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Synthesis and characterization of a new ruthenium com-
plex, [Ru(acac),(mhmk)] (1) with coordinated S-ketiminate
ligand are described. The complex has been obtained by the
reaction of acetone on coordinated acetonirile in
[Ru(acac),(CH3CN), ], the first such reaction to be observed.
X-ray structure of 1 is similar to that of [Ru(acac);]. Cyclic vol-
tammetric studies of 1 show a negative shift for both reduction
and oxidation indicating that there is large electron density on
ruthenium containing B-ketiminate ligand when compared to
ruthenium containing only S-diketonato ligands, [Ru(acac)s].

A great deal of work has been done on the coordinated ni-
trile ligands in transition metal complexes which lead to their
conversion into other organic compounds due to chemical reac-
tions like insertion, coupling, and electrophilic or nucleophilic
attack.! Very recently, the reactions of H,O and CH3OH on co-
ordinated nitrile in a nitrosyl ruthenium complex have been re-
ported to give imido-type complexes.2 Moreover, hydrolysis of
nitriles to amide has been found to be enhanced by coordination
of nitriles to various metal centers.’ Though vinylimido com-
plexes react with unsaturated organic species allowing cross
coupling of nitriles with ketones affording new carbon—carbon
bonded compounds, no such reaction of acetone on coordinated
nitrile ligand has been shown to give such compounds.4 Naka-
mura et al. have reported the formation of B-ketoamine chelates
by the reaction of cis- and trans-[PtCl,(NCPh),] with thallium
acetylacetonate complex by a mechanism involving the nucleo-
philic attack of the f-diketonate carbanion on the coordinated
nitrile carbon atom.’ However, to our knowledge there is no re-
port of the reaction of acetone on coordinated nitrile ligand
leading to the fomation of B-ketiminate. Hence, we report in
this letter the reaction of acetone on the coordinated nitrile in
a f-diketonato ruthenium complex with the formation of B-ke-
timinate. This reaction, besides being novel, is not only the first
report of the reaction of acetone on the coordinated nitrile li-
gand but also is a new and simple method for the formation
B-ketimine on ruthenium ion. Generally, simple S-ketimine
with no substitution on N atom is very unstable and only alkyl
or aryl substituted B-ketimines are known.

Though there are several reports on the nucleophilic attack
on coordinated nitriles in transition metal complexes, no such
reaction has so far been known to have taken place with ace-
tone. During the course of our systematic investigations on
the reactions of B-diketonato ruthenium complexes containing
acetonitrile, we have found that acetone attacks coordinated
acetonitrile in ruthenium complex, [Ru(acac),(CH3CN);] lead-
ing to the formation of B-ketiminate on ruthenium ion. This nu-
cleophilic attack is not only surprising so far as acetone is con-

cerned but also demonstrates a new route to the formation of 8-
ketimine, a very unstable species in its simple form. To our
knowledge, this is probably the first report of the reaction of
acetone on coordinated nitriles in a metal complex.

The complex [Ru(acac),(mhmk)] (1) has been synthesized
from [Ru(acac)z(CH3CN)2]6 and acetone (Scheme 1). In a typ-
ical experiment, [Ru(acac),(CH3CN),] (0.380 g; 0.1 mmol) was
added to acetone (300 cm?) and stirred at 40 °C for 24 h. During
the course of the reaction, the color of the solution turned to vio-
let from yellowish orange. The solvent was then evaporated un-
der vacuum and the residue was chromatographed on silica gel
column. A purple fraction eluted with benzene—acetonitrile
(4:1 v/v) was collected and it was again chromatographed. A
pure purple fraction was eluted with benzene—acetonitrile
(4:1 v/v). The solvent was evaporated to yield purple
[Ru(acac)z(mhmk)].7 Yield: 0.14 g (35% based on Ru).
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The formation of B-ketiminate has been supported by the
appearance of a sharp band due to v (N-H) at 3263cm™' in
the FT-IR spectrum of 1. However, we could not observe any
signal due to the proton on N atom in its 'H NMR spectrum.
This may be due to fast exchange with deuterium.

The structure of 1 has been determined by single crystal X-
ray diffraction. The crystal and molecular structure and the im-
portant bond lengths and bond angles are given in Figure 1.°
The structure can be described as distorted octahedron with
mhmk ligand and ruthenium atom in one plane. The general
structural features are very similar to the that of [Ru(acac)3].9
The Ru-O lengths observed for acac and that of fB-ketiminate
are almost the same. However, the Ru—N distance is little short-
er and this is similar to the distance found in salen complexes.lo
The C-O bond lengths of B-ketiminate ligand are slightly lon-
ger than the C-O lengths seen in acetylacetonate. The C-N
bond length in B-ketiminate is exactly the same as that of C—
O (1.29 A). However, a C-N distance of 1.303 A has been ob-
served in a rhodium ketiminate complex.11

The cyclic voltammograms of 1 and [Ru(acac)s] are shown
in Figure 2. One reduction and one oxidation peaks were ob-
served for both the complexes. [Ru(acac);] showed one reduc-
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Figure 1. Molecular structure of [Ru(acac),(mhmk)] (1).
Selected bond lengths (A) and angles (°): Ru-O(1) =
1.996(3), Ru—-0(2) = 2.056(3), Ru—O(3) = 2.030(3), Ru-
0O(4) = 2.032(3), Ru—0O(5) = 2.013(3), Ru-N = 1.976(3);
O(1)-Ru-0(4) = 176.8(1), O(3)-Ru-0O(5) = 179.2(1),
O(2)-Ru-N = 178.5(1), O(2)-Ru-0O(3) = 90.6(1), O(4)-
Ru-0O(5) = 91.4(1), O(1)-Ru-N = 93.0(1).

tion wave at Ejp =—1.17V and an oxidation wave at
Ei» =0.60V. The complex 1 showed a reduction wave at
Ei; = —1.34V and an oxidation wave at Ey,, = 0.37V. The
peak potentials were independent of the sweep rate, suggesting
that the waves are Nernstian one electron processes. The com-
plex 1 showed a significant negative shift in its reduction
(0.17 V) as well as its oxidation (0.23 V) when compared to that
of [Ru(acac)s]. The large negative shifts are due to the replace-
ment of O donor atom by NH donor group in B-ketiminate 1i-
gand. This may be explained by the difference in electronega-
tivity between N and O atoms. The electronegativity of N
atom is less compared to O atom and hence, there may be more
electron density on ruthenium containing S-ketiminate ligand
compared to acetylacetonate ligand. This is probably the reason
for the large negative shifts in potentials for the reduction
(Ru™-Ru™) and oxidation (Ru™-Ru'Y). In other words, the ring
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Figure 2. Cyclic voltammograms of complexes in aceto-
nitrile solution containing 0.1 mol dm~3 tetraethylammoni-
um perchlorate at 25 °C. The test electrode is a stationary
platinum disk (¢) = 1.6 mm). The potentials are measured
against Ag | AgCl (3moldm~3 NaCl aq. solution). The
concentrations of complexes are 1 mmoldm™— and the po-
tential scan rate is 0.1 Vs~!.
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consisting of ruthenium and B-ketiminate (O“N) has larger
electron density than the ring consisting of ruthenium and ace-
tylacetyonate (0"0).
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