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Schiff bases were screened for antibacterial activity.

INTRODUCTION

Hydrazides have been considerable interest in the deve-
lopment of novel compounds and used as intermediates in
synthesis as functional groups in metal carbonyls [1,2], in
organic compounds [3] and in particular in hydrazine Schiff
base ligands (A) and (B) [4-6],which are among others employed
in dinuclear catalysts [7]. Hydrazides and their condensation
products have displayed diverse range of biological properties
such as bactericidal [8-10], antifungal [11], anticonvulsant
[12,13], antitumor [14-18], antileprotic [19], antimalarial [20],
anticancer [21], antidepressant [22], anti-HIV [23], analgesic-
anti-inflammatory [24], leishmanicidal [25], vasodilator
activities [26].

Schiff bases are the compounds containing azomethine
group (-HC=N-).They are condensation products of ketones
or aldehydes with primary amines. Formation of Schiff base
generally takes place under acid or base catalysis or with heat.
Schiff bases are considered as an important class of organic
compounds and have a wide application in many biological
aspects, proteins, visual pigments, enzymatic aldolization and
decarboxylation reactions [27]. Moreover, some Schiff-bases
were exhibits antibiotic, antiviral and antitumor agents because
of their specific structure [28,29]. An interesting application
of Schiff bases is their use as an effective corrosion inhibitor,
which is based on their ability to spontaneously form a monolayer
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Schiff base (1): 2,2'-(3,3"-dimethylbiphenyl-4,4'-diyl)bis(azan-1-yl-1-ylidene)diacetic acid was obtained by condensation of 3,3'-dimethylbenzidine |
with glyoxalic acid in ethanol. The esterfication of 1 with ethanol in presence of sulfuric acid gave the ester (2): diphenyl-2,2'-(3,3"- |
dimethylbiphenyl-4,4'-diyl)bis(azan-1-yl-1-ylidene)diacetate, then converted this ester to the acid hydrazide by reaction with hydrazine
hydrate in ethanol to gave (3): 2,2'-(3,3'-dimethylbiphenyl-4,4'-diyl)bis(azan-1-yl-1-ylidene)diacetohydrazide,which was reacted with |
substituted aldehydes in ethanol to give the corresponding Schiff bases (4 a,b,c): 2,2'-(3,3'-dimethylbiphenyl-4.,4'-diyl)bis(azan-1-yl-1- |
ylidine)bis(N'-(3-alkyl-4-hydroxybenzylidene)acetohydrazide). The prepared compounds were characterized by spectral methods and |
|
|
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on the surface to be protected. Many commercial inhibitors
include aldehydes or amines, but presumably due to the C=N
bond the Schiff bases function more efficiently in many cases
[30]. The aim of this work is to synthesize and characterize
new Schiff bases and to study their spectral and biological
activities against some of microorganisms.

EXPERIMENTAL

All melting points are uncorrected in degree centigrade
and determined on Gallenkamp electric melting point apparatus.
FT-IR spectra were recorded (KBr disk) on a SHIMADZU
FT-IR 8300 spectrophotometer in the range (4000-400) cm™.
UV/visible spectra were recorded on UV/visible varian UV-
Cary-100 spectrophotometers in DMSO as solvent. 'H NMR
spectra were determined on a BRUKER-400 MHz operating
300 MHz spectrometer with tetramethylsilane (TMS) as an
internal standard and the chemical shifts are in 6 ppm using
deuterated dimethyl sulfoxide (DMSO-ds) as a solvent, measu-
rements were made at Chemistry Department, AHL-Al- Bayt
University, Jordan. The reactions progress was monitored by
thin-layer chromatography (TLC) using Fertigfollen precoated
sheets type polygram silg and the plates were developed
with iodine vapour. The biological activity was performed by
Environmental Laboratory, Baghdad University, Baghdad,
Iraq.
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Synthesis of 2,2'-(3,3'-dimethylbiphenyl-4,4'-diyl)bis-
(azan-1-yl-1-ylidene)diacetic acid (1) [31,32]: A solution of
3,3'-dimethylbenzidine (0.01 mol, 2.12 g) in absolute ethanol
(20 mL) was slowly added to a solution of glyoxalic acid (0.02
mol, 1.48 g) + 2 drops of glacial acetic acid in absolute ethanol
(15 mL). After stirring for 1 h, the mixture was refluxed for 3-
4 h. After cooling the mixture was filtered and washed with
cold ethanol and recrystallized from ether.

