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INTRODUCTION

Infectious diseases caused by microbes such as bacteria

and fungi are one of the leading causes of morbidity and

mortality and the major reason for the increase in microbial

infections is the resistance developed by these microbial

organisms, particularly Gram-positive bacteria Staphylococcus

aureus towards antimicrobial agents1. Therefore it is very

necessary to seek for new drugs attacking crucial targets in

the microbial pathogen in order to combat and relieve this

tremendous prevalence. The modification of drug or prodrug

is one approach that can lead both to prolong pharmacological

activity and reduce adverse effects. Many seed oils, fatty acids

and their derivatives are known for their antimicrobial2,3,

antifungal4 and pesticidal5 activities. A number of investiga-

tions have demonstrated that various fatty acid derivatives are

promising molecules in cancer prevention and have potential

in the treatment of cancers6-8. Recently fatty acid ester analogs

have been found to be associated with diverse biological

activities such as antioxidant9, antifeedant10, antiinflamma-

tory11, antiparasitic12, neuroprotective13 and antimicrobial14.

Some fatty acid esters have been also found very effective for

the treatment of dermatitis15, cardiovascular, hepatic and renal

disorder16. Thus fatty acid derivatives may lead to a new route

to potential pharmaceutical molecules. Moreover, tetrazole

derivatives have also been reported to possess a broad spectrum

of biological activities17-23. The purpose of this study was to

find the novel bioactivity of various fatty acid derivatives of
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metronidazole. In view of these observations and as a part of

our ongoing program devoted to the synthesis of diverse

heterocycles, we had previously reported bisdioxazole

derivatives24, 2,4,6-trisubstituted bis-pyrimidine derivatives25

and 6-ferrocenyl-4-aryl-2-substituted pyrimidine derivatives26.

In this study we report herein synthesis, characterization and

in vitro antimicrobial activity of long chain fatty alkenoates

of metronidazole and their α-bromo-5'-methyl tetrazole

derivatives.

EXPERIMENTAL

All chemicals, Undec-10-enoic acid (1) and (9Z)-octadec-

9-enoic acid (2) were purchased from Sigma-Aldrich Chemical

Company (USA).  Precoated aluminum sheets (silica gel 60

F254, Merck Germany) were used for thin-layer chromato-

graphy (TLC) and spots were visualized under UV light.

Elemental analyses were performed on Heraeus Vario EL III

analyzer. The results were within ± 0.3 % of the theoretical

values. IR spectra were recorded on Perkin-Elmer model 1600

FT-IR RX1 spectrophotometer as KBr discs. 1H NMR and 13C

NMR spectra were recorded on Bruker AVANCE 400 spectro-

meter using CDCl3 as solvent with TMS as internal standard.

ESI-MS was recorded on a MICROMASS QUATTRO II triple

quadrupole mass spectrometer.

Long chain fatty alkenoates (5-8) of metronidazole were

synthesized via N,N'-dicyclohexylcarbodiimide (DCC)-

mediated esterification27. A solution of long chain olefinic fatty
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acid, DCC and metronidazole in chloroform with catalytic

amount of 4-(N,N-dimethylamino)pyridine (DMAP) was

stirred mechanically at room temperature until esterification

was complete (Scheme-I). (9Z, 12R)-12-hydroxyoctadec-9-

enoic (ricinoleic,) acid (3) and (9R, 12Z)- 9-hydroxyoctadec-

12-enoic (isoricinoleic,) acid (4) were isolated from Ricinus

communis and Wrightia tinctoria seed oils, respectively

following Gunstone's partition method28. The α-bromo-5'-

methyl tetrazole derivatives of long chain fatty alkenoates of

metronidazole were synthesized by the reaction of 2-(2-

methyl-5-nitro-1H-imidazol-1-yl)-ethyl-undec-10-enoate (5)

