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ABSTRACT

Compounds with Naphtho [2,3-d] imidazole shows antibacterial
and antifungal activity, here we have synthesized the
compound with pyridine amides have potent antifungal and
antibacterial activity and it is also active in plant pathogens.
Pyridine derivatives exhibited promising biological activities.
We have been synthesized different pyridine amides. The
synthesized compounds were confirmed by IR, 1H NMR and
Mass spectral analysis and they were evaluated for their
antibacterial activities by disc diffusion method possessed
weakly to moderately antifungal activities against G. zeae, F.
oxysporum, and C. mandshurica. Most of the synthesized
compounds exhibited similar activities as (or higher than) these
of hymexozol on their corresponding fungus. The compounds
were evaluated for antimicrobial activity against bacteria, viz.
Streptomyces sp, Bacillus subtilis, Escherichia coli, and
Pseudomonas sp and antifungal activity against various fungi,
viz. Aspergillus niger, Penicillium sp, and yeast Candida
albicans.
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INTRODUCTION

Heterocyclic compounds have largest area of research in organic chemistry. They are
associated with a wide variety of physiological activities. Nitrogen heterocycles are present in
nucleic acids, vitamins, proteins and other biological important systems*. Amides play a role
for medicinal chemists. Carboxamide groups appear in more than 255 of known drugs®.
Carboxamide is neutrally stable and has both hydrogen bond accepting and donating
properties®. Variety of fused pyridines studied in the field of chemistry of heterocyclic
compounds. *°. They play a significant role in bioactive molecules®” Synthesis and reactivity
of various furo[3,2-c] pyridines®*°.Imidazole and its derivatives are of great significance due
to their important roles in a biological system in enzymes, as a proton donor and or proton
acceptors, coordination system ligands and the base charge transfer processes'’. Imidazole
derivatives possess a broad spectrum of pharmacological activities such as

17,19 18,20 17,21

anticonvulsant™"~, anti-parkinson="<", and mono-amino oxidase inhibitory activity

Antibiotic resistance in microorganisms has become a critical health issue nowadays and has
evolved to become a worldwide health threat. Antimicrobial resistance is an important
concern for the public health authorities at the global level. However, in developing countries
like India, recent hospital and some community-based data showed an increase in the burden
of antimicrobial resistance. Research related to antimicrobial use, determinants and
development of antimicrobial resistance, regional so now there is lots of research and study
required to sustain and defeat new resistant strains of bacteria and fungus so nicotinamide

derivatives, an important class of heterocyclic derivative has attracted more and more.

Attention in the field of antibacterial antifungal and pesticide also in continuation of our
previous work in Naphtho [2,3-d] imidazole chemistry. We have now synthesized some novel
heterocyclic compounds containing the N-(4-(1H-naphtho[2,3-d]imidazol-2-yl)phenyl)

moiety fused with a pyridine amides and tested their antimicrobial, antifungal activities.
MATERIALS AND METHODS

All used chemicals were purchased from Spectrochem and Alfa Acer Company. Melting
points were determined on the open capillary tube. The NMR spectra’s were recorded on a
Bruker (300 MHz) spectrometer. Chemical shifts (ppm) were referred to the internal standard
tetramethylsilane (TMS).The mass spectra were recorded on a JEOLIMS-D300 spectrometer
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operating at 70eV. Reactions were monitored by thin layer chromatography using silica gel

F254 aluminum sheets (ethyl acetate/ n-hexane, 3:1).
EXPERIMENTAL
Synthesis of Comp 2 (4-(1H-naphtho[2,3-d]imidazol-2-yl)aniline)

The synthetic strategy leading to the target compounds 1 are illustrated in schemel.
Synthesized by equimolar quantities (0.01mol) of 2,3 naphthalene diamine, p-aminobenzoic
acid (0.01mol) in polyphosphoric acid (PPA) (20mL) was refluxed at 170°C for 2 hrs. The
mixture is cooled and diluted with water and quenched by 10% NaOH, an aqueous layer was
extracted with EtOAc. The organic layer was separated dried over Na,SO,4 and concentrated
to afford the desired compound as brown colored free flow solid. Obtained compound was
purified by column chromatography as 4-(1H-naphth o[2,3-d]imidazol-2-yl)aniline Yield
59%; MP 209-212°C DM-259+1

General method of Synthesis of Comp (3a-3e)
N-(4-(1H-naphtho[2,3-d]imidazol-2-yl)phenyl) isonicotinamide

A compound 24-(1H-naphtho [2,3-d]imidazol-2-yl) aniline e (0.01mol) and was dissolved in
DMF in two neck or single neck round bottom flask under nitrogen atmosphere and then
added EDC. HCI (1.5 eq ) followed by HOBt ( 1.5 eq) of and different isonicotinic acid (a —
e) then base as DIPEA (3.0 eq) was added and reaction mix was refluxed forl6 hr. Their
action mixture was cooled, added ethyl acetate and washed with ice-cold water and brine
sole (20X3) organic layer was separated washed again with brine, dried over Na,SO, and
concentrated and purified by column chromatography obtained solid was recrystallized from
ether: pentane as the desired comp (3a-3e).

