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Fig. 1 Viscosity curves of CL polymerization with
vatious additives catalyzed by dibutyltin dilaurate
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Fig. 3 FTIR spectra of {a)} reaction mixture after
being sublimed, (b) water initiated oligocaprolactone

25
20
3
8 L5
3
B
5 L0
B
<
0.5
0.0
1 L 1 1 1
180 200 220 240 260 280 300
A(nm)

Fig. 4 UV spectra of (2} benzoic acid, {b) reaction
mixture, (¢} reaction mixture after being sublimed,

(d) water initiated oligocaprolactone
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Fig. 5 Viscosity curves of alcohol-initiated
polymerization of CL catalyzed by various
carboxyl acids
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Table 1 Oligomerization of CL initiated by different kinds and amounts of hydroxyl acids in DMF under N, at 80T

HCPCL
Reaction Hydroxyl Mole ratio of Content of Content of Mole ratio of
serics acids hydroxyl M, hyroxyl carboxyl hydroxyl to
acid to CL. group group carboxyl
(10 *mol/g) (10 " *mol/g} groups
A GA 1:3 478 2.05 2.09 1:1.02
B GA 1:4 581 — 1.72 -
c GA 1:5 699 1.39 1.43 1:1.03
D MA 1:3 530 1.85 3.77 1:2.04
E MA 1:4 649 — 3.08 —
F MA 1:§ 781 1.25 2.56 1:2.08
G cA 1:3 640 1.53 4.69 1:3.06
H CA 14 758 - 3.96 —
I CA 1:5 901 1.08 3.33 1:3.08
GA:Glycollic acid; MA: DL-Malic acid; CA:Citric acid
Table 2 S00MHz 'H-MNR chemicat shifts & of HCPCLs and ACPCLs measured in DMSO-dj
Chemical shifts (&)
Chemicals
1 2 3 4 5 6 7
HO—€ CHLCELCR L CH,CIL0 Y- CH,COOH 6.1 3.7 1.6 1.3 2.4 2.8 -
HO—€ CH,CH,CH,CH, CH, 03— CHLCOOH 1 3.8 1.7 1.4 2.4 3.2 2.1
CH,COOI
CFLCOOH
ﬁo—ecﬁlcﬁzcﬁgcﬁzcﬁlzoa.— (F)ODOIli 10 3.9 1.9 1.5 2.5 3.3 —
CH,COOH
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Fig. 6 FTIR spectra of oligocaprelactone initiated
by (a) glycollic acid, {b) DL -malic acid, {¢} citre

acid
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STUDY ON THE RING-OPENING POLYMERIZATION OF
g-CAPROLACTONE INITIATED BY HYDROXYL ACIDS

XIE Deliang, JIANG Biao
{ Engineering Research Center in Organic Synthesis , Chinese Academg of Sciences, Shanghai 200062)
YANG Changzheng
{ Department of Chemistry, Nanjing University , Nanjing 210093)

Abstract The ring-cpening polymerization of e-caprolactone (CL) in the presence of water, alcohol and
carboxyl acid at moderate temperature (80°C ) has been investigated, indicating that carboxyl group does
not initiate the polymerization of CL, but can accelerate the hydroxyl-initiated polymerization of CL, and
the catalytic-ability of the carboxyl acid depends upon its acidity. Thus, a series of a-hydroxyl-w-carboxyl
(1,2,3) functional telechelic oligocaprolactones were synthesized by the polymerizations of CL initiated
with hydroxy-acids glycollic acid, DL-malic acid, or citric acid at a moderate temperature (80°C ). The
products were characterized by the acid-base titration, hydroxyl value titration, UV,FTIR and 'H-NMR
analysis, respectively. The mechanism of carboxyl-catalyzed hydroxy-initiated CL polymerization was also
described.

Key words ¢-Caprolactone, Hydroxyl acid, Ring-opening polymerization



