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ABSTRACT

A series of 7-chloro-N-(1-(7-chloro-6-fluorobenzol d] thiazol-2-yl)-5-substituted  phenyl-4,5-
dihydro-1H-pyrazol-3-yl)-6-fluorobenzo[ d] thiazol-2-amine (5a-f) have been synthesized by
treating 4-fluoro-3-chloro aniline with KSCN in presence of bromine in glacial acetic acid and
ammonia to get 7-chloro-6-fluorobenzo[ d] thiazol-2-amine (1), which was treated with hydrazine
hydrate in HClI in presence of ethylene glycol to get 7-chloro-6-fluoro-2-
hydrazi nylbenzo[ d] thiazole (2). Alternatively compound 1 was treated with acetic anhydride to
get N-(7-chloro-6-fluorobenzo[ d] thiazol-2-yl)acetamide (3) which were used to synthesized a
series of chalcones via Claisen-Schmidt condensation by using six different substituted aromatic
aldehydes to get N-(7-chloro-6-fluorobenzo[ d] thiazol -2-yl)-3-substituted phenyl acrylamide (4a-
f). Finally the above chalcones were refluxed with compound 2 to get the novel targeted
compound (5a-f). All the compounds were characterized by melting point, TLC and their

chemical structures were proved by means of IR, lH NMR, mass spectroscopy, and e emental
analysis data. All the final compounds and chalcones have been evaluated in vitro for their
antioxidant activity by ferric ion reduction and DPPH methods. The final compounds have
shown significant antioxidant activity compared to chalcones.
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INTRODUCTION

The study of benzothiazole derivatives is of coesabtlle current interest as a result of their

important biological and biophysical properties tsuas antitumor [1], antimicrobial [2],
antifungal agents [3] as well as imaging agents femmyloid [4]. Several substituted

benzothiazoles [5-8] have been identified as pogthelmintic drugs. Aminobenzothiazoles
have manifested a large scale of biological aatisitsuch as antiperkinsonian, dopamine

antagonist [9,10], antibacterial [11] and antilsitaic agents [12].
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The pyrazoline derivatives constitute an intergstalass of organic compounds, which are
associated with diverse chemical and pharmacolbgroperties [13-14].

Fluorine has been incorporated into the molecuddothe second smallest substituent next to
hydrogen, closely mimics hydrogen in enzyme reaepiberactions. The substitutions of
hydrogen by fluorine increases lipid solubility whiin turn increases the transport and
absorption of drugn vivo, and a strong electron withdrawing inductive dffet fluorine can
significantly influence reactivity and stability diunctional groups and the reactivity of
neighbouring reaction centres [15].

Antioxidants are any substance that when preselawnconcentration compared to those of an
oxidisable substrate, significantly delays or intsithe oxidation of that substrate [16]. They
may be synthetic or natural origins, which protdw biomembrane against reactive oxygen
species (ROS), mediated tissue damage [17]. Aulzons are of great importance because they
provide electrons that neutralize free radicaés, molecules with unpaired electrons which have
capability to cause degenerative and life threatpdiseases.

The role of free radicals and reactive oxygen &®¢ROS) in the pathogenesis of human
diseases such as cancer, aging, inflammatory respsyndrome, respiratory diseases, liver
diseases, and atherosclerosis, has been widelgmeea [18]. Electron accepoters, such as
molecular oxygen, readily reacts with free radidaisbecome free radicals themselves, also
referred as ROS, with chemical species such asraxide anions (@ ), hydrogen peroxide
(H20,) and hydroxyl free radicals ('OH), which are knotennduce damage to biomembranes,
proteins and DNA [19]. Prominent manifestation i&ef radical activity in biological systems is
lipid peroxidation and it is involved in the devptoent of different diseases. The primary targets
of free radical attack on lipids are polyunsatutatatty acids (PUFA). Lipid peroxidation
usually proceeds as a chain reaction: alkyl radiea¢ formed during the initiation step by the
attack of lipids by free radicals or other reactspecies, followed in the propagation phase by
the formation of alkylperoxyl (ROO.) and alkoxyl @R radicals, and terminating with the
formation of lipid hydroperoxides (ROOH) [20]. Howex, these products readily decompose to
other relatively more stable substances such ahwdiés (malondialdehyde, hydroxynonenal,
dienals, etc.) or isoprostanes, which have beet tasassess lipid peroxidatiomvivo.

