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In the mononuclear title complex, [Pd(C17H12N2S2)Cl2], the 8-

(2-benzothiazolylsulfanylmethyl)quinoline ligand chelates to

PdCl2 through its N atoms, conferring a square planar

geometry on Pd. The angles around the Pd atom range from

88.04 (6) to 92.76 (3)�.

Comment

Square planar metal complexes have important applications in

catalytic and bioinorganic systems (Fiallo & Garnier-Suillerot,

1986; Grundemann et al., 2001; Trost et al., 1995); for example,

platinum(II) and palladium(II) complexes exhibit antitumour

activity (Hay, 1987). The present study details the structure of

a palladium dichloride adduct of a heterocyclic thioether

ligand. A number of metal complexes of such ligands have

been reported (Berry & Bebout, 2005; Song et al., 2003; Zou et

al., 2004). The ligand used in this study is 8-(2-benzothia-

zolylsulfanylmethyl)quinoline.

The title PdCl2 adduct, (I), is a mononuclear compound

(Fig. 1 and Table 1), and the Pd exists in a square planar

geometry formed by two Cl atoms and the two N atoms of the

ligand. The quinoline and benzothiazole rings of the ligand are

twisted by 96.5 (1)�; the Pd lies 0.0387 (1) Å from the square

plane. The bond distances are within the ranges expected for

square planar palladium (Al-Mandhary et al., 2003; Buffin et

al., 2003; Kita et al., 2002). The molecular packing in (I) is

influenced by weak intermolecular C—H� � �Cl hydrogen

bonds (Fig. 2 and Table 2).

Experimental

The ligand (30.9 mg, 0.1 mmol) in CHCl3 (2 ml) was added to PdCl2

(17.8 mg, 0.1 mmol) dissolved in MeCN (20 ml). The mixture was

stirred for 1 min, filtered and then set aside for the solvent to

evaporate. Yield 34.5 mg (70%). Analysis found: C 42.10, H 2.46, N

5.76%; calculated for C17H12Cl2N2PdS2: C 42.03, H 2.49, N 5.77%.
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Crystal data

[Pd(C17H12N2S2)Cl2]
Mr = 485.71
Monoclinic, P21=c
a = 12.417 (3) Å
b = 10.152 (3) Å
c = 14.541 (5) Å
� = 109.492 (5)�

V = 1728.0 (8) Å3

Z = 4

Dx = 1.867 Mg m�3

Mo K� radiation
Cell parameters from 7287

reflections
� = 3.3–25.3�

� = 1.63 mm�1

T = 193 (2) K
Block, orange
0.46 � 0.35 � 0.23 mm

Data collection

Rigaku Mercury diffractometer
! scans
Absorption correction: multi-scan

(Jacobson, 1998)
Tmin = 0.522, Tmax = 0.706

16474 measured reflections
3157 independent reflections

3034 reflections with I > 2�(I)
Rint = 0.023
�max = 25.3�

h = �14! 13
k = �12! 12
l = �16! 17

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.023
wR(F 2) = 0.059
S = 1.11
3157 reflections
218 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0245P)2

+ 2.5404P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.55 e Å�3

��min = �0.56 e Å�3

Table 1
Selected geometric parameters (Å, �).

Pd1—N1 2.035 (2)
Pd1—N2 2.045 (2)

Pd1—Cl2 2.2971 (8)
Pd1—Cl1 2.3007 (8)

N1—Pd1—N2 89.52 (8)
N1—Pd1—Cl2 177.58 (6)
N2—Pd1—Cl2 89.94 (6)

N1—Pd1—Cl1 88.04 (6)
N2—Pd1—Cl1 173.08 (6)
Cl2—Pd1—Cl1 92.76 (3)

Table 2
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

C17—H17B� � �Cl2i 0.99 2.75 3.667 (3) 154
C10—H10� � �Cl1ii 0.95 2.71 3.466 (3) 137
C9—H9� � �Cl1iii 0.95 2.94 3.658 (3) 133
C8—H8� � �Cl2iii 0.95 2.84 3.575 (3) 135
C6—H6� � �Cl2iii 0.95 2.73 3.571 (3) 148
C3—H3� � �Cl1iv 0.95 2.92 3.644 (3) 134

Symmetry codes: (i) �x þ 2; y� 1
2;�zþ 3

2; (ii) x;�yþ 1
2; z� 1

2; (iii)
�x þ 2;�yþ 1;�zþ 1; (iv) �xþ 1;�yþ 1;�zþ 1.

H atoms were included in calculated positions and refined as riding

on C, with C—H distances of 0.95 Å (aromatic H) and 0.99 Å

(methylene H); Uiso(H) = 1.2Ueq(C).

Data collection: CrystalClear (Molecular Structure Corporation,

2000; Rigaku Corporation, 1999 ); cell refinement: CrystalClear; data

reduction: CrystalStructure (Rigaku & Rigaku/MSC, 2003);

program(s) used to solve structure: SHELXS97 (Sheldrick, 1997);

program(s) used to refine structure: SHELXL97 (Sheldrick, 1997);

molecular graphics: SHELXTL (Bruker, 1998); software used to

prepare material for publication: SHELXTL.

This work was supported by the Science Foundation of the

University of Science and Technology of Suzhou.

References

Al-Mandhary, M. R. A. & Steel, P. J. (2003). Inorg. Chim. Acta, 351, 7–11.
Berry, S. M. & Bebout, D. C. (2005). Inorg. Chem. 44, 27–39.
Bruker (1998). SHELXTL. Bruker AXS Inc., Madison, Wisconsin, USA.
Buffin, B. P., Fonger, E. B. & Kundu, A. (2003). Inorg. Chim. Acta, 355, 340–

346.
Fiallo, M. M. L. & Garnier-Suillerot, A. (1986). Biochemistry, 25, 924–930.
Grundemann, S., Albrecht, M., Loch, J. A., Faller, J. W. & Crabtree, R. H.

(2001). Organometallics, 20, 5485–5488.
Hay, R. (1987). Bio-Inorganic Chemistry. Chichester: Ellis Horwood.
Jacobson, R. (1998). Private communication to the Rigaku Corporation,

Tokyo, Japan.
Kita, M., Abiko, S., Fuyuthiro, A., Yammanari, K., Murata, K. & Yamashita, S.

(2002). Polyhedron, 21, 843–848.
Molecular Structure Corporation (2000). CrystalClear Software User’s Guide.

MSC, 9009 New Trails Drive, The Woodlands, Texas TX 77381, USA.

metal-organic papers

Acta Cryst. (2005). E61, m2142–m2144 Song et al. � [Pd(C17H12N2S2)Cl2] m2143

Figure 2
The molecular packing of (I) viewed along the a axis. Dashed lines
indicate hydrogen bonds.

Figure 1
View of (I), shown with 30% probability displacement ellipsoids and
small spheres for the H atoms.
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