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Agent for regulating the greasiness of the skin

10 A valued aspect of man is the appearance of his skin. A greasy skin, e.g. after a busy
day or following physical exercise, is often considered an annoyance, even though it is
é temporary and does not indicate any health problem. The present invention concemns the
; use of an agent for regulating the greasiness of the skin, particular novel physical forms
of said agent, cosmetic compositions comprising said agent, processes for preparing said
15  agent and compositions, and a method of regulating the greasiness of the skin.

The present invention is concemed with the use of a compound having the formula

O <

Cl
/—\ .
R N  N—C—O-R (cis)-(D,
: ./
20
* wherein R represents methyl or ethyl, preferably ethyl, or a cosmetically acceptable acid

addition salt thereof, for regulating the greasiness of the skin of human beings.

The present invention is also concerned with a method of regulating the greasiness of
25  the skin of human beings, which comprises administering topically to the skin of said
human beings a compound having the formula (cis)-(I), or a cosmetically acceptable acid
addition salt thereof, in an amount effective in regulating the greasiness of the skin.

The compound (T) can be applied to the skin when necessary or convenient, ¢.g. at
30  cach washing occasion or thereafter. The topical administration may be repeated until a
cosmetically beneficial reduction of the greasiness of the skin is obtained. No special
precautions are needed other than those which normally apply when using cosmetic

agents. T
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5  their preparation as well as their properties are described in US-4,335,125.

The compound of formula (I) is preferably used as such or in a cosmetically
acceptable acid addition salt form. Said salt forms can conveniently be prepared by
treating the base form with an appropriate acid such as, for example, hydrohalic acids,

10  e.g. hydrochloric or hydrobromic acid; sulfuric acid; nitric acid; phosphoric acid and the

“ike; or organic acids, such as, for example, acetic, propanoic, hydroxyacetic,

-“ 2-hydroxy-propanoic, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic,

' (Z)-2-butenedioic, (E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic,
2-hydroxy-1,2,3-propanetricarboxylic, methanesulfonic, ethanesulfonic,

15  benzenesulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic, 2-hydroxybenzoic,
4-amino-2-hydroxybenzoic and the like acids. i
The term acid addition salt form as used hereinabove also comprises the solvates which
the compound compound (I) and its acid addition salts are able to form. Examples of

0 such solvates are, e.g. the hydrates, alcoholates and the like.
5 , _

The compound (J) is keratinophilic and binds to the keratin in the upper layers of the

epidermis. When used in cosmetic compositions at concentrations of 0.05% to 1%

(by weight based on the total weight of said cosmetic compositions), in particular 0.1%

t0 0.5% and preferably 0.1% to 0.2%, compound (I) exerts an inhibitory effect on the

* 25  formation of sterols such as cholesterol in the skin. Since this influences the lipid

' contents of the epidermis, a beneficial alteration of the greasiness of the skin results from

administering compound (I) to the skin. In particular it appears that the biosynthesis of
some free fatty acids is reduced and that the composition of said free fatty acids is
altered. Compound (I) also affects the concentration of the phospholipids in the skin.

30 Besides affecting the lipid contents, the compound of formula (I) at the concentrations
used also exerts some inhibitory effects on the growth of microorganisms such as
bacteria and f{mgi.
Since said microorganisms depend on lipids occuring in the skin, the dual action of
compound (I) on both the lipid contents of the skin and on the growth of

35  microorganisms cnsures that the skin flora is checked and no unpleasant smells develop.
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Said hydrolysis can conveniently be conducted by stirring and heating a solution of
cis-1-acetyl-4-[4-[[2-(2,4-dichlorophenyl)-2-(1H-imidazol-1-ylmethyl)-1,3-dioxolan-4-
ylJmethoxy]phenyl]piperazine (II) in water in the presence of a base or an acid, .

15  preferably in the presence of concentrated hydrochloric acid. The hydrolysis product is
extracted from the reaction mixture (neutralized with a base such as sodium or potassium
hydroxide) with an organic solvent such as a halogenated hydrocarbon, e.g.
dichloromethane, or an alcohol, ¢.g. methanol, ethanol and the like, or a mixture of such

; solvents. After evaporation of the organic layer, the crude hydrolysis product need not’

’ 20  be purified and can be converted into compound (T) directly by dissolving it into a

halogenated hydrocarbon, e.g. dichloromethane and treating it with methyl or ethyl

chloroformate in the presence of a base such as sodium or potassium carbonate. Stirring
of the reaction mixture enhances the reaction rate and the reaction can conveniently be
conducted at room temperature.

In the method according to the present invention it is advantageoustousea
micronized form of the compound (I), in particular material having an average particle
size of less than 100 microns, preferably less than 75 microns, and in particular having a
mean particle size of not more than 15 microns.
30  The micronized form of the compound (I) has the advantage of dissolving better and
more rapidly due to its high surface area, and of penetrating well into the upper layers of
the epidermis. Micronized forms of the compound (I) are novel and can be prepared by




hydrohal Ic acids, e.qg. hydrochl oric or hydrobrom-c —ﬁ.ﬁ‘slgﬂeetﬂu|

nitric acid; phosphorl c acid and the like; or organl

exanpl e, acetic, propanoic, hydroxyacetic, 2- hydroxy

2-oxopropanoi ¢, ethanedioi c, propanedioi c.4but anedi oi - 2 but enedi oi c,
(E) - 2- but enedi oi ¢, 2-hydroxybut anedi oic, 2, 3-di hydroxybut anedl oi c,

2- hydr oxy-1, 2, 3- pr.opanet r.i car boxyl i Jret hanesul f.oni c, ethanesy fon
benzenesul fon'l’"&cg hBEW?%‘HEéG\ inghpart, %Wﬂi@%ﬁ%é@‘?&ﬂ?‘ﬁ mills an

2- hydroxybenzsievanganamg}mppaa;iﬂmérmhenzm c and the like acids. The term
acid addition salt formas used herei nabove al so conprises the sol vates

a0 1 Lhe COmpouRe SRR (b 15 yhEkeh R bl 90 iR R GL° ©°
5  polymorphic forms; the higher melting polymorph I as a substantially

crystallographically pure substance can be characterized by its peak maximum at about
127.6°C with DSC; the lower melting polymorph II as a substantially
crystallographically pure substance by its peak maximum at about 110.9°C. Polymorph I
is more stable and slightly less soluble than polymorph II, and is the polymorphic form

10  used preferably in the method according to the present invention.

Polymorph I can conveniently be prepared by recrystallizing the free base form of
compound (1) in a suitable solvent such as a ketone or an ester, e.g. acetone or ethyl

+ acetate. Said recrystallization generally comprises dissolving the free base form of the
compound of formula (I) in a hot solvent, concentrating the thus obtained solution,

15  allowing the concentrate to cool and separating the precipitated crystals. Preferably, the
solution is treated with active charcoal before concentrating. Further, it may be |
advantageous to seed the supersaturated solution from which polymorph I is to be
crystallized with appropriate crystals of said polymorph I that have been obtained in
previous runs. Polymorph I can be micronized as described hereinbefore, by milling in

20  anappropriate mill and sieving the thus obtained product, for example, with an air-jet

sifter using appropriate sieves such as 100 and 74 micrometer sieves.
Polymorph II on the other hand can be obtained by recrystallizing the free base form of
compound (I) in a suitable solvent such as 2-propanol, hexane, or methylbenzene.
Selective crystallization of said polymorph II may be induced by seeding the

‘ 25  supersaturated solution from which polymorph II is to be crystallized. Polymorph II also

may be micronized although due care should be taken to avoid transition of polymorph II
into polymorph L

tre’atlng the base formw th an appropriate acid such as, for exa f
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The compound (I) is most preferably applied to the affected areas of the body in the
30  form of appropriate compositions, in particular cosmetic compositions. Said
compositions contain the compound (I), preferably in a 0.05 to 1% concentration
(weight by weight), in particular in a 0.1% to 0.5% concentration and preferably in a
0.1% to 0.2% concentration, and any known dermatologically acceptable carrier. Said
compositions may take a wide variety of forms such as, for example, liquid forms, ¢.g.
35  solutions, emulsions, gels or suspensions in aqueous, alcoholic or oily mediums, s_uch
as toilet waters, packs, lotions, skin milks or milky lotions and shampoos; or semi-liquid
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mectants penetrauon enhancing agents, thickening agents, lipid absorbents, anti-
oxidants, viscosity stabilizers, chelating agents, buffers, preservatives, perfumes,
fragrances, dyestuffs, lower alkanols, unsaturated alcohols and the like. If desired,
further active ingredients may be incorporated in the compositions, e.g. antiinflammatory
agents, antibacterials, antifungals, woundhealing agents, disinfectants, vitamins,
sunScteens, antibiotics or anti-dandruff agents. e

The compound (1) is advantageously used in cosmetical products useful for dealing
with an impure skin or for preventing the development of skin impurities such as
blemishes, comedones, pimples and the like. Examples of such cosmetic compositions
are sun protecting products to be used before, during or after exposure to the sun, .
products for tanning without sun, skin-whitening products, anti-wrinkle products, daily
used hygienic preparations for cleaning and caring such as soaps, shampoos, bath and
shower products, shaving creams, foams or lotions, baby care products, hygienic
tissues, products for intimate hygiene care, ¢.g. intimate cleansing products, and daily
used cosmetic preparations such as creams, emulsions, gels, oils, lotions, skin milks,
milk gels, tinted milk gels, face masks, deodorants, anti-perspirants, perfumes, toilet
waters, eau de Cologne, depilatories, after-shaves, make-up articles, e.g. creams, tinted
bases, powders, lipstick, cover sticks, eye-liners; products for removing make-up from
the face and the eyes; hair care pi'oducts, e.g. hair tints and bleaches, products for
waving, straightening and fixing, setting products, cleansing products, conditioning
products or hairdressing products; and the like cosmetical products.

