Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2015, 7(8):425-431

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Synthesis, characterization, and evaluation of anti-inflammatory
and anti-diabetic activity of new benzothiazole derivatives

Gnanavel Sadhasivam* and Kannan Kulanthai

Department of Chemistry, Government College of Engineering, Salem, Tamil Nadu, India

ABSTRACT

A series of new benzothiazole derivatives were synthesized and evaluated for anti-inflammatory and anti-diabetic
activity. The structures of the compounds were confirmed by *H-NMR,*C-NMR, FT-IR, and LC-MS. Among the all
synthesized compounds, 4a showed very good anti-inflammatory activity. The compounds 3a, 3c, 3d, 5b also showed
good anti-inflammatory activity. In anti-diabetic studies, the compounds 5a, 5b, and 3d showed moderate alpha-
amylase inhibition activity.
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INTRODUCTION

In the 1950’s, a number of&minobenzothiazole derivatives were intensivelyligtd, as the 2-amino benzothiazole
scaffold is one of privileged structure in medidiohemistry [1-2] and reported cytotoxic on cancelts [3]. It must
be emphasized that combination of 2-aminobenzatteéazwith other heterocyclic is a well-known apprioao
design new drug-like molecules, which allows acimgwew pharmacological profile, action, toxicitgwering.
Numerous compounds bearing benzothiazole ring mogvk to possess important of pharmacological d@isuch
as antimicrobial [4-5] anticancer [6-7], antivirB8], anti-HIV [9], antidiabetic [10]. They are alsoseful as
antiallergic [11], antileishmanial [124nd antitubercular [13-14] agents. In addition, benzothiazole ring is
present in various marine or terrestrial naturahpounds, which have useful biological activitiesueDto their
importance in pharmaceutical utilities, the synihesf different benzothiazole derivatives is of simerable
interests.

On the basis of exhaustive literature review, is leen found that benzothiazole derivatives havengpial to
exhibit anti-inflammatory [15-19&nd anti-diabetic activity [20-21]. The presentdstudescribes the synthesis of
2,6-disubstituted benzothiazole derivatives anduat@n of in vitro anti-inflammatory and anti-diatic activity.

EXPERIMENTAL SECTION

2.1. Chemistry

The synthetic starting material, reagents, andesuds were of analytical reagent grade or the higheslity
commercially available and were purchased from aigxtdrich Chemical Co., Merck Chemical Co. Meltipgints
were recorded by labtronics digital melting poipparatus. ThéH-NMR and**C-NMR spectra were recorded in
DMSO-d; solvent on Bruker 300 MHz spectrophotometer usktgatnethylsilane as an internal reference. The
apparent resonance multiplicity is described asrglet), d (doublet), dd (doublet of doublets}riplet), g (quartet)
and m (multiplet). Infrared measurements were @ein the range 400-4000 ¢ray Perkin Elmer. Mass spectra
were recorded on a Thermo LCQ Deca XP MAX at70ekinTayer chromatography (TLC) analysis was carried
out on 5x20 cm plate coated with silica gel,&F
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2.1.1. Synthesis of N-(6-nitr o-1,3-benzothiazol-2-yl)acetamide (1)

To a solution of 2-amino-6-nitrobenzothiazole (1®@51 mol) in 40 ml acetic anhydride, pyridin@.4 ml, 0.153
mol) was added. The reaction mixture was heat@dt& for 4 hr, and then allowed to cool. The reactitass was
poured to 200 ml of 2N HCI. The resulting solid swéiltered,washed with water and diethyl ether tford
compound 1. Pale yellow solid ; Yield 79%; m.p. ZBE’C; IR (KBr) vpmax in cmi’: 3387 (NH), 3091, 2944 (CH ),
1701(C=0), 1554 (NH bend), 1514, 1340 @\A267 (C-N ), 750 (CH bendjH NMR (DMSO-d) & ppm: 2.23
(s,3H), 7.84 (d,1H), 8.23 (dd,1H), 8.98 (d,1H),72(s,1H,NH):**C NMR (DMSO-@) & ppm: 22.7, 118.7, 120.4,
121.7, 132.0, 142.8, 153.3, 163.4, 170.1; LC-MSI\E8z : 236.2(M-H).

