
EP 0 290130 B1 Description This invention relates to novel compounds having
retinoid-like activity. More specifcally, the Invention relates to
compounds having a substituted ethynylphenyl function and a second portion
which is a tetrahydro- 5   quinolinyl, thlochromanyl, orchromanyl group.
Carboxylic acid derivatives useful for inhibiting the degeneration of
cartilage of the general formula 4-(2-
(4,4-dimethyl-6-X)-2-methylvinyl)benzoic acid where X is
tetrahydroqulnolinyl, chromanyl orthlochromanyl are disclosed in European
Patent Application 0130795 published January 9, 1985. An article In J. Med.
Chem., 27, 1516 (1984) by M.I. Dawson, et. al. discloses compounds similar
to the ones claimed herein, the Inventor 10   using an acetylenic group in
place of the methyl-substituted trans double bond shown In Dawson. See also
European Patent Application 176034A published April 2, 1988 where
tetrahydronaphthalene compounds hav- ing an ethynylbeuzoic acid group are
disclosed. GB 2119801A discloses tetrahydroquinolinyl, chromanyl and
thlochromanyl compounds, similar to those of EP-A-0130795, for use in
treating neoplasms and dermatoses. 15      EP-A-0176032 discloses
tetrahydronaphthalene compounds containing a phenyl vinyl group, also for
use in treating neoplasms and dermatoses. This Invention covers compounds
of formula I 25  where X is S,O or [err] where [err] is hydrogen or lower
alkyl; n is 0-5; R is H orlower alkyt andA is H,--COOH or a
pharmaceutically acceptable salt, ester or amide thereof, -[err] or an
ether or ester derivative thereof, or-CHO or an acetal derivative thereof,
or [err] or a keta; derivative thereof where [err] is--[err] where m Is
0-4; or a pharmaceutically acceptable salt, said esters, amides, ethers,
acetals and ketals being as defined below. 30     In a second aspect, this
Invention relates to the use of the compounds of formula I for the
manufacture of a medicamentfor treating dermatoses, such as acne, Darters
disease, psoriasis, Icthyosis, eczema, atopic der- matitis and epithelial
cancers. These compounds are also useful in the treatment of arthritic
diseases and other immunological disorders (eg., lupus erythematosus), In
promoting wound healing for treating the dry eye syn- drome and in
reversing the effects of sun damage on the skin. 35      This invention
also relates to a pharmaceutical formulation comprising a compound of
formula I In admixture with a pharmaceutically acceptable excipient. In
another aspect, this invention relates to the process for making a compound
of formula I which process comprises reacting a compound of formula 11 with
a compound of formula III in the presence of [err] (Q Is phenyl) or a
similar complex 40 [err] II whereX' is a halogen, preferably I; R is
hydrogen orloweralkyl, n is the same as defined above; andAls H, 50  or a
protected acid, alcohol, aldehyde orketone giving a compound of formula 1;
or deprotecting a protected acid, alcohol, aldehyde or ketone, or
homologating a compound of the formula 55 2    EP 0 299 130 B1 where n is
0-4 to give an acid compound of formula 1; or converting an acid of formula
I to an acid salt; or 



converting an acid of formule I to an ester; or converting an acid of
formula I to an amide; or 5  reducing an acid of formula I to an alcohol
oraldehyde ; or converting an alcohol of formula I to an ether or ester; or
oxidizing an alcohol of formula I to an aldehyde or ketone ; or converting
an aldehyde of formula I to an acetal ; or converting a ketone of formula I
to a ketal. 10 Definitions The term "ester" as used here refers to and
covers a compound falling within the definition of that term as
classicallyused In organic chemistry. WhereAls--COOH, this termcovers the
products derived from treatment 15  of this unction with alcohols. Where
the ester is derived from compounds where A is--[err], this term covers
compounds of the formula --[err] where R is a substituted or unsubstituted
aliphatic aromatic or alipha- tic-aromatic group. The esters are derived
from the naturated 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 20  esters are those derived
from lower alkyl acids and alcohols. Here, and wherever else used, lower
alkyl means having 1-6 carbon atoms. Also preferred are the phenyl or lower
alkylphenyl esters. Amides has the meaning classically accorded that term
in organic chemistry. In this instance it includes unsubstituted amides and
aliphatic and aromatic mono- and di-substituted amides. The amides are the
mono- and di-substituted amides derived from lower alkyl substituted amines
or the lower alkyl aliphatic cyclic or 25  aromatic (phenyl for example)
substituted amines. Particularly preferred amides are those derived from
mono- or di-lower alkyl substuted amines. Also preferred ere mono- and
di-substituted amides derived from the phenyl or lower alkylphenyl amines.
Unsubstituted amides are also preferred. Acetals and ketals have the
formula -CK where K is [err]. Here, R is lower alkyl. Also, R may be [err]
where [err] is alkylene of 2-5 carbon atoms, straight chain or branched. 30
A pharmaceutically acceptable salt may be prepared for any compound in this
disclosure having a functionality capable of forming such salt, for example
an acid or an amine functionality. A pharmaceutically acceptable salt Is
any salt which retains the activity of the parentcompound and does not
impart any deleterious or untoward effect on the subject to which it is
administered and in the context in which it is administered. A
pharmaceutically acceptable salt of an acid may be derived from an organic
or inorganic base. Such salt 35  may be a mono- or polyvalent ion. Of
particular interest are the inorganic ions, sodium, potassium, calcium, and
magnesium. Organic salts may be made with amines, particularly ammonium
salts such as mono-, di- and trialkyl amines or ethanol amines. Salts may
also be formed with caffeine, tromethamine and similar molecules. Where
acid addition salts are formed from amines, any inorganic or organic acid
may be used. Preferred salts are hydrogen chloride salts, sulfate salts,
phosphate salts and salts of simple organic acids of 2 to 6 carbons, 40
either the mono- or diacids. Quarternary ammonium compounds can be prepared
from alkylating agents such as methyl iodide and the like. The preferred
compounds of this invention are those where the radical designated [err] is
para to the ethynyl group on the phenyl ring; n is 0.1 or 2 ; and A is-COOH
or an alkali metal salt or organic amine salt thereof or a lower alkyl
ester, or [err] and the lower alkyl esters and ethers thereof. The more
preferred 45 compounds are: 4-[4,4-dimethylthlochroman-6-ylethyny]benzoic
acid; ethyl 4-[4,4-dimethylthiochroman-6-yiethynyl]benzoate; ethyl
4-[4,4-dimethylchroman-6-ylethynyl]benzoate ; and
4-[4,4-dimethylchroman-6-ylethynyl)]benzoic acid. 50     The compounds of
this Invention may be administered systemically or topically, depending on
such con- 



siderations as the condition to be treated, need for site-specific
treatment, quantity of drug to be administered, and numerous other
considerations. In the treatment of dermatoses, it will generally be
preferred to administer the drug topically, though in cer- tain cases such
as treatment of severe cystic acne, oral administration may also be used.
Any common topical 55  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
as exemplified, for example, 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 3    EP 0290130  B1 aerosol form. 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 5   be useful to formulate these compounds in
suppository form or as an extended release formlation for deposit under the
skin or intramuscular injection. Other medicaments can be added to such
topical formulation for such protection purposes as treating skin dryness,
providing protection against light; other medications for treating
dermatoses, preventing infection, reducing irritation, inflammation and the
like. 10     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 effctive dose of
one or more compounds of the Instant invention. A therapeutic concentration
will be that conentration which effects reduction of the particular
condition, or retards its expansion. In certain Instances, the drug
potentially could be used in a prophylactic manner to prevent onset of a
particular condition. A given therapeutic concentration 15  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, forexample, acne, orothersuch
dermatoses, that a formultion containing between 0.001 and 5 per- cent by
weight preferably about 0.01 to 1%, will usually constitute a
therapeutically effective concentration. If 20  administered systemically,
an amount between 0.01 and 100 mg per kg body weight per day, but
preferably about 0.1 to 10 mg/kg, will effect a therapeutic result in most
instances. The retinoic acid like activity of these compounds was confirmed
through the classic measure of retinoic acid activity Involving the effects
of that compound on ornithine decarboxylas The original work on the cor-
relation between reffnoic acid and decrease In cell proliferation was done
by Verma & Boutwell, Cancer 25  Research, 1977, 37, 2196-2201. That
reference discloses that ornithine decarboxylase (ODC) activity increased
precedent 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
hyperproliferation could be modulated. Although all causes for ODC activity
increase are unknown, it is known that 12-0-tetradecanoylphorbol-13-acetate
(TPA) induces ODC acvity. Retinoic acid inhibits this induc- 30  tion of
ODC activity by TPA. The compounds of this invention also inhibit TPA
induction of ODC as demon- strated by an assay essentially following the
procedure set out In Cancer Res.: 1662-1670, 1975. Spedlic Embodiments 35
The compounds 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 used to make the compounds of formula I when 



such synthesis is followed in tone and in spirit The synthetic chemist will
readily appreciate that the conditions set out here are specific
embodiments which can be generalized to any and all of the compounds
represented by formula 1. 40      Compounds of formula I where X is sulfur
are prepared as per Reaction Scheme I. 45 50 55    EP 0 290 130 B1 Reaction
Scheme I 5 10           [err] Homologues & Derivatives 30 Here, n is 0-5, R
is hydrogen or lower alkyl, A is H, or a protected acid, alcohol, aldehyde
or ketone and Q is phenyl. X' may be Br, C1 or I, but Br and I are prefered
when n is 0 and I when n is 1-5. 35 Generalized reaction conditions
applicable to the synthesis described in Reaction Scheme I are described
below. The thiophenol of  formula I is first treated with an approximately
equimolar amount of a strong base such as an alkali metal hydroxide,
preferably sodium hydroxide, in a polar solvent such as acetone at reflux
for bet- ween 1 and 4 hours, preferably 2.5 hours, afterwhich the solution
is treated with an equimolar amount of formula 2, 1-bromo-3-methyl-2-butene
(Aldrich), and dissolved in the solvent. Then, refluxing is continued for
about 2 40 days after which the solution is stirred for another 24 hours at
about room temperature effecting formation of formula 3. Product is
isolated by conventional means. Ring closure is effected (compound 4) by
treating the sulfide, whose formation is described above, with phosphorous
pentoxide in the presence of phosphoric acid under an inert atmosphere. The
sulfide is  first dis- solved In an inert solvent such as benzene, toluene,
or the like, and then treated with a  small excess of phos- s   phorous
pentoxide along with concentrated phosphoric acid. The solution is heated
at reflux with stirring under an inert gas such as argon or nitrogen for up
to 24 hours. The product is then recovered and purified by con- ventional
means. The ketone of formula 5 is obtained by treating the  thiochroman
compound with acetyl chloride In the pre- sence of aluminum chloride. A
suspension of the aluminum chloride In a polar inert solvent is prepared
under 50   an Inert atmosphere and at reduced temperature, i.e.,  [err].
The inert  atmosphere may be argon or nitrogen, preferably argon. The
reaction  coneniently carried out in a solvent such as methylene chloride.
To the aluminum chloride suspension is   added the thiochroman and acetyl
chloride via a dropping funnel or simlar device. About a 5% molar excess of
acetyl chloride and 10% molar excess of aluminum chloride  relative to the
thiochroman material, is used. The reaction is effected with agitation is
(stirring) over 0.5-4 hours at a tem- 55 pereture between [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 distiaton or some other appropriate means. The
acetylene function on formula 6 is introduced by means of lithium
disopropylamide, or a similar base,    EP 0 290 130 B1 at reduced
temperature under an inert atmosphere. The reaction is carried out in an
ether-type of solvent such 



