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_ _ ABSTRACT
Article Received on
26 October 2023, A new polydentate ligand  N-(2-hydroxyphenyl)-2-[(2-
Revised on 16 Nov. 2023, aminophenylamino)] acetamide, (HPAPAA) has been synthesized in
Accepted on 05 Dec. 2023
DOI: 10.20959/Wjpr202322-30543 the reaction between N-(2-hydroxyphenyl)-2- chloroacetamide and o-

phenylenediamine. The Ni (Il) and Zn (Il) complexes of the ligand
were synthesized and characterized on the basis of their spectral (IR,
NMR, UV- Vis, and AAS), elemental analyses, conductivity and

magnetic susceptibility measurements. The Ni (Il) and Zn (1) metal

complexes were synthesized in methanolic media. Metal-to-ligand
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ratios were found to be 1:1 for both complexes. Conductivity
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Andhra Pradesh-517325 phenoxide bridging. Based on the analytical, infrared, conductivity,

tridentate, employing ONO donor sequence in chelation including

India. magnetic susceptibility and electronic spectral data it may be
concluded that octahedral geometry for Ni (11) complex and, square

planar geometry for Zn (11) complex was suggested.
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INTRODUCTION

A metal complex consists of a central metal atom or ion surrounded by a set of ligands
that have one or more atom(s) bearing lone pairs of electron(s). These ‘donor’ atoms are
bound electrostatically and covalently to the metal ion. In non-transition metal complexes,
the binding is largely electrostatic, while in transition metal complexes there is significant

covalency.

Ligands are also grouped traditionally as O- donors and N-donors in which the division is
based on selection of metal ions for complexation. The N-donor ligands complex well
with the smaller transition metal ions derived from Sc, Ti, V, Cr, Mn, Fe, Co, Ni and Cu. The
O-donor ligands tend to complex with metal ions such as the larger alkali, alkaline earth

metal ions and large post transition metal ions.

MATERIALS AND METHODS
Scheme of the work
STEP: 1. SYNTHESIS OF 2-DIAZENYLPHENOL.

OH OH
NH, N——NH
Diazotization
)

2-aminophenol

2-diazenylphenol

Treatment of equimolar amounts of 2-amino phenol with phenyl hydrazine in ethanol at room

temperature.

STEP:2. SYNTHESIS 2-((3-METHYLBUT-2-EN-2-YL) DIAZENYL) PHENOL

OH
OH
N——=NH HO\Q
"X
? N
(E)-but-2-en-2-o0l

2-diazenylphenol

(E)-2-((3-methylbut-2-en-2-yl)diazenyl)phenol
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To a solution of compoundl (0.2mole) in ethanol, but-2-en-2-ol (0.2mole) is added.
The mixture is refluxed for 8 hours.

The solvent is evaporated and the solid obtained is recrystalized from petroleum ether.

STEP: 3. SYNTHESIS OF P- OH-5-PHENYL-1H-PYRAZOLE-3-
CARBOHYDRAZIDE

OH

A Coordination

Metal ion complexes

(E)-2-((3-methylbut-2-en-2-yl)diazenyl)phenol
Metal complexes

Compound 2 (0.1mole) in ethanol (10ml) 2ml of hydrazine hydrate in metal ion complexes is
added.

The mixture is maintained under reflux for 8 hours.

After cooling, the mixture is poured on ice and the solid formed is collected by filtration,
washed with cold water and recrystalized from ethanol.

Physical Characterization

Molecular formula : C19H11N20;

Molecular weight (gm) : 191.21g/mol

Soluble in Methanol, Ethanol, DMSO and DMF.

Melting point : 135°C

Melting points were determined using Veego Digital melting point apparatus.
The purity of synthesis compound was monitored on TLC.

Absorbent used : Precoated Silica gel- G plate

Mobile Phase : Chloroform : Methnol (4:6)

Ry value: 0.80
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Synthesis of the ligand
OH

NHCOCH,CI HoN

MeCN
- —

HoN
2-chloro-N-(2-

b -1,2-diami
hydroxyphenyl)acetamide enzene-1, lamine

NH,
H
[ j\ /QN
N o
H
OH

2-(2-aminophenylamino)-N -(2-hydroxyphenyl)acetamide

N-(2-hydroxyphenyl)-2-chloroacetamide (0.004 mol, 0.7 g) in 20 ml MeCN was mixed with
0-phenylenediamine (0.004 mol, 0.42 g) in 20 ml MeCN. The solution was refluxed for about
9 hours with stirring on water bath and then concentrated. The resulting deep red product
was filtered and repeatedly washed with MeCN and ether. The product was then dried in

open air and stored in a desiccator.

