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Wherein, R1 and R3 are as de?ned above, R2 represents a
hydrogen atom, an alkyl or alkenyl group of 1 to 6 carbon
atoms, or an alkylidene or alkenylidene group of 1 to 6
carbon atoms, and a dotted line represents a possible bond
and any one of the three bonds represented by dotted lines
and solid lines is a double bond, in the presence of one or
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more catalysts selected from (a) a catalyst carrying tWo or
more elements selected from noble metals in Group VIII in

the periodic table and (b) an acid type palladium-supporting
catalyst. S-arylpentanols can be prepared in a high yield With
loW production of hydrocarbons Without causing a problem
With regard to corrosion of process equipment.
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PROCESS FOR PRODUCTION OF
5-ARYLPENTANOLS

[0010]

There is thus provided a process for producing a

S-arylpentanol of formula (2):

BACKGROUND OF THE INVENTION

[0001]

R1

1. Field of the Invention

[0002] The present invention relates to a process for
producing S-arylpentanols that are useful as synthetic inter

R4

(2)

HO

rnediates of perfume, rnedicarnents, agricultural chemicals

R3

and the like from pyran cornpounds.

[0003] 2. Description of the Prior Art
[0004]

Hitherto, there have been knoWn, as a method for

obtaining S-arylpentanols, a method for producing a S-aryl

3-rnethylpentanol by hydrogenolysis of 2-phenyl-4-rnethyl
enepyran using a metal catalyst such as palladium and an
acid substance such as an inorganic proton acid or acidic

diatornaceous earth (SWitZerland Patent No.655932) and a

method for producing S-phenylpentanol by hydrogenolysis
of 2-phenyltetrahydropyran in an acetic acid solution con

taining perchloric acid in the presence of a palladiurn

[0011] Wherein,
[0012]

R1 represents an aryl group Which may be

substituted With one or tWo or more of an alkyl or

alkoXy group and has 6 to 12 carbon atoms in total,
[0013] R3 represents a hydrogen atom, or an alkyl or
alkenyl group of 1 to 6 carbon atoms, and

[0014]

R4 represents R2 de?ned beloW When R2 is a

rnonovalent group or represents RZH When R2 is a
divalent group,

[0015] which comprises effecting hydrogenolysis of a
pyran compound of formula (1):

catalyst (J. Am. Chem. Soc., 70, 1490~1492 (1948)).
[0005]

On the other hand, there is no prior art for effec

(1)

tively producing a S-arylpentanol through hydrogenolysis of
a pyran compound in the absence of an acidic substance.

This is because the rate of hydrogenolysis reaction is sig
ni?cantly decreased if an acidic substance is not used.

[0006]

HoWever, a process using an acidic substance is not

industrially favorable because a large amount of by-products
is produced, the yield of a S-arylpentanol is not necessarily
high, there is a problem With regard to corrosion of process
equipment oWing to the use of the acidic substance, and
Waste is increased, thereby increasing an environmental
load.
SUMMARY OF THE INVENTION

[0007] An object of the present invention is to provide a
process for producing a S-arylpentanol in a high yield With
little amount of by-products.
[0008] Another object of the invention is to provide a
process for producing a S-arylpentanol Which does not bring
about a problem With regard to corrosion of process equip
rnent and is industrially satisfactory.

[0016] Wherein,
[0017]

R1 and R3 are as de?ned above,

[0018]

R2 represents a hydrogen atom, an alkyl or

alkenyl group of 1 to 6 carbon atoms, or an alky
lidene or alkenylidene group of 1 to 6 carbon atoms,
and
[0019]

a dotted line ( - - - ) represents a possible bond

and any one of the three bonds represented by dotted
lines and solid lines is a double bond, in the presence
of one or more catalysts selected from (a) a catalyst
carrying tWo or more elements selected from noble

metals in Group VIII in the periodic table and (b) an

acid type palladiurn-supporting catalyst.
DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0020] In the pyran compounds of the formula (1), R1 is

