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YK 547.872
1,2,4-TPHA3UHDI

Muporosux JI. M., llpononencos B. K.

BBELEHHE

3apauu NOBLIIIEHMS yYDOBHs HPOM3BOACTBA, KayecTBa TPOAO-
BOJILCTBEHHOH NMPOAYKUHMH M OXpaHLl 3J0pOBbs HacelleHHs, CTOSLIHE
nepen cTpaHoi, TpeGyiOT HOHMCKA HOBHX BHCOKO3GPEKTHBHBEX XMMH-
YeCKHX CPeACTDB 3aLHTLI PACTCHUE (MeCTHUHAOB) H J€KapcTBeHHEIX
CpencTs.

Onrum u3 HauboJslee NepCNEKTUBHHX HalpaBleHUEl pelleHHs
3THX 3ajay sABJdeTcsi PaspHTHe HCcienoBaHHH H pa3paboTok B 006-
JIACTH XHMHH De€TepOnMKIHYecKHX coeanHenui. 1,2,4-Tpuasueul or-
HOCHTCH K CPABHHUTCJBHO MaJ/O HCC/IeJOBAHHLIM KJA3accaMm rerepo-
LUHKJOB, HO TeéM He MeHee BecbMa NEDPCNeKTHBHLl B OTHOLUIEGHHH HO-
HCKa CPelH HHX HOBLIX GHOJNOTHYeCKH aKTHBHLIX peliecTB. 06 sTOM
CBHAeTeJbCTBYeT OOHApYyX€HHe B paccMaTpHBAeMOM CTPYKTypHOM
piay HEKOTOPHX BbicOKO3G@eKTHBHLIX [IeCTHUHAOB (MeTpuOy3HH,
MeTAMHUTPOH M 1p.) H PpapmMaleBTHYeCKHX NPenapaTos.

Xumusa 1,2,4-Tpua3uHOB OTHOCUTEJLHO MaJi0 OCBellleHa B JHTe-
patrype. M3 uMemILHXCcd HCTOYHUKOB MOXKHO OTMETHTHL BHILIEAIHHA
B 1978 r. Ha aHrJIHACKOM $SI3HKe 33 TOM H3BeCTHOrO H3JAHHS TO 0p-
ranvdeckol xumuu [1—6], a takxkc Gosace panude paboTLl APYrHX
aBTOpPOB.

B ¢BaA3u ¢ npopefeHHeM UeVICHANPABACHHLIX HCC/AeAOBaHUN B
97T0H 06J1aCTH N0 MOHCKY, B 4aCTHOCTH, HOBLIX BLICOKO3(PdeKTHBHLIX
XHMHYECKHX CPeACTB 3alUMTH pacTeHHH, B TOM 4YHCJNe ¢ YyuyacTHeM
aBTOPOB, B JAaHHOH paboTe pacCMOTPeHLI NpexKae BCero pesyJ/bra-
Thl MccdepoBaduil 3a nociegHue 10—15 gner. Llensio paboTn cra-
BHJOCH B 3HAUYHUTEJbHOH Mepe TPanuuHOHHoe 0600ILeHWe MaTtepua-
Ja, KOTOpHi jg0/xeH 6bl1 crarb yIOOHHM W TOJEe3HbiM B o6palle-
HHH CHHTeTHKAaM, QH3HKO-XHMHKaM 4 B ONpejeseRHoH cTeneHH 6uo-
JAoraM, HHTEPECYIIMMcS BONPocaMH (PH3HOJN0THYECKOH @KTHRHOCTH
XHMHUYECKHX CTPYKTYP.

Apropam TpPyAHO CYAHTb HACKOJIBKO YA2YHOH OKa3ajnach peasH-
3aIMs X 3aMLICA2, H OHW C HCKpPeHHeil GnarofapHOCTbK) TPHUMYT
JI00He 3aMedaHHss H IIPEANOXKEHHS IO COBEpIUEHCTBOBAHHUIO H3/a-
HYS,
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IpanyuE H3/A3raeMoro MarepHana OTAEe[SAIT €ro OT KOHASHCH-
POBAKHHBLIX ¢ APYIUMH LUHKJIdMH CHCTEM paccMarpHBaeMoro THIA,
B moHorpaduH noipoGHO OCBEUIEHB (HIHKO-XHMHUECKHE H CIeK-
Tpa/AbHE® XapPaKTEPHCTHKH, METOAb! MO/YUueHHs, XHMHUeCKHe CBOH-
CTBd HeKOHAeHcHpoBaHHmX 1,24-Tpua3udon. OGRIMPHHII Marepurad,
Kacawlllnlica CNeKTPpaAbHHX CBOHCTBE coeAxHenuit psaaa 1,2,4-tpu-
asudos (UK-, ¥Y®- IIMP, Macc-cHeKTpPOCKONHH), MOXeT GHTH
HCMOMNb30BaH HPH YCTAHOBJNEHHH CTPOCHHS HOBHIX COeAMHEHHH naRHO-
ro pspa. lpunsra kaaccuduranusa 1,2,4-Tpuasunos no tuny ¢QyHK-
LHOHA/IbHMX rpynn (3amecrurenelt) b TprasnHosoM uukie. ITocie-
JIOBATe/IBHO paccMOTpeHH ankun{apua)-, TajoreH-, ammuo-1,2.4-
TpPUa3HHKH, 3HAYHTEIBHOE  BHHMAHHE YJAeJeHO  BbiIeJIeHHEM B
OTJIeTbHBIA pasiesn, Kak HauOosee BaXXKHLIM B NPAaKTHUECKOM OTHO-
IUeHHH aCHMMETPHUHEIM TPHA3suHAM, UMEIOIHM 3aMecTHTe/Nb B HO-
JioxkeHVn 4 xonbua. lanee mpepcrassielibi KapOOHHAbHBEIE H NHKap-
OOHUJIbHbIE CcOCLHHEeHHS, a TaKiKe KapOOKcHIConepKaliine TPHA3HHH,
T. €. OXBaYeHbl MNpaKTHYeCKH BCe (YHKUHOHANAbHbiE TIDOH3BOJHHE.
Ot1esibHO paccMOTPeHH YACTUYHO WJAH  NOJHOCTBHIO  lachilUcHHBIE
1,2,4-TpyasuuH.

Kaxabifl pasaen coAepxUT MeTOAHKH CHHTe3a KOHKPETHbiX Hau-
6o/iee THOHYHBIX COEJlUHEHHH paccMaTPHBAEMHX PSAAO0B, YTO I03BO-
JISeT B HEKOTOPBIX ¢Jdydasx HU36eKarh 0OpaumeHnss K OPUIHHAJABHEM
HCTOYHHKAM, Doauac TPyAHoAocTynHeIM, B pasjpenax Aaercs TakKe
KpaTkasd XapaKTepHCTHKa OHOMOTHUYECKOH AaKTHBHOCTH, MpOsiBiIse-
MOH ONMCHIBAEMBIMH CUOeAHHeHMsIMH. JlAs HEKOTOPLIX MpaKTH4YEeCKH
3HauNMbIX BEILeCTB NpHBOAATCS 60Jdee 110APOSHBE CBeLeHH, N03RB0-
Jisliom e CPaBHUTh HX KOMMepDUYECKHH YDOBeHbL ¢ TAKOBbLIM /s Ipo-
AYKTOB HHBIX XHMHUYECKHX CTPYKTYp K o0majalomyx aHaJlor HuHEMA
TIPUKAAATbIMH CBOHCTBAMH, HanpaMep repOUIIMARBIMH.

B H3noXeHHH IIHPOKO NpencTaBJeHbl NMaTeHTHl QHPM BeAYIIHX
CTPaH MHpa, YTO AOINOJHUTENBHO CBHALTEJbCTBYET O 3HAUYHTEJBHHIX
TIDUK/TaAHbiX BO3MOXHOCTSX paccMarpHBaeMHx Hanpasaenuit. OOC-
U CNHCOK LWTHPOBAHHOH JMTEpaTyps BKAodaer okono 900 man-
MeHOBa HHA.

Monorpadus obpamena K WHPOKOMY KPyry crneuHanHcToB, pa-
Gorawllux B 06J3CTH XHMHH reTepOLHKJIHYECKUX COCAHHEHHH, me-
CTHUIH0B, (PH3HOJOTHUECKH AaKTHBHHIX BellecTB pasncobpasHoi Ha-
TIpaBJeHHOCTH.

1. AJIKHJ(APHIJI)-1,2,4-TPHA3UHBI
1.1, ®PHIHKO-XHMHUYECKHE W CIICKTPAJbHBIE XaPDAKTEPHCTHKH

Coepunenus storo kKjiacca HanecTHb! AapHO. OcHOBHble paloTH
O CHUTE3y M HCCJIEN0BAHHMI0 XHMUYECKHX CBOHCTB TIpOBeJeHbl B
50--60-x rr. Hesaveuennnifi 1,2,4-tpuasun (I) Guin noayueH B
1966 1. Crpoenve ero OGHUHO BHPAXKAIOT Me30MepHBIMH CTPYKTY-
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pamu (la) u (16). CpapHeHHe 3HaUYERHH IKCIEPHMEHTAJbHHX W
pacyeTHbIX AJHH ¢BH3€H ¢ aHAJOIHYHBIMH BEJMYHHAMH APYIHX IIO-
n1H2306eH30/10B MOKAa3hiBaeT, YTo MNpeobnafaeT BKJAaL CTPYKTY-
por Ia:

N e W)
kN/N \’/N

da I8

Hezameurennslit 1 1 GONBIMIHHCTBO ero HU3IIEX aJdKHA3aMENIEH-
HbIX SIBJISIOTCH XKUAKOCTSIMH, KOTODBle DPH XpaHeHHH Ha X0J04ay
TevHeroT, a [,2,4-TpHa3nn npespallaeTcss B TBepPAYIO CMOJAY cocTa-
Ba 1.24-tpuazun-H;0. O6vruno 1,2,4-TpHaszun BbIAEJISIOT B BHIE
XJOPHCTOBOJOPOIHOA  COJH  COcTaBa 1,2,4-rpuazun. HCl  uiu
1,2,4-rpraznn-2HCI, KoTophe OT/HYAIOTCS TeMIepaTypaMH ILaBJe-
I M TpejcTaBasiioT coO0H TBepable BellecTBa, CTabH/bHble HOpH
XxpaHeHuH. TpHa3HHB ¢ apoMaTHUECKHUMH  TeTEPOUHKJIHUECKUMH
3aMECTHTEIAMH — TBepAble REUIECTBA, YCTOHYHBble NPH XpaHeHHH.
Jlerko pacTBOPSIOTCS B OPTAHHUECKHX pacTBOPUTEISNX, a YUCTO ajIH-
taTHuecKHe — gaxe B Bone. TpyaHOpacTBODHMble a@JMKHJI4pHA3a-
meulendoie 1,2,4-TpHasunb pacTBOPAKTCH B pasGaBJEHHHX MUHe-
PaJBHBIX KHCJAOTaX K XOPOLIO BHASIHIOTCHS 11PH N06aBNeHHU LleJo-
YH, YTO MCHOJb3VIOT NPH HX ouncTKe. OOPa3YIOT COJIH C PA3JIHUHEMHA
KMCJIOTAMH, KOTOPble noqaydawT aobapienneM Oe3BOAHBIX KHCJIOT K
pacTBopaM 1,2,4-Tpua3nnos B opranuueckux pacrpoputesasx [l, 2]
1,2/4-TpnasnuHy ¥ HH3WHE AJKHANPOH3BOAHLIE Mag0 YCTOHYHBH B
utesoynoil cpeae. Ilepuona noaypacnaga g 0,5 u. NaOIl cocrasiaser
4,25 u pas 1,2,4-tprasuta u 168 u— ans 3-metun-1,2,4-1puasuna,

Manas crabunsioctd Hezameulendoro I, no-suauMomy, o6ycuos-
Jena 3JeKTPoHoAePHLUHTIOCTEI0O TPHA3HHOBOIG KoJbUd, B COUeTa-
HHH ¢ acHMMeTpHel B pacmpeaciaennu 3apsana. 1anboace obeanchHo
2JEKTPOHAMH MOJ0XKEeNnHe D KO0/blia, OpeACTaBJsmero coboll no-
JOXHTEIBHHE KoHel aunoasi, Orpuiartedbinbifi  KOHEU AHNOIS ~—
ATOM a30Ta B TOJOXKeHHN 4 KOJAbld, HMeIomw A onpeegednoe CXoa-
CTBO ¢ @30TOM B NKPHTHHOBOM Koibiie. [ToTemuenne 1,2,4-Tpnasuia
JIPH XpaHeHHH MoxeT OHTh cBA3aHO ¢ 00pasopaHueM CMOJAH NyTeMm
MOIMMepH3alUH N0 HOHHOMY MeXaHH3My C pacKpbiTHEM uMKJa.
O6pasyomuics AoAHMep, cOAePKamni B OCHOBHOH LENH COIpsi-
XKeHdue JpOflbie cBS3H, OKpawex B TeMHbH yBeT. Ilpn obpa3sosa-
run coaeil (nanpuvep, 1,2,4-tpuasun-HCl) nporonupyerca nykneo-
G HALHBIA 1IEHTpP, X caVMONPOHU3BO.IbHAsl HOTHMEPH3AIUS 110 HOHHOMY
MEXAHW3MY CTAaHOBHTCH HeBoaMoxHo#. Crabuansamhs MOJEKV.1bt
NpK coneoBpa3zoBaHuK ¢ KHMCIOTaMHM YKalhiBdeT Ha aHHOHHHHA Me-
XAHH3M TOJHMEPHIaIun.

Heyerofiunpocts 1,2,4-TpuasuroB B IIeTOUHOR Cpele, NO-BUIH-
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MOMY, TakKike cBS33aHa ¢ BHCOKOH TIGJSPHOCTBIO MO/IEKY.TH. Araka
THAPOKCHA-HOHA HampaB/iena B NOJOKEHHE O KOJAbLA. Peakuwonnas
cnocobHOCTL B Liejounoi cpene 1,2,4-TpHasvia HuKe, UeM Y He3a-
meyerroro 1,3,5-TPHa3¥uHa, KOTODHIH THAPOJAU3YETCH JIO/HOCTBIO B
Teyenue 10 mui yxke B 10%-#HoM ponHoM pacTtisope, Tem He MeHee,
yeroittusocTs 1,2,4-TpHasHia NPH XPAHEHHH  3HAYMTENbHO HUIKe
BOHLy 31CKTPOHHOA aCHMMETDHH MOJEKyJbl O CPaBHEHHIO C He3a-
memenupiM 1,3,5-Tprasunom. Boapwad ycrofiunsoctp Hu3WMX aJj-
KiLT3avellCHIBIX 1,2,4-TPHA3HHOB, BO3MOIKHO, CBSI33HA ¢ HEKOTOPHIM
yMeHbuleHHeM MaCTHTHOTO NOMOKUTEIBHOMO 3apsiaa Ha yIiepone B
IMOJOXCHHHA O KOAbLA,

3-(Mupunua-2)-1,2,4-tpuasueel u 5- (nHprana-2)-1,2,4-tpuasu-
sl 06pasyloT YCTOHUUMBBIE KOMIUIEKCH € HOHAMH MeTatnon e’
Co?-, Ni%*, Zn?t, Cu?*. IlosToMy Mx MCNOAB3YIOT AMSI aHAJHTHUe-
CKOro oupesenents uoHoB, ocobenHo Fe?* [3].

MeTo/MOM PEHTIEHOCTPYKTYDHOrO aHa/iu3a ONpefeleHo CTpoente
HEeKOTOPBLIX TPHasKHOB: 6-MeTH-3-heHUA-5[2 (nHMeTHAaMHHO ) IpoTie-
Hual-1,2,4-tpuazuna (I11); 1,2-6nec(meToKcuKapbonu.1)-2-[5.6-nHge-
Hi1-3- (1-Toaun)-1,2,4-tpuaszun-1-oxuii-1-un]ruruaara (11); 5-(m-
xaophenus)-1,2,4-rpnasura (1V) {4—6). Dkcnepumenranpinle 3na-
UeHI AJHH CBH3Y YAOBJAETBOPHTENBHO COTJIACYIOTCH ¢ pe3y.bTaTa-
M pacueToB moqaysMmnupuueckumu Mcrogamu. Tlokaszaro, uro pce
aTOMb! KOJIbIla HAaXOHSITCH B OjHOIl NMJAOCKOCTH H 3JEKTPOHbl B H3-
BECTHOH CYeNeHH NeJOKATH30BAHL, 3HAaUSHHS YIJI0B MeXKny CRU3S-
mi coenuHedult II—1V npusegennt B Taba. 1.

Me
7~
H—C=C
S NMe, Bh
A3 Zs’ﬁ ’\q\s{\ zﬁd‘e
N7 N Me N N ph
S 7 |B
& BN
TN n-metgH, f?rﬁc\c coaMe
e e [ —
|
= T 0.

i1 nBonee 10apobBHO M3YUeHBl CICKTpaibnbie XaPaKTepPHCTHKH
Hezaycuennoro 1. MK-cnektp 1,2,4-1puazuna  mopofied chexrpam
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Tabanga 1

BanenThuie yriel B 3aMeumennsix 1,2, 4-Tpuasunax [4—6]

CocalviHeHUs
BaacutHue yriaw, rpaa s
It ] ] v
Cray—Nyy—Neg 120 118,5 121,4
Nay—Ne—Coa) 117 117, 1 115,4
Ny—Cas—Nia) 126 127,2 125,0
ICay—Nyy—Cis) 117 115,9 119,0
Neyy—Cs—Cee) 117 118, 4 119,5
Ces—Cos—Nis 122 192,5 116,5

IpyTruX a30T7conepkaImiX WCCTHUIEHHBX TeTepOIUKAOB, NO3TOMY
OTHECEHIIC 10.10C MOMMIOIWEHHA Ccnesalo No aHadoTiH ¢ THPHAUHOM,
NUPHMHAHHOM, THpUaasuHoM W nupaswHoM. HMK-cnekrp 1,2,4-tpu-
as¥Ha HMCET cienylollue nodaock norjouerus (KBr): 3090, 3060,
3035, 1560, 1529, 1435, 1380, 1295, 1163, 1136, 1050, 955, 851, 768,
713 cv'. Orileceive TOJOC TIOTAONIEHHA CACTYIOUWICE: BAJACHTHHIM
koaebanuav cesizi C—H cootperctyor nogock noraoumenus 3090,
3060, 3035 cm~ !, a achopvannoHnuM xoaebanusm cpuzp C—H —
1163, 1136, 1113 em-! (nmockocTtubie) u 851, 768, 713 cm~! (BHe-
naockoctisie). Ilonocw norjomwenuss npu 1560, 1529, 1435, 1380,
1295 cM~ ! OTHOCAT K BAJEHTHLIM KosdebanuaM caszeit C=C, C=N,
N=N. ITosocer norsiomenns npu 1050, 955 cm~! oTHOCHT K KoJje-
GanusM Tpuasuiionoro ckegdeta [1]. das saveumcHubx 1,2,4-Tpnasn-
HOB HA0OMK0Aa10T HUN00HBIE CHEKTPH ¢ AOOABJIEHHEM noJ0c¢ NOriao-
IHCHHI 3aMCCTHICHER,

SICKTPOHIIBIE CTNleKTPhl MoraonieHHss [,2,4-TpMa3HHOB  CHATHI B
pasauyHbiXx cpeiaXx. Tak, 1,2,4-TpHa3nll B METHJIOBOM CIHpPTe HMeeT
nBa MakcuyyMa Horaomenus: 374 Hv (e=400) u 247,8 nv (e=
==3020). B xucaoi cpeae (0,1 u. HClI/MeOH) ocraercs oaun max-
cuMyM norcouteHs 1pr 230 uv (8==4460), a B nleJouHoii cpene
(0,1 1. NaOUI/McOU) coxpanseres ABa MaKCHMyM:a TIOUJIOLIEHHS:
382 unt (e==380) n 249,5 um (e==3430). Huskan WHTELECUBHOCTH
MOTJAQUICHHA B couCTaHN ¢ 3aBucumocTeio or pH mozroaster or-
HCCTH Makcivy v nordoutesust npn 374—382 M Kk n—1*-3.1€KTpOH-
HoMy nepexoay. Bropoit makcuvym (249,8—230 nm) no BesHunHe
MHTEHCHBHOCTI 1 nesaprcHMocTil ot pH cpendi, no-suanMowvy, cps-
3aH ¢ M-—x¥-32eKTPONNBIM HLEPCXONOM B CONPAZKEHHOH cHcTeMeE
koabpa. [lo pacuernmy paHEmM 1,2,4-Tpuasull  10/1XKeH HMeTh
OAMH MakciMyM ToraowmeHns Hpu 383 HM. DJCKTPOHHBIC CMEKTPHI
1,2,4-Tpnasnua B rasoBoil Qasze MMeioT HECKOJBKO TO0.10C NOraolle-
Hus B 0Gsactu 380—410 1M, KOTOphIC OTHOCHAT K A—*-3/1€KTPOH-
HEM uepexonam [l, 6] Pazminme p aackrponnbix cnektpax [,2,4-
TpUaszlHa B XKHUMKOA M ra3opoff $aszax chulereibCTByeT ¢ 3HAuUM-
TeIbHOJI 2CCOUMAUHH TPHA3HHOB. JTO COMIECYETCS C BLICOKOR mo-
ASPHOCTHIO I acuMMeTpuel Mogeky:an 1,2,4-Tpuasuna.



B 3/ekTpoHHBIX CNIeKTpaxX TNor/ouleHus 3aMelleHHHX 1,2,4-rpu-
A3HHOB B OPraHHUYECKUX PacTBOPHTENSX HalMoAalT MaKCHMYMBI
norsonredusa B obaacrax 360—390 u 260—290 um. MakcumMyvs no-
raouwesus B o6nacty 360—390 BM OTHOCAT K A—n*-3/1eKTPOHHOMY
nepexonay, a B oGaactu 260—290 M — Kk n—n*-31KeTpOHHOMY ne-
pexojly. JHeprud M HHTEHCHUBHOCTH n—1™-3/1eKTPOHHOTO Nepexona
paccyWTaHbl AJAsl CHURIMIETHOIO M TPHIVIETHOTO COCTOSIHHH MOJEKyJ/ibi
[,2,4-Tpuasuna. BbmoaseHH pacyerh mo 3HepPTHH WH3NIeH ne3aHs-
TOi m-opOutanu 10 TeopHu Bo3vyuwrerud {1, 3, 7—12]. MakcuMywmbl
norJaouteHHs 3aMeuledybix 1,2,4-TpHasunos B OpFaHHT-IeCKOM pacrno-
purene npupeners o 1aba. )

Tabauga 2
BNeXTPoHlIbIe CNEKTPhl 3aMeumeHHbx 1,2,4-rpHaznHor [7]
Coeaunenne Amax (g 2)x um

3-Merun-1,2 4-tpnasun 383(2,68), 256(3,56)
3,5-Numernn-1,2 4-Tpuasnil 368 (2,55}, 259(3,58)
3,6-Oumerna-1,2 4-tpuasis 362(2,60), 263 (3.64)
3,5,6-Tpuvertun-1,2 4-tpuasuu 362(2,60), 263(3,64)
3-Metun-5,6-tuperna-1,2 4-rpriaznn 372(2,60), 304(3,95), 258 (4.14)
3-®enun-1,2,4-rprazuu 370(2,59), 256(4,26)
3-Denun-3,6-aumeritii-1.2,4-rpuazuu 365(2,62), 255(4.40)
3,5,6-Tpudenna-1,2, 4-rpuasux 38602,65), 261(4,56), 227 (4,55)

* Pacracpimear MeOH

Hoponsdo xopowo usywensi GMP  cmekrper H! u CB. [las

1,2,4-rpuasuna p cuekrpe IIMP (CCly) wHabawnawr 3 curuana:
0,37; 1,47; 0,76 M. x. (T), KOTOPHeE OTHOCSAT COOTBETCTBEHHO K Mpo-
TOHAM B NOJAOKeHUIX 3, O, 6 TPHAZHHOBOTO KOJbllAa. XHMHUECKHE
CABHUI'Y TMPOTOHOB CYIleCTBEHHO 3ABHCAT OT HNPHPOIBLI PACTROPHTEMS
(rabn. 3). Ilpuuem vexay 5 u 6 npotoHavu, a takke 3 u 6 mpo-
TOHAMH HMeercs CIHHH-COIWHOBOE B3auMoJeHcTBHE, DABHOE COOT-
peTcTBeHHO J55=2,7 Ty B [36==2,2 I'u. Mexkny 3 u 5 nporonamu
CHUI-CIHHOBOE paculeyielde He nabiojaaercs, uTO LWHMPOKO  HC-
AoJb3yercsl AJg YCTAHOBJEHHS CTPYKTYDPbI 3amemteHHsix 1,2,4-rpH-
azuHon [7, 13].

Xumutieckde C/BHTH TIPOTOIIOB, DPACCUIITARNBIE TeOPETHMECKH,
VIOBJAETBOPHUTENBHO COMVIACYIOTCS ¢ SKCNCPUMEHTAMBHHMM JaHHH-
MH. M3 tabn. 3 BupHO, 'ITO 3navenus XUMHUECKOTO CABNIA
CUTHA/I0B TPOTOHOB B TPHA3HHOBOM A1pe 3aBHCAT OT NPUPOAB! H
noaoxenns 3amectutened. Han6once pbicoxme anauehuss XHMHUCC-
KMX CIOBHTOB XapakKTepHbl anaa S-zaMeweHHbix-1,2,4-rpuazunos (B
wkane 8). Ilpn Hanuuuu 3avecTuTesneft 8 NoJ0XKeHdH 6 H, 0co-
OeHHo, B NOMOKCHMHM 3 KOJhIlA 3NaueHHUst XHMHYECKUX CABHIOB Npo-
TOHOB 3HaUHTEJIbHO HHUKE,
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Tadanya 3

Cnexrprl MMMP mekoropmix 1, 2, 4-rpHasHuoB

Pactpopurean

XuMudecKHe CABUTH, M, 4.

Ceiiika

Coexnnenue {ukaia) I, H, ‘ Hy | Npumeuarme
1,2,4-Tpuasus-3D {CDCly (1) — [ 1,16 10,52 |/ e=27 'y [13]
1,2,4-Tpuasua  (CDCly (1) 0,12 7 1,16 | 0,52 [/55=27 Iy, [13]
I56=22 'u —
Clly (1) 0,37 | 1,47 | 0,76 |fs6=27 [, [13}
f3,6=22 I'y
CL:0D {(x) | 0,14 | 1,07 | 0,48 — [7]
AMCO-Ds(v)[ 0,25 { 1,12 | 0,58 —~ 7]
CeDs (1) 0,55 |2,08]1,32 — i7]
3-Metua-1,2 4-rpr- [CDCl; (1) — | 1,43 (0,86 17,12 (Me) [7)
aznu
OMCO-Dg(r)| — 11,220,689 [7.22 (Me) 7]
5-denna-124-rpu- [CDCly (%) 0,29 — 10,31 |1,66—245 (Ph) 17
aani
AMCO-Dg(8)[10,09 | — | 9,77 |7.47—776, 822— | [75)
8,45 (Bh)
3-®enna-5- atoken- ICDCl, (1) — -~ § 1,28 |1.62--2,52 (Ph), [14]
1,2,4-rpuasyn 5,83 (0O-—Me)
§,5"-Buc-1,2,4-tpu- |CDCly (1) 0,37} — [0,05 {Jas==18 Iy [15)
asMHUA
3,3"-RumeTorcH- CDCly (1) — — 10,01 15,66 (0O-—Me) [15]
5,5°-61c-1,2,4-1pn- '
a3MHHI
1,2,4- Tpuasun-1-ok.{CDCl; (1) Lo | 1,43 | 1,95 {/34=1.8 In,
iz Jse=3.3 T'n [16]
3-Oenna-1,2,4-rpu- [AMCO-Ds(6y| — | 8,92 9,40 |7,44—7,70, 836—
asun 8,562 (Ph) [75]
6-denua-1,2,4-rpu- |IMCO-Dg(8)] 9,80 | 9,43 | — [757—7,88, 814~
asuH 8,40 (Ph) [75]
3- (m-Hurpodemn)- [ AIMCO-D;(8)] — | 8,97 | 9,46 ]7,69—9.06 (Ph)
1,2, 4-tpuaznu (751
5- (m-Hurpodernn) -| IMCO-D; (§)110,26 | — 19,89 |7,72—9,06 (Ph)
1.2, 4-rpnasun [75]
6-(m-Harpodenun)-| IMCO-D, (8) ] 9,90 | 9,60 | — |7,75—-9,08 (Ph)
1.2,4-tpuazun [75]
3-(n-Avmuodenin) - | AMCO-Dy (8)| — [ 8,72 | 9,15 16,72—8,19 (Ph),
1,2 4-Tpuasun 5,84 (NHg) [75]
5- (n-Amuuogesna) - AMCO-Dy (6) | 9,81 | — [ 9,43 [6,72—8,07 (Ph), _
1,2,4-rpuasun 6,10 (NHy) [75]
8- (n-Amasodennn) - [ IMCO-D; (8)] 9,50 | 9,18 | — 16,74—7.93 (Ph), )
1,2,4-Tprasus 5,84 (NHy) [75]
runa (RCgHy)-1,2,4-TpHasntor  mosoXeHHE

Jlas coeaHHeHHH

CUCHA/I0B TPOTOHOB TPHA3HHOBOrO KO.bll2 OHpeaeasercss Xapakre-
pOM 3aMecTHTeNs B GeH30JBHOM KOJbLe H ero noioxennem. Mak-
cUManblipie XHMHYECKHe CABWUTH TIPOTOHOR KOJBbIIA HabBAIORA0T 1IpH
R=NQ,, a MusuMansihie — npy R=NH, (cm. raba. 3). 3navenus
XHMHYECKHX CABHTOB NPOTOHOB TPHA3HHOBOTO KOJblid B caydae e-
HHU/JIBHOTO 3aMECTHTENS HMEKT HPOMeXYTOuHbIE 3HAYEHHS,
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ITo XMMHUYeCKHM CABHrAM [IPOTOHOB B aMHHOrpYIIe CICKTPOB
[IMP amunodenui-1,2,4-TpHa3sHHOB H XHMHYECKHM CIBHFaM QTOpa
cnexrpop SIMP-F!® ¢ropdenni-1,2,4-Tpuasuros OBy paccinTaHsl
3MAYEHHS MHIYKUHOHHBIX (o) H Pes3oHaHCHBIX (0r) KOHCTAHT, KO-
TOphie XOPOWO corsacyioTes Mexay coboi [75]. Ha ocnose o H o=
paccupTaHbl 3daueHua xKoHcTaHT I'avMmeTa (Om H Gy) Ans TpHA3H-
HwipHEX rpynn.  CoortBeTcTReNHO, AAA 3+, O- HAH 6-3aMenieHHbIX
1,2,4-Tpuazunos a.: 0,35; 0,48; 0,39, a ¢,: 0,72; 0,94; 0,72. 3unave-
Hus KorcranT I'aMmera CBHAETeALCTBYIOT 00 3JCKTPOHHO-ZeHUMT-
HOM XapakTepe TPHA3HHOROIO KO/iblLid, CONOCTABHMOrLO ¢ TPYNNaMu
CF; (6m=0,43; 06,=0,54) uau xaxe c rpynnoii SO.CH; (Gm=
=0,56; 6,=0,68). B nanGonblueli cTeNeHH 3MeKTPOHOAKUENTOPHLIE
CBOMCTBA NPHCYULH D-3aMelleHdblM 1,2,4-Tpua3uHaM, NpHUEM Oy
IIaMHOTO BhHIUe G,. [To-BHAEMOMY, 3TO ofyc/aoBacho Godbluel cro-
CoGHOCTLIO D-3amen(eHHbx 1,2,4-TpHa3sHiiOB K /eJ0KaJH3aUHH 3.1€eK-
TPOHOB. '

Cnexkrpu IMP C'8 usyuenni p paGorax {17—19]. Heszamemen-
uuift 1 pmMeer xuMugeckne casutu (M. 1.) atoMoB yrimepona: 157,9—
—C,, 149,4—Cs,, 150,6—C. B cayuae 3,5,6-Tpumernn-1,2,4-
TPHA3HHA XUMHYecKHe CABHTH (M. 1.) aTovioB yriepona: 164,5—
—Cs,, 158,1—Cs,, 154,8—C,, a aas 3-penun-5,6-gumerun-1,2,4-
Tpua3uMHa cooTBercTBCHHO: 164,0, 1467 u 1477 m. 0. Xemuueckne
CABHTH aTOMOB YI/iepoJa TPHA3ZMHOBOIO KoJdblla, wuMewulero ode-
HEJBHBIH 3aMeCcTHTeNL, 3aBHCAT OT NOJOMeHUs (eHHIbHOro 3ave-
crurens B Koawne. Tak, nanpemep, ans 3-deuun-1,2.4-rpuaszura xu-
MHueckde casurd (M. n.} pasHu:  16296—Cp;, 14969—Cs5 v
148,56-—C,; nas  5-penan-1,2,4-rpuasuna: 157,02, 154,49 n
147,42 m. n. coornercTBenHo, a nast G-penun-1,2.4-tpnasuna: 156,05,
147,42 u 161,34 M. n. Mz npHsenenHnx ZaHHHX BIIHO, YTO MaKcil-
Mannloe 3HauClHe XHMHUCCKOTO CARKTA CHrHana yriacpoja TIpHey-
ule aToMy yrJacpona, csfzanuomy ¢ (GeHHabuod rpynnof. Adcoaor-
HEC 3HavedHsi cABHroz vOnBawT R paly Ciu,>>C,g >Cps,. B cnekr-

st
1oor— 28
28
-
{
. i
I | g
-l !
| |
gLl e N
20 50 B0 &ag e

Pnc. 1. Macc-criekrp 1,2,4-Tprasuna [20]

10



pax HabJIOAIOT CNHH-CNIWHOBOE pacllenaeHue MEeXAY SIAPaMu yrie-
poja u Bogopoaa (danpuvep, Amwi 1,2, 4-tpuasuHa, I'm): Jegi,
207,1, Jc(g)n(s)gal, jC(B)“(G) [,3, jC(S)H(S) 188,0, JC(s)H(:;) 7,9,
Jeisyigsy 9:0)-

Ionpo6Ho uayuenn macc-cnektpnl [8, 10, 20—22]. Macc-cnektp
HezaMelulennoro I npusejsed Ha puc. 1. TlpenaoxeHna caepylonas
cxeMa QparMeHTanHH: MOJEKYJASPHLIA MOH NEePBOHAYAJIBHO THMH-
HUDPYET MOJEKyay a30Ta, BCIeACTBHE 3HAYUTCJAbHON JOKANH3aIUH
KDaTHbIX CBA3eH B Mosekyne 1,2,4-Trpuasuna (cxema 1):

N+

"' H m/z zzs [H-c=C-H]" — LCZH]+
NK/O\N / / m/z 26 mfz 25
N N o =on—ti=cH

WAl +
m/z 81 + H—C=C—N=(—H —=HCNT

ﬁ_—_ll mfz 52 mfz 27

mjfz 53
Cxema 1

B cayuae [,2,4-tpuaszun-30D m/z coorsercreenuo pasno: 54, 53, 28,
26. Macc-cnektp meudcsguoro N'® 1,2,4-tprasnia  HMeCT CXOAHDIE
hparMeHThL.

Paccurtan orcynuan HOHU3awHH, KOTOPh} MO OLEHKaM pasHbiX
aBTOPOR cooTBeTCTHEHHO paped 10,32 u 10,84 3B [6]. Buicoxnit no-
TEHNHaT HOHHY3JILHY B (1&10M COI‘ﬂaCyETCH c 9."19!{'1"pOHOJECpHLIHTHbIM
XapAKTEPOM TPHA3HWHOROTO KOb1A. ITO XOPOUIO BHAIO H3 cpaBHe-
Hust MOTeHWHaJ 02 Honuzauuu (9B) aszoTcopepikaliux apoméTHuec-
KHX cocamHelwi: aHuaun — 7,69, nuppot — 8,20, nupuins — 9,23,
wurpodensoa — 9,92, 1,2,4-rpuasun — 10,32.

Jucprua  pesoHaHca L 6 1,2,4-TpHasuna COCTABJSIET
75 &IlK/MOMb, 9TO TOpasjo HiKe 3nmadennyi aa nnpuadsa (96,2)
wa Gensoaa (150,6). B o ke ppevs mMoaekyaa 1,2,4-rpuasuna Go-
Jee TpodHa MO cpaslennio ¢ OamwadmmMu aunatoravu: 1,2,3- #
1,3,5-rpuasnnon. PacueTuble 3sHaveHrs cyMmapioll snepriu chadel
B MOJEKysnax cocTapastior, xJxk/vwoaw: 1,2,4-rpuasnHa — 1215,9;
1,3,5-tpuasuna — 1031,4; 1,2,3-tprasuna — 1170,7. Jas nnprpuva
nogoGHAEA pacyeT cyMMapHOU INEPTHI CBA3H JaeT 24999 kI /M0Ib,
YTO XOPOLIO COIJACYeTCS KaK ¢ NPHBEIGHHEIMH Bbllle 3HaUeHHAMH
3HEpTIIl PE3ONAHCa, TaK M C JAHWBIMM 1O PeaKnHOHHOR CIoco(HO-
ctn. Jas 1,2,4-rpuasuna npuseqednl TepMOXHMH4eckHe pacuerdi {6].
ITo AuaMarwATION BOCIIPHMMEHBOCTH PACCUMTLIBAMM CTCHEHh apoMa-
THYROCTH 1,2,4-TPHA3WHOB; 0Ka3a/0Ch, YTO 3TOT METOJ 1€ MPHMeHHM
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K Tpuaswrauv [23]. Merogom MO JIKAO paccuutaHsl punojgbHLIE
MoveHTo! [24]. IIpn noasporpaduyeckom BoccraHoBaenuu 1,2,4-tpu-
a3uHa TOTEHUKAD MoJayBOJHBI pared 1,057 B [25, 26].

1.2. Metoaw cuHTe3a aakun(apua)-1,2,4-rpua3vHoB

3aveplennine 1,2/ 4-Tpuaszyunpl 10AYY3IOT JBYMA OCHOBHBIMU CIO-
co6ami: xoupencanuefi COOTBCTCTBYIOIKX PEATEHTOB H MNMpeBpaie-
uasvu 1,2,4-TpHazunoB, COREPXKAMKUX (PYHKUMOHANbHbLIE  TPyIibl.

Kaaccuueckuit weToi TOAYHCHHS TPUA3HIOB 3aK/AHUAETCST B
KOHAEHCAnHH MOWOTHAPA30HOR  @-HUKADPOOHHALHLBIX  COeaHHenuii
(V) ¢ aMHpamu mJ¥ HMHAZTAMH B CIMUPTORO¥ Cpefle TpH harpe-
pauun. OCpa30BanNe KOHCUHOTO MPOAYKTAa MPOHUCXOAHT depes lpo-
MexyTounoe coepunenue —osaszon (VI1). AHamoruuunit — 03330H
BLIZEAAOT M IPH KoHAeHcayhu o-nukeTonoB (VHIL) ¢ avuapaso-
wavu {1X). Peakuuio 11pOBOAST B CNUPTOROH Cpeje TNpH KUISTUEHHH
WM B JIPUCYTCTBHM TPHITHIAMHIIA 0PH KOMHATHOH TCMIIEpAType.
3amewcunstit 1,2 4-tprazun (V1) MOKHO nOsy4aTs — THAPOJIHIOM
IIPOMEXYTOUFOTG 03330Ha B NPHCYTCTRHE pa3baB/eHHON MHHEpaJb-
HO wucaoThl Hay pacTBopa CuSO, |1, 27 - 32]. Ilas nporexawws
{1e.1eBOH peakuuH yeofxo,1uvo Co6.I0/4aThL CAeAyIollHe YCJOBUST: B
clytae IOJHMEPUIYIOUIHXCA a-AHKADOONHIbHBLIX  COCTMHEHHH, UX
HeOOXOAHMO llepel peakurefl JICNO.IMMEpPHU3OBATL, B Caydyae MNpH-
MEeHnem T &MIAPAa30il-THAPOXJOpHAa A06aBIAIOT OCHOBAaiHe B KO-
aduccTBe | Mo.aw Ha | Moab coau. TlpH KoHAaeHCAUMH METH/TIHOK-
cagst W aueTHNAMHUAPA30lia O6pasyloTCs nBa H3OMepa: 3,5-AMMEeTHI-
{,2,4-Tpuaszun w 3,6-gumerni-1,2,4-tpuaszni. s Apyrux saMcuies-
HbIX aMHAP&30HOB € MOHOT/IHOKCAAAMH BHLIETAIOT 3,5-AH3aMelCH-
uste 1,24-Tpuaznnpl. Temnepatypsbnie yCJOBHS IIPOBeAEHHs peak-
(IHH 33BHCAT OT UPHPONL pearupylomix BewiecTr. Tak, naipivep,

N N
R3—--E|3/’/, NH, RT-C'?D . R3¢ \Ihll
2 ~ | —-R1
R C% NH2 Re-( [l:
D N NH,
T 0
o / m
2
R
0 Hz'f
RB—-E& N N7 N— RY
' + 1 Il 1 IN -
RL—[ R—'(i; R \I‘l,
o H, N II
i X =

R', R%, R¥=H, ALK, Ph , AT.
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pas gopmamuapasona peakpuio BEOYT NpK KOMHATHOH TeéMnepary-
pe B Teuenwe 12—24 u:

Bce mepeuucnentnie c¢mocobnl MOIyYenus CBOASTCT K HCMHOJb-
30BANUI0 pPEAKUHK NPHCOCTHHEHHA — 3/AUMHIIIPOBAUNS, xapaKrep-
no#t o kapOouwunasuwelx coenuunennid. O6pazoBanue HUMHHONPOU3-
BOAHbLIX KAPOOHWILHHX COEJMHEHHH KaTaJAH3UDYCTCT KAK KHUCIO-
TaMH, TAK W OCHOBAHHUSIMH. ITHM OOBACHAETCS OTHOCUTE/ILHOE Pa3-
HOOGpasHe npuMeuseMblx KaTAJqH3aTOPOR KoHneucarnuu. Ha nep-
BOM 3Tane B pe3ysnbTaie aTaku lenoneqeHHoON 3IeKTPOHHOU naph
a30Ta no KapOOBWJILHOMY Yraepony obpa3yercss TeTpajzApHYeCKHH
watTepvenuar, MexanusM o€pPa3oBaHHS KOHEUHOTO HAPOAYyKTa DeaK-
WU OTIpeesIeTCsT NpupogoH kaTanuszaropa. B crnyyae o6uiero oc-
HOBHOrO Karta/iHza NPOUCXOJHT ACIPOTOHUPOBAHWE aTomMa 4a30Ta,
COINTACOBAHEOE € THMHHHMpOBAIHEM rUapokcHA-voua. Ilpu obmem
KHCJIOTHOM KaTanu3e pacnan HUTepMeanaTa CONPOBOXKAALTCA OT-
menyienyeM MoseKynu Bogbl. B 3asucumoctw ot pH cpeanmr me-
HeTCsT JTUMHTHPYIOWAs cTagus nponecca. B kucnof cpeme numu-
THPYCTCSL cranust o6pa3oBaHWs vHTepMeNHaTa, B HEHTpaanpHoH H
uwic.T0uHOH cpejax — pacnajl untepmepuara. Ilpw nposeneumn KoH-
ACHCANHH B KWCJAOH Ccpeae THAPAa3WHOBag rpynna smasercs GoJgee
pPEaKHOHIIOCIIOCOCHON, N0 CPABHEHHID ¢ NMPOBEISHHEM DedK(HH B
HeHTPa LbHON M IE/IOUHOH cpenax.

1,2,4-Tpuaaun [1]. K 11,6 r (40 mmoas) ragpoxaopuaa dopmamuppazona
B 300 ma meramosna npH —50° C poGasasior 53 r (90 MMoJb) MOHOMEpDHOrO
rJHOKcans, oxaaxjednoro Ao —75° C B 200 ma Meranona n 20 ¢ (200 Mmoan)
TpusTiamiua, OcCTapIgIOT CTOATh B TeyeHMe JHH MPH KOMHATHOH TemMepartype.
Metanoa oTrosiioT moJ BaKyyMoM, a OCTaTOK 3kctparupyior 510G ma KHITH-
Jdosoro aHpa. 2OHpHYIO BHTAKKY QPAKUHOHHDYIOT NOAL BAKYYMOM H BhUIGJATIOT
1,2—1,7 r (16—23%) meatoro 95—99% unponykra. AHaJIHTHYCCKH 4HCTOE Be-
UECT30 NOAYYAIT pa3jiesleHHeM Ha XxpomaTorpadmyeckof Kosomke. Bxixon mpo-
A¥Kra ¢ T. mn. 16—17°C cocraBaser 0,9 r. PacrBopamdr 5 MMOJb TpHa3HHA
B 25 ma abcosotHoro sdupa # poGasasior 5 mmoap kowu, HCI ewpensior
1,2,4-rpuasun HCl ¢ 1. paza. 101—103° C.

3-(4-Merun-nupuann-2)-5-pennn-1,2 4-rpaasun  [27]. Cmeco 0,006 mosb de-
prAranokcans moHoruapata u 0,006 Modb 4-MeTEA-MHPHIHA-2-KapGOKCHA MU pa-
3oHa B 25 MJ 3THJOBOro cIHPTAa KHAATAT 3 4aca. PacTBOPHTEIb OTIOHSIOT.
OuHCTKY  TPOU3BOAAT MEpPEKpHCTAMJH3aNMHefi  H3 cMeck Gensos/merposicHHbil
atpup. Brixop mpoaykra ¢ 1. mr. 111-—112°C cocranaer 43,8%.

Jas noayuenus samemennnix 1,2,4-TpHa3HuOB LIKPOKO mpaMe-
HAIOT METON KOHIeHCcAnl¥ MOHOANMATHAPA30HOB  o-AWK3pOOHHUIDL-
Hbix coeputenui (X) ¢ avvuHaxoMm. Peakuuio BeAyT B CIHpPTOBOH
cpene noa pamnesueM W npu temnepatype 130—150°C B Teyeune
NpPOJOTXKHTEILHOTO BpeMeHyu., ARANOTHUHO UPOTEKAET KOHiEHcauus
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1,2-0HC-anuAruipasoHoB  ¢-AHKAapOOHUILHEX CoeauHenuli, 3awe-
uieHuble 1,2,4-rpHasuiibl NoJAydyalOT M NpH UHKIHzamHM X moa aefi-
CTBHEM aueraTta aMMorus [33—38]:

M
_NH L=0
N o=0 s b
s I 1 NHg o Npy REDOOR
R— R — PT --—— 2' 1
- TR
R—C=0 N =0
N~

Temneparypa npoBepeHUst peakiHM 3aBHCHT OT 3aMecTHTeseH,
KOTOpbIE 32 CYET MUIYKTHUBHOIO H Me30MepHoro 3¢@eKToB BIHAIOT
va craBuIbHOCTL AHHONA H, TEM CAMBIM, Ha CNOCOGHOCTH K OTHIeN-

JIEHHI0 BOAbL. JIBYKparTHbi H30BITOK aMMHAKa NOBBILIAET BBIXOJ.
Meroa nocrpoenust 1,2,4-Tpuasunon H3 coegunenuil tuna X nyiem
B3AHMOLEACTBHS ¢ aMMHAKOM NOJ AABJACHUEM VIHBEpPCAJIeH U Jaer
BO3MOXHOCTh NOJy4arb 1,2,4-TpAA3UHBl ¢ PA3JHUHBEIMH 33aMECTH-
TENAMH B HOJOXKEWHH 3 Koabla: aiudarHuecKHMH, apoOMaTHUeCKH-
MH ¥ rerepouukanieckumnu. JlanHpli Meroa MOXKer OblTh HNpume-
HUM He TOJABbKO sl THAPA3HAOB MOHOKAapOOHOBBIX KHCIOT, HO H
HJis QUTHIPA3uaoB AuKapGOHOBHX KHenoT. HMceKmwoueHwe cocras-
JsieT LlaBesnepasi, MaNoHOBAST KHCTOTHI W WX 3avemennbie. Auu-
LHUK/IHUYeCKUe KoHAeHcaTs! 1,2,4-TpHa3HHOR BHIAGASIOT H3 COOTBET-
CTBYIOIHUX GUC-ANMJTH/Ipa30IIoB, NOMYUYEHHLIX H3 THAPA3HAa KHC-
JOTBl ¥ [HKmorekcauwpwona-1,2 wam wmukaonenraupxoua-1,2  npn
ACWCTBHUY HAa HUX aMMHAKOM B HICJIOUHOH Cpele NoA AABJMEHHEM H
NOBBIIIENILIX TEVEpaTypax.

[Ipepnoxen caeayiomuil Mexanuav Kowgeucapud X nom aeft-
ctoHem ammuaxa [34]. IIpu  ofGpaGoTke  MOHOALHJITHAPAZOHOB
- IHKADGOHUIBHAEIX COETHHENHH CNHPTOBLIM pPACTBOPOM aMMuaka
o0pasyercst anuon, sapsi KOTOPOr0 KoMneHcupyeTest 06pasylomuy-
Cst HoHoM ammouud. IIpH marpepaHuu OTIETASETCS MONEKYJIa BO-
Aut, aHagoruyio o6pa3opalHuI0 aMHIOB KHC/JAOT H3 AMMOHHHHBIX CO-
aelr KapOonopulx kuenor. [Ipuw 310M BO3MOXKHO 06paszoBanue Kak
NMPOU3BOANBLIX €HAMHHA, TaK K IPOU3BOAHBIX aMHuPA30HA, TpUUEM
oGpasoBaiue NpOW3BOAHEX AMHAPA30HA NpPEANOUTHTENBHO  W3-3a
Gonee Buicoxoft nossipHoeru cpszw C=N. [Ipu oTmensenun pro-
poft MOJeKy/Abl BOAB UPOHCXOAUT HHUKAH3AaLHAS  HOPOMEKYTOUHBIX
NpOAYKTOB ¢ obpasopanueMm 3amemeHnunx 1,2,4-rpuasuvor  (cxe-
va 2):
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0 0
OH~
RP—C—N=N R‘—C=N—r|4' R”—E=N—ﬁ
4
RZ—CI C—R - e’ ﬁ—rf-—n- Rz—" C—R
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[I]_ 0 0 0 !]—
NH.
2 Rz 3
R —C—N=N s 3 R“‘i':“:ﬂ
2 —R
R‘—l[‘! R )L ‘—""i A ?_R1
| I 1)\’/ 1A AN ! NH
NH, O R 0 z
Cxema 2

3-Metsa-5,6-nndenna-1,24-tpuazun [36]. 10 r GeHsHAMOHOAUCTHAMMApPA3OHE
HarpeBaoT ¢ 50 ma 5%-HOro pacTBOpa aMMHaKa B CIHPTEe B TeueHue 5 U B aABTO-
K/1aBe. 3aTeM pACTBOPHTeNb MCHAPAIOT, a oCTaTuk cOpabaruwBaiT sbrpom. ¢up-
Wui pacrBop 2—3 pasa npomunanot 20 ma 30%-Hoi ceprHOM KHMCAOTH H KHCJAYIO
BRITSKKY TDH OXJAMACHWU o6pabaTHBAOT CHHDPTOBOH Ileaodso. Bunasliwuit
0cai0Kk OTQHAbTPOBHBAIT, TPOMEBAIOT BojoR. OUHCTKY MPOH3BOAAT HEPCKpHCTAN-
Insalmell u3 cmapra. BuXox mponykra ¢ T. mn 98°C cocrasiser 5 r (54%).

3-n-Tonna-5,6-mudennn-124-tprasun  {37]. Cmece 0,6 r 6Gewzuna, 08 r
n-ToJHIrKApasufa, 3 r auerata aMMowkd, B MJ yKeycHoll KueaoTH U 0,5 My Bogn
KHIATAT ¢ oGpaTHHM XOJoAuJbHUKOM 6 9. Cmech OXJAaXAANT u A0GABJAIOT
Boiy, Hpu 3ToM ofpasverca macnoobpasHujy npoAykr, Cywar, a 3aTem pacTBO-
PAIT B HeGOMBLUIOM KOJHYECTDe yKcycHo#l XHCJIOTH. BHnanawr kpHeraian (1,1 ).
Ouuctky npoussoadr u3 90% ykcycHolt Kncaots: T, . 136—137° C.

[Ipu m3aumogeiicTeiu | MoJas THApA3NHA € 3THIOBBIM 3Pupoum
THOAMHAKApGOHOBOH KHCAOTH B COMPTE TOAyUaoT THapasui. [lpu-
ueM, 3aMeUlaercst MepKanrorpynna, a mne Gogee noasuxkuas sdup-
nas rpynna. [fonyuusmufics 3¢up-aMuipasoH Npw HATpeBapHH B
cnupToBOil cpepe ¢ VIH nmuxausyercs B 3dup 1,2,4-rpuazuu-3-
KapGOHOBOW KHCIOTH, KOTOpPHH JIErKO THApPOAH3yeTca u Jjlekapto-
KCHJAHpYeTeHd ¢ o6pa3s0BaHHeM  COOTBETCTBYIOILAX — 3aMEHeHHHIX
1,2,4-TpuasHHORB, e UMEIOMHX 3AMECTHTENSA B MOJOMEHHH 3 KO/blA.

Moaupukanues merona SBASIETCS TpAMOe  B3aWMOdelCTBHE
3TW/JIOBOTO 3dHUpa THOAMUAKAPOOHOBON KUCJAOTH,  TWApasuna o
a-ZUKapOOHUIBHOTO COEAKWHENHST 6e3 BBIASTEHUS TIPOMEXYTOYOTO
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s¢up-amuznpasona. Coennnenus (XI) noayuaoT ¥ Npu B3auMoaefi-
CTBMH THAPA3uHA, GOpMaMHAHH  auerara H o-AUKApOOHUILHOTIO
coennnenus. B cayuae [,2,4-tpHazun-3-kapGOHOBOH KHCAOTH, TO-
JYUEHHOH MO JAaHHOMY MeTOmy, ce aekapOokcuaupywr. Meton wu-
POKO NPUMEHHM 571 hioayueHds 1,2,4-Tpua3vHOB, HE HMEIOWIUX 3a-
MecTHTeNA B NosoxenuH 3 koasua {13, 39, 40]:

NH
IIJ1 NG R’ R’
Nl
C—OFt C— NH JW—RZ 7 2
[ ony |2 omm N = VR
(=§ ——— (—0QEt — ™ *\/N 2 NN
l I etpoC N

R',R%=H,AEK, Ph, Ar.

5,6-udenun-1,2,4-1puasud {39]. Pacrsop 26 r (0,2 mMo/b) aMuApa3od 3THJ-
okcanarta B 200 ms1 3TunoBoro cnupra RoG6aBigiOT K pacreopy 42 r (0,2 Moum)
Getizuaa B 900 Ma stuaosoro criupra. Knnatar 6 1 ¢ o6paTHhIM XOJIOAHJILHHKOM.
Pactaopurest oTronAwT nol Bakyymom. Ocalok MepeKpHCTANLIN30BLIBAIOT H3 NET-
poseiinoro sgupa u Bulensoor 43 r (71%) 3dupa 5,6-xudennn-1,2,4-1puasin-3-
Kapbonopofi kHeaoTH ¢ T. I 99—100° C. Cyenensuro 3,05 ¢ (0,01 moan) adupa
5,6-ancperna- 1,2 4-rpuasnu-3-KapboHosoi Kucaors B 50 ma 4 u. NaOH wu 50 ma
aTHAOBOTO CoHpra KANATAT 2 4, OTroHAOT WOL BAKYYMOM STHJOBHA CHHPT H
oxnaxpator. loakucasor pactBop 2 7. HCl no pH 3. Bumnapwme kpucrannu
nepekpucranauszosueant H3 CCl, IToaydamor »xentne xpHCTaMIH  5,6-zudenna-
1,2,4-Tpuasus-3-kapbotiosofi KRoaoTl ¢ T mwa. 156—157°C. 1 r TpHasHiKapbo-
HOBO# KHCAOTH AeKAPGOKCHIHDYIOT HArpeRdHHEM 0 TeMneparypnl TMJAaBJeHHS.
OxnaiedHullt pacriias MepekpHCTAaMA30BOBaT 13 509%-10ro 3THAOBOrO CIHp-
1a. lloayuawor 5,6-angenun-124-tpuasay ¢ r. ma. 110—111°C B Kosuyectse
0,6 r.

B pesyabraTe mefictBUs ruapasuHa Ha 2| (auuMaaMHHO) J-KeTOHLI
unn 2} (THoanua ) aMuHO]-KEeTOHHE IIPOHCXOANT 3aMBIKAHHE HHKJA C
o6pasosarnuem auruapo-1,2,4-rpuazunos (X1l), KoTOphie OKHCASOT
10 saMemedHsix [,2,4-TpuaszuHor. B KauecTRe OKHC/JAHTENAS MOXKHO
npHMersTh CBOGORHYIO Cepy, BHXOA JTIPH 3TOM  KOJHYeCTBeHHHIH
[35]).

Flpw nuknuzauuM  auuATrHApPAa3HIOB c pernauunbpomu oM
(xaopuaoM), uepes NpOMEXyTOuHKH  TeTpar€apoTpHA3HH, BHIje-
astor 3avemennnti 1,2.4-tpuaszun {41]. [Ipu  doroxuMHuueckom
pacnage 1,6-guaszupo-25-gudenun-3,4-1nazarekea-2,4-guena B ai-
pe noayuator 3,6-nudennn-1,2,4-rpuasun [42].

Has noayvenuss 6-3amemendorx-1,2,4-Tpua3sHHOR  TpPHMEHAOT
MeTO[, BOCCTAHOBJAEHUS COOTBETCTRyIOUMX 6O-3aMemennux [,2,4-
TpHA3HH-4-0kCHOB. BoccranoBnaenne  11poBOAAT  COe/IHIICHHSAMH
TpexBaJgedTHOro ¢ocdopa HAH APYTHMH BOCCTaHOoBHTeassMH. Peax-
LHH TPOTEeKAKT HEeNnpoao/KHTEibHOe BpeMs (0T HECKOJIbKHX MHHYT
po ~ 10 w) |9, 43, 44]:
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6-®cHun-1,2,4-rpuazun  {43]. 10 Mmosb 6-benns-1,24-TpHAIHH-4-OKCHAA KH-
OATAT api icpeMeliuBadin B Tevenwe 30 mui ¢ 200 mMones rpusTuidocdHia,
Tlo Mepe apoxorKaeHus peaklluu pacTsop menteer. Ilocne oKOHUaHH® ROCCTAHOB-
JdetidAd N30BITOK PACTBOPUTEAS OTPOHAKT 1oL BakKyyMoM. (CTaToX NPOTYCKAOT
gepe3d XpoMaTorpadiuecKyd KOJouKY € CHJAHKarenem, 3awoedrT — 3¢Hp. CobupaioT
nepByio pakiivw, OQIHCTKY MPOH3BOLAT NepekPHLTalNH3anCii H3 NeTposcHHOro
apupa (30—70%). Buxonm mpoaykra ¢ T. ma. 83°C cocrapaser 809%. )

Ipwu JcficTBHE OKHC/IHTeJNeH: JAHOKCHAA MAapraHia B HHEPTHOM
pacTBopuTene (Hallpumep, teTparuapodypane), okCHIA PTYTH UJH
cyih(aTa MeAH B YKCYCHOH KHCJIOTE — IIPOHCXOOHT  OTINEelieHHe
TUADE3HHOBOH TpyHIsl B HOJNOXKenHW 5 kKoabua [37] uam 3 Kodb-
ua [45] ¢ o6pasopanueM COOTBETCTRYIOIHX TPHA3HHOB H Bhiflene-
nueM raszoobpazdoro asorta. IlpuMenenHe oxkcuna mapranna (IV)
B KauecTRe OKHUCJIHTEIS MPEANOuTHTEeNBHO, TAK Kak NDH 3TOM HE
3aTParkBamTCa JIETKOOKHCJISeMsIC TPYNNH B COCTaBC 3aMeCcTuTe-
Jgefl (ABofiHbie MM TPOHAHBIE CBSI3H), 33 HCKJAKUEHUEM [IePBUYHBEIX
WA BTOPHUHLIX I'MAPOKCHIBHBIX TPYINI B O-TOJAOXKEHUH K ABOHHOH
CBS3H IL1H DCH30MLHOMY KOJBNY. AKTHBHOCTL  OKCH/Aa Mapras-
za (1V) 3asucut or cnocoba npuroropaenus. QOObTHO HCHOMIRIYIOT
HIPONYKT peaknHud MexAay c¢v.anparom Mapradga (II) w nepvanra-
HATOM KaJjHst B LeJ04HOR cpeae. Buurazumuii ocamok okCHEA Map-
ranga (I1V) oGe3roxipaldT a3eoTPONHON OTFOHKOH BOALI € Cew-
30/10M,

ITpu oxknenenun B menousol cpeae 3-6en30acy. Ib(POHUATUAPA3H-
Ho-6-R?-5-R'-1,2,4-TpHasu#a NpoHCXOAUT OTIIEN IeHHe 3aMeCTHTRSs
B oaoxkctitii 3 Koabna.  Ilpuw  oxkucsenuw 3-enunrdapasuuo-
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5_R1_6_R?-1,2,4-Tpnasmla XJOPIILIM JKCJIE€30M B YKCYCHOH KHCJOTE,
Hapaay C OTWENTCHHEM penunrHapasnia, npoucxogut oGpasopa-
HHE AHMCPHOTO tpraslna — 6uc (5,6-nudenii-1,2,4-rpuasun-3-ui)
(XV) [37]. D10 sBASETCH KOCRBeHHLIM CBHACTEILCTBOM B 1OIb3Y
cpo6OAHOPAAHKATBHOTO MEXaHH3Ma, BKKYalouero obpasoraitne
TPHAZHHHJILHEX DALAMKATOB, peKoMOWHALHS KOTOPHX BeneT K KO-
neynoMy 1ponyKTy.  3,6-Jluzavemennvie-1,2,4-TpHasHHE ~ MOMKHO
noayuaTh W OTUIEILTEHHEM MepKanTOrpyHnel B TOA0KCHHI 3 Tpu-
A3MHOBOTO KOJbIA TpH JIEHCTBMH HA HCXOMUDLIEY TPHA3ZWUH NEPOKCH-

oM BOnopoaa:

R‘I
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R=Ph| FeCe

R=H, Ph,50,C5Hy; R, RZ=H, AEK, Ph, Ar

5,6-Andenna-1,2,4-rpuazan  [37]. 05 r 3-ruapasupo-56-andennn-1,2.4-Tpu-
aza B 20 Ma 109 yieycholt KHCIOTH OKHCAAKT AoGabiaenueM 1,0 r CuSOy
B pactope 1,0 r auwcrara watpus B 10 mMa Boam. Ilocse [2-yacoBoft BHILEpXKKH
ila XOJoLY TEPOAYKT BullelsiorT sgcrpakuuell aupom. Ouuciky NpPoH3BOAAT nepe-
KpiacTaasusanuedl M3 BOAHOro cnupra. BriXox mpoiykra ¢ 1. ma [12—115°C
cocrapaser 0,15 r.

[Mpu paamvoneficrsuu  3-xmop-5,6-nudenun-1,2 4-tpuazuna ¢
ApUIMATHHAOPOMHIOM B OOLIYHHIX YC/JAOBHAX TNIPOHCXOAMT 3aMeHa
XJIopa HA apua € noayucuuem 3-apua-d,6-nudennn-1,2,4-Tpuazuna.
3 kagecTme MOGOuHMOro npoAykta  BugenreH  6uc-(5,6-nudenwi-
1,2,4-tpuasnn-3-ua) [37, 46). [Top neiicteuem peakrTurop ['puubapa
3aMemaloT OKCOTDYINB Ha APHJIBHBIN davecturens B 1,2,4-Tpu-
asun-3 (2H)-onax wuan  1,2,4-tpraszun-3(2H) 5 (4H)-monax |46,
47]. AnantordIHO NPOUCKXONHT 3aMelleHHe D-OKCO- HJTH D-MeTOKCO-
Cyin mpH AGHCTBHH peakTthHpoB ['puubspa [48]:
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R'=R?=R3=H Atk Ph

Bsauwonefictaue Tpuasunmaranoresruna o pearentom I'punbspa
HEe HYXNAETCA B KOMMERTApHH (TPHa3UHOBLIA XuMep obpasyercs
B pesyabTate peKOMOHHAIHMM IDeNIo aTd MBI CBODOIHO-Pa K-
Kamblibix HHTEDPMEHATOB), NOITOMY pEAKIHH ¢ 1,2,4-Tpuasunona-
Mil Crenyer pacemorpern nonpobuo. Ilo-puanvomy, mexanusm npo-

uecca obhi'ten 1/d Peakuui MATHWHOPraHHUEeCKWX COWHEnHfi ¢
KETOHAMH:

R B8r
\ /et
R Mg Tg“Br
0 0o Mgl :o‘) (R
‘o \ .
N RMgBr N RMgBr N ) ——
\ N e Ny — KN ~wgbr,

R = Alk

KoMnzeke Tpuasuna ¢ pearentom I'pHHbApa aTtakyercd eme OTHOR
MOJIEKY/TOH MAarHHHOpPraHHYECKOTO COEeJIHHEHHdI, ¢© NoJIYHeHHEM
TPHA3HHA TPHMO.1EKyISIpHOTO MEePeXOjHOTO COCTOAHMIA, 3JMHMHHUDY-
IOEero HpoMUA Mareusi U nepexoaduero B aJkOroJsaT NpOAyKTa
BOCCTAHOBJeRusT TPHasHHA. [wpponu3 penerT K Ho/syuyeHHio CIHPTA,
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KOTOPBIH sIBJsieTCH HOPMaJbLILIM NPOAYKTOM peakuun s coeln-

Henwli anudartHueckoro pana. B cayuae 1,2,4-TpHasdHa CHHUPT Ta-

KOro Tima HeveToluds u crocoberl TepsTh MOAEKYJy BOIM C Dere-
Hepaiefi apoMaTHYeCKOro TpHasHloBoro KOJIBILLA.

Ipn neiicrsun 1a 5-xqop (#101)-1,2,4-TpHa3tll  MOIO3aMeNici-
HBIM ALETUAENOM B TPHITHAAMHIIE B NPUCYTCTBUH KaTalH3aTOpa

(Pd/PPhy):Cl, win Cul upn KOMHATHOH TeMIEPATyPe HPOUCKOAUT
zamena rajoreina lia AJxkuia ¢ o6pasQBamicM aJKHI3aMeleniibX

1,2,4-rpnasunos [49]. Tanored B NONOMKENHA 5 Ko/bua TaKKe 3a-
MelaeTcs B Terpariipodypaie  AHMETHAOKCOCYAbPOUHH-METHAN-
noM ¢ ofpasopalllicM IPOMEXKYTOULIOro NPOAYKTA, KOTOpBIH  Ie-
cyabbupyercs Ira ortpanientiom lukene Peres 1o 5-merun-1,2,4-
TpHa3HHA, a B CJayuae AEHCTBHSA stuaupeinrpudpenundocdopaia ye-
pes MpOMCIKYTOUHBLH ac-Tpuasutinidocdopal, Jerko  THAPO.THIY-
IOLHficA B WEeJA0UIOH Cpede, BLIACISIOT 5-ankua-1,2,4-Tpuasuu
[38]):

- +
X CHOSMe; Me
N7 | R® CHeSOMe, N,I rZ NiRe N/l R2
RN AN x=Ce R‘J\\N N RN N
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f?‘\o
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R=ABk; R' R%=H, Atk Ph, Ar, X=CE, 3.

3-(n-MeTokcudenna)-3,6-nubenna-i,2,4-1pnasun [46]. K pearerty I'punnspa.
NPUTOTOBACHIOMY H3 2 © MarHusd W 16 r 1n-OPOMaHM304d (CBEOMKEIEPETHAHHOIO)
8 70 wma abcoawtnoro adupa pobapasiwT 6 1 5,6-Andennd-1,2,4-Tpid3nd-3-ona
B 200 ma Gesgopdoro Ochsoqd. Peakiuonrinylo cMech HArpeBalOT € 00DATHLIM
XONOAHILHUKOM 1a8 BOLANOH OdHe B TeuCHHe 2 4 W OCTARJSAIOT Hd HQYb FipH
KONI1aTHON TeMmiepdType. 34TeM PEAKUHOHHYIO CMech pA3lardloT XOAOJHHM Hd-
CHIUICHHBIM PACTBOPOM XJ0PHCTOrC aMMOuHs, OprauuucckHil  chofl oTACHANT,
eyu1aT a1 Ge3poAHbLIM NapSQ; @uibTpyloT 1 ncnapsilT pacTtBoputeds, Obpa-

30BaBlICCCH MaAcAo CMeLIHBAOT € STILIOBDLIM CMIEPTOM. DHINABINNC KpucTaiasl oT-
PuaALTponbiBaoT, Bexoa npoayxta ¢ 1. ma. 164° C coctaBadger 70%.
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1.3. XuMHuecKHe CBONCTIBA

Jnst MHorux 3ameurennsix 1,2,4-TpHasunos B HNeHTPAasblIoA H
meaounol cpeie obuapyxeH gefirepoodmen. Ilpexnoxeno gpa me-
XanuaMa ooMeda. B meaounoii cpene o6paszopanve nefiTepuHNIPoOU3-
ROAIOrO TPHA3MHA HAET uepe3 IPOMEXyTOUILIH KapOanuoH, obpa-
3YIOUHKICS HPU OTPHIBE IIPOTONA OT Koabla. KapbanuoH Ouctpo
pearuapyer ¢ DoO ¢ o6pasoBanuem peditepuposanuoro 1,2,4-rpuasu-

na [50]:
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B Hefitpanenofi cpene oOmen mauvHaercs lprcoeauneinem D0
B tonomkenue 4,6- nau 2,b-rprasunosoro koavua. o pefierBiem DF
IPOUCXOAHT OTINEILTEIIHE BOAbI, BCAYLIEE K OAIIOMY H TOMY ¥Ke 1Ipo-
AyKTY. ATOMH BOAOpOJAa METUABIOH TPYIIIL B 1I0JOMKEITUH 5 Koabna
B 3,5,6-tpumerun-1,2,4-tpuasune B wesountofi cpene Jerko obGMeHU-
BAlOT BOAOPON Ha aedrepuil, a B nosoxenmuu 3 U 6 TpUA3HHOBOTO
KOsblia — 11C CIIOCOOHH K TakoMmy oOMeny. He oOmapyXen peiite-
pooOMeH 15T MOHOMETHJATPHA3UIIOB, B UACTHOCTH AJs b-MeThi-1,2,4-
Tpuazurna [50].

1,2,4-Tpuasun u €ro HUsLI¥e aJKHJIIIPOH3BOAIIBE YCTOHUMBHI K
KHcsiotaM. Kak ykaswelBasochk BHe, od 00pa3ylT coAd, BRHAY OT-
IIOCHTEIbII0 BRICOKOH OCIIOBHOCTH ATOMOB a230Ta TPHA3HUIIOBOTO KOJib-
na. 1,2,4-Tpuaszun obpasyer aanykr mo cesiad N4, —C5 ¢ Bomofl B
TPHQTOPYKCYCItO# KHCA0Te, KOTOpHH NectabHiell H R UHCTOM BHAE
He BHlgeseH. [lon neficTBueM LleJoud AgnyKT KOJIHUCCTBEHIIO pere-
Hepupycted b 1,2,4-Tpuazun [45]:
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3ameuteHnue 1,2,4-TpHa3uHbl CHOCOBIKE OKHCAATBCS H BOccTa-
"Hapnusareesl. [Ipu obpaborke tpuasuma VI natpuem B coHpTOBOH
cpene e yaajoCh BHIAeNAUTh NPOAYKTH BOCCTAIIOBACNHA, TaK Kak
TPHA3UIIL ¢ ANAPATHUECKHMH 3aMeCcTHTE/SAMH OBICTPO pasjararkTcs
c o0pas3oBallieM aMMHaKa M HU3IIUX aMHIIOB, a TPHA3HIH C apo-
MAaTHYECKHMHU 3aMECTHTENSIMH He BOCCTAHABIHBAWOTCA B 3THX YCJIO-
BHSIX.

[ITupoko npUMeHAT BOCCTAllOBAEHUe LMHKOM B YKCYCHIOH KHC-
Jgote [37, 511 B peayabrare BoCCTaHORJIEHUS BBASTAT JHTHIPO-
TPHA3WMH H TPOH3BOANIKe uMHAa3ona. [lpejioxken ciae/yOHIHA Me-
XaHHU3M BOCCTAaHORAEHHA: NPH CMAPHPOBaNHM B KHCJHOH cpejpe Bia-
yajie MPOHCXOAUT NPHCOELHHEHHC NpoTolla K HeMojelelHo# nape
a30Ta Koabila ¢ o8pa3oBaHHeM KaTHOIA, KOTOPHIH HOC/e10BAaTe bIIO
NPHIIEMAET jJRa 3JeKTpora (0T BOCCTAHOBHUTEASI) H lipeBpallaercs
B anuoH. AnHon npHcoepunseT NPoToH ¢ obpazosanmueM 1,2-nuruji-
porpuasuia (XIII), Koropuil npu ganbHefilieM THAPUPOBANIMH JAeT
(c pacwenaennem cBsa3d N—N) auamuH, CcnocoGHEE BCTy-
Mare B KOHAEICALHIO ¢ OfIUIellellieM aMMuaka W o0pasoBaHueM
BecbMa YCTOUHBOrO HMHLA30AbIOr0 KoJibila [51]:
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[Mpu mosnoM rUAPHPOBAHUH TPUA3UNa B KeCcTKHX YCIOBHAX, Ha-
mpuvep, NMpi KaTaaUTHYECKOM TIipHpoRanuu  n1a  IHKene Pened,
MOJVUAIOT [POM3BOIHbIE MMHAa3004. IDAEKTPOXHMHUECKOE BOCcTa-
nordedne 3avemeHnnx 1,24-Tpuasunos npusoaur XK 1,2-nuruapo-
nan 4,5-purunapo-1,2,4-rpuasuny [42, 52]. Msyueno snexTpoxumuuec-
Koe BOCCTaHOBAeHHe TPHAINIOBHX KOMIUIeKcoB Ha ocHose Fe*" [64].
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Boccranosnende apuiTpHa3HHOB IepPElKO CONPOBOXKaaeTcs pac-
[ensienieM TPHA3HHOBOIO XxOnbua H 00pas’0oBaHHEM  3aMelUEIIIbiX
uMHaaz008 [46].

3-3amentennbie-1,2,4-TpHa3HIIEl OKUCASIOTCI  UAJKHCAOTAMH [0
5-0KcH- H 5,6-guruapokcu-1,2,4-tpuasunos [03]. B cayuae 3-RI-5-R?-
6-R3-1,2,4-1pasuHOB OKMCJEIIHe HAAKHCAOTAMH IPUBOJHT K o0pa-
soBanuio N-okcupon: 1,2,4-rpuasun-l-okcuagy u 1,2,4-tprasun-2-ok-
cuay [16]:

CH O
NN, NENOH
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3-Mertun-5,6-1udernn- uan 6-metun-3,5-nudennn-1,2,4-rpuazussl
OKHCJAIOTCS MepMaHraHaToM Kaaus B miesournofi cpege (5% NaOH)
10 3-IMIPOKcH- wiH 6-ruapoKcuTpuasunos. B ciayuae 5,6-pnmern-
3-penui-1,2,4-TpHA3MHA OKKCJOEHHE B 3ITHX YCJIOBHAX UHPHBOJRHT K
3-denun-6-ruapokcu-1,2,4-rpuasun-5-Kapbornonroi Kucaore. Anaso-
THUIYIO KHCJAOTY TMOJVUANT H TPU OKHCAEIHH D-MeTu1-3,6-nuderui-
1,2,4-tpuasnna. 6-I'upokcu-3-mernn-d-¢penua-1,2,4-rpuasun  Buje-
JTAKT HPH OKUC/EliHM MepMAaHralatoM KaJiud B [eJ0ulloi cpeje
3,6-numerun-5-benni-1,2,4-rpuasuna. OKuncaenne  3,5,6-TpuMeru-
1,2,4-tprasuila B 5TUX VCAOBHSX ReJeT K Pa3pylUeHWIO TPUa3HIIOBO-
ro Koqbila. IIpejnocaaraior, 4To MpOHCXOAHT oOpasoBarie IpOMENKy-
TOUHOro 3,6-ANrHAPOKCHTIPON3BOAHOrO TpHA3UIIA, KOTOPHIL 1erKOo
THADOMU3YETCA ¢ OTHICIICIIMCM THapasnita u  obpazorannem npo-
aykror ormiefnenus [36]. Oxucienne 5,6 auverda-3- (mnpapun-3)-
1,2,4-TpHaszuHa NepoKCHIOM BOXONO1a B VKCYCHOKHCAOH cpeje Be-
JIeT K pa3pyLelio TPpHazuiloBoro uux1a ¢ obpasoBamnieM N-oKcHI-
ITHKOTUIIaMLa:
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Samventennue 1,2,4-Tpuasuns moa peficrsueM HOLMCTOTO MeTHAa
B cpefe OpPralvyeckoro pacTBOPHTess, HaupuMep IMHTPOMeTana,
obpasywr 1-MeTua- uad 2-verua-1,2,4-rpuazunuii-fionunu. Hanpab-
JICHHE MCTHJHDPOBAHHsI MO aTOMaM as0Ta XoJbLUa 3aBHCUT OT TIPH-
POALI 3aMeCTHTENd B MoJioKenuu 3 xoawvua. [Monyuennwii samemmen-
nuti 1-vetua-1,2,4-rpuazuiuii-fogua rupponusyeTcs B Uenounoff
cpeae 10 1,2,4-Tprasona. B xauectBe noBourroro mpopykra QLI Bhi-
nenen 1-verHa-3-R!-5-R2-1,2,4-tpuasun-6-on [54]:
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1,2,4-Tpuasunn), e uvMewmue 3aMcCTUTCAS B HOJ0MEIHH
b KOJLNA, 10X /1efiCTBHeM MeTH/AaTa HaTpdsl, LHANKCTOr0  Kajus
HAM METa/JJMUEeCKOro KaJusi B AHAKOM aMMHaxke oOpasywor 5,5'-

6uc-1,2,4-rpuazunua [15, 16, 53, 56]:
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Mexannsn  pefictpust sTHX pearenTop pasadden: MeruaaT uaT-
PHL B MeTanose KaTalU3upyeT AHMEPH3AUHMIO 10  aIlHOHIIOMY
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MexannsMy, MeTajlugeCKUH KajWd B }KUIAKOM aMMHaxke — 110 CBO-
HoanopaankanablioMy Mexanudmy., B ciayuae yuamnucroro xanaus B
BOLHON cpene HAH IIENOAAPIOM PAacCTBOPUTENC HACT HPUCOELHUIIeNIHE
HHaluJ-HOHa K TPHA3UNOBOMY KOIbIY C NOJAYUENIeM [POMeXYTOou-
noro coenuirenis (XV), kotopoe noj AeidcTBHeM BOAL JaeT 1Ba
npoaykra: 4,5-puruiapo-3-nuauno-1,2,4-Tpuasun  u kapbandon Tpu-
azuna. Hykncopuawun#i kapOanuon TpHasulla HPUCOELUIISIET MO-
Jeky.y TpHa3uHa ¢ oOpaszonamdeM 0,b0'-Guc-1,2,4-1prasnnuna, a
4 5-puraapo-b-unamno-1,2,4-TpHasui 10l AeACTBUEM BOABl HEPEXOIHUT
B amua 1,2,4-Tpuasun-5-kapGorosoil KHCIOTLL (AMUL KHCAOTLI 00-
pasyeTcsi B KadecTpe 100OUINOrO NPOAYKTa TOALKO TNpu AeHcTBUH
VEeTaNJUUCCKOr0 Kanusl R MUIKOV aMMHUAKe).

ITpu neficTBuM uMamucTOro naTpHs Ia aHaJOTHTHLIe TPHA3HHLI
B guMetuadopMaMuie 10.1y4aloT KapOOIUTPHA TPHA3WHA, KOTOpPLIH
npu ganbleiilici o6padoTKe METanoabLuLIM pacTBOPOM  [AHOKcHIA
cepsl upHBoaHT K obpasopanuie  3R!'-6R%-2,5-purunpo-1.2,4-Tpu-
asun-H-cyabGoKHCAOTL  [63].  Bozmoxno noaywenne  3,37-6wuc-
1,2,4-rpuazunana  [29].  DBuc-(5R!-6R*-1,2,4-Tpnasun-3-un)veran
BLILENSIOT HpH AeHCTBHH na 3-verancyabdonni-5-6-nnpenuni-1,2,4-
Tpuasnil CUAPUAAOM IHatpus M anerodelloHoM B TeTpardapody-
pane [57].

6,6’ -JlumeTua-3,3 -aumerokcn-55'-6uc-12 4-rpuazunma [15]. 5,3 r (0,04 moab)
3-meTnatno-6-metia-1,2,4-Tpriasuia pacTrOPAOT B abcoMOTHOM XOJONHOM MeTa-
Hooe 1 L002BASIOT ABYVMS nopuusMa yepez 30 vAHyT 1,2 I MeTaNIM4yeCKOro HAT-
pusi.’ IlepeMmcwunBaior 0pH KoMHATLof Temnepatype 16 4. BrsneawT Ha cyXoH
Jea. @inTpyor. Ocajok opoMbiaaloT MeTancaoM. KomOnndposanHni ¢gHabTpat
BbINAPHBAIOT J0CYXa A OCTATOK 3IKCTPArApPYIT XjopodopmoM, XAopodhopM ucrna-
PSIOT U DBEUIEASIOT JKCATOE REUeCTBO, KNTOPOE GUAHIIAIOT NepeKpHucTalIH3anued
H3 MeTaHoAa. BuXoa mpoaykTa ¢ T. ma 139—161,5° C coctanaser 2,3 v {(47%).

Buc-(5,6-nudenna-1,2 4-rpuasun-3-un)Meran [57]. 0,25 r (5 MMo.ab) ruapuaa
HaTpHs MOPUHMAMH JAoHadasiioT X pacTBopy, codepxkaueMy 0,94 r (3 wmoab)
0,6-1uenna-3-merancyabdouni-1,2,4-rpaa3una B 20 Ma cyXoro rterparnapodypana
¢ anGaskoit 0,5 r (4,2 MMoas) aueTogenona. CMECh KHMATAT ¢ 0GPAaTHHM X0J0-
anapHuxoM [y, Culpofl mpoavkT OTACASIOT W YHCTHT 112 KOJOHKE ¢ CHMKAreJem
(amioenT — Genzoa @ sThaaderar== 9:1), PactBopureas ucnapsior. OQuucTEy mpo-
H3RO/AT M3 cMech adcrtonfsdip, BeiXog mpoayxra ¢ 1, pasa. 175° C cocrasaser
0.2 r (27%).

Boaopoaul MCTHABLIIOR TPyl B MOA0KENIHH 3 KOJAbia A0BOJBIO
MOABHMKHH W MOTYT 3aMemlaTLesl Ha rajorerr. Tak, mpu AeHcTBHU
XJ0pa B YKCYCIIOH KHCJAOTe B HPUCYTCTBUM  aieraTa HAaTpus I1a
3-meTun-5,6-nudenna-1,2,4-1puazun NPOUCXOAUT NOJANOe 3aMcllleltie
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aToMOB BOAOpPOxA MeTU/ABIIOH TCPYNNH Ita XJop ¢ o8paszopanveM
3- (tpuxa0pMerun)-5,6-nudenmi-1,2,4-rpuasuna (XXX). [Ipu mps-
MOM XJOPHPOBanHH N-XJOPCYKUMIIHMHUAOM BHACAAIOT MOIIOXJIOpME-
TILIBIIOE NMIPOU3BOJII0E TPUA3HIIA. XJIOP- H TPHXJAOPMETH/bNAs pyll-
1a NOABHIKIIE, YTO NMO3BUJASET NOJYYaTh 00JIBLIOE KOJHYECTBO 3aMe-
WeNNbiX B Tojioxkenue 3 Tpuazunos. [logpepraerca XJ0opHPOBAIHIO
u 3-3THNA-5,6-nudpenun-1,2,4-1paasun npu pefdcTBHH XJopa B yKcyc-
HOW KHCJIOTe, MpH aToM 00pa3syercss 3-(o,0 -auxnopaTaa)-5,6-guge-
nu1-1,2,4-tpuasun [57—59]:
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1,2,4-Tpuasunubl nerko NPHCOCHHISAIOT OJe(pHIB ¢  BbICOKOH
ANeKTpOnNoH IJIOTIIOCTHIO: NIPOU3BORIIEE KETela, eltaMHIB, IPOCTHE
W CJIOXKIIRle BUIIM/IOBHIE 3(PUDH, NPOU3IBOAIILE NHUKJIOMpPOIENa U Ap.
B peayapTate npHcoepuiiends auenoguiaop 06pasyoTcs NpoU3BOI-
nHe MUpUIHa (Uepe3 OHUMKAUYECKMH UITEPMEAHaT, OTIIRILIAN-
LKA a30T), NUPUMIANIA, IHPPOA-TPHA3HITA, NIPHAO-TPHA3HHA H 1.
[11. 14, 60--63]. Ianpumecp, S-metua-1,2,4-Tpria3un npH paauMoneii-
MK ¢ 1-3TOKeH-1(AUMETHIaMIIO) 9THACTIOM WIH OPOMUJenomM o0-
pasyer O[2(AHMeTHRaMHNO)BuUU]-1,2,4-Tpuasun, a S-enun-1,2,4-
TpHA3UNl — MPOHSBOANOe Oupuauna. [lo anafiofHH ¢ H3BCCTILIM
npeppamendem 1,2,4,5-rerpasanos OB NPELJOXKEI  MeXalsw,
BKAOYAOMKA 1a TTepBOH cTagHH PeaKIHIo Huansca—Anbaepa. [pu
B3dnMOJellerBug 3amemennbx 1,2, 4-tpnasunos ¢ NPOU3BOANIHIMII
ancTiL1ena, 06,1a1210MKUX BHICOKOHA 3JIGKTPONIOH ILIOTIOCTLIO, 00pa-
3YIOTCS 3aMeUICIIibie TUPUAUNBI HAWM nUpuMuadns. Eciau B kadecr-
BE MPOH3BOANOrO aueTw/cna NpUMeNsioT AUMeTHAaneTdaelngnKkap-
GOKCHIGT, TO B KONELUNOM BHAE BHAGISIOT CJOXIible KOIIRNCHPO-

BaHIble clcTeMp: 3amemennniii muppoa-[2,1-f]-1,2,4-tpuasun u 3a-
Mewenun it nupuyo-[2,1-1]1,2,4-tpuasun;
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3ameulennubie 1,2,4-rpuaszunnl  obaapamor (GapMaKkoAOrHUecKod
AKTHBIIOCTBIO: NPOTHBOBOCNAJHTENbIIOH, AalajibreTHYECKOH, XKapo-
OOnM:Kawlel, FHMOTEN3UBIOH; NEUCTBYIOT 114 LENTPaJblylo IepB-
HYIO cucremy [64—73]. 5,5'-Duc-1,2,4-Tpua3unnin naxousr mnpuMe-
HenHe B Kauectse PepOHuUnos [74].

2. TATOTEH3AMEWEHHDBIE 1,24-TPHA3WHD!

2.1. duzuveCcKHe H CHEKTPaAblible XapaKTePUCTHK#H

B paiy 1,2,4-TpuasimitoB U3BECTIEN MOHO- 1 MOJNTAJOrCHIPONS-
BO/UIbIE, Yaule perpeualorcesl Momnorajoreninpousseiine 1,2,4-1pi-
azudop, [loauranorennpousBoanbe  ONHCAlbl  NIPCHMYLICCTRENNO
AJIST NJOpPLEPOM3BOAIBX TPHANIIOB. 13 TPHASZIMIOBOM KOJIbLIE MOryI
aXOAHTBCS W pasilblc rajorensl, AaUpUMep XJop H OpoM.

MornorasiorenmponsBoglibe, B OCHOBIIOM, TBEDPABLIC RCLIECTBA.
Taxk, 3-xa0p-1,2,4-rpHasunpl npeacTaBafOT codoil GeclBeTIibIE KPH-
CTAIAMYCCKHE BEIIECTBA, PACTBOPIMBIC B OPrallMuCCKIIX PacTBOPH-
reasx, [ToauranorennpoMaso,liibie  TpHa3Hila  TBCPALIC HAM XKILA-
KHe BeuecTsa, nccrabuapnule mpH xpaneudd. Juxsop-, tpnx.aop-
1,2,4-rpnasunu  pasjiaralorcs B TeUellHC [ICCKOJAbKUX Jllell jaxe
ma xonody.  2,4-Jluxaop-1,2,4-tpuasunsl  npeAcranimior  coboil
TBEPALIE KPUCTANJMYCCKIE BEINECTBA, KOTOPLIE TpH {1aTpeBailiil
A0 BLICOKHUX TeMIeparyp B3pHBawTCs.

KHcloTIo-0C1OBIIBIE cBOHCTBA U3yUENLI  OTHOCHTENbIIO  MaJo.
BrlpakeminMil KHeJOTHbIMI  ¢BOHeTBAMH 00aaZalwT  G-ragoreti-
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1,2,4-rpuasus-3(2H),5(4H)-nuone. pK, 3aBHcHT OT rajnorena H
B papy Cl--Br -J Bospacraer. Hanpamep, 6-xa0p-1,2,4-TpHasus-
3(2H),5(4H)-onon (XVII) umeer pK, 58 [76]; 6-Opowm-1,24-
tpuazmi-3(2H),5(4H)-anon (XVII) — 6,05 {76] 1 6,00 [77];
6-fiox-1,2,4-rpnasun-3 (2H),5 (4H) -nnon (XVI) — 6,27 [76]; 6-Tpu-
dgropmerna-1,2,4-tpuazun-3(2H),5(4H)-nnon  (XIX) —pKa, 59
[78] 11 pKa, 10,8 {79]. TloHnKenyue KHCTOTHOCTH paccMaTpHBAEMbIX
rajoreipousBodnbX, MO-BH,IHMOMY,  CBA3al0 C yMellbLIE[HEM
spexTa 3avectutensg B paay Cl—Br—J. 3amena sojopopa na
rajorell B TpHa3uilaX, KAK  1[PaBHJo,  BBI3HIBAeT  YReJHUelrHe
kucaornocth (pKq 1,2,4-tpuazun-3(2H),5(4H)-puoua pasuo 7,0).

VK-crexkTtphl  ranorensaveulennsix 1,2,4-1puasvnos  no, o6
CMEKTPAM HezaMelneniblX Tpuaszunos. lak, B cnexrpe 3,3,6-TpH-
xaop-1,2,4-tpuasuna (XX) nad.aoparT  XapakrepucTHYeckHe IO-
Jocwl noraoweiig: 1480, 1450, 1265, 1160, 1075, 1045, 865,
763 cm'. K padentnsiv konedadnsm csgsu C—Cl ortnocsar unoao-
cy 763 cu ', a k pedopMagroribim — 865 em~!. 1480, 1450 cm-!
xapaktepHo ang csased C=C, C=N, a nosocy uoriollenus IpH
1263’) cM~! oTHocaT K Basentuwv KoaeGanuam ceazn C=N=C
{80].

HOans 6-ragoren-1,2 4-tpwasun-3 (2H),5 (4H) -auonos  cpasHeitue
XapakTePHCTHUCCKUX NON0C NOrJI0WENHs TOKasbiBaer, "1TO BaJelT-
Hble KOJefalusg CBA3M YLJEPOA -Tajoren He 3aBHCAT OT LPHPOAH
pacTBOPHTENS, nanpiuMep, ve-¢ 664 cv~!' (muoxkcan) u 661 cm~!
(AMCO); ver 1308,814 cm—!' (xuoxcan) u 1300, 1287, 80! cm~!
(AMCO); wer, 1349, 1205, 1163 cm~! (anokcan) u 1350, 1200,
1147 cv~! (IMCO). Banentunie KoiebaHusa KapOONUALIHX IPYIIT
aexkar B obaacrn 17131741 ev~!, u rasgoren B noaoxennn 6 Tpu-
a3HIOBOro KOJbLA HE OXKAa3hiBaeT CYLIECTBEHHOrQ BUJMANNS Ha T0-
JoKenHe noJaoc noraouedus (ra®.1. 4). [lo cpaBueHHio ¢ nesame-

Tabaunya 4

XapaxrepHcTHISCKHE NOJOCHL NOCIONLEHHA Tajd0reH3aMel eHHLIX
6-azaypaunnos [81]

luoxean oMeo
Coeaurenie - o - ~ _
VO—=0, a7t I YCeoNs eMT | ve e eMTT L Ve oy, oMY

. .
6-drop-1,2,4-TpuasuH- 1740, 1713 1652 1727, 1713 ' 1653
3(211),5(41y nron '
6-Xaop-1,2, 4-Tpuasui- 1737, 1715 1584 1733, 17156 1583
3(2H),5{4H)-auon \
6-bpov-1,2 4-1puasui- 1741, 1725, 1578 1723, 1713 ! 1576
3(2H) ,5{4H)-anoH 1715 ;
6-Floa-1.2,4-Tpuasun- 1741, 1730, 1566 1720, 1706 1566
3210, 5 (411 -anown 1715
6-TpidtopveTna-1,2,4- 1752, 1725 1610 1730. 1713 1603
TpHasuu-3 (2H) 5 (4H)- !
JAHOH ! l
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wennoiM 1,2,4-tpuazu-3(2H), 5(4H)-anonom (6-asaypauunom)
(XX1) mnomocw mornowedus kapOOMUABIBIX FPYNI CABHIOYTH B
Sniximon 0b6aacre [81].

B saekrpomnbIx crieKIpax norjoluedus nabawianT MakCHMY-
MLl noraouendg B odanactd 260—300 vm. [lonoxkenne wakcumyma
MOTAOLLEINSA 3aBHCUT OT PeaKyud cpelbl, YTO BO3MOMKIIO sBJfeTCH
yKasanueM Ha, n—m*-3JeKTPONHBIHA [EePeXoll,  COOTBETCTBYOINUA
IIEKOTOPHIM B3 3THX MakcuMyMmoB (Taba. 5). 3,5,6-Tpuxnop-1,2,4-

Tabauya §
Makcumympl nornomienssa 6-3ameimennslXx 1,2,4-TpHaszHHOB
Coo zmierute ‘ Cpeza lmax(e), HM Cenlrka
6-Pr1op-1,2,4-rpuan-3{2H), 10,05 M IICI 2625 (lge 3,62) [81]
5 (4H) -1uoH 0,05 1, NaOIl |289,1 (Ig ¢ 3.59)
6-Xaop-1,2,1-tpuaaun-3 (2H), 0,1 n. IICI 2700 (5500) [76]
5(4H) -mion 0,1 1. NaOH 297 {b680)
6-Bpoum-1,2 4-rprasun-3(2H), ' 0,1 n. IICI 274 (5000) [76]
5 (4H) -m1on 0,1 1. NaOIl 209 (6240)
§-Flos-1,2,4-Tphasug-3(2H), 0,1 n. HCI 291 (5010) [76]
5(4H) -non 0.1 11, NaOlHl 306 (6110)
6-Tpugropmerua-1,2,4-rpu- pH 1,0 262 (6500) [78]
asun-3(211),5 (411)-gHon pH 12,4 292 (7500)
pll 7,5—9,0 257 [79]
pH >11 292
TPHA3UIL HMEeT TpH MaKcHMyMa noraouwenis (rekcan): 290 um
(lge 4,46), 301 um (Ige 2,829), 363 nm (lge 5,98) [76, 78, 79,
81].

OueBHAIIO, 4yTO Bece NPUBERCHHBIE MAKCHMyMB [OMJOLIEHNA B
3NEKTPOILIBIX ClieKTpax OOYCAOBAEIL 3JEKTPONINBIMH HEDEXOTaAMH,
CBA3AIIIBIMH C CONPSAKEHIBIMA cucTeMaMu 1,2,4-TpHa3uiioBoro sj-
pa. n—o*-DNeKTponHbe MepeXois, npUcyliue rajgoreHufam R—X,
He MOryt ObiThb OTBETCTBelNlbl 3a Hab.jlogaeMbie MAaKCUMYMbl TIO-
TJIOHIEHHS, BBUAY NH3KHX 3HAuelHf HIITENCHBIOCTH  [OCJOHIRNII
(e=300—500). B cayuae X=Cl MaKCcHMyM NOTJIOHIENHA AXOANT-
ci B BaKkyyviloMm y.abrpaduornere (170—175 um). Tlpu X=DBr, J
Amax 3l1auuTenbio Bume (210—260 M), 110 BKAAZOM ITOrJOWIEHES,
oByC10BARIHOIO H—c*-3MeKTPONHEIM [ePEeXon0oM,  MOXKIO  Npe-
Hedpeub, BBHAY HU3KHX 3HAUCNHH ¢.

B cnextpax I[MIMP ranoremsamemennbx 1,2,4-rprasviiop nad-
JIOAA0T CHCHAAB NIPOTONOB rPynn OOLIUNBIX  AAS  AJKHABLILIX,
APHJBIILIN  3aMECTHTEAe€H W BOAOPOAA B TPHA3HUIOBOM  KOJbue
(Tabn. 6). Tak, B cnekrpe 3-xn0p->-Tper-OyTHa-1,2,4-Tpuasuna B
CCly (8) nabawpawr cuncaersr mpd 1,42 m. p. (Tper-Bu)  wu
8,92 m. x. (H) [82].
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Tabauya 6

Crektpat [IMP (CDCl3) ranoreuzamementsix 1,2,4-TpHA3HHOB

Cocnprenue [IMP, 8, M, 1. Cenrnica
3-Xop-5-theduna-1,2,4-Tpuasun 7.5—7.75(m, 3I1), 8,05—8.3 (m, [84]
211y, 9,05 (c, 1H)
3-BpoM-b-penna-1,2,4-Tprasun 7.0—79(m, 3H), 8,2—85(mn, [84}
2H). 9,75(¢, 1)
3-drop-b-denni-1,2,4-Tprasnu 7.3—7,7(m, 3H), 8,0—83(m, 84}
211). 9,6—9,7 (d, 111)
3,6-dubpov-1,2,4-Tpuasun-1- 8,63 (¢, 11I) [831]
OKCHIL
3-Xnop-1,2,4-rprasuu-1-oxcua 8,55(c, 111), 8.09(c, 11I) I83]
6-bpom-3-auMeTHIaMHHo-1,2,4- 3.28(c, 6l1), 8,14(c, 1H) {831
TPITA3HH

B cnektpax AMP 3C xumnveckue cABMrH aTOMOB  yr.iepoja
CXOAIIbI C APYriMH TpHaszulaMmH. Tak, XHMHUeCKHe CIABHTH (M. A.)
aToMOB yraecpopa b6-6pom-3-merokcu-1,2,4-rpuazun-1-okcnaa  pas-
nwr: 164 - C(g,, 156—"(:(5), 119—C(6) {83]

HanHule MO MAace-CHeKTPOCKONHH s TAaJoTercoiepskamux
TPHA3UIOB  lleMuoroudcaenne. Tak, 3-XJ0p-5-Tpet-6yTHa-1,2,4-
TpHa3mi umeet mj/z 171 (M) [82], a 3,5,6-Tpuxsaop-1,2,4-Tpuasnn
(3*Cl)—m/z 183 (M~) [85].

2.2, Cnocobm moayueHus

B oranune or nonydenus ankua(apua)savemenuux 1,2,4-TpH-
43UII0B, TAC WHPOKO HCNOAB3VIOTCS pPeakiid 3aMbIKaHHs IHKJA,
UHKIH3anusl COeJHIICHHH ¢ OTKPHTOH UENbK OTIOCHTENbIIO DEAKO
IpHMEIAeTCA A5 [oJayuendst rajorensaMemrennusx 1,2,4-rpuasn-
0B, JTO CBS3AI0 ¢ Majof CTaGHJABIOCTBIO  TaJOrelTPHA3UIIOB,
0Co0eITHO MOMHTaJOTCHIPOU3BOMIEX, 0OYC/AOBJENIOH UX BLICOKCH
PEaKIHONIIOK CcnocobnocTbio 10 OTIOWEHHID K IMHPOKOMY KpYTY
NyKACOPHUILHLIX arenrros., B nnrepaType ecTL ymomunaiie o IoJy-
YenHH 3-x70p-5-peHun-1,2,4-Tpuazuna  uepes  ameTodeHon —a3o-
IIHAIHA € COJANOM KHCAOTOH H pHKJIH3aHeH o6pas3oBaBLIerOCs
auerogeHonazopopMaMuAXNopuaa npu narpesaHuu [6]:
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Kak npaBHj0 raJorelTpHAa3MHH NOJYUAKT BBejenueM ra.gore-
HA B TPHA3MIOBOE KOJLUO UyTeM 3aMemends  Jpyrux  ¢Qyuk-
IMONAJBILIX TPVYIN: OKCO-, THOKCO-, TajoTelia HJX BOLOPOda 1a
ra.Jlorerr.

OcnoBsiiof MeToa1 NOJYUYENHs MOIIO-, MOJHTaIoTel3aMelleHBIX
TPHA3HUIIOB, B YACTIIOCTH XJOPNPOU3BOAIILIX, 33KIIOYAETCT B 3aMe-
Ile OKCOTPYNILI Ha XJOp aeHCTBHeM pasauulibix pearcliroB. B Ka-
yectBe nocaennux npumensior POCl;, PCl;, SOCL.  Peakuuu
MOXKIIO NPOBOAHTE B WIIEPTIIOM PACTBOPUTEIE HJIM B TNPHCYTCTBHH
OCIIOBIIOr0 KaTalU3aTopa, B KauecTBe KOTOPOIO TMPHMEHSOT 3aMe-
menlisie aManb. Jns yBeJIHUYeHIIsT BBXOAa XJOPIHPOU3BOALLIX HC-
noab3yior 11e POCl;, a cmece POCI; u PCls.

