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KJlIO'IeObie cnona: UHKJIOKOH)J,eHcaUHH, 3THJIeH)J,HaMHH, aueron, MeTHJI3THJIKeTOH, a3aMaKpOUHK­

m.	 JIHqeCKHe coe)J,HHeHIDl. 

13. 

A3aMaKpOUHKJIHqeCKHe coe)J,HHeHHH HBJIHIOTCH 
R., Ba)J(HeHIlIHMH 06beKTaMH cynpaMOJIeKyJIHpHOH XHMHH 
10. [1], qTO CBH3aHO, B qaCTHOCTH, C llIHpOKHM cnexrpou 

HX npaKTHqeCKH 3HaqHMhIX CBOHCTB. TaK, OHH CKJIOH­
V, HbI K 06pa30BaHHIO )J,HCKOTHqeCKHX )J(H)J,KHX KpHCTaJI­
II JIOB [2] H H36HpaTeJIbHoMy CBH3bIBaHHlO KaTHOHOB Me­

)1: TaJIJIOB H aHHOHOB, nsrcrynaa B xasecrse HCKyccTBeH­


HbIX aHHOHHbIX peuerrropoa [3]. KOMnJIeKCbI MaKpo­

ffll UHKJIHqeCKHX OCHOBaHHH IllH<p<pa C MeTaJIJIaMH xapax­

M.	 TepH3ylOTcH He06bIqHbIMH MarHHTHbIMH H OnTHqeCKH­

MH CBoHcTBaMH [4, 5], a TaK)J(e KaTaJIHTHqeCKOH aKTHB­
I., HOCTblO B OKHCJIHTeJIbHO-BOCCTaHOBHTeJIbHbIX peaxnn­
)-

HX H HHrH6HpylOIIIeH cnocofiaocrsro B peaKUH5IX aBTO­
l.	 OKHCJIeHHH [6, 7]. Hexoropsre H3 HHX 06JIa)J,a1OT 6HO­

JIOrHqeCKOH aKTHBHOCTblO H HBJIRIOTCH nOTeHUHaJIbHbI­
'I	 MH JIeKapCTBeHHbIMH npenaparana. Hanpauep, KOM­

nJIeKCbI 14-qJIeHHoro a3aMaKpOUHKJIa npOHBJIHIOT aa­

TH6aKTepHaJIbHYlO aKTHBHOCTb H npennararorca K HC­

nOJIb30BaHHlO B xanecrse aHaJIOrOB JIeKapCTBeHHoro 

nporaaorpnrisosoro npenapara <pJIyKOHa30JIa [8]. 

B CBH3H C 3THM paspatiorxa HOBbIX MeTO)J,OB CHHTe­

sa MaKpOUHKJIHqeCKHX a30Tco)J,ep)J(aIIIHx coe)J,HHeHHH 

npe)J,cTaBJIHeTCH aKryaJIbHOH 3a)J,aqeH. 

He)J,aBHo HaMH B3aHMo)J,eHcTBHeM 1pHC3THJIeH)J,H­

axnaarnoro KOMnJIeKCa HHKeJIH(II) C aueTOHOM napa­

ny C KOMnJIeKCOM [LNi]2+C h (L-5,7,7,12,14,14-reKca­

MeTHJI-l ,4,8, II-TeTpaa3aUHKJIoTeTpa)J,eKa-4, 11-)J,HeH) 

6hIJI nOJIyqeH H BhI)J,eJIeH B HH)J,HBH)J,yaJIbHOM BH)J,e 

CB060)J,HhIH OT TeM n JIaTH Or O areHTa H npoTHBoHoHa 

JIHraH)J, L C BbIXO)J,OM 35% [9]. CJIe)J,yeT OTMeTHTb, qTO, 

no MHeHHIO aBTopOB [10, 11], rrOnbITKH CHHTe3a aJIH­

<paTHqeCKHX JIHr aH)J,OB )J,HeHOBoro pH)J,a B BH)J,e CBO­

60)J,HbIX oCHoBaHHH IllH<p<pa 6bIJIH 6e3ycnellIHbIMH H3­

sa CKJIOHHOCTH 3THX coe)J,HHeHHH K peaKUHHM rnnpo­

JIH3a H aJIb)J,OJIbHO-KpOTOHOBOH KOH)J,eHcaUHH. O)J,HaKo 

nOJIyqeHHbIH HaMH a3aMaKpOUHKJIHqeCKHH JIHraH)J, 

OKa3aJICH )J,OBOJIbHO YCTOHqHBbIM coe)J,HHeHHeM. 3 TOT 

<paKT n06y)J,HJI Hac HCCJIe)J,OBaTb B03MO)J(HOCTb CHHTe3a 

a3aMaKpOUHKJIOB B3aHMO)J,eHCTBHeM 3THJIeH)J,HaMHHa 

C aueTOHOM H )J,pyrHMH aJIH<paTHqeCKHMH KeTOHaMH, 

MHHyH npOMe)J(YTOqHYIO CTa)J,HIO rrOJIyqeHHH HX nep­
XJIOpaTHbIX COJIeH HJIH MeTaJIJIOKOMnJIeKCOB, H3 KOTO­

