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extent of conversion involved in a given number of 
rate measurements by a factor of more than 100. 

This combined method has been used in evaluating 
the ratio of the velocity coefficients of propagation to 
termination (kp/kt) at 25° C. for the polymerizations 
of acrylonitrile in dimethyl formamide solution 
(30/70:: vfv) initiated with 3·8 x 10-• moles/l. 
azo-bis-isobutyronitrile, and of vinyl chloride initiated 
by 8 x 10-2 moles/l. bromotrichloromethane. The 
values obtained were 3 ·4 x 10-6 and 7 ·1 x I0- 7 

respectively. Values of the ratio of the sectored to 
unsectored rate for a number of different flash times 
obtained in vinyl chloride polymerization are given 
together with the theoretical plot in Fig. I. It will 
be seen that the experimental points lie mainly on 
the theoretical curve and that the agreement is better 
than is often obtained in the normal sector method. 
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Fig. 1. Ratio of 'sectored' to 'unsectored' rates against log 
(flash time) for the IJolymerization of vinyl chloride at 25° C. 
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Thermal Decarboxylation of Some 
Keto-Acid Hydrazones 

THE 2,4-dinitrophenylhydrazones of keto-acids are 
frequently used to identify these metabolic inter
mediates. The clear statement by Clift and Cook1 

regarding the ready thermal decarboxylation of the 
2,4-dinitrophenylhydrazones of oxaloacetic and aceto
acetic acids has sometimes been overlooked, particu-

larly in the use of melting points as a means of 
identification. Some of our observations bear on the 
problem. 

Oxaloacetic acid-2, 4-dinitrophenylhydrazone (I), 
synthesized by the usual procedure, when inserted into 
a bath at about 190°C. or above, melted with vigorous 
bubbling and resolidified immediately, with a final 
melting point of 214°C. The substance after resolidi
fication (II) was re-analysed by paper chromatography 
(n-butanoljethanol/0·5 M ammonium hydroxide 7:1:2 
in the dark) and was recrystallized. After paper 
chromatography the spot was eluted and examined 
spectrophotometrically. Authentic samples of trans 
(III) and cis (Ilia) pyruvic acid-dinitrophenyl
hydrazone were prepared by the method of Katsuki 
et al. 2 As shown in Table 1, (I) was decarboxylated to 

Table l. PROPERTIES OF 2, 4·DINITROPHENYLHYDRAZONRS. 

·0·05~~1-1 -1 
illelting point 
(deg. C., corr.) 1-max.(mJ.L) 

I 214 (final) 450 
n 0·55* 217 446 
lli 0·55 I 217t 44{1 
Ilia 0·66 i 416, 5!!0 
IV 0·57 123 (final) 483, 528 
v 0·95 I 128 430, 528 
VI 0·95 123t 430, 528 

* With large sample a weak spot of cis~pyruvic acid-dinitrophenyl
hydrazonc was also found. 

t illixe<l melting point of II and III, 217°C.; of V and VI, 123°C. 
t Melting point not sharp because of thermal isomerization to t1·ans 

form. 

pyruvic acid-dinitrophenylhydrazone (chiefly trans) 
under these conditions. When (I) was heated slowly 
from a lower temperature, for example, l00°C., 
double melting was not observed and only the melting 
point of 214°C. was obtained. Under these conditions, 
too, chromatography showed that most of the 
hydrazone was converted to {III) during the longer 
heating. 

When acetoacetic acid-2, 4-dinitrophenylhydrazone 
(IV) was placed in the bath at about ll5°C. or above, 
it melted, bubbled, and resolidified; the final melting 
point was 123°C. The resolidified material after 
recrystallization (V) also melted at l23°C. Thus, (V) 
is acetone-2, 4-dinitrophenylhydrazone as shown by 
comparison with an authentic sample (VI). This 
conversion also took place when the heating was done 
slowly from a lower temperature, but only a single 
melting at 123°C. was observed. 

The melting point of the 2, 4-dinitrophenylhy
drazones is not a reliable criterion for confirmation or 
identification of oxaloacetic or acetoacetic acids. 
Resolidification during melting-point determination 
was observed by Snell3 with o:-ketoisocaproic acid-
dinitrophenylhydrazone but no explanation was 
suggested. 
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