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In [1] we showed that  a l k y l d i c h l o r o p h o s p h i n e s  r e a c t  with d iace ty l  to f o r m  1:1 adduets ,  which by u n d e r -  
going a r e a r r a n g e m e n t  a c c o r d i n g  to the second  s tage  of the A r b u z o v  r e a c t i o n  lose  hyd rogen  ch lo r ide  and 
change  into 2 , 5 - d i a l k y l - 4 - c h l o r o -  2 - o x o - l , 2 - o x a p h o s p h o l - 4 - e n e .  

We h a / e  ex tended  the r e a c t i o n  to pheny ld i ch lo rophosph ine .  The  r e a c t i o n  be tween  p h e n y l d i c h l o r o p h o s -  
�9 ph ine  and d iace ty l  i s  e x o t h e r m i c ,  and the r e a c t i o n  m i x t u r e  t h e r e f o r e  f o r m s  a d a r k  b rown  oi ly l iquid.  V a c u -  

u m  d i s t i l l a t ion  i s  a c c o m p a n i e d  by evolu t ion  of c o n s i d e r a b l e  quan t i t i e s  of h y d r o g e n  ch lo r ide  and the f o r m a -  
t ion of r e s i n o u s  p r o d u c t s .  By r e p e a t e d  d i s t i l l a t ion  of the r e a c t i o n  p r o d u c t s  which c a m e  o v e r  without  d e c o m -  
pos i t ion ,  5 - m e t h y l - 2 - p h e n y l - 4 - c h l o r o - 2 - o x o - l , 2 , - o x a p h o s p h o l - 4 - e n e  (I) was  i so l a t ed  in a y ie ld  of 16.2%. 
The  r e a c t i o n  p r o c e e d s  a c c o r d i n g  to the fo l lowing s c h e m e :  
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A similar splitting off of hydrogen chloride from the methyl group of acetone by the action of penta- 
ehlorophenyibenzenesulfonyl chloride was observed by Yarmukhametova [2]. 

The structure of the oxaphospholene (I) agrees with its IR-spectrum (Fig. i, curve I): it contains the 
characteristic absorption bands of the C = C group (1685 cm-l), the P = O group (1180 cm-i), the O-C 
group (1140 cm-l), and characteristic frequencies of the benzene ring (1445, 1588, and 3055 era-l). 
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Fig.  1. ] :R-spec t ra :  1) 5 - m e t h y l - 2 - p h e n y l - 4 - e h i o r o - 2 - o x o -  
1 , 2 - o x a p h o s p h o l - 4 - e n e  (I); 2) pheny l ( /3 -ch lo ro -T-oxo)bu ty l -  
phosph in ic  ac id  (II); 3) e thyl  e s t e r  of p h e n y l - ( / % c h l o r o - 7 -  
oxo)buty lphosphin ic  acid  (IV}. 
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It is an e x t r e m e l y  reac t ive  compound. It is ve ry  sensi t ive  to a tmospher i c  moi s tu re  and r eac t s  
exo thermica l ly  with wa te r  and alcohols according to the following scheme:  
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The ] :R-spectrum of phenyl-  (f i-chloro-7-oxo)butylphosphinic acid (II) contains absorpt ion  bands of the fol -  
lowing groups:  C = O (1735 cm-1),  P(O)OH (2110-2380, 2600 cm -1) (Fig. 1, curve  2). The IR- :spect rum of 
the ethyl e s t e r  of phenyl- ( f l -chloro-y-oxo)butylphosphinic  acid (IV) (Fig. 1, cu rve  3) a g r e e s  with i ts  s t r u c -  
ture:  vi ~ = O (1233 cm-1),  uC = O (1730 cm-1),  u p - O - C  (1040 cm-1),  uC6H5 (1440, 1592, 3055 cm-1).  

The s t ruc tu re  of the oxaphospholene (I) is thus conf i rmed by i ts  reac t ion  with wa te r  and alcohols.  