psrx JIHraH)J,bI MOryr 6bITb BbITeCHeHbI )J,eHCTBHeM pac­

rsopa IIIeJIOqH [12, 13] HJIH B3aHMo)J,eHcTBHeM C UHa­

HH)J,OM KaJIHH [14, 15] COOTBeTCTBeHHO. 

YCTaHOBJIeHO, qTO 3THJIeH)J,HaMHH scrynaer B peax­

UHIO UHKJIOKOH)J,eHcaUHH C aueTOHOM H MeTHJI3THJIKe­

TOHOM C 06pa30BaHHeM 14-qJIeHHbIX a3aMaKpOUHKJIH­

qeCKHX coe)J,HHeHHH B BH)J,e CMeCH mpau c- H uuc­
H30MepoB - 5,7,7,12,14,14-reKcaMeTHJI-l ,4,8,II-Terpa­

a3aUHKJIoTe1pa)J,eKa-4,11-)J,HeHa la, 5 ,7,7,1 2 ,12,14-reK­

caMeTHJI-l ,4,8, II-TeTpaa3aUHKJIoTeTpa)J,eKa-4, 14-)J,H­

eaa 16 H 7,14-)J,HMeTHJI-5,7,12,14-Terpa3THJI-l,4,8 ,11 ­

Te1paa3 aUHKJIo Te1pa)J,e Ka- 4 , 1 1-)J,HeHa 2a, 7 , 12-)J,HMe­

T HJI- 5,7, 12,14-TeTpa3THJI-l ,4,8 , 11-TeTpaa3aUHKJIo­

Terpa)J,eKa-4,14-)J,HeHa 26 COOTBeTCTBeHHO. B3aHMo­

IIocrynHJIO B Pe)J,aKUHIO 17 HIOJIH 2015 r . 
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,ll,eHCTBHe 3THJleH,ll,HaMHHa C aQeTOHOM B COOTHOlIIeHHH .uHKJlOKOH,ll,eHCaII~ 3THJleH,ll,Ha M HH a C aQeTOHOM 

1:2 npH KHngqeHHH peaKQHOHHOH CMeCH B pacTBope ycneumo ocymecransercs H np n KOMHaTHOH TeMnepa­

3TaHOJla B TeqeHHe 10 q npHBO,ll,HT K 06pa30BaHHw TYpe B reseaae 24 lJ C KOJlHqe CT Be H H hIM 06pa30BaHH­

mpanc- (la) H ljUc-H30MepoB (16) B COOTHOlIIeHHH eM, COrJIaCHO ,ll,aHHhIM 5IMP IH, mpanc- H ljUC-H30­

1.3: 1.0 H He OCJlO)l(HgeTCg n060qHhIMH npoueccaxra, 0 MepOB B COOTHOlIIeHHH la:16 = 1.5: 1.0. 

qeM CBH,ll,eTeJlhCTByWT ztanasre cneKTpOCKonHH 5IMP 06pa30BaHHe H30MepHhIX COe,ll,HHeHHH la H 16, no­

IH peaKQHOHHOH CMeCH, nonyneanoji nocrre yztaneans BH,ll,HMOMy, nporexaer sepea npeztaaprrrensayto KOH­

nerxonery-mx KOMnOHeHTOB non YMeHhlIIeHHhIM nas­ ,ll,eHCaIIHW 3THJIeH,ll,HaMHHa C O,ll,HOH (HarrpaBJIeHHe a 
JleHHeM (pnc.I). 06mHH BhIXO,ll, COe,ll,HHeHHH 1a H 16 )],JIg mpaHc-H30Mepa) HJIH ,ll,ByMg (nanpasneane 6 )],JIg 

COCTaBJlgeT 63%. ljUC-H30Mepa) MOJleKYJlaMH aQeTOHa B COOTBeTCTBHH 

co cxeaoii 1*. 

Cxesra 1 

R~R 
R 

R~CH3 
H3C NH 0 N HN 

a .. ~Il l~C H2N - 9 8 4 32H2O
NH2 NH N 

R-RyJlo HN
J 

2NH 2(CH2) 2N H2 
H3C R 

RA*C:+ 3 mpauc-Le; 2a 

4HC-C-R 
3 II R R R R 

0 14 1H3C~ H3CYY 
12 

NH N+ H2N(NH 06 .. ~o 11 I~
9 8 4 3

-2H2ONH 0 NH NH2N 
J 

R~ R-RyJl 
R RH3C H3C 

lJuc-16, 26 
R = CH3(la, 6), C2Hs(2a, 6). 

