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ABSTRACT

A Seriesof 2-(Phenoxymethyl)-1-phenyl-1H-benzo(d)imidazole, with differ-
ent substituent’s at the phenoxymethyl ring have been synthesized in good
yields by the condensation of N*-phenylbenzene-1,2-diaminedihydrochlo-
ride and substituted henoxyacetic acids in presence of water as solvent
under reflux condition. All the synthesized compounds were evaluated for
their bioactivity studieslike antioxidants, antibacterial, antifungal.

© 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Theimidazoleringisaconstituent of several im-
portant natural products, including purine, histamine,
histidineand nucleic acid. Therefore, thebulk of imi-
dazole produced isused in the preparation of biologi-
cally active compounds. Benzimidazolesand their de-
rivativesareimportant constituentsof biologicd active
compoundslike a bendazole, mebendazole etc. They
exhibit severa biologicd activitiessuch asantibacte-
rialt, antiviral!d, antitumoral 4, antiinflammatery,
antifungd!®, antihndmintic™, antiHIV®, antihistaminic®
1 antiulcer™213, cardiotonic, antihypertensive>19,
and neurol eptic*” activities. Thereforewehave syn-
thesized thetitle compounds and their derivatives by
the condensation of N1-phenylbenzene-1,2-diamine-
dihydrochloridewith substituted phenoxyacetic acids
inreflux condition and screened for antioxidants, anti-
bacterid, antifungd activity studies.

EXPERIMENTAL

Melting points were determined over Thomas
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Hoover melting point apparatus and are uncorrected.
IR spectrawere recorded on Bio-Rad win FTIR and
Perkin EImer 283 double beam spectrophotometer as
KBr pellets. 1IH-NMR spectrawere recorded at 500
MHz with a Bruker Avance Dpx 300 instrument in
CDCI,, unlessotherwise specified. Mass spectrawere
recorded, under ESI-MasswithaL C-Trap-SL instru-
ment and presented asm/z (% rdl. int). TLC wasused
to monitor the progress of the reactionsand purity of
the synthesized compounds.

General procedure

Thetitlecompounds, 2-(Phenoxymethyl)-1-phenyl-
1H-benzo(d)i midazolewere synthesized according to
thereactionsshown in Scheme 1. First phenoxyacetic
acids (4) were prepared by base mediated condensa-
tion of corresponding phenolswith chloroacetic acid.
The desired N1-phenylbenzene-1,2-diaminedihydro-
chloride (2) was prepared from commercialy available
N1-phenylbenzene-1,2-diamine. Compounds (5a-5i)
wereobta nedinthefind step by conventiond refluxion
of compounds (2) and (4) inwater. Theresulting reac-
tionmixtureiscooled and it ismadedistinctly basic by
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TABLE 1: 2-(Phenoxymethyl)-1-phenyl-1H-benzo(d)imida- TABLE 2: Antioxidant oxidant

zole (5a-5i) Compound 1© 50 uM

Compound R' R? Yied(%) melting point°C VitamicC 852

5a H H 80 200-202 Vitamin-E 796

5b CH; H 83 110-112 BHA 966

5c H CH; 86 68-70 BHT 381

5d cl H 85 138-140 54 150

5e H C 8l 82-84 5b 250

5f H Br 80 120-121 5¢c 280

59 Cl NO, 82 158-159 5d 320

5h  NO, CH, 84 189-190 5e 350

5i CH; CI 85 105-106 5f 330

thegradua addition of concentrated ammoniasol ution. 59 310

Theresulting solid wasfiltered, dried and purified by sh 350

5i 340

recrystdlization.
2-(Phenoxymethyl)-1-phenyl-1H-benzo(d)imida-
zole(5a)

IR(KBr) v cm: 3048, 2942, 1605, 1590, 1505,
1454, 1402, 1365, 1334, 1292, 1236, 1182, 1012,
932, 884, 815, 754. *H-NMR (5 ppm): 7.85 (1H, d,
H-5), 7.43-7.53 (5H, m, Ar-H"), 7.31 (1H, d, H-4),
7.28(1H, d, H-3), 7.21(1H, d, H-2), 6.82-6.98 (5H,
m, N-Ar-H’"), 5.14 (2H, s, CH,). LC-MS (ESI,
positiveionmode): m/z 301(M+H)* .
2-((o-talyloxy)methyl)-1-phenyl-1H-benzo(d)imida-
zole5b

