STERO DAL COVPOUNDS AS MELANOGENESI S MODI FI ERS AND

USES THEREOF GOVERNMENT RI GHTS [ 0001] This invention
woeInsded i n part with government support undePCTHS299/002658

No. AR41880 awarded by the National Institute of

SEER OD AAc €O POIIYDStAS MELANOD GENESIS GAODIFIERS AND USES

certain rights in the i nv,lgﬁiak%%l:l ELD OF THE

| NVENTI ON [ 0002] The pres j ntion relates to the

identification of conpounds that nodul ate nel anin

synt hesi s (nel anogenesi s), and the use of such

conpounds and conposEOVERNMENTRIGHTS nodi fy (e.g.,

i nhi bit,): nj uct | IS | '
fovo1) &1 ¢ ety §PERh S4Bl REHR Kb 2 i BN b Bt S Pl B o. ararsso
awarded by thetNatinsal fristituteanfdlealthu sédcbrgdingb, tedthited Statpe Gosertment has certain
: gl anggenesi s activity, such as conprising (but not
rights lﬂilreril VeegminC)) pi gnmentati on abnormalities and

hyper pi gnment at i on,FIHiD @K THEINVENTION t he

inventjon. It is to be understood. that such conppupds
0002y - hehfsRrasaf taRtigf lredp thederbran o ﬁowpﬁﬁ@ttﬂ@rmodulate
melaniﬁ@@ﬁb‘ﬁgﬁ—lnaﬁﬂé cdifiCaReink Vikd ¥f fh cHRpblndi&@ Bmpositions thereof to

~ BACKGROUND OF “THE I’'NVENTI ON [ 0003] Sever al

modifyp(ely. i iokibitd melam prodetnin. dbsumesntionatse relefesite neghbdsdor preventing

his appl,i.cation in order re fully .describe the
and/or i B RS AR et el Bl relefs LR iaRoi sl SR hesty el opsuch as
comprigingqb@Siét EinfifedadrPiglentali6s ebitalified érﬂr}’gfg@ﬂﬂgﬂ@&tﬁﬁ&ﬂﬁﬁing the
I's incorporated by reference herein. [0004] .
componedsafaby reenégmilhis 40 be undirsipodthansicheonpennds naxbe used cither alone

orim o3RRSl S0 L ADTRONES LY /50D G

Pat hophysi ol ogy 97, Oxford University Press, New York,
Nordlund et al., eds). Ml anosones are forned by the

fusi on of two BASHGROUND QFIHENNVENRION 5 dar k
bi ol o4 ' ' i [ A, SER
100031 P * G E1ah B STt HAGCRTGI Hrr B AR K] his pplication in
order torerine frlbsdesérilathy state oftthe att hatvhodrthsrisvgntion @ettains. The disclosure
agaj nst traviolet radiation. Melanismprefers to the
of cacki IR BB AN AR R orBSaed bareferieh gerein
[0004]ani MBI N elahb8 tENSMIREZY nflanihingedg8G AR dPRgdiefles called melanosomes
nmet abol i sm of the am no acid tyrosine. Mreé

(reviewsddniQriayal 1998, melherligmentary $ystemedPhysiodogyeand Rathahiysiology 97,

ring..net aholl s 0 he, ani no, acj osi ne. Def.ect
Oxtord A TFSAENPE T Sk LR 31 L MY BRI R SRR py the
fusion 6f tvdd type®dfardsilds. Mlanie i darl Biomgié@?i%ﬁérﬁ Ibiochrome) found in the
_ deficiencies such as al binism [0005 he ability to
skin, haipfeatBersnicpleni syes,and segiednteny] egmbranes phmagy paimals thahconfers

protectmngc{ﬁms%l%rg{?io'i%?%f?@gti .%gﬁm‘éﬁx . ?&?%%%ﬁeﬁ&it?{ﬁ%afgrﬁaaﬁin in the

variety o hea related conditions, as we
tissues ©f Sininlgi animodp ght ch@sistrpef maachi degepdsgiietht atdtaboliss & the amino acid

desjrabl e, in the_t t t of di d h
tyrosing.g I rg %%g?c%ilg{:)glg@h&s a&%@y{n? P%TE gﬂ.ﬁ%p? E)rpg{la%ruri%rg%esiglsolism of the

i LigEe Pk Al AR, e in (i
v Y FPAREE PR Al GBI Ui ot .

melanigrgheanarsult mgngindetetibn defiaienstasstch as athimysm.
[0005] The ability to control melanin synthesis, which in turn, alters skin pigmentation

may be used advantageously to address a variety of health-related conditions, as well as cosmetic
objectives. Decreasing pigmentation is a desirable outcome in the treatment of disorders such as

melasma, chloasma, post-inflammatory hyperpigmentation, solar lentigines, and the like.



cul tures. Inappropriate production or overproduction
of nmelanin is considered a cosnetic problem by many
W0 pbmsdol s. I n particular, the ability to reP@ES2009/002658
[0006]NY PET PTBEELILiB1 toPRedi SLskin @&oﬁﬁ?hasf gihfhtddcoRRIeFlBRS iRiterest in many
freckles or aging skin generally, is of interest to
culturgsp dpappaepyiate pr@éwtiqmgora)vemr@@mpn @ﬁmeé@unm conpidengd @rcosmetic
since chl f eck nt ar 0Si ts that
problegu la/e n%ﬂ%lwga zgse rf | RALt 03 cuSI?r bﬁﬁg t%heﬁncf\é ?ran%g%qj?tl%}, such as
that foufi€ rEAR&pbR, freEdesdTGgirgkif géﬂeealf_*yg acbfandredt ehlividuals desiring a
i ndi vi dual s, such concerns are a ified in aging
uniformremplerien. sMorenyes dmcwcbwaaa%fm% 3ndarigmentavsdeposits that appear
[ | Y. ag
sfter oD REP BRI R e g B G M Ry T REOE R and cldery
1nd1v1<afaﬁa§udhfcohhﬁn§\@1fe| a@hpl@'ﬁbﬁ&ﬁ aginp oyl vidals € Mdegd, Wit ké&ncing years,
desirable. [0 nber of products have been
these mweqltdiﬁeam%mp@l &akalqy@é? aligappeargad frpmgReiEddy fobecome
permalg}ﬁ G Bgysc(gf dng l‘%yéq 34 lvﬁl%ﬁ ’ngqs X@J) ledRABID
active substance or S ntat
[0007]descr i Aedniber bf ﬁodﬁ’at aate héen dﬁydlBﬁe@t’ﬁéhffebyddmeasBmﬁ(m

pigmerg@g{m ggril\eﬁs}/fg Bg}qa \égcqsé]?arl{ls? ﬁaéirgétﬂgo%gﬁyeil}r{o&pawwe substance for skin

de- plgmég{aQGH'delggcrfb‘éd?hlfU‘S MBYent N 6q)39'§3heHy‘d?&ﬁuﬁo%e can, however, have
per manent de-pi gnentation, which results I ncr eased

serioup$ide ofentsiftapplied/ol atléreg pdiod afpgiome. eRipoapplieatian of hydroquinone to

skin i 6 P, 157 €10 TeBP e e PR it it TS R Fsed
photos@nslti GiapsEhe g upBh eRp&Ee tfomurmmug}ac iB}droquinone can be
adm nistration), retinoic acid (an rrritant or

adminigfegedoin C@rrmaﬁlopsmth eqrtisanet(yvhich qanéhleab@slm én‘éﬁfNS@ aher problems
follow ﬂé{l f@(ﬂﬁ}mg?rgf%n [9 19§ EfAl(y Bu%tXnt iyhc?)fl 2 Ell‘ia Pr(r:l?ant) to
qve gd Fagki'h

€en propos regut’at 6r’s” o

increagel therefficaty @Ehyd@quﬁdneal I of t hese subst ances work by
ei t her bl eachi ng existing ﬁ gment or preventing new
[0008]5; grrents vay&yId S rwbﬁtm% ierhger ReoPgeed for uge g regulators of skin

plgmeltnt)é{l% | ARS: al% Qﬁh? d ﬁﬁétgﬁé rv&%ﬁ b eﬂh%ﬂ&gﬁ%ﬁs&@% p?%ﬁent or

production o ani n. Pat
preventEmg mpWQ),i gdeﬁcsuynﬂhess bh mhnls;lengﬁheampu@nya sf ooposse] thepsincipal rate

i B RO S S R SRS S, descrives

the usd-bfRqubRisRBpYRitioRs d3Rpridig ﬁE&Qﬁﬂe&é @fd bhRad e ngﬁgﬁﬁ@é hhibitor of
resorci nol derivatives as skin |ightening agents. WO

an enzgigr M@Z‘&ddemlame§ymbm§ 8 RatentfNy. Sskdi2ey40i dgierdress tiag use of certain

resormaof c?etrltho \géosﬁag L?lélr%lll %nr@%g%engsh l\’?@?%@lﬁ)gé ggf}% %%{;]c%g%osmons for skin
lighterkh gswhEﬁtceﬁ\ﬁaer?ros&a'ég thhAng esedotdPREmalicR¥le@bitAs plant species
preparation for skin |ightening conprising

indigenousyiel Can3dse s Si Batgat No.de?§0s249 deseribas@nextarsal prenagasfonger skin
li ghterfu%&&ﬁp?r%ﬁr?% po) %y%%&?ﬁér&@&%Clm&élggsoa]ndﬁﬁfi? ﬁl%[;éok?%g’ iflibitors of

in erythema an
tyrosinasey NWiCt 29/0901,1 dmaﬁlaasranmgelatfof eﬂlﬁhtm@ﬁqﬁ af)bh)aha/ and/or skin
derivative.and salts thereof

plgmelgatzcirh ce@tgl%atge@ggn%aargostﬂgm%tévq aé@tsgité thrqpf U.S. Patent Nos.

I
5214 PRI 08, e O S Lo

agentsi denti fyi ng conpounds that alter
[0009] In WO 02 98347, Manga describes methods for identifying compounds that alter

melanogenesis in melanogenic cells, more particularly, compounds that inhibit or enhance P

protein function. This method is based, in part, on the observation that P protein function is

2



mel anogenesi s in nel anogenic cells, nore particularly,
conpounds that inhibit or enhance P protein function.
wakiog/1smavhod i s based, in part, on the observar¢DHS1002002658
requ1r5c’i o ?kﬁief‘ céll—iﬂ&llb@l‘lzhﬁérﬁaﬂﬂﬁ(ﬁﬂla@@ﬁnﬁétﬂéﬁlﬁleﬁﬁbid&ﬁrprotems and is
| ocal i zati on of tyrosinasé and other mel anosonal
requirgst for bprrlnsfullaw@smssera@qlmty aud fstanggertesfsun melgnogsnissk types.

activi eneS|s anogeni c c
10010750’ ] OpP L ReGRBeFEEE D s MEREANE OB Sy bty or increase
melanGEMBAY nﬂﬁletahagem@&uml iSe@WOMArE133€ meéeadﬂﬁxgem&tesbaséu upon the
nmel anogenic cells. See WD O 1 1131. These studies were
discovegsthet St@gmmuadss@@t/@mt malanegaresis 6ape b ¢gusing g mislocalization of
tyrosnriaggltlgécﬁ &Y ¢f a?m%ﬁg O%?z%n%n o@tﬁé;sésgyAlgﬁ;WP; 90(?7/ 1 1041 5. s, directed to the

prepartdredt partsauirdisdesyl tpﬁn&ﬁ,‘,, a2} Qiéé in d&ﬂﬂ(ﬁ;ltlcﬁlsdblf mhﬁ:dc or
to the preparation of particul ar diacet trimers
therapguiisi yse, for dpeeasigypsianinoiyathesis apd §w&en€a%¢n forethg b@btepelg of skin.
use, f t
001120, Pl BRIl dlRe A o S R g Bfhons oy jqqreasing
melanégenesis. 4. 8dPasntNe SoBiM(Ecﬂort@amteh odreated tommmreasnrtg @Bknin
for increasi ng pel anogenesis. U. Pat.ent
synthegls appe cyt]e%)%J (glggmﬁqngg PigIneRtation oad[rran}sﬁ'ep%gf qf‘étam diacylglycerol

compdWRESNIR. ?)ﬁ%hhﬁ%' §53?O@? {saRel|s 1&?&sid§%ﬁ§fﬂ§ﬁtﬁgon in mammalian skin
plgl’rentatlon yamn|strat|0n of certain

via adwiragiptigh pé eertdin O GragdentsU.L5S. Pzacrami 0.Mp35453 3932 ddedted ¢o increasing

s b B B B B ELEERL, HS otcoe os.

6, 750220 @hd 6805 804 aRAdidRted o tHE [RALiBEhtioR Jf PEStEASIAREVABY Bdceptor-2 (PAR-
of nelanin in nmel anocytes by adm ni stration of

2) pathwaypnd mitricopiide ygthesis maduiitoraresprctixgly, argl thgisgse pomgdeating
are directed to the identification of

plgmegtag%glaese- activated receptor-2 (PAR- 2) pathway and

[0012]ni t i cAodesteibey idvesmanyatttticalk htse bdehgivesdsed @ ychiardesired

. their_use in nmodul ati ng nment ation | evels, &10012 As
pigmepfatiern lenglg of fskin. rﬂ@ﬁﬁ%‘d@ﬁ%a\wnmﬂﬁ@@ ¥grogyinone, retinoids
. : ;
T e kO
compouedts ol dsn@pisdions H@reaﬂwlmwmk hae pauqatstibmable. Precise application of all

these QOBTHGHTUE PEHA b BERE IR dhe Riron sl e i g ine of

demar@dﬂi%%tb'e%mt%ate'arv%%‘@ %oﬁﬂﬂzlateG%Féa@ Rf e skid 1stﬂ:&1ﬁ6nt apparent
conmpounds is necessary in order to achieve u>é3| red

Moreoyers glany of these gomp@inds saudej sk ipfitatienand dhéreferdarsowetsuch compounds
as of the skinis

has unfleséraglgr?ﬁ/ f?eCtssél}:m(é ?maqa:f%ro%% ‘el of these conpounds

[0013]0 ause AKiésctibéd h@tindthegitesent ih&él&fcﬁfzﬁldréd@@ tBé nSefdr novel agents
npounds has undesirabl e side effects, particularly

capablf:gfrqgg}@@ng@?q{qqugnes[samg] As described herein, the
present invention addresses the need for novel agents
capabl e of regul ating nel anogenesis. SUMWARY OF THE
[ NVENTI ON [ 0014]SUMMARY ©OF THEINYVENT QN esent
inventjon_is directed to conmpounds th
190141 dent Iy alirsbysreet ihe e @gé@w S Qireid Yf%BQﬂ‘H@S that may be
identiffe@ My c@l1- Hﬁé@ﬁk@gﬁn%icﬁ cohﬂbo@thﬂ@f:ontﬁ)‘l" %%%généé’?‘sr 9n brief, compounds
scréened in cell-based assays to identify conpounds
were scrapEdd| iv colf-basadt asedys ite gdentifilcompounds capable of controlling, and

particularly, inhibiting melanogenesis. Details pertaining to the screening assays are described in

the Examples below. The results of the screening assays identified a plurality of compounds that

modify (i.e. inhibit) melanogenesis, some of which were not previously known to exhibit such

3



particularly, inhibiting nelanogenesis. Details
pertaining to the screening assays are described in
W b@Esatpl es bel ow. The results of the screenP@yUs2009/002658
act1v1t§‘§§@MﬁlefsdﬂWlhéh 8¢ kdoRinlb affettiim SthnSgBaY NNStabRathed @fiffkMation of the
.e. inhibit) nelanogenesis, some of which were not
activity pémmmdiﬁﬂnsmf melanggangsis ins hetpaesent sorsenotroberatasshoyalidity of
af ect nmel anogenesi s. Notably, the

the eolghry F SRR a1 ) of Known modi T1 ers” of

[0015]el anopigNgSidht idvehfién RrtB&@fire 8FEQENCAE idnbifidbtesh éthReviously
validity of the techniques and_experinental approach.

unidentifigd steroréal mylareasnesinipbihitosn and thefraisefin pentenllieg teg) redncing)
ent . fj Lon,® u
plgmertﬁtgg?% 91 1 vztro ? 1d. 61 yivo, sppq{cgt\{%r%bslt%rns%g gltab%e%gsw modlﬁers of the
presencrmteﬁtmri ara ge;(rasegtatddeccguw fepmua gnentation in in vit r o
and in vivo applications. The novel nel anogenesis
nodi fiers of the present invention are representated

by the formula I: | or a pharmaceupjgfal |y acceptable
salt, solvate or prodrug thereof, dnd stere0|soners

tautomers and i sotopic variants the e[0016] Wt h
respect to in vitro applicatigr -tube based and

ed to test the
gt er oi dal

addi tional cell-based assayf

ability of nodified versig

conmpounds to alter nel 3 s. In vivo applications

are directed to tMe.admupistkation of at |east one of

t he novel steroidal | anogenesi s nodi fi er conpounds

to a subject desirouBethereof or in need thereof to

control, and particularly, to reduce pigmentation

| evel s for prophylactic, therapeutlc and/ or cosnetic
oraph?%%%?ﬁ%arl]ly[aggéepﬂebl% r@aelf"(ég%ga(ﬁgwg 1y El}éé‘g(gh?ﬁed(j&?ﬂ%lsomers tautomers
and isgdpievhiiangs heewoges in manmal i an skin pignentation

1001615 o o1 Wi TenpaAa *BE 2PrLBHsgE: Erihbe haragndpgdiigel cell-based

assays Sy beQfsed toRETTRE ab1ﬁﬂeof3195@1(f§ﬂtv'ef%ﬂ§1s‘&ﬁldlolﬂ 's@rdlﬂlé’l%hip%ﬂnds to alter
may contain one or nore of the steroid rrpoun S

melanggghedis. h@l\)\’e\’ObWﬂCiittFéﬁtaW d]@@:t@dstorqu acﬂmgmsjra@pn of at least one of the novel

enesi s 8 C a
stermanréleeC gEnesis F]né)éiEGfO el 88}616) d(?s t8 é’l élh_]egf: @ﬁsw}ég%ﬁngeﬁé og}n need thereof to
control, ﬁﬁldl particulgr] yetb aedige @@@h@tatﬁ&ﬂe%]@i&rﬁropﬂwmkl @@rapeutic and/or
enconpasses a net hod for decreasing pignentation in
COSMCHGAPARPIAN skin, hair or wool, and /or enhancing the

[0017]br ' ghtlﬁry %d&&%rﬁﬂﬁthe:ﬁésgn l‘ﬁ%ﬁlfd Sﬁ%{éff}fy Q%ét%d is ],pre()s%%ted for

adm ni'stering t an e I've anount o
effecting clianges iaonpomalbisn das prgrxb@ﬂhtfmr@mrﬁmg&opﬁhl&pp@em&ﬁi of at least one

nodi fier 0019] Anot of hIS i nyention
steroidaBioRRAN gt § FEfeah (i S i 3 ahbF Geimpgpisions of this

mvennbh %@%maarpoﬁ@&mgpe JF tROREFRES %fnsahn&cwmeﬁ hwe%en ahtified as
he manufacture of suchconposition, useful for the

Inomﬁtmeémwénmg@ﬁmsondlt|ons i nvol vi ng aberrant or unwanted
I ncreases i uct and uent | ev
10018121 o apc PEARG G Pilbfpecidp TE5E Bimen G o pf raucing or

inhibitidy n3él e odBdsi STl AHOGRN B e hitiorPén ol pabseh Y RES RO DR Heareh Qg

acne, seborrheic keratoses, nelasma and
pigmentation in mammalian skin, hair or wool, and /or enhancing the brightening thereof, which
comprises topically administering to the mammal an effective amount of one or more compounds
described herein as a melanogenesis modifier.
[0019] Another aspect of this invention relates to the use of a compound of the invention

in a therapeutic method, a pharmaceutical composition, and the manufacture of such
4



chl oasma are particular such di seases or conditions.
This invention also relates to processes for the
wee@pas#vd on of the conmpounds of the inventi onPCT/08209/002658
compolsﬂloﬂ PR 618 tre@MRaM bPBSHditi hs TRV ARG ABeFhit JTRFivah®RH increases in
of the invention or a conposi tion thereof may be
producalpmané gonsgquent deyvedsf oﬂmglemp; gnfle ft parfiowlat, dideases ngaracterlstlc of

| imtati freckl e ug- i nduc
sbnoril) s Bioach s B sARenBBEmi BREutort GFoP Rotut A CRAAP A Byptasma and
chloasf@ aS@pditibul aPieR disee8RQIoF B&hcﬁtx&@f ThRSBSentidBl aBMBlad’do processes for
chl oasma. For sone individuals, body whitening over a
the prepayagien of thecogtponnds efithe inventdersi r abl e and may be
achi ev er [ :
[()020]m:)I anolglga rﬁlgs lléshli%n odtn%gn ?%}6?1%1%% (?i‘ﬁgl? of t% ifvention or a

compo§ieiRAksdred fanay b\@iip?;ﬂfed td O 1df hlyﬁe@lgnhlé’rititﬁfn iaslpeafg, withéut limitation,

present invention provides conpositions, inclu | ng.
age SP%‘é»sﬁi%ikieé’ Jryerinduger BygerpEmIatonn Bost- inidarpmatedy Byperpigmentation as
seen 1 C&ﬁp UPESH ﬁ% kEJAﬁ)sEle?&{lWandaJﬁ%anﬁu 'Fto?%rﬁe %nd1v1duals body

I oconmpati bl e or broinert carrier, excl
whitendig esent larger drba of the plintis désitabke dndvueant b@at;hlé\lw widsariore generalized
. or ceuti cal osi.tion can conp ri se one or nDre
apphcaéma? & TEMRETAES ifor BLHnerEYAn ORI ceBPEroR Higreot
[0021]COMPOURdSH Rhert BeR! BiE %Pésehﬂﬁ%ﬁtfoﬂg)r&\ﬁﬁés%o sk, 1nclud1ng
cosneti c and pharnmaceutical conpositions and treatnent

cosmetie fdmuditidhs coopeidinger @mpouad er abmpqnhuis mﬁdmthaidny and a suitable

. ac ta ared. and furth
biocorfGHBRF H i T e BEERE RNt 1Bt ol RechrshsBdiainiition, the
cosmeGOBPPHabh Bl cEUTRIpdsTtiod réaﬁ)t:orﬂpﬁéﬁm%&fe Jfi compounds described

i nvention with various conpounds or agents that may
herein.hMaseeyer.ithecampeinds of theatreseotisrvention useﬁd hin ghe, copmetic and
S tenin or.._ sk
phamzfc{égﬁ%é E?%ggggénst eﬁldr}fe%%l%n Sm%i%%(%ccf 1950 ?rf]lgrellrh Nais {1111 8harmaceutlcally
acceptitieapprepared ahd usal conposition can conprise one or
nore of the conpounds described herein, individually
[0022]5r i n Ie@nﬁdrthart 3sBFFwihe RressRNKROR Providesqonmrdsisions comprising a

om0 ARV N EFR I ST SRS SO, v e

like efféettqn Ilnehinoigmems pstulch) as, fahexampbe, @xtl&e dteinvbrtghtererﬁgamtse ot skm

. the foI ustrative. dr BRI EF DESCRI PTI ON
lightengse 'cfoéﬁf Iny s U riBace G omoeision s comprise
one or Fl}{b% @f‘ih@ oM ?@Qﬂf@s de@&%kdq{eréﬁ‘rmhi@/ﬁiuﬁfl%/ M"kmhgﬂld\%ltﬁ’each other.

treated with a compound of the invention.
[0023] p| ct ur@télex/\@bjects alkbad vantiges wilbbedoowd apperedt td td)nse sk[l Ibabis]the art from

resent.i. t he
s consify o pb e Bs ng S red Bt FREST b Bl Rith el Bnce o e
follow1ﬁgguﬁ£ra{1%d%hg§l s was perfornmed using Adobe
Phot oshop CSZ. The area of nelan|n oganules was

sel ect ed, !
I
o S GO PR A8 0 Ml

MelanaderapMIBIOB, treated with a compound of the invention. All of the pictures were taken
under identical conditions.

[0025] FIGURE 1B is a bar graph presenting the results of quantitative analysis of the
images presented in Figure 1A. Analysis was performed using Adobe Photoshop CS2. The area
of melanin granules was selected, and the melanin content was calculated as:

Melanin content = Black/Grey pixels x mean density
Total image pixels




[0026] FI GURES 2A and 2B are photom crographs
depicting the resulting sanples after Fontana-Masson
wGer@ongam Quantitative anal ysis was perfor medP@BUSIP09/002658
The ﬁM?&%th%F@%% 9Rr@ntdgRYreaiRs] Wi th respect to
Figures I A and I B. The results of the staining of
[0026]t hese EEGYRES 2Adnd 3Bese phetomiebaraphs depictingtthofesulting samples after

can- Aneri c in equival ent decreases ~
Fontarigfin S sfe b BeRt ey o R BR BT a ERpe AR Argipshop CS2 as
indicatEl ivith r8§pect tol Figﬁlrre@ﬂ’m Al 1B, THRREANIRGS kHe drdi g%fz&se samples
where C= control; L201= conesssine; Arb= Arbutin
lndlcawh that megmrreconleritwé@éngmdémemem skig editivalent dmee@m/ﬁo 60%
follow%nlget eiap r%q v{l{}}l]%ccta{lg%%n (gttpe\:/ 12n Vel 1%1nn:¢a iSs Gr%éj}lrl&%%? %tl%aély depicted in
FIGUREeZ(agﬂldﬂé CadotrbNaQes= chbAdidsihe; A GIGbEtiA.S hathﬁﬂ ﬁl@he 1 image under

epi.cting the overal |l results of the testing
each cwﬁb@was grownior thedayt } bireatmentand deimages %é&%&aWQ eaiment (the

ﬁqﬁ Jhe results show
quantlt?a‘gl(ré ?;ﬁgf an&nl%?(g)rt] egdr?{é ra%g%'&‘ff)% Cﬁ]agﬁner i can skin
[0027]eqUI v aF W RAES fseagaph dedtiddife wivehlltreqdts € te t©ftirg of a compound of

npound of the invention, The data is_ the averag of
the invSRHpTy 1 jBe Mefagi BV AR T iFabdEFRG IR AL The results show
athat n‘[@éﬁ?ﬂb t f@ﬂf-l GR&G{ah 'sﬁr?ﬁl@lui’%?eng 8&&5:@6@6@0 40% %Nith treatment of
indi vidual l'y. | 0028] FI GURE 4 conprises two set
a compwod oﬁﬂmrlngtmn'mhs T dlptavis dvesdvetageerd 2dfssﬁsrtre¢amd-under each condition,
Anerican skin equivalent (a different |ot of MEL-B
cells) at Days 10 and 13, treated with control and
the melnidlcditéht P ¥EIH Qe whbBeteRRMEMIAATIUEAIT the inventive
conposition was 1.0 mM (equal to 356. ng/n1)..[0029] '
[0028]F| GURHEF I@'éBE:pﬁ i:@esrl@s depisels 06ph¢hon@ng@pb‘g@alp kigws) taken of African-

Americ enpﬁkﬁ:t | ngvasl%nﬁ_é i er A?t ?fgaﬁhﬁg?l:lvs gﬁ L(? [%rgtrg é%é}?fi with control

and witt ﬂhe iB@Atoh. OTh@SonIMehﬁatEjrgcbﬂ the ﬁ)vcntﬁ@éﬁrﬁ;ﬁbs\fﬁdnhw@@m) MV (equal to
and the invention, at Days 10 and 13. The stai ned
3566%@ﬁﬁ)es depict a denonstrable reduction in nelanin
conte
1002910 T G RE D borb s GobSof bR AL R Heliink BE rosults of
Fontarmri‘das:%emsttaﬁhm@bf dlg)ltchatsamleamf A feioamt-Amnieriehn skin equlvalent (the same lot

ica ski val ent decreases ~ 30-4
as with Fighie, Polaih foatrgwgdhﬁ veRtiehat PayeHt ssh!3- [B%%J,Sffmed samples
depict E'd@ﬁggstx%blesreau&ﬁfn' iRSndhniRREAHQAT Cr ogr aphs (top vi ews)
taken of Asian skin equivalent (MEL-A), at Days 13 and

[0030]16, t riH&IEBEV iska greph p@Ber&m the tdsulthef thesedies alepictldan Figures 4

and 5, \%Fu)(f ﬁar qik r?“@%ﬂ{ap Bﬁf’a'ngg réﬂ-ge t r a ?l’lser‘ltﬁglg%l}:l {gﬁ&%ngdecreases ~

30- 40%&“@1 tBRh &8 tifa &ﬁ@ﬁ&ﬁd@f@lﬂiﬁp&&cﬂﬁpl cting the results
nt ana- Masson staining of duplicate sanples from

[00311a fi | r sEIGsItJEW i5fa sasesof sfmtwn@qqgrvmsdmp vigws)Daken afsAsiael skin
I et
equlvaileﬁ %MFE%%EL%?If%% fé) t{eﬁ ng]f goen rl?)mcp tfle nver’?fsgn The

appeartaﬂitfe af tlessantplast d&k}brﬂ&@ﬂe@ thad trd @A vith bﬂl@mﬁlelﬁittﬁi lighferisithe skin.

mel ani.n cont en
[0032] FIGURE 8 1s ‘a series of photomicrographs depicting the results of Fontana-

and

Masson staining of duplicate samples from a first study of Asian skin equivalent, at Days 13 and
16, treated with control and with the invention. As with the MEL-B samples, the stained MEL-A
samples of the present study depict a demonstrable reduction in melanin content.

[0033] FIGURE 9 is a series of photomicrographs depicting the results of Fontana-

Masson staining of duplicate samples from a second study of Asian skin equivalent, at Days 13
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[0033] FIGURE 9 is a series of photom crographs
depicting the results of Fontana- Masson staining of
waelopblisabe sanples froma second study of Asi aPCEKEIW09/002658
and 1 6e BHhté@hethlconfbl LRMASitH BRNHvdRiont R8N RE sihplRs ﬁ‘aHI the lﬁrﬁ Relidy,
th the invention. As with sanples fromthe first
presenquug)F igyre 8sthnstatnddrMELgdy sam@les toffi ghesprasenée stuflfEtepict a demonstrable

{8 nt study depict a denonstrable
reducuroggﬁeqé%ﬂnc?fn agmze'il content as wel|. [0034] FI GURES

[0034]1CA angIGOREY R ALAPIeB @feegﬁgﬁg @gsénhﬁg estebdlss d¥fthd §ifidies depicted
studi es depicted in Figures and 9, and denonstratin

in Figurps® ape P agidrdeaomseptingthat/melaninsdointeng gfiAviah skin equivalent gecreases ~
0 %% W eat ment by a conpound of the
40% “g%\c}éen?%g‘ibyﬂﬁcf’ﬁfﬁ?@hﬁ BEEEFH‘ PSR O THE | NVENT! ON
Definitions [0035] When describing the conpounds,
pharnaceutlcal co o03|t|ons conta|n|no such conmpounds
and nmet hodREAAILED DESCRIPITHON OF siall {5E
])dhn&?% following terms have the follomnng neanlngs unl ess
rwi se indicated. It should al so be understood that

[0035]any of Wihles desziribirigethe deipoelsf plidrimabeltionl ¢omypdiitions contammg such
su stitut d wg;h a variety of substituents, and th
ComPOURES ey (Boq /el Wit Hich icampoRRds 4nﬁt6@ﬁu>@alt*pas,.thecfmle&vmg terms have
| R r
the fol%S%H rl%hg% ﬁlﬁlggs(gg%: éleggg%{ﬁhan dsthlaﬁid al%@éﬁ%@dg&s@?&ﬁhat any of the
moietied‘l@fmled @zﬂtlabelbwrma.y Beadybstitutedd wahd vatibty' of |snbsltm¢tmtqo hod elat the

nces un he. cont ext. clearly dictates
respecly GG o GCTHiS L inkiHgieauch 1B BRELMOGRE REjfdbfiadsope
[0036]i Ncl UdgS QRGN s gﬁécﬁiéﬁﬁbh%ﬁé theadifyeﬁdedsélﬁ% e stp@idr ¥Hghs “a”
descri bed herein and/or which will become apparent to
“an”, ando w”wlsmuglﬂ(mfb@dwsmﬂ%e tlm‘ton@@@nlqaéadmge& ¢therwise. Thus for
i's Qsur e.. » refers to a
exampfcFRSY i kg MNPy B ok wieOE BBk sefif of e tpe
described Hegdne hid/oadvkich ,wrﬁfb)éhomaﬁ*ﬂ}bz&e&)tb ,thd%@tp@fs@iﬁ #¥lled in the art upon
het eroaryl, heteroarylal kyl as defined herein.
'emhn$@b$@§@ﬁﬁaﬁlve exanples i ncl ude, but are not limted

to, for I 20 .
10037 ]cycl ohé:{%J i&%@ 2PBo chigmﬁé%zg e‘lr%}%e)ff’ g ar ]5’ hﬁ’y'fogen ' fieyl,
cycloalklyg clycllohetefoﬁﬂc'ilﬁ]arylAEgyllaElhylnbetelroaﬂ@l Sletemozﬁyg heu&rbaﬁylalkyl as defined
di cal -NR2 ere R2 6 .S hy n, alkyl,

herein. {{eprssnigfive eé@@Pkﬂ%é@év%PRwe ngk nited i ek doetyl,
cylcoh@;?}l@ir@@r{)}fyeyclJﬁ‘éiﬁﬁ{%ﬁ{ﬂearb&ﬁll eJe‘ﬂ%Ml ﬁer{%)f'ica%q%lﬁaddsthﬁ

li
drogen,” al'kyl ,” al koxy, cycl oal kyl cycl oheter oal f
[0038]ar yl, &Agylainknd” refeet temg‘pk}y br radetad FIRF W(OWR*?, where R*"is hydrogen

o, QST L A5 RTAEETRAS ipo n

2 is [aRied gk PO alkoX ¢, SRRMIMYE, Iy BRIR¥eASHIING, aryl, arylalkyl, heteroalkyl,
cycl ohexy nethy carbo;%lan1no benzoylan1no

hetero@g@ﬂe@pg@l@%}émsmﬁa hergm |R¢mesep@039]examp,ly$ wlude, but are not
llmltedhtgf ﬁ)&r%gfa%rﬁr? ?[ryp%n? e rcﬁo%leg aﬁ’%}(’lg‘f%@ ﬂ\géjlo}[rexyfzzgihyﬁ

carbonyISubﬁd |bbuicg<uarainbemﬂzylchﬂxbhymﬁﬁn¢ Bebthedikeups recited in
the definitiagn

C.

