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I'NAPA3UABI KUCJIOT B IPEBPAINEHUAX HEPOKCUJHBIX TIPOAYKTOB
0O30HOJIN3A MOHOTEPIIEHOB

© 10.B. Msicoenosa, JI.P. I'apu¢ynnuna, J.P. Hypuena, I'.}O. Mimyparton

Co3aHre HOBBIX JOCTYITHBIX METOAOB moiydcHus] N-(yHKIIMOHAIN3UPOBAHHBIX OPTaHUYECKUX COCTUHECHUN
00YCJIOBJIEHO BBICOKOH OMOJIOTMYECKOW aKTMBHOCTBIO TaKHUX BEIIECTB M BO3MOXKHOCTBIO MX HCIIOJIB30BAaHHS B Me-
JUIIAHE, OPTAaHUYCCKOW M aHATUTHYECKONH XUMUH. TpaIuinoOHHBIM criocoboM monrydenust coequaennii ¢ C=N cBs-
3b10 (HampuMep, TUAPA30HOB) SABJISAETCS KOHACHCALUS KapOOHWIBHBIX COSAMHEHHUHN (ajIbJIerHA0B MO0 KETOHOB) C
COOTBETCTBYIOLIUM THIpa3uHOM. [1Jis moryyeHns: KapOOHWIBHBIX COEIMHEHUH, B CBOIO OYepeb, MPUMEHSIOT pa3-
JIYHBIE OKUCIUTENBHBIE METOABI, 9aCTO C HCIIOIB30BAHUEM JIOPOTOCTOSIINX M TOKCHYHBIX peareHToB. OIHUM W3
3 PEKTHBHBIX OKUCIHUTEIHHBIX METOIOB, IHPOKO MPUMEHSIEMBIX KaK B MIPOMBIIUICHHOCTH, TaK U B OPraHAIECKOM
CHHTE3€e, SBJISICTCS] O30HOJHUTUYECKOE paciueruieHne. Panee B abopatopun OHOpETyIsITOpoB HacekoMbix YGX
YOUILL PAH B pe3ynbraTe cHCTEMaTHYECKOTO U3yUSHHS POM3BOIHBIX THIPAa3UHA W THAPOKCHIAMUHA KaK BOCCTA-
HOBUTENEH MEPOKCHIHBIX MPOIYKTOB 030HOIN3a AIKEHOB OBLIO YCTAHOBIEHO, uTo oOpa3zoBanne C=N cBs3u ¢ 10-
Jy4eHUEM THPa30HOB MPOUCXOIUT MPH MCIOJIb30BAHIH CAMUX THIPA3WHOB, a HE UX COJITHOKUCIIBIX MPOU3BOTHBIX,
TOTZIa KaK TP UCIIOIB30BAHUH STHX PEareHTOB B BHZE THAPOXJIOPHUIOB M3 IPOMEKYTOTHO 00pa3yIOMMXCsl IEPOK-
CHITHBIX TIPOJYKTOB MPEUMYIIECTBEHHO (POPMUPYIOTCS KapOOKCHIIbHBIC (KACIIOTHAS MU CIIOKHOA(HUPHAS) TPYITIIHI
B 3aBUCHMOCTH OT HCIIOJIB3yeMOro pacTBopuTeis. B naHHO# paboTe Ha mpuMepe MPUPOJHBIX MOHOTEPIICHOB
(-)-o-nmHEHA U (+)-3-KapeHa MOKa3aHbl Pe3yJIbTAThl UCCAECIOBAHUIN [0 U3YUCHUIO ACHCTBUS THIPA3UIOB KaIPUHO-
BO#, OCH30MHOM, n-THAPOKCUOCH30MHOM, H30HUKOTHHOBOH KHCJIOT M 1-TONYOJICYJIb(OKHCIOTH Ha MEPOKCHIHBIC
MIPOIYKTHI 030HOJIN3a 3TUX CcyOcTpaToB B MetaHose nipu 0°C. [Ipu 3TOM yCTaHOBJICHO, YTO MPH JCHCTBUH THIPA3H-
JIOB KaIpUHOBOM, OEH30MHOM U n-THAPOKCHMOSH30MHOMN KHUCIOT Ha MEPOKCHIHBIC TPOLYKTHI 030HOIN3A (-)-0-THHEHA
u (+)-3-KapeHa B METaHOJIe ¢ BRICOKUMH BBIXOJaMH 00pa3yrOTCs COOTBETCTBYIOIIHE KETO3(PHPHI, TOT/Ia KaK Mpu 00-
paboTke TUApasuIaMu W30HUKOTUHOBOW M 71-TOIYOJICYIb(OKHUCIOTH MOMYYEeHBl AUAIMITHAPA30HBL. OTMEUEHBI
TaKXKe TOHW)KEHHBIE BBIXOBI MTPOIYKTOB peakiuid uis (+)-3-KapeHa 1Mo CPaBHEHHUIO C O-THHEHOM.

