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Tab.1 The synthesis of pre polymers of caprolactone temperature of 95— 140 C for 45— 95h

(CL)/ (BDL) DP m M, My My Yield
(mol/ mol) ((H-NMR) (GPC) (GPC) (%)
3.0 3.2 97
6.0 6.9 1190 1.5 9
9.5 10.5 0.04 97
15 0.09 2420 1.5 84
20 24 0.12 4680 1.5 92
33 35 0.18 97
60 55 0.19 4540 2.0 94
114 118 0.28 7520 1.9 9%
156 160 0.34 9470 1.7 9%
189 176 0.35 11360 1.5 100
242 262 0.38 11580 1.5 98

*in toluane at 30 C
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Fig.1 'H—NMR spectrum of the pre polymer Fig.2 IR spectra of the pre polymers with different
degree of polymerization
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Tab.2 The synthesis of block copolymers with different MMD and CL contents

Reaction (MMD)/ (CL) Yield (MMD)/(CL)

Time ) Temp.(C)  (mol /mol) ©)  (mol/mol) My Mu/Mp Lm
9% 9% 9%/ 10 99.8 92/8 2900 1.41 1
9% 9% 75/25 97 80/20 3400 1.49 3
120 9% 60/40 88 57/43 3500 1.36 is
120 9% 45/55 64 51/49 — — —
60 110 60/40 69 74/26 5300 1.41 4.5
48 130 60/40 7 69/31 5900 1.46 6.3

48 150 60/40 68 66/ 34 4000 1.45 70
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RS, BAEEREME FER 100/ A RBARENTE. MERSGRENASR,
RAMBEE MK, MMD -8B EmR 110 TR 4.5 #m3) 150 TR 7.0, -
HALRARHH MMD §EBHALFES. IBREYHNSFREE 110 CTHE 5300
F+Z 130 THE 5900, {HF] 150 CHE, BEE 4000. XK PMES, HERENFE,
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100—110C, R 100 /MEFESR.

Tab.3 The carbonyl group of BC—NMR chemical shifts of block copolymers

cC—C—C M—M—C C—M—M M—M—M

181.0 174.3 172.4 172.2

—OH
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Fig.3 IR spectra of the block copolymer and pre polymer
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Fig.4 GPC of the pre polymer and block copolymer
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3. BAYMHH

HEILEY, N MMD &8 8—49%, HETHME, BEMRS. T, M T, 4
B MMD & B4Rk, —&MPCL# T, T, {f&#EE. AH K MMD & Bm®D
T (W3 4). XL RY b T7E CL f MMD KB, HBRMHES
BWHRESL, B PRARR MY PCLM T, M T, {4, W4 HER- MMD & &8
IFEA. X5 Dawking!" 58 8 # B LRI T, BLER—%. T CL 5 MMD
WAL RY WA MMD 4B AR, a4 5545, 4 MMD 84 &7 20% b
TREEERS, 20% L ENRTEERS, HHE 20 — 60% B 2R RA, B
60% REEHEAE . BT REH4 PCL & —53C, B MMD & 8 1 in i & #
B 15C.

Tab.4 Thermal analysis of block copolymers

(MMD)/ (CL) (mol/mol) T, (C) Tm (C) AH (mcal/mg)
97.6/2.4 -56.0 56.5 1.30
83/17 —64.5 59.0 1.14
59/41 —66.5 56.0 0.89
51/49 -64.5 61.0 1.00

Rigaku PTC- 10A, sample pre heated to 200 T for 5 min, then quenched with liqued nitrogen. The
heat rate of 10 C/min
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SYNTHESIS AND CHARACTERIZATION OF NOVEL
BIODEGRADABLE BLOCK COPOLYMERS OF
6 —METHYL —MORPHOLINDIONE
AND CAPROLACTONE

YE Weiping, GU Zhongwei, YANG Jiyuan,
XU Lin, CHEN Xianli
(National Research Institute for Family Planning, Beijing, 100081)
HOU Mingshan
(Yan Shan Institute of Chenical and Petroleum Corporation, Beijing, 102549)

ABSTRACT

The block copolymer of 6 —methyl — morpholinedione and caprolactone have
been synthesized based on the stepwise addition of 6 — methyl — morpholinedione to
the hydroxyl end group of pre-polymers using stannous octoate as a catalyst. The
molecular weight of pre-polymer of caprolactone was determined by the molar ra-
tio of caprolactone and 1, 4-butanediol. The block structure was confirmed and -
characterized by means of 'H—NMR, “C—-NMR, IR, and GPC. The thermal
analysis were also reported and compared with the random copolymers.

Key words biodegradable, 6— methyl — morpholinedione, caprolactone,
block copolymers





