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NOTE

Synthesis, Spectral and Thermal Studies of Some Divalent
Metal Complexes with 8-Acetyl-7-Hydroxy-4-Methyl
Coumarin Oxime/Hydrazone?}

G.P. POKHARIYAL*, BABU LAL$ and V.K. RASTOGI}
Department of Chemistry
M.M. College, Khekra-201 101, India

In the present work some divalent transition metal complexes of
biologically active ligands are synthesised and characterised.

The present paper describes the synthesis and characterisation of the Co(Il),
Cu(ll), Pd(Il), Zn(II) and Cd(II) complexes of 8-acetyl-7-hydroxy-4-methyl
coumarin oxime/hydrazone. The empirical composition of the complexes has
been confirmed on the basis of analytical data (Table-1). The molar conductance
values of 107> M solutions of the complexes (5.6-11.2 ohm™' cm? mol™) in DMF
showed them to be non- electrolytic in nature. The compounds were found to be
soluble only in methanol, ethanol, dimethyl sulphoxide and dimethyl formamide.

The infrared spectra of 1 : 2 complexes exhibited a broad band in the region
3400-3200 cm™' indicating the presence of coordinated water' excepting Pd(II)
complexes. The strong band at (1025-1018 cm™) in the spectra of ligand is
assigned to v(C—Q) vibration of the phenolic OH group, which is shifted to
higher frequencies in the range (1060-1025 cm™') in the spectra of metal
complexes. In addition to this the spectra of ligands show a band in the region
(1320-1300 cm™") due to OH vibration of the phenolic OH groupz. These bands
shift to lower frequences in the spectra of corresponding metal complexes, which
suggests that the metal binds with the ortho hydroxy phenolic oxygen. The sharp
bands due to v(C=N) in the region 1635-1620 cm™" are located at slightly lower
frequencies in the corresponding metal complexes, indicating bonding through
the azomethine nitrogen. Similar small lowering of v(C=N) also reported in
literature>>. In the far infared spectra of the complexes, the bands at 450-410
and 525-500 cm™' can be assigned to v(M—O) and v(M—N) vibrations®
respectively.

The electronic spectra of Co(II) complexes show three bands around ca. 8,300,
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17,000, 20,000 and 34,000 cm™' which may be assigned to the spin-allowed
transitions “T,g (F)—)‘Tig(v,), —-)“Azg (F)(vz)—~)4'I‘l (P)(v;) and charge transfer
respectively characteristic of octahedral geometry” ®. Magnetic moment of Co(II)
complexes was found to be 4.52—4.54 BM which is characteristic of high spin
octahedral Co(II) species.

TABLE-1
ANALYTICAL -AND PHYSICAL DATA OF METAL COMPLEXES

Compound Analysis %, Found/(Calcd.) Mol. Wt.
(Colour, Decomp. Temp (°C)) M fo H N Found/(Calcd.)

[Co(Cy2H10NO4)22H,0) 1046 5140 425 4.94 524.00
(Brown, 281) (10.54) (51.53) (4.29) (5.00) (558.90)
[Cu(Cy2H1oNO4)2-2H;0] 1109  51.00 421 4.94 533.00
(Green, 274) (11.27) (51.10) (4.25) 4.97) (563.54)
[Pd(C12H0NOy)7] 18.50 50.40 344 4.81 535.00
(Yellow, 290) (18.65) (50.49) (3.50) (4.90) (570.40)
[Zn(C12HoNO4)-2H;0] 1145 5045 4.16 4.81 533.00
(White, 263) (11.56) (50.94) 4.24) (4.95) (565.37)
[Cd(Cj;3HoNO4)2-2H,0] 18.22 47.00 3.82 4.45 580.00
(White, 265) (18.36) 47.05) (3.92) 4.57) (612.40)
[Co(Cy2H1N203),2:2H,0] 10.46 51.59 4.56 10.01 524.00
(Brown, 283) (10.58) (S1.71) (4.67) (10.05) (556.90)
[Cu(Cy3H 1 N203),-2H,0] 11.20 51.16 4.54 9.83 542.00
.(Green, 272) (11.31) (51.28) (4.63) (9.93) (561.54)
[Pd(Cy2H11N2O3)3] 18.22 50.53 3.80 9.74 544.00
(Yellow, 292) (18.72) (50.67) (3.87) (9.85) (568.40)
[Zn(C)2H 1 1N203)2-2H,0] 11.40 51.05 452 9.84 546.00
(White, 256) (11.60) (51.12) 4.61) (9.94) (563.37)
[Cd(Cy2H;1N203),2-2H,0] 18.20 47.02 4.18 9.04 580.00
(White, 263) (18.41) (47.18) (4.26) 9.17) (610.40)

The electronic spectra of Cu(II) complexes show a broad unsymmetrical
absorption in the visible region having maxima in the region of 17850-16000
cm™. This absorption corresponds to the transition °E —>2T2g and characteristic
of tetragonally distorted octahedral Cu(lI) complexesg'gm.

The electronic spectra of Pd(II) complexes exhibit two bands in the regions of
17800-17200 and 26000-24800 cm™ corresponding to the transitions
'A“;—)'Azg and »'B 1g respectively. These two bands are characteristic of square-
planar geometry in palladium complexes''.

The zinc(II) and cadmium(II) complexes are diamagnetic as expected for d'
configuration.

The thermal behaviour of all the complexes is almost identical except of the
palladium(II) complexes, hence only that of [Co(C,,H,;(NO,),-2H,0] complex is
being given. The DTG curve indicates the decomposition in three steps, 45—
70°C, 110-135°C and 140-240°C. The loss of first water molecule occurred at
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56°C with a mass of about 3.00% (theoretical 3.22%). The second water molecuie
was lost at 128°C (mass loss 6.33%; theoretical 6.44%). The organic moiety starts
decomposing after 140°C. The formation of cobalt oxide and carbon dioxide was
indicated at 236°C with loss in mass 86.00% (theoretical 86.58%). Cobalt oxide
was found to be the end product at 290°C and above.

All the chemicals and solvents used were of AnalaR and GR grade. 8-Acetyl-
7-hydroxy-4-methyl coumarin (AHC) was prepared by the reported proce-

dure'* '3, The Schiff bases of AHC have been obtained by the standard

procedures”.

Preparation of metal complexes

A general method involving the metal ion template reaction has been applied
for the synthesis of metal derivatives with AHC Schiff bases. A solution of metal
chloride (1 mmol) and the ligand (2 mmol) in minimum amount of ethanol was
shaken, crystals of the complexes separated were filtered, washed with ethanol,

ether and dried in vacuo over P,05
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