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Metal Complexes as Ligands: Trinuclear Alkali Metal
Complexes with Copper(II) Acetylacetonate

MOHAN PRASAD* and R.K. AMBASTAt
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A report on preparation and characterization of some new com-
plexes of the general formula [Cu(ac-ac);(ML),], has been presented
here -

M =Li, Naor K;
L = Deprortonated picolinic acid, salicylic acid, acetyl
acetone, o-nitrobenzoic acid ~ —
acac = Acetylacetone -

INTRODUCTION

The study of the coordination chemistry of alkali metal is interesting due to
its possible role in plant metabolism, desalination of sea water and to understand
its transport mechanism from soil to plant. This wonderful field remained
unexplored and neglected till recently. Because of the nature of alkali metal
complexes no d-d transition, no magnetic properties, instability to solution, very
little work has been done either to investigate the few known compounds or to
prepare new ones. However, the work has been extended to use transition metal
complexes as ligand, in which magnetic property and absorption spectra have
been considered to justify the alkali metal complexes.

The formation of oxygen bridged binuclear complexes from copper salicyl-
aldimine has been well established by previous workers. In view of the above
information, it was decided to extend the investigation by a synthetic application
of the complexes of Cu(acac), with alkali metal salts.

The complexes of alkali metals known so far, are usually decomposed by
water. Therefore, most of the work has been carried out in non-aqueous solvents.

EXPERIMENTAL

Preparation of Complexes
The formation of Cu(acac), has well been established.'™ Our usual method of
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synthesis was to take Cu(acac), in a mixture of benzene and absolute ethanol and
alkali metal salts were added to it in the ratio of 1 : 2. It was refluxed with constant
stirring in hot plate for about 1-2 h. Finally, the adducts were precipitated in hot

condition.

The results of elemental and physical data of the complexes are given in

Table 1.

TABLE 1

Compund  Colour

Analysis % : Found/Calcd

Decomp.

Heff

temp (°C) (BM)

C H N
Cu(acac)2 Blue — — — — 240 2.1
Cu(acac)2 Brownish  51.21 4.56 5.62 12.12 265 22
(Li PreA)2 yellow (50.81) 4.29) (5.38) (12.22)
\
Cu(acac)2 Brown 47.38 4.21 522 11.23 260 22
(Na PreA)2 (47.86) (3.98) (5.07) (11.51)
Cu(acac)2 Brown 45.35 3.89 4.69 10.23 263 2.1
(K PreA)2 (45.24) (3.77) 4.79) (10.8)
Cu(acac)2 Brown 4743 3.88 472 10,30 217 23
(Li ONBA); 47.41) (3.42) 4.61) (10.54)
Cu(acac)z Brown 45.06 3.68 4.36 9.32 265 2.1
(Na ONBA); (45.03) (3.44) 4.37) 9.92)
Cu(acac)2 Brown 42.92 3.26 4.28 942 213 2.2
(K ONBA)2 (42.88) 3.27) (4.16) (9.45)
Cu(acac)2 Brownish  52.21 4.84 — 11.45 260 22
(Li SalA)2 yellow (52.41) (4.36) (11.55)
Cu(acac)2 Brownish  49.51 4.68 — 10.86 262 2.2
(Na SalA)2 yellow (49.52) 4.12) (10.90)
Cu(acac) Brown 46.82 411 — 10.21 264 2.1
(K SalA); (46.94) 3.91) (10.35)
RESULTS AND DISCUSSION

The high decomposition temperatures of these adducts, compared to that of
Cu(acac),, show the strong bonding, probably through oxygen atoms of complex
ligands to the alkali metals.
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Magnetic measurements were taken on cation Faraday electronic balance at
27°C. The magnetic moment of Cu(acac), is 2.1 (B.M.) and suggested a square
planer structure, while the magnetic moments of adducts are also in between 2.1
to 2.3 B.M. Therefore, the stereochemistry of Cu(acac), unit in alkali metal
complex compounds almost remains same. Hence it suggests that alkali metals
are coordinated through the oxygen atoms of the ligands [Cu(acac),].

The adducts are characterized by observing the C—O stretching frequency in
IR spectra metal complex ligands and the alkali metal complexes.“'g

Infrared spectra measurements were made in Nujol Mull for the ligands and
complexed between 4000-650 cm™'. Selected absorption bands in different
regions are given in Table 2.

TABLE 2
Compounds Frequency (cm™')
Cu(acac)2 1577 1552 1529
Cu(acac)z(Li PreA)2 1590 1505 1520
Cul(acac)2(Na PreA)2 1595 1540 1520
Cu(ac a)2(K PreA); 1590
Cu(acac)z(Li ONBA)2 1590
Cu(acac)2(Na ONBA), 1590
Cu(acac)2(K ONBA), 1595
Cu(ac a)z(Li SalA); 1592
Cu(acac)z(Na SalA)2 1590
Cu(acac)(K SalA); 1590

It has been generalised that metal acetyl acetonates, when they are monomeric,
the C=O0 frequency is below 1580 cm™ whereas, when it is a polymer with
oxygen bridges, the C—O frequency splits into two, one above 1580 cm™ due
to bridging and the other below 1580 cm™ (normal).

In these polynuclear alkali metal copper(Il) acetyl acetonates, the C—O
frequencies have been observed not to be in their normal range, but invariably
higher between 1580-1600 cm™'. This is quite suggestive that all these oxygens
are bridged ones, bridging the copper metal and most probably the alkali
metal'® 14,

From magnetic properties and I.R. spectra of the adducts, it is clear that the
bonding between Cu(ac-ac), and alkali metal salts is most likely through oxygen
atoms of carbmyl group. The structure and bonding of the newly prepared
compounds corresponding to the general formula [Cu(acac),(ML),] is shown on
next page.
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