
Synthesis of hvdroqunonb derivatives The present
invention is directed to the synthesis of compounds
having the general formula I WO 95/23780 describes
compounds useful for the inhibition of tyrosinase in
melanosomes of epidermal melanocytes and the use as
skin lightening compo sitions. Two of these compounds
are known under the names arbutin and deoxyarbutin
(4-[(tetrahydro-2H-pyran-2-yl)oxy]phenol). The
application of the compounds and the use for the
preparation of cosmetic or pharmaceutical compositions
is described in the above-mentioned WO 95/23780,
incorporated by reference. The synthesis of these
compounds, especially deoxyarbutin is described in
more details in US 5,585,525, incorporated by
reference. The synthesis is based on a two step
procedure. In a first step a protected intermediate is
prepared through coupling of a hydroquinone derivative
with an enol ether in the presence of an acid. As
suitable solvents the document mentions met hyl ene
chloride, diethyl ether, tetrahydrofuran, dioxan and
mixtures thereof, with 



methylene chloride being preferred. The product is
then recristallized from, for example, hexane. The
mentioned solvents are hazardous solvents and are
problematic in scale up.The second step comprises the
removal of the hydroxy protecting group, typi cally
using hydrazine. Hydrazine hydrate is known to be
carcinogenic. For use as a cosmetic or pharmaceutical
product it would be absolutely necessary to avoid the
presence of even traces of hydrazine hydrate in the
final product. Therefore, there is still a need to
develop an improved process which avoids the
difficulties and drawbacks of prior art. According to
one embodiment of the invention, there is provided a
method for synthesizing a compound having the general
formula wherein R represents substituents selected
independently from the group of H, F, Cl, Br, NO2,
alkyl, aryl, aralkyl, alkoxy, aryloxy, aralkoxy and
disubstituted amine R' is independently selected from
the group of H, F, Cl, Br, HO, NO2, alkyl, aryl,
aralkyl, alkoxy, aryloxy, aralkoxy and disubstituted
amine, 



n is selected from 1, 2 or 3 comprising the steps of
a) reacting in the presence of an acid(H) wherein X is
a hydroxyl protecting group and R is as defined above
with (HI) wherein R' and n are as defined above in the
presence of less than 50 % by weight of a solvent b)
removing the hydroxyl protecting group. Whereas prior
art teaches the use of large amounts of solvents (the
total reactant concentration is described as being
between 5 to 50% by weight), it has now be found that
the amount of solvent can be significantly reduced or
sol vent can be completely avoided. In preferred
embodiments the amount of solvent is less than 30%,
preferably less than 10% and more preferably less than
5% by weight. It is especially preferred that the
amount of solvent is less than 1% or that no solvent
is used. The amount of solvent is calculated on a
weight basis relative to the 



weight of compounds I I and III. Preferred acids used
in the synthesis are selected from the group
consisting of hydrochloric acid, sulphuric acid,
phosphoric acid, toluene sulphonic acid, methane
sulphonic acid and citric acid.As a hydroxy protecting
group benzyl, substituted benzyl or allyl are
especially suitable. In a preferred embodiment
compound III has a melting point below 500C. In a
further preferred embodiment, the hydroxyl protecting
group is benzyl or substituted benzyl and is
subsequently removed with hydrogen. By using less and
especially very small amounts or no solvent, problems
with scale up can be significantly reduced. Especially
the amount of hazardous solvents can be avoided when
compound III functions as a solvent. If at all
relatively unproblematic solvents can be added such as
isopropanol, methyl tetrabutyl ether or the like. In a
second embodiment, the present invention is directed
to a method for synthesizing a compound having the
general formula (I) 



