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ABSTRACT

Reaction of derivatives of ethyl vinyl ether or ketene dithioacetal substituted with alkyl and aryl
groups with hydrazine hydrate afforded respective pyrazole derivatives. This on subsequent
treatment with a-halosubstituted acyl halide resulted in the respective N-acylated derivative.
Reaction of N-acylated derivative with mercaptoheterocyclic compounds in the presence of base
resulted in the formation of Sulphur bridged pyrazole derivatives.

Keywords: pyrazole, ethyl vinyl ether, ketene dithioacetakroaptoheterocycles, chloroacetyl
chloride, bromopropionyl bromide.

INTRODUCTION

In recent years pyrazole derivatives have recesigdificant attention owing to their diverse
range of biological properties particularly beingitungal, antitubercular, antibacterial, antivjral
anticancer and antioxidant [1-4]. Heterocyclesringanitrogen, sulphur, oxygen and thiazole
moieties constitute the core structure of a nunatbdrologically interesting compounds. Some
of them are tetrazoles, fused thiazoles, thiadeszabxadiazoles, triazoles, which are structural
subunits of several biologically active compoun8&s7]. In our recent communication we
reported some of the novel sulphur bridged pyradelévatives having thiomethyl substituent at
the 3-position of pyrazole ring, their charactetiama and biological activities [8].
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EXPERIMENTAL SECTION

General

Melting points were determined on a Buchi Meltirggnd B-540 instrument and are uncorrected.
The purity of the compounds was analyzed by thyedahromatography (pre-coated silica gel,
Merck, chloroform/methanol, 8:2). The mass speutege recorded in PE-SCIEX API-3000
LC/MS/MS with Turbo ion spray. Thed and**C NMR spectra were recorded in DMSO-d6 on
a Bruker Avance 400 MHz Spectrometer with multieaclBBO Probe and TMS as an internal
standard.

(1-Ethoxyethylidene)malononitrile (1a):

A mixture of malononitrile (10 g; 151 mmol), trigflhorthoacetate (24.56; 151 mmol) and acetic
anhydride (37.09 g; 363 mmol) was heated undenxdtr 8-10 hours. The by-product such as
acetic acid, ethyl acetate and ethanol were rembyatistillation under vacuum. To the residue
chilled water was added. The solid product wderild and washed with chilled water. Drying
the product under vacuum afforded (1-ethoxyethyi@ealononitrile. (Yield 16.2 g, 78.60 %).

[Ethoxy(phenyl)methylenelmalononitrile (1b):
By following the procedure disclosed fa@a, use of triethyl orthobenzoate instead of triethyl
orthoacetate afforded [ethoxy(phenyl)methylene]matutrile. (Yield 27.4 g, 91.31 %)

[Bis(methylthio)methylenelmalononitrile (1c):

To a solution of potassium hydroxide (114.09 g; 208mol) in water (80 mL) N,N-
dimethylformamide (150 mL) was added at ice colohgerature. To the reaction mixture
malononitrile (58.4 g; 884 mmol) was added andedifor 10 minutes at ice cold temperature.
Carbon disulphide (67.31 g; 884 mmol) was addedlgldy controlling the temperature at 0-5
°C. The reaction temperature was raised slowlyéC and stirred for 30 minutes at the same
temperature. The reaction mixture was cooled t6@@&nd dimethylsulphate (209.62 g; 1662
mmol) was added slowly. The reaction mixture wagngied by adding crushed ice with
stirring. The precipitated product was filtered awdshed with ice cold water. Drying the
product under vacuum to afford ethyl 2-cyano-3 §1biethylthio)acrylate.

5-Amino-3-methyl-1H-pyrazole-4-carbonitrile (2a):

A mixture of (1-ethoxyethylidene)malononitrile (20 147 mmol) and hydrazine hydrate (14.72
g; 294 mmol) in methanol (30 mL) was heated un@fux till completion of reaction. The
reaction was monitored by thin layer chromatograpbing chloroform/methanol (8:2). After
completion of reaction, methanol was removed byildison under vacuum. To the residue
chilled water was added. The crystallized produas filtered and washed with chilled water.
Drying the product under vacuum afforded 5-aminox&hyl-1H-pyrazole-4-carbonitrile.
(Yield 10.3 g, 57.41 %)Wz 123.2 (M+H); '"H NMR 2.12 (3H, s, Ch), 6.21 (2H, s, Ni) 11.64
(1H, s, NH)

5-Amino-3-phenyl-1H-pyrazol e-4-carbonitrile (2b):

By following the procedure disclosed f@a, use of [ethoxy(phenyl)methylene]malononitrile
instead of (1-ethoxyethylidene)malononitrile affedd 5-amino-3-phenyl-1H-pyrazole-4-
carbonitrile. (Yield 14.6 g, 78.56 %)z 185.1 (M+H): *H NMR 6.50-7.53 (5H, m, Ar), 7.83

(2H, s, NH) 12.17 (1H, s, NH)
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5-Amino-3-(methylthio)-1H-pyrazol e-4-carbonitrile (2c):

By following the procedure disclosed fda, use [bis(methylthio)methylene]lmalononitrile
instead of (1-ethoxyethylidene)malononitrile affedd 5-amino-3-(methylthio)-1H-pyrazole-4-
carbonitrile. (Yield 16.2 g, 71.52 %)Yz 155.2 (M+H):; *H NMR 2.43 (3H, s, SCh), 6.47 (2H,
s, NH) 11.97 (1H, s, NH)