The liquid formulations may be packaged advantageously in any dispensing device
adapted for topical administration, for example in flacons, bottles or also as a spray,
either using an inert compressed gas as a propellant such as nitrogen or carbon dioxide,
or alternatively using a pump to provide an aerosol. Solid formulations can be applied to
the skin with powder puffs or directly with a cover stick. Altemanvely, solid
formulations such as granules, tablets or powders may also be dissolved in baths.
Semi-liquid formulations can be packaged in suitable, art-known containers such as
plastic, glass or ceramic pots, tubes, e.g. PVC-covered aluminum tubes.
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ci s- 1- acet yl lippsonie-Contdining compositions. Dxffercnt types of liposomes may be employed such
as coarse (multilayer) liposomes or unilamellar liposomes and the like, which are
formed, for e:(amplc, with phosphatidyl cholines, ethanolamines, serines,

5  sphingomyelins, cardiolipins, plasmalogens, phosphatidic acids, cerebrosides and the
like. The viscosity of the liposomes can be increased by addition of one or more
thickening agents such as xanthan gum, hydroxypropyl cellulose, hydroxypropyl
methylcellulose and mixtures thereof. The aqueous component may consist of water
optionally in admixture with electrolytes, buffers and other ingredients such as

10 preservatives. Preferred electrolytes are calcium, sodium and potassium chloride. The
. #organic component may consist of a solvent such as ethanol, glycerol, propylene glycol,
‘ a polyethylene glycol and a suitable phospholipid such as, lecithin, phosphatidyl choline,
phosphatidy! ethanolamine, phosphatidyl serine, phosphatidyl inositol, lysophosphatidyl
choline, phosphatidy! glycerol and the like. Other lipophilic additives which may be
15  added to selectively modify the characteristics of the liposomes are, e.g. stearylamine,
phosphatidic acid, tocopherol, cholesterol, lanolin and the like. |

For preparing ointments, creams, toilet waters, skin milks, and the like, compound
(I) is combined in intimate admixture with a cosmetically acceptable carrier. In ointments
20  orcreams, the carrier for example consists of 1 to 20%, in particular 5 to 15% of a
humectant, 0.1 to 10%, in particular from 0.5 to 5% of a thickener, and water; or said
carrier may consist of 70 to 99%, in particular 80 to 95% of a surfactant, and 0 to 20%,
in particular 2.5 to 15% of a fat; or 80 to 99.9%, in particular 90 to 99% of a thickener;
or 5 to 15% of a surfactant, 2-15% of a humectant, 0 to 80% of an oil, small (0 to £ 2%)
| 25  amounts of preservative, colouring agent and/or perfume, and water. In a toilet water,
the carrier for example consists of 2 to 10% of a lower alcohol, 0.1 to 10% or in
particular 0.5 to 1% of a surfactant, 1 to 20%, in particular 3 to 7% of a humectant, 0 to
5% of a buffer, water and small amounts (0 to < 2%) of preservative, dyestuff and/or
perfume. In a milk gel, the carrier typically consists of 50 to 80% of water, preferably
30 70 to 80% of water; 8 to 20%, preferably 10 to 15% of an alcohol; 1 to 10%, preferably
2 t0 5% of a surfactant; 0.5 to 2% of one or more thickeners; and 0 to 3% of
preservatives, humectants, nutritional factors, vitamins, astringents and/or perfumes.
Other active ingredients may be incorporated at doses ranging from 0.005% to 0.5%,
particularly from 0.01% t0 0.1%.
35 Typical milk gel formulations comprise the active ingredient at the concentrations
mentioned hereinabove; water; one or more gelling agents or thickeners such as, for
example, cellulose derivatives, e.g. hydroxypropy! cellulose, hydroxypropyl
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5  preferably about 0.5% to 20%. Said typical milk gel formulation may further comprise
plant extracts, e.g. from aloe, amica, birch, bladder wrack, gentian, ginseng, hamamelis
(witch hazel), hawthorn, kina, lemon, nasturtium, rosemary and the like, ata
concentration of from 0.1% to 35%, preferably from 0.5% to 12% and in particular from
1% to 3%; fatty ingredients such as paraffins at a concentration of from 0.1% to 30%,
10  preferably from 0.2% to 10% and in particular from 1% to 5%; vitamins such as, for
example, vitamin E (tocopherol) and derivatives, e.g. tocopheryl'acetate, panthenol, and..,
" the like, at a concentration of 0.01% to 10%, preferably 0.1% to 8% and in particular
0.5% to 2%:; antiinflammatory products of synthetic or natural origin, ¢.g. bisabolol, at a
. concentration of 0% to 5%, preferably 0.1% to 3% and in particular 0.2% to 0.5%;

15  fragrances at a concentration of 0% to 2%, preferably 0.1% to 1% and in particular 0.3%
to 0.5%; and optionally preservatives and/or antioxidants in an amount sufficient to -
prevent the degradation of the final composition.

Typical tinted formulations may be emulsions comprising the active ingredient at the
concentrations mentioned hereinabove; water; one or more emulsifiers such as

20  ethoxylated fatty alcohols, e.g. ceteth, laureth, myreth, oleth, steareth, trideth ata
concentration of 0.1% to 10%, preferably 0.5% to 5%; one or more fatty components
such as a Cg.22 fatty alcohol, preferably a Cj2.1g fatty alcohol at a concentration of 0.1%
to 10%, preferably 0.5% to 5%, or a mineral oil (petrolatum) at a concentration of 0.1%

_ to 80%, preferably 1% to 30%; or a polyoxyethylated or -propylated fatty alcohol ether,
‘ 25 e.g. polyoxypropylated stearyl ether, at a concentration of 1 to 40%, preferably
5 to 30%, and in particular 10 to 20%; one or more alcohols such as, for example,
ethanol, propanol, butanol, pentanol, glycerol, propylene glycol, butylene glycol,
dodecatrienol in a concentration of 0.1% to 25%, preferably 0.5% to 20%. Said tinted
formulations obviously further comprise one or more pigments such as zinc oxide,

30  kaolin, mica, iron oxide, titaniumdioxide and the like. Said tinted formulations may
further also comprise plant extracts, e.g. from aloe, arnica, birch, bladder wrack,
gentian, ginseng, hamamelis (witch hazel), hawthorn, kina, lemon, nasturtium,
rosemary and the like, at a concentration of from 0.1% to 35%, preferably from 0.5% to
12% and in particular from 1% to 3%; a gelling agent such as a cellulose derivative or a

35  carboxyvinyl polymer at a concentration of (.1% to 1%; vitamins such as, for example,
vitamin E (tocopherol) and derivatives, e.g. tocopheryl acetate, panthenol, and the like,
at a concentration of 0.01% to 10%, preferably 0.1% to 8% and in particular 0.5% to
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5  particular 0.3% to 0.5%; and optionally preservatives and/or antioxidants in an amount
sufficient to prevent the degradation of the final composition. Preferably the above
formulations have a pH ranging from 5 to 7.5, particularly from 5.5 to 7. Said pH can
be established by the addition of a base, e.g. sodium hydroxide, or an acid, e.g. lactic,
citric or phosphoric acid, or a buffer, e.g. a citrate, phosphate, lactate or acetate buffer.
10 A typical coverstick formulation comprises the active ingredient at the concentrations
menuoned hereinabdve; one or more fatty substances such as a mineral oil (petrolatum)
at a concentration of 1% to 70%, preferably 30% to 60%, or a paraffin at a concentration
’ of 0.1% to 30%, preferably 5% to 20%; triglycerides at a concentration of 0.1% to 30%,
preferably 1% to 10%; a fatty Cg.22 alcohol, preferably a Cj2-1g fatty alcohol ata
15 concentration of 0.1% to 40%, preferably 1% to 10%; a wax at a concentration of 0.1%
to 10%; and optionally a sufficient amount of preservatives and/or antioxidants to
prevent the degradation of the final composition; and optionally other ingredients such as
fragrances, woundhealing products, pigments and the like.
In the aforementioned preparations, all % symbols refer to weight by weight
20  percentage. The humectant, surfactant, oil, other active ingredient, etc. referred to in said
preparations may be any such component used in the cosmetic arts. Further, when in the
above cbmpositions one or more of the components make up the major part of the
composition, the other ingredients can evidently be not present at their indicated
maximum concentration and therefore will make up the remainder of the composition.

L’ 25
Example 1 : Preparation of compound (I)

30 a) A stirred mixture of 50 grams of cis-1-acetyl-4-[4-[[2-(2,4-dichlorophenyl)-2-(1H-
imid_azol-l-ylmcthyl)—l,3-dioxolan-4-yl]mcthoxy]phcnyl]pipcrazinc, 105 grams of water
and 35 grams of concentrated hydrochloric acid was heated at 80-90°C for 16 hours. The
reaction mixture was cooled to room temperature (approximately 20-25°C) and 70 ml of
dichloromethane and 30 m! of methanol were added. There was added dropwise 25 ml

35 of sodium hydroxide solution (50% in water) while stirring and keeping the temperature
of the reaction mixture below 30°C by cooling with ice-water. After stirring for half an
hour, there were added another 130 ml of dichloromethane and 170 m! of methanol.
Stirring was continued for yet another half hour, the organic layer was separated and the
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b) Tothe resndue there were added 52 grams of potassium carbonate and 12.25 grams
of ethyl chloroformate were added dropwise while keeping the reaction temperature
below 25°C. After stirring for two hours at room temperature, 112 grams of water were
added and stin'i'ng was continued for four more hours. The organic layer was separated,
dried, filtered and evaporated under reduced pressure. The residue was dissolved in

60 ml 4-methyl-2-pentanone by heating and crystallized by allowing the reaction mixture
to cool spontaneously to room temperature. After cooling another four hours with
ice-water, the precipitate was filtered off and dried in vacuo at 40°C, yielding 44.84
grams (84.9%) of (+)-ethyl cis-4—[4-[[2-(2,4~dichlorophenyl)-z-(I_Ii-imidazol-l-
ylmethyl)-1,3-dioxolan-4-yllmethoxylphenyl]-1-piperazinecarboxylate.

c) A mixture of 6.5 grams of ()-ethy! cis-4-[4-[[2-(2,4-dichlorophenyl)-2-(1H-
imidazol-1-ylmethyl)-1,3-dioxolan-4-yiJmethoxy]phenyl]-1-piperazinecarboxylate in
51.5 ml of acetone was heated to the reflux temperature and 3.23 grams of active coal
(Norit A supra) were added. After refluxing another half hour, the reaction mixture was
filtered over diatomaceous earth while hot. The filter was washed with hot acetone and
the combined filtrates were concentrated to an end volume of about 25 ml. The reaction
mixture was allowed to cool to 40°C and was then seeded with polymorph I. The
reaction mixture was allowed to cool further to room temperature and was then stirred
for one hour while cooling with ice-water. The precipitate was filtered off and dried in
vacuo at 40°C, yielding 5.35 parts (82.1%) of (+)-ethyl cis-4-[4-[[2-24-
dichlorophenyl)-2-(1 H-imidazol-1-ylmethyl)-1,3-dioxolan-4-yljmethoxy]phenyl}-1-
piperazinecarboxylate (polymorph I); mp. 127.6°C.

Composition Examples

The following formulations exemplify typical compositions in accordance with the
present invention.

“Active ingredient” (A.L) as used throughout these examples relates to a compound of
formula (I) or a cosmetically acceptable acid addition salt thereof.

Example 2 : 0.1% cream

75 mg stearyl alcohol, 2 mg cetyl alcohol, 20 mg sorbitan monostearate and 10 mg
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
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A mixture of 0.2 g AL 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
10 0.3 g sodium chloride in purified water while homogenizing. 0.15 g Hydroxypropyl-
methylcellulose in purified water ad 100:g.is added and tfie ‘mixing is continued until
swelling is complete.

