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The condensation off l -aminocrotormnitr i le  with dialkyl ketones in glacial  acet ic  acid has given 
4 ,4 -d ia lky l -2 ,6 -d imethy l - l ,4 -d ihydropyr id ine -3 ,5 -d ica rbon i t r i l e s .  The mass  spec t ra  of 
these compounds show the molecu la r  ion with low intensity,  and the 4-alkyl  substi tuent with 
the g r e a t e r  molecu la r  weight is split  off. 

Po lynuclear  4 ,4-disubst i ta ted 1,4-dihydropyridines show peculiar  p roper t i es ;  for  example,  they are  
c leaved except ional ly  eas i ly  at the C4-C bond by a tmospher ic  oxygen in an alkaline medium [1]. The syn- 
thes is  and p rope r t i e s  of the s imple r  mononuclear  4 ,4-d ia lkyl - l ,4 -d ihydropyr id ines  have been studied to a 
sm a l l e r  extent ,  and this only for  the case of 2 ,6 -d imethy l - l ,4 -d thydropyr id ine-3 ,5 -d ica rbon i t r i l e s  (I) [2-4]. 
We have modified the method of synthesizing compounds of type (I) and have studied their  mass  spec t ra .  
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All the compounds obtained have the UV spec t rum cha rac te r i s t i c  for 1 ,4-dihydropyridines [5] with 
two maxima in the 215-217-nm and 338-344-nm regions .  The 4 ,4 -d ia lky l -2 ,6 -d imethy l - l ,4 -d ihydropyr id ine -  
3 ,5-d icarboni t r i les  possess  a low res i s tance  to e lec t ron  impact:  the intensit ies of the peaks of the molecu-  
la r  ions of compounds (Ia-e) are between 0.4 and 4.2~c of the total ion cu r r en t  (in the range f rom M + to 
m / e  40), an increase  in the length of the alkyl radical  in position 4 leading to a r i se  in the probabil i ty  of de-  
composi t ion.  Compound (If) is distinguished by a compara t ive ly  high stabili ty to e lec t ron impact,  the p r e s -  
ence of the sp i rocyc l ic  grouping in it leading to a r i se  in the intensity of the molecular  ion to 8.4~. The 
main direct ion of the fragmentat ion of the molecular  ions of compounds (Ia-e) is the elimination of the 
l a rge r  radical  R 2 f rom position 4 with the format ion of the stable protonated pyridinium ions (II), which 
are cha rac te r i s t i c  for  the fragmentat ion of 1 ,4-dihydropyridines  [6-8]. The formation of the ions (II) f rom 
the molecular  ions in the fragmentat ion of compounds (Ib) and (Ic) is conf i rmed by the corresponding meta -  
stable t rans i t ions .  The detachment  f rom position 4 of the sma l l e r  radical  R 1 takes place with a cons ide r -  
ably lower  intensi ty in para l le l  with the format ion of the ion (II). 
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In the fragmentat ion of compound (If), the most  intensive p rocess  is the splitting off of a C3H 7. rad i -  
ca lwi th the  format ion of the ion (IV). 
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The  p e a k s  c o r r e s p o n d i n g  to  the  i o n s  (II) and  (HI) a r e  the  m a x i m u m  p e a k s  in  the  s p e c t r a  and amoun t  
to 38-42% of  the  t o t a l  ion  c u r r e n t  f o r  c o m p o u n d s  ( ia -d)  and  to 30% f o r  c o m p o u n d s  (Ie, f)o In p a r a l l e l  
wi th  t he  s p l i t t i n g  out  o f  the  whole  alk-yl r a d i c a l  in  c o m p o u n d s  0 b - e ) ,  bu t  wi th  a l o w e r  p r o b a b i l i t y ,  
the  c l e a v a g e  o f  the  /3, % and 6 b o n d s  of  the  a l k y l  g r o u p  t a k e s  p l a c e  wi th  the  f o r m a t i o n  of  the  i ons  
M + --43,  M + - 2 9 ,  and M + - 1 5 ,  and  in  the  c a s e  of  c o m p o u n d  (if) the  a p p e a r a n c e  of  t h e s e  ions  i s  a p -  
p a r e n t l y  c o n n e c t e d  wi th  the  c l e a v a g e  of  the  r i n g .  In  the  m a s s  s p e c t r u m  of  compound  (If), in  a d d i -  
t ion ,  l o w - i n t e n s i t y  p e a k s  a p p e a r  wi th  m a s s e s  M + - 1, M + - 2, M + - 3, and M + - 4, wh ich  a r e  f o r m e d  as  
the r e s u l t  of the s u c c e s s i v e  e j e c t i o n  of fou r  h y d r o g e n  a t o m s  f r o m  the c y c l o h e x a n e  r i n g .  C h a r a c t e r i s t i c  fo r  
a l l  the c o m p o u n d s  s t u d i e d  i s  the c o m m o n  ion (V) ( m / e  171) which ,  in the c a s e  of c o m p o u n d s  ( Ia-e)  c a n  be  
f o r m e d  f r o m  the ion (II) b y  the l o s s  of the r a d i c a l s  H- o r  CH3" , whi le  in the c a s e  of c o m p o u n d  (If) i t s  a p p e a r -  
ance  i s  c o n n e c t e d  wi th  the d e c o m p o s i t i o n  of  the m o l e c u l a r  ion:  
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The ion (V) a p p e a r s  wi th  the g r e a t e s t  i n t e n s i t y  in the s p e c t r a  of c o m p o u n d s  (Ie) and (If) (14g and 8.8~ 
of the t o t a l  ion c u r r e n t ,  r e s p e c t i v e l y ) .  A t  m a s s  n u m b e r s  l e s s  than m / e  171, wh ich  a r e  c o m m o n  for  a l l  the 
c o m p o u n d s  s tud i ed ,  the m a s s  s p e c t r a  of (Ia-f)  a r e  c o m p l e t e l y  i d e n t i c a l  and t h e i r  p e a k s  have  low i n t e n s i t i e s .  