[Tpumenenne PCls tpebyer pacrpopureds;, dame Apyriux IpH-
MEIFIOT ToAyoJ. XNOPHCTHIA THOIM MOMNKIIO TPHMENNTE CAMOCTO-
ATeNbII0 UAK ¢ pacTBopHTenem (IMOA).

Mexangam 3aMelleHHsi OKCOTPYINBl [1a XJ0P MO:KHO TIPOC/IC-
RUTL 1a npuMepe B3aumofgeiictsus  6-Opowm-1,2,4-tpuaszui-3(2H),
5{(4H)-nuoma (XVIH) c¢ POCIly/PCls B npHCYTCTBHH OCIOBHOTO
karanuszatopa (N,N-auatunanununa) [80]:
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DnexkrpopuapHbt arent FPCly ofpasyercs no peaxuuu:
PCl;4-POCL=[PCL]* +{POCl4] .

Anpon POCIs~, 3a cueT NmpuCYTCTBUS B MOJEKyJe KHCJI0poja, siB-
asierca Godee cTaGUABIIEM, NO cpaBuenury ¢ anmdoHom PClg, 06-
pasywmumcs B orcyrcreie POCI;.

KapBonuu.pnuoit KMcaopos B NOA0KeHHH 3 TPUAIHIOBOTO KO.bL-
na atakyercy Katuornom PCly’ ¢ oBpasoBaliem 1pOMEKYTOUIOro
OKCOHMEBOro HOIa, KOTOPLIH BechbMa HeYCTOHUHB H Cpasy Ke Ile-
PErpyriHpPOBHBACTCA B AMMONHHAILI HOH € IOJOXHTOALHLIM 3a-
pANOM Ila 4YeTBEpPTOM aroMe ajzora Koabua. CleAyiomei craidei
ABNAETCs MEPerpynnuposxa, csssannas ¢ Murpaumed Cl- x yrae-
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poly ¢ nefirpanu3zanydell IUTOXKHTENBHOIO 3apsfa I1a azore. IDJH-
MUIEPURBaHHe 1nelTpanbinoilt voaexyanl POCI;, 1pUBOAAT K TOsB-
JIellHI0 TIOJNIOXKUTEJIBIIOr0 3apsaa 11a YeTBepPTOM aToOMe a30Ta KOojb-
na. Craluadsalyds MOJEKYJs TPOHCXOAHT 3a CuUeT OTIIeNJeHHs|
nporora ¢ rnoaydedgem  O-xao0p-6-0pom-1,2,4-Tpuazun-3(2H)-ona.
TTo-pupHMOMY, IOCAeNIIsiy CTAAHsS SABJANETCA JHIMUTUPYOUIEH, T. K.
CKOPOCTb PEAKLHH CyHLeCTBEll0 3aBHCHT OT NPHUCYTCTBHS OCIOBA-
nust, obaerdalogiero OTPHIB NIPOTVIA OF ATUMA A30Ta TPHa3UIIOBO-
ro xoabna. ITocaeayomme craauy xjopHpoBaliig MOBTOPHAIOT BLI-
neonydcalle, 10 jaMeliendie HAeT o OKCOrpymne B NOJOMKENdH
3 Koanna. B pesyanrtate Buigeasor 3,5-nuxgaop-6-6pom-1,2,4-tpu-
azuil. 3,5,6-Tpuxaop-1,2,4 - rpuasun (XX) noaydaT B pesyabrare
3aMenicnig 0poMa na XJop, no oOLIUIIOR peaknuu ITyxaeoguabiio-
ro 3aMemiends B apomvatHueckoMm sipe. DBnonile BO3MOMKIIO, 4YTO
najJHyHe ABYX ATUMOB XJ0DPA B KOJbie aKTHBHPYET 3aMECTUTETh
B NOjuKeNHH 6 o OTIOWeHH0 K Hykaeoduandomy arenty. POCI;
B PeakllHi BBIIOAIAET TakXe poJs H PacTBOpPHTEds.  3aMeda
POCI,; pacreopureaem (narpodensniom) cTabuiH3upyveT AanuoH
PCls~ 3a cuer ofpazoBanus xomriexca ¢ nurpodensoiom. B stom
cayduae o0pa3yloTcs NOAHMEDIhe NIPOAVKTLL, Hapsly ¢ XJop3ae-
meHne M 1,2 4-TpuazyHamu.

3amelutennbie  5-xaop-1,2,4-rpuazunnt (XX1V) oBuune noay-
yaI0T KpngueneM  coorserctiyjouero  3R'-6R?-1,2,4-Tpuasuin-
5(4H)-oma (XXI) ¢ POCl; B npucyTerBHH OCHOBIOr0 KaTtanamusa-
TOPa. 3aMeCTHTEAH B 110A0XKeNUH 3 KOablla NpeacTaBielsl pasauu-
IbIMA QYUKUWOHAMLHLIME CPYIMAMU. METHATHO-, MEPKalTO-, aMu-
0~ H N NPOH3BOAHBIMH, a TAKXKe aJKUILHBIMH WJAH APHABLIILIMU
saMeCTHTeAsAMHU, Bojopoaom, Haauuue xapBOKCHIBIOH, ITUTPHIb-
IOH Hau KapO3TOKCUrpynin B NMOJOXKENUH 6 Xoablla lie Mellaer
sameniend okcorpynnn na xaop. Coepudenite XXIV Bwigeastiior
nu npi deicrean PCl; B opranmdecxom pacrBopurelde (Toayode)
na coeaunenne XXII. Ceaektupioe zamenienie okCorpynid — pa
XJ0P IIPOMCXUIMT Iipd feficTBud xaopHeroro tionuita o AMOA na
6-R-1,2,4-rpuazun-3 (2H) -rion-5(4H)-on (XXI1l) [6, 86—90]:
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Anasioriiugo TpoHCXofUT 3amella OKCOTPYINLI 11a XJ0p B TMO-
Jiomenni 3 TpuasunoBoro Konwbua npH aeficrsuu POCI; B npucyr-
CTBHH OCIOBHOro Katanusatopa [59, 91]. [IpuMenenne B xayecrse
rajorennpyionero arenta POBrs Beger x 3aMeile okcorpyrnns Ina
Opom [84].

3-Xuaop-5-tper-Gyrua-1,2, 4-rpuasun [82]. Cumecs 1,53 r (0,01 Moap) 5-Tper-
6ytua-1,24-rprasan-3(2H)-ona, 1 r rpustnnavuba, 10 ma POClg HarpeBawor
npu 120°C B Tewenwe 30 mun, H36uTok pacTBopuTedAs yLa/IflOT NMoX BaKyyMoM.
Koneuibiit HpoiAyKT B Bijle Macia BHCIsOT Ha XpoMaTorpaduieckofl KO.JIOHKe
(cuskareas, xaopodopM) ¢ phxojom 45%. Ilpoaykr necraluacn 1la Bo3jlyxe,
Xpanar na xoao0ay Moj a3’eToM.

Onucao 3amemeniie OKCOrpynnnl B MOMTOMENHH 6 KoaAbla Toj
aeficteuem PCl: B Toayode ¢ ofpasoBaindem 3aMeunlentoro 6-xJop-
1,2,4-Tprasina. B cayuae zamecTHTeNs B NOJOKENHU D KOJbLA -
fensuaa TPOUCXOIUT 3aMepiellie BoA0poja B METHIENOBOH rpymiie
Ita XJ0p ¢ o0paszvBanneM b (a,-auxaopbensuna)-1,2,4-Tpuasun-
6(1H)-ona [92, 93].

Ilpu 3aMene  OKCOUPYIIL 11a XJ0Dp B CoedHIeHHsdX (XXV)
PCAKIHOHHAS CIIOCOONUCTL  OKCOIPYINLL B TOJOKEHHH D OKa3H-
BAETCs BLILC. B OTCYTCTBHe KATaJH3aTOPA NPOHCXOAUT CeNeKTHB-
1Ioe 3aMernelde UKCOTPYIIILI B MOJOXKCEHHHA 5 KoJbla 114 X.10p IpH
ReHCTBHN pasadulleIX rajorenpyiolitix arentoB. [lpH Bazaumonei-
CTBUH Xaopucrore  tyodnaa B AM®@PA ¢ coemmnendsmu XXV
XJ0DHPOUBAHIiE HJIET B MOJOMENHH D KOJblla, BBeelde 3avecTdre-
JAst B TOJ0ZKEeHUe 2 Ko.blla {IIYKJAeU3HA) He BAUACT Ha CenexTlB-
0CTL 3amemesns. B atom cayuae mokio npamenste SOCI, Ges
pacteopatesas. \ilajorudnoe saMemenue POHCXOAHT H  OpH
coBMectmiov AeiictBid POCI; u PCl; na XXV, B cayvae HHTPIab-
oro 3avecTdatels B noaokenun 6 koabna XXV zameny  oxco-
rpymnsl ipusogsat kumsiwenvem ¢ PCly 3 Toayouae [94—100].

Benenve sartaauszartopa {(A30THCTUTO  OCHUBAHHSA) TIHBEJNHPYeT
peaxkitHoHHy0  crocubioets  oxcorpynn.  3,5-Huxaop-6R-1,2,4-
TPHASIILL JToAyUaleT npH xiuasvdeHdd coefuilenii XXV ¢ POCI; B
IPHCYTCTBUMN TpuITAIaMuHa, Lcay B xkauecTBe HCXOAHOro TpHasH-
Ha dcnoapsyvior coegudedne XVIIL to B 3tux xe ycaosuax noay-
yaot 3,5,6-tpuxaop-1,2,4-rpuasuin (XX). Hag yBenuueHpiss BhINO-

1a XX npumensiior cmec, POCIl; u PCl; B npucyTecTBHI OCHOBIO-
ro xaraausaropa [80, 85, 101—103]:
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3,5-duxnop-1,2 4-tpuasun [103]. CMecn 5 r quHatTpueBOf coJu [,2,4-Tpua3ne-
3(2H),5(4H)-nuora, 40 r POCl; H 6 r TpHITHAAMMHA KHOATAT ¢ OOpaTHHIM
Xog0/H bRy 40 vuH, CMcch pasie/siOT NMeperOHKOA MoJ BAKyyMoM, ueseBol
NPOAYKT MePeroHseTcs HJM YacTHUIlO cyOJanMHpyeTcs B XodaonH.abhuke 1pd 80°C
(1 MM pr. ¢1.). Tleperorky npexpamiaioT NpH AOCTHXKCHHH TeMIcepaTyphl B KyGe
140° C. TlpoaykT pCaKuun SKCTPACMPYIOT NETPoJeHHLIM 3(HPOM, SKCTPAKT KOH-
ueHTpHpYOT. BhHnasumc KpHeTaddnl OTduabTpoBHBamT. QUHCTKY NpPOU3BOMAAT
u3 nerpodeknoro agupa. Buxog npoAykra ¢ t. mI. 55°C cocTtasaser 0,5 r
(10,4%). TlpoaykT nmectaGujed B NPUCYTCTBHH BJArH, pa3Jaraercs B XOJOAHJb-
1IHKe B TeyeHHe HecxO.IbKMX JAuch.

3,5,6-Tpuxaop-1,34-rpyasne [80]. K 48 r (0,025 moin} 6-6pov-1.24-rpu-
a3un-3(2H),5(4H)-auona 8 100 r POCl; po6asaawr 10,4 r (0,05 moas) PCls #
10 va (0,075 wonb) N,N-gustaaanu Hna. Cuech KHnATAT C oOpaTHLIM XOMo-
IubHAkOM 2 4. OcTaBJsioT CTOATL HpH KOMHATHOR TeMmeparype 24 u. HM36nToK
PACTBOPHTCIA OTroHSIOT noj BaKyyvoM. QCTaToK »KCTPArHPYOT — AHITHJOBHIM
apupom (5> 100 Mx). ITocge yiaanacHHs 3pHPa OCTATOK NOABCPralT (hpakuyoHHOA
neperoHke #H 0T6HpAoT (pakuHio Mpn TeMneparype 55—60° C (0,05 mv pr. cT.).
Buixo1 npoaykra ¢ T. 1. 58—60° C cocrabasger 3,54 r (78%).

Ipyrum meropom Nonaydenus TajorensaMemtenunx 1,2,4-rpu-
A3UN0B ABJSeTcs 3aMellenie BoAOpoAa na ragoren. ITpaxruuecku
6-6pom (xaop, #oxm, ¢rop)-1,2,4-rpuasun-3(2H),5(4H)-gnouw  mo-
JAVYAT NPSIMBEIM 3aMellendeM BOAOPOAA 1Ia COOTBETCTBYIOIMUH ra-
Jorell. 3aMmellende Boaopoaa lia GTop NPOUCXOILUT OUEllh SITepPruy-
110, MO3TOMY (GTOPHPORAaINIde NIPOBOAAT B pa3baBienNblx pPacrsopax
npu Mepdermrom aobasaernun ¢ropa {81]. Tlpu samewenuu Bogopo-
Ja 1a xaop tpebyertcs cospanue mesnodnoil cpean. ITo-sunumomy,
5To cBg3ano ¢ enonusaudeir coepunenust XXI, KaTadauH3supyemoi
ocnopanueMm. Ilpouec nozoben rajoreniposaiiio  KapHoIuABIKHX
coeguneniit. OQrrocHrensro BHcokas npounocte cBa3d C—H npu

24

LB



spt-rubpuanon atome yraepoaa (xeromnas ¢opma XXI)  genaer
IIeBO3MOXKIIHM TIpAMoe 3amellende Bopopoaa. Kocsennmm — mof-
TBEPKIEIMeM MEXauW3ma, CBAzamloro ¢ eioaudsaiHell, sABIseTcH
OTIIOCUTEJIBIIO JIeTKNe 3aMelllellde BOAOpPOAa Ua HOA, aKTHBIIOCTb
KoToporo 3nauutenbno Iuxe. Ocobenmnocrtbio fOAUpoOBamus  SAB-
asercs ucnodab3oBaide pactBopa Jlworoaa (KJs) nng yeenuuenus
pacrBopuMocTH flona.B Boge. 6-Plon-1,2,4-rpuasun-3(2H),5(4H)-
AHOIl  BBIAEJSIOT IlyTeM JUIMTEJbNIOro  kunsdends {40 u).
B npenapatHBUBIX uedsX IIHPOKO HCIOJB3YIOT 3aMeliellde BOLOpO-
J1a na 6pom B coennnenusx tuna XX1. Peakunn obuidno nposoadr
B BOJAE [IPH KOMIATIOH TemIleparype U NepeMelINBanuu. Aaxuib-
IILle 3AMECTHTEeNH B NMOJONKelsax 2 U 4 TPHa3uIloBOro Xojbua Ie
MmelrawTt GpomupoBanuw. OTCyrcTBHe OCIOBIOro Xarannsa CRHJE-
TENBCTBYeT 00 Hinov Mexanusme  OpomupoBanus [76, 77, 104—
107):
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Bosmoxno, uro 6poMyuposajide NpoTexaeT M0 MEXaHH3IMY, I0-
00JI0MY 3J€KTPO(GUABIOMY 3aMemlelldio B apOMAaTHUECKOM DAY,
Ipy JUMHATHDYIOINEH cKopoctH obpaszoBaHus m-xomilgexkca., B atoM
clydae MO0 o6bACHUTE NPUUMIE DeastH3alid  [PelJoXkeroro
Mexanusma Gpomuposauns. Moa asagerca caaGHM saekTpodHaoM,
MecrnocnONBIM pearupoBarh € CHABIO  Ae3aKTHBUPOBAIIIBIM {110
Cpaenendio ¢ GensonoM) TpHasuNoOBHM siapoM. HecMorps ma BLI-
COKYI0 aKTHBIOCTL XJ0pa B 3AeKTPODHIbIIOM 3aMelienud,  OpH
XJIODUPOBAIIHH ¢ HCNOAB30OBaNmHeM ra3oobpasioro xJaopa, ne a0-
CTHraercs JOCTaTOYilasl CKOPOCTL  oDpa3oBalHs  j-KoMiljaexea.
Hcenenosanr mexamusm — 6pomupoBanus  3-3aMewenislx  1,2,4-
TpHa3UNoB U 1-okcunoB ma ero ocnose [83]. Veranosaenon,  urto
OpoMupoBanue NPOHCXOAUT B COOTBETCTBHM C KJACCHUECKHM Me-
Xann3MoM 3JIEKTPO(pHIABIOro 3aMemedss B apoMaTHUeckoM pALy:
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B3aumoneficroue 6poMa ¢ TPUa3HIOBBIM SAPOM NMPHUBOIUT K 06-
pasoBanud f-KOMIVICKCA, COpeprKalero MoJekyaspubid dpom. Ha
BTOPO# CTanu¥ NPOUCXOAMT reTepo/INTHYECKas AHCCOUMAUHA CBS3H
Br—DBr ¢ o6pasosanuem Br-. B apoMarudeckom psay nJjis NpoXoxX-
Jemdsd 3TOH cTaguu Tpebyeress KaTalusatop — KucaoTta JlbioHca.
B paudow cayuae npopecc nporekaer 6e3  KaranM3aTtopa, BBHAY
BO3MOKIIOCTH 006pa3oBanusg KAaTUONAa ¢ PAacCPelOTOUYCHHHM 3apsaaoM
(ammonudnoro tuna). ObpazoBaBliniicsi M-KOMIWIEKC TPHa3una Iic-
pexoaut B o-xoMIekc. OcoGenno crabufieH o-KOMIVIEKC B clyuae
a30TcoepXKaulero 3aMecTuresis B nodoxenuu 3 xonabua. Crabuam-
3aulis c-KOMIVIeKca TPOHCXOAMT 3a CUeT OTUHIeILICHHS INpoTona C
obpasoBanveM Npoaykra OpomupoBanus. B cayuae samecTurtesnss B
DO/10KeIIMN 3 KoJibua METOKCurpynnnl 6pomMupoBaHue He uaper. 3T0
CBSI3ali0 C TEM, UTO NPOMEIKYTOUIIH 1IITepMenHaT HMCeT CTPYKTYpY
OKCOITMeBOTO Holla, KOTOPLIfi Menee craOu/eH, 4eM aMMOIMAIIHH
W11 THOHHMEBHIH Holl, BBUAY Menblled OCIOBIOCTH KHCJIOpORa, NO
CpaBIIEIIHIO C a30TOM M.l cepod.

6-Hop-1,2 4-tpuaznn-3(2H) 5(4H)-qnou [76]. 1,13 r (0,01 moas( 1,2,4-1pu-
Mertida-1,2 4-rpuaasin-3,5-quona 4 6,4 v 6poma nepeMewwBawt 8 a 8 [00 M1 Bogh
npu  xomHaTHo# temmepartype. @raptpytor. Cywar Ha sosgyxe. Quuerky Ipo-
H3BOAHT NepekpHeTaddsamuelt 13 noanl. Brxoz mpoaykra ¢ 1. na. 101—102°C
cocraBafer 3 T (484%).

6-Hoa-1,2,4-tpuasun-3 (2H) 5(4H)-nnon {76}, 1,13 ¢ (0,01 moas) 1,2,1 tpu-
asnu-3(2H),5 (411} -anona, 5 1 (0,02 moab) #oxa, 53 r KJ u 1,6 0 NaOll a 35 ma
Boik xunstHT 40 u. Iopxkueasior kouu. HCI o pH 2. HMa6hrtok fiona skcrpa-
rapyior CCly. 1poAyKT IKCTPArdpyOT HAITHAOBHIM 3GHPOM B TeyeHAue 24 1,
Ocratox nogiae ypadaenuss spupa cmeltuBaioT co 100 M1 BoAn, MOAILCA#4ABAIOT
KoHpg. avmuaxom o pH 10—11, nmpomyckalr 1uCpes KOJOHKY € aAHHOHHTOM.
IlpoMbiraoT Boaok, a 3ateM amoentoM (0,006 w. HCI). Bxauaae BunimblBaeTc
1,2.4-tpaa3nn-3(2H),5 (4H)~aron, a zarem Kotlewlnl upoayxr. Ocrator pocte
V/LAACHIIH KHCJIOTH NEepeKPHCTAiIM30BEBAOT M3 BOjLL. Bhixox mpoayxra ¢ T. T
218—220° C cocrasasier 0,37 © (153%).

6-Xaop-1 2,4-1pnasuu-3(2H),5(4H)-puon  [76]. Tortossr cmecs 565 T
(0,05 wmocb) 1,2,4-1prauy-3(2H),5(4H)-imoua, 8 r (0,2 mors) NaOll B 500 wx
BoAbl. C vMepennoll ckopocTblo 6apGoTAPYIOT XJOP NMDH KOMHATIOR TeMICpatype
no fex nop, neka pll pactBopa AocTirset 1.5, PacTRopuTe b Hendpsior ita BoAs-
Hoi Gaxe. CyXoif OCTATOK 3KCTPaTnpylOT 3TAganeratom b ampaparte Coxcaera,
OunicTky UPOH3BOAST Mepekpiacraamizanne 03 BOLL. Buixom npopykra ¢ T. I
225—227° C cocranasietr 295 r (40%).

6~®rop-1,2 4-rpuasnn-3 (2H),5(4H)-anou [81]. llponvexaior caafyio crpyii-
Ky ¢Topa npu 15°C B nepemenmBacmylo cycrensnto 226 r. (0.2 moav) 1,24-
Tpnasml-3(2H),5(4H)-anora 8 150 Ma yxcycuoil xmcaote B Tedenve 2 . Ilpo-
AOAMHMTCALHOCTL BBCACHASA OTopa 06ycioBaclla B3pLBOONACHOCTDLI) MAPOB C VK-
cycuodt kacaoroll, Tlocie crosiius NMpd «OMHATHOR TeMnepartype B TeucHue 12 4
oTpHabTROAMBAT Henpopearwposavwii 1,2,4-rprazan-3(2H).5 (4H) -nuon (7,4 1).
®NAbTPAT KOARCHTPUPYIOT B RakyyMce. CyXod ocTaTeK pacTBOPHIOT A 25 M BOAH,
HCHTDAIN3VIOT BOIHBIM AMMHAKOM # CMCCL MDPOMYCKAIOT Uepe3 KOJOHKY ¢ adHNo-
wuioM (agerar). Koaoury npomsisaot 700 w1 moiu u seinssant 0,0% AcOll
(250 wma) 25 r wucxojHoro cocinderus. Koneunmit mpoAayKT oTMhisainT 20%
AcOIT (250 wma). ¥1aa410T 20CHT BHITAPHEBANEM, OCTATOK XPOMATOTPA(HPYIOT
14 KOOONUKC (CIaHK&renb) B cMecH stadanerar: toayoqd (2:1). DioedT pwinapu-
BAIOT 1 NOJYYa0T 745 MP BCLHECTBA, KOTOPOC MEPCKPHCTANAMIOALBAIOT H3 BOIH,
Buixoa npoayxra ¢ T. na. 228—231° C cocrasasier 45,2 ¢ (0,3%).

<36



[TpamMomy 6pomMupoBanui0 noaBepraercs 3-amuHo-1,2,4-Tpuasuu-
o(4H)-on (XXVI) ¢ obpasoBannem 6-6pOM3aMelIeHIIOro TpHA3U-
Ha [104]. 3ameurcHue Bogopora na Gpom B 3-amuno-6-merna-1,2,4-
TPUA3HUHC HJAW €ro l-oKcune BeJer K NOJAVUENH 3-aMHINO-b-6poM-6-
metn.a-1,2,4-rpuasuna [108]. Omnucano noavuenue 2,4-guxaop-1,2,4-
TPUABKH-3,5-n1uona u 2-xao0p-4R-1,2,4-rpuasun-3,5-1dona peiicTonem
N, N-nuxiopkapbamara na 1,2,4-rpuasun-3(2H), 5(4H)-puon uau
ero 4 zaMeumeHnioe [6].

6-bpoM-3-numereaamuno-1,2 4-tpuazun [83]. 0,31 r (2.5 Mmoab) 3-zAnverna-
amuno-1,24-rpiasuna pacteopanT B 30 ma CCly u po6asasior 25 ma 2 M pact-
sBopa 6pema B CClL (5 mwmoan) u (L4 ma (3 mmoan) rpustuaamura, [Nepemewn-
BAT cyTXH., PacTBOpPATCIL OTromsoT moi BakyymoMm. OcTaTok Xpomarorpadupy-
07 na okciae amomading (111 crencan axTuBHOCTR), 9MI0CHT -— 60H30. : XA0pPO-
dopy (1:1). Tpoayxr Bosronsior npu 40°C w 0,01 mm. pr. cr. Buxoz npo-
Ayxra ¢ 1. na. 66- 67.5° C cocravaser 0,252 r {50%).

OTnocutenbII0 PeaKo rajorelnTpuasunbl NOAydaloT 3aMeNof ra-
Jorena na rajoren. 3aMena fpoma I11a XJOp NPOHCXOZUT IIpH Npo-
NyCKallik XJ0pa depe3 pacTBop, coieprkauwuil 6pomrpuasun, a 3a-
Melnenye XJaopa 1a uo4 NPOBOASIT NPU JOJATOM CTOSIIAH XJOPTPH-
a3HHAa B HOAHCTOBOLOPOAHOH Kucaoute [84], a Taxyke peHcTBIEM
HOANCTOTO NaTpus B 3THaanerate |38]. Drop MoK HO BBeCTH J¢iicTBA-
eM ¢ropula KaJaud Ha xJgoprpuasinn. Tak, coepunenue XX ¢ dro-
puioM Kaaus B aBTokJgapec npu 200°C paer cMech mnpoaykror. Cpe-
AU Tiux of1apy»<enu vU3oMeplue Auxjaopdrop-, xjopaudprop-1,2.4-
TPUasulnu g caein  3,5,6-tpudrop-1,2,4-tpuasuna. B cmecH
AXOAAT TAKIKe AHMePHl, of0pasymolujecs uepes IPOMEXYTOYIIBIE
O-KOMTIJIEKC. AITaOrAYIIBIA 0-KOMILICKC GLUI BLIZKEICH [IDH B3aHMO-
acficreun 3,5,6-tpucprop-1,2,4-rpuasuna ¢ ¢ropunom unesud. [lpu
NPOBCAEIIMK TOH pPeakKuuu B NDPUCYTCTBHM  rekcaropnponuiena
Nnoayuator nepToPH3ONPONHATPHASHIIN, KOTOPLIE IPH NHPOJH3E ne-
PEXOANT B IeuUKIUuecKic coenunenus [85]:
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dropupoBallie NPOTEKAeT 10 MEXaNH3MY NyKIeOQHIBNOro 3aMelle-
HuS ¢ 06pa3oBanHeM IPOMeXYTOUNOry G-KOMINVIeKca alHouIoro TH-
na. Bo3Moxkia 3aMena aMUNOUpyRIEl 114 XJ0p, Peaxudio BeliyT B
CONANOH KHCjaOTe ¢ nurpuroM natpud. [lo-suguMOMy, KOICHUIIBIH
XNOPTPUA3HI TOJydYaercs yepes NMPOMENKYTOUNHH XJIOPHATPHA3H-
Hunguazonuit [83].

3-Mop-5-dennn-1,2,4-rpnasan_[84]. 0,57 r (3 mM0.ab) 3-xaop-5-pesud-1,2,4-
TPHA3NHA PACTBOPSIOT B 15 Ma 579% AOLMCTOBOAOPOAHOH KHMC/IOTH M OCTABISIT
CTOSITb NPH KOMHATHOf TemmepaType 24 waca. Bunasmnii ocajok OTGHIbTPOBAI-
BAIOT I NPOMBIBAIT KOKI, PACTBOPOM aMMHaka, Bomo#. Chpoit mpoiyKr ouHila-
0T XpoMaTorpadHUyCcKu (CHIUKATC/b, CCly). QuuctKy npoH3BOAAT neoperHc:Tan-
JM3aluedi B3 3THJIOBOrG cn¥pra, Bhxoj npoaykra ¢ T. M. 126—128° C cocras-
asict 012 r (14%).

K peaxuusiM noiyyenuss rajorentpUasHIlOB depes3 rajorenHin
dochopa Gausko npumbigaer noJsyyende coepunenuit XIX myrem
3amennl kapOokcuabnoil rpyune coepunenus (XXVIIH) na rpu-
dropMeTunbIYIO NPH acHCTBHM derbipexdropueroil cepd. PeaKuMu
nposoasT B asroxaase lipu 50°C, wmnorokpatnoM u3bbiTke SF4 B
npucyrcrsun HF. Hacwmenne pacrsopa tpnasuna B (TOPHCTO-
BonopoanoH kuciore SE; npoBoasaT npH NH3KHX TeMIepaTtypax
[78, 79, 109, 110]. TIpn B3aumopeficTBHH 5-MepranTo-6-azaypauuia
(XXVII) ¢ xnopaudropmeranom B auokcane (NaOH) monyuen
5-nndropmerun-6-asaypauua [111]. IIpu nefictBiu xaopa B yKCyc-
HOH KHCJIOTE 11a METHJTPUA3IMHBI BLIAENSIOT  TPUXJODMeETUNbHHe
npou3BOANEe TpHasuna [57—39):

0 H O 0
H H
\NLH,CH& e\ R WA
N R=SH N R=COOH N
a N, UJ\T/ 0 hll,
|
H H H
XXVIT, XXVIT XX

2.3, XumMHueckue cBoficTBa

Tanoren B TPHA3NIOBOM KOJbIE JOBOJIBIIO NOABHUXKEI H JIETKO
3aMenlaercs 1a aMHIoO-, METOKCH-, THAPA3HdIl-, METUIMEPKANTOrpyIl-
Obl, a TakxXe na Bogopoa (NMpH KaTaaUTHYECKOM THAPHPOBAIIHM).
Tlonsuxmocts rajgorena MoxXno oobacuurh odued >AeKTPOHIIOR ne-
GQUIUTIIOCTLIO TPHA3UIIOBOrO KO.1bIla, 00YCAOBIENNONH HILYKTHBIIBIM
apdexroM, co3paBaeMblM 3JAEKTPOOTPHUATEJIBHEIMH NETEPOATOMAMHU
(asotamu). B cBf3d ¢ 3TUM NpH NyKJAcOPUABIOM 3aMelllellHH BO3-
MOXHO ofpasopanue craluablbiX HIITEPMeaaros ammionnoro TH-
Na, 3apan KOTOpHIX paccpenorouell 110 KOJbLy.
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Jlerkocrs 3aMenbl rajaorena Aejaer rajorelTpHasHIbl yA0DIH-
MH NOJIYNIPOAYKTAMH IJId CHIITe33 PasaHullBIX THIIOB TPHA3HIIOB.
MinorooGpasue NMPOAYKTOB, IOJyUENIIHX 114 OCIOBE rajorenTpuasi-
0B, WIIOCTPUDYETCS na IpuMepe 3aMellenud xaopa B XX pas-
JIMMIIBIMH pearentaMu (cM. cxemy 3). 3aMellelldHe XJopa B MoJo-
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H CxeMa 3

JKEINHH D TPHA3HUIIOBOro KOJDLLA 1a aMHUIIO-, ANKHIAMHEINIO-, METOKCH-
FPYNNG MTPOUCXONHNT IPH NeHCTBHH | MOJig pearenTta; npH AeHdcTBud
2 MOJICH pearellTOB (AJi aMHUNOB) 3aMmelrende HaeT MO HOJIOXKENH-
M 3 H 5, a nonoxenue 6 Konbua ne sarparupaerca. Ilpu aedicTeun
u30bITKa aMulla NPOHUCXOLHUT 3aMelnelHe BceX aroOMOB XJopa na
amunorpyniubl. ITpH nedCTBHH Merunara narpHad 1na 5-aMuno-3,6-
puxqop-1,2,4-tpuasun 3ameurenye Hietr B N0JA0Kende 3 wam 6 B
38BUCHMOCTH OT YCJIOBHH peaknuH: B NOJOXKeNHe 3 OpHeNTHPYeTCs
METOKCHIPyIllla B CJydae NPOBeRENUS pPeaKnHHu B Meralnoje B IlpPH-
cyrereu HCI, a B noaoxenue 6 — B MerarnoJie B NPUCYTCTBHH Me-
THAATA Narpus. 3aMelna XJ0pa na a’dKmJIaMHHOTPyIln HAeT B Ma-
JomoagpNnLx pacrsopurelsax (6ensose, pHITHIOBOM 3(dupe) npu
tTemiitepatypax a0 15—20° C (mau oxyakieHHH) B MPHCYTCTBHH
OCNOBaIllUs, M2liPEMeD, TPHITHAaMUIa. 3aMerna raaorena 1na Mertok-
curpynny npH nedcrsun | mMoaq peareHra NPOHCXOAHT H B 110J0XKe-
e 5 KOJhllA, @ IPU COOTIOMENINH TPUa3nn : pearent=1: 2 sbije-
Jasiior  5,6- u 5,3-nuMetroxkcuxnoptpuazunsl. [lonnoe 3amemente
NPOUCXOAUT NPH AeHAcTBHH TpPeXrpartHoro u3bbiTka pearenrta. CHn-
Te3bl OOBIUNO MPOBOASIT B METaHOJ€ B MPHCYTCTBHH MeTHJIATa Nnar-
pus npu narpepanuu. Bce amuno-, METOKCHXJIOPTPUHA3HIIBl IIPH Ka-
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TAJTHTHYECKOM TMADHPOBAHHKM OTWEMJSIOT XJ0p, NpUYeM MOKEeT OT-
HIeASThCS KaK oAdHH, Tak 1 oba atouva xnopa. [TuapupoBaHue
IPOBOAST B HHMEPTHOM pacTBopureae (OeHzode) B MPUCYTCTBUH
tpuatHaamuda Ha Pd/C {101, 112, 113). 3avelnesue xJ10pa Ha avu-
HO-, METOKCH-, MCTHJAMEPKANTOrPYIIbl BO3MOMHO U B 3,3-1HX.10P-
1,2,4-TpHasuyax, npudevM HpPH MOJBHOM COOTNIOIIEHHAH TPHA3HI/pea-
reuT MAET 3aMmclleHHe B [1OJOMKeHHe 3, 4 IPH 2-KpaTHOM H30biTKE
3aMellaloTcs ABe rpynnb xiaopa. IIpy KataauTuueckom BocCTaHOB-
JgeHun noayuator 1,2,4-tpuazux [102, 103, 112—114].

3,6-uxaop-5-merokcu-1,2,4-rpuasun  [101], Pacteop 0.46 r. (25 mwmoab)
35.6-rpixiop-1.2.4-rprasima 3 10 Ma ansTiaosero sgnpa upHANRAIT K 5 Ma
0.5 M verraarta nparpusl B MeTapo.de NP TepeMElHRayiln 0 OXJAWICHINT B0,
OcT4aBagioT CTOSTL NPl KGMUATHOR TeMmuepaType ya 10 wisli. i3nnapwra:or pacr-
popiteaL (remneparypa Boaswofi 6apd 20° C) 1 ocTaToX cynlaT Opit KOMIATHOR
temnepatype (0.3 MM, pT. c1.) B revennce 30 MuH. CyXoil OCTATCK PACTBOPHIOT
g 100 Ma AhstaioBcro sEpPa, BHOABHLTH 0caloK OT(UIBTPOBBBAIOT, PpanTpart
BHINAPNBAIOT I CVIIAT MACAQ OPH KOMHaTllolt temucparype (0.3 My pr. cr.).
QuueTKy NpCH33018T NCPEeRPICTAARH3ANNCH H3 meTpodaciiHoro 3gupa. Buxox npo-
aykra ¢ 1. na 62—63°C cocrasiger 0.304 r (68%). Mpoavkr ucerabinicn H
pasaaracrcess B TCUSNHC OCKOJBKHX Jlteil,

5-Amu10-3,6-1uxao0p-1,2 4-tpuasun [101]. Pacrsop 184 r (0.01 wmoan) 3,5,6-
puxaop-1.2.4-Tpuastma » 50 wma  Anstuacncro admpa LeboinliliiMi mOPUHIMU
100aRdsI0T TpH AepeMenmRallny 11 oxcamiendd JanloM k 50 Ma 6,95 M pactso-
pa amMmiaka n smerawode. Tlocae nenapenns pacraopa, oCTATOK 05palaThiBaloT
20 M BoISL (pNIBTPYIOT, TTPOMBIBAIOT JCISHO{T BOI0K U Cywar B BaKyvMme HAIL
KolLUCHTpHpOBAHHOH cepioli kucaoTol, OuneTKy 1po3neist nepekpicraninzaunei
n3 stitdaunctara. Ilpi GUCTPOM NAFpeBERHI NPOLYKT MUARHTCH C Pa3]oMAciileM
npu 203—205° C. Buxaa npoiykra ¢ 1. pazé. 190—300° C (Meaacunoc narpena-
uie) cocrasaser 1,55 r (94%).

5-Mecroken-1,2,4-tpnaang [112]. L& ¢ (10 Mmoas)  3,6-2110p-D-ueToKcH-
1.2.4-tprasuua b 30 Ma aGeomoToro Genzoaa ruapupyioT B apucyTersin 3.30 M
(24 MMoab) aGeomoTioro tpistiadamima w100 v PA/C (10%) mpu 20°C 1o
noracennst 448 wma  mogzopoaa. Guiastpywr 1 cybaumupywor npn J0°C w
0.2 mm. p1. c1. Brixoa nmpoaykra ¢ 1. it 44° C cocrananer 1,07 t (97%).

5-Idumeruaamuno-1,2,4-rpuaaun [112}. 0963 r (3,0 wmmoan) 3.6-Auxaop-5-
auveThsasiHo-1 2 4-tprasira B 50 Ma abcoawoThoro 6en3ona THAPHPYIOT B IpH-
cyreTRUE 2.5 wma (18 wMoab) vpHatmaamuua na 400 wr PA/C (10%) B Teucuue
45 wmun, Guavrpylor, HMabbitok pacrBoputeas  yiadanior, OuHCTKy [POH3BOIST
mepekpHuerTadanzayiell 13 nerpoachinoro 3adupa (50—75° C). Bhxox mnpoaykra
¢ 1. va 107,5° C cocrasasier 0,53 1 (81%).

B vonoraaorerfipou3ronusx 1,2,4-tpuasnHa raaoreH takme Jer-
KOTIGABHMEI W 3avelllaeTcss aMHHO-, [HAPAa3uHO-, METOXCH-, MeTHJ-
MEpKanTo- U APYraMH (YyHKUMOHAJBHEHMU rpymnavu. 3-Xaop-5-R!-
6-R2-1,2,4-rpuasun (XXIX) BcTynmaer B peakUHio HYKJIe0(HABHO-
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ro 3aMelleHHs CO CHHPTOM, aMMHAKOM, THAPasuHoM. Peakuuu
NpOBOAAT TPH HarpeBailid B pasjHuybblx pacrBopHrenax [37,
115-- 117].

Maruufioprannueckuce COCAHIIGHHUST NMO3BOJARIOT BBOAHTh (EHNIb-
HBIG 3aMECTHTENIH B KOablo. Tak, IpH JeHCTBEH IN-TOJHJIMarHHf-
6poMuaa TPOUCXOANT 3aMEHfelHe Xj0pa Ha M-ToJuJ. AJKUIMAardui-
OpoMHAbl  JeficTBYOT  HHaue: BHadajlde  HJACT TIpHCOedHHeHHe
aIKHIMarHufibpoMuaa no ABOHHOH CcBA3M KoJblla (B NOJOKEHHe
4, 5). Ilonmyuennblil agaAyKT THAPO.IU3YETCS € OTUleIIEHHEM XJopa,
TpH 3ToM  BbLAcasior  4,5-auruapo-5-R-5-R’'-6-R?-1,2,4-tpuasuu-
3(2H)-on [118]:
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R=Atk; Ar=n-Me-CgH,; R', R%=Ph, Ar.

5-3TOKCH-2(2-unanoatua)-1,2,4-tpuasun-3,5(4H)-anon  [130], Cwmech .5_96 r
{0,02 wMoun) 6-6poM-2(2-unanodtua)-1,2,4-rpuasun-3,5 (4H)-nuona 1 138 r
(0,06 r-at) narpug B 100 Ma 3TUAOBOro Cnupra KHOATST 4 u. Oxaaxjaior, moM-
kucastor HCE (1:1) 70 pH 7 w BhinapusawoT mnol BakyymoM Jocyxa. Ocallox
pacTpopalOT B 5 MJa BoAw, noikucasior HCl no pH 4 4 duanTpyroT ropausM ¢

UKTHBHPOBAHHKM yriaeM, OtHCTRY TpOH3BOIAT mMepekpHOTaldansaried W3 BOAH
(10 m1). Bexon npoiykra ¢ 1 na. 143—145° C cocramnsier 3,05 T.

[Ipuunnbl pasiHUNOTO XOAa PeAaKUH{ TaJOreHTpHasHna C Mar-
nujiopraiueckKUMH COCAHHEHHSIMH, OTJIHYAIOWHMHCSA TIPUPOIOH pa-
ANKaJ4, ne BTOAHe sicHbl. BzanMoaeiicTBHe 110 THIY peakuHu Biop-
1a, BBHAY MEubLIEH yCTOMUHBOCTH aIKHABHLX HOH-D2IHKaJOB IO
CpPaBHEHHIO C apHJbHBIMH, OKA3bBACTCS [ICTIPHEMANMbBIM 15 AJTKHI-
MAaruuiib poMHAOB.

Has 3-ragored-5-R-1.2,4-Tpra3niioB  OnlJI0  H3y4YeHO AMHHHPO-
BaHHe aMHAOM Kaaus B XHAKOM amMuake [56, 84]. B zamucumoctH
OT OpupOAbl I'ajorena aMUHUPORAHHE MIET C NOJyyeHHeM pasauu-
HBIX TIpoaykToB. Bosaee Toro, MexaHusM mpouecca CyIeCTBeHHO pas-
auuen. Jlas 3-propTpHasHion NpPOTCKACT 0OBIuHOE HYKJeo(HIbHOE
3aMelleHHe ¢ noJayuepueM 3-avuHO-5-R-1.2,4-Tpmasuua. B unbix
cayuasix ofpasyercd cJ0AHAA CMeCh TPOAYKTOB aMHHHPOBaHMA,
JeraJloreHHPOBaHHS M TCpPerPyRTUPOBKH  (MeXaHu3M pasMblka-
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HuA — 3aMBIKaHua Lukaa). Hapajay ¢ npoayxT™eiy aMHHHPOBAHHSA
Bbiesed d-denun-1,2,4-tpuasnl, a takiKe NPOAYKTH TEPErpynnH-
POBKH: 3,0-andenna-1,2 4-rpuasun,  2,4-audenna-1,3,5-tpuasun,
6-amnuo-2,4-gudenna-1,3,5-rpuasny, 3-rasoreu-d-penuni-1,2,4-tpu-
a30s1 M HEUHK/AHUECKHe TPOAYKThl, MexaHuaM peakuuu JOKasaH
MeTOJ0M H30TONHBX MeTok ('°N). B cayuae ¢dropa, obaanao-
HIero BHICOKOI 3JeKTPOOTPHUATENBHOCTBIO, HA aTOMe YTIJI€pOAa B
noJsioKeHunu 3 KoJbla CO3AAeTCA UACTHYHBI MOJOMHTENbHBA 3apsiy
H ataka Hykjgeoduaa (NHp~) npomcxoaurt no Cg c obpa3oBaHueM
0-KOMILJEKCa C OTPHILATeJbHBIM 3aPAJOM, YACTHYHO paCCpPesoTOue-
HBIM 110 KoJbily. Kovnaeke crabuausupyerca 3a cYer OTLIeMIeHHA
F- ¢ obfpasopauuem 3-amuuo-5-R-1,2,4-rpuasuna. Beuny wmeusiveil
anextpootpuuareasiocty Cl, Br, J makcuMaapubiii 1010KHTeIbHAIN
3apsia B MOJeKyJe HaxXoldutcd HA mATOM aroMme yraepona. Araka
aMHI-HOHA IIPOMCXOAHT B I110J0XKEHHH D KOJhlla ¢ oOpasoBaHHeEM
0-KOMILIEKCA ¢ OTpHIlaTeshHbiM 3apsaoM. 6-Kowmieke HecrabuieH
H TpeTcpneBacT pacileICHHe KOJblia C 06pa3oBAHHEM HELMKIHYEC-
Koro nHrepMennara. KoHewHsl#i npoaykr obpasyercd B pe3yJjbrare
LUKJAM3AIHH HHTEPMEAHMATa, CONPOBOXKAAlomieficd TneperpymninpoB-
KOH, YTO A0KA3aHO METOAO0M H30TONHBIX METOK.
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X=Ce, Br, 3; N*=".

BcaeacTene BBICOKOH HYyKJNeO(pH/JIBHOCTH aMHA-HOHA pPCAKLHA
MaiocencKTuBHa, Hecvorpa Ha MCHBUWHI TOJ0XHTEABHBINA 3apfi
yraepoga B NOJNOKEHHH 6 KOAbLA, aTaka aMHI-HOHA DPOHCXOANT H
no C,. O6pasoBpaBlUMHCS ¢-KOMTIIEKC AMMOHHAHOTO THNA HecTalH-
JIeH M NePEeXOANT B HCUMKIHMYECKHH HHTepMeZMaT, KOTOPHI cralH-
JU3yeTcs 3a cHeT NPHCOCAMHEHHA NPOTOHA C OTIIEIeHHeM HMHHO-
MeTHJcHA B oOpa3oBaHueM 3-TajgoneH-d-teHuna-1,2,4-rpuasona:
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XJ0p B TMOJIOXKEHHH D KOJabla 6ojee MNOABHMKEH MO OTHOLUEHHIO
K XJOpY B II0JOXEHHH 3 KOJbLA B MOHOXJOPTPHASHHAX H TO3TOMY
JIEI'KO 3aMellaeTcs aMMHaKoM, adkuiaMuHavu. Peakuwu npoBoadt
B CNMPTOBHX pPacTBOPAX MOj AABJICHHEM NPH IOBHILICHHBIX TeMTe-
parypax. [uapoxcunaMHHOrpynna rakxie 3amemact xaop [96—110,
119, 120]. B cayuae peficTBHA TMAPa3HHA 1IPOUCXOAHNT ONHOBpEMEH-
HOe 3aMellleHHe XJA0Pa B ABYX MOJeKyJaaX TpHasHHa c 00pasoBaHH-
€M COOTBCTCTBYIONMICTO CHMMETPHYHO 3aMCIIEnHOro ruapasuna (121].

[Inpoko mcNoOAB3YIOT 3aMCHICHHE rajJoreHa B IEJNOYHOH cpejie
(uamze Bcero GpoMa) B noAoxkeHud 6 Koablla HA THAPA3HH-, AMHHO-,
anxuaaMuHorpynnel. OObHYHO peaKUHH BeLyT Tpu TOBbIIEHHBIX
TeMneparypax B NOJAAPHHX pactBopHreasx [76, 122—125]. DBoace
noapoOHo 3aMencHue TaJoreHa Ha aMMuak, ruipasHH H aJKulamu-
HH onucaHo B pasa. 3. Has moayuenus cocaubeunii XXVHI ne-
NOJB3YIOT 3aMenieHue TaJnreHa Ha HHTPHIbHYIO Tpyumy c nocie-
aylomwuM rugposusoum (106]. Ilpu aauresbHOM KHTSIYEHHH THOMOYE-
e ¢ XVII B coupre ¢ nocIeaylomuM HI@JOUHBIM THAPOJIHU30OM
ofpasoBaBliciicA COMM HM30THYpPOHM#A Belaensior 6-uepkanro-1,2,4-
rpuasuu-3(2H),5(4H)-anon (XXVH). O6pazosanue npoMexKyToy-
HOH COAM M30THYpOHHUA A0KA3aHO NpPOBENEHHEM PeakuHH ¢ THOMOoUe-
BMHOM, veueHHoR *55[124—129}:
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MeTuaMepKanToOTpynny B NM0jgoXeHHH 6 Ko/bllda MOXKHO BBECTH H
JHeficTBMEM THOMETHJIAaTad HATPHA B MCTAHONC HA COOTBETCTRYIOMIHH
3aMelleHHbIN 6-xm0pTpHasuH {122].

I'ajsoreH B noaoXeHHH 5 KO/ibla MOXeET 3aMellaTbcAd HA anKwib-
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HBlE€ TPYMNNel MPY AefcTBUKH  Ha d-xa0p-3-R-6-R-1,2,4-tpuaznn atua-
naeHTpudenuapochopada ¢ NOCICAYOUWNM LEJIOUHBM [HAPOIH3OM
ac-rpHasnduadochopana, a TaKKE TPU  ACHCTBHH JHMETH.IOKCO-
cyapdounii-metnanaa 8 TI'® c nocsaeaywomeil peaxtusalieid upo-
MEKYTOYHOrO Npoaykra ua luxeae Peines [38]. Mouosamenienuse
dILCTH/IENBl 3aMEeLLaT X/J0p B MPHCYTCTBHH TPHITHIaMuHa ¢ obpa-
30BaHHEM 3aMCHICHHBIX O-aAKuHMA-1,2,4-TpuazuHoB.  3aMellCHHUC
H0ja MOHO32MCLICHHBIM alcTH/eHa BeayT B npucyrcreud Cult [49].
3aMeleHne XJA0pa Ha aUMJAbHBIH OCTATOK TPOBOAAT COBMECTHHIM
AcHcTBUeM OeH3agabgeruga v Hoaunma 1,3-AMMCTHAOEHINMHUAA30MHS
B TT'® B npucyrcrsun ocuopauus. O6pasyercs d-6eusona-3-R'-6-R2-
1,2,4-tpuasun [63]:
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Boaplioii  NOARMKHOCTBI) 06J448eT  XJO0DP, HaXONSUH{CH B
Q-M0JA0MKEHUH N0 OTHOUICHHIO K TPHAZHHOBOMY slOpy, HaNpHMep, B
JMXJOpP-, TPUXAODPMETHaABIBIX I'pynnaX. [ToagnxHa 0 caMa TpHXI0p-
vetnapHas rpynna. Tax, rpu aefictaun rtpupennadochura Ha 3-
(Tpuxaopmerna)-5,6- ndenna-1,2,4-rpuasun (XIV) n 6ensodac se-
aeqasor  a-(5,6-1udenna-1,2,4-tpiasul-3-ua) metnacutpudenitigpoc-
popan, PeakuHic MOMKHO MPOBOAMTH TPH KOMHATHOH TCMnepartype
MM KUMSYelHy B 3ABHCHMOCTH OT COOTHOWICHHS TPHA3HH @ TpHpE-
ruadochun.  MakcHMaabHblii  BBIXOL AOCTHTAOT TpH GOJIbLIOM
U30BITKE TpupeHuaochuna (rpuasun : TpudeHHIPOCHUH =
=1:4,5) [67].

Bricoxas 3JCKTPOOTPHIIATEIBHOCTE  T&10T¢Ha O00yCa0BJINBACT
NOHHKENHYI0 MEKTPOHNYIO TMIOTHOCTh HA aTOMe yIMepoad B I0J0-
KEHUH 3 KOJblld, HENOCPEICTBCHHO CRA3AINOINO C TPUX.IODMETH/b-
HO# rpynmnoi. Tem caMuiv o6Jeryacrcs  araka HyKIcOQIAbHBIX
ArCHTOB. XapaKTep TMpoLecca 3aBHCUT OT OCHOBHOCTH HYKICO(DHAb-
uoro arenta. Caadhe OCHOBAHMS (rMAPAa3WH, aMHNbI) H OCHOBaHMI
cpemieil cuan (BOAHas meJoub, sthaat natpus B JAM®A) npu-
COEUHSIOTCST K KOJblY C OTLIENIeHHeM TPHXI0ODPMETHABHOH T'PyNTb
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H 06[12130_BHHHEM COOTBCTCTBYIONIMX  3-OKCH (aMHHO-, THAPA3HHO-,
3TOKCH)-0,6-audenna-1,2,4-tpuasunor. C yyetoM Jerkocty noJyde-
Hua X1V, ykazauubie peakuiu NpeACTABISIIOT HOBBIf VAOOHBIN Me-
TOA TIOMTYyYeHHS DA3ANUYHBIX 3-3aMCIIEHUBIX TPUA3HHOB [58]:
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B cayuae geiftcreua na coegunenne XIV cuapubix ocHOBauHuil (Me-
TWIAT HATpPUsl B METAHO/€, ITWIAT HATPUs B 3TaHOIe) OTiienieHHe
TPHXI0PMETHIBHON TPYNIBl OT MPOMEAYTOYHOTD AHHOHA HEBHIOA-
HO, B CBSI3H CO CTA0OMAM3AUHEH aHHOHA 3a CURT HHAYKTHUBHOIO 3d-
(exra, cozgaracMoro TpHUXJIOPMETHABHOH rpyrnoi. IIpomexyTtou-
HBI{ aHHON CTAOMAM3MPYETCS NyTeM Da3MbLKAHHA LHKIA C ofpaso-
BAHUEM AM3aMeleHHbiX cTU.Ib6eH0B [58):
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R=Me Et ; X=H,CE Me.

Tasgoreit 3 noao:keHuu 6 TPpHA3MHOBOTO KOJbua HE BAHSAET HA
3aMeleHic BOAOPOAA NPH aTOMAX asnTa B Ko.blie. AJKIVIHpORaHHE
6-raaoren-1,2,4-tpuasun-3(2H),5(4H ) -anoHoB  Beayt OOHYHBIMH
AJKHAUPYIONMIH MU aT€HTAMH: AMMETHJ CYAbPATOM, aKPHAOHUTPHIOM,
XJA0pHCThIM GEH3WIOM, B 3aBucHMOCTH OT AAKHAUDYIOUETO areHta



M yCJAOBHI TPOBEJEHHA PEaKUMH MONKeT NPOXOAHThL 2aMelleHue NO
OJHOMY 4TOMy a30Ta WIH no asyM. Hanpumep, npu nefictBuu AH-
MeTHACY/b(paTa B welouHol cpele Ha coenuHenne XVIIT npoucxo-
AMT AJIKHIMPOBAHHE MO BTOPOMY H UETREpPTOMY aToMaM azoTa ¢
ob6pasopanueM  24-numerTni-6-6pom-1,2,4-tprasun-3,5-auona. Ak-
pUJICHHTPWII B BOAHOM cpene B MPHCYTCTBHM TpH3TH/aMHHA aJIKH-
gupyer coenunedne XVIIl no eropoMy atoMmy asora Kkoablla, a B
NHPHAHHE — 110 BTOPOMY W YeTBEPTOMY aroMam ¢ obpazoBanuem
2,4-6uc(2-unanstua)-6-6pom-1,2,4-tpuazmi-3,5-Anona,  XaopucThiil
6el3HI B MEJ0YHON cpede (¢OOTHOLIeHHe peareHToB 1 : 1) samema-
€T BOAOPOA B HOJIO0XEHHH 4 KOJbI(d, a TIPH COOTHONIEHUH peareHTOR
1:2—B noaoxennn 2 u 4 koasua [104, 130, 131]. Coeanncnusg THna
XV anuaupyrorcs aHTMApUAaMH KMCAOT B OOBYHBIX YCJIOBUSX
[109, 110]. Tlo BTopoMy aToMy a30Ta KOJblla BROAATCH HYKJIEO3MI-
nsie rpynnst [132]:
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6-bpom-2,4-6nc(2-unanoatua)-1,2,4-Tprasnn-3,5-1noH [131]. Cmecs 96 1
(0,05 mo.ab) 6-6p0:v1-l,2,4-Tpuaaﬂu-3(2H),5(4H)-nHoHa, 40 ma Bonwl, 40 ma pu-
pHAMHA H 20 MA AKPIAOHMTPHAZ KumsaTAT 20 u. PacTBOPHTeNL YIAAAIT NOX
BAKYyMOM. CyXoil 0cajioK NepeKpHCTaMIH3OBLBAKT W3 1250 Ma BOLW C aKTHBH-
E)ggaSHOm):IM yraem. Beixoa mpoaykta ¢ 1. na, 143—145° C cocrasaser 13,15 r

20 ).

Ilpu ameiicten Ha 3-GpoM-1,2,4-TpuasuH-2-0Kcuy TETPpaMEeTH/I -
FyaunIHHazHAa B XJ0podopMe WM a3MAa HATPHA B alUETOHE Bhi-
aeamor  3-a3ngo-1,2,4-tpuasuu-2-oxkeny [133].  [Ilpm  xunavenun
XVHI ¢ rexcaMernichioxcanoM npoucxoaur O-aiKHAMPOBAHHe ¢
Floé?]mennem 3,5-6uc (TpuMeTHICHIOKCH)-6-6poM-1,2,4-Tpuasznna
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['asorencoaepxamue Tpua3MHbBl HaXOAAT NPUMEHeHHe B KauecT-
B€ JIEKAPCTBEHIIBX Npenaparos v necTHukaos [6]. B nocneanee mpe-
MA B KauecTBe NpenaparoB, 061aZaloUlHX NPOTHBOBOCNAIHTE IbHbIM
neficTBHEM, TpeRaoXKeHn 3-xa0p-0-Ri-6-R?-1,2,4-tpuasurn {134—
136]. 3,6-Auxacp-5NHR-1,2,4-rpuasiHbl HalL14 NTPHMEHEHHe B Kaye-
CTBe IrepOUIMACR: NPOARNAIOT AKTHRHOCTb NPOTHR 371aKOBbIX (KypH-
HOe NpOCO, JHCOXBOCT), WHPOKOIHCTHHX (IOpTYJdaK) U OAHOJETHHX
COPHAKOB H He TOKCHYHH JAJA pUCa, COM, XJONYAaTHHKA, peaHca, Ky-
Kypy3n {137, 138].

3. AMHHO-1,2,4-TPHA3 U HDI

3.1. ®u3HUecKkHe M cNEKTPaJbHble CBOHCTBA

D1eKTponoaepHIUTIOCTL TPHASHHOBOTO fApa, KOTOpaf JecTa-
fuan3upoBala rajJorelTPHA3MHB W Ae1ajJa MX BeCbMa peakiuuoH-
HOCTIOCOGHBIMH, YBeAHYMBAeT YCTONYMBOCTb AaMHHOTPHA3HHOB. 3a
CUET CONpPAXEHHA HeNnojeleHHbIX TNap 3ICKTPOHOB 3IK30UMKJIHYEC-
KMX aTOMOB a30Ta ¢ TPHA3MHOBHIM AJPOM 31€KTPOHIIaf ILIOTIOCTh
B KO/blle YBeJHUHBAaeTcA, a HA amuiorpynne ¢pHkcHpyercd dacTHy-
HBIH TOJOXHUTEJNbHBIN 3apAa. DTH CTPYKTYpHHE OCOOEHHOCTH YBEIH-
YHBAIOT TeMHepPaTypbl N1aB/JA€HHA aMMIOTPHA3MHOB M yMEHbIUAIOT
HX OCHOBHOCTb, IIO CPaBHEHHIO C aMHIlaMH apoMaTHYyecKkoro paia.

HsBecTHB MOHO-, NOJHAMHHOTPHA3HHB], MOHO-, JHIHIpa3HHO-
TpPHa3MHbI, a TAKXKe CMeIlaHHbe aMHHO-, FHJpa3sHHOTPHAIHHBL. AMH-
Ho(ruapasuuo)-1,2,4-tpHa3udsl 00:1a1a10T OCHOBIIBIMU CBOHCTBaMH.
OcnopHbie CBOACTRA aMMHOTPHA3HHOB BhIPAXeHb! CHIABHEE, H NO3ITO-
MY OHH 4acTO cyllecTBYIOT B BHAe cojscH. Hanpumep, ana 3-amuHO-
1,2,4-tpnasnna (XXXI1) n3BecTHbl TPH coeAMHeHHA: 3-amuHo-1,2.4-
tpuasun; HCI-3-amuuo-1,2,4-tpuasun;  2HCI-3-amuno-1,2,4-tpu-
asuil, KOTopble OTJMYAIOTCA TeMleparypaMu InaasiacHud. B wenoy-
HOH cpeie COJH paspyllaloTcA ¥ BHICIAIOTCI CBOOOAHbIE aMWHBL
p K, 3-amuuo-1,2,4-rpnasun-5(2H)-ona pasio 1,55; 3-aMmuno-6-ve-
tii-1,2,4-rpuazun-5(2H)-ona — 2,19 [140]; 6-aMuuo-3-s10KCH-1,2,4-
TpHasui-6-xapbamuaa — 2,08+0,01 [139]. Auvuno(ruapasnuo)-1,2,4-
TPHA3UHBl NPEACTABIIIOT COOO0H TBEPAblE KPUCTAAIHYECKHE RELecT-
Ba C JOBO.IbHO BBICOKHMH TeMIepaTypaMy IJarJeHHA.

MeTooM peHTreiloCTPYKTYPHOTO aHAMH3a ONpeic/elbl AJIMHBL
CBfA3efl B HEKOTOPHIX aMHHOTpHA3uHax. B xauccTtrc npumepa npu-
BejeHB auarpamMbr: 3-amuHo-1,2,4-tpuasun-5(4H)-oua (XXVHa);
3-amunio-1,2,4-tpuasun-5(2H)-ona (XXV116); 5-amuuo-1,2,4-tpu-
azun-3(4H)-ona (XXX11); 3,5-aumerusamuto-6-peuna-1,2,4-1pu-
asun-1-umapa (XXXHI) [140, 141]:
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Jliaa coenmuennit XXVIHa, XXVII6, XXXII onpeneaens 3naueHus
7-31eKTPOHHOH MJIOTHOCTM Ha aTOMax a30Ta M YIJepoAa KOJbl:
(tatn. 7).

Tabauya 7

T-3IeKTPOHHAS TJIOTHOCTb AMHHOTPHA3KHOB [140]

Anauenne 7-3.1eK FPOHIIE nICTHOCTH
Coecatricune T
Ny Na o NG| ¢
XXVIla 1,055 | 1,340 | 0,786 | 1,659 | 0,798 | 1,104
XXVII6 1,OK3 | 1,592 | 0,787 | 1,135 | 0,812 | 1,082
XXXII 1,005 | 1,33t | 0,795 | 1,651 | 0,798 ! 1,148

Hag  (2-p-D-pubodypanusma)-5-amuno-1,2,4-rpuasun-3-ona- (6-
asaudtuani) (XXX1V) Meroaom peHTreHOCTpYKTypHOTO AaHadu3a
olipefe ICHbl NUIMHHEE CBA3eil (A) MexAy aToMaMH TpUA3HIIOBOTO
KoJsblla: N(I)_N(Q) 1,356, N(g)—C(s) 1,389; C(g)—N(4) 1,357‘, N(4)—C(5)
],323, C(5)—C(6) 1,454, C(ﬁ)—N(;) 1,289, C(s)——O 1,246, C(5)—N
1,328, a taxke yrawt (rpan): NpNgCas 123,0;  NeCaNuy 119
C(g)N(4)C(5) 118,5; N(4)C(5)C(5) 120,7‘, C(Q)C(B)N(;) 120; C(s)N(;)N(z)
117,6 [142].

Moioamuuo (ruapasuio) -1,2,4-Tpuasuisl  CyuleCTBYIOT B ABYX
TayTOMCPHHX Gopvax — aMuHHOR M uMuH:O{. [Ipeobaamaioniasn
TaytoMcpHad (opmMa TpHasHHa OMNpCACTIAESTCA TOJOMKCHHEM aMHHO-
Tpynnel B KOJblle, a Tak:Ke NPUPOOIl aApyrux 3avectureded. [dad
3-aMHHo (ruApasuno)-3-R-6-R-1,2,4-rpuazuna B cjiyuae 3avectHre-
A B NOJOKEHMH O KOJbla OKCO-, THOKCOTPyMMe mpeobaanaer
nMunnas  dopma (XXVIIB), a B cayuae ajiKuiabHOro 3aMectHTe-
A8 avunuag dopma (XXVIIa, 6) [143]:
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Hmuuuas ¢opma npeobiagaer U B cjyuae d-aMuno-6-R-1,2,4-tpu-
asun-3-ona(tuoHa). OcobeHHO ApKO BHpa)KeHa UMHHHAA (opMma
COCAMHEHHUA, eCaH B TIOJ0XKeHHU 4 TPHA3HHOBOTO KOJiblla HMeercd
3aMecTuTeab [144]:
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6-Aumuno-3-R'-5-R?-1,2,4-Tpuasuub npeuUMyllieCTBCHHO HaXOAITCA
B aMuUHHOA dopMe, 4TO MO1TBEpKAAETCHA MAKCHMyMaMH MNOT.IOILe-
iIHA B 37GKTPOiHBIX crekTpax noraowennusa. Hanpumep, 6-amuto-
3.5-auderina-1.2,4-TpHasul HMeeT MAKCHMyMbl HOLJIOINEHHA  NpH
236 (4,25), 275 (4,55), 353 (3,92) HM, vyTO OAHO3HA4YHO TIOA-
TBEpXKIAaeT HaXOKACHIle 3TOrO CoeilMieciiss B avuuiicd  dopme
[145]. Coennnenne XXXII naxomgurcs B ¢opMe HoHa, ¢ pacnpeie-
JIei{HCM OTPHUATEABIOTO 3apfAja B KO.bLie H COCPeAoTOUEeHHeM mo-
JIOXKHUTEIBIOr0 3apdA1a 1na atoMe asota koJbua [141]:
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Merorom TTMP cnekrpockonuu H3ydena rtayroMmepus 3-¢gop-
MUATHIpa3nHo-5-R1-6-R?-1,2,4-Tpuasunos u liposejen Teoperutiec-
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KHH pacuer o6llefl 3HePrHIl BOSMOXHBIX TAyTOMEPHLIX CTPYKTYD.
[Toxasawo, ¥ro AONMOAHHTeIbHAsA CTAaOHJM3AlUNA BO3MOXKHA 3a CHUET
BOJOPOHOM CBA3N MEXAY KHCJOPOAOM (OPMHIABHOH rpynnsl H
aTOMOM BOJAOpCJA. TIpIT YETBEPTOM aTOME a3oTa koJbla |146].
Hayyenue cnexTpasbHBIX XapaKTCPHCTHK — 3-aMuHO-3-RI-6-R?-
1,2,4-tpuasuuoB nokasupaer, yto B MK-cmektpax coemuueunit ua-
0JII012I0T XapAKTEPUCTHICCKUE TIOJNOCH  MOTJOUEHHA  aMHHHBIX
rpynn p olaacru 3500—3200 cm—! (BajeutHbie KoJebaHud) H
1670—1630 cM—! (aedopmaunoHHste KomebGauusn). B xauecrse mpH-
Meépa MOXHO MPHBCCTM XapaKTepHCTHUECKHE MOJIOCHI NOIVIOLLEHHA
3-aMuH0-5-¢enni-1,2,4-rpuasnua (Bazeantosoe Macao): 3265, 3085,
1654, 1584, 1531, 1310, 1288, 1214, 1163, 1129, 1073, 1048, 1025,
1015, 916, 862, 849, 770, 747, 696 cm~!, 1 3-amuu0-6-gennn-1,2,1-
Tpl1a3uHa (Base/nHoBOe MacJo): 3316, 3139, 1663, 1625, 1574, 1512,
1310, 1270, 1178, 1122, 1078, 1050, 1033, 953, 867, 807, 762, 756 u
691 cm~!. K BaJeHTHHIM xoJ/ieGaHusM AMITHOTPYNILI OTHOCAT 3265
u 3085 cm~!, 3316 u 3139 cmM~!, a x AedopManuouHnv — 1654 u
1662 cm~!' coorsercrBenio [159], B 5-aMuHOTpHAa3MHAX BaJCHTHEIE
KoseGauua aMHHOTPYON CABMHYTHI B G.JMKHIOW 06sacTh  3534—
3520 cm ! m 3416—3405 cm~!, a aepopMAaLHOHHEBIC — B 1aLHION 06-
aactb — 1616—1606 cm~' no cpapHeHuio ¢ 3-aMIIOTpHA3HHAMM,
He ofnapyxeHo mojoc Nor/ioueHUA HMHUHOTPYNnu B 5-aMHHO-3,6-
ARAJKWI(apu.a)-1,2,4-rpuasnuax, 4YTO NOATYEPKMBACT ApOMATHUCC-
Kuit Xapaxtep TpuasunoBoro xoubua [147]. B MK-cnekrpax 6-amu-
HO-3-R!-5-R*-1,2,4-TpuasnHOB BajeHTHbIC KOJdeGauHa aMHHOTPYTIIHI
pacmousioxensl B obaactu 3470—3310 cv—!, a aedopmaumouubie —
1620—1625 em~'. Tummunmit MK-cnextp aMHHOTpHa3sHMBa npuBesen
Ha puc. 2. XapaKTepHCTHYCCKHE TOAOCH [OTJCUEHNSA THAPA3HHOBOM
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Puc. 2, YIK-cnektp (KBr) 3-amnno-6-arua-1,2.4-rprasnu-5(21)-ona [143]

TPYNTILI HAXOAATCA B TeX Ke 00.1acTAX, uTo W aMMHHOH rpynmbl
Tax, HanpuMmep, 3-rMpasuHo-5-R!-6-R2%-1,2,4-tpuasuun umeor xa.
PAKTepHCTHIECKHE TOA0CH NoTdouleHHus: 3345—3328 cM! (vgs nu)
3238—3266 cM—! (v, 1), 1530—1410 cm! (6xE), BaJEHTHHIE KO-
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aebaunsa csg3m C—N — 1312—1240 cm~!, a xapakrepHCTIIYeCKOe
KoseBaune Koabua — 980—947 cm—! u 820—805 cm—! [148]; 5-run-
pa3nno-6-amuuo-1,2,4-rpuasun-3(2H)-on:  3400—3300 cm~! (vxH)
n 1630 cm—! (8nuz) [149]. ComexrpasbHble XapaKTCPHUCTIKH HEKOTO-
pLIX aMHHO (TMADa3MHO) TPHA3WHOB TNpHBejeHR! B Talbl. 8.

Tabaruya 8
XapakrepHCTHYECKHE MOJOCH MOTJIOWIEHHa aMIHO(THapa3uno)-1,2,4-TpHasntos
Coe.1Hueline HK-cnextp KBr, em~! Ceuinka

5-AMEHO-3,6-2uMeTHA-1,2,4- 3531,3415 (vxn:), 1616 (Oun,) [147]
TPHAIHH
5-AmuHo-6-MeThaA-3-penun-1,2,4- | 3334,3416 (vuu.), 1613 (Oxn.) {147]
TPHA3HH
5-AmuHO-3,6-1udenna-1,2,4- 3521,3406 (vxuz), 1606 (Onm, ) {147]
Tpnasdil
5-AmuHo-6-pemia-3-metua-1,2,4- | 3520,3105(vxus ), 1606 (6nirz) [147]
TpAA3N
3-I'uapasuito-1,2,4-Tpuasun- 3330,3250v (nu), 1530 (8xn) [148]
5(2I)-on
3-Tuapasuno-3,6-nudpennn-12,4- | 33423266 (vyn), 1535,1443 (Oyn) [148]
TpHA3HH
3-Tuapa3uno-6-merun-1,2 4- 3328,3238 (vu), 1540(6xn) [148]
Tpuasui-5(2H) -on )
3-I'napasuio-5,6-1umetHa-1,2,4- | 3260 (vyu), 1540(6nn) [148]
TPHAa3H
3-AmnAno-5,6-6ue (MepKanro)- 3375(vauz), 1650(8wn,) [158]
1,2 4-Tpuasni
3,5-Jduamuno-3-meruaruc-1,2,4- 3420(vxn, ), 1622,1330(8xn2) f158]
TPUAIHH
3-AmuHo-5,6-6m¢ (MeTnaMepxan- | 3400,3200,2915 (vwu.), 1655 [158]
10)-1,2,4-Tpuasun (Byuz)
3-AmnHo-5-enna-1,2,4-rpuasnn | 3265 3085 (vxn,), 1654 (6yxy) [159]
3-Amuito-6-penna-1,2,4-tprasun | 3316,3139 (vaiz,), 1662 (Sxn,) [159]

MakcuMyMbl TIOLIOWEHHS B 3/]eKTPOHHLIX CIeKTpax aMiHo-
TPHA3HHOB 3aBHCYT OT IIC/OKEHHA aMHHOIPYINE B TPHA3HHOBOM
KoJbLe, a TaKxke HaJuuns 3amecturened u pH cpenp. [das 3-amu-
HO-5-R!-6-R%-1,2,4-Tpasnnos MaxCHMyMH TOTJOIIEHHA .JekaT B
obnacrax 272—266 n 343—333 um, a 5-amuuo-3-R!'-6-R2-1,2 4-
TpHasHHOB — 280-—210 nM (radn. 9). OcoGeHHOCTH 3JeKTPOHHBIX
CIiCKTPOB MOXHO paccMOTpeTh #a npuMepe 3-aMMHo-1,2,4-TpHa3uu-
5(2H)-ona u ero savemiennsix., DJCKTPOHHBIE CREKTPH COTCPX AT
pAn MakcuMyMoB norJjowenua npr 308—211 um (lg e 4,28—2,66).
Hsmenenne pH cpean Befler X M3MEHRHUIO TQJOMCHHA H HHTEH-
CHBHOCTH MaxKCHMYMOB mnorJiowleHHda. OLHaKO 3TO He MoXKeT $B-
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JATLCA OCHOBAHHEM A8 OTHeCCHMA MAaKCHMYMOB TIOIVIOIICHHS X
A—a®-3JCKTPOHHBIM  TIepexoaaM, BBHIY BBCOKMX 3HAu€HHH 3K-
CTHILHI, HCXApaKTEPHBIX 151 MAKCHMYMOB TOIJIONEHHS, CBA3aH-
HHIX ¢ A—n¥-3JeKTPOHHBIM TepeXogoM. Xapakrep H3MEHCHHS
CHCKTPOB CJAEAYIOILHI: ¢ yueHslledueM pH umanbodee aaHHHOBO.-
HOBOH MaKCHMyM TIOIJIOIICHHA TipeTeplleBaeT §aTOXPOMHEIN CABMUI.
B cayuyac kaaccuHueckux a—a*-3a1€KTPOHUBIX TIEPEX0A0B TPOTOHH-
poBalle TeTCPoaToMa B KHCJIOH Cpele BeleT K VYKODOueHHIo (uaH
Aazke HCUC3HOBEHHIO) cTelleHH ColpsiKeHust xpoModopa, H MaKcH-
MyM TIOL1OWEHHs, 00YCAOBACHHBIT #-—1*-Iepexo1oM ¢ yMeHblIe-

TaGauya 9

Maxcumywmsl norjiomeing aMuno(ruapasnno)-1,2,4-rpuasunos

L2

Coemrmmersire Cpeata Yb-cnextp, hpyax(1g €)M Ceuinxa
3:Amniio-1,2,4- Tpnaamuu- 9509, EtOH 248 (3,75), 293 (2,71), [140]
5(2H)-on pH 11,4 286 (3,80)
5-Amnno-1,2 4-tprasun- 1 M H,S50, 202 (3.87). 237 (3,61}, j114]
3(2H)-on pH 7 280 (3,79), 258 (3,78)
6-Amuno-1,2 4-1puasun- pH 7 342 (3,59), 301 (3,63), [149]
3(2H)-ou-3¢4H)-THon 237 {3,65), 205 (4,08)
6-AMuHo-5-rEnpasuo- pH 7 235 (3,83), 237 (3,87) [149]
1,2,4-rprasm-3(2H) -on
3,5- T anuuo-6-meTHI- 001 MTICI 5 |252 (6,10) [150]
1.2,4-rpuazun 959 E+OH .

0,01 M NaOH g| 22! (10,10), 302 (5,00)
95¢, FtOII

5-Avuio-6-merun-1,24- | pH 1 970275 (24,2) (151]
Tpuaaud-3(2H) -thon pll 11 265 (18,75}, 300 (2480)

(mim)
5-AMun0-6-meTHA-3-me- pH I 250 (35,0) [151]
THATHO-1,2 4-Tp1a3un 111 240 (11,5), 280 (4300)

misn
3-Tunpasuno-6-crupua- | 0,1 M HCI So ()4,01), 368 (4,19) [152]
1.2,4.7prasun-5(2H) -o4 0,1 M NaOll 220 (4,15), 285 (4,01)
3-AmuHuo-5-denna-1.2,4- 959% EtOIll 272 (11,2), 333 (8,1) [159]
TPHASHIL
3-Avuso-6-ennn-1,2 4- To xe 266 (27,0), 343 (4.2) [159]
TpHA3HH
6-Awmutio-3-3ToKcn-1,2,4- pH 7 241 (4,07), 394 (352) [139]

TpHA3HH-5-KapbaviHA

nueM pH, noaykeH upereprneBath FHIICOXPOMHLIHA CABHI. ¥ BeaHueHne
pH B obaacru Goablle 7 tarxkKe maer 6GaTOXPOMHBIH CIBHr Haubo-
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Jeg AJAHILIIOBOAIOBOTO MakCcAMyMa norJjomeHuss (puc. 3). DBeposr-
HO, YKazafHasd 3aBUCHVOCTh HOrJOICHHS MakcuMyMa ot pH crasana
C TAYTOMEDHBIMH TPERPALICHHAMU TPHA3HWIIOB, MCHAKMAMH pac-
NOJIOKEeHIe 1BOHINX CRYU3EH B TPHA3HHOBOM Koablle. C yveHnblic-

Mg HM
360
280}
260}
240 1 1 ')
KomuwgH  HellmpaAbHAR  AHULONW

popma

Puc. 3. CMemmente 1auliono.moBoro MakcnvyuMa 3-auino-1,2,4-tpuazun-5 (210)-
Ola H elo IipOJI3BUJ.leIXZ

I 3-amruo-1,2.4-tpuasnng-5(2H)-on; 2 3-awmmmo-2,6-gumcrnia-1,2 4-TpHasni-5 o1 3 —3-
avito-6-Metua-1,2,4-Tpuasnn-5(2Hy-ou; 4§ — 3-amruo-4-merna-1,2 4-rpunasnn-5-on 1139]

uneM pH rayTtovepHoe paBHOBecke cMellaeTcss B CTOPOHY HMHHHOK
dopMH, HMewowel Ooabliee 3HAUCHHE Amax. 9€M aMHHHAS ¢dop-
Ma TpHasuda. B LledouHo#t cpeiae ofpasyeTcs aHMOH, 32 CUET OT-
PbiBa LPOTOHA OT BTOPOTO HAH UETBEPTOrO d10MOB a30Ta KoO/bila.
O6pasoBaHic allHoila YAIUHAST CHCTEMY COTIpAMEHHA M, TeM ca-
MbiM, TIPUBOAHT K 6aTOXPOMHOMY CABUTY HaHOoJee 1AMHHOBOIHO-
BOro MakKcuMyMa noraomenus (cM. puc. 3). TIpH HeBO3MOXKHOCTH
nepexoga TpHasHHa B HMHHHYyl0 (OpMy, HanpuMep, B cayuae
3(N,N-gumernaaMuiio) -6-merna-1,2,4-rpuasun-5 (4H) -oua, JOCTH-
raercsl HanboJdee 3HauMTeAbHNBIH OATOXPOMHBIH CABHr MakcHuMvyMa
nordomenus (Ac 308 HM), no-BUAMMOMY, CBA3aHHHIA C OOJbLICH
MOJABMKHOCTBIO TPoToHA TpH Nuy B TPpHasuHOBOM xoabite [140].

B cnextpax IIMP ue Bcerxa npoH3BeZeHO OTHeCCliMe CHTHAJAOB
MPOTOHOR AMHUHHOH WM THAPA3HHOBOR rpynn. (ObLYHO CHTHAJK
MPOTOLIOB aMHHHON rpynnsl Jexar B obdactH 6—8 wm.m. (8)
(rabn. 10). Obcyxacuue cnexrpor [IMP npounsremeHo, B ocHos-
noM, mas coeandeunid tuna XXXIV, npuuem IokasaHo, ITO HYK-
JEO3UANBIH OCTATOK HaAXOAHTCA B aHTH-Kondopmanuax [154—156].
B cayuae amuHo-1,2,4-rpuasuHoB SIMP-C!® crnexrpockonus Becbma
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none3Ha Ans yCTaHOBJeHHsi crpoeHus 5(6)-3aMenieHHHIX TpHa3H-
HoB. Tax, xuMudeckHii ciBur curtaia aroma Cg B 3-avuuo-1,2,4-
TpHa3MHax Majo 3aBUCHT OT XapakTepa 3amecTHreseH B no.ioxe-

Tabauya 10
Cnextpul TIMP amino (ruppasmio)-1, 2, 4-Tpuasunos
Cocauuenie Pa%{ﬁsmig)enb Cuexrp [IMP, v. 2. Cennka
3-Tuapasuno-5-texna- DMCO-D, | 0.70 (1H), 2,38—1,73 [45]
1,2,4-1pasuH (1) {(5H), 6,1 (NHNH,)
3-Tu,pasuto-5,6-1uve- CDCI, 7,49 (3H, Me), 760 (3H, [45]
Ta-1,2.4-1puazun () Me), 7,89 u 2,78 (NHNH,)
6-AMuto-3-stoken-1,2,4- DMCO-D, |6,16 (2H, NHs), 4,33 [139]
TpHasui-5 (411)-ou (M) (2H, CH)
1,28 (3H, Me)
6-AMHHO-3-MCTIIaM IO~ DMCO-D, 8,86 (1H. NII), 6,61 [139]
1,2 4-1pnasun-5-vetua- )] {2H, NHy)
KapBavitl 2,88 (3H, Me), 2,82 (3H,
Me
6-Avuio-3-vetna-1 2,4- DMCO- D, 2,!&2) (3H, Me), 6,3 (2H, {133]
Tpuasnn-b(ZH)-on (S) NHp)
19,40 (1H, NII)
3,5-JLHavHno-6-veTHamMe)- DMCO-D, 2,45 (3H, Me), 6,07 (2H, | [158]
Kanrto-1,2 4-Tpuasun (6) NH:), 6,68 (2H, NHy)
3-Ammuiio-5,6-61c- (Merua- DMCO-D, 2,5 (3H, SMe), 2,65 (3, | [158]
MepkanTo)-1,2,4-Tpuasuu (6) SMe), 7,0 (2H, NHy)
3-Avnuo-5-denna-1,2,4- Hrokcan 3,65 (2H, NH,), 2,49 - [139]
TPHAZHI (1) 1,88 (5H, Ph), 0,87 (tH)
3-Amuiro-6-denun-1,2,4- Huokca 3,55 (2H, NH»), 2,59--- [159]
TpIazul (1) 2,04 (5H, Ph), 1,4 (1H)
3-AMitno-5,6-tudenui- Jduokcan 3,60 (2H, NHy), 267 [169]
1,2,4-Tpuasun () (10H, Ph)

HuAX 5 u 6 konbma wu cocraBaser 163,3—161,7 m. 1. (CDCl3).
B cayuae 3-amuno-5-R-1,2,4-tpuasuna XHMHuecKuil CJBHT CHUrHaja
Cs, cocrapasier 140,8—137,2 w. 1., KOTOpbIt yBeIMUHBaeTcs [0
150,2—147,1 M. n. UpH BBC/JEHUH 3aMECTHTedd B 10J0XKeHHe 6 Kolb-
La. XHMUUeCKHA CABUT yriepoda B HONOXKEHMH 5 Kojbua Add
3-amnuo-6-R-1,2,4-rpuasuna 149,8—147,8 M. 1m. u yBeJdduBaercs
IpH BBEASHUU 3aMecTHTe s B NoJoXKeHue 5 Kodabla (adkHIbHOTO,
apH.abHoro) o 159,6—154.8 M. a.,, (okcorpyunwl) no 163,4 . a.
[160].

Jns HEKOTOPHIX COERMHEHHN CEATH Macc-clHeKTpH. THnHuHbIN

b4



%

50

M+

126 139 52 185 192 +20

e ain o il IIII ”1 ull l”l. I ! -
120 140 160 180 200

]
240 m/z
Prc. 4. Macc-cnextp 3-aMub0-56-1udennd-1 2,4-tpuasuna [157]

MACC-CNeKTp aMHHOTPHa3WHa NpHBeAeH Ha pHe. 4. [dasa coegnHeHui

tuna XXXIV (6-asauutuauHue) usyuena xpomatorpadus na Oy-
Mare.

3.2. Metonn nonyyenuss aMHHOTPHA3HHOB

3-Aunno-5-R-6-R-1,2,4-tpuasuust  (XXXV) o6biuno nonyuamor
KonjaeHcaunen o-AMKapOOHMIbHBIX COEMHHEHHH C aMUHOTYAHMIH-
HoM (XXXVI). Buepsble cuntes coeaunenunii nogoGHOro THna OB
oeyntecTien B 1960 r. Kouneucanns mper B ABe cramuu: Ha uep-
BOH — P Ba3UMOJEACTBHH  o-AHKApOOHHALHOrO  coeHHeHHA
(VI) c avunoryanunuuov B KHcJofl cpefie o0pasyercs rHapasoH.
Iloayunpuiniics rMapa3oH, KakK npasuilo, He BHLIEJIAIOT M UDPOBOIAT
3aMbiKaiiie UHK/Aa B IeA0YHOH cpejie UDPH HATPEBaHUH MM KHHS-
ueHHH. [LJIsl cO3MaHHa mea0UHol cpens Henoabsylor 30%-Hywo Boj-
HYIO 1ileJ10Ub, 3THICHTIMKOL ¢ A00aBKaMi aMVHaKa, BOHHIH Kap-
GounarT naTpus:

2 R
K 0 HoN 2
N 7 g N R\ /N\ o ?
[ R N
c HQN'—C C c /
- \\ ] 4/ NN HoN N
1 D NH» k' 0 HoN NHs
YT XXXVT

R',R? = H, ARk Ph,AT.
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ITpu konaencauuy MOHO3aMEICNHOTO MJHOKCAISI ¢ COCMHACHHEM
XXXVI BBHIJIC/ASIOT JBa H3oMepa: 3-aunno-5R-1,2,4-rpuasnn
(XXXVI) u 3-amuno-6-R-1,2,4-tpuasw (XXXVIHI) uau ux cMecs.
CMech H30MEPOB MOJAYYAlOT IIPH HArPCBAHHMH B CHHPTOROW ILEA0YH
(NaOH), a npwu npoegenus cuutesa B GOJIRLIOM H3AbITKE BOIHOIM
N1eJ01H 1PU WHTeHCHBHOM narpesaunu noayyaior XXXVIL, [dasa go-
penenus coeauHeHus XXXVIHI takxe ucnonawb3yiotr u3GBITOK HIe-
J0YM, HO peakiMio MpOBONIT B CMHPTOBOL cpele, ranokcadc. [Ipu-
yeM, coenunende XXXVIHI cymecrtByer B 1Byx TayromMepiibix dop-
max: avuuHofl (XXXVIIFa) u uvuunoit (XXXVIHG). das noay-
veua  2,4-auzaMcnienHsix-XXXV  Henoab3yioT  N-3aMelleHHble
aMHUHOTYaHHAUHBL. 3-AMHHO-5-R-1,2,4-TpHA3HHBl MOMKHO MOAVYATH H
MpH KOHIeHcallny Fuapara PeHHAraMoKcans ¢ HogUCTOBOAOPOIHBIM
AMHHOIYaHHIMHOM B YKCYCHOH KHMCJIOTE, a NPH TIPOBEACHIH peaKIiHH
B cnupToBofl Weaoun noayuaior cuech XXXVII u XXXVIIT [6, 143,
159, 161—167]:

R
/’\ N/Y R
.nu,pm . \/
HoN N FoN N
R\ //D ? 2
1 XXV XYL
|+ IO B
C

\,N

WsBomox Na.OH N/\—R N R

FAWOKCQLAL /\\ N }\ N
HoN N AN N

XXZVMa XXVIT &

R=H, AEK,Ph AT,

Onucans MeToAM cHHTE3a 3-aMuHo-6-R-1,2,4-Tpuasuira, cesaan
HBE C UCMOJB30BaHMEM He caMoro o-AHKapOOHHNBHOTO COCAHHENUS
4 Cro OKcMMa, Hampuuep penuaraunokcanbokeuma. Peakuno npo
BOJSIT B WEAOYHOH BOAHOH cpene npu HarpeBaunu [161]. Tlpu xuns
ucHiM o¥cnaa ceaeda (1V) u auerodenoH-3-aaxkua- Ty anuJjruapaso-
ila B yKcycHo#l Kuciore takke noayyaor XXXVIHT [161]. Ananoruy-
0€ coeHHCHHE MOAHO BBUICJAHTB H NPH [IMKAH3AIHW Ouc (aaKkua-
HICH, apUJIH/CH)-TYaHHITHApPa3OHa, Peaxuna mier uepes o0paso-
BaHWe MPOMEKyTOUHOr0 HeHacHIeHIoT0 aMHHOTPHA3HHA, KOTOpbIT
JierKoe Bbigedsiercd M3 peaKUHOHON cMecH, ¢ NMOocidenyOHUM OTIel-
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JICHHEM aJKWIBHOIO pafiukagaa B nogoxeHdn 5 koabra [168]. Onu-
Can Merod noqayueHHus coequHeHus XXXVIIE npu B3auMogciicTBHM
a,0- IAGPOMKETOHA ¢ aMHHOTYaHH/IHHOM B KHCJOH cpejc:

R\ % J R\ '?N\
c” on- NP R se0, L~ N
] + XXV ——— N ! i
c N Me C=NH
/N H:N N I
H N NH;
| XXXVIIT
CH
H CH.R

AN >§_
N CH==CHR
(REH=CH)3C=N-—-NH—ﬁ—NH2 — ! ‘

AN

NH HoN N

3-Amuno-B-penna-1,2,4-tpnasun  [159]. 4,56 denuaranoxcads, ruipara pact-
popsoT B 309 -HoM BO,IHOH Ulesoun H J00ARASIOT OMHHOTYaHHIMA COMALLOKHCIE,
noaydennsli u3 1,36 r ruipokapboHara amiHoryaHnanna, OcaloK IpoMEBaloT
BOAOH 10 TPuoGpeTcHIa UM HYpnypHoro usera, OUHCTKY TDPOM3ROIAT NMepPeKPH-
cTajauMzaunei u3 sTuaonoro cnHpra. BHxol npogykrta ¢ 1. ma, 197°C cocras-
aser 0,8 v,

3-AMuno-5-pennn-1,2,4-tpuasnn 1139]. 456 r© dennarauokcans THIpara Zo-
6ARIHIOT K CIAa60KHCIOMY DACTBODY 2MHHOIVAHNTHHA, TOJIYYEHHOTo DPACTBOPCHH-
ev 4,14 r 6ykaplonara amunorvaumauna o 2 n. HCL !Harpenawt 10 xnmeuus
H'g()6aB.‘lﬂl0T ma6nrok 30%-roro pacrBopa NaOH., Oxuaw #1007, 0caliok oT-
PRABTPOBABAINT, OHUCTKY TPON3BOAAT MCPOKpACTANIN3ANIei H3 BOJAHOTO 3THJO-
poto canpra. Buxol nupolvkra ¢ T. i 235° ( coctanader 35 T

3-AMuno-6-R-1,2,4-rpuasnn-5(4H)-oun (XXXIX) u ux zame-
MWeHHbIC N0 aMunorpytine noayuaior kougeuczarueli XXXVIE u ero
3AMCILGHHHX ¢ o-KeToKapOoHorbMH Kucnoramu (XL). 3auvbikanue
HKAa NPOMCXOMUT uepes3 OGpa3oBaHUE [IPOMEKYTOUHOrO ryaHu-
THAPa30Ha, KOTOPHI nHKAN3yeTcs Hox ACACTBUEM LIE.IOUH TpW Ha-
rpesanuu (143, 169—175]. MoXHO HCMOIL3OBATH IT€ TOJBKO CBOGOJ-
HYIO -KCTOKHCJAO0TY, HO u ee 3¢upnt [173], THO3Gupht [174], xa0p-
anep, asnaxron [173):

R, 0 0
i NN NA
H
é + XXX —= | ) N IN R
X—C  C=NH \
R i N N
0 0 NH,
in.{ry KXXIX

X=0H,0Et,3E¢; R=H Afk Ph, Ap,



Oxuenenne 1,2-nuaviuHo-4-QeHHIHMMELA30/1a CBEKENPHIOTOBIIEH-
HbiM oKcupoM Mapranua {(IV) B OeH3ose npu KunsiueHMH BejeT K
noayuennio XXXVIL u 4-dpenna-1,2,4-rpuasoaa [178]. Coenwvneune
tuna XXXI voxxHO mosyuate W npu HarpeBanun 3-R-2-heHun-xuH-
azosun-4 (3H)-oHOB ¢ THAPAa3MHIHApPATOM HAH (DEHHATHIPAIUHOM
[179].

3-AMHHO-6-R-1,2,4-tpuasur-3(4H) -oun  uacto mnosuyyalr H3
3-3aMEUIEHHbIX TPHA3WIIOB, MMEIOMMX JIETKOMNOABMKHbIE TPYIIHL,
OTHOCHTEIBHO JI€rKo 3aMemaloTess aMMHaKoM HJIM aMHHAMH THOK-
CO-, METHAMEpPKAaNTo-, aJKOKCHIPynnbl., PeaKuwd OGBIUHO TIPOBOIAT
B CIMPTOBOH cpe/e UpH KUMSUEHHH, B CJAyuac 3aMeHH TPYINb fia
aMMHaK — HCMNOAb3YIOT [1achILeHHBIH aMMHAaKOM MEeTaHoJa MW peak-
ILHI0  MPOBOISIT MpH HarpeBaHWH, Yallle BCETe HOA AABJAEHHCM
[180—184]. ARa7OTHYHO TPOHCXONMT 3aMe€Ha MepKalTO-, METOKCH-,
THOKCO-, a3UAOTPYIMMN XJ0pa B MOJOXKEeHIH 3 Koabua B D,6-an3ame-
IeHHHX TPHA31IHAX MPH HarpeBaHwH B cnuprax [185—191]:

R’ R

2

N‘H'Rz RNH N)\‘R NH
) 2 i 3
N 8 T XX
N /s

RHN N X N

X=SH, ALk ABKD,CE N33 R'=H JH ABk,Ph; R%=H ALK Ph AT,

Onwucan meron noayuenust coeguneHnit XXXIX neperpynmmpos-
kot Kypuuyca u3  5-runpoxco-6-penua-1,2,4-rpuasnn-3-xapG-
ruapasuna [192]. B nocaenuee BpeMs NPUMCHAIOT METOJ 3aMeLleHHA
rajoreHa B TpUas3WHe aMWAOM Kajdld B JKHIKOM avMHake [56, 82,
84, 122]. Mexanu3V 3aMemeHHs TaJOTeHA Ha aMMHaK pacCcMOTPEH
B pa3l. 2. B cayuae apyrux 3aMecturenefl, HalpuMvep, MCTHIMEp-
KalTo-, 3aMeUIeHIe B 3THX YC/JAOBUAX TakkKe MPONUCXOAHT ¢ o6paso-
BaHnem XXXI u NpojyKTOB KOH(@HCALHK TPHA3HHOB IO [I0J0KENHI0
> Xodbua c oGpasoraHueMm 3,3'-6uc (MeTHATHO)-5,5-6uc-1,2,4-Tpu-
asunuda M 3-aMuHo-3'-MertHaTno-5,5'-6uc-1,2,4-Tpuazuunaa [193].

5-AvuH0-3-R'-6-R?-1,2,4-puasuusl  (XLI) noayuamot Kak KOH-
AEHcalnHeHd COOTRETCTBYIOIHX AMHAPAa30HOB, Kap(a30HORB, TaK U 3a-
MCHOH B [I00KCHHH 5 TPHA3HMHOBOIO KO/1blla PEAKUHOHHOCNOCOO-
HBX [PYNIn NpH A€HCcTBMM aMMHaka, aMvMuHOB. llpkausanweirt o-xe-
TONMTPHIA CCMHKAPOA30HA MJAM METHATIHOKCANs ceMHkapbazoHa,
raHokcadb aMuj cevukap0a3oHa B BOOHOW WJAW CHHPTOBOH IMeA0u-
HOil cpeae TPH HarpeBaHuM (KWIAUEHHH) TOJAYUYAIOT COOTBETCTRYIO-
muit 5-amuno-6-R-1,2,4-rpuasun-3(2H)-on (XLII). B cayvae a-xe-
TOHHTPHJAA THOCEMHKap6a3OHa B 3ITHX Ke YCJAOBHIX BHIACANIOT
5-amun0-6-R-1,2, 4-tprazuu-3 (211)-tuon (XLIII) [194—196]:
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[Ipyn warpesanum s-stuauzoTHoceMHKapOa3oHa HUTPHAA 4-rell-
THAaMHIIOQEHWITNTHOKCHAOBOH KHCJOTH B ATHJAEHTIHKO€ MMO1ydaioT
coeauenna tuna XLIHI, anxkuauposanuoro no tuokcorpynne. Ilpu
BzauMonc#cTeun amuapasoHa (IX) ¢ anmauwauumom ob6pasyercs
o-UHalAIKHIHIEHaMUAPa30H, KOTOpPBIH [oJA AeicTBHEM IMeNOYH
uvkausyercsd B XLI [147]. Anadoruudslii aMuapasoH MOXKHO MOJy-
yaTh M3 4-HUTPO30MNHUPA30,10B: NPU gelcTBUU NeHTaxaopuna gocpo-
pa B xsopodopMe 11a 4-HUTPO3OMHPA30] HJIH €TI0 TayToMep — 4-0K-
CHUMHHONUPA30J TIPOHUCXOAMT [eperpynnuporka Dekvana c obpa-
3opauveMm 1-xa0p-4-nian-2,3-gpuazabyragnena-1,3. Iloa aeiictBuem
CyXore aMMpaka B 3¢hUpPe HIM JIIOKcaHe TIPOWCXONHT 3aMelleHHe
atroMa XJopa ¢ OOpa3’oBAHHEM COOTBCTCTBYIOMEro a-LHAHaIKIIH-
JleHAaMHIpasoHa. Kunsuennem B cOHPTOBOH cpeae HAH HeliCcTBHEM
BOIHOTO P&CTBOPA IMEJ0UHBIX KapOOHATOB 3aMBIKAlOT UHKA ¢ [0OJY-
denueM 5-amuuo-3-R'-6-R2-1,2,4-tpuasuna [192}:
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R'=AlKk ; R%= ALk,Ph AT,

5-Amnno-3,6-iumerna-1,2 4-tpuasun  {147). 1 wvvoas  2-nuano-5-umuno-3.4-
Auaza-rekcaprena-2,4 KumaTaT ¢ oB6paTHHIM XOJoIWInHHKoM ¢ 1 Ma 1| M pacr-
BOopa MeTHJaTa HaTPHUS B MeTaHoJe M 5 Ma  Mera2uola B teuende 90 wmn,
Peakionnypo cMech NPONYCKaKT YePe3 KOJOIKY ¢ KAaTHOUHTOM (oObeM 5 Ma).
B kauccTse 3a0enTa HeMoAb3ylT 160 Ma MeTuaoBoro cmupra. JAs BoiACHeRUs
APOAYKTA 3MI0CHT BHRADHRAIOT. OYHCTKY TPOM3IBOLAT AEpeKpucraasvsauded n3
STHiaauerara, Buixon mpoaykra ¢ 1. MWL 225—226°C cocraBaser 95,5%.
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OcHOBHLIM MeTOAOM TONYUCHHSA 5-aMuHO-3-R!'-6-R%-1,2,4-rpuasu-
HOB  fABJASICTCS  3aMcena  (PYHKUHOHANbHBX TPYMNN B HOJOYKCHHH 5
KOJblla 7a aMMHaK, aMHHBL., MepKanTto-, MCTHAMCPKANTOLPYTifisl 3a-
MCIIAI0TCSl 2aMMaKoM NOJ AaBJcHiieM TIPH HarpesanHy B Hacblled-
HbIX aMMMUaKOM CTHPTOBBIX pacTBopax. Miorna peakuuu nposoasTt
npi arMocepuoM AABICHIH (i KOMHATHON TEMUCPATyPE, NPH 3TOM
HEMOIL3YIOT HAchIeHHB{ aMMHauno-MeTaloNbIbid PACTBOP [ Pe-
aKlUHIO BeAYT B TeUEHHE JIANTC.ILHOIO BPEMCHH. 3aMeleHie aMHia-
MH, ITANOIAMIETAMI NPOROAST B CNUPTOBOH CPCIC WPH uarpeBaHHu
oz AaBacHHeM. Yame wWenosdb3yioT 3aMCUICHHC MCT[IMCDKATTO-
CPYNhb, Tak Kak OHa 3aMeuiaercss B 0ojiee  MSATKHX YCI0BIAX
[194—203]. B cuaygae 6-R-1,2,4-7puasun-3(2H),5(4H)-aurnonon
(XL1V) nay ux auMerusMepkanTo3aMelICHIBIX 3aMeIICIHe aMMHa-
KOM H aMHHIavi APOTeKaeT CeJeKTHBIO: 1O TOJIOXKCHHIO O TPHAa3H-
HOBOYO KO0JbLlA, 3aMEmCHUC B TMOJOKEnHe 3 TPHA3HUOBOTO KOJblla
He npoucxonur [204, 205];

R?

-

X=8$,Me5;REH ALk Ph.OH,5H,Mes; R%=H ALk,Ph, Ar.

