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ABSTRACT: Quinoline-tetrazole  Schiff base
hybrids were synthesized by reaction of substituted
2-chloro-3-formylquinoline  with  various 1,5-di
substituted tetrazole containing anilines under
ambient reaction conditions. All compounds were
characterized by FTIR, 'H-NMR and *C-NMR
spectroscopy. The in vitro antimicrobial activity of
the synthesized compounds was evaluated against
two gram negative and three gram positive bacteria,
and three fungal strains. Compounds 3a, 3e and 3i
showed good antibacterial activity while compounds
3b and 3e showed good antifungal activity. All the
newly synthesized compounds exhibited low to
moderate activity against all pathogens tested.
KEYWORDS: Antimicrobial, Quinoline, Schiff
base, Tetrazole.

l. INTRODUCTION

Quinoline, structurally 1-aza-napthalene or
benzo[b]pyridine, is a nitrogen containing
heterocyclic aromatic compound consist of benzene
ring fused with pyridine. It is one of the most
privileged N-containing motifs, found in various
natural products, the most common being the
cinchona alkaloids, which are used in the treatment
of malaria.! Second, camptothecin, isolated from the
Chinese plant Camptotheca acuminata in the early
1960s, is the most important and well-known
quinoline alkaloid from an anticancer perspective.?
Since then, numerous quinoline derivatives have
been isolated from natural sources or obtained
synthetically due to their wide range of biological
activities such as antitumor,® antimalarial,*
antibacterial,>  antifungal,” antiparasitic’  and

1,>1° anti-inflammatory,** and

insecticidal ® antivira
antiplatelet'? etc.

Nowadays, quinoline ring containing
various drugs are used to treat systemic lupus
erythematosus, rheumatoid arthritis, and rheumatic
disorders such as graft versus host disease,™ as well
as amoebiasis. Quinolone derivatives such as
chloroquine, mefloquine and quinine are used to
treat malaria.’* Ciprofloxacin,”® a qulinoline
containing broad-spectrum antibiotic, is used to treat
many bacterial infections such as uncomplicated
urinary tract infections where other antibiotics are
not appropriate, conjunctivitis, pneumonia, and skin
and bone infections. Bedaquiline® is a
diarylquinoline that inhibits mycobacterial ATP-
synthase. Brexpiprazole'’ is used to treat the
symptoms of schizophrenia. Dovitinib™ exhibits
potent inhibitory activity against multiple RTKs
involved in tumor growth and angiogenesis while
Mavorixafor® is a selective allosteric antagonist of
the CXCR4 receptor on HIV. Gemifloxacin® is used
to treat acute bacterial exacerbations of chronic
bronchitis and mild to moderate community-
acquired pneumonia caused by susceptible bacteria.

Tetrazole, a nitrogen-rich multi-electron
conjugated system,?% is an important heterocyclic
compound due to its wide spectrum of biological
applications such as antimicrobial 2%
anticonvulsant,”® antihypertensive,”"? analgesic,?
antiinflammatory,® and anticancer®*. It acts as a
bioisostere of the cis-amide and carboxylic acid
group due to close pKa values. As it does not have
acidic properties like carboxylic acids, it helps in
reducing the noxious properties of drugs.®
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Fig. 1 Drugs containing quinoline scaffolds

With the aim of designing more effective
and efficient bioactive compounds, many
heterocyclic moieties have been constructed in a
single structure as hybrid molecule. In this view,
the synthesis of Schiff bases containing nitrogen-
rich tetrazole and quinoline rings in a single
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framework appears to be a promising approach for
hybrid molecules with high pharmacological
properties. In continuation of our previous work on
tetrazole scaffolds, here, we have synthesized a
new series of hybrid quinoline-tetrazole Schiff
bases for their enhanced antimicrobial activity.
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Scheme 1. Synthesis of compound 3a-i

1. MATERIALS AND METHODS

2.1 Reagents and instruments

All the chemicals (AR grade) were
purchased from Aldrich Chemical Co. and used
without further purification. The progress of
reaction and purity of the product were monitored
by thin layer chromatography using precoated
Silica 60/UV254 (SDFCL). IR spectra were
recorded (KBr) on a Perkin Elmer 1650
spectrophotometer and reported in cm™. 'H NMR
and *C NMR spectra were carried out on 400 MHz
Varian Mercury plus 400 MHz FT NMR
spectrometer using TMS as an internal standard

and chemical shifts were recorded in ppm on &
scale using CDClj; as a solvent. Chemical shifts are
expressed as & ppm scale relative to TMS (8 = 0.00
ppm). Melting points were obtained using melting
points apparatus (Model MP-96) and are
uncorrected.

