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Abstract

This study is concerned with imidazole azo reagent (6 — NO, BTADI ) 2 - ( 6 — nitro
— 2 — benzothiazolyl ) azo ] — 4 , 5 — diphenylimidazole and its complexation with (Zinc(
Zn*?) , Mercury(Hg') ) ions .

The optimum conditions of these complexes were studied , such as pH values, The
effect of time and temperature on a formation of the complexes .Beers law is obeyed in the
concentration rang of (1-10)ug.ml ™. The expected structures of these complexes were
obtained by mole ratio method , the result showed that al of these complexes have amole
ratio(1:2) (meta : reagent) .

Stability constants cal culations and melting points measurements , conductivity , IR,

UV - Vis spectra and antibacterial activity of the complexes were done.

Key words 2-[(6-nitro-2-benzothiazolyl)
spectrophotometer.

- ) for this reason a number of these
ligands were prepared as chelating
reagents 'In this work , the results
presented show that 2 - [ ( 6 — Nitro -2 -
benzothiazolyl ) azo ) - 4 , 5 -
diphenylimidiazole ( 6 — NO, BTADI ) ,
which was prepared by Al — adely (10) , is
a sensitive , and selective reagent for the
spectrophotometric determination of Zn (
) and Hg ( I )

azo -4,5- diphenyl imidazole , Zn(ll), Hg(ll)

Introduction :

A great number of azo dyes have
involved much care as they are sensitive
chromogenic reagents (1) . In adding their
to use as reagents for spectrophotometer
and extraction photometric determination
of transition elementsions (2-5) .

The metal complexes of these
compound have many uses in biology and
industry (6-8) and in organic synthesis (9)
. The ligand is isoelectronic with ( a —
imine ) and the active role isthe ( P -

acidic) azoiminegroup (-N=N-C=N
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sodium hydroxide and 50 ml of 10%

sodium  carbonate The prepared

diazonium solution followed by addition H

of was then added drop wise to this
solution for couplingat (0-5) C for
three hours with stirring . The mixture
was alowed to stand overnight , and the
solid product was filtered off . The product
was recrystallized from ethanol and then
dried in an oven at 50
hours. The yield was 75% of dark crystals

C for severd

Preparation of complexes :-

The complexes were obtained , by
adding ( 2 mmol ) from the ligand
(dissolved in hot ethanol 50ml) drop wise
with vigorous stirring toaamount (1: 2)
for Zn ( 1l ) and Hg ( Il ) chloride
dissolved in 15 ml hot distilled water . The
mixture was heated to 50 C for 30 min
until the solid compounds precipitated |,
the precipitate was filtered , washed with
ethanol and dried in a desiccator over
anhydrons CaCl, .

Result and Discussion :-

Absorption Spectra:

The absorption spectra of reagent (
6 — NO, BTADI ) show absorption
maximum at 275 nm, 370 due to the (m-
m*) and 471 nm due to the (n-m*) from
aromatic ring through the azo group
(charge transfer), these results agree with
earlier work(12) . The ligand and its

complexes with Zn ( 11 ) and Hg (1) ions

hgy

Fig 1. Structure of the reagent (6 — NO,
BTADI )

Materials & Methods

All chemical used were of high
purity ( BDH ) , Fluka or Aldrich ) and
used without further purifications except 4
, 5 — diphenyl imidazole which was
prepared according to literature(11)
.Electronic spectra were recorded on a
Shimadzu UV - 1650 double beam
specterphotometer using 1cm quarts cells .
IR spectra were recorded with FT— IR-
8400Shimadzu using KBr disc . pH
measurements were carried out with a
Philips PW 9421 pH meter .
Synthesis and characterization of

Azo Reagent (6 - NO, BTADI )

A diazonium solution was
prepared by taking 1.8 gm ( 0.01 mol ) of
2 — amino - 6 — nitro benzothiazole
dissolved in 6 ml of (12) hydrochloric acid
then 50 ml of distilled water was added .
To this mixture a solution 0.7 gm ( 0.01
mol ) of sodium nitritein 30 ml of distilled
water was add drop wiseat (0-5) C.
A 2.2gm (001 mal) from 4,5 -
diphenyl imidazole was dissolved in
300ml ethanol , then added 50 ml of 10%




AL-Qadisiyah Journal of pure Science

Vol.22 No.2 Year 2017

0.300

0.250
0.200

0.150

—+—Hg
—&—7n

0.100

0050 W/.\I—Hﬂ—l

Absorbance

0.000

Fig 3: The effect of pH on the absorbance
of Zn (11')and Hg (Il ) complexes
Metal Ratios:
The metd
complexes were resolute by the method of
the method used to

determination the metal in solutions (13)

ligand ratios of

molar ratios
InFig(4) the results shown the formation
of (1:2) ( M:L ) for complexes at stable
wave length of full absorption , these

results agree with earlier work (14) .
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Fig 4: Moleratio ( M:L ) of metal chelats
Zn (1) and Hg (11 ) complexes
Infrared spectra :-
Completely
recorded in the solid state using ( KBr
)disc in the rang ( 400 — 4000 ) cm™ . The

spectra are convoluted

the spectra were

owing to the
extensive overlap of a number of bands
arising due to v(C-H) ,v(C=N) ,v(N=N)

in addition other bands originat from

were studied in agueous ethanolic solution
. A bathehromic shift are 525 nm and 537
nm belong to Zn( 1l ) and Hg ( Il )
complexes respectively, the wave length
different( A Amax) is (34-66 nm) . The
electronic spectra of the metal complexes
of Zn (Il) and Hg (Il ) are givenin fig ( 2
) . No d-d transition bands occur in
UV-Vis spectra of Zn (II) and Hg( Il
)complexes

with this ligand The magnetic
susceptibility of the complexes have

diamagnetic moments.

