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Abstract - Several new 2-cyanohydrazonomethyl pyridines and pyrido[2,3-dl- 

pyridazine derivatives were obtained via the reaction of arylhydrazono- 

nitriles with 2-amino-1,1,3+ricyanopropene and diethyl 3-amino-2-cyano- 

pent-2-ene-dicarboxylate. 

The considerable biological activities of pyridazines and their condensed deriv- 

atives have led to an intensive research on methods of their In the 
\ 

last few years our group have reported several approaches to the synthesis of such 

compounds utilizing the laboratory available starting During this 

phase of our research we have reported a novel pyrimidine synthesis via the reac- 

tion of enaminonitriles with trichloroacetonitrild2 Recently Gewald and Hain 13 

have shown that this synthetic approach affords pyridine when the enaminonitrile 

has methylene group in a suitable position. In order to define the scope and 

limitations of our pyrimidine synthesis we report here a facile synthesis of some 

pyridine and pyrido[2,3-dlpyridazine derivatives via the reaction of arylhydra- 
9 

zonomesoxalonitriles la-h with enaminonitriles 2a,b. Thus, it has been found that 

arylhydrazonomesoxalonitriles la-d react with 2-amino-1,1,3-tricyanopropene (2al 

in refluxing ethanol and in presence of catalytic amount of triethylamine to 

afford 1 : l  adducts. Several isomeric structures seemed possible (cf. structures 

3-6 in Scheme 1 ) .  Structure 3 could be easily ruled out on the basis of 'H NMR 



which revealed the absence of signals for methylene protons. Structure 4 can 

also be eliminated based on the absence of H-5 pyrimidine signal. Thus the 

pyridine structure 5 or the pyridol2.3-dlpyridazine 6 were considered. In order 

to assign either of these structures to the product, compound 2a reacted with 

le-h under the same experimental conditions to afford 1:l adducts for which 

structure 7 was established based on elemental analyses and spectral data. Since 

the uv spectra (ethanol) of compounds 7a-d showed two peaks athmax 258 and 380 

nm, and proved to be completely different from those of the products of reaction 

of la-d with 2a which showed only one absorption peak [ethanol) at?,,,ax 430 nm. 

Therefore, if the latter products were in the monocyclic structure 5, they should 

reveal a uv pattern similar to that of 7. Thus structure 6 was established for 

the products of reaction of la-d with 2a. The formation of 6 and 7 is assumed to 

proceed via addition of the active methylene in 2a to one of the cyano groups in 

1 followed by cyclization in case of la-d through the hydrazone N-H and the ortho 

cyano group in the intermediate 5 to afford 6 whereas such N-H is ahsent in case 

of le-h and therefore the final product is the monocyclic 7 without possibility 

of further cyclization. 

Compound 2b also reacted with la-g to afford products of Michael addition followed 

by cyclication via ethanol elimination. Structure 8 seemed to be a suitable inter- 

mediate which leads to structure 9 in case of la-d and to 10 in case of le-g. 

(cf. Scheme 21. Structures 9 and 10 were inferred from both spectral and analyti- 

cal data (cf. Tables 1 and 2). It is clear that several polysubstituted pyridines, 
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pyrido[2,3-dlpyridazinimine and pyridol2.3-dlpyridazinone derivatives which are 

of potential biological activity14 are now available from easily prepared start- 

ing materials and under simple experimental conditions. 

Table 1: Physical data of the newly synthesized products. 

Compound Yield MP Crystallization Mol. Mol. Wt 
number % ("C) Solvent Formula 

DMF C15H10N8 

DMF/ethanol C16H12N8 

DMF C1 5H9N8Br 

DMF '1 5H9N8C1 

Ethanol '16~12~8 

Ethanol '17~14~8 

Ethanol/DMF C16H11N8C1 

Ethanol C16Hl lNg02 

Dioxane '1 5H8N602 

Ethanol/DMF C16H10N602 

Ethanol/DMF C15H7N602Br 

DMF C15H7N602C1 

Ethanol C18H16N603 

Ethanol 
' 1 9 ~ 1 8 ~ 6 ~ 3  

Ethanol '1 8Hl 5N603C1 

* satisfactory elemental analyses (C t 0.3, H t 0.25 and N t 0.43) have been 

obtained. 

