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Peaxyueii nenmaxnopuda gocghopa co crodcHvimMu 3hupamu ROLYYEHbl MPUXIOPAHSUOPUObL POCPHOH -
KapOOHOBLIX, MOHO- U OUXTOPKAPOOHOBBIX KUCIOM, G MAKI’CE CMECh 2e0MempUudeckKux U3oMepos
OUXI0pPancuopuoos  [-xaop-f-arkoxcusunuiagocgonosvix kuciom. Ilpednosicena cxema 06pazoeanus
NOCACOHUX HA OCHOBAHUU KOHDOPMAYUU RPOMEICYMOYHO20 A0OYKMA.

Knroueswle cnosa: nenmaxnopuo gocghopa, xnopaneudpudvl KapOOHOBbIX KUCLIOM, IMUINPONUOHAN,
0e2uopoxXIopuposanue, KOHGopmMayus, U30Mepusi.

BBEJEHHUE

W3yuenne  peakuumu  KHUCIOPOACOAEpXKAMX  (DYHKIMOHAIBHBIX  COCAMHEHUH  C
MATUXJIOPUCTEIM  (pochopoM, B pesyabTare KOTOPBIX TOJIYYalOTCs MOJU(YHKIHOHATBHBIC
bochopopranndeckre CoeJMHEHNs, Bceria OblIo B IEHTPE BHUMAaHUS UCCIIEI0BaTENEH.

OnmHoil W3 mepBbIX pabOT B 3TOM HANpaBICHUU OBUIO H3YYEHHE B3aMMOACHUCTBUS
ANTKUIIAIIETATOB ¢ IMATHXJIOpUCTHIM (ocopom [1]. B mocienyrommx wucciegoBaHusX ObLIO
MOKAa3aHO BJIMSHUE OKPY)KCHHUS B allMJIbHOM U AIKOKCUIIBHOM ()parMeHTax CIOKHBIX 3(pupoB Ha
peakuuto pochopunuposanus [2]. Peakuueir neHraxiopuaa dpocdopa co ciaoxkHbIME dPUpamMu
MOJIy4eHbl U OXapaKTEPU30BaHBI MPOAYKTHI TPUXJIOPAHTUAPHUABI ranoreHdochoH-KkapOOHOBBIX
KHCIOT M  CMECh  T€OMETPHYECKMX  H30MEpPOB  JTUXJIOPAHTHAPUIOB  B-Xiop-f-
AITKOKCUBUHUI(POCHOHOBOH KUCIOTHI [2].

B pamkax HacTOAIIEro HMCCIEIOBAHUS CTOSUIM 3a7aud  Ha mpumepe (ochopuiupoBaHus
STUJIAIeTaTa U STHIMPONHOHATA MEHTaxXJIopuaoM ¢ocdopa H3yduTh OCOOEHHOCTH CHHTE3a U
MOCIIEI0BATEIBHOCTh 00pPa30BaHUs TPUXIOPAHTHAPUIIOB (POCHOHIIPONMOHOBOM KHCIOTHI, AaTh
KOJIMYECTBEHHYIO  OLEHKY 0O0pa3oBaHHI0O HM30MEpPOB  BHHMIGPOC(HOHATOB, UCXOIAA M3
KOH(OPMaIMOHHOM 0COOEHHOCTH POMEXYTOUHBIX a11yKTOB (hochopuarpoBaHusi.