with bromine, acetonitrile and sodium azide in the presence

of anhydrous aluminum chloride to afford the major product,

2-(2-methyl-5-nitro-1H-imidazol-1-yl)-ethyl 11-bromo-10-

(5'-methyl-1H-tetrazol-1-yl) undecanoate (5a) along with 2-

(2-methyl-5-nitro-1H-imidazol-1-yl)-ethyl 10,11-dibromo

undecanoate (5b). Under similar reaction conditions 2-(2-

methyl-5-nitro-1H-imidazol-1-yl)-ethyl-octadec-9-enoate (6)

and 2-(2-methyl-5-nitro-1H-imidazol-1-yl)-ethyl-12-

hydroxyoctadec- 9-enoate (7) yielded 2-(2-methyl-5-nitro-1H-

imidazol-1-yl)-ethyl-threo-9/10-bromo-10/9-(5'-methyl-1H-

tetrazol-1-yl) octadecanoate (6a) and  2-(2-methyl-5-nitro-1H-

imidazol-1-yl)-ethyl-threo-12-hydroxy-9/10-bromo-10/9-(5'-

methyl-1H-tetrazol-1-yl) octadecanoate (7a), respectively in

addition to their dibromides (Z)-2-(2-methyl-5-nitro-1H-

imidazol-1-yl)-ethyl 9,10-dibromooctadec-9-enoate (6b) and

2-(2-methyl-5-nitro-1H-imidazol-1-yl)-ethyl-12-hydroxy-

9,10-dibromo-(5'-methyl-1H-tetrazol-1-yl) octadecanoate

(7b), respectively (Scheme-II, III). The confirmation of 6a

and 7a was designated on the basis of literature report and

mechanistic approach29. All the synthesized compounds (5-8),

(5a-7a) and (5b-7b) were well characterized by spectroscopic

methods such as IR, 1H NMR, 13C NMR and ESI-MS and their

purity was confirmed by elemental analysis.
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Scheme-III: Synthesis of α-bromo-5'-methyl tetrazole derivatives of MTZ

(6a and 7a) major products and (6b and 7b) minor products

dicyclohexylurea was filtered off and the filtrate was washed

with water (3 × 100 mL), 5 % acetic acid solution (3 × 100 mL)

again with water (3 × 100 mL) and then dried over anhydrous
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sodium sulphate. The solvent was removed under reduced

pressure to give a liquid residue. The latter was passed through

a column of silica gel (230-400 mesh) and eluted with

chloroform-ethyl acetate (95:5) to yield pure compound.

2-(2-Methyl-5-nitro-1H-imidazol-1-yl)-ethyl-undec-

10-enoate (5): Yield 95 %; colourless liquid; Anal. calc. for

C17H27N3O4: C 60.51, H 8.07, N 12.45 %. Found: C 60.53; H

8.05, N 12.41 %. IR (KBr, νmax, cm-1): 1738 (C=O), 2926,

2854 (C-H), 1530, 1465 (C=C), 1533 (NO2); 
1H NMR (CDCl3)

δ (ppm): 7.88 (s, 1H, N-CH = C), 2.11 (t, 2H, N-CH2), 1.5 (t,

2H, N-CH2-CH2), 2.45 (s, 3H, C-CH3), 5.75 (m, 1H, CH2 =

CH), 4.86 (dd, 1H, HZC = CH, JHZ-H = 10, JHZ-HE = 1.6 Hz),

4.92 (dd, 1H,  HEC = CH, JHE-H = 17.2 Hz, JHE-HZ = 1.6 Hz),

1.99 (t, 2H, CO-CH2), 1.30 (m, 2H, CO-CH2-CH2), 1.2 (br s,

chain CH2), 
13C NMR (CDCl3) δ (ppm): 173.8 (C=O), 150.8

(N=C-N), 133.0 (N-C=C), 139.1, (O2N-C), 14.1 (C-CH3), 35.8

(N-CH2), 62.3 (N-CH2- CH2), 33.9 (CO-CH2), 24.6 (CO-CH2-

CH2), 29.0, 30.6, 29.3, 29.6, 29.7, 33.8, 138.5 (CH2=CH) ,

114.1 (CH2=CH), ESI-MS m/z: [M+ + 1] 338.41.

