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WO pwsoriseh is directed to the use of a conpounelCT/TB2005/000257

pronote hair growth, alleviate alopecia, and to
pharmaceutical 5 fornulations containing this
conpound. BACKGROUND COF THE tTNVENTI ON Al opeci a, or

bal ding, is mE?H@\m@FPS‘PRh@UAWNGmmCGR@W$H' ence

has yet to cure | e androgens are associated with
bal di ng, the physiological nmechanism by which this
hair 1oss occurs is not known. 10 However, it is known

that hair growth 'frmldm@sWH@mmewals af f1icted
with alopecia. Halr does not grow continuously but

undergoes cycles of activity involving periods of

grow h, res ; ' [y
dontai ns 1 o 105riBG % HPeesddf R Re of & Sompotkidas
Pﬁfrhéte WdIF Glowh, d@ure@ycaté Blopeciayanoio pharmaceuticsd
stinct stages: durin r}cge growm h phase (anagen)
tfm’mttbﬂl’thf@lf@n(t@'n@gt 18CHBPOUN ot )  penetrates deep
into the dermis with the cells of the follicle
dividing rapidly and differentiating in the process

of synthesizin keratln th [ ' onponent of
hair. In non-b% ,SFETﬁgqmoﬁﬁase | asts
from 20 one to flve years; (b) the transitional phase
(catagen) is marked by the cessation of mtosis and

| asts faf diaY‘Q)rtb%tldlﬁ 48 avesiimonanoblem whith medicahsrience

phase t el ogen) ich the hair is reta ned within
' thas yes tabyyef cWhu@ andropeng@ek assefieted with baldings fieyced

b follicul I "\
by et mackRnisTh B B8 e sk ot B Mt
O VEtYiE [skricwimiiat R eiowth iBedierdshin individudlsafflidied with

alopecia.

Hair does not grow continuously but undergoes cycles of activity
involving periods of growth, rest, and shedding. The human scalp typically
contains from 100,000 to 350,000 hair fibers or shafts, which undergo

metamorphosis in three distinct stages:

(a) during the growth phase (anagen) the follicle (i.e. the hair root)
penetrates deep into the dermis with the cells of the follicie dividing rapidly
and differentiating in the process of synthesizing keratin, the predominant
component of hair. In non-balding humans, this growth phase lasts from

one to five years;

(b) the transitional phase (catagen) is marked by the cessation of mitosis

and lasts from two to three weeks; and

(c) the resting phase (telogen) in which the hair is retained within the
scalp for up to 12 weeks, until it is displaced by new follicular growth from

the scalp below.
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WO pooslomsahagen phase.

have thousands of follicles in each of these three
phases. However, nost of the hair follicles will be
I n heal thy young adul ts, PCT/IB2005/000257
anagen to telogen ratio can be as high as 9 to 1. In
individuals with 5 al opecia,,this ratio is reduced to
as low as 2:1. Androgenetlc:%JopeC|a arises from

act i vahifmnatis, #isig r’dswm éy% |ssrﬁﬂ%yrr¢hrohrzeuo/sm indivictal gl
andr ogeni c ornDnes is the nbst commDn

arrameemoasamds offfollicles lb@lahh r@érhe(sed%eeawmaﬁénéﬁ‘f(%\@% most

i#abe hainfofieeg it BB T i Rhedbriphiel i TeaRAZRBERy Bukge
Otrﬁ%faﬁd talr@logerr batio€dreBsi la@&hr?lﬂ as 9rio ernanumcdwlyruars with
Sone. rmnal hair is gradually converted to short,

vmlspgclaptblIS)ratI@s% redyaegsto asdpw.assgla consequence, nen
in their 20's and wonen in their 30 s and 40's begin

to ”OtAﬁ&r g;Bﬁégc Q@Eéc@%rre@b%nﬁ nB@VatidAbf Spdnherted! n

mal es, hair | oss occurs at the crown of
td‘,mélmv to Biroulatisg engragesitchormarest Hi isihe gash @Pﬂtm@ﬁ type

@) gertinat aecls PBnea o B AN ekt PEE Ry of
| @85cAhh oﬂgmwt@radum éﬁéﬁg@s' in tife AfUtASBUUSNgthaf tied harr
opener, profotes hair growh. Mnoxidil is avail ab

csimafears @qunemed pEeIUime andsyid wreﬁw a%d)rematurelly in

trade ne

atMBn @Fmrﬂaﬁg%fd‘? é@dga\@&hﬁ\ﬁ nown, |t§ é?’?ﬁgrr?gg vellus
hghif. A 8\WoRs6yfdritei merﬁhlthdroeomamdadombhnnmeir BO's and
pronotes the growh of the hair fol reases

|
t #@'s pegirole naicetthais hﬁrréleopﬁéngrﬁr'?r émﬂ ghQ?Feg ) q@, majesfgost
i ﬁ%g)qna?mﬁ ofburS at ?tl&? F&ﬁ\ﬁ?éf hBhealN 3 Ralbs e&ﬁéﬁ@r‘rﬁe a

€ m Nnoxi pronotes hair grow h,
cafiirihg ovef fietramtirocalpi As m50@semabwantheaanagﬂrdel y.

For exanpl e, Roeni gk r ed the re uIt
ctaloganrations spdycedsiigni ga é’ “@ é%frgrQ‘%tBr cal
solution of 3% mnoxidil for a peri od of 19 nont hs.

Hai 1 g/avsxidin @osutassiuircHebitepbpériee, pramates bair growkher
only 20% of t he subj ects caonsi dered theﬁgr%gth to be
ed Hta

c bimexiditisl availaklespamerdiadlyi iR the Hnit erg;a,

1
- BEAaeAC ol Ry, Witte T ERRUTThpGirigfp BB Minowil s
1Zﬁknd>\k?n its imi3Gt b3 %he haBGrowiimyele isheelhdeclinesntets i n
Mrnoxrdrl promotes the growth of the hair follicle and increases the period

of time that the hair follicle is in the anagen phase (i.e. increases the

anagen to telogen ratio).

While minoxidil promotes hair growth, the cosmetic efficacy of this
growth can vary widely. For example, Roenigk reported the resulis of a
clinical trial involving 83 males who used a topical solution of 3% minoxidil
for a period of 19 months. Hair growth occurred in 55% of the subjects.
However, only 20% of the subjects considered the growth to be
cosmetically relevant. (Clin.Res., 33, No. 4, 914A, 1985). Tost reported
cosmetically acceptable regrowth in 18.1% of his subjects.
(Dermatologica, 173, No. 3, 136-138, 1986). Thus, the need exists in the
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having the ability produce hi gher rates of

weomsoriseal | y acceptable hair growmh in pati ePCBHIBR0I000257

al opeci-a. SUMMARY OF THE | NVENTI ON I n accordance with
the present invention, a new nmethod for 5 pronoting
hair growth has been d| scoveted. The nethod conpri ses

t m héh%tté@éﬁ@ds@net@all

éﬁﬁ?r l’%;ISGHd\}ﬂl‘]{)@l‘fe e?o;l?tQ? t th@peof a solvate y
acdeptdble drairegrontiminqatientd wihaddpedia a marmal 10

exhl biting al opecia. Typically, the mammal wll be a

human suffering from alopecia, especially
androgeneti c al opeci a. However the conmpound may be

adm ni stered to ﬁ?b efit by
havi ng the grow ﬁwm err thl r st |l\ﬁrulb§{1ed A further

enbodi rrent of the invention is directed to a topical

iinLSL (oo RplT i EteRRL Pl Ror Ema Rithodtor 1€

A FoRRGHY ﬁana afdwiRhas Boen disconsred.i ?Fheméthoueoaw'lsesme
o the scal p of a human, for a suff|C| ent period of

tadmmsir@imﬁtiecwappun@%mform @addi ti onal embodi ment
of the invention ||s directed to a 20 pharnmaceuti cal
formul ati on copt aIN’H ng t he conpound, packaged for

retail dlstrlb associated with instructions
advi si ng c how to use -the product in order
to sti rrul f hair. 25 WD 2005/ 079804
PCT/ | Bt'@OS/ OO/§ iV LED DESCRI PTI ON OF THE

| NVENTI ON »

a salt thereof, a solvate thereof, or an admixture thereof, to a mammal
exhibiting alopecia. Typically, the mammal will be a human suffering from
alopecia, especially androgenetic alopecia. However the compound may
be administered to any mammal that would benefit by having the growth of
their hair stimulated.

A further embodiment of the invention is directed to a topical
formulation containing an effective amount of the compound in admixture
with a dermatologically acceptable carrier. This formulation will be applied
to the scalp of a human, for a sufficient period of time to promote hair
growth.