whereinR represents substituents selected
independently from the group of H, F, Cl, Br, NO2,
alkyl, aryl, aralkyl, alkoxy, aryloxy, aralkoxy and
disubstituted amine R' is independently selected from
the group of H, F, Cl, Br, OH, NO2, alkyl, aryl,
aralkyl, alkoxy, aryloxy, aralkoxy and disubstituted
amine, n is selected from 1, 2 or 3 comprising the
steps of a) reacting in the presence of an acid (H)
wherein X is a hydroxyl protecting group and R is as
defined above with wherein R' and n are as defined
above b) removing the hydroxyl protecting group with
hydrogen and a catalyst in the presence of a solvent
and a base, said base having a solubility at 200C of
less than 5% by weight in the solvent. It was observed
that during hydrogenation the product undergoes
partial clea vage of the pyran or furan group.
Surprisingly, this could be prevented by adding a base
which is only slightly soluble in the solvent.
Typically, the baseshould have a solubility of less
than 5% by weight of the solvent, preferably 



less than 3% by weight of the solvent and more
preferably less than 1% by weight of the solvent.
Suitable bases are, for example, alkali and earth
alkali carbonates such as CaCO3, NaHCO3, KHCO3,
Na2CO3, K2CO3. Suitable solvents are solvents, which
are inert to hydrogenation, for example alcohols,
ethers and esters which can be branched, unbranched or
cyclic. Es pecially suitable solvents are methanol,
ethanol, isopropanol, tetrahydrofuran, diethyl ether,
methyl tetrabutyl ether, ethyl acetate, butyl acetate
and mix tures thereof. Hydrogenation is accomplished
in the presence of a catalyst. Preferred cata lysts
are based on precious metals, the most preferred
catalyst being palla dium on carbon or other supports
such as silica or aluminium oxide. In a preferred
embodiment, the synthesis makes use of both
embodiments of the invention, i.e. avoids or reduces
the amount of solvent in the first step and uses
hydrogen and a catalyst in the presence of a base in
the second step. In very preferred embodiments of the
present invention, it is applicable to compounds
wherein R is H, all R' are H and n = 2, thus the
resulting product 



being deoxyarbutin. The invention is explained in more
details by the following examples. Example 1: Step 1
To a stirred solution (without solvent) of
4-(benzyloxy)phenol (20 g, 0.1 mol) and
3,4-dihydropyran (23.5 g, 0.28 mol) was added
concentrated hydrochloric acid (0.05 ml). The reaction
mixture was stirred at 200C for 4 h. TLC Analysis
showed only traces of starting material. A solution of
1 M NaOH (20 ml) was added to neutralize the mixture,
keeping the temperature between 20 and 300C. The
mixture was stirred for 10 min and isopropanol was
added and again it was stirred for 10 min. Finally,
the product was filtered and washed with water (2 x 22
ml). The solid was suspended in water (60 ml),
isopropanol(25.5 ml) and 1 M NaOH (2.5 ml) and stirred
for 15 min. The suspension was filtered and washed
with water (10 ml). The solid product was dried in
vacuum at 400C and gave 76% yield and 99.5% of HPLC
purity (area). Example 2: Step 2 To a stirred solution
of the product (30 g, 0.105 mol), calcium carbonate
(2.79 g, 0.027 mol) and ethyl acetate (120 ml) was
added palladium on carbon (3.6 



g). The mixture was stirred at ambient temperature
under hydrogen pressure until uptake of hydrogen
ceased. The mixture was filtered and washed with ethyl
acetate. The solvent was distilled off in vacuum. The
evaporation residue was dissolved in alcohol (36 ml)
and the product precipitated by the addition of water
(144 ml). The slurry was cooled to 00C and stirred
vigorously for 2 h. Precipitated product was filtered
and washed with water, dried in vacuum to give 80% of
Deoxyarbutin with a purity of 99.8% (area by HPLC).
According to this procedure several other bases were
tested (see table). Comparative example 1 To a stirred
suspension of the product of example 1 (5 g, 0.017
mol) and ethanol (50 ml) was added 5% palladium on
charcoal with 50% water content (0.6 g). The mixture
was stirred at 600C under hydrogen gas atmosphere for
2 h. TLC showed a side product. It was cooled to 200C
and filtered over a small bed of diatomaceous earth,
washed with alcohol. The solvent was distilled in
vacuum at 400C. The oil was dissolved in alcohol (5
ml) and heated to 800C. To this mixture water (30 ml)
was added in 30 min time and the mix ture was stirred
for 25 min. The mixture was cooled to 200C and stirred
vigor 



