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ABSTRACT

Fluoronitro benzothiazoles are an interesting groafpcompounds with a wide range of biological ati#g. In
present work an effort has been done to find silitaland feasibility of different synthetic mettsoavailable in the
literature for the preparation of fluoro-nitrobentazole derivatives (or by Retro-synthetic apptoadttachment

of thiazolidine in fluoro-nitrobenzothiazole ringstem, has been tried in thought that it could ewleathe activity

of benzothiazole and other derivatives . Based ba #&bove observations, we have synthesized some
fluorobenzothiazole derivatives in hope of gettimgyv pharmacological agents with broad spectrum lofical
activity. Compound8d, and 9e have shown moderate activity against Staphylat®etireus. Compoun@b, and

9d have shown moderate activity agaiBsicillus subtillis. The synthesized compour@as 9c and9e were found to
possess moderate anti-inflammatory activity whenpared to Diclofenec sodium. The study regardini@adant
activity shown that synthesised compounds are miidants.
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INTRODUCTION

In recent year heterocyclic compounds analsgaed derivatives have attracted strong intetes to their
useful biological and pharmacological propertiehie Tsmall and simple benzothiazole nucleus is ptesen
compounds involved in research aimed at evaluaiag products that possess biological activitieshsas anti-
tumor, anti-microbial, anthelmintic, anti-leishmaki anti-convulsant and anti-inflammatory activifly[ Rapid
progress of organic fluorine chemistry since 1988 heen translated as a pathfinder to invent usébdynamic
agents in medicinal and biochemistry[2]. Compourdstaining nitro groups (nitrophenols, nitrobenzermad
nitrofurans) possess high physiological activity.hbs been shown that introduction of a nitro granto
benzoylmorphine in the para position increasesiitalgesic activity and reduces its side effect®aated with
depression of the respiratory center[@hloramphenicol, nitrofurans are the very goodhaotics available in the
market contains nitro group in the structure. lesgnt work an effort has been done to find suitgtaihd feasibility
of different synthetic methods available in therture for the preparation of fluoro-nitrobenzatule derivatives
(or by Retro-synthetic approach). Attachment oéizbiidine in fluoro-nitrobenzothiazole ring systemas been tried
in the thought that it could enhance the activifybenzothiazole and other derivatives. Based on abeve
observations, some fluorobenzothiazole derivativesre been synthesized in the hope of getting new
pharmacological agents with broad spectrum of cdihactivity.
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MATERIALS AND METHODS

Melting points were determined by Thiel's meltingiqt tube( capillary tube method). The melting peiwere
determined and are uncorrected. Infrared spectir @{sc) were performed on FTIR-8300 Shimadzu amal t
frequencies were expressed intmH NMR spectra were recorded on Bruker-Avance MB{ instrument with
TMS (0 ppm) as an internal standard. Completiothefreaction and the purity of the compounds weecked on
Merck precoated silica gel 60 F-254. Yields were omtimized. Bovine serum albumin (Merck Limitedjdaother
chemicals were of analytical grade. All the solgesmd reagents were used without further purificati
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(i) Br,, CH,COOH, 5 °C, stir, NH (ii) (CH,CO),0, reflux 1 h; (iii) conc. HNQand conc. HSQ, stir, r.t. (iv) 70% HSQ, reflux, 30 minute (v)
N,N-Dimethyllaminobenzaldehyde, toluene in D8tark apparatus, reflux 24 h (vi) Thioglycollic dcitoluene in Dean-Stark apparatus,
reflux 12 h (v) Different amines, Ethanol, Trietiayline, reflux 5 h. (vi) Different phenols, Ethanfigthylamine, reflux 5 h.

Synthesis of 7-chloro-6-fluorobenzda]]thiazol-2-amine (3)
To glacial acetic acid (100 mL) precooled at 5 °€evadded 40 g (0.4123 mol) potassium thiocyanader&25 g
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(0.0498 mol) of 3-chloro-4-fluoro aniline. The mixée was stirred, during which 6 mL of bromine in 24 of
glacial acetic acid was added at such a rate tleateémperature should not allowed to rise beyori@,5for a
period of 2 h. The stirring was continued for amliidnal 2 h at the same temperature, and furthepa om
temperature for 10 h. It was allowed to stand oigitnduring which an orange precipitate was settiethe
bottom. 30 mL of water was added and slurry wagdueat 85 °C and filtered hot. The filtrate was ledoand
neutralized with ammonia, a light yellow precip#atbtained was collected. The resulting product was
recrystallized by toluene[4].

