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ABSTRACT

A series of 3,6-disubstituted 1,2,4-triazolo[3,41h3,4-thiadiazoles and 7H-[1,24]
triazolo[3,4-b][1,3,4]thiadiazine =~ were synthesizetom methyl {3-[(6-chloropyridin-3-
yl)methyl]-4-oxo0-3,4-dihydrophthalazin-1-yl}acetate multiple steps. Most of the newly
synthesized compounds were screened for their Entibial activity against variety of human
pathogenic bacteria’s. Many of the compounds wewad to be potent as antimicrobials.

Keywords Phthalazine acetic acid, 2-chloro-5-(chlorometlyyijine, triazolo-thiadiazole, triazolo-
thiadiazine

INTRODUCTION

Nitrogen containing heterocyclic molecules congtiguthe largest portion of chemical entities,
which are part of many natural products, fine cloatsi and biologically active pharmaceuticals.
In recent years, the chemistry of 1,3,4-triazole8,4-thiadiazoles, and 1,3,4-thiadiazines have
received considerable attention owing to their Bgtic and effective biological importance. The
fused ring of thiadiazole and thiadiazine with zoke called [1,2,4]triazolo[3,4-
b][1,3,4]thiadiazole (triazolo-thiadiazole) and TH2,4]triazolo[3,4-b][1,3,4]thiadiazine
(triazolo-thiadiazine) [1] reported to show a bragmkctrum of pharmacological properties like
antifungal [2], antibacterial [3hntiviral [4], anthelmentic [Slantitumor [6], anti-inflammatory
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[7], antitubercular [8], diuretics [9], anticand&0] and hypoglycaemic agents [11]. Phthalazin-
1(2H)-ones are also one of the important biologiaative pharmacophore component in
medicinal chemistry, which are of considerableregédue to their antidiabetic [12], antiallergic
[13], Vasorelaxant [14], PDE4 inhibitors [15], VEGfascular endothelial growth factor)
receptor tyrosine kinases for the treatment of eaiit6], antiasthmatic agents [17], herbicidal
[18], like activities. A number of established dmmplecules like Hydralazine [19], Budralazine
[20], Azelastine [21], Ponalrestat [22] and Zopstet [23] are prepared from the corresponding
phthalazinones. The diverse biological activitiéplithalazin-1(B)-one, triazolothiadiazole and
triazolo-thiadiazine pharmacophores encouraged oustife construction of new molecular
systems has biological active molecules. In findimgw antimicrobials we designed new
phthalazin-1(2H) one derivatives substituted wishckiloropyridin-3-yl)methyl at 2nd position
and triazolo-thiadiazole or triazolo-thiadiazined#t position. (6-chloropyridin-3-yl)methyl [24]
is one of important biological active moiety ex@drindustrially and commercially available
due to its biological importance. The Figure ldasealed has the frame work of these important
biological active pharmacophore component systems.
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Figure 1. Phthalazin-1(2H)-one triazolo-thiadiazole and triazol o-thiadiazine scaffold

The synthesized new phthalazin-Hij2one derivatives were characterized by mass, Rl a
NMR spectral data’'s and studies for their antimicab activity against different human
pathogenic bacteria’s.

