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Fig.7 The minimum energy conformation of NOCS and intramolecular hydrogen bonding (dashed line) in this state
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Fig.8 The radia molecular model of N-benzyl chitosan derivatives
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Influence of the Position of Functional Groups in Substituents on
Liquid Crygalline Behavior of N-benzyl Chitosan Derivatives

ZEN G Zhi-qun*? ,DON G Yarrming' ~ ,ZEN G Hai-tao"*
(1. College of Materials,Xiamen University ,
2. College of Chemistry and Chemical Engineering,Xiamen University ,Xiamen 361005 ,China)

Abstract : Four N-benzyl chitosan derivatives,i. e. N-(2-hydroxyl-benzyl) chitosan (NOCS) , N-(3-hydroxyl-benzyl) chitosan
(NMCS9 ,N- (4 hydroxyl-benzyl) chitosan (NPCS) and N- (3- methoxyl-4- hydroxyl-benzyl) chitosan (NMPCS) ,were synthesized ,the
number and position of the functional groups in the substituents of which were different. The degrees of NOCS,NMCS,NPCS and
NM PCS were close to each other ,which were 0. 72,0. 62, 0. 71 and 0. 68, respectively. The lyotropic cholesteic liquid crystaline
phase was observed in the formic acid solutions of the four chitosan derivatives. The critical concentrations of NOCS,NMCS,NPCS
and NM PCS were measured to be 28 % ,37 % ,24 % and 27 % ,respectively ,by means of both polarized optical microscopy and ref rac-
tive index method. These values were al much higher than chitosan itself (12 %) ,because the very strong hydrogen bonding interac-
tions of chitosan were broken by the substituent groups. The molecular simulation approach was used to compare the intra- molecular
hydrogen bonding interaction and the inter-molecular hydrogen bonding interaction of thesefour derivatives respectively. In the aspect
of the intramolecular hydrogen bonding ,NOCS was stronger ,but NMCS,NPCS and NM PCS were weaker. In the aspect of theinter-
molecular hydrogen bonding ,NOCS was weaker ,NMCS was middlie ,but NPCS and NM PCS were stronger. Relating the critical con-
centration with the hydrogen bonding interaction ,it can be seen that if the derivative have a stronger intramolecular hydrogen bond-
ing (such as NOCS) or a stronger inter-molecular hydrogen bonding (such as NPCSand NMPCS) ,the rigidity of the molecular chain
is dgnificantly improved ,the arrangment and orientation of the molecular chain are more regular ,as a results,the values of the critical
concentration decrease. These two factors require just only one. On the contrary ,if both of the two interactions are weaker (such as
NMCS) ,the rigidity of the molecular chainis smaller ,the value of the critical concentration becomes evidently higher (37 %) . For this
system ,the influence of the strength of the hydrogen bonding on the liquid crystalline critical concentration is definitive.
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