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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-allylidene) thiazol-2-
yl-amine(d), (4-Hydroxy-3-methoxy-benzylidene)-thiazol-2-yl-amine(e), fu-
ran-2-yl methylene-thiazol-2-yl amine(f).They were screened as potential
antibacterial agents against a number of medically important bacterial
strains. 2008 Trade Science Inc. -INDIA

INTRODUCTION

The discovery and development of antibiotics are
among the most powerful and successful achievements
of modern science and technology for the control of
infectious diseases. However, the increasing microbial
resistance to antibiotics in use nowadays necessitates
the search for new compounds with potential effects
against pathogenic bacteria. The most spectacular ad-
vances in medicinal chemistry have been made when
heterocyclic compounds played an important role in
regulating biological activities. Extensive investigations
in the field of schiff bases have been reported[1,2]. Their
preparation, chemical and physical properties have been
described by various workers[3,4]. Several workers have
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reported that schiff bases formed from aromatic alde-
hydes or aromatic ketones and their derivatives are quite
stable[5]. Due to the great flexibility and diverse struc-
tural aspects of schiff bases, a wide range of these com-
pounds have been synthesized and their complexation
behavior were studied[6,7]. Nitro and halo derivatives of
schiff bases are reported to have antimicrobial and an-
titumor activities[8]. Antimicrobial and antifungal activi-
ties of various schiff bases have also been reported[9,11].
Sahu et al[12]. reported fungi toxicity of some schiff bases.
Gawad et al[13].synthesized some schiff bases and ob-
served high microbial activities. Many schiff bases are
known to be medicinally important and are used to de-
sign medicinal compounds[14-16]. In this work, the syn-
thesis and characterization of some schiff bases for phar-
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macological studies are reported.

EXPERIMENTAL

Reagents

2-Aminothiazole (Merck, 99.9%), O-Chloroben
zaldehyde(Ranchem ltd, 99.9%),  Furfuraldehyde
(Lancaster, 99%), Cinnamaldehyde(Lobachemie, In-
dia, 98%), Salicyladehyde(Lancaster (99%), Vanillin
(Merck 99%), m-Nitrobenzaldehyde(SD Finechem,
India, 98%). All the solvents used are from Rankem
Ltd, Mumbai, India and are used without further purifi-
cation.

Instruments

The IR spectra were obtained in KBr discs using a
BIO-RAD FTS 135 spectrophotometer. The 1H-NMR
spectra(in DMSO-d

6
) were recorded on a Varian

Gemini 200 MHz spectrometer. Chemical shifts were
reported as parts per million downfield from an internal
Tetra methyl silane(TMS) standard (0.00 for 1H-NMR
while the C, H, N analysis were done at IICT,
Hyderabad, India. Melting points were recorded on a
POLMON T120 Melting point apparatus and are un-
corrected.

Synthesis of schiff bases

The following six schiff bases were 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-
allylidene) thiazol-2-yl-amine (d), (4-Hydroxy-3-
methoxy-benzylidene)-thiazol-2-yl-amine(e), furan-2-

yl methylene-thiazol-2-yl amine(f).
To 0.1mol of aldehyde dissolve in 20 volumes of

methanol, 0.1mol of amine and few drops of glacial
acetic acid were added and mixture was refluxed for
10-12 h at 70-750C. The resulting solution was cooled
to room temperature, and poured over crushed ice with
constant stirring. The precipitate was filtered and washed
with sodium bisulphate solution to remove excess of
aldehyde. The product was recrystallized from hot
methanol and dried.

Test microorganisms

The bacterial strains studied were identified strains
and were obtained from the national chemical labora-
tory (NCL), Pune, India and national institution of nu-
trition, Hyderabad, India: A.faecalis ATCC 8750,
E.aerogenes ATCC 13048, E.coli ATCC 25922,
K.pneumoniae NCIM 2719, S.aureus ATCC 25923,
P.vulgaris NCIM 8313, P.aeruginosa ATCC 27853
and S.typhimurium ATCC 23564.

