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Abstract

In the present study, a series of Schiff's bases. la-1g; 5-((4-n-methoxyphenyl) azo)-N-(4-n-
alkoxyphenyl)salicylaldimine homol ogues have been synthesized and characterized by IR, NMR
spectroscopy and elemental analyses. The mesomorphic character of these compounds was
mainly studied by using polarizing microscope equipped with a heating and cooling stage. These
homologues series do not exhibit liquid crystalline property. Electrochemical reductions were
studied by use of Cyclic-Voltammetric technique. These compounds gave one peak and are
irreversible in nature in presence of Tetra butyl ammonium bromide (TBAB) as supporting
electrolyte. The electrochemical reductions of imines group were found to be diffusion
controlled. All compounds are showing very good anti microbiol activity.

Keywords. Azo compounds; Schiff bases; SalicylaldimineCyclic-Voltammety, Biological
activities

INTRODUCTION

Schiff's bases are used extensively as ligands in codiminehemistry [1, 2]. Schiff bases
have thermochromic properties in their solid sfatg]. Thermochromism is due to changerin
electron configuration induced by proton transfghich can occur in the ground state, and
requires a planar molecular system. Azo benzenanés of the representative photochromic
molecules with two geometric isomers, a trans farmd a cis form [6, 7].

Aromatic Schiffs bases containing a hydroxyl group in the orthasitpm may have two

tautomeric forms, namely phenol imine and keto-engtructures [8-13]. It was revealed that
while the keto-imine the existence of the tautomées been demonstrated by X-ray
crystallographic, which was the predominant fornpafar solvents, the phenol-imine form was
predominant in apolar solvents. There are a nurobestudies indicating that amines are the
product of the electrochemical reduction of iminesprotic solvents. There are a number of
studies indicating that amines are the produchefdlectrochemical reduction of imines in protic
solvents [14-16]. Andriextal [17], in Cyclic Voltammetric study of various imes in acetonitile
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and DMF media claimed that the reduction was eithéwo-electron transfer resulting in a
saturated amine or two one electron transfer |lgattira dimerised product depending upon the
compound and solvents employed. They stated tdatten irreversible in both cases.

Azo compounds are important due to their application dyes, pigments, and functional
materials. For example, azo-containing photochromnganic compounds especially with many
attentions recently because of their possible egitins in the area of photon-mode high density
information storage, photo-switching devices anticap computing liquid crystalline character
and azo-conjugated metal complexes have been taitydd8]. Because of the importance of
azo-containing liquid crystalline dyes and in contince of interest of scientist in synthesis of
azo-based liquid crystalline compound® [ 20], Schiff's base and their metal complexesgeha
been reported to possess important biologicallytetactivity and also oxygen carriers. Schiff's
base and their metal complexes have been repastgubdsess important biological [21-23],
catalytic activity [24, 25] and also oxygen carsi¢26-28]. For the purpose of antimicrobial and
antifungal screening four bacterial strains and fumgus i.e., Staphylococcus aureus, Bacillus
subtilis, Proteus vulgaris, Pseudomonas aruginosd @&andida albicans were chosen.
Saphylococcus aureus, Bacillus subtilis are a gram-positive organism whiReoteus vulgaris,
Pseudomonas aeruginosa are a gram negative one. A wide range of techsiqoen test
antimicrobial and antifungal activity of a drug artest compound. Essentially a concentration
gradient of the drug /test compound is producedh inutrient medium and the growth or
inhibition of the growth of the organism taking @awhen the medium is seeded with test
organism and incubated is observed. Many factoch @as the kind of microorganism, the
physiological state of the organism, the tempeeatamd the environment that includes the
physical and chemical properties of the mediumubisgate carrying the organism are important.
The environmental factors must be considered irapigdication of any chemical agent to inhibit
or destroy microbial populations. we report hettbi@ syntheses and study the liquid crystalline
character, electrochemical and biological behaviolia series of azo-linked salicylidenic
Schiffs bases named 5-((4-n-methoxyphenyl) azo)-N+{dlkoxyphenyl)salicylaldimine
(alkoxy = octyloxy, decyloxy, undecyloxy, dodecylo tetradecyloxy, hexadecyloxy,
octadecyloxy) homologues.

MATERIALSAND METHODS

All homologue materials were prepared similarly.eTrelated amine (4-n-alkoxyaniline, 1
equivalent) and 1 equivalent of 5-(4-n-methoxyphany) salicylaldehyde were dissolved in 20
ml absolute ethanol with a few drops of glacialtecacid as a catalyst. The solution was then
refluxed for 1 h. The solution was left at room p@rature and after cooling; the compounds
were obtained as yellow micro-crystatka{1g). The micro-crystals were filtered off, washed
with 20ml of cold absolute ethanol and then realfliged for several times from
ethanol/chloroform.

5-((4-n-methoxyphenyl) azo)-N-(4'-n-octyloxyphenyl)salicylaldimine(1a)

Yellow; Yield 80%; IR(KBr Pellet)vmaxin cm* 1624 and 1215; UV-VISA max= 346.1 nmg =
3.44 x 16 L mol* cm®; *H NMR (400 MHz, CDC}), 13.99 (s, 1H), 8.76 (s, 1H), 8.01 (d, J =
2.8 Hz, 1H), 7.98 (dd, J = 2.7, 9.8 Hz, 1H),7.81Jc 9.6 Hz,2 H), 7.39 (d, J = 9.7 Hz, 2H),
7.14(d, J = 8.9 Hz, 1H), 6.93 (d, J = 9.9 Hz, 26190 (d, J = 9.8 Hz, 2H), 4.02 (t, J = 9.1 Hz,
1H), 3.95 (t, J = 8.6 Hz, 1H), 1.83-0.84 (m, 12HRR(KBr Pellet): Elemental analysis:
CagH33N303 Calculated(%).C 73.18, H 7.24, N 9.14. Found(%y.3CL8, H 7.24, O 9.14.

Scholar Research Library 357



V. Padmini Arch. Apll. Sci. Res,, 2 (2): 356-363

5-((4-n-methoxyphenyl) azo)-N-(4'-n-decyl oxyphenyl)salicylaldimine (1b)

Yellow; Yield 87%;IR(KBr Pellet): vmaxin cm* 1624 and 1215; UV-VISL max = 348.61nmg
=2.38 x 16 L mol* cm™; *H NMR (400 MHz, CDC}), 13.99 (s, 1H), 8.76 (s, 1H), 8.01 (d, J =
2.8 Hz, 1H), 7.98 (dd, J = 2.7, 9.8 Hz, 1H),7.81Jd- 9.6 Hz,2 H), 7.39 (d, J = 9.7 Hz, 2H),
7.14(d, J = 8.9 Hz, 1H), 6.93 (d, J = 9.9 Hz, 26i190 (d, J = 9.8 Hz, 2H), 4.02 (t, J = 9.1 Hz,
1H), 3.95 (t, J = 8.6 Hz, 1H),1.83-0.84 (m, 16H)lergental analysis: £H37; N3Os,
Calculated(%).C, 73.89; H,7.65, N, 8.62; Found(@4)73.89; H, 7.65; N, 8.62;

5-((4-n-methoxyphenyl) azo)-N-(4'-n-undecyl oxyphenyl)salicylaldimine(1c).