KiroueBbie crioBa: 030HOIH3, THAPA3U/IBI KHUCIIOT, allUITHAPA30HbI, (-)-0-HHEH, (+)-3-KapeH.

BBenenue. AKTyaabHOCTh pa3pabOTKH J0OC-
TYIMHBIX MeToAoB TonmydeHus: N-(yHKImoHaIM3M-
POBAaHHBIX COEIMHEHHUH OOYCIOBJIEHAa BBICOKOI
OHMOJIOTMYECKON aKTUBHOCTBIO TaKWX BEIIECTB U
BO3MOKHOCTBIO WX HCIIOJIb30BaHUS B MEIHULIMHE,
OpraHMYeCcKOM M aHanuTU4ecKoW xumuu. Tpanu-
[UOHHBIM  CIIOCOOOM  TIONIyYeHHS COEJAMHEHHN
¢ C=N cBs3p10 (B 4aCTHOCTH, THIPA3OHOB) SBISET-
Cs KOHIEHCAalWsl KapOOHWIBHBIX COEIUHEHUN
(ampmernzioB MO0 KETOHOB) C COOTBETCTBYIOIIUM
ruapasuHoM. s monydeHuss  KapOOHHIIBHBIX
COEIMHEHMH, B CBOIO O4Yepenb, MPUMEHSIOT
pa3IMYHBIE METOABI, YacTO C HCIIOJIb30BaHUEM

JIOPOTOCTOSIIIUX M TOKCHYHBIX peareHToB. OaHUM
u3 3(pHEKTUBHBIX OKHCIUTENBHBIX METOJIOB, IIH-
POKO MPUMEHSEMBIX KaK B IPOMBIIIJICHHOCTH, TaK
U B OPraHUYECKOM CUHTE3E, SIBJIACTCS O30HOJUTH-
4ecKoe paciienjieHue.

Panee [1] B naGopaTopuu OHOPETYNIATOPOB
HacekoMblx YOUX VYOULl PAH B pesynbrare
CUCTEMATHYECKOTO M3Y4YCHUS MPOU3BOIHBIX THAPA-
3MHAa W THIPOKCHIAMHHA KaK BOCCTAHOBHUTEJCH
MNEPOKCUIHBIX TPOJYKTOB O30HOJHM3a AaJIKCHOB
Pa3IUYHON TPUPOABI W CTENEHH 3aMEIEHHOCTH
OBLIO YCTAQHOBJICHO, YTO TPH HCIOJIb30BAHUH
ITUX COCJMHEHUH B BHJC THAPOXJIOPUIOB W3
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XUMUA

MIPOMEXYTOYHO 00Pa3yIONINXCs MEPOKCUIHBIX TIPO-
IYKTOB TIPEUMYIIECTBEHHO (POPMHPYIOTCS KapOOK-
CHJIbHBIC (KHCIIOTHAS WX CIIOKHOI(HUPHAS) TPYIIIBI
B 3aBHCHMOCTH OT HCIOJB3YEMOTO PacTBOPHUTEIIS.
B T0 xe Bpemst ObUTO yCTaHOBJIEHO, 4TO 00pa3oBa-
Hue C=N cBs3u ¢ moyyueHUeM THIPA30HOB MPOUC-
XOJIUT TIPY UCTIOJIb30BAHUN CAMUX THIPA3MHOB, a HE
MX COJITHOKHCIIBIX TIPOM3BOAHBIX [2, 3].