as a dialkyl ether or a cyclicether, for example, tetrahydrofuran, pyran or
the like. More specifically, lithium dilsopropylamide is generated in situ
by mixing dilsopropylamine In a dry solvent such as tetrahydrofuran, which
is then cooled, to between -70 and [err] under an inert atmosphere. An 5
equlmolar amount of an alkylithium compound such as n-butyl lithium in an
appropriate solvent is then added at the reduced temperature and mixed for
an appropriate time to permit formation of lithium dilsopropylamide (LDA)
The ketone of formula 5 (at least a 10% molar excess) is dissolved in the
reaction solvent, the solution cooled to that of the LDA mixture. and added
to that solution. After brief mbdng, the solution Is then treated with a
dialkyl chiorophosphate, preferably diethyl chlorophosphat. in about a 20%
molar excess. The reaction 10  solution is then gradually brought to room
temperature. This solution is then added to a second lithium dilsop-
ropylamide solution which is prepared In situ using dry solvent and under
an Inertatiosphere, preferably argon. at reduced temperature (eg. [err]).
Then the reaction mixture is again warmed to room temperature where it is
stirred foran extended period of time, preferably between 10 and 20 hours,
most preferably about 15 hours. The solution is then acidified and the
product recovered by conventional means. 15      Formula 7 compounds, the
zinc chloride salts, are prepared under conditions which exclude water and
oxygen. A dry, ether-type advent such as dialkyl ether or a cyclicether
such as a furan or pyran, particularty a tetrahydrofuran, may be used as
the solvent. A solution of formula 6 is frst prepared underan inert
atmosphere such as argon or nitrogen, and then a strong base such as
n-butyl lithium is added (in about a 10% molar excess). This reaction is
begun at a reduced temperature of between [err], preferably about [err]. 20
The reaction mixture is stirred for a short period, between 30 minutes and
2 hours, and then treated with about a 10% molar excess of fused zinc
chloride dissolved in the reaction solvent. This mixture is stirred for an
additional 1-3 hours at about the starting temperature, then the
temperature is increased to aboutambient tem- perature for 10-40 minutes.
Compounds of Formula I are prepared by coupling the ZnCI salts of formula 7
with the halogen substituted 25 phenyl-based fragment of fonnula 8 where A
is hydrogen or a protected acid, alcohol, aldehyde or ketone or hydrogen.
These latter compounds, the protected acid, etc., are all available from
chemical manufacturers or can be prepared by published methods. If the
starting material is an acid, it is esterifled by refluxing the acid In a
solution of the appropriate alcohol in the presence of thlonyl chloride.
Refluxing for 2-5 hours provides the desired ester. The ester is recovered
and purified by conventional means. Alcohols, aldehydes and ketones 30  all
may be protected by forming respectively, ethers and esters, acetals or
ketals by known methods such as those described in McOmie, Plenum
Publishing Press, 1973 and Protecting Groups, Ed. Greene, John Wiley and
Sons, 1981. To increase the value of n, where such compounds are
notavailablefrom a commercial source, the halogen substituted benzoic acid
or phenylalkyl acid homologues are subjected to homologation by successive
treat- 35 ment under Arndt-Eistert conditions. These acids are then
esterified by the general procedure outlined in the preceeding paragraph.
Also, from such acids can be prepared the corresponding alcohol or
aidehyde, which, after esterification or the formation of an acetal, or
similar protecting reaction, is used in the coupling reaction following. To
make formula I, (via a coupling reaction) formula 8 is first dissolved in a
dry reaction solvent The formula 40  8 compound is used in an amount
approximately the molar concentration of formula 7. This solution is intro-
duced into a suspension of tetrakis-triphenylphosphine palladium (about a 5
to 10% molar amount relative to the reactants) in the reaction solvent at a
temperature of between about [err]. This mixture is stirred briefly, for
about 15 minutes. To this just prepared mixture is then added the
pre-prepared solution of formula 7, the addition being made at about room
temperature. This solution is stirred for an extended period, between 45
about 15 and 25 hours at room temperature. The reaction is then quenched
with acid and the product separated and purified by conventional means to
give the compounds of formula 1. An altemative means for making compounds
where n is 1-5 Is to subject the compounds of formula I where n=O and A is
an acid function to homologation using the Arndt-Eistert method referred to
above. 



Compounds of formula I where X is oxygen are prepared as per Reaction
Scheme II.    EP 0 290 130 B1 Reaction Scheme II [err]
11 R 20 14                     13                      12 30 40 Here, as in
Reaction Scheme 1, n Is 0-5, R is hydrogen or lower alkyl, A is H, or a
protected acid, alcohol, aidehyde or ketone and X' may be Br, CI or 1. But
Br and I are preferred when n is O and I is preferred when n 45  is 1-5.
These compounds are prepared as follows. The phosphate of formula 11 is
prepared from the correspond- ing diphenyl chlorophosphate and
3-methyl-3-butene-1-ol available from Aldrich or prepared by means known in
the art. It is preferred to prepare formula 11 by dissolving the alcohol of
forrmula 10 in about a 10% excess of pyridine or the like under an inert
atmosphere cooled to approximately [err]. This solution is then 50  added
drop-wise, under an Inert atmosphere, to a solution of diphenyl
chlorophosphate In about an equal amount of the reaction solvent. About a
2-5% molar excess of diphenyl chlorophosphate relative to the alcohol is
employed. The atmosphere may be argon, nitrogen, or another inert gas. The
mixture is heated at reflux for between 1 and 5 hours, preferably about 3,
to effect the reaction. The product is then recovered by conventional
means. 55      The diphenyl phosphate ester from the preceeding paragraph
(formula 11) Is then reacted with a phenol to effect formation of compound
12. For example, phenol is added to a flask already containing stannic
chloride underargon which has been cooled to between  [err]. Afer thorough
mixing of this combination forabout 15 minutes to an hour at the reduced
temperature, the phosphate is added at the reduced temperature. Both 7
EP 0 290130 B1 of these steps are carried out under an inert atmosphere
such as argon or nitrogen. When the addition of the phosphate is completed,
the mixture is stirred at about ambient temperature for up to 24 hours.
Then the reac- tion is quenched with a dilute solution of aqueous alkali
metal base or the like. The product is recovered by extraction and other
conventional means. 5      Thereafter, compounds of formula 12 are treated
sequentially in the same manneras described for making the ketone,
acetylenic compound and its ZnCI salts, the coupling reaction and then
formation of Formula I com- pounds by the subsequent steps in Reaction
Scheme 1. Where X Is nitrogen, such compounds may be prepared by the
following reaction scheme: Reaction Scheme III [err] 20 25 30 35 



40 Homologues & Derivatives   Formula I Here, as above, n is 0-5, A is H,
or a protected acid, alcohol, aidehyde or ketone. [err] may be hydrogen or
a protectinggroup such as [err].X'maybe Br, Ci or I. But Br and I are
preferedwhen n is 0and I is preferred when n is 1-5. The
tetrahydroquinoline moiety, that is where X is nitrogen, is made in part by
the method described In 50   European Patent Application 0130795 published
September 1,1985. First, 3-methylcrorotonoyl chloride Is reac- ted with
anline to obtain the amide (formula 18). This amide Is then cyclized using
aluminum chloride in the absence ofsolvent to give formula 19. Lithium
aluminum hydride or another acceptable reducing agent of similar type Is
then used to reduce the 2-oxo-1,2,3,4-tetrahydroquinoline, preferably in an
inert solvent such a diethyl ether. This arnine is then acetylated using
acetyl chloride in a polar solvent such as pyridline followed by ace- 55
tylation in the presence of aluminum chloride to give the compound of
formula 21. The compound of formula 21 is then subjected to base hydrolysis
to give the secondary amine of formula 22. The compound of formula 22 is
treated as described in Reaction Scheme I forthe preparation of compounds 6
and 7 to make compounds of formula 23 and 24, respectively. Compound of
formula 25 is coupled as described before to give compounds 8    EP 0 290
130 B1 of formula L The acids and salts derived from formula I are readily
obtainable from the corresponding esters. Basic saponification with an
alkali metal basewill provide the acid. For example, an ester of formula I
maybe dissolved In a polar solvent such as an alkanol, preferably under an
inert atmosphere at room temperature, with about a 5   three molar excess
of base, for example, potassium hydroxide. The solution is stirred for an
extended period of time, between 15 and 20 hours, cooled, acidified and the
hydrolysate recovered by conventional ,eans. The amide may be formed by any
appropriate amidation means known in the art. One way to prepare such
compounds Is to convert an acid to an acid chloride and then treat that
compound with ammonium hydroxide oran appropriate amine. For example, the
acid is treated with an alcoholic base solution such as ethanolic KOH 10
(In approximately a 10% molar excess) at room temperature for about 30
minutes. The solvent is removed and the residue taken up in an organic
solvent such as diethyl ether, treated with a dialkyl formamide and then a
10-fold excess of oxalyl chloride. This is all effected at a moderately
reduced temperature between about -10 and [err]. The last mentioned
solution is then stirred at the reduced temperature for 1-4 hours,
preferably 2 hours. Solvent removal provides a residue which is taken up In
an Inert Inorganic solvent such as benzene, 15 cooled to about [err] and
treated with concentrated ammonium hydroxide. The resulting mixture is
stirred at a reduced temperature for 1-4 hours. The product is recovered by
conventional means. Alcohols are made by converting the corresponding acids
to the acid chloride with thionyl chloride (J. March, "Advanced Organic
Chemistry", 2nd Edition, McGraw-Hill Book Company), and then reducing the
acid chloride with sodium borohydride (March, Ibid, pg. 1124) which gives
the corresponding alcohols; or by reducing the 20  corresponding ester with
lithium aluminim hydride at low temperatures. Alkylating these alcohols
with approp- riate alkyl halides underWilliamson reaction conditions
(March, Ibid, pg. 357) gives the corresponding ethers. Esters of these
alcohols can be prepared by reacting the alcohols with carboxylic acids In
the presence of acid catalysts or dicyclohexylcarbodiimide and
dimethylaminopyridine. Aldehydes can be prepared from the corresponding
primary alcohols using mild oxidizing agents such as 25  pyridinium
dichromate In methylene chloride (Corey, EJ., Schmidt, G., Tet. Lett, 399,
1979) or dimethyl sul- foxide and oxalyl chloride In methylene chloride
(Omura, K. Sworn, D. Tetrahedron, 1978,34, 1651). Acetals and ketals can be
prepared from the corresponding aldehyde or ketone by the method described 