2.1.2. Synthesis of N-(6-amino-1,3-benzothiazol-2-yl)acetamide (2)

A solution of compound 1(10g, 0.0421mol) in 80 ANLHCI, SnCI2 (47.4g, 0.210 mol) was added at Rie T
reaction mixture was stirred at RT for 2 hr. Thaateon mass was diluted with 300 ml of cold walédre resulting
solution was basified to pH 9 with 40% NaOH. Theieaus layer was extracted with ethyl acetate (3xhh),
washed with water (2x20 mL), Brine (1x250mL) andedrover anhydrous N&O,.The organic layer was
concentrated under reduced pressure to give thepmama 2. Off-white solid; Yield 82%; m.p 248-24%C; IR
(KBI) vmay in cm’: 3417, 3298 (NH), 3057, 2916 (CH), 1692 (C=0), 8CG=N), 1556 (NH bend), 1272 (C-N),
694 (CH);*H NMR (DMSO-@) & ppm: 2.14 (s,3H), 5.13 (s,2H), 6.69 (dd,1H),6.84), 7.39 (d1H);**C NMR
(DMSO-as) 6 ppm: 22.6, 104.2, 114.3, 120.7, 132.8, 139.6,6,483.0, 168.6; LC-MS (ESI) m/z : 206.2 (M-H)

2.1.3. Synthesis of N-(2-acetamido-1,3-benzothiazol-6-yl)-2-(1H-indol-3-yl)acetamide (3a)

To a solution of compound 2 (0.4g, 0.0019mol) in R THF, indole-3-aceticacid (0.45g, 0.0023), EDCIH
(0.489g, 0.0025m0l) and HOBt (0.260,0.0019 mol) veasled. The reaction mixture was cooled € @nd
triethylamine was added. The resulting solution a#@wed to RT and stirred for 8 hr. The reactiotluson was
concentred under reduced pressure and separatgdelmeethyl acetate (50mL) and water (40mL). The lined
ethyl acetate layer was washed with 2N HCI (1X2B)% NaHCQ (1X25, Brine (1x250mL) and dried over
anhydrous N#50,. The resulting ethyl acetate layer was concentrater reduced pressure to afford compound 3a.
Orange solid; Yield 40%; m.p.254-286; IR (KBr) vy in i’z 3358 (NH), 1673 (C=0), 1575 (NH bend), 1273
(C-N), 731 (CH); *H NMR (DMSO-d) & ppm: 2.18 (s,1H), 3.76 (s,2H), 6.98 (t,1H ), 7(TH), 7.29 (d,1H),
7.36 (d,1H), 7.55 (dd,1H),7.63 (d,1H), 7.65 (d,1880 (d,1H), 10.27 (s,1H), 10.93 (s,1H), 12.2843,1°C NMR
(DMSO-d;) 4 ppm: 22.6, 33.7,108.2, 111.2, 111.7, 118.3,4,180.3, 120.9, 123.3, 127.13, 131.7, 135.2, 136.0
144.3, 156.7, 169.1,169.5; LC-MS (ESI) m/z : 3652#H)".