An additional embodiment of the invention is directed to a
pharmaceutical formulation containing the compound, packaged for retail
distribution, associated with instructions advising the consumer how to use
the product in order to stimulate the growth of hair.
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A) DEFINITIONS As used throughout this application,
including the clains, the followng terns have the

wore@siorggs4 def i ned bel ow, unl ess 5 specifical | yPCT/IB2005/000257

i'ndi cated ot herwi se. The plural and singul ar should be
treated as interchangeabl e, other than the indication
of nunber a. "Manmal " includes humans, primates such
as stunp- tailed macaques, conpanion aninmals such as
dogs, cats, 10 gerbils, etc. and |ivestock such as

o2 o BB AR SP AR,

increase in total hair mass and/or length. Such
i ncrease includes increased |length and/or growth rate
of) hai PEFAMFEIONS . e. 15 follicles), increased nunber

of hal h8usRdhRiughdgt RS afbiicaRbr, ihdlLakgans -cla‘ﬁ@lgi‘tt@

all of the above “end results can be achi eved
pr ol ongyllowiry texmtsi heatei thg neerngags defied lglow: unlgBase of

cat agorpanicalliigieatahbeise st Baalyrrb b ¥hflet dhoyiepe
shoul dyabeoy heitoRRhigsas, [RhénphHdge indicBAtfFimber

arresting, decreasing, delaying and/or reversing hair
|l oss. c. "Alopecia," as used herein, enconpasses

partial or ful, bal dness.  hai S / [

t hi nni ng. 28 dj.'\"a_“??‘@ t'?ﬁbd%ﬁ' ﬁ‘é’ﬁ‘?hg’i @W%{g%gaﬁ%@g% ump-
refers to prongfiédendeables,Hopvdaniomaniamaidactvas dogsecats,
experienced, or are considered at risk for

experi enci ng, %rbbs;@tg_ar@_ livepipsK phisB @Si c@gqlep,fwine, horses,

20051 079804 PAPIEGOLEE857 5S¢ ™ any ref erence

to the conmppunePimdtmghaieglowstiantiuges atimulating an increase
in total hair mass and/or length. Such increase includes
increased length and/or growth rate of hair shafts (i.e.
follicles), increased number of hairs, and/or increased
hair thickness. Some or all of the above end results can
be achieved by prolonging or activating anagen, the
growth phase of the hair cycle, or by shortening or
delaying the catagen and telogen phases. “Promoting
hair growth” should also be considered to include
preventing, arresting, decreasing, delaying and/or
reversing hair loss.

c. “Alopecia,” as used herein, encompasses partial or full
baldness, hair loss, and/or hair thinning.

d. “Treating or alleviating alopecia” refers to promoting hair
growth in mammals who have experienced, or are
considered at risk for experiencing, alopecia.

e. “Pharmaceutically acceptable” means suitable for use in

mammals.
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times be understood to include all active forns of the
conpound, including, for exanple, the free form

WO b@sens)4 e.g., the free acid or base form aPdI/E2065/000257

al | prodrugs, 5 polynorphs, hydrates, solvates,
tautomers, stereoisoners, e g., diastereomers and
enantioners, and the |ike, "and all pharnaceutically

accept abl e sak gy réf@ebno@dtmtm uom@oohdwEbrmhm stwu at all
forms, unless speC| i cal l stat ed, ot her w se

t hese fornms atlmasdlﬁclﬂndﬁilgaoﬁ ta inalyde aladive ngpgﬁféhﬁ

oo BN iy g 2 8 oo

appreci at ed t aj., theifredheid ar bage foret, &nol alsa,salmrodmgs
conmpound, i n any sui table form are al so included
herein. g. "sép m@ph$,§wwr%te§s$°c{vﬁlfﬁﬁ3 apl §f a

conpound or Sg éggﬁ} ﬁ{é‘f— d%%@rﬁ{)ﬁb@aﬁ@%nahtlémé% and’

nol ecul es of stallization, 1.¢e

conpound of Fetignitkes andaall mqamabeuhdwymﬁeptablaaalts r@‘ld
sol vent conbined in the np form

is a solvate PAMIFLEES ofu CHW§W?I °§m5\/\k§?|8?3 sé%mﬁcaﬁly
“pol ymor ph™ | §teﬂe§8 . Al i Mdsd foRhg efe dé&’l@ﬁb@ﬁnt he

conmpound of Foriu or a salt thereof, which occurs
|n at | east tnitedrStates Patest Nor 012, 244, the contents of

h Ly
efor To el ¢ RCH BB icoR P RE P IEIE ufalso be
addition sal t%pgﬂﬁfmatéé th&@ﬁt&@@%&th@&hé&b@m@gmﬁbbw

baS|c addi ti on is intended to refer to
"phar maceut i ca:bmp(mndem@m‘l %JI@@IQ form, gre algodngluded herein.

ot be. pharfracSarAEa e § CNelalfte B BTET Eombd of Al

" phar maceut i cghépgof CoRRIImAY @n@cordn@@dnble@nlesacbftesgowmt of
30 intended to apply to any non-toxic organic

i norgani ¢ aciotysiailizatiosn i.ealetcamppeys %facs@"'&ﬂ%eﬁﬁéa"
represented by, ooof containing solvent combined in the molecular

form. A “hydrate” is a solvate in which the solvent is
water.

h. “polymorph” is a compound or salt thereof, such as the
compound of Formula | or a salt thereof, which occurs in
at least one crystalline form.

i. “pharmaceutically acceptable salts” is intended to refer to
either “pharmaceutically acceptable acid addition salts” or
“pharmaceutically acceptable basic addition salts”. “Salts”
is intended to refer to “pharmaceutically acceptable salts”
or to salts suitable for use in industrial processes,that
might not be pharmaceutically acceptable.

j. “pharmaceutically acceptable acid addition salts” is
intended to apply to any non-toxic organic or inorganic
acid addition salt of the base compound represented by
Formula | or any of its intermediates. lllustrative inorganic
acids which form suitable salts include hydrochloric,
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wWhy@socshori c,

Fornmula | or any of its internediates. Illustrative
inorganic acids which formsuitable salts include

hydr obrom c, sul phuric, and phosphoric acid and acid
metal salts such as sodi um npbnohydrogen
ort hophosphate, and pot assi um hydrogen sul f at e.

I'l'lustrative ay@Rbrémrssdphuribi it plesspheric taaid and atits
include 5 the nmono-, di-, and tricarbgxylic acids.

Illustrati ve pictalagits such@s Sadium SRORSIVAKPGEN acet i c,

glycolic, lac '

glutaric, nébﬁgpﬁ%%:ﬁ‘ﬁt& %ndwglg%ﬁmcﬂbﬁégéﬂ Q%Igactgr bi c,
mal ei c, hydr oxuseEVe ordeetic acids, Myudhcbmyn sbitatleisalts include
phenyl aceti c, CI nnam c, salicyli

phenoxybenzoi & Foner. iin &g tf'%@flbexﬂl?l Qf'd%H@J%{ﬂtweﬂf guch

aci ds such as c

2- hydr oxyet = iR B Jor Bl cadfic BB, it gy,

ei ther a hydr ataoniof ssediit agitiasic) Mnmrlwmailasta‘rtarm cntrlc
general, the acid addi t| on %I ts o ese co unds

are 15 sol ubl @sFerbigaiealelen YPRXYHa 'cﬁ 6B'ﬁ’r roxy-
organi ¢ sol vepts, |c,spher§ﬁé’6émc€§hgﬁ% Isghéwgegl abl e

basi c addition sa nten to ap to any
non-t oxi c org@henoxybenzorogartobenbalslftmltaaqidt ant syhonie

of the conpound, fe sent e rnmula,l. or any of
its internedi @Pl,i? ﬁ!‘ﬁ%ﬁ?ﬁﬂlﬁ‘é@%@?@&%aﬂﬂl ch fgr m
sui tabl e salt hﬁbk&ﬁeﬁhéﬂ\égbﬁom@b&ﬁ Suchlskns cagexpald h
met al hydroxi des such as sodi um potassium cal cium

magnesi um or efther amydialedor aubstaatistyranhydreyggform. In

e Bt Cle BRGRbD SRS B AT e

f'ag IO'd: ;e 1. 'sBIuMis Howater faidsvatious @wmm& drgah|CEUO$\/ents.

