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ABSTRACT

Synthesis of mannish bases derivatives containing aromatic rings were synthesized by the condensation 4-nitrobenzoyl azide
[2] with mannich bases to form (4-nitrophenyl) (piperidin-1-yl) methanone [3]. In the same way 4-nitrobenzoyl azide [2]
treated with substituted aniline to form 4-nitro-N-phenylbenzamide [4]. The purification of these compounds is monitored by
T.L.C. The structure of these newly synthesized compounds were characterized by *H NMR, ®CNMR, Mass, IR, and
elemental analysis.
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1. Introduction

Dermatophytes are infections of keratinized tissue, that is,
the epidermis, hair and nails, caused by a group of
specialized fungi. The dermatophytes do not invade
subcutaneous or deep tissue. Dermytophyte-Trichophyton
schoenleinii was the first microorganism that was proven to
cause an infectious disease of humans [1]. The
dermatophytes species can be categorized as an ecological
basic as being geophilic, zoophilic or anthrophilic [2].

The geophilic species are natural habitats in the soil, natural
habitats of the zoophilic dermatophytes are domestic and
wild animals [3]. Geotrichum candidum was believed to be
part of the normal flora of human skin and gastrointestinal
tract. Geotrichum is frequently isolated from milk and is
recorded as a spoilage organism on dairy products [4].
Some fungi are parasitic, especially on plants and others are
symbiotic with roots and algae [5].

Fungi cells are quite different from plant cells not only by
lacking chloroplasts but also by having a cell wall that
contains chitin and not cellulose [6]. Acyl azides, in
general, and N-protected a-amino acid azidesin particular,
have occupied a place of their own importance in organic
[7], and peptide as well as peptidomimetic [8], syntheses.
They are extensively used in the preparation of amides and
peptides and a wide range of other compounds such as
nitriles, and several classes of heterocycles. [7, 9].

The Curtius rearrangement of acyl azides into isocyanatesis
of paramount value in synthetic chemistry. It is widely used
in the preparation of amines, ureas and carbamates. A
number of natura products and pharmacologically
important compounds containing uriedo linkages, [10],
ureidopeptidomimetics, [11] partially modified retro-

2. Materialsand Methods:

Melting points were determined on open capillaries using a
Centex melting point apparatus .T.L.C. analysis were
performed on precoatedsilicagel (E-Merck Kieselgel 60
Fos4) plates and visuadization was done by exposing to
iodine vapour. Solvent were purified by standard
procedures before use. Column chromatography was
conducted by using Silica gel with different solvent systems
aselutes.

IR Spectra were recorded KBr on Perkin —Elmer spectrum
BX series FTIR spectrometer.H-NMR spectrum were
recorded on Varian Gemini 300MHz and 200MHz
spectrometers using TMS as internal  standard(chemical
shifts in & ppm) C®NMR spectra were recorded on a
bucker 75MHz spectrometer . Mass spectra were scanned
on a Varian MATCH -7 and Joel JMSD-300 mass
spectrometer at 70 ev. Elemental analysis were carried out
on caroler 106 and per kin —analyzer. All the chemicals
used in the present investigation were purchased from
Aldrich chemicals; U.S.A.
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inverso (PMRI) peptides, form amides and unnatural amino
acids have been prepared via this rearrangement. [8,12],
Due to such vast utility of acid azides, the development of
efficient routes for their synthesis is important. The two
well known routes for the preparation of acid azides are
there action of NaN3 with an acid chloride [13] or mixed
anhydride. [14],

The acid chloride method offers disadvantages at the
preparation of acidchloride itself. These include e
prolonged reaction duration, incompatibility with acid
cleavable groups, and storage and stability problems
associated with moisture sensitive acid chlorides. Also the
poor solubility of NaN3 inorganic reaction medium requires
the usage of a phase transfer catalyst, [15 ],or catalysts such
as Znl2 [16], to improve the yield of acid azides.

Alternately, protocols for the in situ generation of acid
chlorides using SOCI2/DMF-NaN3,[17], cyanuric chloride
/N-methyl morpholine, [18], triphosgene [19], N,N
chloromethyl ene dimethyl ammonium chloride, [20],
followed by coupling with an azide have also been reported.
But these methods are not suitable for acids such as N-
Boc/Z-a-amino acids whose acid chlorides are unstable.
Preparation of acid azides via mixed anhydrides has been
used to advantage. Yet, this method uses chloroformates
which are inconvenient for handling. Katritzky et
al.,recently prepared acid azides from acids in atwo step
route involving N-acyl benzotriazoles as stable and reactive
intermediates.[21], Acid azides, such as Boc/Z-amino
acidazides, have aso been prepared through a multi-step
route starting from acids by hydrazinolysis of the
methyl/ethyl esters followed by reaction of the resultant
hydrazide with nitrosyl donors like HNO2.