Yellow; Yield 89%; IR(KBr Pellet)vmaxin cm* 1624 and 1215; UV-VISL max = 348.61nmg
=2.38 x 16L mol™* cm™® 'H NMR (400 MHz, CDC}), 13.99 (s, 1H), 8.76 (s, 1H), 8.01 (d, J =
2.8 Hz, 1H), 7.98 (dd, J = 2.7, 9.8 Hz, 1H),7.81Jd- 9.6 Hz,2 H), 7.39 (d, J = 9.7 Hz, 2H),
7.14(d, J = 8.9 Hz, 1H), 6.93 (d, J = 9.9 Hz, 26190 (d, J = 9.8 Hz, 2H), 4.02 (t, J = 9.1 Hz,
1H), 3.95 (t, J = 8.6 Hz, 1H), 1.83-0.84(m, 18H)lerental analysis: £Hszgs N3 Os
Calculated(%). C, 74.22; H, 7.84; N,9.57; Found:(@)74.22; H, 7.84; N, 9.57;

5-((4-n-methoxyphenyl) azo)-N-(4'-n-dodecyl oxyphenyl)salicylaldimine (1d)

Yellow; Yield 88%; IR(KBr Pellet)v .in cm* 1624 and 1215; UV-VISL max = 348.78 nnx,

= 2.59 x 10L mol* cm* *H NMR (400 MHz, CDCY), 13.99 (s, 1H), 8.76 (s, 1H), 8.01 (d, J =
2.8 Hz, 1H), 7.98 (dd, J = 2.7, 9.8 Hz, 1H),7.81Jd- 9.6 Hz,2 H), 7.39 (d, J = 9.7 Hz, 2H),
7.14(d, J = 8.9 Hz, 1H), 6.93 (d, J = 9.9 Hz, 26i190 (d, J = 9.8 Hz, 2H), 4.02 (t, J = 9.1 Hz,
1H), 3.95 (t, J = 8.6 Hz, 1H), 1.83-0.84(m, 20H)lerBental analysis: $£Hs1 N3 Os
Calculated(%). C 74.53, H 8.01, N 9.37. Found(%)y4(%3, H 8.01, N 9.37.

5-((4-n-methoxyphenyl) azo)-N-(4'-n- tetradecyl oxyphenyl)salicylaldimine (1€)

Yellow; Yield 90%; IR(KBr Pellet)v ain cm* 1624 and 1215; UV-VISL max=348.31nmg
=2.35 x 16 L mol* cm* 'H NMR (400 MHz, CDCJ), 13.99 (s, 1H), 8.76 (s, 1H), 8.01 (d, J =
2.8 Hz, 1H), 7.98 (dd, J = 2.7, 9.8 Hz, 1H),7.81Jd- 9.6 Hz,2 H), 7.39 (d, J = 9.7 Hz, 2H),
7.14(d, J = 8.9 Hz, 1H), 6.93 (d, J = 9.9 Hz, 26190 (d, J = 9.8 Hz, 2H), 4.02 (t, J= 9.1 Hz,
1H), 3.95 (t, J= 8.6 Hz, 1H), 1.83-0.84(m, 14H);emkntal analysis: #£H4sN303
Calculated(%).C 75.10, H 8.34, N 7.73. Found(%75CL0, H 8.34, N 7.73.

5-((4-n-methoxyphenyl) azo)-N-(4'-n-hexadecyl oxyphenyl)salicylaldimine (1f)

Yellow; Yield 87%:; IR(KBr Pellet)vmaxin cm' 1624 and 1215; UV-VISL max=348.3nmg
=2.32X1d L mol* cm*; *H NMR (400 MHz, CDCJ), 13.99 (s, 1H), 8.76 (s, 1H), 8.01 (d, J=
2.8 Hz, 1H), 7.98 (dd, J= 2.7, 9.8 Hz, 1H),7.81Jd,9.6 Hz,2 H), 7.39 (d, J= 9.7 Hz, 2H),
7.14(d, J= 8.9 Hz, 1H), 6.93 (d, J= 9.9 Hz, 2HY06(d, J= 9.8 Hz, 2H), 4.02 (t, J= 9.1 Hz, 1H),
3.95 (t, J= 8.6 Hz, 1H), 11.83-0.84(m, 28H). Eletakanalysis: GH49dN303 Calculated(%). C
75.62, H 8.64, N 7.35. Found(%). C 75.62, H 8.64,.86

