
282 [PtI2(CI8HI5AS)2] 

Lists of atomic coordinates, displacement parameters, structure factors 
and complete geometry have been deposited with the IUCr (Reference: 
ABI414). Copies may be obtained through The Managing Editor, 
International Union of Crystallography, 5 Abbey Square, Chester CH 1 
2HU, England. 
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Abstract 
The title compound, bis(6-chloro-2-pyridinolato-N,O)- 
(4, 4' - dimethyl- 2, 2' - bipyridine- N, N' )zinc(H) hydrate, 
[Zn(CsH3C1NO)2(CI2H12N2)].H20, is an example of a 
pyridonate complex of zinc. The complex has a distorted 
geometry imposed by the narrow bite angles of the 
ligands. 

Comment 

The pyridonate ligand has been widely used in the co- 
ordination chemistry of second and third row transition 

© 1997 International Union of Crystallography 
Printed in Great Britain - all rights reserved 

metals, but to a lesser degree with the first row metals. 
Our interest in this ligand with the 3d metals Mn, Fe, 
Co, Ni and Cu has resulted in a number of unusual struc- 
tural types (see, for example, Brechin, Harris, Parsons & 
Winpenny, 1996; Parsons, Solan & Winpenny, 1995). In 
this paper, we report the preparation and crystal structure 
of [Zn(chp)2(Me2-bipy)].H20, (1).H20 (chp is 6-chloro- 
2-pyridonate and bipy is 2,2'-bipyridine), which was ob- 
tained as part of the extension of our results involving 
zinc. 

O Cl 

Me 
(I) 

Compound (1) is an example of a pyridone com- 
plex of zinc (Fig. 1). While the Zn--N bond lengths 
to the N atoms (N1 and NI')  of the bipyridine ligand 
adopt normal values and are not significantly differ- 
ent, chemically similar bonds to the pyridonate ligands 
do differ, by 0.058 (4),4, in the case of Zn--O1R and 
Zn---O2R, and by 0.136(4)~, in the case of Zn--N1R 
and Zn--N2R. The coordination geometry of  complex 
(1) is irregular because of the characteristically narrow 
bite angles of the ligands, but can be very roughly 
described as 'distorted octahedral'. The longer Zn---O 
bond [Zn--O1R 2.097 (3),4,] lies trans with respect to 
Zn--N1 [2.098 (3) ,4,], while the shorter bond [Zn----O2R 
2.039 (3)A] is trans to Zn--N1R [2.237 (3)A]. This is 

CI5R ~I4R 

C I I R ~  ~C12R 

C 4 4 ~ ~  ~ OIR 

o .  

Fig. 1. A view of the title complex with the atom-numbering scheme. 
Displacement ellipsoids enclose 50% probability surfaces. 
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consistent with the well  known trans influence, which 
explains the difference in the Z n - - O  bond lengths. The 
bite angle adopted by bidentate pyr idone ligands lies 
between 57 and 63 ° in structurally characterized com- 
plexes, and so the variation in the Z n - - N  distances in 
complex (1) is l ikely to be a geometric consequence of 
variation of  the Z n - - O  bond lengths and the require- 
ment  for a planar Zn - - -O- - -C- -N  ring system enforced 
by the in-plane character of  the nitrogen lone-pair. 

Packing in the crystal structure of  (1) .H20 is 
characterized by the l inking of  centrosymmetr ical ly  
related molecules of (1) by pairs of  water molecules 
via hydrogen bonding,  with distances O1S. . .O1R(x ,  
y -  1, z) 2;779 (5) A and O1S. . .O2R(1  - x ,  1 - y ,  1 - z )  
2.862 (5)A.  Al though planar delocalized ligands, such 
as those in complex (1), have a tendency to interact 
via graphite-l ike stacking in solid-state structures, there 
appear to be no significant interactions of this kind 
between the hydrogen-bonded dimers, with the short- 
est intermolecular  distance between ring centroids being 
4.44 A. 