Drawing on structural knowledge obtained from owmstpwork we herein synthesized six
chalconeg4a-f) and six fluorobenzothiazolopyrazolingsa-f) for their antioxidant activity.

MATERIALS AND METHODS

The melting points were determined with an elebiaonal melting point apparatus and are
uncorrected. Infrared spectra (KBr disc) were penfd on FTIR-8400 Shimadzu and the
frequencies were expressed intrtH NMR spectra were recorded on Bruker-Avance 400zMH
instrument with TMS (0 ppm) as an internal stangd#rd chemical shifts5] are reported in ppm
and coupling constants (J) are given in Hertz (FBignal multiplicities are represented by s
(singlet), d (doublet), t (triplet), ds (double glet), dd (double doublet), m (multiplet) and br s
(broad singlet). Mass spectra were recorded onMEgI-Thermo, Finnigan LCQ deca xp max.
Elemental analyses were performed on Perkin-EIrd@2CHN elemental analyser. Analyses
indicated by the symbols of the elements of fumdiovere within £ 0.4% of the theoretical
values. The purity of the compounds was checkedvienck precoated silica gel 60 F-254.
Column chromatography was performed using P.D. dmam. silica gel (100-200 mesh). Yields
were not optimized. All the solvents and reagergsawised without further purification.
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Scheme 3. Reagents and condition&@) Ethanol, 3,4-drops glacial acetic acid, refdn.

Synthesis of 7-chloro-6-fluorobenzo[d]thiazol-2-anmie (1)

To a stirred mixture of glacial acetic acid (40 miecooled at 5 °C were added 40 g (0.4123
mol) potassium thiocyanate and 7.25 g (0.0498 wiod)-fluoro-3-chloro aniline. To that 6 ml of
bromine in 24 ml of glacial acetic acid was addemly at such a rate that the temperature
should not rise beyond 5 °C, for a period of . &tirring was continued for an additional 2 h at
the same temperature and at room temperature for Ovas allowed to stand overnight, add
30 ml of water and heated at 85 °C, filtered hdte Tiltrate was cooled and neutralized with
ammonia solution to pH 6. A light yellow precipgatvas collected, washed with water and
recrystallized by toluene.

Yield 76%; slight yellowish crystalline; mp 180-182; IR (omax ci®, KBr): 3480 (N-H), 1199
(C-F), 681 (C-Cl); *H NMR (400MHz, DMSO-@), & (ppm): 4.21 (s, 2H, NpJ, 7.62-7.60 (d,
1H, J = 7.22, ArH), 7.70- 7.68 (d, 1H, ArH, J = 8.Hz); ESI-MS, m/z: 201.98 [M] 203.86
[M+2]"; Anal. calcd. for GH4CIFN,S: C, 41.49; H, 1.99; N, 13.82. Found: C, 41.512193; N,
13.81.

Synthesis of 7-chloro-6-fluoro-2-hydrazinylbenzo[dhiazole (2)

10 ml of conc. HCl was added drop-wise with stgrio 10 ml (0.3 mol) hydrazine hydrate at
5-10 °C followed by ethylene glycol 40 ml. To thboae solution 2.025 g (0.01 mol) of
compound(1) in portion was added and the resulting mixture vedisixed for 2 h. On cooling
solid separated out, was filtered and washed wétery dried and recrystallized by ethanol.
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Yield 66%, mp 217-219 °C, light brown needle shapggtals; IR $max cmi’, KBr): 3380 (N-
H), 1200 (C-F), 683 (C-Cl)*H NMR (400MHz, DMSO-@), & (ppm): 5.09 (s, 2H, NbJ, 7.42-
7.41 (d, 1H, ArH, J = 6.64 Hz), 7.81-7.79 (d, 1HHAJ = 9.24 Hz), 9.20 (s, 1H, NH); ESI-MS,
m/z: 217.02 [M], 217.05 [M+2]; Anal. calcd. for GHsCIFNsS: C, 38.63; H, 2.32; N, 19.31.
Found: C, 38.61; H, 2.34, N, 19.31.

Synthesis of N-(7-chloro-6-fluorobenzo[d]thiazol-2#)acetamide (3)

A mixture of compoundl) 2.025 g (0.01 mol) and 10 ml of acetic anhydrideswefluxed for 1
h. Then the reaction mixture was cooled, the sépdrsolid was heated with water, filter and
washed with water. The product was then recryztalliby ethanol.

