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WO 2006/108424 PCT/DK2006/050013 BETA-2 ADRENOCEPTOR
AGONISTS FOR TREATING CONNECTIVE TISSUE DISEASES OF
&@%?KANFIELD OF THE INVENTION 5 The present invention relates to
R pharmacological science. There is provided nov”e?BF?ﬁ‘&?ﬂ@%SB?ﬂ
treating connective tissue diseases of the skin, particularly cutaneous
manifestations of Lupus Erythematosus in an individual by administering a
RETaR? AGRPNCE[IFTAFOAISUNITES fter tEA BANIMNE @O0NEEC FHiZIdustUE
PSERSIEREPE THE $hildntion is directed to topically administrable
compositions comprising a beta2 10 adrenoceptor agonist in enantiomeric
enriched or pure form. BACKGROUND OF THE INVENTION There is no
PR AHELINYBNEERNective diseases of the skin, such as cutaneous
Torpseskbtafvanpos Rihameaiosiar daghaymiheiigaineahel coBREEMvided
ieeAseRlIdudLeRlr sbn e RE W S TR0 PIREURS, SOMEHIE S Raneous
campnaion wih antemalatialduigs or SyslemiGimmuno-suppreszants.
n?ortunatesly, t‘eD treatment wi s_uc?1 rug agen & FAS  SeTioUs srae 2
RIFERPSRMT EaRMRSt B EgFSiRetRfoT it Bfsa SLi e iRty due) THEhsraaeis: the
iPKARSIIY (R B aeied gn kopitathe astrinigtradds] clon rhetimpe utimpripmt s thetbean
affestivelyedgistartkesympomsrokautaneas femnms of Lupus
Erythematosus (LE) without exhibiting significant adverse effects. Quite
surprising, the present inventor has found that the topical application of a
beta2-adrenoceptor agonist effectively relieves the clinical manifestations
ﬁ@%ﬁggﬁ?ﬁ%ygfgmﬁuﬁgmhematosus. 25 Cutaneous forms of
Thgseds Beypaansats gy redotaneatetiva gissaBay bidheatiosL sy errsompases at forms
Fasplongthershtferent olisicah prasentaiiansdhaddisualibesan brididdasbical
A GRRERUESnd BRHARI LR AFHES FUARERME RS, %%nﬁm%ﬁ s or
(i feh sibasiiie auignagys Lupe, enhiematoss (RCLE) And(
ShTonic CUtANSOUS Tupus Brythameatosis (CCLER"EaMe ST SUFthy ARG hes

frpes 45 RERED 389 ErnefRfcrRRiBH foRRRPRSRISARIRTS erythematosus
(CCLE) and various sub-types thereof. Current evidence indicates that
Thianeans ihupis-rhagthemaioss shis Aroppatateraisnasp i b RAtaRlE can
LS dr Wihematanus AR RRHEAREDIg A BNt Bl s¥alamic.bE 0 that
o e R LD, A e e

T exthook of Derntatolagy: cha erﬁ%é,I pgge 585 VORIE B g e ditghor has
URAP, 6 St ARP At o Eh B e - Siieeeb PooRysy afRieebLiaves the
Ercabmraitsierion s 1B pisatirevs detreopfitnoncBrtiestivestissue disease and

is characterised by multi-organ inflammation, which most commonly

Cutaneous forms of Lupus Erythematosus (Cutaneous Lupus Erythematosus) encornpass at
least 10 to 15 different clinical presentations that usually can be divided into 3 categories,
including (1) acute cutaneous lupus erythematosus (ACLE), (2) subacute cutaneous lupus
erythematosus {SCLE), and (3) chronic cutaneous lupus erythematosus (CCLE). Some of
the common types of cutaneous LE inciude chronic cutaneous lupus erythematosus (CCLE)
and various sub-types thereof.

Current evidence indicates that cutaneous Lupus Erythematosus is a separate disease from
systemic Lupus Erythematosus and not just 2 benign variant of systemic LE in that the two
diseases seems to be genetically different diseases (Rook’s , Textbook of Dermatoiogy,
chapter 65, page 56.2, volume 3, 7" edition, edited by Tony Burns et al, Blackwell
Science, 2004). Systemic Lupus Erythematosus (SLE) is the most common connective
tissue disease and is characterised by multi-organ inflammation, which most commonly



i0

i5

20

25

30

WO 2006/108424 PCT/DK2006/050013 2 affects the skin, joints and
vasculature. Almost any organ or system of the body, including the lungs,
kidneys, heart or brain may be affected by the inflammation.
“g)e%g(g% f‘éﬁeroceptor agonists are traditionally used in the fiehiefeetseots

respiratory 5 diseases such as asthrga, chronic bronchitis and nervous
system injury. Beta2- adrenoceptor agonists has also been found to
IHerACkWILR SPEFHIGHCRRIQIS AR TaYSePARCIESH8 BRAAIGF the body, including
apiinfammatony aciilies (Saramid [eta, Modulation of ¢-cell function
by ('Iﬂ?—gdnddf’g Ssomers of albuterol: an |-|n?lar¥1ma ory nfuences of
(R)-isomers are negated in the presence of the (S)-isomer. J Allergy Clin
FPatauAdicPe02<boMagrciistd 8% Brd4RiorGdy neeli Batimes RInEffaytrebpiratory
heleragenisis Omsinflammaios el Atdargysdinsyersnrgld988:August;
LA BRS80S0 da S RHBIRG G U9 iALeaLs Aad compinations dhareof
Nave.been F%éor'%"%%% o I»E]rﬁ%tl;g%ta §”taé%;fv}’?éé°qé§,—'£‘f'? @afagr OIPoases 7 cat
ir\'cr:rfﬁaln dhscoid LU us Erythematosus, wherein a B&tarh 'acf’re“ﬁ%é%np?grj- ce
AR BriShuPother drtfg e ehfd Rt pE it Be aaniifitenses £ @) -isomers
seeongriny dctierdrery egeritieTiie-Fatest dpphaatiOm JS2005187261
retates: o topicsl- Beatnac- wathrearrbinatioes Ghamsaniinistamina oy alls. J
anthistamins-AnRloade ansl.eGeuieostenaid n29; bhe patent application
W005051293 relates to topical treatment with Ibudilast or a related
compound. The patent application US2004220153 relates to topical

AR QWSRIERE P8RRI A RSB AR L RRTDIRS R TS FYy. b Ereatment
pateanicap pifcanivatess 20022 4818l atestd topisdirtidatmersiwithharein a betas-
RAr:Stetpidab grRRuReIT bhdeperdeRhiB g bRPsSRPES ss Ak INSIB R
ap MR enhanger, MSHAIE), 30 Notably, none of the above-mentioned
patent application relates to the direct treatment of cutaneous forms of LE
with a beta2-adrenoceptor agonist, neither as the sole therapeutically

dgemeror Z8RFaYRTHAA? RETAPRLITRIAIR? A kRRicolEr2t08) 0iga sgmbinations of an
RETBK2066/05081BisB: Rintleatogrs, anhamiysrotdredtment regimens
have been proposed for the treatment of systemic LE. In these

HeAURENS.dhr-RimaRydherapaulically effective Jig-RgeH- YK & reiated

may be co-administered with a beta2-adrenoceptor agonist: 5
compound.

The patent application US2004220153 relates to topical treatment with a seiective
serotonin reuptake inhibitors (SSRI).

The patent application US2004224876 relates to topical treatment with a non-steroidal
immunophiiin-dependent immunosuppressant {NsIDI) and an NsIDI enhancar {NsIDIE),

Notably, none of the above-mentioned patent application relates to the direct treatment of
cutaneous forms of LE with a beta;-adrenoceptor agonist, neither as the sole
therapeutically agent nor as the primary therapeutically agent.
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The patent application W02003092617 relates to the treatment of an
inflammatory skin disease, such as systemic Lupus Erythematosus, by
toplcaé]%/ admlnlsterlng a steroid and a beta-adrenergic rece§tor I%ﬂnd. 10
Gl application US2003236298A1 (Atherogenics Ph frivd fiens
Inc) relates to 1,3-bis-(substituted-phenyl)-2-propen-l-ones that are
inhibitors of the expression of VCAM-1 for the treatment of patients with a
disease mediated by VCAM-1, such as systemic Lupus Erythematosus.
%) ‘|;he > patent a 2\%{%‘|Ica??s%st%§ 051309%5 an WO 2003097073 As ion

Ore, a Imens opgsed for the treatmen
evelop mént ?O Comb ations o e ag garenoceégjtor agonls%

5%%% A SUFArTEF R e BfnRelitY MW&%’?%’@W Gi&k¥E Sict9aMg
systevalty MU Epyrdeinistosdswiine beffersdpplicationsot/B820050176714
and W02003104204 relate to pyridazine 20 derivatives acting as

ﬁ’h@%@&‘ﬁg ISSHIREARS Wd@@@@ﬁ@ﬁ%f@%@e@?@%%ggﬁéﬁpm%mmatow skin

iseases, such as, syst mic emat ermore, unusual
e o G R R R Rl R g o
I?ﬁ?@?%%?é%’@ﬁ%@éﬂ@?%rth albuterol (Salbutamol) (Thompson PJ,

Dhillon DP, 25 Ledingham J, Turner-Warwick M. Shrinking lungs,
teppeagmatid cysfutshiors 2asd S stémiertgmus Erngthentatosits 1AM Rews o
Respi- @%S&ﬁg&)p%ﬁa%@nﬁo&@ltmwﬁ%!%ﬁf the express&on of

g2 P AQSeRAta0eR sladioe een ShauD 1o el ip vspsiizalanef

t in and a gﬁlc reactions. For example, sa Buranol terof) has
SPEEEA reRG RS BE H topical sensitizer that causes contact dermatitis

reactions when applied to the surface of the skin of humans (in
BieckrsemicapVadiatsticf 00 SIker Reaoti 03 2 @Eigs KT 3L (4 stiditdbmiopgisnK A/S)
KgiRnie usnsashil ofNod « Mile, G En g5 g 6nROBR) aOWRYaIGAPBor the
RIERAWERIGRRAR Y SICNE S REDIS.BYiPIoKiIsing ipRically 35

administrable compositions only or mainly comprlsmg the R-enantiomeric
form of a beta2- adrenoce§tor agonist. To ically administrable

dOMPRERIoe iR IREP ﬁ@éﬁé %ﬁﬂé‘r?ﬁ‘ IpRtS R PR AYTERBE
agowsivhavetibeen rlisetbsdidsiedre é\‘tiwm@@rm@@mem of autoimmune

R 200 H3500kid (Thesmaiendragplication US2005192261 discloses
topical compositions primarily comprising an antihistamine or an

{ d.5 The t applicati
%ﬂ%%%%%%ﬁ?%%?%‘s& s%%%%g%é% Iy 4 enoseé’}: é"n%%{‘ sus,

ST B I R TR b GHERSP b ST o TGS FhePion OF,
pafrapplication SPo0L PL GFIEBHIISCItSEs Iaplvarcmih Bsiliongqviansrisystemnic
compriBintiematosus. Am Rev Respir Dis. 132(4), 926-8, 1985).

Topical administration of beta,-adrenoceptor agonists has been shown to resuit in
sensitization of the skin and allergic reactions. For example, salbutamoi {albutercl) has
been reported to be a topical sensitizer that causes contact dermatitis reactions when
applied to the surface of the skin of humans {in Biochemical Modulation of Skin Reactions,
page 10-11, edited by Agis K. Kydonieus and John 1. Wille, CRC Press LCC 2000,

However, the present invenior has overcome this probiem by providing topically
administrable compositions only or mainly comprising the R-enantiomeric form of a beta,-
adrenocaptor agonist.

Topically administrable compositions comprising an enantiomerically pure beta,-
adrenoceptor agonist have been disclosed in the art:
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selective serotonin reuptake inhibitors (SSRI). 10 The patent application
US2004224876 discloses topical compositions primarily comprising a
non-steroidal immunophilin-dependent immunosuppressant (NsIDI) and

WERIBF+Ehhancer (NsIDIE). 15 The patent application WOPoHSH8%t170013

(COMBINATORX, INCORPORATED) discloses topical compositions
comprising a steroid and a beta-adrenergic receptor ligand. Topical
compositions of a beta2-adrenoceptor agonist are proposed in several
ocuments, bhut these fajl to hasise the importance of administering . .
B B e e S S o AR R PTG comterising
PBASHINAMRIRS CORMPINSRSEN TR RIe SnEonTRBESRE omprising a
beta2-adrenoceptor agonist and vehicle materials for the treatment of
topipaleandb it ammatorgosiect rcorMsDAtsR Y e pate DR IE4A6 9} ¢ibées topical
(S5RBLIRS-C prRYIRAY RdisaioseR diaBsslernal sepnasitians of 25 albuterol
further comprising 5 to 50% of 1-dodecyl-azacycloheptan-2-one and 5 to
50% of non-aqueous urea. The patent US4975466 (Ciba-Geigy o
Cr PRt G et RS R A e Loh S O BSRa BR i SRS AngpmPrising
PEIRREE ESHRpBIM R P <GdBNRtPRE (fsdthhent of inflammatory skin diseases.
30 The patent US4980159 (Bristol-Myers Squibb Company) discloses
PesSHSRAVaHNEANOSIIONS4 2 H70 USSR DB SUBRHSHIDR primarily comprising
betazadrenoeenior adpnistion pilamator elfests.Lhe patent US26( AR

%Sgciete 'C%g?g S.A) discloses cosmetic/pharmaceutical 35 compositions
Nnngneer . . E . ..

€ treatment of cutaneous diseases and sensitive skin comprising an
effective substance P antagonist amount of at least one

betazigtrenoiebier WHSARCI3GEtHEPNWRINARGKIN INGRRRORAOED) discioses topical
260063108424 REiERI280610200 B dalhnprign apalcatigad.
W005102296 (HEPTAGEN LIMITED) discloses topical compositions

‘%855‘5%5'éérr“%&&%msb&?%tl%@aqfa‘é%té‘}qmég yoLananalogue ’ogergfi?wrégv%ral documents,
derivative thereor, a pannéblnomf)o canr‘?é)b]npld r cepp or agonls{,. and a
Butd2estiFhGcEprOP Ego HISt TR G eARABYR EHEB fas RIS e pattit form:
aApp et rrRE0889977/(IRA VERBITIT U FRECHTH DB NGB \epmpositions
disciorey iopicalabenpesitiongafiernaniganantaheiac-atienaceptobr wopical
agenskinthsindrctianpirielgrance to treat autoimmune diseases,

delayed type hypersensitivity reactions and/or

The patent US4699777 (Schering Corporation) discloses transdermal compositions of
albuterol further comprising 5 to 50% of 1~dodecyl-azacycioheptan-2-one and 5 to 50% of
non-agqueous urea.

The patent US4875466 (Ciba-Geigy Corporation) discloses topical compositions basad on
Formoterol and related compounds for use in the treatment of inflammatory skin diseases.

The patent US49801598 {Bristol-Myers Squibb Company) discloses post-shave compositions
{agueous solutions) comprising & beta,-adrenoceptor agonist for pilomotor effects.

The patent US6267972 (Societe L'Oreal S.A) discloses cosmetic/pharmaceutical
compositions for the treatment of cutaneous diseases and sensitive skin comprising an
effective substance P antagonist amount of at Isast one betaz-adrenoceptor agonist
together with an skin irritant.
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transplant rejection, and/or graft versus host reaction and/or allergic
reactions. 10 The patent application US2003236298A1 (Atherogenics
Pharmaceuticals, Inc) discloses topical compositions of

Wpﬁlﬁfg?g‘%stltuted phenyl)-2-propen-l-ones inhibiting the &Xpr@dsitiiy/BFeors

VCAM-1. 15 The patent application YS2005130935A1 (Astion
Development A/S) discloses combinations of beta2-adrenoceptor agonist

j I
i e

§§éné; azﬁacom rls'?nOf glﬁaemc‘)r m%’)rrémc%rr;rait ’d%%@fmcf’]e ?mr%t'(’,&)thﬁfeé?f 8
iﬁ’ﬁﬁﬁ@'&&"\?‘éﬂv@ (iwdares@@%mawwedag@ﬁfanﬁ?@a%&m@* pgonist for the
trdeemenyiof astivéisinhibitor, and (iv) a bipyridine derivative; and (B) a
scrubbing agent. The patent application JP9110674 (KAO CORP)

Q!%L%%&% %ﬂ&gm Q\%Bﬁé’éé%@? W@ﬁ%ﬁ%ﬁ%@ﬁﬁ%&%ﬁ&@%@é& oses

?0 ca er p%s*a llgn pan r nl Jn lﬁ Ipa:e %ﬁﬁa or 5 Lgtion of

oM}, carbonate a?ﬁa ¥ 6B BRICCH BRI 0TI S?é’ f 5&5@&@% 5
60191%*&26& (*T@ELQW mwau%ﬁﬁé% ﬁ‘a'ﬁg%féizm Wﬁ%ﬁtﬂﬁﬁ reRHpISRRg o
g{Gssaniukiticiragent/ angtztdissohutiost asskstanrthdgerdi<sicTiraecpatent
application JP 06-048497 (Kao Corp) discloses a bathing agent

%gmém%ps%mﬁg%&wﬁﬁr@m%um p&ﬁ%‘?%%é&g an fisdloses

anic acid and an co nent The tent application US4088
F?%ca QGRS Y %r%\%s’rzlf’y Bt Rk g’arr? N R R T A té‘bgpmaed
Eéﬂﬁ?f@’é?ﬁ&%’%ﬁﬁﬁrlsmg at least one active compound selected from the
groups al, (31, and 132-adrenergic agents and oral hypoglycemic agents.

The maatent spphoat ws WEHNSH0 2206 Kdt(BHERT ASpRNA IMET Bl dalatesifnations
wg@%yamg@gptepa&%@%afam \;}g&fﬁ&%@ RoQHS, A0AIA G ratory

annabinoid or a cannabinoid receptor WO 2006/108424

EF 5K 2006/050013 6 agonist; and a beta-adrenoceptor agonist for the
treatment of immuno-proliferative skin diseases. The patent application
W6 26030326/ HCURB MATQRSC, TNRD RBORA THD) awatesito Hassage

tpigallappied mmnamﬁaunﬁgemamm $IFQidl aRghenhetaAdsianergica

t
5%@@@@5@&9&@5&% ga 193 BD ﬁ%&{é@%ﬂ%@& ﬁ@‘;\ﬁ,ﬁm dS8255 2 Wi ridine

ate pli n W09
f}gMg Eﬁjﬁ) CAL" Lt? ) ANTS) relates to phenyl ethanol amine

ethers acting as beta adrenergic agonists
The patent application JP9110674 (KAC CORP) discloses a bathing composition comprising

a compound of the plant of pepper family (e.g. Piper nigrum L, Piper longum L, Piper
angustifolium), carbonate and an organic acid,

The patent appiication IP 61-154201(TEIJIN LTD) discloses transdermal compositions
comprising a B-stimulation agent and a dissolution assistant agent.

The patent appiication JP 06-048497 {Kao Corp) discloses a bathing agent composition
containing a p-adrenergic stimulant, inorganic salt, an organic acid and an oily component.

The patent application US4088756 (The Regents of the University of Michigan) relates to
topically applied compositions comprising at least one active compound selected from the
groups ol, Bi, and BZ-adrenergic agents and oral hypoglycemic agents.

The patent application WO05102296A2 (HEPTAGEN LIMITED) refates to topically applied
compositions comprising vitamin D or its analogue, cannabinoid or a cannabincid receptor



10 that may be applied topically to skin. Notably, none of the
above-mentioned patents and patent applications disclose topically

WagmttHable compositions, wherein the beta2-adrenoceptdf HE&AP6R50013
the primary therapeutical agent or the sole therapeutical agent. 15
SUMMARY OF THE | ON Surprisingly, the present inventor has found that

: r nists_(in shart "beta2 agonist”) have strong ,
%%é@g%' Zaﬂ%ecan gbgtgepr%tgﬁ%lﬁgtj eq[rrg(g?frﬁset%to oF & Ber?eougtf%ﬁ#? SFosBrelipgave siin
ﬁ?ﬂﬁ matosus, even when applied as the sole therapeutically active
ingredient to a patient with cutaneous LE. Clinical data shown herein
Clephyaiempphsivatewoe sigoiisant doapmnemest okidiarnriesicesalies
5 @A) eekS EeARaRbE R AaRisAL Saltutamekio M@M&a@%@ OB onist

P&‘S&%Igréalé ggt%%therﬁl_atosus. In an%J:Qersgatlent diagnosed wit

N mnaimnitig in Qisasco, [PRRE
Sub-acute%utaneous upus y’fhema?osus, complete remission of the

cutaneous 25 symptoms was observed after 8 weeks of treatment with

D)5 Al hipatiaption WORHIT? 3h SSYISaRENEIME. AND HraRivEROSTar

TONIGTHOHES, relbeerty REME RUWHE SHANOGRAIGREIRS aidsshacknlyritlgy onists
10 eH8Gka) BEERIAE ggﬁcgqg,s&rgkm§closure provides significant

improvements in the treatment of 30 cutaneous forms of LE even in
ﬂgg_g;nts that are not responding well to gluco- corticosteroids. The clinical
Yr830ErY S SR TRATEIONGS ARfes s and RaserT ppRinsainssulisainsa emically
ehffinidrakic rea @8 ICTn trdiipitotexisting therapentic agentsiappligshiarihe
theaifaenkDiRNEGICDE Shib BhisrapdyiBenaaiasus, the beta2-adrenoceptor
15 agonists according to the present disclosure have the advantage of not

being likely to be associated with any serious side effects, as these
géonists are safe and well tolerated by the organism in pharmacologically

AR GBESHR NSBB8 424 PCTIDK2006/050013 7 Cutaneous
formrsiofivupe sesshismatosu sarechbtaatebsed by patahy-desmal (in short
?m@}mytée')iaﬁ%a@&g\m@@p@@sm&@ﬁ%ﬂ%imgtfét%e&%}{m{?f&%\‘@ﬂ&ms of

7 ressi Ing limited to a particular
BOOnIsts canbe extended 15 afiFEk AT UL AED FRarY frepatHetegye sanificant
|EREEISRHOTRETES E55RBSEEN BhStarvectprore riikouytesSaueamel o 5
hetdnet Fulflyimprooy Bischjp leaily, Svitkskinsdiscasesypeesepkingaiemals with
bupplhosyticdnfibiiatamiRot@ematosus, complete remission of the cutaneous
25 symptoms was observed after 8 weeks of treatment with topical Salbutamol. Notably,
these patients have had the diseases for saveral years, where treatment with strong

corticosteroids had only litde effect,

Therefore, the present disclosure provides significant improvements in the treatment of
30 cutaneous forms of LE even. in patients that are not responding well to gluts-
corticosteroids.