2.1.4. Synthesis of N-(2-acetamido-1,3-benzothiazol-6-yl)-3-methoxy benzamide (3b)

Prepared as reported above for 3a,starting fronpoomd 2 and 3-methoxybenzoic acid. This reactios @aried
out at room temperature for 6hr. Pale yellow sofigéld 20%; m.p.257-258C; IR (KBr) vimay in cmi; 3347 (NH),
3074, 2984 (CH), 1698 (C=0), 1621 (C=N), 1575 (N&hdb), 1322 (C-N), 1273, 1039 (C-O), 710 (CHJ; NMR
(DMSO-ds) & ppm: 2.19 (s,3H), 3.84 (s,3H), 7.16 (dd,1H), 7(¥5H), 7.51 (d,1H),7.56 (d,1H), 7.74 (d,1H), 7.70
(d,1H ), 8.41 (d,1H), 10.36 (s,1H), 12.30 (s, 1H¢ NMR (DMSO-d¢) & ppm: 22.7, 55.3, 112.8, 112.9, 117.2,
119.8, 119.9, 120.2, 129.5, 131.6, 134.9, 136.2,8,4157.1, 159.1, 165.1, 169.2. LC-MS (ESI) m340.60 (M-
H).

2.1.5. Synthesis of N-(2-acetamido-1,3-benzothiazol-6-yl)-2-(3-fluor ophenyl)acetamide (3c)

Prepared as reported above for 3a, starting frompooand2 and 3-fluorophenylacetic acid. This reaction was
carried out at room temperature for 10 hr. Lighavian solid; Yield 21%; m.p.274-27%; IR (KBr) vmay in cMi™:
3324 (NH), 3256, 3073, 3006 (CH), 1658 (C=0), 1¥8B bend), 1235 (C-F), 1283 (C-N), 754 (CFHt NMR
(DMSO-as) 6 ppm: 2.18 (s,3H), 3.75 (s, 2H), 8.27 (d, 1H), 7(@4H), 7.52 (dd,1H), 7.40 (t,1H), 7.31 (s,1H1&.
(d,1H),8.27(s,1H), 10.37 (s,1H), 12.28 (s,1HE NMR (DMSO-@) & ppm: 22.6, 36.16, 111.4, 115.0, 118.4, 120.3,
122.7, 122.9, 124.1, 124.2, 128.6, 128.7, 131.8,.9,844.4, 156.8, 167.8, 169.1; LC-MS (ESI) m/z44.20
(M+H)".

2.1.6. Synthesis of (2E)-N-(2-acetamido-1,3-benzothiazol-6-yl)-3-(2-furyl)acrylamide (3d)

To a solution of compound 2 (0.4g, 0.019 mol) inmR THF, Triethylamine (0.8mL, 0.0057 mol) was adds
0°C. To the reaction mixture (2E)-3-(furan-2-yl) domgi chloride was added. The resulting reaction snags
allowed to RT and stirred for 4hr. The reactionufoh was concentrated under reduced pressure epatated
between ethyl acetate (50mL) and water (40mL). €bmbined ethyl acetate layer was washed with 2N HCI
(1X30), 10% NaHC@(1X40), Brine (1x250mL) and dried over anhydrous$@,. The resulting ethyl acetate layer
was concentrated under reduced pressure to affimpaund 3d. Yellow solid; Yield 35%; m.p.257-2%8; IR
(KBr) vmax in cmi*: 3351 (NH), 1669 (C=0), 1605 (C=N), 1469 (CH beri®73 (C-N), 1173 (C-O), 748(CH}
NMR (DMSO-&) 6 ppm: 2.19 (s,3H), 6.62 (d,1H), 6.65 (1H,d), 6.861H ), 7.40 (d,1H), 7.56 (dd,1H), 7.68
(d,1H), 7.83 (s,1H), 8.42 (d,1H), 10.37 (s,1H),2m2(s,1H);"*C NMR (DMSO-@) & ppm: 22.7, 111.4, 112.5, 114.5,
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118.4, 119.3, 120.5, 127.2, 131.9, 135.2, 144.5,514.45.1, 150.9, 156.9, 163.2, 169.2; LC-MS (E&Y : 328.27
(M+H)".