TIo aHaJTOmlJHOH cxexre 3THJleH,ll,HaMMH pearnpyer )J,Jlg conocraanenna crreKTPaJThHbIX xapaKTepHCTHK 

H C MeTHJl3THJlKeTOHOM, oopasya cooraercrayroume rrOJIyqeHHhIX COe,ll,HHeHHH la M 16 H M3BecTHoH COJlH 

H30MepHhle MaKpoQHKJlbI 2a H 26 B COOTHOlIIeHHH 3THX MaKpOQHKJlHqeCKHX COe,ll,HHeHHH HaMH 6bIJIa rro­

1.5: 1.0 C 06mHM BhIXO,ll,OM 58%. nyseaa nepxnoparnaa COJlh L'2HCI04 rryrev KOH,ll,eH­

Cnenyer OTMeTHTh, qTO ljUC-H30MephI 16 H 26 aa­ caQHH MOHOnepXJlOpaTHOH COJIH 3THJIeH,ll,HaMHHa C 

JlgWTCg HeYCTOHqHBhIMH, OHM paanararorcs npa ztna­ aQeTOHOM no MeTO,ll,HKe [10, 18]. TIPH 3TOM 6bIJIO 06­

TeJlbHOM xpaueann HJlH B pesynsrare neperoaxn peax­ aapyaceao, qTO B OTJlHqHe OT nrrreparypnsrx nannsrx 
QHOHHOH CMeCH B BaKyyMe H 6WJIH 3a~HKCHpOBaHW [10, 18] peaxuas aasepuraercs 06pa30BaHHeM He COJlH 

TOJlbKO crreKTPaJThHO B CMeCH C mpaHC-H30MepaMH la mpanc-uneee L, a CMeCH ero CTPYKTYpHhIX H30MepOB 

H 2a. mpaHc-I130MephI la H 2a 6hIJIH BhI,ll,eJleHhI B 3a H 36, OTJlHQaWmHXCg B3aHMHhIM pacnonozceaaea 
HH,ll,HBH,ll,YaJThHOM BH,ll,e neperonxoii B saxyyae H npezt­ a30MeTHHOBhIX rpyrrn (mpanc-se H ljuc-36), B COOTHO­

CTaBJlgWT C060H »cenroaarsre MacJlo06pa3Hhle seute­ lIIeHHH 1: 1 (cxesra 2). 

CTBa. Bonpexa HMewmeMyCg B rnrreparype [10, 11] 06 06pa30BaHHH H30MepoB 3a H 36 CBH,ll,eTeJlbCTBy­

MHeHHW 0 HeCTa6HJlbHOCTH a3aMaKpOQMKJlHqeCKHX er yztsoeaae CHrHaJTOB nporoaos H aTOMOB yrnepona 
COe,ll,HHeHHH, conepacanrax aJTKHJIhHbIe 3aMeCTHTeJlH 

y aTOMOB yrnepona MaKpOQHKJla, mpaHC-M30MephI la 
H 2a XpaHgTCg 60Jlee rO,ll,a rrpH TeMrreparype 4-20°C * 3AeCh H nanee HYMepal.\HH aTOMOB I.\HKJIa ocyuiecraneaa B 

6e3 H3MeHeHHg H He nonseprarorca ,ll,eCTpyKQHH naace COOTBeTCTBHH C npHHHThIMH B JlHTeparype AJlH TaKHX reTep0I.\HK­

npu ,ll,JlHTeJlbHOM KHrrgqeHHH B pacrsope 3TaHOJIa. JlOB nOAxOAaMH [16,17]. 
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Cxesra 2 

scex CTpyK1)'pHbIX <pparMeHToB U;HIma B cnexrpax 

5lMP IH H 13C nponyxra U;HI(JJOKoH)J.eHcaU;HH (CM . Ta6­

JIHU;Y)· 

Crpoeane nOJIyqeHHbIX coe)J.HHeHHH: 1-3 yCTaHOB­

JIeHO na OCHOBaHHH )J.aHHbIX 11K, 5lMP IH, 13C cnex­

.rpocxonaa, Macc-cneKTpoMeTpHH, a TaIOKe nyrexr co­

nOCTaBJIeHmI HX cnexrpansmrx napaverpos C TaKOBbI­

MH )J.lliI CTpyKTypHono)J.06HbIX coe)J.HHeHHH: [19]. 

