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ABSTRACT

9-chloro-3-cyano-8-fluoro-2-methylthio-4-oxo-4-Hrpyido[2,1-b] [1,3] benzothiazole(3) on reaction presence
of dimethyl formamide (DMF) and catalytic amountahydrous potassium carbonate with hydrazine hgdtaryl
hydrazine/heteryl hydrazine afforded 3- amino #tom-8- fluoro -4- oxo- (2H)/aryl/heteryl- pyraaol3’, 4’ : 4,
5] pyrimido [2,1-b] [1,3] benzothiazole§la-g) in good yield. These newly synthesized compourds evaluated
for their in-vitro anti-cancer activity towards han cancer cell lines derived from various cancegety.
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INTRODUCTION

A survey of literature revealed that very little tikdhas been carried out on the synthesis of pyonbienzothiazole
system condensed with other heterocyclic rings sashpyridine, pipyridine, pyrazole eté, Pyrimidine,
iminopyrimidine and fused benzothiazole heterocsidlevere reported to be effective pharmacophores. druse
pyrimido benzothiazoles were reported to exhibitide spectrum of activities like anti-tumer, phosgdlesterase
inhibition, anti-allergic, anti-inflammatory and taparkinsonism*2 In view of various applications of this system,
synthesis of such condensed system has attracteld aention in recent years.

In the present work, we report the synthesis obeehheterocyclic system, 3-amino-9-chloro-8-fludr@xo-(2H)-
pyrazolo [3’, 4": 4,5] pyrimido (2, 1-b) (1,3) beothiazole and its substituted derivatives. Antieractivity of the
synthesized compounds was also evaluated and dextus

EXPERIMENTAL SECTION

Materials and Methods

All melting points were determined in capillary tuland are uncorrected. IR spectra were recordedihenmo

Nicolet Nexus 670 FT-IR*H-NMR Spectrum on a FT Gemini 60(200MHZ) spectreenatith TMS as internal
standard and mass spectra on a FT VG-7070H Mastremeter using El technique at 70 eV. All the tiars

were monitored by TLC, carried out on 0.25mm ttgek—G plate using iodine vapour for detection.
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Chemistry

2-amino-7-chloro-6-fluoro benzothiazole (0.01ma@d ethyl-2-cyano-3, 3-bismethyl thioacrylate (Gndle) was
refluxed in the presence of dimethyl formamide (DMIRd a pinch of potassium carbonate for 4hr. daetion
mixture was cooled to room temperature and poured ice cold water. The separated solid product fieered,
washed with water and re-crystallized from DMF-etblamixture to give crystalline solid 9-chloro-3ano-8-
fluoro-2-methylthio-4-oxo-4H-pyrimido (2, 1-b) (8) benzothiazole (3)Fig 1). The structure of the compound (3)
was established based on spectral analysis data.

IR (KBr): 2218 cmi*(CN str.), 1680 cm(C=0 str.)

'H NMR in DMS0:5 2.6 (s, 3H, SCH), § 8.2 (d, 2H, Ar H)
MS (m/e): 327(N?, 33%), 325(M. 100%), 250, 224, 186, 160

c1
E 5. NH, HyCS. _SCH; F s SCH;
O T )
C;H;0-C’ C=N aukrydrons N
0

K10y CN

2-amino-7- Ethyl 2-cvano-3.3- bismethyl
chloro-6 fluoro thioacrvlate

Figure 1: Synthesis of 9-chloro-3-cyano-8-fluoro-2aethylthio-4-oxo-4H-pyrimido [2, 1-b] [1, 3] benzohiazole

Compound (3) possesses reactive methylthio grou@ pbsition and cyano group at 3 position. Henbe, t
compound (3) would become best precursor for tim¢hegis of 3-amino-9-chloro-8-fluro-4-oxo-(2H)-pyodo [3’,
4’: 4, 5] pyrimidine (2,1-b) (1,3) benzothiazoledsits substituted derivativégd a-g).