Synthesis of diphenyl-2,2'-(3,3'-dimethylbiphenyl-4,4'-
diyl)bis(azan-1-yl-1-idene)diacetate (2) [33,34]: 2,2'-(3,3"-
Dimethylbiphenyl-4,4'-diyl)bis(azan-1-yl-1-ylidene)diacetic
acid (1) (0.005 mol, 1.62 g) was refluxed with 25 mL of absolute
ethanol and few drops of conc. sulfuric acid for 5-6 h. The mixture
was left to cool and filtered to give crystals; recrystallized from
ethanol.

Synthesis of 2,2'-(3,3'-dimethylbiphenyl-4,4'-diyl)bis-
(azan-1-yl-1-lidene)diacetohydrazide (3) [35,36]: To a
solution of (0.005 mol, 1.9 g) of diphenyl-2,2'-(3,3"-dimethyl-
biphenyl-4,4'-diyl)bis(azan-1-yl-1-ylidene)diacetate (2) in
absolute ethanol (20 mL) was added (0.01 mol, 0.5 g, 0.5 mL)
of hydrazine hydrate (90 %). The mixture was refluxed under
anhydrous conditions for 12 h. Excess solvent was distilled
off. The resulting solid was then separated out on cooling
filtered and recrystallized from ethanol. The compound was
separated as shining yellow needle shaped crystals.

Synthesis of 2,2'-(3,3'-dimethylbiphenyl-4,4'-diyl)bis-
(azan-1-yl-1-ylidine)bis(N’-(3-alkyl-4-hydroxybenzylidene)-
acetohydrazide) (4 a, b, ¢) [37-40]: A mixture of 2,2'-(3,3'-
dimethyl biphenyl-4,4'-diyl)bis(azan-1-yl-1-lidene)diaceto-
hydrazide (3) (0.002 mol), appropriate aromatic aldehyde
namely 4-hydroxybenzaldehyde, 3-ethoxy-4-hydroxy benzal-
dehyde and 3-bromo-4-hydroxybenzaldehyde (0.004 mol) in
(20 mL) absolute ethanol was stirring for 1 h and the mixture
was refluxed for 7-8 h. The formed precipitate after cooling
was filtered, dried and re-crystallized from benzene and ethanol
(1:1) to give compounds (4a,b,c), respectively (Scheme-I).

RESULTS AND DISCUSSION

The infrared study of the important methods in identifi-
cation of absorbed peaks of the resulting functional groups
effective and which are found within the structural formula of
the compounds prepared. The difference in the intensity of
the main functional groups of absorption peaks is an indication
of the occurrence of interaction. The first step involved synthesis
of imine as starting material: 2,2'-(3,3'-dimethylbiphenyl-4,4'-
diyl)bis(azan-1-yl-1-ylidene)diacetic acid (1)from conden-
sation reaction of 3,3'-dimethylbenzidineandglyoxalic acid.

The mechanism of this reaction is known [41]. This imine
was identified by m.p. and FT-IR, (Tables 1 and 2). From FT-IR
spectrum can clearly see the disappearance bands of (-NH,) of
amine group at v(3410-3356) cm™ and v(C=0) of aldehyde group
at 1669 cm™ and appearance of sharp medium stretching absor-
ption in the range of 1619 cm™ due to imine group v(-C=N-)
and strong bands at 1726, 1657 cm™ are due to v(C=0) of carbo-
xylic group. Compound 1 was converted to ester (2) by reaction
with absolute ethanol in presence of H,SO, drops by (esterfication
reaction) [41,42]. The product was characterized by physical
properties and FT-IR spectroscopy (Tables 1 and 2).
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2,2'-(3,3'-Dimethylbiphenyl-4,4'-diyl)bis(azan-1-yl-1-ylidene)-
bis(N'-(3-alkyl-4-hydroxybenzylidene)acetohydrazide) (4a-c)

Scheme-1

The mechanism of this condensation is known and is acid
catalyzed [43,44]. The FT-IR spectrum of compounds 2 showed
disappearance of (OH) and (C=0) of acidic group band, this
proves the occurrence of esterification reaction.

