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ABSTRACT

The following schiff bases have been synthesized: 2-(Thiazol-
2yliminomethyl)-phenol(a), (2-Chloro-benzylidene)-thiazol-2-yl-amine(b),
(2-Nitro-benzylidene)-thiazol-2-yl-amine(c),(3-Phenyl-alylidene) thiazol -2-
yl-aming(d), (4-Hydroxy-3-methoxy-benzylidene)-thiazol-2-yl-aming(e), fu-
ran-2-yl methylene-thiazol-2-yl amine(f).They were screened as potential
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antibacterial agents against a number of medically important bacterial

strains. © 2008 Trade Sciencelnc. -INDIA

INTRODUCTION

Thediscovery and devel opment of antibioticsare
among themost powerful and successful achievements
of modern science and technol ogy for the control of
infectious diseases. However, theincreasing microbial
resistance to antibioticsin use nowadays necessitates
the search for new compoundswith potential effects
against pathogenic bacteria. The most spectacular ad-
vancesin medicina chemistry have been madewhen
heterocyclic compounds played animportant rolein
regulating biologicd activities. Extensveinvestigations
inthefield of schiff bases have been reported™?. Their
preparetion, chemica and physica propertieshavebeen
described by variousworkerg34. Severa workershave

reported that schiff basesformed from aromatic alde-
hydesor aromatic ketonesand their derivativesarequite
stable®. Duetothegreat flexibility and diverse struc-
tural aspectsof schiff bases, awiderangeof these com-
pounds have been synthesized and their complexation
behavior werestudied®”. Nitro and ha o derivatives of
schiff basesarereported to haveantimicrobia and an-
titumor activities®. Antimicrobia and antifunga activi-
ties of various schiff bases have al so been reported®*Y,
Sahuet d™. reported fungi toxicity of someschiff bases.
Gawad et a*¥.synthesized some schiff basesand ob-
served high microbia activities. Many schiff basesare
known to bemedicinally important and areused to de-
sign medicina compounds?+*8, Inthiswork, the syn-
thesi sand characterization of someschiff basesfor phar-
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macol ogica studiesarereported.

EXPERIMENTAL

Reagents

2-Aminothiazole (Merck, 99.9%), O-Chloroben
zaldehyde(Ranchem ltd, 99.9%), Furfuraldehyde
(Lancaster, 99%), Cinnamal dehyde(L obachemie, In-
dia, 98%), Salicyladehyde(Lancaster (99%), Vanillin
(Merck 99%), m-Nitrobenzal dehyde(SD Finechem,
India, 98%). All the solvents used arefrom Rankem
Ltd, Mumbai, Indiaand are used without further purifi-
cation.

| nstruments

ThelR spectrawereobtained in KBr discsusinga
BIO-RAD FTS 135 spectrophotometer. The*H-NMR
spectra(in DM SO-d,) were recorded on a Varian
Gemini 200 MHz spectrometer. Chemical shiftswere
reported aspartsper million downfiddfromaninterna
Tetramethyl silang(TMS) stlandard (50.00for *H-NMR
while the C, H, N analysis were done at IICT,
Hyderabad, India. Melting pointswererecorded ona
POLMON T120 Melting point apparatus and are un-
corrected.

Synthesis of schiff bases

Thefollowing six schiff baseswere synthesized
(Scheme) 2-(Thiazol-2yliminomethyl)-phenol (a), (2-
Chloro-] benzylidene)-thiazol-2-yl-amine(b),(2-Nitro-
benzylidene)-thiazol-2-yl-amine(c), (3-Phenyl-
alylidene) thiazol-2-yl-amine (d), (4-Hydroxy-3-
methoxy-benzylidene)-thiazol-2-yl-amine(€), furan-2-
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SCHEME: Schiff bases
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yl methylene-thiazol-2-yl amine(f).

To 0.1moal of adehydedissolvein 20 volumes of
methanol, 0.1mol of amineand few drops of glacial
acetic acid were added and mixture was refluxed for
10-12 hat 70-75°C. Theresulting sol utionwas cooled
toroomtemperature, and poured over crushed icewith
congtant stirring. The predi pitatewasfiltered and washed
with sodium bi sul phate sol ution to remove excess of
aldehyde. The product was recrystallized from hot
methanol and dried.

Test microor ganisms

Thebacterid strainsstudied wereidentified strains
and were obtai ned from the national chemical |abora-
tory (NCL), Pune, Indiaand nationd institution of nu-
trition, Hyderabad, India: A.faecalis ATCC 8750,
E.aerogenes ATCC 13048, E.coli ATCC 25922,
K.pneumoniae NCIM 2719, SaureusATCC 25923,
P.vulgarisNCIM 8313, P.aeruginosa ATCC 27853
and StyphimuriumATCC 23564.

