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Studies on Complex Arylhydrazones. Part-VI1
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Cu(1I) complexes with 2,3-dioxobutyramide-2-phenylhydrazone have
been investigated by means of physico-chemical methods which include
analytical, spectral (IR and electronic) and magnetic moment measure-
ments. The results obtained from such measurements have led to the
elucidation of their structures and revelation of the nature of M-L
bonding present therein.

In present investigation Cu(II) complexes were isolated with 2,3-dioxo-
butyramide-2-phenylhydrazone and four related substituted phenylhydra-
zones (I)
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During the complexation of Cu(II) ion with ethyl-2,3-dioxobutyrate-
2-phenylhydrazones as ligand, in some cases compounds were isolated in
which conversion of ester part into amide part followed by complexation
were observed!. It was due to maintaining pH by NH4OH and refluxing
the mixture for a longer time. Therefore it was thought proper to prepare
amide of ethyl-2,3-dioxobutyrate-2-phenylhydrazone and synthesis metal
complexes using these amidic hydrazones as ligand. The results of such
investigation is described in this paper.

Ethyl 2,3-dioxobutyrate-2 phenylhydrazones were prepared by adopt-
ing the procedure described earlier?. All ligands were synthesised by
keeping ethanolic solution of ethyl 2,3-dioxobutyrate-2-phenylhydrazone
for 3-4 days in NH4OH.

An alcoholic solution of ligand was mixed with an alcoholic solution
of copper(II) acetate in equimolar ratio and the pH of the resulting
mixture was maintained 8 by adding NH,OH. The mixture was refluxed
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on water bath for 5-8 hrs. The separated insoluble product was filtered,
washed first with water and finally with hot benzene. All complexes were
carefully recrystallised with nitrobenzene and dried over fused CaCl,
(yield, 40-60%). Absence of free ligand was ascertained by TLC
examination.

Analytical data are approximately 429 error and favour ML,
stoichiometry for all complexes having general composition [CuL,:-2H;0].
These complexes are non-hygroscopic and instable. The complexes are
insoluble in water and in common organic solvents but they partially dis-
solve in warm PhNO; and DMSO. The magnetic moment of the complexes
lie in the range 1.88-1.96 BM. These values correspond to one unpaired
spin. From the observed magnetic moment value (Table 1) it is evident
that the complexes are magnetically dilute i.e. there is no antiferromag-
netic coupling between adjacent Cu(II) ion at room temperature.

TABLE 1

MAGNETIC MOMENT, PHYSICAL CONSTANTS AND ANALYTICAL
DATA OF COMPLEXES

Lett Decom- 9 vN% Cu%
Name of Complex (in B.M.) position £d Colour Found Found
(at298°K) temp. (°C) v (caled)  (calcd)

[Cu(L1)::2H,0] 1.91 >280 61 Greenish  16.55 12,37
Grey (16.72) (12.51)

[Cu(L2):-2H:0] 1.88 >280 56 Grey 18.43 10.41
(18.74)  (10.62)

[Cu(Ls)2-2H20] 1.96 212 40 Yellowish  15.43 11.52
Grey (15.68) (11.85)

[Cu(L4):-2H:0] 1.89 270 55 Yellowish ~ 15.35 11.43
Grey (15.68)  (11.85)

[Cu(Ls)2-2H,0] 1.92 270 65 Grey 12.35 9.13

(12.62)  (9.54)

The diffuse reflectance spectra of Cu(II) complexes display two weak
and broad ligand field transitions in the vicinity of 20,000-20,400 cm—!
and 15,000-16,000 cm—! similar to tetragonally distorted octahedral
complexes. These bands are probably due to 2B;, — 2E; and 2B;; — 2B,
transitions respectively3.

All Cu(II) complexes display a broad band at around 3400-3500 cm~!
attributed to vo_g of water®., The three (N-H) stretching vibrations of
ligand molecules are observed in the region 3060-3080 cm—!, 3150-3190
cm~! and 3200-3300 cm~! as medium bands. The bands in the region
3150-3190 cm—1 and 3200-3300 cm~! are assigned as a (N-H) stretching
vibration of amide group; however, the red shifted (N-H) stretching
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vibration (3060-3080 cm~') in present set of ligand molecules can be
attributed to vn_y of hydrogen bonded phenylamino group. Unlike
ligand molecule, Cu(1l) complexes display only two (N-H) stretchings at
around 3120-3190 cm~! and 3200-3280 cm-!, The disappearance of
hydrogen bonded vn_y indicates its deprotonation and involvement of
deprotonated phenylamino nitrogen in coordination. In some complexes
vo-u and vy_y vibration could not be separated probably due to their
coupling and yielded a broad hump in the region 3100-3500 cm~!. No
appreciable change in vc~o vibration of amide part (observed at 1665-
1670 cm~! in ligands) is observed in complexes. A band observed at
around 1640 cm~! in the spectrum of ligand is assigned as vc—o vibration
of hydrogen bonded carbonyl group. This band gets shifted in low fre-
quency region at around 1620 cm~! in the spectra of complexes which
suggests that the O atom of hydrogen bonded carbonyl group is now
involved in complexation. vc—n frequencies (observed at 1600 + 10 cm-!
in ligand) remain almost at the same position in the spectra of all comp-
lexes. In far IR rcgion, all complexes display two to three extra bands
located around 510-480 cm~! and 410-430 cm™! attributed to vcy-o and
vcu-N Stretches respectively4.

The complexes are stable at room temperature and do not lose weight
below 150°C indicating that water molecules are involved in coordination.
After heating over 150°C, the loss of weight was started with gradual
change in colour indicating loss of coordinated water molecules from
complex. All complexes decomposes finally at about 280°C (Table 1).
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