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HccmenoBaHusa TOCBAMICHBI Pa3pab0TKE 3HCPTOCOCPCTAOMICTO CIOCo0a MOTYUCHHUS
[AKTHYCCKUX THOMIOB HA OCHOBS IIMKIIOATIKCHOB H CEPOBOIOPOIA B MPUCYTCTBHHA ICKTPOMEIHATOPOB.
H,S BXOAMT B COCTaB MPUPOIHOTrO M MOMYTHOTO HE(TSAHOTO ras3a, ra3oBOr0 KOHACHCATA,
SIBIIIETCS IIOOOYHBIM MPOIYKTOM HEKOTOPBIX TEXHOJIOTHUYECCKUX mpoueccos. [Ipom3soacTeo
3JICMEHTHOM cepbl mo Meroay Kmayca, meodxoammoe qma yruwmmsauund HoS, odmamaer ps-
JOM CYHICCTBCHHBIX HEJOCTATKOB H ABJICTCA MAJOPSHTAOCTBbHBIM. TEXHONOTHA mpouecca
MOCTOSIHHO COBEPIICHCTBYETCS, HO €0 dKOHOMHUUCCKAs d(P(DCKTHBHOCTh HU3KA BBUAY HE-
3HAYMTENIBHOM CTOMMOCTH CEPbI HA MHAPOBOM PhIHKS. B CBSI3H C BBIICCKA3AHHBIM TICPCIICKTHBHO BO-
BJICKATh cepoBoaopod HoS B PO THOMHPYIOMIETO arcHTa B CHHTE3 MPAKTHYCCKH TIOJIC3HBIX Ce-
PAOPraHHYCCKHX BEIecTB. MeHaTOphl PA3THYHON MPUPOIBI MPSATIOKESHO HCIIOIB30BaTh AT
akruBanun H,S 10 HECTAOMIBHOTO KATHOH-PAIUKANA, CIIOCOOHOTO K (PPArMEHTALMH C OT-
pBIBOM TPOTOHA. 10 CPAaBHEHHIO C MPSMBIM CIMOCOOOM 3JICKTPOXUMHUYCCKOM AKTHBAIHH
H,S AOCTHIHYTO 3HAYHTEIBHOES CHIDKCHHC YHEPTo3aTpar Ha MPOBSACHHUC HICKTPOCHHTE3A
[AKJIOATKAHTHOJIOB, ITUPOKO MPHMCHACMBIX B POMBIIIICHHOCTH, CEJTBCKOM XO3HCTBE W METHLIHHC.

KaroueBnie ciaoBa: cepoBOAOPOA, LHKIOAIKCHBL, OPTAHHYCCKAS 3JICKTPOXHMUS,
JNMCKTPOMEIHATOPBL, CHHTE3, UKIOATKAHTHONBL, AKTHBALIS, PETCHEPALIUS, MEXAHH3M PEAKIHH
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This research is devoted to the development of energy-saving method of cyclic thiols
synthesis using cycloalkenes and hydrogen sulfide in the presence of electromediators. H,S
is a component of natural and associated gas, gas condensate and also it is a by-product of
different technological processes. Production of elemental sulfur by the Claus-process which is
required for utilization of H,S has a number of drawbacks, and by the way, it is extremely
marginal. The technology of this process is constantly improving, but its economic efficiency is
low due to low cost of sulfur. The mediators of variable nature were offered to use for
activation of the H,S. So, it is really promising to involve H,S as a thiolating agent in the
synthesis of useful sulfur compounds. It is important to note, that energy consumption
decrease on cycloalkanethiols (which are widely used in different branches of technology
and agriculture) electrosynthesis was attained as compared to the direct method of
electrochemical activation of the H,S.

Keywords: hydrogen sulfide, cycloalkenes, organic electrochemistry, electromediators,
synthesis, cycloalkanethiols, activation, regeneration, mechanism of reaction

Ha wacrostimuii MOMEHT HEPAIMOHAIBHOS HCIIOIB30BAHUE YIJCBOJOPOIHOTO
CHIPbS SIBJISICTCS OXHOU M3 OCHOBHBIX IpobGieM HedrenepepaboTku v HePTEXUMHH
B P®, 4To NpuBOAUT K CHUIKEHUIO SKOHOMUYCCKOH 3(h(DEKTUBHOCTU MPEATPUSTHI
U YXYOUICHUK) 3KONOTHYCCKONW cuTyanmu. B mociaeaHue rombl HAMETHIACh TCH-
JCHIUS K LCICHANMPABICHHOMY HCIOIb30BAHUIO BBICOKOCEPHHUCTOrO Chipbs. Kax
mpasuno, H,S, comepskamuiics B HE(hTH U ra30BOM KOHICHCATE MECTOPOKICHHIMA
P®, oxucastor 10 3neMeHTHOM cepol o merony Knayca [2]. Lensro nccnenosanus
SIBUJIOCh CO3JAHHE HOBOTO CIOCO0A MOIYYCHHS LHUKIOATKAHTUOIOB C yYaCTUEM
H,S. B xadecTBe cyOCTpaTOB HCIIOIB30BAHBI IUKJIOMCHTCH U IIUKIOICKCCH, KOTO-
PHIC OKHCITIOTCA MPH MOTCHOHATC >2,3 B, 4TO MO3BONACT MPOBOIUTE PCAKIIHIO
H,S (1,6 B) ¢ ux monekynspHoi HopMoii.