k. “pharmaceutically acceptable basic addition salts” is
intended to apply to any non-toxic organic or inorganic
basic addition salts of the compound represented by
Formula I, or any of its intermediates. lllustrative bases
which form suitable salts include alkali metal or alkaline-
earth metal hydroxides such as sodium, potassium,
calcium, magnesium, or barium hydroxides; ammonia,
and aliphatic, alicyclic, or aromatic organic amines such
as methylamine, dimethylamine, trimethylamine, and
picoline.
. “prodrug” refers to compounds that are rapidly

transformed in vivo to yield the parent compound of the
above formula, for example, by hydrolysis in blood. A
thorough discussion is provided in T. Higuchi and V.
Stella, “Pro-drugs as Novel Delivery Systems,” Vol. 14 of
the A.C.S. Symposium Series, and in Bioreversible
Carriers in Drug Design, ed. Edward B. Roche, American

WD 2005/ 079804 PCT/ | B2005/ 00025FCT/H005/000257
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H guchi and V. 30 Stella, "Pro-drugs as Novel Delivery
Systenms,” Vol. 14 of the A G S  Synposium Series, and
in Bioreversible Carriers in Drug Design, ed. Edward

B. Roche, Aner Pharma2.icabASstditibnR{nd Pe2a0toroBasss/ 1987,

-7 Pharnaceuti cal sqci ati on and Per Press,

1987, both ofb %"ﬁf?s *H?*éar%wpmﬂfategcfg%ﬂng?ynfeg%/ence-

ref erence. i | _
", éb?%lg}{'@doquorﬁﬁ( "‘bo‘mpougg@'ﬂ?%ﬁﬁ/eﬁﬁon,

t he i nvention", oun are
i nt er changeabl gnd I“mom[gtblmﬁs” abe ubed m@nchaa@éairly th‘rdughout :

Compound. usel e SRR BXARNORRARS P BRYIES Synonyins.

(3S,4R) -3, 4- di hyd

ro-4- (2, 3-di hydr o- 2- et hyl - 3- oxopyri dazi n- 6-yl ) oxy- 3-h
ydoxy- WEEQMPOUND

hydrox hen trlneth b] pyr
an( ot thecambplind (S8Rl iang arsdrt Mrienfiy T e 4RF 52

[ RRARIE0L e ezislamydir@-ztmwyll-e oxa@ﬂuaﬁﬁl@tylwycamy@}dxw

1T10H O This conpound and net hods f oOr
i twqueavlos;ﬂpmryl-ae%aﬁnmemw-al-&lsemm bloyrasy( fieeeinafter the

naranpold By b8 saipeehRE 8P R ToluRmiedgel fow

© 244 pat ent exenpllf es one nethod for producing this
conpound. In addpti oN_to the conpound of Formula
above, the "~244 payentN 20 dlscloses a genus of
benzopyraatmges' The " 244 patent discloses
t hat these »ouﬁﬂs ar é0pot assi um channel openers
that exhobi e/ rel axant activity. The
Y244 patent alqg 't t hese

This compound and methods for its preparation are described in
United States Patent Number 5,912,244, the contents of which are hereby
incorporated by reference. Example 7 of the ‘244 patent exemplifies one
method for producing this compound.

In addition to the compound of Formula | above, the 244 patent
discloses a genus of benzopyran derivatives. The ‘244 patent discloses
that these compounds are potassium channel openers that exhibit smooth
muscle relaxant activity. The ‘244 patent also discloses that these
compounds may be used to treat diseases associated with altered tone or
motility of smooth muscles. Examples of such conditions include chronic
obstructive airway disease, asthma, urinary incontinence, hypertension,
myocardial ischemia, cerebral ischemia, glaucoma, and male pattern

baldness.
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conmpounds may be used to treat di seases associ ated
wth altered tone or notility of snpboth nuscles.

waE@spresss of such conditions include chroni c 2BCT/IB2005/000257

obstructive airway di sease, asthma, urinary
i ncontinence, hypertension, cnyocardial ischem a,
cerebral ischema, glaucoma, and nmal e pattern

bal dnegg, ad¥ay48PasSbERiHYthBCOHIPBLMAB /IRy /as piadsium

assay for assessing the_ conmpounds {)otency als, E%ot assjum
agpli¢

clchaneé! apenees i destibed i SRHMTO Shiherads ion; ailines

a | cCaLl | - ; k g

c b piaed Ty Hestéd Bimpdudle s Risfbaein B, a8 Erging,
3QoRMNS 30 dNd Il dataps presentat] forithé producbdiExaraple 7,
Exanple 7, 5 which is the conpound of Fornmula |I. Q)
PMATRmEdheceMpauNdEsh RAMUEES As not ed above, the

conmpound of Forrmula | is a potassium channel opener.
It has been discovered that this conpound has

UTXRIEARMIACOLOGY WNLY MEDICAL. P6&®ti on of hair

grow h, when conpared w th other ot assi um channel
opener As noled @beyehe Gamrousd; Q?Lﬁoé{%\éﬁ% E'@ PeReRUBY channel

t T Mo R I ok f i in
¢ el 1 HRis e Uisd Uete it e opipbia Has \piexp6bel '
f alctivity imstheqraimotion of hair grawibnwhleasefnpared withathease

the anagen . to telogen ratio). 15 The,c nd na
PO CoRODe ORETEry 0 ROMPONDRL SERRTE e Bifuf ot
USRS hbf fONILIBY indtéast! tRE Mihiber loR fQNiESS irf edraRéhdRisbimd
subject's al opecia, the conpound needs to be )
admérease éheeperiod af dpeathattfolliclearemaireintthe anagenphaseiie.

*qrowt h. . This anount, can vary dependi ng upon 20 the
t ypRregee i, gaagen %&epé;eprrgﬁg)éd’ the severity of the
patient's al opecia, the patient, the duration of the

al opecia, the route of adm nistration, and the
pr esenddestorapoigid mayda ysasdodiresepie hair srewthintvimanse

b0k et ol B BB migferiecpleg e

I dBRec?l diopubiaing copbund hkedsay bbadahinisteré@ a quantity

ngs/ulf(f?c/igrﬁxcb promote hair growth. This amount can vary depending upon
the type of alopecia being treated, the severity of the patient’s alopecia,
the patient, the duration of the alopecia, the route of administration, and
the presence of other underlying disease states within the patient, etc.
When administered systemically, the compound typically exhibits its effect
at a dosage range of from about 0.1 mg/kg/day to about 100 mg/kg/day.
Repetitive daily administration may be desirable and will vary according to

the conditions outlined above

The compound may be administered by a variety of routes. It may
be administered orally. It may also be administered parenterally (i.e.
subcutaneously, intravenously, intramuscularly, intraperitoneally, or
intrathecally), rectally, or topically.
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25 Repetitive daily adm nistration may be desirable
and will vary according to the conditions outlined

wW@b@sm79Be conmpound may be admi ni stered by a veeT/E2p030§00257

routes. It nmay be admnistered orally. It may al so be
adm ni stered parenterally (ige. 30 subcutaneously,

i ntravenously, intranuscul ar?y intraperitoneally, or

i ntraty enfBsfifbhy thedorhpdusdls admiiSieeatopicampt
PCT/ | BS'OO?}JOOO%? -9 I% a typlpcal enbodi nent , ﬁl
coropote dairgrawith.nTbe spawpousg wihoeperally bprappied OWQPW to

h, Th
chrercein, Sepobaill R el dread VAR 4o ABBEhY. 8F thinning.
WRhE GoE@WII &ryabeeas a genetd) Iguidemge thétonymamdnvillibe
vary, but as a general guideline, the conpound é?m(ﬁ&

Spiesestinta darraaf@m@allwla@gee@b %ﬁadeeé@tadbﬁ ogat ¢

<5, PP, Pl TRl Aot e e

ahfiesteq @red franf 1 mlmes aauyl rme daditally, tVer eormppurchwiljhe
t he conpound wi |l | Eresent

t presantina grantity of Heer i 3w 2pd th%"é‘%hoteﬁnﬁwwm '
bl Giceop RS a1 BUTRINGBARFRLDAGbIeT RIGSI0 L @

apakrieh Mmlclwnlay bel applietihie thezl skig or bait] andsdicowilrallos the
of actign. furtf}er enbodi ment, the conpound can
afigig t@éj‘fﬁ‘éﬁ,ﬁjtq e sHgqf @M who have not yet experienced

hair | oss, but believe that they are 15 at risk of
experi enci ng al opeci a. Exanples of such patients
i ncl udin 4 utfendmbadinent éhe nampgund gao alsebe used in

e o BB B RS el ey e

t Q?rl?IE Bﬂé&git@ge%l paéldpétﬁa exarpia dnsuchartients inchide those

fam ry of bal dness, may also benefit from
swhlo vpﬁ opnmom@mogtcaeaerr@mmotba@wwlﬁpﬁw%fegm@o known

fqi%tpﬁent | }c%g?gﬁmﬁt%)w&%pﬁg\gg%gﬁ{a?HB&r‘eQQ abfHd

m@?ﬁﬁbalam@ eppsdially those withcnHnilyohisicsy af baldness, may
nly referred to as male pattern baldneSﬁ and

asty to

{rengent 19 ehcompassed by the term “promoting hair growth”.

