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The  i s o m e r i z i n g  ac t ion  of phospho rus  t r i c h l o r i d e  on phospholene  d e r i v a t i v e s  was  ob-  
s e r v e d .  I t  was  shown tha t  m i x t u r e s  of i s o m e r s ,  wi th  p r e d o m i n a n c e  of 2 -phospho lene ,  
a r e  f o r m e d  when i s o m e r i c a l l y  p u r e  1 - o x o - l - c h l o r o p h o s p h o l e n e s  a r e  hea ted  in the 
p r e s e n c e  of p h o s p h o r u s  t r i c h l o r i d e .  

In [1, 2] it  w a s  no ted  that  m i x t u r e s  of i s o m e r s  tha t  d i f f e r  wi th  r e s p e c t  to the pos i t ion  of the r ing  double 
bond a r e  f o r m e d  in the s y n t h e s i s  of phospholene  d e r i v a t i v e s  when p h o s p h o r u s  t r i c h l o r i d e  is used  as  one 
of  the s t a r t i n g  r e a g e n t s .  The  r e a c t i o n  of d ienes  wi th  a lky l  d i eh lo rophosph i t e s  l eads  to 3 -phospho l ene  [3, 4], 
The  in t roduc t ion  of p h o s p h o r u s  t r i c h l o r i d e  into the r e a c t i o n  m i x t u r e  induces  the  f o r m a t i o n  of a m i x t u r e  

T A B L E  1. Resu l t s  of E x p e r i m e n t s  on the Ca ta ly t i c  I s o m e r i ~ a t i o n  
of 1 - O x o -  1 - c h l o r o p h o s p h o l e n e s  
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Fig. 1. IR spectra for experiments 1 and 2: a) Starting 1 -oxo -1 -  
chloro-3-phospholene;  b) product of thermal treatment in the pres -  
ence of phosphorus trichloride (experiment 1); c) product of 
thermal treatment (experiment 2). 
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Fig. 2. IR spectra for experiments  3 and 4: a) Starting 1 - o x o - 1 -  
chloro-2-phospholene;  b) product of thermal treatment in the pres -  
ence of phosphorus trichloride (experiment 3); c) product of 
thermal treatment (experiment 4). 

of 2- and 3-phospholenes [4]. It is known that some phospholene derivatives undergo prototropic i s o m e r -  
ization under the influence of bases  [1, 5] and acids [5}. The concept of the i someriz ing  action of phos-  
phorus trichloride on the phospholene derivatives formed during the reactions has not previously been ex-  
pressed,  and this possibil ity has not been experimentally investigated. 

We have studied the effect of phosphorus trichloride on two pairs of i somers  of 1 - o x o - l - c h l o r o p h o s -  
pholenes.  The experimental  results  (Table 1 and Figs.  1-4) demonstrate that heating the phospholenes to 
130-160~ in the presence  of phosphorus trichloride brings about migration of the double bond. The degree 
of conversion of 3-phospholenes to 2-phospholene derivatives is high. The revers e  process  takes place 
with greater difficulty. The thermal i somerizat ion  noted at and above 200 ~ [1, 5] proceeds only to a smal l  
degree under the conditions that we used. It is interesting to note that 1 - o •  
pholene cannot be detected after i somer[z ing  action on 3-methyl  derivatives.  Evidence for this is the ab- 
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Fig. 3. IR spectra for experiments 5 and 6: a) Starting 1 - o x o - 1 -  
ch loro-3-methy l -3 -phospholene;  b) product of thermal treatment 
in the presence  of phosphorus triehloride (experiment 5); c) prod- 
uct of thermal  treatment (experiment 6). 
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Fig .  4. IR s p e c t r a  for  e x p e r i m e n t s  7 and 8: a) S tar t ing  1 - o x o - 1 -  
c h l o r o - 3 - m e t h y l - 2 - p h o s p h o l e n e ;  b) product  of t he r m a l  t r e a t m e n t  
in the p r e s e n c e  of phosphorus  t r i c h l o r i d e  (exper iment  7); c) p r o d -  
uct of t h e r m a l  t r e a tmen t  (exper iment  8). 