Lenpto HamMX AAIBHEHIIMX HCCIEIOBaHUM,
MPOBOJIMMBIX B 3TOM HAIIPABIICHUH, CTAJIO H3y4Ye-
HUE TUAPA3UAOB KHUCIOT B MPEBPAIICHUAX TEPOK-
CHUIHBIX TPOIYKTOB O30HONH3a OJEPUHOBBIX CO-
CJMHCHUHN, TaK KaK TUIPa3u]bl KapOOHOBBIX KH-
CJIOT ¥ HMX TPOU3BOJHBIC HAXOIAT IIUPOKOE IMPH-
MEHEHHE B PA3NWYHBIX OTPACIAX TEXHHUKH, MEIH-
IIUHBI M CEJILCKOTO XO3siicTBa [4], 00mamaT pas-
JTUYHBIMUA BHIaMH OHOJIOTMYECKON aKTHBHOCTH [5],
KOMIUTIEKCOOOpa3yomuMHl cBoiicTBamu [4, 6], a
TaK)Ke HWCIONB3YIOTCS B CHHTE3€ OHMOIIOTHYECKH
aKTUBHBIX coeanHeHuii [7, 8].

Pe3yabTaTrhl M ux o0cy:xkaenme. B nanHOU
pabore Ha mpuMepe NPHUPOIAHBIX MOHOTEPIIEHOB
(-)-o-muaeHa 1 u (+)-3-kapeHa 2 mokaszaHbl pe3ylib-
TaThl UCCIEIOBAHUM 0 U3YYCHUIO ACUCTBUS TUIpa-
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Puc. 1. O3oH0MHMTHYECKUE TpaHCOpMaIy ankeHa 1
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3MI0B KampuHOBOM 3, OecH30iHON 4, n-rumpo-
KCHOCH30MHO# 5, H30HUKOTHHOBOM 6 [9] KHCIIOT |
n-tonyoncynbdokuciorel 7 [10] Ha TepOKCHIHBIC
MIPOAYKTHI O30HOJIH3a 3TUX CyOCTPaTOB B METAHOIIE.
OKCIIepUMEHT BBITIONHAIN M0 CIIEAYIOMmEeH oOmei
metoauke. Yepes pactBop 10 Mmmots ankena 1 wiu 2
B 20 mi a6¢c. MeOH npu 0°C GapOotupoBaiu 030-
HO-KHCIJIOPOJHYIO cMech A0 moriomienns 10 MMorb
Os. Peaknmonnyio cMmech MpoayBainyd apronom. Jlo-
6asszm (0°C) 35 mmonb ruapasuga 3-7, mepeme-
[IVBAJIM TIPYU KOMHATHOM TeMIieparype J0 FCUYEe3HO-
BEHUSI TEPOKCHAOB (KOHTPONb HOJ-KpaxMasibHast
npo0a), pacTBOPHUTENb OTTOHSUIN, OCTATOK PAcTBO-
psimn B CHCl3, mpoMBIBaJIM HACBHIILIEHHBIM PACTBO-
pom NaCl, cymmnu Na,SO,4 u ynapusaiiy.

IIpu 3TOM yCTaHOBIIEHO, YTO IPHU ACHCTBUU
TUIPa3uIoB 3-5 Ha MEPOKCHIHBIE MPOAYKTHI 030-
HoJM3a cyocTpaToB 1 niw 2 B BUZE €IUHCTBEHHBIX
MPOAYKTOB 00pasytoTcst keroaduper 8 u 11. Jlna-
mwiruapa3onsl 9, 10 u 12, 13 Obutn mostydeHs! pu
00paboTKe TEPOKCHUAOB THUApPAZHIAMH H3HUKOTH-
HOBOU 6 m n-tomyoncynbsdo- 7 kucnor (puc. 1 u
2). OTMeueHBI TaKKe MOHMKCHHBIE BBIXOIBI MPO-
IYKTOB peakuui s (+)-3-kapeHa 2 1o cpaBHe-
HUIO ¢ a-tuHeHoM 1 (puc. 2).
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Puc. 3. BeposrHsle myTH (popMUpPOBaHUS IPOLYKTOB PEAKLIUIt

Bepositapie myTH (popMHpPOBaHUS TPOAYKTOB
peakiuil npeacraBiaeHsl Ha puc. 3. M3BecTHO, 4TO
MEPOKCHUIHBIMHU MTPOYKTaMU 030HOJIM3a B METAHO-
Jie SBJISIOTCS TPEUMYIIECTBEHHO COOTBETCTBYIO-
mue o-MeTokcuruaponepokCuasl [11], anga koto-
PBIX BO3MOXKHBI KaK BOCCTAHOBJICHHE JI0 IOJTyalle-
Tans 15 nmubo anpaeruaa 16, Tak W merwaparaiius,
npuBojsmre K kerodpupam 8, 11. Konpencarus
KapOOHWIBHBIX coenuHeHuit 15 u 16 ¢ ruppasuna-
MU COOTBETCTBYIOIIHMX KHCJOT, B CBOI OYepe/b,
BeJeT K anmruapazonam 9, 10, 12, 13.

