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Chloroalkenes a re  obtained in 55-70% yields in the reac t ion  of equimolar  amounts of 3 - acy l -  
A3-butenolides with phosphorous pentachlor ide;  dtchloroalkenes a re  fo rmed  in the p resence  
of a twofold excess  of phosphorus pentachloride.  The abili ty of chloroalkenes  to undergo 
polymer iza t ion  is shown. 

It is known that 2-chloroalkenylphosphorus  t e t r ach lo r ides  a re  fo rmed  in addition to gem-d i ch lo roa l -  
kanes and chloroalkenes in the reac t ions  of phosphorus pentachlor ide with ketones;  this is explained by 
phosphorylat ion of the chloroalkenes  obtained [2, 3]. 

A study of the reac t ion  of 3-acetyl-A3-butenol ides  with phosPhorus pentachlor ide showed that the only 
reac t ion  products  in the p resence  of equimolar  amounts of the s ta r t ing  components a r e  ch loroa lkenes ,  which 
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are  obta inedin  55-70% yie lds .  The chloroalkenes  a reno tphosphory la t ed ,  apparent ly  because  of the a b s e n c e o f  
excess  PC15. 

3- (~ , f l rDichlorovinyl ) -4 ,5 ,5- t r imethyl -A3-butenol ide  (VII} is obtained in 56% yield in the reac t ion  of 
I with a twofold excess  of phosphorus pentaehloride.  

The cha ra c t e r i s t i c  f requencies  of the absorpt ion  of the carbonyl  group of an unsaturated T- lac tone at 
i760 c m  -1 and of a conjugated double bond at 1645-1650 c m  -~ a re  found in the IR s p e c t r a  of the compounds 
obtained {IV-VII). 

The production of a dichloroalkene in the indicated reac t ion  is evidently a consequence of des t ruct ion 
of the in termedia te  phosphorus-conta in ing product  (VIII); this was also p rev ious ly  noted by Fokin and co-  
worke r s  [2]. 

CH3~.[~___/CCI =CH PCI 4 
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Dichloro der iva t ive  VII is a lso  obtained in the r eac t ion  of butenolide IV with an equimolar  amount of 
phosphorus pentachloride.  

*See [1] for commtm[cat ion XXIV. 
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The 3- (a -ch lorov iny l ) -A3-bu teno l ides  that  we synthes ized  po lymer  ize and undergo copolymer iza t ion  
reac t ions  with vinyl m o n o m e r s  in the p r e s e n c e  of f r e e - r a d i c a l  ini t ia tors .  Thus,  for example ,  we subjected 
3 - (~-ch lo rov[ny l ) -4 ,5 ,5 - t r ime thy l -A~-bu teno l tde  to homopolymer iza t ion  and copolymer iza t ion  with a c r y l -  
oni t r i le  and methyl  ac ry la t e  in the p r e s e n c e  of 2 ,2 ' - azob i s i sobu ty ron i t r i l e  (AIBN). The resu l t ing  homopoly-  
m e t  and copo lymer s  differ  f r o m  one another  with r e s p e c t  to the i r  solubil i t ies  and appearance .  " 

Bands of the absorp t ion  of the CO group of a f i v e - m e m b e r e d  lactone r ing  at 1745-1760 c m  -1 and ab-  
sorp t ion  at 1650-1660 c m  -1 are  found in the IR s p e c t r a  of the po lymer s .  The IR s p e c t r u m  of the copo lymer  
with ac ry lon i t r i l e  a lso  contains an absorp t ion  band at 2244 c m  -1, which is c h a r a c t e r i s t i c  for the C = N  bond. 

E X P E R I M E N T A L  

The IR s p e c t r a  of minera l  oil suspens ions  were  r e c o r d e d  with an IKS-14 s p e c t r o m e t e r .  

React ion  of 3 -Ace ty l -4 ,5 ,5 - t r imethy l -A3-bu teno l ide  (I) with Phosphorus  Pentachlor ide .  A) An 11.9 g 
(0.06 mole) sample  of PC15 was added in smal l  port ions with s t i r r i ng  to a solution of 10.08 g (0.06 mole) of 
butenolide I in 40 ml of absolute  benzene,  a f te r  which the reac t ion  mixture  was ref luxed at 40-50 ~ until the 
PCI5 had dissolved comple te ly  (30 min). The benzene was r e m o v e d  by dist i l lat ion,  and the res idue  was 
vacuum dist i l led to give 7.75 g (70%) of butenolide IV with bp 116-1190 (3 mm) and n ~  1.4990. Found: C 57.5; 
H 6.1; C1 19.4%. CaHllC102. Calculated:  C 57.9; H 5.9; C1 19.0%. 

