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- 6-[TRIAZOLYL[3-(TRIFLUOROMETHYL)PHENYLJMETHYL]-2-QUINOLINONES
AND -QUINOLINETHIONES

5 The present invention concerns quinolinones and quinolinethiones, compositions
containing the same, and processes of preparing these compounds. It further relates to
their use as a medicine, in particular, their use as a medicine to treat keratinization |

- disorders.

10 InEP-0,371,564 there are described (1H-azol-1-yimethyl) substituted quinoline and
quinolinone derivatives which suppress the plasma elimination of retinoic acids. Some
of these compounds also have the ability to inhibit the formation of androgens from
progestines and/or inhibit the action of the aromatase enzyme complex.

A select group of (1H-triazol-1-ylmethyl) substituted quinolinone and quinolinethiones

15  derivatives invariably being substituted with a 3—(triﬂuoromethyl)phenyf moiety, is the
subject of the present invention. The unexpected superiority of said select group of
compounds over the closest art-known compounds lies in their improved ability to
suppress keratinization effects.

20  Hence, the present invention is concerned with compounds of formula

the pharmaceutically acceptable acid addition salts and the stereochemically isomeric
25  forms thereof, wherein :
Rlis hydrogen, aminoor C 1.4a1ky1,
R2 is hydrogen, halo or Cj-4alkyl;
R3 is hydrogen, halo or C}-4alkyl;
YisOorS; and :
30 -X1=X2. s a bivalent radical having the formula
-N=CH- (a-1) or
-CH=N- (a-2).

As used in the foregoing definitions the term halo is generic to fluoro, chloro, bromo and
35 iodo. The term Ci-4alkyl defines straight and branched saturated hydrocarbons, having
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from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl, butyl,
1-methylethyl, 1,1-dimethylethyl, 2-methylpropyl and the like.

The pharmaceutically acoept_zible acid addition salts as mentioned hereinabove are meant
to comprise the acid addition salt forms which can conveniently be obtained by treating
the base form of the compounds of formula (I) with appropriate acids such as inorganic

- acids, for example, hydrohalic acid, e.g. hydrochloric or hydrobromic, sulfuric, nitric,

phosphoric and the like acids; or organic acids, such as, for example, acetic,
hydroxyaceuc, propanoic, lacuc, pyruvic, oxalic, malonic, succinic, maleic, fumaric,
malic, tartaric, citric, methanesulfomc, ethanesulfomc, benzenesulfomc,
p-toluenesulfonic, cyclarmc, salicylic, p-ammosahcyhc, pamoxc and the like acids.
Conversely, said acid addition salt forms can be converted in the free base forms by
treatment with an appropriate base.

The term acid addition salt also comprises the hydrates and the solvent addition forms
which the compounds of formula (I) are able to form. Examples of such forms are e.g.
hydrates, alcoholates and the like. '

The term stereochemically isomeric forms as used herein defines all the possible isomeric
forms in which the compounds of formula (I) may occur. Unless otherwise mentioned
or indicated, the chemical designation of compounds denotes the mixture of all possible
steréochemically isomeric forms, said mixtures containing all diastereomers and
enantiomers of the basic molecular structure. In particular, the compounds of formula (I)
and some of the intermediates hereinafter have at least one stereogenic center in their
structure. This stereogenic center may be present in aR and a S configuration, said R
and S notation is used in correspondance with the rules described in Pure Appl. Chem.,
1976, 45, 11-30. ' ' -

Some of the compounds of formula (T) may also exist in their tautomeric forms. Such
forms although not explicitly indicated in the above formula are mtended to ‘be included
within the scope of the present invention. Fori mstance, the compounds of formula 4y
wherein R1 is hydrogen may exist in their tautomeric form.

Whenever used hereinafter, the term compounds of formula (T) is meant to include also
the pharmaceutically acceptable acid addition salts and all stereoisomeric forms.

Particular compounds of the present invention are those cOmpounds of formula (I)
wherein -X 1=X2. is a bivalent radical of formula (a-1). -
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Other particular compounds are those compounds of formula (I) wherein R2is
substituted on the 5 or 8 position of the quinolinone- or quinolinethione moiety.

Of special interest are those compounds wherein -X1=X2. is a bivalent radical of

. formula (a-1)and Y is O.

Also of special interest are those compounds wherein Y is S and R2 is hydrogen.

Further interesting compounds are those compounds of formula (T) wherein Ri,RZ and

R3are hydrogen.

Another group of interesting compounds are those compounds of formula () for which
the free base form has the R configuration.

Preferred compounds are those compounds of formula (I) wherein -X =X2- is a bivalent
radical of formula (a-1), Rlis hydrogen, ammo or methyl, R2 is hydrogen and R3 is
hydrogen, halo, methyl or ethyl.

More preferred compounds are those preferred compounds wherein Y is O, R1 is
hydrogen or methyl and R3 is hydrogen, methy] or ethyl.

Still more preferred compounds are :

6-[1H-1,2,4-triazol- 1-yl{3-(trifluoromethyl)phenyljmethyl]-2(1H)-quinolinone,

the pharmaceutically acceptable acid addition salts and the stereochemically isomeric
forms thereof. |

Most preferred is the compound (-)-(R)-6-[1H-1,2,4-triazol-1-yl3-
(trifluoromethyl)phenyl}-methyl]-2-(1H)-quinolinone and the pharmaceutically
acceptable acid addition salts thereof.

The compounds of formula (I) wherein Y is O, said compounds being represented by
formula (I-b), can be prepared i in accordance with the procedures described in
EP-0,371,564. '

The compounds of formula (I-b) may further be converted into compounds of formula
() wherein Y is S, said compounds being represented by formuia (I-c), using art-known
transformation reagents such as, for example, phospharous pentasulfide.
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Said compounds of formula (I-c) may be prepared by mixing the reagents in a reaction-
inert solvent such as, for example, pyridine. The reacuon may suitably be carried out at
the reflux temperature of the reaction mixture.

In this and the following preparations, the reaction products may be isolated from the
reaction medium and, if necessary, further purified according to methodologies generally
known in the art such as, for example, extraction, crystallization, trituration and
chromatography. '

‘The compounds of formula (I-b) wherein R1 is hydmgen, said coxupoun_ds being

represented by formula (I-b-1), can be prepared by reacting a nitrone of formula (II) with
a suitable ester forming reagent such as, for example, the anhydride of a carboxylic acid,
for instance, acetic anhydride, thus forming the corresponding ester on the 2 position of
the quinoline moiety. Said quinoline ester can be hydrolyzed in situ to the corresponding
quinolinone usmg a base such as, for example, potassium: carbonate Sumng and
elevated temperatures may enhance the rate of the reaction.

N,xl 1) ester formation -
X
T r2 N 2) hydrolysis
(0]
(n) _ o _ _ (l-b-l)

Altemauvely, compounds of fonnula (I-b-l) can be prepared by reacting a nitrone of -
formula (II) with a sulfonyl containing electrophilic reagent such as, for example,
p-toluenesulfonylchloride in the presence of a base such as, for example, aqueous
potassium carbonate. The reaction initially involves the formation of a
2-hydroxyquinoline derivative which is subsequently tautomerized to the desired
quinolinone derivative. Said reaction may suitably be conducted at room temperature in a
reaction-inert solvent such as, for example, dichloromethane or toluene. Stirring and the

“~)



WO 96/20200 _ _ PCT/EP9S/05173

10

15

20

25

-5-

applicatic;n' of art-known conditions of phase transfer catalysis may enhance the rate of
the reaction. g

Compounds of formula (I-b-1) may also be prepared by a# intramolecular photochemical
rearrangement of compounds of formula (II). Said rearrangement can be carried out by
dissolving the reagents in a reaction-inert solvent and irradiating at a wavelength of, for
instance, 366 nm. It is advantageous to use degassed solutions and to conduct the
reaction under an inert atmosphere such as, for example, oxygen free argon or nitrogen
gas, in order to minimize undesired side reactions or reduction of quantum yield.