Yield 76%; slight yellowish crystalline; m.p.: 18®82 °C; IR ¢, cm®, KBr): 3475 (NH), 1193 (C-F), 1070
(C-C.

Synthesis of N-(7-chloro-6-fluorobenzo[d]thiazol-/1)acetamides (4)

A mixture of compound. (2.025 g, 0.01 mol) and 10 mL of acetic anhydrideswefluxed for 1 h. The reaction
was monitored by TLC. After completion of the reawt mixture was cooled. Separated solid was hewafigul
water, cool, filter and wash the residue with watére product was then recrystallized by acetomkeveater[4].

Yield 98%, m.p.: 232-234 °C, whitish needle shapegbtal; IR ¢, cm®, KBr): 3318 (N-H), 1681 (C=0), 1195
(C-F), 1012 (C-Cl)

Preparation of N-(7-chloro-6-fluoro-4-nitrobenzo[d]thiazol-2-yl)acetamides (5)

A mixture of compound® (100 mg, 0.000409 mol) and 0.3 mL of conc23d4 was stirred under ice cooled
condition. To this 0.1 mL conc. HN®was added drop-wise and continue stirring at roempierature for 2 h.
Then 0.1 mL conc. HN® was further added to the reaction mixture andestimvernight. The reaction mixture
was poured into a large amount of cold water. Thédsseparated was filtered and washed with water
thoroughly and dried under vacuum[5].

Yield 30%; mp 336-338 °C; off white crystalline &bl

Deacetylation of N-(7-chloro-6-fluoro-4-nitrobenzofl]thiazol-2-yl)acetamides (6)

Compound3 (1 g, 0.004040 mol), in 70% 2804 was refluxed for 30 min separately. Then pouted
clear solution into 50 mL of cold water and neuged it with sodium hydroxide solution. Filterecttholid product
and recrystallized with DMF- water mixture[6].

Yield: 94%; m.p.: 192-194 °C; yellowish needle sbagrystalline solid

7-chloro-N-(4-(dimethylamino)benzylidene)-6-fluoro-5-nitroberzo[d]thiazol-2-amine (7)
A mixture of compound. (0.01 mole), substituted aromatic aldehydes (0.01ejrand 2-3 drops of glacial acetic
acid in dry benzene was refluxed for 24 h in DetariSapparatus.

The reaction was monitored by TLC. After completiof the reaction, mixture was kept in the refrigera
overnight; the solid product obtained was filteegdl recrystallized from Toluene[7].
Yield: 73%; m.p.: 202-204 °C; yellowish crystalliselid.

Preparation of 3-(7-chloro-6-fluoro-4-nitrobenzo[d}thiazol-2-yl)-2-(4-(dimethylamino) phenyl)thiazolidn-4-

one. (8)

Add Compound (100mg) in Round bottomed flask containing Toly@sesolvent), Thioglycolic acid was added
dropwise(2 to 3drops) in presence of Zinc chloridéxed well and refluxed for 10-12 hours by usingedstark
apparatus. After completion, Toluene distilled offsidue diluted with ice cold water, filtered aikd the product.
Yield 50%, m.p.: 124 °C, IRv( cm’, KBr): 3327.32 (NH), 3253.81 (Aromatic C-H), 2986. (Aliphatic C-H),

1650 (C=0), 1608.69 (C-S), 1550.82 (C=C), 144&GeN), 1228.70 (C-F), 1028.70 (C-CF)H NMR (400 MHz,
DMSO-tg), 8 (ppm): 6.9-8.13(m, 5H, Phenyl ring), 3.73 (s, ZHH,), 3.66 (s, 2H, CH), 3.38 (s, 6H, gH

Syntheses of 3-(7-Substituted-6-fluoro-4-nitrobend]thiazol-2-yl)-2-(4-(dimethyl amino) phenyl)thiazolidin-
4-ones (9a-9f)

Take equimolar quantity of the compoud0.01 mol) and different aromatic amines(0.01 noolaromatic phenols
and to it 5 ml of ethanol and 0.2 ml of triethylammiwas added and refluxed for 5 hours. The reactiture was
cooled and filtered. The filtered compound wasdiaed recrystallized using ethanol.

