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ABSTRACT

Novel 2-(benzo[ d] thiazol-2-yl)-5-(4-(4-chlorophenyl sulfonyl) pi per azin-1-yl )phenol was synthesized by nucleophillic
substitution reaction of 2-(benzo d] thiazol-2-yl)-5-(piperazin-1-yl)phenol with 4-chlorobenzene-1-sulfonyl chloride
with good yield. The synthesized compound was characterized by spectral analysis and tested against its anticancer
activity.

INTRODUCTION

The benzothiazole core became an important temfitete wide range of biologically active molecul@hese
molecules and their derivatives were posses a wédtiety of activity such as antitumor agents [13Jngodulin

(CAM) antagonists [2], neurotransmission block&], [and neuroprotective agent [4]. Benzothiazoledki
compounds attracted considerable attention in amtier drug development [5]. The simple benzoth&nokleus is
present in several biological active systems sushaatimicrobial[6], antitumoral [7], antimalariaB]] and

antitubercular [9]. After reviewing the literatursodified benzothiazole core structure with addiofunctional

groups will enhance the biological potential of fyathesized compounds. On the other hand N-suHmmtaining

benzothiazoles showed considerable activity agaegtatocellular carcinoma, acute breast cancekefeia,

myelogenous, and non- small cell lung carcinomd.[B@&nzothiazole has been exploited to enhancedtmor-

acceptor effects in the chromophores.

Compounds containing 2-(benzo[d]thiazol-2-yl)-5+#mephenol derivatives and its N-sulfonyl substituted
derivatives are associated with diverse pharmaadbgactivities which have made them important
chemotherapeutic agents. Based on the above olisesjave herein report the synthesis of 2-(benjtiojazol-2-
yl)-5-(4-(4-chlorophenylsulfonyl)piperazin-1-yl)phel and its anti cancer activity.

MATERIALSAND METHODS
Unless otherwise stated, all commercial reagerdssafvents were used without additional purificatiédnalytical

thin layer chromatography (TLC) was performed onrdkepre-coated silica gel 60 F254 plates. Visudliraon
TLC was achieved by the use of UV light (254 nm)lunn chromatography was undertaken on silica 2@0{400
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mesh) using a proper eluefitt NMR was recorded on Varian MR400 (400 MHz). Cheahishifts were quoted in
parts per million (ppm) referenced to the apprdprigolvent peak or 0.0 ppm for tetramethylsilanee Tollowing
abbreviations were used to describe peak splifiatterns when appropriate: br= broad, s = sindlet,doublet, t =
triplet, q = quartet, dd = doublet of doublet, rmrmltiplet. Coupling constants, J, were reportetiéntz unit (Hz).
Melting points (°C) were taken in open capillarpés using silicon oil on Gallen Kamp apparatus. Magectra
were recorded on Schimadzu GCS-QP1000EX Spectrome®® eV. The IR Spectra were recorded with digzhi
Infra cord Spectrophotometer Model PU 9712 in KBcd.

M ethyl 4-bromo-2-hydroxybenzoate (2):

To a stirred solution of 4-bromo-2-hydroxybenzogidal(6.5 g, 29.9 mmol) in MeOH (325 mL) af’G was added
Conc HSO, (5 mL) dropwise and stirred at 80 for 4 h. After consumption of the starting maieby TLC), the
reaction mixture was neutralized with aqueous Naki€slution and the aqueous layer was extracted BtifAc (3

x 200 mL). The combined organic extracts were ddedr NaSO, and concentrated under reduced pressure. The
crude material was purified by silica gel (100-208sh) column chromatography eluting with 2% EtOAe{bhe to
afford (5 g, 84%), TLC systeni:0 % EtOAc/Hexane, R0.85;'H NMR (DMSO-ds, 500 MHz)8 10.64 (s, 1H),
7.68 (d,J = 8.5Hz, 1H), 7.23 (s, 1H), 7.13 @7 8.5Hz, 1H), 3.87 (s, 3H).

2-(benzo[d]thiazol-2-yl)-5-bromophenoal (3)

The mixture of2 (0.5 g, 2.16mmol) and 2-amino thiophenol (0.2224,6 mmol) was taken in PPA (5 mL) and
stirred at 180C for 4 h. After consumption of the starting madktby TLC), the reaction was poured in to ice cold
water and neutralized with ammonia solution andafeeous layer was extracted with EtOAc (2 x 30.nlbe
combined organic extracts were dried ovep®@, and concentrated under reduced pressure. The cnatkrial
was purified by silica gel (100-200 mesh) colummohatography eluting with 2% EtOAc/Hexaneaféord 3 (0.3g,
45%), TLC system: 10 % EtOAc/Hexane, ®54; *H-NMR (CDCk, 200 MHz):5 12.70 (br s, 1H), 8.01-7.88 (m,
2H), 7.56-7.43 (m, 3H), 7.39-7.26 (m, 1H), 7.1167(fh, 1H); Mass: 307 [M1].

