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SYNTHESIS AND STUDY OF CARBONYL PIRANHAS,
PYRYLIUM SALTS AND NITROGENOUS ANALOGUES

Abstract. This article summarizes the results of studies on the development of preparative convenient synthesis
methods of carboranyl containing 4H-pyrans and pyrylium salts — reaction of the lithium-carboranes with perchlo-
rates of diphenilpirile 2,6-2-methyl-4,6-diphenilpirile and 2-methyl ( phenyl) -1,3-benzoxazinones-4 and 2,6-sulfate
dihpenilpiril iodide and 2.4,6-trifenilpiril. It is shown that the majority of reactions of lithium perchlorate-carboranes
2,6-difenilpiriliya easily proceed at room temperature and give the required carboranyl containing 4H-pyrans in high
yields. The above compounds of this class have opportunities for chemical transformation in the synthesis and the
search for new biologically active substances of a wide spectrum of action. Among the simplest methods of obtaining
pyrylium salt of available materials there are reactions of condensation and acylation of methyl ketones. These
results extend and complement the available information about the variety of theoretical issues related to the struc-
ture of carboranes and their influence on the properties of the functional groups and substituents.
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CHUHTE3 U HCCJIEAOBAHUE KAPBOPAHWICOAEPKAIINX
INNPAHOB, IIMPUJIMEBBIX COJIEU
N UX ABOTUCTBIX AHAJIOT'OB

Annoramus, B 0000meHHOM BHAC OMHCAHBI PE3YIbTATH HCCICAOBAHUH MO Pa3padoTKE MPEHapaTHBHO yI00-
HBIX METOJOB CHHTE3a KapOopaHwicoiaepkamux 4H-MMpaHOB W MHUPHIMEBBIX COJNCH — PEaKUUH JTHTHH-0-KapOo-
paHOB ¢ mepxiaoparaMu 2,6-mu(CHUIMHPIII, 2-MeTUI-4,6-mudeHmmupnmmsg U 2-metun((ermn)-1,3-0eH30kca3n-
HOHOB-4, a Takke cyab(aroM 2,6-mueHuamupunst u uoauaoM 2.4,6-rpupernmmuprnms. [1okazaHo, 4To B 00Ib-
IIMHCTBE CBOEM PEAKIHM JIUTHH-0-KApOOPAHOB C MEPXJIOPaToM 2,6-TH()CHUIMUPHINS JIETKO MPOTECKAIOT IPH KOM-
HATHOH TEMIIEpaType M JAF0T HCKOMbIE KapOopanmicoaepkamue 4H-mmupansl ¢ BRBICOKMMH BBIXOJaMH. PaccmoTpen-
HBIC COSIMHEHHS 3TOTO KJIacca 00IaaoT IHPOKUMH BO3MOKHOCTSIMH JJII XUMHICCKUX TpaHC(opManuii B CHHTE3E
W U3BICKAHUH HOBBIX OHOJOTHHYECKH AKTHBHBIX BEIIECTB IMMPOKOTO CHEKTpa AciicTei. K umnciay Hamboree mpoCThIX
METOIOB, TIO3BOILFOINNX B OJHY CTAAHIO MOJIYYUTh PA3HOOOpPA3HBIE COMHM MHPHII W3 AOCTYIIHBIX BEIIECTB, OTHO-
CATCS PEAKIUM KOHICHCAIMU U AIWIHPOBAHMS METHIKETOHOB. [10/IyYEHHbBIC PE3yIbTaThl PACHIMPSIOT M JOTOIHSIIOT
HMCIOIIHECS] CBEACHHUSI O MHOTOOOPA3HH TCOPETHUCCKUX IMPOOJIEM, CBA3AHHBIX CO CTPOCHHEM KapOOpaHOB M HX
BIFSTHHCM HAa CBOMCTBA (DY HKIMOHAIBHBIX TPYIII M 3aMCCTHTEINCH.

Kimouessie ciioBa: xkapdopansl, 4H-upaHbl, MTHPHIMEBBIC COIH, JIUTHH 0-KapOOPAHBL

