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Summary

Oxidation of [(p-CH HANC)ARh][PFﬁl with one half mole of iodine or

C

3%6
- _ r

bromine produces [(p CH3CGHANC)8Rh2X2]1PF6]2. The crystal structure of the

iodide complex establishes the existence of a direct Rh~Rh bond (2.785 &)

with pseudooctahedral coordination about each rhodium completed by terminal

isocyanide and iodide ligands.

Recently we reported that alkyl isocyanide complexes of Rh(II) are
formed by the association of Rh(I) and Rh(III)} complexes via equation 1 and,

based on spectroscopic evidence, proposed that these Rh(II) cations contain

+ + 2+
(1) (RNC)ARh + (RNC)4RhX2 <—-(RNC)8Rh2X2

a direct Rh-Rh bond.l Aryl isocyanide complexes (ArNC)aRh2X§+ have been

prepared on several occasions but no spectroscopic or structural data char-

2,3,4

acterizing these species have been reported. These aryl isocyanide

complexes have been formulated as polymers with ~Rh—I-Rh-I- chains> or as

mixed valence Rh(I) — Rh(III) materials.? Support for the possibility of a

2+
, 2%2
diamagnetic form of (PhNC)4CoI2 which has been shown to have the ionic
structure [C0213(CNPh)8]I, 1.5

halo bridged structure for (RNC)BRh comes from the analogy with the
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[(r-chC e, 4 u)skhzle [Pgﬁli ('k?f v(csi)"f-’éf

}) are readxly'formed by xxdxzxng’ (p-cn3c H NC)4 4]

8 c Ihe Rh(II) catxons are s1m11ar to thexr a;kyl analogs.A In solu-
tlon they,dxssocxate 1nto (p—cu306H4NC)iRh “and (p—CB3C6HANC) th (X=I,V
'V(CZK) 2224 cm 1‘ X?Br';v(c- ) 2229 cm

Thzs equ1l1br1um 1

eetabl1shed rap1d1y in- both dxtectxons but is strongly
solvent dependent. D1ssoc1at1on is essent1ally complete 1n solvents of low
dxelecttlc (¢1chlotomethane, chloroform) but’ apptecxable amounts of Rh(II)
dzmer exist in acetone or acetonitrile solut1on. ]

In order to determlne the prec1ae 3eometty of one of theae Rh(II) di-".
mers the crystal structure of [(p-CH3CGHANC)8Rh2 2][PF6] was determ1ned.—r
Air stable b*oun crystala were obtained by diffusion of d1ethy1 ‘ether into
an acetonitrile solution.” Crystal data (150 K): Space group C2/c; . a =
28.0475 (24), b = 18.4901 (14), c = 14.9704 (11) &; B = 120.228 (5);
pprt1298K 1.612, anICISOK = 1.671 g/cm3' z = 4";1 = 126.8 cm l. Inten-
sity data were collected at 150 K on a Syntex P2 automated diffractometer
usxng Cu Kavtad1at1on. A total of 4794 teflect1ons wvere collected by a
variable speed w scan of the most intense part of the peak. The structure
was solved and refined keeping all atoms isotropic by Patterson, Fourier
and least squares methods to am R index of 0.11 nsing'4228 reflections.

The structure consists of discrete (p—CH C6H4NC)8RhZI§+ and PF; ions.
The geometry of . the catioa, wh1ch possesses crystal imposed C  symmetry, is
shown in the figure. There is a direct Rh-Rh bond and the 1od1de ligands
are in terminal positions. The Rh-Rh bond length of 2. 785(2) & is slightly
.shorter than the other unbrldged Rh-Rh bond length which has been determined

in b1s-(tr1phenylphosph1ne)tetrakls (d1methylglyox1mato)dlrhodlum (2.936 A)s
7-10

but longer than a number of ligand bridged Rh-Rh single bonds. 1t is
much shorter than the Rh-Rh distance (3.396) in the bridged Rh(I) complex

11 ' X .
Rh (thAsCHZAsPhZ)Z(CO)ZCIZ :
thodlum, each rhodium forme bonds to four iaocyanide ligands in a square -

arrangement. The two (p- CH C6H4NC) Rh units are twisted 26° from an eclipsed

In addition to the axial bonds to iodine and

confxgurat1on. The planes of the phenyl rings l1e vety nearly in the Rhcaj——
coord1nat10n planes. :
The atructure found agrees with our former predxctxons and is in accord
umth results obtained from the oxidation of ligand bridged rhodxum(I) dimers-
Rh, (Ph, PCHzprhz)z(cng)2+ 12 2na Rh, [CN(CH,) 3uc]2+ 13 '
the br1dg1ng geometry fac111tates transannular ox1dat1ve addition of a

In all of these cases

: *Although the ‘addition of ether will alter the p031t1on of equ111br1um
1 io solution,: the component Hhxch crystallxzes is determined-by solubility"
cousiderations. The Rh(II) dimer must be the least ‘soluble compound of ‘the .=
mixture. S : : R T e T : .



Figure l. -An ORTEP drawing of (p—CH306H4Nc)8RhZI§+ showing 50% thermal
€llipsoids. Bond lengths are: Rh-Rh, 2.785(2), Rh-I, 2.735(1); Rh-C,
range 1.97 to 1.99; C=N, range 1.12-1.16 &. Bond angles are Rh-Rh-I, 178.4%
(2); I-Rh-C, range 90.7-87.0; C-Rh-C, rangs 85.5-91.8°.

halogen to two rhodium centers while restricting the insertion of a halide

between the metals.
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