IR(KBr) v cmt: 3068, 2920, 1610, 1589, 1490,
1445, 1420, 1290, 1245, 818, 752. *H-NMR (6 ppm):
7.84 (1H, d, H-5), 7.40-7.50 (5H, m, N-Ar-H’), 7.28

(1H, d, H-4), 7.18 (1H, d, H-3), 7.08 (1H, d, H-2),
7.32 (1H, dd, H-3"), 7.12 (1H, d, H-4"), 6.88 (1H,
d, H-5"), 6.76 (1H, dd, H-6"), 5.16 (2H, s, CH,),
2.26 (3H, s, CH,). LC-MS: (ESlI, positiveion mode):
m/z 315 (M+H)*.
2-((p-tolyloxy)methyl)-1-phenyl-1H-benzo(d)imida-
zole (5¢)

IR(KBr) v cnrt: 3052, 2943, 1610, 1588, 1505,
1452, 1401, 1363, 1290, 1235, 1182, 1010, 930, 880,
812, 752. *H-NMR (5 ppm): 7.86 (1H, d, H-5) 7.45-
7.55 (5H, m, N-Ar-H'), 7.32-7.35 (1H, d, H-4), 7.29
(1H,d, H-3), 7.20(1H, d, H-2), 7.03 (2H, d, H-3",5"),
6.79(2H,d,H-2",6"),5.18(2H,s,CH,),2.25(3H, s,
CH,).LC-MS (ES, podtiveionmode): m/z315(M+H)*.
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TABLE : 3Antibacterial activity

Zone of inhibition (mm)

TABLE 4: Antifungal activity

Zone of inhibition (mm)

SNo  compound  ~Saphylococcus BacillusEscherichia  SNO. Compound Concentration pl.- =t =0
aureus subtilis coli

1 5a 10 8 8 1 Ea 10 2 2

2 5b 12 10 10 20 2 2

3 5¢ 12 10 10 2 5h 10 2 2

4 5d 14 12 14 20 3 3

5 5e 14 12 14 3 5 10 2 3

6 5f 15 14 10 20 3 4

7 5¢ 13 12 12 4 - 10 2 2

8 5h 14 13 14 20 2 4

9 5i 13 14 13 5 o 10 2 2

10 Chloramphenicol 18 16 18 20 2 4
2-((2-chlor ophenoxy)methyl)-1-phenyl-1H-benzo- 5 . 10 2 3
(d)imidazole(5d) 20 3 3
IR(KBTr) v cnmrt: 3070, 2919, 1605, 1588, 1488, 2 59 10 3 4
1450, 1421, 1291, 1241, 816, 754. 'H-NMR (6 ppm): 20 3 3
7.85(1H, d, H-5) 7.44-7.53 (5H, m, N-Ar-H’), 7.40 g - 10 2 4
(1H, dd, H-3"), 7.32 (1H, d, H-4), 7.26 (1H, d, H- 20 3 4
3),7.22 (1H, d, H-4""), 7.18 (1H, d, H-2), 6.99 (1H, o 5 10 3 3
d, H-5"), 6.89 (1H, dd, H-6"),5.12 (2H, s, CH,) . 20 4 4
LC-MS: (ESl, positiveion mode): m/z 335.5 (M+H)*. 10 8 8

10 Fluconazole
2-((4-chlor ophenoxy)methyl)-1-phenyl-1H-benzo- 20 10 10

(d)imidazole (5¢)

IR(KBr) v.cmt: 3051, 2941, 1605, 1590, 1500,
1455, 1400, 1365, 1285, 1230, 1180, 1015, 935, 875,
812, 755. 'H-NMR (6 ppm): 7.80 (1H, d, H-5) 7.40-
7.51 (5H, m, N-Ar-H"), 7.32 (1H, d, H-4), 7.25 (1H,
d, H-3), 7.01 (1H, d, H-2), 6.99 (2H, d, H-3", 5"),
6.75(2H, d, H-2",6"),5.12 (2H, s, CH,). LC-MS:
(ESI, positiveionmode): m/z 335.5 (M+H)".
2-((4-bromophenoxy)methyl)-1-phenyl-1H-benzo-
(d)imidazole (5f)