B) A 21 g (0.1 mole) s ample  of PC15 was added in sma l l  por t ions  with s t i r r i ng  to a solution of 8.5 g 
(0.05 mole) of I in 40 ml of absolute benzene.  The reac t ion  mixture  was then heated  at 45 ~ for 6-7 h. The 
benzene was r e m o v e d  by  dist i l la t ion,  and the res idue  was vacuum dist i l led twice. The f rac t ion  with bp 
86-92 ~ (1 mm) was col lec ted  and r e c r y s t a l l i z e d  to give 4.9 g (44.5%) of butenolide VII with mp 62-63 ~ (from 
pe t ro l eum ether) .  Found: C48.4; H 4.5; C1 31.8%. C9H10C1202. Calculated:  C 49.0; H 4.6; C1 32.1%. 

3 - (~ -Chlo rov iny l ) -4 ,5 -d imethy l -5 -e thy l -A3-bu teno l ide  (V). A 5.95 g (0.03 mole) sample  of PC15 was 
added with s t i r r i n g  to a solution of 5.46 g (0.03 mole) of butenolide II  in 20 ml of absolute benzene,  a f ter  
which the r eac t ion  mixture  was heated at 500 for  45 min. The benzene was then r e m o v e d  by dist i l lat ion,  and 
the r e s idue  was washed with wa te r  to r e m o v e  the phosphorus  oxychlor tde and unchanged PC15. The reac t ion  
product  was ex t rac ted  with e ther  and dr ied with magnes ium sulfate.  The e ther  was r emoved ,  and the r e s i -  
due was vacuum dis t i l led to give 3.28 g (55%) of V with bp 94-96 ~ (1 ram) and n ~  1.4950. Found: C 59.9; 
H 6.9; C1 17.1%. C10H13C102. Calculated:  C 59.8; H 6.5; C1 17.7%. 

3 - (~ -Ch lo rov iny l ) -4 -me thy l -5 ,5 -pen tame thy lene -A3-bu teno l ide  (VI). S imi la r ly ,  6.24 g (0.03 mole) of 
III in 40 ml  of  absolute benzene and 5.95 g (0.03 mole) of PC15 gave 3.94 g (59~o) of butenolide VI with mp 74 ~ 
(from acetone).  Found: C 63.1; H 4.1; C1 16.0%. C12H15C102. Calculated:  C 63.5; H 4.4; C1 16.1%. 

3 - (~ , f l -Dich lo rov iny l ) -4 ,5 ,5 - t r imethy l -A3-bu teno l ide  (VII). A 5.95 g (0.03 mole) sample  of PC15 was 
added to a solution of 5.04 g (0.03 mole) of IV in 30 ml of absolute benzene,  a f te r  which the r eac t ion  mix-  
tu re  was heated at 60-70 ~ for  6-7 h. The benzene was r e m o v e d  by disti l lation; the res idue  was v a c u u m d i s -  
t i l led twice.  The f rac t ion  with bp 86-90 ~ (1 ram) was col lected and r e c r y s t a l l t z e d  to give 3.85 g (58%) of a 
subs tance  with mp 62-63 ~ ( f rom hexane);  no mel t ing-point  depress ion  was obse rved  for a mixture  of a s a m -  
ple of this product  with dichloralkene VII. 

P o l y m e r i z a t i o n  of 3 - (~ -Chlo rov iny l ) -4 ,5 ,5 - t r ime thy l -~3-bu teno l ide .  A 1 g (5.4 mmole) sample  of bu-  
tenolide I and 0.0088 g (1 mole  %) of AIBN were  p laced in anampule ,  and the mixture  was heated in a t h e r -  
mos ta t  at 80 ~ for  10 h. The r e su l t i ng  po lymer  was pur i f ied by dissolving in ch lo ro fo rm and rep rec ip i t a t ion  
with e ther .  A viscous  brown m a s s  was obtained in 34.7% yield. Found: C1 18.3%. C9HllC102. Calculated:  
C1 19.0%. 

Copolymer iza t ion  of I with Acry lon i t r i l e  and Methyl Acry la te .  This r eac t ion  was also c a r r i e d  out in 
the p r e s e n c e  of 1 mole  % AIBN in sea led  ampules  at 80 ~ for  10 h. The copo lymers  were  taken in equimolar  
amounts .  The copo lymer  with ac ry lon i t r i l e  was pur i f ied by r ep rec ip i t a t i on  with e ther  f r o m  acetone solu-  
t ions to give a white powder with mp 228-232 ~ (dec.) in 32.3% yield. The copolymer  with methyl ac ry la t e  
was p rec ip i t a ted  by CC14 f r o m  d imethy l fo rmamide  solutions and was obtained as yellow c ry s t a l s  with mp 
220-225 ~ (dec.) in 29% yield.  
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