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WD 2005/ 080320 PCT/ | B2005/ 000229 -1 ANDROGEN RECEPTOR
MODULATORS FI ELD OF THE | NVENTI ON The present

WO peosf8i30n i s directed to a new cl ass of benzoPCT/IBA0e3000229

and to their use as androgen receptor nodul ators.
O her aspects of the invention are 5 directed to the
topi cal use of these conpotiids to alleviate al opeci a

and oily skin AI opeci a,
or bal ding, i %Eég\ﬁrggg%ﬁﬁg M\%ﬁ)‘dﬂ%&@ﬁ I cal science
has yet to cure. The physi ol ogi cal nechani sm by whi ch
this hair loss occurs is not known. However, it is
known that hair gr tRVENTION | ndi vi dual s
afflicted 10 with ﬁ%g&:‘?gﬁhl—gl r 1:r licles undergo
cycles of activity involving periods of growth, rest,

and s %@&eg%g &I}gg%&ﬂme&eewa héﬂ'cﬁa@b loy berohmiilas affd om

100, 0 air fibers or shaft

nedlesg as apdragen [ssertos modulgipre cOHes RFRACES étﬂéeg @gerntog)afe
aﬁéé;lt%ﬂottngtog cgw.iéé Ahese &?@EGR@ totdnevikteldidpelcr drid. aity skin.

penetrates 15 deep into the derms wth
the cells of the follicle dividing rapidly and
differentiating in the process of synthesizing

keratin, the prggoRGROUND OFITHEMNVENTION r. In non-
bal di ng humans, this growth phase |lasts fromone to

five years; (b) the transitional phase (catagen) is

nar ke%pé the c rﬁc’ggﬁ]s' gn%,gﬁjpwpﬁﬁé.ﬁ Wi, mééﬁéél Scibh@hde/fet

to se erestlngpase
té elregan physnosmm:h midvhahiainrbyi vehichethisi hedrdoss QasHS i¢ Ret

KaiR ottt = ol M Fareltih b dfrefaigmpacguees.

tWhsalgpeciat h cycle is not synchroni zed. An i ndi vi dual
will have thousands of follicles in each of these

t hr ee I-Eﬂqaﬁa% s HRYRYSEy cIéEQﬁtacﬁ\flt k@It geriotiob grolvers rest,
be e anagen phase. | n heal th ngQb?‘ i
tdmd saad@mw The hgmmac@lgévplf?aélv icgntains Tiom Mﬁ’(ﬁ%’g‘% % gl

8l b
Dy AV M g g s sncoae:

PCT/ | B2005/ 00022
f (a) SUERg the FWA P gpseag?npﬂﬁ@(%ﬁ? Eﬁ'CIs?e('nm ﬁﬁqﬁﬁo% befstrates
b 96t MeCddigmitrehe cefls ofsthé fudliclendividing mamdiy ay@ diffgfentiating

| I f "non-
Sf‘ Shﬁ?lgf{og‘?ﬁsd% S%Qi&%%n% e {'1 dh%pre&r’%‘@an anges fl(lﬁ'n%l@n 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 several 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.

in humans, this growth cycle is not synchronized. An individual will have
thousands of follicles in each of these three phases. However, most of the hair
follicles will be in the anagen phase. In healthy young adults, the anagen to
telogen ratio can be as highas 9to 1. In individuals with alopecia, this ratio can

be reduced fo as low as 2:1.
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the dianmeter and |l ength of the hair shaft are
experienced over tine and with 5 increasing age.

wa@eeosiosmsko hair is gradually converted to shortPCTBp45/000229

colorless wvellus hair. As a consequence, nen in their
20's and wonen in their 30's and 40's begin to notice
their hair beconming finer dnd shorter. In males, nost
of the hair 0SS _occurs .at
The. HMHoOTElRR BEoSR Bt e el o ar ek Eé’f*é'é.”?y ©
aﬂﬂﬁdgéﬁic $6AhdhesAR islireansst edmaizovgpe oftedonsnigg daftegts both

en ratio is reduc d
ren (A2 2PAMPTSPSATR) ARG oo E AR CrabiE chi

Ssi um channe
1R 8iaReter @h@ ravigesofiiae haigsimaft drre ekperisaced pvardimeAng W'Hbl e
comer ci al the.Uni te t k
a6 e BB BBt ), codtsey

VBRI iAk ol conbedUence, mer in therp%@% amhwpm@n imtielr Sgls(mgﬁlo s
cycle is

t
S el e BT g )1 S o
16&Y bRdrsadt tiid fidnt aha vettidveofitaé heddIFeimeles axpetiencefehigRingen
q)%?ps@lr,ﬁnﬁmca pﬂ\g %ﬁ@ﬁstgg aﬁg\r/]eaqg]aﬁ B% nfrafid ) -

e COSﬂEtI c
bifibepayhifanty) résuingwh ess bain gr/camtr Wi deI y. For exanpl e,
Roeni gk reported the results of a clinical trial

Immrq ol(l}%!ﬂ%?'d& &%rﬁ\@ﬁaﬁﬂéﬁgpéle? Cb%rﬁ@l‘es f8ir gtdv\ﬂlhl Mino3Mil is

period of 19 20 non Iggb
maﬂalbleedmmercw%"@ihetlh@tegﬁf‘f@étu§der|15§\g%‘?markﬁc€é§ of
Wiﬁ%t %;Jagﬁ@;clf%ﬂﬁ?d gfee\'cﬁgn Bﬂﬂwﬁ%@}MsmrikﬁO\bﬁ igospadtionahd y

914A, St
hmpgnomcwlﬁslﬁuﬁl @Igpwrg\e@@@ e Mrl%ldé Pf%“ﬁ?%meﬂr?‘&‘hfg %F}I‘adrf

BB g e P e S e oar o

the art for
pbaqeo@mdmctmeem@etamég%tqtPWe'bF%'the hi gher rates of

cosnetically 25 acceptable hair growh in patients
wi th Wrme@rﬁih@qdn\mmaaﬂ;@/ﬁa&wmRﬁ@/cbsﬁ@mfgfmyznfathus growth

SUMMVARY OF THE I NVENTLON.ln ac
proseni P g HeRpaA pEaal M AL T,
vRRE HAIes Areesd a Tdimse sclotiqroofrBiis mirexaliltiore period of 19

e ko Soag P 5 8 el ST g0 e oo
9!) LW B RsifiedtHegrovith 10 be@séiRajicaliid{dyamt. >(glln Ras.wh3,d¥p- 4,
914,|1\S1 95865 .rT%Sé’tEl3 rr1etporte8 co:?r‘%l(let(ljc%tﬁ;rl1 agcreppa%keol%l d?g\!v’rh in 18.1% of his
subjects. (Dermatologica, 173, No. 3, 136-138, 1986). Thus, the need exists in
the art for compounds having the ability produce higher rates of cosmetically

acceptable hair growth in patients with alopecia.
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X2 is represented by -CR3R4AR5, -CH=CH2, or -C=CH;, 10
R, and R2, are each independently represented by a

waeshsBaent sel ected fromthe group consi sti PQI/mg2005/000229

hydr ogen, hal ogen, Cl1_6 al kyl, hal oal kyl,

hydr oxyal kyl , thiol, and thjoal kyl; R3, R4, and R5 are
each independently represeﬁ%bd by a substituent

sel ected from t hguaARy ©FTsHE INPENPIONY dr ogen,

hal ogen, Cl1_6 al kyl, 15 hal oal kyl, hydroxy,

hydr oxyal kyl , thiol, thioalkyl and -NR 6 n is
represented by the integer 0 or 1; ALK 1is represented
by a C1_8 linear alkylene group, in which up to 8

hydropgen at oms_ of the al kyl ene. ar ignally be
repla e%?CBV%BCG Q%L CiRTEEAE e ggt ggle\”%stqﬁg Og(goup
bemmhitiles gasibedildiGoableyl Thhsd cahpounds, 2mdHbéiogen,

hydr oxy,.. hydr ox |y, thiol ' , - 7,
il R RIS e BB ) PRI e i R
haptiesepiza yrthlollbwimghgdmulari t h t he proviso that: 1) if n
is 0 and X2 is represented by -CH=CH2 or -C=CH, then

at least one of RL or R2 is represented by thiol,
hydr oxyal kyl , or thioal kyl; WO 2005/ 080320

PCT/ 1 B2005/ 000229 -4 2) if nis 1 and X2 is
repreggnted by -CH=CH2 or -C=CH, then in the

al ternaki ve, a{4least one of R or R2 is represented

by a subst !nt sel ected fromthe group consisting

of thiol, drloxyal kyl , and thioal kyl, or at |east
one hydr og tomfromA k' is replaced by a
substituen elgct e f[Qz!jJ_Lh 19U yeonsi sting of
hydr oxy, thi ol hcgdro ylgl kyl , gﬁ"g{?’t hi)gzgl kyl; 3) if n
is 0 and X2 is represented by -CR3R4R5, then, in the
alternative, at |least one of R or R2 is represented
by a _éih‘hi@?rl“t uent selected fromthe group consisting
of thixols repdERSY BY MilogeRBENdIGAIRA! Kyl , or at |east one
of 10 R3, R4, or R5 isS represented by hydroxy,
hydr oxy & replesettbil by ~OR°RIRT HI4GH; or 40=CH; n is 1 and
X2 is represented by -CR3R4R5, then alternatively: a)
at | &hsandoR apg eqeh indeprpderdlyrepreaanied Byya sybsiituent selected
subst i RlpeEh8Sidd GRyEfRBen HaRidRnCONSAIRY oMy,
f'bﬁ'?ﬁt?gx pronpting yfeen HeidenCoeAR) 1

thiol, Y _ e/ and thi oal kyl, ) |'east one 15
of R3hygraxyadeyl, ol and Bigadleint ed by a substit uent

sel ectpdrf LARRE AR each independently represented by a substituent
selected from the group consisting of hydrogen, halogen, C;.5 alkyl,
haloalkyl, hydroxy, hydroxyalkyl, thiol, thioalkyl and -NR°R’;

S

n is represented by the integer 0 or 1;
ALK is represented by a Cy; linear alkylene group, in which up to 8
hydrogen atoms of the alkylene group may optionally be replaced by a
substituent selected from the group consisting of C1. alkyl, haloalkyl,
halogen, hydroxy, hydroxyalkyl, thiol, thioalkyl, and -NR°R";

