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76 
20 XI1M 1151 epYHK~110HaJII13I1pOBaHHbIX HCnpC.lJ.CJlbHbIX 
83 

Hl1rpOCOC.lJ.I1HCHI1H I1HTCHCI1BHO pmBI1Ba]{)llJ,CCC5I
38 

epYH.lJ.aMCHTaJIbHOC HanpaBnCHI1C COBpCMCHHOH opra­42 
HI14CCKOH XI1MI1I1 [1 -3], a CaMI1 cOnp5l)J(cHHbIC HI1TPO­91 
aJIKCHbl 51Bn5l]{)TC5I ncpCnCKTI1BHbIMI1 CI1HTOHaMI1 1197 

83 CTpOI1TCnbHbIMI1 6 noKaMI1 npa nonY4CHI111 unipoxoro 
20 cncicrpa OpraHI14CCKI1X COC.lJ.I1HCHI1H, B T OM -nrcne 
91 Ul1Knl14CCKI1X crpyicryp, KOHCrpyl1pyCMbIX ua OCHOBC 
31 

pcaK~I1H ~I1KnOnpI1COC.lJ.I1HCHI151[4-7].
.sO 

BBC.lJ.CHI1C B crpyxrypy Hl1rpOaJIKCHOB Tpl1raJIOrCH­28 
MCTl1nbHOH rpynnbl B BI1~I1HaJIbHOC nonO)J(CHI1C no 

·7 1 
OTHOW CH I1]{) K inrrporpynrre cymCCTBCHHO paCWI1p5lCT46 

·54 .lJ. l1anm OH I1X CI1HTCTI14CCKI1X B03MO)J(HOCTCH 11 npaziaer 
·06 11M pxn Ba)J(HbIX npaKTI14CCKI1 3Ha411MbIX CBOHCTB. 

i31 )l, o cTaT0 4 HO OTMCTI1Tb, 4TO np0I13BO.lJ.HbIC Kap60- 11 
~6 

rCTCpO ~I1 KJJ I14CCKI1X CI1CTCM, concpxcaume rpynnu CF3,i03 
CCI3 I1nl1 CBf3, np05lBnSlJOT WI1POKI1H cncxrp 6110norH­

;18 
l lCCKOH aKTI1BHOCTI1; B 4aCTHOCTI1, np0I13BO.lJ.HbIC nnpponajl6
 

176 H ~I1KJJOrCKCCHa C rpyrmoii CF306na.lJ.a]{)T aHTI1MI1Kp06­


~89 HOH 11 3 H3 11 M aT I14 CCKOH aKTI1BHOCTblO [8-11]. 

~97 Ba)J(Ho 11 TO, lITO aa fiase I-Hl1rpo-3,3,3-rpl1epTop­

tSO nponeua norryscn HOBblH xnacc nCnTI1.lJ.OMI1MCTI1KOB, 
m concpacaunrx BMCCTO npl1pO.lJ.HOH nCnTI1.lJ.HOH CB5I311 
t97 C(=O)N H crepeoreanyro rpynny CH(CF3)NH, -rrous 

n 03BonSiCT 1136c)J(aTb HCKOTOpbJX epapMaKOnOrH4CCKI1X
518 

HC.lJ.OCTaTKOB nCnTI1.lJ.0B (6110.lJ.OcTynHocTb, HCyCTOH411­~61 

~2S BOCTb K epcpMCHTaTI1BHoMy rH.lJ.pOnI13Y) 11 COXpaHI1Tb 

UO CBOHCTBa npnpozmsrx nCnTI1.lJ.OB [12]. BbISlBncHHbIH 

~02 «3epepCKT drropa» 51Bn5lCTC5I Ba)J(HbIM )J.n51 MC.lJ.I1~I1HCKOH 
518 

XI1MI1I1 npa paspafiorxc HOBbJX JIC Kap CTBcHHbI X npcna­

paTOB (ncnTI1.lJ.OMI1MCTI1KI1) aa OCHOBC nCnTI1.lJ.OB. 

Ha epOHC I-Hl1rpo-3,3,3-rpl1epTopnponcHa CllJ,C fionec 
ncpCnCKTI1BHbIM npC.lJ.CTaBn5lCTC5I CI1HTCTI14CCKI1 H no­

TCH~ l1 aJI ero aaanora, concpxcaiucro aapsny C rpynnoii 
CF3 aTOM 6pOMa, HaXO.lJ.S1llJ,I1HC5I B z eM - n o n O)J(CHI1I1 no 

OTHOWCHI1IO K rpynnc NOz. ,[1,0 HaCTOSlllJ,Cra BpCMCHI1 

113 psna 1-6POM-I-Hl1rpo-3,3,3-rpl1raJIOrCHnponCHOB 6 bInl1 

113BCCTHbl TonbKO npC.lJ.CTaBI1TCnl1 , CO.lJ.cp)J(allJ,I1C rpynnu 
CCh 11 CBf3. EPOMHl1rp03TCH C 3a MCCTI1TCn CM CCh 

