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Table 1 The results of ring-opening polymerization of trimethylene carbonate (TMC) catalyzed by tertiary amines in the presence of benzyl alcohol

in THF (0.7 mL) at 55°C for 12 h

Entry Catalyst® (M]/[1]" Conv (%) pp? PDI®
1 TEA (0. 33 equiv. ) 10 25 2 1.08
2 TEA (0.5 equiv. ) 15 50 9 1.03
3 TEA (1 equiv. ) 15 77 12 1.08
4 TEA (1 equiv. ) 30 64 19 1.13
5 TEA (1.5 equiv. ) 15 >99 15 1. 13
6 TMEDA (0.33 equiv. ) 10 >99 9 1.28
7 TMEDA (0.5 equiv. ) 15 >99 15 1.27
8 TMEDA (1 equiv. ) 15 >99 15 1.29
9 TMEDA (1 equiv. ) 30 94 26 1.32
10 TMEDA (1.5 equiv. ) 15 >99 15 1.26
11 PMDTA (0.5 equiv. ) 8 >99 10 1.36
12 PMDTA (0.5 equiv. ) 15 95 12 1.47
13 PMDTA (1 equiv. ) 15 >99 18 1.46
14 PMDTA (1.5 equiv. ) 15 >99 13 1. 46
15 PMDTA (1.5 equiv. ) 30 >99 33 1.55
16 DMAP (0. 67 equiv. ) 10 >99 8 1.17
17 DMAP (0.5 equiv. ) 15 >99 12 1.34
18 DMAP (1 equiv. ) 15 >99 14 1.31
19 DMAP (1.5 equiv. ) 15 >99 12 1.29
20 DMAP (2 equiv. ) 30 >99 27 1.58

* The equivalents of amine relative to initiating alcohol are given in parentheses;” Monomer-to-initiator molar ratio, i. e. ,

the targeted DP;

© Conversion of monomer calculated from' H-NMR ;! Degree of polymerization calculated from' H-NMR ;¢ Polydispersity index determined by GPC
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Table 2 The results of ring-opening polymerization of L-lactide ( L-
LA) catalyzed by tertiary amines in the presence of benzyl alcohol in

THF (0.7 mL) at 55°C for 72 h

Catalyst® [M]/[1]" Conv*(% ) DP'  PDI

TEA (1 equiv.) 35 40 15 111
TMEDA (1 equiv. ) 35 68 21 1.42
PMDTA (1 equiv. ) 35 82 25 1.38
DMAP (1 equiv. ) 35 97 33 1.46

* The equivalents of amine relative to initiating alcohol are given in

h P . .
parentheses; ” Monomer-to-initiator molar ratio, i. e. , the targeted

DP; © Conversion of monomer calculated from' H-NMR; ¢ Degree of
polymerization calculated from' H-NMR ;

determined by GPC

¢ Polydispersity index
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RING-OPENING POLYMERIZATION OF LACTONE IN THE PRESENCE OF
BENZYL ALCOHOL CATALYZED BY ALIPHATIC TERTIARY AMINE

YAN Mingfa, WANG Tao, HUANG Yongkai, QIANG Na, QUAN Daping
(DSAPM Lab, PCFM Lab, School of Chemisiry and Chemical Engineering, Sun Yai-Sen University, Guangzhou 510275)

Abstract In order to study the structure and the catalytic activity of aliphatic tertiary amines,the ring-opening
polymerizations of trimethylene carbonate (TMC) and L-lactide (L-LA) were catalyzed by aliphatic tertiary
amines, including triethylamine (TEA ), N, N, N', N'-tetramethylethylenediamine ( TMEDA),1,1,4,7,7-
pentamethyldiethylenetriamine ( PMDTA) and 4-( dimethylamino ) pyridine ( DMAP) , using benzyl alcohol as
initiator in THF at 55°C . Studies revealed the catalytic activity of these tertiary amines was increased according
to the order; TEA < TMEDA = PMDTA < DMAP. The relationships of polymer molecular weight with the
conversion of monomer were linear, which were consistent with a living polymerization character. Finally, the
plausible polymerization pathway was through an alcohol-activating mechanism. Aliphatic tertiary amines which
were abundant in source and cheap in price were suitable for catalyzing the ring-opening bulk polymerization of
lactone in low temperature because of their low boiling point,being liquid under ordinary conditions and being
easy to get rid of.

Keywords Aliphatic tertiary amines, Trimethylene carbonate, L-lactide, Ring-opening polymerization



