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ABSTRACT

Anilines 1a-h on reaction with potassium thiocyanate and bromine in acetic acid yielded substituted 2-amino[ 2,1-
b][1,3] benzothiazoles 3a-h. The compounds 3a-h on reaction with chalcone 4, yielded, 4-aryl-2-(4-chlorophenyl)-
4H-pyrimido-[2,1-b][ 1,3] benzothiaz oles. . Chalcone 4 was conveniently prepared by the reaction of 4-
chloroacetophenone with benzaldehyde in the presence of sodium hydroxide. The newly synthesized compounds
have been characterized by IR, *HNMR, **CNMR and mass spectral data. The compounds were then evaluated for
antibacterial, antifungal and anti-inflammatory activities.
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INTRODUCTION

It is a well known observation that, an increasenimber of aromatic rings results in increase kicity of the
compound. Therefore it was thought to introduceitarthl aromatic into the pyrimidobenzothiazole leus hither
to assess the impact on the biological activityhef compounds. Appropriate structures were desiggasdd on the
synthetic methods available in the literature. disvilound that the chalcones are the most appregrialding blocks
for the synthesis of title compounds. Chalconeswag known intermediates for synthesizing varidweterocyclic
compounds. The compounds with the backbone of ohak have been reported to possess various bialagid
pharmacological activitiell-23]. Examples from the literature explain the pharmpacoic potential of nitrogen and
sulfur containing compounds [24]. With this backgnd, synthesis of pyrimido- benzothiazoles from hrogy
phenylidene 4-chloroacetophenone was undertakethégourpose of biological activity evaluation.

MATERIALS AND METHODS

Melting points were determined by open capillaryttme and are uncorrected. IR spectra were recasddelerkin
Elmer and Nicolet FTIR spectrphotometers. NMR speatere recorded on AMX and Brucker 400MHz.

Synthesis of arylidene 4-chloroacetophenones
Equimolar(0.43) concentrations of 4-chloroacetomme (48.49g) and the aromatic aldehydes (benzgddeh
45.62g) were mixed with NaOH prepared in 1:2 bhtd@nd water. The reaction mixture is stirreddbout 2-3 hrs
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at room temperature. Yellow crystallline solid seg@s after allowing to stand overnight. The cradalcone was
filtered at suction and recrystllised from alcohol.

Scheme
R R
R< NH R: NH
2 KSCN /CH;COOH jiji 2 Br, / CH;COOH
" _—
2
R R’ S 0°
la-h 2a-h il

Compd R R? R® Compd R R? R®

a. H Cl F e H H Cl

b CH H H f H H NQ

c H CH H g H H OH

d H H CH h H H COOH

Table -3. Physical characterization data of synthézed compounds

Compd |[Ri | R, | Rs M.P°C | % Yield | Mol. Formula | Mass
5¢ H Cl F 28¢ 72 CpH13CLFN,S 426
5h CHs | H H 27¢ 68 Ca3H17Cl NoS 38¢
5c H Ch | H 278 68 GsH1Cl NS 388
5d H H CH 278 68 GsH17Cl N,S 388
5f H H NO, 292 66 G;H14CI N3O,S | 419
5h H H COOF | 31C 70 Co3HisCI N,O,S | 41€

Synthesis of 4-aryl-2-[4-chlorophenyl]-#4-pyrimidobenzothiazoles (3a-h)

Equimolar (0.001) concentrations of 2-aminobenzatbie 3a (2.02g) and arylidene 4-chloro acetophendne
(2.42g) were refluxed in a mixture of sodium etliexiand absolute ethanol for 3 hrs. The reactiorturéxwas

concentrated by removing the excess solvent threaghum distillation. The concentrate is pouretténwater, the

solid separated was filtered and recrystallisethfatsolute ethanol.

RESULTS AND DISCUSSION

Chalcones are the open chain structures whose feadioe is propenone fragment [-CH=CH-(C=0)-]. ICbaes
are formed by condensation of substituted acetbaestophenones with aldehydes. They act as tlarb®r donors
and capable of undergoing cyclization with amidifiedowed by molecular rearrangement to yield sitinstd
pyrimidine heterocycle. Therefore, it was chosensyothesize few chalcones by condensing varioumaiio
aldehydes with 4-chloroacetophnone. There are nurnbemethods available for the synthesis of chaéson
Chalcones may be prepared by the direct condensaticaromatic aldehydes with acetophenones. Aramati
aldehydes undergo condensation with acetophenonée ipresence of a base such as sodium ethoxaesiute
ethanol. Aromatic aldehydes condense with acetaptemin the presence an acid such as sulphuricyaditing
chalcones. The negative aspect of this methodakches undergo polymerization in strongly acidedimm. Most
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widely used method is the condensation of aldehydiéls acetophenones in the presence of alcoholtiuso
hydroxide or potassium hydroxide.

