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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.

Keywords: carboranes, 4H-pyrans, pyrylium salt, lithium o-carboranes.

VIK 547.7.1.057

A. H. Kakynosa', A. B. Kazaunes’, A. K. Cugepcknii', M. 3. Myanaxmeros’

'MnnoBanuonnslit EBpasuiickuii yausepcutert, [asnonap, Kazaxcran
ZHGHTpaHLHO-KaBaXCTaHCKaH akanemusi, Kaparanaa, Kazaxcran

CHUHTE3 1 UCCJIEAJOBAHUE KAPBOPAHUJICOJAEPXKXALINUX
MUPAHOB, INPUJIUEBBIX COJIEH
N UX ABOTUCTBIX AHAJIOI'OB

AnHoTanusi. B 000011eHHOM BHjie ONMCaHbI Pe3yIbTaThl NCCIIEIOBAaHUI 110 pa3pabOTKe MpenapaTUBHO yn00-
HBIX METOJIOB CHHTe3a KapOopaHmiconepxamux 4H-nmupaHoB M mupnimeBbIX cojel — peakiuu JUTHH-o-KapOo-
paHoB c mepxjoparamu 2,6-1udeHmmupumst, 2-metui-4,6-mupenummupunus u 2-metui(denmn)-1,3-6eH30kcasu-
HOHOB-4, a Takxke cynbhaToM 2,6-TueHmmUpuiInst u nonuaoM 2,4,6-tpudenmmmupmims. [lokazano, 94To B 60b-
IIMHCTBE CBOEM PEaKIHU JINTHIH-0-KapOOpaHOB C MEPXJIOPaToM 2,6-IH(EHIINUPHINS JIETKO NPOTEKAIOT IPH KOM-
HATHOH TeMIepaType u JaloT HCKOMbIe KapOopaHmiconepkanye 4H-nupaHbl ¢ BBICOKMMH BbIXOAaMHu. PaccMoTpeH-
HBIE COEIMHEHHUS 3TOT0 Kilacca 00JIalafoT IUPOKHMMH BO3MOKHOCTAMH JUIsl XUMUYECKHUX TpaHC(HOpPMAIMii B CHHTE3e
Y M3BICKAaHWU HOBBIX OMOJIOTHYECKH aKTHBHBIX BELIECTB HMIMPOKOTO CIeKTpa neicTBus. K ynciy Hanboaee npoCcThIX
METOZIOB, IO3BOJIAIONIMX B OAHY CTaJHIO IOJIYYHTh PA3HOOOPA3HBIE COJM IHPHINSA M3 AOCTYIHBIX BELIECTB, OTHO-
CATCSL PeaKK KOHJICHCAIMU ¥ allMJIUPOBAHMsI METHIIKETOHOB. [1oly4eHHbIe pe3yNbTaThl PaclIUpPSIOT U IOMOJHSIOT
MMEIOLINECS] CBEICHUSI O MHOT0OOpa3HH TEOPeTHYEeCKUX Mpo0iieM, CBS3aHHBIX CO CTPOCHHEM KapOOpaHOB M HUX
BJIMSIHMEM Ha CBOMCTBa (DyHKLIMOHAJIBHBIX TPYIIT U 3aMECTHTEIEH.

KiroueBble ciioBa: kapoopansl, 4H-mmupaHbl, TUPUIMEBBIE COIIH, JINTHH 0-KapOOpaHBI.

