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Redetermination of [bis(2-pyridyl)amine-

N,N’1copper(ll) diperchlorate

In the crystal structure of the title complex,
[Cu(CpHgN3),](ClOy),, the Cu" center is four-coordinated
by the nitrogen donors of the pyridine rings of the ligand,
bis(2-pyridyl)amine. The crystal structure reveals that the
CuN, coordination sphere has a distorted tetrahedral
coordination geometry with a crystallographic C, axis through
the Cu'" center. The perchlorate anions link the complex
cations to form a chain structure through C—H---O close
contacts and N—H- - -O hydrogen bonds.

Comment

Ligands containing aromatic nitrogen heterocycles, such as
pyridine, 2,2'-bipyridine and 1,10-phenanthroline, have given a
great impetus to metal coordination chemistry. Bis(2-
pyridyl)amine has attracted a great interest in the molecular
self-assembling processes that lead to macromolecular archi-
tectures (Cotton et al., 1997, 1998; Gornitzka & Stalke, 1998)
and three different coordination modes were found for this
ligand (see below).
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A structure analysis of the title complex, (I), was performed
early in 1971 (Johnson et al., 1971). The structure was refined
to R = 0.094 using 1167 visually estimated intensities which
were not corrected for absorption and the s.u.’s reported were
0.01 A for bond lengths and 1° for bond angles.
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We have now redetermined the structure of (I) using CCD
data. Not only is the structure reported here more aprecisely
determined but some of the parameters, such as unit-cell
dimensions, bond lengths and intramolecular interactions,
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The perchlorate anions act as bridges to link the complex
cations through N—H---O hydrogen bonds and C—H---O
close contacts, forming a chain structure, as shown in
Fig. 2. The C(N)---O and H---O separations, and the bond
angles are listed in Table 2, which are in the normal range of
the weak interactions (Sasada, 1984; Desiraju, 1991).
Furthermore, the complex cations of (I) are stacked in the b
direction with the closest approach between the pyridine rings
of 4.112 (4) A, indicating no significant 7—-stacking interac-
tions.

Experimental

The title complex was synthesized by mixing Cu(ClO,),-6H,0 (0.37 g,
1.0 mmol) and bis(2-pyridyl)amine (0.34 g, 2.0 mmol) in methanol
(20 ml). The reaction mixture was filtered and left to stand at room
temperature. Blue single crystals [yield: 360 mg (60%)] suitable for
X-ray analysis were obtained by slow evaporation of the solvent.

Crystal data

[Cu(CyoHoN3),](ClOy), D, =1717Mgm™
M, = 604.87 Mo Ko radiation
Monoclinic, C2/c Cell parameters from 4478
. a=9.416 (3) A reflections
Figure 1 b =12.955 (4) A 6 =21-25.0°
View of the complex cation with 50% probability ellipsoids. [Symmetry ¢ = 19.748 (6) A u=122mm™"
code: (i) —x, y, 5 — z]- B =103792 (3)° . T=298(2)K
V =2339.5 (11) A° Prism, blue
Z =4 0.35 x 0.30 x 0.25 mm

show significant differences from those reported earlier. '
The structure (I) consists of discrete [Cu(C;oHoNj),|>* ~ Data collection

cations and perchlorate anions. The Cu' center lies on the  CCD diffractometer 1790 reflections with 1 > 20(1)
tall hic twofold rotati is. The Cu at is f w scans R = 0.068
crys a. ographic twolo .ro a 1.on axis. e. u- atom IS. (:mr Absorption correction: by integra- Omax = 25.0°
coordinated and bonded in a bidentate fashion to two pyridine tion (Bruker, 1998) h=-11—11
rings of the ligand by trans—trans mode (Fig. 1). The coordi- Tmin = 0.674, Tinax = 0.750 k=-9—15
ti t fC 11 1d be best d ibed distorted 4515 measured reflections [=-23—>23
nation geometry of Cu’ could be best described as distorte 1983 independent reflections
tetrahedron. The degree of distortion from planar towards )
tetrahedral can be reflected by the dihedral angle between the Refinement
. . 2 2 2 2
N1—Cu—N2 and N1'—Cul —N2' planes, 54.9 (4)° [symmetry EfFﬁ;‘em;SZ;“ F w = l/{)(rggéflf (0.0612P)
. . = V. + 0.
code: (i) —x, y, -z +3]. The Cu—N bond distances (Table 1) | p(r?) Z 0.108 where P = (F,2 + 2F2)/3
are almost equivalent [1.971 (2) and 1.977 (2) A], which are S =1.04 (A/0) max = 0.002
. e _3
similar to the value of the analogous complexes (Ray et al., 1983 reflections Apmax =040 A "
169 parameters ApPmin = —036e A7

1982; Rodig et al., 1981; Spodine et al., 1996).

H-atom parameters constrained
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Figure 2
View of the chain structure of the complex cations and perchlorate anions.
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Table 1 .

Selected geometric parameters (A, °).

Cul—N1 1971 (2)  Cul—N2 1.977 (2)
N1'—Cul —N1 14290 (13)  N1—Cul—N2 94.09 (9)
N1'—Cul—N2 98.90 (9) N2—Cul —N2' 138.37 (13)
Symmetry code: (i) —x,y,3— z.

Table 2

Hydrogen-bonding geometry (A, °).

D-H---A D—H H--A D---A D—H---A
N3—H3B---03 0.86 2.11 2.963 (6) 174
C9—HYA4.---02 0.96 2.48 3.331 (5) 149

H atoms were located by geometry and used in the structure-factor
calculations.

Data collection: SMART (Bruker, 1998); cell refinement: SMART,;
data reduction: SAINT (Bruker, 1998); program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics: XP
(Bruker, 1998).

We gratefully acknowledge financial support from the
National Natural Science Foundation of China (Nos. 29771022
and 29971019), Tianjin Natural Science Foundation and the
Trans-Century Talents Training Program Foundation from the
State Education Ministry of China.

References

Bruker (1998). SMART, SAINT and XP. Bruker AXS Inc., Madison,
Wisconsin, USA.

Cotton, F. A., Daniels, L. M., Jordan, IV & Murillo, C. A. (1997). J. Am. Chem.
Soc. 119, 10377-10381.

Cotton, F. A., Daniels, L. M., Murillo, C. A. & Wang, X. P. (1998). Chem.
Commun. pp 39-40.

Desiraju, G. R. (1991). Acc. Chem. Res. 24, 290-295.

Gornitzka, H. & Stalke, D. (1998). Eur. J. Inorg. Chem. pp. 311-317.

Johnson, J. E., Beineke, T. A. & Jacobson, R. A. (1971). J. Chem. Soc. A, pp.
1371-1374.

Ray, N., Tyagi, S. & Hathaway, B. (1982). J. Chem. Soc. Dalton Trans. pp. 143—
146.

Rodig, O. R., Brueckner, T., Hurlburt, B. K., Schlatzer, R. K., Venable, T. L. &
Sinn, E. (1981). J. Chem. Soc. Dalton Trans. pp. 196-199.

Sasada, Y. (1984). Molecular and Crystal Structures in Chemistry Handbook,
3rd ed. Tokyo: The Chemical Society of Japan, Maruzen.

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

Spodine, E., Atria, A. M., Baggio, R. & Garland, M. T. (1996). Acta Cryst. C52,
1407-1410.

Acta Cryst. (2001). E57, m25-m27

Miao Du et al. + [Cu(C;oHoN3),1(ClIO,), mM27



	mk1