2.1.7. Synthesis of N-(6-{[(4-cyclohexylphenyl)sulfonyl]amino}-1,3-benzothiazol-2-yl) acetamide (4a)

To a solution of compound 2 (0.4g, 0.019 mol) iniD 1,2-dichloroethane, pyridine (0.46mL,0.0057mafd 4-
cyclohexylbenzene-1-sulfonylchloride (0.62g,0.0024l) was added. The reaction mixture was heat@i6 for 7
hr. The reaction mixture was cooled to RT, diluteth 30 mL of ethyl acetate. The combined ethyltatelayer
was washed with 2N HCI (1X30), 10% NaHgQ@X40), Brine (1x50mL) and dried over anhydrous,3@,. The
resulting ethyl acetate layer was concentrated uneduced pressure to afford compound 4a.Whited siield
39%; m.p.267-26%; IR (KBr) vmax in cmi’: 3312 (NH), 2924, 2852 (CH), 1689 (C=0), 1605 KJ=1549 (NH
bend), 1470 (CH bend), 1275 (C-N), 1327, 1154 ($28) NMR (DMSO-d) & ppm: 1.29-1.32 (m,5H), 1.64-1.73
(m,5H), 2.16 (s,3H), 2.51 (m,1H), 7.13 (dd,1H),67(8, 2H), 7.57 (d, 1H), 7.64 (s,1H), 7.66 (d,2H),28 (s,1H),
12.28 (s,1H)C NMR (DMSO-d) & ppm: 22.6, 25.3, 26.0, 33.3, 43.4, 113.2, 119287, 126.7, 127.4, 132.1,
133.4, 136.9, 145.3, 152.6, 157.4, 169.3; LC-MSIBE8z : 430.27 (M+H).

2.1.8. Synthesis of N-(6-{[(2,5-dichloro-3-thienyl)sulfonyl]amino}-1,3-benzothiazol-2-yl) acetamide (4b)
Prepared as reported above for 4a, starting frompoaoind 2 and 2, 5-Dichlorothiophene-3-sulfonyl cide. This
reaction was carried out at@for 8 hr. White solid; Yield 30%; m.p.262-268; IR (KBr) vyax in cmi’: 3410
(NH), 3062, 2973(CH), 1675 (C=0), 1561 (NH bendR76(C-N), 1345, 1163 (S=0), 1044(C-ClI), 725(CHden
'H NMR (DMSO-d) 6 ppm: 2.18 (s,3H), 7.16 (dd,1H), 7.31 (s,1H), 7(64H), 7.72 (d,1H), 10.70 (s,1H), 12.35
(s,1H);*C NMR (DMSO-@) & ppm: 22.6, 114.4, 120.5, 120.8, 126.3, 126.7,5,2931.9, 132.1, 135.4, 145.9,
157.8, 169.3; LC-MS (ESI) m/z : 423.87 (M+H)

2.1.9. Synthesis of N-(6-{[(4-fluor ophenyl)car bamoyl]amino}-1,3-benzothiazol-2-yl)acetamide (5a)

To a solution of compound 2 (0.39,0.015 mol) in & fHF, 4-fluorophenylisocyanate (0.249,0.0017mal)as
added at @C. The reaction mixture was allowed to RT andatirfor 1 hr.The reaction mass was concentratedrunde
reduced pressure and separated between ethyleafedanl) and water (40mL). The ethylacetate layas washed
with Brine (1x250mL) and dried over anhydrous,81@,. The resulting ethylacetate layer was concentrateter
reduced pressure. Then the crude solid was waslie@@mL of diethyl ether and dried under vacuunafford 5a.
Light brown solid; Yield 25%; m.p.262-26€; IR (KBr) vya in cm’: 3278 (NH), 3068, 2997 (CH), 1635 (C=0),
1557 (NH bend), 1216 (C-F), 1270 (C-N), 719 (CHd)erH NMR (DMSO-@) & ppm: 2.21(s,3H), 7.14 (t,2H),
7.44 (dd,1H), 7.49 (1H,d ), 7.52 (1H,d), 8.15 (d)18177 (s,1H), 8.83 (s,1H), 12.27 (s,1HJC NMR (DMSO-d) 5
ppm: 23.1, 110.9, 115.7, 118.4, 120.4, 120.9, 13236.9, 136.50, 144.18, 153.2, 156.5, 159.3, 169BMS
(ESI) m/z : 345.27 (M+H)