5-Amino-1-(chloroacetyl)-3-methyl-1H-pyrazole-4-carbonitrile (3a):

To a suspension of 5-amino-3-methyl-1H-pyrazoleabonitrile (8 g; 66 mmol) in acetone (80
mL) chloroacetyl chloride (8.89 g; 79 mmol) was eddt ice cold temperature. To the reaction
mixture, triethylamine (9.95 g; 98 mmol) was slowlyded. The reaction was monitored by thin
layer chromatography using chloroform/methanol X8:After completion of reaction, ice cold
water was slowly added to the reaction mixture. e Tnecipitated product was filtered and
washed with ice cold water. Drying the product emdracuum afforded 5-amino-1-
(chloroacetyl)-3-methyl-1H-pyrazole-4-carbonitril€Yield 6.7 g, 51.50 %)m/z 199.5, 216.2,
218.2 (M-H); 'H NMR 2.23 (3H, s, Ch), 5.07 (2H, s, SCH), 8.16 (2H, s, Nb)

5-Amino-1-(chloroacetyl)-3-phenyl-1H-pyrazole-4-carbonitrile (3b):

By following the procedure disclosed faBa, use of 5-amino-3-phenyl-1H-pyrazole-4-
carbonitrile instead of 5-amino-3-methyl-1H-pyrazdl-carbonitrile afforded 5-amino-1-
(chloroacetyl)-3-phenyl-1H-pyrazole-4-carbonitriléYield 7.1 g, 62.71 %)z 261.4 (M+H)’;
'H NMR 5.13 (2H, s, SC}), 7.54-7.90 (5H, m, Ar), 8.16 (2H, s, NH

5-Amino-1-(2-bromopropanoyl)-3-(methylthio)-1H-pyrazol e-4-carbonitrile (3c):

To a suspension of 5-amino-3-(methylthio)-1H-pytazb-carbonitrile (3 g; 19.5 mmol) in
acetone (30 mL) 2-bromopropionyl bromide (5.05 @.42mmol) was added at ice cold
temperature. Triethylamine (2.96 g; 29.2 mmol) wdded slowly to the reaction mixture. The
reaction was monitored by thin layer chromatograpbing chloroform/methanol (8:2). After
completion of reaction, ice cold water was slowlgded to the reaction mixture. The
precipitated product was filtered and washed with ¢old water. Drying the product under
vacuum to afford 5-amino-1-(2-bromopropanoyl)-3-{nyihio)-1H-pyrazole-4-carbonitrile.
(Yield 3.6 g, 63.99 %)m/z 289.3, 291.3 (M+HY} *H NMR 1.69 (3H, d, CHCh), 2.52 (3H, s,
SCHg), 5.25 (1H, q, CiEH3), 8.13 (2H, s, NR)

5-Amino-1-(2-bromopropanoyl)-3-methyl-1H-pyrazole-4-car bonitrile (3d):

By following the procedure disclosed 30, use of 5-amino-3-methyl-1H-pyrazole-4-carbonitrile
instead of 5-amino-3-(methylthio)-1H-pyrazole-4wamitrile  afforded  5-amino-1-(2-
bromopropanoyl)-3-methyl-1H-pyrazole-4-carbonitrilgrield 3.9 g, 61.76 %)z 255.2, 257.2
(M-H)"; '"H NMR 1.81 (3H, d, CHCh), 2.18 (3H, s, Ch), 5.47 (1H, q. CI&Hs), 8.06 (2H, s,
NH>)

5-Amino-1-(2-bromopropanoyl)-3-phenyl-1H-pyrazole-4-carbonitrile (3e):

By following the procedure disclosed 3g, use of 5-amino-3-phenyl-1H-pyrazole-4-carbonitrile
instead of 5-amino-3-(methylthio)-1H-pyrazole-4twamitrile  afforded  5-amino-1-(2-
bromopropanoyl)-3-phenyl-1H-pyrazole-4-carbonitrilgfield 3.5 g, 67.33 %)1/z317.1, 319.0
(M-H)"; 'H NMR 1.77 (3H, d, CHCH), 5.63 (1H, g, Cl€Hs3), 7.41-7.91 (5H, m, Ar), 8.20 (2H,
s, NHp)
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5-Amino-1-[(1,3-benzothiazol-2-ylthio)acetyl]-3-methyl-1H-pyrazole-4-carbonitrile (5a):

To a mixture of 5-amino-1-(chloroacetyl)-3-methy-pyrazole-4-carbonitrile (500 mg; 2.52
mmol) and 1,3-benzothiazole-2-thiol (440 mg; 2.6Bal) in acetone (15 mL) triethylamine
(306 mg; 3.03 mmol) was added slowly under ice teitdperature. The reaction was monitored
by thin layer chromatography using chloroform/methla(8:2). After completion of reaction,
chilled water was added to the reaction mixturehe Precipitated product was filtered and
washed with chilled water to afford 5-amino-1-[¢b@nzothiazol-2-ylthio)acetyl]-3-methyl-1H-
pyrazole-4-carbonitrile. (Yield 520 mg, 62.71 %)z 330.0 (M+H):; mp 172.4 °C(dec)'H
NMR 2.21 (3H, s, Ch), 4.97 (2H, s, SC}), 7.35-8.01 (4H, m, Ar), 8.03 (2H, s, NH

