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1.1 ERBNE

FEIME 200 kDa, IWFRFERE AR A A,
AT Z B AL ;10 kDa 5 kDa, 5F g i85 I
EYERAF ;2 kDa, KEFREERL AR
HRRAF ;N - FREKM.99% , IR TH
BAR,EHANERERE, ERET K. KB
B R ST ak.

Nicolet 380 £ £T 51 ) 1% {X ; Bruker DPX - 400
R85 % B L B B AL (TMS 9 N 47 ) ; Panalyti-
cal X’ PertPro &Y X - &1 28 4y K A7 §HX.

1.2 BmimCl % &
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'"H - NMR(D,0, ppm) }:0.76 - 0.80 (t,CH, -
inCH,CH,CH,CH, - ), 1. 13 - 1. 23 (q, CH, -
inCH,CH, - ),1.68 -1.75 (h, CH, - inCH,CH,CH,
-),3.77 (s, CH, —inN - CH,) ,4.05 —4.09 (t,
CH,-in N-CH, -),7.31 -7.32 (t,CH - in -
CH=CH-),7.36 -7.37 (1, -CH=CH - ),
8.62 (s, CH-inN=CH-),53#k[9]—F
1.3 ZREKGEREXABITEDNGE

# 10 g BnimCl M AR =08 P, FEZE 70
C,#F BmimCl £BEMS, WA 0.15 g FEBH,
BHBEBRAN4WARBRAYTERERNEBE, FE
BRI — € B MK BE, )N — & BT E.

WG 8 B A A 100 mL Bk Z B2 i
FTUURE, T IR BB, X XK BT E
KERZEBHARMNANREG B THREEE,H
HEOEEEGER R TREKGBEERBENE R
B A 1 FiR.

H
CH% 46 0
H (\/0
BmimCl
+ ( enin - S
7

ﬁ,gOH

1110

1 BmimCl pZREFXBITEMOER
Fig.1 Synthesis of chitosan schiff base in BmimCl

1.4 BREHRE

¥ 6 mg BESTET 0.6 mL 5% (k4% HCL
-D,0 WP, E3M3 K THERBERHLERE
Y47 NMR W52 , 45 H - NMR W2 4 8
HE =R E".

AH—7
DS = "7 x100% . (1)

A H:4,_, 7' 'H-NMR §1 CH=N E gl & #
TR A, 0 H - NMR e RS 75 12
- H K o AR

2 HR5tR

2.1 REBKGBREXREITEVNER
2.1.1 #RBFPRALSKHBEERILAS ZHK
REHH A

R Ry 7 B BE.0.15 g; BmimCl: 10 g;
RRREE: 70 C; BB E: 2 h, EREHEE
5XKGBEREMN=HRAEXNEmMALE 1. &
RITUBFBLYBRAELEZREEPEELSK
BREERILKEAMELR, SZEEPEESK
WMEEE/RE KT 1:2.5 BFBUR B R i FEK. 7E5E

BaRP, RO RAEE KGRI, ZIE
ARFHERFHA XATHERAILYTREEHE
HE5KGEEREKT 1:2.5 6, BB R B ik R
BRI R T KGR AT 8, AT BTEK
PREEREREHEAL TRAERBRNAR. B
b, RERES KB REERIAN1:2.5.

*1 ERBSKGEBEBE/RILIEX
WK ER RN
Tab.1 The effect of molar ratio of chitosan to salicylal-

dehyde on the DS of chitosan schiff base derivates

n(CS):n(SA)1:0.5 1:1 1:1.5 1:2 1:2.5 1:3
BWACEE /% 10.0 10.3 13.6 17.1 21.1 18.2

2.1.2 ARRENFHERENHYH

N 4 FE B #E . Chitosan; 0.15 g; Bmi-
mCl; 10 g; n(CS): n(SA): 1:2.5; N A[d] . 2
h RWBEXN=YRAREHEHIER2 AE2
A, BN IR B 3R, 7 B R B R R R £
P T A 5 4R B 80 °C DA b, PR BR BEBE IR
FESR TR NN BA . B LA BB SRR E R 80 °C.

*2 REEREMEXABFSYBRRENX®W
Tab.2 The effect of reaction temperature on the DS of
chitosan schiff base derivates

KA iBE/C 50 60 70 80 90
BRE/ % 18.4 19.1 21.0 29.2  30.8

2.1.3 R BB E A RREG YA

Wi & R 52 BB Chitosan: 0.15 g; Bmi-
mCl; 10 g; n(CS):n(SA): 1:2.5; R WIEE: 80
C , [ N B 1) 5 7 ) BUACBE O 8% 0 L 3% 3.

#3 REMEBMNEXBZDRNKEHEE
Tab.3 The effect of reaction time on the DS
of chitosan schiff base derivates
J2 ¥ B[R] /h 0.5 1.0 2.0 3.0 4.0
BURE/ % 19.7 20.5 29.2 26.4 25.6

MR 3 B AT, 7 BROABE S B L
(6] B9 JE A T 38 K, 24 S RE A E) 2 2 h e, BRACE R
K,iEF29.2% , 4R M AEIR T 2 b J5 = #BUR
BE WA REAR. B, B RS AL 2 h

LZERTR,E T WK BnimCl b, TR EEKY
BEJE ROEATAE W R I A . R R 0. 15
g, WM T 10 g BmimCl # , T RBEH A E S KH
BERBE/R HEOR 1:2.5, [ ST I8 BE 80 C, J2 B B
B2 2 h.
2.2 RERBKGEREXETEVHEARIE