2.2 Synthesis
2.2.1  General procedure for the synthesis of
compounds 3a-i

To a solution of compound 1 (2 g, 0.1
mmol) in 20 mL ethanol were added compound 2
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(0.1 mmol) and catalytic amount of piperidine (2-3
drops). Then mixture was stirred at room
temperature for 30 min. and poured into ice cold
water. The solid separated was filtered, dried and
crystallized from ethanol/water (1:2) to give
compound 3a-i.
(ZE)-N-((2-chloro-6,8-dimethylquinolin-3-
yl)methylene)-3-(5-methyl-1H-tetrazol-1-
yl)benzenamine (3a)

—N
N=N
N

jes@en
X
N Cl

CH;

2-chloro-6,8-dimethylquinoline-3-

carbaldehyde 1l1a reacts with 3-(5-methyl-1H-
tetrazol-1-yl)benzenamine 2a by following the
above procedure to give compound 3a. Pale yellow
solid; (3.02 g, 88%) yield; mp 231-232 °C; IR
(KBr, vmax, cm™): 1611 (C=N azomethine), 1576
(C=N tetrazole ring), 1469 (N=N tetrazole ring),
1091 and 990 (N-N=N); 'H NMR (400 MHz,
CDCls3) 6 ppm: 2.53 (s, 3H, CHs-tetrazole); 2.71 (s,
3H, CHs- quinoline); 2.77 (s, 3H, CHs- quinoline);
7.40-7.41 (dd, 2H, quinoline H-5, H-7); 7.42-7.43
(dd, 2H, Ar-H); 7.48-7.57 (m, 1H, Ar-H); 7.66-7.70
(m, 1H, Ar-H); 8.93 (s, 1H, quinoline H-4); 9.04 (s,
1H, N=CH); ®*C NMR: & ppm: 9.93 (CH-
tetrazole), 17.65 (CH3-quinoline, C-8), 21.58 (CHs-
Quinoline, C-6), 117.77 (C, tetrazole), 122.15 (1C),
122.46 (1C), 125.61 (1C), 126.39 (1C), 127.2 (1C),
130.81 (1C),134.72 (1C), 134.96 (1C), 136.35
(1C), 137.63 (1C), 137.73 (1C), 146.81 (1C),
148.25 (Ar C-1), 151.56 (quinoline C-2), 153.13
(quinoline C-9), 158.53 (N=CH); MS (ESI) m/z:
377.04 (M+1)". Anal. calcd. (%) for CyH17CINg:
C, 63.74; H, 4.55; Cl, 9.41; N, 22.30; Found: C,
63.91; H, 4.56; Cl, 9.43; N, 22.26.

2.2.2  (ZE)-N-((2-chloro-6,8-dimethylquinolin-
3-yl)methylene)-4-(5-methyl-1H-tetrazol-1-
yl)benzenamine (3b)

HaC —N
3 = ‘ \©\
x
N cl N—N

2-Chloro-6,8-dimethylquinoline-3-
carbaldehyde 1a reacts with 4-(5-methyl-1H-
tetrazol-1-yl)benzenamine 2b by following the
above procedure to give compound 3b. Yellow
solid; (3.08 g, 90%) vyield; mp 222-223 °C; IR
(KBr, vmax, cm™): 1603 (C=N azomethine), 1582

