
------

I S 004 - 460 

MIDI HAYK POCC"" KAH 

)KypHaJI
 
~ 

OBmEJ1
 
XJ1M J1
 

TO 83 (145) 

nsmycx 8 

2 3 

CaHKT·fieTep6ypr 

«HAYKA)) 



I

)J(ypHGJl 06LLWU XWtUU . 2013 T. 83. Bun . 8 

YL(K 547 41 4.8 

HOPEOPHEHbI, $YHKU,UOHAJlII3IIPOBAHHbIE HUTPO­

II TPI1XJIOPMETMJlbHOM r py n n AMH
 

© E. K. CJI060.ulllIKOBa, H . A. AHlICHMOBa, B. M . EepCCTOBHUKaR 

Poccuiicxuii eocyoapcmeenuu u neoazoeuuectcuii yuueep cumem UMeHU A. /1. Fep ueua
 
P OCCZI5l, 191186, Canxm-Ilemeptiype, Ha6. p . Moiixu, 48; e-mail: kohrgp u@y andex.rn
 

3nCKrp OHo.uC(PHUHTHblC cOn p~)KCHH b l C HHTpOaJII<c­ MHraHTHOH [ 10] H aHTHMHKpo6HOH [ 1 1] aKTlIBHOCTbIO. 
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Hbl jIB JUHO TC~ aKTHBHblMH .uHcHo<pHJIaMH B peaxuuax 

)J,Hnb ca- A JIb.IJ.Cpa [ 1- 3] . BBC.uCHHC B COCTaB HHTp OaJI­

KCHa sroporo anear poaoaxnerrr opao ro 3aMCCTHTCJIjf 

[C0 2R, P(O)(OR)2, SOJR, N02] He TOJIbKO Il OBbIllIaCT 

peaxuaonay io cnocooaocr s .uBOHHOH CBH3H C= C, HO 

H paCllIHp HCT CHHTCTHqeCKIJlI 1l0TCHUHaJI a.u.uYKTOB 

sa ClJCT B03MO)KHOCTI1 TpaHC<popMaUHH 3aMCCTHTCJICH 

B rpapa axorpopnsre [C O O H , S0 3H , P(O)(OH)2, N I 'h] 

rpy nn u [4, 5]. n03TOMY <PYHKUHOHaJIH3HpOBaHHhlc 

anztyxr sr p caKUHH n aeuosor o ClIHTC3a y cn eunro npu­

MCHRIOT B Kal lCCTBe HHTcpMe.uHaToB np n CHHTC3C 

npnponanx coe HHcHHlI (3fII16aTlI.uHH, 3<paHo<pHH, 

ocr porennu e ropvonu ) [1 , 6, 7] H JICKapCTBeHHhIX 

npenapar os (aanpa sicp , npor nsoa npycnsni npenapaT, 

MOp<pHH) [ 8, 9]. 
H3BCCTHO, 'lTO paz; coe.uHl-ICHHH, conepscaumx B 

MOJfCKyJIC TPliXJlOpMeTHJlbHYlO rpyn n y , ofinanaer <py­

+ o 
I, II 

Y ).I.06HhIM MCTO.uOM nOJIY'lcH H~ TaKHX BemeCTB MO)f(eT 

CTaTb p eax uua u n xnonpacoen mren na C HCnOJIh30BaHH­

CM B KatICCTBe .uHeIl0<pHJIOB HHTpOaJIKeHOB C TPH­

XJIOpMeTHJJhHOH rpyrmoji . Onaaxo CBc.ueHHR 0 seene­

HHH nOCJIe.uHlIX B .uHenoBbIH CHHTe3 orpan asenu 

JIHllIh HCCKOJIbKHMH npaa epasra [1 2, 13], npH'lCM 

Cn CKTpaJIhHhl C xapa xrepacrnxa o6pa3ylOIIJ,HXCJI npa 

3TOM anny xr os aaropasra He oficyxnanacs, a 1-6pOM­

1-Hl lTpo-3,3,3-TpHXJlOpn pOnCH B peaxumr )J,HJIhCa­

Ansnepa n o HaWHX HCCJIc.uOBaHHH HCBOBJIeKaJICH. 

Hava n OKa3aHO, 'lTO B3aHMo.ue«CTBHC TpHXJlOpMe­

THJIHliTpOaJIKCnOB ( I , II) C UHI(JJonCHTaL(HCHOM 3<pq>eK­

THBHO npor exaer B MHI'KHX yCJIOBHRX (B OTcyTCTBl1e 

pacTBOpHTCJIjf npH KOMHaTHoH rexmeparype) npn HC­

n OJIb30BaHliH 3KBHMOJlHPHhIX KOJIHlleCTB HCXOp,HbIX 

pe ar eirros C 06p a30BaHHeM npoaaaonnux HI1TpOHOp­

60p HeHoB (III, IV) . 
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3K30­

III6,IV6 

X = H (1, IlIa, 6), Sr (II, IVa, 6). 

