
162 KHIMIYA GETEROTSIKLICHESKIKH SOEDINENU 

REDUCTION OF NITRO DERIVATIVES OF i, 3, 4-OXADIAZOLE 

V. P. Tkach, A. P. Grekov, V. V. Medvedeva,  and K. A. Kornev 

Khimiya Getero ts ik l ichesk ikh  Soedinenii,  Vol. 5, No. 2, pp. 215-217,  1969 

UDC 547.793.4:542.942 

A method for the synthesis of amino derivatives of 1, 3, 4-oxadiazole 
by the reduction of the corresponding nitro compounds with hydrazine 
hydrate in the presence of Raney nickel in dioxane-ethanolie solution 
has been developed. 

At the p resen t  t ime,  amino de r iva t ives  of 1, 3, 4-  
oxadiazole  are  used in the product ion of dyes and 
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UV spec t r a  in ethanol at a concen t r a -  
t ion of 3 x 10 -5 M: 1) 1 - (o -aminoben-  
zoy l ) -2-benzoylhydraz ine ;  2) 2 - ( o - a m i -  
nophenyl) -5-phenyl-  1, 3, 4 -oxadiazole .  

p o l y m e r i c  m a t e r i a l s ,  in sc in t i l la t ion  techniques,  e tc .  
A s e r i e s  of methods for  the synthes is  of amino 

de r iva t ives  of 1, 3, 4-oxadiazole  has been desc r ibed  
in the l i t e r a tu re ,  but in some cases  these methods 
are  pa r t i a l  in nature and cannot be used as gene ra l  
routes  for  the i r  p repa ra t ion  [1, 2]. 

In this work we have studied the poss ib i l i ty  of 
synthes iz ing  amino de r iva t ives  of 1, 3, 4-oxadiazole  
by the reduct ion  of the cor responding  ni t ro  compounds 
with hydrazine hydrate  in the p re sence  of Raney nickel  
in accordance  with the equation 

~----N NH2NH 2 N--N 
H5 C6 -- ~O~[~ --C6H4N H, HsC"--~O/~--CsH4 NO2 Ni 

It is  known [3] that 2 - a ry l - subs t i t u t ed  1, 3, 4 -oxad i -  
azoles  decompose  under the act ion of Raney nickel.  
We have found that 2, 5 -d ia ry l - subs t i tu ted  oxadiazoles  
are  cons iderably  more  stable under  these conditions: 
when sma l l  amounts of Raney nickel  were  used, the 
reduct ion  products  were  i so la ted  f r o m  the r eac t ion  
mix tu re  quanti tat ively.  

The reduct ion  of 5 - a ry l -2 -n i t r opheny l -1 ,  3, 4 -oxa -  
d iazoles  takes  place read i ly  in accordance  with the 
above equation in the mixed solvents  dioxane--ethanol  
or  d ioxane--methanol ,  which read i ly  d i sso lve  both the 
ini t ial  ni tro compounds and the in te rmedia te  r eac t ion  
products .  Thus, for  example,  the 2- (p-aminophenyl ) -  
and 2 - (m-aminopheny l ) -5 -pheny l -1 ,  3, 4 -oxadiazo les  
obtained by the reduct ion  of the cor responding  ni tro 
compounds with hydrazine hydrate  in the p re sence  of 

Raney nickel  p roved  to be ident ical  with the substances  
synthes ized  by reduct ion  with phenylhydrazine [4, 5]. 
When 2- (o-n i t rophenyl ) -5 -phenyl -1 ,  3, 4-oxadiazole  
was reduced  by this method,  the prev ious ly  unknown 
2- (o-aminophenyl ) -5 -phenyl -1 ,  3, 4-oxadiazole  was 
obtained. The substance to which the s t ruc tu re  of 2-  
(o-aminophenyl ) -5-phenyl -1 ,  3, 4-oxadiazole  was p r e -  
v ious ly  a sc r ibed  is actual ly  1 - (o -aminobenzoy l ) -  
2-benzoylhydraz ine ,  s ince i t  has been found that in 
the r eac t ion  of phenylhydrazine with 2 - (o-n i t rophenyl ) -  
5-phenyl-1 ,  3, 4-oxadiazole ,  in addition to the r e d u c -  
tion of the ni t ro  group, the c leavage of the oxadiazole  
r ing takes p lace  with the fo rma t ion  of the c o r r e s p o n d -  
ing 1- (o-aminobenzoyl ) -2-benzoylhydraz ine .  The 
analogous product  is obtained in the reduct ion  of 
1 -benzoy l -2 - (o -n i t robenzoy l )hydraz ine  with hydrazine 
hydrate  in the p r e sence  of Raney nickel.  These c o m -  
pounds were  ident i f ied by the i r  mel t ing  points,  UV 
s p e c t r a  (see f igure) ,  and o ther  p rope r t i e s .  

