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CHHTE3 H CTPOEHHE I,3 ,3,3-TETPAIiPOM -1-HHTPOITPOTIEHA 

© E. K. CJI060'u411KOna,1 E. B . CTy KaHh,1 H. A. A HI1CI1.MOBa,1 A . A . Kyacaesa," B. M . EepeCTOBl1l1,KalI l • 

IPOCCUUC1Wii zocyoapcmeennu ii neOaZ02U'leCKUUyuue epcumem u.HeHU A. /1. r epZWHO 

POCCU5l, 191186. Cauxm-Ilemep tiype, naii. p. MOUKU, 48; e-mail: kohrgp u@yandex.ru 

2H atfuOHGllblibZii u uuepans no-cupeeeoii yuueepcumem «T opuuii» , Cans m-Ilemepbype 

Paspati omau uemoo CILHme3a pauee lIeU3eeCm1l020 np eocmaeumenn eeu -tipounumposmenoe 
1-6poM-2-mpu6p OMAtemuJl-1-llUmpo3mella (1,3,3 ,3 -mempatipou-l -numponponeua) ; e20 cmpoeuue 
oxapatonepusoeano siemooauu 11K, YC/J U H M P IH . /3C cnexmp octconuu C np ueneitenueu eemep osop ­

pensuuonnux H MBC »tccnepuxcenmoe. 

KJIIO'lCBLlC CJ1 0 Ba : conpszcennsre HI1Tp0aJIKeHhI, 2e.M-raJIOr CHHI1Tpo3TCH, 1,3,3,3-TcTpa6po M-l­

usrrponponen, 6pOMl1pOBaHl1e, ner anpofipov apoaaaae. 

Iloas nue nnsrii I1HTepec K COrrpH)f(eHHbIM Hl1Tp an­ [6-10] coe,UI1HCfIl1H: a:3I1pH,UHHOB, 6eH30L\1I0KCOJIOB, rnn­

KeHaM 06yCJlOBJIe H ax RhICOKOH peaxuaounoa cno cofi­ paposaaa srx 6ell30cPypauoB, oxcauopfiopaenon If np. 
HOCThiO H B03MO)f(HOCThiO CHHTe3a aa HX OCHOBe pas­ H aMIf paspafior au MCTO,U canresa nosoro npencra­
JIH'IHblX KJIaCCOB opr 3HH4eCI<HX BemeCTB [1 , 2]. Ellie BHTeJI}! pxna TpHraJIOreHMeTHJICo,Uep)f(aw.ux 2eJl/-6pOM­

60JlhUlHii CHHTeTHLleCKHH rrOTeHUl1aJI I1MeIOT ze.\t - r aJIO­ mrrposr enoa - 1,3,3,3-TCTpa6pOM- I - II I1TponpOneI-Ia. B 

renmrr poar enu Gnaronapa npacyrcrsmo B HX MOJIe­ Ka4eCTBe ucxonnoro pearerrr a lfCnOJIb30BaJIH 3,3,3­

Ky JIaX ran ore na [2 , 3 ]. 1/13 rrpencr aairr eneii ororo pazta, rpnfipou -l-mrr ponponen, KOTOphIH nOJlY4aJIH no MeTO­

conepacaum x Tp l1r aJIOreHMeTI1JIbHYfO r pynny, 113Bec­ llHKe [11] H BBO,UHJIli B peaxnmo 6POl\tHpOBaHHlI . Ilpo­
TeH JlHWb 1-6p01vl- l -HHTPO-2-TPHXJIOPMCTHJl3TeH (1 ­ uecc ocyw.ecTBJI}!JIH npu HCl10JIh30BaHHlI 3KBI1MOJIh­

6poM- I -HHTPo-3 ,3 ,3-TpuxJ10pn pou eH) [4]. TIoKa3aHO, HhlX KOJIH4eCTB HHpo aJIKCHa (1) 11 6pOl\Ia B pacr sope 
LITO Oil ofinaztaer 6aKTep I111,11,UHhI MH CBOHCTBaMH [4] H xnoporpopaa B Te4eHHe 48 "I np u - 20 °C. n OJIyLIcuHhIH 

}!BJI5J:eTClI nepcnexnmasrv peareirr oa B CHHTe3e epyHK­ 1,2, 3,3,3-neHTa6poM- I -HHTponpol1aH (ll a, 6) npezr­
lI,HOHaJlH3UpOBaHHhIx Kap60- [5] H r eTep01l,I1KJII14eCKI1X CTaBJlHeT C060H ner yxee MacJIo06pa3Hoe BeIlJ,eCTBO. 