IKCIHEPUMEHTAJIBHASA YACTbD

Cnektpsl SIMP cuHTe3npOoBaHHBIX coeMHEHHH 3anuchiBaiu Ha nprubope Bruker-300 (300 u
75 I'u), BuyTpennuit cranmapt [ MC/I.
B3aumopneiictBue JTHJAnETaTa € NeHTaxJopuaoMm d¢ocdopa. K cycnensun 1mons
stunanerata B 300 M GeH301a MOpUUSAMH A00ABISUIM NPU MHTEHCHBHOM IE€pPEMEIIMBAHUU 3
MoJisl IeHTaxjopuaa ¢ochopa nmpu KOMHATHOU Temmeparype. Cmech nepemermnBaii 24 4 npu
KOMHATHO# Temmeparype, 24 u mpu 30-40°C mo momnoro mnpexpamenus Boienenns HCI.
Oxmaxgamu go 0-5 °C u obpabareiBain SO, 10 MOJHOTO MCYe3HOBaHUS Kpuctamios. [locie
yIaJEeHUs JIETKOKUIAIUX (PPaKIUK OCTATOK (PPAKIIMOHUPOBAIIM B BaKyyMe.
[epBast ¢pakuust — Tpuxaopanruapua (pocponykcycnoii kuciaora (3). Beixoxg 12%, T.xumrm.
48-52 °C (1 mm pr.cr.). Haiineno,%: C 15.65; H 1.12; P 15.27; Cl 52.17. C,H,PO,Cls
Beraucieno,%: C 15.72; H 0.98; P 15.23; Cl 52.08. Cuektp I[IMP (CHCl3, 6, m.a., J T'): 3.1 1
(2H, PCHy, 2Jup 21).
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Bropast ¢ppakius — tpuxsiopanruapua gpoconanxiaopykcycnoi kucaorsi (1). Beixon 24%,
T.xui. 68-70 °C (1 mm pr.cr.).Haiineno, %: C 10.11; Cl 76.14. C,0.Cls Boruncierno,%: C
10.27; Cl 76.01.MK (vc(oyc1) 1780 cm ™. Crextp SIMP *C (CHCls, 3, m.11.) 168 C(O)CL.

Tpetbst ppakuus — cMech T€OMETPHUECKUX H30MEPOB AUXTOPAHTHAPHAA B-xnop-B-3TOKCH-
BUHII(POCcPOHOBOI Kuca0ThI (2). Beixon 56%, t.xun. 92-96 “C (1 mm pr.crt.). Haiineno,%: C
26.56; H 2.76; P 13.09; Cl 44.32 C4HsPO,Cl; Bwrumcneno,%: C 26.72; H 2.50; P 12.94; Cl
44.46. Cnextp I[IMP (CHClIs, 8, m.a., J I'n): 1.20-1.25 m (3H, CH3), 4.2 m (2H, OCHy, 3Jum 6.9),
5.4 n.n. (1H, PCH=).

B3aumopneiicTBue 3THNPONUOHATA ¢ NEeHTaXJopuaoMm ¢ocpopa. B Bblle IPUBEICHHBIX
YCIOBHSIX peakiuei 1 Mo sTuimnponuonara ¢ 3 MOJISIMU NeHTaxsopuaa Gocdopa noayansu:
TPUXJOPAHTHAPH O-XJIOP-0-(pochoHNMPONnHOHOBOH KHCJIOTHI (4). Beixox 15 %, T.xun. 72-74
oC (1 mm pr.ct.). Haiineno,%: C 18.62; H 1.22; P 12.34; Cl 55.37 C3H3PO,Cl;. Boruncneno,%:
C 18.75; H 1.17; P 12.11; CI 55.46;

AUXJIOPAHTHAPHI O-MeTHJI-B-x0p-pf-rToRcuBUHNIpOCcoHOBON KHCI0THI (5), Beixon 43 %,
1.xu. 101-103 °C (1 mm pr.cr.). Haiineno,%: C 25.37; H 3.76; P 13.13; Cl 44.65 CsHgPO.Cls
Brrunciieno, %: C 25.26; H 3.36; P 13.05; Cl 44.84.

TpudTHa0BBIi 3pup 0-PpochoHNPONNOHOBOH KHCIAOTHI (6) CHHTE3MPOBAIM IO PEAKIUH
ApOy3oBa - peakmueidr 1 monst a-OpomdTmimponuoHata ¢ 1 monem tpusTwidochura B
kumsimeM tonyore (2 1).  Beixox 2.4 r(85%), T.kum. 99-100 °C (1 mm pr.ct.), np?® 1.4285.
Haiineno,%: C 45.54; H 8.12; P 12.87 CoH1oPOs C 45.37; H 7.98; P 13.02.

