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B pesynsmame esauuooeiicmeun 2-(4,5-ouzuopo-3-rjJYPuJl)-N-rjJeHUJl-1,3,lA3-OKCQ3arjJocrjJOJlUOUHa 
C C,N-OUapUJlHUmpUJlUMUHaHu enepeue nonysenu YHUKQJlbHble mpuuutcnuueckue coeounenust C o6UfUM 
OJlR mpex lfUKJl06 neumaroopounupoeanuuu amOMOM ipocdiopa - 2,4-ouapUJl-9-oKca-3,4-ouQ3a-1­
rjJocrjJa6ulfuKJlo[4.3.0]-HOHa-2,5-oueH-1,2 '-cnupo-3 I-rjJeHuJl-1 ',3',2 'A.5-oxcasaiboctponuounu. 06pQ306a­
Hue »mux coeOUHeHUU npeocmaennem cotioii, 6epORmHO, mpexcmaouiotuii npouecc, 6KJ1lO'IalOUfUU 
603HUKH06eHue 6UnOJlRpHOZO UOHa r:-C=N-ff, 6HympUMOJleK)'JlRpHYlO N'--+C= uuxnusauuto c OOHO­
epeueunuu paspueou oueuopotpypanoeoeo xonsua U sauutcauue oxcatpoaponanoeoeo uuxna. 

KJllOlfeBbie CJlOBa: lj>oclj>opco.n.epJKamHe reTepOUHKJlbI, cnaporpocdiopaau, 4,5-.n.Hm.n.polj>ypaHbI, 

HHTpHJlHMHHbI. 

Acta 83aHMo.n.eHCTBHe a,p-3THJleHOBblx coenaaeaaii 
11071 XBaJIeHTHOro lj>oclj>opa C HHTpHJlHMHHaMH - THnH'-1­

IMM 1,3-.n.HnomIMH Xsiocrena - npaaoznrr BO MHO­
ucture 1IX CJlyqa51X K nOJlyqeHHIO UIeCTu'meHHblX lj>oclj>op­
ngen. aepacaurax reTepOUHKJlHqeCKHX coenaneaaii - npo­

BO.n.HbIX 1,2,4-.n.HaJalj>oclj>opHHa [1]. 3TH peaKUHH 
,837. epnperapyiorcs KaK MHorocTyneHqaTbIH npouecc, 

HOBHbIMH CTa.n.H5IMH xoroporo 51BJl5lIOTC5I HyKJleO­
1 and lillbHoe npacoenaaeaae npoaasozmoro P(III) K 3JleK­
X-ray Ho.n.elj>HUHTHOMy aroay yrnepona HHTpHJlHMHHa 
W06. BHYTpHMOJleKyJl5lpHa51 UHKJlH3aUH5I B03HHKalOmero 

DOl: nOJI5IpHOrO HOHa. ECJlH B nOJlOJKeHHH 2 aJIKeHHJlb­

ero 3aMeCTHTeJI5I ncxonaoro coe.n.HHeHH5I P(IIl) co­
N I. replKHTC5I ayxneorpyruaa rpynna (arouu raJIOreHOB, 

.1KHJITHO- HJIH aJIKOKCHJlbHble rpyrmaposxa), TO CTa­

m UHKJlH3aUHH npOTeKaeT KaK HyKJleolj>HJIbHOe BH­

l!lJIbHOe 3aMem:eHHe 3THX rpyrm, qTO ofiecne-ntaaer 

:oxpaHeHHe .n.BOHHOH yrnepon-yrnepozuroti CB5I3H B 

lllKJIe. 

4,5-,L:(HrH.n.polj>ypaHbI, xoropsre conepacar rpyrr­

lllpOBKH c TpeXBaJIeHTHbIM aTOMOM lj>oclj>opa, CB5I­
3HHbIM C aTOMOM C xonsua, npe.n.CTaBJI5IIOT CO­