E 4:0.1

15 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. 0.2 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

20 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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wherein R represems methyl or ethyl, or a cosmetically acceptable acid addition salt
. thereof, for regulating the greasiness of the skin.
10 2. A compound having the formula
N .
“\ “ cl
N
Ci
7\ .
L1 w0 N  N-C—O-R (cis)-(D),

wherein R represents methyl or ethyl, or a cosfnetically acceptable acid addition salt
15 thereof, characterized in that said compound is micronized and has a particle size of
@ less than 100 micron.

3. A compound according to claim 2 wherein R represents ethyl and the compound is
the higher melting polymorph of the free base form as a substantially crystallo-
20 graphically pure substance.

4. A process for the preparation of a micronized compound of formula (I) as defined in
claim 2, characterized by milling and sieving said compound.

25 5. A process according to claim 4 for preparing the higher melting polymorph of the -
compound of formula (I) wherein R represents ethyl, characterized by recrystallizing
the free base form of suid compound in a ketone or ester as solvent, and milling and
sieving the recrystallized compound.
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7. A cosmetic composition according to claim 6 comprising 0.05% to 1% of the active
ingredient by weight based on the total weight of the cosmetic composition.

8. A cosmetic composition according to claim 7 comprising 0.1% to 0.2% of the active
10 ingredient by wexght based on the total weight of the cosmetic composition.
& g
. 9. A process of preparing a cosmetic composition as deﬁned in any one of claims 6

to 8, characterized in that the micronized form of the compound of formula (I) is
intimately mixed with a cosmetic vehicle.
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ABSTRACT
Agent for regulating the greasiness of the skin
10
Q The use of a compound having the formula
N
1§ ] a
N
ct |
o "0 : 0
— —\ ) .
L—-i—cnz—o—<_>—N 'N—C—0—R (cis}-D,
15 TN/ |

wherein R represents methyl or ethyl, for regulating the greasiness of the skin, particular
novel physical forms of said compound, cosmetic compositions comprising said agent,
processes for preparing said agent and compositions, and a method of reducing the

Q 20  greasiness of the skin.
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A valued aspect pf man is the appearance of his skin. A greasy skin, e.g. after a busy
day or following plysical exercise, is often considered an annoyance, even though it is
temporary and does not indicate any health problem. The present invention concems the
use of an agent for regulating the greasiness of the skin, particular novel physical forms
of said agent, cosmetic compositions comprising said agent, processes for preparing said
agent and compositions, and a method of regulating the greasiness of the skin.

The present invention is concerned with the use of a compound having the formula

0 «

O

Cl

(o]
CHy—0O

0O
u

N~C—0-R

/~\

N (ci

i S)'(I),

wherein R represents methyl or ethyl, preferably ethyl, or a cosmetically acceptable acid
addition salt thereof, for regulating the greasiness of the skin of human beings.

The present invention is also concerned with a method of regulating the greasiness of
the skin of human beings, which comprises administering topically to the skin of said
human beings a compound having the formula (cis)-(I), or a cosmetically acceptable acid
addition salt thereof, in an amount effective in regulating the greasiness of the skin.

The compound (I) can be applied to the skin when necessary or convenient, ¢.g. at
cach washing occasion or thereafter. The topical administration may be repeated until a
cosmetically beneficial reduction of the greasiness of the skin is obtained. No special

precautions arc needed other than those which normally apply when using cosmetic
agents.
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and theseyes; hair care products, e.g. hair tints and bl eaches, products
for: wavi ng, straightening and fixing, setting products, cleansing products,
condi tioning products or hairdressing products; and the |ike cosneti cal
products. The liquid formul ati ons may be Qﬁckaged advant ageously in any

di spensi ng devi ce adapted for topical adniqiistration, for exanple in
flacons, bottles or also as a spray, either using an inert conpressed gas
as a propellant such as nitrogen or carbon dioxide, or alternatively using

to o] e an aer S ti ons can ied to the skin
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al um num t ubdgheir preparanon as wcl as their properties are descnbed in US-4 335, 125

The compound of formula (I) is preferably used as such or in a cosmetically
acceptable acid addition salt form. Said salt forms can conveniently be prepared by
treating the base form with an appropriate acid such as, for example, hydrohalic acids,
e.g. hydrochloric or hydrobromic acid; sulfuric acid; nitric acid; phosphoric acid and the
like; or organic acids, such as, for example, acetic, propanoic, hydroXyacetic,
2-hydroxy-propanoic, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic,
(Z)-2-butenedioic, (E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic,
2-hydroxy-1,2,3-propanetricarboxylic, methanesulfonic, ethanesulfonic,
benzenesulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic, 2-hydroxybcnz01c,
4-amino-2-hydroxybenzoic and the like acids.

The term acid addition salt form as used hereinabove also comprises the solvates which
the compound compound (I) and its acid addition salts are able to form. Examples of
such solvates are, e.g. the hydrates, alcoholates and the like.

The compound (I) is keratinophilic and binds to the keratin in the upper layers of the
epidermis. When used in cosmetic compositions at concentrations of 0.05% to 1%
(by weight based on the total weight of said cosmetic compositions), in particular 0.1%
10 0.5% and preferably 0.1% to 0.2%, compound (I) exerts an inhibitory effect on the *
formation of sterols such as cholesterol in the skin. Since this influences the lipid
contents of the epidermis, 2 beneficial alteration of the greasiness of the skin results from
administering compound (I) to the skin. In particular it appears that the biosynthesis of
some free fatty acids is reduced and that the composition of said free fatty acids is
altered. Compound (I) also affects the concentration of the phospholipids in the skin.
Besides affecting the lipid contents, the compound of formula (I) at the concentrations
used also exerts some inhibitory effects on the growth of microorganisms such as
bacteria and fungi.
Since said microorganisms depend on lipids occuring in the skin, the dual action of
compound (I) on both the lipid contents of the skin and on the growth of
microorganisms ensures that the skin flora is checked and no unpleasant smells develop.
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formulated in |iposone-containing conpositions.
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1,3-dioxolan-4-yljmethoxy]phenyl]piperazine (II) which is a commercial agent. In
particular,_cor.n‘pound () can be prepared by hydrolyzing cis- 1-acetyl-4-[4-[[2-(2,4-
dichlorophcnyl)-Z—(lﬂ-imidazol-l-ylmcthyl)-1,3-dioxolan-4-yl]methoxy]phenyl]-
piperazine (II) and reacting the thus obtained product with a reagent of formula
W-C(=0)-O-R (III) wherein R represents methyl or ethyl and W represents a leaving

group such as halo, preferably chloro, methoxy or ethoxy. |
N
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1. hydrolysis
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g

Said hydrolysis can conveniently be conducted by stirring and heating a solution of
cis-1-acetyl-4-[4-[[2-(2,4-dichlorophenyl)-2-(1H-imidazol- 1-ylmethyl)-1,3-dioxolan-4-
ylJmethoxylphenyl]piperazine (II) in water in the presence of a base or an acid,
preferably in the presence of concentrated hydrochloric acid. The hydrolysis product is
extracted from the reaction mixture (neutralized with a base such as sodium or potassium
hydroxide) with an organic solvent such as a halogenated hydrocarbon, e.g.
dichloromethane, or an alcohol, e.g. methanol, ethanol and the like, or a mixture of such
solvents. After evaporation of the.organic layer, the crude hydrolysis product need not’
be purified and can be converted into compound (I) directly by dissolving itintoa
‘halogenated hydrocarbon, e.g. dichloromethane and treating it with methyl or ethyl
chloroformate in the presence of a base such as sodium or potassium carbonate. Stirring
of the reaction mixture enhances the reaction rate and the reaction can conveniently be
conducted at room temperature.

In the method according to the present invention it is advantageous to use a
micronized form of the compound (1), in particular material having an average particle
size of less than 100 microns, preferably less than 75 microns, and in particular having a
mean particle size of not more than 15 microns. |
The micronized form of the compound (I) has the advantage of dissolving better and
more rapidly due to its higa surface area, and of penetrating well into the upper layers of
the epidermis. Micronized forms of the compound (1) ure novel and can be prepared by
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m xtures thereof. The aqueous conmponent may consist of water optionally in
adm xture with electrolytes, buffers and other ingredients such as
preservatives. Preferred electrolytes are cal cium sodium and potassium
chl oride. The organi c conponent may consist of a solvent such as ethanol,
gl ycerol, propylene glycol, a polyethyl ene-4l ycol and a suitable
phosphol i pid such as, |ecithin, phosphatidyl choline, phosphatidyl

et hanol am ne, | phasphat i dyl inosit ol at [ dyI
chol i ne, phosgﬁ*@fﬁfﬁfy@Bg?ééha?rﬁ By R e e by ethaasn FRpsePrlie BT

added to sel esidving throughiapproptigte siemesact eri stics of the |iposones are, e. g.
stearyl am ne, phosphatidic acid, tocopherol, cholesterol, Ianolin. For
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conmpound (I) is ,combined I n int
accept abl e carPobanorphic forms thedigher melting polymorph I as a substantially

crystallographically pure substance can be characterized by its peak maximum at about
127.6°C with DSC; the lower melting polymorph II as a substantially
crystallographically pure substance by its peak maximum at about 110.9°C. Polymorph I
is more stable and slightly less soluble than polymorph II, and is the polymorphic form
used preferably in the method according to the present invention.
Polymorph I can conveniently be prepared by recrystallizing the free base form of
compound (I) in a suitable solvent such as a ketone or an ester, €.g. acetone or ethyl
acetate. Said recrystallization generally comprises dissolving the free base form of the

- compound of formula (I) in a hot solvent, concentrating the thus obtained solution,
allowing the concentrate to cool and separating the precipitated crystals. Preferably, the
solution is treated with active charcoal before concentrating. Further, it may be
advantageous to seed the supersaturated solution from which polymorph I is to be
crystallized with appropriate crystals of said polymorph I that have been obtained in
previous runs. Polymorph I can be micronized as described hereinbefore, by milling in
an appropriate mill and sieving the thus obtained product, for example, with an air-jet
sifter using appropriate sieves such as 100 and 74 micrometer sicves.
Polymorph II on the other hand can be obtained by recrystallizing the free base form of
compound (1) in a suitable solvent such as 2-propanol, hexane, or methylbenzene.
Selective crystallization of said polymorph II may be induced by seeding the
supersaturated solution from which polymorph II is to be crystallized. Polymorph II also
may be micronized although due care should be taken to avoid transition of polymorph I
into polymorph L.

