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Abstract:

We are interested in synthesis and developing the chemistry of novel biphenyl imidazole. For
this 5-(4’-bromomethyl-biphenyl -2 yl)-2H-tetrazole (TTBB) was treated with the hexaminium
salts to give aldehyde (1) which on further treatment with benzoin product & hydroxyl
pyralidione to yields the respective biphenyl Imidazole, Oxadiazole (2-4).The structures of the
synthesized compounds were confirmed by Physico-chemical test and spectral techniques, representative
samples were screened for their antimicrobial activity against gram positive and gram negative bacteria.

Introduction:

The development of simple, facile and efficient methodologies for the synthesisof five-member
heterocycles is one of the major challenges in the field of synthetic organic chemistry. Among
five-member heterocyle Imidazole, Oxadiazole and pyrazolesrepresent a class of compounds
having a great importance. Symmetrical and unsymmetricall, 3, 4-oxadiazoles are biologically
versatile compounds  possessing  anti-inflammatory!”,  antifungal anti-parasitic [/,
antimicrobial V™™ and antiviral activities!"""*!. The widespread use of 1,3,4-oxadiazoles as a
used in medicinal chemistry. Also Imidazole derivatives possess various important in biological
properties including fungicidal, herbicidal and plant-growth regulator activities™ *".Some of
the compounds exhibit antiviral and anticancer properties ™" ™1, Substituted imidazole are in
the core portion in many bioactive molecules in sartan family such as losartan and
olmesartan’™They have also been employed in the preparation of ionic liquids[XVI]. Thus, the
synthesis of imidazoles is an important task in organic chemistry. Though the preparation of
benzimidazoles has recently been studied V!X
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Experimental

Melting points of all synthesized compounds were determined in open capillary tubes on an
electro thermal apparatus and are uncorrected. The progress of reaction was monitored by thin
layer chromatography on silica gel coated aluminum plates (Merck) as adsorbent and UV light as
visualizing agent. '"H NMR spectra were recorded on Varian 300 MHz NMR spectrophotometer
using CDCl3/DMSO-d¢ as solvent and TMS as an internal standard (chemical shifts in 6 ppm).
C, H, N estimation was recorded on Carlo Erba 1108 (CHN) Elemental Analyzer.

General procedure for synthesis of hexaminium salts

The solutionof hexamethylenetetramine (5.86 mmol) in CHCl; (20 mL) was added drop wise to
mixture of 5-(4’-bromomethyl-biphenyl -2 yl)-2H-tetrazole (5.86 mmol) & dry CHCI; (20
ml).The mixture was refluxed for 30 min to complete precipitation. The precipitate collected by
filtration and washed with chloroform and dried in vacuum to give hexaminium salts.

Synthesis of 2°-[2H-tetrazole-5-yl]| biphenyl-4-carboaldehyde (1)

A solution of hexaminium salt (0.1g, 0.24 mmol) in 10 ml of ethanol: water (3:2) was refluxed
for 24 h. The reaction mixture was cooled and solvent was removed under reduced pressure

and then water was added (5 mL). The reaction mixture was extracted by ethyl acetate and dried
overMgSO,. The solvent was removed under reduced pressure and crude product was purified by
column chromatography to yields the pure aldehyde (1)

B.P. =120-125 °C, yield = 66%IR (cm-1): 1780(C=0), '" NMR (DMSO-d6, &/ ppm): 5.32 (s,
1H, NH), 7.12-7.56 (m, 8H, Ar -H), 9.70 (s, IH, CHO) >C NMR (DMSO-d6, 8/ ppm): 122-138
(Ar-C), 155(C=N), 190 (CHO)LCMS; m/z: 250; Anal.Calcd for C4H;(N4O C, 67.38 H, 4.66;
N, 22.68% Found: C, 67.54, H, 4.69, N,22.05 %

Synthesis of 2-{3-[2’-(2H-tetrazole-5-yl)-biphenyl-4-yl]-[1, 2, 4] oxadiazole-5-yl methyl}-
pyralidine-3-one (2)

