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M A S S - S P E C T R O M E T R I C  D I S T I N C T I O N  O F  L I N E A R  

A N D  A N G U L A R  2 , 2 ' -  D I M E T H Y L - 3 ' - O X O - D I H Y D R O  P Y R  A N O C O U M A R  I N S  

P .  I .  Z a k h a r o v ,  P .  B .  T e r e n t ' e v ,  UDC 543.51+ 54%985 
a n d  G .  K.  N i k o n o v  

The dis socia t ive  ionization of the angular  2 ' , 2 ' - d i m e t h y l - 3 ' - o x o -  d ihydroeoumar in  (1I) has been studied 
p rev ious ly  [1]. We have es tabl i shed a m a s s - s p e c t r o m e t r i c  d i f ference  between this compound and its l inear  
i s o m e r  (I). With this aim, we have invest igated the mass  spec t r a  of subs tances  (I) and (II) and the i r  deu te r ium 
analogs (1II) and (IV) under  identical  conditions and energ ies  of the ionizing e lec t rons  of 50 and 15 eV. 

Compounds (I) and (II) were  obtained f rom natura l  3 ' , 4 ' - d i a c y l o x y d i h y d r o p y r a m o c o u m a r i n s  [2, 3], which 
p o s s e s s  a pronounced spasmoly t i c  effect  [4] and the i r  p re sence  in plant raw ma te r i a l  and in the fo rm of p rod :  
ucts  of the me tabo l i sm  of the 3 ' , 4 ' - d ihyd ropy ranoeoumar in s  when they a re  used as drugs is not excluded. Be-  
cause of this ,  the re l iab le  identification of compounds (I) and (II) by a m a s s - s p e c t r o m e t r i c  method is requ i red .  

R~ R 2 

P'na E] ~ 

I. R I = R 2 = - - H ,  II. Ra=R~=--H,  
IlI. R I = R ~ = - - D ,  IV. R a = P t = - - D .  

The m a s s  spec t r a  of (I) and (II) (Figure 1) contain the peaks of ions with the s a m e  m/e values ,  but the 
intensi t ies  of some ions differ  cons iderably .  Since in the case  of the f ragmenta t ion  of the deu te r ium analogs 
(lid and (IV) (see Fig. 1) the cor responding  ions a re  displaced by the same  number  of a tomic mass  units ,  at 
50 and ] 5 V compounds (I) and (II) exhibit  monotypical  f ragmenta t ion  under the action of e lec t ron  impact  which 
can be r e p r e s e n t e d  for the mos t  c h a r a c t e r i s t i c  ions in the fo rm of Scheme 1 
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Fig.  1. Mass  s p e c t r a :  1) 2 , 2 , - d i m e t h y l - 3 ' - o x o d i h y d r o p y r a n o - 5 ' , 6 ' : 6 , 7 , - c o u m a r i n  (60°C); II) 2 , 2 ' -  
d i m e t h y l - 3  ' - o x o d i h y d r o p y r a n o - 5 ' 6 '  : 8 ,7-  c o u m a r  in (60°C) ; I I I )  [D2]-2 ' , 2 ' - d i m e t h y l - 3 ' - o x o d i h y d r o -  
p y r a n o - 5 ' , 6 '  : 6 , 7 - c o u m a r i n  (60°C); IV) [ D 2 ] - 2 ' , 2 ~ - d i m e t h y l - 3 ' - o x o d i h y d r o p y r a n o - 5 ' 6 '  : 8 , 7 - c o u m a r i n .  

