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The invest igat ion of the m a s s - s p e c t r o m e t r i c  behav ior  of porphyr in  s y s t e m s  has  shown that the 
introduction of smal l  substi tuents into the meso  posit ion of the porphyr in  ring, although it introduces some 
specif ic  f ea tu res  into the mechan i sm of their  decomposi t ion on e lec t ron impact,  does not substant ia l ly  

• affect  the overa l l  nature  of the m a s s  s p e c t r u m  dis t inct ive  of porphyr in  sys tems ,  for which the m a x i m u m  
intensity of the peak  of the molecu la r  ion with ve ry  low intensi t ies  of the peaks  of ions in the region of 
smal l  m a s s  numbers  is cha rac t e r i s t i c  [1-3]. In this connection, i t  appeared  of in te res t  to study the change 
in the nature  of the m a s s  s pec t rum  of porphyr in  with the introduction of a voluminous substi tuent  having 
a conjugated r ing sys t em into the meso  posi t ion.  We have studied the m a s s - s p e c t r o m e t r i c  behavior  of the 
t e t ramethy l  e s t e r  of f i -meso - (3 -ace ty l -2 ,  4 -d ime thy l -5 -py r ry l )  coproporphyr in  II (I) and the dimethyl  
e s t e r  of a - m e s o - ( 3 - a c e t y l - 2 , 4 - d i m e t h y l - 5 - p y r r y l ) m e s o p o r p h y r i n  III (II), which each contain a p y r r o l e  
rad ica l  in the m e s o  posit ion.  
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As can be seen  f r o m  Fig. 1, the genera l  na ture  of the m a s s  spec t r a  of the compounds studied dif fers  
rad ica l ly  f r o m  the m a s s  s pec t r a  of porphyr ins  not containing a voluminous substt tuent in the meso  posi t ion.  
The intensi t ies  of the peaks  of the molecu la r  ions [ m / e  729 for  (I) and 845 for  (II)] in the m a s s  spec t r a  of 
these compounds a r e  comparab le  with the intensi t ies  of the peaks  of the ions fo rmed  as  a r e su l t  of the 
split t ing out of the py r ro l e  subst i tuent  (m/e  594 and 710, respect ive ly) .  The peaks  of the ions a r i s ing  in 
the el imination of other  l a t e ra l  subst i tuents  p o s s e s s  a cons iderably  l ewer  intensity. The intensi t ies  of the 
peaks  in the region of high m a s s  numbers  a r e  cons iderably  l ess  than the intensi t ies  of the peaks  in the 
region of low m a s s  numbers  where  the s t ronges t  peaks  a r e  those of the ions with m / e  137, 122, 108, and 
94. The max im um  intensi ty in the m a s s  s p e c t r a  of both porphyr ins  is  p o s s e s s e d  by the peak  of the fon with 
m / e  122. The peak of the ion with m / e  137 is  the peak  of the molecu la r  ion of 3 - ace ty l -2 , 4 -d ime thy lp y r -  
role ,  the products  of the fu r the r  decomposi t ion of which are  r ep re sen t ed  by  the peaks  of ions with m / e  
122, 108, and 94 [4]. The high intensity of the ions considered mus t  be due to the pa r t i a l  format ion  of 
molecules  of 3 - ace ty l -2 ,4 -d ime thy lpy r ro l e  by the t he rma l  decomposi t ion  of the cor responding  porphyr in  
der ivat ive .  A c h a r a c t e r i s t i c  fea ture  of the m a s s  spec t r a  of both porphyr ins  is  the p resence ,  with 
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Fig. 1. Mass  spec t r a  of the t e t r amethy l  
e s t e r  of f i - m e s o - ( 3 - a c e t y l - 2 , 4 - d i m e t h y l -  
5 -py r ry l ) coproporphyr in  II (a) and the 
dimethyl  e s t e r  of ~ - m e s o - ( 3 - a c e t y l - 2 , 4 -  
d i m e t h y l - 5 - p y r r y l ) m e s o p o r p h y r i n  Ill  (7o). 

of 300 ° C and an energy  of the ionizing e lec t rons  

intensi t ies  comparab le  with those of the peaks  of the 
molecu la r  ions, of the peaks  of ions with m / e  195, 181, 
and 167, the fo rmat ion  of which is due to the in teract ion 
of the e l iminated res idues  of p y r r o l e  and propionic  acid, 
The intensi t ies  of the peaks  of doubly-charged ions a r e  
the s a m e  as in the porphyr ins  cons idered  ea r l i e r  [1]. 

Thus,  the p r e s e n c e  of a voluminous subst i tuent  
with a conjugated r ing sy s t em in the m e s o  posi t ion of a 
porphyr in  leads to the predominant  decomposi t ion of the 
molecu la r  ions at  the bond between the voluminous 
substi tuent  and the porphyr in  r ing with the predominant  
local izat ion of the posi t ive charge  on the voluminous 
subst i tuent  spli t  off. In our  case,  this p r o c e s s  of d eco m-  
posi t ion leads to the appearance  in the m a s s  s p e c t r a  of 
the compounds studied of a s t rong peak of the ion of 3- 
ace ty l -2 ,4 -d imethy lpyr ro le  and a f a r  weaker  ion c o r -  
responding to the el imination of the p y r r o l e  rad ica l  f r o m  
the molecu la r  ion. The f ea tu res  of the m a s s  s p e c t r o -  
m e t r i c  behavior  of the compOunds (I) and (II) cons idered  
will be useful in establ ishing the s t ruc tu re  of new m e s o -  
py r ry l - subs t i t u t ed  porphyr ins .  

The m a s s  spec t r a  we re  obtained on a Hitachi RMV- 
6D ins t rument  at a t e m p e r a t u r e  of the ionizing chamber  
of 70 eV. 

S U M M A R Y  

Fea tu res  of the m a s s - s p e c t r o m e t r i c  behav io r  of the t e t r ame thy l  e s t e r  of  f i - m e s o - ( 3 - a c e t y l - 2 , 4 -  
d ime thy l -5 -py r ry l ) cop ropo rphy r i n  II and the dimethyl  e s t e r  of ~ - m e s o -  (3 -ace~ l -2 ,4 -d ime thy l -5 -pyr ry l )  
mesoporphyr in  HI, each of which contains a voluminous p y r r y l  rad ica l  with a conjugated r ing s y s t e m  in 
the meso  position, have  been invest igated.  
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