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Table 1 The molecular weights and compositions of MeOPEG-P(Cap-co-LLL.) block
copolymers determined by ' H NMR

] ) ratio of LL units to Cap units
feed ratio of lactide to ) )
samples M, ca® M, .© in the copolymer determined

caprolactone (mass ratio)
by 'H NMR (mass ratio)

MP37 47061 52660 3:7 2.88:7.12
MP55 47061 50964 55 5.06 : 4.94
MP73 47061 51786 73 7.04 % 2.96
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Fig. 3 HMBC spectrum of MP55, regions of carbonyl carbon atoms (a) and methene carbon atoms of MeOPEG

2.2 MeOPEG-P(Cap-co-LL) P(Cap-co-LL)

Kasperczyk 897 Cap LL ,
(LD (L) ) ; LL
L , CapLCap, CapCapLCap, CapLCapLL ,
. 2 Cap LL
, P(Cap-co-LL) CapLCap. CapCapLCap ,
Cap LL . Kasperczyk™- ,
(T (D

T, = [CapLCap]/[CapLCap Jx (D



— -co- )

3 NMR 307
[ CaplL.Cap] CapL.Cap P(Cap-co-LL) BC
. [CapLCap g Bernoulli
CapLCap . [CapLCap]g
Cap L ky [Capl/[L]=¢Fk, P(Cap-co-LL)
[L]=1/Gk+D (2)
[Cap] =k/(k+ 1) (3)
Bernoulli , , CapLCap
[CapLCaplg = &/ (k4 1)° 4
, IR, I8, (5,
(6)
o= (e+1)/2k (5)
&, =k+1 (6)
, YC NMR
ULy legy) s
R = Z{el/IJEI = Z{i\p/li‘“p <7)
R P(Cap-co-LL) Cap LL . Cap LL
R 0, Cap LL ( ) R 1. (8)~ 17 L
Leap :

L= %(LLL+ LLC+ CLL+ CLC)/{CLC+ %(LLC + CLL)} (8
LLL — %[CapLLLL] T %[LLLLCap] T %[CapLLLCap] STLLLLLL] (9
LLC = L[ CapLLCap] + L[ LLLLCap] + [ CapL.LLCap] (10)
CLL = [CapLLCap] + L[ CapLLLL] 4 +-[CapLLLCap] (1
CLC = [CapCap] (12)

¢ = (LCL + CCL + LCC + CCO) /{LCL + %(CCL +LCO)} (13)
LCL = [LLCapLL]+ [LLCapLCap ]+ [CapLCapLL]+ [CapLCapLCap] (14)
CCL = [CapCapLCap ]+ [ CapCapLL] (15)
L.LCC = [CapLCapCap] + [ LLCapCap ] (16)
CCC = [CapCapCap] an

L ] C . iLs lews R
Ty, 2
d,l- . , d- 1-
., 4  MP55 LL el
, “I”(RR S, , “s”(RS

SR). (18)  d- I- (T )



308 24
2
Ty = Ah‘s/Anmx (18
Alss 1 iSQ ’ Amax
Bernoulli 1 iss
(0. 1257,
CapLLLL,
CapLLLCap, ssi iii, iis, sii, sis
CapLLCap
CapLLLCap,
LLLLCapCap, SSS CapLLLL CapLCap
/ CapLLCap
isi
. LLLLCap,
iss CapLLLCap
69.6 69.4 69.2 69.0 68.8 68.6 68.4 68.2
6(‘,
4 MP55 13C NMR
Fig. 4 1»C NMR spectrum and assignments of lactidyl units (methine region) in MP55
2 MeOPEG-P(Cap-co-LL) P(Cap-co-LL)
Table 2 The results of P(Cap-co-LL) block in MeOPEG-P(Cap-co-LL)
copolymers determined by NMR
samples Fii(%) If1, ltap R Ty (%) Ta (%)
MP37 23 1.23 4.13 0. 65 35 47.6
MP55 43 1.70 2.23 0. 74 52 49. 2
MP73 64 3.42 1.91 0.67 35 44.6
Fri: 'H P(Cap-co-LL) s s Leap
; R: P(Cap-co-LL) s Ty d,l- s Ta: d- 1-
2 P(Cap-co-LL) , (DCap LL
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Cap 1:1 , . (2)Cap  LL
LL (Ta) . Cap LL 1:1 . LL
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Structural Characterization of Methoxy-Poly(ethylene glycol)
-poly (g-caprolactone-co-d,l-lactide) by NMR

ZHAO Hui-peng , ZHA Liu-sheng”

(Research Center for Analysis and Measurement, Donghua University, Shanghai 200051)

Abstract: In this paper, a AB type of amphiphilic diblock copolymer, composed of me-
thoxy-poly(ethylene glycol) (MeOPEG) as the hydrophilic block and poly (e-caprolac-
tone-co-d,l-lactide) (P(Cap-co-LL)) as the hydrophobic block were synthesized by bulk
ring-opening copolymerization using MeOPEG as initiator and LLLL and Cap as comono-
mers. The chemical structure of the diblock copolymer MeOPEG-P (Cap-co-LL) was
studied by 'H NMR, "C NMR and HMBC. It was found that random copolymerization
of Cap and LL occurred in the formation of P(Cap-co-LL) blocks. The transesterifica-
tion behavior between the Cap units and the LL units and that between the d-lactide unit
and the I-lactide unit in P(Cap-co-LL) were investigated. The yield of the transesterifi-
cation, the randomness of P(Cap-co-LLL.) blocks and the average length of caproyl seg-
ments and lactidyl segments were calculated using the Bernoulli statistics theory and *C
NMR spectra. It was found that both the yield of the transesterification and the random-
ness of P(Cap-co-LL) block were the highest when the mass ratio of LL to Cap was
close to 1 # 1. It was also shown that the synthesis condition and the feeding ratio of P
(Cap-co-LL) segments have important influences on the transesterification extent, ran-
domness of P(Cap-co-LLL) blocks and the average length of caproyl segments and lactidyl

segments,

Key words: NMR, chain structure, HMBC, amphiphilic diblock copolymer, transesteri-

fication
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