The clinical data are very surprising since cutaneous Lupué Erythamatosus are very difficuls
to treat.
3s

Contrariiy to existing therapeutic agents appiied in the treatment of cutaneous Lupus
Erythematosus, the beta,-adrenoceptor agonists according to the present disclosure have

the advantage of not being likely to be associated with any serious side effects, as these
agonists are safe and well tolerated by the organism in pharmacologically relevant doses.



all kinds of connective tissue diseases. Therefore, in a first aspect, there is
prowded a beta,-adrenoceptor agonist as therapeutically active ingredient
a dermatological n icament.in the topical admirfSTANRAPE a1
skin of an individual in the local treaftent of the skin of cutansolLas forms
of lupus e _ us selected from the group consisting of Subacute
Cutaneous Lupus = atosus, Chronic C neous Lupus E ematosus, D id
gus c_matosus, Lupus Panniculitis, and Ié‘_gus Brythematosus

PR TP, O U R A D RS R o S B RS  AR e o RSSO S st iy hoovtic
m&@ﬁ‘éﬁ?d wyest G Taiofdnl IR aHesL RGP oYERe arsOTT M e petsis peressing
apghannagtuticalbnadrepiabiesaitihad; XéCyHiz Pravierpinithe termsndyel use
o%e@aachaﬁ»én&%eaﬁd@em@i@me%&éaam§ s€ Iﬁ&ﬁ@ﬂs&%t@eeﬁr%amogy,
até%@&'?rﬁ( Bg-0 Adbl%u?%%%ggoﬁ ?J? L Sagrsycioalk tsﬁffaq%kﬁ%lin te.T-

t Cré- ary Ian eteroc cly

VES‘BFQ“YE VRIERIE PGy N‘F—'F"-‘E:'iﬁs ?ﬁﬁaﬁf%%%%fﬁ? *ﬁﬁ?&@@ﬁ‘%ﬁ“@ﬁb inciuce
a‘NH@SNi-WnRHH\R,E*@GF @@aﬂ 'HSOZ, R'-SOZ, NH-SO2- R'and wherein
two of the groups selected from Z, X and Y together forma 5 or 6
Therefors, in = fiffefsekebetcairaonvifeg obeecadisorerinior withHioRs ihmqemdtmmt(w)lngﬂtﬂeem for use as a

dermifglotiesl enfidRmane. “ﬁ“ﬁ%@ﬁf%‘*}ﬁ | c2 lk?&ﬁ%m&z in
D a -CYyCl C a enyt

the %% aléyny é? %’ %? oxyP fu %mﬁgﬁy g‘;? & > ’."**v splante

frompEha AITRE FEREIT 6 FebaBIS SRS c

CutaMibuana:piis Cothaingicd) mibeiingy stéﬁv@{&h w&a&%%nnmum,

he onS|st| of H, halogen, CI-6 lkyl,
ane e R T F 2 B Rile e pemarenocester
390@@ @%WKW @WM@'WW@Q% —%.—";;w":ﬁ Vil
pha@Rsteikiddia steiencirhapssapifpnally mono or di- substltuted with NH2,
NHR', NR'R", OH, cyano, nitro and halogen and the terms R' and R"
Yad pendently designate a radical selected from the group consisting of

0
=N l! A

wherein the terms Z, X, and Y independently designate radizals selected from the
group consisting of 1; substituted C,g-alicyl, Cog-cycioalicyl, Co.calkenyl, Cag-alkynyl,
Ci-salkoxyl, phanyl, Co.iealkaryl and Cs.aa aikheterocyciyt; DOR', ON, Rt=-CO-NHZ, Nis-
CO, trihalogenmethyl, halogen, OH, OR', Ni,, NHR', NR'R", CO, CO- R, HS0;, R-50,,
NH-502- R' and wherein two of the groups selected from Z, X and Y together form 5 S
or & membered carbon ring ora carben ring with one nitrogen atom (W) in the ring;

the terms R; and R; independently designate 2 radical selected from the wroup
consisting of H, Cy.s-alkyl, Cup-cycioalikyl, C,e-alkanyl, Cog-alicynyl, Cig-alkoxyl, Coge
alkaryl, C.. slkheterocyciyl, or wherein R; and R, together form & 5 or 6 membered
carbon ring or & carbon ring with one nitrogen atom (N) in the ring; |




The present disclosure also relates to a method for the treatment or
prevention of cutaneous Lupus Erjteematosus or another connective
tissue disease affecting the skin in an individual. The method comprises
administration to said individual of an effective amount of a
therapeutically active ingredient in the form of a beta7- adrenoceptor

the tery Rrislesigmteeaisadien m&@d%&ﬂ%ﬂgméﬁﬁﬁ&% Q}’ff\’? Ay
bl

y accep

alkyl, accaniabimgervat e d/or. a pharmaceutica Saf"
e ﬁy%e rieéa)%ﬁﬁag%fisa E B¥ted by mono-therapy, wherein

f. P
the ordlEL0L SIS ey el cve TAlirearbrEissslkninidralee- Migaite Twith

azkarng&agwmmybgmmmﬁuubQﬁm%ﬂ%‘?—m&{é@“&&ﬁ%% NHR!,

.NR‘R“,FEQIW&QH@G@Q@%&@&@[ gppfication to skin. The present disclosu

also relates to the use of a bétaz-adrenoceptor agonist a stereoisomer
thereof, an enantiomer thereof, a physiologically acceptable derivative

the te:m@*@pgm/mmmmu&e@ﬂ&@@%@b&&%@&%@%@tﬁ?

istiheRRIat amedi far the treatment or prevention 0 cotanBous
:;:V;L;‘@J%@é%?ég %a%u%%ﬁ%{hgfﬁgﬁgﬁ%%k tsTRIGB¥h o -athisang the
skin inah

Rﬁ%‘[?ﬂ"l’f’f’g@?pmedicaments, the beta:-adrenoceptor

whersiagbiseieqoreteratily tfessaleineraaavinalasivednargrint, or af -leasﬁgé
%as mﬁ_lnc: 23]

atom ﬂbﬁr@imwﬁgg@ggmicauy active ingredient. The inventor er
solved the problem with topical sensitization of skin caused by
beta:-adrenoceptor agonist by selecting the particular enantiomer that is
The preseny disglomrtisgitsiiysactivestind fuhinhrdeesagbeause sensitization reactions
preventiof pkitrrEbuST s Sretrrmsencens asReRk LRSS QLR A eas.
affacting memtm@gmwd@gm;gm@m %‘fﬁ% composition formulated for

| icatie ected skin areas for the local treatinant B Hig Sk
or =0 ﬁe%aa?%}ﬁegsgt & t&é?gﬁaé%ﬁ%%%ifé%ﬁ/rgqﬁ&éﬂim BHetiA&8renoceptor

0
am”"c‘a"%"%n?gf‘ ¢ B AEREB M EIE oo P Bransmentatiptaecepiabiesrally
acceptably IR BRSFERT tRraddar BTh et iDatie sigRata M ey MEReSEC carbon
Preferabhyih ShvergeRrusn figeffatinn b M3 aneand IAGIelMSs, R , R,
affective i%‘ﬁ@@%%ﬁﬂﬁ&a%%mwrek%Pgmcpafgggsizﬁ%i‘ﬁ%gf’ecéﬁn%ﬁses
' Furtherm&0e! g&gﬁg%g@lnagtglogelgaarggiac eptable excipients or carersand
contains the betas-adrenocaplor BUGATPinaRiR AR cHian ceskd05 and
2.511/0 by weight.
The present disclosure also relates to the use of 2 beta;-adrenoceptor agonist. a

sterecisomer thersof, an enantiomer thereef, a physiciogically acceptable derivative

thareo!, and/ors pharmaceutically acceptabie salt theareof for the preparation of 2
medicament for the treatment or prevention of cutansous Lupus Erythematosus or another

connective tissue disease affecting the skin in an individual, in such medicamants, the
. ! ‘.
beta-adrenoceptor agonist s prefarably the sole therapeutically active ingredient, or at
isast the primary therapsutically active ingredient,

The inventor has furthermore sotved the probiem with topical s=

nsttization of skin caused
by beta,~adrenoceptor agonist by saiecting the

particuiar enantiomer that is
- pharmacologically active and which does not cause sensitization reactions in skin



The disclosure also relates to a topically administrable pharmaceutical
composition comprising: 1) a théiapeutically a ve ingredient in the form of
enantiorheri lly enriched or enantiomericaliy pure R enanbomer of a
beta,=-aarenocepcor agonist, a physioiogically acceptable derivative
~thereof or a phamtacauticallyacceptable salt thereof;, and ii) one or more
Therefore e verwio gipadiy B eitabidder Giltientdl GAEHRr SAMA 206/ 408 A4 urical
composit-,gnqgmﬁg(p%é)ms 8 The therapeutically active ingredient is preferably

S i 0 ast the primary tq%rapeutically
BB s o SR 1 Ah e Qb ATt 2 e
therapeyfiralle HGdVaJERERISTS & pPYy-adammeraNah sayristisatiyrditves formuta 11
or 8 phandgmm;m sheagintlesent Wﬁwﬁéﬂﬁamf&é_r@%ﬂ topically~.

: [ ifi e following therapeutically active
desrgna%ggfé%'%}rﬁtﬂg aglftepi %%gé%%%%e%sc%ﬁgggnm&?@uitable for the treatment of

connective tissue diseases of the skin and are rather excluded from such
methods, medicaments and compositions. Such a therapeutically active
inred%e may be 10 selected from a steroid; Ibudiiast or a related

“~competind; a selective serotonin reuptake inhibitor (SSRI); a
non-sQroidal;'r{pmunophilin-dependenlt immunosuppressant (NsIDI), an
angi<fiistatiine; or an aminosugar). Topically administrable compositions of
this discloﬁure have the significant advantage of 15 being devoid of
cutaneoug.atrophy associated with treatment with topical gluco-
corticosteroids, which have so far been the mainstay treatment of
cutanebbus Lupus Erythematosus. 20 DETAILED DESCRIPTION OF THE
INVENTIQN The present inventor has recognised the beneficial effect of a
and the *&Eﬂk?}a ohidtin'treBting: BoAfreBivietRat B RLE AR WhaFaELRRIym the
composiHgn i ERED FeMBTERUSTD PR STTEUpRREN Eryitmnaditosase @5 Mecordinghts r

carriers firgt aspepiahthisinyaotareebtasiLA I JoRINe NEAMEN 98 and 2.5%
by Weigb.?‘reventlon of a connective tissue disease of the skin, such as cutaneous
orms of Lupus Erythematosus. The method comprises administration of

’fho . 1a sufficient amount of a beta2 agonist, a stereocisomer thereof, an

® AISCI S TR SR D PR P T CH SATROvE PRE AT Sing:
) & thergpriybrainpheive Snuraticallir dbedprab e suisthsrasfideithersiffeeted skin 30
enantiordéasiP ibarindinihiohier-neehiteenirdiocamarigidatly s heRdiagipnist
accentailA¥IS0MEHETbImeRIshe-the sale Jaargngutically.aclive jngredient to
- be adm nlster%d or i?t least be the grjmary/flrst therapeutically active
) ome o RGBT IO DE AT IGIET e, - = o e




That is to say that a first aspect of the invention also relates to the use of a
beta?2 agonist, 35 a stereoisomer thereof, an enantiomer

WOp %%]F(%fcally acceptable derivative thereof, and/or a phgmgagiezlﬁ%g/gﬁg;m
acceptable salt thereof for the preparation of a medicament for the
treatment of a connective tissue digease of the skin, such as cutaneous
forms of Lupus Erythematosus, SUBSTITUTE SHEET (RULE 26) WO
269 8/4884RaMCIIID KROTROSO OrEB=9bTHNS, shie imventidivalyragent e0 Hdeast
ditesiadiptiaeapsanentiam alieyiation: antlbepimas tapicaiytanemiisable
Rapkesiations in an individual suffering from or diagnosed with a
connective tissue disease of the skin, such as cutaneous forms of Lupus

e S O LT
ineshohamepdibhecph radéepisaly Adpuwsirig v arivoesitppedhef LE that have
cuitaniag ts=rpaifestations ofdiediciscascmdiderskizr (rspmetbusat of axitable for
indivicutale e BoprtanRousJo BBs:efd & mecsiypisallyrsharaciatdsrddrysieuch
HESERCE RGO Qa9 ROY JAM AN CADRIGRIREHS ALy be

10 08.ARTRACDUSMARRIOR 10 AQ0IRRONR U BUBEKSOL R Ruptaice
(]30.0‘ &S, Textbook of ermatology, c ,apterpgg ages 6.5 (0 56.69
VBRSSP B aaL B PO BOPRReeti e R B R s IoD, an
2004) s Spiite expepaitert¥tn categorise cutaneous forms of LE into three
major types; (1) Acute Cutaneous Lupus Erythematosus (ACLE), (2)

Sphagkte GHRNeus LYpLsERY hematiasksuS aka)e 3 BChrORiS. of
15 AN EQH RS FDENRPRHO S b Bl A DRIRE AT @b ikl ffuds-15
DSeodLUpe EYemAlons L) SSe 00sleL D AR Lync
sTb-Groups of Cutaneous Lﬁ, such as yper}frop ic LE (a form oflﬁ‘ll_lf)
\/%Yfg‘e*aa 1€ (a form of DLE), Tumid LE, lupus panniculitis, '
disseminated DLE, Bullous SLE, Telangietactic LE, Chilblain lupus,
Childhood DLE, Lupus Erythematosus Profundus and Mucosal DLE. The
20 PHEAIA eviB neoHsrfonm S o frie s Exythesnatosus” is also meant to
SR HP%%%? iﬁ_lmt’%ﬁtfb‘? ‘Pst9;§ :E?:%Hfﬁ‘e'%t@ﬁ@@én%f@%é?é&‘?gﬁ & ﬂe%;g;g&@e&aﬁt M @éﬁt!ﬁ%
connection with treating cutaneous manjfestations.in.a subje i
B s A e s G
tHE At of cutaneous forms of Lupus Erythematosus includes the
treatment of Acute Cutaneous Lupus 25 Erythematosus, Subacute
25Cutenenyly Luprss fepyth eibiatosusitiGh reaieCotmmetus fuustreatment or
Epythematosuscsinaneotis i ardes! et omssainSyste Bt e:aiidss forms of Lupus
EE}%@%&Q&& TABChYRHP s SOt QHRRtRRISObr 3UCHas-DiscaiAt bHPYS:A,
r

Nematosus, e?rﬁ?r%QéFalE%% a&ﬁ!ﬂ%ﬁéﬁ?ﬁﬁ Uy Y EHEAN S LRk
Er t?]erﬁatosus, umi upus er thematosus upus .
derivative thereof, and/or 2 pharmaceutically acceplabie salt thereof to the affected skin

30 areas of an individual in nead thersof. More particularly, the beta. agonist may in some
embodirmnents be the sole thargpeutically active ingredient {o be administered or at least be
the primary/first therapeutically active ingredient to be administered.

That is to say that a first aspect of the invention also relates to the use of 2 bata; agonist,

35 a sterecisomer thereof, an enantiomer thereof, a physioicgically acceptable derivative
thereof, and/or & pharmaceutically acceptabie salt thereof for the preparation of a
medicament for the treatment of a connective tissue disease of the skin, such as
cutaneous forms of Lupus Erythematosus.
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Panniculitis, Disseminated Discoid Lupus Erythematosus, Bullous

Systemic Lupus 30 Erythematosus, Telangietactic Lupus Erythematosus,

Chilblain lupus, Childhood Discoid Lupus Erythematosus, Lupuy
Wgﬁﬂ%élr%galzg)sus Profundus and/or Mucosal Discoid Lupus é?goﬁ]glng §Laets

The terms "cutaneous manifestations” and "cutaneous presentations” are

interchangeable 35 terms, which refér to a pathological or clinical feature

present in the skin or in the mucosa of an individual in risk of, suffering

froRYS OBy RRQSIS MPRaF &b AR diavediesie arewnsiebP!pdaLRMand treatment of
SUBSTTUTESISEERNS R L BAGH W EuHFe0E 082 24dRGTHHK RED6/0508diBe
1QisEypiciad aiatanme $&im ainifesi atitnso(aithen pethatogeathepraalinically) of
cutaneous forms of Lupus Erythematosus include the presence of a

sp%t&l}é’eﬁ'%@?éﬂl 'mn nggxtgu@ngsag% e ;aﬁg%%ﬁee%eﬂ%u%%f%

basal cell %/ero the epidermis; oedema o € connective tissue ow

thb“%ﬁ&&m RS ORI O TRA LB RR AU NASTR' B RIS th e ARSI L ious
Aty DI Hes RIS REPAYS TR2PI S RTS PR PR tiseasa BB sbifthremucosa of an
epideidniE. Guth cotatirahippaskerisi eststericipluhgirgeobeh dfdticoesence of the
mieuthnthickerinpaf 1he ahasgmentanesbiane aftthaiepidpemisand junction in
105QmeiNGs $inallnessslsnaelRalkte RlasklicIRasRRiatio YR @Q“@sg%@d&
"%t %p%%g YSHe %O;A 999}99' &}}w%kﬁ%&y ;ﬁssé%;r%%zk& ) @ﬁéﬂcék‘iow

eSIOHS alopécia in sca e5|ons well- definéd eryth ematous patches

erﬁ"a‘i‘r’ COMTAIN SEATEY ”ﬁ%%t& ARSI ARG EHLRS MR e Radib syt
n&'ftga%ﬁvwB%Mamamaéﬂég%n@hﬁ&aﬁﬁﬁ%ftmgf@éwré%mmﬁ@s
cUHEd Umt{3hEbstmiti Gt neaysienim Eadhethtesskit; GlibhAasaioe fekinadfCCLE is
155aaklapieargui Eoee;dips)sqns) £8s; ftngeks, featnionsubreastsanduiaiakus
Furthermate,hectaneousrmanifestatians roay ke tound i the)busedl g,
mMBQéBar%H&D;@sS HE&@Q%E%QA;& Qggiﬁgégi m%%g;ﬁe%g%\%%x&ﬁ'ﬂg.mﬁs
o Bl e b S e e B s, gneoss

cﬁaﬁa@rrg@asmma@ﬁ%dsr@a%eswt Ry SHABRa S Z fesiatons o
2( coipsniapedrrs@sarmig s, et e aftivivgaaino shigneeas rgpifastitions in a subject
pigiepentatyweihadiges. As DLE lesions heal, they leave thickened, scarred
areas of skin. When the scalp is severely affected, there may be
assrlaipd ,nw@%@@n&ﬂ me#z;& !:ﬁe%%ys&m%én%u%ﬁeqpégmm of cutaneous
c%taneo Lputs thematos S I% % §QLE defines a
rﬁ matosuamc B ent o te aneous Lupus
spec IC su‘f)%et 0 us an arac erlse
25 Erythematosus, Subacute Cutaneous Lupus Erythematosus Chronec Cutaneous Lupus
Erythematosus, cutaneous manifestations of Systemic Lupus Erythematosus, and various
sub-groups thereof, such as Discoid Lupus Erythematosus, Hypertrophic Lupus
Erythematosus, Verrucous Lupus Erythematosus, Tumid Lupus Erythematosus, Lupus
Panniculitis, Disseminated Discoid Lupus Erythematosus, Butlous Systemic Lupus
30 Erythematosus, Telangietactic Lupus Erythematosus, Chiiblain lupus, Childhood Discoid
Lupus Erythemateosus, Lupus Erythematosus Profundus and/or Mucosal Discoid Lupus
Ervthematosus.

The terms “cutanecus manifestations” and “cutaneous presentations” are interchangeable

35 terms, which refer to a pathological or clinical feature present in the skin or in the mucosa
of an individual in risk of, suffering from, or diagnosed with a connective tissue disease of
the skin.
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scarring non-atrophy-producing photosensitive dermatosis. SCLE may
occur in patients with systemic Lupus Erythematosus (SLE), Sjogren
syndrome, and in patients with deficiency of the second component of

WEGHH§1&EAt (C2d). It may also be drug induced. 30 Some PAtIERESMKE0013
have the lesions of DLE, and some may develop small vessel vasculitis.
Therefore, SCLE may be regarded ag a cutaneous disease categorised as
an intermediate between discoid Lupus Erythematosus and systemic
Lupis EfytheniatosHfestiitds aige-geanonpray ethahdinepsas@ntbes forms of
trﬁ%@%@tﬂéé%@'ﬁ%@%@%h@\d@%ﬁé%ﬁQ%&QW%ﬁrﬁial?M\é@bé@%@ﬁm@dﬂét%

oriasis, radiation therany, gLiz 88[‘19\?&“5%’} Cgfoéé’efnaa& 0L 35
%\ ?—Iocfaﬁlr?fs ISease, cancers of reast and liver. The
téﬂ?f“eﬁ&i’ﬁ@s%“éfﬂ??é“éh%fﬁt%?ﬁ?%@?{m%‘% Bn‘ft%?ﬁvfaéﬁtﬁ %ﬂé’ﬁ‘%#&‘&

5 oRRIEETATE CHIP AT HEUPE of IRPES A RN RBg R RRBICE &S RS ™S
Twptcallytiveisyooatizecsinaiven! facmanitiedolildisceurdnyhidkermn oafthe
besharypisrlbbrHs presenidaprtipatscaiagnesed-5 UB&E THHzGHERIotic
(RLyehe2@bMUSP < 2R0G{ 10842 4.865L4RK£006/050013 11 with SLE.

Variations of this rash have been observed, including bullous formations
or blisters. Systemic Lupus Erythematosus (SLE) is regarded as a dIStInCli
10 4 Bl kFU AF eh S R ety B TR BP D E}{ltﬁl % d§u5§a haRdoals
drefned e Rmaseys mf}%awwﬁahé@ﬁé'ﬁm‘a‘ﬁﬁema@a*éht%iéng'@“aS‘a
cutaneousimanifestatons tapidasht fowrd FFIAG R SOLEr et DUE leSume
individuals may suffer from Bulious systemic lupus erythematosus that

5%@&&%@9@%&(&@%3‘%@@%@ ikdderafoidhe Muase 'KHINERYS sars,
mr?f;!ée rﬁé“%% %‘%@%f@#& %%h@%mg@aawmmks %&%@M%%@%@ms

€ patien hogec w!b st emic ug the(matosus qth
hﬁ‘\?é"fﬁffﬁﬁ%??u@ﬂl?ga{%%” LR EHaNESTR n?éé[}é tfofs Sifm ©
thBsers8 Pyl Fafiénts-diagnosed with ACLE, SCLE and DLE. 15 As
mentioned, the underlying pharmacodynamic principle of this invention
refatesda “enbanging thesastivity-ofdetazeach affergig reseptossinnrtiuet Skigyently

20VhRregHeheite AEIRRRHOICQERNIONS BLIRASL A8 ¥NRSEREkH:d red scaly
NN nggmea&zw&Gﬁ Ih%wmca{}m@ CLUERRERN I AIBRIEEarring ond

activity o

a beta? a%\ nlstérle éjnceﬁc,e; Skl? IeS| ns‘(fa OT g;% gréas b‘esgz
ad S R B B A P e e it O alT R discases where

thwwmgﬁéewdﬁﬁﬁm%ﬁﬁ?f% %ﬁf&é?ﬁi’&ec?éﬁﬂ?@t@&ﬁﬁ‘}bPﬁﬁd%&%ﬂ%} pLEIs
patmttgieafafiedicivos thitertdnsdisease/tTierifore @é€ording to this
2dnvention another connective tissue disease of the skin may be

The term “SCLE" defines a specific subset of lupus and may be characterised as a non-
scarring non-atrophy-producing photosensitive dermatosis. SCLE may occur in patients
with systemic Lupus Erythematosus (SLE), Sjdgren syndrome, and in patients with
deficiency of the second component of complement (C2d). It may alsc be drug induced.
30 Some patients also have the lesions of DLE, and some may deveiop small vessel vascuiitis.
Therefore, SCLE may be regarded as a cutaneous disease categorised as an intermediate
between discoid Lupus Erythematosus and systemic Lupus Erythematosus. SCLE may
accompany other diseases or the treatment of such diseases, such as in the course of
PUVA treatment of psoriasis, radiation therapy, or in connection with cancer, such as for
35 example Hodgkin's disease, cancers of the lung, breast and liver.

The term “ACLE" defines a “butterfiy rash”. The butterfly rash has an abrupt onset and can

fast for hours or days, and usually heals without scarring, Typically, it is localized in the
face, but it could occur anywhere on the body. Typically, it is present in patients diagnosed
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25 treated with a beta2 agonist. The term "connective tissue diseases"
refer to a heterogeneous group of diseases, some hereditary, others

q# J?% 4gParacterlzed by abnormal structure or function %&9&&5@8&9@13

Worthe eqements of connective tissue, i.e., collagen, elastin, or the
mucopolysaccharldes and wherein the skln can be affected. The phrase,
"connective tissue diseases of the skin" is meant to define a connective
tissue 30 disease that has cutaneous manifestations. Thus, the
conth&thiveaissuesditeésa inayboengystevet dicedse ieve thogkinsigr
abieeted or a cutaneous disease mainly or only affecting the skin.
Examples of connective tissue diseases of the skin include at least

S§y‘§(é’r§‘?: r!]éhs &PJ?QA% a3 §&Q9§Pé§£?&%r£‘§3a QSQE\HP&H&}@%QP{P@H{Q%WS

ratversus host disease, OSII’IO éC fascii gggectlve tissye
t

5 forms o 5. Indivi iagnose haye cu aneous
pannlculﬁ‘usmgysrfemlc §’cf‘ero&s ﬁ?l'lxe nnectlve isste
Lmﬁ@f?%er%sagﬂs&gv@wm&m%ﬁa%aa%g@v@wﬁ%ﬁ cﬁ'gé’ééad DLE.
Shitreedisidager SpayresiEs FatrBuievanrRMEUNIE T M B BSRT UPES
StiEhdo(RidhiFs263tMhe 2006/108424 POT/DK2006/050013 12 Still other
related diseases where lymphocytic infiltrations are a pathological feature

100G Sk gl %@95% a{&&n%ﬁm{aﬁ X&HBJEJR%F'EJ&Q!H@EQ&&QMHMQJBM’Q@
erul%tlon PLE

ocytic cytoma.cu t|s a
e A
NEEMAE GERRE S HFRATT oﬁ“&h%ﬁﬁ?&ﬁ%ﬁéﬁaagﬁ%%ﬁiaﬁh%& §R0R fFRuag i
ob#tEatmépledoviindetuctissaeddisBase of the skin. The term "an
individual" refers to an animal, and yet more typically a mammal. The term

15" MamsnabnasHsed Raiaip selers dosammanbmalislossifiethasgdmadmeaato

m&lHQA@&M@Q&M%%%%& c, A farmanimals, a@%kwmgreogugﬁfbetaz

in ﬁ%lsgi%urgc atsorsoag?éasoa%e %)éf(::r%&;’éé: atﬁlegfk%tc 10 Pr aes% lﬁe ﬁ}/m hocyte and

iS5 RuUMman, a ca Orse. cchr Ing to the Inventio
MRS RISt SEY B 6F ?)Pﬁéar? é&ﬂﬂﬁdﬁ\?@ﬁéﬁ%%@é%%‘é’? of the skin
that affects both humans and animals can be treated with a beta2 agonist.
20F Oheestam pl @etheatr@adment ba sesddn thmieehoanme pfs: it kisdr bEskinatiesases where
may RearpliedimitheidbitreatepertakLupeid dednatiisdndhedegangical

Hyperelastasiscutisdnthe horse. Beta2-adrenoceptor agonist (Beta2
agonist) According to the underlying principle of the present invention, any

drug agent or pharmacolo%lcal tool exhibiting the above mentio '§‘ﬁ

ad ORiEHE A BRI 105 B 56“856[?8%5‘% COHTHOETHTRES oS

253 $rERifA &Mt ha fFR, PRI TN RTAY Ra PEROCE B LRSS drfeh &t
agetastidscmtepded 66 disezmearydrberedient dihpisavmacolodisaktewiadfoy
INesESIE; Qrganis andlialagcalanatmedtiathe ahitity 80 connective tissue, i.e.,

collagen, elastin, or the mucopolysaccharides and wherein the skin can be affected. The

ay be

phrase, "connective tissue diseases of the skin” is meant to define & connective tissue

3D disease that has cutaneous manifestations. Thus, the connective tissue disease may be a
systemic disease where the skin is affected or a cutaneous disease mainly or only atfecting
the skin. Examples of connective tissue diseases of the skin inciude at least Scieroderma,
Morphoea, Pseudoscleroderma, Occupational scleraderma, Graft-versus-host disease,
Eosinophilic fasciitis, Connective tissue panniculitis, Systemic Sclerosis; Mixed connective

35 tissue disease; Lichen sclerosus; Sclerederma; Dermatomyositis; Rheumatoid disease;
Still's disease; Sjdgrens syndrome and Rheumatic fever.
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selectively or partially stimulate/activate betaradrenergic receptors. These

receptors are 25 G-protein coupled receptors widely distributed in animals

and humans and activated by endogenous catecholamines, and wh
W&&g})ﬁﬂ%‘ﬁ%nt roles in regulating cardiac, vascular, puImor{jé%/nmt(:]%m“0013

metabolic functions. The beta, agonist is preferably an organic molecule.