R® and R are each independently represented by hydrogen or C,.¢ alkyl

with the proviso that:
1) if nis 0 and X? is represented by -CH=CH, or -C=CH, then at least
one of R or R? is represented by thiol, hydroxyalkyl, or thioalkyl;
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WO goosepizaced with a substituent
group consisting of hydroxy, thiol, thioalkyl, and

group consisting of hydroxy, hydroxyal kyl, thiol, and
thioal kyl, or c) at |east one hydrogen atom of AlKk'

hydr oxyal kyl . 20 The conpounds of Formuila | are

androgen receptor nodul atord4: The corrpounds have

affinity, for, the androgen receptor _and wl| cause

b1 ol o6 b0 B LB PTGy Lol RE: Prciepedy hon n e

Typi cal | QUS|

In sel ece%ﬁ((eac(t atﬁﬁ%%g?gr%ent S ?f\#e or ﬁm‘% %ﬁ? Qé}ﬁ&ﬂ@ﬁ% %?ﬁ't‘%ﬁt

agoni st sseldoiad frangde grewp CQﬂSISttlns stighiols bde)tylalkel and thioalkyt,

agoni st s, af\ﬁaaé{)kq{ ﬁ%‘?d?ﬁ %F{WIQ“IE %pﬁer\c%'d b{ytéesubstltuent
use a

conpounds can to treat, or

condi t i cieleciasfen deeatoun eansisting pf oysirox thicldyidvayalksyl, arfd
the andrigggiylr eceptor. Exanples of such conditions for
antagoni sts I'hclude, but are not limted to, acne,
exces §) JemisA ansbXds repesentatt g &R°R R, dbewiimiheraliemative, at

30 depengéﬁbnseﬂﬁ%ﬁﬁé* é@s% V\/ﬁc@ﬁ;é %b%tlﬁgﬁfsgelect%m the

hirsutism Those _congogn are par
agoni st gmtﬂmmnsz;sg@mp thigl, lydradystkule asdthinaikiyy er atjeastons of
can be 4 5

o o oy o B 4 Pl SRR BRT. nROARI RSy
especi alth@alikw wasting di seases. The invention is al so

di {2 5
at | oab b R Ke P e e REAAS) of
amount deassene obRtas Ridel tdpsesenta0 m(mal@amlsmelected from the
PCT/ | B2 t

Fecept ort lrCaefing s BEbA ARy Phnd (el 1908 least one
di r ect ed® S, R OER? Isdﬁﬁewntﬁ@hmﬁédbfﬁiﬁ@erﬁaﬁe@emmgl the
compoun r9uopné:d?{sl§%@o# h drgﬁp lﬁ?&%%efﬂgf tIrnSF Qhél thloalkyl or c) at

distribu In assoc
advi si ndeastene bmfgmmatompfwawns epiased wﬁtb aauhgmuem to

al | evi atg it oyeToy e
activation oef% m{Hgﬁr%en lrsgégac Wd}&Xht Oggﬂeglﬁﬂa%“%
enbodi méwdroxgalkdi rected to the use of a conpound of
Formula | as a diagnostic agent to detect

i nappropriate activation of the androgen receptor. In
a further enbodi nent, the conpounds of Fornmula | are

used fre@b&ﬂg)wh g%f Fbrﬂr@)l’e?fs?r@%% eﬁ*rgagﬁ of%dﬂ% Irs. gwe!vt h

and/or to s 0SS
egraRPUsels haweiaifioii fortheyandrogeh eecaptaitand mll @ﬁuseﬂd:ecsleglcal

| N\/Egkﬁlm rBfto tHY reB&G G THEANY HRE BRgtiR ds Wi s aHilgonists.

In selected embodiments they will act as partial agonists, full agonists, or tissue

selective agonists. As androgen receptor modulators, the compounds can be
used to treat, or alleviate, conditions associated with inappropriate activation of
the androgen receptor. Examples of such conditions for antagonists include, but
are not limited to, acne, excess sebum secretion, androgenic alopecia, hormone
dependant cancers such as prostrate cancer, and hirsutism. Those compounds
which are partial agonists, full agonists, or tissue selective agonists can be used
to treat osteoporosis, hypogonadism, anemia, or to stimulate increases in muscle
mass, especially in wasting diseases.

The invention is also directed to pharmaceutical compositions containing
at least one of the compounds of Formula |, in an amount effective to modulate

sel ect ed fronPC€HEB2005/000229
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The headings within this docunent are only being
utilized expedite its review by the reader. They

W@ b@alogh3pot be construed as limting the i nvene¢DIB2005/000229

15 clainms in any manner. Definitions and
Exenplification As used throughout this application,
i ncluding the clainms, the f6t1owi ng terrrs have t he

b £ I [ t.ed
FRRLAP A8 Lhg0op e dbtor 48 w35 T REPobR e bURERIE:
disedted tor srhartige abmanufactesr ccmmanmng b@oﬁm’oumwofdéctrmm lof

‘orefers. I .chl e or

E%%I%%Eﬁ% fdg tretah ats)f?@ﬁfggp_, 'irk%esg?lﬁl@&. Rk Prefr?éét fis a& ]{)]'t
oonssinreiog owdh alse Bk @impplund g aiwpiamemt:amdwmgaa%o@aheg! \Antb

PR 168 ATBY Fdop Y byl BnBs
timegtechiate 'Use ef 2 campaund db Farmtia dasr disgnastipragenhini detatt
ebtoprBlertffiBRLAIRI PRIk, © carbon atoms, in

'east one omis replaced with a
hal ogéma {urther ermocmehfatr@addmwnds efaompuled avé used topibally to

(L t hyl,

PP b ST Wi e BT o diyg hat WAL R
gompolgTds- W@JSQ be @sati tbpigally-i in $heptregdmlent of excess sebum and/or
é &JOTO i sobutyl, etc. d. "hydroxyal kyl" refers to a

r3nched or stralght chai ned al kyl group contai ning
froml to 6 carbon atons in which at | east one WD
2005/ 080320 PCT/1B2005/ 000229 -6 hydrogen atomis
replaced w HET%ILWDE&RW‘]@IN o THE RVERTIOR

hydr oxyal kyl'). Exanpl es of sultable hydroxyal kyl"

i nclude hydroxynethyl, 1,2-dihydroxy-propyl,

1-hyd Wﬁé%e@@ﬁgy\mtmﬁtﬁwﬁc%ém Bvotly bean@m&@dﬁx;%tdha bts
etc. thioal kyl" refers to a branched or strai ght

VIR EYJI “@I rﬁ?‘{"er H?QYL?;S‘OH'G mehPe PoRptiued A imitigodheiavensien or
BlafhSin dhyWharfdr.at | east one hydrogen atomis replaced

with a sul fhydryl groupl (i.e. -SH). Exanples of
Béhhﬂhilﬁdﬂﬂl%dﬂ&ﬂﬂc%tlbﬂd ude met hyI mer capt an,
2-thial - ethyl, -di t hi ol - 6-t hi ol - hexI

4-thi &8 Lﬁ@%#Wugh@%thlsmphcahon,. ln@%m@twlaém e llgiing

s Halb ik heaings defindd ﬁébﬂoﬁhlé‘és%’ﬂéolﬂcél@frﬂ:{l@atéd)otﬂgmse
al ky group contalning from1l to 8 carbon atons serving
The plural and singular should be treated as interchangeable, other than the

indication of humber:

“halogen” refers to a chlorine, fluorine or bromine atom.
b. “Cq- Cg alkyl” refers to a branched or straight chained alkyl

group containing from 1 to 6 carbon atoms, such as methyl, ethyl, n-
propyl, isopropyl, n-butyl, isobutyl, pentyl, hexyl, etc.

C. “haloalkyl” refers to a branched or straight chained alkyl
group containing from 1 to 6 carbon atoms, in which at least one
hydrogen atom is replaced with a halogen (i.e. C;-Cg haloalkyl).
Examples of suitable haloalkyl’s include chloromethyl,
difluoromethyl, trifluoromethyl, 1-fluro-2-chloro-ethyl, 5-fluoro-hexyl,
3-difluro-isopropyl, 3-chloro-isobutyl, etc.

d. “hydroxyalkyl” refers to a branched or straight chained alkyl
group containing from 1 to 6 carbon atoms in which at least one
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as a linking group within the nolecule (i.e. no
termnal -CH3 function). Exanples of such al kyl

w@e@apsosencl ude - CH2-, - CH2- (CH2) 4- CH2-, PCT/IB2005/000229

- CH2- (CH2) 6- CH2, - CH2- CH2-CH2-, 15 - CH2-(CH2)2-CH2-,
etc. g. "solvate" is a crystalline formof a conpound
or salt thereof, containing-one or nore nol ecul es of

sol vent of | ] ' [0 €
Formia 1 nuflogBh Bl Eitbhida Witfa pudon RRERHEE Br-C:
conbi ned ihydioRgalky). eExdraples of suitaile ygipxyaliyt’s inclugle

sol vate i [ e j

” ool yror piv el 1ASIRRSENob, {iiden-Pony, o-hycrory:
conpound diexyo2-mydraxy-ethyl, atcsal t t her eof, whi ch occurs

0 A deast  onayfifsh LIS o 9 fneh o SpgEAREek Bl ©

to testosterone an recursors and
met abol i t egoupacmhidaing frha T ducabornatomsdge whichiah ileaingy

but t limt i

Pt era 1 o B aldin £ Byt G I8 AARE BB 83,

and gv?r i dixarrmwmlspittme thidallybs imgludé medhyl mgrcaptan, 2-thiol-
synthetic . . Ly . ..