Synthesis of 4-nitrobenzoyl azide (2)

At this instance to a solution of 4-nitrobenzoyl azide (2)
(1eq) in acetone, TEA (3eq) was added and stirred at -15°C
for 20min.To this reaction mixture Isobutyl Chloro Formate
(1:1eq) was added and dtirred for 30 min.To the above
reaction mixture ag NaN3(3eq) was added and stirred for
20min at 0°C. The progress of the rection was monitered by
TLC with acetone. Ethyl acetate ( 6:4) as mobile phase .

The rection mixture was cooled poured on ice cold
water(20ml),extracted with 10ml diethyl ether (5timesThe
organic layer was separated, washed with water, dried over
anhydrous Na,SO, . The dried organic layer was filtered
and evaporated under vaccum to give crude oil. The crude
oil was purified by column chromatography by using 60-
120 mesh silica gel. The 10% ethyl acetate-pet Ether
solvent mixture was used as eluent. After the evaporation of
the solvent under vaccum it affords pure 4-nitrobenzoyl
azide[2].
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3. Resultsand Discussion

The structures of these newly synthesized compounds were
characterized by H-NMR and IR spectral data.

'H NMR spectra (300MHZ, (CD), SO,TMS): 7.10-7. 25
(m, 4H, due to 4H of Benzenering,)

IR spedtra: The compound (2) shows signals at,
1690(C=N), 1790 (-C=0), 2110(N=N)

Synthesis of (4-nitrophenyl) (piperidin-1-yl) methanone
(3)

'"H NMR spectra(300MHZ,(CD), SO,TMS): 7.25-7.75
(m,4H attached to the nitro benzene ring), 2.65(m,2H,of
CH, attached to piper dine ring),1.83(m,2H,of CH, attached
to piper dine ring),1.79(t,2H t,2H,of CH, attached to piper
dinering).

IR spedtra: The compound (3) shows signals at, 1660
(C=N), 1750 (-C=0), 2950(-CH sreching)

Synthesis of 4-nitro-N-phenylbenzamide (4)

To a mixture of pure of (4-nitrophenyl)(piperidin-1-yl)
methanone [3] (leq), in benzene (leq) was added and
refluxed for 16hrs.progress of the reaction was monitored
by TLC with acetone. Ethyl acetate (6:4) as mobile phase.
After completion of reaction solvent was evaporated under
vacuum to give crude residue, purified by column
chromatography 60-120 mesh silica gel to give 4-nitro-N-
phenylbenzamide(4).

The structures of this newly synthesized compounds 4(a-f)
were characterized by’ H-NMR and IR spectral data.

'H NMR spectra (300MHZ, (CD), SO,TMS): 855 (S,
1H, due to the-NH attached to keto group), 6.75-7.75 (m,4H
attached to the nitro benzene ring),6.55-7.45(s,5H attached
to benzene ring)

IR spedtra: The compound (4) shows signals at, 1690
(C=N), 1720 (-C=0), 3150(-NH)

Table 1: Charactrization of above compounds

0 -
Compound :\:/Io?lr?]cuulg Yield '\CA'P'OO C H/0 O ANEYSS N
Calcd | Found | Caled | Found | Caled | Found
1 C;HsNO, 60% 210 68.85 | 68.82 | 6.05 6.01 7.65 7.64
2 C;HiN,04 54% 223 69.47 | 69.44 | 6.36 6.31 7.4 7.36
3 C,HuuN,O3 | 65% 215 66.66 | 66.64 6.1 6.06 75 7.07
4 CisH1oNL,O3 | 62% 205 63 6291 | 5.28 5.25 7.00 6.99

Anti-Bacterial Activity:

The anti bacteria activity of synthesized compounds was
studied by the disc diffusion method against the following
pathogenic organisms. The gram-positive bacteria screened
were staphylococcusaureus NCCS 2079 and Bacillus cereus
NCCS 2106. The gram negative bacteria screened were
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Escherichia coli NCCS 2065 and pseudomonas aeruginosa
NCCS 2200. The synthesized compounds were used at the
concentration of250 puglml and 500uglml using DMSO as
a solvent the cefaclor 10pglml disc was used as a standard.
(Himedia, Laboratories Ltd, Mumbai).
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The test results presented in the table -2, suggest that 4a, 4d,
4e exhibit high activity against the tesed bacteria, the rest of
the compounds were found to be moderate active against

the tested microorganisms.