Xwumus kapOopaHoB, BO3HHUKIIAA B Hadane 60-x rozos XX Beka, HC NOTEPsIa CBOSTO 3HAYCHUS H B
HACTOAINEE BpeMs, KOTJa NPHOPHUTETHI HAYYIHBIX HAIPABICHUH CMECTHJINCh B CTOPOHY IPHKIATHBIX
HCCIICIOBAHUH, HANPaBJICHHBIX HA H3BICKAHWC HOBBIX THIIOB COCAMHCHHH, 00najaromux ¢apmMakoio-
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THMYCCKOH aKTHBHOCTBEO M PAJOM APYTHX MPAKTHUCCKH TOJE3HBIX CBOHCTB [1-6]. J10 00ycnoBicHO
MHOT000pa3HeM TEOPETHUYCCKHX MPOONEM, CBA3AHHBIX CO CTPOCHHEM KapOOpaHOB M WX BIHSHHEM Ha
cBOlcTBa (PYHKIMOHAIBHBIX TPYMIT U 3amMecturenei [7-9]. Cpenn coeAMHEHHS 3TOTO Kiacca KapOopaHuI-
cogepkamue 4H-mupaHbel U MHPUIHEBBIC COMH MPEACTABIAIOT OONMBINOW HAyYHBIH W NPAKTHUCCKUH
HHTEPEC, SBLIOTCS LCHHBIMH CHHTOHAMU B CHHTE3€ M M3BICKAHUH HOBEIX OHOJOTHYCCKH AKTHBHBIX BC-
LIECTB MIMUPOKOro cuekrpa ackictaus [10-12]. B nactosineii padote Hamu B 0000IICHHOM BH/EC OITHUCAHBI
PE3VAbTATHl CBOMX HCCICAOBAHHH MO pa3pabOTKH HpeHapaTHBHO YOOOHBIX METOJOB CHHTE3a Kapbo-
pannncoaeprxamux 4H-nupaHoB 1 MUPUITHEBBIX CONCH — PEaKHH TUTHH-0-KapOOPaHOB ¢ MepXJIoparaMu
2,6-mudenmnmupunus, 2-mMetin-4,6-audenmwmmupwina U 2-metun(dennn)- 1,3-0eH30kca3snHOHOB-4, a
Takke cynbdarom 2,6-qudeHmwimmpuans u uoguaom 2.4,.6-rpudenwimupuus [13]. Kak mokazanu Hammu
M3BICKAHUS, B OOJBIIMHCTBE CBOSM PCAKIUHU JUTHI-0-kapOopaHoB (1) ¢ mepxmoparom 2.6-mudeHun-
mupwIns (2) Terko MPOTEKAOT MPH KOMHATHOH TEMIIEPaType U JAIOT HCKOMBIE KapOOPaHMICOACPKALIHIC
4H-tupansi (3,4) ¢ BBICOKUMHU BBIXOJAMHU:

Ph Ph
RC—cLi + { () bco, —= RC\—/C 0+ LiClO,
BioHio BioHio Ph
Ph
(1) (2) (3,4)

R=Ph (3), i-Pr (4)

Baanmopeiictue muTHIA-0-KapOopaHOB ¢ cynbdaroM 2,6-1n(eHUINMHPHINS NPOTEKACT JHINb MPH
HATrPEeBaHUM U IPHUBOAMT K OONEe HU3KUM BBIXOJAM LICTICBBIX MPOAYKTOB:

Ph Ph

rRC—cLi + { (B oHSO;, ———>= RC\—/C O+ LiHSO,
BoHyg oh ByoH o Ph

R=Ph (3), i-Pr (4) (3,4)

[Tony4yeHHBIC HAMH PE3yNbTATEl KOPPETHPYIOT ¢ JaHHBIMU padoTel [7-12, 14] u mokaseiBaroT, 4TO
HauOoJee MpenapaTuBHO VAOOHEIM METOAOM CHHTE3a KapOopanuizamemeHHbX 4H-mupaHoB saBiseTcs
METOJ, OCHOBAHHBIM Ha B3AUMOJCHCTBHH JHUTHI-0-KapOOPAHOB C mepxJoparamu 2,6-audeHuI(aaKu)-
mupwind. UAeHTHIHOCTh CHHTE3UPOBaHHBIX 4H-mipaHoB moaTBepxkIcHa JAHHBIMH 3IIEMCHTHOT'O aHANH-
3a, UK-, [IMP-cnextpos u TCX [13, 15-17].

B HK-cnexrpax xapbopanunsamenmennsix 4H-nvpanos (3, 4) MMEIOTCS MHTCHCHUBHBIC HOJOCHI TMO-
rnomenus B o6mactu 2600, 1690-1700 u 1585-1610 cM™', XapakTepHEIE COOTBETCTBEHHO T BATCHTHBIX
kosieOanuii B-H-cBs3eit kapOOpaHOBOTO siApa, ABOWHBIX CBS3CH MUPAHOBOTO ()ParMEHTA M apoOMaTHYCC-
kux kojen [15-17]. B crextpe TIMP (3) HaGmrogaroTces TPUILIET Y- U AYOIET P-MPOTOHOB MHPAHOBOTO
¢parmeHnTa B 06m1acty 3.92 u 4.52 M. 1. OeHUNBHBIC TPYIIIE MHPAHOBOTO U KapOopaHOBOro (hparMeHTOB
JAIOT CAOXKHBINA MynbTUILIeT B o0gactu 7.49-7.97 m.a. [13] BaumoaelcTBrE H30NPOIHII-0-KapOOpaHUIT-
autus ¢ uoauaAoM 2.4.6-Tpu(eHUIIUPUINS MPOTEKACT HECKOIBKO TPYJHEEC W MPUBOJUT K MNPOIYKTY
Y-IpUCOC IMHEHUS — 4-(n30npormt-o-kapoopanun)-2.4,6-rpudenunmupany (5) ¢ Berxogom 44%:

Ph Ph
q Ph /=
iPr—C—CLi + Ph— (P 01 — iPr-C—C 0+ Lil
BioHyg oh BioHjo Ph
(5)
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deHu-0-KapOOpaHUILIUTHI pearupyeT ¢ uoguaoM 2.4 6-tpubeHuanupuins B 001e€ KECTKUX
YCIIOBHUSIX U AaCT COOTBECTCTBYIOIIHI TUPaH ¢ BhIxoAoM He Gonee 10%:

Ph Ph
Ph —
PhC—CLi + Ph— (P o1 ——> PhC—/C O+ Lil
BioHio Ph ByoHjo Ph
(6)

ITO YKa3biBaCT HA PA3IHUYHOC BIHUSHUC CTCPUICCKUX (DAKTOPOB HM3OMPOMUIBHONH U (DCHUITBHOH
TPy, ONPSACISIONINX X0 U HAPABICHUE PACCMATPUBACMBIX PeaKiiuii. Peakiinu TuTuii-0-kapOopaHoB ¢
nepxyoparoM 2-mMeTuia-4,6-1uCHUIMUPUINS, UMCIOIUM CTCPHUCCKU HE3ATPYAHCHHOC MMOJIOKCHUE 2,

TaKKE MPOTEKAIOT MO Y-TIOJOXKCHUIO U MPHBOMAT K 2-MeTHI-4,6-1udennn-4-(R-o-kapbopanun)mpanam
(7, 8):

Ph Ph
Ph =
RC—CLi + Ph— () 0 clo, ——> RC\—/C 0+ LiClO,
BjoHio Me BjoHjo Me
R=Ph(7), i-Pr(8) (7, 8)

Bzaumogeiicreue nuthii-o-kapbopaHo ¢ mepxioparamu 2-mMeTi(heHun)- 1,3 -0eH30kca3nHOHOB-4
MPOXOJUT JHIIb MO KapOOHWNBHOW rpymme ¢ obpasoBaHueMm nepxioparos 4-ruapokxcu-4-(R-o-xap-
Oopanmn)-2-metwn(henun)-1,3-6¢H3okcazuHoB (9-12):

H R’ H R'

R=Ph(9,10), i-Pr(11,12); R'=Ph(9,11}), Me(10,12) (9-12)

CuHTe3UpOBaHHbIC MEpXjaoparhl OcH30kca3uHOB (9-12) mpeacrtaBisitor COOOH OKpAINCHHBIC B
JKEIITHIH LBET KPUCTAUTHYCCKUE BELICCTBA, CTAOMIIBHBIC MPU XPAHCHHH W HATPEBAHHHM, XOPOLIO PacTBO-
pHUMBIC B oprannueckux pactsopureax. Onu uveror B UK-cnekTpax HHTCHCHBHBIC TOJIOCHI TIOTTIOIICHHUS
B obmactu 3560, 2600, 1610, 1520-1540 u 1100 cM', XapaKkTepHbIE COOTBETCTBEHHO NS BATCHTHBIX
konebannii OH- rpymm, B-H-cBazeit kap6opanosoro sapa, GeH3okcazuHoBoro ¢parmenTa u annona ClO,
[13, 15-17].