-

The most common type of alopecia is androgenetic alopecia. This
condition is also commonly referred to as male pattern baldness and
female pattern baldness. The compound may be used to promote hair
growth in individuals suffering from this type of alopecia.

Anagen effluvium, is hair loss due to chemicals or radiation, such as
chemotherapy or radiation treatment for cancer. It is also commonly
referred to as “drug induced” or “radiation induced” alopecia. The

compound may be used in this condition.

Alopecia areata is an autoimmune disorder which initially presents
with hair loss in a rounded patch on the scalp. It can progress to the loss
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2005/ 079804 PCT/ .B2005/ 000257 - | scalp hair
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all scalp and body hair, which is known as al opeci a
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 beaafiaglia iese ipepet iepasiaan vl 1r . theveRtigh shewd
At entuctr BARbAME D UG drafodehionbRionan, The

atbpbahe canyetysee tofalleaiate hop typedidairdogmund may be
used to pronote hair growh in other mammals besides
humans. For exanpl e, the conpound may be used wth

farm azgﬁ?bﬁ}p%%@li Ay BERRE 16 grdi'ﬁ!fafiétfh.éi foWAh il ofedW h

woul d an ‘econom c bene e conpound may
ahmsanipelsuzasiiaschwnansy Eoeekample, Hreooempound ayde used

" il inn SEn euER SRisrethr ot fraildfomihipuf BHRSE
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type of 20 animal, bei t ted.. r j '

 HBSgle, B0mRou I o B HEBR A A R BRs Wsoftes

r a86id.Y LikeRReC e E6MPBENE Kidy Islatimiriisterear tisihg$ednulaons

the disclosure of this application and shoul d be

c typicallyrusedifor YrieriaayaRmISaleNs, jaking:inkp apeeunt the type of
animal being treated. Other applications of the compound to promote hair
growth will become readily apparent to one skilled in the art based upon
the disclosure of this application and should be considered to be

encompassed by the claims.

D) FORMULATIONS

I desired, the compound can be administered directly without any
carrier. However, to ease administration, it will typically be formulated with
at least one pharmaceutically acceptable or cosmetically acceptable
carrier (herein collectively described as a "carrier”). The term "carrier," as
used herein, means one or more compatible solid or liquid fillers, diluents,
vehicles or encapsulating substances, which are suitable for administration
to a mammal. The term "compatible," as used herein, means that the
components of the composition are capable of being commingled with a
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adm nistered directly without any carrier. However,
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fornulated with at |east one pharmaceutically
acceptabl e or cosnetically ai: ept abl e carrier (herein
coI | ectively described as a Yarrier '). The term

EPQ%@d asaées%fﬁibéa%rélﬁrah@wnmeﬁ oS, B a fRdrer such
conpatible solid or liquid fillers, di | uent's

vd:lmatdheﬂe Brnelntﬁtpstmrathahgloyl@b@lbaw&@"y reduge theefficacy of
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¢ 5amop ion er ol Ak B8 stuRlnd “Crltlers Lt & cBurse,

c & e lova tofretdarm
St v sty st

- Blitablefouadministetianrtoribe nnﬁmmah (prafesakly the BugRNAaiRg),

h
whsih BEREH, HElka o e e ffor L1 BSsag * 1
C%ﬁéﬁ’ﬁb&ém{baﬂaddﬁor@bﬁm@ﬂc behéﬁtsﬁfltsaﬂumns Carriers

must, of course, be of sufficiently high purity and
suff|C|entIy low toxicity to render them5 suitable

for ad"ij}-%gcf&r{ﬁﬁt%dﬁﬂ“mtag bgﬁﬁ,r,ﬂﬁfg?@d n(é}llfyti‘éf'# ?é%éf}qbgguﬁ'ém@”

bei ng) reat e e carrier se e I nert
Offoinks, d8NexaAplesoral abprcaaoepaneqwralaatﬂﬁmrstnahsneﬁtandard
benefits of its own, The co ound nma béa ted in
o Phasmageiisal g tion ISeapIHLBS T Hest sbehGRdRpfe.

g[@ércrlr%% 2P p%é@&{gtm ﬁﬂbﬁhé&e@tgﬁ! Qb.éhaééf'm keﬁﬂ@ymgﬂ

S Gdmpany, ligeston, RA.A189@ i n Remi ngton' s Phar maceut i cal
Sci ences, Mack Publishing Conpany, Easton, PA.
(1990). 15 Depending upon the particular route of

admi ni ?jér%(doﬁg{eg ufor e T;%riicdﬂér rcAé bf QHﬁIIMﬁPétldfﬂ @\M?aéiew of

the ar hese 1 nclude solid or
f idareers, wedi kneavrt i, theyadt ey deasseds uTh%s@sn@Jude\s@h@l@éhwd

oo catente ahyd/Oueset S BRCE So® ugR ang.oncpsuiating
e Bltahices n@bti@ﬁal prearieRSunbalg adlive b coshiesitally activiey

mter%ere w th the 20 activity of the conpound used in
t Iroatesinlsovey bp m¢|@d@d whight do nobwb%antla"ym@rfafﬁawﬁh thg

Icfprctulv?y of HR! CNGSoury G2y HRE rodtndtid Br dSpre8MaHMEhtEHEd

The amount of carrier employed in conjunction with the compound used in
the methods of the present invention is sufficient to provide a practical
quantity of material for administration per unit dose of the compound.
Techniques and compositions for making dosage forms useful in the
methods of the present invention are described in the following references:
Modern Pharmaceutics, Chapters 9 and 10, Banker & Rhodes, eds.
(1979); Lieberman et al., Pharmaceutical Dosage Forms: Tablets(1981);

and Ansel, Introduction to Pharmaceutical Dosage Forms.2nd Ed., (1976).

Typically, the compound is administered topically. The carrier of
the topical composition may aid penetration of the compound into the skin
to reach the environment of the hair follicle. Such topical compositions

may be in any form including, for example, solutions, oils, creams,
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Techni ques and conpositions for making dosage forns
useful in the 25 nmethods of ,the present invention are
described in the follow ng réferences: Mdern

PBlﬁEmﬁ%U99%§ lotishebetes, Shanthobl, leaesiurr arkl iisssest, hair

eds . Lieberman et, al., Pharnmaceuti cgl Eo geh
medﬁlon%rsl 61"&% oigansers, APRISIRIZRIS, SPFRYISoABIOSPISnSKIp Patches
T€ ég@é: i cal Dosage Forns, 2nd Ed., (1976). 30

'S y,” the conpound is adni ni st er ed topically. The
carrier of the topical conposition may aid
penetration of the co ound o t he rearh

i t
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past es, garrpoos I eav

Cont boiusaans propdresuchguaians. i ietprengps dp
aﬁﬁmhécloéﬁ'd“nﬁﬂﬁbéfﬁﬁemcﬁﬂé’ntkhﬁaﬂ ddﬁeoe Bséd ¥Ppicplaye Sfich

carrier materi own in the art for topical
ajyplided siosage farosh as, for exanple, water, alcohols,
al oe vera gel, allantoin, glycerine, vi tamin A and E
oils, mneral oil, propylene glycol, and the like can

be usegnh %omgggxﬁa@néwaléofbymﬂﬁﬁsu@m topleally bf thedoan of

di scussed e di scl ose a nunber of excipients that
clipodmena detivary spstepis; suelyan small ynilgmellar vesielgs, rsdss.

{ DR YRRt B G TS °EippRBinEe oath e tohrhed
Uﬂbh\aé“@lahéﬂy df?)ﬁb@bl@(ﬂlplds’ifsgeh asihorsstrof Istesarglapiins oand
mul til amel 'ar vesi cl es. Fosorres can be forned é’?@ﬁ'e

f pbesphalidylchelnes. /ﬁslﬁ@m@l mydation fen topical dglivay

¢ BB yR8 B tﬂeﬁ%ﬁﬁﬂ%ﬁ%‘%& e FipnfoR BUfs fHosomes
i Budthas oetbdst inf Dowenmtes.e influeneanof ldposdral Gemposition
Ilposones such as descri bed

- P TpiaR DAUVEI G S BRRRUIBIARLEKIPRORIT Bl Aspiiro Study
[S)?lls d‘l@ﬁé{lrl%s FURRSSIAL &S TR PIRTRE SHeficed Vo8, pp. 404-1407

(1993); Wallach and Phlhppot "New Type of Lipid Vesicle: Novasome®

Liposome Technology, Vol. 1, pp. 141-156 (1993); U.S. Patent No.