MATERIALSAND METHODS

All chemicals used for the synthesis were of reageade and the intermediates prepared as per
known literature procedured and**C NMR spectra were recorded on 400 MHz Varian-AS
NMR spectrometer using TMS as an internal standalfd. spectra were recorded by using
PerkinElmer Spectrum 100 Series FT-IR spectromdlass spectra were recorded on Agilent
1200 Series LC/MSD VL system. Melting points weetedmined by using Buchi melting point
B-545 instrument and are uncorrected. All the least were monitored by thin layer
chromatography (TLC) using precoated silica 66,F0.25 mm aluminum plates (Merck). The
crude compounds were purified by using CombiFta§lompanioff flash chromatography
system, Teledyne Isco, Inc USA using hexane ang attetate as mobile phase and silica gel
column.
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Preparation of methyl {3-[(6-chloropyridin-3-yl)methyl]-4-oxo-3,4-dihydrophthalazin-1-
yl}acetate (2). A mixture of methyl (4-oxo-3,4-dihydrophthalazinyl)acetate [25] 1) (21.8
gm, 0.10 mol), dimethylformamide (250 mL), potassicarbonate (41.4 gm, 0.3 mol) and 2-
chloro-5-(chloromethyl)pyridine (17.8 gm, 0.11 mae¥ps heated to 60-6%C for 6 h. After
completion of reaction, filtered the inorganicsg atistilled the solvent completely under reduced
pressure at 60-6%. The residue obtained was diluted with ice w260 mL) and stirred for 30
minutes. The precipitated product was filterededand recrystallised using isopropyl alcohol to
yield (23.40 gm, 0.067 mol) compoui2das white solid. Yield: 67.3 %; Mp= 178.2-183G;
MS: m/z=344.1 (M+1)H NMR (400 MHz , DMSO-g) &: 3.64 (s, 3H, Ch), 4.11 (s, 2H,
CHy), 5.33 (s, 2H, CH), 7.48 (d,J=8.0 Hz, 1H, Ar-H), 7.79 (dd]=8.0, 2.4 Hz, 1H, Ar-H), 7.80-
7.99 (m, 3H, Ar-H), 8.30-8.32 ( m, 1H, Ar-H), 8.4@ J=2.4 Hz, 1H, Ar-H).

Preparation of 2-{3-[(6-chloropyridin-3-yl) methyl]-4-ox0-3, 4-dihydrophthalazin-1-yl}
aceto hydrazide (3). A mixture of este? (20.0 gm, 0.058 mol) and hydrazine hydrate (10 gm,
0.20 mol) in ethanol (400 mL) were heated undduxefor 10 h. After completion of reaction,
cooled to room temperature, the precipitated prodas filtered and washed with cold ethanol
to give the hydrazid8 as white solid (18 gm). Yield: 89.6 %; Mp=206.2021°C; MS:
m/z=344.1 (M+1)'H NMR: (400 MHz , DMSO-¢) &: 3.79 (s, 2H, Ch), 4.27 (brs, 2H, Nb),
5.34 (s, 2H, Ch), 7.48-7.50 (dJ=8.4 Hz, 1H, Ar-H), 7.80-7.83 (dd=8.4, 2.4 Hz, 1H, Ar-H),
7.86-7.98 (m, 3H, Ar-H), 8.28-8.30 (m, 1H, Ar-H)48-8.44 (dJ=2.4 Hz, 1H, Ar-H), 9.35 (brs,
1H, NH).

Preparation of 2-[(6-chloropyridin-3-yl)methyl]-4-[(5-sulfanyl-1,3,4-oxadiazol-2-yl) methyl]
phthalazin-1(2H)-one (4). A solution of potassium hydroxide (8.2 gm, 0.113l)mo alcohol
(100 mL) was cooled in an ice bath and the hydea@jl (18.0 gm, 0.052 mol) was added with
stirring. Then carbon disulphide (8.2 gm, 0.113 )mes added in small portion with constant
stirring. The reaction mixture was refluxed for AOAfter completion of reaction, cooled and
evaporated the solvent under reduced pressurerebithie obtained was dissolved in water (200
mL) and acidified to pH 5~6 with hydrochloric acithe precipitated product was isolated by
filtration and drying to yield the compound)((15.4 gm) as white solid. Yield=77.0 %;
m.p=195.2-199.3C; MS: m/z= 386.1 (M+1); IR (KBr) cih 2540, 1754, 1672*H NMR (400
MHz, DMSO-&) é: 4.62 (s, 2H, CH), 5.33 (s, 2H, Ch), 7.48-7.50 (d, J=8.4 Hz, 1H, Ar-H),
7.79-7.80 (d, J=2.0 Hz, 1H, Ar-H), 7.81-8.04 (m,, 3-H), 8.32-8.34 (d, J=8.4 Hz, 1H, Ar-H),
8.42 (d, J=2.0 Hz, 1H, Ar-H), 14.50 (brs, 1H, SH).