2-(2-Methyl-5-nitro-1H-imidazol-1-yl)-ethyl-octadec-

9-enoate (6): Yield 95 %; pale yellow liquid; Anal. calc. for

C24H41N3O4: C 66.17, H 9.49, N 09.65 %. Found: C 66.20; H

9.51, N 09.61 %. IR (KBr, νmax, cm-1): 1739 (C=O), 2924,

2853 (C-H), 1531, 1465 (C=C), 1533 (NO2); 
1H NMR (CDCl3)

δ (ppm): 7.93 ( s, 1H, N-CH=C), 4.56 (t, 2H, N-CH2), 4.37 (t,

2H, N-CH2-CH2), 2.49 (s, 3H, C-CH3), 5.31 (m, 2H, CH=CH),

2.24 (m, 2H, CO-CH2), 1.68 (m, 2H, CO-CH2-CH2), 1.23 (br

s, 2 × 9 H), 1.55 (m, 4H, CH2-CH2-CH=CH-CH2-CH2), 1.99

(m, 4H, CH2-CH=CH-CH2), 1.30 (m, 2H,  CH2CH3), 0.89 (t,

3H, terminal CH3), 
13C NMR (CDCl3) δ (ppm): 173.1 (C=O),

150.7 (N=C-N), 132.7 (N-C=C), 138.5 (O2N-C), 14.1 (C-CH3),

45.1 (N-CH2), 62.3 (N-CH2-CH2), 33.9 (CO-CH2), 25.5 (CO-

CH2-CH2), 29.0, 29.1, 29.3, 30.8, 27.2, 130.0, 129.6, 27.1,

30.9, 29.5, 29.6, 29.7, 33.6, 31.8, 22.8. ESI-MS m/z: [ M+ + 1]

436.6.

2-(2-Methyl-5-nitro-1H-imidazol-1-yl)-ethyl-12-

hydroxyoctadec-9-enoate (7): Yield 90 %; yellow liquid;

Anal. calc. for C24H41N3O5: C 63.83, H 9.15, N 09.30 %. Found:

C 63.80; H 9.12, N 09.34 %. IR (KBr, νmax, cm-1): 1739 (C=O),

3352 (OH), 2960, 2853 (C-H), 1534, 1465 (C=C), 1534 (NO2);
1H NMR (CDCl3) δ (ppm): 7.85 (s, 1H, N-CH=C), 4.54 (t,

2H, N-CH2), 4.33 (t, 2H, N-CH2-CH2), 2.45 (s, 3H, C-CH3),

5.56-5.39 (m, 2H, CH=CH), 3.54 (m, 1H, CH-OH), 3.35 (br

s, 1H, CH-OH) 1.99 (m, 2H, C-11), 2.01 (m, 2H, C-8), 2.28

(m, 2H, CO- CH2), 1.62 (m, 2H, CO-CH2-CH2), 1.28 (br s, 2 ×

9H), 1.99 (m, 4H, CH2-CH=CH-CH2), 1.30 (m, 2H,  CH2CH3),

0.90 (distorted t, 3H, terminal CH3), 
13C NMR (CDCl3) δ (ppm):

173.2 (C=O), 152.5 (N=C-N), 133.0 (N-C=C), 140.5 (O2N-

C), 34.8 (N-CH2), 62.5 (N-CH2- CH2), 34.9 (CO-CH2), 24.9

(CO-CH2-CH2) , 29.1, 29.5, 131.8 (C-9), 131.5 (C-10), 27.3

(C-8), 27.4 C-11), 72.8 (C-12), 34.6 (C-13), 29.7, 31.7, 31.8,

22.8, 32.2, 36.4, 14.1, 12.0. ESI-MS m/z: [M++1] 452.6.

