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BEH3OUNAUETUNEHA C ANCENEHOMAINTIOHAMUOOM
Chirkina E.A.
QUANTUM-CHEMICAL STUDY OF THE MECHANISM OF REACTION
OF BENZOELACETHYLENE WITH DISELENOMALONAMIDE

AHHOTaumAa. [lo pesynbTaTtaM KBaHTOBO-XMMWYECKOrO W3YYEeHWs B paMKax Teopun
hYHKUMOHaNa aneKkTpoHHON nnoTHocTn metogoM B3LYP/6-311++G (d, p) NpeanoxeH TeopeTudecku
MexaHu3M peakuumn OeH3ounaueTurnieHa C AuceneHomanoHamuaom. [lokasaHo, 4TO peakuus
BKNtoYaeT B cebsi cnegywowme cTaguu:  HykneodUbHOE nNpucoeanHeHWe CeneHoamMuaHoro
dparmeHTa K anekTpoHoaeuuuTHOMY B-yrnepogHoMy atomy GeHsomnaueTuneHa ¢ obpaszoBaHvem
KeTOBMHWUINCENEHNAA U AarnbHENLLYI0 BHYTPMMOMNEKYNSIPHYHO LIMKNM3aLMI0 MOHOMNPOU3BOAHOIO 3a CYET
HYKIeoUNbHOro NpUcoeauHEHNs1 BTOPOro atoma CeneHa CeneHonbHOW rpynnbl peareHTa no Tomy xe
B-yrnepoay c obpaszoBaHWeM reTepPOLMKIIMYECKOrO NPOAYKTa.

KnioueBble cnoBa: 6eH3ounaueTuneH, AWCENeHOManoHaMua, MexXaHu3M  peakLuu,
HyKneounbHoe 3amMeLleHne, Teopus yHKLUMOHana anekTpoHHon nnoTtHocTn, B3LYP, noBepxHoCcTb
NOTEHLManbHON SHEPTUN.

Abstract. According to the results of a quantum chemical study in the framework of the elec-
tron density functional theory using the B3LYP/6-311++G (d, p) method, a theoretical mechanism of
the reaction of benzoylacetylene with dyselenomalonamide is proposed. It was shown that the reac-
tion includes the following stages: nucleophilic addition of the selenoamide fragment to the electron-
deficient B-carbon atom of benzoylacetylene with the formation of ketovinyl selenide and further intra-
molecular cyclization of the mono-derivative due to nucleophilic addition of the second selenium atom
of the selenol group of the reagent via the same B-carbon with the formation of a heterocyclic product.

Keywords: benzoyl acetylene, dyselenomalonamide, reaction mechanism, nucleophilic sub-
stitution, electron density functional theory, B3LYP, potential energy surface.

Llenbto HacTosiwen paboTbl SBWUAOCH KBAHTOBO-XMMUYECKOE W3y4YeHue
B3ammogencTeusa 6eHsounaveTuneHa 1 ¢ guceneHoManoHaMmmaom 2, npmeoasiiee K
BO3MOXXHOMY obpasoBaHuto 2-(6-aMnHO-4-UMNHO-4H-1,3-guceneHmnH-2-un)-1-
deHnnaTaH-1-oHa 3 [1]:
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OnTuMM3aumilo reoMeTpum BCEX JOKaNU30BaHHbIX CTaUUOHAPHbIX TOYEK W
rapMoOHUYeCcKU KonebaTenbHbIM  aHanu3 npoBOAMMM B MPOrpaMMHOM NakeTe
GAUSSIAN 09 B pamkax Teopun (pyHKLMOHANa 3neKTPOHHOM MIOTHOCTU MEeTOAO0M
B3LYP/6-311++G (d, p).

AHarnu3 nony4yeHHbIX pacyeTHbIX AaHHbIX MNO3BOMUN NPEaNOXUTb CrieayoLwmi
TeopeTU4eCKun MEeXaHn3m B3aUMOAENCTBUSA B6eH3ounaueTmneHa 1 ¢
auceneHomManoHamMmaom 2:
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CornacHo paccyMTaHHOMY MexaHu3Mmy, peakumsa HavmHaeTcs ¢ obpasoBaHuA
npegpeakunoHHoro komnsiekca PRC, B KOTOpoOM OOVMH W3 ceneHug-aHWOHOB
auceneHomanoHammuga 2 pacrnonaraeTcs HanpoTuB 3NeKTPoHO4ePULMUTHOrO [3-
yrnepogHoro artoma aueTuneHoBoro dparmeHTa OeH3ounauetuneHa 1 nepef
nocneaywmnmMm HykneounbHbIM NpucoeanHennem. [lanee PRC yepes nepexogHoe
coctodaHMe TS-1 TpaHcopmmpyeTcs B NPOMEXYTo4YHoe coeanHeHne IC-1.
BnocneactBum  npotekaeT  BHyTpuUMonekynspHasa — umknusauma  IC-1 yepes
nepexogHoe coctodHue TS-2 3a cyeT HYKNeoUNbHOro NpucoeauHeEHUs BTOPOro
aToMma cerneHa CerneHosIbHOW rpyrrbl peareHTa no ToMy e [B-yrnepogHoOMy aTtoMmy C
obpasoBaHMeEM reTepouMKNMYeckoro nonynpoaykta IC-2, koTopbii B pesyrnbTarte
NPOTOTPONMHON MMUH-€HAaMUHHOW TayTOMepum 4Yepes nepexogHoe cocTosHue TS-3
npeeBpawiaeTca B 0Oonee BbIroOHOE MO 3JHEPrMM KOHEYHOE reTepoLMKIIMYecKoe
coeanHeHune 3.
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