The compound (I) is most preferably applied to the affected areas of the body in the
form of appropriate compositions, in particular cosmetic compositions. Said
compositions contain the compound (I}, preferably in a 0.05 to 1% concentration
(weight by weight), in particular in a 0.1% to 0.5% concentration and preferably in a
0.1% to 0.2% concentration, and any known dermatologically acceptable carrier. Said
compositions may take a wide variety of forms such as, for example, liquid forms, e.g.
solutions, emulsions, gels or suspensions in aqueous, alcoholic or oily mediums, such
as toilet waters, packs, lotions, skin milks or milky lotions and shampoos; or semi-liquid
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or creams, the carrjer faor. exanple consists of 1 to 20% in particular 5 to
15% of a hunmectant, 0.1 to 10% in particular fromO0.5 to 5% of a

t hi ckener, andhiggheetias la¢ecarrier may consist of 70 to 99% in
particular 80 t . factant, and 0 to 20% in particular 2.5 to
15% of a fat; in particular 90 to 99% of a thickener, or 5

to 15% of a surfactant, 2-15% of a hunectgnt, 0 to 80%of an oil, small (O
to [err] 29 amounts of preservative, colouring agent and/or perfunme, and

water. In a oiIFt, water, .the carrier for exanple consists of 2 to 10%of a
| over al cohof",m’ﬁ.“im{‘% e $esms; hydsagals,@glsa pastess oingmants (falvesstimatures and thel t o

20% i n par tlikd)lonsoldd fsrmaiidhs, . & poReeant . 0 to 5% of a buffer, water and
smal | amounts (0 to [err] 2% of preservative, dyestuff and/or perfune. In

a mlk gel, thg.carri.er. typically .consists of to 80% of wat.er,
preferably 70 ?‘38 @Eﬁ%“'&'t"%%%éﬂ?‘?’"' 162 o°°‘i5'P81"?éfﬁb FHmPENGTHS gsygélgf:mg}py ed
al cohol ; .1 tim suok/prepartionsaExamples of such components are oils, fats, waxes, surfactants,
humectants, penetration enhancing agents, thickening agents, lipid absorbents, anti-
oxidants, viscosity stabilizers, chelating agents, buffers, preservatives, perfumes,
fragrances, dyestuffs, lower alkanols, unsaturated alcohols and the like. If desired,
further active ingredients may be incorporated in the compositions, e.g. antiinflammatory
agents, antibacterials, antifungals, woundhealing agents, disinfectants, vitamins,

4,

sunscreens, antibiotics or anti-dandruff agents. e Fie

The compound (I) is advantageously used in cosmetical products useful for dealing
with an impure skin or for preventing the development of skin impurities such as
blemishes, comedones, pimples and the like. Examples of such cosmetic compositions
are sun protecting products to be used before, during or after exposure to the sun, -
products for tanning without sun, skin-whitening products, anti-wrinkle products, daily
used hygienic preparations for cleaning and caring such as soaps, shampoos, bath and
shower products, shaving creams, foams or lotions, baby care products, hygienic
tissues, products for intimate hygiene care, e.g. intimate cleansing products, and daily
used cosmetic preparations such as creams, emulsions, gels, oils, lotions, skin milks,
milk gels, tinted milk gels, face masks, deodorants, anti-perspirants, perfumes, toilet
waters, cau de Cologne, depilatories, after-shaves, make-up articles, e.g. creams, tinted
bases, powders, lipstick, cover sticks, eye-liners; products for removing make-up from
the face and the eyes; hair care products, e.g. hair tints and bleaches, products for
waving, straightening and fixing, setting products, cleansing products, conditioning
products or hairdressing products; and the like cosmetical products.

- The liquid formulations may be packaged advantageously in any dispensing device
adapted for topical administration, for example in flacons, bottles or also as a spray,
either using an inert compressed gas as a propellant such as nitrogen or carbon dioxide,
or alternatively using a pump to provide an acrosol. Solid formulations can be applied to
the skin with powder puffs or directly with a cover stick. Altcmativcly, solid
formulations such as granules, tablets or powders may also be dissolved in baths.
Semi-liquid formulations can be packaged in suitable, art-known containers such as
plastic, glass or ceramic pots, tubes, e.g. PVC-covered aluminum tubes.
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2 to 5% of a surfactant; 0'5RF%m%96°f one or nore thickeners; and 0 to 3%
of preservati vesThij a8 A < ritional factors, vitamns, astringents
and/ or perfunes. HL gredients nmay be incorporated at doses
rangi ng from 0. 005 ticularly fromO0.01%to 0.1% Typical mlk
gel formul ations conprise the active ingréﬁient at the concentrations
nment i oned herei nabove; water, one or nore gelling agents or thickeners such
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hydr oxypr opyl -7- ..
liposome-containing compositions. Different types of liposomes may be employed such
as coarse (multilayer) liposomes or unilamellar liposomes and the like, which are
formed, for example, with phosphatidyl cholines, ethanolamines, serines,
sphingomyelins, cardiolipins, pl'asmalogcns, phosphatidic acids, cerebrosides and the
like. The viscosity of the liposomes can be increased by addition of one or more
thickening agents such as xanthan gum, hydroxypropyl cellulose, hydroxypropyl
methylcellulose and mixtures thereof. The aqueous component may consist of water
optionally in admixture with electrolytes, buffers and other ingredients such as
preservatives. Pre_fexred electrolytes are calcium, sodium and potassium chloride. The

#organic componé':ri‘i‘may consist of a solvent such as ethanol, glycerol, propylene glycol,

a polyethylene glycol and a suitable phospholipid such as, lecithin, phosphatidyl choline,
phosphatidyl ethanolamine, phosphatidyl serine, phosphatidy] inositol, lysophosphatidyl
choline, phb_sphatidyl glycerol and the like. Other lipophilic additives which may be
added to selectively modify the characteristics of the liposomes are, e.g. stcarylanﬁng,
phosphatidic acid, tocopherol, cholesterol, lanolin and the like.

For preparing ointments, creams, toilet waters, skin milks, and the like, compound
(I) is combined in intimate admixture with a cosmetically acceptable carrier. In ointments
or creams, the carrier for example consists of 1 to 20%, in particular 5 to 15% of a
humectant, 0.1 to 10%, in particular from 0.5 to 5% of a thickener, and water; or said
carrier may consist of 70 to 99%, in particular 80 to 95% of a surfactant, and 0 to 20%,
in particular 2.5 to 15% of a fat; or 80 to 99.9%, in particular 90 to 99% of a thickener;
or 5 to 15% of a surfactant, 2-15% of a humectant, 0 to 80% of an oil, small (0 to < 2%)
amounts of preservative, colouring agent and/or perfume, and water. In a toilet water,
the carrier for example consists of 2 to 10% of a lower alcohol, 0.1 to 10% or in
particular 0.5 to 1% of a surfactant, 1 to 20%, in particular 3 to 7% of a humectant, 0 to
5% of a buffer, water and small amounts (0 to < 2%) of preservative, dyestuff and/or
perfume. In a milk gel, the carrier typically consists of 50 to 80% of water, preferably
70 to 80% of water; 8 to 20%, preferably 10 to 15% of an alcohol; 1 to 10%, preferably
2 to 5% of a surfactant; 0.5 to 2% of one or more thickeners; and 0 to 3% of
preservatives, humectants, nutritional factors, vitamins, astringents and/or perfumes.
Other active ingredients may be incorporated at doses ranging from 0.005% to 0.5%,
particularly from 0.01% t0 0.1%.

Typical milk gel formulations comprise the active ingredient at the concentrations
mentioned hereinabove; water; one or more gelling agents or thickeners such as, for
example, cellulose derivatiVCS. ¢.g. hydroxypropyl cellulose, hydroxypropy!
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particularly 0.2%to 2% and preferably about 0.2%
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plant extracts, e.g. from aloe, amica, birch, bladder wrack, gentian, ginseng, hamamelis
(witch hazel), hawthorn, kina, lemon, nasturtium, rosemary and the like, at a
concentration of from 0.1% to 35%, preferably from 0.5% to 12% and in particular from
1% to 3%; fatty ingredients such as paraffins at a concentration of from 0.1% to 30%,
preferably from 0.2% to 10% and in particular from 1% to 5%; vitamins such as, for

4%
-

from

example, vitamin E (tocopherol) and derivatives, e.g. tocopheryl acetate, panthenol, and...,

the like, at a concentration of 0.01% to 10%, preferably 0.1% to 8% and in particular
0.5% 1o 2%; antiinflammatory products of synthetic or natural origin, ¢.g. bisabolol, at a
concentration of 0% to 5%, preferably 0.1% to 3% and in particular 0.2% t0 0.5%;
fragrances at a concentration of 0% to 2%, preferably 0.1% to 1% and in particular 0.3%
to 0.5%; and optionally preservatives and/or antioxidants in an amount sufficient to -
prevent the degradation of the final composition.

Typical tinted formulations may be emulsions comprising the active ingredient at the
concentrations mentioned hcrcinabové; water; one or more emulsifiers such as
ethoxylated fatty alcohols, e.g. ceteth, laureth, myreth, oleth, steareth, trideth ata
concentration of 0.1% to 10%, preferably 0.5% to 5%; one or more fatty components
such as a Cg.27 fatty alcohol, preferably a C2.13 fatty alcohol at a concentration of 0.1%
to 10%, preferably 0.5% to 5%, or a mineral oil (petrolatum) at a concentration of 0.1%
to 80%, preferably 1% to 30%; or a polyoxyethylated or -propylated fatty alcohol ether,
e.g. polyoxypropylated stearyl ether, at a concentration of 1 to 40%, preferably
5 10 30%, and in particular 10 to 20%; one or more alcohols such as, for example,

ethanol, propanol, butanol, pentanol, glycerol, propylene glycol, butylene glycol,

dodecatrienol in a concentration of 0.1% to 25%, preferably 0.5% to 20%. Said tinted
formulations obviously further comprise one or more pigments such as zinc oxide,
kaolin, mica, iron oxide, titaniumdioxide and the like. Said tinted formulations may
further also comprise plant extracts, e.g. from aloe, arnica, birch, bladder wrack,
gentian, ginseng, hamamelis (witch hazel), hawthorn, kina, lemon, nasturtium,
rosemary and the like, at a concentration of from 0.1% to 35%, preferably from 0.5% to
12% and in particular from 1% to 3%; a gelling agent such as a cellulose derivative or a
carboxyvinyl polymer at a concentration of 0.1% to 1%; vitamins such as, for example,
vitamin E (tocopherol) and derivatives, ¢.g. tocopheryl acetate, panthenol, and the like,
at a concentration of 0.01% to 10%, bfcferably 0.1% to 8% and in particular 0.5% to
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the like, at a concentration 6f 0.01%to 10% preferably 0.1%to 8% and in
particul ar O. 5%tmﬂ0&eﬁﬂiﬁﬂe&fksamtory products of synthetic or natural