6-Azayutnamn [209]. 76,68 r rpubensona-6-azaypuania 8 100 M1 xJ0podop-
mMa obpabGarwmnaor 111 M (1.38 mvoas)  xacpucTtoro Tnoimaa w42 Ma
10,004 wodi) uiveTnahopsamiia. Knoatatr ¢ oGpaThaM X0A04HgbIHHKOM 14,5 7.
Pavroputeas oTronaor nod Bakyymom. Ocalor pacTBopgiot B FopsucM Gonsoce
(200 W), OXAZWAAT U MCLICHIO UPHRKANHBAKT (75 MHd) K oXAaXACHHOMY
Ao 07 C uacamuieniomy aMMHakoM MeTiosowy cmupTy (100 ma) npr aenpepsiB-
HoM ncpeMetnuBanuy. BumaBwnii ocagok oTQHILTPOBABA0T. PudapTpaT ynapi-
3a/0T Noi BakyywoM. Ocallok ChIPOry KpPHCTA/TAYCCKOIO TpHOCH3OHIBIONO Mpo-
H3BOAIIOTO Cyiuar B BaKyyMe, mpoMuwiBaoT Boioit (2000 Mn) H rtpems nopudsiMu
pacTBopa AMMHAKa B wcTHI 00w cuHpte (0 100 wma), Tlootyuernwii ocanox
Aobapasior K 250 Mo pacTBopa  aMMIIiaKa B MCTHSIOBOM CHHPTE 11 MOAydelnyio
cveck  marpeBair npu HOO°C R OoamTOKJAaBe 24 4, OXAaxaaoT, OuIbTPYIOT.
OuabTpaT ynapisair HoA BakyyMom, OCTaTOK TPOMLIBAIOT CMCCLIO -B€Ti30J1 1 3TH-
aoBLf cnupr (2:1) 1 pacTBopsiOT B ropsycii sore (60 MJ) C aKTHBHPOBANHHM
yeaem, Harpesaot Ao kincina, grabtpyior. PuabTpaT o6pabaTuiBaloT paBHHM
KOJHUCCTBOM aTHROBore cnipta H Bhagenasior 18,07 © (54%) 6-azaumtuanna ¢
T. na. 222—224° C,

CrnoxnocTh NPHBEAEHHON METOAHKH B HRBCCTHOH Mepe 06yCJIoB-
Jena HeOOXOAHMOCTBIO Orpanuuyenus nporeKanus nobounblx peakx-
UHE [o DHOOHYKIeOo3HANBIM ocTaTkaM TpHasuHon. Ecam crpoenne
3aMCCTHTeJS TO3BOJSIeT 1€ ONacarbcsl NOOOYHBIX HPOLECCOB, TO Me-
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TOAHKA 3HauYHTCJABHO vrpollactes. Kak npasuio, 3aMeilenue o06-
Jgeruaercst p pany pearenrop NH;>RNH>>R.NH>R;N.

5-AMHHO-6-MeTnA-1,2, 4-TpHa3ub-3(2H)-tvon [151]. BulaepxuBawT 16 v npH
122°C 0,01 ™o, 6-metua-1,2,4-rpuasun-3(2H),5(411) mitHonma B caMpTroBOM
avmvuake (nacoimennoM npu 0° C). TlpeAyxT ounmiaioT pacTeopensceM B XOJ0A-
no#t ouelin pasBasraemtofi [IC] ¢ mocmenylomwuy BhIcaxAenueM XonoAnoi pasbas-
JejHOf meaoubld, Buxox KoauyecTseHHEA, JKedTweie KPHOTAATH TCMICIOT MNPH
270° C 41 we naassres yipu 310°C,

[Ipn o6paborke 3-mernaruo-6-merni-1,2,4-rpuasun-5(4H)-ona
Gel3uAaMiulIOM B CIOHPTC B NPHCYTCTBIH KHCAOLO KaTanH3aropa
(m-rosryoncyabdokucaors, s¢pupara rpexdropucroro 6opa) Haps-
Iy ¢ oxkuaemplM 3-6en3niavmuno-6-uerna-1,2,4-rprazuu-5(4H) -onom
BHAeJACH 3-MeTIiATIio-5-6enaunaniing-6-verun-1,2,4-rpuasud. Coort-
HOLICHHC MPOAYKTOB PCAKIMKM 3aBICHT OT KaraausaTtopa li ycJOBHHA
nposencnust peakidd. IIpoayKT cesekTHBHOrO aMHHIPOBAIHS TO
MOJOKCHHIO 5 KOJAblia (oXcorpymne) ofpasycres JUIIb B CIHPTOROH
cpeae, B BOANOH cpele OPOHCXOANT AMHHOANI3 MO TOJONKEHHID 3
Koawlia (verHaMepxamnrorpynne). Ha ocHORe 3T0ro NMPCANONKEH Me-
Xalnu3M, BRJIKYAKLMHA obpa3zoBalnde B KAUCCTBE IPOMCKYTOUHOLO
MIPOAYKTA D-3TOKCH-3-MeTHATHO-6-veTHn-1,2,4-rpuasunna [183]:

Y 0
N Me HY N Me RNH, N Me
’kl | -— /Q | —t /Q I
4N N H,0
Mes l:ll MeSTN A
|
Hy 4 H
EtoH | |
HO OFt OFt NHR
N&—’ME —- N%’ME RNHZ N#Me
P —-—— I —_— i
MES*';J,N HZD Mes*\N/N Mes/k\N,
Ha

5-AMHHOTpHA3HIILI YACTO NOAYYAKOT 3aMeliofl raJjorega B noJjo-
XKelnHd b KoAblla la aMMHAK, aMuubl. Peakiud npoBOAsT B CIHPTO-
BbIX pacTBOpaX MO 1aBJCHHCM IIPH BLICOKMX TeMilepartypax, Hlor-
Lla OpH KOMHATHOH TCMOCpaType B HACHILEHHIOM aMMHaullo-MeT-
anoubiioMm pactpopc. CeJICKTHBHO MPOHCXOMNT 34MeIIennc XJ0pa B
MOJOZKEIHA D KOMAbLA [1IpH AeficTBHH 1ta  3,5-anxdop-1,3,5,6-rpuxaop-
1,2,4-Tpuasnnbl aMMIAKOM HJH OJHHM MojcM aMuHa. B cayuae co-
epuncinit tuna XXIV (3avecturesab B mojoxenHu 3-0KCO-, THOKCO-
IPynma) HieT TAKXKC CCACKTHBIOC 3aMCHICHHC XJOpa Nfa aMMHaK
(amunsl) [207—210). Aranornuiio npoOHCXOAHT 3aMEIICHHE MCTOKCH-
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rpynmn, naxc B cayuae 3,5,6-rpumertoxcn-1,2,4-rpuasuna [112, 113]
Jciicteuem pearcura Buabcemeficpa na coenuncnue XXV nosy-
uaT 5-R'HN-6-R2-1,2,4-rprnasnn-3(2-R)onw [209]:

' ¥
VN\—g  [MegN=CHCe] CO NékT—R
' = AN
GJ\ N 0 N/
N
I

|
R
N
R=H, Atk , R'= pulioHyxagosud

Hexkap6okcunuposanuem  1,2,4-1puasuu-3(uau 5)-xKapOoHOBBLIX
KHCJAOT BBIACISIOT aMHIOTPHA3UHBL, He HMEMIIHC 3aMCCTHICIEH B
nogoxXenuu 3 (Mau 5) TpuasHHoBoro xoabua [192]. Bzaumopefict-
BHEM 5-aMUHOTCTPAa30Ja ¢ HUTPUTOM HATPHS B COMSHOKHCIOH cpe-
je CHHTC3HPYIOT 3-a3upo-5-aMuuo-6-R-1,2,4-rpuasuns [211] 3ame-
mendbii 5-avuno-1,2,4-1pHasun moayuuau peaknmed (NC)e-N-NHR
C WH30UHallaTAMH HJIH H30THOLHAHATAMH B NUPHIHHE B MPHCYTCTBHH
OJIOBOOPTaHKYECKHX COCIMHEHME IIPH KOMHATHOH reMmmeparype
[212].

Lluknuzanueit  amunoryanupuna (XXXVI) ¢ apunuuananamu
(XLVI) moayuator 3,5-auamuno-6-R-1,2,4-rpuasunbr (XLVIL). HDasa
NPOXOXKACHUA PCaKUHH HCOBXOAHM KHCJAOTUBIH kaTanaus aasa obpa-
30BaHHS MPOMCIKYTOUHOrO MPOAYKTa, € mOC.1enyiouleil qHKIn3anuel
ero B IIETOUNOA CpCac, HampuMmep, cnuproBoro pacrpopa KOH
[150, 213—215]:

. H2|q\N R\c)\ Neg

| I H* I I OH™ N4knrﬂ

$=0 + $—Nm — AN T P

CN KN HaN  NH, N N
ILa XEXVL piniaig

R=H,ARK,Fh,Ar,

Cocnunenne XLVII phCASIOT U ACKapGOKCHIHpOBaHHeM 3,5-
aAnamuno-1,2,4-tpnasnn-6-kapboHosoil kucaotH [192]), a Taxke 3a-
MemCHHEM TalOrcHa, THO-MCTHJAMEPKANTN-, TPHMCTHJICHJOKCH-,
METOKCHIPYNN B aMHHOTPUA3HIE Ha aMMHAK H aMWIIH B COHPTOBLIX
pacTBOpaX mpH Harpesanuu [103, 112, 176, 204, 217—219].
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3,5-Nuamuno-6-mernaruo-1,2 4-rpuasun [158]. 0,5 r (0,003 moap) 3-awuio-
5,6-6uc (MeTuavepranTto) -1,2,4 tpnasnda BoAepxaBaioT B 23 MJ NU30MPOMAIOBO-
ru cudpTa, fHachlieiilofo awmiakoM, mpu 190° C B Teucrue 20 w. JKeartwlj pact-
BOpD YMapHBaloT A0CyXa Noa Bakyymom. [ICpeKpHCId.sl30BLBAIT H3 H30MPOMH-
JOBOTO CnHpTa. Baixod mpoiykta c 1. na, 212°C cocrasaser 0,34 r (72%).

3,5,6-Tpuavuno-1,2,4-Tpuasun 4 ero 3aMelleHHbic N0 aMHHO-
rpynnaM noayyaloT IpH NOCHCAOBATCABHOM 3aMCHIEUHH XJa0pa MpH
MOBBIUICHHBIX TCMNCpaTypax M pasaeduu B 3,5,6-tpuxiaop-1,2,4-rtpu-
azune [112]. 5,6-dnavuno-1,2,4-rpirasuy-3 (2H)-on MoXHO CcHHTC3H-
pOBaThL KOHACHCAUHCH l-uwandopmaMunpasoHa C UHANaTOM KaJH:
B KIiC/Of cpene; mOJavVUeHHBI TpHasun necrabuicn [216]:

Hy N
Hall b7 K NH,
“ KOCN,H+ 5N é:g NF | NHZ
|
C , J\ AN
Hotl ] NHo 7
CN Li{

IIpn narpemadHy B I1€10MHON cpele HCTBCPTHUUOH coau 1,2,4-
TpHaso.0-[3,4-f]-1,2,4-1pnasnna  pblgcastor  6-aMino-3,5-nudeina-
1,2,4-1puasun, a npH npOReCHHH PCAKUHUH B ¢1a00meaouno cpeje
(pIl 9) — samcuiennbii  6-riigpasuno-3,5-augcenua-1,2,4-rpuazun
[220]:
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Ay CHO N Ph
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—~N—R pH9 N oH N%»NH
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R=AEk

KunsiucHueM 3KBHMOJSAPHBIX Ko.uuccTB aMuipasoHa (1X) c sdu-
pOM THOKCOAMHAOKapOOHOBOH KHC/OTH B CIHHPTC (MCTHAOBOM, 3TH-
JOBOM), HHOrZA B NPHCYTCTBIIM TPHTHIdMHIHA, BHILACIAT 6-aMHHO-
3-R-1,2,4-tpuazun-5(2H)-on (XLVIII). B cayuac 3ameuesHoro
aMmAzpasona moayuator (XLVII), samcIicHIBIA mO BTOpPOMY HJH
YeTBCPTOMY aTOMaM a30Ta Koabua. B cayuac N-zaMemeHHOro TH-
OoKcoaMupara obpasoBaude TpHa3sHHA HC MPOICXOANT, a ob6pasyercd
3aMemennsii 1,2,4-rpuason [153):

63



\ N
Me  N—N c” [ N N—NH
Hr!l P - + R—C ~— T
~7 W R JC\ | R’l\ N
o 0" or' HaN N
S H H
X TLVIT

R=ALk, Ph, SMe; R'= Me, Et.

Ilpn B3amMOACHCTBHH 3aMeleHHOTO rujpas3uia ¢ N-(umaume-
THA}~HMHHO2DHPOM B CMHPTOBOH Cpede, Hapaay € 3aMCIICHHBIM
HMM/1a3040M, OLLI BLAcJCH M 6-aMHHO-3-R1-5-R*-1,2,4-TpriasuH,
BONPOC O BO3MOXKIIGM NYTH peaKiHH OCTaJcst OTKPHTHIM  [221].
B pagy nuapuinia Xopolio H3BecTHpl peaxuuil HyKacohmnibHOro 3a-
MEIEeNHsl BOAOPOAA B KOJABLO NpH JCHCTBHY aMHZa Kaaud B ¥KHI-
KOM aMMIilake ¢ 00pa3soBaHlieM aMHHOMHpHAHIOB. [IonbiTKH mOay-
YcHHs mO/I00HMM myTeM aMHHOTPHA3HHOB M3 MONO-, pdadenH -
1,2,4-tpuasnnon ycnexa He HMend. B pesviautate geficTnHsn avuzia
Kadusl B MHAKOM aMMHake Ha 3,5-1Hpenna-1,2,4-rpHasud HAH Ha
o-benna-1,2,4-tpuasny Gulan Bhigedaeun 3,5-andennna-1,2,4-Tpuason
[(mjico;l 42%) u 2,6-udenna-4-zvuno-1,3,5-rpuasnn (Bbixoa 22%)
222].

Ph Ph in_
~
Ph*\N/N Ph \N/” PR Ph ph,\l, Ph

Hcesea0oBan MexaHH3M aMIIIIPOBAHNA METOAOM H3OTONMHLIX METOK
(N'®). Araxa amuja-uona Ha MOJCKY.Iy TpHA3HIIa MOXKET NPOHCXO-
AHTb N0 ABYM pPCAKUHOHNBIM LEHTPaM: IICCTOMY HJAM NATOMY IO-
JOMeHUIo siiipa,. Ilpucoearderine aMui-nona p NonomMceHue 6 KOAb-
na Bejer kK oOpasomanuto 1,2,4-rpnasosa, a B moJoXKcHHe 5 —
1,3,5-1puasrny. PacemMoTpen MexallH3M peakilid Ha npumcpe obpa-
30Banua 3amemcnroro 1,3,5-tpnasuna. HauvaapHo# crajmcii mpo-
uecca fABJACTCS MPHCOCAHHENMC aMH/A-HOHA B 110J10XeHHe 5 KOJbla
¢ nmocieayloliM packpblTHeMm wHKgda 10 cBi3n Ci—Ce. Hadace
NPOHCXOAHT OTIICHJellHe BOAOpPOAa ¢ MEPCIPYNIIAPOBKOH  HHTE]-
melHara l-aMH1n0-2,4,5-TpuasarekcatpucHa B l-amMuHO-4-uxan-2.,4-
Auasza-OyTajHveH-1,3 ¢ nocdejyiollci UMKJIR3aHHed ero B 2,6-1u-
¢denna-4-amuno-1,3,5-Tprasun:
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PacnpocrpancHE Meroj HoJydYeudsi 6-aMHHOTPHA3HHOB 3amelle-
Hiem Opoma B XVIII. 3ameniende OpomMa Ha aMMHax HJAH aMHH
NPOHCXOART MMOj AaBJeHHEM INpH BbICOKHX TeMNeparypax B HAachHl-
IeHHbIX aMMHAKOM CHHPTOBBIX pacTBOpaX, 9acTo NpPOBOKAT peak-
LHIO B pachjaBse B NPHCYTCTBHH aleTaTa aMMOHHA B armocepe am-
MHaxa 123, 125, 223]. Caeayer OTMETHTB, 4TO IJA 3aMelUleHHT ra-
JioreHa B nosioxenHe 6 gapa Heo6xoaumbl 6oJiee KecTKHe YCAOBHA,
HeXKEAH NPH 3aMeUlClH¥ FaJOrcHa B NOJOXKeHHA 3 UM 5 KOJbLA.
IAT0 CBH2aHO C HEPABHONEHHOCTHIO YIJEpOAHLIX ATOMOB B  fAipe
1,2,4-TpHa3suiioB, DJEeKTPOHHAH MJIOTHOCTh B MOJOMXKCHHAX 3 H 5 AA-
pa moHuXKeHa, yto OGJeryaeT aTtary HykJeoduao. IloasHxKHOCTH
rajoreHoB B 3THX TOJOMKEHHAX HANOMHIACT NOJBHMKHOCTh raJjore-
HOB B NOJIOMCHHAX 2 H 4 NHPHAHHOBOTO sfxpa. BBHAY NpakTHYeCKH
¢ukcuporanHofi ABOAHOH cBA3SH Ni;—Cg) NOABHKHOCTp ralloreHa
OJIH3Ka K TOJABHXXHOCTH B 3-TaJIOTCHIHpPHHHAX, 4YTO 06ycJoBJHBa-
eT npHMeHcHHe §oce KECTKHX yCJOBHH 3amenleHHA. OnHcaHo 3a-
MeweHHe XJ0pa Ha aMMHAaX B 3-METHJAMEpKanTo-5-Kap63Tokcu-6-
xa0p-1,2,4-TpHasune, npH 310M Hapsaay ¢ 6-amHHOTpHasuHOM obpa-
3yercd cvech NPOAYKTOB 3aMEWGHHHA MO 3TOKCH-, MEpKanTorpynie
u xJjopy [122].

6-Amuuo-1,2,4-tpuasun-3(2H),5(4H)-mwou [76]. 4,8 r (0,025 monw) 6-Bpom-
1,2,4-rpuasun-3(2H),5(4H)-anona, 6 r aumerara avvonus B 35 Ma Tpexropioi
KoaGe marpesator Ao 170F C ma macadnofi Gane (Macca pacmilaBuJjach) H BRIIED-
KHBAIGT NpH 3Tofi TeMmnepatrype 24 uw B armocdepe ammuaxa, OxnaxjialwT, pas-
GapnfioT 5 wa poa. @Guabrpylor. OUHCTKY MPOH3BOAAT MepeKPHCTANNM3ALUHCH
u3 soawl. Buxox mpoaykra ¢ 1. ma 310—315°C cocrasager 1,7 r (53%).

3.3. MeToau neaydelud raApa3HHOTPHA3HHOB

3-T'uapazunio-5-R-6-R?-1,2,4-T1pHa3sulbl  OTHOCHTCJBHO JIerKo 00-
pasyioTcs TpH B3aUMOLEHCTBHHM AHAMHHOTYaHHAHHA C o-ARKap6o-
HEJIbHBIMH COGIHHEHHSIMH B IIEJOYHOW cpcle MJH B CIHHpTe B IpH-
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CYTCTBHH anerara HatpHsa. B cayyae N-samenieHnoro guamMHHOrya-
HHAKHA Toayyaior 1,2 4-TpHasHHbl, 3amenlellble N0 THIpa3HHOBOH
rpymne [45, 180, 224—226]:

HaNy Rt
2z
RS0 N OH" N4kw-R2
] + C—NH, — < iN
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i —_—

R' RIsH, ABK, Ph, Ar,

ITpn AefictBHM THAPA3HHTHApATA WJIH €ro IPOH3BOLUEIX Ha
3-THOKCcO (MeTHAMepkanTo)-6-R-1,2,4-1puasnn-5(4H)-onu B opranH-
YeCKOM pactsopuTese (H30NpONHJI0BOM CIHpTE, 3THJOBOM CIHpPTE,
3THJEHIIHKO/E) NpH HarpeBaHHHM HA BOAdHOH OGaHe B INeJOYLOH
cpelle TTPOMCXOAHT 3aMELLeHHe THOKCO(MeTW/MEepKalTo) Tpymmbl Ha
ruapasHH ¢ obpasosanuem 3-rHapasnHo-6-R-1,2,4-tpuasun-5(4H)-
OHOB. AHAJIOTHYHO [IPOTEKAaeT 3aMelleliHe TraJOrelna, MeTOKCH-,
asuAoOrpynn npH HarpeBaHUH B CHHpPTaX, TeTpardapodypane coor-
BETCTBYIOIIHX TpHasnHos [45, 148, 161, 169, 180, 187, 190, 227].
Jlerko npoHCXOAHT 3amelllelide H TPHXJOPMETHJBHOH rpylnsl Ha
rHApa3HH TIpH NpOBeACHHH peakuHH B MeTauoJqe [58].

3-I'apa3uno-5,6-numeTnn-1,2.4-1puasun [148]. 28,24 r (0,2 Moap) 3-THOKCO-
5,6-pumetun-1,2,4-rpuasuna, 86 wma rHApasHErMapara, 300 Mo 3THJOBOre CNHpTa
RarpeBawT .11a BOAAHOH Oame 3 u. YnapmsaioT Ao 1/3 ofbema, Oxjaxaaior,
ocajioK oT(hHALTPOBLIBalT, OUHCTKY NpoOU3BOAAT mnepekpucTanmnsauuei us 60Y%-
Horo 3TIIOBOro cnHpTa. Brixon npoaykra c 1. ma. 146—148° C coetaBaser 156 r.

3-Iuppasuio-6-mMeTna-1,2,4-tpuasun-5(2H)-on [241]. 155 r 3-MeTHATHO-6-
metua-1,2,4-Tpnasun-5(2H) -omta pacrsopsior B G600 M KHIAIErc H30MPOIHJAOBOTO
COHPTA H KUOATAT ¢ O6GPAaTIRM XOJOAWJBIHKOM 5 1 co 150 ma 80%-moro raapa-
aunry;ipata. Pacteop npeobperaer ¢uoieToByd OKpacKy. Yepez 30 Mun Hadnwa-
eT BNAJaTh OCAAOK rulpasdnoTpHasuia, Oxnax1alT, ocaloK OTOHALTPOBH-
BaoT. Buixox npoaykra ¢ T. mi. 240° C coctasaser 138 v (989%).

3-Mmnpasuso-1,2 4-tpua3un [847]. 11,1 r (0,1 Moaw) 3-wetoxcu-1,2,4-TpHasu-
#a u 3,7 r 95% runpasunruapara pacreopaioT B 50 Ma TerparuapotypaHa H
10 M BespopHoro METAaNoOna W HarpesaloT ua Bogsauodl Game 3,5 u. Oxaaxpaior,
OCajlOK OT(MH/JIbTPOBHBAIT, NPOMBIRAKT BOMAIWM TeTparsapodypaioM.  Buxon
npoaykta ¢ 1. na. 140—142° C cocrapaser 9,1 r (82%).

ApaZlornyHo TPOMCXOAHT 3aMel(eHHe THApa3Hua QyHKIHOHANb-
HBIX TPYIN B TNOJOXKelUHH O KOJbLA; MO CPABHEHHIO ¢ 4MMHAKOM H
aMHIIaMyd peaKuHio NPOBOAAT B 6o0Jce MArKHX yCJAOBHAX (n0cTas
TOYHO HarpeBaHUs B CIHPTAX).

B cayuac 6-R-1,2,4-tpuasun-3(2H}, 5(4H)-auruona sameunienne
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HA THAPA3HH H er0 NpOH3BOAHBIE NPOHCXOAHT CENeKTHBLO 1O NOJIO-
xKeHuio 5 koapua [169, 228—231]. Bnosse Bo3MOXHO, yTo 6OJBILAS
JIETKOCTh 3aMeHh raJoreHa B TpHa3HHaX ces3aHa ¢ OdJablielt uyk-
Je0DHIbHOCTbIO THAPA3HHA, N0 CpAaBHEHHIO C AMMHAKOM, aMHHaMH.
Bricokas HykJeoQHIbHOCT, rHApasHHa 06ycioBiaeHa ajbda-3ddexk-
Tom (uaJHyHeM HenoZeJeHHo# mapel Ha cocenueM atome). Cpasue-
Hue KoHcTaHT ypaBuenusi Cpefina—CkorTa Aas THApasHHAa H aM-
muaxa (6,6 u 5,5 coorpeTcTBEHHO) TakXKe TOKa3mBaer 60Jee BhICO-
Kyl uykJeogHAbHOCTh rHApasHHa. Ilpw o6paborke TpHa3HHa
XLIV nabniTkOoM ruapasis€a B COHpPTOBOHR cpelle NpH HarpeBaHHH
poigensor 3,5-auruapasuHo-6-R-1,2,4-rpuasun.  AHaJorsysoc co-
elHHEelHe TNOJyYyaloT H OpH AeficTBHH THApasHurpapara Ha 3{HIH
5)-ruapasuno-5(unu  3)-tHoxco-6-R-1,2,4-tprazun [169, 230, 231}

NHNH, NHNH
JN:I R *N_ZH,,-HZU N: NR H;&;:noh:stHq____ i:‘NR
= 4
SV N e NNH N

X=0H, SH,MeS, H, Alk, Ph; Y=SH, MeS; R=H, ARk, Ph, Ar.

Ilpy xHnsfiyeHuH B cnHpre ¢ H3OBITKOM TrHApa3sHHrHApaTa
6-6pom-1,2,4-rpuasun-3(2H),5 (4H) -aHoua NPOHCXOAHT 3aMeHa
6poma Ha ruapasuH [125, 223]. JlerkocTe 3amenieHHsT TaJoreda 3a-
BHCHT OT HAJHYHS 3aMeCTHTeJCH NpPH aTOMax a30Ta TPHA3HHOBOTO
KOabla, B cayyae 2,4-gamerun-6-6pom-1,2,4-rpuasun-3,5-1uona 3a-
MCL\eHKe HA THApPA3HH HicT ¢ GOJBIHMH phixodamud. 5-THapasuHo-
6-amuno-1,2,4-rpuazun-3(2H)-0o8 BHIEIHIH HpH KHIOSYEHHH B
CIHpTe THapasHHrujapara ¢ 6-amuno-1,2,4-tpHasun-3(2H)-ox-
5(4H)-tHonom [149].

2,4-Aumerun-6-rappasuno-1,2,4-1puasun-3,5-son  [104]. 11 r (0,06 momp)
2,4-auMeTHn-G-6pom-1,2,4-TpHazHi-3,5-aioka ¥ 33 Mu 72% rAppasHHrHppara KM-
BATAT ¢ OOpaTHHM XONOIHABEHKOM 2 4. OxaaxpailoT, pasfaBafaior popon. OHib-
Tpytor, OUHETKY 11pOH3BOAAT NEPCKpHCTANIH3AuHER H3 BoaH. Bhpeador Gecupers
lble KPHCTAAaW ¢ T. ma. 194—195° C.

3.4. XHMRnYecKHe cBOHCTEA

AMHHOTpHA3HHBI BCTyNAIOT B8 THOHYHBlEe AJIA COEXHHEHHH, cO-
AepKauMXx AaMHHOTpYNIy, peakuHH: AuHJIHpOBAHHA, AJTKHIHpPORA-
HHs$l, KOHJeHCAuHH C KapOOHHUJIBHBIMH COEJHHEHHAMH, OKHCJICHHS.
MapecTHbl peakuHH aMHHOTPHA3HHOB, 3aTpalHBaIOHiKe TPHA3UHO-
BO€ KOJbLO: THAPHPOBAHHE, obpa3zonaHHe N-OKCHAOB, raJorcHHpo-
BaHHe H Ap. Ocobplii HHTEpCC IPEACTABJAIOT MHOrOYHCJIEHUbIE pe-
aKIHH, OXBATHIBAIOMMC KAK AaMHHOrpynny, rak H TpHa3HHOBOE KOJb-
0 ¥ NpHROASIIMe K 00pa30BaHHIO KOHAEHCHpPOBAHHBIX TCTEpOLHK-
JHYECKHX CHCTEM.
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B xavecTBe alHAHPYIOIIHX areHTOB HCMOAB3YIOT aHTHAPHAKM
XACNOT, XJOPAHTHAPHIBL KHCJAOT, apuiCYabPOXJOpHALI, THOHAJ-
XJI0pHIIL, KHCAOTH, AIIHAHpOBaHHe XJIOpaHTHAPHIAME KHCJIOT O6bIY-
HO NpoOBOAAT B NMUpPHAHHE HJAH WHEpTHHX pactBopuTeasdXx. OTHocH-
TeJbHas JEerKOCTh aiMJHpOBaHHA AMHHOTPHA3HHOB SBJIAETCS KOC-
BEHHbIM J0Ka3aTeJAbCTBOM HEBLICOKOH SHEpPrAH aKTHBaUHW TayTo-
MepHOro npeBpalueHWss aMHH == HMHH, T. K. B 3TOM cJayuae K yka-
3aHHOMY paBHOBecHIO NpHMeHHM npHHuan KeptuHa—I ammera. Bo-
Jee BHICOKAH AKTHBROCTb AMMHOTPYNIB NpH anMJIHPOBAHMH, 110
CpaBHEHHIO ¢ HMMHOTpVINOH, 00yc/IOB/fieHa pa3iHuveM ruOpHAH3a-
LHH, 2 CJeOBaTeIbHO H HYKJAeOPHIBHOCTH, aToOMa a30Ta B AMHHO-
(sp®) w umuHorpymnax (sp?). Aumaupopanne coexndenuit XXXV,
XXXVII—XXXIX xnopaHruapuiaMH KHCJIOT BelleT K 06pa3oBaHHIo
3-anpnamMuHo-  HJAH  3-(AnanHaamuuo)-5-R-6-R-1,2,4-Tprasudor
O6biyHo, yeIOBHA NMPH KOTOPHIX BBOAMTCS OAHH WM gBA ALHJbHBD
ocTaTka CyHIeCTBeHHO paaauyvaiorcsa. Jlas amuHoTpHasHHoB (1c
CPaBHEHHIO C apOMAaTHYeCKMMH aMHHamB WIH JaXe rHApa3uHoO-
TpHA3WHAMHE) TaKoe Pa3finiHe MadocyuleCTBeHHO, BBHAY HX HHU3KOH
ocHoBHOCTH  (pKp=12—13), CcXOZHOfi C OCHOBHOCTBIO MOHOAIHJ-
NpOH3BOAHK X Gobunelx amHHOB (pKp~15). Takum oGpa3om, npu
AIWJINPOBAHHH 3aMHHOTPHA3HHOB, OCHOBHOCTH MOHOAIHJIIPOH3BOJ-
HOTO ¥ aMHHOTPHAa3WHa OJH3KH, 4TO 00OYCJAOBJHBAET CXOACTBO YCNO-
BHH NpPH BBEIEHHH B AMMHOTPYNINY OZHOIO HJAH JBYX AalHAbHBIX
ocrartkos [232—234):

R’ R? R
NS R®  RCOX Nﬁ/ﬂz (R0 ,0 r\rﬁlzrz2
2 N >N % AN

R=ABk, Ph; R'=H, OH, SH, CE, ABk, Ph, RE=H, Atk, Ph; X=CE, Br,

AHanornuHo MPOHCXONHT ANMIHPOBAaHHE XJOPAHTHAPHAAMH KHC-
Jor 5(aan 6)-amupHoTpHasuHOB [235—238). AnundposaHHe aHTHA-
pHIAaMH KHCAOT (HAampHMCD, YKCYCHbiM aHTHADHAOM) HNPOBOAAT B
NpHCYTCTBHH KaTalu3aTopa (TPeTHYHOro aMHHa) TPH KHIAYEHHH,
HCNIOJIb3Ys AHTHAPHI W B KauecTBe pacTBoputens. Hacto peakuHu
NpoBOAAT KHNsYCHHEM B aneroHc. [Ipum ACHCTBHHM apHICYJ/ibdOXJIO-
PHIOB Ha 3aMCIIEHHbIE 3-aMHIOTPHA3HHBI BBINCJAAIOT CyAb(aMHyb
TpHasunoBoro psxa [239], a npH KUNAYCHUH MX C THOHHIXJIODH-
A0M — tphasuncyabhoxnopuns [240) Coepyer OTMETHTEH, UYTO HE-
CMOTpSL Ha CXONCTBO MCTOAHMK NOJNyYEHHS, MeXaHH3IMbl PpCAKUHH
aMHMHa C XJOPAHTHADHAAMH KHCJIOT H apHicynbpoxmopuiamu cy-
nieCTBeHHO pasanyaores. O6muA MCXanu3M aunIHpOBAHHA aMHHOB
XOpOlLIO H3y4YeH H 3aKAKYaeTcss B HYKJeODHIBHOM MPHCOETHHEHHH
aMHHa 10 KapGOHHABHON IPYyNC ayHIHpPYIOUWIEro areHra c nocjaeay-
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OIIHM OTIIETIieHHEM VXOAfMledt rpymnsl (rajoreHa, KapBOKCH/IaT-
HOHA H Ap.) OT TeTPas/ipHueCcKOro HHTepMmenuara. CrnenndHueckoit
0cOBEHHOCTBIO ANUIHPOBAHNA AMHHOB TPHASHUHOBOTO psaAla ABAdeT-
Cs1 BO3MOXHOCTb TayTOMEPHBIX NpeBpallleHAfl W paccpelOTOUEHHS
3apsna wHTepMejHaTa B TPHA3HHOBOM #Afpe, YTO NOBHILIAET YCTOH-
UABOCTb HHTEPDMenMaTa M OKa3hBaeT CYIECTBEHHOE BJAHAHHE Ha
Xon mpouecca. Hanuurne tayromepHbix GopM HHTEpMegHaTa Ha oc-
HOBe 3-aMHHOTPHA3HHOB C OpOTOHHPOBAHHHM 2a30TOM B MOJOXe-
HHH 2 WIH 4 X0JIbIla KOCBEHHO NoATBEPXKAAGTCA MHOTOYHCIEHHBIMH
NIDUMEPAMH 3aMbIKaHHsl COOTBETCTBYIOM(HX KOHAEHCHpOBAHHBIX CH-
CTEM B XOne 2AUHWJIMpPOBAHHS AMHHOB H IHApPa3’sHHOB TPHA3HHOBOrO
paaa:

H
\
7 rd N=
D= 0= 10 =12
J-A\/N NN A HN N |
HaN N Hfl‘l f: ”?‘ N | M
R-C—X p-c-x H R-(':—x R"['J—x
b o 0- 0-
R=ARK

Uro xe XacaeTtcss apuicyabdoxaopiaos, to rpynna O=S=0 umeer
COBeplleHHO MHOe CTpOeHHe W CBA3X S=0 He CNOCOB6HH K IpHCO-
cahHenHo Hykaeodnaos. Ilpu B3aumopeficTBHl apuiacynbdoxJIopH-
10B nporeKkaer 00blYHOe HYK/AeodH/JAbHOE 3aMellleHHe, a BbICOKAs
peakiHonHas CHoCcOGHOCTh apHiCyib(OXJAOpHAOB (N0 CpaBHCHUIO
¢ rajoreHaJkKWiaami) oOyc/oBJIeH2 MeHBIUCH NpOYHOCTHIO CBAI3H
S—Cl, no cpasnennio ¢ C—Cl.

Ananvposanue ruapa3HHOTPHA3HHOB NpOTEKaeT HEeCKOJAbKO HHAa-
4e, HApAAY C alHJAWPOBAHMEM THADPA3HHOBON rpynnbl BO3MOXKHO 3a-
MbIKaHHe IHKJ1a 10 aTOMaM a30Ta TPHa3HHOBOIO Koaslla ¢ 06pa3o-
BAHHCM CJOMXHBIX KOHICHCHPOBAaHHHIX cHcreM. IlpH KHUsYeHHH cO-
eauunennit XLIX ¢ yKcycHmmM aHrnapHaom 6e3 pacTBOpPHTENS Bhige-
JAAI0T  COOTBETCTBYIOMIEE  3-MOHOAUETHJrHApa3HHO-IPOH3BOAHOE:
TPHa3WHa, a anWJIHpOoBaHue B cyxoM OeHzone — 3-N,N’-guanerun-
FHApasvHo-5,6-1u3amemienHomy-1,2, 4-tpiasnny. Anunuposadue pH-
stunkapbadHarom coegndeHnsi XLIX B abCcoMOTHOM 3THAOBOM CIHp-
Te B [PUCYTCTBHH 3THAATa HATpPHA TakKXe OPOHUCXONHT 10 JBYM
aroMaM a3oTa THApasuHoBOH rpynnb! ¢ obpasosahuem 3-N,N’-nh-
KapBaTokcHruapasnHorpuasuna {239]. Monozameunienye npousson-
HblC THAPa3HHOTPHA3WHOB MOJYYalOT H NPH AeACTBHH H30NHAHATOB
B a¢npe, cyasvdoxaopunoe B nupunude. I'lpu peficraum xjaopanrua-
puaoB KapbonoBuix kuciaor Ha XLIX B cepoyraepoje, Hapsily ¢ Mo~
HOANMIUpPOBAHKEM HileT AajbHeHllas KOHNeHcanWsd no 2-My aTomy:
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230Ta KOJbHa C MOJyyeHHem 3ameulennoro 1,2,4-rpuasono-[4,3-6]-
1,2,4-tpuasuna [241}:

R‘l
N N7 Rz
|
: P!
RNA N RreOCE RCoCe RCOMNHN-S,
ﬂ:I;/K~9 s, Ak

4

N7 Y F
RCOHN—N—K N
BeH30A (!‘oR N
R=atk; ' RY=H, Alk, Ph, Ar.

3amemwennnft  1,2,4-1puasono-[4,3-d]-1,2,4-1pnasun  BHpeNAOT
NpH 4ll|JEPOBAHHH XJIOPAHTHAPHAAMH XapGOHOBEIX KHCIOT D-THAp-
asnno-6-R-1,2,4-tpuasun-3(2H)-rrona, depes  NMpOMeXyTOUHBIH
5-anunruapasuno-6-R-1,2,4-rpuasun-3(2H)-thon. Ananormdnoe co-
elHHelIHe BbiKeJeHO H IpH nefCTBHH KapOOHOBOH KHCIOTH B Cepo-
yraepoie Ha 5-ruppasuuo-6-R-1,2,4-rpuasun-3 (2H)-on [228, 242—
244]:

NHNH; NHNHCOR' "
Né\—ﬂ R'coce NJ\-R R:(/ N
| —_— 1A

J\ /N = * /N

X “f X=5 ff Nl;j(&x
H 4 N
| r'coce, cs; f

X=0

B cayuae 6-ruapasuno-3-R-1,2,4-rpuasun-b(4H)-ona neficterem
KapOOHOBOH KHCJOTH NpPH HarpeBaHHH yepe3 NPOMEXYTOUHKE Ipo-
LVKT MOHOALMJIHpPOBaHHf HepeXORAT X 3ameiieHnomy 1,2,4-1pHaso-
J0-[3,4-f]-1,2,4-Tpuasuny, npuHuieM 3aMbIKaHHe HOBOTO yHXjia M0po-
HCXOAHT MO fIepBOMY 4TOMY a30Ta TPHA3WHOBOTO XoJbua. B cayyae
6-ruapasuuo-1,2,4-rpuasun-3(2H),5(4H)-anona  3amblkanue TpH-
A30JILHOTO LUHKAA 104 HAeHcTBHeM KHCJOT He NpOHMCXOKHT, a 06pa3y-
JOTCS MOHO3aMelileHHble NPOH3BOAHbIE N0 THAPA3HHOBOH rpymie
[104]. B cayvae 6-rugpasHHOTpPHA3HHOB MNpOBENEHHe peaxkuHH C
apuJcyabdoxTopuAamMi B MupHaune (GeH3ode) 3aTPYAHENO CMOJO-
obpasosanueM. [1o3TOMy peakuHH AUHAHPOBAHHA MOXHO MPOBO
IHTH B 5THALETATE B COUETAHMM C KaTalHTHYECKHMH KOJHYECTBA-
Mu 70%-Hoi XJOpHO# KHCHOTH. ¥Ka3aHHOe COYETaHHE pacTBOpHTe-
Jas (sTHnanerar-+xJ10pHas XKHCJAOTA) — ycHeWHO NPHMEHAT MpH
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allHTHPOBAHHHE CNHPTOB YKCYCHHM auruapuunom. Ilo-suaumMomy, nei-
CTBHE HYKJAeO(HABHbIX areHToB (X0Td Gnl UCXOXHOro 6-rHapa3HHO-
TPHA3HH4) MOXKET BHI3BATH PACKPhiTHE TPHA3HHOBOIO LHKJIA C IO-
ClenyioHleii NoJdHMepH3aniell, nalowled 8 KOHEYHOM cJlydae CMOJIbL,
drunauerar, B OTIHYHE OT NHPHAKMHA, He CBS3HBAEeT XJIOPHCTHIH
BOAOPOA, KPOMe TOTO XJOPHAas KHCJIOTa NMPOTOHHPYeT HYKJeOdHN H
TEM CaMbIM YCTpaHSeT packphiTHe TPHA3HHOBOrO LuKna [254]

3-(2-n-Toayoacyabgorunpasnno)-5,6-nudenun-1,2,4-tpuasun [239], 0,01 wmoap
3-ruapasuio-5,6-nudennn-1,2,4-rpuazuna, 0015 moar n-tonyoncynedoxiopuna
xAnaTaT 15 muE B 10 ma GeaponHoro nupmauna. HoGasasior HCl po xuciao# cpe-
OH I NPOAYKT Peaxuuu 3KCTParupylor mnerpoicitiuv s¢upoM, OuHcTKy NpOH3BO-
AT nepexpHeTasamsalluei U3 Gexzoqa. Buxoa npoaykrta ¢ T, mi. 199°C cocras-
asget 809%.

Mypappunas KHCIOTa, SBAAOWIANCA OJHOBPEMEHHO KHCJIOTOH M
anpIeruj0M peardpyer ¢ THAPa3HHOTPHA3MHAMH KaK allWIUDPYyIO-
e arent. Tak, NPH 1efiCTBHH ee Ha b-rHipasuno-3-R!-6-R2-1,2,4-
tpuazunel (L) Buipenstor 5-(2-popmunruapasuno)-3-RI-6-R2-1,2,4-
TPHA3HHBl, a npH AEHCTBHH ee Ha 3,5-auruaporuapasuno-6-R-1,2,4-
THpasuHb—3,5-6uc(2-popmunrnapasuno)-6-R-1,2,4-rpuasun, XoTo-
pbIl B AaJsblieflllieM UWHKJAH3yeTcsl B 3aMemleHHBL 1,2,4-TPHAasoo-
[4,3-6,4,3-d]1,2,4-rpra3un. MuorooGpasHe xuMHUECKHX NpeBpamIeHHH
IO THAPA3HHOBOH Ipynne MOXHO NPOCJAeAHTh 1a NpHMepe peaKUH#
3-ruapasuno-5-R!-6-R?-1,2,4-TprasuHos ¢ anpaerujaMH, KeTOHaMH,
1,3-1uxapOOHHNBHEIMHE COCIHHRIHAMH, Q-OKCHKHC/IOTAaMH, H30THO-
IHaHTaMH, aNTHAPHIAMH KHCJIOT, XJOPAHTHAPHAAMH H APYTHMH
peaKuHOHHOCTIOCOOHBMH coepHHeHHsIMu (cXema 4). B pesyawrare
B3apMogelictBus XLIX ¢ auunupyrOiMMi areHTaMH IPOHCXOHHT
o6pa30Banre pa3Hoo6pa3ubx Guuuxrudeckux cHcTeM. CTpyKTypa
NOJyYeHHBIX kOHACHCHPOBANNLIX reTepOUMKI0B Olpenensgercs HpH-
ponoi pearenTOB ¥ yCJOBHSAME NPOBeAecHHS PeaKuuu. I1pu peidCTrBHH
THNXN0PPOPMHATA B CYXOM MHPHAHIE NPOHCXOAHT MOHOAUHNHPO-
BaHHe TIO0 rHAPA3HHOBOH Tpynne, AaabHefiluee Harpepanse (150—
210°C) npuBoAMT X 3ameniennomy 1,2,4-tpuasono-[4,3-6]-1,2,4-1pu-
asuHy (Lla). B cnyuae aunnupymoniero arenra 3TH/ILHaHaleTaTa,
NpH NpOBeJelIHA peaKUHH B CyXOM OEH30J€ NMPOHCXOAHT TaKXKe MO-
HOAUKJHPOBaHHE C jJajbHefllliedl LHMKIAH3AUKEH €ero NpH KHNsYeHHH
B 20% HCI B 3amemennniji nupozonuaud (LI1). KunsuenneMm B Ges-
BOJHOM N¥PHIHHE C LHHHOMOMJIXJOPHAOM BejeT X 06pa3s0BaHHIO
(L16). ITpu cnnapnenun XLIX ¢ siHTapHeM MM (rajeBhlM aH-
THAPHIAMH BHIAEASIOT 3aMellleHHble THAPasHAki KHCJAOT, KOTOpbIE
UHKJH3YIOTCS B COOTBETCTBYIOIHE TeKCAarHaponupa3HHbl HJIH TeTpa-
rugpodpranasunn (LII)., O6paborkoh wp3oTHOLHaHATOM B KHISI-
IeM 3THI0BOM cmipTe BogensioT N-(5,6-audenua-1,2,4-rpuasun-3-
un)-N'-[ankun wam apuntuo(kap6aMons)|runpasun, KOTOPHH IpH
KHOsUelHy B 6yTalone mepexOfut B coepnHenue LIB, a mpu aefct-
sun HgCly, 8 xnopodpopme B coepnuenne Llr {255, 256]. Tmppasuno-
TPHA3UNH PearHpyloT ¢ ajbjeTHAaMH H KeTollaMH ¢ 00pa30oBaHHEM
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THAPA30HOBR NPH KHNSYEHHH B CNHPTAX B TEYEHHE HCCKOJEKHX MH-
HYT, 2 B HEKOTOPHX CJyyasX — yacos,

AMHHOTPHA3HHB BCTYIAIOT B PeaKIIHH KOHAEHCAIHH C aJbAerH-
NaMH H KETOHAMH, aJpJerHEaMu H aMHuamu [245—247], avun-
aueraramt [248, 249], zamemanTca BHABCMellePOBCKHMH peareHTa-
MH [250, 251]. JlanHnbie peaxknHH SBASIOTCA PA3HOBHAHOCTAMH KaTa-
JH3HpyeMol KHcaoTof O0paTHMOH KOHAEHCANHH KapOOHHABHBX
coefHuentHi ¢ aMHuaMH. COOTBETCTBYOLIHE 3aMelleHHbIe 10 aMHHO-
rpyiilie NONYYalOT H NpH AeficTeHH ¢opmamuna wa XLEII {252, 253],
AMEAHHE TPHA3HHOBOTO DAJAa MOXHO BHAENHTH peaKIHEll COexH-
nenda XXXIX ¢ RoNCH (OR), 8 AMPA B npucyrereun POCI;
{265].

Coegunenna XXXV, XXXIX BcrynawoT B peakniu KOHgeHCAHH
¢ n-uHTpo30-N,N’-1HMeTHNaHHIMHOM, o06pasys  a3ocoeAHHeHHA
TPHa3HHOBOro paxga [166]:

R1 ri
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6-AvHuo-5-rHgpasnno-1,2,4-1puasnun-3(2H)-o8  npu pedcranu
THJOpTOanerara B NPHCYTCTBHH KaTadHTHYECKUX KodaHyects' HCI
obpasyer 3aMemennut s-rpuasono-[4,3-d]-1,2,4-rpHasun-3(2H)-ou
yepe3 NpoMexyToyHblH ruapa3od. ITpu nposeXcHHH peakuHH B pas-
6apxennoit HCI npu 80° C o6pasyercs 3aMemenHplil S-TpHA30J0-
{5,1-d]-1,2,4-rpua3un-3(2H)-on. AmMuuHOrpynma B 3THX VCJAGBHSX B
peakuHu He yvacteyer [149]:
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ITon neficTBHeM pa3AHUHBIX ANKHJAWPYIOMIHEX ATEHTOB aMHHO-
TPHA3HHNW NOABEPraioTCcs aJKHAUPOBAHHIO IO AMUHOIpyNIe HAH B
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KOJIbIO, B 3aBHCHMOCTH OT YcJ/loBuli mposejenus peaxuud. IIpu aa-
KunupoBauun XXXV gHMerHJcyJp(PATOM B COA0BOM HJIH aMMHay-
HOM pacTBOpe 3aMelleHHe HpeT 1m0 aMHHOTpylie ¢ 06pa3oBaHHEM
3-MeTHNnaMHHO- MM 3-gHMeTHaaMHHO-5-R!-6-R2-1,2,4-rpuasunos
[166, 257]. He#icrBueM puankuacyandara Ha XXXV noayqarT coab
1-R-3-amuno-5-R!-6-R2-1,2,4-tpya3yna, a npd B3aUMOJIEHCTBHH
MOJHUCTOTO METH/Ja B IIEJOYHOH cpele Bbijensior ase coau: 1-R-
XXXV u 4-R-XXXV 8 cootnowcnun 1: 1. I'lo sropoMy aToMy a3so-
Ta MAET aJKHJHpPOBaHHe 0pH AeACTBHH HOAHCTOr0 3THJIAa Ha
3-amunorpuasun [166, 257—260]. Taxkoe Hampas/JeHHe peaKuHH,
KOrga cTepHYecKH JOCTYfias aMHHOTpyfina He 3aTparkBaeTcsl NpH
aJKHJIUDOBAHHH, NPCACTABJISCTCA HECKONbKO HeoXuaaHHwM, [IpH-
YHHOH MOXET CJAVXKHTb 6G0Jee BbIcOKasfd HYKJjeOdUIbIOCTH aTOMOB
a30Ta TPHA3HHOBOTO KOJblA, BO3MOXKHOCTb HeJIOKAJHIAUUH 3apsajia
HOHAa 1O XOJbiy, crciHdbHUYecKHe 0COGEHHOCTH CTPOEHHS TPHA3HMHO-
BOTO KOJIblla. B Kauecrse aJNKHJHPYIOIIHX aleHTOB MOXKHO NpHMe-
HSiTh H COCAMHEHM, COAepKallHe TpOHHYIO CBA3b, HanpHMep
3-6poM-nponuu-1, koropuit 8 JMPA (80% NaH) aaxkuaupyer
cocpudenue XXXV g0 cOOTBeTCTBYWHIEI0 AaJIKHJAaMHHOTpUHA3HHA
{259]). Kunsiuenuem XXXV c sTHn0BHM 3(pPHPOM o-6pOMyKCYCHOH
KHCJAOTH (Han MeTHJOBHIM 3(HPOM) BBOLAT KapO3TOKCHrpynny B
nonoxeHue 2 koanta [261]. HeficrBHeM «-TaJIOreHKETOHOB B mIe-
JOYHOH cpere Ha 3-aMuno-5-R!'-6-R?-1,2,4-TpHasHHW CHHTE3HDYIOT
3aMellleHHBle  ©MHAaszo0-[1,2-6]-1,2,4-rpnasunnl [166, 262—264].
CioXHbe KOHAEHCHPOBAHHbIE CHCTEMLI BBHLASNSIOT H NPH aJKHJH-
posanun 2-6pomaranonoM XXXV [258], a«-6pomanernnabpomMuaom,
srunGpomaiteraroM B 5Y%-Holi cnHprOBOM miesOuH, o-GpOManETHII-
6pOMHAOM B NHPHAHHE B NPHCYTCTBHH 3THJaTa HATpHsA HAH B 5Y-
HOM] cnuprosoM pacrBope KOH npu HarpeBandu uaAM KHnfA4YeHHH
[255]:
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Anxunnposaune aumernicyabdarom coegunendii XLVILl s Boanoi
meaoun (NaOH) seper x 3aMemedHio BOROpOaa NpH BTOPOM aro-
Me a30Ta Ko.abla ¢ o6pasosanmem 2-metun-XLVIII [153]. B cayuae
5-amuno-6-R-1,2,4-rpuasun-3 (2H)-raona (XLII1) aaxunaunposanue
AHAJKHICY LQATOM HAeT 1O cepe ¢ O06pa3oBaHHeM  3-METHAMep-
Kanro-5-aMuHo-6-R-1,2,4-rpra3una. OG6GHYNO CHHTe3 BeAYT B CIHP-
TOBOH LIEJOUH NPH HENpOAOJIKMTENbHOM Harpesauun [151, 204].

6-AMHHO-2-MeTHA-3-penna-1,2 4-TpHasun-5-04  [153]. 11,7 r (62,2 mmoas)
6-amuio-3-dpenna-1,2,4-1puasui-5(2H)-ona pactsopsior 8 60 Ma 2 ®. NaOH,
saTem pasbasasior 500 ma soan. Jo6amasor 15 ma (158 Mmo0ab) auMeTHI-
cyabgaTa M NePCMENIMBAIOT NPH KOMHATHOH TeMmmepatype 24 4. Ocanck oThHABT-
poBLBaloT. OYHCTKY MPOH3BOAST NEPEKPHCTAUIM3AUHER M3 CMecH  STHJIOBLIH
cnupt/auvernndopmamu, Cywar B skchkatope nan P:0s. Buxom mpoaykra ¢
T. 1A, 258° C cocrasaser 4,8 r (24%).

Amuno (ruapasuno)-1,2,4-rpHa3HHbl NOABEPrailoTCst  OKHCJCHHIO
pa3/MHYHLIMH areHTaMM: a30THCTOH KHCJOTOH, NMePOKCHIOM BOAOPO-
Ka, IEpMaHTaHATOM Kadug, okcnaom Maprauua (IV), oxenjgom pry-
TM W 1p. B 3aBHCUMOCTH OT NPHPOAB OKHCAMTENT H YCJOBHH mpO-
BEleHHST peakllil OKMCJEHHE MOXKeT 3aTparusarb TPHA3HHOBOE fl-
po (c o6pasosanueM N-OKCHAOB), a TaKkXKe HJATH C OTHICTIIEHHEM
bYHKUMOHAJIBHHX IPYNN HAM HX 3aMEHO# Ha CHAPOOKCHrpynmy.

Hcnosib3oBande B xauectse OKHCJHTeAs Aa30THCTOH  KHCJOTHL
(0BHUHO peakilHio HPOBOAST ¢ HHTpHTOM HaTpHi B pa36. HCI),
K4aK NpaBHJIO, BeJeT XK 06Da3’0BAHHIO CJOKHLIX KOHJEHCHDOBAHHLIX
cucreM. Tak, 3-rugpasuno-5-R!-6-R%*-1,2,4-rpuasunm (XLIX) npu
fefictBMH a30THCTOR kucaorel npu 0—5°C uepes necrabuibHbIE
npoMexytounsle  3-a3up0-5-R'-6-R*-1,2,4-rpHasHnLl  caMONpOM3-
BOJILHO TEpexOnsiT B 3aMelleHHble Terpasonofl,5-6]1,2,4-TpHasHubl.
5-Tuapasuno-6-R-1,2,4-rpuasun-3(2H)-onn  TakXke o6pasywor B
3THX YCJOBHSIX KOHIEHCHpOBaHHbIE cHeTeMH [266—272] B cayuae
6-amuno-1,2,4-rpuasun-3(2H),5(4H)-auona npu aciicTBHA a30THC-
TOH KHCJAOTH HJH eaxoro Harpa 06pa3yiorcd MPOH3BOAHBIC TPH-

asoaa [1058].
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AMHHOTpHA3HHBl OKHCAAIOTCS NEPOKCHAOM BOAOpPOAA O COOT-
BercTBYIOIKHX N-okcuaor [232—234, 273). Oxucaenne 06LiyHO npoO-
BoasT B ykcycHo# kucaore. Ilpu nposepeunu oxucaenus 90% HoO,
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B nosaudochopHOH KUcaoTe 3-amHHO-1,2,4-Tpuasun-2-okcuia BHue-
a1 3-aMiHO-1,2,4-1pHasun-2,4-1MOKCHA, a NPU OKHUCJAEHHH Hal-
YKCYCHOH KHCJOTOH B CYCNEH3HH, CMOYeHHOH Bogo#, npu 60°C
[IPOMCXOAHT OKHCJEHHe MO NMATOMy aTOMy yraepoja ¢ oGpasoBanu-
eM 2-N-THpOKCH-3-aMHHO-2,5-nuruapo-1,2,4-tpuasun-5-ona. Ana-
JOTHUHBIA TPHA3HH BHIAEJAIOT H TNPH NpPOBeAeHUH peaknuu B 0,2 M
NaOH. IIpu npoeejcHHH peakiuuu B BOAHOH LIeJOYM npu HarpeBa-
HHH HJIH pa30aBJIeHHOH YKCYCHOH KHC.JOTe NPOHCXOAHT PasMHKaHHE
TPUA3HHOBOIO IHKJa C OTIIeNJeHHeM aMMuaka H 3aMblKaHHeM HO-
BOI'O TPHA30JBHOrO HJAH HMUKA30JabHOro nukaa [160]:
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Coeaunenus tuna XXXVIII oxucasorcs KMnOs B mnredounoit
cpefie MO BOAOPOAY B MOJOMCHHE O TPHASUHOBOrO Kosbua ¢ o6pa-
3oBaHiem 3-aMuHO0-6-R-1,2,4-1pnasun-5(4H)-ona [240]. B cayuae
METHJIbHOI'O 3aMECTHTensT B MOJOXeHMH 6 Kodblla COCIHHeHURA
XXXVIIl npu oKHCTeHHH B 3THX YCJAOBHUAX MPOMCXOAHT OXHOBPe-
MEHHOEe OKHCJeNHe MO NOJoKeHHSM O M 6 Koabla ¢ 06pasoBaHHeM
3-amuno-1,2,4-rpuasuu-5(4H),6 (1H)-anona [184]. Anajoruunne
TPHA3HNL NOJYy4ai0T H NPH OKHCHEHHH XPOMOBOH KHCJAOTOH WM
NCpOKCHAOM BOAOpoAa B yKcycHoh Xucaore XXXVIII [6, 232, 274).
Oxncnenne 5-amuno-6-R-1,2,4-rpuasun-3(2H)-tuona (XLIII) nep-
MauraHaroM KaJHf B meJOYHOH cpele NPOHCXOAHT uepe3 00paso-
BAHHE NPOMEXYTOYHOH 5-amuno-6-R-1,2,4-rpuasun-3-cyabdokucao-

TBl, KOTOPasi OTHOCHTEJbHO JerKo FHAPOJH3yeTCs (B NPHCYTCTBHH
HCl) mo 5-amuno-6-R-1,2,4-rpuasnn-3(2H)-ona (XLII) [151]:
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[lpu peficrBHU aApyrHx OKHCAHTEJeH, HalpHMEp OKCHLA PTYTH,
okcHaa maprauma (IV), npoucxoaur oTmendeHde THAPa3uHOBOMH
rpynnsl. Peakuud nposoAsT B UHEPTHbIX pacTBOpHTENAX (reTpa-
ruapodypane) OYHHIEHHHMH OKCHEAaMH MCTaJJOB INPH KOMHAaTHOH
TeMIlepatype B TeyeHHe HECKOJbKHX uacoe. Takum cnocobom Bmep-
Bhle GHA moayven He3aMewlenusidt | [45, 192, 275). Ilpoussonuble
XLIX oxucasiiorcqa XJOPHLIM KeJe30M B VKCYCHOH KHCJAOTe JO
Gue (5,6-pudennn-1,2,4-rpuasni-3-1a), KOTOPHHA BBHIASJAIOT BO3TOH-
KOH B BaKyyMe Hal MeAHO# lblibio [226]:
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Karanutaueckoe BOCCTAHOBJIeHHe NPOBOAST AN XJ0P3aMelleH-
HBIX aMHHOTPHA3HHOB, NIPH 3TOM NPOHCXOAHT OTIIEILIEHHE XJ0pa, a
aMHHOrpynna se 3arparuBaercs [112, 101, 103, 207]. Boccranosane-
HH€ PasJUYyHbIMH BOCCTAHABJHBAIONIHMH areHTaMH, 3aTpParkeaionue
TPHA3HHOBOE KOJIbLO, PACCMOTPEHO B pa3p. 8.

XLIX o6pasyior okpauleHnble KOMIeKCcH (po30Bble, nypmyp-
ubie, cHHHe) ¢ coablo Mopa. Komimiexc coctonr u3 3 mosekyn
TPUa3HHA M OAHON MOJEKYJbl HABYXBaJEHTHOH co.au xenesa. Mec-
CACAOBAJH BAHfAHHE 3aMeCTHTeRefi B TPHA3HHOBOM KoJblUe Ha 06-
pasoBaHHC KOMILIEKCOB. ¥YCTAHOBJGHO, UTO 3aMCIICHHBle THAPasH-
bl He 06pa3yioT KOMIUIEKChl. 3aMeCTHTeNb B MOJOXKEHHH D Koabna
He OKa3blBaer BJAHAHHS Ha 0Opa3oBaHHE KOMIUJIEKCAa H HE H3MEHseT
ero peer. [Ipeamonaraior, yro H3MeHEHHC nBeTa KoMIJeKca Gynper
HabalofaTued NPH BBEeJeHHH 3aMecTHTeNed B NONOXKeHHT 2 uiau 4
Konbpa. Hexoropbie M3 KOMILIEKCOB, HampuMep, 5-m-xyopdeunna-3-
rugpa3uto-1,2 4-Tppasud H S-UHKAOTeKCcHA-3-rHApa3Huo-1,2,4-Tpu-
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a3HUH, HAWJIH NpPHMEHeHHe AJMS KOJOPHMETDHUYECKOrO OIpeje/enHs
xenesa (II) [276].

[Ipu B3anmojgeficteun cunuabuolt kucJorel uin KCN B cpene
cepurctoii kHcaAOTH ¢ coeauncuuavu XXXVIIL s soano# cpene mo-
Ay4aoT cMech npoaykros:  3,3'-amamuno-6,6’-auvernn-6uc(1,2,4-
tpuasuu-5-un)  (LIV6), 3-amuwuo-6-merun-1,2,4-rpuasun-b- Kap6-
avMHIL H 3-amuao—6-mem.n-1,2,4-Tpna3nu-5(4H)-oH (XXXIX). Ipu
NpOBEJEHHH pPeaKUHH B CIHPTOBOH Ccpele MONYYaeTCs TaKXKe CMech
npoayKToB, Ho BMecTO Tpuasuna XXXIX ofpasyercs 3,6-nzamuuo-
5-ankoxcu-1,2,4-tpuasun. B cayuae HesamemeHHoro 3-amuuo-1,2,4-
TPHa3HKMA NPH NPOBEJEHUH DEakUHH B METH/NaTe HaTpHSi BHAESIOT
eIHHCTBEHHL | NpofykT — 3,3’-auamuno-Guc (1,2,4-Tpuasuu-o-ui)
(LIva) [6, 15]:
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5-AMuno-6-R-1,2,4-rpuasuu-3(2H)-ou Moxer npucoeaussaTL (HOTO-
XHMHYeCKH BOAYy 1O YIraepoay B INojoXeuue 6 TpHa3HHOBOro
KOJIbI14.

Avunorprasunet  tuna XXVI, XXXI, XXXVIII 6pomupyores
GpoMOM B BOjE NMpPH KOMHATHOH TeMmepaType B NoJoxeHHe 6 TpH-
a3HHOBOTO KOJblla ¢ NoJyueHHeM 3-aMHHO-5-R-6-0pom-1,2,4-Tpuasu-
uoB. Ilpu Gpomuposaunn coegunennss XXXVII s cpene cepoyraepo-
A2 TPOHCXOAHT 3aMellleHHe BOJOPOAa Ha GpoM B NOJOXKeHHe D
xoabia {104, 240, 274). XaopaaMeilentble 3-aMuHO-1,2,4-TpHa3unsl
agerko noayvaiorces npu aeictBuun POCl; na XXXIX, rtaxkxke ua
3-amuuo-1,2,4-rpnasun-5(4H),6 (1H)-anonw [184]. dns ranoreusa-
MEIEHNHEX AMHHOTPHA3NHOB (OALLUIMHCTBO peakUHH, XapaKTepHbX
Aaf ranoreda, He 3aTparusBaerT amMHHOrpynmy. XJop npH aAeHCTBHH
METHJaTa HaTpHA B MeTaHOJIe 3aMellaeTcs Ha METOKCHTpymmy.
B cayuae 5-amuno-3,6-puxaop-1,2,4-Tpuasuua B KHCAOH cpepe NpH
KeHcTBHH 1 MoJAs MeTHJaTa HaTpUA NPOHCXOJHT 3aMeHa XJopa B
NoJOXKeHHH 3 KOJblla, 4 B HIEJOUHOf cpejle — B NojoxeHune 6 TpH-
a3uHoBOro xogbla [112, 207]. Onucano nonyuerue 6-HHTPO-3-aMHHO-
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1,2,4-Tpuasun-5(4H)-ona peficreuem asoTuoil xucaorsl ma XXVI
[240]. AMugorpynna He OKa3biBaeT CYIIECTBEHHOrO BJHAHHA HA XOJ
peakuuit Apyrux ¢yuxuuonannpupix rpynm. Tak, okcorpynna same-
laeTcs Ha THOKCOTPYINY B cpeje NHPUIHHA NPH AeACTBHH NeHTa-
cynb@guia ¢ocpopa na 3-amuno-6-R-1,2,4-1puasun-b (4H)-ounm [158,
169, 171}.

Kax npasuno, peakukH, nporekawmbe §e3 yyacTHss aMHHOTPyI-
nH, HayT 6e3 XaxkuX-aulo awomanui, Hanpumep, 6-o-ranoredBu-
MU -3-aMHH0-5-R-1,2,4-TpHasunb nof4 AeHCTBHEM CIHPTOBOH IHEAO-
UK OTHIENSIOT Ta/lOTeHBOACDOA H nepexoadar B 6-3Tuuun-3-aMHHO-
5-R-1,2,4-Tpurasunbt [277, 278]. AToMbI BOZOPOJa METHAbHON [PYNIH
B 3-aMHHO-5-MeTun-6-R-1,2, 4-Tpuasuuax n0BOABLHO NOABUIKHBI, II0-
3TOMY cOefHHEeHHe cNOcOOHO BCTYyNaTh B peakilHH KOHAEHCAUHH C
anbferniaMu ¢ 006pa3oBaHHeM COOTBETCTYIOIHUX 3aMeIEHHWX 5-BH-
uua-3-aMuu0-6-R-1,2,4-tpuasunos [279, 2801

AMEHO (THAPA3HHO) TPHASHHH [OABEPraiOTCs THAPOAH3Y MO aMHU-
HO-, THAPA3HHOTPYNNaM B WIeNOuYHOH HAH KHcao# cpeac. Onucad
THA POJTH3 ﬁ-aMHHO(FﬂﬂgaSPIHO)-3-R]‘-5-R2-1,2,4-TpHaSHHOB B ILEJOY-
HoHl cpene go 3-RI-5-R*-1,2,4- Tpuasuu-6(11)-oua, ruaponus rugp-
alsuluosamemeuﬂoro TpHA3KHHA MOXKHO NPOBOJAHTL K B KHCJAOH cpefle
141, 220]:
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B paunux paforax omnucad Truapoaus 6-amuwuo-l,2,4-Tprasun-
3(2H), 5(4H)-guouna, Ho Kak NMOKasajH JanbHeHllne HCCIe10BaHHSA
THADOJH3 3TOTO COEIHHCHHA KaK B KHCNOH, TAK U B LIEJOYHOH Cpe-
Ae He NpHBOAHT K 6-ruipoxcu-l,2,4-rpuasuu-3(211),b(4H)-auony,
a o0pasyercsi 3aMemleHHas 5-rugpoxcu-1,2,4-rpuas3on-3-kaplonopas
xucaora [105]. Ilpennmomararor, uTo B cayuae IpoBEACHHA peaKiUHH
B IeJOYHOH cpeje, THAPOKCHJ IPHCOEAHHAETCA K Haubojee 3/eKT-
pPOHOAEDHIIUTHOMY aTOMY yriepoga B MMO.JI0XKeHHe 5 TpHA3IHOBOTO
koab1a. Ceasby Ng,—Cs pacuiemnsiercss ¢ 00pa3oBanieM HEUHKJH-
UCCKOro MHTEPMEAHaTa THNA 3aMelleHHoro xapfokcuaar-uona. Kap-
GOKCHAAT-HOH H30MePH3YeTCs B 3aMEIIeHHOe a30COCAHHEHHE, KOTO-
poe LHKAH3YeTC B 3aMeIleHHBIH TpHA30J € OTILENJIEHHEM aMMHa-
xa, [IpH KHCNOTHOM KaTadu3e peaklHH FHAPOJH3a NMPOTOH aTaKyer
avuporpynny B nomoxeunn 6 xoapua. OGpazoBaBlunica TpHA3H-
HHIAMMOHHH cnocofer MpPHCOEIHHATh MOJEKyJdy BOJH 10 CBA3H
N¢)y—Cs, ¢ nanpHedmnM pa3pbiBOM CBA3H H 00pasOBAaHHCM IICIHK-
JHYECKOTO HHTEPMEAHATa — 3aMeleHHOT0 NMOHa aMMOoHusA. M3oMme-
pH3allKMsl HETEPMEAHATA [NAeT KAaTHOH 3aMCLUIEHHOr0 a30COeIHHEHHS,
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cTabunusupyomulica 3a cyer OTULIENJeHHs amMuaka (MM HOHA
aMMOHHS) W 3aMbiKaHHs TPHA30JbHOrO nmkjaa. HecMorpa Ha pas-
JIAYHbB MeXaHHU3M Npouecca 06pasyercss OJHH H TOT e KOHeYHH#
NPOAYKT — 3aMelenHas 5-ruppokcu-1,2,4-Tpaason-3-Kap6oHoBasn
KHCI0Ta. DTO 00YCJI0BAEHO CXOACTBOM B CTPOEHHM HEUHKJHYECKUX
HHTEDMEIHATOB:
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6-Apunaso-1,2,4-rpuasun-3(2R),5(4H)-qHouH, modydeHHbie npr
B3aHMOJCHCTBHH COJNIH AHA30HHS C 3aMENIEHHLIMH YPEeTaHAMH B MIe-
aoynom pacteope (NayCOsg), rHApPONHIYIOTCH NPH KANSAYEHHUH B [fe-
aoyax (KOH) mo ¢opmanmna-xapbonoBoi xucaors [281]:
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5-AMnu0-3-R!-6-R2-1,2,4-TpHa3HHb, B 3aBUCHMOCTH OT 3aMeCTH-
TeJSI B TOJIOXKeHHH 3 KOJbla, NOoABEepraloTcs CHApPONH3Y B cJabo-
IeJ0YHOH MM KHCJAOH Cpefe [0 COOTBCTCTBYIOIIHX  S-THAPOKCH-
TpuasutoB. I'napoans tprasunos tuna XLI nposogar npu kunsde-
HUH B cHabHOKHCA0A (48% HBr) wam  memounoit (3% NaOH)
cpene [147, 192]. 5-Amuno-3-R-6-x710p-1,2,4-TpHasHHH HAH 5-aMHHO-
3,6-auxn0p-1,2,4-TpHasHBL rHAPOMH3VIOTCS B METHJIOBOM CIIHPTE B
NMPHCYTCTBHH MeTHaaTta Hatpusa Ao coeguuenuit XVII [207). B cay-
yae ruapasuia (5-aMHHO-6-¢pernn-1,2,4-Tpuasua-3-kapooHoBoHl KHe-
JIOTH) TOj AeHCcTBHEM IIETOYM HADSAY C HVKJIeO(PHIbHHM 3aMerie-
HHEM aMHHOrpynmbl Ha OKCO, MPOHCXOIHT W NeperpynnupoBka Kyp-
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imyca c¢ obpasoBaHueM 3-amuno-6-peunn-1,2,4-1puasun-5(4H)-ona
{192]. Tpuazuubl tina XXI11 u XXV Bbige1A0T NP 1I€A0YHOM THI-
poan3e H-amunO (ruapasuno)-6-R-1,2,4-tpuasun-3(2H)-oHa (THoBa)
[106, 151, 196, 253, 276, 282).

3-AMuH0-5-R1-6-R2-1,2,4-Tpua3unsl NoaBCpPrawTcs HYKAeoPHIb-
HOMY 3aMEUIeHHI0 NO aMHHOTPYNIie Ha OKCOTPYNNY NpH AEHCTBHH
menoyd wad Kucaothl. B cayyae XXXIX ruaponu3 nposogsar Aef-
CTBHEM a30THCTOH KAc.ToTh [234, 273]:

panty

NHj NHNH2

N%‘R “%R
N e
H

R=H, ALK, Ph, An,

Mexann3M ruapoAn3a B LIeAOYHOH M KHCI0A Cpeae AMHHOTPH-
a3UHOB CYHIECTBEHHO pasnuded. ['miapoaus noj AeficTBHEM IeI0YH

CBOAUTCA K NMPOCTOMY HYKI1€O(QHJIBLHOMY 3aMELICHHI0 aMHHOrpPYInbl
Ha OKCOrpyllly:
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CyHTaloT, 4yTO MexaHH3M B3alIMOAEHCTBHA aMHHOTPHA3HHOB C
a30THCTOA KUCJAOTOH He OT.I1MYACTCA OT OOUIENIPHHATOrO H BKAKYAET
B cefa cranup ofpa3osannus N-UHTPO30AMIHA, er0 H3OMEPH3ALHIO
B a30ruipar, KaTanM3lnpyeMore KHcC/AOTOfl ero npeBpawleHHs B HOH
nnasonns. Tlocaeanmni cnocoben OTIICHAATh Modekyay asora ¢ 0f-
pa3oBaHHeM TpHa3uHKapOKaTHOHa, CMOCOGHOTO pearlpoBaTh C HyK-
kaeopuiom (BoaoH) ¢ o0pa3oBaHHeM KOHEUHOro NPOAYKTa — 3a-
MenteHHoro 1,2,4-rpnasun-3(2H)-oua:
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BeHay Bblcokol peakimHOHHOM cMOCOOHOCTH TPHA3HHOBOIo kapb-
KaTHOLA, BNOJAHME BO3MOXKHO NpOTeKaHHe peakiHH NeperpynnH-
POBKH, B TOM Uuc.Ie ¢ paclieniedHHeM Huxnaa. OJHakKo B JHTepaTy-
pe lleT ¢cBeAeHHH O NPOAYKTax NOAOOHKX NpeBpaleHH .

McenenoBan kucabl#t ruaponns saMenieddoro 3-amuto-1,2,4-tpu-
a3sHHa M yCTAHOB/AEHO, UTO MOJAYYaloT 3aMeWeHHbIA HMuAaaso-[1,2-8]-
1,24-Tpnasun [283]. 3ameluennnie uMHaa30-[4,5-e]-1,2,4-TpHasunml,
a Taxkxe (QeHnAMMuIa3o-[4,5-€]-1,2,4-TpHasdHsl  MOXKHO BHAEAHTD
OKHCAHTeNbHON HHKAH3alHell aJKna3zaMelleBHLIX O,6-InaMHHO-2-
6en3ns-3-oxco-1,2,4-tpuasina [284].

3.5. HpumeHeure amuHo-1,2,4-TpHasHHOR

AMuHo (rrApa3suno)-1,2,4-TpHasuBel H UX 3aMCLleHHLe N0 aMH-
HOTDYNIle MOI'YT HAHTH NPHMEHeHde B KayecTBe JeKaDCTBEHHBIX
BCULECTB, NecTHEHAOB. Ila ocHOBe TpuasulioB AaHHOroO Kaacca Npo-
JIO/2KAKT c034aBaThCd HOBble (papMmaleBTH'IECKHe NpenapaTh, ©0-
Jd4/1al0llHe NPOTHBOBOCMAAHTEALHOR M aHaALIH3HpywmeH, BHPY-
UHAHOH aXTHBHOCTBLIO, aHTHOAKTEPHAAbLHHM JeHACTBHEM, a TaKXe
npenaparbl, NPHMeHsAeMLIC jas JeYeHHA pAacCTPOiicTBa HeHTpaJb-
HOIl HepBHON CHCTEMB, MausapHH, ABJAIOMIMXCA aHTATOHHCTAMH THC-
TaMHHa [6,2856—292]. 5-AMHHOTpHAa3HHH H HX 3aMelleHHHE HalljH
npHMeHedle B KalecTBe nectuiuaoB. Tax, d-okenamunnbo-1,2,4-Tpn-
asuy -3(2I1)-ou axTuBeH npPOTHB UINPOKOIHCTHBIX, 3/7aKOBBIX, OA-
HOMIETHHX H MHOLNJETHHX COPHAKOB H 00aanaerT QyHruuWHbIM d¢-
¢exTom nporuB Fusarium oxysporum [293]. B xauectBe cpejacTea,
3a/1epXKHBAKMIErD POCT JAepHa ¥ He yXy/[IUaoLLCere ero  CBOHCTB,
MOKHO NpPHUMEHATb B Ao3ax 6—16 kr/ra S-aaxnaamuHo-1,2,4-TpH-
a3un-3(2H)-on. PynruguaHoe aefcTBHe NPOABAAKT & 3aMelieHHEE
FHApa3uHOTPHA3HHKH [294]. B mocilegHee BpeMH NPEINOKEHH CYilb-
(bOHaMHIHble TPHA3HHOBLIE TMpenapaTol, Ob6JMalaouiye repoHIHAHOH
aKTHBHOCTLIO. B gosax 0,1—I10 xr/ra oun yHHYTOXKAKT pPOCHUKY
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KPOBSIHYIO, KypHHOe NpPOCO, OBCIOT, AypHHIIHHK, XaccHlo, TyMa#H,
macna.iyM pacUIMpeHHbH, JHCOXBOCT, aKCHpHC WHPHIEBHHA H Ap.
NpH 10- H NOCJEBCXOJOBOM NIPHMEHEHHH, KPOMe TOTO CyJib(POHAMHAA-
Hble TDHa3HHbl OKa3biBAalOT DPOCTperyJdpylomee aefictBue [295—
298). TpuasuHcybpOHAMHEAB MOXKHO NPHAMEHATb B CMecH ¢ APyTH-
MH cyJb(poHaMUAHBIMH repOununiavMH. TakHe npenapaTto 3QQeKTHB-
HH TPOTHB IIHPOKOTO CHEKTpa COPHAKOB NPH A0- H NOCIEBCXOI0-
BOM BHECEHHH W NPOABASRIOT POCTPETryJHpYyIOIlee AeHCTBHEe Ha KyJib-
Typnbix pacrendsax [299]. 5-Amuno-6-azaypanus M ero 3aMemieHHble
N0 aMHHOIpynne NPOoABJAAIOT HRIHOHPylOmee AeHCTBHE Ha  pOCT
pactennii [300]. Ouncann 3-amuHozaMeunleHHwie 1,2,4-Tpra3nHH, KO-

TOpHle B KOHUeHTpaunuu | v/a nogasasior ¢HTODTOPC3 TOMATOB
[177].

4, 1,2,4-TPUA3IUHBI, MMEWOIUHE 3AMECTUMTEID
B NOJOXEHHH 4 KOJIBLHA

4,1. $v3uYeCKHE H CNEKTPaJbHHE CBOACTRA

1,2,4-TprasuHpl, HUMeKIIHe 3aMeCTHTEIb B NOJOXKEHHH 4 KOJb-
L[4, BLIHECEHId B OTAedbHYIO TJIaBy H3-3a CNeUHPHUYHOCTH HX NOJAY-
yeHHUs, XHMHUECKHX CBONCTB, a TakkKe IIHPOKOro NPaKTHUCCKOro
npuMedeHns 8 ceabckoM xodsfcrBe. Ulupokoe pacnpoctpanenne
NOAYUAAa XUMHSA 4-aMHHOTPHA3HHOB, NPUMEHSEMHIX B  KaueCTse
necTHUHAOB. Pexe BeTpeualdtea ankua(apun)iaMellleHHble TPHa3H-
Hbl, 1,2,4-TpHasuH-4-oxkcHant # japyrre. CpeldH 4-aMHHOTPHU3NHOB
IUHPOKC npeAcraBaedbl 4-aMuH0-3-R'-6-R2%-1,2,4-Tpnasun-5(4H)-ouu
(LVI).

" 4-3amemennble 1,2,4-TprnasuHl npedcTaBadioT coboil TBepabie
KPHCTaAIMUeCKHe Beudlec1nd, GecHBEeTHBIC HAH ¢/labOOKpalleHHble ¢
OTHOCHTENbLHO BHCOKHMH TeMmnepatypamu naasaeHus. },2,4-Tpu-
a3uH-4-OKCHAB, HMeloulHe MeTHAbHbie H (heHHAbHHE 3aMecTHTeJH,
NJIaBATCA [PH HH3KHX TemlepaTypax, a cojepiKaiiie TOAbKO (e-
HHJIbHBlE 3aMCCTHTEN]l — NDH BHICOKHX TeMnepaTtypax. DOJbUIHHCT-
BO COCAMHEHHI HepacTBOPHMO B BOJE, ManaOPACTBOPDHMO B OPraHH-
yecKnX pacteBopuTtensx. pK, 4-saMemeHHBIX TPHA3HHOB Majo
34BHCHT OT 3aMecTHUTCAs B nonokelHu 4 xoabuwa. Taxk, pK, 4-meTHa-
6- (2-untpobensnn)-1,2,4-tpruaznu-3(2H) ,5(4H) -anona pasno 9,75,
a ero 4-amuHozamcmedsoro — 9,30 [306].

B HWK-cnektpax 4-3amemenHblx 1,2,4-Tpuazunc  ualawiawTr
XapaKTePHCTHUECKHE NIO.I0CHI MOIACIUICHAs, XapakTepuble aas 1,2,4-
Tpra3zuHos. MK-cnekTp, Hanpumep, 3-dpeHiaMHHo-4-aMuHO-6-(e-
Hua-1,2,4-Tpuaznu-5 (4H)-ona, umeer cacaymwuiHe NOAOCH  1IOMMIO0-
menns (KBr): 3340, 3280, 3080, 3060, 2950, 1700, 1610, 1570,
1540, 1500, 1480, 1455, 1440, 1310, 1200, 1065, 1030, 900, 885, 850,
790, 750, 700, 695 u 660 cm~!, OTHeceHHec HCKOTOPHX OOJOC;
3340 u 3280 cm ' — BaneurHoe KoneGaHHe  aMHHOTPYNNH;
1700 ¢cm~' — BasqeHTrHOe KOgAeBaHue kKapOoHHIAbHOH rpynnw [301]
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B HK-cnekrpax 4-amuuo-3-R'-6-R2-1,2,4-tpnasnuu-5(4H)-onos Ba-
JeHTune Koaebanua aMHIOrpynnbl Haxoaarcs B oOsacrax 3300—
3350 u 3180—3280 cv~!', a xapOouuabHo#i rpyntb — 1670—
1710 cv ', XapaxkTepHCTHUeCKYl0 noaocy moraouents npu 1570—
1580 cm~' orHocar k noraowensio rpynn C=N. CkeneTHOe KoOaAe-
GaHle TpHa3WHOBOIO KOabla pacnoaoxkeHo B ob.aacta 1120, 1030,
995 cv~!, na 3aMccTATENs B NOJIOXKEHHH 3 KOJALIA — THOKCO-
TPYNNbl, XapaKTePHCTHUECKHE NOJOCHI NOT/OUWEHHST THOHHOH rpynm-
no Haxoadrca B obaacry 1185—1240 ecm~!. Tunnuawe UK-cnekrphl
4-amun0-3-R'-6-R?-1,2,4-rprasnu-5 (4H) -odos TIpHBEAEHb Ha
puc. 5. UK-cnexrpbr  4-verda-3-R!-6-R?-1,2,4-tpuasnu-6 (4[1)-onos
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Puc. 5. MK-coektpnt (KBr) samemeudnx 4-amuno-1,2,4-Tprasui-3-oHoB:

a — 1-amulio-6-TpeT-O6yrna-1,2,4-tprasuy-3(2H), S5(4H)-anon; & — 3-MeTHATHO-4-a MHUIO-G-TPIT-
Gytua-1.2,4-1pHaznun-a-on [304]

HECKOJbKO OTAHYAlOTCA OT CNeKTPOB 4-aMHHOTPHa3pdHOB. Tak, B
obaactu 2952—2990 cM~! pacnosoxkeHnb BanenTinle KonebaHAS Me-
THJILHOM Tpyunbl AP UYETBePTOM aTOMe Aa30Ta Koablla, a B 06aac-
TH 3400—3415 cv~! HaxonATeca BaJjcHTHBIE KoJebaHHA  CBA3H
Ni—H. Kapbounabhoe noraowenue —- npr 1685—1695 cv! [311,
312]. Ocuosuble noaockl nordaomcuuss B MK-cnexTpax HekOTOpLIX
4-3avemeunnlx 1,2,4-Tpuasniios npuseneHs B8 taba. 11.

JnexkTpoHHBIE cNekTphl noraouweHnsa 4-zavewendrstx  1,2,4-Tpu-
a3uHOB MBAAIOTCA BechbMa HHGOPMATHBUBIM  METONOM  H3yUeHHSA
CTPYKTYpHl TpHa3lHoBoro f1pa. Mx npaktniueckoe Hcro.b30BaHHE
3aTPVAHEHO CJOMKIIOCTbIO OTHECeH! MAaKCHMYMOB ROTJOIUEHHA X
OnpeseleHHBM CTPYKTYPHBIM  37€MeHTaM  MOJEeKYJbl TpHa3HHa.
IDTO  MOXKHO TPONIAMCTPHPOBATL  Ha mpHMepe  Y®P-cmexTpa
4-amunto-3-meTHaATHO-6-TpeT-6yTHA-1,2,4-TpHasun-5 (4H) -ona  (LV).

B sackrpouHoM cnexTpe pacTRopa coenuHenna LV 8 auetouur-
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Ta6ruya 11

Xapaktrepuctuaeckne noaocel noraouteHns B HK-cnektpax 4-3aMengeHunix
1,2,4-rpnasnHax (KBr)

Coe1uncrue Vo) vt VNH,+ C¢M™! Cewni aka
3-PenuaaMubo-4-aMuEO- 6 -MeTHA- 1685 3320, 3210 [301]
1,2,4-Tpuazun-5 (4H) -on 1682 3296. 3182 [302]
3-MeTtuatHo-4-aMuno-6-meTHA- 1695 3280, 3180 [104, 303,
1,2,4-Tpuasun-5 (41) -on 308]
3-Metiatio-4-avuno-6-rper- 1668 3300, 3199 {304]
GyTra-1,2,4-tpuazna-5(4H) -on
3-QenunaMuno-4-amMuio-6-henns- 1700 3340, 3280 [302]
1.2,4-Tpuasuu-5(4H) -ou
4-AMHEHO-6-MeTnI-1,2,4-TpHA3HH- 1670 3300, 3230 [104]
(2H)-Ti108-5 (1H) -on 3100, 3020 [303, 308}
4-Avuio-6-tpet-6yTua-1,2,4- 1720, 1660 3325, 3235 [304]
TpHasuu-3(211) 5{4H)-amuou
4-Amuio-6-tdenna-1,2,4-tprazun- 1710, 1650 3300, 3200 [305]
3(2I1), 5(4H)-nnou
4-Merua-1,2.4-tpuaseu-3(2H), 1734, 1687 — [306]
5(4H)-auoH [664
4-Metna-6-geuna-1,2,4 -tpuasun- 1695 — [311]
3(211)-THoH-5 (4H) -ou .
4-MeTHA-3-MeTHATHO-B-(heHHU.T- 1965 — [311]
1,2,4-tpuasun-h (4H) -on
4-Hutposo-6-tper-6ytua-1,2 4- 1675 3408 (N@—H) [317]
TpHasnu-3 (2H) -thou 5 (4H) -on

pHAe HMEKTCH MaKcHMyMbl nordowedust upn 230 u 292 M, xapak-
TepU3yoLHeca BbICOKONH HHTeHcHBHOCThio (& 8000) noraowenus.
IMonoxkeHne MaxCHMYMOB NOrAOIElHS OCTAETCH HEH3MEHULIM IIPH
n3menenun pH cpeawl or 3 go 11 (pacrBopnl B BogHOM 10%-HOM
MetaHose). MHTeHCHBHOCTL TOIVIOMIEHAS MpH 3170M MeHAeTcs He-
3qauuTensuo. [pu cumxeunn pH no 0,3, noaoca noraouieHus TpH
292 uM uncuesaer, a noaoca npu 230 HM TPCTCPIEBACT 3HAUHTENb-
Hbiii DatoxpoMumf caBur (a0 260 Hm). HMcxons n3 atoro, Makcu-
MyM noraolleHda npu 230 MM OTHOCAT X T —¥-3A€KTPOHIOMY
mepexony B TPHA3MIIOBOM KOJbue. AHANOTNUHBIH MAKCHMyM NOrao-
WeHna HabJonal0T B 3AEKTPOHHLIX CMEKTpax NOrJOWEHHS THPH-
MHIHIOB. 1'0pa3fo cnoxHee BOMPOC O NpHPOge 3JAEKTPOHOTG Nepe-
X0j1a, CBA3AHUOIO ¢ MaKCAMyMOM norioiieHHa npun 292 um. Orue-
ceHHe erok h—:a*-3/1eKTporHoMy nepexoy [304] BbI3biBaeT coMHeHHe,
TaK KaK Ol HMEIT HEBLICOKYK) HHTEHCHBHOCTL NOJOIEHHS
H J0DKHO cOBJ0AaThcsl  COBNAJAEHHE  CMEKTPO(OTOMETpHUECKOTO
(mcupuie 3) M noredunoverphueckoro (7,1) pK, aas nauHoro
COE/HHEHHS.

ONeKTPOHHHA cnekTp 3-MeTHATHO-6-Tper-OyTHa-1,2,4-TpHa3nH-
5(4H)-ona (LVII) B obumew cxoneH ca cnektpom LV. 310 cayxur
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KOCBEHHBIM JA0Ka3aTeJAbCTBOM TOTO, UTO aMWHOTPYNNa He BHOCHT
CYLUECTBEHNIOrO BKAaAa B 3ACKTPOHHbIE CIEKTPH  MOTAOLUEHHA.
I'naBHoe pasnuiuue 3aksjouaercs B OoabieHd 3aBHCHMOCTH CTEKT-
poB coejxduenus LVII or pH. BeposiTHo, 3To MoXHO OOGBACHHTDL
BO3MOXKHOCThIO enoanzamnn LVII, xoTopas HeBO3MOXHa AAd ¢O-
eannenifi tuna LV, BBH;y OTCYTCTBHA MO/BHMKHBIX NPOTOHOB B
TPHA3HHOBOM KOJbI[e.

JACKTPOHHDI CeKTp ApoAyKTa B3aHMO/EHCTBHA COEAMHEHHS
LV c dopmaabnerunom Taxxke cxoged co ciektpom LV. [Tytem no-
TCHHHOMETPHUECKOrO0 THTPOBAHMA UIEJOUBIO THAPOXJAOpHAa 4-aMH-
no-6-rper-6yrua-1,2 4-rpuasuu-3(2H),5(4H) -nioya  ycranosaeHo,
YTO FAPOTOHHPOBAHHC 3K30UMKAHUECKOTO a30Ta MPOHCXOAHT Ve
npu pli<<l0. Cneaosarenblio, 3uavdeHHe MOTEHINOMCTPHUECKOTO
pK, coenunenns LV Takie ne cBd3aHo ¢ aMHHOTPYNNOH.
Bosvoxno, uto Makcumywm moraouienust B cnektpe LV npu 292 um
OTHOCHTCA K a—a*-3JeKTPOHHOMY — AEPeXoay B xpomogope
—C(0)—C=N—N— tpnasunosoro a;pa.

B 3aMeuieHHBX No aMunorpynne 4-aMHHOTPHE3UNAX COXpaHAELT-
cAd 1IC3aBHCHMOCTb 3JEKTPOHHBIX CMEeKTPOB OT HanHuisf 3aMecTHTe-
Jell IpH UeTBEpPTOM aToMe a3oTa Koabiia. das apwnaso-4-(3-tno-6-
tenna-1,2,4-TpuaznHoHoOB-5) HabAOAAT PAJ MaKCHMYMOB MOTAO-
mennsl npH 240—258, 293 u 362,5 um [313] IToaocs noraowenns
npu 240—258 M cxoalibl C NoJOCAaMH MOrAOLUEHHS CNEKTPOB a30T-
COAEPIKAIIMX TETEPOHUKAOB (NMUPUMHUANHA, NHPUIa3MHa, NHPHIHHAA
u fiupaznda). Hurencusuas (lge 4,2—4,3) noaoca noraoweHHs
npu 293 uM, Mo-BUUMOMY, A0AXKHA OLITL OTHecena K o—1*-37aeKT-
POHHOMY TIE€PCXOAY COMNPAMKEHHOA CHCTEMDI TPHA3HHOBOIO KONAbILA

| ||

S=C—-N=N—-C=C-—-0-—

O6 3TOM CBHAETEALCTBYET OTHOCHTC/AbHAA HE3aBUCUMOCTB MOrAOLIE-
uus ot pH B HHTepBane 3—I11 K HaauuMe aHaNOrHUHON TOAOCH MO-
raolieHus B cnexTpax THocemuxkapBaszouos (A 280—300 um, Ige
4,3—4,5). YxasaHublil xpoModop MOXKeT BOZHUKHYTb B Pe3yabTaTe
TayTOMEDNOTO TIPEBPALIeHHA:

R—N=N R—N:N\
SWON-PR . N"N—Ph

asa Bcex onmucaHHBIX coeqMHEHRA 3TOrO THMA XapaxTepHa 11040~
ca morjoutedns npx 362,5 nM, KOTOPYIO MOMXKNO OTHECTH K TI—T°-
nepexony B conpaxennoli cucreme CeHsC=N—N (3amena dennnb-
HOTO JaMecTHTeAsd B monaoxelwy 6 TPHA3ZHHOBOTrO Koabija TpeT-Oy-
THAbHLIM BLI3HIBAET HCYE3NOBEHME 3TOH MOAOCH). B 3JeKTPOHHBIX
CTIeKTpax 4-apHaa3oTpHasHloB HET HHTENCHBHEIX TOJAOC TMOTJOWE-
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Hua B odaactn 380—720 HM, BcaeAcTBhe Uero coeauHeHusa caalbo
OKP alleHbl.

s 3-anxuntuo-4- (apunaso-, 1HNTPo30)-6-R-1,2,4-TpHaAsuu-
5(4H)-onoe coxpaudoTca ocuoBHbie ocobeHHocTH ¥ D-cnexTpos co-
CAHHEHR, onucauHbiX Bhle [314]. B saexrpoHublx cnekTpax (aMox-
CaH) TpPOAYKTOB a/JAKHAMPOBAHMA TNPHCYVTICTBYET LIMPoKas mofaoca
aoraoelust  KoacbarteAbHOH CTPYKTYPBl ¢ MAaKCHMyMaMHu TIpH
240,8—2583 nm (lge 3,35--3,46), mo-BmaumMoMmy, cBAsandas C
a—a*-fiepexogaMu B TPUA3UHOBOM KOJAbLE.

[Tonoxenne gpyrax MaKCUMYMOB TOrAoWEHHA B 3AEKTPOHHBIX
CnexTpax 2aBHCHT OT MPHPOAb 3aMeCTHTeNs B MOJAOXKEeHHM 6 Koab-
ua. B cayuae deuuanHoro samecTutesns Ha6GalogalOT TOAOCH TIO-
raoweHda npu 293 nuv u 350—385 uM, OTHOCMMHE K a—a*-nepe-
xoaaM B xpoMotpope —N=C—CgH; u

| |
—S-—C~==N—N=C—Ph

conTBeTCTBeNHO. McKalodenne U3 cUCTEMB CONPAXKEHHA PENHALHOTO
3aMecTHTCAsA (BBeneHHE TpPeT-OYTHALHOrO 3avecTHTeNd) BeJeT XK
FHTICOXPOMUIOMY CABHTY mnoaoc moraomenns go 276 1 281 um. 3ua-
YEHUS MakcHuMyMa Moraoluedus, ocodenno y Oocee AAHHOBONHOBOH
MOAOCH!, CYIICCTBEHHO 3aBHCAT OT NPUPOJAbI 3aMeCTHTeNsd B f0A0¥Ke-
nHe 4 Koabia. TlocKoabky coONpsDKeHMe ykasaltblXx XpoMmoopoB ¢
R4y vatoseposTiin, Beuay Sp*-rubpuinoro xapaxrepa Ny, GACAYCT
NpeANOAOKHTb, UTO YKa3zadHas noaoca MorjiouieliHy cpasalla ¢ ne-
peHocoM 3apsana B xpoMmodope

| |
—S—C=N-—-N=C—Ph

KocBeHHBIM 70Kd34TCALCTBOM MOXKET CAVKHTB TO, YTO TPH Tepexo-
A€ OT OpPraunyteckoro pactBopurenst k meaounof cpeac (pll 13) 8
SAEKTPOHHbIX CHeKTPaX HabawnaloT H3MeneHHs. 3aBUCHMOCT ¥ O-
cniektpoB of pll NpHHATO OOLACHATL HX CBA3hIO ¢ H—IT*-3/€KTPOH-
HBIMH TlepexonaMu, ocobennn MnpH COBMajeNHM 3HAYCHHH CHEKTPO-
GoToMETpPHUECKOro H noTeHuuoMerphHiyeckoro pK,. ILis TpHasHHOB
notenmunmerpuueckoe pK, 5—7, a 8 uateppane pH 3—11 navene-
HIHE B cnekTpe He Habawgaerca. [To-BuauMomy, 3aBHCHMOCTbL ¥ @-
criextpa ot pH obycaoBaena npespaniCuuami,

Rl\ y gt R R Y gD
Nﬂh—;ﬂ__ \N%—-RZ 0H \N%—Rz \N%—RZ
NGO N AN T N
5 I;J/ HS N S/LN ST
H

R'=NO, APN=N; RE=CMey, Ph.
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CBAI3AHHBIMH CO CABHIOM TayTOMEDHOrO PABHOBECHS B CTOPOHY €H-
THOABHON (opMbl H 06pa30BaHMeM aHHOHA C pacnpejeieHHHM
(MexAay cepolt H a30TOM) 3apsa0OM. y

[Tonoca NOrIONIEHHS ¢ Amae 362,06 B wieaouHoO# cpene nperepne-
BAeT THNCO- H TUNOXPOMHBIE CABHIH (Am.x 325 HM). B Menbluek
CTeNeHH npeTreplneBaeT THICOXPOMHBIH CABUT NOAOCA C Amgx 293 HM.
Honyiienne o xapakrepe nepeHoca 3apsiaa yKasaHHbIX NO.JIOC XOPO-
wo oGDiCHAeT 3TH W3MeHenud. B cavowm nede, HanpasiaedHe Ne-
peHoca 3apana B xpoModopax oT peHHAa K a30TY H cepe (MOHH-
3alHSl MOJEKyAbl) H3MeHsier 3apsAa Ha azore u cepe. [losisiaeHue
Ha cepe H a30Te OTPHUATEIbHOrO 3apsind YMCHBIUAET X 3AEKTPOHO-
aKNENTOPHYI) CMOCNOHOCTb, 4 CAEA0BATCABLHO H CTENeHp NepeHoca
3apsajga B conpsDKeHHoHR cucreme. HeKoTopwlit runepxpoMHLIH cnBHr
H HCue3HOoBeHHe Konebare1bHOr0 XapakTepa moJock (uge1ounas cpe-
Aa) npu 240—258 HM MOXHO OTHCCTH K yCPCAHEHHIO CBSI3€H B TpH-
a3HIOBOM KOABbHC NPH UYACTHYIOH J€NOKAAM3aUHI 34aPsiga aHHOHA.

[Tpn nepexone or 4-aMuHO- K 4-MeTHJATPHA3HHAM  HOJOXKEHHE
MaKCHMYMOB TOIMJNOUEHHS H HMX HHTEHCHBHOCTI MEHSHIOTCH MaJao
(Ta6a. 12). CanabHO OTMINAIOTCA OT ONucaHHHX Y @D-cnekTpbl 3aMe-

Taoruya 12

JaexkTpoHHble cnekTpoel 4-3amelgeHHbix 1,2,4-rpHa3HHOB

Coeindcune Cpeaa hmax (g &), 1M Cemara
4-Amino-6-verna-1,2,4-rpuasin- E{OH 205 (4,00), 270 [308]
3(2H) -thou-5(4H) -on {4,40), 310 (3.30)
4-AMitHo-6-MeTiL1-3-MeTHITHO- LCtOH 212 (4,08), 228 [308]
1,2.4-rpnasun 5(1H) on (4.01), 298 (391
4-Merua-3-yeruartio-1,2,1-rpu- LtOH 208 (4.11). 226 [308]
a3uin-5(4H) -on (3,76), 298 (3,92) |
4-MeTua-6-gernia-1,2,4-TpHasn- 10O 204 (407), 228 ! [311]
3(2H), 5(4H)-anon (4.10y, 295 (3.97)
4-Metus 3-mernarun-G-denma- ELOH 211 (4,16), 250 [311]
1,2,4-tpuasuu-5(4H)-ou (3.84), 334 (4,13)
4-Merua-6-ern-1,2,4-Tpuasuu- E{OH 205 (4.01), 230 [311]
3(2H) -tnon-5(1H) -ou (3,96), 285 {133).

347 (4,02)
3.5.6-"Tpnvern-1.2 4 -Tpiasim-4- MeOTl 300 (352), 271 [315]
OKeill (3,89)
3.6-Mnwmerna-1,2 4-tprasun-4- MeOH 305 (3,62), 269 [315]
OKcHA (101
6- (4-Hutpodeuna)-1.2,4-tpna- MeOH 282 (4,29) [315]
3H1-4-0KcH

uenubix 1,2, 4-tpua3uH-4-okcHaoB. as HHX XapaKkTepHo MeHbllee
UHC.I0  MAKCHMyMOB TMOIAOULIEHHS, PACHOIOKEHHHX npH 269—
305 nv. Ocobrifl XapakTep nonoc¢ TorjolneHus B 1,2,4-Tpraiund-4-
OKCHAAX 0O0yCJTOBMeH OHNOJSIPHONL CTPYKTYPO#H MOJEKYAH C [OJ0-
KHUTEIbHbBIM  3aps10M, HaCTHYHO PACCPENOTOUEHHBIM B TPHA3HHO-
oM koabue. llodBienne 3apsina B KopHe MeHSleT TOABHKHOCTD
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sJlekTpoHoB B Kodblle. [losisnenue 3apsija B KopHe MeHHeT HOABHK-
HOCTb 3JEKTPOHOB B KOJAbNE M, COOTBETCTBEHHO, XapakTep MNoioc
MOTVIOWICHUA B JIEKTPOHHEIX CNEKTpax.