4.911,928; and U.S. Patent No. 5,834,014.

Carriers for systemic administration include, for example, sugars,
starches, cellulose and its derivatives, malt, gelatin, talc, calcium sulfate,
vegetable oils, synthetic oils, polyols, alginic acid, phosphate buffer
solutions, emulsifiers, isotonic saline and pyrogen-free water. Suitable
carriers for parenteral administration include, for example, propylene
glycol, ethyl oleate, pyrrolidone, ethanol and sesame oil.

Various oral dosage forms can be used, including such solid forms
as tablets, capsules, granules and bulk powders. These oral forms
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Lposonme Technol ogy, Vol. 1, pp. 141-156 (1993); U S.
Patent No. 4,911,928; and #38 Pat ent . 5,834, 014.
25 Carriers for system c adrministration |nclude for

eéé&'i‘l'gh&a aﬁléiféfcﬁve afiiount hesiallg al letbpgisolr ™95 iof the compound.
derivati ves, gelatin, talc, calciumsulfate,

vEgbletshtan be|ogmps"9$ﬁqebﬁalﬂefdrlttgateﬁoeyf@lr@-coa@l sugakepated,

CHRFROAER, O b Blpis SBrifho B0, oS i, ficbie BFAEES. ©,

PRIbFIBEEIS2Hil@sHTs Ndisihiayraling agenitsdsolof ntg ageratepllaoring
propyl ene 30 glycol et hyl oleate ro
eagamitél flqwnglég@geagﬁnrts ang mediing %9 bsoégg fazldeﬁa%n
I
R o i ot s
&@%@énﬁﬁﬁfédﬂ&ﬁﬁ%@%?esoemgmmms s|dan

effectlve anount, usual ly at ast about 5% of the
cetipyaneent praaa@ﬁlgn%qu@t'w&é IVesgant granules,

}E{)ﬁt‘éf agf%ntﬁﬂé %Blvﬁp&oﬁP%Na?%Qr @B%ngﬂg agents,

nco e- conpresse alni ng
Sguépﬁﬂdmg)agehetssdnludnm rsmmrteners dinklliegtagents, colonng agents
di si nt egrati ng agents, coloring agents, flavoring 5
ageAflavoingagenisduci ng agents and nel ting agents.
Liquid oral dosage forns include aqueous sol utions,
enul si ons, suspensions, solutions and/or suspensions
r econs Oiraliyt mrnfrnsimambrompcbsmmss@emnqi}udmtme@ solutigns,
ef f ervescent arat i ons. recaon

cPrules erBRSRnT Ao tEs, FaR IR LR, e, svipp and

PRSI A heY 88rricPaubitdtiy fd@réﬁ@ﬁhén oi@u@hl so®pasifions are
agents, diluents, sweeteners, nelting agents, colqring

agefitaowarid the avto rng:aég@menemsaqurrsﬁimfw Srepp elixirs,

CBRE3 b3 3 BRI i AP g L o gy syl

t hBRetHyRshe Glycolphqéidducidse] Serbitokand Waterc &or Iaesruspensmn
sui tabl'e for preparation of such conpositions are

k iypigal sHspending egemginelufe maiiralibioses SQAHM Q?frgoxmethyl
h
e{,ﬁfﬁ.ﬂ%ﬁ, %‘4'&3% eFf% I59? "H%%%Qﬁl% ﬁgﬁ f?@ﬁf?ﬁ BRJiCAE; fyRicardRtting
agents include lecithin and polysorbate 80; and typical preservatives
include methyl paraben and sodium benzoate. Peroral liquid compositions
may also contain one or more components such as sweeteners, flavoring

agents or colorants as described above.

Other compositions useful for attaining systemic delivery of the
compound useful in the methods of the present invention include
sublingual, buccal and nasal dosage forms. Such compositions typically
comprise one or more soluble filler substances such as sucrose, sorbitol
and mannitol; and binders such as acacia, microcrystalline cellulose,
carboxymethyl cellulose and hydrokypropyl methylcellulose. Glidants,
lubricants, sweeteners, colorants, antioxidants and flavoring agents

described above may also be included.
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such as sweeteners, flavoring agents or colorants as
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abe\en imagrioer pacéthgetbriroof casmiuhication appiopriatenfor the retail
diregtly to the consunmer (i.e. an article of
St ure or kit). 5 Such articles will be | abel ed
and packaged in a manner advising the patient how to
use the product to pronote hair growth. Such, )

i nst r udheeemponingd ofifrsmudie] Mey adka be pdmixgd with anyrdnert

ot g (e RRBRAEN A0Rue M e RBRRAMR I one.
OoAcertfdhHthe Bokpounds withirethensyueumne ndted obthe patient
side of the Eackaglng, 10 be an insert, or any other

f @sris kROWD arht TR COPMABINA Ry alserbe weed as gjresearch
mﬁmet. The conpound of Fornmula | may al so be adm xed
WTHh any inert carrier and utilized in |aboratory
assays Wiiiledthe envérmiotieia®y heaeredddueibab i comesdtiont withnspécific

Lg&@%ﬁgﬁtﬁﬁegoﬁ il S underaod thaf Tis Gapable SF fudher
modifications and this application is intended to cover any variations, uses,
or adaptations of the invention following, in general, the principles of the
invention and including such departures from the present disclosure as
come within known or customary practice within the art to which the
invention. The following examples and biological data are being presented
in order to further illustrate the invention. This disclosure should not be

construed as limiting the invention in any manner.
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synt hesi ze nelanin, in preparation for the production

of pignented hairs. Test Conpounds As part of a
r esear tasifeompeundsel ect ed pot assi um channel openers

As part of a research project, selected potassium channel openers
were evaluated in the telogen conversion assay. All of the compounds
had previously been described in the literature as potassium channel
openers and were based upon a common benzopyran nucleus (See
United States Patent Numbers 5,912,244 and 5,677,324). The test
compounds are described below in Table A.

enbodi PENTE2005/000257



20 were evaluated in the tel ogen conversion assay. All

of the conpounds

WO 2408024804 € as.
based upon a common benzopyran nucl eus (See

States Patent Nunbers 5,912,
t conpounds are descri be

tes

pot assi um channel

2005/ 079804 PCT/ 1 B2005/ 000257

Structure Literature
Cl F6 #1 United States

citation

~Tatle

44 and 5,677, 324).
"below in Table A. 25 WD

had previously been described in the
opener s andP@ETE2005/000257

Uni t ed
The

-16 Table A Conpound

o Dual
Iﬁat ent Nunber

I nvie o1t 5 ', e—1 R
0 a g&’t‘ﬁ RBMJer L%EW%I ~' F‘ﬁgtﬁw
~0 |0 Exanpl e 2|of Ho United S at esitation
0 EL"N - Example 7 of
O\ R United States
HO //s/' Sy
#1 J "% | Patent Number
9]
Invention i 5,912,244
" Example 1 of
;\\\x o United States
CH,
40 h\vw/@(\t“’ Patent Number
el 5,677,324
~~o0, 0
»J[/( Example 2 of
P or ° nited States
Ho. O i § Uni
#3 o Patent Number
5,912,244
o Example 10 of
C¢E‘”e United States
. % Y. e« | PatentNumber
# Me
H‘o’©/ o Twe 5,912,244
IN\ oH Example 2
) q Example 1 of
#5 { < United States

Patent Number
5,677,324

Exanpl e 7 of

Hs 1
St at es
q77, 324



10

15

20

wOR005/0%B884 244 Me OH Exanple 2 Exanple 1 of

#3 o Patent Nunber 5,912,244 Exanple 10 of C N-Me
iNUnited States OW OH Patent Nunmber #4 S Me H | |

| = United States O Patent Nunber r 5,677,324 WO
2005/ 079804 PCT/ | B2005/ 00025 -17 Chiral " Exanple 5
of #6 Z CH United States °S, dt Patent Nunber
CF45,912,7244 70 N EXanpl e 8 of TN #7 CH Uni t ed
Stqtes .11 of f| Patent Nunb%r °“F.)O

Example 5 of
/
#6 O\ o United States
eaCH,
o Patent Number
o,
5,912,244

¢fﬁ’ Example 8 of
=N
United States

#7 o
Of‘j[: Patent Number
5,912,244

The compounds were chosen for testing in the telogen conversion

assay on the basis of their in-vitro activity as potassium channel openers.
Each compound had sufficient activity to lead one skilled in the art to
expect that the compounds would have a significant potential for exhibiting

activity in relevant animal models.

Experimental Procedures:
Female C3H/HeN mice, 7 weeks old (Charles River Laboratories,

Raleigh, NC) were used for the study. Fur was clipped from the dorsal
region of the mice prior to initiation of the study. Only mice with pink skin,
a visual indication of the telogen phase, were selected for inclusion in the
study.