5-Amino-1-[(1,3-benzothiazol-2-ylthio)acetyl]-3-phenyl-1H-pyrazole-4-carbonitrile (5b):

To a mixture of 5-amino-1-(chloroacetyl)-3-pheny-pyrazole-4-carbonitrile (500 mg; 1.92
mmol) and 1,3-benzothiazole-2-thiol (340 mg; 2.06al) in acetone (15 mL) triethylamine
(233 mg; 2.31 mmol) was added slowly under ice tetdperature. The reaction was monitored
by thin layer chromatography using chloroform/methla(8:2). After completion of reaction,
chilled water was added to the reaction mixturehe Trystallized product was filtered and
washed with chilled water to afford 5-amino-1-[¢h&nzothiazol-2-ylthio)acetyl]-3-phenyl-1H-
pyrazole-4-carbonitrile. (Yield 610 mg, 81.24 %)z 392.1 (M+H); mp 179.6 °C(dec):H
NMR 5.09 (2H, s, SC}), 7.35-8.04 (10H, m, Ar), 8.16 (2H, s, MH

5-Amino-1-[2-(1,3-benzothiazol-2-ylthio) propanoyl]-3-methyl-1H-pyrazol e-4-carbonitrile (5¢):

To a mixture of 5-amino-1-(2-bromopropanoyl)-3-methH-pyrazole-4-carbonitrile (500 mg;
1.95 mmol) and 1,3-benzothiazole-2-thiol (340 mgP32 mmol) in acetone (10 mL)
triethylamine (251 mg; 2.48 mmol) was added slourgler ice cold temperature. The reaction
was monitored by thin layer chromatography usingrafiorm/methanol (8:2). After completion
of reaction, chilled water was added to the reactimixture. The precipitated product was
filtered and washed with chilled water to afford a®ino-1-[2-(1,3-benzothiazol-2-
ylthio)propanoyl]-3-methyl-1H-pyrazole-4-carbonligri (Yield 390 mg, 58.39 %)z 344.0
(M+H)"; mp 135.9 °C*H NMR 1.69 (3H, d, CHCH), 2.12 and 2.35 (3H, s, GH4.90 and 5.59
(1H, g, CHCHg), 7.38-8.03 (4H, m, Ar), 8.05 (2H, s, NH

5-Amino-1-[2-(1,3-benzothiazol-2-ylthio)propanoyl]-3-phenyl-1H-pyrazol e-4-carbonitrile (5d):

To a mixture of 5-amino-1-(2-bromopropanoyl)-3-pylebH-pyrazole-4-carbonitrile (500 mg;
1.57 mmol) and 1,3-benzothiazole-2-thiol (280 mg671 mmol) in acetone (10 mL)
triethylamine (198 mg; 2.04 mmol) was added slourgler ice cold temperature. The reaction
was monitored by thin layer chromatography usingrafiorm/methanol (8:2). After completion
of reaction, chilled water was added to the reactimixture. The precipitated product was
filtered and washed with chilled water to afford a®ino-1-[2-(1,3-benzothiazol-2-
ylthio)propanoyl]-3-phenyl-1H-pyrazole-4-carborigti (Yield 380 mg, 59.82 %)z 406.1
(M+H)"; mp 178.2 °CH NMR 1.71 (3H, d, CHCH), 4.95 and 5.80 (1H, g, GEHs), 7.33-8.05
(9H, m, Ar), 8.16 (2H, s, Nj)

5-Amino-1-[2-(1,3-benzothiazol-2-ylthio)propanoyl]-3-(methyithio)-1H-pyrazole-4-carbonitrile
(5e):

To a mixture of 5-amino-1-(2-bromopropanoyl)-3-(mdthio)-1H-pyrazole-4-carbonitrile (500
mg; 1.73 mmol) and 1,3-benzothiazole-2-thiol (31@;n1.85 mmol) in acetone (10 mL)
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triethylamine (228 mg; 2.25 mmol) was added slourgler ice cold temperature. The reaction
was monitored by thin layer chromatography usingrcfiorm/methanol (8:2). After completion
of reaction, chilled water was added to the reactimixture. The precipitated product was
fillered and washed with chilled water to afford a®ino-1-[2-(1,3-benzothiazol-2-
ylthio)propanoyl]-3-(methylthio)-1H-pyrazole-4-canhitrile.  (Yield 420 mg, 64.69 %)m/z
376.0 (M+H); mp 174.6 °CH NMR 1.70 (3H, d, CHCH), 2.31 (3H, s, SCh), 5.65 (1H, q,
CHCHg), 7.38-8.05 (4H, m, Ar), 8.18 (2H, s, NH

5-Amino-1-{[(1-methyl-1H-tetrazol-5-yl)thio] acetyl }-3-methyl- 1H-pyrazol e-4-carbonitrile (6a):
By following the procedure disclosed foa, use of 1-methyl-1H-tetrazole-5-thiol instead @-1,
benzothiazole-2-thiol afforded 5-amino-1-{[(1-mekiH-tetrazol-5-yl)thio]lacetyl}-3-methyl-
1H-pyrazole-4-carbonitrile. (Yield 420 mg, 59.95.%)z 330.0 (M+H); mp 146.3 °C*H NMR
2.18 (3H, s, Ch), 3.99 (3H, s, NCBh), 4.85 (2H, s, SC}), 8.03 (2H, s, NB)

5-Amino-1-{[(1-methyl-1H-tetrazol-5-yl)thio] acetyl }-3-phenyl-1H-pyrazol e-4-carbonitrile (6b):