30 In one embodiment of the inventitn, the beta2 agonist of the invention

is a selective binding partner or at least a predominant binding partner for

adiidteReadebner gicsmsee ptore lynanhotihdgy ieftbddim ent bt e ticruthef the

betaaeaRistOfdhadmeapiiorotyay iaiseexerbapiinding tapagitpiqrather

fa}{}ﬂilﬁﬁéc%f{%ﬁﬁme&% $HAPnBS, AImA2 (R lAR ddABrARiRNRIgicniRsRRtOrS, as

long as the agonistic activity towards (32-adrenergic receptors is sufficient
to_obtain the desired effects accordlnl% to the |n¥ent|on Thus, the bet!a "

> a§BhigIha) EghiisirelindisadifesHain g 8" Ba S aa syl ?é‘caenf) S, Such a8
SUBZTIPUTE SHEET(HUBEDEYT W@CEOWN@@H@#@%@WSOBHW |
130 heiibigtal-exjonistieraotiviey afidvdrumpgepicaivphaamasd|dgidaiodfiammal”
tawakds heta? raadcnengicarRee plaisiis easilhaanfament: by natheds domestic
KRR HNe-BRISES, %tsm%@ 0 BCaAFhaiQRERBIRYS, oR¥IeSINEARR, etc.

1o290SHIE AN BINYG ASPAYoIng.d ligang Jepresenting the

betaZ-adrénergic receptors, such as the binding assay conducted by MDS
5 Pharma Services (Catalogue no. 204110 MDS Pharma Services
DASERAEN (2BTAT 005 The HGORSBEHERIit i QBB ARSI thene diseases of
mbaskiretbftthBectrivdnirations @ pofrgie dae tetragienisitheetechagnist. For
peadpe: il maxineat, efech{E @bO)arhbeconcabétiionit ety tedashitdlth the
159¢RefAkREasH AR AR000in Man Mmersuieddmsihe bindingrkaspskassay

conducted by MDS Pharma Services or according to a similar

binding-based assa¥ﬁ The Bcct)ncentratéon 10 resulting in EC50 is preferably
1R AR THOBPRRIZRRBIS (5iEFa T8I téss than 5000 nm, such as less than

A668r400¢° FE00E0009 8()(9”%6f BEF &G0 ﬁ'@@"tﬁtﬁ‘oa%@’ué(?@eri%
10028860t RO axhibBirdMhsAesyrdingntormadbier dmsvpiétiveivifies may be
20a@ppist activitywaftitie betad agoni skef thedhventioninl5 may be
determined by a cell assay described by McCrea and Hill SJ. (McCrea
aqﬂéwhﬁ»%eéalgeﬁéﬁ@ép@%a&@9%96%@4%995@09%9&9@@&%% any drug

medlatln CIC ation.in _a neuro ell lin
ent o] @ggﬁfgﬁaz%éf% anic, or %mc ang%loq &ﬁxl nature with thehabmty to

rmac one e odiment of the Invention, t

béﬁé%fﬁ’ﬁﬁn‘?étpéft‘[ﬁé’ ﬁ%ﬂﬁi‘fﬁaﬁ%‘?tﬁ P@fﬁil%rﬁ'be{@ﬁfc?%pﬁc?e@Fﬁ%ﬁcepw"s are
25adopisteinstretpiad fereateroldsivieituinde) BRIMARANY. DUENRE BrggTtivated by
prefesablydetwesnifrinancnd which play important roles in regulating cardiac,

vascular, pulmenary, and metabolic functions.

The beta, agonist is preferably an organic molecule,

30
In one embodiment of the invention, the beta, agonist of the invention is a selective
binding partner or at least a predominant binding partner for a beta;-adrenergic receptor.

In another embodiment of the invention, the beta,; agonist of the invention may also exert

35 binding capacity to other families of receptors, such as al, o2 Bl and 3-adrenergic
réceptors, as long as the agonistic activity towards Bz-adrenergic receptors is sufficient to
obtain the desired effects according to the invention. Thus, the beta; agonist may exhibit
unspecific binding to a beta,-adrenergic receptor.

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

20 500, such as between 1 and 200 when tested in the above-mentioned
cell assay of McCrea and Hill SJ. According to still another alternative,

the beta2 a‘gonist of the invention has a relative potency to salbutamol of
W3 1%4%%81 and up to 1000 with respect to acting as a betafc%)ﬁé%’ﬁfg?%”

in the above-mentioned binding-basggd assay or cell assay. Preferably, the
beta2 agonist has a relative potency to salbutamol ranging between 0.02

00, SRR RIRAAPLY Qa%%&gé g%%&%ﬁﬁ&@&é@g\%m@betar

- [ nd. Hill 30 Currentl
g r%vgrrpcer%lg Qgsds (::s? le!a%ﬁf %Xn%rme \[ mi%voc%s n[%wn to the pers ry g %ied in the art.
number of beta, agonists are available. Most of them have™a Structure

e @B SBERBTHAMNRS 29T ARV dha BRBorirrentSingé i99Bftion
therereniinafonistis asehoctad froapitte, grohpottiedtmdagomisty thaducted by MDS
ERspE SReviess pastabsheindackhonemgreeinge, $as. faltovikagystiyobraboos).
L @Et%’&t%@%@%}%ﬂng@w %2—995@49%0&?%?@ léwcgn%r&)xg'n aw?‘l)l%f tﬁég beta,
R& nis eet%qutg 'tc; rY :ﬁ:rg:g Ig% fa %ea@n? %Fto td%fg] % %%Stgg Al ?"a ifogxhreec?uri]reeg)ghould
fings of structurar formu 5T A0 dEhe UAvsubstituted,
MEREEERIBatfTta2ail S AtiNtES Breas SstitlifebiTHRMDPPRTASAMeTRIquELed by
MR Bhxrmra§ane dreos anterdind iffer eimtilbr Aodind g st thrsany B iormctingration
tesmsnd, iXEap & Yratay bndependembypcasignate mreisalsy seleatad StMnm, such
by dridendsciianally SaRstibtedsbd. 6oalkyboC4a8; a¥eloady k5o, 209, 150, 100,
gﬁ-gﬁa%e%lbpgn nE?qalkynyl, C1.6-alkoxyl, phenyl, C,.14 alkaryl, C,.14 _
alkheterocyclyl,"acyl (OOR'), cyano (CN), urea (NH-CO-NH2), formamide
(NH-CO), trihalogenmethyl, halogen (Br, Cl, F, I), hydroxy 10 (OH),

hyeirsityade dvative (0RFtHEntheeannisoatiHg) psEeordarpamiriof Nie RYention
tatiary daraine N BYR: Tenariex vid&eihecayhaxaraesivatived CcBda and Hill 5J.
sulfed 4Pk .5yéf@@x,letgzeyyf%%se%f%%}s%g&é#@am@ﬁ;&!él Ekseation in
R hefarheunare, two pf ihe.arouns selected fiom £, X ANd L M3V of e
t_ogetﬁer form 45 0r'6 membered cafbon ring ofa carbon ring with one™
HvSHER dR5HTRD FRANE FhE /Y SRS 832 aneiakivey Rakensy, toraselaeiye myonist,
gk ricforrtd & cereuirénebertdecar®oih 2imy IG08, caebwabiingeiwdsohd and
BUDgeth atopaticen 1 and 200 when tested in the above-mentioned cell assay of McCrea

and Hill 83,

According to still another alternative, the beta, agonist of the invention has a relative
potency to saibutamol of at least 0.01 and up to 1000 with respect to acting as a bata,
agonist in the above-mentioned binding-based assay or cell assay. Preferably, the beta,
agonist has a relative potency to salbutamol ranging between 0.02 and 500, more
preferably between 0.1 and 100 when tested in the above-mentioned cell assay of McCrea
and Hill 8.

Currently, a number of beta, agonists are available. Most of them have a structure related
to catecholamines. Therefore, in one embodiment of the invention the beta, agonist is
selected from the group of bata; agonists that comprisas, as part of their backbone
structure, the foliowing structural formula I;
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20

25

the ring (a hetero ring). The terms "R,"and "R," refer to substituents of the
amino atom that are attached to carbon atom 2 (C2) of structural formula
and R, may independently designate a radical 20 selected from

I.R
“h%‘ﬁ’éd"ﬁiﬁ Cl_6-alkyl, C..6-cycloalkyl, C2-6-alkenyl, C2.6-dlkyR2006/050613

Cl_6-alkoxy, C,_14 alkaryl, C,.14 alkheterocyclyl, and R1 and R, may
together form a 5 or 6 membered carbon ring or a carbon ring with one
nitrrg};en atom (N) in the ring. The term "R3" represents a radical selected
ido (H), halogen (Br, CI, Fl, I), C1.6- 25 alkyl, C4-6-cycloalkyl,
and C2-6-alkynyl. The terms R' and R" independently define
ected from C1.6-alkyl, C4.6-cycloalkyl, C,.6-alkenyl,
I6-&Bxyl, C,_14 alkaryl, C,_14 alkheterocyclyl,
pre@rably Cl 6-jalkyl, C4. 6 cycloalkyl C2-6- alkenyl CZ_6-alkynyl and
C1_6-alkoxyl. ﬂvgéf 2006/188424 PCT/DK20061050013 15 The term
"Cl.6- aIkyI"ﬁg‘ eantiwo’define saturated, straight-chained or branched
alkyl radic @ontaln:gvg from 1 to 6 carbon atoms, e.g. all alkyl radicals

from methyl up to hexyl including all isomers thereof, e.g. iso-butenyl. 5

The term "C2-6-alkeny#" defines unsaturated straight chained or branched
alkylene radicals containing from 2 to 6 carbon atoms, e.g. 1- or

2- propenyl 1-, 2} or 3-butenyl and the like and isomers thereof.

"C7.6-alky yI" def es unsat rated.chained or bran hed alkypyl radicals
ConRtaming from @ 168 carbt(%r‘fI oA, gg't“e%s 7 tlhelphe%wn&pf fryctural
g BEM@F%&FE}?&HR@%H‘W%M@I g&fft?‘l‘wé’téﬂ?ﬁ“-@&eé %!Iléaxyl
Mtk tekokgrddical v bemriaifingaog ¥o&:abd pheferably difftoedt.carbon
atoms, e.g. methoxy, ethoxy, propoxy etc. 15 The term "C4.7-cycloalkyl"

?&%F%ﬁr@ %%%Qﬁ?%ﬂ@o@jﬁ%@gef&%@zﬁ ggg(g%m 9%5@1{%4; 1@551 nats radicals
s%th 'c"f %PFH teg ﬁﬁachaabs ute % i 80 & ;_5 alkenyi C..

races ar Itu IcalS suc

duﬁﬁéh‘;}trﬁetrﬂ}\“’ﬁ}ﬁ‘eﬁﬁfﬁvl sm ?ﬂﬁﬁ\én@zﬁwihaeﬁ%fg%m 739 ©QC8aMsANC (CN),
aremEN RS i " OTTIMnIR Nt ERY dijiitidesigmites anlekyl(SabStifuted hydroxy
heterasyelieygreiaiiayving: i pAmaRoahd@aRaY), At i aieitio (RO N eRfary
mr&qﬁ&@ﬁeﬁt@mu(&ypcg{a&(ﬁdené’mﬂg%\@éﬁ' ?%f&wﬁ%@%@@nﬁ

EFR,QY é O 2 tetl r?éli] fiyD) 25 Nonlimitin
exampl es of roc& el G p |d|nyi rahyo|r0 Tioff, two of the groups

n§</|an TSR, PR Hvr f%ﬁ&@&ro?)m%'ﬁpﬁrﬁ?p’arézmwg or a carbon
pipeFidinghernBrpdrslintemHRShiokpholigos.¢. where Zand X, Y and X, or Y and Z

together forms & 5 or 6 membered carbon ring or a carbon ring with one nitrogen atom in
the ring (a hetero ring).

The terms "R,"and "R;" refer to substifuents of the amino atom that are attached to carbon
atom 2 {C;) of structural formuia L R; and R, may independeantly designate a radical
seiected from hydrido (H), Ci.g-alkyl, Cig-cycioaikyi, Cos-alkenyl, Cog-alicynvl, Cyig-alkoxy!,
Craq alkaryl, Gy, alkheterocyclyl, and R; and R, may together form a 5 or 6 membered
carbon ring or a carbon ring with one nitrogen atom (N) in the ring.

The term “R;" represents a radical selected from hydrido (M), halogen (Br, Cl, Ft, 1), Cy¢-
alkyl, Cse-cycloalkyl, C:.q-alkenyl and Ca.s-alkynyl.

The terms R’ and R indepandently define a radical selected from C,.¢-alkyl, Co¢-cycloalkyl,
Cogmaikenyil, Cogmalkynyl, Cg-alkoxyl, Cs.ua alkarvi, Cy., alkheterocyclyl, preferably Cy -
alkyl, Cog-cycloalkyl, Cag-alkenyi, Csg~aikynyl and C.q-alkoxyl.



tetrahydropyranyl, imidazolyl, pyrolinyl, pyrazolinyl, indolinyl, dioxolanyl, or
1,4-dioxanyl. aziridinyl, furyl, furanyl, pyridyl, pyridinyl, pyridazinyl,
|m|d|n |. 30 The groups, C1.6-alkyl, C4-6-cycloalkyl, C,.6-alken
f/?/‘f‘?ﬂl C1.6-alkoxyl, C7.14 alkaryl, and 07.14 alkhetg%%?&%ﬂ{mwﬁm
optlonally be mono or di-substituted with primary amino (NHZ2), secondary
amino (NHR), tertiary amino (NR'R"), OH, cyano, nitro and halogen,

Aeie AT nas g e o IR 0,
CERAE FOAgER A3t (b5, P SOU ko PRt CTRS QIO BOD T L "o
W@%ﬂﬂﬁﬂ@ﬁfsﬂﬁérﬁéﬁfﬂ%&‘%b&ﬁ%ﬂ% may independently designate
radicals selected from hydrido (H), optionally substituted Cr_6-alkyl,

5 CreGeircioalkykdayd Gratkenyh Gnbrallkyadn Cllinatkoxita ieBMikylene radicals
@Jn't% %B(%Hw ?ﬂ?ﬂ-é‘é%g%ﬂ'@/gél £OQ B%Jrgé{ (lCI\Q o %anutenyl and the

N NH2), formamide (NH trihalogenmethyl, halogen (Br, C

I(!j %y o'?& BR ydroxy derivative (OR’), primary amino (NH2),
secondary amino (NHR'), tertiary amino (NR'R"), carboxy (CO), carboxy
Jerirative(CRERY wwatongietHSe23¢ sulboamydradraliatigg r{R&=B0 ) améhg from 2

10 sulfonansidadME-SQ 2tfRinywhesen o Ri-prefarablyiepignatas Gt Snd
alkyle S 2-8ralkenyl, C2.6-alkynyl and C1.6-alkoxyl. 10 In one further
preferred embodiment, the phenyl ring of structural formula | defines un-
substituted, mono-substituted or di-substituted phenyl ring, wherein Z and
Ynssf ‘Be@héa%ﬁ{é Breaitteisprarmiivels ERIEH Y. P EransraTsiEay st 4
funtbey ambodimontsheke gtoops, BbGeatiyl, C4.6-cycloalkyl, C2.6 15

15 alkenyl, C2-6-alkynyl, C1.6-alkoxyt, C, 14 alkaryl, and C7_14
eﬂ#@%ﬁh@%%bebmw%mya%qmqeswm fhwith PrmARY AHNO sych as
& CI—‘IO %cond B/amlno hexa cyano, nitro and halogen, wherein

Y &E R éln §ieh°as preferably wherein R'and R"

preferably deS|gnates C1l.6-alkyl, C4.6-cycloalkyl, C2-6-alkenyl,
CReGaatiy Byl arlbeCl ‘Graidkaneyl a20- Jupsttormp olmmds dtdses prese bbnzy!,

20 iBYeBHEMEARY, GRBHAINOMOLMMR:aSY RIVEY isearDe: Atamod beyalore,
the instant invention may also include the individual diastereomers and

e’arp}antlomers vE\‘/Ih cektl @ael/ P? %re ar%d oris Iatedbb met ods knci) N
those SRIllSE the ArCEST SxampIe the ca’F %un% %ﬁafﬁgfggémw aving

repFedent a8y RiRrRrie %%EHS’BH HORE PITRNEY RSP s b Sstfusfpae-g- 3-
fommdenethdy Deiarovicetvhsia etoeydteuosrasenayitionteritalhy puieoryimethyl)

25 enMNHAIRgREaMpRPBEReRrdRyIRE a8 SOFBSIiny!, tetrahydrofuryl, tetrahydrofuranyl,
pyranyi, purinyl, tetrahydropyranyl, piperazinyl, piperidinyt, morpholino, thiomorphoiino,
tetrahydropyranyl, imidazolyl, pyrotinyl, pyrazolinyl, indoliny!, dioxoianyl, or 1,4-dioxanyi,
aziridinyl, furyl, furanyl, pyridyt, pyridinyl, pyridazinyl, pyrimidinyl.

30 The groups, Cye-alkyl, Cig-cycioalkyl, Cog-alkenyl, Cog-alkynyl, Cig-alkoxy!, Criq alkaryi,
and Cs_i4 alkheterocyclyl may optionally be mono or di-substituted with primary amino
{NH,), secondary amino (NHR'), tertiary amino {(NR'R"™), OH, cyano, nitro and halogen,
wherein R' and R" are as defined herein.

35 The term “halogen” defines broming, chioring, flucrine and iodine.

The term "hydrido” designates a single hydrogen atom (H).
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Examples of beta2 agonists with a backbone structure according to
structural formula | are: 30 Amiterol

4- Amlno-- (1-methylpropyl)amino]methyllbenzenemethanol); Bamethan
‘{fﬁ’lﬁ’ﬂ?f&?ﬁ‘f Ymethyl]-4-hydroxybenzenemethanot); Bitolterof © T/PK2006/056013
(4-[2-[(1,1-Dimethylethyl)amino]-1-hygroxyethyl]-1,2-phenylene 4-
methylbenzoate); Butaxamine

@ &nu%dalms%bwmmnﬁlgm ey AIRShRYRe 028 0eMEDANID L erected

el E&ﬂf I o
elaruteroteaitinGe)s- Geh BB (1< DifeprRAYH) EHR o mens ( FN), urea
eHzemdinethamobnGoiptetalingihaicgenmethyl, halogen (Br, Ci, F, I}, hydroxy (OH),
@@B&Q{&brﬂé&ﬂ@wfeﬁhﬁmﬂﬂm@@Mﬂt&@ﬁm@w\@(ﬁ@{@}y amino
- n
QFdﬁ 49%%wa2>@9§]§% lllg't Ué/ ?‘&%X)ée ¥ulf%h%| ?ﬁgé% ggl%%r)ylvcx{erwatwe

3 17
|$°dr Y-t ’f[°ﬁ?é‘%ﬁ‘ g“ﬁ‘y Sﬁm161Pﬁ‘é‘ifﬁ/ﬁﬁéﬁ?@ﬁeﬁ'@fﬁ?ﬁ&)@s‘gﬂms Cis-
B’i'@ﬂe?hed‘r‘ﬁ?TM‘J[@(@E"IWI&’MH@)C!LGW%%%ypropyl] 1,2-benzenediol);
Etafedrine ([1-(Ethyimethylamino)ethyl]lbenzenemethanol);

Ethyisarapireptrdned rvatingchi i giianmbenyi+L-Rutanralk Pdefines un-

s@E@Fﬁ@h(%HﬂM@ﬁ%&i’u?eﬁ‘i’swgr%@g%m AHGHYISIYIZAMIN0L, 1 the
(ga'ﬁ/f] -1,3- benzenedlol Fierobuterol

o FiRneithglstry B A ety ]-2-fluorobenzenemethanol):
Formoterol(N-[2-Hydroxy-5-[1-hydroxy-2-[[2-(4-methoxyphenyl)-1-
irethytetbrgl] anshilol ety phediptiforsn thengas) pd, CHexppr enalityeloalky!, Coug-
@dnid, @J‘@W?‘di& ng[%HQD@,‘Q)édfﬁy'gm@'ghﬁé]@@ﬁ@ﬂa@ﬂ 3y optionally be

Wgﬁg@ |2a§ dlh ry amino {NH,), secondary amtn% QHR} ) Tygno nitro

ro-IH-inden amino roxyet

(z?-ézgxs o Dlei;[qﬁi'ﬁo na]o% %%%?a%ﬁ ezi‘?Qem such as %refer bly wherem R' and

(%" PraRaP TV LR Sty R I SammiERalityA] G 22 kembriodioteyns! and Coe
IsBpxeterenol(Isoprenaline, (4-[1-Hydroxy-2-[(1-methylethyl)amino]ethyl
I-1,2- benzenediol); Mabutero!

(ﬁ@@ameoﬁngg'afras-[g%@g%mxl%%ﬁwg%@;wuné rflorometov. carvon

benze e m

eitoien d;yr%ﬁ R T TS AP
tﬁ@ﬁ]‘ﬁorﬂ%r ﬁéﬁ@arﬁmpared or isolated by methods known to those skilled in the

art, For example, the carbon atom designated C, represents an asymmetric carbon atom
and compounds of structural formula I may be provided as & racemate or as

enantiomerically pure or enantiomerically enriched “"R” or “8” forms.

Examples of beta, agonists with & backbone structure according to structural formula I
are:

Armiterof (4-Amino--[[{1-methylpropy!)aminolmethytlbenzenamethanol);

Bamethan ((Butylamino)metnyl]-4-hydroxybenzenemethanol);

Bitolterol (4-[2-[(1,1-Dimethylethyi)amino]-1-hydroxyethyl]-1,2-phenyiene 4-
methylbenzoate);

Butaxamine (o-1-f[{1,1-Dimethylethyl)amino]ethyi]-2,5-dimethoxybenzenemethanol);
Carbuterol ([5-[2-{(1,1-Dimethylethyl}amino]-1-hydroxyethyi]-2-hydroxyphenyljurea);
Clenbuterol (4-Amine-3,5-dichloro--[[(1,1-Dimethylethylyaminc]methyl]-
benzenemethanol);

Clorprenaline {2-Chloro--[{(1-methylethyl}aminolmethyilbenzensmethanol);

Colterol {4-[2-[(1,1-Dimethylethylamino]-1-hvdroxyethyll-1,2-benzenediol};



20 Meluadrine
(2-Chloro--[[(1,1-dimethylethyi)amino]methyl]-4-hydroxybenzenemethanol)
: Nardeterol

WE 8128 enzimidazol-1-yi)-1,1-dimethylpropyl]lamino]meB AP IsHE 4 13
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- hydroxybenzenemethano!); 2-(Methylam ino)-1-phenyl- |-propa nol;
Norbudrine (4-[2-(Cyclobutyla mino)-1-hydroxyethy!]-1,2-benzenediol); 25

NowaineEhioe %rﬁp%é%ﬁ(ﬁeﬁm inprdByAeRySsby L adenzsnediol);
I’CI
T amoreine: bersuseelon
ﬁﬁ@{?ﬁ{é}%,{é} (Et ylmethylam:no}ethyi]benzenemethanol),
EthgirirepiBobruich@romjfi6-[ 23 ZpyifidiryRathexyilhesyliznnino]methyl]-

bemzengmetbanahixsQ R rbuieiolroxyphenyt)-1-methylethyllamino]ethyl -1, 3-
@@JL@néﬂB ethylethyl)amino]methyl]-3-hydroxy-2,6- pyrldlnedlmethanol)

mlé%% t?gt% 5@@7%@1?}"0 no?l\{edrs B[ﬁ'niatﬁw Jl-?— thc};lﬁgbenzenemethanol),
E@@ﬁ@ﬁé‘n%ﬁm@%sﬂ}beﬁ@tﬁy%%}mﬁamﬂﬁwa@emyq 1,2-
betizg ettt GliniQu vy B pladine] {8 +Hraiassy --[[(1-methylethyl)amino]methyl
HexgprasdinRethanehnSa RapIBid ®ino( 1-hydroxy-2, 1-ethanediy!)1]bis-1,2-
%,{%L[gdg 5 D|hydroxyphenyl) -2- hydroxyethyl]ammo]propyl] -3,7-dihydro-

i g pune zoigne) Rinuero -
xy- Sprparidi ny| N1V B TS ST Y iR eT
(’I‘*I%h%ﬂﬁ‘m@'ﬁﬂ%%)mmo]m ethyl ]-4-hydroxy-1,3-
E@@Z@mwm@tﬁarmyywm( 20081108124 PEFDKRAD06I0E00RdLS);
SRRl (1soprenaline, (4-[1-Hydroxy-2-[(1- methylethyaminolethyi]-1,2-

Evdrony: ﬂL%Jérm hﬁeém@%ﬁo W%M&%D%@%ﬁy%%@xu;ﬂ?

