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ABSTRACT

Some new N-[3-(2-Oxo-1, 2-dihydro-indol-3-ylidene-hydrazinocarbonyl)-benzyl] -nicotinamide
(111) have been synthesised from different isatin derivatives (1) by condensing with N-(3-
hydraz nocarbonylbenzyl) nicotinamide (11). Their chemical structures have been confirmed by
IR, *H NMR, Mass and by elemental analysis. Investigation of antimicrobial activity of
compounds was done by the disk diffusion technique. Among the compounds tested, the
compound with 5-F, 5-CH3 substitution showed the most favourable antimicrobial activity.
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INTRODUCTION

It is evident from literature, that isatin deriwegs are known to be associated with broad
spectrum of biological activity like antibactefialantinflammator§, analgesit, anti-viraf,
antifungaf, antituberculdt and antidepressdntisatin hydrazone have been reported to possess
anticonvulsarftactivity also. In view of these fact prompted asynthesize some new N-[3-(2-
oxo-1, 2-dihydro-indol-3-ylidenehydrazinocarbonybenzyl] nicotinamide I(1). All the
synthesized compounds were screened for theitro anti-bacterial and anti-fungal activity.
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MATERIALSAND METHODS

All the melting points were determined by open HBapi using V-Scientific Melting Point
apparatus and are uncorrected. Purity of compowrdschecked by TLC on silica Gel-coated
plates. IR spectra were recorded in KBr on FTIRsfge-21 Simadzu spectrophotometi.
NMR spectra were recorded on 500 MHz Bruker usingSD-ds and Mass spectra were
recorded on using EI-MS mode. Elemental analyss peaformed on Perkin-Elmer Series 2400.

Synthesis of Isatin (Indole-2, 3-diones): (Ia-h)

The different isonitrasoacetinilid€ls) were synthesized from the respective aromatic esn@)
viz. on reaction with chloralhydrate and hydroxylaen hydrochloride. Each of
isonitrasoacetinilidesa) was subjected to a dehydrative cyclization usinghuric acid (d 1.84)
to yield the corresponding substituted isatn All these isatin thus prepared were identifigd b
IR and their physical constant reported in theditere. As shown irScheme-|.
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Synthesis of N-(3-hydrazinocarbonyl-benzyl) nicotinamide: (11)
As thegliterature serve the synthesis of N-(3-hymracarbonyl-benzyl) nicotinamide by the
proces

(&) Take N-Hydroxymethyl Nicotinamide (0.1mol) andr&eic acid (0.1mol) was dissolved in
conc.sulfuric acid (50ml). Stir it overnight on nhanical stirrer after completion of reaction,
poured into crushed ice and stirred it for 30mid &her the reaction mass and wash with cold
water. Recrystalised in methanol to get compoa)d (

(b) Take compounda) (0.3mo) in carbon tetrachloride (50ml) and slowly add thylochloride
(0.5mol), and was heat up to reflux and maintamfas, after distillation of solvent residue i.e.,
compound ) was use for next step without purification.

Take above compound and slowly add hydrazine hydrate (0.3mol) aG-Sfemperature and
was stirred for 60 min. Solid materials filterecddamash with 10% NaHC#£solution. Purified in
methanol to obtain pure crystalline compouHd. (As shown inScheme-l|.

Synthesis of N-[ 3-(2-Oxo-1, 2-dihydro-indol-3-ylidene-hydrazinocarbonyl) benzyl] nicotinamide:
(I'1a-h) (General Procedure)

A mixture of equimolar quantity of isatin derivagty (0.01mol) and N-(3-hydrazinocarbonyl-
benzyl) nicotinamide (0.01mol), was dissolved in ethanol with add 2-3 drops atgll acetic
acid and refluxed for 3-4h.The reaction mixture wasled and further cool it up to -8 and
filter it and recrystalised from hot ethariBlAs shown inScheme-111.