By following the procedure disclosed falb, use of 1-methyl-1H-tetrazole-5-thiol instead of-1,3
benzothiazole-2-thiol afforded 5-amino-1-{[(1-meliiyH-tetrazol-5-yl)thio]acetyl}-3-phenyl-
1H-pyrazole-4-carbonitrile. (Yield 490 mg, 75.06).%vz 341.1 (M+H); mp 214.4 °C;H
NMR 4.01 (3H, s, NCh), 4.98 (2H, s, SC}), 7.55-7.91 (5H, m, Ar), 8.15 (2H, s, NH

5-Amino-1-{2-[(1-methyl-1H-tetrazol-5-yl)thio] propanoyl}-3-methyl-1H-pyrazol e-4-

carbonitrile (6¢):

By following the procedure disclosed fée, use of 1-methyl-1H-tetrazole-5-thiol instead of-1,3
benzothiazole-2-thiol afforded 5-amino-1-{2-[(1-hgt1H-tetrazol-5-yl)thio]propanoyl}-3-
methyl-1H-pyrazole-4-carbonitrile. (Yield 330 nf8.05 %).m/z 293.1 (M+H); mp 168.5 °C;
'H NMR 1.59 (3H, d, CHCH), 2.11 (3H, s, SCh), 3.97 (3H, s, NCh), 5.23 (1H, q. CIEH),
8.04 (2H, s, NH)

5-Amino-1-{2-[(1-methyl-1H-tetrazol-5-yl)thio] propanoyl}-3-phenyl-1H-pyrazol e-4-

carbonitrile (6d):

By following the procedure disclosed fad, use of 1-methyl-1H-tetrazole-5-thiol instead of-1,3
benzothiazole-2-thiol afforded 5-Amino-1-{2-[(1-nhgt-1H-tetrazol-5-yl)thio]propanoyl}-3-
phenyl-1H-pyrazole-4-carbonitrile. (Yield 370 n&f.64 %).m/z 355.1 (M+H); mp 173.1 °C;
'H NMR 1.54 (3H, d, CHCH), 3.96 (3H, s, NCh), 4.63 and 5.39 (1H, q, GEHs), 7.42-7.84
(5H, m, Ar), 8.19 (2H, s, Nj)

5-Amino-1-{2-[(1-methyl-1H-tetrazol-5-yl)thio] propanoyl}-3-(methyl thio)-1H-pyrazol e-4-
carbonitrile (6e):

By following the procedure disclosed foe, use of 1-methyl-1H-tetrazole-5-thiol instead of-1,3
benzothiazole-2-thiol afforded 5-amino-1-{2-[(1-rhgt1H-tetrazol-5-yl)thio]propanoyl}-3-
(methylthio)-1H-pyrazole-4-carbonitrile.  (Yield 86mg, 64.18 %)m/z 325.1 (M+H); mp
205.2 °C;'H NMR 1.61 (3H, d, CHCH), 2.44 (3H, s, SC¥), 3.96 (3H, s, NCH), 5.26 (1H, q,
CHCHj3), 8.18 (2H, s, NB)
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5-Amino-1-{[(5-methyl-1,3,4-thiadiazol -2-yl)thio] acetyl }-3-methyl-1H-pyrazol e-4-carbonitrile
(7a):

By following the procedure disclosed foa, use of 5-methyl-1,3,4-thiadiazole-2-thiol instedd o
1,3-benzothiazole-2-thiol afforded 5-amino-1-{[(%ethyl-1,3,4-thiadiazol-2-yl)thio]acetyl}-3-
methyl-1H-pyrazole-4-carbonitrile. (Yield 450 m§0.72 %).m/z 295.0 (M+HY; mp 189.6
°C(dec);'H NMR 2.18 (3H, s, pyrazole G} 2.67 (3H, s, thiadiazole G 4.86 (2H, s, SC}),
8.00 (2H, s, NH)

5-Amino-1-{[(5-methyl-1,3,4-thiadiazol -2-yl)thio] acetyl }-3-phenyl-1H-pyrazol e-4-carbonitrile
(7b):

By following the procedure disclosed fob, use of 5-methyl-1,3,4-thiadiazole-2-thiol instedd o
1,3-benzothiazole-2-thiol afforded 5-amino-1-{[(%ethyl-1,3,4-thiadiazol-2-yl)thio]acetyl}-3-
phenyl-1H-pyrazole-4-carbonitrile.  (Yield 390 m§7.05 %).m/z 357.0 (M+H); mp 159.4
°C(dec);'"H NMR 2.63 (3H, s, thiadiazole GH 4.98 (2H, s, SCh), 7.54-7.92 (5H, m, Ar), 8.14
(2H, s, NB)

5-Amino-1-{2-[ (5-methyl-1,3,4-thiadiazol -2-yl)thio] propanoyi }-3-methyl-1H-pyr azol e-4-
carbonitrile (7c):

By following the procedure disclosed fbt, use of 5-methyl-1,3,4-thiadiazole-2-thiol instedd o
1,3-benzothiazole-2-thiol afforded 5-amino-1-{2ftethyl-1,3,4-thiadiazol-2-
yhthio]propanoyl}-3-methyl-1H-pyrazole-4-carbonitr. (Yield 350 mg, 58.36 %)nwz 309.1
(M+H)"; mp 174.3 °C’H NMR 1.58 (3H, d, CHCBh), 2.15 (3H, s, pyrazole G) 2.69 (3H, s,
thiadiazole CH), 5.34 (1H, g, CiEHg), 8.02 (2H, s, NhK); Anal. Calcd. for GH12NgOS;: C,
42.84; H, 3.92; N, 27.25. Foun@; 42.56; H, 4.10; N, 27.48

