
EP 0 337 689 B1 Description This invention relates to novel compounds
having retinoid-like activity. More specifically, the Invention re- lates
to compounds comprising a tetralln ester of phenolic acids and terephthallc
acids. The acid function of 5   the phenyl-containing moiety may also be
converted to an alcohol, aldehyde or ketone or derivatives thereof, or that
group may be alkyl or H. Related Art 10     Compounds of similar nature
wherein A is -C(O)-N(H)- are discussed In an article In the Am. Academy of
Dermatology, Sporn, M.B., et al., V. 15, No. 4, p 756 (1986); a
communication by Kagechika, H., et al, in Chem. Pharm. Bull., 32, (10) 4209
(1984); in another communication by Shudo, K, et al., In Chem. Pharm.
Bull., 33 (1) 404-407 (1985), and in published european patent, application
EP-A-170105 (to Prof. K Shudo). 15  Summary of the invention This invention
covers compounds of formula I [err] 25  where the R groups are
independently hydrogen, or lower alkyl; A is -C(O)O-, -OC(O)-, -C(O)S-, or
-SC(O)-; n Is 0-5; and Z Is H, -COB where B is -OH or a pharmaceutically
acceptable salt, or B is-[err] where [err]is an ester-forming group, or B
is -N(R)[err] where R is hydrogen or lower alkyl, or Z is -OE where E Is
hydrogen or an ether-forming group or -COR2 where R2 Is hydrogen, lower
alkyl, phenyl or lower alkyl phenyl, or Z is -CHO or 30  an acetal
derivative thereof, or Z is -COR[err]\ where [err]3 Is [err]where m is 0-4
and the sum of n and m does not exceed 4. In a second aspect, this
invention relates to the use of the compounds of formula I for treating
dermatoses such as acne, Darier's disease, psorasis, icthyosis eczema,
atopic dermatitis and epithelial cancers. These compounds are also useful
in the treatmentof arthritic diseases and otherimmunological disorders
(e.g., lupus erythematosus), In promoting wound healing and In treating dry
eye syndrome and In treating or reversing the effects of sun Induced skin
aging and damage. This Invention also relates to a pharmaceutical
formulation comprising a compound of formula I In admix- ture with a
pharmaceutically acceptable exciplent, particularly a composition having
anti-psoriatic activity. In another aspect, this invention relates to the
process for making a compound of formula I which process 40  comprises
reacting a compound of formula II or III where the X or Y of is an acid or
acid derivative which can form an ester with the corresponding compound of
formula 11 or III where X or Y is an -OH or -SH group, pre- ferably in the
presence of an ester-forming catalyst. [err] 50 where R, n and Z are the
same as defined above. To synthesize compounds where n is 1 or greater and
the corresponding formula III form is not commer- cially available, the
acid of formula III where Z is COOH can be homologated to insert the
desired number of 55  methylene groups. This homologation product, the
acid, can then be reduced to give the corresponding alde- hyde oralcohol.
Such compound can then be coupled with the corresponding formula 11
compound, the Zfunc- tional group being protected as necessary. Acids of
formula I may be converted to their salts by treating them with the
appropriate base under mild conditions. An acid of formula I can also be
converted to an ester. 2    EP 0 337 689  B1 General Embodiments
Definitions 5      The term "ester" as used here refers to and covers any
compound falling within the definition of that term as classically used in
organic chemistry. Where Z is -COOH, this term covers the products derived
from treat- 



ment of this function with alcohols. Examples are the[err]alkyl esters
(lower alkyl) or e[rr] lower alkyl phenyl esters. Where the ester Is
derived from compounds where Z is -OH, this term covers compounds of the
formula OC(O)R' where R' Is any substituted or unsubstituted aliphatic,
aromatic or aliphatic-aromatic 10  group, particularly those of 7 to 10
carbons. Preferred esters are derived from the saturated aliphatic alcohols
or acids of ten or fewer carbon atoms or the cyclic or saturated aliphatic
cyclic alcohols and acids of 5 to 10 carbon atoms. Particularly preferred
aliphatic esters are those derived from lower alkyl acids and alcohols.
Here, and where ever else used, lower alkyl means having 1-6 carbon atoms.
Also, preferred are the phenyl or lower alkylphenyl esters. 15      Amide
has the meaning ciassically accorded that term In organic chemistry. In
this Instance it includes the unsubstituted amides and all aliphatic and
aromatic mono- and di-substituted amides. Preferred amides are the mono-
and di-substituted amides derived from the saturated aliphatic radicals of
ten or fewer carbon atoms or the cyclic or saturated aliphatic-cyclic
radicals of 5 to 10 carbon atoms. Particularly preferred amides are those
derived from lower alkyl amines. Also preferred are mono- and
di-substituted amides derived from 20  the phenyl or lower alkylphenyl
amines. Unsubstituted amides are also preferred. Acetals and ketals
includes the radicals of the formula -CK where K is (-OR')2. Here, R is
loweralky. Also, K may be -[err]-where [err] is lower alkyl of 2-5 carbon
atoms, straight chain or branched. A pharmaceutically acceptable salt may
be prepared for any compound of this Invention having a func- tionality
capable of forming such salt, for example an acid or an amine
functionality. A pharmaceutically ac- 25  ceptable salt may be any salt
which retains the activity of the parent compound and does not impart any
del- eterious or untoward effect on the subject to which it is administered
in the context in which it is administered. Such a saltmay be derived from
anyorganic or inorganic acid or base. The salt may be a mono or polyvalent
ion. Of particular interest where the acid function is concerned are the
inorganic ions, sodium, potassium, cal- cium, and magnesium. Organic amine
salts may be made with amines, particularly ammonium salts such as 30
mono-, di- and trialkyl amines or ethanol amines. Salts may also be formed
with caffeine, tromethamine and similar molecules. Where there is a
nitrogen sufficiently basic as to be capable of forming acid addition
salts, such may be formed with any inorganic or organic acids or alkylating
agent such a methyl iodide. Preferred acid addition salts are those formed
with inorganic acids such as hydrochloric acid, sulfuric acid or phosphoric
acid. Any ofa numberof simple organic acids havingone, two orthree carboxyl
groups may be used formaking 35  acid addition salts. Herein, the following
numbering system is used for the instant compounds. 8 2 40 5   4 The
preferred compounds of this invention are: ethyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate benzyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate,
pentadeuteroethyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthcyloxy)benzoate, n-hexyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate,
n-tetradecyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate, ethyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)-3-methylbenzoate,
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzamide,
4-methoxymethylphenyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoate,
4-tert-butyldimethylsiloxymethylphenyl-5,5,
8,8,tetramethyl-5,6,7,8-tetrahydro-2-naphthoate,
4-formylphenyl-5,5,8,8-tetramethyl-5,6,7,8 -tetrahydro-2-naphthoate,
4-dimethoxymethylpheny-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoate,
ethyl 4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate,
benzyl 4-(3,5,5,8,8-pentamthyl-5,6,7,8-trahydro-2-naphthoyloxy)benzoate,
4-methoxymethylphenyl-3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthoate
, 



3    EP 0 337 689 B1
4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoic acid,
ethyl 4-(5,5-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate, benzyl
4-(5,6-dimethyl-5,6,7,8-terahydro-2-naphthoyloxy)benzoate,
4-(5,5-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzolc acid, 5 .
benzyl (5,5,8,8-tetramethyi-5,6,7,8-tetrahydro-2-naphthyl)terephthalate,
ethyl (5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)terephthalate, and
(5,5,8,8-tetramethyi-5,6,7,i8tetrahydro-2-naphthyl)hydrogenterephthalate.
The compounds of this invention may be administered systemically or
topically, depending on such con- sideratbons as the condition to be
treated, need for site-specific treatment, quantity of drug to be
administered, 10  and similar considerations. In the treatment of
dermatoses,it will generally be preferred to administer the drug topically,
though in certain cases such as treatment of severe cystic acne, oral
administration may also be useful. Any common topical formulation such as a
solution, suspension, gel, ointment, or salve and the like may be used.
Preparation of such topical formulations are well described in the art of
pharmaceutical formulations 15  as exemplified, for example, in Remington's
Pharmaceutical Science, Edition 17, Mack Publishing Company, Easton,
Pennsylvania. For topical application, these compounds could also be
administered as a powder or spray, particularly In aerosol form. Other
medicaments can be added to such topical formulation forsuch secondary
purposes as treating skin dryness, providing protection against light;
other medications for treating dermatoses, preventing infection, 20
reducing irritation, inflammation and the like. If the drug is to be
administered systemically, it may be confected as a powder, pill, tablet or
the like, or as a syrup or elixir for oral administration. For intravenous
or intraperitoneal administration, the compound will be prepared as a
solution or suspension capable of being administered by injection. In
certain cases, it may be useful to formulate these compounds In
suppositoryform oras an extended release formulation for deposit 25 under
the skin or for intramuscular injection. Treatment of dermatoses or any
other Indications known or discovered to be susceptible to treatment by
retinoic acid-like compounds will be effected by, administration of the
therapeutically effective dose of one or more compounds of the Instant
invention. Atherapeuticconcentrationwill be thatconcentration which effects
reduction of the particular condition, or retards its expansion. In certain
Instances, the drug potentially could 30  be used In a prophylactic manner
to prevent onset of a particular condition. A given therapeutic
concentration will vary from condition to condition and in certain
instances may vary with the severity of the condition being treated and the
patient's susceptibility to treatment. Accordingly, a given therapeutic
concentration will be best determined at the time and place through routine
experimentation. However, it is anticipated that In the treat- ment of, for
example, acne, or other such dermatoses, that a topical formulation
containing between 0.01 and 35 0.6 milligrams per milliliter of formulation
will constitute a therapeutically effective concentration. If adminis-
tered systemically, an amount between 0.01 and 2 mg per kg body weight per
day will effect a therapeutic or prophylatic result in most instances. The
retinoic acid-like activity of these compounds was confirmed through the
classic measure of retinoic acid activity Involving the effectof
retinoicacid on ornithine decarboxylase. The original workon the
correlation 40  between retinoic acid and decrease in cell proliferation
was done by Verma & Boutwell, Cancer Research, 1977 37,2196-2201. That
reference discloses that ornithine decarboxylase (ODC) activity increased
prece- dent to polyamine biosynthesis. It has been established elsewhere
that Increases In polyamine synthesis can be correlated or associated with
cellular proliferation. Thus, if ODC activity could be inhibited, cell
hyperproli- feration could be modulated. Although all causes for ODC
activity increase are unknown, it Is known that 12- 



45  0-tetradecanoylphorbol-13-acetate (TPA) induces ODC activity. Retinoic
acid Inhibits this Induction of ODC activity by TPA. The compounds of this
invention also inhibit.TPA induction of ODC as demonstrated by an assay
essentially following the procedure set out in Cancer Res.: 1662-1670,
1975. Specific Embodiments 50 The compound of this invention can be made by
a number of different synthetic chemical pathways. To illustrate this
invention, there is here outlined a series of steps which have been proven
to provide the com- pounds of formula I when such synthesis is followed in
fact and in spirit. The synthetic chemist will readily ap- preciate that
the conditions set out here are specific embodiments which can  be
generalized to any and all of 55  the compounds represented by formula 1.
Compounds of formula l where A is -C(0)0- are prepared as follows: 4    EP
0 337 689 B1 Reaction Scheme I [err] [err] 1                        2 10 5
4                          3 20 [err] [err] The case where position 2 on
the tetrahydronaphthalene ring is alkyl (methyl) are made as follows,
Scheme IA. 35                 [err] 40 45          [err] 50 [err] 55
R This reaction flow diagram illustrates specific compounds, but these
illustrations can be generalized to all compounds disclosed herein
Including those where A is C(O)S or SC(O), by varying the starting
materials or 5    EP 0 337 689 B1 selecting the appropriate intermediate.
Compounds of formula I where A is -C(O)0-, and only the 5 or 8 positions on
the tetrahydronaphthalene are methyl (alkyl) are prepared as per Reaction
Scheme II. Reaction Scheme II 1. Mg/Ether 10
[err] 2.  dimethyl ketone 16 



