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ABSTRACT

4-(2,5-Dichloro-3-Thienyl)-6-Aryl Pyrimidine -2-Amine 2., , 7-Chloro-N-[4-(2,5-dichloro-3-thienyl)-6-Aryl
pyrimidine-2-yl] quinoline -4-amine 3., and 4-(2,5-dichloro thiophen-3-yl)-2-aryl benzo[ 1,4]thiazepine 4,.., have
been synthesized from (2E)-3-aryl-1-(2,5-dichloro-3-thienyl) prop-2-en-1-one 1., by the cyclization with guanidine
nitrate and then condensation with 4,7-dichloroquinoline(2,., , 3..m) and cyclization with o-amino thiophenol
respectively (4.m ). Compounds (2E)-3-aryl-1-(2,5-dichloro-3-thienyl)prop-2-en-1-one 1,., was synthesized from 1-
(2,5-dichloro thiophen-3-yl)-ethanone and various aromatlc aldehyde The structures of novel synthesized

compounds have been established on the basis of IR, H NMR, C NMR and Mass spectral data and screened for
their antimicrobial activities against different microorganisms by micro dilution method. Isoniazid, Rifampicin,
chloroquine, quinine, Gentamycin, Ampicilin, Chloramphenicol, Ciprofloxacin, Norfloxacin, Nystatin and
Greseofulvin were used as standard drugs for mycobacteria Hs;Rv, malarial parasite P.falciparum , bacteria E.coli,
P.aeruginosa, S.aureus, S.pyogenus and fungus C.albicans, A.niger, A.clavatus.

Keywords: Chalcone, Pyrimidine, Quinoline, Benzo thiazepisetimicrobial activities.

INTRODUCTION

Chalcones are natural substances found in a nuafh@ants or synthetically prepared. These compsLaré of a
high interest due to their use as starting maténiahe synthesis of a series of heterocyclic coumgs [1-2].
Chalcone and pyrimidine are potential bioactivenagielue to their wide spectrum of pharmacologictiviies like

antitumor [3], anticancer [4], antibacterial [5-@hticonvulsant [7], antitubercular [8-9], antiH[¥0] and antiviral
[11]. Quinoline and their derivatives have beenensively explored for their biological [12], antdfiial [13],

antibacterial [14-15], and antimalarial [16-17]aittes. Quinoline containing drugs, particularlyadtino quinoline
such as chloroquine have proven to be the mosesafid class of the compounds for the treatmenipaophylaxis
of malaria. Pharmacological studies reported forzbthiazepines class of compounds reveals that t@spounds
have immense chemotherapeutic importance of argittgpsive, cardiovascular , anticancer [18] , anfibs [19]
and antimicrobial [2C&ctivity.

Tuberculosis (TB) is a worldwide pandemic causeddifferent species ofmycobacteria [21]. The latest static
reveals that around two million people throughdw world die annually from tuberculosis and there around
eight million new cases each year, in which theettigying countries contribute to a greater sharé. [&ibng with

HIV-positive people with a weaken immune system,i3R leading killer epidemic [22]. It is found thevery year
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about two million people living with HIV/AIDS dierébm TB [23]. Additionally, in the current times ttierm of
multidrug resistant TB(MDR-TB), a form of TB thabes not respond to the standard therapy is mordidam
Therefore, the need for newer, more effective drihgs can achieve multiple goals in improving TBhtol is
pressing. As part of an ongoing multifaceted prograimed towards the development of new molecules as
therapeutic agents, herein we report the synthasd antimicrobial activities of pyrimidines, quim@s and
benzothiazepines.

MATERIALS AND METHODS

Melting points were determined in open glass capés and are uncorrected. The homogeneicityettmpounds
was checked by TLC (silica gel G, Merck , Ethyl fate : n-Hexane 2:8), IR spectrum (&hwere recorded by
Fourier Transform IR Spectrometer(Shimadzu 8700hqu&Br pellet method!H & *C NMR spectra were
recorded on a Bruker DRX-300 instrument, using G&SIsolvent & TMS as internal reference (chemibétssin
d values ). Mass spectra were recorded by usingrwleC-TQD mass spectrometer.