5-Amino-1-{2-[(5-methyl-1,3,4-thiadiazol -2-yl)thio] propanoyl }-3-phenyl-1H-pyrazol e-4-
carbonitrile (7d):

By following the procedure disclosed fod, use of 5-methyl-1,3,4-thiadiazole-2-thiol instedd o
1,3-benzothiazole-2-thiol afforded 5-amino-1-{2-ftethyl-1,3,4-thiadiazol-2-
yhthio]propanoyl}-3-phenyl-1H-pyrazole-4-carbonig¢. (Yield 400 mg, 68.92 %)z 371.1
(M+H)"; mp 191.8 °C’H NMR 1.62 (3H, d, CHCH), 2.62 (3H, s, thiadiazole GH 5.48 (1H,
g, CHCHg), 7.53-7.84 (5H, m, Ar), 8.16 (2H, s, NH

5-Amino-1-{2-[ (5-methyl-1,3,4-thiadiazol -2-yl)thio] propanoyl }-3-(methylthio)-1H-pyrazol e-4-
carbonitrile (7e):

By following the procedure disclosed foe, use of 5-methyl-1,3,4-thiadiazole-2-thiol instedd o
1,3-benzothiazole-2-thiol afforded 5-amino-1-{2-ftethyl-1,3,4-thiadiazol-2-
yhthio]propanoyl}-3-(methylthio)-1H-pyrazole-4-daonitrile. (Yield 330 mg, 56.05 %)m/z
341.1 (M+H); mp 181.1 °C;H NMR 1.60 (3H, d, CHCh), 2.45 (3H, s, SC¥), 2.69 (3H, s,
CHj3), 5.37 (1H, g, CEH3), 8.16 (2H, s, NB)

5-Amino-1-{[(5-phenyl-1,3,4-oxadiazol-2-yl)thio]acetyl }-3-methyl- 1H-pyr azole-4-carbonitrile

(8a):

By following the procedure disclosed f6a, use of 5-phenyl-1,3,4-oxadiazole-2-thiol instead of
1,3-benzothiazole-2-thiol afforded 5-amino-1-{[(Bgnyl-1,3,4-oxadiazol-2-yl)thiolacetyl}-3-
methyl-1H-pyrazole-4-carbonitrile. (Yield 470 nfg.85 %).m/z 341.1 (M+H); mp 196.6 °C;
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'H NMR 2.17 (3H, s, pyrazole G) 4.94 (2H, s, SC}), 7.58-7.96 (5H, m, Ar), 8.04 (2H, s,
NH,)

5-Amino-1-{[(5-phenyl-1,3,4-oxadiazol-2-yl)thio]acetyl }-3-phenyl-1H-pyr azole-4-carbonitrile

(8b):

By following the procedure disclosed foi, use of 5-phenyl-1,3,4-oxadiazole-2-thiol instead of
1,3-benzothiazole-2-thiol afforded 5-amino-1-{[(Bgnyl-1,3,4-oxadiazol-2-yl)thiolacetyl}-3-
phenyl-1H-pyrazole-4-carbonitrile. (Yield 410 n&8.12 %).m/z 403.1 (M+H); mp 213.3 °C;
'"H NMR 5.03 (2H, s, SC}), 7.53-7.96 (10H, m, Ar), 8.19 (2H, s, WH

5-Amino-1-{2-[(5-phenyl-1,3,4-oxadiazol-2-yl)thio] propanoyl }-3-methyl-1H-pyrazol e-4-
carbonitrile (8c):

By following the procedure disclosed o, use of 5-phenyl-1,3,4-oxadiazole-2-thiol instead of
1,3-benzothiazole-2-thiol afforded 5-amino-1-{2-§Benyl-1,3,4-oxadiazol-2-
yhthio]propanoyl}-3-methyl-1H-pyrazole-4-carbonitr. (Yield 360 mg, 52.23 %)z 355.1
(M+H)"; mp 175.0 °C;H NMR 1.65 (3H, d, CHCH), 2.02 (3H, s, Ch), 5.32 (1H, q, CiEHs3),
7.59-7.96 (5H, m, Ar), 8.08 (2H, s, NH

5-Amino-1-{2-[(5-phenyl-1,3,4-oxadiazol-2-yl)thio] propanoyl }-3-phenyl-1H-pyrazol e-4-
carbonitrile (8d):

By following the procedure disclosed fad, use of 5-phenyl-1,3,4-oxadiazole-2-thiol instead of
1,3-benzothiazole-2-thiol afforded 5-amino-1-{2{§Benyl-1,3,4-oxadiazol-2-
yhthio]propanoyl}-3-phenyl-1H-pyrazole-4-carbonig¢. (Yield 380 mg, 58.24 %)nwz 417.2
(M+H)"; mp 181.2 °C}H NMR 1.71 (3H, d, CHCH), 4.75 & 5.48 (1H, g, CBHs), 7.38-8.00
(10H, m, Ar), 8.22 (2H, s, N}l

5-Amino-1-{2-[(5-phenyl-1,3,4-oxadiazol-2-yl)thio] propanoyl}-3-(methyl thio)- 1H-pyrazole-4-
carbonitrile (8e):