Preparation of 4-[(4-amino-5-sulfanyl-4H-1,2 4-triazol-3-yl)methyl]-2-[(6-chlor opyridine-3-

yl) methyl] phthalazin-1(2H)-one (5). Hydrazine hydrate (3.8 gm, 0,076 mol) was addeal to
suspension of amino thiol 4 (15.0 gm, 0.038 moktimanol (100 ml) and refluxed for 8 hr. After
completion of reaction, cooled and filtered thecp#ated solid to get the titled compound 5 as
white solid (10.0 gm). Yield=65.7 %; m.p=119.9-128C; MS: m/z= 400.0 (M+1); IR (KBr)
cmt 2935, 1711, 1652'H NMR (400 MHz, DMSO-g) &: 4.23 (brs, S, -Nb), 4.69 (s, 2H,
CHy), 5.38 (s, 2H, ChH, 7.48-7.50 (d, J=8.4 Hz, 1H, Ar-H), 7.79-7.80 J¢2.0 Hz, 1H, Ar-H),
7.81-8.04 (m, 3H, Ar-H), 8.32-8.34 (d, J=8.4 Hz,, #1-H), 8.42 (d, J=2.0 Hz, 1H, Ar-H), 14.50
(brs, 1H, SH).
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General method for the synthesis of 2-[(6-chlor opyridin-3-yl)methyl]phthalazin-1(2H)-one-
6-substituted-1,2,4-triazolo-[ 3,4-b]-1,3,4-thiadiazol es (6a-f).

A mixture of amino thiol §) (400 mg, 1.0 mmol) and aromatic acid (1.5 mmolPiIOC} (20
mL) was refluxed for 10 hr. The reaction mixtureswgradually poured in to crushed ice with
stirring. The solution was neutralized with solidQQ;, till to pH~8. The solid which separated
was filtered, washed with cold water, dried to gaetde compounds, which were purified by
using CombiFlashCompanioff flash chromatography system using hexane and ateghte as
mobile phase and silica gel as stationary phagettpure compounds. The physical properties of
the compounds were reported in table 1.

Table 1. Physical characteristics of the synthesized compounds 6(a-f)
—N

\
/NXS
\ij\
\l‘\l R1
N
0 =
N
Cl
Yield 0 Physical
Entry R1 % MP “C state Mass (M+1)
189.5- | Off-white
6a Q 53.2 191.8 solid 486.1
205.0- Brown
6b cu4©7 a9.0 | 20| Brow 520.6
199.3- | Off-white
6¢c F@ 48.8 201.0 <olid 504.0
172.0- Off-white
6d Q 55.6 173 5 <olid 516.1
S
ON 167.2- Brown
6e \@/ 41 1697 solid 537.1
72\ 177.6- | Off-white
of 0'@7 50.8 179.8 solid 521.0

2-((6-chlor opyridin-3-yl)methyl)-4-((6-phenyl-[1,2,4]triazol o[ 3,4-b][ 1,3,4]thiadiazol-3-
yl)methyl) phthalazin-1(2H)-one (6a). '"H NMR (400 MHz, DMSO-g) &: 4.61 (s, 2H, -C-ChH

), 5.35 (s, 2H, -N-CHC-), 7.17-7.19 (dJ=8.0 Hz, 1H, Ar-H), 7.49-7.56 (m, 3H, Ar-H), 7.73-
7.74 (d, J=2.4 Hz, 1H, Ar-H), 7.76-7.78 (d, J=8.9, liH, Ar-H), 7.79-7.98 (m, 4H, Ar-H), 8.45-
8.48 (m, 1H, Ar-H), 8.52-8.53 (d, J=2.4 Hz, 1H, ): **C NMR (100 MHz, CDGJ) 5: 165.8,
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163.3, 158.4, 151.5, 150.2, 142.9, 141.2, 135.3,9.332.2, 128.5, 128.0, 126.8, 125.2, 124.9,
124.2, 50.8, 29.2; IR (KBr) cth 2830, 1719, 1652, 1599.