In March, Ibid, p 810. The following examples are set out to illustrate
this Invention, not to limit it. 30 EXAMPLE 1
Phenyl-3-methylbut-2-enylsulfide 35     A mixture of 14.91 g (135.324 mmol)
of thiophenol and 5.5 g (137.5 mmol) of NaOH is 100 ml acetone was heated
at reflux for 2.5 hours and then treated dropwise with a solution of 20 g
(134.19 mmol) of 1-bromo-3- methyl-2-butene in 20 ml acetone. This solution
was refluxed for40 hours and then stirred at room temperature for 24 hours.
Solvent was then removed In vacuo and the residue was taken up In water and
extracted with 3 x 50 ml ether. Ether extracts were combined and washed
with 3 x 30 ml of 5% NaOH solution, then water, satu- 40  rated NaCI
solution and dried ([err]). Solvent was then removed in vacuo and the
residue further purified by Kugelrohr distillation ([err], 0.75 mm) to give
the tide compound as a pale yellow oil PMR ([err]): [err] 1.57 (3H, s),
1.89 (3H, s) 3.52 (2H, d, J ~7.7Hz), 5.29 (1H, t, J ~7.7Hz), 7.14 (1H, t, J
~7.0 Hz), 7.24 (2H, t, J ~ 7.0 Hz), 7.32 (2H, d, J -7.0Hz). Proceeding in a
similar manner, but substituting for thiophenol the appropriate
3-alkylthlophenol, the fol- 45  lowing compounds can be prepared:
3-methylphenyl-3-methylbut-2-enylsulfide;
3-ethylphenyl-3-methylbut-2-enylsulfide;
3-propylphenyl-3-methylbut-2-enylsulfide;
3-butylphenyl-3-methylbut-2-enylsulfide; 50
3-pentylphenyl-3-methylbut-2-enyisulfide; and
3-hexylphenyl-3-methylbut-2-enylsultide. EXAMPLE 2 55
4,4-Dimethylthiochroman To a solution of 15.48 g (88.824 mmol) of
phenyl-3-methylbut-2-enylsulfide (from Example 1) in 160 ml ben- zene were
added successively 12.6 g (88.767mmol) of phosphorus pentoxide and 11 ml of
85% phosphoric 9    EP 0 290 130 B1 acid. This solution was refluxed with
vigorous stirring under argon for 20 hours, then cooled to room tempera-
ture. The supernatant organic layer was decanted and the syrupy residue
extracted with 3 x 50 ml ether. Organic fractions were combined and washed
with water, saturated [err] and saturated NaCI solutions and then dried
([err]). Solvent was removed in vacuo and the residue purified by kugelrohr
distillation (80C, 0.5 5   mm) to give the title compound as a pale yellow
oil. PMR ([err]): [err]1.30 (6H, s), 1.90-1.95(2H, m), 2.95-3.00 (2H, m),
6.96-7.00 (2H, m), 7.04-7.07 (1H, m), 7.30-7.33 (1H, m). This method can be
used to make 6-position alkyl analogues as exemplified by the following
compounds: 4,4,7-trimethylthiochroman; 4,4-dimethyl-7-ethylthiochroman; 10
4,4-dimethyl-7-propylthiochroman; 4,4-dimethyl-7-butylthlochroman; and
4,4-dimethyl-7-hexylthiochroman. EXAMPLE 3 15
4,4-Dimethyl-6-acetylthlochroman A solution of 14.3 g (80.21 mmol) of
4,4-dimethylthiochroman (form Example 2) and 6.76 g (86.12 mmol) 



of acetyl chloride In 65 ml benzene was cooled In an ice bath and treated
dropwise with 26.712 g (102.64 mmol) 20  of stannic chloride. The mixture
was stirred at room temperature for 12 hours, then treated with 65 ml water
and 33 ml conc. hydrogen chloride and heated at reflux for 0.5 hours. After
being cooled to room temperature, the organic layer was separated and the
aqueous layer extracted with 5 x 50 ml benzene. The recovered organic
fractions were combined and washed with 5% sodium carbonate, water,
saturated NaCI and then dried ([err]). The solvent was removed in vacuo and
the residue purified by flash chromatography (silica ; 5% ethyl 25  acetate
In hexanes) followed by kugelrohr distillation ([err], 0.7 mm)to give the
title compound as a pals yellow oil. PMR ([err]): [err]1.35 (6H, s)
1.92-1.98 (2H, m) 2.54 (3H, s), 3.02-3.08 (2H, m), 7.13 (1H, d, J ~8.6 Hz),
7.58 (1H, dd, J ~8.6 Hz, 2Hz), 7.99 (1H, d, J ~2Hz). This procedure serves
to acetylate all the compounds which can be made by the process in Example
2. 30  EXAMPLE 4 4,4-Dimethyl-6ethynylthiochroman To a solution of 1.441 g
(14.2405 mmol) of dilsopropylamine in 30 ml dry tetrahydrofuran under argon
at 35    [err] was added dropwise 9 ml of 1.6 M (14.4 mmol) nbutyl lithium
In hexane. After stiring this solution at -78C for 1 hour, it was treated
dropwise with a solution of 2.95 g (13.389 mmol) of
4,4-dimethyl-6-acetythioc- hroman (from Example 3) In 5 ml of dry
tetrahydrofuran. After another hour of stirring at [err], the solution was
treated with 2.507 g (14.53 mmol) of diethyl chlorophosphate and brought to
room temperature, where It was stirred for3.75 hours. This solution was
then transferred using a double ended needle to a solution of lithium 40
diisopropylamide [prepared using 2.882 g (28.481 mmol) of diisopropylamine
and 18 ml of 1.6 M (28.8 mmol) n-butylithium in hexane] in 60 ml dry
tetrahydrofuran at [err]. The cooling bath was removed and the solution
stirred at room temperature for 15 hours, then quenched with water and
acidified to pH 1 with 3N hydrogen chlorlde. The mixture was extracted with
5 x 50 ml pentane and the combined organic fractions washed with 3N
hydrogen chloride, water, saturated [err] and saturated NaCI, then dried
([err]). Solvent was then 45  removed in vacuo and the residue purified by
kugelrohr distillation ([err], 0.7 mm) to give the title compound as a pale
yellow solid. PMR ([err]) :[err]1.34 (6H,s), 1.94-1.99(2H, m),
3.04-3.08(3H, m), 7.06(1 H, d, J ~8A Hz), 7.17 (1, dd, J ~8.4 Hz, 2.1 Hz),
7.51 (1H, d, J ~2.1Hz). Similarly, the acetyl group of all compounds
prepared as per Example 3 can be converted to an ethynyl function. 50
EXAMPLE 5 Ethyl 4-iodobenzoate 55      To a suspension of 10 g (40.32 mmol)
of 4-iodobenzoic acid in 100 ml absolute ethanol was added 2 ml thionyl
chloride and the mixture was then heated at reflux for 3 hours. Solvent was
removed In vacuo and the residue was dissolved in 100 ml ether. The ether
solution was washed with saturated [err] and saturated NaCI solutions and
dried ([err]). Solvent was then removed in vacuo and the residue kugelrohr
distilled 10    EP 0 290 130 B1 (100C ; 0.55 mm) to give the title compound
as a colorless oil. PMR ([err]):[err]  1.42 (3H,t, J ~7Hz), 4.4(2H, q, J
~7Hz), 7.8 (4). In the same manner, but substituting for 4-iodobenzoic acid
the appropriate acid, the following compounds can be prepared: 5      ethyl
4-iodophenylacetate; ethyl 3-(4-iodophenyl)propionate; ethyl
4-(4-iodophenyl)butanoate ; and 



ethyl 5(4-iodophenyl)pentanoate. 10 EXAMPLE 6 Ethyl
4-[4,4-dimethythiochroman-6-yl-ethynyl]benzoate Reaction vessels used In
this procedure were flame dried under vacuum and all operations carried out
in 15  an oxygen-free, argon or nitrogen atmosphere. To a solution of 533.9
mg (2.6389 mmol) of 4,4-dimethyl-6- ethynylthlochroman (from Example 4) In
4 ml of dry tetrahydrofuran at [err] was added dropwise 1.7 ml of 1.6 M
(2.72 mmol) n-butyl lithium in hexane. This was stirred at [err] for 10
minutes and at room temperature for 15 minutes, cooled again to [err] and
then treated with a solution of 410 mg (3.005 mmol) of fused [err] In 4 ml
dry tetrahydrofuran using a double ended needle. Thereafter, the solution
was stirred at [err] for 45 minutes, 20 then at room temperature for 20
minutes. A solution of 724A mg (2.6243 mmol) of ethyl 4-iodobenzoate (from
Example 5) in 4 ml dry tetrahydrofuran was transferred by double ended
needle Into a suspension of 520 mg (0.45 mmol) of
tetrakistriphenylphosphine palladium in 5 ml drytetrahydrofuran and stirred
at room temperature for 20 minutes, then treated by double ended needle
with the solution of the alkynyl zinc chloride prepared above. This mixture
was stirred at room temperature for 18 hours, then quenched with ice and 30
ml 3N hyd- 25  rogen chloride. Product was recovered by extraction with 3 x
75 ml ether. Ether fractions were combined and washed successively with
saturated [err] and saturated NaCI solutions and dried ([err]). Solvent was
removed in vacuo and the residue purified by flash chromatography (silica;
5% ethyl acetate in hexane) fol- lowed by HPLC (Whatman Partial M-9 10150 ;
4% ethyl acetate in hexane) to give the title compound as a col- orless
oil. PMR (CDC): [err]1.36 (6H), 1.42 (3H, t), J ~7Hz), 1.93-1.99 (2H, m),
3.03-3.08 (2H, m), 4AO (2H, q, 30  J ~7Hz), 7.09 (1H, d. J ~8.4Hz), 7.22
(1H, dd, J~8.4 Hz, 2.1 Hz), 7.58 (1H, d, J -2.1Hz), 7.59 (2H, d, J -
7.8Hz), 8.04 (2H, d, J ~7.8Hz). Using the same procedure, but substituting
the appropriate ethynylthiochroman from Example 4 and the appropriate
halo-substituted phenyl ester from Example 5, the following compounds may
be prepared; ethyl 4-[4,4,7-trimethylthiochroman-6-ylethynyllbenzoate; 35
ethyl 3-[4,4,7-trimethylthlochroman-6-ylethynyl]benzoate; ethyl
2-[4,4,7-trimethylthiochroman-6-ylethynyl]benzoate; ethyl
3[4,4-dimethylthlochroman-6-yiethynyl]benzoate; ethyl
2-[4,4-dimethylthiochroman-6-ylethynyl]benzoate; ethyl
4-[4,4-direthyl-7-ethylthiochroman-6-ylethynyl]benzoate; 40     ethyl
4-[4,4-dimethyl-7-propylthiochroman-6-ylethynyl]benzoate; ethyl
4-[4,4-dimethyl-7-hexylthiochroman-6-ylethyny]benzoate; ethyl
2-[4-(4,4,7-trimethylthiochroman-6-ylethynyl)phenyl]acetate; ethyl
2-[4-(4,4-dimethyl-7-ethylthiochroman-6-ylethynyl)phenyl]acetate; ethyl
2-[4-(4,4-dimethy-7-propythiochroman-6-ylethynyl)phenyl]cetate; 45
ethyl 2-4-(4,4-dimethyl-7-butythiochroman-6-ylethynyl)phenyl]acetate; ethyl
2-[4-(4,4-dimethyl-7-pentylthiochroman-6-ylethynyl)phenyl]acetate; ethyl
2-4-(4,4-dimethyl-7-hexylthiochroman-6-ylethynyl)phenyl]acetate; ethyl
2[3-(4,4-dimethylthiochroman-6-ylethynyl)phenyl]acetate; ethyl
2-[2-(4,4-dimethylthochrooman-6-ylethynyl)pheny]acetate; 50     ethyl
3-[4-(4,4-dimethylthiochroman-6-ylethynyl) phenyl]propanoate; ethyl
3[3-(4,4-dimethylthiochroman-6-ylethynyl)phenyl]propanoate; ethyl
3[2-(4,4-dimethylthlochroman-6-ylethynyl)phenyl]propanoate; ethyl
4-(4-(4,4-dimethiochroman-6-ylethynyophenyl]butanoate; ethyl
4-[3-(4,4-dimethylthiochroman-6-ylethynyl)pheny]butanoate; 55      ethyl
4-[2-(4,4-dimethylthiochroman-6-ylethynyl)phenyl]butanoate; ethyl
5-[4-(4,4-dimethylthiochroman-6-ylethynyl)phenyl]pentanoate; ethyl
5-[3-(4,4-dimethylthiochman-6-ylethnyl)phenyl]pentanoate; 



