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ABSTRACT

Co(I), Ni(IT) and Cu(Il) metal complexes Wwith 3-(2-hydroxyphenyl)-1-phenyl-1H-pyrazole-4-carbaldehyde
(HL"), 3-(5- chloro-2-hydroxyphenyl)-1-phenyl-1H-pyrazole-4-carbaldehyde (HL?) and  3-(5-bromo-2-
hydroxyphenyl)-1-phenyl-1H-pyrazole-4-carbaldehyde ~ (HL®) ligands derived from reaction of 2-
hydroxyacetophenone phenyl hydrazone with POCI; have been prepared. Elemental analysis, conductance
measurements, magnetic moment, infrared, NMR, ESR and electronic spectral studies have all been used to
characterise the complexes. The complexes were discovered to exhibit ML,, square planar shape and
stoichiometry (1:2). The stability constants of Co(II), Ni(Il) and Cu(II) metal complexes have been examined
spectrophotometrically at an absorption maximum of 415nm, 340nm and 610nm at various temperatures.
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\ INTRODUCTON
In 1889, Buchers' discovery of the pyrazole, which
he got by decarboxylating pyrazole-3, 4, and 5-
tricarboxylic acid, was described for the first time.
Sangeeta Aland, Pyrazole derivatives have been found to have a
wide variety of biological action. In the field of
medication revelation, pyrazoles have been
Sharnbasva University, tremendously used and therefore pyrazole ring
Vidyanagar Kalaburgi, Karnataka-585103, India. constitutes a relevant synthetic target in
pharmaceutical industry. The pyrazole derivative
celecoxib which is commercially available is used
to treat acute pain, painful menstruation, menstrual
j symptoms and to lessen the amount of colon and
rectum polyps for people with familial adenomatous
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polyposis®®. Tepoxalin is a non-steroidal anti-
inflammatory drug that is also a commercially
available pyrazole derivative that is permitted for
use in veterinary medicine in the United States and
the European Union*®. There are various book
chapters”® and writing reviews’!' committed to the
combination of pyrazoles and condense pyrazoles.
Pyrazole combination includes the
cyclocondensation of hydrazine, or hydrazine
derivatives, with 1, 3-dicarbonyl compounds is the
principal general strategy. While symmetrical 1, 3-
dicarbonyl produces a single pyrazole isomer,
unsymmetrical-substituted dicarbonyl produces one
or both isomers'”. Based on a review of the
literature, we provide the synthesis,
characterization, and spectrophotometric analysis of
the stability constant of Co(II), Ni(Il) and Cu(II)
metal complexes with 3-(2-hydroxyphenyl).-1-
phenyl-1H-pyrazole-4-carbaldehyde(HL"), 3-(5-
chloro-2-hydroxyphenyl)-1-phenyl-1H-pyrazole-4-
carbaldehyde (HL? and 3-(5-bromo-2-
hydroxyphenyl)-1-phenyl-1H-pyrazole-4-
carbaldehyde  (HL’) ligands at
temperatures.

different

MATERIAL AND METHODS

All of the synthetics and solvents utilized were of
AR grade were acquired from Sisco-chem
Industries. The metal salts were bought from
commercial sources. The metal content was
calculated using established methods'. The
electronic spectrum investigations of the complexes
were performed in DMF solution (10™) using an
Elico SL 159 spectrophotometer in the 200-1000nm
range. The HERAEUS C, H, N-O rapid analyzer
was used to obtain the ligand and complex
elemental analyses data E.S.R measurements were
performed on a VARAN E-109 GHz using DPPH
as the reference and a 3200 Gauss field. The
magnetic susceptibilities were calculated using the
Faraday technique using a Model 300 Lewis Coil
Force Magnetometer with a one Tesla field strength

at room temperature, the instrument was calibrated
with Hg [Co (SCN)4]"*">.