Yield 98%, mp 232-233 °C, whitish needle shapedtaly IR Omax cmi*, KBr): 3318 (N-H),
1681 (C=0), 1189 (C-F), 652 (C-ChH NMR (400MHz, DMSO-@), 5 (ppm): 2.34 (s, 3H,
CHg), 7.26-7.24 (d, 1H, ArH, J = 7.57 Hz), 7.75-7.7T8 {H, ArH, J = 7.60 Hz), 9.05 (s, 1H,
NH); ESI-MS, m/z: 244.03 [M] 246.02 [M+2[; Anal. calcd. for @HsCIFN,OS: C, 44.18: H,
2.47; N, 11.45. Found: C, 44.17; H, 2.49; N, 11.44

Synthesis ofN-(7-chloro-6-fluorobenzo[d]thiazol-2-yl)-3-substiuted phenyl acrylamide (4a-f).

A mixture of compound3) 2.445 g (0.01 mol) in ethanol (25 ml) and 8 miL6R6 NaOH was
stirred in room temperature. To this mixture eqguanguantity of substituted aromatic aldehyde
(0.01 mol) was added in small portions. Stirringsweontinued for overnight in room
temperature. The excess of solvent was distilldd agfol, filter and residue was thoroughly
washed with cold water. The product was then reallized by acetone-water mixture.

N-(7-chloro-6-fluorobenzo[d]thiazol-2-yl)-3-(4-dimeahylamino)phenyl)acrylamide (4a).

Yield 89%:; mp 140-142 °C; yellowish needle shaps@tal; IR Gmax cmi’, KBr): 3306 (N-H),
1664 (C=0), 1170 (C-F), 667 (C-CI]);-| NMR (200MHz, CDCY)), 6 (ppm): 3.09 (s, 6H, C#),
4.58-4.35 (dd, 2H, CH), 6.73-6.68 (d, 2H, ArH, 888 Hz), 7.39-7.35 (d, 1H, ArH, J = 8.35
Hz), 7.56-7.54 (d, 1H, ArH, J = 7.50 Hz), 7.76-7(d22H, ArH, J = 8.88 Hz), 9.74 (s, 1H, NH);
ESI-MS, m/z: 375.09 [M], 377.09 [M+2]; Anal. calcd. for GgH1sCIFN3OS: C, 57.52; H, 4.02;
N, 11.18. Found: C, 57.53; H, 4.03; N, 11.17

N-(7-chloro-6-fluorobenzo[d]thiazol-2-yl)-3-(4-hydroxyphenyl) acrylamide (4b).

Yield 83%; mp 227-229 °C; buff coloured powder; (B crmi’, KBr): 3480(N-H), 3152 (O-
H), 1647 (C=0), 1189 (C-F), 664 (C-CIfH NMR (400MHz, DMSO-g), & (ppm): 4.15 (s, 1H,
OH), 4.54-5.52 (d, 1H, CH, J = 7.32 Hz), 4.68-4861H, CH, J = 7.30 Hz), 7.19-6.92 (d, 2H,
ArH, J = 8.71 Hz), 7.49-7.25 (d, 2H, ArH, J = 8H8), 7.56-7.52 (d, 1H, ArH, J = 8.50 Hz),
7.78-7.76 (d, 2H, ArH, J = 8.82 Hz), 9.65 (s, 1H{)NESI-MS, m/z: 348.07 [M] 350.05
[M+2]"; Anal. calcd. for GsH1oCIFN,O,S: C, 55.10; H, 2.89; N, 8.03. Found: C, 55.122190;
N, 8.02.

N-(7-chloro-6-fluorobenzo[d]thiazol-2-yl)-3-(4-hydroxy-3-methoxyphenyl)acryl-amide (4c).