C~HlflleH l1e yCJIOBH« pcaKUIH1 - np osenen ae ee npa 

18- 20°C BMeCTO 17-uaconoro KHrurl I CH~ (KaK 6hIJIO 

ocymecraneno anropaxta pa60ThI [13]) - n03BOJIHJlO 

YBeJlH'lHTh nsrxozu» annyxr os ).1.0 96%. H HTpOHOp 60p­

HeHhl nonys en u B BH.ue cn ecea 3Hdo(N 0 2)-(IIIa, IVa) 

H 3K3o(N0 2) -( 1II6 , IV6) crepeoaaosrepoa C npeHM YIIJ,c­

CTBCHHhlM COp,Cp)KaHHeM B COOTBeTcTBylOIIJ,HX CMeCJIX 

H30MepOB (III6) H ( IV a) . O tIHCTKa H p a3.uCJIeHHe ChI­

psi x nponyxr os pe aKUHH MeTo.uOM KOJlOHOlIHO« xp o­

MaTorpa<pHH aa CHJIHKar eJIe n03BOJIHJIH BhI.ueJIHTb co­

e.uHHeHHJI (1II6) H ( IV a) B Bu.ue nnacrepeoaepno lJHC­

ThlX KPHCTaJIJIHIICCKHX BeIIJ,ecTB. Mnaopasre nponyxru 

(IlIa) H (IV6) B HH.uHBH.uyaJIbHOM BH).I.e He H.ueHTH<pH­

UHpOBaHbl. 

COCTaB norrys enn u x coc.uHHeHuH (lIla, 6, IVa, 6) 

nozrrnepx nen .uaHHhJMH 3JIeMCHTHo r o aHaJIH3a; HX 

crpoea ae yCTaHOBJICHO Me-ro.uaMH 11K H 5IMP 'H , l3C 

cnexrpocxomm. OpaBHJIbHOCTh OTHeCeHHJI CHrHaJIOB 

n OCTynHJlO B Pe.uaKuHIO 27 nesaops 2012 r. 
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nozrraepam ea a COnOCTaBJIeHHeM nOJl}"leHHbIX .naHH bIX 
C COOTBeTCTBYIOIUHMI1 xapaKTepl1CTI1KaMI1 mrr eparyp­
HblX aHaJIOrOB [14, 15], npn onp eneneuna npa aanneac­
HOCTI1 K :moo-(N02) I1JII1 3K30-(N0 2) parry I1CnOJIb30­
sanu anamrr a -recrore KpUTepUI1, onacaansre B JII1Tepa­
Type [14-1 6, 17]. 

CUHTe3 I1CXO.nHbIX HI1TpOaJIKeHOB (1, II) ocyuiecr a­
AAJIlI no H3BeCTHblMM To.nHKaM [ 18, 19]. 

2-HllTpo-3-TpuxJ1opMeTuJ1lhluHKJlo [2.2.1] rerrr­
5-ell (lila, 6). BbIXO.n 96% , (IlI a): (1II6) = 1:5. HK 
cnexrp (CH Ch ), v, CM- 1

: 1363, 1553 (N0 2)' H30Mep 
Jlldo(NOz)-(IlIa). Cnexrp 51MP lH (CDCh), 0, M. n .: 
1.74.n ( IH, C7H', 2J HH9.81 f u), 2.40.n (1 H, C7H", 2J HH 
9.81 f u) . 3.2 9 .n. n ( I H, C4H, 3J HH 1.83, 3JHH 3.36 f u), 
3.51 n . .n ( I H, C 1H, 3J Jn l 3.78 , 3J HH 2.75 f u), 3.60 n . .n 
( I H, C3H, 3J HH 4.92 , 3JHlI 1.83 no, 5.12.n. n ( I H, C2H, 
3JHH 4 .92, 3JHH3.78 ru), 6.11 .n. n (l H , C6H, 3JHH 2.75, 
3J HH 5.55 r u), 6.69 n . n (l H, C5H, 3J HH 5.55, 3JHH 
3.36 I' u). Crrexrp 51MP 13C-{IH}, oe, M . zt.: 46.20, 
46.80 (C \ 47.46 (C4

