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Synthesis and antimicrobial activity of some
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Abstract

The synthesis of some pyridinyliminothiazoline derivatives starting from N-pyridine-N �-phenyl thiourea and �-halogenoace-
tophenones is described. The chemical structures of the compounds were elucidated. The prepared compounds were tested for
antimicrobial activity. © 2002 Éditions scientifiques et médicales Elsevier SAS. All rights reserved.
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1. Introduction

Thiazoline derivatives present some interesting bio-
logical activities. Among them the most important ef-
fects are; anticonvulsant [1,2], convulsant [2], local
anesthesic [3], fungicide [4], bactericide [5,6], herbicide
[6], insecticide [7], antituberculostatic [8], cardiotonic
[9], acaricid [6,7], antiulcer [10] and antineoplastic [11]
activities.

Some pyridine derivatives have been reported to pos-
sess analgesic [12], antibacterial [13], antituberculostatic
[14], uriner antiseptic [15], anesthesic [16], Vit B6 [17],
analeptic [18] activities.

Therefore, we aimed the synthesis of new pyridinyl-
iminothiazoline derivatives.

2. Chemistry

In this work; N-pyridinyl-N �-phenyl thioureas (1)
were prepared for the first time in accordance with the
method described in literature [19].

The reaction of thiourea (1 or 3) with �-halogenoace-
tophenone gave the pyridinyliminothiazoline derivatives
(2a–g, 4) (Scheme 1).

Analytical and spectral data (IR, 1H NMR, MS-
(FAB+)) confirmed the structure of all compounds.

3. Experimental

3.1. Chemistry

M.p.s were determined by using a Gallenkamp ap-
paratus. Spectroscopic data were recorded by the fol-
lowing instruments. IR: Shimadzu 435 spectro-
photometer; 1H NMR: Bruker 400 MHz spectrometer;
MS: VG Quattro mass spectrometer.

3.1.1. General procedure for the synthesis of the
compounds

3.1.1.1. Preparation of N-(4-methyl-2-pyridinyl)-N �-
phenyl thiourea deri�ati�es (1) and N-(3-pyridinyl-
methyl)-N �-phenyl thiourea (3). A mixture of
aminopyridine (0.1 mol) and phenylisothiocyanate (0.1
mol) in EtOH was refluxed for 2 h. The solid separated
upon cooling was filtered, dried and recrystallized.

3.1.1.2. Preparation of pyridinyliminothiazoline deri�a-
ti�es (2a–g, 4). Thiourea (1 or 3) (0.001 mol) and
appropriate �-halogenoacetophenone (0.001 mol) in ab-
solute EtOH was refluxed for 4–5 h. The solid sepa-
rated was filtered and recrystallized (Table 1).
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2a: IR (KBr) �maks (cm−1): 1637 (C�N), 1592 (C�C
aromatic). 1H NMR (400 MHz, DMSO-d6, � ppm): 2.4
(3H, s, CH3), 7.0–7.6 (13H, m, aromatic protons), 8.2
(1H, s, thiazoline 5-H). MS (ES+): m/z : 344.2 [M+1].

2b: IR (KBr) �maks (cm−1): 1625 ( C�N), 1587 (C�C
aromatic). 1H NMR (400 MHz, DMSO-d6, � ppm):

2.3 (3H, s, CH3), 6.8–8.0 (12H, m, aromatic protons),
8.2 (1H, s, thiazoline 5-H). MS (ES+): m/z : 423
[M+1].

2c: IR (KBr) �maks (cm−1): 1635 (C�N), 1587 (C�C
aromatic) 1H NMR (400 MHz, DMSO-d6, � ppm): 2.4
(3H, s, CH3), 3.7 (3H, s, OCH3), 6.8 (2H, d (J=8.7
Hz), phenyl-2�-H, 6�-H), 7.1 (2H, d, J=8.65 Hz, phenyl
3�-H, 5�-H), 7.1–7.5 (8H, m, aromatic protons), 8.3
(1H, s, thiazoline 5-H). MS (ES+): m/z : 374 [M+1].

2d: IR (KBr) �maks (cm−1): 1625 (C�N), 1587 (C�C
aromatic). 1H NMR (400 MHz, DMSO-d6, � ppm): 2.4
(3H, s, CH3), 7.2 (2H, d, J=6.77 Hz, phenyl 2�-H,
6�-H), 7.5 (2H, d (J=6.79 Hz), phenyl 3�-H, 5�-H),
7.0–7.6 (8H, m, aromatic protons), 8.2 (1H, s, thiazo-
line 5-H). MS (ES+): m/z : 378.2 [M+1].

Scheme 1.

