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e.g., e lec t ron-vibra t ional  interact ion.  9 Moreover ,  since 
the ILAH B conta in ing sys tems in solution are character-  
ized with a double well P E S  with a small barrier, s the 
packing density may as wel l  influence the PES form in 
the crystal. 

The author expresses his gratitude to Prof. W. Saenger 
and Dr. T. Steiner for the i r  help in the work. 
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Separation of raeemie closo-3,3-O13,Z-norbornadienyl)rhodacarboranes 
into enantiomers by HPLC on chiral stationary phases 
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Racemic closo-rhodacarboranes, viz.. closo-3.3-(rl3"2-CTH~-2-CR~)-I-R2-2-R3-3,1,2- 
RhC~BgH ~ (R I = R 2 = R 3 = H: R ! = H, R 2 = R 3 = Me; R I = R- = R 3 =" Me) and closo-2,2- 
(q3"2-'CTHz-2-CH2)-2"I'7-RhC2B~HI i)' were successfully separated into enantiomers by high- 
performance liquid chromatography (H PLC). 

Key words: eloso-rhodacarboranes, high-performance liquid chromatography, enanti- 
omers, cbiroptical properties. 

High-per fo rmance  l iqu id  chromatography  (HPLC)  
on chiral sorbents is one  o f  the  most conven ien t  meth-  
ods for the analysis o f  e n a n t i o m e r s  and practical  prepa- 
ration of  optically act ive  n -complexes .  This  method has 
opened  up new oppo r tun i t i e s  of  obtaining high-purity 
enant iomers  even f rom racemates  that have no suitable 
functional groups for the  synthesis  of~diastereomers and 
their  subsequent sepa ra t ion  by classical crystallization 
methods.  I,/ Only recen t ly ,  H P L C  has b e c o m e  the ob- 
jec t  o f  extensive use for  the prepara t ion  o f  chirat 
metallacat13oranes, w h i c h ;  h -owever ; -a re -mo~t ly-sand-  
wich bis(dicarbol lyl)  3 a n d  rc -cyc lopen tad ieny l -n -d i -  
carbollyl 3,4 complexes  wi th  functional  groups in the 
carborane ligand. 

Using HPLC on ch i ra l  phases, we could  separate for 
the first t ime a series o f  semisandwich closo-rhoda- 
carboranes (closo-3,3-(r13"2-CTHT-2-CR}2)-I-R2-2-R 3- 
3,1,2-RhC2BoH o ( l a - - c )  and closo-2,2-(r13.2-CTH7 - 
2-CH2) -2 ,1 ,7-RhC2B~lql  t (2)) into enant iomers ,  

R ~ Rh 

l a - - c  2 

a b c 

R 1 H H M e  
R 2 H M e  M e  
R 3 H M e  Me  

Racemic  complexes Ia and 2, which are known to 
be highly efficient catalysts for the diastereoselect ive 
hydrogenat ion of  metacycline,  5,6 could be separated on 
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a micropreparative scale. The amounts of the isomers 
obta ined were sufficient to study their chiroptical and 
then catalytic properties. 

Chromatographic  separation of complexes I and 2 
into enantiomers was performed on Astec (USA) col- 
umns (250 x 4.6 mm) packed with chiral sorbents based 
on 13- and 7-cyclodextrin ~CD) derivatives: MeOH was 
the eluent. Retention factors for the enantiomers (k I" 
and k2"), selectivity of  separation (c~ = k2"/k t'), race- 
mates, and chiral sorbents are given below. 

Race- Chiral k~" k 2" c~ 
mate sorbent 

la Acetyt-13-CD 0.25 0.36 1.4 
2- H yd roxyp ropylq3-C D I. 33 1.64 1.2 
( R)- N-I I -( l -Naphthyl)ethyl]- 1.30 2.36 1.8 

carbamoyl-13-CD 
lb y-CO 0.86 0.93 I. I 
lc ~:-CD 0.49 0.52 1.1 
2 2- H ydmxypropyl-l',-C D 1.00 1.20 1.2 

It is noteworthy that introduction of  methyl sub- 
sti tuents both into the rl3.2-dienyl and the @-dicarbollyl 
ligands of complex l a  has apparently hindered the 
formation of inclusion compounds with !3-CD and its 
derivatives. That is why complexes lb ,e  were resolved 
analytically only on a sorbent containing 7-CD. where 
the enantiomers are retained much more strongly. Non- 
substituted complexes la  and 2 react rather actively 
with 13-CD and its derivatives, and a high degree of  
enantioselectivity was attained. The optical activity of 
the enantiomeric complexes obtained from la  and 2 was 
determined.  Enantiomers ( - ) - l a  and ( + ) - l a  were char- 
acter ized by circular dichroism spectra (Fig. 1). These 
spectra were obtained on a JASCO G-720 spectropola- 
r imeter .  Enant iomers ,  their concent ra t ions  (C) in 
CH2Ct 2, and [ct]2~ are given below. 

Enantiomer C- 104/g mL -t [c~l~-~ 
( - ) - l a  6.0 -46.33 
(+)- la  5.3 +46.42 
( - ) -2  2.0 - 17.07 
(+)-2 2.8 +15.86 

Racemic complexes la ,b  and 2 were synthesized as 
described previouslyT; lc  was obtained in 71% yield by 
the reaction of  [014-CTHT-2-COHMe2)RhCL]2 with 
[nido-7,8-Me2-7,8-C2BgHlol-K + in EtOH/C6H 6. IH and 
13C N M R  spectra were recorded on a Brucker AMX-400 
spec t romete r  (400.13 and 100.61 MHz, respectively) 
with Me4Si as an internal standard. Compound I t ,  
IH N M R  (CD2CI2), 8 :4 .61  (m, I H, H(5)); 4.04 
(m, i H, H(3)); 3.99 (pseudotriplet, I H, H(6)); 3.74 
(m. I H, H(4)); 3.60 (m, I H, H(I)) ;  2.22 is, 3 H, 
Me);  2.14 (s, 3 H, Me); 1.85 (d.t,  I H, H(7ct), 
2JA8 = 9.8 Hz, 3 j  = 1.6 Hz); 1.72 (d.t, 1 H, H(717,), 
2JAB = 9.8 Hz, 3j  = 1.6 Hz); 1.68 (s, 3 H, Mecaeo); 1.60 
(s, 3 H, Mecarb). 13C{IH} NMR (CD2CI2), 8, J)3c-10311h: 
90.33 (d, C(2), J = 3.6 Hz); 75.45 (d, C(5), J = 5.0 Hz); 
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Fig. 1. Circular dichroism spectra of enantiomeric complexes 
(I) ( - ) - l a  and (2) (+)- la  in methanol. 

71.98 (m, Ccarb): 70.70 (d, C(6), J = 4.5 Hz): 64.19 
(m, Ccaro); 56.44 (d. C(7),  J = 2.4 Hz);  45.01 
(d, C(4). J = 1.7 Hz); 42.83 (s, C(I) ) :  34.77 (d, C(3), 
J = 10.3 Hz); 32.68 (br.s, C(8)); 27.93 (s, Mecafb); 
27.70 (s, Mecarb); 26.05 (S, Me): 25.49 (s, Me). 

The authors are grateful to Dr. N. M. Loire for 
recording the circular dichroism spectra. 
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