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Abstract
Reaction of 2-amino-5-mercapto-1,3,4-thiadiazole S with different aldehydes
6-11 afforded the corresponding imino derivatives 12-17. The structures of these
products were characterized by their elemental analysis (C.H.N) , '"H NMR and
mass spectra. Compound 16 was also characterized by its BC NMR. The
antibacterial screening of 12-17 has been reported.
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Introduction

1,3,4-Thiadiazole and its derivatives have become very uw.eful
compounds in medicine, agriculture and in many fields of technology. One
of the best known drugs based on the thiadiazolé molecule is acetazolamlde
(Acetazo\a@, 1) (Aldrich , 1986)., which is a carbonic anhydrase inhibitor,
and used in the chemotherapy of glucoma, epilepsy and congestive cardiac
failure. Several workers reported the importance of some thiadiazole
derivatives as antihypertensive and anticonvulsive agent. It has been
reported also that 2-aminothiadiazole attached to the phenyl sulfonyl group
(Derwent , 1994) exhibited a potent biological activity like: (Sulfameti®, 2)
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.= antimicrobial agent , (Trifuorm®, 3) as diuretic agent and (Methidath®,
: as insecticide. Additionally, some 1,2,4-triazolo-1,3,4-thiadiazole
‘=rivatives (Mihele et. al. , 1994) (Al-Younis , 1990)

_;N_OZSKSVNH_@_CHa HQNQSOQ_HW/S?sf

N—N N—N
1 2

(Acetazol : Epilepsy , Gloucoma) (Sulfameti : Urinary-tract Infection)
Congestive Cardiac-Failure

s
o S o S0,
94 o
ﬁ /N—N HC—C—N=C N
o- CF,
3 4
(Methidath : Indsecticides) (Trifluorm : Diuretics)

showed remarkable activity against Escherichia coli, Staphylococcus aureus
and Candida albicans as well as effective antifungal agents (Joule and
Smith , 1972) (Suman and Bahel , 1979). Recently, thiofunctionalization of
some 2-amino-5-mercapto-1,3,4-thiadizole derivatives has been reported
(Al-Masoudi et. al , 1993). In 1996, Kornis (Kornis , 1996) has reviewed
widely the chemistry of 1,3,4-thiadiazoles including the biological activity
of such interesting compounds.- Our aim here is to synthesize some schiff's
bases of 1,3,4-thiadiazole derivatives and evaluation of their antibacterial
activity in comparison to the above known biological active thiadiazole

derivatives by studying the structure-activity relationship (SAR).
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Results and Discussion

Treatment of the thiadiazole 5 with different aldehydes 6-11 in boiling
ethanol gave, after purification from recrystallization or short column of
silica gel, the pure imino derivatives 12-17 in 70 - 83% yield, as crystalline
compounds (scheme 1). The structures of these products were established
from their elemental analysis, mass mcasurments and "H NMR spectra. All
the NMR spectra were characterized by the presence of SH group at ~514.0,
since the imino proton (H-1') is appreared at ~& 8.0. The thiophene protons
were assigned from their HMQC experiment (Silverstein and Webster ,
1998) and 2D NMR spectra. The aromatic protons signals appeared in the
region at ~ 6 8.7 - 7.3.

Scheme 1
N—N N—N _
HS«( }‘NHZ + RCHO HS—( >'N=CHR
S S
5 6-11 12-17
12 13 14 15 16 17
R= OH OH S ==
S o
_ HO = =
OH OH

Biological activity :

The antimicrobial activity of the prepared compounds 12-17 was
determined by the agar diffusion method (Perez et. al , 1990). A 0.1%
solution of the tested compounds in propylene glycol was used. The
microorganisms used were Staphylococcus aureus, Escherichia coli and Ps.
aeruginosa. A 0.1% solution of streptomycin in propylene glycol was used

as a standard. Thus, sterile nutrient agar (oxide) was inoculated with the
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~=sz=d organisms. Three drops of the solution of the tested compounds were

«=parately place in cups (8 mm diameter) cut in the agar medium. The plates

=re incubated at 37°C for 24 h. The resulting inhibition zones were
—=asured. Under these conditions, the prepared compounds showed slightly
»r no activity against the above mentioned organisms, except compound 16
-<hibited slight activity against S.aureus (inhibition zone diameter =
12mm), and against E. coli (7 mm), but no activity against Ps aeruinosa,
whereas the inhibition zones exhibited by streptomycin against the same
srganisms were 29, 25 and 13 mm respectively. In conclusion with
structure-activity relationship (SAR), it has been found that the linkage of
the imino group with the thiadiazole backbone will not increase the potency
of the new products toward the growth inhibition of the microorganisms,
unless in case of the thiophene derivatives which showed interesting
biological activity in similar analogues.

Experimental :

General. Melting points are uncorrected. NMR spectra were acquired with
a Bruker DRX 600 (‘H : 600.13 MHz, °C : 150.91 MHz) and AC-250
spectrometers. The chemical shifts (8:, Oc) are referenced to
tetramethylsilane (TMS) as internal standard. Spectra were acquired at 300

K.

Preparation of the 2-imino derivatives of 3-mercapto-1,3,4-thiadiazole.