(C=N tetrazole ring), 1501, 1456 (N=N tetrazole
ring), 1073 and 917 (N-N=N); *H NMR (400 MHz,
CDCl3) 8 ppm: 2.52 (s, 3H, CHs-tetrazole); 2.68 (s,
3H, CHs-quinoline); 2.77 (s, 3H, CHs-quinoline);
7.47 (dd, 2H, Ar-H); 7.52 (m, 1H, quinoline-H);
7.57 (m, 1H, quinoline-H); 8.61 (dd, 2H, Ar-H);
8.93 (s, 1H, quinoline H-4); 9.03 (s, 1H, N=CH);
BC NMR: & ppm: 10.06 (CHj-tetrazole), 17.66
(CHs-quinoline, C-8), 21.51 (CHs;-Quinoline, C-6),
122.46 (C, tetrazole), 124.69 (2C), 126.49 (1C),
127.20 (2C), 131.83 (1C), 134.93 (1C), 136.4
(1C),137.7 (1C), 139.71 (1C), 146.76 (1C), 147.47
(1C), 148.25 (Ar C-1), 151.59 (quinoline C-2),
153.22 (quinoline C-9), 158.33 (N=CH); MS (ESI)
m/z: 377.16 (M+1)*. Anal. calcd. (%) for
C,0H17CINg: C, 63.74; H, 4.55; Cl, 9.41; N, 22.30;
Found: C, 63.82; H, 4.55; Cl, 9.46; N, 22.29.

2.2.3  (ZE)-N-((2-chloro-6,8-dimethylquinolin-
3-yl)methylene)-2-(5-methyl-1H-tetrazol-1-
yl)benzenamine (3c)

N\

It

A

N/Nj<j
H3C —N
3 / ‘
X
N Cl

CHg

2-Chloro-6,8-dimethylquinoline-3-

carbaldehyde 1l1a reacts with 2-(5-methyl-1H-
tetrazol-1-yl)benzenamine 2c by following the
above procedure to give compound 3c. Pale yellow
solid; (2.81 g, 82% yield); mp 207-208 °C; IR
(KBr, vmax, cm™): 1623 (C=N azomethine), 1588
(C=N tetrazole ring), 1491, 1446 (N=N tetrazole
ring), 1003 and 976 (N-N=N); *H NMR (400 MHz,
CDCl3) 6 ppm: 2.5 (s, 3H, CHs-tetrazole); 2.57 (s,
3H, CHgz-quinoline); 2.77 (s, 3H, CHz-quinoline);
7.46-7.53 (m, 4H, Ar-H); 7.55-7.57 (m, 1H,
quinoline-H); 7.69-7.73 (m, 1H, quinoline-H); 8.42
(s, 1H, quinoline H-4); 9.06 (s, 1H, N=CH); *C
NMR: & ppm: 10.06 (CHs-tetrazole), 17.66 (CHs-
quinoline, C-8), 21.51 (CHs;-Quinoline, C-6),
119.41 (C, tetrazole), 125.9 (1C), 126.26 (1C),
126.75 (1C), 127.03 (1C), 127.72 (1C), 128.3 (1C),
132.23 (1C), 135.14 (1C),136.19 (1C), 137.78
(1C), 139.72 (1C), 146.72 (1C), 147.51 (Ar C-1),
148.19 (quinoline C-2), 153.21 (quinoline C-9),
158.95 (N=CH); MS (ESI) m/z: 376.99 (M+1)".
Anal. calcd. (%) for C,H17CINg: C, 63.74; H, 4.55;
Cl, 9.41; N, 22.30; Found: C, 63.72; H, 4.56; ClI,
9.43; N, 22.33.
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2.2.4  (ZE)-N-((2-chloro-6,8-dimethylquinolin-
3-yl)methylene)-3-methyl-4-(5-methyl-1H-tetrazol-
1-yl)benzenamine (3d)