[TprcTynas k CHHTE3y W HCCICAOBAHMIO APYTUX KapOOPaHHICOACPKAIIUX MUPHUIHCBEIX CONCH, MBI
PYKOBOJACTBOBATUCH KIaccCH(UKAIMEH, MOAPa3JC/IIOMEH METOOR CHHTE3a MUPHIMCBBIX COJNICH HAa TPH
OCHOBHBIC TPYIIIBI: KOHACHCAIMS KAPOOHUIBHBIX U LUKIU3ALM AUKAPOOHUIBHBIX COCAUHCHUH; aliIn-
POBaHHE HENMPEICTBHBIX COCAMHEHUN M KETOHOB, MPEBPALICHUEC CUCTEM, COJACPKALIHX FOTOBBIA MTHPaHO-
BbIH tuka. K uuciy Hamboee mpocThIX METOIO0B, MO3BOMAIOIINX B OAHY CTAIHMIO MOTYYNUTh Pa3HOOOpas-
HBIC COJI MUPUIMS U3 JOCTYITHBIX BEIIECTB, OTHOCATCS PCAKUHH KOHICHCAMH U ALlITAPOBAHUS MCTHII-
KETOHOB. B CBf3M ¢ 3TUM B KayecTBE UCXOJHOTO COCAMHCHHS HamH Obll BeIOpaH 1-denwmn-2-auerun-o-
KapOOpaH, HATTOMUHAIOIIHUH 110 CTPOCHHUIO U CBOMCTBAaM aleTO()ECHOH, CKIOHHBIN K KOHACHCALUU ¢ aJIbhJC-
THIAMH, OPTOMYPAaBbHHBEIM 3(UPOM U XaIKOHOM ¢ 00pa3oBaHHUECM MHUPUIMEBHIX conei. OQHAKO MOMBITKH
MPOBECTH KOHACHCAUMIO 1-heHMI-2-aneTuin-o-kapobopana ¢ OPTOMYPaBbUHBIM 3(upoM, OEH3aIbICTHAOM
M XanKOHOM B mpuCYTCTBHH 70% XITOPHOH KHCIOTHI OKa3aiuch Oe3ycneimHbiMH. M3 muTeparypHBIX
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JAHHBIX H3BeCTHO [7-12, 18], uro M3omponuaOeH301 NPH HATPEBAHUU C VKCYCHBIM aHTHAPHIOM B IPH-
CYTCTBHH XJIOPHOU KHUCJIOTHI 00Pa3yeT ¢ VAOBICTBOPUTEIBHEIM BEIXOAOM Tepxiopar 2,6-aumeTi-4-ge-
HUTITAPHITAS.

Hcxoas u3 31oro HaMu B Ka4eCTBE UCXOIHBIX NMPOAYKTOB IS TOTYUCHHUS KapOOPaHHIHUPUIHCBBIX
COJICH M WX HPOM3BOAHBIX OBLTH BHIOPaHBI JOCTYITHBIC U30MPOIUI- U H30IPONCHII-0-KapOOpaHbl, HAIO-
MHHAOLIHE MO CTPOCHUIO U HEKOTOPBIM CBOMCTBAM BBHILICYIOMSHYTHIHN n3onponunoen3on. [lposeacHubIC
HCCICAOBAHUS MOKA3AIH, YTO H3OMPOIHI- H H30MPONCHUI-0-KapOOpaHsl MOJOOHO HX apOMATHUSCKHM
aHanoraM KOHACHCHPYIOTCS € alCTHINEPXIOPATOM, JIETKO 0Opa3vIOIMMMCS MPU HATPSBAHUU YKCYCHOTO
auruapuga ¢ 70%-HOW XJIOPHOUM KHUCIOTOH, ¢ OOpPa30BAHHUECM HICHTHYHBIX MO CTPOCHUID U CBOWCTBAM
nepxjoparoB 2,6-aumetun-4-(o-kapoopanut)mupwius (13) [15-17]:

HC—CCH(CH3), — BioHig
\
BioHjo C—CH
CH,;CO'CIO,
O]
(le3 H;C (0] CH,4
HC—(C—C=CH, — ClO4
(13)
BoHjo

Beixon BeimeykazanHoro mnepxmopara (13) CyImIecTBEHHO 3aBHCHT OT KOHLCHTPALMM B3ATOU B
PCAKLIHIO XJIOPHOW KUCTIOTHI, CTCIICHH OYHCTKH YKCYCHOTO aHTHAPHIA U TEMIICPATYPHOTo pexknMa. Hammyy-
IIAK BBIXOA LIEJICBOrO MPOAYKTA HAOIIOMACTCS MPH HUCTIOIB30BAHUN CBEIKCIICPETHAHHOTO YKCYCHOTO aH-
rugpuaa, 70% XIOpHOH KHUCIOTHI M YMCPCHHOM HArPEBaHHH PEaKUHOHHOH cMecu. CHHTC3HPOBAHHBIA
Hamu mepxnopar 2,6-auMeTun-4-(o-kapOopanmn)mupunus (13) mpexacraBnser coOol OKpalICHHOE B
TEMHBIN [BET KPUCTAUTMICCKOS BEIECTBO, Tassiieecs Boime 350 °C ¢ pasnoxenuem. CocraB u cTpoe-
unue nepxiopara (13) moxreepskacusl manHbivu MK-criektpoB u snmementHoro anaiuza. B MK-cmektpe
CHHTE3UPOBAHHOIO MEPXJIOpaTa MMCIOTCS MHTCHCHBHBIC MOJIOCHI morjomeHus B odmactu 2600, 1610-
1645, 1520-1540 u 1100 cm"', XapakTepHBIE COOTBETCTBEHHO /ISl BAJCHTHBIX KosneOGammit B-H caaseit
KapOOPaHOBOTO sApa MUpUIHEeBOro koabua u anuoHa ClO, .

