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Abs t rac t  - The rearrangement o f  4-arylazo-2-oxazolin->ones (?) 
with a c t i v e  methylane compounds was inves t iga ted .  The 1 ,2 ,4- t r i -  

a z o l y l  d e r i v a t i v e s  (i?) could be obta ined on t rea tment  of  with 

2-pyrazolin->one de r iva t ives .  The hehaviour of t h e  syn thes i sed  

d e r i v a t i v e s  toward an aromat ic  diazonium s a l t  was a l s o  i n v e s t -  

iga ted .  

Continuing our  i n t e r e s t  i n  t h e  development of  new procedures f o r  t h e  s y n t h e s i s  of 

a z o l e s  u t i l i s i n g  p -b i func t iona l  r e a g e n t s  a s  s t a r t i n g  mate r i a l s ' s2  we r e p o r t  a  new 

e f f i c i e n t  procedure f o r  t h e  s y n t h e s i s  of  po ly func t iona l  1 ,2 ,4 - t r i azo ly l  ketones. 

4-Arylazo-2-oxazolin->ones (?a,b) have been reported3-' t o  r ea r range  i n t o  l , Z , 4 -  

t r i a z o l e  d e r i v a t i v e s  (,ga,b) on t rea tment  with amines, amino ac ids ,  mercaptans and 

a l k a l i .  811 t h e s e  r e a c t i o n s  are assumed t o  proceed v i a  t h e  a t t a c k  of  t h e  r eagen t  

a t  t h e  5-oxazolone carbonyl group i n  ;. It was t h u s  thought p o s s i b l e  t o  e f f e c t  

such rearrangement v i a  t h e  r e a c t i o n  of carbanions  of t h e  type  2 with ?a,b. I n  our 

l a b o r a t o r i e s  a t t empt ing  t o  e f f e c t  such r e a c t i o n  i n  e t h a n o l i c  s o l u t i o n s  fol lowing 

t h e  procedure descr ibed f o r  conversion of l a , b  i n t o  ga ,b  by o t h e r  r e a g e n t s  r e s u l t e d  

only  i n  t h e  formation of  e t h y l  l,>diphenyl-l,2,4-triazol-3-carboltylate and e t h y l  

5-phenyl-1-p-tolyl-l,2,4-triazol-3-carboxylate, r e spec t ive ly .  However, compounds 

la,b could be e f f i c i e n t l y  converted i n t o  t h e  r equ i red  l , 2 , 4 - t r i a z o l e s  on t rea tment  
4 

with t h e  carbanions  2 i n  r e f l u x i n g  dioxan. Thus, Aa,b r e a c t e d  with e t h y l  cyano- 

a c e t a t e  (Na s a l t )  i n  r e f l u x i n g  dioxan f o r  1 h  t o  y i e l d  c o l o u r l e s s  products  o f  

molecular formulas corresponding t o  t h e  a d d i t i o n  of t h e  anion t o  and e l imina t ion  

of  water. S t r u c t u r e  %a,b o r  tautomeric  2 were suggested f o r  t h e  r e a c t i o n  product.  



The I R  of t h e  product r evea led  t h a t  i t  txists, a t  l e a s t  i n  t h e  s o l i d  s t a t e ,  almost 

completely a s  2. Thus, absorp t ion  f o r  a conjugate ly  che la ted  OH extending from 

3600-3300 em-' was observed. Moreover, t h e  cyan0 and e s t e r  groups of t h e  r e a c t i o n  

products  appeared a t  2220 and 1660 cm-' r e spec t ive ly .  These d a t a  can only  be 

i n t e l e g i b l y  r a t i o n a l i z e d  i n  terms of conjugat ion with a CnC a s  r equ i red  by s t r u c t -  

u r e  5. ( I f  t h e s e  products  were 4a,b,  t h e  absorp t ion  f o r  both  CN and a s t e r  groups 
N N 

a t  h igher  f requencies  would be expected).  The s t a b i l i t y  of t h e  e n o l a t e  5 may be ,., 
r a t i o n a l i z e d  i n  terms of hydrogen bonding with t h e  azo le  n i t rogens .  The poss ib i l -  

i t 7  of ex i s t ence  of  2 as t h e  Zwit ter  i o n  6_ can n o t  be r u l e d  ou t  based on t h e  

a v a i l a b l e  data. 

