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Xummveckrue peaxiuu, IPOTEKAIOI[He C MOJIEKY/IAPHBIMH IT€PerpyIImHPOBKAMH IIHPOKO
HCITOJIB3YIOTCA B OPraHHYeCKOH XHMHH JJIA IIPOBEJEHHA CHHTE3d COeJHHEHHH ONpeAeTeHHOro
cTpoeHnd. F3yvyeHre MOJEKYJIAPHBIX IIEPEIPYIIIHPOBOK II03BOJIAET IIPEJCTABHTH MEXaHH3M
peaxuuu H 60/1€e TOIHO IIPEACKA3aTh ee IIpoTeKkaHHe. FccreqoBana BOSMOXHOCTE IIPOTeKaHHA
BHYTPHMOJIEKY/IAPHOTO T'HAPHAHOIO IIepeMeljeHHA B IPOAYKTAX 3,2-1meperpymniHpoBKH
CrHBerca JAHAIKHIAMMOHHEBBIX couret, cozepxaufHx HapAZY c
a/IKH/TOKCHKapOOHH/IMETH/IPHBIM, 3aMeljeHHbIe Helpee/JIbHbIe TPYIIILL. YCTAHOBIEeHO, YacTh
IPOAYKTOB 3,2-IeperpynnupoBKH MO4Bepraerca 1,5-rugpugHoMy CMeIeHHIO ¢ 00pa30BaHHEM
HMMOHHEBBIX COJIeH, KOTOpsIe IOZ JeHCTBHeM MeTH/IaTd HATpHA H Jajee COJIAHOH KHCIOTHI
ITOC/IEAOBATE/TFHO Ye€pe3 IIPOMEXYTOYHBIE AMHHOKETOHBI €HAMHHOBOIO CTPOEHHA YaCTHIHO
I1epexXogAaT B KOHEYHbIEC AMHHOKETOHBI.

Kirrouepsre ciopa: KapbaHHOH, aMMOHHEBaA COJIb, meperpynmupoika (THBEHCA,
THAPHAHBIH II€PEHOC

IMocrynwmna B pemaxmuio 15.12.2021r.

XuMudeckKue peakluy, IpOTeKalolle C MOJeKYJAPHBIMU IeperpyninupOBKaMu IIHPOKO
HCTIOIB3YIOTCA B OPTAaHMYeCKOM XMMUM I IIPOBeJleHUsA CHHTe3a OIpefieIeHHOTo cTpoeHus [1].
ITpescraBieHna O MEXMOJIIEKYJIAPHBIX U BHYTPUMOJIEKYJIAPHBIX THAPUIHBIX IIepeMelleHUAX,
IIpeIOKeHHBIX MeXaHU3MaX X IIPOTeKaHUsA MMEIOT BaKHOe 3HaYeHue [ IOHMMaHUA MHOTHX

