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Abstract

According to the biological and industrial importance of Schiff bases derived
from amino acids, the U.V. derivative spectra were studied for Schiff bases derived
from Leucine amino acid and their complexes with Ni (I1) and Co (Il) in ethanol as
solvent. The plot of the molar concentration versus the absorbance result in a straight
line relationships obeys the Beer’s Lambert law with in certain ranges of
concentrations. The Zero, first and second order derivative spectra were recorded and
the integrated area under the peaks estimated for a solutions of different
concentrations which employed for quantification of the complexes of these Schiff
bases and shows a relative enhancement in the determination limits as compared with

Zero- order technique.
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Introduction
Schiff

complexes have

bases and their

received renewed
attension in recent years because of
their antitumor and carcino static
activities. 2

They are known to exhibit
awide variety of pharmacological
properties such as antiflammatory,®
antimalarial®,  antifungal®  and
antiviral. The Schiff bases complexes
have numerous industrial applications
as oxidant reagents for sulphur
compounds®. The mixture of Schiff
bases with transition metals were used
stablizers in and
A

research works have been acomplished

as gasoline

polymers.( large number of
about the complexes of Schiff bases
with several metal ions (transition and
transition), the
complexes of Co(ll), Cu(Il) with Schiff

bases derived from isatin, glycine and

non- from which

alanine®, The complexes of Zn(ll),
Cu(ll), Ni(Il) with Schiff bases derived
from the condensation of 2-hydroxy-1-
naphthaldehyde with amino acids L-
isoleucine®.

alanin and L- Many

methods for the determination of
Schiff

established, from these methods. The

bases  complexe  were

differential pluse polarographic studies
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of BenziL-Glycine Schiff base and its
Ni (I) complexes in aqueous and
DMSO medium™®. Spectrophtometric
method for determination and kinetics
of amino acids through their reaction
with syringaldehyde.®?
spectrophotometric determination of
metronidazole through Schiff’s base
system using vanillin and PDAB (p-
amino

dimethyl benzaldehyde)

reagents in pharmaceutical
preparations."? HPLC determination
of Schiff bases™.
spectrophotometric  determination of
bulk

pharmaceutical preparations™®. Direct

Flow injection

Fluoxetine in and in

determination of Zirconium and

chromium complexes with Schiff’s

base 2-(2-pyridylmethyleneamino)
phenol by first- order derivative
spectrophotometry.“®  simultaneous

determination of Zinc (Il) and Nickel
(1) with 2-(2-pyridylmethylene amino)
by first

spectrophotometry. ® In this work the

phenol derivative
first and second- order derivative were
studied for the complexes of new
Schiff bases derived from Leucine
_3_

sodium

amino acid  with  sodium
acetylpyridine (NaL;) and
acetoacetanilide (NaHL;) with Co and

Ni and their direct determination.
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Experimental
Chemicals:

All the chemicals and the solvents are
of high purity and supplied by Fluka
and BDH.

Preparation of Schiff bases

salts: @

For the preparation of the
Schiff base 1-sodium-3-acetylpyridine
Leucineimine (NaL;) with empirical
formula C13H17N20,>Na, mix equimolar
amounts [0.01 mole, 1.31gm] of amino
acid Leucine with [0.01 mole, 1.21gm]
of 3-acetylpyridine in 20 ml 50%
ethanol in the presence of sodium
acetate 0.01 mole (0.82 gm), heat the
mixture to 50°C and reflux at this
temperature for 20 min. Cool, Leave
the mixture. Measure the pH of the
mixture which must be (pH= 5.0-
6.6)® then evaporate until 1/4 the

original volume of the mixture,
followed by the addition of 10 ml
ethanol until the formation of

precipitate, Leave it over night for
complete precipitation, filter the
precipitate and wash it several times
with 5ml, ethanol, then dry under
reduced pressure. By the same method
the ligand NaHL; (sodium
Acetoacetanilide leucine amine) with
empirical  formula  Cy6H2103N2Na
using Acetoacetanilide (0.01 mole,
1.77gm) was prepared.

