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I N T R O D U C T I O N

The synthesis of novel thiadiazole derivatives and investi-
gation of their chemical and biological behaviour have gained
more importance in recent decades, various substituted thiadia-
zole compounds are associated with diverse pharmacological
activities. The specific pharmacological activities include anti-
bacterial [1], antifungiastic [2], anti-inflammatory [3], anti-
depressant [4], antileishmanial [5], antioxidant [6], anticonvulsant
[7], antitumoural [8], antitubercular [9], carbonic anhydrase
inhibitor [10] and cardio-protective action [11,12]. Recently,
small heterocyclic thiadiazolidinones (TDZD) were described
as the first non-ATP competitive GSK-3beta inhibitors [13] as
potential drugs for the treatment of Alzheimer′s disease.

The chemistry of pyrimidine and its derivatives has been
studied extensively since the past century due to their diverse
biological activities [14-17]. Some pyrimidine derivatives give
stable and good quality nanomaterials with numerous important
electrical and optical properties [18]. They contained important
interesting structural coordinating substitute ligand in supra-
molecular metallo-grid like architectures [19] and in novel
organic/inorganic hybrid types of molecular wires [20]. In addi-
tion, pyrimidines play important role for many biochemical
processes, including sucrose and cell wall polysaccharide meta-
bolism [21] and also as in medicinal chemistry [22]. They also

2-Amino-5-phenyl-1,3,4-thiadiazole on reaction with ethyl-2-cyano-
3,3-bis(methylthio)acrylate in the presence of N,N′-dimethyl formamide
and catalytic amount of anhydrous potassium carbonate afforded 7-
(methylthio)-5-oxo-2-phenyl-5H-[1,3,4]thiadiazolo[3,2-b]pyrimidine-
6-carbonitrile under similar experimental condition, compounds 7-
(methylthio)-5-oxo-2-phenyl-5H-[1,3,4]thiadiazolo[3,2-b] pyrimidine-
6-carbonitrile on treatment independently with aryl amines/ heteryl
amines/phenols containing active methylene group yielded correspon-
ding 7-substituted derivatives. All these newly synthesized compounds
were screened for antimicrobial activity.
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posses anticancer [23], anticonvulsant, anti HIV-1 and selective
hepatitis B virus inhibiting activities [24]. Some annulated pyri-
midines are used in the treatment of cardiovascular diseases
[25], human cancer produced by on cogenic activation of RET
[26], insomnia [27] and a sexual blood stages of all type of
malaria [28].

The increasing importance of pyrimidine and its derivative
as intermediate for the synthesis of useful biological compounds
prompted us to develop a new method for their synthesis from
ethyl-2-cyano-3,3-bis(methylthio)acrylate with 2-amino-5-
phenyl[1,3,4]thiadiazole leading to the synthesis of 7-substi-
tuted derivatives of 7-(methylthio)-5-oxo-2-phenyl-5H-[1,3,4]
thiodiazolo[3,2-a]pyrimidine-6-carbonitrile and its derivatives.

E X P E R I M E N T A L

All the chemicals and reagents were purchased from comm-
ercial suppliers. Melting points of synthesized compounds
were determined by open capillary tubes and are uncorrected.
Purity of all the products was routinely checked by thin layer
chromatography (TLC) on pre-coated sheets of silica gel-C
plates of 0.25 mm thickness using UV Chember for detection.
Perkin-Elmer FT-IR spectra were recorded in KBr pallets on
infrared spectrophotometer. Brukner advance spectrophoto-
meter 300 MHz was used to record 1H and 13C NMR spectra
in DMSO-d6 using TMS as internal standard. Mass spectra were
recorded on FT-VC-7070 H mass spectrometer using EI technique
at 70 eV. All the reactions were carried out under ambient atmos-
phere. Elemental analysis was performed on a Heraeus CHN-O
rapid analyzer.