[0039] “Acyloxy” refers to the group or radical -OC(O)R*® where R* is hydrogen, alkyl,
aryl or cycloalkyl.
[0040] “Substituted alkenyl” includes those groups recited in the definition of

"substituted" herein, and particularly refers to an alkenyl group having 1 or more substituents, for
instance from 1 to 5 substituents, and particularly from 1 to 3 substituents, selected from the

group consisting of acyl, acylamino, acyloxy, alkoxy, substituted alkoxy, alkoxycarbonyl,
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"substituted" herein, and particularly refers to an
al kenyl group having 1 or nore substituents, for
WO p@vasaed from 1l to 5 substituents, and parti cCRCEHDE2009/002658

alkoxyb4rBOhyiatthod a&ﬂQﬁ Ehﬁéﬁ%ﬂ%@ amff), ﬁﬁl‘ilﬁﬁl:alfb‘bﬁm highddhMdRylamino,
consisting of adyl, acylam no, acyl oxy, al koxy,

aminocapstylaxyt exd/l airkloxy, azido, carboxyl, cyano, cyc oalkyl, substltuted cycloalkyl,

halogegmyﬁxgxyi nyI l&ﬁ %ggznboggt @82&03 omzﬂhloary oxy, hloﬁgo thiol,

alkyl- S%OT)-nQFﬁ[gI@)é’|aHéSIY—rS(®)¥|and%E}MlST(U)}2- azi do, carboxyl,
cyano, icloalkyl substltute% cycl oal kyl , “hal ogen,

[0041]hydr oxyAlkoxedtrefernior the graup ARk oxhere Bu bs allobit B@ﬁlmﬂar alkoxy groups

1ncludet rlyylov&‘:’lalg((%x e\,((amgrelt Pt}aeﬁlﬁl(x%( Xt%oyt(glnggr%i)&fy, I@?o;jgx?' k%)&@%%?ert-butoxy,

sec- bui ktﬂpyntoiﬁ,flﬂiéi(ot:@ IBQIH&E:SIWH)M&B{ add tM&Qik% R24 l S
Parti cul ar al koxy groups |nclude

[0042]exan‘pi Subsitpted alkoxat’ stydes hose @peups reqited pp Wnltlon of
" L
SubStlﬂltng h%)l(é'in Eff%i)t at? z%}ﬁy ﬁega'??o M&lﬁé%y F)E) B%Igigléﬁ[(gdﬂ%e substituents, for

1nstance$ub1$ﬂ Ittb Gtsebhtﬁhémsg )and Ipaﬂicuﬂielfy fidmdeo Qrsobmﬁudfrﬁs;lséledted tfrom the
the definition of "subs tutEd' her ei n,
group consistipg PLaGY), acytasiino.asylonyaalkexy subsimyed, skkpmsy alkqypycarbonyl,

alkoxy@RbEn iAo, A&, §ubsft19.§tcél Qlﬁirﬁ)n% I{chmoilx%/lt @mthocarbonylamino,

substituents, and particula From 1
aminocatistyldxye mty$ , argek gcizatd, f:alrbnxylheyaypmml(ladiqéJ sibstitgtedfcycloalkyl,

ratose g S50 BN AR Rk PRSP oH SRS O SRoR, iy iony,
thiokefUhEd1] 5114%1@(@)%@&14@@) nQEﬂLBEIDT)\fl and@dFyN9@Lhony! am ho,

an1nocar onyl ox aryl, aryloxy, azido, carbo% ’s .
[0043]cyano de@xwatbpynvlansu@stqfqrat@ﬂlecgy@umé‘l Ry IC(ON dg@ﬁe R™is

I k
hydm%a’u’b?[;?('a r;(' 8“%% og]f)ﬁb%yd(ﬁ?ﬁ? aﬂ]( ?r d)?'y Oal ?okg?g t hi ol ,
[0044]a| Kyl -1y rei%fs)’tb-rﬁﬁr@valenﬁhdﬁyﬂatea(a@ang-radiékﬂ gddups- S{rfdularly having

2-. [0043] "Al koxycarbonyl am no" refers to the group
up to abwtﬁéae(@nm@nm?@ pRYEC Ul g 1yhasch ]@Q@h alkyl, fxpm 1 49 §|ca@pn atoms and

still m&%ﬁ)b&q/fﬂp@llgf 3R %céx‘ﬁoﬁ%&{s. Phe ﬁ %ugr? EhaIL g/gje either straight-

ers to nonoval ent satu ate ane r

chaineglj oobijas chpeal t’]Thi:uie&nIl;' exanplifgeduyy grOupliEmmh ad inedayi Joaghyl, n- propyl

ticularly as a «
isoproRy BB YhiearRuGhde PRI, 'hB?’éV%Pﬂ% m.OFi?" ot ke, g ferm “lower
alkyl” EFER R ARy PFBups H@vﬁ%ﬁj kOB REDOA afftad. nfﬁ'@t)érrﬁealﬁﬁ”hﬁ% includes
strai ght chai ned or branched. Thi S term i's exenplified
CyCIOQiyylg’F ougefireddieloas net hyl, ethyl, "-propyl, isopropyl,
buty [.s-butvl ..,ert-butyl "-hex L, ,"-0oct .. " ) "
jouast -0 XA P e e Y BBl obstived
herein,tdad @'ahidulﬂty@éfb‘i’s fo2at 2Ryl lerb@ RaGag DOR k@ BFbstitRAtst BrAhstance from 1
yl" al so includes "cycloal kyl s" as defined bel ow.

to 5 SUP@{M@]‘S agg particularlydram kyp 3 subgtituends selseteé fignpthggroup consisting of
acyl, a%ﬁ&rb}n% éfﬁnyq ?g%g&,sﬂlib%ﬁtg%dgqllﬁoé’u Ql?&%%cléﬁbeo%yl Qﬂ%g(lggarbgmammo

amino,Substitifed @ntiso, aﬁﬁﬁodaﬁﬁir@/n(aﬁnﬁdimb&lyl #@nino sa;ﬁmbcdruamﬂs);y, aryl,
and, partj cul arly fro ubstituents, select

to 3
aryloxy,raéhipt sab %%waewcgai éosblpstgggﬂd cyg]@?yké{}n’hﬁ]é)gela,éwdwl heteroaryl,
keto, ngtl' %Malk&%gn deitieed bRy, tmbwt RO r,n_ﬂl}]lg}, alkyl-S(O)-, aryl—

oxycar am no, am no,
S(O)-, akhyh&@bzb,mmxdla,ryla‘iﬂmmar bonyl am no, am nocar bonyl oxy

aryl Je) do,. car box Ioalk
(00415 P KN el ea o TemEsabieisd SFar badidel sraws ratingi, o 1

carbon atoms and more particularly 1 to 6 carbon atoms which can be straight-chained or



keto, nitro, thioal koxy, substituted thioal koxy,
t hi oaryl oxy, thioketo, thiol, alkyl-S(O-, aryl-
WEL@OPA34d kyl -S(O) 2-, and aryl-S(O 2-. [0046pCT/US2009/002658
branched\ K¥is@&eh is'RERDHTILS bgilgvcﬁipg @adﬁ@stmemyféﬂe fldte0e ethgfbine  CH,CH,-),

groups having 1 to 11" carbon atonms and nore
the propsitent ésoheers (e.2, fdb@fbﬁfbo andt GHECHHCEh-)ead thrlike.

strai e rbman d This term i {1 ed
1004715 " G oo LA Bt RTARS po oy il BIE Rrasiet
"substituted"t He@eiR) Ay atie ArbyOFEEES td & Slkylen 186¥dnore substituents,

-CH(CH3) CH2-) and the |ike. Q}5‘0047] Substituted
for 1ns@p@fr@1ﬁel toj i]%qbg@@lgntﬁh@gi@agm ply fremi k tof $qlpst11h1gnts selected from the

group go 1sﬂn P Qc Iyﬁynfﬁ})l g'palng sﬂb %gd Qﬁ oa}(rylcyrbonyl,

ers ene or nor e

alkoxyﬁ&lbsﬁylhﬁdﬁm; SmufoQ subsml&ita@ emiro; @ﬂihrﬂocbﬂ)oﬁyﬁ usidchb@AY_amino,
part|cularly from1l to 3 substituents, selected

ammoqar‘eﬂmw gbapYlevngtzido, Aerberylagxano, halggeanhydsox deketesayitro,
thloalk%# %Kstltﬁ Q ‘%ljil Blﬂbﬁ% tﬂﬂowyxy, ﬂll 12ty G o?,g?'ﬁé}rlnésl%)) , aryl-S(0)-, alkyl-

oxy car am-no, stltu
S«Dzandaqﬂaxbgnyl an1nocarbony|an1no am nocar bonyl oxy,

ar | ox azi do, carbox ano, hal ogen
100481hy¥|r oxﬁlﬁewé’ﬁ?ferﬁ tQ menoy R Bf%%aex}a%lyS%%mtef? iayflrocarbyl groups

preferatbw Hzﬁ)nln‘%%Yo 11 A kgf’ﬁ Xﬂofﬁ%/gaxrn gh?tﬁ) mtzhtb‘%l car@dfkéﬂ)m?(a% more
partlcula@&lyk ﬁngd 2 tar @f:arben ) Ml @ntbecstrafghmchaahd:(yor branched and having at

e 1 08 BB L S5 o PHGR PR oF VR Brours
1nclude’i&tﬁé§’§y1 (mmg)enwﬁén pi-at e HE01em idofrep&hyt fIPOH )= CHz) vinyl and

atoms, which can be sfraight-chained or branched an
&mﬁﬂWGQVHgL@mdN@a@ﬁil and partlcularly from1l to 2 S|tes

of ol efd;pl ¢ unsal td cukar alken
[0049]I nel ud éqlg?ﬁ’en | r?fu Eﬁ':éﬁmlent oﬁerﬁnl%élﬁyqns?meﬁéjlaﬁ ,yl groups

partlcullaﬁr@ﬂ{a&ﬂ@’uﬂ to(abGﬁlQﬁda—rEdﬂihtomslalﬁﬁ Imdte @aﬁi:tbliiﬂlytzl.tbeidcarbon atoms which
vinyl, and the like. [0049] "Al kenylene" refers t
can be air@lah@?halrtﬁd@rrubﬁa@hﬁql gnd havdng ptdeasy 1 H’ylé Patishigly fgqradﬁ@ 2 sites of

olefini® @hdabfi i, "Mr %Wyﬂg e{d@n l‘i’%gflg%%roé{l %ﬁ gl'gﬁe gﬂ‘i{ CH-), the

nore partic
propensltehallsg)hters(:@eg n€-«CHBHaA arktb{C(é)hﬂ)#(am agl -a:tH#(é(ﬁh) 2 aadthe like.

parti cul froml to 2 si s ol efinic
100501 s aralfml reFe 40 pepienEa %%FWIFQLV WipagraehRydigeaibyl sroups
particufitlylVEIEY 8N darbdirsebnk anll Rfor hARRIMHS M0 65QMEISatoms which can be
(e.g., -CH=CHCH 2- and -((CH3)=CH and -CH=C(CH3)-)
straightxplohindgeor] hrk@he{i a@@bqlvihglak}}zngtl1"anﬂgjagicsllarb/ from 1 to 2 sites of alkynyl

s GRS S GhELDIAALL O L RGN com

C= CH)'ng,f(q)a {(HCHHcdH), 2nd thefikgar bon at ons which can be
ﬁ%? chai ned or branched and having at |east 1 and

.[0051] p ar ti g@FJhs,}t}tytefl elbinyl tipclpdey these grpupy tegrigd in the definition of

"substlH.Fic?'thléF a?lﬂ gaﬁlﬁmﬁ féﬁljéeﬁarar% ([_;\b? elllk?ﬁjl 'g?c?w%@?ﬂﬁ( Fgrcﬁﬂse substituents, for

mstanqe rfmmaﬂ gg/lS s(lbsﬁlt%t@bbld p&lﬂﬁiulaﬂ@ ftank € .to BB0bstituents, selected from the
"Supstit ? al cluqes t hose groups recited in
group qapgises phc: &ﬁylafnm%@sg{ém& ke, Rrstinied alkixy, alkoxycarbonyl,
alkoxy@;ﬁﬁ&ﬁﬁé’rhﬁ%l ¥m{rf Sib3 1%@e@53nﬁlok¥rﬁ oc%glfﬁ Eﬁé{oggrbénﬁﬁmmo,
nor e “substi t uent s, or I nstahce from1'io

aminochusiylaxyearyl ar)dwdy pardoi, carbaxylycyanomytldatkyB substituted cycloalkyl,

halogef?,l‘i'ny%itréxty&J %%os mtfc’oe tllelggligx;,rs%g;thﬂt%d thioalkoxy, thioaryloxy, thioketo, thiol,

alkyl-S(O)-, aryl-S(O)-, alkyl-S(O),- and aryl-S(O);-.



group consisting of acyl, acylam no, acyloxy, alkoxy,
substituted al koxy, al koxycarbonyl,
wabdoosg@ed bonyl ani no, am no, substituted an noPCT/US2009/002658
[0052jam noo%lhzgmsh” oPFHCHPTANRENKERIH fRfors RNhB 265U h@%@(@)y where R? is
aryl, arylo fy azi do, carboxyl, cyano, cycl oaI kyl ,
hydrogenios alkyliasde indI&baWéyl hal ogen, hydroxyl, keto,

nitro,. kox subst.ituted thioal k )
[0053]t hi oar )A:érl eirﬁ (}/ ?(g}ogovqlﬁl}t&romgtﬂ%xaa %c(a%%/d grg}lg fle%Yﬁby the removal
of one &&Kﬂ()?en%@n ﬁ*omaeﬂﬁng‘léiéhrbsﬁ@cﬁn of @@ar¢ht arbhladib ol syﬁém Typical aryl

as used herein refers to the group R27-(C(

groups\/m@lrlée rbzvaliesiqwm@gém PURS d@gllveéﬁomqe mécenaphthylene
acephc%lglggxg% 8%tlhjéar08§ep :lfltﬁ%e gn%e%réo% Sreél S OLY nmﬁ%z ﬁuoranthene fluorene,
hexacdﬂy‘ dfeQ@Lﬁ[énat IRgXafene mzsamﬁhébgbes mdadxne, iAtas, Qfdeﬁe ﬂf&pﬁﬂlﬁilene octacene,

aromatic rin system Typi cal aryl groups i ncl ude, but
octaphgics ogfgleng; qialeng, penta-grodigae, PERiag, PHAEER ésﬁ&aahmee%ylene

t

sersBESRPTUBRN 8 e LN R i
tnnap}ftlha]lmeeimd thé BkaCBarepulhﬂx,aqumybgrohpx@hﬁﬂ&s feonh 6d¢a¢érwrbon atoms.

[0054]20{ 28%&%@? 1%@2&3 emcglggqn &qé ngr%g}%g gcgeti ndt‘?lgfqgf I?llgl(e)n of "substituted"

herein pﬁlﬂtpaﬁ?dﬁﬁarlypr%%r@k@marypgﬁhg (@)%Bmﬂf}nﬁe smﬁﬁ@ﬁpﬁh 1 or more
phenant hrene, picene dene, rene,” pyranthrene

substitnertts, demiastances fybmnlyﬂo@mbsmtruema,mammlabel &3 sulistituenkse selected from

the groR e ey AR neSaRa P UGV SISt L Y- ke substituted
alkoxyﬁﬁl%li)yii:aﬂﬁﬁﬂyl Qfkyil Nsubfiudafaliflt diRyhydf subsitbet ialiyhed ammo substituted

erein, and partlcularly refers to an aryl group t
amino ragyinegsrh @yl arvnb@arb,@mé@mtn@t @rdmmp@rhonylgxy,rmyleawloxy, aZIdo carboxyl,

cyano, F():gg?)%il'(l:(&# g‘?l?s;ftlite? gycgn ﬁa?lf)g g&r & ?uts X ﬁ( substltuted

Fom
thioalkgk pthioaBNset s thioy aﬂd‘yl«S(:@) , a@tﬁﬂ(@m, akk,yl—@q;@bzomsld aﬁ}JlJS@O)&L.
substituted al ken al kox substituted al koxy,
[0055]5) koxy ERSEHAN r%ty FI8p an §%¥@Vmgttwe O IR YINg caﬂwm common with a
substituted am no,
Secondzdxln? cg[ar b‘gﬁ})]/?hm%ﬂ#gc onyI am no, am nocar bonyl oxy,
[0056]ar yl , “alichrykyrefag tadm arybgloopyds, detined sbovey substituked with one or more
kvl ubst [ b(u?ied cycl oal kyl, hal ogen, hydroxyl, nitro,
alky g[qﬂpé,aa}s Vset i tuted thioal koxy, thioaryloxy,
[0057]t hi ol ,«agh l”'c§( @ylalk?f’lﬁjefeg Q)an’ al@l@‘d)up%a@ief?ned%@ve substituted
aryl -S(O . [ 0055] "" Fused ""refers to an aryl
with oteaeri meretany gjf)uIPSl; 8s d¢fn@d@é@b@n | n common with a second
WI h .an hat i c

005817 . s ARy RS Broti TS ety IER abdv e s fntT e

[0059]vvi t h omkﬁanﬂm’eeedrgw thgesipsalk ASNRERPhathealO¥Rh of R* and R” are
"Aral kyl" or "arylal kyl" refers to an al kyl

mdepe@ql%lulpf selégteée‘qur%éudrasménd dkyst it ut ed with one or nore
[0060]?(23/'_ é"g\?yﬁ%mg"sreq&g It(pﬁl% %@lﬁ)\lﬁyl WQ@] W ¥1ln% ﬁﬁoearn‘?l R3! are

roups wherei IS as
independnf9]seleéded )ﬂcamhmro geefaeylant beteherrgt oup al kyl - NR2 8 R2 9

wher ei ach aof e 9 dent I@/ sel ect ed
[0061])¢ r om h%fw@ml%dr ?rﬁwF%M@ ]"dﬂ% R igpresents gn alkyl or
cycloaﬂc??gx%ﬁﬁ’ﬁ?d@ﬁﬁéd'mg.% 1, wherein each Of R30 and R3 1

ar e

[0062] “Alkoxycarbonyl” refers to a radical -C(O)-alkoxy where alkoxy is as defined
herein.
[0063] “Alkylarylamino” refers to a radical -NR*R** where R*? represents an alkyl or

cycloalkyl group and R** is an aryl as defined herein.
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i ndependently sel ected from hydrogen, aryl and
heteroaryl. [0061] "Al koxyam no" refers to a radica
WO NbIERIB2 where R32 represents an al kyl or cRCI/o810k%/002658
[0064]19T oup ‘ag1kYRbI o8¢ B@ﬂéﬁ' tB a rB&QQZB(dﬁkau&aR%méh alkyl or cycloalkyl
refers to'a ra C(O -al koxy where al koxy is as
group dedéfined heeaimi Repl[es)@%]ve 'eXbfoples ingladg, hot' are apelimitedtog methylsulfonyl,

P Y AT BRI o !

[0065]her ei A IRORAIfinyh! deyérs e & edaldal S(e)‘)RF%wh@e ®*T RdinGatyl or cycloalkyl
S(O) 2R35 where R35 is an al kyl or cgcloalkyl group

group @lseqs¢ wed hewin| Repregntaisrexamples insladep butsare nef lided twtnethylsulﬁnyl
n |, ethylsul fonyl,

ethyls‘ﬁﬁg’é‘ PlopbisIl ‘fyij %‘?X‘SWBW‘“%%I‘E Bke i he I ke. [0065]

[0066] Al kyl ‘SMkf/ltlﬂlW’ reféﬁ;fte ra&adlealaSRé&jWEaje R’ S{s@h&ﬂfy]%@?@oﬁﬁf’l group as
an al kyl or c&cloalkg group as defined_herein.

deﬁne@éﬁrﬁ&t@ﬁ& ey be opfenabysybstiteled g& defiiad hepann Beprepentatisg examples

1nclud%,81{u§/ S&%ﬂlﬁm#fp tga],y ethﬁlttltﬁ%ﬁi itlﬂllftli g)@‘éégﬁ)ﬁghiﬁmﬂﬁ%ﬁk 6%h’t €, lrllée

[0067]t 0 a r'akinhoml’ refSfR3b tiderdécaRASHE.s an al kyl or cycloalkyl
defi ned h hat b t |1

1006813 st 1 HbSRHIed AD B HisF Bl ERt S OY 31 Mo eBRipIods

"substl'tlﬂ&!l qg:?embéﬂd I?Jrﬁcdiéﬁtly k& %etéh)um @Ry ¢)% gz'hlgxlfekeélch E{é 6j

hyl thi o, propylthio, butylthio, and t 067]
1ndepeh¢¢nt]|yc;'elep@ﬂé'r(sn tlee groep K:aIdSﬂSIHﬂlg of lldlyﬂrog[?l@,(}ﬂﬁ,]l substituted alkyl, alkenyl,

st 33 o S B P RS BR R SRR Sk, and
where BathtR gtdupt hde Jbﬁfea S fdrth A&k gleRé Broupl FBkon MIE REgr8@6dYare hydrogen, -

%.R36 is independently selected fromthe group
N(R ) 73} asmipA@reHp- hydr ogen, al kyl, substituted aIkyI
al kenyl ) 37944 |tu 37,
[0069] Ikynyfmn§¥€%£059 ?Q&ﬁﬁéﬁgyébﬁgt¢¥g¥ﬁﬁ %yc ?ﬁq{
indepentieitle HydidpeR gdkolyps/ ané cy@odiked, bowhee theR’ 76(_2,|r&yds€2ﬁ16 j omed to form an
group. Wen both R groups are hydrogen - N(R36)2 1s
alkylenggrguR-no group. [0069] "Am nocarbonyl" refers to the

cr i
0070018 APPSR o R0 SNSRI g o

mdepegd@mlpshydrcgep,oalhyeld atyb of oyaloakylabkyheraewg Rogroupd 40 j@hed to form an
vl " Am nocar bonyl am no" refers to the group -NR
AKYICEFEP W NR3BR38 where each R38 is independently
[0071]hy dr 0g&¢mindLiBbnyldkyt re%rs %‘dfﬁk%l%di)vloc@ INRgEe th‘éFé é%ch R¥ is
groups are joined to form an kyl ene group. [O
mdepenmtlmdwérqg@n ydloxly aryt ef eydoalky, tonevhgreothp R 9005 Nﬁwmto form an
where each R39 is independently hydrogen, alkyl, aryl
gl%‘)’/%Ioalky, or where the R groups are joined to form

[0072]an al kyAsngkglofyPreft8Qd 2h O%ylhat:yktahmsvwhe&faeﬂalktymsadg defined
-O arylalkyl radical where arylalkyl is as defined

alkylene

herein.
[0073] “Arylamino” means a radical -NHR*® where R*° represents an aryl group as

defined herein.

[0074] “Aryloxycarbonyl” refers to a radical -C(O)-O-aryl where aryl is as defined
herein.
[0075] “Arylsulfonyl” refers to a radical -S(O),R*' where R*! is an aryl or heteroaryl

group as defined herein.
[0076] “Azido” refers to the radical -Nj.
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herein. [0073] "Arylam no" neans a radical -NHR 40
where R40 represents an aryl group as defined herein.
WO 0®9434404Ar yl oxycar bonyl " refers to a radi cal PCT/US2009/002658
[0077]; A O - Mbaﬁ%’etrefers"‘foyé mbofiovdefl afdhgd %@%@daﬂao vﬁ'@ﬁﬁherwed by the
fylsulfonyl refers to a radical -S(O ere
removdl dfonghydrogen gtonh&prr psingle cgrbonmtes ofl e pareatibicpeleammatic ring

system g el B oAy Bl e BB sG 2 s Bt up P erived from indane,

1ndenehM ROfeti@h n&iﬂftl‘laﬂﬁfé BiYd thegikice Pamaulfy, M eryl group comprises
rogen aton1 om a S|ngle carbon atom of a parent

ﬁDnigﬁPdQéPﬁ@ﬂdﬁﬁv$c rlng system Typical bicycloaryl

[0078]]9: gump S‘;]}i clglge“?e > r%rfers E(? %1 g}oln?vetllgr% blCYCl(%lC?Crgﬁci'Ogléel 1|c \éreo%p derived

by the tcﬁhémy&ﬂbﬂéﬁﬁﬁﬁbgﬁi zﬁﬁﬁ fr(ﬂfid sifpge htokof Hurént®idy@Idhéterédtomatic ring
group conprises from8 to 11 carbon atonms. [0078]

systema el bisaclohsigrapry! sreunsrigclpde, Huppiswhiisied to, groups derived from
benzoflgt]agly ﬁ%{r%ﬂ?cﬁ%&@r Qémgﬂdﬁz&[e %zgi?;(ér}ée MMPBQ ech?&ﬂ? 1n8£lme,

atomtroma single ato
phthaliﬂllwmdnﬂ‘@hlﬁi(ﬁmeaﬂﬂbllmné |1$t§lpeﬁ;/cﬁhﬁm 1sa'gmbmahe 1somdole isoindoline,
bi cycl ohetero groups i nclud but are not |jnited
isoquinaine pesgpliaral etnd RV T, beepAdieale; Biegdine, purine,

benzoRFAIE 'b@ﬁ'f'}%/%z@?ﬁ ? Gzi}?ﬂ?fﬁ’iﬂﬁxe B%ﬁ%oﬁpﬁ&glﬁ@i f)hzme quinoxaline,

¢i nnol'i ne, p , I ndollne
benzomsnpbemzcdtahyglmlso@uuihme,rﬂetrehydrwmrduieeand theilikdo Prerferably, the

bieyel gAY e is DERASLRA A raraheesd e P ARH by ith ;10 membered

heterozﬂ?ﬂl?@ﬁ’g’ Féﬁﬂcullﬁﬁsl HPEREA. NPartiBYIaF Bie P bhettrd bV groups are those derived
qui nazol i ne ui nol i ne, quinolizine, quinoxaline,

from bgm}@nphqmabpnzpﬁtrarammc@hlg@dgﬂ 1n@<|)l|e,r1q:_\1molme 1soqu1n011ne benzimidazole,

r r noline, and the like. Preferably, the
bmmo%ﬁéb%@%%% %f%%?&1 group is between 9-1 1 nenbered

[0079]bi cycl ‘aheban@ar yéferswb the fadital oo (), hateps oahyR* @ﬁidibgs
particularly preferred. Particul ar_ bi cycl oheteroar

lndepegﬁlﬁ\ﬁlgélygf%eph@&él axloalky arasvh wedpfised hefstie ndhich may e optionally

substiteA 290 hYE A hep§RZ Ot hi azol e, indol e, quinoline,
I soqui nol 1 ne, énzinidazole, benzoxazol e and

[0080}benzdi ‘Waabexy” [réferStp th€eadbahe@(O)Otef ers to the radi cal

1008115 o SrirGRTIS igtirot g rodir st CHEr T ned
[0082]her ei nscyMy lﬂ?éfel*g% epdlicanakd b Radupb H&ﬁﬁgfﬁ%ndﬂd Resht 10

herein. 70080] "Carboxy" refers to the radical
carbon-a@{ra@y @ hvdBa ingleanybbx yiagionotultipé eprdensed yegsy mgludag fused and

bridsed, DT 1 U RO AR OF P FE W Ehdt 16¥ Sl groves. Sueh

cycloaikyPpBoupiithchalé] by way SF BRHrepleysihg16 rihpREusared¥hiét & &clopropyl,
condensed rings, including fused and brldged ring
cyclobutykcaghopenthil ehclopetybhanethylcapiopwpyliBensthy ef@low;rtthl £rom

methyl%yélQo&yl?mlheq{kgyﬁﬁi m§H‘f)lf'e ring structures such as adamantanyl, and the like.
[0083] “Substituted cycloalkyl” includes those groups recited in the definition of
"substituted" herein, and particularly refers to a cycloalkyl group having 1 or more substituents,
for instance from 1 to 5 substituents, and particularly from 1 to 3 substituents, selected from the
group consisting of acyl, acylamino, acyloxy, alkoxy, substituted alkoxy, alkoxycarbonyl,
alkoxycarbonylamino, amino, substituted amino, aminocarbonyl, aminocarbonylamino,

aminocarbonyloxy, aryl, aryloxy, azido, carboxyl, cyano, cycloalkyl, substituted cycloalkyl,
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cycl oal kyl groups include, by way of exanple, single
ring structures such as cycl opropyl, cyclobutyl,
weywbopam yl , cycl ooctyl, 1-methyl cycl opropyl , PCT/US2009/002658
halogea H%Ml ¥t qaﬁstmioalr&XynﬁIbBﬁrdu&mhi@@%x& thaiara_l/lbkse thioketo, thiol,

e, and mul tiple ring structures such

alkyl- Sa(@rramlaﬁs(p) adlepd—$ (6021 aﬂdeirylfﬁ@ﬁ] 'Subst | t ut ed

cycl oal |ncLud t r h
1008415757 XS loaliSh iR bIRE TR’ WREERS i Breldifiny pueh
cycloalk®k§lgfoulp® irfcl &S b avdydf ShRPR, By’!’éld)ﬂéﬁt goéydm{e&oxy and the like.
substi tuents, fof instance from1 to substi tuents,

[0085]and parchtQﬂllenﬂyy’ fefespriolcycdic ydugsarbyt grenpshaveeg &emetito 10 carbon
atoms arllcE LN yrlg a %[grgtjeoct Fggrlngltokgx}t’lplglc Xdeh%%f% Cﬁ%n]nlgﬁjdir% ﬂllsgci( ind bridged

ring sy8lek®yid habing\ak Bkt the aahmpaﬁlcuwtysmrh utte@ sk BPelefinic unsaturation.
anrnocarbonyl am nocar bonyl am no, am nocar bonyl oxy,

