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ABSTRACT

N-(4,5-dihydro-H-imidazol-2-yl)-6-substituted-1,3-benzothiazol-2iaes and N-(1H-
benzimidazol-2-yl)-6-substituted-1,3-benzothiazedfines were synthesized by the reaction
of 6-substituted-2-aminobenzothiazoles with carbisulphide and methyl iodide. It was
followed by the reaction with o-phenylene diamiegiylene diamine. All the synthesized
compounds were characterized by elemental analjRisspectra,'H NMR and MASS
spectral studies. They were screened for their-iafidimmatory, antiulcer, antitumor,
entomological (antifeedant, acaricidal, contact idibx and stomach toxicity) and
antibacterial activities.

Keywords: Benzothiazole, Imidazoline, Benzimidazole, Antilamhmatory, Antiulcer,
Antitumor.

INTRODUCTION

The survey of literature related to benzothiazobes)zimidazoles and imidazolines reveals
that compounds with these nuclei are very imporitatite field of pharmaceutical chemistry.
Benzothiazole derivatives possess a wide spectfunotmgical activities such as antitumor
[1-3], antihistamines [4], antibacterial [5], anedics [6], anti-inflammatory [7],
schistosomicidal [8], anti HIV [9], and antiviru&(] etc. Further a wide range of therapeutic
activities of benzimidazole derivatives show thagyt are also used as antiviral [11, 12],
anticancer, antibacterial [13], proton pump blocket], antiotensin Il, hypertension [15],
antioxidant [16], antinociceptive [17], anti-inflamatory [17, 18], analgesic [18],
antiparasites [19], human cytomegalovirus (HCMVplieation inhibitor [20], fungicidal
[21], and antihistamines [22, 28{c. Similarly imidazoline derivatives also possassarray
of biological activities. They are useful as anticar [24, 25], anti-inflammator{25],
anticoagulant [26], hypnotic agents [27], antimbied [28, 29], and antimycobacterial [30]
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etc. These reports prompted us to synthesize some nerxothgazole derivatives containing
benzimidazole or imidazoline moiety. In continuatiof our research work on benzothiazole
derivatives [31], we are reporting the synthesi§-gtibstitutedN-(4,5-dihydro-H-imidazol-
2-yl)-1,3-benzothiazol-2-amines 3 and N-(1H-benzimidazol-2-yl)-6-substituted-1,3-
benzothiazol-2-amines4. Antibacterial, antiulcer, antitumor, anti-inflanatory and
entomology activities have been tested for thetmgized compounds.

MATERIALSAND METHODS

2.1 Chemistry

Reagent grade chemicals were used without furthefigation. All the melting points were
taken in open capillary tubes and are uncorredtbd. purity of the synthesized compounds
was checked by Thin Layer Chromatography. IR speatere scanned on FT IR Perkins
Elmer (Spectrum RX1) spectrophotomet®ir( cm?) using KBr disc’H NMR spectra were
recorded in DMSO with tetramethylsilane (TMS) as thternal standard at 300 MHz on a
Bruker DRTX-300 spectrophotometer. The chemicdtshiere reported as parts per million
(ppm). Fast atom bombardment mass spectra (FABM$9 vecorded on a Jeol SX-102/DA-
6000 mass spectrophotometer/data system using Afgoan (6 kV, 10 mA) as the FAB
gas. The accelerating potential was 10 kV. The efgat analysis of compounds was
performed on Elementar Vario EL Ill Carlo Erba-1JX8mental analyzer.

2.1.1 Synthesis of 6-substituted-2-aminobenzothiazoles (1):
6- Substituted-2-aminobenzothiazolewere prepared by method reported earlier [32, 33].

2.1.2 Synthesis of dimethyl (6-substituted-1,3-benzothiazol-2-yl)dithioimidocar bonates

2

To a well stirred ice cold solution df (0.025 mol.) in dimethylformamide (10 mL), were
added 10 M ag. NaOH (4 mL), carbon disulphide (@r@b.) and methyl iodide (0.025 mole)
after an interval of 30 min. and stirring was coogd for 4 hrs. The mixture was then poured
in ice cold water and the resulting solid was wasiwih water and recrystallised from aq.
ethanol. Physico-chemical data of synthesized camg® are given in Table 1.