H 2 I / N0 2 Br2, CHC13 Br • . / N02 a-mIKOJTHH, H /Br H........ / N0 2
 
........C= C
3./C=C" • HB / C- C;::::--HA • + / C= C<,

-20°C, 48 4 Et20 ./
Br3C H Br3C Br Br3C N0 2 Br3C Br 

Ua, 6 E-IIIa Z-III6 

)J.erH.up06pOMl1pOBaHl1e nocnena er o 3KBHMOJIbllblM OTIIOUleHHI1 (TIa):(1l6) = 20 : 1. 1130Mepy (lla) npn­

KOJII14eCTBOM U-nHKOJIHHa B pa crsope 3cPupa aasepura­ n annexcar CHrH aJIhI npa 7.00 (HA , 3J II H 1.95 fll,) H 

JIOCh 06p a:30B3HUCM 1,3 ,3,3 -TeTpa6poM- I-HHTpol1pO­ 5.76 M. n . (Hs, JJHH 1.95 I'u) , a H30Mepy (II6) - 6 .73 

I1CHa B aane CMCCH H30MepoB E - (Illa) H Z-(1Il6) B co­ (H A , 3J HH 5.68 f~) u 5.31 M. ):(. (H13, 3J HH 5.68 [ 11,) . 

orn ourena a 8: 1 C 06W.HM BbIXO.uOM 82% . KOJlOHOLlHOe B cn exrpe 'H- 13C HMBC (puc. 1) COe,llHHeHHH 

xpou ar orparpaponan ae (CHJII1Kar eJIh, 3JIfOeHT - t en ­ ( l1a, 6) aafimonaerca xoppenau as CHrH 3JIOB MCTUHO­

TaH) CMeCH H30MCpOB n03BOIl UJlO nOJTy4HTh HH,llHBI1):(y ­ BhIX np oroaoa C co oTBeTCTBy fOlL.(lI MH CHrUaJI3MH aTO­

aJIhHhl ii 1130 Mep E-(lIIa). MOB y rnepon a, ,llJI}! H30Mcpa (lIa) : HA (7 .00 M. ,ll,)/C 
1 

2
Cl1eKTp 5IMP IH nCHTa6pOMHI1Tp0l1p OnaHa (II) co­ (8 4 .54 M. n. , JCH 170 .86 f u), H s (5.76 M. ,U.)/C (65 .34 

nepxor r ,UBa naoopa .uy6JIeTHhIX CHrHaJIOB MCTUHOBhIX M. ,U., JCH 157.8 0 I'u) , HA/C 3 (35 .66 M. n.), H I/ C 
J 

I1pOTOHOB, 4TO cBI1,lleTCJlhCTBYCT 0 cyniecrsosaaaa (35.66 M. n.); ,llJI}! H30Mepa (£16) : HA (6 .73 M. ,ll.)/C 
1 

2 
sror o semecr sa B BI1,LtC CMeCH n n acr epeoa epos B co- (77.50 M. n ., JCH 165.02 Tu), H 13 (5.31 M. .u.)/C

n Cryl1HJIO B Penaxinno 20 cPeBpaJl )! 20 14 r. 
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(65.1 1 M. JJ: ., JCH 15 1.85 I'u), HA/C3 (20.28 M. JJ: .), 
HB"C3 (20.28 M. JJ: .). 

B 11K cn exrpe BeI.I.J:eCTB (Ila, 6) nonocsr nornonre­
HIl)] neconpxacennoii arrrporpyrmsr np051BJI51IOTC51 npn 
1586, 156 1 H 1341, 1317 CM- I

. 

Cnexrp 51MP lH CHHTe3HpOBaHHoro HaMH 1,3,3,3­
r erpafipov - l -uar ponponeaa (ill) cOJJ:ep)KHT CHrHaJIhI 
JJ:BYX onednuroeux npOTOHOB npa 7.47 M. JJ: . JJ:llil E­

8, M . JJ:. 

E. K. CJl0600 ~ ZlK06a ZI op. 

H30Mepa (lIla) H 8.57 M . JJ:. JJ:llil Z-H.30Mepa (III 6) , GTO 
XOpOIlIO cornacyer cn C JJ:aHHhIMH JJ:llil crpyxrypno 
nOJJ:06HhIX coeJJ:HHeuHH [3, 12, 13]. Cnexrpu 51MP l3 C 

H IH_
l3 C HMBC 1,3,3,3-TeTpa6pOM-1-HI1TponponeHa 

TaK)Ke cOJJ:ep)KaT JJ:Ba aatiopa CHrHaJIOB aTOMOS yrne­
p0JJ:a. 

B cneKTpe 51MP IH_l3 C HMBC (pHC. 2) E-H30Me­
pa (lIla) CHrHaJI nporoaa He(7.47 M. JJ: .) xoppenupyer 

C I6 

115-­ - - Cia 

20 

30 

40 

50 

60 

70 

80 

90 

100 

5, M . ):(. 

