This article was downloaded by:

On: 23 January 2011

Access details: Access Details: Free Access
Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

vomeeunene | Journal of Coordination Chemistry

Journal of ) Publication details, including instructions for authors and subscription information:
COORDINATION http://www.informaworld.com/smpp/title~content=t713455674
CHEMISTRY

X-ray Structure Analysis of a Dicopper Complex of a New Binucleating
it | Ligand Containing a para-Xylyl Connecting Group; Large Cu~Cu
% .+ s.%. |Separationin [(CuCLC H N)]2HO

- B o : .4 Kenneth D. Karlin® Phillip L. Dahlstrom?, Lorraine T. Dipierro* Richard A. Simon? Jon Zubieta®
. ;, a’ "’ a * Department of Chemistry, and Center for Biological Macromolecules, State University of New York
ey e at Albany, Albany, N.Y.
% * =
P

To cite this Article Karlin, Kenneth D. , Dahlstrom, Phillip L., Dipierro, Lorraine T., Simon, Richard A. and Zubieta,
Jon(1981) 'X-ray Structure Analysis of a Dicopper Complex of a New Binucleating Ligand Containing a para-Xylyl

Connecting Group; Large Cu~Cu Separation in [(CuCL,C _H, N,),]-2H 0", Journal of Coordination Chemistry, 11: 1, 61 —
63

To link to this Article: DOI: 10.1080/00958978108080668
URL: http://dx.doi.org/10.1080/00958978108080668

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, fornmul ae and drug doses
shoul d be independently verified with prinary sources. The publisher shall not be |iable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713455674
http://dx.doi.org/10.1080/00958978108080668
http://www.informaworld.com/terms-and-conditions-of-access.pdf

20:19 23 January 2011

Downl oaded At:

J. Coord. Chem., 1981, Vol. 11, pp. 61-63
0095-8972/81/1101-0061$06.50/0

© 1981 Gordon and Breach Science Publishers, Inc.
Printed in Great Britain

SHORT COMMUNICATION
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Binucleating Ligand Containing a para-Xylyl Connecting Group;
Large Cu-Cu Separation in [(CuCl,C3sH,Nj3).]-2H,0
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Bimetallic coordination complexes containing two
copper ions in close proximity are currently under
extensive study. These structural units are known to
be important in biological reactions involving mol-
ecular oxygen! including oxygen transport,? oxygen
activation in the copper monooxygenase tyrosinase’
and the reduction of O, in the copper oxidases.*
Examination of model systems is necessary to help
elucidate the nature and mechanism of action of the
copper containing active sites. In addition, model
systems are of interest in studies of metal-metal
interactions,’ mixed valence compounds® and redox
catalysts.”

As part of our own investigations into the
chemistry of binuclear Cu(I) and Cu(II) complexes,®
we have initiated studies utilizing the ligand system
-L(D) (D = donor group), where two tridentate ligand
donor groups are separated by an ortho-, meta-, or
para-xylene bridge. A p-xylyl system containing
phosphine donor atoms was first reported by Taqui
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Khan and Martell,’ and this, and related p-xylyl
ligands have been shown to be effective in the
formation of binuclear complexes.®'® A binuclear
cobalt complex containing p-L(NH,),' * and a bi-
metallic Cu(l) species with a p-xylyl group bridging
two macrocyclic ligands® ? have recently been shown
to bind O, reversibly. However, no x-ray structural
studies have been reported on any of these systems.
Here, we present the first x-ray structural character-
ization of a binuclear Cu(Il) complex of a new
p-xylyl ligand.

The ligand, p-L(py) where py = 2-pyridyl, was
synthesized by the reaction of bis(2-(2-pyridyl)
ethyl)amine with a,o-dibromo-p-xylene in methanol
in the presence of K, CO3. Reaction of p-L(py) with
two equivalents of CuCl, in methanol, followed by
recrystallization of the resulting precipitate from
DMF/CH; CN gave green crystals consistent with the
formula [CU2C14C3 6H4 0N6] * 2H20 The Complex
crystallizes in the monoclinic space group P2, /C with
a=8.7524)A,b=15.149(9) A, c = 14.468(5) A,
and B = 98.52(3)°. 1907 independent reflections with
Fops = 2.580 (Fobs), Mo Ka radiation, were used in
the structure determination to yield a current value
for the error index, R, of 0.049 with all nonhydrogen
atoms having anisotropic thermal parameters.
Hydrogen atoms were included in their calculated
positions in the final cycles of least-square refinement
as fixed contributors.

The molecule exists as a discrete dimers with a
crystallographically imposed center of symmetry
relating the two halves of the dimeric unit which is
located at the center of the benzene ring, Figure 1.
There are two dimers per unit cell.



20:19 23 January 2011

Downl oaded At:

62 SHORT COMMUNICATION

FIGURE 1 ORTEP representation of [(CuCl,C, ,H,,N,), | showing the atom labeling scheme. Relevant bond
lengths (A) and angles (deg) are: Cu-Cl(1), 2.446(2); Cu-CI(2), 2.342(2); Cu-N(1), 2.214(5); Cu-N(2), 2.012(6);
Cu-N(3), 2.004(6); Cu. .. Cu, 11.71; CI(1)-Cu-C1(2), 118.9(1); CI(1)-Cu-N(1), 102.9(1); C1(2)-Cu-N(1), 138.0(1);
N(1)-Cu-N(2), 93.9(2); N(1)-Cu-N(3), 85.7(2); N(2)-Cu-N(3), 178.1(2).

The copper atom exhibits distorted trigonal
bipyramidal coordination geometry. The two pyridyl
nitrogens occupy the axial positions while the equa-
torial plane is shared by the amine nitrogen and the
two chlorides. The copper atom is not significantly
displaced from the equatorial plane as is expected
since both axial positions are occupied by similar
donor groups. The copper-nitrogen distances are
similar to those reported previously.!®* The copper-
N(amine) distance, 2.214 A, is greater than the
copper-N(pyridyl) distances, 2.012 A and 2.004 &,
which are identical within a two sigma criterion. The
copper-chloride distances, 2.446 A and 2.342 A,
differ significantly, consistent with the lack of
crystallographic symmetry about the copper atom.
Some relevant bond lengths and angles are included in
Figure 1.

It has been demonstrated or suggested that co-
ordinating groups in these p-xylyl ligands may adopt
configurations which enhance metal-metal interactions
and/or cooperative activation of small molecules such
as 0;."1+1% The observation of large copper-copper

separations for this complex suggests that inter-
molecular interactions could occur or that these
binuclear copper systems are conformationally
mobile allowing for intramolecular cooperative
interactions.

Figure 1 shows that the tridendate donor units
extend away from each other from the para positions
in the benzene ring, with the result that the two
copper coordination polyhedra are well separated, the
copper-copper distance being 11.71 A. Preliminary
electrochemical and electron spin resonance studies
are consistent with the maintenance of large metal-
metal distances in solution. Cyclic voltammetric
measurements of p-L(py)Cu,Cl, reveal the presence
of reversible one electron reductions for each copper
atom at 0.40 V vs. SCE (DMF solvent, 0.1 M TBAP
supporting electrolyte, Pt electrode). The epr
spectrum (77°K, DMF—CHCI;) shows no evidence
for any copper-copper interactions and gives a
rhombic spectrum with g, =2.23, 4, =123 x 107
em™!, g, = 2.06, g5 = 2.00, consistent with magneti-
cally dilute copper ions in a distorted five-coordinate
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environment.'* Extensive studies of Cu(I) and
Cu(II) complexes of p-L{py) and related ligands are
in progress.

The authors thank Research Corporation,

Petroleum Research Fund (K.D.K.), and the National
Institutes of Health (J.Z.) for support of this research.
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