? enedlqp ano a eeo
& 0%‘9(@ V[{)[%e'fie ﬁen nf’cﬂ(y)hexyl]zammo]methyl] 1,3-

B’@‘iﬁ@ﬁé‘du(fﬁéﬁiéﬁoﬁ} %@Gf@%ﬁ%ﬂfaﬁ YOO PSPy R S Rorretmg I - 2-
étybarpénedetidgl) phenyl]- methanesulfonamide); Sulfonterol
(A[lEuAnR imemylethyNaminatmeta iR B linetisybendimatiyihol);

g‘ﬁfﬁf f%?ifé‘{%??e%@%%%%"h%%&xgzsﬁ§|f prgRyllamine ety 2-uoro-4-

en;fenemet ano

@HRIBYET R HaRrtRitRyleBRYPaRTih o) methyl]benzenemethanol);

Kitpotarok4 56 T-TdotahyldnusphydnaxysGeitivinethyethsdyaiminolimidazo[4
Rotedidt sHbenzazapit AL Hypne)1 -hydroxyethyi}-1,2-benzenediol):;

Orciprenaline (Metaproterenol, 5-[1-Hydroxy-2-[{I-methylethyDaminolethyil-1,3-
benzenediol);

Picumeterol (4-Amino-3,5-dichioro--[I[6~[ 2~ ZpyridinyDethoxyThexyllaminolmethyi]-
benzenemethanol);

Pirbuterol (6-[[(1,1-Dimethylethylaminolmethyii-3-hydroxy-2,6-pyridinedimethanol);
Procaterol (8-Hydroxy-5-[ 1-hydroxy-2-[( L-meathylethyllaminojbutyl}-2(1H)-quinolinone);
Protokylol (4-[[2-[2-{1,3-Benzodioxol-5-yl)-1-methylethyijamino]-i-hydroxyethyi}-1,2-
benzenediol);

Quinprenaline (8-Hydroxy--[[(1~-methylethyDamino]methyi]-5-quinolinemethanol);
Reproterol (7-[3-[{2-{3,5-Dihydroxyphenyl}-2-hydroxyethyl]aminolpropyi}-3,7-dihydro-
1,3-dimethyl-1H-purine-2,6-dione);

Rimiterol {4-(Hydroxy-2-piperidinyimethyl)-1,2-benzenedial);

Salbutamol, (Albuterol (1-[[(1,1-Dimethytethyl)aminojmethyll-d-hydroxy-1,3-
benzenedimethanol);
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Zinterol (N-[5-[2-[(1,1-Dimethyl-2-phenylethyl)amino]-1-hydroxyethyl]-2-
hydroxyphenyllmethanesulfonamide). 15 Therefore, some embodiments
of the invention include a beta2 agonists that is a catecholamine

Ve tkPathE Eblected from the group comprising Amiterol; Bark&tHBE2006/650013
Bitolterol; Butaxamine; Carbuterol; Gigaterol; Colterol; Clenbuterol;
Clorprenaline; Colterol; Deterenol; Dioxethedrin; Etafedrine;

EQWH?M'FEQM}B% Fﬁrﬁt&{ %eﬁgx%’r%ﬁrﬂ' Zr(r)vf ﬂ:% %am:ncﬁnmﬁthyl] -1,3-

F}Fexog gna ne; Indacaterol; Isoetarine; Isoproteren rena
SroTGIWeﬁ?akalol Meluadrine; Nardeterol; Norbudrine;
ﬁ@%ﬂﬁébﬁnﬁ@(@%r&ﬁéﬂ“ Mi‘@ﬁaﬁh@w&ﬁpﬂﬁbﬁéﬁvﬂ Picumeterol;
PérizatedimdRhecalierol; Protokylol; Quinprenaline; Reproterol; Rimiterol,

Salbratamel-(Albyiese)) s Falrefamos- Salmsirial) SeicrencliSHanterol;
J;ﬁeghg;,@g&?on'gm%lgwerol Zilpaterol; Zinterol; a stereoisomer 25 thereof; a

i e A

Sgﬁﬁ%‘f?ﬁﬁbﬂﬁtﬁérthose which as part of their backbone have a structure
Crobetylimpddfe (2td the Dibeieyrabpl eméc StrusitrahianyilHa, 3. fust-wkara the
3Q|@cﬁmm@zn@anmai%@%«)a&pmﬁﬁmm&ﬁwmmn@mQH%% are:

%ﬂ 5@‘%&1@@’ @?%Qau%r% 9'%%%{?@“{’ laméa%]@gyr%mmo]im:dazom 5,1-

1 xazolemethanol Methoxyphenam
BRERI i EIRSi5Enzeneethanamine) and; 35 Phenisonone

"{3':&‘ @‘ﬂ"ﬁﬁd%}iﬁ/bﬁéﬁ’fﬂ%@ ﬁ%@m_«}?éfmg)ammo} nygrexioney- Further
exdmpleiscof hetalzagatistsraiss include those having a structure different
from structural formula I: WO 2006/108424 PCT/0K2006/050013 19

:
TR e T Dy, o o

%étamﬂism{%%%qswgﬂ §%%%%fé?m the group compnsmg Amiterol; Bamethan;
EALPARaRG BT DE [ SArRLSereh TGP b R elu Fempipsens)l Slntncsieatine]-
E(3kl)-berrethia2aleeibdAdiditiaiaatiye Amymbepotbietac afonisisiarmerobuterol;
poeseii KnewspReerrdinadadhal ResaarsR ; @%9%@%& Q&R dnaline);

G lp&%wgé%{%m.hgws@%@feah?@ R

GW-159797 Arakis, Vectura

SK enol);
i’é@%’ﬁﬂ?‘@%éﬂ 28&9251??4 J(ESR BT SFYEERY, %@%@’f*(@%\zm
RURRTEP A s BeR7aerplidipite S aiitamot (Albutero!); Salmefamot; Salmeterol;

Soterenol; Sulfonterol; Terbutaline; Tulobutero!; Zilpatero!; Zinterol: a sterecisomer
thereof; a physiclogically acceptable derivative thereof; a pharmaceutically acceptable salt
thereof: and mixtures thereof,

Further exampies of beta, agonists include those, which as part of their backbone have a
structure closely related to the above-mentioned structural formula I, but where the
asymmetric carbon atom {(C;) is missing:

Urn-limited examples are:

Broxaterol (3-Bromo-{[(1,1-dimethyiethyl)aminolmethyl]-5-isoxazolemethanol)
Methoxyphenamine (2-Methoxy-N,-dimethylbenzenesethanamine) and:
Phenisonone (1-(3,4-Dihydroxyphenyl)-2-[{ 1-methylethyl)amino]-1-propanone).

Further examples of beta, agonists also include those having a structure different from
structural formula 1:
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C89855, S-1319 and TA-2005. Accordingly, a beta2 agonists of this
invention may be selected from the group comprising Amiterol;
Bamethan; Bitolterol; Butaxamine; Carbuterol; Cimaterol; Colterol;

WEIRHS(HE#: 15 Clorprenaline; Colterol; Deterenol; DioxethBHffRR2006/050013

Etafedrine;Ethylnorepinephrine; Fengterol; Flerobuterol; Formoterol;
Hexoprenaline; Indacaterol; Isoetarine; Isoproterenol(Isoprenaline);

Mehulewb.Magmxalal;Meluadrine; Nardeterol; Norbudrine;

inephrine Arter enaline (Metaproterenol); Picumeterol
B P%'r%%at B O LA G PR Rty 6.7
sepminelinRst ?ﬁltﬁi‘l‘érol) 20 Salmefamol; Salmeterol; Soterenol; Sulfonterol;
Fodvatalirié:Hyglobyieleh [Zpatd Pobh vt hokyBrovatésafonyt JethyilaminoJethyll-
Methoempbenamtme,).Phenisonone; Tretoquinol (Trimetoquinol);
Sibenadet; AR-C68397; CHF-1035; QAB-149; GW-685698 (GSK);

W159 97 (GS 23 kIS Vektura); HOKU-81; 678007 GSK
R ) D AL e o T (). KRG (o (e Redaarcr
R‘E?RL fﬁn@%%-‘?ﬁﬁ'}‘)@ RADASS A@O@Q@Bﬁﬁ*%%m@m@zm -8B 369§ (GSK),
SWrebT6MERIKrabf2an @rantioanthe lHOKLaghpaRI0GiCaHK) atEefRaliRsK),
derivatiyes ithereofo andéw asphasmassutically- aeasmeblesalttbereots AR -

tiesesting enabpdimenty of the invention, the beta, agonist has a suitable
log P value and a molecular size that are very well suited and adaptable

for topical application to skin. 30 Therefore, a beta, agonist of this
ﬁﬁ?@Fﬁi?ﬂYp%F@F&bl’@ﬂﬁ%t%"fdﬁ‘@‘Wfﬂﬂ’éofaﬁ@bhaetf@iﬁ?é%fm&“té‘ﬂ IpretciApREising
Betiveen B3rietird ;328 pkeml MossaprekarabtbuietwedmaBemdCBtOptiaiiputerol;
therpgnRlival URIFaRYESRSUNEE Diodeth altth 3 ESAfElAS; BeTyRR BoidebrInd;

2R orSHENERS REhSE ks AR ARy, aef&m%rm@%ﬁ&%me%@{awr%g ht of a
?etaZ 2gon t od thi wggg%lp sho Id be le than 800 Daé ﬁerabe

LT 700, Bo0 AN B R R P R
h‘SU’-B%fPRSﬁ' “§Lfé‘ﬁt%*”§‘l'é§s @ﬁaﬁrﬂw f[%(PftS’FP AFPERROrE *%F@%ﬁ*ﬁéd Pirbuterol;
érmroeinietoly® ndléumrianalireig Rt psckess 1Remn 300 ; Baltorg rsoicthigterol);
@ﬂg%ﬂ@mﬂl@@baﬂ&uiol(%&)t@r@&lﬂys5@9}@&11%%@!&;@@%@&@&@&45%&&0!

%U&Ba 353&%48%0 &%@H&%H&n@%ﬁ%%@w@&%@e@r Uagmoz)
6 loa out 35

ta 0 | t ran
AR s oL Y e%%%%aﬁémew 156787 (@510 a0-
%&Qﬁ%ﬁﬁd@ﬁ@mi@%}'ﬁﬁe%ﬁﬂ@ ﬁ?ﬁﬂ%ré%‘?é@ér?@é@wﬁf@&ﬁﬁéﬁ%kbé’igm
e §GAaIst (SAKeatetho RtindlidEavativELseleetéd fE8ARERe YidUp; TA-2005 or

campsisiaghAmiterol, BasmatiamBaxaming: bstarg acdpaterakrivative
GRlterol fdephyirrahClotRaenaling, GelterplyRetgrenol; Dioxethedrin; 5

Etafedrine;Ethylnorepinephrine; soetarine; Isoproterenol(Isoprenafine);

Mabuterol; Medroxalol; Meluadrine; Norbudrine; Norepinephrine
éﬂr‘f&?é?ﬁﬂ’)’g(??&i?ﬁpérﬁ%ﬂ?’fec’f the mvention the beta, agonist has a suitable log P value

and a molecular size that are very well suited and adaptable for topical application to skin.
Therefore, a beta, agonist of this invention preferable has a log P value ranging between -
4 to 4, preferable between -3.5 and 3.5, even more preferable batween -3 and 3.
Optimally, the iog P value ranges between ~ 3.5 and 3, such as between -3.5 and 2.5,
such as between -3.5 and Z. Furtharmore, the molecutar weight of a beta, agonist od thid
invention should be less than 800 Dalton, preferabie less than 700, 6060 and 500 Dalton.
Even more preferable less than 450 Dalton, such as less than 400 Dalton. In still more
preferred embodiments, the molecular weight is less than 300 Dalton, such as ranging
from about 136 to about 500 Dalton, from about 136 to 450 Dalton, 136 to 400 Dalton. In
even more preferred embodiments, the beta, agonist has a molecular weight ranging from
136 to about 350 Dalton, such as from 136 to 300 Dalton.
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(Metaproterenol); Procaterol; Rimiterol; Salbutamol (Albuterol);
Salmefamol; Salmeterol; Soterenol; Sulfonterol; Terbutaline; Tulobuterol,
a stereoisomer thereof, an enantiomer thereof, a physiologically

VL LUt Yerivative thereof, and/or a pharmaceutically 10 cE@fsamfds0013
salt thereof. In a currently interesting embodiment of the invention, the
beta2 agonist is salbutamol or a physiologically acceptable derivative
thereof, and/or a pharmaceutically acceptable salt thereof, e.g. the

f% te or h droch orld§ salt of salbutamol, or an amino acid salt of 15

ut%lrr%c')'P e P oS PR T H1 S R a2 P SR O S fR KR RE R Ay 2tive

ﬂ?@%%@ﬂﬁg%@@iﬂﬁ&%@rﬁmﬁ!@@% tRareeEieniSufaErTiegebartheerol;
Sinasigorh siottrena o dhie.EhyisiClogicalijrac captable ke eheativeibereatiin;
atgdéaritecphiannaceuisaly 86aeRtab |%eﬁﬁ5§e§@@5ﬁ9fep%@nléing D@abuterol;
mpsee@%gmm% %Jﬁﬂaméhﬁo%m@pm?% Ve-MR0 939%,!'51&@

2 ta2 a onlssma%/ be maodified at any of the functiona grou sint

mpoands o provias physid Sgﬁcaﬁﬁ} AHERBBrabiRUEREAYa E%#ﬁ@féo?%}etem!
SERY g ﬁﬂt’é?@%@f%lré’ %réw%\Weg HioRser by Pioamemionted 896 Rydrexyiomer
Yrensps emarshginsihoagreptpblel tiwvilldtieabrreciated/by 28 thoseeskitkeg in
the-aththatdhenphysiologically acceptable derivatives may be derivatized
at more than one position. By the term ‘physiologically acceptable
(ilerlvatlves thereof” is meant ané 8 siologically acceptable ester, or salt
f

8 & RN IS5 REBMISHS B e IR RioRHER: GRSt Satbutamot or 2
ROvsipRIEy P tocatpRITEsT G RIReNes eapable @fagm@nﬁga(wééﬂgx@m salt
irreiectly)gatbe talpregonistgdodthieriny ealtion salareactiver metaboditeriarsalt of

sduedtheseat o Rabkis doamuihabihrd BRYHRIISa!lY acceptable
derivative thereof is meant to define a prodrug of the beta2 agonist.

plcal examgles of suitable esters are formate, acetate, proprlonate and

B A A S S PR e I A SV AR AT
§§ﬁ§tw*b@%'2°ég§5‘ﬁ|§f‘ﬂﬁ@f°§r@“d@ﬁma#@rﬁ Phisicidgicadly ertieptable
iongeave.gradhp rgestitabicidsitanbebages. Examples of suitable acids
include hydrochloric, hydrobromic, sulphuric, nitric, perchloric, fumaric,

Iycal licyl d |
e A BRI e e

ARER e g:ﬁaonf)c HSFRICBN 26 %%1%'?13@??3;9“%%@‘?@8&%%|E'"3Yiae
B@Yﬁ%‘ﬁe@aﬁb ﬁ@ﬁ#&%ﬁﬂgemﬁeﬁi@reofsélfsﬂﬁﬁw@é ifEsioE R frotAr ivativRal formed
ammoddicri®nseiche hydroxyl groups or at the amino groups. It will be appreciated by

those skiiled in the art that the physiologically acceptable derivatives may be derivatized at
more than one position.

By the term "physioiogically acceptable derivatives thereof" is meant any physislogically
acceptable ester, or salt of such ester, of a beta, agonists of the invention which, upon
administration to a human or animal, is capable of providing (directly or indirectly) a beta,
agonists of the invention or an active metabolite or residue thereof. That is to say that the
physiologically acceptable derivative thereof is meant to define a prodrug of the beta,

agonist. Typical exampies of suitable esters are formate, acetate, proprionate, and
benzoylate.

By the term “pharmaceutically acceptable salts” is meant salts of a beta, agonist that are
derived from physiologically acceptable inorganic and organic acids and bases. Examples of
suitable acids inciude hydrochioric, hydrobrormic, sulphuric, nitric, perchioric, fumaric,
maleic, phosphoric, glycollic, tactic, salicylic, succinic, toluene-p-sulphonic, tartaric, acetic,
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as from an essential amino acid. 5 The beta2 agonist can be supplied in

the form of a pharmaceutically active salt, a prodrug, an isomer, a

tautomer, a racemic mixture, or in any other chemical form or combination
RS under physiological conditions, still provides agonféBE2RE6URP13

towards the beta,-adrenergic receptgr. The present invention includes all

possible diastereomers and enantiomers as well as their racemic and

@éﬁ'%ﬁ&hﬁﬁé&ﬁ%@%U%E%SJ%@‘%&&E“%%R%FQ@%”Qul‘&'igﬁﬁc@tf}?’

$f either t[‘u% (nR he (S) configuration, or m e a_mixture there
RUS the Deta %{:éosnls EUSolalss s SROR maYn?féﬁéd"r’le%gﬁgammi amino acids, such

éﬁé"ﬁﬁbﬁﬁ‘e‘?’fé%‘%é‘?@“%ﬁﬁ% stereoisomeric or diastereomeric mixtures. 15
The term "stereoisomers thereof" encompasses any isomers that possess
entieal soeastitdione buipich gidferin she srsangemennohel ?é@nasp'ﬂadmg,
%H%é#%ﬂ&ﬁo%@?@'%ﬁ: ﬂ%@éﬁ%reo@'ﬁnoéﬂ@&ﬁé?dcﬁé?n EQ{}%J;%OJP ggﬁnbmatton

mtere em Odl en sof he invention, wherein the beta2 agonist
P

A metieeoB 55%0%‘25 Cﬁqdfﬁ%nﬁeﬁﬁi Roiies @8&‘5&5?.8&‘5@%&?‘““5 the
éﬁ%i’mﬂsﬁﬁ‘?é?r@ 6 ERERENEIRIBIRRSAE TERMEPRN ebIFRS Theorsikie dngiatemeniend
eneititecefs @p el eo tpaisses it g essof &R anth Siceraittibmens, fadere
either the R or the S enantiomer is quantitatively present in excess of

eltber theom ok ﬁ&%@@ﬂgﬁb%rof gﬁpgkq,l‘\ée(lg( Xylgﬁé] e%t%&uratlon or may be a
dla%ter%glsog?eltg It |?\ geta |astereose eCtIVI% and IS quantltatlve

Expressed by the dlastereordMer eXeeElNT i D8 BreHh i 8nr|ched
ﬁiﬁﬁt@% A SRES 1PrRRIFERT %ﬁ“?ﬁ@%ﬁfo‘}éﬁﬁﬁﬁﬁﬁﬁ’é’r@' iQVRtErdte ratio of
the R enantiomer to the S enantiomer is ranging between 70:30 to 100:0,

THehas: wheseisthleastérofibanpixtusails isdhe-farm obhesR dentical
CRARHOMET bSHERAS aﬁ@%&h&%a %%?erﬁ%(%%@ a%r%?.é’ g%l%éegsg in the

f&rgg %‘n;!gles R erl%petﬁl)?srgr%rers is well known in the art that
enan |omer’s often possess’anst‘ﬁ AL %%nﬁr Gal activities: Therefore, in

interesting embodiments of the invention, where the beta, agonist is a
datietdretéing eentetivative ofvitie onesaRymahetdt coelbereataenat Basafn asymmetric
sHibeiEabAg el lRth, iR NEL® AGRNISLAS MHRVEIRAMLIERLAUHIBMSHS
f%m@«aqe%%t&m@%@%él?p&m.cmtfzsbﬁft%nE%%L&%QL@%H%%@%Pi gnd s

ena tlomer ) noth se adv I’SG reactions, such as 35 those reporte
mers, where ait]

forthe corres onding racéanﬁ{lgr ﬁtﬁr%“aﬁu?{‘ﬂsrﬁ%&‘@”ﬁ%‘%ﬁ%ﬁ’&?ﬂ&ér&%m of
SIBvedtha éﬂ%ﬁ*ﬂmﬁﬁefie@%fﬁ@etvvé\’mﬁ@%@@aﬂlﬂzﬂ%arﬁ?éwsf it is called
ciItRretiselaitzine adiSeapes AR 2006/ 084 Yy PR TIRK 2006050043282 The

Ehereteenidrmiesentlyhiefeied eabasdinests afdbednventionethedetahe
a&%b?ttf‘n% R enantiomer to the S enantiomer is ranging between 70:30 to 100:0, such as
where at least 70% of the mixture is in the form of the R enantiomer, such as at least
75%, B0%, 85%, 90; or 95% is present in the form of the R enantiomer.

It is well known in the art that R and S enantiomers often possess distinctive biological
activities: Therefore, in interesting embodiments of the invention, where the beta, agonist
is a catecholamine derivative with one asymmatric carbon atom at C; of structural formula
I, the beta, agonist is provided in the R-enantiomeric form because the inventor hias shown
that the topical application of this enantiomer does not cause adverse reactions, such as
those reported for the corresponding racemic mixture. Furthermore, the inventor has also
proved that this enantiomer is effective in tha topical treatment of connective tissue
diseases.
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provided as the enantiomer, which is pharmacologically active in the
treatment of connective tissue diseases and which further does not cause
sensitization of the skin after topical application to skin. According to this
RN *4tich embodiments include at least 5 enantiomeri€&IRPtAEEGS0013
enantiomerically enriched R-enantiogger of beta, agonists comprising in
their backbone the spatial R configuration at C, of structural formula | as

qepicisd apgvgseﬁwbrw&%&rsﬁmm%ﬁl@meqm IOV ERUQRLEO ﬂ?‘%%

f
a bet[?Z ag?nlst acc:ordln 10 f rmu a I W aEireln t‘i'ne carbon atom C

B R Al '3313% 'é:hatﬁ arm?ﬁ@ R AT & B MG itREEment o
SapRtREh St FiRTgSan wdcwhﬁadwé&ﬁ@ﬁ dRUROtL R BB rEeBOfi e skin after

irppitatieppitaljob e psoividededitgacianieentric, farch dhatddasetheispatiabt ieast
Rreandigunationoat oobsiFioEakiarnaui e S HChanbsiReag oRist MRYibe
Jcérﬁmﬂbom{m%m#e%@m pmesically.apriched B-ghantomer ofa, .o

eta nlst selected from Amiterol; Bamethan; Bitolterol; Butaxamine;
%tprﬁ ero PCimaterol; Colterol; Clenbuterol; Clorprenaline; Colterol;
Deterenol; Dioxethedrin; Etafedrine;Ethylnorepinephrine; Fenoterol;
[Brethcarteotedsoprodérents ¢febpiienaltive) roMabte robeMebgadinescording to
Nansleteralinblerbudyineodiosepinedirtneddrserenall Odeipyenalineadfnmetric
Weiarraieranolk Bigateral. Rihuterol, fyjnprsnaline; Reproterol;

Salbutamol (Albuterol); Salmeterol; Soterenol; Sulfonterol; Terbutaline;

Tulobuterol; Zinterol; a physiologically acceptable derivative thereof
dhdfof &%ﬁa?ﬁ?a@éeﬁéaﬁyrﬁee%mdw BalpremMisisbrs W aernEnmRstifeentyat has

RE: obsir turafitoratide dtdesigpatethyd fidoionly. 25ctredtier agonist may be
embedineenisy wirers- Beadesignates arasicaksaiantrrhion thr@rldBnist
e o T camane’
%O{terall o%lq a\%rifol?’tégj Spatia ﬂfi C%X "ﬂrﬁ%ﬁ"‘é@% YEA R e RR or RS
&?&éf@@ﬁ%@?aﬁvﬁﬁaféﬁﬁéﬁﬁﬁﬁi@* ErersBiRstol SERsAtRstapb I soprenaiine);
Mekoreh dfirieadsoetdiandstded roxalal;ine; Norepinephrine {Arterenol); Orciprenaline
INdMsshyiasing)plopheRybl-pronanel RipeAiaEthe 3RBraokY ahiRimiterol,
vAERmoanddlnaeiolaanssinisdicrysseRab . ARlvalive, fsteol

rmaceu |caé/_acc?r)ta le at wherein the R refer to

e RS s s R S L
tHEf i HelsfrashiBreEdn Bfe‘ztsk@%ﬁa%cﬁogwwel dREeBrED RYSTIE PO RS

or RR isomer or as the diastereomeric enriched RS or RR isomer. 35
Therpioenibademm, Rh@l‘lﬁ@}@é@@l‘%@g Retaiag onistalsIRANCIG- NG UdSsisting of
%YOS’QaC a%% ESté; EQ%PJ&%&QQ éﬂ JQ%R@%KQ zee g‘l’l?yﬁézieg%ngﬁgjeagomst may be

confi uratl?no structural formul I des |te he fact that the

SGAtGRal ARSI TSR enan ?ss%eft(?i” R-configuration at C; such as

the RR or RS diastereomer of Ethyinorepmephrine Flerobuterol, Formoterol,
Hexoprenaling, Isoetaring, Medroxalol, 2-{Methylamino)-1-phenyl-1-propanol, Procaterol,
Protokylol, Rimiterol, Salmefamol and Zilpaterol a physiologically acceptable derivative
thereof and/or a pharmacautically acceptabie salt, wherain the R in RS refer to the
asymmetric carbon C1 of structural formula 1. It shouid be understond that such
diastereomers can be provided as the diastereomeric pure RS or RR isomer or as the
diastereomeric enriched RS or RR isomer.