4-((6-(4-chlorophenyl)-[1,2,4]triazolo[ 3,4-b][1,3,4]thiadiazol-3-yl)methyl)-2-((6-
chloropyridin-3-yl)methyl)phthalazin-1(2H)-one (6b). *H NMR (400 MHz, DMSO-¢) &: 4.61
(s, 2H, -C-CH2-C-), 5.35 (s, 2H, -N-CH2-C-), 7.4%0 (d, J = 8.0 Hz, 2H, Ar-H), 7.74-7.75 (d,
J = 2.4 Hz, 1H, Ar-H), 7.74-7.77 (d, J = 8.0 Hz,, &t-H), 7.79-7.82 (m, 2H, Ar-H), 7.83-7.93
(m, 3H, Ar-H), 8.46-8.48 (m, 1H, Ar-H), 8.51 (d, 24 Hz 1H, Ar-H);**C NMR (100 MHz,
CDCly) 6: 163.2, 161.8, 158.7, 149.8, 141.9, 139.9, 13432.9, 132.6, 129.5, 129.0, 128.9,
127.6, 126.0, 124.8, 50.8, 29.2, 17.0, 11.5; IRrjkd®i": 2923, 1718, 1656, 1587.

4-((6-(4-fluorophenyl)-[1,2,4]triazol o[ 3,4-b][ 1,3,4]thiadiazol-3-yl)methyl)-2-((6-
chloropyridin-3-yl)methyl)phthalazin-1(2H)-one (6c). *H NMR (400 MHz, CDCJ): & 4.82 (s,
2H, -C-CH2-C-), 5.27 (s, 2H, -N-CH2-C-), 7.14-7 @4, 2H, Ar-H), 7.25-7.26 (d, J=8.0 Hz, 1H,
Ar-H), 7.74-7.76 (dd, J=8.0, 2.4 Hz, 1H, Ar-H), 7-7.83 (m, 2H, Ar-H), 7.85-7.99 (m, 3H, Ar-
H), 8.46-8.48 (m, 1H, Ar-H), 8.51-8.52 (d, J=2.4,HH, Ar-H);**C NMR (100 MHz, CDGCJ):

5 165.2, 164.7, 163.7, 150.7, 150.1, 149.9, 14140,0, 134.2, 134.3, 132.9, 132.7, 128.9, 127.6,
126.7, 124.7, 123.2, 122.7, 49.8, 29.2; IR (KBr)'c2930, 1719, 1657, 1591.

2-((6-chlor opyridin-3-yl)methyl)-4-((6-(2-methylphenyl)-[1,2,4]triazol o[ 3,4-
b][1,3,4]thidiazol-3-yl)methyl)phthalazin-1(2H)-one (6d). *H NMR (400 MHz, CDC}): § 2.62
(s, 3H, CH), 4.62 (s, 2H, -C-CHC-), 5.35 (s, 2H, -N-CHC-), 7.17-7.19 (dJ=8.0 Hz, 1H, Ar-
H), 7.32-7.34 (m, 2H, Ar-H), 7.40-7.43 (m, 1H, A)xH.73-7.75 (ddJ=8.0, 1.6 Hz, 1H, Ar-H),
7.79-7.95 (m, 4H, Ar-H), 8.46-8.48 (m, 1H, Ar-H)58-8.52 (dJ=1.6 Hz, 1H, Ar-H);*C NMR
(100 MHz, CDC}) 6: 164.8, 164.1, 163.6, 150.6, 150.0, 149.2, 14139,1, 133.2, 134.2, 132.8,
131.7, 128.9, 127.2, 126.8, 126.6, 125.8, 125.8,812123.1, 122.9, 50.1, 29.1, 22.2.

2-[(6-chlor opyridin-3-yl)methyl]-4-{[6-(5-nitr othiophen-2-yl)[1,2,4]triazol o[ 3,4-b][1,3,4]
thiadiazol-3-ylmethyl}phthalazin-1(2H)-one (6e). '"H NMR (400 MHz, CD{J) 6: 4.62 (s, 2H,
-C-CH2-C-), 5.34 (s, 2H, -N-CH2-C-), 7.23-7.24 (bH, Ar-H), 7.60-7.61 (m, 1H, Ar-H), 7.75-
7.77 (m, 1H, Ar-H), 7.78-7.81 (m, 1H, Ar-H), 7.8299% (m, 3H, Ar-H), 8.46-8.49 (m, 2H, Ar-
H); *C NMR (100 MHz, DMSO-g) &: 163.1, 161.8, 158.7, 149.9, 141.8, 139.9, 134329,
132.5, 129.5, 129.0, 128.8, 127.6, 127.1, 126.6,8.224.7, 124.6, 123.7, 50.8, 29.1; IR (KBr)
cm™: 2924, 1790, 1653, 1585;

