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Abstract 

A new tetrahedral ligand N'-(1-(4,2-dihydroxyphenyl)ethylidene)-4-hydroxybenzohydrazide 

(H4L) was synthesized by refluxing 1-(4,2-dihydroxyphenyl) ethanone with 4-

hydroxybenzohydrazide. Three transition metal complexes with Cd+4, Ni+4 and Zn+4 were also 

synthesized with H4L. Characterization of all newly synthesized compounds was achieved using 

elemental analyses, mass spectroscopy, magnetic susceptibility, molar conductivity, UV–VIS, IR 

and 1HNMR, spectral studies. Studies indicate that the complexes are expected to exist in distorted 

octahedral shape and the ligand coordinates through azomethine nitrogen and two phenolicoxygen, 

in additionto the two water molecules. 
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Introduction 
The development of the so-called Schiff 

base compounds has attracted a lot of interest 

in the fields of coordination chemistry and 

material sciences[1]. The Schiff base can 

accommodate different metal centers involving 

various coordination modes thereby allowing 
successful synthesis of homo and hetero metallic 

complexes with varied stereochemistry[4]. In 

recent years, great attentions have been paid to 

the Schiff bases ligands that contain N-donor 

bridging. Transition Metal complexes of Schiff 

bases are extensively studied due to synthetic 

flexibility, selectivity and sensitivity towards a 

variety of metal atoms[1]. The use of ligands in 

generation of metal complexes is relatively 

light, they are found useful in catalysis, in 

medicine as antibiotics and anti-inflammatory 

agent [3, 2].  

The hydrazones constitute important class 

medicinal compounds due to their wide variety 

of pharmacological and analytical 

applications[5-7]. They also bestow applications 

in floral arena as plant growth regulators [8, 9]. 

Actually salicylaldimines are valuable for the 

synthesis of transition metal complexes due to 

their application as ion-selective electrode[2]. 

Some complexes containing nitrogen and 

oxygen donor atoms are effective as 

stereospecific catalysts for oxidation, 

reduction, hydrolysis, biological activity and 

other transformations of organic and inorganic 

chemistry[11]. 

In this study a newly N'-(1-(4,2-

dihydroxyphenyl)ethylidene)-4-hydroxybenzo 

hydrazide (H4L) Schiff basehas been 

synthesized by condensation reaction of  

1-(4,2-dihydroxyphenyl) ethanone with 4-

hydroxy benzohydrazide. Cd+4, Ni+4 and Zn+4 

metal ion complexes with ligand were also 

synthesized and characterized using different 

physicochemical techniques. 

 

Method Experimental Work 

Materials 

All the chemicals and reagents were of 

analytical grade and were used as supplied 

without any further purification. The solvents 

used in the synthesis are absolute ethanol 

(99.89, Scharlau), ethanol (959, Hamburg), 

dimethylsulphoxide (Scharlau), while the 

metal salts used for synthesis are cadmium(II) 

acetate (BDH), nickel(II) acetate tetrahydrate 

(Fluka) and zinc(II) acetate dihydrate (Fluka).  

 

Physical Measurments 

Melting points were carried out using 

Gallenkamp M.F.B 111.11. The infrared 

spectra of the prepared compounds were 

recoded using FT-IR-8311-Shimadzu, in the 

wave length range of (2111-211) cm-1. The 

metals content of the complexes were 

measured using atomic absorption technique 

by Perkin-Elmer-5111 (Flame Atomic 

Absorption Spectrophotometer for the 

determination of (M+4) metal ions at certain 
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wavenumber. The measurements were carried 

out using (GBC-322 Flame). Carbon, 

hydrogen, nitrogen elemental analyses were 

carried out using a Leco CHNS-934 analyzer. 

The electronic spectra of the prepared 

compounds were obtained using (UV-Vis-

111A) Shimadzu Spectro- photometer, with 

wave-length range (411-1111 nm) using 

(DMSO) at (11-3 M). The molar conductivity 

measurements were carried out using 

Wissenschaftlich-TechnischWerk-statten 8141 

Weilheim I.O.B, Drucker-Printer. The 

magnetic susceptibility values were obtained 

at room temperature using (Magnetic 

Susceptibility Balance), of Johnson mattey 

catalytic system division. Mass spectra  

were recorded using ShimadzuGas 

Chromatography- Mass Spectrometer (GCMS-

QP0101A) using direct injection (DI-MS) 

technique. The sample was subjected to 

radiofrequency waves and the resonance peaks 

were recorded once reorientation occurred to 

the nuclear spin of the sample molecules and 

detected by the JEOL ECA 211 MHz NMR 

spectrometer. Dimethylsulphoxide (DMSO) 

was used as a solvent and the internal standard 

for NMR spectra recorded was 

tetramethylsilane (TMS). 