lli! UHKJlHqeCKHe CTpyKTYpHO-3JleKTpOHHble aHaJIOrH 

2-aJIKOKCH3aMemeHHbIX a,p-3THJleHOBbIX npOH3BO.n.­

HbIX P(III). ,L:(eHcTBHTeJIbHO, HaMH 6bIJlO nOKaJaHO 

[2 -5], qTO B peaKUH5IX 3THX coezumeaaii C HHTpHJI­

HMHHaMH aa CTa.n.HH UHKJlH3aUHH B03HHKUIero 6H­

nOJI5IpHOrO HOHa P+-C=N-N- scerna rtpoacxozmr 

paJMbIKaHHe .n.Hm.n.polj>ypaHoBoro KOJIbua no CB5I3H 

C-o aHaJIOmqHO [6] OTmenJIeHHIO aJIKOKCHrpynnbI 

B 2-aJIKOKCH3aMemeHHblx a,p-3THJleHOBblx npOH3BO.n.­

HbIX P(III). TaK, B pesynsrare B3aHMo.n.eHcTBH5I HHT­

PHJlHMHHOB C 4,5-.n.Hm.n.polj>ypaHoM, conepzcamau B 

nOJIOJKeHHH 3 .n.HaJIKOKcHlj>oclj>HHorpynny, nonyseasi 

cracansasre npoLJ.YKTbI 6HUHKJlHqeCKOrO cTpoeHH5I C 

Y3JIOBbIM nearaxoopnmrapoaaaasiv aTOMOM rpocrpopa, 
HMelOmHM TpHrOHaJIbHO-6HnHpaMH.n.aJIbHylO xoarpary­
paUHIO [2, 3]. MapUIPYT HX 06paJoBaHH5I sxrnouaer 

nae OCHOBHble CTa.n.HH: 3aMbIKaHHe 1,2,4-.n.Ha3alj>oc­

lj>opHHoBoro UHKJla C o.n.HoBpeMeHHbIM paCKpbITHeM 

naranporpypanoaoro xonsna H 3aMbIKaHHe sroporo, 

lj>oclj>opKHCJIOpo.n.co.n.epJKamero, UHKJla 6HUHKJlHQe­

CKOH CHCTeMbI B pe3YJIbTaTe B3aHMo.n.eHcTBH5I aHHOH­

aoro aTOMa xncnopona C KBaTepHH30BaHHblM aTOMOM 

lj>oclj>opa B 6HnOJl5lpHOM HOHe p+-C-C-C-O- . 

locrynHJIo B Pe.n.aKUHIO 29 .n.eKa6p51 20 I 4 r. 
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290 10. r. TpUIUUH, B. 11. HOMeCmHUK06 

R1 

p=N-NHAr + Et3N -­.... 
Cl 

R1-C=N-NAr + Et3N· HCl 

MO)l(HO 6bIJIO nonarars, qTO npa aHaJIOrHqHOM <peHOHOM, <peHaHTpeHXHHOHOM) npHBOMT K .D:OCTaTO'l­

npOTeKaHHH peaxuail HHTpHJIHMHHOB C 3-<poc­ HO YCTOllqHBbIM cnnpodiocdiopaaaa [7]. O.D:HaKO HaM" 

<pOpHJIHpOBaHHbIMH 4,5-.D:HfH.D:pO<pypaHaMH, B KOTO­ 6bIJIO yCTaHOBJIeHO [4, 5], qTO B3aHMO.D:ellCTBHe 2-(4,5­

psrx BMeCTO .D:HaJIKOKCH<P0C<pHHOBOll rpyrmaposxa .D:HfH.D:po-3-<pypHJI)-1 ,3-.D:H<peHHJI-l ,3-.D:Ha3a-21..3-<poc· 
HaXO.D:HTCSI 1,3-.D:Ha3a-21..3-<pOC<pOJIH.D:HHOBbIll HJIH 1,3­ <pOJIH.D:HHa C HHTpHJIHMHHaMH npe.D:CTaBJISIeT co6o~ 

oKca:m-21..3-<pOC<pOJIH.D:HHOBbIll rerepounxn, .D:0JI)I(HbI MHorocryneHqaTbIll npouecc C pa3MbIKaHHeM ofioax 
nOJIyqaTbCSI TpHl.I,HKJIHqeCKHe cnHpo<poc<popaH@, l.I,HKJIOB (.D:HfH.D:P0<pypHJIbHOrO H ,lJ:Ha3a<p0c<p0JIHlIHHO­

npe.D:CTaBJISIIOIl.I,He aarepec .D:m CTPYKTYPHOll XHMHH soro) HCXO.D:HOrO <poc<popowaHHqeCKOrO COe.D:HHeHI\JI 

