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(2,2’-Bipyridine-x*N,N’)(3-oxidonaphthalene-
2-carboxylato-x20:0’)palladium(1l) hemihydrate

The title compound, [Pd(C;;{Hs03)(C;yHgN,)]-0.5H,0,
contains two monoclear Pd" complexes and one water
molecule in the asymmetric unit. The Pd atom of each
complex has a similar distorted cis-square-planar coordination
geometry and is bonded to two N atoms from 2,2'-bipyridine
ligand, and one carboxylate O and one naphthol O atom from
the 3-oxidonaphthalene-2-carboxylate ligand. There are
intermolecular 7m—7 interactions, together with hydrogen
bonds involving the solvent water molecule.

Comment

Palladium(II) complexes including planar aromatic ligands are
considered to be potential DNA intercalators (Sarneski et al.,
1977; Coyer et al., 1991). We have reported several palla-
dium(II) complexes with heterocyclic aromatic ligands
(Okabe et al., 2003, 2004; Muranishi & Okabe., 2004). In the
present study, we have prepared the title compound, (I), and
determined its structure.
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In (I), two independent palladium(II) complexes exist in the
asymmetric unit (Fig. 1). In both complex molecules, each Pd"
atom has similar distorted cis-square-planar coordination
geometry, in which the Pd" atom is bonded to two N atoms
from the 2,2'-bipyridine (bpy) ligand, and one carboxylate O
atom and the oxide O atom from the 3-oxidonaphthalene-2-
carboxylate (nc) ligand. The Pd—O(oxide) bond is slightly
shorter and stronger than the Pd—O(carboxylate) bond
(Table 1). The Pd—O and Pd—N distances in (I) may be
compared with those in [Pd(bpy)(dhn)] [dhn is 2,3-di-
hydroxynaphthalene; Pd—O = 1.981 (3)-1.984 (2) A and Pd—
N = 2.001 (3)-2.003 (2) A], [Pd(bq)(dhn)] [bq is biquinoline;
Pd—O = 1.982(4)-1.992 (4) A and Pd—N = 2.037 (4)-
2.039 (4) A; Okabe er al., 2004] or [Pd(phen)(ca)] [phen is
1,10-phenanthrorine and ca is catechol; Pd—O = 1.981-
1.989 A and Pd—N = 2.003 (2)-2.019 (2) A; Okabe et al.,
2003], since all of these palladium(Il) complexes have O,0'-
bidentate or N,N’-aromatic ligands analogous to (I). Both
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Figure 1

ORTEP-3 (Farrugia, 1997) drawing of the asymmetric unit of (I), with the
atom-numbering scheme. Displacement ellipsoids are drawn at the 50%
probability level. Dashed lines indicate hydrogen bonds.

Pd—O bonds in (I) are somewhat stronger than the corre-
sponding bonds in the above reported complexes, while the
Pd—N bond distances of all these heterocyclic nitrogen
ligands are similar to each other.

In the Pd1l molecule, the dihedral angle between the two
pyridine rings of bpy is 0.6 (14)°. The dihedral angles between
the naphthalene ring of the nc ligand and the N11 and N12-
containing pyridine rings are 1.9 (11) and 2.5 (10)°, respec-
tively. In the Pd2 molecule, the corresponding values are
2.9 (14) (two pyridine rings of bpy), 3.0 (11) (nc and N21 ring)
and 1.1 (12)° (nc and N22 ring). These indicate that the overall
structure of each complex molecule is essentially planar. In the
crystal packing, shown in Fig. 2, one water molecule links the
two independent complex molecules by hydrogen bonds
(Table 2). Furthermore, the Pd1 molecule is stacked above an
adjacent Pd2 molecule at (x, —y — 3, z —3), with a Pd---Pd
distance of 3.8379 (3) A.

Experimental

Brown needle-shaped crystals of (I) were obtained by slow
evaporation of a dimethylformamide solution of a mixture of
3-hydroxynaphthalene-2-carboxylic  acid, 2,2'-bipyridine  and
Pd(CH;COO), (molar ratio 1:1:1) at room temperature.

Crystal data

Figure 2

Part of the molecular packing of (I).

bonds.

Refinement

Refinement on F?
R[F? > 20(F%)] = 0.031
wR(F?) = 0.044

S =0.66

7876 reflections

496 parameters

Dashed lines indicate hydrogen

H-atom parameters constrained

w = 1/[o*(F,%) + (0.0133P)?]
where P = (F,> + 2F2)/3

(A/0)max = 0.001

APmax = 041 e A3

Apmin = =039 ¢ A3

[Pd(C;1HO3)(CioHgN,)]-0.5H,0
M, = 457.77

Monoclinic, P2;/c

a =21399 (8) A

b=7504(5) A

¢ =24.891 (16) A

B = 120.15 (4)°

V = 3456 (4) A3

Z=8

Data collection
Rigaku R-AXIS RAPID

D,=1759Mgm™

Mo Ko radiation

Cell parameters from 16 615
reflections

0 =3.2-27.4°

#=110mm™"

T=293(2)K

Needle, brown

0.40 x 0.05 x 0.05 mm

7876 independent reflections

Table 1

Selected geometric parameters (A, °).