ethyl 5-[2-(4,4-dimethylthichroman-6-ylethynyl)pheny]pentanoate; 11    EP 0
290130 B1 ethyl
2-[4-(4,4,7-trmethylthiochroman-6-ylethynyl)phenyl]pentanoate; ethyl
2-[4-(4,4-dimethyl-7-ethylthiochroman-6-ylethynyl)phenyl]pentanoate; ethyl
2-[4-(4,4-dimethyl-7-propylthiochroman-6-ylethynyl)phenyl]pentanoate; ethyl
2-[4-(4-dimethyl-7-butythiochroman-6-ylethynyl)phenyl]pentanoate; 5
ethyl 2-[4-(4,4-dimethyl-7-pentylthiochroman-6-ylethynyl)phenyl]pentanoate
; and ethyl
2-[4-(4,4-dimethyl-7-hexylthiochroman-6-yleynyl)phenyl]pentanoate. EXAMPLE
7 10  Diphenyl-3-methyl-3-buten-1-yl phosphate To an ice-cooled solution of
12.2 g (141.65 mmol) of 3-methyl-3-buten-1-ol (Aldrich) and 11.9 g (150.44
mmol) of pyridine in 100 ml of tetrahydrofuran was added dropwise under
argon a solution of 38.5 g (143.21 mmol) of diphenyl chlorophosphate in 100
ml of tetrahydrofuran. The mixture was heated at reflux for 3 hours 15  and
then cooled and filtered. The filtrate was concentrated in vaouo and the
residue dissolved in 400 ml of 1: 1 ether and hexane and then washed with 2
x 200 ml water, 75 ml saturated NaCI solution and dried ([err]). The
solvent was removed in vacuo to give the title compound as a pale yellow
oi. PMR ([err]: 81.69 (3H,s), 2.37 (2H, t, J ~7Hz), 4.32 (2H, q, J ~7Hz),
4.72 (1H, s), 4.80 (1H), 7.10-7.35 (10H, m). 20 EXAMPLE 8
4,4-Dimethylchroman To a dry, Ice-cooled flask containing 34.95 g (0.134
mol) of stannic chloride was added quickly under argon 25  63.0 g (0.669
mol) of phenol. The mixture was stirred at [err] for 0.5 hour and then
treated with 43.0 g (0.135 mol) of diphenyl-3-methyl-3-buten-1-yl phosphate
(from Example 7), followed by a 5 ml carbon disuifide rinse. The mixture
was stirred at room temperature for 21 hours and then quenched by pourung
onto 700 9 ice and 1 ltre of 1.5N NaOH. The mixture was extracted with 1 x
600 ml and 2 x 300 ml ether. The combined etherfrac- tions were washed with
2N NaOH, saturated NaCI and dried (MgSO4). Solvent was removed In vacuo and
the 30  residue purified by flash chromatography (silica: 2% ether in
hexane) to give the title compound as a colorless oil. PMR ([err])8: 1.34
(6H), 1.80-1.85 (2H, m), 4.154.20 (2H, m), 6.80 (1H, dd, J ~8.1Hz, 1.5Hz),
6.87 (1H, td, J ~8.1Hz, 1.5 Hz), 7.07 (1H, td, J -8.1Hz, 1.5Hz), 7.26 (1H,
dd, J -8.1Hz), 1.5Hz). In a similar manner, but substituting the
corresponding 3-alkyiphenol for phenol, there may be prepared the following
compounds: 35     4,4,7-trmethylchroman; 4,4-dimethyl-7-ethylchroman;
4,4-dimethyl-7-propylchroman; and 4,4"dimethyl-7-pentylchroman. 40  EXAMPLE
9 4,4-Dimethyl-6-acetylchroman To a stirred solution of 7.94 g (48.9425
mmol) of 4,4-dimethylchroman (from Example 8) In 70 ml of nit- 45
romethane was added under argon 4.0 g (50.96 mmol) of acetyl chloride
followed by 6.8 g (51 mmol) of alumi- num chloride. This was stirred at
room temperature for 5.5 hours and then cooled In an ice bath and treated
slowlywith 70 ml of 6N hydrogen chloride. The resultant mixture was stirred
at room temperature for 10 minutes and then teated with 100 ml ether and
the organic layerseparated. The organic layerwas washed with water,
saturated [err] and saturated NaCL solutions and dried ([err]). Solvent was
removed in vacuo and the 50  residue purfied by flash chromatography (slica
:10% ethyl acetate in hexanes). This was followed by kugelrohr 



distilation ([err]; 0.15 mm) to give the title compound as a colorless oil.
PMR ([err]):  1.40 (6H), 1.95- 2.00 (2H, m), 2.58 (3H), 4.25.4.30 (2H, m),
6.83 (1H, d, J ~8.0Hz), 7.62 (1H, dd, J -8.0Hz, 1.5Hz), 8.00 (1H, d, J
~1.5Hz). Proceeding in the same manner, the other chroman compounds made as
per Example 8 are converted to 55  their respective acetyl analogs. 12
EP 0 290 130 B1 EXAMPLE 10 4,4-Dimethyl-6-ethynycchroman 6      To a
solution of 2.47 g (24.41 mmol) of diisopropylamine In 40 ml dry
tetrahydrofuran under argon at [err] was added dropwise 15.2 ml of 1.6 M
(24.32 mmol) n-butyl lithium In hexane. This mixture was stired at [err]
for 1 hour and then treated dropwise with a solution of 4.98 g (24.38 mmol)
of 4,4-dimethyi-6-acetylchroman from Example 9) In 4 ml dry
oftetrahydrofuran. After stirring at [err] for 1 hour, the solution was
treated with 4.2 g (24.38 mmol) of diethyl chlorophosphate. The cooling
bath was then removed and the reaction mbdure 10  stirred at room
temperature for 2.75 hours. This solution was then transferred using as a
double ended needle to a solution of lithiuM dilsopropyl amide [prepared
using 4.95 9( 48.92 mmol) of dlisopropylamine and 30.5 ml of 1.6 M (48.8
mmol) n-butylithlum in hexane] In 80 ml dry tetrahydrofuran at [err]. The
cooling bath was removed and mixture stirred at room temperature for 18
hours and then quenched with 50 ml water and 25 ml of 3N hydrogen chloride.
The mixturewas extracted with 2 x 100 ml and 3 x 50 ml of pentane and the
combined 15  organic fractions washed with 3N hydrogen chloride, water,
saturated [err] and saturated NaCI solutions and then dried ([err]).
Solventwas then removed in vacuo and the residue purified by flash
chromatography (silica: 10% ethyl acetate in hexane) followed by kugelrohr
distillation ([err]; 0.35 mm) to give the title com- pound as a colorless
crystalline solid. PMR([err]): [err]1.33(6H), 1.81-1.86 (2H, m), 300
(1H,s), 4.19424(2H, m), 6.75 (1H, d, J ~8.5Hz), 7.22 (1H, dd, J -8.5 Hz,
2.3Hz), 7.44 (1H, d, J ~2.3Hz). 20     Using this method, the acetyl
derivatives made in Example 9 are converted to the ethynyl form. EXAMPLE 11
Ethyl 4-[4,4-dimethylchroman-ylethynyl]benzoate 25 Reaction vessels used in
this procedure were flame dried under vacuum and all operations were
carried out In an oxygen-free, argon or nitrogen atmosphere. To a solution
of 509A mg (2.74 mmol) or 4,4-dimethyl- 6-ethynyl chroman (from Example 10)
in 4 ml of dry tetrahydrofuran at [err] was added dropwise 1.72 ml of 1.6 M
(2.75 mmol) of n-butyl lithium in hexane. Stirring was commenced at [err]
for 30 minutes and at room tem- 30 perature for 15 minutes, after which the
solution was cooled again to [err] and then treated with a solution of 380
mg (2.79 mmol) of fused zinc chloride in 5 ml of dry tetrahydrofuran using
a double ended needle. The resulting solution was stirred at [err] for 1
hour and then at room temperature for 15 minutes. A solution of 628.6 mg
(2.74 mmol) of ethyl 4-bromobenzoate in 4 ml of dry tetrahydrofuran was
transferred by double ended needle into a suspension of 380 mg (0.33 mmol)
of tetrakistriphenylphosphine palladium In 5 ml dry tetrahydrofuran 35  and
stirred at room temperature for 15 minutes, then treated by double ended
needle with the solution of alkynyl zinc chloride prepared above. The
mixture was stirred at room temperature for 20 hours and then quenched with
Ice and 30 ml of 3N hydrogen chloride. The mixture was then extracted with
3 x 75 ml ether and ether ext- racts were combined and washed successively
with saturated [err] and saturated NaCI solutions and then dried ([err]).
Solvent was removed in vacuo and the residue further purified by flash
chromatography (silica: 4o  P 10% ethyl acetate In hexane) to obtain the
captioned compound as a white solid. PMR ([err]) :61.36 (6H), 1.42 (3H, t,
J ~7.3Hz), 1.82-1.86 (2H, m), 4.21-4.25 (2H, m), 4.40 (2H, q, J~7.3Hz),
6.79 (1H, d, J ~8.1Hz), 



