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Abstract

The title Compound, [CU(C7H503)2(C6H6N20)2(H20)2],
is a crystallographically centrosymmetric complex in
which pyridine N and carboxylate and water O
atoms form a tetragonally Jahn-Teller-distorted octa-
hedron about the Cu' ion with bond distances
of 1.956(2), 2.011(2) and 2.575(2)A. The non-
coordinated carboxylate O atoms form hydrogen bonds
with the amide N and water O atoms [O- - -0 2.705 (4)
and O---N 2.888(3) Al.

Comment

Nicotinamide (NA) is one form of niacin and a defi-
ciency of this vitamin leads to loss of copper from the
body, known as pellagra disease. Victims of pellagra
show unusually high serum and urinary copper levels
(Krishnamachari, 1974). It is thus of interest to deter-
mine the manner in which copper interacts with niacin
and nicotinamide. The structures of some complexes
obtained from the reactions of Cu! ions with nicotin-
amide have been determined; e.g. [Cu(sal),(NA),] (sal is
salicylate) (Hoang et al., 1993) and [Cu(C;H;CIFO,),-
(NA),] (Hoang et al., 1995). In these complexes, NA is
a monodentate ligand coordinated to Cu!' via its pyridine
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N atom. In its rare earth complexes, NA is coordinated
to the rare earth ion via only the O atoms of the sub-
stituents, not by the pyridine N atom (Poray-Koshits ez
al., 1976). Coordination via the amide N atom may also
occur. Hence, NA may function as a monodentate or
bidentate ligand and may form molecular or polymeric
structures affecting such properties of the compounds as
their solubility.

For the complex [Cu(p-HOCsH4COO),(H20)s].-
5H,0, Shnulin et al. (1981) found a coordination num-
ber of five for the Cu'! ion. The three coordinated water
molecules are located in the symmetry plane and the
other two coordination sites are occupied by O atoms
belonging to the carboxy groups of the two mirror-
imaged acid ligands. The structure of the title molecule,
(I), was determined in order to investigate the ligand
properties of NA and the p-hydroxybenzoate ion, and
compare the coordination geometries when the NA lig-
ands are substituted for water in the Shnulin et al. (1981)
complex.
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The title compound is a monomeric complex with
copper at a centre of symmetry. All ligands are mono-
dentate. The pyridine N1 atoms of the two NA ligands
and the Ol atoms of the two benzoate ions exhibit
slightly distorted square-planar coordination to the Cu
atom; the coordination is completed by two water 05
atoms at 2.575 (2) A to form a tetragonally Jahn-Teller-

Fig. 1. An ORTEPII (Johnson, 1976) drawing of the title molecule
with the atom-numbering scheme. The displacement ellipsoids are
drawn at the 50% probability level.
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distorted octahedron (Fig. 1). There are hydrogen bonds
between the carboxy O2 atoms, and the amide N2
and water OS5 atoms [O2---N2 2.888 (3) and O2---O5
2.705 (4) Al. In the carboxylate group, the C1—O1 bond
is shghtly longer than the C1—O2 bond, but not by as
much as in the [Cu(p-HOCsH4COO0),(H,0)3] complex
[1.32(1) and 1.22(1) A; Shnulin et al., 1981]. It may
also be observed that the Cu—N1 bond is shorter than
in the dimeric complex [Cuy(C¢HsCOO)4(DENA),]
[2.162(6) A; Hokelek et al., 1995], but nearly the
same as the corresponding distance in the monomeric
complexes, e.g. [Cu(C7H4NO4)>(C1oH 4N,0),(H,0),)]
[2.019 (2) A; Hokelek et al., 1997].

Experimental

The title compound was prepared by reaction of [Cu(p-HO-
CsHaCOO)2(H20)z] (0.001 mol) and nicotinamide (0.001 mol)
in an aqueous solution of ethanol. The mixture was set aside
for crystallization at ambient temperature for a few days.
Suitable deep-blue crystals were obtained by recrystallization
from ethanol.