nonyxea B BI1.lJ.C £ - 1130 M cp a 113 COOTBCTCTBy]{)llJ,Cro HI1TPO­

aJIKCHa MCTO.lJ.OM « rano r CH l1p OBaHI151-.lJ.Crl1.lJ.p OranOrCHl1p O­

BaHI151» [13, 14]. no aHaJIOrl1lIHOH MC TO.lJ.I1KC HC.lJ.aBHO 

CI1HTC311pOBaH 1,3 ,3,3-TcTpa6poM-I-HI1Tponponc H , 

BbI.lJ.CnCHHbIH B BI1.lJ.C zmyx reoacrpu-tecxnx Z- 11 £ -1130­

MCpOB [15]. 
Llcnsio HaCT05lllJ,CrO I1CCnC.lJ.0BaHI151 asnnacs paspa­

60TKa MCTO.lJ.a CI1HTC3a 1-6poM-I-Hl1rpo-3,3,3-rpl1epTop­

nponcna. )..(n51 cro nonY4cHI151 B KallCCTBC npC.lJ.WCCT­

BCHHI1Ka I1cnOnb30BaJII1 I -Hl1rpo-3,3 ,3-rpl1epTopnponcH, 

CI1HTC3 KOTOpOro OCYllJ,CCTBn5lnl1 KOH.lJ.CHCa~l1cH runpara 
rpndrropyxcycnoro ansncrnna C HI1TpOMCTaHoM [16]. 
I'azipar epTOPaJIH npcnaapnrcm.ao non Y4aJII1 BOC­

CTaHOBnCHI1CM 3TI1n OBOra 3 epl1p a Tp l1(ln o p y Kc y c Ho H 

KI1CnOTbI 'rcrparunpxztofioparosi uarpna [17]. B 3aI1MO­

.lJ.CHCTBI1CM drropansrnnpara C Hl1rpOMCTaHOM Bbl.lJ.CnSln l1 

3-mlTpo-l , I, lvrparpropnponan-z-on 1. HaM Y.lJ.aJI OCb 

ycoecpurcncrsoaan, mrreparypnuc MCTO.lJ.I1KI1 [17, 18] 

nyrev I1CnOnb30BaHI15I B Ka4CCTBC paCTBOpl1TCn5I orauona 
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BMCCTO Trep [17] npn IlonYllCHHH drroparn.r unpara H 

H3MCHCHH5I COOTHOIllCHH5I pcarCIITOB npa KOH,lJ,CHCa­

LU1H drropansranpar a C HHTpOMCTaHOM I: 1 (BMCCTO 

qlTOpaJlbrH,lJ,paT-HHTPOMCTaH J:2 [18]); oro nossonano 

1-bpOM-I-HHTpO-3,3,3-TpHqlTOpnpOnCH 4 nonyscn 

B ,lJ,BC CTa,lJ,HH: I) fiposorpoaaaae HHTpOaJlKCHa 2 Monc­
Kyn5lpHbIM 6pOMOM aa xonony (-20-;--1 O°C) B TC4CHHC 

2 cYT; 06pa30BaBWHHC5I ,lJ,H6pOMHLl, 3 Bbl,lJ,CnCH B BH,lJ,C 

CMCCH ,lJ,BYX Ll,HaCTCpcoMCpOB 3a, b B COOTHOWCHHH 4: I ; 

2) zicr anp or anor cn ap oaauac Ll,H6pOMHLl,a 3a, b nposo­

Ll,HJ1H non Ll,CHCTBHCM c -muconnua B Ll,HJTHJJOBOM 3cllHpc; 

ZC.M-6pOMHHTpOaJlKCH 4 nOJJY4cH B BHLl,C KOHI..\cH11mpo­

2 

CTPOCHHC BCCX nony-icanux B pa60TC BCLI..\CCTB 1-4 
H3Y4CHO MCTOLl,aMH 11K H yep cnexrpocxonaa, 5lMP 

I H, 13C, 19F C npaaneseunea rerepoancpnsrx sxcnepa­

MCHTOB (HMQC, HMBC) H nYTcM conOCTaBnCHH5I no­

n y ucn au x xapaxrcpacrux C COOTBCTCTBYIOLf..\HMH nan­

HblMH paucc onncanaux CTpyKTypHO OLl,HOTHnHbIX 

COCLl,HHCHHH, cOLl,Cp)KaLf..\HX B CBOCM COCTaBC rpYIlnbl 

CCI3 H CBr3 [15, 19]. 

Cncxrpu 5lMP IH, 13C COC,lJ,HHCHHH 1-4 cO,lJ,Cp)KaT 

CHlHaJlbI nporouon H aTOMOB yrnepona BCCX CTpyKTyp­

HblX lPpaiMcHToB. B cnetcrpe 5lMP IH HHTPocnHpTa 1 
MarHHTHO HC3KBHBaJlCHTHblC npcronsi MCTHJJCHOBOH 

rpynnu (ona HaXOLl,HTC5I p5lLl,OM C XHPaJlbHblM I..\CHTpOM 
2

C ) 3aKOHOMCp HO np05lB n5l1OTC5I B BHLl,C Ll,BYX CHlHaJlOB: 

H' 4.58, H"4.67 M.Ll,. C iCMHHMbHOH KCCB 2)j111,,14.1O ru 
MCTHHOBbIH nporou H B np05lBn5lCTC5I npu 4.85 M.Ll,. H 

CB5I3aH C CHrHaJlaMH MCTHncHoBoH rpynrru KOHCTaHTa­

MH CCB 31JIBJI' 9.50 H 3JIIBII" 2.60 ru rHLl,pOKCHJJbHa51 

rpynna np05lBn5leTC5I npa 3 .25 M.Ll,. B BH,lJ,C yUlHpCHHOlO 
13CHHinCTa . B cncKTpc5IMP IH _ C HMQC COCLl,HHCHH5I 