Y e ot PR ORbLALEN, fidRtld FhGREGRERS: |

refer fto 30 ei t“mmarPtkalenagmllloi@atalir}mmitmﬂttalﬁlOélrbﬂf\iaiQmS”
addi tion S%{e‘%sstp g eadléyn@{a% EBGEH SR Y 136 E%Bﬁ%kogn%?*’eﬂ/iﬁg

addition salts upon “actual structur

t 23 conpouash linking'grbiaw willtie uhe cudléoplen( e ot ignigalad iy

addi ti on " ' ; n on-t oxi ¢
organi c of‘fﬁbcﬁ%}n ﬁ?@"’%&?’gg%‘ﬁ'@f' gﬁ:q}pég{chg]%t ¥%I$2 t he
base conpot@ids(Grepr@denCéd-(6:)F6iHniCGHACldr-Clry of its

I nter nedi at_ gg,. _hLL\Ustrative inorganic acids which form
sui tabl e sa?f'% (%)%%'%/% 0320 PCT/ 1 B2005/ 000229 -7

i ncl udg hydr ochl‘selvate” isyerysialting formoik ghimppend erraglt thereof,
phosphori c [ ' I j
rononyar ogi tifing BE Rk BAeSH SohePt i bt FARbH T o
sul fate. |¢dmpiundof Fermuba berrd ealtdbergst, comipivingfsoivent

1 a0 AN A s Pt e

tricarboxyl'mTc acl such aci ds are
for exanplthe salvettiigwategl ycol ic, |actic, pyruvic,

mal oni R succi ni ‘%olymo%harié &cor‘mﬂm{dio‘ﬂr’sameirébf, such as the
compound of Formula | or a salt thereof, which occurs in at least
one crystalline form.

i. “androgen” refers to testosterone and its precursors and
metabolites, and 5-alpha reduced androgens, including but not
limited to dihydrotestosterone. Androgen refers to androgens from
the testis, adrenal gland, and ovaries, as well as all forms of natural,
synthetic and substituted or modified androgens.

J- “pharmaceutically acceptable salts” is intended to refer to
either pharmaceutically acceptable acid addition salts” or
“pharmaceutically acceptable basic addition salts” depending upon
actual structure of the compound.

k. “pharmaceutically acceptable acid addition salts” is
intended to apply to any non-toxic organic or inorganic acid addition
salt of the base compounds represented by Formula | or any of its
intermediates. lllustrative inorganic acids which form suitable salts
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tartaric, citric, ascorbic, naleic, hydroxynaleic,
benzoi c, hydroxy- benzoic, phenylacetic, cinnam c,

W@ 200508132, 2- phenoxybenzoic, p-tol uenesul f oNPCT/ER2065/000229

and sul fonic acids such as nethane sulfonic 10 acid
and 2-hydroxyet hane sul fonic_ acid. Such salts can
exist in either a hydrated'kr substanti ally anhydrous

form In gﬁ@@deﬂhydrédm)rlcaﬁyoﬁolﬂgmié bﬁlBh@rﬁJ Eﬁd BﬁoéphSﬁceaCId

conpounds are S e inwater and "vario

hng ophi | .%‘dcﬁcﬁigmﬁfé' alis\peph s Sqd'um@@nqu@g@n cal l'y
acclept abl mrbnaﬁlhd‘sp?é‘l@l shPpoiasditih’ hyﬂl%%glﬂ-glgfna:?% qlgggrlgt(l:\;e

a to any non-toxi ¢ organic of I

addi 1 on SALRS Ao, NG R SHiRbIa ek arsliviedte BynFo dinnd

I, or any tadarbdxglic adies. MREhahRSr sLbh H8bS Al ereeﬁ"f\ﬁﬁé acetic,
which form Sulﬁéﬁaérlge salts include alkali netal "or

al kal i ne- e8P ISy PYRNMIG: halenis sypimcgutadelifiymearic, malic,

pot assi umtagdtics tithe) aéﬁ@@ﬂ@&hél@‘b IRdrBGhialeie, 'B}éﬁid?é('hg&%xy-
ammoni a, r?h andéq%ﬂylhatl c,. al |c cli¢, or aromati

organi ¢ am*Hed° a‘éet'cn%'f“?%m'ﬁ’rﬁqli@\’“ccﬁ RBeNAXYRgNZAlS,
trimethyl é}mom!énewlfdm@la@@' hrﬁtﬁsulec REREUEE as h%ftr%% stuﬁonlc

conpounds t apidly transformed in vivo

yi ng) d the %Efaé}ﬁ’t ﬁﬁlﬁ”‘neﬁkaw a%v%loh@ahw@rsexwotm
exanpl e, @ﬂhé\yéjhydra‘téd or bibskdran arfhyHHﬂ%W |r¢gér¥é@5ﬂh8”
is provi dedd25 LN | uchi and V. Fugs
as Novel B&I%3sdt ';9” ese comounqala@fsogq@e iR vats, and”
Synposi UmvSﬁdSUserWdrcﬁihdlcl #ﬁ@é&\)&@ ble Carriers in
Drug sign, ed, Edward he, American

Phar maceut i cal A@'?é@?‘é‘?‘i“&ﬁ"yaﬁﬁ’&e@é?@&%'ﬁ aplglidigr salisy &7
bot h of memdabapgpwamoﬁ?mhcwﬁé@u%hgor@sﬁ@rbsaee
or mu
?gvgnt i g(r)]n.%g'y%'haachscq; Hf?o‘iﬂ%%ounﬁ? éem%%(ﬂ‘tquYéfoﬁwwe@bﬁ\rw of
t hr oughoutits ihermeaippdd. Q@birme%teies%&g?h] %rhﬁsdtésl@fgﬁﬁs m@i%lude
reters (0]
SR afali i of Rlialingcarbamsia i oredhs Sopags sodium,

gerbils, oaiagsiumablitiliz, magessium 35 ARINEN Broxides; ammonia,
chi rrpanzees f macques, and humans. WD

t t
2005/ 0803269 P@ﬁ%ﬁngﬁg@'m?maﬂ%oraamc amings'suglepers t o
the abi | i ietigflarhiRe, GPBPYIARTIS, ttlﬂn&hﬁlﬁt%fne b bl@éﬂﬁre

al l eviate, or s|ow,the progression of the patieni's

di seadh (or ‘prodrug” refers 1o compounds that are rapldly transformed
in vivo to yield the parent compound of the above formulas, for
example, by hydrolysis in blood. A thorough discussion is prc;vided
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
Pharmaceutical Association and Pergamon Press, 1987, both of
which are incorporated herein by reference.

n. “compound of Formula I”, “compounds of the invention”

and “compounds” are used interchangeably throughout the

application and should be treated as synonyms.

o. “patient” refers to warm blooded animals such as, for
example, guinea pigs, mice, rats, gerbils, cats, rabbits, dogs,
monkeys, chimpanzees, stump tail macques, and humans.
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condition) or any tissue danage associated with the
di sease. 5 Sone of the conpounds of Forrmula | wl|

wW@200808@30 opti cal isoners. Any reference in tPCHIB2005/000229

application to one of the conpounds represented by
Formula | is nmeant to enconpass either a specific
optical isonmer or a mxturedof optical isoners

(unless it is e e
opti cdal isomer s){'%an %Syﬂ éﬁéa%@ﬁgéf @§§%m§§§@%sr e |t|6er
t echni g ue&hk\m;)\attewatetdteslcmr mememmﬁ tiodn patiest’ sgrsafmy(or
on chir aI al
salt fornd |O"’icj}rc1)lns)8 OI’X' @%8%8%6 é%%glra gstcé Vgﬂ] tg'la%ls'%Pe‘“{:t ive
crystallization. Alternatlvely utilization of a
specific optical isomer as the starting material wll
produce the corresponding isoner as the final
pr odu [ PO t
nventrs PE LBt rar BRI GHES Bhpd MonRe 560
raﬁernecamtttus @hplicatiereiotaneaif the eaneropndd repressiniasiysFormyter is

%)%E}c?rﬁéé’s%%er é‘gﬁjec‘ifla Itlbéé sond? 09 rl‘ﬁf(tﬂ e oftcﬁ)ﬁcal

ns are conS| equl va ent
anwra/(am@as ftds erpressty axelided) pbe e@eqa‘fc Qntlealpssmﬁpan be
er ent

Sl A Ao AR R ST B ahiSuPh o
ctammatqge@btwyncxzbwretstﬁ@nam pt@a@wf r@swuﬂowm clifal sleformation

?ﬁ’d‘?tﬂ&érﬁﬂé N S‘E@‘BPEJH ﬁ\h%aek?ért]’l\% %‘ taﬁlzﬁ‘t"tﬁmﬂtllterr g\%lyna_tfﬁéagt/tgon of

aspedilid epticeligoraerchas the s@uﬁmm@t@ﬂ&ildﬂ" pipdueeihs qogegmmg

E%%W%%g%gﬁl@g%é% 1-&) gosﬁt Po\rqmlzgt(‘)st glsgstzagenyl ring

wi |l always be substituted with a cyano noiety as

den! CREHdRRAY fro dof hd%ﬁ@g; egem%v%th%bam% gl th an
oxygen atom form an eth enyl ring
whsdivaed aswehas s@vatgd farms adth pagrremumaélm accgptabie selyents
88&1‘ éé \9£t?? e‘i’ﬁanl%l Wh n}]eehkgalln a@ﬁﬁ’é‘é&i{] ﬁ% tﬁh@%‘&y'

i'S 5 eén or ty noi ety

vwnslsdehs@d aquwat@ttzO tt@strtsplmted m)“m§ fonthe parmoges of the presgat
or I t ok |

b e B un BRELETAY il dierenfiRtlrid Bl Ris B e,

ptam@s $®u@mc¢rtstme®laww\tena@ alétstmforrn@i ety, whi ch will

al ways include: -(CRL R2)-(ALK' ) -X2. AIKl, when

present,

All of the compounds of Formula | contain a phenyl ring. To further
exemplify the invention, the numbering system for this ring and its substitution
pattern is shown below:
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10 represents a C, to C8 linear alkylene noiety, such
as net hyl ene, ethyl ene, propyl ene, butylene,

w@emsyssee, hexyl ene, heptyl ene, or octyl ene. RETARR0E/000229

hydrogen atons of this al kyl ene noiety may be repl aced
with one of the substituents defined above. Any
singl e carbon atomof Al k' ffay be unsubstituted,

ray. beogior HEEHhs oot AN pish €l 20GRGeT AR B ™
didigtea$ d'q)istadabb\ta_,l drnsitionPheill belsebstided with ahORYgen atom
Forn( A e mdieny i BT Wi &l ubefbnca 85 beniia
Phid, atpysitien 2ocdmihiastadepentajorovea bfloalvy! rabietyr Mapicaky, this
BHRGEL oS Rl A e R 2P Vol WA IR0 B
iriluecalkyl, (deated atthe2-pysitianhafiheplenyfing. R3, R4, or R5

may be represented by hydroxy, hydroxyal kyl, thiol, or

thioal kyl, or one of R or R2 may be represented by
hydr o alotegl abovénipmisitiond af Hieaztiekyl ringli$ subdtituteédswitip ae stet

| 8. 1S, t i 1\ )2 1
ol vhicr Py iy 8L HER YPGB PR Ahndrepth
répresentoa Cy to Caliniepr alkipnemoialyf, skeh as methyteny, ¢ibylase,