Therefore, the term “"R-enantiomers of beta, agonist” is meant to include any beta,
agonists comprising in their backbone the R-enantiomer configuration of structurat formuia
I, despite the fact that they have an additional chiral centre. Thus, an R-enantiomers of a
beta, agonist encompasses RR and RS enantiomers, where the first mentioned R refer to
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beta, agonist encompasses RR and RS enantiomers, where the first

mentioned R refer to WO 2006/108424 PCT/DK2006/050013 23 the

chiral centre of the carbon atom C1 of structural formula I, such as
Ot ihephrine, Flerobuterol, Formoterol, Hexoprenalrr?&q%‘gﬁﬁ’é" 13

Medroxalol, 2- (Methylamino)-I-phenyd-I-propanol, Procaterol, Protokylol,

Rimiterol, Salmefamol, Zilpaterol a physiologically acceptable derivative

theranfaadior arrhatmacrulisall AGeERIATIeSAIkIN A gWrtent
%erestrfgn rrgbodlr’:_qengof th vengon the beta2 %ronlrst is R-salbutamol

4 phyZion r|‘(r:1'§lly ggcepeiéblegégr?v%rt?\iie ROFE SR /S aarine, Medraxalol, 2-
AR IR Sl B o THEHESY, S B InB SR esbreramo,
Hjjdetserhl orichy Seldifaiy: salisatabbiot ervathartivoeaCictdalt oo salbutaaiel,
sucipasia salt of salbutamol with an amino acid. R-salbutamol is also
known as levo-salbutamol, R-albuterol or levalbuterol. Other preferred

eta2 agopists are R- te talrn RR-Formoterol, 15 Mann
A B e e i STy g Seloutam or

A6vAiRRAdY f&carrrﬁﬁr\%rua‘iw%ﬁﬁﬁw%ar@ shasmamERibarredahinga!t
ireritheslsbasresahgmtf thbydgoristide skin @rssitucons or systeémiecid salt of
peesencel piifieagonisiiautesmbiadeninisiition:tar. theamiiars! is aiso known as
fphedinents: IRcliide.Busats Aotlimited to, topical, transdermal, nasal,

and systemic administration 20 (such as, intravenous, intramuscular,
subcutaneous, inhalation, rectal, buccal, vaginal, intraperitoneal,

|ﬂf@éﬂf€m§?d§ﬁtﬁhéﬁ?ﬁb€tﬁ)ﬂﬁe Brtgr%ll'téﬁ?ﬁrﬁi‘sc{r%?rﬁmmﬂ?%ed herein,

"systemic administration" refers to all nondermal routes of administration,
andnspecHinalexedides apieal routes of administration. 25 The phrase

A%EPE%@RQ%%&%M%@ BKIDON UGS, IS MeARE 19 IRG %ﬁ any route of

o ical .a mrsterro | ( G;F , a onrstsft(% skin or mucous, suc
cavr

pr S ERUIYE SFTRES ?r%rc‘['\mﬁc?ﬁe or

ministra ?H
mucous 0 € eye, bucca nasal cavil

ﬁré%wﬁﬁ%t@reﬁe?ﬁ%‘fabtﬁwﬁ ?ﬁédfﬁétﬁgaéaaﬁm% Yrfifedegregiments
Tiehsieit botintemge dntitat fossothies, IE¥syrmaigitsesusttd agstess thamidifdstion
806556, aneb33mdy, weight,oilhe Jopicallsadministared agenisresordingal,
%Qr%&hr@o%\é@nr@&memen%arheHJQO&Lét@%soﬂrdhﬁrrsﬁger&r%mé@e

ere aecegte ic 38 ras?stxg’xsheeprs%at ggr?g of g!?eg On in tian, and
S s{emr a mrnrs{narhon are interchangea Terms aﬁ(? ?g“?né%r'ﬁ {%

|?Rﬁ88%agl‘r’1%‘fﬁr%"foﬁtfﬁﬂ|Fﬂ§f?§tﬂ§ﬁ%f‘ﬂ’@‘ﬁ@?é2 agonists resulting in the

entrance of the agonist into the blood stream. Therefore, the 35 agonist
meyphesasminisiesechby dhenpagarial, i ansdermalsteansmeess|ifdibe wpical
RAFRAIGraLiJOM®he beta, agonists to skin or mucous, such as mucous of the eye, buccal
cavity, nasal cavity, or intestinal tract with the presumption that systemic uptake of the
beta, agonists is limited or nil. Thus, it is intended that less than 15% by weight, such as
iess than 10%, 8%, 5% and 3% by weight, of the topically administered agonist according
to the invention may enter the blood stream or be recovered in urine and faeces.

The phrases “systemic presence of the agonist” and “systemic administration” are
interchangeable terms and are meant to include any form of administration of the beta,
agonists resulting in the entrance of the agonist into the biood stream. Therefore, the

agonist may be administered by the per-oral, transdermal, transmucosal or the parenteral
route.

In a currently interesting embodiment of the invention, the beta, agonist is intended for
the local treatment of the skin and is to be administaraed topically, such as to the skin an
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In a currently interesting embodiment of the invention, the beta2 agonist is
intended for the local treatment of the skin and is to be administered
toplcall such as to the skin an WO 2006/108424 PCT/DK2006/050013

PGB The treatment is preferentially accomplished dy-topita*6/30u13

application of a beta2 agonist as defined herein to the affected skin areas
for the local treatment of the skin. In such embodiments, the systemic

ahsasntio th@léﬂse(mrtbg inpicRl-RRR %@&@%Q@é&%@&da&g!%@&aun%fTéﬂgemz
ﬁgég%%s de Etaig adrenerifﬂ ?I% d{‘ Ig tﬁivarll'ggssi!%rrglc%rc]:gy for Whl%hog%ﬁe skin, In
evan

e suticient nlcafﬂl re 0ose to be'a as well
AedeSEERF H&%@éﬁ%@Yﬁﬁ@ﬁ'f&B‘@%ﬁﬁéHﬁ?ﬁéﬁﬂ \Fﬁ?}}%@fﬁifﬁ?ﬁﬁfﬁf“’mh%lﬁ‘ebe
tadiedbsyitemic administration, the daily total dose would typically be in
the range of 0.000001-5 mg/(kg body weight) depending on the duration
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agonist, either as the racemic mixture or as the R enantiomer, topically to
skin, a topically administrable composition should preferably comprise the
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4‘n§,9/ &r@%%ﬁ%&@e‘%ﬁ MW&‘Wonceming, topically administrabie R-salbutamol or a
pharmaceutically acceptable salt thereof, the preferred concentration with respect to R-
salbutamol is between 0.01 - 10.0 % {w/w)}, preferably between 0.05-5.0 % {(w/w).

In considering administering a beta, agonist, either as the racemic mixture or as the R-
enantiomer, topically to skin, a topically administrable composition should preferably
comprise the beta, agonist in an amount ranging between 0.01 and 10% by weight,
preferably between 0.05 and 7% by weight, such as between 0.05 and 6% by weight, 0.058
and 5.5 % by weighti, 0.05 and 5% by weight, 0.05 and 4.5% by weight, 0.05 and 4% by
weight, 0.05 and 2.5% by weight, such as 0.05 and 3% by weight. In still more preferable
embodiments of the invention, the dermatoiogicat formulation should comprise a beta.
agonist in an amount ranging between 0.2 and 7% by weight, preferably between §.2 and
6.5% by weight, such as between 0.2 and 6% by weight, 0.2 and 5.5 % by weight, 0.2
and 5% by weight, 0.2 and 4.5% by weight, 0.2 and 4% by weight, 0.2 ana" 3.5% by



35 weight, 0.05 and 3.510 by weight, such as 0.05 and 3% by weight. In

still more preferable embodiments of the invention, the dermatological

formulation should comprise a beta2 agonist in an amount ra
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weight, such as between 0.2 and 6%y weight, 0.2 and 5.5 % by weight,
0.2 and 5% by weight, 0.2 and 4.5% by weight, 0.2 and 4% by weight, 0.2
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1.5, and 2% by weight. 5 Topically administrable compositions As
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either supplied in the form of the enantiomerically pure enantiomer or as
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B.6 of the 96/54 E.E.C Directive.

The phrase “topical administrable pharmaceutical compeosition” encompasses compositions
formuiated for application to skin and which are either ready to be applied directly to skin
without further dilution or are the result of diluting a concentrate of the beta, agonist in a

physiological acceptable carrier before being applied to skin.

Therefore, the invention provides a topically administrable pharmaceutical composition
comprising as the therapeutically active ingredient an enantiomerically pure or an
enantiomerically enriched R-enantiomer of a beta, agonist or 2 physiclogically accepiable
derivafive thereof or a pharmaceutically acceptable salt thereof, wherein the beta. agonist
is defined according to structural formula II;



physiological acceptable carrier before being applied to skin. Therefore,
the invention provides a topically administrable pharmaceutical
composition comprising as the therapeutically active mgredlent an

ng}r% 3?3@%cally pure or an 35 enantiomerically enriched R- RGP
a beta, agonist or a physiologically agceptable derivative thereof or a
pharmaceutically acceptable salt thereof, wherein the beta2 agonist is
defiped according to structural formula II; WO 2006/108424

2, R3, R', R" are as defined above with respect to structural
wHdrein the composition further comprises one or more
der%atologlclzly ac%eptable excipient or carrier. S Specifically, such a
topically a;(aj patnisiablé composition comprises as the therapeutically
active ingrédient}a beta2-adrenoceptor agonist according to formula Il or a
physiologically qgceptable derivative thereof or a pharmaceutically
acceptable salt thereof wherein the carbon atom at C1 designate an
asymmetric cdrbon having R-configuration and wherein 10 the terms Z,

\Ymhéeﬁ:‘:h&%rrﬁso’ZR{ QF@,’%{ a%& %J*W@%@Q%%eﬁ’ré%@&&ﬁ&%@%@ﬂo structural
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éﬁ%ﬁﬁﬁﬁeﬁﬂ%&iﬁ“&ﬁﬁ&ﬁé’&@ enantiomer of Amiterol, Bamethan, Bitolterol,
5 Butaxamine, 15 Carbuterol, Cimaterol, Colterol, Clenbuterol,

Clegrreng|isesrGoltpraliPaleirRebolR @xeibadin Sipleddne the therapeutically
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10 physiologically<aBeaiiablerddrivatieegiefined above.

Such an R-enantiomer (provided as enantiomerically pure or as enantiomerically enriched)
is preferably selected from the group consisting of enantiomerically pure or
enantiomerically -enriched R-enantiomer of Amiterol, Bamethan, Bitolterol, Butaxamine,

15 Carbuterol, Cimaterol, Colterol, Clenbuterol, Ciorprenaline, Colterol, Deterenol,
Didxethedrin, Etafedrine, Ethylnorepinephrine, Fenoterol, Indacaterol, Isoproterenol,
Mabuterol, Meluadrine, Nardeterol, Norbudrine, Norepinephrine, Orciprenaling,
Picumeterol, Pirbuterol, Quinprenaline, Reproteroi, Salbutamol, Salmeterol, Soterenol,
Sulfonterol, Terbutaline, Tulohuterol, Zinterol, physiologically acceptable derivatives

20 thereof, and pharmaceutically acceptable salts thereof,

Where the beta, agonist of structural formula II has more than one asymmetric carbon,
such as two symmetric carbon atoms, the beta, agonist may be provided as the
diastereomer whare the asymmetric carbon at C; of structural formula II has the R-

25 configuration. Such beta, agonists may be selected from Flerobuterol, Formoterol,
Hexoprenaline, Isoetarine, Medroxalol, Procaterol, Protokyiol, Rimiterol, Salmefamol,

Zilpatero! physiologically acceptable derivatives thereof, and pharmaceutically acceptable
salts thereof.

30 In stilt other embodiments, the topically administrable composition comprises as the beta,
agonist the RR or RS diastereomeric form of beta, agonists selected from Fierobuterol,
Formoterol, Hexoprenaline, Isoetarine, Medroxalol, Procaterol, Protokylol, Rimiterol,
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20 thereof, and pharmaceutically acceptable salts thereof. Where the
beta2 agonist of structural formula Il has more than one asymmetric
carbon, such as two symmetric carbon atoms, the beta2 agonist ma
%‘%T/EIiZg ;1030913

structural formula Il has the R 25 cogpfiguration. Such beta2 agonists may
be selected from Flerobuterol, Formoterol, Hexoprenaline, Isoetarine,
Visdoxals) Jniaaateral RiaRdal, BIEIRk SalneiaRl-lngerol
§ SIO|0 |calllg acce t % %e‘-i vatl es thereof, and pharmaceutically

ccep ItS (fﬁ%reo 3 other embodiments, the topically
administrable composition comprlses as the beta2 agonist the RR or RS
diastereomdribdonesoft eta2adenigisvee ibetatidiorn Bhémintritef Skibutamo! does
hormaterakidaxepramaling skoeifsmey MedoxpitkRracalRrefoRRl GiakyiRlently
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ﬁv%frﬁbif"ﬁa"sa%ﬁ%atﬁat the R- enantlomer of Salbutamol does 5 not
confer skin sensitization to skin following topical application. Therefore, in
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agonist vx?hécsa tat i R configuration at carbon atom C,
strucfu?a? SRR T 10 RS currently interesting embodiment, the topically

HURNAISEABIE EHTHPENIIHR YASASEE SYHRISAM GfAAGBISE  physiologically
acceptable derivative thereof or a pharmaceutically acceptable salt

thereat iapebid-aie inrnagsendernataleaiaal- ageapiabieexgiietsalutamoi or
%%%'%Tﬁ*o %ngQ@'t %ﬁHa'MB‘?SSMQ‘%'QstQQafl?E{?‘sgfbmﬁrﬁHn' Wﬁtg éssent;al amino acid.

hydrochloride salt of R-salbutamol or an amino acid salt of salbutamol,

such as a salt of salbutamol with an essential amino acid. The skilled
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imaeritton amafpioe spitable formesgitablezfigrapeirg topicalbnapilieithdonstaition to
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of the beta, agonist. Accordingly, the composition may be in the form of an

emulslon sugh as a cream or |Otl% eI a solution, a I|n|ment
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abywaightneh beiBpicalincipinisteedagonist afl) s wantion BRiRIgHt, of
t&% PABEQ&@%@%&%'@W%M% of the invention enters the blood stream foliowing

topical administration to the skin or is recoverad in urine and faeces.

In other embodiments of the invention, a systemic uptake is tolerable. Therefore,

transdermal formulations may also refer to a dermatological composition of the invention.

The concentration of the beta; agonist may vary significantly depending on its potency.
The concentration in the compositions would typically be in the range of ¢.0001 - 50.0 %
{(w/w) depending on the duration of the {reatment, the type of formulation and the number
of times that the topical composition is to be applied daily. More preferable, the
concantration is in the range of 0.01 and 10% by weight, éuch as more typically 0.02%
and 5%. Even more preferably the concentration is between 0.05 and 5% by weight, 0.05
and 4.5% by weight, 0.05 and 4% by weight, .05 and 3.5% by weight, such as 0.05 and

3% by weight. In stili more preferably embodiments of the invention, the dermatological



topical administration to the skin or is recovered in urine and faeces. In

other embodiments of the invention, a systemic uptake is tolerable.

Therefore, 30 transdermal formulations may also refer to a dermatological
c%m%(ﬁ]s@&ﬁ of the invention. The concentration of the beta§ BW%{Q 13
vary significantly depending on its pggency. The concentration in the
compositions would typically be in the range of 0.0001 - 50.0 % (w/w)
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should commiprise a betas ggonlst in an amount ranging between 0.2 and
7% by weight, preferably between 0.2 and 6.5% by weight, such as
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physiologically 10 acceptable derivative thereof or a pharmaceutically
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may hgforaadlaias ifLgiy sRligh.semi- solid or fluid form suitable for being
administered topically according to conventional pharmaceutical practice,

see, e.g., "Remington: The science and practice of pharmacy" 20th ed.

s ﬁﬁﬂ%ﬂfﬁ‘@ ' ESSIBIP A GOHASHNNG-O'Ey PeRMyided ig several designs such
"Erieyetopae dbaofP0 RhartnaedinicahTeohmology s et dddsyrSwartmitkion), gel,

SotidbnQirBostaniMatce) BekkeprinCacdily YarksdO8R ISBM or powder.
0-8247-2800-9. Generally speaking, dermatological compositions may be

rovided in several designs s
nong emg> c?men Lhe o 31 3m1mstrable composition is a cream. Creams are typically

oit-in-water emulsions that contain more than 30% of hydrophiiic phase, such as water or
agueous buffers.

A typical dermatoiogical formulation for use in the present invention may be provided in
the form of an emulsion, such as oil-in-water emulsion consisting of: an R-enantiomer of a
beta. agonist according to this invention in an amount ranging betwean 0.01% and 20%
by weight and the following dermatologicaliy acceptable ingredients: a fatty component in
an amount ranging between 2 and 30% by weight of the composition; an oily component
in an amount ranging between 2 and 30% by weight of the composition: water in an
amount ranging between 30% and 90% by weight of the composition; an emulsifier in an
amount ranging between 0.2 and 10% by weight of the composition; an emollient in an
amount ranging between 1 and 20% by weight of the composition; optionally a lipophilic



10

15

20

25

30

35

Wttt

as in the form of an emulsion (including a microemulsion and a liposome
formulation), gel, 25 solution, liniment, ointment, foam, spray, aerosol,
microsponge, patch or powder. In one embodiment, the topical )
g‘ﬁ%%le composition is a cream. Creams are typically *GiHRBRF4@ps0013
emulsions that contain more than 3@% of hydrophilic phase, such as water
or aqueous buffers. 30 A typical dermatological formulation for use in the
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hydrogenated groundnut or castor oil, and fatty acid partial esters of glycerol, for exampie
glycerol mono- or di-stearate, and aiso, for exampie, the fatty alcohois that increase the
water absorption capacity and the emulsifiers and/or additives mantioned in connection

with the ointments.

cen e, or preferably hardene

Accarding to another embodiment, the composition is formulated as paste, which is a
crearn and olintment with secretion-absorbing powder constituents, such as metal oxides,
for example titanium oxide or zinc oxide, atso talc and/or aluminium silicates, the function
of which is to bind any moisture or secretions prasent.

According to another embodiment, the composition is formulated as a gel. In the case of
gels, a distinction is made between aqueous and anhydrous or low-water-content gels



sorbitan fatty acid esters (Spans), for example sorbitan oleate and/or
sorbitan isostearate. 20 Additives to the aqueous phase are, inter alia,
moisture- retalnlng agents, such as polyalcohols, for example ﬁ;:é%(rol
WSI3RAERE Gycol, sorbitol and/or polyethylene glycol, and p fegs0013
perfumes, etc. According to anothergmbodiment, the composition is
formulated as an fatty ointment 25 which are anhydrous and contain as
nm RNk eRRRMR BV RGAEHARSHIRL ABEAIE, Meﬁglﬁhn\émwfm based
d/or |I(%UId rparafflns ‘and n tur I Qr artlf?llhx Xnthetlc fats CA exam
on NOor IC Macro ecu molegul Lingr C
docond agtty ach rg ycerrae or pre déned ofls, exam%?e
ROIRSGENZER rOeRITATIT P CAREIISH, %ﬁarﬁwﬁa%%mﬁlsﬂréﬁ@%ﬂ&g silicates,
ghrbeas blforimixamiikatedy terotamorobaberdies twa sats| e diatsioj or sgicarmpie;

5 Whedtaky wenholsihaldaeiease, the S@wateiabsorpiingrcapaciiiAndidheorganic
@me@m:%gs @@d/ﬁta%dlgm DERUOPSAh GRRRGLLIOEMAILD ABE QININEN ey ral

c?ord ngyn(%hegc po r em Odl ent ﬂ[I;;e com os% nis formu ated as paste,

chis 8 Cream an 87?1tanrwee Fvih ST BTBIRGISEWaIdpY ve varied

eamm?ﬁ% bemﬂgﬁ%ﬁi@taﬂ%%%geﬂs‘sﬁ é‘")?éﬁifr‘fetfﬁaﬁ?éﬁ%ﬂdﬁ #iebipcagar-
esitegelktlytakigime Avidadnminltsbhsiltohtés, ckafvincidivof aldhiekeisata Bandkatives
10 awmoiﬁxwegroaeemipmzpbese,rrbr/éﬁ@ﬂm&ngé@s\anemﬁﬁmndﬂ'gagrﬁn&he

Hm;&sotarmw@tgﬂﬁc%@ggés'@&h&&%% Qgr&%!%%tﬂ{ﬁtlﬂq]ﬂ}?fﬂo ethyl-

ee ue s an anh [Ous o low-water- con en
58%%?? S adrE Roe RS REErar gz o
gawff-’aﬁ?nH@%a?&%?degﬁémm%ﬁ%ﬁa?éﬁm%%e%mwﬂwrﬁ'whm
iviovipynictidinergamnic arit rormekbeates ard uBetinblg ot qulkmassight potyvinyl
15 inesganien cangnBe S s avingoy eldgrhing PEnReEICsLRRC P RARIAE) 3B crylates
WakelsRaainingallcaler - SHER-AR 8HrHnikmLAllisalesn Iy SXAMRLE such as

be onlte Jpagnesium alumlnlumg icate, for example veegum, or
i, Por Bxample HighIfalecul h
oniol flica, for example 'aerosil.”’As hig folecular weight organic
substances , e.g. natural, semi-synthetic or synthetic macromolecules are
Asee ﬁNatﬂqramom gvhndgyatietic polyrnsioaie fdenvietbfress Bgm. Foams are
20 polysaccharides havipgevarysvariomtaarhehydiatebuldingriiocksesiehassor

¢sileses siREhes: 52?;9%@%5%@9%%@8 REAICREHN s, ARIBTINE GRG0

ol st efegl, o1 examels sodum alinete. A Jopvaives 9, ace
there SUC as’lower a OSES or exam emeti?\ole Y P

&ty MEmSRsaeRs: SHED ea%a%nh;a%@%w@r Eﬂkﬁr@@n%g%fgi fsiohol, fatty acid
@ReaTIp R darb dopnrediphkoshl xy/ethyhecelhieses TEHed. Byikdingsblockshof

25 symireficmgeliar BingsaiacrgMelacie SakRse BavBarkesRMME gy hydrophilic
w&%&@%&%%s@eﬁg@%ﬂ GURRPHAYS, SHEh a3 Wé'eﬂLeOQ% 'those having

vinylpyrrolidine, acrylic aci ethacr I| xample
r{)?érs aa e %WC FOPGFEIES SUC landfatyarr:rl] es ers(Spans) The

omary additi ves such as preservatives, ets. are added thereto.

