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The title compound, [Cus(C5Hs50,)(CsH;NO)y],, is com-
posed of polymeric chains formed by alternating centro-
symmetric Cu,(u-CH;CH,CO,), and Cu(C;Hs0,),(CsH;-
NO), units. These elemental units are linked by two bridging
3-pyridylmethanol (3PM) ligands. The Cu,(u-CH;CH,CO,),
group presents a centrosymmetric tetrabridged structure with
four syn—syn bridging propionate ligands to which two 3PM
molecules are bonded (through N), occupying the apical
positions of each square-pyramidal polyhedron around the
Cu" ions. The remaining mononuclear group is centred
around a third Cu" ion, which lies on a symmetry centre
and is bound to two monodentate propionate groups (through
0O), two monodentate 3PM molecules (through N) and two
bridging 3PM molecules (through O), thus completing a
square-bipyramidal CuO,N,O, coordination.

Comment

3-Pyridylmethanol (3PM) is a non-steroidal anti-inflammatory
agent in current use. It can act as an effective ligand in coor-
dination compounds, where it presents a variety of binding
modes. In the monomeric structures [CuCl,(3PM),], (II)
(Moncol et al, 2004), and [Cu(2-nitrobenzoato),(3PM),-
(H,0),], (III) (Stachova et al, 2006), 3PM behaves as a
terminal ligand, coordinating through the N atom of its pyri-
dine ring. An analogous binding mode is found in dimeric
[Cuy(p-CH5CO,)4(3PM),]-CH,Cl,, (IV) (Melnik et al., 1985),
where the Cu'' atoms are bridged into pairs by four acetate
groups to form two crystallographically independent binuclear
molecules, with the N atoms of the 3PM ligands situated at the
vertices of a slightly deformed square pyramid around the
cations. More complex intermolecular interactions are
achieved in complexes of general formula [Cu(RCO,),(u-

3PM),],,. For RCO, = salicylate, (V) (Hoang et al., 1992;
Maroszova, Moncol et al, 2006), 4-chlorosalicylate, (VI)
(Maroszova, Martiska et al., 2006), flufenamate, (VII) (Lorinc
et al., 2004), clofibriate, (VIII) (Moncol et al., 2001), or
2-chlorobenzoate, (IX) (Moncol et al., 2006), a two-dimen-
sional sheet is built up with Cu'" ions linked by bridging 3PM
ligands. When RCO, = trichloroacetate, (X) (Mudra et al.,
2003), dichloroacetate, (XI) (Mudra et al, 2003), 3-nitro-
benzoate, (XII) (Stachova et al., 2005), 3,5-dinitrobenzoate,
(XIII) (Stachova et al., 2006), niflumate, (XIV) (Valach et al.,
1997), or 2-methylthionicotinate, (XV) (Moncol et al., 2006),
the result is a one-dimensional coordination polymer. Finally,
the crystal structure of [Cus(2-chloronicotinate)s(p-3PM),-
(3PM),],,, (XVI) (Moncol et al, 2006), consists of one-
dimensional ‘accordion chain’ coordination polymers with
different coordination environments around the Cu" ions
(square bipyramidal and square pyramidal).
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The crystal structure of (I) consists of zigzag chains (Fig. 1)
that are formed by alternating dinuclear Cu,(u-CH3CH,-
CO,); and mononuclear Cu(CH3CH,CO,),(3PM), units
linked by bridging 3PM molecules. The dimeric unit is formed
around a symmetry centre and presents a tetrabridged paddle-
wheel structure with four syn—syn bridging propionate ligands.
The Cu2. - -Cu2’ [symmetry code: (i) —x, 1 — y, 1 — z] distance
is 2.6367 (12) A, very similar to the values found in other
dimeric copper(II) propionate complexes (range 2.569-
2.655 A; Melnik et al., 1998). The t value (Addison et al., 1984)
is 0.005 for atom Cu2, which is typical for a square-pyramidal
geometry. The basal plane consists of four O atoms [04, O5',
06 and O7'; symmetry code: (i) —x,—y+1,—z+1], at
distances in the range 1.958 (3)-1.964 (3) A. The apical site is
occupied by the N atom of the 3PM pyridine ring [Cu2—N2 =
2.176 (3) A] Atom Cu2 is displaced from the least-squares
plane defined by the basal atoms by 0.207 (1) A towards the
apical N atom. The Cu(CH;CH,CO,),(3PM), unit also has a
centrosymmetric structure, with a CuO,N,O, square-bipyr-
amidal coordination around atom Cul, which lies at the
symmetry centre. The environment is defined by two O atoms
from two monodentate propionate groups, two N atoms from
two monodentate 3PM molecules and two O atoms from two
bridging 3PM molecules. The basal plane is built up by a pair
of carboxylate O atoms [Cul —O1 = 1.954 (2) A] and a pair of
N atoms [Cul —N1 = 2.003 (2) A] from the pyridine rings in
the terminal neutral 3-pyridylmethanol molecules. The axial
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positions are occupied by two hydroxyl O atoms [Cul —O8 =
2.502 (3) A] from the bridging 3PM ligands.

Intramolecular hydrogen bonds [O8---O2 = 2.625 (5) A]
create a six-membered metallocycle and stabilize the mol-
ecular structure of the chain building units. The crystal
structure of (I) consists of zigzag one-dimensional chains
(Fig. 2), which are connected by intermolecular hydrogen
bonds [03- - -2 = 2768 (5) A; symmetry code: (iii) x + 1, y,
z] to form two-dimensional sheets.