General procedure for the synthesis of compoundgyjJ4A mixture of 9-chloro-3-cyano-8-fluoro-2-mgtthio-4-
0x0-4 H-pyrimido (2, 1-b) (1,3) benzothiazole (0fble) and hydrazine hydrate/ aryl hydrazine / tybteydrazine
(0.02mole) was refluxed in the presence of catlgthount of anhydrous potassium carbonate and &0-26
dimethyl formamide (DMF) for 4 hr. The reaction mise was cooled to room temperature and poureddstgold
water. The separated solid product was filteredshed with water and re-crystallized from DMF-ethaméxture to
give pure compound#a-g).

3-amino-9-chloro-8-fluoro-4oxo-2(H) pyrazolo [3',4! 4,5] pyrimido (2, 1-b) (1,3) benzothiazole (4-a) yield:
52%, M.P: 272, IR (nujol): 3353 cri, 3310 crmt (NH,) , 1712 crit (C=0) MS (m/e): 309 (M 20%),
Anal.calcd.for: GiHsNsOSCIF: C, 42.72 ; H, 1.64; N, 22.60. found: C, 42H, 1.63; N, 22.58.

3-amino-9-chloro-8-fluoro-4-oxo-2(phenyl) pyrazolo[3’,4:4,5] pyrimido (2,1-b) (1,3) benzothiazole (4b) :
yield: 51%, M.P : 280°C, IR (nujol) 33863325 cnt' (NH,), 1712 crit (C=0) MS (m/e): 385 (M 15%),
Anal.calcd.for : G;HgNsOSCIF : C, 52.99 ; H, 2.34 ; N, 18.18. Found: C952H, 2.33; N, 18.16.

3-amino-9-chloro-8-fluoro-4-oxo-2(4'-nitro phenyl) pyrazolo [3',4": 4,5] pyrimido (2,1-b) (1,3) benzohiazole
(4-c) :yield : 45%, M.P : 230°C, IR (nujol) 3380&8315cnt (NH,), 1658 cnit (C=0) MS (m/e): 431 (¥} 10%),
Anal.calcd.for : GHgNgOsSCIF : C, 47.44 ; H, 1.86 ; N, 19.53. Found: C447H, 1.85; N, 19.50.

3-amino-9-chloro-8-fluoro-4-oxo-2(2',4’-dinitropheryl) pyrazolo [3,4": 4,5] pyrimido (2,1-b) (1,3)
benzothiazole (4-d) yield : 53%, M.P : 290°C, IR (nujol) 3380 &n8321 cnt (NH,), 1711cnt (C=0) MS (m/e):
475 (M', 60%), Anal.calcd.for : GH;N;OsSCIF : C, 42.95 ; H, 1.68 ; N, 20.63. Found: C982H, 1.67; N, 20.60.

3-amino-9-chloro-8-fluoro-4-oxo-2(2’-benzothiazoly) pyrazolo [3',4": 4,5] pyrimido [2,1-b] [1,3] benzthiazole

(4-e) : yield : 61%, M.P: 300°C, IR(nujol): 3480¢ch8353cn,1171 cmi(C=0), MS (mle): 442 (M 22%),
Anal.calcd.for ;: GgHgNgOSCIF: C, 48.87; H, 1.81; N, 19.00. Found: C, 481811.80; N, 19.01.
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3-amino-9-chloro-8-fluoro-4-oxo-2(4’,7’-dimethyl)pyazolo [3',4": 4,5] pyrimido [2,1-b] [1,3] benzothiazole (4-
f) : yield : 52%, M.P :>300°C, IR(nujol): 3383 €p1172 cm(C=0), MS (m/e): 472 (NF, 33%), 470(M ,99%)
Anal.calcd.for: GgH1o:NgOS,CIF: C, 51.06; H, 2.55; N, 17.87. Found: C, 5102.53; N, 17.85.

3-amino-9-chloro-8-fluoro-4-oxo-2(5’,6’-dichloro)pyrazolo [3',4’: 4,5] pyrimido [2,1-b] [1,3] benzothiazole (4-

g) : yield : 59%, M.P 288°C, IR(nujol): 3383 ¢h1171 cm(C=0), MS (m/e): 514 (M, 16%), 512(M?, 49%),

510(M’, 50%) Anal.calcd.for: GHgNgOS,ClsF: C, 42.35; H, 1.18; N, 16.47. Found: C, 42.301H6; N, 16.45.
RESULTS AND DISCUSSION