377
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Complex preparation®”:

For the preparation of Co (II)
complex of Schiff base sodium 3-
acetyl pyridine Lencine imine (L;Co)
with empirical formula
[Co(L1)(CH3COO)(H20)q],
equimolar amounts of Leucine amino
acid (0.01 mole, 1.31 gm) with 3-
acetylpyridine (0.01 mole, 1.21gm) in
20 ml 50% ethanol in the presence of
(0.01 mole, 2.49 gm) Co(CH3COOQ),.
4H20, reflux for 2hrs at 50 °C. Cool at
room temperature, check the pH of the

mix

mixture, then evaporate to 1/4 of its
volume and add 20 ml ethanol, Leave
the mixture over night pink color
precipitate  was separated which
filtered and washed with ethanol
followed by petroleum ether and dried
under reduced pressure. In the same
methods the complexes L; Ni with
empirical formula
[Ni(L1)(CH3COO)(H20)], L,Co with
empirical formula [Coy(L.)2]. 2H.0
and LoNi with empirical
[Ni(L2)(H20)] were prepared.

formula

Instrumentation:

All the U.V. spectra were
recorded using UvV- visible
spectrophotometer. ShimadZu UV-

1650 PC using 1x1x3 Cm matched
quartz cells.

For UV-Spectra measurement
25 ml 10 M solutions in ethanol were
prepared by dissolving 0.064 g, 0.0967
g, 0.087 g from NaL;, L;Co, L;Ni



respectively and 0.0789 g, 0.17349,
0.0911 g from NaH L,, L, Co, L;Ni
respectively and by appropriate
dilution the solutions 10° M, 10™* M
and 10 M in ethanol were prepared.

Calculations:

The peak area measurements
are often found to be more reliable
than peak height measurements, for
this reason the quantifications were
accomplished the
integrated area under the peaks under

according to

consideration.

Results and Discussion
The U.V. absorption spectra of

the Schiff bases NaL; and NaHL, were

recorded before the complexation with

the metals (Co (II) and Ni (II)) and

Iragi National Journal of Chemistry,2011,volume 43,374-391
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shows absorption maximum at 264 nm
and 240 nm respectively. After their
complex formation with metals Co (I1)
and Ni (I1), the U.V. absorption spectra
were recorded for a series of solutions
at different ranges of concentrations.
Co-Complexes:

The zero-order spectra of the
complex L;Co show an absorption

band at A=238 nm with €. = 2165

Lit.mole*.cm™ and another band at

A=276nm with €mna=1315 Lit.mole

1 -1

.cm™, where as the complex L,Co

show absorption band at A=238nm and
278nm with €max = 3237 and 3270
Lit.mole™.cm™ respectively Fig.(1) and

).

2.000

Absorbance

-1.000 L
180.0 200.0

L
250.0

L
300.0
nm,

Wavelength (nm)

Fig. (1): U.V. absorption spectra of L;Co complex solution in ethanol.
(.... Zero-order, — first order derivative , ++++ second order derivative).
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Fig. (2): U.V. absorption spectra of L,Co complex solution in ethanol.
(— Zero-order, €<« first order derivative , +++ second order derivative).

The quantification of the concentrations in ethanol and the
complexes L;Co and L,Co were results are shown in table (1) and (2).
accomplished according to the bands at
A = 276 nm, A = 278nm respectively
through the absorbance measurement
for a series of solutions at different
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Table (1): The absorbance of different
concentration of L;Co complex
solution in ethanol at A = 276nm
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Table (2): The absorbance of different
concentration of L,Co complex
solution in ethanol at A = 278nm

Absorbance | Concentration Absorbance Concentration
0.062 2 x10° 0.023 1x10°
0.070 4 x10° 0.068 2 x10°
0.135 6 x 10° 0.135 4x10°
0.201 8 x 10° 0.197 6 x 10°
0.315 2 x 10™ 0.244 8 x 10°
0.549 4 x10* 0.311 9x10°
0.789 6 x 10* 0.302 1 x 10™
1.083 8 x 10* 0.631 2 x10%
1.119 1x10° 1.001 3x10%
2.242 2x10° 1.308 4x 10"
1.803 6 x 10*
2.476 8 x 10™