IR(KBr) v.cm: 3052, 2941, 1610, 1595, 1500,
1455, 1400, 1365, 1285, 1230, 1170, 1015, 920, 875,
812, 745. 'H-NMR (6 ppm): 7.80 (1H, d, H-5) 7.40-
7.50 (5H, m, N-Ar-H"), 7.30 (1H, d, H-4), 7.24 (1H,
d, H-3), 7.0 (1H, d, H-2), 6.89 (2H, d, H-3", 5"),
6.70 (2H, d, H-2", 6"), 5.10 (2H, s, CH,). LC-MS:
(ESI, positiveionmode): m/z 380 (M+H)".
2-((2-chlor o-4-nitr ophenoxy)methyl)-1-phenyl-1H-
benzo(d)imidazole (5g)

IR(KBr) v cmt: 3070, 2919, 1605, 1588, 1488,
1450, 1421, 1291, 1241, 816, 754. *H-NMR (6 ppm):
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7.85(1H, d, H-5) 7.40-7.50 (5H, m, N-Ar-H"), 7.45
(1H, dd, H-3"), 7.30 (1H, d, H-4), 7.25 (1H, d, H-
3),7.12 (1H, d, H-2), 6.90 (1H, d, H-5""), 6.81 (1H,
dd,H-6")5.1(2H,s,CH,) LC-MS: (ESI, positiveion
mode): m/z 380 (M+H)"*.

2-((4-methyl-2-nitr ophenoxy)methyl)-1-phenyl-1H-
benzo(d)imidazole(5h)

IR(KBr) v.cm?: 3052, 2943, 1610, 1588, 1505,
1452, 1401, 1363, 1290, 1235, 1182, 1010, 930, 880,
812, 752. 'H-NMR (6 ppm): 7.84 (1H, d, H-5) 7.40-
7.51 (5H, m, N-Ar-H), 7.30-7.32 (1H, d, H-4), 7.22
(1H, d, H-3), 7.20 (1H, d, H-2), 7.03 (2H, d, H-3",
5"), 6.72 (2H, d, H-6"), 5.16 ( 2H, s, CH,), 2.20
(8H, s, CH,). LC-MS: (ESI, positive ion mode): m/z
360 (M+H)*.
2-((4-chlor o-2-methylphenoxy)methyl)-1-phenyl-
1H-benzo(d)imidazole (5i)

IR(KBr) v.em?: 3052, 2943, 1610, 1588, 1505,
1452, 1401, 1363, 1290, 1235, 1182, 1010, 930, 880,
812, 752. 'H-NMR (6 ppm): 7.82 (1H, d, H-5) 7.42-
7.48 (5H, m, N-Ar-H"), 7.22(1H, d, H-4), 7.16(1H,
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d, H-3), 7.08 (1H, d, H-2), 7.03 (1H, dd, H-3""), 6.79
(1H,d,H-5"),6.7(1H, dd, H-6"),5.18 (2H, s, CH,),
2.25(3H, s,CH,). LC-MS: (ESI, positive ion mode) :
m/z 349 (M+H)*.

RESULTSAND DISCUSSION

2-(Phenoxymethyl)- 1-phenyl-1H-benzo(d)imida:
zole (5a) was synthesized by the condensation of N*-
phenylbenzene-1,2-diaminedihydro- chloride (2) and
phenoxy acetic acid (4) in presence of water as solvent
under reflux conditiona 120°. Thestructure of thecom-
pounds (5a) to (5i) isestablished by IR, NMR, Mass
gpectra. The IR spectrum of (5a) showed peaks at
3048, 2945, 1590-1454, 1605-1590 dueto aromatic,
aliphatic, C=N and aromatic groupsrespectively. Its
LCMS spectrum at m/z 301 for (M+H)* and the el-
ementd anays sindicated the MF of thecompound to
be C,;H,N,,. The 'HNMR of (5a) showed charac-
teristic peaks at 7.432-7.53 (5H, m, Ar-H""), 6.82-
6.98 (5H, m, N-Ar-H'), 5.14 (2H, s, CH,) indicating
the structure to be 2-phenoxymethyl-1-phenyl-1H-
benzo(d)imidazole. Theother derivativeslike (5b-5i)
were synthesized using different substituted phenoxy
aceticacids. (TABLE 1, Scheme1).

