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Figure 1 Chemical structure of poly(1,3-trimethylene carbonate) (PTMC)
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Figure 2 Synthesis of 2, 2-difunctional TMC monomers from 2, 2-substituted-1, 3-propanediol and ethyl chloroformate

(o}

A

(0]

Ry Rz

1.2 2, 2-ZHRK-1, - B 5%mE — 2B S iRE
Carothers & Pohoryles 4 LA Z B4 A AL FIH 2, 2- AR, 3-T8 B ANBK R — £ TR 1 TR
AL B R £ T D RE AL = B Ak R TR AT AR P CULIRL 3D

OH OH (o)
Na or Sodium ethoxide O (0]

+ /\O)]\O/\ >
R R, 130°C, reflux

R R,

K3 2. 2-fuf-1, 3-8 RS BRPR — 4T R L H] & TMC fii A=

Figure 3 Synthesis of 2, 2-difunctional TMC monomers from 2, 2-substituted-1, 3-propanediol and diethyl carbonate
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Figure 4 Synthesis of TMC monomers by modified transesterification method
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Figure 5 Cyclic carbonates were obtained by the depolymerization of respective linear polycarbonates

B3R E AN TR B i 2k 2 A1 3 AT L % A [8] B9 J5URE R ] 2 D) RE AL — M T RE B R T . AN JSURE AR B2
Ko B AN TR JE P A = 0 SRR R S A AR T LA 1. 3 8 SRRV CHO AT AR L = R I 2 T e AT
AWy Z 8 D AT A W DA B 3R R TR R A A A B P B SO T AS B (L6 1) L Jl o T ER RS T DLk — o
A5 2 A [] 4y B A 27 P BE A9 D BE AL 3R = 1 PP B AR TR T

1 VRN EANZTRERBEITEY

Table 1 Examples of functional TMC derivatives

LIRIN 27 3k

LIRIN 27 30k

(0]

O (6] 14

v ” o

OK’HO 15 0" o 16
<
0
1 oo
0580 17 54 0 18
CN S/\/ﬁ\/
0 o}
o0 19 O/lko 20, 21
%OOBn %0014
o o
0*0 22, 23 Oko 24
5gcoo(m H;C()Sg()CH;

A ) ool
16

0] (0] 25

H;C00C” COOCH;

10. 14028/j. cnki. 1003-3726. 2016. 011. 003



.26 . =T S S B 2016 4 11 J
K14
CEREN EE DN GRUN DTN
o) 0
o~ o o)ko
% 26, 27 % 27, 28
Br Br N3 N3
{ I
0”0 o0
29 15
n-Pr
.
[¢] O
O)l\O O 0O
H) 30, 31 H) 32
OB O/\/OBn
(o) (o]
())I\() O)I\O
H) 33, 34 H) 33
NS O/\/\S/\/OH
O (¢}
A oo
% 35 % 36
OH ()Sié
o 0
OJKO O)ko

S, o '
(]
O o O

R
o) O
A oA
% 38, 39 40
R O. 0o O

L5

10. 14028/j. cnki. 1003-3726. 2016. 011. 003



511 = N ¥ i Eird . 27 .
K14
Hpf %% 30k LRN %% 3k
O
0
o~ o oo
L] 43 gg 44
Pl
(0]
O
())J\()
0" o
% 15 46
(0] (0]
OO h
Ph
0 0
()F)é) O)I\O
o) O 47 [¢] (0] 47
é H;C OCH;
OCH; OCH;
O O
O)J\O ())k()
48 jﬁ 49~51
O OH O OR
I i
oo A
\jﬁ 19 jﬁ 52
o0 ) R
(0]
0
A 0
0”0
53 ° 54
O
o0 o NO,
\%
X
o 07 Yo
¢ Oi/‘
0
o 55 g 56
S

A
(0]
=

10. 14028/j. cnki. 1003-3726. 2016. 011. 003



. 28 - =1 VN ¥ i} i 2016 4F 11 H

K14
ik 2% 30k LRV EEPUN
O
o OJ\O
A Y
(o)
o 57 § 57
0
/§ ¢}
O
K 0. (0}
g
(0]
o)
0
X o
0" No
0
o 0
O 58 g 59
{ "
o >=0
>\:0 Hb
0
oo
e :

O

%

Br

O)OJ\O
;
X

BocHN NHBoc

B R JEORE Z A D RE Al = 31 H RE Bk R W S A iR W LA % B TR I A A= ) 1 & 64T il %5 . Putnam
SN T R DR (1 1 B AR AR L 13- TRE OGRS G A B A O AU ) = I P R R R LA
Zhuo G5 TRE LA R SE DS A R 4R JEURE T 2 RV TR B B L 9K 05 ] =D ORI A U B S B
T IR 1) =37 R Rl R R AT AR W