B cnexrpax [IMP 4-merun-3-R-6-R-1,2,4-Tpuasuu-5(4H)-ouon
CATHAa/bl NIPOTOHOB METH.JbHOH IPynnbl B NOJOXeHHH 4 Koabla Ha-
xonsites npa 3,20—3,60 M. a. [311, 312). XuMuueckdi cnBUT aMHHO-
rpynnsl anf 4-amuHorpuasuuoB — 5,03—6,33 M. a. (8) uau 4,85—
4,95M. 4. (v). B o6nactu 10—11 M. 1. wabawiawr curuagul MpPOTO-
HOB, OTHOCHMBIE K BOJAOPO1Y, CBA3AHHOMy C aTOMOM a30Ta B NOJO-
eHuH 2 Koabua. XHMuuecKue C/BUIY NPOTOHOB 3amecTHTenedl (ana-
KHAbHBIX, apWJIbHBIX) B TOsOXKeHHH 3 W 6 TPHAa3HHOBOrO KOAbNA
He OTJUUAIOTCA OT ONHCAHHBIX B JuTcpaTtype. XHUMHYECKHe CABHIH
TIPOTOHOR HEKOTOPHX 4-3aMeryenHblx 1,2,4-TpHa3uHOB NpuBegeHbl B
taba. 13.

Tadauya 13
Cnextpol TIMP 4-3aMementsix 1,2,4-TpHa3HHOB

PactBopHTC.1b
Coc1inenue ([rlka[}a) Cnexrp MIMP, u, 1. Ccnta

3-MeTraTHO-4-aMuno-6-Tper- CDCl3 (1) 7.25 (¢, 3H), 485 (¢, [316]
Eyrua-124-tpuasun-5(4H) -on OAMCO-Dg | 2H) [304]
(8) 840 (c. 9H). 6,55

(m, 1H)

2,49 (¢, 3H), 5,03 (c,

1,82H)

136 (¢, 9H) .
4-AMHHo-6-1TpeT-GyTHA-1,2 4- IMCO-Dg  |5,24 (¢, 1.72I1), 13 [304]
TpHasuu-3 (2H),5 (4H) -auon (&) (¢, 9H)

: 103 (¢, 0,82H)

3-MeTnaTio-4-aMuno-6-mkKao- CDCly (7) 7.38 (c, 3H), 495 [316]
rexcua-1,.2.4-rpuasznn-5(4H) -on (c. 21T)

830 (m, 1111)
3-®ennaavuuo-4-amuno-6-uetna- |CDCly (8) [ 3.80 (¢ 2MH), 2,30 (¢, [302]

1,2,4-Tpuasun-b (4H)-on 3H)

9.10 (¢, 1H), 7,0—8.2

{m. 5H)
3,5,6-Tpumerna 1,24 tpnasun 4 | CDCly (1) 7.25 (¢, 3H), 7.30 (c, [315]
oKeull 3H)y 742 (¢, 3H)
3,6-Humeruna-1,2 4-rpuasun-4- CDCly (1) 194 (c, 111), 724 (c, [313]
OKCHJT 3H) 7,35 (¢, 3I)
3-Merua-1-amuno-6-giedna-12.4- | ImMCO-D; 237 {¢. 3H), 598 (¢, [307]
TpHasin-5(4H)-umuu (&) 2MH), 7,27---7,65 (m,

3Hy, 7,75—8.14 m,

2H)
3-Metua-4,6-anamuno-1,2 4- JIMCQO-Dy 236 (¢, 3H), 5,82 (¢, [307]
TpHa3uu-5(4H)-on (§) 2H)

6,51 (c, 2H)
4-Hurpozo-6-penuna-1,2 4-rpna- AMCO-Dg 727—7,78 (m, 5H), [317]
aun-3 (2H) -tron-5(4H)-ou 13—14 (d, IH)
4-Benanaamuno-2,6-auMeria- AMCO-Dq 11,70 (¢, 1H), 8,1—7,51 [310]
1.2,4-rpuasun-3 (2H) -tuou- (8) (1, 5H)
5(4H)-ou 395 (c, 3H), 2,30 (e,

3H)
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Has  savencdioix  1,2,4-Tprna3uB-4-0KcHAOB CHATHl CICKTPH
AMP C®, Tak, ana 3-aMurB0-5,6-iuMeTnia-1,2,4-rprnasnn-4-oxcnaa:
1564,4 (C3,; 143,0 (C5)); 148,7 (Ce)); s 1,2,4-tpuasui-1,4-11H0k-
cuia: 148,1 m. a. (Cg,), 136,9 M. 1. (Cs), 1327 M. 4. (C), 2
naa 1,2,4-tpuasun-2,4-auokenga — 133,1 M. 1. (Ce)), 116,7 (é(:,)),
149,0 m. 1. (C,). [To cpaBHeHRIO ¢ 2HAAOrHUHBIMH 3aMCUICHHBIMH
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Puc. 6. Mace-cnekTpd 3-MeTHATHO-4-amuH0-6-Tper-OyTia-1,2.4-Tprasun-5-ona (a)
i 4-amHHO-B-TpeT-6yTua-1,2,4-Tprasun-3(2H), 5 (4H)-aunona (5) [304]
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1,2,4-TpyasunaMy XHMHYeCKHe CABHIH Ha aroMax yrJjepoia OTJH-
vatoted Ha —10,4 M. 1. (Cgy), —15,8 M. a. (Cg), 3,0 M. 1
(C(G)) [160].

Mg 1iekotophix 4-3avcuieHHuX 1,2,4-Tpia3HioB onucaHH vace-
crieKTphl. THNHYNBIe Macc-CIICKTPHl MPMBCACHBI Ha pHe. 6. Mace-
CIEKTD 3-theHHNaMUHO-4-aMHHO-6-MCTHA-1,2,4-Tprasuu-5 (4H ) -on
MMeeT caelywliue Nukd ¢Gparventaund, mjz (%): 217 (M+, 82),
216 (71), 188 (6), 158 (14), 133 (16), 127 (28), 119 (47), 118
(60), 117 (35), 110 (20), 104 (13), 92 (47), 91 (56), 77 (100},
65 (45), 51 (45), 42 (47) [302]. Oaa Macc-cmeKTpPOB APYTHX TpH-
a3uHOB XdpakrepHubl muku Houos mfz (%): 4,6-guaMiiHO-3-MCTHI-
1,2,4-rpuaszun-5(4H)-ona — 141 (M+, 88), 58 (40), 43 (100) [307];
4-veTH.1-3-MeTHATHO-6-aMiHO-1,2,4-Tpuasun-5(4H)-ona — 172 (M+,
98), 139 (8), 127 (100), 101 (5), 88 (28), 73 (25), 69 (77) [153].
4 - aMuHO- 3 -3THATHO-6-TpeT-6yTHA-1,2,4-TpHasnu-5 (4H)-ona —~ - 288
(M) [309].

Has 4-aMuHO-3-MCTHATHO-6-TpeT-OyTHa-1,2,4-Tpuasnu-5(4H) -
OHa u3yueHa xpovarorpacdus Ha OCHOBE NIPHMEHSIEMOro B CEJLCKOM
xo3siicTee npenapata meTpubysnna [318].

4.2. Meroan moayveirns

4-Metun-1,2,4-tprrasunbsl, a rakxe 1,24-Tpuasnu-4-okCHILl H3-
BeCTHB gaBHO. XHMMA 4-3aMELIEeHHBIX (aMWHO)TPHA3HHOB NOJYUH-
Ja pasBHTHe B CBsA3M ¢ moayuennenm B 1964 r. Dornow A. u cotp.
4-avun0-3-R'-6-R%-1,2 4-tprasnu-5(4H)-onon (LVI) [319], xotopbie
NOKa3aJH XOpOUIYI0 GHOJOTHUYCCKYIO aKTHBHOCTh M HAULTH NPaKTH-
yeckoe NMpHMCHCHHC B KauecTne repfuuuaon. [Tonvuenue 4-amuuo-
TPHA3HHOB CTaJO BO3MOXKHBIM DB CBSI3H C TIPHMEHElIHEM HOBDLIX NpO-
H3BOAHLIX TMApa3HHa: Kapbruapaizuga (LX), THokapbruapasHia
(LVIID), 6uryannauna (LIX). Kowaeircauus 3THX peareHToB C
pasiiMHBIMH o-KeTOKHCA0TAMH HAPHBOAHT K noaydenuwo LVI. 3a-
MbiKalide I{HKJa Jerko (M C XOpOUINMM BHIXOAaMH) TNpOTeKaeT B
BOJHOH cpemxe MpH KOMHATHOH TemMepaType, MHOT/a NpH Harpesa-

1IHH:
R N\
| NH HyN
C=0 l \N&-‘R
| + X=C —_— I
=0 1
0 )

)(Ar;l’h.J

H
AL Lvm, LIX LA
X=0,5,NH, R=H,ALk,Ph,An

4-AMuHo-3-MepkanTo-6-MeTna-1,2,4-tpuasnu-5(4H)-ou [319]. 53 r (05 wmoab)
THOKap6ruapasuaa pactoopsiior 5 500 ma wunamwed poad 1 Mcajaento 106aBad-
T 44 r (0,5 Moab) nuposunorpaanoir kueaoT, UYepes 15 MUMYT BHNARal0T
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KpHeTaaabl. PearuiIolnnylo cMecb NCPEMENMBaT NPA KOMHATHOH TeMmnepaType.
Ocafok otduasTposuBapT. OQUHCTKY NPOH3BOAAT MCpeKpHcTadan3aliell H3 BoAHL,
Brixoa npoaykra ¢ 1, ma. 180°C cocragaser 75 r (35%).

Ecan 8 kauecTBe HCXOANOr0  o-THKApOOUMALIIOTO  COETHHCHHS
MCNOAb3YIOT aMHI KCTOTHOKapOGONOBON KHCAOTH, TO NIPH KOILTEeHCa-
HHH ¢ THOKApOruApasHIOM B OpPralinycckKOM pacTBOpHTENe W VK-
cycnoft  xuel1oTe  Bwhiaendior  4-avunio-6-R-1,2,4-tpuasnun-3(2H),-
5(4H)-antuonn (LXI). Anajornulisle coealHEIMI MOXKHO N0AYYaTh
06paboTkoil mentacyanpuioM (ocdopa B cpene nupuinHa (Kuns-
yenne)  4-avnno-6-R-1,2,4-tpuasun-3(2H),5(4H)-auona  (LXII)
[320—322].

HoN
R NH AN KL
! \ \
=0 | N g P255 N \~FR
[ + §5=0 —— A |N -— 'N
C=s I SN (AN
N N

| /NH ) l!I
NH; HZN H

1V pnag LT

R=H, Alk,Ph,An.

M3 noayyeHllsix 4-aMHIOTpHA3MHOB, a Tak¥kKe TpPOAYKTOB HX
AaibHeN U TpeBpaulcHitil naubonbllce MpHMeHenHe MallIn 3-Mce-
THJIMEpKANTo(anaKkua) - 4 - aMruo - 6 - TpeT-6yTua (aakua,apua)-1,2,4-
Tpuasnk-H (4H)-onsl, nx npoussonHne nmo aMuHorpynme, B cBsasmc
3THM B TIOCAEINHE TCCATHIAETHA paspaboTallbl HOBbE MCTOIH CHII-
Te3a 4-aMHUOTPHa3UII0B.

KnaccuueekaM Mero1oM NoayueHHA 3-MCTUIMEpKalTo-4-aMHuMO-
6-R-1,2,4-tpuazin-5(4H)-onos (LXII) sBadgeTcs xolnencanus THO-
kapbruapasnna (LVII) ¢ a-ketokap6oHOBLIMH KHcaoravin (XL)
¢ nodyucliieM 4-aMHH0-3-MepKanTo-6-R-1,2,4-tpuazun-5(4H)-ona
(LXIV), npu iaabHeiilleM MCTILTHPOBAHHK KOTOPOro  HOANCTHIM
MCTHI0M B BOAHO-CTIHPTOBOH Ie04y TpH KOMIaTHOH TeMmepaType
soigenanT Tpuasun LXII [308, 318, 324—329]:
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OTHOCHTENILHO MaJad  AOCTYMHOCTb (B MPOMULILIJIEHHOM — Mac-
urtabe) x-KeTOKapOOHOBBIX KHCJAOT, B HACTHOCTH TPUMETIHMHPOBH-
HOTpajHOMH, Mo/lyyaeMOli OKHCJ/eHHeM THHAROJAHHA NlepMaHralaToM
Ka/ans B wenoyHod cpefde [330], cTnMy.lMpoBaia MNOICK METOTOB
CHHTE3a, lle cBA3allbIX ¢ DpuMelcuneM cBOOOIHOH o-KeTokap6o-
HOBOH xHcAOTH. [lpensoKeHO 1CnogLb3oBaTh  MUBANOMANT AN
(LXVII), xak 6o.ee ApOMBIINICHIONOCTYTIHOE Chipbe., ANHIHPOBA-
nveM MNUBAJOHANANMAA aNTHApPHAAMH alngaTHUeCKHX KapOOHO-
BRIX KHCJOT B MPHCYTCTBIHT KONUEHTPHPOBANUIOH CCpUOH KHCAOTDI
nOIyYaloT  o-aiBJdaMHL  TPHMETHJAMMPOBHIOrpafNOH  KHCJAOTH
(LXV), koTOpHfI He BHLICAAIOT H3 peaknnomof cMecu. KoHeullnl
NpOTYKT — 4-aMH10-3-MepKa'lTo-6-TpeT-6yTHA-1,2,4-TpHazun-
5(4l1)-on (LXVI) — noayuaioT ApH KOHJICHCAUHM €ro ¢ THOKap6-
rujpasnjiov 8 Bolno# cpene npu H0—60° C [331—334]:

H,N O
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4-AMHHO-3-MepkanTo-6-1peT-6yTna-1,2 4-tpuasun-5(4H)-on [332]. K 49 r xouu.
IT,50, npn KomiiaTHol TemicepaType ,10638’1?1101‘ 25,6 T yKcycHOTo aHTHApHIA,
278 r nuBajcnannaHuaa u o nepemeuiHeareT 30 MiH. 3atenm aolasgasior 266 T
THoKapOreapasnia, pacrsopennoro b 300 wma | u. 1CL Ilepemcumsanse mpo-
Aoaxcat 15 v npu 530—~-553° . OxaaxaanT, ocalok o1pUanTPOBBBALT, UPOVH-
Bator Boaol, Boixoa npoaykta ¢ t. mi. 212—214° C cocrabaact 48,6 r. (97%).

\"lomnmnxanﬂeﬁ AAHHOTO MeToJla AoAyUellds BJIAETCA THJPOJaH3
B IeJ0UNOH cpede THBAJOHINHAaHIILA 10 TPHMCTHANMHPOBUIOTpAT-
HOH KiieaoTsr {335 337], a Takxe peryaHpyeMOTo THIpPOIH3a MO
aMuaa KucAoTH. Peryanpyemmil roapoans nuBadoOHANHalAa Apo-
BOAAT 10; TaBJIElHeM B cpele aqdndartinicckold xkapOGOHOBOH KiicJao0-
Tol (ayuite Bcero AcOH), obpaborkoii 6c3BOAHON MHHEpATbINI
KHcA0TOl (ualle Bcero rasoofipaznofi HCl man HBr), a 3atev so-
Aoii 10 obpasoBanua LXV ¢ nocaclyiomuM oMblIcnneM 10 TpHMC-
THARHPOBHNOrpanloi xuciaorsl [338—340]. I'tapoans mpaionanu-
anuaa NpoOBOJNAT M B NPHCYTCTBHH H300yTHICHA R KUCIAOR Cpeie
(HsSO4), npn 3TOoM noayuatoT Tper-6yThaaMil TPHMCTHANHPOBH-
norpaalofi kucorotel [341]. Tloayuclinble OPOJVKTH OoMBIACHHS TPH
B3aUMOICHCTBUY € THOKApOTHIPA3WIAOM  KOILICIICHPYIOTCS B TpH-
asuub LXVI:
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H,0
—————  Me3CCOCODH

H,9

XV - MesCCOC s LV — XU
L2 " Thce, Acon e3CCOCONH, v — LXVr

Me,C=CH;

Me,CC NE
HzSUL' E3C oco CNE}

[naposausom rasioredsaMenieHHBIX NUBAJOHANMAHHAOB, a TAKKe
pCTYIHPYEMbIM I'HADOJH3OM uepe3 o-alMJIaMHAb KHCJAOT NMOJy4aroT
NpH  KOHAEHCAIMW ¢ THOKapOruapaswioM 4-aMHHO-3-MepKanTo-6-
raJgoMa-TpeT-6yTHI-1;2,4-Tpua3uu-hH (4H) -onn. Anasorrunbie coc/H-
HeHHsl BbIAEJNAIOT U NpU KOHAellcallHW THoKapOruapasuia c rajo-
reH3aMeleHHOH TPHMETHINUPOBHHOTpAAHOH KHesaoToR [342—344).

[Hapoaus nuBajsonanHanyia B COUETAHHH C aJKUJAHDPOBAHIEM,
MOXKIO TIPOBOAHTL e TOJLKO NpH ACHCTBHMH H306yTHIEHA, HO H
TpeTHYHOro cnupTa. [lonyueHHBIH «-anuiaMuj, KHCJAOTH TH.ApPOJH-
3yIOT 10 CBOOOAHON KHCJAOTH, KOlAeHcaumuel KOTopoit ¢ THokapO-
THAPAa3uAOM B cperne  oprannueckoro  pactBopures1ss  (CHyCl,
AcOH) noayuator Tpuasun LXVI [345, 346]. Konaencanuo M0OXKHO
NpOBOAHTb B Cpeie MUHEPaJbHOH KHCIOTH, Halpumep, HCI [347].

4-AMHH0-3-MepkanTto-6-tper-6ytva-1,2 4-tpuasun-5(4H)-on [339]. K 800 r
36%-moro pacraopa HBr a ykcycioi kueqote npu 20° C nocrenenno nputasna-
tor |1l r nuBaaouaunannaa u nepeMewusaror 3 u, dobasasor 9 Ma BodW I
nepememiBatt api 20°C 1 «w. Ykeycnyio KuchoTy H 1n36nTok HBr otronsrr
noJ paKyymoM, B ocratok BHocaT cmecs 1076 r tHoKap€@raipasn1a, 420 1 soaw,
140,6 r komr HCI u nepemewmnsarot 1,5 v opn 90°C. Oxnaxpawnr g0 20°C
u mepemcmuBanT 12 4. Peakipuouryo cmech oxaaxkfawot jJo 0°C 1 Bhnapuui
ocaflok oT(HALTPOBHBAOT. BhixoA Npoaykra ¢ T. na. 212—214°C cocrapaser
168,6 .

TpuMeTHANHPOBHHOTPAAHYIO KHCJAOTY HOJYYalOT H3 NHHAKOJIH-
na jiefiCTBHCM ABYXJOPHCTON cepil M BTOPHUYHOID aMHHA B BOAHOH
cpesic. Buauaie o6paayercst TpeT-0Y THATJIHOKCHATHOAMHA, KOTOPbIH
rujapoausyerca. IlpoaykT ruiposiinza obpabaThiBalOT U3OLITKOM
THApOKCIiAa medounoro Meranaia (2 Moab Ha 1 MOJIb IMHAKOIHHA)
B CHHpPTOBOH cpeie NPU HaCPeBAHHMHM W 1OJYHAIOr LIEJOUHOMCTAJ-
JHYECKYIO COJIb 3,3-IHMETHM-2-0KCOMaCAAHOH KHCJIOTH, KOTODYIO
NepeBOAAT B CBOOOAHYIO KHCJIOTYy NOJAKHCAeHHeM. KoHacHcanuwo ¢
THOKapOIHiApasuioOM I1POBOAAT B BOAHOH cpede H Bbigeasior LXVI
[348—349). AHajoruuHo nmporekaeTr peakiifA ¢ OIHOXJIOPHCTOH ce-
pofi [350]:
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4-Amuno-3-mepkanto-6-rper-oytHa-1,2 4-rpuasun-5(4H)-on [345]. K (00 r
aunakoanna npu 20—40° C g rescnine 2 y aoGasanwor 154,50 © S5:Cle (UHTEHCHBHO
suenserca HCl(ry). Ilepememnusaior 1 u opu 40°C, sarem B tewente 30 muH
npi 60—80° C mobapasior 40%-nbifi sBomHE pacTBOp AuMcTHAamuua (90 1),
nepemeniiBaior 30 MM M nmpnbapasior pactsop 140 r NaOH B 300 ma nQAH.
PeakilHoHHYIO CMech KnmaTaT 4—6 w, Oxaaxpaint ao 60—70° C, RoGasnsat
HCl no pH 3, gpuavtpyror. K duavtpary nobasnawor 106 r THokapbrizapaskia
mpit pH 1 1t 50—80° C. Ocadok oTqwabTpoBHBAKT. BLiXoa mpolykra ¢ T. ML
212—214° C cocrapaser 150 r.

Has nonyuenusa 1tpuasunos LXVI npuvensawT u 3,3-auveTnn-2-
THAPOKCHOYTAHOBYIO KMCJOTY, KOTOpas OKMCJSETCH COMASMH XJOp-
HOBATHCTOA KucAOTE (Hanpumep, NaOCl) B DpdcyTCTBMI KaTaJH-
3aTOpa 10 O-KEeTOKMC.JIOTHI, NOCJICAYIOWEH KOHACHCAalHed KOTOpPOH ¢
LVIII BrjensaoT xoHeudkid npoayxT [351].

Hekap6oxkcuaupoalide, 1tanpumep -- 4-R-6- (2-kapGoxcugenna)-
1,2,4-tpuasnu-5(4H)-onos, npuBoAHT Kk 4-3aMelleHHBIM TpHa3sHHAM
[323]). Onucano no.aydeHne 4-aMHHOTPHA3HNOB NeperpynNHPOBKOH
4-apuarpuasunos noa aeficreueM 80Y-Horo riapasuuHrufpata nmpH
kunsiuenuu B cnupre {301, 305].

[lenouko#i mnockea0BaTeqAbUDLIX fpeBpauleHHd,  BK.IOUYAOLWHX
KOH/EHCANHIO aJKHJIMOUEBHHB W THAPa3HIla C NOCJACAVIOIIHM alu-
JAUPOBAlHEM NOJYUYEllHOTO 4-aikuiaceMuKapfasHia XJ0pyKCyCHHM
auUTHAPHAOM, MOXKHO NOJYUYHTb l-XJ0paneTHI-4-ankunceMuxapba-
34/, IHKJAU3YyeMbiii B TNPHCYTCTBHH OCHOBaHHH B  3aMCIEHHBIH
4-amunotpuasul [352].

Tpuasun tuna LXVI noayualoT Takzxke U3 2-Xa0p-3,3-AHMETHJ-
6yTAHOBOH KHCJOTH HWJM e€e XJ0PalTHAPHIa OMblaeHueM noj aefi-
CTBHeM CNHPTA, MepkalTaHa 10 COOUTBETCTBYIOLlEro s(Hpa, THO-
3¢hupa c ntocaeiywoweli uukJanzanueft ¢ THokapbruapasnaom [353).
3aMelleHHbie B 110J0KeHHe 2 TPHAa3HHbl NOJYUYalT NPl B3aHMOHeH-
cTBHH N-3aMeUleHNIOro THOKapOruapasuja c o-KeTOKHCIOTOH (Ha-
npuMep, MHPOBHNIOrPaAHO#) npu KunAveHHu B BoauHoH cpene [310].

B xauecTBe NoaymnpoaAyKTa o-KeTOKapOOHOBOH KHCJOTh NpHMe-
HAKOT 3aMeUlCHHbI OKCa30/JHH-b-0H, KOTOPHH Noj ideHdCTBUEM IIeJO-
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UH CHADOJH3YETCH B o-KCTOKHCJOTY, KOIAEHCAIHEeH KOTOPOH € THO-
KapOruapasuioM Bblic AT 4-amuHorpuasuu [354). [lpu kunagernn
3aMeuleHbIX a3JaKTOHOB B LUEJIOUIIOH ¢peiac HACT TFHAPOJH3 ¢ 006-
pasoBaHHCM ®-KETOKHCJAOTH, AaJbilefliee B3aHMONEHCTBHE KOTOPOH
¢ 4-enuarnoceMukap6asuiov B staHose (pH 5) npu kunauedHu
NPpUBOAUT K  4-henun-3-mepkanto-6-R-1,2,4-tprasnn-5(4H) -ony
[387]:

Ar 5 0
ArHC 0 ] il Ph\

—f OH- CH, PRNHCNHNH, N ar

NYU =0 pH 5 s)x N
1 N

PR =0 }

1 H
OH

B coayuae ucmoab3oBanusg kapOruapasiijla, NPH KHOSUYEHHH C
o.-KeTOKapOOHOBOH KHC/JAOTON B BOAHON Cpejle BbIAEJASIOT TPHAa3HHbI
LXII [355].

Cnoco6om, OTJAHUHBIM OT ONHCAlHLIX BHile, SBJAETCS MOJyde-
une 4-amuuorpuasunos (LVI) nyrev HapamuBaHms uend THOCe-
MHKap6a3nna (00paboTKOH HHAHHIOM HAaTPHA C TOCJAEAYIOUIHM Me-
THJIMPOBAHHCM TIPOAYKTAa peakiHH) H KOHIEHCAUHEH 1OJVUEeHHHX
COE/IHNEeHHH C aMH;aMH Q-KeTOKHC.I0T B cnupre, Peakuuwo nposo-
TAT B DPHCYTCTBHH  KAaraJjH3aTopa (n-Toayoncyib(POKHCAOTHI)
[356]:

r‘:HR1 HoN 0
— NH HzN
o e e
ﬁ=g Il RZ*\’N
E N N
/
IXIX

R'=Ak; RL, R3=H, Ak, Ph, Ar.

Bosvoxuo  mouayucHie 4-aMnuo-3-a1kua-6-R-1,2,4-rpuasuu-
5(4H)-onoB 11 na ocuoBe ruzpasnanuos (LXIX) mam ux  codeit
(xnopHaoB, cyabdaToB) ¢ AHGpOMAIKAlAMH, GPOMAaLETOHOM, 3(H-
paMu o-KeTokncaor. PPeakunu nmpoBORAT B COMPTC (HAnpuvep, Me-
Tanodac) npu 10—50° C, uHoraa mog LaBaeHneM. Bolneastomytocs
KHC.I0TY cBA3bIBaOT ocnoBauumem [372]. Coan ruapasiiiiua npH
B3aHMO1elCTBHH ¢ 1,2-6H(DYHKIUMOHAILHBIME COEAMHCHUAMH B Daa-
JABuLbIX epedax Aator Tpiasuus LVI, CoasnokHCIbl rHapasuiu
NPl B3aHMOJAEHCTBHI ¢ MCTHJIOBLIM 3¢(pHpOM  (hEeHHTIHOKCHIOBOH
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KHCJAOTHL B MCTANOMAC, B TPHCYTCTBHH TPH3THIAMHUHA, NUPHAHHE WIH
XJAOPHCTOM MeTHJIEHE (KaTaJay3aTOp — yKCyCHasi KHCAOTA) cpasy
o6pasyer  4-amuHo-3-R!-6-R%-1,2,4-tpuasun-5(411)-on. B cayunae
OpOMHCTOBONOPOTHONR COIH THIPA3HIHHA ofpa3oBaHHe TpHa3HHA
HIET UCpe3 NPOMEXYTOuHBI NPOLYKT MOHOKOHICHCAI[HH ¢ NocJe-
Ayoulei nukansainein B IM®A npy narpesanum. [Tpn ucnoanso-
BAHHH OEH30HAIHANANA PEakHHIO NPOBOAAT B METANOIbHOM pacr-
Bope wetoun (1 n. NaOH) npn komuartHoi tTeMneparype [357];

0
» z
NE Ph—C
| : NN
NH
) X=0¢ \
C—R-.HX 1
I o 0 NH
| Ph—C—C—0Me Rﬁ ﬁ; I
Mz X=8r B N f“Ph/
HoN L
XX N
0 DMe

R=Me.Ph.

4-5\3111110-3-&1KHJ-G—R-1,2,4-Tpna3HH-5(4H)-onm noayyapT H
APYTHMIl MCTONAMH: NpH NeACTBHU THAPA3HHA HA AUMACHAPAIOHHI
s¢upos p-ketoxucaor (LXVIH) B PasnuHbIX yea0BlAX (B npUcyr-
CTBIH ocnoBanui [358] mau opranmueckom pacreopurene MpH Ha-
rpesantir). Jl1s yBeaHuens BuX0Ola TpHasuha NpeiJokKCHO Bble-
JATL TIPOMEKYTOUHBIH NPOMLYKT H3 PCAKUHONHOH cMecH. |lmkanza-
IO OOBIUHO MPOBOAAT B CNHPTC B MpPUCYTCTBHH aicTara HATpHSA
H.IH JIpYrOTO BOAOOTINMAOUICTO cpeicTBa [359—368]:

AN AN
— HN  SC—R
TR N, Hy0 I AcONe_ Tyr
c (=¢g ~— ™ C =g —
/\ /N
e b oR' Me 0 NHNHp
L1xvim

3-MeTm1-4-aMuHo-ﬁ-cbeuu.n-l,2,4-rpwa3nu-5(4H)-0H [358]. K cycneusum 234 r
AUCTIATH1DA30Hd 3THAGBOTO 3DHPA QeHNATANOKCHAORON KHCAOTL B L a coup-
Ta npubasasior npu 20°C v Teuenue 20 muu 75 r PHAPA3HHrHAPATA [l Mepeme-
wiHpalnT 4 u. BuNaBllive KPHCTA LB OTACASIOT, TpoMLpawT H BRAeaslor 175 r
0cajaKa, Koropblil Kiisirar 12 u 8 2 cnipra. ()XaaxkaawT, oCaaox oTHnabTpo-
BRIBAIOT. M3 QHAbTPATA 10NOIHETEILHO BLIACTAIOT PEHICCTRO. Brixo1 npoaykra
¢ T. na, 167—-169°C cocraaser 123 r (76%). [Ipn nposeseHun wukausamuu
B npHcyTetBin 66 r /B aumerata naTpus BLIXod upOAYKTa NOBMIIAETCH 1O 92%.
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3-Ankua-4-amuno-6-R-1.2,4-tpuasun-5 (411) -oun moayyawT v Ha
ocHOBe anuaruapasutos. [Ipu HarpeBaHHHM B cIlHpTe auUMIrMApasy-
Hbl 06pPasyloT C COJIAMH (-KETOKHCJIOT HAH MX 3¢lipaMi COOTBETCT-
BVIOILHC alUMArHAPa30Hbl 3(PHPOB 2-KETOKUC/AOTH, KOTOpble [IMKJIH-
3yloTcs ¢ MMApa3sHHrMApaToM B mHpuauwHe 8 Tpuaswn LVI  llpm
MPOBCASHHN peakiMH B crHpTe 06pa3yeTcs MPOMeXKYTOUNLIHA ruipa-
30H, KOTOPWH IMKIM3VETCA B KOHEUHHH TpHA3HH TpPH HATpeBaHMH.
AnMaruapasons aupos x-ketokucaor xJopupyior PCls, SOCI,,
COCl; 8 nHepTHBIX pacTBOpHTensix npu —10—100° C ¢ noayuenn-
€M X/JODHPOBAHHLIX 03a30HOB. 3aMbiKaHHe I[MKJa TpH HCAOJAb30BA-
HHH XJOPHPOBAHHbIX 03330HOB BO3MOIKHO HE TO.JILKO MOJ J1eficTBHEM
THAPA3HHTHpATa, HO M MEPBHUHHX aMuHOB [369—371]:
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3-Ankna-4-amur0-6-R-1,2,4-1pnasun-d (4H)-oHsl moayuawT u peak-
e anaszobyranimeHos ¢ amunamm npy 0—150°C B upHcyTcTBHH
aKIenTopa KHCIOTH, HIOT1a HCTOJb3YIT pacrsBoputedan [373].

4-3aMeweHnnie 1,2,4-TpuasuHn 00pa3yloTCA  IpH  HUKJM3AIHH
THApasHHTUIpATOM COeTHMHEHWH, MOJAYUYeHHLX MPH B3auMOJIeHCTBHH
3()UMpPOB aMMHOKHCAOT ¢ aHTHIpPHIAMH adHPAaTHUECKHX KHCJAOT ¢
nocaedylomwe 06paboTkoii nmeHracyabduaom dochopa H HoLHPO-
Banuu [374]. Tpuaswum LXX (3-R:-4-R?-6-R3-1,2,4-tpua3zun-5(4H)-
OHBI) TIOJAYYAlOT OKCHMeTHAMpoBaHWeM  4-Mcrua-1,2,4-Tprasnd-
3(2H),5(4H)-anonos [375].

MeTunbLHBIH 3aMCCTHTE L B TIOJIOXKeHWe 4 KOJblla BBOJNAT MPH
o6paboTke AMasoMeradoM B aupe 2-avmno-1,2,4-Tpuasuu-3(2H),
5(4H)-auona [376). Ecau B noaoxemin 2 TpHa3UHOBOrO KOJbLA
HCT 3aMecTHTenas, HampuMep Adasi  3-mepkanto-6-R-1,2,4-Tpuasns-
5(4H)-oHoB, B 3THX Ke yC/AOBHAX TMPOUCXOAHUT OTHOBpPEMEHHOE MeE-
TWJIHDOBAHHC NO BTOPOMY M UEeTBEPTOMy aTOMaM a30Ta KOJblia.
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MeTHAWpOBAHHE TPUa3WHa HOOWCTLIM METHJAOM B LIEJNOUHOH cpeic
NPHBOAHT K 3-MeTuiATHO-6-R-1,2,4-Tprasuu-5(4H)-ony  (XLV),
AadbHcHIIee MeTHMAHPOBAHHE KOTOPOrQ /IMa3OMETaHOM B »drpe
BEIeT K 3aMelCHHUIO BOAOPOAa B MOJoKelNHe 4 KoJbia ¢ 00pasoBa-
HHEM 3-MCTH.ITHO-4-meTna-6-R-1,2,4-Tpua3ui-5(4H)-ona  (LXXI)
[180]:

57N 57N ves N Mes N
Me H LY IXXI
oo == ==

4-Metna-3-R-6-R-1,2,4-tpnasun-5 (411)-ousr (LXX) noayuator u
MpH JCHCTBHH THAPA3HHIWIpAaTa HA TO3MAAThl 3aMEUIEHHOTO OKCa-
30aHs [377], a TakKe NpW B3aHMOJEHCTBHM 3aMEUIEHHBLIX atibIerH-
JlOB H aMHHOB B CNHPTOBOH cpelle Ha COOTBeTCTBYICWIME TI'HApPAa30-
Hu [378], opmanuna m avMuHa — na 3amewmeHHwe bypanm [379].

2,4-Nuanxni-1,2,4-tpuasnn-3 (2H),5(4H)-anonst  cHHTe3WpYyIOT
kunadenneM TpuasuyHoB XXI, XXV ¢ saMelleHHBIM aMHHOM H aJb-
aerunoM (dame scero Qopmaabierngom) [380, 381]. Cxomibie Be-
IECTBA BLIENAIOT NPH AJAKHIMPOBAHHH D-MeTHJTHO-1,2,4-TpHA3HH-
3(2H)-oHa aIkuaHpPOMHAAMH C TOCIelyOI(HM THAPOJH30OM Tpo-
MeXyTouHbIX NpoaykToB., O6paboTka Mx (PopMasHIIOM DPHBOAHT K
4-okcumerna-1,2,4-rpuaznu-3 (211),5(4H) -nuony, npu aunaupoBa-
HHM KOTOpPOro MOJY4YaloT COOTBETCTByLMe 3¢hHpw [382]:

R1HNH2% 0 0 R HNHQ? 0
N R CHEDRNHZ NOR CHZDRNHo N%—R
)\ /N )\ J\ s
N 0
| | 1
H CHpNHR
XXV, XK1

[Ipn koHAeHcamuu HHTPHNOB @-KETOKHCAOT ¢ 3aMeuieHHBIM
AMHHOTYAHHWJIHHOM B OpTaHHMUeckoM pacrBopHTene B NPUCYTCTBHH
KMC/IOTHOTO KaTaausaropa mnoayuaior 3,4-musamenieHHbie-d-HMHUHO-
1,2,4-TpHasunbl. AHanOrMUHbie COeAHHEHHS BLUICASIOT TaKXe TpH

B3aUMOJEHCTBHH  o-MMHHOIIITPHUJIOR C MPOH3BONHBIMH [M/IP33HHA
[383, 384]:
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lHpu B3aumMoaedcTBMH H3OHHTPUJIOB C XJIOPAHTHADHAAMH KHCJAOT
00pasyIoTcst HMILJIOTAJOICHH AR, KOTOpble JIe'KO THANOJIN3YIOTCH A0
aMHJI0B o-KeTOKADOOHOBRIX KHMC.IOT, LUKJIM3YEMhIX MO ACHCTBHEM
THAPA3HHIHAPATOB B MHENTHOM pactsoputeac g0 4R-1,2,4-tprasun-
5(411)-uvunon [385]. AHalornuHbie COEJMMHEHHS MOJydaloT MpH
B33aMMO/ICHCTBHM [IPOM3BOAHBIX THAPAa30HA ¢ UMHAOTAJOreHHAAMH B
6C3BOAHOM IIMPHAHIIE B [IPHCYTCTBHH OJIOBOOpPTaHUUecKiX cOemH-
HEHHH.

3-MeTtnaamnuo-4-metua-6-gernn-1,2,4-rpnasuu-5(4 H)-umuuo 3837, 31 r

GensouTpnla pacrsopsior s 13,1 ma JIMCO w gobasasior K cycrnedsuu 23
floanetosoaopoancit coan N N-1uveraT-ameHoryauminna 8 50 Ma poasl H 100 Ma

4 u [ICT] npu 15° C. llepesemunator 12 u, oxaazxaator, ¢uastpyioT. IoayuchHeik
ocaicK HCNTPATU3¥IOT pacTsopom Oukapbouarta datpus., Ocalokx OT¢HITS>TDOBH-
BrioT. 65 ' BHCYIICHHIOro ocalJka KHHOATsT 2 uy B cvecH 82 ma wmeTanoda H

82 ma1 6 u couprosoro pacrsopa KOH. Oxamaxpawor, duintpyror. Bhiaeasior
npoavsr ¢ T, mia 192°C.

(OTHOCHTEJbHO pCIKO BCTPEUAlOTCs B JHTCPATYPE CBEIEHHA O
CUHTE3C 3aMcwelHmXx 1,2,4-rpuasun-4-oxkcuaos. Pacipocrpaiiex
MeTO.l NOJYUCHHSA OKCII10B KOHAEHCAUHEH OKCHMOB TliApPA30HOB
@-KeTOKApOOHHALHBEIX COCJIHHEHHA ¢ 3(hupaMu  oprokapOOHOBLIX
kucaoT.  Peakullt o6bIUHO LIPOBOISAT B CpPeAe  BLICOKOKHISULETO
pacTBOPHTEA: TeTpalnHa, AHITHAGEH30/1a, HEOIAd  WCHOJIb3YIOT
OenzonuTpii, atuabensoat. Ilponece Beayr npu 200° C. Jlerkocib
NPOTEKAHUS peakilil 3aBHCHT OT NPHPoOAbl  3aMecThTeaed. [lpu
noayuenvu 3-R-1,2,4-Tpuasuu-4-oxcuaoB olpaayercs HeyHKJIUUec-
KWt [IDOMEXYTOUHBIH [POAYKT, KOTOPHHA IHKJIU3YETCS B COOTBET-
cToyOIHH TpHasduH. B cayuae noayuends 3-R*-5-RI-6-R%1,24-tpu-
asun-4-okcuaos (LXXID) peakuus KoHJencauMH npoTekaer Ge3
00pasonaHug NPOMCKYTOUHOTO IIDOAYKTA:
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MoaudHkauneit sToro MeTola #BJA4eTCd 3aMeHa >duUpa OpTO-
KapOoloBOil KHCJOTEL Ha THAPOXJAOPHA 3»Pupa HMHI0KapOOHOBOH
KHCJOTBL. 3aMblKaHHe UMK/A DOMCXOAUT B OjJHY CTalHIO, HO BBIXOJ
ni3ok [43, 44, 386—388].

Ilpu nciicTBUM TyaHHJTHADa3HHA Ha MEAHBIE KOMIJEKCLI CO-
OTBCTCTBYIOIUMX O-HUTPO30(eIloNoB B BOZHOM CIHpTE B TIPHCYTCT-
BIH 56 9% -noli HNO; nomywalor HHTpaThLl I'yaHHJATHAPA30110B o-OeH-
30XEHOHMOHOOKCHMOB, KOTODHE NPH HaCPCBAaHMM B BOAC UHK/JIH3Y-
10TCA B 3aMeuleHHble 1,2,4-Tpuasud-4-okcuan [389].

Onucan vertonm nodayueHus 3aMeuleHHbX 1,2,4-Tpuasun-4-okcH-
JJOB KOHACHCALHCH MOHOOKCHMOB o.-JIMKAPOOHWIbIIBIX COCIUHCHHN C
KeTOHaMH H rujpa3uHom [390—393]:
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R f NOH  RT—c0—R2 NpH, X N" R
RA—c=0 7K/N

3,5,6-Tpumetna-1,2,4-rpuasun-4-oxeup, [315]. 1,85 r (10 mmoan) 3-(l-zroKCH-
STAJMACIITHAPa3olo) -2-0yranoli-okenva  Kearar 4 u ¢ 20 ma GewsonuTouaa.
BenzonnTtpua swnapusaipr. OcrtaroK MPOMYCKAIOT uEpe’ XpoMaTarpa@hucCKyie
KOJNIIKY: RUAUAJAC XI0POQOpPMOM BLIMLIBAIOT GCH3OHETDU, a 3aTCM 3THIAleTA-
TOM -— Koneudblll npoivkr. Bbixog mpoaykra ¢ T. W1 93—94°C cocrasasger
I,1 r (80%). .

Hpyrofi mMeroa noayuenud 1,2,4-TpHa3uH-4-0KCHAOB 3aK.104UaeT-
€4 °B OKHMCJAEHHH COOTReTCTRYROUIUX 3-R!-5-R2%-6-R%-1,2 4-TpHazunos
(V1) nepokcuiaom Bojgoposa. OkHcaeHne OOLINHO NPOBOAAT B YK-
CYCHOH KHCJOTE, NPU 3TOM MOXKHO BBUACJIMTL KAaK  3aMeulcuHblid
LXXIT {394], tax u noauokcuin: 3-R'-3-R?-6-R%-1,2,4-Tpuasun-
1,2,4-tpuokcuy [395], samemiennnie 1,2,4-TpHasuH-2,4- u 1,4-THOKCH-
Je [160]:

. 2

’ S )\'
3
\i/’\'R"’ Ho 02 Nﬁ"‘a Ha Uz iﬂ R

RT RE,R%= H, ALKk Ph.

Eine pexe, uem 1,2,4-TpHa3uH-4-0KCH/IBl BCTpCUalOTCd  ApyTHE:
3aMeCcTHTeNH 1 1noJgoxKeHurn 4 Koabila. Tak, NIpu ACGHCTBHW TpPUXAOD-
MeTaHcysbroxaopHAa na 6-d3aypanusa NPH KOMHaTHOH TeMmmepary-
pe B BOj€ NPOHCXOANT 3aMeLleHHe BOJAOPOAa Ha TPHXJIODMCTHJAMCP-
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KanTorpynny o 1oJa0XeHHH 4 koabna ¢ ofpasoBanHem 4-TpHXA0p-
MeTHaMepkanTo-1,2,4-rpuasun-3(2H),5 (4H)-auona [396].

Omnucavo moiyuende 4-HuUTPO30-1,2,4-TpHasHuOB. [1pu meficTBHM
A30THCTOM KHCJOTH Ha 4-aMuno-2,6-nudenun-1,2,4-tpua3uy npouc-
XOJIHT 1€3a8MHHHDOBAHHE IO YETBEPTOMY 4TOMY a30Ta KOIhlta C
JaJbHCHUIHM HHTPO3HPOBAHMeM noaywentoro Tpuasznna HNO: B
509% -HO# yKCYCHOH KHCJOTe W BblIedeHHeM  4-HHTDO30-2,6-mue-
Hua-2,3,4,5-rerparunpo-1,2,4-tpasuna [397]:

HpN H oN

SN o, NP | wgg, N
kN/N - kN)‘ NG

o o o

4-Hrtposo-3-R'-6-R2-1,2,4-1prasun-5(4H) -ous  (LXXIID)  Mox-
HO [O0JY4YaTe NpAMBIM HHTpPo3upoBaHHeM 6-R-1,2.4-tpuaszun-3(2[1),
5(4H)-A10HOB (THOIIOB) HUTPUTOM HATPHH B COSSTHOKHCIOH Cpefe

[317]:
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XXM, XXV, XXXTX & XXM, XXV, XXXIK o IXXm
XYy =09; R=CMe); ,Ph.

H3BecTHO, uto B HeHTpa/bHOH H KHCIOW CpefaX paBHoBecHe
XXXIXa—0 cuibHO CMeWleHoO B CTOPOHY TayToMepHOH (opMel
XXXIXa. Tlostomy peaknus HUTPO3HDOBAHMH# B 3TOM cCJayuyde IO-
J00Ha HUTPO3HPOBAHHIO CMEUIaHHBIX aMHAOB H BeeT K obpasoBa-
Hvlo  N-HuTposoaMuHoB, [lomyueHne 4-HHTPO3OTPHA3UHOB, 4 He
cMmecH 4- U 2-HUTPO3OTPHASHHOB, NO-BHAHMOMY, 00yc/JI0BIE€HO GO/b-
el PeakKUHOHHOW CMOCOOHOCTBLIO UCTHEPTOrO aToMa a30Ta KoJbla
B COYETAHHH C KHHETHUECKHM KOlITpodeM o0pa3oBaHusi TIPOAYKTa.
ITockonbky akTHBHHE HHUTPO3HPYOILUi areHT — (NoOj) — saek-
TpoduaeH, OGoablIell PEAKIIHOHHOH CTNOCOBHOCTH MOKHO OXHIATH
AI4  atoMma asoTd, XapakTepusyloulerocs OOJbLIHM  3HAaYCHHEM
T-3JACKTPOHNON IUIOTHOCTH, KOTOPAH H4 UYETBEPTOM 4TOME a3oTa
KOJblld BLUHC, Y€M Hd BTOPOM, TIOITOMY HHTPO3HPOBAHHE NPOTCKAET
IO YCTBCPTOMY aTOMY 430Td KOAbIlA.

OnpeneaeHsslil HHTEpeC Npe1CTABJASIOT NPHUHHB CTaOHABHOCTH
samectiuTedaeii (ocobOeHHo cepwt) 1,2,4-TpHa3uiioB B HPHCYTCTBHH
cuapiblx okucauteneid (HNOg, NoOjz). BoamoxHo, uro posp 3auluT-
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HOro areHTa urpaeTt Kucaad cpefa (myrem jlaJbHEHIlero c.1BHra
Taytomepaoro paBHosecust XXXIXa—6 B cropony XXXIXa), BBH1y
MEHbILEeH OKHCASeMOCTH THOHHBIX [PYNI 110 CPaBHEHHIO C MepKalTo-
rpynnamMu H oco06eHHO aHHOHaMH S~.

YcTanoBI€eHO, 4TO NPH KHIAYEHHH 3aMELIeHHbIX I'H1pa3uHa C
COJMSIMU THA3OJIUA TIPOUCXOIUT DCUUKIH3aNHA HX ¢ 00pas3oBaHHEM
PA3IHUYHLIX NPOJAYKTOB. B cayyae nNpPUMCHCHHS TIM/IPasHHA WU Al-
KWITHApasulia Buyeddior 4-3avellcHHble 1,2,4-TPHA3HHBL, a B CJay-
nae NPHMENCHHH apH/TH/Pa3sHHa IPOHCXONHT DacKpPeITHE IHKIa C
o0pa3nBanHeM HEIHKJIHYCCKHX TPo1yKTOB [398].

Omucano n3aumojeficrsue Mexnay 1,3-1uapua-2,4-6uc(retepo-
apHaamuio)-1,3-1nasaTHI1MHaMH H rHApasuHoM. B pesymbrare pe-
AKIME BbileTensl 3avellenuse 4-amuitorpuasunel. [Ipeiaoren we-
Xalu3M 1eliCTBHA THpa3HHa B cpele XJIODHCTOrO METH/AeHa Ha 34-
VieLleHHbI il 1xa3aTeaAud. Peakuus HaudHaeTca ¢ HYKJICOPHIBHOIO
TPHCOGAMIIEHHS] THAPA3HHA (IO O1HOA W3 aMHHOTDYIN) MO 39K30-
uukanueckoti csszn C=N, B pesyabTaTe NOIYIaCTCH 3aMCIUEHHBIH
JHa3aTHAHH, HVQIOULHH aTOM yTICPOMA B COCTOAHHH Sp3-rHOpHIH34-
UMM B upsce. 1Ipan 3TOM PE3KO BO3PAcTaeT yrJA0BOC HANPHMKCHHE H
WHKI paspbiBaeTcst ¢ MHIpansefl npoToHa oT octaTka retepua1-NH
K a30Ty, CBS34HUOMY C apHIbHBIM pajukaioMm. B pesyabrare
ofpasyeTcst HHTCPMEHAT ¢ OTKPHITOH 1emblo. Crenyollas crains
npougcca 3akjalodaercd B HYKICOQHILHOM MPUCOCTHHCHHH a30Ta
THPa3HHOBOrO 0cTaTKa MO Yraepoldy [YaHHIMHOBOro (parMeHTa
uatepMeanaTa. OOpasyercs KOJAbYATHIA HHTEPME1HAT, KOTOP biif
HeyCcTOHUMB B OTHIETLINGT MOJEKYyJy aMHHOTPHAa3HHA, CO’lepHailyio
rerepouyka B nogoxenuy 4 koabna [399]:
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4.3. XumMuuecKue cBORCTBA

4-3avelleHHbie  TPMa3sMHBL BCTYNAIOT Kak B oOHUNbie peakUHH
¢ YHKHOHAABHLIX T'PYNN TPHA3HHOBOIO KOAblid, Tak M B crnenugu-
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qeckue NperpaileH s, 3aTParuBalollne Heckodabko (yHKIIHOIa abHBIX
Tpynn uap QYHKILHOHAJABHDIE I'DYIHbl ¥ TPHA3HHOBOE KOIBILO.

Ilast 4-aMUHOTPHA3UIIOB XapakTePHB OObIYHBIC peaKILIIH ePBHYU-
HB(X apoMaTHYCCKHX aMHWHOB: KOHJEHCAUHH C KapOOHWUIBHBIMH CO-
EAHHEHUAMH, B3a¥uMOJICHCTBUA C H30UHAHATaMH, cyabdollzouuana-
TaM¥, NMPOW3BOJHBIMH  [THOKCHIOBON KHCIOTH, aJXKHAUDOBAUNA,
ANUAUPOBAHUS W AD. lpu B3auMOACHCTBUH [NTHOKCHAOBOIT KIICTOTHI
HJIH €€ NPOH3BOJHBIX B HPUCYTCTBHHU amiipaTHueckoro cHipra HpH
10 20°C B Teueniie IJIUTEIbIIOTO NEPEMELINBAHNA € 4-aMUIIOTPH-
asuHamu  (LXIII) moayuaior N(1,2,4-tpuazuir-3-011-4-11.1) rIH-
unHa (LXX1V). Peaxyuio tpuasuuoB (LVI) ¢ wusonmaiatamu
NPOBOAAT B CpeJe pacTBOpUTEAd (ilalipuMep, TO.ayoa1a) B TIpHCYT-
CTBII KaTanu3aTopa (cojelt ABYXBAJEITIONO 0J0Ba WIM TPeTHU-
Helx aMuHoB) npu 20—140° C [402]. IIpn xuusiuenuu api.icvib-
¢onszonnanatos ¢ LVI B Oenzoae Brjensiior N-apuieyandoina-N’-
[1,2,4-Tpuasun-5-ou-4-nnlmouesuny (LXXV) [403—405]. TIpe aefi-
CTBHil i1a 4-aMHHO-3-MCTUATHO-6-R-1,2 4-rprazuu-5(4H) -oun  cv.ib-
doxeviom (Haupumep, JIMCO) n x10oprctoM MerTuleite B NpUCYT-
CTBMH OKWC/THTENH (TeTpaauertarta CBUHIA) BBUIEASIIOT — CQUTBE[-
cTBYIOWHMHA 4-cyabumuiotpuasiti [406]:

Rl g i ArSOs NHCONH ljl
5=N H,N 7§07 NH
/2 \N)\—R r'R%50 2 \N#R ArS0,NCO N | R
: N AN g
Mes” N Mes <y Mes N7
s LY

TpuMeTuncuanABHYIO TpyNAy B NOJ0XKeHWe 4 KOAbila BROAST
npu fevicTeud TpuMeTHaAcHaAnAHUTPHAa Ha LVI npu 100—200°C B
IPUCYTCTBHH KHUCJAOTO WJAW OCHOBHOrO Kartaamsartopa [407] 4-Tui-
POKCHMETHIAMUHO - 3 - adXuaMepranto-6-R-1,2,4-tpuasui-5(4H) -
OHLI TNoay4daroT peaxuuell dopmanbierinia ¢ aMHHOTPHABIIIOM B
BO/IHOH cpefle B Npucytctsun weqaoun (pH 8) [408]. Anagoruuno
IIPOTEKAIOT PDEAKILUH ¢ alUPATHUCCKHMH Y aPOMATHUYECKUMH aabje-
rulaMu o Ketoiramiu. Peakuuw mpoBogsT B cOHPTOBOH cpele NpH
KUNIAYCiIH uan B OeHsoje B NPUCYTCTBHM KaTtasgausatopa (Hanpu-
Mep, cyabdokucaorn) [303, 319, 369, 409, 410]. Ayuauposauue LVI
OPOBOJIAT AiTHAPHIAMH KHCJAOT, TANOUAAHTHAPHIAMH KHUCJIO0T, KHC-
JOTaMH. AILMIHPOBAHNE AHTHPHIAMH KHUCJOT BEIYT B [IPHCYTCTBHH
AKIENTOPA KHCJAOTH: HUZIMIHMH KUCAOTAMHU B WHEPTHOM DPACTRBODHTE-
Jie B IPHCYTCTBHH YKCYCHOTO aHTHAPHIA. XJIOPAHTHAPHIAMH KHCAOT
AMAUPYIOT B MUPWIMHE WIH WHEPTHBIX PACTBOPHTEISX B TNPHCYT-
CTBUYM TpHITHJAAMHHA [411—413]:

RCOHN 0 Rick=N
N%—R L p— R'cHO il R
Mes

Mes /k\N)J -
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OnvcaHo a’akwinpoBaHHe 110 aMHHOLPVIE: NDOBOMST IAIOICH-
AJKHJaMH B BOJIHO-CIIHPTOBBIX pacTsopax wwetouei [414, 415].

4 - (n-HurpobGeniunnaenaMuHo)-3-mepranto-6-Mmetun-1,2,4-1puasuu-3(4H)-on
[308]. 1,6 r (10 mmomb) 4-avuno-3-mepkauto-6-mcTud-1,2,4-tpuasun-5(4H) -ona
¥ 1,5 r (10 mMMonb) m-umrpoleusaableruga KUnataT 5 o B 20 wma 3TU/IOBOTO
cnHpra. OXxaaxianT, GHAbTPYIOT. QuuCTKY TPOH3BIAST MepeKpHCTa.Nu3anuel
B 9THACBOM cnupre, Bmxoxi mpoaykra ¢ T. ma. 185—186°C cocrasaser 2,1 r

(71%).

LV} Berynaior B psit peaxunil, XapakTepHLX Aast nuX. Baaumo-
neficTBHE a30THCTON KycaoTh ¢ LVI momer nporexaTts pasanuto B
38BUCHMOCTH OT XaPaKTepa 3aMEeCTHTENd B INOJOXKEHWH 3 XKOJblla.
B cayuae saMecTuTens — IuApasmHHOBOf PYNTE — NpH  JIeHCTBHH
430THCTOW KHCJIOTBHl Hapaly ¢ JAe3aMHHHPOBAHHEM IO OJ0MKeHHIO
4 Koibla, NPOHCXOMHUT aafdbHeHllee 00pa3oBaHHe KOHMCHCHpPOBAH-
ioft cuctemsl. Ilpuvem, BeUIensiOT 3aMellel:HEIH TeTpasoao-[5,4-c]-
1,2,4-Tpuasuy, a He OXKuJaeMbtii TeTpas3010-[4,5-8]-1,2,4-Tpuasuq.
Hpovexyrournit mpoaykr (3-ruapasuno-6-R-1,2,4-tpuasun-5(4H)-
0if) B STAX YCAOBUSIX He BbiJleded. B coyuae samecTarens — dhenun-
AMUHO — MPOHCXOAHT JE€3AMUHHPOBAHUE TIO TOJMONKeHW0 4 Koabna
¢ ofpaszoBauuem  3-Qenusaamuno-6-R-1,2,4-tpuasun-5(4H)-onon
[416]. Anasoruyso MPOUCXONUT IE3aMAHUPOBAHHE B C/IyYde AJKHIb-
HOI'O, aPUJILHOrO 3aMECTHTENs! B MOJOKEHHH 3 KOJblta HPH AEHCT-
BHH a30THCTON KWC.IOTHI WAW TETpaaueraTta cBiHua na LVI [307]:

0 0 0
H HoN H R?
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R'= ALK, Bk, BhNH, NHNH, ; R2= H, ACk , Ph.

Ha ocnoBe LVI B peakuusix ¢ KapBOHHIRHBIMH COe1IHEHHSIMH
NOJAYy4aloT PalIHIHHE TPHA30AO-TPHASHHBL, THAMHA30.10-TPHASHHE,
OKCOMHA3010-TPHA3HHBE U IAPYTHe CJAOXKHBIC KOHJACHCHPOBaHHHE CH-
crembl. Tak, npr B3anMoJeHCTBHE 3-apH1aMHHO-4-aMHHO-6-R-1,2 4-
Tpuazun-5{4H)-ona (LXXVI) ¢ tpudennspochuubpovinaom » Gen-
30J€ B MPUCYTCTBUU TPUITHAAMHUHA BHIEAAIOT 4-uMuHODoCcHOpaH-
TpHa3HH, KOTODHE Npu AanbHefiinefi odpaBoTke wioumaHaTom (ue-
pe3 TNpoMeXyTouHWH npoaykT 3aMelleHHd PhsP na ArN=C) B
GeH3o/e TIpW KOMHATHOH TeMnepatype C IOCAe/lVIOWHM HarpeBaHH-
€M NHKITH3yeTcs B 3aMeileHuwt 1,2,4-1puasono-[5,1-c]-1,2,4-tpuaaun
(LXXVH) [302]. Ananoruunoe coenvbenne LXXVIHL noayuaiwr n
npu B3aumoneficTBiu TpuasnHoB tuna LXXVI ¢ kapfoHoBHMK KHC-
noraMu. [lpu  geHcTBHH 3KBUMOASIPHOIO KOJHYECTBA MYp aBbHHOM
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KHCIOTH Ha 2,4-1HaMuHO-6-R-1,2,4-Tpuasun-5(4H)-oust (LXXVII)
Bugensior zaMmeuleHHH LXXVIL Awxagoruuso pearupyiwor u 3-aa-
KHA4aMHHO-4-aMHHO-6-R-1,2,4-Tpuasul-5(4H)-oust [319]. Ecau wuc-
N0Jb30BaTh 4-(R-kapGOHHAaMUHO)-3-aMuH0-6-R-1,2,4-Tpnasun-
5(4H)-on, to npu xHnAveHux B 1 H. BojHOoH NaOH npoucxomur
3aMblkaliue LHKaa ¢ ofpasoBaHueM 3ameiicHuoro LXXVI [417]:
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Ri=H, Ak, Ph ; RZ= AlK, Ph [ R3=NHy , PNH; R*=H Atk

O6pa3oBaHHe TPUA3010-TPHA3IHOB MOMET NMPOUCXOAHTb HE TOJILKO
M0 YETBEPTOMY 4TOMY 23074 KOJbUA, HO M [0 BTOPOMY C HOJAyUECHHEM
3aMelterHbix 1,2,4-rpuasoqo-[4,3-6]-1,2,4-rpuasunon. Tak, npu gefr-
CTBHM ABYKPATHOrO U3OLITKA MYPABBUHOH KHCIOTL Ha 3-THAPA3HHO-
4-ampno-6-R-1,2,4-rpuaszun-b (4H)-oust (LXXIX) sbelgeasior zawme-
weHnbd 1,2,4-rpuasono-[4,3-6]-1,2,4-rprazun. IpHueM, OAHOBpPEMEH-
HO MPOHCXOIHT (OPMUIHDPOBANUE AMUHOTDYMIL B MOJOMCHHH 4
Kosbud. PopMuabllasg rpynna Jerko OTWEIIgeTcs Mo JeHcTBHEM
KHCJIOTH ¢ pereHepanueil csofogHoro amuta [416]:
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Ecan B moaoxeunu 3 TpHASHHOBOrO Koibya THIPOKCHIaMHHO-
Basl I'pymnna, TO NPH B3aUMOACHCTBUM C MYPABBHHOH KHCAOTOH BH-
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AenfloT  3aMmeweHHet 1,2,4-rpuazono-{3,2-c]l,2,4-rpuasun, a npH
KMISUCHHH C YKCYCHWM A4HTHAPHAOM OOpPa3ylTcs  3dMEeI[EeHHDIe
1,3,4-okcaanazono-42 3-c]-1,2,4-rpuasunm [418]:
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Bepostiio, npoH3BojiHbe OKCAM430J10B MONYUYAIOTCA B PE3YJAbLTaTE
HYKJIEOMHJALHOIO 34 MCIUEHHA THIPOKCHAAMUHOIPYUIIL B [10J0MEUHH
3 Ko/Jblla HA aueTorcHrpynmy, KoHeuHM# npoaykt GopMupyercs
npH BUHYTPUMOJIEKVAAPDHOH KOHACHCAILHH  3-alleTOKCH-4-aMUHOTPII-
a3MHa ¢ BLIICJICHHUEM MOJIEKYJ/L BOAbL. PeaKukd ¢ MypaBLUNOH Kilc-
JOTOH, MO-BHAMMOMY, CXOAHA C ILIHUPOKO U3BCCTILIM CHHTE30M HMM-
Na30J10B Ha OCHOBe 1,2-1MdMHMHOB M KapOOIOBHIX KHCJOT.

B3aumopefictBueM H30THOUMAHATOB ¢ 3,4-auamuHo-1,2,4-Tpu-
asuii-3 (4H)-onamu nosyuaior szameuwiennsle 1,2,4-tpHaso.o-[1,5-¢]-
1,2,4-tpnaznum [421].

Ecau B nojoxenuu 3 KoablLa cepocoiepmallas rpynna, To BO3-
MOXHO [MMOJIyUCHHE KOHJCHCHPOBAHHLIX CUCTEM THMA THAIMA300-
1,2,4-tpuasunoB. [Ipu ngeficTBUM cepoyraepoid WJAH THOMOUEBHHDI
Ha LXIII B GesBogHom mupuauue 00pa3dylorcs 7-okco-2-THOKCO-6-
R-1,2-nuruapo-7H-1,3,4-tHanuaszono-[2,3-¢]-1,2,4-Tpuasuusi. [Tpo-
ecc ujaer yepes oOpa30BaHHe NPOMEXYTOUHOH COJMH NHPUIWHHA,
KOTOpad Jerko paazJaraetcd Bojolt [419]:
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Anagoruunniit mpoaykr (LXXX) BezeasioT npu jpeficTBUMH cepo-
yriepona B NHpPHIHHE HA 3-THAPOKCHIAMHHO-4-aMHHO-6-R-1,2,4-
TpHa3uH-5 (4H)-onnt [418]

3amewenunie 1,3, 4-tuainazono-[2,3-c]-1,2,4-tpuas3uunl moay4aroT
u npu B3aumojeicTBuu TpHazunoB LXIV ¢ kucioravu, Hampumep,
GeHnsoitnoii B npucyrcreur POCI; [420]. Anadoruunbie tHaina3o.10-
1,2,4-Tpuasuunl BeLAeAS!OT Npu gedcTBHM Opomuuaua Ha  LXIV
{303]. Ilpu kumadeHuu XJOPAHTHIPHAOB KHCJAOT B MUPHIHHe C
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3-MepkanTo-4-aMuH0-2,6-nMeTia-1,2,4-rpra3un-5 (4H) -onoym mpouc-
XO/IUT auuJaupoBahyie mo amuHorpymnne. O6pas3ylomHics npoMexy-
TOUHBI TPOAYKT npu obpadotke 70% I1ICI04 B ykcycHOM anruj-
PPUL[E l%t]apexonm B ncpxaopar 1,3,4-tnaauadono-[2,3-c]-1,2,4-rpuasu-
Ha :
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R=H,Afk,Ph, Ar; R1=Atk; RZ=H Afk.

[Ipd KuNstuewdy B MeT4HO1e B NPHCYTCTBHH METHIdTa HATpH
tpuasuno LXI mpoucXoiuwT BHYTpHMOJEKYIApHA:A Kon,'iencalmff
¢ obpazoRammest  saMewemnux  Ouc(1,24-tpuasuio)-[4,3-0:
4’ 3'-6"]-s-terpasunos [418]. Tpuasuno-TeTpa3dHLl MOKHO TO.1y=
YaTh W TIPH AJHTEILHOM KHISUCHUH 3-MeTUAMepKATTO-4-aMHHO-6-
R-12.4-tpuasun-5(4H)-onoB ¢ apuamepKanTaHaMi B pacTBopHTe-
aax (xaop6enzon/TsOH) [309]:

OnucaHo mouayuelide 3amellenunix |1,2,4-tpuasun-[3,4-6]-1,3,4-
THAANA3HHOHOB TIPH B3aWMOJICHCTBUH 3-MepKamTo-4-aMINOTPHA3H-
nos (LXIV) ¢ a-ranorensaMeieHHbivMl KapOOHHJABHBIMI CoeHIle-
HUAMU (OpOMaleToHoM, 3-X.J10p-D-alleTOKCU-TIeHTaHOHOM-2, 2-GpoM-
ILMKJIOTEKCAaHOHOM M JIp.) B BOJIHO-MCTAHOABHOM pPACTBOpE ILEIOUU

(K,CO;) [308]:
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2,6-udennn-7-okco-7H-1,3 4-rnagnasoro-[2,3-c]-1,2,4-tpuazun  [420], 1,1 r
(B Mmoab) 3-MepKanto-4-avnno-6-denna-1.2,4-rpuasun-5 (4H) -ona, 122 r
(10 mmoab) Gewsoiiofi kucaorar u 10 ma POCly kunsarat 30 muu, H3Gurok
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POCI; otronsior noj Bakyymom. QctaTok oGpadatuiBaloT pasGasicHHBIM DACTBO-
pov NaOH nuga pactropenns ienpopeardpo3aBluEX NCXOAINLIX BCLleCTB. PUALT-
pyvior. OneciKy OpOH3BOLAT NePeKpHuctalan3zlieil N3 yKcycHofl KHCAOTH. Brxod
npoaykra ¢ 1. . 238° C cocrasaser 1,3 r (86%).

Hekoropbie 3-unanvepkanto-4-amuno-6-R-1,2,4-tpuaaun-5{4H)-
OHLI TO;| JCHCTBMEM KHCJAOT B CNHPTOBOH Cpefie MOJBepraloTcst
TpanchopMauid A0 3aMelleHHbLIX TpHa3oaoB [422]. Bosvoxubii
MEeXaHU3M TIPOLECcCAa 3aRII0UAETCH B KATAMAUSIPYEMOM  KHCIOTOM
MPUCOCHHECHHH 2 MOJEH 3TUAOBOIO COUPTA K MOJCKV/C TPHA3HIA.
[Ipucoensnenue npouUCxojUT ¢ pa3pbuiBoM 2 cBaseil: Ci— Ny Koab-
na u cBa3u Gy -S. OOpazyercs HEUHKAWYCCKHIT WHTEPMEaMar, co-
NepKaunil STOKCHILHBIE OCTATKH TpH ObIBIIIX 3 W 5 aTOMAx TpH-
43WI110B0OI'0 KoAblla. MHTEpMennaT npeTepnenaeT KaTaaH3upyemoe
KUCTOTOR TayTtoMephoe mpespauenne. [IpoaykT TayTomepHoro mpe-
BpaileHUd LUKAW3YCTCH NMyTeM OTWENnJeHHA OIHOH MOJCKYALl 3TH-
J0BOrO CcnUpTa ¢ oOpa3zoBanuev 3avewenuoro 1,2,4-rpuasoaa:
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Iaa  3-uepkanro(metuaMepkanro)-4-amnno-6-R-1,2,4-tprnasun-
5{4t1)-onos w 3-mepkanto-4-R'-6-R’-1,2,4-tpuasnu-5(4H)onos xa-
pAKTEPHLI PEdKIIMH 3aMeileH|st MepKaiTo-, MCTHUAMEPKANTOIpyIibl
Ha adkua (4puia) AMUHOTPYTINy, OKCOrpYyTIY, THAPOKCHA4MHHOIpYT-
ny v jip. DIpOKCUTAMHHOTPYIITY BROAAT NPl KHIAueHHd TpHa3liHa
LXHI B pactsope rujgpokcunaMuna. [Ipu 3TOM yCTaHOBAEHO, UTO
3-THjpoKCHAaMuHO-4-aMut0-6-R-1,2,4-Tpna3nn-5 (4H)-on wmoxer Ha-
XO/IUTbCH B TayToMepHo#l okcumuoi ¢opme [418]. 3amemntenve Ha
aNKW (4PUIT) AMITHHYIO TPYINY NPOBOAAT B MHEPTHHIX pPacTBOpPIITE-
X JIefiCTBHCM COOTBETCTRYIOIMM aMHHOR Ha TpHasuum [301, 319,
493—429]. B cayuae MpPHUMEHCHUH NEPBITUHBIX dMUHOB (HATIpHMEp,
METHAaMIi1a) Peakildd NPOBOAAT B BOHBIX PacTBopax npu Harpe-
BANUM TIO71 AanjicHneM. B cayude mpuMeneHud AWAAKHIAMHHOBR pe-
akunp odwmnno mponoar B cniuprax (MIIC) B npucyternuy anu-
GaTIECKHK KHCAOT W 100aBKaMU CYAb@OKHCAOT.  [IMaikaiaMHH

109



o0biyHO n06aBJAAIOT NPW KOMHATHOW TeMmIlepaType, a 3aTeM peak-
LIHOHHY) cMeChb KUNATAT B rtedeure 12—15 u;

0 0 0
HZN\")}R R'NH HZN\NJJ)—-R NHz OH o N%—R
R1H~/L\N’ Mes HDHNAN/

LXIT, LXXT

B cnyyae penHHIbHOTO 3aMecTHTEIR B HOJOXENWH 4 TpualHHO-
BOro KO.blla 3aMELEHHe MeTHIMEpKaIlTOrpynnsl 1ia IHAPasHH npo-
TeKaeT ¢ NeperpymiHpoBkofl H nodydenueM 4-aMHHOTDHA3HHOB.
Tak, npuw Kunsigueduu B cumpre 3-MeTmamepranTto-4,6-nuapHa-1,2,4-
Tpua3nn-5(4H)-oHoB ¢ 80% ruapasuuruaparoM, Hapsly ¢ 3aMeLle-
HHEM METHJAMepKaNTOrPyMNNKLl Hd OCTAaTOK TWAPA3HHA NPOHCXOJHT
BHYTPHMOJIEKY JSIPHAA NeperpynnydpoBka ¢ oOpa3oBaHHEM COOTBET-
CTBylOUlero 4-amHHOTpHasHHa. TIpedsoxeH CJaeAyIoWnii MexaHn3M
neperpynnuposku [301, 305]. Ha nepsBowm stane npouecca npoHCXo-
JHT 3aMceuiellne MCTHJAMEPKaNTOTPYNIE B MOJOXKEHHH 3 KoJbila Ha
rHApa3uil. gadce wper liykJacoHIbH4as ataka BTOPOH MOJIEKYJH
rHpa3HHa 10 3JEKTPOIOACDHUNTIIOMY MOJOKEHHIO KO.bLblla, Bely-
Ias K NPHCORJIMHEHHIO THApA3MHa Mo KapOOoHHALIOA Tpylne.
YcroH4unBoCTL NPOAYKTa 3aMCLUEHHS 3aBHCHT OT XapakTepa 3amec-
THTCJIA B Ho.00XKeHHH 4 KoJena. LEcaum B mosoxceuwd 4 kodablla —
alKHJ, TO 1LMK.1 YCTOHUHB 1l NPOAYKTOM PEaKIlMW fBJASETCs 3-rul-
pasuno-4-R1-6-R?-1,2,4-tpuasun-5(4H) -on, obdpasylomufica B pe-
3yJbTaTe OTUIEeNJeHdd TUApasWHa OT yrjepofa B IOJOKEHHH
5 xoabna. Ecau 3aMCCTHTCAL B MOJOKEHWH 4 — QeHHs Hau 3ame-
IMCHILIN Qenuda, To LMK paszvuikaetcs no ceasu Ce—Ny ¢ obpa-

30BalMeM HENHKJHUCCKOro wuiTtepmenuara (apuramuuoxapdruipa-
30Ha Truapasujia o-KetokapboHoBon xucaoThl).  Hurepmeamar
UUKAH3yeTCs 3a cuer npucoefHuenus rpynnel —NH— kapbruapa-
30HOBOI'O ocTaTka Mo KapOonuaeHo# rpynne ruapasuna. [locreayro-
1ee OTLUCIICHHE rW/pdashiia NPUBOAHMT K KOHEYHOMY IHPOAVKTY
peakuuu — 3-peunaavuo-4-amuino-6-R-1,2,4-rpuasun-5(4H)-ony.
[IpHnnunHaibHO BO3MOXKHO NpOTeKanHe UHKIH3AUHH HUTepMenHa-
Ta MO JPyroMmy MyTH: npdH B3aumogelictBun —NH-rpynnwe ruppa-
3UANOTO OCTaTKa ¢ atoMoM yrsiepona (OwiBuiHii Cg) B KapOruu-
paszonoBoM octatke. Ilpw stom monxeu oOpasoBaTbest 3-rujapasH-
Ho-4-aMuHo-6-R-1,2,4-tpuasuu-5(4H)-on, kotopuifi B pesyawrarte
peakuHu ue OLI1 BBUJICJACH. DTO MOATBEPKAAeT NPEHMYIICCTBEHHOE
npoTeKaiHe peakilHE N0 NepPBOMY BapHaHTy:
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4-AmunoTtprasun obpa3yeTcs Takme W npH jneficTBHu 809 rug-
pasHnrgapara Ha 4,6-auapua-1,2,4-rpuasun-3 (2H),5 (4H) - nuonun
[301, 305, 387]. Jokasau creaywwui mMexaHH3Mm lpoiecca. Kak u
B ¢lyyae J3-MerTHaMepkanrto-4,6-1Hapun-1,2,4-tpuasun-5(4H)-oHa,
BHauaje NPOHCXOJHT NPHCOESAHHCHHE THAPa3HHa 110 KapOOoHH/bHOH
rpynne ¢ MocTe/yIomuM paaMblKanuen Hka4a. CTpoenHe HENUKJIH-
YEeCKOr0 NPOAYKTa YCTAHOBJEHO B PC3V.JLTATE BLUIEACHHA  €rO
U3 -peakLHONHIOH CMeCH M TNOATBEpKIeHO TeM, 4YT0 pa3MbKa-
HHe UMKaa npoHcxoaur no cBA3H Ce—Nw). Mwm oxasanca 4-apun-
ceMHKap06asoH TH/pa3u/a o-KeToKapOOHOBOH KHCJIOTHL, a pe Kapo-
THApPA30ll alHJHAA o-KeTOKapOOHOBOH KHCMOTH (aqbTepHaTHBHAS
cTpyKTypa). MHTepMeanaT uHKAH3yeTCs C OTLIENJICHHEM apHJaMH-
Ha Hu ofpasoBanxeM  4-amuHo-6-R-1,2,4-rpuaauu-3(2H),5(4H)-
AHOHA:
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4-Ankui-3-Metunamepkaiito-6-R-1,2,4-1puasun-5(4H) -ounl PH
B3aMMO1e/ICTRHH ¢ THAPAUHTHAPATOM ile lipeTepleBaloT leperpyl-
IMPOBKU nojo6noro tuna. I[pounece orpaHHuuBaercss 3aMellelHeM
METHJAMEPKAUTOTPYINEL HA THIPA3HH ¢ HOCTEAYIOMHUM 3dMbBIKAILIEM
ILUKJd 110 BTOPOMY ATOMY a30Ta KoJbilda ¢ 06pa3oBaHHev S-TpHa3o-
n0-[4,3-01-1,2,4-rpuasuna [444]:
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3-®eunnamuno-4-amMuuo-b-penna-1,2,4-rpnaznn-5(4H)-on [301]. 05 r 3-me-
THIMepranto-4,6-andeuni-1,2,4-rpuasnn-5(4H)-ona pacrscpar B 5 Ma artulo-
Boro cmipra i froGapaawT 1 wi 80% rirgpasiiruapara, Kanarar 3 o, Oxauxza-
0T, OCAI0K OTQMALTPOBHIAIT. OULCTKY NPOM3BOAAT NCPEKPHCTALAM3ANICH 13
3ThAoLOro cnupra. Brixoa mpoaykta ¢ r. ma, 215,53°C cocrasager 80%.
[TosiBenre 3aMecTHTCA B MOJOKEHMH 4 IPHASHIIOBOTO KOIbILA
NOBbIIAET NHOABIMKHOCTL MCTINIMEPKAUTOTPYIIIbI, KOTOPasl JeTKO
TYpOMH3YeTCA, HAUPUMeED, NP KHUAUEHHH B JCAfHOH  ykcycnoli
KHCIOTe B HPHCYTCTBUM alerdrTa aMMonus [430]. I'mipoaus upoue-
XO/IMT ¥ UPH JeHCTBHH LEPOKCH1a BOJAOPoId B VKCYCHOH KHCAOTE
Ha 3-MeTiiMepKanTo-4-amnno-6-R-1,2,4-tpuasun-5(4H)-onnr  [431].
Ornrcan ru1poiiu3 1o METHAMEPKANTOTPYIlle 1oj 1efeTBUeM 2-Mep-
KaNTO3Tano1d B medounol cpexe [309]. Mexamnsy skaouaer Hyk-
JeUH.IbIIOe 3aMEeIIele  MeTH.IMEPRAUTOrDYNIL Ha OKCHITHIMVEp-
Kaltorpynity ¢ uoclelylomedl nMKIM3anMed HDOMYKTa peakiuu B
CNUPOUKCATHOdAH, DBHYTPHMOAEKYAAPHAA  NEpPEerpyNIUpOBKA  [10-
ClemHero 1ipluBoUIT K 3(2-MepKanToaTH.1)0KeH-4-amuio-6-R-1,2,4-
rpuasii-o (4H)-ony. OTwenmende MOJekydsl 3TIVIEHCYbdHAa Be-
MeT K BbIAGIELHIO KOHEWHOro 1pO1yKTd -— 4-amuno-6-R-1,2,4-tpu-
asun-3(211),5(4H) arona:
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HecyoTpst Ha BBICOKYIO peaKIMOHHYIO CNIIOCOGHOCTH AMHIIOIPYIl-
Obl B JIO.10XKEHHH 4 KO/blld, B HEKOTOPLX C€iAyyasX AMMHOrPylIla
BEJIET Ce6sl 10BO.JAbHO UHCPTHO. ITO NOPOWIO NPOC/ILKUBASTCH NPH
ANTKUIUPOBAITMIE PAa3IUUIIBIMY  adKWIupylomumMy arenrava LXKV,
Oniucano pasMblKanue TPHA3HHOBOLO KOABILA NPH METHAUDOBAHHUH
HOJHCTHM MeTuaoM B BoAoH memoun LXIV {319]. lostomy MeTH-
JUPOBAHHE NMPOBOJAT B OOdee MArKUX ycaosuax. Heemorpsa Ha ato
onucano Meruanposanue B 1 M pacrBope NaOH #onucTeiM meTH-
Jgom uph 20°C [329], Xopouwo liporeKaeT MeTHAHDPOBAHHE HOJIUCTHIM
MeTHaoM tpuasuiios LXIV B Meranome B HPHCYyTCTBHH MeTHIATA
HaTpua. Muorpa wexoamwiit tpuasun pacrBopsiior B eMecH [IM®A
7 2 n. NaOMe, a zarem mo6asasior Mel. Koneunpsli Npogyxr Bel-
AeJAI0T BHUAPWUBAHWEM PACTBOPHTEIA ¢ JdaJdbiefiniest o6paboTKoH
ocraTka 3010 [325]. Uatne Bcero MeTHAHPOBANLHE OCYNIECTBIAAIOT B
BOIHO-METANOJBHOM pacTBope NaOH HoiueThiM MeTHJOM IIPH KOM-
HaTHOH TeMmueparype. Coornouienne Meranoda:soma=—1:1. Ile-
A0Ub GEpyT B 9KBUMOIIPHBIX KOJIHUCCTBAX C HCXOHBIM TPHA3HHOM.
IIpoyKT MeTH.TUPOBEHHMS HEpPacTBODUM B peaKIMOHHOJ CMECH U
Jacrko orae.sietcs huabtpoBanuey [318, 323—335, 432—435]:
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MerTuanpoBanue, 4 TdKiKe aIRWAHpoBande 3-vepKanTo-4-aMuHO-
6-R-1,2,4-rpuasun-5(4H)-onoB npu geiictBurn  HOAUCTOTO MeTHIA
HJIH Tag0oTeNaqxkuiIoB B NMedoqnoll cpeie NPUBOIUT K 0GPA30BAHUIO
3-Metia (aakua) vepkanro-4-amuiro-6-R-1,2,4-rpuaznn-5(4H)-ouy. B
KauecTBe HOGOMHOro NMPOAYKTa BHIEIAWT 2-aakui-3-uvepxanto-4-
amuno-6-R-1,2,4-rpuasun-5(4H)-on (LXXXI). AakumupoBanue oo
AMUHOTpY e He HPOTeKaeT B ITIUX YCIOBHSX.

Yrazaupasa peakuus upeactaBriseT codoil 00wdioe HyK1eodH b
noe saMemende (Sy) B ranorerraixknie. B memsounofi cpene Hexon-
HbIH TPHA3IHH HOHM3UpYeTCs ¢ 0GPA3ORaHHEM allHOHA!
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3apAj B KOTOPOM Dacnpene’eli MeJy aToMaMu cepbl H a30Ta B
N0J0KeHlIH 2 TPHa3HHOBOTO KOJAbLa. AHHOU TpPHA3MHA BLICTyHaeT
B KauecTne HykJaeodpu.1a B peakuuu ¢ rajgoreHankuaoM. [lopsimok u
MeXaHH3M DCaKLHH 3aBHCAT OT IPHUPOALI MaJ0reHadKiaa U pacTBO-
puteas. Tak, HanpaMep, IpH MeTHaupoBaHuu (Mel) MexaHmnsm co-
OTBETCTBYET pedKiHH Sy2, UpH GeH3IUIMPOBAaHUH (XJODHCTHIH GeH-
ana) — Syl. Bo3pacranue o6beMa aJdKHABHOTO 3aMECTUTENH BIHSET
Ha COOTHOLIEHHe MPOAYKTOB S- H N-aTKWIMDOBAaTHe, VREeAUIHBAR
BHIXO 2-ankuJATpHa3HHOB. [TepeXxoji OT H-ragoreHa KWJIOB K BTO-
PHUHBIM H TPETHUHBIM TaJoleHaJqKHIaM ele 3aMeTHee yReJHTHBaer
noa N-afKHAHPOBalKA. YKAa3aHHble 3aKOHOMEDHOCTH MOXHO yIOB-
JAETBOPHUTENBHO O0BACHHTE NPHUBJCUCHHEM NapaMeTPOB HYKJAeo(pHIb-
Hoctd no Creiiny—Cxorry. [Ia 3aMeUleHus B MOJHCTOM MCTHIE,
napamerpbr Cseifina—Ckorta (n) mas ArS- u1 —N < cocTaBasloT
9,9 1 6,7 cOOTBETCTBEHHO, UTO MOJATBEPXTAET NPEHMYILECTBO $-aJ-
KILIMPOBaHuA. Jlas NepBHYHbBIX aMUMHOB n=4,5 (aHaJ0T aMHHOrpyfm-
LI B MOJOMKEHHH 4 KOJILUA), UTO 3HAUHTEJIbHO HHXe, ueM y S
u1H N. IlosroMy B peakunoHHOii cMecn He OGHAPYAEHO NPOJYKTOR
AJKHIHDOBAHHA MO 3X30LHKAHUCCKOMY d30TY.

Ipu nepexose OT 11-FaJ0reHa KKI0B K BTOPHUHBIM PacTeT BKAA
peakuuH Syl B xom npoumecca. PecakguonHas crocodHocTe B 110100-
IBIX TIpOLeccax ONpefeasercs 3HauendeM napamerpa Puum (N-),
KOTOpbrt B 00ueM caydae 06paTHO MPOUOPUHOHAJMEH lldpaveTpy
Creitna—CxkoTrra. C 3THM, NO-BHMMOMY, H ¢BA3daH pPOCT N-aJaKuUAU-
POBAaiMs 1IPH IepeXOjie K BTOPHUHBIM TaJOoTeHaIKHIaM.

Bospacranue moau N-adKWJIHPOBaHHA ¢ yReJHUEHHEM paszvepa
a1KHJIa B H-QJKHATAaA0reHHI4X, NO-BH/IHMOMY, CBAAZAHO C Ll1aJEHHEM
PACTBODHMOCTH TajJ0reHaJKHIOB B BOAHO-METAHOJBHON [meJoun H
MepexoaoM peakuun B nUPOYy3HOHIVIO 00AacTh.

Ha ctpyKTypy aHHOHA TpHa3Hila OKalblBaeT BJAHAHMe 11 MPHPONA
3aMectuTeaa B L0.J10XeHHH 4 kKoJbna. [lpu zamene aMuuOrpynnu
foJee 3J1eKTPOHOAKLUENTODHHMH 3aMECTUTJIAMH THIIA apH.aaso-,
HHTPO3OIPYHIIAMH CEJCKTHBHOCTh aJKHIMPOBAHHA BO3PAacT4er.

s yBeanuennua CeyeKTHRHOCTH METH/JAMDOBAHHA B KdUeCTRe Me-
THJAHPYIONIMX AareHTOB IpenaniXeHbnl OpomucThifi MeTHa [436—438]
u xaopHcThit verua [439]. MertunupoBaHue OPOMHCTBIM METHJIOM
popoAAaT B BojaHoH miesoun npu 10°C, nomaepxuBas pH 12 nobas-
JeHHeM pactRopa weqaouu. [To gawnbiM cnekrpa [IMP B npoayxrax
MCTHIAPOBANWA B 3THX YCJAO0BHAX comepxutes 4% 2-verua-3-mep-
Kanro-4-avuno-6-R-1,2,4-rpuasun-5(4H)-oua [436].

AaxunuponaHHe TaJoreHaJKHWJIaMH MPOBOMAT UPH 0o.ee BbICO-
Kux TeMmneparypax. Tak, Hanpumep, 2tuauponanne LXVI npopoaar
AOZHCTHIM 3THJAOM B BOANO-NIEJAOUHOM pactsope lpu 40—60°C B
HPHCYTCTBHH KAaTaJHTHUCCKHX KOJHuecTB O¢H3ogqa. [Ipu atov obpa-
ayercst neero jgo 2,7% 2-3Tua-3-mepkanro-4-aMHHO-6-TpeT-0yTHI-
1,24-tprnasun-5(4H)-ona u 96,9% 3-3tuamvepkanto-4-aMHHO-6-
Tper-6ytua-1,2,4-tpuaszun-5(4H)-on [434].

[Tpyu meficToin aJdKeHWI- HJAN @ KHHUII'aJ0TeHUIOB B IeJO0UHOH
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cpefe Ha 3-meTHaMepkanro-4-aMuuo-6-R-1,2,4-rpuasun-5(4H)-oun
BBOJIAT HeHACbIIUgHHHEe 3aMecTuteau npu cepe [429]. Aakuaruomnpo-
H3BOJIHEIE TPHA3HHE MOXKHO NoJaydate H npH o6paborke LXIIE adu-
PaMH KHCJIOPOMCONEPKAUIMX KHCAOT, B MPHCYTCTBUH 3KBUMOASPHBIX
KOJHYECTB CUJABHOM KUCJAODPOACOIepKamel KHCA0TH ¢ pK,<2 [440]

HarpeBanuem LV ¢ H36HITKOM adkuiIMepKalTaHa B LieqOUHOR
cpene (KOH) noayuaror  3-R-mepkamnro-4-avubo-6-tper-0yrtH.-
1,2,4-rpuasun-5 (4H) -oust [309]. Ilpu B3aumojeficteuu LV co cuup-
TaMH, B TOM UHCJIe U Helpe[eJbHbIMM, B OPraHHUECKOM PaCTBOPH-
Teqde B MDHCYTCTBHH OCHOBaHMA (Halpumep, TPH3THIaMHHa) Bblje-
asaor  3-aakokcn-4-aMuHo-6-tper-0yTua-1,2,4-rpuasun-5(4H) -onsl
[441]:
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Aarunuponanue 4-aikui-3-mepkanro-6-R-1,2,4-rpuasun-5(4H)-
OHOB NPORO,IAT B LIEJI0UYHONH cpefe NPH KOMHaTHOM TeMmepartype ra-
JOTeHaJKHAaVH [442, 443].

3-MctuamepkanTo-4-MeTHa-6-peunn-1,2,4-tpuasun-5(4H)-on  [311]. K pacr-
Bopy 05 r 3-uvepkanto-4-metus-6-denna-1,2 4-rpuasun-5(4H) ona 3 5 w1 1.2 n,
NaOH noGasasior 1 r MeJ n mepememnBaior 20 MuH. [Pactsop HeHTpamnayior
pasbaraentoit HCl u npoaykr peakunn kerparupyror xaopodopmom. Opramu-
MCCKHIL Caoil Cyruat ual 0€330aHLIM cyJdbdaroM RaTpus. PacTBopurean BHOAPH-
Bawt, Buixoa npoayxra ¢ 1. mr 94—95° C cocrasaser 509,

3-MeTunmepkanro-4-aMmuno-6-rper-6yrun-1,2,4-rpuasuu-5{4H)-ou [436].
K pacrznpy 100 u, 3-mepKanro-4-amito-6-rper-6yua-1,2,4-rpuazuu-5(4H)-oua B
450 u. Boas u 40 u. 50% pacrBopa NaOH (pH 12) npu 10°C u mepeyerunBanun
A0GapaaoT B TeleHue Yaca 50 u. GpomucToro meraa, Ilepemewmparor 2 u mpu
10°C, nopaepxunan pH 12 zofamichuem pacrsopa NaOH. ®uanrpyior, npomu-
Bawr, cyruar. [Toaygaor 98 y. mpoaykra ¢ 1. na, 119—122° C.

3-Mcerupmepranto-4-uurpo3o-6-tper-GyTua-1,2,4-rpuazun-5(4H)-ou [317].
Pactnopsiror 4,28 ¢ (0,02 moan) 3-mepkanto-4-unutpo3o-6-Tper-Gyrua-1,2.4-rpua-
3uH-5(4H)-ona npy nepemermyrannu B 20 MT BOAHO-METAWOJBLHORO pacTBopa
I 4, NaOH (seranosr:Bosa==1:1), K pacrsopy Npx koMHaTHO#i Temmcparype
npubasasior 1,24 ma (0,02 moap) Meld, nmepemenuusaor 2--2,5 u, ocraBdAKT Ha
Houb, Ocaizok OTduAbTpoBHBaoT, cywar, OYHCTKY NPOA3IBOIAT NCPCOCAXKICHHEM
u3 0,1 #. NaOH. Bmxoa npoaykra ¢ T. pasr 182—215°C cocrasaser 929%.

Oumcana  neperpyniMpoBka  3-aduuavepkanto-6-R-1,2,4-tpu-
a3nH-5(4H)-onoB, nporexalonas B HHePTHOM DAcTBOpHTede B IpH-
cyretBun komiiekca PdCl-2PhCN mo cootserctByBOmEHX 3-Mep-
KanTo-4-anaua-6-R-1,2,4-tpuasun-b (4H) -onos [445, 446);
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4-Aaxun-1,2,4-1puazan-3(2H),5 (4H)-auons, He uMelompe 3a-
MECTHTEIhL B MOJOXKEHHH 6 KOJbla CHOCOGIbI GPOMHPOBAThCS [PH
AeACTBEH CBOGomHOro GpoMa B BOae A0 4-ankui-6-6pom-1,2,4-tpu-
asuH-3(2H),5(4H)-gnonos [107]. Bpom, B NOAyueHHBIX COIHHENH-
X, Jerde 3aMeIlaeTcs THAPA3HHOM, YeM B aHaJOrHUHHX GPoMMpPO-
H3BOJIHBIX C HE3aMeUuleHHbIM 4 NOJOXKEHHEeM KoJiblla HAH NMPH HajH-
UMW 3AMECTHTEdel B NOJOWeHHsX 2 U 4 koabua [104].

4-Anxua-6-R-1,2 4-tpuasuu-3(2H),5(4H)-aHOHK  NpH jefiCTRHE
2(DHDPOB  I'HIPOKCHIAMEHA [OABEPraloTCs aMHIHUPOBAHMIO N0 2-My
4aTOMy a30Ta Koahklld. B kauecTBe aMHHUPYIOUIErD 4areHTa uame
BCErO HCMOJAb3YIOT O-(2,4-TuHHTPOGbEHH ) THLPOKCH1aMIH, Peakiuio
NPOBOAAT B HHepTHOM pacTtBopuTtene (Hanpumep, TI'®) [376, 447]:

0 0

0
Me Me
Me N\
\N)k'rﬁr Br, N’%'R ArONH, \N)k,rR

N R=H )\N,N OAN,N

07 N 0

4-3ameweHuple 1,2,4-TpHa3uHb BOCCTAHABAHBAIOTCH GOPrHIPH-
noM Harpust npu 10—25°C B HHepTHOM pacTBopHTENE (Ualle BCEro
Tr®) nan Meranonc ao 3,4-anruapo-3-aakmi-4-R'-6-R2-1,2,4-tpu-
asun-5(4H)-onos [448—450):
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RY RL,R3 = ARk, H, Oh
O6biynne Aa9 HesaMellleHHBIX B IOJoXeHHe 4 Koabua 1,2,4-1pu-
asud-5(4H)-oHoB peaknuu, Hampumep, 3aMellleHHe KapGOHHABHON

TpyMubl MpH AeHcTBHH NcHTacyabhula docdopa B NHPUIHHE, B OJI-
HHX ¢JAy4yasx a8 4-aMHHOTpHA3HHOB NpOTEeKaeT HopManbHo [321],
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a B IpYrux cayyaax (B 3aBHCHMOCTH OT APHPOALL 3aMECTHTEAS B
I0JIOMEHHH 6 TPHA3UHOBOrO KOIbI(A) COIPOBONIAETCA OTINCILICHH-
eM amuHOrpyanul [307, 451].

[Ipu  kunaueHuu 3-MepKanto-4-untpo3o-6-R-1,2,4-tpuasun-
5(4H)-ona ¢ apunaMuHaMu B Je9HONH YKCYCHOH KUC.T0TE OBIIM BH-
JedeHb  apHaa3o-4-(3-THo-6-dennn-1,2,4-TpHasuHoKLI-D). Buxon

cOenHeHHH Majo 3aBHCHT OT NMPHPOJH apOMAaTHUYECKOTO aMuiia
[313].

Coeannernus LXXIH orucasiores nog neficrauem Jo-} KJ 8 Boa-
HoM pacrsope NaCOs no 3,3-6uc-[4-uuTpo3o-6-deuna-1,2,4-tpu-
asuH->-oulmucyapduna. PactRop Jo B KJ npuMmensa’ca B kaiecTre
pacTBopuMon B Bofte GopMbl (Jo+J-==J37), a apBOHAT HaTpUS
HeoOXomuM s obecnevenust YacTHUHON PACTBODHMOCTH B BOJE H
cBasbiBanua HJ [452];

\ 0 nooow
Ph / \
N Ph ArNH,; 2 N Ph

N
SN Laxm NI\N/)— S—S—L\N,'N

B orauvde ot Apyrux 4-3aMenteHub(X TPHA3HHOB 1,2,4-TDPHA3HH-
4-OKCHAM BCTYNAIOT B PEaKNHH C AHEHOMHUIaVH, NPUUEM B 5iBUCH-
MOCTH OT VCJIOBHH, peaKillis MOMCT IPOTEKaTh PasJHuHO. B JHOK-
CAHE [0JAYYaioT NPON3BOJHLIE 3-METIITPHA3HHAE, B JIPYI'HX DPACTRO-
PHUTENAX HIET 3aMelleHHe JHeHOGHIOM [0 NOJ0MKEHHID 6 KOabla
[11]. 3avewenunste 1,2,4-rpHasHi-4-0KcuAb NOJBEPraloTcs BOCCTA-
HOR/eHHI0 NpH 0o6paboTke TpHdennidochuioM A0 3aMeLie::noro
1,2,4-tpuasuna [9, 43, 44].

3aventeHune 1,2,4-tpnasus-4-oxcuant  (LXX1)  oxkncasiores
HaAKHCAOTAMHA 10 3aMemeHHbX 1,2,4-tpuasuu-1,4-1uoxkcunos [160].

3-R'-5-R?-6-R3-1,2,4-TpHa3uH-4-OKCHIBL PACTBOPAIOTCA B BO;IHOMH
EJ0YH ¢ pA3MbIKaHWEM 1[HKIa. B KOHIEHTPHPOBAHHBIX MuIepaab-
HbiX KHCJI0TaX OKCHILHL PAa3aralorcd ¢ BhIIeJelHey rasos, B pas-
6aBJeHHBLIX KHC.10TaX OHH 6oJgee yerofiuuBul. B cayuae 3-RE-6-R2-
1,2,4-tpuasnn-4-okcuna noa aederasnem 40% AcOH  nponcxopur
06pasoranue 3-RI-5-runpokci-6-R2-1,2,4-rpuazut-4-okcunon [389]:
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4.4. Ilpumenenue 4-3amemnenspx 1,2, 4-TpHa3HHOB

4-3amewmenunie-1,2,4-tpuasun-5(4H)-ousl  Hmamm nupokoe npu-
MEHEHHe B CEJIbCKOM XO35HMCTBe B Ka4YeCTBe fecTHUWI0B. Bo Bcex
CTPAHAaX B HACTOALLEe BpeMst MPHMEHSIOT 3-MeTHAMEPKANTO-4-aMH-
HO-6-TpeT-0yTua-1,2,4-rpuasun-5(4H}-ou (cenxop, Toproroe HasBa-
nue MerpuOysun, BAY 6150H) u 3-meruni-4-amuno-6-thennn-1,2,4-
Tpuasui-5(4H)-08 (MeravurTpon, roatuke):

0 0
HaN HoN
\NJ}-CMe, ¢ \N%\ph
> N
MesS N/ Me \N/N

Mempubysun (L¥)  Memamumpon (XXXI)

MeTpuby3un — Gejioe KpHCTANIHUECKOE BellecTBo, T. Ml 125,6—
126,5°C. PacrBopuM B psile OPraHHUICCKHX PACTBOPHTEeH, PacTBO-
puMocTe B Bojae npu 20°C 1200 mr/fa, Ilpu 20°C veroiuus K geH-
CTBHIO pas0aBaeHHBX KHCAOT H meaoveit 10 pH 12,5, Texuwueckuit
npenapatr cogepxutr 90—95% ocHoBHOro BeliecTBa. Beinyckactes
B Bujle 70%-Horo cMaudBammeroes mopONka,

JIsc nas kpbic 2200 mr/kr. MaaoTokenuyed aasi GOJBITHHCTBA
NOJIE3HLIX HACEKOMbIX., YMepeHHO TOoKcHuYedH aa1a phi6. B crpanax
3anaauoit Esponwst JJOK B xaprodeac n romarax 0,1 wmr/kr; B
CCCP — 0,25 mr/xr [453].