OxauM u3 Haubonee XapakTepHbIX cBOMCTB 4H-mupaHOB ABIAECTCSA CKIOHHOCTh K OKHCIUTCIBHOMY
JCTHAPHUPOBAHUIO U OOPA30BAHUIO MUPUIHEBEIX CONCH. B CBA3M ¢ STHM HaAMH H3YYCHO OKHCIUTCIBHOE
JeruapupoBanue kapOopanmnzamerneHHbx 4H-mupanos (3, 4). YcraHOBIEHO, 9TO MOCICIHUE TIPH 00pa-
0OTKE ALCTUINCPXJIOPATOM B YKCYCHOM aHTHAPUIC M FEKCAXJTOPAHTHMOHATOM Tpuc(n-OpomdeHmt)amu-
HHS B JHOKCAHE NPEBPALIAIOTCS ¢ BEICOKUMHU BRIXOAaMH COOTBETCTBCHHO B KapOOPAHHIIIUPHINEBBIC COMH
(14, 15) u rexcaxjopantumoHnar (16):

Ph
CH5CO'CIO
3 —» RC—C— (P OCI05
Ph
S— R:Ph(14), l-Pr(lS) BIOHIO Ph
RC\—/C 0 — (14, 15)
BioHio Ph Ph
(n -BrC6H4)3N+SbC16-

» RC—C— () O SbCly

\/

R=Ph BioHio Ph
(16)

B UK-crekTpax MUPUIMEBBIX COJICH MMCIOTCS WHTCHCHBHBIC MOJOCHI MOrIOWEHHS B obmactu 2600,
1600-1645, 1530-1540 u 1100 cm™', XapakTepHBIE COOTBETCTBEHHO A BAICHTHBIX Kosebanuii B-H-cBs-
3¢l kKapOOPAHOBOIO SAPA, APOMATHICCKUX U MUPHIUEBBIX Kosel, anuona Cl04 [18-21] .
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N3zBecTHO, uTO KapOOpaHHI3aMEIICHHBIC THPHINCBBIC COMH, KAK U UX apOMATHYCCKUEC AHAJIOTH IOJ
JCUCTBUEM HYKICO(QUIBHEIX PEArCHTOB JIETKO MPEBPALNAIOTCS B PAa3HOOOPA3HBIC TETCPOLIHMKINICCKUE
coeanHeHu [3-5]. Ocobb1ii uHTEpEC B PAAY FETCPOLMKIMUCCKUX COCIMHCHUH NPEACTABILIOT a30TCOACP-
JKaIUe reTePrI-0-KapOopaHbl, 00NaaroIIHe IIHPOKUM CIIEKTPOM (PU3HOTIOrHYECKON aKTHBHOCTH (IPOTH-
BOONYXOJICBOH, MPOTHBOTYOCPKYIC3HOH, HCHPOTPOHHOH H ApP.) U PAAOM APYTHX MPAKTUYCCKU MOJIEC3HBIX
CBOUCTB. B CBA3M ¢ 5THM M MOUCKOM HOBBIX a30TCOACPIKALINX MPOU3BOIHBIX 0-KapOOPaHOB C BBIPAKCH-
HOW MPOTHUBOOIYXOJCBOH aKTHBHOCTHIO HAMH M3YYCHO B3aUMOJCHCTBHUE mepxjopara 4-(o-kapOopaHu)-
2,6-TUMETUITITHPUINS ¢ BOAHBIM PACTBOPOM aMMHMAKA, METHIAMUHOM, aHHIIMHOM, TUAPA3HHOM U (HeHHU-
rugpasuHoM [18-21]. Tlpu sToMm HaiineHo, uto mepxiopar 4-(o-kapOopaHui)-2,6-TUMETHIITHPUINS IPH
B3aMMOJCHUCTBHH C BOJHBIM PACTBOPOM aMMHAaKa JICTKO M ¢ BBICOKHM BBIXOJOM mpespawactcs B 4-(o-
kapOopanmi)-2,6-mumetunmupuaut (17):

