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ABSTRACT. A noval derivatives of 3-substituted[1,2,4]triazolo[4,3-b]pyridazine (4a—40) and 7,8,9,10-tetrahydrobenzo[4,5]
thieno[2,3-d][1,2,4]triazolo[4,3-b]pyridazine (7a—71) is prepared by the reaction of heteroaryl hydrazone from the aldehyde
and pyridazinohydrazine derivative, followed by subjecting the intermediate directly to oxidative cyclization employing the
mixture of MesNBr and Oxone. These derivatives were subjected to preliminary antimicrobial activities against microorgan-

ism. All these compounds exhibit good to moderate activity.
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INTRODUCTION

Omnipresent interest on the synthesis of 1,2,4 triazole
derivatives are owing to their diverse use in organocatal-
ysis, materials science and biological applications. Most
of the 1,2,4-triazole structural motif exhibit a wide spec-
trum of biological properties including antimicrobial, anti-
tubercular, serotonergic, anti-allergy, CNS depressant, anti-
inflammatory, anticonvulsants and anti-cancer activities.'
The recent exploratory result reveals that 1,2,4 triazoles
derivatives performed as inhibitor of HIV-integrase and
methionine aminopeptidase.® Besides, many powerful and
popular drugs constituted with 1,2,4 triazoles system are
commercially available in the market e.g., Fluconazole,
Itraconazole, varozole, voriconazole, Loreclezole, Anas-
trolzole and triazolam (Figure 1).

Attention to synthesis of several biologically active
compounds with pyridazine ring is an emerging practice
due to its numerous activity against microbial, fungal,
viral, tumor, hypertensive, tubercular and cancer cells.’ In
addition, a heterocyclic system extended with the pyri-
dazines moiety are found to be an important pharmacore
to construct a potentially new bio-active molecule in mod-
ern medicinal chemistry.* In particularly, the physiological
and pharmacological activity can be attractively enhanced
by introducing a thieno group in to the pyridazine motif.’
Furthermore, triazolopyridazine derivatives have been
reported to possess anti-HAV activity, c-Met kinase inhib-
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itor, GABA and adenine receptors.®

Most common and widely used method to construct
1,2 4-triazole system is the oxidative cyclization of hydrazone.
Very recently, we have reported the one pot synthesis of
triazolopyridazine derivative and thieno-triazolopyridazine
derivatives using Me;NBr and oxone.” As a continuation,
our interest to investigate the antimicrobial activities of
the noval triazolopyridazine derivatives, we report herein
the antibacterial and antifungal activity of the compound
3-substituted|[ 1,2,4]triazolo[4,3-b]pyridazine (4a—40) and
7,8,9,10-tetrahydrobenzo[4,5]thieno[2,3-d][ 1,2,4]triazolo
[4,3-b]pyridazine (7a—71) against the bacterial strain (Staphylo-
coccus aureus and Bacillus subtilis-Gram positive, Esch-
erichia coli and Pseudomonas aeruginosa-Gram negative)
and fungi (4spergillus niger and Aspergillus flavus) using
the broth dilution method.
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Figure 1. Drugs containing 1,2,4 triazole moiety.
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EXPERIMENTAL

All reagents were purchased from commercial suppliers
and were used without purification. Melting points were
determined in Buchi B-545melting point apparatus and
were uncorrected. '"H NMR and '*C NMR spectra were
recorded on a Bruker Advance-400 & 300 NMR MHZ
spectrometer in DMSO-ds & CDCl; solution using TMS
as an internal reference and *C NMR were recorded at 100
& 75 MHz. Mass spectra were recorded on LC-MS-Agilent
1200 series, Carbon, Hydrogen, Nitrogen and Sulphur were
analyzed on Elementor instrument. All these compounds
were purified by flash column Chromatography using 230—
400 mesh silica gel.

General Procedure for the Synthesis of 3-Substituted
Triazolopyridazine

A mixture of corresponding hydrazinylpyridazine 1 or 5
(1 mmol) and aldehyde 2 (1.1 mmol) in ethanol (5 mL)
was heated at 60 °C for 0.5 h. The formation of hydrazone
was checked by TLC and the reaction mixture was cooled
to rt. Oxone (1.5 mmol) was added to the mixture at rt fol-
lowed by tetramethyl ammonium bromide (0.2 mmol) and
the resulting mixture was heated at 60 °C for another 5 h.
The mixture was cooled to rt and extracted with dichloro-
methane (2 x 25 mL), dried over anhydrous sodium sulfate
and concentrated to obtain a residue which was purified
by column chromatography using hexane/ethyl acetate as
eluent to furnish the desired triazolopyridazines 4 and 7
(See reference no; 7 for supporting information).

RESULTS AND DISCUSSION

Target compounds 4a—40 and 7a—71 were prepared by
one-pot synthesis. At first, hydrazinylpyridazine (1 or 5)
was treated with various aldehydes to obtain the heteroaryl-
hydrazones (3 or 6) which was subjected directly to oxidative
cyclization with the mixture of MesNBr (20 mol%) and
oxone (1.5 equiv.) to acquire the triazolopyridazine deriv-
atives of 4a—4o and 7a—71 (Scheme 1 & 2) in 80-95% yields.?