peaknuii ¢ ydJacTheM OpraHHYeCKux coeguHeHuil [2-4]. [loHOpamMu THApPH] HMOHOB MOTYT
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CIY>KUTh OpraHMYeCKHe COeIVWHEHM Pa3JIMYHBIX KJIacCOB, B YaCTHOCTH apoMaTH4ecKue
TPETUYHBIE aMUHBI, AUTHIPOAPOMaTHYECKHE TeTEePOLUKINYECKHEe COeIMHEHHd, a TaKkKe
aMMOHUeBbIe CONMU. B yKasaHHBIX peakIuaX yTIepoJ, ABIAeTCA aKIeITOPOM IMAPUJ-HOHA, WIN
MMeeT IIOTEHIIMAJbHYIO BO3MOXHOCTh CTAQHOBUTHCA KapOoHHeBBIM yriepozoMm. Crexmyer
OTMETHUTbH, YTO OKa3bIBasd OIIpeJe/IeHHOe BJIMAHME Ha aTOM YIJIepoJa, KOTOPBIM ABJIAETCA
TOHOPOM THIpPHJ, HOHOB MOXHO CIIOCOOCTBOBAaTh IIPOTEKAHMIO U YCKOPEHMIO pPeaKIMH
TUAPUTHOTO IepeMeleHusd. Kak ycTaHOBIeHO, aTOMBI YIJIepo/ia C CeKCTETOM 3JIeKTPOHOB MOTYT
IPUCOeTUHATH aTOMBI BOZOPOAA C OOJIBIION CKOPOCTBIO, U OHU He IOAJAIOTCA aTaKe IPOTOHOB
pacTBOpHUTeNA JaXke B CHJIBHO KMCIBIX cpesax. [Ipu mposeseHnu peakuuu B KMCJIOH cpefie He
BBIZIEJIAETCA MOJIEKY/IAPHBIA BOJOPOZ, COJIBBAaTHPOBAHHBIM IIPOTOH KMCJIOTHI HE pearupyer C
TOHOPOM THUZApPUI-MOHA. JIIg OTpBIBA THAPUJ-MOHA OT MOJIEKYJbl HeOOXOAUMO HalIudue
akTUBHOrO akuenropa. OmpezensromuMm (aKTOPOM B PpeakIUAX TUAPUAHOTO IlepeMelleHUs
ABJIAETCSA OOpa3oBaHMe B pe3ysbTaTe TUAPHUAHOIO IIepexofa yCTOMYMBOrO MOHA KapOoHud. [lia
aMMOHMEBHIX MUIM/IOB XapaKTePHBI PeaKI[UH, OOBIYHBIE A1 KapOaHMOHOB, a aTOM a30Ta HTPaeT
pob cTabmimsaTopa KapOaHMOHA. JIerkocTh, C KOTOPOIl a30THBIE MJIMIBI IIpeTepIIeBaioT
IeperpynnupoBKy, OTJWYaeT uX OT WaugoB ¢ocdopa. B mpouecce peakmum BrIrovaromei
IIPOTOTPOIIHOE CMelleHHe, OOpasyIOIIMICA WINA IIpeBpallaeTcsi B MeHee YCTOMYUBBIA W
IIpeTepIieBaeT MeperpyumnnupoBKy.

HPI/I IIeperpyninmupoBKe ,Z[I/IMETI/I)IHPOHI/IH-Z-I/IJIMETOKCI/IKap6OHI/IJIMeTI/IJIaMMOHI/Iﬁ
OpoMuza IOJIY4YalOTCA /[Ba W30MEPHBIX COeNVHEHUdA, COJepKalllie IPONUHWIIBHYIO WU

CONIPSKEHHYIO IHEHOBYIO IPYIIIUPOBKY [5,6].
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Lo, _CH,C=CH
—> (CH3)2NCH\

COOCH;
(G, CTECH=CH S,
327N CH,COOCH;

3.2- _CH=C=CH,

L5 (CHg),NCHT
COOCH;
_CHCH=CH,

CHs),NCZT
(CHa), ~COOCH;

IIpomyKT meperpynnupoBKY aMMOHHEBOH coH € 3-PpeHUINPONUH-2-UIBHOHM I'PYIIION aBTOpaM
He yZAajoCh BBIIENNTh, TaK KaK IIPU IeperoHKe OH ocMoifgerca. OmHako, oOpasoBaBureecs
coeVHeHHe B BHje 5()HUPHOTO pacTBOpa Cpasy IIOCJIe IOTYYeHUs IOABEPrajCsa COMTHOKHCIOMY

TUPOJIH3Y C 06pa3oBaHUEM METHJIOBOTO 3bupa GeHUISTUIHAEHINPOBUHOTPALHOMN KUCIOTHL.