The plot of the measured

absorbance  versus the  molar
concentrations show a straight line
obeys Beer's-Lambert law within a

concentration ranges(2 x10°-2x10)M

ug/ml) with R? = 0.9931, RSD = 0.5%
for L;Co Fig (3), and a concentration
ranges (1x10°-8x10%)M and a
determination limit (6.9 — 555 pg/ml)

with R?> = 0.9981, RSD = 2.1% for

and a determination limit (7.7 — 773.8 L,Co Fig.(4).
25 3
y = 1094.6x + 0.0873 o5 y=3086x +0.0121
o 2 R? = 0.9931 R? = 0.9981
e 2 ; 3
8 1.5 c
= 15 3
8 ’ [
2 | 3
< 1 o
<
05 05
o T T T T 0 ! ! ' !
0 00005 0001 00015 0.00 0 00002 00004 0.0006 0.0008 0.001

Concentration (M) Concentration (M)

Fig. (4): The zero -order calibration curve of
L,Co complex solution at different
concentration at A =278 nm

Fig. (3): The zero -order calibration curve of
L1Co complex solution at different
concentration at A = 276 nm
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The first order derivative
spectra for a series of solutions were
recorded and shows for the complex
L:Co a positive band at A = (208 —
242)nm and crosses the zero axis at
A =242nm, and negative band at
A = (242 - 262)nm and another
positive band at A = (262 — 276)nm and

crosses the zero axis at A = 276nm and

Osa¥ly COEN Alaal) 2011 slasl) aslal didagl) 2)al) dlnall

integrated area under the negative peak
at A = (242 — 262)nm were recorded
for a series of different molar
concentrations solution and plotted
versus the molar concentration and
results in a straight line obeys the
Beer's-Lambert law  within  the
concentration range (4x10°-3x 10°)M

and a determination range (15.5-

1160.8)ug/ml, R?=0.9913, RSD =
8.8%, table (3), Fig. (5).

another negative peak at L = (276 —

350)nm.  For quantification the

Table (3): The integrated area l_mder the 1_2 1 y =610.88x - 0.0752
peak A = (24_2 —262)nm f_or different 1.6 - R? = 09913

concentration of L;Co in ethanol 1.4
Area Concentration 1.2
0.008 [4x10° S
0.027 [6x10° < gi :
0.011 [8x10° 04 |
0.037 |2x10* 0.2
0141 |4x10* 0 . . .
0.182 6 x 10™ 0 0.001 0.002 0.003 0.004
0.347 |8x10™ Concentration (M)
1.180 2x107 Fig. (5): The calibration curve between the integrated
1.776 3% 103 area under the peak measured at different

concentration in ethanol at A = (242 — 262)nm
of L1;Co complex solution.
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The first order spectrum of the
complex L,Co show a positive band at
A = (212 —238)nm and crosses the zero
axis at A = 238 nm and a negative band
at A = (238 — 260)nm and another
positive band at A = (260 — 278)nm and
crosses the zero axis at A=278nm and
negative band at A =(278 - 300)nm.
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the recorded integrated area under the
positive peak at A = (260 — 278)nm
Versus the different molar
concentration solutions of the complex,
the result was a straight line obeys
Beer's — Lambert Law within a
concentration range (1x10°-6x 104)M

and a determination limit (6.9 — 416.3)

The quantification

were

accomplished through the plotting of

Table (4): The integrated area under the

peak A = (260 — 278)nm for different
concentration of L,Co in ethanol

1.2

1

0.8 1

0.6 -

0.4 1

0.2 -

ug/ml , R* = 0.9913, RSD = 5.3%,
table (4), Fig. (6).
y = 1693.4x - 0.0483
R? = 0.9913
0 0.0002 0.0004 0.0006 0.0008

Concentration (M)

Fig. (6): The calibration curve between the integrated

area under the peak measured at different
concentration in ethanol at A = (260 — 278)nm

Area | Concentration ©
0.019 | 1x10° o
0.026 |2x10° <
0.058 |6 x 10°
0.064 | 8 x10°
0.066 | 9x 10°
0.102 |1 x10™
0.254 | 2 x 10™
0.453 | 3 x 10™
0.639 |4 x 10™
0.986 |6 x 10™

The second order derivative
spectrum of the complex L;Co consists
of a negative peak at Amax =242nm and
two satellites one on each side of this
peak and another negative peak at Amax
= 276nm which was selected for the
direct quantification of the L;Co
which were
the

in ethanol,

by

complex

accomplished recording

of L,Co complex solution.