The reaction of hydrazine hydrate with ester is one of the
most common reaction to synthesize the acid hydrazide, itis a
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TABLE-1
PHYSICAL PROPERTIES OF THE PREPARED COMPOUNDS
Comp. No. m.f. m.w. (g/mol) Yield (%) m.p. (°C) Colour
1 CsH,.O.N, 324 85 216-218 Yellow light
2 C,,H,,0,N, 380 77 119-121 Light brown
3 C,sH,,0.N, 352 74 134-136 Yellow
4a C;,H,s0,Ng 560 63 195-197 Light yellow
4b CeH,c0N, 648 67 183-185 Light yellow
4c C,,H,,0,N,Br, 718 56 201-204 Light brown
TABLE-2
FT-IR SPECTRAL DATA OF THE PREPARED COMPOUNDS
Comp. v(CH) . v(OH) v(C=0) V(C=N) v(C=0) V(NH,), v(NH,) v(O-H)
No. aro. R acid acid imine ester NH Amide II phenol Other
1 3050 2931 3172 1726, 1657 1619 = = = = 1267 v(C-0) acid
2 3056 2924, 2897, — — 1585 1773-1736 — = - 1270 v(C-O) ester
2884
3 3027 2965 - - 1583 = 3431-3326  1663-1679 - —
4a 3035 2963 = = 1643 = 3342 1686 3419 =
4b 3034 2916, 2865 = = 1622 = 3359 1689 3421 1195 v(C-O) ether
4c 3063 2970 = = 1636 = 3350 1658 3407 521 v(C-Br)
tetrahedral nucleophilic substitution reaction [45-47]. FT-IR TABLE-3
spectrum of the hydrazide derivative (3) showed the appearance LB L SR T L T O1F SR AID COLAE DR
of the characteristic absorption band in the region 3431-3323 Compound No. Ay (M)
cm™ due to the asymmetric and symmetric stretching vibration 4a 292,319
of the(-HN-NH,) group and disappearance of absorption bands 4b 336, 367
4c 243

at 1773-1736 cm™ due to the stretching vibration of carbonyl
group of ester, while showed appearance of absorption band
at 1663-1679 cm™ of the compound 3 due to stretching vibra-
tion of amide II band [40,45,48] (Table-2).

The mechanism of this reaction is already reported [45,47].
The treatment of acid hydrazides with different aromatic
aldehydes in refluxing ethanol and no acid catalyst were used
during the synthesis of all compounds afforded the corres-
ponding acetohydrazide derivatives that was identified as
compound (4a,b,c) on the basis of its spectral data [49,50].

Compounds 4 were characterized by physical properties,
FT-IR (Tables 1 and 2) and '"H NMR for compound 4a. FTIR
spectra showed the disappearance of (NH,) stretching vibration
present in the spectrum of acid hydrazides and showed a broad
peak for (NH) group at (3421-3342) cm™ which was overlap with
absorption of phenol group (OH), (1689-1658) cm™ due to (C=0)
amide II group and (1643-1622) cm™ due to (C=N) of Schiff base.
The mechanism of this reaction is already reported [46,47,50].

'H NMR spectrum of compound 4a shows the following
characteristic chemical shifts: protons of (-CHs) groups at &
2.45 ppm, protons of (-N=CH) groups at 4 3.39 and 4.36 ppm,
respectively, protons of aromatic rings appeared at the ranges
3 6.67-6.94 and 7.6-7.77 ppm, respectively, proton of (-OH)
group at 6 9.73 ppm and proton of (-NH) group at & 10.38 ppm.

UV-visible spectra of compounds (4a, 4b and 4¢) showed
intense maxima at (243-367 nm) referring to t—7* and n—m*
electronic transition, respectively (Table-3).

Antibacterial activity: The antibacterial test was perfor-
med according to the disc diffusion method. Compounds (4a,
4b and 4¢) were assayed for their antimicrobial activity in vitro
against two strains of Gram-negative and positive bacteria
(Escherichia coli and Staphococcus aureus).

Prepared agar and Petri dishes were sterilized by autoclaving
for 15 min at 121 °C. The agar plates were surface inoculated
uniformly from the broth culture of the tested microorganisms.
In the solidified medium suitably spaced apart holes were made
all 6 mm in diameter. These holes were filled with 0.1 mL of
the prepared compounds (10 mg of the compound dissolved
in 1 mL of DMSO solvent), DMSO was used as a solvent. These
plates were incubated at 37 °C for 24 h for bacteria. The inhi-
bition zones caused by the various compounds were examined.
The results of the preliminary screening tests are:

For Staphococcus aureus (Gram-positive), compound 4b
showed highest activity, while compound 4a showed no activity
on these bacteria. Compound 4¢ showed slightly activity.

For E. coli (Gram-negative), compound 4¢ have no effect
on this bacteria because this bacteria is highly resistant to a
wide range of antibiotic because of the slim polysaccharides
in cell wall which blocked antibiotics from bacteria and also
there are genetic factor. While compounds 4a, 4b have effect
on this bacteria (Table-4).

TABLE-4
ANTIBACTERIAL ACTIVITIES OF SOME OF
THE SYNTHESIZED COMPOUNDS

Compound No. Escherichia coli Staphococcus aureus
4a + =
4b + ++
4c - +

— = No inhibition = inactive; + = 5-10 mm = slightly active;
++ = 11-20 mm = moderately active.
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