2.1.10. Synthesis of N-(6-{[ (3-methoxyphenyl)carbamoyl]amino}-1,3-benzothiazol-2-yl) acetamide (5b)

Prepared as reported above for 5a, starting frompooind 2 and 3-methoxy phenyl isocyanate. Thisti@aevas
carried out at RT for 3hr. Pale yellow solid; Yie&d8%:m.p: 245-246 IR (KBNmaxin cm’: 3293 (NH), 3039, 2935
(CH), 1705 (C=0), 1644 (C=N), 1549 (NH bend), 1Z@6N), 1223 (C-O), 712 (CH bend}d NMR (DMSO-d)

d ppm: 2.21 (s,3H), 3.75 (s,3H), 6.57 (d,1H), 6.84(), 7.19 (t ,AH), 7.23 (d,1H), 7.44 (d,1H), 7 @61H), 8.15
(s,1H), 8.75 (s,1H), 8.83 (s, 1H), 12.27 (5,28 NMR (DMSO-d) & ppm: 23.1, 55.3, 104.3, 107.7, 110.9, 118.4,
120.9, 130.0, 132.6, 136.1, 141.4, 144.1, 153.6,81960.1, 169.6; LC-MS (ESI) m/z : 357.33 (M+H)

2.1.11. Synthesisof N-(6-{[(4-fluorophenyl)car bamothioyl]amino}-1,3-benzothiazol-2-yl) acetamide (5c)

Prepared as reported above for 5a, starting frompooind 2 and 4-fluorophenyl isothiocyanate. Thactien was
carried out at RT for 1 hr. White solid; Yield 36%;p.231-232C; IR (KBr) vmay in cm™: 3330 (NH), 2931 (CH),
1688 (C=0), 1600 (C=N), 1552 (NH bend), 1265 (C-MN)20 (C-F), 723(CH bend)H NMR (DMSO-@) & ppm:
2.21 (s,3H), 7.17 (t,2H), 7.43 (d,1H), 7.48 (d,2M)69 (d,1H), 8.03 (s,1H), 9.75 (s,1H), 9.90 (s1HE NMR
(DMSO-ds) 5 ppm: 27.9, 120.3, 122.5, 125.3, 128.9, 131.6,7,.3640.1, 141.0, 151.1, 162.8, 162.9, 174.5, 185.5;
LC-MS (ESI) m/z : 361.27 (M+H)

2.1.12. Synthesis of N-(6-{[(3-methoxyphenyl)car bamothioyl]amino}-1,3-benzothiazol-2-yl) acetamide (5d)
Prepared as reported above for 5a, starting frompooind 2 and 3-methoxy phenyl isothio cyanate. Té@gtion
was carried out at RT for 2 hr. White solid; Yietf%; m.p.241-242C; IR (KBr) vpay in cmi’: 3477 (NH), 3022,
2884 (CH), 1693 (C=0), 1600 (C=N), 1552 (NH beri®64 (C-N), 723(CH bend)H NMR (DMSO-d@) 5 ppm:
2.18 (s,3H), 3.71 (s,3H).6.70 (d,1H),7.03 (s,1H}L77(d,1H), 7.20 (t,1H), 7.43 (d,1H), 7.66 (d,118)01 (s,1H),
9.79 (s,1H), 9.86 (s,1H}’C NMR (DMSO-@) & ppm: 27.9, 60.2, 114.5, 115.0, 120.9, 122.5, 12528.9, 139.4,
136.7, 140.2, 145.8, 151.0, 162.9, 164.4, 174.5,%8 C-MS (ESI) m/z : 373.27 (M+H)
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2.2. Biology

2.2.1. Invitro anti-inflammatory activity (Anti-denatur ation assay):

The experiment was carried out with minor modificat The standard drug and synthesized compounds were
dissolved in minimum quantity of Dimethyl Formamifl@MF) and diluted with phosphate buffer (0.2 M, PH).