4-((6-(6-chlor opyridin-3-yl)-[1,2,4]triazol o[ 3,4-b][1,3,4]thiadiazol-3-yl)methyl)-2-((6-chloro
pyridin-3-yl)methyl)phthalazin-1(2H)-one (6f). 4.63 (s, 2H, -C-CH2-C-), 5.34 (s, 2H, -N-
CH2-C-), 7.22-7.24 (d)=8.0 Hz, 1H, Ar-H), 7.51-7.53 (d= 8.4 Hz, 1H, Ar-H), 7.74-7.76 (dd,
J=8.0, 2.4 Hz, 1H, Ar-H), 7.80-7.92 (m, 3H, Ar-H,20-8.23 (ddJ=8.0, 2.4 Hz, 1H, Ar-H),
8.47-8.49 (dJ=2.4 Hz, 2H, Ar-H), 8.99-9.00 (dl=2.4 Hz, 1H, Ar-H); 13C NMR (100 MHz,
CDCI3) 3: 164.9, 164.2, 163.5, 152.1, 150.6, 149.4, 1413®.8, 133.1, 134.1, 132.2, 131.6,
128.0, 127.1,126.3, 124.7, 123.1, 122.6, 50.11,.29.
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General method for the synthesis of 2-((6-chlor opyridin-3-yl)methyl)-4-((6-substituted-7H-
[1,2,4]triazol o[ 3,4-b][1,3,4]thiadiazin-3-yl)methyl)phthalaz in-1(2H)-one (7a-f).

A mixture of compound5 (400 mg, 1.0 mmol), different acyl bromides (1.1 aimand
anhydrous sodium acetate (400 mg) in anhydrouseti&0 ml) was refluxed for 8 hr. After
completion of reaction, the solvent was evaporateder reduced pressure. The residue was
diluted with water and the precipitated solid witerled and dried to get the crude compounds.
The compounds were purified by using CombiFfa8bmpanioff flash chromatography system
using hexane and ethyl acetate as mobile phasesibcal gel as stationary phase to get pure
compounds/(a-f). The physical constants of the synthesised compounds vegorted in table

2.

Table 2. Physical characteristics of the synthesized compounds 7(a-f)

N—N
I\
N\%S
N¥
N
N, RI
o =
Nao ‘
Cl
Yield . . .

Entry R1 % Melting point Physical state Mass (M+1
7a @ 36.9 201-203C White solid 500.1
7b u@ 39.2 | 192-193C | Off-white solid 534.1
7c F@* 30.0 180-183C Off-white solid 518.1

H,C ; ;
7d & 40.5 _ Semi solid 528.1
H,C
Te H3054®7 42.3 174-1785C Brown solid 546.1
Cl
7f Meo@ 39.0 210-21fC White sold 564.1

2-((6-chlor opyridin-3-yl)methyl)-4-((6-phenyl-7H-[1,2,4]triazol o[ 3,4-b][ 1,3,4] thiadiazin-3-
yl)methyl)phthalazin-1(2H)-one (7a). *H NMR (400 MHz, CDC}) §: 4.32-4.45 (m, 4H, CH
and two protons of triazolothiadiazife.36 (s, 2H, -N-CKHC), 7.17-7.19 (dJ=8.0 Hz, 1H, Ar-
H), 7.49-7.56 (m, 3H, Ar-H), 7.73-7.74 (d, J=2.4,AH, Ar-H), 7.76-7.78 (d, J=8.0 Hz, 1H, Ar-
H), 7.79-7.98 (m, 4H, Ar-H), 8.45-8.48 (m, 1H, A);H.52-8.53 (d, J=2.4 Hz, 1H, Ar-H).
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4-((6-(4-chlor ophenyl)-7H-[1,2,4]triazol o[ 3,4-b][ 1,3,4] thiadiazin-3-yl)methyl)-2-((6-chlor o
pyridin-3-yl)methyl)phthalazin-1(2H)-one (7b). *H NMR (400 MHz, CDC)): § 4-4.41-4.62
(m, 4H, CH and two protons of triazolothiadiazine), 5.352, -N-CH-C-), 7.19-7.25 (m, 2H,
Ar-H), 7.24-7.26 (dJ=8.0 Hz, 1H, Ar-H), 7.74-7.76 (dd=8.0, 2.4 Hz, 1H, Ar-H), 7.77-7.83
(m, 2H, Ar-H), 7.85-7.99 (m, 3H, Ar-H), 8.46-8.4&, 1H, Ar-H), 8.51-8.52 (dJ=2.4 Hz, 1H,
Ar-H); **C NMR (100 MHz, CDGJ): § 165.2, 164.7, 163.7, 150.7, 150.1, 149.9, 14149,Q,
134.2, 134.3, 132.9, 132.7, 128.9, 127.6, 126.4,7,2123.2, 122.7, 49.8, 29.2; IR (KBr) ¢m
2930, 1719, 1657, 1591.