Step 1 :Synthesis of (E)-3-Aryl-1-(2,5-dichloro-3-thienyl)prop-2-en-1-onel,.m

A mixture of 1-(2,5-dichloro -3-thienyl)ethanone.@fnol), various aromatic aldehyde (1.2 mol) and &8dium
methoxide solution in methanol (30ml) was takeraiR.B.F. The reaction mixture was stirred overnightoom
temperature. The progress of reaction was monitbyed@LC (Mobile Phase Ethyl Acetate : n-Hexane )2The
solid thus obtained was filtered, washed with eklilmethanol and purified by recrystallization frorethanol.

Step 2 : Synthesis of 4-(2,5-Dichloro-3-Thienyl)-&fyl pyrimidine -2-amine 2.,

A mixture of (&)-3-Aryl-1-(2,5-dichloro-3-thienyl)prop-2-en-1-ore01 mol), guanidine nitrate (0.01 mol) and
NaOH in DMF was heated at reflux temperature fd@ Brs. The reaction mixture was then cooled, pdbumnéo
crushed ice. The product obtained was filtered hedsvith water and recrystallized from acetone.

Step 3 : Synthesis of 7-Chloro-N-[4-(2,5-dichloro-ghienyl)-6-aryl pyrimidine-2-yl] quinoline -4-amine 3.,
4-(2,5-Dichloro-3-Thienyl)-6-aryl Pyrimidine -2-Ameé in hydrochloric acid was taken in R.B.F andtéeat 70-
80°C . Then 4,7-dichloro quinoline in toluene was atiteportion to it. The temperature was maintdi#G80°C
for 7-8 hrs .The mixture was then pourd into cagsite . From the separated organic and aquegesslia aquous
layer on neutralization with NaOH give product whieas filtered , washed and recrystallized front@we.

Step 4 : Synthesis of 4-(2,5-Dichloro thiophen-3-yR-aryl benzo [1,4]thiazepine 4,

A mixture of 2E-3-aryl-1-(2,5-dichloro-3-thienyl)}pp-2-en-1-one , o-amino thiophenol and few dropglacial
acetic acid in DMF was refluxed for 8-9 hrs. Thaatton mixture was then cooled and left overnigtie solid thus
obtained was filtered, washed and recrystallizethfacetone.

[1d] *H NMR [300 MHz §] 7.105 (1H, Thiophene ring) , 7.546-7.311 (4H, Y-, 7.708-7.656 (2H,-CH=CH)
13C NMR [75MHz §] 137.05(G), 129.91(G), 129.09(G), 137.87 (G), 129.09(G), 129.91(G), 133.18(G),
124.19(G), 183.68(GQ), 144.01(Go), 131.51(G,), 127.32(G,), 129.50(G3) M/S(m/z relative intensity) 318.5(M),
320.5(M+2), 322.5(M+6), 324.6(M+6), 239, 199, 122.

[1f] *H NMR [300MHz §] 7.146 (1H, Thiophene ring), 7.650-7.477 (4H, Ay-H.920-7.894 (2H,-CH=CH)"*C
NMR [75MHz 5] 148.99(G), 122.20(G), 137.53(G), 132.23(G), 127.25(G), 122.87(G), 134.38(G), 125.16(G),
183.23(G), 142.30(Gy), 130.31(Gy), 127.02(G,), 129.77(Gs) M/S(m/z relative intensity) 327.5(M), 329.5(M+2),
331.5(M+4), 300.6, 259.6, 244.7, 200, 183.1,122.1 .

