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PROCESS FOR PRODUCING AROMATIC RING ALKYLATED PHENOLS

BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to a process for

producing an aromatic ring alkylated phenols.

Description of the Related Art

Aromatic ring alkylated phenols are industrially used
as raw méteriéls and intermediates of medical and
" agricultural medicines, resins, various additives,
polymerization inhibitors, antioxidants, disinfecténts[
 preservatives, industrial chemicals and the like. Among
them, thymol having a structure in which an isopropyl group
is bonded to 2-position and a methyl group is bonded to
5-position of phenol is in much demand as a vermicide.
Further, 2,3,6-trimethylphenol is in much demand as a
synthesis intermediate of trimethylhydroquinpne which is a
raw material of vitamin E. In an example for producing
vitamin E from 2,3, 6-trimethylphenol, in'the first step,
2,3,6-trimethylphenol is oxidized to synthesis 2,3, 6~
trimethylbenzoquinone, and which is reduced to synthesize
trimethylhydroquinone. In the second step,
trimethylhydroquinone and phytol are reacted in the presence

of an acid catalyst to synthesize vitamin E, according to US
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#

Patent No. 5523420.

Convenfionally, for obtaining ortho-alkyled phenols,
a gas phase reaction inwhich phenol_s and alcohol are vaporized,
an passed £hrough catalyst phase to cause a reaction thereof,
a liquid phase reaction utilizing Fiiedel’ Craft's reaction, .
and the like, are known. For example, JP-A No. 6-25041
discloses a method in which phenois and alcohol are reacted _
in gas phase using manganese oxide as a catalyst to produce
an aromatic ring alkylated derivative of phenols. However,
this method has a problem that a reaction apparatus becomes
complicated and bulky.

JP-ANo. 2000-38363 discloses amethod in which phenols

and alcohol are heated at 400C in a supercritical region

using zirconiumoxide as a catalyst, for alkylation. However,
in this method, a large amount of catalyst is necessary,

causing problems in cost and size of an apparatus.

SUMMARY OF THE INVENTION

The above-mentioned known method have a problem that
a large and complicated reaction apparatus is nécessary and
a problem that a large amount of catalyst .'is reguired.

An objeét of the present invention is to provide a
process for producing an aromatic ring alkyléted phenols by
using phenols and alcohol in a relative.ly smaller reaction

vessel with a small amount of catalyst, at high reactivity.
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Under these circumstances, the present inventors have
intensively studied a process for producing an aromatic ring
alkylated phenols from phenols, and found that an aromatic

ring alkylated phenols can be easily obtained by reacting

phenols with alcohols under a supercritiéal state in the

presence of a hydroxide or alkoxide of a metal as a catalyst,
and have completed the present invention.

Namely, the present invent_:ion relates to a process for
producing an aromatic ring alkylated phenols, wherein said
process comprises reacting phenols represented by the general

formula (1):

(1)

‘wherein, each of R', R?, R?, R* and R® independently represents

a hydrogen atom, or a linear or branched alkyl group having
1 to 10 carbon atoms;

with monohydric or dihydric alcohol in the presence of a
hydroxide of a metal, an alkoxide of a metal, or a hydroxide
of a metal and an alkoxide o_f a metal under a supercritical
state of the alcohol. [hereinafter, referred to as production

method (I) of the present invention]
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Further, the presentiinvention relates to a process
for prbducing an aromatic ring alkylated phenols, wherein
said process comprises reactihg phenols represented by the
general formula (1) with monohydric or dihydric élcohol in
the presence of carbon dioxide and, a hydroxide of a metal,'
an alkoxide of ametal or a hydroxide of ametal and an alkoxide
of a metal under a supercritical state of the mixture of
alcohol and carbon dioxide. [hereinafter, referred to as

production method (II) of the present invention]

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will be illustrated in detail

.below.

As the linear or branched alkyl group having 1 to 10
carbon atoms represented by Rl, R?, R}, R* or R® in phenols

represented by the general formula (1), used as a raw matérial

in the present invention, a methyl group, ethyl group, n-

propyl group, isopropyl group, n-butyl group, isobutyl group,
t-butyl group'and the like are listed, and specific examples
of the phenols of the general formula (1) include phenol,
o-cresol, m—cresol, p-cresol, 2,3-xylenol, 2,4-xylenol,

2,5-xylenol, 3,4-xylencl, 3,5-xylenol, anisole, t-

. butylphenol and the like.

