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Abstract-Organomercurials of 2-mercapto-5-methyl-1,3,4-thiadiazole and 2-mercapto-5- 
[4’-methyl quinolinyl-2-oxy methyl]- 1,3,4-oxadiazole with aryl mercuric chloride have been 
synthesized under microwave irradiation in open vessels in a domestic microwave oven 
within a few minutes. This reaction rate was ca 100 times faster than the reaction rate in 
the conventional way. These organomercurials have a 1 : 1 stoichiometric ratio of aryl 
mercury and thiadiazole or oxadiazole moiety. Copyright 0 1996 Elsevier Science Ltd 

Organomercurials exhibit a wide range of biological 
activities.lA Heterocyclic compounds containing 
mercury’,’ are very potent fungicides, bactericides 
and pesticides. 

In recent times there has been much interest in 
the use of microwave irradiation in synthesis7 due to 
substantial reduction in time. Most of the reactions 
carried out in an unaltered domestic microwave 
oven are either in sealed vessels’ or in the solid 
phase.’ Reaction can also be performed in open 
vessels. “’ 

The substantial reduction in reaction time under 
microwave irradiation and the biological import- 
ance of organomercurials prompted us to syn- 
thesize the mercury derivatives from 2-mercapto-5- 
methyl-1,3,4_thiadiazole,” a side chain of the anti- 
biotic cefazolin sodium and 2-mercapto-5-[4’- 
methyl quinolinyl-2-oxy methyl]-l,3-4-oxadiazole 
with aryl mercuric chloride. 

EXPERIMENTAL 

mol) in a 100 cm3 beaker. The beaker was 
irradiated’ inside a microwave oven for a period 
of 1.0-1.5 min at 2450 MHz. The contents were 
concentrated in vucuo. to remove most of the unre- 
acted substituted benzene. To this alcohol (15 cm’) 
was added. A boiling aqueous solution of NaCl 
(0.01 mol) was added slowly with stirring when a 
white precipitate separated out. Then boiling water 
(15 cm’) was added. The solid obtained was filtered, 
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Mercuric acetate (0.01 mol) was added to a mix- 
ture of DMF (10 cm3) and substituted benzene (0.1 
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Table 1. Aryl mercuric chloride 
- 

Compound no. 

Reaction time m.p. (“C) % Yield 

R Lit. h M.W.I. min Found Lit. Lit. M.W.I. 

la H 3.0 1.0 266268 268 80 90 
2a 4-CH, 4.0 1.0 237 238-239 75 80 
3a 4-Cl 4.5 1.5 208-210 210 70 80 
4a 4-Br 5.0 1.5 248-249 250 60 75 
5a 4-OCH, 5.0 1.5 247-248 250 55 65 

washed with water, dried and recrystallized from 
acetone. Their melting points were comparable to 
the reported m.p.s’2~‘5 (Table 1). 

Synthesis qf 2-hydroxy-4-methyl quinoline (2) 

This was prepared according to a literature 
method.16 

Synthesis of ethyl-[Cmethyl quinolinyl-2-0x);] 
acetate (3) 

To a solution of 2 (0.03 mol) in dry acetone, 
anhydrous K2C03 (10 g) and ethylbromoacetate 
(0.03 mol) was added. The reaction mixture was 
refluxed with stirring for 12-13 h. The inorganic 
salt was filtered and washed with hot acetone. The 
combined acetone extract was evaporated under 
reduced pressure to give the product 3. It was 
filtered, dried and recrystallized from alcohol, 
m.p. = 108-l 10°C; yield = 85% ; IR (KBr) cm-’ : 
1730 (-COO-), 1280 (-C-O-C) ; ‘H NMR* 
(acetone-d,) 6 (ppm) : 1.30 (t, 3H, -CH,CH,), 2.40 
(s, 3H, 4’-CH,), 4.20 (q, 2H, -OCIJ$H,), 5.45 (s, 
2H, OCH,CO), 7.2-7.6 (m, 5H, Ar-H). Found : C, 
68.5; H, 6.1 ; N, 5.7. Calc. for C,,H,,NO,: C, 68.6; 
H, 6.1 ; N, 5.7%. 