origin, e.g. bisabol "m Hulﬂﬂuw ILent ration of 0%to 5% preferably 0.1%to
3% and in particula fragrances at a concentration of 0%to
2% preferably 0.1%t0 1% parti culft 0.3%to 0.5% and optionally
preservatives and/or antioxidants in an anount sufficient to prevent the
el oi ons. CopmEL St net i pe g Trcaacts of ynie of Rl Bk, 3 BRUIGER% 1Y  oned
ot i nabove, SOl Rpile ol 097 a9 refERel brldh i and ipartiuey aFcd 041
al coh o![ s, t e. tyickeai(r)lgta??ntk,a.g. Sthiﬁhamgﬂmt lgl a clineé&;tgh'q[ﬁ%h %3} 019 to 1%, Qﬁfé}aﬂs'tO?%
concent ot o8 G a e Hio BT oR 5 S e AR TR Yoo
at a concentpasticular B3%00 0%5%; and optionally preservatives and/or antioxidants in an amount
sufficient to prevent the degradation of the final composition. Preferably the above
formulations have a pH ranging from 5 to 7.5, particularly from 5.5 to 7. Said pH can
be established by the addition of a base, e.g. sodium hydroxide, or an acid, e.g. lactic,
citric or phosphoric acid, or a buffer, e.g. a citrate, phosphate, lactate or acetate buffer.
A typical coverstick formulation comprises the active ingredient at the concentrations
mentioned hereinabdve; one or more fatty substances such as a mineral oil (petrolatum)
at a concentration of 1% to 70%, preferably 30% to 60%, or a paraffin at a concentration
of 0.1% to 30%, preferably 5% to 20%; triglycerides at a concentration of 0.1% to 30%,
preferably 1% to 10%; a fatty Cg.23 alcohol, preferably a C12-13 fatty alcohol at a
concentration of 0.1% to 40%, preferably 1% to 10%; a wax at a concentration of 0.1%
to 10%; and optionally a sufficient amount of preservatives and/or antioxidants to
prevent the degradation of the final composition; and optionally other ingredients such as
fragrances, woundhealing products, pigments and the like.
In the aforementioned preparations, all % symbols refer to weight by weight
percentage. The humectant, surfactant, oil, other active ingredient, etc. referred to in said
preparations may be any such component used in the cosmetic arts. Further, when in the
above compositions one or more of the compone'nts make up the major part of the
composition, the other ingredients can evidently be not present at their indicated
maximum concentration and therefore will make up the remainder of the composition.

Exgerin;tental part
Example 1 : Preparation of compound (I)

a) A stirred mixture of 50 grams of cis-1-acetyl-4-[4-[[2-(2,4-dichlorophenyl)-2-(1H-
imidazol-1-ylmethyl)-1,3-dioxolan-4-yl]methoxy]phenyl]piperazine, 105 grams of water
and 35 grams of concentrated hydrochloric acid was heated at 80-90°C for 16 hours. The
reaction mixture was cooled to room temperature (approximately 20-25°C) and 70 ml of
dichloromethane and 30 ml of methanol were added. There was added dropwise 25 ml
of sodium hydroxide solution (50%.in water) while stirring and keeping the temperature
of the reaction mixture below 30°C by cooling with ice-water. After stirring for half an
hour, there were added another 130 ml of dichloromethane and 170 ml of methanol.
Stirring was continued for yet another half hour, the organic layer was separated and the
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to 10%.preferably 0.5%to 5% or a nmineral oil (petThsiShdetsn pad, '

concentration of 0.1%to 80% preferably 1% to 30% Ky at ed
or -propylated fatty al cohol ether, e.g. pal yoxyprop W et her,
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to 20% one or nore al cohols such as, for exanple, ethanol, propanol,
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dried, filtered and evaporated under reduced pressure. The residue was dissolved in
60 ml 4-methyl-2-pentanone by heating and crystallized by allowing the reaction mixture
to cool spontaneously to room temperature. After cooling another four hours with
ice-water, the precipitate was filtered off and dried'i.n vacuo at 40°C, yielding 44.84
grams (84.9%) of (+)-ethyl cis-4-[4-[[2-(2,4-di¢hlorophenyl)-2-(1 H-imidazol-1-
ylmethyl)-1,3-dioxolan-4-yl]methoxylphenyl}-1-piperazinecarboxylate.
c) A mixture of 6.5 grams of (&)-ethyl cis-4-[4-[[2-(2,4-dichlorophenyl)-2-(1H-
imidazol-1-ylmethyl)-1,3-dioxolan-4-yljmethoxy]phenyl]-1-piperazinecarboxylate in
51.5 ml of acetone was heated to the reflux temperature and 3.23 grams of active coal
(Norit A supra) were added. After refluxing another half hour, the reaction mixture was
filtered over diatomaceous earth while hot. The filter was washed with hot acetone and
the combined filtrates were concentrated to an end volume of about 25 ml. The reaction
mixture was allowed to cool to 40°C and was then seeded with polymorph L. The
reaction mixture was allowed to cool further to room temperature and was then stirred
for one hour while cooling with ice-water. The precipitate was filtered off and dried in
vacuo at 40°C, yielding 5.35 parts (82.1%) of (+)-ethyl cis-4-[4-[[2-(2,4-
dichlorophenyl)-2-(1H-imidazol-1-ylmethyl)-1,3-dioxolan-4-yljmethoxy]phenyl]-1-
piperazinecarboxylate (polymorph I); mp. 127.6°C.

Composition Examples

The following formulations exemplify typical compositions in accordance with the
present invention.

"Active ingredient” (A.L) as used throughout these examples relates to a compound of
formula (I) or a cosmetically acceptable acid addition salt thereof.

Example 2 ;: 0.1% cream

75 mg stearyl alcohol, 2 mg cetyl alcohol, 20 mg sorbitan monostearate and 10 mg
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
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1%to 3% a gelling agent such as a cellul ose derivative or a carboxyvinyl
pol ymer at a concentration of 0.1%to 1% vitam ns such as, for exanple,
vitam n E (tocopherol) and derivatives, e.g. tocopheryl acetate, panthenol,
and the like, at a concentration of 0.01%to 10% preferably 0.1%to 8% and
in particular 0.5%to 2% antinflanmmtory oduct s -8- of synthetic or
natural origin, e.g. bisabolol, at a concertration of 0%to 5% preferably
0.1%to 3% and in particular 0.2%to 0.5% thickening agents, e.g. xanthan

gum at a conaerbokbibelowol5°C ihild @nﬁ%o@lﬁhﬁﬁﬁé) |A/ sélutidh 6£1 thgbAL, 1 mag@r ances

at a concentr ai§o'1§’s'i':rl9aftc 80 and purified water and a solunon of 2 mg sodium sulfite anhydrous in
purified water are next added to the emulsion while continuously mixing. The cream is
homogcnize& and filled into suitable tubes.

xample 2% { lati
A mixwure of 0.2 g A.I 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 4 : 0.1% liposome f lati

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. 0.2 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.

”"ﬁﬁ'iim’ii‘ilﬁﬂi“uﬁin Do
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0%to 2% preferably 0.1%to 1%and in particular 0.3%to 0.5% and
opti onal | y reﬁlesmtmme aeerd antioxidants in an ampunt sufficient to
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formul ati ons ha
Sai d pH can be est I'S

he y tL2°2’d3. tvon o & vase. | IUYIEUBIAR

hydr oxi de, or an aC| d, e.g. lactic, cit1lile or phosphortc ‘citd, orsa buffer,
e.g. a citrate, phosphate, lactate or acetate buffer. A typi cal coverstick
fornul ati on~goRPrises the active ingredient at the concentrations mentioned
her ei nabove,one or nore fatty substances such as a mineral oil
(petrolatun) at a concentration of 1%to 70% preferably 30%to 60% or a
paraffin atlam%%ffﬁ%ﬂnﬁ&ﬂfhagx 106 fpmafa%e preferably 5% to 20%
triglycerides at a -concentration f 0.1%to 30% preferably 1%to 10% a
fatty [err] al cohol, ﬁreferably a [err] fatty alcohol at a

J «

N

Cl
o

0" Mo —_—
;I—CHz—O—@—N N—'c':—o—n (cis)-(1),

wherein R represents methyl or ethyl, or a cosmetically acceptable acid addition salt
thereof, for regulating the greasiness of the skin.

2. A compound having the formula

0" Yo o)
7\ .
L1 cu—o0 N N—C—0—R (cis)-(D),

wherein R represents methy!l or ethyl, or a cosmetically acceptable acid addition salt
. thereof, characterized in that said compound is micronized and has a particle size of
less than 100 micron.

3. A compound according to claim 2 wherein R represents ethy! and the compound is
the higher melting polymorph of the free base form as a substantially crystallo-
graphically pure substance.

4. A process for the preparation of a micronized compound of formula (I) as defined in
claim 2, characterized by milling and sieving said compound.

5. A process according to claim 4 for preparing the higher melting polymorph of the
compound of formula (I) wherein R represents ethyl, characterized by recrystallizing
the free base form of said compound in a ketone or ester as solvent, and milling and

sieving the recrystallized compound. This is the replacement sheat
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concentration of 0.1%to 40% preferably 1%to 10% a wax at a
concentration of 0.1%to 10% and optionally a sufficient anount of
preservatives and/or antioxidants to prevent the degradation of the f| naI
conposition; and optionally other ingredients such as fragr ances

moundheallng products, pignments. In the aforenentione
synbol s refer to weight by wei ght percentage. The hurratmmﬂ Hﬂ/
oil, other active ingredient, etc. referred to in sai pr&p be
any such conmponent used in the cosnetic arts. Further, when |n the above
conpositions one or nore of the conponenfs nake up the maj or part of the
conposition, the other ingredients can evidently be not present at their

i ndi cat ed maxi mum concentration and therefore will nake up the remai nder of
the conposition. Experinental part

6. A cosmetic composition for reducing the greasiness of the skin, comprising a

cosmetic vehicle and as active ingredient a compound of formula (I) as defined in
claims 2'or 3.

7. A cosmetic composition according to claim 6 comprising 0.05% to 1% of the active
ingredient by weight based on the total weight of the cosmetic composition.

8. A cosmetic composition according to claim 7 comprising 0.1% to 0.2% of the active
ingredient by weight based on the total weight of the cosmetic composition.

