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A series of novel 1,3,4-oxadiazole derivatives were synthesized under microwave
irradiation and evaluated for antimalarial activity. Malaria is a major global public
health problem, and the alarming spread of drug resistance and limited number of
effective drugs now available underline how important it is to discover new
antimalarial compounds. In South East Asia alone, 100 million malaria cases occur

Keywords:. every year and 70% of these are reported from India (WHO 2004). The use of
1,3,4-9xad1azole, chloroquine (CQ) to prevent and treat falciparum malaria has led to the wide-
Mfalarla, o spread appearance of CQ-resistant strains of Plasmodium falciparum throughout
M1c.rowav<.3 Irradllaltlon. the affected regions. By performing antimalarial activity among the compounds
Antimalarial Activity. tested 3a, 3d and 3e exhibited good antimalarial activity. The resistance has at the
same time increasingly extended to other available antimalarial drugs. The
increasing global spread of drug resistance to most of the available and affordable
antimalarial drugs is a major concern and requires innovative strategies to combat
the disease. There is an urgent need for new chemotherapeutic compounds, which
are easy to administer and store, and which are of low cost.
© IDAAM Publications All rights reserved
INTRODUCTION microwave at specific power levels and time
Oxadiazole derivatives are considered as  periods, as well as by conventional method of

important organic compounds which have
played a significant role in medical and
agricultural chemistry [1l. Due to their biological
and pharmaceutical activities, they have been
used in drug synthesis; like the two common
drugs; Raltegravir and Zibotentan and also
various commercial and industrial applications [2.
3], Microwave assisted organic synthesis offers
clean, simple, efficient, fast and economic for the
synthesis of a number of organic molecules such
reaction has new tool in the organic synthesis.
Important advantage of this technology includes
highly accelerated rate of the reaction time with
an improvement in yield and quality of product
[4-91. This technique is considered as important
approach toward green chemistry because this
technique is more environments friendly and
this technology is used in the laboratory.
Traditional reactions were performed using

synthesis; the reactions work extensively to
obtain pure form of product which was isolated
using literature work-up procedures [10. The
products obtained from traditional reactions
using microwave assisted synthesis as those
obtained from the conventional method of
synthesis was shorter with higher yields. This
technique is considered as important approach
toward green chemistry because this technique
is more environments friendly and this
technology is used in the laboratory and has the
potential to have a large impact on the fields of
combinatorial chemistry [1. The microwave
reactions were performed using microwave
assisted synthesis on microwave, the reactions
were worked up extensively to obtain a pure
form of product which was isolated using
literature  work-up procedures [12l.  The
microwave is also called as green chemistry
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because it does not produce any hazardous
material like gas fumes or heating using external
energy source. Microwave uses electromagnetic
radiation that passes through material and
causes oscillation of molecule which produces
heat. Microwave heating produces heat in entire
material in the same rate and the same time at a
high speed and at a high rate of reaction.
Microwave assisted synthesis has become an
important tool to the medicinal chemist for rapid
organic synthesis. Application of microwave
technology in organic synthesis has some of the
major advantages like spectacular decrease in
reaction in reaction time, improved conversions,
clean product formation and wide scope for the
development of the new reaction conditions. A
microwave is a form of electromagnetic energy
that falls at the lower frequency at the end of
electromagnetic spectrum. Microwave heating is
the best process due to the microwave couple
directly with the molecule that are present in the
mixture, leading to fast rise in temperature,
faster reaction and cleaner chemistry. The
microwave is also called as green chemistry
because it does not produce any hazardous
material like gas fumes or heating using external
energy source. Recrystallization can affect
physical and chemical stability, apparent
solubility, dissolution, bioavailability and
bioequivalence and drug product
manufacturability, = which require special
attention during product development as it
affects drug product quality, protection and
effectiveness. It Isolation of impurities by
recrystallization traditional techniques i.e
crystallization of drug substance is used. It is one
of the effective elements in drug development.
Microwave irradiation provides an alternative to
the conventional methods, for heating or
introducing energy into the system. It utilizes the
ability of mobile electric charges present in
liquid or conducting ions in solid to transform
electromagnetic energy into heat.