Cnektp IIMP (AMCO-ds, 6, m.1.): 1.24 m (12H, 4CHs), 3,11 m (1H, P-CH), 4.06 m (6H,
30CHy).

TpudTHa0BbIi d3¢pup dochonykcycHol kucjaorhl (7). B anamornunbix ycinoBusx u3 1 Mo

OpompdTminanerata u 1 mons TpudTHIIhOchUTa moaydmu coeaunenue 7. Beixon 2.6 r (81%),
.xui. 90-92 °C (1 mm pr.ct.), np?® 1.4310.

PE3YJIbTATBI U OBCYXJIEHUE

[Tonpo6Hoe u3ydyeHue peakuuii GpochoprIMpoOBaHHHS CIOKHBIX 3(PUPOB MEHTAXJIOPUIOM
dochopa ¢ mnpusneuenuem AMP-crieKTpOCKOTIMM TIPHBENO K YCTAHOBICHHIO HEKOTOPBIX
3aKOHOMEPHOCTEW, a HMMEHHO, CXeMbl 00pa30BaHMs KOHEYHBIX MNPOIYKTOB. Tak, paHee
o0Opa3oBaHue TPUXJIOPAHTUAPUIOB (POCHOHXIOPKAPOOHOBBIX KHCIOT — paccMaTpUBACA Kak
npolecc XJIOPHpPOBaHUs BUHHIPOCHOHATOB, KOTOpHIE 00pa3yloTCss NMPH HEMOCPEACTBEHHOM
dochopunrpoBaHrr CIOKHBIX 3(upoB mneHTaxmopuaom ¢docdopa [1]. Opnako, npu
TIIATEIbHOM HCCIEIOBAaHUM MPOIYKTOB (POCHOPUIUPOBAHMS ATUJIALIETaTa C TPEXKPATHBIM
M30BITKOM TeHTaxsopuaa (ocdopa U3 peakMOHHON cpenbl, HapsAdAy ¢ TPUXIOPAHTUIPUIOM
dochormXIOpYKCYCHON KUCIOTH (1), cMecH M30MEpOB AMXIOPAHTHUAPUI [B-XI0p-P-ITOKCH-
BUHII(POCPOHOBOW KHCIOTHI (2), ObUI BBIAEICH TPUXIOPAHTUAPUI (HOCHOHYKCYCHOM KHCIOTHI
(3), cTpykTypa KOTOpOTO OBLJIA YCTAaHOBJICHA HA OCHOBAHUH JaHHBIX SIMP- criektpockonuu.

O O
Il SO I I
CH3 -C -OFEt + 3PCls —> | KOMILTEKC s CL,P-CCl,-C-Cl +
0 0 1
| ~Cl | A
+ CLP-CH=C + CLP-CH, -G
SOEt o
2 3

B criexrpe SIMP 'H ny6rer ¢ § 3.7 m.1. u2) 18.9 I'il OATBEP)KAAET HATHYHE METHIICHOBOTO
3BeHa coeauHeHus 3. B cmekrpe SMP B¢ umeercs nyoner ¢ & 164 m.nx., 2] 48 I'u, uto
JIOKa3bIBACT HAIMYHME B MOJIEKYJIE XJIOPAHTUAPUIHOTO (hparMeHTa.



