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Abstract : Schiff bases are versatile ligands and therefore their compounds and  metal complexes hold lot much of
promise and potential as catalysts in various biological systems and in homogeneous and heterogeneous catalysis,
oligomerization, photochemical degradation of polymers, as initiator in emulsion polymerization, dyes as colourants,
chromogenic agents, and radiotracers in medicinal field, and pharmaceutical fields by virtue of their characteristic
properties like antitumor and cytotoxicity, catalytic behavior, antifertility and enzymatic, antimicrobial, therapeutic,
insecticidal, plant growth regulatory activity. Further they find use in birth control, food packages, and in sensors, non-
linear optical devices, petroleum refining, effective emitting layers, photosynthesis and as oxygen carriers in respiratory
systems too.

This review summarizes the applications of Schiff bases and their complexes and compounds with metals as
agrochemicals namely insecticides and plant growth regulators.
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Introduction : A Schiff base ligand represents one of the most widely used families of polydentate ligands in
coordination chemistry. Synthesis of tetradentate Schiff base ligands from diamines and corresponding
salicylaldehyde derivative is a reaction of importance in organic chemistry, due to the thermodynamic
stability of these tetradentate ligands with different lanthanide cations. The earlier literature reveals that Schiff
base ligands are excellent coordinating ligands in terms of the high thermodynamic stability of the
coordination compounds they form, excellent solubility in common conventional solvents and provides for
flexibility in the chemical environment about the C=N group. The conjugated π system in a Schiff base often
imposes a geometrical constriction and affects the electronic structure as well. The work presented here is the
study of physico-chemical and antimicrobial activity of selected lanthanide ions like Gd(III), Dy(III) and
Sm(III) with the Schiff base ligand.

Fig.1. Proposed representative structure for the Co complex
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The complexes of Schiff base as a ligand have been developd with acetoacetanilide and 1,3-
diaminopropane,[MX3(LH2)], where X= Cl, NO3

- , NCS, have been synthesized in ethyl alcohol and
characterized using tools like elemental analysis, electrical conductance in non-aqueous solvents, spectral as
well as magnetic susceptibility measurements. In these complexes, ligand LH2 acts as a tetradentate ligand
bonded through two azomethine nitrogen atoms and the two enolizable carbonyl group of acetoacetanilide
organic moiety. The molar conductance of the complexes in DMF and DMSO is in tandem with that of non-
electrolytes. The IR spectral study confirms the formation of complexes. TG & DTA study exhibits the
thermal behavior as expected. The antimicrobial activity of the ligand and synthesized metal complexes was
investigated by agar based disc diffusion method and found that the synthesized metal complexes possess
reasonably higher antimicrobial activity than the free ligand with which selected lanthanide ions were to made
to complex.

Materials & Methods : Metal salts, acetoacetanilide, 1,3-diaminopropane and other reagents were all AR
grade chemicals used as it is. Solvents such as ethanol, methanol and acetone were  purified. C,H and N
elemental analysis was done for the complexes synthesized,. The metal concentration was determined by
oxalate-oxide method. The IR spectra of the Schiff base and corresponding metal complexes were recorded
using FTIR in the 4000-400 cm-1 region by preparing pellets of samples with KBr powder. The UV absorption
spectrum was recorded in HPLC grade solvents namely, DMF and DMSO in the spectral region of 800-200
nm. Further, molar conductivity measurements were recorded using a conductivity meter. Magnetic
measurements of the complexes were done using a susceptibility balance at room temperature. Thermal
Gravimetric and Differential Thermal analysis too was also carried out in a inert atmosphere with a heating
rate of 1000 0C/min.

A. Synthesis of the ligand : The Ligand(LH2) was synthesized by the condensation between acetoacetanilide
and 1,3-diaminopropane in 2:1 molar ratio by refluxing in acetone as a solvent.