Synthesis of 7-(methylthio)-5-oxo-2-phenyl-5H-[1,3,4]-
thiadiazolo[3,2-b]pyrimidine-6-carbonitrile (3): A mixture
of 2-amino-5-phenyl-1,3,4-thiadiazole (1) (0.01 mol) and
ethyl-2-cyano-3,3-bis(methylthio)acrylate (2) (0.01 mol) was
refluxed in the presence of 10-15 mL of N,N′-dimethyl forma-
mide (DMF) and the catalytic amount of anhydrous potassium
carbonate for 5 h. The reaction mixture was cooled to room
temperature and poured into ice-cold water. The separated solid
product was filtered, washed with water, and recrystallized
from alcohol to give pure product 3 (Scheme-I).

Synthesis of 7-substituted derivatives of 7-(methylthio)-
5-oxo-2-phenyl-5H-[1,3,4]thiodiazolo[3,2-a]pyrimidine-6-
carbonitrile: A mixture of compound 3 (10 mmol) was refluxed
independently with different substituted aryl amines, substi-
tuted phenols, heteryl amines and compounds containing an
active methylene group (10 mmol) was refluxed independently
in the presence of anhydrous potassium carbonate (10 mg) in
DMF (10 mL) for 3-6 h. Then reaction mixture was cooled to
room temperature and poured into ice cold water, the separated
crystalline solid obtained was filtered and washed with cold

water and recrystallized with ethanol to afford 7-(methylthio)-
5-oxo-2-phenyl-5H-[1,3,4]thiadiazolo[3,2-b]pyrimidine-6-
carbonitrile derivatives.

Now, 7-(methylthio)-5-oxo-2-phenyl-5H-[1,3,4]thiadiazolo-
[3,2-b]pyrimidine-6-carbonitrile (3) and different substituted
aryl amines/phenols/heteryl amines and compound containing
active methylene group was refluxed separately in the presence
of anhydrous K2CO3 and DMF to afford 7-substituted deriva-
tives of 7-(methylthio)-5-oxo-2-phenyl-5H-[1,3,4]thiodiazolo-
[3,2-a]pyrimidine-6-carbonitrile (4a-f, 5a-c, 6a-d and 7a-d)
(Scheme-II).

Spectral and analytical data

7-(Methylthio)-5-oxo-2-phenyl-5H-[1,3,4]thiadiazolo-
[3,2-a]pyrimidine-6-carbonitrile (3): m.p. 203-205 ºC, yield:
85 %. IR (KBr, νmax, cm-1): 2210 (-CN), 1654 (-CO); 1H NMR
(300MHz, DMSO-d6, ppm): δ 2.27 (s, 3H, SCH3), 7.55-8.09
(m, 5H, Ar-H); EI-MS (m/z: RA %): 301 (M+• +1, 100 %);13C
NMR (300 MHz, DMSO-d6, ppm): δ 12.81, 12.81 (-SCH3),
115.00 (-CN), 126.49, 127.53, 128.91, 129.46, 129.75, 131.32,
194.19. Elemental analysis of C13H4N4OS2 calcd. (found) %:
C, 51.98 (51.95); H, 2.68 (2.65); N, 18.65 (18.63).

7-(4-Fluorophenylamino)-5-oxo-2-phenyl-5H-[1,3,4]-
thiadiazolo[3,2-a]pyrimidine-6-carbonitrile (4a): m.p. 150-
152 ºC, yield 65 %. IR (KBr, νmax, cm-1): 3290 (-NH), 2210 (-CN),
1654 (-CO); 1H NMR (400 MHz, DMSO-d6, ppm): δ 4.30 (br, s,
1H, -NH), 77.22-8.10 (m, 10H, Ar-H); EI-MS (m/z: RA %):
364 (M+• + 1, 100 %) ; 13C NMR (400 MHz, DMSO-d6, ppm): δ
72.02, 116.02, 120.40, 129.02, 130.41, 134.22, 142.10, 159.02,
164.36, 172.10. Elemental analysis of C18H10N5OSF calcd. (found)
%: C, 59.50 (59.48); H, 4.48 (4.46); N, 20.76 (20.75).