[2f] '"H NMR [300 MHz3§] 7.877 (1H,pyrimidine ring), 7.682-7.583(4H, Aj}H7.107 (1H,thiophenering), 5.287
(2H,-NH,) *C NMR [75MHz §] 148.90(G), 121.55(G), 139.25(Q), 132.98(G), 127.50(G), 122.37(Q),
163.72(G), 160.65(G), 106.03(G), 162.88(Gy), 139.41(Gy), 130.12(G,), 127.29(Gy), 129.99(G) M/S(m/z
relative intensity) 375.2(M), 377.1(M+2), 379.1(M1239.5,203.5,205.6,180.4 .

[2i] *H NMR [300 MHz 8] 7.955 (1H,pyrimidine ring), 7.545-7.262(4H, AjH7.085 (1H,thiophenering), 5.232
(2H,-NH,), 3.853(3H,-OCH) **C NMR [75MHz 8] 161.52(G), 114.54(G), 127.60(G), 136.26(G), 127.28(G),
114.32(G), 165.92(G), 159.54(G), 105.62(G), 164.72(Gp), 142.52(Gy), 130.08(G,), 127.05(Gs), 129.81(Gy),
55.55(Gs). M/S(m/z relative intensity) 355.2(M), 357.8(M)+359.1(M+4),237.4, 239.5, 241.5, 120.3 .
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[3d] *H NMR [300 MHz 3] 8.134 (1H,pyrimidine ring), 7.262 (1H,thiopheniag), 4.200 (1H,-NH-), 8.801-
6.911(9H,Ar-H) M/S(m/z relative intensity) 3@%M), 367.1(M+2), 369.1 (M+4), 198.3, 200.4 240425 IR
(cm™) -CI(767.67), -NH(3283.63), quinoline & pyrimidimag (1571.99).

[3f] '"H NMR [300 MHz §] 8.134 (1H,pyrimidine ring), 7.265 (1H,thiophemiag), 4.200 (1H,-NH-), 8.199-
6.911(9H,Ar-H) M/S(m/z relative intensity) 438M), 376.5, 378.5, 198.3, 200.4, 207.3, 209.3,.211R (cnt)
-CI(767.67), -NH(3283.63), quinoline & pyrimidinang (1571.99).

[3] *H NMR [300 MHz §] 8.130 (1H,pyrimidine ring), 7.265 (1H,thiophenieg), 4.200 (1H,-NH-), 8.799-
6.911(9H,Ar-H), 3.900(3H,-OCH) M/S(m/z relative intensity) 505.1(M), 461.261.2, 198.4, 200.4, 207.3,
353.2, 355.2, 357.2 IR (c-CI(765.74), -NH(3481.0), quinoline & pyrimidimeng (1579.7), -OCK(1249.87).

[4d] 'H NMR [300 MHz 3] 8.946 (1H,thiophene ring), 7.537-7.280(8H,Ar-k)105(1H,-CH=C) **C NMR

[75MHz 8] 124.39(G), 125.56(G), 129.84(G), 129.49(G), 130.86(G), 123.07(G), 126.43(G), 129.83(G),
133.3(G), 128.93(Gy), 126.43(G,), 123.07(Gy), 122.03 . M/S(m/z relative intensity) 419.1(Mp7.5, 113.5.
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[4k] *H NMR [300 MHz 8] 9.003 (1H,thiophene ring), 7.532-7.260(6H,Ar-H)952(1H,-CH=C), 3.988 (9H,-
OCH;) ' NMR [75MHz3] 127.59(G), 154.14(G), 126.40(G), 144.01(G), 123.83(G), 129.5(G), 61.04(G),
56.40(G), 61.04(G), 125.77(Gy), 123.83(Gy), 122.07(G,), 122.03 . M/S(m/z relative intensity) 484(M34
254.5.