Dimethyl (6-chloro-1,3-benzothiazol-2-yl)dithioimidocar bonates (2a)

Yield 80%. Anal. Calcd for GHoCIN,S;: C- 41.58%, H- 3.14%, N- 9.70%, Found C-
41.60%, H-3.08%, N-9.74%; IR: - 3044, 1588, 149872, 1100, 771, 676 and 623
(benzothiazole with aromatic ring), 2920 (aliphafigl), 1633 (C=N), 1263, 1326 (C-S), 847
(C- ClI), MS 289 (M+)H NMR: - 2.61 (s, 6H, 2 x SG}{ 7.12- 7.56 (m, 3H, Ar-H).

Dimethyl (6-methoxy-1,3-benzothiazol-2-yl)dithioimidocar bonates (2b)

Yield 78%. Anal. Calcd for GH1,N,OSs: C- 46.45%, H- 4.25%, N- 9.85%, Found C-
46.48%, H-4.21%, N- 9.90%; IR: - 3095, 1605, 146478, 1111, 808, 710 and 615
(benzothiazole with aromatic ring), 2898 (alipha@tl), 1643 (C=N), 1338, 1264 (C-S),
1277 (C-O-C), MS 285 (M+)!H NMR: - 2.51 (s, 6H, 2 x SCHi 3.71 (s, 3H, Ar-OCh),
7.15- 7.38 (m, 3H, Ar-H).

Dimethyl (6-nitro-1,3-benzothiazol-2-yl)dithioimidocar bonates (2c)

Yield 85%. Anal. Calcd for ©@H9N3O,Ss: C- 40.12%, H- 3.03%, N- 14.04%, Found C-
40.20%, H- 3.00%, N-14.01%; IR: - 3090, 1594, 110@76, 1123, 747, 674 and 616
(benzothiazole with aromatic ring), 2960 (alipha@i¢l), 1640 (C=N), 1311, 1260 (C-S),
1331 (NQ), MS 300 (M+)'H NMR: - 2.63 (s, 6H, 2 x SC§ 7.31- 7.75 (m, 3H, Ar-H).
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2.1.3 Synthesis of N-(4,5-dihydro-1H-imidazol-2-yl)-6-substituted-1,3-benzothiazol-2-
amines (3)

To a solution of2 (0.004 mol.) in DMF (15 mL) was added solutionathylene diamine
(0.008 mol.) in DMF (15 mL) with stirring at roorerhp. The reaction mixture was refluxed
for 8 hrs. The mixture was poured on crushed idee Tesulting solid was dried and
recrystallised from ethanol. Physico-chemical daih synthesized compounds are
summarized in Table 1.

N-(4,5-dihydr o-1H-imidazol-2-yl)-6-Chlor 0-1,3-benzothiazol-2-amine (3a)

Yield 82%. Anal. Calcd for @H9CIN4S: C- 47.53%, H- 3.59%, N- 22.17%, Found C-
47.50%, H- 3.60%, N- 22.10%; IR: - 3041, 1522, 147898, 1075, 804, 724 and 690
(benzothiazole with aromatic ring), 3303, 3281 (N-H618 (C=N), 1349 (C-S), 840 (C-CI),

MS 253 (M+),"H NMR: - 5.58 (s, 4H, 2 x CH), 3.48 (s, 1H, acyclic N-H), 7.24- 7.58 (m,

3H, Ar-H), 8.07 (s, 1H, cyclic N-H).

N-(4,5-dihydr o-1H-imidazol-2-yl)-6-M ethoxy -1,3-benzothiazol-2-amine (3b)

Yield 75%. Anal. Calcd for GH1oN,OS: C- 53.20%, H- 4.87%, N- 22.56%, Found C-
53.15%, H- 4.80%, N- 22.54%; IR: - 3090, 1520, 148213, 1057, 820, 723 and 671
(benzothiazole with aromatic ring), 3316, 3285 (IN-H620 (C=N), 1265 (C-O-C), 1360 (C-
S), MS 249 (M+).*H NMR: - 3.52 (s, 4H, 2 x C}), 3.81 (s, 3H, Ar-OC#h), 5.60 (s, 1H,
acyclic N-H), 7.15- 7.48 (m, 3H, Ar-H), 7.98 (s, 1¢¥clic N-H).
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N-(4,5-dihydr o-1H-imidazol-2-yl)-6-Nitr o-1,3-benzothiazol-2-amine (3c)

Yield 85%. Anal. Calcd for HgNsO,S: C- 45.62%, H- 3.45%, N- 26.60%, Found C- 45.58
%, H- 3.40%, N- 26.58%; IR: - 3090, 1528, 1502, 814085, 810, 724 and 624
(benzothiazole with aromatic ring), 3326, 3289 (N-H626 (C=N), 1357 (C-S), 1333 (N
MS 264 (M+),"H NMR: - 3.54 (s, 4H, 2 x CH), 5.72 (s, 1H, acyclic N-H), 7.12- 7.45 (m,
3H, Ar-H), 8.05 (s, 1H, cyclic N-H).

