CHEMISTRY LETTERS, pp. 2085-2088, 1992. © 1992 The Chemical Society of Japan

A Novel Chain Compound Composed of Rhodium(II) Pivalate Dimer and 1,4-Benzoquinone
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The reaction of rhodium(II) pivalate dimer, Rh3(0O2CCMe3)4 with 1,4-
benzoquinone (BQ) in hexane gave a chain complex, [Rh2(02CCMe3)4°BQlp,
where the rhodium(II) pivalate dimers are connected by the bifunctional
ligation of the p-quinone through its carbonyl oxygen or C=C double
bond.

Recently, many types of polymeric transition metal complexes bridged by the ligands have
been presented.l) In the previous paper, we introduced p-quinone as a bridging ligand for
Mo2(02CCR)4 dimer.2) The structural analysis of the isolated compound, [Mo2(02CCF3)4°AQl (1)
(AQ=9,10-anthraquinone), showed some degree of interaction between the dimer unit and
bridging ligand. We consider this interaction is the first step for producing the low-dimensional
properties. Our further interest is now devoted to the effect on the structural feature by the
variation of the dimer unit in combination with the bridging ligand, p-quinone. Here, we report
a chain complex [Rhy(02CCMe3)4°BQly (BQ=1,4-benzoquinone) (2) prepared by the reaction of
rhodium(II) pivalate (Rh2(02CCMe3)4) and 1,4-benzoquinone in hexane.

The compound 2 was obtained as follows. A solution of 1,4-benzoquinone (10 mg,

0.09 mmol) in dry hexane (10 ml) was added to a solution of rhodium(II) pivalate (50 mg,

0.08 mmol) in dry hexane (10 ml) under argon. After stirring the solution for 5 h at room
temperature, a precipitate was filtered, washed with hexane, and dried in vacuo. Anal. Found: C,
43.73; H, 5.56%. Calcd for Co6H40010Rh2: C, 43.47; H, 5.61%.

The X-ray crystal structure3) of 2 is shown in Fig. 1. The chain structure is formed by
alternated arrangement of Rhp(032CCMe3)4 and 1,4-benzoquinone. However, the bonding feature
between the dimer unit and p-quinone is different from that observed in 1, where the quinone
links through its both carbonyl oxygens. In the case of 2, one carbonyl oxygen ligates to a dimer
unit (the distance Rh2-020 is 2.289(3) A), but the other one (010) does not participate in the
coordination.  Alternatively, a C=C double bond of the quinone is approached to an axial site of the
neighbouring dimer unit. The distances of Rh-C, 2.439(4) (for Rh1-C5) and 2.488(5) A (for Rh1-

C6) are enough short for bonding. This type of bonding is rare, because only one example, an



2086 Chemistry Letters, 1992

axial bisolefin complex Rhy(02CCF3)4((-)-trans-caryophyllen)2 (3),%) is known so far. In 3, the
Rh-C distances are 2.46(1), 2.62(1), and 2.63(1) A. In addition, it should be noted that the chain

structure of 2 consistsHof two kind of dimer units, i.e.,

2
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In the 1,4-benzoquinone moiety, no considerable structural change is observed except for
the elongation of axially coordinated C=C bond (C5-C6 1.346(7) A) (the corresponding distance of

free 1,4-benzoquinone is 1.322(8) AS)). The elongation of C=C bond has been observed in
other T-complexes of p—quinones.G) Relatively small elongation is observed in 2. However,

it is notable that the axial interaction of the C=C bond is stronger than that of the
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Fig. 1. Structure of a portion of a chain structure of [Rhp(0O2CCMe3)4°BQl, (2). Crystallographic
inversion centers exist in the center of each Rhy dimer unit. Selected bond distances (I/A) and
angles (¢/°) are: Rh1-Rh1' 2.403(1), Rh1-O(pivalate) 2.023(average), Rh1-C5 2.439(4), Rh1-C6
2.488(5), Rh2-Rh2' 2.375(1), Rh2-O(pivalate) 2.031(average), Rh2-020 2.289(3), C1-C2 1.471(7), Ci-
C6 1.474(9), C2-C3 1.324(8), C3-C4 1.454(8), C4-C5 1.488(6), C5-C6 1.346(7), C1-010 1.218(8), C4-020
1.223(6), Rh1'-Rh1-C5 162.1(1), Rh1'-Rh1-C6 166.0(1), Rh2-020-C4 133.4(3), Rh2'-Rh2-020 171.8(1).
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Fig. 2. Diffuse reflectance spectra of 2, RhZ(OZCCMe3)4, and 1,4-benzoquinone.

carbonyl in 2, the bond length of Rh1-Rh1' (2.403(1) A) being longer than that of Rh2-Rh2'
2.375(1) A)4D

Diffuse reflectance spectrum of 2 is shown in Fig. 2, together with those of Rh2(02CCMe3)4
and 1,4-benzoquinone. The band around 650 nm in 2 corresponds to that at 675 nm in
Rhy(02CCMe3)4 which is attributable to m*—c* transition in the Rhy core.”?) The n*-c* transition
band is sensitive to the axial ligation?) and the 675 nm band may be blue-shifted on the formation
of the chain compound. The band around 510 nm in 2 may be tentatively assigned to the n*-c*
(Rh-O) transition band,”) which is observed at 440 nm in Rh2(02CCMe3)4, because the band at ca.
450nm of 1,4-benzoquinone (n—n*) is too weak (e = ca. 20 mol-1 dm?3 cm'l)g) for the origin of the
510 nm band. However, such a large red-shift (440 nm—510 nm) is questionable, because the
position of the m*-o* (Rh-O) transition band is insensitive to the axial ligation.”) At present, the
origin of the 510 nm band is unclear.
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