1 Ha6nlOLl,aCTC5I KOppCn5lI..\H5I CHlHaJlOB MCTHnCHOBbIX 

npor o no a (4.58 H 4 .67 M.Ll,.) C COOTBCTCTBylOWHM CHi­

HMOM aTOMa C '(74.14 M.Ll,.), a TaK)KC MCTHHOBOlO npOTOHa 
2H n (4.85 M.Ll,.) C aTOMOM C (67.75 M.Ll,). ATOM yrnepona 

TPHlPTOpMCTHnbHOH rpynnsi CF3 np05lBn5lCTC5I npn 
13C123 .14 M.,lJ,. B cnctcrpc IH_ HMBC COCLl,HHCHH5I 1 

(pHC. I) Ha6nlOLl,aCTC5I KOppCn5lI..\H5I CHlHaJlOB MCTHHO­
3 

noro rrporona H E (4.85 M.Ll,.) C CHlHMaMH aTOMOB C 

3 

H A AIIIIC1HIOflQ II op , 

YBcnH4HTb BbIXO,lJ, HHTPocrIHpTa 1 C 47 Ll,0 94% . Il epc­
rOHKa rtony-rcauoro mrrpocnapr a 1 u an n5lTHOKHCblO 

lPOClPopa npHBOLl,HJ1a K 06pa30BaHHIO E-H30Mcpa I-HHTPO­

3,3,3-TpHlPTOpnponcHa 2 C BbIXOLl,OM 76%. 

H NOz 

F3C 
>=<H 

2 

saunoro 3c!mpHoro pacrsopa (IlO Ll,aHHbIM 5lMP IH , C 

BbIXO,lJ,OM oxono 80%). Ilonsrnca BbI,lJ,CnCHH5I zeM-6poM­
iurrponponcu 4 B HHLl,HBHLl,YaJlbHOM BH)J,C HC YBcH4aJlaCb 

ycncxou, TaK KaK OH npn KOMHaTHoH rcvncparypc 

MlHOBCHHO paanaraercs. Ilonyseaasre sncpaue COCLl,H­

HCHH5I 3a, b H 4 npCLl,CTaBn5lIOT C060H rtcnc oncry-m c 

Macno06pa3Hblc )I(H,lJ,KOCTH, 51Bn5lIOlI..\HCC5I CHnbHbIMH 

naxpnuaropaau. 

U
N McHn NOz 

>=< 
Brz 

• 
ElzOF3C HA 

4 

(74.14 M.Ll,.) H C1 
(123.14 M.Ll,.) , H' A, H/1' (4.58 H 4 .67 M.Ll,.) 

C CHlHMaMH C 2 (67.75 M.Ll,.) H C1 (123.14 M.Ll,.). 

8, M .}l 
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HA 

PHC. 1. CncKTP 51MP I H- 13C HMBC 3-mrrpo-l ,I, l-rpndrropnponau­

2-ona 1. 

npOTOHHblH cnexrp HHTP0aJlKCHa 2 npC,lJ,CTaB1l5lCT 

C060H cB5I3aHHYIO cnaa-cnaaonyio CHCTCMy AB. Ha 

OCHOBaHHH xncnenaoro KCCB J(HAHB)3HalICHH5I 

13.43 I'u Ll,n51 HHTPoMKcHa 2 ycraaoaneua E -KOHlPHr y ­

paI..\H5I [20]. CHrHM nporoua H E CLl,BHHYT B CHllbHOC 

none (7.10 M.Ll,.) no cpaBHcHHIO C CHlHaJlOM oncdnmo­

soro npOTOHa HA (7.44 M.Ll,.) (pHC . 2). Ilpaaunsnocn, 
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Ilepe­ OTHCCCHlliI CHrHaJlOBHA H HB nO,UTBCp)\()],aCTCH paciucnne­

IKI1CblO HHCM :JTHX CHfHaJlOB aa anpax drropa C xapaxrepasnm 
'HI11pO- nporon-drropnsiaa KCCB xcpes TPH eJHBF6.41 ru,) H 

'lcpe3 -rerupe (4JIIAF 1.22 ru,) CBH3H. 

().43 rI\ 

113.43 rI\ 
~~6.4 \ rl l 

[) \.22 rn 
P IH , C 

,-6pOM­

rranact, 
parype 
COe,1l.l1­

ery-nrc 
IbHblMI1 

'j I " " j 'i ' j I ii j " '1 ' j' " ' I ' i "' " I I ' i ' j ' ' I'" i "" j'" '" j j " 

7.5 7.4 7.3 7.2 7.\ 7.0 8, M.JI 

PIlC. 2. Cnexrp 5IMP IH \-H1fll'O-3,3,3-1pHljlTOpnpOncHa2 BCDCIJ . 

A TOMy c' B coe,UHHCHHH 2 COOTBcTcTByeT fioncc 
cnafiononsnsni 145.48 M.,U. (lCH 197.26 Fu), a arovy 
C 

2 
- fionee cansaononsuuii CHrHaJl 125.74 M.,U. 

eJcF 37.06 Fu). CHfHaJl aTOMa yrncpona TPHepTOP­

67 M.,1I..)	 MCTHnbHOH rpynnsi npOHBJHICTCH npa 121.12 M.,U. 

(lCF 270.93 ru,). 

