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ABSTRACT

Two new Schiff bases HLY:  (E)-N/-(1-(2-hydroxyphenylethylidene)benzohydrazide and HL*  (E)-N/-((2-
hydroxynaphthalen-3-yl) methylene)benzohydrazide and their complexes with Fe(l11) and Mo(VI) ions have been
synthesized and characterized by elemental analysis, IR and UV-Vis spectroscopy, *H NMR and **C NMR. The
analysis for the obtained products are consistent very well with the corresponding formula and the complexes were
found to have the general formula [Fe (LY),Cl], [MoO2 (L’CH;OH]Cl and [MoO2 (L'CH;OH]Cl. The data
obtained show that Schiff bases were interacted with Fe (I11) and Mo (VI) ions as a tridentate ligands with ONO
donor group. Octahedral geometrical structure was proposed for complexes.
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INTRODUCTION

Schiff bases are easily prepared by the condemsaficgalicylaldehyde and its derivatives with prisnamines
represent an important class of chelating ligaddisThey offer a versatile and flexible seriesighhds capable to
bind with transition, non- transition, lanthanidedaactinide metal ions to give complexes with dlégproperties
for theoretical studies and practical applicatiffyd]. Schiff bases and their metal complexes Haeen synthesized
and studied because of their interesting and inapogiroperties such as their ability to reverstblypind oxygen[5]
and also their ability to stabilize different mastah various oxidation states and controlling tlefgrmance of
metals in a large variety of useful catalytic tfansation[6-13]. Metal complexes of Schiff basesrdndound
diverse applications in addition to interestingustaral chemistry [14]. They play an important rote the
development of coordination chemistry related tdalgais, enzymatic reactions, magnetism, and mddecu
architectures [15].

MATERIALSAND METHODS

2. Experimental

2.1. Materials and physical measurements

All the chemicals were purchased from Merck Co. amde used as such. UU-Vis spectra were recorded on
Perkin EImer Lambda25 in the range 200-700 nm. RBgectra obtained as potassium bromide pelldtseimange
400-4000 crit with a Nicolet-Impact 400D spectrometer. NMR specivere acquired on a Bruker DRX400
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spectrometer operating at 400 MHz et and**C NMR in DMSO as a solvent. All solution NMR chemiishifts
are reported in parts per million (ppm) and couplienstants (J) in Hertz (Hz).

2.2. Syntheses of HL! and HL? Schiff base ligands

The HL' and HL? Schiff base ligands (Schemel and Scheme2) wereugmerom the condensation of the amine
with the corresponding aldehyde, using ethanol s&\eent. These ligands were characterized by eiemhanalysis,
FT-IR and UV-Vis spectroscopjt NMR and*C NMR.

2.2.1 Synthesisof HL*!

The ligand HL was synthesized by refluxing a mixture of 1 mmdi8® g) of benzohydrazide with 1 mmol(0.12
mL) of 2-hydroxyacetophenone in ethanol as a salvsiter 4 h, the white precipitate was filteredashed with 10
mL ethanol and dried at room temperature. The puy&talline Schiff base was obtained in a gooddy{@R%). The
melting point of the ligand is in the range of 1B824°C.
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HL,
Schemel. Preparation of HL*ligand

2.2.2 Synthesis of HL?

The ligand HI was synthesized by adding 1 mmol (0.3124 g) of/@dxy-1-naphtaldehyde in chloroform to 1
mmol (0.136 g) of benzohydrazide in ethanol un@dflux condition. After 3 h the yellow-greenish pigtate was
filtered, washed with ethanol and dried under airdition. The Schiff base was obtained in a goedy{90%). The
melting point of this ligand is in the range of 22@22°C.
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Scheme 2. Preparation of HL ligand

2.3. Synthesis of Complexes

The complexes (Scheme3 and Scheme4) were prepganedlixing ethanolic solutions of equimolar quéies of
iron (lll) chloride hexahydrate or Mafacac) with the corresponding ligand for 4h. These comgde were
characterized characterized by elemental analysisIR, UV-vis and atomic absorption spectroscopyclic
voltametry,"H NMR and™*C NMR spectroscopy.

2.3.1. Synthesis of [Fe"'(LY),]

The F&'(LY), complex was obtained by adding the hot solutiofirari (Il1) chloride hexahydrate in EtOH to the
boiling ethanolic solution of Hisolution. A fine brown precipitate was immediatéyrmed and kept under
refluxing for 4h. After cooling the solution, theeggipitate was filtered and washed with a smaltiporof ethanol.
This complex was obtained in a good yield 54%. ifiedting point of this complex is in the range 0f72300°C.
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Scheme3. The structure of complex [Fe'"(LY),]

2.3.2. Synthesis of [M0oO,L (M eOH)]ClI

This complex was synthesized under reflux in MeQ@ts@lvent. In this order 1 mmol of Mg@cac) in MeOH was
added to the 1 mmol of the boiling Schiff base ie®H. A brown precipitate was formed. The mixtureswader
reflux for 4h. Then it was cooled and the precigitevas filtered and washed with a small portionmathanol and
diethyl ether. This complex was obtained in a ggiettl 65%. This complex decomposed in 250°C.