Preparation of the test compound

The compound were dissolved at a concentration of
10mg/ml in either of the two solvents (DMF/1,4-diox-
ane) in order to obtain a final concentration of 1mg/0.1ml.
In all, 3 different concentrations of the drug were
prepared(1mg/0.1, 0.1mg/0.1ml, 0.01mg/0.1ml) for the
microbiological assays. The synthesized schiff bases are
soluble only in DMF, 1,4-dioxane, DMSO and from
these two solvents, i.e. DMF and 1,4-dioxane, were
selected in the present work.

Preparation of the plates and microbiological as-
says

A loop full of the given test strain was inoculated in
25ml of the N-broth (Nutrient broth) and was incu-
bated for 24h in an incubator at 370C in order to acti-
vate the bacterial strain. The plates were prepared by
dissolving 38g of muller hinton agar No. 2 in 1000ml of
distilled water. In order to proceed with agar ditch
method[18], 28-30ml of the autoclaved Muller Hinton
Agar No. 2 media was added into a 100mm diameter
petri-plate. Inoculation of the test strain was done by
the pour- plate technique. 0.2ml of the activated strain
was inoculated into the media when it reached a tem-
perature at 40-450C Proper homogenization of the strain
was realized by gently shaking the sugar tube followed
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by gently pouring into a petri-plate. Formation of air
bubbles during this procedure of inoculation was strictly
avoided. The complete procedure of the preparation
of the plate was performed in Laminar airflow to main-
tain strict sterile and aseptic conditions. The media was
allowed to solidify. After solidification of the media, a
ditch/well was made in the plates with the help of a
cup-borer(0.85cm) and then 0.1ml of the synthetic com-
pound (dissolved in DMF/1,4-dioxane) was added into
the well. The controls were maintained (for each bac-
terial strain and each solvent), where 0.1ml of the pure
solvent was inoculated into the well. The antibacterial
activities of the synthetic compounds were determined
by the inhibition zone formed by these compounds
against the particular test bacterial strain.

RESULTS AND DISCUSSION

In all, six compounds were synthesized and IR, EIS-
MASS and NMR spectral data confirmed their mo-
lecular structure. The Melting points and percentage of
yields of synthesized compounds are shown in TABLE
1. The IR, EIS-MASS, NMR, and C, H, N analysis
data are given below.

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

IR (KBr, cm-1): -OH (str): 3417, C-S (str): 684,
C=N: 1606. 1HNMR(DMSO-d

6, 
ppm):  6.79 (d, 1H,

Ph-H), 7.14 (t, 1H, Ph-H), 7.21(d, 1H, Ph-H),
7.23(t, 1H, Ph-H), 8.26(d, 1H, -CH), 8.51 (d, 1H,
-CH), 8.74(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

10
H

8
N

2
OS): C, 58.80, H, 3.39, N,

13.72, O, 7.83, S, 15.70; Found: C, 58.25, H, 3.37,
N, 13.68, O, 7.85, S, 15.66.

(2-Chloro-benzylidene)-thiazol-2-yl-amine(b)

IR (KBr, cm-1): C-S(str): 682, C=N: 1608, C-Cl(str.)

839. 1HNMR(DMSO-d
6, 

dppm): 7.34 (t, 1H, Ph-H),
7.37(t, 1H, Ph-H), 7.38(d, 1H,Ph-H), 7.48(d, 1H,
Ph-H), 8.25(d, 1H, CH), d8.52(d, 1H, CH), 9.26(s,
1H, N=CH). EIS-ass(70eV) m/z: 223.84(M+H),
222.70(M+). Anal.(Calculated for C

10
H

7
ClN

2
S):

C,53.93, H, 3.17, Cl, 15.92, N, 12.58, S, 14.40;
Found: C, 53.90, H, 3.16, Cl, 15.88, N, 12.56, S,
14.38.