@-b-1)

Compounds of formula (I-b-1) may also be converted into compounds of formula (I-b)
wherein R1 is Cj-4alkyl, said compounds being represented by formula (I-b-2). For
example, compounds of formula (I-b-1) may be N-alkylated with Cj.4alkyl-L wherein L
is a reactive leaiving group such as for example, halo or a sulfonyloxy group,'in the
presence of a base such as, for example, sodium hydride. '

a-v-1) : . @-b-2)
Said N-alkylation may conveniently be carried out by mixing the reagents in a reaction-
inert solvent such as, for example, N,N-dimethylformamide. It may be advantageous to
conduct said N-alkylation under an inert atmosphere such as, for example, argon or

nitrogen gas.

The compounds of formula (I-b-1) may also be converted into compounds of formula
(I-b) wherein R1 is amino, said compounds being represented by formula (I-b-3). For
example, compounds of formula (I-b-3) can be prepared by N-aminating compounds of
formula (I-b-1) with an amination agent such as, for'example, hydroxylamine-O-sulfonic
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acid at room temperature in a solvent such as, for example, water and i in the presence ofa
base such as, for example, sodium hydroxxde

@-b-1) | | @y

Nitrones of formula (II) may be prepared by N-oxldlzmg qumohnes of formula (III) with

5  an appropriate oxidizing agent such as, for example, m-chloro-peroxybenzoic acid or
phtalic anhydride in combination with hydrogen peroxide. Said N-oxidation may be
carried out by mixing the reagents at room temperature in a reaction-inert solvent such as,
for example, dichloromethane. Subsequent to the preparauon of the intermediates of
formula (II), the compounds of formula (I-b) may conveniently be prepared by way of

10  an in situ reaction.

Intermediates of formula (III) can be prepared followmg the proccdures descnbed in

EP-0,371 564
15

A novel approach to prepare the compounds of formila (I-b-1) wherein R3 is hydrogen,
said compouxids being represented by formula (I-b-1-a), involves the procedure
disclosed in scheme 1. The first step involves the protection of a quinolinone of formula
. (IV-1) wherein halo represents a halogen atom, in particular, a bromine atom, thus
- 20  forming a quinoline derivative of formula (IV-2) wherein Z is a protecting group such as,
~ for example, methyl. Said quinoline derivative is reacted with an organolithium
compound such as, for example, n-buthyllithium, in a reaction-inert solvent such as, for
example, ten'ahydrofman thus subsutuung the halogen atom in the 6 position of the
quinoline moiety in intermedistes of formula av-2) wnh a lithium atom. Said lithiated
25  quinoline intermediate is reacted in situ with 3-mﬂuorobenm_ldehyde or a functional
derivative thereof, thus forming an intermediate of formula (TV-3).” The formation of
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mtenneaiates of formula (IV-3) from intermediates of formula (IV-2) may conveniently
be carried at low temperatures, preferably at -78 °C. Intermediates of formula (TV-3)
may be oxidized to the corresponding ketones of formula (IV-4) using art-known
oxidizing agents. Said ketones may subsequently be def;rotécted, thus forming the
tautomeric quinolinone derivative of formula (IV-5) in the presence of an acid. Elevated
temperatures and stirring may enhance the rate of the transformation reaction.

SCHEME 1
halo  quinolinone - . -halo
Ly —= |
N
0" °N \ ' z0 N \2
] R2 R
H .
av-1 av-2
H& CF;
DnBuli | 2) U
| 0 o gC)H -
| H
20" N zo” N S
' 3
av-4) av-3)
quinolinone 2
deprotection P
{ X
: e
C CFs : CF3
QT OO
0" N X N-x? &) I:I }!2
n X 2 x H
av-5) N . (-b-1-9)
H

Compounds of formula (I-b-1-a) may be prepared by reductive alkylation of
1,2,4-triazole or 1,3,4-triazole with the compounds of formula (IV-5). Said reaction can
conveniently be conducted by stirring and heating the reagents in the presence of formic
acid or formamides as i'educing agents optionally in the presence of an acid catalyst such
as, for example, hydrochloric acid. If desired, the compounds of formula (I-b-1-a) may
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be further reacted according to the processes described hereinabove for the compounds
of formula (I-b) and (I-c). : .

The compounds of formula (I) and i 1ts mtermedmte compounds as prepared in the
hereinabove described processes are gencrally racemic tmxtures of enanuomers which

~can be separated from one another followmg art-known resoluuon Pprocedures. The

racemic compounds of formula (D orits intermediate compounds may be converted into
the corresponding diastereomeric salt forms by reaction with a suitable chiral acid such

as, for example camphorsulfomc acid. Said diastereomeric salt forms are subsequently
separaned, for example, by selective or fractional crystalhzauon and the enantiomers are

liberated therefrom by alkali. An alternative manner of separating the enantiomeric forms

of the compounds of formula (I) or its intermediate compounds involves liquid
chromatography using a chiral stationary phase. Said pure stereochemically isomeric
forms may also be derived from the corresponding pure stereochemically isomeric forms
of the appropriate starting materials, provided that the reaction occurs stereospecifically.

- For example, enantiomerically pure formsof the compounds of formula (I) may be

prepared from enantiomerically pure forms of compounds of formula (III). The
enantiomerically pure compounds of formula (III) may be prepared using art-known
separation techniques.

The compounds of the preserit invention have Su'porior pharmacological properties
compared to those of the closest art-compouhds in that they are more effective in
suppressing keratinization effects which may be demonstrated in the “Vaginal
Keratinization Test on Ovariectomized Rats” as is described hereinafter. In view of their
ability to suppress keratinization effects, the compounds of formula (I) are useful in the
treatment and/or prevention of keratinization disorders such as, for example, acne,
psoriasis, severe psoriasis, lamellar ichthyosis, plantar warts, callosities, acanthosis
nigricans, lichen pianus, molluscum, melasma, corneal epithelial abrasion, geographic

tongue, Fox-Fdr’dyce disease, cutaneous metastatic melanoma and keloids, epidermolytic

hyperkeratosis, Darier's disease, pityriasis rubra pilaris, congenital ichthyosiform
erythroderma, hyperkeratosis palmaris et plantaris, and similar disorders.

The compounds of formula (I) also suppress the plasma eliminatioo- of retinoids, such as
all-trans-retinoic acid, 13-cis retinoic acid and their derivatives resulting in more
sustained tissue concentrations of retinoic acid and improved control of the differentiation

- and growth of various cell types. The property to delay the metabolism of retinoic acid

can be evidenced in various in vitro and in vivo experiments. A particular in vitro
procedure is described hereinafter and tests the inhibitory activity of the compounds of

«
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formula (I) on the metabolism of retinoic acid in human breast cancer cells. In view of
their capability to delay the metabolism of retinoic acid, the present compounds are useful
in the prevention and/or the treatment of disorders charactenzed by abnormal cell
proliferation and/or differentiation, such as cancer, and, i in particular, keratinization
disorders such as those mentioned hereinabove (Van Wauwe et al. J. Pharmacol. Exp.
Ther., 1992, 261(2), 773-779). '

Further, the compounds of formula (I) are useful in suppressing the metabolism of
exogenously administered and of endogenously formed 1¢,25-dihydroxy-vitamin D3
(calcitriol). The inhibitory activity of the compounds of formula (I) on the metabolic
degradation of calcitriol may be evidenced by measuring the impact of said compounds
on the calcitriol degradation in human foreskin keratinocytes, pig kidney cells and human
hepatoma cells. In view of their inhibitory effect on the calcitriol metabolism, the
compounds of formula (I) can be used in the treatment of vitamin D deficiency states.
The “classic” application of vitamin D compounds lies in the field of metabolic bone

disorders. Calcitriol has also been described to influence the effects and/or production of

interleukins. Further, calcitriol is of use in the treatment of diseases characterized by
abnormal cell proliferation and/or differentiation, in particular, keratinization disorders
such as those described hereinabove (Bouillon et al., Endocrine Reviews, 1995, 16,
200-257).