7-(4-Chlorophenylamino)-5-oxo-2-phenyl-5H-[1,3,4]-
thiadiazolo[3,2-a]pyrimidine-6-carbonitrile (4b): m.p. 215-
217 ºC, yield 67 %. IR (KBr, νmax, cm-1): 3240 (-NH), 1660 (-CO),
2215 (-CN); 1H NMR (400 MHz, DMSO-d6, ppm): δ 4.05 (br, s,
1H, -NH), 6.90-7.20 (m, 5H, Ar-H), 7.40-8.60 (m, 4H, Ar-H);
EI-MS (m/z: RA %): 379 (M+• + 1, 100 %), 381 (M+• + 3, 33 %).
Elemental analysis of C18H10N5OSCl calcd. (found) %: C, 56.92
(56.90); H, 2.65 (2.63); N, 18.44 (18.42).

7-(4-Nitrophenylamino)-5-oxo-2-phenyl-5H-[1,3,4]-
thiadiazolo[3,2-a]pyrimidine-6-carbonitrile (4c): m.p. 193-
195 ºC, yield 61 %. IR (KBr, νmax, cm-1): 3230 (-NH), 2220 (-CN),
1675 (-CO); 1H NMR (400 MHz, DMSO-d6, ppm): δ 4.10 (br,
s, 1H, -NH), 7.06-7.20 (m, 5H, Ar-H), 7.28-8.69 (m, 4H, Ar-H);
EI-MS (m/z: RA %): 390 (M+• + 1, 100 %). Elemental analysis
of C18H10N6O3S calcd. (found) %: C, 55.38 (55.35); H, 2.58
(2.56); N, 21.53 (21.51).

7-(4-(Dimethylamino)phenylamino)-5-oxo-2-phenyl-
5H-[1,3,4]-thiadiazolo[3,2-a]pyrimidine-6-carbonitrile
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(4d): m.p. 219-221 ºC, yield 72 %. IR (KBr, νmax, cm-1): 3250
(-NH), 2240 (-CN), 1665 (-CO); 1H NMR (400 MHz, DMSO-
d6, ppm): δ 3.06 (s,6H,- N(CH3)2), 4.12 (br, s,1H,-NH), 6.38 -
7.22 (m, 5H, Ar-H), 7.26-8.05 (m, 4H, Ar-H); EI-MS (m/z:
RA %): 388 (M+• + 1, 100 %). Elemental analysis of C20H16N6OS
calcd. (found) %: C, 55.38 (55.35); H, 2.58 (2.56); N, 21.53
(21.50).

7-(4-Methylphenylamino)-5-oxo-2-phenyl-5H-[1,3,4]-
thiadiazolo[3,2-a]pyrimidine-6-carbonitrile (4e): m.p. 214-
216 ºC, yield 69 %. IR (KBr, νmax, cm-1): 3255 (-NH), 1690 (-CO),
2222 (-CN); 1H NMR (400 MHz, DMSO-d6, ppm): δ 2.40 (s,
3H, -CH3), 4.20 (br, s, 1H, -NH), 6.50-7.15 (m, 5H, Ar-H), 7.25-
8.10 (m, 4H, Ar-H); EI-MS (m/z: RA %): 379 (M+• + 1, 100 %).
Elemental analysis of C19H13N5OS calcd. (found) %: C, 59.49
(59.47); H, 3.65 (3.62); N, 19.49 (19.45).

7-(4-Methoxyaminophenylamino)-5-oxo-2-phenyl-5H-
[1,3,4]thiadiazolo[3,2-a]pyrimidine-6-carbonitrile (4f): m.p.
235-237 ºC, yield 74 %. IR (KBr, νmax, cm-1): 3268 (-NH), 1682
(-CO), 2215 (-CN); 1H NMR (400 MHz, DMSO-d6, ppm): δ
3.80 (s, 3H, -OCH3), 4.05 (br, s, 1H, -NH), 6.70-7.20 (m, 5H,
Ar-H), 7.30-8.02 (m, 4H, Ar-H); EI-MS (m/z: RA %): 375
(M+• + 1, 100 %). Elemental analysis of C19H13N5O2S calcd.
(found) %: C, 60.79 (60.76); H, 3.49 (3.45); N, 18.66 (18.65).