H
\N - N
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HOCHS3

Scheme3. The structure of [M 0O,(L*)CH30H]CI complex
2.3.3 Synthesis of [Fe""(L?),]Cl
The complex was obtained by adding the hot solutibiron (lll) chloride hexahydrate in EtOH to thmiling
ethanolic solution of Schiff base in a molar ratiol:2, respectively. A fine brown precipitate wiasmediately

formed and kept under refluxing for 4h. After coglithe solution, the precipitate was filtered arasied with a
small portion of ethanol and diethyl ether. Thetinglpoint of this complex is in the range of 33@2°C.
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Schemed. The structure of [Fe!'""(L?),]CI complex
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2.3.4 Synthesis of [M 00,L%(M eOH)]Cl

The Mo complex was synthesized in MeOH under redlomdition. 1 mmol of Mo@(acac) in MeOH was added to
the 1 mmol of the Schiff base in MeOH under reflAxfine orange precipitate was immediately formed &ept
under refluxing for 4 h. The mixture was cooled &nel precipitate was filtered and washed with allspmation of
methanol and diethyl ether. The melting point @& tomplex is 317- 318°C.
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Scheme5. The structure of [MoO,L*(MeOH)]CI complex
RESULTSAND DISCUSSION

3.1. Electronic spectra

UV- Vis spectrum (>200 nm) of HLand HL? in methanol consist of a band appears in 324.9 332 nm,
assigned to a—n* transition respectively, and a band at 361.4 mmHL? refer to ron* excitation of the
azomethine group. After complexation with Fe(llndaMo(VI), several transitions corresponding toeftigand
n—n* transitions appear in lower energy (below 350 niif)ese result show the imine group nitrogen atas h
been coordinated to the metal ion [16, 17]. Theeoked bands at about 280- 320 nm are assighad-a% type
transitions involving molecular orbitals located thie phenolic chromophore. The bands at 396.7 aidd2hm in
[FE"(LY),]Cl and [FE"(L?),]CI refers to LMCT fc—dse) respectively. These bands in Fe(lll) and Mo(VI)
complexes appear at 312- 319 nm and 300- 314 npectsgely. This blue shift in the complexes maydoe to the
donation of a lone pair of electrons by the oxygéthe phenoxy group to the central metal atom 1§,

3.2. IR spectra

The IR spectrum of the ligand exhibits a broad behdracteristic of the OH group at 2500-3400*awhich is
assigned to the intramolecular H-binding vibrati@—H"N). The IR spectrum of Fe (lll) complex shows a
characteristic medium intensity absorption band4d4 cn, which is refers to water molecule [19, 20]. The
phenolic C—O band of HlLat 1293 crit shifts to 1201 c in Fe(lll) complex andcm™ in Mo(VI) complex
respectively because of the O—M band formation(®1I) and Mo(V1)). The C=N band of HL at 1616 &mshifts

to 1600 crit in Fe(lll) complex and 1596 c¢min Mo(VI) complex correspondingly due to the lasfishydrogen
bonding and the formation of a new chelate ringvieen the imine nitrogens and the metal ions[17% hoticeable
that the Mo=0 bands are also observed at 908 ahidi®4in Mo (VI) complex [21-23].

3.3.'H NMR and *C NMR spectra

The 'H NMR spectrum of the Schiff base shows the presearfcan azomethine and a phenolic group. A sharp
singlet at 9.49 ppm (s, 1) which be rationalizeth®s azomethine proton in Hishifts downfield and appears at 9.78
ppm (s, 1), resulting from the coordination of #mmethine nitrogen [23]. Two signals that are réed in 11.34
ppm (s, 1) and 13.37 ppm (s, 1) in4Hnd 12.22 ppm (s, 1) and 12.78 (s, 1) in ltfer to and O—H and N—H
protons respectively. The emmition of O—H in thedpa of the Mo complexes indicates the coordimatooMo
atom. The aromatic protons are recorded in 6.84-Bpm (m, 9) in HLand 7.23-9.49 ppm (m, 11) in AL The
3C NMR spectrum of the Schiff base show the sigiral§58.58 ppm, 159.24 ppm and 164.88 ppm it ldihd
147.32 ppm, 158.51 ppm and 162.99 ppm irf itHat are recorded for imine C=N, phenolic C—O aadbonyl
C=0 functional groups respectively. The absengeheholic C—O in the spectra of the Mo complexesciaigs the
coordination of the phenolic oxygen atom(s) to rhafi@r proton replacement
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CONCLUSION

The synthesis of H, HL? ligands, Fe(lll) and Mo(VI) complexes were achi@wsy high purification in regards to
their UV-Vis, FT-IR,"H NMR and™*C NMR spectra. According to the several papersetigses of ligands are very
important in coordination chemistry. {LHL? ligands and their complexes have too much apijpica
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