2.1.4 Synthesis of N-(1H-benzimidazol-2-yl)-6-substituted-1,3-benzothiazol-2-amines (4)

To a solution of2 (0.005 mol.) in DMF (20 mL) was added in solutioh o-phenylene
diamine (0.004 mol.) in DMF (15mL) with stirring edom temp. The reaction mixture was
refluxed for 8 hrs. The mixture was poured on ceakite. The resulting solid was dried and
recrystallised from ethanol. Physico-chemical daftaynthesized compounds are given in
Table 1.

Table 1: - Physico-chemical data of synthesized compounds

Compound R Mol. Formula Melting poiiiC
2a Cl GoHoCIN,S; 180- 184
2b OCH; C11H1oN20Ss 159- 161
2c NG Ci1cHgN30OxS5 216- 219
3a Cl QcHgC|N4S 230- 234
3b OCH Ci11H12N20S 196- 199
3c NG CicHoN50.S 216- 218
4a Cl G4HoCIN4S 250- 255
4b OCH CisH12N4OS 150- 153
4c NG, Ci14HgN50,S 272- 275 \

N-(1H-benzimidazol-2-yl)-6-chlor o-1,3-benzothiazol-2-amine (4a)

Yield 70%. Anal. Calcd for GH9CIN4S: C- 55.90%, H- 3.02%, N- 18.62%, Found C-
55.88%, H- 3.00%, N- 18.60 %; IR: - 3076, 1597, 9538156, 1098, 804, 743 and 667
(benzothiazole with aromatic ring), 3358, 3285 (IN-H33 (C=N), 1306 (C-S), 844 (C-ClI),
MS 301 (M+)H NMR: - 6.51 (s, 1H, acyclic N-H), 7.21- 7.60 (i#H, Ar-H), 7.98 (s, 1H,
cyclic N-H).

N-(1H-benzimidazol-2-yl)-6-methoxy-1,3-benzothiazol-2-amine (4b)

Yield 65%. Anal. Calcd for gH1oN4OS: C- 60.79%, H- 4.08%, N- 18.90%, Found C-
60.75%, H- 4.04%, N- 18.85%; IR: - 3096, 1595, 154525, 1080, 806, 705 and 611
(benzothiazole with aromatic ring), 3387, 3287 HN;1641 (C=N), 1336 (C-S), 1265 ( C-O-

C), MS 297 (M+),*H NMR: - 3.71 (s, 3H, Ar-OC#), 6.54 (s, 1H, acyclic N-H), 6.95- 7.40

(m, 7H, Ar-H), 7.95 (s, 1H, cyclic N-H).

N-(1H-benzimidazol-2-yl)-6-nitr o-1,3-benzothiazol-2-amine (4c)

Yield 80%. Anal. Calcd for GHgNsO,S: C-54.01%, H- 2.91%, N- 22.49%, Found C- 54.00,
H-2.87%, N- 22.40; IR: - 3073, 1580498, 1122, 1079, 820, 744 and 610 (benzothiazole
with aromatic ring), 3386, 3290 (N-H), 1648 (C=M329 ( NQ), 1330( C-S), MS 312 (M+),

'H NMR: - 6.49 (s, 1H, acyclic N-H), 7.21- 7.72 (@&H, Ar-H), 8.07 (s, 1H, cyclic N-H).

2.2. Antibacterial activity: All the synthesized compounds were tested agamsh gositive

bacteria Staphylococcus aureus and Micrococcus luteus and gram negative bacteria
Escherichia coli and Klebsiella species using paper disc method [34]. Muller Hinton Agar
(Hi-Media Pvt. Ltd. Mumbai, India) was used to cué the test bacteria. The microbial
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culture were grown at 3%C for 8 hours and then appropriately diluted witérige 0.8%
saline solution. The concentration of test drugs kept 100 pg/mL and tested compounds at
200 pg/mL and 100 pg/mL in DMF. Standard drugs Nwwcin, Kanamycin and Amikacin
were used for comparison. The antimicrobial agtiwis evaluated by measuring the zones
of growth inhibition around disc of test organisndaesults are given in Table 2.