5-((4-n-methoxyphenyl) azo)-N-(4'-n-octadecyl oxyphenyl)salicylaldimine (1g)

Yellow; Yield 80%; IR(KBr Pellet)vmaxin cm* 1625 and 1215; UV-VISL max = 348.56nmg
=2.47 x 16 L mol* cm*; 'H NMR (400 MHz, CDGCJ), 13.99 (s, 1H), 8.76 (s, 1H), 8.01 (d, J=
2.8 Hz, 1H), 7.98 (dd, J= 2.7, 9.8 Hz, 1H),7.81Jd,9.6 Hz,2 H), 7.39 (d, J= 9.7 Hz, 2H),
7.14(d, J= 8.9 Hz, 1H), 6.93 (d, J= 9.9 Hz, 2H906(d, J= 9.8 Hz, 2H), 4.02 (t, J= 9.1 Hz, 1H),
3.95 (t, J= 8.6 Hz, 1H), 1.83-0.84(m, 32H); Elena¢minalysis: GgHssz N3Oz Calculated(%). C
76.09, H 8.91, N 7.01. Found(%). C 76.09, H 8.97,.0L.

Schiff base dyeda-1g, were synthesized in a four step process, in wthiehhydroxyl group in
4-acetamidophenol is first replaced by an alkoxgicHollowed by hydrolysis of acetamido
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group to amine. In the third step, salicylaldehgdapled with the diazonium chloride obtained
from the 4-n-alkoxyaniline (n-alkoxy = Octyloxy, decyloxy, Decyloxy, Dodecyloxy,
Tetradecyloxy, Hexadecyoxy, Octadecyloxy) and finghe Schiff base dyes were obtained by
reaction of 5-(4-n-methoxy phenylazo) salicylaldédy with an appropriate aromatic amine
(Scheme 1) by refluxing in absolute ethanol using a few dragy acetic acid as catalyst. The
Schiffs bases,la-1g, were purified by repeated recrystallisation ire tethanol/chloroform

mixture.
2 11
H=H / \ DCHQCnHzrﬁ']
& 7 L
10
13
9
5 4 % 1
la-1g
C otrp ound 1o n
la 7
lh o
lc 10
1d 11
le 13
1f 15
lg 17
Scheme 1

The 5-(4-n-methoxyphenylazo) salicylaldehyde and Schifs bases dyesla-1g, were
characterized byH NMR, IR, UV and elemental analyses. The IR sméclrequencies of
synthesized compoundsa-1g, were carried out using KBr pellets as descrilvedxperimental
section. In the compound 1, the hydroxyl group veéserved at 3210 chbecause the
intramolecular hydrogen bonding between OH and Ybrgroup in compoundl leads to
decrease in the stretching frequency of OH. Inchrapoundda-1g, the OH group was found at
3420-3450 cnt because of the poor intramolecular hydrogen banbietween OH and C=N.
The carbonyl group in the compouhdvas formed at 1666 chbut in the compoundia-1g the
C=0 stretching disappeared and a sharp strong peak619-1925 cih due to C=N was
appeared. Physical and characterization data fonpoands 1l and la-1g are given in
experimental section and some selected IR datgiwaea inTable 1.
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Table 1. Antimicrobial Activity of compounds against S.aureus, B.subtilis, P.vulgaris,
P.aeruginosa and C.albicans (Zone of inhibition in mm)

Compound Saureus B.subtilis | P.vulgaris | P.aeruginosa | C.albicans
la 13 15 16 15 14