ously for 6 h. Precipitated product was filtered and
washed with water, dried in vacuum at 400C to gave 0.4
g of a solid. No product was detectable by HPLC.Claims
1. A method for synthesising a compound having the
general formula (I) wherein R represents substituents
selected independently from the group of H, F, Cl, Br,
NO2, alkyl, aryl, aralkyl, alkoxy, aryloxy, aralkoxy
and disubstituted amine R' is independently selected
from the group of H, F, Cl, Br, OH, NO2, alkyl, aryl,
aralkyl, alkoxy, aryloxy, aralkoxy and disubstituted
amine, n is selected from 1, 2 or 3 comprising the
steps of a) reacting in the presence of an acid
(H)wherein X is a hydroxyl protecting group and R is
as defined above with (III) wherein R' and n are as
defined above together with less than 50% by 



weight of a solvent b) removing the hydroxyl
protecting group. 2. A method of claim 1 wherein the
acid is selected from the group consisting of
hydrochloric acid, sulphuric acid, phosphoric acid,
toluene sulphonic acid, methane sulphonic acid and
citric acid. 3. The method of claim 1 or 2 wherein the
hydroxyl protecting group is ben zyl, substituted
benzyl, or allyl. 4. The method of any one of claims 1
to 3 wherein the solvent is less than 30%, preferably
less than 10%, more preferably less than 5% by weight.
5. The method of claim 4 wherein the solvent is less
than 1% by weight. 6. The method of any one of claims
1 to 5 wherein the hydroxyl protecting group is benzyl
or substituted benzyl and is removed with hydrogen. 7.
The method of any one of claims 1 to 6 wherein
compound III has a melt ing point below 500C. 8. A
method for synthesising a compound having the general
formula(I) wherein 



R represents substituents selected independently from
the group of H, F, Cl, Br, NO2, alkyl, aryl, aralkyl,
alkoxy, aryloxy, aralkoxy and disubstituted amine R'
is independently selected from the group of H, F, Cl,
Br, OH, NO2, alkyl, aryl, aralkyl, alkoxy, aryloxy,
aralkoxy and disubstituted amine, n is selected from
1, 2 or 3 comprising the steps of a) reacting in the
presence of an acid (H) wherein X is a hydroxyl
protecting group and R is as defined above with
(HI)wherein R' and n are as defined above b) removing
the hydroxyl protecting group with hydrogen and a
catalyst in the presence of a solvent and a base, said
base having a solubility at 20 0C of less than 5% by
weight in the solvent. 9. The method of claim 8,
wherein the base is selected from the group con
sisting of alkali and earth alkali carbonates,
preferably CaCO3, NaHCO3, 



KHCO3, Na2CO3, K2CO3. 10. The method of claim 8 or 9,
wherein the solvent is selected from the group
consisting of alcohols, ether and esters. 11. The
method of claim 10, wherein the solvent is methanol,
ethanol, isopropanol, tetrahydrofuran, diethyl ether,
methyl tetrabutyl ether, ethyl ace tate, butyl acetate
and mixtures thereof. 12. The method of any one of
claims 8 to 11, wherein the catalyst is selected from
the group consisting of precious metals, preferably
Pd/C. 13. A method for synthesising a compound having
the general formula (I) whereinR represents
substituents selected independently from the group of
H, F, Cl, Br, NO2, alkyl, aryl, aralkyl, alkoxy,
aryloxy, aralkoxy and disubstituted amine R' is
independently selected from the group of H, F, Cl, Br,
OH, NO2, alkyl, aryl, aralkyl, alkoxy, aryloxy,
aralkoxy and disubstituted amine, n is selected from
1, 2 or 3 comprising the steps of 



a) reacting in the presence of an acid (H) wherein X
is a hydroxyl protecting group and R is as defined
above with (HI) wherein R' and n are as defined above
together with less than 50% by weight of a solvent. b)
removing the hydroxyl protecting group with hydrogen
and a catalyst in the presence of a solvent and a
base, said base having a solubility at 20 0C of less
than 5% by weight in the solvent. 