382

integrated area under this peak for a
series of ethanolic solutions of a series
of different concentrations of L;Co ,
table (5).

On plotting of the integrated
area versus the molar concentrations of
L1Co complex the result was a straight
line obeys the Beer's-Lambert Law
the  concentration

within range
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1

(2 x 10° - 2 x 10°M , and a

determination limit (7.7 — 773.9) ng/mi

Table (5): The integrated area under the
peak A = (276 — 288)nm for different
concentration of L;Co in ethanol

Area Concentration
0.002 |2x10°
0.003 |4x10°
0.007 |6x10°
0.010 |8x10°
0.016 |2x10™
0.033 |4x10*
0.044 |6x10*
0.064 |8x10™*
0069 |1x10°
0141 |2x10°

The second order derivative
spectrum of L,Co complex in ethanol
238nm

show a negative peak at Amax
and 278nm with two satellites at each
side of these peaks.

The direct quantification of the
L.Co
accomplished by the plot of the

complex in ethanol was

recorded integrated area under the

Area

Osa¥ly COEN Alaal) 2011 slasl) aslal didagl) 2)al) dlnall

, R> = 0.9963 and RSD (relative
standared deviation) = 3.2%, Fig. (7).

0.16
0.14 1
0.12 1

0.1 -
0.08 -
0.06
0.04 1
0.02 1

y = 69.584x + 0.0027
R’ = 0.9963

0.0005

0.001 0.0015
Concentration (M)

0 0.002  0.0025

Fig. (7): The calibration curve between the integrated
area under the peak measured at different
concentration in ethanol at A = (276 — 288)nm
of L;Co complex solution.

negative peak at A = 278 for a series of
different concentrations versus the
molar concentrations resulted in a
straight line relation obeys the Beer's-
Lambert law within a concentration
range (1 x 10° — 8 x 10%M and a
determination limit (6.9 — 555.0) ug/ml
, with R® = 0.9930, RSD=2.9%,

table (8).

(6), Fig.
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Table (6): The integrated area under the
peak A = (260 — 286)nm for different
concentration of L,Co in ethanol

- 0.16
Area Concentration
0.002 1 x 10-5 0.14 - y = 166.38x + 0.0004
0004 [2x10° 0.12 - R® = 0.993
0.010 |4x10° o 017
0010 |6x10° :T:) 0.08 1
0.012 |8x107 0.06 1
0.013 |9x10° 0.04 -
0015 |1x10* 0.02 -
0.034 [2x10" 0 . . . .
0.056 3x10™ 0 0.0002 0.0004 0.0006 0.0008 0.001
0.069 |4x10* Concentration (M)
0.092 “ . . .
6 x 10_4 Fig. (8): The -calibration curve between the
0.137 8 x 10 integrated area under the peak
measured at different concentration in
ethanol at A = 278nm of L,Co complex
solution.
The results of the direct Ni-Complexes:
quantifications of L;Co shows that the The  zero-order  derivative
most reliable U.V. spectroscopic spectrum of the complex LjiNi in
technique was the second order ethanol shows a major band at

derivative > zero order > first order
derivative where as for the complex
L,Co, the more reliable technique was
the second and the zero order
derivative than the first order
derivative technique.

