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1.2 B&HidlE R ,

GREBERK BAHESHED, KK R  CHE. F%, B9RETERM
B, MGG B BB, B —EREE, B 2mol/L 8- Z BB ER W, Bf&
BRmBRE. REVSEETRETERILE. _

HEFRYE, B SRR BEREN 311 . & ERVETASHEEERER
MR SR By (A I B8 T A 2 GC-103 RIS A, IR tEmR B8 |, T
RWME HE20C). RILRNEAAWRIE, B2AMBEERE, RERFHER,
HALFTERY.

CERCEARBOWRBSHE TR T A BT 2 BUKRE L E A S0mL
O 1.7mLe-C FES, 29mL B3, & 20C B, FHEH T WA (Ar0),Sm( THF),
H9 % 2.9mL(0. 16mmol) . BEHE S 1h 5, B ERBERSR =17 F—HriEl, =
B 20C FHGEES 24h SEIE, BB BMA 0.5mL BRGEEER S 2h 54K L.

BAWRRE S TR S RN SR L] 30T, HEHEH), REHEAK
[7]1=9.94x 107 SM, " HBE . WM FREN T EAH A Waters 150C b gid 2
e R E . FEYNE EPCNMR AL CDCL M H, £FE Varian 2 F £ 78
Unity-400 ) NMR 1% i &, # % 25K, WEH % 100. 57MHz, Bk 51 SRPUL, Bk# 77
# NNE.
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Table 1 The effect of catalyst on the polymerization of £-caprolactone”

Caralyst C(%) M,x107*
1 (Ar(Q);Sm({THF ), 98.3 16.1
2 {Ar’0);5m{THF), 88.5 13.8
3 {ArO), Yb(THF), 94.1 15.5
4 (ArO);Eu( THF); 77.8 ) 7.5

Polymerization conditions: [ M]=1.0mal/L, [cat. 1=5.0x10 “*mol/L, T = 60T, toluene, 1h

IR RS RS EEALAARBREMEA TERMA((M])/(1]=100~
500)(69), B ik A BT S B INSHTRIIS K, EARNMERTE Y, X
Rt SRR B By, 1024 M/ [1] = 2000 &, FERFH P, 60T, R 1h, ¥ L3 A
£ 98.3%.

HFEABRE+2 MR ESEBRE Sm. Y Eu, BEERETX=M L EXMELE
PRI, A 1 T ILE MM ST R Sm®* > Y >Ed, RS EfRNEARES
HWT S HE, YFEN SO LS NEE  CHEMNAEREPE, RERNER
SR ATHTREE NGRS YWHEE™ IR LTI MY 1ERILH
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Fig.1  Effect of temperature on the polymerization of
caprolactone

Polymn. conditions: [M] =1.0mol/L, [cat. ]=5.0%x10"*
mol/L, toluene, 1h
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Fig. 2 Effect of catalyst concentration on the
polymerization of caprolactone

Polymn. conditions: [M] = 1.0mol/L, T = 60, toluene,
1h
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Fig. 3 Effert of monomer concentration on the $E,ﬁi§§%wﬂﬁ¥ﬁﬁ$¢$ﬁﬁﬂ

polymerization of caprolactone
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SFE R SRR, XA LRSS R (AO),Sm(THF), L C NEEFF X 56,
AEBHE"RENES.
2.3 “BEH"RESHER

N T #—FIEH (ArO),Sm(THF), A CHBESRA“ B " BSNN4, £5—
HEAEESTLME R P (HEE 100%) B NASE 4 84k, 2h FHELET[X 100%. T
ARG HTRMEK, M FREE B 3.72 x10° HNF] 4.81 X 10°. X RAA Y
B RRRSREE, REPHEEPOMAI ARSI REAKRES. HHNBREUWHNDT
BRAOMAE, #FESHENH 1.62 P 1.97(F 245 1,3) XFERBTFE—H
BRRESXES, RRHEETR, ERERERITHHET, X8 _HEEMASREY
T HAFENMED, FTRARBEPELR. AN CMBECHEARESH, TR
BREEERASYIRAB I A SHEMRLN, RECNRBR“BEBEHES BEKE
FREARTREN ) A TRATERBFRESARAFENRIRRNE
X N TIEHREZRENHEE, BREREMA 1h BT 24h, IR SWHS TR
HEWA1.62HMB] 1.94(F 2%, 1,2), KAFUhEI L FERETREY. H5H
(CsMes),Sm({THF) . [*) B Y(OCH,CH,OEw),* 1 o b i iy 4k Z M e, A fk BRI e
ERNEHBE(R2HT4-7).

Table 2 Effect of time on the molecular weight distribution of polymer

Catalyst Time M./M, M, x107*
1 {A10),Sm{ THF), 1h - 1.62 n
2 24h 1.94 3.62
3 2h 1.97* 4.81 .
4 {C;Me; },Sm{ THF), 1h 1.40 6.30
5 6 2.50 2.90
6 Y(OCH,CH,0E1), 5min 1.10 2.40
7 30min 1.96 2.57

“ No.1 System treated with the second caprolactone for 2 additional h

2.4 (ArO),Sm(THF), it :-CHERASNS|RNE

ZMREER LR SDHIL - CHERSHNSIRVECHRE, WY EERELN
FHERES - CHERNEEREREBARE, HRAFERFIREEEEY. 5
ZREAWEARE HHH LS W RNBRESHIEBRESSD, B THRrEMd
EWAFRBHERYE, BERSSARRINLEYAEZRERN, FR=MEH1L
Y TN « N EEREFL B —SWEHE THRESFENTEHLEYR
R EERITEMSIERNRE(ArO),Sm(THF), BES - CHBEREN, ER=MHHERL
wmikay, EEBEILCHENFIRRS, X 1 5w

BTRIEEX—EM, RMNSET CHBMTROFABREE RN TESH T EME
WELEH B4 YEEDHERPCNMR EF, BRESRBREHARS §=199.4
(C6°).173.5(C6).125.2(C5°).64.2(C1).62.4(C1°),34.1(C5).32.3(C2").30.3
(C3°).28.3(C2).25.5(C4).24.7(C3).14.2(C4° )+ 1) H s =125,25%199. 44b g%t
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RING-OPENING POLYMERIZATION OF £-CAPROLACTONE BY
BIS(ARYLOXO-)LANTHANIDE( [I ) COMPLEXES

YAO Yingming, SHEN Qi
{ The School of Chemisiry and Chemical Engineering, Suzhou University, Sughou 215006)

HU Jingyu
( Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun  130022)

Abstract Ring-opening polymerization of e-caprolactone catalyzed by (ArQ),Sm(THF),
{ArQO = 2, 6-ditertbutyl-4-methyl-phenoxo-) was systematically studied. The polymerization
system has “living ” characteristic and shows high activity, the conversion is as high as 98%
in toluene at 60°C for 1h under [M]/[cat. ] =2000. The central ions and ligands have effect
on the activity of catalysts. The initiation mechanism by divalent lanthanide complexes has
been studied through oligomer end group analysis by NMR. The resuits demonstrate that
catalyst reacts first with e-caprolactone to give a trivalent lanthanide enclate which then
catalyzes caprolactone polymerization.

Key words  Bis(aryloxo-)lanthanide ( I ) complexes, e-Caprolacione, Ring-opening
polymerization