We e x p r e s s  ou r  deep  g r a t i t u d e  to V.  L.  S a d o v s k a y a  fo r  va luab l e  he lp  in the d i s c u s s i o n  of the r e s u l t s  
of  the p r e s e n t  w o r k .  

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

The UV s p e c t r a  w e r e  t aken  in e t hano l  (c 10 -5 M) on a S p e c o r d  U V - V i s  i n s t r u m e n t .  The m a s s  s p e c t r a  
w e r e  t aken  o n a n M K h - 1 3 0 3  i n s t r u m e n t  at  an e n e r g y  of the ion iz ing  e l e c t r o n s  of 70 eV,  an a c c e l e r a t i n g  v o l t -  
age of 2 kV, and an e m i s s i o n  c u r r e n t  of 1.5 A.  

2 , 6 - D i m e t h y l - 4 , 4 - p e n t a m e t h y l e n e - l , 4 - d i h y d r o p y r i d i n e - 3 , 5 - d i c a r b o n i t r i l e  (If). A m i x t u r e  of 1.4 g 
(0.02 mole)  of/3 - a m i n o c r o t o n o n i t r i l e ,  I g (0.01 mole)  of c y c l o h e x a n o n e ,  and 5 m l  of g l a c i a l  a c e t i c  a c id  was  
kep t  a t  70~ for  30 min ,  and was  then l e f t  o v e r n i g h t  a t  r o o m  t e m p e r a t u r e .  The p r e c i p i t a t e  of 2 , 4 - d i m e t h y l -  
6 - o x o p y r i d i n e - 3 - c a r b o n i t r i l e  was  f i l t e r e d  off, and the f i l t r a t e  was  d i lu t ed  wi th  an e q u a l  v o l u m e  of w a t e r .  
A f t e r  r e c r y s t a l l i z a t i o n  f r o m  t o l u e n e ,  1.1 g (50%) of c o l o r l e s s  c r y s t a l s  wi th  mp  136~ g iv ing  a b lue  f l u o -  
r e s c e n c e i n U V  l igh t  was  o b t a i n e d .  The o the r  compounds  ( Ia-e)  w e r e  ob t a ined  s i m i l a r l y .  

TABLE 1. 4 , 4 - D i a l k y l - l , 4 - d i h y d r o p y r i d i n e - 3 , 5 - d i c a r b o n i t r i l e  ( Ia-f)  
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Ia CHa CHa 

Ib CHa C~H5 
le CHz n-C3Hr 
Id CHa n-C4H9 
Ie C2H5 C=H5 

If (CH2)5 

mp. ~ Empirical Found. % 
Z ...... nm (log ~) formula - --~ - -  

j c H l N 

- I 3,60) C.HlaNa 238 1217; 338 (4,14; 
(238--1 
239"1~ J 
I:-ul 1217, 343 (4,4; 3,9) C12HIsNa 
J,b.b 1216; 344 (4,7; 3,4) /C13I]~rNa 
J4,~ t216; 342 (4,3. 3,8) C141-tlgNa 
Ih4 1215; 341 (4,3; 3,6) Cz3HlTNa 

~161--I 
163")~l 
l;'~ti L216; 342 (4,3; 3,4) C14HIrNa 

70,,~ 7,0J 22,1 f 

70,~ 8,0120.3P 
72,~ c 8.11 19,51 
73,7 8,61 18,3i 
72,1 7.9120,2F 

74,1 7,6I 18.4I 

r 
Calc., % I Yield, 

c IH r-., ] 'go 

70,5 7,13 22,4 40 

71.6 7,5 20,9] 45 
72,5 7,9 19,5 i 40 
73,3 8,4 18,39 35 
72,5 7,9 19,5 50 

73,9 7,5 18,4 50 
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