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In this study a novel oxime, isonitroso-p-methoxyaceto-
phenone was synthesized. A new schiff base have been
synthesized by the condensation 1,2-diaminoethane (HL) with
i sonitroso-p-methoxyacetophenone. The complexes of
nickel(11), copper(ll), cobat(ll), zinc(ll), cadmium(ll) and
mercury(I1) with HL were prepared. The ligand and their
complexes were charecterized by spectroscopic techniques.
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INTRODUCTION

Numerous oximes and schiff base and their transition metal complexes
have been investigated in past™?. The exceptional stability and interesting
electronic properties of these complexes can be attributed to their planar
structure®. Acyclic ligands containing nitrogen, oxygen and sulphur donor
atomsin their structures can act as an effective chelating agents for transi-
tion and non-transition metal ions’.

In this study, prepared nitroso compound were reacted with diamino
compounds to obtain iminooxime such as ethylimino-bis(isonitroso-p-
methoxyacetophenone) (Fig. 1) and its transition metal complexes were
synthesised.

EXPERIMENTAL

Nl(CHgCOO)z, CU(CHsCOO)z, CO(CHsCOO)z, Zn(CH3COO)2,
Cd(CH3COO0), and HgCl, and p-methoxyacetophenone, 1,2-diaminoethane,
were obtained from Merck (KGaA, Germany) and al of them were puri-
fied according to literature’.

The carbon, hydrogen and nitrogen analyses were obtained using a
Carlo Erba 1106 autoelemental analyser. Jasco FT/IR-300 E Spectrometer
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was used for charecterisation. The electronic spectra in the 200-800 nm
range were recorded in DMF on a Shimadzu UV-160 a spectrophotometer.
Conductivities were measured in DMF using a LF 330/SET conductivity
meter and were performed at 24°C. Magnetic moments were measured by
the Gouy method by using Hg[Co(SCN),] as calibrant. The *H NMR
spectra of the ligand HL was recorded with a Bruker Avance-500 NMR
instrument .

Preper ation of | sonitr oso-p-methoxyacetophenone: The oximewas
prepared according to literature. 1sonitroso-p-methoxyacetophenone was
prepared by reacting p-methoxyacetophenone with n-butylnitrite in
presence of sodium ethoxide®’.

, NOH
CH, He
@]
NaOEt / n-C,H,ONO 0]
MeO 0 OC MeO
p-methoxyacetophenone | sonitroso-p-methoxyacetophenone

Preperation of schiff baseligand: Theligand were prepared accord-
ing to literature®. | sonitroso-p-methoxyacetophenone 0.183 g (1 mmol) dis-
solved in methanol (20 mL), was added with constant stirring to asolution
1,2-diaminoethane (HL) 0.030 g (0.5 mmol) in methanol (10 mL). The
mixture was allowed to stirrer magnetically at 30°C for 4.5 h. After cool-
ing, the resulting precipitate was filtered and recrystallized by benzene/
methanol (1:1).

NOH
/ NOH
HC
N N
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Fig. 1. Structure of the Ligands HL

Preparation of metal complexes: All the metal complexes were
synthesized by the reaction of the Schiff base ligand (1 mmol, in 20 mL
methanol) with the corresponding metal salts (0.5 mmol, 10 mL methanol)
at 50°C during 4 h. The resulting precipitate was filtered, washed several
times with methanol and dried over calcium chloride under vacuum.
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RESULTSAND DISCUSSION

Theanalytical datafor the ligand and its metal complexesarelisted in
Table-1. Theresult of the elementel analyses show that the metal to ligand
ratiois 1:1in all the metal complexes. The composition of the complexes
is[ML]. The schiff baseligand is soluble in common organic solvents. All
complexes are soluble in DMF, DM SO and insoluble in the other organic
solvents.

The tentative assigment of the most charecteristic infrared bands were
observed (Table-2). Thevibration of the sterically hindered of oxime groups
of the free schiff base ligands oxime and HL are observed 3500-3400 cm™,
respectively®*°. When the spectra of the complexes are compared with
those of the uncomplexed schiff base ligands the v(C=N) band are shifted
to lower frequency™*2

This indicate that the imine nitrogen is coordinated to the metal ion.
The spectra of complexes show afew expected absorption bands 560-520
cm™* and 420-380 cm™* ranges assigned to v(M-N)® and v(M-0)***,

Electonic spectra: The electronic absorbtion spectral data of the free
ligand and its metal complexes are given in Table-3. In the spectra of the
schiff base ligand bands at 255-278 nm are attribute to the benzene Te1t
transtions™®**, The bands at 331-379 nm are assigned to the imine T-TT
transition. Compared to the free ligand, the imine Te1t transitions of the
complexes were shifted to some extent, because the imine nitrogen isin-
volved in coordination with the metal ion.