Preparation of N'-(7-(4,4-dihydroxyphenyl) 

ethylidene)-4-hydroxybenzohydrazide(H4L) 

Ligand 

The ligand was prepared by modification 

of a literature method [77]. The ligand N'-(1-

(4,2- dihydroxyphenyl) ethylidene)-4-

hydroxybenzo hydrazide (H4L)was prepared 

by the condensation reaction of 1-(4,2-

dihydroxyphenyl) ethanone with 4-

hydroxybenzohydrazide were an equimolar 

mixture in absolute ethanol (31 mL) were 

refluxed. A few drops of glacial acetic acid 

were added as catalyst. The mixture was 

heated under reflux for 42 h. The gained 

precipitate was isolated by filtration, washed 

with diethyl ether, recrystallized, and then 

dehydrated under vacuum. The yield was 

75.49. The reaction is showing below: 
1H-NMR (DMSO δ ppm): 11.54 (singlet 

1H, NH), 9.83-11.11 (multiple phenolic-H), 

1.38-7.82 (multiple aromatic-H), 3.52 (singlet 

3H, –CH3). 
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Synthesis equation of the (HPEHB) ligand. 

 
Preparation of Metal Complexes 

The complexes were prepared using  

a general procedure[14] in which an ethanol 

solution (≈41 ml) of each of metal saltwere 

added to a solution of the ligand (≈15 ml) 

which dissolved in absolute ethanol. The 

equimolar mixture were refluxed with stirring 

for three hours, the resulting precipitate were 

filtered and washed with diethyl ether and 

recrystallized from hot 959 ethanol then dried 

under vacuum. The obtained metal complexes 

were crystalline, non-hygroscopic and stable at 

room temperature. Table (1) shows the 

physical properties of the ligand and metal 

complexes. 
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Table (7) 

Physical properties of the new compounds. 
 

Molecular 

formula 
Colour 

M.P 

(oC) 

Yield 

(%) 

Molecular 

weight 

(g.mol-7) 

Symbol 

% Found(calculated) 

C H N 
Metal 

(%) 

C70H74N4O4 Yellow 
> 

211 
1054 42.571 H4L 

.75.3 

(.4532

) 

4527 

(4532) 

35.3 

(3512) 
- 

C70H7.CdN4

O. 
Yellow 

> 

211 
1150 424517 

Cd(II) 

H4L.4H4

O 

44521 

(475.4

) 

2527 

(2512) 

.523 

(.541) 

4054. 

(40532

) 

C70H7.ZnN4O

. 
Yellow 

> 

211 

1254

1 
2205.3 

Zn(II) 

H4L.4H4

O 

41544 

(4.517

) 

454. 

(4572) 

1521 

(154.) 

7.524 

(7.530

) 

C70H7.NiN4O

. 

Dark 

brown 

> 

211 

.351

4 
212533 

Ni(II) 

H4L.4H4

O 

40522 

(41504

) 

4571 

(454.) 

154. 

(1523) 

745.1 

(70543

) 

 

Results and Discussion  

The complexes were analyzed for carbon, 

hydrogen and nitrogen contents and their 

percentages. The analytical data for the ligand 

and the complexes are given in Table (1) 

above. 

Metal andelemental analysis in Table (1) 

shows that the stoichiometry of the complexes 

was found to be 1:1 (M:L) and the 

experimental values of CHN and the metal 

contents are in a good agreement with the 

theoretical values. 

 

UV-Visible Spectroscopy, Magnetic 

Susceptibility and Molar Conductivity 

Analyses 

The electronic spectrum of the Schiff base 

exhibits band at 312 nm ascribed to the n–π* 

transitions. Table (4) shows the transitions 

bands of the Schiff base and its metal 

complexes. The electronic spectra of the Cd+4 

and Zn+4 complexes displays bands at 414 nm  

and 311 nm respectively which attribute to π- 

π* transitions, while the bands at 311 nm and 

358 nm respectively assigned to n–π* 

transitions. The bands at 241 nm that appears 

in Ni+4 spectrum belong to ligand metal charge 

transfer (L-MCT) [13]. 

Conductivity measurements of complexes 

were carried out in 11–3 M dimethyl 

sulphoxide (DMSO) solvent. The molar 

conductance values are listed in the Table (4). 

The table reveals that the conductance values 

of all the metal complexes lie in the range of 
non-electrolytes[12]. The magnetic susceptibility 

measurements, Table (3), show that all the 

metal complexes have diamagnetic nature [15]. 

 

 

Table (4) 

Magnetic, Conductivity and Electronic data for the Ligand and the Metal Complexes in (71-2 M) 

Using DMSO solvent. 
 

Complex 

Magnetic 

Property μeff. 

(B.M.) 

