This article was downloaded by:

On: 29 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

@== | Supramolecular Chemistry
upramo lecular | Publication details, including instructions for authors and subscription information:
hemist ry http://www.informaworld.com/smpp/title~content=t713649759

dted by b L bk el Py A sk

Self-assembly of a supramolecular oligomer containing three different
cobalt(I) environments; the first structurally characterised polymer
derived from 2,3,5,6-tetra(2-pyridyl)pyrazine(tppz)

Edwin C. Constable*; Andrew J. Edwards’; David Phillips”; Paul R. Raithby®

* Institut fir Anorganische Chemie, Universitit Basel, Basel, Switzerland ® Cambridge Centre for
Molecular Recognition, University Chemical Laboratory, Cambridge, UK.

To cite this Article Constable, Edwin C. , Edwards, Andrew J. , Phillips, David and Raithby, Paul R.(1995) 'Self-assembly of
a supramolecular oligomer containing three different cobalt(Il) environments; the first structurally characterised
polymer derived from 2,3,5,6-tetra(2-pyridyl)pyrazine(tppz)', Supramolecular Chemistry, 5: 2, 93 — 95

To link to this Article: DOI: 10.1080/10610279508029479
URL: http://dx.doi.org/10.1080/10610279508029479

PLEASE SCROLL DOWN FOR ARTICLE

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

This article may 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, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable 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=t713649759
http://dx.doi.org/10.1080/10610279508029479
http://www.informaworld.com/terms-and-conditions-of-access.pdf

15:59 29 January 2011

Downl oaded At:

SUPRAMOLECULAR CHEMISTRY, Vol. 5, pp. 93-95
Reprints available directly from the publisher
Photocopying permitted by license only

COMMUNICATION

© 1995 OPA (Overseas Publishers Association)
Amsterdam B.V. Published under license by
Gordon and Breach Science Publishers SA
Printed in Malaysia

Self-assembly of a supramolecular
oligomer containing three different
cobalt(II) environments; the first
structurally characterised polymer derived
from 2,3,5,6-tetra(2-pyridyl)pyrazine

(tppz)

EDWIN C. CONSTABLE*!, ANDREW J. EDWARDSZ, DAVID PHILLIPS? and PAUL R. RAITHBY?

Hnstitut fiir Anorganische Chemie, Universitét Basel, SpitalstraBe 51, CH-4056 Basel, Switzerland and 2Cambridge Centre for
Molecular Recognition, University Chemical Laboratory, Lensfield Road, Cambridge CB2 1EW, UK.

(Received November 22, 1994)

The reaction of cobalt(II) chloride with 2,3,5,6-tetra(2-
pyridyl)pyrazine (tppz) in the presence of sodium chloride gives
polynuclear complexes; recrystallisation from acetonitrile yields a
linear polymer containing three different types of cobalt(II) envi-
ronment. This compound, [{(u-C1),(MeCN)Co(tppz)Co(CoCly},l,
has been structurally characterised (orthorhombic, P2,2,2,,a =
12.967(3), b = 14.624(3), ¢ = 18.043(4) A, V'= 3421.5(13) A3, Z = 4,
R, = 0.0584, wR, = 0.1868).

There is considerable current interest in the assembly of
supramolecular oligomers and polymers by the use of
multinucleating ligands containing two or more
2,2".6',2"-terpyridine (tpy) domains.! Recently, we have
become interested in 2,3,5,6-tetra(2-pyridyl)pyrazine
(tppz) which is the prototype for a species with two tpy
domains. Although early reports suggested that tppz only
behaved as a mononucleating tridentate ligand,? the
bridging mode is now well-established.? To date only the
tridentate mode has been described for cobalt(II) com-
plexes of tppz23, although dinuclear cobaltiron and
cobaltruthenium species have been mentioned in pass-
ing. Supramolecular species containing tppz are current-
ly attracting interest,5 in this communication we describe
a novel cobalt(Il) complex of tppz.

*To whom correspondence should be addressed.

The reaction of tppz with cobalt(Il) chloride in EtOH
or MeOH in a 2:1 ratio gives only [Co{tppz),]?*7; we
have confirmed the nature of this complex by solution
NMR studies and by a crystallographic study of the
hexafluorophosphate salt.8 However, when the ratio of
cobalt(II) chloride to tppz varies in the range 2:1 to
3.5:1, a variety of new green or brown products is ob-
tained. Analytical and spectroscopic data suggested that
these complexes contained [CoCl,]?- ions, and we con-
sidered that the addition of excess chloride to the reac-
tion mixture might allow the isolation of pure products.
Mixing methanolic tppz with an ethanolic solution of
sodium chloride and cobalt(Il) chloride (1:8.3:2.25 mo-
lar ratios) gives a red-brown solution. Evaporation of the

tppz
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Figure 1 The crystal and molecular structure of [{({-Cl),(MeCN)Co(tppz)Co(CoCly)},} showing the numbering scheme adopted. Two of the
formula units present in the polymer are shown in this representation.

solvent, followed by recrystallisation from acetonitrile product was obtained by recrystallisation from acetoni-
gave large green crystals of a cobalt(1I) compound for- trile of the green solid obtained from the reaction of tppz
mulated {Co;Cl¢(MeCN)(tppz)} in 52% yield. The same with cobalt(II) chloride in acetonitrile.®

Figure 2 A view along the polymer [{ (4-C1),(MeCN)Co(tppz)Co(CoCl,)},] showing the ‘box-like’ structure.
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We have determined the crystal structure of this mater-
ial,’® and shown it to be an infinite polymer containing
three different cobalt(Il) environments; a view of the
polymer presented in Fig. 1. Two six-coordinate cobalt
centres are utilised in the formation of a linear “box-
like” polymer (Fig. 2). Each of the six coordinate cobalt
centres is coordinated to a tridentate domain from a tppz
ligand and they are bridged by two chloride ligands. The
coordination sphere of cobalt(2) is completed by a tetra-
hedral CoCl, ligand whilst that of cobalt(3) is completed
by an acetonitrile. The terminal pyridine rings of each
tppz ligand are considerably ruffled, but the two triden-
tate domains of each are approximately coplanar. The
chloride bridging between Co(2) and Co(3a) leads to an
alternate up-down arrangement of the planes of adjacent
tppz ligand (Fig. 2). The Co-N and Co-Cl distances are
all typical, as are the intraligand bonding parameters.
The intermetallic distances are Co(3)...Co(2), 6.852 A,
Co(2)...Co(3a), 3.531 A and Co(1)...Co(2), 4.092 A.

The complex is paramagnetic in the solid state, and
possesses a magnetic moment per formula unit (three
cobalt atoms) varying between 8.0 and 8.3 BM over the
temperature range 100K to 300K (SQUID, 3.0 Tesla ap-
plied field). Over this temperature range Curie-Weiss be-
haviour was observed. This is consistent with the pres-
ence of two high-spin octahedral and one tetrahedral
cobalt(If) centre.!?

Upon dissolution in acetonitrile, [(MeCN)Cl,Co(tppz)
CoCl,(MeCN)] and related oligomeric complexes are
formed. However, concentration of these acetonitrile so-
lutions regenerates the solid state polymeric material.
We are currently investigating the nature of these solu-
tion species and the conducting a systematic study of the
assembly of such solid state materials with a variety of
metal ions and multinucleating ligands.
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