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Kmoneasre CJlOBa: JIHMOHeH, TPH<pTOpyKCyCHaH KHCJIOTa, ,nHMep TPI1<pTopau.eraTa MOJII16,neHa(II) , 

6HCTpI1<pTopa l\eTaT TepnHHa. 

Tpa rpr opyxcycnaa KHCJIOTa ,nOCTaTOqHO JIef KO 

npucoena asercs K aJIKeHaM COfJIaCHO npaBHJIY 

M apKOBHHKOBa, 'ITO n03BOJIHeT nonyxar s COOTBeT­

CTBYIOI.l.\He TPH<pTopal\eTaTbI. TaK, B3aHMo,neHCTBHe 

TpI1<pTOpyKCy CHOH KHCJIOTbI C npOnHJIeHOM npaaoznrr 
K H30npOnHJIOBoMy 3<PHPY TPH<pTOpyKCy CHOH KHCJIOTbl 

C BbIXO,nOM, 6JII13KHM K 100% [ 1]. AHaJIOmqHO JIHMO­

HeH (I) npac oernmaer TpH<pTOp yKCyCHy lO KHCJIOry 

npa 20-30 °C B r orryone HJIH l\HKJIOr eKCaHe no 3K30­

U.HKJIHtICCKOH CBH3H C=C C 06pa30BaHHeM o-r ep­
nmnrrrrpaqrr opauerar a (II) [2-4]. TIPH 3TOM npyras , 
3H,n0l\I1KJIH'leCKaH, CBR3b C= C B peax mno He BOBJIe­

KaeTCR. 

0 C(0 )CF3 

II 

B TO )Ke BpeMR paaee C0061.l.\aJIOCb [5], 'ITO B 

npacyrcr au a ,nHMepa rpadrropauerar a MOJIH6,neHa(Il), 

M 02(OOCCF3)4, npacoen aaeane TPH<pTOpyKCycHOH 

KHCJIOThI K nponan eay nporexaer npor us npasnna 

M apKoBHHKOB3 C CeJIeh7THBHOCTbl0 90-1 00% H npn­

BO,D.UT K 06pa30BaHH10 H-n pOmIJITPH<pTopau.eTaTa. B 
COOTBeTCTBHH C 3THM MO)KHO 6blJIO nonarars, 

111'0 B npHcyTcTBHH M 02(OOCCF3)4 peaxu as JIH­

MOHeHa C TpH<pTOpyKCy CHOH KUCJIOTOH n 03BOJIllJla 

6bI rrOJIYtIHTb 2-(4-MerHJIu.HKJlOfeKC-3-eH- 1-HJI)npo­

nHJITPH<pTopau.eT3T (III), n m pOJIH3 xoroporo npa­
BeJI 6hI K rpynaonocryrmoay reprrenoe osry crrap ­
'ry (TV). 
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CnHpT (IV) panee 6blJl nonysea H3 JIHMOHeHa 

nyr ea runpofiopapoa auas H nocnenyromero OKHCJIC­

IHfH [6, 7]. 
B npOTHBOnOJIO)KI!OCTb O)Kll,D.aeMoMy, H3Ml1 06Ha­

py zceno, 'ITO B pe3YJIbTaTe peaxuaa TPH<pTOPYKCYC­

HOH KHCJIOThI C (R)-(+)-JIHMOneHOM B ronyone npa 

20-30°C B npacyrcrsna r pndrr opauerar a Monu6,ne­

Ha(II) (0.1 MOJUI na 1 MOJIb JIHMOHeHa) npaKTH'leCKH 

HCKJIIOqHTeJIbHO ofipasyerca 6HCTpH<pTopaHeTaT Tep­

milia (V) - npozryxr npncoenaaeuna KHcnOTbI no 06e­

HM CBH3HM C=C no npasany MapKoBHHKoBa. Ilpn 
nposen eaa a peaxinnr C HcnO,lb30BaHHeM COOTHOIlle­