7.28 (1H, dd, J ~8.1Hz, 2.2 Hz), 7.50 (1H, d, J ~2.2 Hz), 7.58 (2H, d,J
~8.7Hz), 8.03 (2H, d, J ~8.7Hz). Using the same procedure, but substituting
an appropriate ethynylchrornan from Example 10 and the appropriate
halo-substituted phenyl ester from Example 5, the following exemplary
compounds can be prep- 45  ared. ethyl
444,4,74trimethylthiochroman-6-ylethynyl]benzoate; ethyl
4-[4,4-dimethyl-7-ethylchroman-6-ylethyyl]benzoate; ethyl
4-[4,4-dimethyl-7-propylchroman-6-ylethynyl]benzoate; ethyl
4-[4,4-dimethyl-7-hexylchroman-6-ylethynyl]benzoate; 50     ethyl
3-[4,4,7-trimethylchroman-6-ylethynyl]benzoate; ethyl
2-[4,4,7-trimethylchroman-6-ylethynyllbenzoate; ethyl
3-[4,4-dimethylchroman-6-ylethynyl]benzoate; ethyl
2[4,4-dimethylchroman-6-ethynyl]benzoate; ethyl
2-[4-(4,4,7-trimethylchroman-6-yiethynyl)phenyllacetate; 55      ethyl
2-[4-(4,4-dimethyl-7-ethylchroman-6-ylethynyl)phenyl]acetate; ethyl
2-[4-(4,4-dimethyl-7-propylchroman-6-yiethynyl)phenyl]acetate; ethyl
2-[4-(4,4-dimethyl-7-butylchroman-6-ylethynyl)phenyl]acetate; ethyl
2-[4-(4,4-dimethyl-7-pentylchroman-6-ylethynyl)phenyllacetate; 13    EP 0
290130 B1 ethyl
2-[4-(4,4-dimethyi-7-hexylchroman-6-ylethynyl)phenyl]acetate; ethyl
2-[3-(4,4-dimethylchroman-6-ylethynyl]phenyl]acetate; ethyl
2-[2-(4,4-dlmethylchroman-6-ylethynyl]phenyl]acetate; ethyl 3-[4,4
-dlmethylchroman-6-ylethynyl]phenyl]propanoate; ethyl
3-[3-(4,4-dimethylchroman-6-yle- 5      thynyl] phenyl]propanoate; ethyl
3-[2-(4,4-dimethylchroman-6-ylethynyl]phenyl]propanoate; ethyl
4-[4-(4,4-dimethylchromang-6-ylethynyl]phenyl]butanoate; ethyl
4-[3-(4,4-dimethylchroman-6-ylethynyl]pheny]butanoate ; ethyl
4-[2-(4,4-dimethylchroman-6-ylethynyl]phenyl]butanoate; ethyl
5-[3-(4,4-dimethylchroman-6-ylethynyl]phenyl]pentanoate; ethyl
2-(4,4-dimethylchromnan-6-ylethynyl]phenyl]pentanoate; ethyl
2-[4-(4,4,7-trimethylchromen-6-ylethyny]phenyl]pentanoate; ethyl
2(4,4-dimethyl-7-ethylchroman-6-yl)ethyny]phenyl]pentanoate; 15     ethyl
2-[4-(4,4-dimthyl-7-propylchroman-6-yl)ethyny)phenyl]pentanoate; ethyl
2-[4-)4,4-dimethyl-7-butylchroman-6-yl)ethynyl)phenyl]pentanoate; ethyl
2[4-(4,4-dimethyl-7-pentylchroman-6-yl)ethynyl)phenylpentanoate; and ethyl
2-[4-(4,4-dimethyl-7-hexylchroman-6-yl)ethynyl)phenyl]pentanoate 20
EXAMPLE 12 4-[4,4-dimethylchroman-6-ylethynyl]benzoic acid and
4-[4,4-dimethylthlochroman-6-ylethyl]benzoic acid The absolute ethanol used
In this experiment was degassed by applying a vacuum while simultaneously
2s  bubbling nitrogen through iL A solution of 101.1 mg (0.30 mmol) of
ethyl 4-[(4,4-dimethylchroman-6-yl) ethnyl]benzoate (from Example 11) in
2ml ethanol was treated underargon with 0.7 ml of a 1.81 M (127 mmol)
solution of potassium hydroxide in ethanol and water. This mixture was
stirred at room temperature for 60 hours and then solvent was removed In
vacuo. The residue was dissolved In 25 ml of water and extracted with 25 ml
of ether and the ether extract discarded. The aqueous layerwas acidified
with glacial acetic acid and extracted 



30  with 4 x 50 ml of ether. Ether extracts were combined and washed with
water, then saturated NaCI solution and dried (MgSO4). Solvent was then
removed In vacuo to give the title compound as a white solid. PMR ([err]) :
1.39 (6H), 1.86-1.90 (2H, m), 4.23-4.27 (2H, m), 6.79 (1H, d, J ~8.4Hz),
7.28 (1H, dd, J ~8.4Hz, 1.9Hz), 7.50 (1H, d, J ~1.9Hz), 7.81 (2H, d, J
~8.3Hz), 8.08 (2H, d, J ~8.3Hz). Employing the general procedure described
above but using instead ethyl 4-[4,4-dimethylthlochroman-6- 35
ylethynylbenzoate (from Example 6),
4-[4,4-dimethylthiochroman-6-ylethynyl]benzoic acid was synthesized as a
white solid. PMR ([err]) : 1.34(6H), 1.93-1.98 (2H, m), 3.06-3.10 (2H, m),
7.09 (IH, d, J -8.5 Hz), 7.23 (1H dd, J ~8.5 Hz. 1.7 Hz), 7.62 (1H. d, J
-1.7 Hz), 7.63 (2H, d, J - 9.0 Hz), 8.03 (2H, d, J ~9.0 Hz). Proceeding in
a similar manner, esters of this invention may be converted to their
corresponding acids. 40  Example 13
4-[4,4-dimethylchroman-6-ylethynyl]benzyl alcohol A 250 ml 3-necked flask
is fitted with a stirrer, a dripping funnel, a nitrogen Inlet and a
thermometer. In the 45   flask is placed a solution of 379.5 mg (10 mmol)
of lithium aluminum hydride in 30 ml of dry diethyl ether. The solution is
cooled to [err] under nitrogen and a solution of 3.3441 g (10 mmol) of
ethyl-4-((4,4-dimethylchro- man-6-ylethynyl)benzoate in 15 ml of dry ether
is added dropwise at a rate such that the temperature does not exceed
[err]. The mixture is stirred at [err] for 1 hour and the excess hydride is
then destroyed by the addi- tion of 300 mg (3.4 mmol) of ethyl acetate. The
reaction mixture is then hydrolyzed by adding 3 ml of saturated 50
ammonium chloride solution and allowing the temperature to rise to room
temperature. The mixture is then fil- tered and the residue washed with
ether. The ether layer Is then washed with saturated sodium chloride solu-
tion, dried ([err]) and then concentrated in vacuo. The residue is purified
by chromatography followed by recrystallization to give the title compound.
By the same process, the esters or acids of this invention may be converted
to their corresponding primary 55  alcohol analog. 14    EP 0 290130 B1
Example 14 4-[4,4-dimethylchroman-6-ylethynyl]-1-acetoxymethylbenzene 5 A
solution of 2.929(10 mmol)of 44,4-dimethylchroman-6-ylethynyl]benzyl
alcohol, 600mg (10 mmol) of glacial acetic acid, 2.06 g (10 mmol) of
dicyclohexylcarbodilmide and 460 mg (3.765 mmol) of 4-dimethylami-
nopyridine in 150 ml methylene chloride Is stirred at room temperature for
48 hours. The reaction mixture is then filtered and the residue washed with
50 ml of methylene chloride. The filtrate is then concentrated in vacuo and
the residue is purified by chromatography followed by recrystallzation to
give the title compound. 10     This procedure may be used to esterify any
of the primary alcohols of this invention. Example 15
4-[4,4-dimethylchroman-6-ylethynyl]-benzaldehyde 15 A solution of 1.396 9
(11 mmol) of freshly distilled oxalyl chloride in 25 ml of methylene
chloride Is placed In a 4-necked flask equipped with a stirrer, a
thermometer and two pressure-equalizing addition funnels fitted with drying
tubes. The solution is cooled to [err] and then treated dropwise with a
solution of 1.875 g (24 mmol) of dimethyl sulfoxide (distilled from calcium
hydride) In 5 ml of methylene chloride over a five minute 20  period. The
reaction mixture isthenstirred at [err] for an additional 10
minutes.Asolution of 2.92 9 (10 mmol) of
4-(4,4-dimethylchroman-6-ylethynyl]benzyl alcohol in 10 ml of methylene
chloride is then added to the reac- tion mixture over a period of 5
minutes. The mixture Is stirred for a further 15 minutes and is then
treated with 5.06 g (50 mmol) of triethylamline. The cooling bath is then
removed and the mixture is allowed to warm to room 



temperature. Thirty ml of water is then added to the mixture and stirring
is continued for a further 10 minutes. 25  The organic layer is then
separated and the aqueous layer is extracted with 20 ml of methylene
chloride. The organic layers are then combined and washed successively with
dilute HCI, water and dilute [err] solution and then dried ([err]). The
solution is then filtered and concentrated in vacuo and the residue is
purified by chromatography followed by recrystallization to give the title
compound. The alcohols of this invention may be oxidized to their
corresponding aldehyde or ketone by this method. 30 Example 16
4-[4,4-Dimethylchroman-6-ylethyny]-1-(1-hydroxypropyl)benzene 35      Four
ml of 3 M (12 mmol) solution of ethyl magnesium bromide In ether is placed
in a 3-necked flask fitted with a mechanical stirrer, a reflux condenser
protected by a drying tube and a pressure-equalizing dropping funnel
protected by a drying tube. The flask is cooled In an ice-bath and a
solution of 2.9 g (10 mmol) of the carboxaldehyde from Example 15 in 10 ml
of dry ether is added slowly with vigorous stirring. The cooling bath is
then removed and the mixture heated at reflux for 3 hours. The mixture is
then cooled In an ice-salt bath and 40  5 ml of saturated ammonium chloride
solution Is added. The mixture is stirred for a further 1 hour and then
fil- tered and the residue washed with two 10 ml portions of ether. The
ether solution is then separated, dried ([err]) and the ether removed in
vacuo. The residue is then purified by chromatography followed by recrys-
tallization to give the title compound. Using the same procedure, but
substituting another aldehyde, any of the other aldehydes of this invention
45  can be converted to a secondary alcohol. Example 17
4-[4,4-Dimethylchroman-6-ylethynyl]-1-dimethoxymethylbenzene 50
Around-bottomed flask is fitted with a Dean-Starkapparatus under a reflux
condenser protected by a drying tube. A mixture of 3.48 g (12 mmol) of
4-[(4,4-dimethylchroman-6-ylethynyl]benzaldehyde, 4.80 mg (15 mmol) of
anhydrous methanol, 2 mg of p-toluenesulfonic acid monohydrate and 10 ml of
anhydrous benzene is placed In the flask and the mixture heated at reflux
under nitrogen until close to the theoretical amount of water is col- 55
lected In the Dean-Stark trap. The reaction mixture is cooled to room
temperature and extracted successively with 5 ml of 10% sodium hydroxide
solution and two 5 ml portions of water and then dried ([err]). The
solution is then filtered and the solvent removed In vacuo. The residue is
purified by chromatography and then recrys- talliztion to give the title
compound. 15    EP 0 290130 B1 In a simlar manner, any aldehyde or ketone
of this Invention may be converted to an acetal or a ketal. Example 18 5
Preferably, these compounds may be administered topically using various
formulations. Such formulation may be as follows. Ingredient
Weight/Percent 10 Solution Retinoid
0.1 BHT                                            0.1 Alcohol USP
58.0 Polyethylene  Glycol 400 NF                  41.8 