30 Typically, a dermatologically acceptable ingredient to be used in the various formulations
can be selected from the following ingrediants:

¢ Dily components, which are constituents of the hydrophobic phase of the various

dermatological compesitions forms and which may be made of one of the following
35 dermatologically acceptable ingredients ar a mixture of two or more thereof: almond
oif, castor oil, cacao butter, coconut oil, corn oil, cottonseed oil, linseed oil, olive oil,
palm oil, peanut oil, poppy seed oil, rapeseed oil, sesame oil, soybean oii, sunflower
oil, and teaseed oil}, mineral oils, fatty oils, liquid paraffin, mineral oil, isopropyi
myristate, beewax, cottonseed oll, cetosterary! alcohol (including mixtures of
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15 alcohol derivatives, such as polyviol, polyvinylpyrrolidines, such as

collidine, polyacrylates and polymethacrylates, such as Rohagit S or

Eudispert. Customary additives, such as preservatives or perfumes, may
&Jg&’ﬁ%‘ the gels. According to another embodiment, thed’ EBﬁtE&‘&%ﬁ"’lS

IS formulated as a foam. Foams are 520 administered, e.g. from

pressurised containers and are oil-in-water emulsions in aerosol form,

ther%&%@a%%%%ﬂﬁﬁﬂaﬂfﬁ E@Iﬂ&%@é d udroGa F!a%?z SYSRAS yeitow soft
ohlorofl%oro IonaerO K ne?& |c arogl difluorometha,

e or
dichldrotetrafiuoroathane SHase é’eawté"oé)aercgﬁg ési? r°5§| paimitate,

para‘fﬁ?f%'lP”fa‘tt?aﬂbaf‘i@l&?iffﬁ’ﬂ‘e%?aﬂfpféeééﬂﬁ%%%ﬂfbf‘ira’t‘t‘? s¥5d esters,

such as isopropylmyristate, and/or other waxes are used. As emulsifiers,

e 2adollowingdnixiwiasnade: eRsite-BtBMIes BbPRESR PRMPST the various
pred@éma@aﬂg;ty%%tmopg@wg%ﬁd SHENAS Qgty%sﬁtnmtt% %ﬁt@tﬁnmm of
fatty cid e ters g_, Weens? an those h av@‘gr pre omlnantl% E c})

propertics! psuc e WhIH zn“t%tt P8 O S BV RS e SR g Ry eeswax:
add|ﬂ§@§ﬁ%mﬁrﬁétﬁ%§étﬂ}a¥ﬁfé§sef€%r@'ﬁaEPé@f ﬂ?@?é%@'esolwﬁre&nv ggters of
dernfiettyl egitsaBpacepldbie impads ipotviiiyus gy inidhendnouiensation products
formpdalienssranane setedadtfiosidbafoleningdraiedientsdidkyethylene
COMPQRRNISHYAIGHAL ﬁ@gt%ttt%gtapfatttecﬁxq;&@.t@&tqa%%%ugt&efmm the

various dermatolo |ca comp osmo s forms and which may be made o

one BPHHRFENBW §p§g°oaett“mafjcﬁ 105Ny et YRa Sfﬁ'ss‘é?tget‘c
mixtdhE BT 4o WPHtoleMieresr Haispatal dakisnss; Caeise Riteromponents are
cocantitroll jicuret &d sotttorsermisil phitysgedtkod gbtneés pil, palm oil, peanut

oil, poppy seed oil, rapeseed oil, sesame aill, soybean oil, sunflower oil,

Qnd L\ %éggsdgﬂ \ﬁﬂﬁf@é&f@tﬁé@@%?ﬁ&%’ﬁgnﬁ) se ’am% vﬁ» @th ainly comprise

isopr myristate, beewax, caottonseed oil, ce ostera
(incItARG RSO RS BOSE RO 4Pk ASBT0R8sEs Py psters,
cetoSRAMTI SRBHBRAAAISEHIET ALY iFERER TEROlin, white soft paraffin,
yellow soft paraffin, canola oil, cetyl alcohol (cetanol), peanut oil, oleic
acidy 'ﬁ@@w@mt@t@;cﬁa@m@ib&t@@wtﬁtcmtjejo%eiLu%tegtiso@aqigoivems
and SIseIe Al oY EIRORSHIE Jhich s sprslients alibe.
hydrophobic phase of ariou o ica cor‘nposmdns orms and
mayrB%t d@%ﬁ‘fﬁ%h[’a‘?ﬁ&ﬁ%ﬁ%ﬁﬁ‘6?‘%’&5!55%?}’ 5 Rl GlSp APy S R BRAR g e
includi@ssdiie or more ingredients selected from beeswax, paraffin,
petrolatum, triglycerides, cetyl palmitate, vegetable oils, sorbitan esters of
fatty[Q&Qﬁ:ﬁ@&ﬁ@méoggcm%ﬁggq&ap%mﬁWQ"MEQ'%) u@ﬂﬁopy[ alcohol and
condensaion RIS AR RSIEs N serban estefo ot fally pedsand.. .
ethylmne oxide, e. gg yoxy thyléne so”bltan monoaleaté \}\3/ f’

Typlcal fatty components may be selected from the
Emollients, such as fatty acid mono, di or tri glycerides, and fatty acid esters,

dodecane, squalane, cholesterol, isohexadecane, isononyl isononanocate, PPG Ethers,
petrolatum, lanoclin, saffiower oil, castor qil, coconut off, cottonseed oil, palm kemel
oil, palm oil, peanut cil, soybean oli, polyot carboxylic acid esters, derivatives thereof
and mixtures thereof.

s Emulsifiers {emulsifying agents), which may be added either to the aguaous phase or

to the oil phase: Compositions of the present invention can include one or more
amulsifiers to emuisify the composition. As used herein, the term "ermulsifier” means
an amphiphilic molecule possessing both polar and non-polar regions which are
covaientty bound and capable of reducing the surface tension of water and for the
interfacial tension between water and an immiscible liguid. The term is meant to
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group comprising petrolatum, paraffins, vegetable oils, animal fats,
synthetic glycerides, waxes, lanolin, and liquid polyalkylsiloxanes. Typical
fatty components are but not limited to solid macrogols (pol eth lene

9818 Aqueous phase, which constitutes the hydrophfifc %4hgots
which mainly comprise water, hydraghilic solvents, surfactants, emulsifier,
preservatives, pH adjusters, flavours, colours and other hydrophilic
In0reeleBLss R AURRRILC AN MGh i e IR i ARLIGRS

phasmsr :ﬁe I‘Ipé)lar solvents in the form of Water ?eng)y%

glycerol, Sotbifol, &t aa?ﬁ’SF RAGSH Al Ay a5 A ERN polje{ﬁyq%e%éesaw'de

glycéﬁﬁ‘%d’&?%&‘f@@%l@mbw&%ne carbonate, and triacetin. 25
Lipophilic solvents, such as non polar solvents in the form of isopropyl

§|CONQh36\dc Eedbire-sBiaipigly eefistem il Grh) wiiehiRRM ) S adeth# itifed to,
|'p0%'I u@%@é&nﬁufﬂﬂ'é% Jfl_%tsc"t’ggs \?gye ?Jﬁ%ﬂa@h\g&% {/(%V(?ﬁy%?&earate

and fat amq esters alane, cholestero exadecan

isonamy PisBheha ANSe MBRES {ﬁers BH5ER féﬁ?ﬁﬂenﬁ i, 5591?(8\‘}3(—:-? jpylene
caste¥ efl %%%P&P%%T&ﬁ%%@%@ﬁ%‘lﬁ?ﬂ?@?ﬁé‘lﬂI%‘éﬁﬁq' (ﬁ?t%’éé?r&t SWCGW'
soylxéeaTatd, Potyoli carhonsiic agidesiens) derivea \ehsthd reohobatel glyceryl
mixtiigstaprasd) Emulsifiers (emulsifying agents), which may be added

eIt the ARSI RHASE AL Llhe Ut RDARE AMBASNOBAL RN o roty

present i vgné%‘t an.include one or more_emuilsifiers to emulsify th .
compositi e P R e e R R T R e a?%;%%rhﬁ? ers o
moldBiiieaplss 48 Sirry ot PRIAIRHRIen SRR MeRRBIGatH IR e monostearate
covdigily Bt dodrid T apableiofitedusingtinesssnfiiniestensioriter wideste or

and fardibg intesiasial innsiosblhelwasnisvatesansharrissibaJigyidnyiene
The {eiRds MEARIOMLRRRR E98A24 RGT @I%%Q&%Q%@:Qﬂr%néé %@LUH%UEEN

soap (ieter%ents ngIésﬁers %Jrgac actlve grgﬁnts and the like. The
emulsifiér 3 Cbxéecaf%onlcor |on|(§3 88 ai%e r781 h)Oterlc This includes

a vwa’éivgévﬁéfnyF%GW%W%W@N%)@WW%|ﬂfer%0n0~ or di-fatty
Exarmmitesskrsdfreon{t 2 muldBierSonigludeiividrargiyiot (iraEedeto, sRalptt esters of
estersinglediag, gicals 48apeidene giysobidiethilens alye! «ah¥eobs peG;
Stea@%ﬁ@%{%%@é%ﬁs %'%C&#h@Q%P o%l;glfafﬁtﬁwa@c? Qéo@PJBpé’u%R%ngéEQJs of

stear Iene ag g/scol oleate or Ealmltostearate )

ot I U ST 0 B G A VR e o
g|ycéﬁpﬁ§$§ﬁ5‘{éam§)i @%WIuﬂbfﬁ@)‘[&?@fﬁﬁ/(ﬁﬂtﬁpreth amulsifiers) and oleyl (oleth

emulsifiers);

Poloxamers that are polyoxyethyiene-polyoxypropyiene derivatives with
polyoxyethylene groups {e.g. poloxamers-188);

Nonylphenyl ethers (nonoxinols) that are ethoxyiated nonyiphenols;

Propylene glycol Diacetate;

Polyvinyt aicohol;

Alkanolamides prepared from reaction of fatly acids with mono or diethanolamine;
Fatty alcohols (e.g. cetyl alcohol and stearate alcohol); alkyi glucosides;

alky| polyglucosides; polyhydroxy fatty acid amides;

sucrose esters;

fatty acid alkanciamides;

ethoxylated fatty acids;

ethoxylated aliphatic acids;

ethoxylated fatty alcohols (e.g., octyl phenoxy polyethoxyethanoal available under the
trade name TRITON X-100 and nonyl phenoxy poly(ethyieneoxy) ethanol availabie
under the trade name NONIDET P-40, both from Sigma, St. Louis, MO);



10 monocaprylate); Sorbitan derivatives, that consists of esters of cyclic
anhydrides of sorbitol with a fatty acid (C12-C18). Sorbitan derivatives

are divided into two groups i) sorbitan esters of fatty acids %e. . sorbitan
YRGS, sorbitan monooleate, sorbitan monostearate FSPARREHH30013

sorbitan monopalmitate, sorbitan seggjuioleate, sorbitan trioleate or 15
sorbitan tristearate) and ii) polyoxyethylene sorbitan esters (e.g.

polygxyethmlens. Sorbiianmanesiaarale LRMEEN 60 TM),
polyogl%e @éleedwe? sorpitan tristearate (TWEEN 65TM), polyoxyethlene
itan

sorbitan monod é‘éﬁ%d EEN SOS"); Polyoxyethylene esters (also called

mac?B@éV@é%@@)oaPéy fREPES T IRRIND S Br Pty At FE K sta s THIGANEG 2
to Ca8jaofantdyayayietts/fame BiEol (PEG), e.g. stearate esters of 20 PEG
(PEG-40, PEG-50 and PEG-55), laurate, oleate, and myristate esters of

PEGRaloxyeibrena-ciheisase sHars of mardnkand @b AlegPaltied wo:
such gis e¥hers of the algohols: stear !: steareth emulsmerg% cetos%eeraryl
g

(incitrng EREs SrORet0a TR HboTol AmdMSddiahe PAGRTANIFARY,
ceteRRUATEHIRIALTY) HATHIEY ATISIANEM TR PN S FEERXKHRePE ™,
are piiylesjdstaiddimaliostyorypropyte akydiernataresavitim polyoxyethylene
grous ikeIgy POLOXRMETMb8G): Ne RWPIBeAYI-athersnenpnRokE thaloatRs or
ethoxdaigdnaoyahenals:: BreRMens.elysat Diacqtate; Pobvvinvaleohaky

30 Allﬁ? olamides Rrepars d fgogn reacttion qf fatty acids wgh mono or
dietRanotaming. Fatty SIconors (8/d" CayTAIRohol aid StESr&te RO
alky PETYEE¥fde ST ARYPIT S 6XIABY, TFOWR yarex 7 Tafty deie pithifsampies of
sucrové esteksefattsifrcidralkdntiasaidesh 86 dthoigiatstyfattinacidse,

ethosylatesiabiphaticiacigs aibrotale hiathealcahnls dad. octyl phenoxy
polyethoxyethanoal available under the trade name TRITON X-100 and

nonyl phenpx I leneox hanol jlable under the trade nham
NONTBET B Bt tAT G o L ST MK A 2B ees o
PCTIBRSHGETOSTE 31285 Ak AR ES a FRIBITH P PE AR ST 2y BldtizuiTates,
alcohwisorathoadddetil gifaiesidesmonium laureth-n-sulfates, laweth-n-sulfates,
isethionates, glyceryiether sulfonates, sulfosuccinates, alkyiglyceryl ether suifonates,
atkyl phosphates, aralikyl phosphates, aikylphosphonates, and aralikylphosphonates,
These anionic emulsifiers may have a metal or organic ammonium counterion.

Amphoteric Emutsifiers. Emulsifiers of the amphoteric type include emuisifiers having
tertiary amine groups, which may be protonated, as well as guaternary amine
containing zwitterionic emuisifiers. Examples of such amphoteric emuisifiers include,
but are not limited to: certain betaines such as cocobetaine and cocamidopropy!
betaine; monoacetates such as sodium lauroamphoacetate; diacetates such as
disodium lauroamphoacetate; amino- and allcylamino-propionates such as
lauraminoproplonic acid. Ammoniurn Sulfonate Amphoterics. This class of amphoteric
emulsifiers refers to "suitaines" or "sulfobetaines”, such as cocamidopropyi-
hydroxysultaine,

Preferred emulsifiers are those that have an HLB (i.e., hydrophilic to lipophilic balance)
of at least 4 and more preferably at least 6. Even more preferred emuisifiers are
hydrophilic emulsifiers having an HLB in the range between 8 and 20, such as in the
range between 10 and 20, Most preferred emuisifiers have an HLB of at ieast 12, such
as at least 15. One or more emulsifiers may be used in the compositions of the
present invention at a sultable level to produce the desired result. In a preferred
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ethoxylated propoxylated block copolymers such as PLURONIC and
TETRONIC surfactants available from BASF. 5 Cationic Emulsifiers.
Examples of cationic emulsifiers include, but are not limited to: salts of

WA %t ondary, or tertiary fatty amines that optionally rfeyF 20061050013

polyoxyalkylenated; quaternary amrggnium salts, such as
tetraalkylammonium, alkylamidoalkyltrialkylammonium,

trialkylpenzdammonig, %%'@Mi&]%grf DY AN Qb unt of at least 0.1
alkyvﬂy%dlnlum ha’_légaeﬁ( ﬁggsrg E?rlde S or bromlde52 a }Neltl as (t)tlgo ¢ o
anionic ¢ounte -ions, suc ut’no 2a 1% rf%"fes"d atedstichss vut™ 7
not FATRAPISNRHISRbYGIRREING EtRDStRTAE; q?maa%ﬂﬁelno%ﬂ%ﬁwwd irritation
amineusxideseof eredeiirridmatrete(eed srabediraoidihp EMuEiEnpleseaht in a total
amiaemxisterenusiess e udetho se o srareslauwgy Wiaethwamings,, even
OXid o A RRHABNICORIORY, QWQMW% QIe AN SERIBMING LI than 2
Anlor’gog mulglfl s Exa "f) pionic emulsmeés mclude ut are not
limitéd ?b sarcosmates es aE i"sulf’afeeg B or potassium
alkyleth sulfates ammonium alkyleth sulfates, ammonium

z ek dawethidh-sulfdie sd2édisethiohatemhijly pbepglsther gums such as
SU|fQB@dﬁ$aw&éﬂcﬁ%ﬁ%ﬂl&ﬁﬁﬂbﬁaeﬁ SuHanates alkdntham; celluloses,

prostielese At AsRele ARSI

gopyl and
aral % hospp%gqate e anionic emulsmers m?/

ave a metal or
organic amm TRRYLS erlgﬁs’ ATPHSRTR: BIRURS BFCBRRASA RSP TP
ampTUBitft $0iis itatige B sims Shise oy Teiting v elivinge grotipgels such as
whigheirvay begerotanatedydsvweetraigiguatbreany raremblcpoitairinguch as
zwitiiwaeesulsifiers. Examples of such amphoteric emulsifiers include,
but are not limited to: certain betaines such as cocobetaine and
cocawld propyl b talne mnoacetatesg uch as sodium

Sty JELEEL TR Y R BT Rt i dicdagas: such as

am|ﬁ@tw*amw%ﬁﬁﬁfcfzﬁﬁtsi@@ﬁﬁ@é@éﬁ@*ﬁf&@%ﬂﬁ%ﬂﬁ*ﬁmmﬁRﬁW@d&@mxnde
AmeatiiorpiBuibaateitimpticteresc 4 Gassoiampintere eoupisifierscid,
referndeptaiaiiesardistiabstaines”, such as cocamidopropyl- -
hydroxysultaine. Preferred emulsifiers are those that have an HLB (i.e.,

hydrophilic to lipophilic balance) 35 of at least 4 and more preferably at
foasF TSGR SpEre R e 8RO 6 o O Y ERRILIgrPopril
haviPigpehiMPBantthieFaatrct b areamBoand 282rigeh adiinticatungerneum.
between 10 and 20. Most preferred emulsifiers have an HLB of at least

12, suchagiatdeast1q Qﬂﬁn@omﬂr%@%lﬂg%ﬁ%m%{ 43 tB@nzy! alcohol,

Com& rHQXI % t!%eadgzqsaenétl 'zﬁ‘r‘é%”BQen o%lé'sts‘,grlgrlne slgr ea sE? ernozgt%camcp %ronopo[
desire resut n a prefterre
chiorocreso!, parabens esters, phenoxyethanol and sorbic acid and mixtures thereof,

¢  Humectants may be selected from glycerin, propylene glycol, sorbitol, lactic acid,
urea, and mixtures thereof.

e  Chelating agents, such as citric acid and edetic acid.

¢  Antioxidants, such as alfa-tocopherol, ascorbic acid, ascorby! paimitate, butyiated
hydroxyanisole, butyiated hydroxytoluene, cysteinesodium ascorbate, sodium
metabisuiphite

e  Suspending agents that may be selected from the group comprising celluloses and
cellulose derivatives such as, e.g., carboxymethyl celiulose, hydroxyethylceliuiose,
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WO 2006/108424 PCT/DK2006/050013 34 embodiment, the one or more
emulsifier are present in a total amount of at least 0.1 wt %, more

“E%leferabﬁy at least 0.5 wt %, and even more preferably at least 1.0 wt %,

LEYR*He total weight of the ready to use composition. IR 2fgo/030013
avoid irritation caused by an emulsiier, in a preferred embodiment the
emulsifier is present in a total 5 amount of no greater than 10 wt%, more

prefﬁp%yﬁegyeaﬁsro@anyw /ar&weméss.erggrm&%%%cQ@
Wt% d even more p e [efera n_}/ ?%reater }han 2 Wit%, based on the fotal

g tra 2 xtures ther
Welgh? E'tea ‘io use composition Igolymerlc thickeners which may
be added to the hydrophlllc phase; e.g. gums such as 10 acacia,
algigtcformmagesmailibimean Sodhagar) tagacanthismdivanthessing
cellnsssn esichinask S MEAAER RXEABIYEmhYErgRym et rising liquid paraffin,

hyd |
cartioners and Eﬁ;&%ﬁg L%iﬁ%%ﬁ%ﬂﬁp LR Bl

S an
i BARRS SR RSSO B PRI
po|ywi9ﬁia}@ohdéwehti'fes?ﬁ%?@vessﬂméﬁas|9nﬁé?§c§uehca§%ce§)ma%reﬁ§m as,
pH adiustebgaufietinirelydrss) wliichy ebaycbibuadd eddotting byltifoghdicivatives,
phasesush-AsigiRfhaneiRmidN eahagierasl] HNeR N YNINSuronate gel

trlet@e{mgm@&@%g@b&xm%mem@gigﬂmém%!&mﬁ r;s%%g% (@99&

acid, tartaric_acid oric aci ate salts an

et TG TR LIRS GHEh 178 RN G s =
hydrEpHiRe QF'I”pophiIic phase in order to mcrease the penetration of
Oxaprozin within stratum comeum. 25 Preservatives, such as

antENisnebiadiRoRMmHIebenzalkenilsmchi eridewbansy Bicehal, agomst will usually
g@'ei@@ﬁma@n m@aacésqny's%?en rRhgngl, vpaq@%%'lgm %%Qham? &;nta.nmg

acid I’OFIO O C lorocr soAﬁ)ara ens esters henoxyet SOI’ IC

SEEST RS TRSRER TR ‘Pﬁa%‘/"BB"s?&I%%?é‘aaVréﬁﬁ“dli}&éﬁrPf more
Brasdieste Weeq','fwtﬁm?ﬁeﬁbea‘d@shge @RPEZEEaMIRRNERSTiseRagEe or stability.
Chelatiivg agybtinss sutheasoiostackianmad edeficacidonAmtipidtdantsysoraints,
Imaartocer)enalysanr bt asid, Eﬁﬁﬁﬁﬁm’sjc@@émgaé%dﬂléwtﬁgteg%uffenng
E}j%@%ﬂh’%ﬂ&.h&f“é@éﬁ@? oy %‘éeﬁﬁn&é‘é‘i‘?ﬂé‘%ﬁ%%ﬂ SRGRL %F ioxidants,

%I m metabi Hite éu endin ents that may be Selécted
sta i 5% glﬁj?

oup ¢o m%‘?fé‘ ‘c%l?ﬁF RS IR AN S g p&'&*mesf skin
@é?b‘ﬁ%yw;ﬂ%&wr@eé?%w%ﬁ%%hm RURSSY2E52006/108424
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Topical administrable compositions of the invention are physically and chemically stable.
Where phase-separation of the lipophilic and hydrophilic phase of an emuision is a
problem, it has been found important to select an emulsifier that is less sensitive to

electrolytes. Therefore, in certain preferred embodiments of the invention, non-ionic
emulsifiers shall be selected as the emulsifier. Exemplary non-ionic emulsifiers include, but
are not limited to polyol esters including glycols and giyvecerol esters; sorbitan derivatives
including sorbitan esters of fatty acids and polvoxyethylene sorbitan esters;
polyoxyethyiene esters; polyoxyethyiene ethers; poioxamers; nonyiphenyl ethers. The
preferred ones are sorbitan esters of fatty acids and polyoxyethylene sorbitan esters.

The physical stability can be recognised by observing the tendency of phase separation of
the emulsion after challenging the emuision to physical stress. For example, the emuision
can be exposed to repeating cycles of “freeze and thaw”, for example 6 times, followed by
centrifugation. Alternatively, the phase separation can be observed after proionged storage
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35 hydroxypropylcellulose, hydroxypropyimethylcellulose, carrageenan,
acacia gum, arabic gum, tragacanth, and mixtures thereof. (r) Gel-forming
entspﬁ hickener). Suitable gel bases and viscosity-increasing 5

FHEJ% Bt (thickeners) may be selected from the group cEfnpRE#ye/ 50013
liquid paraffin, polyethylene, fatty oilg, colloidal silica or aluminium, zinc
soaps, glycerol, propylene glycol, tragacanth, carboxyvinyl polymers,

mqusﬁlbseb@'wmm%%% s;%rmm AFORNIIC RRVMELS fUCh,

eIIquse erivatiyes s

CHb %Sg(y ef‘ﬁ1 afc}{e?lu S EORSeR ﬁ”l%é%éf'a%@%%f%hc8m%‘?sﬁam|ose
&éﬁ\?&ﬂ@é’serﬂeo\ﬂ)al%?ts‘?%}ﬁaﬁ‘[@ﬁWTo%lHﬁ%aéﬁ?%éé?mﬁ%ﬂmla%h@tég'
(eateriepalisionate geb\upthaad rreemamingnsodiline ciloriceycanthalgydadpeisiic
nelugingincopyiena:giyealdsiginaie: MereseRMPRsRa ARGkt of
%lqg&gq%gﬂggwgesggm S&é‘?ﬁeﬂﬁx xanthan gum. 15 Thus, in topically

administrable compositions of the invention, the beta2 agonist will usually

be distributed in a liquid carrier system such as water or any aqueous
IbRtRmetRairhga ORI He PgRa Rt at arensrAlgarvRAIpparRd in 2 manner
Gonwpasition Sy comisinpbarenoreviine adigrethiends soemodifyoy énttascpurpose,
tBeidanpl By AMRERAIAGI6E s SERALPR TS MANCS - SiRIHIRY trlllysteativesrial or in a
ggﬁlye(%ﬁet@_om 985@&%%'99%#@&1@96@%' ecgﬂm&s}%wmzwtﬁgfgii%%“%g?ement

0 ointment base ?thé’g hi |c solvents, ga @hlhc solvents, emollients
W dt'SSO SRy AgERtEM a%ﬁu%’t‘ﬂa AN REFAEBRERRS HENTSSRARE therein
eﬁam@ a@émﬁcaéwmmﬁ% tospABAFRPESRAABIRIRAMY RigfeHts active ingredient is
susipeddihg tgerrtsget, fureticiyagentsigpeitumes] sitin a protectivetigents,
HREsAACETrantiSeRIiSs RREHERSERYAMEs: 25 tho Pt AN BHatEasIg uiation.
compositions of the invention are physically and chemically stable. Where

Qh,afgg Sefﬂ ratl%n of the lipophilic and hydrophilic phase of an emulsion is
Sbhiem: it Tas been found important to select an emulsifier that is less
§éﬁ§ﬁf\}§9tr@d@1‘é‘%tr‘?}%§h?ﬁé?éﬁﬁiylﬁcééﬁﬁlﬁr%@f@ﬁéd%ﬁ%@iﬁﬁt@ﬁﬁs #fceptable

thergdieetitiom boneiedivingrudsifierststallitheise lette @ Breemmudsifies
Eemptant BoBciorie RS HipisJaeHs tha iR neblnaitedte-ReiNeh
%ﬁw@éng&egmgtg%@%@ﬂg &'y@ﬁg %ﬁzﬁrm&mém.%wéém%a GWIING, e a

orbltan estfers of fatty aci oxyethylene sorbitan esters;

e S s 153 B RRIYE g Rprosch
ethers The preferred ones are sorbitan esters of fatty acids and
pokyeioyethykene sorbikimestess Hi3SMaatiohy Sieahstidaitityncandigods, uses and
REAPRISRLLE\ QRSeINING e Aenaans e bRBATesRPaIaRAR ththSpeutically active
%@@é@ﬁ@ft%p@ﬂme@%#Qsesm%'g&3% Mygmal@g%aﬁ% d,zi%@P'%?

e emu SI n can.pe ex tore cles of '"freeze an or

th'eal:m connec B trs e Sg seases Ef t%tm h as NSATD
exampe tines, folflow '” Ysuch as s, and

immunosuppressive agents

However, in preferrad embodiments of the invention, the beta, agonist may be the sole
therapeutically active ingredient or the primary/first therapeutically active ingredient
administered or present in a medicament because of safety concerns. Likewise,
dermatological compositions of the invention preferably comprise as the sole
therapeutically active ingredient, or as the primary therapeutically active ingredient, a
beta, agonist as defined herein.