Yield 81%; mp 185-187 °C; white powder; IRnk, cri’, KBr): 3485 (N-H), 3095 (OH), 1685
(C=0), 1250 & 1050 (C-0),1200 (C-F), 685 (C-Cllb-l NMR (400MHz, DMSO-g), 6 (ppm):
3.02 (s, 3H, OCh), 4.22 (s, 1H, OH), 5.03-4.90 (d, 1H, J = 7.44 BH#), 5.16 (d, 1H, CH, J =
7.40Hz), 7.76-7.73 (m, 3H, ArH), 7.96-7.94 (d, 2&tH, J = 8.26 Hz), 9.85 (s, 1H, NH); ESI-
MS, m/z: 378.06 [M], 380.07 [M+2]; Anal. calcd. for G;H1,CIFN,OsS: C, 53.90; H, 3.19; N,
7.40. Found: C, 53.92; H, 3.21; N, 7.39.
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N-(7-chloro-6-fluorobenzo[d]thiazol-2-yl)-3-(4-mettoxyphenyl)acrylamide (4d).

Yield 87%:; mp 175-178 °C; orange powder; .4 cm*, KBr): 3485 (N-H), 1680 (C=0),
1270 (C-F), 675 (C-Cl), 1260 & 1050 (C-OJH NMR (400MHz, DMSO-g), & (ppm): 3.20 (s,
3H, OCH), 4.62-4.58 (d, 1H, J = 7.93 Hz, CH), 5.28-5.261H, CH, J = 7.49 Hz), 7.78-7.52
(m, 4H, ArH), 7.82-7.80 (d, 2H, ArH, J = 7.08 H®.87 (s, 1H, NH); ESI-MS, m/z: 362.08
[M]*, 364.09 [M+2]; Anal. calcd. for G;H1,CIFN,O,S: C, 56.28; H, 3.33; N, 7.72. Found: C,
56.29; H, 3.35; N, 7.71.

N-(7-chloro-6-fluorobenzo[d]thiazol-2-yl)-3-(2-hydroxyphenyl) acrylamide (4e).

Yield 56%; mp 178-181 °C; ash coloured powder{Ra, cm*, KBr): 3487 (N-H), 3095 (O-
H), 1695 (C=0), 1210 (C-F), 680 (C-éBt NMR (400MHz, DMSO-@), 6 (ppm): 9.25 (s, 1H,
NH), 7.86-7.84 (d, 2H, ArH, J = 7.42 Hz), 7.46-7 @R, 4H, ArH), 4.77- 4.73 (d, 1H, CH, J =
7.85 Hz), 5.72 (d, 1H, CH), 4.09 (s, 1H, OH); ESSMn/z: 348.09 [M], 350.11 [M+2]; Anal.
calcd. for GegH1oCIFN,O,S: C, 55.10; H, 2.89; N, 8.03. Found: C, 55.112191; N, 8.02.

N-(7-chloro-6-fluorobenzo[d]thiazol-2-yl)-3-phenylarylamide (4f).

Yield 58%:; mp 212-214 °C; orange crystalline soli@; (vmay cm’, KBr): 3489 (N-H), 1705
(C=0), 1203 (C-F), 676 (C-CIJH NMR (400MHz, DMSO-g), 5 (ppm): 4.40-4.36 (d, 1H, CH,
J = 7.31 Hz), 4.49-4.43 (d, 1H, CH, J = 7.29 Hz}677.55 (m, 5H, ArH), 7.78-7.77 (d, 2H,
ArH, J = 8.22 Hz), 9.64 (s, 1H, NH); ESI-MS, m/82308 [M[’, 334.07 [M+2]; Anal. calcd. for
Ci16H10CIFNROS: C, 57.75; H, 3.03; N, 8.42. Found: C, 57.773186; N, 8.41.

Synthesis  of  7-chloro-N-(1-(7-chloro-6-fluorobenzal]thiazol-2-yl)-5-substituted  phenyl-4,5-
dihydro-1H-pyrazol-3-yl)-6-fluorobenzo[d]thiazol-2-amine (5a-f)

A mixture of compound4a-f) (0.002 mol) and 7-chloro-6-fluoro-2-hydrazinylbefd] thiazole

(2) (0.002 mol) in ethanol (25 ml) containing 3-4 draggylacial acetic acid was heated under
reflux for 8 h. After completion, the reaction mix¢ was concentrated under reduced pressure.
On cooling, solid separated out, was collectedrandystallized by DMF-water mixture.

7-chloro-N-(1-(7-chloro-6-fluorobenzo[d]thiazol-2-y)-5-(4-(dimethylamino)phenyl)-4,  5-dihydro-
1H-pyrazol-3-yl)-6-fluorobenzo[d]thiazol-2-amine (&).

