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DIOXIME
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Department of Chemistry, University of Petroleum and Minerals, Dhahran, Saudi Arabia.
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Synthesis, spectroscopic studies and single crystal X-ray structure of [Pd{(Hafdo),). where H,afdo is
a-furilglyoxime, were carried out because of its potential columnar stack structure and the existence of a
short intramolecular hydrogen bond. The compound crystallizes in the orthorhombic space group Prab
with ¢ = 6930(3). b = 14.286(2) and ¢ = 19.837(4)A . The intensity data were collected on a CAD-4
diffractometer and the structure was refined to a final R value of 6.1%. The central metal atom in this
inner complex has planar geometry and the oxime oxygen atoms are involved in a short intramolecular
hydrogen bond with O---O distance of 2.583(4) A . The complex molecules are stacked above one another
along the crystallographic a axis with adjacent molecules rotated 90° with respect to each other. The Pd-
Pd distance is 3.465(4)A. The two oxygen atoms of the planar furane groups are separated by
2.686(4) A and the furane rings are oriented at an angle of 46.7° with respect to each other. The columnar
stack structure in this compound is similar to chelate structures exhibiting one-dimenisonal electrical
conduction properties. The infrared spectra and the chemical shifts of the bridged proton of the titie
compound and several other metal complexes of a-amine oximes are reported. Efforts are made to
correlate the O---O separation in these complexes with the infrared absorptions and with the values of
'H nmr chemical shifts of the bridging proton.

INTRODUCTION

The oxime group is potentially ambidentate with possibilities of coordination
through nitrogen and/or oxygen. The detailed crystal structures of many tran-
sition metal complexes of oximes, vic-dioximes (Ia-Ic), bidentate and
tetradentate a-amine oximes (II, IIla-IIId) are known from X-ray and neutron
diffraction studies.!® In most cases, coordination occurs through nitrogen atoms
with a grossly planar arrangement around the central metal atom. The
complexation is accompanied by the loss of one or two protons and the oxygen
atoms are involved in a short intramolecular hydrogen bond having an O---O
separation of around 2.4 A . The trends of variation of the observed O-H distance
with O---O separations have been studied and it has been suggested that the
bridged hydrogen atom, at least in some of these complexes, is centered in an
essentially symmetric potential.®

In addition to the above studies concerning short intramolecular hydrogen
bonds, the metal-dioximates are of significant importance because several of these
complexes, in which the adjacent planar molecules form columnar stacks such that
there exists the possibility of direct metal-metal bonding, possess semiconducting
properties.”'® For example, the chelate structures [M(Hdmg),] and [M(dpg),]X
where dmg = dimethylglyoxime (Ia) and dpg = diphenylglyoxime (Ib), M = Ni(1l).

* Author for correspondence.

91



19: 37 23 January 2011

Downl oaded At:

o2 M.S. HUSSAIN. S.A. AZIZ-AL-HAMOUD AND M. ZAMIL EL-FAER

OH " OH OH OH

| | R_ | | =
N R N N N

RIN R NH, R NH HN R
\ R R’ l_ J R
OH CHH(CH,)

/ n
Y
(N (ID (HI)
(Ia) H,dmg: R= —CH, (Illa) H,enao; R'=R=CH;; y=H: n=1
(Ib) H,dpg: R = —C¢H; (IIIb) H,pnao; R'=R=CH;; y=H; n=2
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Pd(il) or PyIl) and X = Br or I', have columnar stack structures where the nature
of metal-metal interactions have been a subject of many interesting investigations.
In addition several vic-dioximates are widely used as analytical reagents for the
spectrophotometric determination of metals.!'!'? One such compound recently
reported is the bis complex of a-furil dioxime (Ic) used for the determination of
rhenium(IV)."* On the basis of the absence of Re=O stretches in the infrared
spectrum of this compound. the presence of an intramolecular short hydrogen
bond has been suggested to be present in it.

Because of the above importance of transition metal vic-dioximates, we have
synthesized several complexes of a-furil dioxime. (H,afdo) to investigate their
solution and solid state chemistry. as a part of our continuing research program
dealing with compounds exhibiting semi- and superconducting properties and
short intramolecular hydrogen bonds. The ligand. a-furil dioxime, offers a rather
interesting system since it has several donor sites available for coordination. It
resembles dimethylglyoxime on one hand, while the oxygen atoms of the furane
groups in the ligand. on the other hand. can adopt different orientations with
respect to the metal atom. These structural variations can only be studied by
complete three dimensional single-crystal X-ray analyses. This paper reports the
'H-nmr and infrared spectroscopic data of several Ni(Il) and Pd(II) complexes of
a-amine dioximes and of a-furil dioxime. A complete crystal and molecular
structure of bis(a-turildioximato)palladium(Il) is reported and compared with some
related structures. Some common features of the infrared spectra, which can play a
diagnostic role for the identification of an intramolecular hydrogen bond in these
and other similar complexes. are discussed.

EXPERIMENTAL

Chemicals and Solvents

All chemicals and solvents were obtained from Fluka AG and were used without
further purification.

Spectroscopic and Analviical Measurements

Infrared spectra were obtained using a Perkin Elmer IR180 spectrophotometer and
measured in KBr pellets. The 'H nmr spectra were obtained using either a Varian
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T60 or a XL-200 nmr spectrometer in dg-DMSO as solvent. The relevant infrared
absorptions and the chemical shifts for the bridged protons relative to external
TMS are reported in Table 1. Elemental analyses were performed on a Carlo Erba
(Italy) Elemental Analyzer.

Svathesis of the Complexes and Crystal Growth

The aamine oxime complexes for infrared spectroscopic studies were prepared
using procedures reported earlier’-14-17 The [Pd(Hafdo),] complex was prepared by
adding a-furil dioxime to a PdCl, solution in hot dilute HCI. The metal to ligand
ratio was very close to 1:2 with the ligand being present in a slight excess. The
resulting purple solution was filtered and allowed to evaporate at room
temperature over a period of 3-4 days until dark maroon needle-shaped crystals
appeared in the bottom of the container. The first crop of crystals was collected
and the solution was further allowed to evaporate to obtain more product. The
clemental analysis of the crystalline product is as follows: Calcd. for
PdC,,H,,N,O,. [Pd(Hafdo),}: C. 44.10: N. 10.29; H. 2.59%. Found: C, 44.52; N, 10.19;
H. 2.79%.

All other compounds used for the infrared studies were checked for their
analytical purity and were dried before making their KBr pellets. The nmr spectra
were measured within half an hour of preparing solutions. The detection of nmr
signals for the bridged proton becomes very difficult if the solution is allowed to
stay for a longer time. Most complexes are fairly stable in d-chloroform but their
limited solubility in this solvent prohibits its extensive use. The solvent de-DMSO
was found to be best for nmr studies of the bridged protons in these complexes.

Unit Cell and Space Group

A nearly equidimensional fragment 0.30 X 0.28 X 0.32 mm was cut from a naturally
grown needle-shaped crystal of [Pd(Hafdo),]. The lattice parameters were calculated
from a least-squares refinement of the setting angles of 25 reflections located by the
automatic program SEARCH on the CAD4 diffractometer. All reflections used for
calculation of the cell constants were in the 26 range 21 to 37 degrees. The collected
intensity data revealed systematic extinctions for Ok/, k + 1 odd, for hkQ, k odd, and for
hOl. h odd. indicating the space group Pnab, a nonstandard setting of Pbcn (No. 60). No
cell of any other symmetry was found by Delauney Reduction with TRACERIL!® The
crystal data are: PdC,,H,,N,Oy: M = 544.7 a = 6.930(3). b = 14.286(2). c = 19.837(2)A .
V= 1964A 3 F(000) = 1096, d,. = 1.80 g cm™. Z = 4, dyoq = 184 g cm™,
i (Cu-Ky) = 785 cm™. The density of the crystals was measured by flotation in a
1.3-dibromopropane-methylene chloride solution. The density of the solution was
determined using a pycnometer.

Data Collection and Reduction

The intensity data were collected on an Enraf-Nonius CAD4 diffractometer using the
above crystal which was mounted in an arbitrary orientation on a glass fibre. The
intensities of reflections with 28 < 60° in the quadrant kkl and hkl were measuresd using
ZIGZAG method in p - 26 scan mode and graphite monochromated Cu-K,, radiation.
Each reflection was scanned for(1.25 + 0.14 tan#)° centered about the calculated Cu-K,
positions with the scan speed ranging from 2.01 to 5.03 degrees/min. Background
counts were measured for half of the total scan time by extending the scan range 25% on
either side of the scan limits. The intensities of three reference reflections were
measured every 8000 s of X-ray exposure time and the crystal orientation was checked
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each 75 reflections. A total of 3466 reflections was measured. No systematic variation in
the intensities of the standard reflections was observed over the entire period of data
collection. The intensities were corrected for Lorentz and polarization affects and the
symmetry-related and duplicate reflections were averaged to give 1459 unique
reflections of which 1090 having I > 3o(I) were used in the refinement procedure. The
agreement factor for data averaging was 0.009. Absorption correction were not
considered necessary because the crystal was quite regular in shape.

Solution and Refinement of the Structure

The coordinates for the Pd atom were obtained from the Patterson peaks calculated
using the SHELX76 package!® All other non-hydrogen atoms were located from
successive Fourier and difference Fourier syntheses. A few cycles of isotropic
refinement were followed by several cycles of anisotropic least-squares refinement of
all non-hydrogen atoms. A difference fourier map at this stage yielded positions of all
hydrogen atoms. In the final cycles, all non-hydrogen atoms were refined anisotro-
pically while only positional parameters of the hydrogen atoms were refined with fixed
isotropic temperature factors. The least-squares refinement of 188 variables led to the
final R = 0.061 and R, = 0.072 with w = 9.9826/(¢*¥, + 0.000471F ?). The largest shift in
any parameter was (.11 times the estimated standard deviation of the corresponding
parameter with the highest peak of 1.0 ¢/A~ in the vicinity of palladium atom in the
final difference Fourier map.

The full-matrix least-squares refinement was based on F, and the function
minimized was Zw||F,| — | F,|]>. Agreement factors are defined as
R=ZX[|F,|—| F.||/ZF, and R,,= [Ew( | F,| — | F.|)*/ZwF}]'%. All calculations were
carried out on the University of Petroleum and Minerals IBM 3033 computer using
SHELX76. Atomic scattering factors for non-hydrogen atoms were taken from Cromer
and Mann?® for H atoms from Stewart, Davidson and Simpson?' Anomalous
dispersion corrections were taken from Cromer and Liberman.?? The entire structure,
including spherical absorption corrections, was also processed through the Structure
Determination Package (SDP82) in the TEXRAY230 system,?* which became available
at the final stages of work on this compound. The results agreed well with those
obtained from SHELX, as expected. The final atomic coordinates for heavy atoms and
the positions for the hydrogen atoms along with B¢ values are listed in Table IL. The
anisotropic thermal parameters for non-hydrogen atoms and a listing of the observed
and calculated structure factors are available as supplementary material from the
Editor-in-Chief.

RESULTS AND DISCUSSION

Spectroscopic Studies

The infrared spectra in the region 4000-200 cm™ and 'H nmr chemical shifts of the
bridged protons of the Ni(II), Pd(II) and Pt(II) chelates of several a-amine oximes are
included in Table I along with those of the Pd(II) complex of a-furil dioxime. the
empirical spectral assignments of the observed bands were made largely on the basis of
a comparison with the spectra of the pure ligands?*-?* and with those of the transition
metal glyoximates,?® a-amine oximates? and of bisdimethylglyoximates.”

In the region4000-3000 cm™, [Pd(Hafdo),] shows sharp bands at3120 and 3140 cm™
which may be assigned to the stretching vibrations of coordinated amines. Other
complexes listed in Table I also exhibit similar absorptions from 3400-3200 cm™, in
addition to the symmetric and asymmetric C-H stretches as bands of medium to strong
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TABLE II
Positional and thermal parameters [Pd(Hafdo),]%
Atom x/a v/b z/c B.g( nb
PD N5 0.5 0.5 3.09
N(1) 0.4932(5) 0.3619(5) 0.4928(3) 3.09
N(2) 0.5895(7) 0.4829(5) 0.4069(4) 396
() 0.5481(7) 0.3286(4) 0.4362(5) 341
C2) 0.5866(7) 0.3964(5) 0.3818(4) 367
[0.8)) 0.5057(6) 0.3096(6) 0.2851(4) 5.01
O2) 0.6238(7) 0.5578(4) 0.3660(3) 3.77
O(3) 0.4512(5) 0.3115(5) 0.5479(3) 4.05
0O(4) 0.6817(6) 0.1979(4) 0.3750(4) 5.0t
C(3 0.5752(8) 0.2258(6) 0.4264(5) 3.89
C4) 0.6133(6) 0.3783(6) 0.3134(5) 3.03
(5 0.5515(9) 0.3032¢5) 0.2211(6) 530
C(6) 0.7258(8) 0.4127(5) 0.2638(5) 414
C(h 0.6909(8) 0.3643(5) 0.2038(5) 5.08
(&) 0.5039(7) 0.1518(4) 0.4627(5) 4.82
Y 0.6843(9) 0.1015(5) 0.3763(6) 5.68
C(10) (.5856(8) 0.0723(5) 0.4287(5) 4.89
OHO 0.464(6) 0.374(5) 0.58%(3) 5.00
HCS 0.497(6) 0.278(3) 0.185(4) 5.00
HCe6 0.829(7) 0.449¢5) 0.281(4) 5.00
HC7 0.733(6) 0.359(4) 0.152(3) 5.00
HCR 0.302(7) 0.142(7) 0.504(4) 5.00
HCY 0.7517) 0.087(6) 0.332(5) 5.00
HC10 0.559¢8) 0.010(6) 0.468(6) 5.00

“Numbers given in parentheses in this and all subsequent tables are the estimated standard deviations
in the last digit(s). "The B, values were calculated as B, = 87U, where U, = 1/3 trace U.

intensities between 3000-2800 cm™. In the region 3000 to 1600 cm™, a broad absorption
with a maximum falling near2350 cm™ and another around 1750 cm™ were observed in
the spectra of all complexes. Both bands. in general. are broad and of weak to medium
intensity with the latter being more readily observed in all cases. The former may be
assigned to the O--H--O stretching vibration whereas the latter may be attributed to the
O--H--O in-plane deformation. In [Pd(Hafdo),], the band at 1730 cm™ is strong and
sharp. The two absorption bands can be used as diagnostic peaks for identification of
an intramolecular hydrogen bond* in these chelate structures. In contrast to the above
two bands, the presence of several narrow transmission bands superimposed on a
broad continuous absorption in the region 1000-650 cm™ and centered about 800 cm™
is characteristic of a short hydrogen bond in dimeric cations of the type [BHB]* where
B is a Lewis base.

The O---O distance in [Pd(Hdmg),] is 2.626(4)A and it exhibits O--H--O
absorptions at 2340 and 1710 cm™'.1*:2-2% In [Rh(Hpnao)Cl,] the O---O distance is
2.4747)A and the O--H--O band is reported at 1792 cm™ [26b]. The [Rh(H(a0),Cl,)
complex has an IR band at 1785 cm* for an O---O separation of 2.459(2) . Thus, an
approximate correlation appears to exist between the O---O distance and the O--H--O
bending vibration. A shift of about 50 cm™ is observed for a change in the O---O
distance from 24 A to 2.6 A . However. lack of sufficient data makes this apparent
relationship between the shift and the O---O separation somewhat uncertain.

All compounds show strong absorptions centered around 1570, 1275 and 1090 cm™
characteristic of C=N and N=0 stretches assigned on a correlative basis with the
spectra of the pure ligands. [Pd(Hdmg),] exhibits absorptions at 1552 cm™ for C=N
and at 1259 and 1091 cm™ for N-O.22-® The N=0 stretching frequencies are shifted
(about 20 cm™) in the complex as compared with the free ligands while the effect on the
C=N frequencies is much less pronounced. In all complexes the C=N and N=0 bands
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are either broadened, shifted or split as compared with the spectra of the free ligands.
The two absorptions near 500 and 400 cm™ are assigned to metal-nitrogen stretchings
in the complexes. No bands were detected in this region in the spectra of the pure
ligands.

The nmr signals for the bridged proton in the bis-vic-dioximates are hard to detect in
de-DMSO. In the a-amine oxime complexes the hydrogen-bonding proton appears at
18.3 p.p.m in [Ni(Hpnao)] and is shifted to 19.1 and 18.9 p.p.m in the oxidized products
[Ni(pnao-6H)] and [Ni(pnao-7HNOQO,]. respectively, suggesting a single minimum
potential’? for the hydrogen atom bridging oxygen atoms 2.41 A apart. Because of the
lack of enough nmr and structural results covering any significant range of O---O
distances, the correlation between the ' H nmr chemical shifts of the bridging protons
and O---O separations is not unequivocal.

Molecular Packing and Structure

Molecular packing in the unit cell of [Pd(Hafdo),] viewed along the crystallographic
a and b axes are illustrated in Figures 1 and 2. The Pd(I1) atoms in the crystal lattice are

FIGURE | View of the unit cell showing the columnar stacking of [Pd(Hafdo),] viewed along the
crystallographic a axis.
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FIGURE 2 View along the b axis showing the layered structure of planar molecules in the unit cell.

3.465(4)A apart which agrees with 3459 A determined previously® from the lattice
constants. The planar [Pd(Hafdo),] molecules are stacked above one another along the
a axis. Adjacent molecules in the stack are rotated by 90° with the palladium atoms
forming an infinite linear chain along the needle axis of the crystal. The two ligands
within each monomer are connected by short hydrogen bonds, conferring further
rigidity to the planar molecule. The columnar stack structure in the present complex is
similar to the structures of other vic-dioximates such as [Pd(Hdmg),], [Pt(Hdmg),],
[Pd(dpg),]. [Pd(dpg),}1 and several other similar compounds*:33-3* suggesting the
existence of one-dimensional electrical conduction properties for the [Pd(Hafdo),]
complex. The dark maroon color of the {Pd(Hafdo),] is also consistent with this
possibility. None of the a-amine oximates exhibits a columnar structure and the
palladium complexes (such as [Pd(Hpnao))) are colorless. The molecular arrangement
in the unit cell shows a layered structure which is depicted in Figure 2.
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FIGURE 3 ORTEP diagram (45% probability ellipsoids) showing the relative orientation of the furane
groups and labelling of atoms in {Pd(Hafdo),].
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TABLE Il
Bond lengths (A ) and angles (°) in [Pd(Hafdo),]%

(a) Intramolecular Bonding Distances.

Pd - N(I) 1.979(6) Pd - N@2) 1.964(5)
N(1) - O(3) 1.341(5) N2) - &2) 1.363(4)
N(1) - C(1) 1.277(6) N(2) - C(2) 1.332(6)
C(1) - C(3) 1.494(6) C(2) - C4) 1.392(6)
C(3) - O4) 1.320(6) C4) - O(1) 1.354(5)
C(3) - C8) 1.371(7) C4) - C(6) 1.348(6)
C(9) — 04 1.378(6) (1) - C(5) 1.313(6)
C(9) - C(10) 1.313(7) C(5) - CM 1.347(8)
C(8) - C(10) 1.437(7) C(6) - C(7) 1.398(8)
C(1) - C(2) 1.474(7)

(b) Intramolecular Bonding Angles.
N(1)-Pd -N(2) 79.4(2) N(1)-Pd-N(2)* 100.6(4)
C(1)-N(1)-Pd 115.3(3) C(2)-N(2)-Pd 117.5(3)
O(3)-N(1)-Pd 118.8(3) O(2)-N(2)-Pd 121.1(6)
O(3)-N(1)-C(1) 125.5(6) O(2)-N(2)-C(2) 120.6(8)
C(2)-C(1)-C(3) 121.9¢5) C(1)-C(2)-C(4) 127.9(4)
C(2)-C(1)-N1) 116.9(5) C(4)-C(2)-N(2) 122.3(4)
C(3)-C(1)-N(1) 121.2(5) C(1H)-C(2)-N(2) 109.8(5)
C(-C(3)-O(4) 117.9(4) C(2)-C(4)-O(1) 117.8(4)
C(1)-C(3)-C(8) 130.1(5) C(2)-C(4)-C(6) 136.0(5)
O(4)-C(3)-C(8) 112.0(4) O(1)-C(4)-C(6) 106.2(4)
O(4)-C(9)-C(10) 108.9(5) A1)-C(5)-C(7) 112.0(5)
C(9)-C(10)-C(8) 109.0(5) C(5)-C(7)-C(6) 103.1(5)
C(10)-C(8)-C(3) 102.7(5) C(7)-C(6)-C4) 110.0(5)

(c) Non-Bonding Distances and Angles. N(1y-N@)® 3.034(5)
Pd ---Pd 3.465(4) o2) — 03) 2.583(4)
N(1y -—- N(2) 2.517(4) o) -— O4) 2.686(4)
0(3) --- OHO 1.199(4) 0(2)---OHO 1.466(5)

2Chemically cquivalent distances and angles are shown together. bSymmetry related positions.

The coordination geometry about the palladium(II) atom in [Pd(Hafdo),] is square
planar, Ds;, as expected from the space group symmetry (Figure 3). The chelate bite angle
(Table III) is 21.2° smaller than the non-bite angle. All atoms of the five-membered
chelate ring as well as five-membered hydrogen bridged ring are coplanar (Table IV:
planes 1 and 2) with a maximum deviation of —0.061 A for any atom defining the plane.
The above two rings are mutually coplanar resulting in an overall planar molecule.
Both furane groups are planar as well (Table IV: planes 3 and 4) with one oriented at an
angle 0f46.7° to the other. The non-bonding distance between the furane oxygen atoms,
O(1) and O(4) is 2.686(4) A . These atoms are oriented opposite to each other but are not
involved in any intra- or inter-molecular interactions. The alternative orientations of
furane groups, with one or both oxygen atoms pointing towards the N-O bond, would
have severe non-bonded interactions involving hydrogen atoms. The furane rings
make dihedral angles of 39.5 and 18.9° with the five-membered chelate ring. The out-of-
plane space requirements of the furane groups in [Pd(Hafdo),] appear to be similar to
that of the methyl groups in [Pd(Hdmg),] allowing identical molecular planarity and
stacking in the two structures. The furane rings, of course, will require more in-plane
space as compared with methyl groups. The staggering of successive molecules by 90°
results in the interlocking of furane rings (Figure 1) similar to that of the methyl groups
in [Ni(Hdmg),].,” which adds to the stability of the chain structure.

The overall distances and angles (Table III) are in good agreement with those
observed in other similar complexes.'!* No significant difference is observed in
chemically equivalent distances within the {Pd(Hafdo),] molecule itself. The Pd--Pd
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TABLE IV
Least-squares planes and dihedral angles in [Pd(Hafdo),].

Plane 1: Five-membered chelate ring —0.953x + 0.0453y — 0.2922z + 5901 = 0
Pd 0.016(1) () —0.043(9)
N(2) —0.047(9) N() 0.013(6)
C(2) —0.061(9)

Plane 2: Five-membered hydrogen bridged ring —0.9552x + 0.0134y — 0.29582
+6.1757 =0
Pd 0.029(1) N(2) —0.025(11)
02) 0.009(11)
ot 0.019(10) N —0.033(8)

Plane 3: Furane group ( 1). —0.8143x —0.034ly —0.5794z +8.2602 = 0
C(3) —0.007(8) C9) 0.013(9)
C(8) 0.014(9) o4 —0.003(9)
C(10) —0.017(8)

Plane 4: Furane group (II). —0.6980x + 0.6777y — 0.2313z + 0.7468 = 0
Ci4) -0.002(9) C(5 0.007(10)
C(6) 0.006(9) (0 3))] —0.003(8)
(M ~0.008(11)

Dihedral Angles:

Plane | Plane 11 Angle (°) Plane | Plane 11 Angle (°)
1 2 1.84 2 3 4131
I 3 39.5 2 4 184
1 4 18.9 3 4 46.7

*Symmetry related atoms.

distances of 3.465(4)A is similar to the corresponding distances of 3.517, 3.26 and
3251A in [Pd(dpg),|. [Pd(dpg),|P’*** and [Pd(Hdmg),].'* all of which exhibit
conduction properties. Studies to measure such properties on single crystals of
|Pd(Hafdo),] are planned. The average N-O and C-N distancs of 1.353 and 1.306 A are
close to the average values of 1.35 and 1.30A found in most vic-dioximates.! In
agreement with the usual observation, the N-O distance is not much different from
1.32-1.38 A as observed in free dioximes® whereas the C-N length is longer than the
values of 1.25-1.27 A reported in free dioximes.

The 79.4(2)° chelate angle in the present complex is identical with the corresponding
angle of 79.9(1)° in [Pd(Hdmg),] and is different from 80.6° observed in [Pd(Hpnao)]
complex. The average CNO angle of 123.1° in the complex is about 11° more open than
the free ligand value.

The intramolecular hydrogen bridged O---O distance of 2.583(4)A is within the
2.59-2.67 A range observed in vic-oximates of Pd(II). P{(II) and Rh(II)* and is longer
than 0f2.474 A observed in [Pd(Hpnao)].* With such an O---O separation the hydrogen
atom would be situated unsymmetrically in the bridge, being closer to one of the two
oxygen atoms. The bridged oxygen atoms have identical environment and neigh-
bouring contacts. and neither is involved in any other hydrogen bonding. Because of
the low precision in the location of hydrogen atoms from the X-ray data, no conclusions
about the potential function can be drawn with any degree of reliability.
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