9. A process of preparing a cosmetic composition as defined in any one of claims 6
to 8, characterized in that the micronized form of the compound of formula (I) is
intimately mixed with a cosmetic vehicle.
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Prepar.ati on of compound (1) a) A stirred mxture of 50 granms of [err] [err]
105 grans of water and 35 grans of concentrated hydrochloric acid was
heated at [err] for 16 hours. The reaction m xture was cooled to room
tenperature (approximately [err]) and 70 ml of dichl oronmethane and 30 m of
met hanol were addd. There was added dropw se 25 ml of sodi um hydroxi de
solution (50%in water) while stirring and keeping the tenperature of the
reaction m xture below [err] by cooling with ice-water. After stirring for
hal f an hour, there were added another 130 ml of dichl oronmethane and 170 mi
of methanoL Stirring was continued for yet another half hour, the organic

| ayer was separated and the

13
ABSTRACT

Agent for regulating the greasiness of the skin

The use of 2 compound having the formuia
- N
"\ ‘1 cl
N
Cl

0o~ Mo .
— I\ .
CHy~0 \ /- N\ /-N—g—O—R (cis)-(D),

wherein R represents methyl or ethyl, for regulating the greasiness of the skin, particular
novel physical forms of said compound, cosmetic compositions comprising said agent,
processes for preparing said agent and compositions, and a method of reducing the
greasiness of the skin.
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qp3ts~¢ Thos
-9- organic solvent was distilled off under reduced pressure. The residue
was-taken up in 200 m of dichloronethane. b) To the residue there were
added 52 grans of potassium carbonate and 12.25 grans of ethyl
chl orof ormat e were added dropwi se while keeping the reaction tenperature
below [err]. After stirring for two hours at roomtenperature, 112 grans of
wat er were added and stirring was conti ndéd for four nore hours. The
organi c | ayer was sephgemtdipr Regulating ThecGrensiness OfaPoe 8kid under reduced
pressure. The residue was dissolved in 60 m 4-nethyl-2-pentanone by
heati ng and chysilaed iagpedt bf naanl isvthe gppdaeance asft hioskim. XX greasy skin, e.g. after a
busy day or following physical exercise, is often considered an annoyance, even though it
is temporary and does not indicate any health problem. The present invention concerns the
cosmetical use of an agent for regulating the greasiness of the skin, partivular novel
physical forms of said agent, cosmetic compositions, and a method of cosmetically
regulating the greasiness of the skin.

The present invention is concerned with the cosmetical use of a compound having
the formula _

' N
0~ Mo 0
A\
L—'—CH;—O—@—N N—C—0—R (cis)-(D),
/

wherein R represents methy! or ethyl, preferably ethyl, or a cosmetcally acceptable acid
addidon salt thereof, for regulating the greasiness of the skin of human beings.

The present invention is also concerned with a method of cosmetically regulating
the greasiness of the skin of human beings, which comprises administering topically to the
skin of said human beings a compound having the formula (cis)-(I), or a cosmetically
acceptable acid addition salt thereof, in an amount effective in cosmetically regulating the
greasiness of the skin.

The compound (I) can be applied to the skin- when necessary or convenient, e.g. at
egch washing occasion or thereafter. The topical administration may be repeated until a
. cosmetically beneficial reduction of the greasiness of the skin is obtained. No special
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to cool spontaneously to roomtenperature. After cooling another four hours
wth ice-water, the precipitate was filtered off .and dried in vacuo at
[err], yielding 44.84 grams (84.9% of (+)-ethyl [err] [err] c) A mxture
of 6.5'grans of [err] [err] in 51.5 m ofj.acetone was heated to the reflux
tenperature and 3.23 grans of active coal (Norit A supra) were added. After

refl uxing apetifiondatd ndd@sd othbBiah BREE WhlthRorthallyea hérl dstigisbsAaE

di at omaceous earth while hot. The filter was washed with hot acetone and
t he combi ne®™Y-trates were concentrated to an end vol ume of about 25 m .
The reaction mxture was allowed to cool to [err] and was then seeded with

pol ymorph L Thge compounds of formula (I), (+)-methyl- or ethyl-cis-4-[4-[[2-(2,4-
dichlorophenyl)-2-(1H-imidazol-1-ylmethyl)-1,3-dioxolan-4-yl]methoxy]phenyl]-1-
piperazinecarboxylate used in the method of the present invention are known agents and
their preparation as well as their properties are described in US-4,335,125.

The compound of formula (D is preferably used as such or in a cosmetically
acceptable acid addition salt form. Said salt forms can conveniently be prepared by
treating the base form with an appropriate acid such as, for example, hydrohalic acids,
e.g. hydrochloric or hydrobromic acid; sulfuric acid; nitric acid; phosphoric acid and the

_. like; or organic acids, such as, for example, acetic, propanoic, hydroxyacetic,

~ 2-hydroxy-propanoic, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic,
(Z)-2-butenedioic, (E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic,
2-hydroxy-1,2,3-propanetricarboxylic, methanesuifonic, ethanesulfonic,
benzenesulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic, 2-hydroxybenzoic,
4-amino-2-hydroxybenzoic and the like acids.
The term acid addition salt form as used hereinabove also comprises the solvates which
the compound compound (I) and its acid addition salts are able to form. Examples of
such solvates are, e.g. the hydrates, alcoholates.

The compound (I) is keratinophilic and binds to the keratin in the upper layers of the -
epidermis. When used in cosmetic compositions at concentrations of 0.05% to 1%
(by weight based on the total weight of said cosmetic compositions), in particular 0.1%
to 0.5% and preferably 0.1% to 0.2%, compound (I) exerts an inhibitory effect on the
formation of sterols such as cholesterol in the skin. Since this influences the lipid
contents of the epidermis, a beneficial alteration of the greasiness of the skin resuits from
administering compound (I) to the skin. In particular it appears that the biosynthesis of
some free fatty acids is reduced and that the composition of said free fatty acids is
altered. Compound (I) also affects the concentration of the phospholipids in the skin.
Besides affecting the lipid contents, the compound of formula (I) at the concentrations
used also exerts some inhibitory effects on the growth of tixicroorganisms such as

bacteria and fungi. . ;
Since said microorganisms depend on lipids occuring in the skin, the dual action of

compound (I) on both the lipid contents of the skin and on the growth of .
microorganisms ensures that the skin flora is checked and no unpleasant smells deye_:lop. .
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reaction m xture was allowed to cool further to roomtenperature and was
then stirred for one-hour while cooling with ice-water. The precipitate was
filtered off and dried in vacuo at [err] yi el di ng 5 35 parts (82.1% of
()-ethyl cis-4- [4 ([2-(2, 4-

di chl or ophenyl ) -2- (1 Hi m dazol - 1- yI met hyl% 1, 3- - oxol an- 4yl ] met hoxy] phenyl]

Fol owi ng- T of T Q?f‘%h?‘“ﬁxeﬁ% ‘.*F?Er? o ds gl n%éi‘é.‘?s%ﬁéﬂq‘%s o PR Rl b
the present oP from gis- Inagetylet-{4n ¥'é%l'14'é¥ﬁh1°r@!m¢£5y DoZ-(\-imidarelolayimstryd-hese
exanpl es r el1¢y-&&xblana|-ﬁ§xmu pén 119 c((n) whichds & e6mBierdidllag¥niacept abl e
acid additi op 28lat, dofipound @ canaﬁ'épprepmd By hyafolsAng cis- 1-acetyl-4-{4-[[2-2,4-
dichlorophenyl)-Z-(IEmmdazol—l—ylmethyl)-1,3-d10xolan-4—yl]methoxy]phenyl]-
piperazine (II) and reacting the thus obtained product with a reagent of formula
W-C(=0)-O-R (II) wherein R represents methy! or ethyl and W represents a leaving

group such as halo, preferably chloro, methoxy or ethoxy.
N .
§ ]

a .
N 1. hydrolysis
&@'m - °
o0 o o 2. W-C=0)-0R

w /\
- L cn,-0 N N-C-CH, -
—/

@

Said hydrolysis can conveniently be conducted by stirring and heating a solution of
cis-1-acetyl-4-[4-[[2-(2,4-dichlorophenyl)-2-(1H-imidazol-1-ylmethyl)-1,3-dioxolan-4-
yllmethoxy]phenyl]piperazine (I) in water in the presence of a base or an acid,
preferably in the presence of concentrated hydrochloric acid. The hydrolysis product is
extracted from the reaction mixture (neutralized with a base such as sodium or potassium
hydroxide) with an organic solvent suchas a halogenated hydrocarbon, e.g.
dichloromethane, or an alcohol, e.g. methanol, ethanol and the like, or a mixture of such
solvents. After evaporation of the organic layer, the crude hydrolysis product need not

_ be purified and can be converted into compound (I) directly by dissolving itinto a
N halogenated hydrocarbon, e.g. dichloromethane and treating it with methyl or ethyl
chloroformate in the presence of a base such as sodium or potassium carbonate. Stirring
of the reaction mixture enhances the reaction rate and the reaction can convenieatly be
conducted at room temperature. '

In the method according to the present invention it is advantageous to use a
micronized form of the compound (I), in particular material having an average particle
size of less than 100 pm (micron), preferably less than 75 pm (micron), and in particular
having a mean particle size of not more than 15 pm (micron). N )
The micronized form of the compound (I) has the advantage of dissolving better and
more rapidly due to its high surface area, and of penetrating well into the upper layers of
the epidermis. Micronized forms of the compound (I) are novel and can be prepared by
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75 nmg stearyl alcohol, 2 ng cetyl alcohol, 20 ng sorbitan nonostearate and
10 ng isopropyl nyristate are introduced into a doublewall jacketed vessel
and heated until the m xture has conpletely nmolten. This m xture is added
to a separately prepared m xture of puri#ted water, 200ng propyl ene gl ycol
and 15 ng pol ysorbate 60 having a tenperature of 70 to [err] while using a
honogeni zermicsenization tdchniqies knewmn irt tha grteerg) byi millinginsappropeidte mills 2Ad t o cool

to bel ow [e£1é\]rm§’€}gb€% Qéﬁrwgﬁwcmm ng. A solution of 1 ng Al., 1 ny
P

pol ysorbate 80 2nd a sol ution of 2 ng sodiumsulfite
anhydrous in
The free base form of compound (I) wherein R represents ethyl occurs in two

polymorphic forms; the higher melting polymorph I as a substantially
crystallographically pure substance can be characterized by its peak maximum at about
127.6°C with DSC; the lower melting polymorph II as a substantially
crystallographically pure substance by its peak maximum at about 110.9°C. Polymorph I
is more stable and slightly less soluble than polymorph II, and is the polymorphic form
used preferably in the method according to the present invention.
Polymorph I can conveniently be prepared by recrystallizing the free base form of
compound (I) in a suitable solvent such as a ketone or an ester, e.g. acetone or ethyl
acetate. Said recrystallization generally comprises dissolving the free base form of the
s compound of formula (I} in a hot solvent, concentrating the thus obtained solution,
allowing the concentrate to cool and separating the precipitated crystals. Preferably; the
solution is treated with active charcoal before concentrating. Further, it may be
advantageous to seed the supersaturated solution from which polymorph Iis to be
crystallized with appropriate crystals of said polymorph I that have been obtained in
previous runs. Polymorph I can be micronized as described hereinbefore, by milling in
an appropriate mill and sieving the thus obtained product, for example, with an air-jet
sifter using appropriate sieves such as 100 and 74 micrometer sieves.
Polymorph II on the other hand can be obtained by recrystallizing the free base form of
compound (I) in a suitable solvent such as 2-propanol, hexane, or methylbenzene.
Selective crystallization of said polymorph Il may be induced by seeding the
supersaturated solution from which polymorph I is to be crystallized. Polymorph I also
may be micronized although due care should be taken to avoid transition of polymorph I
into polymorph L