Has kayecTBENHOrO H KOJNYECTBEHHOrO aHaldn3a MeTpubysHHa
OPEeAJOYKEHO HCMO.1b30BaATh UG PepeHIHEIBHYIO NYIbC-NOAAPOTPA-
Gu 11ocie IKCTPAKIHI XJOPHCTHIM METHJACHOM, Ta30-XKI1KOCTHYIO
xpoMartorpaduio, TOHKOCIOHHYI0 Xpovarorpaduio [494—496],

Hlupoko nayuamcs MeraGoausym  verpuOysuna  [485—492],
B 7AerkoCcVrJHHHCTOM [TOYBE UPU JIO- M IOCJAEBCXOTOROM BHECEHHH
MAKCHMa 1hHOE KOJHYeCTBO MCTZ00JHTOBR H NPOAYKTOB (POTOPA3.I0-
*)eHus o6Hapy:KeHo uepe3 Mecsll IOcJe MePBOTO BHECEHMA H uepes
2 wejean nocte Broporo BHeceHus. McenenoBawa cdotoxnMuuecKas
cTabuabHOCTh VeTpuby3uHa B pa3tHUHBIX PAcTBOPHTENAX. YCTaHOB-
JeHo, uro B MeTaHode npe obaydenuu Yd-cBerov 06pasyloTcs
3-MeTHAMEpKanTo-6-Tper-0yTua- 1,2,4 -tpuasud-5(4H)-ou, 6-tper-
6ytua-1,2,4-rpuazun-3(2H),5 (4H) -1uon, 4-avMHHO-6-TPeTOYTHI-
1,2,4-tpuasun-3 (2H).5(4H) -nuon, a B danetouc AONOANNTEILHO [HIL-
pason 1o avuuorpynne. ®oroaus ¢ 1e3aMHIHPOBAHHEM NPOHCXOJHT
W B BOJHBIX pactBopax. Merpuby3ud B TBepP/1OM COCTOSHAM Tep-
Muuecku yeroiuuB npu 110° C, a obayuenue ero Y®-cserov B npi-
CYTCTBHM MJH B OTCYTCTBHE BJATH BejeT K NPOLCCCY /1C3d MUHUPO-
BaHIIA ¢ OOpPa30BANMCM TeX e HPONYKTOB, YTO H HpH (OTOTH3E.
Q0TO M3 WA TEPMOJ13 MeTPUby3HHA, a1COPOHPOBANIIONO 11a CHIN-
KareJe MM PeuroMm INecKe He BeleT K J€3aMHHHDPOBAHHUIO €ro, a K
JecyinbupoBanuie ¢ obpasopawnem  4-avuno-6-R-1,2.4-tpuasun-
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3(2H),5 (4H)-1uona. TIpu u3yueHHH 1OIJIOUIEHUs!, NePe/BHKEHHS! H
MeTa6oau3Ma MeTpubysuna-3-C' Ha pas3mH4HBIX COPTAaX COH GbITH
o0udapyKeHs! BbilleNepeYHCIeHHBe HPOMYKTH  (OTOMH3a H  eme
7 HeMJeHTH(PHILHPORAHHBIX BO10PACTBOPUMBIX MPOJYKTOB.

Haiigeno, uro peaxiliv XHAAa uofaBIA0TCs MeTpHOY3HHOM B
KOHIeHTpauuax 0,8—1,6-10—" M. MouomeruaupoBaHniie uJIH auHIH-
poBalide aMHHOTDYNIB HE3HAUHTEJIbNO CHUKAeT P ~ 5. BBeneHue
2 METH.RHHX TPYQIl NPH UETBEPTOM aTOMe &30Ta KOJblld CHHIKAET
nopasgadiomee geficTBHe COCHHeuHa. 3aMeld MeTH.IMepKanTorpyIl-
Il Hd MCTOKCH- W.IH METILIAMHIOrPyIliinl M40 BJIUSIET Ha MOAAR-
JSUOLIEE IeACTBHE, 4 3AMEHd HA THOKCO- HJAH OKCOTPYNIBL BeleT K
OTEPH AKTHBHOCTH (COeAMHeuHsd, ciocobube K TaVTOMETPHH B TPH-
A3HHOBOM Dsij1y LCPAOT aKTUBHOCTH) [493].

MecTpuGysnn, kdk repOHuH, IMUPOKO NpPUMEHSETCH B 1OCEBAX
P43JHUNLIX KYJbTVD — COH, TOMATOB, KapTodesas, pHca U APYrHX.
Ilpunvensictest qas 60pbOE ¢ COPHBIMH PaCTeHHAMI 1IPH BO3.1E.bi-
BAUHI TOMATOB (mpH HOpyme pacxojia 0,5 kr/ra), xaprodeas (l—
1,5 kr/ra}, cou (0,4—1 kr/ra). Dddexrusen NPOTHR CJEAYIONUIHX
COpHBIX DACTEHLA: JUCOX3OCT 110/1€BOMH, OBCIOr, .T1430PHHK, [OCHYKA
KPOBSIHAS, KypHiloC NpOCO, IIJIeBesd, IMETHHINK, 1HPHILA, BAaCHIEK
CHHHH, Mapb Gedas, poMaiika Jyrosast, JiypMaH, SCHOTKa [ypmyp-
Has, POMALLKL JCKADCTBEHHAA M Hemaxyyad, TOPel, HOPTY/JIdK Oro-
POMHBI{, TODP'MIIA MOJeBasdA, OCOT, MOKDHIA, BEPOLHKA M JIyDHHIIN-
HUK. ManosddexkruBen npotuB GojnKd, BbIOHKA 110.1€BOr0, IOJI-
Mapeunuka 1enkoro,

B 1973 rony (Baitep Al) Merpubysuu 6l 32perdcrpHpOBaH
KAK HOBbIA NPEIBCXOMOBOHA npenapat ajda con. OH addekTHBen
IPOTHB OHOIOJBHBIX  COPHAKOB U MEJIKOCeMAIBIX  BYI0dbHBIX
COPHAKOB. KOTODBIE 11POPACTAIOT B BepXueM cJjoc noushl, LV 6buT
MepBeiv repOHIMA0M, noraBasomuy Xanthium sp., Abutilon theo-
plirasti, Datura stramonium, Sida Spinosa, Cassia obtusifolia,
Polygolinm [4564]. Ero ycuem:io upHMEHSIOT B 3aryuieHHBIX HOCe-
BAX COW, [/1¢ TPYAHO MPHMEHATH MeX4HHUECKYIo Ky.IbTinauniio. [pe-
Mapat ol.d14eT MOBHUIEUHOM BO10OPACTBOPHMOCTHIO, [10ITOMYV BO3-
MOXKHO 1OBpexcienue CcoH. [Ipu HCTHITAI 10 ceJeKTHBHOI mpo-
rpavse 44 cOpPTOB COM YCTAHOBIEHO, yTo nornbaior copra: Sem-
mers, Tracy, a copra Arksoy, Peking, Dorman, Bragg, Amsoy,
Corsoy, Delmar cuabuo nospexaalorca [455]. Ha CYT.IHHHCTOH
noyBe ¢ colenxanueM 3,50 OPrawHueckoro BeillecTBa MeTpHOY3HH,
NpUVeHseMh nepe;l BCX01aMH COH, lie BJAMSI Ha Nporecc npopac-
TAHUA (I POCT PACTCHUH B TEUYEHHE NEPBOT0 Mecflla Moc.de BCXOJOB,
0/1HAKO B 1a.1bHCHILEM CHHKAN4ACh TYCTOd CTOSIHHA COPTOB COH,
ocoGernio pannecnenx [456]. Ha cviecuannix noumRax ¢ coiepika-
HHEM Oprallideckoro BCwwecTBa 10 2% MeTpHGY3HH Mo1aBAsd 60-
gce 75% pacnpocTpaHeHHBIX COPHSKOB, OJ1HOBPEMEHHO CHMIKATach
TYCTOTA CTOSIIUSL PACTEHHH, HO YAYYIHAIOCh KauecTno H cpeiHuil Bec
cevsau [457].

[lpuvensevas B HacrTosiece BpeMa mporpavva 6opubui ¢ cop-
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HAKAMH B 110CEeL#X COM COCTOMT M3 lIPeAlOoCeBHBIX H IPCABCX0I0LbIX
0Gpa6oTok repOUUHAEMH, 11X CMCCAMU K KOMOUIALKSIMI H3 ABYX
repbuynios. OOblylo nNepel HOCEBOM HCIOABL3YIOT TepOHIKL 1PO-
THU O7IHOI0JbHBIX COPHSIKOB € OGSI34TClBHON 3471eldKO0il 3 nousy, a
3areM OIHOBZPCMCHIO ¢ NOCeBOM BHOCSIT TepOULUIT TPOTHE ABY,10.b-
HBIX COPHAKOB. B 3TOM cayuac XOpolIHe pe3yibTATLI HOKA3BIBAET
nocrae1osdaTeaALHOe lipuMelieune Tpedidana u ametpulysiua.  Jlag
60pbObl ¢ AYypHHUIIHMKOM 15 NTOCeBaxX COM YCMCIIHNO NMPUMClsnT CMech
¢ OenTas3onoyM, upuuem 0odcec yerelwo NMPHUMeHenHe Ipu LIMPOKOM
MCKAYPAIbH [458]. DdeKTUBHO UPETBCXO,10B0C NpPHMELCHHE MeT-
puby3uiia B coueTaHnyd ¢ MOCACAYIONIUMA 00paldoTKaMIl OCALLCXO-
AOBBIMH TepOHUUAaMu: GenTazona (myreM cuiownofi o0padorkH);
aunocefa uan 2,4-TIB ast Gopubu ¢ Aypunmnnkom [459]. [Tpume-
Hemue cMecH MeTpuly3una ¢ XJI0POpPOMYPOHOM HDH TOCJIECBCX0.10-
BOM BHECCHHHM BEAET K YHUUTOMCHMIO culin Koo wuch [460]. Cuech
¢ TPpehaAaHOM H HHTDOAHHJINHOM HOJHOCTBIO HOTABJACT BCXOILL I'y-
Mast, OTHOJIETUMX 3J4KOBBIX COPHSIKOB, WMpUUB, cuanl U 60—70%
1yphuinnrka [461].

[Mupoko npuMenswoT MeTpHOy3un 3 Kauccrse repluuiia cedaek-
THBLOTO AeHCTBHS NpPH BelpamiuBanuk toMaros. [Ipenapar vomxHo
BHOCHTb 10 M 110CJ€e UOCAIKH, IIPH 3TOM B CPEeINeM YHHYi0xKacTCs
98.5% copusikos upu nocaencxoiosom BrucceHuw n 93,9% copna-
KOB — NpH TOBCX0/080M nHecenull [462]. Ou nmojasasieT aBy10.Jb-
Hble COPHAKH B HOCeBax TOMAaron Oe3 NoppCKaewls KyJAbTyplbiX
pacTeiuil, HO BBICOKIC 103LE MCTPHOY3NHA CHIZKAIOT ypOXKall TOMa-
Toi [403], 4 rakXe sdbdekrusen na vuactkax kak 0es yroGpenu,
TaK W Ha (ole MUUCPAILUOTO M OpPrallOMHICPATBIOTO V.100pCHHST
[464]. OcoGeuno cuabnbil repOuunanbli hdext Hala01a0T NP4
ABYKPATHOM pllecentvil repbHuliga npu J10BCXOTOBOH 11 noc.qescxo-
A0LOR 06paloTKe, it 9TOM MOAHOCTBIO HCKIKOUACTCH [DOpAcTAliHC
UIMPHLBL, NOPTY.1aKa, Npoca KYpHHOrO. uieTHHNUKE, Mapu Genof,
peabKn IHKOH M pociuKli Kponsinoii [465, 466].

[Ipu npuMenennn cMecH repOuiHAOB Hanponamuia (1 xrjra) u
meTpubyauna (0,175 xr/ra), andenavuia-2,4 (3,2 kr/ra) 1 Merpu-
Gysura (0,173 xr/ra) nabaiolaldoT COXPAHCHHE COJAEKTUBIIOCTH U
BBICOKOTO TepOuntiinoro sthderra [467]. Yeneuino npivensior cMech
merpubysnua (0,3—0,5 xr/ra) u puieoura 80WP (7—I10 «kr/ra)
[468].

MeTpuOy3iun LIIPOKo NpuMeHAT 15t 6ophBul ¢ COpPHLIMU pdc-
TCHUSIMH B nocerax kaprogedas. Macer wapokui cnexrp eficTsus
DR 10- " TN0CJCBCX01080M prcceuvl. TIpuMensioT nyTeM ONpbICKH-
BaikMg nouBel 10 Bexo1ou [469, 470]. Merpubysuu npuMcusiioT Ha
nocepax pamiero kaprodesst A0 BEXOAOB M KapTodedst ofblMnbIX
CPOKO3 nocesa 10 u 10CAe BCXOAOB, DK 3TOM XOPOIIO 1101aBJs-
I0TCSI TpedlliiKa BBbIOHKORASl 11 [ITHYbsl, OBCIOT, Iac/eH ueprslil —
NepHOa BCXOTOB; NOAMAapPCHHUK UENKHHA — B (ha3e BCXOI0B: OCOT Mo-
JeRof - - NpH OoTpacTaHMu 113 oTmpbickon [471, 472]. Mozra wmcTpu-
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Oy3uha cylecTselHo yMeHbllaeTcsi DU BHeceHHH ero B 00Jaduyio
HiM locseobaaunyio noroay [473).

[Tpentapat xopollo coueraercst ¢ APYruMu repOuUIiM1aMH B noce-
Bax kaprodens. Tax, uaupumep, cmecy, merpudysuua (0,5 xr/ra)
v opusamuna (1,2; 2,0; 3,0 kr/ra) yuinuroxaer GOJBIUIHCTBO COp-
HAKOB H He TokcHUHa ansg Kaprtodesd, [Ipenapar PE-17111 i coue-
TAllHK ¢ METPUOY3HHOM, BHECEHHbIH 10 NOC4aKH M A0 BCX0A0B, XO-
DOILO YHHYTOXKAaeT Bce coplsiku [474]. [Ipu couetanun MeTpudysuna
C aJaxJIopoOM XOpOIUD YIHUTOXKAKOTCs ABYTOJbIble COPHAKH M CJa-
0o — nblpeil noasyuuit [175]. [Ipumenenne merpudysuna u P-31401
crocofeTByer vBeanuemiio ypoxasi na 50—60% wu adoextusHomy
VHHUTOKEHUHIO COPLIIKOB [467].

MeTtpn6yann pexoMengoBan TAkKKC 10151 A0- H [10C.I1eBCXOA0BON
o0paBoTKuU cuapxu, caxapHoro TpocTuuka B 103¢ 0,5—2 Kkr/ra, a
B ao3c 1—2 xr/ra na 90—100% yHHUTONRAET COPNSKU 11a PICOBBIX
no1sx [477].

CHuHepructavim siBAsIeTCsl cmech MeTpdaldyinna W 2,6-1uxa0p-4-
TpudTopMeTua-4-uunanoantennaonore 3dupa. Ee npumensior i no-
ceBax COM, KVKYPY3bl, MHOLOJIETHIIX KY/JABTVP — QITDYVCOBLIX, das,
Kothe, a Takke Ads CIVIOLINOrO VHIYTOMEIIMsI  PACTHTEIhIIOCTH
[478].

[Ipensoxensl npenapatul, coaepmanine  MeTpunOy3HH, 1IPOH3-
BOINbIC S-TPpHA3HHA, vpallWia W CHUCPLHCTH, Hurnbupyiwouine do-
TOCHHTE3, KOTOpblE IOJMIOCTbIo YHHUTOKAWT unomero [479]. Tep-
OnnuanbiM spdexTom o6aaaeT cMech MeTpHOY3HEa M aTpasulla
[480]. .

Mast 6opp0bl ¢ 0ANOAOABILIMI 1 IBY,10LUBIMH COPHMAKAMH, B
J4CTHOCTH, B noceBax cod, (acosm M KyKypy3bl NMPeAJIoXeHH Tep-
6m_1u:mble cMecH Ha ocuoBe MeTpubviuna 1 N.N-ammertini-N’-de-
nu-THOMoYeBHIL B cootuowenuy 2—20:1 |481]. [lpenapar na
ocliope merTprby3nna ¥ Mopdo.anaa nlxjorekcankapfoHoBOi KHe-
JOTH  (CHHCPTHCT) YUIHYTOXKACT 1P J0BCXN1080H 00paloTke
Jpomota hedera cea [482]. [IpoTuB WHPOKO- K V3KOICTHBIX COpP-
SKOB 3(dekTHBEN npenapar la ocHoBe MeTpUOys3Hia W npous-
BOANBIX J-MeTH.I-4-amiiiobensoacy.andornc1oTel [483].

Metpubyiun ¢ ndakuvu 103amu npuvedenmst (N4 wr/ra) sna-
YUTC/JABHO MOBBILIACT VpoOXaHh sexapeTBelnod xyabtypsl S, lacinia-
tum, no oanospemeio na 1/3 yiutoxkaer ero §484].

Hopyer pacxoaa MeTpiOy3iila B 3HATHTETBIIOH CTCIHCHI 34BH-
CSIT OT XApaKTepa NOouynBh. AKTHBHOCTE YBCJIUIIBACTCSI NMDIT VBEAH-
ventny pH. CkopocTh PasJoMerUst 11 NOABIZKHOCTS,  MeTpuly3uiia
3dBUCHT OT COACPKAILS TVIHICTLIX MHIEPAJIOB W OPratHyecxoro
BelieeTea, Ha noupax Jerxux, coaepxamux MaJ oc KO.JTHYCCTBO Ty-
Myca, HOPMBl PacX0ia 3HAYUTCJABHO HIKE; na TAXKeJNN X TJAHIECTHIX
NMOYBaX Pacxoj lipenapaTtd Bblue. B Nnouse B 3aBUCHMOCTH OT KJH-
MATHUYECKIX YCJIOBHE PasJokKelide NPelnapaTa IPOTEKAeT B TEUCHHE
1—3 asecsiuen.

Meramutpon — Be.10e KPHCTAJVIMUECKOC — BEMICCTBO, T, 1.
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166,6° C. Pactsopusocts B Boae 1,8 1/a, 010x0o pacTBopHM B B0.1b-
OURCTBEe opranvdeckdx pacrtsoputenaeit (ot 0 zo 50 r/xr). He
YCTOMUWIIB B CHJABHO WIEAOUHBIX Cpexax, Oodee ycroilunB B Hei-
TpaJgbHOR H KHCAOH cpegax. Buuyckaercst 3 suae 70%-noro cma-
UHBAOLLET0Cs! MOPoLIKa.

J s st sKCHePHMEHTAIbHbIX wWusoTHLix  1000—3300 wr/kr.
Mepbl MPCIOCTOPOMKIUOCTH -~ KaK € MaJOTOKCHUIIBIMH — MeCTHIHIA-
vu. B crpanax 3anmaadofi LEeponnt JOK B caxapuoi csek.ie
0,05 mr/xr. He TOoKcHueH AJasl n4ed d APYTHX 10JE3HBIX Haceko-
MLIX, 4 TAKKe TIsi AHKHX IOTHIL U AMKUX KusoTubix. CKsy 174
pas.HuiuEX 10po,1 D6 100—350 ar/a [453].

MeraMutpon 00.1a7Taer 6o.lee BHCOKOM CEJICKTHBHOCTBIO K
PACTEHHSIM CaXaPHoH CBCKIB [0 CPABUEHHIO C pallee H3BECTHBIMH
npenapatamu, [Ipenapar ObicTpo  mor.omiaeTcsi  KOPHsIMH - M
JAUCTHSIME COPHBIX PACTEHN[, HAKAMAHBAETCS B XJIOplacTax JiH-
€Ta W NO01aB.asICT Nporcee GoTOCHHTE3d.

MetavuTpon hdeKTHBe IDOTHB MHOLHX O0IHO- H ABYAOILHGIX
COPHSIKOB: ILIMSAUKH JICKAPCTBEHNOH, BEPONMKI, ropuma MoteuyiHo-
ro, TOPYHKLL MOJI€BOI, KpamHBLI MHKryueH, MapH OeJoH, MOKpHILDI,
MSITAHKA OHOJEeTHero, nmacjield YePHOTO, MACTYWbEH CYMKH, 10D-
Ty;1aKa Oropo,/UIoro, poMalukl iemaxyuedl, (Halku, miHpuiLl XKo-
PO.JACHCTOH, SICHOTKH, sIpyTKH nogaesod. [lobaBxa moBepxHOCTHO-
AKTHBHLIX BELECTB YBCIHYHBACT 3(¢pEKTHBHOCTL  MOC.IeBCXOI0BOI
obpaboTki. ['epbHLIT UPHMEISIIOT 10 NOCCBa, 10- M NOCIe MOSIB-
JeHHsl BCXoA0B B 103¢ 4—10 Kkr/ra, B 3aBICHMOCTH OT 301l BD31e-
JIBIBaHus] KYAbTYPHl, CTAIHH pPa3BHUTHsI COPHSIKOB H Ap. YBeiadueHue
Jo3bl 10 12 Kr/ra te BhizbiaeT GUTOTOKCHUHOTO AeiicTsHsl. [losbi-
Wwenge TeMuepdTypsl soie 10°C u BuomazeHde 0cajikoB cmocod-
cTBYeT 3hdeKTHBHOCTH TeficTBHA MeTaMHTpona ua copisiku. [Ipen-
noceBtay obpadoTka bodce addekTHBHA, ocobetiio B pakbonax ¢
peryasiploil 3acylIHBOH BecHod. B odenh sacywauBBX YCAOBHSX
NOCJAEBCX0A0BYI0 06paboTKy cacaveT MPOBOAHTH 110CTE MOSB/ICHHSI
BCXOA0B caxapuof ¢pewrdad. B xou10anyio moroay woH asi YHEUTO-
MKEHHs JTHCOXBOCTA 110/1CBOTO, roplua lI0JAeBoro, NoiMapeHnika nen-
KOro 103y repbuunia HeobNOIHMO yBeauuuBaTL 10 7 kr/ra [369,
497, 498].

Paznnanne cpokH upnrMeneiHs mnpenapata  MCTaMHTpOHA —
6oabloe MPEIMYIECTBO NepeX IPYLIMH TepbumuaaMH, Tak Kak
METaMITPOH MOKIO TPHMCHSIT, 6e3 orpaiiHueHdii caMocTosITedLIo
H B CMECH C APYTHMHU H3BCCTHBIMH repOHILIZAMH 1151 YHHUTOAE! 1S
IWHPOKOTO cleKTpa coplsikos. Tak, naupumep, npi nOpuMeHEHHII
cmecH Metamutpona (1,4 kr/ra) u stodpymesara (0,3 xr/ra) yelu-
JHBaeTCsl AeHcTBHe npenapata npotHs Stelaria media. dddexTus-
Ha CMeCh I HKJI0AT--ICHAIH 10 MOCeBAa CBEKABbl C 3aTe]KOi B MovY-
BY # moc/jeayiolmci moc.escxoaoBoil 06paboTikolt MeTaMHUTPOHOM.
[Ipi s10M He oGnapyKeuo OTPHIATEIbIOrO BJAKSIHMS na ypoxKai
KOPHEILIOAORB I COI@PAAHHS B Hilx caxapa [499].

B pafionax, rie pacmpocTpaneH HIECTHHHHK, ienelccoobpasno
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MPUMEHSITh METAMHUTpOH 0Oe3 CoYeTalHsl ¢ APYTHMH repbuilHaaMu
[500]. Jlast 10- ® mocaescxoronoj ob6paboTKH 110CeBOB caxaplioH
CBCKJIBl YCIEIIHO MPUMEHSIOT CMeCh MEeTaMHuTpOoHa H 2-alHiaaMHIo-
3-#3olpounaamMmuno-1,4-naproxuiona B coorHowenun 1 : (0,1—1)
[501]. TlposiB.isieT BHICOKYIO CEJNEKTHBHOCTH W CMECh METaMHTPOHA
¢ mpoussoiubiMi Genszumuiasona [502]. epbunuanast cmech 1Ha
ociioBe MetamuTtpota u Dual 720EC s¢ddextusio ynnutoxaer cop-
HIKH B mocesax caxapuoil csexaw [503]. Onucana repbuumnanas
cMech AAs1 H3OHpaTeAbHOro YHHYTOMEHHS IIHDPOKOJHCTHBIX COpIisl-
KOB B CBEKJe M COe, coaepiKaluasi MeTaMuTpon u S-{n-McTokcuben-
3na)-N,N-msTnatuokapbavar B coorHoweriun 1: (0,1--10) u 06-
Ja1alomas cuueprerndeckum gedcersueM [504]. JTas ynuuTOXEHHS
COPISIKOB B 110CEBAX COH NPEerAOMEHO MpHACHSITH cMech  MeTa-
MHTpOHA H Mpod3BoAnblx  2-3THI-6-MeTua-NRR’-6euzona  [503].
Ha ocnose metaMmuTpona u merpubysnHa ¢ 1obaskaMH 3aveuien-
HBIX aMiIOB IDEUIOHEHH 3¢¢peKTUBHbe repbuiuualible mpelaparts
[506].

B Kadectse rep®inuaoB aasi YHHUTOMEHIIST COPHOH pAaCTHTEIb-
HOCTH NPETLN0MKEHO HCI0AB30BATH PA3JaHUHEE anaJIoTH MCTaMHTPO-
Ha. Tak, saMemennuvlc TCTCPOWIIKAAVH 110 aMHIOCpyNie anajorH
METAMHTDPONA OPOSIB/ISIIOT repbunlialiyio asTIBHIOCTL NMpH  10- H
NOCJAEBCXOA0BOM MPHMCIHEHIHH B NoceBax IHEeHHIL H XJoMuaTHIIKA
[370]. Aktusnm B kayectse  repbimuluIoB  4-thopMHAAMHHO-
3-R-6-R-1,2,4-tpiaznu-5(4H)-oum |411|. Buicoxyio  ns6iuparein-
HOCTL JAeHCTBHA npi obpaboTke caxaDHOH CBEKJALI 110Ka3aJql aHa-
JOrH MEeTAMUTPOLA, MeIOUlHe Pas uullbic 3aMecTHTe I (3aMernen-
Hble deidIn, IeTeponikan, aJgkILiL) B HOI0XeHHH 6 Koanla
[325, 362].

Han6o.ee mupoko HeciaezoBanbl ailatorid MeTpubysuiia, <0TO-
pble HOKL3BBIOT HIHPOKIH CICKTP ACHCTBHS Hd COPHbIE pacTelus
B pazautibx Kyabtypax., Tak, npu sBeTeHun MoueBHHHOH TpYIMH
B aMHHOTPYIIY TPHA3HHOBOrO K0Jblia MoAy4aloT repbiuui, B 1o-
3e 2,5 Kr/ra npH I0BCX0Z0BOH obpabGorTke MOTNOCTHIO YHHUTOMA-
IOL1L i i Sorghum halenense, Digitaria sanguinalis, Echinochloa
u‘us—gall Sctaria Vll'ldlb Amaranthus relroflexus n ne Ach-
CTBYIOIIHH Ha KYKypysy u coo [402] Onucano  npumencnune B
KauyecTBe CeJIeKTHBHOro repbuniiza  4-cy indumMigo-3-MeTnaAMepKAall-
T0-6-Tpetr-6yThi-1,2,4-1puasun-5(4H) ona [406], a Takwe N apu.i-
cyangonn1-N’- [],2,4 TpuaszHu-5(4H)-on-4- I".H]MO‘{(‘BIHI [403 -404].
[Ipok3Boaube MoueBHIIH MOKHO NPHUMEHSITH B KJUECTBE pery.s-
Topa pocra pactednit: B no3e 0,158 kr/ra yselduunsaer  BHCOTY
pacTeHuil KYKYpPy3unl Iia 56% w wmaccy pactennit na 173,4Y%, yBe-
JMIBACT TakAe Maccy osca 1l Buki |403].

[Ipeasoxenn B xauecTBe repOGHIMIOB 3amellenubie 4-(MOIO- H
6HC-TpHMeTHICHAnAaME0)-1,2,4-Tprasun-5(4H) -ounr [407], a Tak-

Ae 4-MetuaoaMunoTpuaszuin [408)
4-Aaxkuniavuno-3-Mepkanto-6-R-1,2,4-tpuasun-5(4H)-onst 3 a0-
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3e H—6 Kr/ra sBasioTesl repOunMAaMy no oThouleHHo K Digitaria
Agroporen renens, Selaria viridis [327]. Ecau B nonomeHuu
6 TPHUA3MHOBOrO KOJbIA HAaXOAHTCH (EHHJIbHBI 3aMECTHTE.Ib, TO
coeanHende B Ao3e 0,25—1 Kr/ra nposiBAsieT repOHIHAHBIC CBOI-
cTBa 1o oTHoleluw K Sinapis Urtica [321].

[lpoussogubie  4-ana/IKHIaMHHOTPHA3UHOB 3(QeKTIBHLL  Npo-
THB 1eJ0r0 psi1a OAHOJECTHHX OAHO- H IBYIOJBHBIX COPHSIKOB IIpH
A0BCX0A0BO/ ofpaboTke [325, 4153].  4-JlnaaxraaMUHOTPHABHLDI,
IIMEIOLINC B MOJQMKCHHE b KOJblla 3aMelleHUbld denn1,  GeH3HA
wad hnadTia, B gosax 60 Kr/ra pekKOMeHAyIOTCst Kak repBIuMIbl
ciiowHoro 1edcTsug, a B 1o3ax 2- 10 Kr/ra 1upn 10BCXOT0OBOM
npuUMeHenul 3dMdeKTHBHLL IPOTHB POCHUKH, aMOPO3UM, AHMKOro nep-
ua, npoca KypHIOro, UleTHHHWKA, MapH 6eJoit B mocazkax caxap-
HOTO TPOCTHHKA, Clap»H, raaadoaycoB. B nozax 15—30 kr/ra ux
BOIIBIE CYCICH3UA YHHUTOKAINT B BOIHbIX Oaccefinax Nelumbo
spp., Nuphar advera Numphaea spp.,  Pistiastratiortes |414].
4-/IHaJKITaMITHOTPHASHADL, HMCIOILHe B MOJ0XKeIHH 6 aTop-0y-
THALHABIA  pagukan B goze 0,25—0,7 xr/ra npu  10- U noO-
CAERCXOANBON 0OpaboTke HM3OHpaTeNLHO, yHHYTOoHKaloT Stellaria,
Chenopodium, Poa annua s nocesax Kaprodeds, cod, KYKypy-
3b1 [329].

Ouucano nmpuMeHeHHe B Kadectse repbuimma 3-1iMerHiaMuIo-
4-Mmern1-6-Brop-Ovriaa-1,2,4-tpuaszun-5 (4H) -ona [427].

B nauectse 1epbUIHIOB NPETIIOKEHBI HPOAYKTH KOH 1€HCATLIH
C aIbIerdI1aMn, KeTouaMy 110 aMIHOrPYIllIe, AlHANPOBANI CTPYK-
TYDHBIX anajoros metpubyaunna [412, 410, 507].

B xausecTse repbuiHAOB MOCYT HalTH NpUMeHCHHe 4-aMHHO-3-
anMetiiaMuio-6-R-1,2,4-tpuasuu-3 (4H)-onsr  [123—425].  Tax,
Hanpumcep, 1npH 1o03e pacxora 0,0—5 kr/ra gaHHBIC NPOI3BOANbIE
MOTYT INIPLMCHSITBCS AJsl 3alllUTHLI CYXOZOIBHOTD PHCA OT COPHS-
KOB, B ACTHOCTH -~ [IIIOMCH.

4-Amyno-3-stucepranto-6-tper-6ytna-1,2,4-tpnasun-5 (411) -on
MOXKHO NDHMEHSITh B KauecTBe CEJIeKTHBNIOr0 repbuiuia ua 3.aa-
KoBbIX H B0BOBAIx KyabTypax B Zo3ax 0,01—5 kr/ra npoTun o110-
K IBVIOJIbINX cOpHSIKOB [ 508].

Mpoussoanne  N-(1,24-tpiiasunon-5-ua-4)ravunda  o6.aaianr
repbuanninoil axtusaoctnio [400, 401). Tak, naupuzep, B 103¢
1—3 Kr/ra onuM HOJHOCTLIO YHIIUTOXAIOT OBCIOT, ILHPHLY, [POCO
KypHIIOe, Mapb H IPyrue COPHAKH, He MOBPEKAAH KapTodeb, COIO
M 3€PHOBHIC KYJbTyphl. B 103¢ 5 Kr/ra moanoctbid yHHUTOXKAIOT
Galinsoga, Matricaria, Stellaria, ne nospexaas cBexkav.

B kauecTBe repOMIHAOB NpeasoXkelo NPHMEHATb H 4-aMHHO-6-
Tper-6yTua-1,2.4-tpnasun-3(2H),5(4H) -anonsr  |441].  Onwucano
NpuMelelie B KauecT3e aKTHBHOTO HHIPeIHEHTA AJs1  [OYBeHHOH
06paboTKH  NAaHTAUKI \JAoNuaTHHUKA 4-MeTHJIaAMHHO-3-MeTHIMep-
kanto-6-rper-6ytua-1,2,4-tpuaznu-3(4H) -ona [509].

[Tpeanoxeno wucnodb3osaTe B KauecTse pelyJasitopa pocra
saMemetnblit  1,2,4-tpuasun-1,2,4-tpuokcua  [395]. B  xanectse
PCTYJISTOPOB POCTA M TePOHMIKIOB MOrYyT HAHTH NPHMeHelHE IIpo-
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H3BOIHBIe 4-aMKHHO-3-MepkanTo-5-okco-1,2,4-Tpruasnn-6-kap60on0oBo
KucsaotTH [347).

Dpupo 4-oxcumertHn-1,2,4-tpuasud-3(2H),5 (4H)-anoHa B KOH-
entpanunx 0,01% vunuroxalor Musca domestica, Culexpipien
pallens [374, 373].

4-Amuno-6- (1-meTHanrK.101poNKHI) -3-MCTHIAMepKauTo- 1,2,4-Tpu-
asun-5(4H)-on B a03e 3 Kr/ra Moxker  CJAYMKUTH  TepOHUUIOM
CrtolHOro aeflcTBust, AedoarauToM, AecHxaHToM, a B g03e 0,25—
0,5 kr/ra Moxer 6LITh NPHMEHHM B Ka'leCTBe repbunnga ceJeKTHB-
HOro AeiicTBUA NpH 06paboTKe NNCCBOB XJAONYaTHHKA, KapTodeds,
cou [477].

@yHrugnanLic CBOKUCTBA NPOXAB.AAeT  4-TpuXJaopMmepxkanto-1,2,4-
tpuasuu-5 (411)-on [396].

1,2,4-Tpuasuu-4-oxkcuapl obaaiaioT  1apa3UTHIMANON  aKTHB-
HOCTBIO, MOTYT MPHMEHSTLCH KakK TNPOTHBOBOCHAJUTEIbHBlE Cpel-
CTBA, a Takz€ B Karectse repOuuHIOB B NOCEBAX KYKYPY3H, 1IPO-
ca, XJ0lIKa, CBCKAB, BUHorpaaa [391—393).

Onucauo npuMerleHde B KayecTBE HHCCKTHILMIOB H aKapHILILIOB
4-3amenienubtx 1,2 4-rpuaszun-3(2H),5(4H)-anoHos [382].

Hekotopele  4-a MHHOTPUA3SHHBL MOryT HaHTH NMpHMeHeHHE B Ka-
yecTBe Ted0.1i1aHTOB K gecHKaHuToB [510, 511].

2, 4-JTuzamemwennsie  1,2,4-rpuasun-3(2I1),5 (411)-auonmn 06-
JganamnT repOHOUIHBIM AeHCTBHEM HAa OBCIOT M He TOKCHUHB 1.1
nen b, xJ0onyaTHuka, puca [380, 381]. .

B kauecTBe repOUIHAOB CceAeKTHBHOrO K obllero  AeiicTBIA
nperaoxensl J-uMuio-4-R1-3-R2-1 2 4-tpuazunm [383, 384].

B nociaeaHee BpeMsi pazpaboTadsl HOBLIC JeKapCTBEHHble Npe-
naparn, o6Jaaaloliie MNPOTHUBOONYXOJEBOH, MNPOTHBOMHUKPOOHOH,
NPOTHROBUPVCIIOH AKTUBHOCTSIMH,  KOKIIIZO3HBIM  ACHCTBIIEM
[512—5/16].

Moxer nafiTi 1puMenclHe B KayecTBE VCKOPHTCAS BYJIKAHM-
3auMn W TepMocTabusuzatopa pesnn 3,3-6uc-f4-uHTp030-6-deun-
1,2,4-tpuasuu-5-ou| aucyasdug [452).

5. KAPEOHWJILHBIE COEXHHEHHA

5.1, ®u3HyecKHe M CNEKTPAJbLHHE CBOHCTBA

KapGouninusle  coeidlields OPeACTaBAeHLl  TpeMs  THIaMH
TPHAZHHOB: 5-Ri-6-R2-1,2 4-tpuasuu-3(2H)-o1n (LXXXIII),
3-R'-6-R?-1,2 4-rpuasun-3(2H) -THonH (LXXXIV):  3-R!-6-R2-
1,2,4-vpuasku-5(4H) -onst (XXI1), 3-R!-6-R2-1,2,4-Tpuasuu-5(4H)-
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tyonsl (LXXXV); 3-R!-5-R2-1,2,4-tpuasuu-6(1H)-onst (LXXXVI),
3-R'-5-R?-1,2,4-tpuasun-6 (1H)-thons (LXXXVII):

RZ RZ
H
’H—Rz \ "H—Rz N/ —X
N |
H

LXXXI, LXXXIV XX, LXEXV LXIXVT, XXXV
X=0,5; R' RT=H,ARk,Ph,CE, 3, Br, COOH, NHy, NHR, NHPh.

3amcuciive 1,2,4-rpHasiHonsl (THOUH) [OpeacTaBasioT coboit
GccuBETIILIC HIH OKpaWweidbie (THOHB) BOMIECTBA C A0BOJLUO BHI-
COKMMy TeMuepatypamu naasiaerusi. Ctabuabibl npu  xpate:liu.
YVeTofMMBH B KHCJBIX, HEHTpaJbIBX Cperaax, B IUEJOUHOH cpene
pacTBOPSIOTCST ¢ MEPEeX0A0M B TPHA3WH-aHHONBL, a 1IpH Idobasae-
HHH KIICJIOTH! BhINAA2I0T B 0CAT0K.

D U3UKO-XUMHICCKIE ¥ XHMHIECKHe CBoiiCcTBA 3aMelleHHbIX
1,2,4-Tpaa3Hil0il0B (THONOB)  OHOPeACASIOTCST MOJOXKeIHeM OKCO-
(tuokco)rpynnoul. B CBsizd ¢ 3TuM Ka:mablid TAN coeguuieHufi Oyzer
paceMoTpel OTIedbHO.

Haubonee WEPOKO  H3VYEHB 3aMelle HHbie 1,2,4-Tpuazun-

3(2H) -oHBI (THOHBL), KOTOPBIE MOLYT CYHICCTBOBATH B TPEX TayTO-
MepHB X hopMax:

R R R

7 \__pt H\\Z PN pnl
N|R N R NIR

xg\ /N e )\//N D > N
N

rlu X" N HX
H
XXX, LXXXIVa IXXXIV § LXXXIV 8

HMayrieHue CoekTpasdbibiX x2PakKTepucTHk 3aMemeHnusx 1,2,4-
TPHA3HHOB MOKA3aJ0, 'TO COCAHHNEHHs B HEHTPadbHOfl H KHUCJIOH
cperax HaxoasaTtcst mpesvymlectsendHo B dopme LXXXIVa., B me-
JA0Mini cpexe npeobiazaer ¢opma LXXXIVe, B HK-cnekrpax
coeauuenafi LXXXIIH ne oBuapy:eno modoc MOTAOLICHHS, Xapak-
TEPHBIX ISl THAPOKCH/BILIX TPYMI, HO XOPOIIO BHIHBl XapakTepH-
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CTHTIECKIIC BagdeHTHRe kodebauust kapOoHHabHOH rpyvonb B obaa-
cry 1680—1685 cm L. B obaactu 3300—3450 cm-!  (rabaeTkH
KBr — 3450 cm !; CCly— 3350 cm~!) maxoasresl BaJelTibie Kode-
Ganns rpynnol NH. Bageutnsle koaebanus tpynnst NH coeaune-
Hu# LXXXIV pacnoaoxensl npu 3120 cm 7 (KBr) wnaa 3380 cm~!
(CCly). Bo Bcex MK-cmekTpax Habmiomaior moJockl HOMVIOHLEHHsS B
obaactu 1600, 1585, 1565, 1540 cm~!, oTHoCHMBIC K BaA@HTHLIM
konebanusiy rpynn C=C, C=N. Baacutible ko 1¢6aHAs1 THOHHOH
rpynnel HaxoasTest npu 1290—1300 ca-! [517—520].

B sacxktpoHnblx cunexktpax  5-R'-6-R%-1,2.4-rpaazun-3(2H)-onos
MW HX 2-2JKHI3aMeIeHHblx HAGMIOA210T MAKCHMYMbBI HOMVIOMIEHHS
npu 295—290 u 290—252 um. B cayuae 3-meroxcu-1,2,4-Tprazk-
HOB IIPOHCXOIHT CABHC MAKCHMVYMOB norJomesds 10 328 u 257 um
[6, 521].

Hzyueno nonomxende cruruaaos nporonos rpynu NH B cnexrt-
pax TIMP zamemennsix 1,2 4-tpuazun-3(2H)-onoB: 1151 2-mertusa-
npousBoINslx — 6,10 M. 1. (t), ara  4-MeTHIIPOHIBOZHBIX —
7,03 M. g, (1) [521].

Hzyuenue cunekrtpor LIMP  5-aakuaa-6-R-1.2,4-1prasnun-3(2H)-
0Il0B TTOKA3a.0, 'TO COCIHHElHsl AaiHOoro THNd  Haxoasres B

CH,R! cHR

H
O = Y
X N/ X N’N
; :
XXX o LXXXIT 5
R1=H, Ak ; RZ =H, ARk, Ph,Ar

traytomepnonn ¢gopme LXXXIII6: B caynae sTivibiOro 3amecrtdre-
J51 B mosoxenun 5 koasna B cnexkrpax [IMP umerorcq caeaviomue
carnadasl npotoros B JIMCO-Dg (6, M. 1.): 1.6 (d, Me); 4,6
(g, CH); 10,5(N;gy9—H) 1 9,2(Nu,—H)}, a B caydae nponugbnoro
samecrareds: 0,82 (£, Me); 2,1(m, CHy); 4,5(¢, CH); 10,52 (Np—H)
n 9,61 (Ngy—H) [522, 523]. TayroMepusi xapakTepHa u 145 5-aJ-
Eni-6-R-1,2,4-1puasun-3 (2H) -tuono08 [524].

B cnextpax AMP-C'? (UMCO-Dg) xuMHNecKHe CABHIH aTO-
MOB YTJepoja, HMCIOLIMX OTHHAKOBbIC 3aMECTHTETH, LOBOJLIO
6ausku. Hamprmep, 3-denna-1,2,4-tprasrn-3(2H)-on ymcer cie-
ayomue  3natenus:  133,1 m. a.—Cg,  153,9 M. 1. — Cg,
1644 M. a1.— Cg,, a 6-enna-1,2,4-rpuasun-3 (2H) —oH:

127



153] M. IO. P—C(G), 1333 M. Aa. —C(5), 1637 M. 1. —C(ﬂ) CurnaJpl
SLAEP yriepoaa (eEHHIbION TPYOnbl pacnodoxensl  npu 28—

133,1 m. 2. [5253]. B cayuae  3-metoxcn-1,24-Tpuasni-1-okciia
CHTHAJDLI S1AeD Yriiepona HMEWT 3Hadelnds: 124,5 M. 1.—Cg,
154 m. 1.—Cgs), 166,5 m. 1.—Ce), a B ciyyae  3-metokrcu-124-
TPHA3HH-2-0KCHA: 1525 M. 1.—Cg, 130 M. 1.- -G, u
135,5 m. 1. — C [133].

OTHOCHTENBLHO WHPOKO H3YYEHH  MACC-CIEKTPBI  3aMEIel HbiX

2,4-tpuasnu-3(2H)-onos (Tronos)  [157, 520, 526}  Tunuyuwi
Mace-cmekTp 5-R'-6-R7-1,2,4-1puasun-3(2H)-ona NMPUBEIEH  Ha
puc. 7. HM3aynena ¢parmvenrtamis 5,6-anapua-1,2,4-rpuasun-3(2H)-
oo (cxema 5) [520]. HanGoaee untencunHe mnHkH B  Mace-
CIEKTPAN COOTBETCTBYIOT HOHY (A) u Modekyaspuomy Houy M-
Haannne 3amectutens (nanpumep, METOKCHIPYUMBL) B OTIOA H3

0/0

50
165

182
76 139 221
h”tq I ]JJ L1 l’ﬂ. L

T !
’13 180 170 180 210 230 250 m/z

=..__

Puc. 7. Macc-cnekrp 5,6-1ndenna-1,2,4-rpnasud-3(2H) ona [157

dbenuapHELX TPyNI, aecTabUAN3HPpYeT HOH-paTnKad aldenHIaneTsa-
aena (B), o 1eM CBHAETEABLCTBYET OTHOCHTEILHO HA3KAST HHTEHCHB-
nocth mHKa ¢ mjyz 208(41). B cayyae 2,3-anrnapo-5,6-audenn.-
1.2 4-tpnasuu-3-ona obpazoBaune Hou-paauxkana D BecbMa  Xa-
paxtepio (m/z 208 uMeeT HAUBBICIYK HHTEHCHBIOCTHL — 100).
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M* mfz 273 (94) A, m/z 237(100)
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o+ 0Me
Mel .
O "CH3
C c
I 1] 1]
B C C .
;/c—u
1
H
E,m/z 151(5) D, m/[2193(18) 8,m/z 208 (41)
| -HNCO 1
Crema 5

Haa 5,6-audenns-1,2,4-rpuasun-3(2H)-ona (LXXXVI) 4 5,6-
aupenna-1,2,4-tpuasun-3(2H)-tuona (LXXXIX) cuAaret moaapo-
rpaMMel B pa3Janynbix cpegax [527).  [lorenmuansr  monysodn
coeguHeHni npH pazadieix pH B opranHyeckomM pacTBOpHTENE
npuBeaensl B Tabua. 14.

J1eKTPOANTHIeCKOE BoccTauoienne 5,6-aucdennd-1,2,4-tpuasun-
3(2H)-ona B 3aucuMocTH oT pH NPHBOIUT K pasJHYHBIM NPOAYK-
TaM. B HelTpaapnoél cpete noayuawT 4,5-a14ruapo-3-rHapokco-5,6-
qHpernn-1,2 4-tpuazutl, B kuciaolt nan medoHoR cpepax OcHOBHBIM
MPOIYKTOM BOCCTANOBJEHHA siBAsieTea | 4-1Hruapo-3-THapokeo-5,6-
aHpenna-1,2,4-tpuasnil. Berenwe MeTHJIBHOA TPyNnel B NoJ0XKelHe
2 TPHA3KHOBOTO KOJbHA MEHSIET DEAKIMOHIYI  cnocoOHOCTp MPpH
BOCCTAHOBJEHHA: B KHCJOH cpexe TakxKe noaynaiot 1,4-AHrHApONpo-
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Tabauyga [4

“UTEHU,HaﬂbI l'IO.FlyBOJlH ipH paS.IIH‘-leIX
pH 5,6-nudenna-1, 2, 4-rpuasun-3 (2H)-ouna (tvona) (C =2-10-3 M,
209 MeCN) [527]

pH
Coelitnenne I
cobos ] s | 7 ] 1
LXXXVIII -0,21 -—0,37 —0,33 —0,69 | —0,85 —1,01
LXXXIX — — —_ —0.6 —0,8 —I,

H3BOAHOE TPHA3HHA, a B HEHTPAJIbHOH M WeNoulol cpeaax — 4,d-
HHTHIPOLPOU3BOALIoe Tpuasuua, 1,4-Inruapo-2-metui-5,6-nupein.i-
1,2,4-rprasuu-3-on necrabuien € B TeueHHe HECKOJNbKHX UACOB
(B mueprtuoit atvMocdepe) neperpynnuposbizaetcs B 4,3-AHTHIPO-2-
MeTHJ-D,6-audenna-1,2,4-tpuasun-3-ou,  Jas savemennoix 1,2,4-
Tpuasui-3(2H)-Tuonos, a TakKe HX 2-METHJINPOHUIBOAHBIX BblILJIA-
10T anaJIoTHYHhle MPOAVKTHL. [Ipeadoxen MexahnHu3M 3IJCKTPOJHTH-
YeCKOr0  BOCCTAHOBJENUHA,  3aKJAIO4YalomKHAcsT B [OAVYEHHH
1,4-nuruapoTpHA3KHOB, € mocJAelVIomedl neperpymnmupoBKOM HX B
4,5-IUrHAPON POH3BOAIILIE.

3-R'-6-R%-1,2,4-tpuasun-5(4H)-onbl (THOHE)  MOTYT CYIIECTBO-
BaTh B TpeXx TayTOMEpHBIX ¢opMax:

H A IS XH
N
)N\Jk'rﬂz Jkl_ 2 N? Hz

N | R . ]
_ | -
> N
N /! /LT,N R1J§N,N
H

0, XXXV a LXXXVJ IXXXY B

X=0,5; R',RE=H, Atk,Ph, Ar.

[any6oKoe u3yuehnue CHeKTPaJbHBIX  XapaKTepPHCTHK NoXKasasdo,
4TO B IEHTPaJbHON H KHCJOH cpegax MPeAnouYTHTe]bHa TayToMep-
Hag ¢opma LXXXV6, s menounoil cpege — popma LXXXVe [33,
528—533].

B WK-cnekrpax samemenusix 1,2,4-tpuasun-3(2H)-onos na6iio-
Jal0T XapaKTePUCTHUYECKHE MO0J0Ch norJaomelnns  KapOoHHAbHOM
rpyuns B obaactu 1640—1685 cM~!, mpuueM mnoJoXKelHe Voo
3aBHCHT OT MPHPOAB M KOJHUECTBA 3aMeCTHTedell B TPHASHHOBOM
Koabue. Baneurnele kogaefanus rpynnel NH pacnosoxeus s o6Ja-
ctH 3170 ¢m~i, Tlodocer nornoments cssizn C==N nexar B ofaactu
1640—1580 cm—. Hanpumep,  6-merun-1,2,4-tpuasun-5(2H)-on
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UMeeT CJeayIoIIHe XapaKTepHCTHYCCKHE TIOJIOChI  MMOTJIOUIEeHHSAS
3417,3358 em~! (vn-m), 1708 eM™! (ve=0).

B aJdekTpolneix cnekrpax mnordolllenus 3aMeuiennsx 1,2,4-TpHe
a3ui-3(2H)-onoB nabmogaior ABa MaKCHMyMa MOTJOWIEUHS, DJeKs«
TPOHHHH crneKTp morJomenus 3-MeTHa-1,2,4-rpuasun-5(2H)-ona
npuBegeH Ha phc. 8. Kak Buauo u3 puc. 8 noJoxKeHHe MaKCHMYMOB

CgE

40

3,0

200 250 300 1m

Puc. 8. ¥®-cnekrp  3-merun-1,2,4-1puasu-
9(2H) -ona:
! — HefiTpaasnad dopmas 2 — kaTuoudas dopma sl
4,5; 3 — auMoxuast ¢opma pH 9,5 [53]

TOLJIOIIEUHsT 3@BHCHT OT cpeadl: 5 5 H.  H,SO,— 217(4,01),
248(3,63), uro CoOTBETCTBYeT NPOTOHEPOBAHHOH (hOpPMe TPHA3HHA;
B 3Tanone — 233(4,05) u cKpBITBIE MaxcuMym npu 260(3,65) —
neiTpanbuas gopma; npu pH 4,4 — neiTpaiblias (opMma ¢ MaKch-
MyMaMH norjomehust npun 232(4,06) u 257(3,74); npu pH 9,4 —
227(4,07), 277(3,75) — tpuasun-aunon. B cayuae 4,6-q1uMeTH-
1,2,4-Tpuacun-5(2H)-ona  nojoxenne MAKCHMYMOR MOIOILEHHS.
creaylollee: B aranote — 219 um (3,83) u 271 Hm (3,72); npu pH
6—8 — 221 um (3,83) u 267 um (3,72), yTo COOTBETCTByeT Heil-
TpajbHOH ¢opme coepuneund; B & u. I1,SO,— 228 um (3,81) u
250 um (3,57), uto yKa3ulaer na KaTuounyio GOpMy coelHHElIHs
{53]. MakchMyMbl norioments 34BHCAT OT xapaKTepa 3aMecTHTEJs
B MOJIOKEHNHsIX 3 H 6 Koabla, a TakxKe pacTBopHTels (rtaba. 15).

B cnexkrpax [IMP 3awmecTHTeNn TPIIa3WHOBOTO KOAbma HMEIOT
OOblUNbIC 3HAa4YEHNs XHMHUCCKHX CHABHIOB MpPOTONHOB (cM. Taba. 15).

Ha cxeme 6 mpumemena dgparmenranus 3,6-nudenna-1,2,4-rpu-
a3uu-3(2H)-ona w  3,5-audenna-1,2,4-rpuasun-6 (1H)-ona  [220].
B caywae 3,6-pudenun-1,2,4-rpuasuu-5(2H)-ona nepsuuHo 3aHMH-
nupyercst Oensonutpusnr ¢ ofpasosanuem uona m/2 146. B aajb-
HeillleM NPOWCXOAHT OTINenAcHde a30Ta wau NCO ¢ nosyucHHeM
Houon ¢ m/z 118 u 104. Anadoruunple HOHBl OBHApYMKEHH W HpH
pparveutauun  3,5-1ucdennn-1,2,4-rpuasuu-6 (1H)-ona. O6mum
ABJAETCA TakwKe uon Oensonutpuaa ¢ m/z 103. IIpa ¢pparMenranuu
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cel

Tabauya 15
CnexrpaibHpie XapaKTePHCTHRY saMelmeHHux 1,2,4-tpuasnn-5(2H)-owor
CoeiHHeHre H1kana MMP, m. 1. {DMCO--D,) PacTRopHTE B Amax g &) Cerinika
1,2,4-tpuasun-5(2H) -on (t) 1,28(c, H—3), 2,26 (c, H—B) [95% EtOH [280 (3,45), 228 (11,42) 5291
6-MeTua-1,2,4-tpraszun-5 (2H) -on (t) 1,38(c, H—3), 7,81(c, Me) 95% EtOH [273 (4,47), 230 (10, 15) [529]
() 2,2(¢, Me), 8,63(c, H—3) 238 (11,1). 266 (5,2) [533]
6-denna-1,2,4-rpuasun-5(2H) -on (8) 7,6—8,22(m, Ph), 8,77 95% EtOH {246 (8,0), 305 (9,9) [533]
(¢, H—3)
3,6-MasmeTna-1,2,4-TpHaani- (T} 7,68 (¢, Me), 7,82(c, Me) CHCl, 240 (8,38), 260 (4,31) [529]
5(2H)-on
4-MeTtnn-6-pernn-1,2,4-tpuasun- (5) 3.53 (¢, Me), 7,64—8,20 95% E(OH ]230 (6,48), 315 (11,05) [528]
5(2H)-ou (m, Ph), 883(c, H—3)
2,3-Anmetna-6-benui-1,2,4- (5) 2,43(c, Me), 3,86 (c, Me), 95% EtOH {260 (8,0), 302 (9,8) [528]

Tprasun-5(2H) -on

7.48—8,19(m, Ph)




Ph ! UH
N o N/’KWPh
N
P‘)\\N/N oY
n
m(z 249 mz 243
i PREN
_NZ . N
{0 PR N——ph
+
K o (prmc=c-o) | L
Ph mfz 118
+
| m[z 146 [PhNCD]"
m/z 12 | m/2113
| + t
H ) Ph— C=NH
I N Ph
N 0 |
m/z 104 &'IH
PhA—_ Ph
m/z 193 . mfz 130
' [Ph~C=N]
N m/z 103
D
m/z 192
CH

Crema B

3,5-audenua-1,2,4-rpuasnn-6 (1H)-ona nepBHYHO 3JAUMHHHpYETCH
230T ¢ 06pa3oBaHHEeM HOHz ¢ mfz 221,

3-R'-5-R%-1,2,4-Tpuasun-6 (1H)-OHb! cywecTBYIOT B ABYX TayTo-
MEPHBIX (JOPMaX, DO CNEKTPaJbHbIM AaHHBIM npeobaasaer ¢popma
LXXXVIa:

2 Rt

R
0 N7 0OH
N)\f i )\ir
>~ N 1)*‘ N
W) RN
H
LXFEYI o XXXV 6.
R' R%=H, Atk,Ph, Ar.
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CnekTpasbHble XapaKTEPACTHKHA 3amelneHnnix 1,2,4-rpuasnun-6(1H)-onon

Ta6ruya 16

Coeaynepue HK, cw—1? PacTeoputeas MIMP, 8, M. 2. Ceninka
3-Deunui-6-6¢xana-1,2,4-1puasus- 1660, 1214, 1275, 710, 695, CDCl3 4,29 (2H, CH,), 7,23—8,3 [634]
6(1H)-ou 604 (BaseamHoBoc Mac.ao) (10H, Ph)

3380, 16875 (CHCIl,) AMCO-Dsg 4,12 (1,6H, CH,), 6,28
1685, 1210 (AMCO) (0,21, =CII—), 7,1—8,0
(1OH, Ph), 11,08 (0,2H,
NIT)
3-Metaa-6- (n-MeToKCHEEHANT) - 1650, 1250, 720, 613, 600 CDCls 2,04 (3H, Me), 3,83 (3H, (5341
1,2.4-Tprasmn-6(1H) -ou (Ba3CJAHROBOE Mac.t0) OCHa), 647 (IH,
3412, 1685, 610, 60 (CHCl;s) =CH—), 7,0—7,27 (4H,
1680 (AMCO) Ph), 8,94 (1H, NH)
OMCO-Ds 6,13 (1H, =CII--),
6,90—7,30 (4H, Ph),
9.12 (1H, NH), 10,82
(LI1, NH)
5-Menua-1,2-a8 (tpetbyTina) -6- 3280, 3120, 1610, 1560, CDCl; 0,98 (9}, 1per-Bu), 1,16 [535]

reApookcH-1,2,4-Tpuasun

1520 (KBr)

{9H. tpet-Bu), 34—37
(1, OH), 7,2—8,4 (5H,
Ph), 7,75 (1H, C—H)




B pasubix cpeaax cHat MK-cuekrp 3-denun-3-6ensus-1,2,4-tpu-
a3un-6 (1H)-ona [5334]. Tlomoca noriaomenusr,  xapakTepH3ylonlas
Vi=0 MdJo 3aBHCHT OT TIPHDOMABI pactBopHTeas: 1660 cM~! (Base-
JAHHOBOe Macao), 1673 em—! (CHCls), 1685 ew~! (AMCO). IToao-
cbl mordonieHHs npu 1214, 1275 eM ! OTHOCHT K BadeHTHBIM Ko.Je-
banuav cBsizd C=N. [lpu HaJHYHH 3aMecTHTEJEH B TMOJOKEHHH |
H 2 TpPHA3HMIIOBOTC KOJbLA 3amelieHHbl# 1,2,4-TPHA3KH-6-0H HaXO-
autca B taytoMepliod ¢opve LXXXVIS. B HK-ciektpax Taxux
COElHHEHUN HMEIOTCS XapaXKTepHCTHuecKHe 110J0Cbl  NOTIOUIEHHS
3270, 3130 cM—! (von), 1600, 1380, 1510 cv~! (ve=n, N=x) [533].
B cnexrpe IIMP Ttakoro coeglnenus HMeIOTC CHIHaJdbl NPOTOHOB
upu 3,0—3,7 M. A., OTHOCHMEE K BOJXOPO:1Y THAPOKCHJALHOH TpPYTIH,
NTO OJHO3HA'HO NOATBEPXKAAeT MNPEHMYIIeCTBeHHOE HAXO:KAEHUE
1,2-puzameniennoix-1,2,4-tpnasun-6-omo08 B ¢popme LXXXVIG.
B coextpax [TMP coeanuennit LXXXVI 310t cHrHad otcyTcTBYyeT,
HO WMeercs yllHpeHHHH curuan nporona npu 11,08 w. n. (AMCO-
D), OTHOCHMBIE K BOAOPOAY FpPH MEpBOM  4TOMe a30Ta KOJAblid
[534, 535]. CnekTpaJdbHble XapaKTepHCTHKH 3aMenieHubolx 1,2,4-Tpu-
a3HuH-6 (1H)-onoB npuseaeHsl B Taba. 16.

5.2. Metoan nonydyeHHs

5.2.1. Cunres samewjennstx 1,24-rpuasun-3(2H)-onos (rTuonos)

KiaccuueckuM MeToq0oM MoayueHHs 3daMerieHdblx 1,2,4-TpHasHH-
3(2H)-onoB sBAsiercst KOHAeHCAUHS o-AHKADOOHHJAbHBIX COCTIHHE-
HHH ¢ ceMHKap0a3uaoM HJAH ero 11pou3BoiHbIMEH  [230, 520—523,
536—>542]. OO6blHO peakuHI0 NPOBOIANT B JABe cTaAdH; BHayd.le,
TIPH B3aHMOAEHCTBHH o-A1KapGOHUIBHOTO COe/LHlIeH s ¢ ceMuKapba-
3HAOM B CNHPTOBOH I[eJ0YH NPH KOMHATHOH TeMnepaType dJd He-
60/bIIOM HATPEBAHHH BHAEISAIOT ceMHKAPO330H, KOTODBIH LHKJU-
3YIOT TpH KHNATEHHH B CIHPTE,  YKCYCHOH KHCJOTE HJH BONHOH
nredaodd, 3ameniedubli 1,2,4-rpuasun-3 (2H) -0 mMoxio moay1aTe
B OAHY CTAJHIO: KHNsAYeHHeM  o-JAHKApOOHHIbHBIX COSRHHENHH C
ceMHKap643ua0M B YKCYCHOH KHC.IOTE, HO BbIXOJ KOHEYHOro TPH-
43HHA HuKe., AHAJOTHYHO TOJYy1T4I0T 3aMemeHHble 1,2,4-TpUasuH-
3(2H)tuonwr [523, 524, 542—533). ITpomexyTodrelii THOCeMUKApHa-
300 BHJEIAIOT NPH KHIIAUCHHH B BOTHO-CTIHPTOBO# cpefe a-aAuKapbo-
HHJIBHOTO COeNHHEeHHsi ¢ THOoceMukapbasuaoMm, nochepviouiee KHIIA-
fieHHe Kotoporo B cikpre B npucyreTshn K,CO; uaum B ykcycHof
kuciore B npucyrcrsudi HCI Beaer x  LXXXIV. CoeanHenus
LXXXIV MoXHo noaytatb H 6e3 BblgedeHHs TPOMEXKYTO'HOTO THO-
ceMHKap6430H4, €CJdH peaKiyHK KOHIEHCAUHH NDPOBOAHTB KHTNs'e-
HHEM HCXDIHBIX KOMIOHEHTOB B YKCYCHOH KHCJIOTE HJH BOAHO-
cnuptoBoii menonu (KOH):
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l!: | rlu

t|:=0 +ox=C . f:x XAN’N

Lz H,N NH, ,
LXX , LXXXIV

x=0,5,5¢; R\, R¥=H, ALk, Ph, Ar.

6(4-MeTokcudennn)-5-dennn-1,2, 4-rpuasuu-3(2 H)-rnon [520]. 121 r
(0,005 mo.ap) 4-merokcubensuaa u 0,46 r (0,005 Mosab) THoceMHKapbasHla Ki-
nataT 3 4 B 15 ma 859% AcOIl PeaKulHoHHyI0 cMech KOHUGHTPHPYIOT, BHIABLIHA
NPOAYKT OTQUIBTPOBHIBAKT, NPOMLIBAOT BOJ0H M cywart. OuucTKy NPOH3BOIAT
[epekpHcTa H3alivell 113 cnupra. Buxold npoldykra ¢ T. ma. 219—222° C cocrab-
Jgser 1,03 r (70%).

5(4-$r1op-2-Methadenna)-1,2, 4-tpuasun-3(2H)-Tnon [548]. 1,66 r (0,01 mMosb)
4-prop-2-merindennaramokcansa n 101 r (0,01 moas) THoceMukap6asula KHOATAT
10 Mun B BoIROM 3TFAonOM cnHpre (20 Mo BosW H 60 Ma 3mawona). Oxaaxia-
T H BBICAAIOT THOCCMHMKApGa30H, KOTOPHIl UHKJIH3YIOT TPU KHOSYEHWH B TCUe-
mte 8 v ¢ 21 v (0,015 moan) KoCOs; B coupre. OxaaxiaioT, QuIbTPYIOT.
®uasTpat nmolkucasror pasbaeicamoit HCl Bunaslmil o¢aI0oK OTPHILTPOBH-
BajoT. OuleTKy NPOM3BOINT NMeICKpHCTaJai3anucii M3 »THAapcTarta. Beixol npo-
AyKra ¢ 1. na. 175° C coctaB.aser 1,79 v (81%).

B anTepaType onucaliel MeToZbl MONY'UEHHS 3amemennux 1,2,4-
TpHa3un-3 (2H)-onos (Tnonos) nepe3 o-KapOaMOHAa30KCTOUBI, KO-
TOPbLIE, B CBOIO O'IEPeb, MOAyI2I0T OMblJIeHHEeM @-1lH2HOKCTOIIOB NPH
Kunatenud s pasBasaenioh HeSO4. Ecnu mnkansaunio a-kapbaMo-
HaazoKeToHos nposoasar B mesotHol cpede (NaOH, K,COj), T0
Boiaeasior LXXXIIL Tipu ofpaboTke ceposoqopoioM  BLLIEARIOT
LXXXIV. Peakuuio seayr creayiomuMm obpaszom: naceimaioT HeS
MIEJOYHOH pAaCTBOp a-LUHaHOKeTOHa A0 ODpa3oBalusa COOTBETCTBY-
IOIIEr0 THOCEMHKapOa3oHa o-KeT0aab1ernla, KOTOpbI npn 144b-
neiweM uarpesadun B soaHom pactsope Ko.COj; npespamdercs B
LXXXIV [6, 554].

Hns noayueuua samemenusix  1,2,4-rpuasuu-3(2H)-oHoB(TH-
OlI0B) MOMKHO MCNOMB30BATH MOHOOKCHMBI KapOOHHIBHBIX COeIHHE-
nufi. Tax, IpH KUNATENHK B CNIHPTE MOHOOKCHMOB THKapBOHK/bHBIX
coeaHHeN N ¢ TuoceMnKapBasngoM pblieasior 5-Ri-6-R?%-1,2,4-TpH-
a3un-3(2H) -tuonbl. CooTseTCTBYIONHE TPHA3KWNOHE XOPOLIO NOJY-
Ya410TC NpH KUNAYeHHH B KHeaoH cpexe ceMuKapbBasolios deHuI-
TJTMOKCHMA WK TTPH KHNATEHHH B NHPHIHHE 3TOKCHKADPOruipasolla
denuarnuokcuma [b55—557]:
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[Tpu B3z2uMopeHcTBHH THOceMUKap6a3nla ¢ 4-aneTaMHa0-2-OK-
CHHMHIOIPONHOMENDN0OM B BOIHOM MeTaHoae B npucyrcTskn AcOH
o0pasyerca IPOMeXYTOUNbIH TuoceMuKapDBaloH, KOTOPbIi NMPH KH-
NA'ENny B IIeN0YHOH Cpeae B NPHCYTCTBHH XJ0paneTara UaTpHS
NpuBOIHT K 3amemennoMy 1,2,4-tpuasun-3(2H)-ony [561].

Onucan Merox noaytenusa coentiienud LXXXIII BsauMogedcT-
BHEM CeMHKap0asnia B WIENOTNOH cpelde ¢ NPOAYKTAMH NMPHCOeNH-
Heuua OucyldbpHTa K  a-IHKAPOOHHJABHEM  COETHHEUHSM, ¢
NocJAEIyIOIIAM OTLWIENAEHHeM  BOJsl OT OpoMmexkytounoro 1,4,5,6-
Terparuapo - 5,6-auruipokcu-5-R!-6-R2-1,2,4-tpuasun-3(2H) -ona.
AHaaoruTIbi NPOIVKT NMOAYTAI0T W Npu KOHIEHCAIIHH MOYEBHHBI
c Monoruipasoliom (eu3una, fepe3 NpPoOMEXKYTO'HBIA TPOAYKT MpPH-
coeanlielinss MOYEBHHB N0 KapOoHHJALHOH rpynne ruapasdona. Peak-
unio selyt B AcOIl B npucyrersun ykeveHoro aHruiapuiz [230):
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KunsiuenneM B crnupre 3aMemennoro 1,2-6uc (tnoceMnkap6aso-
Ha) noayuyawT coorseTcreyiomuii LXXXIV, [Ipr kouzeHncauuu
S-MeTHJITHOCEMHKap0a3naa ¢ e-THKapOOHMABHEIMKY COETHHEHHAMH B
LeJOUHOH cpexe BbiaeaaT 3-veTuiaMepkanto->-Ri-6-R2-1,2 4-Tpu-
asuubl [45, 558]. CenenoceMuxap6asua ¢ MOHOOKCUMIHALETHIAOM B
YKCyCIIOH KKeJA0Te KOlZellcupyeTess ¢ obpasopatiiev 3,6-1HMETHJ-
1,2,4-Tpuasun-3(2H) -cenenona [539].

[Tpeanoxen cnocol noayueHusi 3avewteHiibix 1,2,4-TpHa3HH-
3(2H)-onos u3 3H-Geusokcasoann-2-oHa,  KOTopbifi B CNHPTOBOW
cpene B UpHCYTCTBMU 3THJIaTa UaTPHsl NO7 aeficTsHEM c-GPOMKETO-
HOB mepexoanT B 3-(2-0Kcoadaku.a) 0eH30KcAa304dHHU-2-01bl, IHK.IH3Y-
IOIHECs] [IpKH KHISIUCHINW ¢ U3BBITKOM T'H1pa3HHIKIpaTa B TPHA3HHEI

[560].

5,6-dumerna-1,2,4-tpuasun-3(2H)-cenenon [559]. Pacrsop | r (0,01 wmouab)
MOHOOKCHMA AHaueTHIa B 3 M Boibl i 1,34 1 (0,01 Moas) cereHocemuKap6asnia
B 25 Ma Boauw ¢ andaBkoil 3 wma AcOH xkuustar 30 mum, OxJaxaanr, oCanok
OTHUALTPOBLIBAIUT, HPUMBIBLIOT BOJOHA # cywar, Buxos ipoaykra ¢ 1. pasa 203—
204° C cocrasaser 1,8 r (96%).

Hpyro#i Meton uoayueuus savemenuux 1,2,4-trpuasnu-3(211)-
OHOB (THOHOB) 3aKJI0Yaercsi B 3aMelleHUn (PVHKIHOHAJbABIX TPYIIIL
Tak, oKcorpynna B [0/0KeHHH 3 KOJbIoa 3aMeNIaeTcsi Ha THOKCO-
rpyniy npu 71efcTBUM nentacvabpuiaa cdochopa B NHPHIMHE HA
LXXXIII [47, 169]. Coeaunnennst LXXXIV npu Kunsiuenuwd B VKCVC-
HOH KWCJOTE HJH B BOTHOW 1€JOYM B MPHCYTCTBHM MEPOKCHAA
BOAOPO1a THIAPOJM3VIOTCST 10 COOTBETCTRBYIOMHX 1,2,4-TpuasuH-
3(2H)-ouoB [551]. B Gosee MSIrKux VCJIOBHAX - -llaTPERAHKE B IIE-
dounofl cpene [521] nan g pastasaentoi HCI [189] — npoucxoauT
ruaposus 3-verpamepkanto-5-Ri-6-R%-1,2,4-tpuasuna. Ilpu npose-
AEHHH COJbBOJNH34 TPHA3WHTHOHOB B CNUpTe B NPHCYTCTBHH AJIKO-
rofATd HATPHSI  BbIAEISIIOT  3-aJdKOKCH-53-RI-6-R%-1,2,4-TpHasuHuEbl

(XC) [562]:
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Coeanvenust XC nosyyator u NpH HarpeBaHHU B cliupTe B TpPH-
CYTCTBHM 4JKOTFOMSIT2 HATPHSI HJAn KHm4YeHun B pactBope KoCOj
3-x210p-5-R1-6-R%-1,2,4-rpuasuna (XXIX) [37, 563]. 3-Avnuo-5-Ri-
6-R%12,4-rpuazuuer (XXXV) 1101 aeHCTBHEM a30THCTON KHCJOTHI
[37, 556] nan upu uwieqounom ruzpoanse (50% KOH) [521, 524,
563] mpeBpawaloTes B 3aMemeHHble 1,2,4-1praznu-3(2H) -oHw.

Oxkncaenuem 3-MetHa1-1,2,4-Tpuasuiia nmepMaHralaToM Kadus B
We10uHoH cpeae noaywawot 1,2,4-tpuasun-3(2H) -ou [36]. [pu neir-
CTBHH QeHHAMarHuibpoMura na 1,2,4-rprasznu-3 (2H),5(4H) - 1nonn
BBLAESIIOT S-q)eHm-l,QA-Tpnaami-S(QH)—OH [46], a npn aelcrBuH
€r0 B HHePTHOM pacTBopHuTede ta 1,2, 4-rpuasun-3(2H)-rron-5(4H)-
OH NmpW KOMHATIOH TeMmepaType moayuaiorT S-¢perind-1,2,4-Tprasnu-
3 (2H)-trou [564].

9.2.2. Cunres sameuennolx 1,2,4-tpuasun-5(2H)-onos (tuonos)

Meroan  noayuenns  3-R'-6-R*-1,2,4-tpuasuu-5(2H) -oHos (TH-
OHOB) OTIHYAIOTCSl IO CBOEMY XAPaKTepy OT MEeT0I0B [OJVYeHHS
samemenibix 1,2,4-1puasun-3(2H)-ouos. 1lIHpoko npuveHsioT Me-
TO1, OCHOBAHHUBIH Ha HCMOJMb30Bauuu aMmuipasoHos (IX) n a-kero-
kapBonosbix kueaor [38, 89, 114, 528, 530, 531]. Peakuus nporekaeT
B AB¢ CTAXMH: BHAuYaje IIPOUCXOIAWT NPHCOEIMHEUHE AMKHOLPYMIIL]
AMKHIPA30HA K KapOOHWIBHOMY ATOMYy o-KCTOKHCJAOTH ¢ 06paszoBa-
HHEM aMHMIPA30HA ¢-KeTOKapOOHOBOI KWUCJOTH, KOTODHIH L HKAH3Y-
0T B pasaHuuelx cpexax (nanpuvep, IM®A — kuusiueHne; meTa-
noa — npu 5°C) 10 XXII. Peakuusi riagko npoTekaeT ¢ 3avemeH-
nbiMH N,N-thopMamniapasouamu, upouecc seayT B pasfasienHoi
H:SO,. Moaudukanuch merona sisasieTcst qHK.IH3ALKS aMuIpa3oHa
o-KeTOKAPOOHOBOH KUC0Thl, MOJAY1aeMOoit NPH TeHCTBUH 11EePBHYHOTO
aMKHA Ha COOTBETCTBYIOMIEE NMPOM3BOAHOE THIAPA3KHA:
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Coenunennss XXII noanyvaor ¥ npH B32HMOAGHCTBHH HMHIATOB
(XCI) ¢ ruapasocHOM @-KeTOK4pOOHOBON KHCJOTH. JaMemeHHbe
3,6-1Hapua-1,2,4-tpuasnd-5(2H)-0H6 MOXKHO noay1uaTe u3 GeH3HJ-
IIHAHHAOB, Yepe3 w-aMuHO-o -IHaH-0EH3adb1a3HHL, MOJydaeMble
H3 OeH3HJIUAHHAOB B MHPHAHHE C TO3HJATAMH B MNPUCYTCTBHH
aMMuaKa HJIH 3aMemeHHblx avHHOB. LluKkAH3auuio npoBoadr Kuns-
yeHHeM B BOANO-CIHPTOBOI Cpefe B NPHCYTCTBHH KOHIEHTPHPOBAHN-
noii HCI [566]. Moaupukankeii Merona sBasercs lOJy'eHHe IO-
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AOOHBIX TPHA3HHOB INPH AEHCTBHH THAPA3UHTHApPATa HA HHTPHABL
a-THoaupos [665]. Peaxuus nporekaer B 2 crajiuu: BHAuaje IpH
neidctouu NoHy B alleTOHUTPH.Ie HA HHUTPHJ «-THOS(DHPA BHIAETAIOT
apoMaTU4ecKHe A3UHBl o-KeTOHWTpHaa.  lluxkausanus 234HOB B
pa3sHblX cpeaax NMPOTEeKaeT MO PasHOMY: HPH NMPOBELEHHH Npolecca
B BOJIHO-INENOUHOM AUMCTHACYAbdhoKcuae npu 100—110°C cpasy
NPOHCXO/MHT 3aMblKatide IUKAA ¢ noayuenueM 3,6-nuapusn-1,2,4-tpu-
a3ui-5(2H)-oHa, a npu MpPOBeleHHH UUKAH3AUHU TIpH Gosiee HU3KHX
TeMnepatypax (KoMHuartioff) BHauase obpas3yercst THAPA3HI o-lH-
aHOBeI3MNHAeHa, KOTOPHIY NMpH NOBLIIEHHHX TEMMepaTypax mnepe-
XOAUT B TpH3uH. I'uapasug o-nuanobeH3HJHIeHa MOXKHO NOJyYaTh
U B3aUMOJICHCTRHEM HHUTDHJOB o-THO3(HUPOB ¢ AaUHJITHAPA3HIOM B
CMECH alCTOHUTPUI — nmupuaus (1,2 :1):
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3-Merua-6-gpeuna-1,2,4-1puasun-5(2H)-on [528]. Pactsop 192 r (0,01 moap)
3THJOBOro pupa rHApason QeHuaTmoKcHtoBoll Kacaors v 0,87 r (0,01 monb)
STHAZICTHMHAATA B 50 MJ H3QUPOHMJOBOTO cllupra KunataT 12 4. HM3OHTOK
cnapTa orroumotr Mo pakyymom. Ocratok pacteopaior B 10 M1 JM®A u xu-
mAtaT 2 4. YnapeBaior Noa BAKYYMOM [locyXa M 0CTaTOK NCPCKPHCTAN/H30BHBA-
jor w3 coupra. Bmxol mpoaykra ¢ r. ma. 261—262°C cocrapiact 60%.

3-®enna-1,2 4-puasun-5(2H)-on [531]. 0,191 r (I Mmosb) Ger3aMHApA3oHa
FAHOKCHJIOBOH KHCAOTH KuAATAT 15 Muet B 3 wma JM®A, VYnapuparor noj Baky-
yMoM JAocyxa. OcrdaToK TCPCKPHCTAMIN3OBBIBAIOT H3  BOAL (akTHBHpOBAHHK
yroau). Bexox mpoaykra ¢ T, ua 249—250° C cocrasiser 0,124 ¢ (71%).

4-Hurpoaonupasoas uog neficrsuem PCl; B xaopodopme ne-
pexofat B 1-xaop-4-uuan-2,3-nHasabyTaauen-1,3,  KOTOPEHIT 1oj
RefiCTBHCM BAAKIIONO Bo3lyxa uukausyercs ¢ oTwengendem HCI
B cootBeTcTBYyIOmMe 1,2,4-Tpnasun-5(2H)-ornl [192]:
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IllupoKo npuMeHseTCHd METOA OTILENMEHHS Pa3JHUYHBLX (hYyHKIH-
OHANBIBHIX TPYIN B MOJMOXEHHH 3 Koabua Aag moayuenus 1,2,4-TpH-
asus-5(2H)-oson (XCII), He HMewUHX 3aMeCTHTENS B TIOJOXKEHHH
3 Konabia. C XOPOIHMH BBIXOMIAMH T0JyUYdiOT TPHASHHW aecyib(H-
posanuem na HHKeae Pepes 3-THokco(meruamepkanro)-6-R-1,2,4-
Tpuasul-5(2H) -onos [169, 528, 533, 567]; okHcaeHHeM 3-rHAPA3HHO-
6-R-1,2,4-tprasun-5(2H) -onos  cyandatom meau [169], okcHaoM
cepebpa uau pTyTtH [47, 529]; ackap6okcu.anposaHuem 5-okco-1,2,4-
TpUa3uH-3-KapGOHOBRIX KHcaoT [47].  ABanorWyHble TpPHA3HHOHHL
BHAEJIAIOT H IPpH OKHcAeHHH GpomoMm [568] uan Tper-6yTHATHMOX/0-
putom [567] 2,3-aurunpo-1,2,4-rpuasun-5(2H)-ona. I1ps Boccranoe-
JenHu  GOprujipHIOM HATPHA B CHHPTOBOH cpege  (McTaHoM)
3-MetunmepKanto-6-R-1,2,4-tpuasnn-5(4H)-ona, wapany c Boccta-
HOBJElIIHEM TMPOICXOAHT H OTILENJeHHe  MEeTHJMCDPKANTOrPYHnL ¢
o6pasopanuem 6-R-1,2,4-tprasun-5(2H)-oua [448].

3-R1-6-R*-1,2,4-Tpnasun-5(2H) -THOHK mOAyuaoT 3aMenoi Gyux-
IIHOHA.IBHBIX TPYMN B MNOJOXEHWH 5 TPUA3IHHOBOrO KOJABLA, T ak,
npu o6paborke neHTacyanpHaom ¢ochopa B nupHaHHe 3-R!-6-R2-
1,2,4-tpuasun-5(2H)-osa suneasior LXXXV. AmanorHusoe coemny-
HEeHHC MOJyualoT U NpH XeHCTBHH cepoBonopoAa Ha H-xaop-1,2.4-
Tpuasnnu [192, 102, 169, 529, 307]:
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1,2,4-Tpuasuu-5(2H)-on [529]. 10 r meartoro oKcuaa pTyrd Ao6aBisior

K 150 M abcomorHOro ChmHpTa, B KoropoM cycnewiuposauo 1,3 © (10 Mmoan)
TolikopasmodoToro J-ruapasuuo-1,2,4-tpuasuu-5(2I1}-ona. CMecnp HarpepawT MHOpw
HCpeMCIIMBAHMKE Ha BoAfHOd OGame B Teycrkne 24y, PuanTpyloT H ropsuHit
(bHabTPAT ynaphBalor Aocyxd. OCTATOK NCPEKPHCTANMHIOBLIBAIOT H3 aBCOOTHOrO
cupra. Buixox mponykTa ¢ T. ma, 196° C cocrasaser 0,62 r (64%).
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5.2.8. Cuntes zamewennbix 1,2,4-rpuasun-6(1H)-ornoa

das nonyuenusa  3-R1-5-R?-1,2,4-tpuasup-6(1H)-onon 1wupoko
HCIOMB3YIOT a3JaKTOHB, KOTODble PAacCUICMIHIOTCS HA XOMOAY IO
JeficTBMEM THAPA3HHTUAPATAa ¢ OOpPA30BAHHEM o (aIHAAaMHHO)Kap-
Gokcurunpasuaa. Llukaysanuio rupasuia NpOBOJAAT KHIAUEHHEM B
menounoit cpene (Hanpumep, 49% NaOll). ITpoaykt u3 peakUHOH-
HOI CMecH BBIIEJIFIOT NIPH MNO/AKWHCJAEHHH  pasfabieHHbiMH MHHe-
panbyhMHu Kucaoramu [534, 569]:

RO\ /fli=9 CHyR
/C TH N)\FO
RCH=— -0 _NaHy TH NH2 _OH_ |
T, "
i " LXXXVI

[Ipu B3aumogeficTBuy 1,2-Au-TpeT-OyTHI-1HA3HPHIHHOHE C Ka-
JIHEBOI COJBIO 3TH/IH3OHUTPUAAIETATA NPH KOMHATHON TeMneparype
Brtendior 1,2-gu(Tper-6yTtua)-5-R-6-runpokcu-1,2,4-tpuasny [535].
[Tponecc HauuHaeTcd ¢ HyKJIeopHIBHOH  ATAKH W3OHUTpUNE HA
yrIepoAMblii aTOM JAUA3HPUJIMHOHA, ¢ MOCAeyIOUNHM pa3MblKaHHeM
UHKAE ¥ [HKA43a14de NpoMEeXyTouHOTO NPOJAyKTa B NpOH3BOJHOE
TpUa3Hua:
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Konjencanueit aMuipasosa ¢ 3gupavy 3-0KCOAHTAPHOH KHCI0-
T B COUPTE NpU KOMHATIOH TeMmMmepaType, BLUAEMAIOT NpOMEXKYy-
TOUHBIEl NPOAYKT, UMWKAU3ANHIO KOTOPOTO NPOBOAAT TNPH KHIAUEHUH
B CHUPTOBOH cpeje ¢ ModyueaneMm  3ameuieHoro 1,2,4-Tpuasui-
6(1H)-ona [570]. Ananordunble coe/lfHEHHS MOJY43I0T M NPH B3aH-
mofieiicTBHH N,N-UMEeTHJArH1pa3yHa ¢ 3aMeIeHHHVH THOGOBKMHU
OCHOBAHHAMH B 3anastdoi aMnyae npu 120°C b teuenune | u [571].
Onucan meton noayuedus LXXXVI u3 2-u30LHaHOALETATOB W THII-
pasdua [572] Qas noayueuns 3amemenunx 1,2,4-tprasun-6(1H)-
OHOB MOXHO NPUMEHATE W OUKapOoUAT aMHUIOTYdiuHJAUMua B peak-
IHAX CcO CMellaHHBIM AHTHJPHAOM YKCYCHOH H MOHOXJODYKCYCHOH
kucaor [188].
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3-Metha-5-6ensna-1,2 4-rpuasun-6(1H)-on [569]. 20 mmoan a{audnamuuo)-
Geiragaxapbokenruapasuaa B 50 Ms 1 H. NaOH kuuatat 5 MUH ¢ OOGpaTHBIM
X0A0AH/LHHKOM, [TopsiMull pacTBOp o6paGATHIBAIOT AKTHBHDOBAHHLIM YIiCM, OX-
AAKIAT, GaabTpyiloT, PuasTpaT moakdcaswor kouu. HCl no pH 2. Ocajok
OTGQHABTPOBRIBAIOT, NPOMHBAIOT BoaoH, cywaT., QUHCTKY npoH3BOIAT MCpeKpH-
CTAAMM3aIHCH K3 cAupTa (aBawan), Buxoag mOpoaykra ¢ 1. ma. 163—165°C co-
cTaBasieT 62 4%,

AMHHO-, THAPA3UHOTPYIINE B NOJOXKelH 6 KOIkLA 3aMenanTcs
Ha oKcorpymmy B weaounolt cpene [220]. IMpu oxucienud 6-meTua-
1,2,4-TpHa3una MepMaHraHaToOM Kaaus B 11eJO04YHOH cpejie 10AyUaioT
1,2,4-tpuasun-6 (1H)-ou, a npu owkucaenun 5,6-mumerun-1,2,4-TpH-
43HUa B ITUX K€ yCAOBHAX BHauaJle BhIeasoT 6-runpoxcu-1,2,4-
TPHA3UH-5-kap6OHOBYIO KUCJAOTY, KOTOPAaf Jerko aekapboKcUIHpy-
eTcsl MpH Harpesauud ¢ o6pasopauwem 1,2,4-tpuasun-6(1H)-ona
[36]. 1-MeTua-1,2,4-Tpuasunyii-uoau, He UMEIOLULHMI 3aMECTHTENs B
NOJ0XKEeHHH 6 KOMbUa IO/ NeHCTBUEM CIIHPTOBOH 1I1e104H, NePeXo/AHT
B 1,2,4-Tpuasun-6(1H)-on [54]. C xopormumyu Reixopamu (70—90%)
noayuaor 1,2, 4-rpuasun-6 (1H)-tHonw npu 1eficTBuu neHtacysbhH-
na ¢ochopa s nupuaune Ha 1,2,4-tpuasun-6(1H)-oum [206, 573

5.3. XuMHuecKHe CBoiicTBa

Hanuune okCo-, THOKCOTpYOO B TPHA3HIIOBOM KOJIblle CyILIeCT-
BEHHO BJUSET HZ XUMUUCCKHE cBOHCTBA TpHa3uion,  THIHUHBIMH
PEAKUUAMH SBJAIOTCS pPCAKIUM 3aMeHbl (YHKIIMOHAAbUBIX TPYII
B KOJblie, O0COGEHHO THOKCOTpYHH, 4 TAaKXe peaklHdH To OKCo-,
THOKcorpynnamM. /s TpHa3uHOHOB (THOHOB) XAPaKTEPHKL PEAKIIHH,
3aTpaTHBAIOLLHE KOJBLUO. APYrde (YHKIHOHA.IbHEIE TPYTHIbL.

* Bce samewieunnle 1,2,4-TpHa3uHOHBI (THOHK) IOjABEpPrarTCs a.l-
KHIUPOBaHWic. B 3aBucHMOCTH OT HPUPOJK TPYINEKI H HAXOMKTEHHS
ee B TPHAZMHOBOM KOJblE AJKUIMPOBAHME NMPOTEKAET 1O PA3HOMY.
Iupoko usyueno meruaupoBauue. MeTusMpopanye 3aMenienHbx
1,2,4-tpua3un-5(2H)-osoB uame Bcero npomoJIST HOTHCTHIM METH-
AoM uAM auaszoMertaiioM. MeTuauponanwe MeJ Bellyt B Merasogae
B MPHCYTCTBUM METHaAaTa HATPUSA, NMPH ITOM BhiJleJdi0T CMech Mpo-
JYKTOB MeTWJUPOBAHUA TIO BTOPOMY U HeTBEPTOMY aTOMam a3oTa
KO.Th1d. TIpeuMynIeCTBEHHO METH.1MPOBaliie TIPOTeKaeT 110 BTOPOMY
aroMy a30Ta KoJIblla, IpUYEM BhIXO.lL HE CHJBHO 3aBHCHUT OT NPUPO-
AB 3aMecTnTeded B NMogaoKeHHax 3 U 6 KOJbia B cocrapaser 65—
75%. Metuauponanue CHsNo nposoast  o0bluilo B COMPTE WAU
JIAOKCAHEe W BhUJISJASIOT cMecb TPex NpoAyKTon: 2-meruia-3-R'-6-R2-
1,2,4-tpuasuu-5-o4, 4-mMetua-3-R'-6-R?-1,2,4-tpuasun-5-ou u 5-me-
TokcH-3-R1-6-R2-1,2,4-TpuasuH, KOTOpLIE pasiedfloT lla XPOMaTo-
rpacuueckoll koloHke. B 3TOM CaIyude BLIXOj TNPOAYKTa METH.IH-
pPOBAHWS 38BHCUT OT NPUPOJABL  3aMECTUTEJEH B TPUA3HHOBOM
kKoapne. Hampumep, B ciayuae METHJbIOrO 3aMecTHTe]s B I10J0Xe-
HHY 3 KOJBLIA, METHAHpOBAHWE MPEUMYIIECTBEHHO TPOTEKAeT Mo
BTOPOMY daTOMY a30Ta KOJbLA; 8 B Clydyae (EHHIABHOrO— IO OKCO-
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rpynne. HanpasieHnue MeTHAUPOBAHHS H BHIXOA HEKOTOPHIX TPH-
a3WHOUOB TpeacTaniensl B Tabn. 17. Hanbuefiiiee MeTHAUpOBAIIHE

Tabauya 17

Boixon ApPOAYKTOR MCTHAMPOBaHMA 3aMcilleHHbIX 1,2,4-rpnasun-5(2H)-onor [528]

Mel, % CIIzNg, 2%
CoealiHeHue

NaMe | N,Me | Pacteopnteas | NyMe | NoMe OMe
6-®cerua-1,2,4-rpuasus- 65 35 |Cmupt 15 60 25
5(211)-on Hrokcan 20 55 25
3-McTua-6-denna-1,2,4- 67 33 [Cnwmpr 32 39 29
Tprasua-5(211) -on JHoKcaw 9 77 14
3-denna-1,2,4-Tprasuu- 70 30 [Croupr 15 15 70
5(2H)-on Jluokcan 15 8 77
3-Gepna-6-metna-1,2,4-Tpu- 68 32 |Cnupr 14 24 62
asup-5(2H)-on duorcan 13 22 65
36 dudenua-1,2,4-rpuasnn- 73 25 |Cumpr 18 23 59
5(2H)-on Jdlokcan 16 16 68

2-merua uad 4-metun-3-RY-6-R?-1,2,4-Tpuasui-d-oua HONHCTRIM Me-
TUAOM TPHBOAHT K 2,4-numetus-1,2,4-tpHasun-5-o8 fomuny [53,
528, 529, 532, 533]:
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MeTunupoBasde 3aMelleHHbx 1,2,4-Tpyuasyun-5(2H)-THoHOB npo-
TexdeT MO THOKCOTPYiNe ¢ 00pa3oBaHHEM O-METHIMEpPKanTOTPHA3H-
nos [102, 529].

5-Mertoxcu-6-meTHa-1,2 4-tpHasun  [5333]. K pacteopy 0,04 wMoap 6-mernd-
1,2 4-tpuaszuu-3(2H)-oua B 50 Ma avokcana, DPEABapHTENLHO OXAaXKJIEHHOrO,
A06ARJAIOT CTEXHOMCTPHUECKOC KOJHYCCTBO MAHA30MeTarka B shupe. OcrapaswoT
Ha HouL MPH KOMHaTlloii TeMmiepaType. PacTBOpHTEAn OTFOHSIOT TOKOM BO3AYXA.
Macaoc XpoMaToFpagHpylOT Ha KOJIOEKC C OKCHAOM AMIOMHHHS (3/00HT — XJI0pO-
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dopuM). OuncTKy NpPoH3BOAAT TCPeKPHCTAMIH3alUKefi H3 INeTpodefinoro agHpa;
r. ma. 49-50° C.

MeTtuauposanue 3amenteussix 1,2,4-1puasus-3(2H)-onos nojpuc-
ThiM METH/JOM B LIEI04iI0# Cpene, B OCHOBHOM,  11pOTeKacT 110
BTOPOMY aTOMy a30Ta Koablla. B HEKOTOPBIX Cayuasix NPOUCXOAHT
O0-merustuponande ¢ moayuelniem 3-MeroKcH-1,2,4-TpPHa3HHOB, KOTO-
pHe Tmpu pbicOKHXx Temmeparvpax (200°C) B teuenne 2 u mperep-
MeBaiOT NEPCerpymnupoBky ¢ oGpasoBanHem 2-merua-5-R!-6-R*-1,2,4-
Tpuasui-3-oua [47, 521, 525]. MerunupoBanHe 3aMeLIEHHBIX
1,2,4-rpua3nu-3 (2H) -THOHOB HOAUCTBLIM METUJIOM HJIH ZHMETHJCY/Th-
daToM B 1IEI0UNOH CPele Be eT k NMOJYyUeHHIO 3aMelEHHHX 3-Me-
TunMepxkantorpuadunon |189, 564, 548, 574, 578]. B kauecrse
ATKYJAMPYIOUIMX AréHTOB MOKHO TIPHMEHATL H TPHAJNKHJICTAHHHI-
XJA0PUIT, 1Pl 3TOM TMOAYHAOT 3- (TP ajaklJICTaHIWI)Mepkanro-1,2,4-
tpuasiin [577]. T4a0u1a1KW 16l B CHMPTOBOA cpefle B NPUCYTCTBHH
aakoroasita uatpus  aqaxuaupyor LXXXIV no Mepkanrorpynme
[375, 576]. Aaxnauponaude szaMeweHubx J,24-tpuasun-6{I1H)-ru-
OHOB IIPOBOAT B MEIOUHONH CPC.le PalJMUHBIMU TajJouI1alKHIAMY,
AJIKHIUPOBEHHE TipoTekaeT 1o THokcorpymne [573]:

1 R! 1 1
R R R
RZ RZ R? RZ
NTY <RI NTY _RI_ N 200 NN
X=$ N .
rs” W XW ro” S
L

3zMejeine N0 BTOPuMy aToMy a3uTa TPOUCXOAUT H mpH obpa-
Gorke LXXXIII propusumy amunov u dopmaangerugom [118].

3-Metoken-1,2,4-tpruastiinl 6poMupyioTes B noJoxende 6 Kobia
Gpomom B CCly. Anyaaorduny NPOTEKAET DPeaKEHs OPOMHDPOBAHHA
3-veroxcu-1,2 4-1pasun-J-oxcua [83]. bpomHpopanue MuxIio Npo-
BOTHTL OpovoM » note [274]. B ciyuae 3-¢peima-d-Geusua-1,2,4-
tpuasun-6(1H)-oua npu v6padorke PCl; B TOayole npoHCXONHT
3aMelCHIle dKTUBHBIX aTOMOB BOAVPLAa B Oewsuie ua XJA0p, a He
OKCOTPVIIIB, 8 PE3YAbTaTe BeIANAT 3-(enna-5{a,a’-auxaopbeu-
ana)-1,2,4-1puasui-6 (111) -on [580, 581].

Hntepecuniv NpHMEpOM UYKJIEO(MHIBHOTO 3aMeieliysl B TPHA3H-
HOBOE KOILHO #ABJAsiercst Bp3anmojeiicTsie  3-RX-1.2,4-Tpuasunon
(X=SMe, OMe, H, Me, El) ¢ nepBHUHBIMH UHTPOAJKAHAMH B
cpese THMETHICYIbGOKCI 1A B NPHCYTCTBNH H36LITKA TMOPOUIKOOG-
pasunoro KOH. C xopotlium suixoton (57—93%) noayuaior oxcumbl
5-auua-3-3amelteHE bix-1,2,4-TpuasniioB, Koropele npH obGpaforke
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BOAHBIM DACTBOPOM THIOCYAh(HTA HATPHSA NPeBPalLlAIOTCS B COOT-
BeTcTBylolHe 5-auua-3-R-1,2,4-tpuasunn [579);

_NOH

i R—C=0
N~ KOH N}\ N2,$, 04 N'/J\
@*RCHZ’NUZ Mo A\ N PN
X °N X N X N7

X=§Me,0Me H,Me, Et; R=H Me,EtL.

MexaHd3aM peaklUUH npeacranaser coO0H NpaMoe HyKIeo(dHJIb-
HOe AUHJHDPOBANHE TPHA3WHOB, ALUJHDYIOIUUM ATEHTOM SBJSETCH
HHTPOANKe HHJIA1UHOH, 00pa3yIoIHHCS 328 CUeT OTIMENJIEHHS TPOTOHA
OoT MoJekynu HuTpoadxkada (rnepiwii KOH). B kauecrtse mpome-
JKYTOUHOrO 11pOAYKTa 06pasyercss 6-KOMIJIEKC, KOTODHE H30MepH-
ayercd ¢ TepeMelieHHEM INpPOTOHA. 3aTeM CJAeIYeT BHYTPHUMOJEeKy-
JISIPHBIA TIEPEHOC 3JIEKTPOHA OT HUTPOrPyMNnH K Boxopo,ly. O6pa3so-
BABUIHACA HHTepMesHAT CTAOHNU3HDYETCS 33 CUET OTIIeNJeHHS
THJIPOKCHI-U0a H oOpasosanueM C-HHTPO3OCOEAUHEHUSA C 1OCTEe-
JIYIOLEH TIeperpynnHpoBKofi B OKCHM. B oTaWuyue or Ipyrux
MPHMEPOB HYKICOPUILHOrO 3aMEIeHUsT B apOMAaTHHECKOM PHAY
(aMHHUpOBAHHE THPUAHHA) IAJsl NMPOBE/AEHHsS AZHHOR peaklUu HET
1He00X0/HMOCTH BO BHEIIHEM OKHCJAHTEJE, POJIk 10CiieHero BHITOJ-
1ISI€T HHTpOrpynna:
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QO6uM MeTOIOM BBeAeHHS (PYyHKIHOHAJNBIOH TPYNNE B TPHA3H-
HOBOe KOMBUO ABJSETCH AKTHRMPOBAHHOE HyKJeodHIbHOE 3amelie-
HHe BOZOPOAd, OCYWECTBIfeMoe NPy AeHCTBIK Kap6aHUOHOB, CO-
AepKamux  ApHACYJIb(GOHMArpynny H Tal10reH, Chi3aHHbe €

116



AHHOHHBIM LeHTpoM. /s reHepHpOBAaNHA NOJOOHBIX AHHOHOB MC-
MOJb3YIOT ~ PEAareHTHl THMA XJOpMeTHA(MeHHACYAbdoHa B CHJABHO
ocuoBholi cpene (KOH n AMCO) [582]. Kap6anuon atakyer Ha-
nGosiee 3JCKTPOHOE(DHLHTHOE IIONOXEHHEe KOabiua (peaklUHOHHaS
cnoco6HocTs nafaaer B paay Cp;y>C3,>Ce). Tlpu ataxe xap6-
airiona obpasyercsl o-KOMILIeKe, IPOTOH yjaansfeTcd NyTeM [-oTmien-
JeHHS MOJekyJanl rasorennopopona. MurtepvenHart crabHiH3yeTcs
MyTeM NPHCOEAHHEHHs NMPOTOHA K 3K30UHKJIHUECKOMY aTtoMmy yTJe-
pojaa, 3ameleHHe TaKHX JErkOTMOIBHXKHBIX TPyHN, Kak MeTUIMep-
KanTo-, METOKCH He IPOHCXOAHMT, €C/M B MOMOXKEHHH 5 KOJhbUa HeT
samectHTessl. [Ipy manmydd 3aMecTuTess B MOJOKEHUH 5 koJbla,
NMPOHCXOAHT 3aMeniene (YHKUHOHAJIbHON CPYIIBL B NOJOXKEHHH 3
KOJIbL A, a 3arem 6 ko.bua:

CH,50,R?
1
Nﬁ CECH,S0,R Nﬁ
“ N N
R R

R=0Me,SMe, Me,Ph; R'=Ph,NMe;.