Crystal data

[Cu(C7H503)2(CsHeN2O);- Mo Ka radiation
(H20),] A=071073 A

M, = 618.058 Cell parameters from 25

Monoclinic reflections

P2, /n 6 =10-18°

a = 114376 (10) A p = 0.853 mm™!

b=9839(9) A T=298K

c=12 5356(11)A Plate

ﬁ = 101.453 (7)° 0.30 x 0.18 x 0.08 mm
=1382.7(2) A’ Deep blue

z 2
D, = 1.4845 Mg m 3
D,, not measured

Data collection

Enraf—-Nonius CAD-4 2340 reflections with

[Cu(C7H;503),(CsHgN,0),(H,0);]

2340 refiections
239 parameters
H atoms refined isotropically

Scattering factors from Inter-
national Tables for X-ray
Crystallography (Vol. IV)

diffractometer F>0
w/28 scans Rine = 0.027
Absorption correction: Omax = 26.3°
empirical via 1 scans h=0— 14
(MolEN; Fair, 1990) k=0—12
Tiin = 0.843, Tax = 0934 [ = —-15— 15

3096 measured reflections
2777 independent reflections

Refinement

Refinement on F
R = 0.056

wR = 0.044
S=121

3 standard reflections
every 250 reflections
intensity decay: 1%

(A/0)max = 0.01

Apmax = 0.38 ¢ A'

Apmin = —0.20 ¢ A-?
Extinction correction: none

w = 1{[e*(D)
+ (0.04F*Y1' 221}

Table 1. Selected geometric parameters (A, °)

Cu—0l 1.956 (2) N1—C12 1.334 (3)
Cu—05 2.575(2) N2—C13 1.318 (4)
Cu—N1 2011 ¢2) C1—C2 1.499 (3)
Oo1—C1 1.278 (3) Cc2—C3 1.378 (3)
02—Cl 1.246 (3) c2—C7 1.3754)
03—C5 1.358 (3) C3—C4 1.369 (4)
04—C13 1.230(3) C4—C5 1.378 (5)
N1—C8 1.345 (3)

O1—Cu—N1 92.0(1) C1—C2—C3 121.6 (2)
0O5—Cu—N1 954 (1) C1—C2—C7 120.7 (2)
05—Cu—01 88.9(1) N1—C8—C9 122.5(2)
Cu—01—C1 126.4(1) cio—Ccn—-i2 117.7 (2)
Cu—N1—C8 125.1(2) Cl10—C11—C13 1257 (2)
Cu—N1—CI12 117.5(2) C12—C11—C13 116.6 (2)
C8—N1—CI12 117.4(2) N1—CI12—C11 123.9(2)
01—C1—02 124.7 (2) 04—C13—N2 122.8(2)
o1—C1—C2 116.0(2) 04—C13—C11 1193 (2)
02—C1—C2 1194 (2) N2—C13—C11 117.9(2)
Ol1—C1—C2—C3 —-284) C10—C11—C13—04 -170.8(3)
01—-C1—C2—C7 175.5(2) C10—C11—C13—N2 9.4 (4)
02—C1—C2—C3 178.2 (3) C12—C11—C13—04 9.4 (4)
02—C1—C2—C7 —34(4) CI12—C11—C13—N2 —170.3(3)

The title structure was solved by the Patterson method. The
H-atom positions were obtained from a difference map and
refined isotropically.

Data collection: MolEN (Fair, 1990). Cell refinement:
MolEN. Data reduction: MolEN. Program(s) used to solve
structure: SHELXS86 (Sheldrick, 1990). Program(s) used to
refine structure: MolEN. Molecular graphics: ORTEPI (John-
son, 1976). Software used to prepare material for publication:
MolEN.

Supplementary data for this paper are available from the IUCr
electronic archives (Reference: AB1498). Services for accessing these
data are described at the back of the journal.

References

Fair, C. K. (1990). MolEN. An Interactive Intelligent System for
Crystal Structure Analysis. Enraf-Nonius, Delft, The Netherlands.

Hoang, N. N., Valach, F. & Dunaj-Jurdo, M. (1995). Acta Cryst. C51,
1095-1097.

Hoang, N. N., Valach, F. & Melnik, M. (1993). Z. Kristallogr. 208,
27-33.

Hokelek, T., Budak, K. & Necefoglu, H. (1997). Acta Cryst. C53,
1049-1051.

Hokelek, T., Necefoglu, H. & Balci, M. (1995). Acta Cryst. C51,
2020-2023.

Johnson, C. K. (1976). ORTEPII. Report ORNL-5138. Oak Ridge
National Laboratory, Tennessee, USA.

Krishnamachari, K. A. V. R. (1974). Am. J. Clin. Nutr. 27, 108-111.

Poray-Koshits, M. A., Aslanov, L. A. & Korytniy, E. F. (1976). Ser.
Ttogi Nauki Kristallokhim. 11, 5-94.

Sheldrick, G. M. (1990). Acta Cryst. Ad46, 467-473.

Shnulin, A. N., Nadzhafov, G. N. & Mamedov, Kh. S. (1981). Koord.
Khim. 7, 1544-1555.



