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trans-Bis{2-[3-(cyclohexylamino)propyl-

iminomethyl]phenolato-x>O,N,N’}cobalt(l1l)

perchlorate

The title compound, [Co(C;sH,3N,0),]ClO,, has been
synthesized and characterized. The crystal structure was
determined by X-ray crystallography from single-crystal data.
It is a mononuclear compound, and the central Co™ atom,
lying on an inversion center, is coordinated by four N atoms
and two O atoms from two Schiff bases, giving an
approximately octahedral coordination environment.

Comment

Transition metal compounds containing Schiff base ligands
have been of great interest for many years (Yamada, 1999;
Chang et al., 1998; Chaturvedl, 1977; Archer & Wang, 1990).
These compounds play an important role in the development
of coordination chemistry related to catalysis and enzymatic
reactions, magnetism and molecular architectures (Costa-
magna et al., 1992; Bhatia et al., 1981). Since cobalt compounds
are present in the active sites of several important classes of
metalloproteins, their study is of great interest in various
aspects of chemistry (Downing & Urbach, 1969; Ganeshpure
et al., 1996; Bosnich, 1968; Costes et al., 1995; Jacobsen et al.,
1997; Ferrari et al., 1976). The catalytic potential of cobalt—
Schiff base compounds, such as Co(salen), has been widely
studied (Boca et al., 1998). A mononuclear cobalt(III)
compound is reported here.
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The title compound, (I), is the perchlorate salt of a discrete
centrosymmetric mononuclear cobalt(III) complex cation
(Fig. 1). The central Co™" atom is in an octahedral geometry
and is coordinated by two Schiff base ligands. The Schiff base
acts as a tridentate ligand through the phenolate O and two N
atoms. The three trans angles are all exactly 180°, as a result of
centrosymmetry, and all other angles around Col are close to
90°, ranging from 86.94 (13) to 93.06 (13)°, indicating a slightly
distorted octahedral geometry. The Col—O1(phenolate O
atom) bond length of 1.876 (3) Ais comparable to the value of
1.884 (2) A observed in a Schiff base—cobalt(III) complex we
reported recently (Zhu et al., 2003). The Col—N1(imine)
bond distance is 1.936 (4) A and the Col —N2(amine) length
is 2.062 (3) A, both of which are slightly longer than the
corresponding bonds in the same cobalt(III) complex
described above.
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Figure 1
The structure of the title compound, showing 30% probability displace-
ment ellipsoids and the atom-numbering scheme.

Figure 2
The crystal packing of (I), viewed along the a axis, including both disorder
components of the anions.

The crystal structure consists of [Co(C;sH3N,0),]* cations
and ClO,  anions. As expected, the cyclohexyl groups in the
complex adopt chair conformations to minimize steric effects.
The perchlorate anion is disordered over an inversion center.

Experimental

N-Cyclohexyl-1,3-diaminopropane and salicylaldehyde were avail-
able commercially and were used without further purification.
N-Cyclohexyl-1,3-diaminopropane (2.0 mmol, 312 mg) and salicyl-
aldehyde (2.0 mmol, 244 mg) were dissolved in methanol (10 ml). The
mixture was stirred for 1 h to give a clear orange solution of L
(2.0 mmol), where L is 2-[(3-cyclohexylaminopropylimino)methyl]-
phenol. To the solution of L was added a solution of Co(Cl0O,)3.9H,0
(1.0 mmol, 519 mg) in methanol (10 ml), with stirring. After keeping
the resulting solution in air for 10 d, brown block-shaped crystals
were formed at the bottom of the vessel on slow evaporation of the

solvent. The crystals were isolated, washed three times with
methanol, and dried in a vacuum desiccator using P40y, (yield
77.8%). Analysis found: C 56.72, H 6.97, N 8.12%; calculated for
C;,CICoH4N,Og: C 56.76, H 6.85, N 8.27%. IR data: 3446.9 (m);
3237.0 (m); 2924.6 (s); 2847.8 (m); 1613.7 (s); 1542.0 (m); 1450.0 (s);
1342.3 (m); 1311.5 (s); 1214.2 (w); 1096.4 (s); 901.8 (m); 773.8 (m);
6202 (w) cm™".