[0009] The present inventors have found, after intensive

preferably an aryl group having in total 6 to 12 carbon atoms

researches, that the airned product can be obtained in a high

Which may be substituted With one or tWo or more of alkyl

yield and industrially satisfactorily While suppressing pro

or alkoXy groups each having 1 to 6 carbon atoms. The aryl
group includes phenyl group and naphthyl group, and is

duction of by-products Without using a special corrosion

preferably phenyl group. R1 is particularly preferably phe

resistant equipment by effecting hydrogenolysis in the pres

nyl, or o-, rn- or p-tolyl, and most preferably phenyl.

ence of a supported catalyst of tWo or more elements

selected from the noble metals in Group VIII in the periodic

[0021] R2 is preferably a hydrogen atom or an alkyl or
alkylidene group having 1 to 6 carbon atoms, rnore prefer

table and/or an acidic-type palladiurn-supporting catalyst,
and have completed the invention.

ably a hydrogen atom, methyl group or methylene group,
and most preferably a hydrogen atom or methyl group.
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[0022] R3 is preferably a hydrogen atom or an alkyl group
having 1 to 6 carbon atoms, and particularly preferably a
hydrogen atom or methyl group.

[0023] Examples of the pyran compounds include 6-phe

nyl-4-methyl-5,6-dihydro-2H-pyran,
6-phenyl-2,4-dim
ethyl-5,6-dihydro-2H-pyran, 6-p-tolyl-4-methyl-5, 6-dihy
dro-2H-pyran, 2-phenyl-4-methylenetetrahydro-2H-pyran,
and 2-phenyl-4-methyl-5,6-dihydro-2H-pyran.
[0024]

One of the preferred embodiments of the present

invention is a process for producing a 5-arylpentanol of

formula (2a):
(23)

a carrier is preferably 0.1 to 10% by Weight, and more

preferably 0.2 to 8% by Weight of the catalyst. Total amount
of tWo or more noble metals supported on carrier(s) is

preferably 1 to 20% by Weight, more preferably 2 to 10% by
Weight of the catalyst. These catalysts can be obtained by a
Well knoWn method, for example by an impregnation sup

porting method (“Catalyst Preparation Chemistry” edited by
Atsumu OZaki, published by Kodansha) in Which a carrier is
impregnated With a metal and the resulting carrier is reduced
With hydrogen at a higher temperature. Alternatively, com
mercial products may be used as they are. Examples of such
commercial products include Palladium-Platinum-Carbon

poWder, Palladium-Carbon PoWder, Platinum-Carbon PoW
der, and Ruthenium-Carbon PoWder each manufactured by
N. E. Chemcat Corporation.

[0032] The acid type palladium-supporting catalyst used
in the present invention means such a solid palladium
catalyst in Which palladium is supported on at least one

HO

carrier selected from alumina, silica gel, barium sulfate,
Zeolite and calcium carbonate and Which shoWs a pH of less

than 7, preferably 2 to 6, particularly preferably 3 to 5.5

[0025] Wherein,
[0026]

R1 represents an aryl group Which may be

substituted With one or tWo or more of an alkyl or

alkoxy group and has 6 to 12 carbon atoms in total,
and
[0027] R28 and R3 may be the same or different and
represent a hydrogen atom, or an alkyl or alkenyl
group of 1 to 6 carbon atoms,

[0028] Which comprises effecting hydrogenolysis of a

5,6-dihydro-2H-pyran compound of formula (1a):

R1

R23

(1a)