Formation of the compound was indicated by a s¢jparaf yellow crystalline mass after allowing ttasd
overnight. For the confirmation of completion @faction, IR,"H NMR and**C NMR and Mass spectra of 4-
methoxy phenylidene 4-chloroacetophendbeavere recorded.

0 O

=
CH3 — NaOH

/ —_—
N + % \\R al

| X

/\R
IR spectrum of 4b exhibits a prominent peak at 1B5&m' due to C=0O function and C=C has appeared at
1594.61crit the bands at 1570.28 and 1028.98"trave been assigned to C=C and O-C of - OCH3.

'H NMR spectrum of exhibited peaks &t 3.90 [3H],5 6.95 [2H],8 7.35[2H],8 7.46[2H],8 7.56[1H],5 7.75[2H],
3 7.96 [1H].
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4b
A singlet at 3.90ppm has been assigned to —O.Che two doublets & 6.95 and 7.46 have been assigned to the
protons on # and &' carbons of the two aromatic rings. The other twaldets a6 7.35 and ab 7.75 have been
assigned to the protons off and %' carbons of the two aromatic rings. The doublet @56 and at 7.96 have
been assigned toyHand H,, the two protons that are present on the alkeieschain. Since His attached to
aromatic rings and C=C on the two sides, the sgppeaed at a down field compared ta H

BCNMR spectrum of 4b exhibited peak at 55.42, 11249.26, 127.50, 128.87, 129.83, 130.32, IB36188.95,
145.21, 161.892 and 189.23.

The peak at 55.42 has been assigned to —OTHe two peaks at 114 and 129.83 have been asdsigriée four
ortho carbons [, Cs!, C2and G] of the two aromatic rings. Obviously the chlorisénce strongly electronegative
C,and G have appeared at a down field comparedfoa@d G* in a similar way peak at 130.32 and 127.50 have
been assigned t0;0Cs, C;* and G! respectively. In both theases the two carbons of similar electronic effeste
been merged. Peaks at 145.21 and 119.26 have bgigned to C-kand C-H,. The former is attached to aromatic
rings at the same time has C=C suffers a greatetrehegative effect. Peaks at 161.892, 138.95873%nd 128.87
have been assigned to &-C-1, C-4 and C-4respectively. At 189.23 has been obliviously duefC=0] carbonyl
carbon.

The mass spectrum of 4b exhibited m/z peaks aRZ35209.

Molecular ions peak has appeared at 273.

Synthesis of title compounds by cyclization of 2kambenzothiazoles with chalcones was accomplishgd b
employing various reagents. For the present ingastin a suitable catalyst was selected based thgotrial error

method. Cyclization was carried out in the presenfcpolyphoshoric acid. The method resulted in lgelds. 2-
Amino- benzothiazoles were refluxed with sodiutmogide in absolute ethanol to give the title comuigi
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The reaction proceeded for nearly two hours resylithe formation of 4-aryl-2-(4-chlorophenylH4pyrimido-[2,1-
b][1,3]benzothiazoles.

The compounds have been ascertained by recordirgpéRtrum and Mass spectrum5®# NMR spectrum was
unexplained since these compounds have very pdobibty in either CDC} or in DMSOds. However, all the
compounds were confirmed based on the absence-Hf st¥etching vibration of the parent amines. Msygsctrum
exhibited signals that comply with the followingugttural requirements

Proposed mechanism involves the molecular rearraagethrough formation of imine.

C

E

Antimicrobial activity

In vitro antibacterial [25] activity was determined by ageell diffusion methodagainst 24hr old cultures of
Staphylococcus aureus ATCC 11632, B. subtilis ATCC 60511 Escheria coli ATCC 10536, and Pseudomonas
aerugenosa ATCC 10145 using 0.001 mol/mL of ofloxacin and ampicillin atandards. The test samples were
prepared in NN-dimethylformamide showing 0.0mmrdfibition zone was taken as control. Compousioland5h
showed a moderate activity against both gram pmsiaind gram negative bacteria. However none of them was
comparable to the standards used. Antibacterialigodf the synthesized compounds has been sunaexhin table

-1.