Me Me

— 8 LA)H» HC—C N

HC\/C ® oclo, </ \

BioHig Me ByoHyg Me

(17

Peakuuu mnepxjopara  4-(o-kapOopaHun)-2,6-TUMETHITUPUINS € MCTHIAMHHOM M AHHJIHHOM
n3bHuparteabHel K mpupoae pacteopuress. [lepsas HanOonee Aerko NpoTeKacT B 3TAHOIE, BTOPAs — B JICIs-
HOM YKCYCHOH kuCI0Te. KOHCUHBIMU MPOAYKTAMH PEAKIUH SIBIISIOTCS TEpXyopatsl 4-(o-kapOopaHu)-
2,6-numetun- 1 -metunnupuaunus (18) u 4-(o-kapOopanun)-2,6-gumetui- 1 -pernanmupuannus (19):

Me
CH;NH, .
TR HC\ /b () N-CH;CIO,-
Me
ByoHjo Me
HC\—/C ® ocio, — (18)
Me
ByoHyg Me
PhNH, .
™ HC\ /b () N-PhCIO,-
ByoHjo Me
(19)

Baanmopeiicteue nepxiopata 4-(o-kapOopanui)-2,6-AUMETHINNPHINS ¢ THAPA3HHOM U (CHHIITHI-
Pa3HHOM JIETKO MPOTEKACT B METAHOIE H JICASHON YKCYCHOH KHUCIOTE B COOTBETCTBEHHO NPUBOIMT K S-(0-
kapOopanmn)-3,7-mumetn-4H-1,2-quasenuny (20) u S-anetonun-3-(o-kapdopanun)-3-meTui- 1 -henun-
rupazoauny (21) (tabnuua):

Me
NH,NH, e N
iy MeOH \ / \ N
[V
BigHio  wMe
HC\—/C ® oclo, — (20)
Me
BH
1o Me PhNHNH, ]
OH CH,COCH,;
~N
N7 c—CcH
L\/
BioHio
(21)
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KoHcTanTh! ¥ aHa M THIECKUE JAaHHbIE CUHTE3UPOBAHHBIX ITMPAaHOB, IIMPUIMEBBIX colen

Ne |T.mmm, BhIXO1L, Hatineno/seuciero, % 5 ] VIK-criexTp
coen. | °C % C H B Cl N*, p*= Py TIO-gopmyria (v, em™)
sl e [galmlan] - | cneo | i
8 112257' 70 ggigé gfé %g‘g - CyyH3oB, O 2595 (BH), 1605 (C=C)
e (el sl ommoan | T OnaRED
13| gl | 28 28;‘% gfé‘ 382 190”8183 CsHyoB 1Ol 2600 (BH), 1100 (C10; )
17 112223' 75 gg}é gg? g}ﬁ 2288: CsHioB1oN 2600 (BH), 1590 ( CsHsN)
18 | 231 | 58 gigé 2:‘3% — 190”35‘2 C1oHpBoNCI 11205 09 ? éBlI({): )
19 | 258 | 71 j&gg 22‘6% %ggg gg C15HyB1,0NC1 2600 (BH), 1100 (C10;, )
21 111290' 55 ‘S‘gﬁg ;:gé gg?g ;:2(1): CisHasB1gON, | 2600 (BH), 1700 (C=0), 1660 (C=N)

[Tepxnopatsr 4-(u3onponui-o-kapoopanun)- u 4-(peHun-o-kapbopanun)-2,6-1UPESHITTHPUINS TPU
B3aumoaeiicTeuu ¢ NH,OH u CsHsNH, cooTBETCTBEHHO B BOAC U JICAMHOW YKCYCHOM KUCIOTE 00Pa3yroT
C XOPOIIUMH BBIXOJAMH KapOopaHWI3aMellcHHbIe mupuauHbl (22, 23) u mepxmnoparsl N-peHuMmipu-
quuns (24, 25):

Ph
_NHOH o pe o d N\

Ph H0 \/ —

BioHyg Ph
RC\_/C ®Ppeio; — (22,23)
Ph
BioHig Ph
CsHsNH, _
CI,COOH RC\ /C @ jpcioy
R=Ph(22, 24), i-Pr(23, 25) B10H10(24 25)

IMepxnopar 4-(benun-o-kapbopanun)-2,6-aubeHunnupuans (14) npu AeHCTBHH METHIIATA HATPHUS B
METAHOJIC JICTKO MPEBPALIACTCSl B CHONBHBIN METHUIOBHIN 3GHp MEHTCHANOHA (26), KOTOPBIH B MPUCYT-
CTBHHM MOYCBUHBI, TPUITHIAMHHA, OCH3ATbaHWINHA U JPYTHX OCHOBAHHH HE MPOSBISCT CKIOHHOCTH K
MPEBPAIICHUIO B JPYTHUE FETCPOLMKINICCKHE CHCTEMBI, a Iipu 00padoTke 70%-HOH XJIOPHOUM KHUCIOTOH B
ALCTOHUTPUIIC KOTHYCCTBEHHO NEPEXOIUT B HCXOJHYIO UPHIHCBYIO COIIb!