. ol

BEHERE AR et pUoRE) Rdikhe, e, B oclelE G to s !
Sutropén atoas aiktihalkyldnerpiethydy be yerldoed, withhore! of the
SBIRIE dorhol BLARTAR SRR oAt alerFol Tk HEM B P T
apsubistiiutach gronpeubstilutest bedisbstiitad. ortesh gdrboratams may be
SHRE] Wil SRR br iR BRI o oy,
hydr oxyal kyl , thioal kyl and thiol functions consistent

ith ' {02 d ' : .
Furt ndfe guBl Rlen) SiGroRePA DT RIFES SRRERRIA pledt
ohe igdroxymtiioinbidroxyalk3b onhicatkyXnoiety. TRISRAaEbaaetomplished!;

Bl opg Bphuceriveisnnstityio Bag i (Rpefting ool BRITEERLE b
ebsencetoh Alkdt HoAlk\i©n20PBEE@8IBRE rRdE¢UIEBA@0B6 I0T)0RRE one b)
ha 5= - ! i k .
s BER e bETofranehtda by Aiciohy? i BRAIGE vBb 8 okl B
whe ohRX@r Rsm@RB&RrERBesemtkdbyi lydigxyalkyl) thins tor drealkydfIf Rk’ is
. R4, ' LC1- I

%sgé?(i@ﬁ} is t1ﬁ,{tg§?ﬁll§ﬁ'§‘?§t§@fy?ﬁ)§ﬁe§§ _\}:g%l'ﬁ yl%r oﬁre n?alylﬂé represented
al hdnoay, ihyeioyyalkyb, thipt oo thioeliyt, dirood ofdRkor Resmayebé aced

j ' t I ; t
yrtdhyen AR HER i gkl BER e Bisfanion atgms of
Wi mesyeel supbtitgiedavithtiyelraey HeydraxgsliglLitajol,-aBrbigkyl Al k' )
-X2, is branched al ky). Mre specific enbodi nents of

the invention are directed to conpounds of
This requirement that the molecule contain a hydroxy or thiol function

should not be construed as limiting the molecule to only one hydroxy or thiol
moiety. If desired, the ether moiety -(CR'R?)-(ALK"),- X2 may contain multiple
hydroxy, hydroxyalkyl, thioalkyl and thiol functions consistent with the
substitution pattern described above.

In a further optional embodiment of the invention, for those compounds in
which X2 is CR®*R*R® and n is 0; at least one of R', R%, R, R*, or R%is
represented by C4-Cg alkyl, haloalkyl, thioalkyl, or hydroxyaikyl (i.e. the ether
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10 Formula | in which: 1) X is CF3 and is | ocated at
the 2-position of the phenyl ring and X2 is CR3R4R5,

WO poosfodsko one of R3, R4, or RS is hydroxy; 2) MAT/iB0@3/000229

and is |located at the 2-position of the phenyl ring
and X2 is CR3R4R5, in which one of R3, R4, or R5 is
hydroxy; 15 3) X1 is CF3 dfid is | ocated at the

refbie TG ARl IR 1 et ol i ap el @ibBSRL AT F
erﬂbdw?]eﬂefpr tbbe@ydémp@,mohn V\bumwybkc e @ﬁSR?B? ang mS:FR?;EMI%st ona
[ogen_,o

o ) P B SRR S Raoh bY Gl Ay hetog R W 225"

hwrrd(yalaynoogwedtmﬂy drivechy@iy quesi dtoro of etk‘ tshreplpbaghyith i ng,

sty <QCled il Biscbir orfia pr (507 B HIGHER b,

orthydromyaikydiley the dMer ms.hyeir-@%ﬁzzmlkmxbﬁs bedriched aliwi) R5
is hydrogen; or 5) X1 is CF3 or C, and is | ocated at

the 2-position of the phenyl ring, 25 R and R2 are
each hydrogen, nis 1 in which Alk' is nethylene,

o OGBSl T M AR Ao B

dsmtﬂxta)lwwhh:y\dr oxyal kyl or Cl- C6 alkyl and X2 is

oo sk g st WP%%%WE%W

speC| fi c iexCRIBFRS iroWhicio ope oy ,rmcﬁf'palawdxyby Fornul a

I uor . u%& IS C%SH? %ﬁ??#‘%ﬁ gtxt}%g JPOS?BH%t 3'8 r )gﬁng %n& r)dz

- met hyl - p@B}?RfR)?)dehldriemMnﬁi oy R2 lsmydmm; trile; V\D

AR R o et

4- ( 2- hydrlopdyedennaid i is ﬁb@swkyky!)ls 2t whith @i’ mmeﬂnylene

benzoni tr 'thﬁ{ane propylene, or butylenes, X? is -CR®R*R®, in which R® is
hydrogen or C-Cs alkyl, R* is hydrogen or C4-Cs alkyl, and R°® is
hydroxy;

4) X' is CF; and is located at the 2-position of the phenyl ring, R is
hydrogen or C;-Cs alkyl, R? is hydrogen, n is 0, and X? is CR°R'R®,
in which R® is hydroxy or hydroxylalkyl, R* is hydrogen or C4-Ce
alkyl and R® is hydrogen; or

5) X' is CF; or Cl, and is located at the 2-position of the phenyl ring,
R! and R? are each hydrogen, n is 1 in which Alk’ is methylene,
ethylene, propylene, or butylene, which is substituted with 1 to 3
substituents independently selected from hydroxy, hydroxyalkyl or
C+- Cs alkyl and X2 is CR®°R*R®, in which R® is hydrogen or
hydroxy, and R* and R® are each hydrogen or C;-Cq alkyl.

More specific examples of compounds encompassed by Formula |
include:
) 4-(2-hydroxy-1-ethyl-propoxy)-2-trifluoromethyl-
benzonitrile;
ii) 4-(2-hydroxy-1-methyl-propoxy)-2-trifluoromethyl-
benzonitrile;
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5 v)
4- ( 2- hydr oxy- 7- hydr oxy- hept yl oxy)-2-tri fl uoronet hyl -

whewzosieile; vi) PCT/IB2005/000229

4- (2- hydroxy-octyl oxy)-2-trifluoronethyl-benzonitrile;
Vii)
4- (2- hydr oxy- 8- hydr oxy- 8neﬂHyI octyl oxy)-2-trifluorone

thyl - benzgnitr I . Y -
4-(2- hydroﬁ oclt1 %h)é 9>f I"‘;eh?’ltb?l )u%Frng%rtoﬁlqthytlaenzonlt
rile; ix) benzom’mle

4 |(§ hydrom’ 0 15 YRR W hE b NP ARG hidkg Rz oni t
4 (2 et hyI 3- Hyliraeyitieit oxy) - 2-t ri f | uor onet hyl - benzoni

trile; = Py .
4- (13- hydrox)y bu4 & h)fdr%XtZthrox hﬁ%ty lﬁ)ﬂ)-zbterlﬁ%%rﬁwte }hlyI e;
Xii) benzonitrile;

4 (3 hydrogy- NexBngabh oA -l BB oRR g |

rile;

4-( 3- hydr oxi) - he4<(Zrhydryxw&wd@xy-Bmethybo@WQm;ﬂ-tnﬂmﬂzmﬁtwl-
rile; xiv) nitrile:

4- (3- hydr oxy- 2- DRI Ut oxy) - 2-t i f1 uor omet hyl

benzoni tri Vidy  %\3-hydroxy- -oct-7-enyloxy)-2-trifluoromethyl-benzonitrile;

éeggom?: ?F(Z 2% ﬁro %@Xﬂ% af?oé/z/bf lffﬂgFéﬁ'{@ﬁﬁ%lenzomtnle
2-di met hyl X)or opé-»@-)ﬁhxl $-i-lyﬂtomtbutoe<vh84tnfluwﬁzaﬂmlbemzogltnle

xvii) 4-( 3f< Zydr X h??rgf‘)} Dby - OM¥drofretiyl-berLBhiafEL Ny

benzoni tri

4- ( 4- hydr oxii)- 3- #¥3-hydroxieheoSgnylexy)d-fifluerooethyhigenzonigile;
benzonitri X B

4-( 3- hydr o%gy 2 %)fé h¥dr0)r%h%x ? yn)élox%/ )2~ tnflgor%methly% eung(r)rg%e
hyl - benzonllvl ri nég% hygrpxy-2- methyl butoxy)- 2-tr|ﬂuoromethyl—

4- (2-ethyl - gé%tﬁ]ghxyl oxy)-2-trifluoronethyl -
benzonitril e XXI

4-12-(1- hydV)oxy4é$-hy¢ir)>xhévpy¢m’kwﬂozwt2“iﬂflIJQer@WHt- hyl -

benzonitrile; (3-hydroxy-1
- met hyl - but oxy) 5@%2[0}11‘« e’I uor onet hyl benzonitrile;

XXiii) 4-(8vihydrdef@yhytiroxy-2, 2-dimethyl-propoxy)-2-trifluoromethyl-
- met hyl - 2- et hyI ﬂ?fr)@ 2-trifluoromethyl- 35
benzonitrile XXIV
4- ( 4- hydr.oxvii) but-g3-ydrexy-Binigtoyootaxy h-triflveroreting i | e;
WO 2005/ 080320 B’gl’zlohﬁ%Q;OS/ 000229
xviii)  4-(4-hydroxy-3-methyl-pentoxy)-2-trifluoromethyl-
benzonitrile;
xix)  4-(8-hydroxy-2,2,4-trimethyl-pentyloxy)-2-trifluoromethyl-
benzonitrile;
XX) 4-(2-ethyl-3-Hydroxy-hexyloxy)-2-trifluoromethyl-
benzonitrile;
xxi)  4-[2-(1-hydroxy-ethyl)}-hexyloxy]-2-trifluoromethyl-
benzonitrile;
xxii)  4-(3-hydroxy-1-methyl-butoxy)-2-trifluoromethyl-
benzonitrile;
xxiii)  4-(3-hydroxy-1-methyl-2-ethyl-butoxy)-2-trifluoromethyl-
benzonitrile

xxiv)  4-(4-hydroxy-butoxy)-2-trifluoromethyl-benzonitrile;
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-12 xxv)
4- (6- hydr oxy- hept oxy)-2-trifiuoronethyl -benzonitrile;

