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ABSTRACT

Heterocyclic compounds containing the five-membered oxadiazole nucleus possess verity
of biological activities. 1,3,4- oxadiazole moieties are important because of their versatile biological
action. The present study depicts synthesis of some novel 2-(2-(cyclopropylmethoxy)phenyl)-5-
methyl-1,3,4- oxadiazole was prepared from N-acetyl-2-(cyclopropylmethoxy)benzohydrazide by
using triphenylphosphine, triethylamine, carbon tetrachloride and acetonitrile at 100°C for 1h. The
final compound was examined for its antibacterial activity.

Keywords: Antibacterial activity , (oromomethyl)cyclopropane, gentamicin, hydrazine
monohydrate, triphenylphosphine

INTRODUCTION

Compounds bearing oxadiazole moiety
are of great importance Between five-membered
heterocycles which have been recognized as
privileged structures in medicinal chemistry.
Four isomers of oxadiazoles are well-known
which, amongst of them 1,3,4-oxadiazole nucleus
is found in many therapeutic agents, such as
Fenadiazole, Nesapidil, Furamizole, and Raltegravir
(Figure 1),

1,3,4-oxadiazole derivatives exhibited a wide
variety of biological activities such as antimicrobial,
antimitotic, antihypertensive, anticonvulsant, anti-
inflammatory, and muscle relaxant®'*. The valuable
medicinal properties of 1,3,4-oxadiazole make
these compounds an important structural unit to be
the subject of extensive research in recent years.
Therefore, development of new structures of 1,3,4-
oxadiazole would be highly desirable.
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The common methods used for the
synthesis of 1,3,4-oxadiazoles involves the cyclization
of the carboxylic acid hydrazides with a variety of
dehydrating reagents such as POCI3, concentrated
sulfuric acid, phosphonium salts and Burgess-type

reagents.
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Herein, we reported a five steps synthesis
of 2-(2-(cyclopropylmethoxy)phenyl)-5-methyl-1,3,4-
oxadiazole, starting from 2-hydroxybenzoic acid in
good yield (Scheme 1).

Furamizole ( an antibiotic)

Fig. 1: Structures of some medicinally active 1,3,4-oxadiazole derivatives
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Scheme 1: Preparation of 2-(2-
(cyclopropylmethoxy)phenyl)-5-methyl-1,3,4-
oxadiazole

Reagents and Instrumentation

All reagents were purchased from Merck
and Aldrich and used without further purification. The
NMR spectra were recorded on a Bruker Avance DPX
400 MHz instrument. The spectra were measured
in DMSO-d6 relative to TMS (0.00 ppm). Elemental
analysis was performed on a Heraeus CHN-O-Rapid
analyzer. TLC was performed on silica gel Polygram
SIL G/UV 254 plates.

Experimental Procedure
Preparation of ethyl 2-hydroxybenzoate
Thionyl chloride (20 mL, 0.275 mmol) was

added dropwise to a stirred solution of salicylic acid
(10 g, 0.0724 mmol) in ethanol (50 mL) at 0°C and the
mixture was stirred for 12h at 80°C. After completion
of starting material (TLC monitoring), the reaction
mixture was concentrated to remove the unreacted
thionyl chloride and ethanol under reduced pressure.
The residue was diluted with water and extracted
with MTBE solvent . The organic layer was washed
with an aqueous solution of NaHCO3 (10%), dried
with sodium sulfate and concentrated under reduced
pressure to obtain the pure product as a brown color
liquid (Yield: 65%). 'H-NMR(400 MHz, DMSO-d,):
8 = 10.58 (s, 1H, OH), 7.79 (d, J = 7.6 Hz, 1H),
7.51 (t, J = 8.0 Hz, 1H), 6.93-7.00 (m, 2H), 4.37
(9, J =6.8 Hz, 2H), 1.34 (t, J = 7.2 Hz, 3H) ppm; IR:
3189 (O-H, phenol), 2988, 1675, 1614, 1480, 1300,
1249, 1216, 1091, 808, 756, 705 cm-1.

Preparation of 2-hydroxybenzohydrazide
Hydrazine monohydrate (20 mL) was
added to a solution of ethyl 2-hydroxybenzoate
(4 g, 0.024 mmol) in ethanol (100 mL) at room
temperature and the reaction mixture was heated
to 80°C and and stirred for 2h at same temperature.
After completion of the reaction (TLC monitoring),
ethanol was concentrated. To that residue ice cold
water was added and stirred for 30 min until a white
color solid was precipitated. The white solid was
filtered and dried under vacuum (Yield 70%). 'H-
NMR(400 MHz, DMSO-d6 ): 4 = 10.10 (s,1H, OH),
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7.78-7.81 (dd, J=7.6, 1.6 Hz, 1H), 7.36 (td, J= 7.6,
1.6 Hz, 1H), 6.83-6.90 (m, 2H), 4.71 (s, 2H, NH2); IR:
3274 (N-H, amide), 1652, 1530, 1372, 1304, 1245,
1146, 1033, 957, 756 cm™.