7-Piperidino-5-oxo-2-phenyl-5H-[1,3,4]thiadiazolo-
[3,2-a]pyrimidine-6-carbonitrile (5a): m.p. 140-142 ºC, yield
58 %. IR (KBr, νmax, cm-1): 2210 (-CN), 1639 (-CO); 1H NMR

(400 MHz, DMSO-d6, ppm): δ 2.53-2.59 (t, 4H, -2CH2), 2.72-
2.88 (m, 6H, -3CH2), 7.56-8.11 (m, 5H, Ar-H); EI-MS (m/z:
RA %): 340 (M+• + 1, 100 %). Elemental analysis of C17H15N5OS
calcd. (found) %: C, 60.52 (60.50); H, 4.48 (4.45); N, 20.76
(20.74).

7-Morpholino-5-oxo-2-phenyl-5H-[1,3,4]thiadiazolo-
[3,2-a]pyrimidine-6-carbonitrile (5b): m.p. 159-161 ºC, yield
60 %. IR (KBr, νmax, cm-1): 2210 (-CN), 1639 (-CO); 1H NMR
(400 MHz, DMSO-d6, ppm): δ 2.53-2.59 (t, 4H, -2CH2), 2.72-
2.88 (m, 4H,-OCH2), 7.06-7.98 (m, 5H, Ar-H); EI-MS (m/z:
RA %): 338 (M+• + 1, 100 %). Elemental analysis of C16H13N5O2S
calcd. (found) %: C, 56.63 (56.60); H, 3.86 (3.85); N, 20.64
(20.62).

7-(Pyrrolidino)-5-oxo-2-phenyl-7-(pyrrolidino)-5H-
[1,3,4]thiadiazolo[3,2-a]pyrimidine-6-carbonitrile (5c):
m.p. 177-179 ºC,yield 71 %. IR (KBr, νmax, cm-1): 2120 (-CN),
1645 (-CO); 1H NMR (200 MHz, DMSO-d6, ppm): δ 2.1 (t, 4H,
-2CH2), 2.95 (t, 4H, -NCH2), 7.4-7.9 (m, 5H, Ar-H); EI-MS (m/
z: RA %): 323 (M+• + 1, 100 %). Elemental analysis of C16H13N5OS
calcd. (found) %: C, 59.43 (59.40); H, 4.38 (4.36); N, 26.07
(26.05).

7-(4-Fluorophenoxy)-5-oxo-2-phenyl-5H-[1,3,4]thia-
diazolo[3,2-a]pyrimidine-6-carbonitrile (6a): m.p. 150-152
ºC, yield 65 %. IR (KBr, νmax, cm-1): 2210 (-CN), 1654 (-CO);
1H NMR (200 MHz, DMSO-d6, ppm): δ 4.12 (s, 1H, N-H), 7.22-
8.10 (m, 9H, Ar-H); EI-MS (m/z: RA %): 364 (M+• + 1, 100 %);
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13C NMR (300 MHz, DMSO-d6, ppm ): δ 72.40, 116.05, 120.15,
130.10, 134.70, 144.12, 150.14, 157.02, 160.10, 174.40.
Elemental analysis of C18H10N5OSF calcd. (found) %: C, 59.50
(59.48); H, 4.48 (4.45); N, 20.76 (20.74).

7-(4-Chlorophenoxy)-5-oxo-2-phenyl-5H-[1,3,4]thia-
diazolo[3,2-a]pyrimidine-6-carbonitrile (6b): m.p. 230-232
ºC, yield 67 %. IR (KBr, νmax, cm-1): 2210 (-CN), 1650 (-CO);
1H NMR (200 MHz, DMSO-d6, ppm): δ 7.20-7.70 (m, 5H, Ar-H),
7.80-8.30 (m, 4H, Ar-H); EI-MS (m/z: RA %): 380 (M+• + 1,
100 %), 382 (M+• + 3, 33 %). Elemental analysis of C18H9N4O2SCl
calcd. (found) %: C, 56.77 (56.75); H, 2.36 (2.35); N, 14.71 (14.70).

