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Table 1 Conditions and results for the synthesis of CMAs and their water solubility

Molar Reaction Solubility Molar Reaction Solubility
No. 1/ min Ds? . No. t/min DS? .

ratio®  temperature/ C in H,0(%) ratio®  temperature/C in H,0(% )
Al 3:1 60 25 0.34 56 Cl 2:1 80 10 0.42 92
A2 3:1 60 40 0.65 100 C2 2:1 80 25 0.81 100
A3 3:1 60 55 0.79 100 C3 2:1 80 40 0.86 100
A4 3:1 60 70 1.06 100 Cc4 2:1 80 55 1.00 100
A5 3:1 60 100 1.22 60 D1 4:1 60 25 0.42 90
B1 3:1 80 10 0.66 100 D2 4:1 60 40 0.70 100
B2 3:1 80 25 1.46 28 D3 4:1 60 55 1.08 90
B3 3:1 80 40 1.60 0

a. Molar ratio; acetic anhydride/anhydroglucose unit(AGU) ; b. determined by 'H NMR spectroscopy.
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Fig.1 “C NMR spectrum of CMA ( sample Fig.2 Distribution of acetyl moiety among the
B1 in Table 1) three OH groups of AGU in CMAs
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Table 2 GPC results and intrinsic viscosities ] of CMAs

Sample® DS 1077 M, 1077 M, M/M, (9] Sample’ DS 107 M, 107°M, M /M, [7]
A4(WS) 1.06  0.45 0.56 1.24 0.32 || LI(WS) 0.48 0.4 0.8 2.0 0.55
BI(WS) 0.66  0.47 0.62 1.32 0.48 | 12(WS) 0.72 0.4 0.9 2.1 0.53
C3(WS) 0.86  0.42 0.51 1.21 0.33 || I3(WA) 0.4 2.4 2.8 1.2 1.91
CA(WS) 1.00  0.42 0.49 1.18 0.30 || LA(WA) 0.62 1.1 2.5 2.3 1.47
AS(WIS) 1.22  0.45 0.60 1.33 0.34

B2(WIS) 1.46  0.43 0.54 1.26 0.35

a. Synthesized in AmimCl homogeneously; b. reported in literature[ 5]. WS: water soluble; WIS; water insoluble; WA water absorbs.

25 °C, DMSO.

2.3 CMA Wy AKEME CMA RIZKIETE 2 58 S DS EMBUCE A X, M DSHAE0S5S~1.1 2
)52 CMA KIEHE— DTS £ 1 5 T AmimCl FP A6 & 00 CMA BE 5 7E K 0 s i
24 DS 7E 0. 65 ~1.06 Z A}, CMA FE5L AT 52 29 T 9 124 DS {EAKF 0. 65 5 & T 1. 06 i, CMA



No. 10 & WP IR BB A R M AR A R A RIS 2117

LK YN REAR I 13 . SB9R, 21 4 25 v U5 0 28 W1 TR P P2 B 15 8 /K P 2 T 5 1 5 X CMA. 1)
K HA R,

BTN, LB YR AL IO 3 D AU IR CMA KIEE R —A B2
0, BVBURIEAT A0 2 C6~C3~C27 > . M LAES FIMA AmimCl & 2 M A A Bl A9 /K I P CMA
FYBARILS A K C6 > C3 > €2, Miyamoto 251 7E DMAc/LiCl i 4K £ Hh& 1L CMA R 5 19 B 5
SARNUT R C6 > C2 > C3. W LALACH, C3 i 323kl Z 3L B L7 C2 BBV RE A SO IR &1
Y R K9 T4 Z ] 1) S D 4

IRZERER, FEE AR AmimCl AT LI A R DS fH7E 0. 34 ~ 1. 60 Ju [l A CMA, HA DS
{EAE 0. 65 ~ 1. 06 3 FEFE S AT ARG HuA R /Kb, CMA #E 5 /KIS S 8L DS [HINR/ING 6, i85
LBEIEAE €6, C3 Al C2 {7 ERYHURIE A J CMA R A A 56, E—B 1T IE7EE 7.

s X X W
[ 1] Wheatley T. A.. Drug Develop. Ind. Pharm. [J], 2007, 33(3) . 281—290
[2] Gomez-Bujedo S., Fleury E. , Vignon M. R.. Biomacromolecules[J], 2004, 5(2) . 565—571
[ 3] Miyamoto T., Sato Y., Shibata T., et al.. J. Polym. Sci., Polym. Chem. Ed.[J], 1985, 23(5) . 1373—1381
[4] Kamide K., Okajima K. , Kowsaka K. , et al.. Polym. J.[J], 1987, 19. 1405—1412
[ 5] Buchanan C. M., Edgar K. J. , Wilson A. K.. Macromolecules[ J], 1991, 24(11) : 3060—3064
[ 6] Heinze T., Liebert T.. Prog. Polym. Sci.[J], 2001, 26. 1689—1762
[7] YE Jun(M#H), ZHAO Xing-Fei (& & &), XIONG Jian( fE4#). Progress in Chemistry (fb2%iEJ€)[J], 2007, 19(4) . 478—484
[87 Swatloski R. P, Spear S. K, Holbrey J. D., et al.. J. Am. Chem. Soc.[J], 2002, 124(18) ; 4974—4975

[9] Wul., Zhang J. , Zhang H. , et al.. Biomacromolecules[J], 2004, 5(2) ; 266—268

[10] Zhang H., Wu J. , Zhang J. , et al. . Macromolecules[ J], 2005, 38, 8272—8277

[11] Zhang H., Wang Z. G., Zhang Z. N, et al.. Adv. Mater. [J], 2007, 19(5) : 698—704

[12] Cao Y., WulJ., Li H. Q., et al.. Carthohy. Polym.[J], 2007, 69 665—672

[13] WU Jin(##E) , ZHANG Hao(#K2) , ZHANG Jun(3K%) , et al.. Chem. J. Chinese Universities( & % 2784k 2244 ) [ 1], 2006,
27(3) : 592—594

Synthesis of Cellulose Acetates with Low Degree of Substituent
and Their Water Solubility
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Abstract Cellulose acetates with low degree of substituent( DS) were homogeneously synthesized in an ionic
liquid, 1-allyl-3-methyl-imidazolium chloride( AmimC1). Under mild reaction conditions, cellulose monoace-
tates( CMA ) with the DS in a range from 0. 34 to 1. 60 were obtained. NMR analysis shows that the distribu-
tion of acetyl moieties among the three OH groups of anhydroglucose unit is C6=>>C3 > C2 for the synthesized
CMA. The water solubility measurement shows that the CMA samples with the DS ranging from 0. 65 to 1. 06
are readily dissolved in water. The relationship between the structure and water solubility of CMA was briefly
discussed.

Keywords Cellulose acetate; Low degree of substituent; Homogeneous acetylation; Distribution of substitu-
ent; Water solubility
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