<poc<popopraHHqeCKHX COe.D:HHeHHH . TIpe.D:nOJIO)l(eHHe H He npHBO.D:HT K cnnpodiocrpopaaaa. B xasecrse KO' 

o B03MO)l(HOCTH 06pa30BaHHSI TaKHX COe.D:HHeHHll oc­ HeqHbIX npO.D:yKTOB 06pa3yIOTC}I aaxreuteaatae 1,2,4­

HOBaHO na TOM, qTO 3aMeIl.l,eHHble 2').} -<pOC<pOJIH.D:HHbI .D:Ha3a<p0c<p0pHHbI C TeTpaKOOp.D:HHHpOBaHHbIM aTOMOM 

npa B3aHMO.D:ellCTBHH C P}l.D:OM 3JIeKTp0<pHJIbHbIX pea­ <poc<popa. 

reHTOB (rescaqrropauerouou, c.c.c-rpaqrropauero-

Ph 
I PhFo~hPON ::::::,...R-C=N-NAr Et3N'HClCi<, - N~Ar.. .. ..e', \C}-a - Et3N 

N C=N-NAr i 1=N\ I I 
Ph Ph R Ph R 

~hFoH Ch
 ° ­eN - ~ .. .. H o_p N-Ar .. H ~P N-Ar' N-Ar Cl Cl 
N~'1= IN~'1= I, 1= ' Ph/ ~-NPh/ ~-N~ -N 

Ph R Ph R Ph R 

B TO )l(e BpeMSI saxretra .D:Ha3a<poc<p0JIH.D:HHOBOro 

3aMeCTHTeJI}I B MOJIeKyJIe 4,5~.D:HfH.D:po<pypaHaaa oxca­
3a<poc<p0JIH.D:HHOBbIll, KaK yCTaHOBJIeHO HaMH B .D:aHHOll 

pafiore, n03BOJI}leT nOJIyqHTb TpHl.I,HKJIHqeKHe cnnpo­
<poc<popaHbI. PeaKl.I,HH 2-(4,5-.D:HfH.D:po-3-<pYPHJI)-N­

<peHHJI-l ,3,21..3 -OKCa3a<p0c<p0JIH.D:HHa (I) C C,N-.D:HaPHJI­

HHTpHJIHMHHaMH npOBO.D:HJIH B M}lrKHX YCJIOBHSlX 

(6eH30JI HJIH TrcP, 20°C), HHTpHJIHMHHbI reaepaposa­
JIH in situ H3 cooTBeTcTBylOIl.I,HX rH.D:pa30HOHJIXJIOpH­

.D:OB .D:ellCTBHeM TpH3THJIaMHHa. B xasecrse KOHeqHbIX 

rrponyxros nonyseasr YHHKaJIbHble TpHl.I,HKJIHqeCKHe 

COe.D:HHeHH}I C Y3JIOBbIM neHTaKOOp.D:HHHpOBaHHhIM 

aTOMOM <poc<popa - 2,4-.D:HapHJI-9-oKca-3,4-.D:Ha3a-l­

<poc<pa6Hl.I,HKJIO[4.3 .0]HoHa-2,5-.D:HeH-l ,2'-cnHpo·3'· 

<peHHJI-l ',3',2,')..5-OKCa3a<poc<p·OJIH.D:HHbI (II-IV). 
TIYTb K COe.D:HHeHHSlM (II-IV) CB}l3aH C nepso­

HaqaJIbHbIM B03HHKHOBeHHeM 6HnOJISIpHOrO HOHa 

P+-C=N-N-. 3aTeM aHHOHHbIll aTOM asora 6HnompHO­

ro HOHa araxyer aKTHBHpOBaHHoe <pOC<poHHeBOll rpyn­
nHpOBKOll nOJIO)l(eHHe 2 .D:HfH.D:po<pypaHa. TIPH 3TOM 

npOHCXO.D:HT pacmennenae naranpodiypaaoaoro l.I,HKJla 

no CB}l3H C-O H 06pa30BaHHe rneCTHqJIeHHOrO <poc· 
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Ar 
\ 
p=N-NHPh + Et3N --~.. 

CI 

Ar-C=N-NPh ..• Co,pJ2o c}-a
\ 

~/ ~=N-NPh 
Ph Ph Ar 

+ -
Ar-C=N-NPh + Et3N·HCI 

CO ;:;Q

--~.. 'p N-Ph---.. 