10 25 OH 30 12                                                     R 35
[err] Compounds of formula I where A is -OC(O)- are prepared as per
Reaction Scheme III. 45 50 55 6    EP 0 337 689 B1 Reaction Scheme III R
R       14 10 [err] [err] 15 R 20 [err] A general description for making
the compounds recited in the foregoing schemes follows. 25     The
2,5-dihydroxy-2,5-dimethylhexane of formula l is converted to its
corresponding dichloride of formula 2 by treating the dihydroxy compound
with hydrogen chloride gas. The reaction is effected at room temperature or
thereabout by bubbling hydrogen chloride gas through an aqueous
hydrochloric acid suspension of the di- hydroxy compound until a saturated
solution is obtained. The dichloride precipitates from the solution during
the process of saturation with hydrogen chloride gas. The crystalline
precipitate is collected and repeatedly washed with water and then dried,
for example, under vacuum. Compound 3, the
tetramethyltetrahydronaphthalene, and compound 6, (i.e.
pentamethyltetrahydronaph- thalene, in Reaction Scheme IA, are prepared by
reacting the 2,5-dichloro-2,5-dimethylhexane compound with benzene and
toluene, respectively under Friedel-Crafts conditions. For example, the
2,5-dichloro- material is dissolved in benzene which has been cooled to
between about -10 and 10[err]. Approximately a 50% molar ex- 35  cess of an
hydrous aluminum chloride relative to the 2,5-dichloro- material is added.
After addition of the an- hydrous aluminum chloride, the mixture is stirred
at between about 10 and 50C, preferably at room temper- ature, for between
1 and 6 hours, preferably 3 hours. The solution is then refluxed for about
30 minutes to 2 hours, but preferably approximately 1 hour. The resulting
solution is acidified and the product recovered by extraction and other
means such as fractional distillation. 40    The ketones of formula 4 or 7
in Scheme IA are obtained by treating the corresponding tetrahydronaph-
thalene with acetyl chloride in the presence of aluminum chloride.
Asuspension of aluminum chloride in a polar inert solvent is prepared under
an inert atmosphere and at reduced temperature, i.e., -10 to [err]. The
Inert atmosphere may be argon or nitrogen, preferably argon. The reaction
Is conveniently carried out in a solvent such as methylene chloride. To the
aluminum chloride suspension is added the tetrahydronaphthalene and 45
acetyl chloride via a dropping funnel or similar device. About a 5% molar
excess of acetyl chloride and 10% molar excess of aluminum chloride,
relative to the tetrahydronaphthalene material, is used. The reaction is
ef- fected with agitation (stirring) over 0.5-4 hours at a temperature
between 10-50[err]. Preferably the reaction is 



effected in about 2 hours at room temperature. Then the reaction is
quenched with water and/or ice, the product extracted and further purified
by distiilation or some other appropriate means. The carboxylic acid
function (formulas 5 & 8) made by oxidizing the ketone with some oxidant
such as a hypohalite salt or acid dichromate oxidant. Preferably the
oxidant will be a hypohalite salt and the reaction will be carried out in
the presence of a dilute base with a water-miscible organic solvent such as
an ether. For example aqueous sodium hypochlorite in a four-fold excess or
more, is mixed with dilute base such as 2N NaOH in dioxane along with the
acetyl-substituted tetrohydronaphthalene. This mixture is heated at between
about 55  room temperature and 100 degrees for 30 minutes to 4 hours,
preferably about 2 hours. A pot temperature of 60-70 degrees will effect
the oxidation in this time period. After discarding the organic layer, a
reducing agent is added to remove any residual oxidant. The solution is
then acidified with a strong acid such as sulfuric acid and the
tetrahydronaphthoic acid removed by conventional means. 7    EP 0 337 689
B1 Treating this acid, or its analogues, with the appropriate phenol or
thiophenol gives compounds of formula I. Most means for esterification or
thioesterification will provide the desired compounds of formula 1. In
these cases, esterification was effected by treating the appropriate acid
and phenol with 1,3-dicyclohexylcarbodli- mide and 4-dimethylaminopyridine.
5      If the Z group is an alcohol, aldehyde or ketone, it can first be
protected before being used in the foregoing coupling reaction. Alcohols
may be protected as ethers or esters, and aldehydes and ketones as acetals
or ketals by known methods such as those described In McOmie, Plenum
Publishing Press, 1973 and Protecting Groups Ed. Greene, John Wiley & Sons,
1981. These same procedures can be used to make ethers, acetals and ketals
at some other point in the synthetic process. 10     As regards Reaction
Scheme II, the starting material, 1-bromo-3-phenylpropane, is readily
available from any fine chemical house. Conversion of the primary bromide
to the tertiary alcohol, formula 9, Is effected by a Grignard type reaction
using magnesium, dry solventsuch as dry diethyl ether and acetone. The
magnesium is first introduced into a dry flask under an Inert atmosphere
(eg. nitrogen) with dry solvent. The bromo com- pound is then added
underthe inertatmosphere with heatto cause refluxing fora short period,
5to45 minutes. 15  Then an appropriate amount of acetone is added under a
dry, inert atmosphere. Heat is then applied to cause refluxing for about 10
to 60 minutes. Water, which can be In the form of Ice, Is then added, and
the compound purified by standard techniques. Ring closure (formula 10) is
effected by treating the tertiary alcohol with acid, preferably a strong
acid like sulfuric acid, at reduced temperature, eg. -10 to +[err]. After a
brief reaction time, the reaction product is re- 20  covered by extraction
steps commonly used in the art. The resulting
1,1-dimethyl-1,2,3,4-tetrahydronaphtha- lene Is then converted to the two
acids, 8,8-dialkyl acid and the 5,5-dialkyl acid, by the steps outlined
above under Reaction Scheme I. Preparation of compounds with the reverse
connectivity, that is where A is -OC(O)-, is illustrated in Re- action
Scheme III. The phenol, or a corresponding 2-alkyl substituted phenol, Is
reacted with a tetrahydrofuran 25  in the presence of aluminum chloride
(Friedel-Crafte reaction). An alkane or similar type solvent Is used. The
reaction is effected first at room temperature for up to 5 hours,
preferably about 2.5 hours, then at reflux for aboutan equal period of
time. Adilute solution of acid (eg. SN HCI) is then added to quench the
reaction. Normal isolation techniques are then used to recover the
compound. Terephthalic acids, the acids of Reaction Scheme III, are readily
available from mostchemical supply hous- 30  es. They may be esterified and
selectively hydrolyzed to the mono-acid. The coupling reaction used to make
the final product is the same or an obvious variation of the generalized
reaction sequence and conditions given for Reaction Scheme I. Alcohols are
made by converting the corresponding acids of formula I to the acid
chloride with thionyl 



chloride (J. March, Advanced Organic Chemistry", 2nd Edition, McGraw-HIII
Book Company), then reducing 35  the acid chloride with sodium borohydride
(March,  Ibid, pg. 1124), or bidiborane reduction. Alternatively, al-
dehydes of formula 11 can be reduced to the alcohol using sodium
borohydride. Aldehydes of formula III compounds can be prepared from the
corresponding primary alcohols using mild oxidizing agents such as
exemplified, by pyridinium dichromate in methylene chloride (Corey, E.J.,
Schmidt, G., Tet. Lett., 399, 1979). Alkylating these alcohols with
appropriate alkyl halides under Williamson reaction 40  conditions (March,
Ibid, pg. 357) gives the corresponding ethers. Acetate can be prepared from
the corresponding aldehyde by the method described In March, ibid, p 810.
Example 1 45  2,5-Dichoro-2,5-dimethylhexane Hydrogen chloride gas was
bubbled through a suspension of 48g (0.33 mol)
of2,5-dimethyl-2,5-hexanediol (Aldrich) in 600 ml of concentrated HCI until
the solution was saturated. The resultant crystalline product was collected
by filtration; washed repeatedly with water and dried on a vacuum line to
give the title compound as 50  a white crystalline material. PMR [err]: w
1.60 (12H, s), 1.94 (4H, s). Example 2 1,1,4,4-Tetramethyl-1
,2,3,4-tetrahydronaphthalene 55 Avigorouslystirred solution of 100g (0.55
mol) 2,5-dichloro-2,5-dimethylhexane in 300 ml of benzene was cooled in an
ice bath and treated with 45 g (0.34 mol) anhydrous aluminum chloride in
small portions. This mixture was stirred at room temperature for 3 hours,
refluxed for 1 hour, cooled and poured into a mixture of 8    EP 0 337 689
B1 ice and HCI. The organic layer was separated and the aqueous layer
extracted with ether. Organic fractions were combined, washed with water,
saturated [err] saturated NaCl solution and then dried (MgSO4). After
removal of solvent, the residue was fractionally distilled (78[err], 0.8
mm) to give the captioned compound as a colorless liquid. PMR [err]: w 1.3
(12H, s), 1.7 (4H, s), 7.1 (2H, m), 7.5 (2H, m). Example 3
5,5,8,8-Tetramethyl-2-acetyl-5,6,7,8-tetrahydronaphthalene 10
Asuspension of 3.45g (25.9 mmol) aluminum chloride in 15 ml methylene
chloride was cooled under argon In an Ice-salt bath and treated with
stirring with a mixture of 4g (21.2 mmol)
1,1,4,4-tetramethyl-1,2,3,4-tetra- hydronaphthalene and 1.94g (24.7 mmol)
acetyl chloride via a dropping funnel over a period of thirty minutes. The
cooling bath was removed and the mixture stirred for 2 hours, then quenched
with Ice. The organic layer was separated and the aqueous layer extracted
with 2 x 50 ml methylene chloride. Organic extracts were com- 15  bined and
washed with water and saturated NaHCO[err] solution and then dried [err].
Solvent was removed In-vacuo and the residue distilled by the kugelrohr
method (90[err]: 0.45 mm) to give the title compound as a colorless oil.
PMR [err]: w 1.32 (6H, s), 1.33 (6H, s), 1.72 (4H, s), 2.60 (3H, s), 7.41
(1H, d, J N 8.9 Hz), 7.71 (1H, dd, J N 8.8, 2.6 Hz) 7.96 (1H, d, J N 2.6
Hz). 20  Example 4 5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthoic acid
A mixture of 3.8g (16.5 mmol) of
5,5,8,8-tetramethyl-2-acetyl-5,6,7,8-tetrahydronsphthalene from the pre- 25
ceeding Example 3, 70 ml of 5.25% aqueous sodium hypochlorite (49 mmol), 25
ml of aqueous 2N NaOH and 30 ml of dioxane was heated at 60-70[err] for2
hours. The mixture was allowed to cool and the oily organic layer removed.
Then the aqueous layer was washed with two portions of ether. The aqueous
layer was then treated with sodium metabisulfite solution until the
solution was negative to the potassium Iodide/starch test. The aqu- eous
layer was then cooled and acidified with [err]. The resultant white
precipitate was collected by filtration 30  and washed with water. This
crude product was further purified by recrystallization from an
ethanol/water mix- 



ture to give the title compound as a white, crystalline solid. PMR [err]; w
1.31 (6H, s), 1.32 (6H, s), 1.71 (4H, s), 7.40 (1H, d, J N 8.8 Hz), 7.85
(1H, dd, J N 8.8 Hz, 1.8 Hz), 8.08 (1H, d, J N 1.8 Hz). Example 5 35
Preparation of 4-Substituted Phenolic Esters A. Pentadeuteroethyl
4-hydroxybenzoate - A mixture of 2.6552 9 (19.2238 mmol) of
4-hydroxybenzolc acid, 1 g (19.1864 mmol) of hexadeuteroethanol, 20 ml of
benzene and 5 drops of concentrated [err]was heat- 40     ed at reflux for
24 hours on an apparatus fitted with a Dean-Stark trap. The solvent was
removed and the residue extracted with ether. The ether extract was washed
with water, saturated[]err] and saturated NaCI solutions and then dried
(MgSO4). Solution was filtered and concentrated in-vacuo. The residue was
purified by flash chromatography (silica; 15% ethyl acetate In hexanes) to
give the title compound as a white solid. PMR (err): 6.84 (2H, d, JN8.8
Hz), 7.95 (2H, d, JN8.8 Hz). 45         Using the same general procedure,
but using n-hexanol instead, n-hexyl 4-hydroxybenzoate was syn- thesized as
a colorless, viscous oil. PMR (err): w 0.92 (3H, m), 1.36 (6H, m), 1.78
(2H, m), 4.33 (2H, q, JN6.7 Hz), 6.97 (2H, d, JN8.8 Hz), 7.99 (2H, d, JN8.8
Hz). B. n-Tetradecyl 4-hydroxybenzoate - To a solution of 2.76 g (20 mmol)
of 4-hydroxybenzoic acid and 800 mg (200 mmol) of sodium hydroxide in 12 ml
of water was added 250 mg of methyl tricaprylammonium 50     chloride and
4.67 g (17 mmol) of n-tetradecylbromide. The mixture was heated at reflux
for 4 h and then diuted with 30 ml of water. The mixture was extracted with
2x30 ml ether. The ether extracts were com- bined and washed with water and
saturated NaCI solution. The solvent was removed in-vacuo and the residue
purified by flash chromatography (silica; 10% ethyl acetate in hexanes) to
give the title compound as a white solid. PMR [err]: .w 0.88 (3H, m), 1.26
(20H, broad s), 1.42 (2H, m), 1.75 (2H, m), 4.29 (2H, 55     t, JN6.6 Hz),
6.90 (2H, d, JN8.8 Hz), 7.96 (2H, d, JN8.8 Hz). C. Tert-butyl
4-hydroxybenzoate - Excess isobutylene gas was condensed at 078[err] in a
high-pressure tube containing 13.8 g (0.1 mol) of 4-hydroxybenzoic acid
dissolved in 50 ml of dioxane and 1 ml of conc. [err] was then added to the
mixture. The tube was then sealed and the reaction mixture warmed to room
tem- 9    EP 0337 689 B1 perature and stirred for 2 hours. The mixture was
then cooled to -78C and the tube was opened and Its contents poured slowly
into an excess of saturated NaHCO3 solution. Any excess isobutylene was
removed by means of a nitrogen stream and the mixture was extracted with
ether. The ether solution was extracted with 1N NaOH solution and the ether
layer was discarded. The aqueous extract was acidified with dilute 5
[err]and then extracted with ether. The ether extract was washed with
NaHCO[err] solution and then dried 5      [err]. The solution was f itered
and the solvent removed in-vacuo. The residue was purified by flash
chromatography (silica; 40% ethyl acetate in hexanes) to give the title
compound as a white solid. PMR [err]: w 1.59 (9H, s), 6.90 (2H, d, JN8.5.
Hz), 7.89 (2H, d, JN8.5 Hz), 8.0 (1H, broad s). D. Ethyl
4-hydroxy-3-methylbenzoate - Ethyl 4-amino-3-methyibenzoate (3.85 g; 21.5
mmol) was dis- 10     solved in hot, 35% [err]/water and the mixture then
cooled to below [err]. An ice-cold solution of 1.91 g (22.5 mmol) of sodium
nitrite In 20 ml of water was then slowly added to the mixture such that
the tem- perature of the mixture never exceeded [err]. The mixture was
stirred at [err]for 10minutes and then treated with 1 g of urea and stirred
fore further 10 minutes. Asolution of 60 9 (207 mmol) of cupric nitrate
trihydrate In 750 ml of water was added to the reaction mixture followed by
2.87 g of cuprous oxide. The mixture was 15     stirred for a further 15
minutes and then extracted with 3x300 ml ether. The ether extracts were
combined and then washed with waterand saturated NaCI solution and then
dried (MgSO4). The solution was filtered, the solvent removed In-vacuo and
the residue purified by flash chromatography (silica; 13% ethyl acetate in
hexanes to 20% ethyl acetate In hexanes) to give the title compound as a
pale yellow solid. PMR [err]): 