Preparation of N’- acetyl- 2- hydroxy benzo
hydrazide

A mixture of 2-hydroxybenzohydrazide (2.5
g, 0.016 mmol) and acetic acid (25 mL) was heated
to 80°C and stirred for 2h. After completion of the
reaction (TLC monitoring), the mixture was poured
into ice cold water and stirred for 15 min until a white
color solid was precipitated. The solid was filtered
and dried under vacuum (Yield 56%). 'H-NMR(400
MHz, DMSO-d6): 6 = 11.89 (s, 1H, OH), 10.52 (d,
J=2Hz,NH), 10.15 (d, J=2 Hz, 1H, NH), 7.6-7.89
(dd, J=8.0, 1.2 Hz, 1H), 7.45 (td, J= 8.2, 1.6 Hz,
1H), 6.91-6.97 (m, 2H), 1.95 (s, 3H, CH3) ppm; *C-
NMR (100 MHz, DMSO-d6): 56 = 167.8, 166.6, 158.8,
133.9, 128.3, 119.0, 117.2, 114.6, 20.4; IR: 3413
(O-H, phenol), 3318 (N-H, amide), 3040 (C-H Ar)
,1672, 1634, 1529, 1492, 1456, 1367, 1302, 1232,
1162, 1100, 1019, 962, 786, 742 cm.

>\ H1

Scheme 2: assigned protons for 2-(2-
(cyclopropylmethoxy)phenyl)-5-methyl-1,3,4-
oxadiazole structure
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Preparation of N’-acetyl-2-(cyclopropylmethoxy)
benzohydrazide

To a solution of N’-acetyl-2-
hydroxybenzohydrazide (1 g, 0.0051 mmol) in
acetonitrile: water (9:1) (10 mL) was added potassium
carbonate (1.97 g, 0.015 mmol) and stirred for 15 min
at room temperature. To this solution (bromomethyl)
cyclopropane (0.83 g, 0.0061 mmol) was added
dropwise and the reaction mixture heated at 90°C
for 12 h. After1 consumption of starting material,
acetonitrile was concentrated, then residue was
diluted with water and extracted with ethyl acetate.
Organic layer was dried over sodium sulphate and
concentrated under reduced pressure to get off white
semi solid. This crude was treated with hexane at
0°C and precipitated solid was filtered off to obtain
the white solid (Yield 42%). '"H-NMR(400 MHz,
DMSO-d6):5=10.43 (s,1H, NH), 10.15 (s, 1H, NH),
7.81-7.83(dd, J=7.6, 1.6 Hz, 1H), 7.46-7.51 (td, J=
7.2,1.2 Hz, 1H), 7.04-7.16 (m, 2H), 4.02 (d, J=7.2
Hz, 2H), 1.93 (s, 3H), 1.28-1.34 (m, 1H), 0.55-0.60
(m, 4H);*C-NMR (100 MHz, DMSO-d6): 5 = 166.8,
162.6, 156.4, 132.8, 130.6, 120.9, 113.5, 73.2, 20.3,
9.9, 3.1; LC-MS: 249[M+H]; IR: 3316 (N-H, amide),
3215(N-H, amide), 3001, 2876, 1614, 1561, 1477,
1233, 1162, 1110, 986, 846, 745, 706 cm"".

Preparation of 2-(2-(cyclopropylmethoxy)
phenyl)-5-methyl-1,3,4- oxadiazole

To a solution of N’-acetyl-2-
(cyclopropylmethoxy)benzohydrazide (250 mg, 0.001
mmol) in acetonitrile (2.5 mL) was added a mixture
of triphenylphosphine (341 mg, 0.0015 mmol),
triethylamine (152 mg, 0.0015 mmol) and carbon
tetrachloride (1.25 mL) under magnetic stirring. The
reaction mixture was heated to 100°C and stirred

Table 1: antibacterial activity of 2-(2-(cyclopropylmethoxy)phenyl)-5-methyl-1,3,4- oxadiazole

Antibacterial activity

Sample Conc. Zone of inhibition (mm)
(ng/well) S. aureus E. coli B. cereus K. pneumonia
Cpd-6 50 0.00 +0.00 0.00 + 0.00 0.00 +0.00 0.00 +0.00
100 0.00 +0.00 0.00 + 0.00 0.00 +0.00 0.00 +0.00
150 0.00 +0.00 10.00 + 0.00 0.00 + 0.00 10.00 + 0.00
200 0.00 +0.00 10.67 + 0.58 0.00 + 0.00 10.33 + 0.00
Gentamicin 10 16.00 + 1.00 14.67 + 0.58 15.67 + 0.58 14.33 + 0.58