Crystal data

[Co(C6H23N,0),]CIO, Z=1

M, =677.11 D,=1417Mgm™
Triclinic, PT R Mo Ka radiation

a =8547(5) A Cell parameters from 822

b =9431(6) A reflections
c=10222 (6) A 6 =25-221°
a = 96.143 (10)° w =068 mm™"
B = 94232 (9)° T=298(2)K

y = 103217 (9)°
V =7934(8) A®

Block, brown
0.22 x 0.15 x 0.13 mm
Data collection

Bruker SMART CCD area-detector
diffractometer

2732 independent reflections
1653 reflections with 7 > 20(I)

¢ and o scans R, = 0.045

Absorption correction: multi-scan Omax = 25.0°
(SADABS; Sheldrick, 1996) h=-10—>9
Tonin = 0.866, Tonax = 0.917 k=-7—11

4017 measured reflections I=—-11— 12

Refinement
Refinement on F>
R[F? > 20(F?)] = 0.066
wR(F?) = 0.149

H-atom parameters constrained
w = 1/[c*(F,%) + (0.0674P)*]
where P = (F,” + 2F.%)/3

§=0.90
2732 reflections
200 parameters

(A/0)max < 0.001
Apmax =047 e A7?
ApPmin = —034e A7

All the H atoms were placed in geometrically idealized positions
and constrained to ride on their parent atoms, with N—H and C—H
distances of 0.90 and 0.96 A, respectively, and with Uso(H) =
1.2U.4(C/N).

Data collection: SMART (Siemens, 1996); cell refinement:
SMART;, data reduction: SAINT (Siemens, 1996); program(s) used to
solve structure: SHELXS97 (Sheldrick, 1997a); program(s) used to
refine structure: SHELXL97 (Sheldrick, 19974); molecular graphics:
SHELXTL (Sheldrick, 1997b); software used to prepare material for
publication: SHELXTL.

The authors thank the Education Office of Hubei Province,
People’s Republic of China, for research grant No.
2002B29002, and the Natural Science Foundation of Hubei
Province, People’s Republic of China, for research grant No.
2003ABB010.

References

Archer, R. D. & Wang, B. (1990). Inorg. Chem. 29, 39-43.

Bhatia, S. C.,, Bindlish, J. M., Saini, A. R. & Jain, P. C. (1981). J. Chem. Soc.
Dalton Trans. pp. 1773-1779.

Boca, R., Elias, H., Haase, W., HiiBer, M., Klement, M., Miiller, L., Paulus, H.,
Svoboda, I. & Valko, M. (1998). Inorg. Chim. Acta, 278, 127-135.

Bosnich, B. (1968). J. Am. Chem. Soc. 90, 627-632.

Chaturvedl, K. K. (1977). J. Inorg. Nucl. Chem. 39, 901-903.

Costes, J. P, Dominiguez-Vera, J. M. & Laurent, J. P. (1995). Polyhedron, 14,
2179-2187.

Chang, S., Jones, L., Wang, C. M., Henling, L. M. & Grubbs, R. H. (1998).
Organometallics, 17, 3460-3465.

Acta Cryst. (2003). E59, m1038-m1040

Zhong-Lu You et al. + [Co(C;¢H,3N,0),1Cl0, mMT1039



metal-organic papers

Costamagna, J., Vargas, J., Latorre, R., Alvarado, A. & Mena, G. (1992).
Coord. Chem. Rev. 119, 67-88.

Downing, R. S. & Urbach, F. L. (1969). J. Am. Chem. Soc. 91, 5977-5983.

Ferrari, M. B., Fava, G. G. & Pelizi, C. (1976). Acta Cryst. B32, 901-903.

Ganeshpure, P. A., Tembe, G. L. & Satish, S. (1996). J. Mol. Catal. A 113, 1.423—
425.

Jacobsen, E. N., Kakiuchi, F, Konsler, R. G., Larrow, J. F. & Tokunaga, M.
(1997). Tetrahedron Lett. 38, 773-776.

Sheldrick, G. M. (1996). SADABS. University of Géttingen, Germany.

Sheldrick, G. M. (1997a). SHELXL97 and SHELXS97. University of
Gottingen, Germany.

Sheldrick, G. M. (1997b). SHELXTL. Version 5.1. Bruker AXS Inc., Madison,
Wisconsin, USA.

Siemens (1996). SMART and SAINT. Siemens Analytical X-ray Instruments
Inc., Madison, Wisconsin, USA.

Yamada, S. (1999). Coord. Chem. Rev. 190-192, 537-555.

Zhu, H.-L., Liu, W.-J., Wang, Y.-F. & Wang, D.-Q. (2003). Z. Kristallogr. New
Cryst. Struct. 218, 255-256.

M1040 Zhong-Lu You et al. + [Co(CysH,3N,0),]1CIO,

Acta Cryst. (2003). E59, m1038-m1040



	mk1