w 1.39 (3H, t, JN7.1 Hz), 2.28 (3H, s), 4.37 (2H, q, JN7.1 Hz), 6.87 (1H,
d, JN8.5 Hz), 7.38 (1H, s), 7.79 20     (1H, dd, JN8.5 Hz, 2.0 Hz),
7.85(1H, d, JN2.0 Hz). E. Ethyl 4-hydroxy-3,5-dimethylbenzoate - Amixture
of500 mg (3 mmol) of4-hydroxy-3,5-dimethylbenzoic acid, 20 ml of absolute
ethanol and a catalytic amount of anhydrous HCI was heated at reflux for 2
h. The mixture was then poured into excess cold water and the resultant
precipitate was filtered. The precipitate was washed with water and dried
In-vacuo to give the title compound as a white solid. PMR ([err]: w 25
1.38 (3H, t, JN7.0 Hz), 2.27 (6H, s), 4.33 (2H, q, JN7.0 Hz),. 5.30 (1H,
broad s), 7.70 (2H, s). F. 4-Tert-butyldimethylsiloxymethylphenol -
Amixture of 1.24g (0.01 mole) of 4-hydroxymethylphenol, 1.8g (0.012 mole)
of tert-butyldimethylsilyl chloride, 1.7g (0.025 mole) of imidazole and 3
ml of dimethylforma- mide was stirred under nitrogen at room temperature
for 12h. The reaction mixture was poured Into water and extracted with
three portions of ether. Ether extracts were combined and washed
successively with 30     water and saturated NaCI solution and then dried
[err]. The ether solution was concentrated in-vacuo and the resultant crude
product was purfied, by flash chromatography (silica; 10% ethyl acetate In
hex- anes) to give the title compound as a colorless oil. PMR [err]: w 0.09
(6H, s), 0.93 (9H, s), 4.66 (2H, ), 5.69 (1H, broad s), 6.74 (2H, d, J N
6.9 Hz), 7.16 (2H, d, J N 6.9 Hz). G.4-Dimethoxymethylphenol -A mixture of
4.889 (40 mmol) of 4-hydroxybenzaldehyde,6.6 g (206 mmol) 35     of
methanol and 5.1 g (48 mmol) of trimethylorthoformate and 28 mg of
p-toluene sulfonic acid was stirred at room temperature for 12 h. An excess
of NaHC[err] was then added and the mixture stirred for a further 60 h. The
mixture was then filtered, the solvent removed in-vacuo and the residue
purified by flash chro- matography (silica; 20% ethyl acetate In hexanes)
to give the title compound as a viscous oil. PMR [err] w 3.26 (6H, s), 5.38
(1H, s), 6.82 (2H, d, JN8.5 Hz), 7.31 (2H, d, JN8.5 Hz), 7.36 (1H, broad
s). 40 Example 6 Ethyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate 45     A
solution of 116 mg (0.5 mmol) of
5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoic acid, 58 mg (0.5
mmol)ofethyl 4-hydroxybenzoate, 117 mg (0.56mmol) of
1,3-dicyclohexylcarbodlimide and 30mg (0.25 mmol) of
4-dimethylaminopyridine In 15 ml of methylene chloride was stirred at room
temperature for 12 hours. The reaction mixture was then filtered and the
filtrate concentrated in-vacuo. The resultant residue was purified by flash
chromatography (silica; 5% ethyl acetate in hexanes) to give the title
compound as white crystals. 50  PMR [err]: w 1.32 (6H, s), 1.36 (6H, s),
1.42 (3H, t, JN7.0 Hz), 1.73 (4H, s), 4.40 (2H, q, JN7.0 Hz), 7.28 (2H, d,
JN8.1 Hz), 7.45 (1H, d, JN8.8 Hz), 7.93 (1H, dd, JN8.8 Hz, 1.8 Hz), 8.13
(2H, d, JN8.1 Hz), 8.14 (1H, s). Using the same general procedure and
materials, but substituting the appropriate phenol for ethyl 4-hy-
droxybenzoate, the following compounds were synthesized: 55      A. Benzyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate - Using
benzyl 4-hydroxy- benzoate, the title compound was synthesized as a white,
crystalline solid. PMR [err]: w 1.32 (6H, s), 1.35 (6H, s), 1.72 (4H, s),
5.38 (2H, s), 7.24-7.48 (8H, m), 7.92 (1H, dd, JN8.8 Hz, 1.8 Hz), 8.12-8.20
(3H, m). 10    EP 0 337 689 B1 B. Pentadeuteroethyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate - Using
penta- deuteroethyl 4-hydroxybenzoate, the captioned compound was
synthesized as a colorless oil. PMR [err]: w 1.33 (6H, s), 1.36 (6H, s),
1.73 (4H, s), 7.30 (2H, d, JN8.7 Hz), 7.46 (1H, d, JN8.3 Hz), 7.96 (1H, dd,
JN8.3 Hz, 1.8 Hz), 8.15 (2H, d, JN8.7 Hz), 8.18 (1H, d, JN1.8 Hz). 5
C. n-Hexyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate - Using
n-hexyl 4-hydrox- ybenzoate, the title compound was synthesized as a
colorless oil. PMR [err]: w 0.92 (3H, m), 1.33 (6H, 



s), 1.35 (6H, s), 1.42 (6H, m), 1.74 (4H, s), 1.77 (2H, m), 4.34 (2H, t,
JN6.7 Hz), 7.30 (2H, d, JN8.8 Hz), 7A6 (1H, d, JN8.3 Hz)), 7.95 (1H, dd,
JN8.3 Hz, 1.9 Hz), 8.14 (2H, d, JN8.8 Hz), 8.17 (1H, d, JN1.9 Hz). D.
n-Tetradecyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)bonzoate - Using
n-tetradecyl 10 4-hydroxybenzoate, the title compound was synthesized as a
colorless oil. PMR [err]: w 0.83-0.94 (3H, m), 1.15-1.50 (34H, m),
1.70-1.85 (6H, m), 4.34 (2H, t, JN6.7 Hz), 7.29 (2H, d, JN8.7 Hz), 7.46 (1
H, d, JN8.4 Hz), 7.95 (1H, dd, JN8.4 Hz, 1.8 Hz), 8.14 (2H,d, JN8.7 Hz),
8.16 (1H, d, JN1.8 Hz). E. tert-Butyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate - Using
tert-butyl 4-hy- droxybenzoate, the title compound was synthesized as a
white solid. PMR [err]: w 1.33 (6H, s), 1.35 15     (6H, s), 1.62 (9H, s),
1.73 (4H, s), 7.25 (2H d, JN8.7 Hz), 7.45 (1H, d, JN 8.4 Hz), 7.93 (1H, dd,
JN8.4 Hz, 1.8 Hz), 8.07 (2H, d, JN8.7 Hz), 8.15 (1H, d, JN1.8 Hz). F. Ethyl
(5,5,8,8-tetramethyl-5,8,7,8-tetrahydro-2-naphthoyloxy)-3-methylbenzoate -
Using ethyl 4-hy- droxy-3-methylbenzoate, the title compound was
synthesized as a white solid. PMR [err]: w 1.34 (6H, s), 1.36 (6H, s), 1.41
(3H, t, JN7.2 Hz), 1.74 (4H, s), 2.30 (3H, s), 4.39 (2H, t, JN7.2 Hz), 7.22
(1H, d, JN8.4 20      Hz), 7.47 (1H, d, JN8.3 Hz), 7.94-8.04 (3H, m), 8.19
(1H, d, JN1.7 Hz). G. Ethyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)-3,5-dimethylbenzo
ate - Using ethyl 4- hydroxy-3,5-dimethylbenzoate, the title compound was
synthesized as a white solid. PMR [err]: w 1.37 (6H, s), 1.39 (6H, s), 1.44
(3H, t, JN7.0 Hz), 1.77 (4H, s), 2.27 (6H, s), 4.41 (2H, q, JN7.0 Hz), 7.50
(1H, d, JN8.4 Hz), 7.86 (2H, s), 8.03 (1 H, dd, JN8.4 Hz, 2.0 Hz), 8.23
(1H, d, JN2.0 Hz). 25      H.
4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphth-oyloxy)benzamide - Using
4-hydroxybenza- mide, the title compound was synthesized as a white solid.
PMR [err]: w 1.35 (6H, s), 1.37 (6H, s), 1.76 (4H, s), 7.32 (2H, d, JN8.6
Hz), 7.48 (1H, d, JN8.4 Hz), 7.89-7.98 (3H, m), 8.17 (1H, d, JN1.9 Hz). 1.
4-Methoxymethylphenyl 5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoate -
Using 4-methoxyme- 30     thylphenol, the title compound was synthesized as
a colorless oil. PMR [err]: w 1.36 (6H, s), 1.38 (6H, s), 1.76 (4H, s),
3.44 (3H, s), 4.52 (2H, s), 7.22 (2H, d, JN8.4 Hz), 7.43 (2H, d, JN8.4 Hz),
7.48 (1H, d, JN8.4 Hz), 7.97 (1H, dd, JN8.4 Hz, 1.5 Hz), 8.19 (1H, d, JN1.5
Hz). J.4-ert-butyldimethylsiloxymethylphenyl
5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoate Using 4-
tert-butyldimethylsiloxymethylphenol, the title compound was synthesized as
a white solid. PMR [err]: 35      w 0.14 (6H, s), 0.98 (9H, s), 1.34 (6H,
s), 1.37 (6H, s), 1.75 (4H, s), 4.79 (2H, s), 7.18 (2H, d, JN9.0 Hz), 7.40
(2H, d, JN9.0 Hz), 7.46 (1H, d, JN8.4 Hz), 7.88 (1H, dd, JN8.4 Hz, 1.7 Hz),
8.18 (1H, d, JN1.7 Hz). K. 4-Formylphenyl
5,5,8,8-tetramhyl-5,6,7,8-tetrahydro-2-naphthoate - Using
4-hydroxybenzaldehyde, the title compound was, synthesized as a white
solid. PMR [err]: w 1.32 (6H, s), 1.34 (6H, s), 1.73 (4H, s), 7.39(2H, d,
JN9.0 Hz), 7.45 (1H, d, JN8.4 Hz), 7.92-7.98 (3H, m), 8.16 (1H, d, JN1.8
Hz), 9.99 (1H, s). 40      L. 4-Acetylphenyl
5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoate - Using 4-acetylphenol,
the title compound was synthesized as a white solid. PMR [err]: w 1.36 (6H,
s), 1.38 (6H, s), 1.76 (4H,s ), 2.64 (3H1, s), 7.34 (211, d, JN8.4 Hz),
7.48 (1 H, d, JN8.4 Hz), 7.98 (1H, dd, JN8.4 Hz, 2.4 Hz), 8.07 (2H, d,
JN8.4 Hz), 8.19 (1H, d, JN2.4 Hz). M.
4-Dimethoxymethylphenyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoate
- Using 4-dimethoxy- 45      methylphenol, the title compound was
synthesized as a colorless oil. PMR [err]: w 1.32 (6H, s), 1.34 (6H, s),
1.72 (4H, s), 3.34 (6H, s), 5.44 (1H, s), 7.21 (2H, d, JN8.4 Hz), 7.44 (1H,
d, JN8.4 Hz), 7.52 (2H, d, JN8.4 Hz), 7.94 (1H, dd, JN8.4 Hz, 1.8 Hz), 8.16
(1H, d, JN1.8 Hz). N. 4-Ethoxyphenyl
5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoate - Using 4-ethoxyphenol,
the title compound was synthesized as a white solid. PMR [err]: w 1.32 (6H,
s), 1.34 (6H, s), 1.42 (3H, t, JN7.0 50      Hz), 1.72 (4H, ), 4.04 (2H, q,
JN7.0 Hz), 6.92 (2H, d, JN9.0 Hz), 7.10 (2H, d, JN9.0 Hz), 7.43(1H, d,
JN8.3 Hz), 7.93 (1H, dd, JN8.3 Hz, 1.9 Hz), 8.15 (1H, d, JN1.9 Hz). 0.
4-Benzyloxyphenyl 5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoate -
Using 4-benzyloxyphenol, the title compound was synthesized as a white
solid. PMR [err]: w 1.32 (6H, s), 1.34 (6H,s), 1.72 (4H, s), 5.07 (2H, s),
7.00 (2H, d, JN9.3 Hz), 7.11 (2H, d, JN9.3 Hz), 7.31-7.47 (6H, m), 7.92 (1
H, dd, JN8.4 Hz, 55      1.9 Hz), 8.14 (1H, d, JN1.9 Hz). 