)].nH nonomnrrensnoro nO,UTBCp)\(,UCHHH HC3aBHCH­

MblMH MCTo,UaMH BbIBo,Ua 0 xoudiarypauna I-HHTPO­

3,3,3-TPHepTopnponcHa 2 H OU,CHKH nonspaocru MoncKY­

nbl 6bInH onpcncneau OTHOCHTenbHbIC :JHCpn Hl, TCOpe­

TH'ICCKHC H :JKCnCp HMCHTaJlbHble ,UHnOnbHblC MOMCHTbl 

nns ero Z- H E-H30McpoB. 00 peaynsraraa npOBc,UeHHbIX 

,UnH I-HHTPo-3,3,3-TPHepTopnponcHa 2 KBaHTOBO-XHMH­

YCCKHX pac-ieroa DFTB3PW91/6-311 ++G(df,p) MHHHMY­

My :JHepfHH COOTBCTCTByCT E-H30MCP 2, B KOTOpOM 

mrrporpyrma nC)\(HT B nnOCKOCTH CBH3H C=c. Z-vl3o ­

MCp 2 ofinaziacr BbICOKOH OTHOCHTcnbHOH :JHCp f HCH 

(26.1 K)].)I(/Monb) [21]. 

06 06pa30BaHHH ,UH6pOMH'uOB B BH,UC CMCCH ,UHa­

CTcpeOMcpOB 3a, b CBH,UCTenbcTBycT y,UBOCHHC CHfHa­

nOB npOTOHOB, aTOMOB yrncpona H drropa B CfO cncx­
'rpax .5IMP IH, 13C , 19F (pHC. 3); COOTHOWCHHC 3a/3b 
4: 1 (crepeomovep C MCHbWHMH 3HaYCHHHMH XHMHYC­

CKHX C,UBHfOB 0603HallcH a, C 66nbwHMH - b). C ncKTP 

.5IMp 
IH, 8, M.,1I.. , ,UHaCTcpCOMCp a: 6 .15 (HA) , 4 .9 5 (HB) ; 

ziaacrepeoaep b: 6.40 (H A) , 5.25 M.,U. (HB) . C ncKTP 

.5IMP 13C , 0, M.,U. , naacrcpeovep a: - 12 1.70 K (C l , 
IJ Cl F 279.23 ru,), 44.28 K (C2

, 2J c 2F 33.23, IJC211 162.45 r u,), 

(C
3
, 73.23 ,U, IJC311 180.59 rio, ziaacrcpcoaep b: 126.00 K 

2(C l , IJClF 277.96 ru,), 47.20 K (C , 2JC 2F 32 .59 ru,) , 78. 89,11., 
3 3(C , IJc H 177.30 ru,). Cncxrp .5IMP 19F, 0, M.,U. , ,UHa­

crepeoaep a: - 65 .0 0 c; nuacrcpeoacp b: - 6 8 .80 c. 

31NOz 13\ 2 
HSljC-C,-HA 

Br '<l: '<l:F3C 
\0 \0

MM 
::I ::I 

L-.L-. 
r-. r ­
~~ 
<') <') 

A A A00 I 
4.9 \!5 \!5

MM 
H'1 ~ 

~2 
, M.il 

I	 I 
pnponan­ 6.0	 5.5 

PIlC. 3. CncKTJl5lMP 'H .llll6poMll.!lOB33, b. 

TaBmlCT B 11K crrexrpe coe,UHHcHHH 3a, b nOfnOll.\CHHC HC­
AB. Ha COn pH)\(CHHOH uarporpynnu npoHBJUICTCH B BH,UC nayx 

J(HAH B) nonoc 1581 H 1350 CM-I. OOJlOCbI nOfJlOll.\CHHH HHTPO­

lHqJl1ry­ rpyrmu COC,UHHCHH5I 2 HaXO.lJ.5\TCH npn 1555 H 1307 CM- I, 
:I1JlbHOC a 6pOMHHTpOaJlKCHa 4 - npa 1567 H 1304 CM-I . 

leljJl1HO­ COnOCTaBJlCHHC cneKTPOB .5IMP IH, 13C 6pOMHHTPO­
nbHOCTb nponcua 4 C TaKOBbIMH .D.JI5I airrponponeaa 2 H CTPyK-

TYPHO O,UHOTHnHbIX 6pOMHHTPOnpOnCHoB, concpxcaumx 
rpynnsr CCI3 H CBr3 [19, 21J, n03BOnHJlH npanacars 
COC,UHHCHHIO 4 Z -KOHepI1f y p au,Hlo (mpaIlC-OpI1CHTau,I151 

TPHepTOpMCTI1J1bHOH 11 nmporpynn): B cro cnexrpc .5IMP 

IH cnruan OJlC(lmHOBOfo nporona np05lBJl5ICTCH npa 

7.70 M.,U. C npOToH-epTOpHOH KOHCTaHTOH 3) IIBF 6.46 Fu. 
CnCKTPbI .5IMP 13C, 19F :JTOf O COC,UI1HCHH5I concpxcar 
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BCC CHrJHlJIbl aTOM OB yrnep ona H drropa , 8, M. ll.: 138.0 

[C I, 3J(C IF) 7 .22 ru] , 125 .53 [C2
, IJ(C2H) 174.04, 

J(C2F) 
38.98 ru] , 120.63 [C3

, IJ(CF ) 271.57 ru], 

-61.0 (19F). 
Y6CllHTCJlbHbiM nOllTBCp)l(llCHHCM cnoc06HoCTH 

6pOMHHTPoaJJKcHa 4 rtpoaans 'n, cc651 KaK aKTHBHblH 

na nonapodnor 51BHJlOCb 06Pa30BaI1HC nponyxros 1,3-llH­

nOJl5lpHOrO LiHKJlOnpHCOcllHHCHH5I 6a, b B PC3YJlbTaTC 

cro B3aHMollCHCTBH5I C qlcHHJla3HlloM. PCaKUH5I npn 
KOMHaTHOH 'rcxmeparypc YCpC3 14 cyr 3aBCpWHJlaCb 06­ rc 

0 2N CF3 HIa 
3C~:h~] -- HBr 'rs=! 