8 1o e HOA [ B9 5 BRURE » 1T LIRS A [] 2 B Ak 1T 51 A 31 = M0 PP 5 ik TR TR F) 45 4 v 25 2 T ol id 2
RE AL V. PP Bk R T B4R 1) T B0 2R 5 T LUK AN R PR BE (9 S BE T 51 A B PTMC RO BE rp 250 (ERABAS T
R A 5 D BE B M AE PTMC /9 il 6 o A BE & 98 4F . 2808 0 i — 20 19 I OR 47 sl il 55 I
Jaghtee 50z w1090 g St B PTMC PERE M B 4 A1 250 . 4 Zhuo S50 CH il 1 & 58 4 — R F1R 4
FIBEARA B SR 5 DG FR B JRAS B 55 A7 W 8B 1Y 7S T8 PR Bk TR R B MR- 2% S0k =3 Y ik R TR (BTMIC)
1 BTMC AR TF 35 38 45 A Ak A0 B £ 37 e i 49 B0 B 5 A1 2 2 ) PTMC,

i1 2 BB AL = YRR B R TSR AT AR 4 00 ) 45 5 5 8 T LUK D RE R AT 5T E PTMC #9525 4 531
SR PR L 9 00 R LI o RN O U B B D e AL 1 PTMC RJ LU S 45 Fh 25 4
T B e 43 F 25 W A 2R 10 S B AT o o R R R R B SR A A R T L DL A R
APy RR SV A W P L T S O TR DAL 8 51 IR T L0 PTMOC [ i fff 3t 52000 92 9000 gy SR AR
B O RIK /B KRR 0 O T A s o T A P () LU 4 1 R R . Rk T gk PTMC 7

10. 14028/j. cnki. 1003-3726. 2016. 011. 003



511 [ a4 7T {1 <29 -

B

200 R B AL AU IR T T 4 TR I T A S R L
2 REZT W EHBEWHERUIME

F o] LUK B R AW B | AR MR A& W oy T 8E b &L R SE B R A Wt Re 1 1
TR R A A R R (Y BRI I R R Y R B (8 Bk B R DU Y G IR 0 7 S R L A R
FIRE I SRR . O T RS R = F R R R 1 P RE L BT SE N B = R PR TR S TN AC IR L C IR .
WA TIR M 25 L2 B A AT L B L 45 3] — R B M B ) L ] 98 45 1 2R W W i L B L 1T S T 3R R P
Tk R TR A A= W = 25 L350 T2 B
2.1 TMC 5BEREER

i 7 16 2R Tt 2 — 2 LA R 1 A A0 25 P R A ) o e T BB 1 SR B A RL D R FLIR (PLA) (R L

B2 (PGA) 3R O N R (PCL) I BIFSE e MR AR 32 o B B8 10 % B B B0k 5 TMC 36 58 A LUK 58 g 4 B 5|
AF| PTMC 1 F 84589 v 2, dE i ik 2 o PTMC PEREM H I .
2.1.1 TMC 5 LA 3% Ruckensetin %7 DL R85 A AL FIF 55 T TMC Fil LA B4R R I 34 3
ROLE 6) ., WFFE A, ILRYABE AL B (T, JERR B (T, DL 45 i EERE TMC 5 (% 34 i B A%,
iR TMC & & a8 835 7F 5. BeAh. WF 9830 kB0, J g i [e) 3 i, IR SR 0 o> T 5 LLA
T 0BG R K 1 AR B g B[R] A A O R, HR Y 4 T Bl TMC 5 5 i 35 K3 K

o

(o]
)]\ CHy o} CHj
N o 4 o Sn(oct), A~
(o} O o o)
HsC 110°C A 0
o
]

K6 TMCYH LLA HAREFHES
Figure 6 The copolymerization of TMC and LLA
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Figure 9 The copolymerization of TMC and functionalized derivative of TMC
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Recent Progress in Performance Modification of

Poly(trimethylene carbonate)

YANG Li-qun'*, ZHANG Jin-zhe', ZHANG Wei', ZHOU Qun-hua*, LI Jian-xin'
(1. Liaoning Research Institute of Family Planning , Key Laboratory of Reproductive Health and Medical Genetics ,
National Health and Family Planning Commission, Shenyang 110031, China;
2. Zhengzhou Shuqing Medical College , Zhengzhou 450064, China)

Abstract; As one of the most important aliphatic polycarbonates, poly (trimethylene carbonate) (PTMC) has been
widely studied because of its well-documented biocompatibility, biodegradability and rubber-like properties. This paper
summarized the progress in performance improvement of PTMC, and especially discussed the methods of functionalization,
copolymerization and blend modification of PTMC. The effect of the improvement methods on the performance of PTMC
was exhibited. At last, this paper summarized the potential applications of the modified PTMC in biomedical fields.

Key words: Poly ( trimethylene carbonate); Functionalization; Ring-opening copolymerization; Blend modification;
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