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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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