Test compounds (from Table A) were dissolved in a vehicle
consisting of propylene glycol (30%) and ethanol (70%). A test compound
dissolved in vehicle, or a vehicle control (30/70 propylene glycol/ethanol,
unless otherwise specified) was applied topically to the clipped dorsal
region of the mice in each test group (7-10 mice) in a volume of 20 ul/om?,
Concentration of drug varied as shown in Tables 1-15 below. Treatments
were applied once daily for 5 days.

PCTABEMD 3190257
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The first sign of anagen was the darkening of skin
color as 5 nelanocytes in the follicles started to
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the nu days between initiation of treatnent
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a ven r
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Experiment 2, anagen was observed in 50% of the animals in the vehicle
control group on day 25. In Experiment 11, it took 56 days for the control

group to reach the 50" percentile.

Based upon this variability, the inventors have concluded that a
number of experiments were terminated early, i.e. prior to the day on
which hair growth was present in 50% of the test animals. Those
experiments that were terminated early should not be evaluated in the
same manner as those in which the control group was allowed to reach

the 50" percentile.

In those experiments that were terminated early, one cannot
conclude that a compound is inactive merely because it did not induce
anagen (i.e. hair growth) prior to the termination of the experiment. Itis
possible that if the experiment had been allowed to proceed to completion,
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The results are reported as the nunber of days
followng initiation of treatnent when hair growth

wappsareso i n 50% of the mice in a given group. PCTTER&R000257

1-15 report the results of these experinents. 15
Consi derabl e variation was epcountered in the results
obtai ned in these experinent’s, based upon the day
e fh n e
VGEI g@é@%gnt y@ﬂ% gr oﬁ%mgégfbg)?gghg@géq Eﬁégsx%e!r)%mlbﬁfﬁ&
acagpoundsmay bave ediucad zOEgen eanier dmmiiescantrol geoup.
vehicle control group on day 25. In Experinment 11, it
took 56 days for the control 20 group to reach the
50th pegs gy é)&)erﬁﬁb?%jldmﬁi@:htdﬁa@ehwas@ébdeﬂ/dd withe test
|nventors have concl uded that a  nunber of eriments
weomnpoainal despie tre@ea;ly tarmination, enecgnceaciyse tgat thghi ch

e 0l PR Ao dsd ok 3N SR g o

n%‘fﬂéé%x%f e @Hf@lemrbdrhpoummnwn wert theseompowhd ch

the control group was |l owed to reach _the 50t

péndhunie aregentn ERde of m@vmﬁmﬂwm RxpaEmentel ndrfae. 9,
?,l %pgg%ﬂ%&%\ﬁ%@e %@@}%&’ggr&s %ﬁoufﬂ &5 uggé’ng%g in light of

('th&eé@hfne@ltsw\ﬁ h) prior to the term nation of the
experiment. It is possible that if the experinent had

been allowed to proceed to conpletion, WO 2005/ 079804
PCT/ | B2005/ 000257 -19 $xp§gmgmay on whi ch the
control group reached t entile, the
conpoumgl thiggxpeviraent) mmﬁpblmmig drwasatelstest inttharielogen
control _group. Ln t se ex ment s n whi ch anagen

WESNYBISIGN, asFaN; tTrh @\gmg §SE §lmE %ﬁ‘ij't e the early
term nation, one can conclude that the conpound is

active. One can potentially also detect differences in
the efficacy of two diffefable tonpounds based upon

when th Wrmmam* rduced—anagen—+naT50%of—the
ani rralscqrﬂﬁfg'“ fgperlments 1, 3, 5, 6, 8, 9, 10, fand
15, whi dh were ter(mmattnedorearl y, sholll d bresalisal uat|ed

hocan o~

1 1 of 10
in i ght o+ v L“C?BWV d/IICIIl S- >35
‘ Vehicle >35

This experiment was terminated to soon to draw any conclusions

regarding the results.

EXPERIMENT 2
In this experiment, Compound #'s 1 and 6 were evaluated in the
telogen conversion assay. The following results were obtained:
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EXPERI MENT 1 In this experinent,

tested i

Concentr

Conp
n the tel ogen

ation Results

ound # 1 was

experinment was term nated to_soon to draw any

concl usi ons regardi ng the reddilts.

this experinment, Conpound # s 1 and 6 were eval uated

in the telogen conversion assay. The foll ow ng
results were obtained: WO Pable/279804
PCT/ | B2Q
Concent fGPMBAHNEELI ts 0.3w v% 11 1./0W v% 11 Vehi
25 Conpound #6 Cooomsehtraaibm on Resul ts| 0. Besuit§o 18
1. O\/V/V%%@—M—ee—t—r—eﬁtge‘;vﬁ/vgth Conpotnd—#—1 hibitg
si gns of| anagen _soonér t han those [receiving
Compound #6. EXPERI NENWv % 1
Vehicle 25
Compound #6
Concentration Results
0.3 w/V % 18
1.0 W/ % 30

conversion assay. The foll ow ng
wo emalorsoner e observed: 15 Table 1 Conpound #RCT/IB2005/000257
1.0W v% >35 Vehicle >35 This

20 EXPERI MENT 2 In

cle

Mice treated with Compound # 1 exhibited signs of anagen sooner

than those receiving Compound #6.

EXPERIMENT 3

In this protocol, Compound #’s 1 and 2 were evaluated in the

telogen conversion assay. The following results were obtained:

Table 3
Compound #1
Concentration Results
0.1 wiv% >35
0.3 wiv % >35
1.0 wv % >35
Vehicle >35
Compound #2
Concentration Results
0.1 wiv % >35
0.3 w/N % >35
1.0 wv % >35
2.5 WiV % >35

This experiment was terminated early, precluding one from drawing

any conclusions regarding the relative efficacy of these compounds.
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15

In this protocol,
in the

Compound #'s 1 and 2 were eval uat ed
t el ogen conversion assay. The follow ng

w0 e@dlorsoner e obt ai ned: 10 Table 3 Conpound #BCT/IB2005/000257

Concentration Results
1.0Ww v% >35 Vehicle >35 Co
Results 0.1 wv %>35 0.3V

0.1 wWv %>35 0.3wWVv% >35
ound #2 Concentration
v% >35 1.0wW v% >35

2.5W v% >35 This experinment was term nated early,

precl udi ng one from draV\n n
the relative efficacy

hi's ploTEeo %oaﬁ‘%ciﬁﬁérﬂp"%q

concl usi ons regarding

ounds.
Mf_l‘ﬁgeﬁlc fversion
ogen

vk

%&’@J ST ﬁé‘fol@&Wresﬁh@ wedk lobsenedr esul ts were
served: 5 Table 4 Conpound #1 Concentration Results

0.3 Wv %26 1.0wWv% 26 Vehicle >33

Table 4
Compound #1
Concentration Resulis
0.3 W/ % 26
1.0 wiv % 26
Vehicle >33

Despite the early termination of this experiment, Compound # 1

induced anagen at each of the test concentrations.

EXPERIMENT 5
In this protocol, Compound #'s 1 and 6 were evaluated in the

telogen conversion assay. The following resulis were obtained:

Table 5
Compound #1
Concentration Results
0.03 wiv % >35
0.1wiv % >35
0.3w/v% >35
Vehicle >35
Compound #6
Concentration Results
0.03 w/v % >35
0.1 wv % >35
0.3 wv % 23

Despite the early termination of this experiment, compound #6

induced anagen at the highest concentration tested (0.3%).



Despite the early termnation of this experinent,
Conmpound # 1 induced anagen at each of the test
w@owsernsnat i ons. 10 EXPERI MENT 5 In this prot oPGI/[B2005/000257

Conpound #'s 1 and 6 were evaluated in the telogen
conversion assay. The follow_.ng results were obtained:

15 Table 5 Conpound #1 Cont®@ntration Results 0.03

wv %9>35 0.1 wWv %>35 0.3 wv %>35 Vehicle >35
Conmpound #6 Concentration Results 0.03 wv %>35 0.1
wWv %>35 0.3w v% 23 BEXRIERIMENE® early ternination

hi ghosi EURBEHbR: POPELBY d | andd WeGoHaRRH 8k, "
Pﬂé%ﬁ?%@éé&@%@ssa&? FhEXERWiNG s fits! werelbistaiped; ocol
Compound #' s 1 and

were evaltated in the telogen

5 conversion assay. The followi ng results were obtained:
\?V/Ia(k)}(l) Ssg Compound #1 Conféﬁﬂéreat' on Results 0.003
Compound #1
Concentration Results
0.003 wiv % >35
0.03 whv % >35
0.3 W/ % 28
Vehicle >35
Compound #6
Concentration Results
0.003 w/v % >35
0.03 wiv % >35
0.3 wiv % >35

Compound # 1 induced anagen despite the early termination of the
experiment, whereas no effect was seen from Compound # 6 up to day 35.