Yield 82%; mp 240-242 °C; buff coloured powder; (.2 cmi*, KBr): 3440 (N-H), 1100 (C-
F), 640 (C-CI);lH NMR (400MHz, DMSO-g), 5 (ppm): 2.05 (s, 6H, C¥), 3.27 [1H, dd, J =
5.8, 18.20 Hz, H-4 trans (pyrazoline)], 4.04 [1H, d = 12.10, 18.20 Hz, H-4 cis (pyrazoline)],
5.06 (s, 1H, NH), 5.22 [1H, dd, J = 5.80, 12.0Q H& (pyrazoline)], 7.23-7.19 (m, 4H, ArH),
7.68- 7.64 (m, 4H, ArH); ESI-MS, m/z: 574.06 [M]576.05 [M+2], 578.05 [M+4]; Anal.
calcd. for GsH1gCloFNeS,: C, 52.18; H, 3.15; N, 14.60. Found: C, 52.233k21; N, 14.52.

4-(1-(7-chloro-6-fluorobenzo[d]thiazol-2-yl)-3-(7-tloro-6-fluorobenzo[d]thiazol-2-ylamino)-4,5-
dihydro-1H-pyrazol-5-yl)phenol (5b).

Yield 78%; mp 170-171 °C; yellowish crystal; IR cmi’, KBr): 3482 (N-H), 3120 (O-H),
1160 (C-F), 638 (C-Cl)*H NMR (400MHz, DMSO-@), 5 (ppm): 3.31 [1H, dd, J = 5.7, 18.4 Hz,
H-4 trans (pyrazoline)], 4.04 [1H, dd, J = 12.3,51Bz, H-4 cis (pyrazoline)], 4.49 (bs, 1H, OH),
5.12 (s, 1H, NH), 5.25 [1H, dd, J = 5.83, 12.07 HZ (pyrazoline)], 7.43-7.40 (m, 4H, ArH),
7.72- 7.69 (m, 4H, ArH); ESI-MS, m/z: 547.01 [MB49 [M+2], 551 [M+4]; Anal. calcd. for
C23H13ClLFNs0S,: C, 50.37; H, 2.39; N, 12.77. Found: C, 50.372E89; N, 12.77.
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4-(1-(7-chloro-6-fluorobenzo[d]thiazol-2-yl)-3-(7-tiloro-6-fluorobenzo[d]thiazol-2-ylamino)-4,5-
dihydro-1H-pyrazol-5-yl)-2-methoxyphenol (5c).

Yield 72%; mp 185-186 °C; buff coloured powder; (. cmi’, KBr): 3490 (N-H), 3037 (O-
H), 1251 & 1050 (C-0), 1178 (C-F), 660 (C-ClI{ NMR (400MHz, DMSO-g), & (ppm): 3.27
[1H, dd, J = 5.8, 18.2 Hz, H-4 trans (pyrazolin®k3 (s, 3H, OCH), 4.03 [1H, dd, J = 12.30,
18.50 Hz, H-4 cis (pyrazoline)], 4.51(bs, 1H OHP® (s, 1H, NH), 5.23 [1H, dd, J = 5.9, 12.04
Hz, H-5 (pyrazoline)], 7.58-7.55 (m, 3H, ArH), 7:77.73 (m, 4H, ArH); ESI-MS, m/z: 577.02
[M]™, 579.05 [M+2], 581.03 [M+4]; Anal. calcd. for GsH1sClLFNsO,S,: C, 49.83; H, 2.61; N,
12.11. Found: C, 49.92; H, 2.69; N, 12.16.

7-chloro-N-(1-(7-chloro-6-fluorobenzo[d]thiazol-2-y)-5-(4-methoxyphenyl)-4,5-dihydro-1H-
pyrazol-3-yl)-6-fluorobenzo[d]thiazol-2-amine (5d).