20 Retinoid                                       0.1 BHT
0.1 25              Alcohol USP                                   97 . 8
Hydroxypropyl Cellulose                        2.0 30 Claims Claims for the
following Contracting States: AT, BE, CH, DE, FR, GB, IT, U, LU, NL, SE 35
1. A compound of the formula I [err] 40 where X is S. O or [err] where[err]
in hydrogen or [err]alkyl; n is O-5; R is H or[err]alkyl andA is H,--COOH
or a pharmaceutically acceptable salt, esier or amide thereof,-[err] oran
ether or ester derivative thereof, 45  or-CHO or an acetal derivative
thereof, or [err]or a ketal deriative thereof where [err] where m is 0-4 ;
or a pharmaceutically acceptable salt thereof; wherein said esters are
derived from the satu- rated aliphatic alcohols or acids of ten orfewer
carbon atoms or the cyclic or saturated aliphatic cyclic alcohols and acids
of 5 to 10 carbon atoms, or are phenyl or [err]alkylphenyl esters; said
amides are unsubstituted amides or are mono- and di-substituted amides
derived from [err] alkylsubstituted amines or [err]alkylallphatic 50 cyclic
amines or phenyl or [err] alkylphenyl amines ; said ethers being [err]
alkyl ethers ; and said acetals and ketals have the formula--CK where K is
[err]and R is[err]alkyl or K  in-[err] where [err]  alkylene, straight
chain or branched. 2. The compound of claim 1 where n is 0. 3. The compound
of claim 1 where n is 1. 55      4. The compound of claim 1 where n is 2.
5. The compound of claim 1 where n is 3. 6. A compound according to any one
of claims 2 to 5 wherein X is S or 0 and A is-COOH, a pharmaceuti- cally
acceptable salt thereof, or an ester or amide thereof. 16    EP 0 290 130
B1         *  C     L    M   S     * In a similar manner, any aldehyde or
ketone of this Invention may be converted to an acetal or a ketal. Example
18 5       Preferably, these compounds may be administered topically using
various formulations. Such formulation may be as follows. 10 Retinoid
0.1 15              BHT                                              0.1
Alcohol USP                                    58 . 0 Polyethylene Glycol
400 NF                     41.8 20 Retinoid
0.1 BHT                                              0.1 25
Alcohol USP                                     97.8 Hydroxypropyl
Cellulose                          2.0 30 



Claims Claims for the following Contracting States: AT, BE, CH, DE, FR, GB,
IT, L, LU, NL, SE 3%      1. A compound of the formula I [err] 40 where X
is S. 0 or [err] where [err] is hydrogen or [err]alkyl; n is  0-5; R is H
or [err] alkyl and A is H,--COOH or a pharmaceutically acceptable salt
esier or amide thereof, --[err] or an ether or ester derivative thereof, 45
or-CHO or an acetal derivative thereof, or --[err] or a ketal derivative
thereof where [err] where m is 0-4 ; or a pharmaceutically acceptable salt
thereof; wherein said esters are derived from the satu- rated aliphatic
alcohols or acids of ten orfewer carbon atoms or the cyclic or saturated
aliphatic cyclic alcohols and acids of 5 to 10 carbon atoms, or are phenyl
or [err] alkylphenyl esters ; said amides are unsubstituted amides or are
mono- and di-substituted amides derived from [err]alkylsubstituted amines
or [err] alkylaliphatic 50 cyclic amines or phenyl or [err] alkylphenyl
amines ; said ethers being [err]alkyl ethers ; and said acetals and ketals
have the formula-CK where K Is [err] and R is [err]alkyl orK is[err] where
[err]alkylene, straight chain or branched. 2. The compound of claim 1 where
n is 0. 3. The compound of claim 1where n is 1. 55      4.The compound of
claim 1 where n is 2. 5. The compound of claim 1 where n is 3. 6. A
compound according to any one of claims 2 to 5 wherein X is S or O and A
is--COOH, a pharmaceutii- cally acceptable salt thereof, or an ester or
amide thereof. 16    EP 0 290 130 B1 * C  L  M   S * 7. A compound
according to claim 6 which Is ethyl
4-[2-(4,4-dimethylthiochroman-6-yl)ethynyl] benzoate or
4-[2-(4,4-dimethylthiochroman-6-yl) ethynyl]benzoic acid or a
pharmaceutically acceptable salt thereof. 8. A compound according to claim
6 which is ethyl 4-[2-(4,4-dimetylchroman-6-yl)ethynyl] benzoate or 4-
[2-(4,4-dimethylchroman-6-yl)ethynyl] benzoic acid or a phannaceutically
acceptable salt thereof. 5      9. A compound according to any one of
claims 1 to 8 for use In medicine. 10. A compound according to any one of
claims 1 to 8 for use in treating dermatoses such as psoriasis. 11. A
pharmaceutical composition comprising a compound defined In any one of
claims 1 to 8 and a phar- maceutically acceptable carrier. 12. The use of a
compound as defined in any one of claims 1 to 8 for the manufacture of a
medicament 10  for treating dermatoses such as psoriasis. 13. A process for
making a compound of theformuia I as defined In any one of claims 1 to 8,
which process comprises reading a compound of the formula 11 with a
compound of the formula III; 20 wherein X' is a halogen, preferably I; X
and n are as defined above; and A' is H, or a protected acid, alcohol,
aldehyde or ketone, in the presence of [err] wherein Q is phenyl ; and
thereafter where necessary depro- tecting a protected acid, alcohol,
aldehyde or ketone or 2s  homologating a compound of the formula [err] 30
where n is 0-4 to give an acid compound of formula I; or 



converting an acid of formula I to an acid salt; or 35      converting an
add of formula I to an ester; or converting an acid of formula I to an
amide ; or reducing an acid of formula I to an alcohol or aldehyde; or
converting an alcohol of formula I to an ether or ester; or oxidizing an
alcohol of formula I to an aldehyde orketone; or 40      converting an
aldehyde of formula I to an acetal ; or converting a ketone of formula I to
a ketal. Claims for the following contracting States: ES, GR 45      1. A
process for making a compound of the formula I where X is S, O or [err] is
hydrogen or [err]alkyl; n is 0-5; R Is H or [err]alkyl and A is H, -COOH
ora pharmaceutically acceptable salt, ester or amide thereof, [err] or an
ether or ester derivative thereof, 55  or -CHO or an acetal derivative
thereof, or [err] or a ketal derivative thereof where [err] where m is 0-4;
or a pharmaceuically acceptable salt thereof; wherein said esters are
derived from the satu- rated aliphatic alcohols or acids often orfewer
carbon atoms or the cyclic or saturated aliphalic cyclic alcohols and acids
of 5 to 10 carbon atoms, or are phenyl or [err]alkylphenyl esters; said
amides are unsubstiluted 17    EP 0 290 130 B1            *  C  L  M  S  *
amides or are mono- and dlsubstituted amides derived from [err]
alkylsubstituted amines or [err]alkylaliphatic cyclic amines or phenyl or
[err]alkylphenyl arnines ; said ethers being [err]alkyl ethers ; and said
acetals and ketals have the formula --CKwhere K is [err]alkyl or K is
[err]alkylene, straight chain or branched; which process comprises reacting
a compound of formula 11 with a compound of 5   formula III 10 15 where X'
is a halogen, preferably I ; X and n are defined above ; and A' is H, a
protected acid, alcohol, aldehyde or ketone, giving the corresponding
compound of formula I, protected as necessary, and thereafter, where
necessary deprotecting a protected acid, alcohol, aldehyde or ketone, or
homologating a compound of the formula 2D 25 where n is 0-4 to give an acid
compound of formula I; or converting an acid of formula I to an acid salt;
or converting an acid of formula I to an ester; or 30     converting an
acid of formula I to an amide; or reducing an acid of formula I to an
alcohol oraldehyde; or converting an alcohol of formula I to an ether or
ester; or oxidizing an alcohol of formula I to an aldehyde or ketone ; or
converting an aldehyde of formula I to an acetal ; or 35     converting a
ketone of formula I to a ketal. 2. The process of claim 1 wherein R is
hydrogen or methyl and n is 0, 1 or 2. 3. The process of claim 2 wherein A'
Is a protected acid. 4. The process of claim 3 wherein the resulting
compound Is ethyl 4-[2-(4,4dimethylthlochromanl-6-yl)- ethynyl]benzoate. 