By following the procedure disclosed f6e, use of 5-phenyl-1,3,4-oxadiazole-2-thiol instead of
1,3-benzothiazole-2-thiol afforded 5-amino-1-{2{§Benyl-1,3,4-oxadiazol-2-
yhthio]propanoyl}-3-(methylthio)-1H-pyrazole-4-daonitrile.  (Yield 370 mg, 55.37 %)z
387.1 (M+H); mp 198.6 °CH NMR 1.66 (3H, d, CHCH), 2.42 (3H, s, SCh), 5.33 (1H, q,
CHCHg), 7.58-7.94 (5H, m, Ar), 8.22 (2H, s, NH

5-Amino-1-[(1,3,4-thiadiazol-2-ylthio)acetyl]-3-methyl-1H-pyrazole-4-car bonitrile (9a):

By following the procedure disclosed fém, use of 1,3,4-thiadiazole-2-thiol instead of 1,3-
benzothiazole-2-thiol  afforded  5-amino-1-[(1,3,4athiazol-2-ylthio)acetyl]-3-methyl-1H-
pyrazole-4-carbonitrile. (Yield 380 mg, 53.84 %)z 281.1 (M+H):; mp 177.8 °C(dec)'H
NMR 2.19 (3H, s, pyrazole Gji 4.96 (2H, s, SC}J, 8.01 (2H, s, NB), 9.51 (1H, s, thiadiazole
CH)

5-Amino-1-[(1,3,4-thiadiazol-2-ylthio)acetyl]-3-phenyl-1H-pyrazole-4-car bonitrile (9b):

By following the procedure disclosed f8b, use of 1,3,4-thiadiazole-2-thiol instead of 1,3-
benzothiazole-2-thiol  afforded  5-amino-1-[(1,3,4athazol-2-ylthio)acetyl]-3-phenyl-1H-
pyrazole-4-carbonitrile. (Yield 360 mg, 54.82 %)z 343.0 (M+H):; mp 176.3 °C(dec)'H
NMR 5.06 (2H, s, SC}), 7.55-7.93 (5H, m, Ar), 8.15 (2H, s, MK9.53 (1H, s, thiadiazole QH
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5-Amino-1-[2-(1,3,4-thiadiazol-2-ylthio)propanoyl]-3-methyl-1H-pyrazol e-4-carbonitrile (9c):

By following the procedure disclosed féc, use of 1,3,4-thiadiazole-2-thiol instead of 1,3-
benzothiazole-2-thiol afforded 5-amino-1-[2-(1,3Madiazol-2-ylthio)propanoyl]-3-methyl-1H-
pyrazole-4-carbonitrile. (Yield 330 mg, 57.64 %Yz 295.0 (M+H); mp 133.4 °C:H NMR
1.61 (3H, d, CHCH), 2.16 (3H, s, Ch), 5.43 (1H, g, CligHs), 8.03 (2H, s, NH), 9.58 (1H, s,
thiadiazole CH)

5-Amino-1-[2-(1,3,4-thiadiazol-2-ylthio)propanoyl]-3-phenyl-1H-pyrazole-4-carbonitrile (9d):

By following the procedure disclosed f&d, use of 1,3,4-thiadiazole-2-thiol instead of 1,3-
benzothiazole-2-thiol afforded 5-amino-1-[2-(1,3Madiazol-2-ylthio)propanoyl]-3-phenyl-1H-
pyrazole-4-carbonitrile. (Yield 310 mg, 55.52 %Yz 357.1 (M+H); mp 186.6 °C;*H NMR
1.69 (3H, d, CHCH), 4.80 & 5.59 (1H, g, CBHj3), 7.53-7.85 (5H, m, Ar), 8.17 (2H, s, NH
9.58 (1H, s, thiadiazole CH)

5-Amino-1-[2-(1,3,4-thiadiazol-2-ylthio)propanoyl]-3-(methyl thio)-1H-pyr azol e-4-carbonitrile

(%e):
By following the procedure disclosed fée, use of 1,3,4-thiadiazole-2-thiol instead of 1,3-
benzothiazole-2-thiol afforded 5-amino-1-[2-(1,3¢dadiazol-2-ylthio)propanoyl]-3-

(methylthio)-1H-pyrazole-4-carbonitrile. (Yield 340g, 60.24 %)m/z 327.0 (M+H); mp 170.7
°C;'H NMR 1.64 (3H, d, CHCH), 2.45 (3H, s, SCH), 5.45 (1H, g, CI&€Hs), 8.22 (2H, s, NH),
9.59 (1H, s, thiadiazole CH)

5-Amino-1-{[(2-methyl-5,6-dioxo-1,2,5,6-tetrahydro-1,2,4-triazin-3-yl)thio] acetyl }-3-methyl-
1H-pyrazole-4-carbonitrile (10a):

By following the procedure disclosed fém, use of 3-mercapto-2-methyl-1,2-dihydro-1,2,4-
triazine-5,6-dione instead of 1,3-benzothiazoléidit afforded 5-amino-1-{[(2-methyl-5,6-
dioxo-1,2,5,6-tetrahydro-1,2,4-triazin-3-yl)thiotgl}-3-methyl-1H-pyrazole-4-carbonitrile.
(Yield 280 mg, 34.61 %)/z 322.0 (M+H); mp 188.2 °C(dec)'H NMR 2.16 (3H, s, pyrazole
CHs), 2.51 (3H, s, NCh), 4.96 (2H, s, SC}J, 8.01 (2H, s, NK)

