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In the crystal structure of the title complex, [Co(C7H7-

N4S2)2]ClO4, which was synthesized solvothermally from

cobalt diperchlorate and pyridine-2-carbaldehyde thio-

semicarbazone, the two planar thiosemicarbazone ligands

are aligned perpendicular to each other. The Co atom is

octahedrally coordinated by the S, imino N and pyridinyl N

atoms of each ligand. The cation interacts with the perchlorate

counterion via hydrogen bonds.

Comment

The Schiff base pyridine-2-carbaldehyde thiosemicarbazone

and its metal complexes have been extensively investigated,

because these compounds exhibit antibacterial, antitumour

and antileukaemic activity in vitro and in vivo (Antholine &

Taketa, 1982; Chattopadhyay et al., 1997; GarcõÂa-Tojal et al.,

2001; Kovala-Demertzi et al., 1999). Bamgboye & Bamgboye

(1985) have reported cobalt(III) complexes of the type

[Co(L)2]X (where X is Cl, SCN or N3). Their work is extended

with the present CoIII perchlorate, (I) (Fig. 1).

The two thiosemicarbazone ligands in (I) are planar and the

coordinating atoms of each ligand occupy a meridional plane,

binding to the metal atom through the S, imino N and pyridyl

N atoms. The Co/N1/C5/C6/N2/N3/C7/S1 and Co/N5/C12/C13/

N6/N7/C14/S2 planes are nearly perpendicular to each other

[dihedral angle 88.96 (3)�]. The perchlorate counterion in (I)

is not involved in coordination, as was observed in the SCN

analogue (GarcõÂa-Tojal et al., 2001). The pyridine-2-carb-

aldehyde thiosemicarbazonate ligands possess an E con®g-

uration with respect to the CÐN azomethine double bond.

The CoÐS and CoÐN bond distances in (I) compare well

with the values found for [Co(L)2](SCN) (GarcõÂa-Tojal et al.,

2001) and [Co(L)2](SCN)�H2O (Chattopadhyay et al., 1997).

The bond dimensions of the deprotonated ligand in (I) are not

signi®cantly different from those of the free ligand (Byushkin

et al., 1987), except that the CÐS bonds [C7ÐS1 1.733 (3) and

C14ÐS2 1.736 (3) AÊ ] are longer than that found in the parent

ligand [C7ÐS1 1.698 (3) AÊ ].
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Intermolecular hydrogen bonds (Table 2) lead to the

formation of a two-dimensional network in the structure of (I)

(Fig. 2).

Experimental

The ligand was prepared using the method described by Chatto-

padhyay & Ghosh (1989). A single crystal of (I) suitable for X-ray

crystallographic analysis was obtained by solvothermal reaction of

Co(ClO4)�6H2O with the ligand. Cobalt perchlorate hexahydrate

(0.1 mmol), the ligand (0.2 mmol), methanol (0.5 ml) and ethanol

(0.5 ml) were placed in a 20 ml Pyrex tube. The tube was cooled with

liquid N2 and the air inside it was evacuated. It was then sealed and

heated at 343 K for 1 d to yield (I).

Crystal data

[Co(C7H7N4S2)2]ClO4

Mr = 516.83
Triclinic, P1
a = 8.568 (1) AÊ

b = 10.352 (1) AÊ

c = 12.440 (2) AÊ

� = 103.73 (1)�

� = 102.42 (1)�


 = 100.16 (1)�

V = 1016.3 (3) AÊ 3

Z = 2
Dx = 1.689 Mg mÿ3

Mo K� radiation
Cell parameters from 30

re¯ections
� = 3.6±14.4�

� = 1.22 mmÿ1

T = 296 (2) K
Block, red
0.30 � 0.26 � 0.20 mm

Data collection

Siemens P4 diffractometer
! scans
Absorption correction: empirical

via  scan (North et al., 1968)
Tmin = 0.690, Tmax = 0.783

4144 measured re¯ections
3735 independent re¯ections
2937 re¯ections with I > 2�(I)

Rint = 0.015
�max = 25.5�

h = 0! 10
k = ÿ11! 11
l = ÿ15! 14
3 standard re¯ections

every 97 re¯ections
intensity decay: 3.5%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.035
wR(F 2) = 0.092
S = 1.05
3735 re¯ections
288 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.0507P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max = 0.001
��max = 0.77 e AÊ ÿ3

��min = ÿ0.53 e AÊ ÿ3

Extinction correction: SHELXL97
(Sheldrick, 1997)

Extinction coef®cient: 0.0029 (9)

Table 1
Selected geometric parameters (AÊ , �).

CoÐN1 1.957 (2)
CoÐN2 1.887 (2)
CoÐN5 1.966 (2)

CoÐN6 1.883 (2)
CoÐS1 2.2176 (10)
CoÐS2 2.2239 (10)

N1ÐCoÐN2 82.90 (10)
N1ÐCoÐN5 90.29 (10)
N1ÐCoÐN6 99.41 (10)
N1ÐCoÐS1 168.68 (7)
N1ÐCoÐS2 89.46 (7)
N2ÐCoÐN5 95.99 (10)
N2ÐCoÐN6 177.43 (10)

N2ÐCoÐS1 85.81 (8)
N2ÐCoÐS2 95.66 (8)
N5ÐCoÐN6 82.91 (10)
N5ÐCoÐS1 91.64 (7)
N5ÐCoÐS2 168.23 (7)
N6ÐCoÐS1 91.89 (7)
N6ÐCoÐS2 85.52 (8)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

N4ÐH4B� � �N3i 0.86 (1) 2.11 (1) 2.959 (4) 171 (4)
N4ÐH4A� � �O4ii 0.86 (1) 2.24 (2) 3.024 (5) 151 (3)
N8ÐH8A� � �O1iii 0.86 (1) 2.17 (1) 3.021 (4) 175 (3)
C1ÐH1� � �N7iv 0.93 2.55 3.460 (4) 166
C6ÐH6� � �S2v 0.93 2.89 3.679 (3) 144

Symmetry codes: (i) 2ÿ x; 1ÿ y; 1ÿ z; (ii) 1� x; y; z; (iii) 1ÿ x; 2ÿ y; 2ÿ z; (iv)
1ÿ x; 1ÿ y; 2 ÿ z; (v) 1ÿ x; 1ÿ y; 1ÿ z.

H atoms bound to C atoms were positioned geometrically and

re®ned as riding [CÐH = 0.93 AÊ and Uiso(H) = 1.2Ueq(C)]. H atoms

bound to N atoms were located in a difference map and re®ned,

subject to a distance restraint of 0.86 (1) AÊ .

Data collection: XSCANS (Siemens, 1994); cell re®nement:

XSCANS; data reduction: XSCANS; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne
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Figure 2
The packing in (I).

Figure 1
A view of the cation and anion of (I), showing the atom-numbering
scheme. Displacement ellipsoids are drawn at the 30% probability level
and H atoms are shown as small spheres of arbitrary radii.
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structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

SHELXTL (Siemens, 1994); software used to prepare material for

publication: SHELXTL.
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