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ABSTRACT

Three symmetrical and two unsymmetrical N,O, Schiff bases obtained from the condensation of o-phenylenediamine
with various salicylaldehydes namely salicylaldehyde, 5-nitrosalicylaldehyde and 5-bromosalicylaldehyde were
synthesized and characterized based on elemental analysis, IR, *"H NMR and electronic absorption spectroscopy.
The antimicrobial activity of the compounds tested against the microorganisms E. coli (ATCC 25922), E. feacalis
(ATCC 29212) and S. aureus (ATCC 25923) using the agar ditch method showed a dependence on the substituent
present in order H>NO»>Br. The unsymmetrical compounds exhibited higher activity compared to the symmetrical
compounds.
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INTRODUCTION

There has been renewed interest in the Chemistr@cbiff bases as a result of the wide variety ofeptal
applications reported for this class of compouriisese compounds can be used in photochemical,ytatal
biological and electrochemical applications [1-8thiff bases are also used as ligands to obtaialmemplexes
that can serve as models in the understandingotddical systems. The preparative ease and vargdueetries of
the metal complexes obtained makes them importanécchemical models in main group and transitictam
coordination Chemistry. Thus, these compounds pltaymportant role in advancement of inorganic bélstry

[4].

Schiff bases composed of®, donor atoms are important chelating ligands faigténg supramolecular synthons,
medicinal and catalytically useful metal complexgs5]. Symmetrical Schiff bases derived from aromadt,2-
diamines such as-phenylenediamine have received attention dudeir synthetic flexibility, rich coordination
chemistry and application in catalysis [7]. Relategsymmetrical Schiff bases have received lessitadte The
unsymmetrical Schiff bases of 1,2-diamines may bmare practical importance due to presence ofdifferent
reactive centres located in the compounds. UnsynicaeSchiff bases are important in understandhmey fgrocess
of metal binding in metalloproteins and metalloeneg in the body [8-9].

We have been interested in understanding the sffifcsubtle changes in electronic properties ofifSbases and
metal complexes through substituent and solvenatian [10-11] and metal complex formation [12].this paper,
we report the effect of change in substituent anlitological properties of symmetrical and unsynrinat Schiff
bases derived fromphenylenediammine and substituted salicyaldehydes.
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EXPERIMENTAL SECTION
Chemicals and solvents were of reagent or analieale and used without further purification.

o-phenylenediamine, salicylaldehyde, 5-nitrosaliléhyde and 5-bromosalicylaldehyde, were purchéefseih
Aldrich Sigma Company Ltd and used as supplied.

Elemental analysis data were obtained on a PerkitreiEmodel 2400 series Il CHNS/O analyzer. Infra(Hrl)
spectra of the compounds were recorded as KBr disa Perkin-Elmer Spectrum RX1 spectrophotometehé
range 4000 to 400 cth

'H NMR spectrum of the ligand was recorded in CfEolutions on a Bruker Avance Il 400 MHz spectroenet
with chemical shifts reported in ppm relative to $Ms internal standard. The electronic absorptiattsa of all
the complexes were recorded in DMSO on a PGT80/T80-VIS spectrophotometer in 1cm quartz cell atmoo
temperature immediately after preparing the sotutMelting points {C) were determined with aid of Gallenkamp
melting-point apparatus and are uncorrected. Tharsstric Schiff basefL.1 - L3) were prepared using literature
method [12].

Synthesis of Unsymmetrical Schiff Bases (L4 —L5)

To a cold stirred solution of o-phenylenediamin® ¢@mol.) in absolute ethanol (10 ml) were addedcmblic
solutions (10 ml) of salicylaldehyde (10 mmol.) ahé corresponding substituted salicylaldehydenib@ol.). The
mixture was refluxed at 78C for 3 h and cooled to room temperature. The velbwlid obtained collected by
filtration dried and re-crystallized from ethanol.

RESULTS AND DISCUSSION

Synthesis

Symmetrical and unsymmetrical Schiff bases (Figlyewere prepared in good yields from the condeosati
reaction ofo-phenylenediamine with corresponding aldehydes:Mratio for the symmetrical compount&-L3

and 1:1:1 ratio for the unsymmetrical compoundsL5. All the compounds obtained are stable at room
temperature and are non-hygroscopic. The analydita and physical properties of the compoundpasented in
table 1. The elemental analysis data conform teebgu values.
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Figure 1: Molecular Fomula Schiff bases L1-L5 LS R, =R, NO,