7-(4-Nitrophenoxy)-5-oxo-2-phenyl-5H-[1,3,4]thia-
diazolo[3,2-a]pyrimidine-6-carbonitrile (6c): m.p. 220-222
ºC, yield 65 %. IR (KBr, νmax, cm-1): 2205 (-CN), 1670 (-CO);
1H NMR (200 MHz, DMSO-d6, ppm): δ 7.4-8.2 (m, 9H, Ar-H);
EI-MS (m/z: RA %): 391 (M+• + 1, 100 %). Elemental analysis
calculated data for C18H9N5O4S calcd. (found) %: C, 55.24
(55.22); H, 2.32 (2.30); N, 17.89 (17.85).

7-(p-Tolyloxy)-5-oxo-2-phenyl-5H-[1,3,4]thiadiazolo-
[3,2-a]pyrimidine-6-carbonitrile (6d): m.p. 218-220 ºC,
yield 70 %. IR (KBr, νmax, cm-1): 2225 (-CN), 1650 (-CO); 1H
NMR (200 MHz, DMSO-d6, ppm): δ 2.1 (s, 3H, Ar-CH3) 7.10-
8.02 (m, 9H, Ar-H); EI-MS (m/z: RA %): 360 (M+• + 1, 100 %).
Elemental analysis calculated data for C19H12N4O2S calcd.
(found) %: C, 63.32 (63.30); H, 3.36 (3.35) ; N, 19.49 (19.47).

Diethyl-2-(6-cyano-5-oxo-2-phenyl-5H-[1,3,4] thiadia-
zolo[3, 2- a]pyrimidin-7-yl)malonate (7a): m.p. 185-187 ºC,
yield 74 %. IR (KBr, νmax, cm-1): 2210 (-CN), 1666 (-CO); ; 1H
NMR (300 MHz, DMSO-d6, ppm): δ 2.53-2.63 (t, 6H, 2CH3),
2.88 (q, 4H, 2CH2), 4.60 (s, 1H, -CH), 7.33-8.11 (m, 5H, Ar-H);
EI-MS (m/z: RA %): 412 (M+• + 1, 100 %); 13C NMR (400
MHz, DMSO-d6, ppm): δ 12.75, 14.47, 34.18, 115.58, 126.34,
126.47, 128.85, 129.23, 129.47, 131.36, 175. Elemental analysis
for C19H16N4O5S calcd. (found) %: C, 55.33 (55.30); H, 3.91
(3.91); N, 13.58 (13.56).

Ethyl 2-(6-cyano-5-oxo-2-phenyl-5H-[1,3, 4]thiadiazolo
[3,2-a]pyrimidin-7-yl)-3 oxobutanoate (7b): m.p. 190-192 ºC,
Yield 69 %. IR (KBr, νmax, cm-1): 2222 (-CN), 1750 (-COOC2H5),
1640 (-CO); 1H NMR (300 MHz, DMSO-d6, ppm): δ 1.6 (t, 3H,
-CH3), 2.2 (s, 3H, COCH3), 3.4 (q, 2H, -OCH2), 4.25 (s, 1H, -CH),
7.20-7.96 (m, 5H, Ar-H); EI-MS (m/z: RA %): 382 (M+• + 1,
100 %); Elemental analysis of C18H14N4O4S calcd. (found) %:
C, 55.54 (55.51); H, 3.69 (3.66); N, 19.17 (19.16).