Such cygloplkenyl \erepps ingludel by way mples fiagle ning AruskirRy such as

([droxyl, keto, nitro,
CyCthté)Eél?]gail ox@%ﬂg%gé‘fo)l%k(ﬁ%%%ggl eol% t hi oaryl oxy,
[0086]t hi oke‘t&mbstﬁthtddl qychllaﬂgehylS(lﬁl)ludesahryde @rﬁ@s-recmddkm lthéSdeéDnition of
Cycl oal koxy" refers to

| - 0084]
"substlp.ﬁgc? Q%ar Y C"W"FéY [Eefrp@:go f gycg%]?g}:ﬂl gyaup hgymg 1 or more
substltﬁé{ﬁ% G5! 1Iert)éMc&ﬁ9MplSto' fﬁib‘égﬁlentg}’%r‘\g?éftﬂ{(e Eam?r'nel to 3 substituents,

cycl’'opent oxy, cycl ohexoxy an [ 0085]
selectetd Gyomh Gl grewmy tonsistihgrog atyl, mqmammohz}od'thgaalkyky,g;ubsjpsted alkoxy,

stkoxyggbp e kRGO B oA SEH o R e0. TRED STy
ammoéalr'&ﬁfilla%'ﬁﬂo bd'ﬂlﬁ'l@@ﬁbbhﬁ@xﬁ)éﬁl Eﬁfl(ﬁr@daﬁé’d“cﬁﬂ)oﬂ&l keasd, c?cfl@alkyl

and particularly from 1 Sités of olefinic
substityfied gy elpatkylo halogemr myémybekleke mtro, grioallsexy, wubstideted Byioalkgxy,

app Sin [ raegur
thloary(l)éxcy >ﬁhexe(rfyq1101 cﬁ %Uri aml éj66(’?3/(?& c}'pf%wéﬁyalnd S e
[0087]! i ke. [Rﬁ@&ﬁﬂjyclelllRSﬁylt’ wéferd t6%Qﬂy@l@hlﬂt@rﬁm|havinlgCt{de)€Ststrﬁ1(g&ﬁrbon atoms

groups recited in the definition of "substjtuted"
in companey ith a sFr@nAAtPhatig %rrqrgfmaté‘r dpgandbhaying ity elafiRierypsaturation located

tonnp%{ggﬁgmg Qgﬂé 1096 'tltuents for instance from

u Hrtu nts, a articularly from1 to 3
[0088]subst i ‘tGyanste;’ refetsaottlegdraiicam@@W. gr oup consi sti ng of

acyl oxy, substituted al koxy,
IOO&HaIkoxygg%ﬂ8n9?emé?ﬁ%%?éé?%2#€Ianrno am no,

[0090]S UbSt i E RN ATHEFOmeRE NRERAPORNKMR*AFHERGE! BAM Rl‘”aﬁra&%ndemry
am nocar bonyl oxy, aryl, aryloxy, azido, carboxyl,

represeny amalkyk yubsisutid Ik ys gt substingedoryl, oxdlaglkyl, haistiied cycloalkyl,

t k bsti.t ut
eyelon ok svp bt Sk St sty Bt fsterspr sroup as
deﬁnaanabmS(C» al kyl - S(C» 2- and aryl-S(O 2- . [0087]
cIoaIkenyI refers to a cycl oal kenyl havi ng

[0091]“"3 of ‘Fithenyki redere i Hidstintesher ynsukstifieth(4#i®-a second
(0092]3! | Phaldf, Blc- 36 RIRY ds%bgﬁtpgzd%'?%ngﬁ)\éhfﬁged 12 jefinic

unsat ur atl on | o art aronat

[0093)cycl odiBtdeynyl” fdfﬂgto{—@@%)]— C,yanato refers to the
89] refers to the radlca

l0094lrad'. Cq{r@é@ or| [graew 54{Fh.0 THetanEhare, hifreapnd Ros Fesferred halo

groups%%&%e?ﬁ%oﬁ‘ﬁ&’r (540'-}0| ndependently represent an al kyl,
stituted al kyl, aryl, substituted aryl, cycloalkyl

[0095)subst i tlhtdewk}éycfemmtol@b radical -OH.
[0096] “Nitro” refers to the radical —-NO,.
[0097] “Substituted” refers to a group in which one or more hydrogen atoms are each

independently replaced with the same or different substituent(s). Typical substituents include,
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cycl ohet eroal kyl , substituted cycl oheteroal kyl,
heteroaryl, or substitut ed heteroaryl group as defined
wheoeilsu404 0091] "Et henyl " refers to substit ut eBCDDS2009/002658
but are vt Uisitddity! od -RIC=E) =0, [ORI2ISRBL Ry |- eNRIRFEENR*S -CX;, -CF;, -
substituted or unsubstituted -(C C)-. [0093] " Et hynyl "
CN, Q@NefSQN,oNQ ENOp; =N§,ODRAS(OHE) ,oS(@)zOPhafB(@elh , 1 (ERXD, -

oot 8 R0. o AT QB o L SIS B -crorom

-C(O)Nﬁf6ar”s ego)tdna Ncgsybn‘él -NIHC(ONOYBRY, Murfesna{*erY, 1 0
9, L he radic [300942]47 ubstit Ut ed" refers to a ”
NR*CENB{| r)NRn ar@h IR 'ONRIORE, whetesgemXds ndspendsnine halogen; each R*,

R, R AR BT hE R ottt a B kieShapbsgued atko
arylalk§Q)tsubdtitute@diidyd,.cy c%alkyR%ﬁ%strt@gg aH@'l w%ﬂ@%ﬁ%@ubstﬁubed

=S, -NR46R47, =NR46, -CX
cyclohet]q@alkxl@tereﬂgyl sp@tltutg( @tg@alkyl g@(g}‘qeqyl sulys{ 1(9tgd;:]a,@eroaryl

heteroar%jlg) & tg}lf(e@%%%@ké ,R@SGIQ ) g(f%llg@%x% é)r optionally R*

and R*! @(p@)hR46RARe atofy G)\thch tl%S)Q?ét&attaNM&Eﬁ@)i SR8I6 Rt éroalkyl or
- NR48 S) NR4 R47, - NRAQC( NR48) NRAGRA7 and
substltu@gl 51 ynnm}dé{ caB@ Ry §rg 1@%@%&@ m’fispggn, alkyl, substituted

>

e S e

cyclohaﬂek;allkyl,aiuybtéthteﬂlc,ycbhbtgtoaﬂkyﬂ eldatcabzklkyl substtudad ketéroalkyl, heteroaryl,
ttt | ohet |, supstituted

substi R Pttty Y Corcupigfhed aitissargilisly

[0098]het er oatd¥dles belefreddititive st¥QRhicH %ﬁ&d&ﬁi&&ﬂ@fdﬂow%

het eroaryl al kyl ,” substituted heteroarylal kyl,
) optionally RS0 and R5 1

cycl ohet er oglskyl 2 3 and Rbd1 53
i ndependent |y hydrogen, al kyI I:%ubstltut ed al kyl R

[0099]ary' Ifil{f??s@f&q% e 81'1&8 %&M'}@ l@é& ﬁg{ﬂ%@ fﬁ&&fﬁ 1@&‘%11; of R and

st tut e
R¥ is mbmdepmcmdtlyyeueabemmakky lalkehyit emcymylkwc,lommsalkyluakkdnoyl

het het substi.t uted heteroar
alkoxyg Ergapd Fiapr e o P ¢ Y B PR cear iR Ay [N 60T
NR>*SERAMRES ®RT, W@ﬁﬁ?ﬁ al00gy ﬁ@mkt4uﬁ%@@ﬁlxﬂ4eRSﬁ Nwﬁd}%ﬁ

he foI | ow ng [0099] In these formul ae one of asn 5
SO NFma& b%aﬂgydrsogleml 2lie, $@adktylovrylo S ORNANSOREAE; ostezamklR may be

joined t&ngqr%%gc?yg lg%&jizean?rg doEg{??amurg}eEX%m %\Fcy?%{? sahé%r?éhy containing

one or ARIr€h&arfortoMysel @rddyir@HIRO o@lf;a ,OHNY, Rpf‘eRéSf Qad R'SCH:YFE Mtependently
NR54COR55, NR54S0OR55, NR54SO2 57 COCal kyl

hydrogexngtovl Relsen ybaNiRp bR W%syclmmsn%@tersal&yﬁwl substituted
| , |, SCaryl, SO 2aryl;
o oS U s s g, % 2

[00100( sat ur&esetod when sisdduoatesctbel & @ihiound oB ar@iPspresent on a compound
gptional ly cont ai ning.one or nore heteroatons sel ected
means {12 g PeMBFeiAEb Qg atemg in the qrgpoupd 8t greMn hrugbegngeplaced by a

n1trogeh99)?)%%ﬂ,d(§r§hlf¥r heteroatom. Hetero may be applied to any of the hydrocarbyl groups
described above such as alkyl, e.g. heteroalkyl, cycloalkyl, e.g. cycloheteroalkyl, aryl, e.g.
heteroaryl, cycloalkenyl, cycloheteroalkenyl, and the like having from 1 to 5, and especially from
1 to 3 heteroatoms.

[00101] “Heteroaryl” refers to a monovalent heteroaromatic group derived by the removal

of one hydrogen atom from a single atom of a parent heteroaromatic ring system. Typical
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hydr ogen, al kyl, al kenyl, al kynyl, perfluoroal kyl,
cycl oal kyl, cycl oheteroal kyl, aryl, substituted aryl,
whewendany |, substituted or hetero al kyl or theCT/URm09/002658
heteroaryPg@8bs idfide! But MDA IHRRE (0B8PS HePRAATHR TBRURE Rfindole,
gf oup present on a conpound ans that one or nore
carbazoley peartelinapchrombtg chmmepandnerlingy fuwm, awkazbleemdazole, indole,
) .replaced by a nif{rogen, oxygen, or sulfur heteroato
indolinge "é‘P_EZlﬁﬁys%‘éené S R R R et S
sothi J , ’ | .
iSO UM, B3 AL e, RUER, ianiriine
phenartimtodinegrhehazing phtml degney bteridine| pirateg ppahkeyratine,grydazobes pyridazine,
.. like.having from1l to 5 and especially froml to 3 .
pyridine G By TTo B REED 13 B TGS e, ol qugheline; qtinoxaline,
tetrazol® RAXALLNE, tARLEIORT SPIRAS, GrisloRdIRafBEAY GHA BYe 1R PrERPYA, the

of one hydrogen atomfroma single atomof a parent
heterodrgt gnovpiobeiween §ilagneyberedrhet@noaiyd avite tellomembengd hbesoaryl being

paric ) B8R B P g P BB LS R, ot
benzotB{dHRERS) BenZofitas) ihﬂl;ﬂeaﬁyd{dﬁﬁb, quifloflAg Anedazb R0 8% and pyrazine.
i ndol e, indoline, indolizine, isobenzofuran,

[00102] s oc hrlorasmiles plrgpredentative ketsrperylsiindud¢ edallowingne,
i sot hi azol e, isoxazol e, naphthyridine, oxadiazol e,

oxazol e, iniZ¢ﬁ§, ph thri 'We, nt fir ok ne,
phenaziné?ﬁ%hth Iq/'ne,Zpgéridéﬁ%N puiinel pyr
pyrazi ne, Yyrazol¥€, pyriddzi ne, Nyri di ne, pyriNi di ne,
pyrrole, pyrrolizine, quinazoline, quinoline,

qui nol i zi ne, qui noxaline, tetrazole, thiadiazole,

t hi azol e, i gphene, trj azol e, M\nthen-,\< he |ike.
Pr ef er ablfly, 3 'eteﬂi?? | grdup s bellwee
menber ed thetargard yl , i 5-1 er echpetegpar yl

bei ng partNcularly prewerred. articul ar heferoaryl
groups are those derived fromthi ophene, pyrrole,
benzot hi ophene, benzofuran, indole, pyridine,

qui nol i neN_ midazol e, _exazq & andypyra i ne.~ R0 g?]
Exanpl e | of® esente hﬁterl S'NNC t he
fol | ow B Aherei n eas i selecrety r omsar bonyl ,

N, NR58, O and S; and R58 is independently hydrogen,

Al : tgp Bahk al vilnssh r
T Th I [
alkyl, dyetoalKyt.yyiclheteevablafikatlyl, heetaarygl, heiemakdyhbt he like.

eterogcycl i ¢ nonafomatic ri and fused rings _
1001030t 51 AT BB hp e Fatlohdatoliy! iRk e gtﬁbheﬁeterocychc non-
aromatREHSELRARKEPHR coQtﬁHﬂg%ne Or Hﬂ)?@ﬁ‘et@x%ta%%ci}ﬁﬁéﬂdeﬁgénl?t{}gselected from

system may i nclude carbocyclic rings and nee
N, O anh8! ddsethbethrocrelooyeg $ystant may ihadmpéagisoaytlic rings and need only

includegﬁ?r%g{eg%%lg rhll n ab&ﬁ%?q%}e?gc&cﬁéﬁpgg %vluldgn%lﬁ%ret gc’)t limited to,
piperadiRylphsthbpiptrazidfl] pafeidsiiOWAd hidrHiBinh D lh@WeBown in the following
_ ilTustrative exanpl es:wherein each X is selected from
illustratre oMEiFE58 2, NR58, O and S; and each Y is sel ected
fromNR 5 8 Oand S; and R is independently hydrogen,
al kyl, cycl oal kyl, cycl oheteroal kyl, aryl, heteroaryl,
het eroal kyl or the Iike. These cycl oheteroal kyl rings
may be optionally substituted with one or nore groups
selected fromthe group consisting of acyl, acylam no,
acyl oxy, al koxy, substituted
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al koxy, al koxycarbonyl, al koxycarbonyl am no, am no,

substi tuted am no, am nocarbonyl, am nocarbonyl am no,
wa@pdionosanbonyl oxy, aryl, aryloxy, azido, carborgl/PS2009/002658

cyano, cycl oal kyl, substltuted cycloalkyl phal ogen,

hydroxyl, ket i Do X t hi subiijﬂgiks
t hi oal koxy, ;ﬁﬁ;gr;ﬁ%;§ y&kéﬁgi)thi I -S(O) -
aryl-S(0 -, alkyl-S(O 2- and aryl - S(O) 2-.

Substltutlng graups i Iude bon i oggtr bonyl
whi ch provi ds,%ﬁ /bp a.%g‘ @
derivati ves. 04] xof ehtatyve

cycloheteroalkenyls |nclude the fO||0MAng wherein
each X is selected from CR58, CR58 2, NR58, O and S;

and each Y is rom 1§i. , NN NR, Oand S
and R is inde hdeg\_¥ hydro e kyI cycloalkyl,
cycl ohet er oal kyl, ar het er oaryl , heteroalkyl or the

whereinidaeh X[i06d10&¢d E&ﬂfr@Ré% C<Rf5 1 BIRI”@SEM idnd eaclyly 1!§‘I @édédﬁgd from NR,
het ey os;at ons cont ai ni ng substitutjon include t

O and $pncly rigyndspiidently Budmes, jalkyd.eystoaliy! ,foa/elﬁhemgllgl aryl, heteroaryl,
hetero%@l&;r (5@615315@ ﬁneséggﬂS?éQﬁogééggrelﬁg #/ 6 6d E/)%r Ogg%ﬁpﬁﬁt]eii with one or

more grglqjs@alekgetl frony diecgrenpcmid{mg of aa:)}lj acy[mnhleo oyldxy, alkoxy, substituted
alkoxyl, g{;gcaalftg)yné( ﬁg?otégce:@t)l k a{n%%} gl?l elrg.}(%?ff %glsntol Elrlflnenrc])tcarbonyl
aminoddfPsiyilARab] ehﬁm%@éﬁ)oﬁ@bfxyb %rﬁr ﬁ%/ﬁﬁty ﬁd@ Qa%xkp cfarfd? gycloalkyl

group present as substituents difectly on thé ring
substitpied gscloalkyh bal@gmp dydosxybtketchingrd, thiealtkoxyn suluﬁtxtuth@thlwdkoxy,

thloaryg?{ﬁp é}rlﬁlg %\’tt 1(91 gqllgﬂ%ibaf, égy n%('d} %Mé%(g)ﬁ%t I hutﬁcg'(oslz_. Substituting

groupsHKaE¢ E5beHyl betRourse3s Whi Side/ ok egdnpleNattam anl§@ea derivatives.

-NH2, -NHR59, -N(R59) 2, -N -~ NR59SOR59,
[00104] NR5 9 Joamgges @fiyepresentatpyeppclohpwmatignylsingigde thedoibmsing:
- CON(R59) 2, - {LONROR59, -S(Bk| -R59 S, -sole\l(ng) 2,

- S( O R59, -S O 2R59 wher ei Ris |n endently an
aryl or alippatig, optionalll th substi utlon Anong
het ero substituénts contai ntyg R59 groups, 37 ef er ence

is given to those materials haV|ng aryl and al kyl R59
groups as defined herein. Preferred hetero
substituents are t hose I|sted above. [00107

"Dy hydroxyph?fﬁ ryl" refez:‘)P t he rad|%?f$$F(XC}ﬂ 2.
Y

Y

wherein each X is selected from CR® 8, CR’® 82, NR’® 8, O and S; and each Y is selected from
carbonyl, N, NR*® O and S; and R*® is independently hydrogen, alkyl, cycloalkyl,
cycloheteroalkyl, aryl, heteroaryl, heteroalkyl or the like.

[00105] Examples of representative aryl having hetero atoms containing substitution

include the following:

<0 0 D

wherein each X is selected from CR® 82, NR® 8, O and S; and each Y is selected from carbonyl,
NR* O and S; and R® is independently hydrogen, alkyl, cycloalkyl, cycloheteroalkyl, aryl,
heteroaryl, heteroalkyl or the like.
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[00108] "Substituted di hydroxyphosphoryl™ includes
those groups recited in the definition of
WO 2ubAas4404ut ed” herein, and particul arly refer SPEDUS2009/002658
[00104]1 NY dr ex4BRASBAALY F&EisG8lh nE T8 5bra Sroff-cOhiiry fuh&fonality that
hydr oxyl groups are substituted. "Suitable substituents
may bepreselg ais an R dn iaﬂi(“dl@ralilp piesdndas sYBOaEDs directly on the ring or rings of the

comporialy SR SARROSRBRY My, bt Sresert b stbiel LSy “substituted aryl and
aliphatidThroRpY freSeni P RBAPHundd. Ncl udes those groups recited
d in thg glrefi nition ofp\b"substituted" herein, and
part i cExamplys oEletero substdwendsminaidgdr oxyphosphor yl
wher ei rfl}he am no group is substituted with one or two

substitents. Suitable substituents are described in

det ai | -Nw®J, oMH, | INHRYt a{(R°*ggbodi nent's, the hydroxyl
group can al so bg su §ti%§;ed.5100111 " Thi oal koxy"

r ef er sNRCORe-NRoGPR SRNEG Sih& e ORBENs al kyl . [00112]
"Substkgﬂﬁgd t hi oal koxy" i ncludes those groups recited
in the defrrnition of "substituted" herein, and

part i caR*&0H, -0eRE sSCOOR’, t hi oal koxy group having 1 or
nmore substityents, for dnstance from1l to 5

subst | TN ) 2arfdOPRAR cul arly from 1 to 3

substi t SpS9sel_¢ forom t he group consisting of
acyl , é%% é#$n§$ gggﬁg§y?balkoxy, substituted al koxy,
aIkoxyéﬁemﬁﬁyﬁxoamﬁ%xycarbonylanino, ani no,

whereigu gal'tb g?%ggﬂﬂ%%%tlg%qa% %?;gﬁg%llc,’ g?t{g@gﬁ? ?v; o I§,t‘|%l'frtpti(r)]rtxz).’Among
hetero SYBYHituentyn@ahik¥ IR 80RBt, idréteRACE 1L 0@ todthese1RACHSD having aryl and
droxyl, keto, nitro, thioal koxy, substituted

alkyl F{}K groapk ox gefinedihszaiy| Breferradiatére tsubstitringd are glhdsgllisgf@poye.

oo st R Bt e PLEcph 0113

[001083ul f awsﬂdb_smmfearcﬁhy&oﬁymgpmyl”smﬁde@s’ehcﬁs-grwswre&fbdﬁin itife definition
,_.any substituent described herein. [00114] "Sul fonyl™
of SulrSQ%/lé@ds hegein,pad agtzqudaty sekds ko dmg@wyphosp@wéfadng @dperein one or
|f " tora: i | - . .
both ofle YK EUE fresoiufBl: SBatf Gibsfificl g fbiiped in detil below.
[001091 Am no%ArfnehydroxgphdsPhibybDnefard®'the efdicad —PO(ORHENHadi cal
HZN( O2) S+, ..and "substjtuted am nosul fonyl " o
(0011045 st TRHEPERYLGAPIBRRIAT '%P%H f)_ﬂgfrt?l o Afise groupgatrited in the
definitiB 2Nt luted WeeLif)] dhd%ﬁﬁ%uﬁrlﬁr[efé?%oﬁiﬂ 'Qﬁﬁ%hydrﬁgyphgfs%}}osryl wherein

substituent described herein.” [0011 "Sul fone" ' r
the amirw grhap grwbgtitu@ARREBond or tparsubstithents. SuitablicsebitdyenR68e described in

o ted f H | k | kyl, I d
et o B i BTl YISt iy b e BBt o
[00111 SR 64“THi6dIoxyB4efets @Ithé grouPOSRITWherEBkedlRyl. refers
to the group =S. [001 18] "Thiol" refers to the group
[00112] g, [‘tﬁﬁ?

stithtedyibionlkpikpginshudien thoge gieups recited Frethgdefipition of
" : | .C .synt 2 i ogni: he_ maxi num .
sobst R AT N R A o PR PR ol B TRE B arg pupstituent,

for inshatefrosylclol Tsubistigientah@idmirtidular ySiramon®@t3 subsfitudfty, selected from the
aromatic, is determ ned by the size of the ring, the
group gRastsHias of ac@a,saé;y POASYINY, alkexy, substituted alkoxy, alkoxycarbonyl,

alkoxycarbonylamino, amino, substituted amino, aminocarbonyl, aminocarbonylamino,
aminocarbonyloxy, aryl, aryloxy, azido, carboxyl, cyano, cycloalkyl, substituted cycloalkyl,
halogen, hydroxyl, keto, nitro, thioalkoxy, substituted thioalkoxy, thioaryloxy, thioketo, thiol,
alkyl-S(O)-, aryl-S(O)-, alkyl-S(O),- and aryl-S(O),-.
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val ence of the heteroatons. In general, a heterocyclic
ring may have one to four heteroatons so |ong as the
whedwendanpmatic ring is chemcally feasi bl e anPBCHUSIINE002658
[00113]00120}s AinYBadfReiothd radisMSR! “shstialtsd §dfAY BRIPRS a radical such
of the highér vertebrate animals conprising the class
as RS{vkhereiniRais antyisobstitnerit ddssibedbbereins not linmited to,

umans, 0121] .As. used. her ei n,. tern . »
00t P SRy e e Givarang aical 6k B aBphssiutgd sulfonyt” refers o a
radicalRIR Q¢ RE' - @,)SNwRERHH R §xhlyPsibs@uet deddridedlhefdh e Adlinosulfonyl” or

or the like, that is known or is identified herein as
“Sulfoparmigies séfarg to itee rabical HyN¢Qp)$n hndi‘substetuted sgainessiliony iy “substituted

sulfonfJR| B2 s o alrafird Sush BRGNS “fltep lbach P S ingspgpdently any

substifub@ deg@ived hefeigki n, hair, fur, or wool surface where a
change in pigmentation is desired. [00123]

hang : :
[00115)phar nigedfone Crdfery tetheagountSO:Rye sl astipwiascaebogments, R* is selected
HoLY deral or a state government
from %ﬁ%#&lg}g’ ?lgggﬁﬁxﬁaé.h&gﬁoﬁ?ﬁhcopoei a or other generally

[00116]ecogriTtacarploayMeoRae i grotp USR*iwhaaRfeisaryland nore
ﬁarti cularly in_humans. [00124] "Pharmaceutically
[0011 ¢ cept Hidiieketey] tefers & Wegrowp =5-salt of a conpound of the
[0011§]nvent<i~lqﬁolt,|;@fter itﬁ,ti?@g{oﬂﬁqﬂu cally acceptable and that
possesses the dSeS| red pharmacol ogi cal activity of the
[0011Yar ent Onohpoug drdiBurg kkidlahttise anhof argienic sinthesis drilhdatopniaa that the
.salts, forned with inorgani ¢ aci uc S o .
mame%plaElPﬁr&f ;ﬁgte&%t%ms H&/jﬂ?t @FP egllgajﬁlot?easgﬂf%gempygk? §ne, whether it is
aromafit bf thdn @6indiic,1HARARMES b thizAdEtht Hﬁg,‘ thK@eg@E of AR ation and the
with organic acids such as acetic acid, propionic
valencgof the higtexeatoins. &t gmerajy@h@g@nydmgmgyp'a}o have @i td four heteroatoms so
olic acid, .pyruyic.agi lL.actic acid, malonic
tong a4 Rl . s Py Mo S PP acra, furmar i c
[0012¢4Ci d, AgniedrHeteiACimfamial Trefero©l dhy rR@IBRI0E tidChidherdreftébrate animals
hydr oxybenzoyl ) benzoic acid, cinnanic acid, nmandelic
comprigieghe pasbaanaliao whichdarlydes, huhis sat kwipd toadpaans.
100121], 2- €t RERGHU [ BB ki Ghdlan X RUFLDARGIU [ MsErive a
ci d, benzenesulfonic acid, 4-chlorobenzenesul fonic
compoaad dr arRageap lexratterfasishiraninatesal, dr thé-like) thenie kub#warir ¢s identified

. acid, canphorsul fonig¢ acid, ..
herein 25 ResSAYINS tgg églg‘fi_Qt.ozlP*Ejb-“dEgl?%Qgéﬁés_J? ICHBERIENE aci d,
[0012%! UCOhRPLQRIHerAR A "aRioRNEEYLIRN EPEHAN feACnmount sufficient to cover
trimethylacetic acid, tertiary butylacetic acid,
the regdieuefysking hhifr ufur,cor axcdad sufaagovimire a gbarge iglpignaenitaticmcis desired.
ydr oxynapht hoj.c .aci d licylic acid,, ,stearic acid,
1001235, ¢ o B apeu S assen e, hRnpTREOS FGENEITRARSCY of the
FederalOr 26ta@i govBmPiedh oPIiRSE i thie ). heh PRk &I PoclaQF R Geférhid Fecognized
is replaced by a netal ion, e.g., an alkali netal ion,
pharmagepagik £1 use i animtaly, end more partighlarty siubwmans, or
oor di. e i ch_as et hanol ami : .
0012 02% LRI B R0 P8RS AR e i
that is ph@nlacdiicalbahécepfable didrthatoksedses thy dovaed phaenerBIgecal activity of the

di t [ I

parent ggx!tn%glg]sdﬁ)ﬁ;tgm%lgﬁo@%%%gm flq%g aﬁlfl%g]p sgl?}% ?%%iﬁgmggn%gcids such as
hydroc,"}"nﬁﬁ‘:f%oélléﬂfi hg%%ﬁjnﬂé.a@idbgﬁiﬁﬁié Mkﬁglii@i@%udt }fhosf)ﬂl)xticc' aazi, 4Hdhe like; or

toxic ofganic or inofganic aci’ds, such as
formedyith ocgahr acitis, subly ds adstiorsicalle prdpiurtic adié, hexesoit atid,

acetate, mal eate, oxal aé?e and t hg like. é 00125] The L
cyclopeRipRFPIOORFrAEIdu BYEART 50 GaDERHEBFE, g6 a5id, Palppicsictdy syccinic acid,
malic ) ridPE Geid2RMSHARIE tartaric acid, citric acid, benzoic acid, 3-(4-

hydroxybenzoyl) benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
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cationic counter-ion of an acidic functional group.
Such cations are exenplified by sodium potassium
W@ 2000/184394 magnesi um ammoni um t et r aal kyl anmmonP@ms2009/002658

ethane§@td RO &oid AN et e di duBfonic U2 th}h?@@}kﬂﬁﬁ@éﬁ‘lﬂoﬁﬁl dc¥d, benzenesulfonic
acceptabl e 'vehicle" refers to a diluent, adjuvant,

acid, deshdorobenvenesul fonicracit, 2wiaphthakenesul fontcoanid fnidlushesubfenic acid,

camprf B0 3 PP GTE aBORHZFk 1 RSP ofboneptonc i
3-pherdstdpiohitthca, dimemyRicetic £igAbRREy ButyRcetiCaANS 1MGyPRulfuric acid,
I'east one of the clinical synptons of the disease not
gluconipacid\alutepi¢ arid, hyidbpremaphibeicyeid, salisyledcidostenric acid, muconic acid,
and thé& I[l%%ioz&ﬂﬁs%ﬂ% qum e %vslgeé?a%?%gdi(ggg)gggér)egeet{t 88?%3{3.{'6% &I)rplgm?nrd either is
replaced ¥4 egs ior, @fra dlkalCRBRPIVACEN alkAkihdelirftdiof i aallbrMBSim ion; or
of the compounds of the invention,which have cl eavabl e
coordiggtenpyih 4p @rgreicobase sychsas apmnplaningrdigtharalap s irsthsgplagline, N-
P o p . i : e,
ety SRRSO BURE SRR OhoAE HEPDLOUILEN, A,
potassiufg |caldaym, niigresiant) @mnhdnirh ctrhalk ylah@hdniem esidahe like; and when the
derivatjves and the Iike, Nalkyl norpholine esters and
compopR@ CPRIRES ajageigeictionality palts of 8PRFaXi¢ ereppicis Ireameacids, such as
h u ; (0] ike.
v SRR BB SBSRORLE G, Mokl SpBphi b B i
[00125]nc| udEhenztrer‘phatiaaadicallpaedeptabbccatioain defelseo binke toxitiacceptable
. __.conpounds the.i pvention may pe prepared e.g. LN :
cation G 2gBRET 11E 4P i HFCHRGA BeP G| SSHLer s Ffnagiatitiod by sodiu,
potassiat, lcaleluin, SRASREBR, hATAHEIEM PRALARGGHN drilrh ¥a @G EE RIPIRE Fike.
sol'vates, such as hydrates, and Turther include both .
[00126dt oi chiRhaemadesticall warceptabla dehigle” sefstscthiaghibent, edjuvant, excipient or

iSRS ERD o Bl bRy T terme

[00127]nt er clraB@RalEY ohgirevdhtioh Ok o a ToRicape Ml Fiskadt déquiring a disease or
) effective ampunt” neans the anmount of a conpound t hat _
disordgi{e . sansing 2 {easeena of the shipd sympisimy plthe idigase nat kxdeyslop in a

. iti i se.suffici : . t .
il S QUL By i L) A0S (USRI aiposing
sympt@hi§ efthe dseasspunt * can vary dependi ng on the conpound,

0012858 BRGReeB S e B 4E0RA s B Svounas ot
. o n r 1 n " " 1 .
imventigf gL hn B FEuBNG eriilps sh BELATRE DY s oBRK o LAEH Iy Hblogical
conditiohe theti cwewoendy ofthe orvdetior{ wheh, araphasiacawyically rggthegin wiyo. Such

he devel opnment, of .t he djsease, or, at | east, qne.of, the
exampledindl 306 DEOHTE P Bmith Fo, ShSIHRS e sk ve8 s e N
alkylmokptR@ih B@ers@nd thd ®iad. ment " refers to aneliorating at

| east one ph%;_si cal fpar aneter, which may not be

[00129]i scer'Hobyase’bglfarhio tompp eEthe compprnd thab aieassasigiestivithatsolvent,
"R Lo wire U ref t. ulating the .. .
usually dlit))é g g(glg rsmgléasf:g?%.e ;@?)Hg?r{twgél SF(’) yezlltsclgfl@g w(age.r,ge.ﬂ?anon acetic acid and
the lik&t Tl tdndpdunds oOfhednwingiof iy ecpreydrpd 08) in crystalline form and may be

physi ql ogj cal | stabilization of a physical

solvated grhydratqd) ’Stbtfaﬁszosg)ﬁ\fa?eisﬁn%}g@e phasaesutisatby acoeptghle solvates, such as
hydratést Eﬁcﬁf"drgxgr inﬂud%%ﬂ%t%ﬂ{y}nertﬁ$ %l§at&§aﬂﬁﬁc§¥ét@ﬁh¥o“ﬁ%@@sc'cﬁ(/ates.
of the di ting the

sease or disorder, or even preven
[00130dane. “Subject” includes humans. The terms “human,” “patient” and “subject” are used

interchangeably herein.
[00131] “Therapeutically effective amount” means the amount of a compound that, when

administered to a subject for treating a disease or a condition, is sufficient to effect such
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In a still further enbodinent, "treating" or
“"treatnment” refers to admnistration of the conpound
wW@er0o00asH3esi ti on of the invention for cosnetic PCF/Pxe%s002658

treatméEIBBRE dfdeh@rordBhiliidhi 1&g “ﬂ%ratpgﬁtié‘a‘i’l?@fé@ﬁ% fhoddt? §zan vary

i nvention have activity in both their acid and aci '
depending pw Htei cpmpoundsthe diseaserorichedition dnd g5 séveritye ahd the aget waight, etc.,

offer? advantciages of solubility, tissue conmpatibility,
0] .