Ph--N.!~JN Ph---N.! 2J, N	 BIr	 N 
cr 

Sa	 6a 

Cl 

Cl' 

0 2N CF3]6 
~	 (nBr-1T{H

[ Nh!N- Ph TI
N 

Si 
5b 

o nOJlYllcHHH PCrHOH30MCPHbiX HHTPoTPHa30JlOB 

6a, b CBHllCTCJlbCTBYCT npncyrcrsae B cnexrpc 51MP 

IH J THX COCllHHCHHH TOJlbKO CHrHaJJOB MarHHTHO HC­

J KBHBaJlCHTH bl X 6CH30JlbHbiX KOJlCU B llHana30HC 7 .18­

7.68 M .ll. , np05lBJl5lIOlUHXC5I B BHllC rpex MYJlbTHnJlCTOB 

ztns xaxcno ro H30Mcpa. Ilporonu 6CH30JlbHOro xonsua 
TpHa30Jla 6a non llCHCTBHCM rpyrmsi NOzcnsanyru B 

cnafioc nOJlC H np05lBJl5lIOTC5I MYJlbTHnJlCTaMH npn 
7 .50, 7.62 H 7.68 M.ll. , a ]lJl51 H30Mcpa 6b 3aKOHOMCpHO ­

60JlcC CHJlbHOnOJlbHblMH npn 7.18, 7.25 H 7.36 M.ll. Ilpu 
xpoaarorpadraposaaaa CMCCH PCrH0H30MCPHbIX HHTPO­

TPHa30JlOB 6a, b H30MCP 6a BbIllCJlCH B HHllHBHllYaJJb­

HOM BHllC. 

no llaHHblM PCA, TPHa30JlbHbIH UHKJI COCllHHCHH5I 

6a n JlOCKHH, HHTPorpynna JlC)I(HT npaKTHYCCKH B cro 

n JlOCKOC TH [nsyrpaaasiii yron MC)I(llY HX nJlOCKOCT5IMH 

COCTaBJl5lCT 8.2(4)°]. OCH30JlbHOC KOJlbUO BbIBCpHyrO 

H3 n JlOCKOCTH TPHa30JlbHOro epparMcHTa na 74.69 (7)° 

( p HC. 4) . rCOMCTPHYCCKHC napaxrcrpu MOJlCKYJlbl co­

CllHHCHH5I 6a B npenenax 3cr COOTBCTCTBylOT CPCllHC­

CTaTHCTHYCCKHM BCJlHYHHaM [22] : 

rCOMC'lpH5I TPHa30JlbHOrO QHKJIa 6JlH3Ka K reoacrpaa 
cro 6JlH)I(aHWHX aHaJJorOB, HaHllcHHbIX B KCM6pHll)l( ­

CKOM 6aHKc crpyicrypnux naunux: 1-(n-MCToKcHepcHHJl)­

4-TPHepTOpMCTHJlTPHa30Jl (pcrpxon KlBBUS) [23], 

4-(xJIOpMCTHJl)-I-(4-MCTOKCHepCHHJl)-5-(4-HHTPOepCHHJl)­

1H-l ,2,3-TPHa30Jl (pcdncon SUMWAZ) [24]. 

' Ta6J11l1lhl C rCOMCTpIl 'lCCKIIMII rrapavcrpavu MoneKYnbl COCIlIIHC­

Hllll r puasona 6a MOlKHO nony-nrn, OT aBTopOB no e-mail. 

H .A .AI/IICII .M0 6 a II op. 

pa30BaHHCM CMCCH PCrHOH30MCPHbiX TPHa30JlOB 6a, b M 

B COOTHOWCHHH 5 : I. nCpBOHaYaJJbHO 06pa3yIOLUHCC5I 1'1 

TPHa30JlHHbl Sa, b 3aepHKcHpoBaHbi JlHWb cncxrpansno 
(npn xpoaarorpadiaposanaa aa CHJlHKarCJlC OHH non­
ecpranacs neranporanorcaupoaaumo). B cncicrpc 51MP 

IH pcaKUHoHHOH CMCCH HM npun anncacar xapaxrcpuuc 
paClUCnJlCHHblC cnraanu MCTliHOBblX nporouoa H4 1­
(H30MCp Sa) H H5 

(H30MCp 5b) npu 5 .19 H 4 .64 M .ll. U 
COOTBCTCBCHHO. M 

nr 
HC 

53 

H 8 

rp 
CC 

6a 

My 

np 

TO 

rp: 

Hb 
PIlC . 4. TIpOCTpaHCTBCHHOC crpoenue 4-HllTpo-5-TPIl <!JTOPMCTlln-N­

diemrn- l ,2,3-Tp llaJona 6a no llaHHblM PC A . MO 

Pi 
na 

KPHCTaJJJlHYCCKa51 cTPYKTYpa 6a xapaKTcpH 3yCTC5I 
pa::

