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Scheme 1 Synthetic routes of y-benzyl-L-glutamate
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Scheme 3 Synthetic routes of poly (y-benzyl-L-glutamate ) -b-(y-dodecyl-L-glutamate )
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Fig. 1 'H-NMR spectrum of (A) PBLG and (B) PBLG-6-PDLG in CDCI,

Ir AT — HAT M ILEE. T PR A Y
J8 5y FAN [, 4 9l iy 44 9 PBLG,,;-b-PDLGy, Al

PBLG,,-b-PDLG,; , 13 1 FiR.

Table 1 Composition of PBLG-b-PDLG copolymers

Code DP of PBLG* M ,/M, of PBLG* Percentage of PBLG" DP of PDLG" M, /M, of PBLG-b-PDLG"
(1) 27 1.08 47% 30 1. 09
(2) 29 1.09 39% 45 1.07

“Based on GPC data;”Based on' H-NMR data

2.2 PBLG-b-PDLG ZI5pStitE 53 7

T BA R AR 2D AR, K o BR e 245
4 amide 1 Wi ( 4% E C = O B 45 4k 31 4%
I ) 76 1655 em ™', T S JK Y B-47 B 4544 amide
T Wkl 1630 em ™", G 3 amide T #9145 5
g S e S i B R — kg 0

3 PBLGy-b-PDLG,s F 5 W i B AE 5 iR
THIZIAMERER , S 1550 em ' 2R ik amide

1T Wi ie (X C = N i 3h A1 N—H 22 JE 9
ShIERAEDE ) , 1736 om ™" ff) I A 06 2 I 4 7 470 3
B C =0 4 RaN1%,1654 cm ™' JE B Ak amide |
WU LR PBLG o -b-PDLG s 52 BLAY 2 W B
PRIRY a-BR 451, RN 25 A FIURE A FR AR - IR 4k Bt
BN 4 Fi7R. B PBLG,,-b-PDLG,, [ 4T 78
T s H W AR 254
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Fig. 2 Comparison of GPC spectra of PBLG,, and
PBLG,y-b-PDLG,5 in DMF
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Fig. 3 FTIR spectrum of PBLG,y-b-PDLG,s

The marked wavenumbers indicate the symbolic bands in a-

helical secondary structure.

PBLG 0 PDLG s

Ve

Fig. 4 Schematic representation of a-helical secondary

structure of PBLG,-b-PDLG,s
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HP 3 A B L T SR R B S A T S
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Fig. 5 DSC thermograms of (a) PBLG,;-b-PDLG,, and

(b) PBLGy-b-PDLG,5 (2™ scan, 10 K/min)
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I B B S A ) 3R (-7 L8 B R -co-y- T
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Fig. 6 Polarized optical micrographs observed for PBLG,o-6-PDLG,s at (a) 40°C in bright-field, (b) 40°C in dark-field, (¢) 120°C in

bright-field and (d) 120°C in dark-field

Fig. 7  Polarized optical micrograph of PBLG,,-b-PDLG,s in
ethylene dichloride solution taken at ambient temperature

Clear fan-shaped texture typical of smectic phase was observed.
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SYNTHESIS AND CHARACTERIZATION OF DIBLOCK
POLY (y-BENZYL-L-GLUTAMATE) -b-
POLY (y-DODECYL-L-GLUTAMATE)

Shuang-feng Tang, Jin Wu, Lin-jun Cai, Chu-chun Yen
( Department of Materials Science, Fudan University, Shanghai 200433)

Abstract Diblock copolypeptides of poly (y-benzyl-L-glutamate ) -b-poly ( y-dodecyl-L-glutamate ) ( PBLG-b-
PDLG) were synthesized by using the ring opening polymerization of N-carbonyl anhydride ( NCA) method. N-
hexylamine was used as the initiator,,and the reaction was successfully operated in chloroform at 0°C by adding
the second NCAs sequentially after purification of the first segment of PBLG with amino terminal. The chemical
contents of PBLG-b-PDLG were confirmed by 'H-NMR, which exhibits signals corresponding to the two
different segmental side chains. The relative molecular mass and distribution were characterized by GPC, and
the molecular weight distribution of the final PBLG-b-PDLG can be achieved to only 1.07 ~ 1.09. The
secondary structure was examined by IR spectrum, which indicated the material exhibited a-helical rod-like
structure. The thermal behaviors of two block copolypeptides depend on the chemical composition,and both of
them show thermotropic nature around 100°C observed by polarizing microscope. No elimination of molecular
alignment in magnetic orientated film takes place when heating above 100°C , therefore the phase structure of
block copolymers differs from the random one of poly(y-benzyl-L-glutamate-co-y-dodecyl-L-glutamate )
exhibiting cholesteric twisting structure. The fan-shaped texture was observed in lyotropic solutions of the
copolypeptide , indicating the smectic ordering existence. This appearance was believed to be contributed by its
narrow molecular weight distribution.

Keywords Polypeptides, Block copolymer, N-carboxyanhydrides, Polydispersity, Smectic liquid crystals