Synthesis of 4-methyl quinolinyl-2-oxy acetic acid 
hydrazide (4) 

A solution of 3 (0.006 mol) and hydrazine 
hydrate (99%, 0.006 mol) in absolute ethanol was 

* s for singlet, d for doublet, t for triplet, q for quartet, Method A. To a solution of 5 (0.01 mol) in 
m for multiplet and Ar for aromatic. DMSO (10 cm3), anhydrous K2CO3 (3 g) and aryl 

refluxed for 4 h. The reaction mixture was con- 
centrated under reduced pressure. The solid 
obtained was filtered, dried and recrystallized from 
alcohol; m.p. = 155°C; yield = 50% ; IR (KBr) 
cm-’ : 3300 (-NH,), 1640 (-CONH); ‘H NMR 
(DMSO-d,) 6 (ppm) : 2.40 (s, 3H, 4’-CHJ, 4.10 (br, 
2H, exchanged with D,O, NH2), 5.40 (s, 
2H,-OCH,CO-), 7.2-7.6 (m, 5H, Ar-H). 
Found: C, 62.3; H, 5.6; N, 18.1 Calc. for 
C,2H,3N30Z: C, 62.3; H, 5.6; N, 18.1%. 

Synthesis of 3-mercapto-5-[4’-methyl quinolinyl-2- 
oxymethy&1,3,4-oxadiazole (5) 

KOH (0.01 mol) was dissolved in alcohol. To 
this 4 (0.01 mol) and CS2 (0.012 mol) was added 
slowly with stirring and the reaction mixture was 
refluxed for 12-14 h under anhydrous conditions. 
Excess solvent was distilled off. The residual mass 
was poured over crushed ice and neutralized with 
HCl to bring the pH down to 5. The solid obtained 
was filtered and washed with water. It was purified 
by redissolving in alkali and then reprecipitating 
with acid; m.p. = 2755277°C; yield = 70% ; IR 
(KBr) cm-‘, 1530 (-C=N) ; ‘H NMR (DMSO- 
d,) 6 (ppm): 2.40 (s, 3H, 4’-CH,), 5.45 (s, 2H, 
-OCH,-), 7.2-7.6 (m, 5H, Ar-H) 13.2 (s, lH, 2- 
SH). Found: C, 57.1 ; H, 4.0; N, 15.3. Calc. for 
C,3H,,N302S: C, 57.1 ; H, 4.0; N, 15.4%. 

General procedure for the synthesis of 2-(aryl mercuri 
thio)-5-[4’-methyl quinolinyl-2-oxy methy&1,3,4- 
oxadiazole (6a-e) 
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Scheme 2. 

mercuric chloride (0.01 mol) was added. The reac- 
tion mixture was heated with stirring at 100-l 1OC 
for 4-5 h. The reaction mixture was cooled and 
then filtered and the product dried and recrys- 
tallized from a mixture of DMSO and ethanol. 

MethodB. To a solution of 5 (0.01 mol) in DMF, 
anhydrous K,CO, (3 g) and aryl mercuric chloride 
(0.01 mol) was added in a 100 cm3 beaker. The 
beaker was irradiated inside a microwave oven for 
a period of 2.G3.0 min at 2450 MHz. The reaction 
mixture was cooled and filtered to remove inorganic 
salt. The clear filtrate was poured over crushed ice. 
The solid obtained was filtered, dried and recrys- 
tallized from a DMFethanol mixture. Physical and 
spectral data are given in Table 2. 

Generalprocedurefor the synthesis of 2-(aryl mercuri 
thio)-Smethyl- 1,3,4-thiadiazole (8a-e) 

Method A. To a solution of 2-mercapto-5- 
methyl-1,3,4,-thiadiazole, (0.01 mol) in acetone (10 
cm’) anhydrous K&O3 (3 g) and aryl mercuric 
chloride (0.01 mol) was added. The reaction mix- 
ture was refluxed with stirring for 6-8 h. The reac- 
tion mixture was cooled and filtered to remove 
inorganic salt. Excess solvent from the clear filtrate 
was evaporated under reduced pressure. The solid 
obtained was filtered, dried and recrystallized from 
acetone-petroleum ether. 

Method B. To a solution of 7 (0.01 mol) in 
dioxan (10 cm3), anhydrous K2C03 (3 g) and aryl 



Ta
bl

e 
2.

 P
hy

si
ca

l 
an

d 
sp

ec
tra

l 
da

ta
 

of
 o

rg
an

om
er

cu
ria

ls
 

R
ea

ct
io

n 
tim

e 
%

 Y
ie

ld
 

Fo
un

d 
(C

al
c.