S imi la r  t o  t h e  behaviour of Ja ,b  toward e t h y l  cyanoacetate,  i t  r e a c t e d  with 

benzoy lace ton i t r i l e  and cyanoacetani l ide  under t h e  same cond i t ions  t o  y i e l d  t h e  

1,2,4-triazol-3-yl d e r i v a t i v e s  I a , b  and %a,b, r e spec t ive ly .  The enol  s t r u c t u r e  

suggested f o r  ?a,b and s a , b  was based a l s o  on I R  data.  

When t h e  sodium s a l t s  of  z a , b  (0.01 mol) were r e f luxed  with t h e  2-pyrazolin->one 

d e r i v a t i v e s  9a,b (0.01 mol) i n  dioxan (20 ml) f o r  2 b,  t h e  products  which may be 
& 

formulated a s  t h e  e s t e r  J N  o r  t h e  1,2,4-triazol-5-oylpyrazolones Lka-d were 

obtained. S t r u c t u r e  1111 was e s t a b l i s h e d  f o r  t h e  r e a c t i o n  products  based on IR 

s p e c t r a  which revealed CO absorp t ion  a t  much lower f i e l d  than t h a t  a n t i c i p a t e d  

f o r  e s t e r  de r iva t ives .  Moreover, t h e  NMR of  t h e  r e a c t i o n  products  r evea led  t h e  

abeence of  resonance i n  t h e  r eg ion  of  5-6 ppm f o r  pyrazole  H-4. 

The behaviour of  compounds 4b and Jld on coupling with an aromatic diazonium salt 
d 

was inves t iga ted .  I t  bas  been found t h a t  3b and llld r e a c t e d  with p-chlorobenzene 

diazonium s a l t  t o  y i e l d  t h e  known arylhydrazono d e r i v a t i v e s  l2- and LI. This  i s  a 

new example of  t h e  wel l  known Jap-Klingmann r e a c t i o n  f o r  coupl ing of  polyfunct-  

i o n a l l y  s u b s t i t u t e d  methanes with aryldiazonium salt. 
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Table 1 :  Characterisation data of compounds 4 ,  7, 2 and ;l 
w m 

Solvent of M.P. 
compoundf 

c r y s t a l i s a t i o n  (OC) 

Yield 

(%I 

n-Propanol/DMF 

Ethan01 

Ethanol/Dioxan 

Ethanol 

EthanOl 

Benzene 

Ethan01 

EthanOl 

Ethan01 

Moxan 

*)Sat is factory elemental analyses for  a l l  the newly synthesised compounds were 

obtained. 
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Table 2: IR and 'H IME data of the newly synthesised compounde 

3600-3350(0H); 2220 (CN) and 

1680(C=C) 

3600-3350 (0~);2230 (CN) : 

1680 (CO) and 1610 ( C 4 .  

3650-3400 (OH); 2230 (CN) and 

1620 (ad). 

3550-3350 (OH) and 2220 (CN). 

3300 (NH) and 2220 (CN). 

3300 (NH); 2220 (CN)and 1640 

(CO). 

3600-3350 (OH) and 1625 (C=C). 

3600-3350 (OH) and 1630 (C=C). 

3600-3350 (OH) and 3060, 2940 

(CH and C?) . 
3570-3350 (OH) and 1630 (C=C). 

1.33 (t, 3H. OH3): 4.2 (m, 3% CH2 and 

OH) and 7.20-7.66 (m. IOH. 2 C6H5). 

7.2-7.7 (m, 15H, 3 C&) and 8.2 (s,IH, 

OH). 

2.6 im, 9H, 3CH7); 3.7 (6, 1% OH) and 

7.3-7.7 (d, 9H, C6H5 and C6H4). 

2.3-2.7 (m, 6H, 2CKJ); 7.2-7.5 (m,14H, 

2 C6% and C6H4) and 11.0 (W,IH,OB). 

*)compound is insoluble in all tested '8 NMR solvents. 
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