In the reduct ion  of the ni t ro  de r iva t ives  of 1, 3, 4-  
oxadiazoles  containing halogen atoms (chlorine,  b r o -  
mine) in the benzene r ings ,  no dehalogenat ion took 
place.  Thus, 2 - (m-aminopheny l ) -5 - (p -ch lo ropheny l ) -  
and 2 - (m-aminopheny l ) -5 - (o -b romopheny l ) -1 ,3 ,  4-  
oxadiazoles  w e r e  obtained. 

The reduct ion  of ni tro de r iva t ives  of oxadiazole  
with hydrazine hydrate in the p r e s e n c e  of Raney n ick-  
e l  may  also be used success fu l ly  for  the p repa ra t ion  
of d iamino-subs t i tu ted  1, 3, 4-oxadiazoles .  F o r  e x -  
ample,  the dini t ro  der iva t ive  of b i s -1 ,  3, 4-oxadiazole  
gave a quanti tat ive yield of the cor responding  diamine 
which was ident ica l  with the compound obtained by 
reduct ion  using phenylhydrazine [6]. 

EXPERIMENTAL 

The 1, 2- diaroylhydrazines required for the synthesis of the 1, 3, 4- 
oxadiazole derivatives were obtained from the corresponding hydra- 
zides and acid chlorides by a method similar to that described 
previously [4, 5]. 

l-(o-Bmmobenzoyl)-2-(m-nitrobenzoyl)hydrazine, after crystal- 
lization from dioxane, formed colorless needles with mp 200-201~ 
Found, %: N 11.60. Calculated for C14HIoBrN304, %: N 11.54. 

1-(p-Chlorobenzoyl)-2-(m-nitrobenzoyl)hydrazine formed needles 
with mp 252-253 ~ C (from dioxane). Found, %: C1 11.08; N 13.05. 
Calculated for C~4H,0C1N304, %: C1 11.09; N 13.14. 

The 1, 3, 4-oxadiazole derivatives were obtained as described 
previously [4, 5] by boiling the corresponding 1, 2-diaroylhydrazines 
with phosphorus oxychloride (see table). 

Reduction of the nitro derivatives of 1, 3, 4-oxadiazole. A 100-ml 
flask was charged with 2 g of a nitro compound, 30 ml of dioxane, 
5 ml of ethanol or methanol, 3 ml of hydrazine hydrate (98%), and 
a pinch of Raney nickel The mixture was heated in the boiling water 
bath until the evolution of bubbles of gas ceased. After the end of the 
reaction, the colorless or pale green liquid was filtered and the fil- 
trate poured into an excess of water. The white crystalline product 
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m-NO2C6H~ 
rn-NO2C~H4 

o-NH2C6H4 
m-NH~C6H4 
m-NH2C6H4 

NnN 
I II  2, 5 -Dia ry l -1 ,  3, 4-oxadiazoles  R-~aC--R, 

R" Mpj ~ Solvent for 
crystallization 

o-BrCsH41 200--2011 Be . . . .  e, toluene 
p-C1C6H4 I 252--253, '~Chlorobenzene, di- 

} Zl oxane 
C6Hs I 165--1661 Methanol, benzene 
o-BrC6H4 140--141 Methanol 
p-C C6H~ 183--184 Toluene, ethanol 

*Found, %: CI 11.92. Calculated, %: CI 11.75, 
**Found, %: CI 12.94. Calculated, %: CI 13.05. 

Empirical 
formula 

C~4HsB~N~Oa 
CI~HsC1NaO3* 

C~4HnN30 
C14HI~BnN~O 
C~4HIoC1NaO *~ 

N,% 

I 
12 17 I1214 94 
13:89 3:93 96 

17.68 17.71 97 
t13.34 13.29 94 
I - - 1 9 s  

that precipitated was separated off, washed with water, and dried 
(see table). 
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