~/ FN 
Ph Ar 

pasorconepacamero rerepouaxna. PeaKQH~ aasep­

C~ 3aMbIKaHHeM n~THqJIeHHOrO IPOCIPOpKHCJIO­

aconepacamero QHKJIa TpHQHKJIHqeCKOM CHCT~MbI B 

3YJlbTaTe B3aHMo,UeMcTBH~ aHHOHHoro aTOMa KHCJIO­

na C KBaTepHH30BaHHbIM aTOMOM IPocIPopa B 6Hno­
HOM HOHe p+-C-C-e-O-. TaKHM 06pa30M, B 3THX 

aKUH~X npOHCXO,UHT 06pa30BaHHe ,UByX HOBbIX rere­

UHKJIOB, naasarpocrpopaaosoro H oKcaIPocIPOJIaHO­

ro, npa coxpaaeaaa OKCa3aIPocIPOJIH,UHHOBoro QHK­

IICXO,UHoro coe,UHHeHH~ P(III). 

~I FN' 

Ph Ar 

II-IV 

Ilosrosry B aHaJIHTHqeCKH qHCTOM BH,Ue (co­

p)l(aHHe OCHOBHoro sentecrsa He MeHee 96%) HaMH 

enea nHIIIb 2,4-'uHIPeHHn-9-oKca-3,4-zraaaa-Lspoc­

a6HQHKno[4.3.0]-HoHa-2,5-'uHeH-l ,2'-cnHpo-3'-IPe­

IlUI-l ',3',2'1.,5-oKc~aIPocIPOJIH,UHH (III) (BbIXO,U 52%, 

. lIJI. 189-190°C). ,[J;Ba rtpyrax coe,UHHeHH~ (III, IV) 
apaxrepaaosanu CneKTpaJIbHbIMH MeTo,UaMH. I1x co­

~p)l(aHHe B BbI,UeJIeHHOM npozryxre COCTaBAAJIO 91 

88% COOTBeTCTBeHHO, qTO onpezieneao MeTo,UaMH 

exrpocxonaa 5IMP I ~ [no OTHOCHTeJIbHOH HHTeH­

XBHOCTH CHrHaJIOB aJIKeHHJIbHbIX nporoaos coezm-

HHH (II, IV), (III, V) H (IV, VI)] H 31p (no OTHO­

lITeJlbHOH HHTeHCHBHOCTH CHrHaJIOB B 06JIaCT~X ()p 

·14.5-;--76.0 H 7.8-8.8 M. ,U.). 

() \ 
O-P N-Ph 

~~FN 
PhAr 

II-IV 

HO ("'OH 

0 1h- oh-HOH .. 'p N-Ph--- H ~P N-ArC "=
N . I/"'0.. /
Ph/" '0..../ '0 I-N 

Ar 

V-VII 

Cnaporpoctpopanu (II-IV) B cnexrpax 5IMP 31p 

npencraaneasr CHrHaJIaMH B 06JIaCTH - 74.5+- 76.0 M. 

.n., qTO COOTBeTcTByeT nenraxoopnaaaposaauoay aTO­

My IPocIPopa H ~BJI~eTC~ Ba)f(HeHIIIeH xapaxrepacrn­

KOM, rroztraepacnarouteii TPHQHKJIHqeCKOe crpoeaae 
nOJIyqeHHbIX coe,UHHeHHM. B cnexrpax 5IMP 'n CHfHa­