Ethyl 2-cyano-2-(6-cyano-5-oxo-2-phenyl-5H-[1,3,4]-
thiadiazolo[3,2-a]pyrimidin-7-yl)acetate (7c): m.p. 169-
171 ºC, yield 76 %. IR (KBr, νmax, cm-1): 2230 (-CN), 1740
(-COOC2H5); 1H NMR (300 MHz, DMSO-d6, ppm ): δ 2.6 (t, 3H,
-CH3), 3.6 (q, 2H, -OCH2), 4.0 (s, 1H, -CH), 7.02-7.90 (m, 5H,
Ar-H); EI-MS (m/z: RA %): 365 (M+• + 1, 100 %); Elemental
analysis of C17H11N5O3S calcd. (found) %: C, 55.88 (55.86);
H, 3.03 (3.00); N, 19.17 (19.15).

7-(Dicyanomethyl)-5-oxo-2-phenyl-5H-[1,3,4]thia-
diazolo[3, 2-a]pyrimidine-6-carbonitrile (7d): m.p. 180-182
ºC, yield 73 %. IR (KBr, νmax, cm-1): 2235 (-CN), 1660 (-CO);
1H NMR (300 MHz, DMSO-d6, ppm ): δ 4.20 (s, 1H, -CH), 7.40-
7.80 (m, 5H, Ar-H); EI-MS (m/z: RA %): 318 (M+• + 1, 100
%); Elemental analysis of C15H6N6OS calcd. (found) %: C,
56.60 (56.58); H, 1.90 (1.88); N, 26.40 (26.37).

R E S U L T S A N D   D I S C U S S I O N

In present work, we have reported one pot synthesis of 3-
cyano-2-methylthio-4-oxo-7-phenyl pyrimido[2, 3-d]-1,3,4-
thiadiazole (3) and their 2-substituted derivatives from the
reaction of ethyl-2-cyano-3,3-bis(methylthio)acrylate (2) with
2-amino-5-phenyl-1,3,4-thiadiazole in the presence of DMF
and catalytic amount of anhydrous K2CO3.

The structure of compound 3 was assigned on the basis
of elemental analysis, IR, 1H NMR, 13C NMR and mass spectral
data. A mechanism for the formation of compound 3 and its
derivatives can be adducted as shown in Scheme-III. Compound
3 possess a replaceable active methyl-thio group at 7-position
which is activated by the ring 1-nitrogen atom and the electron
withdrawing cyano group at 6-position. Hence, it is deduced
that compound 3 would become principal precursor for the
synthesis of its 7-substitued derivatives. Appropriately, 7-substi-
tuted derivatives of compound 3 have been prepared by reacting
compound 3 with selected N-, O- and C-nucleophiles like aryl
amines, heteryl amines, substituted phenols and compounds
containing active methylene group. These reactions resulted
in the formation of 7-substituted derivatives of compound 3.
According to this method, compound 3 on reaction independently
with 4-fluoro/chloro/nitro/dimethylamino/methyl and 4-methoxy
aniline in presence of DMF and catalytic amount of anhydrous
K2CO3 to afforded 7-(4-fluorophenylamino, 4-chlorophenyl-
amino, 4-chlorophenylamino, 4-nitrophenylamino, 4-N,N-
dimethylphenylamino, 4-methylphenylamino, 4-methoxyphenyl-
amino)-5-oxo-2-phenyl-5H[1,3,4]thiodiazolo[3,2-a] pyrimidine-
6-carbonitrile (4a-f), respectively.
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Under similar experimental conditions compound 3 reacted
independently with heterylamines like piperidine, morpholine,
and pyrrolidine to obtain 5-oxo-2-phenyl-7-(piperidino,
morpholino and pyrollidino)-5H-[1,3,4]thiodiazolo[3,2-a]
pyrimidine-6-carbonitrile (5a-c), respectively.
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Compound 3 was again refluxed in K2CO3 and DMF inde-
pendently with different substituted phenols like p-bromo,
p-chloro, p-nitro and p-methyl phenol to afford 7-(4-bromo-
phenoxy, 4-chlorophenoxy, 4-nitrophenoxy and 4-methyl
phenoxy)-5-oxo-2-phenyl-5H-[1,3,4]thiodiazolo[3,2-a]-
pyrimidine-6-carbonitrile (6a-d). Under similar experimental
conditions, compound 3 was reacted independently with diethyl
malonate, ethyl acetoacetate, ethyl cyanoacetate and malanonitrile
to obtain 7-(diethyl malonate, ethyl acetoacetate, malononitrile
and ethyl cyanoacetate)-5-oxo-2-phenyl-5H-[1,3,4]thiodiazolo-
[3,2-a]pyrimidine-6-carbonitrile derivatives (7a-d) .