2-(benzo[d]thiazol-2-yl)-5-(piper azin-1-yl)phenol (4)

To a stirred solution 08 (0.01 g, 0.32 mmol) in DMSO (10 mL) in a sealedetiwas added piperazine (0.056 g,
0.65 mmol), KCGO; (0.11g, 0.81 mmol), Cul (0.18 g, 0.09 mmol) andlire (0.01 g, 0.09 mmol) were added and
stirred at 90C for 3 h. After consumption of the starting maaetby TLC), the reaction was diluted with watedan
the aqueous layer was extracted with EtOAc (2 x#0 The combined organic extracts were dried casiny
NaSO, and concentrated under reduced pressure. The gvadepurified by preparative TLC eluting with 10%
MeOH/DCM to afford4 (17 mg, 16%), TLC system: 10 % MeOH/DCM, &15;*H-NMR (DMSO-ds, 500 MHz):

8 8.04 (d,J=7.5 Hz, 1H), 7.93 (d] = 10 Hz, 1H), 7.79 (d) = 10 Hz, 1H), 7.50-7.47 (m, 1H), 7.38-7.35 (m, 1H),
6.62 (d,J = 10 Hz, 1H), 6.45 (s, 1H), 3.22-3.20 (m, 4H), 2881 (m, 4H). HPLC Purity: 98.09% at 1.50 RT,;
Mass: 312 [M+1].

2-(benzo[d]thiazol-2-yl)-5-(4-(4-chlor ophenylsulfonyl)piper azin-1-yl)phenal (5)

To a stirred solution o4 (0.05 g, 0.16mmol) in C}€l, (5 mL) was added 4-Chloro benzene sulfonyl chlo(#e

(0.037 g, 0.17mmol) followed by compound;ft(0.03 mL, 0.24 mmol) and stirred at RT for 1 hdeninert

atmosphere. After consumption of the starting nigt€by TLC), the reaction was diluted with watandathe

aqueous layer was extracted with DCM (2 x 20 mle Tombined organic extracts were dried ovesSa and

concentrated under reduced pressure. The crudewidied by preparative HPLC eluting with 20% EtQRexane

to afford5 (0.02g, 25%), TLC system: 20 % EtOAc/Hexane,(RL; *H-NMR (DMSO-d;, 500 MHz): & 11.73 (s,

1H), 8.06 (dJ = 8 Hz, 1H), 7.94 (d] = 8.5 Hz, 1H), 7.81-7.73 (m, 5H), 7.50-7.48 (m, 1AHB9-7.36 (m, 1H), 6.60
(d,J=11.5 Hz, 1H), 6.46 (s, 1H), 3.39 (s, 4H), 3.844H); Mass : 486 [M-1].

RESULTSAND DISCUSSION
Chemistry:

2-(benzo[d]thiazol-2-yl)-5-bromophenol derivativasd its N-sulfonyl substituted-derivative were ega by the
method summarized in Scheme.
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Scheme: a) H,SO,, MeOH, 80 °C, 4h; b) 2-Amino thiophenol, PPA 18D, 4 h; c) Piperazine, &0; Cul,
Proline, DMSO, 90C, 3 h. in a sealed tube. d) 4-Chloro benzene myilfthloride, EN, CHCI, RT, 1 h.

The benzthiazole compounds were prepared startimgm fcommercially available methyl 4-bromo-2-
hydroxybenzoic acidl, which was transformed into methyl esgby the reaction of sulfuric acid in methanol
(Schemel). On treatment of 2-aminothiophenol with the cepending substituted benzoic ackln PPA at 180
°C gave compound$. This route also afforded from the reaction of stiibted benzoic acid® and 2-
aminothiophenol in PPA. As expected, PPA can media¢ reactions. Even at room temperature, theersion
rate after 4 h reached 10%, which increased to ébéer reflux conditions. Due, to the low yieldshienzothiazole
ring formation alternatively, 2-alrylbenzothiazolean be prepared frowia palladium mediated Suzuki coupling
between aryl boronic acids and 2-halo benzothigzdkecently, 2-alrylbenzothiazoles were used iniaging of
an integrin-targeting water-soluble fluorenyl prdbe

Recently, great progress has been made in coppaymad C-N bond formation between aryl halides &hd
containing nucleophiles.1.The use of special ligantbkes this transformation work under significantlilder
conditions compared with those for the traditiobimann reaction[11]. This progress has greatlyaaxjed the
reaction scope because more N-containing nuclesploibuld be employed as coupling partners. As &éntong
effort on exploring amino acid-promoted Ullmann eygeactions, we found that using L-proline as aricould
solve the above problems, leading to coupling afry-benzthiazole derivativ@ with piperazine and potassium
carbonate proceeded smoothly to afford N-arylajwaduct4. The synthesis of the target compouridsvas
accomplished from commercially available substdusalfonyl chlorides in the presence of triethylaeito the
corresponding sulfonamidés

Tablel
Compound IC 50 (M)
K562 Colo-205 MDA-MB 231
3 17 10 39
4 15 8 32
5 10 5 22
Harmine 14 8 32

We evaluated the synthesized compounds for théipanliferative properties in vitro against a nuentof cancer
cell lines for example, human chronic myeloid lemie cells (K562), human colon carcinoma cells (C205), and
Human breast cancer cell line (MDA-Mb 231MR32). Thst compounds were examined at various concamisat
in a MTT (3-(4, 5-dimethyl thiazol-2-yl)-2, 5-diphgl tetrazolium bromide) assay and theggGalues obtained for
each compounds are summarizedTable 1 Harmine, a member dd-carboline family of compounds showed
cytotoxicity against HL60 and K562 cell linessused as a reference compound. While the title camg showed
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inhibition of leukemia cell growth as reflected byeir IG, values the good results. Similarly, the synthekize
compounds 4 and 5 were found to be active agaishcarcinoma cells and breast cancer cells. €rapl

In  conclusion we have reported the synthesis of ehov -(benzo[d]thiazol-2-yl)-5-(4-(4-
chlorophenylsulfonyl)piperazin-1-yl)phenol and thantitumor activities. Further this approach foe synthesis N-
sulfonyl substituted-derivatives of 2-(benzo[d]#o&2-yl)-5-bromophenol was a novel and it can ppliead for the
analogue preparation.
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