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Abstract

A quantitative kinetic study was attempted to determine the propagation rate
in the course of polymerization of L-leucine-N-Carboxyanhydride using trieth-
ylamine as an initiator in benzene at 30°C.

From the obtained data, it can be seen that the rate constant is not unity th-
roughout all the reaction, but there exist two stages in the polymerization, wh-
ere, the first stage has a rate constant 3.63X10-3 ¢ /molessec, whereas in the
second stage, an unstable constant was obtained.

At the inflection point of time-polymerization curves the degree of polyme-
rization reached 10-13, while the time-course of IR spectra changes of the pro-
duct shows that a-helix conformation was formed in the polymerization system
prior to the transion point.

These facts support the suggestion proposed by Bamford and his coworkers

that the increase of propagation rates might be caused by “chain effect.”
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Fig. 1 The apparatus used for polymerization
of NCA.
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Pig. 2 Time - Polymerization curves of a
series of initiator concentrations.
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System and reaction conditions of polymeri-
zation are similar to that shown in Fig.2,

and subsequent experiments also follow in
the same way.

Fig. 3 The data of the total reaction rates,
kobs. a plotted against the initiator

concentration.
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Fig. 4 Time - Polymerization curves observed

under the conditions that the ratio of
(Mo}/(Y0) is constant value, 20.
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Table 1 Values of the total reaction rate

(kobs) at different concentrations
of the initiator.,
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0.381 1.91 ‘ 6.94 3.65
0.254 1.27 i 4.61 3.63
 0.064 0.318 | 1.17 3.67
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Fig. 5 Changes appeared in IR spectra in
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Table 2 Number average degree of polymer-

ization (DPn) of the products formed
at the inflection points.
(Mo )=0.127mole/ ¢

M, /(1) Mol. weight DPn
200 1500 13~14
100 1400 12~13
50 1100 9~10
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