Spectral analysis

Elemental Analysis of HPCA

The experimentally obtained C, H and N percent elemental analysis shows a good agreement
with the theoretically calculated value. Accordingly the structure of the precursor can be

presented as in figure below.
OH

NHCOCH,CI

2-chloro-N-(2-
hydroxyphenyl)acetamide

Precursor calculated (found) %
C H N
C8HBNO2CI =51 4 515) [ 44 (43) | 75 (75)
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IR Spectrum of HPCA

The IR spectrum (appendix 2) of the precursor HPCA shows a sharp band at 3368 cm-1 due
to v-NH stretching. The broad band at 3180 shows the presence of hydrogen bonded OH
(phenolic OH) in the compound. The bands at 1657, 1551, 1442, 1270 and 752 cm-1 are
because of C=0 (amide), C =C, CH2 (bending), C-OH (phenolic group) and C-CI (halide
group) or 1, 2 disubstituted (-Ar) respectively.

Compounds | yYNH,NH2 | vOH vC=0 vC=C vCH2 | vC-OH | vC-Cl/-Ar

AP 3376,3269 | 3053 1513 1268 742

HPCA 3368(m,s) | 3180(b) | 1657(s,s) | 1551(s,s) | 1442 1270 750

NMR Spectra
The NMR data were obtained in CD3CN solution for HPCA. The chemical shifts, integral

values, and DEPT patterns of HPCA confirm the expected structures shown in figure.

'H NMR Spectrum of HPCA
The *H NMR spectrum (appendix 6) of the precursor HPCA was measured in CD3CN.

The spectrum could be resolved in to seven different region of proton broad singlet at 6 4.3
(S,2H,CH2), at & 4.85 (S,1H,0H), at &6 8.3 (S,1H,NH), 5 6.90 (D,1H,CH), at & 7.84
(D,1H,CH), at 6 6.95 (t,1H,CH) and at 6 7.1 (t,1H,CH) which is in agreement with the
proposed structure.

'"H NMR spectrum of HPCA.

TYpesof | \umber of | & in ppm | Solvent
proton
(s) Proton(s) | (appearance)
CH2 2(s) 4.3
OH 1(s) 4.85
HPCA ™ NH 1(s) 8.3
CH1 1(d) 6.9
CH2 1(t) 7.1
CH3 1(t) 6.95
CH4 1(d) 7.84 CD3CN

where s=singlet,d=doublet,t=triplet

RESULTS AND DISCUSSION
Synthesis
The present study report the Synthesis of ligands and metal ion complexes. Electrophilic

substitution of 2-aminophenol was carried out stepwise at different temperature by hydrazine
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hydrate. The first step involves the substitution 2-aminophenol and the next by 2-diazenyl
phenol with ethanol. The final metal ion complex in the synthesized compound-3 was

synthesized.

Physical Characterization

Melting point of the synthesize compound was taken in open capillary tubes and was
uncorrected and were found to be in the range of 120-140°C.

TLC was performed using precoated silica gel plates of 0.25mm thickness. Eluents used were
Chloroform, Methanol (6:4). Spots were visualized in U.V. light.

At room temperature solubility of newly synthesize compound were determined by various
organic solvents and it was found that compound were freely soluble in DMSO, DMF,
Methanol and Ethanol.

Elemental Analysis of HPCA
The Elemental analysis results of the precursor (HPCA) C 51.4(51.5), H 4.4 (4.3), N 7.5
(7.5).

IR Spectrum of HPCA

The broad band at 3180 shows the presence of hydrogen bonded OH (phenolic OH) in the
compound. The bands at 1657, 1551, 1442, 1270 and 752 cm™ are because of C=0 (amide),
C =C, CH2 (bending), C-OH (phenolic group) and C-CI (halide group) or 1, 2 disubstituted

(-Ar) respectively.

'H NMR Spectrum of HPCA

The spectrum could be resolved in to seven different region of proton broad singlet at 6 4.3
(S,2H,CH2), at 6 4.85 (S,1H,OH), at 6 8.3 (S,1H,NH), 6 6.90 (D,1H,CH), at & 7.84
(D,1H,CH), at 6 6.95 (t,1H,CH) and at 6 7.1 (t,1H,CH) which is in agreement with the

proposed structure.
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