2-(2-Methyl-5-nitro-1H-imidazol-1-yl)-ethyl-9-

hydroxyoctadec-12-enoate (8): Yield 92 %; yellow liquid;

Anal. calc. for C24H41N3O5: C 63.83, H 9.15, N 09.30 %. Found:

C 63.80; H 9.12, N 09.34 %. IR (KBr, νmax, cm-1): 1737 (C=O),

3352 (OH), 2960, 2853 (C-H), 1534, 1465 (C=C), 1534 (NO2);
1H NMR (CDCl3) δ (ppm): 7.83 ( s, 1H, N-CH=C), 4.63 (t,

2H, N-CH2), 4.37 (t, 2H, N-CH2-CH2), 2.44 (s, 3H, C-CH3),

5.37 (m, 2H, CH=CH), 3.35 (m, 1H, CH-OH), 3.30 (br s, 1H,

CH-OH) 2.10 (m, 2H, C-11), 2.02 (m, 2H, C-14), 2.28 (m,

2H, CO-CH2), 1.65 (m, 2H, CO-CH2-CH2), 1.29 (br s, 2 ×

9H), 1.30 (m, 2H,  CH2CH3), 0.89 (distorted t, 3H, terminal

CH3), 
13C NMR (CDCl3) δ (ppm): 173.0 (C=O), 154.2 (N=C-

N), 138.2 (N-C=C), 140.0 (O2N-C), 35.1 (N-CH2), 62.5 (N-

CH2- CH2), 33.6 (CO-CH2), 25.1 (CO-CH2-CH2), 29.0, 29.5,

29.9, 24.1, 36.8 (C-8), 72.3 (C-9), 38.4 (C-10),  26.5, 131.8

(C-12), 131.5 (C-13), 30.6, 29.5, 31.7, 22.6, 14.0, 12.4. ESI-

MS m/z: [M+ + 1] 452.6.

General procedure for the synthesis of ααααα-bromo-5-

methyl tetrazoles (5a-7a)): To the ice-cooled solution of fatty

alkenoates (5-7) (10 mmol) in acetonitrile (50 mL) anhydrous

aluminum chloride (10 mmol) was added. Then the bromine

(10 mmol) was added to the above cooled (0 °C) and well stirred

mixture, followed by addition of sodium azide (10 mmol) in

portions. After that the reaction mixture was allowed to attain

room temperature and stirred for 6-8 h then filtered and the

filtrate diluted with water and extracted with chloroform (100

mL × 4). The extract was washed with water and dried over

anhydrous sodium sulphate. The solvent was removed under

reduced pressure to give the crude product which was chroma-

tographed over a column of silica gel using hexane with

increasing amount of chloroform as eluent to isolate 5a-7a as

major products and 5b-7b as minor products.

2-(2-Methyl-5-nitro-1H-imidazol-1-yl)-ethyl-11-

bromo-10-(5'-methyl-1H-tetrazol-1-yl)undecanoate (5a):

Yield 65 %; dark brown liquid; Anal. calc. for C19H30N6O4Br:

C 46.92, H 6.22, Br 16.43, N 17.28 %. Found: C 46.94; H 6.25,

N 16.41 %. IR (KBr, νmax, cm-1): 1738 (C=O), 2928, 2854 (C-

H), 1534 (NO2), 1520, 1365, 1245, 984, 667; 1H NMR (CDCl3)

δ (ppm): 7.87 ( s, 1H, N-CH=C), 4.52 (t, 2H, N-CH2), 4.30 (t,

2H, N-CH2-CH2), 4.65 (m, 1H, N-CH), 3.90 (s, 1H, HZC-Br),

3.8 (distorted d, 1H, HEC-Br, J = 3.0 Hz), 2.51 (s, 3H, C-CH3,

tetrazole ring), 2.41 2(s, 3H, C-CH3, imidazole ring), 2.18 (m,

2H, BrCH2-CH-CH2), 2.32 (distorted t, 2H, CO-CH2), 1.62

(m, 2H, CO-CH2-CH2), 1.29 (br s, chain CH2), 
13C NMR (CDCl3)

δ (ppm): 173.2 (C=O), 151.0 (N=C-N, imidazole), 132.3

(N-C=C), 150.1 (N-C=N, tetrazole), 140.0, (O2N-C), 14.5

(C-CH3), 36.2 (N-CH2),  62.4 (N-CH2- CH2), 33.0 (CO-CH2),

25.8 (CO-CH2-CH2), 28.9, 28.6, 28.7, 25.7, 24.6, 30.0, 45.5,

34.8, 11.9 ESI-MS m/z: [M+ + 1] 487.38.

