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ABSTRACT

Mannich bases of sulphadiazine, sulphamethoxasolphacetamide with 2- amino -3 -methyl benzothé&zd -
amino chloro benzothiazole and 2 -amino 5 -chlordl@o benzothiazole were synthesized. The strastof the
various derivatives were characterized by variopectral data’s and by elemental analysis. The ssitted
compounds were screened for their anti tuberculativity useing Lowenstein-Jensen (L.J) medium again
Mycobacterium tuberculosissHRYV strains and the anti microbial activity agairtscteria i.e. Escherichia coli,
Bacillus subtilis, Pseudomonas aeruginosa Klelsiglheumoniae and fungi Candida albicans aspergillus
niger . Compounds 6a, 6b, 6¢c and 6d were active agdifgtobacterium tuberculosis sH RV strains. The
antimicrobial activity was evaluated by comparitg tzone of inhibition of the tested compounds thighstandard
sulphamethaoxazole and Flucanazole. Very signifieanivity was exhibited from 6a, 6b, 6d and 6eiagaP
aeruginosa, Significant activity was noted from 6d, 6e and 6h derivatives against Bacillus subtithile 6a, 6b,
6d and 6e showed significant activity against Hi.call other derivatives exhibited moderate adijviagainst
Bacillus subtilis and E. coli. However there wasawtivity against fungi.
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INTRODUCTION

In the recent past there has been much prograsdierstanding of the various mechanisms by whiciggiact and
the resistance of the microbes towards anti battehiugs. Survey of literature has revealed thatemuar
manipulation is one of the sources for the desigrifhia new molecule. Mannich reaction is one suethod for
modification of the drug molecule. Many Manniclsba have been synthesized and have been reponpeddes
various activities that include anti tuberctjaantidepressahtactivity, anticonvulsant activifyand anti cancer
propertied. The Mannich bases synthesized from various snipimides derivatives have been reported to posses
anti bacterial activity®’ Literature survey revealed that benzothiazole wtheer important heterocyclic compound
which posses anti fundalanti tumout and antibacterial activity. Tuberculosis (TB) is one of the problems in the
developing countri¢s The major challenge to the world is the numbethefpeople suffering from TB. The global
resurgence of this disease and the resistancese tirugs by the bacteria has rekindled the neg@minterest in
the research for new drugs
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The forgoing study focuses on the synthesis of M@mmases by combining various sulpha drugs with th
benzothiazole derivatives, characterization and #mi tubercular and antimicrobial activity totdemine whether
such Mannich bases showed an increase in activity.

MATERIALs AND METHODS

Synthesis of 2- amino benzothiazole
Potassium thiocyanate 0.08 moles and aniline 0 8lésrwere added to 20 ml of glacial acetic acidwack cooled

to 5° C; bromine 1.6 ml was added to reaction métropwise with constant stirring. The reactiorsstirred for
10 h at room temperature and was left overnighe ditange precipitate obtained was dissolved inmaaid glacial
acetic acid and heated on steam bath. Furtherehetion was cooled and’Radjusted to 6 to obtain yellow
precipitate which was re-crystallized from ethanol.

Mannich base of sulphanilamide with 2-amino benzotiazole (6 a-l)
A solution of 0.01 moles of substituted sulphanil@nin alcohol (QS) was prepared, to this 2-amienzothiazole
derivative and 0.01 moles formaldehyde was addddeerction was refluxed for 4 h and decomposed.ished

ice. The solid precipitate obtained was re-crytadl from ethanol.

Scheme of synthesis
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Anti tubercular activity *%
The anti tubercular activity was performed at thetidbhal Tubercular Institute, Bangalore as follolwswenstein-

Jensen (L.J) medium was prepared using beaten eggsral salt solution and (0.2%) malachite greessw
autoclaved at 12%or 15 minute and used for the screening for atercular activity.A concentration of 10 pg/ ml
and 50 pg/ ml for the compound to tested were pegpe dimethyl formamide. Into each Mac cartneytlbs 49
ml of L.J medium was added separately and 1mlsifdempounds were added to it. The bottles wegdsated at
75-80C for 2 h for sterilization and solidification. Siar concentrations for isonictonic acid hydrazidere
prepared which served as standard drug. The conted was 49 ml of L.J medium and 1ml of N, N- dimk
formamide. A loop full suspension of Mycobacterium tuberculosiklz; RV strain culture was inoculated using
nichrome wire loop on the surface of each of thé medium containing test compounds, standard anttato
These inoculated mediums were incubated for 4 waeR% C after which the reading was taken.

Anti microbial activity ***2

The antibacterial activity of test compounds waaleated againdEscherichia coli, Bacillus subtilisPseudomonas
aeruginosaand Klebsiella pneumoniadollowing agar diffusion method at concentratiof jig /ml of the
synthesized compoundBhe anti fungal activity was evaluated agai@andida albicansndAspergillus nigefThe
zone of inhibition was compared with standard Safpbthoxazole 1Qg/ml and control DMSO.