B cnexrpax 5lMP l H coe)J.HHeHHH: 1-3 HMeIOTCSI 

CHrHaJIbI npoTOHOB scex CTpyKTYpHbIX <pparMeHToB 

MOJIeKyJI (CM. Ta6JIHU;Y). CHrHaJIbI nporoaos xersrpe x 
rpynn CH3 )J.JISI coe)J.HHeHHH: 1 H 3 HJIH )J.ByX rpynn 

CH3 )J.JISI coe)J.HHeHHH: 2 npn sp3- rH6pH)J.HOM aTOMe yr­

nepona 3KBHBaJIeHTH bI H n pOSlBJI}lIOTC }I O)J.HHM CHHrJIe­

TOM B )J.Hana30He 0.93- 1.3 0 M.)J.. ITPOTOH bI )J.ByX rpynn 

CH3, CBSl3aHHbIX C a30MeTHHOBbIM aTOMOM yrnepozta, 

pe30HHpYIOT B 60JIee CJIa60M nOJIe (1.90-2.09 M . )J..). 

CHrHaJIbI npOTOHOB 3THJIbHbIX 3aMeCTHTeJIeH: coemme­

HHH: 2a H 26 y si -rnfipazmoro aTOMa yrnepona 3aKO­

HOMepHo SlBJISIIOTC}I 60JIee CHJIbHOnOJIbHbIMH [nporoasr 
CH3-rpynn npOSlBJISIIOTCSI B BH)J.e TpHnJIeTa B 06JIaCTH 

0.77 H 0 .88 M . )J.. ; nporoasr CHz-rpynn, 6y)J.yqH )J.Ha­

crepeoronasnra, pe30HHpYIOT B BH)J.e )J.BYX MyJIbTH­

·2 HCI04 

n JIeTOB npa 1.26 H 1 .33 M. )J. ., 1.45 H 1.51 M. )J.. (pHC. 

2)], a pacnOJIaraIOII..J;HeCSI y spz-rnopanaor o aTOM a yr­

JIepo)J.a - }lBJISIIOTC}I 6 0JIee cJI a60nOJIbHbI MH (nporoasr 
rpyrmsi CH3 npOSlBJISIIOTC}I n pa 0 .95 H 1.02 M. )J.., a 

rpyrmsr CHz - n pa 2. 14 H 2 .23 M. )J..) . C HrHaJIbI npOTO­

HOB MeTHJIeHOBOro MOCTHKa ( H 
6
, H 13) coe)J. HH eHHH: 1 H 

3 pe30HHpYIOT B BH)J.e CHHrJIeTa B )J.Hana30He 2 .40­

2 .69 M. )J. ., a B cnexrpax coe)J.HHeHHH: 2a H 26 3TH rrp o ­

TOHbI }lB JISIIOTCSI )J.HaCTepeOTonHbIMH H n pOSlBJI}l IOTC}I B 

BH)J.e MyJIbTHnJIeTa npa 2.45 (2a) H 2 .36 M. )J. . (26) 
(pHC. 2). IlpOTOHbI MeTHJIeHOBhIX rpynn NHCH z, 

=NCHz B coe)J.HHeHH}lX 1-3 npencraaneusi MyJIhTH­

nJIeTaMH B 06JIacTH 2.54-3.26 H 3 .20-3.66 M. )J. . COOT­

BeTCTBeHHO. IlpOTOHhl )J.ByX aMHHorpynn np0}lBJI}I­

IOTCSI yUIHpeHHbIMH CHrHaJIaMH B )J.Hana30He 4 .40­

4 .50M. )J.. 

AHaJIH3 cnexrpos 5lMP IH coe)J.HHeHHH 1-3 n 0 3BO­

JIHJI C)J.eJIaTh BbIBO)J. 0 TOM, q TO XHMH'IeCKHe C)J.BHr H 

MeTHJIeHOBbIX npOTOHOB rpynn, CBSl3aHHhIX C a30MeTH­

HOBbIM H aMHHHbIM aTOMaMH a30Ta MOryT HCnOJIh30 ­

BaTbCSI B xa-recrse KpHTepHSI )J.JISI l1)J.eHTHqm Kalll1H 

mpauc - H ljUC-H30MepOB, nOCKOJIbKY BO acex CJIy q a5lX 

pasaaua 3HaqeHHH: XHMHQeCKHX C)J.BHroB ( aan pnaep, 

mpauc-Ie lfuc-16 la 
H6,H13 

16 
H6,H 13 

3.0 2.5 2.0 1.5 1.0 

O, M. )J,.
 