The fused pyrazolo pyrimido benzothiazolé¢da-g) were synthesized from 9-chloro-3-cyano-8-fluoro-2-

methylthioacrylate on heating with hydrazine hydfatyl hydrazine/ heteryl hydrazine in the preseofcdimethyl

formamide and a catalytic amount of anhydrous patas carbonatgFig.2). The structures of these newly
synthesized compounds were confirmed on the basiemental analysis, IRH-NMR and mass spectral data.
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Figure 2: Synthesis of 3-amino-9-chloro-8-fluoro-4xo-2(H)/aryl/heteryl - Pyrazolo [3’, 4": 4, 5] Pyimido [2, 1-b] [1, 3] benzothiazoles

The IR spectra of the compoun@g-g) showed the absence of -CN stretching absorptiod bathe region 2190-
2250cnt and showed the presence of absorption bands iregfien 3300-3450cthwhich can be assigned to —\H
group. The presence of absorption band region 168@cm* can be assigned to C=0 stretching. The NMR spectra
exhibited peaks in the regian7.3-7.7 and broad peak in the regidd.0-5.2 which can be assigned to aromatic
protons and —NHK protons respectively. Mass spectra of compoyddsg) exhibited a molecular ion peak which
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corresponds to respective molecular weights. Thehard@sm for the formation of compoun@a-g) is shown in
Fig.3.

R" | .

Figure 3: Mechanism for the formation of compoundg4a-g)

Anticancer activity studies

All the compounds synthesized were screened feitin-anticancer activity against MCF-7 (Human Breeancer
cell line), Hepg2 (Human Liver Cancer cell line)1®(Mouse melanoma cell line), A-549 (Human Lunqh€a
cell line) and HeLa (Human Epithelial Cervix cancell line) by MTT [3-(4, 5-dimethyl thiazol-2-y}; 5-diphenyl
tetrasolium bromide] assay method along with stesh@@@xorubicin. The percentage inhibition of eacmpound
and standard was calculated.

Toxicity of test compound in cells was determingdWT T assay based on mitochondrial reduction ofoyelMTT
Tetrasolium dye to a highly coloured blue formazaaduct. 1x104 cells(counted by trypan blue excusilye
method ) in 96-well plates were incubated with coomuds with series of concentrations tested for ¢@hi37°C in
DMEM [Dulbecco’s modified Eagles medium])/ MEM [Mimium Essential Medium] with 10% FBS [Fatal Bovine
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serum] medium. Then the above media was replactd98| of fresh serum free media and 10ul of M&&gent
(5mg/ml) and plates were incubated at 37°Cfor 1@8mimhe absorbance at 570nm was measured on a
spectrophotometer. kgvalues were determined and results are summanZeable 1

Table 1: Anticancer activity of newly synthesized ampounds

IC 50 Values (pg/ml)

Comp. No. R MCF-7 | Hela | A549 | B16 | Hepg2
4a H 6.67 | 26.79 38.7] 33.65 18.6
4b @ NA | 8829| NA | 8023 NA
4c @NOZ 16178 | NA | NA | NA | 154.76

ON
4d 21.37 | 1258| 3090 843 1243
NO,
N
de )I\ 8563 | NA | NA | NA | 84.66
S
CH,
o
4 NA | NA | NA | NA | NA
S
CH,
N Cl
4g )C@i NA NA |12828| NA | NA
S cl
STD Doxirubicin 255 | 5.60| 3.36] 280 1.4

NA = Not Active

The synthesized compounfa-g) exhibited anticancer activity against the cele§runder study except compound
4-f. Compounds 4-a & 4-d exhibited good anticareaivity against all the cell lines studied. Compdui-a has
shown very good activity against MCF-7 (Breast emph@nd Hepg?2 (Liver cancer) cell lines. Compourdl Has
shown very good activity against HeLa (Human Epi#heCervix cancer) and B16 (Mouse Melanoma) cigle$
compared to standard Doxirubicin.

CONCLUSION

New series of heterocyclic compounds synthes{Zedg) exhibited anticancer activity against the humancea
cell lines under study. It is evident from the désuhat very good activity was shown by compourd & 4-d
against MCF-7, HeLa, A549, B16 and Hepg2 cell lioespared to standard Doxirubicin .
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