Prepar ation of thetest compound

Thecompound weredissolved at aconcentration of
10mg/ml ineither of thetwo solvents (DM F/1,4-diox-
ane) inorder toobtainafina concentration of Img/0.1ml.
In al, 3 different concentrations of the drug were
prepared(1mg/0.1, 0.1mg/0.1ml, 0.01mg/0.1ml) for the
microbiologica assays. Thesynthesized schiff basesare
soluble only in DMF, 1,4-dioxane, DM SO and from
these two solvents, i.e. DMF and 1,4-dioxane, were
selected inthe present work.

Preparation of theplatesand microbiological as-
says

A loopfull of thegiventest strainwasinoculated in
25ml of the N-broth (Nutrient broth) and was incu-
bated for 24h inan incubator at 37°C in order to acti-
vatethebacterial strain. The plateswere prepared by
dissolving 38g of muller hinton agar No. 2in 2000ml of
distilled water. In order to proceed with agar ditch
method™®, 28-30ml of the autoclaved Muller Hinton
Agar No. 2 mediawas added into a100mm diameter
petri-plate. Inoculation of thetest strain was done by
the pour- platetechnique. 0.2ml of the activated strain
wasinoculated into the mediawhenit reached atem-
peratureat 40-45°C Proper homogenization of thestrain
wasredized by gently shaking the sugar tubefollowed
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by gently pouring into apetri-plate. Formation of air
bubblesduring thisprocedure of inoculationwassrictly
avoided. The complete procedure of the preparation
of the platewas performedin Laminar airflow tomain-
tain strict sterileand aseptic conditions. Themediawas
alowedto solidify. After solidification of themedia, a
ditch/well was made in the plateswith the help of a
cup-borer(0.85cm) and then 0.1ml of thesyntheticcom-
pound (dissolvedin DMF/1,4-dioxane) was added into
thewdl. The controlswere maintained (for each bac-
teria strain and each solvent), where 0.1ml of thepure
solvent wasinoculated into thewell. Theantibacteria
activitiesof the synthetic compoundswere determined
by the inhibition zone formed by these compounds
against the particular test bacterid strain.

RESULTSAND DISCUSSION

Indl, 9x compoundsweresyntheszedand IR, EIS-
MASS and NMR spectra data confirmed their mo-
lecular structure. The Mdting pointsand percentage of
yiddsof synthesized compoundsareshownin TABLE
1. ThelR, EISMASS, NMR, and C, H, N analysis
dataaregiven below.

2-(Thiazol-2yliminomethyl)-phenol (a)

IR (KBr, cm?): -OH (str): 3417, C-S(str): 684,
C=N: 1606. :HNMR(DMSO-d, 3ppm): 5 6.79(d, 1H,
Ph-H), §7.14 (t, 1H, Ph-H), §7.21(d, 1H, Ph-H),
87.23(t, 1H, Ph-H), 68.26(d, 1H, -CH), 68.51 (d, 1H,
-CH), 68.74(s, 1H, N=CH), 12.42(b, 1H, OH). EIS-
Mass(70eV) m/z: 205.16 (M+H), 204.18(M+). Anal.
(Calculated for C H,N.OS): C, 58.80, H, 3.39, N,
13.72, 0, 7.83, S, 15.70; Found: C, 58.25, H, 3.37,
N, 13.68, O, 7.85, S, 15.66.

(2-Chlor o-benzylidene)-thiazol-2-yl-amine(b)
IR (KBr, cmt): C-S(str): 682, C=N: 1608, C-Cl(str.)

TABLE 1: Compound code, molecular for mula, molecular
weight, melting point, per centageyields

Comp. Molecular M olecular
code formula  weight/gmole™® M.P(°C) Yield%
a CioHgN,OS 204.25 217 54
b CyH;CIN,S 222.69 185 67
c  CioH/N30,S 233.25 252 66
d CioH1oNLS 214.29 115 62
e CyHioN,O,S 234.28 158 59
f CgHsN,OS 178.21 212 70
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839. 'HNMR(DM SO-d, dppm): 57.34 (t, 1H, Ph-H),
§7.37(t, 1H, Ph-H), 87. 38(d 1H,Ph-H), §7.48(d, 1H,
Ph-H), 88.25(d, 1H, CH), d8.52(d, 1H, CH), 89.26(s,
1H, N=CH). EIS-ass(70eV) m/z: 223.84(M+H),
222.70(M+). Anal.(Cdlculated for C H.CIN.S):
C,53.93, H, 3.17, ClI, 15.92, N, 12.58, S, 14.40;
Found: C, 53.90, H, 3.16, CI, 15.88, N, 12.56, S,
14.38.