2-((6-chlor opyridin-3-yl)methyl)-4-((6-(4-fluor ophenyl)-?H-E1,2,4]triazolo[3,4—
b][1,3,4]thiadiazin -3-yl)methyl)phthalazin-1(2H)-one (7c). "H NMR (400 MHz, CDC)) é&:
4.32-4.43 (m, 4H, and two protons of triazolothéaine), 5.37 (s, 2H, -N-GHC-), 7.19-7.21 (d,
J=8.0 Hz, 1H, Ar-H), 7.49-7.51 (d=8.1 Hz, 2H, Ar-H), 7.74-7.77 (dd=8.0, 2.4 Hz, 1H, Ar-
H), 7.79-7.83 (dJ=8.1 Hz, 2H, Ar-H), 7.85-7.93 (m, 3H, Ar-H), 8.4648 (m, 1H, Ar-H), 8.51-
8.52 (d,J=2.4 Hz 1H, Ar-H); IR (KBr) crit: 2928, 1718, 1658, 1592.

2-((6-chlor opyridin-3-yl)methyl)-4-((6-(3,4-dimethylphenyl)-7H-[1,2,4] triazol o[ 3,4-b][1,3,4]
thiadiazin-3-yl)methyl)phthalazin-1(2H)-one (7d). *"H NMR (400 MHz, DMSO-g) 8: 2.62 (s,
6H, two CH), 4.37-4.42 (m, 4H, CHand two protons of triazolothiadiazine), 5.352Hl, -N-
CH,-C-), 7.20-7.21 (dJ=8.0 Hz, 1H, Ar-H), 7.33-7.36 (m, 1H, Ar-H), 7.4144 (m, 1H, Ar-H),
7.63-7.65 (ddJ=8.0, 1.6 Hz, 1H, Ar-H), 7.79-7.95 (m, 4H, Ar-H),48-8.48 (m, 1H, Ar-H),
8.51-8.52 (dJ=1.6 Hz, 1H, Ar-H).

2-((6-chlor opyridin-3-yl)methyl)-4-((6-(4-(methylthio)phenyl)-7H-[ 1,2,4]triazol o] 3,4-b]
[1,3,4]thia diazin-3-yl)methyl)phthalazin-1(2H)-one (7€). *H NMR (400 MHz, CDC})) 5: 2.63
(s, 3H, SCH), 4.42-4.52 (m, 4H, CHand two protons of triazolothiadiazine), 5.344Hl, -N-
CHy-C-), 7.22-7.24 (dJ=8.0 Hz, 1H, Ar-H), 7.51-7.53 (d= 8.4 Hz, 1H, Ar-H), 7.74-7.76 (dd,
J=8.0, 2.4 Hz, 1H, Ar-H), 7.80-7.92 (m, 3H, Ar-H,20-8.23 (ddJ=8.0, 2.4 Hz, 1H, Ar-H),
8.47-8.48 (dJ=2.4 Hz, 2H, Ar-H), 8.49 (m, 1H, Ar-H) 8.99-9.00, (2.4 Hz, 1H, Ar-H).

