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Abstract

To investigate anti~-HIV-1 activity of water soluble chitosans, sulfated chitosan
derivatives were prepared in mild condition. Various sulfated chitosan derivatives
(NV-3,6-~0O-S~chitosan,  M-desulfated  3,6-0-S-chitosan,  3,6-0-S-chitin,  and
3,6-O-sulfated-N~(o-carboxybenzoyl) chitosan) were synthesized with sulfurtrioxide~
pyridene complex in pyridine solvent. Characterization of the sulfated chitosan
derivatives was carried out by '*C NMR and IR spectroscopies. To observe ionic
reaction properties, pKas of the sulfated chitosan derivatives and chitosan of low
molecular weight were estimated by potentiometric titration. The sulfated chitosan
derivatives had high water solubility, pKas (pKa @ 7.7) of N-3,6-(0-S-chitosan and
N-desulfated 3,6-(0-S-chitosan were increased than pKa of water insoluble chitosan
(pKa : 6.2). These results suggest the participation of electrostatic interaction of
amino and sulfate groups on the sulfated chitosans. Anti-HIV-1 drugs, such as
AZT, ddC, and ddI for anti-HIV activity had higher selective index compared with
SCB-chitosan but N-3,6-0O-S~chitosan has shown higher selective index compared
with ddC and ddl as HIV drugs.. These results suggest that sulfated chitosan
derivatives were expected as an anti-HIV drug with differential driving force
mechanism against some nucleoside analogs drug in the future.

Keywords! water soluble chitosan, anti-HIV-1 activity, sulfated chitosan, gpl20,
NMR spectra
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Table 1. Effect of applied sulfur—trioxide—
pyridine complex amount on
sulfur content of SCB-chitosan

Molar Sulfur Degree of

ratio® content(5)” sulfation
9.5 10.29 1.80
8.2 9.36 1.71
6.0 9.00 1.40
5.3 8.92 1.20
1.2 5.23 0.67
0.6 3.75 0.44

¥ Sulfur trioxide~pyridine complex/phth
-chitosan

» Qulfur content by elemental analysis

? Reaction condition : Temperature;
80C, Time; 30 min Solvent; pyridine
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Table 2. pKas of sulfated chitosan derivatives by potentiometric titration

(sulfate group) (carboxyl group®)

D.S.

D.S.

Applied amount pKas

SCB-chitosan
SCB-chitosan
SCB-chitosan
SCB-chitosan
SCB-chitosan
N-3,6-O-S-chitosan
3,6-O-S-chitosan
3,6-0-S-chitosan
CH.COOH

1.80
1.40
0.67
0.44
1.20
2.40
1.40
1.70
4.21

0.85
0.88
0.96
0.88
0.41

510.6 mg
503.7 mg
504.7 mg
501.2 mg
454.3 mg
502.7mg
501.2 mg
476.6 mg

4.77
4.64
4.28
4.66
4.66

7.70®
7.70®
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Table 3. Anti-HIV-1 activity by sulfated chitosan derivatives

Sarples Ds? OCp"(ugmd) BG,O@gnd) SI9
S(Bdhitesn 180 1000 om1 1447
N36Sditesm 240 1000 0.09% 11062
Dextran sulfate 1000 024 4204
Cudmsdfte 130 1000 010 10000
AZIuM) 3058 0.007 4035
ddCuMy V1)) 0431 7897
AdiMy 5000 347 149

a) Degree of sulfation

b) 50% cytotoxic concentration
c) 50% effective concentration
d) Selectivity Index (CCso /ECso )
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