When it is dispersed in Water. For example, When 4 g of the
catalyst is dispersed in 30 g of pure Water for 5 minutes, the
resulting Water has a pH of less than 7, preferably 2 to 6,

particularly preferably 3 to 5.5. If the pH of the catalyst is
not less than 7, production rate of a 5-arylpentanol signi?
cantly decreases. The amount of palladium in the catalyst is
preferably 0.5 to 10% by Weight, particularly 2 to 10% by
Weight of the catalyst. Such catalysts can be obtained by a
Well knoWn method, for example by impregnating a carrier
With a metal according to an impregnation supporting

method (“Catalyst Preparation Chemistry” edited by
Atsumu OZaki, published by Kodansha), and reducing the
resulting carrier With hydrogen at a higher temperature.
Alternatively, commercially available catalysts may be used.
For example, among commercially available palladium
carbon poWders manufactured by N. E. Chemcat Corpora
tion, those having a pH in the above-mentioned range may
be used.

R3

[0029] Wherein, R1, R2'‘) and R3 are as de?ned above, in the
presence of one or more catalysts selected from (a) a catalyst
carrying tWo or more elements selected from noble metals in

Group VIII in the periodic table and (b) an acid type

palladium-supporting catalyst.
[0030]

In formula (1a), preferred groups as R1 and R3 are

the same as those described for R1 and R3 in formula
R2'‘)
is preferably a hydrogen atom or an alkyl group having 1 to
6 carbon atoms, and more preferably a hydrogen atom or

methyl group.
[0031] In the catalyst carrying tWo or more elements
selected from noble metals in Group VIII in the periodic

table, the noble metals include palladium, platinum,
rhodium and ruthenium. Carriers for the noble metals

include carbon, alumina, silica gel, barium sulfate, Zeolite
and calcium carbonate. The catalyst may be tWo or more
noble metals supported on one kind of carrier, or a mixture
of tWo or more kinds of carriers each carrying one kind of

noble metal. The amount of each noble metal supported on

[0033] The amount of the catalyst to be used in the
invention is usually in a range of 0.01 to 5% by Weight,
preferably in a range of 0.05 to 5% by Weight based on the
pyran compounds although it varies depending on the
amount of the metals contained in the catalyst; use of too
little amount of the catalyst results in a loW reaction rate
While use of too much amount of the catalyst results in much

production of by-products such as hydrocarbons and exces
sive reaction products Wherein the benZene ring of a 5-aryl
pentanol is hydrogenated and thus is not economical. Par
ticularly, When the catalyst carrying tWo or more elements
selected from the noble metals in Group VIII in the periodic
table is used, it is used in an amount of 0.01 to 2% by Weight,
preferably 0.05 to 1% by Weight based on the pyran com
pounds. Either of the tWo kinds of the catalysts can be
re-used.
[0034]

The reaction in the present invention may be car

ried out using a solvent. Alcohol solvents are preferred as the

solvent and examples thereof include methanol, ethanol,
1-propanol and 2-propanl. These solvents may be used alone
or as a mixture of tWo or more thereof.

[0035] Use of too much solvent results in decrease in the
production of 5 -arylpentanols and besides is not economical.
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Thus, the amount of the solvent used in the reaction is
preferably not more than 60% by Weight based on the pyran

2-propanol, 0.50 g of 5% Pd-carbon poWder Water-contain

compound. Alternatively, solvents may not be used.

E. Chemcat Corporation) and 0.06 g of 5% Rh-carbon

[0036]

poWder Water-containing product (manufactured by N. E.

The reaction may be conducted at a constant tem

perature. HoWever, it is preferable to conduct the reaction at
a relatively loWer temperature in the early stage of reaction
and then increase the temperature at the later stage of
reaction in order to suppress production of by-products and
to increase the production rate of 5-arylpentanols.

ing product (acid-type catalyst, pH 3.9, manufactured by N.
Chemcat Corporation). After pressuriZation to 2 MPa With
hydrogen, the mixture Was subjected to reaction at 80° C. for

