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In the title compound, trans-[CoCl(NO2)(C2H8N2)2]NO3, a

distorted octahedral CoIII complex shows an orientational

disorder such that the positions of the nitro and chloro ligands

are exchanged. The occupation factors of the major and minor

orientations are 84 and 16%, respectively. The O atoms of the

nitrate ion are disordered over two sites.

Comment

Certain nitrocobalt(III) complexes show nitro-to-nitrito

linkage isomerization in the solid state by irradiation of visible

light (Adell, 1971; Grenthe & Nordin, 1979; Masciocchi et al.,

1994). Although the title crystal, (I), is photostable, the

structure was determined as part of a study on photo-

isomerization.

In (I), the complex cation has two possible orientations.

Furthermore, the O atoms of nitrate ion are disordered over

two sites. A similar disorder of NO3
ÿ was observed in crystals

of trans-[Co(en)2Cl2]NO3 (en is ethylenediamine; Kita et al.,

1994), but not in trans-[Co(en)2(NO2)2]NO3 (Bortin, 1976).

The crystals of trans-[Co(en)2Cl(NO2)]CF3SO3 were also

prepared in the present study to indicate that there is an

orientational disorder of the complex cation: monoclinic,

space group P21/c, a = 6.638 (4), b = 17.222 (4), c =

12.725 (3) AÊ , � = 101.64 (3)�, V = 1424.8 (8) AÊ 3 and Z = 4 at

300 K.

Experimental

The title compound was prepared by a literature method (Adell,

1971). Crystals of (I) were grown from a hot aqueous solution by slow

cooling.

Crystal data

[CoCl(NO2)(C2H8N2)2]NO3

Mr = 322.59
Monoclinic, P21/c
a = 6.601 (2) AÊ

b = 12.721 (2) AÊ

c = 14.072 (1) AÊ

� = 97.06 (1)�

V = 1172.7 (3) AÊ 3

Z = 4

Dx = 1.827 Mg mÿ3

Mo K� radiation
Cell parameters from 25

re¯ections
� = 13.9±14.9�

� = 1.714 mmÿ1

T = 298 (1) K
Prismatic, orange±red
0.5 � 0.5 � 0.2 mm

Data collection

Rigaku AFC-7R diffractometer
�±2� scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.605, Tmax = 0.710

2930 measured re¯ections
2703 independent re¯ections
2494 re¯ections with I > 2�(I)

Rint = 0.006
�max = 27.5�

h = 0! 9
k = 0! 17
l = ÿ18! 18
3 standard re¯ections

every 150 re¯ections
intensity decay: none

Re®nement

Re®nement on F 2

R(F ) = 0.032
wR(F 2) = 0.082
S = 1.10
2703 re¯ections
205 parameters
H-atom parameters not re®ned

w = 1/[�2(Fo
2) + (0.0406P)2

+ 1.0531P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.75 e AÊ ÿ3

��min = ÿ0.67 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Co1ÐCl2 2.2801 (8)
Co1ÐN17 1.888 (4)
Co1ÐN18 1.955 (2)
Co1ÐN19 1.952 (2)

Co1ÐN20 1.961 (2)
Co1ÐN21 1.951 (2)
O8ÐN17 1.235 (5)
O9ÐN17 1.240 (4)

Cl2ÐCo1ÐN17 179.3 (1) O8ÐN17ÐO9 120.6 (4)

A split-site model was applicable for the positional disorder of the

nitro and chloro ligands. The site-occupation factor of the major

orientation (atoms N17, O8, O9, and Cl2) was ®xed to 84% after

some re®nements. In the minor orientation, nitro-O atoms are further

disordered over two sites with 8% probability each (atoms O4±O7).

The Co1ÐN16 bond distance was restrained to be 1.90 AÊ (s.u.

0.01 AÊ ) and the nitro N16ÐO distances to be 1.24 AÊ (s.u. 0.01 AÊ ).

The minor Cl3, O4±O7 and N16 atoms were re®ned isotropically. All

H-atom positional parameters were calculated geometrically and

®xed with Uiso(H) = 1.2Ueq(parent atom). The nitrate O atoms also

show positional disorder, suggesting that there are two possible

orientations of the ion with 50% probability each.

Data collection: MSC/AFC Diffractometer Control Software

(Molecular Structure Corporation, 1993); cell re®nement: MSC/AFC

Diffractometer Control Software; data reduction: TEXSAN (Mole-

cular Structure Corporation, 1999); program(s) used to solve struc-

ture: SIR92 (Altomare et al., 1994); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); software used to prepare

material for publication: TEXSAN.

The authors thank Mr Toru Yamamoto for preparation of

the compound.
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