R p-Toluyl 5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoate - Using
p-cresol, the title compound was synthesized as a white solid. PMR [err]:
w. 1.34 (6H, s), 1.36 (6H, s), 1.74 (4H, s), 2.39 (3H, s), 7.09 (2H, d,
JN8.4 Hz), 7.23 (2H, d,JN8.4 Hz), 7.45 (1H, d, JN8.3 Hz), 7.95 (1H, dd,
JN8.3 Hz, 1.9 Hz), 8.17    EP 0 337 689 B1 (1H, d, JN1.9 Hz). Q. Phenyl
5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoate - Using phenol, the
title compound was synthesized as a white solid. PMR [ERR]: w 1.35 (6H, s),
1.38 (6H, s), 1.76 (4H, s), 7.21-7.32 (3H, m), 7.41-7.50 (3H, m), 7.99 (1H,
dd, JN8.5 Hz, 1.8 Hz), 8.21 (1H, d, JN1.8 Hz). 5 Example 7.
4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoic acid 10
A mixture of 150 mg (0.3394 mmol) of benzyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)- benzoate and 50
mg of 10% palladium on carbon In 5 ml of ethyl acetate was stirred under a
hydrogen atmos- phere at room temperature for 4 hours. The reaction mixture
was then filtered and the filtrate was concentrated in-vacuo. The residue
was dissolved in ether and extracted with aqueous NaOH solution. The
aqueous extract was then acidified with glacial acetic acid and extracted
with ether. The ether extract was washed with satu- 15  rated NaCI solution
and then concentrated in-vacuo. The resultant residue was recrystallized
from ethyl acetate to give the title compound as a white solid. PMR [err]:
w 1.34 (6H, s), 1.36 (6H, s), 1.76 (4H, s), 7.33 (2H, d, J N 8.6 Hz), 7.46.
(1H, d, J N 7.8 Hz), 7.94 (1H, dd, J N 7.8 Hz, 1.8 Hz), 8.16 (1H, d, J N
1.8 Hz), 8.21 (2H, d, J N 8.6 Hz). 20  Example 8
1,1,4,4,6-Pentamethyl-1,2,3,4-tetrahydronaphthalene To a cooled (err)
mixture of 40 g (0.4341 mol) toluene and 25 g (0.195 mol)
2,2,5,5-tetramethyltetrahy- 25  drofuran was added in small portions with
stirring 26.6g (0.2 mol) of anhydrous aluminum chloride. The cooling bath
was removed and the mixture stirred at room temperature for 20h and then
heated at reflux for 2 hours. This mixture was allowed to cool to room
temperature and then the reaction quenched by pouring into a mixture of ice
and 100 ml 3N HCI. The organic layer was separated and the aqueous layer
extracted with 3 x 75 ml ether. The organic extracts were combined and
washed with 3 N HCI, saturated NaHCO3, saturated NaCI sol- 30  ution and
dried (MgSO4). Solvent was removed in-vacuo and the residue was
fractionally distilled to give the captioned compound as a colorless oil.
PMR [err]: 1.30 (6H, s), 1.32 (6H, s), 1.70 (4H, s), 2.33 (3H, s), 6.98
(1H, d, J N 7 Hz), 7.14 (1H, s), 7.23 (1H, d, J N 7 Hz). Example 9 35
2-Acetyl-3,5,5,8,8 pentamethyl 5,6,7,8-tetrahydronaphthalene To a
suspension of 13.72g (102.9 mmol) aluminum chloride in 40 ml
dichloroethane, which was cooled In an ice-acetone bath underargon, was
added with stirring over 1 h a solution of 17.11g (84.56 mmol) of
1,1,4,4,6- 40  pentamethyl -1,2,3,4-tetrahydronaphthtalene In 10 ml
dichloroethane and about 5% molar excess, relative to the
tetrahydronaphthalene, of acetyl chloride. The cooling bath was removed and
the mixture stirred at room temperature for 3 hours, then poured onto ice.
The organic layer was separated and the aqueous layer ex- tracted with 3 x
75 ml methylene chloride. The organic layers were combined and washed
several times with water, saturated NaHCO3, saturated NaCI solution and
then dried (MgSO4). Solvent was removed in-vacuo 45  and residue subjected
to kugelrohr distiliation (70C, 0.15 mm) to give the captioned compound as
a low-melt- ing yellow solid. PMR [err]: w 1.30 (6H, s), 1.32 (6H,s), 1.70
(4H, s), 2.51 (3H, s), 2.59 (3H, s), 7.16 (1H, s), 7.69 (1H, s). Example 10
50 



3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthoic acid A mixture of 8.2g
(0.0336 mol) of 2-acetyl-3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-
naphthalene, 90 ml of 1.1 9M (0.107 mol) aqueous sodium hypochlorite and 10
ml of dioxane was stirred at room temperature for 55  0.5 hours and at 60C
for 2 hours. Afurther 70 ml of 1.19M (0.0833 mol) of aqueous sodium
hypochlorite was then added to the reaction mixture and the mixture stirred
at 70[err] for 1 hours. The reaction mixture was then cooled and treated
with aqueous sodium bisulfite solution until the mixture was negative to
starch/Iodide paper. The mixture was washed with ether and then acidified
with [err]. The mixture was extracted with three por- 12    EP 0 337 689 B1
tions of ether and the ether extracts were then combined and washed
successively with water and saturated NaCI solution and then dried
(MgSO[err]). The ether solution was then concentrated and the title
compound ob- tained as colorless crystals by recrystallization from cold
ether. PMR [err]: w 1.29 (6H, s), 1.30 (6H, s), 1.69 (4H, s), 2.60 (3H, s),
7.17 (1H, s), 7.26 (1H, s). 5 Example 11 Ethyl
4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate 10
Amixture of 399.2 mg (1.6204mmol) of
3,5,5,8,8,-pentamethyl-5,6,7,8-tetrahydro-2-naphthoic acid, 271.8 mg
(1.6355 mmol) of ethyl 4-hydroxybenzoate, 336,6 mg (1.6339 mmol) of
1,3-dicyclohexylcarbodlimide and 44.5 mg (0.3642 mmol) of
4-dimethylaminopyridine In 20 ml of methylene chloride was stirred at room
tem- perature for 23h. The reaction mixture was filtered and the residue
washed with 25 ml of methylene chloride. The filtrate was concentrated
in-vacuo and the resultant crude product was purified by flash
chromatography 15  (silica; 10% ethyl acetate In hexanes) to give the title
compound as a white solid. PMR [err]: w 1.34 (6H, s), 1.36 (6H, s), 1.43
(3H, t, J N 7.2 Hz), 1.74 (4H, s), 2.66 (3H, s), 4.42 (2H, q, J N 7.2 Hz),
7.26 (1H, s), 7.31 (2H, d, J N 8.7 Hz), 8.16 (2H, d, J N 8.7 Hz), 8.17 (1
H, ). Using the same general procedure and using Instead benzyl
4-hydroxybenzoate, benzyl 4-(3,5,5,8,8-pen-
tamethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoatewas synthesized as a
colorless oil. PMR [err]: w 1.32 20  (6H, s), 1.35 (6H, s), 1.72 (4H, s),
2.63 (3H, s), 5.39 (2H, s), 7.24 (1H, s), 7.29 (2H, d, J N 8.4 Hz), 7.34 -
7.49 (5H, m), 8.14 (IH, ), 8.18 (2H, d, J N 8.4 Hz). Using the same general
procedure but using instead 4-methoxymethylphenol, 4-methoxymethylphenyl
3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthoate was synthesized as a
colorless oil. PMR [err]: w 1.34 (6H, s), 1.37 (6H, s), 1.74 (4H, s), 2.66
(3H, s), 3.43 (3H, s), 4.52 (2H, s), 7.21 (1H, s), 7.22 (2H, d, JN8.3 25
Hz), 7.26 (1H, s), 7A3 (2h, d, JN8.3 Hz), 8.17 (1H, s). Example 12
4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoic acid 30
A mixture of 430 mg (0.94 mmol) of benzyl
4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)- benzoate, 60
mg of 10% palladium on carbon and 6 ml of ethyl acetate was stirred under a
hydrogen atmos- phere at room temperature for 3 hours. A further 6 ml of
ethyl acetate was then added to the reaction mixture and mixture heated at
50[err] for 3 hours. The reaction mixture was then cooled, filtered through
celite and the 35  residue washed with 5 ml of warm ethyl acetate. The
filtrate was then concentrated in-vacuo and the resultant residue
recrystallized from a mixture of ethyl acetate and hexanes to give the
title compound as a white, crys- talline solid. PMR [err]: w 1.32 (6H, s),
1.34 (6H, s), 1.72 (4H, s), 2.62 (3H, s), 7.24 (1 H, s), 7.32 (2H, d, J N
8.2 Hz), 8.13 (IH, s), 8.20 (2H, d, J N 8.2 Hz). 40   Example 13
2-Methyl-5-phenyl-2-pentanol A mixture of 8.8 g (0.37 mol.) of magnesium
turnings and 150 ml of dry ether was placed in a 3-necked 



45  flask fitted with a nitrogen inlet, a reflux condenser and an addition
funnel containing 73.7 g (0.37 mol) of 1- bromo-3-phenylpropane. A small
amount of the bromo compound was added to the reaction mixture and the
mixture warmed in order to initiate reaction. The reaction mixture was
treated with 150 ml of dry ether and then the bromo compound was added at
such a rate as to maintain gentle reflux. The reaction mixture was heated
at reflux for a further 15 minutes and then treated slowly with 21.5 g
(0.37 mol) of acetone. The mixture 50  was heated at reflux for a further
30 minutes, cooled and then poured slowly into 300 9 of crushed ice. The
resultant white precipitate was dissolved by the addition of 20% [err]4.
The organic layer was separated and the aqueous layer extracted with ether.
The organic extracts were combined and washed with water and satu- rated
NaCI solution and then dried (MgSO4). The solution was filtered and the
solvent removed In-vacuo. The residue was distilled (120[err]; 8 mm) to
give the captioned compound as a colorless oil. PMR (err): w 1.18 55  (6H,
s,), 1.44-1.53 (2H, m), 1.62-1.72 (2H, m), 2.61 (2H, t, JN7.6 Hz),
7.16-7.30 (5H, m). 13    EP 0 337 689 B1 Example 14
1,1-Dimethyl-1,2,3,4-tetrahydronaphthalene 5      To 18 ml of ice-cold
concentrated H2804 was added 17.8 g (0.1 mol) of
2-methyl-5-phenyl-2-pentanol over 10 minutes. The mixture was then stirred
at [err] for 15 minutes and at room temperature for 15 minutes. The mixture
was treated with 50 ml of water and then extracted with ether. The ether
extracts were combined and washed with water and saturated NaCl and [err]
solutions and then dried (MgSO4). The solution was fil- tered and the
solvent removed in-vacuo. The residue was purified by distillation
(93[err]; 10 mm) to give the 10  title compound as a colorless oil. PMR
[err]: w 1.19 (6H, s), 1.45-1.53 (2H, m), 1.62-1.73 (2H, m), 2.62 (2H, t,
JN6.1 Hz), 7.14-7.30 (4H, m). Example 15 15
2-(1-hydroxyethyl)-8,8-dimethyl-5,6,7,8-tetrahydronaphthalene and
2-(1-hydroxyethyl)-5,5-dimethyl- 5,8,7,8-tetrahydronaphthalene Asolution
of4.0 g (25 mmol) of 1,1-dimethyl-1,2,3,4-tetrahydronaphthalene and 2.35g
(30 mmol) of acetyl chloride In 5 ml of methylene chloride was added slowly
to a stirred suspension of 4.27 g (32 mmol) of anhy- 20  drous aluminum
chloride In 15 ml of methylene chloride at [err]. After approximately half
the solution had been added, the cooling bath was removed and the addition
completed at room temperature. The reaction mixture was then stirred for 1
hour and poured into 70 ml of Ice-water mixture. The organic layer was
separated and washed successively with dilute HCI, water and saturated NaCI
solution and then dried (MgSO4). The solution was filtered and the solvent
removed in-vacuo and the residue distilled (100[err]; 0.1 mm) to give an
approxi- 25  mately 2:1 mixture of the ketones,
2-acetyl-8,8-dimethyl-5,6,7,8- tetrahydronaphthalene and 2-acetyl-5,5-di-
methyl- 5,6,7,8-tetrahydronaphthalene, as a colorless oil. Asolution of 4.0
g (19.8 mmol) of the mixture of ketones, prepared above, in 10 ml of dry
etherwas added slowly to a stirred mixture of 250 mg (6.7 mmol) of lithium
aluminum hydride in 30 ml of dry ether. The reaction mixture was heated at
reflux for 0.5 h and then cooled and the excess lithium aluminum hydride
destroyed by 30  the careful addition of ethyl acetate. Water was then
added to the mixture followed by sufficient dilute HCI to dissolve any
precipitate. The organic layer was separated and washed successively with
water and saturated NaCI solution and then dried (MgSO4). The solution was
filtered and the solvent removed in-vacuo. The residue was purified by
distillation (11 5[err] 1 mm) followed by high pressure liquid
chromatography (Whatman M20 Par- tisil column; 10% ethyl acetate in
hexanes; 9.9 ml/min) to give the pure title compounds as colorless viscous
35  oils. PMR (err) for2-(1
-hydroxyethyl)-8,8-dimethyl-5,6,7,8-tetrahydronaphthalene: w 1.28 (3H, s),
1.29 (3H, s), 1.47 (3H, d, JN6.6 Hz), 1.61-1.70 (2H, m), 1.72-1.83 (2H, m),
2.75 (2H, t, JN6.3 Hz), 4.82 (1H, q, JN6.6 Hz), 7.02 (1H, d, JN7.8 Hz),
7.08 (1H, dd, JN7.8 Hz, 1.8 Hz), 7.32 (1H, d, JN1.8 Hz). 