of the FibjgeL fo,betreqres ease in the manmalian organism (see,

[0013ﬁundg_&f'ﬂeadﬂga” oPefbatheRl” draQ¢dikd8se RRlisofdé refels; Affone embodiment, to
_El sevier, Amsterdam 1985). Prodrugs include acid '

ameliogating\the digease we disokden . ¢ carpesting pt fedneing thef devialparent of the disease or

uch for ,exanpl e, esters prepared by reaction.of . »
at leastts ne oﬁl?éecr:]l%m%aé isgm\gnpqnﬁs tgerseaﬁt jB lagotgfzrce d% d?{mg?t gliﬁagg% or “treatment
refers o' @ioedin@lat [R8CIieqhysical fearée Mhi@tmdy GONROMBELMIbId by the
. a substituted or unsubstituted am ne, or acid ' _
subjecty IRYgt anpdler eapbodiment, ‘drraliag| eredreanend] ectensitg madulatipg the disease or
. r [ r am d.Aan [: Lved, fr. -
sisord @ O A S e NIRRT AES BB P a5,
stabilidative of b physicat ppragieder), @t bptto dhugs andtifersaiBodiAsR s tidating” or
« desjrabl e prepare doubl e ester type prodrugs such
treatmgnt (HEESyF &éﬁ@m@ heansglyaf the disease or disorder, or even preventing the same.
s OLHEAHRERREY. DA B RSIER B UFAT AR o compound
or comgpsitipn afithe @veditioR far gdsalekiy pugpebtest s of t he conpounds of
he inyention. [00134] As use rein, the term. . ,
1001331}'C o1 ffer %{Hﬁ&kﬁé- ot s?@??wﬁ ok Gip el PhaAveisHY sy ffsboth their
acid andMHat QrRatiPE RRATSE baNs tRf adid UnQRRS féim 8ficn Qf‘feﬂg‘ﬂﬂ@alﬁﬁgees of

.the atons that constitute such conpound. For exanple,
solubilip, tissuoeappasibilatyi emndelayst releassrip thavaamanlien otganisno (ree.dBundgard,

. DS PRAR BP0 L2 SRS SRR SRSRTRL e i

derivat{vids Mell l@iowt tdeprhdtitonetstor\thd art,Bachne] E6rSdxanmdld, Rstess prBpared by reaction
conpound where such isotopic substitution is nmade, the

of the pagent sgidnayithy p spisablgaleplol ppreaipides prigpgred By yeackion o the Hagent acid

compo R sy 4 BB G B8 AP0 s

Simplesaigphpli@crearemitio bstenscdmaleso and arhydbdedddrzedifioad asidichiroups pendant
the skill glf the art. Li%evvi(ie, the invention may . .

on the coapoRds o Bip gt M RIIPTEE BIogRISs: JAPmAEasehfltih desirable to

preparé 6kt _§é?ér99ﬁ§proidﬂlcgs@ﬁcﬁ ﬁ&@ﬂ%ﬁ)gfa&r | 8x&ARLe, where the
resul ti ng conmpounds nay be use fgr drug and/ or

((alkoxyairbond)axyddlklagsensi Prefetred prthe Cuth €s alk¥h €h ik dkatyl,\aeyl, C;-Cio

.isotopes tritium i.e. 3H .and carbon- i.e. .14C,
substity B B0 i G ko e B P BpER B dhs tGiidtof
[00134) hei r Rased dkrdiaRE ReMatidotshianakidieabferS®aA SoMbound that contains
detection. Further, conpounds may be prepared that aee
unnatuga} pEaroripns @f wioteres g5 pre rmesi aftth;goms shasisenstitatg shclagompound.
For exinpl art ARE vhbhe B AR bR SRl abdal Bl radicactive
isotopesirh naf@ exenph, deutetama oy D)] QeHE5E]13 APC), in&ﬂic%éiiil@ (*°N), or the
variants of the conmpounds provided herein, radioactive

like. Tigyilis undgrsérqdihain et corBPefndamesrrpubisisefonictsHpiitutien is made, the
follow%%%&ﬁns?fwhte ﬂegéﬁ%%b}gganra/,[s %Oﬁglfi}oﬁ L”Ead‘@ﬁ’?@g’ﬁig%ﬁ [mnay baer H/D, any

derslt ood that conp ave
carbonfoaynd 'AChartangiffifregen may he ’DNgtand ehaothegeeeaceadplacement of such

bondli of. thei.r .atons.or_the arrangenent of their .
atoms Q@&ﬁ,gg?tﬁnmned within thené?(lli)of tthe art. rlee 1se, the mventEon may include the
preparation of isotopic variants with radioisotopes, in the instance for example, where the

resulting compounds may be used for drug and/or substrate tissue distribution studies. The
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space are terned "isoners". Isonmers that differ in the
arrangenent of their atons in space are terned
WO gioendgpsoners”. [00137] Stereoi soners that aPEI/ns1009/002658
radloaéﬂJerl%tobéEEtﬁﬁﬁmof ¢.OPE aAd 4rB6A- 13/ L. U &Y, M&particularly useful for this
dlastereoners and those that are non-superi nmposabl e
purposgiin vigw pftheje sassfofermesiperatien and wad e means o ibprEngher, compounds

t Lol f he, |
may by PP SRRBEE Tebsp Bl B PEVERE B GEERTpepaipn §f "C T, "0 and
PN, affinadld OeRESful § RRREIDERissid mp@giafpﬁwpmﬁﬂudaes for examining substrate

on

characterized by the absolute c iguration of its
receptreaupancyc center and is described by the R and

[001355}351;32?&?% (réﬁllrt?%xéso f t]gg agl(;mf g)terowg?%ger&r%ﬁaéhoaf:twe or not, are
intend@Plodd ehe@mbas@&! w&tﬂﬁh tﬂle%b@p"baif&ﬁie ﬁﬁeﬁiﬁ)ﬁ r or otatory or
| evorotatory -)-iso

[00136] especht il%qscyt)o beAH@ﬁtSntcwd té@rﬁ?ﬁm@ané%ﬁhab&4V§tth%&ar@ mRlkecular formula
but dlffe?%'tl megﬁglgﬁ tgg %ﬂkf?&%f b%?ldﬁl%o& tﬁ%l?(%tﬁlrsn% (S)% lﬂfe{]ag'f’gngeéent of their atoms in
space @8 dottried r‘l‘BbﬁlerS’ dedrhﬁd theat drf&&emm: artaxiernent.of fRA.A8Mns in space are
"Tautqners” refer to conpounds that are
termed; §eEeQUMARGEabl e forns of a particul ar conpound
[00137?t r UCt gteRoisBRdrd AL ar? a6y m'n?ortll:h% & SRLRCHBBRE aftermed
hydr ogen atons and el ectrons. us, two structures may
“dlasteb@)mcns’éami thpder thatrare homsglbﬁrtmlmsabieemimmt imﬁgqs of kadt athersare termed
For exa

“enantiesh N BPER PP D R YB RyPr e o SR it is bonded to four
dlfferehﬂglﬁﬁﬁﬁ R\aIrloEdnihitici @3 s FRbibIM WA edhhtiherdGh be Qharlﬁé’t%ﬁzed by the

Anot her exanple of tautonmerismis the aci- and nitro-
absolufeiont guratiph ehifs adymroetsicisanfer andigtdesgribet |bkéhw Bearidb$seqiiencing rules

of Cah?%na 'i’re%ge obﬁny\r/\fét nggrgr?]e%r i E)Nhtl that%e mJl?Cﬁli}%h ats% %Fl?gﬁl&?? 'pﬂlglnzed light

and desigated ad dex@@edthtory yr Rﬂdrolﬂit@lyc(lb cad (90 (Ylisomeas r@ﬁectlvely) A chiral
conpound of interest. L00140 The conpounds of
compoppd, 63t Fst asgifhgdadisidpabepangpmgpeiasaspnstaierthereefe i apxture
contairié Bq? B‘Fb%)HH%s%?ﬂlet QERGEAES 1PEIRUAIHER B ik -y dual
-'or (S)- stereolsoners or as mxtures er eof
[00138)n] ess‘Tanthnoas edfatd eompsendstthe ackemterclpnigeable fornamif Aagarticular

AR T S
two strEBRRs IARESindQdilBrthHheSugh' thE RIGvEmeht &{ﬁqééé’ﬁ(ﬁl‘é‘ and an atom (usually

t hereof.” The nethods for the determ nati on of
H). Fosteéarepl@hmlamiykmstatmtagwpmrabmanseothesamrrepudgmmmreonverted by

oGSl BN R I R bSO - s

of phenylgiffohietizat | that £¢ 1ikOWRE otefeditiateatABitWith A& 8Pb4ke.
synt hesi s (nel anogenesis), and the use of such

[00139 onp o UkrssoBeTEs formp swivthiegalsvanide ghstattainmentiof the(aptignal chemical
reactlvitg Ph@ Ho)l(%%&h Q%ﬂgp&oad&%péoqﬂld O-Fhllntgrestn vention also
rel ates nmet hods for

eventing and/or treating

[00140¢ ondi tTlmrts;rrt;imahdmfethcsausaitioyi ni®] piseehs e abRIoF@i¥ymmetric centers;
mel anogene s activit [ not limted

such cqragoungs £an, reﬁ?f@r?érﬂf%gt}csﬂ ag?nrﬁﬂ'wlé qrﬁé)ﬂgr;ié} -SLGPRIPRIAETS R as
mixtur& thétebf, e@hl@k@ﬁh%ﬁted%@%ep{hg@é iofl ?ﬁgx%t eﬂdrﬁ@ular

usi ng the conpounds cofpositions o tion
compound in the specification and claims is intended to include both individual enantiomers and

mixtures, racemic or otherwise, thereof. The methods for the determination of stereochemistry

and the separation of stereoisomers are well-known in the art.
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[00142] In accordance with the present invention, a
plurality of conpounds has been identified that are
w@e apabsaoof controlling, and particularly, i nhP@I/U52999/002658
mel anogenesi s. These qgPeWHYMPOVNDI were not
previously identified™as posSSessing such a capability,
[0014Hr e | iAs deschibedhercim therprésent sentionaslatesite the identification of
compaiRyERBt SR T P N5 (R EH i PSR guch compounds and
compoRiti@® FHeAdof @i moifly Te i, ikHRbi®NHelaRin\ry@ucliBR! Tidinvefon also relates to
Wth respect to in vitro applications, test-tube based
methodigr atkyentingend/ erdrdating serdinersathat aragausally sddefed ¢o alesrant
h bi ity of modifjed versi r [ i ves, of
melandfieBhctbiny QmBie LS PSR LR ARG pERLGIo fRafting
hyperpigriéntatiitl dfCal étsgial, Qné’&dh@ﬁ%xﬁentb@oﬁ, had sk, asihathedddmpounds and
of at |east one of the novel nelanogenesis inhibiting
compogisRpdahiths inyeptied: herein to a subject in need thereof
0 reduc
0014217 7 T ROER N R I bk R Bl RORR 2 spfippuncs hag been
identifexdeha@ apecdpable dfivenpoldiagindi pavténullarby inhdleinpg uiedenoganvesis. These
been identified that are capable of effectively and )
compoyndly, haGt Wejrei ok PEVIQUs lldr%‘l‘téfpffgigf’éri’é?éﬁfeés‘w étrfilrar GabidY, are listed
herein A8 RifBr&Pro R RANCORBER Senb QD YAt RS) AL -ERBTRL t invention i
erelnceIIs. %ﬁe agglity o?ggﬂcﬂ conpodnds té dgg?eégge%?’n“wnlonls
directeidrid ithiitt useeh andifynespigmesiptibe inugedre enddvan agEicatons. With respect
. _decrease. the | ani n content. .of nel anocytes, which, in
o in i AP UFRA T THOG Be0 400 AU QR LPR R vl s o test the
ability Off nidified Vedibns MMM deBivati Ws oF@bRbould? 1M4te@Wheddin kb Blter melanogenesis.
above, the novel nel anogenesis inhibitors of the

In vivoppliestions mveedirdctnd tre adminisplatian bfatdpgst peeiof e glevel melanogenesis

.oahair, woal, .or,fur.to lighten thel.,r celor., [00144]. 1n
1M1b1tbn#ecoénlpggagsn%§r%%d f(lﬁre nhtg ai SH\Q/Jgﬁtt 1inonﬁ,eg E}}eéerogitcagﬁdu%% i uJHt élon levels for

prophyadctictihefdpestclardtdiat coametioplipoegenesi s nodi fiers, such
as i nhibitors, having a fornmula (1):0or a ) )
[001434h ar naElBis: incene appest OF Preaspsent wiventioe compaunsls haye bequgdentified that

v b e ShPEREASOE R ARSI, fecn o
melan@denédieinhibi®ind)iio manwnalienr edpeThe tlailifyosfraukch compodinels to decrease or

. ,...conmpound i.s copessine. [00146 n anot her . enbodi nent

inhibit gpe agenesiomey B used feras.[@&?ge;%ﬁ%&&ﬁﬁs&aﬁ&lmlg EPRYERPT melanocytes,
which,li} %m?fe@ul@h%%ﬁfb?%ién?iﬁgﬁéﬁ 6F BehtSHES oﬁ&ih,r}ﬁh{) WoBl, %r fur color. In

~ having a formul a | or a pharnmaceutically _
view ofitheaibout|the save medaioganesisanhibrtorsraf ghe presendinveanion may be topically

) ereoi.soners, tauto s and isotopic variants
aoplieq IR AR Bt o RO HERGp AR ‘liboii ment. of ¢ he
[00144] NVent inQhe ehftRURhElRIOf SRRV, SERidH S6MPEQHstdhadis@bsed that are
nel anogenesi s nodi fiers, such as inhibitors having a

melangggpesis Bodifiers sugh 3s ighibiforsn haviag adermudd (1) accept abl e
salt, solvate or prodrug thereof, ang.stereoisoners,

tautonmers and isotopic variants therﬁof.M
e

Me

Me_

Me
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[00148] In one particular enbodi nent of the invention,
Wth respect to fornmulae I-111, the conpound is a free
wWha®e/134400149] 1 n one particul ar enbodi ment of PETES2009/002658
| SPVEpHakR ReeutitAlly 5&%@%816 shR, doWaRIbEsolirdgltherebf)@nd stereoisomers,
conpound is a nono salt. [00150] In one particular
taugorherd iangé reotapic vareantsthereof.on, with respect to fornul ae

-1, the ¢ und i S,. a di .salt. [00151] In _one
100143]5 11 ot 1R ot Rerhog TR Ritionn Mgy eaperE ol 1, the
compdufid iPégetsae. | -1 11, the conpound is a hydrated salt.

00152] A further aspect of the invention extends to a

[0014é]or mul latangther pabodigngnt pE the inavendinni sieroidshcampaunds aysadisdosed that
i th respect. 0 Lae 1-111. .and-a |ikesacting

are meflpblet SRAREN AL, AT Bfipham et {imbladBact | ng
agent is selected froma cosnetic iMegredi ent and a
phar macol ogi cal ly active agent. Nbﬂg p#eti cul arly, the
cosnetic ingredient is a skin lightener, and the
phar macol ogi cal |y active agen
anot her mel anogenesi s i nhi b¥y'¢
parti cul ar enbodi nent of i
descri bed, a phar mpgeut) poSition i s prepared
that is useful to tre a di séase for which a
mel anogenesis inhibitee i s indicated, which conprises
a therapeutically effective anmobunt of the conbination,
wherein the |like acting agent is a pharmacol ogically
active agent. Mre particuladly, the |like-acting agent

or a PhERBRATHEAY SRR HRC COHOALS O Prada e, Mibyeeosomers, tatomers
Mijﬂ&QEQghmﬁgﬂﬁﬂ%ﬁtion is prepared that conprises a
co

nposition for cosnetic or dermatol ogi cal use, which
[0014nposi Iniadnrtbemgmbabment efabestvestdn, pteariddlaompounds are disclosed that

ermat ol ogical |y effective amount of th nbi nati on
are mefanggensisresliensy ichian IR LB VHIEA TgMHBARD [ s
cosnetically activeHggent. More particularly, the
i ke-acting agent is éNskin hjcghteni ng conmpound.
[00155] In a furt € aspg of ' Bi on, the
i nvention extends to a_n enti ng,
treating, aneliorating i ng a dcwease or
condi tion invol ving undesiredor aberrant
nmel anogenesi s, which conprises adninistering to a
patient in need or desirous of such prevention,
treatment, anelioration or nHhagenent, a
or a pHEASICTEREY SR T BE b AR BN By s o ygeoisomers, tautomers
and iscepianaganesieteof.nhi bi ti ng anmount of the conbination as

stated and set forth above, wherein the_ |ike acting
IOOMSAgent Inong pﬁﬁlé:p}ﬁg@mbgg}rgg}t |o§ t%pyqpélogg\é(ﬁb respggtdo formulae I-111, the
j , the like-acting agent is a skin
Compopﬁgﬁtagﬁ%%ésgbnpound. [00156] A nethod for altering or
[00149] est orlnrge pagivelitr atbodiment wé theahvanioakwith rdspedt,to Waralulae I-111, the
or fur co |,Si.ng adm nistering to the mamml i an ski n,
compopnd fs,a%BBm sglty an ampunt of a conposition

[001503O1Pr i [RidRE tpﬁrti‘%hgi?%ﬁltboﬂﬁérﬁ ok B iRVerfoh 8%t 9espBEtii& Erhifae 1-111, the
anount of the conbination as
compound is a di HCI salt.

[00151] In one particular embodiment of the invention, with respect to formulae I-111, the
compound is a hydrated salt.
[00152] A further aspect of the invention extends to a formulation that comprises a

combination of a compound with respect to formulae I-111, and a like-acting agent. In a particular
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stated and set forth above, wherein the |ike acting
agent is a cosnetically active agent. Mre
weamviisybarly, the |ike-acting agent is a ski nPCT/US2009/002658

embodn‘n&lftt &Iike a@f?ﬁ?ﬁ’%&‘ﬂ@ls defRea ford Q%o%&ﬁ@&%re@ﬁ%t and a pharmacologically

conp03|t|ons he present invention contenplate the
active agentoMase particulady sthefcosrheticingrediantiss 4 skén lighthrsreind ths

acti,ve | redient(s r various

pharm AR ok B IRE Flel led 6 b Mol Sinshif iiviter
[0015310Di NAch Pdrtibul AenfSSdRR bR f@h & 8dhbiRhtidrPjukOdditidbddO R bE@imaceutical

formul ation for application to the skin, for exanple,
compomxoncbsmared thatdy eneful e Hapeadipense &rrvehich o giedaogenasts, inhibitor is
1ndlcat68 p\!vl%gil Hyesaht thgrgéeuqacf?lg ﬁlecl:'tgvee a(?rléoq{ntt"gp {h% com%gna 103 'wherein the

aste ories,

like acilhg 'dﬁ is @b@m@@og@@l\l\ﬂ@&ﬁ/e ?Qntt Mﬁ&%ﬁf@ﬂar@atmﬂ&ractmg agent is a
Thi ckeners, diluents, enulsifiers, dispersing aids or

Shnh&mﬁ@ég§0m@9mﬁb used as needed. Preferably, one
[00154gu nctign, ﬁﬁi—t\l}gpén&% 'ef?tr t* tﬁ E&nﬁn&gﬁ‘(ﬁg u?sghg&i Po%%ts{ %c?[‘

f the ac I ngre e capab
formuldgon isgireprged that emﬁpms larcgfn@dslenﬁ fﬁ)cotsmeﬁebﬁdimmﬁt(ﬂSglcal use, which
under in,vivo condition

ui t abl e c rriers are wel|
OmMPOSKGHYLFYMIBISEK R FPERFtsAlhY ta@%afﬁerrr@tokf Yn%ff%age PMgBR ke
t I t
comblﬁétnﬁ@gted Hovet il ¢ Qﬁk Qc(tfrll%%,%t 1@% Clbgljlnat un?edlc iYe 3 ent More

(petrolatum,” mneral ol petr
panlcdartpetﬂwlhkebaqummagmt isle kleioXightdmyn gecvemmivet] et her, ol e| c

ol i done .and. Azone( brand penetration

oo1sgl) o B PR © F@lﬂ“af*?edBYﬁS'é@Ptef‘EfHdﬁE’gﬁ gthod for

prevenfnag %aﬁhg Chrh Qidritelgusten Ahgpiptd ¥iSedsO BF &St B oRfhg undesired or
described in Tabl e |, w th one of 2-pyrrolidone, oleic

~ aberrapighelargagnesis, A&fudemn)lpwd edmirgstenig focepasenbinr reeql @n desirous of such

reven%o %reakmenet Qlloratl n or an wat er ekghlar{l]é)cl l(():gm n comprising a
p Ra7 Of propﬁpene g yco ?ﬁﬁf@%ﬁp |n8P At Bt b% P g
prophylﬁﬂﬁicﬁlﬂ)eér herpeutsdallgy efkmﬁn@eﬂﬁlm&dng amoufd fahd

delivery of some of the conpositions of the invention.
combingien g |S?%§edowdt8ﬁbf%@rﬁbeg¢,twhﬁﬁelnéliif'dllls& aqting ageryds aphyymagplogically

active Q%éllf Mo?gpﬁrtl ltafl tﬂgﬁ[(e aéHII%) % f%sa d%@g ugig%érélhg compound.

n-ionic an tarn a)
[0015€]pr ef eA alndtlyod ﬁor ahemrgmntestoﬁngptgmnmtmonhnaﬁl%alm skirg ntair, wool or
steroid

fur cor BRI FORANS 1 B ORBERBRB Ik PF oY R o) TP ot gt
compo@ftloﬁ%Bff@?igmgk&%%mérr@r@ﬁgnf’%gpﬁltéﬁé Bife MRk Affolint @ﬂﬁe E%mbmatlon as

one or nore fat acid ethers having from about
stated arybset forth aimvbo\nh@remrthe bk@ﬁ@nﬂﬁgynn in aa;nsraﬁw:liw aoflve agent More

. bout 5% 0% b t
partiethy B GER e 2ghRies SRR et o rpounds of

[00157]he | ipesas®edaaR] ntidRitddk bf tHe predeat indestiondddtdmplate the use of
37.5:12.5:33.3:16. 7. For sone conpositions, |iposones

one or @rp P Biegoatpoyndecléstes] herein as an active ingredient(s) for various uses. Ina

I
e L SO B 0% 5 oo om
topicalafomplagdre for @gplidatipn s theskim Yorsx apiphs €6t costed agdrotthbrapeutic

based upon t he tal  vol une of .the conposition, of
dermatojogiqab st T 1)91“&[; oRnulagoRs, By IQ%WWPWM%MI%*@WS creams, gels,

drops, Qﬁﬁo@ﬁ(ﬁ%s}’ r5 n]l Qytshgrg gbwg&;%m’ thnafd Jﬁ‘wheé‘ Thickeners,

of a 5 '12. 50 be Use
dlluen@aﬂnml@ﬁb&g dadmamgagts ori"amudembinay be ps&bamedﬁy Rreferably, one function

of the %g@ ﬁod?rﬂ@.ngq $K erl ?)g%g%eag%mn t?E glsé}ggsglrng;é ?qtggdmg Hy{ﬁg be capable of
deliver$YTRAO Bt VR gfR¥EnRS) RBRARMEI YR A DnllRnd &SiifaBR carriers are

well known to skilled practitioners, and include liposomes, ethanol, dimethylsulfoxide (DMSO),
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conponents in a suitable container and m xing them
under anbient conditions in any conventional high
WG h@an34aki ng neans well known in the art for PONUSNG/@02658
etroldulrPRH tRISBA) ahifepd oilSHEHdPRtrbROSSE), Wabs] &l?&@n 1fdbrmamide,
P Nle}r%lggseet alai) Phar m éq ?}% 184-88 (199 y whi ch
dekaoxwthy&mmqi@ylatﬂled OIlﬁ}C peifl 2+ emehdme@mﬁ Aznnﬁ dr pqn@trytlon enhancer
s, t he

oo BATRERE S Bhp Rl BESAREa S AR Bt rcioncs s

descritleéd@d 6’@1)16@ Weth on@ ol HitodidSnd@Yei€ 861l ahdVor AQbn&® addddao enhance
soybean mlk or other Ii qguid fornul ati ons derived

penetraiionegalpbilizedsin 4 basa wi svatar, hansl, mgpanabared/pn prapylesughycel.
or mul r Q [
IOOIS%r opor'f% bn(rzli % Sé)ogzg avne%m co%ié)ﬁl%m lﬁysos?l% % %%{3 used for topical
dehveﬂ&"&if Iﬁbmlelmftﬁe’kﬁmﬂmé&idhalof gHodhidnition. Ofeptitiing 6l BRAdMPdsition, and at the
optionally a chel ating agent, preservatives,
dlscretmﬂai illed praciitionen such iprsPeies ey drararignisang épntaip) glycerol
b I
o OGP PR 1 BRSPS Dol
compokmdn/havtrtg ﬂhh @Eeeomfoaslkholnle foundtlh&harestefmypmfaablpm an amount of
[ for the delivery of th

ut i
betwe%bﬁﬁ%? a0 aboR o By it p ) @‘EFl‘EZTOTBefB‘é)ﬁ asid gthsrs having from
about 1@ 2BECI§ é&bﬁp&bhﬁ%éf@&blg} aean%M%% bﬁb&%e@ﬁb&d? 8% and about 70%
pr esent i1 nvention may al so i nclude other active
by weightgpodldéterel v, whsreivethie casstitnart compoumizaifi |tlme11posgmesl neergrsferably in a

oS, RS T LG Lo s
dilaura@PEHoREsedrb Y pdl 93 leritd -4 D- sfbtaﬂq %tHe%B@@k%ihﬁeﬁé@halﬁ@l ether (GDL

noi sturizers, cosmetic gﬁguvant s, surfactants, foam ng

hposoragsé mespreﬁqm:g, t Lipasgraes ayrbe presens in anp a@pgmtgbgsed upon the total volume
[ fferd ser v t | v

of the é’dn’?r%ogftee h§f fzr(r)]lal at%ﬁg{e f(;) E%/mFS %tqpa P%%/ Fivore preferably from
about T0omphiate st S8yngd/me). ualeatitt ofl dbast 30582 6033 3&‘6 7 may be used to

i ngredient (for exanple, a novel nelanogenesis
particulgs @fyardaged e%*léﬁabl@éu)%@rl@ﬁ PR B¢ PRPEddn 8rspriaws gYiflyeandard methods

payrihigdarly, likeacting agents, such as skin
Commﬁngﬁt eners and skin-bri ght ener s, whi ch may be known to
[00159[1 hose e ablové Hesonibed eompositidgmiay de lpreparedtty @ostsamg the desired
imlar achlwtl es and/ or prg ertl es include,. but, are

compoREs 1 71l ot AR iy e BAD ST I RO HORS in any

convedn@hblhh%l%ﬁear Ariking heeas delldfowndh U ANrABhIiyAL 1ip§some preparations,
t her eo a-keto acids, salts and derivatives thereof;

such aSoﬂlhwdlsslysedon MNemieget al. éﬂ@ameer ME&4-88d PRDM, which is incorporated
der vat i er eof

by refeéel{lge Eg]ieér% fé‘l d%s e&&%%tﬁn glc péegler&cg ofg %lh,gposome‘s enlllances {ﬂle%eplgmentmg

capabiliftdshdsyie @piipogitivgonam de; cort| costeroi ds; agents
t hat bl ock the transfer of nelanosones to

[00160k o1 at | Pthesfosgulagigahmay Cﬁatyirbébrfe@amlq, soxdhsgn eyitkreratker liquid

fomulﬁfgéd{sﬁegggcfdlﬁ%dﬁ&q?%ﬁ?ﬁ:ﬁﬁ%e{gggg% eé glﬂgarb'itb@aht] l‘%ﬁlcn ;rrqlél]ation may, for

examp&ncbrimmghmgﬂ Ipng)(ﬁgﬁnbﬁsdybedruﬁﬂkkajj éroulsiticel that maintains the physical
... 5= dro X rreth | - 4- pyranone) kOjIC acid

stabllltagf rgll%; an, %/ptlpné Y 8 chsl 6%‘]‘31?362% Epres,g}:\ﬁllﬁvfzqq emollients,

humecéﬁ@)&‘ﬁ@fo*? ‘tﬂlblEbneﬁs&cgemr%o%th ascorbic acid

derivatives dr oqui hydr oqui none derivati ves,
[00161] esor cﬁ)llhm -watay IefruﬂsmmmMtqmlmgllrmhﬂmuﬂmasolszamlcbased formulations and

aqueo IgFfs ogg gtﬁ)qrsg(:%‘ g?l'ae’ z?rl[.rﬁlla PSégﬁed))tl éldzeﬁ 5%& fog the delivery of
the corhptRItRAE of NAE Rivéhtion.



tyrosi ne and derivatives, undecenoyl phenylal ani ne,
gl uconic acid, 4-alkyl resorcinols, 4-
W@ boophanryd et hyl ) -1, 3di hydr oxybenzene, chr onpnePCT/US2009/002658
[001623 eriv anp/é?ﬁufgL&hth@%p@(hﬁ@ ghplicafibB RO ilSositidh¥ BPthe present invention
erivatives, 1-am noethyl phosphlnlc acid, thiourea

may ala@ rnwah ofkes active mgredients, s well s tinarben ld@Ct(Vﬁllwﬁdﬂadeél) such
altern IHC e%l fa}lhtglsen%u %\hh tgélrclgl\llgfi?t{/vg afrpﬁlc[egij%ai Hé gosgrb (Lflﬁ nglpOSlthl’l may be
optlonﬂlﬁsédrﬁblﬁecﬁﬁ'htﬁ otlﬁeﬁgbéleﬁﬁ%ﬁc}ﬁ@ Bb@AgizeisOtosmetic adjuvants, surfactants,

benzof uranones such as senkyunol i de, V|nyI and et hyl
foaming Aegats| conditismices, Remeeiantsclagiancesrosresidines, tuffering agents,
preser\aﬁ@{eﬁégﬁs%ke%ngg)ﬁ(ﬁthe lﬂ&' bi t or S of ni trogen oxi de

esl's . 9. L-nitroarginine and

[00163]er i vakdriiadar ﬂ’oerhﬁkaflons?mﬁy thotiider 40l eadeail £21ti0¢ ingredient (for example, a
thiocitrulline, metal chelators (e.g. al pha-hydroxy
novel mglapgeeaesiggodyiardiessribed dietpin}anpredousty rreognigedpad pmﬁwularly, like-

acting Eg{ﬂt ’sk&u’,%t@%éggn(g %ﬂdﬁgﬁéﬁ{f/&ggﬁ\i\gggb h{ar s f%}mwn to those of skill

in the aret Agentsi knowmyﬂp(mséds sanidarextivies andser prbﬁerpemnehﬁie but are not

11m1t<—‘:(intgt b@lgqt: ?%é'{lgc{gésl, It)ﬁéééaq%ghg@ﬂfg@?& Eﬁ{iw‘j’%gt@f&%aﬁs and derivatives thereof;
a-ketolab@B BN B4 dér'i\%tllv@st fhefeod @H%J}Sk? &ilds s t§ dtcf%?ivgméptﬂéreof
an extract fromplants, such as e. erry
retinoidy salgscand deriyatieostthereof; menm& :mdtmhmd, coarmbuhds; (amds,ephenol
metho%&nt?ﬁt;@fjt 150%? ggongxgg%{:ﬁtou 52.%1% OtFxgtelﬂ %‘8 gr@f ¢ er 0 melgmosomes to
keratindE§te€; 3nEHiSs B%Y badundax kb Rekirks; kuﬁ@acxandcoh@éruwa%ts and the like.
speci es, extracts of pi ne species (plnus) and extracts