2-((6-chlor opyridin-3-yl)methyl)-4-((6-(3-fluor 0-4-methoxyphenyl)-7H-[1,2,4]triazol o[ 3,4-b]
[1,3,4]thiadiazin-3-yl)methyl)phthalazin-1(2H)-one (7f). *H NMR (400 MHz, CDC}) &: 3.86
(s, 3H, OCH), 4.51-4.63 (m, 4H, CHand two protons of triazolo thiadiazine), 5.3428, -N-
CH,-C-), 7.22-7.24 (dJ=8.0 Hz, 1H, Ar-H), 7.51-7.53 (d= 8.4 Hz, 1H, Ar-H), 7.74-7.76 (dd,
J=8.0, 2.4 Hz, 1H, Ar-H), 7.80-7.92 (m, 3H, Ar-H9,20-8.23 (dd,J=8.0, 2.4 Hz, 1H, Ar-H),
8.47-8.48 (dJ=2.4 Hz, 1H, Ar-H), 8.49 (m, 1H, Ar-H) 8.99-9.00, (2.4 Hz, 1H, Ar-H).

Phar macological Activity

The antimicrobial activity of newly synthesized qumands6a-f and7a-f were was determined
by well plate method in nutrient agar (antibacteaativity) and Sabouraud dextrose agar
(antifungal activity). Then vitro antimicrobial activity was carried out againstt24ld cultures
of bacterial and 72 h old cultures of fungal strémthis work, Escherichia coli (ATCC-10536),
Salmonella typhi (ATCC-14028), Bacillus subtilis T8BC-6633), Staphylococcus aureus
(ATCC-29737) were used to investigate the antib&dteactivities and Aspergillums niger
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(ATCC-16404), Candida albicans (ATCC-10231) wereedudo investigate the antifungal
activities.

The test compounds were dissolved in dimethylgidi (DMSO) at concentration of 200, 100,
50, 25, 12.5 and 6.25 mg/mL. MIC readings wereqreréd twice for each chemical agent. In
order to ensure that the solvent perse had noteffebacteria or yeast growth, a control test was
also performed containing inoculated broth supplaetwith only DMSO at the same dilutions
used in our experiments and found inactive in calimedium. Approximately 1 cm3 of a 24 h
broth culture was placed in sterile Petri disheslt®éh nutrient agar kept at 45 °C was then
poured into the Petri dishes and allowed to sglid8ix millimeter diameter holes were then
punched carefully using a sterile cork borer anchgletely filled with the test solutions. The
plates were incubated for 24 h at 37 °C. The inioibizone if appeared after 24 h, around the
holes in each plate was measured as zone of i@mbit mm. MIC was defined as the lowest
concentration of inhibitor at which bacterial gromwtas not visually apparent. The antimicrobial
results were compared with amoxicillin and cipra#oin as positive controls and summarized in
Table 1.

Table 3. Antibacterial activity of compounds 6(a-f)

Minimum inhibitory concentration (MIC) ing/mL

Compounds S.aureus B.subtilis S.typhi E.coli
6a 25 200 50 100

6b 25 50 50 50

6C 25 50 50 50

6d 100 100 100 100

6e 12.5 12.5 12.5 25

of 50 50 100 50
Ciprofloxacin 6.25 6.25 6.25 6.25
Amoxicillin 6.25 6.25 6.25 6.25

Similarly the antifungal activity of compounds-f were determined by using 72 h old broth
culture. The test compounds were dissolved in digietilfoxide (DMSO) at concentration of
500, 250, 125, and 62.5 mg/mL. The results werepesed with ketaconazole and azoxystrobin
as positive control and summarized in Table 2.

Table 2. Antifungal activity of compounds 7(a-f)

Minimum inhibitory concentration (MIC) ipg/mL
Compounds . . . -
Aspergillums niger Candida albicans
8a 250 125
8b 125 125
8c 125 125
8d 250 250
8e 62.5 62.5
8f 250 250
Ketaconazole 31.25 31.25
Azoxystrobin 62.5 62.5
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RESULTSAND DISCUSSION

The reaction sequences employed for the synthésiteacompounds are depicted in the
Scheme-1 and 2.

