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Bis(9-hydroxyfluorene-9-carboxylato-x*0,0’)-
bis(3-hydroxypyridine-«N)copper(ll) methanol

disolvate

In the title compound, [Cu(C;4HyO3),(CsHsNO),]-2CH;0H,
the Cu atom (site symmetry 1) is chelated by two O-
hydroxyfluorene-9-carboxylate ligands. Two N-bound 3-
hydroxypyridine molecules, which are disordered over two
adjacent positions, complete the coordination of the distorted
CuOyN, octahedron. Various O—H- - -O hydrogen bonds link
the metal-bearing unit and the methanol solvent molecules
into a linear chain structure.

Comment

Copper(I) acetate reacts with two molar equivalents of
sodium  9-hydroxyfluorene-9-carboxylate, Na(hfc), Na-
(C14H0:3), in the presence of imidazole, CsHyN,, to yield the
dinuclear adduct [Cu,(C4HgOs),(CsHyN,)(H,0),]-CH;0H
(Huo et al., 2004). In the resulting compound, the hfc hydroxy
group is deprotonated and the resulting (C,4HgOs3) species
bears a charge of —2.
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The title compound, (I), arose when 3-hydroxypyridine was
used as the N-heterocycle in place of imidazole. The synthesis
did not lead to the deprotonation of the hydroxy group of hfc;
instead the reaction yielded the mononuclear complex as a
methanol disolvate, (I) (Fig. 1). The Cu ion occupies a special
position with 1 site symmetry; the four O atoms of the two
chelating hfc™ ligands constitute a CuO, rhombus. Above and
below this array, the N atoms of the nitrogen heterocycles
complete the distorted CuO4N, octahedron (Table 1), with the
Cul—0O3 bonds in axial sites.

Various O—H---O hydrogen bonds (Table 2) link the
mononuclear species and the solvent molecules into an
extended chain.

Experimental

Copper diacetate monohydrate (0.20 g, 1 mmol) was dissolved in
methanol (20 ml) and 9-hydroxyfluorene-9-carboxylic acid (0.44 g,
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2mmol) and 3-hydroxypyridine (0.19 g, 2mmol) were added
sequentially. Drops of 0.1 M sodium hydroxide were then added until
the pH of the mixture was about 7. The solution was filtered; blue
crystals of (I) separated from solution after several days. Elemental
analysis calculated (found) for C,0H3sCuN,Oq: C 62.54 (62.59), H
4.72 (4.69), N 3.65% (3.62%).

Crystal data

[Cu(C14Hy03),(CsHsNO),]-2CH,O
M, =768.25
Monoclinic, P2,/n

D,=1422Mgm™
Mo Ko radiation
Cell parameters from 14783

a=14877 3) A reflections
b=7872(2) A 6 = 3.0-27.5°
c=16527 (3) A =067 mm™"

B =112.04 (3)° T =295 (2) K

V =17942 (6) A® Block, blue

Z=2 0.38 x 0.26 x 0.18 mm

Data collection

Rigaku RAXIS-RAPID IP 4101 independent reflections

diffractometer 3706 reflections with I > 20(1)
w scans R, = 0.019
Absorption correction: multi-scan Omax = 27.5°

(ABSCOR,; Higashi, 1995) h=-19 - 19

Tnin = 0.684, Ty = 0.889 k=-10— 10
16937 measured reflections 1=-21—21

Refinement

w = 1/[0*(F,%) + (0.0675P)*
+0.3683P]
where P = (F,” + 2F2)/3
(A/0)max = 0.001
Apmax=039e A3
ApPmin = —042 ¢ A7

Refinement on F?

R[F?* > 20(F?)] = 0.033

wR(F?) = 0.101

§=1.05

4101 reflections

298 parameters

H-atom parameters constrained

Table 1

Selected geometric parameters (A, °).

Cul—-01 1.973 (1) Cul—-03 2.295 (1)
Cul—N1 2.028 (1)

O1—-Cul-03 75.74 (4) O1—Cul —NT1' 89.01 (5)
01—Cul—03' 104.26 (4) 03—Cul —N1 92.00 (5)
01—Cul—N1 90.99 (5) 03—Cul—N1' 88.00 (5)
Symmetry code: (i) —x+1,—y+1, —z+1.

Table 2

Hydrogen-bond geometry (A, °).

D—H---A D—H H--A D---A D—H--A
0O3—H30---05 0.82 2.02 2.677 (2) 137
O5—H5o---02" 0.82 1.96 2.773 (2) 170
O4—Hdo---02" 0.82 1.91 2.702 (4) 162

04’ —H40---01" 0.82 2.04 2.838 (6) 166

Symmetry codes: (i) x,y — 1, z.

The 3-hydropyridine ligand is disordered over two side-by-side
positions with site occupancies of 0.66 (1):0.34 (1). Various geome-
trical restraints (N—C =135 (1) A, C—C =139 (1) A and C—O =

Figure 1

View of (I), showing 50% displacement ellipsoids (H atoms are drawn as
spheres of arbitrary radius). Only the major orientations of the
disordered 3-hydroxypyridine ligands are shown. [Symmetry code: (i) 1
—-x,1—-y,1-2z]

the same within 0.01 A) were used to stabilize the refinement; addi-
tionally, the displacement parameters of atoms C15, C19 and N1 were
restrained to approximate isotropic behavior. The C- and O-bound H
atoms were positioned geometrically, and were included in the
refinement in the riding-model approximation (aromatic C—H =
0.93 A, aliphatic C—H = 0.96 A and O—H = 0.82 A), with Uyo(H) =
1.2U,q(carrier) or 1.5U(methyl carrier). sp® Hybridization was
assumed for the —OH group of the carboxylate, as well as for the
methanol molecule; for the latter species, the hydroxyl and methyl
groups were rotated to fit the electron density. The hydroxyl group of
the nitrogen heterocycle was assumed to be coplanar, with the pyridyl
ring in an sp>-hybridization mode.

Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement:
RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC,
2002); program(s) used to solve structure: difference Fourier, with Cu
at1 1L program(s) used to refine structure: SHELXL97 (Sheldrick,
1997); molecular graphics: ORTEPII (Johnson, 1976); software used
to prepare material for publication: SHELXL97.
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