CHAPTER ||
EXPERIMENT
2.1 Reagent
2.1.1 Solide
Acetylacetonates of the following metals were purchased
from Merck-Schuchardt
Chromium (111)
Cobalt (I11)
Cobalt (I1)
Copper (1)
lron (1)
Manganese (I11)
Manganese (1)
Nickel (I1)
Palladium (1)
Zinc (1)
2.1.2. Liquids
The solvents,from Merck and BDH which were not analar
grade were double-distilled and were dried with drying

agents prior to use.

2.2 Procedure
Ultra-violet spectral measurements
All spectra were measured at ~ 25 C on a perkin-Elmer
Model 127 double beam grating spectrophotometere useing 1-crn.
quartz cells and 1.0 nm spectral slit-width. The solutions

measured were all ~ 10 M.



H-bonding spectra wore recorded as a function of time.
The time at which the complex dissolved in the solvent was
taken as zero time. Wavelengths given are reliable to £0.5 "A.

An AA Dare relative to isobctane.



2.3 Acetylacetone and its Metal Complexes

Acetylacetone is a mixture of two forms having keto
(Fig. 2 A) and enol (Fig. 2 B) structures. It is a weak acid
(pKa 8.8) and one proton can be lost easily to give the
enolate; anion. This enolate anion has a five-atom IF net-work
extending over the two oxygen and three non-terminal carbon
atoms. Six electrons thus occupied are delocalized into a
symmetric structure. This can be conveniently called quasi-

aromatic form (Fig. 2 c).

The metal complexes which are studied here can be classified
into 2 groups -
2.3, Trivalent metal complexes, include cobalt (I11),
chromium (I11), iron (Hl), and manganese (IIl) acetylacetonates.
Their geometries have been established by X-ray crystallographyz’13
(Fig. 2 D) and their symmetries are l.e. a distorted octahe-
dral. The acetylacetone chelate being planar and symmetrical, i.e.
quasi-ar,0.matic form.
2.3.2 Divalent metal complexes, include palladium (1),
copper (I1), nickel (il), cobalt (Il), zinc (Il), and manganese!ll)
acetylacetonates. The (Pd) complex has a planar configuration
with a distorted octahedral co-ordination of the Pd atom.l”
Cu (1) complex has a honded bridge structure with the central
carbon atom acting as a bridge between the two nearly square
planar Cu (XCkC)" units.”™ The remaining complexes are oligomer
with polymerization via chelated oxygen bridge. Crystallographic
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evidences for,polymerization has been definitely established
to date with ~ANi (AcAc)*" (Fig* 2 ), “Co (AcAc)"|

(Figo 2 F), and ~Zn (AcTtc™Jj™(Fig. 2 G); and molecular weight
study indicates polymerisation also for | Mn (AcAc)3 “which is

believed to have the same structure as Ni ().

Polymoric'species in M (I1)
Cu(ll) forms dimer and the monomer is planar, symmetry
. Ni(ll) and Mn(ll) are believed to have identical structures,

both are trimericl'. In Ni(ll) there are nine possible structures
of trimeric alone]Z N i(ll) and Mn(ll) monomers are planar,

symmetry D2h*
Zn(ll) is also trimeric, but the monomer is tetrahedral,

symmetry £26" Co(ll) forms tetramers, the monomer is also

tetrahedral, symmetry Dy
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