The compound (I) is most prefembly applied to the affected areas of the body in the
form of appropriate compositions, in particular cosmetic compositions. Said
compositions contain the compound (T), preferably in a 0.05 to 1% concentration
(weight by weight), in particular in a 0.1% to 0.5% concentration and preferably in a
0.1% to 0.2% concentration, and any known dermatologically acceptable carrier. Said
compositions may take a wide variety of forms such as, for example, liquid forms, e.g.
solutions, emulsions, gels or suspensions in aqueous, alcoholic or oily mediums, such
as toilet waters, packs, lotions, skin milks or milky lotions and shampoos; or semi-liquid
formulations, e.g. creams, hydrogels, gels, pastes, omunents, salves, tinctures and the
hke or solid fonnulauons, eg. powders '
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purified water are next added to the enul sion while continuously m xing.
The creamis honogeni zed and filled into suitable tubes. Exanple 3: 0.2%

| i posonme formulation A mixture of 0.2 g Al mcrofine, 20 g phosphati dyl
choling, 5 g cholesterol and 10 g ethyl. al cohol is-stirred and heated at
[err] until conplete dissolution and |s4§dded to a solution of 0.2 g net hyl
paraben, 0.02 g propyl paraben, 0.15 g disodiumedetate and 0.3 g sodi um
chloride in purified water while honogenizing. 0.15 g Hydroxypropyl -

net hyl cel | ul Guid preparatibis wﬁmtbeﬁxdesd:hée&n il (@)) detiponets istally ¥mplbyed
A xture OF St BEBHBRBR PP & e SRRy he sy %%9-2&#85 ”“L?L'yf’”
al cohol i s humectants, penetration enhancing agents, thickening agents, lipid absorbents, anti-
oxidants, viscosity stabilizers, chelating agents, buffers, preservatives, perfumes,
fragrances, dyestuffs, lower alkanols, unsaturated alcohols. If desired, further active
ingredients may be incorporated in the compositions, e.g. antiinflammatory agents,
antibacterials, antifungals, woundhealing agents, disinfectants, vitamins, sunscreens,
antibiotics or anti-dandruff agents.

The compound (I) is advantageously used in cosmetical products useful for dealing
with an impure skin or for preventing the development of skin impurities such as
blemishes, comedones, pimples. Examples of such cosmetic compositions are sun
protecting products to be used before, during or after exposure to the sun, products for
tanning without sun, skin-whitening products, anti-wrinkle products, daily used
hygienic preparations for cleaning and caring such as soaps, shampoos, bath and shower
products, shaving creams, foams or lotions, baby care products, hygienic tissues,
products for inimate hygiene care, e.g. intimate cleansing products, and daily used
cosmetic preparations such as creams, emulsions, gels, oils, lotions, skin milks, milk
gels, tinted milk gels, face masks, deodorants, anti-perspirants, perfumes, toilet waters,
eau de Cologne, depilatories, after-shaves, make-up articles, e.g. creams, tinted bases,
powders, lipstick, cover sticks, eye-liners; products for removing make-up from the face
and the eyes; hair care products, e.g. hair tints and bleaches, products for waving,
straightening and fixing, setting products, cleansing products, conditioning products or
hairdressing products; and the like cosmetical products.

N The liquid formulations may be packaged advantageously in any dispensing device
adapted for topical administration, for example in flacons, bottles or also as a spray,
either using an inert compressed gas as a propellant such as nitrogen or carbon dioxide,
or alternatively using a pump to provide an aerosol. Solid formulations can be applied to
the skin with powder puffs or directly with a cover stick. Alternatively, solid
formulations such as granules, tablets or powders may also be dissolved in baths.
Semi-liquid formulations can be packaged in suitable, art-known containers such as
plastic, glass or ceramic pots, tubes, e.g. PVC-covered aluminum tubes.

_T‘_his is thez rgp?ggfnﬁggs*‘“‘ |

-Date:



stirred and heated at [err] until conplete dissolution. 0.2 g A l.
mcrofine is dissolved in purified water by m xing while heating at [err].
The al coholic solution is added slowy to the aqueous solution while

honogehi zi ng during 10 nminutes. 1.5 g Hydg.oxypropyl met hyl-cel | ul ose in
purified water is added while mxing until swelling is conplete. The

resul ting sol tmmeﬁpa:ﬁcﬂsy db?&p%gmbﬁs ale' those wilekdin ﬁ@@b@bﬁn&iﬂvﬁs'f&%ﬂa& and

di |l uted wt%g%res uufle ter ad 81 malbeeh cosneti cal

use of a co °1‘F895a‘*’¢“3 ‘Fﬂén ‘Félaﬁn]‘ fypes of iposdines may be EMBIG3ed Sic
as coarse (multilayer) hposomes or unilamellar liposomes and the like, which are
formed, for example, with phosphatidyl cholines, ethanolamines, serines,
sphingomyelins, cardiolipins, plasmalogens, phosphatidic acids, cerebrosides. The
viscosity of the liposomes can be increased by addition of one or more thickening agents
such as xanthan gum, hydroxypropyl cellulose, hydroxypropyl methylcellulose and
mixtures thereof. The aqueous component may consist of water optionally in admixture
with electrolytes, buffers and other ingredients such as preservatives. Preferred
electrolytes are calcium, sodium and potassium chloride. The organic component may
consist of a solvent such as ethanol, glycerol, propylene glycol, a polyethylene glycol
and a suitable phospholipid such as, lecithin, phosphatidyl choline, phosphatidyl

: ' ethanolamine, phosphatidyl serine, phosphatidyl inositol, lysophosphatidyl choline,

-/ phosphatidyl glycerol, Other lipophilic additives which may be added to selectively
modify the characteristics of the liposomes are, e.g. stearylamine, phosphatidic acid,
tocopherol, cholesterol, lanolin.

For preparing ointments, creams, toilet waters, skin milks, and the like, compound
(D) is combined in intimate admixture with a cosmetiéally acceptable carrier. In ointments
or creams, the carrier for example consists of 1 to 20%, in particular 5 to 15% of a
humectant, 0.1 to 10%, in particular from 0.5 to 5% of a thickener, and water; or said
carrier may consist of 70 to 99%, in particular 80 to 95% of a surfactant, and 0 to 20%,
in particular 2.5 to 15% of a fat; or 80 t0 99.9%, in particular 90 to 99% of a thickener;
or 5 t0 15% of a surfactant, 2-15% of a humectant, 0 to 80% of an oil, small (0 to £2%)

3 amounts of preservative, colouring agent and/or perfume, and water. In a toilet water,

the carrier for example consists of 2 to 10% of a lower alcohol, 0.1 to 10% or in
particular 0.5 to 1% of a surfactant, 1 to 20%, in particular 3 to 7% of a humectant, 0 to
5% of a buffer, water and small amounts (0 to £ 2%) of preservative, dyestuff and/or
perfume. In a milk gel, the carrier typically consists of SO to 80% of water, preferably
70 1o 80% of water; 8 to 20%, preferably 10 to 15% of an alcohol; 1 to 10%, preferably
2 to 5% of a surfactant; 0.5 to 2% of one or more thickeners; and 0 to 3% of
preservatives, humectants, nutritional factors, vitamins, astringents and/or perfumes.
Other active ingredients may be incorporated at doses ranging from 0.005% to 0.5%,
parncularly from 0.01% t00.1%.

Typical milk gel formulations comprise the active xngredmnt at the concentrations
mentioned hereinabove; water; one or more gelling agents or thickeners such as, for
example, cellulose derivatives, e.g. hydroxypropyl cellulose, hydroxypropyl
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wherein R represents nmethyl or ethyl, or a cosnetically acceptable acid
addition salt thereof, for regulating the greasiness of the skin. 2. A
conmpound having the fornula [err] wherein R represents nethyl or ethyl, or
a cosnetically acceptable acid addition salt thereof, characterized in that
sai*d conpound is micronized and has a pafficle size of less than 100 [err]
(mcron). 3 . A conpound according to claim2 wherein R represents ethyl
and the conpethylrellyloseoricathosyvimglpolymprpat aganeeniwagpn pf027te 4ase form as a

subst anti al pariedtsd} 81299 ro 37ARI grédetablPalicht 6295 i07115%; orfe orindieQE@hs!s!sién  he
preparation of. a mcroni zed conmpound ‘of fornul I defjned.in
as, for example, ethanol, pro a.no{:| gutanol, pentanoq, élyZeroaf propyiene glycol,
dodecatrienol in a concentration of 0.02% to 50%, particularly 0.5% to 30% and
preferably about 0.5% to 20%. Said typical milk gel formulation may further comprise
plant extracts, e.g. from aloe, arnica, birch, bladder wrack, gentian, ginseng, hamamelis
(witch hazel), hawthorn, kina, lemon, nasturtium, rosemary and the like, at a
concentration of from 0.1% to 35%, preferably from 0.5% to 12% and in particular from
1% to 3%; fatty ingredients such as paraffins at a concentration of from 0.1% to 30%,
preferably from 0.2% to 10% and in particular from 1% to 5%; vitamins such as, for
example, vitamin E (tocopherol) and derivatives, e.g. tocopheryl acetate, panthenol, and
the like, at a concentration of 0.01% to 10%, preferably 0.1% to 8% and in particular
s 0.5% to 2%; antiinflammatory products of synthetic or natural origin, e.g. bisabolol, ata
concentration of 0% to 5%, preferably 0.1% to 3% and in particular 0.2% to 0.5%;
fragrances at a concentration of 0% to 2%, preferably 0.1% to 1% and in particular 0.3%
to 0.5%; and optionally preservatives and/or antioxidants in an amount sufficient to
prevent the degradation of the final composition.

