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Synthesis of MxOy and Related Rings

M.R. St J. FOREMAN?®", R.A. HOWIE?, M.J. PLATER?,
JM.S. SKAKLE? and A.M.Z. SLAWIN®

ADepartment Of Chemistry Unn ersity of Aberdeen, Meston Walk, Aberdcen, AB24
3UE, Scotland, UK and ®School of Chemistry, University of St Andrews,
St Andrews, Fife, KY16 95T, Scotland, UK

By the hydrothermal reaction of lead (II) acetate with 2-
benzonylbenzoic acid, colourless crystals of a hexanuclear lead
carboxylate with bridging oxide ligands was obtained. The
structure of the molecule could be described as being like a tennis
ball of lead atoms at the centre of a soccer ball of carboxylate
ligands. For clarity the carboxylate and oxide ligands have been
omitted.
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Crystal structures of other lead (II) carboxylates, which are
polymeric, have been obtained.
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The hydrothermal reaction of cadmium acetate and 1,3,5-benzene
tricarboxylic acid, formed a polymer which consists of layers of
Cd,C,50¢ rings. This hydrothermal synthesis like the other
reactions forming polymeric carboxylates was done inside a PTFE
Parr bomb.

The hydrothermal reactions of zinc, manganese and cobalt acetates
with 1,3,5-benzene tricarboxylic acid and 2,2’-bipy forms
polymeric compounds which contain M,0, rings. These
compounds contain layers of carboxylates separated by layers of
bipy ligands. This layered structure can be thought of as a stack of

jam sandwiches.
M(OAc)z (
Blpy :

In our more recent work, Mn, 0O, rings have been formed in solids
where the bipy has been replaced with pyridyl pyrazoles.

COOH

The hydrothermal reaction of zinc or manganese (II) acetate, 2,2’-
bipy and 5-hydroxyisophthalic acid forms polymeric materials
containing M,C, 0y rings.
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When the synthesis is repeated with 1,10-phenanthroline instead of
2,2’-bipy, similar compounds, which also contain M,;C,0, rings,
were obtained.

The room temperature reaction of zinc nitrate with 2 equivalents of
1,3-bis-(4-pyridyl) propane, formed crystals of a polymeric
compound, with the formula [Zn(OH)(Py,C3Hs).NOs), which
contains Zn;0; rings. Attempts to form this compound using one
equivalent of Py;C3Hs only formed traces of a fine powder.
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The reaction of manganese (II) chloride, 1,3-bis-(4-pyridyl)
propane and potassium thiocyanate forms colourless crystals of a
polymer, which consists of parallel layers of two interpenetrated
grids, made of Mn,Cy;N; rings. Above and below each layer are
the thiocyanate ligands.

The reaction of cadmium nitrate, 1,3-bis-(4-pyridyl) propane and
potassium thiocyanate forms a mixture of at least two solids. The
crystal structure of one of these solids has been obtained.
Cd,N,C,S; rings are linked at the cadmiums into infinite chains.
These chains are crosslinked by the 1,3-bis-(4-pyridyl) propane
ligands that bind to cadmium atoms in different chains.

N=C=S8 N=C=S
}ld/ \

Cd
\S=C=h{ \S=C==F‘(

By means of a Wittig reaction followed by hydrogenation (H, 1
Atm at room temperature using 5% Palladium on Carbon) 1,2-bis-
(2-(4-pyridyl) ethyl) benzene was obtained in good yield. The
Wittig reaction is conducted in a conical flask using sodium
ethoxide in ethanol as the base,

The reaction of cadmium nitrate with 1,2-bis-(2-(4-pyridyl) ethyl)
benzene formed crystals of a polymeric compound with the
formula [Cd(NO;)2(C20H20N3),)e. This compound contains
Cd,C,4N, and CdyCsNg rings which are interlinked at the cadmium
atoms. In the following diagram the larger rings are show in bold.
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