In addition, the compounds of formula (T) inhibit the formation of androgens from
progestines and inhibit the action of the aromatase enzyme complex which catalyses the
formation of estrogens from androgenic steroids in mammals.

In view of the above described uses of the compounds of formula (I), it follows that the
present invention provides a method of treating warm-blooded animals suffering from
diseases which are characterized by an increased proliferation and/or abnormal
differentiation of normal, preneoplastic or neoplastic cells, whether they are epithelial or
mesenchymal; whether they are of ectodermal, endodermal or mesodermal origin; or
whether they are estrogen dependent, androgen dependent or non-estrogen and non-
androgen dependent. Said method comprises the systemic or topical administration of a
therapeutic amount of a compound of formula (T) effective in treating the above described
disorders, in particular keratinization disorders, optionally in the presence of an effective
amount of a retinoic acid, a derivative or a stereochemically isomeric form thereof. The
present invention further concerns a method of treating patients suffering from a
pathological condition which may be beneficially influenced by the administration of
calcitriol or a prodrug thereof, in particular keratinization disorders, said method
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consisﬁng of administering to a patient (a) an effective amount of calcitriol or a prodrug
thereof and (b) an effective amount of a compound of formula .(I).

| Thus the present mvenuon also relates to compounds of' fo:mula () as deﬁned

hereinabove for use asa medlcme, in parucular, for use as a medicine to treat
keratinization disorders. The present invention further relates to compounds of formula
(D) as defined hereinabove in combination with a retinoic acid, a derivative or a
stereochemically isomeric form thereof, or in combination with calcitriol or a prodrug

~ thereof, for use as a medicine. The present invention also relates to the use of the

compounds of formula (I) in the manufacture of a medicament for the treatment of the
above described disorders, in pamcular, keratxmzauon disorders.

For ease of admxmsn'anon, the subject compounds may | be formulated into various
pharmaceutical forms. As appropnate composmons there may be cited all composmons
usually employed for. systemxcally or toplcally admmlstenng drugs To prepare the
pharmaceuncal composmons of this i mvennon, a therapeuucally effective amount of the
pamcular componnd, opnonally m acid addmon salt form, as the active ingredient is
combined in ummate admixture w1th a phannaceuucally acceptable carrier, which may
take a wxde vanety of forms dependmg on the form of preparation desired for -
administration. These pharmaceuncal composmons are desirably i in unitary dosage form
suitable, preferably, for administration orally, rectally, percutaneously, or by parenteral

~ injection. For example, in preparing the compositions in oral dosage form, any of the

usual pharmaceutical media may be employed, such as, for example, water, glycols,
oils, alcohols and the like in the case of oral liquid preparations such as suspensions,
syrups, elixirs and solutions; or solid carriers such as starches, sugars, kaolin, lubri-
cants, binders, dJsmtegratmg agents and the Iike in the case of powders, pxlls, capsules
and tablets. Because of their ease in administration, tablets and capsules represent the
most advantageous oral dosage unit form, in whxch case sohd pharmaceutical carriers are
obviously employed. For parenteral composmons, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, for example, to aid
solubiliiy, may be included. Injectable solutions, for example, may be prepared in which
the carrier comprises saline solution, glucose solution or a mixture of saline and glucose
solution. In the compositions suitable for percutaneous administration, the carrier
optionally comprises a penetration enhancing agent and/or a suitable wettable agent,
optionally combined with suitable additives of any natire m minor proportions, which
additives do not cause any 51g_mﬁcant deleterious effects on the skin. Said additives may
facilitate the administration to the skin and/or may be helpful for preparing the desired
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cotnposi.tions. These compositions may be administered in various ways, e.g. as a
transdermal patch, as a spot-on or as an ointment. Acid addition salts of compounds of
formula (I) due to their increased water solubility over the corresponding base form, are
obviously more suitable in the preparation of aqueous cdhlposiﬁons. _

As appropriate compositions for topical application there may be cited all compositions
usually employed for topically administering drugs e.g. creams, gellies, dressings,
shampoos, tinctures, pastes, ointments, salves, powders and the like. Application of
said compositions may be by aerosol, e.g. with a propellent such as nitrogen, carbon
dioxide, a freon, or without a propellent such as a pump spray, drops, lotions, or a
semisolid such as a thickened composition which can be applied by a swab. In particular
compositions, semisolid compositioné such as salves, creams, geuies, ointments and the
like will conveniently be used. - .

Itis cspecialiy advantageous to formulate the aforementioned pharmaceutical
compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically
discrete units suitable as unitary dosages, each unit containing a predetermined quantity
of active ingredient calculated to produce the desired therapeutic effect in association with
the required pharmaceutical carrier. Examples of such dosage unit forms are tablets '
(included scored or coated tablets), capsules, pills, powder packets, wafers, injectable
solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated
multiples thereof. '

Other such compositons are preparations of the cosmetic type, such as toilet waters,
packs, lotions, skin milks or milky lotions. Said preparations contain, besides the active
ingredient, components usually employed in such preparations. Examples of such
components are oils, fats, waxes, surfactants, humectants, thickening agents,
antioxidants, viscosity stabilizers, chelating agents, buffers, preservatives, perfumes,
dyestuffs, lower alkanols, and the like. If desired, further ingredients may be
incorporated in the compositions, e.g. antiinflamatory agents, antibacterials, antifungals,
disinfectants, vitamins, sunscreens, antibiotics, or other anti-acne agents.

In a further aspect of the invention there are provided particular pharmaceutical or
cosmetical compositions which comprise an inert carrier, an effective amountof a
compound of farmula (T) and an effective amount of a retinoic acid, a detivative thereof
or a stereochemically isomeric form thereof. Said retinoic acid containing compositions
are particularly useful for treating acne or for retarding the effects of aging of the skin
and generally improve the quality of the skin, particularly human facial skin.
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Further, the invention also relates to particular pharmaceutical or cosmetical compositions
which comprise an inert carrier, an effective amount of a compound of 'foutnuia () and an
effective amount of calcitriol or a prodrug thereof. - The latter composmons are
particularly useful in treating keratinization disorders.

A particular embodtment of the i mvenuon relates to a product contammg retinoic acid or a
derivative thereof and a compound of formula (1) as a combined preparation for
smultaneous, separate or sequenual use in dermatological disorders. The invention also
relates to a product contammg calcm'tol or a prodrug thereof and a compound of formula
Masa combined pteparauon for sunultaneous, separate or sequenual use in disorders
beneficially affected by calcitriol. Such products may comprise, for example, a kit
comprising a container with a suitable composmon containing a compound of formula (T)
and another container with a composition c,ontammg calcitriol or a retinoid Sucha
product may have the advantage that a physician can'select on the basisof the diagnosis
of the patient to be treated the appropriate-amounts of each component and the sequence
and timing of the admunstrauon thereof. '

Those of slnll n_t the treatment of _keraumzation disorders could determine the effective
therapeutic daily amount from the test results presented hereinafier. An effective
therapeuuc daily amount would be from about 0.1 mg/kg to about 40 mg/kg body .
weight, more preferably from about 0.3 mg/kg to about 10 mg/kg body wetght It may
be appropriate to administer the therapeutically effective dose once daily or as two, three,
four or more sub-doses at appropriate intervals throughout the day. Said sub-doses may
be formulated as unit dosage. forms, for example, containing- 0.1 mg to 500 mg, and in
patticular,- 0.5 mg to 50 mg of active ingredient per unit dosage form.