JIbI aJIKeHHJIbHbIX npOTOHOB npO~BJI~IOTC~ B BH,Ue ,Uy6­

nera npa 6.51-6.55 M. ,U. eJpH 18.6-19.1 Tu). TIpOTO­

HbI MeTHJIeHOBbIX rpynn OCHz npeztcraaneasr ,UBYM~ 

napaua MyJIbTHnJIeTOB B 06JIaCT~X 3.41-3.45 H 4.24­

4.33 M. ,U. TIpOTOHbI rpynn NCH z npencraanensr ,UBy­

M~ MyJIbTHnneTaMH C XHMHqeCKHMH C,UBHraMH 8 3.04­

3.06 H 3.38-3.47 M. ,U. MeTHJIeHOBbIe nporonu, CB~­
3aHHhle C aJIKeHHJIhHbIM aTOMOM yrnepona, xapaxrepa-

TpHQHKJIHqeCKHe cnapotpocrpopaau (II-IV) npen­

CTaBJI~IOT C060M KpHCTaJIJIHqeCKHe aemecrna cserno­

)f(eJITOrO QBeTa, XOpOIIIO pacrsopaasie B 6eH30JIe, aue­

TOHe, T['cP, nJIOXO - B 3IPHpe. OHH rH,UpOJIHTHqeCKH 

secssta HeycTOMqHBbI. TIPH conpaxocaoaenaa C BJIa­

rOM B03,Uyxa (ocofieaao B pacrsopax) npoacxoznrr pas­
MbIKaHHe 060HX narasneuaux QHKJIOB, H 06pa3YIOTc~ 

npoasaonasre 1,2,4-,UHa3aIPocIPopHHa C rerpaxoopnn­

HHpoBaHHbIM aTOMOM IPocIPopa - 4-0-(2-IPeHHn­

aMHH03THJI)-1 ,3-,UHapHJI-4-0KCO-5-(2-fH'upoKCH3THn)­

1,4-,UHfH,Upo-1,2,41.,5-,UHa3aIPocIPopHHbI (V-VII). 

rOH 
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3YlOTCH napoii MyJIhTHnJIeTOB npa 2.24-2.27 H 2.68­
2.70M. n. 

Ilponyxrsi rH,ll,pOJIH3a TpHUHKJIHqeCKHX coenaae­
HHH - 3aMell.l,eHHhie 1,2,4-,ll,Ha3a<poc<popHHhl (V-VII) B 
cnexrpax 51MP 31 P npencrasneasr CHrHaJIaMH C XHMH­
qeCKHMH C,ll,BHraMH 8p 7.8-8.8 M. n., xapaxrepnsnnr 
,ll,JIH naaaaqroctpopnnoa C rpynnoii p=o H 3K30UHKJIH­
qeCKOH CBH3hlO P-o [3, 8]. 3THJIeHOBhle nporonsr re­
TepOUHKJIa B cnexrpax 51MP lH npeztcraanenu ztyfine­
TaMH B 06JIaCTH 7.70-7.75 M. ,ll,. eJPH 24.4-25.1 Tn). 
TaKHe 3HaqeHHH XHMHqeCKHX C,ll,BHrOB H KCCB xapax­
repnu ,ll,JIH aaaaadrocdropaaoa nO,ll,06HOrO crpoeana. B 
TO JKe BpeMH 3TH CHrHaJIhl pacnonaraiorca B 60JIee 
CJIa60M nOJIe, qeM CHrHaJIhl aHaJIOrHqHhlX 3THJIeHOBhlX 
npOTOHOB ,ll,Ha3a<poC<popHHOBoro <pparMeHTa cnupo­
<poc<popaHoB (II-IV). 

TaKHM 06pa30M, B OTJIHqHe OT peaKUHH C ysacra­
eM 2-( 4,5-,ll,Hm,ll,po-3-<pypHJI)-1 ,3-,ll,H<peHHJI-l ,3-,ll,Ha3a­
2,,}-<pOC<pOJIH,ll,HHa B3aHMO,ll,eHCTime 2-(4,5-,ll,Hm,ll,po-3­
<PYPHJI)-N-<peHHJI-1-oKca-3-a3a-2",3-<pOC<pOJIH,ll,HHa (1) C 
HHTpHJIHMHHaMH He npHBO,ll,HT K pacutennemno oxca­
3a<poC<p0JIH,ll,HHOBOro UHKJIa. 3TO, sepoxrao, CBH3aHO C 
B03MOJKHOCThlO 06pa30BaHIDI B ,ll,aHHOM cnysae KOHeq­
HblX nponyxroa C neHTaKOOp,ll,HHHpOBaHHbIM aTOMOM 
<poc<popa B TpHrOHaJIbHO-6HnHpaMH,ll,aJIhHOH KOH<pHry­
paUHH, .D.JIH KOTOpOH reoverpasecsne napasserpsr BXO­
,ll,»lIIHX B COCTaB TpHUHKJIHqeCKOH CHCTeMhl OT,ll,eJIhHbIX 
reTepOUHKJIOB H rpyrmapoaox aTOMOB X-P-Y (rne X, 
Y = C, 0, N) HaXO,ll,»TCH B COOTBeTCTBHH C xapaxrep­
HhlMH .D.JIH HHX 3HaqeHHHMH. 