(2-Nitro-benzylidene)-thiazol-2-yl-amine (c)

IR (KBr, cm-1): C-S (str): 684 , C=N: 1602, Ar-NO
2
:

1571. 1HNMR (DMSO-d
6, 
ppm): 7.73 (d, 1H, Ph-

H), 7.75(t, 1H, Ph-H), 7.77(d, 1H, Ph-H), 7.80(d,
1H, Ph-H), 8.25(d, 1H, CH), 8.52 (d, 1H, CH),
8.97(s, 1H, N=CH). EIS-Mass(70eV) m/z:
234.14(M+H), 233.25(M+). Anal.(Calculated for
C

10
H

7
N

3
O

2
S): C, 51.49, H, 3.02, N, 18.02, O 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-1): C-S(str): 680, C=N: 1600, C=C (str.):
1652.1HNMR(DMSO-d

6, 
ppm): 7.03 (t, 1H, CH),

7.05 (d, 1H, CH), 7.25(m, 2H, Ph-H), 7.31 (m,
2H, Ph-H), 7.57 (t, 1H, Ph-H), 8.36 (d, 1H, CH),
8.53 (d, 1H, N=CH), 8.63(d, 1H, CH). EIS-Mass
(70eV) m/z: 215.24(M+H), 214.16 (M+).
Anal.(Calculated for C

12
H

10
N

2
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-Hydroxy-3-methoxy-benzylidene)-thiazol-2-yl-
amine(e)

IR(KBr, cm-1): -OH(str.): 3367, C-H(asym. str.): 2922,
C-S(str): 688, C=N: 1601, C-H(sym. str.): 1454, C-
O-C(str): 1396, -OH(bend): 1315. 1HNMR (DMSO-
d

6, 
ppm): 3.37(s, 3H, CH

3
), 4.90(b, 1H, OH),

6.86(d, 1H, Ph-H), 7.12(s, 1H, Ph-H), 7.37 (d, 1H,
Ph-H), 8.25(d, 1H, CH), 8.52(d, 1H, CH), 8.65(s,
1H, N=CH). EIS-Mass(70eV) m/z: 235.24 (M+H),
234.16 (M+). Anal.(Calculated for C

11
H

10
N

2 
O

2
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. 1H-NMR (DMSO-d

6, 
ppm): 6.50 (dd,

TABLE 1 : Compound code, molecular formula, molecular
weight, melting point, percentage yields

Comp. 
code 

Molecular 
formula 

Molecular 
weight/g mole-1 M.P(oC) Yield% 

a C10H8N2OS 204.25 217 54 
b C10H7ClN2S 222.69 185 67 
c C10H7N3O2S 233.25 252 66 
d C12H10N2S 214.29 115 62 
e C11H10N2O2S 234.28 158 59 
f C8H6N2OS 178.21 212 70 
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1H, CH), 6.81(d, 1H, CH), 7.57(d, 1H, CH),
8.01(s, 1H, N=CH), 8.25 (d, 1H, CH), 8.52 (d,
1H, CH). EIS-Mass(70eV) m/z: 179.26.24(M+H),
178.25(M+). Anal.(Calculated for C

8
H

6
N

2 
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.

The six synthetic compounds and their respective
controls produced different inhibition zones against the
tested bacterial strains. The controls were deducted from
the tested compounds; their effect was noticeably dif-
ferent depending on the type of solvent used. Of the
three concentrations evaluated, the lowest concentra-
tion had little effect while the compounds were slightly
effective at a concentration of 0.2mg/0.1ml (data is not
shown). The third concentration (i.e., 1.0mg/0.1ml) was
effective and only this data will be presented.

The in vitro antibacterial activity of the six-schiff
bases in DMF and 1,4-dioxane against medicinally im-
portant Gram positive and Gram-negative bacteria are
shown in TABLE 2.