CeH
+ CHC=CCeHs geyy o .
(CH3)2N — (CH3)2|\|C|::¢CH:c;H2 —»CH3CH:C|2CCOOCH3

CH,COOCH;
COOCH; CeHs

C 1enpi0 BBIACHEHWS BIHUSHUA 3aMeCTHTeNell B MOJEKyJaX dYeThIpeX3aMelleHHOTO
aMMOHUS ¥ JJIEKTPOHHBIX (AaKTOPOB Ha IIPOTEKAHWE PeaKUWH B YCIOBUAX II€PerpyIIIHMPOBKH
CruBeHca HaMu OBLTM CHHTE3WPOBAaHbI U M3y4YeHbl aMMOHUEBbIE COJIH, COZEpXKalllue Hapsany C
MUrpupyloueii 3-3aMeleHHOH-2-IIPOIUHUIBHON METUIBHYIO U APyTHE aJKMJIbHbIE I'DYIIIIBI
(aTEu1, mpommit, OyTWII ), [Be STIJIbHBIE WJIHM IPONUIbHBIe Tpynibl. CHHTe3 MCXONHBIX COJeH
OCYIIeCTBJIEH B3aHMMOIEMCTBUEM (3-3aMeneHHBIX-2-TIPONMHNII) METHUJIAIKUIAMITHOB C
COOTBETCTBYIONIIVIMH aJIKHJIOBBIMU d(UpaMu OpoM(XJIOP)yKCYCHOM KUCIOTHL. Y Ka3aHHbIe COJU B
ycroBuax peaknmuu CTuBeHCa IIPM HCIIOIB30BAaHUM 3(GUPHOH MiaM OeH30JIBHOU CYCHIEH3UH
QIKOTOJIATA HATPHUA IIOABEPraloTca J3,2-IeperpyIIupoBKe M TIPUMEPHO HaIOJOBUHY
BHYTPUMOJIEKYJIIDHOMY THAPUZHOMY II€peMeIleHHI0 C IPOMEXYTOYHBIM O0Opa3oBaHUEM

HNMMOHHEBBIX COHeﬁ, IIepexosgaiux B aMI/IHOB(i)I/IPBI €HAMHWHOBOTO CTPOEHM .
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OmpepeneHHBIN UHTEpEC IPEJCTABIANO U3yYeHNe TUAPUAHOTIO IIepeHoca B IPOAYKTaX
neperpynnupoBku CTHBEHCa aMMOHMEBBIX COJIEH, COZepXKalluX B KadyecTBe IPUHUMAIOIIEH
TpeT-OyTUIKapOOHUIMETHIBHYIO Tpymny. VICXOmHble CONMM CHHTE3MPOBAHBI B3aHMMOEHCTBHEM
COOTBETCTBYIOIINX IUAIKUI-3-eHWITPONNH-2-NIaMIHOB c TpeT-
OyTHUIKapOOHUIMETHIOPOMUZOM. YKasaHHbIe COJH IIOJ [gelcTBUEM OeH30JBHOM CYCIeH3UH
MeTHIaTa HaTpUsA IIOJBEPTHYTHI IepPerpyIIUpoBKe. B pesyibrare , Kak U C/IeOBAJIO OXXHUAATH,
OBLIM TOy4eHSBI MpORyKThl 1,2- u 3,2-neperpynnupoku CruBeHca. COTIaCHO CIEKTPaJbHBIM
TAaHHBIM 4YacTh NPOAYKTOB 3,2-TIeperpyNnIHpPOBKU IOABepraeTcsa 1,5-TuapuiHOMy CMeIIeHHIO C
obOpa3oBaHHMEM HMMOHHEBBIX COJIEH, KOTOpBIe IIOZ, AeCTBHMeM MeTHWJIaTa HATpUi U Jajee
COJITHOM KHCJIOTHI IIOCJIEOBATENBHO 4Yepe3 IPOMEXYTOYHBIE aMHHOKETOHBI €HaMHHOBOTO

CTpOE€HUS 9aCTHUYIHO IIEPEXOAAT B KOHETHbIE dMITHOKETOHBI.