Antifungal activity

ISSN: 2321-3132

aspergillus niger NCCS1196 and candida albicans NCCS3
4471 Compounds were treated at the concentrations of
500pgim and 1000pgiml using DMSO as solvent. The

standard used was clotrimazole 50pgiml against both
organisms. The test results were presented in the table-3.

The antifungal activity of synthesized compounds were
studied by disc diffusion method against the organisms of

Table 2: Antibacterial activity by disc diffusion method for phenyl benzamide 4(a.f)

Compound Zoneof inhibition (mm)
Staphylococcus aur eus Bacilluscereus | Escherichiacoli | Pseudomonas aeruginosa
da 12 17 16 14
4b 14 11 15 10
4c 13 12 10 09
4d 16 17 12 11
de 18 16 15 17
Af 11 14 13 12
Cefaclor 19 22 19 20
Table 3: Antifungal activity by disc diffusion method for phenyl benzamide 4(a.f)
Compound Zone of inhibition (mm)
Agperigillusniger | Candida albicans

da 11 13

4b 12 11

4c 16 17

4d 19 19

de 21 21

4f 17 23

Clotrimazole 25 25

4. Conclusion

Furthermore the substitution with phenyl group
having a chloro group at p-position showed better
activities.

5. Acknowledgement
» My sincere thanks to UGC authorities for

providing financial assistance to continue research
in better manner

| am very thankful to SK. University authorities
for providing such an environment for doing better
research very much.

6. References

1.

Bulmer, G. S., "Introduction to medical
mycology”, 2nd Ed., Benjamin cumiimmgs
publishing, London, 2002, pp. 80-100.

Cruick Shank .R, Duguid. J.P, Marmion.B.P, and
swain R.T, "Medicina Microbiology", 12th
edition, churchil Livingstone, London, 1975,
pp.196.

Iro A., Athina, G., PaolaV., and Franca, Z.
"Synthesis and biological evalution of sulfonamide
thiazole derivatives as antimicrobial agents', J.
chem., Vol.3. No.13, pp.267-273.

International Journal of Chemistry and Pharmaceutical Sciences

Mannish bases and its derivatives were found to
play an important role in medicinal chemistry as
herbicidal, fungicidal, bacterial, antiflammatory.

It’'s my pleasure to express my thanks to
Department of Chemistry for giving an
opportunity to do research.

| express my sincere thanks to Prof LK
Ravindranath, who is giving valuable guidance
during my research.

Janssen, A. M., Scheffer, J. C. and Svendsen, A.
B. "Antimicrobial activity of essentia oails’, J.
plan. Med., 2002, 53(5): 395-398.

McEvoy, G. K., Drug information.. "American
society of heath-system pharmacists’, J. Inc,,
2006, 5(1): 91-96.

Narayana, B., Vijaya Raj, K.K, Ashalatha, B.V,
Suchetha, K. and Sargjini, B.K., “Combination
antifungal therapy", Eur. J. Med. Chem., 2004, 39,
(15): 867.

S. Brasg, C. Gil, K. Knepper and V. Zimmermann,
Angew.Chem.,Int. Ed., 2005, 44, 5188-5240 and

1474



S. Murali Krishna et al, IJCPS, 2015, 3(1): 1471-1475

10.

11.

12.

13.

14.

International Journal of Chemistry and Pharmaceutical Sciences

references citedtherein; (b) E. F. V.Scriven and K.
Turnbull, Chem. Rev., 1988, 88: 297-368

Felix, L. Moroder and C. Toniolo,ed.; Georg
Thieme Verlag: Stuttgart, New Y ork; For the utility
of Boc/Z-amino acid azides in total synthesis of
ribonuclease in solution,see: (b)N. Fujii and H. J.
Yaima, J. Chem. Soc., Perkin Trans. 1, 1981,
831-841 and references cited therein; For Fmoc-
acidazides as peptidecoupling agents see: (¢) V. V.
Suresh  BabuK. Ananda and G. R
Vasanthakumar, J. Chem. Soc., PerkinTrans. 1,
2000, 4328-4331;

For applications of acids azidesin peptidomimetics
synthesis see: (d) M.Chorev, BiopolymersPeptide
Sci, 2005, 80, 67-84; () M. D. Fletcher and M.M.
Campbell, Chem. Rev., 1998, 98, 763-795.

