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SYNTHESIS AND STUDY OF CARBORANYL CONTAINING PYRANS,
PYRYLIUM SALTS AND THEIR NITROGENOUS ANALOGUES

Abstract. This article summarizes the results of studies on the development of preparative convenient methods
of synthesis of carboranyl containing 4H-pyrans and pyrylium salts — reactions of the lithium-o-carboranes with per-
chlorates of 2,6-diphenyl pyrylium, 2-methyl-4,6-diphenyl pyrylium and 2-methyl (phenyl) -1,3-benzoxazinones-4
and 2,6-diphenyl pyrylium sulfate difenilpiril and 2,4,6-triphenyl pyrylium iodide. It is shown that the majority of
reactions of lithium-o-carboranes with perchlorate of 2,6-diphenyl pyrylium easily proceed at room temperature and
give the required carboranyl containing 4H-pyrans in high yields. The above compounds have features for chemical
transformation in the synthesis and the search for new biologically active substances with broad spectrum of effect.
Among the simplest methods of obtaining pyrylium salt from available materials in a single step there are the
condensation reaction and acidylation of methyl ketones. These results extend and complement the available
information on the variety of theoretical issues related to the structure of carboranes and their influence on the
properties of the functional and substituting group.
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CUHTE3 U UCCJIIEAOBAHUE KAPBOPAHWJICOJAEPKALINUX
IMUPAHOB, MUPUJIHUEBBIX COJIEN U UX A30TUCTBIX AHAJIOT'OB

Annoramus, B 0000meHAOM BHAC ONMHACAHBI PEC3YABTATHI HCCIACAOBAHUH MO Pa3pabOTKH MPEHAPAaTHBHO Y A00-
HBIX MCTOJOB CHHTE3a KapOopanwicoiaepkamux 4H-mMpaHOB W MHPHIMEBBIX CONCH — PEaKIUM JTHTHH-0-KapOo-
paHOB ¢ mepxiaoparaMu 2,6-mueHUIMHPHIIL, 2-MeTUI-4,6-mudeHmmupumng U 2-metun((ermn)-1,3-0eH30kCca3u-
HOHOB-4, a Takke cyab(aroM 2,6-mudeHmamupunnst u noauaoM 2.4,6-rpupernmmuprnms. [1okazaHo, 4To B 00Ib-
IIMHCTBE CBOEM PEAKIHMH JIUTHH-0-KApOOPAHOB C MEPXJI0PaToM 2,6-TH()CHUIMAPHINS JIETKO MPOTECKAIOT IIPH KOM-
HATHOH TEMIEPATYPE U JAFOT HCKOMBIC KapOOpaHWI coneprxkamnue 4H-mmipaHb! ¢ BBICOKHME BBIXOAaMH. PaccMoTpeH-
HBIC COSIMHCHHS 3TOTO KJ1acca 001aaroT IHPOKUMH BO3MOKHOCTSIMHA JJII XUMHICCKUX TPaHC(opManuu B CHHTE3E
W U3BICKAHUH HOBBIX OHMOJOTHHYECKH AKTHBHBIX BEIIECTB IMHPOKOTO CHEKTpa AciicTeia. K umciay Hamboree mpoCcThIX
METO/IOB, TIO3BOIFOINNX B OJHY CTAAHIO MOJIYYUTh PA3HOOOpPA3HBIC COMHM MHPHIMS W3 AOCTYIIHBIX BEIIECTB, OTHO-
CATCS PEAKIUM KOHICHCAIMU U AIWIHPOBAHMS METHIKETOHOB. [10/IyYEHHBIC PE3yIbTaThl PACHIMPSIOT M JOTOIHSIIOT
HMCIOIIHECS CBEICHHS O MHOTOOOPA3HEM TEOPESTHUHMECKUX IMPOOJIEM, CBI3AHHBIX CO CTPOCHHEM KapOOPaHOB M MX
BIMSTHHCM Ha CBOMCTBA (Y HKIMOHAIBHBIX TPYIII M 3aMCCTHTEINCH.