RESULTS AND DISCUSSION

The compounds were synthesized assgbeme |

Compounds (B)-3-aryl-1-(2,5-dichloro-3-thienyl)prop-2-en-1-ong,.,, were synthesized from 1-(2,5-dichloro
thiophen-3-yl)-ethanone and various aromatic aldehwhich upon cyclization with guanidine nitratelgls 4-(2,5-
Dichloro-3-Thienyl)-6-Aryl Pyrimidine -2-Amine 2,., and then condensation @f.,, with 4,7-dichloroquinoline
resulted in the synthesis of 7-Chloro-N-[4-(2,5kdaro-3-thienyl)-6-Aryl pyrimidine-2-yl] quinoline4-amine3,., .
Similarly compounds 4-(2,5-dichloro thiophen-3-gharyl benzo[l,4]thiazepinel,.,, were synthesized from
compounds (B)-3-aryl-1-(2,5-dichloro-3-thienyl)prop-2-en-1-odg, by the cyclization with o-amino thiophenol.
We have described the synthesis and biologicalvideds of a new chalcones, pyrimidines, quinolinesd
benzothiazepine derivatives. The proposed strustofeall the synthesized compounds were well supgdadoy IR,
'H NMR, **C NMR and Mass spectral data. The formation of coumpls1,., were confirmed by disappearance of
signals for the aldehydic proton #9-10 and appearance of ethylinic proton in theyeanfs 7.708-7.656 . ThéH
NMR spectrum also displayed signals for the preserfi@mino proton at 5.287 for —NH and at 4.200 for -NH .
Aromatic protons were observed in the usual regi®multiplet betweed 7.650-7.311 § 7.682-7.262 ¢ 8.799-
6.911 andb 7.537-7.260 .

Antimicrobial activities

The antitubercular screening was carried out bydmstain-Jensen egg medium (L J Medium) as deschpevatt
against H,Rv strain. L J Medium containing standard drug a&# as control L J Medium was also inoculated with
mycobacterium tuberculosis ofsfRv strain. The medium inoculated was incubated3f8€ for 6 weeks. At the
end of 6 weeks readings were taken. Isoniazid afairiRicin was taken as standard drug&able — 1)

The antimalarial activity of the compoun8g,, were determined by their inhibiton of parasite gtowsing the
Chloroquine resistant strain Plasmodium falcipal@®0 =0.020 pg/ml).( Table —III)

Good activity was observed in compowa] 3h, 3icompare to standard drug quinine and chloroquingsd

Following common standard strains were used foeesing of antibacterial and antifungal activiti&sColi,
P.Aeruginosa, SAureus, S.Pyogenus, C.Albicans, A.Niger, A.Clavatus. The strains were procured from Institute of
Microbial Technology, Chandigarh. DMSO was usedliaigents / vehicle to get desired concentratiomfgs to
test upon standard bacterial strains. Each symbésdrug was diluted for obtaining 2000 micrograml /
concentration, as a stock solution. In primary eoheg 1000 microgram/ml, 500 microgram /ml, and 250
microgram /ml concentrations of the synthesizedgslrwere taken. The active synthesized drugs foanthis
primary screening were further tested in a secetafsdilution against all microorganisms. The drdigund active

in primary screening were similarly diluted to dht200 microgram/ml, 100 microgram/ml, 50 microgreat) 25
microgram/ml, 12.5 microgram/ml and 6.250 microghaiconcentrations. The highest dilution showindeatst 99
% inhibition zone is taken as MIC. The result astts much affected by the size of the inoculummtBesized
comopounds were evaluated for antimicrobial agtilif micro dilution method against MTCC 448.¢oli), MTCC
441 @. aeruginosa), MTCC 96 &. aureus), MTCC 442 & pyogenus), MTCC 227 C.albicans), MTCC 282 A.
niger) and MTCC 1323 A. clavatus) respectively using the standard drugs Gentamyd@dmpicillin,
Chloramphenicol, Ciprofloxacin, Norfloxacin, Nystatand Greseofulvin. The Comparative activities lué hewly
synthesized compound,() & the control antibiotics on bacterial & fungatans respectively were summarized in
Table IV.

