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ABSTRACT

This study was designed to synthesize chemically 2-aminothiadiazole derivatives and conversion to
Schiff’s base. The principle synthesis of these compounds was to involve three steps:

First : by thermal cyclization of thiosemicarbazied with carbon disulfide in the presence of potassium
hydroxide dissolved in anhydrous ethanol to yield 2-amino-5- mercapto-1,3,4-thiadiazole.

Second : by thermal cyclization of thiosemicarbazied with substituted carboxylic acid and sulphuric
acid, to yield 2-amino-5-R-1,3,4-thiadiazole.

Third : Schiff’s base formation by reflux of aromatic aldehyde with 2-amino-5-R-1,3,4-thiadiazole in
the presence of ethanol.

The chemical structures of al prepared compounds were confirmed by spectral data (UV-visible and
IR spectroscopy) tables (1, 2, and 3).

INTRODUCTION :

1,3,4-thiadiazoles constitute an important class of compounds having a wide spectrum of
biologica activity. 1,3,4-thiadiazoles derivatives are associated with diverse biologica
activities probably due to toxophoric_y—H__ g, ‘_:_E_('::S grups. The advent of sulfur
drugs greatly accelerated the rate of progress in the field of thiadiazoleé™?. Various
derivatives of 1,3,4-thiadiazole have shown antibacterial ©®, antifunga®, cardio tonic!”, anti-
tubercular®® anti-depressant!’®*Y, analgesic and anti-inflanmatory activities®®>. The parent
of the series thiadiazoles was first synthesized in 195549 Several investigators have shown
that the standard route to 2-amino-1,3,4-thiadiazoles involves the acylation of
thiosemicarbazied followed by dehydration™”.

The preparation of 5-phenyl-2-amino-1,3,4-thiadiazole, was described in many reactions. As
the initial substance, 1-benzoylthiosemicarbazide is used. Their cyclization happens in the
presence of various substances, e.g. conc. sulphuric acid, phosphoric acid, acylchloride, and
hydroxides, respectively. In other cases, thiosemicarbazide itself was used as the initia
substance, which then reacted with benzoylchloride™”.
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EXPERIMENTAL:
Synthesis of 2-Amino-5-mercapto-1,3,4-thiadiazole (1)

Potassiumhydroxide (9.0gm, 0.16mole) was dissolved in anhydrous ethanol (40ml) and
carbon disulfide (18.3gm, 0.2409mole) was added to solution after the addition of CS,,
thiosemicarbazied (13.5gm, 0.145mole) in anhydrous ethanol (40ml) was added and the
mixture was stirred and reflux for 6h. most of the solvent was removed under pressure and the
reside was dissolved in water (60ml) and carefully acidified with HCI (15ml). The precipitate
was filtered off to give 2-amino-5- mercapto-1,3,4-thiadiazole (1) the crude product was
washed with water, then dried .

Thereaction:
CS, / KOH NN
HN-G-NH-NH, —c2/KOH - 1N g
g EtOH S

Synthesis of 2-Amino-5-R-1,3,4-thiadiazole (2-5)*®

The carboxylic acid (0.15mol) and thiosemicarbazide (0.125mol) was stirred in 16ml of
concentrated sulfuric acid in a round bottomed flask for 7 hours under reflux. After the
reaction was complete the reaction mixture was allowed to cool and poured into ice water.
The mixture was basified using concentrated ammonium hydroxide solution. On addition of
the base the thiadiazole product precipitated. Thiswas filtered and the crude product obtained.
It was recrystallized from agueous ethanol (10-15%). The pure product was dried over
phosphorus pentoxide under vacuum for 24 hours. The chemical structure of compounds
identified by melting point and infrared spectroscopy, table (1)

Table 1 . The physical and spectroscopical data of synthesized compounds (1-
6).