3KcnepHMeHTaJlhHast qaCTh 

Cnexrpsr 51MP IH H 31p CHHTbl na npnfiope Broker 
Avance-400 aa qaCTOTaX 400.13 H 161.98 Mf'u COOT­
BeTCTBeHHO. PacTBOpHTeJIb CDCh MJIM C6D6• XHMHqe­
CKHe C,ll,BMrM ,ll,JIH cnexrpos na xnpe 31p H3MepeHhi OT­
HOCHTeJIbHO 85%-HOH H 3P04. 3JIeMeHTHbIH: aHaJIM3 
BhlTIOJIHeH na aBTOMaTMqeCKOM CHNS-aHaJIM3aTOpe 
Vario Microcube Elementar, <poc<pop onpenenen cnex­
Tpo<poTOMeTpHqeCKM. 

Bee onepauna no cHHTe3Y M BbI,ll,eJIeHHlO coemnre­
HHH P(III), a raiose peaKUMH C MX ysacruea npoaozm­
JIM npa MCnOJIh30BaHHH a6COJIlOTHbIX paCTBOpMTeJIeH: 
B arvocdiepe aproaa, 

N-<1>eHHJIaMHH03TaHOJI (99%) - KOMMepqeCKMH 
nponyxr npOM3BO,ll,CTBa «Acros» . HMTpHJIMMMHhl re­
HepHpOBaJIH in situ ,ll,eHCTBMeM TpH3TMJIaMMHa M3 COOT­
BeTcTBylOlIIMx rM,ll,pa30HOMJIXJIOpM,ll,OB [9]. OeH30JI, 
Tr<1>, ,ll,H3TMJIOBblH: 3<pHP H TpH3TMJIaMHH OqMlIIaJIH H 
cynIMJIH no CTaH,ll,apTHbIM MeTO,ll,HKaM [10]. 

to. r: Tpuiuun, B: ff. Ha.lfecmHlI';Pf 

3-)l,HXJlOPeJlOCeJlHHO-4,5-,ll,HrH,ll,poeJlypaH nonysana 
no MO)m<plfuHpoBaHHoH MeTO,ll,HKe [3]. K cycnensaa 
437 r (2.1 MOJIh) nHTIfXJIOplfCTOro <poc<popa B 250 Mn 

6eH30JIa npa nepeneunrsaaaa If OXJIaJK,ll,eHIfIf peas­
UHOHHOH: CMeCIf no 10DC ,ll,06aBJIHJIH no KanJIHM 50 r 
(0.7 MOJIb) Tr<1>. PeaKUHoHHylO CMeCh nepeereurana B 

reseaae 1 q npa 10DC If 1 q npa 20DC. Bsmasunn 
KOMnJIeKC OT<pHJIhTPOBblBaJIH, nponsmana 6eH30nOM 
(100 MJI) H CyWIfJIH B saxyyve, nOJIyqHJIH 317 r 
(100%) rexcaxnopdioctpara 3-( 4,5-,ll,Hm,ll,p0<pYPHn)TpIl­
XJIOP<P0C<P0HHjj, KOTOpblH cycneuztapoaana B 400 Mn 

6eH30JIa. K cycrreasaa npa 20 DC H nepeaeumaamn 
He60JIbWHMIf nOpUHjjMH ,ll,06aBJIjjJIH 360 r (1.4 MOJlb) 
aoztana TeTp33TIfJIaMMOHlfjj. PeaKUHoHHylO CMeCb ne­
peMeWIfBaJIH B resenae 1 q npa 20DC . COJIb aMMOHHR 
OT<pIfJIhTpOBhIBaJIH H npOMbIBaJIH 6eH30JIOM (100 MJI). 
<1>HJIbTpaT ynapasana, OCTaTOK neperonxna B saxyyae. 
BbIXO,ll, 80 r (66.5%), T. xan. 43-45DC (l MM pr. CT.), 
n1° 1.5660. Cnexrp 5IMP lH (CDCh), 8, M. zt.: 2.85M 

(2H, CH2C=, 3JHH 10.0, 4JHH 1.7, 3J pH 0.7 rio, 4.37 1 
(2H, CH20, 3JHH 10.0 ru), 6.60 zt. T (1H, CH=, 
4JHH 1.7, 3JPH 3.2 ru). Cnexrp 5IMP 31 p (CDCh): lip 
155.0 M. ,ll,. <1>H3HKo-XIfMHqeCKHe KOHCTaHThl If cnex­
.rpansasre xapaxrepacrnxa cooraercrayior OIUlcaH­
HhIM paaee B pafiore [3]. 

