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Abstract
C68H56As3NO5Rh2, triclinic, P1 (no. 2), a = 14.048(4) Å,
b = 14.569(4) Å, c = 17.942(5) Å, α = 92.273(9)°, β = 112.728(9)°,
γ = 115.910(9)°, V = 2948.7(13) Å3, Z = 2, Rgt(F ) = 0.0378,
wRref(F 2) = 0.0990, T = 100 K.

CCDC no.: 2389961

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

1 Source of materials

The complex was synthesized starting with the reduction of
hydrated RhCl3 in DMF which was refluxed for approxi-
mately 20 min to give a yellow solution of di-μ-chloro-tetra-
carbonyldirhodium(I), [RhCl(CO)2]2.5–7 The addition of an
equivalent amount of indol-2-carboxylic acid (indol(H2)) to
the aforementioned yellow solution followed by addition of
ice water yielded the dicarbonylrhodium(I) complex,
[RhI(indol)(CO)2] by precipitation. The anion formed by
double deprotonation of the indole-2-carboxylic acid
(indol(H2)) ligand displays an unprecedented and unex-
pected mode of coordination with Rh(I) by forming bridging
ligand to two rhodium centers; the ketonic oxygen atom
coordinating (κO) to the Rh2 atom, while the N,O atoms bind
to a second rhodium atom Rh1 atom in the more familiar
bidentate (κN,O) fashion. The dinuclear title complex sim-
plifies as [Rh(indol)(CO)(AsPh3)Rh(CO)(AsPh3)2].8 [Rh(indol)(-
CO)(AsPh3)Rh(CO)(AsPh3)2] was synthesized by dissolving
[Rh(indol)(CO)2] (0.0412 g, 0.1291mmol) in 5 cm3 of acetone.
Triphenylarsine (AsPh3) (0.0396 g, 0.1291mmol) was added to
the solution with stirring, resulting in the immediate evolution
of CO gas. After a few minutes the reaction was completed as
determined by IR spectroscopy. Icewaterwas added drop-wise
to the solution. A yellow precipitate was filtered off and dried.

Table : Data collection and handling.

Crystal: Yellow cuboid
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker APEX-II, φ and ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, ,, .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), ,
N(param)refined: 

Programs: SHELX, Bruker, Olex, Diamond
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Rh . () . () . () . ()
Rh . () . () . () . ()
As . () . () . () . ()
As . () . () . () . ()
As . () −. () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
N . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () −. () . ()
H . . −. .*
C . () . () −. () . ()
H . . −. .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . −. .*
C . () . () −. () . ()
H . . −. .*
C . () . () −. () . ()
H . . −. .*

Table : (continued)

Atom x y z Uiso*/Ueq

C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () −. () . () . ()
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
C . () −. () . () . ()
H . −. . .*
C . () −. () −. () . ()
H . −. −. .*
C . () −. () −. () . ()
H −. −. −. .*
C . () −. () −. () . ()
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Yellow cuboid crystals were obtained from recrystallization in
acetone and a few drops of water.

2 Experimental details

All H-atoms were positioned on geometrically idealized po-
sitions and refined using the riding model with fixed C–H
distances for aromatic C–H of 0.93 Å (C–H) [Uiso(H) = 1.2Ueq],
for methine C–H of 0.98 Å (C–H) [Uiso(H) = 1.5Ueq]. The
graphics were obtained using the DIAMOND4 program with
50 % probability ellipsoids. The highest peak is located 0.87 Å
from As3 and the deepest hole is situated 0.70 Å from Rh2
respectively.

3 Comment

The rhodium(I) complexes and their oxidative additive
(RhIII-alkyl) and migratory insertion (RhIII-acyl) products
have been extensively studied in the past decade. The pre-
cursor [RhI(I)2(CO)2]− in the Monsanto process is relatively
unstable and by manipulating the precursor by introducing
different bidentate ligands forming [Rh(BID)(CO)2] com-
plexes (where BID denote different monocharged bidentate
ligands such as 2-oxopyridine N-oxide, 8-hydroxyquinoline,

indoline-2-carboxylic acid, etc.) One of the carbonyl ligands
in this precursor may be replaced by monophosphine or
arsine or stibine ligands to form [Rh(L,L’-BID)(CO)(AX3)]
complexes (where A = P, As, Sb and X3 = Ph3, Ph2Cy, PhCy2,
Cy3, etc.) Generally, this substitution with asymmetrical
bidentate ligands might form two isomers, with complexes
where AX3 is transwith respect to the strongest donor atom
of the bidentate ligand as the preferred isomer.5–15 The title
complex is isomorphous and isostructural with the corre-
sponding triphenylphospnine complex.8 The individual
indol2− ligand is coordinated to both rhodium atoms in a
distorted square planar geometry, as seen in (a) the small
79.61(16)° bite angle of the five membered ring as well the
angles C11–Rh1–As: 90.27(18)°, O2–Rh1–As1: 91.36(15)°,
C11–Rh1–N1: 98.58(17)°, around Rh1, as well as (b) the
angles C10–Rh2–As3: 90.16(17)°, As3–Rh2–O3: 89.40(13)°,
O3–Rh2–As2: 92.94(16)°, and As2–Rh2–C19: 86.86(14)°
around Rh2, respectively.
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