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ABSTRACT

The Intention of doing this research work is to develop some new chemical compounds which can show their action
on both parasitic worms and microbes which causing disease. So a serious of substituted Schiff bases i.e. N-[(2)-
phenylmethylidene] -1,3-benzothiazol-2-amine were synthesized from fluoro and nitro substituted Benzothiazol-2-
aminewith different aryl aldehydes under conventional method. The structure for compounds has been determined
by Physical and spectral data like M.P, IR by KBr method, *H-NMR & Mass spectroscopy. All the compounds are
evaluated for their In-vitro anthelmintic and anti-microbial activity by standard methods.
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INTRODUCTION

The developments of anthelmintic and antimicrolialgs represent one of the most important advaircése

therapeutics for cure and control of the seriofiscitions or in prevention and treatment of infeati@omplications.
2-aminobenzothiazole were intensively studied assttaffold in one of privileged structure in medadichemistry
and reported cytotoxic on cancer cells and othenerous biological activities such as antimicrobsadthelmintic,
anti-diabetic activities and so on[1-7]. It mustédmaphasized that combination of 2-aminobenzothéwradth other
heterocyclic is a well known approach to design emwg molecules, which allows achieving new phamtagical

profile with toxicity lowering.

Compounds containing azomethine group (-CH=N-)rievkn as Schiff bases. Day by day Schiff bases anem
frequently applied for the betterment of human auedf The importance of the Schiff base is dueetsatile nature.
Literature survey shows that many Schiff bases hixHiiological activities such as antifungal, aatiterial,
anthelmintic, antitumor, anti-inflammatory, and Aobnvulsant [8-12]. From the above two discussiom have
planned to synthesize the heterocyclic compounahvbbnnects the fluoro & nitro substituted benzatble with
different aryl aldehydes by azomethine bridge todpce more useful products. The structure for ssifted
compounds was characterized by physical and specpic data’s like M.P, TLC, IR"H-NMR & FAB-Mass [13-
14]. All the synthesized compounds are screenednfeitro anthelmintic by using Indian earth wornperitima
postuma by mathewetal standard procedure [15-16] and antimicrobial @gtiby the disc diffusion method by
measuring diameter of zone of inhibition in Mk7-18]. The organism used here are GBaeillus cereus and
Saphylococcus aureus and for G-vePseudomonas aeruginisa and Escherichia coli for anti-bacterial activity.
Antifungal activity was performed over organistandida albicans and Aspergillus flavus, the potency of activity
was compared with a known standard drugs.
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MATERIALSAND METHODS

All the chemicals are used in the synthesis araiolitom S.D. fine & Merck chemicals. the meltipgint for the
compounds were determined by open capillary metiwbéch are incorrect, the synthesized compounds are
characterized and identified by FT-IR by KBr methaging ANALYTICAL TECHNOLOGIES FT-IR
spectrophotometer 2202. Some selected compounds subjected tdH-NMR spectra data were recorded on
Bruker 400 MHZ in CD{ using TMS as an internal standard and FAB-Massstarctural confirmation, all the
compounds are screened forin-vitro anthelmintic and antimicrobial activity, the resuhre shown in the table.

Synthetic scheme
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desired schiff bases (1) 2-amino 6- substiituted Benzthiazole (1)
R=Fand NO, X=p-Cl, p-OCHj3, p-N(CHj3),, Vanilline

1. Synthesis of Substituted 2-aminobenzthiazole:

The glacial acetic acid (20 ml) was taken in RBsKland cooled to & and Potassium thiocyanate (8gm, 0.08M)
and substituted anilines (0.1M) was added to ihwibnstant stirring. To this the Bromine in glacaletic acid
(1.6ml in 6ml) was added drop wise during stirrafter completion of bromine addition the solutioasastirred for

3 hours at 10C and later the stirring was continued for 10 mboarrs at room temperature. The mixture was
allowed to stand for overnight during which a orargplored precipitate was settled, and to this 16hdistilled
water was added and the mixture was heated on Wwatkrat 83C. Filter in hot condition, the orange residue was
placed in to RBF later by adding 10ml of glaciat@éc acid heated again for 85 on water bath and filtered. The
filtrate was combined and cooled and neutralizeti 6% ammonia solution to pH 6 which producesri glallow
precipitate this was filtered dried and subjectedecrystalization with ethanol.