HaJJHYHCM MC)I(MOJlCKYJl5lPHbIX YKOpOYCHHblX KOHTaK­

T OB NOz'''H-C6H4 (02.. ·H 62 .63 A), C3p" ·FC3 [C3···F2	 CH] 

no 
2.745(3) A] , a Ta K)I( C O"'TC B3aHMOllCHCTBHCM MC)I(Jly 

2 (rr
aTOMOM 0 H TC-CHCTCMOH 6CH30JlbHOr O xonsua COCCll ­

HCH MOJlCKYJlbl [paCCT05lHHC 0 2"·ucHTPoHll 3.164(2) A].	 BbI 

[2/ 
TaKHM 06pa30M, B PC3YJlbTaT C BbIl10JlHCHHOro HC­

npi
CJlCllOBaHH5I paspafioraa MCTOll CHHTC3a paHCC HCH3­

QH I 
BCCTHOro 1-6poM-I-HHTPo-3,3,3-TPHepTopnponcHa H yeo­

na]
BCpWCHCTBOBaH cnocof nOJlYYCIlH5I cro npCllWCCTBCH­

e3GHHKa - I-HHTpO-3,3,3-TpHepTopnponcHa; ua npasrepc 
wItpCaKUHI1 nepsoro C epcHHJla3H llOM npOHJlJlIOCTPHpOBa­
pax aa B03MO)l(HOCTb H3YYCHH5I XHMWICCKI1X npespautcnati 
F "::JTOro JlCrKOJlCTYYCro H ofinanarouicro n a x p n v ar o p a u ­

CC 
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: 6a, b MH caoiicraana 6pOMHHTponponcHa B 3qmpHoM pac­
lll.!HCC5I TBOpC6C3 BbI,lJ,CnCHI151 B I1H,lJ,I1BI1,lJ,yanbHoM BI1,lJ,C. 
parrbHO 
III non­ 3KcncpIIMCHTaJlbHast qaCTb 
e 5lMP 
TCpHbIC <l>H3I1KO-XHMWICCKI1C I1CCnC,lJ,OBaHI151 COC,lJ,I1HCHI1H 

H4lOB 1-5 BbInOnHCHbI C I1cnonb30BaHI1CM 060pY,lJ,OBaHI151 
64 M.,lJ,. UCHTpa KOnnCKTI1BHOro nonsaoaaaas epaKynbTcTa XI1­

MI1H POCCI1HCKOrO rocy,lJ,apCTBCHHoro nC,lJ,arOrH4CCKO­
ro YHI1BCpCI1TCTa 11M. A .I1.rcpucHa. 

CnCKTPbI.5IMP IH, 13C_{ IH }, IH_13C HMBC nonyxe­

HbI na cnCKTPOMCTpC Jcol ECX400A(399.78) C acnons­
30BaHI1CM cnruana OCTaT04HbIX npOTOHOB B Ka4CCTBC 
BHYTpCHHcro craaziapra. 11K cnexrpu nonY4CHbI aa 
cnctcrpoxterpe Shimadzu IR Prcstigc-21 B xnOPOepOPMC. 

BbI,lJ,CnCHI1C I1H,LJ.I1BI1,LJ.yanbHblx COC,lJ,HHCHI1H ocyuie­
CTBn~nH MCTO,LJ.OM KonOH04HOH xpovarorpadnur na 
CHnl1KarCnC MapKI1 Macherey-Nagel L 140/270 f.l npa 
COOTHOWCHI1I1 BCmCCTBo-HOCHTcnb B CpC,lJ,HCM I: 10 
(no Maccc), omoorpona u f P5l,LJ. paCTBOpl1TCnCH no 
Tpanne [25]. .nn~ TCX acnonsaosann nnaCTI1HbI 
Silufol UV 254, 3n10CHT - CMCCb rCKcaH-aUCTOH, 2: I; 
nposnnann napasm 110,LJ.a I1nl1 Y<l> 06ny4cHl1cM. COOT­
HOWCHI1C ,LJ.HaCTCpcoMCpOB 3a/3b 11 pCrH0l130MCpOB 
5a/5b onpenenana MCTO,LJ.OM 5lMP IH. 

I'anpar epTopan51 nonyxana no MO,LJ.l1epI1Ul1pOBaHHoH 
HaMI1 MCTO,LJ.HKC [17]. 

PCA MOHoKpHcTanna COC,LJ.I1HCHH~ 6a npOBC,LJ.CH B 
rpynnc pcnrrcnocrpyxrypuoro anannaa XHMI14CCKOro 
CCpBI1CHOrO UCHrpa KonnCKTHBHoro nonb30BaHI151 Ha 
6a3C HOBOCH611pcKoro HHCTI1Tyra opraanxccxoii XI1­
MI1H 11M. H.H.BopmKUOBa CO PAH. 3KcncpHMCHT 
nposonana npa KOMHaTHoH 'reraneparype aa ,lJ,l1eppaK­
TOMCTpC Brukcr Kappa APEX 11 (MoKa-113nY4CHI1C, 

rpadnrroasrii MOHoxpoMaTOp, CCD-,lJ,CTCKTOp, MaKCHManb­
HbIH yrorr 28 52.0°). MOHOKpI1CTannbI COC,lJ,I1HCHH~ 6a

IMCTlln-N -

MOHOKnHHHbIC: a 11.4132(6), b 5.2817(2), C 9.1242(5) A, 
3P111.517(2)°, V511.69(4) A, npocrpancraennaa rpyn­

na Pc, Z 2, C9H5F3N40z, dB"" " 1.676 r/cM3
, f.l 0.158 MM-

I,JH3YCTC5I 
pasvcp oopaaua 0.30xO.30xO.04 MM. 113Mcpl1nl1 I1HTCH­KOHTaK­
CI1BHOCTH 1878 HC3aBI1CHMbIX orpaacenaii. BBC,LJ.CHa;3[C3" 'F2 

nonpasrca aa nornO/.UCHI1C no nporpasoac SADABS 
d MC)I(,lJ,Y 

(TPaHCM I1CC I1~ 0.68-0.75) [26]. Crpyxrypy pacunuppo­
ta COCC,lJ,-

BbIBanH np~MbIM MCTO,LJ.OM no nporpaseae SHELXS-97
~(2 ) A]. 