H;C —N
3 / ‘
—N
N Cl N \

2-Chloro-6,8-dimethylquinoline-3-

carbaldehyde 1a reacts with 3-methyl-4-(5-methyl-
1H-tetrazol-1-yl)benzenamine 2d by following the
above procedure to give compound 3d. Off white
solid; (3.31 g, 93%) yield; mp 217-218 °C; IR
(KBr, vmax, cm™): 1591 (C=N azomethine), 1493
(C=N tetrazole ring), 1421 (N=N tetrazole ring),
1073 and 1012 (N-N=N); 'H NMR (400 MHz,
CDCls3) 6 ppm: 2.12 (s, 3H, CHs-tetrazole); 2.52 (s,
3H, CHs-Ar); 2.54 (s, 3H, CHs-quinoline); 2.76 (s,
3H, CHs-quinoline); 7.21 (d, 1H); 7.46-7.55 (M,
4H); 8.88 (s, 1H, quinoline H-4); 9.02 (s, 1H,
N=CH); C NMR: & ppm: 9.12 (CHs-tetrazole),
16.98 (CHs-Ar, C-4), 17.66 (CHs-quinoline, C-8),
21.59 (CH3-Quinoline, C-6), 119.99 (C, tetrazole),
123.39 (1C), 125.57 (1C), 126.47 (1C), 127.20
(1C), 13253 (1C), 133.26 (1C), 133.35 (1C),
134.86 (1C), 136.29 (1C), 137.54 (1C), 137.57
(1C), 146.70 (1C), 148.22 (Ar C-1), 150.57
(quinoline C-2), 152.52 (quinoline C-9), 157.70
(N=CH); MS (ESI) m/z: 391.53 (M+1)". Anal.
calcd. (%) for CxH1gCINg: C, 64.53; H, 4.90; ClI,
9.07; N, 21.50; Found: C, 64.42; H, 4.86; ClI, 9.14;
N, 21.56.

2.25  (ZE)-N-((2-chloro-6,8-dimethylquinolin-
3-yl)methylene)-4-methyl-3-(5-methyl-1H-tetrazol-
1-yl)benzenamine (3e)

—N
N\
N

N
N cl
CH;,

2-Chloro-6,8-dimethylquinoline-3-
carbaldehyde 1a reacts with 4-methyl-3-(5-methyl-
1H-tetrazol-1-yl)benzenamine 2e by following the
above procedure to give compound 3e. Off white
solid; (3.10 g, 87%) yield; mp 205-206 °C; IR
(KBr, vmax, cm™): 1622 (C=N azomethine), 1509
(C=N tetrazole ring), 1433 (N=N tetrazole ring),
1081 and 1003 (N-N=N); 'H NMR (400 MHz,
CDCls3) 6 ppm: 2.14 (s, 3H, CHs-tetrazole); 2.51 (s,
3H, CHs-Ar); 2.56 (s, 3H, CHs-quinoline); 2.79 (s,
3H, CHas-quinoline); 7.23 (m, 2H); 7.44-7.52 (M,
3H); 8.84 (s, 1H, quinoline H-4); 8.99 (s, 1H,

N=CH); ®C NMR: & ppm: 9.27 (CHs-tetrazole),
16.59 (CH3-Ar, C-4), 17.63 (CHz-quinoline, C-8),
22.39 (CH3-Quinoline, C-6), 120.71 (C, tetrazole),
123.32 (1C), 125.48 (1C), 126.26 (1C), 127.37
(1C), 132.35 (1C), 133.62 (1C), 133.99 (1C),
135.06 (1C), 136.32 (1C), 137.45 (1C), 137.75
(1C), 14590 (1C), 149.20 (Ar C-1), 150.98
(quinoline C-2), 152.56 (quinoline C-9), 158.78
(N=CH); MS (ESI) m/z: 391.58 (M+1)". Anal.
calcd. (%) for CxH1gCINg: C, 64.53; H, 4.90; ClI,
9.07; N, 21.50; Found: C, 64.40; H, 4.83; ClI, 9.16;
N, 21.58.