The main  d i f f e rence  of  the d i s soc i a t i ve  ionizat ion of the l inear  3 ' - o x o  de r iva t ive  (I) as c o m p a r e d  with 
the m a s s  s p e c t r u m  of  its angular  i s o m e r  (II) is the i n c r e a s e d  s tab i l i ty  to f u r t he r  f r agmen ta t ion  of  the f r a g m e n t  
(M - CO) +. with m/e  216, As a r e s u l t  of th is ,  the r a t io s  J216/J201 and J21JJi88 in the m a s s  s p e c t r u m  of the 
l inea r  compound (I) a re ,  r e s p e c t i v e l y ,  4.0 and 1.9 t i m e s  h igher  than in the m a s s  s p e c t r u m  of  compound (II). 
F u r t h e r m o r e ,  the l inea r  i s o m e r  (I) has  a somewha t  g r e a t e r  (by a f ac to r  of  1.47 s tabi l i ty  of the m o l e c u l a r  ion 
WM+. , and in the m a s s  s p e c t r u m  of  the d e u t e r i u m  analog (IV) with an i n c r e a s e  in the n u m b e r  of  D a toms  at 
C 4, the p robab i l i ty  of  the loss  of  a CH 3 g roup  by the (M - CO) +. ion fa l l s .  The p r e s e n c e  in the m a s s  s p e c t r u m  
of (I) of  a f r a g m e n t  with m/e  187 of  c o n s i d e r a b l y  lower  in tens i ty  than in the m a s s  s p e c t r u m  of (II) m u s t  a lso  be 
o b s e r v e d .  Shipchandler  and Soine [1], in the case  of  the decompos i t i on  of (II7, r e g a r d e d t h i s  f r a g m e n t  as a r e -  
a r r a n g e d  f r a g m e n t  f o r m e d  f r o m  ion M +, al though these  au thors  found no me ta s t ab l e  t r a n s i t i o n  for  this  p r o c e s s .  
It is m o r e  l ikely  that  this  f r a g m e n t  a r i s e s  f r o m  the ion with m/e  188, which is con f i rmed  by the p r e s e n c e  in the 
m a s s  s p e c t r u m  of  (II) of  the c o r r e s p o n d i n g  me ta s t ab l e  peak  m * = 1 8 6  and by the absence  of the ion with m/e  187 
in the low-vo l t age  m a s s  s p e c t r u m  of  (II), which shows the f r a g m e n t a r y ,  and not the r e a r r a n g e m e n t ,  na tu re  of  
this  ion [5]. Since the f r a g m e n t  with m/e  187, unlike the ion with m/e 188, shows no r e a d y  loss  of  CH~ group,  it 
m a y  be a s s u m e d  that  it is p r e s e n t  in the m o r e  s table  f o r m  a, f r o m  which the e l imina t ion  of a CH 3 r a d i c a l  is 

l e s s  p robab le  than f r o m  f o r m  b (Scheme 27. 
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It must also be observed that the increased stabili ty of the fragment  with m/e 216 in the mass  spec t rum 
of the linear i somer  (D leads to a decrease  in the relat ive intensities not only of the ions with m/e 201 and 188 
but also of the fragment with m/e 173. As a resul t  of this, in the decomposition of substance (I) the relat ion 
J173 <3175 is satisfied, while for the mass  spec t rum of the angular i somer  J17~ > J175- The low-voltage mass  
spec t ra  do not exhibit a great  difference between compounds (I) and (II), which substantially distinguishes their  
mass  spectral  behavior f rom the decomposit ion of the linear and angular  monohydroxy- and monoacyloxydihy- 
d ropyranocoumar ins  and -d ihydrofurocoumar ins  [6]. 

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

The mass  spec t ra  of (I-IV) were obtained on a standard MKh-1303 instrument using a sys tem for the 
d i rec t  introduction of the sample into the ion source at ionizing voltages of 50 and 15 V and a tempera ture  of 
60°C. The deuter ium analogs (II) and (IV) were synthesized by the method of Ermatov et al. [ ' ] .  

S U M M A R Y  

The mass  spec t ra  of l inear and angular 9 , ,2 , -dimethyl-3~-oxodihydropyranocoumarins  and their  deuter -  
ium analogs have been studied. A basic m a s s - s p e c t r o m e t r i c  difference between these substances has been 
found which consists  in the grea te r  stabili ty of the fragment  (M - CO) +. for the linear i somer  than for the 
angular isomer .  A hypothesis has been put forward on the most  probable route for the formation of the ion 
(M - 2 C 0  - H) + in the mass  spec t ra  of the compounds mentioned. 
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