Alcohol which is another starting material in the

present invention is not particularly restricted.providing'



it is monohydric or dihydric alcohoi, and preferably
monohydric aicohol represénted by the general formula (2):

| R6-OH - (2)
wherein, .Rs represent a linear or branched alkyl group having
1 to 10 carbon atoms. Here, as R"’,= there are listed a methyl
group,. et.hyl group, n-propyl group, isopropyl group, n-butyl
group, isobutyl group, t-butyl group and the like.

As the monohydric alcohol_ represented by the general
formula (2), methanol, ethanol, n-propanol, isopropanol,
n-butanol, isbbutanol, t-butanol, pentanol, hexanol,
heptanol, n-octanol, n—riorianol, n-decanol and the like are
listed, and methanol, ethanol, n-propanol and n-butanol are
. preferable, methanol and ethanol.are more preferable, and
methanol is further preferable.

As the dihydric alcohol, ethylene glycol, propylene
glvcol and the like are listed.

In thé présent invention, the molar ratio of monohydric
or dihydric alcochol to phénols of the general formula (1) is
appropriately dete:mined depending on compound used, and
usually from 1 to 1000, and preferably from 1 to 200.

| In the production method (I) of the present invention,
a reaction is conducted under a condition wherein monohydric
or dihydric alcohol manifests supercritical state. In the
production method (II) of the present invention, a reaction

is conducted under a condition wherein a mixture of monohydric



or dihydric alcohol. and carbon dioxide manifests
'supercriticai state.

Here, the supercritical condition means the following
condition. | | |

A substance manifests inherent three conditions of gas ,'
liquid and solid, and when over the critical temperature and
the critical pressure, fluid phas.e is formed which is not
condensed even if pressure is applied. This condition is
referred to as supercritical condition.

Fluid under supercritical condition shows different
nature from usual natures of liquid .and gas. Fluid under
supercritical condition is a “solvent which is not liquid” ,
- in which the density thereof is near that of liq\:_lid, and the'
viscosity thereof is near tha_t of gas, and heat conductivity
and diffusion coefficient show intermediate natures between
gas and liguid, and mass transfer becomes advantageous due
to lower viscosity and hi_gher diffusion property, and higher
heat transferring property can be ocbtained because of higher
conductivity.

When supercritical fluid is used as a reaction site,
higher reactivity is obtained than usual gas phase and liquid
phase since the reaction site is under conditions of higher
density and higher diffusion property as described above.

Further, because supercritical condition has density

near liguid phase, the size of a reaction apparatus thereof



can bé reduced as compared with gas phase.

In the.present invention, the upper limit of reaction
temperature is not restrictive, and preferably 450C or less.
so that phenols represented by the general formula (1) are
not decomposed. The upper limit of reaction pressure is als_o.
no restrictive, and preferably 25 MPa or less since increase
of pressure resistance of a reaction a_pparatus is expensive.

In the production method (I) of the present invention,
it is necessary that a reaction is conducted under a condition
wherein monohydric or dihydric alcohol manifests
supercritical state. When methanol is used as the alcohol,
a reaction is conducted under conditions of 240°C or more and
- 8 MPa or more since methanol has a critical temperature of
240C and a critical pressure of 8 MPa. When ethanol is used,
a reaction is conducted under conditions of 243°C or more and
6.3 MPa or more since ethanol has a critical temperature of
243C and a _critical pressure of 6.3 MPa. When n—propaﬁol
is used, a reaction is conducted under conditions of 2647
or more and 5 MPa or more since n-propanol has a critical
temperature of 264C and a critical pressure of 5 MPa. When
isopropanol is used, a reaction is conducted under conditions
of 235C or more and 4.8 MPa .or more since isopropanol has
a critical temperature of 235C and a critical pressure of

4.8 MPa. When n-butanol is used, a reaction is conducted

under conditions of 287C or mor‘e and 4.8 MPa or more since



n-butanol has a critical temperature of 287C and a critical
pressure of 4.8 MPa.

Next, the production methol_d (IT) of the present
invention will be illust:.;ated. |

In the productionmethod (II) of the present invention, '
it is necessary that a reaction is conducted under a condition
wherein a mixture of monohydric o.r dihydric alcohol and carbon
dioxide manifesté supercriticall sﬁate, 'in the presence of a
catalyst' and carbon dioxide.

