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ABSTRACT:

Ketimines exhibit a wide range of biological activities such as antibacterial, antifungal, anti-
inflammatory, antiviral and antipyretics. Ketimines or azomethine which are analogue of
aldehyde or ketone in which carbonyl group (C=0) replaced by azomethine (C=N) group. This
class of organic compounds has great importance in the field of coordination chemistry because
of potentially capable of forming stable complexes with metal ions. Fast and very rapid
procedure is reported for the synthesis of 2-hydroxy-5-bromo-n-(substituted-phenyl)-
ketimines from substituted 2-hydroxychalcone and different substituted aromatic amines
under 10% ethanol suspension. The study of imine metal complexes is very interesting because
of their unusual stability, sensitivity, selectivity, chemical and magnetic properties. The chemical
and biological importance of azomethine (C=N) group is due to presence of lone pair in sp?
hybridized orbital which make them a good chelating agents. Generally the bi and tri dentate
ligands are more capable of forming stable complexes with S and D block elements. Therefore
imine metal complexes were significantly investigated for their antifungal, antibacterial,
antimicrobial, antitumor and enzymatic activities.

INTRODUCTION:

In 1864 German Chemist Hugo Schiff’s first synthesized condensation product of primary amine
and aldehyde or ketone called as Schiff’s base!. These are also called imines or azomethine
which are analogue of aldehyde or ketone in which carbonyl group (C=O) replaced by
azomethine (C=N) group?. This class of organic compounds has great importance in the field of
coordination chemistry because of potentially capable of forming stable complexes with metal
ions®.

Recently the study of chemistry of imines continuously is increasing because of their
applicability in various biological systems, polymer stabilizer, homogeneous and heterogeneous
catalysis, medicine, pharmacy and other technologies*. Schiff’s bases exhibit a wide range of
biological activities such as antibacterial, antifungal, anti-inflammatory, antiviral and
antipyretics .
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The complexing properties of imines with metals have led to the formation of various
complexes in which imines act as a ligand. Imines can be a good ligand if they bear —-OH group
closer to the azomethine (C=N) group. The study of imine metal complexes is very interesting
because of their unusual stability, sensitivity, selectivity, chemical and magnetic properties. The
chemical and biological importance of azomethine (C=N) group is due to presence of lone pair in
sp? hybridized orbital which make them a good chelating agents. Generally the bi and tri dentate
ligands are more capable of forming stable complexes with S and D block elements. Therefore
imine metal complexes were significantly investigated for their antifungal, antibacterial,
antimicrobial, antitumor and enzymatic activities’"!!.

Literature survey shows that many researchers have made their attempt to synthesize
imine derivatives by condensation of substituted 2-hydroxy acetophenone with substituted
aromatic amines and evaluated their biological properties. Patil et.al.'? synthesized imine
derivatives from substituted 2-hydroxy acetophenone with substituted aromatic amines and
evaluated their antibacterial and antifungal properties. But however there has been less
information about the study of binary and ternary metal complexes of imine derived from
substituted 2-hydroxy acetophenone and substituted aromatic amines.

So keeping these views in consideration to understand the chelating nature of imines
towards alkaline earth and transition metal ions, present work is undertaken. The behavior of
these metal complexes is studied in binary Dichloro methane (DCM) Water mixture. The
stability constants of binary complexes of metal ion with imines has been determined pH
metrically in 75% DCM-Water mixture at 0. 1M (KNOs3) ionic strength.

EXPERIMENTAL

Procedure for Synthesis of Chalcone

A solution of 2-hydroxy-5-bromoacetophenone (0.01 moles) and benzaldehyde (0.01 mol) were
dissolved in ethanol (10 ml), under stirring and aqueous NaOH (40%) was added drop wise.
Orange colour solid was separate out. The reaction mixture was stirred at room temperature and
kept overnight.The reaction mixture was acidified with HCI (50%). The separated solid was
filtered and wash with 1% sodium bicarbonate solution again followed by water. Product was
crystallized from ethanol and glacial acetic acid (1:1) to give yellow colour solid [1]. Yellow
solid; Yield: 78%; m.p:150-155°C