Xumust kapOopaHOB, BO3HUKIIAs B Hadaje 60-x rogoB XX Beka, He MOTepsia CBOErO 3HAYCHHUS U B
HAaCTOSIIIIEe BpEMsl, KOTJa MPUOPUTEThl HAYYHBIX HAIPaBICHUM CMECTHIIUCh B CTOPOHY MPUKIIATHBIX
WCCJIeIOBAHUM, HAIPABJICHHBIX HAa M3BICKAHWE HOBBIX THIIOB COCAMHECHMM, obOiamaronux (apmakoso-
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THYECKON aKTHBHOCTBIO M PSJOM JPYTHX TPAKTUYECKH IOJIE3HBIX CBOWCTB [1-6]. DTO 00ycnoBieHO
MHOT000pa3ieM TeOpeTHYECKUX MpoOJIeM, CBSI3aHHBIX CO CTPOEHHEM KapOOpaHOB M WX BIWSHHEM Ha
CBONCTBa (PYHKIIMOHANBHBIX TPy U 3amectutenei [7-9]. Cpenn coeAnHEHHS ATOTO Kiacca KapOopaHHII-
cogepkame 4H-nupaHbl M NUPWINEBBIE COJHM MPEACTABISIOT OOJIBIION HAyYHBIH W MPaKTUYECKHUit
WHTEPEC, SIBJIAIOTCA IEHHBIMA CHHTOHAMH B CHHTE3€ M M3BICKAHWH HOBBIX OMOJOTHYECKH aKTHBHBIX Be-
MIECTB IMHUPOKOTO criekTpa AeictBus [10-12]. B HacTosmei pabote HaMu B 0000IIEHHOM BHJIE OTIFICAHBI
pe3yabTaThl CBOMX HCCIENOBAaHMH MO pa3pabOTKU NpemapaTWBHO YOOOHBIX METONOB CHHTE3a KapOo-
panmiconaep)kamux 4H-mupaHoB U MUPHITUEBBIX COJIEH — peaknuu JTUTHI-0-KapOOPaHOB C MepXjopaTaMu
2,6-mueHmmmupnIns, 2-MeTwi-4,6-mudeHmmmupuansa u - 2-meTwi(dernn)-1,3-0eH30kca3snHOHOB-4, a
Takke cynbdarom 2,6-nubeHmmupuians u noauaom 2,4,6-tpudenmmupuius [13]. Kak nokasanu Hamum
M3bICKaHUs, B OONBIIMHCTBE CBOEM pEaKLUWH JHUTUiH-0-kKapOopaHoB (1) c¢ mepxioparom 2,6-audeHun-
nupuins (2) Jerko MpOTeKaloT MPH KOMHATHOM TeMIepaType U JaroT UCKOMbIe KapOopaHUIICOAepKaIIue
4H-nupans! (3,4) ¢ BBICOKUMH BBIXOJIaMU:

Ph Ph
RC—cLi + ( (P bco, — RC\—/C 0 + LiClO,
BioHjo ByoHio Ph
Ph
(1) 2 (3,4

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

BsaumoneiictBue nuTHii-0-KapOOpaHOB ¢ cyibhaToM 2,6-THOEHIIHPIINS TPOTEKAeT JHUIIb TPU
HarpeBaHUH W MPUBOAMT K O0Jiee HU3KUM BBIXOJIaM LIEJIEBBIX MIPOAYKTOB:

Ph Ph
RC—CLi + { () OHSO;, ———>» RC\—/C O + LiHSO,
BioHjg Ph BioHyg Ph
R=Ph (3), i-Pr (4) (3,4)

[TonydeHHble HAMU PE3yJIBTAThl KOPPEIUPYIOT C JAaHHBIMU paboThl [7-12, 14] u moKa3bIBaKOT, YTO
HauOoJiee MpenapaTHBHO YAOOHBIM METOJOM CHHTe3a KapOopaHmiI3aMmelleHHbIX 4H-mupaHoB siBiseTcCs
METOJI, OCHOBAaHHBIA Ha B3aMMOJICHCTBUHU JUTHI-0-KapOOpaHOB C TepxjopaTamMu 2,6-audeHmT(aaKu)-
nupuins. UAeHTHIHOCTh CHHTE3UpOBaHHBIX 4H-paHoB moATBep:KIeHa TaHHBIMU 3JIEMEHTHOTO aHalH-
3a, UK-, [IMP-cniektpoB u TCX [13, 15-17].

B HK-cnexTpax xapbopanmmamenieHHbpIX 4H-npanos (3, 4) UMErOTCS MHTEHCUBHBIC TOJIOCHI T10-
riommenust B o6mactu 2600, 1690-1700 u 1585-1610 cM™', xapakTepHble COOTBETCTBEHHO U BATCHTHBIX
kosebanuit B-H-cBsi3eit kapOopaHOBOro sapa, ABOMHBIX CBSI3ed MUPaHOBOTO ()parMeHTa M apoMaruyiec-
kux konen [15-17]. B crmekrpe IIMP (3) HaOmomaroTcst TpUIIIET Y- ¥ AyOJIeT B-IIPOTOHOB IMHPAHOBOTO
¢parmenta B obmactu 3.92 u 4.52 m.i1. OeHMWIBHBIE TPYIITHI TUPAHOBOTO M KapOOPaHOBOTO (parMeHTOB
JTAIOT CIOXHBIA MyJIbTUIUIET B obnactu 7.49-7.97 m.a. [13] B3aumoneiicTBHe M30MPONIII-0-KapOOpaHuI-
TUTUSL ¢ MOAMAOM 2,4,6-TpU(EHUIMUPUINS TPOTEKaeT HECKOJIBKO TPyAHEE M MPUBOAUT K HPOIYKTY
y-iprcoeIuHeHus — 4-(n3onponui-o-kapoopanun)-2,4,6-rpudenunnupany (5) ¢ Berxonom 44%:

Ph Ph
u Ph ,—
iPr—C—CLi + Ph— () O — iPr-C—C 0+ Li
ByoHjo oh BioHyo Ph

)
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OeHn-0-KapOOpaHMIUIUTHN pearupyeT ¢ uomguaoMm 2.4,6-TpueHHINupWInS B 0Ooyee KECTKHX
YCIIOBUSIX U Ia€T COOTBETCTBYIOIINI MHPaH C BEIX0A0M He Ooiee 10%:

Ph Ph
Ph —
PhC—CLi + Ph— (£) O ——— PhC—C O + Lil
ByoHjo Ph ByoHyo Ph
(6)

DTO yKa3blBaeT Ha pa3UYHOC BIHSIHHE CTEPHUYCCKUX (DAKTOPOB H3OMPONMILHONH M (DEHHIBHON
TpyTII, OTIPEAETAIONINX X0/ U HallpaBiIeHNe pacCMaTPUBAEMBIX peaklnui. Peakiun muTHii-o-kapOopaHoB ¢
nepxjuaoparoM 2-MeTi-4,6-Tu(pEHUIHPIWINS, UMEIOIIUM CTePUYECKH HEe3aTPyAHCHHOE MOJOXKEHHE 2,
TAKKe TMPOTEKAIOT IO Y-TOJOKEHUIO U MPUBOIAT K 2-MeTui-4,6-nupenn-4-(R-o-kapbopanuin)mupaHam
(7, 8):

Ph Ph
Ph —
RC—CLi + Ph— (}) 0 Clo;, ———> RC\—/C O + LiClO,
ByoHjo Me BioHio Me
R=Ph(7), i-Pr(8) (7, 8)

BsaumoneiictBue nuTHii-0-KapOOpaHOB ¢ mepxiopaTamu 2-MeTui(pernn)-1,3-0eH30Kca3snHOHOB-4
NPOXOIUT JHIIb MO KapOOHWIBHOW TIpymme ¢ oOpa3oBaHHEeM MepxJopartoB 4-runpokcu-4-(R-o-xap-
oopanmn)-2-mMetwi(henun)-1,3-6en3okcazuHoB (9-12):

H\ R' H R'
N’__
RC—CLi + O +30ClI0; ———» R
BioHjo
R=Ph(9,10), i-Pr(11,12); R=Ph(9,11), Me(10,12) ©-12)

CuHTEe3WpOBaHHBIC TEPXJIOpaThl OCH30KCa3MHOB (9-12) mpencTaBisoT coOOH OKpallieHHBIE B
JKENITBIA [BET KPUCTAJUIMYCCKUE BEIECTBA, CTAOMIbHBIC MPH XPAHEHUH M HArPEBaHUH, XOPOIIO PACTBO-
puMbIe B opranndeckux pactBopurensx. Onu umeroT B MK-criekTpax HHTEHCUBHBIC MTOJIOCHI TIOTJIOIIECHUS
B obmactu 3560, 2600, 1610, 1520-1540 u 1100 CM-I, XapaKTEPHbIE COOTBETCTBEHHO ISl BaJCHTHBIX
konebannii OH- rpymnm, B—H-cBs3eit kapOopaHoBOTO sApa, OeH30KCca3nHOBOTO (hparmenTa u annoHa ClOy4
[13, 15-17].

[Ipuctynas x cuHTE3y W HCCIENOBAHHUIO APYTUX KapOOPaHUICOMIEPKAIINX MUPUIHEBBIX COJEH, MBI
PYKOBOACTBOBANNCH KiacCH(pHUKaIMen, MOApa3IeNsionmell MeToAbpl CHHTe3a MUPHUINEBBIX COJNed Ha TPHU
OCHOBHBIC TPYIIBI: KOHJCHCAINS KaPOOHMIBHBIX M IMKIIN3AlUs AUKAPOOHUIBHBIX COCITUHCHHMIA; AIlUIIN-
pOBaHUE HEMPEACTbHBIX COCIUHCHHUI U KETOHOB; MPEBPAICHHE CUCTEM, COJCPKAIUX TOTOBBIA MHPAHO-
BbIH 1uki. K unciay Hambomnee MpoCThIX METOJIOB, MO3BOJISIONINX B OJHY CTAJAHIO MOIYYUTh pa3HooOpas-
HBIE€ COJIM MTHUPHIIUS U3 JTOCTYIHBIX BEIIECTB, OTHOCATCS PEaKIWU KOHJICHCAIINH U allMINPOBAHHUS METHII-
KETOHOB. B CBSI3U ¢ 3THM B KayeCTBE MCXOJHOIO COCJAMHEHUS Hamu ObUI BBIOpaH 1-heHwmi-2-aneTuin-o-
KapOOpaH, HATIOMUHAIOIIHIA 110 CTPOSHHIO U CBOMCTBaM aleTo(heHOH, CKIIOHHBIN K KOHJICHCAIIUH C ajbJie-
TU/IaMH, OPTOMYPaBbHHBIM 3(UPOM U XAIKOHOM C 00pa30BaHMEM MHUPHIIHEBHIX cojieid. OTHAKO MOMBITKH
MPOBECTH KOHJCHCANHUIO 1-(heHunn-2-aneTuin-o-kapObopana ¢ OpTOMYpPaBbUHBIM 3(pHUpPOM, OCH3IBACTHIOM
U XaTKOHOM B mpucytcTBuu 70% XJIOpHOW KHCIOTHI OKa3alWCh Oe3ycrenrHbiMu. M3 muTepaTypHBIX
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JAHHBIX W3BECTHO [7-12, 18], 4T0 M30mMponuiaOEeH301 MPU HarpeBaHWH C YKCYCHBIM aHTHAPHIOM B TIPH-
CYTCTBHH XJIOPHOH KHCJIOTHI 00pa3yeT ¢ yIOBICTBOPUTEIHHBIM BBIXOJOM IepXiiopar 2,6-auMeTi-4-de-
HUIITAPUITHSL.