2-(4,5-)l,HrH,ll,po-3-eJlypHJl)-N-eJleHHJl-l,3-oKcaJa­
2",3-eJlOCeJlOJlHJl:HH (I). K pacraopy 0.12 MOJIH N-$e­
HlfJIaMlfH03TaHOJIa M 35 MJI (lO%-HhIH M36bITOK) rpa­
3TlfJIaMlfHa B 300 MJI 6eH30JIa ,ll,06aBJIjjJIH no xannsa 
pacrsop 0.12 MOJIjj 3-,ll,HXJIOP<P0C<pIfHO-4,5-,ll,HrHLlPO­
rpypana B 50 MJI 6eH30JIa npa TeMnepaType G-5°C. 
Cvecs nepeMeWHBaJIH B renenae 0.5 q npa OCC H 

20DC.0.5 q npa rH,ll,pOXJIOPM,ll, TpH3THJIaMHHa OT­
<pMJIbTpOBbIBaJIH M npOMblBaJIH 6eH30JIOM. <1>IfIlbTpaT 
ynapasana, OCTaTOK npOMbIBaJIH 3<pHPOM If CYWHIIll B 
saxyyve. BhIXO,ll, 75%, T. nJI. 75-77D C. Cnexrp 51MP 
lH (C6D6) , 8, M. n. : 2.05-2.18 M (2H, =CCH2), 2.79 M 
(2H, NCH2), 3.67-3.97 M (4H, OCH2), 6.56 M (IH, 
=CH), 6.82-7.29 M (5H, Ph). Cnexrp 51MP 31p 

(CDCh): 8p 119.70 M. Jl:. Haiiaeuo, %: C 61.30; H 6.05; 
P 13.20. C12HI4NOzP. BbIqHCJIeHO, %: C 61.27; 
H6.00;P 13.17. 

2,4-)l,H«»eHHJl-9-oKca-3,4-Jl:Ha3a-l-«»oceJla6uuuK­
JlO [4.3.0JHOHa-2,5-Jl:HeH-l,2'-cnnpo-S' -eJleHuJI-l',3', 
2'",s-oKca3a«»oc«»OJlHJl:HH (II). K 0.002 MOJIjj N-$e­
HIfJI6eH3rH,n:pa30HOHJIXJIOpH,n:a B 5 MJI 6eH30JIa ,ll,06aB­
JIjjJIH npn 20DC pacrsop 0.002 MOJIjj <pOC<P0JIH,ll,HHa (1) 
B 5 MJI 6eH30JIa H 0.003 MOJIjj TpH3THJIaMHHa. Caecs 
BbI,n:epJKHBaJIH npa 20DC B TeqeHHe 24 q npa nepnona­
qeCKOM nepeveuraaaaaa. rHJl:pOXJIOPH,ll, TpH3THIIaMll­
ua OT<pHJIbTpOBblBaJIH H npOMhIBaJIH 6eH30JIOM. Pac­
TBOpHTeJIb YJl:aJIjjJIH, OCTaTOK paCTBOpHJIH B 20 MIl 3$ll­
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enue mpUI/UKRU'IeCKUX cnupoipoctpopauoe ... 

,neKaHTHpOBarIH, BhI,llep)KHBarIH npn TeMneparype 
Q-:-- 15°C, OT<pHJIhTPOBhIBarIH H CyWHJIH. BhIXO,ll 
%, T. nJI. 189-190°C. CneKTP 51MP 'H (CDCh), 0, 
n.: 2.27 M H 2.68 M (2H, =CCH2), 3.04 M H 3.47 M 
, NCH2), 3.45-4.30 M (4H, OCH2), 6.52 n (lH, 
H, 3JPH 18.6 r.o, 7.00-7.92 M (15H, Ph). CneKTP 
p 31 p (CDCI3): s, - 74.5 M. zt, Haiineno, %: C 