: (RCH2CH2)2N_C|:HCH2_CECC5H5
, CH—C=CCeHs C=0
(RCH,CH,),N CHsONa »
2~112)2 — > C(CHa)3 XLIa-4
- &dicié(yoed)
Br CHZ_ﬁ_C(CHs)s
XLa-a 0 /CHZR
132 . RCH,CH ‘I\T/CH»—‘( —>
2 2 \ A
CH—C(CgHs)=C=CHy H
|
R
XLIla-a CH
C(CHa)s ’
+ CHCH;R CH=CHR
RCH,CH,NZ RCH,CH,N T HY,
CHC(CgHs)=CHCH3 ch,0° CHC(CgHs)=CHCHs H0
e | . > | —»O
¢=0 ¢=0 ~RoH,Z
C(CHz)s C(CHy) H
XLUa-a o Livaa
<z 3-8
H,0 RCHZC\H
RCH,CH,NH—CHC(CgHz)=CHCH;
I + XLIl&-4
=0
C(CHg)3
XLVa-a
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B macTosAmee BpeMsA OJHUM U3 aKTYaJbHBIX BOIIPOCOB COBpPeMEHHOH TeOpeTH4ecKOil U
OGHOJIOTUYECKON XWMWU ABIAETCA W3yYeHHe PaACIPOCTPAHEHHBIX PeaKIUd TUAPUITHOTO
nepememenud. C 9TOH TOYKM 3peHMA AJIA U3y4YeHUS MEXaHU3MOB peaKIui HUX INPOTeKaHUA
MOJIeTBI0 MOTYT CIY>KHTh IIPOAYKTH 3,2-meperpynmnupoBku CTHBeHCA aMMOHHEBBIX COJe,

CoZlep>KalyX 3aMellleHHYIO aJIKUH-2-WIBHYIO IPYyIIIy.

JINTEPATYPA

1.T.1.Temuuxosa, C.H.CemenoBa MomnekynapHsie ITeperpynnupoOBKH B OPTaHUYECKOH XUMUU.
1983, Jlenunurpaz, <<Xumus >>,256 c.
2.H.[uno, I' Ilurepcon u [Ix. Catinec Peakumuu rumpugHoro nepemMeineHus. YCIexXu XUMUH,
1961, T.XXX,  BwII.6, c.801-812.
3.0.H.Kypcanos n 3.H.Ilapuec  HoBrkle mamHBIe O peaKIMAX THAPUIHOTO IIepeMelleHUs.
Ycnexu xumun, 1961, T.XXX, Boin.11, ¢.1382-1390.
4.1.H Kypcanos u 3.H.Ilapaec HMonnoe rugpuposanme. Ycnexu xumuu, T.XXXVIII, Bpm.10,
c.1783-1801
5.C.T.Kouapan, C.M.Oranmxanan, P.Il.Y9ypkuna , B.C.Bockauan, T.JI.Pasuna, A.T.babasn
I'mppunnoe CMellleHre Ipu CTUBEHCOBCKOI IeperpyInupoOBKe
METOKCUKapOOHWIMeTWI(IIeHTeH-4-UH-2-1JT) IUsTuIaMMOHui  O6pomuza. Apm. Xum.k., 1990,
T.43, Ne 2, c.136-137.
6.C.T.Kouapsn, T.JI.Pasuna, A.X.IlonpHasapsu, A.T.babasu Buyrpumonexynsproe 1,5-
TUAPUJHOE IlepeMellleHre IIpU IeperpylIupOBKE aMMOHMEBBIX COJIEH, COZep Kallux
AIKOKCUKAapOOHUIMETWIBHYIO0 U 4-meHTeH-2-mHuAbHyIo rpynnsr. JKOX, 2001, Ne 2, 1.71,
.294-299.
uvoenNoNhU
PP IUSHL SENUCULNdh UBVULPRUL SENUYULYUO N NNPL-2-bL ORUAR
nurnkhuuunn, ruLybLuuNueNhrUU3RL UNGCP USPYEGUUL 3,2-
JEMUNNURUANMTUL UrUURLLEMNRT
2N9UBe8UL 4.U., RURUINULUL U.Y.