The mixing ratio of the above-mentioned alcohol and
carbon dioxide is not particularly restricted, and is |
determined in view of solubility of phenolé used in the
reaction in the alcohol. The mixing ratio of the above-
mentioned alcohol and carbon dioxide is preferably 10:90 to
99:1.

Cases in which methanol _is used as the alcohol and
phenol isused as thephenolswill be illustrated specifically.
For example, when the molaf ratio of methanol to carbon dioxide
is 75:25, this mixture has a cr'itical temperature of 2047T
anda critical pressureof 12.75 MPa according to a literature-,
Journal of Chemical Thermodynamics, vol. 23, p. 970 (1991).
l When an aromatic ring of phenols is methylated under
temperature and pressure conditions wherein a mixture of
methanol and carbon dioxide manifests supercritical

condition, temperature and pressure conditions are necessary '



whereintthe;nixture manifests supercritical condition._ For
examéle, in the case of the aboVe—mentioned1nixture innwhich
the molar ratio of methanol to carbon dioxide is 75:25, a
temperatﬁre of 26473 or more and a pressure of 12.75 MPa or
more are necessary, and a temperature of 240TC or more and.
a pressure of 12.75 MPa or more are more preferable.

The reaction time in the production method (I} of the
present invention or the productionmethod (II) of the present
invention is appropriately determined, respectively,
depending on kinds of the phenols and the alcohol, and usually
in a range from 1 minute to 24 hours.

| In the respective production method, t;.he reaction has
' to be conducted in the presence of a catalyst, namely, a .
hydroxide of a metal, an alkoxide of a metal, a hydroxide of
a metal and an alkoxide of a metal, énd reactivity of
alkylation of aromatic ring can be enhanced only by addition
of a relatively small amount of the catalyst.

Typical examples of the hydroxide.of a metal include,
but are not limited to, lithiunlhydroxide, sodium hydroxide,
potassiumhydroxide, magnesiumhydroxide, calciumhydroxide,
barium hydroxide, strontium hydroxide, germanium hydroxide
and the like.

The hydroxide may be combined with an alkoxide of a
metal.

Examples of the alkoxide of a metal include, but are



not limited tb, lithium methylate, sodium methylate,
potassium methylate, dimet_hoxymagnésium, dimethoxycalcium,
dimethoxybarium, dimethoxystrontigm, tetramethoxygermanium
and the like.

The alkoxide may be combined with a hydroxide of a .
metal.

The present invention can be effected in various
reaction embodiments. For example, it may be conducted by
a batch system, or by a flow system, and the batch system is
preferabie.

An aromatic ring alkylated phenols represented by the
general formula (1) is separated from reaction mixtures after
. c.ompletion of respective reaction of the production method
(I) or the production method (II) at a purity necessary fqr :
various use. The reaction mixture may sometimes contains
unreacted raw materials or other impurities in addition to
the aromatic ring alkylated phenols.

The separation method is riot parf.icularly restricted,
and general methods such as distillation, extraction and the
like can be applied according to nature of the substituted
compound.

Namely, according to the present invention, a method
can be provided in which phenols represented by the general
formula (1) and monohydric or 'dihydric alcohoi are used, and

an aromatic ring of the phenols is alkylated in a relatively .
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smaller reaction ﬁessel at higher reéctivity, particularly
by a batch syétem, with a small amount of a catalyst.

In the present invention,.' the addition amount of a
catalyst is preferably frém 0.01 to 20% by weight, more
preferably from 0.05 to 2% by weight based on the phenols of '

the general formula (1) used in the reactiomn.

According to the present invention, an aromatic ring
alkylated phenols can be easily obtained by reacting phenols '
with alcohols in a relatively smaller reaction vessel with

a small amount of catalyst at high reactivity.

| EXAMPLE

The following examples furthei’ illustrate the present
invention in detail bellow, but do not limit the scope of the
present inventioﬁ.