4- (4- Hydr oxy- heptyl oxy)-2-trifiuoronethyl-benzonitrile
7 XXVii) 4-(4-hydroxy-1 -propyl-butoxy)-2-trif
| uor onet hyl - benzonitrile; -B-xxviii)

4-(4- hydr of&(,) E’gé 'ﬂ;fdrog He&oxﬁ%)trlﬁuorghg hk)PEen”SJnm{é

b t

4??é?ﬂlyd: on>9v+ )p et 4y soxy-heplyioky e rifineomethyb-bazaonittile; | e
4- (éxﬁg/dr o)>(<>§/v"%e§'<')ﬁl'gwf)°&§j PrORV-BigP %zt-wyvqrgrgﬁygh itrile;
XXXI ) benzonitrile; _

- (S hy dr o BREYRERHR Lok RO RN 10

2-chl oro-4-(3- hbdlmnyrilé,, 2,4-trinmethyl -pentyl oxy) -

ge 2 ﬁ Io 2 Ir g r '4!(%‘)9 )|’(] &&roi% Pent}//lsyxyg g-tnfluor?rrnle}h():(!-benxz)c())rgiitr\iﬁ;
2- chl or 0- 4x$3- h9‘165meOW'bWW()’)‘MWOmm@thyléfenmimbexV)
2- chl or o- 45 (- hydisaumst by e AL ¥ 16 BERARIb bR E:

XXXVI )
2- chl or o- 4- ( 1- hpehzoxipiret hyl - acet yl enel oxy) - benzoni tri

e;  XXXVII
2- chl or o- 4)()?%) 23P lc?)'io 4é3 m!‘?rﬁﬂ 28 40%'8‘xe§'3y'8 lOXY)t rile;
XXXViii) benzomtnle

S oh or 0 i) YRS ARE R Y B R AR, X1 )

- met hyl - pertyu) oR3chlobe A 8hiydnoky-propoxy)-beBdoniirie;

2-chl or o- 4: v t Ltrile
T O e L
prepared usxxvg mmg (:h-ﬂnad:lmgpusthyleactetydmeloxkhbamonmile

h f
ot tenti on Q2 RRERERR R s TR0 bERORIS,
Number 5898>2wmp)2mhlosd&éd5 quimnyr’pentylmxy)mmnﬂntee f
Fontent s kol Ehor D885 D5RUATRSR oA R R A0S

provi des arl) oveQmm-éf(smyeroswehnettlemmntyway) wz\mtnle
2005/ 080320 PCT/1B2005/ 000229 -13 SCHEMEI N
HO (CRIR2)- (Al kl)"-X2 + X' Nucl eophilic Substitution

Synthesis

The compounds of Formula | can be prepared using methods analogous to those
known in the art for the preparation of ethers. The reader’s attention is directed to
European Patent Application Number 58932, published September 1, 1982, the
contents of which are hereby incorporated by reference for a description of such
reactions. Scheme | below provides an overview of one such technique:

PCT/IB2005/000229
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NaH OCin THEF 2 N X1 OG(CR R2)-(ALK1)n X2 5 As
depi cted above, one of the starting materials is an

wW@bwslogl32@s depicted by structure 1. Rl, R2, PCRIB2aei#000229

X2 should be represented by the sane substituent as
is desired in the final product. These al cohols are
known in the art and may bB-purchased from known
commer ci al sources. Alte§¢ﬁkhﬁﬁ‘y’ they can 10 be
prepared as described in Tetrahedron: Asymetry, 1991
Vol . 2, page 569. The other starting material is a
4-fl uoro-benzonitrile as depicted by structure 2. X1
shoul d be represented by the same substituent as
desired in the final prodig These benzonitriles are
ki®owr(GRHRD e~ (AkY, -and2 may- be i hegiyed ﬂ@le@ﬁhilic Substitution
descri bed by Japanese Patent Af cation

01097937. The nucl eophilic subst¥utyon déprHetleir Tathove
may be carried out as is known yn the art. The

al cohol of structure 1 is contacted with a slight
exeRss of ay, base, such as sodi um hydride, to produce
an a »o ion. The reaction is 20 carried out in an

A

vent, such as tetrahydrofuran, under an

i nert “atsfosphere é{t%/ ically nitrogen) at a

t enper at ure ofP—an6ht ~(AtHe).at Xohol is stirred with
the base for a period of time ranging from5 to 60

m nutes. One equival ent of the 4-fluoro-benzonitrile

of structure 2 is then added to 25 the reaction

medi umsakdictddeaboed aina i theadtartifg matadid io an alcdtblfdstdepitited

erjod of ti t al Jow t he al koxi de ion_to displace
PR e R Rl ati Renon it S Tan BV e Ty
Eak_ﬁimel‘nlt amslafésmémintm@ﬁmm pZabiueD UTHese Bltehoie aed kridwrein ittse art
t I cCa al.l O t warmto r.oomt enper.at ur e
SR g s BEegT e GmanbGom e S reRs, BLaHle ity sep
ok prapaned as descabedlia Tetrahy@be0Adyyhrestty; 2891 V6L, 2, page 569.
evaporation, or other techniques known in the art. It

may then be optionally purified by chromatography,
r ecr y Thalottier startm.matesdliid 4 atfiiuerb-benzofitriess tigssed gyes

' . ' h
T AR RT e AR
final product. These benzonitriles are known in the art and may be synthesized
as described by Japanese Patent Application Number 01097937.

The nucleophilic substitution depicted above may be carried out as is
known in the art. The alcohol of structure 1 is contacted with a slight excess of a
base, such as sodium hydride, to produce an alkoxide ion. The reaction is
carried out in an aprotic solvent, such as tetrahydrofuran, under an inert
atmosphere (typically nitrogen) at a temperature of about 0°C. The alcohol is

stirred with the base for a period of time ranging from 5 to 60 minutes.

One equivalent of the 4-fluoro-benzonitrile of structure 2 is then added to
the reaction medium and the reactants are stirred for a sufficient period of time to
allow the alkoxide ion to displace the fluorine from the benzonitrile. This typically
takes from 30 minutes to 24 hours. The reaction e is typically allowed to warm to
room temperature.
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useful for the preparation of such conpounds, as
di scussed above, may require protection of a

w@agsosiosusk@r functionality, e.g., to prevent PCT/IB2005/000229

interference by such 10 functionality in reactions at
other sites within the nolecule or to preserve the
integrity of such functi ona1I4rty The need for, and
type of, such protection is readily determ ned by one
skilled in the art, and will vary dependi ng on, for
exanplle dedied pregdugy ¢f F@ﬂmuhd cho betreenvaredtby extrectidng
E\PAS)@F&HFH@ oﬁertt&fﬁn FF\&?I? A Ftaﬁtn%i/tﬂg ngPtlongﬁf

eene
syﬁleal@yucbrommaw ee;crs&talllﬁt@mmstmw crmther teggiqueSone
?go\,grhﬁﬂpé)gqpounds of this invention are acidic and they

ormsalts wth a pharnmaceutically acceptable cation.
Some of the conpounds of this invention are basic and
form '
o Zgé\gﬁdglﬁws a[b %ﬁ@%*ﬁhb&@kLed @gﬁ&&ﬁ %:Bh% G HhPEthods
ugaidiern the peapdratine pf euph dosporiegm ee dlsbyssed@b%e}tmayrmqunre
d

R e R b T
@in@ﬂmalﬂarm mgmﬁt othen sitepithirs thermglesLie el ﬂowmmeeohbs
@%qy it sfidh ﬁxﬁeﬁc@aﬁﬂyaﬁ% nokor Bhd §ipBlof SLEIF BN & Ehgly

l'tration pitaf

detpiranedibyone $I1|Itedam mmart tay'd aHbyssy derbemdlr@fort, Foes ezample the
ﬁ&h?éed?tthe ﬂﬁctldnghtg BRd FRSConitiopd U%#%elﬁeﬂe%'r(ﬁﬁ datloWnethod

yophi |'i zat1 on S approprlate he co
Sbe.41.56BW. freengs Pratective 108 iR ey gnthesis rdobe Wil &
§8r9é""Nevs)\Fbrﬁ hRgggart, such as by di ssol ut| on in an
appropri at € sol vent(s) such as ethanol, hexanes or
wat er/ et hanol m xtures. 30 Medi cal and Cosnetic Uses
The ¢ I
rodul S0aee T, SombalrE  this ¥yenfit pROEE SRR for sats
Wik ¢c phareweantioally mapgntalpe i catien.acBomeatdf ghe o:romplwn% of this

0050 S5 o ROU 35 B3R AR s
ety satiz Gos Mabothe scops of thiatinvestiorkha ey ean hemprepaeed by
ﬁ@g/gr A m%%?&%ﬁcf?éﬂ&@orﬁﬁmﬁ%b%é Q&@m%ﬁ‘?ﬂa@f&%%nes *i’ﬁﬂ‘él@rfn

asia o ] rostate acne,
@@ﬁmcrhloraetcpe@ﬁca in eniweam [0 eRss, smonmeecw @Iuparpalllyeaqqﬁous

@h]angg rl'%) ?afe‘ | rpatipe ataenqe&g)eyﬁ Sthé& b Vﬁlrtr)étlon by
0 a

rome unds acting as partia goni s
pr@pvplt@t@onwgh £ nenysolyent fallowedtley filtkation, by eeyap@atm of the

h f
1,
IR BRI o= oo
ke compounds are ablamed (imgrystalline form according to procedures known
in the art, such as by dissolution in an appropriate solvent(s) such as ethanol,

hexanes or water/ethanol mixtures.