In vitro antifungal activity was determined by agar weffudiion methodagainsispergillus niger andAspergillus
flavus using 0.001mol/mL of fluconazole as standarde Tést samples were prepared in NN-dimethylformamid
showing no inhibition was taken as control. Commtaba-h showed an excellent activity agaimstniger. The
synthesized compounds exhibited excellent antifuagtvity against both the strains. However, 7-amel 7-OH
substitution was found to bring down their activéignificantly. Antifungal activity of the synthesid compounds
has been summarisec in table -1.

Toxicity and dose

LDsg, of the title compounds was determined accordinQECD guidelines 423. The compounds were tolerated
maximum dose of 50mg / kg body weight when testgirest albino rats and Swiss mice. Therefore, Skgywas
taken as effective dose for the purpose anti-infiteatory activity evaluation.

Anti-inflammatory activity

The anti-inflammatory activity was evaluated by patv edema method [26]. Edema represents the glaalye of
inflammation and carragenin-induced paw edemaadsstimplest and widely accepted model for studyheydnti-
inflammatory activity of chemical compounds. Thisettrod is based on plethysmographic measurement of
carrageennan -induced rat paw edema produced bplantar injection of carrageenan in hid paw of the The
method described by Willhemi and Domenjoz, latedified by Sirodia and Rao was used for measuriggpidww
volume. For this study, Wistar rats of either serjghing between 100 and 200 g, were used andedividto 10
groups of six animals each. The group 1 servesdasda and received tween-80 (0.1%, 1 cm3) soluticaily. The
group 2 received diclofenac sodium in tween-80%§.1 cm3) at a dose of 40 mg/kg body weight andeskas
standard. The groups 3-10 received orally the destpounds mentioned at the dose of 30 mg/kg bodghivén
tween-80 (0.1%, 1 cm3) solution.

These compounds were administered 1 hr beforetiojeof an irritant, carrageenan. After 1 hr ak thnimals were
injected subcutaneously with a suspension of caaagn in tween-80 (0.1%, 0.5 cm3) solution to éfieHind paw
in the sub plantar region and the paw volume waasored immediately. After 3 hr the paw volume wasasured
in control, in standard and in test groups. Peraembition of paw volume was calculated by usimgnfiula, %
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inhibition = (1-Vt/Vc) X 100, where Vt = mean in@®e in the paw in test animals, Vc = mean incréaiee paw
volume in control group. Statistical analysis wasried out to determine % protection and the resalé presented

in table-2.

For carrying out experiments with animals, apprdk@i Institutional Animal Ethics Committee in acdance with
“Principles of Laboratory Animal Care” was obtainasl per certificate No. 3, 2003-04, issued to Siddaganga

College of Pharmacy, Tumkur, Karnataka.

Table —1
Antibacterial activity in mm Antifungal activity in mm
Compd. | Saureus | B.subtilis E. coli P.aerugenosa

G+Anaer | G+Aerobic | G-Anaer | G+Aerobic A.niger Aflavus

5a 13 15 12 11 16 16

5b 15 18 11 13 19 18

5c 19 15 18 11 25 23

5d 13 15 9 12 19 18

5e 19 18 19 21 25 19

5f 16 15 19 16 16 16

59 7 9 11 10 20 18

5h 18 15 19 16 19 16
Standard 1 33 39 28 36 - -
Standard 2 28 36 24 30 - -
Standard 3 - - - 18 1

Minimum inhibitory concentration (micrograms per)ml

5e 100 100 100 50 - -

5c 25 20
Std. 1 50 50 50 50 - -
Std. 2 50 50 50 50 - -
Standard 3 - - - - 25 25

Sandard1- Ofloxacin, Standard 2 - Ampicillin, Sandard 3-Fluconazole, Control - DMF

Sanple concentration: 0.001mol/mL, Sample volume: 1mL in each well

Table -2.Anti-inflammatory activity of the syntheszed compounds (n=6, t = 60 min)

Compd. Mean Paw volume-in mL +SEM | % Protection
Control 1.62+0.03
Standard (D) 0.85+0.08 47.54
5a 1.90+0.02 117.2
5b 1.02+0.21 37.04
5c 1.52+0.04 67.91
5d 0.69+0.10 57.5
5e 1.42+0.03 12.35
5f 0.98+0.10 39,51
59 0.70+0.13 56.8
5h 1.15+0.11 29,02
CONCLUSION

Synthesis of novel 2-chlorophenyl derivatives ofipydobenzothiazoles by fusing chalcones withiowas 2-
aminobenzothiazoles. The compounds thus prepared wl#ained in quantitative yields. Their formatioms
confirmed based on IR and mass since the composinoi&ed poor solubility in ethanol and chloroformdan
sparingly soluble in DMF. The compounds are phatsiiwe, became discolored on exposure to suntightair.
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