40     5. The process of claim 3 wherein the resulting compound is ethyl
4-[2-(4,4-dimethylchroman-6-yl)ethy- nyl]benzoate. 6. A process according
to clalm  for making a compound of the formula 45 50     where X Is S, O,
or [err] is hydrogen or [err]alkyl; n  0-5 R is hydrogen or [err]alkyl; and
A is --COOH or a pharmaceutically acceptable sait, an alcohol, aldehyde or
ketone which process comprises deprotecting the corresponding protected
acid, alcohol, aldehyde or ketone. 7. The process of claim 6 which gives
4424,4-dimethylthiochroman-6yl)ethynyl]benzoc acid, 4[2-(4,4-
dimethylchroman-6-yl)ethynyl]benzoic acid or a pharmaceutically acceptable
salt thereof. 55      8. A process for preparing a pharmaceutical
composition containing a compound of formula I as defined in any one of
claims 1 to 7 which process comprises bringing the compound into
association with a pharmaceuti- cally acceptable carrier. 9. The use of a
compound of the formula I as defined in any one of claims 1 2, 4, 5 and 7
for the manufacture 18    EP 0 290 1300 B1           *  C  L  M  S  * of a
medicament for treating dennatoses such as psoriasis. 10. A process
according to any one of claims 1 to 7 wherein the reaction of the compound
of the formula II with the compound of the formula III is carried out in
the presence of [err] wherein Q is phenyl. 11. A process according to claim
10 wherein the [err] is present in about a 5 to 10% molar amount 5
relative to the reactants. Patentansprlche 10  Patentanspriche fir
folgenden Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 1.
Verbindung mitder Forms! I 20  wobel X = S, O oder NR, wobeiaR = Wasserstff
oder C    .-Ak, n =05, R = H odor C1-rA1  und A = H, -COOH odor davon ein
pharmazeutfsch akzeptables Salz, Ester oderAmid, -CH20H oder davon eh Ether
odor Esterderivat odor-.CHO odor devon sin Acetaldedlvat oder-COR2 oder
davon ein Ketalderivat, wobei R2 = HC-i-2)mCH3, wobel m = 0-4, odor davon
ein pharnnazeutich azeeptables Sdiz, wobel die Estervon den gesattigten
aliphatischen Alkoholen odor Sduren mit zehn oder weniger Kohlenstofhtomen
odor den zyidi- 2s  schen oder geslWgten aliphatlschen zyldischen Aikoholen
und Suren mit 5 blb 10 Kohlenstoffatomen abge- leltet sind oder Phenyl-
odor C-Akylphenylester sind, die Arnide unsubstitulerte Amide oder mono-
und di-substiftlerto Amide sind, abgeleitet von C.-alkylsubstitulerten
Aminen oder Ci-ralylallphatischen zyidt- schen Aminen oder Pheny!- oder
C,-rAikylphenylaminen, die Ether C".Ukylether sind und die Acetale und
Ketale die Form!l -CK haben, wobel K = (-OR)2 und R = CI-rAikyl oder K =
-OR O-, wobel RI = CS_ 30 ii-Akylen mit gerader odor verzweigter Kette. 2.
Verbindung nach Anspruch 1, wobei n = 0. 3. Verbindung nach Anspruch 1,
wobel n = 1. 4. Verbindung nach Anspruch 1, wobel n =2. 5. Verbindung nach
Anspruch 1, wobel n = 3. 35      6. Verbindung nach elnem der Ansprilche 2
bis 5. wobel X = S oder 0 und A - COOH, davon sin phar- mazeutisch
azeeptables Salz odor davon ein Ester odor Amid. 7. Verbindung nach
Anspruch S, die Ethyl-42-(4,4-dimethylthiochroman-8-yl)-ethynyil benzoat
oder 4-12- (4,4-drnsthylthiochroman-8-yl)ethynyl] benzoesaure odor devon
sin pharmazeutfach akzoptables Salz 1st. 8. Verbindung nach Anspruch 6, die
Ethyl-4[2-(4,4-dirnethychroman-8-yiethynyQ benzost odor 4-[2(4,4- 40
dlmthylchroman-yIl)ethyynyl]benzoesiure odor davon sh phanmazeutisch
akzeptables Salz isL 



9. Verbindung nach elnem derAnsprOche I bis 8 zur orwendung in Medizin. 10.
Verbindung nach elnem derAnsprflche 1 bis 8 zur Venwendung bel der
Behandlung von Dermatosen wle Psorlasis. 11. Pharmazeutische
Zusammensetzung mit einer Verbindung nach einem derAnsprfche 1 bis 8 und
ei- 45  nem pharmazeutlich aleeptablen Trager. 12. Verwendung diner
Verbindung nach dinem derAnsprfche I bWs 8 zur Hersteiung sines Medikaments
zur Behandlung von Dermatosen wie Psoriasis. 13. Verfahren zur Herstelhung
einer Verbindung der Forms! I nach einern derAnsprfiche I bls 8, welches
darin bessht, dall eine Verbindung der Formel 11 mit elner Verbindung der
Formnel II zur Reaktlon gebracht 60 wird 55    EP 0 290130 B1         *  C
L  M   S  * I~~~I 10 wobei X ein Halogen ist, vorzugswelse 1, X und n wie
oben angegeben sind und A' = H odor hie geschfltzte Slure, Alkohol, Aldehyd
oder Koton In Gegenwart von Pd(PQ8)4, wobel Q = Phenyl, und danach ggE. von
olner geschOtzten Slure, Alkohol, Aldehyd odor Keton der Schutz entfemt
wWrd odor 15  eine Verbindung der Fonnel K>  ~~~~~~0~~~).COO4)mCOH 20
honologlert wkd, wobel n = 0-4, um sne Slurenverbindung der Formel I zu
ergeben, odor sine Slure der Fonnel I in ein saures Sakz umgewandelt wird
odor 2s     sine Slurs der Formel I in oin Ester umgewandelt wird odor oine
Slure der Formel I In sin Amid umgewandeit wird odor sine Slure der Formal
I zu elnem Alkohol odor Aldehyd reduziet wird odor sin Aikohol der Forrnel
t in eln Ether oder Ester umgewandett wird odor sin Alkohol der Formel I zu
einem Aldehyd oder Keton oxidiert wird odor 30     ein Aidehyd der Formel I
in sin Acetal umgewandelt wird oder ehi Keton der Formel I in eh Ketal
umgewandelt wird. Patentanspruche for folgende Vortragsstaaten : ES, GR 3U
1. Vorfahren zur HertelDung slner Verbindung mit der Fonnel I 40 wobei X= 8
0 oder NRI, wobel R = Wasserstoll oder CO1 i-Rl, n  0-5, R  H odor C.-wAIy
und A= H,-COOH oder davon elin phanmazeutsch saeptables Salz. Ester
oderAmid,- CH2OH odor davon sin Ether 45  oder Esterdeoivat oder-CHO oder
davon esi Acetalderivat oder-CORF odor davon eh Ketuldervat, wobel RQ-
3(CH2,,CH6. wobei m = 0-4, odor davon sin pharmazeutch akzeptables Salz,
wobel die Estervon den geslttgten aliphatischen Alkoholen oder Sluren mit
zehn odor weniger Kohlenstoffatomnen odor den zyIdi- achen odor gesltiigten
sliphatisechen zykibchen Alkoholen und Suren mit 5 bis 10 Kohlenstofatomen
abge- lteolt sind odor Phenyt- odor C0-Alkytphenyiestor sind, die Amide
unsubstlitulerte Amide odor mono- und a   di-subefftuierte Amide sind,
abgeleitet von Cj-aiclkylsubstitulerten Aminen oder C.--alkylailphatschen
zyi}d- schen Aminen oder Phenyl- oder C,..-Aikylphenylaminen, die Ether
Cl-Aciylether sind und die Acetate und Ketale die Formei-CK haben, wobei K
= f-OR)2 und R  C1+-Aiyl oder K= -OR  O-, wobel R C = .rAJkylin
mitgeraderodervezwelgterKetts, welches Verfahren darn besteht, dae ine
Vrbindung der Formel 11 mit olner Verbindung der Fonnel III 



55 20    EP 0 290130Q1          11  111111 11111 11111 111111 *  C  L  M  S
* 5 zur Reaktion gebracht wird, wobel X' ein Halogen lot, vomugsweiae I, X
und n wle oben angegeben sind und to  A' = H, elne geschiltzte Slure,
Aikohol, Aldehyd oder Kobn, die entsprechende Verbindung der Formel I erge-
bend,   tts suelterforderlich, und danach ggf. von einergeschatzten Slur,
Alkohol, Aldehyd odor leton der Schutz entfernt wird oder sine Verbindung
der Forrnel 15. 20 homologilrtwird, wobel n  04, urn ehs Slurenverbindung
der Faonel I zu ergeben, oder sine Slure der Formal I In ein saures Salk
ungewandeitwWrd odor sine Slure der Formel I in sin Ester umgewandelt wird
odor esne Slurm der Formel I In sin Amid umgewandelt wird odor 2
siene Slure der Formel I zu einem Alkohol oderAidehyd reduzdert wird oder
sin Alkohol der Formsl I In sin Ether oder Ester ungswandeit wird odor sin
Alcohol der Formel I zu elnem Aldehyd oder Keton oxidirt wird odor ein
Aldehyd der Fomel I In ein Acetai umgewandeit wird odor sin Keton der
Formal I in sin Ketal umgewandelt wird. 30     2. Verfahren nach Anspruch
1, wobel R= Wasserstoff oder Methyl und n = 0,1 oder 2. 3. Verfahren nach
Anspruch Z wobeil A' sine geschitzte Slur. ILt. 4. Verfahren nach Anspnuch
3. wobel die resultierende Verbindung Ethyl2-(4,4-dimethylthlochroman-
6-yi)-ethynyil benzoat ist 5. Verfahren nach Anspruch 3, wobel die
resuitierende Verbindung Ethyl-4-12-(4,4-dimethychroman-8-yl)- 36  ethynyP.
benzoat Ist. B. Verfahren nach Anspruch 1 zur Herstellung otner Verbindung
mit der Fornel Z                     Pbh    ^~~~~~~~~~~~~~~a4). 40 wobel X
S, 0 oder NR1, wobel RI  Wasserstoff oder C-AlkyIn= n05,R= Wassertoffoder
Ci-Alki 4   und A - -COOH odor sin pharmazeutisch akzeptables Sakz, sin
Alcohol, Aldehyd odor Keton, welches Ver- fahren derin besteht, daB von der
entsprechenden geschritzten Slurs, Alkohol, Aldehyd odor Keton der Schutz
entfernt wird. 7. Vedahren nach Anspruch 6, welches
4-12-(4,4-dimethylthiochroman-8-yiethynyi] benzoesaure odor 4-
[2-(4,4-dimethylchroman-8-yl)ethynylI benzomssure odor davon sin
pharmazeutisch axeeptables Satz ergibt. so      8. Verfahren zur Herstllung
elner phannazeutlschen Zusammenseiung, dbi sine Verbindung der Formel I
nach elnem der Anspriche 1 biN 7 enthllt, welches Verfahren darln bestsht,
dag die Verbindung mit elnem pharmazeulisch akzeptaebln Triger
zusammengebracht wikd. 9. Verwendung lnernVerbindung der Formsl I nach
einemn der Anspriche 1, 2, 4, 5 und 7 zur Hersteliung sines Medikaments zur
Behandlung von Dermatosen wie Psodasbs. 5s      10. Verfahren nach efnem
derAnsprflche I bie 7, bel dem die Reaktion der Verbindung nach der Form!e
11 mit der Verbindung nach der Form.! iII In Gegenwart von Pd(PQ,)4
durchgaf~hrt wird, wobed Q  Pheny1. 11. Verfahren nach Anopruch 10, bel din
das Pd(PQ,)4 in einer molaren Menge von otwa 5 bis ,10% in 