Available online: www.uptodateresearchpublication.com

General procedure for the preparation of phenyl
hydrazones

Phenyl hydrazine (24mmol) was added to a solution
of the relevant 2-hydroxyacetophenone derivatives
(24mmol) in 40ml methanol, and refluxed for two
hours. The phenyl hydrazone derivatives were
crystallised and filtered after cooling the reaction
mixture, the yield was 91-94%.

Preparation of 3-aryl-1-phenyl-1H-pyrazole-4-
carbaldehyde

The derivatives of  2-hydroxyacetophenone
phenylhydrazone (0.01mol) was dissolved in DMF
(15ml) and then POCI; (0.03mol) was added drop
wise at 0°C. After a complete addition of POCIs, the
reaction mixture warmed at room temperature and
heated at 60-70°C for 2.5-3h. The reaction was
poured onto crushed ice and then neutralized with
10% aqueous NaOH solution. The precipitate was
filtered, strongly washed with water and crystallized
from ethanol, yielding 84-88%.

Preparation of metal complexes

The preparation of the Co(II), Ni(II) and Cu(II)
metal complexes were carried out by adding a hot
solution of chloride salts of each Co(Il), Ni(II) and
Cu(IT) metal of (0.951m mole) in absolute ethanol
(5ml) to (0.20g, 0.95Im mole) of 3-(2-
hydroxyphenyl)-1-phenyl-1H-pyrazole-4-
carbaldehyde (HL'"), 3-(5-chloro-2-hydroxyphenyl)-
1-phenyl-1H-pyrazole-4-carbaldehyde (HL?) and 3-
(5-bromo-2-hydroxyphenyl)-1-phenyl-1H-pyrazole-
4-carbaldehyde (HL®) ligands. The mixtures were
refluxed for six hours while being stirred, the
precipitates were filtered, cleaned with diethyl
ether, recrystallized from hot ethanol, and allowed
to cool before drying. The physical characteristics
of the ligands and metal complexes are displayed in
Table No.1.

RESULTS AND DISCUSSION

Elemental studies were used to characterise the
produced pyrazoline ligands and their complexes,
Infrared, NMR, ESR, Magnetic moment (MM)
analysis, electronic  spectral research, and
conductance measurement. Elemental analysis
revealed that all the compounds have stoichiometry
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(1:2) ML,. The Faraday method'® was used to
ascertain the magnetic moment peff of the metal
complexes at room temperature. The peff values for
the complexes Co(II), Ni(Il) and Cu(Il) metal
complexes with 3-(2-hydroxyphenyl)-1-phenyl-1H-
pyrazole-4-carbaldehyde (HL'), 3-(5- chloro-2-
hydroxyphenyl)-1-phenyl-1H-pyrazole-4-
carbaldehyde (HL?) and 3-(5-bromo-2-
hydroxyphenyl)-1-phenyl-1H-pyrazole-4-
carbaldehyde (HL®) ligands were 3.2-3.8,
diamagnetic and 1.61-1.65 BM respectively,
showing that these complexes have square planar
shape.

In terms of molar conductivities, the complexes
were determined in DMF at room temperature
(1x10™ M) using the Johns and Brad Method'”. The
complexes' high molar conductance values they
demonstrate that they are electrolytic in character.
Infrared spectra of the ligands exhibit a extensive
medium intensity band in the range 3450-3300cm™’
because of phenolic—-OH'®, these bands were not
seen in complexes Because of coordination through
O via phenolic-OH degradation. The complexes'
C=N group is allocated to the band in the range
1640-1590cm™’, demonstrating that the coordination
of metal ions involves nitrogen. The bands caused
by the C=N group in complexes are displaced by
30-20cm™ to a lower frequency. The broad medium
intensity band in the area of 3450-3300cm™ in the
ligands IR spectra of complexes is caused by
phenolic-OH", these bands were only lightly
visible in complexes because of degradation of
phenolic-OH in order to coordinate via O.