2-(2-Methyl-5-nitro-1H-imidazol-1-yl)-ethyl 10,11-

dibromoundecanoate (5b): Yield 15%; dark brown liquid;

Anal. calc. for C17H27N3O4Br2: C 41.06, H 5.47, Br 32.14, N

8.45 %. Found: C 41.09; H 5.45, N 8.42 %. IR (KBr, νmax, cm-1):

1737.0 (C=O), 2928, 2852 (C-H), 1533 (NO2), 1529, 1365,

670; 1H NMR (CDCl3) δ (ppm): 7.82 (s, 1H, N-CH=C), 4.50

(t, 2H, N-CH2), 4.31 (t, 2H, N-CH2-CH2), 2.44 (s, 3H, C-CH3,

imidazole ring), 3.58-4.40 (m, 3H, BrCH2-CH-Br), 2.01 (m,

2H, Br-CH2-CH-Br- CH2), 2.32 (distorted t, 2H, CO-CH2), 1.62

(m, 2H, CO-CH2-CH2), 1.28 (br s, chain CH2), 
13C NMR (CDCl3)

δ (ppm): 173.0 (C=O), 151.1 (N=C-N, imidazole), 133.0 (N-

C=C), 138.0, (O2N-C), 14.2 (C-CH3), 36.9 (N-CH2),  62.4 (N-

CH2- CH2), 34.5 (CO-CH2), 25.2 (CO-CH2-CH2), 28.1, 28.4,

28.7, 25.9, 36.6, 51.6, 37.1, 10.9 ESI-MS m/z: [M+ +1] 498.22.

2-(2-Methyl-5-nitro-1H-imidazol-1-yl)-ethyl-threo-9/

10-bromo-10/9-(5'-methyl-1H-tetrazol-1-yl) octadecanoate

(6a): Yield 72 %; brown liquid; Anal. calc. for C26H44N7O4Br:

8136  Parveen et al. Asian J. Chem.



C 52.17, H 7.41, Br 13.35, N 16.38 %. Found: C 52.20; H

7.45, Br 13.31, N 16.40 %. IR (KBr, νmax, cm-1): 1737 (C=O),

2928, 2856 (C-H), 1533, 1523, 1366, 1245, 984, 667; 1H NMR

(CDCl3) δ (ppm): 7.82 (s, 1H, N-CH=C), 4.53 (t, 2H, N-CH2),

4.41 (t, 2H, N-CH2-CH2), 2.45 (s, 3H, C-CH3, imidazole), 2.52

(s, 3H, C-CH3, tetrazole), 4.67 (m, 2H, CH=CH), 2.31 (m,

2H, CO- CH2), 1.64 (m, 2H, CO-CH2-CH2), 1.29 (br s, chain

CH2), 1.89 (m, 4H, CH2-CH=CH-CH2), 1.32 (m, 2H,  CH2CH3),

0.88 (distorted t, 3H, terminal CH3), 
13C NMR (CDCl3) δ (ppm):

173.1 (C=O), 151.2 (N=C-N), 152.4 (N-C=N, tetrazole), 129.9

(N-C=C), 141.0 (O2N-C), 14.0 (C-CH3), 35.6 (N-CH2),  62.5

(N-CH2- CH2), 34.9 (CO-CH2), 25.2 (CO-CH2-CH2), 29.1,

29.5, 29.0, 24.9, 36.8, 36.7, 60.0, 60.2, 36.5, 24.8, 29.0, 29.4,

29.6, 31.7, 22.9, 14.5, ESI-MS m/z: [M+ + 1] 599.58.