Reaction materials and reaction products in examples
were identified by using a gas chromatography mass analysis
apparatus HP-6890 (GC: manufacture by Yokogawa Electric
Corp.)-HP5973 (MS: manufacture by Yokogawa Electric Corp.),
and analyzed quantitatively by using a gas chromatography
apparatus GC-353B (manufactured by GL Science) equipped with
FID (flame ionization det_ectbr) . The conversion and
selectivity in examples were calculated according to the

following methods.
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Conversion was calculated by the following formula:

(convefsion)={1—(area of chromatograph of unreacted
reaction substrates remaining in rgaction solution)/ (sum of
areas of remaining reaction substrates and whole reaction
product)}><100%. The selectivity ﬁas calculated by the
following formqla:

(selectivity)={(area of gas chromatograph of reaction
produét to be calculated)/(sunroﬁ areas of gas chromatograph
of whole'reaction.product)})(IOO%,_while hypothesizing that
areas of gas chromatograph per mol of reaction products are
equivalent.

Example 1

0.035 gof m-cresol (manufactured by Wako Pure Chemical
Industries Ltd.), 1.358 g of methanol (hanufactured by Wako
Pure Chemical Industries Ltd.) and 0.33 mg of lithium
hydroxide monohydraté (manufactured by Wako Pure Chemical
Industries Ltd.) (0.94% by weight based on m-cresol) were
charged in an autoclave (made of SUS316, inner volume: 4.5
ml) and heated up to 370C by a sand bath, to initiate a
reaction. After 15 minutes, the autoclave was quenched, and
the reaction solution was removed after the temperature of
the autoclave reached room temperature. Quantification was
conducted according to the above-mentioned method, as a
result, the conversion of m-cresol was 64 mol%, the

selectivity of 2,5-xylenol was 51 mol% and the selectivity-
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of 2,3,6-trimethylphenol was 11 mol%. Regarding other
components than these reaction products, the selectivity of
2,3-xylenol was 17 mol%, the selectivity of 3,4-xylenol was
5 ﬁol%, the selectivity of m-methylanisole was 1 mol%, the
sum of the selectivity of trimethylphenols other than
2,3,6~-trimethylphenol was 4 mol%, and the selectivity of
2,3,4,6-tetramethylphenol was 1 mol%. The components were
separated from the reaétion solution by using liquid
chromatography, and 2,5-xylenol and 2,3, 6-trimethylphenyl
were separated therefrém. The seﬁarated solutions were
analyzed by using a gas'chromatography mass analysis
apparatus, to confirm that 2,5-xyvlenol and 2,3,6-
- trimethylphenol were separated from the product. Since the
autoclave does not have a pressure gauge, the following
experiment was conducted to estimate pressure during the
reaction. Namely, a pressure gauge was installed to the same
autoclave, the same amounts of m-cresol and methanol were
charged and heated up to 370C by a sand bath, and the pressure
was measured. The estimated value of the pressure during the
reaction was 10 MPa.
Example 2

0.051 g of phenol (manufactured by Wako Pure Chemical
Industries Ltd.), 1.358 g of methanol and 0.75 mg of lithium
hydroxide monohydrate (0.15% by weight based on phenol) were

cha_rged in an autoclave (made of SUS316, inner volume: 4.5
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ml, no pressure gauge) and heated up to 400C by a sand bath,
to initiate a -reaction. After 30 minutes, the autoclave was
quenched, and the reaction solution’was removed after the
temperature of the autoclave reached room temperature.
Quantification was conducted according to the above-
mentioned method, as a result, the conversion of phenol was
36 mol%, the selectivity of o-cresol was 51 mol%, the
selectivity of p-cresol was 10 mol%, the selectivity of
2,6-xylenol was 3 mol%, and the selectivity of 2,4-xylenol
was 2 mol%. The components were separated from the reaction
solution by using liquid chromatography, and o-cresol, p-
cresol, 2,6-xylenol and 2,4-xylenol were separated therefrom.
-The separated solutions were analyzed by using a gas
chromatography mass analysis apparatus, to confirm that
o—cresol, p-cresol, 2,6-xylenol and 2,4-xylenol were
separated from the product. Since the autoclave does not have
a pressure gauge, the following experiment was conducted to
estimate pressure during the reaction. Namely, a pressure-
gauge was installed to the same autoclave, the same amounts
of phenol and methanol were charged and heated up to 400C
by a sand bath, and the pressure was measured. The estimated
value of.the pressure during the reaction was 14.7 MPa.
Comparative Example 1