78
Pelagia Research Library



Bhadbhade P. Set al Der Chemica Sinica, 2014, 5(3):76-82

3-(7-(3-chloro-4-fluorophenylamino)-6-fluoro-4-nitrobenzo[d]thiazol-2-yl)-2-(4-(dimethylamino)phenyl)
thiazolidin-4-one

Yield 54%, m.p.: 184 °C. IRv( cm®, KBr): 3402 (NH), 3090.07 (Aromatic C-H), 2974.88liphatic C-H), 1650
(C=0), 1606.76 (C-S), 1550 (C=C), 1402.30 (C=Ny4a.921 (C-F), 1105 (C-Cl).

3-(7-(2-chlorophenylamino)-6-fluoro-4-nitrobenzo[dthiazol-2-yl)-2-(4-(dimethylamino) phenyl)thiazolidn-4-
one.

Yield 58%, m.p.: 204 °C. IRv( cm®, KBr): 3292 (NH), 3090.07 (Aromatic C-H), 2972.48liphatic C-H), 1650
(C=0), 1639 (C-S), 1546.96 (C=C), 1402.30 (C=NR3.98 (C-F), 1070.53 (C-ClI).

3-(7-(3-chlorophenylamino)-6-fluoro-4-nitrobenzo[dthiazol-2-yl)- 2-(4-(dimethyl amino)phenyl)thiazoldin-4-
one

Yield 58%, m.p.: 206 °C. IRv( cm®, KBr): 3306 (NH), 3090.07 (Aromatic C-H), 2968.88liphatic C-H), 1701
(C=0), 1639.55 (C-S), 1587.47 (C=C), 1402.30 (C=1¥61.49 (C-F), 1068.60 (C-CI).

2-(4-(dimethylamino)phenyl)-3-(6-fluoro-7-morpholino-4-nitrobenzo[d]thiazol-2-yl) thiazolidin-4-one
Yield 55%, m.p.: 214 °C. IRv( cm®, KBr): 3306 (NH), 3099.71 (Aromatic C-H), 2960.8&liphatic C-H), 1701
(C=0), 1606.76 (C-S), 1548.89 (C=C), 1442.80 (C=1R47.99 (C-F), 1053.17 (C-Cl).

2-(4-(dimethylamino)phenyl)-3-(6-fluoro-4-nitro-7-(0-tolyloxy)benzo[d]thiazol-2-yl) thiazolidin-4-one
Yield 55%, m.p.: 164 °C. IRv( cm®, KBr): 3306 (NH), 3099.71 (Aromatic C-H), 2960.88liphatic C-H), 1701

(C=0), 1606.76 (C-S), 1548.89 (C=C), 1442.80 (C=047.99 (C-F), 1053.17 (C-CH NMR (400 MHz,
DMSO-dg), 5 (ppm): 6.821-7.560 (m, 5H, Phenyl ring), 3.7328, CH,), 3.66 (s, 2H, CH), 2.925 (s, 3H,GH
1.635 (s, 6H, Ch).

In vitro anti-microbial activity

Anti-microbial activity is determined based on fhevitro activity againstStaphylococcus aureus (Gram +ve) and
Bacillus subtillis (Gram —ve). The media were cooled to room temperatnd inoculated with test organism (20 ml
of subculture medium/100 ml assay medium) 30 ngjualts of inoculated media were distributed intoheafcpetri
plates and maintained at room temperature to $plidihe cups (8 mm) were bored using cork borere Tést
solution and the standard drugs in two differemtasmtrations viz., (50 mcg/ml and 10 mcg/ml) welaced in the
so made cups. The volume of the test and standdéutioss added was 0.1 ml using sterile pipettdsth® above
operations were carried out in an aseptic areardadenar flow. The petri plates were kept in tleérigerator for 2
hours to allow uniform diffusion of the drug intbet agar medium. Later they were taken out fromréfiegerator
and incubated for 24-36 hours at 37+/-1 °C. After incubation period was over, the plates werergbdeor zone
of inhibition and were measured using transpareatesor slide calipers, each reading was takemiptet. The
average mean zone of inhibition was listed in #i¥e{10-12].

In vitro anti-inflammatory activity

The test compounds were dissolved in minimum amotiBimethyl formamide (DMF) and diluted with Phosye
buffer (0.2M, pH 7.4). Final concentration of DM @ll solution was 2% test solution (1ml) contagidifferent
concentrations of drug were mixed with 1 ml of 1%/lrovine serum albumin in phosphate buffer and lrated at
270 °C for 15 minutes. Denaturation was inducedkésping the reaction mixture at 60 °C in a wateghlar 10
min[13]. After cooling, the turbidity was measurad660nm (Shimadzu UV visible spectrometer). Peeg of
denaturation was calculated from the following faten

% Inhibition = 100(1-Vt/Vc)

Where Vt = absorbance value in test solution.
V¢ = absorbance value in control solution.