A mixture of compound (2) (1 mole), N-hydroxy-2-3-oxo-pyrrolidin-2yl-acetamidine (1 mole),
ammonium acetate (2 mole), &PEG 400 was reflux for 5-6 hr. Progress of reaction was monitor
by TLC.Upone completion reaction mass was quench in water. Exact in ethyl acetate, Organic
layer was Separated, Concentrated organic layer to get pale yellow oil (2)

B.P=105°C, yield = 77%

IR (cm-1): 1750(C=0), 'H NMR (DMSO-d6, &/ ppm): 2.10(s, 1H, NH),2.50 (t, 2H, CH,),
2.80(t,2H,CH2) ,3.40 ( d, 2H ,CH2) 3.90 (t ,1H, CH),5.80 (s, 1H,NH), 7.30 -7.60 (m, 8H, Ar -H),
C NMR (DMSO-d6, 8/ ppm): 28.42( CH,), 35(CH,),39 ( CH),70.14 (CH,), 120-135 (Ar-C),
180(C=0) LCMS; m/z: 388; Anal.Calcd for C34HsN4O C,62.61; H, 4.16; N, 25.04% Found: C,
61.58; H, 4.66, N, 25.36 %

Synthesis 5-[4’-(5 benzyl-4-phenyl-1H-imidazole-2-yl)-biphenyl-2-yl]-2H-tetrazole (3)

A mixture of compound (2) (1 mole), Benzoin product (1 mole), ammonium acetate (2 mole)
&PEG 400 was reflux for 5-6 hr. Progress of reaction was monitor by TLC. Upon completion
reaction mass was quench in water. Exact in ethyl acetate Organic layer was Separated,
Concentrated organic layer to get pale yellow (3)

B.P. =160-165°C, yield = 72 %

IR (cm-1): 1760(C=0 ester)'H NMR (DMSO-d6, 8/ ppm): 3.50 ( s, 2H ,CH,),5.70 (s, 1H,NH),
7.10 -7.70 (m, 18H, Ar -H), 9.20 (s,1H, NH),"?C NMR (DMSO-d6, &/ ppm): 29.30( CH,), 121-
134 (Ar-C),156(C=N), LCMS; m/z: 453; Anal.Calcd for C5)H3Ns C,79.61; H, 5.16; N, 15.04%
Found: C, 78.58; H, 5.66, N, 15.36 %
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Synthesis of (4-8)5-[4’-(5 benzyl-1, 4-diphenyl-4, 5-dihydro-1H-imidazole-2-yl)-biphenyl-2-
yl]-2H-tetrazole

A mixture of compound (2) (1 mole), Benzoin product (1 mole), ammonium acetate (1 mole),
aromatic amine (1 mole ) &PEG 400 was reflux for 5-6 hr. Progress of reaction was monitor by
TLC. Upon completion reaction mass was quench in water. Exact in dichloromethane. Organic
layer was Separated, Concentrated organic layer to get pale yellow colored oil (4-8)

Spectral Data for aniline (4a)

5-[4’-(5 benzyl-1, 4-diphenyl-4, 5-dihydro-1H-imidazole-2-yl)-biphenyl-2-yl]-2H-tetrazole
Yield: 66%:; b.p. =125-135 °C: IR (cm-1): 1760(C=0 ester), 'H NMR (DMSO-d6, &/ ppm): 2.55
(d, 2H, CH,), 2.90(m,1H,CH) ,3.50 ( d, 1H ,CH), 5.90 (s, 1H,NH), 7.20 -7.60 (m, 23, Ar -H), "°C
NMR (DMSO-d6, &/ ppm): 38.42( CH,), 56.56(CH),65 ( CH), 120-136 (Ar-C), LCMS; m/z:
532; Anal.Calcd for CssHasNg, C,78.61; H,5.16; N,15.04% Found: C, 79.58; H, 4.66, N, 15.36 %
Spectral Data for 1 metoxy aniline (4b)

5-[4-(5 benzyl-1metoxy, 4-phenyl-4, S-dihydro-1H-imidazole-2-yl)-biphenyl-2-yl]-2H-
tetrazole