7 hours. After completion of the reaction, the reaction
mixture Was ?ltered to remove the catalysts and Was ana

lyZed by gas chromatography. As the result, the yield of

[0037] In the present invention, the later stage of reaction

5-phenyl-3-methylpentanol Was 80.7%. The reaction prod
uct contained 1.4% of hydrocarbons and 0.8% of excessive

begins preferably from the time When conversion of the raW
material, pyran compounds, reaches about 60 to 95%, par

reaction products.

ticularly about 80 to 90%, Which time usually corresponds
to about 1 to 4 hours after commencement of the reaction

although such time varies depending on the reaction tem
perature and the like. The reaction temperature in the later

EXAMPLE 3

[0043] In an autoclave made of SUS304 Were charged 110
g of 6-phenyl-4-methyl-5,6-dihydro-2H-pyran, 44 g of
2-propanol and 0.22 g of 4.5% Pd-0.5% Pt-carbon poWder

stage of reaction is preferably higher than that in the early
stage of reaction. At the end of the early stage of reaction,

Water-containing product (manufactured by N. E. Chemcat

the temperature is increased With time at a rate preferably in
a range of from 3 to 20° C. per minute.

the mixture Was subjected to reaction at 60° C. for 2 hours.

[0038] Hydrogenolysis of the pyran compounds is effected
at about 30 to 300° C., preferably at about 40 to 200° C. In
order to sufficiently react the raW material, pyran com

Corporation). After pressuriZation to 2 MPa With hydrogen,
It Was con?rmed by gas chromatography that the conversion
of 6-phenyl-4-methyl-5,6-dihydro-2H-pyran Was 88%.
Thereafter, the reaction temperature Was raised to 150° C. in
19 minutes and reaction Was conducted for additional 5

pounds, and to suppress production of by-products, the

hours. After completion of the reaction, the reaction mixture

reaction is desirably conducted at about 40 to 100° C.,
preferably 50 to 80 C at the early stage of reaction. There

Was ?ltered to remove the catalyst and Was analyZed by gas

after, in the later stage of reaction, the reaction temperature
is increased to a temperature higher than that in the early

methylpentanol Was 93.4%. The reaction product contained
1.3% of hydrocarbons and 2.1% of excessive reaction prod

stage of reaction by about 30 to 260° C. to enhance the
production rate of 5-arylpentanols. In order to suppress
excessive reaction of the resulting 5-arylpentanols, it is
desirable to increase the temperature in the later stage of
reaction to a temperature higher than that in the early stage
of reaction by about 30 to 160° C., more preferably by about
40 to 130° C. The reaction temperature in the later stage of
reaction is preferably in a range of from about 120 to 180°

ucts.

chromatography. As the result, the yield of 5-phenyl-3

EXAMPLE 4

[0044] In an autoclave made of SUS304 Were charged 110
g of a mixture of 6-phenyl-4-methyl-5,6-dihydro-2H-pyran,

2-phenyl-4-methyl-5,6-dihydro-2H-pyran and 2-phenyl-4
methylenetetrahydro-2H-pyran (component ratio 53:46:1

C.

according to gas chromatography), 44 g of 2-propanol and
0.22 g of 4.5% Pd-0.5% Pt-carbon poWder Water-containing

[0039] Hydrogen pressure during reaction is in a range of
0.2 to 10 MPaG, preferably 0.5 to 5 MPaG; too loWer
hydrogen pressure results in insuf?cient production rate of

product (manufactured by N. E. Chemcat Corporation).

5-arylpentanols.
[0040] The invention Will be hereinafter explained more in
detail by Way of the folloWing examples Which are not
intended to restrict the invention. In the examples, percent
ages are based on Weight.