2.2.6  (ZE)-N-((2-chloro-6-methylquinolin-3-
yl)methylene)-4-methyl-3-(5-methyl-1H-tetrazol-1-
yl)benzenamine (3f)

—N
N=\
N

HsC - =N N/
|99 h e Q!
\N Cl
2-Chloro-6-methylquinoline-3-

carbaldehyde 1b reacts with 4-methyl-3-(5-methyl-
1H-tetrazol-1-yl)benzenamine 2e by following the
above procedure to give compound 3f. Pale yellow
solid; (3.26 g, 89%) yield; mp 196-197 °C; IR
(KBr, vmax, cm™): 1572 (C=N azomethine), 1486
(C=N tetrazole ring), 1341 (N=N tetrazole ring),
1049 and 903 (N-N=N); 'H NMR (400 MHz,
CDCl3) 6 ppm: 2.10 (s, 3H, CHs-tetrazole); 2.52 (s,
3H, CHs-Ar); 2.55 (s, 3H, CHs-quinoline); 7.20-
7.21 (d, 1H); 7.44-7.52 (m, 2H); 7.62-7.69 (m, 2H);
7.91-7.93 (d, 1H); 8.91 (s, 1H, quinoline H-4); 8.99
(s, 1H, N=CH); *C NMR: & ppm: 9.11 (CHs-
tetrazole), 16.99 (CHs-Ar, C-4), 21.62 (CHs-
Quinoline, C-6), 120.04 (C, tetrazole), 123.35 (1C),
126.79 (1C), 127.05 (1C), 127.66 (1C), 128.07
(1C), 13255 (1C), 133.25 (1C), 133.45 (1C),
134.71 (1C), 137.36 (1C), 138.00 (1C), 147.37
(1C), 149.23 (Ar C-1), 150.42 (quinoline C-9),
152.52 (quinoline C-2), 157.31 (N=CH); MS (ESI)
m/z: 377.33 (M+1)". Anal. calcd. (%) for
C,H17CINg: C, 63.74; H, 4.55; Cl, 9.41; N, 22.30;
Found: C, 63.79; H, 4.51; Cl, 9.43; N, 22.34.

2.2.7  (ZE)-N-((2-chloro-6-methylquinolin-3-
yl)methylene)-3-(5-methyl-1H-tetrazol-1-
yl)benzenamine (3g)

—N
N\

H;C
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2-Chloro-6-methylquinoline-3-

carbaldehyde 1b reacts with 3-(5-methyl-1H-
tetrazol-1-yl)benzenamine 2a by following the
above procedure to give compound 3g. Pale yellow
solid; (3.04 g, 86%) yield; mp 190-191 °C; IR
(KBr, vmax, cm™): 1572 (C=N azomethine), 1486
(C=N tetrazole ring), 1341 (N=N tetrazole ring),
1049 and 903 (N-N=N); 'H NMR (400 MHz,
CDCls) 6 ppm: 2.08 (s, 3H, CHs-tetrazole); 2.53 (s,
3H, CHs-quinoline); 7.23-7.25 (d, 1H); 7.46-7.53
(m, 3H); 7.57-7.59 (m, 2H); 7.82-7.83 (d, 1H); 8.79
(s, 1H, quinoline H-4); 8.90 (s, 1H, N=CH); **C
NMR: & ppm: 9.14 (CHs-tetrazole), 21.53 (CHs-
quinoline, C-6), 118.47 (C, tetrazole), 122.21 (1C),
124.67 (1C), 126.51 (1C), 127.32 (1C), 127.97
(1C), 131.45 (1C), 132.76 (1C), 133.36 (1C),
134.59 (1C), 138.30 (1C), 138.92 (1C), 146.27
(1C), 148.90 (Ar C-1), 150.11 (quinoline C-9),
152.33 (quinoline C-2), 156.58 (N=CH); MS (ESI)
m/z: 363.26 (M+1)". Anal. calcd. (%) for
CoH15CINg: C, 62.90; H, 4.17; ClI, 9.77; N, 23.16;
Found: C, 62.87; H, 4.19; Cl, 9.76; N, 22.18.

