
S Y N T H E S I S  OF M O N O S U B S T I T U T E D  A M I D E S  

OF 2 , 6 - D I M E T H Y L - 1 , 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 X Y L I C  A C I D  

G. Y a .  D u b u r ,  Z .  Y a .  O g l e ,  
a n d  Y a .  R .  U t d r i k i s  

UDC 547.822.1.07 

Monosubstituted amides of 2 ,6 -d imethy l - l ,4 -d ihydropyr id ine -3 ,5 -d ica rboxy l ic  acid were 
obtained when acetoacet ic  acid anilide and 2-pyr idylamide  were used in place of aeetoacet ic  
es te r  in the Hantzsch synthesis .  

1 ,4-Dihydropyridine derivat ives  [1] have long been studied as model compounds of the redoxy coen- 
zyme NADH. These  compounds were  recent ly  investigated as antioxidants [2, 3] and coronary  di lators  [4]. 

Little study has been devoted to the amide analogs of "Hsntzsch dihydropyridines ."  In addition to 
information regarding  the synthesis  of the oxide fo rm of severa l  compounds,  2 ,6-d imethyl -4-phenyl -3 ,5-  
d ica rbamoyl - l ,4 -d ihydropyr id ine  [5] and seve ra l  substituted anilides of 2 ,4 ,6 - t r imethy l - l ,4 -d ihydropyr id ine ,  
3 ,5-dicarboxyl ic  acid [6, 7] have been mentioned in the l i te ra ture  without a detailed descript ion of their  syn-  
thesis and proper t ies .  

We have synthesized 1,4-dihydropyridines  by the Hantzsch method using acetoacet ic  acid anilide and 
2-pyr idylamide.  A s one should have expected [1], these compounds are less stable with r e spec t  to oxida- 
tion than their 3,5-diethoxycarbonyl  analogs,  inasmuch as the stabilizing effect of the carbonyl  groups is 
weakened. For  this reason,  the synthesis  and crys ta l l iza t ion  should be car r ied  out in the absence of a i r  
oxygen. This is especial ly important  for  the prepara t ion of 4-unsubstituted derivat ives  I and II, although 
the synthetic method [3] does not requi re  additional refluxing, par t icu lar ly  in the p resence  of increased 
amounts of urotropin.  The known 2,6-dimethyl-3 ,5-di (phenylcarbamoyl)pyr idine  was obtained not only by 
oxidation of dihydropyridine I with chlorani l  but also by prolonged heating of a solution of I. The r emain -  
ing compounds (III-XI, Table 1) were  obtained by refluxing a solution of the anilide or 2-pyr idylamide of 
acetoacet ic  acid, the a romat ic  or heterocycl ic  aldehy0e, and ammonia in methanol [8]. The physical  con- 
stants,  yields,  and resul t s  of microana lys i s  a r e  a lso given in Table 1. The UV spect ra  of the compounds 
obtained in this study are ,  in general ,  in ag reement  with the UV spectra  of the known 3,5-diethoxycarbonyl  
analogs. Because of the p resence  of a romat ic  or he teroaromat ic  components,  it was pointless to study the 
spect ra  at 200-220 nm. At 220-400 nm there  are  two or three  absorption bands. The long-wave maximum 
charac te r i s t i c  for 1,4-dihydropyridine vanishes on oxidation. Just  as in the case  of 3,5-diethoxycarbonyl  
der ivat ives ,  the introduction of a substituent into the 4 position causes a hypsochromic  shift of the long- 
wave maximum. 

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

2,6-Dimethyl-3 ,5-di (phenylcarba .moyl)- l ,4-dihydropyr idine  (I). A solution of 3.0 g (0.02 mole) of hexa- 
methylenetet ramine and 2.0 g (0.02 mole) of ammonium acetate in 10 ml of water  was added to a solution of 
10.62 g (0.06 mole) of acetoacetani l ide in 30 ml of ethanol, and the mixture was refluxed on a water  bath 
for  2 min while carbon dioxide was bubbled through the solution. The resul t ing crys ta l l ine  precipi ta te  was 
removed by fi l trat ion and washed with cold ethanol to give 9.15 g (84%) of I as a l ight-yellow substance with 
bluish f luorescence  in UV light. 
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~ Oxidation of I .  A solution of 0.25 g (0.001 mole) of ch lorani l  in 5 ml  of benzene was added to a sus -  
pens ion of 0.38 g (0.001 mole) of I in 50 ml  of benzene,  and the mix ture  was heated for  15 rain. The hot solu-  
tion was f i l te red  to give 0.32 g (90%) of c rys ta l l ine  2 ,6 -d imethy l -3 ,5 -d i (pheny lca rbamoyl )pyr id ine  with mp 
292-294 ~ ( f rom ethanol). UV s p e c t r u m  in ethanol, k m a  x, nm (log e): shoulder  at 235 (4.16), 254 (4.22), and 
shoulder  at  272 (4.18). Found: C 72.7; H 5.4; N 12.0%. C21HIsN302. Calculated:  C 73.0; H 5.5; N 12.1%. 

2 ,6 -Dime thy l -3 ,5 - (2 -py r idy l ca rbamoy l ) - l~4 -d ihyd ropy r id ine  (II). This compound ( a  l ight-yel low 
substance) was obtained f r o m  ace toace t in  acid 2 -py r idy l amide  by the method used to obtain I. 

2 , 6 -D ime t hy l -3 ,5 -d i (pheny l ca rbam oy l ) -4 -pheny l - l , 4 -d ihyd ropy r id ine  (III). An l l - m l  (0.1 mole) s a m -  
ple of benzaldehyde and 10 ml  (0.2 mole) of 25% ammon ium hydroxide were  added to a solution of 35.4 g (0.2 
mole) of ace toace tani l ide  in 60 m l  of methanol ,  and the mix tu re  was ref luxed on a wa te r  bath for  3 h. The 
resu l t ing  yellow prec ip i t a te  was r emoved  by f i l t ra t ion  to give 26.6 g (63%) of a product  that  f luo resces  in 
UV light. 

Compounds IV-XI were  s i m i l a r l y  synthes ized.  
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