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Ethers are widely used as an intermediate to
give  speciaty chemicals such as
pharmaceutical, fragrance and cosmetic, and
ether bond is found as an important building
block in functional polymers to add ductility
and toughness. [1] There are some reports
about effective production of unsymmetrical
ethers from alcohols using well-designed solid
catalysts. [2-6] However, those catalysts are
prepared by multi-step method of accurately
controlled reaction conditions. It is still
required to discover simple and easy handling
solid catalyst that can achieve high-yield
synthesis of unsymmetrical ether as well as
symmetrical ether. In addition, the catalytic
reaction under organic solvent- and halide-free
conditions is aso required to get the valuable
ethers with excellent purity.

We surveyed the various kinds of metal
oxides from the viewpoints of versatility and
credibility as catalytic reaction and found that
molybdenum oxide (MoOn) as well as tungsten
oxide (WOs) showed good catalytic activity
for etherification. Here we show the high yield
synthesis of ethers from alcohols using MoOn
and WOs supported on titania catal ysts without
any halogenated compounds and organic
solvents. Various kinds of metal oxides
supported on titania were synthesized from
their precursors and titania, a reference
catalyst in Catalysis Society of Japan (CSJ).

The screening of catalytic activities was
conducted with 1-hexanol (2.0 mmol) and the
catalyst (100 mg) at 200 °C for 3 h with
vigorous stirring in batch reactor, and a part of
the results are shown in Table 1. Etherification
drastically proceeded at the case of using
WO3/TiO2 and MoOnTiOz catayst, and the
reaction without any catalyst showed no
reactivity. The reaction using copper oxide and

vanadium oxide showed moderate conversion
of 1-hexanol. The use of tungsten oxide and
molybdenum oxide activated aliphatic alcohol.
On the other hand, the yields of dihexyl ether
were 41% and 11% for WOs/TiO2 and
MoOnWTiOg, respectively. Dehydration of 1-
hexanol occurred to give 1-hexene as side
reaction from 1-hexanol with solid acid
catalyst. Control of dehydration reaction is
required to achieve the selective etherification.

Table 1. Screening of metal oxide catalysts

catal
2 o s 0%
catal conv. (%)
10wt% WO5/TiO, 94
10wt% MoOn/TiO, 88
10wt% CuO/TiO, 41
10wt% V,05/TiO, 44

WQOs/TiO2 catalyst was applicable to the
reaction of two different alcohols (Eq. 1). The
reaction of tert-butyl alcohol (1 mmol) and 1-
octanol (2 mmol) gave tert-butyl octyl ether in
60% yield at 90 °C for 16 h. The devel opment
of catalytic reaction toward selective
etherification on the basis of these data will be
shown the presentation of that day.
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