2.2.8  (ZE)-N-((2-chloro-6-methylquinolin-3-
yl)methylene)-4-(5-methyl-1H-tetrazol-1-
ylhbenzenamine (3h)

HsC —N
3 /‘ \©\
A
N
N cl NN
Py
~. /
N

2-Chloro-6-methylquinoline-3-

carbaldehyde 1b reacts with 4-(5-methyl-1H-
tetrazol-1-yl)benzenamine 2b by following the
above procedure to give compound 3h. Yellow
solid; (3.26 g, 92%) vyield; mp 217-218 °C; IR
(KBr, vmax, cm™): 1596 (C=N azomethine), 1501
(C=N tetrazole ring), 1372 (N=N tetrazole ring),
1027 and 926 (N-N=N); 'H NMR (400 MHz,
CDCls3) 6 ppm: 2.23 (s, 3H, CHs-tetrazole); 2.48 (s,
3H, CHs-quinoline); 7.23-7.25 (d, 2H); 7.44-7.51
(m, 2H); 7.57-7.59 (d, 2H); 7.72-7.75 (m, 1H); 8.67
(s, 1H, quinoline H-4); 8.96 (s, 1H, N=CH); **C
NMR: & ppm: 9.67 (CHs-tetrazole), 21.61 (CHs-
quinoline, C-6), 117.56 (C, tetrazole), 122.23 (1C),
124.57 (2C), 126.48 (1C), 127.36 (2C), 128.32
(1C), 132.69 (1C), 133.96 (1C), 135.53 (1C),
138.12 (1C), 140.32 (1C), 146.81 (Ar C-1), 149.93
(quinoline C-9), 153.01 (quinoline C-2), 159.59
(N=CH); MS (ESI) m/z: 363.19 (M+1)". Anal.
calcd. (OA)) for C19H15C|N6: C, 62.90; H, 4.17; ClI,
9.77; N, 23.16; Found: C, 62.84; H, 4.18; Cl, 9.78;
N, 23.19.

2.2.9  (ZE)-N-((2-chloro-6-methylquinolin-3-
yl)methylene)-2-(5-methyl-1H-tetrazol-1-

yl)benzenamine (3i)
»e
H3C P =N
2-Chloro-6-methylquinoline-3-
carbaldehyde 1b reacts with 2-(5-methyl-1H-
tetrazol-1-yl)benzenamine 2c by following the
above procedure to give compound 3i. Yellow
solid; (2.88 g, 81%) yield; mp 176-177 °C; IR
(KBr, vmax, cm™): 1604 (C=N azomethine), 1512
(C=N tetrazole ring), 1382 (N=N tetrazole ring),
1087 and 1013 (N-N=N); 'H NMR (400 MHz,
CDCl3) 6 ppm: 2.13 (s, 3H, CHs-tetrazole); 2.51 (s,
3H, CHs-quinoline); 7.21-7.22 (d, 1H); 7.41-7.47
(m, 3H); 7.54-7.57 (m, 1H); 7.74-7.76 (m, 2H);
8.72 (s, 1H, quinoline H-4); 8.89 (s, 1H, N=CH);
BC NMR: & ppm: 9.07 (CHa-tetrazole), 19.92
(CHs-quinoline, C-6), 117.97 (C, tetrazole), 121.34
(1C), 12357 (1C), 126.56 (1C), 127.51 (1C),
128.17 (1C), 130.42 (1C), 131.72 (1C), 132.96
(1C), 134.45 (1C), 138.08 (1C), 138.97 (1C),
145.97 (1C), 149.00 (Ar C-1), 150.17 (quinoline C-
9), 153.03 (quinoline C-2), 157.08 (N=CH); MS
(ESI) m/z: 363.26 (M+1)". Anal. calcd. (%) for
C9H15CINg: C, 62.90; H, 4.17; Cl, 9.77; N, 23.16;
Found: C, 62.85; H, 4.21; Cl, 9.75; N, 23.18.
2.3 Antimicrobial activity determination
The antibacterial activity of compounds 3a-i was
tested against five bacterial strains: Escherichia
coli, Pseudomonas aeruginosa, Bacillus
megaterium, Staphylococcus aureus and Bacillus
cereus. Antifungal activity of the synthesized
compounds was performed against three fungal
species:  Candida albicans,  Saccharomyces
cerevisiae and Aspergillus niger. Their potency was
determined by measuring their inhibition zone
diameter obtained on agar culture media. The
diameter of the inhibition zone on agar culture
media was obtained to determine the potential
activity of the compounds. The experiments were
performed in triplicate to verify the results.
Tetracyclin and nystatin were used as positive
controls for antibacterial and antifungal studies,
respectively.
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1. RESULT AND DISCUSSION