Conductivity 

μS.cm-7 
λ max (log ε) (nm) 

Suggested 

structure 

H4L - - 274(2544) - 

Cd(II) 

H4L.4H4O 
Diamagnetic 4540 

21. (4511), 

4.4(254.) 
Distorted O.H 

Zn(II) 

H4L.4H4O 
Diamagnetic 4521 

202 (2520), 

21.(2534) 
Distorted O.H 
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Ni(II) 

H4L.4H4O 
Diamagnetic 2534 

44.(2501), 22. 

(2504), 211 (4544) 
Distorted O.H 

 

 

 

Mass Spectroscopy  

The mass spectroscopic analysis was used 

to assist in determining the molecular formula 

of the ligand and to predict its structure 

through the examination of fragment ions. The 

relatively low intensities of the molecular ion 

peaks [M]+, is indicative of the ease of 

fragmentation of the compound and this has 

reflected the number of heteroatoms present in 

the structure. Fig.(1) shows the mass spectrum 

of the ligand while the fragment ions and the 

mass fragmentation patterns are shown 

below:[11] 
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Fragmentation of the Ligand. 
 

 

 
 

Fig.(7) Mass Spectrum of the new Schiff base. 

 

Infrared Spectral Studies  
The IR spectral data of the ligand and its 

metal complexes are shown in Table (3); it 

showed that the ligand H4L behaves as a 

dinegatively tetradentate of the type N4O4 with 

two coordinating sites (N, O). This behavior 

was proved by the shift of v(C=N), v(C=O) 

signals to lower frequencies (1115, 1158, 

1179cm-1) respectively for (C=O) and (1112, 

1114 and 1118 cm -1 respectively for (C=N). 
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The simultaneous appearance of new bands in 

the 519-515 cm-1 and 243-234 cm -1 is due to 

(M-O) and (M-N) suggesting the coordination 

of the metal ions with the ligand via nitrogen 

and oxygen[17,18]. 1158,1179 cm-1) 

respectively for (C=O) and (1112,1114 and 

1118 cm-1 respectively for (C=N). The 

simultaneous appearance of new bands in the 

519-515 cm-1 and 243-234 cm-1 is due to (M-

O) and (M-N) suggesting the coordination of 

the metal ions with the ligand via nitrogen and 

oxygen[17, 18]. 

 

Table (2) 

Infra-Red spectral data (cm –7) for ligand and metal complexes. 
 

Compound v(C=N) v(C=O) v(N-N) v(M-O) v(M-N) 

H4L 7.71 7170 7711 - - 

Cd(II) H4L.4H4O 7.14 7..0 7742 013 424 

Zn(II) H4L.4H4O 7.74 7.02 7742 070 442 

Ni(II) H4L.4H4O 7.12 7.13 7772 072 442 

 

The suggested structures of the metal 

complexes are shown below where the 

complexes shows two vicinal nitrogen atoms 

coordinating a metal center due to attraction of 

amide hydrogen by the oxygen of carbonyl 

group which increase the possibility of the 

amide nitrogen to coordinated to the central 

metal as was presented by Kumar et al, 

4114[19]. 
 

Conclusion  
New Schiff base H4L and its (M+4) 

complexes were prepared and characterized 

using elemental analysis. The study confirmed 

that the ligand was coordinated to the central 

metal ion as di-negatively charged coordinated 

ligand. Based on the data obtained, the 

stoichiometry and the tentative structure for 

the metal complexes were suggested to be in 

distortedoctahedral. 
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Suggested structures of the metal complexes. 
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 الخلاصة
ثنائي -4,2)-1)-’وح نليكاند جديد رباعي السط

هايدروكسي بنزوهبدرازين -4-هايدروكسي فنيل( اثيليدين(
(L4H قد تم تحضيره بتصعيد )ثنائي هايدروكسي -4,2)-1

هايدروكسي بنزوهيدرازايد. ثلاثة  -4فنيل( ايثانون مع 
معقدات من العناصر الانتقالية من ثنائي الكادميوم, ثنائي 

(. L4Hوثنائي الخارصين قد تم تحضيرها مع ) ,النيكل
تشخيص جميع المركبات المحضرة قد تم انجازه باسيخدام 
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 ,المطياف الكتلي ,الدراسات الطيفية لاحهزة تحليل للعناصر
فوق البنفسجية  ,التوصيلية المولارية ,الحساسية المغناطيسية

تحت الحمراء و الرنين المغناطيسي. الدراسات  ,المرئية –
تشير الى ان المتوقع بان المعفدات تكون على شكل ثماني 
السطوح المشوه وان الليكند يتناسق من خلال نيتروجين 

الازوميثان واثنين اوكسجين الفينولية بالاضافة الى حزيئتين 
 ماء.

 

 

 

 
 