Puc. 1. C n eKTJl 5l M P IH peaxnnoa aoa CMeCH mpGHC- H /fU C-U30MepOB la H Hi.
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):(aHHble CneKTpOCKOnl111 51MP IH 11 13C ,lI.JIlI COe,ll.I1HeHl1ll 1-3 

8H(CDCI3) , M. n, 8c(C DC I3) , M. n. 

N~ H6 
, HZ, H9 H3 

, H IO C7 
, C I4 C6 C5 

, C IZ C3 
, C IO CZ 

, C9 CH 3, 
CH3 R' RZ NH 

, 
H I3 (H9 

, H IO) (Hz, H3) (C7 
, C12 

) C l3 (C5 
, C 14) (Cz , C3 

) (C9 
, C IO 

) =CCH3 

la 1.03 C 1.03 C (CH 3) 1.90 c(CH3) 2.40 C 2.75 T 3.50 T 4.50 52.20 50.0 174.00 54 .58 42.70 28.00 

!'>. = 0.75 a yur, C 31.00 

16 1.12 C 1.12 C(CH3) 2.00 C (CH3) 2.49c (2 .83 T) I (3 .13T) 4.40 (52 .00) 46 .19 (168 .82) (54 .11) (4 1.26) 28.12 

!'>. = 0.306 yin. c 30.62 

2a 0.93 c 0.77 T (ClliCHz), 0.95 M 2.45 M 2.80 M I 3.60 M - 49.20 44. 89 170. 85 54.7 8 42 .85 25.57 

1.26 M11 1.45 M (ClliCHz), 2.14 K !'>. = 0. 80a 35.5 8 

(CH 3C!iz) (CH 3CHz) 

26 1.00 c 0.88 T(ClliCHz), 1.02 M 2.36 M (2.94 M) 1(3.19 M) - (48 .80) 46 .24 (172.37) (54 .04) (41.10) 26 .33 

1.33 M11 1.51 M (ClliCHz), 2.23 K !'>. = 0.25 6 33 .37 

(CH3CHz) (CH 3CHz) 

3a B 1.30 c 1.30 c (CH3) 2.09 c(CH3) 2.69 c 3.03 M I 3.66M 4.20 58 .26 49.40 174.62 58 .26 50.03 25.39 

!'>. = 0.63a 31.85 

36 B 1.22 c 1.22 c (C H3) 2.02 c(CH3) 2.50 c (3.25 M) I(3.50 M) - (55.26) 47 .37 (174.60) (54.26) (43.45) 24.73 

!'>. = 0.256 30.99 

3.5	 3.0 2.5 2.0 1.5 1.0 

PlIC. 2. CneKTp5lMP IH COe,llI1HeHl1l1 2a . 

11 = ()H3,H10 - ()H2,H9 )].1151 coenaaeaaii la-3a MJlM 11 = IH_13C HMQC COe,lJ.MHeHM~ la (PHC. 3) Ha6J1IO,lJ.aeTC~ 

= ()H3,H2 - ()H10,H9 ztns COe,lJ.HHeHHH 16-36), 3HatIM­ tIeTKM KOppeJl~UH~ COOTBeTcTByIOIUHX nporoaos H 

TeJlhHO 60JlhWe B cnysae mpaHc-M30MepoB (0.63­ aTOMOB yrnepona: ()H 1.03 M. ,lJ.. H ()e 28.0 M. zt., bH 

0.80 M. n.), tIeM lfUc-M30MepoB (0.25-0.30 M. n.), 1.90 M . ,lJ.. H be 31.0 M. n, )J.JI~ CH3- rpy n n , CB~3aHHhIX 

)l;ocToBepHocTh OTHeceHH~ CHrHaJIOB nporoaos C Sp3- H Sp2-rM6pH,lJ.HhIMH aTOMaMH yrnepozta COOTBeT­

nozrraepacnena ,lJ.aHHhIMH ,lJ.ByMepHoH cnexrpocxonaa CTBeHHO; H6,H 13 (2.40 M . ,lJ..)/C6,C 13 (50.0 M. zt.); H2,H9 

51Mp1H-13C HMQ C H IH_13C HMBC. TaK, B cnexrpe (2.75 M. ,lJ..)/C2,C9 (42.70 M. zt.); H3,H 10 (3.50 M. ,lJ.. )1 
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(CH3h...
30 H2,9/C2 ,9	 
~ 

NH-CH)q:b /~H3C!:b /~H 3H3,IOIC3,IO -50 - H6,13/C6,1 3 

C 

=NC3,IO 
70 

90 

110 

3.5 3.0 2.5 2.0 1.5 1.0 

8,M. )!,. 