OO6paboTka npoaykTa (3) U30BITKOM HATHXIOpHCTOrO (ochopa B OEH30JE TIPU TEMITEpAType
50-60 °C (12 u) He NPHBOAMT K OOPA3OBAHHIO COCAMHEHMS 1, TeM CaMbIM HCKIIOYACTCS
BEpOSATHOCTh OOpaszoBaHus Tpuxjopanryapuaa 1 w3 coemuHenus 3 B Iporecce
dochopunupoBanuss  aneraroBneHraxjopunoM  ¢ocdopa, XoTd  Takas  BEpOATHOCTD
npeanoiaranack [1,3,4]. OueBuano, nmpomexyrounoe coenuHenue Cl,P(O)-CH—C(CI),OFEt,
KoTopoe oOpaszyercss mnpu (HocPOpHIMPOBAHMU  ATWIIALIETaTaNleHTaxjaopuaoM  docdopa,
OJTHOBPEMEHHO TMOJIBEPraeTcsi JCaTKWIMPOBAHUIO B TPUXJIOPAHTHAPUIA3 U CTYIEHYATOMY
neruapoxiopupoBanro—xiaopupopanuo B coeauHenne Clo,P(O)-CCl—CCl,—OEt,xotopsrii
ACANKWIMPYETCS B TPUXJIOpAHTHIPUIL.

B otnuuume ot stunamerata, ¢ochopunrpoBaHre dTHIOBOTO 3(upa MPOMUOHOBON KHCIOTHI
IATUXJIOPUCTBIM  (POChHOpPOM JaeT TOJBKO JBa HPOAYKTA: TPUXIOPAHTUAPUA 0-XJIOp-0-(oc-
(OHIPONMOHOBOH  KUCIOTBI  (4) W OUXIOPAHTHIPUI  O-METHJI-B-XJI0p-B-3TOKCHBUHIII-
¢dochonoBo#t KMCOTHI(S5) B BUIEC OJHOTO T'€OMETPUYECKOrO H3oMepa. Bce Teopermueckue
NPEANOCHUTKY TOBOPST B NONb3y P,O-TpaHc KOH(UTypaluy B MOJYYEHHOM JTUXJIOPAHTUAPH/IE.

0]
O CH, 0 HsC OEt
HsC, CI|l
+ 3PCly, — P +
OEt Cl /P
Cl cl” |l Cl
4 5

Coenunenus 4 u 5 ObLIHM BBIACTICHBI U OXapaKTEPU30BaHBbI.

W3yyenne mpoayKTOB peakiuy STUIMPOMHOHATA ¢ IeHTaxyopuaoM dochopa metogom SAMP
"H u ®C noxgreepamno crpoeHne Kaxaoro MpoaykTa, Kak B CMECH, TAK M B HHIMBHIYaTbHOM
Bujae. B cnektpe [IMP cmecu coenunenuit 4 u 5 (puc.la) mpoToHaM METHJIBHBIX TPYII B 0
TOJIOXEHNN COOTBETCTBYeT jiBa nyOnera ¢ mapamerpamu 2.08 M.xx., 2Jup 18.9 ' 11 2.23 .. “Jpp
21.8 'y, a IPOTOHBI TOKCHIPYIIIBI IPOMHCHIBAIOTCS BHAe Tpuruiera ¢ & 1.39 m.a., 2J 6.9 '
(CH>) u xBapteta ¢ & 4.25 m.1., 3Jun 7.5(0CH,).
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Puc.la. [IMP-cniektp cMecu coenuHeHUI Puc.16. [IMP-cnektp TpuxyiopaHTuapuaa
TPUXIIOPAHTHAPUAA (-XJIOP-0-(h0ocH OHIPOITHOHOBO a-XJI0p-0-h0CcHOHITPOITHMOHOBON KHCIOTHI (4)

KUCIIOTHI (4) M AUXJIOpAHTHIPHIA O-MEeTHII-P-XJ10p-f-
ATOKCUBUHUI-(POCHOHOBOI KUCITOTHI (5)