[00164df vi tAddiipealinen-lisnitisgiexaraples a6skin-dighteamesod beighteaingcgents
1nclud<Ib F?e gcﬁ%:ch {%%)Z&S%J;)?gd?@ Saxe!t}fl};l%% r%e?,t Oé% acfcc'icdjenvaél\?ers eag kojic

acid diphlafiars athuanedeokyaritin sasobrbassbid, iagctabicaetd db@xvatlves hydroquinone,
i ngredi ents for skin and hair Ilghtenlng
hydroqyfqogﬁpgﬂyﬁgfe§,dﬁg)rgpoh§p]§urcmﬁlﬁg o ?C‘r\llQSHSQCh as e.g. glutathione or
0 n -
cystemfe 515!1‘2; g&%@? aéiagg{l? Jhglc a(al(f K}%E g¥1?i @hﬁ f@y?r?gdr{%vgmes thereof, N
acetyl Qmﬁ)sinet adateoivhti P63, \Amdec%oyimﬁen’gdalenlpa,rglummicaaduy 4f-atlkym resorcinols, 4-

ahout . 0. to a 9 bas the tota i ght.
(1-phegletiy- T seafYiizenmn Ehiog b At i ahaied sepeare SaHEGECS, thymol
derivaties VB mPoetyl Bﬁ&srpﬂrh@ Qm@nﬁlud'iﬁéa (iérmaﬁ sl QIThglc{ %&%&otmﬁnde
dose regimen w Il depend on a nunber of factors which
(nlacmﬁmdebﬁmm $ajtsisacliet @g. rﬁlmedllosdmr glacanetee thujapligindand derivatives,
siven p ition at ed,
tnterpene? Fucﬁ g r%a}sfi)lcbagld 3 8“8? a3 ea%oggegol ?nzaﬁyan%ef ﬁu%l
senkyu@6ld& &iBfl ahd edlyBiihcdl 2&ibhitGicids @ﬁ&lﬁ@Vﬂ@ec&&y&oﬁle acid and azelaic
several nonths, or until a cure is effected or a
acid, inkibitoss,of Biffogen exide syrhesis such as exg fli- Bijredrgigpe gnd derivatives thereof,
2,7 dlnﬁp(gﬁfa%oge?(%r tMlog{?ﬁl'lﬁlf‘ed m%%c ?gﬁ)frs {%eép Qg)?lg (ﬁyﬂfoxg/ fslttY acids, palmitic acid,
phytic acitij lemeﬁamni,emmd iaoig, bibe hdid, lﬁmﬁxltnaats,l Whrub@) ®iloferdin, EDTA, EGTA

Qr dj nar readi | term ne op tlnun1dosa e
and deqyd} vy tiresafbapimue Ssaak éﬁiﬂ‘tﬁ%ﬁe’f"éﬁ Boteass g e P lipoic acid
t
or othe(k: %}éﬂatﬁ%tfc%} ﬁrﬂg%l?cﬁde K%dg%@? Tde;r?'s!:mf‘ ﬂdﬂé}ﬂhg’,h@é?ﬁné TR (8Salso being
used ingtbe fant ofzni extraof fremtplands,isngr exie.g. rheadferrblraxtraetbncﬁ eXiradf, apaya

cxrac G POy PG!S BLY, LT Aot G L0, sbout 100

glabridePSPRSIchhledite RCW&BMQ ckBadthextRICESE ek AKE PAth Qs Wddies, extracts of
contai n from about 01 ngy to about 100 ngy of active
i ngredient, preferably about 0.1 ng to about 10 ng of

active ingredient.
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[00167] In general, nelanogenesis inhibitors or
conpounds that decrease or suppress nelanin production
wae@psgoent ati on in mammal i an skin, hair, furPGFUS2909/002658
pine sp’é(:fés @@ﬁﬁé}lanﬂ%xtrﬁ&ﬁ oF¥ﬁ1‘§T§b€olestJi%tﬂﬂeﬁ@ﬁ@r‘i‘\l'dﬁg'eﬁa‘}ﬂc@ﬁtrated therefrom,
bri ghteni'ng of skin, hair, wool or fur for cosnetic
extracinfispuidiage, roulbetrg, schigHene o anst grageser pi gnent ati on or

neve nenta i,0 i sorders, such.,as wvi.tiligo, . . .
o0t63] e B AR B YRt Rl AR ARG g ctve ingredients for
skin arfda8r iRdtédhg 0P PRsIReniRO $didl dHrh@EWBIPHMNds) in the formulations according to

hyper pi gnentation, etc. For such depignentation

the invgplir way bedom abut ﬂ&lﬁglahomt&Q \&h&ﬁ d@giqugarlyofmld apeutgx01 to about 20
o, d ribed.abpv 6 10
w. %6 AR B B RRYS e BR800 1 e ZRET oy gl weneor e
prepar&thﬁl Cmm@hé’gdi:‘ngqfangé&%ré ﬁﬁé@éﬁté@b‘y Wﬁz @ﬂ {Ii@&at@dbreand not limitation.
derivatives of the conpounds of e invention, which _
[00166ave nERedseiresimey vallclanenst @n yrenpe erféc%fédﬁﬁ%h gy readily be
Y% I
determ‘?l?éd Q\lc:ﬁ C#s%e?ér{tﬁ gﬁj(? E}e\; g% | \6621 %fﬁ@% i r{] g?)'r%;‘[getea& bu \ivﬂl normally

be oneaﬁ:tmore doses pet day, withchcasagll tmtmémllzwﬂmg flom seveeal ralays to several
limted to, hfgllnee er derivatives and the |ike,

monthyy.08 BRY| HEHTE AbFGricdedr i HdisenRestate oAdHYedy ey cosmetically
f

desired e o Rl KN pEIRANDA R Bl b AR F i

depending on th-‘e zaxphdatmm Idnd ofeorflimam kil emyméd(hallyslemﬂmimt qg'msumfdosages

Y, tjssue.co b|||t or d rele
dosingedipoligif aid SREGIGHASri B iR sgaFEPIATEY L EPgal formulations
(such RfcrédnRd (s, PPutiofis, Dtc PvilkAaved &ﬁl\ébﬁfatloﬁ'ﬁta@ﬁ%ﬂgredlent of from

1985) Prodrugs include acid derivatives wel | know to

about (P Hottp abewter080, pireterablyafrom abauhn0.4%, tOfabﬁUtebﬂé/nﬁh@,en@Qh dlris

contengplaﬁgci1 L}}agun éﬁa%% (I)r(r)rp C%W%Fétéorféraggo&lgl&cﬂ%& \rMIgtggeﬂ?gweg?ion will contain
from ab&i@ Op@r @gtto abdwl 100 ﬁﬂﬂg)blﬂﬁtﬂﬂfeﬁﬁ'grédlsmbpﬁelféram?db@lﬁt 0.1 mg to about 10
unsubstituted am ne, or acid anhydrides, or m xed
mg Of%fﬁh’ﬁd’flgré%m Sinple aliphatic or aromatic esters,
m des
[00167Sendanltn a%ﬂeltaﬁge{ ég%ﬁ oﬁ%sgseﬁlh%ﬁ%ﬁg Jro({%e Félisgtrl? gt;(?elépesdse OF suppress
melanippeddrction apd pmemsatiohnin scien gldémekin, hairsfud esivoabdre ukeéful in, for

exampf%%q%ngﬁgkzéx}ed@él{r&r}géﬁg otp Srk%:l rh%?rswgglcohr fgr for cosmetic purposes, or the
&tk With%Yxh@xLéﬁ Efhfion Qis6ders'sG Gitil

treatmt it ZM%(E{Z%CS hR tneve )ﬂag@l ’ fon Jﬂs@ﬂc gets usbg}tl I@:{ uttlelgg, &helides,

lentigimsydiem‘ah me@ﬂo@t@sm,rqalf@mkydlt potse pgstoﬁﬂmhmam)’rbmmﬁmtation etc.

nve t|on resent ventio

For sultLfepy Y S TP R B oo B o Py 3 described above
[00168ddi t i 1@renith BpEks, A prescdit iRyt ploRRled bRidenBHndRREatives of the

conmpounds of for milae I-111. The acids which are used
compoppdsidpainyentien phradriss atr desnatiyessr thp eeppainds ofithe invention, which

it f n S . of -
have n%ﬁa?:ghlheﬁ ec;i}?z%\%ﬁle aéro&éghan% Bt V\?e]rgg ﬁ& fsglygnglﬁ%ﬁﬁ?lg;d‘(&?&gfiggog@al conditions
the corapislinids ofittedhventionewhichakd phar@ataitichlgactive, in vzvo Such examples
phar macol Qgi.cal | y accept abl e ani ons, such as

include, Pt SO HMEED thFP B St derivaiyss and hedike. qulkslfr@rpholme esters
and thSlild ate, bisulfate, phosphate, acid phosphate,

acetate, lactate, citrate, acid citrate, tartrate,
[0016%i t ar t@teedersuativenatt the compeatds of thisrarvahiign lidvecotiaityin both their

charate, benzo nmet hanesul f onat.e -
acid angag &ﬂ@ Ry falzs %ﬁ%ﬁ%@ a?wﬁvgtffem B%Ptﬁ@%@é ypntagesiof solubility,

tissue @ﬁ%aﬂ%ﬁﬁ?t& delay@d reldasd in the mammallan or amsm (see Bundgard, H., Design
hyl ene- bi s- (2- hydr oxy- 3- napht hoat g)

of Prodrugs pp. 7-9, 21-24, Elsevier, Amsterdam 1985) Prodrugs mclude acid derivatives well
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[00171] The conpounds useful according to the
i nvention that are basic in nature are capable of
WO o0oai1sug0e Wi de variety of different salts w tPCT/HS1000602658
know 10" RAARRINErsHTh LA ALK af TbSkamPld, RS HrEpteEd Byrtdadti®RIst the parent
be pharmaceutically acceptabl e for adm nistration to
acid withiarsuitshle alcohel, of amited pripardd|bey reactionad theparens acid compound with a

subsitp oy Bl e irvnd GORREMIReBtrs BTV kel Bfion Srgele aiphatic o

aroma@@éstersinidBea By d6Lde Rl ﬁtohﬁad@fbtg%uﬂé%fiddr@ oh e compounds of
free base conmpound by treatnment with an alkaline

this inyeasiga are mﬁﬁﬁr@dm@@fvgw Inysocmﬁmqn tsiigsirahle tor prepare dpule ester type

prodru%% %L?ngag 25%%855]&(%? gg&%)%gclag%ot%c \)gx@gﬁlcl esPer Sﬁrﬁgegred are the C,

to Cs allfyl,t(y-G; alRwBA] 4r91) car(elzrsaasﬂinhtyd piye pad ed-by abnﬂayl &gers bethe
base conpound with a substantially equival ent anmount
compoypds ¢fthe HygaHOM neral or organic acid in an aqueous
ol ve . .
[0017 < ?t}hé@géégl?}rg{e {alﬁ% Fllsé #l%t%? Co:trhg #)H%%ea\%gétgéragﬁ Q%%epgflf‘f)‘fgamd addition
and batdslts of uendf thbhtﬁoréﬁ&nﬁﬁtédsmhipduﬁ@d af fbﬁnmleaﬂﬂlll YThe acids which are
obt ai ned 00172]. Those conpounds, usef ul cordi ng
used tq HghirAde RIS AEALY aocapirBlecaErddbicy B! tapgth@aaé%n@newed base
compoﬁﬁ&%ﬂﬁlsmﬁ&tl%ﬁ|a}e°‘tthé Q/h}é"ﬁrfbﬁﬁ' %{1 %581@1611 Isé(l 1e salts
accept abl e cati ons. l'es o ts i ncludé the
contaiihg aharmaeol@glmhﬂ aa¢dpaibilmm1e1w sichmsttixd h)ﬁhbd:lﬂoladﬁd hydrobromlde,

.particul arl t he dium a pot salts ese . .
hyaroi§e SR lras: BAREE BP-BRfoaRid BiraP A SRRl iapirate, acid
citrate GRS BltalASe Suddhdte, 3 A eits Stlnafaté, QAABALS, §a@clﬁfrﬁ@ HBzoate,

t he pharnaceutlcally accept abl e base salts of this
methanesyléenate sthanesul fongte, benaendsfomato m-tobienesubfesatesatipgmoate (ie., 1,1-

t n f formula I. Such non-toxic
Inahy%%égwéaqp%gé g 4@@ﬂ¥ﬁ¥:§ derived from such

[0017 lﬂhar nHDl&uctdn@p’ﬂuhlyls assfelnicadldenCratthO©isemforStei 4t basic in nature are
ot assi um cal ci um and_magnesi um_ etc, These salts can
capablg aéfqrwrtfea pidspvarisdy %f;ﬁilfﬁeaeaf palig Withevastsms éngsgais A organic acids.
[
Ao B B BB A AR 6 s, i e
desiratléi enpres/cman ammakj;y fsolate esompoungl @dbmlulam fitom theyresi®n mixture as a

e erabl und duce ressure. Alternatively, the
pharmie i G dhec Rl A RTRDY ONER (B RARGHE © the e base
compoﬁﬁdl H 'tl@ﬁ't%le‘ﬁt wtltiﬁeanaa@kéjin‘é réYReMAdsbaRdedec AR el e latter free base to a

| kal'i metal al koxide together, and then evaporating
pharmmetwaélymcwm@ls atidtadditionsalir Theess] adsitictesdts ob 8w @by base

compol Pl by KRG R PR 6p By R e e Com SO Wi

substait(iplcgiRaRABabuteTehd €Hdsam chingRAi o3 €A irPdn ddiRous solvent
desired final products. [00173] The conpounds usef ul

mediuy o ét @ PgpblporgaRICcisalMERt Suh asanethaned ior ethhre!nElpemiedrefil leyaporation
of the %ﬁ&e%? ﬁ‘é’hé‘s@ﬁ'sbﬁd sﬁ{ ﬁ rgf‘(ﬁ{y%htdlﬁlecf he treatment of
I sor ers i ncl udi ng sol ar and
[001723i npl €T Hoeabompmﬁls(uwﬁnﬂ debonding gethk i Illvmhtlsﬁ)dias hre acidic in nature are
na/chloasna a posti nfl ammat o

capablwt NHlERRSA LS Wi V@a@ﬁ R!‘éﬁﬁ%fﬁHH%a“ryé‘&ﬁ%a@R Fatiops| Bxampples of
such szil@\{ﬁéluc'debt}’le 'an&h%éth%dtenl‘?al%%gféﬁ el sQits AR g{k‘n@ularl?/ the sodium and
whet her the latter is produced constitutiv
potassinesyplinskhesosally dan bagreptaraiby( mmmtmahwnhmqms Therhemical bases that
t he aciive co

Th
T M Y TN T SO

those thdl fH@NnORtX¢ BAHeGalts ﬁf'itﬂttﬁé"aéi@ic ROMpOuARBIFEmRulh T BUcBMmon-toxic base
skin tone, as desired
salts include those derived from such pharmaceutlcally acceptable cations as sodium, potassium,
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the user, or to prevent nelanin accumul ation in skin
t hat has been exposed to UV irradiation. They can al so
wheoogsedod n conbi nation with skin peeling ageneGI/US2009/002658
calcmrﬁ'aﬂ@ InbtbinBu@l ¥eoTh&e 38lkCealeabily Gé‘f)l‘éf)%& By itfeaBig thef@E@sponding
peel s) to lighten skin tone and prevent
acidic r:@rppgmiuatvath amaqt{eo@slmtloﬁ@ngqopng ithrdl detsed phzermaeg;tweﬂy acceptable
nmount o e adm ni st er ed,
cations, i PR endrBE R bRl SRN s s BBHpaRRGuger reduced
pressufte P@iRehatipely, the§ chrkhlsd 68 badparett MR XGRITRMR ﬂlkﬁﬂ&h@mlons of the
the condition of the patient being treated, and the

acidic pempeundg sad ﬁa@sn@@ allsali mesal @i lsrideetogghere @tmjthten Gviappsiting the
ral I th ct| npoun
resultu%?oeﬁt?s O é'gne% 5 g rﬁi)é%crpé)gﬁtag% Y%F‘{'% CAsk gtlo or{l%tgf; quantities of
reagenrsee&el bteSerabl ytdgplohasl in eddrit€ ahdied borﬁf;lefbheésrﬁfﬁ'@déﬁﬁﬁ Ahd hihximum
e dj sorder or condltlon being treated. [00175] For
Wemsgﬁﬂﬁ‘kﬂgﬁﬂ@m REPdusts- acti ve compound used in the

rese 0 | .
[001733 un. s 2? eée n\sﬁ%?{ﬂbgg u&%k%ﬁxr@gﬁg gxtvgﬁboﬁqégg% P‘%EIJ p%gnmléentlcally
acceptatdpsaltspmteatsefahin the tieataicde bf digaidestofdumanrpidiveritatiig éstluding solar
in darke or to enhance their ablllty to reduce
and SlfglPlﬁl lertegings UneRiding 388(1FVes RS msgaé afflogsmp ard ppsjimtiagmatory
h _hi ¥ .
e BRSPS LSRR 1 05 AR e podaciono
melaningwhetberctha datr ovprodigced @pnsmumwés oom rasponsotypldVndadiahian (such as
.c acid r gtors and accel erate

sun ex P Ehise e of T dnt T ePOuEr PR s BRHGBLOG RS bsed o reduce

skin mBBhAdontchn th Sdd- %%ti%l@?l‘égl' te@€d 400 in@ice %rll'glﬁ%f' %kﬁlh@ne as desired by
i nvention's abi o prevent the accunul ati on of

the useglqrio pegvany melaﬂmracskmnlatlpg kit g thpt h@mbmtem@seddmbba treadiation.

They cgﬁ E‘%O rl])§ tugch inPdof eﬁgtwlngkllloxf/karrl] Ipeglrné agﬁntls §! nﬂuﬁmg glycollc acid or

tnchlofdagé’ttcﬁemm&ce bbﬂs)&@ﬂig}d&n&kﬂﬂ@ﬁé disd pe@entirbpilzibettation.
i nventjon can al so be used in conbination with
(00174} 5 c or bike apprepriate dosqapsingn; the smenat elash Bpse-aderigistaed @nd specific
r
e R B2 S ROy s v compound
employeds tlercahdmb)x ofttieghetiantdeliey @¢aed) ané tearatwe tahé seéveaity bf thy disorder or
t o, reduce n.mel anin and their skin, bl eaching
conditiyR pF B TptsQ L PFETIG, P OENTS SHIRISE HIUDMSoL Bhotent and atan
intervaV &Rt HsukPLindgE H&R2A thﬁ!n@é’Ht Bf BF REt6TRE O tHeQi§RAMSR condition being
skin pignentation, which correspond to conpounds of
treatedt he fornulae [-111, and prodrugs, and analogs t her eof
nd t utlcal conp 03|t|o ni n
1001754 e QBT SO Al e s GE R s gAfeFbiop ean also be
used ms@hﬂﬂhzﬁﬁ)nt»hﬁi aaf scrdcd® LU VA M UWBUgbckeed)he gﬁev@ﬂ@reglgmentatlon to

materials simlar or egﬁlvalent to those described .
protectiigrigstsuns Uhé-indisgd shintdaekepingcarite enlgnce gheir abglityfto reshice skin

melamg NE m%@girb@]%%éh% gloge%‘&os‘?(ﬁr ﬂgﬂerﬂ?% & | a% 1§e g&ggoundl used in the

eSscr | erla
presentaineeritidnucah mibibeaisedinycomttdnativn with eamhed: doid &eltsi (ﬂeﬂ‘ivfatlﬂ@ or any
tages of the jnventigon wll be

a f.eat ures and adva -
compogxa{}é&@tdptefq% M TEtRRlE S‘F'E é%ceag’é% ARG AGCaIsTate REeriiapge thgpgvention's
ability | H"r%dﬁ&@ékrﬁ mefRid Mkn%fégckﬁﬁg h&ibn| BPdAEhc SRERAAHS s ability to

dentified by the nethods of the invention or
prevent;ﬁ)ﬁpgunmldamrscf sksreohelanin. For skin lightening, an active compound used in the

present invention can also be used in combination with 4-hydroxyanisole. For skin lightening, the
active compounds used in this invention can also be used in combination with ascorbic acid, its

derivatives and ascorbic-acid based products (such as magnesium ascorbate) or other products
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herein may serve as the basis for nol ecul ar nodeling
techni ques for the design of chem cal anal ogs that are
worenoe/1efsbe£ct i ve. For exanpl e, chemi cal analogsP@ﬁUanmwmnaw
with aPhnt{-BRidaRTREHAA SN (saEIess REFRAHIF FRiRcEEIEAES dBhR@ their ability to
these or other nodeling techniques. Exanples of
reducersingvelanm anddb¢ir sign:b}@pbms agii@n.t he CHARM ( Pol ygen

001762 PO PR ) AL MRSl SRR BB potciono

to reduR€ kKA piEmEMeti &) &Hdh Erds x&a&lc@mp@ﬁﬂthﬁé ®raulae I-111, and prodrugs,
dynam cs functions. QUANTA perforns the const ructi on,

and an@lpabmeteqmél tp phamrreatical gemposiionswoatainiag thent, wod incduding any

ract onsty uction, nodification,
pham%éﬁt&gﬁyaa prbl ‘Iﬂ? ¢ ana Va?es(%h%?()f{ he behavior of

[00177|ID| ec %Rﬁod@h&ﬁetﬁ@dﬁhrﬂhﬁﬁémalﬁ Odi 19 br EQUiva%aB|tRose described herein
ounds of the present invention can further be used
can betu r@l@

dheypragieeordesting ofitbe wyantings prefermey metheds ard materials are

descnb%??)iléni S”T]?ek'}gu]gteeg% LHI% or(#jlr%) g%rgl)llles algzlllgktpétgezo%i Q{Hjnot intended to
be limiGagi Dther féatm&ls ahd Hdi‘afnltagepbéﬁle linveaition eall ibe gppﬁeﬁt&g@n itle detailed

Macr ovbd gglu |a Uni versity, New York, N Y.).
mﬁ““f@@i@@Tl tSSimms: of the present invention can

further be used as the basis for developing a rationa

conbi natorial |ibrary. Such a library can al so be
Ratiomat Drag &dbs identify nore effective conpounds. Wile

he nature of t conbinatorial |ibrary i.s dependent
1001780, Ao s dia TR K e hidpah B SiealiSe G fatgnes disclosed
herein flA9S6R efak R 8RR BF RictLRd rr%@'ﬁﬂ’%‘fé@ﬁmaflest fag tlﬁ"cféfgﬁtof chemlcal
invention to formthe basis of [i'brary, as wel
analogs that gregnere effgcteyanFheexaneple rrbemidat ama}omfraglya)f rtlqumpqmds listed
herein cannv‘%en%rle%tﬁg %g@g :t}gcgg Pteg tegﬂogel%r%%&{segg )éa £6 mopecular modeling
system€ @rethe @HXR B (Pdyded T Rp @@t SdyBV Sl ddadsd- a%/éfUANTA (Molecular
Mol ecul ar Sinmulations Inc., San D e

o,
Simulagigns fncy, Spadhesn Cif) nm%@m @mﬁ@g@ﬁwhg epgygy gupinpgation and
Q
molecﬁéﬁ%ﬁ?rg@%ﬁ%ho&% S L ?}ggfogxﬁ ettrhgg HBh % ;?ﬁg P‘H)ﬁehrég and
analysidio$ améers]ar sructte. QUEANTA a:l]omndlereﬁztmati&esd'ubyort meodification,

roductjon or o roduction_ of nel.an Such
visuali Gt b MAbRI R ARV ol Pl FhEah S hose t hat
[00179E an berdrRRAAFICEIBESLNRY oP'{h%ﬁagés%ﬁhb&ﬁﬁ)nocfantfﬁﬁhér‘ﬂerhg@% to design

air such as, for exanple per pi gnent ati on cause
more effaétiveramatoge msiog rlﬁqdo;hng pstekag%sush @h Ladi, ﬂmlgmﬂh C’e¥linimizer and

stnic AR S 86dnShe; S50 B GALE) LR gHaLY rofemesbmpcing

packag@ﬁs Maaromnom (CdSlﬁfribuQUnﬁ)réfsﬂy, NOW &2k, kor ).t he purposes
his application, the terns "treat nent"

[00180] t her Apeompoyads of thagresertdnvantian cars rthen b bsededsehe besis for
develo@lﬂg a%‘tﬁjon% gorHﬁﬁlgtO%fal fl S\f §E§gl?§'}1%ra9 %%1? Elrsr% 'Bg scrggne l?ittﬂ,égentlfy more

effectivar co@t;hﬁhﬂ\s S’éhlﬂ)&‘ &M&ﬁture bf hdebmbirtail llbﬁfry ﬁﬁd/@f'eﬁ@erit b8 various
sion. of di sease or one or_ nore other

factors Spleas the pridicy FreemRgundchessn i thiaredaesdesomyayodsaf the present
mventlzmﬁ) foAaRE bavls SithE 'ﬁ%?ar? R AR tﬂ@ﬁ%?%sto leqthei(ze the library using a

har maceut | ca conposi i1 ons for In It
resin, 1pwgh’e¢nteabgmm(bthmpﬁle sbmgotiius ofi e rkseinh mvpnﬁ&epltowde requisite data

s either. al one or
suitable Por com%matorlatl I(]emgn programs sucg as C* -QSAR (Molecular Simulations Inc., San

Diego, Calif.).
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conbi nation with other, |ike-acting agents, For
exanpl e, such additional agents may include agents
w0 baw/1344e4 bel i eved to function by m m cki ng orPCT/US2009/002658
i ncreasing P-protein function, and /or by nodifying
| ate endosonal /1 ysosomal trafficking. Such
Methqslsof dnkibiting Melanngenesis i ons and their corresponding

t hod re . useful, for decreasi,ng and/ or inhibiit. .
10018} ani s SPBATBPY GG FRmPTHRGS BF BdnveR ca BE g tgidiéat animals or
preferdbl gRRiaat HR havd@s@s &) e ditioRy oP&isodes calistdl By the Broduction or

conbi nation with one another, or in conbination with

overprgdyasion @f mepdanimaBu¢hhdisesises, sprgditionsapr disordsss inglpdethoge that can be

charac%?fg}%% ﬁ}' 'gls?glrc])?a)ﬂ g? lo? theosi(lhneér h%rus%ﬁh tgsg ?@r éx%pﬂpn%tglgperpi gmentation

I'nclhude "agent's suc yrosi
caused yhinBhin@iasion BE ot dibéages §ulth RS, 3NBroR@NgPOs JucRas "cafe au lait"
of the invention are for application to a vertebrate,

maculgsy, Adtasagtiviebi p Spbipcipay Wisinraightea e erler ofghie pehemhiar areskin.
hu : N "o 1] we : "
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[00183]al ue Bye imvertidnafndhergiro2idepaeteds and pitBEFeuBcal dvenpositions for

inhibitggsgi’rﬁgg{dr%%{agag I%Pﬁgngﬁlg melel?sg% det'l grtsée%ﬂg?tlgﬁ?qr{led% re]:tlthgr alone or in
combifidtithRAs 86, tiReABN M Mends, TR RAAYEs1RK RAGRGnAICagdnts may include
conmpound of the invention, as conpared with the anount

agentsdhat g behieted ipnfunetianseiméri dkinaoriycraasiret pootein funetéan, end /or by
modifﬂﬁ# ga?és)gr}/cfoﬁo%g—l?ls?és?ﬁﬁ] g%ﬁi@{r{gf‘?sgcg%g%ﬁa%%ﬁéalf F(l)’llﬁggﬁité%nsst and their

ance, ecrease o
correspdnditig hEHods are aséful fondecredsh@gmedor inbibitirpe@eRaRprofiudion and,
| east about 25% and in a still further instance, to a

therefqye, dppreducigg skin nigmentatien dihesgpgentsqnanee wied §Higlpfin combination with
o BKALE T, LA SN ORI [ U s o von
limitingek anplepothhiedngy tatmhiwf pigmentatins jndudei agentssnclosstgrosinase

. . ...conmpoun bet ween different .cellular. conpartnments. . .
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range by &téridid g boaydders abdacirRitbdiyv e HiuatdricAbvAlhé set forth. In general,
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the terpy' gb@iphisgised ApreHito Boking pumarEcal yplug agbayordshelow thegtated value by
. aggﬁ%; sosomal trafficking, or any of the
avmﬂ@%ﬁpou éé% "the formulae (1)-(1V) as set forth
[0018S)er ei By {HeGhEBE "decrease is kieldn@xdlpioduttivn” as inewmtud dktéatable lowering of
in view of this disc|losure, the conpounds used in the
the amguptiod gaclggyin fﬂ&ﬁﬁ?@é’!?t”‘%vﬂg’éﬁtm?}ﬁ" BPOsRb agogrroupA of the
inventiofl, £&QFRPARI With Weldin ¢ Bt RleDRln syMRSONE Ve nBWBﬁ%B&%, untreated
of the invention also include the additiona se of
melanagtytee The tamo llowlering asmprésentl hasedrrefers) imd fiest tinstaicatiora decrease of at

least al?%ﬁfl@?u? i:p? 3 ﬁ%ﬁ“&r ?nsétatnXé, (S)’Ian ecS:’reeasleno a?ietagtra%outs 5?02, and in a still further

instance, to a decrease of at least about 50%, in the amount of melanin synthesized de novo.
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known to those skilled in the art and include various
derivatives of resorcinol, hydroquinone, kojic acid,
woredoair3ae4 and various types of plant extract SPCHDB2999/002658
[00186]t her sThd REAhOPire Jﬁﬂb‘éa)mﬁ sosOURN ira ATk & fedMefdin Ecprefer to the
net hods of nodifying, particularly inhibiting the
moveméng o ptoa¢ing hipads, ekot et cmmmuoﬁs béte ear diffesent calhaanebnygastinents.

to.th t
These JEEEAARIE e o EHEE bt Sin Bl BB ERS ol fidodome o he
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c conbi nation of active agents
theﬂnﬂﬁ&%ng)ggegﬁgaggﬁgﬁgl6% of the patient being treated,
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used in &‘ﬁr"éf& &5t the presené Healipny Mgy bggsehlene Pl Gombangsigs with each
other. l\/%?&)vtep dhe Metols! @f theQnvdaed afsg né"l@ﬂ@ﬂﬁetaagﬁloﬂﬁl%se oﬁ other compounds

effecti’'ve as single topical t erapeutlc agents.
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t he i nvention provides a nethod of reduci ng skin
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rral/lgdseosorral trafficking results in

4, 200%fJPs%909 loP§FERY &lat dal ConfoqtesprpotHe., mbhﬁ@d Jrladl}cﬂﬂgp JP 2000-
24790% 'tsy'kame&{fﬁ{& q}dbﬂlﬂ}ﬂ ed %plmri?%)o@ ﬁfbﬁfig?Z g <3 yﬁ?og?KKnBubhshed Jan.

he amount of nelanin usi n
7, 199&, JPL 06363 hy NokkenHfep el K, msblishecbAup 18, dP95; IPeFR008g byfKunimasa T,

puch R ol 5L 20D S QLS E T 02, YR TIEIAELTS 102,

WO 20071 1®3¢$ by iS9nfisd ehsA e Cof, Kat, fudaisitedabaus, Jdd% aI’an%others which
further insfance, to a decreaseof at |east about 25%

patent gnblidapions meumqormmtteﬂ deraimby safersnce io theidentiteties of at

east @about .50% in the anmount hes d
10019412 0P 80 b SR LR SR GE R 6

endosdxﬁamys%fs@halhlrafﬁvklﬁg &thyddihs tomgourskR P lfenivdad NHI RédRd either alone or
woul d not require the aid of a m croscope

in Con@rnaaﬁh é@ths‘i?éh othsanBartigulgederivativeshaye bgen descabeq bereoy|
h
[001923 e | nl\‘lea%){hgp %ﬁJegtg H%;lg%%lﬂgﬁ tr{w(gwg% | r%gﬁl(&i' ?Q?dd}m%(*kqh ngmentatlon

tation I cal
In this eﬁiefthmi the ekiarpusritacéd wlthmrmﬁuﬂabehhedll}eéffeetlse blant)ent of a compound that
t he skin. Usefu

endosonal /|1 ysoso trafficki
effect 3 IBRER % 1e DS A Hegemeb i eiiEinen paRtsi i RGP LRILin late
endosdnMAR oMbl LFREKiARL P&81ts FNRFMRESH bEdin FRRleht@bhons

