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THEORETICAL STUDY OF THE REACTION MECHANISM
DIPHENYLHYDRAZINE WITH O-AMINOPHENOL

AHHOTaumA. [lo pesynbTataM KBaAHTOBO-XMMMWYECKOTO M3Y4YeHUS] B pamKax Teopuu
PYHKLUMOHaNa SnekTPOHHOW nnoTHocTM meTogom B3LYP/6-311++G (d,p) npeanoxeH MexaHusm
peakuun auvdopMmunrmgpasvMHa c¢ o-amuHodeHonoMm. [lokasaHo, 4YTO NepBOW CTagven AaHHOro
B3aMMOAEWNCTBUSA SABMSETCA HyKneodunbHOe npucoeguHeHve aToma asoTa amMMHOEHONBHOro
dparMeHTa MO OfHOW K3 KapOOHWMbBHBIX rpynn  AudopmunrugpasvHa ¢ obpasoBaHueM
HEYCTOMYMBOro reMMHanNbHOTO aMMHOCMMPTa, KOTOPbIM Aernapatvpyetcs [0  rmapasoHamuaa.
MonyyeHHbI rMOpasoHamMua B pe3ynbTare HyKNeoMUbHOW artakum atoma asoTa Mno BTOpPON
KapOOHMMBHOW rpynne npeBpawaeTca B LMKIMYECKMA aMWHOCMMPT U MNpu €ro ganbHenwen
aerngpataumm popmmpyeTtcsa KoHeuHbln 1,2,4-Tpmuason.

KniouyeBble cnoBa: o-amuvHOeHon,  AUopMUNTUAPa3suH,  MEXaHWsM  peakumu
HYKNeoMUNbHOro 3ameLlleHuns, Teopns yHKUMOHanNa anekTpoHHom nnotHocTn, B3LYP, noBepxHOCTb
NOTEHUManbHOW 3HEPTnK.

Abstract Based on the results of a quantum-chemical study within the framework of the
electron density functional theory by the B3LYP/6-311++G (d,p) method, a mechanism for the reaction
of diformylhydrazine with o-aminophenol was proposed. It is shown that the first stage of this
interaction is the nucleophilic addition of the nitrogen atom of the aminophenol fragment at one of the
carbonyl groups of diformylhydrazine with the formation of an unstable geminal amino alcohol, which
is dehydrated to hydrazonamide. The resulting hydrazonamide as a result of the nucleophilic attack of
the nitrogen atom on the second carbonyl group, is converted into a cyclic amino alcohol, and upon its
further dehydration, the final 1,2,4-triazole is formed.

Keywords: o-aminophenol, diformylhydrazine, nucleophilic substitution reaction mechanism,
electron density functional theory, B3LYP, potential energy surface.

[MpoBeneHO uccnegoBaHue B3auMOOEWCTBUS AndpopmunrugpasvHa 1 ¢ o-
amuHopeHonoMm 2, KoTopoe npmBoauMT K obpasoBaHuto 4-3ameuwieHHoro 1,2,4-

Tpnasona 3 [1].
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OnTMMM3aunMlo reoMeTpuM BCEX F0KarM30BaHHbIX CTaUMOHAPHbIX TOYEK W
rapMOHMYECKMIN KonebaTenbHbI  aHanuM3 MpoBOAMMM B MNPOrpaMMHOM MakeTe
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GAUSSIAN 09 B pamkax Teopuu oyHKUMOHAra 3NeKTPOHHOM MSIOTHOCTU METOAOM
B3LYP/6-311++G (d, p).

Ha pucyHke npencraBneH 3HepreTMyeckun npochusie B3aMMOLENCTBUA
ancdopmunrugpasnHa 1 ¢ o-ammHoeHonom 2, npmeogsiwero Kk obpasosaHuto 4-(o-
rmgpokcndpennn)-1,2,4-tpnasona 3. CBoboaHble SHEPrNN pearnpyrolmx sewects 1

n 2 66y NpuHATHI 3a 0.0 Kkan/mone.

1 TS1233  Tsop25 ro 224

20—+

Ts4 156 155166

10—+

AG, kcal/mol

IC-1-19.6

IC-4 -2256
Ic2 246 1€3-238

PRC-1-29.6

3 -385

A

Reaction coordinate

PucyHok — OHepreTudeckuin npocuns B3ammoaencTena aucdopmunrngpasmHa (1) c
0-aMnHopeHonom 2 ¢ obpasoBaHnem 1,2,4-tpuasona (3).

YcTaHoBneHbl criegyloume afneMeHTapHble CcTaguu  peakuuu: nepBag —
HyKNeounbHOEe NpUcoeanHEHne o-ammHodeHona 2 No OAHOW M3 KapOOHWUIbHbIX
rpynn aundopmunrngpasmHa 1 ¢ obpasoBaHMEM HEYCTOMUYMBOIO a-ammHocnupTta IC-1;
BTOpasa — gerngpartaums reMmHanbHOro aMMHOCNUPTa, KOTopast MOXeT npoTekaTb C
obpasoBaHnem uHTEpMeaMaToB mmuHormgpasuga IC-2 vnu rmgpasoHamuaga 1C-3.
MokasaHo, 4yTO nNpu obpasoBaHUM UMUHOrMApPa3vaa BO3HWKAET AOMONHUTENbHas
cTagusa npouecca, 3aKrnoyaroLascsa B yCTaHOBNEHUM MPOTOTPOMHON UMUHO-aMUHHOM
TayToMepun, B pesynbTaTe KOTOPOM MMUHOrMapaswug npespawaetca B
rmgpasoHamua. Ha TpeTtben ctagum npoTekaeT reTepoumknusauus rmapasoHammia B
pesynbTate HYKNeoMuIbLHON atakm aToMa asoTta no BTOPOM KapboHUIbHOW rpynne ¢
obpasoBaHMEM UMKNNUYECKOro a-amumHocnupTa IC-4. YeTBepTon 3akOuMTENbHOM
cTagven gaBnsieTcs gerngpatauus LMKIIMYECKOro a-ammumHocnupTa u obpasoBaHue
KOHe4Horo npoaykra 1,2,4-tpmuasona 3.
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