I R spectroscopy
0 o N N
No NAME STRUCTURE YIELD% | M.P.C NH, | NO, | csc | o _NN: (:,MH
5-Amino- N—N
. 3400
1 | [L3A4]thia I N\ 65 230-233 - 740 | 1630 | 1060
diazole-2-thio HS S NHZ 3300
5-Phenyl- N-N
2 | [1L34]thia (_>NH, 40 225-231 | 3270 | - 700 | 1630 | 1050 | 3100
diazol-2-ylamine S
3 s,hs 7?_ bis-2 I/\H}I I/\W 3070
phenylene-nis-2- 25 decompose | 3300 - 690 1630 | 1060
amino-1,3,4- HZN{5)_®_48)_ NF P
thiadiazole
55 . N’N>/©\<N
4 | phenylene-bis-2- B ¢°N 60 decompose | 3400 | - 700 | 1640 | 1060 | 3120
amino-134- HN"~ S S NH
thiadiazole 2
5-(4-Nitro- -N
phenyl)- ON—@—( Y NH 1510
5 [1.34]thiadiazol- 2 S)_ 2 55 248-252 | 3400 | o0 | 690 | 1630 | 1070 3150
2-ylamine
6 | [L34lThiadiazol I/\H\\I 35 191-195 | 3290 685 | 1620 | 1025
-2-ylamine QS)_NHZ i i
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Thereaction:

N—N
]
NH,-C-NHNH, + RCOOHH—ZSOﬁRJ/\ )‘NHz
S

Synthesis of 2-Amino-1,3,4-thiadiazole (6)®

A mixture of formic acid (0.05moal), thiosemicarbazide (0.05mol), phosphorous oxychloride
(25ml) was refluxed gently for 5 hours. After cooling, water was added (125ml). The mixture
was refluxed for 4 hours and filtered. The solution was neutralized with potassium hydroxide.
The precipitate was filtered and washed with distilled water and crystallized from ethanol to
give 2-Amino-1,34-thiadiazole (6). The chemica structure of compound identified by
melting point(191C°) standard (191-195C°) and infrared spectroscopy, table (1)

] POCI O\
NH,-C-NHNH, + HCOOH— 5 RJ/\ | N
s

Synthesis of 5-(Benzylidene-amino)-[1,3,4]thiadiazole derivatives (7-24)°

A mixture of 0.0lmole 2-amino-5-R-[1,3,4]thiadiazole and 0.01lmole of the aromatic
aldehyde in 10ml absolute ethanol was refluxed in water bath for 30min. then left to cool in
ice-water, The solid was filtered washed with 2% HCI, then recrystallized twice from ethanol.
The chemical structure of compounds identified by melting point and infrared spectroscopy,
table (2).

Thereaction:
N—N N—N
R‘( )‘NHz + Ar-?=0 m(» R‘(S%N:pAr
S Hy H

Aromatic aldehyde



Table 2 . The physical and spectroscopical data of synthesized compounds (7-20).

. |R-spectracm™
NO Name R Structure MP UV—;/IJr]sbIe cH
Aromat NO, | C=N CHj
5-(Benzylidene-amino)- N- 140-
7 | [1,34]thiadiazole-2-thiol HS—(S)— R—N=—CHPh 151 380 3080 - 1575 | -
5-[(4-Nitro-benzylidene)-amino]- N-N
o ; H 189- 1530
1,3,4]thiadiazol e-2-thiol -N= -
8 | [134] Hs—(S)— RN C@NOZ 192 400 3100 | ;3= | 1580
5-[(4-Dimethylamino- N—N H 191-
9 | benzylidene)-amino]- ns—{ M RN=CON(CH3)2 198 400 3090 - 1580 | 2950
[1,3,4]thiadiazole-2-thiol S
Benzylidene-(5-phenyl- N-N H 167-
10 | [1,34]thiadiazol-2-yl)-amine (= RN=C—ph 172 390 3110 - | 1570 | -
(4-Nitro-benzylidene)-(5-phenyl- N H 180- 1525
11 | [1,34]thiadiazol-2-yl)-amine (S RN=CON02 182 420 3150 | 1340 | 1575 | -
(4-Dimethylamino-benzylidene)- -N H .
12 | (s-phenyl{134Jthiadiazol-2-yD)- | ()L I RN=CON(CH3)2 185 420 3110 | - | 1575 | 2905
amine S 189 430
Bis{ 5-(Benzylidene-amino)- NN II\I-N»_ 167
13 | [1,34]thiadiazole-2-thiol}-1,4- [ S PhHC=N—R—N=CHPh 1 380 3140 - 1575 -
benzene
Bis{ 5-((4-nitro)Benzylidene- NN N-N o NO H
14 | amino)-[1,3 4]thiadiazole-2- g s | E:N*R*NZCON% ol 400 3110 | 1002 | 159 | -
thiol}-1,4-benzene
Bis{5-(4-N,N- NN NN H
dimethyl)Benzylidene-amino)- —1 ) L S— (FECW_Q\C=MF&N:C<@>N(CQZ 285- )
15| 11,3 4jthiadiazole-2-thiol} -1,4- s S H 289 420 3150 1570 | 2930
benzene