Experimental 

Hydrated zinc(H) acetate (1.317g, 6.0mmol) was mixed 
intimately with a slightly greater than twofold excess of 6- 
chloro-2-hydroxypyridine (1.71 g, 13.2mmol). The mixture 
was fused at 413K under N2 and after 1 h the acetic 
acid formed during the reaction was removed in vacuo and 
the unreacted chp removed by sublimation. The colourless 
product was dissolved in dichloromethane, filtered and then 
mixed with 4,4'-dimethyl-2,2'-bipyridine (1.140 g, 6.0 mmol). 
After stirring for 3 h, the colourless solution was filtered, 
concentrated and layered with diethyl ether to yield, after 
several days, colourless crystals suitable for X-ray analysis. 

Crystal data 

[Zn(CsH3C1NO)2- 
(CI2HnN2)].H20 

Mr - 524.69 
Triclinic 
e i  
a = 8.995 (6) ,4, 
b = 9.748 (7) ,4, 
c -- 14.655 (11)/~, 
c~ = 97.39 (5) ° 

-- 99.85 (5) ° 
3' = 113.16 (3) ° 
V = 1136.5 (14) ,~3 
Z = 2  
Dx = 1.533 Mg m -3 
D,, not measured 

Mo Ka radiation 
A = 0.71073,4, 
Cell parameters from 24 

reflections 
/7 = 15-16 ° 
# = 1.348 mm-l  
T = 150.0 (2) K 
Block 
0.58 x 0.27 x 0.23 mm 
Colourless 

Data collection 

Stoe Stadi-4 diffractometer 
equipped with an Oxford 
Cryosystems variable 
temperature device (Cosier 
& Glazer, 1986) 

4022 independent reflections 
3023 reflections with 

I > 2~r(/) 
Rint = 0.0593 
0m~, = 25.02 ° 

w--0 scans 
Absorption correction: 

scans (North, Phillips 
& Mathews, 1968) 
Tmin = 0.645, Tmax = 0.714 

5899 measured reflections 

Refinement 

Refinement on F 2 
R(F) = 0.0443 
wR(F 2) = 0.1086 
S = 1.031 
4017 reflections 
295 parameters 
H atoms riding, U(H) = 

1.2Ueq(C) 

h = - 1 0  ~ 10 
k = -11 ~ 11 
l = 0 ~  17 
3 standard reflections 

frequency: 60 min 
intensity decay: 5% 

w = 1/[tr2(Fo 2) + (0.058P) 2 
+ 0.1993P] 

where P = (F 2 + 2F~2)/3 
(A/o')max = 0.001 
Apmax = 0.485 e ,~-3 
Apmin = -0.793 e .~-3 
Extinction correction: none 
Scattering factors from 

International Tables for 
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Table 1. Selected geometric parameters (A, 0) 

Zn---4)2R 2.039 (3) Zn--NI 2.098 (3) 
Zn--N11 2.091 (3) Zn--NIR 2.237 (3) 
Zn--4)IR 2.097 (3) Zn--N2R 2.373 (3) 

O2R--Zn--N 1' 104.47 (12) O1R--Zn--NIR 61.72 (12) 
O2R--Zn----O1R 98.85 (12) N1--Zn--NIR 97.72 (13) 
N I'--Zn---OIR 96.84(12) O2R--Zn--N2R 60.62(11) 
O2R--Zn--NI 104.38 (13) NI~--Zn--N2R 161.43 (11) 
NI'--Zn--NI 78.48 (13) OIR--Zn--N2R 96.50 (11) 
OIR--Zn--NI 156.75 (11) NI--Zn--N2R 94.00 (12) 
O2R--Zn--N1R 143.74(11) NIR--Zn--N2R 89.80(11) 
NI'--Zn--NIR 107.92 (12) 

Data collection: DIF4 (Stoe & Cie, 1990). Cell refinement: 
DIF4. Data reduction: XRED (Stoe & Cie, 1994). Program(s) 
used to solve structure: SHELXS86 (Sheldrick, 1990). Pro- 
gram(s) used to refine structure: SHELXL93 (Sheldrick, 1993). 
Molecular graphics: SHELXTL (Sheldrick, 1995). 

The authors thank the EPSRC for provision of a four- 
circle diffractometer. 

Lists of atomic coordinates, displacement parameters, structure factors 
and complete geometry have been deposited with the IUCr (Reference: 
CFl147). Copies may be obtained through The Managing Editor, 
International Union of Crystallography, 5 Abbey Square, Chester CH1 
2HU, England. 
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