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Cu'-Tyrosinase Enzyme Catalyst-Mediated Synthesis of 2-
Thioxopyrimidine Derivatives with Potential Mosquito
Larvicidal Activity: Spectroscopic and Computational
Investigation as well as Molecular Docking Interaction with
OBPs of Culex quinquefasciatus**

Chidambaram SathishKumar,™ Selvaraj Keerthana,™ Anis Ahamed™ Ibrahim A. Arif ™
Radhakrishnan SurendraKumar,® and Akbar Idhayadhulla*™

A series of 2-thioxe pyrimidine derivatives 1, (1a-1e) and 2,
{2a-2e} were synthesized wia Biginelii reaction by using Cu'-
tyresinase (Cu’-Tyr) as an enzyme catalyst in up to 80-92%
yield. The compounds 1, {1a-1e) and 2, (2a-2e} were
characterized by R, "HMMR, “CHNMR, mass spectra and
elemental analyses. The synthesized compounds 1, {1a-1e}and
2, {2a-Ze) were screenad for mosguitd landcidal activity against
Cuslex quimguefascigtis. The compound Fa was 30% mortality at
100 pg/ml with the LD walue of 5594 wg/ml than the control
Permethrin 6003 pg/ml respectively. Molecular docking
studies of synthesizeéd compounds were carried out and the

1. Introduction

Mosquito-borme  dizeases, such as dengue fever, malaria,
encephalitis, yellow fever, chikungunya, and filariasis are the
miest important cause for the-defeat of human lfespan, arcund
700 miflion people affected by the above-mentioned diseases
every year worldwide. !

The economic impact of the nation affected by mosquito-
borne diseazes, including 2 defeat in commercial znd man-
power; conersely, all part of world is affected by mosquito-
bame diseases.™

Culex quinguefasciatus, is an important vector of lymphatic
filariasis, is extensively circulated in tropical zones with ower
120 million people diseased worldwide and 44 million peopie
devising joint chronic manifestation.™ Pyrimidines are an
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results  proposed that the compound 2a as 3 porential
candidate to mesguito odovant-binding protein 306K inhib-
itors. In-addition, computational studies; the highest ocoupiad
molecular orbital (HOMOY and lowest uncccupied molecular
orbital (LUMO) energies showed that the charge transfer oocurs.
in. the inside of the molecule and ako gives the chemical
reactivity descriptors, and molecular electrostatic potential
IMESP) is also caloulated: Therefore, experimental and theaoret-
ical studias were well supported for the compound 2a as a
patential larvicide activity aganist mosquito lanae of Culex
guinguefascigrus,

imponant class of heterocyclic skeleton widely distributed in
nature. Pyrimidine analogues displays a broad range of bio-
logical activities for instance, antihistaminic!® antifungal ®
antileishmanial ™ calcium  channel  blockers™  anti-
inflammatory™ analgesic™ antihypertensive ™ antipyretic ™
antiviral '™ antidiabetic " central nervous systemn [N5) depres-
sant properties ™ anitiaflergic " antibactarial '
anticonvulsant ' herbicidzl ™ anticancer™ and also act as
antioxidants™ Some important bicactive thioxopyrimidine
compounds were shown in Figure 1.5 Biginelli reaction, & a
dassical method, for synthesiz of 3 4-dihydropyridine-2{1H)-
ones reported by Biginelli in 1893, h suffers from the harsh
conditians, long reaction times and also produces low amount
of yields, In order to overcome these izsues we are developing
Cu'-Tyr enzyme as a novel eco-friendly catalyst. Thioxopyrimi-
dime analogs hawe potent inhibition against mosquite larvas
Culex  quinguefascigtus.™ Olfaction plays a major role in
organisms and tangled in major activities such as food
detection, host-seeking, reproduction, and also identification of
predztors™ OBPs (odorant-binding proteins) transport the
odorants to olfactery  receptors. to  induce signal
transduction™* Keeping this in mind, the odorant-binding
protein (08P) of Culex guinguefasciatus (POCB iD; 30GMN) was
chosen as a target protein for molecular dodking studies. The
present study, to synthesize the bicactive thiowopyrimidine
derivatives via grindstone chemistry technigue, and mosquito
larvicidal screening, computational with molecular docking
studies wera fvestigated.
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