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ABSTRACT

Mannich bases of Nicotinamide with diclofenac and mefenamic acid were synthesized and studied for their anti-
inflammatory activity. Nicotinamide on reaction with secondary amine, i.e., diclofenac and mefenamic acid in
presence of formaldehyde and hydrochloric acid furnished the title compounds. The Mannich bases were
characterized by spectral and analytical techniques. These were evaluated for their anti-inflammatory activity by
carrageenan induced rat paw edema method and exhibited significant activity.
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INTRODUCTION

Nicotinamide, also known as niacinamide, nicotiacid amide or pyridine-3-carboxamide is a componraht
vitamin Bs. It is involved in a wide range of biological pesses via its major metabolite NAD (nicotinamide
adenine dinucleotide), including the productiorenérgy, the synthesis of fatty acids, cholestemdl ather steroids,
signal transduction and the maintenance of thegiitie of the genome. Nicotinamide has been repois
antidiabetic [1], antioxidant [2], anti-inflammatof3] and anti-carcinogenic [4]. It has putativetigity against
osteoarthritis [5] and granuloma annulare [6].ds lalso been found as inhibitor of Poly (ADP-Rid2elymerase
[7, 8] or PARP-inhibitor. Poly (ADP-ribose) polynaese-1 [also known as poly (ADP-ribose) synthetask poly
(ADP-ribose) transferaséd a nuclear enzyme. The role of PARP has beendatpl in the pathogenesis of stroke
[9, 10], myocardial ischemia [11, 12], diabetes,[13], osteoarthritis [15, 16] and various othernis of
inflammation. Therefore, inhibition of PARP by phaacological agents may prove useful for the themphese
diseases.

Diclofenac [2-((2, 6-dichlorophenyl) amino) benzacetic acid] is as an anti-inflammatory, analgesiwd
antipyretic agent and has been used in the lomg smptomatic treatment of rheumatoid arthritigeoarthritis
and ankylosing spondylitis [17, 18] whereas mefenaawid [2-((2, 3-Dimethylphenyl) amino) benzoiddds an
analgesic drug and has been used mostly in thé tehor treatment of pain in soft-tissue injuriegshenorrhea and
rheumatoid and osteoarthritis [19, 20]. Their amtiammatory and analgesic action is due to thebitibn of
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cyclooxygenase (COX) enzyme, which is responsibtetie synthesis of prostaglandins. These reposisired us
to undertake the synthesis of Mannich bases oftinexmide with NSAIDs like diclofenac and mefenaraiid in
which both nicotinamide and diclofenac and/or mafait acid are present in a single molecule.

MATERIALSAND METHODS

Chemistry

The purity of all the synthesized compounds wereckld by thin layer chromatography on silica gela&
stationary phase and different solvent systems aisilenphase using iodine vapors as detecting adéelting
points were determined by the Tempo melting poietednination apparatus in open capillary tubes arel
uncorrectedElemental analyses were carried out on Perkin ERAO0 CHN Elemental Analyser. Infrared spectra
were recorded on Shimadzu 8000 FTIR SpectrophotamieKBr phase. Proton NMR spectra were done ark@&r
Avance Il 400 NMR Spectrometer using tetramethi@ng as internal standard.

General procedurefor the preparation of Mannich base of nicotinamide with diclofenac and mefenamic acid
Nicotinamide (0.01 mole), formalin solution (2 nalhd diclofenac or mefenamic acid (0.01 mole) waken in a
round bottom flask. Absolute alcohol (50-60 ml) ammhcentrated hydrochloric acid (4-5 ml) were adtted. The
contents were refluxed on water bath for 10-12 $iokormalin solution was added to it in dividedtjwors in order
to complete the reaction. After refluxing the réaetmixture was cooled. Diethyl ether was slowlyded to
precipitate the compound. The solvent was evapdnateer reduced pressure. The product was colledtet! and
purified by column chromatography.
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Scheme 1: Synthesis of Mannich base of nicotinamide with diclofenac (MND)
2-[2-[(2, 6-dichlorophenyl) (nicotinamidomethyl) amino] phenyl] acetic acid (M ND):
Yield: 74 %;m.p.: 178-180 °C; IR (KBr, cm): 3320, 3112 N—Hstr, 3084-3016 C—Hstr (aromatic and hetero-
aromatic), 1693 C=Gtr (carboxylic acid), 1645 C=@tr (amide | for 2 amide), 1551 N—Hlef (amide Il for 2
amide), 804 & 716 C—Hilef (aromatic and hetero-aromatiHNMR (CDCk): & (ppm) 8.23-7.04 (m, 11H, A,
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4.75 (s, 2H, =N-B8,-NH-), 3.72 (s, 2H, Ar—B,~COOH). Anal.: Calculated (%) for,@1,,CI,N;O5: C, 58.62; H,
3.98; N, 9.77. Found (%): C, 58.68; H, 3.91; N,9.7
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Scheme 2: Synthesis of Mannich base of nicotinamide with mefenamic acid (MNM)

2-[(2, 3-dimethylphenyl) (nicotinamidomethyl) amino] benzoic acid (M NM):

Yield: 77 %;m.p.: 118-120 °C; IR (KBr, cm): 3322, 3115 N—Hstr, 3080-3015 C—Hstr (aromatic and hetero-
aromatic), 1695 C=Gtr (carboxylic acid), 1641 C=@&tr (amide | for 2 amide), 1556 N—Hlef (amide Il for 2
amide), 809 & 712 C—Hlef (aromatic and hetero-aromaticHNMR (CDCL): & (ppm) 8.26-7.01 (m, 11H, Ab),
473 (s, 2H, =N-68,-NH-), 2.32 (s, 3H, Am-CHj), 2.14 (s, 3H, Are-CHj). Anal.: Calculated (%) for
CH,31N30s5: C, 70.38; H, 5.64; N, 11.19. Found (%): C, 701315.69; N, 11.13.

