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Fig. 1  Structure of cellulose and amylose derivatives
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Fig. 2 Scheme of the synthesis of regioselective cellulose derivatives 1a ~1¢
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Table 1 Resolution of racemates 3 ~11 on cellulose derivatives 1a ~1¢, compared with four cellulose triscarbamates
1a? 1b? Ic? CTCHC® CDMPC® CDCPC® crcpcd
cl cl
Cellulose R'= «Cé —O-a N~ Q - —O-a
derivatives cl cl
cl
RP= sz 7 Vs T Q e -
cl
Racemates % a k' a k' a k' a k' a k' a k' a
3 0.57(+) 2.21 0.62(+) 1.63 0.68(+) 1.40 0.28(+) ~1 0.97(+) 132 0.87(+) 1.65 0.89(+) 1.16
4 0.46(+) 1.26 0.31(+) 1.19 0.34(+) 1.38 0.26(+) 1.19 0.51(+) 1.55  0.56(+) 1.84 0.38(+) 1.68
5 2.56(+) 1.18 2.07(+) 127 2.64(-) 1.02 1.98(-) 1.18 2.43(+) 1.58  3.08(+) 121 4.00(-) 1.20
6 0.89(-) 1.35 1.17(-) 1.24 0.95(-) 1.19 0.41(-) 1.22 117(=) 1.15  2.65(-) 182 1.63(-) 1.16
7 2.27(-) 1.67 0.99(+) 1.25 1.24(-) 1.25 2.33(-) 1.52 2.13(-) 2.59  0.28(+) 1.38 0.48(-) 1.29
8 0.39(-) 1.36 0.45(-) 1.38 0.61(-) 1.23 0.14 1.0 0.42(+) ~1 0.76(-) 1.82 2.16(+) 1.46
9 1.33 1.0 0.89(-) 1.11 1.15(-) 1.13 0.63(+) ~1 1.47(-) 1.41 1.55(=) 1.20 1.85(+) 1.12
10 0.54(+) ~1 0.27 1.0 0.29 1.0
11 25.12(+) 1.12 26.00 1.0 13.18 1.0

2 Column: 25 cm x 0.20 cm (i.d.); flow rate: 0.1 mL/min; eluent: hexane/2-propanol (90/10, V/V). The signs in parentheses represent
the CD signal of the first-eluted enantiomer. ® Data taken from Ref. [24]. © Data taken from Ref. [11]. 9Data taken from Ref. [10].
b.¢d Column: 25 cm x 0.46 cm (i.d.); flow rate: 0.5 mL/min; eluent: hexane/2-propanol (90/10, V/V). The signs in parentheses represent

the optical rotation of the first-eluted enantiomer.
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Table 2 Resolution of racemates 3 ~11 on amylose derivatives 2a ~2¢, compared with three amylose triscarbamates

222 2b? 2¢? ATCHC® ADMPC® ADCPC®
Cl Cl
Amylose  Rl= —Cé )¢ v/ ‘Cé
derivatives Cl cl
Cl
R’= L7 N/ N~ T —Cé
Cl
Racemates kY a kY a kY a kY a kY a ky a
3 0.76(+) ~1 0.92(+) 1.66 1.09(+) 122 0.46(+) 2.54 0.53(+) 1.58 0.84(+) 1.34
4 0.35(+) 1.57 0.38(+) 1.21 0.38(+) 1.68 0.44(+) ~1 0.42(+) 3.04 0.88(+) 2.25
5 3.22(-) 1.41 501(+) 1.13 438(+) 1.21 433(-) 1.12 3.14(-) 1.21 6.08(+) ~1
6 0.79(-) ~1 1.31(-) 1.02 1.45 1.0 0.71(+) 1.70 0.61(-) ~1 0.63(+) ~I1
7 2.54(+) 1.08 094 1.0 1.63 1.0 1.42(-) 1.32 1.30(+) 1.15 0.37 1.0
8 0.57(=) ~1 0.72(-) 1.13 2.37(+) 122 0.13 1.0 0.25(-) ~1 0.63(+) ~1
9 1.18 1.0 1.34(+) 1.20 1.68(+) 1.20 0.89(+) 1.48 0.93(+) 1.12 1.62(+) 1.10
10 0.52 1.0 0.46(-) 1.11 0.46(-) ~1
11 8.52(-) 1.08 1946 1.0 14.99(+) 1.07

2 Column: 25 cm x 0.20 cm (i.d.); flow rate: 0.1 mL/min; eluent: hexane/2-propanol (90/10, V/V). The signs in parentheses represent
the CD signal of the first-eluted enantiomer. ® Data taken from Ref. [24]. ® Data taken from Ref. [11]. “*Column: 25 cm x 0.46 cm
(i.d.); flow rate: 0.5 mL/min; eluent: hexane/2-propanol (90/10, V'/V). The signs in parentheses represent the optical rotation of the

first-eluted enantiomer.
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SYNTHESIS AND CHIRAL RECOGNITION OF POLYSACCHARIDE
CARBAMATE DERIVATIVES BEARING REGIOSELECTIVE SUBSTITUENTS

. . . . L2
Jun Shen', Shuang-yan Liu', Yong-giang Zhao', Xian-de Shen', Yoshio Okamoto'
(' Polymer Materials Research Center, College of Material Science and Chemical Engineering , Harbin Engineering University, Harbin 150001)
(* Nagoya University, Furo-cho, Chikusa-ku, Nagoya 464-8603, Japan)

Abstract Six new polysaccharide carbamate derivatives, [ 6-cyclohexyl-2, 3-bis ( 3, 5-dimethylphenyl) |-
carbamate, [ 6-cyclohexyl-2,3-bis(3,5-dichlorophenyl) ]  carbamate and [ 6-cyclohexyl-2,3-bis(4-
chlorophenyl) ] carbamate of cellulose and amylose, were synthesized by a sequential regioselective process
based on the protection and deprotection of 6-position of a glucose unit. These derivatives were then used as the
chiral stationary phases ( CSPs) for high-performance liquid chromatography ( HPLC) after being coated on
the surface of aminopropyl silica gel. The structures of the obtained derivatives were characterized by 'H-NMR
and FTIR spectroscopies,and their chiral recognition abilities were evaluated using nine racemates by HPLC.
Some racemates were better resolved on the new derivatives, compared with the well-known monosubstituted
and disubstituted phenylcarbamate derivatives, such as tris ( 3, 5-dimethylphenylcarbamate ), tris ( 3, 5-
dichlorophenylcarbamate ) , tris (4-chlorophenylcarbamate ) and tris( cyclohexylcarbamate) of the cellulose and
amylose with high chiral recognition ability. The higher order structure of the new derivatives seems to be
changed through the selective introduction of a cyclohexyl group onto the 6-position of the glucose unit, which
must influence the chiral recognition ability of the new derivatives. The obtained results indicate that three
novel cellulose derivatives show higher chiral recognition ability than three amylose derivatives for most of the
racemates in the study. And the property and position of substituents at 2-,3- and 6-position of glucose unit
have a great influence on the chiral recognition ability of cellulose and amylose carbamate derivatives.
Keywords Cellulose, Amylose, Phenylcarbamate, Chiral stationary phases ( CSPs), Chiral recognition,
Carbamate, HPLC