(2-Nitr o-benzylidene)-thiazol-2-yl-amine(c)

IR (KBr, cm™): C-S(str): 684, C=N: 1602, Ar-NO,:

1571. 'HNMR (DM SO-d, 5ppm): 87.73 (d, 1H, Ph-
H), 87.75(t, 1H, Ph-H), 67 77(d, 1H, Ph-H), §7.80(d,
1H, Ph-H), 88.25(d, 1H, CH), 68.52 (d, 1H, CH),
68.97(s, 1H, N=CH). EIS-Mass(70eV) m/z:
234.14(M+H), 233.25(M+). Anal.(Calculated for
C,,HN.,0,9): C,51.49, H, 3.02,N, 18.02, 0 13.72,
S, 13.75; Found: C, 51.44, H, 3.02, N, 18.14, O,
13.69, S, 13.71.

(3-Phenyl-allylidene) thiazol-2-yl-amine (d)

IR (KBr, cm): C-S(str): 680, C=N: 1600, C=C (ir.):
1652.'HNMR(DMSO-d, 5ppm): 57.03 (t, 1H, CH),
57.05 (d, 1H, CH), 57.25(m, 2H, Ph-H), 57.31 (m,
2H, Ph-H), 7.57 (t, 1H, Ph-H), 58.36 (d, 1H, CH),
$8.53 (d, 1H, N=CH), $8.63(d, 1H, CH). EIS-Mass
(70eV) miz: 215.24(M+H), 214.16 (M+).
Anal.(Calculated for C_H, N,S): C 67.26,H 4.70,N
13.07, S 14.96; Found: C 67.16, H 4.77, N 13.01, S
14.95.

(4-Hydr oxy-3-methoxy-benzylidene)-thiazol-2-yl-
amine(e)

IR(KBr, cn?): -OH(tr.): 3367, C-H(asym. gir.): 2922,
C-S(str): 688, C=N: 1601, C-H(sym. str.): 1454, C-
O-C(str): 1396, -OH(bend): 1315. *HNMR (DM SO-
d, dppm): 63.37(s, 3H, CH,), 54.90(b, 1H, OH),
686(d 1H, Ph-H), 87.12(s, 1H, Ph-H), 7.37(d, 1H,
Ph-H), 68.25(d, 1H, CH), 68.52(d, 1H, CH), 68.65(s,
1H, N=CH). EIS-Mass(70eV) m/z: 235.24 (M+H),
234.16 (M+).Andl.(Caculatedfor C H, N, O,S): C,
56.39,H, 4.30, N, 11.96, O, 13.66, S, 13.69; Found:
C,56.44,H,4.31, N, 11.93, O, 13.62, S, 13.70.

Furan-2-yl methylene-thiazol-2-yl amine(f)
IR (KBr,cm-1): C-S(str.): 683, C=N: 1600.8, C-O-
C(str): 1388. *H-NMR (DM SO-d, 5ppm): 56.50 (dd,
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1H, CH), 86.81(d, 1H, CH), §7.57(d, 1H, CH),
88.01(s, 1H, N=CH), 48.25 (d, 1H, CH), 88.52 (d,
1H, CH). EIS-Mass(70eV) m/z: 179.26.24(M+H),
178.25(M+). Anal.(Calculated for CHN, OS): C,
53.92,H, 3.39, N, 15.72, O, 8.98, S, 17.99; Found:
C, 53.88, H, 3.38, N, 15.68, O, 8.99, S, 17.95.

Thesix synthetic compounds and their respective
control sproduced different inhibition zonesagainst the
tested bacterid strains. Thecontrolswerededucted from
thetested compounds; their effect wasnoticeably dif-
ferent depending on the type of solvent used. Of the
three concentrations eval uated, thelowest concentra-
tion had little effect whilethe compoundsweredightly
effectiveat aconcentration of 0.2mg/0.1ml (dataisnot
shown). Thethird concentration (i.e,, 1.0mg/0.1ml) was
effectiveand only thisdatawill be presented.

Theinvitro antibacterial activity of the six-schiff
basesinDMF and 1,4-dioxaneagainst medicindly im-
portant Gram positiveand Gram-negative bacteriaare
showninTABLE 2.