2.3. Antiulcer activity:

Aspirin (ASP) Induced Ulcers:. Aspirin in dose of 200mg/ kg (20mg/mL) was admiaist

to the animals on the day of the experiment andrslaere scored after four hrs. The animals
were sacrificed and the stomach was then excisgadaralong the greater curvature, washed
carefully with 5 mL of 0.9% NaCl and ulcers wereoszl by a person unaware by the
experimental protocol in the glandular portion lné stomach. Ulcer index was calculated by
adding the total number of ulcers/ stomach and s®werity of ulcers/stomach. The pooled
group ulcer score was then calculated by reportetthoal.

Ethanol (EtOH) induced Ulcers: The gastric ulcers were induced in rats by adnenisg
ethanol (1mL/ 200gm/kg for 1 hr) and the animalsensacrificed by cervical dislocation and
the stomach was incised along the greater curvangesxamined for ulcers. The ulcer index
was scored, based upon the product of length adthwi the ulcers present in the glandular
portion of the stomach (nfihrats). The results of antiulcer activity are suamized in Table
3.

2.4. Anti-inflammatory activity: The anti-inflammatory activity (% inhibition) ohé test
samples was evaluated-vivo using carrageenan-induced paw edema bioassay dnatho
rats. The % inhibition values were determined faclesamples using phenyl butanone as a
reference standard drug. The freshly prepared ssgpe of carrageenan (0.2 mL, 1.0% in
0.9% saline) was injected subcutaneously into taeter aponeurosis of the hind paw of the
rats of both genders (male/ female) of about 120¢.4f body weight. One group of five rats
was kept as a control and the animals of othergyaddive each were penetrated with the test
compounds given orally 30 min before the carrageengction. The paw volume was
measured by a water plethysmometer socrel atrie df treatment and then at an interval of
one hour for four hour. The mean increase of palwnae at each time interval was compared
with that of control groups and % anti-inflammateajues was calculated as given below:

% anti-inflammatory = (1-DT/DC) X 100

Here, DT= volume of paw edema in drug treated, DGluMe of paw edema in drug
control. The results of anti-inflammatory activdaye summarized in Table 4.

2.5. Antitumor activity: This method was carried out to estimate the efietdst compound
on the growth of tumor cells. The human breast eacells lines (MCF-7) were employed.
The human breast cancer cell line (MCF-7) and marmproancer cell line (EVSA-7),were
co-incubated with the test compounds atgImL doses for 96 hrs and the cell growth count
was measured by MTT assay [35]. The basic priadiplolved in this assay depends upon the
reduction of tetrazoleum salt. The yellow colortdazoleum MTT, [3-(4, 5-dimethyithiazol-2-yl)-2; 5
diphenyltetrazoleumbromide] is reduced by metahlficactive cells in part by the action of
dehydrogenase enzymes to generate reducing equvaech as NADH and NADPH. The
resulting intra cellular purple colour zones werelubilized and quantified by
spectrophotometer method. The MTT was dissolveBBiS (Phosphate Buffer Saline) at a
concentration of 5 mg/ml.
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Table 2: - The zone of inhibition of the compound aswell as standard drugstested for antibacterial activity

Compound R E. Cali K. species M. luteus S aureus
200 pug/mL, 100pg/mL| 200 pg/mL, 100 pg/mL 200 pg/mL, 100 pg/mL | 200 pg/mL, 100pg/mL
2a Cl ++ ++ ++ ++ ++ ++ ++ ++
2b OCH ++ ++ ++ ++ ++ ++ ++ ++
2C NG ++ ++ ++ ++ ++ ++ ++ ++
3a Cl +++ ++ +++ +++ ++ ++ ++ ++
3b OCH ++ ++ ++ ++ +++ ++ +++ ++
3c NG +++ ++ +++ ++ +++ ++ +++ ++
4a Cl +++ ++ +++ ++ ++ ++ +++ ++
4b OCH ++ ++ ++ ++ ++ ++ ++ ++
4c NG ++ ++ ++ ++ +++ +++ +++ +++
DMF | - + + + +
Novobiocin |  ------ +++ +++ ++++ +++
Kanamycin |  ---—--- ++++ +++ ++++ +++
Amikacin |  ------ ++++ +++ ++++ +++

Data represent zones of inhibition (mm) as follows: + 00, ++ 7-13 mm; +++ 14-19 mm; ++++ 20-26 mm
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Then 50puL of the MTT solution was added to each well of @@ well culture plates,
containing the 10QIL culture along with test compound and incubate878€ for 4 hrs. The
medium was then removed carefully without distugbine purple colored crystals. Then, 50
mL of dimethylsulfoxide (DMSQO) was added to eacHlaad mixed thoroughly to dissolve
the crystals. The plates were then read on ELIS#epleader at a wavelength of 570 nm. The
readings were presented as optical density/celhtcothe results of antitumor activity are
summarized in Table 5.