Values are means of three independent analysis + Standard Deviation (n=3)
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for 1h at same temperature. After completion (TLC
monitoring), the reaction mixture was completely
concentrated and the crude product was purified
by column chromatography eluted by ethyl acetate/
hexane (5-10%) (Yield 52%). 'H-NMR(400 MHz,
CDCI3-d6): 7.90-7.93 (dd, J=7.6, 1.6 Hz, 1H), 7.42-
7.47 (id, J = 8.0, 1.6 Hz, 1H), 7.00-7.07 (m, 2H),
3.99 (d, J=6.4 Hz, 2H), 2.61 (s, 3H), 1.26-1.33 (m,
1H), 0.46-0.62 (m, 4H) ppm; *C-NMR (100 MHz,

100

B0
L]
]

28073

3180.90

S0

“elansmittance

-10

SELVAM et al., Orient. J. Chem., Vol. 33(3), 1502-1512 (2017)

CDCI3-d6): 6 = 163.9, 163.5, 157.1, 132.7, 130.5,
120.8, 113.9, 113.7, 73.2, 11.0, 10.1, 3.0; LC-MS:
231[M+H]J; IR: 3069, 3003, 2929, 2867, 1592, 1534,
1466, 1403, 1349, 1287, 1251, 1167, 1120, 1000,
761, 703 cm™; Anal. Calcd. For C13H14N202; C,
67.81;H,6.13; N, 12.17. Found: C, 67.11;H, 6.06;
N, 12.03.
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Fig. 1: FTIR spectrum of Ethyl 2-hydroxybenzoate
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Fig. 2:

1H-NMR spectrum of Ethyl 2-hydroxybenzoate
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Antibacterial activity

The in vitro antibacterial activity of 2-(2-
(cyclopropylmethoxy)phenyl)-5-methyl-1,3,4-
oxadiazole was analyzed by minimum inhibitory
concentration (MIC) method. Escherichia coli and
Klebsiella pneumonia as Gram negative bacteria
and Staphylococcus aureus and Bacillus cereus
as Gram positive bacteria were used to determine
the antibacterial activity. Different concentrations of
50, 100, 150 and 200 ig/mL of the sample in N,N-
dimethyl formamide (DMF) were prepared in the test
tubes. The lowest inhibitory concentration of the test
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compounds was determined by MIC method that
shows the zone of inhibition after 18h. gentamicin
was used as the standard drug in the assay

RESULTS AND DISCUSSION

2-(2-(cyclopropylmethoxy)phenyl)-5-
methyl-1,3,4- oxadiazole was prepared in good yield
viaafive step synthesis starting from 2-hydroxybenzoic
acid (scheme 1). 2-Hydroxybenzohydrazide was
synthesized in two first steps esterification followed by
hydrazinolysis. N'-acetyl-2-hydroxybenzohydrazide
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was prepared by acylation reaction. The hydroxyl
group then protected by the using of (boromomethyl)
cyclopropane. An intramolecular dehydration-
cyclization process using triphenylphosphine and
triethylamine results in the synthesis of targeted
molecular in good yield. The structures of the
synthesized compounds at the end of each stage

SELVAM et al., Orient. J. Chem., Vol. 33(3), 1502-1512 (2017)

were also confirmed by NMR and FT-IR analysis.
The structure of 2-(2-(cyclopropylmethoxy)phenyl)-
5-methyl-1,3,4- oxadiazole was confirmed on the
basis of Hand C-NMR, LC-MS, FT-IR and elemental
analysis. The disappearance of NH protons in NMR
as well as IR spectra confirmed the synthesis of
oxadiazole ring.
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The '"H-NMR spectra of 2-(2-
(cyclopropylmethoxy)phenyl)-5-methyl-1,3,4-
oxadiazole contained three signals in the aromatic
region; a doublet of doublet (°J = 7.6, “J = 1.6 Hz)
assigned to proton H-1, the second triplet of doublet
(J = 8.0, “J=1.6 Hz) for proton H-3 and a multiplet

SAIFNMIS0518A-04(Cpd-3)
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for two protons H-2 and H-4. In the aliphatic region,
the signal for CH2 was observed downfield in & 3.99
either as a doublet. Methyl group appears as a singlet
at 6 = 2.61 and proton H-5 shows a multi-plate in
8 =1.26-1.33 (Scheme 2).
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The antibacterial activity of the synthesized
2-(2-(cyclopropylmethoxy)phenyl)-5-methyl-1,3,4-
oxadiazole was evaluated using two Gram-positive
(Staphylococcus aureus and Bacillus cereus) and
two Gram-negative (Escherichia coli and Klebsiella
pneumonia) bacteria. Gentamicin was used as a
reference drug. The MIC values of the compound were
determined by using Muller-Hinton broth (Merck). The
compound demonstrated good antibacterial activity
against the Gram-negative bacteria (Escherichia coli
and Klebsiella pneumonia) (Table 1).

SELVAM et al., Orient. J. Chem., Vol. 33(3), 1502-1512 (2017)

In summary, 2-(2-(cyclopropylmethoxy)
phenyl)-5-methyl-1,3,4- oxadiazole was successfully
synthesized in five steps in good yield and was
used for antibacterial activity against Gram-positive
and Gram-negative bacteria. In comparison with
Gentamicin, the compounds show relatively a good
antibacterial activity.
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