5-Amino-1-{[ (2-methyl-5,6-dioxo-1,2,5,6-tetrahydro-1,2,4-triazin-3-yl)thio]acetyl }-3-phenyl-
1H-pyrazole-4-carbonitrile (10b):

By following the procedure disclosed &b, use of 3-mercapto-2-methyl-1,2-dihydro-1,2,4-
triazine-5,6-dione instead of 1,3-benzothiazoléidit afforded 5-amino-1-{[(2-methyl-5,6-
dioxo-1,2,5,6-tetrahydro-1,2,4-triazin-3-yl)thiotgl}-3-phenyl-1H-pyrazole-4-carbonitrile.
(Yield 310 mg, 42.16 %)z 384.1 (M+H); mp 227.9 °C(dec)*H NMR 2.51 (3H, s, NCH),
5.12 (2H, s, SChJ, 7.53-7.89 (5H, m, Ar), 8.15 (2H, s, N Anal. Calcd. for GH13N;03S:C,
50.12; H, 3.42; N, 25.57. Found; 50.03; H, 3.50; N, 25.76

5-Amino-1-{2-[(2-methyl-5,6-dioxo-1,2,5,6-tetrahydro-1,2,4-triazin-3-yl)thio] propanoyl }-3-
methyl-1H-pyrazole-4-carbonitrile (10c):

By following the procedure disclosed féc, use of 3-mercapto-2-methyl-1,2-dihydro-1,2,4-
triazine-5,6-dione instead of 1,3-benzothiazoldédit afforded 5-amino-1-{2-[(2-methyl-5,6-
dioxo-1,2,5,6-tetrahydro-1,2,4-triazin-3-yl)thiofranoyl}-3-methyl-1H-pyrazole-4-

carbonitrile. (Yield 300 mg, 46.00 %)z 336.5 (M+H): mp 158.1 °C}*H NMR 1.69 (3H, d,
CHCH), 2.22 (3H, s, Ch), 2.48 (3H, s, NCH), 5.46 (1H, q, CI€Hs), 8.08 (2H, s, Nb)
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5-Amino-1-{2-[(2-methyl-5,6-dioxo-1,2,5,6-tetrahydro-1,2,4-triazin-3-yl ) thio] propanoyi }-3-
phenyl-1H-pyrazole-4-carbonitrile (10d):

By following the procedure disclosed féd, use of 3-mercapto-2-methyl-1,2-dihydro-1,2,4-
triazine-5,6-dione instead of 1,3-benzothiazoldédit afforded 5-amino-1-{2-[(2-methyl-5,6-
dioxo-1,2,5,6-tetrahydro-1,2,4-triazin-3-yl)thiofgpanoyl}-3-phenyl-1H-pyrazole-4-carbonitrile.
(Yield 310 mg, 49.79 %)1vz 398.3 (M+H); mp 229.4 °C(dec)H NMR 1.66 (3H, d, CHCH),
2.55 (3H, s, NCHh), 5.41 (1H, q, CKEH3), 7.59-7.96 (5H, m, Ar), 8.19 (2H, s, NH

5-Amino-1-{2-[(2-methyl-5,6-dioxo-1,2,5,6-tetrahydro-1,2,4-triazin-3-yl)thio] propanoyl }-3-
(methyithio)-1H-pyrazole-4-carbonitrile (10e):

By following the procedure disclosed fée, use of 3-mercapto-2-methyl-1,2-dihydro-1,2,4-
triazine-5,6-dione instead of 1,3-benzothiazoldédit afforded 5-amino-1-{2-[(2-methyl-5,6-
dioxo-1,2,5,6-tetrahydro-1,2,4-triazin-3-yl)thiofpanoyl}-3-(methylthio)-1H-pyrazole-4-
carbonitrile. (Yield 290 mg, 45.65 %)¥z 368.0 (M+H); mp 190.0 °C;H NMR 1.79 (3H, d,
CHCH), 2.49 (3H, s, SCh), 2.50 (3H, s, NCH), 5.47 (1H, g, CI€Hs), 8.19 (2H, s, NB)

RESULTSAND DISCUSSION

In our continued research, we have attempted tthegize Sulphur bridged pyrazole having
alkyl and aryl substitution in addition to thiomgthat the 3-position of pyrazole ring by

replacing ketene dithioacetal with alkyl and arybstituted ethyl vinyl ethers as per the
procedure described in our earlier communicatign Bence, the ethyl vinyl ether derivative

having methyl substituent prepared from malondsittising triethyl orthoacetate and acetic
anhydride [9] on treatment with acylated hydrazilegivative of 2-mercaptobenzothiazole did
not resulted in the anticipated 5-aminopyrazoleévdérve having methyl substituent at the 3-
position, but formed the dimer of acylated hydrazderivative of 2-mercaptobenzothiazole as
represented iScheme-1.

Scheme-1. Synthesis of sulphur bridged pyrazoles by classical method

NC
CH,
H H,N //
N—NH, NC:[CN N—N
S—s 0 \ / g\
H.C OCH N\
@is 3 25 @is%s O

Anticipated Product

Observed Product
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The above reaction was carried out in the preseheeetic acid as well as in the presence of
triethylamine [10]. In all the attempts, the obh&sl product was dimer of acylated hydrazine
derivative of 2-mercaptobenzothiazole.

