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Abstract  - T h e  crotononitriles l a - c  coupled with aryldiazonium sal ts  t o  yield 

ei ther  the  acyclic hydrazones or amhydrazones depending on coupling reacrion 

conditions. Both hydrazones and azadrazones could be cyclized to  t h e  corresponding 

pyridazine derivatives. Direct formation o f  pyridazines on coupling l b  and l c  

with aryldiazonium salrs  was observed. Structures  of reaction products are confir- 

med by spectral  and anaiyrical dara. 

Nirriles are versarile reagents  and their  utulity in organic synrhesis is now receiving considerable 

i n t e r e ~ r . ' - ~  In the  last f e w  years w e  have been involved in a program aiming t o  develop new eff icient  

~ r o c e d u r e s  for  the  synthesis of polyfuncrionally substituted heterocycles  utilizing simple laboratory 

available funcrianally substirured nitriles as rrai t ing m a t e r i a ~ s . ~ . ~  As a part  of this work w e  have 

investigared rhe ~ o s s i b l e  utility o f  propenenitrile derivatives l a - c  for  synthesis of pyridazines. Although 

ir has been reporred7 tha t  l a  does noi  couple wirh aromatic  diazonium salra we have found that 

la-c coupled readily with aryldiazonium sal ts  under our condirions. The na tu re  of rhe coupling 

producrs was found r o  be dependent on t h e  applied coupling reaction conditions and the narure of 

the  subsriruents on 1. Thus, l a  (0.01 mole) coupled with aryldiazonium sal ts  ( ~ r e ~ a r e d  from 0.02 

mole of t h e  a romat ic  amine and t h e  appropiate  amounrs of hydrochloric acid and sodium n i t r i t e )  in 

ethanol (30 ml) conraining 6.0 g of sodium ace ta re ,  utilizing previously reported coupling procedure, 8 

La yield brown coupling producrs. 1 3 ~ - ~ ~ ~  of rhese producrs revealed that  they are t h e  acyclic 

amhydrazones 2a,b and not the  isomerik 3a,b as they revealed signals for two  C-N carbons. When 

2a,b (0.0: mole) were refluxed for 2 h in aqueous acer ic  acid (30 mi, 70 %), the  pyridazin-6-ones 

(4a ,b j  were obtained in slmost quantitative yields. T h e  formation of 4 is assumed t o  be fo rmed  via 

intermediacy o f  the  imines 3 which, however, could nor be isolated. Compounds -la,b were aiso 

formed on coupling l b  (0.01 mole) wirh aryldiazonium salrs  (0.02 mole) in erhanolic sodium acerare. 



Again the  arylhydrazanes (5a,b) are the  assumed reaction intermediates which could nor be isolared 

in a pure form. 

In contrast t o  the  hehaviour of l a  towards aryldiazonium salts  in erhanolic sodium ace ta te  solutions, 

l a  (0.01 mole) coupled with aryldiazonium salts (0.01 mole) in acetic acid (30 ml) and in the  presence 

of sodium ace ta te  (5.0 g)  t o  yield the  hydrazones 6a,b which afforded the  pyridazin-6-imine (7a,b) 

on heating above their melting points. Compounds 6a,b (0.01 mole) could be converted into 2a,b on 

coupling with aryldiazonium salts (0.01 mole) in ethanolic sodium ace ta te  solutions. 

Compound ( lc ;  0.01 mole) was also coupled with aryldiazonium salt (0.01 mole) to yield hydrazones 

which could nor be isolated in pure form bur the  pyridadn-6-iminen (Sa,b) were isolated on shorr 

reflux ( l h )  of the  hydrazones in acetic acid (30 rnl). 

The formation of hydrazones on coupling of l a , b  wirh aryldiazoniurn salts finds a parallism ro the 

r e p ~ r t e d ~ " ~  readily coupling of id-f wirh aryldiazonium salrs and rhe cyclirarion of the formed 

coupling products. The resulrs, however, reveal the presence of electron withdrawing subsrituent on 

the methyl group in 1 which is not necessarily for coupling reaction to take place as has been recently 

reported." The methyl group adjacent t o  activated double bond with two cyano or cyano and ester 

function on the p-carbon is sufficiently acidic t o  reacr with aryldiazonium salts. 

Although Id was reoartedl1 t o  afford 9 on coupling with beneenediazonium sait and cyclization of 

the formed hydrazone, trials t o  repeat rhese results in our laborarories revealed that this synthetic 

route is highly unefficient as i d  is obrainable only in low yield and dimerises quickly on srorage. 

Thus we developed mare efficient synthesis of  9 via heating equimolecular amounts of 10 with ethyl 

cyanoacetate in presence of ammonium ace ta te  a t  1 6 0 ' ~  (bath T.) for 2h. 



Y ' 'X a , X = H  
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b ,X=CH3-p  

1 a,$H5 CH3 C N  
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c,CH3 CH3 CN 
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1 ,  CH2CN NH2 C N 

3 a , b  
A A c O H I H 2 0  

4 a , b  
t 

129.2 
5 a , b  

1 a 
E t O H  Na OAc 

2 a , b  

1 a 
9 AcOH NaOAc 149.9 1 c 

E t O H  NaOAc 

0 0 i 
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� able: Lisr o f  compounds newly synthesized. 

Compound Solvent Colour M P  MoI Formula 
(OC) (%I 

ethanol brown 

ethanol brown 

ace t i c  acid red 

ace t i c  acid red 

ace t i c  acid red 

ace t i c  acid red 

ethanol orange 

erhanol orange 

ace t i c  acid red 

ace t i c  acid red 

ace t i c  acid C O I O U I I ~ S S  

' ~ a r i s f a c t o i y  elemental  analyses, IR, 'H-NMR and mass spec t ra  for all 

t h e  newly synthesized compounds were obrained. 
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