Medical and Cosmetic Uses
The compounds of Formula | are androgen receptor modulators. They can
be used to alleviate conditions associated with inappropriate activation of the

androgen receptor. Compounds acting as androgen antagonists may be used to
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her maphroditism, male del ayed puberty, male
infertility, aplastic anem a, henolytic anem a,

wa@klogoseel | anemi a, idiopathic thronbocyt openPCI/IB2005/000229

purpura, nyelofibrosis, renal anem a, wasting
di seases (post operative, malignant tunor, 10 trauma,
chronic renal disease, burnlSer Al DS induced),

t - f i n i ' [ fen
908, fiRkaf nidhe ook @b AL ARy cofifinhs,
benigmbynerssis of themdsiats caanal hithpdismnercess sebum, alopecia,

: ¥ ; o
REFRCEIEProoa BT, ESeBPactihetol pREEERe |
dexy syristemeh Gempouitds adtiogps patdie! agseitts, or hd agonists, may be
R L I T
(impgteties enake dyssppoitatogeaniqetenlit uaknormal ssxaliftsterviation (nuale

etk el s B BUorK, Beid REARR) st pomie
bemplgiimendpeia raickicied!rretréa, ddopathie thrombecydépedd: purpura,
AR BLE Yo e fe R P HESERE Tt ol tBharkior,
Halvnai chrenieengldiseasechurh pr Alleindoeqsh iatdderngriof pihyn
i o )
I Garoihafisof e berthf 1077k bRaRer RETAAAY
gihdrmeidesis) feroala @exuad dysfunaive.dsignpeesisruosnd healisgdail | y

ﬁglgj,lggg,je%'g&p may be desirable and will vary

according to the conditions outlined 25 above. The
compounds of the present invention nmay be adm ni stered

b . _ . ;
i oS8 e g o G AL B
eempeunsis eeed tbe adimivistdrey in(d quantitysyfiicient tometiylate activation
. ot oy .

o SHERONE ok T 3 Yo A0S | ekl
tigpassatonditio eimg iteatedhhe senpiy ntibe patienigrissiase/eorlition,
U@y, Yo po RS Born BRI NGt kRS SROREGS ¥
geibimintrativre agd dhee miebenoganf piheb undeslying digaase atatepuwithin thee,

S o i y
Aok P s o iaa) s PopS Rk AL AR AR
Beineffacat arddsags @nge of termlapolirbinmgdq/idaydo abod 10 w W
TR ARG 9 L8003 AGE o v, popgs s
afihinistratioramay b deairable andiwillivatysaccduiinigyto the conditions outlined
éﬁ@;ermt ol ogically acceptable" refers to a carrier

Ich may be applied to the skin or hair, and which
will allowthe drug to diffuse to the site of action.

Mor e iy I i ' :
Mo TG T Y el ol ) A€ a8ty 0 vre
of routes. They are effective if administered orally. The compounds may also be
administered parenterally (i.e. subcutaneously, intravenously, intramuscularly,

intraperitoneally, or intrathecally), rectally, or topically.

In a typical embodiment, the compounds are administered topically.
Topical administration is especially appropriate for hirsutism, alopecia, ache and
excess sebum. The dose will vary, but as a general guideline, the compound will
be present in a dermatologically acceptable carrier in an amount of from about
0.01 to 50 w/w%, and more typically from about 0.1 to 10 w/w%. The



is desired. In a further enbodi nent, the conpounds are
used topically to relieve alopecia, especially
w@pasogse ¢ al opeci a. Androgens have a pr of ouneiCEIE20¢Y000229
on both hair growmh and hair [oss. In nost body
sites, such as the beard and pubic skin, androgens
stlnulate hai r growt hifby prol onging the gromﬁh phase
cle
dermatoiGicdl BFegaRaton i B SppRRY B ol HRRFEM TR et
daily. “Dexmatobagicadly bateptaae adioxs toed cqrneranlmiclm g@weaap@limmess ary
b [ call &di sed
the skin ér‘Ng;r é%‘g%ﬁi@h grm 4 lr?)gz tg% ?@J fo é:ﬂ%gsﬁr%s?&%éie of aEer A r\ﬁ&%
specificaly; §gefessthesite wermehlbmon peactiyatien @fraroanc&magerﬁr:@m@" | n
:sdeswa?a'r follicle size. Androgenic alopecia is also
comon in wonen where it usually present as a diffuse
hair | oss rather than showi ng the patterning seen in

Iﬁﬁqunﬁ@?'elnﬁ)obnﬁerﬁ QAP eYRESuMs!dre TBSE to?ﬁﬁh)?@ fefevRe used

to alleviate androgenic al opeci a, I nvention is
alopecia,spefipliy ansiogedia #precip é’ﬂdfqg@ﬂé bave @ ipsrfourcheffesbaounds

both halrgdmheanﬂs}%q 168, B %Gﬁ'b%ﬁﬁ shey/ shb!lpgs e bﬁaﬂpgﬁd ﬁ'ublc

non- andr ogeni ¢ al opeci a i ncl ude al opeci a

skin, andaqs@@ﬁ Stimglagsbair growileby profongingtthe gegyih @ha%q@.fﬁm hRIF apy,

cycle (an2§éh rdd&lgn&b%%fﬁlcle%iee %lrrg%ﬁ{'hed?\ b %@ﬁﬁ'd@es ﬁ&tc As
use application, “alopecia" refers

require aﬁﬁ@&!?ﬁ*ﬁ b'étr p%r@ﬁﬁf'@‘%”é’ andredangsse 5ﬁ°€€3§@w§€%¢5ﬂqu RO §'19 t he
scalp in %&i@ﬂé&lﬂﬁe&%seé iR UafH ah@Rigeaiclayo éﬁ'eﬁla‘} RBeRaAbB ignd

prevent, or alleviate bal Further, the

a ngre%%‘lf?&?ﬁﬁ‘iﬂe teihe geratipp of W@B@”&’é’l‘ hgir M'Cgeo?'éeer to induce

Androgeﬁib aljpeBRti€ alsh %o@ﬁ@hﬁﬁ wemehaiHere it dsh@llysgﬁré%ew atBh a
enmbodi ment t he i nvention, a conpound of

t he
diffuse h@&["ﬁﬁlraat her than S%‘M’ipg Ra@ﬁfrﬁ%ﬂ $SEN IR S Yer to prevent

the growth of hair in areas where such hair growh is

t d d. On h |1
Vit 168 BampotincSui st yalosy Hesslie fiafite ShimbRnie

alopeciapheasvehti@d istrivpiiraitdd 1 tAig spedifieatRiital Mheicotmpoandsemal e
Suc propri ate_hai r%%rowt h occurs nost

may be YsBrhi AIS) A S O ChARPPa. APt RonearBroasnt
alopecial rm&ms;ﬁec»ameafaoﬂbped:a ddartdnasiictitdra®obhelridehergppounds
s condi t,i on | eadi ésa%pgo a reduction,

scarting BlopEpipy SHESY TOFIoR AIPRFS. Piia A5 ABBR Talts Aot BRdes: & e

“alopecidiablergio@slial oVEdrfOR/HaG0SsibrPGE/stBg005/ 000229 - 17 The
conmpounds may al so be used topically to decrease sebum
production and nore specifically to alleviate oily

Thlks,the tompudreiz cah@ecppiaiippialic@thdecals add haptecal |y to
prevent, %lr laf?é()ia% %al%t‘%g.eFurther, the compound can be applied topically in
order to induce or promote the growth of hair on the scalp.

In a further embodiment of the invention, a compound of Formula | is
applied topically in order to prevent the growth of hair in areas where such hair
growth is not desired. One such use will be to alleviate hirsutism. Hirsutism is
excessive hair growth in areas that typically do not have hair (i.e. a female face).
Such inappropriate hair growth occurs most commonly in women and is
frequently seen at menopause. The topical administration of the compounds will
alleviate this condition leading to a reduction, or elimination of this inappropriate,
or undesired, hair growth.
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5 1n a further enbodi nent, those conpounds acting as
partial agonists, or full agonists, may be used to

WO e@anso3er al |l evi ate, osteoporosis. Osteopor 0OSPEI/IB005/000229

characterized by bone loss, resulting froman

i mbal ance between bone resorption (destruction) and
bone formation, which startls-in the fourth decade and
continues throughout life at the rate of about 1-4%
per year (Eastell, Treatnment of 10 postnenopausal

0st eopd? BRATROUNKE WaRRlEo bE usasdopigdly:to Aiggeagom | n t he
{

o Ren RLIRhGHS spb iRy 7 el Gl . FROWSS % dirediil

@Qﬁ @%F%Qﬂd@?'@%llyéo allevigig@rne.on, there are about 250, OOO

hip fractures per year due to osteoporosis,

assoc i

first 'n?év\gl ﬁh%‘ﬂﬁr@oo”%ﬂm&% Gt %b&zﬂdﬁéﬁ{l@ fseﬁfﬂrfle&] éa @ﬁﬁ’rglé%l (r)}rg

Mr@eowaﬁt%emav bepsedie tfqaacqr @Hewqis, QERPPREIDE- Rstaspotssisdsre

EnﬂrbMe@@aLﬂy%ﬁéYosggt%bﬁmn ﬂorﬁ%%ﬁﬁ%ﬁ%ﬂ@é@&bve%’ BBRk resorption

estrogen deéf I Cl ency | eads to I ncreased bone resorptlon
flestivatioRhanchbaseriemiagien, which stags iethe dpiricdespde prdiprntivyes

PRSughBal life b THB M8 bEANOU: 91450 arﬂfegml%aﬂé}w

first line treatrrent/greven this condition is

PPHimBheRasRalsiassaresiseNaw fndos M?d FPs o d Poniattee United
fa&ésoqeméaresc@reﬁﬁy MDUESH hmg&npé&;ﬁ@n&naetggg%%ef of the

(SERME) 20 and cal citonin, However, inhibitors o one
Y&rebras dusopsteonerosisinfadgitient the are ebewt25099A dimisaniures

b&y yeﬁﬂﬁu@ﬁto%té/&ﬁ@rdgﬁvﬁsﬁcfa?ébﬂ%tn 2352k %rtghtfy} %}E within the

anount of bone. Increase I n spinal BMD attaine

Byt Biosysaes mﬁt&na@"é qf paligniereauisa AUSEEdIPMEICaTE afé#"ttb? fracture
é(&ﬁfn’én?ne\ﬁerr BaESRA fullVahibuRtSH Q?&H ah %osﬂn%n@ﬂ%sta'l {BmefAS

the ra bone turnover fers fromsite to Slte
pFiEgen deficienty leadstie berensed @ﬁ@e EFsObRiEN vesultiag inkorEgoshian

iHa VeRenra8 ot %uﬁ& 55/ns=erlye9,9 uﬁt‘ﬁ@@ﬁtelﬁ@ﬁ’ow@&ﬁ%noﬁeﬁﬁbﬁn&n

inhibitors are | ess fective 1n increasin

BrsHlinertespimentise ienpor @fébwped'thm isridfilgiien of t@ge m@n byc
agﬁms?homésc l@sfrwerne Ao i0s Eét?&de/nﬁéééﬁgagtn%ule{?ﬂg 35 RMs)

formati on and bone mass ong ress
ad eaieHioning Hewevet, mhe'twrﬁ@ébmtesemotmrogteew@ gufficipat to restore

