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Abstract : The random copolymers were obtained by heterogeneous polyme-

rie

[
—

¢

rization of glycine N-carboxy anhydride (NCA) and L-alanine NCA in acet-
onitrile by butylamine as an initiator.

In order to investigate the molecular conformation of polymers, the optical
rotatory dispersion (ORD) of polymers in dilute solution of dichloroacetic acid
(DCA), trifluoroacetic acid (TFA), and chloroform mixture were carried out.
The helical content of polymers was calculated from Moffitt's parameter, b.

Polymers beyond 40 degrees of polymerization, which consist of 10%
glycine residue, could form stable helicial conformation in DCA. The helical
content decreased with the increasing glycine content in the polymer, and the
helix breaking action of glycine residue was less than that of D-alanine resi-
due in copolymers containing L-alanine.

The assumption was made that the polymers had a random configuration of

a block copolymer.

o A 14 A5% 1977 749 231



&
1L X B
Lojejden 227658 $45ed A4
= ¥AY 2AgRed F2%55TEe) 2T
AFIL 8 Ay P,
1A g AR L-ofo] = AFENC

E5EE kel A
handed helix & A 3I&
w

poly-L-valine 2 poly-L—isoleucme Zo EAR7

o] 22 3L 3 A3+E chain folded crystal &

polyglycine,

TZ25 3437,

S e EEEE CECECIP LR
ZE obu| Ak FHol wet Zepxich, 49,
L-helical conformation 2 3 A3} NCA ¢} 8-
conformation & HA3}= NCAZ EFIA=R

F@etd FHA 247 2 EEAd =

o FFYA 2427 B,

Z e =2E A F A 7t d 7] 8 o}
vl kel 22 TS AT A g
A= o} 3k L-helical conformation ]t} S-con-
formation & Azt FaA T oS
X L&A= Suiel A9 A, LEE

off wlel B8y 7t widte] L-helical conforma-
tion ¢ 23E AP E WA Frt,

Frazer®, lio® 58 glycine 3 L-alanine & se-
quential Z2| 8| =& FAdhe] FrleiFe A
Shoji'? & L-alanine

g %—‘—%L/m : '6'1—}4 3]’

TFA % CHCL Y &
¢ kgl ek
=9

gl AL

FAG & T Ekel 2
5} D-alanine &] 214 “;—‘
o] DCA =l v 2
vl] Zo] 4] helical conformation
o] Z1%, ORD © NMR §
o v st

A= AR A glycine NCA (G)& L-
alanine NCA (A)E E7d# = ST«
zaAel 3t AESR L = o] FY 25F
3 2 A ste] DCA 2 TFA-CHCL £3H&
i ol Ao 22 Hel & 78 vk irh

EroAe ETIAZ F¥E A+ poly-gly-
cyl-L-alanine & DCA =t &v} 3 TFA-CHCI;
3l ol 4 ORD & 243t} el 48]

HE
= "1

131

232

| wheie} A B,

o
e

8
2-1. AlE2] MY
2-1-1. Glycine NCA 2} L-alanine NCA 2| &4}
alAletAl £ E olvl A 10g S FEUE
o 243 =2 2 Ee 400ml Fol A 2
ukabd A Z24 (COCL) & F9)3tka 45°C of A

s

HSAA AT SN e A g wE
A = g o] AAA A4e sHEd
5 BAZ(-20°0)el A 3HF-F WA sl A
A& A%

AL A o2 Hlel o ohd B g -84,
Aol 2-F oz ooy A & &
TR(CLEF 0.01% °lsh) NCAE E@¥Ag=
stel et
-1-2. 25

otAlEY EZ —% %‘— g9 2 NCA =&
mol/dmé ¢ 2 =
FA AN F=

il o~

£ 0.217
& NAA =2 <

[MJ/ (D% 74 200, 48, 24
16 ((M): 23Rl o] 47, (I): 7HA A 9] &)
of HA zA e} AAEetazmed Yu A
2 FTrEE FAY b F22G0°0) A F
% AFAh kAo EulE gleine NCA &
=% (GJ: L-alanine NCA &) E4(A)=(50:50),
(25:75), (10:90) g (0:100) o238tz FHEL
FeEldH 2 Jddslr gLl ofHEVEZ 2
of gl Alevhg Aurdzste AsRE stgth
Zgle] o] 24 X100

