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Preparation and Enantioseparation Performance of Chiral Stationary Phases
Derived from Chitosan Derivatives

LIANG Shuang, BIN Qing, BAI Zhengwu, CHEN Wei’
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Abstract: To develop new materials for enantioseparation, chitosan bis (3, 5-dimethylphenylcarbamate) -
(benzamide) and chitosan bis (4-methylphenylcarbamate) - (henzamide) were prepared. With regard to the
benzoylation of chitosan, the complete benzoylation was achieved when benzoic anhydride was fed at six
equivalences of the glucosamine. The two chitosan derivatives were coated on the surface of aminopropyl silica
gel, then the corresponding chiral stationary phases were obtained. The enantioseparation performance of the
two chiral stationary phases was evaluated with 12 chiral compounds by high performance liquid chromatography
in the mobile phases of n-hexane/isopropanol, n-hexane/ethanol and n-hexane/methanol/ethanol. The results
show that the chiral stationary phases possess good chiral recognition capability towards the analytes.
Meanwhile, the influence of the composition of the mobile phase on enantioseparation was discussed according
to the separation results.
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Fig. 1  Preparation scheme of CSPs of N-benzoylated chitosan derivatives
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Tab. 1  Comparison of CSP1 and CSP2 in enanoseparation

CSP1 CSp2
oy ey TREWT gy ?ﬁfﬁﬁﬁ RENT  SERET e ‘bﬁfﬂ*ﬁ
cample name . capacity a R. mobile phase ky a R, mobile phase
factor selectivity  resolution capacity selectivity  resolution
factor factor factor
0.67 1.13 0.92 A(98/2) 0.65 1.23 1.62 A(98/2)
1 0.46 1.15 0.76 B(98/2) 0.47 1.21 1.24 B(98/2)
0.31 1.09 0.19 €(95/2.5/2.5) 0.59 1.14 1.18 C(98/1/1)
1.19 1.07 0.10 A(98/2) 1.11 1.15 1.50 A(95/5)
2 0.71 1.04 0.24 B(95/5) 1.30 1.16 1.80 B(98/2)
0.61 1.05 0.15 C(90/5/5) 0.86 1.13 1.50 C(95/2.5/2.5)
3.83 1.09 1.41 A(98/2) 6.79 1.08 1.50 A(98/2)
3 1.26 1.05 0.46 B(95/5) 3.34 1.08 1.24 B(98/2)
0.55 1.00 0.00 C(90/5/5) 3.26 1.05 0.56 C(98/1/1)
7.64 1.06 1.14 A(95/5) 2.86 1.00 0.00 A(90/10)
4 1.34 1.00 0.00 B(95/5) 1.39 1.00 0.00 B(90/10)
1.63 1.00 0.00 €(90/5/5) 1.31 1.00 0.00 €(90/10)
0.58 1.00 0.00 A(90/10) 2.59 1.07 0.48 A(98/2)
5 0.35 1.00 0.00 B(90/10) 1.74 1.06 0.78 B(98/2)
0.36 1.00 0.00 C(90/5/5) 1.31 1.06 0.78 C(90/10)
1.39 1.09 0.42 A(90/10) 11.42 1.00 0.00 A(90/10)
6 1.51 1.05 0.56 B(95/5) 4.55 1.00 0.00 B(90/10)
1.47 1.00 0.00 C(90/5/5) 8.23 1.04 0.10 €(95/2.5/2.5)
7.69 1.29 1.22 A(90/10) 6.48 1.27 1.79 A(90/10)
7 1.30 1.45 2.48 B(90/10) 5.07 1.20 2.19 B(95/5)
4.93 1.16 3.62 €(95/2.5/2.5) 1.14 1.18 1.70 €(90/5/5)
4.86 1.00 0.00 A(90/10) 342 1.10 0.68 A(90/10)
8 1.30 1.00 0.00 B(90/10) 1.34 1.00 0.00 B(90/10)
3.59 1.00 0.00 €(90/5/5) 3.86 1.07 1.07 €(95/2.5/2.5)
4.74 1.13 1.68 A(95/5) 4.59 1.11 1.59 A(95/5)
9 2.12 1.06 0.60 B(95/5) 2.53 1.03 0.20 B(95/5)
1.08 1.00 0.00 C(90/5/5) 1.29 1.00 0.00 €(90/10)
17.47 1.17 0.73 A(98/2) 19.77 1.00 0.00 A(90/10)
10 8.04 1.16 1.51 B(98/2) 2.90 1.00 0.00 B(90/10)
4.35 1.17 1.54 €(95/2.5/2.5) 2.02 1.00 0.00 €(90/5/5)
6.79 7.97 0.73 A(95/5) 8.63 1.17 1.03 A(70/30)
11 8.82 1.12 1.10 B(90/10) 14.14 1.17 1.57 B(90/10)
7.77 1.03 0.15 €(95/2.5/2.5) 10.49 1.15 1.67 €(90/5/5)
r.t. >120 min A(90/10) 5.12 1.17 0.58 A(70/30)
12 22.38 1.08 0.20 B(95/5) 1.00 1.12 1.00 B(90/10)
1.60 1.00 0.00 C(90/5/5) 0.41 1.05 0.41 C(90/5/5)

YEWETA A+ n-hexane/isopropanol; B: n-hexane/ethanol; C: n-hexane/ethanol/methanol. “r.t. ”: P B4 BF 8] ; i 5t : 1 mL/min;
TR - 25 C
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