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Although the structure of some lanthanide acetates and propionates is known, no
structural information is available for the longer-chain lanthanide-containing
metal soaps. Here we discribe the structure of lanthanum butyrate monohydrate
and higher homologues, together with the thermal behaviour of these
compounds. 
 
Single crystals of lanthanum butyrate monohydrate were obtained by dissolving
the pure lanthanumhydroxide in an aqueous butyric acid solution. The crystal
structure (triclinic P 1 , Z = 2, a = 9.940 (2) Å, b = 12.182 (2) Å, c = 14.652 (2)
Å, α = 85.98 (3)°, β = 75.62 (3)°, γ = 78.17 (2)°) consists of layers parallel to
(001). The alkyl chains are in an all-trans conformation parallel to (110). The
layers are constructed by lanthanum chains, which are connected to each other
by bidentate bridging carboxylates.  
 
Structural information about the longer soaps could be obtained from infrared
studies and X-ray powder diffraction. From infrared spectroscopy it was possible
to evaluate the metal-carboxylate coordination. A chelating bidentate
coordination can be proposed. The all-trans conformation of the alkyl chains can
be deduced from the X-ray powder diffraction. 
 
The mesophase behaviour of the lanthanide-containing metal soaps was
investigated by differential scanning calorimetry, thermo-optical microscopy an
X-ray diffraction at elevated temperatures. Whereas the longer soaps (11 ≤ x ≤
24) exhibit only a smectic A phase (SmA), melt the shorter ones (5 ≤ x ≤ 10)
first to a higly-ordered smectic phase (SmX). Lanthanum butyrate monohydrate
(x = 4) exhibits no mesomorphism. 
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