3aknouenue. Takum oOpazom, HamMu ycTa-
HOBJICHO, YTO MPH JACUCTBUHU THAPA3UIOB KallPHHO-
BOM, OCH30MHON M N-THAPOKCHOCH30MHON KHUCIOT
Ha TEPOKCHJHBIC TIPOAYKTHI O30HOJIM3a (-)-O-
nuHeHa U (+)-3-KapeHa B MeTaHoJie ¢ BHICOKHMMHU
BBIXOJIaMH 00pa3yloTcst KeT03(UPBI, TOr/Aa KaK Mpu
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00paboTKe THIpa3uIaMi H3HUKOTHHOBON KHUCIIOTHI
U 7-TONYOJCYIb(OKHUCIOTHI MOIYyYeHBl COOTBETCT-
BYIOIIWE AUALUITUAPAZOHBI.

Paboma evinoanena npu ¢unancosoii noo-
Oepoicke npoepammovl PAH « @ynoamenmanvhvle
ocHo8bl xumuuy, mema Ne8 «Xemo-, pecuo- u
cmepeoceneKmusHvle NpespaujeHuss mepneHou-
008, cMepoudos U IUNUO08 68 HANPABGIEHHOM CUH-
me3ze  HUBKOMOJEKVIAPHLIX — OUOPeSYNaAmOpO8»
(MNe eocpecucmpayuu  AAAA-A17-117011910023-
2, 2017 2.).
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HYDRAZIDES OF ACIDS IN TRANSFORMATIONS OF PEROXIDE PRODUCTS
OF MONOTERPENES OZONOLYSIS

© Yu.V. Myasoedova, L.R. Garifullina, E.R. Nurieva, G.Yu. Ishmuratov

Ufa Institute of Chemistry — Subdivision of the Ufa Federal Research Centre
of the Russian Academy of Sciences,
69, prospect Oktyabrya, 450054, Ufa, Russian Federation

The development of new available methods for obtaining N-functionalized compounds is due to the high bi-
ological activity of such substances and the possibility of their use in medicine, organic and analytical chemistry.
The traditional way of obtaining compounds with C=N bond (for example, hydrazones) is the condensation of
carbonyl compounds (aldehydes or ketones) with the corresponding hydrazine. In turn, various oxidative methods
are used to produce carbonyl compounds, often using expensive and toxic reagents. One of the effective oxidative
methods, widely used both in industry and in organic synthesis, is ozonolytic cleavage. Earlier, in the laboratory
of bioregulators of insects of the Ufa Institute of chemistry of the Russian Academy of Sciences, derivatives of
hydrazine and hydroxylamine were studied as reducing agents for the peroxide products of alkene ozonolysis.
It was found that hydrazones are formed using the hydrazines themselves, and not their hydrochloric acid deriva-
tives, while using these compounds in the form of hydrochlorides, carboxyl (acid or ester) groups are predomi-
nantly formed from the intermediate peroxide products, depending on the solvent used. In this paper, using
(-)-a-pinene and (+)-3-caren as an example, we show the results of studies on the effect of capric, benzoic,
p-hydroxybenzoic, isonicotinic and p-toluenesulfonic acid hydrazides on the peroxide products of ozonolysis of
these substrates in methanol at 0°C. It was found that under the action of capric, benzoic and p-hydroxybenzoic
acid hydrazides on the peroxide products of ozonolysis of (-)-a-pinene and (+)-3-carene in methanol, the corre-
sponding ketoesters are formed with high yields, whereas when processing with hydrazides of isonicotinic and
p-toluenesulfonic acids diacylhydrazones obtained. Lower yields of the reaction products were found for
(+)-3-carene as compared to a-pinene.

Key words: ozonolysis, acid hydrazides, acyl hydrazones, (-)-a-pinene, (+)-3-carene.
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