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In the crystal structure of the title compound,

[Co(C3H6NS3)3], the CoII atom lies on a threefold axis; its

coordination geometry is distorted octahedral, consisting of

six S atoms from three chelating ethyldithiocarbamate ligands.

Comment

Studies on dithiocarbamic acids have been carried out for

many years. Transition metal complexes of N,N-dialkyl-

dithiocarbamates (R2NCS2) and related dithio ligands are of

interest because of their resemblance to the active centers of

metal–sulfur proteins that mediate redox reactions and elec-

tron transfer in biological systems (Burns et al., 1980; Enemark

et al., 1993; Rees et al., 1993). While there are numerous

examples of tris(dialkyldithiocarbamato)metal complexes,

monoalkyldithiocarbamate and its complexes are relatively

scarce (Newman & White, 1972; Raston & White, 1974;

Christidis & Rentzeperis, 1979; Kamenicek et al., 1990).

In the crystal structure of the title compound, (I), the CoII

atom lies on a threefold axis (Fig. 1). The coordination of the

CoII atom is distorted octahedral, consisting of six S atoms

from three chelating ethyldithiocarbamate ligands, and is

similar to that of tris(dialkyldithiocarbamato)metal complexes

(Jian et al., 2002; Mohamed et al., 2003). The CoS2CN frag-

ments are each nearly planar, the two planes being inclined at

83.55 (9)�.

Experimental

Carbon disulfide (25.2 g, 0.33 mol) was added dropwise to a solution

of �-alanine (23.5 g, 0.33 mol) and potassium hydroxide (37.0 g,

0.66 mol) in 95% ethanol at 273 K. Mixing was carried out with

constant stirring with a magnetic stirrer. The intended compound was

potassium 2-dithioformylpropanoate (Tarafder et al., 2001), but

decarboxylation of the product occurred to yield potassium ethyl-



dithiocarbamate was obtained. An ethanol solution of the potassium

salt of the ligand (0.6 mmol) was added dropwise to cobalt(III)

chloride (0.2 mmol) in ethanol. After the small amount of insoluble

material was removed, the resulting red solution was allowed to

evaporate at room temperature, affording red brown crystals after

two weeks.

Crystal data

[Co(C3H6NS2)3]
Mr = 419.55
Trigonal, R3
a = 14.891 (2) Å
c = 13.296 (3) Å
V = 2553.5 (6) Å3

Z = 6
Dx = 1.637 Mg m�3

Mo K� radiation
Cell parameters from 1029

reflections
� = 2.2–25.2�

� = 1.73 mm�1

T = 293 (2) K
Block, brown
0.45 � 0.18 � 0.14 mm

Data collection

Bruker APEX area-detector
diffractometer

’ and ! scans
Absorption correction: multi-scan

(SADABS; Bruker, 2002)
Tmin = 0.509, Tmax = 0.793

4247 measured reflections

1029 independent reflections
840 reflections with I > 2�(I)
Rint = 0.050
�max = 25.2�

h = �17! 17
k = �15! 17
l = �15! 15

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.053
wR(F 2) = 0.189
S = 1.20
1029 reflections
59 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.1154P)2

+ 3.3736P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 1.17 e Å�3

��min = �0.98 e Å�3

Table 1
Selected geometric parameters (Å, �).

Co1—S1 2.2773 (14)
Co1—S2 2.2820 (14)
S1—C1 1.689 (5)
S2—C1 1.686 (5)

N1—C1 1.320 (7)
N1—C2 1.473 (6)
C2—C3 1.501 (9)

S1—Co1—S1i 94.07 (5)
S1—Co1—S2 76.56 (5)
S1—Co1—S2i 96.60 (5)
S1—Co1—S2ii 166.24 (5)

S2—Co1—S2i 94.31 (6)
C1—S1—Co1 84.94 (18)
C1—S2—Co1 84.85 (19)

C2—N1—C1—S2 6.3 (7)
C2—N1—C1—S1 �175.2 (4)

C1—N1—C2—C3 �162.9 (5)

Symmetry codes: (i) �yþ 1; x� y; z; (ii) �xþ yþ 1;�xþ 1; z.

All H atoms were placed in calculated positions, with C—H

distances of 0.97 (CH2) or 0.96 Å (CH3) and N—H distances of

0.86 Å, and were included in the final cycles of refinement as riding,

with Uiso(H) values of 1.2Ueq(N and methylene C) or 1.5Ueq(methyl

C). The highest peak and deepest hole in the final difference map

were about 1 Å from atom Co1.

Data collection: SMART (Bruker, 2002); cell refinement: SAINT

(Bruker, 2002); data reduction: SAINT; program(s) used to solve

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

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

ORTEP-3 for Windows (Farrugia, 1997); software used to prepare

material for publication: WinGX (Farrugia, 1999).
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Figure 1
The molecular structure of (I), shown with 30% probability displacement
ellipsoids. [Symmetry codes: (i) 1 � y, x � y, z, (ii) y � x + 1, 1 � x, z.]
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