384

A = 234nm and another band of lower
intensity at A=274nm, the former band
at A =234nm was selected for the direct
quantification of L;Ni complex, which
was accomplished by recording the
absorbance of a series of different
concentration solutions of the complex
LiNi in ethanol, table (7), Fig. (9).
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Table (7): The absorbance of different '
concentration of L;Ni complex solution
in ethanol at A = 234nm _
Absorbance | Concentration °2°° T
0.080 8 x 10°
0.084 2 x 10
0.166 4% 10" | 1
0.224 6 x 10 . |
0.257 8 x 10” | £
0.332 1x10° £
0.664 2 %107 T
0.921 3x10°
| Wavelengt;lm(nm)
Fig. (9): U.V. absorption spectra of L;Ni complex solution in
ethanol. (.... Zero-order, first order derivative ,
++++ second order derivative).
The plot of these value results determination limit (28.1 — 1052.3)
in straight line relation obeys Beer's- ug/ml , R? = 0.9968, RSD = 1.3%,
Lambert law within the concentration Fig. (10).
range (8 x 10° — 3 x 10°)M with a
1
094 y =297.68x + 0.0403
0.8 1 R? = 0.9968
o 0.7 1
(]
S 0.6 -
2 05-
2 04
< 0.3
0.2 4
0.1 4
O 1 1 1
0 0.001 0.002 0.003 0.004

Concentration (M)

Fig. (10): The zero -order calibration curve of L;Ni complex
solution at different concentration at A = 234 nm
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The  zero-order  derivative
spectrum of L,Ni complex in ethanol

show two absorption bands, the first at

A =240 nm with E€max =1350lit.mole’

tem? | and a second broad band at

about 290nm. The direct quantification
of the complex L,Ni was accomplished
according the absorption band at A =

240nm, by plotting the recorded

Table (8): The absorbance of differer
concentration of L,Ni complex solutic

in ethanol at A = 240nm

Absorbance | Concentration

0.054 4x10°

0.046 6 x 10°

0.052 8 x 10°

0.102 2 x 10™

0.150 3x 10" .
0.195 4 %10 g
0.286 6 x 10° £
0.331 7x 107 <
0.371 8 x 10™

0.445 1x10°

0.194 3x10°

0.400

0.200
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absorbance of a series of different
molar concentrations, the result was a
straight line obeys Beer's-Lambert law
within a concentration range (4 x 107
— 3 x 10°)M with a determination limit
(14.6 — 1094.0) pg/ml , R? = 0.9979,
and RSD = 1.4%, Table (8), Fig. (11),
Fig.(12).

0.000

-0.200

-0.250
180.0 200.0 250.0 300.0

nm.

[
Wavelength (nm)

350.0

Fig. (11): U.V. absorption spectra of L,Ni complex solution in

ethanol.
derivative , m B B second order derivative).
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(aaaZero-order,

first order



Iragi National Journal of Chemistry,2011,volume 43,374-391

Osa¥ly COEN Alaal) 2011 slasl) aslal didagl) 2)al) dlnall

14

1.2 1

0.8 -

0.6 A

Absorbance

0.4

0.2 4

y = 390.41x + 0.0384
R? = 0.9979

0 0.001

0.002

0.003 0.004

Concentration (M)

Fig. (12): The zero -order calibration curve of L;Ni
complex solution at different concentration at
A =240 nm

The derivative

spectrum of L;Ni complex solution in

first order
ethanol show a positive band at A =
(208 — 236) nm and crosses the zero-
axis at A = 236nm and a negative band
at A = (236 — 264)nm, this band was
selected for the direct quantification of
LiNi complex, the recording of the
integrated area under this band for a
series of solution of different molar
concentrations, and their plots results
in a straight line obeys the Beer's-

Lambert law within a concentration

387

range (2 x 10* — 5 x 10°)M and a
determination (70.1
1753.5)ug/ml , R? = 0.9873, RSD
12.4%, Table (9), Fig. (13).

limit
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Table (9): The integrated area under the
peak A = (236 — 264)nm for different 0.6
concentration of L;Ni in ethanol y = 95.279x + 0.0012

051 R? = 0.9874

Area Concentration
0.006 |2x10™* 0.4 1
0.036 |4x10*
0.076 |6x10™
0.088 |8x10™ 0.2 1
0081 |1x10°
0320 [3x10°
0.458 |5x10° 0

0.3 A

Area

0.1 A1

(4

0 0.001 0.002 0.003 0.004 0.005 0.006
Concentration (M)

Fig. (13): The calibration curve between the
integrated area under the peak measured
at different concentration in ethanol at
A = (236 — 264)nm of L;Ni complex

solution.
The first — order derivative 10-3)M and a determination limits
spectrum of LoNi complex solution in (21.9 — 1458.8) pg/ml , R? = 0.9833,
ethanol show a positive peak at A = RSD = 9.9%, Table (10), Fig. (14).