B. Synthesis of the lanthanide complexes : The lanthanide(III) complexes were synthesized using methanolic
solution of the ligand LH2 (0.001 mol), and methanolic solution of the Ln(III) salt (0.001 mol) in a dropwise
manner with constant stirring on a magnetic stirrer. The pH of the reaction mixture was adjusted between 7- 8
by adding 10% liquor ammonia followed by refluxing the reaction mixture for 10 hours. The preconcentration
of the resulting solution was done by reducing the volume to one third of its original volume and kept on
standing overnight. The precipitated metal complex was then filtered using Whatmann filter paper no. 41,
washed with methanol (3X) and finally dried in a vacuum desiccator.

C. Activity of Schiff base and its lanthanide complexes

Antimicrobial : Antibacterial Activities Schiff base derived from indoline-2, 3-dione and 2- aminobenzoic
acid and its Tin complex exhibited antibacterial activity against Staphylococcus aureus. This activity might be
attributed to the presence of a hydroxyl and phenyl group[13]. The order of preference in activity of ligands is
MeSnL < PhSnL < BZ3SnL [14]. Complexes of Co(II),Cu(II),Ni(II),Mn(II) and Cr(III) with Schiff bases
obtained by condensation of 2,6-diacetylpyridine and 2-pyridine carboxaldehyde with 4-amino-2,3-dimethyl-
1-phenyl 3-pyrozolin-5-one show both antibacterial and antifungal activities against Escherichia coli,
Staphylococcus aureus, Klebsiella pneumoniae, Mycobacterium Smegmatis, Pseudomonas aeruginosa,
Enterococcus cloacae, Bacillus megaterium and Micrococcus leteus.

Antifungal : The microbial activity of the N-(2-hydroxy-1- naphthalidene)phenylglycine and its transition
metal complexes was investigated. From the antifungal screening data it is concluded that the activity of the
ligand has increased upon complexation. Cu(II), Ni(II) and Co(II) complexes have shown better antifungal
activity compared to the ligand and the corresponding metal salts[15]. A comparative study of the Minimum
Inhibitory Concentration values for the ligands and their complexes show that the complexes exhibit higher
antimicrobial activity. Co(II),Ni(II) and Cu(II) complexes with Schiff base 3,3’-thiodipropionic acid bis(4-
amino-5-ethylimino-2,3-dimethyl-1-phenyl3-pyrazoline showed antifungal activity against Alternaria
brassicae, Aspergillus niger and Fusarium oxysprum and results indicate that the complexes show the
enhanced activity in comparison to free ligand[16].
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Antiviral : Schiff bases of gossypol show high antiviral activity[17]. Glycine salicylaldehyde Schiff base
Ag(I), gave effective results up to 74% towards C.mosaic virus[18].

Applications of Schiff base and its derivatives as agrochemicals

Synthetic Action on Insecticides : Schiff base obtained from sulfane thiadizole and salicylaldehyde or
thiophene-2-aldehydes and their complexes show high activity against insects[19]. α- Aminoacid acts as
intermediate in synthesis of photostable pyrthriod insecticides[20]. Flourination on aldehyde part of Schiff
base increases insecto acracicidal activity[21]. Schiff bases (thiadiazole derivatives with salicylaldehyde or o-
vanillin) and their metal complexes with Mo(II) show insecticidal activities against bollworm and promote
cell survival rate of mung bean sprouts[22].

Plant Growth Regulator : N-acetylated compounds exhibit excellent growth inhibitory activity with seedling
of wheat, rye and barley[23]. Schiff bases show remarkable activities on plant hormone such as the auxins on
root growth. Schiff base of ester and carboxylic acid show remarkable activity as plant growth hormone[24].
Schiff bases of thiodiazole have good plant growth regulator activity towards auxin and cytokine.

Conclusion : The lanthanide complexes with Schiff base and its derivatives as ligands possess antitumor,
antibacterial, antiviral, antifungal, anti-inflammatory, allergic, analgesic, cytotoxic, catalytic, therapeutic,
photochemical, activity. However when it comes to agricultural sector, Lanthanide complexes with Schiff
base and its substituted forms exhibit insecticidal, plant growth regulators activities which are of paramount
importance from the crop productivity point of view.
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