In A.faecalis none of the compounds in DMF
showed any antibacterial activity while in 1,4-dioxane,
anti bacterial activity was observed to a certain extent,
(d) and (f) showed comparatively more activity followed
by (c) and (e); (a) and (b) showed the least activity. An
entirely different trend was observed when the same com-
pounds were tested against E.aerogenes in DMF, (d)
showed considerable inhibitory activity, followed by (a),
(b) and (c) were inactive while (e) and (f) showed inter-
mediate activity. The schiff bases in 1,4-dioxane showed
considerably less antibacterial activity than in DMF in
E.aerogenes. (b), (c) and (e) in 1,4-dioxane were not
effective at all. Comparing the antibacterial activity of the
six-schiff bases against A.faecalis and E.aerogenes, a
differential effect of both of the solvents could be ob-
served. All the compounds showed better antibacterial
activity against A.faecalis when 1,4-dioxane was used
as the solvent, while the same compounds showed no
activity or less activity against E.aerogenes. Also, all the
compounds showed no activity at all in A.faecalis when
DMF was used, while in E.aerogenes these compounds
showed antibacterial activity to a certain extent.

The different effect of the compounds against bac-
teria may be because of the structure of the compounds
and also the solvent used. The diffusion capacity of the
compounds varies with the employed solvent, which

may be because of the polarity of the solvent. In all the
six compounds, the central ligand is 2-amino thiazole
with different side chains.

The antibacterial activity of the synthetic compounds
against E.coli were similar to that shown in A. faecalis.
None of the compounds in DMF showed any antibac-
terial activity, while in 1,4-dioxane (a), (b), and (c)
showed no activity while other three compounds showed
some antibacterial activity. This different response is
because of the difference in their molecular structures.
The compound (f) in DMF showed high inhibitory
against K.pneumoniae, while (a) showed little and the
other four compounds showed no inhibitory activity
against these Gram-negative bacteria. The same com-
pounds in 1,4-dioxane showed antibacterial activity
against K.pneumoniae, except (c). In P.vulgaris, only
two compounds (a and f) showed inhibitory activity,
while the compounds showed no antibacterial activity
when 1,4-dioxane was the solvent used. None of the
compounds in either of the solvents could inhibit
P.aeruginosa; thus this bacterium appears to be most
resistant bacterium. In S.typhimurium, the compounds
extracted in DMF were inactive while the 1,4-dioxane
extracted compounds showed low inhibitory activity.
(c)and (f) were the only compounds, which showed
antibacterial activity against Gram-positive bacteria
S.aureus. These two compounds showed inhibitory
zones in both solvents. (c) showed less activity while
the maximum was shown by (f).

It can be deduced from these results that the differ-
ent response of the synthesized Schiff bases arise be-
cause of their structural differences and are also solvent
dependent, i.e., the polarity of the solvent is also re-
sponsible for inhibition of the bacteria under investiga-
tion.

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

Inhibition zone (mm/100l) 
a b c d e f  

Microorganisms A B A B A B A B A B A B 
A.faecalis 0 0.7 0 0.2 0 1.6 0 2.1 0 1.5 0 2.2
E aerogenes 4.6 0.6 0.6 0 0.4 0 9.0 1.8 1.6 0 2.2 1.8
E.coli 0 0 0 0 0 0 7.1 1.2 1.3 0 2.2 1.5
K.pneumoniae 2.4 1.5 0 1.3 0 0 0 2.5 0 2 12.4 3 
P.aeruginosa 0 0 0 0.3 0 0 0.2 0.1 0 0 0 0 
P.vulgaris 2 0.2 0 0 0 0 0 0.4 0 0 1.1 0 
S.typhimurium 0 1.5 0 0 0 0.9 0 0 1.2 0.2 0 0.2
S.aureus 0.1 0 0 0 4.0 3.4 0 0 0 0 16.2 21 
Extraction solvent (100ml) A: Dimethyl formamide(DMF); B:
1,4-Dioxane
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CONCULSION

