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ABSTRACT

Since resistance of pathogens towards currentlitadn@ drug therapies is rapidly becoming a majmbtem,
the design of new compounds to deal with fungusstaasce has become one of the most important areas
antibacterial research today. Keeping in view efdbove, here in, we have described the syntheaiseries of
novel 3-(substituted phenyl)-N-(4H-1, 2, 4-triazbid) acrylamide derivatives (3a, 3b and 3c) as-famgal
agents. These compounds were prepared by Claideni®c condensation
benzaldehydes with N-G&1, 2, 4-triazol-4-yl) acetamide under basic candig. The synthesized compounds
were characterized by detailed spectral analysts MR, MS, and IR spectroscopy. The synthesized@ina
derivatives 3a, 3b and 3c were screened for thdirfangal activity by using agar diffusion methagainst
Aspergillus niger and Penicillium notatum. All the compounds have shown significant antigahactivity. The
compound 3a has shown good anti-fungal activity mamad to other compounds and flucanazolewas taken a
standard against bofkspergillus niger and Penicillium notatum.
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INTRODUCTION

Fungal infections pose a continuous and serious
threat to human health and fifeThese fungal
infections in humans can be classified into (a)
allergic reactions to fungal proteins, (b) toxic
reactions to toxins present in certain fungi and (c
infections (mycoses). Many fungal infections are
caused by opportunistic pathogens that may be
endogenous (Candida infections) or acquired from
the environment (Cryptococcus, Aspergillus
infections). The other type of fungal infectionath
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is, invasive fungal infections and dermatomycoses MATERIAL AND METHODS

produced by fungal organisms in the individuals General

with increased vulnerability such as neonates, The fungal strains were obtained from the
cancer patients receiving chemotherapy, organdepartment of microbiology, Osmania University.
transplant patients, and burns patients, apart fromThey were preserved at’@. All chemicals and
those with acquired immunodeficiency syndrome solvents used in this experiment were synthetic
(AIDS). Other risk factors include corticosteroid grade purchased from Sigma-Aldrich and used
and antibiotic treatments, diabetes, lesions of without further purification except specifically
epidermis and dermis, malnutrition, neutropenia and mentioned.

surgery. In recent years, the incidence and sgverit Synthesis of targeted compounds

of fungal diseases has increased, particularly in The compounds were synthesised as mentioned in
patients with impaired immunity. The growing the Scheme No.l. The novel N-(4H-1, 2, 4-triazol-
number of cases of fungi involved in sepsis is a 4-yl) acetamide was synthesized by acetylation
consistent trerid Clinically, Candidiasis and process of 4-amino-1, 2, 4-triazole. This
aspergellosis account for 80-90% in intermediates was condensed with various aromatic
immunocompromised patients. Although, arsenal aldehydes at reflux temperatures to afford 3-
antifungal drugs have expanded, currently available (substituted phenyl)-N-(4H-1, 2, 4-triazol-4-yl)

antifungal drugs do not meet the increasing
requirements of managing infection in the complex
patient populations. The development of new
antifungal drugs has been constantly required én th
clinical therapy.

Traditionally, small heterocyclic molecules have
been a reliable source for discovering novel
biologically active molecules. Among the family of

heterocyclic compounds, 1, 2, 4-triazole derivaive

acrylamide. The synthetic pathway and structural
formulae of the novel N3-(substituted phenyl)-N-

(4H-1, 2, 4-triazol-4-yl) acrylamidecompounds are

depicted in the Scheme No.1. The products were
isolated by simple crystallization techniques. The
yields of products were found to be moderate to
good. The phyd=sical data of the compounds were
shown in Table No.1.

All reactions were monitored by thin layer

represent one of the most interesting and importantchromatography using UV light as visualizing
classes of compounds which shows the different agent. Purification was done on silica gel column

biological activities such as anti-funff8l anti-
bacterial®, anti-malarial, anti-inflammator§°,
anti-cancel, analgesit’, etc.

Different classes of anti-fungal agents are disados

(100-200 mesh) and alumina. Melting points were
determined for the purified compounds on a
capillary melting point apparatus and are
uncorrected. Then the samples were submittéH to

in the literature. Those are polyenes, imidazoles, NMR, Mass and IR for detailed spectral analysis.
triazoles, thiazoles and allylamines. Among the H NMR spectra were recorded in the indicated
triazolesflucanazole, voricanazole and posaconazolesolvent  on Bruker AMX 400 MHz
are promising anti-fungal agefts® While these spectrophotometer using TMS as an internal
new classes of compounds are now frequently usedstandard. IR spectra were recorded in KBr on
in treatment of fungal infections, resistance testh Perkin-Elmer FT-IR spectrophotometer. The mass
drugs is rising. Since resistance of pathogens spectra was recorded on waters Quattro micro LC-
towards currently available drug therapies is rgpid MS/MS.
becoming a major problem, the design of new Synthesis of 3-(nitrophenyl)-N-(4H-1, 2, 4-
compounds to deal with resistance fungus has triazol-4-yl) acrylamide (3a)
become one of the most important areas of A solution of N-(4H-1, 2, 4-triazol-4-yl) acetamide
antibacterial research today. (0.01 mol) in absolute ethanol was refluxed with 4-
nitro benzaldehyde in the presence of 2% NaOH (5
mL) for 10 h. Then solvent was concentrated,
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cooled and poured onto ice. The solids thus No.l. The structures were confirmed by the detailed

obtained were recrystallized from Methanol. spectral data and by comparing the parent molecule.
Synthesis of 3-(3, 4-dimethoxy phenyl)-N-(4H-1, The details were described below.
2, 4-triazol-4-yl) acrylamide (3b) 3-(nitrophenyl)-N-(4H-1, 2, 4-triazol-4-yl)