Jns cnektpa [IMP coenunenust 4 (puc.10), BBIACICHHOTO M3 CMECH IIYTeM BaKyyMHOMH
MIEPETOHKH, XapaKTEpeH TOJbKO OJMH CUTHAN B Buae ayonera 1.80 m.i., 3JpH 21.3 T'u. Cnektp
SIMP *¥C coenunenns 4 (puc.2a) (8 m.x., J B ['m): 24.21, 29.70, 76.89, 168. Crekrp SIMP *C
cMmecu coenuHenuii 4 u 5 (puc.26): 14.28, 15.66, 24.42,69.86, 75.39, 108.39, 110.05, 156.12,
168.05.
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Puc.2a. SIMP °C CIIEKTp TPUXJIOpPAHTUIpUAA Puc.26. SIMP “C CIIEKTP  CMECH TpPUXJIOp-
a-XJ10p-0i-¢ 0c-HOHITPOITMOHOBOM KHCIIOTHI (4) aHTUapUIA 0-XJ10p-0-(h0CcHOHIPOITHOH OBOM

KUCIIOTHI (4) M AUXJIOpaHTHIPHIA O-MEeTHII-[-
XJI0p-B-3TOKCUBUHHI-(POCPOHOBOI KUCITOTHI(5)

ITpu paccMoTpeHHH PUYHUH 00pa30BaHMsI TEOMETPHUECKUX H30MEPOB ANUMUHHUPOBAHUEM

IIPOMEXYTOYHOIO mpojyKTa ¢ . KpaliHE BaKHBIM SBJIIETCS BOIIPOC
/

CIZP-CHR-C\TO(;
KOH(pOpMaIMOHHOTO cocTostHus  mocnenHero. [Ipu R=H (a), xondopmannoHHoe cocTosiHuE
MO3BOJISICT ICTHIPOXJIOPUPOBAHKE B JIBYX HAPABJICHUAX, YTO MPUBOIUT K 00pa30BAHUIO CMECH
IBYX TEOMETPHUYECKHX H30MEpoB, B TO Bpems kak npu R=CHjz (0) peammsyercs oaHO
HaIlpaBJIEHNE JIMMUHUPOBAHUS, IPUBOSIIEE K OTHOMY U30MEDY.

OR OR
H H
v HsC A
cl cl al cl
P
a 0

OOpamaror Ha cebss BHUMaHHE HEKOTOphle 0cOOEHHOCTH crekTpoB SMP "Hu BC TPUDTH-
aoBoro 3¢upa a-pochornponronosoii (6) u dochonykcycnoit (7) xucnor. Kak u cienosaio
OKHU/IaTh, TIPOTOHBI METHUJICHOBOTO 3BeHa NpH (pochope B COeAMHEHUM 7, SBISIOTCS SKBHBA-
JEHTHBIMH W JAaOT OJWH CUTHan ¢ O 3.2 M.I. B BuJe aybiera, Torja Kak o-MPOTOH B
dochopunbHOIl Tpynme coeauHeHUs 6 JaeT Ba OJMHAKOBBIX MYJBTHUILIETA C OJUHAKOBOM
MHTEHCHUBHOCTBIO B obsactu 3.11 u 3.28m.11.