RESULTS AND DISCUSSION

Table LPhysical characterization of the compounds

Comp | Molecular formula | Molwt | % yield Rf M.P°C
value

6a G4H1N4O,S, 334 77.84 0.57 120

6b Gi4H13N4O:S,Cl 368 83.96 0.60 148

6c GuH1N.OS,CIF 386 80.47 0.63 176

6d Ci18H1aN6O,-S,Cl 44k 77.52 0.5¢ 24C

6e Ci1eH16N6O2S, 41z 82.52 0.7¢ 24€

6h GeHi1sN4OsS,Cl 410 84.10 0.85 194

6i CisH1sN.O,S, 386 72.82 0.84 108

6f Ci7H18N4O5S 390 73.32 0.92 236

Table 2: Elemental analysis:
Derivative Carbon Nitrogen Hydrogen
Calculated| Observed Calculated Obseryed Calculat@bserved

6a 50.29 50.09 16.76 16.70 4.19 3.82
6b 45.65 44.82 15.21 14.82 3.53 3.75
6¢c 43.52 43.02 14.51 14.25 3.59 3.02
6d 48.53 48.10 18.87 18.24 3.59 3.49
6€ 52.4% 52.3( 20.3¢ 19.0C 3.6¢ 3.2z
6f 52.30 51.90 14.35 14.98 4.61 4.24
69 51.06 50.21 14.89 14.24 4.25 3.92
6h 46.82 46.16 13.65 12.98 3.65 3.30
6i 43.35 43.02 14.50 14.10 3.10 3.25

Table 1 depicts the physical characteristics ofsijyrehesized Mannich bases. The structures ofyihignasized title
compounds were characterized from IR ddNMR spectral data’s.

N* — (2- aminomethylbenzololy)sulphanilamidesa:-(KBr cms') 3347 (N-H), 1701 (C=N), 1274 (Ar-Ni 672
(C-S), 1150 (S=0), 1310 (C-N) and 1595 (C=CHNMR & ppm DMSO): 7.6-8.6 (m, 8H, Ar H), 6.2 (s, 2H, BH
7.7(s, 1H, NH), 4.0(s, 1H, NH), 4.9 (s,2H, 9H

N*-{2-(5'-chloro)-aminomethyl benzoyl} sulphanimalide6b:- :-( KBr cms® 3365(N-H), 1306 (Ar-NH), 674 (C-
S), 1149 (S=0), 1203 (C-N), 1595 (C=CGH NMR (5 ppm)7.6-8.6 (m, 7H, Ar H), 6.2 (s, 2H, NH 7.7(s, 1H,
NH), 4.0(s, 1H, NH), 4.9 (s, 2H, GH

1279
www.scholarsresearchlibrary.com



Naira Nayeemet al Der Pharma Chemica, 2012, 4 (3):1277-1282

N1-{2-(5"-chlor-6' - fluro)-aminomethyl benzoyl} Sulphanilamide (6c) :- ( KBr cms” 3263N-H ,1701 C=N,
1309 NH, 674 C-S, 1150 S=0, 1377 C-N, 1596 CX& N M R( ppm) 7.6-8.6 (m, 6H, Ar H), 6.2 (s, 2H, NH
7.7(s, 1H, NH), 4.0(s, 1H, NH), 4.9 (s, 2H, gH

N*-{2-(5'-chloro)-aminomethyl benzoyl}-N*-(2”-pyrimidyl) Sulphanilamide ( 6d) :-( KBr cms® 3364(N-H)
,1325 (Ar-NH,), 1638 (C=N), 680 (C-S), 1149 (S=0), 639( C-CNMR 7.6-8.2 (m, 10 H, ArH, ) 6.27 (s, 2H,
NH,), 4.0 (s, 1H, NH) 4.9 (s,2H, GM

N*-{2-aminomethyl benzoyl}-N-(2”-pyrimidyl) Sulphanilamide (6e) :- ( KBr cms® 3366 N-H, 1325(Ar- Nh),
1643(C=N), 680 (C-S), 1152 (S=0), 1596 (C=5)NMR (5 ppm) - 7.6-8.2 (m, 11 H, ArH), 6.27 (s, 2H, MH4.0
(s, 1H, NH) 4.9 (s, 2H, CHi

N* —( 3-pyrimidyl)- N* — {2-( 5’-chloro,6'-fluro)} amino methyl benzothiazoyl sulphanilamide (6f) :-( KBr cms
1 3381(N-H) 1258 (Ar-NH), 721 (C-S), 1321 (C-N), 1595 (C=CHNMR (5 ppm): 7.6-8.2 (m,9 H, ArH, ) 6.27 (s,
2H, NH,), 4.0 (s, 1H, NH) 4.9 (s,2H, GH

N'-{2-aminomethyl benzothiazoyl}-N-acetyl sulphanilamide (6g) :¢ KBr cms" 3326 (N-H), 1275 (Ar- NH,
1699 (C=N), 671( C-S), 1153( S=0), 1309 (C-N), 1683C). 'HNMR: 7.6-8.2 (m,8 H, ArH, ) 6.27 (s, 2H, NH
4.0 (s, 1H, NH) 4.9 (s,2H, GH2.0 (s, 3H, Ch)