PMR (err) for 2-(1
-hydroxyethyl)-5,5-dimethyl-5,6,7,8-tetrahydronaphthalene: w 1.28 (6H,
s),1.47 (3H, 40  d, JN6.6 Hz), 1.60-1.68 (2H, m), 1.72-1.83 (2H, m), 2.74
(2H, t, JN6.4 Hz), 4.78 (1 H, q, JN6.6 Hz), 7.03 (1H, d, JN1.8 Hz), 7.11 (1
H, dd, JN8.1 Hz, 1.8 Hz), 7.29 (1 H, d, JN8.1 Hz). Example 16 45
2-Acetyl-8,8-dimethyl-5,6,7,8-tetrahydronaphthalene To a stirred solution
of 2.44 g (11.96 mmol) of
2-(1-hydroxyethyl)-8,8-dimethyl-5,6,7,8-tetrahydro- naph- thalene in 35 ml
of methylene chloride was added 6.75 g (17.9 mmol) of pyridinium dichromate
and 330 mg (1.68 mmol)ofpyridiniumtrifluoroacetate. The mixture was stirred
atroomtemperaturefor24 hand then diluted 50  with 35 ml of low-boiling
petroleum ether. The mixturewasfiltered through ashortcolumn of anhydrous
MgSO4 and silica and thefiltratethen concentrated in-vacuoto give the title
compound as a colorless oil. PMR(err): w 1.30 (6H, s), 1.60-1.70 (2H, m),
1.72-1.84 (2H, m), 2.56 (3H, s), 2.78 (2H, t, JN6.1 Hz), 7.08 (1 H, d,
JN7.8 Hz), 7.61 (1H, dd, JN7.8 Hz, 1.9 Hz), 7.93 (lH, d, JN1.9 Hz). Using
the same general procedure, but using Instead
2-(1-hydroxyethyl)-5,5-dimethyl-5,6,7,8-tetrahydro- 55   naphthalene, the
ketone, 2-acetyl-5,5-dimethyl-5,6,7,8-tetrahydronaphthalene was synthesized
as a color- less oil. PMR (err): w 1.29 (6H, s), 1.64-1.70 (2H, m),
1.76-1.87 (2H, m), 2.55 (3H, s), 2.81 (2H, t, JN6.1 Hz), 7.40 (1H, d, JN8.4
Hz), 7.64 (1H, d, JN1.8 Hz), 7.71 (1H, dd, JN8.4 Hz, 1.8 Hz). 14    EP 0
337 689 B1 Example 17 8,8-Dimethyl-5,6,7,8-tetrahydro-2-naphthoic acid 5
A mixture of 1.0 g (4.95 mmol) of
2-acetyl-8,8-dimethyl-5,6,7,8-tetrahydronaphthalene, 1.8 g of sodium hy-
droxide, 62 ml of 10% sodium hypochlorite solution, 10 ml of water and 15
ml of dioxane was heated at 65C until thin layer chromatography analysis
(silica; 10% ethyl acetate In hexanes) Indicated absence of starting
ketone. The mixture was cooled to room temperature and sodium
metablsulphite added until solution was neg- ative to starch-Iodide paper.
The mixture was then acidified (pH = 4) with dilute [err] and the resultant
pre- 10  cipitate was filtered, washed with water and dried under vacuum to
give the captioned compound as a white solid. PMR [err]: w 1.32 (6H, s),
1.64-1.72 (2H, m), 1.78-1.88 (2H, m), 2.82 (2H, t, JN6.1 Hz), 7.14 (1H, d,
JN8.4 Hz), 7.80 (1H, dd, JN8.4 Hz, 1.8 Hz), 8.10 (1H, d, JN1.8 Hz). Using
the same general procedure, but using instead
2-acetyl-5,5-dimethyl-5,6,7,8-tetrahydronaphtha- lene, the acid,
5,5-dimethyl-5,6,7,8-tetrahydro-2-naphthoic acid was synthesized as a white
solid. PMR 15  (CDC[err]): w 1.30 (6H, s), 1.64-1.71 (2H, m), 1.75-1.84
(2H, m), 2.81 (2H, t, JN6.1 Hz), 7.40 (lH, d, JN8.3 Hz), 7.81 (1H, d, JN1.8
Hz), 7.85 (1H, dd, JN8.3 Hz, 1.8 Hz). Example 18 20 Ethyl
4-(8,8-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)-benzoate A solution of
220.7 mg (1.0604 mmol) of 8,8-dimethyl-5,6,7,8-tetrahydro-2-naphthoic acid,
180.6 mg (1.0868 mmol) of ethyl 4-hydroxybenzoate, 227.3 mg (1.1034 mmol)
of 1,3-dicyclohexylcarbodlimide and 22.9 mg (0.1874 mmol) of
4-dimethylaminopyridine in 15 ml of methylene chloride was stirred at room
temperature 25  for 18 h. The reaction mixture was then filtered and the
residue washed with 10 ml of methylene chloride. The filtrate was
concentrated In-vacuo and the resultant crude product purified by flash
chromatography (silica; 5% ethyl acetate In hexanes) to give the title
compound as a colorless oil. PMR (CDCI[err]): w 1.35 (6H, s), 1.42 (3H, t,
JN7.2 Hz), 1.68-1.76 (2H, m), 1.80-1.92 (2H, m), 2.85 (2H, t, JN6.1 Hz),
4.40 (2H, q, JN7.2 Hz), 7.18 (1H, d, JN8.0 Hz), 7.31 (2H, d, JN8.7 Hz),
7.89 (1H, dd, JN8.0 Hz, 1.6 Hz), 8.11-8.22 (3H, m). 30      Using the same
general procedure, but using benzyl 4-hydroxybenzoate Instead, benzyl
4-(8,8-dimethyl- 5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate was
synthesized, a colorless oil. PMR (err): w 1.36 (6H, s), 1.68-1.77 (2H, m),
1.80-1.92 (2H, m), 2.86 (2H, t, JN6.3 Hz), 5AO (2H, s), 7.19 (1H, d, JN8.0
Hz), 7.29-7.51 (7H, m), 7.90 (1 H, d, JN8.0 Hz), 8.15-8.23 (3H, m). 



Using the same general procedure, but using Instead
5,5-dimethyl-5,6,7,8-tetrahydro-2-naphthoic acid 35  and ethyl
4-hydroxybenzoate, ethyl
4-(5,5-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate was synthe-
sized as a colorless oil. PMR [err]; w 1.33 (6H, s),1.41 (3H, t, JN7.2 Hz),
1.68-1.76 (2H, m),1.80-1.90 (2H,. m), 2.85 (2H, t, JN6.3 Hz), 4.39 (2H, q,
JN7.2 Hz), 7.28 (2H, d, JN8.7 Hz), 7.47 (1H, d, JN8.4 Hz), 790 (1H, s),
7.94 (1H, d, JN8A Hz), 8.13 (2H, d, JN8.7 Hz). Using the same general
procedure, but using instead 5,5-dimethyl-5,6,7,8-tetrahydro-2-naphthoic
acid 40  and benzyl 4-hydroxybenzoate, benzyl
4-(5,5-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate was syn-
thesized, as a white solid. PMR [err] w 1.37 (6H, s), 1.71-1.78 (2H, m),
1.82-1.92 (2H, m), 2.88 (2H, t, JN6.3 Hz), 5.42 (2H, s), 7.33 (2H, d, JN8.7
Hz), 7.37-7.53(5H, m), 7.95 (1 H. s), 7.99 (1 H, d, JN8.4 Hz), 8.20 (2H, d,
JN8.7 Hz). 45   Example 19
4-(8,8-Dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)-benzoic acid A mixture
of 120 mg (0.29 mmol) of benzyl
4(8,8-diinethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)-benzoate, 50  50 mg of
10% palladium on activated carbon and 3 ml of ethyl acetatewas stirred
undera hydrogen atmosphere at room temperature for 2 hour. The mixture was
then centrifuged and the supernatant solution decanted. The solvent was
then removed In-vacuo and the residue recrystalized from ethyl acetate to
give the captioned compound as white crystals. PMR [err]: w 1.34 (6H, s),
1.67-1.75 (2H, m), 1.78-1.90 (2H, m), 2.85 (2H, t, JN6.0 Hz), 7.18 (1H, d,
JN8.1 Hz), 7.34 (2H, d, JN8.7 Hz), 7.88 (1H, dd, JN8.1 Hz, 1.8 Hz), 8.16
(1H, d, JN1.8 55   Hz), 8.20 (2H, d, JN8.7 Hz). Using the same general
procedure, but using benzyl 4-(5,5-dimethyl- 5,6,7,8-tet-
rahydro-2-naphthoyloxy)-benzoate instead,
4-(5,5-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)-benzoic acid was
synthesized as white crystals. PMR (err): w 1.33 (6H, s), 1.67-1.74 (2H,
m), 1.78-1.89 (2H, m), 2.86 (2H, t, JN6.3 Hz), 7.33 (2H, d, JN8.8 Hz), 7.47
(1H, d, JN8.1 Hz), 7.90 (1H, d, JN1.8 Hz), 7.95 (1H, dd, JN8.1 15    EP 0
337 689 B1 Hz, 1.8 Hz), 8.20 (2H, d, JN8.8 Hz). Example 20 5
5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthol To a stirred solution of
13.2 g (0.1403 mol) of phenol and 12.8 g (0.0998 mol) of
2,2,5,5-tetramethyltetra hydrofuran in 50 ml of heptane was added 13.1 g
(0.0982 mol) of aluminum chloride In small portions. After the addition was
complete the mixture was stirred at room temperature for 2.5 hours, at
reflux for2 hours and 10  then at room temperature for a further 16 hours.
The reaction mixture was then treated with 100 ml of a 3N HCI and stirred
for 0.5 hours. The mixture was filtered and the residue washed with water
and dried ln-vacuo to give crude product. The organic layer was separated
from the filtrate and the aqueous layer extracted with 3 x 75 ml of ether.
The organic layers were combines and washed with saturated NaCi solution,
dried [err] and then concentrated In-vacuo to give further crude product.
The crude product was recrystallized from hex- 15  anes to give the title
compound as pale brown crystals. PMR [err]: w 1.26 (6H, s), 1.28 (6H, s),
1.67 (4H, S), 5.08 (1H, broad s), 6.68 (1H, dd, J N 8.7 Hz, 2.7 Hz), 6.82
(1H, d, J N 2.7 Hz), 7.16 (1H, d, J N 8.7 Hz). Example 21 20  Diethyl
terephthalate Hydrochloric acid gas was bubbled through 100 ml of absolute
ethanol until the increase in weight of the ethanol was approximately 5g.
Terephthalic acid, 16.6 g (0.1 mol), was then added to the acidified
ethanol and the mixture heated at reflux for 31 hours. The reaction mixture
was cooled, then filtered and the residue 25  washed with ethanol. The
filtrate was concentrated in-vacuo and then poured into a mixture of water
and 100 ml ether. After extraction, the ether layer was separated and
washed successively with water and saturated NaHCO3 solution and then dried
(MgSO4). The ether solution was filtered and the solvent removed in-vacuo
to give the title compound as a white solid. PMR (err): w 1.42 (6H, t, J N
7.0 Hz), 4.40 (4H, q, J N 7.0 Hz), 



8.10 (4H, s). 30 Example 22 Ethyl hydrogenterephthalate 35     Anhydrous
barium hydroxide (3.83g, 0.022 mol), was placed In a Soxhlet extractor and
continuously ex- tracted for 10 hours with hot ethanol into a refluxing
mixture of 10g (0.045 mol) of diethyl terephthalate in 100 ml of absolute
ethanol. The resultant white precipitate was filtered and then washed with
ethanol. The precip- iate was suspended In 100 ml ether and treated with
excess dilute HCI. After extraction, the ether layer was separated and
washed successivelywith waterand saturated NaCI solution and then dried
(err). The ether 40  solution was filtered and the solvent removed
in-vacuo. The resultant residue was recrystallized from aceto- nitrile to
give the title compound as a white solid. PMR (err): w 1.40 (3H, t, J N 7.0
Hz), 4.40 (2H, q, J N 7.0 Hz), 8.10 (4H, s), 9.1 (1H, broad s). Example 23
45 Dibenzyl terephthalate A mixture of 48.5 (0.25 mol) of
dimethyiterephthalate, 108g (1.0 mol) of benzyl alcohol and 0.5g of potas-
sium tert-butoxide was prepared in 500 ml, 3-necked round bottom flask
fitted with a magnetic stir bar, a therm- 50  ometer, a nitrogen inlet and
an air condenser. The stirred mixture was heated at 140[err] for 15 hours
while a rapid stream of nitrogen was passed over the surface of the
mixture. Most of the excess benzyl alcohol was then removed from the
mixture by fractional distillation. The residue was dissolved in a mixture
of ether and methylene chloride and silica was then added to the solution.
The solution was then filtered and the solvent removed in-vacuo. The
residual crude product was recrystallized from a mixture of hexanes and
tert-butyl me- 55  thyl ether to give the title compound as colorless
crystals. PMR (err): w 5.38 (4H, s), 7.35 - 7.50 (10H, m), 8.13 (4H, s). 16
EP 0 337 689 B1 Example 24 Benzyl hydrogenterephthalate 5      To a heated
mixture of 9.1 g (26 mmol) of dibenzyl terephthalate In 90 ml acetone and
30 ml water was added dropwise a solution of 1.05g (25 mmol) of lithium
hydroxide monohydrate in 10 ml of water and 10 ml of acetone. The reaction
mixture was heated at reflux for a further 30 minutes with vigorous
stirring. The re- action mixture was allowed to cool and the aqueous
solution was extracted with 2 x 10 ml of ether. The aqueous layer was then
acidified with glacial acetic acid and the resultant white precipitate
extracted with 3 x 25 ml of 10  ether. The ether extracts were combined,
washed successively with water and saturated NaCI solution and then dried
[err]. The ether solution was then filtered and the solvent removed
in-vacuo. The resultant re- sidue was recrystallized from a mixture of
acetone and water to give the captioned material as colorless crys- tals.
PMR (err): w 5.40 (2H, s), 7.36 - 7.49 (5H, m), 8.18 (4H, s). 15  Example
25 Ethyl (5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)terephthalate A
solution of 598.8 mg (2.9308) mmol)
5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthol, 542 mg (2.7912 20  mmol)
of ethyl hydrogenterephthalate, 608 mg (2.9515 mmol) of
1,3-dicyclohexylcarbodlimide and 127 mg (1.0395 mmol) of
4-dimethylaminopyridine in 30 ml of methylene chloride was stirred at room
temperature for 22h. The reaction mixture was filtered and the residue
washed with 10 ml of methylene chloride. The filtrate was concentrated
in-vacuo and the resultant crude product purifled by flash chromatography
(silica; 6% ethyl acetate in hexanes) giving the captioned material as a
white solid. PMR (err): w 1.32 (6H, s), 1.33 (6H, s), 25  1.46 (3H, t, JN
7.2 Hz), 1.73 (4H, s), 4.46 (2H, q, J N 7.2 Hz), 7.02 (1H, dd, J N 8.5 Hz,
2.5 Hz), 7.14 (1H, d, J 



N 2.5 Hz), 7.38 (1H, d, J N 8.5 Hz), 8.19 (2H, d, J N 8.1 Hz), 8.29 (2H, d,
J N 8.1 Hz). Using the same general procedure, but using benzyl
hydrogenterephthalate Instead, benzyl (5,5,8,8-tet-
ramethyl-5,6,7,8-tetrahydro-2-naphthyl)-terephthallate was synthesized as
awhite solid. PMR (err): w 1.32 (6H, s), 1.33 (6H, s), 1.74 (4H, s), 5.44
(2H, s), 7.03 (1 H, dd, J N 8.7 Hz, 2.4 Hz), 7.16 (1 H, d, J N 2.4 Hz),
7.37 - 7.54 (6H, m), 8.23 (2H, d, J N 8.7 Hz), 8.30 (2H, d, J N 8.7 Hz).
Example 26
(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)hydrogenterephthalate 35
A mixture of 400 mg (0.9 mmol) of benzyl
(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-terephtha- late, 60 mg
of 10% palladium on carbon and 5 ml of ethyl acetate was stirred under a
hydrogen atmosphere at room temperature for 3 hours. The reaction mixture
was filtered and the filtrate evaporated to dryness in- vacuo to give the
title compound as a white solid. PMR (err): w 1.30 (12H, s), 1.71 (4H, s),
7.05 (1 H, dd, J 40  N 9.0 Hz, 2.7 Hz), 7.12 (1H, d, J N 2.7 Hz), 7.36 (1H,
d, J N 9.0 Hz), 8.25 (2H, d, J N 8.4 Hz), 8.31 (2H, d, J N 8.4 Hz). Example
27 45      Preferably, these compounds will be administered topically using
various formulations. Two formulations are given as examples here. 50 55 17
EP 0 337 689 B1 Ingredient               Weight/Percent Solution 5
Retinoid                             0.1 BHT
0.1 Alcohol USP                         58.0 Polyethylene Glycol 400 NF
41.8 Retinoid                            0.1 BHT
0.1 Alcohol USP                         97.8 Hydroxypropyl Cellulose
2.0 15 Claims Claims for the following Contracting States AT, BE, DE, FR,
GB, IT, NL, SE, LI, CH, LU 1. A compound of the formula [ERR] 30      where
the R groups are independently hydrogen, or lower alkyl; A Is -C(0)O-,
-0C(0)-, -C(O)S-, or -SC(O)-; n is 0-5; and Z is H, -COB where B is -OH or
a pharmaceutically acceptable salt or B is -[err] where [err] is an
ester-forming group, or B is -N(R)[err]where R is hydrogen orloweralkyl,
orZ Is -OE where E is hydrogen or an ether-forming group or -COR2 where R2
is hydrogen, lower alkyl, phenyl or lower alkyl phenyl, or Z Is -CHO or an
acetal derivative thereof, or Z is -COR[err] where [err] is [err] where m
is 0-4 and the 35      sum of n and m does not exceed 4. 2. The compound of
claim I where n Is 0. 3. The compound of claim 1 where n is 1. 4. The
compound of claim 1 where n is 2. 4. The compound of claim 1 where n Is 2. 



