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Improved method for preparation of bicyclic orthoester functional
compounds

Disclosed is an improved method for the preparation of bicyclic
orthoester (BOE) -functional compounds. BOE-functional compounds are
described, for example, in patent publication WO 97/31703

BOE-functional compounds can be prepared in several ways. One such way is
the transesterification of a polyol in an appropriate solvent. The
transesterification agent can be a trialkyl orthoester. Such a process is
described in T. Endo et al.t Polymer Journal. Vol. 13 (1981), p. 715. A
disadvantage of this method is the need to use trialkylorthoesters, which
are expensive raw materials

Also, BOE-functional compounds can be prepared by converting the
corresponding ester—functional oxetane compounds with a Lewis acid
catalyst, e.g. BF3Et20, as described by E.J. Corey et al]., Tetrahedron
Letters. 24 (1983), pp. 5571-5574. A drawback to this route is the use of
a homogeneous Lewis acid catalyst, which has to be removed prior to
further process steps, e.g. purification of the crude product by
distillation. Removal of the catalyst can be carried out by precipitation
of an insoluble complex of e.g. BF3 e.g. by addition of a suitable amine
followed by filtration. Apart from the disadvantage of this additional
step, the removal of the insoluble complex of BF3 generates waste, since
the precipitate cannot be reused

Furthermore, polymeric material is formed by side reactions during the
rearrangement step. The proportion of polymeric material formed often
exceeds 20% of the starting material. It is desirable to minimize this
polymer forming side reaction, since it will lower the yield of
BOE-functional compound

It has now been found that the disadvantages of the previously known
methods for the preparation of BOE-functional compounds can be overcome
when the rearrangement of the corresponding ester—functional oxetane
compound is carried out by contacting said ester—functional oxetane
compound with an acidic catalyst on a solid support or with a solid
acidic catalyst

Suitable solid supports can be organic or inorganic supports. Examples of
inorganic supports are silica, silica—alumina, such as conventional
silica—alumina, silica coated alumina and alumina coated silica, alumina
such as (pseudo)boehmite, or gibbsite, titania, titania coated alumina
zirconia, clays such as saponite, bentonite, kaolin, sepiolite or
hydrotalcite, or zeolites, or mixtures thereof. Some materials may act as
support and catalyst at the same time

Suitable organic supports can be crosslinked polymeric resins. The acids
can be Lewis acids or Bronsted acids. Examples of suitable Lewis acids
are AICI3, SbCI6, BF3, BCI3Il BeCl2, FeCl3, FeBr3, SnCl4, TiCl4, ZnCl2

and ZrCl4 and complexes thereof, e.g., BF3Et20, BF3-2CH3COOH, BF3-2H20,
BF3-H3P04, BF3-(CH3)20, BF3-THF, BF3-2CH30H, BF3-2GC2H50H, and
BF3-C6H5CH2, and halides and sulphonates of lanthanide metals, for
example LaCl3 or YbCI3, and La(CF3-S03)3, Sc(CF3-S03)3 or Yb(CF3-S03) 3.
Examples of suitable Bronsted acids are mono- or dialkyl phosphates, a
carboxylic acid having at least one chlorine and/or fluorine atom, an
alkyl or aryl sulphonic acid or an (alkyl)phosphoric acid, more
particularly methane sulphonic acid, paratoluene sulphonic acid
optional ly substituted naphthalene sulphonic acids, dodecyl benzene
sulphonic acid, dibutyl phosphate, trichloroacetic acid, phosphoric acid
and mixtures thereof. Examples of Bronsted acids on organic supports are
commercially available acidic ion exchange resins. Numerous types of
acidic ion exchange resins are commercially available, for example under
the trade names Amber|yst, Amberlite or Dowex. The conversion takes place
in the range of -100 to 200C, preferably in the range of 0 to 120C, The
reaction may be carried out in the presence of one or more suitable
solvents. Examples of suitable solvents are chlorinated hydrocarbons,
such as dichloromethane, chloroform, or trichloroethane, cyclic and
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acyclic ethers, such as tetrahydrofuran, dioxan, diethylether
diisopropylether and the like, aliphatic and aromatic hydrocarbons, such
as pentane, hexane, heptane, toluene, xylene, or trimethylbenzene, and
ester functional solvents, such as ethylacetate, butylacetate or
propylacetate

An advantage of the current method is that it enables easy removal of the
rearrangement catalyst by filtration and employment of the catalyst in
subsequent batches of BOE-functional compound preparation. A further
advantage of this method is the lower proportion of side reactions during
the rearrangement reaction. This reduces the amount of undesirable
polymeric by-product, while the yield of BOE-functional compound is
increased. Since the purity of the crude product is higher than according
to methods of the prior art, purification steps, e.g. distillation, may
become unnecessary. Preferably, a continuous process is used, wherein the
ester—functional oxetane compound is contacted with a rearrangement
catalyst on a solid support by pumping the ester—functional oxetane
compound, or a solution thereof, through a reactor which contains said
rearrangement catalyst on a solid support. Either the flow rate through
the reactor is adjusted in such a way that the desired degree of
conversion is reached during one passage, or the mixture of
ester—functional oxetane compound and BOE-functional compound is recycled
into the reactor until the desired degree of conversion is reached. The
optimum flow rate through the reactor as well as the reaction temperature
depends on the particular type of reactor, the type of ester—functional
oxetane compound to be converted to BOE-functional compound, and the type
and amount of rearrangement catalyst on a solid support employed. The
optimum conditions for converting an ester—functional oxetane compound to
a BOE-functional compound can be easily determined by experimentation

The method is further illustrated by the following non-limiting example:
A double-walled glass column of 1.5 cm inner diameter and 15 cm length
was filled with 7 g of Amberlyst* 15 dry acidic ion exchange resin. The
column was held at 75C by circulating thermostated oil between the walls.
3-Ethyloxetan-3-yl-methy!| laurate was pumped through the column at a rate
of 0.04 ml/min. The composition of the reaction

material at the exit of the column was analyzed by gas chromatography and
by size exclusion chromatography

The composition of the reaction product was found to be:
4-Ethy|-1-undecyl-2, 6, 7-trioxabicyclo[2.2. 2]octane (BOE): 89.4 %
3-Ethyloxetan-3-yl-methy| laurate: 6.8 %

Polymer: 3.8 %

Disclosed anonymous|y

453062
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