Anti-inflammatory Activity

Anti-inflammatory activity of the synthesized Manhibases was carried out by hind-paw edema megidduging
carrageenan as a phlogistic agent on Wistar rdkshé protocols for animal studies were approvgdristitutional
Animal Ethics Committee (IAEC) of Department of Phaceutical Sciences, Guru Jambheshwar Univentdisar
The animals were divided into different groups fecoln standard and test groups) each consistirggxadinimals. The
initial left hind paw volume of each animal was m@a&d by plethysmograph. The animals were starved might
and only water was givead libitum. A dose of 20 mg/kg body weight was given orallysaispension of tween 80
(1% wlv, in distilled water). Nicotinamide, Diclafac and mefenamic acid were used as the standagd.drhe test
and the standard groups were treated with the egihd Mannich bases and the standard drugs rasbect
whereas the control group received the vehicle w0, 1% w/v, in distilled water) only. After thirminutes, the
animals were injected with 0.1 mL of carrageenanb (#/v, in sterile saline) in the plantar regionlef hind paw of
the rats. The final paw volume was measured platbgsaphically after 02 h and 04 h post administrabf the
drug. The percent inhibition of the inflammationsa@alculated by the following formula:

2026
www.scholarsresearchlibrary.com



Sandeep Jainet al Der Pharma Chemica, 2012, 4 (5):2024-2028

\Y/
% inhibition =1 — —~x100

VC
where \{ and \, are the mean relative changes in the volume ofg@ama in the test and control respectively. Data
were statistically analyzed [22] and statisticajndficance was denoted as P value. The P valueallothe
compounds was found to be less than 0.001. Thé&sese shown in table 1.

Tablel: Anti-inflammatory activity of nicotinamide, diclofenac, mefenamic acid and synthesized M annich

bases

Change in paw volume (mL)| % Anti-inflammatory activit
Compound g(l\/lea?w + SEM) ) (Mean + SD))/ Y
After 02 h After 04 h After 02 h After 04 h

Control 0.717 £0.02§ 0.692 +0.015

Nicotinamide 0.492+0.01% 0.517+0.017 31.38300| 25.31+0.84
Diclofenac 0.333+0.017 0.358+0.015 53.51+0/7%8.22 +1.05
Mefenamic Acid| 0.367 £0.017 0.392+0.015 48.8539 | 43.38+0.94

MND 0.250 £0.018| 0.275+0.01L 65.15+1.30 6QZh73

MNM 0.350 £0.018| 0.375+0.021 51.18+0.81 458286

RESULTSAND DISCUSSION

Chemistry

Synthesis of Mannich bases of diclofenac and mefémacid with nicotinamide were carried out as inetll in the
schemel and scheme respectively. Nicotinamide (active hydrogen camitaj compound) was reacted with
secondary amine (diclofenac and mefenamic acigyesence of formalin and dilute hydrochloric adidutrnish the
Mannich bases. These were characterized on the ba#ieir elemental and spectral analysis. Inttaspectra of
each compound showed bands for N—H stretching tilms at about 3320 cthand 3315 cit and C—H stretching
vibrations for aromatic and hetero-aromatic moiesre observed in the range of 3080-3015cAmide | band
(C=0str) for secondary amide was observed near 1640 wimereas amide Il band (N—¢f) was observed near
1555 cm’. Stretching vibrations (C=@tr) for carboxylic acid moiety was observed near 1685’ Aromatic
deformation vibrations were found near 805 and @15. In case of HNMR spectra the chemical shift values for
aromatic protons was found in the range of 8.28-3.(ppm) and appeared as multiplet. Methylene protdteshed
to two nitrogen atoms (=N-+5,—NH-) was absorbed at 4.75-4.3ppm) as singlet. Methylene protonsMND
attached to carboxylic group (ArHz—COOH) was appeared as singlet at {@pm). Aromatic methyl groups of
MNM (Ar—o0-CHj3; and Ar-m-CH3) were found at 2.14 and 2.32(ppm) as singlet respectively. The results of
elemental analyses were found in good agreemehtthét calculated values.

Anti-inflammatory Activity

The synthesized Mannich bases were screened fomthteéinflammatory activity. The anti-inflammatpactivity in
Wistar rats by carrageenan induced hind paw-edesthad. Nicotinamide, diclofenac and mefenamic acéte

used as standard drugs. Both the Mannich baseseshgreater anti-inflammatory activity than the esponding
parent drugs. Nicotinamide showed least anti-inftaatory activity. Mannich base of diclofenac shovggdater
activity than the Mannich base of mefenamic acide Brder of anti-inflammatory activity was found M&ID >

MNM > diclofenac > mefenamic acid > nicotinamide.appears that the synthesized Mannich bases showed
synergistic anti-inflammatory activity.

CONCLUSION

Mannich bases of Nicotinamide with diclofenac andfenamic acid were prepared by the classical Ménnic
reaction and the structure was established ondbgs lof their elemental, IR and NMR spectral aregysThe anti-
inflammatory activity was examined by carrageematuced hind paw of edema method in Wistar ratstt&gived
Mannich bases showed better anti-inflammatory #gtithan the parent drugs. It is suggested thagrolgenic
potential of the synthesized Mannich bases maytumdiez] to explore the possibility of these Manniases as the
potential anti-inflammatory drugs devoid of comnside effects of NSAIDs.
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