EXAMPLE 1
[0041] In an autoclave made of SUS304 Were charged 110
g of 6-phenyl-4-methyl-5,6-dihydro-2H-pyran, 44 g of

After pressuriZation to 2 MPa With hydrogen, the mixture
Was subjected to reaction at 60° C. for 2 hours. It Was

con?rmed by gas chromatography that the conversion of the
raW material, pyran compounds, Was 88%. Thereafter, the
reaction temperature Was raised to 150° C. in 19 minutes and
reaction Was conducted for additional 5 hours. After comple
tion of the reaction, the reaction mixture Was ?ltered to
remove the catalyst and Was analyZed by gas chromatogra

phy. As the result, the yield of 5-phenyl-3-methylpentanol
Was 93.0%. The reaction product contained 1.8% of hydro
carbons and 2.1% of excessive reaction products.

2-propanol and 0.55 g of 4.5% Pd-0.5% Pt-carbon poWder

Water-containing product (manufactured by N. E. Chemcat
Corporation). After pressuriZation to 2 MPa With hydrogen,
the mixture Was subjected to reaction at 80° C. for 7 hours.

After completion of the reaction, the reaction mixture Was
?ltered to remove the catalyst and Was analyZed by gas

chromatography. As the result, the yield of 5-phenyl-3
methylpentanol Was 83.1%. The reaction product contained
3.6% of hydrocarbons and 0.8% of excessive reaction prod

EXAMPLE 5

[0045] In an autoclave made of SUS304 Were charged 150
g of 6-phenyl-4-methyl-5,6-dihydro-2H-pyran and 0.30 g of

4.5% Pd-0.5% Pt-carbon poWder Water-containing product
(manufactured by N. E. Chemcat Corporation). After pres
suriZation to 2 MPa With hydrogen, the mixture Was sub
jected to reaction at 60° C. for 2 hours. It Was con?rmed by

ucts.

gas chromatography that the conversion of 6-phenyl-4
methyl-5,6-dihydro-2H-pyran Was 84%. Thereafter, the

EXAMPLE 2
[0042] In an autoclave made of SUS304 Were charged 110
g of 6-phenyl-4-methyl-5,6-dihydro-2H-pyran, 44 g of

reaction temperature Was raised to 150° C. in 18 minutes and
reaction Was conducted for additional 5 hours After comple
tion of the reaction, the reaction mixture Was ?ltered to
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remove the catalyst and Was analyzed by gas chromatogra

phy. As the result, the yield of 5-phenyl-3-methylpentanol
Was 89.8%. The reaction product contained 0.7% of hydro
carbons and 1.9% of excessive reaction products.

of 6-phenyl-4-methyl-5,6-dihydro-2H-pyran Was 83%.
Thereafter, the reaction temperature Was raised to 150° C. in
20 minutes and reaction Was conducted for additional 5

hours. After completion of the reaction, the reaction mixture
Was ?ltered to remove the catalyst and Was analyZed by gas

EXAMPLE 6

[0046]

In an autoclave made of SUS304 Were charged 100

g of 6-phenyl-4-methyl-5,6-dihydro-2H-pyran, 50 g of
2-propanol and 1.0 g of 5% Pd-carbon poWder Water

chromatography. As the result, the yield of 5-phenyl-3
methylpentanol Was 3.5%. The reaction product contained
0.5% of hydrocarbons and 0.1% of excessive reaction prod
ucts.

containing product (acid type catalyst, pH 3.9, manufactured

COMPARATIVE EXAMPLE 2

by N. E. Chemcat Corporation). After pressuriZation to 2
MPa With hydrogen, the mixture Was subjected to reaction
at 150° C. for 8 hours. After completion of the reaction, the
reaction mixture Was ?ltered to remove the catalyst and Was

analyZed by gas chromatography. As the result, the yield of
5-phenyl-3-methylpentanol Was 87.6%. The reaction prod
uct contained 4.1% of hydrocarbons and 6.4% of excessive

reaction products.
EXAMPLE 7

[0047] In an autoclave made of SUS304 Were charged 110
g of 6-phenyl-4-methyl-5,6-dihydro-2H-pyran, 44 g of

2-propanol and 1.1 g of 5% Pd-carbon poWder Water

containing product (acid type catalyst, pH 4.1, manufactured

[0050]