Yield 80%; mp 180-181 °C; light yellowish crystd® Kumas cmi®, KBr): 3489 (N-H), 1252 &
1055 (C-O), 1178 (C-F), 643 (C-Cftd NMR (400MHz, DMSO-g), § (ppm): 3.29 [1H, dd, J =
5.80, 18.2 Hz, H-4 trans (pyrazoline)], 3.64 (s, 8€CH), 4.07 [1H, dd, J = 11.99, 18.0 Hz, H-4
cis (pyrazoline)], 5.04 (s, 1H, NH), 5.23 [1H, dd= 5.7, 11.97 Hz, H-5 (pyrazoline)], 7.48-7.45
(m, 4H, ArH), 7.73- 7.69 (m, 4H, ArH); ESI-MS, m/861.04 [M], 563.06 [M+2], 565.01
[M+4]"; Anal. calcd. for G4H1sCloFoNsOSy: C, 51.25; H, 2.69; N, 12.45. Found: C, 51.31; H,
2.76; N, 12.41.

2-(1-(7-chloro-6-fluorobenzo[d]thiazol-2-yl)-3-(7-bloro-6-fluorobenzo[d]thiazol-2-ylamino)-4,5-
dihydro-1H-pyrazol-5-yl)phenol (5e).

Yield 62%; mp 175-177 °C; white crystal; IR cmi’, KBr): 3475 (N-H), 3119 (O-H), 1176
(C-F), 641 (C-CI)fLH NMR (400MHz, DMSO-g), 6 (ppm): 3.32 [1H, dd, J = 5.86, 18.19 Hz, H-
4 trans (pyrazoline)], 4.12 [1H, dd, J = 12.03,068Hz, H-4 cis (pyrazoline)], 4.41 (bs, 1H OH),
5.06 (s, 1H, NH), 5.25 [1H, dd, J = 5.70, 12.02 HZ (pyrazoline)], 7.38-7.35 (m, 4H, ArH),
7.84-7.80 (M, 4H, ArH); ESI-MS, m/z: 547 [K]549.02 [M+2], 551 [M+4]; Anal. calcd. for
Ca23H13ClILFNs0S;: C, 50.37; H, 2.39; N, 12.77. Found: C, 50.492H5; N, 12.81.

7-chloro-N-(1-(7-chloro-6-fluorobenzo[d]thiazol-2-y)-5-phenyl-4,5-dihydro-1H-pyrazol-3-yl)-6-
fluorobenzo[d]thiazol-2-amine (5f).

Yield 69%; mp 190-192 °C; gray colour powder; .4, cm*, KBr): 3465 (N-H), 1188 (C-F),
633 (C-Cl);*H NMR (400MHz, DMSO-g), 5 (ppm): 3.27 [1H, dd, J=5.8, 18.2 Hz, H-4 trans
(pyrazoline)], 4.07 [1H, dd, J = 11.99, 18.0 HzA4ktis (pyrazoline)], 4.98 (s, 1H, NH), 5.23
[1H, dd, J = 5.70, 11.97 Hz, H-5 (pyrazoline)], 223 (m, 5H, ArH), 7.73-7.68 (m, 4H,
ArH); ESI-MS, m/z: 531 [M], 533.01 [M+2], 535 [M+4]; Anal. calcd. for GaH13Cl.FoN5S,:

C, 51.89; H, 2.46; N, 13.15. Found: C, 51.96; 322N, 13.11.

Antioxidant activity [21,22]

DPPH method:5 to 50 ul (5 to 50 pg) of ascorbic acid and sysitte compounds were taken

in different test tubes. Then the volume was adpisd 1000 pl with methanol. To this 4 ml of

methanolic solution of DPPH was added, shaken amdl the mixture was allowed to stand at
room temperature for 20 minutes. The control wapared as above without compound. The
readings were taken for blank (methanol), contnal sample at 517 nm.

Anti-oxidant activity by ferric ion reduction mettlavas calculated by the following formula:

% Anti radical activity = ContrAbs. — Sample Absx 100
Control Abs.
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Ferric ion reduction method: The reaction mixture containing 1, 10-o-phenariheo(0.5 mL),
ferric chloride 1mL (0.02 mM) and test compoundlson of different concentration of
synthesised compounds and ascorbic acid as staddagd in a final volume of 5 mL with
methanol was incubated for 15-20 min at ambienpeature and absorbance was measured at
510 nm. In another set, sodium dithionate (0.3 mM¥y added instead of the compounds and
absorbance was taken as equivalent to 100% redustiall the ferric ions present.

Anti-oxidant activity by ferric ion reduction metl@an be calculated by the following formula:
% Activity = [A /A x 100

Where,As = absorbance by standard drug solution at 510 nm.
A; = absorbance by the sample solution at 510 nm.