The exact dosage and frequency of admmtstrauon depends on the parucular compound of
formula (D used, the parucular condmon being treated, the seventy of the condition
being treated, the age, weight and general phymcal condition of the particular pauent as
well as other medication the patient may be takmg, as is well known to those skilled in
the art. Furthermore, it is evident that said effective daily amount may be lowered or
increased depending on the response of the treated patient and/or depending on the
evaluation of the physician prescribing the compotnds of the instant invention. The

. effective daily amount ranges mentioned hereinabove are therefore'only guidelines.

The followxng examples are mtended to illustrate and not to limit the scope of the present
invention.
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-

Experimental

A. Preparation of the intermediate

a) A mixture of ethyl 4-amino-2-chlorobenzoate (20 g), glycerol (32.17 g) and sodium
3-nitrobenzenesulfonate (46.73 g) in sulfuric acid (75 %) (160 ml) was stirred for 3
hours at 100 °C and for 1 hour at 140 °C. After the mixture was cooled to 60 °C and
ethanol (200 ml) was added, the mixture was stirred for 16 hours at 60 °C. Ethanol was
evaporated and the residue was poured into ice water, neutralized with NH4OH and
extracted with ethylacetate. The separated organic layer was dried over MgSO4, filtered

* and the filtrate evaporated. The residue was purified by column chromatography over

silica gel (eluent : CHaClo/ethylacetate 97.5/2.5). The desired pure fractions were
collected and evaporated, yielding 7.56 g (28 %) ethyl 5-chloro-6-qumolmecarboxylate
(intermediate 1). .

b) Lithiumaluminiumhydride (1.66 g) was added ponionwise toa solution of
intermediate 1 (10.11 g) in tetrahydrofuran (325 ml) at 0 °C under N2 and the mixture
was stirred for 1 hour. Ethylacetate (70 ml) and water (3 ml) were added to the mixture
which was subsequently filtered. The filtrate was dried over MgSO4, filtered and
evaporated, yielding 7.9 g (93 %) 5-chloro-6-quinolinemethanol (intermediate 2).

¢) A mixture of intermediate 2 (7.9 g) and manganese dioxide (10.64 g) in CH2Cl3 (165
ml) was stirred for 6 hours at room temperature. The mixture was filtered over celite and
the filtrate was stirred again with manganese dioxide (10.64 g) for 24 hours. The
mixture was filtered over celite and the filtrate evaporated, yielding 7.82 g (100 %)
5-ch10ro-6—qu1nohnecaeboxaldehyde (intermediate 3).

In a similar manner, 8-ﬂuoro-6-qumohnecarboxaldehyde (intermediate 4) was prepared

Example 2

a) A solution of 1-bromo-3-(trifluoromethyl)benzene (10.67 g) in tetrahydrofuran (15
mi) was added dropwise to a suspension of magnesium turnings (1.15 g) in
tetrahydrofuran (15 mil). The mixture was cooled to 0 °C and a solution of intermediate 3
(7.57 g) in tetrahydrofuran (90 ml) was added dropwise. The mixture was partitioned
between ethylacetate and a saturated aqueous NH4CI solution. The organic layer was -
separated, dried over MgSO4, filtered and the filtrate evaporated. The residue was
purified by column chromatography over silica gel (eluent : CH2C12/CH30H 98/2). The
pure fractions were collected and evaporated, yielding 10.9 g (81 %) ()-5-chloro-o-[3-
(u-iﬂuoromethyl)phenyl]-6-quinoliriemethanol (intermediate 5).

b) Thionyl chloride (8 ml) was added dropw1se to a solution of mtennedlate 5@8gin
CH>Cl2 (400 ml) at 0 °C and the mixture was stirred at room temperature overnight.
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The solvent was evaporated and the residue was partitioned between CH2Clp and water
which was alkalized with a saturated K2CO3 solution. The separated organic layer was
dried over MgSOy4, filtered and the filtrate evaporated,'yielding 8.4 g (100 %) (£)-5-
chloro-6-[chlorof3-(trifluoromethyl)phenylimethyl]quinoline (intermediate 6).

¢) A mixture of intermediate 6 (8.4 g), 1,2,4-triazole (4.89 g) and potassium carbonate
(9.78 g) in acetonitrile (300 ml) was stirred and refluxed for 12 hours. The solvent was
evaporated and the residue was partitioned between CH2Cl2 and water.. The separated
organic layer was dried over MgSQ4, filtered and the filtrate evaporated. The residue
was purified by column chromatography over silica gel (eluent ;-
CHjClijH3OH/NH40H 98.5/1.5/0.1). The pure fractions were collected and the
solvent evaporated. The residue was crystallized from diisopropyl ether/petrol ether,
yielding 1. 51 g (32 %) (£)-5-chloro-6-[1H-1,2 ,A-triazol-1 1-yl[3--
(trifluoromethyl)phenyl}-methyljquinoline (intermediate 7; mp. 144. 5 °C)

In a similar manner, there were prepared : -

(#)-8-methyl-6-[1H-1,2 4-triazol-1 -yl[3—(mﬂuoromethyl)phenyl]meﬂlyl]qumohne
(mtermodlate 8; mp. 108.9°C)and o

(&)-8-fluoro-6-{1H-1,2 4-triazol-1-yl[3- (mﬂuoromethyl)phenyl]methyl]qumolme
(intermediate 9; mp. 146.6 °C).

Examole 3

" The racemic mixture of 6-[1H-1 2, 4-triazol-1 -yl[3—(tnﬂuoromethyl)phenyl]methyl]-

quinoline (10 g), disclosed and exemphﬁed in EP-371 D64 was separated into its pure
enantiomers on a Chiracell OD® column (eluent ethanol/hexanes 1/1). The pure
fractions of the first eluted peak were collected, combined and the solvent evaporated,
yielding 3 6 g (+)-(S)-6-[1H-1,2,4-triazol-1 -yl[3-(tnﬂuoromemyl)phenyl]methyl]-
quinoline (intermediate 10).

The pure fractions of the second eluted peak were collected, combined and partitioned

with diethyl ether. The separated organic layer was filtered and the solvent evaparated,
yielding 3.48 g (-)-(R)-6-[1H-1,2,4-triazol- 1-yl[3-(mﬂuoromethyl)phenyl]methyl]-
quinoline (intermediate 11)

xample 4

" Todomethane (8.8 ml) was added to a stirring mixture of (£)-6-[ LH-1,2,4-triazol- 1-yl[3-

(tnﬂuoromethyl)phenyl]methyl]qmnolme (10g)in N,N-dlmethylfonnamde (100 ml) at
0 °C under N2. Potassium t-butoxlde (9.5 g) was added pomonw1sc and the mlxnme
was stirred for 2 hours at room temperature The mixture was partitioned between ice
water and CH2Cl. The separated organic layer w_as washed with water, dried over
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MgSOy4, filtered and the filtrate evaporated. The oily residue was purified by column
chromatography over silica gel (cluent : toluene/2-propanol 94/6). The pure fractions
were collected and evaporated. The residue was converted into the nitric acid salt (1:2) in
CH30H and crystallized from 2-propanone/diethyl ethet, yielding 1.15 g (9 %) (£)-6-
[1H-1,2,4-triazol-1-y][3- (mﬂuommethyl)phenyl]emyl]qmnohne dinitrate (intermediate
12; mp. 116.4 °C).