1b 14 12 12 10 15

1c 16 15 15 15 15

1d 12 14 15 13 14

le 12 12 12 12 13

1f 9 9 8 11 10

1g 10 13 13 12 13
Standard 30 30 30 30 30

RESULTSAND DISCUSSION

The mesomorphic properties of 5-(4-n-methoxypherp)lasalicylaldehydel and azo Schif$
bases;la-1g have been studied by polarizing optical microscopgervations using a heating-
cooling stage. 5-(4-n-methoxyphenylazo) salicylaigke 1 and Schiffs basesla-1g; did not
show any liquid crystalline character on heatingcooling stage. In the heating cycle, the
compounds show a crystal-to-crystal transition teeh clearly melted to isotropic liquid as seen
the polarizing microscope. Under examination byapgming microscopy in the cooling scan the
compoundsl andla-1g were found to crystallize directly from isotropiquid. On the basis of
the literature data we propose that this behawiesults from the transoid N, donformation of
Schiffs bases ligands which stabilizes a stepped molecgeometry that prevents
mesomorphism [21]. This behaviour is similar tottbhthe tetradentate Schiff base ligands N,
N’-bis [5-(4-n-alkoxy-Bfluoro) salicylidene] ethylenedimines reported byinda asello and co-
workers [21].

oc:bd';umz;-ﬂg

15 : :

UL 7 T I A R A I |
POTENTIAL(V)

Figure 1. Cyclic Voltammogram of 1d at C=0.003M, scan rate=0 1V
and pH=6 5

All the synthesized Schiff baseda-1g; exhibits in fact only one irreversible cathodi@gevith
Ep =-1.00to 1.30 V at = 0.1 V/s and C = 0.003 M as shownTiable 1 andFigurel. The
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current function, Ipfv is independent of the scan rate. It confirms fiffesion-controlled nature

of the electrochemical reduction &@&-1g. In the presence of acetic acid pre-peak appeared
which is more positive than the main reduction po&. The appearance of a prepared in the
presence of acetic acid may also relate to itschpsiperties. In the presence of acetic acid
protonation of the imine may take place to giveimmium ion, the reduction of which is
expected to be more positive than that of theistaiimine. The observed pre-peak may be
attributed to the reduction of the iminum ion. Tdddition of 1 equivalent BWOH the original
peaks move towards more —ive potential side. Teakps to be attributed to the reduction of the
monodissociated conjugated base. Addition of eh&urequivalent of base eliminates this peak.
The reduction mechanism @# is given inScheme 2. The same is applicable to other Schiff

bases.
H=H / 3 OCH:(CH7H
HEC@_@N= , \: H—Q H(CHa)

la

H=N 2 OCH{CH)PH

chié—@—bh 4 _\ -

la’

i —ocHucHyH
y @_©7N= N_</4\§_@H4<‘>7 Ha(CHy)

la 2H

2late™» laZH+1a

Scheme 2
The antimicrobial activity of synthesized compoumdsnelyla-1g is given in thetable 1. It
shows most of the synthesized compounds were fomrie good antibacterial and antifungal
agents due to aromaticity and conjugation of mdéscut shows most of the synthesized
compounds were found to be good antibacterial arifluagal agents due to aromaticity and
conjugation of molecules. The activity of synthesizompounds compared with standard was

shown infigure 2 andtable 1.
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Fig.2 Anticrobial activity of synthesized compounds (1,2 and 3) against S. aureus
CONCLUSION

We have synthesized a series of 5-((4-n-methoxyg)eo)-N-(4-n-alkoxyphenyl)
salicylaldimine derived from 5-(4-n-methoxyphenyaz salicylaldehyde 1 and 4-n-
alkoxyanilines. All the synthesized compounds weharacterized by IR NMR, Differential
scanning calorimetry, Polarising microscopy and licy¢oltammetry. All these Schi bases
did not show any liquid crystalline phases excepstal-crystal transition. The Schgfbaseda-

1g were electrochemically active and gave one irrelrscathodic peak and found to be
diffusion-controlled .It is observed that alky amawith lower homologues facilitates the
reduction process when compared to higher homokgiddl synthesized compounds are
showing good antimicrobial activity.
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