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PREPARATION OF ORGANOMETALLIC COBALT (III)~-SCHIFF-BASE

COMPLEXES CONTAINING KETONE OR NITROMETHANE
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Department of Chemistry, Faculty of Science, Ibaraki University,

Bunkyo-cho, Mito, Ibaraki 310

A series of new mixed cobalt(III)-Schiff-base complexes with
the general formula of [Co(acaczen)(L)(HZO)], where L = monoanion
of acetone, methylethylketone, acetophenone, or nitromethane, have
been prepared from [Co(acaczen)] and L by air oxidation. The organic
ligand, L, has been found to coordinate to cobalt(III) ion with its

active methylene group.

Recently, it has been reported that cobalt(III)—salzen complex reacts with an
active methylene compound to form organometallic cobalt(III) complex, [Co(salzen)-
(L) (X)] (L = monoanion of malonenitrile, acetone, or nitromethane, X = Hzo or CH30H),
in which the active methylene compound coordinates to cobalt(III) ion with its

1,2) In this connection, this letter reports a series of

active methylene carbanion.
new organometallic cobalt(III)—acaczen complexes (acaczen = dianion of N,N'-ethylene-
bis (acetylacetonimine)), [Co(acaczen)(L)(Hzo)], where L = monoanion of acetone,

methylethylketone, acetophenone, or nitromethane.

R
The complexes were prepared by dissolving \\‘C=
/
[Co(acaczen)] in ketones or nitromethane and CH2
by oxidizing it in air : [Co(acac.,en)] (10 g)
2 \ . ~_CH,
was partially dissolved in about 200 ml of ‘},/’ I
0II/ / H
acetone, methylethylketone, acetophenone, or o
nitromethane (30% methanol solution) and the —\\\CH3
H,O
mixture was allowed to stand in open air 2
at room temperature for one or two days. By
this procedure, the color of the complex R =‘CH3' CZHS’ C6H5

solution turned from orange to green and green
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Table 1. Characterization Data of [Co(acaczen)(L)(Hzo)] complex

-1, First Abserption

L c(%) (calcd) H(%) (Caled) N(%) (Caled) v__ (em ™) {irg® 70 ?) (loge)
CH,COCH, 50.48 (50.56)  7.08 (7.07) 7.82 (7.86) 1655 14000  (2.40)
CH,COC,H,  51.64 (51.89)  7.50 (7.35) 7.56 (7.56) 1647 14000  (2.32)
CH,COC(Hg  57.58 (57.42) 6.58 (6.51) 6.76 (6.70) 1630 14000  (2.37)
CH,NO, 43.28 (43.46) 6.05 (6.17) 11.77 (11.70) 14000  (2.37)

crystals separated out. They were washed withiwater. Yields, about 30 - 70%. All
the complexes were diamagnetic. The anal. data are summarized in Table 1. In this
method, air oxidation was indispensable for the formation of the green complexes. The
addition of water to the reaction mixtures gave no distinct inhibition for the forma-
tion of the green complexes.

The gfeen complexes easily decomposed by light to form [Co(acaczen)], and the
green complexes easily formed their pyridine derivatives, [Co(acaczen)(L)(py)].
Since these behaviors are characteristic for the related organometallic cobalt(III)-
Schiff-base complexes, [Co(salzen)(R)(Hzo)] (R = CH3, C2H5, C3H7 )?’4) it is assumed
that the ketones or nitromethane coordinate to cobalt(III) ion through Co-C bonding
in the green complexes.

Fig. 1 shows representative PMR spectra of the green complexes. The complexes
show C=CH signal at about 5.2 ppm, CH2CH2 signal at about 3.5 ppm, two methyl signals
at about 2.2 and 2.1 ppm for the coordinated acac,en. This PMR spectral pattern

6) It was found that methylene

for acac,en signals corresponds to trans structure.
signals of the coordinated ketones or nitromethane shift to lower field as compared
with the corresponding methyl signals of the free ketones or nitromethane (Fig. 2).
This low field shift is due to the inductive effect of highly charged cobalt(III) ion?)
It is well known that cobalt(III)-Schiff-base complexes containing Co-C bonding

1.6) The

exhibit the first absorption band at about 15000 cm-l(loge =2 - 2.5).
energy of the first absorption band is much lower than that of the usual cobalt(III)

complexes and is characteristic for organometallic cobalt (III)-Schiff-base complexes.
Since the green complexes obtained here also show their first absorption bands at low

energy site (Table 1), the existence of Co-C bonding in these complexes is supported.
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Fig. 1. Representative PMR Spectra of Complexes in CDC13.

(a) = [Co(acaczen)(CHZCOCH3)(H20)], (b) = [Co(acaczen)(CDZCOCD3)(H20)]
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Fig. 2. Relative Position of PMR Signal of Free and Coordinated L.
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