A solution of N-(4H-1, 2, 4-triazol-4-yl) acetamide acrylamide (3a)

(0.01 mol) in absolute ethanol was refluxed with 3, White crystals, Yield: 72%, m.p:185, *H NMR
4-dimethoxy benzaldehyde in the presence of 2% (CDCls, 400 MHz):6 6.0 (s, 1H), 8.12 (d, 2H), 8.31
NaOH (5 mL) for 12 h. Then solvent was (d, 2H), 8.46 (d, 2H), 10.23 (s, 2H), IR (KBr, dn
concentrated, cooled and poured onto ice. The3091, 1710, 1519, 1347, and 1105.

solids thus obtained were recrystallized from 3-(3, 4-dimethoxy phenyl)-N-(4H-1, 2, 4-triazol-

Methanol. 4-yl) acrylamide (3b)
Synthesis of 3-(3, 4-dihydoxyphenyl)-N-(4H-1, 2, White crystals, Yield: 65%, m.p: 183, H NMR
4-triazol-4-yl) acrylamide (3c) (CDCls, 400MH2z) :6 3.82 (s, 3H), 4.32 (s, 3H), 6.0

A solution of N-(4H-1, 2, 4-triazol-4-yl) acetamide (s, 1H), 7.98 (s, 1H), 8.35 (d, 2H), 8.43 (d, 2H, ,
(0.01 mol) in absolute ethanol (50 mL) was refluxed 10.52 (s, 2H), IR (KBr,cni): 2982, 1696, 1375,
with 3, 4-dihydroxy benzaldehyde in the presence 1261 and 1079.

of 2% NaOH (5 mL) for 18 h. Then solvent was 3-(3, 4-dihydoxyphenyl)-N-(4H-1, 2, 4-triazol-4-
concentrated, cooled and poured onto ice. Theyl)acrylamide (3c)

solids thus obtained were recrystallized from White crystals,Yield: 74%,m.p: 262'H NMR
ethanol. (CDCl3, 400 MHz) :6 6.01 (s, 1H), 6.42 (br s, 1H),
In-vitro antifungal activity 6.75(br.s, 1H), 7.96 (s, 1H), 8.32 (d, 2H3.56 (d,
The antifungal activity of chalcones was evaluated 2H ), 10.52 (s,2H).IR (KBr,crt): 3425, 2963,

by the agar well diffusion method. All the cultures 1696, 1371, 1261, and 1070.

were adjusted to approximately 1.5x108 cfu/mL.

The 30mL of Sabouraud’s dextrose agar (SDA) was DISCUSSIONS

poured into each Petri plate and the agar plates we The earlier studies on triazoles revealed that they
swabbed with 10QL inoculate of each test fungi are most effective as antifungal agents. In the
and kept for 15 min for adsorption. Using sterile present case, three novel compounds which are
cork borer of 8mm diameter, wells were bored into chalcone derivatives linked with 1, 2, 4-
the seeded agar plates and these were loaded with &iazoleswere synthesised by Claisen-Schmidt
100 pL volume with concentration of 5.0 mg/mL of condensation of acetamide with various aldehydes
each compound reconstituted in the in the presence of NaOH. The prepared hybrids of
Dimethylsulphoxide (DMSOQO). All the plates were chalcones are also expected to have anti-fungal
incubated at 2% for 2 days. Antifungal activity, activity. Our results showed that all the three
indicated by an inhibition zone surrounding thelwel compounds (3a-c) having significant antifungal
containing the compounds, was recorded if the zoneactivity. Among the three compounds the
of inhibition was greater than 8 mm. The compound 3a is showing the better antifungal
experiments were performed in triplicate. DMSO activity. The possible mechanism involved is due to
was used as a negative control whereas fluconazolehe presence of nitro group in the structure of
(1000 ng/mL) was used as a positive control. The compound 3ait may form hydrogen bond with the

results were showed in Table No.2. targeted enzyme tddemethylase, which is a key
enzyme in the biosynthesis of ergo sterol from

RESULTS lanosterol. Inhibition of this step causes the

Synthesis depletion of ergo sterol levels in the cell walliafh

Three novel triazole derivatives were synthesised i leads to the poor integrity of the fungal cell wall
accordance with the scheme described in the Figurefinally leads to the death of the fungus.
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Table No.1: Physical data of synthesized compounds 3a-c

S.No | Compound Mol. Formula Yidd (%) | m.p(°C) Recrystallization solvent
1 3a G1HoNsO3 72 165 Methanol
2 3b G3H14N403 65 184 Methanol
3 3c GiH10N4Os 75 202 Ethanol
Table No.2: Theantifungal activity of compounds 3a-c
. Zone of Inhibition (In mm)
SNo Compound Concentration (pg/ml) Aspergillus Niger Penicillium notatum
1 3a 10 40 24
2 3b 10 21 12
3 3c 10 35 23
4 Fluconazole 10 50 30
5 Control(DMSO) - 10 10
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Scheme No.1: Synthesis of compounds 3a-c

CONCLUSION compared to other compounds and fluconazole was
A Series of 3-(substituted phenyl)-N-(4H-1, 2, 4- taken as standard. Some more advanced models are
triazol-4-yl) acrylamide derivatives 3a-avere needed to confirm the molecular mechanism of
synthesized and characterized by NMR, MS and IR antifungal activity for these synthesised compounds
spectral data. The synthesized Chalcone

derivatives3a-c were screened for their anti-fungal ACKNOWLEDGEMENT
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