) 
C

om
po

un
d 

M
et

ho
d 

M
et

ho
d 

M
et

ho
d 

M
et

ho
d 

no
 

R
 

m
.p

. 
(“

C
) 

C
 

H
 

N
 

H
g 

A
 (

h)
 

B
 (

m
in

) 
A

 
B

 
‘H

 N
M

R
 

(a
ce

to
ne

-d
,+

D
M

SO
-d

,) 
G

(p
pm

) 

6a
 

H
 

21
2-

21
3 

41
.5

 
2.

7 
7.

7 
36

.5
 

(4
1.

5)
 

(2
.7

) 
(7

.7
) 

(3
6.

4)
 

4.
5 

2.
5 

72
 

80
 

2.
40

 (
s,

3H
,4

’-
C

H
,),

 
5.

55
 (

s,
2H

,-O
C

H
,-)

 
7.

1-
7.

6 
(m

,lO
H

,A
r-

H
) 

6b
 

4-
C

H
, 

24
5-

24
7 

42
.6

 
3.

0 
7.

5 
35

.6
 

(4
2.

6)
 

(3
.0

) 
(7

.5
) 

(3
5.

3)
 

5.
0 

3.
0 

64
 

78
 

2.
30

 (
s,

3H
,4

-C
H

,),
 

2.
40

 (
s,

3H
,4

’-
C

H
,),

 
5.

60
 (

s,
2H

,-O
C

H
,-)

, 
7.

0-
7.

6 
(m

,9
H

,A
r-

H
) 

6c
 

4-
C

l 
25

3-
25

5 
39

.1
 

2.
4 

7.
2 

34
.3

 
2.

40
 (

s,
3H

,4
’-

C
H

,),
 

5.
60

 (
s,

2H
,-O

C
H

,-)
, 

(3
9.

1)
 

(2
.4

) 
(7

.2
) 

(3
4.

3)
 

4.
0 

2.
0 

78
 

92
 

7.
48

0 
(m

,9
H

,A
r-

H
) 

6d
 

4-
B

r 
27

3-
27

6 
36

.3
 

2.
2 

6.
7 

31
.9

 
(3

6.
3)

 
(2

.2
) 

(6
.7

) 
(3

1.
8)

 
4.

5 
2.

5 
75

 
82

 
2.

40
 

(s
,3

H
,4

’-
C

H
,),

 
5.

50
 (

s,
2H

,-O
C

H
,),

7.
&

8.
0 

(m
-9

H
,A

r-
H

) 

6e
 

4-
O

C
H

, 
23

7-
23

9 
41

.4
 

2.
9 

7.
3 

34
.6

 
(4

1.
4)

 
(2

.9
) 

(7
.2

) 
(3

4.
5)

 
4.

0 
2.

0 
80

 
88

 
2.

55
 (

s,
3H

,4
’-

C
H

,),
 

3.
70

 (
s,

3H
,-O

C
H

,),
 

5.
60

 (
s,

2H
,-O

C
H

,-)
, 

7.
5-

8.
1 

(m
,9

H
,A

r-
H

) 



C
om

po
un

d 

Ta
bl

e 
3.

 P
hy

si
ca

l 
an

d 
sp

ec
tra

l 
da

ta
 

of
 o

rg
an

om
er

cu
ria

ls
 

C
H

jl;
l+

&
 

_ 
_ 

R
ea

ct
io

n 
tim

e 
%

 Y
ie

ld
 

Fo
un

d 
(C

al
c.

) 
M

et
ho

d 
M

et
ho

d 
M

et
ho

d 
M

et
ho

d 
n0
 

8a
 

8b
 

8c
 

8d
 

8e
 

R
 

m
.p

. 
(“

C
) 

C
 

H
 

N
 

H
g 

.~
~ 

H
 

26
&

26
2 

26
.5

 
2.

0 
6.

8 
49

.0
 

(2
6.

5)
 

(2
.0

) 
(6

.8
) 

(4
9.

0)
 

4-
C

H
, 

24
3-

24
4 

28
.4

 
2.

4 
6.

7 
47

.4
 

(2
8.

4)
 

(2
.4

) 
(6

.6
) 

(4
7.

