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SYNTHESES OF 2-(1-~-4-NITRO-2-PYRROLYL)-5-SUBSTITUTED- 
1,3,4-THIADIAZOLES AND 1,3,4-0XADIAZOLES 

ABBAS SHAFIEE, FARANAK FIROOZI, KATAYOON JAVIDNIA, 
MARYAM KAMALI, ATOOSA FOOLADI AND ALIREZA FROOMADI 
Department of Chemistry, Faculty of Pharmacy, The 
Medical Sciences University of Tehran, Tehran, Iran 

Starting from readily available ethyl 1-methyl-4-nitropyr- 
role-2-carboxylate (l), the title compounds were prepared. 
Reaction of compound 1 with hydrazine hydrate afforded the 
corresponding hydrazide 2 .  The reaction of 2 with formic 
acidyielded1-(l-methyl-4-nitropyrrole-2-carboxyl)-2-(for- 
my1)hydrazine ( 5 ) .  Refluxing of the latter with phosphorus 
pentasulfide in xylene yielded compound 7 in 40% yield. 
Reaction of compound 5 with phosphorus pentoxide afforded 
compound 7 .  

Compound 3 could be obtained through the reaction of com- 
pound 2 with carbon disu1fi.de in basic medium. Alkylation 
of compound 3 afforded the corresponding alkylthio deriva- 
tive 4 .  Reaction of l-methyl-4-nitropyrrole-2-carboxylic 
acid ( 8 )  with thiosemicarbazide and phosphorus oxychloride 
gave 2-amino-5-(l-methyl-4-nitro-2-pyrrolyl)l,3,4-th~ad~- 
azole ( 9 ) .  Sandmeyer reaction of compound 9 yielded 2- 
chloro-5-(l-methyl-4-nitro-2-pyrrolyl)l,3,4-th~ad~azole 
(lo). Refluxing of the latter with thiourea afforded 2-(1- 
methyl-4-nitro-2-pyrrolyl)l,3,4-th~ad~azol~ne-4(H)-5-th~one 
(11). Alkylation of compound 11 gave the corresponding 
alkylthio derivative 12. Oxidation of the latter with 
hydrogen peroxide in acetic acid yielded 2-(1-methyl-4- 
nitro-2-pyrrolyl)-5-methylsulfonyl-l,3,4-thiadiazole (13) 
(Scheme 1). 
The structure of all compounds were confirmed by spectros- 
copic methods (W, IR, NMR and MS)., 

47 1 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
1
7
 
2
9
 
J
a
n
u
a
r
y
 
2
0
1
1



472 A.SHAFIEE,F.FIROOZI,K.JAVIDNIA,M.KAMALI,A.FOOLADI AND A.FROOMAD1 

0 0 0 
II NHZNH, II i t  

Ar -C-NH-NH, Ar -C-OEt - Ar -C-OH 

2 
KOH 
CSZ 

H 
/ 

Ar 4-Ls 0 

31  

1 

0 0 
II II 

Ar -C-NH-NH-C-H 

5 

pZ05 1 p2s5 

POCI, 

Ar 0 Ar l-LH s l-kc, $-LH A 
Ar 10 

6 

4 

Ar = 

’ NHz-C-NH2 
I I  
S 

/- 

4-Ls 
Ar O 11 

R - X  I 
N - N  

12 

N - N  
I \  

Ar SO$ 
13 

Scheme 1 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
1
7
 
2
9
 
J
a
n
u
a
r
y
 
2
0
1
1