The electronic spectral study for the ligands and
their complexes were carried out, the ligands HL',
HL? and HL? showed aromatic band around 225nm
attributed to benzene ring n—n* transition, while the
band around 345nm are ascribed to the n-m*
transition of the non-bonding electrons present on
the nitrogen of the azomethine group in the Schiff
base”®. In the present study, Ni(Il) complexes
exhibit a medium intensity board band in the region
15800-16500cm™ and this may be regarded as due
to the lAlg—>1A2g transitions. The band due to the
M-L charge transfer band. These observations
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indicate that the isolated Ni(I) complexes have
square-planar  configuration. For the Co(Il)
complexes with these ligands exhibit two bands
around 15500cm™ and another broad band near
20000cm™  corresponding to the transitions
*Ag—"Biy and *A,,—"E, respectively’' > _the high
intensity band near 20000cm’™ may be attributing to
spin allowed d-d transitions* suggest square planar
geometry. For all copper complexes showed a broad
band with maximum at 412nm due to metal to
ligand charge transfer”. The band maxima observed
in the present study for copper complexes is
at16120cm™. These observation suggest that the
copper (IT) complexes with these ligands are having
Square planar geometries. The Schiff bases and
corresponding complexes were scanned for 'H
NMR spectra in DMSO-ds solvent in the range of 0-
15 & (ppm) down field of TMS. The 'H NMR
spectrum of these ligands HL', HL? and HL® in
DMSO - solvent gave well-resolved multiplets at
7.528-7.830 corresponding to aromatic protons. In
the complexes these signals were shifted to lower
field were observed at 7.28-7.78 & due to
complexation. In ligands and complexes the
multiplets observed in the range 7.22-7.48 & (ppm)
due to resolution of aromatic protons. The
resolution of azomethine protons at 8.24-8.47 &
(ppm) in ligands but in complexes these signals are
shifted to down field. The signals at 12.16 6 (ppm)
due to —OH (phenolic) group of ligands are
disappeared in complexes due to -OH (phenolic)
group is involved in bonding through oxygen with
metal ions. The X-band ESR spectrum of the
polycrystalline copper(Il) complexes has been
recorded at room temperature, measurements on
homogeneous powder sample give g|| and g1 values
only as observed in the case of copper complexes
under study. The width and shapes of the absorption
lines offer a means of studying the magnetic
coupling and extraction within substance®®. The g|
and g1 values are calculated according to the
procedure indicated by Peisach and Blumberg. In
the present investigation, the observed gl value is
2.02, indicate that the complex is covalent in nature
gl > gi. 2.0036, g, it is evident that the unpaired
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electron lies predominantly in the dx* -y* orbital of
Cu (II) ion, the g wvalues are related by the
expression’’. Kivelsen and Nieman™ were
presented that the g|lis moderately sensitive
function of metal ligand covalently. For ionic
environment gl is normally 2.4 or larger and for
more covalent environment it is less than 2.3. G =
{(gll- 2)/ (g1-2} which measures the measures the
exchange interaction between copper centre in the
polycrystalline solid. In the present study, all copper
(IT) complexes have G values in the range of 2.15-
2.17 indicating the exchange interaction of the
copper centers. According to Hathaway™ if value of
G is greater than four, the exchange interaction is
negligible, where as the value of G is less than four,
considerable exchange interaction is indicated in the
solid complex. Based on the above observations of
elemental analysis, IR, electronic spectral data, 'H
NMR spectra, magnetic measurements, conductance
measurements, proposed the square planar structure
for Co(II), Ni(II) and Cu(II) metal complexes.