0.051 g of phenol, 1.352 g of methanol and 1.0 mg of

zirconium oxide (manufactured by Kojundo Kagaku K.K.)(Z.O%‘



by weight.based- on phenol) were charged in an autoclave (made
ofSUSBlG,inﬁervolume:4.51ML nopressuregauge)andheated
up to 400C by a sand bath, to initiate a reaction. After
30 minutes, the autoclave was quenched, and the reaction
solution was removed after the temperature of the autoclave.
reached room temperature. Quantification was conducted
according to the above-mentioned method, as a result, the
conversion of phenol was 20 mol%, the selectivity of o-cresol
was 50 mol%, the selectivity of p;cresol was 3 mol%, the
selectivity of 2,6-xylenol was 2 mol%, and the gselectivity
of 2,4-xylenol was 1 mol%. Since the autoclave does not have
a pressure gauge, the following experiment was conducted to
estimate pressure during the reaction. Namely, a pressure
gauge was installed to the same autoclave, the same amounts
of phenol and methanol were charged and heated up to 400C
by a sand bath, and the pressure was measured. The estimated
value of the pressure during the reaction was 14.7 MPa.
Comparative Example 2

0.052 g of phenol, 1.358 g of methanol and 1.1 mg of
zine oxide (manufactured by Wako Pure Chemical Industries
Ltd.) (2.1% by weight based on phenol) were charged in an
autoclave {(made of SUS316, inner volume: 4.5 ml, no pressure
gauge) and heated up to 400C by a .sand bath, to initiate a
reaction. After 30 minutes, the autoclave was guenched, and

the reaction solution was removed after the temperature of
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the autdclave reached room temperature. Quantification was
conducted accbrding to the above-mentioned method,'as a
result, the conversion of phenol was 11 mol%, the selectivity
of o-cresol was 78 mol$%, ﬁhe selectivity of p-cresol was 2
mol%, the selectivity of 2,6-xylenol was 3 mol%, and 2,4—.
'#ylenol was not produced. Since the autoclave does not have
a pressure gauge, the following experiment was conducted to
estimate pressure during the reaction. Namely, a pressure
gauge was installed to the same autoclave, the same amounts
of phenol and methanol were charged and heated up to 400TC
by a sand bath, and the pressure was measured. The estimated
value of the pressure during the reaction was 14.7 MPa.
'Example 3 |

0.045 gof p-cresol (manufactured by Wako Pure Chemical
Industries Ltd.), 1.485 g of methanol and 0.25 mg of lithium
hydroxide monohydrate (0.56% by weight based on p-cresol)
were.charged in an autoclave (made of SUS316, inner volume:
4.5 ml, no pressure gauge) aﬁd heated up to 400T3hw'a sand
bath,toinitiateaxeaction. After 30 minutes, the autoclave
was quencl‘_led, and the reaction solution was removed after the
temperature of the autoclave reached room. temperature.
Quantification was conducted according to the above-
mentioned method, as a result, the .conversi-on of p~cresol was
97 mol%, and the selectivity of 2,4-xylenol was 23 mol%, and

the selectivity of 2,4,6-trimethylphenol was 61 mol%. The -
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compo_nents were sep-aréted from the reaction solution by using
liguid chrométography,- and 2,4-xylenol and 2,4,6-
trimethylphenol were separated therefrom. The separated
solutions were analyzed by using a gas chromatography mass
analysis apparatus, to confirm that 2,4-xylenol and
2,4, 6-trimethylphenol were separated from the product.
Since the autoclave does not have a pressure gauge, the
following experiment was conducted to estimate pressure
during the reaction. Namely, a pressure gauge was installed
to the séme autoclave, the same amounts of p-~cresol and
Iﬁethanol were charged and heated up to 400C by a sand bath,
and the pressure was measured. The estimated value of the
.pressure during the reaction was 15.4 MPa.
Comparative Example 3

0.051 g of p-cresol, 1.350 g of methanol and 1.2 mg
of zirconium oxide (2.4% by weight based on p-cresol) were
charged in an autoclave (made of SUS316, inner volume: 4.5
ml, no pressure gauge) and heated up to 400C by a sand bath,
to initiate a reaction. After 30 minutes, the autoclave was
gquenched, and the reaction solution was removed after the
temperature of the autoclave reached room temperature.
Quantification was conducted according tlo the above-
mentioned method, as a result, the conversion of p-cresol was
8 mol%, the seleétivity of 2,4-xylenol was 30 mol%, and

2,4,6-trimethylphenol was not produced. Since the autoclave .
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does not have a pressure gauge, the following experiment was
conducted to éstimate pressure during the reaction. Namely,
a pressure gauge was installed to th_e same autoclave, the same
amounts of p-cresol and methanol were charged and heated up
to 460°C by a sand bath, and the pressure was measured. The
estimated value of the pressure during the reaction was 14.7
MPa.