Ph 0
MeONa, MeOH
_ i : > R 4 Ph
Phc—c— (P o clo, Helo, PhC\ /c .
~HCoN —
BioHjg Ph 3 ByoHig Ph
(14) (26)
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CTpocHHE CHHTE3HPOBAaHHBIX KapOopaHWI3aMelIeHHBX mupuanHoB (17, 22, 23) u mepxnoparos
mupuauaues (18, 19 u 24, 25) noareep:kacHo AaHHbiME 3dnemeHTHOTO aHanmnza, MK- u [IMP-criekrpo-
ckormy. Bce OHM MMEIOT MONOCH TOrIOmEHHs B 06macTu 2595-2600 cM', XapakTepHBIE BATCHTHBIM
koncbannsam B-H-cazeli kapbopanosoro sapa. B MK-cnekrpax nmupuIRHOB HMEIOTCS TONOCHI MOTJIO-
menus B o6mactu 1590-1600 u 1550-1560 oM™, xapakTepHsIe A/ BATCHTHBIX KONCOAHNI THPHIMHOBOIO
komasra [20,21].

B MK-criekTpax MepX/IopaTos MUPHAMHHS MPHCYTCTBYIOT IIHPOKas mojmoca B obmactu 1100 o™,
xapakrepras g amnona (C10y,), a Taxxke moxocsr B o6mactu 1610-1630 u 1570-1585 cm™', 06ycnosieH-
HBIC BAJTCHTHBIMH KOTCOAHMSIMH UPUIUHUCBEIX KaTHOHOB. UK-criekTp MeTHnosoro 3¢gupa neHTeHaHOHA
(26) xapaxTepu3yeTcs MonocaMy mornomenns B obmacta 2600, 1690, 1640, 1580 cm™', cBOHCTBCHHBIMH
COOTBETCTBCHHO BaNCHTHRIM KoneOanusm BH-cesaszei, o, P-HEHACBIICHHEIX KETOHOB W UX CHOJBHBIX
dopm. B coekrpax [IMP coeaunenuii (17-19, 22-25) Bce mpoOTOHBI MUPUANHOBOTO KOJIBLIA MPOSIBIISIFOTCS B
obnactu cnaboro nons B Buae curriera ¢ 6—=8.37 m.4a. Ha cxeme mpeanoxennoit A. T. bamabanom mns
2.4,6-tpudeHunnupuaneBoro karvoHa [ 18], mokazaHsl BO3MOXKHBIC MPEBPAIICHHS MPOAYKTOB, 00pas3yro-
IIUXCS NPU B3aUMOACHCTBUHN KATHOHA ¢ HYKICO(UIAMU:

Ph
)
Ph O

Ph

Ph Ph
AN 7“

+HX .

2 (Lo Ll [

h rr” 07 X P~ SO0 X

P

+YH, A
-H'
Ph Ph
& AN . 7 =
+OH" cee
H\ Ph Ph Ph—N\ / Ph
B
Y /\}‘ég
Ph Ph Ph
N AN
+ H,N-ZH Z\
H » —> 4
P Yy ¢ “Ph 0 ™y ¢ Ph P Yo N Ph
|
ZH