2.6. Antifeedant activity: The antifeedant activity of these compounds was edsried out

by leaf dip method [36, 37] using fourth instanyée of Spodoptera litura. The leaf discs of
about 25 crhwere prepared and dipped for thirty seconds ifilouartest compounds. The
leaf discs were air dried to evaporate the excestonae and offered for feeding. The insects
were allowed to feed for 24 hrs. After 24 hrs. laega uneaten was measured by using leaf
area meter. The difference between leaf area pedvahd the leaf area uneaten is taken as
amount of leaf area consumed. The feeding inhibM@as calculated and used for calculation
of effective concentration (B¢ LDso) using Maximum Likelihood Programmer MLP 3.01.
The results of antifeedant activity are summariretable 6.

2.7. Acaricidal activity: The acaricidal activity of these compounds wasiedrout by leaf

dip method [36, 37]. Leaf discs of Mulberry (5 Tdiameter) were dipped in different test
compounds for 30 seconds. The leaf discs wererigid b evaporate the excess acetone and
placed over wet cotton in petri plate. The aduihdée mites were released on treated leaf
discs and mortality data were recorded after 241dMites released on leaf treated only with
acetone and tween 20 emulsifier served as confioé mortality data were used for
calculation of LGy LDsg using Maximum Likelihood Programmer MLP 3.01.Tlesults of
acaricidal activity are summarized in Table 7.

2.8. Contact toxicity: The contact toxicity of test compounds was caroed by topical
application method [38, 39] against larvaeSpddoptera litura, which are harmful for Indian
crops. First the test compounds were dissolvedcetome and than each compound were
applied on the dorsal surface of the larvae. Ad@yiL of each concentration was applied on
each larva. Some of the larvae of insect wereddehy acetone alone, work as control. Now
the mortality data was recorded after 24 hrs, dedtteated mortality was corrected with
control morality. These corrected mortality datareveised for calculation of L§g LDsg
using Maximum Likelihood Programmer MLP 3.01. Thesults of contact toxicity are
summarized in Table 8.

2.9. Stomach toxicity: The stomach toxicity of test compounds was caroetby leaf dip
method [36, 37]in this method we used fourth instar larvaeSoddoptera litura of an insect
which is responsible for the damage of Indian adfucal crops. Ten larvae were used for
each replication and three replications were madath for each compound. The test
compounds were dissolved in acetone. The leaf W@ prepared out of caster leaf and
dipped in various solutions of the test compourmigHirty seconds. The leaf discs were air
dried to evaporate the excess acetone (The leaf digpped only in acetone served as
control). The mortality data were recorded afterttd, and the treatment mortality was
corrected with control mortality. These mortalitgta was used for calculation of il Dsg
using Maximum Likelihood Programmer, MLP 3.01. Thesults of stomach toxicity are
summarized in Table 9.
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RESULTSAND DISCUSSION

6-Substituted-2-aminobenzothiazolesvere prepared by thiocyanogenationpesubstituted
anilines using method reported earlier [32, 33].mpound 1 was reacted with carbon
disulphide and methyl iodide in presence of conetetl NaOH leading to the formation of
Dimethyl (6-substituted-1,3-benzothiazol-2-yl) daimidocarbonateg. It on treatment with
bisnucleophiles vin-phenylene diamine and ethylene diamine gaaad4 (Scheme 1). The
synthesized compounds were characterized by elananalysis, IR*HNMR and mass
spectral studies. The structures of all the symtbdscompounds were established on the
basis of spectroscopic and analytical data. Theahal analysis (C, N and H) found for all
the condensed products were in close agreementhdgtbalculated values. The infrared (IR)
spectrum of compoundd and 4 display two characteristic bands at 3350-3250" and
2910- 2860 cr due to N-H and Chivibration, respectively.

