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Arylidenemalononitriles in Heterocyclic Syntheses: a Novel Synthesis of 
Pyrido[2,3=4pyrimidines 
Mukti Gogoi, Pulakjyoti Bhuyan, Jagir S. Sandhu," and Jogendra N. Baruah 
Regional Research Laboratory, Jorhat 785006, India 

Arylidenemalononitriles react with 6-amino and 6-hydroxyamino-I ,3-dimethyl- and 3-methyl-pyrimidine-2,4(1 H, 
3H)-dione to give pyrido[2,3-d]pyrimidines in good yields. 

~ ~~ 

Ylidene nitriles are versatile tools for the construction of a 
variety of novel complex heterocycles.'-' We have developed 
a very simple and novel method which affords pyrido[2,3- 
dlpyrimidines in good yields. 

The reaction of equimolar quantities of ( la)  (0.01 mol) and 
(2a) (X = NH,; 0.01 mol) in refluxing alcohol for 6 h,  gave 
(3a) which could be crystallised from ethanol, m.p. 308- 

312 "C, in 80% yield on removal of solvent. The structure of 
(3a) is fully supported by spectral and microanalytical data ['H 
n.m.r. (CF3COIH)G 2.90 (s, 3H), 3.42 (s, 3H), and 6.78-7.25 
(m, 5H); i.r. Y,,, (KBr) 2195,3300, and 3435 cm-I; chemical 
ionisation mass spectrometry m/z M +  3071. Under identical 
conditions the 6-hydroxyamino analogue (X = NHOH) of 
(2a) gave the same product (3a) in 85% yield. In this case, 
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Table 1 

Product 
(3) M.p./”C Yield %a v,,,(KBr)/cm- 
b 3 15-3 16 60 2190,3300, 

(65) 3440 

C 305-307 85 2190,3295, 
3435 
2195,3295, d 308-310 70 

(75) 3440 

(90) 

e 320-321 80 2200,3200, 
3300,3435 
2195,3195, f 3 19-320 75 
3305,3430 
2200,3200, g 3 19-320 82 

(85 )  3305,3435 

(85 )  

(80) 

6 H  (60 MHz, CF3C02H) 
2.87 (s, 3H), 3.26 (s, 3H), 
3.50 (s, 3H), 6.57 (d, 2H), 
6.8 (d, 2H) 
2.83 (s, 3H), 3.25 (s, 3H), 
7.03 (d, 2H), 8.02 (d, 2H) 
2.35 (s, 3H), 2.87 (s, 3H), 
3.29 (s, 3H), 6.92-7.32 
(m, 4H) 

(m, 5H) 
2.98 (s, 3H), 6.88-7.25 

2.85 (s, 3H), 3.10 (s, 3H), 
6.65-6.92 (m, 4H) 
2.96 (s, 3H), 7.45 (d, 2H), 
8.05 (d, 2H) 

Mi 
337 

352 

321 

293 

323 

330 

a Yields shown in brackets are those obtained from (2) when X = NHOH. 
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Scheme 1 

although there was the possibility of the formation of the 
corresponding N(8)+0 isomer of (3), we did not find any 
such product. t 

t Added in proof: In 6-aminouracils the C(5)-C(6) double bond 
displays considerable edamine type character and electrophiles 
normally attack the C(5J position only (ref. 5 ) .  

X = NH2, NHOH 
R’ R2 

a Ph Me 
b pMeOC6H4 Me 
c p-N02C6H4 Me 
d p-MeC& Me 
e Ph H 
f p-MeOC6H4 H 
g P-N02C6H4 

The versatility of this new heterocyclisation is demonstrated 
using the arylidenemalononitriles (lb-g) and the characteris- 
tics of the products (3b-g) thus obtained are given in Table 1. 

A plausible mechanism for the formation of (3) is outlined 
in Scheme 1. In the case of X = NH2 the proposed interme- 
diate ( 5 )  can arise from a similar sequence to that which gives 
(4), to provide (3) by loss of H2. This type of loss is well 
precedented.4 
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