C. O. Kangani, B. W. Day and D. E. Kelley,
TetrahedronLett., 2008, 49: 914-918.

A. Paani, S. Shapiro, M. D. McBriar, J W.
Clader, W. J.Greenlee,B. Spar, T. J. Kowalski, C.
Farley, J. Cook, M. VanHeek, B. Weig, K.O’Neill,
M. Graziano and B. Hawes, J. Med.Chem., 2005,
48: 4746-4749;

J. R. Merritt, J. Liu, E.Quadros, M. L. Morris, R.
Liu, R.Zhang, B. Jacob, J.Postelnek, C. M. Hicks,
W. Chen, E. F. Kimble,W. L. Rogers,L. O’Brien,
N.White, H. Desai, S. Bansa, G. King,
M.J.Ohlmeyer, K. C. Appell and M. L. Webb, J.
Med. Chem., 2009, 52: 1295-1301.

B. S. Pdtil, G. R. Vasanthakumar and V. V. Suresh
Babu, J.Org.Chem., 2003, 68, 7274-7280; (b) V.
V. Sureshbabu, B. S. Patil and
R.Venkataramanarao, J. Org. Chem., 2006, 71,
7697~

7705; (c) L. Fischer,V. Semetey, J.-M. Lozano,
A.-P. Schaffner,J.-P. Briand, C. Didierjean andG.
Guichard, Eur. J. Org. Chem., 2007, 2511-2525;
(d)G. Guichard,V. Semetey, C. Didierjean,
A.Aubry, J.-P. Briand and M. Rodriguez,J. Org.
Chem., 1999, 64, 8702-8705; (e) G. Guichard, V.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

ISSN: 2321-3132

Semetey, M.Rodriguez  andJ.-P. Briand,
Tetrahedron Lett., 2000, 41, 1553-1557.

J.M. Bermann andM. Goodman, Int. J. Pept. Prot.
Res., 1984, 23,610-620;

M.Chorev andM. Goodman, For the synthesis of
amino alkyl formamides Int. J.Pept.Prot.Res,,
1983, 21, 268-265;

N. S.Sudarshan,N.Narendra, H. P.Hemantha and
V. V. Sureshbabu, J. Org.Chem., 2007, 72, 9804—
9807.

V. V. Sureshbabu, N. Narendra and G.Nagendra,
J. Org. Chem,, 2009, 74, 153-157;

For unnatural amino acids see: (e) E. A. Englund,
H. N. Gopi and D. H. Appella, Org.Lett., 2004,6,
213-215.

For selected reports see: (a) P.W. Erhardt, J. Org.
Chem., 1979, 44, 883-884;

G. W. Rewcastle and W. A. Denny, Synthesis,
1985, 220-222;

E. A.Englund, H. N. Gopi and D. H. Appella, Org.
Lett., 2004, 6: 213-215;

R. K. Boekman and L. M.Reeder, Synlett, 2004,
1399-1405.

P.H.Dussault andChunping Xu, Tetrahedron Lett.,
2004, 45, 7455-7457.

J. R. Pfister and W. E. Wymann, Synthesis, 1983,
38-39.

G. K. Surya Prakash, P. S. lyer, M. Arvanaghi and
G. A. Olah,J. Org.Chem., 1983, 48, 3358-3359.
Padwa, K. R. Crawford, P. Rashatasakhon and M.
Rose, J.0rg.Chem., 2003, 68, 2609-2617.

A.P. Bandgar and S. S. Pandit, Tetrahedron Lett.,
2002, 43,3413-3414.

V. K. Gumaste, B.M. Bhawal and A. R. A. S.
Deshmukh, TetrahedronLett., 2002, 43, 1345-
1346

H. Eilingsfeld, M. Seefelder and H. Weidinger,
Angew. Chem., 1960, 72, 836-845.

A.R. Katritzky, K.Widyan and K. Kirichnko, J.
Org. Chem., 2007, 72, 5802-5804.in.

1475