sence  of abso rp t ion  bands at  1580-1590 cm -1 in the IR s p e c t r a  (F igs .  3 and 4). The poss ib i l i t y  of the f o r -  
mat ion of 4 - m e t h y l - 2 - p h o s p h o l e n e  and a number  of o ther  r eac t ion  produc ts  of i soprene  with phosphorus  
t r i c h l o r i d e  was d i s c u s s e d  in [6]. However,  the indica ted  phospholene was not de tec ted  by NMR s p e c t r o s -  
copy in that inves t iga t ion  e i t he r .  

in work ing  with the phosphorus  acid  ch lo r ides  it is  diff icult  to avoid contact  of the r eac t i on  produc ts  
with hydrogen ch lo r ide .  It has been r e p o r t e d  [5] that  hydroch lo r i c  ac id  does not cause  i s o m e r i z a t i o n  of 
1 - o x o - l - m e t h y l - 3 - p h o s p h o l e n e .  Our expe r imen t s  have shown that  dry  hydrogen ch lor ide  at  e l eva ted  t e m -  
p e r a t u r e s  and p r e s s u r e s  does not cause shif t ing of the double bond of 1 - o x o - l - c b l o r o - 3 - p h o s p h o l e n e .  

The above r e s u l t s  make  it poss ib le  to a s s e r t  that  the fo rmat ion  of mix tu re s  of i s o m e r s  can occur  
by i s o m e r i z a t i o n  of the final or  i n t e rmed ia t e  p roduc ts  in the syn theses  of phospholene de r iva t ives  using 
phosphorus  t r i c h l o r i d e .  The i s o m e r i z i n g  agent may be phosphorus  t r i c h l o r i d e  i t se l f .  
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E X P E R I M E N T A L  

The start ing 1 -oxo- l -ch lo ro -2-phospho lene  and 1 -oxo- l -ch lo ro -3 -phospho lene  [7], as well as 1-oxo- 
l - ch lo ro -3 -methy l -2 -phospho lene  and 1 -oxo- l - ch lo ro -3 -me thy l -3 -phospho lene  [8], were obtahned and pur-  

ified by known methods.  

Catalytic and Thermal  Isomeriza t ion.  T e n - g r a m  samples of the pure i somers  (experiments 2, 4, 
6, and 8) and mixtures of 20 g of the pure i somers  with equimolar  amounts of phosphorus t r iehlor ide (ex- 
per iments  1, 3, 5, and 7) were sealed in glass  tubes. The tubes containing 1-oxo- l -ch lorophospholenes  
(experiments 1-4) were  heated at 130 ~ for 5.5 h. The tubes with 1 -oxo- l -eh lo ro-3-methy lphospholenes  (ex- 
per iments  5-8) were heated at 160 ~ for 4 h. The products were distilled twice~ and the i somer ic  compo- 
sition of the products was determined by the method in [7] for the unsubstituted phospholenes (e• 
1-4) and by the method in [8] for the 3-methyl derivatives (experiments 5-8). 

Experiment with Hydrogen Chloride. 1 -Oxo- l -ch lo ro-3-phospholene  was dissolved in an equal volume 
of dry liquid hydrogen chloride, and the mixture was allowed to stand in a sealed tube at 20 ~ for 18 h. The 
tube was opened, the undissolved gaseous  hydrogen chloride was set free.  and the tube was again sealed 
and held at 100 ~ for 6 h. Fract ional  distillation gave a preparat ion with bp 68-70 ~ (0.05 ram), mp 53 ~ d, 2~ 
1.3344, and nD2~ 1.5208. Found: C 35.2; H 4.4; CI 26.0; P 22.6%: MRD 31.1. C~H~C1OP. Calculated: C 35.2: 
H 4.4; C1 26.0; P 22.7%; MR D 31.3. 

All of the IR spec t ra  were r eco rded  with a UR-10 spec t romete r  (droplets between KBr plates). The 
authors thank L. Kh. Ashrafull in and S. A. Samartsev for record ing  the spectra .  
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