(Z)-2-(2-Methyl-5-nitro-1H-imidazol-1-yl)-ethyl 9,10-

dibromooctadec-9-enoate (6b): Yield 16 %; brown liquid;

Anal. calc. for C24H41N3O4Br2: C 48.41, H 6.94, Br 26.84, N

7.06 %. Found: C 48.40; H 6.98, Br 26.81, N 7.09 %. IR (KBr,

νmax, cm-1): 1738 (C=O), 2926, 2850, 1534, 667; 1H NMR

(CDCl3) δ (ppm): 7.88 (s, 1H, N-CH=C), 4.51 (t, 2H, N-CH2),

4.32 (t, 2H, N-CH2-CH2), 2.44 (s, 3H, C-CH3, imidazole), 2.52

(s, 3H, C-CH3, tetrazole), 4.31 (m, 2H, Br-CH=CH-Br), 2.30

(m, 2H, CO-CH2), 1.61 (m, 2H, CO-CH2-CH2), 1.30 (br s,

chain CH2), 1.98 (m, 4H, CH2-CH=CH-CH2), 1.30 (m, 2H,

CH2CH3), 0.89 (distorted t, 3H, terminal CH3),
 13C NMR

(CDCl3) δ (ppm): 173.0 (C=O), 151.2 (N=C-N), 130.9 (N-

C=C), 140.0 (O2N-C), 10.5.0 (C-CH3), 35.5 (N-CH2), 62.6 (N-

CH2- CH2), 34.9 (CO-CH2), 25.4 (CO-CH2-CH2), 29.3, 29.5,

29.4, 25.2, 32.8, 32.4, 57.9, 57.8, 25.5, 25.8, 29.2, 29.4, 30.9,

24.4, 14.5, ESI-MS m/z: [M+ + 1] 596.41.

2-(2-Methyl-5-nitro-1H-imidazol-1-yl)-ethyl-threo-12-

hydroxy-9/10-bromo-10/9-(5'-methyl-1H-tetrazol-1-yl)

octadecanoate (7a): Yield 68 %; brown liquid; Anal. calc. for

C26H44N7O5Br: C 50.81, H 7.22, Br 13.00, N 15.95 %. Found:

C 50.80; H 7.25, Br 13.14, N 15.91 %. IR (KBr, νmax, cm-1):

1737 (C=O), 3350 (OH), 2927, 2853, 1534, 1461, 1240, 982,

668; 1H NMR (CDCl3) δ (ppm): 7.87 (s, 1H, N-CH=C), 4.52

(t, 2H, N-CH2), 4.30 (t, 2H, N-CH2-CH2), 2.45 (s, 3H, C-CH3),

5.37 (m, 2H, CH=CH), 3.58 (m, 1H, CH-OH), 2.54 (s, 3H, C-

CH3, tetrazole), 2.30 (br s, 1H, CH-OH), 2.32 (m, 2H, CO-

CH2), 1.63 (m, 2H, CO-CH2-CH2), 1.28 (br s, chain CH2), 2.19

and 2.03 (m, 2H, each for CH2-CH=CH-CH2), 1.30 (m, 2H,

CH2CH3), 0.89 (distorted t, 3H, terminal CH3), 
13C NMR

(CDCl3) δ (ppm): 173 (C=O), 152.0 (N=C-N), 154.5 (N-C=N,

tetrazole), 139.1 (N-C=C), 140.2 (O2N-C), 34.5 (N-CH2), 62.1

(N-CH2- CH2), 33.4 (CO-CH2), 24.8 (CO-CH2-CH2), 29.1,

29.6, 29.0, 25.4, 34.4 (C-8), 60.8 (C-9), 61.0 (C-10), 45.6 C-

11), 65.5 (C-12), 37.3 (C-13), 24.2, 28.6, 30.2, 24.0, 14.1,

12.0, ESI-MS m/z: [M+ + 1] 615.58.