[00193] By the phrase "reducing skin pigmentation" is meant a detectable decrease in the
amount of melanin in the skin, preferably causing a lightening of the skin as a result of a
lowering of the amount of melanin synthesized de novo. The term "lowering" as presently used

refers, in a first instance, to a decrease of at least about 10%, in a further instance, to a decrease
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[00195] For pharmaceutical uses, it is preferred that
t he conpounds of the invention are part of a
Woehka@smnd@eut i cal conposition. Pharmaceuti cal PCT/US2009/002658
of at 1&RMIHSt 23%BNehd AN fRkHEr BStaREd BFA L¥QeATRY AL 1Rt 2BBEIE08%, in the
compound in a pharnaceutically acceptabl e carrier, can
amourtyef attringri sindhrestred de aopatThentowepiog o6 melain ayrithesized adei noyo is

preferfhif R El e s SR vt Ve i b iR i R ora

microstBPe!ot othér shERREAItOMUER itdobéurRMcef f ective in the
treatnment of a particul ar disease, disorder, or

[0019dondi t Teminyentiongdgeprgvisies forer mdww@ lefskmrmgmie@téh@eby contacting the
[ ndi nd c n b
skin togtlcgéﬁ gxﬁ Ifﬁelcglg l%iggl;ﬁ UCé)énp g ?}éaq % C)tgrss lat %gdo mal/lysosomal
trafficki@g i &i@|sﬁmt UsélRl esiipéiends Fovihegeomethed £yt e Qweﬁtlbly mtiude those
the conpound to the tissue type to be treated, and
discloge@foY§r a useful animal nodel system prior to testing
and use in humans. [00197] The conpound can be
adm ni stered for the reduction or increase of nelanin
PharmsgenitibdsApgpliogti@rsy nmeans that results in contact of the
ctive nt with its site of action in the body a
100195} ) ForARaRRHEHBEH S S BEefereit Hiptihe F@rapwldér%f the invention are
rt fCaOISHé%HBéeQH | BRPOSiiod HaaRhEeutiehl db fa f
parto h phar rrg%:ecut I'cal 1s ﬁaZi)llﬁ‘er as i n Olsglo rHo utnl ecfectlve
amourmgémml agrompouad amar’phmatancamaaﬂytahmpaqbwtamelaganbs adlﬁmtshered toa
an be admi ni.stered al one,,..but is preferahly .
patient, ARk of APt e a Gredrmsisoisr s Crdiipn ahiduisafadpoa
produdebq)rbﬁgﬂéﬁo@fceg hgelsipsen route of administration and
st andar har maceut i cal practice. The pharnaceutica
[00196donposThy am@unwf eoapoyndewhichwil e elﬁ@cta&lpttb@i treatment of a particular
diseasé glrls%%eg{ o%!ﬁon!iﬁ%%%l(} d%gen on hﬁernﬁan Ir%{ o%%rsg: éic sea?e plsorqer o condition,
and cafibe defermdled bl REINdartdlinkwas &chiﬁqhésﬁ‘ Whede bb@lble it is desirable to
pharmaceutical art. Parenteral adm njistration includes
determipg irgirfte qFqipFigHy pHiheicamporndip datiictiedhBoipshe treated, and then in a
useful bASARFRAIAem bRy BREGIEARGILE dh Almdrl ramuscul arly.
However, pical applicafion is preferred. Cosnetic
[0019ppl i CHlt mc{uﬁﬂt%be hdmadsteted dor the rf‘thﬁtmmoeuicraaaé of melamn
hus?)s, the net hods of. the Cﬁ%@ﬁ L nvention are. F
synthepi§ by agx means tha{resyied copiss & agthin 4eent VEh s 15’6? 3Faction in the
body oTRIARAR0ThE BEmPHERRHan bB &M HRrdd s 9QohP&iRRAIGREans available
application of conpositions containi'ng one or nore
for useciorepaiinetéon Witk phamusewicaly, highatias éndivideal thﬁepsut@mlents orina
ear.ance 0o curren
combif B UGGl irle-Fheh S FTBH g Ees: o ity
adminfsesed withh pAiinaickatidal oghviet sddébtede thirbasid OF tH¥thken route of
underproductlon can be treated u3|n%ﬁ:he nmet hods of

adminishatiqf andetandpidhbrrnaseutival pgactisq dTkgsphirmecasical eapempsitions of the
1nvent1ton%aﬁg 'Pé%isfo?gpa Sial rQ&g’l Qﬁngljg?erétﬁﬁ %Bll:acf (ﬁr?iﬂis?r%tion, and
use I eve | nprovenerits
can beaxpp&iarlasrmge lfor&s iy nb{nl(rjlgh'trx]/elm kngwh Irxet}fs)adarg?ﬂla?di theg Ipﬁiirmaceutlcal art.
en a cing luster, apd the |i Suitabl e formul atjons
Parem‘rra Hastapef %E@g Buis et ibmasféf% dIBSHAHYBeutaRGQUslyg it venously,
g f
A1) o ArBUCIAPIAL B SRADRLLRR Botem
Endpoi nts and Dosages

Cosmetic Applications

[00198] In addition to pharmaceutical uses, the methods of the current invention are useful

for cosmetic purposes. Cosmetic applications for methods of the present invention include the
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[00199] An effective dosage and treatnent protocol can
be determ ned by conventional neans, starting with a
WO om9ddsed i n | aboratory animals and then i ncr eBGI/OfWMNEN2658
topicaltippAEARioMYflcBmPBSitibAS Edtaihidg 0Bk b flcte cPounds to enhance or otherwise
systematically varying the dosage reginen as well.
alter thaniisnal aprreatiines of m@behabl(?/ccnamms iimthesskirioehir effmticeable but

undesn(')elcg)i %ﬁlﬂel){tsggrggsoat geglé ¢ ggln‘ké\mrogge q)ixl, ggelapg}#u\%é arg%r? und%rprbductlon can
be treafddQseh Stk Heﬂd)ds%f‘tﬁ'eepr@ktnt fRentexd. M'ARR| Adeasis@ssddodbove, the
ef fi cacy and avoi dance of toxicity to ot her speci es,
compoupdy gl qesnpesiviens of [f@om}loe;@a@be uindrig rachneu@lrmsroaements in skin or
hair apﬁgira&%c §r1 gg@g%%hk ?d;'{ oL A@g#@% Ags%t%rugnda ﬁle like. Suitable
fonnulblﬂmfbﬂﬂqeﬁeapﬁrpbﬁs @ambb Qrdpaf’eﬁrbyl thog skalne idl el dRMctRdetails of
clinician_when determ ning an optinmal dosage for a
prepargfjopciie sojisidseed Wishinnihe yoapewi ghe preseat inveptien.t oxi city and
half-1ife of the chosen conmpound that affects or
mmcs P protein function or that inhibits late
Endpomtujnﬁldnadakésvsosorml trafficking. Additional factors

ncl ud e size of the patient, the age of the .
1001995 Ati erfiD e&ﬁ%lvgéiﬁé%ﬂ G Rrapealican Bs detsrmined g conventional

means ps@z{rhhg Withla ISWSEAS & 1468 ?d % aflfinal @ inPHRAT G LT R dosage while

treated, the severity o | sease, condl tion,
monltmngdhdéfedhie ang systematex)ly chB’lI][g theelnme(rf:glmdneis vt @311mm1 studies,

e pati t.he effect dS|r and the |ike. Th
preferspl} AR AL SE UL DR dp (BB EFS B Olgpable dose,or
MTD, bh&bioastiNd sxeff pe KiilGBFans Wekhe STHRBdsKiN&d FrJ t'h@ 'aﬁ%lan extrapolate doses for
literature.” [ 00201] One of ordi nar(i:/1 skill in the art
efficacyjang aygiganceicdtexieiato ather spaeipoiinalu habemansq a
[0020022r Ejl féleofﬁ{e h‘ﬂ%?agx s\%clle é? ﬁccoe; grléc{]egté}(ex% . ha%e { ilfﬂ?é?btudles in
normalckaij ebed:abihelpf&tababh ﬁ’fé doﬁsbN&mEmu@ fadtér8 @k BE taken into consideration
physici an, and other factors. \Were the conposition is

bya Clw&lﬂgwt}efééetﬁlamntrtgsamn%n% Gszﬁtﬁ@ef@r a giyen sujegto Pringgy among these is

the toxﬁéf "nd q’l'ﬁﬂﬁlfé U?ﬁleacﬁmsénoe' gﬁgﬁl hiGet aFBcts %?' ﬁ{lﬁl?cs P %rotem funct1on or that
er pi gnentati on cause or exanpl e
inhibit@latedérsiemﬂ/l;mhmalstmfﬁlchmga ,Adnlntldrxa] fastir§ ;nchﬂierthe: ske bf the patient,
ne. of

d t
the agq Q) By 1cph G, EHTF caRtEon hASTFHED. Bbapieiriras, condition, or

dlSOI‘dé %@i Q?e‘aié%' %e%b‘%t?%f tHeQisB3@ WBh& oM Ui Ger Ve fdatd S the
'satisfied""with the results of the treatnent.
presen ot G

mmson@lgﬂ nfmenaplgﬂ q:fd:‘mt desired, aridkthe rhlétpoThﬁt trighdosages would be
det e he tr

chosenp )e/:r c%nsbcﬁegano% f hl%f g 81[11 erﬁl %uh(%esraélgdﬁ {naxgaltlﬁgrature

[00201] r eat rEiY of ofdingfynadil welhy art@AHRPpRIcsat€ Biat BR d@psiRtehosen ina
obj ectlvely For exanple, the patient's or subject's

parthUbak caseayillnvry ageqrding tq theslisedsea cenditerm %éla%dﬁpévp@a tregteg, the
outconfe%eg’l[-re((fﬁsafhte géxrﬁa% I {L{gl dr%retaﬁ{lghﬁ)as'i(ggn "Xﬂﬁ r(])tﬁep ?ac‘f’c?xjs oWhgrfe the
composifipe & teefgeused for @sihnetic cpnrptobes S ds. to Alghehrmtnl ooedm/suclﬁ B for

ef | ectance of the treated % fletn or hair. can be
exampfr’?e‘é’srﬁi’%,rae hypsepigmentehem caussh byefor examplss il amationog diseases such as

melasn{ar salEHodi nmp&oleal n%%hg BF 2 RuRAbSPSCn pbsﬂtsr&h'b%%g%g -

Alternatively, the nelanin content of the treate
[00202pr skilm scdnntmacmdmled; cailbe atfmeed subgectivel ytsechras)dvreckample, when

n, co reated hair_ or skin

the subfigE oLy AR BANER (et B R B opi R togical

apphca@i@ﬁ@ kg éh@lgoinﬂ calle Y@Y¥mKASYBy tHR ﬁa'ﬂ@nt%r br theRfeatAl Bﬂysl?éfans
hi stol ogi cal nethods, with or without enhancenent by

satisfaction jwith the resgiss gahihe. treatment. Alternatively, endpoints can be defined objectively.
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Met hods of Admi nistration [00203] The conpounds of the
i nvention can be adm nistered topically, e.g., as
w@aiehas)4 oi nt nents, creans, gels, |otions, soPCL/USNEY/002658
For exﬁﬂﬁﬁsthegﬁﬁ&ﬁ socfr sth%@?gﬁflﬂ%lr hail i HeSteartdi a9&k cahR compared to a color
conpounds can al so be adm nistered orally in solid
chart. Jaeatmentip @brmm@whm the, cobareif tlafssmaodha;r ingth¢ tregfetl atqans similar in

appear]alaf Sntlé aecélpéﬁ)ngéet«élﬁqr& i rr?a\ét\ijyree[}rpyle rspeq:} g)h“é deot(ﬁjoﬁe(gsq(m or hair can be

measufddirdd B@hbit cah b tEATRMED Uheh W BéaDQ slkﬁh 8fldiNatedifd £8becified
parenterally in sterile liquid dosage forns or in

reﬂect@wspébemehyelf,dhqme[lz@m om}tersetféhs@eat haiyer skiecansbe measured.

I at ed t| on i.s prefera of hi
Treatmlcgalrjl{r1 tﬁlamgﬁ%:g e}h g? q{nrué%ontg nt I&g t?hen gﬂy haILhOI' s#?n feaches a
specifié® Kl&laﬁﬂ MaRhih, cofiteéht carbe H&&Sﬁmé@tﬂ &fyalvafl@ilﬂvr{ ¥Fthe @ftagheluding by

generally at |east analytical grade, and preferably at
hlstololg@abmeﬁhﬁéwaéem Wﬁmut@ng@r@empet by asferipclama a gi ven
conmpound nust be synthesized prior to use, such
synthesis or subsequent purification shall preferably
Methodesuhdmiristeatiphoduct that is substantially free of any

;ﬁotentlally contanj nating toxic agents that my have

[00203}een uktsccomRuAgs Phihiedyyrntieaican be a%uw%t?reéf%?ﬁ ly, c.g., as patches,

ointmdAts? &%gr%, s, [I(Q%QSJOIM ufoaﬂﬁaﬁﬁﬁ&%{ttﬂaﬁ?degqglsﬁﬂﬁnfs%ﬂgn. The
fof "adm nistrati oh e present conpounds are

compouadcrantada teeldovinisfdeP 66]1y Tin eolmexrsmnfsuhd da:*.age forms, such as hard or

osi tions,can be lied directl 0
soft-2dRPBRRRIF oy ARl BETd i e BmratacBas lixirs, syrups, or
suspenkiof§) mfm{anglr e c@ﬁipbﬁﬁ&é/caﬁmdnﬁHﬁfér&ﬁgéré&@x%ﬂ?r fi®dterile liquid
patches as khown in the art. For exanple or topical
dosagesfgrmnosinrsappesifory femact i ve i ngredi ent can be

[00204@ ; gg‘r’lr{ﬁléscggspé zﬂ Y Sl(l)SGLII% 8%1 éxﬁ;gga&éd, bma SctoglpoFli%ﬁp I1r§3;};]1ieffe!rably of high purity

and sub@xRlly ficed€hofcatialdeh@sdhl cd@dbiManto) .5 N8t lkadf Blakibnal Food (NF)
pharmaceutically or cosneticall acceptable form by

grade, ganerghsat\least arv@fmml Brade andgreferaphpatdessd abama@ﬁutwhg@ée To the

et o8 ALYt SOTGPRTD! 0 S SATIGRU SBleaen

punﬁcb]tllm‘asimll prrefetabtii nguls ol auprodnst, thhtak kubssantialby ﬁ*yss of Gm)eptlftsmlally

nents sal ves etc s descri bed bel ow.
contanBpgingrpEg aggnfhat magﬁtaﬁséseq e Sypine e S‘é 96 RYHfigagion
proceduf@Bi N on the treated area, those that do not readily
evaporate, and/or those that are easily renoved by
[002051i nsi rigsefiltphamatcsntica glosagedbimsidr hdmive steatnaff thopesgnt compounds
d CLEa SSrsS. and/ or shanpoos. Actual nethods for
are desgp %Pb 1§ t opi cal fornul ations are known or apparent
[00206]0 t hor:*& pHsthh@Atitdl dofpositions aaifbedpplide aneitbed th@skin.
detail in Renlngton s Pharmaceutical Sciences 1990
Alterngtivight ghey canbe dehyerad byrvrdavs Dnsderaatdrugsdelivarypiysigms, such as
transd%ag%a? %Fn Kn der §1te21n gﬁg eé)Y%’ 1t %g?tcoﬁ cgmééémfé?stt(a}lgg 5@1& active

ingredighsqnleiformulfitet e a 36hutive, ga, gbﬁdm eifithen I&ﬁaaﬁf st¥pefsioh, fdam, mask,
nunber of agents can be added in the topic
paste, igmgpts gpwgﬁrs tingtyre, 6?‘?‘?@0 > Bitehfsithe likg ltneadp}taémaceutlcally or cosmetically

accepteﬂil%%yslﬂleﬁlgﬁé g)@ll o tlHYﬁ@éi’ﬂﬁ@c@ﬁxgosuacho% Fe any of a variety of

I met hylf or mam actants, azon
forms eapehome) the pharmaceutical or cosmetic arts for topical application to animals or

humans, including solutions, lotions, sprays, creams, ointments, salves, gels, etc., as described
below. Preferred agents are those that are viscous enough to remain on the treated area, those that

do not readily evaporate, and/or those that are easily removed by rinsing with water, optionally
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propyl ene glycol and pol yethyl ene glycol. In addition,
physi cal nethods can al so be used to enhance
W e@pasign4al penetration such as, e.g., by PCT/US2009/002658
with tHeod?ctl Gpgﬂﬁbgsdléang’érs RSP SR E0S - A&hﬁlerﬁ&ﬂbﬂélﬁ)lr re’Rﬁﬁng fbpical
addi tion, 1iposones may be enployed. [0
formullathns:zerb lkyowp ok appiredrip dwise skilledin theart, nmbmﬁld@spnbed in detail in

oA DU TRSSAL ST Y S5 ARtk Fom nd

Drug D856ty Sedeherosh Bd., WHiahlxas avilkias eiosnt s as are
necessary for use as a carrier, such as an enuIS|on a

[0020Wr eam Inzarderi tatenharice tmmp@pmmwabsqrpmmﬂﬂie aamveaqg@dmts one or

more 03% él%boeg bg?geélusg%i% raiddg? n tle opd(éas} gl\lr%%lélatlonﬁ 1{1[%1?%m% el%ué npt limited to,

dimetHyAuPfox RIBOdiFFRYh D& et 0mi06, dithethil o FMahideNalrfdiaints, azone, alcohol, acetone,
Publ i cati on WO 00/ 62742, S}gubl i shed Cct. 26, 2000, U.S.

propyleng glyse and pebyetingane glyomsisraddition; physical meghogh capalso b used to

enhan&?ﬁa&g%ﬁ}]@e.tf ?én S%‘gaﬁ? %‘? éysft%gtf)]gﬁ(}\bgﬁg ﬁln%)élgs%o:fgil% &ltematlvely, or

in addﬁbnplﬁlﬁlsomlek hmayibeugdoywd. Feb. 13, 1979 and U.S. Pat.
684,635 to Orentreich et al., issued on Aug
1002081987 m.temcaau.‘/eanpheéﬂa@tbaﬁlaaﬂ ﬁé?héllﬁvwop@P@ﬁagﬁ@é’hamacewwally
effectl%’ﬁﬁq%ﬂt%f Qh@é %lé)tfltﬁ:eaéon%’u'h}ﬁ g th@rn?vefnﬁf)ﬁ '3? Ees‘égﬁ&{ fﬁ}g@%, and those
Rem ngton's Pharmaceuti cal Sci ences, ed., C
mgredi%utsl assiné ngpeSanpfonyise &8s tamier, Bach ﬁs]zﬁ%jlulmost ancamgan ointment, an

ference text in this field. [00209
ophthel iR BB oflo i9h SPA 7S RoBr igipe gragples of such

carrierb Hf‘e' dé@@ntﬂﬁtlh Mt dERMMBRIHNARI maY BB fARId iANAerA0RATAR Fublication
shoul d be suitable for application to keratinous

WO 0¢/p3E42e published Ost. 20h2¢00, M;&;]Ejrlg?eijé? hB&Q tohdason et al., 1.ssu;d on Nov.
251G BROLL AT SRR B LB o 16, S o

4,139,6 PPl L liysued BETFBI 13,1979 ahd B YiFat.NeS AEB3IEH3 526 Orentreich et
_the like wthin the scope of sound nedi cal judgnent. )
al., isspq %méws 11 988 wichoyse insieaporatss hereamby referenes Suiipble pharmaceutical

r .
carrlergene S epa%lﬁtdhﬁ el%\}ggt gg ﬁpwgundaq}% Bﬁajtl ﬁgf%lhée\e/sé n?tll;l%ﬁ'.’ l\/ﬁ%( Publishing
Compﬁ&FBaﬁOﬁ,rmt (199Dng sadd edtre fideamdd ok in Geciheld. Edi t i on

1992)_descri bes a w de variety of non-limti
1002095!03 met e %h?amﬁ?f‘é’r“ Rogions ﬁé?@d%ﬁﬂt@n A lyclage gptional

compohBntk. r@lcﬁlﬂpﬂoﬁzﬂ rﬁ)ﬁqéhc-tg ENouldBé Chitdiefor YpbiatiBn E@Eerh’%us tissue,
in the CO”pOSltl (0] t he present 1 nventi on. an‘p es

that is,ofhenhes@pomtpdadioesthe ceinpssten,ithey ardsuitae &givge & contact with human

abs r bent. ti.c. co onen such . fragrances
keratngis B gy PRSI i G RO AL LB P P iy D e egponse, and the
like w1$1ﬂﬁ $iad RSpe 8H$dund Gt Sal [uﬁig?nen( An@dditiohOdRh %F{londr@&tnb&llents are
nphor, eucal yptus oi eugenol , nenthyl actate

useful mqvmdﬁh?ztéhebdd% B9t Unagesptably, @hterabmber&@mfsthe agtive-comionnds of the
inventi gef‘}tleSCT? éés‘?&'{”cri S%PII B n(ﬂﬂ)toh(négco% IE‘%]UO 5?) describes a wide
e.g., 1odoprop {“Car %amat e),

vanetyhiﬂifd)ﬁrlﬁmtlhg@bngt&adincﬁﬁfblrmh&/@ﬁcalbugtfeﬁfdnfsgzoﬁgﬁdiﬁlf} used in the skin care

ul ki ng agents, chel ati ng agents, chem cal additives
mdustra/owbrcéﬁr% suitableier Pee iadhe ForgRARidonscfdhepiesensinyentien Examples of
these 1??@@1%#1‘( ?5%?% 1ng£uldrgma?72%§1{'¥ %Bﬁoen@(tagﬁﬁﬁ%rcg%?gglﬁéa ?Lgl‘h as fragrances,
pigentg, kelofingstedloramis) gsspntogl @ils) skin mrsiatss;kasﬁmgtmtw dty. (ef., tchﬁfe oil,

|t|on e, g..,, copol yner of elcosen and vi nyl ,

menth%y% a,oql]léﬁllg'pglgé)&lr F'f/é) gbeélmyg lac&tp,a\a Qa@p]smsﬂ}/ate) anti-acne
agents,pd'n@lp@cikh %ﬁntsr %%érﬂ&g%@ﬂ&sant%gml Le&lts (e.g., 1odopro yl

ki n-conditioning agents (e.g., hunectants, Tnclud R
butylcarbgmetle) an@@:ugarand)lmm$ gdlogipal additives, buffenng agents, bulkmg agents,
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skin soot hing and/or healing agents (e.g., pantheno
and derivatives (e.g., ethyl panthenol), al oe vera,
w@amwvas4aenhi c acid and its derivatives, allant oPEI/US2009/002658
chelatil 3884 ChemafladliRPés28S1bAR Y l:é(sﬁl.‘{eftfcmsﬁir&@ﬁt@) cosfétiB biocides,
treating agents, t hi ckeners, and vitam ns and
denatugants, datg astrsngehts; externaj Mge@]csl fnlnaﬁxmer&m maetidle, e.g., polymers, for
hagmaceut.i cal | effe t|v
sding R P Papie RGPS S B o TIPSR B g gopolymer of
eicosefd RNyl pFIWRINIORE), BpHPF ch&EpH ad k18, pra@llamk] éducing agents,
acceptable carrier. The phrase dernatologlcally
sequesae@témiqbp@cbmmng pEentxe. g shmensands, inclpding misqedangogs and occlusive),
Ay I or to o)
skin sooﬁnng gnd/%r hé? % g?enet%[] %84 Srfs%}beél% S&J:gnovég%ase €& eeitfl}rl]%anthenol) aloe

vera, pﬁﬁt@ﬂféhtd ®%d anditCOIPAtive, allmtbdin, bidgbodsl an/cedlq;l@eélﬁm@lycyfﬂnzmate)
the present invention and any ot her components, and

skin tregting agents.dhigkeneapynd atamynspndidsgivativey thaserfer ns. A safe

[OOZI(QBgutef%%%ng%% t%?%lf'ﬁglﬁ gg)% éh?lrcglwéa%‘%czltvg 8@(‘3 811%1 %@rﬁ’ diSclosed herein,

the topd&l e@mpmui@smfeﬁepmbém ni\rentrmabbut:oﬁ@%d adahoiiblofiddtly acceptable

. and nost prefer from about 90%to about 95% of the
carrierg 235 'gs rmfteg)glcﬂly-pﬁ%ep ¢ FaIFien); 29 yssd feyein, iopgans that the carrier is
; L1l { I
stabSTTRERY AR Alor DL N AL GARIR A RMA gfoperic, s
compatible witht thIGiaMiVQngdnts ofgh¢ presentanemfiomabdnny other d:qmponents and will

n-water, and qil-in-water-in-silico
not Cﬁlgﬁﬁp% szfn tél OréO)&lP]é&ﬁﬁ)anHlS ?\rﬁageezmd er}gq\g? Sﬁﬁlpﬂlél’ll rﬂtjézamer 1s from about
50% t@éﬁ&lmb9%afire@éﬁi€19li§or§ QbskitigdP, tcPabloft 990Y 0 InRE pREEASIY! from about
| | be understood bg‘the skilled artisan, a givén
90% t%@h@pbﬂ&m ary} mpstdirefieraby tremprtionhP§%oyio abaus 9874 plithe ph@posmon-
[00211 olt ELi ’ﬁ{et %}Ié‘{erzuggfrzgﬂ? h%lsng)]bs ?ﬁese {):]tgthg gnﬁ/geﬁ 151? g V‘@e in a wide variety
of fornf0 Mheski ihélade elﬁlﬁﬁ;?dkﬁdanlfﬂ’sﬂ iatlaomhgab@aiod lifgtet @0 tchEm water, water-in-oil,
present invention generally contain a pharnaceutlcally

water-@rqisHy WgieT, amémrlnowataﬁlraabﬁ@neo%@we%a QERAND 48 QipENeat, an
ophthakrhﬁ):' ?tﬂ{enp'ah aqhé&]s@%ldﬁ%ﬂ ?Htl%n%?é Q@rog@r M%&iufb UMYerstood by the
t's, or petrol eum and nmay be Ratural OF
skllledﬁym‘etahezt gnye(l copondmnvitrddbenbut®psarityeititceeithes 'tltm\satai &0011/5111cone
unectan Enmul si on

phase, Ry P QYL P CUHP A ery B HHEG0E Compets ThiBuTE Camppsition

[00212]0r € F’Erﬁﬁﬁfcﬁ@ |a¥ccfrﬂl‘ﬁ§‘t@br%re%r{‘l R e tenerllyonih a pharmaceutically
enmul sifier, based on the weight of the carrier.

effecti Enarheurttiob g agen disslaset hengincandamiipidioe odr Lipadsi apdiagls may be derived
from a1 Rl R pEti5 8k Sy By el SR pice. preferea
emulsiftdals2&ontdifl Z%un&écﬁnt Rat:h af\lycdrinft Eul§8ns waBpReeritly further contain
Di xon et al Dec 1983; and M Cutcheon's
from abyuitd g &ﬁ@uéhWAEmQr%Plﬁf%?@y frqsn ebPunR foctUERfer phan emulsifier,
based mg%eﬂh% ok }$§r6tmu[lsqggr§ %%ay &%o%ﬁﬂﬁlé 'agn)fnr@gr &ltl%glc Sultable
ntaln-an anti-foamn to
emulmﬁ&}@lar@@dsbﬂlﬂed o, fd’re:kap&l; UrﬂllIBit tN@SSl,IES S%GN; issﬁ@‘ﬂmmgkert et al. Aug.
agent s_incl ude_hj cul.ar wei ht silicones and
28, 19ZRKES- Rt Rpi 421, %%ﬁsswg (Do s aPec 126k 195 pnd McCutcheon's
[ Yol INY range
Deterggl?@\z}{](gggéﬁllﬁég Nglgﬂﬁgndl naﬁ g?]l ﬂfoﬁg%geésg?:rfzga 8%%%6& form
[00213Exerrpl"ﬂ1qpnludwou insayod $¢ gonéan las iaphSpaminigaligemrte minimize foaming upon

oS s B3SRBS BTG i tones

and ot sfatdHa®f WERRhywARPHe a7t ©EBEdhSisekes or |ess. The
emul sion may al so contain an anti-foam ng agent to

m ni m ze foam ng
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upon application to the keratinous tissue.
Anti-foam ng agents include high nol ecul ar wei ght
w@rivades and ot her materials well known in tPEI/E81009/002658
[00214]07 S USikitabfCembiQidAd BlayPaQe b ¥iR8e AingE BVl BEGidsSdéending on the desired
water-in-silicone enulsion. Water-in-silicone
produat fiens iExamplasniew leaommmlmlsl@us vshlcln @mrp@efpha@,ehaaﬂd vascosity of about

ers d a ueous . p fer ma r-in-

50 cenfiy 3R B R PR Aot skl SRk S vBofmsnE B gbout s
centistdflestd? 1&80THe &RksioRMRAEAISS bonthinM AR Fhma’d dgentlehinimize foaming

40% nore preferably from about 10%to about 20% by
upon appliestion 49 the kesatinons esies Antidesminglrgsets inthededugh melrsydar weight

S . as. erna hase t hat

mhunésa?ﬁaﬁ§1§%%§§§33 n s‘?h"lg g%gntl S aqueous phase
[00215jescr | Oegtypentemafsi® is a[ﬁaarlﬁllsﬁ&tﬁ]ecemnslam OWateBin-kitioBfe emulsions

phase may contain a pol yorganosil oxane oil. A
contaithp gprtinugls iliceie phase and @ disecrsedipgiicons B‘V’é? direfegred water-in-silicone

\'f

emuls@gs: %k?%&g?ﬁtqnfg&\éhhar %H g é"toﬁlgﬁo\ﬁ? E % te60 73 :ﬁjgfle?ab Ly from about
5% to abnuage%l; nﬁxrspieﬁaeldyrfﬁm labout e wbbunwxﬂsbﬁwbnghomba continuous

se of these preferred enulsions conprises hetween

siliconglgg@ﬁe e suRipuaBHtiticas Ié%%?ﬂﬁé YA exjernal phase that contains or
surroux%sgﬂﬁ QBQJ)MﬁiuIOQQ(%Eﬁzoﬁé h&8 QG%&fbéd hBRMhagRPUt S0% by

a non-si | ne oi I'n an especially
[0021qdr ef erT}m:boatibmzhsr'HﬂMO,netphesmnmy toniagins il ydrgamsil@lums @il. A preferred

water GO o b 575 A Bt e B bk oy SBBlepice for
~ delivedTutph@Pn Q2 %ti g &%ﬂv%@uﬁrcﬁfaﬁ ragamﬁlsfcu&@a ﬁ@&iﬂ 1%@ %ntinuous

to about 99. 9% "pol yorganosi | oxane oil by wei ght
silicong phasg i these @mfemd ¢ropls®ng kameriseshgtweent aboublid aad)about 99.9% by

weight o%f%anogé\’l ] ox ne PH ahd a%sgr aapng%)@/ute ?Q%ﬁ)y%erl%}ﬁ fé’fné’P gglll%}me oil. In an

especuil@sp?refeh%& eﬁib@dimé;@o/ﬁle a0itiHeat sibicetepiabé yod1§r$§es tahléﬁst about 50%,
about 2% Ugo ht of the continuous silicone
preferabhy am,pbept #0% RRIUS 99 X5 traens m%fyrabbbfrwaélbﬁbtr@% Ko about 99, 9%,

T e N
the cortmmoesdiliedneqhasefind bp t@abyu ISQ%MIm -Sibx@neils) lbreferably less about 40%,

tratjions of _n S|I|cone in the contj nuous
more p§?f’r3'fagpydsssptha%éb%éo%ﬁvm B0k BieTesghly I6ss ﬂli’I“tag i 4%, 209 most
prefera%?y feSs RS ab&t Y4, W yt\bﬁghted'mﬁ@ G&lt%b@ﬂlé’(ﬁleﬁ}hﬁg. lihEde RBkful emulsion

ie active conpound the 1 nvention in
systemc omygsdvtide maore V\mdetlver stalililyi @emextendddspaniogs of timkitsant gopeparable

water-lglFoell grﬁg g{glga c%teml%lochié ggnce['}%%]o%#ﬁ: yorganossloxane oil.