4)
 

4x
1 

21
5-

21
7 

24
.4

 
1.

6 
(2

4.
4)

 
(1

.6
) 

(E
) 

,:;
::,

 

4-
B

r 
22

77
23

0 
22

.2
 

1.
5 

5.
8 

41
.0

 
(2

2.
2)

 
(1

.4
) 

(5
.7

) 
(4

1.
1)

 

4-
O

C
H

, 
25

5-
25

8 
27

.4
 

2.
3 

6.
4 

45
.7

 
(2

7.
4)

 
(2

.3
) 

(6
.4

) 
(4

5.
7)

 

A
 (

h)
 

B
 (

m
in

) 
A

 
B

 
‘H

 N
M

R
 

(a
ce

to
ne

-d
,+

 
D

M
SO

-d
,) 

G
(p

pm
) 

5 6 
7.

0 
2.

0 
66

 
77

 
2.

55
 (

s,
3H

,5
-C

H
,),

 
7.

0-
7.

4 
(m

,S
H

,A
r-

H
) 

g or
i E 

8.
0 

2.
0 

60
 

70
 

2.
30

 (
s,

3H
,4

’-
C

H
,),

 
2.

55
(s

,3
H

,5
-C

H
,),

 
7.

0-
7.

4 
(m

,4
H

,A
r-

H
) 

[ 2 2.
 

6.
0 

1.
0 

70
 

85
 

2.
55

 (
s,

3H
,5

-C
H

,),
 

7.
33

7.
7 

(m
,4

H
,A

r-
H

) 
5 

6.
5 

1.
5 

73
 

86
 

2.
55

 (
s,

3H
,5

-C
H

,),
 

7.
47

.8
 

(m
-4

H
,A

r-
H

) 

6.
0 

1.
0 

84
 

93
 

2.
55

 (
s,

3H
,5

-C
H

,),
 

3.
80

 (
s,

3H
,4

’-
O

C
H

,).
 

7.
4-

7.
8 

(m
,4

H
,A

r-
H

) 



2824 M. KIDWAI and Y. GOEL 

CHsAT.SH + HgCl 

(7) 

N-N 

CHsA s &, -Hg 

8 (a-e) 

Scheme 3. 

mercuric chloride (0.01 mol) was added in a 100 
cm3 beaker. The beaker was irradiated inside a 
microwave oven for a period of 1-2 min at 2450 
MHz. The reaction mixture was cooled and filtered 
to remove inorganic salt. Excess solvent from clear 
filtrate was evaporated under reduced pressure. The 
solid obtained was filtered, dried and recrystallized 
from acetone-petroleum ether. Physical and spec- 
tral data is given in Table 3. 

Repeated synthesis and elemental analysis gave 
reproducible results. 

RESULTS AND DISCUSSION 

All the organomercurials are white in colour and 
stable under atmospheric conditions. The reaction 
time in preparing aryl mercuric chloride under 
microwave irradiation is reduced ca 200 times with 
improved yield (Table 1). 

Characterization of compounds 3-S 

In compound 3 synthesized by treating 2 with 
ethyl bromoacetate in the presence of anhydrous 
K,CO, the IR absorption band at 1730 cm-’ con- 
firms the presence of the carboxylate function. 
Hydrazinolysis of 3 with hydrazine hydrate 
afforded the corresponding hydrazide 4, confirmed 
by IR absorption at 3300 and 1640 cm-’ of amine 
and amide functions. The cyclocondensation of 4 
with CS, in the presence of KOH yielded mercapto 
oxadiazole (5), confirmed by the disappearance of 
bands at 3300 and 1640 cm- ’ and the appearance 

of a band at 1530 cm-’ due to the formation of 
(-C=N). ‘H NMR and elemental analysis also 
confirmed the formation of these compounds. 

Characterization qf organ0 mercurials 6a-e and 
8a-e 

The elemental analysis of all the organ- 
omercurials indicated a 1 : 1 stoichiometric ratio of 
aryl mercury and oxadiazole or thiadiazole moiety. 
In the ‘H NMR spectrum the signal for SH proton 
was missing and the signal(s) for aryl group were 
present (see Tables 2 and 3). 

The results shown in Tables 2 and 3 demonstrate 
the versatility of the process as considerable reac- 
tion rate enhancement has been observed by bring- 
ing down the reaction time from hours to minutes 
with improved yields. 
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