Antioxidant activity

The reaction mixture containirggphenanthroline (0.5m), ferric chloride (0.2mM) atitferent type fractions of test
compound in a volume of 5 ml was incubated for 053#n at ambient temperature. The absorbance atrbltas
measured. In other set, sodium dithionite (0.3mM3swdded instead of test samples and the absorbasceken
as equivalent to 100% reduction of all the feroies present[14].

Anti-oxidant activity can be calculated by the éolling formula:
% activity = [At /As] x 100
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Where, At = Absorbance by Sodium dithionite (3@@ml) at 510 nm.
As = absorbance by standard drug solution at 510 hm

RESULTS AND DISCUSSION

In present work for the preparation of 2-amino-Teob-6-fluorobenzothiazole, 4-Fluoro-3-chloroandinvas
allowed to react with Potassium thiocyanate in @la&cetic acid, in the presence of bromine, tonf@-Amino-7-
chloro-6-fluorobenzothiazole. It was further trehteith Acetic anhydride and refluxed gently undéios air
condenser for 10-15 Min. Cooled the reaction mixtand poured it in to 200 ml of cold water and dmbito
decompose the excess of acetic anhydride. Filtdredesidue and washed with little cold water. Pheduct was
recrystallised from acetone and water. Further riesef reactions were done and the product 7-oH\b(4-
(dimethylamino)benzylidene)-6-fluoro-5-nitrobendjthiazol-2- amine (7) was treated with Thioglycobcid in
presence of Zinc chloride in toluene to get 34ifom-6-fluoro-4-nitrobenzo[d]thiazol-2-yl)-2-(4-
(dimethylamino)phenyl) thiazolidin-4-one(8). Thétained compound (8) is treated with different agsirand
phenols to get different derivatives. All the corapds synthesized were identified and characteri@eghysical
methods like Melting pointTable 1), thin layer chromatography and spectral methibasIR and"HNMR spectra.

Table-1: Physicochemical properties of the synthemd compounds 9(a-f), 10(a-d)

/7
N /
N
NO,
NO,
N CH. s
H—n N SHs
F S w \>—N >]/,
_NH o F s
R /O O
R
(9a-9f)
(10a-10d)

Comp. R m.p.(C) | % Yield | Ry value
9a GH4-4-F-3-Cl 185 54% 0.34
9b GH4-2- Cl 205 58% 0.22
9c GH4-3- Cl 168 58% 0.18
9d GHs-4- Cl 200 50% 0.20
9e N-yl-Morpholine 215 55% 0.24
of N-yl-Piperazine 185 48% 0.40
10a GH4-2-CH; 165 55% 0.54
10b GH4-3-CHs 205 53% 0.50
10c GH4-4-CH; 210 48% 0.40
10d GHs 175 49% 0.40

TLC solvent: Petrileum ether, Ethylacetate: 1:1

The newly synthesized compounds were screenecdfomacrobial activities againstaphylococcus auregram
+ve) andBacillus subtillis(gram —ve). All the compounds were found to possesak to moderate anti-bacterial
activity against both micro-organisms when compa@dimpicillin (gram +ve) and Streptomycin (grame}v
(Table 2). Compound®d, and9e have shown moderate activity agairStaphylococcus aureu€ompound®$b,
and 9d have shown moderate activity agaiBstcillus subtillis. The synthesized compounds were subjecteid to
vitro anti-inflammatory activity using bovine serum altinondenaturation modeRa, 9c and 9e were found to
possess moderate anti-inflammatory activity whempared to Diclofenec sodiuriigble 3).

Among the synthesized two compourtitsand 9d were subjected for the evaluation of anti-oxidactivity. Both
the compounds were found to possess weak antiaixativity (Table 4).

