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Scheme 1 Synthetic routes of thiol-terminated PCL
REET, TEIETHHE 20 min, FMA0.342 ¢ ME(4. 4 mmol) , #1211RE TG 400 3 IRIRER H-ThE
DARGIEAEAE, TEEAMETITHE, TEERTNERES 12 h RNAREHEREEITIH, RV
CHCL, 5 7eve Wb IivE , ik, B TSR, IR R 70% .

(2) LA HEDS A5 &HA MR C W (DS-PCL-2). 5 T-PCL BYGBUT RS, 51 % #]0 HEDS,
WK 63% . F#+ DS-PCL-2(0. 200 g, 0. 06 mmol) F1 DTT(0. 100 g, 0. 65 mmol ) % fi#7E 2 mL THF 1, 18
AR NS min LARIER G N AE R AR P2 7. BRI SR 25 CHEFE RN 12 h, RN 45
JeE b RN R AEVS B LvE, g, LS TSR 2, RN 65% .

1.3 T-PCL-2 M Z Bk &

¥ T-PCL-2(0. 500 g, 0.44 mmol) % f#7E 1 mL CH,CL, 1, #RJ5 2 S A ZFREF (0. 690 g, 7. 04
mmol ) Fl = Z (0. 690 g, 7. 04 mmol). KSR AEAE 25 C RN 12 h, 45 o e K 5O IRAE v H
HUE, SIE TSR 2, RN 94% .

1.4 T-PCL-2 WSk i

W T-PCL-2 #RAE 2 mL —HIEEEH(DMSO) Hr, 5 SN IRAE 100 °C N R 48 h. R 45 5 # L

N VRAE BT IVE , SR TS 211, R R 85% .

2 HR5HE

2.1 mEAFEMRSHE (T-PCL) BIRIE
Sn( OTY), REMSTERMGIREE LRI AR e-C WER FIN ACBRSE IR R A, AR Fan]
BNAE AR ER . AR SR A Sn(OTY) , MR G RN, PL ME K51 & 55151 K 1 IF R
B RINERIN TR 1.
Table 1 Polymerization of £-CL with 2-mercaptoethanol( ME) and 2-hydroxyethyl disulfide( HEDS)
as the initiators and Sn( OTf), as the catalyst

Sample Initiator [M]y/[T], t/C M. M, /M.“ DP? Yield (% )
T-PCL-1 ME 10 0 4200 1.13 6 50
T-PCL-2 ME 10 25 4800 1.13 8 70
T-PCL-3 ME 10 50 5000 1.20 8 71
T-PCL4 ME 10 80 6500 1.28 13 67
T-PCL-5 ME 20 25 5800 1.14 10 72
T-PCL-6 ME 40 25 12500 1.22 28 71
DS-PCL-1 HEDS 10 25 6100 1.14 12 75
DS-PCL-2 HEDS 20 25 9500 1.14 18 63
DS-PCL-3¢ HEDS 20 80 11000 1.15 22 91

a. Determined with GPC; b. calculated from ' H NMR spectra; ¢. determined gravimetrically; d. polymerization was catalyzed by Sn( Oct) , .
T-PCL-2 ) "H NMR %L 1(A). I 1(A) AJLIER], 62,75 kbt pu 16 5 5 A % 19 I
A1 o 76 (HSCH, CH, 0—) , & 3. 67 &b oy B i AR vy 55 568 2 AH 12 3V FHY 26 (%) o 1% (—CH,CH,0H)) ,
TAHEMB A 111, i 6 4.0 5 3,67 AR RS LUAETTR ) T-PCL-2 BIRGEN 8. @it
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Fig.1 'H NMR spectra of T-PCL-2(A) and Fig.2 GPC traces of T-PCL-2 before and
T-PCL-2 after acetylation(B) after acetylation
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Scheme 2 Plausible mechanisms of ROP initiated by R—OH( A) and 2-mercapto-ethanol ( B)