Panue uccneqoBaHus MOKAZAMN 1IENIECOOOPA3HOCTh MPUMCHSHUS OKUCITHTCTBHON
axkruBanmu H,S Ha Pt-anoae ams tnomuposanus onedunos [1]. B peakuumsax H,S ¢
LUKIOATKCHAMH IS AKTHBALMA PEArcHTA PACCMOTPCHBI BJICKTPOMEAHATOPHI:
(#-CsHo)N'Br-Med,; (C¢Hs);N'Cl-Med,; (CsHs);N-Meds; (n-CHs-CoH,)sN — Med.,

TIO3BOJIMBIINC CHU3WUTH 3HAYUCHUC MOTCHIMAMA dnckTpommsa Ha 0,5-0,8B. Karamarie-
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CKHE TOKH MOATBEP:kAAIN MeTooM LIBA mo CHIKEHHIO 00paTHMOCTH MPOLISCCa OKUC-
acaus Med,—Med, B mpucytctBun H,S. B peakumsx H,S ¢ umkmoankeHamu mo
mMexannamy Adg B mpucytcteun Med;—Med, mony4eHsl HUKI0aTKAHTHOIBI (CXeMa).

Cxema
Med -¢ —» Med™

H, + Med" — H, ™ + Med

T~

H.

-H - +H2 -H - +H2

IMpupona meauaropos Med,—Med, 3HAYUTEIBHO BIUSCT HA BRIXOJ HPOIYKTOB
THOJMPOBAHUS LIUKIMYCCKUX CYOCTPaTOB (PHC. ).
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Puc. Brrxox mpoxykToB peakumd H,S ¢ mHKIOATKCHAMEA
B MPUCYTCTBUH 3JICKTPOMEIUATOPOB

HawuGonee s(pdextuBapiM okazancs Med;. TpudeHmiaMue 1 COOTBETCTBYHOLIAS
comb pearupyror ¢ H,S mo Mexanmamy Sy ¢ 00pa3oBaHUeM MPOAYKTOB THOAMEIICHUS B
APOMATHUCCKOM KOJIBLIC MEAHATOPA, UTO CIIOCOOCTBYET CHIDKCHHIO BBIXO/A LIMK/IOATKAH-
THOJIOB U CTericHH pereHepariiu Meds, Med,. B ciyuae npuvenenus Med, B anekrpocuH-
TE3¢ MUKIIOATKAHTHONOB CTETICHD PETCHEPaIMK MeMaTopa Oblia MAKCUMATHHOM.

Takum oOpazom, B pabOTe MPOICMOHCTPUPOBAHA IICTICCOO0PA3HOCTh UCTIOTb30BAHHS
meauatopos B peakiusx HpS ¢ muknoankenamu. PaspaGotaHHbill METOJ CHHTE3A
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LIUKJIOAIKAHTHOJIOB PEATU3yeTCsl MPU KOMHATHOM TeMIlepaType, OTIMYACTCS BbI-
COKOH 3KOJIOTHYHOCTBIO M MOXKET OBITh MPUMEHCH HA MPSINPHUITHIX, nepepada-
TBIBAIOLIUX BBICOKOCEPHUCTOE CHIPHE.

Paboma swvmonnena npu noooepoicke PH® (epanm Ne 14-03-00967).
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B pabore H3y4eH HpOLECC KUAKOCTHOH SKCTpaKUMU CEPOCOACPIKALIMX COCTHHCHUMH
Pa3sAMYHOrO CTPOCHHA N-MCTHANMHPPOIHIOHOM C HCIOJB30BAHHCM MOJACIBHOH CMECH
rentad — H300KTaH. OOHAPYIKEHO, YTO MAaKCHMA/IbHASA CTEIICHb U3BIICUCHHA HAOIIOIAeTCs
A4 apOMAaTHICCKUX CCPHUCTBIX COCOUHCHH. Hammane BOABI B CCIICKTHUBHOM PACTBOPHUTC]IIC
TO3BOJLICT YBCIUYHUTDH BBIXOJ pa(I)I/IHaTa npu goCTaTOvIHO BBICOKOH CTCIICHH HM3BJICUCHUS
COCIMHCHUN CEPBIL.
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