Hcxons u3 3TOro HAMU B KayecTBE MCXOAHBIX MPOAYKTOB JISl MONyUSHHsT KapOOPaHMWIMTUPUIAEBBIX
colieil ¥ MX MPOM3BOIHBIX OBUTH BBIOPaHBI JOCTYITHBIE W30OMPOIHI- U H30IIPOIIEHMII-0-KapOOpaHkl, HAIo-
MUHAIOIINE IO CTPOCHUIO W HEKOTOPBIM CBOMCTBAaM BBIMIEYNOMSAHYTHIN n3onponuidenson. [IpoBenennsie
WCCIIEIOBaHUS TI0KA3aJIM, YTO W3OMPOIMI- U W30MPONEHUI-0-KapOopaHbl MoJ00HO MX apOMaTHUYECKUM
aHaJloraM KOHJEHCHPYIOTCS C aleTHIEPXJIOPATOM, JIETKO OOpa3yIoNIMMCs PU HAarpeBaHWU YKCYCHOTO
aaruapuna ¢ 70%-HoW XJIOpPHOW KHCIIOTOW, ¢ 00pa3oBaHHWEM HISHTHYHBIX 10 CTPOCHHIO M CBOWCTBAM
nepxJoparoB 2,6-nuMetuin-4-(o-kapoopanwn)mupuius (13) [15-17]:

HC—CCH(CH3), — BioHio
\
ByoHjo C—CH
CH;CO*CIO4
®
CH; H;C O CH;
| -
HC—C—C=CH, — ClO,
(13)
ByoHjo

Brixon BeimeykazaHHoro mnepxsopara (13) cymiecTBEHHO 3aBUCUT OT KOHIIEHTpAallMM B3SITON B
PEAKLHIO XJIOPHON KHCIIOTHI, CTENIEHH OYMCTKH YKCYCHOTO aHTHAPHIA U TeMIlepaTypHoro pexuma. Hanmyu-
IIMH BBIXOA LIEJIEBOTO MPOAYKTa HAOIIONACTCA IPU HCIIOIb30BAHUHU CBEXEIIEPErHAHHOIO YKCYCHOT'O aH-
runpuna, 70% XJIOpHON KUCIOTHI M YMEPEHHOM HarpeBaHUM pPeakUHOHHON cMmecu. CHUHTE3MpPOBaHHBIIN
HaMH TepxiopaTr 2,6-mumetui-4-(o-kapoopanmm)mupmins (13) mpeacraBiser coOolf OKpallleHHOE B
TEMHBIN IBET KPUCTAJUTMUECKOE BEIIECTBO, TuIaBsmieecs Boime 350 °C ¢ pasmoxenuem. CocTaB U CTpoe-
Hue nepxyopara (13) moarBepxkaeHsl ganabiMu MK-criekTpoB u anementHoro ananmza. B MK-cmektpe
CHHTE3UPOBAHHOTO TEPXJIOpaTa MMEIOTCS WHTEHCHBHBIC IOJIOCHI MOTrjomeHus B obmactu 2600, 1610-
1645, 1520-1540 u 1100 cM™', XapakTepHble COOTBETCTBEHHO /UIS BaJeHTHBIX KoneGamuii B-H cBsseii
KapOOpaHOBOTO sI/Ipa MUPUIIMEBOTO KoJblia 1 aHnoHa ClO, .