2-(2-Methyl-5-nitro-1H-imidazol-1-yl)-ethyl-12-

hydroxy-9,10-dibromo-(5'-methyl-1H-tetrazol-1-yl)

octadecanoate (7b): Yield 16 %; brown liquid; Anal. calc.

for C24H41N3O5Br2: C 47.15, H 6.76, Br 26.14, N 6.87 %.

Found: C 47.13; H 6.78, Br 26.13, N 6.83 %. IR (KBr, νmax,

cm-1): 1737 (C=O), 3355 (OH), 2925, 2853, 1533, 1461, 1534,

667; 1H NMR (CDCl3) δ (ppm): 7.87 (s, 1H, N-CH=C), 4.51

(t, 2H, N-CH2), 4.32 (t, 2H, N-CH2-CH2), 2.44 (s, 3H, C-CH3),

5.29 (m, 2H, CH=CH), 3.59 (m, 1H, CH-OH), 2.31 (br s, 1H,

CH-OH), 2.32 (m, 2H, CO-CH2), 1.62 (m, 2H, CO-CH2-CH2),

1.28 (br s, chain CH2), 2.18 and 2.03 (m, 2H, each for CH2-

CH=CH-CH2), 1.30 (m, 2H, CH2CH3), 0.90 (distorted t, 3H,

terminal CH3), 
13C NMR (CDCl3) δ (ppm): 173 (C=O), 152.2

(N=C-N), 139.0 (N-C=C), 140.0 (O2N-C), 34.6 (N-CH2), 62.4

(N-CH2- CH2), 33.9 (CO-CH2), 24.5 (CO-CH2-CH2), 29.1,

29.4, 29.0, 25.3, 34.0 (C-8), 60.4 (C-9), 61.2 (C-10), 45.6 C-

11), 65.6 (C-12), 34.6 (C-13), 24.7, 28.9, 30.7, 25.5, 14.3,

12.6, ESI-MS m/z: [M+ + 1] 612.41.

RESULTS AND DISCUSSION

The synthesis of long chain fatty acid alkenoates of metro-

nidazole (5-8) and their tetrazole derivatives (5a-7a) major

products along with minor products (5b-7b) was performed

in a manner as outlined in Schemes I-III.

In the IR spectra of fatty alkenoates 5-8, the appearance

of characteristic band in the region of 1739-1736 cm-1 confirmed

the presence of an ester carbonyl group. The 1H NMR spectra

of fatty alkenoates were more informative regarding the

structures of 5-8. In addition to the normal signals of fatty

ester other characteristic signals were observed in the range

of δ 7.81-7.93 (s, 1H), δ 2.40-2.49 (s, 3H,) assignable to imida-

zole ring protons. The signals appeared in the range of δ 4.54-

4.63 (t, 2H) and δ 4.32-4.37 (t, 2H) were attributed to methylene

protons (N-CH2-CH2). These data confirmed the presence of

imidazole ring in the fatty alkenoates 5-8. The structures of

all these compounds were further confirmed by 13C NMR

spectra. A characteristic signal for the ester carbonyl group

appeared in the range of δ 173.0-173.8. The signals at δ 150.7-

154.2, δ 138.5-140.5 and δ 133.0-138.2 further confirmed the

presence of imidazole ring in fatty alkenoates 5-8. Assignment

of selected characteristic IR bands provides significant

indications for the formation of the α-bromo-5'-methyl tetrazole

derivatives (5a-7a). All the compounds showed sharp bands

in the region 1245-1240 and 984-982 cm-1 which confirmed

the formation of tetrazole ring. In addition, the absorption

bands at 665-668 cm-1 were attributed to the bromo group,

which also confirm the formation of desired α-bromo-5'-methyl

tetrazole derivatives. The 1H NMR spectrum of compound 5a

was also in agreement with the formation of a tetrazole ring as

the chemical shift of C-10 proton has shifted up field from δ

5.82 to δ 4.65 due to the ring formation. Two methylene protons

(Hz, HE) attached to bromine are magnetically non-equivalent

by virtue of their different stereochemistry, therefore they have

different chemical shift in their 1H NMR spectrum and appeared

at δ 3.90 (s, 1H, HzC-Br) and δ3.8 (dist. d, 1H, HEC-Br, J =

3.0), respectively.