Excellent to good activity was observed in compaud , 4e , 4f & 4j(againstE.coli), compounds}j (against
P.aeruginosa), compounddga, 4b, 4c, 4f, 4qg, 4h, 4i, 4j, 41 & 4nfagainstSaureus), compoundsgla, 4c, 4h, 4f & 4l
(againstS.pyogenus), compound4i (against C.albicans,Aiger & A. clavatus) and compoundb, 4c, 4d, 4g, 4h,
4i, 4k & 4m (againstC.albicans) . The remaining compounds were found effectiva atuch higher concentration
as compared to the standard drugs.
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Table -1 Physical, characterization of Compounds dm,2a.m,32-m & 4am

SrNo. | R Mol.Formula Mol.Wt. | M.P. °C | Yield %
la H G3HsOSCh 283 78 90
1b 2-Cl G3H,0SCk 3175 100 85
1c 3-Cl G3H,0SCk 3175 92 85
1d 4-Cl C13H,0SC3 317.¢ 10z 88
le 2-NQ Cy3H/NO;SCh 328 142 80
1f 3-NG, C13H/NO;SCh 328 158 86
19 4-NQ Ci13H,NO;SCh 328 140 80
1h 4-OH G3HsO.SCh 299 84 81
1i 4- OCH C14H100,SCh 313 80 87
1j 3,4-di OCHs Ci5H1,0:SCp 345 13¢€ 83
1k 3,4,E-tri OCH;z C16H1404SCl, 372 78 79
1l 4- N-(CHy), CysH1:NOSC}h 326 74 80
im 4- OH-3- OCH | C14H100sSCh 329 69 75
2a H G4HoN3;SCh 322 90 72
2b 2-Cl G4HsN3;SCh 356.5 130 66
2C 3-Cl C14HgN3SCls 356.5 11¢€ 64
2d 4-Cl C14HgN3SCls 356.£ 132 70
2e 2-NQ C14HsN,O,SCh 367 86 64
2f 3-NG, C14HgN,O,SCh 367 96 70
29 4-NQ C14HsN,O,SCh 367 78 62
2h 4-OH G4HoN;OSCh 338 98 73
2i 4- OCHs C15H1:NsO0SC, 352 78 71
2j 3,4-di OCHs Ci6H13N30,SCh 382 10C 70
2k 3,4,5-tri OCH C17H15N30;SCh 412 80 72
2 | 4-N-(Chy) CieH1aN,SCh 365 92 67
2m 4- OH-3- OCH | CisH11N3O,SCh 368 78 65
3b 2-Cl Cu3H12N,SCh 51¢ 15C 58
3c 3-Cl G3H12N,SCly 518 128 60
3d 4-Cl G3H12N,SCly 518 144 70
3e 2-NQ Cy3H12NsO,SCh 528.5 98 60
3f 3-NG, CoaH1:NsO,SCh 528.5 118 66
3h 4-OH Cy3H13N4,OSCs 499.f 88 70
3i 4- OCH Co4H15N4,OSCh 513.5 110 70
3j 3,4-di OCH CpsH17N40,SCh 543.5 124 68
3k 3,4,5'tr| OCH Q5H19N403SCL) 573.5 106 76
3l 4- N-(CHy), CosH1sNsSCh 526.5 112 70
3m 4- OH-3- OCH | CysH16N4O,SCh 530.5 98 68
4a H GgHuNS,Clp 388 110 76
4b 2-Cl GgHi1iNS,Clg 422.5 120 70
4c 3-Cl QngoNSgC|3 4225 110 64
4d 4-Cl GoH1NS,Cls 422.5 128 68
4de 2-NQ Ci1gH10N20,S,Cl, 433 176 66
4f 3-NG, CigH10N20,S,Clp 433 162 76
49 4-NQ CigH10N20,S,Cl, 433 172 65
4h 4-OH GgH1:NOSCl, 404 114 60
4i 4- OCH CooH1sNOSCl, 418 96 67
4 3,4-di OCH CaH1sNOS,Cl, 448 182 71
4k 3,4,5-tri OCH | G,;Hi;NO;S,Clp 478 124 70
4 | 4 N-(CHy)2 CoH1eN2S,Clz 431 118 70
4m 4- OH-3- OCH | CyH13sNO,S,Cl, 434 130 69
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Table-I
ANTI TUBERCULOSIS ACTIVITY TABLE
METHOD L.J.MEDIUM [CONVENTIONAL METHOD]
BACTERIA H37RV
STANDARD DRUC ISONIAZID, RIFAMPICIN
SR.NO | CODE NO| MIC pg/ml REMARKS
1 la 500 ISONIAZID = 0.20 pg/ml
2 1b 250 RIFAMPICIN = 0.25 pg/ml
3 1c 500
4 1d 62.5
5 le 50
6 1f 100
7 1g 62.5
8 1h 100
9 1i 250
10 1j 5C
11 1k 10C
12 1l 100
13 im 50
14 2a 1000
15 2b 100
16 2c 100(
17 2d 100(
18 2e >1000
19 2f >1000
20 29 >1000
21 2h 500
22 2i 25(C
23 2j 62.5
24 2k 250
25 2| 500
26 2m 1000
Table-Ill ANTI MALARIAL ACTIVITY
Plasmodium falciparum
MINIMAL INHIBITION CONCENTRATION
SR.NC COMPOUND ID MEAN IC50 VALUESa
1 3a 0.42 pg/ml
2 3b 0.92 pg/ml
3 3c 0.75 pg/ml
4 3d 0.58 pg/ml
5 3e 1.11 pg/ml
6 3f 0.96 pg/m
7 3g 0.76 pg/ml
8 3h 0.073 pg/ml
9 3i 0.48 pg/ml
10 3j 1.45 pg/ml
11 3k 1.35 pg/ml
12 3l 1.27 pg/m
13 3m 0.67 pg/ml