Table 3: - Antiulcer (Gastro protective) activity of some selected compounds

Aspirin Induced Ethanol Induced
Compound | Ulcer Index | Protective Ratio| Ulcer Index | Protective Ratio

(mn¥/rat) (%) (mnt/rat) (%)

3a 7.3+0.58 61.72 19.8+5.4 31.24

3b 7.2+0.54 61.58 19.645.3 33.72

3c 7.2+0.56 61.70 19.645.2 31.20

4a 7.240.58 61.68 19.9+5.4 18.21

4b 7.1£0.54 61.21 19.845.5 18.18

4c 7.2+0.54 61.68 19.745.2 18.17

Ranitidine 7.6£0.53 58.46 10.3£3.3 57.43
Aspirin 18.3+£1.6 - - -
Ethanol - - 24.2+6.5 -

3.1. Antibacterial activity

The antibacterial activity of all the synthesizedmpounds was testeoh-vitro against
pathogenicEscherichia coli, Klebsiella species, Micrococcus luteus and Saphylococcus
aureus. The results were compared with some standard dikggsNovobiocin, Kanamycin
and Amikacin. In case discherichia coli Compounds$a, 3c and4a exhibited higher activity
at 200 pg/mL while rest of the compounds showedearatd activity. In case dflebsiellia
compounds3a, 3c and4a showed higher activity than the rest of the compisurin case of
Micrococcus luteus and Staphylococcus aureus compounds3b, 3c and 4¢c showed higher
activity than the rest of the compounds (Table 2).

3.2. Antiulcer activity

All the synthesized compounds and reference drogidane have been examined for their
antiulcer activity. The pharmacological resultssghthesized compounds have been reported
in Table 3. The entire synthesized compounds shogemll activity as compared with
standard drug (ranitidine) some compour#s 3c, 4a and 4c showed good activity,
compound 3b showed moderate activity in Aspirin Induced Ulc&SP). Synthesized
compounds were also tested for Ethanol InducedrUt€empound3a, 3b and 3c showed
moderate activity and compoundd, 4b and4c showedess activity.
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3.3. Anti-inflammatory activity

All the newly synthesized compounds and referenogg dohenylbutanone have been
examined for their anti-inflammatory activity. Thmharmacological results of synthesized
compounds have been reported in Table 4. All tmepounds have shown anti-inflammatory
activity ranging from 22.2- 26.5% at the dose ofmad@/kg body weight. The results obtained
clearly infer that compoun8a shows the highest Anti-inflammatory activity witbspect to
the other compounds. CompouBlal 4a and4b showed moderate activity and compou3ds
and4c showedess activity.

Table 4. - Anti-inflammatory activity (% Inhibition) of some selected compounds

Compound % Inhibition  (5(
mg/kg body weight)

3a 26.5

3b 24.5

3c 22.7

4a 25.5

4b 24.7

4c 22.2

Phenyl butanone 38.9

3.4. Antitumor activity

This activity was carried out to estimate the dffeictest compound on the growth of tumor
cells. The human breast cancer cell line (MCF-© amammary cancer cell line (EVSA-7)
were employed. Their results are summarized in€él &hkespectively. Compounga, 3b and
4a exhibit good result against human breast candés loees (MCF-7) and compounda,

3b and4a show good results against mammary cancer cel(EmMSA-7).

Table5: - Antitumor activity of some selected compounds

Compound Cell No. x TAMCF-7) | Cell No. x 16 (EVSA-7)

3a 11.89+1.12 10.68+1.08

3b 11.58+1.02 10.62+1.06

3c 9.17+0.87 9.69+0.92

4a 11.69+1.02 10.68+1.08

4b 9.17+0.87 9.69+0.92

4c 9.2240.72 9.62+0.88
Negative Control 10.21+1.01 10.23+1.03
Positive Control 40.26+3.23 42.24+4.22

3.5. Antifeedant activity

The antifeedant activity of the newly synthesizedhpounds was tested by a leaf dip method
[36, 37] against larvae @podoptera litura. The results clearly indicate that the compounds
4a, 4b and4c show higher activity, compoun@®s, 3b and3c show moderate activity against
the larvae of the insect. It was found that thes@mounds may cause a spasm condition in
insects by interacting with the active site of @mzyme responsible for nervous breakdown in
insects (Table 6).
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Table 6: - Antifeedant activity

Compound| Fiducial Limits Slope + | Chi. Sq. (3)] LCs¢ LDsg
At 24 hrs.