M .p = 220+2°C (for Fluoro substitution) and 1752€ (for Nitro substitution).

2. Synthesis of Schiff-base from Substituted 2-aminobenzothiazole:

An equimolar mixture of substituted 2-amino beniable (0.01M) with different substituted aldehyd@<91M) is
taken in to 250ml round bottomed flask containifignB of ethanol and condensed. To this reacting uméx2-3
drops of glacial acetic acid/conc. sulphuric asiddéded and the condensation was continued fou hbater the
mixture was cooled and poured into a crushed ibe. Jolid was separated, this separated solid Wesefi dried
and recrystallized by absolute alcohol.

The reaction is monitored by TLC and all the commsiare characterized by physical and spectralatathown
below table no 1.
Table-1 Characteristic analytical datafor synthesized compounds

MOLECULAR % [ MP| R CALCULATED %

S-No| CC| "rormuta | MWUIYELDD | °C | v | € T H | N 0 S
T | BS1| GHuN-O.S | 32933] 60 | 137 082 547 337 1276 1943 9|74
2 | BS2| GeHiFN,O,S | 302.32] 77 | 90| 067 5959 3.67 947 10/58 10.61
3 | BS3| GHCIFNS | 272.75] 72 | 190 0.7 5783 247 964 | 1103
4 | BS4| GeHuNiOS | 382.38] 78 | 163 0.0 58.d8 442 1717 98B0 982
5 | BS5| GeHuN:OS | 313.33] 64 | 230 085 5750 347 134 1520 10.23

" n-Hexane : Ethyl acetate (6:4)
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Spectral datafor the synthesized compounds

BS-1. 2-methoxy-4-{(Z2)-[(6-nitro-1,3-benzothiazol-2-yl)imino] methyl }phenol

IR (KBr) cm-1: 1545 (Ar-C=C), 3110(Ar-C-H), 1630 B!, Schiff bases), 1330 (C-NI 620 (C-S), 1300(C=N,
thiazol). *H-NMR (CDCl, & ppm) 2.49 (s, 3H, -OCH, 9.2 (s, 1H, -OH), 7.98 (s, 1H, N=CH), 7.42-7 (18 6H,
Ar-H).

BS-2. 4-{(2)-[(6-fluoro-1,3-benzothiazol-2-yl)imino] methyl}-2-methoxyphenol

IR (KBr) cm-1: 1550 (Ar-C=C), 3080(Ar-C-H), 1600 £@l, Schiff bases),1100 (C-F), 690 (C-S), 1340(C=N,
thiazol). 'H-NMR (CDCl;, & ppm) 3.42 (s, 3H, -OCH, 9.54 (s, 1H, -OH), 7.72 (s, 1H, N=CH), 7.18-7(47, 6H,
Ar-H). M/z 301.

BS-3. N-[(Z)-(4-chlorophenyl)methylidene]-6-fluoro-1,3-benzothiazol -2-amine
IR (KBr) cm-1: 1540 (Ar-C=C), 3065(Ar-C-H), 1610 £Bl, Schiff bases),1320 (C-ND 605 (C-S), 1300(C=N,
thiazol).

BS-4. N-{(2)-[4-(dimethylamino)phenyl]methylidene}-6-nitro-1,3-benzothiazol-2-amine
IR (KBr) cm-1: 1520 (Ar-C=C), 3120(Ar-C-H), 1640 £@l, Schiff bases), 1270 (C-F), 630 (C-S), 1310(C=N,
thiazol).*H-NMR (CDCl;, 8 ppm) 7.92 (s, 1H, N=CH), 7.56-7.89 (m, 7H, Ar-B)56 (s, 6H, N(ChH).M/z 382.

BS-5. N-[(Z)-(4-methoxyphenyl)methylideneg]-6-nitro-1,3-benzothiazol -2-amine
IR (KBr) cm-1: 1510 (Ar-C=C), 3090(Ar-C-H), 1650 €@, Schiff bases), 1340 (C-NJ) 695 (C-S), 1360(C=N,
thiazol).

Biological activity

Anthelmintic activity

The synthesized compounds evaluated for Anthelmanttivity by using Mathewet al method as standard by using
Indian adult earthwormgpéritima postuma). These earthworms (collected from thater logged areas of soil in and
around Tiruchanoor, Tirupatiyere washeavith normal salingo remove all faecal materials. The earthwormsin 4
5 cm inlength and 0.1 - 0.2 cm in width were used foreajperimental protocol because this earthwoesembles
both anatomically and physiologically to the intest roundworm parasites of human beings, hencebeamsed to
study anthelmintic activity.