7o RNE KA B W R BT A W B 4T A B
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BSEZEE () E5ZRBEAGRE XM
(b)# XRD A% T BB K XRD i E AT LLE
BIFE 20 4 20.2° BR — R B, Xt 7 72 MY
DB RS, 7E 20 2 12. 1° b — /N e,
MMEREN I EREEN. SRE2 T kR
iR, fE R T R E YR XRD & 29 3
20. 2°4b By A B R AR AL, 52 B B0 A 45 4 1 3
B W ZE AR BIS P,20 K 20. 2° 4t #9 i 3 5k
REBRTL, FATEEES TRIEDHTE
KB E  EREE I RASEHIFREDE
W.TE20 0 5. 7°Ab Bl — /N B89 o g e, 3 AT B
RATURBOER " RUTAY LSIANBE
HEBRERFT TR 76 20 2 12. 1°4b 9 JE 144
RXERKGEMNIABLRTERESTAH
18 TEEN I ERESHE BB
23 RAESTFRERBKGEBEIAETEDH
AR

EREBKOBEERENBRESREST,
ERTARSFRNZREKGRERBNE
Y. R NFK 4 Fin. WF 4 F 041,200 kDa 1155
RERRBAAEYBARE R, X 29.2%,5 kDa
RRBKGEERBITEYRAER X 71.4%.
FERBEST T BM 5 kDa FE{K 3| 2 kDa, HfE KB =
Yy SO P, LR R AT BB 2 2 kDa S BB
MR Z B (83.3% )/NF 5 kDa #(92.4% ),k
BRETARN A &R, SEEAERS kDa
TEERBERENE RNLTUFTLSFESN
200 kDa M 10 kDa WA B  BERBMZBEY X
100% , {EL7¥r A6 4 ) BUAX BE 25 BE AR K. L JE B o]
BT8R 200 kDa KSR RMIE HEWE
BB K, BHLES /K 4% 8 B9 #E B ; 7 EL 200 kDa #3553
BOTHER, SBRTEHEETEER Bk,
R B, 45 1N A A 0 00 B B A 4K

£4 AELFREBBRAGEELHTHHNAE
Tab.4 The DS of chitosan schiff base derivatives

with different molar weight

SFR/ RZ B/ BRE/
kDa % %
200 100 29.2
10 100 51.6

92.4 71.4
83.3 64.1

2.4 AEABEREBEFXETEDOEN
ERREAGERERBOBESREALT,
LAA [R] B 8 3t 72 B 4 (200 kDa) 3347 B ¥ 4 78 —

RIVERMIE KW 0. R % S BF
R R 2 R AT R WA B, R
7 £ P 5 0 2 9 0 TR B K 22 5.
S IR R BE T P BT R R R 7 I B R
FRAER FBTSC. 0083 A S A P, SR R
T 5 B o 4 L A, 7 2.2 9 0 4
1 8 T R K B R B AR T L,
P B T 5 8 02 B 40 36, 243
2 BB B AT LR RCHE B 6 o, S BRI
BB . |
25 RITRMEXMITEWORK H

Tab.5 The DS of a series of chitosan
schiff base derivatives

3 BALE /%
EPE 10.4
KR 29.2
e R 10.0
bug=p P dal . 3 17.6
MEEEEPE 3.6
PHREEEHE 11.7
FERE 21.7
A 12.0
PR 16.2
2Nl o FR AR 7.2
R 4.7

2.5 BFRH&kHE Y

ERESKGBEBRERN AT HITHS
RNE, RNBELKZ BT T8, v EEE
TR A IO BB, 3R AT 2 B WG AT S T AR
HEW, 2REREREZBBEFORELKZEE,
REREKZBGERBEBRERH KGR I, i
HRERRBRELKZBE,EZ 60 CT 4% 48 h,Bmi-
mCl # [8] e % % 93.8% .

3 &

(D F AR EFRENR A B, K
BRSERBHTEESRUHBEREKGRE
KBHAY, EdLRBIRER KM R .0.15
g RBEEMT 10 ¢ BmimCl 1, ERBHERS
KEEEE/R N 1:2.5, R M IREE R 80 C, K KL
BHE G 2 b, BUR B AT 3K 29.2% .

Q)EBRERMFZHTART RIIEREFE
RBWEY, YRR ETHESBEHBLER
HEBSHE L.
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Synthesis and Characterization of Chitosan Schiff Base Derivatives in Ionic Liquid

LIU Pu, LI Ke-rang, ZHANG Shuai

(College of Chemistry and Molecular Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Chitosan Schiff base derivatives were synthesized by the condensation reaction of chitosan and
salicylaldehyde in an ionic liquid, 1-butyl-3-methylimidazolium chloride ( BmimCl). The effect of some reac-
tion conditions, such as the molar ratio of free amino group to salicylaldehyde, reaction temperature and reac-
tion time on the degree of substitution ( DS) has been investigated. The DS could be reached 29.2% at the
optional condition(0. 15 g chitosan dissolved in 10 g BmimCl, the molar ratio of free amine group to salicylal-
dehyde of 1:2.5, a reaction temperature of 80 C , and reaction time of 2 h). The product was characterized
by Fourier transform infrared (FTIR), nuclear magnetic resonance (NMR), and X-ray diffraction (XRD),
respectively. A series of chitosan schiff base derivatives was synthesized under the optimal conditions.

Key words: chitosan; ionic liquid; schiff base derivative