.80; H 5.69; P 7.15. C25H24N302P. BhI'IHCJIeHO, %: C 

.92; H 5.63; P 7.21. TIPH BhI,llep)KHBaHH}I cnnporpoc­
pana (II) aa sosnyxe B Te'leHHe 10 CYT OH nOCTe­
HHO rH,llpOJIH3yeTc}I C 06pa30BaHHeM 3aMew.eHHOfO 
a3acjloc<popHHa (V) (lI:V = 77:23). COe,llHHeHHIO (V) 
cnexrpe 51MP 31p coorsercrsyer CHrHarI C XHMH'Ie­

M C,llBHfOM op 8.80 M. n. B cnexrpe 5lMP IH napa­
C CHfHarIOM arIKeHHJIhHOfO npOTOHa COe,llHHeHH}I 

npacyrcrsyer CHrHarI arIKeHHJIhHOfO nporona 
a3a<p0c<p0pHHOBOfO u.HKJIa COe,llHHeHH}I (V) C 0 
70 M. n., 3JpH24.8 ru. 
COe,llHHeHH}I (III, IV) nonysann aHarIOfH'IHO C HC­
JIb30BaHHeM Bxasecrae pacTBOpHTeJI}I Tr<1>. 
2-HuTpoeJleuuJI-4-eJleuuJI-9-oKca-3,4-LJ.ua3a-I­

H

H

c!paouIlUKJIO [4.3.0) HOHa-2,5-LJ.ueH-l ,2'-cnupo-3 '­
HUJI-I',3' ,2,/...5-oKca3aeJloceJlOJIULJ.UH (III). BhIXO.ll 
% (cOLJ.ep)KHT 9% npoLJ.YKTa rnnponaaa). CneKTP 
p 'n (COCI3), 0, M. zt. : 2.27 M H 2.70 M (2H, 
CH2), 3.06 M H 3.39 M (2H , NCH2), 3.41- 4.24 M 
, OCH2), 6.55 LJ. (IH, =CH, 3JpH 19.1 ru.), 6.99­

21 M (14H, Ar). Cnexrp 5lMP 31p (CDCh): s, - 76.0 
n. TIPOLJ.YKT rH,llpOJIH3a (VI) npeLJ.CTaBJIeH B cnexrpe 
p 1H CHfHarIOM npOTOHa =CH (0.1H) npa 0 7.75 M. 
l'JpH 25.1 Fu) , a B cnexrpe 5lMP 31p - CHrHarIOM C 
ImqeCKUM C.llBHfOM op 7.90 M. .ll. 
Z-IipoMeJleHuJI-4-eJleHuJI-9-oKca-3,4-LJ.ua3a- r­
c41aoulluKJlO[4.3.0) HOHa-2,5-LJ.UeH-t,2' -cnupo-3 '­
HUJI-I ',3',2,/...5-oKca3aeJloceJlOJlULJ.UH (IV). BhIXOLJ. 

1% (conepsorr 12% npozryxra rHLJ.pOJIH3a). CneKTP 
p lH (COCl3), 0, M. n.: 2.24 M H 2.69 M (2H , 
CH2), 3.04 M H 3.38 M (2H, NCH2), 3.44-4.33 M 
, OCH2), 6.51 n ( 1H, =CH, 3JpH 18.9 ru ), 6.95­
5 M (l4H, Ar). CneKTP 5lMP 31 p (COCl3): op ­

'.30 M. n. TIpO,llyKT rH,llpOJIH3a (VII) npencrasnen B 
errpe 51MP lH CHrHarIOM nporona =CH (0.14H) npn 
7.70 M.,ll. eJPH 24.4 I'u), a B cnexrpe 51MP 31p - CHf­
nOM CXHMHqeCKHM C.llBHfOM op 7.8 M. LJ.. 
ABTOPhI asipaacaror 6JIafO.llapHOCTh T. B. Fousap sa 
aCTHe B BhInOJIHeHHH 3KcnepHMeHTarIhHOH pa60ThI. 
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Pa60Ta BhInOJIHeHa npn <pHHaHcoBoH nonnepxoce 
POCCHHCKOfO rpoana <pYH,llaMeHTarIhHhIX HCCJIe,llOBa­
HHH (rpaar N2 11-03-00648). 
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