10 
20 
30 

40 

50 

60 

70 
80 

90 

100 
110 

120 

130 

140 

150 

160 

S, M. JJ:.7.0 6.5 6.0 5.5 

P IIC. 1. Cnexrp \H- 13C HMBC COe,lUlHeHHH (lla , 6). 

H~ H~ 

E12 

I 
H ~/C 3 

~ C~6• 
l-­ cia 

3HB!C
• 

H6/C I 

C16B. Z 

H
a Br N02B ~ \2 1 / \2 1 /
c=c C=C HB!C I 

3/ \ 3/ \ •Br3C N0 2 Br3C Br
a,E 6, 2 2HB!C

H~/C2 

.> <, ~ + Cj6
JCH 175.96 [L( JCH 180.10 ru 

II
9.0 8.5 8.5 7.5 7.0 5, M. JJ: . 

PIfC. 2. Cnexrp IH_13C HMBC COe,l(I1HeHHH (IlIa, 6). 



CUHme3 u cmpoenu e 1,3,3,3-mempa6poM-I-HumponponeHa 

2
C CHrHarIOM aTOMa C (135.96 M. )J,.), HMeIOm HM 

pHO np51MYIO KOHcTaHTy JHC 180.10 I'u. CHrHarI npa 
IlC 103.75 M.)J,. rrpaaannexorr arosry yrnepozia c', CHrHarI 

eHa npa 29.80 M. )J,. - aroxry yrnepozra C3 TpH6poMMe­

'Jle- THJIbHOH rpyrmsr. )J;JI5l Z-H30Mepa (1Il6) llpOTOH npa 

'ITO 

8.57 M. )J,. xoppermpyer C CHrHarIOM aTOMa C2 rrpn 

IMe- 144.72 M. ,U., MMeIOmHM rrp51MYIO KOHcTaHTy JHC 

175 .96 I'u; CHrHarI npa 76 .85 M. )J,. OTBe'IaeT aroay 
yrnepozia c', CHrHarI npa 18.14 M. )J,. - arosry yrnepo­

3 na C rpyrrrrsr CBr3. He06bI'IHOe (cHJIbHOrrOJIbHoe) 

pacnonoacenne carnana aTOMa yrnepozta TpH6poMMe­

TI1JIbHOH rpynnsr no cpaBHeHHIO C TaKOBbIM B CC 1r 
rpynne (87.90 M. )J,.) 1-6poM-I-HHTpo-3,3,3-rpHXJIop­

nponeaa MO)l{HO 06b51CHHTb, nO-BH)J,HMoMy, «3<P<peK­

TOM T51)l{eJIOro aTOMa» [14]. H K cnexrp coe)J,HHeHH51 

(IIIa) conepaorr n OJIOCbI nornomeaaa npn 1586 H 
13 19 CM- l

, xcropsre MO)l{HO OTHeCTH K mrrporpyrrne. 
Y<I> cnercrp semecrsa (IlIa) conepaorr nOJIOcy norno­
uieaaa Amax 263 HM (84925). 

3KcnepUMeHTaJlbHaH 'IaCTb 

<I>H3HKO-XHMH'IeCKHe HCCJIe,UOBaHH51 nponyxros 
(lla , 6; IlIa, 6) BbInOJIHeHbI C HCnOJIb30BaHHeM 060py­

.uOBaHlUI Llenrpa KOJIJIeKTHBHoro nOJIb30BaHH51 <pa­

KyJIbTeTa XHMHH POCcHHcKoro rocynapcrsenaoro ne­
naronorecxoro ynnaepcarera HMeHH A. H . Tepueaa. 

HK cnexrpsr perncrpapoaana aa cnexrporporosrer­
pe Shimadzu IRPrestige-21 B xnoporpopae. Y<D cnexrp 

sanncaa na cnercrpotporosrerpe Shimadzu UV 2401 PC 

B xsapueasix KIOBeTaX (l 0.1 CM, c ~ 0.002 MOJIb/JI), 

paCTBOpHTeJIb - 3TaHOJI. Cnexrpsi 5IMP 'n, l3C nony­

qeHbI na cnercrponerpe Je01 ECX400A C pa60'IHMH 

qaCTOTaMH 399.78 ('H), 100 .525 Mfu (l3C) B pacrsope 

xnoporpopva-c]. BH)'TpeHHHH cTaH)J,apT - CHrHarIbI 

OCTaTOtIHbIX nporonos nezteiirepnpoaannoro pacrso­

parens. 
3JIeMeHTHbIH aHarIH3 BbInOJIHeH aa aaanasarope 

Euro Vector EA 3000 (CHN Dual mode). 