N-(4-(1H-naphtho[2,3-d]imidazol-2-yl)phenyl)-2-(methylsulfonyl)

isonicotinamide

A compound 3eN- (4-(1H-naphtho [2,3-d]imidazol-2-yl)  phenyl)-2-(methylthio)
isonicotinamide (0.01mol) and was dissolved in Acetone in two neck or single neck round
bottom flask under nitrogen atmosphere and then added oxone ( 2.5 eq ) in H,O and was
stirred forl6 hr. Their action mixture was concentrated & added ethyl acetate and washed

with water and brine sole (20X3). The organic layer was separated washed again with
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brine, dried over Na,SO, and concentrated and purified by column chromatography

obtained solid was recrystallized from DCM: pentane as the desired comp (3f).

Synthetic Scheme
H
Py I\'-;-F - o o X ll
[ = [ I )~ — (1< =
e N — EDC.HCI,HOBt, . P -
230°C,3h DIPEA, DMF,S0°C,
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RESULTS AND DISCUSSION
Spectral Data

4-(1H-naphtho [2,3-d]imidazol-2-yl) aniline(2)

Brown Solid, Yield 59%, M.P: 209-212°C, LHNMR data (DMSO) &(ppm) aromatic protons
-7.31-7.33 (dd, 2H), 7.69-7.70 (dd, 2H), 6.70-6.61 (s, 2H),7.95-7.93 (d, 4H), NH 12.56 (bs ,

1H), NH, 5.7 (s,2H) , MS: m/z 259(M™)
3a-3e

N-(4-(1H-naphtho [2,3-d] imidazol-2-yl) phenyl)isonicotinamide(3a)

Off white solid, Yield 29%, M.P.: 221-223°C, IHNMR data (DMSO) 6 (ppm) aromatic
protons -7.69-7.20 (dd, 2H), 7.70-7.75 (s, 2H), 8.11-8.15 (d, 2H), 8.01-8.10 (s, 4H), 8.15-8.21
(dd, 2H), 8.75-8.82 (dd, 2H), NH 12.56 ( bs, 1H), NH 11.06 (bs , 1H),

MS: m/z 365(M+1)
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N-(4-(1H-naphtho [2,3-d]imidazol-2-yl)phenyl)-2-fluoroisonicotinamide (3b)

Pale yellow solid, Yield 39%, M.P. 230-233°C, 1HNMR data (DMSO) 6 (ppm) aromatic
protons -7.39-7.30 (dd, 2H), 7.70-7.75 (s, 2H), 8.02-8.10 (d, 2H), 7.91-8.10 (s, 4H), 7.76-8.21
(s, 1H), 8.31 (d, 1H), 8.5 (d, 1H), NH 12.56 ( bs , 1H), NH 10.86 ( bs , 1H), MS: m/z
383(M+1)

N-(4-(1H-naphtho[2,3-d]imidazol-2-yl)phenyl)-2-(trifluoromethyl) isonicotinamide (3c)

Off white solid yield 62%, M.P. : 221-223°C, IHNMR data (DMSO) 6 (ppm) aromatic
protons -7.39 (s, 2H), 7.78-7.79 (d, 2H),7.9(d, 2H), 8.01(s, 4H), 8.16(d, 1H), 8.36 (s,1H),
9.07 (d,1H), NH 9.13 (bs, 1H), NH 10.6 (bs , 1H), MS:m/z 433(M+1)

N-(4-(1H-naphtho [2,3-d]imidazol-2-yl)phenyl)-3-fluoroisonicotinamide (3d)

Off white solid, Yield 52%, M.P. :221-223°C, IHNMR data (DMSQ) & (ppm) aromatic
protons -7.38 (s, 2H), 7.74 (d, 2H),7.9 (dd, 2H), 8.0 (s, 4H), 8.3 (d, 1H), 8.6 (d,1H), 8.8
(s,1H), NH 13.06 (bs, 1H), NH 10.99 (bs, 1H), MS: m/z 383 (M+1)