Oxkcorpynna b moloxenuu 6 KoJsblla 3aMeLlaeTCsl Ha Xa0p TpHE
neucteuy PCls (130—150°C) [36]. 3amMena oKcorpynnel Ha XJ0p
B 3aMmemeHHnx 1,2,4-1puasui-3(2H)-onax npoucxoLMT NpH KHNS-
uenun ¢ POCI; [37, 71, 73, 84, 114]. Tloa aeficrsuem POCIy 3ave-
LL3eTCsi OKCOTPYNIA Ha X.J10p B TOJIOXKEeHHu & Koappa c obpasona-
iIHEM COOTBeTCTBYIOWHX 5-xa0p-1,2,4-Tprasunor [38, 89, 192].

" Tuokco (MeTHAMEPKANTO)rPYNNAa B NOJOXKEHUdx 3 WAH 5 TpH-
a3HHOBOTO KOJIbIIA 34MCLIAETCA Ha aMHHO-, TUApasHHorpymnny. Pe-
aK(HH OOLIYHO BeAYT TPH KUIISUeHHH B ClMpTe (rHjapasuHorpymnna)
HJIY TNpH TMOBBINIEHHHX  JaBJeHdsx (aMMUak M HU3LIHe aMHHBI).
Jlerko NMpOHCXOAHT 2aMeHAa METOKCUTPYNMNb 113 THAPA3HH.

[Tpn xHIAYEeHHH B cinupTe 3-MeTHaMepKanro-l!,2,4-TpHa3HHA C
MOp(HOIHHOM TJIH THPPOJHIMIIOM [IPOHCXOHT 3aMEllleHHe METH.-
mepkanrorpynusl {583]. [lpu ieficTBHH NMepokcH1a BOjOPOAa B LIE-
nounoll cpeae Ha 3ameuievnwle 1,2,4-rpuasuu-3(2H)-THonbl, a Tak-
XKe TIepMauralara kaaus NPOHCXOAHT 3aMEeHa THOKCOTPYNIH Ha
oxcorpynny [551]. Tuokcorpynna MoMer 3ameillaTbcs Ha OKCOTPYII-
ny npu menouitom [521] wan xucaornom [189] rupponuze. 3-Mern.i-
mepkantorpymina [43, 562] wau 5-mernamepkanrorpynna [102, 529§
3aMelildeTcs Ha AJKOKCHTDPYMNY NMpPH HAarpesa8HuH B CIHpTe B NpH-
CYTCTBHH aJ1KOr0JfTa HATpHA.

3-Merokcu-1,2,4-rprasan [45], 254 r (0,2 w~oab) 3-meTHaMepkanro-1,2,4-
TpUa3nHa, 3 F MeTaddH1eckoro Hatpus B 350 Ma aBecosrOTHOTO METaEOga Nepe-
MelLHBaT [IpH KoMHATHoH TtemmepaType 12 u, B peakyuonaywl cmeck ao6amag-
10T CYXOif Jed ¥ OTQUIBTPOBBIBAIOT BHIIABUIME HCOPraHHYECKHE BeniccTBa, MHABT-
paT VNapkBalT JoCyxa Ha POTOpHoM HemapHTtene. OCTaToK ouHIianT cyBanMauu-
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e upn 35°C (0,3 mm. pT. cT.). Buxoa mpoaykra ¢ 1. 1 44—46° C cocrasnser
17,6 & (79%).

Co cuupramu coepgnuenus LXXXIII yw LXXXIV o6pasyioT an-
JAYKTHL 110 [IATOMY ¥ YETBEPTOMYy 4TOMaM  TPHA3HHOBOr0 KOJbIA
{37, 521, 523]. O6uapymeno, uto 95,6-mumcTtHa-1,2,4-Tprasuu-3(2H)-
OHDBI(THOIK) B YMEPEHIO KOULEHTPHPOBAHHLIX pacTBopax 06pa3sylor
IPH CTOSIHHH JHMephl,  OTCYTCTBYICIIME B CBEXXElPHTOTOBJEHHBIX
pactoopax. JuMepel npu NMPHCOEAHHEHVH OCHOBAHHS HAH KHCJIOTHI,
g TiJK}Ke IpH Cy6AHMAIIHH 11epexoaAT B HCXOAUbE coelHneHHs [621,

24]:
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3avemenuse 1,2,4-Tpuasun-3(2H)-oHu cTabuAbkE 8 KUCABIX H
UIEJOUHBIX cpefaX, ofpasys Colll ¢ OCHOBAHHAMU M KUCIOTAMH,
Konuentpuponaiinasa a3oTHasi KuCJJOTA PaspyllaeT CTPYKTYDPY TPH-
asuHa. 3aMemennne 1,2,4-tpuasus-3(2H)-THouu Apasmoorca caabH-
MIl KUCJIOTAMI H 06Pa3yiOT kKpacHhle COAM € HOHAMH  NIEJI0YHBIX
Merannos. KoHueHTpupoBaiHble COJIAHAA U Ceplas KHCAOTHL pacT-
sopaor LXXXIV, kortophic 1erko shlcamiaorcs BojoH npu pas-
OaRJeHHH B llepBOHAuanbHoM rHZe. C HOHAMH TAXKEeNbX METanJ0B
onn 00pasyT KommiexcH tuna M-LXXXIV, rie M=Man, Co, Nj,
Cu [517]. Ananoruunbie xoMiekcsl obpasyior 5-RiI-6-R’-1,2,4-Tpu-
asnu-3(2H)-cenen [533].

[lyanua kaJus B IEJ04HON CPeAe NEePEeBOAUT 3-METOKCH (MeTHJi-
Mepkanrto)-6-R-1,2.4-1pnasuusl » coorBercroyomue 6uc(1,2,4-TpH-
asyH-5-unnt) [15, H3].

1-MeTtua-3-vernivepkarnto (metoken) - 5 RI-6-R2-1,2,4-TpHasH-
HUH-HOIHARI 110, feficTBHeM IICJ04H [IpeTepneBaroT neperpyniypos-
Ky ¢ ofpazopaHHem 3ameniedHux 1,2,4-TpuasonoB, a B cayuae
Re=H o6Gpasyercs u 3amewcunnii 1,2,4-rpHasuu-6(1H)-on [54].

[Tpu neficTsuy Ha 3ameuicHume 1,2,4-Tpuaszwn-3(2H)-oun ruppo-
KeuaamMuuom-0-cyab(OKUCAOT B BOAHOR Ienody olpasyercs
3aVeIeHUbIf MMUAa300H-2, a 1pu JEHCTBUM XJOpaMHHA H.IH
THIIOXJOPHTA HATPUST BHEMEASIOT NMPOM3BOJHBIC TpHazona [H84—
586). MexauuaMbl ;1eficTBIS 3THX pearcHTOB pai’nHyHbL. l'uapoxkcun-
amMyi-0-cynbGOKHCAOTA BHCTYIIAGT B POJAH AMUHUPVIOLLEro areHTa
H [IPY peakudi ¢ TPHASHHOM IIPOUCXOAUT MPUCOEIHIEHMe aMITHO-
TPYNIIH (10 BTOPOMY aTOMY a3oTa KOJblld, BCAEJCTBHe uero ochabd-
asiercs cBsA3b Ngy— N KOJblLE, Beynlas x ee paspuny. Hecroiikyi

HHTEpMEAHAT CTaGHau3yeTcd 3a cyeT OTLLenJeHdd azora ¢ obpaso-
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Ba4HHEM COOTBETCTBYIOIIEro MMHJa30/10Ha-2, XJI0paMHIl BHICTYHAET
B KauecTse 3¢GdekTHBHOrO XJOpUPyIOUero areHTa. XIopHpoBauHe,
NO-BHAXMMOMY, TIDOHCXOJHT 110 BTOPOMY aTOMy a30Ta Koabua ¢ ob-
pa3opaHueM lecTabuabHOTO 2-XMOpPTPlHa3uHa. 3a CueT HEefocTaTKa
3/JCKTPOHHON MJAOTHOCTH ua N, BcaencTsHe GOAbIIOH 3JeKTPOOT-
PULATEILHOCTH XJ0PAa, H 3aXBATa HETOACACHHOH 11aphl 3.1eKTPOHOB
Ny koabud, cBA3b Nay—Cp paspuiBaeTcs 1npu aTake aMMHaka ¢
O/HOBPEMCIIHBIM YIaJieHHeM aToMa XJopa H nocjaeayommuM obpaso-
BanveM N-kap6aMouJ/IIPOH3BOAHOTO Tpuasosa. Crabuausauus npo-
MCXOJIAT 3a cuer oTwelenys N-kap6aMoHabion rpymisl. [Tpeano-
JaramoT, 4TO peaklHs TpHadWHa ¢ CUIOXJOPHTOM HATPHS HMeCT

CXOJIHBIH MeXAHH3IM:
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3-MeTokcu (MeTUIMepKanTo)-1,2,4-TpHa3HHE BCTYNAOT B peak-
UMY UHKJONPHCOEIMHEHNS ¢ [PON3BOAHBIMHU auerHaena npu 0°C,
of6pa3ys 1pol3Bojibie HPHMHJHHA Yepe3 NMpOMEeKyTouHoe OGHUUK~
Ayucckoe coendHeHdHe [D87].  3aMemennbli aMU; aueTOyKCYCHOH
KHCJIOTH [IpUCOeAHHAeTcs k  3-MetuaMepkanto-1.2,4-Tpuasuiy 1o
HonoXKeuussM H—6 TPpHA3HIOBOIO KOALNA ¢ obpasoranHeM OHIIHK-
JAUYECKOH#  CHCTEMBI: 3aMENeHHhX nuppo.o-[3,2-e]-TpHasuHoB.
ITpouece iporekaer B cpefe opranuueckoro pactsopurtens (CHCls,
Tr®) 8 upucyrcroun kuciaor (CF3COOH) [588]:

b NEt,
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X=0,8; R=H,ALK.
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BsaumonelictBue  N-chennavanleHHHMuAAa c 3-3aMel[eHHEIMH
1,2,4-TpuasuHaMu TpoTekaeT nmo MeXauh3umy JlHasca—Anbgepa H
BejaeT K NONYueHHo aByx npoaykrtos: 1 {H)-nuppoano-[3,4-c}-nupu-
ann-1,3(2H)-anony u Guc-adavkty (asameutanuknolb,s,2,0%60%12]-
TeTpanek-13-en). B oramnuHe oT mpucoeanHeHUs, OMHCAHHONO B pa-
Gote [587], N-beHuavanenuuMuL TIPUCOEIHHSAETCH NO NOJOKEHHAM
3 u 6 TpHasuuoBoro koJabiad, ¢ 00pa3oBaHIEM TPUIHKIAHUCKOrO
HHTepMearaTa ¢ ABOHHON CBA3bI0 MeX,y aTOMaMH a30Ta TPH43HU-
HoBoro Koabua. Pacnaa wHTepmeialiaTa ¢ BLLlEJelilieM a30oTa BejeT
K IUrHADONPON3BOJHOMY NHDH/IHHA, KOTOPOEe mpucoejiHuser N-¢es
HuJIMaJedniMug ¢ obpazoBanueM GHC-aJAyKTa WIH AerHapHpyercs
{C ?ﬁpaaonalme.\d | (H)-nuppoao-|3,4-c]-nupugun-1,3(2H) -anona
589}
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x=0,5; R RI=H Me,Ph Ar.

5-Apunuzen-1,2,4-tpuasnn-6 (1H)-onm  BeTynmamor B peaxiiHm,
XapakTepube 444 o, 8 HelpeeJbHBIX KapOOHWJLHLIX COCdMHEHHI
C Da3NUUHBIMY IPOM3BOAHBIMH TUAPA3NHA, TUAPOKCUIAMIIHA, THO-
MOUEeBHHOH H Ap. B pe3ynbrate B3awMoneilciBHS BBIAGJASIOT pas-
JHUYHblE TIDOAYKTHI, NPeACTaBIAOUHEe CI0KHEE KOHelCnpoBaHHuhie
cucrevu [590]. B 3aBmcumocTu 0T mpuMeHsieMoro areliTa VcJOBHSA
peakuud pasauuHel.  Hanpumep, peaknuio ¢ rHAPa3sHHTHIPATOM
NMPOBOAAT KHNAYCHHEM B YKCYCIOA kucnoTe; peaKIHIO ¢ AHA30&.-
KaHAMH B 3TaHOMe; DEakIMIO ¢ THAPOKCHAAMUHOM M/ THOMOUEBH-
HOH — NpH KHNAYeHHH B cnuprosoil weaoun (KOH):

R=Me,Et Fh,

5,6-Hupennn-1,2 4-tpaasznn-3(2H) -rHoH ¢ XJOPYKCYCHOM KHCJO-
TOH, g-rajoreHkeronaMi oGpasyer 3aMeiieHnhe THa3010-[3,2-6]-
1,2,4-tpuasnu-3-tuonn [591], a2 upy kUMAUEHHH ¢ MOLOXJOPATETHII-

150



MOYEBHHAMH B BOAHO-CIHDTOBOH IUE/J10YH TMOJIYy4aloT 3aMelleHHbe
TPHASHHHJIMOUEBHHH [592].

Hag  3-ankuavepkanto-5-R!-6-R?-1,2,4-tpuasunos, HMEoHIHX
KOHIIeBYIO TPOWHVIO cBSI3b, XapakTtepua peakuns J[uabca—Aubiepa
MO TPOUIOH CBA3H aNKUJABLIOTO pallKaaa ¢ TPHA3WHOBLIM KOJIbLOM.
IlpucoeaniicHHE TPOHCXOJHT MO TOJOXKCHHAM 3 ¥ 6 TpHa3HHOBOTO
KOJbila ¢ ofpasoBanieM OHIUKINYeCKOro HuTepMejHara. 3a cuer
OTHIeN/JeHHsl a30Ta HHTepMejHAT MepexoANT B INpOU3BOJ1HOE MHpH-
AWHA. ¥YTJeBojopoiaHasa 1€lI0uKa B afJkKHIH.Je 06pa3yeT KOHIEHCH-
POBAHHHH UMK MeX/1V Cepoil TPHA3HHOBOIO KO.iblla H TPOHHOH
CBA3bI0 aJkWHWJIa ¢ oGpaszoBaHHeMm 2,3-jiHraaporueno-[2,3-6-nupu-
auua. Ecny UCXOAHBIH TPHA3HH OKHCASIOT — M-XJ0pnepOeH30HHOH
KHCJOTOH, TO 00pa3ycrcs CyJb(pOKCHI, KOTOPHIT caMONpOn3BOJabLHO
nHKJH3yerca B 1-0kco-2,3-puruapornedo-[2,3-6]-nupuann.  Arano-
THUHBIC HPOJYKTHI TO.JIVYAKT U TNIPH OKHcJeHH 3-(4-OyrenMepkan-
T0)-5-R'-6-R2-1,2,4-Trpuasuna [575]:
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B peakuuio dnabca—Aargepa scrynaior 0 5(4-0yTHHUAMepKal-
T0)-3-R'-6-R?-1,2,4-rpuasunsl. IlpucoeaHenHe NMPOHCXOAHT TO CBS-
301 N- -C5, ¢ ofpazopanneM NpOMEXYTOUNOro HIITepMennara,
cTaGIJH3HPYIOUIEroCcsl 33 CUeT OTWICIJelds HHTPHJIA H TocJaelyio-
wen koilenicanun npu 210—220° C s 1,3,5-TpuHsonponuabedsoie B
2,3-nurnpornelio-| 2,3-dj-nupunviann [88].

BocecraHonaehne 3ameweniinix  1,2,4-tpuasun-3(2H) -onon (tu-
OHOB) BelyT OO6BbIYHHIMH BOcCTaHaBupaiouumMy arentavu: LiAlH,,
NaBH., Zn/AcOH, na mnxele PeHefl, 3.1eKTpPOXHMHUUECKH, DeaKT!-
BaMu I'puiansapa. O6b9H0  BhleAdA©wT  4,5-3uru1po-1,2.4-Tpuasnu-
3(2H) -ount (THonnt). 3amcutennbie 1,2,4-tpuasun-5(2H)-onm  poc-
CTA1aBJUBAIOTCA /10 AUTUAPOTPHAIVIIOHOR B CJaywae  MpHMeHeHUS
pcakTHROB I'puuksipa, a upu npuMenenHn LiAlHy Beitcasior cMech
JUTHAPO-, TCTPAru1POTPHA3HHOHOB (cM. pa3a. 8).

[Ipu eficrpuu Ha 5-R-1,2,4-tpuasun-6(1H)-1110Hm ragonpapH-
JavH  Bbuedsor  5-R-6-apuamepkaliro-1,2,4-TpHa3uHnl, KOTOpbie
OKHCASIIOTCA HATKHCJAOTAMH, HalpHMep, M-XJ0prnepOeH30MHOR KHC-
Jotol, 10 6-apuacvabdunmi- uaH 6-apuacyabdonui-1,2,4-Tpuasn-
non [573]. 5-R-1,2.4-tpuasun-3(2H)-onbl okHes1510TCS HAAKHCIOTAMH
HJAH cBO6OLHLIM 6povov a0 5-R-1,2,4-rpuasni-3(2H),6(1H)-a1nonon
[63], 6-R-1,2/4-1puasun-3(2H)-oust OKHCAAIOTCA MePOKCHA0M BOIO-
poga b ykcycHofl kncaore a0 6-R-1,2,4-rpuasuu-3(2H),5(4H)-an-
onop [526]. Tlpn Haaduux 3aMCCTHTE]S B NMOAOXKENVH 5 KoJbua
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OKHCJIElIMe Ha/IKHCJIOT4AMH BeaeT K DACKPBITHIO UHKI4 ¢ 06pasvBa-
IHeM 3aMenennoro cevvkapbasupa, a4 ue 3-ruipokcu-1,2,4-tpu-
asnu-l-oxenay [233, 563, 593]. Oxincneline zaMeniensbix 1,2,4-1pH-
a3nu-3(2H)-TtvonoB nporekaceT Huaue 1 3aTPATHB4GCT IHOKCOTPYTY.
Tax, oxkHciende  mepMaLranaToMm KaTua BeleT K BbleJelHi0
5-R'-6-R2%-1,2,4-tprasnn-3-cy.bpoxucaors [H94]. Oxieaeuwne 3-me-
tuaMepkaitorpasunos KMnO, win palkdcloTaMH npUBOIUT K
o6pasopaunio 3-mMeruiacyiabhonnatrpuasuion [59, 546). TIpn okncae-
HIH Mo10M B coaoBov pactsope (2% Na.COs) wanr HNO, coean-
ueHuss LXXXIV nmepexoisic B AHCV/ABMDIIBE, KOTOPBIC perelepupy-
H0TCA IpU AeficTBHH cepuuctoro Harpust Han KoS5;0s B rncxolube
coennnenna {520, 594, 597]). Tlpu npopegeunn okuciedus 25%
HNQOj; npoucxoanTt paspyllele TPHA3HHOBOro Kodblla ¢ oOpasona-
HeM AMKaPOBOUNILIBIX coeannenny [35]]:
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3-Mernicynsouur-5,6-aubenna-1,2,4-tpuasun [39]. Pactsop 4,6 r (30:mvoan)

KMnOy B 130 ma HeO npubapaswor upw ucpesMcwyBadiu K pactBopy 42 1
(15 mmoaw) J-mernamepxanto-5.6-autdenun-1,2,4-rpuasuna, 0,5 r TeTpa-H-Ovraa-
aMmonui 6pomuga, 30 ma AcOH B 100 Ma Genzoaa, PeaklMonHyioo cumech Mepe-
MeIIHBAT NpH KOMHATHOIl Temuepatype 16 u. 3ateM J004BAHIOT  HACKIILCHHBIN
pacTBOp l’H,IDOLVJ'thbr‘ITd HAT)OHSL /10 TCYEAHOBCHUA OKPACKH 11 OOCCUBCUCHHEIR
pacTeop Hefipaausyior TsepanM KoCQj; DensoabHbifi cacil OTCTHOT H CywAT
a1 GesBoaHuM Na:S0y DPactsopurenan orroHmor, QeTaTox HEPCRPHCTALTHIOLb -
BAOT M3 CMCCH ITHA4LETAT/rexcad, DBhxoi poiyvkra ¢ T, na, 139-—140°C co-
crasasiet 3,5 r (75%).

Mertnacyandouniarpynna s 3-vetHacyJbgponni-d-R'-6-R-1,2,4-
TpHA3llIaX OBOJDBIO MOABHMXKIA H JeTKO 3dMenidcrtcs 1pyriMH
byukgHoualsuelMH rpynnamu [29, 595, 596]. Hanpumep, npu jefi-
crony 4-avuuo-1-6ytHia B CHpCly; wau anverniadopMaMijge npo-
HCXOJAHT 3amenielne  MerwIcyAbOnuarpyursl ¢ ofpazvBaiunem
3(3-Byruuuaamuyno)-5-R'-6-R2-1,2,4-rpuasuna.  Mertuacyandonn-
Ipynna Ttakxe Jerko 3aMellaercs TNpH JACHCTBHH HaTpHiiMaJaolo-
BOI'O WJH 1LaTpUi4leTOyKeyCloro adgupa, 410 ABJsieTca OO0UIHM
MeTO/0M BBejleHHS aJKWHIbIOr0 3aMeCTHTels B NOJOXKelne 3 TpH-
a3HHOBOro Koawita.  Jlast 3amMeusl MeTHJACYIb(QOHUIAIPVIIIE MOTYT
HCTIO/1h30BRIBATLCS H Mellee aKTHBIBle dTCHTHL, LANPIMeEp KeTOolIbl,
Tlpu neficrouu auerodenocua B TI'® B npucyTCTBHH THAPHIA HAT-
PHSI TIPOHCXO/HT 3aMEll[eHNe 112 OCTATOK KeTOHZ:
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5.4. INpumeHenHe kapOOHUIBHLIX COETKHEHHR

Hexoropole 1tpouspoinie [.2,4-Tpuaznuollon (THOUOB)  MOTYT
alTy MpliMenende B KayecTne MCCTHIHIOB i (hapMaKaJOrHyecku
aKTHBLBIX cocanuenuil,  3-Aakoxcubenso-1,2,4-Tpuasuiibl  MOKIO
MPUMCHATh B KagecTBe (DYHIIILHIOB H akapHuuaon [398]. 3avemen-
ible 3-MepKanTOTPHASNNLl aKTHBHE B KkauecTtse repOHUNAOB, (yH-
THUHAOR, HWUCEKTHUNA0B, axkapuunion. CoejdueHHss B 103ax
22,4 kr/ra yumuToNKaT WKDHLY W pocuuky. 2-beusus-3-6elsu-
Mepkanro-1,2,5,6-rerparuipo-1,2,4-TpHazuu B KOHIeITPALlHAX
0,5 r/a adhdertusen npotur Staphylococcus aureus, Candida albi-
cans H jp. [399]. 5-Okcramimo-3-okco-2,3-anrnapo-1,2,4-tpia3uusl
AKTHBIB NPOTHB LIHPOKOJANCTHLIX 3J4KOBHX, DIHOMETHHX H MIOTO-
Jetunx copuskon [293] B ortHomennyn 0110- ¥ MHOTOJIETHHX COpIisi-
KOB 3(peKTHBUH W npouiasoiinie [,2,4-rpuasnn-5(4H)-ona [600].
3avelenunble 9-0KCO-2.5-TUTU1pOTDHA3HIE B A03e 12,5—400 r/ra
006.127210T 70- H LOCAEBCX0:A0BOH repBuilHON akTHBHOCThIO [601].
Hekoroprole 3amemennune 1,2,4-1pHasuii-d-ounl 4KTHBIO YUHUTOXA-
0T COplikle pacTelusi B lloceBax coM, kaprtodens, XJI0ndaTduKa,
KYKYPY3bI, IlIeudilsl, ssavelln o puca [602, 603). 3-Oxkcorekcaruipo-
},2,4-tprasyunl 064141207 repBbULHAlLM AelicTBHeM npoTup 3.Ja-
KOBRX H TIHPOKOJUCTHHX COpIAKOB, a Tak¥ke (YHrHuHIibM jgeli-
cromem ua Fusarium oxasporum [604]. 1,2,4-Touasuu-3(2H)-onH,
cojepiKauife 3aMCCTHTEAL B NOJUXEHHH 2 KoJnua (HOH 07110Ba-
JEITIOr0 MeTa/aMa), NMDUMCHSIT B KauecTBe GaKTEPIUHAILIX areH-
ton [72], B Kauectne OHOJOTHUCCKH — AKTHBIBIX BENICCTB LALIAR
npumenelyne npoussoiinie 1,24 tpuasuu-6(1H)-onos [605].  Pas-
Juaiible 3ameielinele  1.2,4-rpuasun-3(2H) -onos (tronon)  [606—
611] u 1,2,4-tpuasun-5(2H)-ouos [612—614] morvt uafith npiiMeHe-
HiiC kak (apMaK4,1orHUecKHd akTHBUBIE Bellectna,  of.1anamoHe
NpOTHBOBOCNAJIHTEABIBIM H NPOTHBOBHPYCIIBIM jelicTBHEM, aHTH-
TpoMOHUECKHM AeHCTBHEM.

6. IHKAPEOHUJIbLHbLIE COENHHEHUYA

6.1. Pu3nyeckue u CNEKTPpajbHLIE CBOACTBA

B orauune ot coeanHennii psaa 6en3ona, rae XUHOUB  34HHU-
MAalT He CTO.b 3UaUNTeJbIIOE MeCTO, cocianHcinsg THna 6-R-1,24-
rpuasni-3(2H), 5 (4H) -mionos (THO1OB) BechMa  xapaKTepubl 1714
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xumuu 1,2 4-rpuasunoe. K uuMm ornocar:  1,2,4-tpuaszuu-3(2H),
5(4H)-auox (6-asayvpauua) (XXI); 1,2,4-tpuasun-3(2H),5(4H)-
autvon (XCIV);  1,2,4-rprasnu-3(2H)-tnou-5(4H)-ou  (XCV);
1,2,4-tpuazuu-3(2H)-0u-5 (4H)-tnon (XCVI) ¥ Hx 6 3ameleliHble
coenulienus, coorsercrsenno: XXV, XLIV, XXIII, (XCVII).
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XXT.XXY¥ ILIV,X0Y  XCV, XXIT XLV, XTVE,

OTHocuTedblio pexe Bcrpeuaworces  5-R-1,2,4-rpuazuu-3(2H),
6 (1H)-nwourn:  (XCVII):; 3-R-1,2,4-rpuaszun-5(4H),6(1H)-anons
(XCIX); 5-R-1,2,4-tpuasuu-3(2H),6 (1H)-putHouwt  (C);  3-R-
1,2,4-tpuasun-3(4H), 6(1H)-aurtnouw (Cl); 1,2,4-tprazuu-3(2H),
5(4H),6(1H)-rpuourt (CII), a Takke NOPOAVKTH 3aMemenys oi-
HO# U3 OKCOTPYNI HA THOIHYIO:
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6-Asaypauus ¥ ero IpoOU3BOAIBIE NIDeACTaBIfAlcT coboi TBep-
Jble KpHCTa JdHueCKHe BelllecTBA, HepACTBOPHUMEBIE B BOAE H KHUCJIO-
TaX, AOPOLIO pacTBOpUMBe B Iesaouax c ofpazoBauvem  CcoJeil.
CrabGuaplbl IIpH XpadeHUH, HMeIoT J0BOJALIO BLICOKHe TemiiepaTty-
pul 1aaBiends. Cepocojepikaliie 6-azaypanuie B OoJbIIHHCTRE
cayuaeB oKpallelibl (OT 3KeJTOr0 A0 KpACHOro HBeTa), KHCJAOPOI-
coagpKaiie — beciBeTHH.

i 6-azaypaudaa ¥ 3-MeTha-6-a3aypauuia no aaumev HMK-
CHEKTPOCKONIMY paccudTalibl AJHHEL cBsizell B MoJgekysax. Haiine-
110, UTO BBelqEHHe B TPHA3HIIOBOE KOJbLO TAKOr0 MaJ0CKI0HHOTO K
COMNSKEHWIO pAJHKANA KAK MeTW.1, BhI3HBAeT H3MeHeuue AJIUI
cBsi3eli B KoJsble. AHAJNOrUUHHe pe3yJnTathl OBLIM Hodyuelibl no
JAAHUBIM pelTTeHOCTPYKTypHoOro anaausa [615—617]:
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Ha oclosaidu yacroT BaJdelTHBlx Ko.ebalHijj HK-cunektpos
pAacCMATPHBAEMEIX COAHIieHUH OBLJAH pacCUMTaln  3lauellud
-2/€KTpOHHON MJIOTHOCTY HAa atoMax a3uTa TPUA3HHOBOTO K0.JbiIA
(raba. 18). Kak Bualo w3 aaunoft tabd., j-3/ekTpoliHas  MAOT-

Tabauua 18

m-JIeKTPOHHAA MIOTHOCTE HA ATOMaxX a30Ta TPHA3MHOBOrO Koaella [618]

Cocanuenne Ng Ns

1,2,4-Tprazun-3 (2H),5 (4H) -anou 1,676 1,757
6-Meri-1,2,4-rpuasue-3 (2H),5(4H)- .

JHOH 1,685 1,757
1,2,4-Tpuasun-3 (2H),5 (4H) -untHOH 1.675 1,750
1,2,4-Tpuasuu-3({2H} -rrnon-5 (4H) -on 1,655 1,749
1,2,4-rprasuau-3(2HY}-on-5 (4H) -THoH ! 1.594 1,760

HOCThH CVYIIeCTBEHIIO BhINlle Ha UYETBEPTOM aTUOMC Z30Ta KOO b1,

Beejenue 3amectureas B uo.oxende 6 TprnasvHoBoro  K0/hLa
He311auUTCJbHO YBeJUUUBAeT -31CKTPONHYIO MJAOTHOCTH 11a BTOPOM
artoMe a3oTta KoAbila.

6-Azaypail ¥ ero npoHsBoalee  06.1471a10T  KHCJIOTHBIMH
cpoficreamMu [619—623]. pK, 6-azaypaunia Medwiie pK, HUTPO-
deHona u pasBHo pK, ceposonopoita. Cepocoepixantie 6-azaypa-
nuabl o6aananT 60gce KUCJIOTHHIMU CBOHCTBAMUE, TpHueM pK, 3a-
BUCHT OT TOJ0KeliHg THOHHON TPYIIH B TPUA3HHOBOM KoJbie f
KOJHUeCTBA THORNIBIX Tpynir. Beeaedue agkuiblioro zaMectureds B
mosoxelite 6 KoJbja HeCKOJLKO YMCHBILAET KHCJIOTIIRe CBOHCTBA
(ta6.a. 19).

6-Azaypauua npesacranasier co6oi  2-0CHOBHyQ KICJI0OTY, COOT-
BETCTBEIINO uUeMy Olipefeteull KOHUCTAITH  AUCCONUANNI 110 ABYM
cryneuam: pK, ,=7,00, pKq,=129; ana 5-merui-6-azaypaju.a:
pKa ,=7,48, pKa,=13,4 [624].



TlyTem cpaBHEHHS KOUCTAHT HOUM3aUHH 6-asaypauwnsa onpeje-
Jetio, uto 6oJblIed KHCJAOTHOCTBLIO 00Janaer BOAOPOL IPH ueTBep-
TOM aroMme 430Ta KoJbua., KonceraunTa HouH3auuM Ha TMEpBOH CTy-
Mely oIpeie/seTcs AHCCOUMAUHEH BOJAOPOAA TPH YeTBEPTOM aTo-

Tabauya 19
pKa nponzsoanbix 6-asaypanuja B pasdH4YHbIX cpepax [619)]
Coeangcnie Boaa MeTano
1,2,4-Tpuazun-3 (211),5 (4H) -pnon 7,002-0,06 11,2940,04
6-Metna-1,2,4-rpaasun-3 (21),5(4H) -
AroH 7,424:0,04 11,624-0,08
1,2 4-Tpaasue-3 (2H),5 (4H) - nurHon i 5,6640,04 —
1,2,4-Tpuasug-3 (2t} -rrou-5 (1H) -on 5,984-0,04 10,52=-0,04
6-Merua-1,2,4-rpuasuu-3 (2H)-tHoH-
5 (411) -ow 6,39-~0,05 10,42+0,05
1,2,4-Tpuaszun-3 (2H)-ou-5 (4H) -rron 6,3310,04 —

Me a30Ta, KOIICTAllTa WOHN32lHH 11a BTOPOH  CTyleld — AHCCOIH-
agHeii CBA3M MNpPI BTOPOM aTOMe a30Ta XoJbiia. C yderov TayTo-
MepHH 6-a3aypauH.a H ero IPOH3BOJUBIX, MO-BHHMOMY, OIpeje-
JSITHCh KOHCTAUTHL AHCCOMMAIHH TAyTOMEPHHIX  3,5-AHTHIPOKCO-
1,2,4-tpHasuHon:
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KHcioTHbHe CBOifcTBa IPOAYKTOB AJKHJIHpoBanHa  6-asaypa-
HHJa H ero THOAHAJOIOB IO aTOMaM 430Ta KOAbua CYUIeCTBello:
3aBHCAT OT HOJOKEUHA 3aMecTHTens B koabue (Tada. 20).
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Tabauya 20

3naueHus pK. wekortopoix 1,2,4-Tprasunos

Coexnuciue pk’a CcErIKa
3-Mernarro-1,2,4-1puasnn-5(2H) -ou 5,94 [623]
5-Mertuntao-1,2,4-tprasud-3 (2H) -on 9,18 {623]
2-Merua-1,2,4-rpuazng-3,5 (411) -xuon 6,99 [621]
4-Merna-1,2 4-7pra3nu-3(2H),5-au01 9,52 [621]
2-Merua-1,2 4-rprasnd-3,5- (4H) -au-

THOY 5,76 [622]
4-Merua-1 2 4-rpaasun-3(211),5-puruou 7.37 [622]
2-Merua-1,2 4-rpuaznu-3-tHoH-5(4H) -

OH 6.24 [622]
4-Merua-1,2,4-rpaasng-3 (211) -tHoH-

5-o1 8,12 [622]
2-Merda-1,2,4-rpnasnn-3-o8-5 (4H) -

THOH 6,25 [622]
4-Merna-1,2,4-tpuasun-3 (211)-09-5-

THOH 857 [622]

lllipokoe HayuenHe CHEKTPAMbUBLIX XApaKTepPUCTHK 6-a3aypailH-
Jdd 1t ero TioallaJoroB, a Takxe IPOH3BOAIBIX  [10Ka33aJ0, UTO
coeMlielius MOTYT HaXOAHTbCS B LIeCTH TayToMeplblx  ¢hopMax,
MpHYeM B leATpalbHON H KHCJI0H cpemax lnpeo6Gaanaer ¢opma a
{keTolinas), a B weJouHOj cpene hopma e:
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MK-crmexTpsl nIpPOH3BOJAHBIX 6-asaypauusa coiep¥aT Xapakre-
PHCTUYECKHE MOJIOCH liorJomenHs KapOouHJAbUEIX IPynn B 06.acTH
1670—1740 cm~!, TtHouublx  rpynn-—1120—1210 cm~!,  cBsi3H
NH — 3350—3430 cm—! [81, 311, 312, 618, 625—628]. Tunuuusi
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Pue. 9. MK-cnekrp (KBr) 6-rper-6yrua-1,2,4-rpuasun-3(2H), 5 (4H)-avona [304}

CHeKTp MPOU3BOIHOro 6-aszaypaunia npHeeleH Ha puc. 9. OrHece-
Hue noJoc 6-tper-6yrna-1,2 4-rpuasun-3(2H),5(4H)-anona (cm.
puc. 9) caenyiomee (KBr): 3120 w3220 cm~! (vnm),
1591 eM~! (dxu), 1738 1 1677 cM~! (ve—o) [304].

BaJsentuse kodebauusi kap6ouHibhelx rpynn B MK-cnekrpax
6-azaypanuios Haxodsitcss B o6aactH 1670—1740 cm~!,  npHueM
Ve—o B IIOJOMKCHHH 5 KoJablla CABHHYTO B OGJHKHIOW ofnacTb, MO
CPABHEHHIO C Ve=0 B IOJMKEeHWW 3 KOJIblla. Vcmp  3dBHCHT  OT
pPACTBODHTENS, LATPHMeD, B LHOKCaHe Voo AJst 6-metHn-XXI—
1729, 1714 cm !, 6-tper-6yTn.a-XXI— 1732, 1708 cwm—!, 6-merna-
mepkanrto-XXI— 1730, 1717 em~'; B IMCO coorBetcrBenno: 1721
n 1697 em-!, 1712 w 1696 cm !, 1712 u 1697 cv~*f [81]. Dopwma
MoJoCH TNOrJolleHHsT KapOolWJAbHBX TPYMI 33aBHCHT OT laJHUHSA
3aMecCTHTe el TPH aTOMax a3oTa KoJsbla. JTo obycsionjeHo B3a-
HMHBIM BJAHSUMeM KapOGOHHABLHLIX rpynn (3¢pdekT  coueTaHHs),
CXOAMBIM C Me30MepHHRIMH 3(¢ekTamMH B  OOBYHBIX  aMHUAaAX:

0 0~
H H
B\ “h
b e
UJ\N/N _o JQR}/N
| [
H H

IHa npaktHke 3¢ddexT coueraduss HCIOABL3YETCS I1Js1 ONpelesenHs
cTpoenns N-anku/azamemennnx 6-azaypaunaons. Ha puc. 10 noka-
3aHBl Y4acCTKd CICKTpa, COOTBETCTBYIOLLEro TOTJOLEeHHI0 Kap6o-
HHJBLHBIX TPyNN. 3aMecTHTeIh B MOJOXKEHWU 4 KOsbla 00yCAO0B./IH-
BaeT TakHe OCOOEHHOCTH CNEKTpa, KaK HaJHIHe ABYX XOpouwo pas-
peuleHHBIX 1OJ0C B COUETAHHW €O CiaBUTOM 6oJiee QJIWHHOBOJIIOBOH
mostocbl H3 HuX 1700 cv~! (xapaktepuolf 4as 6-asaypauu.aa) o
1672—1687 cm . 3avecruresib B NOJONKERHM 2 KOJbua yXxydlaeT
paspellleliHe 1TO.10C, 110 He BBI3HBAaeT CYLLECTBEHHOTD CABHIA MOJOC
noraowenys. Ilpy COBMECTHOM BJ/IHAHHH 3aMecTHTEJeH NpH BTO-
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Puc. 10. ¥uactkn HK-clekrpos B obaacts KapGoFHabHHX KodeOannli 1POH3BOA-
Hbix 6-azaypanmuaa:
I --%-asaypaun1, 2 — l-3Tun-G-asaypauws, 3 — A-sTHA-6-azaypaunst, 4 — 1,3-Ak3THEA-6-a3a-
ypaunn [626]
poM W ueTBepTOM aroMax asora koJbna MK-cnextp npubnuxaercs
k MK-cnexTpy 4-3aMelileHHOTO TpHa3HHa {626].

HoBonbHo OJIH3AKO K mo0J0caM NOrJoHIEHH A KapOOHHIBHBIX
rpyNn NpHMBEIKaeT moJoca norJomierds cpfizn C=N, = umMmeronias
00/1bUlyl0 HHTECHBHOCTL W pAacmofokeHnas B oGaactH  1620—
1670 cm~I,

B o6nactu 3340—3430 cm-! pacnosoxenn paJseHTiBEe Kole6a-
uus cBsizy NH, HMmeroliHe IIHPOKWe WHTEHCHBIIbIE NOJOCH B TBep-
JOM HAW KOHIE€HTPHDPOBAHHOM COCTOSIHHW H MaJo NPUTroAHble 4.1
YCTAHOBJ/ICUHSI CTPOeHHsi TPHa3HHOB. B cnexkrpax pasbaB/cHHBIX
pacTBopoB HMelTcst y3kue mnoJdochl B o6Gaacta 3340—3430 cm -,
KOTOphie€ MOryT GBHITH HCTOJIL3OBAHB A8 HASHUTHOHKALHH COeNHHe-
nui, Cpsasb NipH xapakrepHayercsi OoJiee  BBICOKOH — 4acTtoTod
noraomienia (3400—3430 cv-!), a mosoca mnordouweHHst  CBA3H
NwH sexur n o6sacra 3340—3380 cv—! [625].

[TosocH Tmor/olleRHs, cOOTBEeTCTBYIOMIHe cpsazaM C—IH, Masno-
XapaKTepHbl H MOTrYT OHTL HCNOIb30BAaHH LA HAEHTH(OWKAUHH
TPHA3WHOB NPH OTCYTCTBHH BOjOPOj2 H& aTOMaxX a30Ta KoJbla H
pacrionoxenn B obsacth 3080 cv~!. BajenTtHnle ko.e6aiHs TPy
N—Me pacmonoxenn B obsnactu 2800—2995 cm-! u mnpeacras-
Jsi0T Coboit rpymmy moJoc. 3HAaUEHWS HEKOTOPBIX T0/10C MOorJolLe-
HHSI /L1 TMPOH3BOAIKX 6-a3aypauHion TpHBejeHnl B rtab.a. 21,

IloBo/Ibilo UMIHPOKO OMHCAHKL 3JEKTPOUHBEIE CHEKTPH TPOH3BOM-
Hblx G-asaypanHaa [6, 533, 311, 312, 620—622, 629, 630]. dnex-
TPOHHBIE cnexTp 6-azaypaunna UMeeT YeTKHA MAKCUMyM  TNIpH
261 num B auoxcade, stanoge [621], tpumeruntochare [629] u
239 uv B Boze npu pH 3 [621, 622], xapakrtepuntii 119 kapGoiIHJIb-
HOH TPYNNbl, CONPSIKEHNOH C IBOHNON  CBA3bI0.  DACKTPOHHLIe
CMEKTPH TPOH3BOIHKX  6-a3aypalujia NnpupegeHs Ha puc. 1l a,
riae BHAHO, uto B KHejao# cpete (pH 2) nabuawiacics MaxkcuMyvul
MOrJIOLLEIIHS, xapaKrepHaylouiue rayromep:ayio ¢opmy a. 3amcena
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Tabauya 21

CrnexTpanpHble XapaKTEpHCTHKH MPOH3BOAHLIX B-asaypaiunaa

Coc 1iienHe HK-cnekrp (KBr), cu~! Ceninika

1,2,4-Tpuasun-3{2H) .5 (1H) -nrou ?378,3)423 {vnn), 1731,1703 [618, 625]
Ve=o

1,2,4-Tprasun-3(2H) -t110x- 3370,3407 (van), 1723 (vc=o0), [618, 625]
5(411)-0H E191 (ve—s)
1,2,4-Tpuaaun-3(2H)-ou-3 (4H)- |3372,3423 (vnu), 1739 (vc=0), [618, 625]
THOIL 1170 (ve—s)
1,2,4-Tpuasuu-3(2H), 5(4H)- 3354,3403 (vxi). 1128 (ve=s) [618, 625]
AHTHOH
6-Metiua-1,2,4-rpuasnu-3 (2H), 17291714 (ve—o, 1613 (ve=n), f81]
5(41T)- ption 1372 (vme)
6-MeTnaMepKanto-1,2,4-rpiasan- | 1730,1717 (ve=o), 1570,1677 [81]
3(2H), 5{4H)-anon {(ve=n), 1428 (vme), 660 (ve-s)
3,5-Inmernamepranto-1,2,4- 3062 (vc.wu), 2844,2934,3006 [625]
Tplasnm {Vs -ne)
2,4-Namerua-1 2 4-1puasnu- 3084 (v_c.1), 2815,2954,2991 [625]
3(2H), 5(4H)-aion (ve_ne), 1722,1680,1667 (ve=0)
2,4- Hitmerun-1 2 4-TpHasui- 3077 (v=c-1), 2806,2946,2990 [625]
3 (2H}, 5(4H)-nutuou (V-mo). 1095 (ve=s)
2,4- dumeriin-1,2 4-rpuzsini-3- 2805.2950,2992 (vy_u.). 3078 [625]
THOH-5-01 (v—c.u)
2,4-IInmern.i-1,2 4-Tpuasuu-3-on- | 2807.2949,2983 ( x—m), 3081 [625]

5-THOH

(V—e-11)

OKCOTPYNMbl HAa THOKCO B MOJAOMXKEHHH 3 KO.Jbla BhI3HBAeT Oaro-
XPOMHBIl CJBHT OCHOBIIOTO MAaKCHMyMa f0 265 HM H TOsIBjICHHE
HOBOCO Maxcuwyma npu 210 M, a TakKe CKPHITOro MakcUMyMma
npu 300 um. BBencune atoMa cephl B TNOJIOXKEeHHE 5 KOJIbIA BHI3HI-
BaeT 3HauHTe/bHble H3MelleilHs B 3JeKTPOHIbIX CHeKTpax: MpHCYT-

i I
200 Joo 400
a

|
200 300
§

1
500 Hm

400 Hm

Pue. 11. Y@-cnekrpu nponssogusix 6-asaypaunna (95% [CAOH):

a— 1 — b-aszaypauua:

2— 2.THO-6-a%aypanun;

8 -~ 4-THO-5-azaypauu;

4 -- 2.4-auTHO-G-a3a-

Vpagha, 6 — 1 - 2-MeTinMepranto-6-asaypadgnn; 2 — 2-tno-G-asaypauna {622]
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CTBYIOT 5C ITHTENCIBHbIe MOJOCH NOTJoMmends npu 244 u 324 Hm
M IUHPOKHH JIH3KOWHTENCHBHBIA MaxcuMyM IipH 450 nv. Daekrtpoll-
nbtd  cnektp 1,2,4-rpuasun-3(2H),5(4H)-gutHona umeer Tpu
OCHOBIBIX MaxKCHMyMa: OBa HHTEHCHBILIX MakKcHmyva npu 278 u
320 ny o WHPOKHH HH3KOHUTEHCHBIBLIH MaKcumMyM npH 460 nm.
Buano, uro naanuue Maxcuvyma rnoraouleHus nipd 460 HM xapak-
TePH3YeT HaJHuHe THONHOH IPYyNnel B noJoxeind 5 koapua. HIn-
pOKIHA MakcumyM npH 480-—460 M OTHOCAT K A—n™-371eKTPOHHO-
My mepexoly. Bolcokas wnTencnBHocTh (lg e—=3,61—4,50), a Tak-
JKe HeKOTOpoe CHIXKellHe MHTCHCHBIOCTH ¢ YMeCHbINelHeM MoJap-
nocTH pacreopuressd (B paly  3TaHOJI-—1HOKCai—-[HKJIOrexKcal)
MO3BO.IAIOT OTICCTH BCe OCTa]1bible MaKCUMYMKH  TOTAOLIEHHS B
CeRTpax K — T7-3JICKTPOIHBIM ITCpexo/iaM.

Ha pue, 11,6 nokasanipl 3/JeKTPOHHBIE CHEKTPH  3-MeTHJIMEp-
xanro-1,2 4-tpuasnu-5(2H) -oiia H 1,2,4-rpuasun-3 (2H})-tron-
5(4H) -oira, KoTophle CVILeCTBCIHO pasaHgawoTcs. B ciiekTpe Me-
THAKDPOBAMHIIOTO TpPHA3NHa B KHCIOR cpefe 1al.i0laldT ABa Mak-
CIIMY ‘& IOrJoiicis: Bbipaxkeniplil npu 237 nm (lge=43)
ckppithiil ipn 280 nm (Ig e=3,3). [lo cparicHnio ¢ HCXOAHKM
coelHeHNeN 1120.110/1aeTC THIICOXDOMILIA H TUMOXPOMIIbIA CIBHI
ckpbrtoro MakcumyMa npir 300 1w, a Hauwbootee KOPOTKOBOHOBLI
smakcuyyM npi 210 1M rperepncBacT rUNCPXPOMHBIE H §aTOXPOM-
npiit capvr. Murercusaeit makciniyv XCV npu 265 nm sooOme He-
vesacr. Hzycunenns, npoucxodsumue B Y®@-clickTpe NMpOAVKTa MeTH-
auposantis Tpnaszniia XCV, CBILICTCTILCTBYIOT O TOM, YTO [pynna
C=S Rrx0:iT B cocTar octoBHoro xpovodopa rtpHasznna XCV.

B otiyuye oT MPOAVKIOB MCTHAHPGBAHUG IO cepe, DBelCHHe
ATKITBHBIY 3aveCcTHTeNell B NOJOXKeHHC 2 i 4 TpnasHiloporo KoJb-
14 UPAKTHYCCKH HE BAHSICT ila MaKCHMYMILI MOIJOMIeHHS B 3/ek
TDOIHWX CITCKTPAX TPWA3HHOB, 4TO HBJASCTCS HEOCHOPHMBIM 10Ka-
3aTCIbCTBOM CYHICCTBOBAHHs TPOM3BOAHBIX  6-azaypauiuja B Tay-
TOMepUHoIl Qopve .

Yeeanueinne pH cpenw caBiraer TavroMepHOe paBlioBecHe cCe-
pocodepAcanuilx 6-azavpaunIos B CTOPOHY TAyTOMepilbiX (OPM
6—e. DjiekTPoHILIC CHEKTPhE HOKA3LIBAIOT, UTO B WU{QJI0YHOH cpefe
3TH COCILINICHES HaXOIsITesi B (popve MoUo- 1MW SHC-AUHOHOB
(trab.1. 22),

B cnexkrpax ITMP Hadmogamor curiadsl 1IPOTOHOB 3aMecTHTe-
Jdeli B TPHA3ZHIOBOM KOJblle. XHMHUeCKIie CjBHCH IIPOTOHOB HMEWT
oburmirble 3rauciua, Hanbodee wHpoko usyuespl cpextpst  [IMP
puBOIYKACOIMILIX MPOH3BOANLIX 6-a3avpanunaa. Hayuens cnektps
AMP—C' npoayxkros MeTHinpoBanus ITIPOH3BOANLIX 6G-asayparnu-
na [634].

Msyuena rtak:ke Inepeiaua AAAbHEr0 CHINI-CTHHOBOTO B3aMMO-
AefiCTBHs MCxKAy NnpoToHaMIl B 1,3-4IBIHH.I-6-a3aypaniie 11 moka-
3aH0, YTo OCHOBHOH BKJaj BO B3aHMOACHCTBIE TPOTOHOB OCYIIe-
TAdeTCA gepe3 aBe obObrunble ropadentinic ¢BsidH Hpe—C—C—
—Ng) Il THNEpBATENTIYVIO CBA3b Neg) . . . Higy [635].
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Tabauya 22

Makcumymbl nornoueHks B ¥¢ -cliekTpax cepocofepxamux 6-asaypauunon
B DasamuHLix cpefax [622]

Coenncnne pll Popma* A ax: BM
1,2,4-Tpnasni-3 (2H) 5 (4H) - .9 I 273, 320, 460
TUTHOX 0 11 280, 340

13,0 [ 268, 317, 460

3raHoa I 284, 336, 470

1,2,4-Tprasznug-3 (2H) -tno4- 1.9 | 220, 264, 301
5(4H)-on 9,0 11 224 255, 310
13.0 I 222, 255, 312

STanoa I 224, 265, 208

1,2,4-Tprasun-3 (2H) -on- 19 I 244, 324, 450
5 (1H) -tuon 9.0 It 246, 335, 120
13,0 I 244, 232, 470

‘ Sratoa [ 244, 330, 450

* Tlpumcuanuc:

[ — mefitpasibnas ¢opma, 11— Monoannow,

JI1 — mnanuon

B rala. 23 npHeBeleHbl XMMHYeCKHe CABHCH NMPOTOHNB B CHeKT-
pax ITMP upoaykroe MernaupoBanus mnpoHssonnbix 1,2,4-TpHasu-
113, a TaAKHKe IPYrHX TPOH3BOILIBIX.

Tabauya 23

XHMuueCKHe CABHIH npoTodoR B cnekTpax [MP szamemenHmx
6-azaypauunos [311]

Coeuuenite

PacpopuTean

HMP, 6, . 1

3-Metuamepranto-6- parua-1,2 4-
Tpuazun-5(4H) -on
2-Metna-6-denn.1-1,2 4-tpuasnn-3-
THoH-5 (1H) -on
2-Merni-3-meTnamepkanTo-6-penu-
1,2,4-rpuasuu-5{(4H) -on

2,4-Numerna-6-gpenna-1,2,4-tpua-
3HH-3-THOH-D-0H

3-MeTHAMepKanTo-5-MCTOKCH- B-
tbenus-1,2,4-tprasun

AMCO-Ds
ITMCO-Ds
AMCO-Dg
CDCl;
IMCO-Dy
CDCls

IIMCO-Ds
CDCl,

2,56 (c, MeS)
3,99 (c, Me—N)

3.82 (5, Me”'_N(2]) 2,56 (C,
MeS)

3.90 (C, MQ—N@)) 2,60 (C,
MeS)

395 (C, ,V‘e-—'N(z)) 3,60 (C,
N‘E*-—N(“)
4,01 (C, .\Ae_—N(z}) 3,76 (C,
Me-—N))

2,66 (¢, MeS) 4,06 (¢, MeQ)
270 (c, MeS) 4,10 (¢, MeQ)

H3syuenne Macc-criektpa 6-azaypaluiaa MO3BOJMHIO 1IPelJOXKHTL

caeAyIOmylo cxemy ¢pparmedranun [639]:
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Has 6-asaypanuia u ero NMPOH3BOAHLIX MPOBENEHL MOJASIpOTpa-
buyeckre Mccaenosanusa [631—633]. Ha ux ocHOBe npensozKeHH
METOAHMKH KOJHUECTBEHHOTrO onpelenedHus tpuasHHos. lloTennnan
noJyBodHbl 6-a3aypandaa —1,33 B. B paGorax [636—638] xopowo
H3yueHa xpovartorpadHs NpPoH3BOAHLIX 6-a3aypauuyaop, ocobGeHHC
coaepXamux pHOOHYK.IE03HAHLIH OCTATOK.

6.2. Cnoco6wl nosyueHus

6.2.1. Cunres sameujennvlx 1,2,4-rpuaszun-3(2H),
5(H )-ouonoe(ruonos)

CymecTByIOT pasiHUHbBIE MeTOAbl IOJYUYENHSI  NpOH3BOAIHX
6-asaypanuna. Hame Bcero HX moay4aloT KOH/eHCANHeH ceMHKap-
6azupa MM THOCeMHKADOA3HAA C o-KETOKHCJIOTAMH M HX MpPOH3-
pogHLIMH. CHHTe3 1IDOBOAST B JBe Craiuli:  Brauaje NoJayYaloT
ceMHKApOA30H (THOCeMHKAPOA30H) COOTBETCTBYIOMEH @-KETOKHCIO-
TH, 4 3aTeM NPOBOAAT NHKIH3anuio. IloryueHne ceMHKapO6a3oHa
Q-KEeTOKHCAOTH NpoTeKkaer oOuuHo Hpd 20—60° C B BOAIILIX cpegax
B TeuellHe HENPOAOJKHTEIRHOrO BPEMEHH (OT HECKOJbKHX MHHYT
10 2—3 y). ITponyxr peakiliy BeillagaeT B 0CAA0K H ero, Kax tpa-
BHJIO, He TNABEPraloT OUMCTKe ST NOCIeAyIomern CHHTe3a TPHa3H-
na. LInkausannio ceMukap6a3ona o-KeTOKHCJAOTH NPOBOASAT B pas3-
JAHUYIIbIX YCJOBHSMIX, B 3ABHCHMOCTH OT TPHPOIL  @-KeTOKHCJOTHL.
Tak, B KauecTBe cpefbl YCINEIIHO UPHMEHSIOT 3THJAOBHI HAH M30-
MpONHIOBLIA CMUPT, HHOraa ¢ go0aBko# auMeTHacyabbpara [640—
643]). Uame scero ansa 3aMBIKAHHS IIHKAA HPHMEHSIOT LIENOYHYK:
cpeiy: BOAHYIO LIETOYb, CIHPTOBYIO WIeAOUL, STHJIAT HATPHA B 3Ta-
role [644—651]. 3aMBlKaHHe NIMKJIA TPOMCXONHT TakXe IPH Ael-
CTBHH XJOPHCTOr0 THOHHJAA B nmupHAuHe [652]. Lluknuszanuio ceMu-
kap6asoina a-KCTOKHC/ANTLl BeIyT NMPH HOBHIUEHHBLIX TevllepaTypax,
JHOTAA [IPH KHUSIUEITHU B TeueHHe HeCKOJAbKHX yacos. [lodyueHHBIA
TPHA3HH BLIAEJASIOT H3 PEAKIIHOHHOH CMEeCH TOAKHC/AeHHeM MHHe-
PATLHBIMH KHCJAOTaMH:
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6-Me’rH.u-1,2,4-'rpua3HH-3(2HC}) 5(4H)-puon [620],

a). Cemurapbason nuposunoepadnod xucrorer. 223 r (0,02 mosn) cemurapGasu-
ila COJSTHOKHC.0ro pacTBopAwT B 10 M BOALL I 1IPH IepPeMeIHBaHHA 106a3fT
0.02 wmoanp cBeKCICpCrUAHNOR NHPOBHHOTPALNOH KHCJIOTEL HeOOJLIUIHME MOpILHSI-
MH, Bunataet ocaiox. Yepes HECKOJARKO MHHYT o0CAaACK OTHAIBTPOBHIAKT H
HCNOAL3YIOT 6¢3 QUHCTXE.

6y 5-Merua-1.24-rpua3un-3(2H),5(4H )-0ucn. 0,01 moae cemuxapfazona nHpo-
BHHOIPA1UOM KHCJOTHE pacT3opAoT B 40 Ma sTILICHIVIIKOJS d TPH SHEPrHYHOM
nepeMerneatin Oolerpo jgobasasiwr K pacteopy 0,69 r (0,03 moub) HaTpus B
20 i sraroda. lle CPeMCIIHBANHE 3CIYT 3 Teuedie 15 u, HM36niToKk paciBOPHTENs
sakyyripyrT npn 120°C. Ocazok pacTBopsaOT B ropsucH BoJe, NOAKHCASKT
xori, 11IC1 ao pH 2. Oxaakaawt, ¢uastpyrr. QuueTiy TPOH3BOAAT mepekpuc-
Tajgsn3amied n3 Bodsl Bbixoa npoaykra ¢ T, O 210—212° C coctaBager 51%.

bBosce ymoGubiv cnocoGom mo.avueHns mMpou3BOaHbIX 1,2.4-TpH-
asun-3(2H),5 (4H)-1nona aeagerca ruapoaus 6-R-1,2.4- Tpnamm-
3(2H) -tnon-5(4H)-ona. Euge serve nporekaer 3ameHa Ccephi Ia
KHCI0pO,1 TIpH  THAPOAH3E 3-METHAMEPKANTOTPHA3Hua.  3aMeHa
TPYINNLI MPOHCXOANT NPH KUMSYEHHHM B BOIHOH 1[eTOUIl:

0 0 0

H\ )k/R }VR H &R
N - N CH™ N I
A AN
S N Me
}
XXTT

N
H H pen'y
pioaHS L

R=H,AEK,Ph, AT,

3aMeHa THOrpynnel HA KapOOHHJLHYIO MPOMCXOIMT TaKxe IIPH
NefCTBUH PA3JAUUIBIX OKHCJuTeNeH: rulloOpoMHIA HATPUS, MePMAH-
ralaTa Kajua B HIQTIOYHO{ cpefe, MEPOKCHAa BOAOPNIA, HOJA B
mesoynofl cpene [6]. 3amemenue cepu Ha KHCa0po (T. e. MepKal-
TOTPYNNBE HA THAPOKCHIBLHYIO) Mpelcrapiasger ¢oboil oObiyHOe Hy-
KJeoduiabHoe 3aMelleHHe, IHADOKCHILHDBIA allHOH — JOBOJBLHO C/a-
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Oblii HYK1eO(DHABHE ATEHT, a Cy.b(OrHAPHIbHKE aHUOH ABIALTCH
nJa0Xol yxoasamel Tpynnofi (8 oraudue or MeS™), noaToMy ruipo-
A3 THOHHOH TPYNME MPOHCXOauT Tpyalo. [IpuMeneHue OKHCIHTE-
aeil cnocoGeTBYeT CBA3LIBAHMIO yXoaswero wona HS— u oGaeryaeT
rHapoan3. B ciyuae mepoxcHga BOIOPOAA THAPOJH3 YCKOPSETCH
KaK 3a cueT BLICOKOH HyKaeopuasmocty HO;~-HONOB, TAK U 34 cueT
OKMCAUTCABHOIO 1eficTBHA Nepokcula Bogopoaa. [lo-engumomy, B
3aBUCHMOCTH OT KOHKPeriulx  VyCJIOBHH MpOBEILeHHs THAPOTH3A,
HIMeeT MecTO KMHETHUCCKHH W.H TeDMOIMHAMHUECKHH  KOHTDOIb
00pa30BaHHusA NMPOAYKTA.

6-Uuxsorekeun-1,2 4-rpuasun-3(211),5(4H)-nnon [653]. 122 mr (2,0 Mmo.L)
B-unK.I0reXcu- 1,2 4-prazun-3{2H) -tuon-5(4H)-o1a cycnenndpyoT B 8 Ma  BOAH
i TpH mepevenmBanunn godasagor 2 U, NaOMH po pactropeuns ocarkra. K moay-
YCIIOMY PACTBOPY OPH LepeMcluyBanyu nopuuaMu o6apasawT 632 mMr (4.0 Muwoas)
KMnQy B 18 Ma ropducii Bolsl. (JTMIABTPOBHIBAKT JHOKCHI MAapradya, NPoMH-
nztoT ropsyell sopol. Punasrpar moakaciasiot kodu, HCl mo pH 5. Oxnaxaator,
BLNIABNIHE XDHCTAMIbL OTQHABTPOBHIBAKT. QuHCTKY NPOU3BOLAT HEPeKPHCTAMIH-
SAllIell H3 CMCCH 9THACBMH CAMPT—BOZA. Buixoa npoaykrta ¢ 1. ma. 262—263° G
cocrasasteT 89,7%.

6-R-1,2,4-rpuasun-3 (2H)-tuon-5(4H)-oubl u wx MeTuaMepkam-
TONPOU3BOAIEE NOJYYAIOT AHAJOTHUHO TPOU3BOAHLIM b-a3aypaiiu-
nma. Tuocemnkap0asoH @-KETOKHCAOTRH MNOIBEepPraloT HUKJIM3AUNH B
goxnoi meaouyun (NaOH, KOH, K.CO;z) npu narpeBanmuy K1 K-
nsventy. B otandue o1 canresa npon3eoauwx 1,2,4-tpuasun-3(2H),
5(4H)-aMoHa TPHASHHTHOIB MOMXKHO HOJYUATE B OHY cTa1mio! Ged
BHIAEJEHHST TUOCeMUKAPOA30HA o-KeTOKHCIO0Th. BHXoa mnpoivikra
IPH 3TOM We yMciplilaeTcs. Peakinu B 3TOM cAayude BelyT B KHC-
J0W ‘cpene, 3TUAOBOM CMUPTE, AWMETHA(OPMAaMHIle NPH HArPeBaHHIL
Hin kunsriesdu [104, 170, 648, 654—660]:
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6-(0-MeroxcuGeasnn)-1,2,4-rpuasun-3(211)-trou-5(4H)-on [653]. 20 r
(7,2 MMoaB) 2-pedna-1-(o-MeToxcubensuamacn)-okeasoa-5-ona, 5 r KOH 3 160 mn
BOLH KHIATST ¢ 0OGPATHRIM XosoduabankoM 6 4. [loGasagwor 0,652 r (7,2 MMoab)
TroceMukapGasuga 4 kAnaraT | 4 ¢ o6paTHLIM  XodoinapamkoM. LoGaBasior
AKTUBHPOBANHHEE yroab, QHABTPYIOT OuabTpaT MOIKACIAT yKeycHoll KucaoTolt
A0 pH 3—4. Bumasimi ocanok o1uibTpOBHBAIT, MPOMLBAIOT BOLOH. Ouucrry
IPOH3BOANT NCPeKpYCTAaLIH3auMeli #3 Boxgwl, Boixon mposyxra ¢ T. na. 197—
158° C cocrasaacr 1,5 v (84,1%)-
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6-(o~Hutpodennn)-1,2,4-rpua3un-3(2 H)-ton-5(4H)-on [627].

a) Tuocemukupbaion  o-nHurpoderurnuposunoepadnol  xucaoret. 4,20 r
(20,1 MMoaL) o HETpOGenrIIHpoBHIOrpaL0d Rucaotsl, 1,80 r (19,7 Mmons) ThO-
ceMirapbasnia RHOATAT TenpogookureasHoc Bpems B 250 ma Boawel. Ocrasasior
334 HOYb, CCAZOK OTOHHABTPOBLIBAIOT, MPOMBIBAIOT BOAOH, CywaT, OQUHCTKY Mpown3-
BOAST NePeKpHCTaNIN3allici H3 CMecH 3Tadon/Boja.

Boixogz 4,72 r (85%), 1. na, 187—189° C.

6) 6-(o-nurpogpenur)-1,2,4-rpuasun-3(2H)-ruon-5(4H)-on, 7,101 (25,2 MmoJn)
THOCeMiIKapBasoua o-zurpodenmuaniporidorpaid1oi ncaotol, 40 r NagCOs kH-
natatr 4 u B 100 ma moxas, dQsnTpyor. duasrpar uoakncaswpt ICL g0 pH 1.
Boinasimivii  0cagox oTGHAILIPOBHBAIT, NPOMBIBAKT Bnaol, cywar npr 120°C.
Boixo: npogyxra ¢ 1. ma 198—200° C cocrasaser 5,76 r (87%).

Yacro npu noaygenun XXIII ucnoabsyior 1ic o-KeTOKHCIOTY, 4
ec MNPOH3BOAHbIC, l1anpUMcp 3GUPH,  aMHABbI, 3GHDPLI @-OKCHMOB,
Q-MMHHONMTPH/IH, pOLaHHHBI, a3TaKToHbi, H3aTHi [306, 649, 664—
671].

6-R-1,2,4-tpuasun-3(2H)-X-5(4H) -0, rae X=0, S, Se, MoXI0
MOJIYUMTL M3 COOTBCTCTBYIOIIHX OKCHMOB ceMHxap(0a3oHOB (THO-,
celcHo) B BOAHON miedouu. [Ipeanoxen caenylomui MexaHW3M 0po-
ucecca [661—663]:
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Ha nepsoM 3Tane npoucxoauT aTaka HYKJIeO(hHIa — a3oTa OK-
CHMHOH TPYNNbi N0 KapOGOHHALHOMY Yriicpoay — cemukapBazoHHOl
IPynnbl, B pe3ydblaTe Yero OTUIeNJIsIeTcsl aMHA-HOIl H oOpasyerc
uMKauycckuii katHou N-okcnia. Caepylomias 3a 3THM aTaka THA-
POKCU.I-HOHA N0  o-NIOJOXKEHHI0 K 3apsfXKCIIHOMY a30Ty BbI3LIBAeT
OTHICOIEHHC THAPOKCHALHOH rpyNnLi, CBS3auHOH € a30TOM, KOTOpAas
YXOIUT B BHIe BoAbl. OOGpasonabiiviics 5-THAPOKCHTPHA3HH H30MeE-
pusycres B cootsercTnyiomui  6-R-1,2,4-rpuasun-3 (2H)-X-5(4H)-
OH, MexaHu3M pCcakuMy J0Ka3aH METOAO0M H30TONHbIX METox (mpH
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IPOBCACHUM pcakluH B Boge, comepxameit 08, cogepxanue O'8 B
MOJICKYJIC TPHA3WHA COCTAaBJNCT NOJOBHHY OT BCEFO KOJIHYECTBa
KHCIODOAa B MOJCKYJIC).

3aMeweHlbie 6-asaypaunaa MOXKHO 10JyuaTh H APYTHMH MeTO-
naMu. Tak, npu repmuueckofi oGpaborke 3-apunaokcu-1,2,4-Tpuasuu-
5(4H)-na MpoUCXOAUT MepcrpyNNHPoOBKa ¢ BhIAEJICHCM 3aMeliclh-
HOTO B-asaypanuaa [672]. Ilpu OKuc.IeHHM NepManraHaTOM Kajaus
B IeJouloi cpeac 3-ceaenoonkcH-1,2,4-tpuasui-5(4H)-oua obpa-
syercsi coorsercTBylomuil XXV [661] Awajornundbie COCAHHCIUS
obpasyioress H npu okdcaenuu 1,6-aurnapo-1,2,4-rpuasun-3(2H),-
5(4H)-guora. Xopouluy OKHCIMTEJACM B 3TOM IIpolecce HBAseTcs
n-6enzoxuHon [673, 674]. Ilpn B3awmogeficTBUM rauoKcadss ¢ aMu-
HOTYAHHJMHOM B LIEJANYHOH cpedc ¢ NOCAEiLYIOIHM  OKHWC.IGHHCM
NPOMCKYTOYHOTO MPOAYKTAa NEpMAaHraHaToM KamHd NOJAyualT Npo-
u3BogHoe 6-azaypandaa [675] IMpeasoxen (cpMedHTaTuBHBEIA CRO-
c00 NOJIYUCHWs HEKOTOpbIX MpOH3BOAHLIX 6-a3aypanuaa [676, 677).

B nocuscanee BpeMs NpHVEHSIOTCH MCTOALL NIOJIYUGHHS NpOH3BOI-
HbIX B-azaypanuiaa 3 apoMaTHYCCKHX aMHHOB NyTeM HapaliMBaHWd
ICIH HPA PasJHUHLIX YCJAOBUSX. Tak, Npu AHA30THPOBAHHH M-AMU-
HOdCcHO1a ¢ MOCHAEIYIOUIMM aleTHAWPOBAHHCM W B3auMOIeiicIBHEM
¢ 3aMCINCHHBIM aMHIOM HOAY4al0T 3aMelleHHbIA THApasHi, KOTo-
pLHi NpH KHOSYGHHH B KCHJOJE WM HPH HarpcBaHWM B COAOBOM
pacTeopc INKAIu3yercs B coorsercrRylonMii XXV [678]. Anamoruii-
ifbie COCIMUEHHS TOJYyYaloT B CJAYUYAE, eCAH B KayecTBC HCXO/IHBIX
AMHHOB TIPHMEHAIOT 3aMCLIGHHBIA aMuia M-aMH100eH30ACY Ib(POKHC-
J0TLI Wan 8-amuHo-xnHoauH [679, 680]. [duaszoTHposauHc UEPBHY-
HBIX aMHIoB ¢ nocacayioureli o06paborTKol cosil AHa30HHs  AJKUI-
HUTpIIaMp ¢ JaJLHCHUIMM HArpenanucM NPHBOAHT K 3aMELICIHbLIM
6-asaypauwram. Llukausaumnio MOXKI0 OPOBOAUTL B TIPHCYTCTBHH
Na,CO; [681—683].

B pabore [684] omucau Meron noayueius 2-R'-6-R2-1,2,4-tpu-
a3uH-3,5 (4H)-1MoHoB u3 3aMemennbix ypamnaoB NOA JeicTBHeM
MOUYEBHHE OpH BHICOKHX Temmepatypax (200 220°C). Kunsuciicm
B COANBOM pacTBope (TAJTOHNBOH KHMC/JAOTLE C THOCCMHKapOasuaoM,
¢ TOC/ICAYIOUIMM KHIISYCHUEM B MCTHJIOBOM COIPTE NPOMENYTOUIOrO
TPHA3WNA BLEIESIIOT mponssoanoe 6-asaypanuana [68d]. 2-R-rpu-
43MHIMOHBI MOXHO MOJyUYaTL, H3 HUTPOAHHIHHA, IMaHAMH1a B NDPHU-
CyTCTBHH KoHneHTpHpoBaHHoll HCl ¢ zaapHefliinm saekTpoaH3oM
NOJYUCHITOTO NMOJYLpojiykTa [686].

B paGore [687] onucan meron noayueuns 2-R1-6-R?-1,2.4-tpu-
a3uH-3,5 (4H)-110HOB nukaIM3anued as3o-ru1pasHHa30COCAHHEHWH B
YCJAOBHSX [ICA0YHON uau 1epMHueckod oOpalborru. B kauecrtne
HCXOAHOTro coenquHenus aas noayuenusa XXV ucnoabayinT npoHsnos-
Hbie AMVYPCTaHa, KOTOPLIC Jerko UHKAH3YIOTCSI B YKCYCIIOH KHCI0Te
B NIPHCYTCTBHH auerata HaTpus NpH KunsigeHuu [689] ITpu Baanmo-
neficteud THocemukapbasnaa ¢ RNHCOCH=NOH B cnnpre B
npucyrcTeud komneHtpuposanHofi HCl,  uepes npovexyTouHbif
OPOJIYKT NPHCOGAHHEIHS N[O OKCHMHON TPyNNe THoceMHKap(asuna,
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1IPH KHUSHICHHH B IICJA0YIION cpeiac Buaeaserca 6-R-1,2,4-tpnasuu-
3(2H) -tron-5 (4H) -on [688].

IHpoko HCHOJIL3YETCA METO HOJYUCHHA HPOH3BOLILIX 6-a3a-
ypalHda CHAPOAN30M COOTBETCTBYIOIEHX AMMIIO-, THIDA3HI{O-THI1PO-
KCH/JIaMHHOUPOH3BOANLIX TpHa3mia. Peakulin o0bimio 11poBOATCS
B BOANOM CpeCAC B TNPHCYTCTBHH KHCJOT; B YKCVCHOH KHCJAOTC HDH
Knusueldi, pH 1eACTBHH 430THOH KHCJAOTH. O-AvHiyo-6-R-1,2,4-
TpHaauii-3 (2H)-tHOU B THAPOIH3YIOTCT B BOIHOI cpele 10 6-R-
1,2,4-rpiiasnn-3(2H)-tvon-5 (4H)-onos, Auasoriunble cocTHEHHS
nodayyalT OpH oOpaborke BOAHOW HJH CHHPTOBOH IIETOURIO O-Me-
THaMepkanTo-6-R-1,2 4-tprasmi-3 (2I1) -tuonon. Tpu nekapOoKcHu-
posaitid  2,3,4,5-TeTparuapo-3,5-1uruipokco-1,2,4-rpnasni-6-gapo-
HOBLIX KHCJI0T 00pa3yioTcs 1pOn3BOnHbIC 6-a3aypauniaa:
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6-denun-1,2 4-rpuasus-3(2H),5(4H)-amon [196]. 22 mMr (0,1 arvoon) G- (|n HH1-
5-avniue-1.2,4- 'rpna'MH -3(2H)-onas 4 ma 1| M HCI uarpeBaiwor :a naposol 6aue
3 reuenpe 30 iy, Ocrasasor Ha Hodb, (QcanoX OTHHJALTPOBBIBZIOT, MPOMBIBZIOT
1 M1 1 M HC], 2 ma Bogs, Boixoa #Apoiykra ¢ T. T 254—257° C cocrasaser

16,4 mr.
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6-R-1,2,4-Tpnasun-3 (2H)-ou-5(4H)-tHor u 6-R-1,2,4-tpuasuu-
3(2H),5 (4H) -nHTHOIIB TOMYHAIOT H3 COOTBETCTBYIOUIHX TPHA3HHOB
XXV, XCV, XCVI, XCVH nyreu 3aMelibl KHCJAOPO1a 1a CepPy, KO-
TOpAasi ocyuecTBJjidercss o06padoTKoi meuracyabdiioMm ochopa B
pasauuiibix cpenax [99, 102, 106, 169, 198, 228, 230, 630, 690, 691].
Peaguuio seayr npn uugaennu B TeuenHe 10-—15 u, [Ipoiykr pe-
AKLHH BLIJEJSIOT B HECKOJLKO NPHCMOB, B OCHOBHOM 3KCTpPaKIlHel
M3 BOJLI JHITHIOBLIM 3PupoM. B 3aBUCHMOCTH OT NPHMEHSICMOLD
PACTBOPHTE.IS MOKIO OILHOBPEMCHIO BHIAEIHTbL  TPHABHUTHONLE H
TPHA3UIAHTHOHB. OOBUIO HPH HPOBCIGHHH PcaKUHH B TerpaldHie,
KCHAaoze, nHpHAHHC o6pasyeres 6-R-1,2,4-rpraznu-3(2H),5(4H)-
JHTHOH, 10 MOXKHO BbI1eNTh H 6-R-1,2,4-tpHasnu-3(211)-o0mn-5(411) -
TIIOH, €CAH B Ka4eCTBC HCXO1HOTO COeIHHEITHS BisT 6-a3aypaiHia
HAH ero 6-3aMmemendoe nporssoanoe. [lpHcyTCTBIIE BOALI B peak-
LHOWIIOW CMCCH  C/ABIIT@eT PaBloBeCHC B cTopouy  o0pasoBaHus
KHCJIOPOCO/IEP KAUHX TPHA3HIOB, NOITOMY PCAKIHI TPOBOTAT B
0e3B0aIIbIX PacTBOPHTC/IAX:
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1.2 4-Tpuasuu-3(2H),5(4¢H)-puton [623]. 6,45 r (0,05 moan) 1,2.4-rpuasun-
3(2H)-rnon-5 (4H}-ona 1 15 r© nenracyIbduma dochopa xungrat B 100 ma
:yXoro Kcugola B retciHe 4—5 u. Qcajox orduabrpoBuBator, [ponykr akcrpa-
“upywoT adupoM. dup vemapdawnT. Ouuctky MpoayKTa UPOH3BOAAT NCpPCKplICTAN-
TH3AMHCE M3 BOABL Buixon mponykra ¢ T. m1. 218° C cocrasager 515 r© (71%).

6.2.2. Cuntes 1 C8OICTARA 3AMOULCHHBLY
1,24-rpuasun-5(4H), 6(1H)-, 3(2H), 6{111)-0uoncs(ruonos)
1 TPUOHOS

MeTtonpr HoaYYeHHS JaHHEIX  COCAHICHHT OTJHUA4lOTCH OT Me-
10408 moaydenns 6-R-1,2,4-rpuasni-3(2H),5(4H) -11onos(rHouos).
Omnucan ceures 5-R-1,2,4-rpuasmis-3(2H),6 (1H)-anoo 1pu obpa-
Gorke OpoMoM B BOZe ILTM THIIOODPOMHIOM HAaTpHA  4,5-1HTHIPO-
1,2,4-tpuasmi-3(2H), 6 (1H)-1wonoe [103, 692]. Oanaxo zga.abuefi-
mHe Hccaenosanus |693} nokasaaH, uTo NphH MefiCTBUH  3THX
pearentos 1a 4,b-nurdapo-1,2,4-rprasun-3(2HY), 6 (1H) -1xouw npo-
HCXOAMT pACKPHITHe IMKJAa ¢ 0o0pasoBanmeM I1IpOH3BOIHLIX HMHLA-
soaa, Tloa neficteueuv 6ensanpiernga B yKcycliofi kicaoTe  9-R-
1,2 4-tpuasnu-3(2H), 6 (1 H)-2imoust  mepexoasaTr B 3-Oen3HiaHaeHa-
MHIOrHAATOHHEL [694].
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5-R-1,2,4-1puazun-3(2H) -tHor-6 (1H)-0H  BBIAEASIOT NIKJAHM3a-
UHefl B NOJAPHBIX pacTBOPHTe "X 4 (n-KeToanuda)-THocemukapia-
3uaoB. Ecun NUKIH3aNHI0 BEIYT B UieJOUHOH Cpele, TO BAIIEITIOT
3aMeIIelHbIe TPHAZOIHHTHOHRBL [657, 696]. Baaumoneicrsie ruipa-
3UHa C UPOM3BOAHBIMH 2-2JKHJIMeDKANTOTHA30.a TAKXKE IIPHBOIHT
K 5-R-1,2,4-rprasun-3(2H)}-rron,6 (1H) -onam  [695]. Omnucau Me-
TON TMOJYUYCHHST aAHaJOTHUYHBIX COeANHEHHA uepe3 THAPA3HHBI THO-
nMaHaTKapOOHOBMIX KHCI0T |697]:
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3-R-1,2,4-Tpuazuun-5(4H),6 (1H)-1HoHE  110JYyYAIOT B3aHMOJEH-
CTBHEM INDPOU3BOIHBIX ITHPA30Jda ¢ f-AaKTOHOM, C NOCAELVIOUIHM
oTHleIl/IeltHeM allMibHOH TPYIIBL OT ITPOMEXYTOUHOrO0 TPHA3HHA
no leficrBuem amvuaka [698]. Coeannenus XCIX MoxHO mo.y-
YUTE M OKHCJEHMeM HaAKHCJIOTaMH 3aMemieirRbix  1,2,4-TpHa3HHOB

153]:
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5,6-dumetokcu-1,2,4-Tpua3uy  Jerko o0pasyloTcss TpH OTHLell-
JCHIIM XJopa B MOJOXKeHHH 3 KoJbla 0T  3-XJ0p-5,6-auMeroKcu-
1,2,4-tpuasuna [112].
3-R-1,2,4-tpuasuu-5(4H) 6 (1H)-1nTHONbL NMOJAYyYaloT nmpH el
CTBHH lIeHTacynb(puﬂa docopa Ha 3-amuno-b-6pom-1,2,4-TpHd3HH-
5(4H)-oun {158], a Taxxe Ha 6-amuno-3-R-1,24-Tpuasun-5(2H)-
onbi u 3-R-1,2,4-tpuasuu-5(2H),6 (1H)-1nonu [15’%] B uienaouHoil
cpene coeauHeHua (CI) MeTHaupyioTCs AOIHCTBIM METHJIOM  HAH
auMeTtuiacyabdaroM ¢ obpasosawueM 3-R-5,6-1umeruaMepkanto-
1,2,4-rpuasunoB 133, 158]:
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2,3-Aurugpo-t-merua-1,2,4-tpuasun-5,6-1utnoril ~ o0pasyior  cra-
OusibHBIe HefiTpa/jbHLIe KOMILIEKCH ¢ HOHAMH ABYXBA/ENTIBX Me-
raanos tuna M2+.Cl, rre M=Co, Ni, Pt, Cu, Zn, Hg [699].

3-Penna-1,2,4-tpuasun-3(2H),6 (1H)-nutuon [153]. 1.88 r (10,0 mMMob)
3-(hennn-6-amuno-1,2,4-rpuaspn-5(2H)-ona 11 1,90 r (4,3 MMoap) neyracyashna
dochopa xunaTAT B 70 MA aueroxutpHaa 1 u. OxaaxaamT, GRALTpywT. OHIBT-
pat Bbinapunalor. Ocrarok kunarar 10 wmuu B 70 M1 sTanona. KopHudesble
KpHCTALIb OTOHALTPOBHBAIOT ¥ CYWAT B 3xcHKatope Hal PoOs. Breixoa npoayk-
tTa c 1. w1, 230° C cocrasaser 1,3 v (59%). .

~ IMonwitkn noayuenusn  1,2,4-rpuasuu-3(2H),5(4H),6 (1H)-Tpu-
OHOB M3 (OCreHa W rujpazuaa OKCaMHHOBOJ KHCJOTHl He YBEGHUaA-
juck yciuexom [700]. B paGore [76] onHcaHo noJyuCHUC TDPHA3H-
Ho (CII) rumapoau3oM B 1esJ0YHON] HJAN KHMCIOH cpexe 6-aMHHO-
1,2,4-rpuasun-3 (2H),5(4H)-1nora. Onrako nasbHeililee Hccaelo-
BaHNle MnoxaszaJo, 4To TI/ApOJI3 B 3THX ycJaoslgx Bejger K nody-
UeHHI0 3amemellHol 1,2,4-Tpuason-3-kapboHoBoii  Kucjotwel [105].
ITpu neitictBuH agroroaara natpus Ha 6-Opom-1,2,4-tpHaszini-3(2H),
5(4H)-nnoH Beiaeasior 6-asrokcH-1,2,4-tpuasnn-3(2H),5(4H)-1HoH
[130]. B cayuyae saMemeHHHX MO a30TaM TPHA3HHOBOTO  KOJIbIA
npousBoaHbix XVIH zaMmemeHnne OpoMa Ha aJKOKCHIPYNAy B 3THX
YCJAOBHAX He MpoHcXoauT. Peaknus saMemends Opoma B meiaod-
HO cpene BeIeT K paspyileHH TpHasHHOBOro mnuk.aa. 3,5,6-Tpu-
MeToKcH-1,2,4-Tpuaszun modayualoT peaknueir  3,5,6-tpuxaop-1,2,4-
TPHA3UHA C METHIATOM HaTpusa B MeraHose [101].
1,2,4-tpuazun-3(2H) ,5(4H),6 (1H)-TputHoH B IEATIOT ¢ XOpO-
UWIMMH BBIXOJaMH npH 00paboTke nmeHTacy. b(HioMm (ocdopa B MH-
paiute 6-ankuamepkanro-1,2,4-rpuazun-3(2H),5(4H)- 1voHos.
JaHHbe coendHeHus MeTHaUpyloTest MeJ B meqouHoi# cpere 1o
Mepkantorpynnam ¢ obpaszosanuem 3,5,6-rpumeruamepkanro-1i,2,4-
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TPHA3WHOB, KOTOpble MOIYT OHITH THAPOJIH30BaHsl 10 6-MeTmaep-
kanto-1,2,4-tpnasun-3(2H), 5(4H)-1muona, a npn neiicteuu ruxapa-
3WHCH/para MPOHCXOIUT JAJbielfllee 3aMelleHue  MeTH.IMepkall-
TOTPYNIE Ha IWipasun [271, 272].

unapoans 3,5,6-tpnmertoxed-1,2,4-rprnasnna Beger k 0Gpasosa-
Hnio 6-mcroncen-1,2,4-rpnasun-3(2H),5 (4H) -nnona [101]. dume-
THAAMHIL 3aMelll4CT MCTOKCHIDYNIIY B TOJOXeHHH 5 KOJhla 1a
JUMCTHAAMHHOTPYANY € MOAYYCHHEM  O-AHMETHJAdMHHO-3,6-71HMe-
TokCH-1,2,4-TpHasuna [113]):
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1,2,4-TprasuH-3 (2H )} -rrou-5 (4H),6 (1H) -1HOHK  noayudioT npu
B3aNMOICHCTBHH THoceMHKapDasHia ¢ AHSTHAOBRM 3(HpOM  11a-
gereBol KucaoTH Man nukausanuein  1- (N-aaxkmioxkcamoni)-4-aj-
kmi-tHoceMukapOasnpa [701 -703]:
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OnHCaHO Takxe BhITCIeHUC 2-mern.a-1,2,4-rpuasny-3(211) -
tHoH-D (4H),6 (1H) -110H0B ¥ cro cHi-nzoMepos [704],

6-R(S)-1,2,4-tpnaznu-3(2H).5(4H)-11onsl  OTHOCHTCBIIO Jier-
KO noJiyuaroTCsl NPH B3aHMO/CHCTBHH 6-asaypanuaa uim d-0Opom-
6-azaypaunia ¢ mpomssoxnblvi THoGenoma [126].  6-AakuniaMmcp-
kKanro-1,2,4-rpuasun-3(2H)-on-5(4H)-thor  xopomo  BH.I1easercs
npn ofpaforke Hentacyab(uaow  bochopa  H-aldxknaMepkanTo-
1,2,4-tpnasnu-3(2H),5 (1H)- 1nora (cooTHOILelHe TPHA3HH :
: PuSs=2:1). Tloaydeunnic coeguiielinsi Jerko ATKILTHPVIOTCS,
npHYeM aJKHJIHPOBaIHe HIeT 10 THOKCOrpymnmne, a HpH H3ObITKe a.-
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KHAHPYIOHIErO areHTa MPOMCXOAMT lajdbHelllee a/KHIHPOBAHIIC IO
aToMaM azcrta Kosuabla., AAKWaIupoBanvc oOBIYHO NPOBOIAT B BOI-
HO-CIHPTOBOM Ileoud. Bo3MoxHo noavuewne Hg?' coaum tprasm-
Ha 0pPH JcHCTBHM  anerata  prytn na 5-R'-6-R2%-1,2,4-1pHasnu-
3(2H)-ouwm [705—709].

6.3. XuMHUeCKKe CROACTRA

XuMulieckne cBoAcTBa TPHA3NHOB JaHHOCO THMa 00ycaoB/eHb
HaJIHgHeM ThHokKeo- 11 okcorpynn., Ojnod #3 nanfo.ee XapakTep-
HbIX DeaKIIl PACCMATPHBAEMHIX COCIHIIEHHIl ABISETCH aAJKHIHPO-
BAHHC, B 1acTIOCTH MeThHposaHre. IToapoOHee Bcero HccienoBa-
0 aJKHJIHPOBAHHe cepocogepKalllix TpPHA3HIOB. B kKauecTBe aun-
KWJIHDPYIOUIHX ATeHTOB JOBOJbHO UIHPOKO HPEMCHAIOT aJdKHITann-
CeHHH, JHMeTHICYAb(ar, 1Ha30MeTaH,

B3auvonelicTBHe TPHA3HHOB 1avHOro psuja ¢ asxiLiratorenil-
AaMH OTIIOCHTCS K PeakKnuam HyKJIcoQHabnoro zavelienns. Alexa-
HI3M peaknHu (Sxl nim Sx2) onpeiensgercs CTPoeHHCM aKIJTa-
AJoreHnaa, a ne 1,24-rpuazuHa. FcId B poJi raJorcHacikiga c-
MOJIB3VIOT HOJMCTHI METHJI, TO 3aMCUICHHE IIDoTckaer 10 Sx2-
MexaHiiamy., B peakunsax wceruanpoBaunua  1,2,4-vpmazunr BLICTY-
macT B pogn nyraeodniaa. [MTocKosibKy B MOJCKYIaX 3aMelICHHBIX
1.2,4-TpHa3liloOB MMeCTCS HeCKOAbKO  CTPYKTYPUBIX  37eMCHTOB
(rpymnot SH, OH, azor Koawna) -— HyK.1€0(hHI0B, TO 1anpabBieHHC
vieTiLTipoBaitdst 1,2, 4-TpHa3HIIOB 3aBHCHT OT HX CTPOCHHS I YC.10-
BHIT poBcaeNna peaknHi. PeaknuoHHvio cHoCoOHOCTD HYKeodgt-
JIOB B peakiulisax ¢ aJAKHATAJOMCHHIaMIl ONPCACJSIIOT N0 MCTOAY,
mpessoxeHHoMy CaefiHom H CKOTTOM, 1o KOHCTaHTC NYK.,1e0(HIL-
noct (1), OueHRY n ISl pPasJdHuHHYX CTPYKTYPHLIN  2.eMelToB
1,2,4-1pHa3HHOB MOMHO npoBecTH TpHOAMKEI0, HCHO.Ib3ys H3Be-
CTHDIE £ 175 COCAHHCIHEA, MOLeJHPYIONHX CTpOelHe  TPHA3NIOB
(PhS-, Et;N, PhO-). Hcexoass nz3 cpasienuss nawusix (n PhS->
>n Et;N>>n PhO~), Buano, uto ajIKuaupoBaHHe THOIAT-HOHA SIB-
JSIETCH APENOYTHTEALHEIM [0 OTHOMIEHHIO K asoTaM KoJena. Be-
POSITHOCTbL aJKHJAHPOBAaHHSA IO KHCJIOPOAY MaJda NMpH Ha MUHH ADPV-
THUX PeAKIIMOIHBIX 1eHTPOB.

ANKuagpoBaHne cepocolepiKalliiX TPHARMHOB MPOBOIAT B BOI-
HO-We0UHON cpene. DTO 00yCI0BieHO :1e00X0AHMOCTLIO Neperoia
THOHHOH CTPYKTYPBl B TayTOMEPHYIO THOILNYI (OPMy, a 3aTCM
B aHnoH, CyliecTBeHHRIM 11e10CTATKOM METHJAHDOBAIIHY B BOIHOM
e/ IOYH sIBJISIETCS Magasi PacTROPHMOCTB HOAHCTOrO MeTHja, YTO
BeJleT K NMpPOTCKaHHI0 peakund B AHDy3HoHHOH obaacthn.  las
YCTPaHEHHs ATOTO HexocTaTKa HCMUJb3YKT OPrapnieckie pacTBO-
pHTesH (MeraHos, AuokcaH). Odern 4acro sl MEFHIHPOBAHMS
MPUMEHHIOT BOAHO-COHPTOBYI0 Miea0ub. Jlng KovneHCalHH NOHM-
HeHNOH HOHM3HPYIOUNCH CROCOOHOCTH PAaCcTBOpPHTE s H COXPAHeHNHd
JANCTATOUIIO BHICOKOH KOHICHTDPAIHM THOABHOI ¢GOpMBl  TpHasHla
METHJIHPOBANNAC BeAyT B NMPHCYTCTBHH MeTHiaTa HaTpusi, Tak, pH
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meruauposanuu 6-R-1,2,4-rpuasun-3(2H)-tnon-5(4H)-ona 8 3THX
VCTOBUIX M IKBIIMOJSPIIOM COOTHOIUEHWH pEeartHT10B IPOHCXOIHT
METHJINPOBaHHe MO THOKCOTpPyMNe, a npu  2-xpaTHOM  H30BITKE
HOJUCTOr0 MeTH,1a MPOMCXOAUT METUJIMPOBANUHE W IO BTOPOMY aTo-
My asora koabna [311, 312, 529, 533]:
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B orauune OT BbIIIECKa3aHUOro, npH  MeTuauposanun 6-R-
1,2,4-tpuasun-3(2H),5(4H)-autHoHa B  MPUCYTCTBMM  MeTHJIara
HATPUSl B METAHOJE, Bliauajge MOJYHAlOT CMeCh MOIfOMCTHJIMEpKan-
TO3aMeNeH{BIX TPHA3HNOB, a Npu jajasneimefi o0paboTke HOIHU-
CTBIM METHJIOM BBIARIAIOT 3,5 gMMeTHiIMepkanrto-6-R-1,2,4-tprazu-
uel [103, 230, 623, 710].

3-MeruamepkanTo-6-cenn-1,2,4-rpuasuu-5(2H)-on [311}. K pacrsopy 0,5 r
(0,25 Moan) 6-denua-1,24-tonasuu-3 (H)-tuonu-3(dMH)-oma 8 5 M1 5 1. NaOH
npubaBAAT NpH KoMuaTH0il Temmeparype | r floarcroro McTH/Ia H NepeMellnBa-
0T B TeycHie 5 Mnd. Bemasnmi ocagok orduibtpoBrBarytT, Ounerry mpousBo-
AAT HEpCKpHCTANLTA3aUHCH U3 TAIOBOTO COHPTA. Bolxoa npoiykra ¢ 1. ma. 300°C
cocranigeT 90Y;.

3,5-Jlumernamepkanto-6-metua-1,2,4-rpyasun  [630]. K pacrsopy 135 r 6-
Meri1-1,2 4-rpuazud-3(211),5 (4k]) -zprvona B 125 wm Boaw m 10 ¢ NaOH npu-
Gamaswor 26,5 r flogHcTOro MeTHIA NpH SWEPTHYHOM NCpPeMEeIMBaHry H KOMIUAT-
Ol TeMmueparype. BHuaBumii ocamok 0ThIBTPOBLBAIOT. (JUHCTKY DIPOASBOILAT
sgupom. BrXoa nponykra ¢ T. . 75—76° C cocrasaser 8,8 T.

3-MeruaMepkanto-2,6-pumernn-1,2,4-rpuasun-5-ou {312]. K pacrsopy 14,3 r
(0,1 moab) B-merua-12,4-rprnasmu-3(2H) thon-5(4H)-ona 3 150 Ma 2 n. MeONa
DPHKAMBIBAKYT NPH HHTCHCHBHOM nepemewnsanydd 0,21 Moas Mel. Ilepemewnsaior
30 mun, #36wmTox pacrsopurtens ucnapawnrt. JoGapaaor 50 MJa BOAL H PacTBOp
nefirpaausyor HCIL Tpoaykr axerparupyor xnopohopMmoM. OQUICTRY TpPOH3BORAT
nepekpHCTAAdizandcs B Ocusode Bwmxog mpoiykta ¢ 1. na. 106—107° C cocras-
asget 85%.

Mcerunuposanne 6-R-1,2,4-rpuasnn-3(2H),5 (4H)-nuonoe  Hozxu-
CTHIM METHJOM B NPHCYTCTBHM MeTH.IaTa lIanHH IDOTeKaeT Mo
BTOPOMY aTOMY a30Ta KOJdwla, BeposaTio, Belay OOasmell HykKiaeo-
(GUWIBHOCTH aTOMa a30Ta MO CpPaBHEHHI0 C KHCIOPOAOM (/laxe B
dopme enomsit-uona). Ilpu nzeiictBuM H30LITKA MOZHCTOTO MeTHIA
TPOUCXOAUT METHIHPOBAHHE U MO YETBEPTOMY aTOMy a30Ta KOJhb-
na c¢ obpasoBaiineM 2,4-1uMerna-1,2,4-tpua3un-3,5-auona [106, 311,
312, 7T11—713]:
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[Topsimok 3amenieHuss BCTylaeT B HEKOTOPOE MPOTHBODEYHE C
JAQIbLIMU 0 KHCJOTHOCTH aTOMOB a3ota B 1,2 4-Tpua3HHIMOHAX, a
TaKXKe MO 37IeKTPOHHOH IJIOTHOCTH Ha aTtoMax azoTa TPHa3HHOBO-
ro xkoaeua. O0a acnexkra NO3BOJILIOT OXKHIAAThH  MEePBOOUEPELIOro
savements 10 Ny Koasna. Ilo-suanMomy, 3to oOycaoeaeno  oc-
HOBHBLIM KaTaau3oM. [Ipu JeHCTRHH OCHOBAHHS EHO/MM3ALHST JTHOHA
MPOUCXOJUT MO YIACPOAY B MOJ0XKEHHH O KO.1bila (¢ HCMO.1b30Ba-
HMeM TpoTOna npH Ny) M B DeakiMp BCTynmaeT He  MOJeKyf1a
tpuasuHa (Tr), a aHHOI TpHA3HEAKOHA,

[Mpy meTuaupoBaHuM JHaz0MeTaHoM Hala07al0T Muoe  na-
npapileHHe peaKyuii: B 3TOM CIydac  pearupyloT peaKlHOHHble
LeHTpHl ¢ Haubojee KHCAbiM aTOMOM Boaopoxa (N u Ny, atoMmsl
KOAbUA). JTO CBf3aHO ¢ TeM, YTO MOTHIHDOBaHHE 14as0MeTaHOM
MpOTEKAET MO CAenyIOMmeMy MeXaHU3MY:

+
TrH. .. CH2=N=N—>TI'— . CH3—N2——>TI'—"CH3+N2,

3akI1i09aiollleMycs B INPOMeXyTouloM 0o0pa30BaHHH  HECTOHKOrC
KdTHOHA MeTWJITHA30HUA (B TeCHOH HOHHO{ nape ¢ aHUOHOM COenH-
HeHus -— IOHOpa npoToHa). Pacnaj MeTHALHA301iHs ¢ BBIJIETEIHEM
a30Ta J1aeT KOHEeUYHbIfi npoAykt. [Ipn KHHerHyeckoM KOHTpOIe 00
pa30Baliig NPOAYKTOB, METHJMDOBAaliMe IHA30METAaHOM HIEeT  T¢
HauOoJee <«KHMCIABIM» BOzODOgaM. B cHIy pasaHuHii KHCAOTIOCTH
BOJOPOJa TPH YETBEPTOM M BTODOM aTOMax Aa30Ta, BO3MOXKHO B
HEKOTOPBIX CJyuYasix CeJCKTHBHOe METHJAHpOBaHHe. B nesov Ha-
npaBjJeHHe DeakiuH IPH METIVIMPOBAHHHM THA30METAHOM  BeChbMa
TPYAHOIPEICKA3yeMO0, 0coOeHU0 BRHAY CAOXKHDIX — TayTOMEpHLIX
pPaBHOBECHH B pacrBOpax MPOH3BOIHBIX 6-azaypamuiga M Daaavu-
HOH KHCJOTHOCTH, a CJCI0BaTeNbHO, H PCAKIHOIHIIOHA cnocofHoCTH
pasJMuHblXx TayroMepoB. [loJSIDHOCTH paCTBOPHTENS HEpeAKO or-
pere]seT HanpasJelHe IIpOnecca, 4TO XapakTePHO aad  HOHHHIX
pcakuHii, B cepocogepxKamux TpHazHHax a/dKHIHPOBATIHIO JOMXK-
HLI TOZBEPraThCsl M aTOMBL cepbl, HO HefATpajanHasa cpega (Opral-
yeCKHH pacTBOp) M Kpafine HM3Kad B 3TOH CBY3H KOHLEHTpallHs
TIIOABHON (OPMBl TPHAIUHOB TNPEISITCTBYIOT NPOTEKAlHI0 peaklHH
B 3TOM HAaNpaBIEHHH.