In an autoclave made of SUS304 Were charged 100

g of 6-phenyl-4-methyl-5,6-dihydro-2H-pyran, 50 g of
2-propanol and 1.0 g of 5% Pd-carbon poWder Water

containing product (pH 8.6, manufactured by N. E. Chemcat
Corporation). After pressuriZation to 2 MPa With hydrogen,
the mixture Was subjected to reaction at 80° C. for 2 hours.
Thereafter, the reaction temperature Was raised to 180° C.
and reaction Was conducted for additional 6 hours. After

completion of the reaction, the reaction mixture Was ?ltered
to remove the catalyst and Was analyZed by gas chromatog

raphy. As the result, the yield of 5-phenyl-3-methylpentanol
Was 21.7%. The reaction product contained 1.8% of hydro
carbons and 1.5% of excessive reaction products.

by N. E. Chemcat Corporation). After pressuriZation to 2
MPa With hydrogen, the mixture Was subjected to reaction
at 80° C. for 1 hour. It Was con?rmed by gas chromatogra

COMPARATIVE EXAMPLE 3

phy that the conversion of 6-phenyl-4-methyl-5,6-dihydro

[0051]

2H-pyran Was 97%. Thereafter, the reaction temperature Was
raised to 150° C. in 14 minutes and reaction Was conducted

g of 6-phenyl-4-methyl-5,6-dihydro-2H-pyran, 50 g of

for additional 3 hours. After completion of the reaction, the
reaction mixture Was ?ltered to remove the catalyst and Was

analyZed by gas chromatography. As the result, the yield of
5-phenyl-3-methylpentanol Was 92.0%. The reaction prod
uct contained 1.9% of hydrocarbons and 4.1% of excessive

In an autoclave made of SUS304 Were charged 100

2-propanol, 1.0 g of 5% Pd-carbon poWder Water-containing
product (pH 8.6, manufactured by N. E. Chemcat Corpora
tion) and 12.0 g of acetic acid. After pressuriZation to 2 MPa
With hydrogen, the mixture Was subjected to reaction at 80°
C. for 1 hour. Thereafter, the reaction temperature Was raised
to 150° C. and reaction Was conducted for additional 3

hours. After completion of the reaction, the reaction mixture

reaction products.

Was ?ltered to remove the catalyst and Was analyZed by gas
EXAMPLE 8

[0048]

In an autoclave made of SUS304 Were charged 100

chromatography. As the result, the yield of 5-phenyl-3
methylpentanol Was 80.4%. The reaction product contained
10.7% of hydrocarbons and 6.5% of excessive reaction

g of 6-phenyl-4-methyl-5,6-dihydro-2H-pyran, 50 g of
2-propanol and 11.0 g of 5% Pd-carbon poWder Water

products. Black spots that are considered to be due to

containing product (acid type catalyst, pH 3.9, manufactured

made of SUS304.

by N. E. Chemcat Corporation). After pressuriZation to 2
MPa With hydrogen, the mixture Was subjected to reaction
at 60° C. for 2 hours. It Was con?rmed by gas chromatog

raphy that the conversion of 6-phenyl-4-methyl-5,6-dihy
dro-2H-pyran Was 89%. Thereafter, the reaction temperature

corrosion Were found on the inner Wall of the autoclave

[0052] According to the present invention, 5-arylpentanol
can be prepared in a high yield While suppressing production
of hydrocarbons and Without causing a problem With regard
to corrosion of process equipment.

Was raised to 150° C. in 20 minutes and reaction Was

conducted for additional 3 hours. After completion of the
reaction, the reaction mixture Was ?ltered to remove the

catalyst and Was analyZed by gas chromatography. As the
result, the yield of 5-phenyl-3-methylpentanol Was 93.1%.
The reaction product contained 0.8% of hydrocarbons and
3.8% of excessive reaction products.