~JI51 KOJIOHOtIHOH xpoMaTorpa<pHH HCnOJIb30Ba­

11H CHJIHKareJIb MapKH Macherey-Nege1 (fepMaHH51) L 
1401270 ~ npn COOTHOllleHHH BemeCTBO:HOCHTeJIb B 

cpenaeu 1/10 (no secy), 3JIIOOrpOllHbIH p5I)J, paCTBOpH­

TeJIeH no Tpanne [15]. 3HatIeHH5I Rf onpeneneuu na 

rrnacrmrax Si1uf01 UV 254, 3JIIOeHT - rexcaa-aneroa 

(2: 1); np05IBJI5lJIH napaxra HO)J,a HJIH Y<D 06ny'IeHHeM 

(A = 254 HM). 

HCXO)J,HbIH HHTpOaJIKeH (1) nOJIytIarIH no MeTO)J,HKe 

[11]. 
1,2,3,3,3-IIeHTa6poM-I-HIITponponaH (lI a, 6) . K 

pacrsopy 4.0 r (0.01 24 Mom ) 3,3,3-rpH6poM-1-HHTpo­

nponeaa B 4 MJI xnopotpopva npHJIHBarIH 0.7 MJI (2.0 r , 

126 1 

0.0124 MOJIb) 6poMa H BbI,Uep)l{HBarIM peaxunomryro 

CMeCb 48 'I npa nOHM)I{eHHOH r esmeparype (-20°C). 

Pacraop BbIJIHBarIH na -ranncy Ilerpn, rrOCJIe y )J,arI.eHH5I 

OCTaTKOB 6poMa BbI)J,eJI5IJIH 5.4 1 r (90%) 1,2,3,3,3­

rrenratipoa-l-narponporraaa ( lla, 6) B BH)J,e 6ecUBeT­

HOH MacJIo06pa:m oH )l{H)J,KOCTH (Rf 0.80, 0.68) , KOTO­

PYIO HCrrOJIb30BarIH ,UJI51 n OJIy tIeHIUI 6pOMHHTpOaJIKeHa 

6e3 )J,orrOJIHHTeJIbHOH O'IHCTKH. Do )J,aHHbIM cnexrpos 
5IMP lH H l3C, rrOJIytIeHHOe BemeCTBO 5IBJI51eTC5I CMe­

CbIO zraacrepecoaepoa (a:6 = 20 : 1) , B ero cnexrpax OT­

cyTCTByIOT nocr oponaae CHrHaJIbl. 

1,3,3,3-TeTpa6poM-l-HilTponponeH. K pacraopy 
5.41 r (0 .0 112 MOJlb) 1,2 ,3,3,3- rreHTa6poM-1 -HJn po ­

nponaaa ( lIa, 6) B 15 MJI 3<pupa rrpH6aBJI5lJIH pacr sop 
1.1 MJI ( 1.04 r, 0 .0 112 MOJIb) U-n HKOJIMHa B 5 MJI 3<pH­

pa . Il ocne BbI)J,ep)l{KM peaxuaounoii CMeCH (30 MHH) 

npa KOMHaTHoH r esmeparype B Bee )J,06aBJI5IJIH 10 MJI 

BO)J,bI. 3 <pHPHbIH paCTBOp OT,UeJI5IJIli B )J,emneJIbHOH 

BopOHKe, cyunma XJIOpll,D.OM KarIbLl,H5I , <pllJIbTpOBa­

JIM II ynapaaanu aa pOTOpHOM acnap rrr ene . OOJIy tIa­

JIM 3.70 r (82%) 1,3,3,3-TeTpa6pOM- l -m lrponponeH8 

B Bll,D.e resmo-spacaoro MaCJIa, npe)J,cTaBJI5IIOmerO 

C060H CMeCb E- H Z-u30MepoB (cOOTHOllleHHe 8:1). 

Ilocne xpoaarorpatpapoaauaa ee na CHJIHKareJIe 

(3JIIOeHT - rexcan), rrOJI)"IaJIM )l{eJITO-3eJIeHOe MaCJIO­

06pa3HOe BerueCTBO B BU)J,e CMecu E- H Z -H30MepoB, 

RfO .68, 0.54. H aH)J,eHo, %: C 8.97, 8.99; H 0.28 , 0.25; 

N 3.45 , 3.41. C3H Br4N02. BbI'IMCJIeHO, % : C 8.93 , 

H 0.25 , N 3.47. 

OOBTOpHbIM xpoaarorparpapoeanaev CMeCH E-, 
Z-H30MepOB Bbl)J,eJI5IJIli E-M30Mep ( IlIa) - MacJIoo6 ­

pasnoe BemeCTBO xcerrroro uaera, Rf 0.68. Cnexrp 
5IMP 'n, (CD Ch), 8, M. )J,. : 7.47 C (HB) . Cneicrp 5IMP 
l3C-CH}, (CDCh), 8c, M. )J,.: 29.80 (C\ 135.96 (C2, 

JCH 180.1 fu), 103.75 (C 
l 
) . 
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