Puc. 3. Cnexrp IH 13C HMQC coenanenna 1a._ 

3,CIOC (54.58 M. n .) . B cnexrpe IH_l3C HMBC coezur­

HeHHH la Ha6JIlo)!,a1OTcH cneztyrourae xoppenauna CHr­

HanOB nporoaos C CHrHanaMH cocezmax aTOMOB yrne­
3,H IO pona: H (3.50 M. )J,.)/C2,C9 (42.70 M. )J, .) H C5,C 12 

2,H9(174.0	 M. )J,.); H (2 .75 M. )J,.)IC7,C I4 (52.2 M. )J,. ); 
6,H13 C7,C 14 H (2.40 M. )J,.)/C5,C I2 (174.0 M. )J,.) H 

(52 .2 M. )J,.); CH3 (1.03 M. )J,.)/C7,C I4 (52.2 M. )J,.); 
C 6,C l3CH3 (1.90 M. )J,.)/C5,C I 2 (174.0 M. )J,.) H 

(50.0 M. )J,.). B cnexrpe IH-IH COSY coe)J,HHeHHH la 
(pHC.	 4) HMelOTCH xpocc-nmca CHrHanOB nporoaos

2 3,H IOH ,H9 H H rpynn CH2 3THneHOBoro MOCTHKa. 

B cnexrpax 5IMP l3C rronysenasrx coe)J,HHeHHM 1­
3 HMelOTCH CHrHaJIhI acex aTOMOB yrnepona C xapax­
TepHhlMH )J,nH HHX XHMHqeCKHMH C)J,BHraMH (CM. Ta6­

nHUY)· 

2CH2-NH­
2CH TNh 1 

8, M. )!,. 

1.0 • 
4CH3-C­

1.5 

2.0 • 
2CH3-C 

2.5 

3.0 
. • 

• 

H­
----2CH2 

~ 
2CHTN 

3.5 • • ?'­
2CHTN 

. 
3.5 3.0 2.5 2.0 1.5 1.0 

8,M.)!,. 

Puc. 4. Cnexrp IH_1 H COSY coenaaeuas 1a. 

B Macc-cneKTpe coe)J,HHeHHH la, nonysenaoa B 

pe)J(HMe 3neKTPOcnpeM-HoHH3aUHH, HaH60JIee HHTeH­

CHBHhIM nHK HMeeT saaneane C m/z 281.2701 , 'ITO CO­

OTBeTcTByeT [M - Hr, npucyrcrsyror TaK)J(e MaJIOHH­

TeHCHBHhle nHKH, m/z: 282.2722 [M - 2Hr, 283.25 28 

[M - 3HtH 284.2525 [M - 4Ht. ilK cnexrpu coena­
HeHHM I H 2 conepzcar nonocsr nOrJIO~eHHH BTOPHq­
HhIX axaaorpynn (3180-3255 CM- I) H CBH3H C=N 

(1600-1670 CM-I). 

TaKHM 06pa30M, B3aHMO)J,eMCTBHe 3THneH)J,HaMHHa 

C anH<paTHqeCKHMH KeToHaMH, KaK nOKa3aHO ua npa­
Mepe aUeTOHa H MeTHnKeToHa, npe)J,cTaBJIHeT C060M 

npocroii MeTo)J, CHHTe3a 14-qneHHhlx a3aMaKpOUHKnH­

qeCKHX coe)J,HHeHHM, conepzcamax B UHKne a30MeTH­

HOBhIM H aMHHHhIM aTOMhI a30Ta. 

3KcnepHMeHTaJlbHaH '1aCTb 

13C IH_13C 

HMBC peracrpaposana na cnexrpouerpe Jeol 

ECX400A C pa60qHMIi qaCTOTaMH 100.52 ct3C) H 

CneKTPhI 51MP IH, l3C , IH _ HMQC, 

399.78 Mf'u ctH) B CDCh C acnonssosaaaea OCTaTOq­

Horo CHrHana He)J,eMTepHpoBaHHoro pacTBOpHTeJIH B 

xaxecrae BHYTPeHHero craunapra, ilK cne xrpsr sana ­
canst na <l>yphe-CneKTPOMeTpe Shimadzu IR Prestige­

2 1 B xnoporpopsre. Macc-cnexrp (ESI) nonysea aa 

npnfiope Broker Customer microtof 10223 (pacrso­

parens - MeTaHon) . ,n:JIH TCX aaanasa HCnOJIh30BaJIH 

nnaCTHHKH Silufol UF-254, 3JIlOeHT - CMeCh re KcaH­

aueroa, 3 :2. 3neMeHTHhiM aHaJIH3 BhIIlOJIHeH na npH­

60pe Carlo Erba 1106. 