N-(4-(1H-naphtho [2,3-d]imidazol-2-yl)phenyl)-2-(methylthio)isonicotinamide (3e)

Brown colour solid, Yield 50%, M.P.:200-203°C, 14NMR data (DMSO) 6(ppm) aromatic
protons -7.38 (s,2H), 7.75 (d,2H), 7.9 (dd,2H), 8.013 (s,4H), 7.35 (d, 1H), 8.6 (d,1H), 7.8
(s,1H), CH3S 2.5 (s, 3H), NH 13.06 (bs, 1H), NH 11.06 (bs , 1H) ,MS: m/z 412(M+1)

N-(4-(1H-naphtho[2,3-d]imidazol-2-yl)phenyl)-2-methoxyisonicotinamide (3f)

White solid, Yield 79%, M.P.:230-233°C,1HNMR data (DMSO) & (ppm)aromatic protons -
7.35 (s, 2H), 7.70 (d,2H), 8.00 (dd, 2H), 8.10 (s, 4H), 7.26 (s, 1H), 8.16 (d,1H), 7.1(d,1 H),
CH30 3.39 (s, 3H), NH 12.10 (bs, 1H), NH 11.10 (bs , 1H),

MS: m/z 395(M+1)

N-(4-(1H-naphtho[2,3-d]imidazol-2-yl)phenyl)-2-(methylsulfonyl)isonicotinamide (39)

Off white yellowish solid, Yield 39% M.P.:222-223°C,1HNMR data (DMSO) & (ppm)
aromatic protons --7.38 (s, 2H), 7.75 (d, 2H), 7.91 (dd, 2H), 8.013 (s, 4H), 6.64 (d, 1H), 8.0
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(d,1H), 9.07 (s,AH), CHsS 3.39 (s, 3H), NH 12.06 (bs , 1H), NH 11.06 (bs , 1H), MS: m/z
443 (M+1)

Biological Evaluation:
Antimicrobial and Antifungal Activity
General method for the preparation of cultural media

The antimicrobial activities of some of the synthesized compounds were determined by the
agar diffusion method, Nutrient agar (antibacterial activity) and sabouraud’s dextrose agar
medium (antifungal activity) was prepared and sterilized by an autoclave (121°C and 15 Ibs
for 20 min) and transferred to previously sterilized Petri dishes ( 9 cm in diameter). After
solidification, Petri plates were inoculated with bacterial organisms in sterile nutrient agar
medium at 45°C, organisms in sterile sabouraud’s dextrose agar medium at 45°C in aseptic
condition. Sterile Whatman filter paper discs (previously sterilized in U.V. lamp) were
impregnated with synthesized compounds at a concentration of 10pug/ml and 30ug/ml were
placed in the organism-impregnated Petri plates under sterile condition. The plates were left
for 30 min to allow the diffusion of compounds at room temperature. Antibiotic discs of
streptomycin and fusidic acid (10ug /ml ) as std were used as positive control, while DMSO
used as negative control. Then the plates were incubated for 24 h at 37 + 1°C for antibacterial
activity and 48 h at 37+1°C for antifungal activity. The zone of inhibition was calculated by
measuring the minimum dimension of the zone of no microbial growth around each disc. The
synthesized compounds were screened for both antifungal and antimicrobial activity by the
zone of inhibition method. Antibacterial activity was observed for all the compounds using
two strains of Gram (-ve) bacteria Pseudomonas sp and Escherichia coli (-ve). The
concentrations taken were 10 pg/ml.for antifungal activity against Aspergillus niger,
Penicillium spat same concentration 10 pg/ml. All above-synthesized nicotinamide
compound shows moderate antifungal and antibacterial activity against respective stains.

Some show little bit less than positive control and some shows higher.
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Table 1 Antimicrobial activity of synthesized compound

Standard as streptomycin and Fusidic acid

Antibacterial Antifungal
Pseudomonas | Escherichia coli
Aspergillus niger Penicillium sp
Compounds No. sp (+ve). (-ve).

3a 2.0 1.5 1.6 1.9

3b 2.5 2.6 2.0 15

3c 24 2.3 2.1 1.8

ad 2.7 2.6 2.3 2.0

3e 2.1 2.3 2.5 3.1

3f 1.6 1.5 1.2 2.0

39 2.6 2.5 2.6 2.9
Streptomycin 3.9 3.5 - -
Fusidic acid - - 4.1 4.5

CONCLUSION

Synthesis of pyridine amides derivatives with naphtho[2, 3-d] imidazoles can be effective for

antibacterial and antifungal activity.
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