Synthesis of N-[ 3-(2-Oxo-1, 2-dihydro-indol-3-ylidene-hydrazinocarbonyl) benzyl] nicotinamide:
(I1a)

IR (KBr) cm’: 3360(NH), 1712(C=0), 1685(C=0), 1645(C=NHNMR (DMSO-d;) ppm:
3.088(2H, s,-Ch), 7.017-9.46(12H, m, ArH), 11.39 (1H, s,-NH), M$zm400.0(M)
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Synthesis of N-[3-(5-Chloro-2-Oxo-1, 2-dihydro-indol-3-ylidene-hydrazinocarbonyl) benzyl]

nicotinamide: (111b)

IR (KBr) cmi’: 3402.43 (NH), 1741 (C=0), 1665 (C=0), 1645.25 J:=565(C-Cl)*HNMR

(DMSO-d;) ppm: 3.080(2H, s,-CH), 7.023-10.22(11H, m, ArH), 11.37(1H, s,-NH), MSzm
433.9(M)

Synthesis of N-[3-(5-Bromo-2-Oxo-1, 2-dihydro-indol-3-ylidene-hydrazinocarbonyl) benzyl]
nicotinamide: (111c)

IR (KBr) cm®: 3398.97(NH), 1707(C=0), 1693(C=0), 1598(C=N), @Br), ‘HNMR
(DMSO-d;) ppm: 3.082(2H, s,-Chl, 7.00-10.24(11H, m, ArH), 11.38(1H, s,-NH), MSzm/
479.5(M)

Synthesis of N-[3-(5-Methyl-2-Oxo-1, 2-dihydro-indol-3-ylidene-hydrazinocarbonyl) benzyl]

nicotinamide: (111d)

IR (KBr) cmi’: 3398(NH), 1770(C=0), 1666(C=0), 1625(C=NHNMR (DMSO-&) ppm:
2.3(3H, s,-CH), 3.088(2H, s,-Ch), 7.01-10.23(11H, m, ArH), 11.39(1H, s,-NH), MSzm/
413.9(M)

Synthesis of N-[3-(5-Flouro-2-Oxo-1, 2-dihydro-indol-3-ylidene-hydrazinocarbonyl) benzyl]
nicotinamide: (111€)

IR (KBr) cm™: 3375(NH), 1700(C=0), 1660(C=0), 1620(C=N), 127&C'HNMR (DMSO-
ds) ppm: 3.08(2H, s,-Ch, 7.018-10.23(11H, m, ArH), 11.39(1H, s,-NH), M$zmmd18.0(M)

Table 1. Physical data and elemental analysis of synthesized compound (I11a-h)

Elemental analysis

Sr No R (I\O/ICI:D) MoIeClzll\z/sl\lr:;:ormula Molec(l'i/llz\;\/\r/)\Neight Y(l;ol)d 0 Found (Calc.)

%C | %H | %N
Ma | H |209212C|  CoHiNOs 399.40 81 (ggfi) (j:gg) &g:gg)
b | 5-Cl | 222-228C | CoH1eNsOSCl 433.85 01 (gg:g% (gzgg) (12123)
lic | 5-Br | 206-208C |  CpoH1eNsOsBr 478.30 90 (gg:gi) ég;) (ﬂiéi)
ld | 5-CHs | 187-188C | CosHigNsOs 444.40 89 (gg:gg) (j:g%) (1213?1)
e | 5-F | 292-208C |  GoaHioNsOs 413.43 83 (gg% é:gg) &2:%2)
If | 5-NO, | 262-268C | CooH1eNsOSF 417.39 o1 (gg%) (2:2‘3‘) &S:gi)
Mg | 54 |217-219C|  CoHigNsOdl 525.30 86 (ggzgé) (2:8% &é:gg)
ih | 7-Cl | 193-198C |  CoH1gNsOSCl 433.85 78 (ggzéi) é:%) &2:3)

Synthesis of N-[3-(5-Nitro-2-Oxo-1, 2-dihydro-indol-3-ylidene-hydrazinocarbonyl) benzyl]
nicotinamide: (111f)

IR (KBr) cm®: 3400(NH), 1708(C=0), 1643(C=0), 1614(C=N), 1350,), HNMR
(DMSO-ds;) ppm: 3.08(2H, s,-CpJ, 7.013-10.22(11H, m, ArH), 11.38(1H, s,-NH), MSzm
444.1(M)
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Synthesis of N-[3-(5-lodo-2-Oxo-1, 2-dihydro-indol-3-ylidene-hydrazinocarbonyl) benzyl]
nicotinamide: (1119Q)