Pd1—O11 1.942 (2) Pd2—021 1.951 (2)
Pd1—O12 1977 (2) Pd2—022 1.978 (2)
Pd1—N12 1.989 (3) Pd2—N22 1.998 (3)
Pd1—N11 2.012 (3) Pd2—N21 2.005 (3)
O11—-Pd1-012 94.56 (9) 021—-Pd2—022 94.73 (10)
O11—Pd1—N12 91.42 (11) 021 —Pd2—N22 91.62 (12)
012—Pd1—N12 173.99 (10) 022—Pd2—N22 173.65 (11)
O11—Pd1—N11 171.81 (10) 021—Pd2—N21 171.95 (10)
O12—Pd1—N11 93.62 (11) 022—Pd2—N21 93.17 (11)
N12—Pd1—N11 80.39 (12) N22—Pd2—N21 80.48 (13)
Table 2

Hydrogen-bonding geometry (A, °).

D—H---A D—H H---A DA D—H---A
O1—H1---013 0.94 1.84 2.777 (3) 176
O1—H2---023 0.94 191 2.844 (3) 171

All H atoms, including those of the water molecule, were located in
difference Fourier maps, and treated as riding, with C—H distances of
093 A and O—H distances of 0.94 A, and with U;,(H) =

diffractometer 3381 reflections with I > 20(1) 12U q(parent atom). The goodness-of-fit parameter was relatively
w scans Rine = 0.082 low (S = 0.66), although the weighting scheme was optimized.
Absorption correction: multi-scan Omax = 27.5° P R : . .

(ABSCOR: Higashi, 1995) B 7 s o5 Data collection: RAPID AQTQ (Rigaku, 2003); cell .reﬁnement.

Toin = 0.798, Ty = 0.946 k=—9_58 RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC,
33 195 measured reflections [=-32—>24 2004) and CRYSTALS (Watkin et al., 1996); program(s) used to solve
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structure: SIR97 (Altomare et al., 1999) and DIRDIF99 (Beurskens et
al., 1999); program(s) used to refine structure: SHELXL97 (Shel-
drick, 1997); molecular graphics: ORTEP-3 (Farrugia, 1997); software
used to prepare material for publication: CrystalStructure.

References

Altomare, A., Burla, M. C., Camalli, M., Cascarano, G., Giacovazzo, C.,
Guagliardi, A., Moliterni, A. G. G., Polidori, G. & Spagna, R. (1999). J.
Appl. Cryst. 32, 115-119.

Beurskens, P. T., Beurskens, G., de Gelder, R., Garcia-Granda, S., Gould,
R. O, Israel, R. & Smits, J. M. M. (1999). The DIRDIF99 Program System.
Technical Report of the Crystallography Laboratory, University of
Nijmegen, The Netherlands.

Coyer, M. J., Herber, R. H. & Cohen, S. (1991). Acta Cryst. C47, 1376-1378.

Farrugia, L. J. (1997). J. Appl. Cryst. 30, 565.

Higashi, T. (1995). ABSCOR. Rigaku Corporation, Tokyo, Japan.

Muranishi, Y. & Okabe, N. (2004). Acta Cryst. C60, m47-m50.

Okabe, N., Hagihara, K., Odoko, M. & Muranishi, Y. (2004). Acta Cryst. C60,
m150-m152.

Okabe, N., Muranishi, Y. & Aziyama, T. (2003). Acta Cryst, E59, m936-m938.

Rigaku (2003). RAPID-AUTO. Rigaku Corporation, Tokyo, Japan.

Rigaku/MSC (2004). CrystalStructure. Version 3.6.0. Rigaku/MSC, 9009 New
Trails Drive, The Woodlands, TX 77381-5209, USA.

Sarneski, A. T., McPhail, A. T., Onan, K. D., Erickson, L. E. & Reilley, C. N.
(1977). J. Am. Chem. Soc. 99, 7376-7378.

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

Watkin, D. J., Prout, C. K., Carruthers, J. R. & Betteridge, P. W. (1996).
CRYSTALS. Issue 10. Chemical Crystallography Laboratory, Oxford,
England.

Acta Cryst. (2005). E61, m3—m5

Wang and Okabe + [Pd(Cy;HgO3)(C1oHsNI-0.5H,0 M5



	mk1

