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Direct Chiral Separation of Racemic Tetrahedral Metal Clusters by Chiral
Stationary Phase— HPLC

HAN Xiao_qgian', 1I Gang', ZHAO Li', LIU Jun', LI Jun, YIN Yuan_qi’, CHEN Li_ren’
(1. The College of Chemical and Biology Engineening, Lanzhou Jiactong University, Lanzhou 730070, China;
2. lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Tanzhou 73000Q China)

Abstract: The chiral separation of racemic tetrahedral metal clusters was directly performed on a self_made
cellulose_tris( 3, 5_dimethylphenylcarbamate) ( CDMPC— CSP) chiral stationary phase with satisfactory re
sults. The influences of the alcoholic type mobile phase modifier in the mobile phase and the structures of
chiral tetrahedral type metal clusters on the chiral separation and retention were studied. It was found that
the structure and alcohol concentration in mobile phase and the subtle structural differences in racemic could
have a pronounced effect on enantiometric separation and retention. The chiral separation of racemic tetrahe
dral metal clusters was most effective when using n_butanol as mobile phase modifier.

Key words: High performance liquid chromatography; Chiral stationary phase; Cellulose tris(3, 5_dimethyl
phenylcarbamate) (CDMPC) ; Chiral tetrahedron_type metal clusters; Chiral separation; Mobile phase modifier
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Fig. 2 The stuctures of racemic tetrahedral clusters
LC_10Avp( Shimadzu, Japan) 15°C
, 254 nm, 0.5 mL/ min, 0.02 AUFS,
150 mmx 4.6 mmi. d. , (35
) [ 3]
1.3
(t9 1, 3, 5_ , (a) a=k? [k, (K) ki=
(t— 19/ tq k2= (1= t0) /1o (Ry)  R= 2t/ (Ww W) , t W
) 1, 2 1 2
2
21
D - D n-n
- T ,
1 1~ 3
1~ 3 2
1 1~ 3 ( : - )
Table 1 Chinl separation results of clusters 1- 3( mdbile phase: n_hexane/2_propanol)
V(n _hexane) - V( 2_propanol)
Chiral clusters 90._10 95. 5 97. 3
ki a R ki a R ki a R
1 3.92 1. 15 0. 53 4.00 1.28 1. 8 7.58 1.29 .
2 4.52 1.05 023 10. 13 1.15 0. 91 15.53 1. 16 112
3 5.23 1. 00 0.00 37.26 1.10 0.8 44. 56 1.12
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Table 2 Chiral separation results of clusters 1~ 3( nobile phase: W n_hexane) © W different higher alcohols) = 95 5)
Alcohols
Chiral clusters 1 _Propml 2 _ Propanol 1 _ Butanol 2 _ Butanol
k' a R k| a R k' a R. ki a R.
1 2. 69 1.28 0.99 4.00 1.28 1.08 39 1. & 253 5.09 1.2 1L 17
2 513 1.15 0.72 10. 13 L 15 091 7. 46 1. 30 1. 10 10. 42 1. 10 0 &
3 18 52 1.10 0.70 37.26 1.10 0.82 29. 37 1. 00 3823 1. 08 077
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Fig. 3 Chromatograms of clusters 1- 3
3 mobile phase:  V( n_hexane) : W 1_butanol)= 95: 5
1~ 3
[ 1] VAHRENKAMP H. [J]. J Organomet Chem, 1989, 370: 65- 73.
[2] ZHANGW Q, CHENZ, ZHANG Y H, et al. [ J]. Chin Chem Let, 2001, 12: 461- 464.
[3] ZHANGYH, YUANJC, YINYQ, et al. [J]. New]J Chem, 2001, 25: 939- 944.
[4] BIAN ZG, ZHANG YH, HU B, etal. [J]. J Chem Res, 2002, 1: 194- 198.
[5] LIU Yueqi, ZHOU Wenfeng, HAN Xiaoqgian, et al. [J] . J Instru Anal( , [J].

), 2001, 20( 1): 43- 45.