Twenty seven compounds were synthesised and their
structure was confirmed by NMR, mass spectroscopy and
elemental analysis. All the synthesized compounds 4a—40
and 7a—71 were screened for their in vitro antibacterial
activity against Gram-positive (Staphylococcus aureus and
Bacillus subtiis) and Gram-negative (Escherichia coli and
Pseudomonas aeruginosa) bacteria strains using broth dilu-
tion method for determination of MIC.” This activity was
compared to a well-known commercial antibiotic, such as
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Scheme 1. (a) Aldehyde, ethanol, 60 °C, 30 min (b) teramethylam-
monium bromide/oxone, 60 °C, 5 h.
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Scheme 2. (a) Aldehyde, ethanol, 60 °C, 30 min (b) teramethylam-
monium bromide/oxone, 60 °C, 5 h.

ampicillin. Screening results revealed that the compounds
4a—40 and 7a—71 displayed good to moderate activities
towards the tested antibacterial strains. On the basis of the
zone of inhibition produced against test bacteria, compounds
4d, 41, 4m, 7f and 7i found to have significant activity
against both Gram-positive and Gram-negative bacterial
strains, whereas the compounds 4c, 4g and 7c showed good
activity against Gram-positive bacteria, and also 4i and 7g
exhibited potent activities against the Gram-negative bac-
terial strains. These results are summarised in (7able 1,
Figure 2).

Rest of all compounds displayed week activity against
the tested bacterial strains. In these case, the increased
activity could be attributed the presence of fluro, chloro,
acid, ester, nitro, pyridyl, thiophene, allyl and phenoxy
group in these compounds. All the twenty seven compounds
were also subjected to their antifungal activities against
the fungi namely, Aspergillus flavus and Aspergillus Niger.
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Table 1. In vitro antibacterial screening results of the tested com-
pounds 4a—4o0 and 7a—71

Table 2. In vitro antifungal screening results of the tested com-
pounds 4a 40 and 7a-71.

Inhibition zone diameter (mm/mg sample)

Mycelial growth of inhibition (%)

Compounds S. aureus  B. subtiis  E.coli P aeruginosa Compounds Aspergillus flavus Aspergillus niger
4a 6 6 8 6 4a 40.2 52.7
4b 7 6 7 7 4b 44.5 453
4c 10.4 10 9 8 4c 524 432
4d 11 12 12 11 4d 61.1 62.3
4e 8 9 7 8 4e 432 443
4f 9 8 9 9 4f 423 43.5
4g 10.3 12 8 7 4g 61.8 60.4
4h 6 9 7 9 4h 61.2 61.0
4i 8.6 95 10.5 10 4i 452 44.7
4j 8 9 6 7 4j 43.6 43.8
4k 6 8 5 4 4k 412 2.8
41 10 11 10 11 41 54.5 53.7
4m 11.0 12 11 10.7 4m 434 443
4n 8 7 6 5 4n 53.8 52.5
40 6 7 5 6 40 434 40.6
Ta 8 7 8 6 7a 45.7 47.4
7b 7 6 7 7 7b 454 43.8
Tc 11 12 8 7 Te 61.5 59.8
7d 7 8 7 9 7d 40.2 56.4
Te 8 9 8 7 Te 474 49.5
7f 10.2 11 11 12 7f 61.8 62.3
7g 9 9 10.5 10.2 7g 442 48.7
7h 8 9 7 9 7h 452 49.6
7i 10.5 10 10 11.3 7i 527 56.5
7j 8 7 8 6 7j 44.7 48.9
7k 6 7 5 4 7k 40.1 59.4
7 7 8 5 6 71 439 58.4
Amphicilin 12 14 14 12 Flucanozole 72 80
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Figure 2. Diameter of growth of inhibition of selected compounds
of antibacterial activity.

Fluconazole was used as standard for the comparison of
antifungal activity of the compounds 4a—40 and 7a—a7l.

This result indicated that almost all the compounds have
week to good antifungal activity against the test fungi. The
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Figure 3. Diameter of growth of inhibition of selected compounds
of antifungal activity.

compound 4d, 4g, 4h, 7¢c, and 7f were found to have max-
imum inhibition zone (77%) whereas the compound 41, 4n
and 7i exhibited more than 65% inhibition zone against fungi,
Aspergillus flavus and Aspergillus niger (1able 2, Figure 3).
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A. A.; Rajesh, R. Acta Pol Pharm. 2008, 65, 441-447. (d)
Yassin, F. A. Chem. Heterocycl. Comp. 2009, 45, 997-1003.
(e) Zhou, J.; Fan, H. T.; Song, B. A.; Jin, L. H.; Bhadury,
P. S.; Hu, D. Y.; Yang, S. Phosphorus, Sulfur, Silicon Relat.
Elem. 2010, 186, 81-87. (f) Bloomer, L. C.; Wotring, L. L.;
Townsend, L. B. Cancer Res. 1982, 42, 100-106. (g) Katz,
D. J.; Wise, D. S.; Townsend, L. B. J. Med. Chem. 1982,
25, 813-321. (h) Corina, M.; Casiraghi, G; Zetta, L. C. J.
Org. Chem. 1991, 56, 5466—5468. (i) Abubshait, S. A.

In conclusion, we have synthesized a novel series 3-methyl-
hydrazinopyridazine (4a—40) and 4-hydrazinyl-6,7,8,9-
tetrahydro[ 1 Jbenzothieno[2,3-d]pyridazine derivative (7a—71)
using the mixture of MesNBr and Oxone. All newly syn-
thesized compounds were tested for their antimicrobial
activities and showed fairly to good activities against the
bacteria and fungi. However, in whole series, compound
4d and 4f possess potent antimicrobial activity.
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