ESREMLS ﬂo}/pétfernts%ﬁd ﬁéUeSalP@'aEl hlogt 88 ?flééﬁwt Ahnolihior bone The

fractures I €S enonstra e

nAPasY é\ﬁp"l?f' B%@%@%&@@Oﬁﬁhomﬁmﬁt@ﬁw Q@@rfeaCh 1 1%
é’ﬁ@wéa% &ttn%%lﬁhé’rﬁ Mntﬁ lé@éhd?&a‘i@ﬂ%&’cﬁnﬁlﬂ\e ad m%f%oﬂé

st anozol ol have been shown to | ncréase bone mass in

perveediEpsdon siedasiie: "%’Wém bedrabeefigrdions obtheareiteligens
#2nAPHR doReRSShe ldﬁ@%ﬁ@é‘ftﬁé bOd Pee@.eﬁ njgﬁlb A less

docunented in recent studies usi ng I ne
eféadtive indpesprsingiaip EMD age nre\mtmdm erg@oTherefore

8&%&&4&%@&5&&%23«%ch lﬂ&eé%‘erﬁoﬂic% é?‘fobfegl t(&r\‘éff%%ﬁﬂbn afli bone
Androgen éffects on bone tabol1sm recent
mass of long bones would address an unmet need in the treatment of

osteoporosis especially for patients with high risk of hip fractures.

A number of studies demonstrate that androgens are ostecanabolic in
women and men. Anabolic steroids, such as nandrolone decanoate or stanozolol,
have been shown to increase bone mass in postmenopausal women. Beneficial
effects of androgens on bone in post- menopausal osteoporosis are well
documented in recent studies using combined testosterone and estrogen
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progress and controversies, Eur. J. Endocrinol. 140,
271-286, 1999). Thus those conpounds of Fornula I

wezdoslosisemg agoni st or partial agoni st activi t PCTEB20@f000229

used to treat, or alleviate, osteoporosis, including
primary osteoporosis such as senile, 5 postnenopausa
and juvenile osteoporosis, @8 well as secondary

ﬁefdrﬁﬁ@@éﬂb‘h' (PlofbaS&hC Bt QS ﬁ&’iﬁFoeg%H %ﬁ@&g °n ?gﬁee Fn%(t)abolism: recent

ypert hyroi di sm or Eg rone
d%@@rﬁe%g%m‘fr@verﬁ@ax wntl) ndgefinnte@l $71-R§pIgeaRdImthose

Wﬁ@gmﬂnauaaréqh.blwﬁgggm PaARPMdhst iR ngag)b% used
rel ated i ndications ane t re rom ogen
g &isak 5 alieNiate; @ategreresisoinetifing prlﬁ@mséeommaw@b@s senile,
| fHsBReHoPphGsAPanE jdvgﬁﬁea os%ébﬁ%lrd‘s‘?so Latel9s %eéd?r%légl osteoporosm

mandi bul ar bone | oss, fracture, osteot
suiEh 88 GRiePperesis dye tphyperthipidism ayCesking synldmme (due to

GRS #64tReY) aécraaegwt% gcf naBRk H%os geh§§.§an&a“

also be wused to stinulate e mass’ |
dperhaspietapeiansLihphiens reletestipdicationn arrmdal@em st from

GRAFRfen GABASK ifbludtWsisopof i Mackirs %ﬂﬁﬁmo&ﬁcﬁopaﬁ% b‘ﬁﬁ‘é foss,

suffering fromtrauna, (gsor es, . can
(Forrefar bene logen mwlmwmm@f b@@tf@C@ﬂe @t@t@gmmxnoa@ntms

QP pASMeRt Rigr@thon In a further enbodi ment of the
i nventi on, the conmpounds of Fornmula | can be

co-adm ni stered with other conpounds to further

enhancg ok 8brhpAsids \ébﬁﬁ@ aPhodritts, B Egﬁ%lz{goﬂgse BLA Blsopede

effects, For exanple, pot aSSI um c openers, such
Asediogfimyate musele mafwn pabienis pifligtegtvdtrhuasting dissesesasdch

o0 AIDEUSEhcBNARABxia, BRI &l dRede @gfh ?ﬂ@@l‘s%ﬁﬁéw f?m

channe| openers includé (3S, 4R)-

Mgy BedeorRs: AYS. ol @ﬁ@g&spub@aeﬁtﬁfrewh? @»st@bcac Bifertorl - 6- (
Zndrogens. .

hydr oxyphenyl ) sul phonyl -2, 2, 3-tri met hyl - 2H benzol[ b] pyr
an, diaxozide, and PO 1075 which is under devel opnent
by Leo Pharmaceutical sThyroid hornone is also known
to stinulate hair growh. Synthetic thyroid hornone 30
repl acenents (i.e. thyrom netics) have al so been shown
to Stﬁé te ha|[ row h. Such thyrom netics have
been MUY r?‘i'P he literature previously. The
reader's attention is directed to European Patent

Appl i trak frtheNembddimeétat thé MRentRMheRompBiinddbiHOrALIS | can
R i 56 R HB e erTpLse B ot onanceshacagiinas
aﬂdnﬁﬂmepd‘terui&&elﬁ@ef@édt@VF@rt&aﬁ]bléO B6thSsiuRBamil bh&trésuch
53R, SlerinBngs UG . 919Uy tpiekessTagsrs Fapmeles
by bthehestydsiun? Ehannel openers include (3S,4R)-3,4-dihydro-4-(2,3-
dihydro-2-methyl-3-oxopyridazin-6-yl)oxy-3-hydroxy-6-(3-
hydroxyphenyl)sulphonyl-2,2,3-trimethyl-2H-benzo[b]pyran, diaxozide, and
PO 1075 which is under development by Leo PharmaceuticalsThyroid
hormone is also known to stimulate hair growth. Synthetic thyroid hormone
replacements (i.e. thyromimetics) have also been shown to stimulate hair growth.
Such thyromimetics have been described in the literature previously. The
reader’s attention is directed to European Patent Application No. 1262177, the
contents of which are hereby incorporated by reference, for a discussion of such
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[1,2,4]triazine-3,5-dione. Anti-androgens can work by
a nunber of different nechanisns. For exanple, sone

w@ 0vposn3es bl ock the conversion of 5 testosterPCEIR2005/000229

5-a-di hydrotestosterone, which is responsible for the
bi ol ogi cal effect in many tissues. 5-Al pha-reductase
i nhibitors, such as finasterlPde, have been shown to

S&dr%uaa@ah@wew%@% QIIev@té‘él%%&flé Y$hd SarfUBRLARUMY of

aval | le from under he trade nane
Fﬂﬂtﬁs@% .ISa% t4-[3- (E;FAWP@@%W) bhytpxsphenoxddfedieethyl-phenyl}-2H-
Sﬁhz Jatrra%é 3, @einge ﬁqﬁiteﬁﬁﬁ%’ehg Bark (oY mms&l df raﬁaaent

ounscan be co adm ni stéred with
rvﬁﬂ@s dfor esampleasqme @orapwwﬁﬂ@km%%w%ﬁlonmfot ein

kfe%%réadte %'&a@%r%téé?aé@er@ﬁé QHRPSE éﬁ@%blé@oﬁﬁ%ﬁb’loﬁf

hai r gro I nduce anagen. ostin
aew wonaeissues. l5rAI@ha-tﬁdugha@e mhnbltlatSn alagh a&imaﬁt@yd@é@we
t
A 10 i AR oyl PREsS B ook At kil RS
pullemkttmylEr the trede name MeopdviaSt Examplasdf dibendpiyregiuciasd

SRS SRR G Ry SO o 46 SRR oA co-
18qr8inkjerd@ @it theAoynmuodtis pfr rrmiuta 1ko amtéialopachabl tor
can be co-adm nistered with a conpound of Fornmula Ito
[ j
2y i g\é: gi’oﬁ]elr& ﬂl}g? g'lﬁnslbl%%hw%é&gﬁ%wﬂ{tﬁ g@nfxlﬁf@ Aé(r é?’gwth
cgnd ipdyesr anageriGpBhostin €, M@ﬂawels‘alecm%yhibit@ ofi prateie Hinase
f boﬁég %&'sh@ﬂﬂ tdfidfice &AL 9 lnoéﬁlgr ?élé&ma ?lfnq{na"sg?i ihhibitors,

pot ent” 1 NMUNOSUpPpPressi ve pr oper
bsumﬂmsastr@xad@ngs;monbolwcpaimﬁoyhm-cmtlm@cmmm ap@d

¢ ﬁagrq%ﬁﬁ B iy g Hafe Effo %'e@r% n Brlﬁ('ilfderén%_g ﬁﬁém%

npoun have been omn t
gApWSklralhm/anh aQQQaMaw&glgﬁ 3( 39@1),'1% Anmuelbpn@mm kinase C

I
PRI e iR BhThEbALoid &t o AR HbvRhe
aplopéaiat i on, co adm ni st ered refers to admnistering a
compound of Forrmula | with a second anti-al opeci a
agent, typically having a 30 differing nmechani sm of
action, using a dosing reginen that pronotes hair
gromh in the patient. This can refer to sinultaneous
dosi ngimmaesIphiing arek family oh eyteplagrsic pavipinag Theis ligagids include
d f S
i S T P i
adeNelred @rieariydeEthair ppipnbimnauNeswRPresHiMes iererties &yalosporin
Sbiﬂgé tf'lQEFBfélﬁt é)fég)ghlln:l_ WIE'FEF%E ah8 rr?__dgn%ﬁf t‘)lﬁ‘@toslﬂl@ Binding

formulations are scr’i bed bel ow, ation
protein (FKBP). All of these compounds have been shown to stlmulate hair
growth and induce anagen. Any such immunophilin ligands can be co-

administered with a compound of Formula | to alleviate alopecia.