Yield: 78%; b.p. =125-135 °C: IR (cm-1): 1760(C=0 ester), '"H NMR (DMSO-d6, &/ ppm): 2.60
(d, 2H, CH,), 2.80(m,1H,CH) ,3.40 ( d, 1H ,CH),3.80 (s,3H,OCH3), 5.75 (s, IH,NH), 7.20 -7.60
(m, 22, Ar -H), *C NMR (DMSO-d6, &/ ppm): 38.42( CH,),51.47 (OCHj3),56.88(CH),65.65 (
CH), 120-136 (Ar-C), LCMS; m/z: 562; Anal.Calcd for Cs;cH30N¢O, C,76.61; H, 5.16; N,
14.90% Found: C, 76.58; H, 5.66, N, 15.36 %

Spectral Data for para chloro aniline (4c)

5-[4-(5 benzyl-1chloro, 4-phenyl-4, 5-dihydro-1H-imidazole-2-yl)-biphenyl-2-yl]-2H-
tetrazole

Yield: 80%; b.p. =125-135 °C: IR (cm-1): 1760(C=0 ester), 'H NMR (DMSO-d6, &/ ppm): 2.68
(d, 2H, CH,), 2.74(m,1H,CH) ,3.47 ( d, 1H ,CH), 5.75 (s, IH,NH), 7.20 -7.60 (m, 22, Ar -H), °C
NMR (DMSO-d6, &/ ppm): 35.42( CH,), 55.00(CH), 65.62(CH), 120-136 (Ar-C), LCMS; m/z:
566; Anal.Calcd for C35sH,7NgCIC,74.61; H, 4.16; N, 6.04% Found: C, 74.58; H, 4.66, N, 5.36 %
Spectral Data for para methyl aniline (4d)

5-[4-(5 benzyl-1methyl, 4-phenyl-4, S5-dihydro-1H-imidazole-2-yl)-biphenyl-2-yl]-2H-
tetrazole

Yield: 78%; b.p. =125-135 °C: IR (cm-1): 1760(C=0 ester), 'H NMR (DMSO-d6, &/
ppm):2.30(s,3H,CHs), 2.48 (d, 2H, CH,), 2.65(m,1H,CH) ,3.75 ( d, 1H ,CH), 5.85 (s, 1H,NH),
720 -7.60 (m, 22, Ar -H), "C NMR (DMSO-d6, & ppm): 20(CH;), 35.42( CH,),
53..56(CH),62.30 ( CH), 121-137 (Ar-C), LCMS; m/z: 548; Anal.Calcd for C3;cH3¢N,C,79.61;
H, 5.16; N, 15.04% Found: C, 79.58; H, 5.66, N, 15.36 %

Spectral Data for para nitro aniline (4¢)

5-[4-(5 benzyl-1-nitro, 4-phenyl-4, 5-dihydro-1H-imidazole-2-yl)-biphenyl-2-yl]-2H-
tetrazole

Yield: 80%; b.p. =130-135 °C: IR (cm-1): 1766(C=0 ester), 'H NMR (DMSO-d6, &/ ppm): 2.55
(d, 2H, CH,), 2.70(m,1H,CH) ,3.60 ( d, 1H ,CH), 5.85 (s, IH,NH), 7.22 -7.68 (m, 22, Ar -H), °C
NMR (DMSO-d6, 6/ ppm): 34.45( CH,), 56.70(CH),66.84 ( CH), 123-137 (Ar-C), LCMS; m/z:
577; Anal.Calcd for C;5H,7N70,,C,72.61; H, 4.16; N, 16.04% Found: C, 71.58; H, 4.66, N,
16.36
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Synthesis of S5-substituted 1-aryl 2, 3-diphenyl imidazoles

or Aldehyde Amine Product Time | 1501ated
no yield
O O CHO NH;
4a Thr | 85%
=N HN N
N.
\-NH
NH
O-Oroe | 1
1.5
4b HN N h 78%
Neog-NH OCHj
NH
O-Oroe | 10
1.8 .
4c HN N " 80%
=N r
Ny
\-NH ol
NH
O-Oroe | 1
4d HN N }21.5 78%
N\sN,NH CH3
NO
OO |
4e HN N }31.5 65%
N\sN,NH NH2

The structures of the products were settled from their spectral (IR, 1H NMR, and MS) and
analytical data.
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REACTION SCHEME
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Table 1. Antimicrobial activities of some newly synthesized compounds