Fig 2: Absorption spectra of reagent (6 —
NO, BTADI ) and (6 - NO, BTADI )

complexes

Effect of pH :-

Apposite pH values for complex
formation were found to be in the range of
(4-9.5). For estimate of the optimal pH
values for determination of Zn (11 ) and
Hg ( Il ) the effects of pH on the
absorbance were studied results are shown
inFig(3)
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may indicate that azo group is
coordinated to the metal ions (18) .

5.Several other new bands appeared in the
( 410 - 580 ) cm* region these bands did
not present in the spectrum of the reagent
which the may be attributed v-(M-N)
(21-19). Fig are ( 5 and 6 ) show the

spectra of reagent ( 6 — NO, BTADI ) and

w.-
: A
7 ." I.""'I' .'”J i V!

T 'ﬂ( I M

- '“-._,."JH"WI; ',r Lr[l

) i '||
at

] o

16O R L

of
wavr monber [ o]

(6—NO, BTADI - Hg (1l ) complex
Fig 5: IR spectrum of the ligand ( 6 — NO,
BTADI)

1 R . B

imidazole and thiazole rings .The shiftsin
the position or change in shape of the
Linked with these

absorption band due to free ligand may

complexes bands .

suggest a probable modes of bonding in
the complexes . Several of these main
shifts a long with the conclusons are
given below .
1A novel broad medium band
abserved at 3393-3346 cm™

spectra of the latter complexes which

in the

may indicates the presence of water
molecule in them.

2.The weak bands observed at 3120 cnm
! and 2910 cm’in the spectrum of the
ligand are due to vi( C — H ) aromatic
and aiphatic individualy . These bands
are stable in position as well as in
intensity for both ligand and metal
chelates .

3.The spectrum of
absorption bands at 1580 cm™ and 1595

cm™ dueto v( C=N) of imidazole and

ligand shows

thiazole rings respectively (15) .These
bands v( C = N) of imidazol ring shiftsto
lower frequency 1540 — 1535 cm™ in the
metal complexes, these shifts suggest the
linkage of metal ion with nitrogen .

4.Two absorption bands are abserved at
1500 cm® and 1430 in the reagent
spectrum which are due to the azo v*( N =
N) (16-17) . The positions of these bands
in the spectra of complexes are shifted to a
lower frequencies ( 1435 — 1410 ) cm™
with decreased in intensity . Both bands
are shifted and reduced intensities this
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fixed wavelength The degree of
formation of the complexes () is obtained
from the relationship (22) . B=(1-a/ac?)
anda=( Am- As)/ Am where Am and
As are the absorbance of the partially and
the

optimum conditions the stability follows

full formed complex respectively

the sequence Zn (11 ) > Hg( Il ) this results
agree with the earlier work (23) .The
caculated () and ( log B) values are listed
in table(l) .
Conductivity Measurement :-

The complexes of Zn (11 ) and Hg
( 1) expansion the molar conductivity
measurement values 1.44 Smol™.cm® and
3.01 smolt . in DMF a room
temperature these values indicating that no

cm?

conductive species are occur (24-26) .

Noo(BTADI)

nlooa Nn 9 Yearonlz

1.7

Wave number (cm™)

Fig 6 : IR spectrum of (6 - NO, BTADI -
Hg (11')

Calculation of Complexes Stability
Constants:-

The dtability y constants are
by
measuring the absorbance of solution of

found spectrophotometrically

the mixture of the ligand and metal ion at
Table (1) :The Optimal pH Vaues and wave length (A e )with molar absorptivity (€ )of
metal ions

2 1.44 1.933x108

| max =471

the antimicrobial results were obtained

concentration 1 x 10* M .

3.01

9.33x 10" | 7.97 I
Biological Effect :-

The biological activity test (27)
was attained for azo compounds through
measuring the strength of this compounds
to resist the growth of a different species
of bacteria . Conversely compound ( 6 —
NO, BTADI ) showed no activity against
staph and complex Hg ( Il ) in activity

against fermium . It should motioned that
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Table(2) : Anti bacterial activities of tested synthesized compound

(6-NO,
BTADI )

(6-NO,

BTADI) Zn

(6-NO,
BTADI ) Hg
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4 —( -2 6-2) (llb)
-5
4—( —2 6-2)(6-NO,BTADI)
.(Hg, zZn) -5

( Do) (1:2)

45- 2. 6)2:



