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A previous paper [1] dealt with the preparation
and structure of 1,3-diphenyl-1,3-propandionatobis-
(triphenylantimony) diphenylrhodium (III) dibenzene,
[Rh(DPD)XSbPh;3),Ph;<2(CsHs)], which was syn-
thesized by means of the reaction between [Rh-
(DPD)(CO),] and SbPhy (1:3.5 mole ratio) in an
acetone or hexane medium. In order to account for
the unexpected oxidation of Rh(I) to Ri(IIT) during
the latter reaction, the investigation was continued
using methanol as reaction medium, upon which a
monocarbonyl compound (¥(C=0) at 1982 cm™})
crystallised out of solution. With the expectation
that the monocarbonyl compound was an intermedi-
ate compound (during the process where the above-
mentioned Rh(Ill}compound was formed) the
crystal and molecular structure of the monocarbonyl
compound was determined. The structure investiga-
tion, however, revealed a five coordinated rhodium(l)
compound, acetylcarbonyltris(triphenylantimony)-
thodium(I), [Rh(SbPh3);(COCH;3XCO)] of which the
structure is presented in this article.

Experimental

The Rh(I) §-diketone complex, [Rh(DPD)CO),],
was prepared by methods described previously
[1-3]. Each of [Rh(DPD)(CO),] and SbPhj (1:3.5
mole ratio) was dissolved in the minimum amount
of methanol. About 5 min after the two methanol
solutions were added together, the title compound,
being insoluble in methanol, started to precipitate
out of solution from where it was removed by filtra-
tion and purified by recrystallisation from a chloro-
form methanol mixture (80:20 volume ratio).

Crystal Data

C57H,450,8b3Rh, molecular mass 1233.16, mono-
clinic, space group P2;/n, a=10.051, b=24.035,
c=21.025A,3=8122°Z=4, D =163 gcm™,
u(MoKa)=19.21 cm™,
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Three dimensional intensity data were collected
and corrected as described earlier [1,2]. No de-
composition of the crystal was detectable during
the data collection. A total of 7247 reflections were
measured of which 4876 were considered as observed.
The structure was solved by using direct methods to
locate the positions of the Rh and Sb atoms.

The structure was further developed by successive
Fourier and difference Fourier maps. Six cycles of
blocked-cascade matrix least-squares refinement of all
the positional and anisotropic thermal parameters
resulted in a R value of 0.064. H atoms were not
located. Final positional and thermal parameters
are listed in Table I.

Results and Discussion

Figure 1 shows the molecular configuration of
[Rh(SbPh3);(COCH;3)CO)] and the atomic nomen-
clature, while Tables II and III list selected bond
lengths and selected bond angles respectively.

The coordination round the Rh atom forms a near
ideal trigonal bipyramide (see Tables II and III) with
the carbonyl and acetyl groups in axial positions.
The trigonal plane, including the central Rh atom,
is planar within the experimental error as proved by
the calculation of the best plane through the atoms
Rh(I), Sb(I), Sb(2) and Sb(3), while the angle
between the normal of the latter plane and the
straight line (within the experimental error) through
C(55). Rh(I) and C(56) is 1.17°.

It seems that Rh(I) compounds with stibine
ligands has a great tendency to stabilize penta coor-
dination, since most of these compounds have been
reported to be five coordinated species [4--7]. There
is also direct evidence of a five coordinated reaction
intermediate in the square-planar substitution reac-
tions of a Rh(I)—antimony compound [8].

The nine phenyl rings in the molecule are planar
within the experimental error and the average C—C
bond distance and C—C—C bond angles in the phenyl
rings are within the experimental error identical
to the accepted values of 1.394 A and 120° for
phenyl rings [9].

The three Sb-atoms are approximately tetrahedral-
ly surrounded by the Rh atom and three carbon
atoms of phenyl rings. The mean Sb--C distance of
2.141 A compares well with a previously reported
value of 2.145 A [1]. The average tetrahedral
C—Sb—C angle is 98.8° in comparison with the
average tetrahedral Rh—Sb--C angle of 118.6°.

The mean Rh-—Sb bond distance is 2.568 A,
while Rh—Sb bond distances in a Rh(III) complex
were reported as 2,588 and 2.551 A [1].
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Fig. 1. Molecular configuration and atom numbering scheme
for [Rh(SbPh3)3(COCH;3)(CO)].

TABLE II. Selected Interatomic Distances (A) with Standard
Deviations in Parentheses

Rh(1)-Sb(1) 2.552(2) Sb(1)-C(1) 2.158(17)
Rh(1)-Sb(2) 2.572(2) Sb(1)-C(7) 2.137(19)
Rh(1)-Sb(3) 2.579(2) Sb(1)-C(13)  2.113(16)
Rh(1)-C(55) 1.911(20) Sb(2)-C(19)  2.142(16)
Rh(1)-C(56) 2.095(16) Sb(2)-C(25)  2.145(16)
C(55)-0(1) 1.121(25) Sb(2)-C(31)  2.127(16)
C(56)-0(2) 1.156(22) Sb(3)-C(37)  2.159(19)
C(56)-C(57) 1.365(24) Sb(3)-C(43)  2.154(17)

Sb(3)-C(49)  2.131(16)
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As a result of the relatively short C(56)—C(57)
bond distance (1.365(24) A), some doubt existed
as to whether the group frans with respect to the
metal carbonyl bond was an acetyl or carboxyl
group; that means whether the C(57) site in Fig. 1
was occupied by a carbon atom (of a —CHj; group)
or an oxygen atom (of an —OH group). After it was
established that the compound possessed no organic
acid properties, '"H NMR spectra (CDCls, Brucker
AM 300 NMR spectrometer) were used to identify
the atom in the C(57) site (Singlet § 2.4) as a methyl
group adjacent to a carbonyl group. The ratio of
methy] protons to aromatic protons (§ 7.133—
6.453) was 1505:1, which further proved the
existence of a —CHj; group and thus in fact an acetyl
group trans with respect to the metal carbonyl
bond.

The structure of an almost identical trigonal
bipyramidal Rh(I)-phosphine complex [Rh(PPh;)s-
H(CO)], has been reported [10]. The Rh(I)-C(55)
and C(55)—0(1) bond distances (Table II) compare
favourably with the corresponding distances of
1.81(2) A and 1.18(3) A in the mentioned phosphine
complex [10] and with the corresponding distances
of 1.809(6) A and 1.145(8) A in the Rh(I) complex
[Rh(BPHA)(CO)(PPhs)] [2].

It is very difficult to account for the presence
of the acetyl group (C(57)-C(56)—0(2)) in the
molecule. The title compound, in which there is
no fS-diketone ligand, is formed only when the reac-
tion between [Rh(DPD)(CO),] and SbPhj is carried
out in a methanol medium. DPD is the $-diketone
1,3diphenyl-1,3propandione. When the reaction is
carried out in an acetone or hexane medium, the
B-diketone ligand is retained in the molecule and the
Rh(III) complex [Rh(DPD)(SbPhs3),(Ph).] [1] is
formed. A possible explanation for the formation
of the title compound is that methanol, being a more

TABLE III. Selected Bond Angies (deg) with Standard Deviations in Parentheses

Sb(1)—Rh(1)-Sb(2) 122.7(1)
Sb(2)—Rh(1)-Sb(3) 114.4(1)
Sb(1)-Rh(1)-Sb(3) 122.9(1)
Sb(3)-Rh(1)-C(55) 92.5(6)
Sb(2)-Rh(1)-C(55) 93.3(6)
S$b(1)-Rh(1)-C(55) 87.6(5)
Sb(3)—Rh(1)-C(56) 89.4(5)
Sb(2)—Rh(1)-C(56) 89.8(4)
Sb(1)-Rh(1)-C(56) 88.7(4)
Rh(1)-C(55)-0(1) 176.3(18)
C(55)—Rh(1)—-C(56) 176.3(6)
Rh(1)-C(56)—-C(57) 112.5(11)
C(87)-C(56)-0(2) 120.7(16)
Rh(1)-C(5§6)—-0(2) 126 .8(15)
Rh(1)—-Sb(1)-C(1) 111.3(4)
Rh(1)-Sb(1)-C(7) 120.2(5)

Rh(1)-Sb(1)-C(13) 124.1(4)
C(1)-Sb(1)-C(7) 101.6(7)
C(1)-Sb(1)-C(13) 99.2(7)
C(7)-Sb(1)-C(13) 96.4(7)
Rh(1)-Sb(2)-C(19) 110.9(5)
Rh(1)-Sb(2)-C(25) 120.6(4)
Rh(1)-Sb(2)-C(31) 123.1(4)
C(19)-Sb(2)-C(25) 99.1(6)
C(19)-Sb(2)-C(31) 98.1(6)

C(25)-Sb(2)-C(31) 100.4(6)
Rh(1)-Sb(3)-C(37) 115.2(4)
Rh(1)-Sb(3)-C(43) 126.6(5)
Rh(1)—-8b(3)-C(49) 115.9(5)
C(37)-Sb(3)-C(43) 99.7(7)
C(37)-Sb(3)-C(49) 98.0(7)
C(43)-Sb(3)—-C(49) 96.4(6)
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protic solvent than acetone or hexane, caused the
B-diketone ligand to split off and that the acetyl
group is formed by some disproportionation of the
f-diketone ligand.

Acknowledgements

The authors thank the University of the Orange
Free State for financial support and Dr. P. H. van
Rooyen of the South African C.S.I.R. for the data
collection.

References

1 G. J. Lamprecht, J. G. Leipoldt and C. P. van Biljon,
Inorg. Chim. Acta, 88, 55 (1984).

10

Inorganica Chimica Acta Letters

J. G. Leipoldt and E. C. Grobler, Inorg. Chim. Acta,
60, 141 (1982)

Yu. S. Varsharskii and T. G. Cherkasova, Russ. J. Inorg.
Chem., 12, 899 (1967).

D. F. Steele and T A. Stephenson, J. Chem, Soc., Dalton
Trans., 2162 (1972).

R. Ugo, F. Bonati and S Cenin, Jnorg. Chim. Acta, 3,
220 (1969).

P. E. Garrou and G. E. Hartwell, J. Organomet Chem.,
69, 445 (1974).

W. Hieber and V. Frey, Chem. Ber., 99,2614 (1966).

L. Cattalini, R. Ugo and A. Omnwo, J. Am. Chem. Soc.,
90, 4800 (1968).

L. E. Sutin, ‘Tables of Interatomic Distances and Confi-
guration in Molecules and lons’, Suppl. 195659, The
Chemical Society, London, 1965, p. 5165.

S. J. LaPlaca and J. A. Ibers, J. Am. Chem. Soc., 85,
3501 (1963).