Bis{ 5-(Benzylidene-amino)- 290- 420

[1,3,4]thiadiazole-2-thiol} -1,3- /NLEYQ\«N,E PhHC=N—R—N=CHPh 03 | 400 3150 | - | 1570 | -
benzene S

Bis{ 5-((4-nitro)Benzylidene- O H

amino)-[1,3,4]thi adiazole-2- ’\"N\Y©§Nw o H:N*R*N:CONOZ 25| a0 | 3130 | 140 | g5e5 |
thiol} -1,3-benzene s s 259 1350

Bis{5-(4-N,N-

dimethyl)Benzylidene-amino)-

y 380
N Ny (H3C)zNOS:”’R*NZCO”‘C“”Z 297- 420 3050 - 1570 | 2910

L tnBZ,AEitgiadiazoleZ—thiol} 13- e N 300 | o0

Benzylidene-[5-(4-nitro-phenyl)- NN - 179- 380 1525 )
[1.3,4]thiadi azol-2-yl]-amine ON-{ )~ R—N—CHPh 183 | 400 | 3100 | i3y | 170
(4-Nitro-benzylidene)-[ 5-(4-nitro-

e NN H 201- 390 1515 )
er;]?rr:}él)-[l,3,4]thlad|azol 2-yl] oN-{ )L RNc{%Noz 04 410 3120 | 13,0 | 1580
(4-Dimethylamino-benzylidene)- } o )

[5-(4-nitro-phenyl)- o< ) RN=CON(CH3)2 ol Y | 005 | 120 | 1570 | 2030
[1,34]thiadiazol-2-yl]-amine

Benzylidene-[1,3,4]thiadiazol -2- N-N -

yl_anﬁne [1.34] (S R—N=CHPh 115525 400 | 3060 | - | 1570 | -
(4-Nitro-benzylidene)- N-N H 189- 380 1540
[1,3,4]thiadiazol-2-yl-amine N RN=C NO, 103 210 3080 | j3=g | 1575 -

(4-Dimethylamino-benzylidene)- H 255- 390
[1,3,4]thiadiazol-2-yl-amine s RN=C N(CH3)> 259 420 3050 - 1565 | 2920

{~Z
z




RESULTS AND CHARACTERIZATION:
Synthesis of 2-Amino-5-mercapto-1,3,4-thiadiazole (1)

Thermal cyclization of thiosemicarbazied with carbon disulfide in the presence of potassium
hydroxide dissolved in anhydrous ethanol yield 2-Amino-5-mercapto-1,3,4-thiadiazole. The
chemical structure of compound(1) was identified by melting point 230-233C° (standard is
230-232C°) and infrared spectroscopy (for active groups NH,=3400,3300, C-N=1630, and
=N-N= =1060) table (1)

The mechanism@:

S
A) T 0 ko L
HaN-L-NH- NH2+// HAN-C-NH-NHE—SK
S S S Ho
OH I - I
e M NANRTCTSK == NcaN-NH C— sk
S SH
N—NH

—>H2N4< XSK —>Hsz XSK
. N -
S

SV
S
\\c/ +
. H—,\I—NH2
B) H2N-|(l:-NH-NH2‘——‘ H2N-Cl::NH-NH2 _C /S
S s HzN \\
P.E
_NH2

N—N |

SH
C. /
H2N4< )—SH HNT Ng~ & \
s
‘HCl \(SH

N—N
/\ -H,S ’\f NH;
HoN SK =—— _SH
S - CH
H2N C\S/ \
SK

Synthesis of 2-Amino-5-R-1,3,4-thiadiazole (2-6)
The reflux of thiosemicarbazied (0.125mole) and carboxylic acid (0.15mole) in(16ml) H,SO,.
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The mechanism:

RN o 0

N7

NHy,-C-NHNH+ S » NH,C-NHNHC—R
OH .\
+ OH
8
é\\OH
GO0
NH,-C-NHNHC—R
OH
N—N
/B N—N" .
HN—Z B—R H.0
? S -y N—l/
S oH

Synthesis of 5-(Benzylidene-amino)-[1,3,4]thiadiazole derivatives (7-24)
A mixture of 0.0lmole 2-amino-5-R-[1,3,4]thiadiazole and 0.01lmole of the aromatic
aldehyde in 10ml absolute ethanol was refluxed in water bath for 30min.
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