(208 — 240) nm and crosses the zero-
axis at A = 240nm and a negative peak
at A = (240 — 266)nm which was taken
into consideration for the direct
quantification of L,Ni complex in
ethanol by the plot of the recorded of
the integrated area under this peak for
a series of solution of different
concentrations.

The result was a straight line
obeys the Beer's — Lambert law within

a concentration range (6 x 10° — 4 x

388
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Table (10): The integrated area under the
peak A = (240 — 266)nm for different

The second — order derivative
spectrum of L;Ni complex solution in
ethanol consists of a main negative
peak at A = (228 — 246)nm and two
satellite peaks one at each side of the
negative peak.

The quantification of the L;Ni
complex was accomplished through the

plot of the recorded integrated area

0.7
concentration of L,Ni in ethanol o6 | ¥ =132.12x +0.0594
_ ' R? = 0.9833 .
Area | Concentration 0.5
5
0.049 | 6x 10 S 041
0.041 |8x 10 <
0.061 | 2x 10 '
0.121 | 3x 10* 02
0.144 | 6 x 10™ 0.114
0.154 |7 x 10™ ol , , ,
0.187 | 8x 10™ 0 0.001  0.002 0003 0.004 0.005
0219 |1 x 1073 Concentration (M)
0477 | 3x 107 Fig. (14): The calibration curve between the
3 integrated area under the peak measured at
0.560 | 4 =10 different concentration in ethanol at

A = (240 — 266)nm of L,Ni complex solution.

389

under this peak at A = (228 — 246)nm
for a series of different concentration
solutions of L;Ni in ethanol which
result in a straight line obeys Beer's —
Lambert law within a concentration
range (8 x 10° — 2 x 10°*)M and
determination (28.1
701.4)ug/lm , R? = 0.9814, RSD
10.4%, Table (11), Fig.(15).

a

limit
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Table (11): The integrated area under the

peak A = (228 — 246)nm for different
concentration of L;Ni in ethanol

Area Concentration
0.001 |8x10°
0.004 |2x10™ &
0.007 |4x10* <
0.010 |6x10*
0.015 |8x10™*
0.022 [1x10°
0.053 |2x10°
Fig.

The second — order derivative
spectrum of L,Ni complex solution in
ethanol show a main negative peak at A
= (230 — 250)nm which was taken into

for the
of  L,Ni
through the plot of the integrated area

consideration direct

quantification complex

under the peak versus the molar

Table (12): The integrated area under the

peak A = (230 — 250)nm for different
concentration of L,Ni in ethanol

©
[«5]
Area | Concentration <T:
0.005 | 6 x 10°
0.010 | 8x10°
0.019 |3 x 10™
0.024 | 6 x 10™
0.027 |7 x10™
0.031 | 8x10™
0.041 |1x10°
0.099 |3x10°

Osa¥ly COEN Alaal) 2011 slasl) aslal didagl) 2)al) dlnall

0.06
0.05 y = 27.145x - 0.0037 2
' R? = 0.9814

0.04 -

0.03 -

0.02 -

0.01 -

0 1o T T T T
0 0.0005 0.001 0.0015 0.002 0.0025
Concentration (M)

(15): The calibration curve between the
integrated area under the peak measured at
different concentration in ethanol at
A = (228 — 246)nm of L;Ni complex solution.

0.12

0.1 ~

0.08 -

0.06 -

0.04 -

0.02 -

390

concentration of L,Ni complex in
ethanol which result in a straight line
obeys Beer's — Lambert law within the
concentration range (6x10°-3x10°)M
, and a determination limit (21.9 -
1094.1)ug/ml , R? = 0.9938, RSD =

2.3%, Table (12), Fig. (16).

y = 31.011x + 0.0066
R? = 0.9938
&
(0] 0.001 0.002 0.003

Concentration (M)

Fig. (16): The calibration curve between the integrated area
under the peak measured at different concentration

in ethanol
A = (230 — 250)nm of L,Ni complex solution.

0.004
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From the above results were

found that the more reliable technique

for the direct quantification of:
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