5. A compound according to any one of claims 2 to 4 where A Is -C(0)0-; Z
Is -COB where B is -OH or a pharmaceutically acceptable salt, orB is
-OR[err] where [err] alkyl, or B is -N(R)2 where R is hydrogen or [err]
alkyl, or Z is -OH or an ester or ether thereof, or Z is -CHO or an acetal
thereof. 45 6. A compound according to claim 5 which is ethyl
4-(5,5,8,8-tetramethyi-5,6,7,8-tetrahydro-2-naphthoy- loxy)benzoate, or
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoic acid or a
pharma- ceutically acceptable salt thereof. 50  7. A compound of claim 5
which is
4-methoxymethylphenyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naph- thoate
or
4-dimethoxymethylphenyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoate
. 8. A compound of claim 5 which is
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)-benzamide. 55  9.
A compound of claim 5 which is
4-(8,8-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)-benzoid acid or a
pharmaceutically acceptable salt thereof, ethyl
4-(8,8-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)ben- zoate, or benzyl
4-(8,8-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate.    EP 0 337 689
B1 C   L   M   S * Ingredient            Weight/Percent Solution 5
Retinoid                             0.1 BHT
0.1 Alcohol USP                          58.0 Polyethylene Glycol 400 NF
41.8 Retinoid                             0.1 BHT
0.1 Alcohol USP                          97.8 Hydroxypropyl Cellulose
2.0 15 Claims Claims for the following Contracting States AT, BE, DE, FR,
GB, IT, NL, SE, LI, CH, LU 20 1. A compound of the formula 25
[err] R 30       where the R groups are independently hydrogen, or lower
alkyl; A is -C(O)O-, -OC(O)-, -C(O)S-, or -SC(O)-; n is 0-5; and Z is H,
-COB where B is -OH or a pharmaceutically acceptable salt, or B is -[err]
where [err] is an ester-forming group, orB is-N(R)2where R is hydrogen
orlowerakyl, orZ is-OE where E is hydrogen or an ether-forming group or
-COR2 where R2 is hydrogen, lower alkyl, phenyl or lower alkyl phenyl, or Z
is -CHO or an acetal derivative thereof, or Z Is [err]where [err] where m
is 0-4 and the 35      sum of n and m does not exceed 4. 2. The compound of
claim 1 where n is 0. 3. The compound of claim 1 where n is 1. 4.  The
compound of claim 1 where n is 2. 5. A compound according to any one of
claims 2 to 4 where A is -C(O)O-; Z is -COB where B is -OH or a
pharmaceutically acceptable salt, or B Is-[err] where [err] alkyl, or B
is-N(R)2 where R is hydrogen or [err] alkyl, or Z is -OH or an ester or
ether thereof, or Z is -CHO or an acetal thereof. 45 6. A compound
according to claim 5 which Is ethyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoy- 



loxy)benzoate, or
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoic acid or a
pharma- ceutically acceptable salt thereof. 50 7. A compound of claim 5
which is
4-methoxymethylphenyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naph- thoate
or
4-dimethoxymethylphenyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoate
. 8.  A compound of claim 5 which is
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)-benzamide. 55
9.  A compound of claim 5 which is
4-(8,8-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)-benzold acid or a
pharmaceutically acceptable salt thereof, ethyl
4-(8,8-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)ben- zoate, or benzyl
4-(8,8-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate. 18    C   L   M
S* 10. A compound of claim 5 which Is
4-(5,5-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)-benzoic acid or a
pharmaceutically accept able salt thereof, ethyl
4-(5,5-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)ben- zoate, or benzyl
4-(5,5-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate. 5   11. A
compound of any one of claims 2 to 4 where A is -C(O)O-; the position-3 R
group Is lower alkyl; Z Is - COB where B Is -OH or a pharmaceutically
acceptable salt, or B Is [err] where [err] alkyl, or B is -N(R)[err] where
R is hydrogen or [err] alkyl, or Z is -OH or an ester or ether derivative
thereof, or Z Is -CHO or an acetal derivative thereof. 12. Acompound
according to claim 11 which is
4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)- benzoic acid
or a pharmaceutically acceptable salt thereof, ethyl
4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetra- hydro-2-naphthoyloxy)benzoate or
benzyl 4(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthoy-
loxy)benzoate. 15  13. A compound according to claim 11 which is
4-methoxymethylphenyl 3,5,5,8,8-pentamethyl-5,6,7,8-tetra-
hydro-2-naphthoate or 4-formylphenyl
3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthoate. 14. A compound
according to any one of claims 2 to 4 where A Is -OC(O)-; Z Is -COB where B
is -OH or a pharmaceutically acceptable salt, or B Is -[err] where [err] is
[err] alkyl, or Z is -OH or an ester or ether thereof, or Z is -CHO or an
acetal thereof. 20 15. A compound of claim 14 which Is ethyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-terephtha- late or
(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)hydrogenterephthalate.
16. A compound according to any one of claims 1 to 15 for use in treating
psoriasis In a mammal. 25 17. A compound according to any one of claims 1
to 15 for use In treating acne in an affected mammal. 18. A pharmaceutical
composition comprising a compound defined In any one of claims 1 to 15 and
pharma- ceutically acceptable carrier. 30 19. The use of a compound as
defined in any one of claims 1 to 15 for the manufacture of a medicament
for the treating of psoriasis. 20. The use of a compound as defined in any
one of claims 1 to 15 for the manufacture of a medicament for the treating
of acne. 35 21. A process for the preparation of a compound as defined In
any one of claims 1 to 15, which process com- prises reacting a compound of
formula II or III where the X or Y is an acid or acid derivative which can
form an ester with the corresponding compound of formula III or 11 where Y
or X is an -OH or -SH group, preferably in the presence of an ester-forming
catalyst 40 [err] 



50      where R, n and Z are the same as defined above; or converting an
acid of formula I to a pharmaceuticallly acceptable salt, or converting an
acid of formula I to an ester, or converting an ester to an acid, or
converting an alcohol to an ether, or 55            converting an ether to
an alcohol, or converting an aldehyde to an acetal, or converting an acetal
to an aldehyde. 19    EP 0 337 689 B1 Claims for the following Contracting
States  ES, GR                11111111111111111111111111111 1. A process
for making a compound of the formula 5 [err] 10
[err] where the R groups are independently hydrogen, or lower alkyl; A Is
-C(O)O-, -OC(O)-, -C(O)S-, or -SC(O)-; n is 0-5; and Z is H. -COB where B
is -OH or a pharmaceutically acceptable salt, or B Is [err] where [err] Is
an ester-forming group, orB is -N(R)2where R Is hydrogen orloweralkyl, orZ
is -OE where E is hydrogen or an other-forming group or [err]where [err] is
hydrogen, lower alkyl, phenyl or lower alkyl phenyl, or Z 15 Is -CHO or an
acetal derivative thereof, or Z is -COR where [err] is [err] where m Is 0-4
and the sum of n and m does not exceed 4, which process comprises reacting
a compound of formula 11 or III where the X or Y Is an acid or acid
derivative which can form an esterwith the corresponding compound of for-
mula III or 11 where Y orX is an -OH or -SH group, preferably in the
presence of an ester-forming catalyst 20 [err] [err] where R, n and Z are
the same as defined above; or 30            converting an acid formula I to
a pharmaceutically acceptable salt, or converting an acid of formula I to
an ester, or converting an ester to an acid, or converting an alcohol to an
ether, or converting an ether to an alcohol, or 35            converting an
aldehyde to an acetal, or converting an acetal to an aldehyde. 2. The
process of claim 1 where n is 0. 40  3. The process of claim 1 where n is
1. 4.  The process of claim 1 where n Is 2. 5. The process of any one of
claims 2 to 4 where X is -COOH and Y is -OH; Z is -COB where B is -OH or B
is [err] where [err] alkyl, or B is -N(R)[err] where R is [err] alkyl, or Z
is an ester or ether derivative 45      of -OH, or Z is -CHO or an acetal
derivative thereof. 6.  The process of claim 5 which gives ethyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)ben- zoate, or
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoic acid or a
pharmaceutically acceptable salt thereof. 50 7.  The process of claim 5
which gives 4-methoxymethylphenyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-



naphthoate or 4-dimethoxymethylphenyl-5
,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoate. 8. The process of claim
5 which gives
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benza- 55
mide. 9.  The process of claim 5 which gives
4-(8,8-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)-benzoic acid or a
pharmaceutically acceptable salt thereof, ethyl
4-(8,8-dimethyl-5,6,7,8-tetrahydro-2-naphthoy- 20    EP 0337689 B1
loxy)benzoate, or benzyl
4(8,8-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate. 10. The process
of claim 5 which gives
4-(5,5-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)-benzoic acid or a
pharmaceutically acceptable salt thereof, ethyl
4-(5,5-dimethyl-5,6,7,8-tetrahydro-2-naphthoy- 5       loxy)benzoate, or
benzyl 4-(5,5-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate. 11. The
process of any one of claims 2 to 4 where X is -COOH and Y is -OH; the
position -3 R group in formula 11 is lower alkyl; Z is -COB where B is -OH
or B is [err] where [err] alkyl, or B is -N(R)2 where R is [err] is [err]
alkyl, or Z is an ester or ether derivative of -OH, or Z is -CHO or an
acetal derivative thereof. 10  12. The process of claim 11 which gives
4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)-benzoic add or
a pharmaceutically acceptable salt thereof, ethyl
4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naph- thoyloxy)benzoate or
benzyl 4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate.
13. The process of claim 11 which gives 4-methoxymethylphenyl
3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro- 15      2-naphthoate or
4-formylphenyl 3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthoate. 14.
The process of any one of claims 2 to 4 where X Is -OH and Y is -COOH; Z Is
-COB where B is -OR[err] where [err]alkyl, or Z is -OH or an ester or ether
thereof, or Z is -CHO or an acetal thereof. 20 15. The process of claim 14
which  gives ethyl
4-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-tereph- thalate or
(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)hydrogenterephthalate.
16. A process for preparing a pharmaceutical composition containing a
compound of formula I as defined In any one of claims 1 to 15 which
comprises bring the compound into association with a pharmaceutically 25
acceptable carrier. PatentansprOche 30   Patentanspr~che fur folgende
Vertragsst.aten  AT, BE, DE, FR, GB, IT, NL, SE, Li, CH, LU 1. Elne
Verbindung der Formel RU    R           ( CH2)n -Z 35
R R~~~ -R 40      wobel die R-Gruppen unabhlnglg voneinander Wasserstoff
oder ein nlederes Alkyl darstellen, A-C(O)O-, -OC(O)-, -C(O)S or -SC(O)-
bedeutet, n sine Zahl von 0 bis 5 lst und Z fOr H,-COB stsht, wobel B -OH
oder sin in der Pharmazie zulassiges Salz darstellt odor -OR, bedeutet,
wobel RI fIr sine esterbildende Gruppe stoht, oder B -N(R)2 darstelft,
wobei R Wasserstoff oder sin niederes Alkyl darstelit, oder Z -OE bedeutet,
wobel E Wasserstoff oder sine Atherbildende Gruppo odor -COR2 bedeutet,
wobel R2 Wasser- 46      stoff, ein niederes Alkyl, Phenyl oder ein
niederes Aikyphenyl darstilt, oderZ -CHO oder ein Acetalderivat desselben
bedeutet, oder Z fOr -COR3 steht, wobei R3 fMr -(CH2)mCH3 steht, wobel eine
Zahl von 0 bis 4 ist und die Summe von n und m 4 nicht Qberstelgt. 2.  Die
Verbindung nach Anspruch 1, wobel n gleich 0 ist. 50 3. Die Verbindung nach
Anspruch 1, wobel n gleich 1 ist. 4.  Die Verbindung nach Anspruch 1, wobei
n gleich 2 ist. 656  .  Eine Vorbindung nach ohnem dsr Anspriche 2 bis 4,
wobel A -C(O)O- darstellt, Z -COB bedeutet, wobel B fOr -OH oder sin in der
Pharmazie zulAssiges Salz steht, oder B fOr -OR, stsht, wobel R1 for C- bis
Cr 