N* -2’ — (5'-chloro)-aminomethy! benzothiazolyl}-N- acetyl Sulphanilamide (6h):-
( KBr cms® 3183(N-H), (1272 Ar-NH), 673 (C-S), 1135 (S=0), 1598( C=CHNMR (5 ppm) 6-8.2 (m, 7 H,
ArH,) 6.27 (s, 2H, NB), 4.0 (s, 1H, NH) 4.9 (s,2H, GH2.0 (s, 3H, Ch)

N* -2’ — (5”-methyl)-aminomethyl benzothiazolyl}-N*- acetyl Sulphanilamide (6i):-KBr cms?) 1707 (C=N),
1259 (Ar-NH), 666 (C-S), 1153 (S=0), 1594( C=CHNMR(S ppm): 7.6-8.2 (m,7 H, ArH, ) 6.27 (s, 2H, NH4.0
(s, 1H, NH) 4.9 (s,2H, CHI 2.0 (s, 3H, CH3),2.3 (s,3H,GH

Table 3: Antimicrobial activity of the derivatives

Compound Zone of inhibition (mm)
Escherichia Bacillus Pseudomonas Klebsiella Candida Aspergillus
coli subtilis aeruginosi pneumonia albicans niget
6a 20 25 25 22 - -
6b 18 11 29 24
6d 17 22 25 21
6e 17 22 20 16
69 15 15 14 15
6h 10 22 14 15 -
6i 11 10 12 10 - -
6f 10 10 14 11 - -
6¢c 10 12 14 13
Sulphamethoxazolg 18 23 30 25
10 pg/ml
Flucanazole 29 32

Table 3 shows the results of anti microbial agfiwf the Mannich bases prepared .The zone of itibibiof the
tested compounds were compared with the standdptiasuethaoxazole .Very significant activity was ibied
from 6a, 6b, 6d and 6eagainstP aeruginosawhile moderate activity was seen frdio, 6f, 6g, 6h, 6Bgainst the
same strain . Significant activity was noted fr@a, 6d, 6e and 6hderivatives againsBacillus subtilisand
derivatives6a, 6b, 6dand6e showed significant activity againkt coli. 6a, 6band6c showed significant activity
against K.pneumoniae. All other derivatives exhibited moderate activiggainst B.subtilis, E. coli and
K.pneumoniae6a showed very mild activity againgt nigerand all other compounds did not show any anti-finga
activity. None of the compounds showed any actiagginsiC. albicans.

Sulphonamides have a strong structural resemblaitbePABA. SG is a strong electron withdrawing group that
makes the hydrogen of NHighly acidic. So replacing one of the hydrogeris HH, by a strong electron
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withdrawing heteroaromatic ring increased the aictiobial activity, acidifying the remaining hydrageto a certain
extent and in turn enhancing the potency. It aisoeiased the water solubility in physiological ctinds'.

Anti tubercular activity:

Table 3: Antitubercular activity of the tested compunds:

Compound Dose Dose
10 pg/ml| 50 pg/ml

6a ++ + -

6b ++ + -

6¢c ++ + -

6i ++ + -
Control ++ 4+ +++

INH (0.1 pg/ml)

+ + + = growth of organism
- --= No growth of organism

Only four of the synthesized compounds,(6b, 6¢ and 6iwere screened for antitubercular activity. The Itesu
are tabulated in table 3. All tested derivativesemgotent at 50ug/ml and inhibited the growthMbfcobacterium
tuberculosis a similar result was seen with standard INH at@/ml.

In the case of Sulphonamides the aniling) (&mino group is very important for activity becaweny modification
other than prodrug results in loss of activity. Njj acetylated metabolites of Sulphonamides are vecti

In the case of the classic first generation Aniencular agents like Isoniazid, substitution of byelrazine portion
of INH with alkyl and aralkyl substituents result@dactive and inactive derivatives.

Substitution of R and R with alkyl groups at Mresulted in active compounds but substitution dfwih alkyl
groups at Nwith R* and R as H destroyed the activify

Keeping the above aspects in mind the synthesiscevaied out and the results showed that the comgwith a
similar substitution in their molecules exhibitenh#ar activities.

CONCLUSION

From the results it can be established that sdtteedVlannich bases of sulpha drugs with substitueazthioazole
ie 6a, 6b, 6¢c and 6i derivatives showed inhibitadrMycobacterium tuberculosiat 50 pg/ml. Since only a few
synthesized derivatives were screened for antitutber activity it would be difficult to conclude wther the
Mannich base formed or the substitution on the b#mazole ring or the sulpha group was responsfbte
antitubercular activity. The newly synthesized Miah bases appeared to have promising antimicrauitvity,
but the potency of some compounds were moderaténsig®. aeruginosa E coli and B subtilis,
K.pnuemonia&/ery significant activity was seen from 6a and GfaiastP aeruginosaE coli, K.pnuemoniae.
However the compounds did not show any anti fuag#tity.
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