Inhibition Zone (mm)
Compds Gram-negative Gram-positive Fungi Yeast
E.coli P.Putide B.Subtilis | S.lactis | A.niger | P.Sp. | C.Albicans
4a 16 14 19 22 16 9 9
4b 17 15 18 20 19 11 9
4c 16 15 19 18 18 9 8
4d 19 20 20 21 19 11 11
4e 15 14 18 17 18 8 7
DMSO 0 0 0 0 0 0 0
Amphicilin® | 23 21 20 22 23 15 15

E.coli. = Escherichia coli; P.Putide = Pseudomonas Putide; B. Subtilis = Bacillus Subtilis, S. lactis = Sterptococcuslactis; A.
niger = Aspergillusniger; P. Sp. = PenicilliumSp; C. Albicans = candida Albicans.

The sensitivity of microorganisms to the tested compounds is identified in the following manner*;

Highly Sensitive = Inhibition zone: 15-21 mm

Moderately Sensitive = Inhibition zone: 9-15 mm

Slightly Sensitive = Inhibition zone: 5-8 mm

Not Sensitive = Inhibition zone: 0 mm

* Each result represents the average of triplicate readings.

Acknowledgement:

Authors are thankful to the Principal and Management of Guru Nanak college of Arts, Science &
Commerce, Sion (E), Mumbaifor constant encouragement and providing necessary facilities.
Authors are also thankful to, The Director, Institute of Science Mumbai for spectral data.

References:

L Omar, F. A. Mahfouz, N. M. Rahman, M. A. Eur. J. Med. Chem. 1996, 31, 819-825.
1L Goswami, B. N.Kataky, J. C. S. Baruah, J.N.Nath, S. C. 1984, 21, 205-208.

111 Holla, B. S. Poojary, K. N. Indian, J. Heterocycles. Chem. 1996, 5, 273-276.
IV. Talawar, M. B. Dejai, S. R. Indian J. Heterocycl. Chem. 1996, 5, 215-218.

V. Omar, M. T. Arch. Pharm. Res. (Seoul,) 1997, 20, 602—609.

VI Hamad, M. M. Said, S. A. El-Ekyabi, Chem. 1996, 127, 549-555.

VII. Matsumoto, M.; Kawamura, Antibiotic. (Tokyo) 1989, 42, 1465-1469.

VIII. Tan, T. M. Chien, Y. Kong, K. H. Bai, 7. HAntivir. Res. 2006, 71, 7-14.

IX. Akhtar, T. Hameed, S. Al-Masoudi, N. 4 Acta Pharm. 2008, 58, 135-149.

X. Abdel-Aal, M. T. El-Sayed, W. A.Arch Pharm (Weinheim). 2008, 341, 307-313.
XI. Maier, TUS Patent 4820335, 1989,Chem. Abstr.1989, 111, 19494,

XII.  Schmierer, R. Mildenberger, Chem. Abstr. 1988, 108, 37838.

XIII. Horton, D. A. Bourne, G. T. Sinythe, M. L. Chem. Rev. 2003, 103, 893.

414




XIV. Alamgir, M.; Black, S. C. D Kumar, N. Heterocycles. Chem. 2007, 9, 87.

XV. Wolkenberg, S. E. Wisnoski, D. D. Leister, W. H. Wang, Org. Lett. 2004, 6, 1453.
XVI. Welton, T. Chem. Rev.1995, 99, 2071.

XVII. Chakraborty, M. Karmakar, Arina, S. Harigaya, Heterocycles 2006, 68, 967.
XVIIL Du, L.H. Wang, WCSynthesis 2007, 675.

XIX. Mukhopadhyay, C., Tapaswi, P. K. Tetrahedron Lett. 2008, 49, 6237.

XX. Das, B.; Holla, H Srinivas, Y. Tetrahedron Lett. 2007, 48, 61.

XXI. Wang, Y. Sarris, K. Sauer, D. R. Djuric, S. Tetrahedron Lett. 2006, 47, 4823.
XXII. Songnian, I.Lihee, Tetrahedron Lett. 2005, 46, 4315.

XXII. Bahrami, K. Khodaei, M. M.; Kavianinia, 1.Synthesis,2007, 547.

Received on May 1, 2014.

415



