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Design and synthesis of benzo[d]
thiazol-2-yl-methyl-4-(substituted)-piperazine-1-carbothioamide as novel
neuronal nitric oxide inhibitors and evaluation of their neuroprotecting
effect in 6-OHDA-induced unilateral lesioned rat model of
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ARTICLE INFO ABSTRACT

Kayteards: Newronal mitric oxide symthase (nMOS) is an emyme constineively expresed in the mammalian braimn and
MHGs inhibirors skeletal muscles. The excessive activation of nd0S in the newrans resales in oxidative and nitrosstive siress
;‘:’_’} associaied with neuronal loss in vanoas nearclogical disorders. Several nNOS inhibitors bave been reparted 1o
Hum‘ﬁﬁ; sy limit the erressive activaition of nX¥0S, In the present wark, we have designed and carréed the synthesis of beron

P [d]thiazol-2-51-methyl-4.(substimted - piperaxine-1 -carbothioamide as povel peuronal mitric oxide inhibitors

Parklsnn’s Tiiesie {528, rwenty:-foar compounds). Stably transtected HEK 292 cells expressing NOS tsoforms reated with the

Mulesular modelisg conzprands (5=28) showed that the sight compounds exhibiied = 5% cell sumaval in the MTT zsay. oR0S
imhihition assay of the eight compounds (llovirated that the compound 18 was most selective for nR0S
(nMOS=66.73 = 1.51; eNOS-38 7 £ 1.35; iNOS =133 + 1.01) in HEK 293 cells expressing MOS8 soforms. 6
OHDA- indaced undlaterally lesioned rags treated with the compound 18 showed the improvement in monor and
non-moiar fanctions. Furthermare, the compound 18 showed the increased levels of dopamine and decreased
levels af glutamate and nitrite ions i the solated rat brain. In the docking analysis, the compoand 18 showed the
significamt binding afinity with the nNCS binding site. (the AG valoe = - 90 keal/'mol). Oererall resudis
demomsitated  that the No{benmofd] thizznol-2-yimethyl}-4-(4-mitropheoyl)  piperazine | carbotbicamide  {ibe
compound 18) possessed significant oGS inhibiting activity and newroprotecting potential in &-0HDA-induced
unikzierally lesioned rat model of PO and mare work will be reqaired o estzhlish the role of the compound 18 in
the therapy of FI} and other netrodegenemtive disnrders.

1. Intreduection oMOS resulting in ncreased levels of NO in the brain leading o
NO-mediared neurotoxicity and impalring of the cellular energy pro-

Witre Oxide (M0}, a highly soluble and diffusible free radical ductbon via nteraction with tee iran-sulfur centers in the minchondrial
generated endogenopsly, is induced by aNOS activation in a calcium/ elpvtron ransport chain (4,5, Excessively prodiced MO reacred with
calmodulin (Ca™" /CaMp-dependent manner by the conversion of L- the superoxide radicals to give peroxyniteite triggerng the nirengic
arginine inte L-citrulling in brain (1 3], Newronal dansage activapes signaling which irreversibly reacied with the tveogine (Tyr) residues o

Abbrevinnoms AMS, Reactive Nitrgen Species; NOS, Nitrc Oxide Synthase; MO, Nitric Oxide; TLE, Thin Layer Chromatography: HPLEG, High Performance Ligoid
Chromatogmaphy; NME, Nuclear Magnetic Besonance; MTT, 304, Sdimethylthinnal-2yl) -2, Sdiphenylietrazalium bromide; LPS, Lipopolysaichhande; DMS0,
Dimethyl sulfoxide; HEX 2973 cells, Human Embryondc Kidney cells; DAF-F& DA, 4-Amino-S methylaming-2', 7 -diflsorofluncescein diacetate; HBSS, Hank's balanced
sl sobutiom; CaM, Calmodukio; PT), Padkinsan’s DHeeases FAD. Flavin Adenine Denocleotide; F3iN, Flavin Monocbsobde; NADPH, Nicotmamide adenioe dinocleatide
phosphate;, FPH5 . Polyphosphonc acid; IR, Infrared; PE, Petraolenm Ether; PES Phasphate Buffer Sakine; SDE, Sodunm Dodecy] Sulphate; TGS, Tris glycine SI5; UV,
Ultra-¥iolet; &, Heai.
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