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Abstract - A variery of pyraroles and arninoisonarole were prepared from reacrion - 
01 N-benzylidene cyanoerhanoic hydradde derivatives wirh hydrarines and hydronyl- 

amine. A novel pyrimidine synthesis from reacrion a f  ethyl cyanoacetare wi th 

rhe hydrazide is reporred. 

In the last lew years, we have l k r n  involved in a proqram direcred for developing new approaches for 

the ~ y m r h ~ ~ i r  o f  functionally substituted azoles and azolinea urilising readily obrainable n i t r i le  derivatives 

as srarting marer ia~s. ' -~  In conjunction of this work, we report here an the u t i l i t y  of N-benzylidene- 

cyanoerhanoic hydraride (2). Compound 2 was obrained via condensation of equimolecular amounts of 

cyanoechanoic hydraaide ( I )  and benzaldehyde (0.01 mole) in  refluxing erhanol (30 m l )  catalyzed by a 

few drops o f  piperidine for 2 h. The srructure of l lr is compound was established for the reaction product 

based on 'H-NMR which revealed a signal for CH2 prorons ar S 4.6 ppm. Thus, rhe hydrazide 2 (0.01 

mole) coupled wirh benzenediazonium chloride (prepared from 0.01 mole of aniline and the appropiare 

amount o f  hydrochloric acid and sodium nirr i re)  in  pyridine (10 ml )  ro yield phenylhydraeone 4. Compound 

4 (0.01 male) could be converted inro the known 3 - a m i n o - 5 - h y d r o x y - 4 - p h e n y ~ a ~ o i ~ o ~ a ~ ~ ~ e 4  (5) (identity 

wan made by mp and mixed mp) on rrearmenr wirh 0.01 mole of hydroxylamine hydrochloride in refluxing 

ethanol (30 mi )  containing sodium acetare (3 g) lo r  4 h. Moreover the compound 2 condensed with 

o-hydroxybenraldehyde ( 6 )  io yield the coumarine derivarive 7. 

Similarly rr, the reporred5 hehaviour of other acrive merhylene reagents wirh rrirhloroacetonirrili-. 2 

(0.01 mole) reacted wirh rrichloroaceronirrile (0.01 mole) in erhanol (30 m l )  containing 3 g of so~iiunl 

acerare ( Id -overn ight )  t o  yield rhe adducr 8 in  good yield. Compound 8 (0.01 mole) war refluxed 

wirh hydrazine hydrate (0.01 mole) in echanol 0 0  ml)  for 2 h ro yield rhe pyrazole derivative 9, while 

in  refluxing pyridine (2 h), rhe azine 10 was rhe only irolable produer. Atrempt t o  effecr similar reaction 

by hearing 8 (0.01 male) at 1 6 0 ' ~  wirh phenylhydrazine (0.01 mole) for 2 h resulted in rhe formarion 

of  a mixture of [he pyrazolesl3 and !5 which were separated by fractional cryrtallizarion. The formarion 

of 13 and 15 is assumed ro proceed rhrough rhe common inrermediate 11 formed via addirion of rhe 

more basic and less hindered hydrazine nirrogen moiety t o  the acrivared double bond in  8. This intermediate 
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either looses chloroform affording 12 which then cyclizes ro rhe final isolable 13 or ammonia to yield 14 

which affords rhe other isolable pyrazole IS. 

Recenrly Gewald et aL6 have reported that activated nitr i les react wi th active merhylene nirriles ra  

yield addition products thar cyclized readily into pv~idines. I n  our hands, 2 (0.01 mole) reacred with 

erhyl cyanoacetate (0.01 mole) in  refluxing ethanol (30 ml)  catalyzed wirh a few drops of  piperidine 

(4 h) ro yield a 1: l  adduct. 

IR spectrum of rhe reaction producr revealed rhe absence of cyano absorption. Thus acyclic structures 

l ike 16-18 were ruled our. Two isomeric srructurer (19 and 20) were thus considered. 1 3 ~ - ~ ~ ~  could 

be successfully utilized ro errablish the srrucrure 20 for the reacrion producr as i t  revealed a merhylene 

rripler ar 6 24.0 ppm. I f  rhe reaction prodccr was 19, the rripler should have not appeared. Moreover, 

the existence nf  this rripler indicared that 20 exisrs as such in  CDCI) solution. Thus, orher potentially 

rauromeric forms e.g. 20a or 20b were ruled out. In 20a the merhylene rr ip let  is expected at higher 

7 f ie ld-  $42.5 ppm. In 20b rhe merhylene tripler is absent and a new doublet for exocyclic CH a t - b 6 0  

ppm 

Moreover, srrucrure 20 was confirmed by ready coupling wirh benzenediazonium chloride giving rhe phenyi- 

hydrazone 21. 

The formation of 20 from 2 and erhyl cyanoacerare may be considered as a novel roure for synrhesis 

of N-aminopyrimidiner. Derivarives of this type are compararively few. 



Compound Solvent M~( 'C)  yzjd Mol Formula IR, selected bands ( c m - l )  

2 ethanol 165 90 C10H9N30 3300(NH); 2200(CN); 17lO(CO). 

4 aceric acid 190 80 
CI6Hl3N5O 

3350(NH); 2200(CN); 1700(CO) 

ethanol 

ethanol 

DMF/H20 

DMF/H20 

acetic acid 

DMF/H20 

erhanol 

ethanol 

3400(NH2); 1700(CO) 

3300(NH); 1700, 1690(CO) 

3400, 3300 (NH2 and NH); 2200(CN); 

169O(CO). 

3450, 3350 (NH2 and NH); 1690(CO) 

3400 (NH2 and NH); ZZOO(CN); 1700(CO) 

3300 (NH2 and NH), 1700, 1690 (CO) 

3450(NH2); 1700, 1690(CO) 

3400, 3300 (NH2 and NH); 1710, 

169O(CO) 

Satisfactory elernenral analyses and 'H-NMR for a l l  rhe newly synthesized cumpounds were obtained 

We are deeply indebred to Prof. G. Piracco, Diparl imento D i  Scienze Chimiche. Universira Degli Scudi 

D i  Trieste, I ta ly ,  for  facil i t ies rhat enabled measurements of 'H and 1 3 c - N ~ R .  
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