[27] H YT04H~ nl1 B aaaaorponno-naorporraoa (,lJ,n51 H)aoro HC­
npl16nl1)J(cHI1I1 no nporpaaxrc SHELXL-97 [27]. n0311­CC HCH3­
UHI1 aTOMOB BO,LJ.OpO,lJ,a pacc-urraau rCOMCTpI14CCKI1,sa H yeo­
napau crpu aTOMOB BO,LJ.OpO,LJ.a YT04H~nl1 B MO,LJ.CnH IIQ­UCCTBCH­
c3d IlU KQ. OKOHlIaTCnbHbIc napaverpu yro4HCHH5InpHMCpc 
wR2 0.1049, S 1.13 ,LJ.ml BCCX 1878 0TPa)J(cHI1H, 163 na­rPHpOBa­
pasrcrpa YT04HCHI151 (R 0.0436,LJ.n51 1836 oTpa)J(cHI1H CpamcHHH 

taTOpHbI- F >4cr) . CIF epaHn, cO,LJ.Cp)J(a/.UHH nonHYJO HHepopMaUHIo 

no HCCnC,lJ,OBaHHOH CTpYKTypc, ,lJ,CnOHHpOBaHB KCM6pH,lJ.)J(­
CKOH fiaac CTPYKTYPHbIX ,LJ.aHHblX, CCDC 1472942. 

3-HIITpO-1,1,1-TplllllTopnpOnaH-2-oJl (1). CMCCb 
46.15 r (0 .239 Monb) 60%-Horo BO,lJ,HOro pacrsopa 
rnnpara drropana, 14.58 r (0.239 Monb, 12.8 Mn) HHT­
posreraaa 11 1.99 r (0.019 Monb) Kap60HaTa HaTpH5I 
3HCprH4HO nCpCMCWI1BanH npa 60°C ,LJ.O n05lBnCHI151 
opanzceaofi OKpaCKI1. Pacrsop ssutepacaaana npn 3TOH 
revneparype 5 4, 3aTCM ofipafiarsrsana ,LJ.H3Tl1nOBbIM 
3epl1POM (2 x50 Mn). 3epl1PHbiC eppaKUl111 06bC,LJ.HH5Inl1 11 
cyurann cynsrparo« MarHl151. OCTaToK, nOJIY4cHHblH 
nocne ynapananaa na pOTOpHOM HCnapI1TCnC, ncpcro­
H5I1I11 npn T.Kl1n. 85-86°C (18 MM pT.CT) H nonyxnna 
35.72 r (94 %) opaioscaoro Macno06pa3Horo BC/.UCCTBa, 
npcncraanaiourcro C060H, no ,LJ.aHHbIM 5lMP IH, COC,lJ,I1­
HCHI1C I , Rr 0.70 {T.Kl1n. 84°C (17 MM pT.CT), BbIXO,lJ, 
47% [18]}. 11K cnCKTP (CHCh), Y, CM- I: 3603 (OH), 
1568, 1384 (NO z). 

I-HIITpO-3,3,3-TplI«l»TopnponcH (2) . 35.72 r 
(0.225 Monb) COC,LJ.I1HCHI15I 1 neperonana Ha,LJ. P20S (36.35 r, 
0.256 Monb) npa arsaocrpepaov ,LJ.aBnCHI1H. BbIXO,lJ, 
24.11 r (76 %) , )J(cnTO-3CnCHa51 )J(11,lJ,KOCTb (Cl1nbHblH 
naxpnvarop), T.KHn. 85-88°C (T.KHn. 89-90°C, BbIXO,lJ, 

I:68% [17]). 11K cnCKTP (CHCh), Y, CM- 1680 (C=C), 

1555, 1307 (N02)' 
2,3-,LJ.1I6poM-3-HIITpo-l,1,1-TpllljlTopnponaH (3a, b) . 

CMCCb 25.00 r (0.177 Monb) anxena 2 11 28.32 r 
(0.177 Monb) 6poMa Bbl,LJ.Cp)J(I1Banl1 48 4 npn -20°C, 
3aTCM Bblnl1Banl1 ua -rauncy nCTpH ,lJ,n51 y,LJ.anCHI151 HC­
npopearnpoaaaurero 6poMa. Ilonysnna 43.16 r (81%) 
2,3-,lJ,116pOMnp0I13BO,LJ.HOrO 3 B BI1,lJ,C ncrxoncr y-rcii 
)J(H,lJ,KOCTI1; no ,LJ.aHHbIM 5lM P IH, COC,lJ,I1HCHHC 3 ripen­

CTaBn5lCT C060H CMCCb ,LJ.l1aCTCpcoMCpOB, 4: I , R, 0.75, 
0.71. 311CMCHTHbIH ananas HC npOBO,lJ,l1nH BCnC,lJ,CTBHC 
ero nOBblwcHHOH nCTy4ccTH. 

