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In the title complex, [K(C12H24)]2[Rh(CN)3(CO)]�C2H3N, the

Rh atom is coordinated by three cyanide ligands and one

carbonyl ligand in a square-planar geometry. The K atom in

each cation is coordinated by six O atoms from the crown

ether and one N atom from a cyanide ligand.

Comment

The carbonyltricyanorhodate(I) dianion was first proposed by

Jewsbury & Maher (1971) as an intermediate in the prepara-

tion of K3[HRh(CN)5] on the basis of visible and IR spec-

troscopic evidence. The complex, however, was never isolated.

We report here the synthesis and structure of the title aceto-

nitrile solvate, (I).

In the title complex, the RhI atom is coordinated in a

square-planar geometry by three C atoms of cyanide ligands

and one C atom from a carbonyl ligand. Each N atom of two

trans cyanide ligands is in close contact [2.741 (2) and

2.747 (2) Å] with a K atom from the cations. The carbonyl

ligand was identified on the basis of its shorter Rh1—C1 bond

length [1.828 (3) versus 2.051 (3) Å for Rh1—C3]. One of the

trans cyanide ligands is slightly bent, having an Rh1—C2 N2

bond angle of 174.2 (3)�. The other trans cyanide ligand is

more linear, with an Rh1—C4 N4 bond angle of 177.2 (2)�.

The K atom of each cation is pulled toward the cyanide N

atom and out of the plane of the crown ether.

Experimental

A flask charged with [RhCl(cod)]2 (702 mg, 1.42 mmol) in MeCN

(25 ml) was purged with CO for approximately 20 min. The resulting

orange solution was treated with a solution of [K(18-crown-6)]CN

(3.14 g, 9.54 mmol). During addition, the color of the solution

changed from clear orange to clear yellow to cloudy blue to cloudy

yellow. Addition of diethyl ether (100 ml) resulted in the precipita-

tion of a yellow solid. The solid was isolated by filtration, washed with

more diethyl ether and dried under vacuum to yield 2.124 g (92%) of

[K(18-crown-6)]2[Rh(CN)3(CO)]. X-ray quality crystals were formed

at room temperature by vapor diffusion of diethyl ether into an
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acetonitrile solution of the product. �(CO), acetonitrile: 1959 and

2084 cm�1, consistent with the published IR data.

Crystal data

[K(C12H24)]2[Rh(CN)3(CO)]�-
C2H3N

Mr = 856.86
Monoclinic, P21=c
a = 22.439 (6) Å
b = 8.553 (2) Å
c = 20.576 (5) Å
� = 90.178 (4)�

V = 3948.9 (17) Å3

Z = 4

Dx = 1.441 Mg m�3

Mo K� radiation
Cell parameters from 949

reflections
� = 2.2–26.1�

� = 0.71 mm�1

T = 193 (2) K
Tablet, yellow
0.40 � 0.18 � 0.10 mm

Data collection

Bruker SMART CCD
diffractometer

! scans
Absorption correction: integration

[XPREP in SHELXTL (Bruker,
2001)]
Tmin = 0.775, Tmax = 0.935

39007 measured reflections

9709 independent reflections
7084 reflections with I > 2�(I)
Rint = 0.039
�max = 28.3�

h = �29! 29
k = �11! 11
l = �27! 27

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.036
wR(F 2) = 0.081
S = 1.02
9709 reflections
452 parameters
H-atom parameters not refined

w = 1/[�2(Fo
2) + (0.0376P)2

+ 0.650P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.65 e Å�3

��min = �0.27 e Å�3

Methyl H-atom positions, R—CH3, were optimized by rotation

about R—C bonds with idealized C—H, R—H and H—H distances.

The remaining H atoms were included as riding idealized contribu-

tors. Methyl Uiso(H) values were assigned as 1.5 times Ueq of the

adjacent atom; the remaining Uiso(H) values were assigned as 1.2

times the adjacent Ueq. A final analysis of variance between observed

and calculated structure factors showed little dependence on ampli-

tude or resolution.

Data collection: SMART (Bruker, 2001); cell refinement: SAINT

(Bruker, 2001); data reduction: SAINT; program(s) used to solve

structure: SHELXTL (Bruker, 2001); program(s) used to refine

structure: SHELXTL; molecular graphics: SHELXTL; software used

to prepare material for publication: CIFTAB in SHELXTL.
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Figure 1
SHELXTL (Bruker, 2001) plot showing 35% probability displacement
ellipsoids for non-H atoms; H atoms have been omitted for clarity.
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