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Chiral Separation of Optical Isomerswith Cellulose
Tris(benzate) s as Stationary Phase
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Abstract Three cellulose derivatives, viz cellulose tribenzoyl (CTB) , cellulose tris( p-chloro-ben-
mate) (CTPCB) and cellulose tris( o-chlorobenzate) (CTOCB) were ultranically prepared and
characterized by IR gectrametry and elenental analysis Theywere used as chiral stationary phase of
thin-layer chromatogragphy o sgparate five chiral molecules, viz 2-(9-anththryl) -2-methoxyacetic
acid, 2-(9-anthryl) -2-hydroxyacetic acid, 2-amino-3-phenylpopanoic acid, histidine and chlomphe-
niranine The five chiral moleculeswere completely sparated with their repective developing l-
vents, viz TEAA, acebnitrile - TEAA (2 1, by wlume), ethyl acetate - H,O - acetic acid
(6 2 1, by wlune), n-butyl aleohol - acetic acid - H,O(4 1 1, by wlune) and ethyl
acetate - methyl alcohol - 30% acetic acid(5 3 2, by wlune). The three chiral stationary phases
were canpared and the reaults showed that CTB was the best stationary phase for the chiral sgparation

Key words: cellulose tribenoyl; cellulose tris( p-chlorobenmate) ; cellulose tris ( o-chlorobenzo-
ate) ; thin-layer chromatogrgphy; chiral sgaration
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Tablel IR ectrametric data of chiral stationary phases

) . o (—OH) / 0(—C=0)/ 0 (—C—0—C)/ 0 (—C= C—(benzene)) /
Chiral sationary phase

an ! an ! an ! an?!
M icrocellulose(MC) ( ) 3354 - - -
Cellulose tribenzoyl (CTB) ( ( ) ) - 1731.18 1 267.68 1599. 72
Cellulose tris( p-chloro-benzvate) (CTPCB) B 1 735. 40 1264. 11 1593.85
( (4 ) )
Cellulose tris( o-chlorobenate) (CTOCB) - 1 720.55 1 260. 23 1 600. 00

( (2 ) )

2.1.2 2 )
2
Table 2 Elamental analysis data of chiral stationary phases
Analytical item CB CTPCB CTOCB
Color( ) Buff ( ) W hite( ) W hite( )
Elamental analysis C Found we /% 68. 35 55. 83 55. 55
( ) Calculated w /% 66. 82 55. 36 55. 36
H Found wg /% 4.571 3.052 3.086
Calculated w, /% 4.673 3.017 3.017
N Found wg /% 0.073 0.031 0. 059
Calculated w, /% 0 0 0
2.2
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Fig.2 Chenical structuresof chiral substances
1 2-(9 ) -2- (2- (9-anththryl) -2-methoxyacetic acid); 2 2-(9- ) -2- (2- (9-anthryl) -2-hydroxyacetic acid) ;
3 (2-amino-3-phenylpropanoic acid) ; 4 (higtidine) ; & (chlopheniranine)
35 ’
Table 3 TLC data of five chiral substanceson the CSPsof cellulose tris(benzmate) s
Cellulose tris( benzoate) s Chiral substance Ry Rp a Mobile phase V isualization
Cellulose tribenzoyl (1) 0.75 0.41 1.82 A a
(C)TB) ( ) ( (2) 0. 69 0.15 4. 60 B(2 1) a
(3) 0.84 0.22 3.81 Cc(6 2 1) b
(4) 0.37 0.24 1.54 D(4 1 1) b
(5) 0. 66 0.35 1.88 E(5 3 2 a
Cellulose tris ( p-chloro- (1) 0.78 0.51 1.52 A a
benzate) (CTPCB) (2) 0.71 0.20 3.55 B(2 1) a
(4- ) (3) 0. 86 0.25 3.44 C(6 2 1) b
(4) 0. 39 0.27 1.44 D(4 1 1) b
(5) 0. 69 0.40 1.72 E(5 3 2 a
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( 1)
Cellulose tris( benzoate) s Chiral substance Ry Rp a Mobile phase V iualization
Cellulose trisc(o-chloro- (1) 0.78 0.52 1.50 A a
benmate) (CTOCB) (2) 0. 69 0.18 3.83 B(2 1) a
(2- ) (3) 0.85 0.24 3.54 c(6 2 1) b
(4) 0.40 0.28 1.42 D4 1 1) b
(5) 0. 65 0.38 1.71 E(5 3 2 a
* ('sparation factor) : @ =Ry /Ryp; (wlume ratio) : A. TEAA; B. - TEAA (acetonitrile- TEAA); C
(ethyl acetate - H,O - acetic acid) ; D. - - (n-butyl aloohol - acetic acid - H,0); E
30% (ethyl acetate - methyl alcohol - acetic acid) ; a ultraviolet lanp (365 rm) ; b: ( ®lution of ninhydrin in ac-
eone); (1) - (5) are the same as those in Fig 2
3, ( ),
2.3
2.3.1 ( ) CTB
CTB 6 h, , |
, 68. 26% , 68. 35% , ,
CB , 24 h ,
CTB )

CTPCB CTOCB CTB , ) )
2.3.2 3 , CIB )
CTOCB CTPCB , CB

) , Cl
, ¥l ctocB  CTPCB
, Cl , , 3
2.3.3 )
Dalgliesh * n (9]
’ Rf ’
b ( ) 1
«C ) el

[1] , , . - M]. : , 2000: 21
[2] , : D- [J]. , 2006, 6. 352 - 354

[3] YASHMA E Polysaccharide-based chiral stationary phases for high-perfomance liquid chramatogrgphic enantiosgparation
[J]. JChromatgr. A, 2001, 906: 105- 125

[4] , , . (4 ) [J]

1998, 16(4): 285- 288

[5] , , } [J]. , 2003, 31
(2): 239- 244

( 138 )



138 27

2.7
NADH , ; )
, NADH 1
1 NADH (n=5)
Table 1 Analytical result of NADH in the Pseudanonas aeruginosa (n =5)
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