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AHHOTaNUA

B pabote ob6cysknatoTcsi IKCTIEpUMEHTAJIBHBIEC TAHHBIE O PEAKIUAX TETEPOLUKINICSCKAX TPOU3BOIHBIX MOHO-
TepreHon10B — R-mmynerona u B-nonona, ¢ O-, N- u C-HykneoduinbHbIME pearenTamu. [lokazaHo, 9To B 3aBU-
CHUMOCTH OT YCJIOBUH MpoBeleHHs peakuuii 1,2-okcadochosieHoB, colepKallux TepHeHUIbHBIA (parMeHt,
BO3MOXXHO IOJIy4€HHE MPOU3BOIHBIX C COXpaHEHHEM OKca(ocdoneHoBOro MyKiIa UiId ero packpeitueM. Tak,
peakiiu 3,3,6-TpuMeTruT-2-xsopiikiiorekceHo| 1,2-d]-1,2-oxcadocdoin-4-eH-2-0kcraa ¢ TaKUMU HyKIeODHIbHBIMA
peareHTaMH Kak COUPTHl U BTOPUYHBIC AMUHBI B IPUCYTCTBUU TPUITUIAMUHA C BBICOKOH XEMOCEIEKTHBHOCTHIO
NPHUBOJIAT K 00pazoBaHuio P-3¢upoB u P-amunoB muximueckoro ctpoeHus. Peakiuu 3aMenieHus TajioreHa npu
arome (ocdopa, XapaKTepHu3yIOLIHecs COXpaHeHneM OKcadoc(oICHOBOrO LIUKIIA, HE SBISETCS] CTEPEOCEIEKTHB-
HBIMU M TIPUBOJAT K 00pPa30BaHUIO SMMMEPOB B PABHOM COOTHOIICHHWH, B TO BPEMsI KaK PEaKIMK C PACKPBITUEM
okcadochoeHOBOro MK O/ IEHCTBUEM HYKIICO(UIIOB IEMOHCTPUPYIOT MPEANIOYTUTENIBHOCTD B 00pa30BaHUH
ofHOTO U3 nuactepeoMmepoB. [pemioxkeHa cxema mpoliecca, OOBICHSIIONIAsS CTEPEOCENEKTUBHOCTh PACKPBITHS
okcadochorerosoro ukia (6R)-3,3,6-rpumerwin-2-xiop-3,4,5,6,7-nenraruapodenso[d][ 1,2 ]okcadochon-4-eH-
2-0KCHJ1a, KOTOpOe OOYCIIOBJICHO KaK CTEPUUYCCKUMH (DAKTOpAaMH, TaK U OOJNBIICH SHEPreTHUSCKOM yCTOMUH-
BOCTBIO OJIHOTO U3 IMACTEPEOMEPOB, PACCUMTAHHON METOJIOM MOJICKYJIIPHON MEXaHUKH B Tiporpamme Avogadro
¢ ucronb3oBanueM cuiiooro mnonst GAFF. B pabore mpezacraBieHbl ONTUMH3HPOBAHHBIC YCIOBHS MOTYUYCHHUS
XUPATBHBIX Y-OKCOATKMI(POCHOHATOB HA OCHOBE PEAKINH TUANKHI(TpuMeTIIcHInI)pochuTtoB ¢ R-mymnero-
HoM. [TokazaHo, uro Hanbosee 3 (HEKTUBHBIM KaTaIU3aTOPOM IIPUCOSTUHEHHS CHII(HOCPUTOB 110 Muxaso
sisristercst xyopu onoBa(IV). Peakiiu 5-metui-2-xiop-3-(2,6,6-rpuMetiiimkiiorekc-1-eH-1-1)-1,2-okcadocdon-4-
eH-2-okcuna (2R/S,3S/R-muactepeomep) €O CTEXMOMETPHYSCKUMHU KOJIMYECTBAMU HYKJICODIIBHBIX PEarcHTOB
(BTOpYYHBIE aMUHBI, TPHIATUIAMUH, 0eH3011, 25 °C) IpOTeKaroT ¢ HU3KOH KOHBEPCHEH, YTO CBA3aHO CO CTEPHUYECKIMHU
TIPENSTCTBUSME CO CTOPOHBI IMKJIOTEKCEHWIBHOTO 3aMecTuTens mpu atome C° okcadocdonenosoro nukna. Bre
3aBHCHMOCTH OT COOTHOIIIGHHUS peareHToB (okcadocdoneH/BTOpUIHbI aMUH) W YCIJIOBUI MPOBEJCHUS PEaKIUH
(HarpeBaHHE/KOMHATHAs TEMIIEpaTrypa) oOpa3yloTCsS CMECH MPOAYKTOB PEaKLHMH LHUKIMYECKOH M alUKINYEeCKOH
npupojpl. [lokazaHo, 4To aMujbl Ha OCHOBE [-MOHOHA, OKA3aIUCh TOpa3ao Ooliee CKIOHHBIMH K THIPOIN3Y, B
CPaBHEHHMH C MX aHAJIOTaMH, MTOTYYEHHBIMH U3 ITyJIEroHa.
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Abstract

This paper discusses experimental data on the reactions of heterocyclic monoterpenoid derivatives — R-pulegone
and B-ionone — with O-, N-, and C-nucleophilic agents. It is shown that, depending on the reaction conditions
of 1,2-oxaphospholenes containing a terpenyl fragment, it is possible to obtain derivatives with preservation of
the oxaphospholene ring or its opening. Thus, reactions of 2-chloro-3,3,6-trimethylcyclo-hexeno[1,2-d]-1,2-
oxaphosphol-2-oxide with such nucleophilic reagents as alcohols and secondary amines in the presence of
triethylamine was shown to lead to the formation of cyclic esters and P-amides with a high chemoselectivity.
Reactions of halogen substitution at the phosphorus atom, characterized by retention of the oxaphospholene ring, are
not stereoselective and lead to the formation of epimers in equal ratio, while reactions with opening of the
oxaphospholene ring under the action of nucleophiles demonstrate a preference for the formation of one of the
diastereoisomers. A scheme of process is proposed to explain the high stereoselectivity of the opening of the (6R)-2-
chloro-3,3,6-trimethyl-3,4,5,6,7-pentahydrobenzo[d][1,2] oxaphosphole-2-oxide cycle, which is due to both steric
factors and the greater energy stability of one of the diastereomers calculated by the method of molecular mechanics
in the Avogadro program using the GAFF force field. Optimized conditions for the preparation of chiral y-oxoalkyl-
phosphonates based on the reaction of dialkyl (trimethylsilyl) phosphites with R-pulegone are presented. It has
been shown that the most effective catalyst for the Michael addition of silyl phosphites is tin(1V) chloride.
Reactions of 2-chloro-5-methyl-3-(2,6,6-trimethylcyclohex-1-en-1-yl)-1,2-oxa-phosphole-2-oxide (2R/S,3S/R
diastereoisomer) with stoichiometric amounts of nucleophilic reagents (secondary amines, triethylamine, benzene,
25 °C) proceed with a low conversion, which is caused by the steric hindrances of the cyclohexenyl substituent
at the C® atom of the oxaphospholene cycle. Regardless of the ratio of reagents (oxaphospholene/secondary
amine) and reaction conditions (heating/room temperature), mixtures of cyclic and acyclic reaction products are
formed. It has been shown that B-ionone-based amides are much more prone to the hydrolysis than their
pulegone-derived analogues.
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