) , 49.33 (C I), 65.28 (C \ 87.40 
?	 6 5(C-), 99.57 (CCb ), 134 .04 (C ), 140.96 (C ). Hsosrep 

JKJo(NOz)-(III6). T. rrrr . 28- 30°C. Cnexrp 51MP IH 
(C DCh), 0, M. .: 1.78 .n (I B , C7H', 2JHH 9.40 fu), 
2.19 n ( IH, c7H", 2JHII 9.40 r u), 3.37 .n. n (1H, C4B , 
3J HH2.95 , 3J HH2.83 f u), 4 .27 n . n ( l H, C3H, 3JHH 4.86, 
3J HH 2.95 r.o, 3.39 n. n ( IB , C 'H , 3J HH 1.6 1, 3JHH 
3.36 f u), 4 .49 .n. n ( I H, C2B , 3J HH4. 86, 3J HH 1.6 1 no, 
6.26.n. .n (l B , C6H, 3J HH 3.36, 3J HH 5.55 f u), 6.4 2 .n. n 
(I H, C5H, 3J HH 5.5 5, 3J HH 2.83 fu) . Cnexrp 5IMP 13C_ 
{ IH }, 8 , M• n .: 46.83 (C4

) , 48 .13 (C\ 52.30 (C l ) , 

65 .93 (C\ 88.11 (C \ 99 .48 (CCI3), 132.87 (C6
) , 

138.38 (C5
) . Haiineuo , %: C 37 .38, 37 .4 1; H 3.00, 

3.05 ; N 5.45, 5.48. CgHsCb N0 2. BbJlUICJleHO, %: 
C 37 .43; H 3.11; N 5.45 . 

2-IipOM-2-HIlTpo-3-TpHXJ10pMenl 6HUHKJlO­
[2.2.1IreIlT-5-eH (IVa, 6) . BbIXO.n 93%, (IVa) :(l V6) = 
= 5: 1. 11K crrexr p (CH CI3), v, CM- I: 1343, 1559 (N 0 2). 
IhoMep JHdo(NO z)-(IVa). T. OJI. 57-59°C. Cnexrp 
51MP 'H (CDC h), 0, M• n. : 2.0 1 n ( I H, C7H', 2J HH 
10.22 ru), 2.77 n ( I H, C7H", 2J HH 10.2 2 r u), 3.40.n. n 
(1H, C4H, 3J HH 2.06, 3J HH 2.80 Fu), 3.85 n (1H, C3B, 
3JHH 2.06 I' u), 3.82 n ( 1H, C IH, 3J HH3.24 Fu), 6.10 n . n 
( I H, C5H, 3JHH 2.80, 3J HH 5.55 r u), 6.66 .n. n ( IB , C6H, 
3J HH 5.5 5, 3J HH 3.24 r u). Cne xrp 5lMP 13C-C H}, be, 
M. n. : 46.76 (C\ 48.99 (C4

) , 59.50 (C I) , 66.05 (C\ 
94.53 (C2), 99 .0 1 (CCI3), 135.10 (C\ 142.77 (C6

) . 

Haosrep JKJo(NOz)-(IV6). Cne xrp 5IMP IH (CDC h), 
0, M. n .: 1.68 n (l H, C7H', 2JHH 10. 10 f u), 1.89 .n ( IH, 
C7H", 2J HH 10. 10 fu), 3.57 n (1B , C4H, 3JHH 2.70, 
3J HH 3.36 r u), 4. 56 .n (l H, C3H, 3J HH 2.70 r io, 4 .00 n 
(l B , C ' H, 3J HH 2.90 f u) , 6.2 2 n. n ( IH, C5H, 3J HH 

3.36, 3JHH 5.52 f u), 6.6 1 .n. n ( IH, C6H , 3J HH2.90, 3J HH 

5.52 r u). Haiineno, % : C 28.83, 28.87 ; H 2 .05, 2.09; 
N 4 .20, 4.25. CsH7BrCI3NOz. BbllJUCneHO, %: C 28.6 1; 
H 2.09; N 4 .17. 

Crrexr pu 5IMP IH, 13C (CDCh) nony-rensr na cnex­
'rposrerpe Jeol ECX400A [400 Mfu etH) , 100 Mfu 
(13C)]. B HyTpeHHI1H CTaH apr - curnansr OCTaTOlJllbIX 
npOTOHOB a eneiirepa po aanuoro paCTBOp"TCJljj. HK 
crrexrpu perncrpapos ana na <1>ypbe-cneKTpOMeTpe 
Shi madzu lR Prestige-2 1 B xn opo diopsre. 
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