The reaction of 3-(2-hydroxyphenyl)-1-phenyl-1H-
pyrazole-4-carbaldehyde (HL'), 3-(5- chloro-2-
hydroxyphenyl)-1-phenyl-1H-pyrazole-4-
carbaldehyde (HL?)and3-(5-bromo-2-
hydroxyphenyl)-1-phenyl-1H-pyrazole-4-
carbaldehyde (HL?) ligands with Co(II), Ni(Il) and
Cu(Il) metals was investigated at pH 5.0 + 0.05
buffer solutions, at three temperatures, i.e. 25, 30,
and 35 °C. The absorption spectra of the pyrazoline
derivatives as ligands with copper(Il) salt formed a
dark blue, where as Ni(Il), and Co(Il) salts form
light green and pale brown, water soluble
complexes, these complexes gave an absorption
peak at 610 nm, 340nm and 415nm (Figure No.2)
and was used for the analytical measurements.
Under the same condition pure ligands HL', HL?
and HL’ does not absorb significantly over the
investigated wavelength range. Water behaves as a
weak field ligand so metal aquo complex acts as a
labile complex, which can be easily replaced by
ligands HL', HL? and HL’ to form a stable

complexes ML, (Amax = 610nm, 340nm and 415nm
for Cu(Il), Ni(Il) and Co(Il) respectively). Metal
salt concentration effects on complex formation
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with ligands HLI, HLZ, and HL® show that a two-
fold mole ratio of reagent is required for maximal
complex formation. The colour development was
seen immediately and the absorbance stayed the
same. Some conformational characteristics of
ligands cannot be altered by metal ion binding. The
Composition of Complexes and Stability Constant
Job's method of equimolar solutions was used to
calculate the stoichiometric ratios of HLI, HL? and
HL’ to Cu(II), Ni(II) and Co(Il) in the complex32’33_
Cu(II), Ni(II), and Co(II) salts from the standard
solution (3x10? M) were pippetted into seven
volumetric flasks (0, 1, 2, 3, - --6ml), and an aliquot
of 3x10° M HL', HL?, and HL? (6, 5, 4, -- - Oml)
correspondingly, while maintaining the same mole
ratio. Measurements of absorbance were made at
610nm for all the produced compounds, 340nm and
415nm at three temperatures, i.e. 25, 30 and 35°C
(Table No.l). The curves showed a maximum at a
mole fractiony metal = 1, which denotes the
development of complexes with a 2:1 metal to
ligand ratio. The study's use of Job's approach
corresponds to the following equation:

[ML]
K= ]

2/A1
Kf = —
g

Where, A; = absorbance at break point, A, = actual
absorbance, Cy = concentration of metals, and Cp =
concentration of ligands. The mole ratio was used to
measure the absorbance method®*>* at 638nm at
different temperatures with constant Metal (II)
concentrations (0 to 1410-4M) and varying ligand
concentrations (0 to 1410-4M), all Cu(ll)
complexes showed a distinct band at a 1:2 mole
ratio (Figure No.4). The mole ratio approach is
based on the following equation,

_ Yep
Kr = i
(CM - / zb)
€L —=4/p)
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Where €b = molar absorptivity constant, and A =
absorbance at peak point. Based on the results of the
Job's and Mole ratio procedures, the stability
constants have been established, and the average Kf
value obtained using two distinct approaches is
fairly consistent (Table No.6).