MOHorH)J,ponepxnopaT 3THneH)J,HaMHHa H nepXJIo­

parsr 3a Ii 36 nonyxarnr no MeTO)J,HKe [9]. 
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5,7,7,12,14,14-reKcaMeTuJI-l,4,8,II-TeTpaa3a­

U,uKJIoTeTpaLJ.eKa-4,Il-LJ.ueH (la) U 5,7,7,12,12,14­
rexcaere'run-I ,4,8,Ll-rre'rpaaaaumc.no're'rpanexa­
4,14-LJ.ueH (16). a. Ilpu nazpeeanuu. Pacraop 10.2 r 

(0.17 MOJlb) 3THJleH,lI,HaMHHa B 50 MJl CMeCH fieaaozt­

HbIX auerona H 3TaHOJla (1: 1) KHnHTHJlH B TelJeHHe 

10 lJ. PeaKu,HoHHyJO CMeCb ynapasana aa pOTOpHOM 
ncrtapurene. OCTaToK, npe,n:cTaBJlHJOI..U,HH C060H CMeCb 

mpanc- H lfUc-H30MepoB B COOTHOllIeHHH la:16 = 

= 1.3: 1.0 (JIMP IH), neperonxnn B saxyyve, IlOJlYlJH­

JlH 14.9 r (63 %) CMeCH mpauc- H lfUc-H30MepoB 1a H 

16 B COOTHOllIeHHH 3.0: 1.0, T. KHn. 40-60°C (2 MM 

pr, CT.) . .D,onOJlHHTeJlbHOH neperoaxoii 3TOH CMeCH B 

sasyyae nOJlYlJHJlH mpaHC-H30Mep la C T. KHn. 60­

62°C (2 MM pr. CT.). MaCC-CneKTP (ESI): m/z 281.2701 
[M - Hr.HaH,n:eHo, % : C 68 .31 , 68.38; H 11.54, 11.56; 

N 20.05, 20.10,CI6H32N4. BbIlJHCJleHO, %: C 68.52; H 
11.50; N 19.98. 

6. Ilpu KOMHamHou meunepamype. Pacrnop 10.2 r 
(0.17 MOJlb) 3THJleH,n:HaMHHa B 50 MJl CMeCH fiessozt­

HbIX aI~eTOHa H 3TaHOJla (1: 1) nepeueuraaana B rese­

HHe 10 lJ H OCTaBJlHJlH npn KOMHaTHoH 'resrrrepa'rype aa 

24 lJ. PeaKl.(HOHHYJO CMeCb yrrapasarra aa pOTOpHOM 

ncnapnrene. OCTaToK, npe,n:CTaBJlHJOI..U,HH C060H CMeCb 

mpauc- H lfUc-H30MepoB B COOTHOllIeHHH la:16 = 

= 1.5: 1.0 (51MP IH), neperoaann B saxyysre (2 MM 

pr, CT.). IlOJlYlJHJlH TPH eppaKl.(HH: 3.40 r CMeCH H30Me­

pOB la H 16 B COOTHOllIeHHH 3.0: 1.0 CT. KHn. 28-40°C; 

4.87 r CMeCH H30MepoB la H 16 B COOTHOllIeHUH 

10.0: 1.0 CT. KHn. 40-60°C H 8.74 r mpaHc-H30Mepa la 

CT. KHn. 60-62°C. 06I..U,HH BbIXO,n: COe,ll,HHeHHH la H 16 

COCTaBHJl 72%. 

7,14-,l(uMeTuJI-5,7,12,14-TeTpaJTuJI-l ,4,8,II-TeT­

paaaaumcaorerpanesca-a.I l-naen (2a) U 7,12-LJ.uMe­

TUJI-5,7,12,14-TeTpa3TuJI-1,4,8, Ll-re'rpaaaauaxno­
TeTpaLJ.eKa-4,14-LJ.ueH (26). a. Ilpu uaepeeanuu. Pac­

TBOp 10.2 r (0.17 MOJlb) 3THJleH,n:HaMHHa B 60 MJl CMe­

CH 6e3BO,ll,HbIX MeTHJl3THJlKeTOHa H 3TaHOJla (1: 1) KH­

IlHTHJlH B 'rexenue 10 lJ. PeaKl.(HOHHYJO CMeCb ynapasa­

JlH na pOTOpHOM ncnaparene. OCTaToK neperonana B 

saxyyxre H nonysamr 16.5 r (58%) CMeCH mpauc- H 

lfUc-H30MepoB 2a H 26 B COOTHOllIeHHH 4.0: 1.0 C 

T. KHn. 22-29°C (3 MM pr, CT.). .D,OIlOJlHHTeJlbHOH ne­

perOHKOH nOJlYlJeHHOH CMeCH B BaKyyMe nOJlYlJaJIH 

mpaHC-H30Mep 2a C T.KHn. 25-28°C (3 MM pr. CT.). 