Unitynyuwyhtt yEpwpidpwynpnidubph htnn juydws phdhwljut nbkwljghwubpp
Jujunpktt  ogunwgnpéynid Lt opquuwlwb  phUdpwymid  npnpwljh  unniguéph
dvhwgnipnitttp  uhupbqbnt hwdwp:  Unjnyuyhtt JEpwjudpuynpnudubph
niunidbwuphpnipniip pnyp £ mmwjhu wunlbpugul] nbwlghuh dbkjpwuhqup b wykjh
&oqphn jubjpwnbul] gpu pupwgpp: Munmdbwuppdbp B wmbnujuws shwgbgus
fudptph  htw Jhwuht  wiyhnpuppuppniippdbphy junudp wupnibwlng
nhwjhjwunuhntthnidh  wntph Uwhdbuvh 3,2-dtpujudpuynpdwt - wpgquuhpubpnid

62



utpunitynyuwyhtt hhgphnuyhtt mknuowpdh htwpwynpnipniup: Zuynuwptpdt) £ np 3,2-
Jbpwhidpwynpdwtt  wpquuhpubph  Jdh dwup  Gupwplynud B 1,5-hhgphnuyght
wnbknuownpdh’ hunthnidwihtt wntph dbwynpdwdp, npnup, twnphnidh dkphjunh b wmyw
wnuppyh wqpbignmpjudp dhowulju) Etwdhttughtt jupnigdusph wdhuwljbnntubph
wnwowgdwdp Jipwusynid Ll yhpptmjut wdhtwljinnnubph:

Zpdtwpwinkp- Juppwihnt, wudnuhnidwihtt wy, Uwhdtuuh Jepujuodpwynpnd,
hhnphyuyht mknupwnd

SUMMARY
THE MECHANISM OF HYDRIDE SHIFT IN THE PRODUCTS OF 3,2-REARRANGEMENT OF
STEVENS OF DIALKYLAMMONIUM SALTS CONTAINING A SUBSTITUTED PROPIN-2-YL
GROUP
HOVSEPYAN V. S., BABAKHANYAN A. V.

Chemical reactions occurring with molecular rearrangements are widely used in organic
chemistry for the synthesis of compounds of a certain structure. The study of molecular
rearrangements allows one to imagine the reaction mechanism and more accurately predict its
course. The possibility of intramolecular hydride shift in the products of Stevens 3,2-
rearrangement of dialkylammonium salts containing, along with alkyloxycarbonylmethyl,
substituted unsaturated groups, has been investigated. It was found that some of the products of
the 3,2-rearrangement undergo a 1,5-hydride shift with the formation of immonium salts,
which, under the action of sodium methoxide and then hydrochloric acid, successively pass
through intermediate amino ketones of the enamine structure to the final amino ketones.

In order to elucidate the influence of substituents in tetra-substituted ammonium
molecules and electronic factors on the reaction under the conditions of Stevens rearregement,
we synthesized and studied ammonium salts containing, along with migrating 3-substituted-2-
propynyl, methyl and other alkyl groups (ethyl, propyl, butyl), two ethyl or propyl groups. The
synthesis of the starting salts was carried out by the interaction of (3-substituted-2-
propynyl)methylalkylamines with the corresponding alkyl esters of bromo (chloro) acetic acid.
These salts under the Stevens reaction conditions when using an ether or benzene suspension of
sodium alkoxide undergo 3,2-rearrangement and approximately half of intramolecular hydride
shift with theintermediate formation of immonium salts, which are converted into aminoesters
of the enamine structure. Of particular interest was the study of hydride transfer in the Stevens
rearrangement products of ammonium salts containing a tert-butylcarbonylmethyl group as the
host. The starting salts were synthesized by the reaction of the corresponding dialkyl-3-
phenylpropin-2-ylamines with tert-butylcarbonylmethyl bromide. These salts underwent a
rearrangement under the action of a benzene suspension of sodium methoxide; as a result, as

expected, the products of the 1.2- and 3.2-Stevens rearrangement undergo a 1.5-hydride shift
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with the formation of immonium salts, which, under the action of sodium methoxide and then
hydrochloric acid, successively pass through the intermediate amino ketones of the enamine
structure to the final amino ketones.

Key words: carbanion, ammonium salt, Stevens rearrangement, hydride shift
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