10
EXPERIMENT 7

In this protocol, Compound #'s 1 and 6 were evaluated in the

telogen conversion assay. The following results were obtained:



0.03 wWv %>35 0.3 wWv %28 Vehicle >35 Conpound #6
Concentration Results 0.003 wv %>35 0.03 wv %>35
W@ 28809435 Conpound # 1 i nduced anagen despPCEIR2065/000257
early term nation of the experinment, whereas no effect
was seen from Conmpound # 6 (ng to day 35. 10
EXPERI MENT 7 In this protocdl”, Conpound # s 1 and 6
were evaluated in the telpggayconversion assay. The
following results were obtained: W) 2005/079804
PCT/ | B2(Bmi®00857 -23 Table 7 Conpound #1
Concent tattonmResukt - 003 WV % 26 0. V4 24
0.3 WvVv[%19 Vehij C?%ﬁﬁgﬁnb(tgnpmmd #6 anrﬁbr%#jw;\fi an
Resul ts| 0.003 w/ v 0%®03¥Vv%. 03 W v % 333 028w v% 33
Thi's experTment was, g4 §,J9Ed 10 procead to egnplet|on.
Conpound__# 1 induced anagen at all gf the
concent fations test 83W\CHmound # 6 did 19

Vehicle 29
Compound #6
Concentration Results
0.003 w/v % 31
0.03 wiv % >33
0.3 wiv % >33

This experiment was allowed to proceed to completion. Compound
# 1 induced anagen at all of the concentrations tested. Compound # 6 did
not induce anagen prior to the control group and thus could be concluded

to be inactive in this experiment.

EXPERIMENT 8
In this protocol, Compound #s 1, 3, 4, 5, and 7 were evaluated in

the telogen conversion assay. The following results were obtained:

Table 8
Compound # 1
Concentration Results
0.3 wiv%' 21
1.0 wiv %' 21
1.0 wv % 18
Vehicle ' 28
Vehicle >35
Compound # 3
Concentration Resulits
0.3 wiv%' >35
1.0 wiv %' >35




5 not induce anagen prior to the control group and

thus could be concluded to be inactive in this
wezxpsiorasent . EXPERI MENT 8 In this protocol, CopgDuB2d05/000257

#s 1, 3, 4, 5 and 7 were evaluated in 10 the

t el ogen conversi on assay. Theg,followi ng results were

obt ai ned: Table 8 Conpound #"1 Concentration Results

0.3 WvVv% ondBav% 21 1.0WVv% 18 Vehicle 28

Vehi cl e %35 %npound # 3 Concentratilon Results 0.3

wvod >35 1.0 w v Capcepistiond 2005/ 079804 Results

PCT/ | B20Q57 000257 -@dwne@npound #4 Concepgs at1 on

Results [0-—3-wv3 =35 10 w v 06 >35—Coppound—# 5

Concentration Resul t/9W8™ wves >35| 1.0°Wv % [>35

Conmpound [#Conpmuad#tr ati on Results 043 wWv% 21

Concentration Results
0.3 wiv%' >35
1.0 w/v % >35
Compound #7
Concentration Results
0.3 wh% ' 21
10w %’ 21

1 solvent system contains polyethylene glycol 30 v/v%, ethanol 30 v/v%, and transcutanol 40 v/v%.

In this experiment two different vehicles were used. One
experiment used a solvent containing transcutanol (a penetration
enhancer), ethanol and polyethylene glycol. The other solvent was a
30:70 admixture of propylene glycol and ethanol. All compounds were
prepared in the transcutol, ethanol, polypropylene glycol vehicle and
should be compared with the control group that was treated with this

vehicle.

The experiment was continued for a sufficient period of time to
allow the transcutol, ethanol, polypropylene glycol control group to reach
the 50% mark. Compound # 1 exhibited activity at all doses tested in this
vehicle. Compound #s 3, 4, and 5 were inactive in these experiments.
Compound # 7 did exhibit activity in this experiment.

EXPERIMENT 9

In this experiment, Compound #s1 and #7 were evaluated in the
telogen conversion assay. The following results were obtained:



10

1.OWvVv% 21 1 Solvent system contains pol yethyl ene
gl ycol 30 v/v% ethanol 30 v/v% and transcutanol 40

wao 50798 t hi s experiment two di fferent vehi cl BT/ ¥W065/000257

used. One experinment used a sol vent containing
transcutanol (a penetration enhancer), ethanol and
pol yet hyl ene glycol. The ot itr sol vent was a 30:70
adm xture of propylene glycol and ethanol. All
conmpounds were prepared in the transcutol, ethanol,
pol ypropyl ene gl ycol vehiclablefd should be conpared
witht h(—:C # i i
vehi cl e.["YBPME "experi ment _was continued for a
sufficignt period Gbndentration o al | ow tihe t Reswégut ol
et hanol ,|potypropyt ycot—controt{grou O TE4Cch
t he 50%|mar k. Cormog'%wﬂ/{ exhi bi t ed agti wg?%/ at_all
doses tgsted in thi $3wepticle. Conpound # 338, 4, |and
5 were imacttve TN 'lﬁ_mgo/e_xpgl rTeNtsT 15 Cggpound |# 7
did exhilbit activity'in fhis experinent EXPERI MENT 9
In this |éehiglei ment, Conpound # sl1 and #7 wedd

eval uat egohiodndgy 20 TElrogem conversijon assay. Ih§
followi ng results were aobtained: W 2005/079804
PCT/ | B2Q05/ 000257 Comsnidipt e 9  Conpound Bgsults
Concent ration ReSUl a3 w3 WV % >33 0. 388V % 333
1.0 w.v [% >33 Vehicle >33 Conpound #7 Concentration
Results | 0.03 wv %0534y % >33

1.0 w/v % >33

This experiment was concluded too early to allow one to draw any

conclusions from the results.

EXPERIMENT 10
In this experiment, Compound #'s 1 and 7 were evaluated in the

telogen conversion assay. The following results were obtained

Table 10
Compound #1
Concentration Results
0.1 wiv % >34
0.3 wiv % >34
Vehicle >34
Compound #7
Concentration Results
0.1 wiv %' >34
0.3 wiv %' >34
0.1 wiv % >34
0.3 wiv% >34

1 Solvent system contains polyethylene glycol 30 v/v%, ethanol 30 v/v%, and franscutanol 40 v/v%.
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0.3Wwv% >33 1.0wW v% >33 This experinment was
concluded too early to allow one to draw any 5

w@onslousidns fromthe results. EXPERI MENT 10 |PCT/IB2905/000257

experinment, Conmpound # s 1 and 7 were evaluated in the
t el ogen conversion assay. Thg followi ng results were
obtai ned 10 Table 10 Conpouhid #1 Concentrati on

Resul t ghideslnaMetowaials cntitied 3o ¥ahy td allowBéne to draw
Compound #7 Concentration Results 0.1 wv % >34

0 aByiooviclusions foom the (eswts34 0.3 wv % >34 t Sol vent
system cont ai ns pol yet hyl ene glycol 30 v/v% ethanol
30 v/v% and transcutanol 40 v/v% WD 2005/079804

PCT/ 1 B2005/ 000257 - 26EXPERIMENT d11ent was al so
concluded too early to allow one to draw an

concl udn his expemmenk Gospaung # g yatuatedn é‘q felegans
exper i t : . the tel ogen
cgﬁ%?gfoghaﬁwggwlbp}@%u%%gh lc,de\r/\a/ére obt ai ned:

Table 11 Conpound #1

Table 11
Compound #1
Concentration Results
0.3 w/v % 25
Vehicle 56

This experiment was carried for a sufficient period of time to allow
the control group to reach the 50" percentile. Compound # 1 induced

anagen.

EXPERIMENT 12
In this experiment, Compound # 1 was evaluated in the telogen
conversion assay. The following results were obtained:

Table 12
Compound #1
Concentration Resuits
1.0 wiv % 39
Vehicle 37

This experiment was carried for a sufficient period of time to allow
the control group to reach the 50" percentile. Compound # 1 did not

induce anagen in this experiment.