KimoueBnie ciioBa: xkapdopansl, 4H-upaHbl, THPHINEBBIC COIH, JIUTHH 0-KapOOPAHBL

Xwumus kapOopaHoB, Bo3HHKIIAS B Hadane 60-x rozos XX Beka, HE NOTEpsIa CBOSTO 3HAYCHUS H B
HACTOSIINEE BpEeMs, KOTAa MPHOPHTETH HAYYHBIX HANPABICHHH CMECTHINCh B CTOPOHY NPHKIATHBIX
HCCIICIOBAHUH, HANPaBJICHHBIX HA H3BICKAHME HOBBIX THIIOB COCAMHCHHH, 00nazaromux ¢apMakoio-
TMYCCKOH aKTHBHOCTBEO M PAJOM APYTHX MNPAKTHUCCKH TOJE3HBIX CBOMCTB [1-6]. J10 00yCcnoBiIcHO
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MHOT000pa3HeM TEOPETHUICCKHX MPOONEM, CBA3aHHBIX CO CTPOCHHEM KapOOpaHOB M WX BIHSHHEM Ha
cBolicTBa (PYHKUMOHATIBHBIX Tpyon U 3amecturened [7-9]. Cpeam coeanHeHHs 3TOro kinacca kapbo-
pannncoaeprxamue 4H-mapaHel 1 MUPUIHEBEIC COMH NPEACTABILIIOT OONBIIONH HAYYHBIA U MPAKTHYCCKUH
WHTEPEC, SBISIOTCS ICHHBIMH CHHTOHAMHU B CHHTE3C M M3bICKAHHUU HOBBIX OHOJIOTHYCCKU AKTUBHBIX BE-
LIECTB MIMPOKOro cuektpa ackicTaus [10-12]. B nactosineii padote Hamu B 000OIICHHOM BH/EC OITHUCAHBI
Pe3VAbTaTHl CBOMX HCCICAOBAHHH MO pa3pabOTKH HpeHapaTuBHO YIOOOHBIX METOJOB CHHTE3a Kapbo-
pannncoaepkamux 4H-mapaHoB U NHPUIHEBBIX CONCH - PEAKLIUH TUTHH-0-KapOOPaHOB ¢ MEPXI0opaTaMu
2,6-mupenwnnupunust, 2-metun-4,6-mudeHuwnmupunns u  2-metun(ghenmn)- 1,3-0eH30kcasnHOHOB-4, a
Takke cynbdarom 2,6-qudenuwimmpuans u uoaunom 2.4,.6-rpudenwimupuius [13]. Kak mokazanu Haimu
W3BICKAaHUs, B OONBLIMHCTBE CBOCM PEAKLUM JTUTHH-0-KapOopaHos (1) ¢ mepxioparom 2,6-nudeHnnnu-
punus (2) JEerko HMpPOTEKAIOT NP KOMHATHOU TEMIICPAType U JAIOT HCKOMBIC KapOOpaHHICOACPKAIINE
4H-tupansi (3,4) ¢ BBICOKUMHU BBIXOJAMH:

Ph Ph
RC—cLi + { (P oo, — RC\—/C 0+ LiClO,
BioHg BioHyo Ph
Ph
(1) (2) (3.4

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

BaanmopeiictBue muTHI-0-KapOOpaHOB ¢ cyabdaroM 2,6-an(eHUWIMUPWINS NPOTCKACT JHIIb MPH
HATrPEBAaHUH U IPHUBOAMT K OONCe HU3KUM BBIXOJAM LICTCBBIX MPOAYKTOB:

Ph Ph
RC—CLi + { () OHSO, ——> RC\—/C 0 + LiHSO,
BioHyo Ph ByoHyo Ph
R=Ph (3), i-Pr (4) (3,4)

[TonyueHHBIE HaMU Pe3ybTaThl KOPPEIUPYIOT ¢ AaHHBIMH padotel [7-12, 14] w mokasbiBaroT, 4TO
HauOoJee MpenapaTuBHO VAOOHEIM METOAOM CHHTE3a KapOopannizamemeHHbX 4H-mupaHoB saBiseTcs
METOJ, OCHOBAHHBIM HA B3AUMOJCHCTBHH JTHUTHI-0-KapOOPAHOB C mepxJoparamu 2,6-audeHUI(amKm)-
mupwind. Mnentnanocte cuHTe3npoBanHbiX 4H-mupaHOB MOATBEP)KACHA AAHHBIMH 3JICMCHTHOTO aHa-
auza, UK-, [IMP-cniektpos u TCX [13,15-17].

B HMK-cnexrpax xapbopanunsameniennsix 4H-nupanos (3, 4) MMEIOTCS MHTCHCHUBHBIC HOJOCHI TMO-
riomenus B o61acta 2600, 1690-1700 u 1585-1610 cM™', XapaKkTepHbie COOTBETCTBEHHO ISl BATCHTHBIX
kosieOanuii B-H-cBs3eit kapOopaHOBOTO siApa, ABOWHBIX CBS3CH MUPAHOBOTO ()parMeHTA M apoOMaTHYCC-
kux kojen [15-17]. B crextpe TIMP (3) HaGmrogaroTcs TPUILIET Y- U AYOIET P-MPOTOHOB MHPAHOBOTO
¢parmeHTa B 061acty 3.92 u 4.52 m.a1. OeHUNBHBIC TPYIIITE MHPAHOBOTO U KapOoOpaHOBOro (hparMeHTOB
JAIOT CIOXKHBIH MydbTHIUIET B oOmactu 7.49-7.97 m.a. [13] BzaumoneiicTBue wuzompomui-o-kap6o-
PAHUTUTHSA C HOTUAOM 2.4, 6-TpUESHUTTUPUITNS TPOTEKACT HECKOIBKO TPYIHEE H MPUBOAMT K IPOIYKTY
y-nipucoeuHeHUs — 4-(u3onponui-o-kapoopanun)-2.4,6-rpudeHunmupany (5) ¢ Berxogom 44%:
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o Ph ,—
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DeHu-0-KapOOpPaHUIIUTHE pearupyet ¢ noauaoM 2.4.6-rpudenunmupunus B 607ee JKECTKUX YCI0-
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