Where it is desirable to add additional therapeutically active ingredients, one or more of
the following agents may be excluded from or not applied in substantial amounts in uses,



centrifugation. Alternatively, the phase separation can be observed after
prolonged storage WO 2006/108424 PCT/0K2006/050013 36 of the
emulsion at either 25C, 400C, or 600C for 1 month, 3 months, 6 months,

WK optionally after centrifugation of the dermatologféa/PK2006/050013
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composition. In a certain embodimegy of the invention, the dermatological
composition is an-oil-in- water emulsion, e.g. provided as a cream or

H%EHSEE rhBg AHoREtwe a0 iy E&%%é@@ﬁ's'ﬁ%%ﬁ@'i'.’u%e‘?@%ﬁ%@&%é%eof

ada ted in a manner so as to modify the diffusion/solubility of the beta2
agoﬁ'sct Within stratum comeum. The dermatologically administrable
pharmaceutical preparations are prepared in a manner known per se by
mixingrvatiiistarmmece Aicahzidpuadietbe recgastomingséorishatpupdeqatent
10 fopxamtpie Usrdislelviag. or suspending the active ingredient in the

base majerialior i & poyiondheent, t&@%ﬁ%ﬁﬁaﬂryfﬁ!&%ﬂ%rstgbeﬁeﬂgz

emul on whj cht e active ingredi issolved in one
R B R T B SR LIRT Bach Apotent

emulﬁﬁe‘*afﬁaﬂ” o %@Bréﬁ%@%ﬂéﬁ%ﬁ@%%ﬂ%m%fa&%a

ingredientdsriswsp esaetbmntdudgtnsion, the active ingredient is mixed

with asprEtion Rithehasesthanigsiai-aliesthe enusiicationanddheme patent

adde%BﬁQ%ﬁJ@U@@Qﬂz@ﬁgﬂe formulation. Further ingredients Further
mgredlents either therape utlca%actlve |n%redlents or dermatolo%callglsIDI

AcceptaBIESRGALATURYS SR HFBEETAR Wit e Bt
agoniSEHNaRIdeE Y B 2D amesftesineatt ot pRia TS IaRpiea tO NSRBI B the
nventicieiniorder. tosstrenigih aiscldnzprovte patentiate] aitiprolodzpi3e92617.
therapeutic action demonstrated herein or to provide a less toxic, safer,

‘ﬂ#ﬂ? %O&Vee&#%td R%ﬂ?&#%%rﬁ(%ﬁiu% 'Sﬁaﬁ@%ﬁﬁ'" téet é?gtﬂ} aacRF?m??t%Lte

Theref ore, in some embodiments of the invention iIcament

FRARRGRIEOR SR Y UK %ﬂ%%a%gﬁ%fgﬁwo?ﬂ%%gnf@&gmﬂ%ﬁo&&ﬁm& SHenesa
SPrenBeariditorsl e amiadiy ey B e rererfisHes HoEs rekeamplése Ibudilast or
thezmpaliticatlyuadtivedgrbdisats gen exaphpiapiplddion (RBRIyeatmentabidal
GoRnNechvRiisspe dispasan.Mbdhe sldinsuckins NRMP:S, Mfosugar.

immunosuppressive agents. 30 However, in preferred embodiments of the
invention, the beta2 a §on|st m ﬁ% be the sole therapeutlcally active
i

iy PERTRH: SPRREBRRh SH T SN SRR MRI & R GPRIGRINoministrable
sammarterce Bregresaitirrecriedicentidhfyscanise ynefttpicohasfnystamine;
[ikeliaseor deratto logicab conmpasitityes sef dtuenimvantiske prefatab{$SRI); a non-
GarRpaiseras s eRledtheraprulicall AcHYR Bgre e 05 ABINE IR gar.
therapeutically active ingredient, a 35 beta2 agonist as defined herein.
Likewise, these methods of treating exclude co-administration of substantial amounts of
one or more or alt of the following drug agents; & steroid; Ihuditast or a related compound;
& selective serotonin reuptake inhibitor (SSRI); a non-steroidal immunophilin-dependent
immunosuppressant (NsIDI) and an aminosugar, or exclude the co-administration of an
anti-histamineg; Ibudilast or a related compound; a selective serotonin reuptake inhibitor
(SSRI); a non-steroidal immunophilin-dependent immunosuppressant (NsIDI) or an

aminosugar.

The term “does not contain a substantial amount” is meant to define that the amount does
not add any contribution to the treatment of a connective skin disease according to this
invention. Typically, such amounts are less than 5%, such as less than 1% or even more
preferable less than 0.1% by weight. In even more preferable embodiments, the amount is
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Where it is desirable to add additional therapeutically active ingredients,
one or more of the following agents may be excluded from or not applied
in substantial amounts in uses, WO 2006/108424 PCT/DK2006/050013

W IEHEHE, medicaments and dermatological compositiond SE{RE2006/050013
invention, because of safety concergs: An antihistamine or an analogue
thereof, for example those disclosed in the patent 5 application

%%QQM%%%AW&'%@M &l aﬁﬁggsglgz%aeet@%&gt@&&p sitions
%pé%lzc t|on US20051 2 |budilast and related compounds as defined

by’s ruétﬁ?al ormuata 1 t eere|o'a‘tent application W005051293.

(Co-administration with a corticosteroid or a glucocorticoid receptor
rfiodigiatostdoidSetdctitesteototiiis reestatcedieitibidoysnéBSREY, emyrasy or
&Wﬂ&eﬁﬂﬁ@dﬁﬁﬁdrﬁﬁl dhapedants @miﬁ@@@&ﬁagQQQ%dﬂmﬁﬁﬁmgﬁénth rene
fL‘B&h"%Qﬁﬂ@&%@ﬁ!%@&@%&@%ﬁ?ﬁ?@%&%‘é& mﬂe'x%'ﬂhe adrenal
anc chlorAL g ra;sd dlsclogeﬂ g atent %)éa |cat|o
o o o SRR T e A ARe s AR thapigariprocs or
Qﬁfﬂre%&lemaW@?mgéﬁwet@wwvﬂﬁ%ﬁ@%@mwﬁrtﬁ@ione fluticasone,

ipredntions drimedwaonenttt Biflopieatdly. administrable composition of the
invention does not contain substantial amounts of a steroid, such as a

%glf@ﬁ;ef%@d& %P'é f,léEQE&f %HB‘BGHE‘EQ%Q% &)O&réﬁ!(?es Iﬂ)%@ ggtegrgoéerivatwe of a

comp ,se [lbudi asgo a}jrel ted compound; a selective serotonln reuptake
inhibitor (é@ﬁﬁ)asa re\orﬁesf@r%ldgfﬂ%iﬁﬁ%uﬁgﬁﬂlmo&gﬁgﬁéﬁ
immunosuppressant (NSIDI) and/or an aminosugar. In another
ahbedimienedivh eciotant osy pake divhie (S BRIA tBpicaily admfistaapl@ember of
CRENPASIBOLORIHRS dBYRRTIENIFIOBS thet Geaaisr SeRebARIS aem@w%qufxar&entrai
%@W&é@&'&ﬁ d#y%@d@%mmgﬁ@%%gn%mp&a% ?o%%e&lﬁg Cis“at ' selectiviey

n
reu e inhibitor (SSR er0| dal |mmunoph| in-depen
D S N 1ok & R EP CoRBURED e seroonin)

R edFres &%%&V@@Uﬁé%lﬁafﬂ@ﬂﬁr%iﬁﬁﬁﬁe@f'@lﬂ%@gﬁﬁ&f grRvightsass 10 mg
ere Y mbee wied ko b thid dottowdny . dixgrage it S aRdtcoidsd b dikastvengon are

relatedrepmperiting selealive serefomnin uRiakeninhibilantesiRb; a

non-steroidal immunophilin-dependent 30 immunosuppressant (NsIDI)

a[)gd an amlnosu‘gat ar, or exclude the co-administration of an anti-histamine;
dal immunc

TSt S1°A PTatsd (oM NS ERRAGRIS ‘PSSP PERTS Rk & HRdfRDy Includes
ESRY at?far?aé@%ﬁaéﬂﬁﬁﬂﬁﬂﬁﬁ%mﬁ@ﬂ%@mﬂw RS RIpprEdam At secretion,
(NS rmnnermiitosngarses a down regulation of the proinflammatory reaction.

NsIDIs include calcineurin inhibitors, such as cyclosporine, tacrolimus, ascomycin,
pimecrolimus, as well as other agents (peptides, peptide fragments, chemically modified
peptides, or peptide mimetics) that inhibit the phosphatase activity of calcineurin. NsIDIs
also inciude rapamycin (sirolimus) and everolimus, which binds to an FK506-binding

protein, FKBP-12, and biock antigen-induced proliferation of white blood cells and cytokine
secretion.

The term “anti-histamine” defines a compound that blocks the action of histamine. Classes
of antihistaminés include, but are not limited to, ethanolamines, ethvienediamine,
phenothiazine, alkylamines, piperazines, and piperidines. Examples of

Anti-histamines are bromodiphenhydramine, clemizole, cyproheptadine, desloratadine,
loratading, thiethylperazine maieate, and promethazine.
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that the amount does not add any contribution to the treatment of a

connective skin disease according to this invention. Typically, such

VEhOUIERATE less than 5%, such as less than 1% or even mfd BreUrA5H13

less than 0.1% by weight. In even mgye preferable embodiments, the

amount is WO 2006/108424 PCT/0K2006/050013 38 nil meaning that the
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to define any raturally occurring or 5 Synthetic compound characterize

By HsPUrBLRFated cyclopentanoperhydrophenanthrene ring system.

Naturbdy e cenppitutettidesidicidy erengeneralsy pissthsed ihbiheinetadrepaication
5 cortexis3Syothetzeepdigosienids e bedhplegonatassfaxagies ¥kt has at least
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10 The tenmrésetretivaseiaioninavaiakedsdaniies, (SRt idsisneanhisdeiine

any mephehRfodadhe flagsfaampemnnds that (inhibit the uptake af..

serotgrp\jn E Jeurons of the central nervous system, (ii) have an inhibition

constan{_a }6 of 10 nM or less, and (iii) a selectivity for serotonin over
oro BB 2HHRS RRRFRRAGISHRETIIE] ter RREERBIORDY of
greater than 100. Typically, SSRIs are administered in dosages of greater

15 thanedehmys - daysahieniuseshas Aptsiepressarts e BRIRE Ot RBleds
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A6 SEFSFRAMR BRI BRcHE 48R roinflammatory cytokine production or
secretion, binds an immunophilin, or causes a down regulation of the
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Classes
more '.%an one hydroxy group has been replaced by an aminc group (e.g. dideoxydiaming,

trideoxytriamino-derivatives). Moreover, the term “aminosugar” is also intended £o mean
amino derivatives of di-, oligo- and poly-saccharides comprising at ieast one of said

30 monosaccharides. Consequently, in the case of di-, oligo- and poly-saccharides, the amino
group may be the position of giycosidation.

The term “pyridazine derivative” is meant to inciude those compounds described by the
formula (1) in US20050176714 or WO2003104204. Such pyridazine derivatives are
3% phosphodiesterase IV inhibitors.

Furthermore, one or more of the following agents are undesirable in dermatological
compositions: a skin irritant, a cannabinoid or cannabinocid receptor agonist (as disclosed



of antihistamines include, but are not limited to, ethanolamines,
ethylenediamine, phenothiazine, alkylamines, piperazines, and
VJ)lperldlnes Examples of 35 Anti-histamines are bromodiphenhydramine,
(I’ezﬁﬁo%?g 2C‘S/proheptadlne desloratadine, loratadine, th|eth§ P&*ﬁ?%/ﬂw(}{)m
maleate, and promethazine. WO 20Qg/108424 PCT/DK2006/050013 39
Furthermore, one or more of the following agents may be excluded from

QQ&M@&§H%Q%E§Y¥HPJB@ %Wﬁ@%ﬁ%%é? Qﬁ é’ﬂﬂ'ﬁ;@!e(qs!%@tiosed and defined

a er tological ¢ mpo tion
%ﬁ UfjeS dy gn I an"%‘ pen Sc?r%‘@?a%ﬁ”s%losﬁ% i%{]ﬁnt ag?i'cit'on
ascggmﬁ }?@Blagtg)f' pepper family (e.g. Piper nigrum L Piper longum
1.;Qib%%sammbwd}pheﬁyasch@mp@mhdﬁwmmmascwmsttwmenyl
appstdtienithoids7an, arykJoritsoatglpsepiactie BIaeiye ddfined and disclosed
amwemam dé%ﬁl%ﬁé%l&‘é@@&%ﬁ@?@aﬂ@'&éﬂ%&“%@?&ﬁ@%&&’ a4 Qefined
SPORO el e S alRgsyRal seeaied LR 0LoHG NS Ul oses

o'} mine, galactosamine anné%a%’ aéAvATVES afd Fdsrietiose
ﬂfé‘r@%?,"@‘.jd.“fb%%h’%ﬁ@aﬁﬁﬁﬁosugar is N-acetylglucosamine,
N-acetylgalactosamine or N- acetylmannosamine is excluded from uses,
methods and compositions of the invention. pyridazine derivatives as
described in US20050176714 or W02003104204 15 The term
"1,3-bis-(substituted-phenyl)-2-propen-I-ones" refers to those compounds
defined by the general formula (1) in the patent application
U52003236298, e.g. 1,3-bis- (substituted-phenyl)-2-propen-I-ones that
has at least one phenyl substituent that is an aryl, a heteroaryl or s
heterocyclic moiety. 20 The term an "aminosugar” is meant to include
those defined in the patent applications, US2005130935 and
W02003097073, such as to encompass one or more amino derivatives of
a monosaccharide (aldoses and ketoses) and its corresponding sugar
alcohols (aiditols) such as trioses, tetroses, pentoses, hexoses, heptoses
and octoses. The aidose, ketose, or alditol has one or more hydroxy
groups replaced by any amino group at any position, 25 including the
anomeric position. An aminosugar is thus a deoxyamino derivative of an
aldose, ketose, or alditol. The term is also intended to mean polyamino
sugars, wherein more than one hydroxy group has been replaced by an
amino group (e.g. dideoxydiamino, trideoxytriamino-derivatives).
Moreover, the term "aminosugar” is also intended to mean amino
derivatives of di-, oligo- and poly-saccharides comprising at least one of
said 30 monosaccharides. Consequently, in the case of di-, oligo- and
poly-saccharides, the amino



group may be the position of glycosidation. The term "pyridazine
derivative" is meant to include those compounds described by the formula
“gl) in US20050176714 or W02003104204. Such pyridazine derivatives
%‘5-?6 ﬁ%)zsphodlesterase IV inhibitors. Furthermore, one off mgP&B 0013
following agents are undesirable in dermatological compositions: a skin
irritant, a cannabinoid or cannabinoid receptor agonist (as disclosed WO
200e{pP424 PCT/0K2006/050013 40 and defined in the patent
application W005102296), an antigen (as disclosed and defined in
W003088997), a scrubbing agent (such as those defined in the patent
Espi@iich JP7304647), a compound of the plant of pepper family (e.g.
Phper grdministrine céomgairprLofRi beteangdrstifaitoin) asuidt. as
5 eohpoundstiefinetpasdodtisclornagitottie: paiemidn applisatisra BROIIBAY) Rr-
@armﬁwlga;ﬁ@t@ﬁ%@&%ﬁ%&%ﬁ?%%@#&% g &ﬁ&éoa?%%@e#ypphase
ng%OW} an inor ;%nlc salt or an organic acid (such as those disclosed
define gfn ?ﬁ'«g p}llcatlon JP 06-048497), a hypoglycemic
agent (such as those disclosed and defined in the patent US4088756.
VWorogoeie 084524 PCT/DK2006/050013 41 EXAMPLES Example 1.
10 Fepitadynradministrable composition of a beta-2.adgenoceptor agonist. 5 A
pgparfmag@utical composition according to the ipygndion was prepared by

S 9. R- sal u te in th tery phase prior to mixing the
0| y? e)gHr I:t§ y h°§s§ X etﬁw cﬁﬁ)v\‘\\}ﬁ\g composition (w/w):
y

mﬁfébﬂﬁg‘éaﬁﬁsﬁﬁﬁatum 5.0 % Paraffiffoil 10.0 % Cetylan
@Mmbnmr@q@amgof cetosteraryl alcohol and §.p&#t of sodium
15 leayiisudatedie Qdbitelyoerybianna oaiemia®.0%.51& Polyoxyethylene
sorbitan monooleate (Tween 80) 0.5% Hydrophilic phase: R-Salbutamol
) gmpgehc &%sePropylene glycol 5.0 %

R-Salbutamol sulphate 0.5 %

Propylene giycol 5.0 %
20 Benzyviaicohol 0.5 %

Water: Ad 100%

The emuision was prepared by first dissolving R-salbutamol sulphate in the watery 'phase,
heating the two phases to 70 °C and then mixing the two phasas and finally cooling the
25 mixture under agitation,

Examplies 2 to 5 concern the treatment of cutaneous manifestation in patients suffering

from discoid Lupus Erythematosus or subacute Lupus Erythematosus with the topical

composition of Exampie 1 under the control of a medical doctor of Bispebjerg Haspital,
30 Denmark. The composition was applied to affected areas once or twice per day.

Example 2.
A 50 year old woman had been suffering from discoid Lupus Erythematosus for 18 years.
Her arms were somewhat affected and the fingers were severely affected with

35 acrocyanosis. During the years, the woman had regularly been treated with strong topical
steroids, but with fimited effect.
During an aggravation of the disease, which especially affected the fingers, the woman
initiated a treatment with the emuision according to example 1 on the fingers. After 6
weeks of treatment the subject experienced an almost complete recovery and the
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20 Benzylalcohol 0.5 % Water: Ad 100% The emulsion was prepared by
first dissolving R-salbutamol sulphate in the watery phase, heating the
hases to 70 C and then mixing the two phases and finall cool_ing the
?#(8&?8‘1‘ 050013
cutaneous manifestation in patients guffering from discoid Lupus
Erythematosus or subacute Lupus Erythematosus with the topical
conposiionalRamRle EhndriRe otk ot R, MeAcAl HRCtRnoh: was
BISE)ebé re] Hosmtal 30 Dﬁnmark. The on;tgosm?n was ap lied to
C?][l i U(? r ahother 3 months mamtammg [=R3] lersz re’&e 8 tOI‘ln .
affected areas once or twice per day. xamﬁe . 9’e roldwoman
had been suffering from discoid Lupus Erythematosus for 18 years. Her
Enampierd S07A owdranidffooted mddbdee firftreinoirore digvadslyraffEcrtitbwittpsus
&b agraeyanesisnipwingstiesear shiheiwonerbagreagularydeem eaied
WihrenoHapialGlar9igs. YLy Imited £feoli A Wing AR-Agar avation
ot disease %%thr'-%.% fe eo‘é'r%!!ztéfﬁﬁgﬁﬂ ihs ‘Z!Qﬁl]%{lcsa’ E@%&%’U“?%nt“&'?ﬁe‘éisease.
a freatmen with the emulsion according to examplé 1 on'the Tingers. fér _
BUERS FARARB S the SRR PR ehiEst BN Rt At Apiktreatment with
teesrrigiandctee MO 2 OGERSYU 24t G MEHKE 006/8806818 tharsympiongsificant
eédliceaidnrapascbnyifiem atoais hadaifealy geneyihae ireaimeataasmpietely

captinyed frp0QMeL3-1penths maintaining the fingers free of symptoms.
Example 3. A 59 year old woman had been suffering from discoid Lupus

Erythematosus 5 for 6 years. The symptoms started on the chin, but had
@'¢*most of the face. The woman had periodically been treated with

Stsnpo pidad ovaichst it sy fiepicafraacishimd stand Systemitosus for 32 years.

methiegexaieshidhydters significasigatiaueieetoithe faenrseack U gitn

A AGHLYHIN ©f IR SYIRRGTR: BB8,SHRIEEIRHALGH RDNIGERANith ercoquin

tregltment \[/wth }he ‘_gmLtlsm%sachr%p% to egaglple 1. After 4 weeks of

and stron ical COrticosteros U rited effec .

treatment, there was a significan Y8 réduction in facial erythema. Newer,

smaller patches of erythema disappeared completely after 1 to 2 weeks

ofunieaematrEsaiivplé the/A e ieas, dtd wommmititiskibe ivetefdgimgriament with

dircarial klspus BpihpmatostssitteIyears kb iR tHrRRSRWas #& Yk perienced

%%{Emée!ﬁ@u%&%@QQ&?@FE‘%@PE}%Q{QM&%@! bagk apd withgelements

spread to other parts aof the body. The woman had been treated with
é?éno%%%ﬁ'e‘{vﬁtd gt%ﬁ% %gi%%fnggc%ﬁcosteroids, but with limited effect.

Exampie 5.

An 81 year old woman had been suffering from subacute Lupus Erythematosus for 16
years. The subject was affected on large areas of the body with elements on the back, the
breast and the face.

The womnan has praviously been treated with oral prednisolone, chiorochin, thalidomide
and strong topical steroids, but all with iimited or no effect.

During an aggravation of the symptoms, the woman initiated a twice daily treatment with
the emulsion according to example 1. After 3 weeks of treatment, a significant reduction of
all elements was observed. After 7 weeks of treatment, the back was completely free of
elements.

Example &

Assessment of sensitising properties of R-salbutamol, Test for skin sensitization is carried
out according to the Magnusson and Kligman method (J. Invest, Dermatol, 1969, 52, 268~
276) and in accordance with O.E.C.D. Guideline N° 406 of July 17th, 1992, and the test
method B.6 of the 96/54 E.E.C Directive.
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During an aggravation of the symptoms, the woman initiated a twice daily
treatment with 20 the emulsion of example 1. During the first 6 weeks of
&re%t(gyﬁr%t&ge subject experienced a significant improvement of Iafr%(?ﬁer )
e emen?s, while small, new elements disappeared completé’l(}Wt'h 083%”3
of treatment. Example S. 25 An 81 ygar old woman had been suffering
from subacute Lupus Erythematosus for 16 years. The subject was
affected on large areas of the body with elements on the back, the breast
ngq tgbergace. The woman has previously been treated with oral
re(fnlsc_)fone chlorochin, thalidomide and strong topical steroids, but all
Thée e e G RaTHFRRI L6 BETHE A5 AV BT B Bl i
WIGR#R Arfienatration oé Haly wéatment with the emulsion according to
example 1. After 3 weeks of treatment, a significant reduction of all

alsMeHiHUASADFARUREN ARRI) Wesksakiusatnent, the RackWiSter an
%gmiglaeé[sealwree of elparpiant 3D ;xample 6 Assessment of sensitising

710G O SasSU Ve gays. . . . . .
properties of R-sa utamoif. est OY skin sensitization is carried out

according to the Magnusson and Kligman method (J. Invest. Dermatol.

