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SUMMARY OF THE RELATED-A

FDISCLOSURE

Three alpha 1 and three alpha 2 adrenergic receptors have been characterized by
molecular and pharmacological methods. Activation of these alpha 2 receptors

evokes physiological responses and has useful therapeutic actions.

The present inventiondisclosure relates fo a method for treating skin diseases and skin
conditions in a subject in need of such freatment, which comprises administering a
therapeutically effective amount of a composition comprising ester pro-drugs of [3-(1-
(1H-imidazol-4-yhethyl)-2-methylphenyl] methanol. Upon hydrolytic and/or enzymatic
cleavage of the ester functionality the parent compound, [3-(1-(1H-imidazol-4-
yhethyh)-2-methylphenyl] methanol, is released to act as a selective modulator of the

alpha 2 adrenergic receptors.

In another aspect, the present inventisadisclosure relates to a method for treating skin
diseases and skin conditions in a subject in need of such treatment, which comprises
administering a therapeutically effective amount of a composition comprising ester
pro-drugs of (8) [3-(1-(1H-imidazol-4-y)ethyl)-2-methylphenyl] methanol, or
pharmaceutical compositions containing them. Upon hydrolytic and/or enzymatic
cleavage of the ester functionality the parent compound, active metabolite, (S) [3-(1-
{1H-imidazol-4-yhethyl)-2-methylphenyl] methanol, is released to act as a selective

modulator of the alpha 2 adrenergic receplors.

in another aspect the present invenrtiondisclosure provides relates to a method for treating skin
diseases and skin conditions in a subject in need of such treatment, which comprises
administering a therapeutically effective amount of a composition comprising ester
pro-drugs of (R) [3-(1-(1H-imidazol-4-yhethyl)-2-methylphenyl] methanol, or
pharmaceutical compositions containing them. Upon hydrolytic and/or enzymatic
cleavage of the ester functionality the parent compound (R) [3-(1-(1H-imidazol-4-
yhethyl)»-2-methylphenyl] methanol, is released to act as a selective modulator of the

alpha 2 adrenergic recepiors.

The ester pro-drugs of [3-(1-(1H-imidazol-4-yl)ethyl}-2-methylphenyl] methanol will

be useful for the treatment or prevention in mammals, including humans, of a range
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of skin diseases and skin conditions which include, but are not limited to: rosacea,
sunburn, chronic sun damage, discreet erythemas, psoriasis, atopic dermatitis,
menopause-associated hot flashes, hot flashes resulting from orchiectomyatopic
dermatitis, photoaging, seborrheic dermatitis, acne, allergic dermatitis, irritant
dermatitis, telangiectasia (dilations of previously existing small blood vessels ) of the
face, rhinophyma (hypertrophy of the nose with follicular dilation), red bulbous nose,
acne-like skin eruptions (may ooze or crust), burning or stinging sensation of the
face, irritated and bloodshot and watery eyes, cutaneous hyperactivity with dilation of
blood vessels of the skin, Lyell's syndrome, Stevens-dohnson syndrome, erythema
muitiforme minor, erythema multiforme major and other inflammatory skin diseases.
Skin conditions which result in rosacea can be induced by intake of spicy food, of
alcohol, of chocolate, of hot or alcoholic drinks, temperature variations, heat,
exposure to ultraviolet or infrared radiation, exposure fo low relative humidity,
exposure of the skin to strong winds or currents of air, exposure of the skin to

surfactants, irritants, irritant dermatological topical agents, and cosmetics.

In an aspect, there is provided the use of a composition comprising a compound according to

Formula 1, its individual enantiomers, its individual diasterecisomers, its hvdrates, its

solvates, its orvstal forms. its individual tauvtomers or a pharmaceutically acceptable salt

thereof,

Formiua |

wherein
R'is Hoor €. alkyl:
R”is H or € 3 alkyl;

R7is H: €y alleyl: an aromatic or non-aromatic 3- to 10-membered monocyelic or

bievelic heterocvele containine at least one heteroatom selected from O or N or § or

combinations thereof; or a oo monocyelic or bicyelic arvi group; and
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Rois a €y alkyl group optionally substituted by amino groups, aryl groups and

halogen atoms, wherein one methvlene group of the alkyl chain can be replaced by carbonvi,