The final concentration of DMF in all solution wéesss than 2.5%. Test Solution (4ml) containing eddéht
concentrations of the drug was mixed with 1 mlwiM albumin solution in phosphate buffer and incebadt 37°C

in incubator for 15 min. Denaturation was inducgdbeping the reaction mixture at 70°C in watehtfat 15 min.
After cooling, the turbidity was measured at 660. frarcentage of Inhibition of denaturation was dalked from

the control where no drug was added. The diclofesoalium was used as a standard drug. The percentab#ion

of denaturation was calculated by using followinfprnula.

% of Inhibition = 100 x (At - Ac) / At
At = O.D. of test solution, Ac = O.D. of control

2.2.2.Invitro anti-diabetic activity a-amylase assay

a-amylase was dissolved in phosphate buffer sa&S( 0.02 mol/L, pH 6.8) at a concentration of @d/mL.
Various concentrations of sample solutions (0.25 mére mixed withu-amylase solution (0.25 mL) and incubated
at 37 °C for 5 min. Then the reaction was initiatgdadding 0.5 mL 1.0% (w/v) starch substrate sofuto the
incubation medium. After incubation at 37 °C fomi, the reaction was stopped by adding 0.5 mL Dékgyent
(1% Dinitrosalicylic acid, 0.05% N&G; and 1% NaOH solution) to the reaction mixture boding at 100 °C for

5 min. After cooling to room temperature, the absoce (Abs) at 540 nm was recorded by a spectroptatér.
The inhibition percentage was calculated by thie¥ahg equation:

Inhibition (%) = [(Absl — Abs2)/Abs1] x 100
where, Absl=sample and Abs2 = control.
RESULTSAND DISCUSSION

3.1. Chemistry

The route for the synthesis of the intermediated target compounds are shown in the scheme (143 T
Intermediate 1 was prepared by using the reageiicaanhydride and pyridine. The compound 2 wasriaks a
common scaffold for the synthesis of the new sefex6-disubstituted benzothiazole derivatives.

N N N
O\N+©:S>_ 2 O\N+ S>_ H,N S>_

1l
o o} 1 > , ©
Scheme 1. Reagents and conditions: (i). (ACO),0, Pyridine, 4h,90°C; (ii). SnCl,.2H,0, HCI,2h, RT

The amide  derivatives 3a,3b,3c was  prepared by gusinthe reagent  1-Ethyl-3-(3-
dimethylaminopropyl)carbodiimide(EDCI).The corresding acid chloride was used for making of amide
derivatives for 3d. The synthetic methods are shom®cheme.2

N
Q \ . _RCOCI /[::I:N RCOOH i l::j:\>—NH
NH NH -
RJ\NH S>_ >/~— [ S>_ r— i RJ\NH S >/-—

H,N

o) 2 0 0
\ ” ~o F
3d 3a 3b 3c

Scheme 2. Reagents and conditions: (i).TEA, THF, O°C; (ii). THF, EDCI, HOBt, TEA

The sulfonamide derivatives 4a, 4b were preparedsiyg corresponding sulfonyl chlorides and CompgboRnThe
reaction was carried out in the presence of pyeidih 98C. The corresponding isocyanates and isothiocyanate
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were respectively used to prepare urea and thiadggsatives 5a,5b,5¢, and 5d. The synthetic mettasd shown
in Scheme.3.