Alkyl steht odor -N(R)2 bedeutet, wobei R fMr Wasserstoff oder Cj- be
Cw-Aliyl stsht, oder Z -OH oder einen Ester oder Ather desselben darstellt,
oder Z -CHO oder sin Acetal desselben bodoutet. 21    EP O 317 689 B111!1
111111 11111 Ill l A!1I 6.  Elne Verbindung  nach  Anspruch  5, welche
Athyl-4-(5,5,8,8-totramethyl-5,8,7,8-totrahydro-2- naphthoyloxy)benzoat
oder 4(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoesaure
odor ein in der Pharmazie zulaselges Salz derselben ist. 5   7.
ElneVerbindung nach Anspruch 5, welche
4-Methoxymethylphenyi-5,5,8,8-tebamethyl-5,6,7,8-tebtrahydro-2- naphthoat
oder
4-Dimethoxymethyiphenyi-5,5,8,8-tetramethyi-5,6,7,8-tetrahydro-2-naphthoat
iLt. 8.  Eine Verbindung nach Anspruch 5, welche
4-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthoy- loxy)benzamid let. 10
9.  Eine Verbindung nach Anspruch 5, welche
4(8,8-Dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)-benzoe- saure oder ein In
der Pharmazie zulassiges Saiz derselben,
Athyl-4-(8,8-dimethyl-5,6,7,8-totrahydro-2- naphthoyloxy)benzoat oder
Benzyi-4-(8,8-dimethyi-5,6,7,8-totrahydro-2-naphthoyloxy)benzoat lot. 10.
Elne Verbindung nach Anspruch 5, welche
4(5,5-Dimethyl-5,6,7,8-totrahydro-2-naphthoyloxy)-bonzoe- 15      saure
odor oin in der Pharmazle zulassiges Salz derselben,
Athyi-4-(5,5-dimethyi-5,8,7,8-tetrahydro-2- naphthoyloxy)benzoat odor
Benzyl-4-(5,5-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoat lat. 11.
Eine Verbindung nach elnem derAnsprfiche 2 bis 4, wobel A-C(O)O- bedeutot,
dle R-Gruppe am 3. GlIed sin niederes Alkyl darstolit, ZfOr -COB sbtht,
wobel B -OH odor sin In der Pharmazie zulassiges Salz be- \    20
doutet odor B Mr -OR, steht, wobel R eln CI-bis CG-Aikyl darstoilt, odor B
fOr -N(R)2 stohtj wobel R Was- serstoff oder sin C,- bis Ce-Alkyl lat, oder
Z fMr -OH odor eln Ester- odor Atherderivat desselben steht, odor Z -CHO
odor ein Acetalderivat desselben darstollt. 12. Eine Verbindung nach
Anspruch 11, welche 4-(3,5,5,8,8-Pentamothyi-5,6,7,8-tetrahydro-2-naphthoy-
25      loxy)-benzoeslure odor ein In der Pharmazle zulissiges Salz
derselben, Athyl-4-(3,5,5,8,8-pentamethyi-
5,6,7,8-tetrahydro-2-naphthoyloxy)benzoat odor
Benzyl-4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2- naphthoyloxy)benzoat
ist. 13. Eine Verbindung nach Anspruch 11, welche
4-Methoxymethylphonyl-3,5,5,8,8-pentamethyl-5,6,7,8- 30
tetrahydro-2-naphthoat odor
4-Formylphonyl-3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthoat let.
14. Eine Vorbindung nach einem der AnsprOche 2 bis 4, wobei A -OC(O)
darsteilt, Z for -COB stsht, wobel B -OH oder sin in der Pharmazie
zulassiges Salz bedeutot, odor B -OR, darstellt, wobel RI ein Cj- bis C-
Alkyl ist, odor Z -OH oder elnen Ester odor Ather desselben darstelit, odor
Z -CHO odor sin Acetal des- selben darstoilt. 15. Elne Verbindung nach
Anspruch 14, welche Athyi-4-(5,5,8,8-tetramethyI
-5,6,7,8-tbtrahydro-2-naphthyl)- torephthalat odor
(5,5,8,8-tetramethyl-5,6,7,8-totrahydro-2-naphthyl)hydrogentrephthalat iLt.
16. Eine Verbindung nach einem der Anspriche I bisl 5 zur Verwendung bei
der Behandlung von Psoriasis 40      be! einem Sfugetier. 17. Eine
Verbindung nach elnem der Anspruche I bis 15 zur Verwendung bel der
Behandlung von Akne In elnem damit befallenen Siugetler. 45  18. Eine
pharmazeutische Verbindung, welche slne in einem der Ansprflche I bis 15
definlerte Verbindung und elnen in der Pharmazle zugelassenen Trager
umfasst. 19. Verwendung elner in einem der AnsprOche I bis 15 definierton
Vorbindung fr die Hersteilung sines Me- dikaments zur Behandlung von
Psorlasis. 50 20. Verwendung elner in einem der Ansprflche I bis 15
definierten Verbindung fir die Herstollung elnes Me- dikaments zur
Behandlung von Akne. 21. Verfahren fOr die Zubereitung elner In elnem der
AnsprOche I bis 15 definlerton Verbindung, wobel das 



Verfahren darin besteht, dass sine Verbindung der Formel II oder IiI zur
Reaktlon gebracht wird, wobel 55       X oder Y sine Saure oder ein
Sluredorivat darstoiit, welche bzw. welches zur Blidung elnes Esters mit
der entsprechenden Verbindung der Formel iII oder 11 in der Lage Ist, in
welchen Formein Y oder X elne -OH- oder sine -SH-Gruppe darstsiit, wobei
diese Reaktion bevorzugt In Gegenwart eines esstrbildenden 22    EP 0 337
689 B1 Katalysators 5                            ,(CH2)n -1 R
y~~~~~ *o                              11                          Ill
stattfindet, wobel R, n und Z die oben anggebenoe Bedeutung besitzen odor,
eine Slurs der Formel I In sin In der Pharmazie zuIlssiges Salz odor 15
sine Slure der Formel I in olnen Ester oder sin Ester in sine Slurs oder
sin Alkohol In enen Ather oder sin Ather In eonen Aikohol oder sin Aidehyd
In sin Acetal odor 20            sin Acetal in sin Aldehyd umgewandelt
wird. Patentansprilche ffir folgende Vertragsstaaten: ES, GR 1. Ein
Verfahren zur Herstellung einer Verbindung der Formel -.25 RR  R          R
-    (CH2)n 'Z R R ~ R R 90                                R R wobel die
R-Gruppen unabhAngig voneinander Wasserstoff oder sin niederes Aikyl
darstellen, A-C(O)O-, -OC(O)-, -C(O)S or -SC(O)- bedeutet, n sine Zahi von
0 bis 5 ist und Z far H,-COB steht, wobel B -OH oder sin In der Pharmazie
zuilssiges Salz darstellt odor -OR1 bedeutet, wobei R1 fMr sine
esterbildende 36      Gruppe ssht, oder B -N(R)2 darsteilt, wobel R
Wasserstoff oder sin niederes Aikyl darstelit, oder Z -OE bedeutt, wobel E
Wasserstoff odor sine Atherbildende Gruppe odor -COR2 bedoutbt, wobei R2
Wasser- stoff, sin niederesAikyl, Phenyi oder sin niederes Aikyphonyl
darstelt, oderZ-CHO odor sin Acetaiderivat desselben bedeutt, odor Z fMr
-CORN steht, wobei R3 fOr -(CH2)mCH3m tsbht, wobel mome Zahl von 0 bis 4
Ist und die Summe von n und m 4 nicht Oberstsigt, wobei das Verfahren darin
bestbht, dass sine 40      Verbindung der Formel II oder iII zur Reaktlion
gebracht wird, wobel X odor Y sine Slurs oder sin Slurs- derivat darstelt,
weiche bzw. welches zur Bildung sines Esters mit der enteprechenden
Verbindung der Formel iII odor 11 in der Lags ist, In welchen Formein Y
odor X sine -OH- odor sine -SH-Gruppe darstilit, wobei diese Reaktion
bevorzugt In Gogenwart sines esterbildenden Katalysators R zCH2)n -Z R
y~~~~~ stattfindet, wobei R. n und Z die oben angegebene Bedeutung besitzen
oder, sine Slurs der Formel I in sin in dor Pharmazie zugelassenes Selz
oder sine Slurs der Formel I in einen Ester oder sin Ester in sine Saure
oder 23 



EP 0 337 689 B1 ehn Aikohol in ehen Ather oder sin Ather in olnen Alkohol
oder ein Aldehyd In eln Acetal oder sin Acetal in eln Aldehyd umgewandelt
wird. 5 2.  Des Verfahren nach Anspruch 1, wobel n gleich 0 lst. 3.  Das
Verfahren nach Anspruch 1, wobel n gleich 1 ist. 10 4. Das Verfahren nach
Anspruch 1, wobel n glelch 2 let. 5.  Des Verfahren nach *lnem der
AnsprOche 2 bls 4, wobei X -COOH und Y -OH darstilt, Z -COB bedeutet, wobel
B fOr -OH oder -OR, steht, wobel RI fOr C1- ble CO-Ai-yi Mht, odor B -N(R)2
bedeutt, wobel R for C1- bis Cs-Alkyl steht, odor Z sin Ester- odor
Atherderivat von -OH darstelit, odor Z -CHO odor sin Ace- talderivat
desselben bedeutet. 15 6.  Des Verfahren nach Anspruch 5, welches zu
Athyl-4-(5,5,8,8-tetramnethyl-5,6,7,8-tetrahydro-2- naphthoyloxy)benzoat
oder 4-(5,5,8,8-Tetramethyl-5,6,7,8-totrahydro-2-naphthoyioxy)benzoemiure
odor sin In der Pharmazie zulAssigos Salz derselben ffhrt. v    20  7.  Das
Verfahren nach Anspruch 5, welches zu
4-Methoxymethylphenyl-5,5,8,8-btramethyl-5,7,8,8-teirahydro- 2-naphthoat
oder
4-Dimethoxymsthylphenyl-5,5,8,8-tetamethyl-5,6,7,8-tetrehydro-2-naphthoat
MMhrt. 8.  Des Verfahren nach Anspruch 5, welches zu
4-(5,5,8,8-Tetramethyl-5,6,7,8-totrahydro-2-naphthoyloxy)- benzamid ffhrt
25 9.  Des Verfahren nach Anspruch 5, welches zu 4-(8,8-Dimethyl-5,6,7,8-
tetrehydro-2-naphthoyloxy) benzoesau- re odor ehiem In der Pharmazle
zulissigen Satz derselbon, AthyI4-(8,8-dImethyi-5,6,7,- tetrahydro-2-
naphthoyloxy)bonzoat odor Benzyl-4(8,8-dimsthyl-
5,6,7,8-tetrahydro-2-naphthoyioxy) benzoat ffhrt. 10. Des Verfahren nach
Anspruch 5, welches zu 4-(5,5-Dimethyi-5,6,7,8- tetrahydro-2-naphthoyloxy)-
benzoesaure oder einem In der Pharmazie zulassigen Salz derselben,
Athyl-4(5,5-dimethyi-5,6,7,8- tetrahydro-2-naphthoyloxy)benzoat oder
Bonzy+l--(5,5-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy) benzoat fuhrt.
11. Das Verfahren nach einem der Anspr0che 2 bis 4, wobel X -COOH und Y -OH
bedeutt, die R-Gruppe am 3. Glied in Formel lo ein niederes AMkyl
derstollt, Z f0r -COB steht, wobel B fOr -OH oder fOr -OR, steht, wobel RI
sin C1- bis C6-AMkyi darstelit, oder B fMr -N(R)2 steht, wobei R sin C1-
bis CrAlkyl ist, oder Z sin Ester- oder Atherderivat von -OH bedeutbt odor
Z -CHO oder sin Acetaiderivat desselben darsteilt. 12. Das Verfahren nach
Anspruch 11, welches zu
4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthoy- 40
loxy)benzoesaure oder einem  In der Pharmazle zulissigen Salz derselben,
Athyl-4-(3,5,5,8,8- pentamethyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoat
odor Benzyl-4-(3,5,5,8,8-pentamethyl-5,6,7,8-
tetrahydro-2-naphthoyioxy)benzoat fuhrt. 13. Des Verfahren nach Anspruch
11, welches zu 4-Methoxymethylphenyl-3,5,5,8,8-pentamethyl-5,6,7,8- 45
tetrahydro-2-naphthoat odor 4-Formyl
phenyl-3,5,5,8,8-pentamethyl-5,6,7,8-tbtrahydro-2-naphthoat fuhrt 14. Das
Verfahren nach elnem der Ansprflche 2 bis 4, wobel X -OH und Y -COOH
darstolit, Z fOr -COB steht, wobel B -OR, darstellt, wobel R1 sin C1- bis
CrAikyl Ist, oderZ -OH odereinen EsteroderAtherdesselben 60     aderstellt,
odor Z -CHO oder sin Acetal desselben darstelit. 15. Des Verfahren nach
Anspruch 14, welches zu Athyl-4-(5,5,8,8-tetramethyi -5,6,7,8-tetrahydro-2-
naphthyl)-terephthalat oder
(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)hydrogenterephthalat
fuhrt. 