Conductance measurements:. The molar conductance values of the
synthesized schiff baseligandsand their Ni(l1), Co(l1), Cu(l1), Zn(11), Cd(I1)
and Hg(Il) complexes arein the range 0.1t0 35.9 Q' cm? mol™ in 10° M
DMF solutionsindicating the non-€l ectrolytic nature of these compounds™.

NM R spectraof the schiff bases: Inorder to understand the solution
structure of the anovel oxime and free schiff base ligands, *"H NMR spec-
tra have been employed. The *H-NMR assignments are listed in Table-4.
The doubl et-doubl et observed at 7.0-8.0 ppm are assigned to the aromatic
ring proton of the oxime and ligand HL. The singlets at 8.2 and 7.8 ppm
have been assigned to the protons of CH and the proton of the aldoxime
group, respectively. The singlet at 3.90 ppm have been assigned to protons
of methoxy group. Futhermore, the triplet at 1.70 ppm in the ligand HL is
attributed to the protons of methelene group®***.

M S studies: In the MS spectra of the ligand a novel oxime m/e 179
[CoHoNO3, 20%], (M* 180, 5%), 161 [CoH-NO,", 9%], 135 [CsH-O;",
100%], 107 [C/H/O", 20%)], 92 [CeH.O", 25%], 77 [CeHs', 40%]. MS
spectraof theligand HL, m/e 382, 339 [M*-CH,NO, 40%)], 275 [M*-C;H-O,
5%)], 231 [M*-CgHsNOg, 5%], 179 [M*-C11H1:N,O,, 10%], 178 [M*-
C11H12N202, lOO%], 150 [M+-011H10N303, 5%]
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TABLE-2
INFRARED SPECTRAL BANDS (cm™) OF THE FREE LIGANDS AND
THEIR COMPLEXES

Compound v(NOH) v(C=N)im V(C=N)e V(R-OCH3) v(C-N) v(M-N) v (M-O)

Oxime  3250- - 1650 1275 1100 -
3350
HL 3400 1640 1600 1200 1100 - -
LCo - 1605 1600 1220 1100 510 420
LNi - 1603 1600 1215 1100 580 480
LCu - 1620 1600 1210 1105 500 410
LZn - 1623 1603 1200 1107 501 470
LCd - 1633 1603 1178 1097 560 460
LHg - 1630 1600 1209 1107 551 450
TABLE-3

MAGNETIC MOMENTS ([gr) AND ELECTRONIC SPECTRAL
DATA (Amax) OF THE SCHIFF BASE LIGANDS AND THEIR
METAL COMPLEXES

Compound st A (&, M7, cm™)
HL - 732sh(100), 259(570), 271(2080)
LCo 341 401(2950), 379(2500), 360(2800), 261(630)
LNi 2.92 346(1730), 331(1560), 306(1820), 260(660)
LCu 1.68 560(200), 302(880), 259(720)
LZn Diamag  271(960), 259(630)
LCd Diamag  710sh(100), 275(1920), 258(600)
LHg Diamag  740sh(110), 278(2195), 255(550)
sh: shoulder
TABLE-4
THE *H NMR SPECTRA OF THE SCHIFF BASE LIGANDS
A novel oxime HL

S (ppm) Peak Assignments O (ppm) Pesk Assignments
390 4(H) OCH; Groups 170 4(H) CH; proton
7-8 4(H) Aromaticring (H) 390 4(H) OCHj; Groups
720 1(H) CH (ddoxime) proton 7-8 8(H) Aromaticring (H)

840 2(H) OH 82 1(H) CH (adoxime) proton
84 2(H) OH
NO ON
/4 \ 7/
HC M
7\
N N
__/
MeO OMe

Fig. 2. Structure of the Complexes (M = Ni, Cu,Co, Zn, Cd, Hg)
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There are similiar peaksfor the cobalt complexes (L Co), m/e 439, 339
[M*-CH,NO, 40%)], 410 [M*-OCHjs, 7%)], 283 [M*-C11HsO, 55%], 255 [M*-
C13H160, 100%], 178 [M+- C12H12N30C0, 68%], 147 [M+-C11H11N303,
70%]*2.
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