HaH,n:eHO, %: C 71.51,71.56; H 11.80, 11.84; N 16.74, 

16.80,C2oH4oN4. BbIlJHCJleHO, %: C 71.37; H 11.98; N 
16.65 . 

6. Ilpu KOMHamHou meunepamype. Pacrsop 10.2 r 
(0.17 MOJlb) 3THJleH,n:HaMHHa B 60 MJl CMeCH 6e3Bo,n:­

HbIX MeTHJl3THJlKeTOHa H 3TaHOJla (1: 1) nepeneuraaana 

B 'rexeuae 10 1.J H OCTaBJlHJlH npa KOMHaTHoH 'rexmepa-

H. A. AHUCUM06a Uop. 

Type ua 24 lJ. PeaKUHoHHyJO CMeCb ynapunann aa po­

TOpHOM ncnaparene. OCTaToK, npe,n:cTaBJlHJOI..U,HH co­

60H CMeCb mpanc- H lfUc-H30MepoB B COOTHOllIeHHH 
2a:26 = 1.7:1.0 (51MP IH ), neperonann B naxyyae 

(3 MM pr, CT.) H nOJlY1.JaJIH TpH eppaKUHH: 8.9 r CMeCH 

H30MepOB 2a H 26 B COOTHOllIeHHH 4.0: 1.0 C T. KHn. 

25-27°C; 5.8 r CMeCH H30MepOB 2a H 26 B COOTHOllIe­

HHH 7.0:1.0 C T. KHn. 28-29°C H 5.2 r mpaHc-H30Mepa 

2a C T. KHn. 29-30°C. 06I..U,HH BbIXO,n: coenaaenaii 2a 

H 26 COCTaBHJl 70%. 
MOHOrULJ.pOnepXJIOpaT JTUJIeHtJ.uaMUHa. K 37 MJl 

70%-Horo pacraopa cnezcenepernannoro 3THJleH,n:Ha­

MHHa npn nepeuetnaaaaaa ,n:06aBJlHJlH 72 MJl 43.3%­

noro pacraopa XJlOpHOH KHCJlOTbI npn OXJla)K,n:eHHH 

CMeCbJO nsna H COJlH. 3aTeM revneparypy peaxnnon­

HOH CMeCH ,n:OBO,n:HJlH no 20°C H yIlapHBaJIH na pOTOp­

HOM ncnaparene npa TeMneparype He asnue 60°C . 

IlOJlY1.JeHHbIH OCTaTOK BbI,lI,ep)KHBaJIH no nOJlHOH KpH­

CTaJIJlH3aUHH. 06pa30BaBIlIHecH KpHCTaJIJlbI OTepHJlbT­

pOBblBaJIH, npOMbIBaJIH 3THJlOBbIM cnaprosr H CYIlIHJlH 

na soanyxe. BbIXO,n: 54 r (84%), T. nn, 150°C. 

Ilepxnopar 5,7,7,12,14,14-reKcaMeTuJI-l,4,8,11­

TeTpaa3au,uKJIOTeTpaLJ.eKa-4,Ll-nneaa (3a, 6). lOr 

MOHOrH,n:ponepXJIopaTa 3THJleH,n:HaMHHa paCTBOpHJlH 

100 MJl fiesnonaoro aUeTOHa H peaKUHoHHyJO CMeCb 
BbI,n:ep)KHBaJIH B TelJeHHe 12 lJ npa 20 °C. 06pa30BaB­

IlIHeCH KpHCTaJIJlbI OTepHJlbTpOBbIBaJIH H npOMbIBaJlH 

aueTOHOM, a 3aTeM 3TaHOJlOM. Ilo ,lI,aHHbIM 51MP IH, 

nonyseausre KpHCTaJIJlbI npencraanaror C060H CMeCb 

mpauc- H uuc- H30MepoB 3a H 36 B COOTHOllIeHHH 

1.0:1.0. BbIXO,n: 12r (80%), T. nn, 147-150°C (T. IlJl. 

158°C [10]). 
Cnexrpansnsre HCCJle,n:OBaHHH BbIIlOJlHeHbI C HC­

nOJlb30BaHHeM 060py,ll,OBaHHH U,eHTPa KOJlJleKTHBHoro 
nOJlb30BaHHH POCcHHcKoro rocynapcrsennoro nenaro­

rH1.JeCKOrO ymmepcarera HM. A.M. I'epueaa, 

Pa60Ta BbIIlOJlHeHa npn epHHaHcoBoH nonnepzoce 

POCcHHcKoro epoH,n:a epYH,n:aMeHTaJIbHbIX HCCJle,n:OBa­

HHH (rpaar N2 14-03-00588). 
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