6-R-1,2,4-rpuasuil-3(2H) -rnon-5- (4H)-o1561 Mernaupyorcs  mM-
aszoMeTaHOM cryneHuato [312, 634], npuuem BHauaje aJTKHAHPYeTCs
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YETBCPTHII aToM asznra ¢ nogdyueHHeMm 4-MeTHa-6-R-1,2,4-Tpnaznn-
3(2H)-tuou-5-oHa; mpn 1eficTBHH H30WITKA jJHa30MeTaHa MpPOHCX0-
IAT jJadsliefiiuce MerHJauPOBalile Kak 10 BTOPOMY aToOMy  a30Ta
K0OJbila, T2K H 110 cepc. Ecan 3aMecTHTeab B NM0JA0XKEHHH 6 KOJbiia
CKJI0Nen K COMPMKENHI0 ¢ TPHAIMHOBBIM KOJAbINM, HanpHMCD e-
HHJ, METHJIHPOBAHHE NPOTEKAET OJHOBDEMEHNn TI0 Cepe H UCTBep-
TOMY aTOMy a30Ta KOJblla, ¢ MOCAEIVIONIUIM aJKIVIHPOBAHHEM BCeX
PEAKIHOHHOCTIOCOOHKIX 11eHTPOB TPHA3UIIA:

0 0 0 9]
Me Me Me\
PNNV'SN-R eHoN,  SNON-R CHaNp N R R
[ 22 I —t, * N
— N N
s)‘N’N s Mes” SN’ s7 5
4 N be

Mernanposanne 6-R-1,2,4-tpnasnu-3(2H)-ona-5(4H) -tnona
NHA30METAHOM IPHBOIHT K Pa3THuUnbIM TIPOJIYKTAM, TMPHUEM Ha-
NpaBJaenne peaKiHu 3aBHCHT OT [OJSIPHOCTH Cpeasl H ee cnncnb-
HOCTH COJBbBATIIPOBATL HOHBI [623]. Tak, B8 3TaHOJe TMPOHCKOIHT
CEJEKTHBIIOC METIIIMDOBaHHe 110 MePKaNTOrpynme, a B JHOKCaHe,
Hapgaily ¢ MeTWIHPNBAanHeM MeDKalITOrPyINH, — METHIHPOBAHHE U
Mo BTOPOMY aTOMY a30Ta KoJbild; METHIHPOBAHHS TI0 YETBEPTOMY
aroMy asnTa KoJbia He npoucxoldt [102, 714]:
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MeTHJaHpOBRIIAS N0 ccpe  aHazoMeTaHoM  6-R-1,2,4-tpHasnH-
3(2H),5(4H)-aaTuoHoB He mabaionaercs, a oOpa3yercs cMech 1Ipo-
AYKT0B MEFHIHPOBAlMs N0 BTOPOMY H UETBEPTOMY AaTOMaM as0Ta
[623]. jliasoMeran siBAETCS XNPOIUHM METHAHPYIOUIMM arcHTOM
nas G-azaypapHaa U ero NMPOH3BOAHBIX. Meruanposaxne npore-
KaeT 10 aToMaM 430Ta Kogbia. [1pn npoBelleHHH DeakluHH B He-
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MOJIIPHOM PacTROpPHTENe (1HOKcaH) ofpasyercs cMech MOHO3aMe-
IMeHHbIX METHJINPOH3BOIHKX 6-azaypaiHia, a B8 ciayudae Oojgee no-
JAPHHEX DPacTBOPHTeNel, METHJIUDPORBAHHC HIET  CeJeKTHBHO — M0
BTODOMY aTOMY Aa30Ta TPHA3HHOBOTO KOJbNA, NPH JajbHellleM
JeHCTBHH IHA30METAaHa MeTHIHPYeTCsl H YeTBePTHIH aTOM  asora
Koabua [312]:
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4,6-NuMerun-1,2 4-tpuasuu-3 (2 H)-rwou-5-on  [312], K cycuexsun 1,43 r
(0,01 wmoas) 6-meru.a-1.2,4-rpnazuy-3(2H)-tnou-5(4H)-cua B 20 Ma auokcana
upn 5° C npufasisoT pacreop 1 MOAd OHASOMCTAHA B AH3THIOBOM 3(Hpe, OX-
aAaxaennoro Ao 5° C. CMecs nepeMewlHBAOT H GLICTPO HCNAPSIOT PACTBOPHTCID.
[Tpoaykr seLieaswr Xpomatorpaduiecks Ha KOJIOHKE (m0cHT — adup). Ouwct-
Ky NDOH3BOAAT MeperpucTaliusauned u3 cmupra. Buxoa mpoaykra c 1. oa, 189—
190° C cocrasager 70%.

-AJKNJAAPOBAHNE JPYTHMH areHTaMH IIPHMENSIETCS 3{IaUHTeLHO
pexe. [uMeTniacyabbhar METHAHPYET APOH3BOIHKWE B-azaypanmiaa
Mo aroMaM as0Ta KO.bjia, NPIYEM B HEKOTODPBIX CAydasiX  HIET
Ce1eKTIIBHOE METHJHpoBaie (HelTpaanbHaa cpela) MO  lEepBOMY
atoMy asora ¢ oOpasoBanneM l-Mernia-6-R-5-ruapoxco-1,2,4-tpu-
asnH-3-oaqara {711}, a B apyrux cayuasx (melounas — cpena —
10% NaOH) —no BropoMy u 4eTBepToMy aToMaM asoTa (35—
60°C); npu nposeneHnn peakumn MerwanpoBauns B 40% NaOH
npn 20°C obpasyercsl, B OCHOBHOM, 2-MCTHANPOH3BOIHOE TPHA3H-
Ha; B KauvecTBe MNOOUHHX MPOJYKTOB Takie BhljeseHw 2,4-mume-
THA- U 4-MeTHITDHa3HHB [306]. Kak W MeTHanpoBaHHe HOQHCTBIM
MOTHIOM, METH/INPOBAHHE THVETHICYJAb(PATOM CIE1yeT OTHECTH K
PeaKNHaM HYKJAen(hHILHOr0 3aMemeHHs], B KOTOPLIX TPHA3UH WI-
paer poJb HykJeodHIa. PA31uuns B OPHEHTA{IMH MeTHABHON rpym-
Mel 00YCJANBIEHR PA3HBIM MEXAaHH3MOM IIPOIECCa, OfDEeIeIIeMEM
pasdanuyneM B NpHpojae peareHtos. [lo TepMuuosorun odbeiniieH-
HOTO MeXaHH3Ma HOHHBIX 1ap (MexaHH3M CHHHa) Npn aJakduIHpo-
BallHH JAUMETHJACYALPATOM HPOMEKYTOUHHE KoMiideke OaHxe K
COJIBBATHO-PA3/ICIEHANH HOHHOf Mape, a B CAyuae HCIOJIb30BaHAg
MeJ — Kk TecHol HoHHOE Tape. 2tHmM H 00yCJoBIeHA HHas OpHEH-
Tankig TPH METHIMPOBAHHHN THMETHICYILDaTOM.
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[Ipn oGpaborke upousBoANBIX G-azaypaudia TpHMETH.ICHAAH-
XIOPUI0M B reKcaverHIaucHIoKcadalie TPOHCXOINT a.1KHIMPOBa-
[{HE 110 KHCA0POAY It cepe ¢ oOpasopatnev 3,5-Guc(rpHveTia-
CHIOKCH) -6-R-1,2,4-Tprasiies [715- 718]. Ilo-uauvomy, peaknus
MPOTEKAaeT C TEPMOAUHAMHUECKHM KOHTpoJeM oOpaszosaiiig Mpo-
aykros. Bodee neicoxas mpounocts cazn Si—O B couweraiuy ¢
BRICOKOH THADONNTHUECKOH  YCTOHUMBOCTHIO (MO CpABiENHIO €O
cBA3kI0 Si—N) gBagercs npHuUMHOR 00paszoBalis TPHAZHICHIIOK-
CaHa, a He TpHasWicHAazaHa. AuaJorHyHO MPOXOIHT peakiyua ¢
OJIOBOOPTAHMYECKUMH  COEIHHEHHAMH, Beaymas K  [OJVUEHHIO
3- (TPHAMKUICTANKI) viepKanTo-1,2 4-rpuazun-5 (2H) -ona. .

Hponssoxibie 6-a3aypanuna noasepraoTesi  anKiLiMPOBAIHIO
ra;louzagKinIaMu, amuiamyu, GOpPMAALJACTHINM,  AlLeTaldbIerHINM
I GOPMAIBACTUIOM 1l BTOPUMUNHIM aMuiioM ¢ olpazosadueM 2-
Hai 2,4-3aMelneHHbIx-1,2,4-1pHasiu-3,5- TMOHOB [118, 308, 712, 720,
721].

AHAJ0THYHO TPOHCXOAHT aNMAMPOBALHE AHTHAPHAAMH KHCIOT,
MPHYEM AIMIHPOBAHME MPEANOUTHTENbHO MNPOTEKAeT IO BTOPOMY
aToMy asora, a, HHOrza, i mo uersepromy [107, 110, 711, 722]:
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2-Auerun-1,2 4-rprasun-3,5(4H)-nmon  {723], Cwmecs 5656 r (0,05 Moam)
1,2,4-1puasun-3(2H) 5 (4H)-aHona u 70 r ykcycHoro anruipuna KHOATAT B Tele-
Hue 45 MHH. Y1aadmoT loa BakyyMOM H30HTOK YKCYCHOro anruapnpa mo 1/4 wuc-
xopHoro o6veMa. Ocamok OTHUIBTPOBHIBAIOT U MCPCKPUCTALTHIOBHBAIT B CMECH
Auokcad/6ensoa. Brixon npeaykra ¢ 1. w1 151°C coctaBaster 7,55 r. (989%).

Onucano ainpMadawHOe aLWIHDPOBANHE 3-MeTHIMepKanTn-6-R-
1,2,4-rpuasun-5(21)-oita  p-Toayoacy. s¢oOxa0pHIoM B ITHPUAMHE,
B pesyanTaTe KOTOPOro BhZeNeHA codb N-(3-meTHiavepkanrto-6-
Metuma-1,2,4-Tpuasus-5-na) mupuauHUi-xaopuia [724].

3,5-buc (Tpumeriacunokcii)-6-R-1,2,4-rpuasiiel AJKHINDPY-
I0TCs AMraJoreHsaMeneHIBMU YIJIEBOI0POIAMH TIO BTOPOMY aro-
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My a3ora Koaeua. B ciyuae 1,3-an0Gpomnponana Beigedsior 2(3-
Gpounponua)-1,2,4-rpuasvn-3,5(4H) -1MoH, KoTopwlilt mpu 11arpesa-
HMM TDERpALlAeTcs] B IeYCTORUNBYIO cOMb, TePexXoidmyo  11DH
goccranopseiiin NaBHy B ycTofiuuBelii  WHKJIHYECKHIH  TDPHa3HH
[725]:
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B xayecrse ajMINpyIONIero areHra MoXno npuMeHsib N,N-mi-
MeTd1Kap6aMOua0poMu L, npd JeHCTBHM KOTOPOro Ha TIPOM3BOJI-
HHe 6-azaypaiuaa B auMetuadopMamuiac npu 25—40° C  nomy-
yaiorea  4,5-anruapo-4 (N,N-auveruaxkapbaMons)-3-Tuokco (0kco) -
5-0KCc0-6-R-1,2,4-TpHasuiisl. BBIIAYy BRICOKOH peakuHouHoj crnocol-
NOCTH auWJIMPYIOmero areHra HeT ien0X0alMocTii B MPUMEITeHHH
kataausaropa {726]. Iloebitennas akruBHoctb N, N-zauMeruakap-
OaMounGpoMuaa o0ycloBAeHA MelblUell 3JAeKTPOIHOH NJANTINCTHIO
Ha KapOoiluABHOM Yriaepnzae, a cJaennsaTeldbHn,  Coabuleii  ero
HYKIeOhUABIOCTBIO 110 CPABH@ITHIO ¢ AHTUAPHIAMH HJIH TaJOLeHaH-
riapugamMi KapOOHOBHIX KHCJAOT. He MCKIJIIOueHa BO3MOKHOCThL AB-
TOKATaJH3a NpoLeccd BhIeAAIUMcs] OPOMHCTRIM BOZOPOIOM, 0CO-
Oelfllo ¢ y4eTOM MNOJSPHOCTH cpedbl (xnMeruadopuvamui). Auuau-
poOBailHe 10 aToMy a3nTa B T0dnXKeiMe 4 Kodbuna XOPOUIO corda-
CYeTCsl C JAaHIBIMH 10 DACHpeLeaeiiiio 3JeKTPOIIOH TJIOTHOCTH B
TPHA3HHOBOM KOJ1BIIE: MaKCUMaJAbHAS 3JeKTPOHHAd IAOTHNCTh 11a
N, uTOo COOTBETCTBYeT MOBBIUICHHNH HYKICOPUILHOCTH  3TOTO
peakiuoniioro yeHrpa (no cpasiieHHIo ¢ Ng).

OritocHTeAbHAs JIETKOCTh  NPOTeKaiuuy  ALUIMPOBAHHS  TPH
geficteun N,N-puMeTHAKapOaMOUAOPOMHIA B COYETAHIM C BRICO-
KuMu (70% 1 Ooxee) BEIXOZAMHM 11€eBOI0O NPOAYKTa, NO-BHIHMO-
My, CBfI3aHA He TOJALKO C KHHETHYECKIM, 110 U C TEepMOJHNAMHYe-
ckuM drakropom. OOpasoBanuc BHYTDUMOIEKYJASPHONR BOAOPOMIOHR
cBA3N cTaOuauM3upyer MoJeKyay 3amepieHHOro 1,2,4-tpuasuua:
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Jdaa 1,24-TpuasuioB cTPYKTYPH ¢ ABOHHOK CRA3BI0  MeXNMY
Na) u Ny HeTHIHYHBI, 1103TOMYy G0:see ycroituuBolt OyJer CTpyKTy-
pa a.

Cepocogepxaliie TPHAIHEDLI ITTOXAREPraryTCa THAPOJIH3Y B Pas-
JIMYHHIX CPeJax, Yalle BCero THAPOJIM3 NDOBOMAT B pacTBopax Iue-
Joyell mpH NarpeBaHuu uad Kunayenud. Eme Jgeryc  mporerder
ruzpoaua (Aaxe NpPH KUMAYEHHM B BOJE) MeTH1MepKalTo3aMellell-
HHX Tpuasunos. B cayuae 1,24-tpuasun-3(2H),5 (4H)-autHonos
HJIH MX METHJAMEpKaNTONPOH3BOAHBIX, TUAPONU3 IIPOTEKACT celeK-
‘THBHO, NIpuueM Oosiee NONBMXKHOHA ABAAETCA THOKCO (MCTUAMepKar-
TO)IPYlA B TMOJOXKEHHH 5 KoJabua. 3-Meruwnmepranro-6-R-1,2,4-
Tpuasun-5(2H)-tnon rupponnsyerca crymenyaTo: BHauaje  MpPH
KUTISUeHHH B BOje TUAPOJM3YETCA MeTUaMepKanTorpynmna, a 3a-
TeM B weJ0ylofl cpege mpoTekacT rUApOAH3 K MO THOKCOrpymnme.
TTpu pauTenpbHOM KHMAyeHH! B YKCYCHOM aHTMAPHNEe  TpHasHHa
XXM BuigeasoT 5-R-6-azavpaunsa. AHaqTorHYHBIR MPOJYKT MOJy-
YaiT ¥ NpH ACHCTBHA MepOKCH}xa Bopopopa B INETOYWHON cpeje NHa
tpuazun XXIII, a TaxKe nmpu BOCCT2HORNEHHH IIMHKOM B YKCYCHO-
cnupToBofi cpene |6, 282],

Omnucad uhHTepecHulf cayyaf ruaponusa  3-R-2,6-nuverna-1,2,4-
TpHa3uH-5-0Ha TOj JeHCTBHEM KHC/J0ro MIH OCIOBHOTO KaTaJau3a-
Topa. [lpu npomepenun ocuomsoro ruppoausa (0,1 1. NaOH) oC-
pazyercs 2,6-aumernn-124-tpuazun-3,5(4H)-nuon u 2,3.6-rpume-
Tu1-1,2,4-Tpuasun-5-011, a NMpU KUCJOM THNpOIHIE (OpraiuyecKas
KHCT0Ta) TOABKO TOCTe1dni Tpuasnu [727]:
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s momyweHMs METOKCUTIPOW3BONHLIX TPHAIUHA UIMPOKO IIPH-
MeHAIOT MeTanoNua. Tak, Mpu KUNAYelud B MeTaHoie B TPHCYT-
CTBHH MeTH1aTa Harpus tpuasuios (CIHI), crymenyato BBoAATCH
JBe MEeTOKCHTPYMNMNBl, IipHyem OoJee NOABUKHONH OKazkBaeTcs Me-
THJIMEDKAATOPYNNa B NoJ0MedHH D Kosbua [728, 729].  Amnaso-
THYHO TPOHCXONUT 3TAHOTH3  MeTHIMepKanToTpHasunoB | 688].
5-2ToKcH-3-meTH IMepKanTo-6-R-1,2,4-Tpuasun MoAyJyaloT  MNpH
JeiictBuu TpHpTOopHLa Oopa B 3TUNOBOM CNUPTE B TNPHCYTCTBHH
KHCI0ro KaTa.usatopa ua tpuasun XLV {183].

XapakTepHoil peariuell Nasi CepOCOACPXKAIIHX TpHARMHOB SAB-
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JISIETCSl dMHHOJHU3 MOL HeHCTBHEM aMMHAKA Waw amutoB. OGbIUHO
dMHHOJM3 TPOTEKAeT LpPW LOBLIIEHHLIX TeMIlepaTypax u HaBJe-
HHAX B CIHPTOBOH Cpele B TeyeHnHe IIPOLONKHTENLHOTO BPEMENH,
OCOOCHHO JIErKO — L7  METHIMEDKANTOTPHA3HHOR.  AHAJOTHUYHO
THUAPOMU3Y, aMunosu3 Tpuasunor XLIX uau  wux wmernamep-
KANTONPOU3BONHBLIX MPOTEKdEeT CTYIEHYaTo:  BHayalde [POHCXO-
IMT 3aMcClLleHHe [0 I[O0J0XEeHW0 O Koabua, a sartem J [6, 144,
282, 719].

3amemneilie THOTPYNObLE HA CHUPA3MHOBYIO NPOXoMuT B Gosee
MATKHX YCJAOBHAX, IO CPAaBICHHIO C aMHUaMH, 3aMCHAa THOTPYIMbL
B MOJIOXKEHHH O KOJbla IPOTEKAeT B cIUPTe Tpy OOBIUIIBIX Temre-
paTypax, a B OJOXKEHWH 3 KOIblld — B CTHPTE MpPU HACPEBAHUM Ha
BOASIHON Gane uian Kunguenun (241, 416]. 3amelnetine THOKCOrpynm
B 6-R-1,2,4-tpu3un-3(2H),5 (4H)-uutHoHax  rulipasuiom I[pUBO-
MMT K 00pPa30BaHHIO MOHO- W JNHTHJPA3HHOTPUA3UHOB [243,
630]. B cayuae 3,5-1MMepKANTOTPHA3UHOB [POHCXONLUT CEJIEK-
TUBHAA 3aMeld MeTHJAMEpKaNTOrpymnnbl Mo TOJA0XEHHI 5 KOIbIA.
AWanoryyno TNpPOHUCXONUT 3aMeHd THOKCOIPYMIT Ha THIPOKCHJI-
AMUHHYIO:
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6-Azaypauns moABepraeTcst rajOreHupoBRanvio:  6poMoOM B

BOMIOH cpeyxe, Xaopom, iogoM. 3aMeleHdHe HLET B TMOJOWKCHYUE
6 xkoabua. Ilpu zedcreuu POCl; unu PCl; B 6cagoyHoOM MUDHIHIEC
WIH JAPYroM HHCPTIOM PAaCTBODWTCAC MPOHCXOAHMT 3daMella  OKCO-
rpynn Ha XJop ¢ obpasoBanuveM 3,5-JHUXJOPTPHA3HHOB. B 3THX Ke
YCIOBUAX MOXHO NOJAVYHTL MONOXJOP3aMEeIEeHHLIT  TpHas3Hm N3
3-merunmepkanro-6-R-1,2,4-rpuaszun-5 (2H)-ona  [102, 103]. Ilpu
AeiicTBHH xJopaHdTopmerana na 1,2,4-tpuasun-3(2H), 5(4H)-nuon-
6(1H)-TuoH B pHokcane B IPUCYTCTBHM ILEJOUH NOJIYyYAIOT CMeCh
npouykron: 6-gubTopmerunamepkanto-1,2,4-tpuazun-3(2H),5(4H)-
AM0H H  d-nubropmeTored-6-gudropmeruamepkanto-1,2,4-rpuasun-
J(2H)-on [111].

Cepocojiepxdiine TPHA3HHBL OKHMCASIOTCS MO THOKCO (METHJI-
MeDKanTo)rPynie pasjuyibiM¥ OKHCIUTENAMH. Tak, NpH OKUCTe-
Hud KMnO, B we.1ounofi cpepe CHI obpazyerest 5-Merunmepran-
TO-3-MeTuacy b oHun-6-R-1,2 4-Tpuasut,  KOTOpHA Jerko rHapo-
Jusyercss jno 3aMemleddoro 1,2,4-tpuasun-5(2H)-ona. Ilpn neit-
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CTBHH cyandpamuaa HaTtpus Ha tpHasuH CIIl monyualor coorBer-
crByromwuit N-(6-R-3-R-1,2,4-tpuasun-5-ua) cyapdamun [102, 230}
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Oxncaenwe B marsux yceaosusx XXIH gpuBonur k pucy.abdu-
ALY, KOTOPLIH OTIIOCHTENIbHO JIErKO BOCCTAalldBJAMBAETCH B HCX0Muloe
coejnlicue cyanhUAOM AMMONUNS HIM JHTHOHHTOM (ATPUS, d NpH
OKHCJICHHM B OoJiee MeCTKHX YCIOBUNX, HanpuMep OpoMoM, Iep-
MaHrauaTom Kajus, Bepeasior  3aMemenuvte  1,2,4-rpuasnu-3-
cyabdorHcaoTu [6, 169].

Coenuienuss paccmatpuBaeMoro Kiuacca n[ojRepralorcd  Boc-
cTranoBicuuto. Taxk, npu oGpaborke XCV amanbramoil Harpus B
YKCYCHOKHUCJIOH cpelle NPOHCXOAHT BOCCTAHORIEHHE 0 Yraepoay B
NoJnXKeHWe 6 KoJbld, a Npu JAefCTBHM UMHKA B YKCYCHOH KHCJIOTE
Ha 6-d3aypanua BBUIESSIOT TeKcardapo-6-aszaypauuns.  Ananoruu-
HOe COejlMlieHde 110;1yualoT W NpH AedcrBud Goprujapwaa UaTpus B
JAMOA 282, 730]. Ipu ruapuposanun XXIII na 1inkese Penes
IPOUCXOJMT oTiienseline cepbl. [ecynshupoBaHHe HPOUCXOJMT W
NP AE€HCTBHH TIEPOKCHNA BONOPOAA B HelTPAJBHOH Cpejpe HA TPH-
asuunt XXIII [528, 594, 731]:
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Ipouspompunie (-asaypauuna MoryT o0pd30BbHIBATL padiayulible
KOHAeHCHPORIIINLIC CHCTEMII 3d CYET YUdCTHS B MPOeccax 3amMecTH-
Tesisl B Nogo:KeHuy 6 xonwna, Tak, 6-(3-runpokcunponul)-1,2,4-tpu-
asun -3(2H)-tuon-5(4H)-oH B nunKcare NPH HacbilleHHH raszond-
PA3UBIM XJIOPHCTBIM BOJOPOAOM UUKIH3YeTCs B 3-MeTHATHO-7,8-4H-
runpe-6-nupano-[2,3-€]-1,2,4-rpuazun rRAPOXIOPUN, & 3-MeTHITHO-
6- (2-runpookcustua )-1,2,4-rpuasun-5{2H)-on B 3THX XKe yCJHOBHAX
06pasyer g-0Keo-y-6yTHIO-NAKTON S-MeTUI-U30-THOCeMHKap6a3ona
[182]. IIpemncxen MexaHu3M LUKAM3AUUH -— IPOTOIHPORAHHE MOJIE-
KyJbl HCX0OMHOrM0 TPHa3llH4, B pe3y.bTdTe 4ero 3HAYHTEIbHO CHH-
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JKACTCS JIEKTPOHHAS [IIOTUOCTL 11d TMATOM aTOMC YIJIePnJd KoJblA
M odJeryaercs aTaka HYKAeO(hUIOM — HeloyeNeHH0l Mapoll 3JeKT-
POHOB THJIPOKCHIBHOTO KucA0pofa. [lepemelneHuc mpoToHa Bejer
K MUTEPMCIHATY, copepKalleMy uMka ¢ kucianpoanm. Orienselue
BOJIBl OT HUTEPMENHATA Beser K I0JTYUeHRIO KOHeylloro IpojyyKTd - -
3ametlienHorn nupann-[2,3-el-1,2,4-rpuasuna:
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6- (o-Hurpobeensun)-1,2,4-tpuasun-3(2H),5(4H)-puon  Boccra-
HapJuBaeTes CHAPOKCHNM ketesa (1) B cmadomenounoil cpene 1o
6- (o-avunoGensua)-1,2,4-rpuasun-3(2H),5(4H) -nuona (CIV), ko-
TOPHHA LMKIH3YETCS ¢ XOPOILMMH BHIXOAAMI B KHUIISieM CIOupTe B
NPUCYTCTBUH  YKcyenoii  wuesornt B 2,3,4,10-rerparuapo-1,2,4-tpu-
azuu-[5,6-g]-xnnoann-3-on (CV) [627, 732]. Ilpn aeficreun NaNOj
B KouuenrpupoBannoil coasnofl xueanre na ClV ¢ nocacayrowen
00paboTkod ITHALHANANCTHAKapGaMaToM B yKCYCHOKHCION cpene
HIM JAHSTHAMANOHHA-OUC-KapGaMaTOM BbLLENISIOT  TAPA30HL, KO-
TOPHE TpH KUIsSYeUdHW B CONMOBOM pacTBOpe LUKIM3YIOTCH JO
2[2 (3,5-nuokco-2,3,4,5-Tetparunpo-1,2,4-rpuasun-6-um)j-dbenun - 6R -
1,2,4-rpuasuu-3(2H),5(41{)-mnena (CVE), a npuw KunsueHHH B
xonn. IICI no 2,3,4,6-rerparuiapo-1,2,4-rpuazuno-[5,6-c]-uuHHOMH-3
ona (CVII [733] 6-(n-Avinuodenun)-3-ankunmepranro-1,2,4-1pu-
a3111-5(2H) -0H KoHIEUCHPVIOTeH IO aMHIOrPyNNe ¢ KapOOHHJILHbI-
MH COe)HllelHsiMH (aTb)eruiaMy, KeTouaMu ¥ ap.) ¢ o0pa3opannem
it QoOBHX OClOBAHUH, KOTOpLe NepeXnasaT B TPHUMK/IHYECKHE TPOo-
AYKTH — 3-angunruo-6,7-yurunpo-1,2,4-rpuasus - [5,6-d] - 3,1 - 6ewso-
azenuninl (CVII). Ilpu narpeBanun ruapasonoB B KHUCJOH cpele
BbINEASIOT  3-ankuaTuo-6,7-guruapo-1,2,4-rpuasuno-[1,6-c]-xunazo-
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M@l-5-un-1-onat (CIX) wiu croxiisle NpoH3BoIIEEe HHAOJA, A4 TAK-
RE XHUOIHHA (00PA3oBaHKEe 3THX TPOXYKTOD NDPOHCXOAHT UEpE3
PACKPHITHE TpHA3HIIOBOro MKIa) (cxeMma 7) [668, 734, 735].

f- -
r? H
s
0 Nzc\g'f ’P" g N
i ‘ RCORZ N ‘N(/ " m N
,N P/
RS | N 0
- t - NH, H
Jury X
H 1 H
; :,

N7 NN
nt N = N
5§ ’ N— c R
H Nazcos H=N=N=
| ouriug Ly o | —
o,
N, gt
’r! ‘T\RZ N /
4 75 ‘N

G *N
LIX Cxema 7

B cayuyae 3-(2-Tro-6-a3aypanun-5-ui) DHKAJIHHOBOH KHCIOTL 3a-
MBIKallHe [MKT1d NPOHCXOMHT HPH Kunauenuu B 279%-HoMm pacTBOpe
AMMHAKE B IIPHCYTCTBHH JHIMKIOreKCHAKapGouuMua ¢ obpasona-
HaeM  3-THoKco-2,3,4,6-reTparunpo-1,2,4-rpuasuno-[5,6-f]-1,7-uadru-
pupun-6-ona [736].

5-AnguamepranTo-1,2,4-rpuaszun-3 (2H) -onb NONBepraTes
Tpaucopmannu npu Harpesanuu B T['® B npHCYyTCTBHE KOMILICKCA
PdCl;(PhCN); B Teucine HecKONbKHX 4dacom 710 4-anmua-1,2,4-tpu-
asun-3(2H)-on-5(4H)-ruona [738].  3-Ilponapruamepkanto-1,2 4-
TpHaani-5(2H)-0n cesexTHBHO NpeBpaumdercs B 3aBHCHMOCTH OT
YCMOBHH 1 KaTanuwiaropa B 6-merwaen-6,7-purkypo-4H-tnazono-
[2,3-c]-1,2,4-Tprazun-4-on  #  3-Merunen-2,3,-aurnynpo-7H-tuazono-
{3,2-6]-1,2,4-Tpuasun-7-on [721, 737). TlpumeHeHHe B KAaUeCTRE KaTa-
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auzatopa conn Pd (II) mejer npenmyluecTBenio K mojyyelnnio co-
epmnenus (CX) u nedosmbwnx koauuecTs (CXI) n XX TIpore-
nenue peagknud B menoud (NaOll) sexet K moavucnuio XXIH u 1e-
foabllHX NMpuMecel JpYrux NIpojyxros. bes xaranuzatopa peaxnins
ne uuer. IlpuMensioT uHepTHble PACTBOPUTENH H INIPOHCCCH BENYT
npH TeMIepaType HX KUmeHud. ANeTHIEHOBas CBRA3L AKTHBUDYeTCH
KOMILTEKCOOOpPA30BallHEM ¢ COJIbI0 11AT7T1Aa)HA, 4 34TeM OCYLIEeCTB-
JAACTCA BHYTPUMOICKYJAPHOe ANKWIHPOBANHE IO UYeTBEPTOMY HJ/IH
BTOPOMY aTOMAM A30Ta KOJIbua. XapakTepHas uid S-anauiaTpuas’u-
HOD NeperpyniHpoRKa THINA lICPEeMEeNIeHUA pPajHKana OT cephl K a30-
Ty B 3TOM cJaydae IeocyNecTBHMA, BBHY BBICOKON NIyKi1eodHmbHO-
CTH TPOHIONA CRA3H, a TaKXKe ADPYTroi KoudopMalidy MOJEKVJIH!
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[Ipu pedlcTeun peaxTHBOB ['pHubiapa r abcolioTHOM 3dupe HA
6- (n-xopucTHpHII)-1,2,4-Tpuasun-3 (2H) -tron-5 (4H)-on  nmoayuator
cMech O-enHsa- W 5,5-xudenna-6- (n-xaopetupuia)-1,2,4-Tprasnu-
3(2H)-tHonoR, 4 TaKXe pasjaHUHble IICHUKIHUECKUE TPONYKTHI, NPH-
yeM 00pa30BAHHC NIOBHIX TPHA3HHOB H}ET Yepe3 PACKpbITIE TPUasu-
HOBOTO [[HKJa ¢ Aa’bHelllel UHKJIRIaqued Mo 1yuHBUIMXCA THpa30-
HOB IIpH Kulsiuenuu B cnupre 8 npucyrcreun kKouw. HCL [739). Kuus-
yenneM 6-R-1,2,4-tprasun-3(2H)-tuon-5(4H)-oHa ¢ wmypaebuuoh
KHCJIOTOH B MPHUCYTCTBUU cepiiofl KUCTOTH NOJIyUainT 3avellelHbe
THa1uaz0a0-[2,3-c]-1,2,4-tpuasun-4-ousl.  Tuazoao- u  1,3-Trasuno-
[3,2-6]-1,2,4-Tpua3unbl BLixensitoT npu JefictBun Ha Tpuazudnl XXHI
3hupamMi MOHOX.JIOPYKCYCHOH KHCJOTH B BOXIO-CIIHDPTOROMH 1eJ0Yd
UKW JUOPOMIA/NONeHaMI B 4N€TOHUTPH.IE 1B HPHCYTCTBHHE TPCTHUNIO-
ro amuna npu gkuuguerny [741] Ilpu xunsguenuu MOuOXIOPYKCYCHOMA
KHCJIOTH M dPOMATHUECKOrO afbjieTHia B YKCYCHOM alrHIpule B
npucyTeTsun  anerara  uatpua ¢ 6-R-1,2,4-tpuazun-3(2H) -tHoH-
5(4H)-onom obpaayiorea  2R-6R-2.3-purunpo-7H-tHazono-[3,2-6]-
1,2,4-rpuasui-3,7-puonsl [181]. Ilpu B3aumoneficTBHH TPHA3HHOB
XX ¢ g-ranorenkeronaMu B menounoci cpeye (Na,COjz) npu xom-
HaTHOH TeMuepaType Bblue1aioT 2,3-auraapo-3-ruypokcu-7H-tu-
azoso-[3,2-6]-1,2,4-rprazuu-7-onsl {742}
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6-R-1,2,4-tpuasnn-3(2H) -ceneno-5(4H1)-ounl ¢ q-raJorenkucno-
ramMu (HanpuMep, GpPOMyKcycloif) B ciupTe B NPHCYTCTRHM 3TH.1ATA
HaTpusi  oOpasyior 3-(kKapbokcumernaceneno)-6-R-1,2,4-tpuazun-
5(2H)-onbl, KoTOpble NPH KUISUEHHH B VKCYCHIOM anruypupe obpa-
3YIOT KOIIJelICHPOBAHIIBIe cHCTCMBL:  7H-ceaenanoso-[3,2-6]-2,3-nu-
runpo-1,2,4-rpuazun-3,7-puons (6611 Tlpn p3aumopedcteuu  3,5-
Guc (MeTuaMepKanTo)-06R-1,2,4-TpHa’uHOR ¢ CHAPA3MIIOM ¢ IOC.1e-
AYIOLIUM KHTIstUeHHer IPOMEeXYTOUHOro TpHa3uHda B CIOHPTE B Ipu-
cyTeTBHY KoCOj;  BLIMENAIOT  cooTBeTCTRYIOLWHE MHPA30.10-[3,4-e]-
1,2,4-rpuasunn [743].

6.4, flpumeHeHne AnKapOOIHIbHBIX cOeagHHeHHA

1,2,4-Tpuasuu-3(2H),5(4H)-quonb 1 ux 3aMeluensble nmaxogaT
IpUMENelHe B KauecTRe JeKaPCTReNbX Ipenapatos [647, 676, 677,
686, 707, 708, 740, 744—748} 2- wnau 2,4-zamcmcnnte-1,2,4-rpu-
a3un-3,5-Hous 06MaNai0T BBHIPAXKEHIINM aHTHKOKLLUNAABILIM Jeifi-
cTruem [655, 656, 749, 750], mpoTHBOKOKKOBRLIM neiicTouev [751],
ARJSIOTCA HTPOTHBOONYXOTERLIMII ATEUTAMI MO OTHOWICNHIO K JUM-
danutapuoi neitkevuu [648].

Omncano Bos3MozxHOe Ipuvenenne 2-savelleHHLX-6-R-1,2,4-TpH-
azun-3(2H),5(411)-anonon, wverwmux azorpynny, B KauecThe Kpa-
cireselt, obaanaolllux CpPoONCTBOM K VIIePOAHLIM M ITPOTEeHHOBHIM
BOJIOKHaM [687, 752

3aMelnctinble 6-a3aypanuibl HAXONAT NpHMelleHHe B KayecTBe
necTanlnon. Cpeyd nux halipeHdb coepulieHlisd, o6nanamliye HHCEK-
THULMHOI], 2KADHLHANOA ¥ HeMATOUUNHOA 2KTHBHOCTBIO [753]. He-
KOTOpHIC 2,4-n1u3aMelneriise-3,5- nuokco-2,3,4,5-rerparuypo-1,2,4-
TPHARHUIIL SBRJIAIOTCS 3D(PeKTHRILIMU GLICTPOAEHCTBYIOIUMH HHCEK-
THUMAOMH W AKAPULHIAMH M MOTYT HalTH OpUMeledue JUIA GOpLOH
¢ CeJHBCKOXORSIICTRCHHMMH BpenuTedsamu [754]. B kavectre samen-
JuTelc#l pocta jepua d pacTellHil MOXKIO NPUMENSTH Npenaparhl,
cojepXamye B KAaWCCTRE AKTURIIOrO KOMUONENTd  iPOUIBONIIbIE
3,5-nuokco-1,2,4-Tpuasuna, uHanpuMep:  3,9-)HOKCO-2-alleTHJIOKCH-
vetun-2 3,4, 5-rerparunpo-1,2,4-rpuasun  [755, 756]. I[lpennoxens
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repbunu/ilitie Npenapats, ofaanammiue 10- 4 NOCAEBCXOA0BBIM jell-
cTBHeM u colepamue 2,3,4,5-TeTparugpo-1,2,4-tTpuaann-3,5- LHONH,
KoTopbie 3PQeKTURNILI j1ad BOpLGH ¢ NBCIOrOM B NOCERAX NIIEHHILb,
4 TAKXe MOTVT NPHMEeHYUTLCH JJS YIIHUTOKEHHs AKORBIX H LIHPO-
KOJHCTHBIX COPHHKOB B IIOCEB4X COH, XJ01YaTIyKa, TOMAaTOB; OKd-
3BIBAIOT repbHnHIIOe JNEHCTBHE Ha O/AN0- H MHOTOJETHHE COPIAKH
{720, 757—762]. 2,4-Buc (mappuauyun-1-vMerun)-2,3,4,5-reTparuypo-
1,2,4-tpnazun-3,5-puous 061apanT repOUHUUNIIBIM JeACTRHEM IIPO-
THD OBciora npu 06paboTke JUCTHER B PaliHeHl CTaAWH PAa3RUTHA H
He OKa3nBaloT pedcTBHA Ha Oenuny. BodmokHO nmpuMenenue B
IVIOJ0BBIX capax, Jecolocapxkax u Ha rasonax [763]. 3-Tuoxco-5-
0Kc0-2,3,4,5-TeTparuypo-1,2,4-TpHa3un aKTUBCH 1B KAayecTRC TepOH-
LUH12 NPOTHR 3MAKOBHIX, LHIPOKOJNCTHLIX, OO eTIHHX 1 MIOT0JeT-
HUX COPNAKOR, a TaKMe MOKeT HajiTH InpnMelende B KadecTse dyl-
runupa [350, 646].

7. KAPBOKCHIACONEPKAMHE 1,24-TPHA3HHDI

7.1. ®uanyecKkue U CACKTPANhHAIe XapAKTEPHUCTHKY

g 1,2,4-Tpua3diioR OlIHCAHB MOHO-, AH- 1 TPHKAPOHOHOBLIE KHC-
J0Thl, KapGokcuaslible TPYIOL, Kak MPARHIO, PACIONOXKEHH y dTO-
MOB VIIepoja TpHA3NHOROro KoJabua, Boudce nmoano uayuens pas-
JHUHBIC TTPOU3ROJILIE TPHASHHKaZPOOHOBLIX KiCIOT MO KapOOKCHIh-
HO# rpynmne: aMuybl, HUTPHIH, 3Quphl 11 ADATLC.

TpuazunkapdoHonLle KUCIOTLI NPeIACTaBAsIOT cOB0H GeclBeTnbe
HIH ¢1a000KpALICHHLIE COe)HMHeNHS C JIOBOJBHO BLICOKHMH TeMIle-
paTvpamu IT2RIcnHs, XOpollo pacTBOpHMEL B 30x¢. Tpuasnnnmosu-
KapOONOBbIC KHCIOThl, KAK NPAaBHI0, HeyCTOMIREL

(. yuetoM cTpoeltus, TpHAIHNKAPOOHOBLIC KHCJIOTH JOMKILE 06-
A4aTh BBIPZXKCHBBIMH KWCJIOTHLIMIT ceOHeTBavu. Hevuorouucsen-
IIble JHTePATVDPHHe JaHHLle ne Iporumopeuar atomy. Tax, 174
2.3,4,5-TeTparunpo-3,5-nuokco-1,2,4-Tpuaznn-6-xkapbonosoi  xucIo-
ot (XXVI) B Bounolt cpene pK,,=2,1, pK,. 7,1. Ilo-pu1imomy,
pK,. OTHOCHTCA K JLHCCONHALMH OKCHIDYII TPpuasntd 10 KHCJIOTHO-
My thity [764], B xauecTsc npnMepa MOXu0 npusectd pK, u UPYrux
KapOOHOBBLX KuCAOT: 3-FHOKCO-0-0Keo-2,3,4,5-tetpary1ipo-1,2,4-1pu-
axun-6-gkapoonosaa xucnota (CX11) nmeer pK, 3,5; h-okco-2,3,4,5-
TeTparuupo-1,2,4-rpuasun-6-kapbodoras Kucaorta —4,3; 2,3,4,5-Tet-
parunpo-3,3-11okceo-1,2,4-rpuaaun-6-kapoononasi KuCa0Td — 3,3
[7311]. ﬂpomaonnme 6- azaypauuna no de()OKCH'IbHOH rpynne o0.1a-
NAIOT Mefee BHpAKEHHMMH KHCJIOTHBIMH cBOAcTBavi, tak 6-kapb-
stokcu-1,2,4-tpuasnn-3(2H).5(4H)-nuonr (CXII) umeer snauenue
pK, 6,34 [208].

OTHOCHTRALHO WIMPOKO MPCACTARMCHLI CICKTPAadblible XapaKTe-
PHCTHKN TPHA3HIKApOOIOBLIX KHCIOT H HX IPOL3BOAIBIX, B 1aCTHO-
CTH MONOKap8010BbiIX KHCIAOT.
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B HUK-cnexkTpax TpHasuHMONOKAPGOHOBLIX KUCJOT HMEIOTCH Xd-
PAKTEPHUCTHUCCKUC ITOJANCHI NOMMNIEENHS, OTHOCHMBIC K RAJEHTHBIM
Kojnefanusay  KapOouuabnod u  okcurpynnd.  Hauopuxep, a1sa
2,3,4,5-rerparuapo-3,5-1uokco-1,2,4-tprazun-6-kapboHoBoli  Kucl10-
Th — 1720 eM~! (veoo), 2480,3520 cvi ! (von); Aad 3-aVHHO-3-Me-
Tunamuno-1,2 4-rpuasun-6-kapbonnroii  Kueaotsl — 15G0,1610 cm-!
(ve—o), 3280, 3360, 3470 cm ! (vyn, wm.) [764). B cBazu ¢ uuzkoh
VCTOWYIUBOCTLIO AH- U TPHKADOONOBBIX KHCANT TPHA3WHOBOTD DANA,
B OCIIOBHOM, H3VYellhl CIEeKTPAJbIIbC XaPAKTEeDUCTHKY HX MDPOU3BOI-
HbiX o Kapboxcuibuo#d rpynne. Hanpumep, 8 UK-cnexrpe (KBr)
o-metus-1,2,4-1puasun-3,6-nukapbstoker (CX1V) umeoTesa caenyio-
wue noJocu Oorgotiedus: 2960, 1740, 1730, 1510, 1440, 1380, 1260,
1200, 1170, 820 cm-! [765].

IHegoropoie XapagTepHCTHUCCKHE [NJIOCLE MOTJIOLUCHUS TPHAa3HiI-
KapOOHOBLIX KHCJAOT W UX NPOU3BOAHBLIX npuBcjpenbl B Taba. 24, Ilo-

Tabauya 24

XapaKTepHcmqecxne A0J0CH 1OraouleHnd TpﬂﬂSHHKﬂpﬁOHOBblx KHC.JIOT
1 HX TIPOH3BOAHBLX

Cocarnenue HK -cnexrp (KBr), cm~1 Ceblaka
3-Tuokco-5-0xco-2,3,4,5-TeTparna- 3300 (von) 1650 ve=o) [731]
po-1,2,4 tpaasuu-G-xap6onopan 1200 (ve -s) 1110, 1040,

KHCJ0Ta 990, 835 (Tpua3HHOBOC KOJL-

1O
6-1lirano-1,2 4-1puasnn-3(2H), 3250, 3179, 3040 (vxu) 2230 [81]
541D -awon (ve~n) 1740, 1690 (ve—o)
2-(Mupranir-1-okeH-2-1a1) -3, 5-u1 3120 (wwu) 2245 (vee=n) [681]
0Kc0-2.3.4,5-tetparkapo-1,2 4- 1720 (ve=o) 1243 (v-0)
TpHA3KH-6-KapBoITPHIL 850 (dn o)
3-Benaunamupo-5-MeTineuwnto-1,2,.4- 1 3220 (vvi,xns) 1660, 1600 [764]
Tpitaznd G-kap6onosasi Kicsora (v o)
2-®ennn-4-motua-3.5-21okco-2,34,5- | 3384, 3184 (vam ) 1725, [212]
Terparaapo-1,2.4 Tpuasun-6-gapGor- | 1706, 1675 (vc_o) 1633,
coaMas 1598, 1564, 1496 (vc—n.c—o)
S-Merma-1,2 4-tpiasuii-3,6-ankaps- | 2950, 1740, 1730, 1510, 1765]
MeTOKCH 1440, 1380, 1260, 1200, 1170,

820
2,4- Mudemnt 6-nano-1.2,4-tpiaz- 2240 (ve--x) 1746, 1696 [766]
HI-3.5-/IMoH (ve o) 1594, 1557, 1490
2-®eitna-4-verna-5-uMmuno-G-winann | 1719 (ve—o 3296 (van) [766]
1,2,4-Tprasui-3-ou 2240 (ve==x) 10625, 1595,

1550, 1493

T0MKEHHEe NapaKTepHeTitieckux nodoc norgdollenusi B HK-cnekrpax
3ABUCUT OT mpuMedseMore pacrsopurens. Tak, piaa 6-tuann-1,2,4-
Tpuasun-3(2H),5(411)-auona (CXV) B guoxcauc: 1746, 1731 cm~!
(Ve—o), 1574 cm™! (ve=y), 2247 cM™!  (ve=w); B AMCO: 1733,
1721 em ! {ve—o), 1575 cM™! (ve=n) [B1)
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JOBRNALIO D00 U3YYCHLI SJCKTPOHHbIC CIEKTPH TPHA3HHKAP-
6ouoRuX KucJI0T (Tabsa. 25). Kax pugHo U3 Tada. 25 MOJMOKeHHe

Tabanga 25

JAeNTPOHHLIe cNeKTpsl NOCAOU eHHS 3AMEN] eHHBIX
1,2, 4-rpuasuH-6-KapGOHOBBIX KHCJIOT

Amax(s), B

Cocaumncmic I Ccbiika

p 111 ,]),'[7(977 o EtOH) pH 11

3-Tuoxkco-5-0xco-2,3,4,5- 270 (18300),) 221(8050), |265 (20G00) |[151, 767}

Terparuapo-1,2,4-rpuazun- 1330 (G400) 278(16200),
6-kapGotoBad KucaoTa 312(4700)
3,5-110Ke0-2,3,4,5 Tetpa-  |273 (8900) — 260 (5490) [151]

ruiapo-1,2,4-rpnasun-6-
¥apOotosas KHCAOTA
2,4-Jlnmeti-3,5-1oKeo- (288 (8900) 282(7400)  |282 (74D0) [106]
1,2,4,-tpuazui-G-kapbouo-
Ba# KICJI0Ta
2-Menia-3-mrrokco-5-0kco- (267 (18200),) 234 (11100), [238 (14 G00) |[106, 767]
2,3 4,5-retparuapo-1,24- 1325 (5800) 274(20300), 1265 (24 400)
TpHas3uH-6-kapsonoBan 318(6000)
KHCJ0TA
2,4-Jumetda-3-THokeo-5- (987 (14 100) 289(21000) 1289 (21 p00} | [106]
okco-1,2,4-Tprasun-G-
KapGDHOBAs KHCAOTA

3-Mernarno-4-merui-5- — 218 (4500) — {767]

okco-1,2,4-Tpaazun-G-kap- 245 (5550)

H0oHoBas KACJIOTA 283 (8350 .
312(6500)

MaKCHMYMOR MOLVIONLeNIUA TPHA3ZHHKAPGOHOBLIX KHCJIOT 3dBUCHT OT
pH cpennt.  Ykasannas 3aBucHMOCTL 06ycaoBJICHa cINCOSHACTHIO
3aMeCTHTCIeH B TPHASHIINROM KOJILIC K IPOATOTPONNNHA TAYTOMEPHH.
Hanpumep, 2,4-nusmerun-3-THOKC0-5 0Kco-1,2,4-TpHasun-6-kapboHo-
BdA KHCANTa A4€T 3JeKTDPOHHBI CMeKTD MNOrONeHHs, MaKCHMyMbl
KnToporo He 3aBucaT ot pH B unrepraae 7—11 [106]. 5-Merun-
1,2,4-tpuasun-3,6-nukapBaTOKey  UMCET MaAKCHMYMU NOTJINLUEHUS
264 um (lge 4,43) u 355 nm (lge 4,30), a 5-benun-1,2,4-Tpuazun-
3,6-1ukap6atokcy — 285 vm (Ige 9,57) u 360 um (Ige 4,40) [765].

Hannpie no cnekrpockonun [IMDP tpuazunkapOoNOBEX KHCIOT
HEMHOTOUHCIeNIL H B JIMTEPATYyPe NPHROAAT JUIIL 3HAUCHHS XHMIIi-
YecKUX CABHMOB 3AMECTHTEJl B TPHARHOBOM KOJILILE, 4 IINJ0XK el e
CHMHaJIa TIPOTold THADPOKCHILHNA IPYINnl o0buno 11¢ YKA3LIBAKOT.
B kauectse mpuMmepa MOXKHO Opurectyd nansble cnekrpa [IIMP (1) g
Kanueroil coau 1,2,4-tpuazun-3-kap6onoroft kucmaoru: 1,0 M, a.—
Hs,, 0,55 M. 1. — Hg, B 120; nna  1.2,4-tpuasun-3-xkap63TokcH:
1,07 m. n.—Hg,, 0,48 M. n.—He,, 535 M. 1. {d, CH,), 8,48 m. a.
(¢, Me) s CDCI; [13]; nas 5-mertun-1,2,4-rpuasun-3,6-1MKapOoMCTOK-
cu: 7,1 M. 1. (¢, Me), 5,9 u 5,87 m. 1. (¢, OMe) [765),

Ha cxeme 8 npupemen oSluui xapakTep PparMeHTaud METHJIO-
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Boro agupa 1,2,4-Tpuasuu-3-kapboHoBoll KUCOTH [20]). Monekynsp-
Hbili HOH 3THMUHHUPYET 430T ¢ OOpP430BAHUEM HeyCTOHYHBOTO IIPO-
MexXyTouHoro nmpoldykra (mfz 111), pacmayp wkoroporo mener kK ob-
Pa30BAHHIO NMPAKTHUECKH BCEX CJAraeMblX CIexTpa.

7.2. CnocoGnl NONy4YEHHs TPHA3IHHKAPOOHOBBIX KHCIOT

TpuazuukapboHoBbEe KHCMOTH MOJYYalOT PazqARYHLIMH MeToja-
Mp. Cnocod monyuyeHust :aBUCHT OT cTpoenus 1,2,4-TpHazuna u pac-
NoNOXKeHUs kapOoKcHIbIOA Irpynnel. Agkuisamementsie 1,2 4-tpu-
a3unKaploNORLIe KHCIOTLL, B OCHOBHOM, BLIAENSIOT B BRHjE 3(PUPOD,
HUTPHUAOB HIM dMHJOB, KOTOPLIe 3aTeM THADOMU3YIOT A0 CRODONHBIX
KHCJIOT.

5-R'-6-R%-1,2,4-Tprazut-3-kapBboHOBble KHCIOTH B UX NPOH3BOIL-
e (CXVI, CXVII) wacto nonydawor koupencanuneil q-pukapbo-
HUIBHBIX COENMHEHHH C aMUNDPA30HOM 3TUIOBoro 3dupa anenenol
KUCAOTH WM ¢ nua@opyaruypazonom [13, 20, 39, 40, 63, 216
Peakliuy aavplKaHuA IMKAA BejyT B PA3IHUYHBIX YCJIOBHAX: B CJy-
yae 3pupa — cHHTE3 TPOBOUAT B aBCOTIOTHOM STHIOBOM CIMDTE UJH
rerparwypobypaie B NPACYTCTRHH KaTadu3aTopos (HampuMep, Tpu-
3TUMAMHHA) IpH KHISYEHHH, B cilyyae uHaHGopMaMuapaszoua -—
KOHJl@HCAN A yCNeWHO MpoTeKaeT NPH KHISYEllMH B KHCHAOf cpeje
(Hampumep, yKcycHol Kuciaore). [as nonyyenus 5-R'-6-R2-1,2,4-
TpHasnn-3-kapbdsrokeu (CXVI) Moxio mcnons3orars He aMuupa-
3011, d THXPA3HHrHADAT M STHJAORBIHK 3(pHP THOKCOAMHIAE, KOTOpLIE
MpH KOMHATHOH TeMmepaType oOpa3yloT aMu}ipa3oH, NocTenyiollee
KHUIAYCHUE KOTOPOTro ¢ o-JHKETOIOM jaeT KOHeUHB({l MpOjyKT:
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5-R'-6-R?-3-uuano-1,2,4-rpuazun (CXVI) aerko Bunensercs npu
LefCTBAM  LMAHICTOTO Kadus Ha 3-aakua(dapua)cyashonnn-5-Ri-
6-R?-1,2,4-tpuazun B JM®A npu komHaTno#r temmepatype [59].
Tpuasunt CXVIL, a takke crofonHLle KHCJAOTLI MOXKHO MOJYYaTh
v nukauzapueii B wmenounoi cpene (NaOH, Nay,CO;) 1-dpenunn-1i-
1HaHo-4-amuHo-4-KapOMeTokcH-2,3-nuazadyraanena-1,3 [192]

Srunopwiit adup 1,2,4-rpuazun-3-kap6onosoit kucaorst 140]. K pacrnopy
445 r (0,034 Mcab) amuapasolla 3THIonOro adupa wWaneiacBoit KucaoTel B 100 mMa
a6ecoMOTHOT STHAOBOro cliMpra pobamiaaot 5 ma AcOll mpun 65°C. 3atem nop-
uuaMI 1pE nepemcwBaniuu gofazasior 2,0 r (0,034 moab) MonoMmeploro CBe-
Keneperiankoro ranokcada B 50 w1 TI®. BmacpmuBawoT 15 Mult 1 J06aBIA0T
48 r (0,51 wmoaw) abcomwTtHoro TpHsTHIaMiua. llepemeinnBaior 24 u. [Momue-
JauneawT 10% pacteopom NayCOjz no pll [0, TIpoaykT 3KcTparupymor 3dupom.
OuncTry IPOM3BOART NCPeKplcTadau3annell n3 3TaHoaa. Bexold npoaykrac T. I,
72,5—73,8° C coctanser 2,86 r (55%).

Ob6paborkofi coorsercTByOIUMX 1,2,4-TPHA3UNOB, He HMEKOLHX
3aMecTUTeNd B No.0XKeHuu 5 Koabnd, B BojaHoH cpene KCN puije-
asior 3-R'-6-R2-1,2,4-rpuasun-5-kapbokcamuy [55), a npu peiicTrun
HCN unu NaCN 8 [IM®A — 3-R-5-piano-6-R-1,2,4-rpuazuns
(CXVII) [65, 775). Ananoruuioe coepuiedye MoayvyawT U 0pu pel-
cteuy NaCN b JIM®A na 3-R'-5-xm0p-6-R%-1,2,4-rpuazun {89}

e CN CONH,
N ? . ’/&_ 2 -~ Z 2 %‘ 2
)-’\J\'N"R NaCN N | R HCN N/\l‘ﬂ KCN N | R
v LMDA ,*\,’V AMPA )\\,N Hz 0 N
RiON R N RT N 1 N
XXV LX7T

RI=#H,CMe, SMe, Ak ; R%=p APk, Ph, Ar.

3-R-6-0KCO-],6-,ILHI‘H1LpO-1,2,4-TpH'dEHH-5—Kap60HOBbIe KHCJTOTLI
ROAYMAIOT NIPH_ OKHCACHNM NepMaHraHaToM Kaaus o 5%-liom pac-
TRope NaOld 5,6-11}1MeTHJ-3-R-1,2,4-Tpuasu1{a, IpHYeM J10Kasalio,
9TO 3AMECTUTEN: B NMONMOXEHHH 3 KONbUd B 3THX YCIOBHAX HE TOA-
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Bepractcst OKHCICUHIO, jdaike B clydyae METHIBHOTO 3aMecTHTEeNs
[36].

6-Amnno-3-R-1,2,4-tpua3un-5-ke poHOBLIC  KHCJIOTH H HX [IPO-
HABO/IbE NONYYAIOT B pe3yabTaTe PasMbIKAHHS LHKTA MUPUMHUNIO-
[5,4-e]-1.2,4-rpuasuina. Peaknuio MPoBOMAT NMPH NJIMTENBHOM HATpe-
BallHIl B PasIHYHBIX cpelax (B BOJLHOM 3THIOROM CIHPTC B OpHCYT-
CTBHU TPH3THJAAMIING, B aMMHAuyliOM pAacTROpe alleTona, B BOJHO-
MeTalog biOM pacTRope weaoud u ap.) [768—772). Tlpu nmeficreuu
MeTilJiaMHHa B 3THJIOBOM CHHPTE Ha d-oH-mupuMuio-[5,6-e]-1,2,4-
TPHABHU-3-3TOKCH BBIIEAAIOT 3-MeTHMaMIo-6-amuno-1,2,4-Tprasun-
3-MeTHNKap6GaMu)y, a B cnvyae 3-METOKCH-NIPOM3BONHOIO MHPHMHUJLO-
Tpuasuna B Kucaoli cpeye (HCI, meranon) monvyalor 3-3r10KcH-6-
aMuHo-1,2,4-TpHasun-5-kap6atoken [139]

6-Merna-3-denun-1,2 4-rpuasun-5-kaphonurpua  [89]. PacrtBop 082 r
(0,004 wmo1s) 6-mertua-3-teria-1,2,4-Tpryazwua B 5 s JM®A  poGabisor K
pactoopy ftvanuernro Hatpis (022 r) B 5 ma JIMDA nmpu oxaamaenuyu B JciLs-
voft 6ame. [lepeMcermuBawT | 4 1 JeaKUnoHiyio (MOCh BuJnBaieT B M3OHTOK
Jefstnofl BoasL, Doy c1ofi skerparnpyioT GeHsonoM. Opranuwdecku#t ¢10% npo-
MBIBAIOT BoA0H 11 eywar Hai He3sollbim NapSO., Tloese otrouke pactrOpuTeNs
OCTATOK DYINLAKT Ha XpoMaTorpabnyeckod KoJOUKe ¢ CIVIMKAreideM (3JI0eHT —
Genzos). OnueTsy DDOM3BOAAT TepCKPUCTALIM3AUNCH M3 LpKIoreKCada. Buxog
mpoiavkTa ¢ 1. ma, 134--135°C cocraeaser 0.68 r (87%).

Lukansauuedi  1-genna-1-amuno-4-nuano-4-xkapGMeroxcu-2,3-1u-
asabyTa-1,3-xHCHa B CO.L030OM pAacTBOPE CeBbIICTAITI-aMHHO-3-(e-
H1I-1,24-rpuasnn-6-KapGoHOBHE KHCJIOTL, a NPH TIPOBEJEeHHH De-
dKIlHH B 3TaNojc B MNPHCYTCTBHH 3THJAATa HaTphsd BBIIENSIOT 3(hHp
kuc1oThl. LlnkIu3anns yvkazaguoro uazabvTajveda B BOJLHOH le-
JIOUI IIPHBOJXHT K oOpaszosaduio 5-okcu-3-R-2,5-nurunpo-1,2,4-rpu-
asimi-6-kapGonosoii xucaors [192). tuncswii s¢gup H-okcu-3-R-2,5-
aurmipo-1,2.4-tpnaszun-6-kap6oHosoft kuenotw  (CXX)  yenmemmno
NoFy4dIoT UPH KOHJNEHCAIIHH aMHKJIpa3oHa C .IH3TUIME30KCaTaTOM B
sTaHoae {776, 777] unu OpH KHNSUEHHH TCH.(PA30HA JHITHJIOKCO-
Mmagorrata ¢ spupom uvupata (CXIX) p uzo-uponuaorom compre
[7771:
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B cnyuae mupumunn-[4,5-e]-1,2,4-Tpuasuna OPOHCXONHT pasmbl-
KdNHe j1MKJaa ¢ 00pasoBaHHeM 3-3THATHO-D-amuno-1,2,4-rpuaizuni-6-
alkHukapbaMuna [773, 774], a 3aMcueHHble 3,9-iHamnno-1,2,4-TpH-
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a3un-6-KapO3TOKCH TMONYYAOT U3 NHPHMHAO-TPHA3HHOB B [IPHCYTCT-
BUH aMuHoB [764, 773, 774], a Taxke B peaynbTaTe R3aMMOJAEHCTBHS
YIJI€KHCJIOro TYaHMAHIa ¢ JHGPoM-ManonoaHIuTpuaom [778, 779]. Hs
3aMeileNHblX NHpHMH0-[4,5-¢]-1,2,4-TpHa3HiOB MOKHO BHIAENATh H
3,3-gHoKc0-2,3,4,5-rerparupo-1,2,4-Tpua3un-6-kapboloBry0  KHCIO-
Ty, Lukausanuell saMemenibix THAPA3OHOR NIPOH3BOAILIX KeTOMA-
JOHOBOH KUCTOTH ¢ O-(eHH/IeHAHAMHIOM AoJydYalor 6-Kapbamous-
3-Tu0KCO-5-uMu10-2,4-nupennn-1,2,4-rpuasun [780].

OTHOCHTRJABHO INKPOKO M3Y4YeHbl 3-0KCO (THOKCO)-5-0kC0-2,3,4,5-
Terparuapo-1,2,4-1puasun-6-KkapGoHOBble KHCJAOTHL H HX IDPOM3BOA-
Hbl€: HMTPHJB, aMHAbl, 3QHpbl. Takue coenuneNdss NOAYYAOT IIHK-
Au3danMed 3amerennblx [BAPA30HOR, 4 TaKKe NpeBpaleHusMu
(GYUKIHOHANBHBIX TPYTN B TPHA3HIOBOM KOJIBLE.

HarpeBanuneM THAPa30Hd MaJeUHIHAMHLA B IPHCYTCTBUHM IRA0UH
nonyyamwr 3,5-1H0KC0-2,3,4,5-reTparunpo-1,2,4-rpuasun-6-kapto-
Hory!o kucnoty (XXVII), a npu Tepmuueckoit 06paborke BhIjges-
IOT 3dMeledHbldi amMnJ KHCJAOTH. TlpM LuKAM3ALMHM nMdaHALeTHJI-
KapBaMH)Kap03TOKCHAPHITHAPA30lla nonyyaKT 3,5-11mokco-2,3,4,5-
Tetparuapo-1,2,4-tpuasud-6-kapGonutpun (CXV). Peaxkumio meayt
B PA3JMYHBIX VCMOBHAX: B NHPHAMHE NpH KUNSYEHUH, B KCWJOJIE
Npy JUTHTEAbHOM KHIAYenuH (mo 50 u), jayulle Boero 3aMHKAHHE

LHKJd MPOUCXOHT B COJNOROM PACTBOPe NPH HATDPeBdliHH B TeUEHHE
10—15 mun [212, 678, 679, 682, 781—795]
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Monndukanusmu Merofa nonayyends rtpuasuHa CXV sBasercs
peaknus B3auMOAeHCTRHA 3THJIOROTO 3(HpPa XJOPMYDARbHHON KHC-
JIOTH, ¢ apuaruypasonniano-N-MeTHaaleTaMHIe oM, HIYLLas depe3
06pa3oBadue TpPOMEXyTouHoTo N-mMeTHIaueTamMHANPOH3IROANOTO, a
TdKKe DeaKilhs (apHATHIAPa30HO)-MANOHOAHHUTPHAA ¢ H30nMAaANna-
TAMH HJIM HW30THOM3OUHANATAMM B MHPHJAHIE B NPHCYTCTRUM AuGY-
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T HANAMANRTATA WM B CIIMPTE B NPHCYTCTBHH TPHUITHAAMUHA TPH
HATDEBAHHU WJIM KHUMsiyeHuu {212]:
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Hans nonywenns 6-nuaio-1,2,4-rpuasun-3(2H),5(4H)-auonos uc-
NoJAb3YIOT THAPA3OHK, HATIDAMED (3TUANHMPHANN-1-0KCHI-2-0A) TuA-
pPA30HOLMAHANeTHAKADOAMAT, KOTOPHI NPU KHOAYECHHH B MHEPTHOM
pacTBoputese (nanpumep, AeKaJdHe) AdeT KOHEUHBIH rTpHa3MH

[681].

3-AmMnuo-5-merHaamnno-1,2 4-rpnasun-6-kapGonosaa Kucaora [764]. 2 r 1-
METHA-7-aMMHO-6-2327TMMA3UHa KHIATAT mpu neépemeimsandk o 20 ma 2 1, NaOH
r teuenue ] 1. Oxaaxpaior, noakucnsot Cl Bunapuuf ocagok oTdurribTpoBH-
BaioT. OuucTKY NMPOM3IBOISIT NEPEKPUCTANIN3ALHUCl] W3 BOAH, BrXoj NPoAYKTa C
1. m1. 353—355° C cocrapaser 0.9 r (50%).

B pesyabraTe peakuMu AMITUAMATOHOBOH KHCJAOTH ¢ 2-MeTH]-
CeMHKaPOA3HAOM BblAeASIOT ITUAOBKIE 3hup 2-MeTHs-3,5-1M0KCO-
2,3,4,5-rerparuspo-1,2,4-1puasuH-6-Kkap6OHOBON KMCIOTB, 4 [pPH
B3dMMOLEACTBUHY AMITUIKETOMAN01i0BOr0 2Hupa ¢ THoceMHKapbasu-
JoM g 95% 3THioBOM cHMpTe MOAYYAT 3-THOKCO-H-0KC0-2,3,4,5-Ter-
paruapo-1,2,4-tpuasun-6-kap6atoken [151, 767, 766, 796}
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3-Tuoxco-5-oxco-2,3,4,S-Terparunpo-1,2,4-Tpua3uu-6-xapﬁouonan KHCAOTA

[797]. K 240 r (1,455 Moaw) am3THIokcomalonata moGaBasior 163 r {1.8 momb)
TroceMyKapGasuna B 50 mx 95% srtiitoBoro cmupra. Peakunonuywo Maccy mepe-
MeUNBaT 24 4 NPH varpebasuu, 3aTeM OTMOHSIOT STHJODHA cnupr, K ocratky
Robapastior 1150 s 1 v, NaOH w warpepator peaKliHoHRYI0 cMech Ro 80° C
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AJ8 TOJHOA OTFOHKH ITWJIOBOTO CNHPTa, BaiIepKHBaIOT PeakuWOHHYI0 cMech TPK
80—85°C 6 u, moazepxusasgs pH 8 (aomosmurensio jobasisaa 450 Ma | H
NaOil), @umwtpytor, duivrpat moakucisior koHu. LICl mo pll 2. Ocrasasior
Ha 24 u npu 4°C. Bunapwmi ocanok oTduastpopuiBaiorT, OUHCTEY WpPOU3BOAAT
nepekpUcTajaMsanred 43 Boan. Buxon npoaykra ¢ t. uj, 222—224° C cocrab-
aset 829%.

3-Troxco-5-0kco-2,3,4,5-rerparnnpo-1,2 4-rpuasnn-6-kapbamup, [796]. 9 r
(0,05 mosbp) THOCEMuKap6a3oHa AHAMEHAME3OKCANEBOH KHCJOTH B 40 M1 2 w.
NaOH ocrapasiioT cTosiThb B TeyeHHE LHS TNpH KOMHaTHo@l Temnepatype. IToakuc-
asait HCL Ocanok orduavrposuisalor, O1MuCTKY MPOU3BOAAT NEPEKPHCTA/LIH3ANH-
ef 13 cmecu nHpUaMy—BoAa. Buxop npoaykra ¢ t. ma, 350° C cocrasasier 5

(60%).

TpuasniuxkapboHoBEIe KHCIOTH MOXKIO NOJYYaTh U APYTHMH CHO-
cobamu. Hanpumep, npu obpaboTKe 3-aMHUn0-5-MeTHI-NHPa3oJia
HHTPHTOM HATPHA B Da3bamiielHoil coasiHoli KucaoTe mpu 0°C u ¢
nNocnreAyIONIHM 3dMBLIKdHHEM [OIPOMEXYTOUHOrO NIpOAYKTd B IIeJN0Y-
HOH cpexe Boigenasior 2-R-3,5-xuokco-2,3,4,5-terparuupo-1,2,4-tpu-
a3uH-6-kap6onopyio kucnoty [798]. Ee uurpu.a moayyaiT neficTu-
eM NaNQg B pasfGaBnennoii COMsiHOA KHcaoTe Ha 8-R-xupoamn ¢
nocaexyiomeid 06paGoTkofi MOJYUEeHHOrO MPOXYKTA 3aMellleHHbIM
AMHI0M [HAHYKCYCHOH KHCAOTH M UMKAM3AUHEHA MOPONYKTA NPH-
coeauienns [680]. Croboauyio KHCAOTY BulAedIOT M NP AcHCTBHH
H306bITKa MoueBHub (200—220° C) na 6-amuno-5-apunaso-1,3-au-
MeTHJAYPALMI, ¢ NocaeAyooileli 06paboTKOH HPOMEXYTOUlOro 3d-
MCILIeHHOr0 a3aJMMa3nHa cnupTopoil weaousio (10% KOH) [799]):
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[Ipn OkucaenMu NepmanranaToM Kadids B WIeTOYHOR  cpede
6-cTuposn-3,5-1uokco-2,3,4,5-rerparunpo-1,2,4-TpHasuna  NPOHCXONUT
OKHC/Jeline CTHPOMbHOH rpynnel ¢ ofpasosanueM Kucaotel XXVIII,
al1aJIOTHYHO [POUCXOAUT OKHMCJACHHE  B-CTHPOJ-3-THOKCO-5-0KCO-
2,3,4,5-rerparuapo-1,2,4-Tpuasnua, o0pA3yOWAACH HATPHEBAN COJb
3-cynbokucnorsi-XXVII npn noxkucnenmn xaer XXVIH [800).
Oxncnenmio  noapepraioTci u  6-MeT-3-0Kco (THOKCO)-5-0KCo-
2,3,4,5-rerparunpo-1,2,4-Tpuasuubl nox gelficTEHEM MePOKCHIA BO-
Acpona B CoasiioKucaon cpefe npu 40—50°C  po CXII, XXVIIIL,
NPUYeM MEPKAMTOrPYNNa B ITHX YCIAOBHAX He OKHC/seTcs, BEpOsT-
HO, 34 CYUET NPOTOUHDOBAHMA THOKCOLDYNIH M CABUCA PaBiOBECHS
noX meificterem H+ B cTOpOHY TPYAHOOKHC/ISIEMBIX CYMbH/1-HOUOB.
IIpn nponeneHHH oKHChelnMs NEPOKCHIOM BOXOPOAA B HEeHTpabHOH
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€pede, HapAoy ¢ OKHC/eliMeM METWJIbHOH TDyNme NPOHUCXOLUT Je-
cyabpuporande ¢ o6pasoBandeM 5-0Kco-2,3,4,5-terparuipo-1,2,4-
TpHa3uH-0-kap6ouosoh kucaoru [731]:
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Jlerko Npo#cxXOAHT 3aMelieiMe GpoMa B noJioXeHuy 6 KoJbiia
Ha HUTPWJBIYIO PPYNNY NpH ASACTBHM LUHAUNMAA MEAd B TeTpaMe-
THJAMOYEBHHe 11a D-Opom-6-a3aypauua [81, 106]. Hurpunsias rpyn-
N3 JIerko THUPOJIM3YeTCs Npu HarpeBaHud B pasbGasielioil conf-
HOHl KuC/a0Te 10 ¢cBOOOIHOH KHCJOTBI,

1-Penna-3,5-nuokco-2,3,4,5-teTpardapo-1,2,4-rpna3nn-6-kap60HoBaA  KHCJIOTA
{784]. Cmecs 1 wmmom l-penun-6-uurpur-3,5-auokco-2,3,4,5-rerparugpo-1,2,4-
rpuasuna W 10 ma 20% HC! kensatar ¢ obpaTHHIM XoNoAHJIBHHKOM 3 4. Paszpgens-
10T cMecb Ha HeboJgpuiHe MOpuUHH M oXJaXjaloT, OuabTpylor, ocafoK CylaT Ha
Bo3ayxe, [loayyeHHBIA KpHCTAMIOTHAPAT KMCJAOTH ¢ T, T, 203—205° C cyniar
mpun 130°C oo MOCTOSHHOTO Beca H BHIEJSIOT KHCAOTY € T. M 224—226° C.

Ilpu peficTBuM 3TuAaNeTHMHAATA B HENOJASPHOM DacTBODHTENE
(nuoxkcan) wa 3,5-pukap6Merokcu-1,2,4,5-terpasui BHIEGAANT ¢
HU3KUM BbxonoM 5-R-3,6-6uc(arokcukap6ounn)-1,2,4-rpuasuu. Smau-
MUUHPOBallMe a30Ta NPOHCXOAMT npu AeHcTRHH Ha 3,6-6uc (MeTok-
CHKapOouHa)-1,2,4,5-Terpas3uil UMHHONUTPHIA B TOJAYyOJe HIU XJIOD-
Gensose ¢ ob6pasopanueM  5-R-3,6-6uc (MeroKcukap6onua)-1,2,4-
Tpuasuua [765, 801}
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3-R-1,2,4-Tpua3uni-5,6-1ukap63TOKCH NMOJYUalOT H3 -IHKETOCYK-
IMHATa Y KapbaMHJATHADasulia, NocldeAYOuA THAponu3 3pupos
TPHA3HIOBBIX KHCJOT BeleT K BLIJENEHHIO TPHASHIAHKADPOOHOBBIX
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kuc1ot [6]. Ilpu KollmeHcanuMH o-THKETOCYKIMHATA ¢ aMBADAZHHOM
STHJOBOTO >(pupa maseneBoll KucaoTh Bbgeasior 3,5,6-rpukaps-
3TOKcH-1,2,4-Tpua3ui, KOTOPHIfi Jerko ruiponusyercsd a0 cBoOoI-
woit 1,2,4-tpuasuu-3,5,6-rpukapbouoroit  kucaors (CXXI) [802].
Kucmory CXXI Beiaensiior W nNpy KuOsYeHdd ¢ OepMalraiaToM
KaJus B BOJAHOH cpeme nuppon-[1,2-c}-1,2,4-6enzorpuasuma [803]).
Ipu rungwenun B sBoanoit mesoun ¢ KMnOy xucaorer CXXI obpa-
syerca auruapui 1,2,4-TpHa3uu-5,6-1MKapOONOROH KHCAOTHI C OAIO-
BpeMElHhM OTINEMJIeHHEM KAPGOKCHALIOH TPYNNbl B IOJNOMKEHHH
3 koJbia. AHaNMOTHYHLIH MURKAHYECKHH AHTUADHI BHUETSIOT H IDH
Harperauuu 1,2,4-rpua3uu-3,5,6-TpuKapbOHOBON  KHCJAOTH B BoLE
B OpucyTerBHu Kucaotel [802, 803):
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1,2,4-Tpuazun-3,3,6-rpukapGonopan kucaota [802]. 164 v KeCOs; 5 400 mix
3THAOBOIO  cuupTa  A00ABASIOT MpH [eNpephlBOM BCTPAXUBaHMM K 22,1 r
(0,075 moaw) 3,56-TpHkapOsToken-1,2,4-Tpuazuny B 50 Ma sranosa (oxnaxiedHe
Jdbjom). OcraBastor Ha Hous. @uabTpylor M sHaeasior 24,1 r (100%) mpoaykra.
OuvcTKy Tpol3BOMAT NepekpHcTadnHsanueft 3 50% 3sTuloporo cmupra; T. WL
300° C.

IMpy puknuzagun 3Tua-a- (1,2- THKAPOGITOKCHTUADPAZHUIIO) -B-a MH-
HO-KPOTOHATA, NOJYYellHOTO B pe3yJbTaTe KONACHCAIUHMM [-aMUHO-
KpOTOHaTa ¢ AM3THJNA30juKaplokcuaatom B GeH3one, B 3¢pupe B
NPHCYTCTBUU aJIKOTONATA TAJIMA, PacTBOpellioro B Gensone, NpH
KHISUellMd BHAensoT 1,6-xuxap6arorcu-5-R-1,4-quruapo-1,2,4-tpu-
a3un-3(2H)-ou [779].

Peaguuesi 1,2,4-tpuasun-3(2H),5(4H)-nuona c stuaxaopdop-
MHATOM B NUpIAHHE noayyaior 1,2-1ukapO3TOKCH-3,5-IHOKCO-TeK-
caruapo-1,2,4-Tpua3un, KoTopelii B CIIMPTOBOH cpepe MOA jeHcTBHeM
3THAaTa HaTpus oOTmenaser kKapOsroxCcurpynny B [OJOXKEeHHH
2 Xoabpa M nepexoaudT B 1-Kap63TOKCH-3,5-AHOKCO-Te€Kcaruapo-
1,2,4-rpuasun [804]
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7.3. XuMuueckye CBOMCTBA

Bee peakuun tpuasMukapGOHOBHIX KHCIOT MOXKHO YCJIOBHO Pas-
JAeNUTh HA pPeaKlMH KapOGOKCHIbHOW TPYNNbL H PeaKlHM JAPYTHX
GYHKIHMOHAABHBIX TPYNN B TPHAIUIOROM KOJIbIlE.

Ans nonyuenust 1,2,4-TPUA3MHOB, He UMEIOUIUX 3aMeCTHTeJeH,
HCIOJb3YIOT ACKApPOOKCHIHPOBAlHE COOTRETCIRYIOIIEH TPHA3UHKAP-
60HOBOM KHeaAOTH. Taxkum 00pa30M GBI NOJyuen HelaMereHH bl
1,2 4-rpuasan u3 1,2,4-rpuasun-3-kapGouoBoi KucaoTel, JlekapOok-
CHJIMDORAHHE NPOBOAAT B BOANON megOuH HJAH XJA0pOdOpMe mNpH
120° C [13, 39, 40} Jlekap6okcuanponranuem 3-R-6-okco-1,6-aurua-
po-1,2,4-rpua3un-5-kapboHOBOH KHCJAOTH B KHMSIIEM KCWIOJe B
HOPHCYTCTBHH CJef0B MMuepasbliofi kuenorul noaydaior 3-R-1,2,4-
Tpuasun-6 (1H)-on. B cayuae 3,5-nuamuiio-1,2,4-rpuasui-6-xapoo-
HOBBIX KHUCJOT NEeKAPOOKCHIMPOBAlHe BCAYT NPU BBHICOKMX TeMIle-
parypax noxm BakyymoMm [764]. Orwennenne COz or 3,5-au0Kco-
2,3,4,5-TeTparuapo-1,2,4-1puasun-6-kapGoOHORBIX KHCJIOT MPOMCXCTHT
npH BHCOKux Temnepatypax (230—270° C), npu 3TOM RelliecTRO B
Teyellde KOPOTKOrO BPeMEeliy BO3TOHSeTCs, UM NPH HarpeBdaHHd B
Audenrnogom 3PHpe, a Takxe NPH KUNAUeHHMH B pasGaBaenion
HCI [151, 106, 749, 766, 781—786, 792, 799].

Xnopanruapyasl TpPUAIMHKAPOOHOBBIX KHUCJAOT NOMyIAIOT I[IPH
JAeCTBHH XJAOPHCTOTO THONWJA B Pa3jIMUNBIX cpeaax. B kucaof
cpelie MOMyyYaldT XJAOPAaHTMADHL KucaoTh [805), a npu mefictBuu
SOCl; B aumeTHApOpPMAMHIe OJHORPEMEHHO IIPOHCXOIMT H 3aMe-
HIeMHe OKCOrpYMMel B KOgbie Ha XJop B 3,5-AH0Kc0-2,3,4,5-TeTpa-
runpo-1,2,4-Tpuasun-6-kapGoHosmx Kueqaorax {779}
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Xnopanruppup,  2-therna-3,5-Auokco-2,3,4,5-rerparnapo-1,2,4-1pHasnn-6-kap6o-
HOBOA xucnorel [805], 930 mr (4 mmouan) Geapcanoro 2-beHu-3,5-1H0KCO-2,3,4,5-
Terpariapo-1,2,4-rpHasun-6-kapGoHOBOH KHCJIOTH KHAATAT ¢ oOGpaTHBIM X0JI0 JHJb-
HHKoM B 50 mMJ XJopucTore THoHuia b TeucHHe 7 u. M36utok SOCI; oTronsor
moa pakyymom. K ocaaxky B kKouabe go6apasior 30 Ma cyXoro Ocu3oza M pacTBo-
PHTCAL OTrOWAIOT RO BaKyyMoM. Dmixox Hecounwensoro npoaykra 1,0 ¢ (100%).
OulicTKy npousBuaAT nepekpucrasiusanyel us Gewsosa; T. T 172—174° C,

Croxnble »(GHpPbI NOAYYAOT ACHCTBHEM CIHDPTOR Ha TPHA3HN-
Kap60o1OBble KHCJAOTH B MNPHCYTCTBHM KHCIBIX KdTaJH3aTOPOB MJH
npu narpesaiiuy. Hanbonee WIMPOKO paclpoOCTPaHeHd MeTOx HOJy-
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YelUHA CJOXKHEIX 3()UpPOB HPONYCKAHUEM CYXOrQ XJOPHCTOrO BOJO-
poda uepe3 cIHMPTOBOH PaCTBOD KHCJOTHL ¢ NOCAGAYIOLMM KHMsue-
HHeM. B cayvae MeTHIOBOIO choupra AOCTATOUHO AJUTENBHOIO CTOS-
HHSl NPH KOMHATHOH Temneparype (X0 12 nueit). B kauecTse
KaTaau3aropa MOXIIO UCMOJAb30BATH CepHYI0o KHeaoTy. Onucano npo-
Befelne 3(UPOB KHCAOT B CNHPTe B NPUCYTCT3UM 3THIATA HATPHS
{788, 797, 806]. Ilpu neiicTBuu reTpadropuia cepsol na XXVIII Bol-
Aeasior  6-tpudropmerna-1,2,4-tpuazun-3 (2H),5 (4H) -amon, peax-
UM OpoBoaaT mox aamiernvem npu 50° C [78, 79, 109}

3,5-uokco-6-kapharokcu-2,3,4,5-rerparuapo-12.4-rpuasun  [806]. 157 r
{0,1 wmoaw) J,5-an0kco-2.3,4,5-1eTparnipo-1,2,4-1pnasui-6-kap6oHoBOA  KHCJIOTH
B 225 mu aGeoaotiore 3tanosa ofpadaruBaior cyxum HCI B tewenue 75 MMH Nph
15°C. 3arem cumech HarpesawT | 9 ¢ oOpaTHBIM XO0/10aMABHHKOM. KouneHTpu-
pylor 10 30 wma m oxmamaawor a0 —5° C, Ocapok oThHALTPOBHIBAIOT. .OUHCTKY
OPOH3BOJAT NCpEKpHcTadJH3anucei W3 Boanl. Bulxox npoxykra ¢ T. mi 180—
181° C cocrapaser 12 r (65%).

IMpn xunsiuenuu  3-THOKCO-5-0Kc0-2,3,4,5-TeTparnapo-1,2,4-Tpu-
a3uH-6-xapGsrokcn ¢ LiBH, s abcomornom terparuipodypane 06-
pasyercs  [3-TuOkco-5-0Kkc0-2,3,4,5-terparunpo-1,2,4-rpuasun-6-uij-
kapGunona [807].

Heficreuem 84% ruapasunruipara B ciiupre Ha CA0XKubHA adup
TPHA3HHKAPGONUOBO#A KHCJIOTH BBIAGAAIOT THAPA3WABL  COOTRETCT-
sylolux Kucaor, Ilpy Haauuuu B nogoxennu 3 HaAu 5 TPHA3HHORO-
ro KOJIbIA MepPKaNTO- MJAH MeTH/JAMEDKANTOrpynn MPOMCXOAUT OLHO-
BpeMenHo 3amelnenue ux na ruapasun [806, 808} I'mapasman kuc-
JOT NONYYAIOT M IMKAH3AnUeHd TCUIAPDASHHTHADATA C 3AMEILEHITbIM
AMHIOM 0-KeTOKHCIOTHL. AMHAB KHCJOT BHINENSIOTCS NpH ACHCTBHU
id CIOXKHble 9QHUPH KHCAOT aMMHAKOM HAH 3AMEINEHHBIMM AMMHA-
MU B cnuproBofi cpege. OGBIYHO HCIOIB3VIOT DACTROP AMMHAKA B
METaNoJ/Je WIH 3TAanoJe NPH AAHTeJbHOM CTOSHUM B OGBIIHBIX YCJIO-
BHSIX, HHOTa NpH HarpesaHuu. MOXHO NOJAyvYaTh aMuAbl M [PH
o6paGoTke apupd TPHASHIKADPGOHOROH KNCJAOTH PACTBOPOM aMMHMA-
Ka B auLeTOHe HJH YKCycHOH KHcaore, B cayuae nmpumenenms amu-
HOB B KayecrBe PACTBOPHTENss MOMKHO HCMNOJABL30BATH CYXO#H (eH3oJ
MM TIPOBOAHTH DEakIHI0O B NDHUCYTCTRHE METHIATa HATPUS B MeTa-
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HOJMle npu HarpeBanun [122, 770, 779, 788, 805, 809]. IleiicTBHEM
THAPOKCUIAMHIA HJIH CHADOCYAbdHAA AMMOHHA B LIEJOUHOH CPENE
Ha 6-uuano-1,2,4-rpuasun-3(2H),5(4H)-auon BHAEAAOT COOTBETCT-
BYIOLHE OKCHMbI KHCJIOT W KapOrHoamuiasl [681, 789):
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3,5- lnokco-2,3,4,6-rerparnapo-1,2,4-rpuasun-6-kapbrunpasun  [806]. Puactsop
36 r (0,02 wmoaw) 3.,5-an0kco-2,3,4,5-rerparuapo-1,2,4-1puasun-6-kap63tokey B
100 ma sraiona v 3 r (0,06 moas) 100% rwapasuHa xunstat 30 sl Oxnax-
JawT ocafok 0TduIsTpoBnBalor. CHIPOR IPOAYKT PACTBOPHIOT B 55 MJ KAmauleH
BOJHW H NOBKICSAOT yKCycHOR kKucaorofi no pll 4. Oxaaxaawt, ¢uabTpyor.
OuueTRy TpoN3BOAAT liepeKpreTanIm3auded w3 Boau, Bexod npoaykra ¢ T. maL
302—340° (0 (pasn) cocrasaser 3,1 ¢ (909%).

IlTpu peitcteun POCI; uau PCl; na 5-kap63stoken-1,2,4-Tpuasun-
3(2H)-tuon (on}-5(4H)-on nponcxoiMT 3amewelive OKCOTpyNNbl B
noJioXennud 5 KoJisua na xJaop [94] Ananoruido MPOHCXOIHT 3aMe-
wenue npu aefictoun POCl; okcorpynnul na XJaop, ecJH b IOJOKe-
HUH 3 KOJbila MMeeTCH ajKuJbuas rpynna [776, 777} D'a’oren B
3THUX COeHHEHUAX NOABHKEH U /JerkKo 3aMelllaeTcs IPYyruMH Oylk-
NMOHANKHBIME TpynmaMmu. Hanpumep, npu JeHcTBHH CyaHuauna B
1Ie10910f Cpe1e NMPOUCXOAHT 3aMelele ragorena ¢ nochaesyrouleh
HUKJAH3ZNHEH TPOMEKYTOUHOrO NPOAYKTA B 3aMelleHIIbIH THpHMH-
10-[4,5-}-1,2,4-tpuasun [777]. Ananordunulii THPUMHIAOTPHAIHH BbI-
JeNdI0T H NPH JeHcTBUHH AH3THJKapConata B 3TaHoJe B IPHUCYTCT-
BHH 3THJIATA HATPUS HAH [IPH COBMECTIIOM 1eHCTBAA AHITHAKapOonara
u ¢opmamuaa (ameramupa) Ha  3,D-muaMuHo-1,2,4-Tpuasun-6-
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Kapbamupg [778). Ilpu 3amemennu XxJopa Ha aMMHaK H aMHHbl 0O6-
Pa3ylTCsl COOTBETCTBYIOLIHE AMUHONPOH3BOAHBIE TpHAa3WHKapOOHO-
BbIX KHcJOT [94, 776, 777, 779). HacTo MpPOUCXOAUT 3aMblKaHue LIHK-
Jla TI0 aMHHOTpPyINNe ¢ 06pa3onaHHenM CJA0MKHBIX KOHICHCIDOBAHHDLIX
cuctem [764, 768, 773, 774, 779].

AMHHOTIPOU3BOAHble TPHA3HWHKapOOHOBHX KHCJOT alluAupyoTCs
YKCYCHBIM aHruapuZoM no amunorpynne [139]. Ilpu jachictsuu Ha
9-HMHHO-3-0kcO- 2,3.4,5 -Terparuapo-1,2,4-tpuasuu-6-kap6OHUTPHI-
M30LWAHATOM B NUpuAHMHe BellendAoT (3-oxkco-6-unano-2,3,4,5-Ter-
paruapo-1,2,4-Tpuasun-5-u.1) MOYEBUHY, KOTODAasf WHKJIU3YCTCs B
3TaHOJ€e B TIPUCYTCTBHYU TPHITHAAMHHA (KunsueHue) 1o 3,6-RHOKCO-
2,7-pudennn- 8 -umuno- 4 -metua- 2,3,4,6,7 -rekcaruIponHpuMHILO-
[4,5-€]-1,2,4-tpuasuna [212]:

N—CONHPA
ME\”)H‘CN N o e
! PhCNO N N W

Amunorpynna p 5-amuno-3-R-1,2,4-Tpuasnu-6-KapGOHOBbBIX  KHCJO-
TaxX CUAPOJNU3YETCA 40 OKCOTPYNIBI NMPH KHMAUYCHHH B CHOUPTOBOMH
Cpelle B NPUCYTCTBUH KHeaot [212, 766]. Fuaposansy noaseprarorcs
TPUA3WHKapOOHOBBIC KHCJOTh, HMEIOWHUe MepKaNTo-, MeTu.IMep-
KanTOrpynnenl B NOJOXKeHAW 3 KOJqblla, TpHYeM MepPKalTOrpynia
THAPOJIN3YeTCHa B BOAHOH nleJ0YM IIPH HArpenaHuu, a METUJIMeEp-
KalTOrpynna B CHOWPTOBOH ILEJI0YH TIpU  IENPOIOTKHUTCALHOM
narpesanuu [107, 94, 151, 766, 767, 797, 806]. Tuapoans 3-THOKcO-5-
0Kc0-2,3,4,5-reTparuapo-1,2,4-TpHasun-6-kap6ITOKCH  MOKNO  TpO-
BOJWTL H B NPHCYTCTBHH a30THOH kKucaoTe [806], a Takxke okucie-
HUeM NepMaHraHaTOM KaJHs B BOAION 1€JOUH, ¢ MNOCAeNyRIHM
paspymenHeM TPOMEXyTOUlOH 3-cyabhOKHCANTb B KHcJA0H cpene
[151, 800]. B caywae 3,5-amvierunmepkanto-1,2,4-1puasun-6-kap6-
3TOKCH M'iApOJIH3 NMPOBOAAT B Kucaoil cpele (pa36. HCI) zo sdupa
CX111 [806). [1pu zekicToun mentacyabbuia pochopa B NUpHINHe Ha
kuc101y CXIl u ee mpousnogHue (1ampuMep, 3¢Gupb) BLLIEATIOT
3,5-1utHOKC0-2,3,4,5-TeTparuipo-1,2,4-1pHasni-6-kap60HOBLHIE  KHC-
JIOTH, KOTOPbIe JIETKO METHJAHPYIOTCA HOMHCTHIM METHJAOM B [mes0d-
110 cpefie ¢ o6pajoBaHuem auMeTuamepkanroTpuasuna (CXXIT)
[806, 810]. MeTuauposanne CXI no THOKCOrpynNe HAeT NOL AeHCTRH-
eM MelJ B BogHO#H miesoun npu remneparype 10—25°C [106, 767, 797]:
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3-Mernamepkanro-5-okco-2,3,4,5-rerparugpo-1,2,4-rpuaszuu-6-kapbonosas  Kuc-
Aora [766]. 17,7 r (0,102 moap) 3-THOKCO-3-0Kc0-2,3,4,5-rerparuapo-1,2,4-rpua-
3un-6-kap6oHosoil KHCAOTH pacTBopsnT B 356 mit 1 v, NaOH » npu nepemeiun-
paHuu gobasisior 6,9 ma (0,111 moab) Mel. PeakuloHHY0 cMech NEPeMCIIHBAIOT
L0 TOMOTeHM3alHH pacTsopa H Bougepxupaior 20 muu. [Tomxmeasior womnu, HCl
zo pH 1. YuapHpawT moz cnafielm BakyyMoM o 125 Ma w ocrapisalor Ha Ho'b
ups 4 C. KpHeraais ordHILTPOBEIDAIOT, CywaT Ha napoBoji GaHe. OuHCTKY
NpPOU3BOASAT UCPCKPHCTA/IH3ALHEH H3 YKCycHoi KucsoTe. BemlecTBo uzmersercs
npu 176° C n nuasures npu 212-214° C ¢ ocMonennem,

B cayuae xucaoret XXVIH ¢ 3amecTuTeqeM B TIOJIOXKEHHH 2,
HMEIIIHM aMUHOrpYNIy, MOXHO IDOBOIMTH [AHAa30THPOBaHHe, He
3aTparuBaiollee TPHA3HHOBOE KOJIbLO ¢ TNOJyUeHHEM a30coeiuHe-
uuit [811].

5-R'-6-R2-1,2,4-tpria3ui-3-kapboHOBass KHCJICTAa H ee 3bHupbl
BCTYNAKOT B peakyHu ¢ AWeIO(pHIaMH, HalNpUMep ¢ HHKJIOOKTa-1,5-
JHEHOM B KCHJIOJie, IHKJIONPONEHOM B HUEPTHOM pPACTBOPHTEN IpPH
KOMHWATHOH TeMIlepaType, 00pa3ya CJOXHbIE IPOAYKTHl NPHCOeIHHe-
HHS, WUOrAa ¢ pacuiupenueM mukaa [61, 63, 812—814]:
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Ilpu BoccranoBienun kucaorsl CXVIE BOgoposoM B npHCYTCTBHH
TaJasagus (Ha yrie) noayvawot 3,4-auderuinupason-1,2,4-Tpua3un
[13, 40]. OnucaHO BBejieHHe HHTPOTPYINK B TOJOXKelHe 5-KOJblla
NpAMbIM HHTPOBaHHeM 3-aMuHO-1,2,4-Tpnasun-6-kap6oHOBOH KHCJO-
Thl [240].

PaccMoTpeno npumerieHne TpHa3uHKAPOOHOBBIX KHCJAOT AJA Je-
YeHWS FHIEePTCHUW H LIEHTPaJsbHCH HepBHOH cucrembl [815, 816].

8. TAAPHPOBAHHBIE 1,2,4-TPHA3HHbBI

8.1. ®H3HUECKHE H COECKTPAJNbHBE XapaKTEPHCTHKH

TunpupoBannnie 1,2,4-TpHa3HHbl, B 3aBUCHMOCTH OT cTeNeHH Ha-
CLIILEHIIOCTH TPHA3HIIOBOrO KOJbLA AEJATCA Ha JAMTHAPO-, TeTpa-
THApPO-, TEKCArWApOTPHa3uHbl. JIUrHAPOTPHA3HHBI WMEIOT [ne
JABONHbIe CBA3W B KOJbIe, B 3aBHCHMOCTH OT HMX paclojoXKe-
Hus  pasauuaior: 3-R!-3-R2-5-R3-6-R%-2,3-nurnapo-1,2,4-Tpruasunb
(CXXIIN); 3-R!-3-R%-6-R3-3,4-guruapo-1,2,4-rpuasun-5(2H) -on (1u-
OH) (CXX1V);  3-R!5-R?-5-R3-6-R*-4,5-quruapo-1,2,4-tpuasuubl
(CXXV); 3-R!-5-R2.5-R3-6-R*-2,5-quruapo-1,2,4-tpuazunsl (CXXVI);
3-R!-5-R2-6-R3-6-R*-1,6-nurunpo-1,2,4-tpuasuns (CXXVII):
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x=0,5; RTRER3R“=H,0H,5H, NH, ALK Ph Am CN,COOH C2,

TerparuipoTpHa3utbl HMEIOT OAIly ABOHHYIO CBfi3b B TPHA3HHO-
BOM KOJIbIIE M IIPeACTaBJIEHb! CJAeAVIOWWMHE THIIAMH COEXHHEHHH!
3-R1-3-R2-5-R3-5-R*-2,3,4,5-terparuapo-1,2,4-tpuazuunr  (CXXVII);
3-R'-5-R?2-5-R3-6-R*-6-R%1,4,5,6-TeTparuapo-1,2,4-TpuasuHsl
(CXXIX); 3-R!-5-R2-5-R3%-6-R*-6-R5-1,2,5,6-TeTparuapo-1,2,4-1pu-
asunnl (CXXX); 3-R!-3-R2-6-R*-6-R°-5-R%-1,2,5,6-rerparuapo-1,2,4-
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rpuasun (CXXXI). CymiecTByeT TOJAbKO OJHH TOJHOCTHIO HeHaChl-
1IelTHbIH TpPlaSIle-I'eKCElI‘[/l,llp()-1,2,4-Tpﬂa3HH (CXXXII):
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R1RZR3R*R5 RB= 1, 0H,5H,NH,, ARk Ph AT CN COOH,CE,

JHrRApOTpHASHHE! ABAAOTCS XOPOUIO KPHCTANIM3YIOUHMUCH CO-
eJMHEHHAMH, PacTBOPUMbIMH B OOLIYHbX pacTBOpHTensix. & MHHe-
paJbHBIMH KHCJIOTaMu 00pasyioT conu. Hekortopble 3 wHX obuana-
0T (ayopecieHHen.

FuapupoBansble 1,2,4-TpHa3nHHbl NpeicTaBJAOT cO00H TBepjble
KpUCTA/I/IHUeCKHe BeeCcTBa C BbICOKHMH TeMIlepaTypaMH IL1aBJie-
HHA (pasyioXeHHA).

KucsaoTHocTs AMrUAPOTPUAZMHOB 3HAUHTEABHO HUXeE, UCM Yy CO-
OTBETCTBYIOIIMX TIPOu3BOAHHX 6-azaypaiuiaa. IT10, NMO-BHIHMOMY,
00yCa0BAeHO HeapoOMATHURCKHM XapakTepoM axpa. Tak, walpuMep,
6-azaypanua wumeer pK, 7, a 56-xuruapo-6-asaypauna — 10,3;
1-mMeTn.1-5,6-nuruapo-6-azaypaput — 10,6;  3-MeTH1-3,6-xuruapo-6-
asaypamua >11 [713]

[lauGosiee WIHPOKO H3yUeHb! CIEKTpaJibHbie XapaKTePHCTHKH JH-
rupporpuazuinos. B HK-cnekTpax aurnipoTpuasuHOB paclosoxe-
HHE XapaKTePUCTHUECKUX TIOJNOC MOTJOUIEHUS 3aBHCHT OT CTPOEHHS
TpuasuHoBs [52, 448, 568, 674, 626, 817—823]. BanenTtroe xosebanHe
KapBOHHABHOA Tpynne aad 3,4-auruipo-1,2,4-rpuasun-5(2H)-onon
maxoaurca B obaacta 1650—1690 cv~! (xjaopodopM, BaseTHHOBOE
macao, Tabaetrky KBr). Hanpumep, aas 2-Metu1-6-tper-6yrun-3,4-
AHTHADO-1,2,4-TPHA3HH-3-0Ha ve—o 1680 cM~!, n1a 4,6-1umetun-3-R-
3,4-1uruapo-1,2,4-tpuasun-5(211)-ona vemo 1655—1650 e~

B HK-cnekrpax 4,5-auruapo-1,2,4-tpuasud-3(2H)-oxos wab.10-
JaeTcd CABUT MOJOCLl TOTJIOWEHHT KapOOHHJABHOH TPYIIbl B AaJjb-
HioKw 06aacTh no 1625—1680 cm~!. [lornomenue, 06ycaOBJeHHOE
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BalenTHBIMH xoJebaHuaMu rpynnsl C=N, waxoanrcs p 0bJ1acTh
1580—1640 cM~'. Ata nomoca mornoweHHs MOXET CJUBAThCA ¢ IIO-
JI0COH KapOOHWJIbHOR rpynns. Basentnbie kosne6amis ceAsn NH
HaxoasaTcd B obnactu 2700—3300 cm-L.
Ha puc. 12 npusenens CHeXTpbl  4,5-AurHipo-1,2,4-Tpuasmu-
%o
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Puc. 12. UK-cnexrpn (KBr) 4,5-nurugporpuasuuon:
a —4.5-auruapo-1,2,4-tpuasua-3(2H) 6{1H)-axon: 6 — 4,5-auruapo-1,2,4-rpraans-3{2H) -Tu-
ou-6(1H)-on (817}
3(2H),6(1H)-anona (CXXXIIl) u 4,5-nuruapo-1,2,4-rpuasun-
-3(2H)-Ttrou-6 (1H)-ona (CXXXIV). Kak Buamo u3 puc. 12 kap6o-
HWJIbHBIM TDYyNINaM COOTBETCTBYIOT T0.10chl Torjowenus 1720 u
1785 cm~! (CXXXHI) u 1720 cm~! (CXXXIV). K veeo 1720 cym-!
‘OTHOCAT TOTVIOLLeHHE KAPOOHH.ILHON IPYNINb B HOJOKEHHH 6 KOJb-
na. Tayromepnaa (exosbrast) ¢opMa coexnnenus CXXXII cpssa-
Ha ¢ BaJEHTHBIMH KoJiebaHusAMHM 1ipH 3400 cM~! u nedopManHOHHbI-
Mu npu 1175 em~!, a ana  coegunenns CXXXIV — 3360 cv-! g
1175 ¢m~! coorBeTcTReHHO. B 06a1acTu 3100—3210 cp-! nabarona-
10T noJsiocel norJoilenus ¢sasu NH. K BaneHthbiM ko1e6anusimM cd-
3u C=N OTHOCAT NoJIOCH HOTJoWeHuA 1655, 1640 cym-! (CXXXII
H 1605 cm~! (CXXXIV), MasioHHTeHCUBHbE TIOMOCH TIOTAOLLEHHS B
~06nactd 2870—2900cm ~' OTHOCAT K BaNeHTHBIM KoeGaKHAM rpyIl-
not C—1H, a o6nactu 1390—1455 cm~! — K AePOpMaLHOHHBM KOJIe-
Ganuam. Banenrnble kome6anus cesizu C—O pacnojioxKeHn B 06-
nacti 1315—1318 cm~!. CkeileTHoe KoneGaHHe TPHAZHHOBOTO KOJb-
1na pacnojoxeno B obsactn 1020—1115 cm~! [817]. Has CpaBHEHHS
MOXKIO TIPHBECTH N0.10MKEHHe TOJIOC TIOrJIOWEeHUA B CNeKTpe aHaJlo-
THTHOTO COEIMIICHHS, HMEKOero 3aMecTHTEH IPH NePBOM H BTO-
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poM artoMax aszora— 1,2-audennn-4,5-qurugpo-1,2,4-Tpuasun-3,6-
NUOH (Ba3equHOBOe Macso): 3240, 1705, 1696, 1600, 1495, 1405,
1320, 1300, 1282, 1240, 1225, 1175, 1160, 1094, 1080, 1020, 905,
815, 785 u 680 cM~! [818]. JlaHHOe coeAuHEHHE HE MOMKET CyLLecT-
BOBAaTh B eHONbHOM ¢opme, nostoMy B UK-cnekTpe orcyreTmyeT Ba-
JEeHTHoe KoJaebaHue THAPOKCWIbHOH rpyinsl B obmacty 3360—
3400 cm-L.