1-lipOM-I-HIITpo-3,3,3-TpllljlTopnponcH (4). K pac­
TBOpy 43.16 r (0.143 Monb) pearenra 3 B 50 Mn ,lJ,113TI1 ­
nosoro 3epl1pa npu KOMHaTHoH r ev ncparypc 11 I1HTCH­
CI1BHOM nCpCMCWI1BaHHI1 npafiaanann no xannaa pac­
TBOp 13.34 r (0 .143 Monb, 14 Mn) u-rnuconana B 20 Mn 
,lJ,113Tl1nOBOrO 3epl1pa. nCpCMCWHBanl1 40 MI1H, ,lJ,06aB­
n~nl1 - 20 Mn BO,lJ,bI H nCpCMCWI1Banl1 C/.UC 30 MI1H. 
3epl1PHblH pacrsop OT,LJ.Cn5lnH 11 cyunum cyrn.diaroa 
MarHH~. nocnc 4aCTH4Horo y,LJ.anCHI151 paCTBOpI1TCn51 
(~8 -10 MJI) na pOTOpHOM I1Cnapl1TCnC nony-rann 32.17 r 
3epHpHoro pacrsopa, conepacauiero, no ,LJ.aHHbIM 51MP 
IH, - 80% HI1TPoanKCHa 4 B BI1,LJ.C ner xoncryscro )J(cnTO­

senenoro Macno06pa3Horo BCmCCTBa (cHnbHblH naxpu­
MaTop), paanararouicroca npa KOMHaTHoH TCMncparypc 
(npa OTrOHKC accro 3epl1pa MrHOBCHHO pa30rpCBaCTC5I 

111 06yrnI1BaCTc5I). Rr 0.51. 11K cnexrp (CHCI3), v, CM- : 

1567, 1304 (NO z), 1650 (C=C). Y<l> cncxrp (CZH50 H), 
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A, HM : 23 0. Crrexrp JIMP ' H ( C DCb ), 8, M .,U.: 7.70 K , 

3Ji IBF6.46 ru. Cncxrp 5lMP 13C ( CDCI3), 8, M.,U. : 138.0 
2(C1

, 3Je'F7.22 fu), 125.53 (C2
, IJe2

1J 174.04, ZJe F38.98 fu), 
120.63 (C

3
, IJe

3
F27 1.57). C n c KTjJ 5lMP 19F (CDCI 3) , 8, 

M. ,U. : - 6 1.0. 
Bee cn cxrpsr n OJlY4cHbI B npl1cYTcTBl111 Hc60JlhWO­

r o KOJll1'ICCTBa ::>qm p a . 3 J1 CMCHTH bIH aHaJJl1 3 HC nposo­

,U11J1 11 BCJlC,UCTBI1C nOBbIlllcHHOH nCTY4cCTl1 11 paanozcc­
HI1}1 npn KOMHaTHoH 'rcemcparypc. 

4( 5)-lipoM-4(5)-11HTpo-5(4)-TpH «PTOPMCTHJI-N ­
«pcIIHJI-I,2,3-TpHa30JlHIl (Sa, b) H 4(5)-IIHTpo-5(4)­
TpH«pTopMcTHJI-N-«pcHHJI-I,2,3-TpHa30Jl (6a, b) . K 
:)<!m p Ho M y pacrsopy, concpacauicvy -1.0 r (4.5 Monh) 

COC,UI1HCHI1}1 4, npufiasnanu 0.6 r (5 MMOJIh) q>cHl1na311­

na 11 BbI'uCP)J(I1BaJJl1 14 cyr npn 20°e. 06pa30BaBWI1CCH 

KPI1 CTaJJJIhI oTq>l1 nhTPOBblBaJJl1 11 nony-rana 0.37 r 
(32%) CMCCI1 HHTpoTPI1a30nOB 6a, b, 5: I. CncKTjJ JlMP 
IH (CD C I3) , 8, M .,U., 6a, b: 7.18 M , 7.29 M, 7.36 M , 7.50 M , 

7.64 M , 7.68 M. <DI1JIbTPaT, no ,UaHHbIM 51MP IH, ­

CMCCb TPl1 a30nl1HOB Sa, b, 3:2 [5.19 M (I H, H\ 4.64 M 

(I H, H ~] 11 TPl1a30nOB 6a, b. <Dl1nbTpaT ynapanarm 11 

xpowarorpadmpoaan a aa canuxarene . 113 rexcana no­

nY4 l1n l1 0.51 r (44%) CMCCI1 HI1TpoTPI1a30nOB 6a, b B 

COOTHOWeHl111 6: I. Ilocne noaropaoro xpovarorparpa­

poaanns CMeCI1 TPl1a30nOB ua cnrnucarene 113 BTOPOH 

nopuuu rcxcana (-100 MJI) BhI,Uenl1nl1 0.29 r (25%) 
COC,UI1HCHI1}1 6a, T.nn. 93-95°e. 11K cncxrp (CHCh), v, 
CM I: 1547, 1386 (NO z). Cnexrp 51MP IH (CDCU, 8, 
M .,U.: 7.50 M, 7.64 M, 7.68 M (C6Hs). HaH,UcHo, %: C 41.82, 
41.85 ; H 1.93 ,1.97; N 21.67, 21.71. C9HsF3N40Z' Bbl­
4I1CnCHO, %: C 41 .86 ; H 1.94; N 21.71 . 

Paiioma eunonueua npu (jJUJ/0I/C060U noooep.ncse 
MUlI06puayKU POCCUU 6 pasocax 6030eoii uacmu 20CY ­

oapcmeeunozo saoauun . 

Aemopu patiomu eupaucaiom 6J1a200ap1l0Cmb Xu ­

AlU'leCKOAlY cepeucuos ty ueumpy K0J1J1eKmUe1l020 nOJ1b ­

30601/Wi CO PAH sa npoeeo euue peumeeuocmpyxmyp ­

11020 QI/QJ1113a . 
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