Table No.1: Analytical data of the ligands and their complexes

Molar Elemental analysis found/(calcd)
S No Ligands/ Yield | Mp c";‘lf;_“’
Complexes (%) | (O Lem?mol M C H N Cl Br
1
1 HL' 22 110- 22 3 ] 72.66 | 4.49 10.54 B B
CisH12N>O, 112 ' (72.72) | (4.54) | (10.60)
) HL* 24 115- 28 3 ] 64.15 | 3.72 9.40 11.92 B
Ci16H11N>0,Cl 116 ' (64.10) | (3.67) | (9.34) | (11.85)
3 HL’ 75 105- 95.2 ] 55.84 | 3.13 8.22 B
Ci6H11N>,O,Br 106 ' (55.89) | (3.20) | (8.15) (23.26)
4 Co( L"), 55 210- 95 8 10.05 | 65.95 | 3.36 9.45 B B
Co(C16H19N202), 211 ' (10.10) | (65.87) | (3.43) | (9.49)
5 Ni( L"), 57 232- 9579 10.13 | 65.84 | 3.46 9.67 B .
Ni(Ci6H10N202),2 233 ' (10.07) | (65.90) | (3.43) | (9.61)
6 Cu(L"), 62 185- 939 10.85 | 65.42 | 3.45 9.59 B B
Cu(C16H19N202), 186 ' (10.80) | (65.36) | (3.40) | (9.53)
7 Co( L), 55 193- 976 8.93 58.58 | 2.78 8.49 10.90 B
Co(C16HoN,0,Cl), 194 ' (8.99) | (58.63) | (2.74) | (8.55) | (10.84)
2 Ni( L), 54 205- R9.4 8.90 58.71 | 2.80 8.50 10.82
Ni(C16HoN,O,Cl), 206 ' (8.96) | (58.65) | (2.75)| (8.56) | (10.85)
9 Cu(L%), 60 192- 28 4 9.55 58.29 | 2.76 8.55 10.82
Cu(C16HoN,O,Cl), 193 ' (9.62) | (58.22) | (2.72) | (8.49) | (10.76)
10 Co( L%, 56 208- R6.7 7.89 51.80 | 2.50 7.62 B 21.52
Co(C16H9N,O,Br), 209 ' (7.95) | (51.84) | (2.44)| (7.56) (21.57)
1 Ni( L%), 65 184- 95 7.89 51.80 | 2.46 7.63 B 21.64
Ni(C;6H9N,O,Br), 185 ' (7.93) | (51.86) | (2.43) | (7.56) (21.58)
12 Cu(L’) 62 196- 96.7 8.55 51.48 | 236 7.58 B 21.50
Cu(C;6H9N,O,Br), 197 ' (8.52) | (51.52) | (2.41) | (7.51) (21.44)
“The values given in the parenthesis are calculated one.
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Table No.2: Jobs continues variation method, experimental data of metal (II) complexes with 3-(2-
hydroxyphenyl)-1-phenyl-1H-pyrazole-4-carbaldehyde (HL') at different temperature

Absorbance at 415 nm, 340nm and 610nm for Co(II), Ni(II) and
S.No [1:/[] [4L] 1 _ CudIl) respecti\:ely with HL, _
71 10*mol) | (10™* mol) M 25C 30 C 35C

Co(II) | Ni(II) | Cu(1l) | Co(ID)| Ni(II) | Cu(ID)| Co(ID)| Ni(II) | Cu(1l)
1 0 30 0.0 | 0.033 | 0.028| 0.031 | 0.043| 0.035] 0.033] 0.032] 0.035| 0.033
2 5 25 0.14 | 0.150 | 0.152] 0.155 | 0.154| 0.158] 0.149| 0.153] 0.162| 0.159
3 10 20 0.29 | 0.252 | 0.249| 0.248 | 0.262| 0.259| 0.254 | 0.276| 0.252 | 0.272
4 15 15 0.43 | 0.362 | 0.370| 0.365 | 0.343| 0.355] 0.368 | 0.358| 0.363 | 0.368
5 20 10 0.57 | 0.273 |1 0.265| 0.270 | 0.286| 0.275| 0.282] 0.282] 0.272 | 0.269
6 25 5 0.71 | 0.180 | 0.175] 0.178 | 0.173|0.179] 0.173]0.173] 0.164 | 0.174
7 30 0 1 0.058 | 0.055| 0.056 | 0.064| 0.042 | 0.039| 0.062 | 0.048 | 0.045

Table No.3: Jobs continues variation method, experimental data of metal (II) complexes with 3-(5-chloro-

2-hydroxyphenyl)-1-

phenyl-1H-pyrazole-4-carbaldehyde (HL?) at different temperature

[M]