General procedure. A mixture of the aldehyde compound (5.0 mmol) in
dry ethanol (50 ml) and the thiadiazole derivative 1 (5.6 mmol) was heated
under reflux for 5 h. Then the mixture was evaporated and the residue was

purified by recrystallization from ethanol or from short column of silica gel,

using chloroform-methanol 4: 1 as eluent.
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2-[(2,4-Dibydroxyphenyl—l-yl)-imino]-5-mercapt0-l,3,4—thiadiazole (12).

From 2,4-dihydroxybenzaldehyde 6 (0.69 g). Yield: 1.26 g, 83%;
m.p.225-228 °C. 8y (CDCL): 14.0 (s, 1H, SH); 8.60 (d, 1H, J 5.4 Hz, ArH);
8.10 (5, 1H, H-1', @N=CH)] ; 7.77 (5, 1H, ArH); 7.64, 7.45 (2s, 2H, 2,4-
OH); 7.34 (d, 1H, J 5.5 Hz, ArH). Anal. Calc. for CoHSoN302(253.3):
C,42.68 ; H,2.79 N,16.59. Found: C,42.43 ; H2.70; N,16.32. MS: m/z
253 (M).

2—[(2-Hydroxyphenyl-1—yl)-imin0]—S—mercapto—l,3,4-thiadiazole 13).

From 2—hydroxybenzaldehyde 7 (0.61 g). Yield: 1.05g , 75% , m.p. 229-
232 °C. oy (CDCl3): 142 (s, 1H,;SH) 3 g.58-7.31 (m, 7H, ArH, (N=CH),
OH). Anal. Calc. for CoH7S:N30 - (237.3) : C, 4555 ; 1,297 3 N, 17.71.
Found: C, 45.31; H,2.82;N, 17.52 MS: m/z 237 (M+).

2-[(3-Hydroxyphenyl—1-yl)-imino]-5-mercapto-l,3,4—thiadiazo\e (14).

From 3-hydroxybenzaldehyde 8 (0.61 g). Yield: 1.09g , 78% , m.p. 227-
229 °C. &y (CDCl3): 14.0 (s, 1H, SH) ; 8.51-7.30 (m, 7H, ArH, (N=CH),
OH). Anal. Cale. for CoH7SN30 - (237.3) : G, 4555 1 H, 297 5 N, il
Found: C, 45.27 - H,2.90 : N, 17.50. MS: m/z 237 (M+).

2—[(4-Hydroxyphenyl—1-yl)-imin0]-S—mercapto-l,3,4-thiadiazole (15).

From 4-hydr0xybenza1dehyde 9 (0.61 g). Yield: 1.11g , 80% , m.p. 232-
235 °C. 8y (CDCl3): 14.0 (s, 1H, SH) ; 8.68 (d, 1H, J5.5 Hz, ArH) ; 8.47 (s,
2H, ArH) ; 8.11 (s, 1H, H-P , N=CH)]; 7.45 (s, IH, OH) ; 734 (d, 1H, J5.5
Hz, ArH). Anal. Cale. for CoH7S$:N30 (237.3) : G, 45.55 ; H, 297 ; N,
17.71. Found: C,45.26 ; H,2.88; N, 17.49. MS: m/z 237 (M.
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5—\Iercapto-Z-[(thiophen—l—yl)-imino]—1,3,4-thiadiazole (16).

From 2-carboxythiophene 10 (0.56g). Yield: 0.89g, 70%, m.p. 242-
246°C. &y (CDCls): 1442 (s, 1H, SH) ; 8.67 [d, 1H, H-2", J 1.0 Hz,
‘hiophene)] ; 8.57 [dd, 1H, H-4", J 4.2 Hz, 1.0 Hz, (thiophene)] ; 8.41 8d,
'H. H-5", J 1.0 Hz, (thiophene)] ; 8.00 (s, 1H, H-1, (N=CH)].Oc¢ (CDCls):
179.5 (C-5) ; 162.2 (C-2) ; 154.2 [C-2', (N=CH)] ; 138.8 (C-3") ; 136.4 [(C-
2". (thiophene)] ; 128.7 [C-4", (thiophene)] ; 125.4 [C-5", (thiophene)].
Anal. Cale. for C,HsS3N3 : (227.33) : C, 36.98 ; H, 2.22 : N, 18.48. Found:
- 36.71 ; H,2.17; N, 18.17. MS: m/z 228 (MH").

2-[(F uran-2-yl)-imin0]-S-mercapto-l,3,4-thiadiazole 17).

From 2-carboxyfuran 11 (0.48 g). Yield: 0.83g, 70%, m.p. 238-241 °C.
13.16 (s, 1H, SH) ; 7.82 [s, H, (N=CH)] ; 7.51 [dd, 1H, Jy4=3.5Hz, J5=
1.9 Hz, H-3", (furyD)] ; 7.35 [dd, 1H, H-4",(furyD)] 6.21 [dd, 1H, H-5",
furyl)]. Anal. Calc. for CHsSoN30 = (211.3) 0 G, 39.80 ; H, 2.39 ; N, 19.39.
Found: C,39.62 ; H,2.29 ' N, 19.09. MS: m/z 211 (M+).
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