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Table 1 Effect of the catalyst concentration on the polymerization of caprolactone

Ln [M]1/fcat] Conversion{ % ) M, %1074 My/M,
2000 75.8 1.47 1.66

Nd 1500 81.0 — —
1000 100 3.84 1.54

Polymerization conditions: [M] = 1.0mol/L, toluene, 3h,60C
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Table 2 Effect of temperature on the polymerization of caprolactone

Ln Temperature{C } Conversion{ % ) M, x107* Mg/ M,

40 7.6 — —
Nd 60 75.8 1.47 1.66
80 99.5 10.81 1.63

Polymerization conditions; [M}/[cat]= 2000( mol/mol}, [M}=1.0mol/L, toluene, 3h
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Table 3 Effect of time on the polymerization of caprolactone

t(min) Yield( %) M, x107* My/M,
15 52.56 1.12 1.66

30 60.31 1.31 1.68
70 66.74 — —

130 71.91 1.33 1.73
180 74,85 1.35 1.75

Polymerization conditions: [M]/[cat] = 2000(mol/mol), [M] = 1.0mol/L, 60T, toluene
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Fig.1 The relationship between molecule distribution of
polymer and polymerization time ( — - ) 15min; (- ) Fig.2 The ""C-NMR spectrum of caproiactone oligomer
130min; {---)180min

Table 4  The auribartion of the NMR signais of caprolactone oligomer{ DCCl, )

"H.NMR( &) 2.32 1.65 4_08 1.27 3.68

Group H(1) + H(1") H{2) + H(2") H(3) + H(3") H(4) + H(4') H(5) + H(5) Me OH
BC_NMR(3) 173.5 34.2 33.0 25.6 25.4 24.6

Group =0 c{1) c) c2) C(2') C(3)+C(3)
BC.NMR(#) 28.4 29.3 64.2 62.7 60.3 14.3

Group C(4) C(4") C(5) C(5') ol Me

FEPCNMR F 8=60.3f1 §=14.3 £ 5125 C" #1 CH, BB BRI, M\ i 58
THNMVERSHEY.
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THE RING-OPENING POLYMERIZATION OF g-CAPROLACTONE
BY BIS (TERT-BUTYLCYCLOPENTADIENYL)
METHYL NEODYMIUM COMPLEX

LUO Yunjie, YAO Yingming, SHEN Qi
( The School of Chemistry and Chemical engineering, Suzhou University, Suzhou 215006)

Abstract Ring-opening polymerization of e-caprolactone (Cl) catalyzed by bis( tert-butyl-
cyclopentadienyl) methyl neodymium was studied. The yield was obviously dependent on the
catalyst concentration and the polymerization temperature. The molecular distribution of the
polymer changed little with the increase of polymerization time. The initiation mechanism of
polymerization has been studied through oligomer end group analysis by NMR. The results
demonstrate that catalyst reacts first with e-caprolactone to give a lanthanide alkoxide which
then catalyzes caprolactone polymerization.

Key words Ring-opening polymerization, e-Caprolactone, Bis(tert-butylcyclopentadienyl)
methyl neodymium complex