chloroquine : 1C50 0.020 micrograme/ml quinine: 1C 50 0.268 microgramme / ml
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Table-1V Antimicrobial activity of compound 4a-m

Minimum Inhibition Concentration

comp. Antibacterial Antifungal
E.coli P.aeruginosa  S.aureus Spyogenus C.albicans A.niger A.clavatus
MTCC443  MTCC441  MTCC96 MTCC442 MTCC227 MTCC282 MTCC1323
4z 25C 25C 20C 10C 100¢ 50C 50C
4b 62.5 100 250 200 100 1000 1000
4c 125 200 200 100 500 >1000 >1000
4d 10C 12t 50C 20C 50C >100( >100(
de 100 250 500 250 1000 >1000 >1000
Af 62.5 200 100 100 >1000 250 500
49 500 250 200 200 500 1000 1000
4h 250 200 125 100 250 1000 1000
4 125 200 250 250 500 200 200
4 100 62.5 250 250 1000 500 500
4k 125 250 500 500 500 500 1000
4 250 250 125 125 1000 250 250
am 125 250 200 200 500 1000 1000
Gentamycin 0.05 1 0.25 0.5
Ampicilin 100 - 250 100
Chloramphenicol 50 50 50 50
Ciprofloxacin 25 25 50 50
Norfloxacin 10 10 10 10
Nystatir 10C 10C 10C
Greseofulvin 500 100 100
CONCLUSION

In conclusion, we have described the synthesis lintbgical activities of a new chalcones , pyrinmiel,
quinolines and benzothiazepine derivatives. Thésécones and pyrimidine derivatives showed poatudercular
activity than parent isoniazid, rifampicin; whileoropounds3a,3h,3i exhibited good growth inhibition to the
standard drug chloroquine and quinine. Compouijds exhibited the growth inhibition almost qual to $tandard
drug against all bacterial and fungal strains respely.
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