ToeY 5P oesop NE @ibdng Getereistine Wt O.E.10V8s Godwires MOMEGing by
Jutty dershg 1992 tan ébtheitestomethatoBs@OfHh e=96kad B.E56 Rirertne 0.0625%,
W63 2006R08824sP T REAAQRARAYR dicRraseshie: The test item

(R-salbutamol as the sulphate salt) was diluted with distilled water to

prepare a concentration of 0.5% (w/v). 5 Albino guinea pigs of o
BEARA PRy ST ERS ERFBERT W eHE R S fiRipEpined by application of
Seeliepbitieatniperiotrafsivdciissfing deips. ZPheoNtsodtrilm iNiowiNe ovotizifrgtions:

Consentstion. (VR BkC 9. v6as deimrreiie dibysiniestin gdny  Eounadermal
route the following concentrations of the test item 0.25%, 0.125%,

%0, 0. 2% and 0.0156% djluted in_physiological saline, solution.. .
B T e B B RS R Rl on
HRAEPINCRARSR BY ‘B teerRERISHeR AR BEENTENRTERLELIRG WAy 2ad by topical
evisat Nt RbBlItRding teD Frieea tures! 8160 185 PO:BEYH) Ohe 2686eand phase
0062506 chittiedhinsphysiolegicalsatiaaspioition HaxinherteNopd ianipplied to
GRngentraien hdNgbizch WRS Seies RINGHBY-UAtalY-estRbISHIN3 0, 0.125%
and 0.0625% diluted in physiological saline solution. The induction phase was performed
by intradermal injection at day 0 the test item at a concentration of 0.5% and by topical
application at day 7 of the test item at 0.5% after brushing with a solution of sodium iaury!
sulfate,

Results:

No macroscopic cutaneous reactions attributable to allergy was recorded during the
examination following the remova! of the occlusive dressing (challenge phase) from the
treated test animals. No cutaneous intolerance reaction was recorded in animails from the
negative control group.

Example 7.

The efficacy and safety of a beta, agonist in the treatment of patients with cutaneous LE
can be determined according to a ptacebo controlied and double blind proof of concept
study.

Patients (at least 30 divided in two groups) with clinical diagnosis of either SLF or DLE
presenting with a newly developed discoid iesion in the skin are to be enrolled in the study.
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induction phase by intradermal injection with a physiological saline
solution and by topical application of distilled water followed by a 18-day
rest phase. In the challenge phase 20 where the test item is under

WO 2006

SEEIENE a4ressmg for 24 hours, the test item was applied td (P BRIoGPo0L3
the Albino guinea pigs at the followigg concentrations: 0.5%, 0.25%,
0.125% and 0.0625% diluted in physiological saline solution. The

il etian .ehﬁ%@tﬁaﬁ/ w&rwgm@f bpxmmsr(.:mém%%g?gﬁéi%xa@rmﬁ%aea one
ncentration % .an
‘E%@naé 6e§6)}1 a?te? ent a % a SO %INS I&IU s;on Xz%a The

test it |ng Wit ion o fauTy!

Fﬁ%@ﬁc‘lﬁsﬁlﬁ“ﬂﬁ%ﬁ?&é&?ﬁﬁ LR Eous reactions attrlbutable to allergy was
raeor et Uiegersmertiermado HAH 6 Wie gatiente erovbtdintbiee sbotugiibtreat the

esrasinetoihallengeythase -fram the o30f teateste siraniareds tNdatients will treat
%@@%Qﬂéﬁ IQ':I,%IE‘EE}EQ m%‘g&%éﬁﬁowg&%%'mﬂlﬁé rﬁgﬁotr}?r?ect twice daily for
gega ive congol graup. I;Sxam e 7 The effi icacy n%]:gafet e?)!—IP Le rgmphyl

OnISst I%’lntﬁs ea me : n S WI'[?YCSFaneO(U
8’@%8%ﬁ‘é@%’&&ﬁuﬁ@%&?ﬂﬁ&fé’%%ﬁ%ﬂ@ﬂ H}?araaﬁbﬁenmﬁ?arﬁﬁsa%@rea and
toneeiiansuifiysRatiching (andawit SOfivided hawaraptdagish withectipiehbnatogue
dtagnadsissefireitiver St- HrdkEnpresesting withadsaewly developed discoid
'@éﬁ@%i%ﬁ%\%ﬂ{éﬁf%&@@@ WW@Q%&&?%?{H@%&&M@ gs@@@ﬂ-ngﬁé"%!oba!

n

ﬁ?’t%-ll’g\l{)e}é‘%op6é%§ 0? %Afeg Fge ﬁ? ft I;yzleg %ns eth of traatment,
examined in the s nvestlga ors will'select ong’ Iésmnd(targe esion
on each patient and examlne this particular lesion at each visit. The

freatecaiedanuaseetpsteetRn0bom Vil be reedfnintses! @ecotréaarivetine following
groups =Hakot the-patientsirenrotieghs the study willdneatdhpupiselestrdous/
lesional uea-withithe cream 0.5 % of example 1 and half of the patients
will treat the selected lesional area with placebo cream. Treatments will
be performed twice daily for 8 weeks. Investigator will assess signs and

§9ﬁqﬁtﬁﬁﬁ§iﬁrﬁﬁé?ﬁ%%ﬁ§@é|@7m&éﬁ¥aﬁwpfw§ﬁ grrsitatiped according to the
Sdarrirgsaerephyr RasrbUlitissapld. [Adurativr) L sindstmenbision area and
the patient will asses itching and pain (confined to the target lesion) on a

vistiphanajagre JAacaleabbarelinaandialichPod pORRAL WRSKAR o the
gqi%&rpnenstcogeerberal |mepE0\femaent (??cor q b&/ mvestlgator) and patient's
assessment of gIo% rﬁprové’n{J tof %e treated lesion will be assessed

after 2, 4, 6 and 8 weeks of treatment. The investigator's assessment of
anpieraistitIscapmformeichecoriipgrontie feloimitis will be performed according

to the following score: 0 = absent, 1 = scarring, 2 = severaly atrophic scarring or
panniculitis.

The investigator's assessment of induration will be performed according to the foliowing
score:0 = absent, 1 = induration, 2 = severe induration.

The investigator's assessment of genera! improvement of the target iesion will be
performed according to the following score:-1 = worsened, 0 = no change, 1 = mild
improvement, 2 = moderate improvement, 3 = compiletely healed.

The patients will be asked to assess the global improvement of the target lesion according
to the following score: -1 = worsened, 0 = no change, 1 = mild improvement, 2 =
moderate improvement, 3 = completely healed

Patients will assess pain and itching in the target lesion using a visual analog scale from 0
to 10.



15 score:0 = absent, 1 = pink; faint erythema, 2 = red, 3 = dark red;
purple/ violaceous/ crusted/ hemcﬁ'?haglc The investigator's assessment
cLapmgOf scale/hypertrophy will be performed according to the following score: O
= absent, 1 = scale, 2 = verrucous/hypertrophic,. 20 The investigator's
assessment of dyspigmentation will be performed according to the
following score: 0 = absent, 1 = dyspigmentation. The investigator's

1. AbEEISsERRRalaraRnA P Lo BRRNIE gm&e S accorda%ll

o0 the following Score: carrin ='severe

derguatolRgieHl HAAIEDRRS I R= 0B ABrUISTaSSM & s ST eBn WHlvidus in
thebeqab Hestmentof ardingitodtheutnlimsingfaense:d iu&@@%hbm#ﬁ@&lu%@&cteﬁ

| e I ra
o i kR L Sl SR AR covon

CURRRYn GEts EERe g onéwF#oLaeaﬁg%ﬂherﬁﬁreswﬁpkwémmnzmhtzs,
andriogemiithpraensftrSundon pletalyihgelada3whbepatieniewil Serenoceptor

ag@ﬁgﬁg Eéﬁﬁé&%?z %&k&%' m&w%s&ﬁ é%?g!ﬁgé?ge?%ﬁg ding, t %a

the following score: -1 = worsened, O = no ¢ Improvemen
phasmacsyHies Yeaﬁﬁ%?%?r@ﬁ t@e’%?fmpletely healed Patients will assess

@aln and itching in the target lesion using a visual analog scale from 0 to

1 NAH5~CLAIMS 1. A beta2- adrenoceptor agonlst as therapeutlcally active

the skin of an individual in the local treatment of the skin
15'0f lupus erythematosus selected from the group

E Npus Erythematosus Profundus, in an |nd|V|duaI
wherein t @ beta2-adrenoceptor agonist is defined by structural formula I,
including a stereolgpmer thereof and a pharmaceutically acceptable salt
thereof, Y X-' z ™2

wherein the terms Z, X, and Y independently designate radicals selected from the
group consisting of H; substituted C,.¢s-alky!, Cog~cycioalkyl, Co.c~alkenyl, Ce-g-allcyny!,
Ci-g-atkoxyl, phenyl, Cr.y.alkaryl and Cr.aa alkheterocyclyt; OOR', CN, NH-CO-NH2, NH-
CO, trinalogenmethyl, halogen, OH, OR', NH,, NHR', NR'R", CO, CO- R', HS0,, R'-50,,
NH-SC,- R’ and wherein two of the groups salected from Z, X and Y together form a 5
-or & membered carbon ring or a carbon ring with one nitrogen atom (N) in the ring;

the terms R, and R; independently designate a radical seiected from the group
consisting of H, Cis-alkyl, Cus-cycioalkyl, Cos-alkenyl, Co-g-alkynyl, Cig-alkoxyl, Crqa
alkaryl, Cy.,4 alkheterocycivl, or wherein R; and R; together form 2 5 or 6 membered
carbon ring or a carbon ring with one nitrogen atom (N) in the ring;

the term R; designates a radical selected from the group consisting of H, halogen, C;.c-
alkyl, Cq-g-Cycloalkyl, Cy.g-alkenyl and C;.¢-alkynyl;



2 /R N R3 R2 wherein the terms Z&X, and Y independently designate
radicals selected from the group consisting of H; substituted C1-6-alkyl,
the enpune Joloalii, CaseoumkesiyC2-6-allamyl, CilsGatidkoxy|Cpbeitxyl, Cr...

aikae,_r‘(,WIWMIMQF&MKB%%QSW&WO%dN&ﬁ&QfME@vMHNﬁQ'NHR'
NR'!-I{‘"h genmethyl. halo 0 OH, OR, NH2, NHR', NR'R", CO, CO- R, '
HS% ) I§YB§'&Z"¥ ﬁ(ﬂ—ﬁgg% ﬂgea%’daﬁﬁerein two of the groups selected from

Z, X and Y together form a5 or 6 membered carbon ring or a carbon ring
the vétnome ﬁﬁ@@%cﬁé@ﬁh@%ﬁgg mmtémemal%%@egﬁ&%qﬁg@q ly
ignate.a ragdi elec 0 e group consisting of H, C1-6-alkyl,
e O A o6 a IR e o AR SR P Ry -1
alkary! 3ndaficnealkbeetpbysivbhangdin R1 and R2 together form a 5 or 6
wheR@mbRreskoear BeshiIng oF S:ertbel RBgWID PRefikgaenatga W dpthe,

ing. rm R3 designates a radical selected from the group consisting
\x -
@ O@%\}&goggﬁ? f,gfr@% é%iyl, C4-6-cycloalkyl, C2.6-alkenyl and C2"6-alkynyl;
46 the groups C1.p alkyl, C,~_6-cycioalkyl, C2_6-alkenyl, C2.6-alkynyl,
The(iet zaﬂ@wm_ beSpeth SBAR R06Ginc 18 WBRICIORNAHAAPUABANY MR
st - ituted wit s X %y , OH, cyano, nitro and halogeri;
R bl R vt sty pheny
MNgGHWRRBHP <cBndiétTgoPe the-airyt Cu difieyeinaiyd. XOg Brdtkemphd wherein 7
andCR=readicyimined i8-alisexyl. C,-14 alkaryl and C,-14alkheterocyclyt; and
wherein the carbon atom C1 of structural formula | designates an
asymmetric carbon atom having R-configuration. 2. The
The,Resr RIreRBERYRIT T 2REOOISY o actaivng, of ikriens themhenkritig R' and
R" @és@ﬁ&ﬁd@kﬁlﬂ&ﬂ|§el§i.@§3Gﬁdﬁﬁ‘tﬁ@%?ﬁﬂﬁ?%%@%ﬁ?l@%ﬁ%@@ﬂ[_C;,-s-cycioaiky!,
c (J_Igﬁ%ﬁliltlge_q%@err‘\ i anggcwhel@% and Y may be the same or different
* s’ hyidrido z g

~and and wheréifi 2 X are as defined in claim 1. 3. The
beta2-adrenoceptor agonist according to any one of claims 1 or Z,

Thwﬁm@?ﬁé%ﬂﬁbdgﬁr@?@gﬁtgﬁﬁﬁ?q%@%sﬁé‘gﬁé@lg@-@h&“g%&@%taz-ladr%noceptor
8. -alky 6-cvclo -6-alkenyl, C2-0 alkenyl and
o s B R by ) R gty snricnes R
enapHerEf ShilthEniD . RRERRREEREST RgfoRist selsaiertibubmstittregroup consisting of
ArmérantiiGaektady; Ereiesras Bereraninmericallits8richedRsroi; Coltersi
Cienbuterot; Ciorprenaline; C.oiteroi; Detereno!; Dioxethedrin;

»
7

Etafedring;Ethyinorepinephring; Fenotero!; indacaterol; Isoproterenol, Mabutero!:
Meluadrine; Nardeterol; Norbudring; Norepinephrine; Orciprenaiine; Picumetaro!;
Pirbutero!; Quinprenaling; Reproterol; Saibutamot; Saimetero!; Soterenol: Suifonterod;
Terbutaline; Tulobutercl; Zinterol; and 2 pharmaceuticaily acceptable salt thereof.
The beta,-adrenoceptor agonist according to claim 1, wherein said beta,-adrenoceptor
agonist is provided as the diastereomeric pure or as the diastereomeric enriched RS or
RR isomer of the beta;-adrenoceptor agonist selected from the group consisting of
Fierobuterol, Formoterol, Hexoprenaline, Ispetarine, Procaterol, Protokylol, Rimiterol,

_ Saimefamol and Zilpaterol, and a pharmaceutically acceptable salt thersof.

The beta,-adrenoceptor agonist according to ciaim 1, wherein said beta,-adrenoceptor
agonist is R-salbutamol or a pharmaceutically acceptabie salt thereof.
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17.

enantiomer of the beta2-adrenoceptor agonist selected from the group
consisting of Amiterot; Bamethay Bitolterol; Butaxamine; Carbuterot;
Cimaterot; Colterol; Cienbuterot; Clorprenaline; Colterot; Deterenaol,;
TholaxeihesthenodeiRte bl RURNRRE 6P BHYS LRS- REALRIYIms, wherein
saff BRSISIENat. Mapuieral Melyadring, Nareterol, Norbudrine .
Sreptmephine: Orsiarsag B BHlER Ot BRBEERANRAH K ARaRtfor use in
thepIsRAtEiiRn S e dnesicemanéterot; Soterenol; Sulfonterot; Terbutaline;
Tuiobuterot; Zinterot; and a pharmaceutically acceptable salt thereof. 5.

The. beta2-adrenoceptor agonist according to claim 1, wherein said ‘
T EhTS AR BIOUTRcS A1 R AL BFRERG AgPas wherei

 saith el RErepATERECE RIERET REN6rsHR fherneeufithlytuttivessyenoteptse in the

preagesisirsefette ehiormuthengroup consisting of Fierobuterol, Formoterol,
Hexoprenaline, Isoetarine, Procaterot, Protokylol, Rimiterot, Saimefamol

and Ziipaterol, and a pharmaceutically acceptable salt thereof. 6. The
The) Bpio:RAENSCEHIEF AgBRISt Bretrting o aXiPne, afiskiens $didl 8, with the proviso

thateta’rasi Raotaiidbaa0wl sl ienBr- salhtirnobk-gddharmaceutically
acceptable salt thereof. 47 7. The beta2-adrenoceptor agonist according

to any one of the preceding claims, wherein said beta2-adrenoceptor
The, BBtRead AN BRRERI P IRBIEEGREAING JotivRY-0en Of iAot i tthe, with the proviso
thapthpansiboaatéhe doeslisanenhdd. coneie @2 aeeRaRRRpIOr agonist
according to any one of the preceding claims, wherein said
beta2-adrenoceptor agonist is the sole therapeutically active agent for use
The PRtE: BREBAREBH6 PARNIFcRAERRINR. 19 claimbotaergie rutemeors fumis: of
LurascBryihertatasy oiesabelaiteCltanm8ovsthi Pagrevisembaiste
medicament does not further contain a steroid. 10. The '
beta2-adrenoceptor agonist according to any one of claims 1 to 9, with the

The, PSR P HHER ARPERE ARARREAGEEL MO ER FHER doMBRTRIN cvbanesugdorts of

LupbiseEbdtadratosns ¢te pistdid Quist aEeptHgdtrelaim 1, wherein cutaneous
forms of Lupus Erythematosus is Subacute Cutaneous Lupus
r them%tosus. 12. The beta2-adrenoceptor agonist according to claim 1,
TG R e i PR L T RPRIT 2 ECRS O B ARt d s M RY S HiHETpaEDlogical
megicamentatoByyisks. hedbeadddrenapentaibagnist asCoNdng: I aARY between

0.0vheeiteJeragiplogical medicament comprises the
beta2-adrenoceptor agonist in an amount ranging between 0.01 and 10%

by weight, 14. The beta2-adrenoceptor agonist according to claim 1,
Thenrssretndhendesniatotggitat aneetitionm ¢otoEomprjsesdien the dermatoiogical

mediREeAt B RRERN RE YS!, 13 AR ASROHI- A5G RELNESAount ranging between
0.05 and 5% by weight.,

The beta,-adrencceptor agonist according to ciairﬁ 1, wherein the dermatological
medicament comprises the beta;-adrenoceptor agonist in an amount ranging between
0.2 and 5% by weight.

The betaz-adrenoce_ptor agonist according to claim 1, wherein the dermatoiogical
medicament comprises the beta;-adrenoceptor agonist in an amount ranging between
0.2 and 2.5% by weight.

The beta,-adrenoceptor agonist according to claim 1, wherein the dermatological
medicament comprises the beta;-adrenoceptor agonist in an amount of 0.5% or 1%
by weight,
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i9.

20,

21.

0.05 and 5% by weight. 15. The beta2-adrenoceptor agonist according to
claim 1, wherein the dermatological dicament comprises the
beta2-adrenoceptor agonist in an amount ranging between 0.2 and 5% by
~ weight. 16. The beta2-adrenoceptor agonist according to claim 1, wherein
AWSSREBIsianirak madicament comprises the beta2-adrenoceptor
a2g0nist in an E{rﬁouﬁagﬁfg%% Bqé?vr\'/néi SHUahtPsos iy isranuiatrd The the
YEHAR st Hdpamaes et timdacat knmattnavesRiRRRin, comprising as the

| tmmmgicattmdimmm%?%#@ﬁa@%%@%%f %@Eﬁ?&%&@? e I

orad ot wejght. 48 18. A dermatologically
g ad-ﬁ@r%%%%&%ﬁ%%&gﬁca %agn%ﬂ?ﬁ% YRS Ser SR TRt AtlcR to
SRR RPRIIREYH: MEbRthRvieatRerandigheatisin, comprising as the
therapeutically active ingredient a betaz-adrenoceptor agonist according
a ll or a pharmaceutically acceptable salt thereof, wherein the
gtom at C, designate an asymmetric carbon having

fif?Y X H 2 /Rf R2 and the terms Z, Y, X, RI, R2, R3, R, R"
Pzd in claim 1; and wherein the composition further comprises
gyratélogicaiiy acceptable excipients or carriers and
contains the bazz-adrenoceptor agonist in an amount between O.0S and

2.5% by weight. 19. The composition according to claim 18, wherein the

beta2-adrenoceptor agonist is selected from enantiomerically pure or

enantiomerigally enriched R-enantiomer of Amiterol, Bamethan, Bitolterol,
angglaxamine Carbuterol, Cimaterol, Colterol, Clenbuterol, Clorprenaline,

e %@Zﬁo&r@n&, %)id?@tﬁeoﬁ’iin%B@;ﬁefgﬂwgemﬂepaﬂﬂﬁghemir the
2 :] nitecatengrikeintase AghrMa LRSI [l rdeterol,
mﬁ#@p@%r@nﬁg}@@é@%@gigg Orgi renaline, _Piqu%eter%ﬁ%%%?&?e@gl,excgp'ents or
o ujnﬁrenaline, Reproteral, S5t Aol BRIHFEL 8D SBRIEMRANGEfOR@FaINd 2.5%
Y YEIB E_'aiine, Tulobuterol, Zinterol, and a pharmaceutically acceptable salt
thereof. 20. The composition according to claim 18, wherein the

ThORE A0 GRPIRLIAE D BliS, 18, wherein the beta;-adrenoceptor agonist is
selected from enantiomerically pure or enantiomerically enriched R-enantiomer of
Amiterol, Bamethan, Bitolterol, Butaxamine, Carbuterol, Cimateroi, Colterol,
Cienbutero|, Clorprenaline, Colterol, Deteranol, Dioxethedrin, Etafedrine,
Ethyinorepinephrine, Fenoterol, Indacaterol, Isoproterenol, Mabuterol, Meluadrine
Nardetero!, Norbudrine, ch‘epinaphrén&,Orciprenaiine, Picumeterol, Pirbuterol, |

- Quinprenaline, Reproterol, Salbutamol, Saimetero!, Soterenol, Sulfontersi Terbutaline
! r

Tulpbuteml, Zinterol, and a pharmaceutically acceptable salt thereof.

The compositien according to claim 18, wherein the beta;-adrenoceptor agonist is

selected from diastersomeric pure or diasteresomeric enriched RR or RS isomer of &
beta;-adrenoceptor agonist selected from Flerobuterol, Formoterol, Hexoprenaline

Isoetarine, Procaterol, Protokylol, Rimiterol, Saimefamol, Zilpaterol, and & |
pharmaceutically acceptable salt thereof,

The composition according to claim 18, wherain the beta,-adrenoceptor agonist is R~
salbutamol or a pharmaceutically acceptable salt thereof,

Z22. The composition according to claim 18, wherein the betaz?adrenoc:eptor agonist is in

an amount between 0.2 and 2.5% by weight.
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32.

selected from diastereomeric pure or diastereomeric enriched RR or RS

isomer of a beta2-adrenoceptor agogigt selected from Flerobuterol,

Forrnoterol, Hexoprenaline, isoetarine, Procaterol, Protokylol, Rimiterol,

Salmefamol, Ziipaterol, and a pharmaceutically acceptable salt thereof.

21. The composition according to claim 18, wherein the
ThieERRARNR BRHOFdiRR fsEHRIR 15almitarais Shahstarmdrsnatieatlyr agonist is in
armecepiablel SaB%)ervh, 22 57) 2 00M Pasitictha aRoling{o claim 18,

wherein the betaz-adrenoceptor agonist is in an amount between 0.2 and

2.5% by weight. 49 23. The composition according to claim 18, wherein
THE SRTRCELIERACRUPIDT 57 slaenidGn whersiBLmeotarBusitoDYss, ib. 596, form of an
erpilsinror2cbaerhy aveitt, 24T he INARBAGILRD AREALNN &t RRIRIND - Bioam.

wherein the composition is in the form of an emulsion, a cream, a lotion, a

el, a liniment, an ointment, a pasta or a foam. 25. The composition
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ergmisilsion. 26. The Composition according to claim 18, wherein the

composition is an oil-in-water emulsion or a water-in-oil emulsion. 27. The
Thcomposition according to claim 26, wherein the emulsion is an oil-in-water
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as gel. 29. The composition according to claim 18, wherein the
reom osition is formylated as a foam. 30. The composition according to
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the proviso that the composition does not further contain a substantial
.rhanggunt of.a corticosteroid. 32. The composition according to any one of
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therapeutically active ingredient in the composition. 50 Abstract The
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tr’_gatment of connective tissue diseases of the skin, particularly with
respect to the treatment of cutaneous forms of Lupus Erythematous. The
medicaments comprise as the therapeutically 5 active ingredient a beta2

ThaWBABEERION ABEHShgl tted%%%@,ﬂ%@%ﬁ‘%ﬂé%@l—?&&&tﬁ%n is formulated as a

topical spray for skin.

The composition according to any one of claims 18 to 30, with the proviso that the
composition does not further contain a substantial amount of a corticosteroid,

The compesition according to any one of claims 18 to 31, wherein the beta.-
adrenoceptor agonist is the sole therapeutically active ingredient in the compaosition.



der_matologi(_:al compositions without ssjﬂn sensitization properties and
which contain enantiomerically pure or'enriched R-enantiomers of a
beta2 adrenoceptor agonist.

Abstract

The present invention provides effective and safe medicaments for the treatment of
connective tissue diseases of the skin, particularly with respect to the treatment of
cutaneous forms of Lupus Erythematous. The medicaments comprise as the therapeutically
active ingredient a beta, adrenoceptor agonist. The invention furthermore relates to
dermatological compositions without skin sensitization properties and which contain

enantiomerically pure or enriched R-enantiomers of a beta; adrenoceptor agonist.