0 (0]
(0]
O cClI
N | K,CO, / DMF XN NH,NH,
o+ O N
N
N= Methanol
1 o cl 2 0 ~

N N
1. Cs/ KOH
Cl cl
2. HCI
N—N >\SH >\SH
BN
N° P  R-COOH
\N—- NH,NH,
N
N POCI
N Methanol
6a-f O
= N N
N
Cl al
Cl
R: a) Phenyl b) 4-chlorophenyl c) 4-Fluorophenyl

d) 3,4-dimethylphenyl e) 4-methyithiophenyl 3}chloro-4-methoxy phenyl

Scheme 1: Synthetic scheme for the preparation of triazolothiadiazole (9a-j)

>\SH
N
\ N
LG \
R-COCH,Br / CH,COONa N\

7(a-f)

N
N
Cl
Cl
R: a) Phenyl b) 4-chlorophenyl c) 4-Fluorophenyl

d) 3,4-dimethylphenyl e) 4-methylthiophenyl 3}chloro-4-methoxy phenyl

Scheme 2. Synthetic scheme for the preparation of phthalazine triazolothiadiazines(7a-f)
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The key raw material for the synthesis of titledmgmunds is methyl (4-oxo-3,4-
dihydrophthalazin-1-yl)acetate which was preparasdpar the literature [25] starting from
phthalic anhydride. Condensation of methyl (4-ox¢-@hydrophthalazin-1-yl)acetate with 2-
chloro-5-(chloromethyl) pyridine in presence of dagmve {3-[(6-chloropyridin-3-yl)methyl]-4-
o0xo0-3,4-dihydrophthalazin-1-yl}acetat2)( followed by reaction with hydrazine hydrate résd

in compound3. The acid hydrazide8 on reaction with carbon disulphide with ethanolic
potassium hydroxide and neutralisation with dilubgdrochloric acid affords 2-[(6-
chloropyridin-3-yl)methyl]-4-[(5-sulfanyl-1,3,4-oxkazol-2-yl) methyl] phthalazin-1(2H)-one
(4). The triazole 4-[(4-amino-5-sulfanyl-4H-1,2,4azpl-3-yl)methyl]-2-[(6-chloro pyridine-3-
yl)methyl]phthalazin-1(2H)-one5f was synthesized by refluxing compoufdvith excess of
hydrazine hydrate and condensation Sofwith various aromatic acids in the presences of
phosphorous oxy chloride yielded 1, 2, 4-triaz804-b]-1,3,4-thiadiazoleé-f). Further the
triazole 5 reacts with different acylboromides gavéd-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazines
(7a-f). The structural assignments of new compounds Wwased on their analytical and spectral
data. The IR spectra of the compouhdhowed a characteristic weak absorption band &8 260
cm® attributed to SH group, and which is disappeamedhie compoundst indicates the
formation of oxadiazole thiol ring system. Furtitee '"H NMR spectra of the synthesized
oxadiazoled showed a broad singlet &t13.6 due to SH and disappearance of signalsalue t
NH-NH, further confirms the cyclization. The structure ®fwas confirmed by the two
characteristic broad singlets &t13.6 and 5.9, due to SH proton and Nioups respectively.
The absence of these absorption due to SH and Nid@mpounda-f and7a-f established that
the triazole5 had converted in to triazole-thiadiazole and tilezhiadiazines by reacting with
the -COOH group of various acid and acyl bromidkee Tnass spectra of all the synthesised
compounds were in agreement with molecular formulassummary all the synthesized
compounds exhibited satisfactory spectral dataistem with their structures. THEC NMR
spectrum further confirms the structures of thdisgd compounds.

CONCLUSION

In this article we report the synthesis of a newchropyridin-3-yl)methyl substituted
phthalazine 1,2,4-triazolo-[3,4-b]-1,3,4-thiadiea®! Ga-f) and 7H-[1,2,4]triazolo[3,4-
b][1,3,4]thiadiazines 7a-f) starting from commercially available phthalic gdhde.
Investigation on  antimicrobial data of synthedissompounds revealed that, compounds
substituted with 5-nitro-thiazole to triazolothiadole 6f) and  methylthiophenyl to
triazolothiadiazines7e) showed better activity compared to other analegtience the fact that
the compounds prepared in this study are chemioaliglated to the current medication suggests
that, further work with analogs is clearly warrahte
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