Microwave radiations are electromagnetic
waves. In the electromagnetic spectrum, the
microwave radiation region is located between
infrared radiation and radio waves. The need for
different organic compound libraries for drug
discovery, biomaterial development, automated
library screening; proteomics etc has supported
the emergence of innovative technologies for
rapid combinatorial organic synthesis using
MAOS synthesis. Due to failure of ADME it
necessary to perform docking studies before
pharmacological activity. An outbreak of

coronavirus disease (COVID-19) caused by the
novel severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) raises an
unparalleled challenge in the discovery of
appropriate drugs for prevention and treatment
(131, Given the rapid pace of scientific research
and clinical data produced by the large number
of people quickly infected with SARS-CoV-2,
clinicians need reliable proof of successful
medical care for this infection as in intial stage
with help of molecular docking software it is
easy to do in-silico study.

The chemical modification of drug delivery
system for protein and peptide drugs is
important in improving both enzymatic stability
and membrane permeations can help to have
good biological activity from any heterocyclic
compound modification [14l. Someday soon, you
might be making your own medicines at home.
That’s because researchers have tailored a 3D
printer to synthesize pharmaceuticals and other
chemicals from simple, widely available starting
compounds fed into a series. Encouraged by the
upstairs findings and in the persistence of our
work on benzimidazole derivatives, we herein
report the synthesis and in vitro evaluation of
benzimidazole derivatives as a potent biological
agent [15.16],

MATERIALS AND METHODS

All chemicals and solvent procured from
commercial sources, purified and dried using
standard procedures from literature whenever
required the reagents were purchased from
Research lab, Mumbai .and issued from store
department of Rajarambapu College of
Pharmacy, Kasegaon. and solvents were purified
by distillation and residual water was removed.
The test compounds 1,3,4-oxadiazole derivatives
3a-j were synthesized in our laboratory. Melting
point of synthesized compounds was determined
by open capillary tubes.

Chemistry

Synthesis of pyridyl-3-carbohydrazide

A mixture of Pyridine-3-carboxylic acid ethyl
ester8 (0.1 mol), and hydrazine hydrate (99%)
(0.1 mol), in absolute alcohol (50mL) was
refluxed for about 4hrs. The excess of solvent
was removed and the residue was poured into
ice cold water (125mL). The solid which is
obtained was recrystallized from ethanol to get
white crystalline product. Yield-85%, Mp 162°C,
IR (KBr): 1612 (C=N), 1670(C=0), 3048 (-CH of
pyridyl).
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General procedure for the synthesis of 2-aryl-
5-pyridyl-1, 3, 4-oxadiazoles

A mixture of nicotinic hydrazide [0.01mol] and
various aromatic acids [0.01mol] in presence of
POCI; [8mL] were refluxed for 8-14 hrs in an oil
bath. The contents were cooled and poured into
crushed ice. It was neutralized with NaHCOs3;
solution and the resulting solid was filtered,
dried and recrystallized from ethanol.

Analytical 1,3,4-oxadiazole
derivatives

3a: IR (KBr): 3058 (C-H), 1575 (C=C), 1670
(C=N), 1069 (C-0-C) 1H NMR (DMSO0-d6): 7.6-
9.3 (m, Ar- H, 9H) Mass: M/Z= 223[M+].

3d: IR (KBr): 1621(C=N), 1534 & 1312 NOZ2,
1555 (C=C), 3087(C-H), 1073 (C-0-C). 1H NMR

Data  for

(DMSO0d6): 7.2-9.2 (m, Ar-H, 6H), 9.15 (s, 1H,
OH). Mass: M/Z=329[M+].

3e: IR (KBr):1642 (C=N), 1553 & 1343 NOZ2,
1083 (C-0-C) 1H NMR (DMSO0-d6): 7.6-8.6 (m,
Ar-H, 4H) of pyridyl ring, 8.2-8.8 (d, Ar-H, 4H) of
phenyl ring. Mass: M /Z= 268[M+].