[TepBoHAYaNEHO MOXHO OBUIO MPEAIOJIOXKHTH, YTO 3TO PA3IMYME B CHEKTPax OOYCIOBICHO
HAJIMYUEM OJJHOTO aCCMMMETPUYHOTO YIJIEPOJHOrO aroMa (HaJMyYue ABYX MPOCTPAHCTBEHHBIX
WU30MEPOB - DHAHTHOMEPOB) B cocraBe coeamHeHust 6. OmHako, 3Ta BepcHs HE HAXOIUT
JUTEPATYpPHOTO TOATBepkaAeHHs [6]. Buaumo, B OCHOBE 3TOro sBJICHUS JieKaT KOHQOpMa-
IIMOHHBIE 0COOEHHOCTHU ITOTO coequHeHHs. Tak, paccMOTpeHne KoHpopMau coeauHenus 7(B)
HAIJISITHO TOKa3bIBAaCT HSKBUBAJICHTHOCTh METHIICHOBBIX TIPOTOHOB (sl coenuHEHus [
peanu3yercsi MPEUMYIIECTBEHHO OJ[HA YCTOWYHMBas KOH(pOpMAIMs), B TO BpeMs Kak B
COEJIMHEHUH 6 BO3MOXKHO TUHAMUYECKOE PaBHOBECHE IBYX U30MEPOB T, 1 :
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IIpaBOMEpPHOCTH 3TOrO MPEAIOJIOKEHUS MTOATBEPKIAETCS €1IE U TEM, YTO B CUHTE3UPOBAHHBIX
arnerasiax  (EtO),P(O)CH,CH(OEt); STOKCHTDYIIE TIPH YIIEPOHOM aToMe  ABIIAIOTCA
HEJKBUBAJICHTHBIMU B criekrpax SIMP '"H u °C, xaxnas JTOKCUIPYIIIA IPOSBIISAETCA B BUIE
TpUIIETa W KBapTeTa, 4YTO, BUAMMO OOYCIOBIEHO HAJIWYHMEM, IO KpailHel Mmepe, IBYyX
KOH(pOPMaIMOHHBIX ()OPM, B KOTOPBIX ATOKCH T'PYIIIIBI T0-Pa3HOMY SKPAHUPOBAHBI.
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NEW ASPECTS OF ESTER PHOSPHORILATION REACTION WITH
PHOSPHORUS PENTACHLORIDE AND CONFORMATIONAL PECULARITIES OF
CONVERTON PRODUCTS
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M.A. Akhundova, N.N. Yusubov

Baku State University
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It has been obtained and characterized the products of the reaction of phosphorous
pentachloride with esters that are the mixture of geometric isomers of dichloroanhydrides of -
chloro-g-alkoxyvinylphosphonic  acid, which are intermediates in formation of
threechloroanhydries of phosphonchlorocarboxylic acid. It was established, that in excess of
phosphorous  pentachloride, ethylacetate forms as products showed above so
threechloroanhydride of phosphonoacetic acid. Proposed the sequence of obtaining of
threechloroanhydrides of phosphonoacetic acid. In opposite of ethylacetate, phosphorylation of
ethyl ester of propionic acid with phosphorous pentachloride gives only two products:
threechloroanhydride of a-chloro-a-phosphonpropionic acid and dichloroanhydride of a-metyl-
S-chloro-g-etoxyvinylphosphonic acid in the form of just one geometric isomer, that were
separated and characterized. Formation of every vinylphosphonate can be explained by
conformational feature of intermediates phosphorylation. On the base of these reasonings, *H
and *C NMR spectras of theeethyl ester of a-phosphonpropionic acid and diethylacetal of
phosphonoacetic aldehyde were analyzed and using conformational characteristics of called
phosphonates an explanation of ambiguity of spectras is given.

Keywords: phosphorous pentachloride, phosphonoacetic acid, geometric isomers, conformational
peculiarities.

PENTAXLORIDFOSFORUN MUROKKOB EFIRLORLO REAKSIYASINA
YENI YANASMA ASPEKT/ VO CEVRILMO MOHSULLARININ
KONFORMASIYADAN ASILLIGI

G.E. Allahverdiyeva, V.M. Ismayilov, .8. Mammadov, R.A. Qasimov,
M.A. Axundova, N.N. Yusubov

Bak: Dovlat Universiteti
AZ-1148, Baki, Z.Xslilov 23
Tel. 994 50 5452002, e-mail: yniftali@gmail.com

Pentaxlorid fosforun murakkab efirlarla gars:igl: tasir reaksiyas:ndan focfonkarbon-, mono- va
dixlorkarbon tursularizin trixloranhidrdi, elaca da S-xlor-g-alkoksivinilfosfonun handasi izomer
qarusigr alinmusdir. Araliq adduktun konfomasiyas: asasinda sonuncunu amala galmasinin sxemi
taklif edilmigdir.

Acar sozlar: pentaxloridfosfor, handasi izomerlar, etilpropionat, konformasiya
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