bezug auf die Reaklonspartner vorhanden lst 21    *C  L  M  S.
Revendleations Rovendicatlons pour lea Etats contractanta sulvants AT, BE,
CH, DE, FR, GB, IT, Li, LU, ML, SEX 1. ComposA de forrmule I 10
(1). dans laquelle X est mis pour S, 0 ou NR&, ou RF eat un atome
d'hydrogbne ou un rest. alkyle on C.; n eat 15  mis pour un nombre de O a
5; R est mis pour H ou un rosto alkyle on C1 4; etA est mis pour H,
pour-COOH ou un sel, ester ou amide phannaoeutlquement acceptable do
colul-c, pour-CH6OH ou un dddv6 ither ou ester de celul-cl, pour-CHO ou un
diriv6 ac6tal de celul-ci, ou pour-COR2 ou un d6r!v ctal do celul-cd, ou R2
eat un groupement-(CH2),CH3 avec m = 0-4 ou un sel pharnaceutiquernent
acceptable de celul-ci, lesdits esters etant d6riv6s des alcools ou acides
allphatiqueos saturls a 10 atomes de carbon. ou moins ou 20  dos alcools
otacides cycliques ou cycliques aliphatiques saturas a 5-10 atomes de
carbons, ou aontdes esters de ph6nyle ou de C14alkylph6nyle; leadits amides
tant des arnides non substIutus ou etant des amides mono- et disubstitues
d6rivls d'amlnes C.-alkylwubst6bitos, d'amines cycliques
C.-rallkybubstftu~es ou de ph6nyl- au C1.4alky1phlnyiarnIes ; lesdits
ethers etant des ethers d'alkyl en C14 ; et lesdits aoctals et c6tals ayant
la fonmule-CK dans laquelle K estmis pour (-OR)2 et R pour un reste alkyle
en C14 Cu Kest mis pour 2s  -0R1O- oO RI est un rests alkylene en C2  A
chaihe drolte Cu ramit Me. 2. Compose selon la revendication 1, dans lequel
n est mis pour 0. 3. Compos6 selon la revendicaffon 1, dans loquel n est
mis pour 1. 4. Composd selon la revendicallon 1, dans lequel n est mbs pour
2. 5. Compos6 selon la revendication 1. dans lequel n est mis pour 3 30
6. Compos6 selon rune quelconque des revendicathons 2 a 5, dons lequel X
est mis pour S ou 0 et A eat mis pour-COOH, sel pharmaceutiquement
acceptable de colul-ci ou ester ou arnide de celul-ci. 7. Composb selon la
revendication 8, qui est Io
442-(4,4-dim6thylthiochromane-8-yt-6hynyl-benzoate d6thyle, racide
4-[2-(4,4-dim6rthlochromane48-yI)-6tynyl-benzoTque ou un sel
phannaceutiquement acceptable de celui-ci. 3s     8. ComposA salon ia
revendication 8, qul est le 4-[2-(4.4-dimetylchromane-6yl)thynybenzoate
d'6thyle, I'acde 4-[2-(4,4-dim6thylchromane--ylthynylJ-benzoTque ou un sei
pharmaceutiquement accep- *    table de celut-ci. K.>       9. Compose
selon l'une quelconque des revendications 1 A 8, propre a etre utlis6 en
mmdecine. 10. Compose selon l'une quelconque des revendications 1 A 8,
propre a 61re utiale dens 1s traftement de 40  dertnatoses tell.s quo le
psoriasls. 11. Composition phamacoeutique, comprenant un compose defini
dans rune quelconque des revendica- dons i A 8 et un exciplent
phannacoutiquement acceptable. 12. Utilsatlon d'un composa tel quo defirl
dans rune quelconque des revendications i t 8 pour Is fabri- cation d'un
m6dicament pour le traitement de denmatoses telles quo Is psoriasis. 45
13. Procede de prlparatton d'un compoas de formule I tel quo ddfini dans
rune quelconque des revendi- catlons 1 1 8, loquel proc&Il comprend les
opsrations consistent t faire rlagir un compose do fbnnule 11 avec un
compose de formule III 50 y              k&Z;-za
r>o-    E 



dans lesquelles X' eat un atomne d'halogbne, de pr6f6rence de I; X et n
sont teis que d6finis prledemnment; at A' eat mis pour H ou pour un rests
acide, alcool, aldehyde ou catone protfgt. en presence de Pd(PQ3)4 ob 22
I Ullil1111111111101111 IN1 EP 0 290 130 B1          *c  L  N  s Q estun
rests phenyle; puls. au besoln, & d6proteger un acids, alool, ald6hyde ou
cftone protfg6, au A former rhomologue d'un cornpos de fonmule 1o  dans
laquelle n est un nombre deo  a4, pour obtenlr un cwnpose acid de fonmule ;
ou A convertir un acids de fonnmae I en un sel d'acide; ou i convertir un
acids de formule I en un ester; au A convertir un acide de formule I en un
amid.; ou 15     a reduire un add. de formule I en un alcool ou Un aldehyde
; Cu Aconvertirun alcool de1ornule I en un 6therou un ester; ou A oxyder un
alcool de formule I en un ald6hyde ou une cetons; Cu A convertir un
aldehyde de formula I en un actal ; ou A convertir une c~tone de formula I
en un c6tal. 20 Revendicatlons pour lfs Etats contractants sulvants: ES, GR
1. Procede de preparation d'un compOe6 de formule I 25 30 dans laquelle X
est mis pour S, 0 ou NR1, Cu RI est un atome dhydrogbno ou un rests allyle
en C1..., n est mis pour un nombre de 0 A 6 ; R est mis pour.H ou un rests
alkyle en C1 4; et A est mis pour H, pour-COOH ou un sel, ester ou amide
pharmaceutiquernent acceptable de coluil, pour-CH2OH ou un deriv6 6ther ou
ester de celul-ci, pour-CHO ou un d6rlv6 ac6tal de celul-ci, ou pour-COR2
ou un derfv6 c6tal de celui-l, 35  ou R2 est un groupement-(CH2),CHN avec m
= 0-4 Cu un sel pharmaceutiquement acceptable de celul-; lesdits esters
etant d~rives des alcools ou acides aliphatfques saturis A 10 atomes de
carbons ou moins ou des alcools etacides cycdiques ou cycliques
allphatiques saturs a i-10 atomes d carbone, ou sontdes esters do phenyle
oau de Cl.4rikylph6nyle; lesdits amides btant des amides non subsettu6s ou
etant des amides mono- et disubstituds d6rivis d'amines
CI-aikyisubstitu6es, d'amines cycliques Clralkylsubstitu6es ou do 4o
phenyl- ou C1-alkylphenylamines ; lesdits sthers tent des ethers dralkyle
en CI. ; et lesdits acetals et cbtais ayant is formule-CK dens laquelte
Kest mis pour (-OR)2 et R pouran rests alkyle en C1 , ou Kest mis pour
-0R1o- ou R1 est un reste alkyline en Cas a chaihe droite ou ramffife ;
lequel proc6d6 comprend lee op6- rations consistent A faire r6agir un
composA de formule 11 avec un compose de formula fil 45 &~~-z~aas 50
>.p                                    S dans losqudless XI est un atome
d'halogbne, de prdfrence de I; X et n sont tels quo d~finis pr66demrnment;
55  et A est mis pour H ou pour un reste adds, alcooi, aldehyde ou citone
prot6g6, pour obtenir is compos6 de formule I correspondent, au bosoln
prot6ge ; puls, au besoin, A d6protdgerun acids, alcool, aid6hyde ou c6tone
protig6, ou A former Ihomologue d'un compos6 de formule 23 



EP 0 290 130 B1 1             1111111 L   11111 11111 danm laquelle n est
un nombre de 0 & 4, pour obtenir un compose acids de formule I; Cu A
convertir un acdds de fonmule I on un sel d'acide ; ou A convertir un acide
de formule I en un ester; ou 10     A convertirun acide defonnul I eon un
amlde; ou a r6dulre un adds do formule on un alcod ou un aiddhyde ; ou a
convertirun slcool de fonnule I en un etherou un ester; ou a oxyder un
alcool do fonmule I on un ald6hyde otu une c6tone ; au A convortir un
aldbhyde de formule I on un actal ; ou is     A convertir une cetone de
fornule I en un ctal. 2. Proc~dA selon la revendication 1, dans lequel R
est mis pour un atome d'hydrogane ou un reste mfthylo et n et mis pour 0, 1
Cu 2. 3. Prow6d6 solon la revendication 2, dans loqudi A' eat un acids
prot6g6. 4. Pro~ciA selon la revendication 3, dans loquel le composo
resultant est l 4-r2-(4,4"dhn6thylthiochmm- 2o no--yl)-6thynyll-benzoate
d'6Weyls. 5. Pro6d6 seon la revendication 3, dans Isquel le composA
risultant eat le 4-[2-(4,4-dminthylchromane- 8-ylI)-fftnylj-benzoats
d'ethyle. 6. Proceda selon la revendication 1 pour la preparation d'un
oompose do formuls 25 30 dans laquelle X est mis pour S, 0 ou NRN, ou R1
est un atome d'hydrogene ou un reste alkyle on C14; n est mis pour un
nombre de 0 a 5; R eat un atome d'hydrogene ou un reste alkyle en Ct g; et
A set mis pour -COOH, ou un eol, un alcool, un aldehyde ou une co6tone
pharmaceutiquement acceptable, loqudl procWd6 comprend l'op6ration
consistant A d6proftgr l'acide, alcool, ald6hyde au octone protege
correspondant. s5     7. ProcWdA selon la revendication 6, qui donne
l'acide 4[2-(4,4-dim6thylthlochromanen-8yi)-6thynylJ-ben- zodque, I'adde
4-[2-(44-dimethylchromaneo-y-6thynyl]-benzod-que ou un sel
pharmaceutiquement accepta- ble do ceux-ci. 8. Poc=d6 de praparation duns
composition pharmaceutique contenant un oompos6 de formulb I tel quo dXfnl
dans lune quelconque des revendlcations I a 7, lequel procdde consists a
mettre le oompose en asso- 40  ciation avec un exciplent pharmaceutiquement
acceptable. 9. Utllsation dun compose de formule I bl quo d6ofni dans rune
quelconque des revendioatons 1, 2, 4, 6 et 7, pour la fabrication d'un
mrdicament pour to traltement de dermatoses telles quo Is posiasbs. 10.
Proc6d6 selon rune quelconque des revendications I a 7, dans loquel la
reactton du compose de for- mule 11 avoc Is compose do fornul IlIl ost
conduite en pr~sence de Pd(PQJ4, Q etant un rests phrnyis. 45     11.
Procfd6 selon la revendication 10. dana lequel Is Pd(PQ3),4 est prisent a
raison dcenviron 5 A 10% en males par rapport aux composes participant a la
rdaction. 50 55 24    