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

React ion of Phenyldichlorophosphine with Diacetyl .  A four -necked  f lask  fi t ted with a s t i r r e r ,  a t he r -  
m o m e t e r ,  a dropping funnel, and a ref lux condenser  was fil led with dry  CO2, and 97.5 g phenyldichlorophos-  
phine was added. A 47 g port ion of diacetyl  was added drop by drop over  a per iod of 30 rain with s t i r r ing .  
Dry CO 2 was then gradual ly  pa s s ed  through the dropping funnel. Heat was evolved during the reac t ion ,  and 
the f lask  was cooled per iodica l ly  with wa te r  to keep the t e m p e r a t u r e  of the reac t ion  mixture  between 30 and 
42~ After  7.5 h a dark  brown viscous  liquid was fo rmed .  After  two success ive  dis t i l la t ions 20.1 g (16.2% 
theoret ical)  Compound I was obtained; bp = 129-131~ (0.01 ram); d420 = 1.2841; nD 20 = 1.5608. The product  
had the following composi t ion:  52.86% C, 4.51% H, 14.86% Cl, 13.84% P; MR = 56.72; mol.wt.  = 232.5. 
The theoret ica l  composi t ion for  C10H10C102P is :  52.53% C, 4.72% H, 15.51% C1,13.56%P; MR = 57.63; mol.  
wt. = 228.61. Compound I is a liquid s i m i l a r  in appearance  to g lycerol ,  and becomes  dark  on s torage .  

Phenyl-(f i -chloro-~-oxo)butylphosphinic  Acid (II). To 4.56 g oxaphospholene (I) was added 0.36 g water .  
The t e m p e r a t u r e  of the reac t ion  mix ture  inc reased ,  and 4.92 g Compound II was obtained; d420 = 1.2976; 
nD 2~ = 1.5463. It had the following composi t ion:  49.01% C, 5.01% H, 12.93% P; MR = 60.21. The theoret ica l  
composi t ion of C10HllC103P is :  48.66% C, 4.86% H, 12.56% P; MR = 59.28. Compound II is a syrupy liquid. 

E s t e r s  of Phenyl-(f i-chloro:-7-oxo)butylphosphinic Acid. Into a f lask  cooled with ice 6.72 g oxaphos-  
pholene (I) and 1 g methanol  were  placed.  Distil lation of the reac t ion  mixture  gave 3.3 g (43%) methyl  e s t e r  
of phenyl-  (f i-chloro-7-oxo)butylphosphinic acid (III); bp = 121-124~ (0.007 ram) ; d420 = 1.2120; nD 20 = 1.5210. 
The product  had the following composi t ion:  51.38% C, 5.95% H, 12.02% P; MR = 65.41. The theore t ica l  c o m -  
posi t ion of CjlH14C103P is:  50.68% C, 5.37% H, 11.88% P; MR = 64.02. Compound III is an oily liquid. 

In a s im i l a r  manner  the reac t ion  of 6.72 g oxaphospholene (I) with 1.4 g ethanol gave 4.95 g (68.5%) 
ethyl e s t e r  of phenyl-(f i -chloro-7-oxo)butylphosphinic  acid (IV); bp = 142-144~ (0.01 ram); d42~ = 1.1921; 
nD 2~ = 1.5205. It had the following composi t ion:  53.05% C, 6.10% H, 11.51% P; MR = 69.75. The theoret ica l  
composi t ion of C12H1GC103P is:  52.45% C, 5.82% H, 11.27% P; MR = 68.64. Compound IV is an oily liquid. 

CONCLUSIONS 

Phenyldichlorophosphine reacts with diacetyl to form 5-methyl-2-phenyl-4-chloro-2-oxo-l,2-oxaphos- 
phol-4-ene. Hydrolysis of this compound gives phenyl-~-ehloro-T-oxo)butylphosphinic acid, and alcoholysis 
gives the ester of this acid. 
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