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99 %
M, 5000
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"H-NMR Bruker DMX-400
T™S CDCly w=2%
30C 32 010
Waters 150C
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3 2.32 ¢ Br 115.
"H-NMR Conv. = b
o = = 16 = < b f
44.2% M, g = 15796 M M, =1.17 a & HO/\d/PO\/\L\O/\e/O\ N
—-40.2° CHCl;, ¢ =1 g/dL 'H-NMR CDCL
6 0.825~0.896 9m+3H —CH—CH; 1.39 CDCl,
~1.92 5m + 1H —CH—CH,—CH— 3.36
3H —0—CH, 3.70 4nH — CH,—CH,—
0O,— 4.26 mH CO—CH—NH 7.81 mH
CO—NH—CH . o
9 8 7 6 5
2 )
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1. MPGE-Br <1.17

30% ~ 44% . GPC GPC 4 ATRP
MPEG MM, =1.07
ATRP 3

Table 1 Monomer conversion molar mass M,  and polydispersity index M,/M, data for ATRP of MPEG-b5-PMALM in toluene using MPEG-Br as

macro-initiator

M/Solvent* Conv"

Entry Mo/ Ty WV gl % M, M, e M, MM, Sweec® % a il
1 100/1 1.40 44 .2 14562 15796 14520 1.07 35.1 -40.2
2 83/1 0.50 30.1 10469 11321 10047 1.16 50.7 -27.89
3 33/1 0.35 30.0 7257 8408 7065 1.13 72.1 -16.24

# Total monomer weight g to solvent volume ml * Experimental conditions MPEG-Br:CuBr:MegTREN=1:1:1 Temperature 75+1 °C 48 h
© M, 1 = Mypee + Mpyay MALM gconv/ MPEG (¢ From GPC in 3 g/L LiBr/DMF ¢ From ' H-NMR spectroscopy 400 MHz in CDCl; at 30°C

[ Absolute optical value in unit deg dm™" g~ em’®

cn
50 ATRP .
MPEG-h-PMALM c
40 ie b O d CH,
- xomﬂow y
E H3CO N
S 20 f
g dp ekCOOCH3
d
10 H,C CH, bl
c f
0 | 1 1 1 1 1
22 24 26 28 30 32
Time (min) CDCly
- 4 Typical GPC traces of MPEG and MPEG;5-b-PMALM,, in3 d
g/L LiBr/DMF h
g jJ a
"H-NMR | | | I | |
10 8 6 4 2 0
5. )
MPEG 'g. 5 'H-NMR spectra of MPEG-b-PMALM recorded in CDCly
NMR .
b —CH,—CH,— g —NH—CO— 2.2 MPEG-b-PMALM
I H Ik DSC TGA
=456 m MPEG MPEG-PMALM
PMALM 44 23 9 . 2 80 ~ 200°C
14520 10047 7065 MPEG
GPC PS
®  '"H-NMR
3 PEG 0 MPEG
MPEG,s-b-PMALM,,  MPEG,,s-PMALM,, 61.4C. MPEG,5-b-PMALM,,
MPEG,s-PMALM, MPEG 80 ~ 200°C MPEG
35.1% 50.7% MPEG
72.1% PMALM PMALM
0.48% 0.74 1.11% 0.55% 0.80% g8C

1.14% MEPG-PMALM . MPEG,s-b-PMAIM,;  MPEG, s-
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b-PMALM, PMAIM 250°C  280°C MPEG, -
b-PMALM, 180°C
PMALM PMALM 250°C . MPEG PMALM PMALM
240°C 317°C 430°C 98.3% “
MPEG, 5- b-PMALM,,
44 2°C MPEG,s-b-PMALM,;  MPEG,,s-b-PMALM,,
MPEG 12°C 78°C.  MPEG,s-b-PMALM,
MPEG,;s-b-PMALM, 10°C . MPEG-
MPEG b-PMALM . MPEG,s-
5C. CH, Cl, b-PMALM, PMALM
PMAIM  MPEG MPEG
MPEG  PMALM
MPEG 100
2 £ 80
PMALM = 0
MPEG MPEG, 5-b- z
2 40
PMALM,, . MPEG %
~ | -A-MPEG) 5-5-PMALM,}
PMALM MPEG 20 _g-MPEG, 5-b-PMALM.,
o[ "O"MPEG5->-PMALM, X
PMAIM MPEG,;s-b-PMALM, 100 200 300 400 500
PMALM MPEG Temperature (C)
MPEG . 6  TGA curve of the MPEG,;5 and MPEG,5-b-PMALMy

Table 2 Thermo-properties of MPEG MPEG-PMALM copolymer

T T Calculated
8 m h .
C ansen Starting
Polymer solubility  decomposition
sample ) parameter temperature
MPEG/  First Second 8/ 8y o
PMAILM  scan  scan 5.8
p Oh
MPEG M 20.1/ 17.9
" —/— 61.2 61.4 172/225
ca .5000 1.04 9.2 *
MPEG;;5- 17.6/ 15.8
PMALM,, /155.0 072 7.8 2507280
MPEG;;s- 18.3/ 16.4
VAL I— 4.2 Lo 1o 250780
MPEG;5- 18.3/ 16.5
PMALM, / 56.0 56.0 143 7.9 180/250

Reference data 19.9+2.2/ 17.3+2 3.0x1 9.4+0.5

6 MPEG 3

. MPEG

172°C 225C
c—O0 c—C
% 500°C  98%
500°C

98% ) MPEG,5-b-
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Fig. 7 Circular dichroism spectra of the block copolymer
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PREPARATION AND CHARACTERIZATION OF
OPTICALLY ACTIVE AMPHIPHILIC BLOCK COPOLYMER

ZHAO Fabao' > LIU Zhilei' FENG Liang' SUN Jianping' HU Jiwen'
' Guangzhou Institute of Chemistry ~ Chinese Academy of Sciences  Guangzhou 510650
% Graduate School of Chinese Academy of Sciences  Beijing 100039

Abstract  Nowadays synthetic optically active polymers are of great interests since they might mimic the
fascinating functions of naturally occurring polymers such as nucleic acid protein and polysaccharide and leading
extensive studies being conducted on their synthesis conformations and functions. In this publication Optically active
diblock copolymers poly ethylene golycol monomethyl ether-b-poly N-methacryloyl L-leucine methyl ester s
MPEG-56-PMALM s with different mole ratios for the two blocks and narrow molecular weight distribution were
synthesized via atom transfer radical polymerization ATRP  using Bromine terminated poly ethylene glycol
monomethyl ether MPEG-Br as macroinitiator and tris  2-dimethylamino ethyl amine Me,TREN /CuBr as
catalytic system. The chemical structure and the mole ratio of the two blocks were verified by 'H-NMR. The
molecular polydispersity as evaluated from SEC as well as the bromine content in the prepared block copolymer as
analyzed from anion chromatography indicate that the reaction is followed the mechanism of ATRP. Thermogravimetry
analysis TGA and differential scanning calorimetry DSC  were used to evaluate the thermal properties of the
prepared polymers. The specific rotation of the prepared polymers reversed against that of the monomer and its
absolute value was obviously larger than that of the monomer. It was found that the absolute value increased with the
increase of weight ratio of PMALM blocks in the prepared polymers. The random conformation of the copolymer was
verified by CD spectra and it was found that the optical activity of the block copolymer was promoted with the
increase of the ratio of PMALM block to MPEG block in the block copolymers.
Keywords Block copolymer Atom transfer radical polymerization Optically active polymer