Conceftf QA9 BPhS kil i0d @ @10l thé dntihsBud f1iEdiR phasPAes intih@PRizE@Yr avoided
be volatile, non volatile, or a mxture of volatile

altogethercors o petstly Rerther enkanse oxidutive stabifity %thv ¢t qogypoasd of the

. . [ i S.. t h

1nvent1§1r$i grg}hle%&}:%o%ﬁ%g%} \/gﬁgtglr Elﬁg(grh de?@l('s}ﬁé? gﬁ g@g gr% d;eft% ed in U.S. Pat.
No. 5,690,380 t6 aden eodle issusd Nolver $,c1997. pressure) of or

reater. than about 100 C. The term"volatile" as used
(00217, ¢ hi hesatnowelysdoxing ailfogpe ipitherorapesitish@ar be golatile, non-

Volatlleg‘lb'rgi%kﬁlrgf)gérﬁgﬂﬂg:a%‘uﬁ Inlof? X MEde Qﬂeor{%g lgé gﬁegox{\foﬂml? as used in this

de vari et I cones spanning a range
contexvefes td tlhbseesahexmés that acsliquid snddbaarpdne somndisonst emkil lave a flash point

nde G B 08 bR LA i eme gt s uod

in this WHi&h r@f"e?s tB Qﬂmhér%llkjaﬂé 8i1S K uifaBR JrFardo61yRfidxaBcan be selected from
commer ci al y avai |

a wide variety of silicones spannmg a broad range of volatilities and viscosities. Examples of
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[00218] The continuous silicone phase may contain one
or nore non-silicone oils. Concentrations of
Wmiw9as44p£one oils in the continuous silicone PEEES2089/¢)2658

suitablB o83AbpEIYN1dRahE Bl1Z fRIIE p@wlg@gloahﬁ&g@}dm@rpowmmmanes and

further enhance oxidative stability of
polyallgﬂawlﬁd@émescwhicti aesf k@cym k@ethasyeqktllqdnn ﬁhﬁeart: mgsnmﬁmly available.

oo21875 ¢ 20he B3RnRA0d SROGe Do e Sufaillgnt ¥ BioBe hsiibrns s

Concefittatidng 95 Hé1e sil IS ROBI LR tRE coiudid $iHESHR fhabSard WrdfeRbB minimized or
for use in the continuous silicone phase are those

avoidedya|tpgathnan ap o furthes hetdnea pxidative stapiti tymfdb@ pw@emwlly effective
agent 1ﬁ?ﬁe co?nﬁlﬁogﬂa N, $1ptatt)i1e nJ Ogll}one omﬁth%(les a me}? g § (?Q‘tl ab0Gt 25. degree. C.

or less &ﬁﬂﬂ:rsﬂﬁﬁtlhﬁid #mObkplere 6! Sressubd) ExQinplds Q)ffblbn-tsﬂﬁ;bﬁ@blls suitable for use in
nposi tions of the present invention conprise from
the configiYs SHomEP AU tkm@y wekpno Wi igfthe elianyicaliasinin kriigal gegpnal care
e
produc%sﬁigﬁlf?@%g}gcgf?@ziat@gﬁlsgg ?ﬁsuelgfoagu{e %Mle ag gg‘ @%%fgble (8%" %ﬁxthetlc oils.
semisyndehoollggys. the term'’ dlspersed phase is aterm

Il -kno to one skill]ed i the art which neans _that
[00219) ¢ pﬁg%eg]észplgelswgwwp Oﬁﬂvﬁmr%%e@%ln&?ntwn&tr@eﬁ% about 30% to

about gi'f /@ MRy ﬂoﬁinéi)oﬁ%(ﬁ% Y4 gﬁ&{lt RYoR A6@ mdspftﬁ‘éye?alﬁp #dt about 70%

he' di spersed phase is al so known as the internal
to abmd@@&“onﬁa disparsedodrpiseus flaee. dnspeld:s@dteammggbs tiphtzse "dspased phase”

. di s sion,of s | , aqueous rticles or droplet .

s terft SRERRREN < Ous Pt Pt B tnsaBnethe BHEE iy asomatt partctes

or drofd&ta &ifat dRSGEPIREd NEAR] ARRAAEI byl A BoR SR PhARBABIR: EdpbrRR phase is
water, or a conbination of water and one or nore water

also knogin fs|te mteraalgpéhsscpml@qu's @hass: Ehe dispeiserd aqcpisphase is a dispersion of

small at%ﬁ?cg{% %Zt}cgés (ﬁ‘%g}%lgg hg&%ded nﬂga[n%%h%ﬁ{lﬁded%g tﬂg %ontmuous silicone phase

describsd thereiisheifatb) Ehoiquibspstist bicbavarh@dra o@ﬂﬂ)lmiojmifiwater and one or

buf fer preservatives, sunscreening agents,

more v%epr@p}u%&esor dispersible 1pgqgg1entsoﬁggl@1}ntrp‘géex@@'§i% é)|f such optional ingredients

inclid ERTREALS] R0R, Blsct NAIPIBSARE, é}rkoi&b‘l’é s&hlg}? rsible alcohols and
conprise from about 2506 t0 A /b prefera rom

polyolsalbuffcrsé,ﬁl%dmaﬂlmmﬂm%%nmg;agnpsr eébnagé ynd lt}mﬁnktbout 60%

0
{0022 OI Sgt tgglé 1 c\(l’p@gﬁggiwﬁ 8E e[%g)%gtinj?q\e/gﬂa ut?/‘p)l%gll)r/) Qoanslgnsey from about

25% toV¥HoRf 90 SrefdrAD ot 20%, 1Bfabbixes ok qﬁ@ﬂatprefeya%ly fr8fh about 60% to
eferab1y conprise an enul sifier. I'n a preferred

about ovaterainithe disperseshpyspuy phrase byimesiighs of tlmﬂoanmmo@ 1%

[002213)05(?/0b?1;H A aQe/xQ[ mr;yl SIrfeI e%t%lmgor St é%{'e%&% ngl{s) O?{e i@%{y comprise an

emulsiABOW a Ef’éferﬁ&m&lﬁb(ﬁdlﬁnkntby}lalbﬁingﬁ)&lt@h cbht%nfSCiPﬁ?ﬁ)&b(Bthm%T(h gbout 10%
emul sifier hel ps dlsperse and suspend t he aqueou

emulsléﬁa@%ﬁtﬁﬁﬁfﬁblﬂf@% aheutdyado abaut dorte e Pecterablyspom apout 1% to
about 5\# dé?rlﬁ/l?irﬁe??y \\f%f%hﬁgp bRld }ﬂrﬂaglg@g eﬂlieselﬁlﬂglfﬁﬁh@ggggiggge and suspend

rein to form wat er - 1 n- s
the aquenud phase witknothe oont1mmumeritcbnmp]hasenul sifying agents can

o025, 558 B S PRESLIAR i LSBT S e el oEL s

preferr@@%ﬁ? 'ub-ki@ic&‘hé EmBRAANKinBvn R TBRNERbRal i &/ing a agents can be used in
conmposi tion, and provides the desired dispersio
the corajprsrtanay erquctqddbat tBe s«tlam@erenhifsmglagﬁm i$ plodruidellsand ploseally
SOV ds8&ifial Sorflpone e W&
compatible with esSenitial &6 ponents of the com osmon an provides the desired dispersion
characteristics. Suitable emulsifiers include silicone emulsifiers, e.g., organically modified

organopolysiloxanes, also known to those skilled in the art as silicone surfactants, non-silicon-
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or ganopol ysi | oxanes, al so known to those skilled in
the art as silicone surfactants, non-siliconcontaining
werwvasfders, and m xtures thereof, known by tPOBES2009/002658
contaifikij bmBRifidds talﬂ@ rikburbOtheHDE, ldnBv&InQ:BI' théde SRAIAAAThe £&RFS use in topical
products. [00223] Useful emulsifiers include a w de
persongbgareprpduétssi | i cone enul sifiers. These silicone
mul sifiers are .t |caII§ a%anl

wmnjrgano% SrRgstinciide W0 H‘B%%n el%ﬁ“ﬁ?‘é&“ d hese silicone

emulsifibR ad¢ typaall§ iokdmaedflyshbdified aitlafopobililorBhed, £180/kedvih & those skilled
are described, for exanple, in Cut cheon' s,

in the gt asesilieamesufaetamts$uitabl eoergulsifisrs are dpssribedrforenample, in

McCut%]flxgo%“:ss)PIa)tepelfI%glltss he%ﬁm}éls@%qg{lgor& Hﬂen%pr# Eglltlgg ( i 'T\';Fs)hed by

Allure@ @ubliéﬂﬁ'ﬂg CM‘pSratlBﬁt U.N@at. :jN #310 lﬁfﬂiltt@ (ﬁl)tXl(Hﬂ aEtlsﬁied Apr 30, 1991;
1983; and U. S

Us. P@"r Hvee‘i ﬂ2 bﬂ6%r0 Dvioslsqﬁéb iaghgd Dxg. 2‘191%3 ep@di@z;})a@wea 755 560 to
chkerPEtez{lefsESéjd Aﬁg'ﬁall9%ar riers include oil-in-water

I"ONs VI ng~a ‘conti nuous aqueous phase and a
[00224)y dr opbibbi prefemtdetbpllcllscczimh’s énqbindese]-{n-water phabesns, having a
. di spersed hereln Ies of sui le carri .
continYQIFAVIUS § e i SRR MBS Nl BB e Eease) dispersed
thereanE%mﬁ%I; of mtabﬁa <91¥§e1§ Edm gﬁsﬂ%roﬂ@i'h*wa@er elnulSon@hre:described in U.S.
I ssued 1, 1, US Pat. No. 5,073,372, to
Pat. Nd'LﬁrOVég371D0 lemert DaJ et a] sissred [Becl7,1991,19@1J.SARat. No. 5,073,372, to

Tumer§ DR F ot B s R TIECL L2 ot b it atieiEd it S atutfin,

contaififig Q@ﬁf@dthlbﬁgagéﬂlt dglapdghile sttt 8id wh@D3<@dscAbed in detail hereinafter.
referred of | -i n-water emul sion conprlses a

[002255 tructy prquqbemnmtqmtﬂslon AOMpBSEs Grsimiciuping gent to assist in the

[0 | l,ine
formatLon%L#aqHulcy ?rggt gmeﬁ%:e gfr:t)\;v,ork clfu Weve dbetl?éﬂlmr}ﬁ}il i)y theory, it is
believel thatahel strit@urageiienfasists prﬁwﬂmg\/théblﬁglcﬁlf‘tﬂa@fa@&ln@ﬁbs to the
characteristics to_ the conpagsition which contribute to

compogifign gl ¢aniybue tq e e&#ﬁw theciemppsitiost ThestHctgng agent may also
functlcﬁ% h fRYsifibSS o Iuer : e OBrderél'c s?ﬁ fn's%E 138 1nvent10n comprise from

sur actant Pre conpositio I'S I nvention
about @ 6Yftp iabeutf208t nadreytreforably fromadbout I%O%abasmrlé%g madse pedfitrybly from
ref er abl fro abou

om abo % ta ab 10% nost
about b 5aRE St By e} S e e oL B ATOLPERDpECT {1 g preferred

strucm-%hg HEdN bNBe PBRREL inTORiIIN £E S1E&QEH BbMURE gfduﬂgsoﬁﬂﬁmgsopgteanc acid,
thée present invention are selected fromthe group

palmiticaath, sttearbrgalobhcdt eyl dcadwil.dehpayl alcohel, steam; astdeaalmltlc acid, the

potyerfy Ky et or Sef ST Seons TAFTEcRGHERE BT JRbF a0 Rlgue g triene

oxide ﬁiu@athy ol@leﬂ@hﬁ’i divaol BtheR bf @t Ar A@oPha\ahouit averdge ¥ddlit 1 to about 5
21 yl ene oxide units, the polyethylene glyco

ethyle@me@ptscgtq,mvgp@émﬂre avi ng an average of about 1 to
[oozzoi'fb"“t %{Qﬁéln%ﬂ 11%'\9§e91£]££1§ron§‘@9m{}?1 ﬁ*ﬂ&&%bh@ted 851% tg about 10%,

00226 erred o] SIons conp
preferd’olpﬁbmkmbdﬁt I:% 05 %bdwa cahcint Maoprefe@bBr fadrh abbuitolo &b@htiut 3% of at

1% to hout 6% an re preferably from about 1%t
least ong, I pur thnéérgve oo Cﬁm e LY@OE@H%WWIW.% water phase
! [
(percenﬁﬁ%bs%'y% ?nfttg(gto?yby%v\g@gh?h R {eaﬁt th ?%alfdﬁ‘gualﬁr“%r g§t be hydrophilic
enougthmeilamrs‘eanmmr Switabde snirfacramty inplude aﬂv;eoﬁg/d/udqo&uriet)cof known cationic,

enough. t o di e i.n ui t b ur f act ant
anioni, FETH S gh RORE Qe SRy b MRAERNS Sliieteonts and
Emulsifiers, North American Edition (1986), published by Allured Publishing Corporation; U.S.
Pat. No. 5,011,681 to Ciotti et al., issued Apr. 30, 1991; U.S. Pat. No. 4,421,769 to Dixon et al.

41



anionic, zwitterionic, and anphoteric surfactants.
See, McCutcheon's. Detergents and Enulsifiers, North
w@\empizam Edi ti on (1986), published by All uredPCT/US2009/002658
issued Fﬂ&' Q@ hl'gtgg azlgﬁf IQCS;?Efe %AS?5§ 560" afhe &Qct s%rfa@taillt %eﬁ erends upon the
ti , 1sSsu
pH of me@mpbsmlon anditheosthert comppdnssty epdesmtc Preife):redlzge Eathmd surfactants

No. 3, 755,560. Th t f t ch
cspeciflbpdalle! APBTARLTRROBEN FRMEUosT MBI S e B dRgbed in U.S,

Pat. N6 STPONSOY & ME€ark et al. RERledpeo ao82 coty. Pai. Mo. 5,151,210 to Steuri et al.
surfactants, especially dialkyl quaternary amoni um

issued SeppHuride?; Ié)SaHptl dlosof, 12hbEh labePateNor4,8H09G WSPat. No. 3,155,591,

us. PEle, MpabrE o0 0. Y0l P50 58 Bt

(NorthS€ieriésh edl@8219719) ¥4. (j:’@hbh:ﬂﬂi%ca, e seReartAetal., @%Ffacé\hctlve
4,387,090; U. S. Pat 3 5,591; U.S. Pat.

Agents They chymistiy agd Teghnolpgy, P@evgé’grlﬂdnterscrmmP@bi@bnrsSl949

[0022@8;8; g%p%% éﬂf%?‘uétﬁér use&%at ogﬁ%glgcﬁ‘rfe 1ncpuéle%qutulto amides.

Nonhrﬁﬂﬂh@&ﬂ@mﬂe& oY thedgedionic dhelsiticedigoiudt Et}éa@ﬁﬂd&ﬁ@ﬁ\y} P®@@imonium
York: Interscience Publishers, 1949. [00227
chlondaa Hl@lsmatt pehspamydepsppyldiss élm%PWﬂ®®wF§?mﬂ®P@Pyl ethyldimonium

ethosulfgfél Y4e&A1 r%)? Sﬂ?dﬂﬁéthy“&@r ds?ltffc&gte E{Hnrﬁg%gfﬂo}lﬁg,ss?earamMOpropyl

cationic e lers st ear
dlmetlﬂﬁcdemhammonhinm tdsgliate) hieaphdtepropyd hhmathyﬁ epiepitim Bloride,

nmoni um.chl or.i de, ear am do ethy I moni um
stearargpRny A hsétaggaa}waga? stﬁytrpcﬁm%trﬁy fhershfr i st yl

[00228Cet at ﬁ)wawmayr@fﬁamra ﬂaacéﬁﬁat@maawﬂm&elgl Jat % , U.S. Pat.
cetearyl ammoni um tosyl ate, stearam dopropyl di net hyl

No. 3 %\2‘9@@7& torLevghdinictel,, istued Devi 3 P96 pyln addﬂmnhgdhpmanduwmenonlc
xt.ures thereof. [00228] A wide variety

surfaCtgf’tsélﬁ? %Fﬁ) gﬁ]rpfeé%t]ant s are al so useful herein. See,
[00229. 9., ThépreRated IOin-WaBR8MBI&fon dodnprRUIRbIMbBLL 8% to about 98%,
i ssued Dec. 30, 1975. In addition, anphoteric and
preferably fromyabot €5%ip Rheut 950 more paeferblysisom abpiety % to about 90% water
rred oil-in-water erul sion conprises
by wei g@ﬁ%m}hﬁﬁgéﬁtg about 98% preferably from about 65%
[0023(0]0 aboTie Qﬁﬁbpﬁﬁbﬁc&plﬁfsefsedlégiﬂrsedﬁh@lﬁﬁ @iﬂmuttoﬂﬂ&ﬁlé@ls@hﬁsﬁ The
P%H%Mter by wei ght of the topical carrier. [00230
hydroppRBICRIGFSPAY sP@awh\a%tsr t“§018P’§|c9é paatliy solhle makrials aa‘dsas are known
in the ﬁ'ﬂqﬁ‘aﬂﬁl g'ﬂﬁ?ﬁot 13&%4%%9&?19%}& debhaded 'ﬂ@ﬁél&ﬁ%f’e'réhcw §fiicone-in-
I nsol u or partially so e materials such as are
water ¢mawaons,rantl l¢heaioils andibpiddisngh dsuteseritied| dbuiv¢ gorefeveridedo emulsions.
ri bed.herei.n in reference to

il d
100238 1§ ¢oHeE PhlkaL smeifions gihe shischimertag frhuing Pyigioglimited to

lotionsSd#@lréns] ARG doRRis@ R A¥BnAtBlopRiAY 8B&PtdbR: &AMIEALOREch compositions
00231] The topi cal conpositions of the subject

preferabhy eentairton aduidi/mty dhout Hdo dfithd eracllient. | Ast used dereing "emollient”

refers t% erﬁ?t% q?nrptitl Sﬁgev%nt?oex}r)(rr):ra rtegFP (?[’l d rrglgﬁsg a?sgvgeﬁlgasﬁtbf ﬁ'ngrﬂrotectlon of

the sku’:lbQ‘U\kflcﬁ%ahetymuttalﬂg%’mnldnkb%reRﬁb\lvh and ma@ﬂoeli@@djherem See, e.g.,
herein, "empllient” refers to a materi al usef

Sagarip,{eospresigericicase ard Tephnefossys 2ug fiduios, Vak lvwap. |32é§ (tSHrZ) which
contalﬁshﬁﬂnfé'rgé]steésﬁa 'i‘es%t{ gﬁv\h&%ﬂgk%bﬁbﬂ aql n’&ﬁ[}éﬁé%nﬁ)rfe%dte%%lﬁent 1s
glyceri@. (jlyceﬁﬁgﬁprefe,ratﬂ:psmi incs, arrﬁmrle nf:ﬁomrm‘ abeet 1100 o@yor aBoek 20%, more

i on, 3243 (1972 whi ch
prefera%?y %rom or about 0. 01 top(?r about 10%, most)preferably from or about 0.1 to or about 5%,

e.g., 3%.
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cont ai ns numerous exanples of materials suitable as an
enollient. A preferred enollient is glycerin. @ycerin
WO goopnafsed abl y used in an anount of from or abPCE/US2000002658
[00233]0 Or BHQBHs a%@"éqem&c@fdﬂ{ggbam prebdd Mvhtia QerierMlPdorhtise a
or about 10% nost preferably fromor about 0.1 to or
solutiogisgrrier 5ystem, zgld onguy e 8mpllientsi bakonsrtnpicalbaegmprise from about 1% to

sout 2550 08 Bl SSEL A PR St TR bouc o,

preferdb®y frofmSatioyip60% th Wb&@TBD% Satel i aﬂilﬁﬁhaée%lbﬂl)a&@éﬂhva @ffount of an
referably from about 5%to about’ 10% of envl |'i ent

agent qasebedsutinsAgream Bipetally Somprisessren aboyt 1% ek 30 %6 pogferably
from aBQutalk?)Q/" f?t)Q)é} %%e fe crjr?o ﬁlenq i@%ﬁﬁgg‘gteéing% g\allllo\ﬁt §§‘fo, g}efé/r li)ly from about

cream
50% tccﬂmilt VSHsWitég rzmalathrrﬁe%em@caalbwfec&@/am@hﬁfoe aﬂbgemtfdewﬁbed herein.
about 10%to about 20% of enollient; from about 45%to

[00233] 50yt @EUmeRE Of dreaBFSEnt YRNLYTLBEY SONPEiss wmnle Gyt base of animal

or ve gé‘i@l’ilﬁ :011(81 gg gerrﬁxb%gﬂhlgﬂgcséé}ﬁoﬁg 6‘%%%%‘%%2 { dbg o#ﬂ{twgrlt BHdes which

absorbpvz&sretntfomemmlmm oRyateosqinblseariess, nsrg a waﬂer sctublbaskation carrier.
id h drocarbons

etable oils or se
Omtmm&? %Tﬁ% comgBise a ShickRA e RO RSP SHBGUR A Oometics

Smenc%ﬁ@‘Te&&oﬁéﬁﬂﬁﬁhﬁio‘ﬁnwol Qr pyeirys ?1@'751'?'11?00 rﬁﬂeﬁrhérem by reference,
g., a water soluble soluflon carrier. nents may

and/orfau etodtent.drogrexgmpte, ti pumﬂmtngamgnmmseinmm abcsutdé’s o atwaitl 10% of an

cmotiel B33 PSR S0 ol Ao b ey e

amounP¥f &A@ BERribaMBéein. an enol | i ent. For exanple, an
oi ntnent may conprise from about 2% to about 10% of an

(00234 p| | | Byivayfof gandisaiting exampleol Maef topicalfcream ki memrrreﬁ@om the

tlga unt, of
followﬁ%qg]%es &%@%Fﬁ%ﬁga%@%r%glehﬁo%hgﬁa yvﬁ%/c\:lggy gHective aniou of zén agent
disclosed aegeie tegh@regulaf (1t50[) Qahelﬂémamﬂyﬁlgpgl%ayl&doxﬁdsmdth €rom

Golds%%hhéﬁ%%é@qﬁygaggp@%%bﬁ%%in%éfys'aﬁggg?éwo ), spermaceti (100
g), progiéllélgé_ g@n/g?l f?' rﬂeth? Ak ( JYh@Beibr2d g)ager((n & sufficient quantity to

ng glycery nost ear at e
reach 189D gzt hhhelteg@id mhd sper@acgoaratmated tdgatheYat k ,tempé{at)lre of 70-80° C.

The m%ﬁyli)glia %@%6@583%1\%&9“%%%%%@@&9 v a_ferge;n g(ﬁg)oggrr oh e{]epolysorbate 80,

and 6-AaB!1,2-QilSdd- HyaRdx yeLaRtriot AL pIanH%@ﬁ%n%QﬂxQe fee bﬂ@:eare added in turn,

tegacid and spermaceti are 'ted together at a
mamtatrén@@tmpﬁr@tutﬁf of /3-8 ©. T memkphwbp@mmrﬁ issiddéed oMt the

tegamd dagg,gH% acen né%t w1th\é\<’§aotn%{anFl ijm%Q TR a%%}/tlo%r}(se cgntY %%ld for at least 30

mmute§ with iditiondt stirfiyiguatil theyehotituze ha¥l ddGppd b FIQMISQCHBWIW sufficient
mdine free base are added in turn, maintaining

water if agdsdrtabuing the fing vgpgle toFHRO ﬁ@ﬂﬁ%%ﬁfﬂ%@ﬂpqﬁtm@rt@ rpajntain
homog@%igq_"ﬁl] QUb%d bRd E&%Fh%gam d and spernmaceti nmelt, with

constant stirring & addition is continued for at
[0023S] east BOway ofinhes-limitihg acknile,ortd0 gsdfiartopiegl eintohdnt idyerepared from

t enper ature, has dropped to 40-45C. Finally, sufficient
the fol g PSS FHLEROWES BF INEA%E: Airhar aRep U Y{oSEeEbppago R an agent

disclostd ﬁer@fne EFHCEHX' 581lgh [ &; ?cﬁin ih@ (SPEighia y@gﬂﬁﬂﬁﬂ a b 1 fat

1 cool ed ccl)%g}ea %da 1 g é)g ighi of non%é nﬁjpﬁg g), wool fa
(200 g}aﬂmcel,ghm@ }getmllatmntto pq:av;hll 06@ gt Beefly,itke phip aewolafunoand wool fat
are melted and 100 g of liquid petrolatum added thereto. The pharmaceutically effective amount
of an agent disclosed herein, zinc oxide, and calamine are added to the remaining liquid

petrolatum and the mixture milled until the powders are finely divided and uniformly dispersed.
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the follow ng types and anounts of ingredients: a
pharmaceutical |y effective ambunt of an agent
walt@elidged herein, zinc oxide (50 g), cal am nePCHOSYPI/002658
The miAtieii§lstRedd Blaihe 'Wlﬁfé%fé‘t’rﬁ)atﬁrﬁ SBeldd andiRbledatit &Q@ing)untll the
and enough white petrolatumto reach 1000 g. Brie
OmthnhéomakSe petr ol atum and wool fat are nel ted and 100 g
foli etrol t um added

1002361 e S PRy Yy PR ae s S f aintmenine 2. an ophthalmic

ointméhit SOhRHEHg B Ph@intacedti il yOffedSve AN dF aﬂh%@lt dlselodédiRétein is
to the remaining liquid petrolatumand t m xt ure

prepargq frogthg rﬁ@liqwma éypsswae pmounts of ingsedients\a phaamageytically effective

amounltmi~ 19 E%Qn%( %Jrrl?&rgrlg;r[‘glg )l(lgd’lgé?r l%’ta V&bﬁ{)ﬁgtworor at 6580 g), and

enough Whhtb pbﬁ@laﬁinﬂtdﬁ%ﬁ&h c@m)gga Z:Brﬁeﬂyl; Ml@hnﬁéut&@iﬂyfﬁffectlve amount of an
non-1imting exanpl 10 an_oj nt men

agent @m%mélh?feén b3 fele ﬂtVldf‘@oqii‘ldaﬁda%@ the bshtrlm(én@tr%quny The wool fat and
white %Itio?ar e r U {11?] é%ﬁheﬂkg\%%ﬁﬁt z%rﬁil' tgxg e%ﬁgegatnr%ra%b&tédfsto 45-50° C. The

liquid petgrlediresitsy 1szaactalba,ramahelbinmbrht3snﬁfeﬁ aatil songedtedint of an
agent di scl o quj d_petrol atum (250

erein t.o 1]
[0023%y wodY Wraé(to eglr@)tmgsmﬂglﬁ kit YIEQ S sgltmntcentammg a
I
eSS Sl e A o 5 o
types andcnaigésch ftingrethentsi gbhaxtnaqamtebabgbffeuatewmouﬁhef awagdent disclosed

nerein it R Rt b TAR VB P Soesiimns shEraa o)

polyvi P&ﬂbl@ddﬂﬁ‘@ loyirav e'n§u &’égnlz&ﬂ@afehﬁ) &héﬁ TRt mitilitef€ Briefly, the
congeal ed. [00237] y way of non-l|im

mgredéfmﬁrm gissalpabinthe @Jfatfar@néq}me@ﬁlﬂtleg)FQltlil‘MnIScStﬂlfﬂlaﬁg byidiltzation.

har eutic ective
002312 "R E ki o PR ehiFel R Shiafh PRitiving 4 pipamaceutically
effectiddlfmaimWwitag a@éntidigl@dd @BfeHi ispr@assd®eauhd floing types and amounts
effective amount of an agent disclosed herein,
of 1ngr'§gl|e9@t hphapeceticaly eHodtyeamaungpf an agent dlsclosed herein, N-methyl

pyroliflhe 39 Kl S PR AR PhB S GrelE 1600R. T oni zec

[00239%at er By wagadthoddDfiting kkarthpleearsaer@iol edtyinintghepharmaceutically
R RN T S——
of matéﬁﬁg%haﬁﬁamcmy SR8k %hﬂ%@ﬁ@ﬁ@ﬁﬁim&%@ heret, absolute alcohol

l'otion containing a pharmaceutical 'y effective anmount
(4.37 g)f Dmhlaagdifitordietheho $bd3 gpam dichlorqietegshuoeettiane(h /). Briefly, the

pham%%lgt'%ggeﬂfécﬁg(? Pg}%lglgtfogré?llua%tggt ! 105e ilgrdei{ﬁg éiaséﬂf\l/ed in the absolute
alcohofl st ihe sty Rilution Vi @t reﬁwv@ hﬁféﬂ:@ ahd @n@)This¥dlution is chilled to
enough propyl ene gdfycol to reach 1000 [ 00239] By

about 385 CofTheantol thisiis pedpdethe ahilled maxiureefoliehlorodilugremegane and
Iy effective amount of an agent
dwhloﬁ)@&{al OSE‘%{}LgI?EI nis prepared fromthe foll ow ng types

[0024Nnd ankurlrsl @ininBiretion|Gelatih @bauleaedijuid-aliey seft Eelatin ¢&psules can
..amunt. of an a%ent di scl osed herein, absol ute al coho

contalr( ﬁpegtyn}ﬁ 1ng§d¢ @p% apwpggfl @é{lﬁgﬁé:ay(qerggu@ asalﬁgose 1ec1th|1n starch,

cellulo%] 8&11\91{1%@51{ FHern ali]ﬁQ este(alr’lc agldg)mq ﬁﬁr 'lﬁ‘tfel Q’lmlfali] Qiluents can be used
ar maceut’i c ect I've anmount

to mal«dlcsnipweeﬂ tiablets. Botlstad]e&mid\xmdsules ctahebeabamlfamﬂedtlas sistdined release

and the.r sultln solutio tered to repove
produciE {ORraYids Fot faniipiRuS relgpse o L CyeChPRIELD U Gampressed

tablets 039 b@su@%@ateﬁ @r tfx'ﬂhﬁ:o‘aéd"-‘l&i %@k biPushibdshRdadit XA & fPprdiect the tablet

di chl orodi f| uor omet hane and
from the atmosphere, or enteric-coated for selective, targeted disintegration in the gastrointestinal
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di chl orot etrafl uoroet hane. [00240] For oral
admnistration, Gelatin capsules or liquid-filled soft
w@edoati3aaoLapsul es can contain the active i ngrePdCENS208910D2658
tract. IRQUHHoS£keqbrrhd Fiklofhl GafihiSAionSUA RoARIN &F6PFELand/GCldvolRAg to
_ starch, cellul ose derivatives, nmagnesi um stearate,
Increasgtppéientacaentaiceand the like. Simlar diluents can be

sed to neke c ressed.tfablets. Both tablets an
100241130 | B BERL BB arEc b Bl a daueith driiae fRefeE polysorbate and
related%%ﬁi‘%‘lﬁidn@ aRd OMIcHR shel aLHobiIRHOB chIRIrgRSR I lene glycols, are suitable
~ nmedi cation over ‘a period of hours. Conpressed tablets
carrierg far poeensaxglanolu was.cepleiorfsiar emsdbensdfor pargmtstal admpinistration preferably
- unpl Pt _taste a t rotect .the tablet fromth

contai AATI70% pSBFOERERD kel b Bab BBt S dpl P ugpessary,
buffer Sulstatceg natioRidizing bt Jarh o) bk ast liMatd fo§ddiutl Hislilflte, sodium

dosage forns for oral admnistration can contain
sulfite, .| ag¢qrhig agith csherfalepgairicambingd; sresuiiahde plabiliging agents. Also useful are
.. t. e . i ' i .
ive SEERRAGE, T30 OTAER B R 5o O comir
preservativad mdluslirggbusalt liiitedso sietizglkysiahschdatide, atetipnogyprepg -paraben,

| ycol or polyethylene glycols, are suitable carriers
and Ch%é%/b”é%ﬂoi-nt eral solutions. Solutions or enulsions for

[0()2422_ar ent £¢ @k g gh&lér%&%% 9’?}59 FEfhe RPN c%ﬂ@)%@iki%n?%ﬁjﬁghzﬁnﬁlaceutical

15% pol ysorbate 80 o cithin, "suitable sta
composigiens sf thrdnvenfiomemgdsaryyidédinfthe faubet akic d6its of the invention

Ant i oxi di zi rl‘l% ‘? ent s s.ﬁch as,, byt not I.ieg‘ited t.0, ¢
comprisg g i BPEAPEFHE COuBAFTIAPS i o1 Rbargpceytipa) cgmposifipps of the
inventi8h! d)?ﬁorﬁl%),nl%e ®it fRARL BRinsPrit&Hins@tRns haRidbel biNshckage insert

. .agents. so useful are citric acid and its salts, and .
directingtheinse BOTUR reageatdd mashly skir pigmentatios,dleuttp dighteoskin as appropriate

contaln preservatives kncl udin ut not .limted to .