Antioxidant activity

All the synthes zed compoundswere screened for
their antioxidant activity by superoxidefreeradicd scav-
enging activity!??23, Thereaction mixture contained
EDTA (6.6mM), NaCN (3ug) riboflavin (2um), NBT
(50um), variousconcentrationsof thetest drugin etha:
nol and aphosphate buffer (58mM, PH 7.8) inafinal
volumeof 3ml. Optica density wasmessured at 560nm.
Thetest tubeswereuniformly illuminated withanin-
candescent lamp for 15 min, after which the optical
density wasmeasured again at 560nm. The percent in-
hibition of superoxideradica generation wasmeasured
by comparing mean absorbance val ues of the control
and those of thetest substances. IC_ vaueswere ob-
tained from the plot drawn of concentrationin ugverses
percentage inhibition and were converted into uM. All
thetestswererunintriplicateand averaged. Vitamin C,
VitaminE, BHA, and BHT wereused asreference stan-
dardsto determinethe sengitivity of antioxidant activity.
Based on theresults (TABLE 2) it is concluded that

= Fyl) Paper

compounds (5a-5i) showed moderate antioxidant prop-
erty.
Antibacterial activity

All the synthes zed compoundswere screened for
their antibacterial activity by paper disc diffusion
method*819, Saphylococcus aureus, Bacillussubtilis
and Escherichia coli were used astest organism. The
discs(6mmin diameter) impregnated with 10vL of the
test compounds (500ug/disc) at the concentration of
50mg/mL were placed on theinoculated agar. DMF
was employed asthe solvent to dissol vethe test com-
pound and negativecontrol. Chloramphenicol (Sug/disc)
was used as positive reference standardsto determine
thesensitivity of eeach microbia speciestested. Thein-
oculated plateswereincubated at 37°C for 24h. Anti-
microbial activity was eval uated by measuring thedi-
ameter of zoneof inhibition againgt test organisms. Based
on theresults (TABLE 3) it is concluded that com-
pounds (5a-5i) showed moderate activity against Sa-
phylococcus aureus, Bacillus subtilis and Escheri-
chiacali.

Antifungal activity

All thenewly synthesi zed compoundswerescreened
invitrofor their antifungd activity by Agar cupmethod @2
and Aspergillusniger, Pencilliumchrysogeniumwere
used astest organisms. Potato dextrose agar was used
as basal medium on sterile glass Petri dishes. The
saboroudes broth medium was prepared by taking pep-
tone (1.0g) and dextrose (4.0g) inwarm distilled water
(100mL.). Theselected fungd culture, Snglecolony was
inoculated into broth medium and kept for incubation
for overnight at 25°C. The saboroudes agar medium
was prepared by taking peptone (1.0g), dextrose (4.0g)
and agar (2.0g) inwarm distilled water (100mL) and
plated into petri dishes, allowed to solidification. The
funga culturewas spread evenly over the surface and
left for few minutesto percolatethe culture. Wellswere
created using asterile borer into thesolidified agar me-
dium and the compoundswere added to each well 10-
20uL at peripheral and the reference compound
fluconazolewas added at the centre. The plateswere
incubated at about 25°C for 3 days. After incubation
period the plateswere collected and record theinhibi-
tion zonein mm from themargin of thewdll.

- @W CHEMISTRY

Hn Tndéan g%wumé



170 Synthesis of substituted 2-(phenoxymethyl)-1-phenyl-1H-benzo(d)imidazoles

OCAIJ, 6(2) June 2010

FPull Paper =

Dimethyl sulphoxide (DM SO) was used assolvent
to prepare the stock solutions (5mgin 0.5mL) of the
compoundsinitially and also to maintain proper con-
trol. A control well wasalso placed onthetest platesto
comparetheeffect of thetest samplesandto nullify the
effect of solvent (DM SO) respectively. Based onthe
results (TABLE 4) it isconcluded that compounds (5a-
5i) exhibited lessantifungd activitiesagainst Aspergil-
lusniger and Pencillium chrysogenium.

CONCLUSION

Thesignificanceof present finding alsorelatesto
reducing use of organic solventsand potentially toxic
hazardous materids, aswell asitssmplicity and inher-
ent lower costs. Many reports haverevea ed that the
influence of thesubgtitution at the 1,2 and 5 positions of
the benzimidazoleringisvery important for varioustypes
of biological activitiessuch asantibacterial, antivirad,
antitumor and anti-inflammatory have been reported 2-
(Phenoxymethyl)-1-phenyl-1H-benzo(d)imidazole (5a-
5i) were synthes zed and eval uated for their bioactivity
studies. All the compoundswere found to possessmod-
erate antibacteria activity lessantifungal activity and
moderate anti oxidant when compared to standard.
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