Table: 1 Antioxidant activities (ICso mM) of synthesised compounds by DPPH and Ferric foreduction

method
Compound ICgo (MM)
DPPH Ferric ion reduction

4a 0.263 25.276
4b 0.187 13.618
4c 0.193 14.519
4d 0.205 22.739
4e 0.141 15.697
Af 0.182 22.988
5a 0.031 4.869
5b 0.018 2.689
5c 0.015 2.333
5d 0.010 1.866
5e 0.032 4.608
5f 0.054 5.963

Ascorbic acid 0.001 0.087

Absorbance by Sodium dithionite (300 #g/ml) at 510 nm. = 0.571 (Standard, 100%) for ferric ion reduction.
Note: 1Csy values were not detected at the highest concentration. It was determined by extrapolating the graph.

RESULTS AND DISCUSSION

The preparation of final compoun8@a-f was accomplished by synthetic sequence illustrated
Scheme 1, 2and 3. The compoundl was synthesized from 4-fluoro-3-chloro aniline and
potassium thiocyanate with bromine in acetic a€lte presence of two aromatic double$ &t6

to 7.7 ppm and a primary amine peald @21 ppm in NMR spectra indicates the formation of
basic ring. This was treated with hydrazine hydimd conc. HCI in the presence of ethylene
glycol yielded compoun@. A singlet peak at 9.2 ppm for a secondary amine indicates the
formation of hydrazino derivative. Alternatively ehcompoundl was treated with acetic
anhydride to get compourl The presence of methyl protonéa?.34 ppm accounting 3 proton
and sharp peak appeared in IR d681 cni confirmed the formation of compouid This was
treated with different aromatic aldehydes in basedium as in Claisen-Schmidt condensation
yielded4a-f (chalcones). The presence of aromatic peak imtbmatic region, vinylic peak at
4.5 to 5.5 ppm and absence of £ptak in betweed 2 to 3 ppm showed the formation of
chalcones. The synthesis of target compowal§ were carried out by refluxinga-f with 7-
chloro-6-fluoro-2-hydrazinylbenzo[d]thiazol@) in alcohol. Presence of singlet in betwee

to 5.5 ppm for pyrazoline hydrogen showed the fdaiomaof target compounds and all the
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compounds structure were further confirmed by nsasstra and there estimated CHN elemental
analysis.

The free radical scavenging potentials of the sssided compounds by DPPH method were
tested against a methanolic solution @f a diphenylg-picryl hydrazyl (DPPH) [22].
Antioxidants react with DPPH and convert itetoo. diphenyl$-picryl hydrazine. The degree of
discoloration indicates the scavenging potentidlthe antioxidant activity. The change in the
absorbance produced at 517 nm has been used asarmef antioxidant activity [21]. Whereas
in case of ferric ion reduction method*Feeacts rapidly with 1, 10-o-phenanthroline andrfsr
red coloured complex which is exceptionally stafileis complex has strong absorption in the
visible spectrum at a wavelength of 510 nm. Thettmsised compounds react with*Féo
reduce and convert it to e The degree of coloration indicates the reductiotential of the
compounds. The changes in the absorbance produ&dd am have been used as a measure of
ferric ions reducing potency. The reaction is meaguaking sodium dithionate instead of
compounds and considered as equivalent to 100%ctieduof all the ferric ions present and
ascorbic acid was used as a standard drug.

In both the methods compoureh-f has shown better Antioxidant activity compared to
compound4a-f, probably the presence of pyrazoline ring alonthwivo benzothiazole nucleus
enhanced the activity. Substitution with electramating properties at™position in the phenyl
ring (5b, 5cand5d) enhanced the activity.

CONCLUSION

Compound  N-(7-chloro-6-fluorobenzol[d]thiazol-2-@)substituted  phenyl  acrylamide
(Chalcones) (4a-f) and 7-chloro-N-(1-(7-chloro-6-fluorobenzo[d]thidzyl)-5-substituted

phenyl-4,5-dihydro-1H-pyrazol-3-yl)-6-fluorobenzdfdiazol-2-amine  (5a-f) have been

synthesized with good yield. Both series of compus(da-f & 5a-f) were tested for antioxidant
activity by DPPH and ferric ion reduction methodSompounds5a-f has shown better
antioxidant activity thada-f in both the methods.
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