In a similar manner, there were prepared :

(*)-6-[1H-1,2,4-triazol-1 -yl[3-(mﬂuoromethyl)phenyl]propyl]qumolme (intermediate
13),

(1)-6-[1H-1,2,4-triazol- 1 -yl[3-(tnﬂuoromethyl)phenyl]2-methylpropyl]qumolme
(intermediate 14); and

(*)-6-[1H-1,2,4-triazol-1-yl[3- (mfluoromethyl)phenyl]pentyl]qumohne (intermediate
15). :

Example 5 |

Potassium z-butoxide (0.945 g) was added portionwise to a stirring mixture of (£)-6-
[1H-1,2,4-triazol-1-y1[3-(trifluoromethyl)phenyljmethyl]quinoline (2.7 g) in
N,N-dimethylformamide (80 ml) at 0 °C under N2. The mixture was stirred for 30
minutes at 0 °C and N-fluorosultam (2.43 g), disclosed in Helv. Chim. Acta 72 p.1248
(1989), was added. Subsequently the mixture was stirred at 0 °C for 1 hour and at room
temperature for 1 hour. A few ml of water were added and the solvent was evaporated.
The residue was partitioned between water and ethylacetate. The separated organic layer
was washed with water, dried over MgSO4, filtered and the filtrate evaporated. The oily
residue was purified by column chromatography over silica gel (eluent :
CH2Cl2/CH30H 98/2). The pure fractions were collected and evaporated. The residue

~ was converted into the ethanedioic acid salt (1:1) in 2-propanone/diethyl ether, yielding

(£)-6-{fluoro(1H-1,2,4-triazol-1 -yl)[3-mﬂuoromethyl)phenyl]methyl]qumohne
ethanedloane (intermediate 16; mp. 142.6 °C).

3-Chloroperoxybenzoic acid (49 g) was added portionwise to a solution of intermediate
11 (50.3 g) in CH2Cl3 (500 ml) and the mixture was stirred for 1 hour at room
temperature. The mixture was partiﬁoned with a 10 % NaHCO3 solution. The separated
organic layer was washed with a saturated NaCl solution, dried over MgSO4, filtered
and the filtrate evaporated, yielding (-)-(R)-6-[1H-1,2,4-n'iazol-1 -yl[3-(trifluoromethyl)-
phenyl}methyljquinoline,1-oxide (intermediate 17; mp. 123.2 °C).

In a similar manner, the following intermediates were prepared.
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Intermediate R2 R3 | Phys. Prop.
o - | | | (mp.in°C).
17 H H (-)-(R); 123.2
18 H H | ($)-(5)1242.
19 H H | @):;2068
20 H CH3 €3
21 H " F )
22 H -CH,CH3 )
23 H CH(CH3)y | =~ @&
24 H (CHCH3 |+ (@)
25 8CH3; | H - | @&
26 . 5Q H @)
27 _8-F H | @
Examole 7

a) Butyllithium (12.5 ml) was added dropwwe at-78 °C toa solunon of 6-bromo-2-
methoxyqumolme (4g)in telrahydrofuran (160 ml). After complete addmon the mixture
was stirred at -78 °C for 15 mimites. A soluuon of 3-(tnﬂuoromethyl)-benzaldehyde
(3.51 g) in tetrahydrofuran (40 ml) was added dropw:se and the mixture was stirred at
-78 °C for 30 minutes, then quenched with water (50 ml) and extracted thh ethylacetate.
The organic layer was separated, washed with brine, dried over MgSO4, filtered and the

solvent was evaporated. The residue was purified by column chmmatography over silica
gel (eluent: CH2Clo/CH30H 97/3). The pure fractions were collected and the solvent
was evaporated, yielding 37¢g (66%) of (:!:)-2-methoxy-a—[3-(t:iﬂn0romeﬂ1yl)phenyl]-
6-qumohne methanol (intermediate 28). :

b) A mixture of intermediate 28 (1 g) and HC1 (25 ml 3 N) was stnred and refluxed for
2 hours. The solunon was basxfied with NaOH and extracted with CH2Cl2. The organic
layer was separated washed with brine, dried over MgSOg, filtered and the solvent was
evaporated, yielding 1.8 g of (i)-6-[hydroxy[3-(mﬂuoromeﬂ1yl)pheny1]methyl] 2(1H)-
quinolinone (intermediate 29).
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c) Thioﬁ'ylchloride (12.3 ml) was added dropwise at 0°C to a solution of intermediate 29
(12.3 g) in CH2Cl; (900 ml) and the mixture was stirred for 1 hour. Thionyichloride
(12.3 ml) was added again dropwise at O°C and the mlxture was stirred at room
temperature for 1 hour. Thionylchloride (12.3 ml) was added again dropwise at 0°Cand -
the mixture was stirred at room temperature for 1 hour. The mixture was poured into ice
and extracted. The organic layer was dried over MgSOg, filtered off and the solvent was
evaporated, yielding 13 g (100%) of (i)-6-[chloro[3-(triﬂuoromethyl)phenyl]methyl]-
2(1H)-quinolinone (intermediate 30).

B. Preparation of th f fi 1
Example 8 ' |

A 10 % K2CO03 solution (700 ml) and p-toluenesulfonyl chloride (36.8 g) were added to .
a solution of intermediate 17 (52.5 g) in CH2Cl2 (700 ml) and the mixture was stirred at
room temperature for 1 hour. The mixture was washed with a saturated NaCl solution
and the separated organic layer was dried over MgSO4, filtered and the filtrate
evaporated. The residue was purified by column chromatography over silica gel (eluent :
CH1Clp/CH30H 96.5/3.5). The pure fractions were collected and evaporated. The '
residue was crystallized from methyl ethyl keton/diisopropy! ether, yielding 15.3 g (29
%) (-)-(R)-6-[1H-1,2,4-triazol-1-yl[3-(triflucromethyl)phenyljmethyl]-2(1H)-
quinolinone (compound 1; mp. 192.8 °C; [cr.]D0 = -41.05° (¢ =99.87 mg/10 ml

methanol)).

Example 9

Alternatively, compound 1 was prepared by stirring a soluuon of intermediate 17 (1.2 g)
in acetic anhydride (10 ml) for 12 hours at 140 °C. Excessive acetic anhydride was
evaporated, the mixture was alkalized with a 10 % K2CO3 solution and extracted with
CH2Clp. The separated organic layer was washed with a saturated NaCl solution, dried
over MgSO4, filtered and the filtrate evaporated. The residue was purified by column
chromatography over silica gel (eluent : CH2Clo/CH30H 95/5). The pure fractions
were collected, evw and further purified by column chromatography over Chiracel
AD® (eluent : n-hexane/ethanol 90/10). The pure fractions were collected and
evaporated, yielding 0.235 g (33.7 %) of compound 1 (mp. 176. 0°G; [oc]D = -45.62°

(c = 10.96 mg/10 ml methanol)).

