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The title compound, (1,3,5-(MeO)3C6H3)Cr(CO)3 or

[Cr(C9H12O3)(CO)3], exhibits the three-legged piano-stool

structure expected for a metal tricarbonyl with an

�6-coordinated arene. The molecule exhibits threefold

symmetry. The methoxy groups display an out-of-plane

distortion.

Comment

In the course of our work on the preparation and property

exploration of substituted arenes coordinated to chromium

carbonyls, we isolated and structurally characterized the title

compound, (I) (Fig. 1 and Table 1).

The title molecule exhibits a threefold axis, passing through

the center of the benzene ring and the Cr atom. The complex

crystallizes in the non-centrosymmetric space group R3c. The

crystal under investigation proved to be a partial racemic twin

and the absolute structure parameter has been re®ned to

0.12 (3). The absolute con®guration of this chiral compound is

de®ned by the orientation of the arene methoxy groups, which

can easily rotate in solution, and no attempts have been made

to assign the major absolute con®guration present here.

Both the methoxy functional groups as well as the aromatic

H atoms are distorted out of the least-squares plane de®ned

by atoms C1/C2/C1i/C2i/C1j/C2j of the arene [symmetry codes:

(i) ÿy, x ÿ y, z; (j) ÿx + y, ÿx, z]. The methoxy groups are

bent by 0.0587 (19) AÊ away from the Cr atom, while the H

atoms, as far as their positions can be measured accurately, are

bent towards the metal center by 0.12 (3) AÊ . This distortion is

consistent with an earlier structure±property relationship

study of (�6-arene)tricarbonylchromium complexes (Hunter et

al., 1992). That study revealed that �-donor substituents on

the arene bend away from the tricarbonylchromium fragment

while �-accepting groups remain in the plane of the arene or

are bent slightly towards the chromium fragment, the degree

of bending being correlated with the �-donor/acceptor

strength of the substituents.

Experimental

The title compound, (I), was prepared from hexacarbonyl-

chromium(0) and 1,3,5-trimethoxybenzene in a mixture of dibutyl

ether and tetrahydrofuran, as previously described (Hunter et al.,
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1992). Yellow-to-colourless single crystals of (I) were grown by slow

diffusion of a layer of hexane into a methylene chloride solution.

Crystal data

[Cr(C9H12O3)(CO)3]
Mr = 304.22
Trigonal, R3c
a = 12.6892 (9) AÊ

c = 13.3798 (19) AÊ

V = 1865.7 (3) AÊ 3

Z = 6
Dx = 1.625 Mg mÿ3

Mo K� radiation
Cell parameters from 5768

re¯ections
� = 2.4±28.4�

� = 0.94 mmÿ1

T = 100 (2) K
Block, colourless
0.56 � 0.20 � 0.16 mm

Data collection

Bruker AXS SMART APEX CCD
diffractometer

! scans
Absorption correction: multi-scan

(SADABS in SAINT-Plus;
Bruker, 1997±1999)
Tmin = 0.568, Tmax = 0.86

5069 measured re¯ections

1040 independent re¯ections
1038 re¯ections with I > 2�(I)
Rint = 0.032
�max = 28.4�

h = ÿ16! 16
k = ÿ16! 16
l = ÿ17! 17

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.026
wR(F 2) = 0.069
S = 1.07
1040 re¯ections
64 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0478P)2

+ 0.4118P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.54 e AÊ ÿ3

��min = ÿ0.68 e AÊ ÿ3

Absolute structure: Flack (1983),
510 Friedel pairs

Flack parameter = 0.12 (3)

Table 1
Selected geometric parameters (AÊ , �).

Cr1ÐC4 1.8459 (17)
Cr1ÐC1 2.2491 (18)
Cr1ÐC2 2.2705 (18)
C1ÐC2 1.4118 (18)

C1ÐH1 0.97 (3)
C2ÐO1 1.343 (2)
C3ÐO1 1.4402 (15)
C4ÐO2 1.1515 (19)

C4ÐCr1ÐC1 163.27 (7)
C2ÐC1ÐC2i 119.03 (17)
O1ÐC2ÐC1 124.38 (13)

C1ÐC2ÐC1ii 120.83 (17)
O2ÐC4ÐCr1 178.85 (15)
C2ÐO1ÐC3 117.19 (11)

Symmetry codes: (i) ÿy; xÿ y; z; (ii) ÿx� y;ÿx; z.

The single independent aromatic H atom was located from a

difference density map and re®ned isotropically. The CÐH length is

0.97 (3) AÊ . The methoxy H atoms were placed at calculated positions

and re®ned with Uiso values de®ned as 1.5 times Ueq(parent atom).

The s.u. values of the cell parameters are taken from the software and

the values are unreasonably small (Herbstein, 2000).

Data collection: SMART (Bruker, 1997±2000); cell re®nement:

SAINT-Plus (Bruker, 1997±1999); data reduction: SAINT-Plus;

program(s) used to solve structure: SHELXS97 (Sheldrick, 1997);

program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997);

molecular graphics: SHELXTL (Bruker, 2000); software used to

prepare material for publication: SHELXL97.
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Figure 1
The molecular structure of (I), showing 30% probability displacement
ellipsoids. [Symmetry codes: (i) ÿy, x ÿ y, z; (j) ÿx + y, ÿx, z].
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