80
Pelagia Research Library



Bhadbhade P. Set al Der Chemica Sinica, 2014, 5(3):76-82

Table-2: Antibacterial evaluation data of the syntlesized compounds

ZONE OF INHIBITION AFTER 24 Hrs. (in mm)
Compound code &(ACTIVITY INDEX)
S.aureus Bacillus subtilis

50 mcg 100 mcg 50 mcg 100 mcg

9a 3.6mm 4.8mm 2.4mm 3.2mm

9b 3.5mm 5.5mm 5.0mm 6.2mm

9c 3.8mm 6.0mm 3.4mm 4.9mm

9d 4.2mm 4.6mm 3.6mm 5.4mm

9e 4.4mm 4.3mm 3.8mm 4.8mm
Control 4 mm 3.6 mm 1.6mm 2.3mm

Ampicillin 8.7 mm 9.4mm
Streptomycin | ------- | --mee 19 28

Table 3: Anti inflammatory activity of the synthesised compounds

Sl. No| Compound Code | Absorbance valug Inhibition obenaturation (%)

2 9a 0.028 56.00
3 9b 0.032 4.00
4 9c 0.058 62.50
5 9d 0.068 32.00
6 9e 0.054 52.50
7 Control 0.05

8 Diclofenec Sodium 0.08 97.50

Table 4: Anti oxidant activity of the synthesised ompounds

Sr. No Sample Code with Absorbance | Anti-Oxidant
""" | Concentration (ug/ml) | At510 nm (As) | Activity (%)
01. 9buoc 0.026 4.00%
02. by 0.017 2.60%
03. 9bsoc 0.023 3.5%
04. Ay 0.021 3.00 %
05. 9bsoc 0.022 3.3%
06. 9hoc 0.017 2.6%
07. 9boc 0.018 2.70%
08. 9dkoc 0.019 2.9%
09. 9doc 0.027 4.1%
10. 90koc 0.035 5.30%
11. Std. Sodium dithionatg 0.646

CONCLUSION

A series of targeted compounds [3-(7-Substitutdlli@-0-4-nitrobenzo[d]thiazol-2-yl)-2-(4-(dimethybmino)
phenyl)thiazolidin-4-ones] were synthesized by ttveo schemes and all derivatives were identified and
characterized. Compounds 9d, and 9e have showenatedactivity againstStaphylococcus aureuS€ompounds

9b, and 9d have shown moderate activity agddasiillus subtillis.The synthesized compounds 9a, 9c and 9e were
found to possess moderate anti-inflammatory agtiihen compared to Diclofenec sodium. The studwrgiaog

anti oxidant activity shown that synthesised conmatsuare not anti-oxidants.

Acknowledgement
Authors want to express their thanks to ShushrHithacational Trust's, Nargund College of Pharmacstit&ireya
Nagar, BSK 1l stage, BANGALORE-560085, KarnatakéDIA.

REFERENCES

[1] K.M. Jitender, F.V. Manvi, B.K. Nanjwade, P.faj.J. Pharm. Re2009 2(11), 1687.

[2] C.J. Lion, C.S. Matthews, G. Wells, T.D. Bsadw, M.F.G. Stevens, A.D. Westwdlioorg. Med. Chem.
Lett 200616, 500.

[3] T. Kawamoto, Y. lkeuchi, J. Hiraki, Y. Eikyu, KM . Shimizu, TomishimaBioorg Med Chem Lettl995
5(18), 2109.

[4] B.S. Sathe, E. Jayachandran, V. A. JagtapylGSreenivasaJ Pharm Res2011, 4(3), 585.

[5] R. L. Kllott, P. J. Ohanlon, N. H. Rockrsetrahedronl987,43,3295.

[6] B. S. Furniss, A. J. Hannaford, P. W.G. SmahR. Tatchell; Vogel's text book of practical amjc chemistry
(The bath press, Great Btrital®91) 190.

[7] S. D. Joshi, Vagdevi, V. P. Vaidya, G. S. Gddaghath.Eur J Med Chen2008 43(6),1989.

81
Pelagia Research Library



Bhadbhade P. Set al Der Chemica Sinica, 2014, 5(3):76-82

[8] F. K. MohamedDer Chemica Sinic&201Q 1(1), 20-31

[9] S. K. Jain, P. Mishr&European Journal Of Experimental Biolgd}011,1(2),1-6.

[10] R. Valarmathi, S. Akilandeswari, V.N. Indulath G. Umadevi.Der Pharmacia Sinica2011, 2(5), 64.
[11] Rashmi P, L. V. G. Nargund, K. HazrBer chemica sinica2011,2(2),165-171.

[12] K. N. C. Murthy, R. P. Singh, G. K. Jayaprakas] Agric Food Chem2002,50(21), 5909.

82
Pelagia Research Library