OnHuM u3 Hamboliee XapakTepHBIX CBOWCTB 4H-mupaHoB SBNSETCS CKIOHHOCTH K OKHCIHTEIBHOMY
JETUAPUPOBAHUIO M OOpa30BAHUIO MUPWIMEBBIX COJICH. B CBS3M € 3TUM HaMM M3Y4YE€HO OKHCIUTEIbHOE
JIeTUApHUpOBaHue kKapOopanmi3amenieHHsIXx 4H-mupanos (3, 4). YcraHOBICHO, 9TO MOCIEIHNUE TIpH 00pa-
0OTKE aleTHIIEepXIOpaToM B YKCYCHOM aHTHIPHUJIE U TeKCaxXJIOpaHTHMOHATOM Tpuc(n-OpomdeHn)aMu-
HUS B JMOKCaHE PEBPAIAlOTCs ¢ BRBICOKUMHU BBIXOAAMHU COOTBETCTBEHHO B KapOOPaHUIIIIUPHUIIMEBbIE COIIH
(14, 15) u rexcaxnopaaTumoHar (16):

Ph
CH;CO™ClO,
3 —» Rc—C— (P 0 CIoy
Ph
S— R:Ph(14), l-Pr(lS) BIOHIO Ph
RC\—/C 0 — (14, 15)
BioHig Ph Ph
(l’l —BrC6H4)3N+SbC16'

» RC—C— (}) O sbCly

\/

R=Ph BioHio Ph
(16)
B UK-cniekTpax mupuIMeBbIX CONel UMEIOTCS WHTSHCHUBHEIE IOJIOCHI MoriomeHus B obmactu 2600,
1600-1645, 1530-1540 u 1100 cM™', XapaKTepHbIe COOTBETCTBEHHO IS BAICHTHBIX KosteOamuii B—H-cBs-
3¢l KapOOPaHOBOIO SPa, APOMATHICCKUX U MUPHINEBBIX Kojiel], annona ClO4 [18-21] .
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U3BecTHO, UTO KapOOpaHUI3aMEIeHHbBIE MTUPUINEBbIE COH, KaK U UX apOMAaTHYECKHE aHAJIOTH IO
JeficTBeM HYKI€O(QMIBHBIX PEareHTOB JIETKO MPEBPAIAlOTCS B Pa3sHOOOpa3HBbIE TETEPOIMKIMIECKUE
coequnaenus [3-5]. OcoOblil HHTEpEC B Py TETEPOIUKINICCKAX COCTMHCHUN TIPENICTABISIOT a30TCOIEP-
JKalllue TeTepuii-o-KapOopaHbl, 00JIaJat0IIHNe IIMPOKUM CIIEKTPOM (DU3HOJIOTUYECKON aKTUBHOCTH (TIPOTH-
BOOITYXO0JIEBOH, IPOTHBOTYOEPKYIIE3HOW, HEUPOTPOHHON | Jp.) U PSAAOM JIPYTHX MPAKTUUIECKH TOJIE3HBIX
CBOMCTB. B CBSI3M C 3THIM M MOMCKOM HOBBIX a30TCOJEPAIINX MPOU3BOAHBIX 0-KapOOPaHOB C BHIPAXKEH-
HOW MPOTUBOOITYXOJIEBOW aKTHMBHOCTHIO HAMH M3YYCHO B3aUMOJICHCTBHE mepxiopara 4-(o-kapOopaHui)-
2,6-TUMETHIITUPUIINS ¢ BOJHBIM PACTBOPOM aMMHaKa, METHJIAMHUHOM, aHWJIMHOM, THIPAa3HHOM H (eHHII-
ruapazuHoM [18-21]. Ilpu sTom HaiimeHo, uTo TepxiopaT 4-(o-kapObopaHw)-2,6-THMETHITTHPIINAS TIPH
BSaHMOZIefICTBHH C BOJAHBIM paCTBOPOM aMMHaKa JICTKO M C BBICOKUMM BBIXOAOM IIPEBpAIIaCTCAd B 4-(0-
kapOopanun)-2,6-mumerunnupuaut (17):

Me Me
_ NH,OH T
HC—Cc— () o clo, HC—C N
\/ \/ N\ 4
BioHio Me ByoHjo Me
(17)

Peakmuun  mepxiopara  4-(o-xapOopaHui)-2,6-TUMETIINMHPUINS ¢ METHIAMHHOM W aHWIMHOM
M30UpaTeNbHbI K Ipupoe pactBopureis. [lepBas Hanbosee Terko NpOTeKaeT B ATAHOJE, BTOpas — B JIEIs-
HOW YKCYCHOH kucnoTe. KOHEUHBIMU MPOIYyKTaMH PEaKIMH SBISIOTCS TepxiiopaThl 4-(o-KapOopaHui)-
2,6-mumeTwi- | -metunmupuauans (18) u 4-(o-kapOopanmn)-2,6-agumeTi- 1 -perrmmupuamamst (19):