3a 0.68-1.72 1.03:0.14 0.66 (3) 0.98

3b 0.82-3.41 0.81+0.14 0.43 (3) 1.35

3c 0.62-1.46 1.05:0.14 1.09 (3) 0.87

4a 0.32-0.53 1.15+0.14 7.53 (3) 0.40

4b 0.21-0.32 1.31+0.14 5.70 (3) 0.25

4c 0.33-0.61 1.00+0.13 0.68 (3) 0.43

3.6. Acaricidal activity
The acaricidal activity of these compounds wasgraréd by the same method, as in the case
of antifeedant activity, againgietranychus urticae, a species of mite using acetone as a
standard. The results obtained clearly show thatpomnd3c shows the highest acaricidal
activity with respect to the other compounds. Coumats 3a, 3b and 4b show moderate
activity and the rest of the compounds show lovearriaidal activity against the mites (Table

7).

Table7: - Acaricidal activity

Compound Fiducial Limits Slope + Chi. Sqg. (3) LG LDso
At 24 hrs.

3a 0.07-0.22 0.76:0.06 5.63 (3) 0.14

3b 0.08-0.23 0.65+0.7 6.12 (3) 0.13

3c 0.05-0.09 1.16:0.09 12.67 (3) 0.07

4da 0.12-0.30 0.78:0.88 1.70 (3) 0.18

4b 0.10-0.23 0.88:0.08 2.14 (3) 0.15

4c 0.03-0.06 0.76t0.07 15. 89 (3) 0.40

3.7. Contact toxicity

The contact toxicity of these compounds was caromtdby topical application method [38,
39] against larvae dipodoptera litura. The results clearly indicate that the compoundsvsho
higher, moderate and less contact toxicity agahmsiarvae of the insect. Compour8ts 3b
and 3a show higher activity, compound4b show moderate activity and the rest of the
compounds show lower to moderate activity agaimsinites (Table 8).

Table 8: - Contact toxicity

Compound Fiducial Limits Slope + Chi. Sqg. (3) LGy LDso
At 24 hrs.

3a 0.36-0.53 1.61+0.04 3.13 (3) 0.43

3b 0.31-0.42 1.88t0.16 2.50 (3) 0.36

3c 0.29-0.39 1.9#0.16 4.39 (3) 0.34

4da 1.61-2.54 1.1740.19 0.226(3) 2.37

4b 0.69-1.32 1.400.67 1.67(3) 0.90

4c 1.72-7.94 1.31+0.21 0.166 (3) 2.93
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3.8. Stomach toxicity

The stomach toxicity of these compounds was caoigdy leaf dip method [36, 37h this
method we used fourth instar larvaeSpbdoptera litura. The results clearly indicate that the
compounds show higher, moderate and less stomauditycagainst the larvae of the insect.
Compoundssc, 3a and3b show moderate activity and the rest of the compswidw lower
to moderate activity against the mites (Table 9).

Table9: - Stomach toxicity

Compound Fiducial Limits Slope + Chi. Sqg. (3) LG LDso
At 24 hrs.

3a 0.55-0.89 1.58t0.16 9.01 (3) 0.68

3b 0.56-1.09 1.21+0.15 2.09 (3) 0.74

3c 0.49-0.77 1.5740.16 2.79 (3) 0.60

4da 1.65-6.93 1.35:0.21 0.29 (3) 2.75

4b 2.49-39.65 0.93t0.18 0.501 (3) 5.88

4c 1.47-5.17 1.38:0.21 0.35(3) 2.33

CONCLUSION

All the newly synthesized compounds were screenad dntibacterial activity at a
concentration of 200 pg/mL and 100 pg/mL using DME& a control. Novobiocin,
Kanamycin and Amikacin were used as standard daggsnst gram positive and gram
negative bacteria. The data in the Table 2 indsctitat among the synthesized compowsals
and 4a compounds were found to possess good activity. Mewethe activities of the
remaining compounds were much less than thoseaafiatd antibacterial drugs used. The
compounds also showed potent antiulcer, anti-infl@tory and antitumor. Antifeedant
activity, contact toxicity and stomach toxicity ted agains§oodoptera litura and acaricidal
activity tested againgietranychus urticae. From the results, it is clear that these compounds
would be better used in drug development to corbbeterial infections, and would be better
used as antiulcer, anti-inflammatory and pesticiddature.
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