What is claimed is:
1. A process for producing a 5-arylpentanol of formula

(2)1

COMPARATIVE EXAMPLE 1

<2)

[0049] In an autoclave made of SUS304 Were charged 10
g of 6-phenyl-4-methyl-5,6-dihydro-2H-pyran, 44 g of

2-propanol and 0.22 g of 5% Pd-carbon poWder Water

containing product (pH 8.6, manufactured by N. E. Chemcat
Corporation). After pressuriZation to 2 MPa With hydrogen,
the mixture Was subjected to reaction at 60° C. for 2 hours.

It Was con?rmed by gas chromatography that the conversion

HO
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7. The process according to claim 2, Wherein the catalyst

wherein,
R1 represents an aryl group Which may be substituted With
one or tWo or more of an alkyl or alkoXy group and has

6 to 12 carbon atoms in total,

R3 represents a hydrogen atom, or an alkyl or alkenyl
group of 1 to 6 carbon atoms, and

R4 represents R2 de?ned beloW When R2 is a monovalent
group or represents RZH When R2 is a divalent group,

Which comprises effecting hydrogenolysis of a pyran

compound of formula (1):

carrying tWo or more elements selected from noble metals in

Group VIII in the periodic table is a catalyst carrying

palladium and platinum.
8. The process according to claim 1, Wherein the acid type
palladium-supporting catalyst is such a catalyst that shoWs a
pH in a range of from 2 to 6 When it is dispersed in Water.
9. The process according to claim 2, Wherein the acid type
palladium-supporting catalyst is such a catalyst that shoWs a
pH in a range of from 2 to 6 When it is dispersed in Water.
10. A process for producing a S-arylpentanol of formula

(2a):
(1)
R1

R23

(2a)

HO

Wherein,
R1 and R3 are as de?ned above,

Wherein,

R2 represents a hydrogen atom, an alkyl or alkenyl group

R1 represents an aryl group Which may be substituted With

of 1 to 6 carbon atoms, or an alkylidene or alkenylidene
group of 1 to 6 carbon atoms, and

one or tWo or more of an alkyl or alkoXy group and has

a dotted line represents a possible bond and any one of the

three bonds represented by dotted lines and solid lines
is a double bond, in the presence of one or more

catalysts selected from (a) a catalyst carrying tWo or
more elements selected from noble metals in Group

VIII in the periodic table and (b) an acid type palla

dium-supporting catalyst.

6 to 12 carbon atoms in total, and

R28 and R3 may be the same or different and represent a
hydrogen atom, or an alkyl or alkenyl group of 1 to 6
carbon atoms,

Which comprises effecting hydrogenolysis of a 5,6-dihy

dro-2H-pyran compound of formula (1a):

2. The process according to claim 1, Wherein the reaction
in the later stage of reaction is conducted at a temperature

higher than that in the early stage of reaction.
3. The process according to claim 2, Wherein the reaction
temperature in the early stage of reaction is in a range of
from 40 to 100° C., and the reaction in the later stage of
reaction is conducted at a temperature higher than that in the
early stage of reaction by 30 to 160° C.
4. The process according to claim 2, Wherein the later
stage of reaction begins from the time When the conversion
of the raW material, pyran compounds, reaches 80 to 90%.
5. The process according to claim 3, Wherein the later
stage of reaction begins from the time When the conversion
of the raW material, pyran compounds, reaches 80 to 90%.
6. The process according to claim 1, Wherein the catalyst
carrying tWo or more elements selected from noble metals in

Group VIII in the periodic table is a catalyst carrying

palladium and platinum.

R1

R23

(1a)

Wherein, R1, R2'‘) and R3 are as de?ned above, in the
presence of one or more catalysts selected from (a) a
catalyst carrying tWo or more elements selected from

noble metals in Group VIII in the periodic table and (b)
an acid type palladium-supporting catalyst.