All the synthesized compounds (4a-f, 5a-c, 6a-d and 7a-d)
exhibited absorption bands in their IR spectra in the range of
2250-2105 and 1710-1640 cm-1 due to -CN stretching and -CO
stretching, respectively. 1H NMR, 13C NMR and mass spectral
data are also in agreement with the structure assigned to the
synthesized compounds (4a-f, 5a-c, 6a-d and 7a-d).

Antimicrobial activity: The synthesized compounds (4a-
f, 5a-c, 6a-d and 7a-d) of the series 7-(methylthio)-5-oxo-2-
phenyl-5H-[1,3,4]thiadiazolo[3,2-a]pyrimidine-6-carbonitrile
(3) and its 7-substituted derivatives were evaluated for their
antibacterial activity against Gram positive species S. aureus
and Gram negative species E. coli and P. vulgaris by paper
diffusion method. All the synthesized compounds were dissolved
in dimethyl sulphoxide (DMSO). The synthesized compounds
exhibited zone of inhibition at 10-18 mm in diameter where
as standard Penicillin exhibited zone of inhibition at 10 and
15 mm in diameter against S. aureus and 10 and 18 mm in
diameter against E. coli and 10 and 14 mm in diameter against
P. vulgaris and standard Streptomycin exhibited 15, 18 and 14
mm zone of inhibition against S. aureus, E. coli and P. vulgaris,
respectively (Table-1). Nystatin exhibited zone of inhibition
at 5 and 18 mm in diameter against A. fumigates. Amongst these
synthesized compounds (4b, 5a and 7c) shows higher zone of

TABLE-1 
ANTIMICROBIAL POTENTIAL OF (4a-f, 5a-c, 6a-d AND 7a-d) 

Zone of inhibition in mm* (activity index)std 
Entry Compd. S. 

aureus 
E.  

coli 
P. 

vulgaris 
A. 

fumigatus 
1 3 13 11 13 35 
2 4a 10 11 11 13 
3 4b 15 14 21 13 
4 4c ND 18 13 13 
5 4d ND 10 ND 12 
6 4e 11 18 13 ND 
7 4f 10 14 12 ND 
8 5a 15 14 21 13 
9 5b ND 18 13 13 
10 5c 10 11 12 05 
11 6a ND 14 12 13 
12 6b 10 12 10 ND 
13 6c 10 ND ND 05 
14 6d 12 10 11 ND 
15 7a ND 16 14 ND 
16 7b 10 12 10 ND 
17 7c 13 12 12 13 
18 7d 11 18 13 18 
19 Penicillin 26 40 18 – 
20 Streptomycin 40 35 34 – 
21 Nystatin – – – 40 

ND= Not detected 

 

inhibition against S. aureus. Compounds (4c, 5b and 7a) shows
higher zone of inhibition against E. coli and compounds (4b,
5a and 7a) shows higher zone of inhibition against P. vulgaris
as compared to other compounds. The compounds (3 and 7d)
shows higher zone of inhibition against A. fumigates as compared
to other compounds (Table-1).

Conclusion

In summary, a new series of 7-substituted pyrimido[2,3-d]-
thiadiazole derivatives using an efficient, green and easy proto-
col were synthesized and characterized. The pyrimido[2,3-d]-
thiadiazole derivatives and its 7-substituted derivatives were
evaluated for antimicrobial activity. The synthesized
compounds can be easily isolated by simple workup technique,
less expensive, short time, requires ambient reaction condition,
and give excellent yields.
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