The structure of (I) can be compared with the dimeric
structure of (IV) mentioned above and the polymeric struc-
tures (V)—(XV). The Cu2---Cu2’ distance and the average
Cu2—Ocpo and Cu2—N2 bond distances of the Cu,(u-
CH;CH,CO,), unit are very similar to the bond distances in
(IV), where the molecular structure consists of two crystal-
lographically independent molecules of Cuy(CH;CO,)y-
(3PM),. The Cu---Cu distance, and average Cu—Ocoo
(acetate anions) and Cu—N,, (N atom of the pyridine ring of
3PM) bond lengths in the two independent dimers of (IV) are
2.654 (1), 1.963 (4) and 2.197 (5) A, and 2.634 (1), 1.969 (4)
and 2152 (5) A, respectively. The geometry of the
Cu(CH;CH,CO,),(3PM), unit and the bond distances are
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Figure 1
A perspective view of (I), showing the atom-numbering scheme.
Displacement ellipsoids are drawn at the 30% probability level.

very similar to the molecular structure of complexes with the
formula [Cu(RCO,),(u-3PM),],, viz. (V)~(XV). The present
crystal structure can be considered as the connecting link
between two types of structures of copper(Il) carboxylate
adducts with 3PM (dimeric and polymeric).

Experimental

Cu(CH;CH,CO,),-H,0O was prepared as described by Battaglia &
Corradi (1986). Compound (I) was prepared by treating 3-pyridyl-
methanol with Cu(CH3;CH,CO,),-H,O in a 2:3 molar ratio in hot
methanol. The resulting solution was filtered and the filtrate left to
stand at room temperature, allowing fine green crystals to precipitate
out. These crystals were filtered off, washed with cold methanol and
dried at room temperature. Crystals of (I) suitable for structural
determination were obtained by recrystallizing the crude product
from methanol with a small amount of acetone (yield 70%). Analysis
found: C 47.56, H 5.68, N 5.30, Cu 17.82%; C4,HssCu3N,O;6 requires:
C47.34, H 5.49, N 5.26, Cu 17.89%.

Crystal data

[Cus(C3H50,)6(CsH/NO),]
M, = 1065.54

Triclinic, PT R
a=8194(2) A
b=9959(2) A

c=15358 (3) A

o =10427 (3)°

B =103.99 (3)°

y=9110 3)°

V =11744 (4) A®

Data collection

Syntex P2, diffractometer
0/20 scans
Absorption correction: ¥ scan
(North et al., 1968)
Tmin = 0.576, Tiax = 0.654
5808 measured reflections
5428 independent reflections

Refinement

Refinement on F?
R[F? > 20(F?)] = 0.053
wR(F?) = 0.153
S§=1.01

5428 reflections

300 parameters

Table 1

Selected interatomic distances (A).

Z=1

D, =1507 Mg m™

D,, =150 Mgm™

D,, measured by flotation in a
mixture of CHCl; and CHBr3;

Mo Ko radiation

u=142mm™!

T=293(2)K

Rectangular prism, green

0.45 x 0.40 x 0.30 mm

3645 reflections with 7 > 20(1)
Rine = 0.035
Omax = 27.6°
2 standard reflections
every 100 reflections
intensity decay: 15%

H-atom parameters constrained

w = 1/[6*(Fs?) + (0.103P)?]
where P = (F,” + 2F.2)/3

(A/6) max < 0.001

APmax = 076 ¢ A7

APmin = —0.70 e A7

Symmetry codes: (i) —x, 1 — y, 1 — z; (ii) —x, —y, —z. Cul—-01 1.954 (2) Cu2—06 1.964 (3)
[Sy Y @ Y (i) y Cul—N1 2.003 (3) Cu2—07' 1.963 (3)
Cul—08 2502 (3) Cu2—N2 2176 (3)
Cu2—04 1.960 (3) Cu2- - -Cu2! 2.6367 (12)
Cu2—05' 1.958 (3)
Symmetry code: (i) —x, —y +1, —z + 1.
Table 2 .
Hydrogen-bond geometry (A, °).
D—H---A D—H H---A D---A D—H---A
Figure 2 03—H30. - -02" 0.82 1.95 2.768 (5) 174
The O—H---O hydrogen bonding in the crystal structure of (I). O8—HB8O---02 082 1.84 2625 (5) 160
[Symmetry code: (iii) x + 1, y, z.] Symmetry code: (i) x + 1, y, z.
Acta Cryst. (2007). C63, m114—m116 Moncol et al. + [Cu3(C3Hs0,)6(CeH,NO)L,]  m115



metal-organic compounds

All H atoms attached to C atoms were placed in calculated posi-
tions, with C—H = 0.93, 0.97 and 0.96 A for aromatic, methylene and
methyl groups, respectively. The hydroxyl H atom was positioned
using the AFIX 147 facility in SHELXL97 (Sheldrick, 1997) (O—H =
0.82 A) In all cases, Uo(H) = xUjso(C,0), where x = 1.2 for aromatic
and methylene, and x = 1.5 for methyl and hydroxyl H atoms.

Data collection: P2; Software (Syntex, 1973); cell refinement: P2,
Software; data reduction: XP21 (Pavelcik, 1993); program(s) used to
solve structure: SHELXS97 (Sheldrick, 1990); program(s) used to
refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
ORTEP-3 (Farrugia, 1997) and XP in SHELXTL (Sheldrick, 1998);
software used to prepare material for publication: enCIFer (Allen et
al., 2004).
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Supplementary data for this paper are available from the IUCr electronic
archives (Reference: BG3026). Services for accessing these data are
described at the back of the journal.
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