IR (KBr) cm™: 3394(NH), 1712(C=0), 1666(C=0), 1645(C=N), 574JCHNMR (DMSO-d)
ppm: 3.086(2H, s,-Ch), 7.013-10.23(11H, m, ArH), 11.37(1H, s,-NH), M%zn625.0(M)

Synthesis of N-[3-(7-Chloro-2-Oxo-1, 2-dihydro-indol-3-ylidene-hydrazinocarbonyl) benzyl]
nicotinamide: (111h)

IR (KBr) cmi*: 3377(NH), 1740(C=0), 1700(C=0), 1597(C=N), 5760; ‘HNMR (DMSO-
ds) ppm: 3.086(2H, s,-Ch), 7.013-10.22(11H, m, ArH), 11.39(1H, s,-NH), M$zma34.3(M)

In Vitro Antimicrobial Activity

Evaluation of antibacterial (3-bacteria) and amigal (2-fungi) activities was done by the disk
diffusion techniqu¥. The microorganisms used were purchased from ¢bjdth i.e. Nutrient
broth medium (Titan Biotech Ltd., Delhi). (2) Sabaud's dextrose broth medium (Titan Biotech
Ltd., Delhi). (3) Antibacteriological grade Agar-Ag(Qualigens-Glaxo, Mumbai).

The tested compounds solution were prepared intdytiermamide (DMF) and evaluated them
for their in vitro antibacterial and antifungal activity agairigdccillus subtillis NCIM 2250,
Staphylococcus aureus NCIM 2079, Escherichia coli NCIM 2109, Aspergillus niger NICM 501
andCandida albicans NICM 7431, respectively.

All bacteria were grown on Mueller-Hinton agar (Media) plates (3, 24h) and fungi were
grown on sabouraud dextrose agar (Hi-Media) pld@8°C, 48-72h). The results were
established by the presence of clear zone of itibibaround the active compounds.

Table 2. In Vitro antimicrobial activity of N-[3-(2-Oxo-1, 2-dihydro-indol-3-ylidene-hydr azinocar bonyl)
benzyl] nicotinamide (I11a-h)

Cog]gggnd R E-coli B-Subtillis S-Aureus S-Cerevisiae A-niger

Illa H ++ ++ + + ++
b 5-Cl + ++ + ++ ++
llic 5-Br + ++ + + +
ld 5-CHj3 ++ + ++ ++ +
llle 5-F ++ ++ + ++ ++
nf 5-NO, ++ + + ++ +
llig 5-1 + ++ ++ + ++
[llh 7-Cl ++ + ++ + +

* Effectively was classified in to three zones on the bases of the diameter of zone of inhibition

+++ : Most effective

++ : Moder ate effective

+ : Sightly effective

- : Non effective

RESULTSAND DISCUSSION

As many as new eight compounds were synthesizealdbpting similar above procedure and
then characterized by their physical, analyticall apectral data. The details of some of the
representative compounds are given in the expetahsection. Their physical and elemental
analysis data are presented’iable 1.
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All the synthesized compounds were tested for itmovantimicrobial activity by the disk
diffusion technique. The results are summarizetahble 2 that includes the activity of reference
compound Gentamicine.

The tested compounds exhibited mild to moderatdbacterial activity against all three strains
of bacteria. The compounds, llle, llig and lllhtes againsS.aureus, showed highest activity. It
has also been observed that compounds, Illa, HtblAf againstB.subtills.

All synthesized compounds were tested for in vantimicrobial activity by the disk diffusion
technique. The results are summarisedTable 2 that includes the activity of reference
compound Gentamicine.

The antifungal of the compounds was studied fortwe pathogenic fungi. Amphotericin B was
used as reference for inhibitory activity againstdi. It was observed that compounds llib, llid,
llle and IlIf had highest activitys-Cerevisiae and llla, llic, Illg and Illh showed good activity

againstA.niger.

CONCLUSION

The antimicrobial study revealed that substitutionthe 8" position of isatin with chlorine,
bromine or fluorine produced more active compoundsseries.
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