Comparative Example 4

0.052 g of p-cresol, 1.355 g of methanol and 1.3 mg
of zinc oxide (2.3% by weight based on p~cresol) were charged
in an autoclave (made of SUS316, inner volume: 4.5 ml, no
pressure gauge) and heated up to 400C by é sand bath, to
' initiate a reaction. After 30 minutes, the autoclave was
gquenched, and the reaction solution was removed after the
tempefature of the autoclave reached room temperature.
Quantification was conducted according to the above-
mentioned method, as a result, the conversion of p-cresol was
12 mol%, the selectivity of 2,4-xylenol was 81 mol% and the
selectivity of 2,4, 6-trimethylphenol was 4 mol%. Since the
autoclave does not have a pressure gauge, the following
experiment was conducted to estimate pressure during the
reaction. Namely, a pressure gauge was installed to the same
autoclave, the same amounts of p-—éresol and methanol were
charged and heated up to 400C by a sand bath, and the pressure

was measured. The estimated value of the pressure during the



reaction was 14.7 MPa.
Example 4

0.412 g of m-cresol, 1.500 g of isopropanol and 1.9
mg of lithium hydroxide (0.46% by weight based on m-cresol)
were charged in an autoclave (made of SUS316, inner volume:
4.5 ml, no pressure gauge) and heated up to 400C by a-sand
bath, to initiate a reaction. After 30minutes, the autoclave
was quenched, and the reaction solution was removed after the
temperature of theé autoclave reached room temperature.
Quantifiéation was conducted according to the above-
mentioned method, as a result, the conversion of m-cresol was
22 mol%, and the selectivity of thymol was 62 mol%. Since
' the autoclave does not have é pressure gauge, the following
experiment'was conducted to estimate pressure during the
reaction. Namely, a pressure gauge was installed to the same
autoclave, the same amounts of m-cresol and isopropanol were
charged and heated up to 40.0°C by a sand bath, and the pressure
was measured. The estimated value of the pressure during the

reaction was 10 MPa.
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What is claimed is:
1. A process for producing an aromatic ring alkylated
phenols, wherein said process comprises reacting phenols

represented by the general formula (1):

OR!

(1)

wherein, each of R, R?, R®, R? and R® independently represents
a hydrogen atom, or a linear or branched alkyl group having
"1 to 10 carbon atoms;

with monohydric or dihydric alcohol in the presence of a
hydroxide of a metal, an alkoxide of a metal, or a hydroxide
of a metal and an alkoxide of a metal under a supercriticél'
state of the alcohol.

2. The process acéording to Claim 1, wherein said
processcomprisesreactingphenolsreﬁresentaﬂbythegeneral
formula (1) with monohydric or dihydric alcohol in the
presence of carbon dioxide and, a hydroxide of a metal, an
alkoxide of a metal or a hydroxide of a metal and an alkoxide
of a métal under a supercritical state of the mixture of.
alcohol and carbon dioxide. |

3. The process according to Claim 1, wherein the

R

BT



monohfdfic alcohol is alcohol represented by the general
formula (2):-

RS-OH _ (2)
wherein, R® represent a linéar' or branched alkyl group having
1 to 10 carbon atoms.

4. The process according to Claim 2, wherein the
monohydric alcohol is alcohol represented by the general
formula (2):

Ré-OH : (2)
wherein, 'R5 represent a linear or branched alkyl group having
1 to 10 carbon atoms.

5. The process according to Claim 3, wherein RS in the
- general formula (2) is a methyl group.

6. The process according to Claim 4, wherein R® in the
general forﬁula (2) is a methyl group.

7. The process according to Claim 1, wherein the
hydroxide of a metal is lithium hydroxide, sodium hydroxide,
potassium hydroxide or caicium hydroxide.

8. The process.according to Claim 2, wherein the
hydroxide of a metal is lithium hydroxide, sodium hydroxide,
potassium hydroxide or calcium hydroxide.

9. The broceSs aécording to Claim 1, wherein the
alkoxide of a metal is lithium methylaﬁe, sodium methylate
or potassium methylate.

10. The process according to Claim 2, wherein the

T



alkoxide of a metal is lithium methylate, sodium methylate

or potassium methylate.

[
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