Table 1

R1Comp. R2 M.p. (°C)R3 Yield (%) Molecular formula

H H2a 298H 85 C21H17N3S
2b Br H H 142 78 C21H16BrN3S
2c H H OCH3 220 83 C22H19N3OS

C21H16ClN3S81210Cl2d HH
2e H Cl Cl 197 83 C21H15Cl2N3S

162HHOH2f C21H17N3OS79
H2g C22H19N3OS88227OHCH3
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Table 2
Antimicrobial activities of the compounds

4 2a 2cMicroorganizm 2dStrain 2e Control comp. 1 Control comp. 2

31.25 62.5 62.5Escherichia coli 31.25ATCC 25922 31.25 62.5
62.5 62.5 31.25 31.25 62.5 7.81Staphylococcus aureus ATCC 6538
62.5 125 125 250ATCC 27853 62.5Pseudomonas aeruginosa 250

NRRL 3567Entereobacter aerogenes 250 125 62.5 31.25 31.25 62.5
NRRL 123Proteus vulgaris 31.25 62.5 31.25 250 31.25 31.25

125 62.5 125 250NRRL 4420 31.25Salmonella typhimurium 62.5
15.62 62.5 31.25 31.25 15.62 125Candida albicans O.G.U� . Tıp

*MIC (�g/ml); Control comp. 1, chloramphenicole; Control comp. 2, ketoconazole

2e: IR (KBr) �maks (cm−1): 1631 (C�N), 1565 (C�C
aromatic). 1H NMR (400 MHz, DMSO-d6, � ppm): 2.4
(3H, s, CH3), 7.0–7.6 (11H, m, aromatic protons), 8.2
(1H, s, thiazoline 5-H). MS (ES+): m/z : 412.2 [M+1].

2f: IR (KBr) �maks (cm−1): 1635 (C�N), 1585 (C�C
aromatic), 3490 (O�H). 1H NMR (400 MHz, DMSO-
d6, � ppm): 2.3 (3H, s, CH3), 6.8–8.1 (12H, m, aromatic
protons), 8.2 (1H, s, thiazoline 5-H), 11.3 (1H, s, OH).
MS (ES+): m/z : 360 [M+1].

2g: IR (KBr) �maks (cm−1): 1638 (C�N), 1585 (C�C
aromatic), 3472 (O�H). 1H NMR (400 MHz, DMSO-
d6, � ppm): 2.1 (3H, s, CH3), 2.3 (3H, s, CH3), 6.9–8.0
(11H, m, aromatic protons), 8.2 (1H, s, thiazoline 5-H),
11.5 (1H, s, OH). MS (ES+): m/z : 374 [M+1].

4: IR (KBr) �maks (cm−1): 1642 (C�N), 1556 (C�C
aromatic). 1H NMR (400 MHz, DMSO-d6, � ppm): 3.3
(3H, s, OCH3), 4.8 (2H, s, CH2), 7.1–8.6 (13H, m,
aromatic protons), 8.3 (1H, s, thiazoline 5-H). MS
(ES+): m/z : 374 [M+1].

3.2. Biological assay

Antibacterial activities of compounds were deter-
mined using the tube dilution technique [20]. MIC
values were calculated as �g/ml (Table 2). Standard
bacteria strain used were: Esherichia coli (ATCC
25922), Staphylococcus aureus (ATCC 6538), Pseu-
domonas aeruginosa (ATCC 27853), Proteus �ulgaris
(NRRL B-123), Enterobacter aerogenes (NRRL 3567),
Salmonella typhimurium (NRRL B-4420) and Candida
albicans (University of Osmangazi, Faculty of
Medicine, Eskişehir).

4. Results and discussion

Scheme 1 illustrated the way used for the preparation
of target compounds. As a starting material, aminopy-
ridine and phenylisothiocyanates were used to produce
thiazolines.

The structure of the compounds was elucidated by
IR, 1H NMR, MASS spectral data and elemental
analysis.

IR spectra of all compounds C�N and C�C bands
were observed at about 1635 and 1580 cm−1,
respectively.

In the NMR spectra of 3-methyliminopyridine
derivatives the protons at methylene group resonated as
a singlet of 4.8 ppm, while the aromatic protons signal
appeared as multipled at 7.1–8.6 ppm.

In the NMR spectra of Pyridin-2-imino derivatives
the protons of methyl group in the pyridine were ob-
served at 2.3–2.4 ppm.

The proton of Thiazoline (C5) was observed at 8.2–
8.3 ppm.

An important antifungal activity was observed only
for compounds 2e (15.62 �g/ml) and 4 (15.62 �g/ml)
against C. albicans. The other compounds showed MIC
values �100 �g/ml against all the tested microbial
strains.
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