In addition to the normal signals of fatty acid ester (5)

other characteristic signal was observed at δ 2.51 for methyl

protons of tetrazole ring. These data confirmed the structure

of 5a which was further supported by its 13C NMR studies.

The signals at δ 45.5, δ 34.8 and 150.1 were attributed to CH-

N, CH2-Br and N-C=N, respectively indicating the presence

of bromo group and tetrazole ring respectively in 5a. The

signals due to the imidazole ring and fatty ester resonate at

their usual position. Similarly other compounds were charac-

terized from their spectral data.
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Conclusion

Some long chain fatty alkenoates of 1-[2-hydroxyethyl]-

2-methyl-5-nitroimidazole and their novel tetrazole derivatives

were synthesized. The in vitro antiamicrobial activity was

examined by agar well diffusion method30. The results showed

that all compounds exhibited promising inhibitory action

against both the groups of bacteria and two strains of fungus

(Tables 1-3).

TABLE-1 
ANTIBACTERIAL ACTIVITY OF LONG CHAIN FATTY 

ALKENOATES OF METRONIDAZOLE  

(5-8) THEIR TETRAZOLE DERIVATIVES (5a-7a) 

Diameter of zone of inhibition (mm) 
Comp. 

Gram-positive bacteria Gram-negative bacteria 

 S. aureus B. subtilis S. typhimurium E. coli 

5 18.2 17.4 16.2 16.1 

6 20.2 19.5 20.2 12.7 

7 26.9 20.6 19.5 19.7 

8 22.2 17.2 18.2 19.5 

5a 16.2 14.5 16.6 15.2 

6a 18.5 20.2 18.3 18.2 

7a 19.5 18.4 16.2 16.4 

Chloramph. 25.5 22.5 18.2 20.2 

DMSO - - - - 

Positive control: Chloramphenical and negative control (DMSO) 
measured byHalo zone test (unit, mm) 

 

TABLE-2 

 MINIMUM INHIBITORY CONCENTRATION  

(MIC) OF COMPOUNDS (5-8) AND (5a-7a) 

Minimum inhibitory concentration (MIC) (µg/mL) 
Compounds 

S. aureus B. subtilis S. typhimurium E. coli 

5 45 54 43 36 

6 25 25 29 56 

7 35 38 26 32 

8 30 28 25 24 

5a 52 28 35 28 

6a 60 32 28 25 

7a 72 24 26 34 

Chloramph. 30 30 30 30 

 

TABLE-3 
ANTIFUNGAL ACTIVITY OF LONG CHAIN FATTY 

ALKENOATES OF METRONIDAZOLE (5-8) THEIR  

TETRAZOLE DERIVATIVES (5a-7a) 

Diameter of zone of 
inhibition (mm) 

MIC (µg/mL) 
Compound 

C. albicans B. subtilis C. albicans B. subtilis 

5 10.2 12.2 250 205 

6 16.8 14.5 122 255 

7 20.8 19.8 60 54 

8 20.5 17.6 72 63 

5a 18.0 17.9 215 258 

6a 20.0 16.5 83 122 

7a 20.2 18.2 124 76 

Ketoconazole 22.5 22.5 100 100 

DMSO - - - - 

Positive control: Ketoconazole and negative control (DMSO) 
measured byHalo zone test (unit, mm) 

 

2-(2-methyl-5-nitro-1H-imidazol-1-yl)-ethyl-threo-12-

hydroxy-9/10-bromo-10/9-(5'-methyl-1H-tetrazol-1-yl)

octadecanoate (7a) was found most active (IC50 = 24.6 mM)

antimicrobial agent among all the synthesized compounds.
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