Table 2: IR and 'H NMR data of some of the newly synthesized compounds 

Compound I R , ~ C ~  - 1 (selected bands) H NMR, 5 ppm IDMSO-d6) 
number 

6 a 3400-3100 INH2 and NH); 2210, 2190 7.41-8.23 (m, 9H, aromatic and 

(CN groups) and 1680 (C=N) NHZ protons) and 12.7 Is, 1H. NH) 

6 b 3450-3125 (NH2 and NH), 2200, 2115 1.38 Is, 3H, CH3), 7.36-8.14 (m, 

(CN groups) 8H aromatic and NH2 protons) and 

12.5 ( s ,  lH, NH) 



Table (21 Contd. 

Compound 
number 

m ,  3 cm-' (selected bands1 'H NMR, ppm (DMSO-d61 

3410-3200 (br, NH2 and NH) and 

2210, 2200 (CN groups) 

3430-3095 (NH2 and NH), 2218, 2210 

(CN groups) and 1680 (C=N) 

3490-3220 (NH21, 2210 (CN groups) 

3400-3100 (NH2); 2200 (CN groups) 

3490-3220 (NH2 groups), 2210 (CN 

groups) 

3500-3100 (br., NH2); 2210, 2205 

( s ,  CN groups); 1570, 1366 (NO2 

groups) 

3550-3200 (br., NH2 and OH); 2218, 

2190 (CN groups), 1680 (ring C=O) 

3560-3200 (br., OH and NH2) 2220, 

2200 (CN groups) and 1680 (ring C=O) 

3600-3220 (OH and NH2) 2220, 2205 

(CN groups) and 1685 (ring C=O) 

3500-3100 (OH and NH2) 2220, 2210 

(CN groups) and 1700 (C=O) 

3540-3200 (br., OH and NH2); 2220, 

2210 (CN groups) and 1690 (Ester 

C.01 

3550-3100 (br., NH2 and OH) 2215, 

2200 ( s ,  CN groups1 and 1705 

(Ester C=O) 

Insoluble in common NMR solvents 

Insoluble in common NMR solvents 

4.15 ( 5 ,  3H, N-CH3), 7.4-7.7 (m, 

5H, aromatic protons) 

4.13 ( s ,  3H. N-CH3), 7.11-7.82 

(m, 8H, arom. protons and NH2) 

4.02 ( 5 ,  3H, N-CH3), 7.36-7.46 

(m, 4H, aromatic protons) 

1.3 ( s ,  3H, CH3); 4.5 ( s ,  1H. OH1 

and 7.58-7.85 i m ,  aromatic and 

NH2 protons) 

4.45 ( s ,  lH, OH); 7.6-7.9 (m, 6H 

aromatic and NH7 protons) 

1.45 ( s ,  6H, two CH31; 4.16 ( s ,  

3H, N-CH31 4.45 ( q ,  2H. CH21 and 

7.4-7.7 (m, 4H. aromatic protons) 

1.41 (t, 3H, CH31; 4.13 (5, 3H, 

N-CH31; 4.45 (q, 2H. CH2) and 

7.66-8.33 (m, 4H. aromatic 

protons) 
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2 a + 1 e - h  - 

S c h e m e  1 



H2N C N  H2N CN 

2 b + I a - h  - - - 
Ar -N -N  

R C H 3  CN 
8 

10 a , A r = C g H s  - 
b , A r =  C 6 W q C H 3 ( ~ - )  
c ,  A r n  C6H4CI  ( P - )  

CN 

9 a , A r :  CgH5 - 
b, A r = C 6 H 4 C H 3 ( p - )  
c ,  A r =  C 6 H 4 B r  ( p . )  
d,  A r=  C 6 H 4 C l  ( p - )  

S c h e m e  2 
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