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LETTER TO THE EDITOR 

Radical Copolymerization of 
2-Methyl-2-vinyl-l,3-dioxolane with Acrylonitriie 

N A T S L i  YAMASHITA, PXSUO MORI, 31ASxE;WI YOSHIHARA, and 
TOSHZHISX MAESHIXIX 

Department of Applied Chemiszry 
Faculty of Science and Engineering 
Kinki University 
Hi gas  hi -Osaka, Japzn 

It has been repor ted  that ally!ic monomer has low polymerizability 
because cf d e g a d a t i v e  chain transfer [ 1-31. In previous pape r s  
[ 2, 31 we have shown that the polyner izabi l i ty  of vinyl ace ta l  might 
be based upon the ability of hydrogen abs t rac t ion  at t ie allylic proton 
by the propagating radical. In o r d e r  t o  investigate th i s  effect-further,  
2-methyl-2-vinyl- 1,3-dioxolane ( I )  was synt3esized and copolymerized 
with acrglonitri ie (AN) in dimethylformamide (DMF)  at B0-C. The 
results will be compared with those of 2-vinyl- 1,s-aioxol.ane derivatives. 

Monomer I was prepared  from methyl ethyl ketone as follows: 

565 
Ccp:rtghl 5 19-3 by Marcel D e i k r .  Inc. 411 Rignts Rcsenel Veithcr this work. nor an? p a n  
m a r  be rcproduccd o r  transmitted in an) form or  n y  any means. eiecfronic or mecnanicd. includ- 
in s  pnotocopying. microfilmin;. ano recording. or  b? 3n)  miormation storage and retrieval S Y S -  

ten-.. without permission in wrtiing rrom tne puolishcr. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
2
3
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



56 6 LETTER TO THE EDITOR 

Chlorination was carr ied out by the method descyibed by Rabjohn 
et  al. [ 41 (yield, 18%). Aceraiic condensation was carr ied out 
according to Fischer’ s method [ 51 (yield, 54%; bp, 66-67”C/ll Torr).  
Dehydrochlorination was carr ied out a s  follows: 500 g of diethylene 
glycol, about 250 g of potassiumhgdroxide, and 50 g of chlorinated 
acetal were placed into a 1-liter flask equipped with an agitator, 
condenser, and N, line. The solution was heated at  95’C for 5 h r  
and then distilled from the reaction mixture. The product obtained, 
I, was characterized by elemental analysis and IR and XMR specrra 
(yield, 50%: bp, 112-114’C/706 Torr) ( 61. 

Polymerization was done as described in ou r  pre-rious papers. 
The results of the copolymerization of .hi ( M L  ) with I (>I, ) are  

given in Table 1. The increase ot‘ the acetal concentration in the 
monomer feed decreased both the copolymerization rate (R ) and 

the number-airerage molecular weight (5 1. Such phenomena were 
observed in the copolymerization of ;L\I with vinyl acetal, which 
might be affected by the degradative chain transfer of the ally1 
group [ 2, 31. It would not be expected, however, that this mechanism 
would operate on the polymerizability of I because of the non- 
existence of an active proton in L Ln fact, the chain transfer constant 
( Ctr) of I toward polystyryl radical was determined as about zero 
(Table 2). 

Table 2 also contains the cooolymerization parameters a s  well a s  
the results of other vinyl acetals [ 21. XU acerals were found to have 
only weak copolymerizability ‘krith Xii. It is particularly interesting 
to note that the monomer reactivity rat io of I was much higher  than 
those of otherrnonomers, in spite of an absence of the degradative 
chain transfer reaction. One possible explanation is that vinyl group 
in I might be sterically hindered by both methyl and dioxolane groups, 
as in the case of polymerizations of a-substituted vinyl monomers 
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