HID! pearearos 1: 1 B peaKUHoHHOH csteca OCTaerCH 

npHMepHo nOJIOBHHa HeH3paCXO,D.OBaHHOro JIHMOHeHa 

n OCTynHJlO B Pe,naKHHIO 24 oxraopa 20 14 r. 
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(COr JIaCHO )J.aHHhIM 5IMP 1H ) . Ilpa COOTHOIIIcmrn 

JII1MOHcH:TpHqn opy Kcy cHajI KI1CJIOTa = 1:2 yCTaHOBJIC­

ua nOJIHM KOHBCpCl1jI JIMMOHCHa C 06pa30BaHI1CM B 

KaqeCTBC e)l;I1HCTBeHHor o npoJJ.YKTa (no )J.aHHhIM crrex­

rpocxo naa 51MP IH M 19F) 611CTpJ1(lnopa~CTaTa TCp­

rnma (V). 

OCCO)CF3 

v 

B aHamlTMlJCCKM ql1CTOM BI1)J.e 6MCTpJ1(lnopa~e­

TaT 'reprraua (V) - 6 eC ~BeTH M )f(11)J.KOCTh - nonysen 
neper ouxoa B saxyya e C BhIXO)J.OM 69%. Ero epI1311KO­
XI1MlflleCKl1e 11 cnexrpansnu e (HK, 51M P IH, 13C, 17F) 

xapaKTepMCTMKI1 COBna)J.alOT C xapaKTepMCTI1KaMU 

er or o )f(e coeznmeana, snepasre CMHTe311pOBaHHor o 

HaMH M3 JIHMOHeHa 11 Tpl1epTOp yKCyCHOH KI1CJIOTbI 

C l1CnOJIb30BaHI1eM cepao ji KI1CJIOThl B xasecrse xara­

JUf3aTOpa [4] . 

Ta KHM 06p a30M, MOz(OOCCF3)4 jIBJIjIeTCjI 3epepeK­

THBHblM KaTaJI113aTOpOM npl1coc)J.I1HCHl1jI rpadrropyx­

CyCIIOH KHCJIOThl no 06 CHM CBjI3jIM C=C JII1MOHeHa 

C c0 6mo)J.cHl1CM npaBI1JIa MapKoBHI1KoBa. B 03Mo)f(HO, 

3TOT KaTaJItl3aTOp MO)f(CT 6bITh I1CnOJIh30BaH )J.JUl npa­

coe)J.I1HeHH5I nepepTOpaJIKaHKap60HoBbIX KI1CJIOT K 3H­

)J.O~H KJlHqCCKHM CBjI3RM ztpy r nx UI1KJlOaJIKeHOB. 

Cnexr psr 51MP IH U 13C perncrpnposana aa cnex­

TpOMCTpC A vance 40 0 Ha pa60'lHX qaCTOTaX 40 0. 13 U 

100.6 1 M f'u COOTBCTCTBeHHO, paCTBOpUTCJIh - CD C I3. 

Cnexr p 5IMP 19F n onyxea n a npnfiope Brok er A M -SaO 

(470.6 Mf'u), paCTBOpHTeJIb - CD Ch, XHMl1qeCKHC 

C)J.Bl1f11 npaseneust OTHOCHTeJIbHO C FC h . ilK cnexrp 

peracrpaponana Ha npn tiope Shim adzu FTIR -8400S 

(ToHKajI nJIeHKa) . 

I1cnoJIb30BaJIH pCaKTHBbI: (+)-(R)-JIHMOHeH (97%, 

A cro s) , rpa rpr opyxcycaaa KHCJIOTa (99%, ACTos) , 

.rp adrr opy xcycasni aHrH)\p H)J. (99%, Acros Organi cs) . 