Me
CH;NH,
Eom HC\ /c (1) N-CH;ClO,-
Me
ByoHjg Me
HC\—/C (® oclo; — (18)
Me
BioHio Me
PhNH,
< — - -
CLCooT HC\ /c () N-PheiO,
ByoHjo Me

19)

B3anmopeiictBue mepxiopara 4-(o-kapOopaHwmi)-2,6-THMETHIIHUPUINS ¢ TUAPA3HHOM W (EHUITH/I-
pa3suHOM JIETKO MPOTEKAET B METAHOJIE U JIEASHON YKCYCHOW KHUCIOTE U COOTBETCTBEHHO MPUBOJUT K 5-(0-
kapOopanun)-3,7-numernin-4H-1,2-auazenuny (20) u S-anetoHun-5-(o-xapbopaHuin)-3-meTui- 1 -heHu-
nupazonuny (21) (tabnuma):

Me
NH,NH, e N
v MecOH \ / \ N
(¥
BioHio  Me
HC\—/C (® oclo; — 20)
Me
B,oH
1m0 Me PhNHNH, )
Moo CH,COCH,

N C—CH
LN/
BioHio
(21)
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KOHCTaHTBI M aHAJIUTUYCCKUE JAHHBbIE CUHTE3UPOBAHHBIX ITUPAHOB, NUPUITUEBBIX coJieit

Ne |T.mi,| Bexon, Haiineno/BeraucieHo, % MK-criektp
coen. | °C % C H B CI, N*, px bpyrro-gopmya (v, em™)
e [mlmlEn] - | e | e
8 112257_ 70 gg:g; gfé gg:?; - Cy,H30B10O 2595 (BH), 1605 (C=C)
o | 2 [ en ] ] W | cmmoan | RS
13 3;0 28 gg:gf gfé gggé 190’?183 CoH,4B1005Cl 2600 (BH), 1100 (C10} )
17 112223- 75 22:3‘3 gﬁi’ ;iﬁ? 431:38: CoH 9B (N 2600 (BH), 1590 ( CsHsN)
s o] s (BRI | W | comeaa J0(CI0%)
19 258 71 ?é:gg 2:2; gg:gz gzg; Cy5Hp4B10O4NC1 2600 (BH), 1100 (ClO; )
21 111290_ 55 ‘51(9):353; ;:(Z)é 5(9):?3 ;:g?: C5H,6B10ON, 2600 (BH), 1700 (C=0), 1660 (C=N)

[Tepxnopatsr 4-(n3omnponui-o-kapbopanmn)- u 4-(peHn-o-xkapoopanmn)-2,6- 1 eHUIMAPUIUS TTPH
B3aumonericteun ¢ NH4OH u CsHsNH, cooTBeTCTBEHHO B BOJIE M JIEASHON YKCYCHOH KHCIIOTE 00pa3yroT
C XOpOIIUMH BBIXOJAaMH KapOopaHWI3aMellleHHble MUpHAUHEI (22, 23) u mepxsopaTtsl N-peHumupu-
nuHus (24, 25):

Ph
A\
- H0 \ / —
BioHjg Ph
RC\_/C @b cioy — (22,23)
Ph
BioHio Ph
C6HsNH,
_ . .
CH,COOH > RC\ /C (D N-picio,
B,oH
R=Ph(22, 24), i-Pr(23, 25) 10 ]0(24 25)

[epxnopar 4-(pennn-o-kapoopanmnn)-2,6-mupenmnupuins (14) npu neiicTBUM MeTHIAaTa HATPUS B
METaHOJIe JIETKO MPEeBpaIacTcsi B €HOJbHBI METUIOBBIA 3(pHp MeHTeHANOHA (26), KOTOPBIA B MPUCYT-
CTBHM MOYEBHHBI, TPUITUIAMUHA, OCH3abaHUIMHA U JPYTUX OCHOBAaHHWH HE MPOSBISET CKIOHHOCTH K
MPEBPAIICHUIO B IPYTHe TeTePOIMKINIECKHe CHCTEMBI, a Tipu 00paboTke 70%-HOH XJIOPHON KHUCIOTOW B
AIleTOHUTPUIIE KOJMYECTBEHHO NIEPEXOTUT B UCXOJHYIO ITUPHIIMEBYIO COJIb:

Ph 0
MeONa, MeOH
> Ph
phc—Cc— (+) o clo, HCIO, phe—c— OCH
\/ ~CHcN \/ 3
ByoHjo Ph 3 BioHio Ph
(14) (26)
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CrpoeHue CHHTE3WPOBaHHBIX KapOopaHWI3aMelleHHbIX mupuauHoB (17, 22, 23) m mepxiopaToB
mupuauaneB (18, 19 u 24, 25) moaTBepXaeHO NaHHBIMH dleMeHTHoro aHayimsa, K- u [IMP-cniektpo-
ckonuyu. Bce OHM MMEIOT MONOCHI TIOIJIOMEHHs B o6mactu 2595-2600 cM™', XapakTepHble BaIEHTHBIM
konebanusiv B—H-cBsizeit kapOopanoBoro siapa. B MK-cnekrpax nupuauHOB MMEIOTCS TOJOCHI MOTIIO-
menus B oonactu 1590-1600 u 1550-1560 CM'I, XapaKTepHbIe /ISl BaJICHTHBIX KOJeOaHUI MHUPUIMHOBOTO
kombIa [20,21].