TR RN > TR AR | FRELAISR SRR RE NSl i BC A28 S Sn IR RE, (HEH T Sn—S I
Sn—O S5 E1F N R, AF THARRIEA , BFILRE RN AERE— AT 2 R il 7E H B it
VERS, Sn—S HEA Sn—O HEMRIBIA, AR 5L N AL R R O NER. 755b, R IFIRIE B 1E h
HEALT), 2-F W51 50, T 80 C R BEATIRAG ML, BV 520 24 bt B 6 21 3R 5 W iy 2R A,
MAEARFB T, IREER S ERIS R e-C BRI RS, Rk 8] 95% D L.

TSN AT LOULEE B —Se R AR A SR S b, X R AR E R . W N, 5. N, V-
PP YA R PP R R A LV A AR, AR AT BEJE R IR T 2-B AR S SN AR Y
P, TR RN, RE T RAOITIRRGIRE ). X U WIS 5 1% A AR 2 ) 77 7 008 A9 1
T3, XFEFRERS S SRR R Gl . B8 TR T RGN, 45 5R3R], 70 ~80 CZ
[ SRA 7 Y R m B N SR R C NG, BEE R TS, FrisRERr - RS ER R, 2780
A WAL TE(F 1 I 3) . X AR N SR TS i, Ra R b EE R A s AR LU BE S A R
sETA, PRI R L T A5 30 1 SRR LA B TS SR B A TE I 43 A A
2.3 FIAZWMENERSRIREARENRECHER

MM HEDS S5 1 55051 % -2 NERIIIT IR G SN 045 2 B Wk T ie s, W RERS 1S 2 i ke hy
FILAIR O ANE. JCIBJE Sn(OTI),, 2 Sn(Oct),, #REE S K e-CNBRATRG (K1), XE—2Li



1794 5 ¥

Vol. 28

L 1 1 1
15 20 25 30
Elution time/min
Fig.3 GPC traces of T-PCL obtained at different
polymerization temperatures
a. 80 °C;b. 0°C;c. 25C; d. 50 C.
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"H NMR spectra of DS-PCL-2(a) and T-PCL
through reduction of DS-PCL-2(b)
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"H NMR spectrum of DS-PCL-2 through coupling reaction( A) and GPC traces of T-PCL-2

and DS-PCL-2 through coupling reaction of T-PCL-2(B)
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Synthesis of Thiol-Terminated Poly ( £-caprolactone )

XU Ning, WANG Rui, DU Fu-Sheng, LI Zi-Chen "
(Key Laboratory of Polymer Chemisiry & Physics of Ministry of Education, Department of Polymer Science & Engineering ,
College of Chemistry and Molecular Engineering, Peking University, Beijing 100871, China)

Abstract  Thiol-terminated poly ( &-caprolactone ) ( PCL) was synthesized with 2-mercapto ethanol and
through two mild, simple and efficient methods: one is the ring-opening polymerization of &-caprolactone with
2-mercaptoethanol as initiator and stannous ( II ) trifluoromethane sulfonate as catalyst; the other is the ring-o-
pening polymerization of &-caprolactone with 2-hydroxyethyl disulfide as initiator, followed by reduction reac-
tion. In the first method, when the polymerization temperature was increased, the molecular weight distribu-
tion of the final product was broad, while the structure remained unchanged; this thio-end capped PCL can be
coupled to form a new polymer with a disulfide group in the center. The structures of these polyesters were
confirmed by '"H NMR spectra and gel permeation chromatography. The polymers show controlled molecular
weights and narrow molecular weight distributions. These methods may also be used to prepare other polyesters
with thiol-end groups.

Keywords Thiol; Poly(&-caprolactone) ; Ring-opening polymerization; Biodegradability
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J INORG MATER 566 0.377 0.028 246 4.6

——[E A A ARBlapTE  Z 5 2x (A SR S R ) 2 R P ) 2 i £ £