The infrared spectral bands of all the Schiff basiesw a band in the region 1602-1619"cdue to azomethine
(HC=N) group. The occurrence of this band alondhwiisappearance of the bandcatl 700 cni for the carbonyl
group and appearance of a band in 1391-1392fomthe phenolic oxygen in all compounds confirtims formation
of the Schiff base. ThHHHNMR spectra for each compound gave a peak at 839-attributed to the azomethine
protons which further confirms formation of desifgdduct.
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TABLE 1. Physical and Analytical Data of Schiff bags L1-L5

Compound| Empirical Formulaj Y(|;0I)d “{,'CP Colour Mé(;ﬁg%gilzg;s,
%C %H %N
L1 CaaO, | 790 | 153154 yelow (0. {0 oheb
L2 CaoH14Br2N,0O; 83.3 | 118-199 vyello ?506‘_5561) (22'%%) (5§égﬁ
L3 Cz0H14N4Os 87.0 | >230 | yellow ?593,1729) (%178) (1?5;;9
L4 CagH1sN2OBr 73.3 | 186-188| yello ?509_7:5) ?é?fz) (677'89
L5 CaoH15N30, 86.1 | 192-194] yello ?:545?0) ?31936) (1}__1483

TABLE 2. Important IR, UV-vis and *HNMR Bands in Schiff bases L1-L5

vOH) [v(C=N) [ v(CO)| & » max

Compound cm? cmt cm? HC=N nm
L1 3674 1606 1373 8.85 269,324
L2 3671 1602 137: 8.8¢ 269,32:
L3 369 161¢ 135( 9.01 265,33:
L4 3567 1608 1371 9.24 329
L5 3624 1611 1349 9.13 336

Electronic Absorption Spectra
The electronic absorption spectra of the ligandsewecorded in the range 200-600 nm and are raportable 2.

Earlier reports indicate that the electronic abSompbands of the salicylaldehyde type Schiff baseprises of
three bands [13]. The band located in the range2B80nm in the spectra is assigned to the excitatiothe r-
electrons of the aromatic system since these barglquite sensitive to substitution at this paithef molecule. The
band observed within the wavelength range 260-3h0i;mdue to n+«t* transition between the-orbital largely
localized on the central C=N bond, influenced by ¢harge within the entire molecule.

The third band observed within the wavelength di-320 nm is attributed to an intermolecular chargasfer for
interaction based on expected strong intermolechlarogen bonding between the hydroxyl group of the
salicylidene part and azomethine nitrogen.

The electronic absorption bands the symmetric camgs exhibit two bands a high energy band bet@2&&r269
nm attributed to na* and a low energy band 305-360 nm due to chamyesfer transitions. The presence of
electron withdrawing nitro groups results in shiftcharge transfer band to higher wavelengths énciimpounds.
This suggests that the nitro group is a good chaegesfer acceptor centre as a result of its strelegtron
withdrawing power.

Antimicrobial Activity

The antimicrobial activity of the investigated compds was tested at a concentration of 5 mg mding the agar
ditch method against the microorganisigoli, E. feacalis andS. aureus The diameter of growth inhibition zones
were measured (mm) and results summarized in 8able

TABLE 3.
Compound Diameter of inhibition zone of bacteria (mm)
S. aureus E.Feacalis E. coli
L1 2C 0 20
L2 15 - -
L3 12 - 16
L4 10 14 11
L5 15 20 11
Streptomycin 12 25 18
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All the compounds were active agai&staureus in varying degrees. Thiis-salicylaldehyde imind.1 exhibited
highest activity comparable to the reference compoagainstS. aureus and E. coli but no activity againsk.
feacalis. Comparison of the results with those of Schiffésmderived from aniline and the correspondinghgides
[10] revealed that the presence of N202 donor genipanced activity of the compounds. The bromo tiubed
compound.2 was only active again§aureus. Thus, activity of the symmetric compounds is idesL1>L3>L2.
This reflects a dependence on the substituent préserder H>NG>Br.

The unsymmetrical compoundd andL5, were active against all the bacterial straingistliwith highest activity
recorded against.Heacalis. The nitro compound5 exhibited highest activity, thus the presencehef ¢lectron
withdrawing nitro group enhanced antimicrobial eityi of the compounds.

CONCLUSION

Three symmetrical and two unsymmetrical Schiff lsasentaining the N202 unit derived from condensatio
reaction ofo-phenylenediamine with substituted salicyaldehytlese been synthesized and characterized. The
antimicrobial activity of the compounds varied witie nature of substituent in order H>N®r. The symmetrical
Schiff basses exhibited narrow spectrum antimiabohctivity. The unsymmerical compounds compourels loe
further investigated for design of broad spectruntibéotic compounds.
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