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Abstract - A new synthesis of some polysubstituted nicotinonitr~le 
derivatives of type (111) and (IV) from N-monosubstituted arylacetamidines 

( I ]  and arylidenemalononitriles (11) 1 s  reported. 

In the present paper we report a new synthesis of some 3-cyanopyridine derivatives 

from N-monosubstituted arylacetamidines (I) and arylidenemalononitriles (11). The 

initilally formed Z-amino-3-cyano-1,6-dihydro-6-imino-1.4.S-triarylpyridines (111) 

can be transformed, via a Dimroth type(') rearrangement, to the corresponding 6 -  

amino-2-arylamino-3-cyano-4,s-diarylpyridine (IV) by short reflux with sodium n- 

propoxide in n-propanol. 
(21 

( I )  K,NH-C-CH2-R2 

- - + n-ErOH 

The structures of the newly synthesised compounds were elucidated on the basis of 

spectral data, elemental microanalysis and chemical behaviour - on heating with 

concentrated phosphoric acid the 3-cyanopyridine der~vatives of type (IV) were 

converted to the corresponding 2 - a m i n o - 3 , 4 - d i a r y l s u b s t i t u t e d  benzolblll,8/naphthy 

ridine-S(10 Hj-ones (V). 



Table 1 (3) 

The results presented in Table 1 were obtained using the experimental procedure as 

described under (IIIa) and (IVa) in this paper. 

Small quantities of N-N' addltion products were also isolated from the reaction 

mixture of (I) and (11) and were identified as 4 - a r y l a m i n o - 2 - a r y l m e t h y l - 6 - a r y l - 5  

cyanopyrimidines (VI). We found that when the reaction between (I) and (11) is 

carried out in boiling acetic acid the major product is then (VI). In this case 

the reaction proceeds according to a scheme established by us previously as a 

general pattern of interaction of arylidenemalononitriles and N-monosubstituted 

amidines (4,5) : 
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Z-Amino-3-cyano-1,6-dihydro-6-imina-1,4,5-triphenylpyidin (IIIa) - 

2.10 g (10 mmole) of N-phenyl-phenylacetamidine (6) and 1.54 g (10 mmole) of ben. 

iylidenemalonanitrile (7) were melted together and heated for 5 h at 100 - llO°C. 

The reaction mixture was boiled with 40 ml of ethanol, filtered and the solid 

washed with hot ethanol. The crude (IIIa) was obtained as yellowish crystals, mp 

282 - ~ 8 4 ~ ~ .  Yield 2.27 g (63 9 ) .  The analytically pure substance melted at 288 - 
289'~ (xylene). UV(ethano1) Amax(log c) 276(4.21) 352(4.00) nm; IR(nujo1) umax 3470, 

6TMS 3300, 3190 (NH), 2195 (CN), 1635 (C=N) cm-' ; 'H NMR, 80 MHz, DMSO-d6 6.38 (ZH, 

exch., br, NH2), 7.00 - 7.60 (16 H, m, arom. & NH) ppm. 

The ethanolic filtrate on cooling gave 0.20 g (5.5 %) of colorless crystals, mp 

176 - 178'~, which recrystallised from toluene and melted at 182 - 1*83O~. It was 

identified as 4 - a n i l i n o - 2 - b e n z y l - 5 - c y a n o - 6 - p h e n y l p y r i m i d i n  (VIa). UV(ethano1) 

'max (log c) 278(4.18) nm; IR(nujo1) vmax 3310 (NH), 2222 (CH) c k l ;  'H NMR, 80 MHz, 

TMS 4.23 (2H, s, CH2), 7.00 - 7.80 (16 H, m, aram. & NH) ppm. The starting CDC13 
amidine (la) and benrylidenemalononitrile (IIaj w e r e  boiled in 10 ml acetic acid 

for 3 hours and the reaction mixture was poured into 60 ml of water. The resulting 

semisolid preciprtate was treated with 10 ml of hot ethanol to give 1.80 g (45 %) 

(VIa) with mp 177 - 1 7 9 ~ ~ .  

6 - A m i n o - 2 - a n i l i n a - 3 - c y a n o - 4 . 5 - d i p h e n y l p y n  (IVa) 

3.62 g (10 mmole) of (IIIa) was boiled in 35 ml of n-propanol to which 0.3 g of 

sodium had previously been added. Within 30 min a white crystalline precipitate 

appeared. After cooling, the precipitate was removed by filtration and washed 

twice with 10 ml of hot ethanol. The product (IVa) thus obtained melted at 278 - 

28l0c. Yield 2.60 g (72 % ) .  After recrystallisation from chloroform the mp was 

286 - 287'~. UV(ethano1) Amax(log E) 247(4.34), 300(4.34), 337 sh(4.08) nm; IR(nujo1) 

max 
TMS 6.08 (2H, s, v 3455, 3300, 3200 (NH). 2210 (CH) cm-l; 'H NMR, 80 MHz, 6 DMS0.d6 



e x c h . ,  b r ,  NH2), 7 .00 - 7.80 (16 H, m ,  arom. E NH) ppm. 

When h e a t e d  a t  1 6 0 ' ~  f o r  4  h o u r s  w i t h  a  1 0  f o l d  amount o f  c o n c e n t r a t e d  p h o s p h o r i c  

a c i d  ( IVa)  gave ~ m 1 n a - 3 , 4 - d i p h e n y l - b e n ~ o / b / / l , 8 / n a p h r h y i d i n e - 5 ( 1 0  H) -one  (Va) 

i n  60 % y i e l d ,  mp above  3 6 0 ' ~  (DMF). UV(ethano1)  A m a x  ( l o g  s) 2 4 7 ( 4 . 7 0 ) ,  2 8 5 ( 4 . 2 3 ) ,  

3 2 5 ( 3 . 8 5 ) ,  3 6 0 ( 3 . 8 0 ) ,  3 7 6 ( 3 . 8 3 )  nm; I R ( n u j o 1 )  w m a x  3460,  3295,  3210 (NH), 1630  (CO)  

cm - 1 
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