(NCA—COp ¥ &
XA —‘2—2}31:

r m
ofo
.34
jL
to,
i
e
£
>
o
2
<1

5] A EAe JASCO, ORD/UV- 5& AbE3-
i.‘.:.l. 25+1

Polymer (Korea) Vol.1, No.5, July 1977



Poly-L-Alanyl-Glycine 2] £-oufjof] A 2] £2-8 =]

255 oA AdLE 4&6}

9] Hl%ilzis-_ [ v}%&la&%’-a

Mofhitt's parameter ay <
4oz Asdct,

N d{)/-{gz 60/204
[m ]l— 22_.202 + (12,_202)2

A4 ax L g oo dt
of £2E3le] A JHo) AHo g EH aF
Aezay b5 A7 T

H=212my, nE $99 FHE
A)=1.4659,

nD?[CHCl;: TFA(40:60)]=1.3352

C: Az F= (g/d)

I :celle] ¥4 (dm)

M:GERERS ] BAgon
glycine=57.1, L-alanine=71.08

ol 2D¥*(DC

2-3. NMR o} =%

FEEAF g (A =242 2¥il%
NMR (g 2444, 100mHz A7 53554
2 JIPNG 1) & #h&3ted A 2ol A SA 3t
5= 10wt% (TFA ) 2 g = 5T

dsered AZE edE B 6AZelel
=gt TETA 24 NMRA#EZ e

274 glycine 2] a-CH, & L-alanine & a-
ze] WA e 2R Aabsigleh

o

N

@]

H

H

3. ZHn 4 ;Et

helix &7 2ol A 100 % right-handed helix &
& A 3t poly-L-alanine &} Moffitt’s parameter, &p
zh-e —63020lt}, polyglycine & ¥ ZFEAA
olmz wEgh e M ANAEE 009 b #HE
0°] H*r

polyglycine & HA}7t422 & &4 3HE ny-
lon 6%} 722 zig zag chain$ 7229 £
A5tz 2 L-alanine #2] F-% A ol A = glycine
Ry = AN FaA TS JA LT o 2

Boln A1 A5x 19779 74

21}, L-alanine 3+8] FE A A+ MNE LA
o] @}g}A] poly-L-alanine o] helix F&o] =%
3 & Ees

Takahashi® 5-& sequentiai Z 2] g =o A
Hd Aol w2} glye-
ineo] pro] FFsolm helix kAol AASF
9o AR ek, el 23l helix A
49 ane wAe e At
{A}n>{A2—G}n>‘A3—G y>£A—Gora

2y, AL FTFEA A glycine WHE &9
9 helixtgA 9 7l == izt a-helix &
3 A3l L-alanine o]t} y-benzyl-L-glutamate
£ glycine s+ FUAZ FEF FTFEAAA
glycine -2 helix g Aol 7]oix] dAv 28]
3 g Tl bt AT E Aol &
2z YoB, ool g-Fzukd YA
glycine ¥FE-5}9] &= L-alanine 78] 35 4] o] A4}
2 WA e wEty 23Tz EERAA #
o} silk 9] A EF glycine 3 L-alanine 4 o]
o 2o Ao vl 523 g etz Bom-
byx mori silk fibroin'* ©] 1} sequential poly-L~