[L]

Absorbance at 415 nm, 340nm and 610nm for Co(II), Ni(II) and

Cu(II) respectively

SNot 10*mol) [ (10 mory | ™ 25°C 30°C 35°C

Co(ID)] Ni(IT) | Cu(IT)| Co(ID)] Ni(IT) | Cu(IT)| Co(IT) | Ni(IT) | Cu(II)
1 0 30 0.0 | 0.035] 0.026 | 0.037] 0.040| 0.036 | 0.034| 0.035 | 0.032] 0.032
2 5 25 0.14 | 0.152] 0.153 | 0.154] 0.156| 0.157] 0.148| 0.156 | 0.164| 0.153
3 10 20 0.29 | 0.256] 0.250 | 0.249] 0.268 | 0.253] 0.253 | 0.275 | 0.253 | 0.278
4 15 15 0.43 | 0.363| 0.373 | 0.364] 0.344| 0.358] 0.369| 0.359 | 0.367 | 0.369
5 20 10 0.57 | 0.275] 0.262 | 0.276] 0.287 | 0.274] 0.283 | 0.283 | 0.278 | 0.263
6 25 5 0.71 | 0.181] 0.176 | 0.177] 0.175| 0.177] 0.174| 0.172 | 0.169| 0.172
7 30 0 1| 0.057] 0.053 | 0.055] 0.059 | 0.045] 0.038| 0.052 | 0.042 | 0.044

Table No.4: Jobs continues variation method, experimental data of metal (II) complexes with 3-(5-bromo-

2-hydroxyphenyl)-1-phenyl-1H-pyrazole-4-carbaldehyde (HL?) at different temperature
Absorbance at 415nm, 340nm and 610nm for Co(Il), Ni(II) and
S.No [1}/[] [4L] ¥ _ Cudl) rescpectively _
' (10*mol) | (10 mol) M 25C 30 C 35C
Co(I) | Ni(IT) | Cu(ID)| Co(II) | Ni(II) | Cu(Il) | Co(I1)| Ni(1I)| Cu(II)
1 0 30 0.0 | 0.036 |0.029]0.033| 0.035 | 0.032] 0.036 | 0.039] 0.035| 0.034
2 5 25 0.14 | 0.153 ]0.154|0.154| 0.155 | 0.153] 0.148 | 0.153] 0.166| 0.152
3 10 20 0.29 | 0.254 ]0.252|0.247| 0.267 | 0.258| 0.255 | 0.274| 0.258| 0.278
4 15 15 0.43 | 0.368 |0.372|0.366| 0.349 | 0.354| 0.369 | 0.359] 0.369 | 0.364
5 20 10 0.57 | 0.276 ]10.263|0.273| 0.283 | 0.277| 0.283 | 0.283] 0.275| 0.263
6 25 5 0.71 | 0.183 |{0.173|0.176| 0.172 | 0.176| 0.178 | 0.176| 0.169| 0.178
7 30 0 1 0.052 | 0.051|0.053| 0.055 | 0.045| 0.040 | 0.064 | 0.043 | 0.045
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Table No.5: Representative Mole ratio method, experimental data of Metal (II)
complexes with 3- (2-hydroxyphenyl)-1-phenyl-1H-pyrazole-4- carbaldehyde (HL') at different