Pharmacology

In-vitro antimalarial activity all the target
compounds (3a-j) were screened for their in
vitro antimalarial activity against the P.
falciparum strain using chloroquine and quinine
as the reference compounds. The results of the
antimalarial screening are expressed as the drug
concentration resulting in 50% inhibition (ICso)
of parasite growth and are listed in Table 2.
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Figure 1: Synthetic scheme of title compound

Table 1: Physical data of 2-aryl-5-pyridyl-1,3,4-oxadiazoles (3a-j)

Compound Ar-COOH MP (°C) Yield (%)
3a Benzoic acid 118-120 79
3b p-chloro benzoic acid 125-127 84
3c o-amino benzoic acid 115-117 65
3d 3,5-dinitrosalicyclic acid 129-131 92
3e p-nitro benzoic acid 140-142 85
3f Gallic acid 122-124 88
3g Salicylic acid 114-116 82
3h Phenyl acetic acid 138-140 74
3i p-amino benzoic acid 155-157 87
3j p-hydroxy benzoic acid 145-147 68
Biological Evaluation inhibition percentage as described by Carvalho

In-vitro Antimalarial Assay

All the synthesized compounds were screened
for their antimalarial activity against the P.
falciparum strain. The P. falciparum strain was
cultivated by a modified method described by
Trager and Jensen. The compounds were
dissolved in DMSO. The final concentration of
DMSO used was not toxic and did not interfere
with the assay. The antiparasitic effect of the
compounds was measured by growth

and Krettli. For experimental purposes, the
cultures were synchronized with 5% D-sorbitol
when the parasites were at the ring stage. The
parasitic suspension, consisting of
predominately the ring stage parasites, was
adjusted to a 1-2% parasitaemia and 2.5%
haematocrit in hypoxanthine-free RPMI-1640
culture medium with 10% human plasma and
was exposed to 7 concentrations of each
compound for a single cycle of parasite growth
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for 48 h at 37°C. Positive controls containing
the standard antimalarial drugs chloroquine
and quinine, in standard concentrations, were
used in each experiment. The stock solutions
were additionally diluted in whole medium
(RPMI 1640 plus 10% human serum) to each of
the used concentrations. The concentration
that inhibited 50% of the parasite growth (ICso
value) was determined by interpolation using
Microcal Origin software. The blood smears
used were read blind and each duplicate
experiment was repeated three times [171.

RESULTS AND DISCUSSION

Chemistry

Pyridyl-3-carbohydrazide prepared by mixture
of Pyridine-3-carboxylic acid ethyl and
hydrazine hydrate in absolute alcohol was
refluxed for about 4hrs. The excess of solvent
was removed and the residue was poured into
ice cold water. The solid which is obtained was
recrystallized from ethanol to get white
crystalline product. In next step, 2-aryl-5-
pyridyl-1, 3, 4-oxadiazoles were synthesized by
adding mixture of nicotinic hydrazide and
various aromatic acids in presence of POCl;3
were refluxed for 8-14 hrs in an oil bath. The
contents were cooled and poured into crushed
ice. It was neutralized with NaHCO3 solution
and the resulting solid was filtered, dried and
recrystallized from ethanol.

Table 2: In-vitro antimalarial activity of the
compounds (3a-j)

Entry ICs0 (M)
3a 0.012
3b 1.312
3c 1.905
3d 0.015
3e 0.045
3f 2.902
3g 1.984
3h 3.567
3i 7.321
3j 4.327
Chloroquine 0.065
Quinine 0.832
Antimalarial Activity

All the synthesized compounds (3a-j) were
evaluated for their antimalarial activity against
a chloroquine and quinine sensitive strain of P.
falciparum. All experiments were performed in

duplicate and mean values of ICspare reported
in Table 2.

As shown in Table 2, compounds 3a and 3d
were found to have ICsp values in the range of
0.015 to 0.045 mM against the P. falciparum
strain. These compounds displayed excellent
activity against the P. falciparum strain
compared to quinine (ICso= 0.832mM) and (i.e.
[Cs0= 0.065mM) compared to chloroquine. All
the remaining compounds were found to be
less active against chloroquine sensitive strains
of P. falciparum.

CONCLUSIONS

We have demonstrated that the 2-aryl-5-
pyridyl-1,3,4-oxadiazoles derivatives 3a-j can
be synthesized by making modification in the
reported method. The production was
successful with less time duration and
improved quality and quantity than the old
method. Environmental issues are also
resolved because of the use of the microwave
method. A common parameter was observed
between all active compounds that they all
contained electron withdrawing functional
groups in their moiety. Among the compounds
tested 3a, 3d and 3e exhibited good
antimalarial activity in vitro. Finally, it is
conceivable that further derivatization of such
compounds with high and moderate electron
withdrawing functional groups will be of
interest with good hope to get more selective
antimalarial agents.
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