L-alanine & glycine’®

alanyl-glycine & A A8 =+ AAALE IR,
X-ray ¥ ORD 2 233 Z3}, oY F+2E
ﬁ—*r‘_x."/}% Rol deA fwd AR
o] EAj= Fol b,

dukd o 2 EZglslgl =% helix &9l DCA
ke "1‘1%‘ %“‘1 ol TFA %01"1 ORD £ &43t
TEEERE 2
=4 helix®] 34
ol &5 3 glehlo~ie
glycine NCA 9} L-alanine NCA
9 -z 2329 characterization 7 7o)

. glycine

=,
tfo
Y
rkl
K]
8
0
oL,

EPEL

;u[m

k-3
B
il

s

Fig.1& [GJ:[AJ=(10:90), (25:75), (50:
50)0) x (M3/{I1=2002 2ANA Fgsle] o
Z¥7 & DCA S A v gsld =g 243
Al AFgt Moffitt’s parameter bo &+ ¥F-8-A] 7k}

(e3

- O
;ﬂ;b];{ ZAE R ol E, dukd o g uk-2 A ko]
-alanine & $eko] Z FIA A

o
e,

ofl

; <] by 7 AR, by = helix o
Z& oujE A =d Z8w| S| L-alanine

ooy o 8 rI
2
Ry
r‘& 1"‘1

233



& F A

o] x = WhAzte] AoiAE FH=I AA
A A7 E27 9 helix A Aol Al

500F (GkAl

— 10:90
400 "
X/x
300 _— _ 2575
u/n

)

n
" 200 "
100} /

ot

10 1 !
Reaction time {min}

Fig.1 Moffitt’s parameter, —b&p, vs. reaction time,

measured in DCA.
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Fig. 2 Moffitt’s parameter, —&, wvs. degree of poly-
merization (13,) of polymers, measured in DCA.
(G) : ([A)=0:100(A), 10:90(x), k), 25:75((D
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line, M}/(1)=16, 24, 48
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Table 1. Polymerization condition and characteristics of polymers.
©: 4 oo/ emer  Gowe Goolymer Preaccucy Y, W
min, ) (%) Composition® DCA 0 50) 3 M)/ (e/dD)
0 : 100 16 3 1440 100 267 51%* 16
80 7 1440 99 410 89** 79
160 7 1440 99.5 428 )k 159
10: 90 200 7 1440 97.3 10:90 420 346 194 3.95%
1440 78.9 11:89 372 302 158 1. 25*
300 42.5 10:90 320 285 85
30 20.5 11:89 245 220 41
48 3 1440 100 305 270 48
32 3 1440 100 169 158 32
16 3 1440 100 120 135 16
25:75 200 7 1440 93.5 25:75 260 175 187
1440 49.5 26 : 74 200 148 100 1.68
300 32.3 28 : 72 145 123 64 0. 88
30 22.2 30:70 103 105 44
48 3 1440 100 220 128 48
32 3 1440 100 120 90 32
16 3 1440 100 108 85 16
50 : 50 200 7 1440 77.0 49:51 50 40 154 1. 39
1440 40.6 51:49 48 43 81 0.38
300 24.5 57 :43 45 18 49 0.29
30 16.6 55:45 40 24 33

a : Estimated by NMR measurements.
* : Measured in dichloroacetic acid.
*% ; Measured in trifluoroacetic acid.

Copolymerization of glycine NCA(G) and L-alanine NCA(A) in acetonitrile at 30 °C. Monomer concentration :

0. 217 mole/dm3. Initiator : butylamine

#®2) A 1A A5% 19779 79
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Fig. 3 Moffitt’s parameter, to vs. degree of polymer-
ization of polymers, measured in mixed solvent (TFA:
CHCl3=40 : 60, vol. 9%).

(G} : [A)=0:100(A), 10:90(X), (k), 25:75([1)
and 50: 50(0); solid line, (M)/(I)=200; dashed
line, (M)/(I)=16, 24, 48
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Fig.5 Moffitt’s parameter, —5p vs. mole ratio of
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Fig. 6 Moffitt’s parameter, ag, vs. mole ratio of L-
alanine NCA in heterogeneous polymerization system.
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