The above reaction procedure was repeated a number of times and a mixture of the
resulting fractions was dissolved in methyl ethyl keton (300 mi) and heated to complete
dissolution. The mixture was filtered warm. The filtrate was rested for 18 hours,
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allowing the compound to recrystallize. The precipitate was filtered off, washed with
diisopropy! ether (100 ml) and dned, yielding 118 g (90.8%) of compound 1. This
fraction was dried again, yielding 109.5 g (64. 2%) of compound 1 (mp. 195 °C; [a}D

-42.12° (€ =99.23 mg/lO ml methanol))

A mixture of intermediate 30 (0.846 ), 1,2 4~tnazole (0 346 g) and potassmm carbonate

(0.7 g).in CH3CN (30 m1) was stirred and refluxed for 2 hours. The solvent was

evaporated and the residue was taken up in water and extracted with CHyCly. The
organic layer was dried MgSOQy, filtered and the solvent was evaporated. The residue
was purified by column chromatography over silica gel (eluent :
CH,Cly/CH30H/NH4OH 98/2/0.1) and the solvent of the desired fracuon was
evaporated, yielding 0.25 g (27 %) of ()-6- 1H-1,2,4-mazol— -yl[3-
(tnﬂuoromethyl)phenyl]methyl]—2(lH)-qumolmone (compound 3) '

The followmg table lists compounds that were pxepared in a similar way as in one of the
hereinabove mentioned examples.

H
Comp. No. | Example | R2 R3 Phys. Prop. (mp. in °C)
1 8 | H | "H | O®:1928 [;1%0_-4109
N - (¢ =99.87 mg/10 ml methanol)
1 | 9 | mH H SOHR); 195; [ofy) =-42.12°
- (c =99.23 mg/10 ml methanol)
2 8 | H | H | (#-8);1939; [al%)0=40'.72°
| o (c=98.72 mg/10 ml methanol)
2 | o | B | H | @120 0=
S I S (c 10.96 mg/10 m! methanol)
3 o q H (@) 1922
3 10 H H . - ®
4 8 H CHs . S (#);-25_5.6
5 8 H F | . @&x2316
6 8 H | CHyCH3 | ;1703
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Comp. No. | Example| R2 | R3 Phys. Prop. (mp. in °C)
7 8 | H | CH(CH @20
8 8 H |(CH2)3;CH3 ) 217.1
9 8. 8-CH3 B (*); 1749
10 8 5-Cl H ' &); 155.6
11 8 8-F H (3); 182.6
Example 11

A mixture of compound 3 (10 g) in N,N-dimethylformamide (100 ml) was stirred at
room temperature under N2. Sodium hydride (0.51 g) was added portionwise and the
mixture was stirred for 15 minutes. The mixture was cooled, iodomethane was added
dropwise and the reaction mixture was stirred for 12 hours. The solvent was evaporated
and the residue was partitioned between CH2Cl2 and water. The separated organic layer
was dried over MgSO4, filtered and the filtrate evaporated. The oily residue was
purified by column chromatography over silica gel (eluent : CH2Cl2/CH30H/NH4O0H
98/2/0.1). The pure fractions were collected and the solvent was evaporated. The
residue was crystallized from methyl ethyl keton/diethyl ether, yielding 2.9 g(28 %) (&)-
1-methyl-6-[1H-1,2,4-triazol-1-yl[3-(trifluoromethyl)phenyljmethyl]-2(1H)-quinolinone
(compound 12; mp. 186.7 °C).

In a similar manner, the following compounds were prepared :

Comp. No. Physical Properties (mp. in °C)
12 (&); 186.7
13 (&); 148.1
14 (£); 159.1
15 (#); 130.2
16 CH3 CH,CHj3 (£); 125.8
17 CHj (CHj3),CHs3 *); 177.4
18 CHj3 (CH3)3CH3 (£); 143.5
19 CH3 | CH,CH(CHa), @&); 189.5
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Example-12 |

A mixture of compound 3 (7.3 g) and NaOH (4.12 g) in water (200 ml) was stirred at
room temperature for 15 minutes. Hydroxylamine-O-sulfonic acid (6.3 g) was added
portionwise and the mixture was stirred for 12 hours. The precipitate was filtered off
and crystallyzed from 2-propanol, yielding 2.3 g ()-(1-amino-6-[1H-1,2,4-triazol-1-yl-
[3-(u'iﬂ1iorometl1yl)phenyl]methyl]-2( IH)-quinolihone (compound 20; mp. 222.3 °0.

A mixture of compound 12 (7 g) and phosphorus pentasulfide (8.1 g) in pyridine (100

ml) was stirred and refluxed for 4 hours. The solvent was evaporated, the residue was
partitioned between water and CH2Cl. ‘The separated organic layer was dried over

‘MgSO0y4, filtered and the ﬁla'aue evaporated. The reS1due was purified by column

chromatography over silica gel (eluent : CI-12C12/CI-I30HINH40H 99/1/0.1). The pure
fractions were collected and evaporated. The residue was crystalhzed from diisopropyl
ether/methyl ethyl keton/2-propanone yielding 1.4 g (20 %) (i)- -methyl-6-[1H-1,2,4-
tnazol- -yl[3-(mﬂuoromethyl]phenyl]methyl]-2(ll-l)-qumohneﬂnone (compound 21;
mp. 143.7 °C). '

In a similar way, (£)-6-[1H-1,2 4-tnazol- -yl[3- (lnﬂuoromethyl]phenyl]methyl]-2-

'qumolmethml (compound 22) was prepared.

Example 14

Compound 1 (3.7 g) was dissolved in ethanol (50 ml). HBr (gas) was bubbled through
the mixture for 2 minutes. The solvent was evaporated and the residue was dissolved in
CH3CN/C2HsOH 80/20. The solvent was evaporated and the residue was triturated in
methy! isobutyl keton. The precipitate was filtered off and dried. This fraction was
recrystallized from 2-propanone/2-propanol (35 mY/15 ml). The precipitate was filtered
off and dried. This fraction was recrystallized from ethanol in a closed chamber,
saturated with 2-propanone. The liquid was decanted and the crystals were dried,
yielding 0.74 g (16.4%) of '(R)-6-[1H--1,2,4—ﬁ'iazol-1'-yl[3_-(uiﬂi10rome_thyl)phenyl]-
methyl]-2( 1H)-quinolinone monohydrobromide (1:1) (compound 23; mp. 220 °C).

MCF-7 human breast cancer cells were grown as stock cultures according to art-known
protocols. One day before the experiment, RA is added to the stock cultures to stimulate
RA-metabolism. At the start of the experiment, cell suspensions were incubated in a
tissue culture medium containing 3H-RA as the substra_te. Different concentrations of the
test compound (dissolved in 1% DMSO) were added to the incubation mixtures, and at
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the end of the incubation, the unmetabolized RA is separated from its polar metabolites.
The fraction containing the polar 3H-labelled metabolites was collected and counted in a
scintillation counter. For each experiment, a control and a blank incubation were run in
parallel. The ICsp values listed in table 1 are the concentrations needed to reduce the

5 amount of metabolites to 50 % of the control.

ixample 16 : "Vaginal Keratinization Test on Ovariectomized Rats
Ovariectomized rats were injected subcutaneously with a sesame oil solution containing
100 pg of estradiol undecylate in a volume of 0.1 ml per 100 g body weight and control
10  animals were injected with sesame oil. On day one, two and three, test animals were
treated once daily with a per os dose of the test compound and control animals with the
drug vehicle (PEG 200). One day after the last treatment, the animals were sacrificed
and their vaginas were processed for histological evaluation according to the method .
described in J. Pharmacol. Exp. Ther. 261(2), 773-779 (1992). A dose at which 50 %
15  of the tested rats show complete suppression of the estradiol undecylate induced
 keratinization effects is defined as an active dose. The lowest active dose (LAD) for the
compounds of the present invention is listed in table 1. |