16. Ein Verfahren zur Herstellung sines pharmazeutiachen Produkts, weiche
sine Verbindung der In elnem drAnsprfiche 1 bis 15 deflnlerten Formol I
enthalt, welches darin besteht, dass dieVerbindung mit elnem in der
Pharmazie zulassigen TrAger In Verbindung gebracht wird. 24    *C  .L   HS*
Rovendieations                                                i
Revendlcatlons pour lea Etat contractants sulvants: AT, BE, DE, FR, GB, IT,
NL, SE, Li, CH, LU 5 1. Un compose de formule RR~~~ iO  tCH2)nCH2)n -z R R
R dans loquel des radlcaux R sont Indiff6rernment un hydrog~ne, ou un
alkyle falblo; A oet -C(O)O-, -OC(O)-, 15     -C(O)S- ou -SC(O)-; n set
0-5; at Z et H, -COB dant lequel B eat-OH ou un se acceptable au point de
vue pharmacoutique, ou B eat -OR1 dans lequel RI eat un groupement
ester-formateur, ou B eat -N(R)2 dins loquel R eat de l'hydrogbne ou un
alkyle falble, ou Z eat -OE dans lequel E eat de l'hydrogAne ou un
groupementester-formateur ou -COR2 dans loquel R2est de I'hydrogbne ou un
alkylefalble, un phenyle 2,     aou un ph6nyl-alkyle falble, ou Z oet -CHO
ou un d6rIv6 acetal de celul-ci, Cu Z eat -COR3 dans lequel Ra est
-(CH2)mCHa dans lequel m est 0-4 et la somme de n et de m nWexcede pas 4.
2. Le compose de la revendicatfon I dans lequel n eat 0. 3.  Le compoas de
la revendication I dans lequal n ost 1. 25 4. Le compose de la
revendication I dans loquel n eat 2. 5. Un compose selon une quelconque des
revendications 2 A 4 dans lequel Aest -C(O)O-; Z est -COB dans loquel B est
O-H ou un sol acceptable au point de vue phermacoutique, ou B et -OR, dans
loquol RI set - -30   un alkyle C1 A CG, ou B eat -N(R)2 dans loqudl R eat
de l'hydrogbne ou un alkyle C1 A Cs, ou Z est -OH ou un ester ou un ether
de celul-ci, ou Z est -CHO ou un ac6tal de colul-ci. 6. Un compose selon Ia
revendication 5 qui est un 6thyl
4-(5,5,8,8-t6tramethyl-5,8,7,8,-tetrahydro-2-naph- thoyloxy) benzoate, ou
un acide 4(5,5,8,8-tet amthyl-5,6,7,8,-tetrahydro-2-naphthoyloxy) benzolque
ou 3S      un eel de celul-ci acceptable au point de vue pharmaceutique. 7.
Un compose selon Ia revendication 5 qui eat.
4-m6thoxym6thylph6nyl-5,5,8,8-t6tram6thyl-5,6,7,8-tera-
hydro-2-naphthoateou
4-dim6thoxym6thylph6nyl-5,5,8,8,-t6tram6thyl-5,6,7,8-t6trahydro-2-naphthoat
e. *         8. Un compose selon la rovendication 5 qui est
4-5,5,8,8-t6tram6thyl-5,6,7,8,-tetrahydro-2-naphthoyloxy) bernzamide. 9.
Un compose selon la revendication 5 qul est un acide
4-(8,8,-dim6thyl-5,6,7,8-t6trahydro-2-naphthoy- loxy)benzoique ou un sel de
colul-ci acceptable au point de vue pharmaceutlque, ethyl 4-(8,8-dimethyl-
5,6,7,8,-tetrahydro-2-naphthoyloxy) benzoate, ou benzyl
4-(8,8-dim6thyl-5,6,7,8-thtrahydro-2-naphthoy- 4S     loxy) benzoate. 10.
Un compose selon la revendicatbon 5 dans lequel un acide
4-(5,5,-dim6thyl-5.8,7,8-t6trahydro-2-naph- thoyloxy) benzoTque ou un ael
de celul-cl acceptable au point de vue pharmaceutique, 6thyl 4-(5,5-dIm6-
thyl-5,6,7,8,-tetrahydro-2-naphthoyloxy)benzoateou benzyl
4-(5,5-dim6thyl-5,6,7,8-t6trahydro-2-naph- so     thoyloxy) benzoate. i1.
Un compose selon lune quelconque des revendications 2 a 4 dans loquel A eat
-C(O)-; lo groupement R en position 3 eat un alkyle faible; Z eat -COB dans
lequel B oet -OH Cu un sel acceptable au point de vue pharmacoutique, ou B
est -OR1 dans loquel R1 eat un alkyle C1 A Co, ou B eat -N(R)2 dans lequel
R 



ss      ost de l'hydrogene ou un alkyle C, A Co, ou Z est -OH ou un ester
ou un derive 6ther de celul-ci, ou Z est -CHO ou un derivo acetal de
celul-cL. 12. Un compos saelon revendlcation 11 qul est un acids
4-(3,5,5,8,8-pentamithyl-5,6,7,8-tetrahydro-2-naph- 25    EP 0337 689 01
S thoyloxy)-benzolque ou un sel de celul-ci acceptable au point de vue
pharmaceutique, 6thyl 4-(3,5,5,8,8-
pentam6thyl-5,6,7,8-tetrahydro-2-naphthoyloxy)benzoate ou benzyl
4-3,5,5,8,8-pentam6thyl-5,6,7,8-t6- trahydro-2-naphthoyloxy) benzoate. 13.
Un compos6 selon revendication 11 qul est4-m6thoxym6thylph6nyi
3,5,5,7,8-pentam6thyl-5,6,7,8-t6tra- hydro-2-naphthoatb ou 4-formylph6nyl
3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthoate. 14. Un compose selon
une quelconque des revendications 2 A 4 dans lequel Aest -OC(O)-; Z eat
-COB dans loquel B eat -OH ou un ael acceptable au point de vue
pharmacoeutique, ou B est -OR, dans lequel R1 eat un alkylo CI A C, Z eat
-OH ou un easter ou un ether de celul-cl, ou Z oet -CHO ou un acital de
celul-cl. 15. Un compos6 selon revendlcatlon 14 qul eat un ethyl
4-(5,5,8,8-tbtram6thyl-5,6,7,8-t6trahydro-2-naph- thyi)-t6rephtalate ou
hydrogene (5,5,8,8-t6tramethyl-5,6,7,8-t6trahydro-2-naphthyl) t6r6phtalate.
16. Un compos6 selon l'une quelconque des revendications I A 15 pour
utillsatlon dans le traitement du pso- deriasis chez un mammifere. 17. Un
compose selon l'une quelconque des revendications 1 A 15 pour utilisation
dans le traitement de l'acn6 chez un mammifere atteint. 2o  1& Une
composition pharmaceutique comprenant un compos6 d6finl dans I'une
quelconque des revendica- tions I a 15 et porteur acceptable au point de
vue pharmacoutique. 19. Lutillsation d'un compos6 tel quo dWfini dans I'une
quelconque des revendicatlons 1 A 15 pour la fabri- cation d'un midlcament
destin6 au traltement du psorlasis. 25 20. Lutilisatlon d'un compos6 tel
que defini dans l'une quelconque des revendicatlons I a 15 pour la fabri-
cation d'un medicament destln6 au traitement de I'acn6. 21. Un proc6d6 pour
la prepamtion d'un compose tel que dhfini dans Iune quelconque des
revendications 1 a 15, ledit proc6d6 comportant la r6actlon d'un compos6 de
formule 11 or IlIl dans loquel X ou Y eat un 30      acideou un d6riv6
acids qui poutformerun esteraveclecompos6 correspondantdeformule IlIl ou 11
dans lequel Y ou X eat un radical -OH ou -SH, de pr6f6rence en pr6sence
d'un catalyseur esatr-formateur. 35
.-z. R                {CH),,~~~~~CH)n-Z- 40                             i
I dans lequel R, n et Z sont tels que dMflnis c-dessus; ou tranalbrmant un
acide de formule I en un sel acceptable au point de vue pharmacoutique, ou
transformant un acide de formule I en un ester, ou 45
transformant un ester en un acide, ou transformant un alcool en un ether,
ou transformant un ether en un alcool, ou transformatnt un aldehyde en un
acetal, ou. transformant un acetal en un aldehyde. 50 Revendicatlons pour
lea Etats contractants sulvants ES, GR 1. Un proced6 pour la fabrication
d'un compos6 de formule 26  
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111111 I/II,, III,  li R  R           R    (CHi2)n -Z RR RR    R       R R
R dans lequei des radicaux R sont indlff6remment un hydrogbne, ou un alkyle
faible; Aest-C(O)O-, -OC(O)-, -C(O)8- ou -SC(O); n est 0-5; et Z eat H,
-COB dans loquel B eat-OH ou un eel acceptable au point de vue
pharmaceutique, ou B eat -OR, dans loquel RI eat un groupement
ester-formateur, ou B eat -NR2 dans lequel R est un hydrogene ou un alkyle
falble, ou Z est -OE dans lequel E eet un hydrogene ou un groupement
6ther-formateur ou -COR2 dens lequel R2 eat un hydrogene, un alkyle fuible,
un phenyle ou un ph6nyi-alkyle faible, ou Z eat -CHO ou un d6riv6 ac6tal de
celul-ci, ou Z est -COR3 dans lequel R3 est -(CH2)mCH3 dens loquel m est
0-4 et la somme de n et m n'excede pas 4, proc6d6 comporrtant la r6actlon
15     ddun compoa6 de formule 11 or IlIl dans lequel X ou Y est un acids
ou un d6rlv6 acide qul pout former un ester avec le compose6 correspondent
de formule IlIl ou 11 dans lequel Y ou X eat un radical -OH ou -SH, de
pr6ference en presence d'un catalyseur esstr-formateur. 20  R
Y(CH2)n -z R                  y~~~~~~ 25                             U
- Ou R, n et Z sont tels quo definis ci-dessus; ou transformant un acide de
formulo I en un eel acceptable au point de vue pharmaceutique, ou
transformant un acids de formuls I on un ester, ou 30
transformant un ester en un aclde, ou transformant un alcool en un ether,
ou transformant un 6ther en un alcool, ou transformant un ald6hydeoen un
acetal, ou transformant un acetal on un aldehyde. 35 2. Le proced6 de la
revendlcation 1 dans lequel n esat 0. 3.  Le proo6d6 de la revendication 1
dens lequel n esat 1. 40  4.  Le procede de la revendication I dens lequel
n eat 0. 5. Le procede de l'une quelconque des revendications 2 A 4 dans
loquel X eat -COOH et Y est -OH; Z eat -COB dens lequel B eat -OH ou B est
-OR1 dans loquel RI eat un alkye C1 A C, ou B eat -N(R)2 dans loquel R est
un alkyle C1 A Co, ou Z est un ester ou derh6 ether de -OH, ou Z est -CHO
ou un d6rhv6 acetal de colul-cl. 45  6  Le proced6 selon la revendication 5
qui donne de l'6thyl 4-(5,5,8,8-tetramithyl-5,6,7,8-t6trahydro-2-naph-
thoyloxy) benzoate, ou acide
4-(5,5,8,8-tetramethyle-5,6,7,8-titrahydro-2-naphthoyloxy) benzodque ou un
eel de celui-ci acceptable au point de vue pharmacoutique. 7. Le procede
selon la revendicaiton 5 qui donne
4-m6thoxymethylphdnyle-5,5,8,8-t6tram6thyl-5,8,8,8-te- 50
trahydro-2-naphthoabt  ou
4-dimethoxymothylph6nyl-5,5,7,8-t4tram6thyl-5,6,7,8.tetrahydro-2-naph
thoate. .  Le procdid selon la revendication 5 qui donne
4-(5,5,8,8-t6tram6thyl-5,6,7,8-tbtrahydro-2-naphthoyloxy)- benzamide. 59 9.
Le procede selon revendication 5 qui donne un acide
4-(8,8-dim6thyl-5,6,7,8-tltrahydro-2-naphthoyloxy) benzodque ou un sel de
celui-cl acceptable au pointde vue pharmaceutique, ethyl
4-(8,8-dimithyi-5,6,7,8- tetrahydro-2-naphthoyloxy) benzoet, ou benzyl
4-(8,8-dimethyl-5,6,7,8-tetrahydro-2-naphthoyloxy) -27 



benzoate.                                                      C   L     M
S 10. Le proc6d6 selon Ia revendication 5 qui donne un acide
4-(5,5-dimethyi-5,6,7,8-tetrahydro-2-naphthoy- loxy) benzoIque ou un sel de
coelul-cl acceptable au point de vue pharmacoeutique, 6thyl
4-(5,5-dimethyl- 5       5,6,7,8-totrahydro-2-naphthoyioxy) bonzoate, ou
benzyl 4-(5,5-dim6thyl-5,6,7,8-tetrahydro-2-naphthoy- loxy) benzoate. 11.
Le procede solon lune quelxonque des revendications 2 A 4 dans lequel X eat
-COOH et Y eat -OH; le groupement R en position 3 dans la formule 11 eat un
alkyle faible; Z est -COB dans loquel B est -OH ou B est -OR, dans lequel
RI est un alkyie C1 A CB, ou B est -N(R)2 dans lequel R est un alkyle C1 &
Co, ou Z eat un ester ou d6riv6 ether do -OH, ou Z est -CHO ou un d6riv6
acetal de celul-cl. 12. Le proced6 salon ia revendication 11 qui donne de
4-(3,5,5,8,8-pentam6thyl-5,6,7,8-tetrahydro-2-naph- thoyloxy) benzoTque ou
un eel do celul-cl acceptable au point do vue pharmaceutlque. 6thyl
4-(1,5,5,8,8- pentam~thyi.5,6,7,8-t6trahydro-2-naphthoyloxy) benzoate ou
bonzyl 4-(3,5,5,8,8-pentamethyl-5,6,7,8- 15      t6trahydro-2-naphthoyloxy)
benzoate. 13. le prock6i solon revendlcatlon 11 qul donne
4-mdthoxymdthylphWnyl 3,5,5,8,8-pentam6thyl-5,6,7,8-to-
trahydro-2-naphthoast ou 4-formyiph6nyl
3,5,5,8,8-pentam6thyl-5,6,7,8-tdtrahydro-2-naphthoate. 20 14. Le procede
selon l'une quelconque des revendloations 2 A 4 dans lequel X est -OH et Y
est -COOH; Z est -COB dans lquel B est -OR, dans lequel R1 est un alkyle C1
A C., ou Z esat -OH ou un ester ou 6ther de celul-ci, ou Z est -CHO ou un
acotal de celul-cl. 15 - Le proc6de solon revendication 14 qul donne ethyl
4-(5,5,8,8-titram6thyi-5,6,7,8-t6trahydro-2-naphthyi)- 25      ter6phtalate
ou hydrogbne (5,5,8,8-tbtram6thyl-5,6,7,8-t6trahydro-2-naphthyl)
tir~phtalate. 16. Un procede pour la preparation d une composition
pharmaceutique contentant un compose de formule I tel quo defini dans l'une
queloonque des revendlcatlons I A 15, comprenant l'associatlon du composA
avec un porteur acceptable au point de vue pharmacoutique. 30 35 40 45 50
55 28    