Hna 1,6-puruapo-1,2,4-rpuaszui-5(411)-onos (coennnenusa tuna
CXXVII) nosoca norsoweHus KapOOHUAbHOH TPYNIBLI HAXOAUTCA B.
obnactu 1670—1690 cm~!. Ce nosoXeHue 3aBUCHT OT PacTBOPHTEA
¥ TIPUPOAbI 3aMECTHUTEs B NMOJOXKECHHH 3 KOJAbIla. B caydae anakuib-
HbIX 3aMeCTHTeNd el Ve—o CABHHYTO B AaJbHIOK 06JacTh (1670 cm~!),
a AJa (eHHJbHbIX WIW aJKWJIMEpKaNnTo3aMecTHTE/Iell B GJAHKHIOW
obaactb (1685—1690 cm~!) [448]. PacnoJokeltne nonock noraouie-
HUsA KapOOHWJLHOY rpylnul B 1,6-AuruapoTpuasnHax cyiiecTBEHHO

3aBUCUT OT pacTBopHTens. Tak, aaq 2,4-guMernd-1,6-guruapo-
1,2,4-Tpuasun-3,5-1noHa, ve—o 1723, 1681 cM-! (amokcan); 1692,
1676 cm-! (x1opodopm), 1720, 1734 cM-! (muraorekcan) [626].
BanenwtHuoie xosme6aHud cBA3H C=N pacnoJoxeHul B oﬁﬂacm
~ 1640 cM-!. 3HaueHWs HCKOTOPBIX XAapAKTEPUCTHYECKUX IOJOC
MOr/0Iuellia AUTHAPOTPHA3HHOB NIPHBeAEHH B Taba. 26, 27.
Taoruya 26

Cnekrpanbuble xapakTepucTuku 2, 3-guruapo- H 3,4- gMCHAPOTPHAZHHOB

CoearHenne MMP, 8, M. 2. (CDCLy) UK (KBr), em—* Cerlixa
4-Mertna-G-gennn-2,3-nu- [ 2,95 (¢, Me), 4,3 (¢, 1870 (vc=o0) [448]
rujapo-1,2,4-rpraswn-5-o1 | CHy), 7,12—7,80 (m, Ph)
4,6-Oumetna-2,3-aurugpo- | 2,00 (c Me), 293 (¢, 1655(ve=0) [568]
1,2, 4-TpHasun-5-08 N—Me), 4, 8 (c, CH,) 1595 (vc=n)
3,4,6-Tpumerun-2,3-gurap- | 1,4 (d, Me), 2,03 {c, 1665 (ve=0) [5681
po-1,2,4-tpuasnn-5-on Me), 2,95 (c N—Me), 1585 (ve=n)

4 72
2,3,6-Tpumerun-3,4-nu- ((g Me) 2,05 {(c, — [568]
rufipo-1,2 4-Tpuasui-5-on Me) 2,31 (¢, N—Me},

433 (g, H)
2-Metun-6-gpenun-3 4-gu- | 3,03 (¢. N—Me), 423 (4, | 1685 (vc=0) (820]
ruppo-1,2,4-tpuasun-5-on | CHy), 7,3—7,9 (m, Ph},

8,42 (c, NH)
2-MeTHa-6-Tper-6yTia- 1,25 (¢, tper-Bu), 2,90 1680 (vc=0) [820]
2,4-Jmmnpo1,2,4-Tpl-laanu- (¢, Me), 4,12 (d, CHy),
-OH
2,4,6-Tpumerua-3-rugp- 207 (¢, Me), 3,10 (e, 1655(ve=0) [823]
okcH-3,4-aaruapo~ 1,2,4- 7.20 (e, NH)
TPHA3UH-5-0H N—Me), 3,18 (c,

N—Me), 535 {c, H)
2,4,6-TpumeTni-3-metox- [ 2,05 (¢, Me), 3,09 {c, 1655.(ve=o0) [823]

cu-3,4- -auruipo-1,2 4-tpu-
asuu-5-on
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Tabauya 27

CnekTpajbHbie XapaKTepHCTHKH 3aMewmenHux 1,6-aurnapo-1,2,4-rpuasunon

TIMP
HK,
Coennenne eM~t Cenaka
PacTBopuTeb 6, M. 1. YC=0
1-Mernn-1,6-arrngpo-1,2,4- AMCO-Ds 12,55 (¢, MeN), 3,48 — {711]
TpHasus-3 (2H),5(4H)-auon {¢, CHy), 9,1 (m,
NH), 1036 {m, NH)
3-MerAatuo-4-metaa-1,6-au- CDCl, 2,92 (¢, MeS), 3,17 | 1685 | [488]
rujpo-1,2,4-rpua3un-b-oH {c, Me), 3,48 (c,
CHg), 5,62—5,92 (¢,
NH
4,6-Numerun-1,6-aeragpo- CDCl, 1,38 -(d, Me), 3,06 1670 | [448}
1,2,4-Tpuasun-5-o (¢, MeN), 3,63 (g,
3,4,6-Tpumeruan-1,6-aarugpo- | CDCl; 1,30 (d, Me), 2,16 1670 | [448]
1,2,4-Tpuasuu-5-o0H H), 6,61 (¢, H)

(¢, Me), 3,49 (g9, H),
3,18 (¢, MeN)

B 3/IeKTPOHHbIX CIeKTpaX AWTHAPOTPHA3UHOB HAOJIOAAT Mak-
CHMyMbI TIOXJIOmEHHA B 06MacTn 240—320 um [817—834]. Ha puc. 13
TPHBEJEeHbL 3JeKTPOHHbie cliekTphl 6-R-1,6-auruapo-3(2H),5(4H)-
anoros (CXXXV). Kaxk BupHO M3 puc. 13 3/1€eKTPOHHH® CNEKTPHL

Egs 4.0

35

3,0

2,5

2,0

1

1 i
230 250 270 280 nm

Pue, 13, Y®-cnextper  1,6-purnapo-1,2,4-rpuasnn-3 (2H),
5(4H)-nnonos (95% EtOH):
! — b-Merna-1,6-aurnapo-1,2,4-rprasnu-3(2H), 5(4H)-niuon; 2 — 6-
Genaun-1.6-auruapo-1,2,4-rpuaszen-3(2H), 5(4HY-amnoy; 3 -- 6-H30-
6ytHa-1,6-aurngpo-1,2,4-tpuasuu-3(2H), 5(4H)-auon [829)
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1,6-aHruApOTPHAIHHOB 116 HMEIOT BbIpaXKEHHHX MaxCHMYMOB NOTVIO-
menusa. MakcuMyMbl NOTJIOUIEHHA NOABJAIOTCA TIPH HaJHYHM QyIIK-
HHOHAJbHBIX IPynn B 60KOBOH penu 1,6-guruaporpuasuHos. [lo-Bu-
AUMOMY, 3TO OOYCJIOBJIGHO OTpaHHUellneM [JJHHH CONDAXKEHHS MpH
nepexojae TPUA3MHOB K YAaCTHUHO HacbI€HHOMY COCTOSIHHIO fpa
(6-asaypanms HMeeT UECTKO BRbIpaxellHble MaKCHMyMhl NOTJIOLIe-
uua). Hsonuposannbie xpomodopbi  Tuna

N N N VAN

Jlal0T MaKCUMyMBI morJlomenusi B o0mactu unxke 200 M, 4uro, Kak
NpaBUI0, MAJOAOCTYIIHO TIPH U3MEpeHuH.

DNeKTPOHHbIE CNEKTPLl 3aMelleHHbx 4,5-auranpo-1,2,4-rpHasuH-
3(2H)-oxoB oraunyaloTess oT chekTpoB 1,6-auruaporpHasunon. Kak
BUAHO M3 pHc. 14 B cmekTpax 4,5-AUTHAPOTPHA3WHOB HMEIOTCH [Ba

4,0

3,5

J,0

] 1
290150 300 350 1M

Puc. 14, ¥Y®-cuektpsl  4,5-muruapo-1.2,4-rpuasuu-3 (2H)-
owoB (95% EiOH):

! —5,6-nucheunn-4,5-muruapo-1,2,4-tpuasun-3(2H) -on; 2 — 2-merun-
a,6-nu¢eunn-4,5—nu_rﬂnpo—1.2,4 TpHa3Hy 3-ou; 3 -- d-merTun-5 6-aude.
HHa-4,5-AHrHApO-1,2,4-TpHasnu-3(2H) -ou [563]

MaKcuMyMa Horjowenusa: npu 220 um w 285—290 nm [563]. B cmy
9ae aJKUJAbHOTO (apH/bIIOr0) 3aMEecTHTENS B NOJ0KENHH 3 KOdby:
MOXET TIOSIBHTbCH elle OJMH MAaKCHMyM TMOTJIOIIEHHA TpH 324—
360 um (e 200) [558].

BosMoxio oTHeceHHe MAKCHMYMOB ¢ BBICOKOH HHTEHCHBHOCThIO
(tabm. 28, 29) x n—n*-37eKTPOHHHM Nepexonam B Xxpomodopax,
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Tabauya 28

Jnexkrpounble cnexTpel 4, 5- IHTHAPOTPHAZHHOB

Coeannende PacToopirteas Amax (e) M Ceutaka

I
3-Mernatuo-5-Metua-4 5-aurna-  |95% EtOH |221 (5900), 265 (1500), {558}
po-1,2,4-Tpnasun 326 (200) ‘
3-Metuartno-b-denni-4,5-qurna- [ 95% EIOH {235 (8100). 286 (6000) | [538}
po 1,2, 4-Tpaazun

3-Meruatua-5,5-uumetna-4,5- 95% E{OH | 217 (5000), 269 (1700), |[508]
Auriapo-1,2,4-tpuasun 327 (150)
3-Metowcil-5,6-1udenna-4,5-a1- | MeOI1 201 (7300), 220 [826]
riapo-1,2.4-tpuasun (13 600)

3-Meroxcu-4-meTua-5 6-pude- MeOH 305 (7800), 228 (13400) |[826]

Hua-4,5-1riipo-1,2,4-1puasiu

BKJI101AI0NINX JBOUHYIO CBA3L B NOJOXKCIHK 1,6 TPHA3UHOBOIO KOJ1b-
ua. DBpeneuve deHuILHOrO 3aMecTHTEN B Logoxelue D5 wam 6
TPUA3HIIOBOTO KNJbLila yAJHIISET CHCTEeMy CONpsXenus xpomodopa
H BejleT K 6aTOXPOMIIOMY H THIEPXPOMHOMY CABHMLY MakCHMyMa IIO-
riouwenusi. Huskoe snavenne £ (150—200) MakcuMyMa TOTJAOmMEHHS
npu 324—360 HM T03BOASET OTHECTH €r0 K R—-m*-3JEKTPOHIIOMY
Mepexony B XpoMo(dopax, CBA3AHHLIX, HANPHMep, ¢ ATOMOM CEpbI

Tadauge 29

Cnexrpadnbible X apakTepHCTHKH 2,5- (Uru g poTpHasHIioD

Crexty [IMP

. VB, Apax (&)
Coeltimene max (&) ¢
QCIliTHC e pa:;;:gp”_ ll 5, Mo 1. 950; ELOF ChIJIKA

5-(n-MeToxcHbpeHnJI) -3+ CDCL; |2,0(c, Me), 3,73 (e, —_— [114]

Metn.a-6-penua-2,5-aurn- Me), 5,67 (¢, H),

po-1,2,4-tpraznu 6,70—6,96(d, H),

7,17—7,5 (m, Ph),
7.93—8.0(m, CsH,)
3-Mernatuo-5,6- aupenna- {DMCO-D,| 2,35(c,MeS), 591 {c, 234 (13800}, [828]

2,5-auraapo-1,2,4-tpuasin H), 10,90(c, NH) 300 (8800)
3-MeToxcn-2-weTH- CDCl; ]3,36(c, NMe), 3,76(c, [235 (10 400),|[828]
0,6-autennn-2,5-nuruapo- OMe), 5,76(¢, H) 309 (5400)

1,2 4-Tprasun
3-Metoken-5.6-audenna-  DMCO-D4| 366(c, OMe), 581(c, |224(16500) |[828]

2,5-puruppo-1,2,4-rpuasuu 1), 10,42(¢, NH) 292 (5200)
3-Meruatio-5-dperma 2,5- | CDCly [ 247(¢, MeS), 4.75(d, |240 (4800) |[825]
auruapo-12 4-1prasnn 1), 6,75(d, H),

8,15(¢, NH)
3-Merokcu-5-penna-1,5-gu-| CDCly | 4,95(d, H), 6,73(d, H),|258 (1100) |[825]
THapo-1,2,4-Tprasuu 3.80(¢, OMe), 7,70(c,

NH)
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(—S—C=N-—). B uesoM 1/ AHTHIPOTPHA3HHOR, ABOLHAaA CBA3b

B mnoaoxeHuH 1,6 TpHa3lWHOBOrO KoJbma SABJASETCA 3JeMEHTOM
CTPYKTYPHI, OKa3bIBAKOIIHM BJMAHHE HA 3JIEKTPOHHble CIEKTpPhl TPH-
a3MHOB, UTO MOXKeT ObITb ¢ ycIlIeXOM HCIIOJb30BaHO AJfA ycTalioBJe-
HHSl CTPOEHMA COEJMHEHMH JaHHOrO THIIA.

[Tonesnyo HHGOPMAUHIO O CTPYKType AHTHAPOTPUASUHOB MOXK-
HO TIOJIYUHTb TyTeM CPaBHEHUS 3JIeKTPOHHbIX CIEKTPOB, CHATLIX B
pasnuuHbEIX cpenax (npu pasHbix pH). OcoOeHHO 3TO OTHOCHTCH
K AMCHAPOTpPHA3HHAM, HMEWOIUMM B KayecTBe 3aMecTHTesed B TPH-
A3HMHOBOM KOJIbI[E OKCO- WJM THOKCOTpymnunbl. Kak H A TpHA3WHOB
JPYTHX KJAacCOB, 3aBHCHMOCTb TNOJOXKEHHA H HHTEHCHBHOCTb MakK-
CHMYMOB TOIMVIOLLEHHA B cnekTpe oT pH He ¢Bsi3allo ¢ HaJlHUYHEM B
MosekyJie n—mn*-3JIeKTPOHHHIX TIepeXoaoR, a 06ycJORJEHO mepepac-
npejeleHHeM 3JeKTPOHHOH NMOTIOCTH B TPHA3HHOBOM KOJIbIE, BbI-
3BAHHbIM HMOHH3aIIMeH MOJIeKYJhl TpHa3HHa. Pe3kne pasjuuusd B
3JIeKTPOOTPHIATEJLHOCTH aTOMOB, 00Pa3yOUUX CHCTEMY COINPSIKEeH-
HBIX CBA3€H, IPHAAIOT MIIOIUM 3JIEKTPOHHLIM TIEPEX0JaM B MOJIEKy-
ae 1,2,4-TpuasuHor XapakTep TIlepexojoB ¢ NepeHocoM 3apdaia
(113). -

B ¢BA3H ¢ TeM, UTO TpuHa3WHbI JAHHOrO THIlAa UMEIT B KauecTBe
3aMecTUTesiefi B TPUA3WHOBOM KOJIbI€ BOAOPOL HWJU  aJIKHUJIbHbIE
(apuabHble) 3aMecTHTeNW IAJAS YCTAHORJEHWS CTPYKTYphl HHQOP-
MaTuBHa cnektpockonus [IMDP [824—834].

B cnekrpax I[IMP 3amewientbix 4,5-miirnapo-1,2,4-Tpuasuion
(Ta6s. 30) curnas NpoOTOla B NOJOXKEHUH O KOJbIa HaxOAUTCH B
obnactu 6,6—6,7 M. 1. (B cayuiae aJKHJLHOIO, apHJ/bHOrO 3aMeCTH-
TeJiss HJAW BOJAOPOZa B IOJOXKEHUH O KOJIbila, 3aMeHa 3aMecTHTeJs
HAa OKCHTPyNIly CMellaeT CHTHaJj npoTolla a0 2,5 M.4.). BseaeHue
34MECTHTC/ICH B NoJ0XKeIud 3,4,6-TPUA3HHOBOTO KOJbI(A CYILECTBEH-
HO RJMAET Ha XUMHWUECKH[ CIBHTI IIPOTOIla B TOJONKEIWH O KoJblHa
(3,48—5,8 M.1.), IpHUeM CHrIIAABl MOTYT HWMCTb XapaKTep CHH-
raeta, ay0Jeta, KBaApynJaeTa H Ap., B 3aRMCHUMOCTH 0T CIHH-CIIH-
HoBoro BzamMopaeiicToua. B cnekrpax [TMP 4,5-auruaporpuasuHon
(AMCO-Dg) nmeroTCsi yLIHPEHHbIE CHHTJIETH TIPOTOHORB, CBA3aHHbIX
C aToMaMu a3ota KoJabila. CHrHaJ NpOToHA PH BTOPOM aTOMe as3o-
Ta 1axonaurcsd npu 9,5—10,85 M. a., npu uerseprom — 7,5—8,5 M. 1.
CHHIJIeT npoToHa NPH NepROM aToMe a3oTa B cJayyae 4,5-AHTHAPO-
1,2,4-Tpra3ud-6 (111)-ona nabaropawTt npu 6,9 M. a.

B cnexrpax [IMP saMewmeHbix 1,6-gHTHAPOTPUASHHOB CHHIJIET
NpPOTOHA TIpW NEePROM aToMe a30Ta KOJIbila HAaXOAWUTCA HpH 5,502—
5,96 M. A.; XHMWYECKWH CABWUT TIPOTOHA B TOJOXKEIIHH 6 KoJsiblia TPH
3,4—3,6 M. x. (cM. Taba. 27).

B cnekrpax [IMP 3aveuteHHbix 3,4-AHTHAPOTPHA3WHOB CHIITJET
nporoHa npu Ny Haxogutes npu 7,0-—8,5 M. 4., a CHTHajsn NpOTO-
Ha (cHHraer, ayOser) B noJoxenun 3 KoJbua — npH  4,2—
5,38 m. A. (cM. Taba. 26). HeckoNbKO MeHbINe XHUMHUECKHH C/BHT
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Tabauya 30

Cnextpw NMP 3aMetieHHuX 4,5-nuraapo-1,2,4-1pnassHoB

. Cocaurenne P acTBOpHTEID 8, M. 1. Cepaka
6-Otun-5-penun-4,5-quruapo- IMCO-Ds 4,95 (c, H), 7,58 (c, [523]
1,2,4-tprasnn-3{2H)-on NH) 9,63 (c NH) _
5-9tra-6-benun-4,5-1uru po- JMCO-Dy 459 (¢, H), 9,86 (c, [523]
1,2,4-tpuasuu-3 (2H) -on NH) _
5-Metoken-5,6-andenusn-4.56-15- | IAMCO-Ds | 8,35 (¢, NH), 10,85 {c, [523]
ruapo-1,2,4-rprasun-3 (2H)-on NH)
3-Metuntro-5-metri-4,5-aurua- | CDCly 1,52 (d, Me), 2,39 {(c, [558]
po-1,2,4-rpuazun NclieS) 3,48 (m, H), 6,57

(
3-MeTuaTuo-5,5-1umern - 4,5- CDCl; 12] {(c, Me), 2,41 (c, [558]
JUrUApO- ]24-Tpua3un MeS), 6,57 (¢, H)
3-Merunruo-5-benun-4,5-qurny- | CDCly 7,30 (m, Ph), 6,64 (d, [588]
po-1,2,4-tpuasuu H) 4,56 (d, H), 2,38 (c,

eS)

3-Meroxrcr-5,6-nudenuin-4,5- IAMCO-Dq 366 (¢, OMe), 581 (c, |[826]
Aurnapo-1.2,4-Tpeasuu H), 7,2—79 (m, Ph),

10,42 (¢, NH)
3-MeTtoken-4-metua-5,6-nudpenun- | CDCly 3,36 (¢, NMe), 5,75 (c, [826]
4,5-gureapo-1,2 4-tpuasun H), 3,76 (¢, OMe), 7,1—

7.8 {(m, Ph)
3-Metokcr-5,5 6-rpumerna-4,5- CDCl; 1.17 (¢, Me), 1,87 (e, [825}
Aurupo-1,2,4-rpuazun Me), 3,70 {¢, OMe)
5-Okcu-4,5-nurugpo-1,2 4-rpua- | DO 2,95 (¢, H), 4,62 (¢, H) |[[521]
3un-3 (2H)-on .
5-Metokcu-5,6-guMern-4,5- OMCO-Dg | 7,06 (¢, OMe), 8,14 (¢, [521)
JHTHAPO- -1,2,4- -TpHazrH-3 ( 2H) -OH Me), 8,67 (¢, Me)
5-MeTHa-5.6- xudern-4,5- UMCO-D, |70-76 (m, Ph), 7.8 (c, | [827]
auruapo-1,2 4-tpuasun-3 (2H)- NH) 10,26 (e, NH)
OH
5-Metn.1-4,5-urnapo-1,2,4- JIMCO-Dyg 1,2 (d, Me), 38 (g, H), |[824]
tpuasue-6(1H)-on 6.8 gd H), 69 (c, NH),

10.0
4,5-Iuruppo-1,2,4-rpeasun- I MCO-Dq 3,7 (d H) 6,8 (d, H), [824]
6(1H)-on 6.9 {c, NH) 100 (c,

NH)

NPOTOGHOB B MOJIOKEHHH 3 KoJbla 3aMeLleNHbIX 2,3-IMTHAPOTPHA3H -
Hos (4,1—5,0 M. 1.).

Has curuajos nporoHa npy Ny 8B cnektpax [IMP 2,5-nuruapo-
TPHA3WHOB XapaKTepHO BHICOKOe 3HAaYeHHe XHMHUECKOro CJBHT'a
(10—11 M. n). Ilpu 4,95—6,0 M. . HaXOAATCA CUTHAJBI NIPOTOHA
B NMOJIOKEHHH 5 koJgabua (cM. Tabx. 29).

B cnektpe [IMP (AMCO-Dyg) 1,4,5,6-teTparunpo-1,2,4-Tprasuu-
3(2I1)-tHoHa HabawpaloT aBa MyJbTunznera: 2,9 u 31 M. A., OTHO=
cslilidecss K MPOTOHAM B TOJIOXKEHHH D H O TPHA3HHOBOro KOJbLA
[839].
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XuMuuecKkHe CBHTH MpOTOIIOB, BXOIAAIIMX B COCTABR 3aMeCTHTe-
Jie TPHA3ZHHOBOTD KQOJbhila, HMEIOT OO0LITIIBLIC 3lIAaMelNs.

8.2, Cnocobnl nogayueHus

8.2.1, CunTe3 duendporpua3suros

B cBa3u ¢ muloroofpasueM AUTrHAPOTPHAZWIIOB TOJYITElHe KaXK-
JOro TiNAa paccMaTpUBAETCs OTAEHIIO.

3ayeniemsle 4,5-puraapo-1,2,4-rpuasuun (X1, CXXV) noay-
Ya10T HCCKOJALKHMH MCTOZaMH: INKJANW3AMWCH NPOW3BOINbLIX THApa-
3u11a (THAPA30N0OB); DBOCCTANORICIHEM pasJaHUILIMH BOCCTAHABJH-
BAIONIMMH arefiTavu cooTiertcTByiomux 1,2,4-rpuasuuos; tpaucdop-
MaigMelt 9-, 7-4JCHILIX 1{HKJOB.

3-R1-6-R2-4,5-auruapo-1,2,4-tpHasniel  noJyvaioT INpH  KUOAUC-
HHH H/JH 11arpCBAallMH B CMUPTOBDHA cpeie a-aMuiiokerolos (CXXXI)
¢ rugpasuuoM, Jas HHKJAH3AIHH MOXKIIO HCNOJAb30BaTh NMPOAYKTH
anH.IMPOBAINA o-aMUIIOKETOIIOR ¢ Tmocdeavionied oOpalOTKOA run-
PasuITHIPATOM U BBIAEJIEIIHEM IPOMEXKYTOUIOro o- (alH.JIaMHHO) -
THAPA30Ha, KOTOPHIA B COJSIHOKUCAO( cpefle IHKIM3yeTcsd A0 TpH-
asutron CXXXV. Tlon rneiicteuem PCl; o (auuaavuiio) KeTORH
nepexoAaT B [N-(n-XJI0p-apuan/ell) -alHinRo]-1e30Kcn 6 elI301R-X0-
PH/IbI, KOTOPHE TIPH HArPeRAIlNU B WIIEPTIIOM PACTBOPHTEN C THApaA-
3UHTHAPATOM, Uepes NPOMeXYTOUlIoe coe/HHEHHe, obpasyT 3-R!-
6-R?-4 5-qurnapo-1,2,4-tpuasunn [830, 836):

2 3
R* 0 YN RN
y H
N NN N
c 1 » NH, N RY
5 RCOCE,NaHy o | HCe | _'_
N Y 1o
N
N 7N ) p1 N
R®  NH, R NHCOR ‘
XXV
IXXXT " -
- Q
Q‘*/
R 0 [ Rt ) ]
N 7 N4 I
c o c N/NH3
NoH
B | | NeMy b os | I —
N ~¢ c
2/ N\ 2\ ] 2/ AN \1
R N R R ]J R |
- H

R\ RLR¥R*= H,AZK, Ph.AT,
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3,4,6,6-Terpapennn-4,5-nuruapo-1,2,4-rpuasun  [830]. K pacreopy 5,7 1
(128 uM0ab) [N-(@-XJ0p-6eH3iLI/IcH) -aHHAKHO| -1e30KcliGen30on1l x0pn1a B cy-
XoM  MeThacnxdgoprae AnGaeasor 1,0 ¢ (32,1 uMoay) ©03B0IN0re TyiApasiHa
[Tocae noayuacoBoro crodnps, o0pasoBapuniiics MHAPAINUIXIOPHA SKCTParHpyior
poaoil. Oprarnucckyio ¢asy cyinar ocvinnredem. (uuerxy TpoH3noiaT ACPCKpH-
ctaliansaniefl 43 9THAoBOMG ClnpTa. Buixoa Ipoiykta ¢ T. 01 183°C cocran-
aset 4,6 ¢ (93%).

4,5-Adnruipo-1,2,4-rpnasun-3(211)-onsr  (CXXXVIl) o6pasyior-
€ NMpH Koljelcanuu cemMukapbaszxiz WJaH €ro NMPOU3BOLIbLIX ¢ ,3~
HEIPCAeALIILIMI KeTollaMll HJIH ¢ q-3aMel[ellIbiMH KeTonaMa (B Ka-
YeCcTRe 3aMecTHTe efl MOPYT BHCTVIATh THIAPOKCH-, ME@TOKCH-, dMH~
IOTPYNTH, rajlorem). AHajOTHYIO NOJyUaloT 3avewuielisic 4,5-1u-
runpo-1,2,4-rpuasun-3 (2H)-tHouw, B 310M caviae  KoiJlelcalHic
MporoAsT ¢ THOCCMUKapOBasudonm. B cayuac npHveHeuHs o-aMulio-
KCTOIIA, BLEAAIOT cMeCh 3-aMHII0- n 3-THOKCO-4,5-AHTHAPOTPHa3H-
noB. [pi B3aumoRefCTBIN o-x70p (6pOM)KCTOHOB € aMHIOTYAIIHIH-
oy nogdytaior 3-avuuo-5-R1-6-R%-4,5-auruapo-1,2,4-tprasuus [6]:
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X =0H,0Me,NH, ,CB.Br; ¥ = 0,8, NH; RIRE=H Atk Ph, ir,

Tlpn B3anMOAeHCTBHY THAPa3HA-THAPA30I0NB ¢ 1,2-6udyuruHONAb-
HBIMH coedWiellHsiMH 00pa3yercs cMcCh NPOAYKTOB, CPE€AU KOTOPLIX
obpapyxken  4-aMHHO-0-R!'-6-R?-4,5-nurnapo-1,2,4-tpuasun. Ha-
npuMep, IpH KHIMSAYEHHH B BOANOH cpecae MPOAYKTAa NPHCOCAHHEHHS
NaHSO3; x ranokcadm ¢ COMSUOKHCIMM aNCTOrUAPA3HA-THAPA30-
HOM BbWLIJICJASIOT TPH NOAIETAaUUBalWN  4-aMHIIO-3-MeTHI-4,5- IUTH -
n0-1,2 4-TpHazni-5-cyIbHOKHCIOTY, TpH AEACTBHH «-IHKCTOUOB B
enupic (ras. HCl) Buigensior 4-aMHIO-5-THAPOKCH-3-MCTHI-5,6-LH-
benun-4,5-auru apo-1,2,4-tpuasvun ruppoxsaopua {307}
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JIns 3aMbIKaHHS [HKJAa MOXHO HCTOJb30BaTh MOHOCeMHKapba-
30HbI, KOTOpble B IIEJAOYIION cpefe LHKIH3YWOTCA 10 4-R-5-ruapok-
cu-4,5-1uruapo-1,2,4-rpuasnyg-3 (21H) onos [837]:
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IIpu narpesanus B nuMeTnapopmaMuie 1,4-nesranueu-3-oH-rya-
HWJITHApa3oHa BEIAETAIOT  3-aMHHO-6-R!-5-R2-5-R*-4,5-qurnapo-
1,2,4-TpHazun. AMHHOTHAPA30H UUKJIH3yeTCs 101 AeHCTBHEM cepo-
yriaepoxa B 3aMelleHHbA 4,5-aurunpo-1,2,4-rpuasuu-3(211)-ruosn.
BsanMopneficteue ¢eHauuaruapasaneHIuMaAPaszotHa ¢ pocreHoM
BefeT k ofpasoBanuio TprasnHoB CXXV. Cevukap6ason deHHI-
AUUJMTHAPA3HHA B WIENOUHOHA cpeae UHKIH3yeTcs 10 4-aMuHO-4,5-
auruapo-1,2,4-rpuasuu-3(211)-onos [6].

B kauecTBe HCXOJHOro KOMIIOHEHTA NPH KOHAEHCAIHA MOMKHO
HCIIOJIb30Ba1b THAPA3HH, TIPH peaklHH KOTOPOro ¢ a-3TOKCHKAapOo-
HAJJTAMHHOKETOHOM  BBIACASIOT 4-R'-5-R?-6-R3-4,5-nurunpo-1,2,4-
tpuasuu-3(2I1)-on (CXXXVII), a B ciyuae @-aUUJIH30THOLHAHA-
Ta —_ 4-R7-5-R2-6-R3-4,5-nuruapo-1,2,4-rpuasuu-3 (2H) -tHon
{CXXXVIII) [6]:
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R‘I

LXXXVIT , TXXXVII
R'=H, Aek; RER3=H Atk Ph, Ar.

3amewennsie 4,5-auruapo-1,2,4-rpuasun-6 (1H)-oner (CXXXIX)
10/yJalOT NpH B3aHMOAEHCTBHH MypaBbHIIOH KucjoThl ¢ 1-(N-de-
BUATAHLHN) GenuaruapasunoMm. lIupoko Henmomb3yloT B KayecTBe
HHKIH3YIONEr0 arenTa TCHAPAs3HH JAJ8 TMOJYYeHHS TPHA3HHOB
CXXXIX. Tak, 3¢up H301UHAHOYKCYCHOH KHCJAOTHI B BOJHOH cpexe
MpY JAefCTBHH rujapas3una, ucpe3 NPOMeKYTOUHBLIA THIpa3oH, obpa-
ayer 3amenledusiii 4,5-auranpo-1,2,4-rpua3uuy-6 (1H)-oH. AHanornu-
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HbIH TIPOJAYKT BbIAC/AOT H NPH B3aHMOAEHCTBHH a- (3TOKCHOGEH3H-
HJleHaMHHO) KapOOKCHIaTa ¢ THAPA3HHOM, a  Takke mudpQosa
OCHOBaHHA, N0JYYeHHOr0 B3aHMOJIEACTBHEM Z-aAMHHOKHCJIOTbI U JH-
MeTH(popMaMuaa, ¢ rUApasHHruaIpaToM (573, 590, 824]:
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4,5-Anruppo-1,2,4-rprasun-6(1H)-on [824], K cmecn 0,1 Moab 3THA-2-H30-
iuaHajerata u 25 MJI Boabl, oxaaxueHuoilr go 0—5°C, mo KanaaMm [o6abasior
0,1 moan 95Y% ruppasuHrigpaTa. PeakuuouHyio cMech oCTasfflOT Ha Hogb, BoAY
RoinapuBaior. [lpoaykr akcrparupyior KunsauiuM aueronurpuioM. OuuceTKy npoHs-
BoJAT NMCPeRPHUCTAMIH3ALKCH H3 aleTonuTpuia. Beixop NpoAykTa ¢ 1. pasd.t. 176—
178°C cocraBaser 3,4 v (34%).

Tpuasanpt CXXXIX MOXHO IOJAyyarh aJKHIHPOBAHHEM  THO-
AL AMTIPOH3BOAHBIX 3QHPOB o -AMHIIOKHCAOT ¢ NOCTEAYIOuHM 3aMbl-
KaHieM LHKJA NoJ AcicTBieM THapassua (374], a takxe Npu ne-
CTBHH THj1pa3HHa Ha a3upuH-3-kapGokcamuj [83Y, 840}

R' R%= M, Atk , Ph.

[Tpn B3anMOeHCTBHH rHApa3dHa ¢ o (PeHuJTHO-Kap OOHHT) aMH-
HO KapOokcuiarom o6pasyworca 4,5-auruapo-1,2.4-rpuasuu-3(211),
6 (1H) -auousr (tThoubt) (CXXXII, CXXXIV). O6biuHo peakuuio
NPOBOAAT ¢ BblJAeNeHHEM TPOMEKYTOUHbIX o-(4-ceMHkapO6a3nuao)-
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Kapfokcuiaara HAH - (4-cemuKap6a3uno)KapOOKCHITHIpa3nHa, a
TAK¥Ke COOTBETCTBYIOIIMX THApA3OiloB B CNHPTOBOH cpele B MNpH-
CYTCTBHH HE3HAUHTedbIbIX KoJHUecTB katasun3atopa [817, 829, 833,
834, 838, 818]:
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4,5-Nurufpo-1,2 4-rpuasnn-3 (2H)-Tuon-6 (1H)-on [829]. 109 r (84 wmMmob)
aTthaoBoro 3bHpa %(4-cemurapbasuaa) ykcyclod kHcaorel kumatsit 10 ¢ B cmecH
20 mu TCRIHYCCKOrO A0Co/MOTHOrO 3TIL1030r0 cidpra # 0,5 ma 1 #. MeONa. K ro-
pAuemy pacTeopy Aofasasior 0,7 ma 1 H. HCl u 45 ma srdaosoro cnupra, K-
natar Ao noaBlenHsa ocaigka. Oxaamzgawr., Yepes 6 4 BelnajgaeT oCazOK, KoTophifi
OTOUARTNO3BBAIOT, NPOMBBAIT CcOKHpTOM, BoaoH. Cymar B makyyme Hay P.Os.
Belxoa npoaykrus ¢ 1. pasa. 172—173° C cocrasaser 058 © (72%).

Omnucaio nonayueide 3ameieHnbix 4,5-7HrHNpo-1,2,4-Tpnasuios
JeHCTBHEM I'Hapasuna 11a narudaentsle (1,3-okcasonni, 1,3-THazo-
abl) u ceMuusenirse (1,4-oxcazenuy-7-011) neTepoitukasl, TTpoH3Ro1-
Hble 0KCanua3onja ¢ ruapasuioM ofpasylot 3,4-xuaMuyo-4,5-1urujg-
po-1,2,4-tpuasunm (CXL) [47, 821, 841-—843]:
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X=0,5; R'=H,Alk,Ph; R% R, R°=H, Atk ,Ph Ar, NHAZK; R'=Alk.

216



IInpoko pOCTYNHHIM METOAOM NOAYyHieHus 4,5-AUTUApPOTPHAIHHOB
SIBJSETCA BOCTAHOBJEHHE COOTBETCTBYIOWHX 1,2,4-TpHasunon  pas-
JHUIILIMH BOCCTAHAB/UBAOUWIAMH AT€HTAMH.

B xauecTBe 0AII0r0 U3 arenToB BOCCTAHOBJENHS TIPHMCISIOT pe-
axTuB I'puubsapa. O6bI4N0 peakudn BEAYT IIPH HATpEBaldH, MIIOTAA
KHIISTUCIIMHA B HHEPTIOM CYXOM pacTBOpHTese (6en30, TeTparuaipo-
ypai) ¢ nocreAyOWUM THAPOJHZ0M MNPOMEXYTOUHOTO NPOIyKTA.
[lo-suauMoMy, B3anMopeficTBHe TPHA3HHOB C peareHTaMH [ pHHb-
Apa TMpoTeKaeT MO 06INCMY MEXAlH3My 3JeKTPOQHILHOTO 3aMeLLe-
nusi. Biavase npoHcXOMHT aTaka MO BTOPOMY HJAH TeTBEPTOMY aTo-
MdM a30Ta KOJbila ¢ TOSBJIENHeM TOJOXKHTCALIOTO 3apsiga a aso-
T€, a 3aTeM IIPHCOeHIIeIIHe aJIKHIbIIOrO (apHJAbIOrD) 3aMeCTHTCAA
no nojoxkenuto 5 xoasla, Tlocaeaylomuil TAAPOAUS BegeT K OTWEN-
aermio MgX [558]:
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Peaktusul [punbsipa ncnosssylor anst Boccrauosnenus 1,2,4-
TPHA3HHOB, HMEIOIHX B 110J0XeHud 3 KOJblla pasauuisle dyHxgHo-
Ha/bllble TPYNIbL; AJdKHJ -, OKCO-, THOKCO-, METHJIMEPKATNTO, KOTOPbIE
B IIpouecce BOCCTaHOBJEIHS He yuacTBYIOT. IIpH Boccratosmelnu
saMemeHubx 1,2,4-rpnasuu-3(2H)-tuou-5(4H)-onos (XXI) peak-
THBaMHu ['puhbaApa, BIayade NPOUCXOAHT 3aMella OKCOTPYNNLl 11a al-
KHbIILH (APHIBHBIN) 3aMeCTHTEJb, a 3areM IPOUCXOAHT OObLITHOE
BOCCTaHOBJAeHHE MO ¢BA3H N4, —C(s, TPHA3UHOBOTO KOJbila ¢ 06pa-
30BanHeM 4,5-nuruaporpuasuion. B cayuae 3-xa0p-1,2,4-TpHA3UHOB
(XXIX) wapsiny ¢ BOCCTAIIOB/ICHHEM TPHA3HIIOBOIO KOJbILA, HPOHC-
XOAHT FHAPOJH3 ranorena ¢ noayuenneM 4,5-xuruapo-1,2,4-rpuasHH-
3(2H)-ona [47, 114, 118, 189, 523, 558, 825, 827, 832}
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Y=0,5; R',R%=H,Alk, Ph,Ar.

5-Metua-5,6-audenua-4,5-nuruapo-1,2,4-rpuazuu-3(2H)-ruon  [564]. K pact-
BOpY pearcHTa ['pHubapa, NpHroToBJeHHoOMy n3 2 r Marans, 14,2 r nmoancroro
meTunia n 70 ma cyXoro sdnpa, upHbasasoTt 2 r (7,5 Mmoub) 5,6-andenua-1,2,4-
TpHasHH-3(2H)-tuona B 80 M. OesBoanoro Gewso.qa. Peakumonmyio maccy Harpe-
BAlOT ¢ 06paTHUM XONORHJLWAKOM Ha BoaAHoH 6aHe 2 y M OCTaBJsOT HA HOYb
IPH KOMHATHOH TeMlepatype. PeakUMoHHylo cMmech pasdaraior xoJ0aHbM BOJHBIM
pacrsopom NH,Cl Oprasmuccknii caofi oTaensior, cymar Hag 6e3sogubim NazSO,.
DuabTpyoT, pacTBopHTesb 1CUAPAIOT MNP KOMHaTHOH TemnepaType. QuguCTKY
UPOU3BOAAT MepexpHcTa/MII3anHed H3 cnnpTa, Beixom npoaykra ¢ 1. ma. 217°C
cocras.sier 529%.

YcnemHo NPAMEHSIOT AJS BOCCTAHOB.JIEHHA 3avewehHbx 1,2,4-
TpHa3uH-3(2H)-onoB(THOHOB) anomoruapua JAutud. Peakuuu npo-
BOAAT LU KHIAUENHU B Terparuapodypane HaH 3pUDE H BLIASTAIT
npousBoaubie 4,5-auruapo-1,2,4-rpuasun-3(2H)-onos(THonos) [189,
525, 827]). AnaaornuHbie 4,5-AHTHAPOTPHA3UHEI TIOJAYYAOT U NPH
BOCCTAHOBJeHHH Gopruapunom wartpus tpuazdHoB LXXXIIH. Peak-
IHH TPOBOAAT B HuepPTHbIX pacTteoputeasx (TI'dP) nox Toxom
HHEPTHOTO ra3a (halpuMmep, aproHa) B Tcuenue AJHTEJBHOro Bpe-
MEHU NpPH KOMHAaTHoH Temueparype {189, 448, 825, 826, 844].

Ilpu BOCCTaHOBMIEHNH IIUHKOM B YKCYCIIOKHCAOH cPele MOoJydaroT
4,5-auruapoTpuasdubl npd  AefictBud  Ha  1,2,4-tpnasuH-3(2H)-
oHbl (THOHH) u 3,5,6-Tpuankuia(apun)-1,2,4-tpuasuns [42, 52, 563].

Onucano mnosyueHue 3amewmeHHux 4,5-auruapo-1,2,4-TpuasuH-
3(2H)-oHoB (THOHOB) 1M HUX N-OKCHA0OB KaTaJTUTHYECKHM BOCCTAHOB-
JIeHHeM BOJOpPOAIOM, B TOM UucJde HAa Hukene PeHesd, a TakKe 3Je€K-
TPOXHUMUTECKHM BoccTanopienneMm  5-R-6-R-1,24-tpnasun-3(2H)-
oHOB (THOHOB) {52, 189, 832]:
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5-Merua-5,6-nndenna-4,5-gurunpo-1,2,4-rpuazuu-3(2H)-ou [827]. 1 ¢ anwomo-
rdapuaa Jntua B 50 Ma cyxoro spwpa wumsitaT 15 MuH, goGasaswor 1 r 5,6-
audenna-1,2.4-rprasuu-3 (2H)-cna B 20 ma GessozHoro Gemsoda u KHOATAT 2 4.
Ocrasasior 1a HOub. Bbumsawr B xonoanwi nacuwemisi pactsop NH,Cl n
BCTPAXHBAOT. (JTReNAT opramiueckHi caof, cywar Hag Oe3soaHuM NasSOy.
OnabTpyoT, pactsopurean Henapsior, Quictky NPon3BOAIT nepekpHCcTaaansaunei
13 cmupra, Belxoa mpoaykra ¢ T. ran 268° C cocrasaser 719%.

[1pu peficTBHU n-THOKDPE30Na, N-TONYOICYAbGHOXJIOPHAA B TIHPH-
aune, 6ensona B npucytctBun AlCl; na 3avemennbie 1,2,4-TprHasul-
3(2H)-oubI(THORD) BLLAGASIOT 3aMelleHiibie 4,5-1HrHAPOTPHA3AHDI
[118, 189, 845, 846]).

[Ipu nefictBun na nezamemenHubii 1,2,4-Tpuasyy BOAHON TPH-
$TOPYKCYyCcHOH KWCJIOTLI MPOHCXOAHT TPHCOEAHHEHe BOAbl 1Mo ABOH-
Hol ¢BA3n Ny, —C 5, (847].

3aMeueHHble O-aJKOKCH-4,5-1uruapo-1,2,4-TpHa3uHLl BLLLEAIOT
NpH  JefictBuu anudaTHYECKHX CIUPTOB Iia 3-3avelleHHue 1,2,4-
rpaasurbl (CXLI) [621, 523, 832]:
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X=0H, SH, NHR, R’: R2=H,ACK, Ph; R =AEK.

Omnucano noJyleHHe 3aMewlieHHbx 2,5-auruapo-1,2,4-TpuasuuoB
LI HKJH3alHed JHAMHHOTYaHHJAHHa ¢ ¢eHanw/iranorenuaom [6], a
Take TNpH o6paGoTke B CIHPTOBOH cpele NPOH3BOAHOTO OKCa3e-
nuH-6-ona ruapazudHoM [843]. [lpu Boccramos.enus 6opruapHioM
Hatpus 3-meTokcu(MeTwjimepkanro)-1,2,4-TpHa3suHOB B CMecH TeT-
paruapoGpypaH — METaHON BbIAGAAOT 3-METOKCH (MeTHIMEPKAITO)-
2 5-nuruapo-1,2,4-rpuasunbl [825, 828, 848]. 3amemenubie 2,5-gu-
THAPOTPHA3HUHLI BBIAEISIOT W NPH AefcTBUH DPeaxTHBOB [ punbaApa
Ha 3-R'-6-R2-1,2 4-Tpuasunb [114]:
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J-Mernamepkanto-5,6-n1 MeTna-2,5-1urunpo-1,2,4-Tpuasux (825]. 129 r
(8,31 mMMmoib) 3-Mc-TnglMepxanT()-S,G-ﬂnmeTu.n-1,2,4-Tpna31-ma B CMeCCH TCTPUTIAPO-
ovpeir: Meranct (40 1,23) oOpabateisaioT 8 roxe aproua 0,325 r (859 MMO/1b)
NaBH: B reucune 20 u, Peaxiioniyio cmecs HefiTPANM3YIOT CMCCLI)  YKCycuas
KiCanTa : meTanoa (1:3), sbmapusaioT. Ocalok pacTBOPSIOT B CMCCH 3THAAIC-
TaT ~BOAA. Opraduveckhii a0l orAcaAAoT. OUHCTKY NPOH3BOAAT nepeKpHCTaLTIU-
3alHel M3 3THialeraTa, M3 MaTouloro pacTRODA  AOTOJUHTCIBIO B BIACHAAIOT
0.13 r mpoaykra, O6uii BBIXOA npoaykTa ¢ 1, 11, 93—96° C cocravader 088 T
(70%).

3amewennbie 2,3-1uruapo-1,2,4-Tprasuabl OTHOCHTEIBHO J1eTKO
NOAYYAI0TCA TIPH B3aHMOACHCTBHN or-AUKETOHOB ¢ THAPA3HHOM, aM-
MHAKOM H QopmasibierniomM B BOAHOH cpene [6]. TIpn o06paGoTke
pcakTuBaMu IpHHbADA B MHCPTHBIX DPacTBOPHTEIAX 3aMeleHHbIX
1,24-tpnasuu-5(211)-onoB BbIAEASAIOT COOTBETCTByIOWHEe 2 3-1HTH]-
po-1,2,4-rprasuu-5-oubt [568]:
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R=ALk, Ph, Ar; R, RT=H APk, Ph, Ar.

Peakune#t 3-merua-l-dennia-4-n30rnTposo-5-nupasona c B(rpu-
XJ0pMeTu ) -B-NPONHONAKTOHOM — Toaywalor 4 (4,4,4-Tpuxiopo-3-
rufpoKcH - 6y THPHIL) - 3 - MeTu-1-$enua-3,4-auruzpo-1,2,4-rprasun-
5,6-nnon [849], 3amemennue 3-aJKuaMepKanro-3,4-muruapo-1,2,4-
TPHA3HH-3-OHH HOJYYalOT IPH BOCCTAHOBJEHHH aMaJbraMoi HaTpust
3-mernamMepkanto-1,2,4-tpuasun-5(2H)-ona. 3amemennws 1,2,4-
TpuasuH-5(2[1)-on npm nefictenn GopruapHaa naTpHs B MeTaHOJe
win JIM®A  poccranasmiBaercs Ao 3,4-gHTHEpo-1,2,4-TpHAasuH-
5(211)-ona [6, 150, 820]:
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2-MeTna-6-1per-6yTna-3,4-nuruppo-1,2,4-1puasun-5-on  |820]. 6 wmmoan Gop-
raapuie warpis 8 10 ma JIM®A noGasamor K pactBopy 2 MModb 2-METHA-3-
MeTHAMepKanTo-6-tper-6yrun-1,2 4-tpnasui-5-ona B 5 Ma JIM®A u peakunon-
EyH cmech narpesawnT 2 u npu 70° C. PactBopuTenn YAaJART Nof BaKyyMOM.
Hocae oxnazcicnnsa po6asiasgior Boly u UeHTPAIRIVIOT Jieastolt YKCycHofl Kueao-
tolt. TlponyKT 2KcTparupyioT xaopodhopMoM, OPOMLIBAIT BOIoH W cywar nag
Seasonnbim NepSOq Chipolt mMacacoGpazubii MPOAYKT, TOAVuCIBIT TpH OTCoBKE
CHCls nmon BaKyyMoM, OUMINZIOT N2 XpoMaTorDadiidecKoll KOAONKe u3 CHJIHKare/s
gamoem—ﬂ-rexcan: aueToH=a3 : 1), Buxon mpoayxta ¢ T, ma 96°C cocrabJser
2%.

Onncano nonyueHwe 3,4-IHTHAPOTPHARHHOB NPH AefiCTBUH AH-
vernacyabdara na savewensbiii 1,2,4-rpuasuu-5(411)-on, uepes
o0pasoBaHye NMPOMEXKYTOUHOH# coawm, KoTopas npu obpaborke Mel
B MeTaHo.le NEPEXOAHT B 3aMewennbd 3,4-nHruapoTphasud [532]:
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B aureparype uMeioTes cBegenus o NoJyuenuu 6-aMuHO-1,2-mH-
runpo-1,2,4-tpuasud-b-kapbonoeoii Kucaotsl u  1,4-pmrupapo-1,2,4-
TpuasunkapOboHOBBIX KHCAOT [6, 779, 850].

3aMeweunse 1,6-nuruapo-1,2,4-rpuasuun  (CXXVIl) o6pasy-
IOTCA NPH B3aUMOJedcTBUH HMHHOS(DHPOB C 3aMellellHblM 3THIALE-
TaroMm ruapasuHa. luknuzauueii adupa a-(4-1rocemikapbasun)-
VKCYCHOft KHCAOTBHl Han »pupa «-(4-ceMukapba3na)yKCycHOH KHC-
JIOTH TIPH KUNMAYEHHH B CNHpIe B MPHCYTCTBHH aAKOro.sira HaTpHS
noayusaior |,6-puragpo-1,2,4-rpuasuod-3(211)-ox (tuon)-5(4H) -oxnl
(CXLII, CXL1V). Ecan B kauecTBe HCXOAHOTO KOMIOHEHTA TpH-
MeHAI0T a-(4-rHoceMuKap0as3ui) aleTHALHANRA, 10 PeaKUH HHKIH-
3aHHH DPOBOLAT B KHCAOH cpene. AHAJOIHYHBle COelNEHHsT BHE-
ASI0T HPH ZeHCTBHH ¢ocreda man THOMOCreHa Ha o-THApa3HHOKap-
foKCaMHBl, a TakKe NDH LHKAH3AUHM o-FHipasunypenson [6, 103,
620, 831, 851]:

221



X=0,5; R, RE=H, Alk ; R, R, R* = H, Ak, Ph, Ar.

6,6- 1 umeTna-1,6-aurnapo-1,2,4-tpnasnun-3(2H),5(4H)-guon  [851]. K pactBo-
py 0,126 moaL stunoBoro adupa a(4-ceMurapba’uio)AHMETHAYKCYCHON KHCAOTH
B 210 ma abcoaroriore MeraHoda pobGaBaswT 0,14 Moab 959, METHJIATA ATPHA.
PeakilHoH{Iy®) CcMEeCh HArpeBalOT 0O KHMEiMs, 3aTeM YNapuBAOT R0CyXa WOR
BakyyMoM. OCTAaTOK DACTROPAKT B 11e00JBUIOM KOJHUCCTBE JAeasfiicli Boaw W moR-
kucasror 6 11, HCl. Brnaswmil ocapox oT¢uIAbTpOBHBAT, QUHCTKY NPOU3BOAAT
llePeKPHCTANTH3ALME M3 3THJOBOro cnupta. BmXxog mpoaykra ¢ 1. na 228—
230° C cocrasaser 44%.

Jpyrofi MeToa noayueHns 1,6-AHrHApOTPHA3HHOB 3aKAKYAETCA B
BOCCTAHOBJCHHH NPOH3BOAULIX 0-a3aypanH.a pas3jHuHEMH BOCCTA-
HaBJHBAWLIIMH areHTaMH. Tak, pearedtsl I'pHHLApa BOCCTaHABJH-
BaloT 5-mertokcn-1,2,4-rpuazuun u 1,2,4-tpuasun-5(211)-omm uo co-
orBercreytounx 1,6-aurnapo-1,2,4-tpuasunos  [568]. 3-Merokrcn-
1,2,4-Tpuasuyd npu deficTBUN ATIOMOTHAPHLA AHTHSA
BOCCTAHaBANBaeTcHd 0 3-Merokcu-1,6-aurnnpo-1,2,4-rpuasuna [568)

Jdna BoccranosaeHnst  6-R-1,2,4-Tpuasun-3(2H)-tnou-5(4H)-
OHOB yCHelWHo NpHMEHsiOT aMaqbramy Harpus. Peakm#u o6biuHO
npoBoasT B Boanof meaoun npu 0—25°C u soipeaswoT 6-R-1,6-
puruapo-1,2,4-rpuasuu-3(211)-ruon-5 (411) -oust. BoccranoBnenue
2-R1-3-R?-1,2,4-1pua3nd-5-0HOB aMaaLraMoft HATPHHA HAET 1O NOJO-
MEHHIO 3 TPHA3HHOBOIO KOJBIA C NoaydeHHeM 3,4-IHTHADOTPHA3H-
HOB, a ne oxxuaaemuix 1,6-purugporpuasunos, 2-R-1,2,4-rpunasuu-3-
tHOH-5(4H)-01 B 3THX yCa0BHAX lle BoccTaHap.aHBaercs, OnucaHo
BOCCTAHOBAEHHE BOZOPOAOM A0 |,0-AMIHAPOTPHA3HHOB TPHA3HHOB
tuna XLV [6, 448, 852].

[Tpu BoccraHOBJAeHHH LHHKOM 6-a3aypanHia B pa3bapiaeHHOH
HCI sugensmor 1,6-aurunpo-1,2,4-rprasun-3(2H),5(4H)-anou. Boc-
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cTaHoBAENHe [HHKOM MOXHO NPOBOAHTL B YKCYCHOH KHCJAOTE TPH
KEMAYenHl. AnaJoTHuHLie COeLHHEeNHs MoaAydalor # fpH HCIOAL30-
BAHHH APYTHX BOCCTANABAHBANIHX alEHTOB [673, 713, 853]. D,(:I:
NOAYyUYEeHHS 1,6-,zmrm1po-1,2,4—Tpﬂaanﬂ-5(211)-0HOB B KadecTBe B

crTaNaBAHBAIOWET0 ArenTa MOXHO NPHMEHATL IHAPOKCHA naJaaing
(11) B meraHno:ie, HapsALy € Bhie;IeHHEM OCHOBHOTO npoayKTa BOC-
cTalOBAEHHS  BBLIAENSIOT M 3aMELlEeHHBIH 3,4-1IHTRAPOTPHA3HH

[727]:

j\( PA(OH) f\(ﬂ W
N
“} | 2 A ! Me 4+ H '
)4 MeDH WAN N
ch, CHy Y °H CHz )
c/ 2;!] C/ | /c/ H
Zii 4 HaN g

4,6-Jlumerna-1,6-auruapo-1,2,4-rpuasun-3(2H)-thon-3-on  [448]. K pacreopy
08 r (5,1 MMoJB) 4,6-pumerna-1,2,4-vpuazun-3 (2H)-thon-bona w03 r
(7,6 mmMoac)NaOH s 10 ma soam upn 0°C pobGaBasgwt 5 T 5% amaisraMH
narpua. Ilepememmmator 0,5 4. @mabrpyoT. @uavTpaT ucHTpanHsyw: ACAAHOR
ykeycnolt Kucaotofr. CHpPOM HPOAYKT NePeKPHCTANTH30BLIBAIOT M3 CRHPTA. BeXox
npaaykra ¢ T. na. 184° C cocrasasicr 0,24 r (31%).

6-Tuaporen-1,6-guruapo-1,2,4-rpuasug-3(2H),5 (4H) -anoust  1mmo-
AYy4aoT POTOXHMHUYECKHM NPHCOENHHeHHEM BOAu K H-xaop-6-asa-
ypauuay win 6-asaypannily. Qfayuenne BHLIHMEIM CBETOM TIpOBO-
AT B UPHCYTCTBHH CeNCHOHAH3aTOPOB (aneTopeHOHA, HeHzodero-
1a), peakuusi HHTHOHpYeTCS MapaMarHHTHHIMH HOHaMH MeTaJjJoB.
AnasormyHo mpomcxonnt (hOTOXHMHYECKOe NPHCOeIHHEHHe BOALI K
5-amuno-1,2,4-rpuasuu-3(2H)-ony [854—856]:

0 X H
HoD oo H H H Ntz
\N Ha0,hv N H,0,hV \N HoO,hv N7
b A N Tx=o AN g X=NH N
0 T/ 0 rlv’N 0w W
H H ) i
XV 23 XA

PoToxuMuueckoe mpucoennuenne 1,2, 4-rpuasuu-3(2H),5(4H)-
JAHOHOB K OoJie(hHIIaM, B TaCTHOCTH K 3(hHpPaM eHosOB, BefeT K obpa-
30BAHHIO OHIMKAHYCCKHX a3€THAWHOB, KOTOPblE THAPONHTHUCCKH He-
YCTOHUHBEL M TPH THAPOAH3E JaT C XOPOUIHMH BHIXOJAAMH
npou3soanbie  6-zamemenHnix  1,6-gurnapo-1,2,4-tpuasun-3(2H),
5(4H) -nuonos. 1lpH OKHCJAeHHH 3THX coelHHEHHH GPOMOM BhJend-
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o1 6-R-1,2,4-tprasun-3(211),5(4H)-nnoubl. lanubifi MeTox mpume-
HAeTCs 43 BBEdeHis ajikHibHblX 3aMeCTHTeJleH B TNOJ0XKeHHE
6 TpnasuHoBOro Kosbua [674, 857, 858].
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' ) ; )
A CXXXY XY
R=APK.

8.2.2. Cuntes TeTpaeudpo-, cexcasudpo-1,2,4-1puasinos

1,4,5,6-Terparuapo-1,2,4-rpuasaunl noayuaioT uukan3anued (2-
AMHHO3THA)THpa3iHa ¢ HATPHMAMH, HMHIHMHAME, THOMMHAMHAMH,
OpTo3(prpaMu KapOOHOBBIX KHCJAOT WAH N0 PeakUHH 2-rHApasHHITa-
HO0B ¢ HHTPHJIAMH B IPHUCYTCTBHH KOHUCHTPHPOBAHHOH cepHo#
kacaoTH. [Ipn HarpeBauun THAPA30OUOR ¢ H3BBITKOM TpPeT-6yTHJATA
Kalddd B KaYCCTBE OAHOrO H3 NPOAYKTOB BBHIASISIOT 3aMEUIeHHbIH
1,4,5,6-rerparunpo-1,2,4-tpuasuu. KoHpeHcalnefi amMuHOTyaHm1uHa
H 2-6poM-H300YTHPUIAIbIETHA-IHMETHAAIETATa BHAENMIOT aHaJo-
ruunbift Terparnaporpuasii. OnKMcaso noaydedle X H MO PEaKIHH
HHTPHJOB ¢ 2-aMHHO- WJH 2- (MeTHAAMHHO ) THIpasuHom [6, 865, 866]:
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[pn s3auMogneficTein 2(aMHHOSTH) THAPA3HHA ¢ CEPOYIJepo-
A0M moaydaloT zamelleHHbit  1,4,5,6-verparmmpo-1,2,4-Tprasny-
3(2H)-rioH, a npu KuusueHHH B cnupre 2(aMHHOITHA)TUAPASHHA C
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KapBoHOBOIT KHCIOTOR HJH 3aMelleHHbIM 1,3,5-rprasudom B crmp-
T€ B IPUCYTCTBHH ANKOTOJATA HATPHS BHIAEASIOT 1,2,5,6-Trerparus-
po-1,2,4-rpuazun  (CXXX). O6paboTtkoit cooTsercrayommx N-(3-
OKCHMH10-2-MeTHABY THI-2) CeMAK ap 6a3H/108 pacrsopom HCI B
OTHIOBOM cudpTe crHTe3upywr 1,4,5,6-rerparugpo-1,2 4-Tpuasun-
3(gH)-0Hb1, Ananornuunie coennHeHHs OJIYIAIOT | np;i B3aUMO-
ACHCTBHU ceMuKap6asnia ¢ OHCynbGhAaTHHM — aAAYKTOM AHKap6o-
HWJIbHOTO COEJHHENHsi B BOAUOH Cpelle, a Takxe IpH B3anMomelicT-
BHN aNnKRATHAPASHHA C XJI0PKAPOOHHA- (2-XJIOPITHI) AMUHOM. Ilpu
AECHCTBHH ua XJIOpKap6OHHJI(2-XJ10])9THJ])3MHH 1,1-quMeTunrugpa-
3HHA BBLIAEJSOT COJb 1,1-numetnun-4 (2-xg0psrum)-1,4,5,6-rerparna-
po-1,2,4-1puasnn-3-on-1-onara. Pearnun IHKITH3AIHH  TIPOBORAT
0ObITHO B ClHpTe NPH HATPeBAHHH KM KHNSYSHHAN B TeYeHHe Ipo-
AQ/IZKHTE/ILHOTO BpEMENH, HHOrIa B arMocdhepe HHepTHOTO rasa
(asora). ITpoaykT uwacto BbizeJsIOT IPONYCKAHHEM DeaKIHOHHOH
CMECH uepes XPOMATOrPAPHYECKYIO KOMOHKY WA NpH neperouxe
mox Bakyymom [822, 835, 859—864]:;
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1-MeTna-3 (o-amuuogenna)-1,4,5,6-rerparnapo-1,2,4-rpuasun  [862].  Cmech
61 r (04 woas) antpanmaruoamuga, 40 r (0,45 moan) N(B-amuuoarna)-N-merua-
razpasuia B 100 MA H30- NPONHAOBOrO CIHPTA HATPEBAIOT NDPH TePeMCITHBAHHH
B Teucude 30 Miid B arMocdepe asora (TeMncparypa MmacasHoi Ganu 145--
1556° C). Peaxwionnyio cMech oxJdaxapaior, ocanok OTHHALTpoBHBawT, OuHeTKy
MpOM3BOIAT MepCKpHCTAAIN3aNIe]] H3 R30-nponkaoBolv cnipra. Buxoa mpoaykra
¢t ona 239 141°C cocrasaser 37 r (48%).

3aMemendsie 1,4,5,6-rerparnapo-1,2,4-TpHasutel gerko MoJyda-
I0T 3JeKTPOXUMHUECKHM BoccTaHoBmedneM 3,5,6-Tpuenn-1,6-qu-
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rugpo-1,2,4-Tpnasuna wau  5,6-nuenna-1,5-guruapo-1,2,4-Tpuasad-
3(211) uona [H2].

ASIOMOTHIPH,L JMTHs BOCCTaHaB.1HBaeT 6-vieTHA-1,2,4-TpUA3HH-
5(2I1}-0H 1o 1,4,5,6-reTparnnpo-1,2,4-TpHa3Hu-5-01a [568]. 3awme-
utenssie 1,4,5,6-rerparuapo-1,2,4-rpras3nu-3 (2H) -oHu BHAEIRIOT IPH
KATANHTHUYECKOM BOCCTAHOBJACHHH cooTBercTByOINHX 1,2,4-TpHasuh-
3(2H)-oHoB nau 4,5-muruapo-1,2,4-Tpuasuu-3(211)-onon [6, 52].

3avenernne 2,3,4,5-rerparunpo-1,2,4-rpnasznnn (CXXVII) Boi-
1enSIOT B pe3yibTaTe B3aHMOLEHCTBHS TH/APA3HHA WJAH FHAPA3OHA
¢ GopMalbIerHaOoM H NMEPBHUHLIM avHHOM, a4 TaKXKe IHK.IH3aIHEeH
o-AMHHOTHLpA30Ha ¢ anabperugoM. Takmm obpasom nolydainor
6-aurpo- uau 6-anni-2,3,4,5-rerparunpo-1,2,4-rpuasnnnl [867—870]:

HoNNH —— : HoH
1 i 2
. CHy 0, R'NH, N“N—R
RZGOCH=N—NH, - HS
H N
RECH=N—NHy —— !
TXXVIT

R'=H, Apk, Ph; R%=H, ABKk NO,, COOMe.

Mpu koHpeHcanuu B-ruapa3oHOCHApPA3HHA ¢ KapOOHUALHBIMU
COELHHEHHAME, a T4KXKe IpPU OKHCACHHH dopmaabaerua-GeHnii-
rHapasuia  BHAeadot 4-amuno-2,3,4,5-trerparunpo-1,2,4-TpuasuHbl.
4-Iunpoxken-2,3,4,5-rerparnipo-1,2,4-rpuasusbl BHLCASIOT 1IPH B3a-
HMOAEHACTBHY HApa3HHa C 3aMelleHHNMH HuTpoHamu [6, 871]:
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2{n-HutpoteHnn)-4-6en3na-6-tntpo-2,3 4,5-TeTparnipo-1,2,4-Tpuaanu | 868].
1 r (4 MMOAbL) H-NHTROGeNHATHApPAa3oHa NHTROHOPMANBARIHAE PACTBOQAIOT B
10 mn 3taHONa K AoGaBoawt 1 r 36% dopMamuua (1 mmous dopvmaabaerdna)
n 06 r (6 MMo.ab) OciizuaamHia. PeaklillOHIyl0 cMCCh 11arpeBawT na KUuAUled
ponanol Gaje 25 4. llocac oxaampenus ocalok OTQWIBTPOBHIBAKT, NPOMEIBAKT
cnuptoM, OHUCTKY HPOH3BOAAT ICPERPHCTAANM3allEd U3 H30-HPOIIHACBOIO CIHp-
T4, Buxon nponykra ¢ 1 oua 150—151° C cocrasaser 1,4 r (869).

Onucauo gukAONpHCOELHHEHHE N0 JIrABCYy—AnNhIePy HeAKTHBH-
poBaHHoro 2-aso-1,3-pueHa Kk 3jeKTpoHOOGEAHCHHOMY nHeHOQHAY ¢
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nojyyeHneM  3aMeEUWEHHOro 1,2,3,6-terparunpo-1,2,4-TpuasuHa
(CXXX1) [872]. Hampumep, NpH B3aHMOACHCTBHH IH-H3OMPOIHJ-
a301HKapOOKCHAATA ¢ 3aMEUIEHHbIM 2-aso-1,3-pueHom B 6eH3o01e
uarn TI® npu 25°C BhILEASIOT 1,2-pukapbanrokcn-3,5- nuderna-6-
MGTHJI-3-IIp01'IHJ1-1,2,3,6-T€TpaI‘HLLp0-1,2,4-TpHa3HHZ

;
¥ y RZ
N//C CH2Me  pooe—n=n—coor N}X”
Ri—c M - R N
\\\\C/ MECHZ N ’
| | coor
LXXXT

————

R', R®=ph, Ar; R=¢t, Pr.

I'ekcarugpo-1,2,4-rpuasuan. (CXXX11) nomywawT mo peaknuu
1[(2-meTHnamuHo)3THA]l-MeTHATHAPA3HHA ¢ KapOOHHALHBIME CO-
epuHennavu. O6paboTka 2 (amMeTHJIaMHHO)weTHa-1-merna-1(2-
XJAOPITUIT)THAPA3HHA IIEJ0YRI0 BeACT K 0Opasosaduo 1,4,4-Tpuve-
THA-rekcaraapo-1,2,4-rpHasunuii-xaopuny [873—875]:
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1,4-AumeTna-rekcaruapo-1,2,4-tpuazan  |874]. K 65 Ma BoamOro pacreopa
dopmanbreruga (0,8 MOAL) NpH llepeMellnBaHHE M oxJiaxAeHnH npubasuad 1 moab
N* N”-aHMeTHASTHAGMHIIOPHADASNIE, IORACDKUDBasA TeMuepatypy 1 20—30°C, Op-
raitvucckuft o BElcaaHBanu meqoublo, eyl teeproit KOH, Ipoxyxt Buineas-
JAM neperonkofi B Bakyyme, Brnixox npoxykra c. . ki 66° C (40 mm. pr. Cr.)
coctaBasger 75%.

8.3. XuMHUYeCKHe CBOMCTBA

AnknaupoBanue IHTHAPOTPHASHHOB BCLYT PA3NHUHLEIMH aAKHIH-
PYOIHMH areHTaMH: 1HAa30METaHOM, HOZHCTHIM METHJOM, 1HMETHJI-
cyab$atom u Ap. B 3aBHCHMOCTH OT AJKHJAHPYIOWEro aredra ankH-
JHPOBaHHE TPOTEKaeT Mo MEpPKAaNTo-, OKCOTPYINe HIAH MO aToMam
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a30Ta Koabna. Tak, NpH AeHCTBHH aMMeTWIcYJbgarta B NPHCYTCT-
BHH MeTHJaTa HaTpus Ha 5-R-5-rugpokcu-4-mernn-4,5-gurunnpo-
1,2,4-tpuasnn-3(2H)-0d ankuiuposaHne mpoTeKaeT IO TWJPOKCH-
rpynmne B NojgoXeHHH D5 Koyibna ¢ obpasoBaHueMm 5-R-5-MeTokcH-4-
meTua-4,5-gurugpo-1,2,4-rpuasun-3 (2H) -ona [B37].

[Ipr  ankwiuposanuu  4,5-paurngpo-3-meroxcu-1,2,4-Tpuasuta
OpPOMHCTEIM METHJIOM B METaHoJe B NPHCYTCTBHH METHNATA HATpHA
HjeT MeTHAHPOBAHHE N0 BTOPOMY aTOMY aszoTa KoJabla, a fpu Aefi-
CTBHH OpOMHCTOrO MeTHJaa HA 2-MeTHJa- uau 4-metun-4,5-gurnppo-
1,2,4-tpuaszuy-3(2H)-o8u B pacTBOpe MeTHJIATA HATPHA B METaHOJE
B IPHCYTCTBHH OPOMHIA TETPAMETHAAMMOEHS NPOHCXOAHT METHIH-
pOBaHMe N0 He3aMellleHHRIM aTOMaM a3’0Ta Koabllad; 0-aJKHIHPOBA-
HHEe B 3TOM cayyae He mpoucXoxuT [819].

AnguwinposaHne HOZHCTBIM METHJIOM B MeTaHoJe B MPHCYTCTBHH
MeTuAaTa HATpHA 3aMelleHHbix 2,3-purunpo-1,2,4-tpuasun-5(4H)-
OHOB TaK:Ke HJeT M0 aToMaMm a3oTa Koabna. Peakuun 06LIYHO BELyT
npu kunsuednn [568]. 3-Mertokcu-2,5-aurunpo-1,2,4-TpHasud  ajiKu-
Jgupyercss Hoauetuim ataoM B H0%-Hoit mucnepcun NaH B mune-
paAwHOM Macie NpH KOMHaTHOHA TeMmepaType A0 2-3TWi-3-METOK-
cH-2,b-nurngpo-1,2,4-rpuasuta, a npu ACHCTBHH HOAHCTOTO METHAA
B 50% -Ho#i aucncpeun NaH B muncpanbrom macne npu 0°C, naps-
Ly C MeTHIAHPOBAHHEM IO BTOPOMY aTOMY a30Ta KoJbLa, NPOHCXO-
AUT OKHCJCHHE TPUA3HHOBOTO KOJIbIA ¢ OAHOBPEMEHHBIM THAPO.IH-
30M METOKCHI'pPYTIIE 10 OKCOrpynfiel ¢ obpa3osanueM 2-merni1-H-de-
HHI-1,2,4-TpHa3ud-3-0Ha; NpH NPOBEJECHHH PeaKIHH MeTHAMPOBAHUS
npu 35°C B 3THX Xe YC/AOBHAX M0/ TOKOM WHEpTHOrO rasa (HampH-
Mep, aproHa) JAONONHHTEAbHO oOpasyeTca MOOOYHBIH fIPOLYKT B
Konugectse ~ 28Y% — 3-mertokcu-5-pennn-1,2,4-tpuasnun [825, 828
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2,4,5,5.6-MentamMeTna-4,5-aurunpo-1,2 4-rpuazun-3-ou [819]. 0,01 Mo 2,5,5,6«
TeTpaMeriti-4,5-quruapo-1,2.4-rpuasun-3-ona w4 Ma 18 M pacrBopa MmeTH/aTa
HaTpust 8 MeTaHosie, colepmaurero 0,05 r 6pomuaa TeTpaMeTHIaMMOHNA, CMe-
INIBAKT ¢ PacrBopoM 1 r Gpnmucroro métwia B 40 Ma SeH30/1a M HarpeBaKwT B
TeuenHe 36 u npn 60° C. Tlocae orcraHBainif Oprand4eckyi ciaofl 3KCrparHpyior
20 M Boan., Jxerpakt nejirpannayor Kown, HCl u okerparupyior CHCl;. Opra-
HHHCCKIH cnoft cywat nas GesBoawblM NaeSQu, pactBopuresb orroHsior, Beixon
npoaykra ¢ T. 1. 71—72° C cocrasaner 509%.

Hnasomerad merunnpyer B JIM®DA 1,6-puruapo-1,2,4-tpuazuu-
3(2H),5(4H)-nuoHu 1o aroMy asoTa B NoA0XKeHHH 4 Koabua. Auu-
JIHPOBAHHE 3TOTO JKE COEAMHEHMA YKCYCHBIM AHTHAPHAOM B OOBIY-
Hblx yejorusix (100°C) mper no mepsoMy M BTOPOMY aTOMaM a30Ta
KOJIbila, TPHYEM UPOAYKT AUHJIHPOBAHHS JETKO THAPOJIM3YyeTCA B
BOJHO-CMTHPTOBOM pacTBope B npHcyTersuu HCI [876]:
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Ilpw HaAWUHE THOKCOTPYTNIEL B TPHA3SHHOBOM KOMNBIE METHAHPO-
BAHHE JIHTHADOTPHA3HHOB HOIMCTLIM METHIAOM B IEAOYHOH cpene,
a TaKXe B MeTaHoJle B NPHCYTCTBHH METH/IATa HATPHS BEJeT K INo-
JAYYEHHID  MCTHAMEPKANTOAMTHAPOTpHA3HHOB. Tak, 1,6-purnnpo-
1,2,4-1pua3un-3(2H)-tuon-5(4H)-onu npu nefictsun MeJ Merunm-
pywTcs ¢ obpasoBaHucy  3-MeTHAMepranTo-1,6-guruppo-1,2,4-1pu-
asuu-5(4H)-oua [448, 831, 852].

Ankunuposanue 4,5-nuruapo-6-R-1,2,4-tpuasun-3(2H)-tHoHa
MOHOXJ10P (6pOM) VKCYCHOH KHcJOTOH HAH o-rajoremkeronamu, 1,2-
anbpomaraHom, 1,3-pnbpomMnponadoM BedeT K 06pa30BanHi0 3aMe-
IWeHHbX THa30n0-[3,2-6]-1,2,4-TpuasnHos. B cnyuae MoHOXMOpYKCyC-
HOMl KHEJIOTH HA NepBOfl cTaauu Npolecca IPOHCXOLHT ATKHAHDPOBA-
upe rpuazuHa no cepe. IlpoaykT ankmauporaHus 3a cyeT aTakH
KapbOHHALHOrO YIVIEPOLA 110 aTOMaM a20Ta Koablla MOXKeT Ipe-
BpallaTLCH B MHTepMeAHaTh a, 6 (cM. cxemy 9). OGpazosadue ¢
MpeAnoYTHTENLHO, BBH/AY 00AbLIed HYKAeODHABHOCTH THPHIHHONO-
nobHoro (Sp%-rubpuiHoro) aszoTa B NONOXKEHHH 2 KOAbLA, IO
CPABHEHMIO C MHPPOJIONONOGHEIM (Sp>-THODHILHHIM) A30TOM B I0J0-
xeHuH 4 xkoabua. Ilocaemylowas npoTorponHas neperpynnupoBKa
HHTEpMe[HAaTa H a€T 3aMeleHHuIt THa3ono-[3,2-6]-1,2,4-rpuasun
[691]:
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3-Mernamepxanrto-4,6-gumernd-1,6-gurunpo- 1,2 4-tpuasun-5-ou [448]. K pacrt-
Bopy 1 r (6,3 MMmo.b) 4.06-aHmerna-1,6-auruapol, 24 -tpuasun 3 (2H)-runn-5-o1:a n
0,3 r (7,5 MMO.Ib) NaOH B 20 mit BOAl 1064RASIOT nmpi 0°C n nepeMeLIpanun
L2 r (8,0 myons) Med, Peakunousyiy cMeCh MCPCMCIIHBAIOT 4 1M OpH KOMIATHOX
TeMucparype, nefitpaaudyior pasbasacinioi HCl n npoaykt muoroxpatino skctpa-
rupyior CHCl, Dxerpakt cywar naa GezBopbiy MgSO, duasTpyor w otrons-
1wt pactopureab. OYHCTKY npoHsBoaAT nepekpuctaanusanued k3 cmecn WIIC : u-
rekcail. Buixoa npoaykra ¢ 1. na, 94° C cocrapaser 0,8 r (74%).

1,4,5,6-Terparuapo-1,2,4-rpHa3utsl auuAUPYIOTCH YKCYCHBIM aH-
THAPHAOM TIO aromMaM azora Koaena. lIpoagyKThl auuauposaius Tet-
pParsApOTPHA3UHOB NPH HArpeBaHHW B UIEJTOYHOH cpejie OTINelnsIor
angJablible Tpynnsl [877]. Anuaupopaduio nojeepravrcs u 4,5-1H-
runpo-1,2,4-rpuasuu-3 (2H) -ourt.

O6pabotkoi 1,4,5,6-rerparuapo-1,2,4-rpiiasus-3(2H)-ruona
1,2-nu6poMaTadom HOAYUAOT 3aMemcHuble THasono[3,2-6]1,2,4-tpu-
asunbl [861], a npu pefictBud 2-6pomyTaHONE B INETOUHOH cpene
NPOUCXOAUT alKUIHpOBAHHE N0 ThoKcorpynne 6e3 obpazopaHus
uukaa [822]. Ilpu ssaumopedcrsuy 1,4,5,6-rerparnapo-1,2,4-Tprazn-
HOB ¢ 3¢upaMH o-TaJOreHYKCYCHOH KHCAOTH BbIeNAIOT 3aMellleH-
Hue THa3040-[2,3-¢c]-1,2,4-Tpuasnust [5911:
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Peakiun terparuaporprasdios ¢ 1,2-6udyHKIHOHAAbHBIMY CO-
CIHIEHUSMY BEAYT K 06pA30OBAHHIO CJIOMHBIX KOHLCHCHPOBAHHEIX
cuctem [822, 860, 861]. Cvmec, APOAYKTOB meperpynnuposok obpa-
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3yercs Npu ACHCTBHM aJ/bIEerHAOB B CNUPTOBOMH cpeie Ha 5-rHApPa3H-
HO - 5 - ruapokcH - 6,6 - tumerun - 1,4,5,6 - rerparunpo - 1,2,4-rpuasus-
3(2H)-ruon [831]:
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JAUruapoTpuasHHe NOABEPraioTess OKHCAEHUIO 10 COOTBETCTBYIO-
mux  1,2,4-rpuasunon. Tax, 1,6-aurunpo-1,2,4-rpuazun-3(2H),
5(4H)-auoubl mpu obpaborke B Bolde cAa0bIMH OKHCAHTENIMH
(NaNO,, NaClQO,, FeCls, u-6cuszoxmnonoym) pator 1,2,4-rpuasun-
3(2H),5(4H)-nuouwr (6-azaypauun) [103, 674]. Okucnenne noaom
B npucyrerBun  FeCly  1,6-aurunpo-1,2,4-Tpuasnu-3(2H)-tuon-
5(4H) -ona npusoaut K aucyibbunav. Ilpu okucaenun 6povom 3,4-
zuruapo-1,2,4-rpuasnn-5(2H) -ona soiaeadior 3amemeddbe 1,2,4-
tpuastd-5 (2H)-onn [568]. Oxucaenne sameuteddelx 2,5-gHruiapo-
1,2,4-rpuasuroB a0 1,2,4-rpuasuHop yclcuiHo NPOBOAAT MepMarasa-
TOM Kaald B aieroHe uian rekcanuano (111)pepparomxaansa 5 cnup-
TopoM pactsope [114]:
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1,2,4-Tpuasun-3(2H),5(4H)-1non (6-asaypaunr) [673]. K pacTsopy 5,75 T
(0,05 w~oab} 1,6-aurnapo-1,2,4-tpuazun-3(2H) 5(4H) otz 8 100 s poabl u
20 w0 y¥eycunii kHeaoTn Npu 3-—10° C B Teucnue 30 Mill upubaBAdIOT N0 KAILAAM
pacteop 1035 (0,15 moap) NaNQO, 8 50 ma soant [lepeveuniBaot npn wom-
slaTiHol Temucparvpe 3 u, OcadoK oOTGhUALTPOBHBAIT, NPONMbBaiOT Bogoi. OuHcr-
Ky MpoOM3BOIST nepexplcraniidaimucit u3 soabl. Buixna npoaykra ¢ 1. na, 281—
282°C cncrasaser 4,5 (79%).

Ilpu oxucaenun 2,3,4,5-rerparuapo-6-ruipoxcu-1,2,4-Tpnasusa
Boigenaaor 1,2,4-tpuasun-4-okcuant [9]. B 4-amuno-2,3,4,5-rerpa-
runpo-1,2,4-rpuasunax npu AeHCTBHH A30THCTOH KilCJOTHLI TPOHCXO-
IHT OKUCJICHUE aMHIOIPYNNH A0 HUTPO3OIPYNNBI, OKHCJAEHHE TPU-
A3HIIOBOIO KOJbIA B 3TOM cjayuae He 1poucxoxzur [397]:
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HuruapoTpuasHHe cnocofHb BOCCTAHABAMBATECA 10 TeTParmi-
porpuasudos. Tak, 1,6-zuruapo-1,2,4-rpuasus-3(2H),5(4H)-aurnon
BOCCTaNaBJHBaeTcs Ha HHKedge PeHed 10 rerparnipoTpHasHHa ¢
OnHOBpeMeHIILM necydbuposannem [878]. 4-HuaikniamuHo-2,3,4,5-
rerparuipo-1,2,1-rpHa3HHEE  BOCCTAHABJIUBAWTCH N0 AeHCTBHEM
aMOMOTUAPHAA JHTHSA A0 3AMCHIEHIIOro TeKCarHApoTpHa3HHa, a MpH
o6paborke HCI paHHoro coepKHeHHS, Hapsdly ¢ OTWENJIeHHEM AH-
aJKHJaMHHOrDYNNbI B TOJAOXKEHHH 4 KOJAbIA, HPOHCXONUT H OKHC-
J€HHe TpPHA3HHOBOrO KoJibla ¢ o0pas3oBaHmeM saMelleHHOTO 2,3-
Auruapo-1,2,4-rpuasuna [879]:
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 R=Atk; R, RY R*=H, Atk, Ph, Ar.

Auruapo-, TterparHiporpuasuibl  cnoco6HH  06pa30BHBATH
CJIOXHble KOHZEHCHDOBAHHBle CHCTEMBI 3a CHCT DEAKLHONNOH cro-
cobHOCTH (DYHKIHOHAALHBIX rpylin B O0KoBOfi nenu. Tak, 1-[o-
(1,4,5,6-rerparugpo-1-meTtna- 1,24 -rpuasud-3-ua)penn.aj-3-peHna-
mouesnHa npu 200°C B aunande oGpasyer 2,3,4,7-rerparuapo-2-
meTna-6H-1,2,4-rpuasuno-[4,3-c]-xuHazonun-6-o6 (CXLV), a npu
nposepenyn peakuun npu 100°C B npucyrctBun 1HpodochHOPHOK
KHCJAOTH Bbigeastor 2,3,4,7-rerparuapo-4-Merun-6H-1,2 4-1puasuno-
[2,3-c]-xnua3onun-6-on (CXLVI) [862]:
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CoennHenne CXLVI npu HarpeBaHMH nepexoiur B OoJee Tep-
MopHHaMHYecKH YycroHuymBoe coeguHenne OCXLV. QO6paszosaHue
tpuasuda CXLVI npu 100°C B PPA ofycaosieHo 6o.ee JerkHM
OTULEN/IEHHEM aHHAHHA OT HHTepMeAHaTa, Gaaromaps nHpogocdop-
HOH KHCJIOTE, ABAAIOMEACS HCTOYHHKOM TNpOTOHOB  (ZOHOPOM).
B orcyrctere PPA uHTepMenmar paer TepMOAHHaMHUECKH GoJee
ycrofiuBoe coexnHedne CXLV.

Ilpu peiictBrm Ha 4,5-1uruapo-5-rugpokcu-5-R-6-6pom-2,4-nu-
metHa-1,2,4-rprasun-3-o8 10% wesnodn (KHnsSYeHHE) TNPOHCXOAHT
TpaHchopMaunug ero B 3aMeneHHBIH TPHAa30/4-3-0H, @ NPH AeHCTBHH
BOAHOro aMMHKaKa W/JM IpH HarpeBaHHM o0pasyercy 3aMelleHHBIH
1,3,4-okcagnaszon [837]:
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3amewmeHHr#t 4,5-nurnapo-1,2,4-rpuasus-1-oKcun B KHCIOM cpene
{ykcycHas Kucaora) TpaHCHOPMHpPYeTCS 10 9-peHna-1,2,4-rprazon-
3-0Ha, a moj nedCTBHEM OCHOBAHHA MPOHCXOLHT PA3MBIKaHHe TPH-
aspHOBOrO Koganha [6]. B cayuae 4-aMHHO-5-THAPOKCH-5,6- 11 henna-
3-Merua-4,5-auruapo-1,2,4-rpuasanHa  npM  pgeficTsuu oprosdupos
KapOOHOBBIX KHCAOT B YKCYCHOH KueaoTe npu 50° C oGpasyer 5-me-
THJI-S,S-umpeHHn-SH-l,3,4-0Kcannaaono—[3,2-d]-I,2,4-Tpna3HH [307]:
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4-Amnno-4,5-auruapo-1,2,4-rpuasun-3 (2H) -ous (TuoHw) BCTYNA-
I0T B peaklHH Mo amudorpynne. Tag, npH neAcTBHH A30THCTOH KHC-
JOTH MPOHCXOAUT Ae3aMyHupoBaHHe, Ecau B nosoxennu 3 Kojabla
HAXOIHTCS aMHHOTpyINa, TO0 HApSAYy C Je3aMHHHPOBAHHEM IO IO-
JIOXKEHHIO 4 KOJbIla HJeT I'HAPONH3 HMHHOFPYNIBl B IOJOMXeHUH 3
KOJqbua ¢ of6pasoBanHeM  4,5-auruapo-1,2,4-rpuasun-3(2H)-ona.
AnmbaersaH BCTYNAOT B pPeaKiuH KOHIEHCALWH 110 aAMHHOrpyfime ¢
o6pasopanneM ocHoBaHuii Iludda. N-Apmaamuno-4,5-aurugpo-
1,2,4-TpMa3uHE  104YYaloT B3aAMOAEHCTBHEM TajJoOHAAUHIOB ¢
aMMHOTPHA3HHAMH, NPH 06paboTKe KOTOPHIX 1LEN0YLID, B cAydae 3a-
MECTHTEJIS B TOJIOKEHHH 3 — WMHHOTDYNIbI, MPOHCXOIUT HaJbHEl-
iiee 3aMblKaHue nHKJIa ¢ o6pasoBaHHeM 3aMellleHHbX 1,2,4-TpHaso-
Jo-5,1-c]-1,2,4-rpra3utos [6, 307, 397, 808]:
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X=0,5,NH; R=ALk; R'=H,AtKk, Ph, Ar.

3-Merunmepkanro-2-MeTua-2,5- Aurunpo-5,6-indenun- 1,2,4 -tpu-
A3HHEl NPH HarpeBaHMM C ABYM§ 3KBHBAJCHTAMH JHMETHJIOBOTO
s¢dupa aueTuaeHIHKAPOOHOBOH KHCJAOTH 08pasylor 3aMelieHHbie
3,4,7-rpuasabuuukmo[3,3,0lokra-2,7- nuens [828, 848].

ITpu ob6pabGporke nenracyianugom ¢ocdhopa B mmpupune 1,6-
auruipo-1,2,4-rprasun-3(2H)-ruon-5(4H)-ona (CXLIV) npoucxo-
NUT 3aMeleHHe OKCOrpymnbl Ha THOKCO ¢ oOpasoBaHuem 1,6-gu-
ruapo-1,2,4-Tpuasun-3(2H),5 (4H)-aurnona [878]. Ilpu peficreun
rHAPA3HHA Ha [O/iyueHHOE COeAHHeHHEe NMPOHUCXOAHT 3aMelleHue TH-
OKCOTPYNIbl B IOJNOXKEHHH 5 TPHA3HHOBOFO KOJIbua Ha THApa3HHO-
BY1O. 5- (Penunruapason)-1,6-auruipo-1,2,4-rpuasun-3(211) -ruon
OAyUalT NPU B3aHMOMCHCTBUMH (eHHMITHIPA3HHA ¢ TPHA3HHOM
CXLIV, a npu nedcTBHM a30THCTOH KHCJAOTH  BHAENRIOT HeCTa-
O6usabHEIe N-HHTpO30NpON3BOAHbIE TPHA3HHA [6):
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1,6-duruapo-1,2,4-rpuasun-3(2H),5(4H) -anoun  (CXLIII) npe-
TEPIEBAIOT PACKPHITHE TPHA3HMHOBOTO KOJbla NoJ AEHCTBHEM aMH-
HoB [880], a npu aeHCTBHH aNbJETHA0B BLIAENAIT 3aMelieHHbIe UMH-
nasoan. B cayuae ofpaborku weaousbio (KOH) rpuasunos CXLIIL
NPOUCXOAHT TPaHcopMauua go 3aMeweHHHX Tpuasosos. Mmuja-
30JIbl NOAYUAKOT TAKXKE H B pe3ynbrare AUCHPONOPIHOHHPOBaHHA
4,5-pauruapo-1,2,4-rpHasHHos Npu okuc/acHUH {6].

2-Ankun-1,4,5,6-rerparupo-1,2,4-rprasut-3-oHbl 1npu 06paboTke
‘THAPHAOM HATPHUA MJIM aMHAOM IATDHA NpEBPallaloTCst B 3aMelieH-
Hble HMHIA307-2-0Hbl. YcNellHo MPOHCXOJUT 3aMel(eHHe OKCOrpymnn
B 5,6-nuruapokcu-1,4,5,6-rerparnapo-1,2,4-tpuasun-3(2H)-one nHa
xaop npu peiicrsuu POCI; [6].

1,4-JuMerni-rekcaruapo-1,2,4-rpua3ui  npu ob6palorke dop-
MafbJAerdaoM ¢ XOpolIMMH BbixogaMH paer a#(l,4-aHMeTHJ-TeKCa-
rugpo-1,2,4-tpHasud-2-ui)-meran [874].

JAuruapo-, rerpardipoTpUa3Hnbl HaXondT INpHMeHeHHE B Ka-
YeCTBe NECTUIHAOB, & TaKXe MOTYyT IPUMEHATLCS B KauecTBe gola-
BOK K KOpMaM U nHTheBOH Boxe [759, 885]. XopownM repOHuMAHBIM
sthdektoMm  obmapgacr samewieHHbi  4,5-aurHaApo-1,2,4-TpHa3uH-
6(1H)-ou [374]. B kauecTBe AOC/AEBCXOAOBLIX IepOHUMAHLIXK Npena-
paros Moryr HaHrtH npumeHenue 1,6-anruapo-1,2,4-rpuasus-3(4H)-
oHbl [433, 881]. 3avemenubie 3,4-guruapo-1,2,4-TpHa3HHBl  NpH
JOBCXOJ0BOM IIpHMeHeHHH B po3e 1,250—10 kr/ra YHHYTOXKAI0T rop-
YHuy, Mapb, poMallKy, oBec H He3HAYHTE/NBLHO YrHEeTawT XJOom4ar-
HHK, TpeuHxy, numeduuy, kykypysy [190]. B kauecrse repbuunnos
MOJKHO NPHMEHATL H npoussoaHuie |,4,5,6-rerparugpo-1,2,4-rpuasu-
HoB. Tak, 1,4,5,6-rerparuapo-1,2,4-rpuasns-3(2H)-on B noze 0,02—
2 Kr/ra mpu go- ¥ noc.aescxonoBodl o6paboTke 3¢ddekTHBEH NMPOTUB
TPABAHHCTBIX U WIHPOKOJIMCTHBIXK pacTeHHH. UerBeprHunbie aMMo-
Huepble coan 1,4,0,6-TeTparuipoTpHas3HIoOB AaKTHBHHI B Kadecrse
HHCCKTHIH OB, repOHUHAOB H (yHTHUHI0B [882—884].

Jureapo-reTparaipoTpHasHHsl MOFYT HaMTH NpHMeHeHHe B Ka-
yecTse JekapcreeHHbIx mnpenaparoB [886—889]. Ownucano npume-
HeHHe HX AR JeUYeHHsl »KEeJYIO0YHO-KHIIEYHBIX DacCcTPOHACTB, UEHT-
panbHoii HepBHO# cHcTembl. OHu o06.1aialr  o6e3boaiBawmuM,
AHTHCENTHYECKHM, JHYPETHUECKHM, THIIOTeH3UBHLIM, TPOMOOJHTHYLC-
KHM, NMPOTHBOBOCMAJJHTCABHLIM AEHCTBHEM.
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SAKJIIOYEHKE

PaccmorpeHne xuMHn HekoHAeHCHPOBAHHBIX 1,2,4-TpHa3HHOB MO-
KasklBaer MHoroofpasne xHMHueckKHX NpeBDanieHHy, nperepresae-
MLIX COEJHHEHHSMH 3TOro KJacca. B saBsicHMocTH oT rtUna coelH-
HeHHH (aJMKHJATPHA3HHLL, rajJoreHIpOH3BOIHLIE, AMHUHOTPHA3HHDL, CO-
eIH!IECHHA ¢ OKCO- W THOKCOTPymmaMH) MeHSercs cTemeHb apoMa-
THTHOCTH TPHA3HHOBOTO KOJIbIla H ero ycroH4HBOCTE K JIEHCTBHIO
pearenToB. B coueraHHH ¢ nJ0XOH PAacTBOPHMOCTBLIO MHOIHX NIPOH3-
BOAHbIX 1,2,4-TpHasuHa B WHPOKO MNPHMCHAEMBIX OpraHHYeCcKHX
PacTBOPHTEAAX H TPYLHOCTAMH, II€PerixKOo BO3HHKAIOUWHMH IIPH
OYHCTKE H YCTAHOBJEHHH CTPOCHHA CHITE3UPOBAHHLIX COGIHHEHHI,
3aTpyIHsAeTcd H3yueHHe xHMHH 1,2.4-TpHasiuHoB. CBeneHHs o psane
peaxuuii, Hanpumep, 31eKTpopHJALHOM 3aMCIUEeHHH Bopopoja B
TPHA3HHOBOM KO.bl€, fB.IAIOTCH peCbMa HenoaHHIMH. Tem Goaee
3T0 OTHOCHTCS K 11pol.eMe B3aUMOCBS3H CTPOeHHsT W peakuHOHIIOH
croco0HOCTH B paceMarpHpaeMou paay. Ilemocratouno uecienona-
Ha 33BUCHMOCTE OHOJIOTHUECKOH aKTHBIIOCTH OT CTPOEHHS COeLH-
HeHHi{T Tpuasudoporo pfia. McksoveHue cocTaBasioT JAHINL 4-3a-
MeleHHbie 1,2,4-Tpua3nHel ¥ HeKOTOPble MpoWsRogHbe 1,2.4-TpHA3H-
HOB, MMEIOIUHX 3aMECTHTEIb B NOJOXKeHHH 2 Kodbua. Mexay TeM,
HMeWUHecs B HacTodAluce BPeMs JHTEDPATYPHLle jlaHHble 1OKa3DI-
BAIOT, 470 BO3MOMKHOCTH noHcka OHOJOTHYECKH AKTHBHBIX COETHHE-
Huil 8 pany 1,2,4-tpuasunon Lajgexko He HCYEpIaHbl.

Yerausicecs pHHMAHHE K BOMPOCaM OXPaHLl oKpyXawueh cpe-
ABbl TAKAC CTHMYJHPYET :HTEPCC K IOHCKY HOBbIX NECTHILHAOB TPH-
23HHOBOIO psia. DTO CBA3AHO ¢ TeM, YTO CYILECTLYIONIHe HECTHIH-
bl psia 1,2,4-TpHA3HIIOB, XapakTepH3YIOTCA HH3KOI TOKCHYHOCTBIO
H 11 ¢i1oCcOOHbBI, BBHTYy OLICTPOro paszpyuleiils 3 DPUPOAHBIX yea0-
RIAX, HoXanausatued p rpyilrte, C onperedcHioNn Aot pepodr-
HOCTH MOX<HO OMiiath NMopo0nblx cBoficTB H OT BHOBbL HalAEHHBIX
MECTHUIIOB TPHASIHOBOLO pPara.  ¥YiKecToucHHe TpebOBaHBi 110
OXpaHe OKpyXKaloweh cperrs peleT X OTKA3y OT MPHMEHEHHS MHO-
THX 2ip00upoBaHiBIX NecThililon, Hampumep, paila 1,3,5-tpuasu-
HOB. 7 FOBEIX VCJIORIAX pellaiomee 3HalueHHe MOXKeT OpHOOpecTH
BBICOKAS CENEKTHRLIOCTL M HHM3KAd TOKCHYHOCTL NCCTHUHIOB pAna
1,2, 4-vpuasuHoB. B wmeunluell cTemenn 310 OTHOCHTCA K gapmanes-
THYecKHM npenapartaM. Ilo B stoil 06aacTu yBeaHYeHHE AOCTYI-
HoCTH MPOU3BOAHLX 1,2 4-TpHa3inHa MOXer nmpuzcerit k 00.ce 1TH-
POKOMY RHEIDEHHIO JEKAPCT3CIHBLIX BEHIECTB HA 11X OCHOBE.

3acayKHpaloT RHMMAaHWe H TaxkHe, noka UeTpasHIHOHHBE 00-
JdacTHd npuMesieHns 1,2,4-TpHasHion, Kax NOJHMEPLI, KpacHTe H, HH-
rHONTONBL KOPPO3HH.
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[Mar. 3020370 ®Pr, MKU C 07 D 253/06 / Klemann A., Lehmann B.,
Klenx H.; Degussa AG.— Ne 3020370A1; 3agsa. 29.05.80; Ony6a. 3.12.81.
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OPT,

IMar. 2460889 . &®Pr, MKW C 07 D 253/06 [ Merz W.; Bayer AG.—
Ne 246088().3; 3aaBa. 21.12.74; Ony6.1. 24.06.76.
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nveckix coeminendin 11, 1V, V, VI rpynn nepuoa. caeremi. Teancl goxa.- -
MepMn.— 1978 C. 121- -126.

Mar. 4013649 CHIA, MKW C (7 D 233/06 | Bogdanowiez M. Spencer-
pori N. Y.; Du Ponl de Nemours and Co.— Ne 514259, 3asmi. 11.10.74;
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Iar, 1770750 ®PC, MKW CO7D 253,06, AQIN 9/22 / Meiser W., Eue L.,
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Mar. 2938384 ®PT, MK CO7D 253/06, AOIN 43/64 | Dickore K., Sasse K.,
Eue L. et al.; Bayer AG.  Ne P2938384.9; 3agsa. 22.09.79; Onyﬁn 23.04.81.
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