Typical tinted formulations may be emulsions comprising the active ingredient at the
concentrations mentioned hereinabove; water; one or more emulsifiers such as
ecthoxylated fatty alcohols, e.g. ceteth, laureth, myreth, oleth, stearcth, trideth ata
concentration of 0.1% to 10%, preferably 0.5% to 5%; one or more fatty components
such as a Cg.27 fatty alcohol, preferably a Cj2.18 fatty alcohol at a concentration of 0.1%
to 10%, preferably 0.5% to 5%, or a mineral oil (petrolatum) at a concentration of 0.1%
to 80%, preferably 1% to 30%; or a polyoxyethylated or -propylated fatty alcohol ether,
e.g. polyoxypropylated stearyl ether, at a concentration of 1 to 40%, preferably
5 t0 30%, and in particular 10 to 20%; one or more alcohols such as, for example,
ethanol, propanol, butanol, pentanol, glycerol, propylene glycol, butylene glycol,
dodecatrienol in a concentration of 0.1% to 25%, preferably 0.5% to 20%. Said tinted
formulations obviously further comprise one or more pigments such as zinc oxide,
kaolin, mica, iron oxide, titaniumdioxide. Said tinted formizlaﬁons‘may further also
comprise plant extracts, ¢.g. from aloe, arnica, birch, bladder wrack, gentian, ginseng,
hamamelis (witch hazel), hawthorn, kina, lemon, nasturtium, rosemary and the like, at a
concentration of from 0.1% to 35%, preferably from 0.5% to 12% and in particular from
1% to 3%; a gelling agent such as a cellulose derivative or a carboxyvinyl polymer at
concentration of 0.1% to 1%; vitamins such as, for example, vitamin E (tocopherol) and
derivatives, e.g. tocopheryl acetate, panthenol, and the like, at a concentration of 0.01%
to 10%, preferably 0.1% to 8% and in particular 0.5% to 2%:; inﬁiqﬂammatory products
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claim2, characterized by mlling and sieving said conmpound. 5. A process
according to claim4 for preparing the higher nelting pol ynorph of the
conpound of formula (1) wherein R rsents ethyl, characized by

recrystallizi ng the free base form of sa?d conmpound in a ketone or ester as
solvent, and mlling and 5| eving the recrystalized corrpound -12- 6. A

cosneti o vept Spuiedior hburll Bt R bisghollly 23 BERANRE OF0P oY At BRERRORS ©
defined in 0.1% to 3% and in parucuIarO 2% to 0.5%; thickening agents, e.g. xanthan gum, at a
concentration of 0.1% to 1%, preferably 0.2% to 0.5%; fragrances at a concentration of
0% to 2%, preferably 0.1% to 1% and in particular 0.3% to 0.5%; and optionally
preservatives and/or antioxidants in an amount sufficient to prevent the degradation of
the final composition. Preferably the above formulations have a pH ranging from 5 to
7.5, particularly from 5.5 to 7. Said pH can be established by the addition of a base,
e.g. sodium hydroxide, or an acid, e.g. lactic, citric or phosphoric acid, or a buffer, e.g.
a citrate, phosphate, lactate or acetate buffer.

A typical coverstick formulation comprises the active ingredient at the concentrations
mentioned hereinabove; one or more fatty substances such as a mineral oil (petrolatum)
at a concentration of 1% to 70%, preferably 30% to 60%, or a paraffin at a concentration

W of 0.1% to 30%, preferably 5% to 20%; triglycerides at a concentration of 0.1% to 30%, .
preferably 1% to 10%; a fatty Cg.z2 alcohol, preferably a Cy2.18 fatty alcohol at a
concentration of 0.1% to 40%, preferably 1% to 10%; a wax at a concentration of 0.1%
to 10%; and optionally a sufficient amount of preservatives and/or antioxidants to
prevent the degradation of the final composition; and optionally other ingredients such as
fragrances, woundhealing products, pigments.

In the aforementioned preparations, all % symbols refer to weight by weight

| percentage. The humectant, surfactant, oil, other active ingredient, etc. referred to in said
preparations may be any such component used in the cosmetic arts. Further, when in the
above compositions one or more of the components make up the major part of the
composition, the other ingredients can evidently be not present at their indicated
maximum concentration and therefore will make up the remainder of the composition.

Experimental part
Example 1 : Preparation of compound (T)

a) A stirred mixture of 50 grams of cis- -acety1-4-[4-[[2-(2 4-dichlorophenyl)-2-(1H-
imidazol-1-ylmethyl)-1, 3-d10xolan-4—yl]me&xoxy]phenyl]plpemzme, 105 grams of water
and 35 grams of concentrated hydrochloric acid was heated at 80-90°C for 16 hours. The
reaction mixture was cooled to room temperature (approximately 20-25°C) and 70 ml of
dichloromethiane and 30 ml of methanol were added. There was added dropwise 25 ml
of sodium hydroxide solution (50% in water) while stirring and keeping the temperature
of the reaction mixture below 30°C by cooling with ice-water. After stirring for half an
hour, there were added another 130 ml of dichloromethane and 170 ml of methanol.
Stirring was continued for yet another half hour, the organic layer was separated and the
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claims 2 or 3. 7. A cosnetic conposition according to claim®6 conprising

0.05%to 1% of the active ingredient by weight based on the t

otal weight of

the cosnetic conposition. 8. A cosnetic conposition according to claim?7
conprising 0.1%to 0.2%of the active ingredient- by wei ght based on the
t otal weight of the cosnetic conposition9-9. A process of preparing a

cosnetic conposition as defined in any one of clains 6 to 8,

characteri zed

in that theorganicsolvweatiwhndistiidd offiendermaineedipressurs rihgresidue) wasstaken iiprint el y

m xed with ' | 10. A nmethod of cosnetically r
FRE cRloret e

egul ating the
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of ethyl chloroformate were added dropwise while keeping the reaction temperature

below 25°C. After stirring for two hours at room temperature, 112 grams of water were
added and stirring was continued for four more hours. The organic layer was separated,
dried, filtered and evaporated under reduced pressure. The residue was dissolved in

60 ml 4-methyl-2-pentanone by heating and crystallized by allowing the reaction mixture
to cool spontaneocusly to room temperature. After cooling another four hours with
ice-water, the precipitate was filtered off and dried in vacuo at 40°C, yielding 44.84

grams (84.9%) of (+)-ethyl cis-4-[4-{[2-(2,4-dichlorophenyl)-2-(1H-imidazol-1-

ylmethyl)-1,3-dioxolan-4-yljmethoxy]phenyl]-1-piperazinecarboxylate.

A\ c) A mixture of 6.5 grams of (+)-ethyl cis-4-[4-[[2-(2,4-dichlorophenyl)-2-(1H-
imidazol-1-yimethyl)-1,3-dioxolan-4-yljmethoxy}phenyl}-1-piperazinecarboxylate in
51.5 ml of acetone was heated to the reflux temperature and 3.23 grams of active coal
(Norit A supra) were added. After refluxing another half hour, the reaction mixture was
filtered over diatomaceous earth while hot. The filter was washed with hot acetone and
the combined filtrates were concentrated to an end volume of about 25 ml. The reaction

mixture was allowed to cool to 40°C and was then seeded with polymorph

1. The

1 reaction mixture was allowed to cool further to room temperature and was then stirred
for one hour while cooling with ice-water. The precipitate was filtered off and dried in

vacuo at 40°C, yielding 5.35 parts (82.1%) of (£)-ethyl cis-4-{4-[[2-(2,4-

dichlorophenyl)-2-(1H-imidazol-1-ylmethyl)-1,3-dioxolan-4-yljmethoxylphenyl]-1-

piperazinecarboxylate (polymorph I); mp. 127.6°C.

. ition Examol

The following formulations exemplify typical compositions in accordance with the

present invention.

“Active ingredient” (A.L) as used throughout these examples relates to a compound of

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

Example2 : 0.1% cream

75 mg stearyl alcohol, 2 mg cetyl alcohol, 20 mg sorbitan monostearate and 10 mg
isopropyl myristate aré 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
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[err] wherein R represents nethyl or ethyl, or a cosnetically acceptable
acid addition salt thereof, in an anount effective in cosnetically
regul ating the greasiness of the skin. -10-

to cool to below 25°C while continuously mixing. A solution of 1 mg A.L, 1 mg
polysorbate 80 and purified water and a solution of 2 mg sodium sulfite anhydrous in
purified water are next added to the emulsion while continuously mixing. The cream is
homogenized and filled into suitable tubes.

Ex e 3 : 0.2% liposome formulation

A mixture of 0.2 g AL 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 toa
" 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 4 : 0.1% liposome fi
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. 0.2 g A.I. 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. The cosmetical use of a compound having the formula

O«

N
Cl
O

0 0 — |
l—L-CH,;—O—-QD——N N—é—O—R (cis)-(D),
N/

wherein R represents methyl or ethyl, or a cosmetically acceptable acid addition salt
thereof, for regulating the greasiness of the skin.

2. A compound having the formula

o~ Mo — O '
L—'—cn;-—o-@—u N—C—0—R (cis)-(D),
/

wherein R represents methyl or ethyl, or a cosmetically acceptable acid addition salt

thereof, characterized in that said compound is micronized and has a particle size of
less than 100 pm (micron).

3. A compound accord.ing'to claim 2 wherein R ré_prescnts ethyl and the compound is
the higher melting polymorph of the free base form as a substandally crystalio-
graphically pure substance.

4. A process for the preparation of a micronized compound of formula (I) as defined in
claim 2, characterized by milling and sieving said compound.

5. A process according to claim 4 for preparing the higher melting polymorph of the
compound of formula () wherein R represents ethyl, characterized by recrystallizing
the free base form of said compound in a ketone or ester as solvent, and milling and
sieving the recrystallized compound.
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6. A cosmetic composition for reducing the greasiness of the skin, comprising a
cosmetic vehicle and as active ingredient a compound of formula (I) as defined in
claims 2 or 3.

7. A cosmetic composition according to claim 6 corhprising 0.05% to 1% of the active
ingredient by weight based on the total weight of the cosmetic composition.

8. A cosmetic composition according to claim 7 comprising 0.1% to 0.2% of the active
ingredient by weight based on the total weight of the cosmetic composition.

9. A process of preparing a cosmetic composition as defined in any one of claims 6
to 8, characterized in that the micronized form of the compound of formula (I) is
intimately mixed with a cosmetic vehicle.

10. A method of cosmetically regulating the greasiness of the skin of human beings,
which comprises administering topically to the skin of said human beings a
compound having the formula

.

Cl

0" o — O

L——’-—cn;—o—@—N .N—E—O-—R_ {cis)-(D),
\_/

wherein R repréSents methyl or ethyl, or a cosmetically acceptable acid addition salt
thereof, in an amount effective in cosmetically regulating the greasiness of the skin.
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ABSTRACT

Agent for regulating the greasiness of the skin

Theuscofa compounci having the formula

N
- al

0" No . 0

L1l g, N  N—C—0—R (cis)-(D,

wherein R represents methyl or ethyl, for regulating the greasiness of the skin, particular
novel physical forms of said compound, cosmetic compositions comprising said ageat,
processes for preparing said agent and compositions, and a method of reducing the

- greasiness of the skin.
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