MexaHn3MBl peakuyuid THUPUITHEBBIX CONCH ¢ HYKICO(MHIAMH, MPUBOIIINEC K PACKPHITHIO MMUPUITHC-
BOTO LIMKJIA, @ TAKXKE K MEPEIMKIN3ANNH, A0 HACTOSINETO BPEMEHH HE BBISBICHBI. BBIIO MHIIB NOKa3aHo,
410 peakumu 2,4,6-TpUGCHUITUPUIACBON CONUA CO LICTIOYBI0 U CYIb(UIOM HATPHS HPOXOAAT CTAIUIO
oOpazoBanus nmupaHuibHOrO pagukana [13]. Takum oOpa3oM, MPOBCACHHBIC HAMH HCC/ICIOBAHUS MO~
TBEPKAAIOT CKIOHHOCTh KapOOPAHHI3aMELICHHBIX MHPHIHCBBIX COJNICH K peakiysM HYKICOPHIBHOTO
3aMeINCHUS U OOpPa30BaHUIO A30THCTHIX TCTCPOLMKIIOB, COACPIKAINNX KapOOPaHHUIBHBIC 3aMECTHTCIH,
HETIOCPEACTBCHHO CBA3aHHBIC C FETCPOLUKIOM. JTO OOYCIOBICHO TEM, YTO KATHOH MUPHINS MPEACTAB-
aseT coboM CTaOHIbHBIN KapOOKCOHHEBBIH KATHOH apoOMAaTHYCCKOTO XapakTepa, HECYINUH, BCICACTBHC
JaehopMUPOBaHHS T-3NMEKTPOHHOTO 001aKa BIECKTPOOTPULIATEIBHEIM aTOMOM KHCIOPOA, TIOJI0KUTEIbHBIC
3apsAbl HA aTOMax yriepoa B mojoxkeHusx 2,4,6. CieayeT OTMETUTh TAKKE, UTO TCKCAXJIOPAHTUMOHATHI
KapOOPaHWINNPUIINEB, BCICACTBHE NOOOUHEIX MPEBPALICHAN, BBI3BAHHBIX MPHUCYTCTBUEM KOMILICKCHOTO
nporuBorioHa SbClg, okazanuch HENPUIOAHBIMH U1 TPOBCACHHS PACCMATPHUBACMBIX —PCAKLHH
[20, 21].
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A. H. )Kalcl,monal, A. B. KazaHueBZ, A K. CBHHepCKHﬁl, M. 3. Mosraxmeros”

YYHHOBALHATBIK Espasus yausepcureri, [laBnoaap, Kazakcraun
*Opransix -Kasakcranmsik akagemus, Kaparanmst, Kazakcran

KAPBOPAHUJIKYPAM/IbI IINPAHIAPIbIH, TUPUTHIAIIK TY3XAP/BIH )KOHE
OJIAPJEIH A30TTHI YHKACTAPEIHEIH CHHTE3I MEH OJIAPJLI 3EPTTEY

Annotanmus, Makanaga TYKbIPBIMAATFAH JKaFaaiina — MUt 0-kapOopaHIap sy, 2,0-TH(DCHUIMTHPHTHHICPIIH
MIEPXIOPATTAPhIMEH, 2-MeTHI-4,6-Tu(eHIImupuIniaie skoHe 2-MeTii ((pernn) — 1,3-0eH30kca3nH-4-TepMEH, COH-
Jan-ak 2,6-mu()CHIIIMPHIHATL CyTb(aThIMCH koHE 2,4,6-0CH30KCA3HHACP-4-1iH HOAUATCPIMCH OPCKCTTECY PeaK-
IISUIAPBIH 3€PTTECY HOTIKEJIEPl HeriziHae kapbopaHKypamasl 4H-mupanaapab! skoHE MHPHIMIUIK TY31apasl mpema-
PATHBTI OHTAWIBI OICTCMEIICPIH >Kacaydbl 3CPTTCY HOTIDKCICPI KapacThIphUFaH. JIMTHI 0-KapOopaHTapIbIH
2,6-mu(CHUMUPIIAAMCH PCaKIMIAPhl KONTCICH JKaFmaiimapaa 0enMe TeMIepaTypachlHIa OHAWIAY PCaKIHIFa
TYCEAl 9HE MAaKCaTThl KapOopaHWIKypaMasl 4H-mupaHgapablH >KOFaphl IMBIFBIMBIHA OKenedl. KapacThIpbuibin
OTBIPFaH 3aTTAPIbIH XUMISLIBIK TPAHC(HOPMANFSIIAY aAPKbLTBI OMOJOTHIBIK SCepiepl KeH >KaHa 3aTTapAbIH KIacTa-
PBIH CHHTE3/ICY MEH 137eCTipyJe KeH MYMKIHIILTIKTEpI 6ap. ANBIHYBI OHAH KOJAAHBICTAFBI 3aTTApPAAH 9P TYPII IH-
PUIHHAIIH TY3JapbIH Oip CaThIIBI PEAKIMSIAP APKBIIBI ANy SJiCTEMEICPiHE METHIKSTOHAAPAB! AlMIICY PEaKIH-
Japel Aa sKaTanpl. ANBIHFAH HOTIDKEJCP KapOOPaHAAPIBIH KYPBLIBICHI MCH OJIAPABIH (PyHKIUHMOHAIABI TONTAP MCH
OPBIHAY BICTBIPFAH TONMTAPFA SCEPIEPi TYPAIBI MOIOMETTEPAI KEHEHTE 1 sKOHE OCHI OAFBITTAFBI TECOPHIBIK MICIIIEICP
TYpaIbl MOTIMETTE Pl TOIBIKTHIPA/IBL.

Tyiiin ce3aep: xapoopargap, 4H-mupanaap, THPHIHIIK TY3Aap, TUTHH 0-KapOopaHaap.
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