From this study, it can be concluded that it cannot
be assumed that one solvent is better than the other. It
is dependent on the molecular structure and the par-
ticular bacterial strain considered. However, with the
studied compounds, 1,4-dioxane appears to be a bet-
ter solvent than DMF since it has a broad spectrum
(though less) of inhibitory activity. In an earlier study[18],
it was shown that cinnamaldehyde as a side chain and
sulfonamide as central ligand exhibited considerable
antibacterial activity.  In the present study, the central
ligand being 2-Amino thiazole, the same inhibition against
these medicinally important bacteria could not be pro-
duced.

ACKNOWLEDGMENT

The authors are thankful to Mr. Rama rao, analyst,
Sai Life sciences Limited, Hyderabad, India for his help
in analysis of 1H NMR, EIS Mass, IR samples and Ms.
Aruna, biologist, Sai Life Sciences Limited, Hyderabad,
India, for carrying out the drug susceptibility assays,
and finally Dr.K.Ranga raju, Chairman and Managing
Director, Sai Life Sciences Limited, Hyderabad, India
for his financial support.

REFERENCES

[1] A.I.Krylov, B.V.Stolyarov; Zh.Org.Khim., 14,
2224-2230 (1978).

[2] Y.M.Issa, M.M.Omar, H.M.Abdel-Fattah, A.A.
Soliman; J.Indian.Chem.Soc., 73, 55-59 (1996).

[3] S.S.Shetye(late), M.S.Mayadeo, N.B.Hexamesh
war; Asian J.Chem., 11, 1379-1382 (1999).

[4] R.Miao, L.Shuoling, Y.Rudong, Y.Lau, Y.Wenbing;
Indian J.Chem.Sec., A42, 318-320 (2003).

[5] Jinga Parekh, Pranav Inamdhar, Rathish Nair, Shipra
Baluja, Sumitra Chanda; J.Serb.Chem.Soc., 70,
1155-1160 (2005).

[6] B.H.Mehta, V.P.Vengarlekar; Asian J.Chem., 1999,
11, 397-402 (1999).

[7] N.Raman, V.Muthuraj, S.Racichandran, A.Kulan
daisamy; Proc.Indian Acad.Sci., 115, 161-165
(2003).

[8] T.D.Chaudhari, S.S.Subnis; Bull.Haskine Inst., 4,
85-89 (1986).

[9] S.Shah, R.Vyas, R.H.Mehta; J.Indian.Chem.Soc.,
69, 590-594 (1992).

[10] N.Raman, A.Kulandaisamy, A.Shunmugasundaram,
K.Jeyasubramaniam; Transition Met.Chem., 26,
131-135 (2001).

[11] N.Sari, S.Arslan, E.Logoglu, L.I.Sakiyan; G.U.J.
Sci., 16, 283-285 (2003).

[12] K.Sahu, R.K.Behera, R.C.Pathaik, A.Nayak, G.B.
Behera; Indian.J.Chem., 18B,557-561 (1979).

[13] M.Abdul Gawad, Y.M.Issa, S.M.Abd-Alhamid;
Egypt.J.Pharm.Sci., 34, 219-222 (1993).

[14] S.K.Chakraborti, B.Kumar De; J.Indian Chem.Soc.,
L.P, 137 (1973).

[15] S.Rao, A.S.Mittra; J.Indian Chem.Soc., LV 420
(1978).

[16] S.A.Khan, A.A.Siddiqui, S.Bhatt; Asian J.Chem.,
14, 1117-1120 (2002).

[17] C.Perez, M.Paul, P.Bazerque; Acta Biol.Med.Exp.,
15, 113-117 (1990).

[18] R.Nair, A.Shah, S.Baluja, S.V.Chanda; Med.Chem.
Res., 11, 463-467 (2002).