2.4 Synthesis

The desired compounds were obtained by
following the route shown in Scheme 1. The
compound 1 was synthesized by reacting
substituted acetanilides with N,N-
dimethylformamide in phosphorus oxychloride.
Compound 2 was prepared from substituted
nitroanilines by using our previously reported
method.® The desired compounds 3a-i were
obtained by stirring the mixture of compound 1

with compound 2 in ethanol at room temperature
using piperidine as a catalyst. The structures of the
desired compounds were also confirmed by
infrared, 'H and *C-NMR, and HRMS analysis.
We give the *H and **C NMR spectra of compound
3a in Figure 1. In the 'H NMR spectra of
compounds 3a-i, the signal due to CH=N proton
was detected in the region 8.89-9.06 ppm. The
signal of imine group carbon was observed at
156.58 -159.59 in 3C spectra confirms the
formation of Schiff base.

Table 1. Antibacterial activity in mm of compound 3a-i.

Compounds  Escherichia Pseudomonas  Bacillus Staphylococcus  Bacillus
coli aerogenosa megaterium aureus cereus
3a 12 12 16 09 11
3b 11 12 08 08 10
3c 10 08 15 14 13
3d 14 17 13 19 12
3e 16 15 18 15 14
3f 11 13 13 14 10
39 09 21 09 06 11
3h 08 08 06 12 09
3i 17 06 13 13 10
Tetracyclin 20 33 20 30 25
3.2 Antibacterial activity in Table 1. The results showed that compounds 3e
The in vitro antibacterial activity of and 3i exhibited the highest inhibition zone of 16

compounds 3a-i was examined against two gram
negative bacterial strains: Escherichia coli and
Pseudomonas aeruginosa and three gram positive
bacteria: Bacillus megaterium, Staphylococcus
aureus and Bacillus cereus. The results obtained
were expressed as area of inhibition and minimum
inhibitory concentration (MIC) and compared with
the standard drug tetracyclin and were summarized

mm and 17 mm against E. coli, respectively.
Compounds 3a and 3e displayed good antibacterial
activity against B. megaterium with MIC values of
16 mm and 18 mm, respectively. All compounds
showed moderate to less activity against the
bacterial strains used. Furthermore, the activity of
these compounds was found to be less than that of
tetracyclin.

Table 2 Antifungal activity in mm of compound 3a-i.

Compounds Candida Saccharomyces Aspergillus
albicans cerevisiae niger
3a 17 14 13
3b 09 05 16
3c 11 12 12
3d 13 11 08
3e 16 15 15
3f 15 13 10
39 14 11 14
3h 11 10 10
3i 10 14 09
Nystatin 24 20 25
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3.3 Antifungal activity

The in vitro antifungal activity of
compounds 3a-i was examined against three fungal
species:  Candida albicans,  Saccharomyces
cerevisiae and Aspergillus niger. Table 2
summarizes the results, showing that compound 3e
inhibits all three fungal strains with optimal MIC
values of 16 mm, 15mm and 15mm against C.
albicans, S. cerevisiae and A. niger respectively.
The compounds 3b exhibited the highest inhibition
zone of 16 mm against A. niger. All compounds
showed moderate to less activity against the fungal
strains used. Furthermore, the activity of these
compounds was found to be less than that of
nystatin.

V. CONCLUSION

A series of quinoline-linked tetrazole
Schiff bases were prepared from substituted 2-
chloro-3-formylquinolines  and  5-methyl-1H-
tetrazolyl substituted anilines. The synthesized
compounds were characterized by IR, NMR and
mass spectroscopic techniques and evaluated for
their antimicrobial activity. Compounds 3e and 3i
exhibited the highest inhibition zone of 16 mm and
17 mm against E. coli, respectively. Compounds 3a
and 3e displayed good antibacterial activity against
B. megaterium with MIC values of 16 mm and 18
mm, respectively. The antifungal activity of the
newly synthesized compounds displayed low to
moderate activity against all three fungal strains
tested.
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