The unexpected superiority of the compounds of the present invention over the closest

20  art-known compounds is demonstrated in table 2. In said table, the keratinization effect
of the present compound number 3 is compared to the structurally closest art-known
compounds, the latter being disclosed in EP-0,371,564. '

Table 1
25
Compound Number | Keratinization (LAD in mg/kg) | RA Metabolism (ICsp in M)
1 1.25 8.5 x 10-7
> 40 3.85 x 106

3 2.5 : 8.51 x 10~7
4 5 5.1x107
5 5 >1x10-5
6 - 10 ©1.82x108
7 >20 2.7 x 107
9 | 10 - 7.06 x 10-7
10 10 | 7.64 x 10-7
11 10 1.54 x 10-7
12 - 2.5 8.59 x 10-6
13 - _ 1.02x108
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Compound Number | Keratinization (LAD in mg/kg) | RA Metabolism (ICsg in M)
14 .5 ' . 3.25x109
15 | 25 >1x106
16 10 | - >1x106
17 >10 1.07 x 108
18 | >10 o s1x107
19 >10 . >1x107.
20 | 5 147 x 106
21 .5 _ - 4.37 x 106
n - . _ .
EP-0,371,564 " present invention
Compound LAD (mg/kg) |
] .
N
N
(o) 1;1 l\/
H 2.5

Comp. Nof 66-a

The following formulations exemplify typical pharmaceutical compositions suitable for
systemlc or topical administration to animal and human subjects in accordance with the
present invention.

"Active ingredient" (A.L) as used throughout these examples relates toa compound of

. formula (I) or a pharmaceutically acceptable acid addition salt thereof.

17 : solution
9 g of methyl 4-hydroxybenzoate and 1 g of propyl 4-hydroxy-ben20ate were dissolved
in 41 of boiling purified water. In 31 of this solution were dissolved first 10 gof
2,3-dihydroxybutanedioic acid and thereafter 20 g of AL 1and/or0.2 g of A. L 2. The
latter solution was combined with the remaining part of the former solution and 12 1
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1,2,3-propane-triol and 3 1 of sorbitol 70% solution were added thereto. 40 g of sodium
saccharin were dissolved in 0.5 1 of water and 2 ml of raspberry and 2 ml of gooseberry
essence were added. The latter solution was combined with the former, water was added
g.s. to a volume of 20 1 providing an oral solution comprising 5 mg of A.L 1 and/or
0.05 mg of A.L 2 per teaspoonful (5 ml). The resulting solution was filled in suitable
containers. - | |

500 g of the A.L was dissolved in 0.5 1 of 2-hydroxypropanoic acid and 1.5 1 of the
polyethylene glycol at 60~80°C. After cooling to 30~40°C there were added 35 1 of
polyethylene glycol and the mixture was stirred well. Then there was added a solution of
1750 g of sodium saccharin in 2.5 1 of purified water and while stirring there were added
2.5 1 of cocoa flavor and polyethylene glycol g.s. to a volume of 50 1, providing an oral
drop solution comprising 10 mg/ml of A.L The resulting solution was filled into suitable
containers.

20 gof A.L 1 and/or 0.2 g of A.L 2, 6 g sodium lauryl sulfate, 56 g starch, 56 g
lactose, 0.8 g colloidal silicon dioxide, and 1.2 g magnesium stearate were vigorously

stirred together. The resulting mixture was subsequently filled into 1000 suitable
hardened gelatin capsules, each comprising 20 mg of A.L 1 and/or 0.2 mg of A.L 2.

le 20 : inj oluti :
0.5 mg A.L 1 and/or 0.05 mg A.L 2, 50 mg glucose anhydrous and 0.332 ml
concentrated hydrochloric acid were mixed with 0.8 ml water for injections. Sodium
hydroxide was added until pH = 3,2+ 0.1 and water was added to 1 ml. The solution
was sterilized and filled in sterile containers. '

e 21 ;1 tab
Preparation.of 1ablet.core
A mixture of 100 g of the A.L, 570 g lactose and 200 g starch was mixed well and
thereafter humidified with a solution of 5 g sodium dodecyl sulfate and 10 g
polyvinylpyrrolidone (Kollidon-K 90 ®) in about 200 ml of water. The wet powder
mixture was sieved, dried and sieved again. Then there was added 100 g microcrystalline
cellulose (Avicel ®) and 15 g hydrogenated vegetable oil (Sterotex ®). The whole was
mixed well and compressed into tablets, giving 10.000 tablets, each comprising 10 mg
of the active ingredient.
Coating
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To a solution of 10 g methyl cellulose (Methocel 60 HG ®) in 75 ml of denaturated
ethanol there was added a solution of 5 g of ethyl cellulose (Ethocel 22 cps ®) in 150 ml
of dichloromethane. Then there were added 75 ml of dichloromethane and 2.5 ml
1,2,3-propanetriol. 10 g of polyethylene glycol was molten and dissolved in 75 ml of
dichloromethane. The latter solution was added to the former and then there were added
2.5 g of magnesium octadecanoate, 5 g of polyvinylpyrrolidone and 30 ml of
concentrated color suspension (Opaspray K-1-2109 ®) and the whole was homogenated.
The tablet cores were coated with the thus obtained mixture in a coating apparatus.

75 mg stearyl alcohol, 2 mg oetyl alcohol 20 mg sorbitan monostearate and 10mg
isopropyl myristate are introduced into a doublewall jacketed vessel and heated until the
mixture has completely molten. This mixture is added to a separately prepared mixture of -
purified water, 200 mg propylene glycol and 15 mg polysorbate 60 having a temperature
of 70 to 75°C while using a homogenizer for liquids. The resulting emulsion is allowed
to cool to below 25°C while continuously mixing. A solution of 20 mgAl, 1mg
polysorbate 80 and purified water and a solution of 2 mg sodium sulfite anhydrous in

- purified water are next added to the emulsion while contmuously mixing. The cream, 1g -

of the AL is homogemzed and filled into suitable tubes

E 23 : 2% topical

To a solution of 200 mg hydroxypropyl b-cyclodextnne in purxﬁed water is added 20 mg
of A 1 while stirring. Hydrochloric acid is added until complete dissolution and then
sodium hydroxide is added until pH 6.0. This solution is added to a dispersion of 10 mg
carrageenan PJ in 50 mg propylene glycol while mixing. While mixing slowly, the
mixture is heated to 50°C and allowed to cool to about 35°C whereupon 50 mg ethyl
alcohol 95% (v/v) is added. The rest of the purified water q s. ad 1 gis added and the
mixture is mixed to homogenous.

 Example 24 : 2% topical cream

To a solution of 200 mg hydroxypropyl b-cyclodextnne in purified water is added 20 mg
of Al while snmng Hydrochlonc acid is added until complete dissolution and next

‘sodium hydroxxde is added until pH 6.0. While sturmg, 50 mg glycerol and 35 mg
“polysorbate 60 are added and the mixture is heated to 70°C. The resulting mixture is

added to a mixture of 100 mg mmeral oil, 20 mg stearyl alcohol, 20 mg cetyl alcohol, 20 -
mg glycerol monostearate and 15 mg sorbate 60 having a temperature of 70°C while
mixing siowly. After cooling down to below 25°C, the rest of the purified waterg.s. ad
1 g is added and the mixture is mixed to homogenous.