B MK-crekTpax NepXjopaToB NUPHIMHHS MPHCYTCTBYIOT INHpOKas mojoca B obmactu 1100 e,
xapaxTepHas quis anrona (C10,), a Takoke moocsl B obaactu 1610-1630 u 1570-1585 em™', 06ycnoBmneH-
HbI€ BAJICHTHBIMH KOJIEOaHUAMH MUPUINHHUEBBIX KaTHOHOB. MK-criexkTp MeTuioBoro 3¢gupa neHTeHauoHa
(26) XapaKkTepu3yercs MoNocaMy MoriommeHus B obmacta 2600, 1690, 1640, 1580 cM™', cBOACTBEHHBIMH
COOTBETCTBEHHO BaJIeHTHBIM KoseOanusiM BH-cBszeil, o, [-HEHACBHIIEHHBIX KETOHOB M WX CHOJBHBIX
¢dopm. B criektpax IIMP coennuenuii (17-19, 22-25) Bce MPOTOHBI MUPUINHOBOTO KOJIBIIA TIPOSIBIISTIOTCS B
obmacTtu cimaboro mosns B Buje cuHriera ¢ 6=8,37 m.a. Ha cxeme npeanoxennoii A. T. banabanom st
2,4,6-TpueHmIUprIneBoro katuoHa [ 18], mokazaHbl BO3MOXHBIEC MPEBPAIICHUS MPOAYKTOB, 00pa3yro-
IIMXCS IPY B3aMMOJAEHCTBUU KaTHOHA C HyKJIeo(ruiIaMu:

Ph Ph Ph Ph

Ph Ph

e
X 7
+OH" - cee
Ph \/ “Ph Ph Ph Ph ph Ph N\  / Ph

0 Y 0Y 0 Y N—N
P
RUA
Y <t
Ph Ph Ph
N +H,N-ZH o
2L, > Z
-H,0 / pr N\ > p
Ph” Ny ¢ Ph PR Y, N Ph 0 N
ZH

MexaHnU3MBI peakiuii MTUPUIINEBBIX COJNeH ¢ HYKIeO(pUIaMH, PUBOAAIINE K PACKPHITUIO MHPIIIHE-
BOI'0 IIMKJIAa, a TAKXKC K IMEPECHUKIN3alINU, 1O HACTOAIIECTO BPEMCHH HE BBISABJICHDI. breuto mume IIOKa3aHo,
410 peakuuu 2,4,6-TpuUCHUINHPUINEBON COJIM CO IIEIOYbI0 M CyNb(QUIOM HATPUS MPOXOJAT CTAIMIO
oOpa3oBanus nupaHwibHOTO pagukana [13]. Takum oOpa3om, IpOBEACHHBIE HAMU HCCICIOBAHUS IOJ-
TBEPXKIAIOT CKJIOHHOCTh KapOOpaHWI3aMENIeHHBIX MUPHUINEBBIX COJIEH K PeakiusM HYKIeO(HUIHHOTO
3aMelleHnss W OOpa30BaHUIO a30THCTBIX TETEPOIMKIIOB, COAEPIKAIIUX KapOOpaHHIIbHBIE 3aMECTUTEIH,
HETNIOCPENICTBEHHO CBS3aHHBIC C TETEPOIMKIOM. DTO O0YCIIOBICHO TEM, YTO KATHOH MUPWIHS MPEICTaB-
nsieT co00i CTaOMIBHBIA KapOOKCOHMEBBI KATHOH apOMATHUYECKOTO XapakTepa, HECYIIUi, BCIICICTBHE
JIeOpPMUPOBAHHUS TT-IJIEKTPOHHOTO 00J1aKa DIIEKTPOOTPUIIATENEHBIM aTOMOM KHUCIOPOAA, TIONOKUTEIbHEIE
3apsi/ibpl HA aTOMax yriiepoja B mojioskeHusx 2,4,6. Cieayer OTMETUTh TaKXkKe, YTO TeKCaXJIOPaHTHMOHATHI
KapOOPaHWIMUPUIINEB, BCIEIACTBHE MOOOYHBIX MPEBPAIEHHA, BEI3BAHHBIX MIPUCYTCTBHEM KOMILUIEKCHOTO
npotuBonoHa SbClg, oOKaszamuch HEMPUTOMHBIMH [UISI TPOBEACHHS pPacCMAaTPUBAEMBIX PeaKIInid
[20, 21].
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A. H. )Kam,mona', A. B. Ka3aHueBZ, A. K. CBH}ICpCKI/lﬁl, M. 3. MosizaxmeroB>