An alternate route was attempted in order to aehibe target 3-alky and 3-aryl in addition to 3-
thiomethyl substituted [8] 5-aminopyrazole derivas of mercaptoheterocyclic compounds.
Hence the ethyl vinyl ether having alkyl and arybstitutent on treatment hydrazine hydrate
[10-11] resulted in the formation of simple pyrazderivatives having alkyl and aryl substituent.
This on treatment with-halosubstituted acyl halide in the presence oé liasicetone resulted in
the formation of N-haloacetyl derivatives as repreged inScheme-2.

Scheme-2. Preparation of simple pyrazoles and their Acylation

NC
NC CN NG R1
NH,NH,.H,O R1 H.N 74 |
| ~ HN— ] XCH(R2)COX 2 l
R1 N, S T N
H
X (@)
la-c 2a-c 3a-e
Table-1. Representation of R*, L, R? and X in scheme-2
Compound No R L R? X
la CH; OGHs -
1b CeHs OGHs
1c SCH; SCH;
2a CHs -
2b CsHs
2c SCH; - - -
3a CHs - H Cl
3b CsHs - H Cl
3c SCH; - CHs Br
3d CHs ; CH, Br
3e CeHs - CH; Br

The above synthesized N-haloacetyl derivativeshadntethyl, alkyl and aryl substituted 5-
aminopyrazole on treatment with mercaptoheterocycbmpound in the presence of base
resulted in the formation of target alkyl and aiyl addition to thiomethyl substituted 5-
aminopyrazole derivatives of mercaptoheterocyaimpounds.

Scheme-3. Condensation of acylated pyrazoles with mercaptoheterocyclic compounds.

— O — O
- /N\g\ +  HetSH — > I&,\g\ o
R1™ N X R1” N g
R2 R2
3a-e 4a-f ba-e; 6a-€; 7a-€;

8a-e 9a-e; 10a-e
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Table-2. Representation of Het-SH in scheme-3

Compound No | Het-SH
da 2-mercapto-1,3-benzothiazol
4ab 5-mercapto-1-methyltetrazol
4c 2-mercapto-5-methylthiadiazol
4d 5-phenyl-2-mercapto-oxadiazol
de 2-mercaptothiadiazol
Af 3-mercapto-2-methyl-5,6-dioxo-1,2,5,6-tetrahydrd;4;triazine

Table-3. Representation of R*, R? and Het in scheme-3

Compound No RY R? Het
5a CH; H 2-mercapto-1,3-benzothiazolyl
5b CsHs H 2-mercapto-1,3-benzothiazolyl
5c CH; CH; | 2-mercapto-1,3-benzothiazolyl
5d CeHs | CH; | 2-mercapto-1,3-benzothiazolyl
5e SCH; | CH; | 2-mercapto-1,3-benzothiazolyl
6a CH; H 5-mercapto-1-methyltetrazolyl
6b CeHs H 5-mercapto-1-methyltetrazolyl
6C CH; CH; | 5-mercapto-1-methyltetrazolyl
6d CeHs | CH; | 5-mercapto-1-methyltetrazolyl
6e SCH; | CH; | 5-mercapto-1-methyltetrazolyl
7a CH; H 2-mercapto-5-methylthiadiazolyl
7b CeHs H 2-mercapto-5-methylthiadiazolyl
7c CH; CH; | 2-mercapto-5-methylthiadiazolyl
7d CsHs CHs; | 2-mercapto-5-methylthiadiazolyl
7e SCH; | CH; | 2-mercapto-5-methylthiadiazolyl
8a CH; H 5-phenyl-2-mercapto-oxadiazolyl
8b CeHs H 5-phenyl-2-mercapto-oxadiazolyl
8c CH; CH; | 5-phenyl-2-mercapto-oxadiazolyl
8d CeHs | CH; | 5-phenyl-2-mercapto-oxadiazolyl
8e SCH; | CH; | 5-phenyl-2-mercapto-oxadiazolyl
9a CH; H 2-mercaptothiadiazolyl
9b CeHs H 2-mercaptothiadiazolyl
9c CHs CHs; | 2-mercaptothiadiazolyl
od CsHs CH; | 2-mercaptothiadiazolyl
9e SCH; | CH; | 2-mercaptothiadiazolyl
10a CH; H 3-mercapto-2-methyl-5,6-dioxo-1,2,5,6-tetrahydrd,4-triazinyl
10b CeHs H 3-mercapto-2-methyl-5,6-dioxo-1,2,5,6-tetrahyd(d,4-triazinyl
10c CH; CH; | 3-mercapto-2-methyl-5,6-dioxo-1,2,5,6-tetrahydrd;4-triazinyl
10d Ce¢Hs | CH; | 3-mercapto-2-methyl-5,6-dioxo-1,2,5,6-tetrahydrd;4-triazinyl
10e SCH;, | CH; | 3-mercapto-2-methyl-5,6-dioxo-1,2,5,6-tetrahydrd;4-triazinyl

Various pyrazole derivatives were prepared by &errate route through acylation of pyrazoles
followed by condensation with mercaptoheterocycbpounds. The synthesized compounds
were confirmed by various analytical techniquese alkyl and aryl substituted ethyl vinyl ether
derivativega{c) used for the synthesis of pyrazole derivativesewe

and ketene dithioacetal

CONCLUSION

prepared according to the procedure reported iitdrature [9,12].
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