o the A RRARF bR e PHTRuptiies B g destgned to

prevent bdrdraivatiam ahinith2Q 242dorfsorierd dryidg off figtedontRdiday efcDBEcompounds
in the art, the conpositions and pharnmaceuti cal

may ordBaY, BQfi hej Rspgided in hprepetpaHidoseonesAseameEyi ded in t he

[0024370T M ofheafop;b%ving?ol'lﬁulgfioﬁ Q)‘?ar})ﬂg?muisﬁ) e?%@ge ?a%gggﬁa&{aceutical

re speci onpositions a or pharmaceutl
compositiopotiat mapbe pfephted ih aventdarme . wilpthisona¢rdtion. tThe prédent invention,
urt her. contai rinted i nstructions as. a | abel or

f 0 ns
howevm&%@m%@é?fhedﬁ%w afTRaceyligal sPMPQRIHOPBagent s to

modi fy skin pi gment aghAfuldtiof 1 - Tohletsdht en skin as
appropriate to the particular included conposition.
[00244These 4 sopoowdbkofzhe inyeoiomimdy ba admexsdtasianky pdedegwithl a dry gelatin

. to prevent contam.nation, .nnimze evaporati.on or
binder Py EpFER MR e 2arpALTE o e ! HoRu of RHisliniEn ifpragp may be added
as a lubFe3ant) OThdRi i@ W ed bé Fortel i RSHUOLITO M HEtO(SOUSBBR of active
anpbunt. [00243] The follow ng formul ati on exanpl es

compopnd pettabletd in agAbdei dREsat i ve phar maceuti cal conpositions
that may be prepar eqTO' Hm@g&&{gg%%ﬁmeg h this
nt i on,

i nvention. The present 1 nve owever, is not

[00245] i mi t eAl compbinel dfahé dmengorpmay e admixedads aclyposided WAL a starch

) Formul ation 1 - Tab|ets [00244] A conpound of the
diluentjipgp ﬁppr&ﬁl%9 1eweight retg- d&e gna;ug,e %ggg fillgd info gSgrngg capsules (125

f &ehabRpBhREse: ch _approximate 1:2 weight ratio. A
meo m nor aﬁount (;fc l?75131]Jg€2esi um stearate nay be added
Formulation 3 - Liquid

[00246] A compound of the invention (125 mg) may be admixed with sucrose (1.75 g) and
xanthan gum (4 mg) and the resultant mixture may be blended, passed through a No. 10 mesh

U.S. sieve, and then mixed with a previously made solution of microcrystalline cellulose and
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as a lubricant. The m xture would be formed into
240-270 ng tablets (80-90 ng of active conpound per
WO 29basd0i n a tabl et press. Fornulation 2 - CapSUUSR09/002658
di nBQ&%é‘:’é}mé}h IBRARRE (P88, hBVEM 4N TR Be@HateXG8 n?®), flavor, and
sodu dry ‘powd gr with g starch g)l luent in an agproxexfratnggc) awvor
color cpum lwedibited wsthlwnteermd adided with streingo Sufffitiemtdvatat ma@ Ben added to

sul es ng of active conpound per capsul e).
pmducgg’rtﬂ%?é{?ugﬁ mErqw d [00246] A conpound of the

invention (125 my) mMayrRRUASHH XETFabiek) sucrose ( 1.75
g) and xanthan gum (4 ng) and the resultant m xture
[0024'Hay beAtsbmpdund opthssecentipn mpg/ibeaadmxedm}; adrytpo;der with a dry gelatin
eve, and th evi qus made sol ut i
binder gy & FonrBRTuAL T2 PHERCralby A BiuRE Aot R Ry Hemay be added
as a lubddntl| PTBEmixthde W8uld DR fBEed iRtoMI02900 mdaBIBk PESTZ 960 Mg of active
(10 mg), flavor, and color could be diluted with water
compoypd) iaddablelpress. stirri ng. Suff| cient water may then
added to produce at nL. Fornul ation 4
- Tablets [00247] Algoor%"plgéﬁ I heecglonventl on may be
[00248)dmi xedl campausid yf Khe\i\ﬂ\&lhtlmh Uﬂlésodifeyl a@ebgiehdedinndRiffdred sterile saline
. napproxmatelz\/\m% rati o. A mnor anount of
mJeCta?rEg%‘lé%?‘H‘rW%df‘%‘é‘rtataéoﬁ%@P 1980 gfarpravmatsly SrngEdt . The
m xture woul d be for 0 tabl ets
(150- 300 ng of actlvgﬁgrghmgg)néf Fﬁlgga{rgbl et press.
[0024%For mul S$tearghalbohol I(Bl‘,ﬁ(égl amgim Whid@ g8tol#umo(2po @ fhagfbetﬂ'iﬂted at about
o~ L Rvention is dissolved o uspende ered
75°C agd e amEine of aicAmoLHag Pk qra\éeauen Ekmeyioataben (025 g).
IFRREEN07 13 )08 Rima pgﬁlﬁ?et % lefePEITIR12@B) Eissolved i
pmpy? Topi cal %)130249r]rl 5S)Ltggaryl 302% nﬂer%\/e ag%gg vvhg) ssotvecin
water (@bwtdﬁﬁt&) w0 ¢la3e agyledranyd the rﬁmlllm@:maclturabm]ﬂd 36 @immertiuntt éncongeals.
a mxture of a conpound of the invention (50 g)
nmet hyl paraben (0.25 g), propyl paraben (0.15 g), sodium
lauryl sul faGENERAd_) METHOQDSOOH PREPARATION120 Q)

i ssol d i n. wat er (about. 370 coul d be added and
(002501 he KA H5RY oot s.gh s e i igh iRl e Geftain known drugs or
drug liRORBERLRs cSFEDEFNeh Med NP SHnRR FEEM%EE%M %9(%5 (i}%)r tg@ﬁe activities.
st eroi dal conpounds of this 1nvention I ch 1 nclude
The stereidab¢amponads wiitaligase oot o:mmgeﬂcwlkle anail abdel taesbecmpd:red from readily

omer.ci al _sources and. test r thei
availal S R o WS GRS g BB TAS 0k PEredyres R  the ar. For
examplk HERSoBipduhds RYRbb amtaetf@nf/lpee;ﬁfe@pﬁbﬁﬂchwﬁag inhaferials by
avai | abl e starting materials using various general

convenyignpldakoraiesy prosedufey el Rietasalsi A-ikdvesathosecompenadsihat may be
found ﬁxrk%s?ﬁgﬂgfﬁ??%malp éﬁ%hgog%tlte? gﬁ% ?5 $ alﬁﬁeqf’?ydkﬁor\gnnf)r% (yvr}es, to attain
the reqpisite edtlLUeEBat&mdarm @inwm b$ thelaick es)its e efﬂw&eu@m@ fdrdfulated into

that may be : : : : :
compositions in a¥:cordance with the present invention. Such preparations may also be described

as formulations or materials that are enriched for the particular compound(s) of the invention,
and the present invention embraces such preparations within its scope.

[00251] Additionally, as will be apparent to those skilled in the art with respect to the
methods of preparation of the compounds of the invention involving organic synthesis,
conventional protecting groups may be necessary to prevent certain functional groups from
undergoing undesired reactions. The choice of a suitable protecting group for a particular
functional group as well as suitable conditions for protection and deprotection are well known in

the art. For example, numerous protecting groups, and their introduction and removal, are
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found in existing natural materials may be isol ated
and/ or purified by known procedures, to attain the
WO e@uiisise concentration and content of the acRCWES2009002658
describg 18111, Ve aGHRHS at e NG 0F. WAkt % rdcih® GHOIRRIBrgBRR SyRthesis, Second
~accordance with the present invention. "Such
EditioprWpay,a¥é¢voYorld P94) ad referetess citdskiiersan. f or nul at i ons or
materials that are enriched for the particul ar
conpound(s) of the invent 'Fon Zn t he present
i nvention enbraces such p éﬁg\pet ons within its scope.
Screer[i % &1 Jin liu¥e 13{\414 lne odPRgrent to those
%M%%Mﬁ e net hods of
[00252]r eparTé Specaiimt Oelleviondibrads cohsisting dfi2000 dhu@compounds or natural
i nvol vi ng Qrgani ¢_synthesi s, conventional protecting .
producds 86?3%“?%‘5‘78 %lﬁéeeyswﬁypweaﬁaé\?@mhlé'&r@ &f ptunyiztars gneyltured murine
lan&dyP4RFhef dn R lirge) 1V n dGAEh | RFoxi '
meanof}@%aélqsueli tna Igvrbgl?%t ec?i r?gw(grg%lu‘ﬁ fgr a pgrtﬁgﬂﬁgﬁjmﬁgaﬁnal
concerftration o hAmMjr Sureeamgweds peaforined tathl caltomddnélamorytdsan 24-well plates

tection and deprotectjon are U in the art. |
followpe by BiELRR 8557 (65 PEL5W I r bRy 88 55 50 2 Mgielip Tormiation was
establig}%ktéira‘é @l—%ﬁﬁ&ﬁt ARG pigHRY@lion AhRAR? OF siRBMlald. DPMYD VAQRBE as a

. M Wits, Protecting Goups in Oganic
negati@yenntrebargl theeodels ubell démpamemiigagentibydrggninond, 9eas, usedhds a positive

ool S S RS SRTB S LTt vt
potentraP&41d{d4fRs GRirh @l rfary! s@f&ﬁ%tg%§ r&boh & inZRPRcAIE Wfinal

conpounds or natural "products was screened to identify
concemmtiehs @ff gaeh$ aM.on i nhibitors or stinmulators in

ul tured. muri ne nel apocytes_ (4melan-a).. Co unds, were . .
100258 o FetiPrahels e Lot & Sth QCCDRBCYeH &1 L ghitore media in 24-
well plaRi ‘ﬁ%’ﬂz{%ﬂk‘f&@ a88inthélbra &ﬁﬁﬁétﬂﬁs."‘@@l JRIfoRhARH e ddled at the
cul tured nel anocytes in Z4-well plates followed by
indicateg ffinpal gongeteafions e€eleiveng)harvestedmiftien A2 bovers g€ inshib&0%4, and melanin
assa rresl an't?n fﬁ?r mati on was established as significant for a
y‘ﬁ?g?% {%4€Fon i nhibitor or stimulator. DVBO was used as

[00254 negatdr\farteantst ahd atedhidiom W detion dtedies, GRPE@FYnES Were purchased
ent, hydroqui none, was used as a positive control on

a
from eetg@rsyglap &F Micosoyrar Thess eosmavgdswsrarissobredan dimethylsulfoxide
(DMS{D? [baA {irﬁzﬁ %88%'&8&6:9 Bf % HN,nMda\p&e Q&Ee%nf%)} ﬁ'leirgemg,{ (qrﬂn%isanin synthesis
omthe primary screening were reconfirned In

at the iddjehted dinal @incéntrmlonsoncentrati ons of 1 and 5 nM

[00253] Melan-a cells were plated at 5x1 04 cells per

well in 1Im of culture nedia in 24- well plates the

day before adding the ”bEg«E:?‘l i ounds. All conpounds

were added at the indicate Pna concentrations.
Melan@eAssaywer e harvested after 72 hours of incubation, and

I ani say was perforped. [00254]. For further test .
002580 R Y BBP et B B SHSOURES capd dissolved in
200 pIRYDRNASEM ih RO BMITSEt B WRANROMIGHEH W She ERESiIRe solution was

conmpounds were dissolved in dinethylsul foxide (D%/SO)
measuted far dhsodlancoatd@Atmmat i on of 10 MM and were tested for

[00256%] Ihﬁlalr Pﬁ({g&lﬁ%{gﬁ%@g&%hggﬂd} tﬁthatrg v ISveatin %hrcleeacletr)]'?clh%ﬂgee gr serotonin

pathway or that may demonstrate antimalarial activity, cells are harvested in extraction buffer

(1% Triton X-100, 50 mM Tris, 2 mM EDTA, 150 mM NaCl, pH 7.5) containing a complete

protease inhibitor cocktail (Roche). The lysates were centrifuged at 14,000 rpm for 10 minutes at
4 °C. BCA protein assay kit (Pierce) was used to measure the protein concentrations of the

supernatants, and bovine serum albumin was used as a standard. The remaining pellets were
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Exanpl e 2 Mel anin Assay [00255] For the primary and
secondary screening, cells were harvested and
waele@sossed in 200 mM of 2N NaCH i n 20% DVSO at PGDUSI0N9/#02658
f A | 10 AGhufRlabtd Pt I removin

mcum%%?v giéég(? gﬁgéndgtetﬁéﬁgl 7 ot lt({)) 0256] For theéﬁt?%sﬁés%f%{ cmoving
the ethansipaherdthetpaéts avege dllssm{/eﬂeﬁh 200 tifed 22CEQHAhQA0POBMSBO at 70 °C. A

serotoni n pathway or that may denpnstrate antimal ari al
180-pladiquot afythe gashitingsplutinn wasseeaguied fesabsabanematid@Pmar. Themmelanin

EDTA, 150 mM NaCl, pH

Conte“; g?reg8wg'ﬁdﬁ%9§%ﬁng?%t %fm?tgglse i nhi bitor cockt ai l

[00257(] Rocheyhe Jdaﬁpdmagttﬁar Weuures hRibitibgerhtaéx ptss@D8s Yoicontrol
for 10 mi nutes at 4 0C. BCA protein assay kit (Pierce)

remainipg; agsg@wnonnhlsul detoye protein concentrations of the
e,

m ethanol -ether [( 1:1) for 10 minutes at rQomey, of % of

tenperature. Aftgr renoving the ethandl -ether,cohksl control
ID | hel | et §9W8re di sgol ved i AT98H™S of 2N iremaig | remaining
DMSO at 70 OC. A|180-m aliquot of thg resulti@gdum @5uM

sSofation was nmeagured for absor bance gt 490 [nm  The
mel anin contents {were nornal i zeﬁ to the total anount
of protein. [00237] The conpoumds,met hgir stiuctures,
i nhibition data gxpressed % of cont|rol re¢mai ning,
1 |&oeeshewn in Tablle 1, belwe 5%] Tatfees 1. Adtivily 322
Data for Conpounds Use -V~ anogerjesis Mdifiers

Exanpl e 3 Mel anoDevien af*l on Assgy [00259] The
conpounds of the |invBntion were tested in the

MeLangDeLm_pLgnceri_ad”_%n_assa.y,_Lo_com;Lm_and
denonstrate their activity as i mhl bitgrs inja setting
Ceat5-ewpe.i3fat es iln vivo conditions,= M4l anoDerm made
hymhﬁtyfafnklnﬁ);r(ﬂ) is a viabl : sti tjut ed
2 |{grge- di nensi onal| human ski al entssant ai migng 385
as and ' >yt es tihat ane derived

zﬁﬁﬁ%&ecgﬁ%ﬁm i cag A4 , "Asi an ((MEL- A} or
¢3ddasi an (MEL- Q) donors. Both MEL- A gnd MEL-B tissues
were used in thelcurrent study and they wetfe

mai ntained in the NMM1 13 nedi um as rlecormgnded by
t he manuf acturer.|[00260] Conessine (frlom Si gma) was

i SS9; ' 30%ethai,1,ol 6-propyl ene gl ycol to a
3 ﬂ’lﬁgﬁlh}(@%&én rat ijofi®s @ N (egnal ° tjos 3|6 /o ) 284
afeninif-smites nai 1)t ai ngd it apd Used on all

sanples tested. A 25 m al i quot| was appl i ed
topically to the |Mel anoDermtissue (MgL-B) on Days O

1368 and 10. The MelanoDermtisdues were fed
every other day with 5 m fresh NMM1 13. Prior to
each application, the tissues were washed with 1m PBS
to renove any residual te t co und. Tissues were
fixed on Days 10 and 13 f r'oscopi ¢ anal ysis and
MelanbDef @l RigineatatinoA skayi on. | n add| tion, duplicate

tissues were frozen on Days 10 and 13 for the
[00259] The compounds of the invention were tested in the MelanoDerm pigmentation

assay, to confirm and demonstrate their activity as inhibitors in a setting that replicates in vivo
conditions. MelanoDerm, made by MatTek Corp., is a viable reconstituted three-dimensional
human skin equivalent containing normal melanocytes and keratinocytes that are derived from
African-American (MEL-B), Asian (MEL-A) or Caucasian (MEL-C) donors. Both MEL-A and
MEL-B tissues were used in the current study, and they were maintained in the NMM-113

medium as recommended by the manufacturer.
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mel ani n assay. [00261] Simlar experinents were
perfornmed on Asian skin equivalent (MEL-A) except: the
W e@ausmem s were applied on Days 0, 1, 3, 6, 8PCIOSWNY002658
[00266)3. Ti @%&n\@’?ﬁ@mtﬁ L@Eﬂ d@ibl&&%% 353, &Rendi574 %pﬁo’ﬂ?lene glycol to
vari ous assays. 30% et hanol % propyl ene gl ycol
a final worckniration ofh 8t Me(equaitio 356. éml(g/ml),eandethis-\kammntamed constant and
[ rrentatl on inhibitor, arbutin (at_concentration of 3

used o%ﬁ ﬁ.fn}lp leg destadds oy 28 44l g 5& aliquoy avas applicsy top{cgldm B)Zt}'le -M,eéanoDerm tissue
(ML SSREDTLS .5 B0 A5 0 O, LB S0 s oy i

ml freshEMMHUBL Priar & ¢ahrapplicatioh ethé sissiy wkrowashed widh 1 @A@BS to remove
eﬁ (Trl ment, six tissues were treated with conessi ne,
any regidal dest copppunds B Wierentixadqropays Hoandek nion gricrosenpic analysis and
hlStOlOP E@ eiyatio HUtII'l Had Boﬁ‘%@k%@ 1§sue§ Weré@z on%a%gw ei'an 13 for the
hree t1ssues under “eaGh tFeat rent conditl on re
melannnadsmy out, and one was used for hi st ol ogi cal studies
nd the of her two were use t he. mel ani n . assa he
100268 gl Sk p et PR ORNEh OF A AL BRI JMEL A ) excapt:
the treﬂﬂeﬁfs wete dBpifed il E@&mﬁ 386%, Ybland18f t[“?§su§sJ Jv&%rtalé'e% R on Days 13
days' treatnents. 263] "For the histol ogical
and 16sfi)udhee'9rlomr weadu r3@‘%16thtalh1d ’é@ Vepopylehe glhywebwasesedns a negative

conrof R e BALIES) el BB LA mem, v

used agapggj@\)ecd?m@q:edure 2: the distri but| on of nelanin in

t he treated- MEL-A or B was accessed b ge anal ysis
[00262)si ng Hsrexpsdmentsypwe swaﬁédwmesmdto@gxfm Ak MEAsB tissues from

differe%ﬂogs\lflt’? ngz{k%rghfg]tﬁats g?‘esg tf gxl'éer nlglj()ﬁﬁ#g?ﬁt(StL‘@Q % %]2) F?or éalgﬁ experiment,

I Ssues con

six txsduedi’vvﬁedtmtedtwms ténoagise,datl ebmv&edrea&ﬁdvi&lhees‘mlél gd0%dathanol: 70%
aver e nelanin content of 2 tissues treated

w fh
PEQ) ‘Rfr?d'@tth géﬂﬁli“é‘ e donMELdhon dayd detreettirsussaunder gachrirqapaent
cond1t@§%@e¥§taﬁgn Qﬁ’tt Bné Kh@wg Hée\’i%ﬁglts (& SRl QR t9hdh<5(:)ther two were used

Fi gures 0B, and clearly deno dfTate that
for theguetpon amyoﬂ“he lheme pm&oﬂql ovas dclhoveadewkithe MiEjhBeamplysiafter 13 days’

al | sanpl. est 00266] Wiile certain of
treatm?rﬁéngi\@élgﬁ%ﬁe eer‘ttESrd f‘gd%{"’ FFEMSPEsent i nventi on
[00263)ave bremmdBSGIdhen seRatksspeci fical ly exenplified

above, it is not intended that the invention be

Proceduren tthelefifests eictpnessiusiommestagin Wathe@usn G4 omBiveane evalyated by
light mqgroy%sig\% %10%1 We ??é)yurface ?E gf?r om the scope and

ese i nven set forth in the

Procedfu&i 1:al¢ dihltrﬂiu&bﬂbf 20 |n the Qﬁht%WEDf/e gPBNgas accessed by image
description, various modifications and changes in the
analysis gispg FioptagadMassen seineed distelpeical sechonsdiviewsriramn (the gde of the tissue).

[00264th t hqu‘? tl?c%;fnlz:iaﬁﬁl ﬁgsglé%sg glezrpéla?]e clont%Hpgf H ugdlgﬁhblctﬁ%ue was

om ng W appended cl al ns
determimglemdigtic finabdata slodwi thechvetage @iabanif 0OR6R]of Al tissues treated under
bli.cations, including but not limted to patents and

‘de“t'cgla‘toé‘ﬁt“oﬁixpl i cations, cited
[00265] The results of the assays of both skin equivalents are set forth in Figures 1A-10B,

and clearly demonstrate that the compounds of the invention achieve skin lightening in all of the
samples tested.

[00266] While certain of the preferred embodiments of the present invention have been
described and specifically exemplified above, it is not intended that the invention be limited to
such embodiments. Various modifications may be made thereto without departing from the

scope and spirit of the present invention, as set forth in the following claims.
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in this specification are herein incorporated by
reference as if each individual publication were
wap@eitdd4eal |y and individually indicated to bePCT/US2009/002658
[00267]NCOT PRiot ¢ fHMcb R IeSEFRINETAidus FfodiFiBAs htd Ehan$6d in the
forth. [00269] %he chem cal nanmes of conpounds given
compasiionpard mgpiods af thininwenttorgeibecsuetd thesenkiNesrindbeart. All such

TR SRR o PR AP L Bl e

thereiner e not verified. Particularly, in the event of
i nconsi stency, the depicted structure governs. WHAT | S

[00268} Al VESH pSblidations,rieelhdiag oot netrdimitsid: to pgtentsl aad pgenkanpdications, cited
s ] X t . [ Si dntnisteri . h L
in this ?‘é?cgﬁ%ageﬁ ége lgeﬁe@]g?(gog??r\a}ge%abﬁorgﬁe{eng “:{‘1‘,3Jl 1fg| egclﬁ% gnlﬁ]\aﬁg?l publication were
specifitgltyafdandividually andibaedraciedint Sipblaye S cRfdraiethetsih bis though fully set

sol vate or prodrug thereof, and stereoisoners,
forth. ¢ aut omers and i sotopic variants thereof. 2. The nethod

f d ad i s . ' . .
100265 ho! oy ekl Safher BFpGRRARM Biich if PIESTING o el ncrated using
variousrebameayit By aedibbheachenlitd mamed ggudioydre ool Aincld iU NS ISIS Draw

for, use as an inhibitor of | anogenesi s conpri.sing a
Autonrg i, el and e Bt Yardierts Partisprasy, B tﬁgewﬁﬁsmcpmﬁemy’ the
depict&dRIché PvéanPhar maceutical Iy acceptable carrier and a

pharmaceutically effective amount of a conmpound of

either of Clains 1 or 2. 6. The conposition of Claimb5

wherein the carrier is a parenteral carrier, oral or

topical carrier. 7. Atopical fornulation conprising a

conmposition for cosnetic or dernatol ogi cal use, said

conmposition conprising a conpound of either of clains

1 or 2, and an acceptable carrier. 8. A nethod for

preventing, treating, aneliorating or managi ng a

di sease or condition involving undesired or aberrant

nmel anogenesi s, which conprises adnministering to a

patient in need or desirous of such prevention,

treatnent, anelioration or managenent, a

prophylactically or therapeutically effective

nmel anogenesi s-i nhi biti ng anount of a conpound of

Cainms lor 2, or a conposition of any of Clains 3-7.

9. The nethod of C aim 8, wherein the conpound or

conposition is admnistered to Iighten or reduce

pi gmentation |levels. 10. The nethod of C aim 8,

wherei n the conpound or conposition is admnistered to

i ghten or reduce pignentation |evels of

hyper pi gnmented sites on skin.
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11. A nethod for altering or restoring pignentation in
mammal i an skin, hair, wool or fur conprising

wa@ewonseveri ng to the mammal i an skin, hair, woRCT/U82002002658
WHAFNISERATMED 1§: conposi tion conprising:a) an anount,

which Is effective to alter or restore pignentation in
manmal i an skin, hair, wool or fur, of one or nore

- oR BB e 3ot Bilg el hosalid B e gy EFor ST B peng o the

aBldRbeytss £ EfRetivY 8mband flefonPoung SF RrfuPd preNnt ati on
in manmal i an skin, hair, wool or fur. 12. The net hod

of claim 10, wherein the conpound i ¥¢a nel anogenesi s
inhibitor. 13. The nethod of clai m ¥l _Mserein the
nmel anogenesis inhibitor is adm pigtered to |lighten or
mal i an skin,
hair, wool or fur. 14. A con ei ther of Cains
1 or 2, or a phar mac&uti c eptabl e salt or
sol vate thereof for USenvas~da pharmaceutical or a
medi canent. 15. The usgyof a conpound or a
pharmaceutically acceptable salt, solvate or
conposition thereof, as defineld in either of Cains 1
to.treat

or 2, for the nuf aci ure, of .a nedi canmen a.
irthasmaseuleally ecsRap sl ol onRp anEdaseeh and Sercdisomers,

tad{(zméﬂ@iah@ﬁsoképi&omaﬁ@ﬁereo%ﬁ- A use according to Claim

2.
3.

10.

11.

where the disease is selected from
hiprempihgdeh Caimoh whereimheempogne rtcanessinedi sor der s

ch a spot s reckl es r.ug- i nduc .
o Ebgtaneal Bhtor B Bicelie ARRob NGRS meimanyist prgmammatian
apelaf6dytésn acne, seborrheic keratoses, nelasma and
chl oasma. 17. A nethod of treatment of a nmammal,

- i fyermpered forpiseranamethilytor v melanggenesigicoamsisinEdy coppaprd of either of

acfighanggenesi s inhibitor is indicated, including
treating said mammal with an effective anmpunt of a

. cArpoiposition cainptisiag plphamaeuticatbl dcyeragide piralet ends@apharmaceutically

sol.vate or conposition thereof, as defined in any of
e gmgunted a CR“&%?HB?*HEF%‘H Oépéllaaml?c}n%o%nd as defi ned

. T Th&Edrhi§sitRin JA@LIS 5 WiRkciR thARTri& i b IpSreRfd AN RYESht or topical

19. The conbination of claim 18, wherein said I'Tke
aanerg agent is selected froma cosnetic ingredi ent
call.y active

: ggﬁ%ﬁa}ﬁﬁggﬁﬂlﬁ%&rg%mﬁlsi ’ ampgﬁiﬁgqe Epté 'Cg%g%c;%]ridermatological use, said

| v RAl tRMtcolnHridingkd ébdldﬁ(ﬁiﬂHW@ftherZ)?;claTrhg 1R PDARPAA w&e?fable carrier.

cl aim 20, wherein said pharnmacol ogically active agen

. | A mgthed-fos greveaing isaties. amdligrines sanagingiaslisegse orxpndition

N i L4 l,.1,0 treat i sease
PO il BOTRESHALCHESL Yo ity By BT o
caniphi iwinkgd ar ddyeroapefifuchPréwenabih atdatriént pamelidratddn @ management, a
conmbi natj on of any one of clainms 18-21, wherein the

| REh gAY gpdisrapeuticallypiiervomslsneginesis-apltibiigg amount of a

compound of Claims lor 2, or a composition of any of Claims 3-7.

The method of Claim 8, wherein the compound or composition is administered to lighten
or reduce pigmentation levels.

The method of Claim 8, wherein the compound or composition is administered to lighten
or reduce pigmentation levels of hyperpigmented sites on skin.

A method for altering or restoring pigmentation in mammalian skin, hair, wool or fur
comprising administering to the mammalian skin, hair, wool or fur an amount of a

composition comprising:
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agent. 23. The pharmaceutical conposition of claim 22,
wherein the |ike-acting agent is a skin |lightening
w@orspasaoh 24. A topical formul ati on conpri si NBCEHUS2009/002658

CHRR A Juh W Hi K isCIRBld fo Mer g?fe@%?@%)@%eﬁﬁinokﬁﬁ makiiBalian skin, hair,
sai d conpdsition conprising a cosmetically and

decpotmr by gf ond blymefef ctmmmuedsﬂfmﬁter of @lagmarhiondt ODmCQJﬁposmon of
erei the like actin
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fpagrﬂehtaﬁb@ﬁl Rhmehadaskih, haher&l Br flke |1 ke-acting agent
'S skin |ighteni ng corrpound 26. A nethod for

12, pTl‘@\/IGﬁﬁhDd! of claire 319; WhsreEmtbE comaounthis grmetaregsneys whibitor.

13 df‘ =5 agtgng(g 8£ 81%n g Y ﬁerggl le?rlrlg 2%10%%{?8%% 156%1t8r 156}1:3 lnlg{e{“ed to 11ghten or

ﬂ‘aﬁd&rﬁlgmentﬁﬁ&ﬂle@élsdﬁ%d Resiniias ViR, RS Wbl b fur.
treat nent amel i oration or rranagerrent

14.ph spmaeend pleeithes ahplams il o 2cwphwge%t%@%h9¢0§mabkaqalt)pr solvate
quer%gffo?ggéjﬁ gﬁ%&%a@&tﬁﬁf ér a m%lc%ﬂgr(&enes' s-inhi bi ting
anount of a co

hat one of clains 18-21,
15 viitensie of hh‘,erripiokﬁd ach pnzgnﬂgantcally accephiblamattobalgate at bymposition
at}gltivgéfaent 27. The net hod of claim26, wherein the
I

18 ?@n%@g'ér?ethﬁrsofé?@ww P GHPBHCHBRREHRNE A 2 mglicament to treat
TR0, Bptor@lﬁ&t foR SR § eﬁtagt)gg&s@lmn&ﬁt liRficdtdl.

mamal 1 an s air, ri sing
16. 248l maacoating tp Cbumhlé mlmemﬁtei chseasmsrsplehad rf:ormbmberplrglﬁantation or

ARePOT P eBlacin ErIGE SuPris et Saots ks Mt duced
qﬁ’ggﬁf' éﬂﬁ‘tl&{ p@EWmﬂBt%nﬁhﬁo@' ?’b %@en@ﬂﬂon%%é&iﬁh &H@ seborrhelc
e acC cal

ting agent is a cosie active agent.
wtmhmgla@ma@néphiozenav\hereu n the | i ke-acting agent

17.'& meth k(i 3 treagmen nolf ) grgr%fz mcqudmg a human being, to treat a disease for
which a melanogenesis inhibitor is indicated, including treating said mammal with an
effective amount of a compound or with a pharmaceutically acceptable salt, solvate or
composition thereof, as defined in any of Claims 1-4.

18. A combination of a compound as defined in either of Claims 1 or 2, and a like-acting
agent.

19. The combination of claim 18, wherein said like acting agent is selected from a cosmetic
ingredient and a pharmacologically active agent.

20. The combination of claim 19, wherein the cosmetic ingredient is a skin lightener.

21. The combination of claim 20, wherein said pharmacologically active agent is selected
from another melanogenesis inhibitor.

22. A pharmaceutical composition useful to treat a disease for which a melanogenesis
inhibitor is indicated, comprising a therapeutically effective amount of a combination of
any one of claims 18-21, wherein the like acting agent is a pharmacologically active
agent.

23. The pharmaceutical composition of claim 22, wherein the like-acting agent is a skin
lightening compound.

24. A topical formulation comprising a composition for cosmetic or dermatological use, the

said composition comprising a cosmetically and/or dermatologically effective amount of
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25.

26.

27.
28.

29.

a combination of any one of claims 18-21, wherein the like acting agent is a cosmetically
active agent.

The topical formulation of claim 24, wherein the like-acting agent is a skin lightening
compound.

A method for preventing, treating, ameliorating or managing a disease or condition
involving undesired or aberrant melanogenesis, which comprises administering to a
patient in need or desirous of such prevention, treatment, amelioration or management, a
pharmaceutical composition comprising prophylacﬁcally or therapeutically effective
melanogenesis-inhibiting amount of a combination of any one of claims 18-21, wherein
the like acting agent is a pharmacologically active agent.

The method of claim 26, wherein the like-acting agent is a skin lightening compound.

A method for altering or restoring pigmentation in mammalian skin, hair, wool or fur
comprising administering to the mammalian skin, hair, wool or fur an amount of a
composition comprising a pigment restoring or altering- effective amount of a
combination of any one of claims 18-21, wherein the like acting agent is a cosmetically
active agent.

The method of claim 28, wherein the like-acting agent is a skin lightening compound.
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