temperature
Absorbance at 415 nm, 340nm and 610nm for Co(II), Ni(II) and Cu(Il)
[M] [L] respectively
S.No -4 -4 o o o
(10"mol) | (10™ mol) 25C 30 C 35C
Co(Il) | Ni(II) | Cu(Il)| Co(II) | Ni(IT)| Cu(Il) | Co(II)| Ni(II) | Cu(II)
1 06 0 0.000 | 0.000 | 0.033 | 0.000 | 0.000| 0.031 | 0.000| 0.000| 0.023
2 06 2 0.082 | 0.088 | 0.093 | 0.085 | 0.086| 0.088 | 0.079| 0.078 | 0.076
3 06 4 0.140 | 0.148 | 0.152 | 0.145 | 0.155] 0.153 | 0.155] 0.145| 0.154
4 06 6 0.163 | 0.173 | 0.168 | 0.167 | 0.165| 0.172 | 0.164| 0.168 | 0.172
5 06 8 0.174 | 0.178 | 0.179 | 0.176 |0.175| 0.182 | 0.179| 0.175| 0.185
6 06 10 0.184 | 0.186 | 0.188 | 0.187 | 0.186| 0.189 | 0.182| 0.184 | 0.189
7 06 12 0.186 | 0.196 | 0.195 | 0.191 |0.193| 0.198 | 0.093 | 0.192| 0.199

Table No.6: Metal-ligand formation constants calculated from Job’s continuous variation method and
mole ratio method (x10%) at 25°C, 30°C and 35°C and P" of 5.0 + 0.05

Methods Formation constants (x10%) at 25°C, 30°C and 35°C temperatures
S.No M: L 25°C 30°C 35°C
Job’s Co(II) | Ni(IT) | Cu(IT) | Co(II) | Ni(II) | Cu(Il) | Co(IT) | Ni(II) | Cu(Il)
1 M(Ll)z 1:2 13.2 10.5 11.8 9.33 9.50 8.30 8.40 7.50 6.30
M(L%), 1:2 | 10.18 | 9.82 10.3 9.10 8.30 7.32 7.98 6.02 5.65
3 M(L3)2 1:2 9.50 8.9 8.2 8.23 7.36 6.34 7.35 6.00 4.96
Mole ratio Co(I) | Ni(IT) | Cu(IT) | Co(IT) | Ni(IT) | Cu(Il) | Co(Il) | Ni(IT) | Cu(Il)
4 M(L"), 1:2 0.45 0.43 0.39 0.36 0.34 0.32 0.33 0.29 0.28
5 M(L2)2 1:2 0.62 0.55 0.56 0.51 0.49 0.41 0.40 0.35 0.33
6 M(L%), 1:2 0.53 0.43 0.42 0.44 0.39 0.32 0.38 0.27 0.22

Figure No.1: HL'= 3-(2-hydroxyphenyl)-1-phenyl-1H-pyrazole-4-carbaldehyde
R=H, Cl and Br
HL? = 3-(5- chloro-2-hydroxyphenyl)-1-phenyl-1H-pyrazole-4-carbaldehyde
HL?® = 3-(5-bromo-2-hydroxyphenyl)-1-phenyl-1H-pyrazole-4-carbaldehyde
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Figure No.3: Representative Mole ratio curves for Co(L"), complexes at various temperature

CONCLUSION

This paper mentioned that, the creation and
evaluation of novel bidentate ligands, specifically:
3-(2-Hydroxyphenyl)-1-phenyl-1H-pyrazole-4-

carbaldehyde (HLY, 3-(5- Chloro-2-
hydroxyphenyl)-1-phenyl-1H-pyrazole-4-
carbaldehyde (HL?) and 3-(5-Bromo-2-

hydroxyphenyl)-1-phenyl-1H-pyrazole-4-

carbaldehyde (HL®) and their Co(II), Ni(Il) and
Cu(Il) metals complexes. The analytical results
indicated that all complexes should have a 1:2(M:L)

stoichiometry. The prepared compounds are
electrolytic in medium. Based on the IR
measurements and electronic spectrum data

mentioned above, '"H NMR spectra, magnetic,
conductance measurements, proposed the square
planar structure for Co(Il), Ni(Il) and Cu(Il)
complexes. The stability constant information from
Job's approach corresponds well with the equivalent
numbers from the mole ratio method by
spectrophotometric method. Complexes are formed
in an acidic media at room temperature. It has been
noted that the complexes formation constant lowers
with rising temperature.
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