In A.faecalis none of the compounds in DMF
showed any antibacteria activity whilein 1,4-dioxane,
anti bacterid activity wasobserved to acertain extent,
(d) and(f) showed comparatively moreactivity followed
by (c) and (e); (a) and (b) showed theleast activity. An
entirdy different trend was observed whenthesamecom-
poundsweretested against E.aerogenesin DMF, (d)
showed cong derableinhibitory activity, followed by (a),
(b) and (c) wereinactivewhile (e) and (f) showed inter-
mediateactivity. The schiff basesin 1,4-dioxaneshowed
considerably lessantibacterid activity thanin DMFin
E.aerogenes. (b), (c) and (e) in 1,4-dioxane were not
effectivea dl. Comparing theantibacterid activity of the
six-schiff bases against A.faecalisand E.aerogenes, a
differentia effect of both of the solventscould beob-
served. All thecompounds showed better antibacteria
activity against A.faecaliswhen 1,4-dioxanewasused
asthe solvent, while the same compounds showed no
activity or lessactivity against E.aerogenes. Also, dl the
compounds showed no activity at dl in A.faecaliswhen
DMFwasused, whilein E.aerogenesthese compounds
showed antibacterid activity to acertain extent.

Thedifferent effect of the compounds against bac-
teriamay bebecause of the structure of the compounds
and a so the solvent used. Thediffusion capacity of the
compounds varieswith the employed solvent, which

@Wu'c CHEMISTRY co—

TABLE 2: Theinvitro antibacterial activity of the synthe-
sized schiff bases (10mg/ml)

Inhibition zone (mm/100ul)
a b c d e f
Microorganismss A B A B A B A B A B A B

A faecalis 007002016021 015 0 22
E aerogenes 460606 0 04 0901816 0 2218
E.coli 0 0 00 0 07112130 2215
K.pneumoniae 2415 0 1.3 0 0 0 25 0 2 124 3
P.aeruginosa 0 0 0030 002010 0O O O
P.vulgaris 2020 0 0 000400110
Styphimurium 0 1.5 0 0 009 0 0 1202 0 02
Saureus 010 O 040340 0 0 016221

Extraction solvent (100ml) A: Dimethyl formamide(DMF); B:
1,4-Dioxane

may bebecause of the polarity of thesolvent. Inal the
six compounds, the central ligand is2-amino thiazole
with differentsdechains.

Theantibacterid activity of the synthetic compounds
againg E.coli weresimilar tothat shownin A. faecalis.
None of the compoundsin DMF showed any antibac-
terial activity, whilein 1,4-dioxane (a), (b), and (c)
showed noactivity whileother threecompoundsshowed
some antibacteria activity. Thisdifferent responseis
because of the differencein their molecular structures.
The compound (f) in DMF showed high inhibitory
against K.pneumoniae, while (a) showed littleand the
other four compounds showed no inhibitory activity
aganst these Gram-negative bacteria. The samecom-
poundsin 1,4-dioxane showed antibacterial activity
against K.pneumoniae, except (¢). In Pvulgaris, only
two compounds (a and f) showed inhibitory activity,
whilethe compounds showed no antibacterial activity
when 1,4-dioxanewas the solvent used. None of the
compounds in either of the solvents could inhibit
P.aeruginosa; thusthis bacterium appearsto be most
resistant bacterium. In Styphimurium, the compounds
extractedin DMF wereinactivewhilethe 1,4-dioxane
extracted compounds showed low inhibitory activity.
(c)and (f) were the only compounds, which showed
antibacteria activity against Gram-positive bacteria
Saureus. These two compounds showed inhibitory
zonesin both solvents. (c) showed lessactivity while
themaximum wasshown by (f).

It can be deduced from theseresultsthat the differ-
ent response of the synthesized Schiff bases arise be-
causeof their structurd differencesand are d so solvent
dependent, i.e., the polarity of thesolventisalsore-
sponsiblefor inhibition of thebacteriaunder investiga-
tion.
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CONCULSION

From thisstudy, it can be concluded that it cannot
be assumed that one solvent isbetter than the other. It
is dependent on themolecul ar structure and the par-
ticular bacterial strain considered. However, with the
studied compounds, 1,4-dioxane appearsto be abet-
ter solvent than DMF since it has a broad spectrum
(thoughless) of inhibitory activity. Inan earlier study*d,
it was shown that cinnama dehydeasasidechainand
sulfonamideas central ligand exhibited considerable
antibacteria activity. Inthe present study, the central
ligand being 2-Aminothiazole, thesameinhibitionagainst
these medi cinally important bacteriacould not be pro-
duced.
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