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The c h a r a c t e r i s t i c  paths of the d issoc ia t ive  ionization of some 1,3,2-dioxaphospholanes 
were  es tabl ished.  In the case  of 2 -e thoxy- l ,3 ,2 -d ioxaphospholane  and i ts  4 -methy l  and 
4 ,4 ,5 ,5 - te t ramethy l  de r iva t ives ,  an ethylene molecule  is  fo rmed  f rom the ethoxy group of 
the mo lecu l a r  ion, while the fo rmat ion  of an aldehyde (ketone) molecule  is  due to c leavage 
of the C - C  and P - O  bonds in the ring. 

Our m a s s - s p e c t r o m e t r i c  study of some f i v e - m e m b e r e d  cycl ic  phosphi tes  is  only one of the s tages  of 
r e s e a r c h  to a sce r t a in  the poss ib i l i ty  of the applicat ion of m a s s  s p e c t r o m e t r y  to es tab l i sh  the s t ruc tu r e s  of 
cycl ic  e s t e r s  of phosphorus  acids andpo l ya tomic  alcohols  [1-3]. At the s t a r t  of our  r e s e a r c h  the l i t e r a -  
tu re  contained only one communicat ion  devoted to the m a s s  s p e c t r o m e t r y  of cycl ic  phosphi tes  I, which, 
however ,  contain condensed s i x - m e m b e r e d  r ings  [4]. We have used m a s s  s p e c t r o m e t r y  to study s ev e ra l  
subst i tuted 1,3,2-dioxaphospholanes (ll) (see Table  1). 
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IlaR=R'=R"=H, X=OC2Hs; b t~=CXz, R'=R"=H, X=OC2Hs: CR=R'=R"=CH v X=OC2H5; 

dR=R'~R"=H, X=OC,~Hs; e R=R'=R"~H, X=CI 

The p r e s e n c e  of intense molecu la r - ion  peaks  is  cha r ac t e r i s t i c  for  the m a s s  spec t r a  of all  of the in-  
ves t iga ted  compounds.  As expected,  the m o s t  intense M + peak is  obse rved  in the m a s s  spec t rum of phenyl 
ethylenephosphite (rid). This  is  in ag reemen t  with the fact  that  when the re  is  an a roma t i c  subst i tuent  p r e s -  
ent in the compound, i t  leads to the fo rmat ion  of a mo lecu la r  ion that  i s  m o r e  stable than the molecu la r  
ions of compounds that contain only aliphatic subst i tuents .  

The appearance  of (M-28)  + ion peaks  in the m a s s  spec t r a  of I Ia - r i c  is  apparen t ly  a s soc ia t ed  with 
splitting out of an ethylene molecule  f rom the ethoxy group of the ini t ia l ly  f o rmed  molecu la r  ions. In fact ,  

TABLE 1 

role 

M+. 
(M- 28) +. 
(M-30) +. 

(M-X)+ 

~11 ' 100% 

lla. I112 IIC 

5,20 
9,60 
2,60 

9,00 

2,80 
3,20 
1,14 

3,70 

4,00 
1,60 

1,80 

IId 

11,00 
0,13 
0,57 

19,60 

IIe 

9,60 
0,14 
2,10" 
5,90* 

22,4 

* These  a r e  the in tens i t ies  of the l ines caused  by the [M (C1 BT)_ 
30] +. and [M (C1 35)-30] +. ions, respec t ive ly .  
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on pas s ing  f r o m  ethyl ethylenephosphite  (IIa) to phenyl ethylenephosphite and ethylene chlorophosphi te  (lid 
and (IIe), the in tens i ty  of the ( N - 2 8 )  + ion peak d e c r e a s e s  f rom 9.6 to 0.13 and 0.14%, respec t ive ly .  

The loss  of a C2H50 group by the mo lecu l a r  ions leads to the appearance  of ( 1 - 4 5 )  + ion peaks  in 
the m a s s  s p e c t r a  of I Ia - I Ic .  As seen f r o m  Table  1, the in tens i t ies  of these  peaks ,  like the in tens i t ies  of 
the ( 1 - 2 8 )  + ion peaks ,  c l e a r l y  depend on the degree  of methylat ion of the 1,3,2-dioxaphospholane ring. 
As the number  of methyl  groups  i n c r e a s e s ,  the s tabi l i ty  of ion HI or  IV dec rea se s .  I t  is  well  known that  
the s tabi l i ty  of ions d e c r e a s e s  as the i r  degree  of branched c h a r a c t e r  i nc r ea se s .  

[~.,c-% ]~ FR~'c-o\ l + 

I I I  IV 

The p r e s e n c e  in the m a s s  sPec t ra  of I Ia  and lib of ( 1 - 3 0 )  + peaks ,  which can be explained by split t ing 
out of a fo rmaldehyde  molecu le  f rom the cor responding  mo lecu l a r  ions,  i s  of definite in te res t .  The C - C  
and P - O  bends in the 1,3,2-dioxaphospholane r ing a re  apparent ly  cleaved.  This  assumpt ion  is  conf i rmed  
by the fact  that an (M-44)  + peak is obse rved  along with an (M-30)  + peak in the m a s s  spec t rum of ethyl 
propylenephosphi te .  The appearance  of the (M-44)  + peak m a y  be due to spli t t ing out of an acetaldehyde 
molecule  f rom the m o l e c u l a r  ion. T h e r e  a re  no ( N - 3 0 )  + and (M-44)  + peaks  in the m a s s  spec t rum of IIc, 
but the re  is an ( 1 - 5 8 )  + ion peak cor respond ing  to spli t t ing out of an acetone molecule  f rom the molecu la r  
ion. Our p roposed  m e c h a n i s m  for  the d issoc ia t ive  ionization of subst i tuted 1,3,2-dioxaphospholane r ings  
with c leavage of the C - C  and P - O  bonds a lso  occurs  in the ease  of e thylenechlorophosphi te  (He). 

EXPERIMENTAL 

The cyclic phosphites used in this study were synthesized by the reaction of glycols with ethyl cli- 
ehlorophosphite or phosphorus trichloride in ether in the presence of triethylamine. Their boiling points 
and refractive indexes were in agreement with the data in [5]. 

The mass spectra of the compounds were obtained with an MI-1305 mass spectrometer equipped with 
a glass input system at an ionizing voltage of 50 V. The temperature of the input system was ~ 80 ~ The 
mass spectra were normalized in such a way that the sum of the intensities of all of the lines is taken as 
i00. 
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