Procedure for the Synthesis of Ketimines

2-hydroxy-5-bromochalcone [1] (0.01mol) and substituted aniline (0.01 mol) was dissolved in
ethanol (20 ml). To this mixture 2-3 drops of conc. H2SO4 was added and it was refluxed for 3
hrs. On cooling and dilution with ice cold water, a solid mass separated out. It was recrystallized
from ethanol. Dark yellow solid; Yield: 70 %; m.p:100-102 °C
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Biological Evaluation
Anti-bacterial activity of Ketimines: The study has been conducted according to the method
adopted by Cruickshank et al. Nutrient agar broth was melted in a water bath and cooked to 45
°C with gentle shaking to bring about uniform cooling. It was inoculated with 0.5-0.6 ml of 24
hour old culture especially and mixed well by gentle shaking before pouring on the sterilized
Petri dish (25 ml each). The poured material was allowed to set (1.5 hour) and there after the
“cups” was made by punching into the agar surface with a sterile cork borer and soaping out the
punched part of agar. Into this “cups” 0.1 ml of test solution (prepared by dissolving 10 mg of
sample in 1 ml DMF) was added by sterile micropipette. The plates were noted. The antibacterial
activities of all compounds are compared against standard drug.
Antifungal activity of Ketimines: The fungicidal activity of all the compounds was studied at
1000 ppm concentration in vitro. Plant pathogenic organisms used were C. albicans and A.
clavatus. The antifungal activity of all the compounds was measured on each of these plant
pathogenic strains on a potato dextrose agar (PDA) medium such a PDA medium contained
potato 200 gm., dextrose 20 gm., agar 20 gm., and water 1 liter. Five days old cultures were
employed. The compounds to be tested were suspended (1000 ppm) in a PDA medium and
autoclaved at 120°C for 15 min and at 15 atm. pressure. These media were poured into sterile
Petri plates and the organisms were inoculated after cooling the Petri plates.
RESULTS AND DISCUSSION:
The aromatic substituted ketimines have been synthesized by the reaction of 2-hydroxy-5-bromo-
Chalcone (2) and substituted aniline at reflux temperature using ethanol as solvent in presence of
conc. H2SO4 in 78-85 % yield. The antimicrobial activity of all the compounds were tested for
against the microorganism S. aureus, E. coli, P. aeruginosa, S. pyogenes, C. albicans and A.
clavatus. The results were compared with the standard antibacterial drug Amplicilline,
Chloramphenicol, Ciprofloxacin, Norfloxacin and standard antifungal drug Greseofulvin and
Nystatin.
REFERENCES:
1. Z.Cimerman, S. Miljanic and N. Galic, Croatica Chemica Acta, 73(1), (2000), 81- 95.

2. Kalaivani S., Priya N. P., Arunachalam S.: 2. Schiff bases: facile synthesis, spectral
characterization and biocidal studies. /JABPT, 3, (2012), 219-223.

’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’

Quarterly Journal Peer Reviewed Journal ISSN No. 2394-8426 Page 396
Indexed Journal Referred Journal http://www.gurukuljournal.com/



Gurukul International Multidisciplinary URNA _ =
Research Journal (GIMR])with > 5 e-ISSN No. 2394-8426

International Impact Factor 8.357 / Monthly Issue
Peer Reviewed Journal APR-2025

https://doi.org/10.69758/GIMRJ/250415VXII[P0064 Issue-1V, Volume-XIII

3. SouzaP., Garcia-Vazquez J. A., Masaguer J. R., 3. Transition Met. Chem., 10, (1985), 410.

4. Upadhyay K. K., Kumar A., Upadhyay S., Mishra P. C.: 9. Synthesis, cha-racterization,
structural optimization using density functional theory and superoxide ion scavenging activity
of some Schiff bases. J. Mol. Struct., 873, (2008), 5-16.

5. Dhar DN, Taploo CL. Sciff’s bases and their applications. J. Sci. Ind. Res., 41(8), 501-506,
(1982).

6. Przybulski A, Huczynski A. Pyta K, Biological properties of imines and azo derivative of
phenols., Curr. Org. Chem. 13(2), 124-148, (2009).

7. T.Rosu, S. Pasculescu, V. Lazar, C. Chifiriuc, and R. Cernat, Molecules, vol. 11, no. 11, pp.
904-914, (2006).

8. N.S. Gwaram, H. M. Ali, M. A. Abdulla., Molecules, vol. 17(5), (2012), 5952-5971.

9. K.T. Joshi,A.M.Pancholi, K. S. Pandya, andA. S.Thakar, ” Int. J. Res. in Chem. and
Env.,.1(2), (2011), 263-269.

10. A. P. Mishra, R. Mishra, R. Jain, and S. Gupta, The Korean Society of Mycology, 40( 1),
(2012), 20-26.

11. Omar, M. M.; Mohamed, G. G.; Hindy, A. M. M., J. Therm. Anal. Cal., 86, (2006), 315-325.

12. S. Patil. P. Utale, S. Gholse, S. Pande, S. Thakur, Asi. J. Bio. Phar. Res., 2(3), (2013), 114-
122.

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Quarterly Journal ~ Peer Reviewed Journal ISSN No. 2394-8426 Page 397
Indexed Journal Referred Journal http://www.gurukuljournal.com/