-NH-. carboxvl., amide. -5- or -0O-: an aromatic or non-gromatic 5 to 10 membered

monocyelic or bicyelic heterocvele containing at least one heteroatom selected from G or N

or 5 or combinations thereof. wherein the heterocyele is optignally substituted by C,._alkvl,
amino, halogen, -O(C, 4 alkyl), -OCIONC) ¢ allcyl). -CLOVO(Cy .6 alkyl), ~-NHC{OYWC) . alkyl),

~CLIOWNH(C 4 allevl), -S(Cy._alkvl) groups: or a Cesqg_monocvelic or bicyelic arvi group

CIOVHC 6 alleyly, -NHC(OW €y alkyvl). -C{OINHI(C, . alkyl) or -S(C;.¢ alkvl) groups in the

manufacture of a medicament for reating skin diseases and skin conditions in a subiect:

wherein said skin diseases and skin condifions are selected from: rosacea. sunbum.

chronic sun damage. discreet ervthemas, psoriasis. atopic dermatitis, menopause-associated

hiot flashes, hot flashes resulting from orchiectomy, atopic dermatitis, photoaging, seborrheic

dermatiiis, acne. allergic dermatitis. and jrritant dermatitis: and wherein the medicament is to

he administered by topical dermatolesical application.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the rate of percutaneous absorption as the flux of [3-(1-(1H-
imidazol-4-yl)ethyl)-2-methylphenyl] methanol, Compound 2, pivalate derivative
prodrug and Compound 1, 2-methylpropanoate derivative prodrug.

Figure 2 shows the distribution of [3-(1-(1H-imidazol-4-yl)ethyl)-2-methylphenyl]
methanol, Compound 2, pivalate derivative prodrug and Compound 1, 2-

methylpropanoate derivative prodrug in each skin layer.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a method for treating skin diseases and skin
conditions in a subject in need of such treatment, which comprises administering a
therapeutically effective amount of a composition comprising ester pro-drugs of [3-(1-
(1H-imidazol-4-ylethyl)-2-methyiphenyl] methanol, ester pro-drugs of (S) [3-(1-(1H-
imidazol-4-yl)ethyl)-2-methylphenyl] methanol and ester pro-drugs of (R) [3-(1-(1H-
imidazol-4-yl)ethyl)-2-methylphenyl] methanol or the tautomers thereof, or

pharmaceutically acceptable salts thereof.
The term “subject’, as used herein, refers to a human patient.
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Claims

L. Use of a composition comprising a compound according to Formula 1, its individual
enantiomers, its individual diastereoisomers, its hydrates, its solvates, its crystal forms, its

individual tautomers or a pharmaceutically acceptable salt thereof,

O R* R’
e '“““'%“*é'&
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Formula b

wherein

R'isHor Ci4 alkyl;

R*isHor C;.3 alkyl;

R? is H: Cy.10 alkyl; an aromatic or non-aromatic 5- to 10-membered monocyclic or
bicyclic heterocycle containing at least one heteroatom selected from G8 or N or S or
combinations thereof; or a Cg.10E6-18 monocyclic or bicyclic aryl group; and

R is a Ci.io alkyl group optionally substituted by amino groups, aryl groups and
halogen atoms, wherein one methylene group of the alkyl chain can be replaced by carbonyl,
-NH-, carboxyl, amide, -S- or -08-; an aromatic or non-aromatic 5 to 10 membered
monocyclic or bicyclic heterocycle containing at least one heteroatom selected from O or N
or S or combinations thereof, wherein the heterocycle is optionally substituted by C;.¢ alkyl,
amino, halogen, -O(C, alkyl), -OC(O)(C¢ alkyl), -C(OYO(C s alkyl), -NHC(O)Cy6 alkyh),
-C(O)NH(C .4 alkyl), -S(C alkyl) groups; or a Ce.;o monocyclic or bicyclic aryl group
optionally substituted by Ci alkyl, amino, halogen, -O(C.¢ alkyl), -OC(O)(C.6 alkyl), -
C(OYO(CTy.p alkyl), -NHC(O) Cy alkyl), -C{OYNH(C 6 alkyl) or -S(Ci.6 alkyl) groups in the
manufacture of a medicament for treating skin diseases and skin conditions in a subject;

wherein said skin diseases and skin conditions are selected from: rosacea, sunburn,
chronic sun damage, discreet erythemas, psoriasis, atopic dermatitis, menopause-associated
hot flashes, hot flashes resulting from orchiectomy, atopic dermatitis, photoaging, seborrheic
dermatitis, acne, allergic dermatitis, and irritant dermatitis; and wherein the medicament is to

be administered by topical dermatological applicationapplicantion,
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