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B : ot EVER H A EeiFolA 47 n-FHolwle] 9F AL L-proline
NCAS EARMEREE RIE+S B43e COEE AT ozA Fiqr, o4zl ELl
4 WAl & poly-L-prolined] B} ofv 22 TE—RKER At EEEEE 2xv9 B
BES = A4 1kE HREAT.

b EYED 9 WAl &uFlA A7 EEFHY REEEE A3 wEs B4
drAx #ETR e BEHEEST =wAE 84S e KEREST o2 B
9 7] Rl A9 MEERE 0~35° Col A Fatgict, mAEES &9 9 FHHfbolix
(Bt =" Fifbol A (E)E WES HE oM EJEL Slo]AE E=8.1 keal/
mole ¥ E;=2.2 kcal/molec] 32 @A &l & E’4=5.3 kcal/mole @ E’,=2.5 kcal/
mole o] 1=,

HA-G o) A o] EARIL ol EVEL SulolA Bt BRI R Bold  REEHE
b 28AE AL G F ed o) RAS FEAMF LRSS poly-L-prolined] F2 R A
2E #BER 2T

Abstract : Rate constants of polymerization of L-proline NCA initiated by
n-butylamine in acetonitrile and benzene were determined by measuring the
CO; evolved in the reaction.

Although the reaction systems were heterogeneous (both acetonitrile and ben-
zene were nonsolvent for poly-L-proline), the rate of polymerization could be
represented as second order rate equation which was first order with respect

to monomer and initiator concentrations respectively. The polymerization rate
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of L-proline NCA proceeded fast at the early stage of polymerization (up to
about 30 minutes) but considerably slow in the ensuing stage of polymeriza-
tion. The reaction rate constants were obtained at temperatures ranging from 0 °©
to 35°C.

The activation energies for fast and slow polymerization, E; and E; were
determined; in acetonitrile, E;=8.1 kcal/mole and E,=2.2 kcal/mole, and in
benzene E';=5.3 kcal/mole and E’,=2.5 kcal/mole, respectively.

The polymerization rate of L-proline NCA in benzene showed lower transi-
tion point than that in acetonitrile at low degree of polymerization. It was

postulated that the structures of polymers obtained in acetonitrile and benzene

solvents might be different.
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Table [. %(I) at Various Concentration of Intiator
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Figure 2. Polymerization rate of L-proline NCA in

benzene at 30°C.
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Table II. Reaction rate constants at various temperatures

benzene. (Mo) =0.217 (molel™1)
(I3 =0. 00434 (mole-I71)

T [(°C) 7 17 24 30
k; (I-mole™1- min1) 0. 851 1, 542 2.150 2.702
k, (l-molel-min~1) 0, 142 0,144 0. 160 0.180
&/ {{-mole™!-min™1} 0, 628 0. 828 1. 104 1. 176
R’ (1-mole - min™1] 0. 100 0.112 0. 128 0. 144

ol A2d A4% 19783 84

201



DR - RUEK - TR - WS

20} -
"'g 1.0f E4=81kcal/mole ]
'% 05} ]

£ | .
;’é 02 ES=2.2 kcal/mole |
01 : . .

32 33 34 35 36

1/Tx10* (°K™]

Figure 7. Temperature dependence of &, and %,

2.0f . i
_ E¢ =5.3 kcal/mole
c 10¢ ]
v“E [
‘0 0.5
o}
[ ]
=021 Ei=25keal/mole
0.1t

33 34 35 36
—x103 K]

Figure 8. Temperaturede pendence of k¢ and k.

o REEEEST wEw9 o fEfbelvAl Ef=8.1
keal/moleo) =, ="} FEMAfboliA E=2.2
keal/moleo) ct., =T WAEHAANE Ef =
5. 3kcal/molec] 3, E, =2. 5kcal/moleo] Stk

wl Aol A n-%-2 ofnl & BARHIZ L-pro-

line NCAS \EAA Ao REFHEE °MHE

202

HEZA & 98] fEEsE 2ok G Bl
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2, % 6).
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