I
w
b O :
N s N X
0 N\ R /O:\>—NH O\ O:\>—NH
RS NH &
é,S\NH©:5>_>/—<i— H,N S o>/_ — RTF NH”\NH s )
O (X=0,S) ©
2
4a,4b (5a-5d)

Cl cl 5a 4F  X=0

R= V 5b 3-OMe X=S
5c 4-F  X=0

5d 3-OMe X=S

4a 4b
Scheme .3 Reagents and conditions: (i). Pyridine, 90°C; (ii). MDC, 0°C
Table 1: Anti-inflammatory activity of benzothiazole derivatives
compound % of inhibition
P 100pg | 500upg| 1000p 2000 pg
3a 26.44 | 4826 | 56.18 69.09
3b 6.32 7.29 9.18 13.59
3c 722 | 2645 | 50.82 70.92
3d 38.62 | 47.95 | 58.02 82.09
4a 59.72 | 6942 | 91.21 94.45
4b 431 8.24 11.88 18.34
5a 3.26 9.18 21.92 29.36
5b 3258 | 5898 | 68.43 80.48
5¢ 5.32 10.11 13.59 19.82
5d 7.29 14.42 18.34 23.93
Diclofenac sodium | 3551 | 71.01 86.83 95.54
120
‘ ——3a
100 —i-3h
I —ie— 3d
_ 80 2o
=]
= Eous
= 60
= —8—4h
S 40 e
= sb
a0 5c
5d
0 | . N Diclofenac Na
100 500 1000 2000
Concentration in pg
Fig.1. Anti- inflammatory activity of benzothiazole derivatives
3.2. Biology

All synthesized compounds have been screenedrforitrio anti-inflammatory, and detailed profile aftivity has
been listed in table no.1. Most of the synthesiz@mpounds exhibited enhanced anti-inflammatorwgtiAmong
them, sulfonamide derivative 4a showed potentiafismmatory activity compared with amide, uread dhiourea
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derivatives. The percentage of inhibition was jgldtagainst concentrations for different samples graph is
shown below in Fig.1.

Similarly for all the compounds, alpha-amylase wssare carried out by DNS method. The results rieekthat
only a few compounds showed moderate alpha-amitdaition activity. The compound 3d, 5a showed @@de
anti-diabetic activity. Anti-diabetic screening daif tested compounds are depicted in table nd\@.pErcentage of
alpha-amylase inhibition was plotted against cotre¢ions for different samples. The graph is shdwetow in
Fig.2.

Table 2: Alpha-amylase activity of benzothiazole derivatives

compound % of inhibition
50ug | 100pg| 250ug 500 pjg 1000 pg
3a 11.26| 17.11] 27.5§ 35.71 41.6Y
3b 8.69 13.69| 28.41 37.61 49.1
3c 4.54 12.51| 14.86 19.23 24.01
3d 597 | 13.69 | 2221 | 46.61 64.41
4a 11.26| 17.11] 24.09 25.88 27.58
4b 14.86| 20.25| 24.09 27.5 31.52
5a 18.18 | 28.41 | 50.78 | 56.85 63.58
5b 19.23 | 23.17 | 2841 | 41.67 59.09
5c 17.11| 27.58| 28.4] 31.52 39.42
5d 20.25| 24.09] 29.21 32.2¢ 41.12
Acarbose | 11.26 | 35.71 | 60.87 | 75.58 85.31

90
B0 4 ——3a

—-3b
70

—de— 3d
60

—3—3cC

E 50 4 ——43a
o 1 —@—4b
= 40
= = 5a
A= 30
= sb
o =
o 20 5c
10 =5d
ACARBOSE

S50pg 100pg 250ug 500pg 1000ug

Concentration in Qg
Fig.2. Alpha-amylase inhibition effect of benzothiazole derivatives

CONCLUSION

A series of new 2,6-disubstituedbenzothiazol déines were synthesized, and their anti-inflammatang anti-
diabetic activities were evaluated vitro. The sulfonamide derivative 4a showed very gooti-Hiaflammatory
activity in contrast with 3a,3c,3d,5b that showedderate activity. On the other hand, in anti-diabstudies the
compounds 3d,5a,5b showed moderate alpha-amylh#stion activity. These data suggested that themound
4b may be a powerful anti-inflammatory agent and betlvdeing further investigated as a potential ofaati-
inflammatory agent. Further, the compound 5a maypditent to alpha-amylase inhibition that needsddusther
studied.
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