Concentration Results 0.3wv%25 Vehicle 56 10 This
experinment was carried for a sufficient period of tine
W o00dlohswe t he control group to reach the 50t hPCT/IB2005/000257
percentile. Conpound # 1 induced anagen. EXPERI MENT
12 15 I'n this experinent, oound # 1 was eval uat ed
in the tel ogen conversion a$say. The foI | ow ng
results were obtained: Table 12 Conpound #1
Concentration Results _1.0wv%39 Vehicle 37 20 This
experiment was carri edE 13i ent period of tinme
to all r
per centl 1S SXBERRERG COHId £ 1A Siinfied e telogen
t bbAversiat assayt . THSOIGVIRQABS0TORE mﬁna@zoos/ 000257
-27 EXPERI MENT 13 In this experinent, Conmpound # 1 was
5 evaluated in the tel ogen conversi on assay. The
following results were obt-l?i 5 Table 13 Conmpound
#1 Concentration Results J) w?v %14 Vehicle 2

Thi s exp}eommmmlas carried for a sufificient periqgd of
time to aHow Concentration Resulis
1.0 W % 14
Vehicle 28

This experiment was carried for a sufficient period of time to allow
the control group to reach the 50" percentile. Compound # 1 induced

10 anagen.

EXPERIMENT 14
In this experiment, Compound # 1 was evaluated in the telogen

conversion assay. The following results were obtained:

15
Table 14
Compound #1
Concentration Results
1.0 wiv % 25
Vehicle 29

This experiment was carried for a sufficient period of time to allow
the control group to reach the 50" percentile. Compound # 1 induced

20 anagen.
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the control group to reach the 50th percentile.
Conpound # 1 induced 10 anagen. EXPERI MENT 14 In this

wezxpsiorgsent, Conpound # 1 was eval uated i n t hePCBIRQE000257

conversion assay. The follow ng results were obtained:
15 Tabl e 14 Conpound #1 Conggntration Results 1.0

wWv %25 Vehicle 29 This experinent was carried for a
sufficient period of time to allow the control group

to reach the 50t" perc ' und # 1 induced 20
anagen. WD 2005/ 079804%@ 180257 -28

EXPERI otoBoll Bo LR\bOfQH 6 PP Witte Bvalubtedin tﬂ@d
7 vvereIYE\I?g SJDZI ed In t t'el ogén’ conversion assay. The
f dblogen mpnversidrt assayr él' hebfiolowing; resullmwete alstainestpound
# 1 Concentration Results 0.3wv% 16 1.0wW v% 23

Vehi cl e >30 Conpound # 6 Concentration Results
0.03W v% >30 0.3 W Vv% 14 Taple 15

Compound # 1
Concentration Results
0.3 W/ % 16
1.0 wiv % 23
Vehicle >30
Compound # 6
Concentration Results
0.03w/v% >30
0.3 wiv% 14
1.0 wiv % >30
Compound #7
Concentration Resulis
0.03 w/v% >30
0.3 W% >30
1.0 W% >30

This experiment was terminated early. Compound #1 induced
anagen at both of the concentrations tested, despite of the early
termination. Compound # 7 showed no effect at the time of termination.
Compound # 6 induced anagen when applied at a concentration of 0.3

w/iv%.



1.0 wv %>30 Conmpound #7 Concentration Results 0.03

Wv%>30 0.3 wWv%>30 1.0 wv% >30 This experi nent
wormsessnd nat ed early. Conpound #1 i nduced anBQEIB2205/000257

both of the concentrations tested, despite of the

early 10 ternmination. Conpoung # 7 showed no effect at

the tinme of termnation. Conpound # 6 induced anagen

when applied at a concentraQUMMARY.3 wv% 15 WO

(Zgg5/4%)7 %ozﬁq)dgﬁﬁzg 4 ?8 8205gydr6 %ghe%u%@gpyridazin 6-
%SI)%XQ% ﬁ%@gw@:@ l?ydPBR ﬁﬁdﬁ @ag Bf’trlﬁrethyl 24,

roxy-6-(3-h rox su phonyl -2, 2,

i rtrﬂﬂzp[b][ayfandeezeptﬁmnd#w was teﬁedw’(b thﬁ:lte;lﬂgen/errsmn

aieay G 1o L AERgBRE G ucts o RE NaipTo B spvs. Eiont
dadfft e Ek?Brtimeﬁfs W RNARGSERBASY, %hﬁ)l’b&fﬂi@ a@éladtmbf the
|ca eval uation of the " results. Conpound #1

srreaelts tﬁenmogndéﬂ shawad the highess selativereffisacyrisuiie, model,

R CoRBaEs) Wt fod GeE bRfaR R i B RR i F EL TR

URRNThisSoutfombtwas @edipected. aBagedlGpdroiaasiitioaciannas a
opener there was no basis for predicting that this

naekbsipeNsr: therpwiesdio Rasis farpyediating that this

t e' Wﬁ@g%@b OAWS\& l?r—] ?eggé\?n conversion assay.

Use of a conmpound of the fornula:
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worawahzasour e of a nedi canent for al opeci a.

NN Ol OO.110H H bco 5 a pharnmaceutically
acceptable salt thereof, or a solvate thereof, in the
10 PCT/IH2805/000257
use of claim1 in which said alopecia is selected from
the group consisting of alo _@ﬁm a areata, anagen

ef fluvium self-induced hair " loss, telogen effluvium
scarring al opecia and andr@gAiSEi c al opecia. 15 3. The
use of claim11 in which said al opecia is androgenetic
al opecia. 4. The use of any of clains 1-3 in which
saNthatRGlgieN: 1s topical. 5. Use of a conpound of
the formula: I ONNO 11, aJ /0" :Q .110H HO oS
VO 20 a pharnmaceutically acceptable salt thereof, or
a g0l vayse bhgceRipouhd df i fofmuld;act ure of a nedi cament
for pronoting hal r growh. WO 2005/ 079804

PCT/ | B2005/ 000257 -31 6. The use according to claim5
in which said nedic N.iys topical. 7. A topical

phar maceut i cal Kd conprl sing a conmpound of -
the 5 formula: o
HO cS’S L on
O

a pharmaceutically acceptable salt thereof, or a solvate thereof, in the

manufacture of a medicament for alopecia.

2. The use of claim 1 in which said alopecia is selected from the group
consisting of alopecia areata, anagen effluvium, seli-induced hair loss,

telogen effluvium, scarring alopecia and androgenetic alopecia.

3. The use of claim 1 in which said alopecia is androgenetic alopecia.
4, The use of any of claims 1-3 in which said medicament is topical.
5. Use of a compound of the formula:

e

'/

HO o”S fon
' O

a pharmaceutically acceptable salt thereof, or a solvate thereof, in the
manufacture of a medicament for promoting hair growth.



10

15

20

ONNO HOGOS 'nOH 0 a pharmaceutically acceptable
salt thereof, or a solvate thereof, in admxture with

w@roosmaesd4 one phar maceuti cal |l y accept abl e t opi P&l/1B2005/000257

carrier. 10 8. An article of manufacture conprising a
phar maceuti cal fornmul ation a%:r:ordl ng to claim?7
packaged for retail distribu in association with

i nstructions explaining howto use said forrmulation to
treat alopecia. 9. An article of manufacture

capr i Jhegise arnerdingdaclaiald Novhigh ﬁ@pdﬁed'fgmb?@m?@l
to claim7 packaged for retail distribution, in
association with instructions explaining how to use

sg. d f o iopical Eharm@cmmmumon gomprrising d 6ompeandfof the

compound of the formula: I OIM'N | O OHO GCsS
. foomlap 20 a phar maceutical ly acceptabl e salt
thereof or a solvate thereo in the manufacture of a

topi cal nedi canment for enet| c al opecia. WO
2005/ 079804 PCT/IBZOO /OOO 57N 32 11. Use of a
conpound of the for O HOirl1lhbOH a

pharrraceutlcally --o ali® sal t ereof, or a solvate

thereof, in the O" mOH

0)

a pharmaceutically acceptable salt thereof, or a solvate thereof, in
admixture with at least one pharmaceutically acceptable topical carrier.

8. An article of manufacture comprising a pharmaceutical formulation
according to claim 7 packaged for retail distribution, in association with
instructions explaining how to use said formulation to treat alopecia.

9. An article of manufacture comprising a pharmaceutical formulation
according to claim 7 packaged for retail distribution, in association with
instructions explaining how to use said formulation to promote hair growth.

10. Use of a compound of the formula:

fnOH

a pharmaceutically acceptable salt thereof, or a solvate thereof, in the
manufacture of a topical medicament for androgenetic alopecia.
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5 manufacture of a topical nedicanment for inducing
anagen.
WO 2005/079804 PCT/IB2005/000257

-32-

11.  Use of a compound of the formula:

O
™
Q o> o
HO ys

O "”OH

©)

a pharmaceutically acceptable salt thereof, or a solvate thereof, in the

manufacture of a topical medicament for inducing anagen.