WO 96/20200 L PCT/EP95/05173

10

15

-25-

Example 25 : 2% liposome formulation

A mixture of 2 g A.L microfine, 20 g phosphatidyl choline, 5 g cholesterol and 10 g
ethyl alcohol is stirred and heated at 55-60°C until complete dissolution and is added to a
solution of 0.2 g methyl paraben, 0.02 g propyl paraben: 0.15 g disodium edetate and
0.3 g sodium chloride in purified water while homogenizing. 0.15 g Hydroxypropyl-
methylcellulose in purified water ad 100 g is added and the mixing is continued until
swelling is complete. | -

Example 26 : 2% liposome fonmulation

A mixture of 10 g phosphatidyl choline and 1 g cholesterol in 7.5 g ethyl alcohol is
stirred and heated at 40°C until complete dissolution. 2 g A.L microfine is dissolved in
purified water by mixing while heating at 40°C. The alcoholic solution is added slowly to
the aqueous solution while homogenizing during 10 minutes. 1.5 g Hydroxypropyl-
methylcellulose in purified water is added while mixing until swelling is complete. The
resulting solution is adjusted to pH 5.0 with sodium hydroxide 1 N and diluted with the
rest of the purified water ad 100 g.
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-

Claims

1.LA compound‘ of formula

‘a pharmaceutically acceptable acid addition salt ora stereochemlcally 1somenc form

thereof, wherein :
R1 is hydrogen, amino or Ci-4alkyk:

R2 is hydrogen, halo or C1-4alkyl;

R3is hydrogen, halo or C1.4a]kyl

YisOorS; and

-X1=X2. is a bivalent radical having the formula
-N=CH- (a-1) or
-CH=N- (a-2).

2.A corripound according to claim 1 wherein -X1=X2- is a bivalent radical of formula
(a-1).

3. A compound according to claim 2, wherein Y is O.

4. A compound according to claim 3, wherein R1 is hydrogen or methyl R2 is hydrogen
and R3 is hydrogen, methyl or ethyl.

5. A compound according to claim 1, wherein the compounds are

6-[1H-1 ,2,4-triazol-1-yl[3-(n'iﬂuoromethy1]phenyl]meﬂ1yl] -2(1H)-quinolinone;
especially (-)-(R)-6-[1H-1,2,4-triazol-1-yl[3-(trifluoromethyllphenyljmethyl]-2(1H)-
quinolinone; or the pharmaceutically acceptable acid addition salts thereof.

6. A composition comprising a pharmaceutically acceptable carrier and, as active
ingredient, a therapeutically effective amount of a compound as claimed in any one of the
claims 1to 5.

7. A composition comprising a pharmaceutically acceptable carrier and, as active
ingredients, (a) an effective amount of a retinoic acid, a derivative or a stereochemically
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isomeric-form thereof, and (b) a therapeutically effective amount of a compound as
claimed in any one of the claims 1 to 5.

8. A composition comprising a phahnaceutically acceptable carrier and, as active
ingredients, (a) an effective amount of calcitriol or a prodrug thereof, and (b) a
therapeutically effective amount of a compound as claimed in any one of the claims 1 to 5.

9. A process of preparing a composition as claimed in any one of claims 6 to 8, wherein
a pharmaceutically acceptable carrier is intimately mixed with the active ingredients.

10. A compound as claimed in any one of claims 1 to 5 for use asa medicine.

11. A compound as claimed in any one of claims 1 to 5 for use as a medicine to treat
keratinization disorders. '

12. The use of a compound as claimed in claim 1 to 5 in the manufacture of a
medicament for the treatment of keratinization disorders.

13. An intermediate of formula

~ wherein R2, R3 and -X1=X2- are defined as in claim 1, an acid addition salt or a

stereoisomeric form thereof.

14. A process of preparing a compound as claimed in claim 1, characterized in that :

a) a nitrone of formula
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wherein-R2, R3 and -X1=X2- are defined as in claim 1, is reacted with a-suitable ester
forming reagent or with a sulfonyl containing electrophilic reagent, or is dissolvedina
reaction-inert solvent and irradiated, thus obtaining a g@mpound of formula

5
b) a compound of formula
10 o '
wherein R2, R3 and -X1=X2- are defined as in claim 1, is N-alkylated with Cj.4alkyl-L
wherein L is a reactive leaving group, thus obtaining a compound of formula
ab2);
15
@b

20 wherein R, R3 and -X1=X2. are defined as in claim 1, is reacted with an amination
agent, thus obtaining a compound of formula
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a-b-3);

e) I'V R2
NH;

d) a compound of formula

@-b)

wherein R1, R2, R3 and -X1=X2- are defined as in claim 1, is converted using art-
known transformations into a compound of formula

¢€) a compound of formula

om Um

wherein R2 and -X1=X2- are as defined as in claim 1, is reacted with 1,2,4-triazole or
1,3,4-triazole in the presence of a reducing agent and optionally in the presence of an
acid catalyst, into a compound of formula

N-Xx2
{x
.NI
' CH CF
& > bl
o” N }12
H

and further, if desired, 'converﬁng the compounds of formula (I) into an acid addition salt
by treatment with an appropriate acid or, conversely, converting the acid addition salt
into the free base by treatment with alkali; and/or preparing stereochemically isomeric
forms thereof.



RS2

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(51) International Patent Classification 6 : (11) International Publication Number: WO 96120200
1/00, 401/06, A61K 31/47 Al
CO7D 52 R U (43) International Publication Date: 4 July 1996 (04.07.96)
(21) International Application Number: PCT/EP95/05173 | (81) Designated States: AL, AM, AU, BB, BG, BR, BY, CA, CN,
CZ, EE, Fl, GE, HU, IS, JP, KE, KG, KP, KR, KZ, LK,
(22) International Filing Date: 21 December 1995 (21.12.95) LR, LS, LT, LV, MD, MG, MK, MN, MW, MX, NO, NZ,
PL, RO, RU, SD, SG, SI, SK, TJ, T™, TT, UA, UG, US,
UZ, VN, European patent (AT, BE, CH, DE, DK, ES, FR,
(30) Priority Data: GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF,
94203773.0 28 December 1994 (28.12.94)  EP BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, TD, TG),
(34) Countries for which the regional or ARIPO patent (KE, LS, MW, SD, SZ, UG).
international applf'cazion was filed: DE et al.
Published

(71) Applicant (for all designated States except US): JANSSEN
PHARMACEUTICA N.V. [BE/BE}; Turnhoutseweg 30, B-
2340 Beerse (BE). '

(72) Inventors; and

(75) Inventors/Applicants (for US only): VENET, Marc, Gaston
[FR/FR); 10, square de Bourgogne, F-76240 Le Mesnil-
Esnard (FR). MABIRE, Dominique, Jean-Pierre {[FR/FR);
14, rue Jean-Moulin, F-27370 La Saussaye (FR). SANZ,
Gérard, Charles (FR/FR]; 6, rue Alfred-Dunet, F-76240 Le
Mesnil-Esnard (FR).

With international search report.

Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

(54) Title: 6-[TRIAZOL YL{3-(TRIFLUOROMETHYL)PHENYL]METHYL]-2-QUINOLINONES AND -QUINOLINETHIONES

(57) Abstract

This invention is concemed with the compounds of
formula (1), the pharmaceutically acceptable acid addition salts
and the stereochemically isomeric forms thereof, wherein R!
is hydrogen, amino or Ci-4alkyl; R2 is hydrogen, halo or Ci-
aalkyl; R3 is hydrogen, halo or Cialkyl; Y is O or S, and
-X! = X2. is a bivalent radical having the formula: -N = CH-
(a-1) or -CH = N- (a-2); compositions containing the same,
and processes of preparing these compounds. It further relates
to their use as a medicine, in particular their use as a medicine
to treat keratinization disorders.

Y