'Munosanmsiisik EBpasus yansepcureri, [Tanoznap, Kazaxkcran
2OpTaﬂbIK -Kazakcrannpik akagemusi, Kaparaunel, Kazakcran

KAPBOPAHWJIKYPAM/IbI IINPAHIAP/IBIH, MUPUJIMIAJIIK TY3JIAPJABIH J)KOHE
OJIAPABIH A3OTTbI ¥YUKACTAPBIHBIH CUHTE3I MEH OJIAPJIbI 3EPTTEY

AnHoTanus. Makanaga TYKpIpEIMIATFaH JKaFqaia — JIATHH 0-KapOopaHaapabIy 2,6-1nu eHITIHPIITAAIEPIiH
MEPXJIOpATTAPbIMEH, 2-MeTHI-4,6-TubeHIIIMPHUIHAAIH koHe 2-MeTria (dermn) — 1,3-0eH30Kca3suH-4-TepMEH, COH-
Jaii-ax 2,6-mueHuupuInial cyabdarbiMeH xoHe 2,4,6-0eH30Kca3uHaep-4-/1iH HOAUATEPIMEH OPEKEeTTECY peak-
LUSUIAPBIH 3€PTTEY HOTHIKENIEpi HeriziHae kapOopaHkypam sl 4H-nupanaapbl )KoHe MUPUIKIIIIK TY3/Aapbl npera-
paTUBTI OHTAMIBI SJicTEMENEpiH acaydbl 3epTTey HOTIXKeJepl KapacTelpburraH. JIutuii o-xapOopaHIapabH
2,6-nudeHINUPINIMEH peakiusiIapbl KelTereH jkarjainapia OesiMe TeMIepaTypachlHAa OHailay peakiusiFa
TyCeIl KOHE MAaKCaTThl KapOOpaHWiKypamasl 4H-mupanHmapliblH JKOFaphl MIBIFBIMBIHA OKeliedl. KapacThIpbLIbIT
OTBIPFaH 3aTTap/bIH XUMHSJIBIK TpaHCHOpMaNUsUIay apKbUIbl OMOJIOTHSIIBIK Scepliepi KeH jKaHa 3aTTapiblH KiIacTa-
PBIH CHHTE3/Iey MEH i3/iecTipy/ie KeH MYMKIHIIUIIKTepi 0ap. AJIBIHYBI OHall KOJIJaHBICTAFbl 3aTTapllaH op TYPJI M-
PWIMHIIH Ty3/apblH Oip caThUIbl peakiusiiap apKblIbl ally 9icTeMesepiHe METHIKETOHAAP/bl Uiy peaKius-
Japsl Ja JkaTajbl. AJBIHFAH HOTIDKENep KapOopaHIApIblH KYPBUIBICEI MEH OJIapAblH (PYHKIMOHAIABI TONTAp MEH
OPBIHAYBICTEIPFAaH TOIITAPFA dCePIepl TypaIbl MOJIOMETTEPIl KeHEUTe Il KOHE OCHI OaFbITTaFbl TEOPHUSIIBIK MACANIEIep
Typasbl MOTIMETTEPi TONBIKTEIPAIEL.

Tyiiin ce3nep: xapbopannap, 4H-nmupanmap, MUpWIMATIIK TY3Aap, TUTUH 0-KapObopaHmap.

Caenenusi 00 aBTOpax:

KaxynoBa Ainypa HelrmerysuioBHa — K.X.H., foueHT, IHHOBarmoHHbIH EBpa3suiickuii yausepcurer, r. [1aBio-
nap, 3aB. kadenpoi XuMuu

Kazannes Anexcannp BacunbeBnu — LlentpansHo-Kazaxcranckas akagemust, Kaparanna, npodeccop xadenpst

Ceuzepckuit Anexkcannp KoHctanTHHOBHY — 1.X.H., Ipodeccop, IHHOBanmonHbIi EBpasuiickuii yHHUBEpCHUTET,
r. [TaBnogap, mpodeccop kadeapsr xumMuu

MyngaxmeroB Mapar 3aifHynoBUY — 1.X.H., pod., uner-kopp. HAH PK, MHcTHTYyT OpraHndeckoro cuHTe3a U
yraexumun PK, r. Kaparanaa, Beqymuil HayqHblid COTPYIHUK
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