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KBAHTOBO-XMMUYECKOE U3YYEHUE MEXAHU3MA PEAKLIUA

1,2-3TAHOUTUONA C 1,3-ANXNTOPMNPONEHOM
Chirkina E.A., Krivdin L.B., Korchevin N.A.
QUANTUM-CHEMICAL STUDY OF THE REACTION MECHANISM

1,2-ETHANEDIIOL WITH 1,3-DICHLOROPROPENE

AHHOTaumA. [lo pesynbTaTaMm KBaHTOBO-XMMWYECKOrO W3Yy4YeHUs1 B paMkax Teopuu
PYHKLMOHaNa 3MnekTpOHHOW NnoTHOCTM MeTogom B3LYP/6-311++G(d,p) npeanoxeH TeopeTnyeckumn
MexaHn3Mm B3aumopgencteus 1,3-guxnopnponena ¢ 1,2-aTaHAMTUONOM B cucteme "rvapasvHrugpar-
KOH", cornacHo KOTOpOMy peakuusi NpoTEKaeT NocrneaoBaTeNbHO B HECKONBbKO CTaAWM, BKNIOYAOLWNX
HyKNeoUrbHOE 3aMelleHre aToMma Xnopa, Haxofslerocsi y Sp -rmbpuaM3oBaHHOTO aTtoma
yrnepoga, Ha aTtom cepbl C 0b6pasoBaHMeM NpPoAyKTa MOHO3aMeLleHUs, KOTOpbI npeTeprneBaeT
NPOTOTPOMHYIO annuUibHYO NeperpynnMpoBKy, obecrneynBatoLLyo MUrpaLuio ABOVHON CBSI3W K aTOMy
cepbl C NOCNeayLNM 3aMblKaHUEM B AWTUOMNAHOBBIN LMK 3a CHET HYKNeogubHOM aTaku cynbdua-
aHMOHa BTOPOW TMONBHOW TPYMMbl peareHTa Ha aToM yrrepoda HaxoOSLMACS B Y-MOMOXEHUN MO
OTHOLLEHMIO KO BTOPOMY atoMy xJsiopa.

KnioyeBble  cnosa: 1,2-aTaHanTron, 1,3-guxnopnponeH, MexaHu3sM  peakuuu
HyKneournbHOE 3amelleHne, NPOTOTPOMNHaa annuibHas neperpynnupoBka, Teopus dyHKLMOHana
3NEKTPOHHOM NNoTHOCTU, B3LYP, NoBEpXHOCTb NOTEHUMANBHOWN 3HEPTUN.

Abstract. The theoretical mechanism of the interaction of 1,3-dichloropropene with 1,2-
ethanedithiol in the system "hydrazine hydrate-KOH" has been proposed by the method of B3LYP / 6-
311 ++ G (d, p) in the framework of the theory of the electron-density functional according to which the
reaction proceeds successively in several stages, including the nucleophilic substitution of the chlorine
atom present in the sp3-hybridized carbon atom with a sulfur atom to form a mono-substitution product
that undergoes a prototropic allylic rearrangement that migrates the double bond to the sulfur atom,
followed by closure in the dithiolane cycle due to the nucleophilic attack of the sulfide anion of the
second thiol group of the reagent per carbon atom located in the y-position with respect to the second
chlorine atom.

Keywords: 1,2-ethanedithiol, 1,3-dichloropropene, reaction mechanism, nucleophilic
substitution, prototropic allyl rearrangement, theory of the electron density functional, B3LYP, potential
energy surface.

Llenbto HacTodwen paboTbl SABAAMOCbL KBAaHTOBO-XMMUYECKOE U3yYeHue
B3aumogenctema 1,3-guxnopnponerHa 1 ¢ 1,2-aTaHANTUOMNOM 2 B CUCTEME TMapPa3nH-
rmapat-KOH, npuBogswee kK obpasoBaHuio 2-atunuaen-1,3-autnonaxa 3 [1]:
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OnTumMmsaumio reomMeTpum BCEX JOKaNM30BaHHbLIX CTaUWMOHAPHbIX TOYEK U
rapMoOHUYecKknn KonebaTenbHbIM aHanua3 npoBoAMNM B MNPOrpaMMHOM MakeTe
GAUSSIAN 09 B pamkax Teopuu QyHKLMOHaNa 3MneKTPOHHOW MNSIOTHOCTU MEeTOA0M
B3LYP/6-311++G (d, p).

AHann3 noBepXHOCTM MOTEHUManbHON 3HEepPrnn nyTeM penakcMpoBaHHOIO
CKaHMPOBaHUS MO KoopAuHaTe peakunn NOo3BONUMA  MNPEeanoXuTb  CrieaytoLwmi
TEOpPeTUYECKUM MexaHu3M B3aumopgenctema 1,3-guxnopriponeHa 1 c¢  1,2-
ANTUONATOM Kanus 2a, KOTopbln reHepupyeTcs na 1,2-ataHamtnona 2 B LLENOYHOMU
cpege:
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Peakuua 1,3-guxnopnponeHa 1 ¢ 1,2-3TaHOUTMONATOM 2a NpoOTeKaeT B
HECKOMbKO CTaguun, BKIIOYAKOLWMX HYKNeogunbHoe 3aMelleHne aTtoma Xropa,
Haxodsillerocs y sp -rmbpuaM3oBaHHOrO aToMa yrnepoga, Ha aToM cepbl G
obpasoBaHnem npogykta MoHo3amelweHna [1C-1, koTopbli npeTepnesaeT
NPOTOTPONHYK  anfufbHYD  NeperpynnupoBky, obecneyMBalollylo  MUrpaLmio
ABOWHOW CBSI3M K aTOMy cepbl C 0bpasoBaHMEM NPOMEXYTOYHoro coegmHeHna MNMeC-2,
C nocreayrwmm 3aMmblkaHmem B autmnonaHosbin Lmkn MC-3 3a cyeT HykneounsHoOm
aTakuM cynbua-aHnoHa BTOPOW TUOSMBHOW rPYMMbl peareHTa Ha aTtoMm yrrnepoja
HaxoOsaWMNCs B Y-MOSMIOXKEHMN MO OTHOLWIEHWMIO K 3amecTtuTento. B aganbHenwem
npomexyToyHoe coeguHeHune MC-3 Takke npeTepneBaeT NPOTOTPOMHYIO anfnUbHYO
neperpynnupoBky ¢ obpasoBaHMEM KOHEYHOro NpoaykTa 2-aTunnaeH-1,3-gutmonanHa
3.
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