TABLE-2 Anthelmintic activity of synthesized compounds

SNO | Compound code % Co_ncentration averqge'timein minute;s
inwiv paralysistime | death time
1 CONTROL 0.9 % - -
0.1% 38 44
2 ALBENDAZOLE 0.2% 30 36
0.5 % 22 24
0.1% 26 42
3 BS-1 0.2% 34 38
0.5 % 12 14
0.1% 96 106
4 BS-2 0.2% 66 75
0.5 % 28 32
0.1% 65 71
5 BS-3 0.2% 76 78
0.5 % 54 57
0.1% 47 48
6 BS-4 0.2% 24 32
0.5 % 62 67
0.1% 20 24
0.2% 46 53
! BS-5 0.5 % 10 13

Five earthworms of nearly equal size were placestamdard drug solution and test compounds sokit&irroom
temperature. Normal saline used as control. Thedstal drug and test compounds were dissolved inmmim
quantity of dimethyl sulfoxide (DMSO) and adjustid@ volume up to 15 ml with normal saline soluttorget the
concentration of 0.1 % w/v, 0.2 % w/v and 0.5% whlbendazole was used as a standard drug. The aomdpo
were evaluated by the time taken for complete gsimbnd death of earthworms. The mean lethal tomeach test
compound was recorded and compared with standaigl dfhe time taken by worms to become motionleas w
noted as paralysis time. To ascertain the deatth@fmotionless worms were frequently applied wiktemal
stimuli, which stimulate and induce movement inwa@ms, if alive.
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The mean lethal time for paralysis and death ofettwthworms for different test compounds and stahdeug are
tabulated in table.-2

Antimicrobial activity

All synthesized compounds were screened for artiépat and antifungal activity by cup plateethod from the
standard procedure; the two concentrations arentia&e50 & 100ug/ml over a different bacterial strains and fungal
strains as shown in table. The values obtained¢@mgpared with the values produced from the standargs like
Ampicillin for bacterial and Griseofulvin for fungahe dimethyl formamide (DMF) was used as contoolall the
strains. Some of the compounds show significanpgnty compared with the standard and other showdenate.
This will be shown in the table no 3.

Table-3 Antibacterial activity of synthesized compounds

Mean zone of inhibition in (mm)
Bacillus cereus Pseudo_monas
S. No. | Compound code aeruginosa
(G+ve) (G-ve)
S0pg | 100pg | S0pg | 100 pg
1. Ampicillin 18 22 21 24
2. BS-1 15 18 17 21
3. BS-2 17 19 16 20
4. BS-3 16 20 17 19
5. BS-4 15 19 13 17
6. BS-5 17 18 15 20
7. Control (DMF) - - - -

Antifungal activity of synthesized compounds

Mean zone of inhibition in (mm)

S. No. | Compound Code | Candidaalbicans | Aspergillusflavus

S0pg | 100ug | S0pg | 100 g
1 Griseofulvin 18 21 19 23
2 BS-1 17 19 14 16
3 BS-2 16 17 17 20
4 BS-3 14 17 16 18
5 BS-4 13 15 15 18
6 BS-5 17 19 15 17
7 Control (DMF) - - - -

RESULTSAND DISCUSSION

Schiff bases are been prepared by reacting thaliff@eyent fluoro and nitro substituted Benzothib2eamine with
aryl aldehydes in ethanol (GAA as catalytic) mdayaconventional way, and the reaction was monitdng TLC

on regular intervals and the characterization dbgephysical and spectral data. All the above s\gites
compounds are evaluated for in-vitro anthelmintid antimicrobial (by zone of inhibition) cup plateethod with
different concentrations. From the above activigpart table will say the compound BS-5>1>4>2>3 show
prominent action over Indian earth worrRsritima postuma by comparing with Albendazole as standard drug
values. And for anti-microbial activity all the cpounds shows significant to moderate activity bgnpared with
Ampicillin standard drug values for bacteria ands€ofulvin standard drug value for fungi.

CONCLUSION

The Structure for synthesized compounds are idedtiby physical and spectral analysis and composhadsvs
good activity for Anthelmintic and antimicrobialtadty, based upon the above results the compowmste further
screened for anti-tubercular activity are to beedon
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