TOJIyoJI H H-nCHTaH O'lHmaJIH H CYUJHJUI CTaHJJ.apTHhI­

MU MeTO)J.aMH [8]. 
)J,lI l't1ep TPHcllTop3IJ,eT3T3 l'tIoJIH6AeH3 (II) nOJIy­

'lam! no H3BCCTHOH MeTO)l;HKC [9]. Bee onepan aa npo­

BO)J.HJIH B arsrocrpepe apro na, CMCCb 2.0 r auerara MO­

JIH6)ICHa [10] , 30 MJI TpUepTOpy KCy CHOH KUCJIOTbI H 

3 MJI rpaqrropyxcy caoro aHrH )J.pH)J.a KHMTHJIU npa 

120°C B TC4eHl1e 2 'I, nOCJIe LJero ueirrpa rpyrnposa­

10. r TpUZUUIi, M B. Llla tpeeea 

JIH. Ocanox OT)ICJIjIJIH )J.cKaHTau,HcH, npOMbIBaJIH 5 MJI 

H-nCHTaHa H CYillHJIH B· BaKYYMe. IloJIy quJIH 2 .1 r 

(69.7%) )IHMCpa t pa tpr opauerar a MOJIH6)J.cHa (II) B 

BH)IC )f(eJITOrO nopounca. 11K cnexrp, v, CM- l: 30 37 CJI, 

3025 CJI, 2906 CJI , 1601 c, 1577 c, 1464 c, 125 3 cp, 

1193 ill, 860 c, 787 cp, 7782 cp , 730 c, 520 ill , 495 cp 

[9]. 
I-MeTuJI- l - {4 -MeTuJI-3- [(TpH$ TopaueTHJI)oK CH)­

IJ,UKJIOreKCHJI}3THJIOBblH 3eJ>Hp pH$TOpyKCyCII OH 

KUCJIOTbl (6UCTpu$Top aueTaT 'repna na) (V) . K \ .0 r 
MOz(OOCCF3)4 B arsioctpepe aproua .n06aBJIjIJIH 7 MJI 

TOJIYOJIa, 5.0 r (0 .03 7 MOJIh) (R) -(+ )-JIHMOHeHa U 3aTCM 

MCj\JICHHO no KaIIJIjIM npH6aBJIjIJIH 8.5 r (0 .074 MOJIh) 

TpHepTOpyKCycHOH KHCJIOTbl. Ilepeueuraeanae oc yute­

CTBJIjIJIU rrpa TCMn cpaTYpc 20-30DC B TCLJCHUC 2.5 LJ. 

3aTcM pcaK~Ho HHYlO CMCCh OT.nCJUlJIH OT OCa)IKa )IC­

KaHTaUHcH H npOMbIBaJIH BOj\OH ( \ 0 MJI) , 5% -HbIM pac­

TBOpOM rH)IpOKap60HaTa HaTpHR ( 10 MJI) H 5% -HbIM 

pacrs opoxr XJIOpH.na aar p ns (l 0 MJI) . Op r aHH'JccKUH 

CJIOl! CyillUJIH cyns tpar osr MarnHjI. IloCJIC y.naJICHHjI 

paCTBOpHTeJIjI OCTaTOK neper uamr B saxyyae . BhIXO.n 

9 .3 r (69 .0% ) , T. KHn . 79- 80°C (1 MM pT. CT.) , n'iJ 
1.3974. HK crreicrp, v , CM- I : 1772 (C=O), 1224, 1235 

(C-F). Cnexr p 51M P 'u, 0, M. n.: 1.34-1.44 M (4H, 
9C3H z, C5Hz), 1.53 C (6R , C H 3, C loH3) , 1.58 C (3H , 

C7H
3), 1.60-1.68 M (2 H, CZH t C~D, 1.93 M ( IH, 

C4H), 2.42-2.47 M (2H , CZH i, C6H 2). Cnexrp 5IMP 

C5 (C9, C IO),l3C, oc, M. )J.. : 2 1.52 (C3
, ) , 22.68 25.14 

(C7), 35.35 (Cz, C6
) , 45.82 (C4

) , 86 .78 (C8
) , 9 1.10 (C l) , 

114.4 K (CF3, lJ CF 287.1 f~) , 156.0 K 11 155.9 K (C=O, 

zJCF 41.2 Tu). Cnexr p 5IMP 19F, Of , M. zt.: - 76 .60, 

- 76 .56. 

Pa60Ta BhlI10JIHCHa npa epm IaHCOBOH nonnepscxe 

Poccniicxoro epOH.na epyH aMCHTaJIbHbIX HCCJIc.nOBa­

HUH (rpaar NQ 14 -03-00588) . 
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