As used in this application, co-administered refers to administering a
compound of Formula | with a second anti-alopecia agent, typically having a
differing mechanism of action, using a dosing regimen that promotes hair growth
in the patient. This can refer to simultaneous dosing, dosing at different times
during a single day, or even dosing on different days. The compounds can be
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5 1f desired, the conmpounds can be adm nistered
directly wthout any <carrier. However, to ease

w@elvsnsser ati on, they will typically be fornmleCEB200N®229

phar maceutical carriers. Likew se, they will nost
typically be fornmulated intqg,. dermatol ogical, or
cosmetlc carriers. In this azﬁ)plication the terns

ddrnmtabé@gepwditely@béh 86 comBﬁhed GRS BRtrighe foﬁﬁﬁléilcﬁ{ are
ﬁ% use mterchang"e‘% They refer to 10
f SFHTNAE? G £ RENG Sk %%Srﬂf%fife%&rﬁbsﬁ bglowect Iy to

the skin or hair. Pharmaceutical and cosnetic
conmpositions can be manufactured utilizing techniques
known i n the art. Typically an effective anpunt of the

ﬁ '¥g be adm xed with a
pharmaceuti cal l y/ cosnetically acceptable carrier. 15
For orlatHesiea thiesompbiiods cante anmm‘plewmiﬁdlmny Behout any

f li,d

LT ORI I TR
seismassubingl,caoiers mikesiise) they Soll nﬂsuypibaIWOﬁ&gmdlﬂéﬂmt@ an
B FRITIEE o i, QP S Eb BT S
f ¢arn@*r snd;‘twhma’sc”lcan'teoaea bamg:msteﬂemtewmdng:éabtys traéyt Fefétto

o Efths SRR T 2 RRE BurBl E bt "can be

tableted with conventi onal t abl et bases such as

| , d
w th B RS RE R PRDsRBE P uTo GRS ean bR mew b ol vilizing
dieshniqusgrkadwndn thagaehﬁ;z%eajlgrangﬁfepmxearmm af b c@ﬁlpplénd will
ricant such as stearic acid or
aéegéd%&e@\%ltﬁa %Qh&eﬂy o%p%tgzgﬁya?chﬁia% @ epar ed

gnesi um st ear a
by di ssol ving the actlve i ngredi ent in an aqueous or

I I bl
frotacit B T R Y N ey e
d@erdtrzrepeframﬁun@ aagepm&s Bils, aaweiprlez@’lfgéﬁgmwﬁs @?ﬁﬂ%r&
o) e r parenteral, admni s i on
SBE SISO b i uo el e tielets cLey
a_zrduepnya;enaem pyrmrcm mmg dal exaapid, euﬁmﬁtﬁdﬂbrmtﬁls@nﬁdn@s
e tion _or a_ suspension ustratjve of
SlbRSpR s itiatl fivde, And LS RERTL W ihewgal e supganed Telease
Zﬂeﬁdr@lﬂﬁﬁm PCT/ | B2005/ 000229 -21 saline, dextrose
solutions, fructose solutions, ethanol, or oils of

animal , vegetative, or synthetic origin. The

phar nmde aattheadémioadimert; theepmaosndLefRoinbla | can be tableted with
etc., as are known.in the art.

T TN CE I A
i qombirtatie aith blndel'seyucmaqs adasia, bemnstaehpbvgsbtinhdisintegrating

Ca%reﬁg 83}9 sttato sl,Jtarch or alginic acid, and a lubricant such as stearic acid
or magnesium stearate. Liquid preparations are prepared by dissolving the active
ingredient in an aqueous or non-aqueous pharmaceutically acceptable solvent,
which may also contain suspending agents, sweetening agents, flavoring agents,
and preservative agents as are known in the art.

For parenteral administration the compounds may be dissolved in a
physiologically acceptable pharmaceutical carrier and administered as either a

solution or a suspension. lllustrative of suitable pharmaceutical carriers are water,
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5 as is known in the art. The conpounds of this
invention will typically be adm nistered topically.

wa\sooass2her ei n, topical refers to applicati onPGf/IB20€5/000229

conmpounds (and optional <carrier) directly to the skin
and/or hair. The topical e,imosition according to the
10 present invention can beg In the form of sol uti ons,

Eélfnleoél‘éetro%élsﬂlﬁﬁonscfrﬁ&ﬁ& sol@iont &R, dricl98rasal,
sprays, gels, foams, roller sticks, or any other

vegadiivar picsynthed iy Tha phagmaceuied!eatTisr By alspripntain

E@s&%ﬁvéﬁb%@% ashRli@swA th ﬁ]@%fr‘ieWHénQﬁe compounds are
g@ar maceuti cal 15 co osi tions, particul a

ﬂaﬁﬂm%a?r@gumaswéﬁy {heyrigay alse Eﬁ disspiyed @ecea%brP%%%' fluid
a98 Kowhhe tfecaRounds corresponding to Formula | above.
Such dermatol ogi cal conpositions will contain from
0.001 % to 10% w W% of the conpounds in adm xture

Wi th ghdes &Ad&gjfﬂﬂélny ROANAN §BlcaINCES sdifihistearbd ol
typically, mP(tr)om 0. toe \N/V\PA)@gf ty:e con‘g% unds. dﬁgjc

é‘ér‘f‘ﬁ%‘% heieg {onigal ref@rw EBFP“P?/“O(S‘ED Aserarpunds fAnd oriiopy) 4
thafiBs didetpto tld'8kif SRYEF har. arhé eipidaPBorhgoditionerbediriglo the

Rem ngton''s Pharnmaceutical Science, Edition 17, Mack
pLasPNSRYaRomsan beinsing dorme spifions, Iefioas. alviesrC8RMBow t o

Bfn%ﬁ@rﬁt@ ipesdmES spkdyat Qél’s!‘%an:fsh folleP BRARS| <§r| ém%tﬁ?é?‘f&hﬂl!dﬁgn
to the |nvent| on can al so consist of solid

FREIpal ¥6PH HsIIBRIIIYut i ng cl eansi ng soaps or bars
These conpositions are prepared according to the
usual _nmet hods. The conpounds can al so be used for the

hair iTRYS Wefurtgqerrﬁr@podé{aﬂgéﬂgtes 1o, cespRiic;of pparmaceutical |

@GMS@élﬁor@ Wld%r%@hﬂ&bl@@ﬁal RpoBitibhe WhithBoPdprieé ealeBst
enmul si ons or mpusses, or alternatj Velréatologlcal

paeﬁftbfeca@r}pegaqis esrRsBdinGied-oxnula | abgye Sush dg"

ﬁ}.?sé.h&rstw.m BERRINRFRS 6.0 €% tér HE%CHWROE1 the @BmPeGRIsdh Ng
i nvention can al so be a hair care co

@ﬁa\mtweaﬁm darmafolegicaly Aperpiable carHp 28R Mora iyPIC 8&5{ Ef’ﬁm G

ttdS Sl Aot ed b&ﬁpo@d&%dh%nfbb@iﬂ@ﬂéwn @ﬁiloall?bﬂﬁé plied from 1
onposi ti on, | otion or Ogtr eventing hair

|t@§§meé1d@"y Tﬂ'éeé?ﬁﬂ?h§§“%“°f‘h%d'(ﬁﬁe? Buents 35

iphatRScctREABRINeS)] EdonCTRREK PLUBIRHIASAY Bhdith, IFA fohg
invention are those conventlonally used in the fields

clsyssien edow/io PeRE SBEROIMBRINNSB2005/ 000229 - 22 The
medi ci nal and cosnetlcs cont ai ni ng the conpounds of
the invention wll (ﬁ_}qally be packaged for, retajl
di st r iThatcrBRositions acgar tPé'l‘Qe'an?”t’l?Hr?Gf‘ é@?lﬁ"@?'St of 5glidy
@’réﬂaﬁ;ét%s%hét|tmgldﬂ&ﬂblﬂg a4k daRkaTaesd SorpdERACard O

instruct the patient how
prepared according to the usual methods.

The compounds can also be used for the hair in the form of aqueous,
alcoholic or agqueous-alcoholic solutions, or in the form of creams, gels,
emulsions or mousses, or alternatively in the form of aerosol compositions also
comprising a propellant under pressure. The composition according to the
invention can also be a hair care composition, and in particular a shampoo, a
hair-setting lotion, a treating lotion, a styling cream or gel, a dye composition, a
lotion or gel for preventing hair loss, etc. The amounts of the various constituents
in the dermatological compositions according to the invention are those
conventionally used in the fields considered.
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5 to use the product. Such instructions will include
the condition to be treated, duration of treatnent,

waolomsogp3zehedul e, etc. The conpounds of For mul BCT/IB2AY5/000229

al so be adm xed with any inert carrier and utilized
in | aboratory assays in ordey to determ ne the
concentration of the 10 coﬁ%%unds Wi thin the serum
urine, etc., of the patient as is known in the art.
The conpounds may al so be used as a research taqo

Wi | e TRAESIRNGN BPGFPSmRticn edHaiabgthe BeRPeYNds Ok Hedpyaskon
Wllltbplﬁ@%ef é&ka@&@ﬂﬂeﬁ@aﬁnﬁd‘h@h @i, an'atrtldm- bi m@rﬁjfacture)

der st ood LEG i s capabl e of further 15

Suah itz @Ha'e@' Rnd Pa‘fiﬁlgﬁ?! It 2 B1enper tpinstivgiihe patient how

f@uﬁth@wod(ﬁf mbm PRFuctiehS Hill ifclud Al o B trddisy,
in general, the principles of the

i nvention fol

AHRLRR Pg‘iﬁeat%?ﬁat p?l%'%%%‘fh?@“@u%tﬁ depart ures fromthe
present disclosure as come within known or customary
practice within the art to which the invention. The

f ol | oMRGOMBRYSIE Eoupida hingy @bﬁocbﬁ adimjxed Wih gy ingrt carrier
BhE SEIPEE 6h laBoRkdH? Bsdals fridrbibetn dekérhlﬁffertﬁé Rohdttréfbon of the

i nvention. This disclosure should not be construed as

PPWPWW@ WithiD 1R P&, SN BIang therhmliRst as (adnownap Biscsbdhe
g FH20R4\0R82 B8 usedads drebleh tddl. (1
2S) - 4- ( 2- Fydroxy 1

nethyl propoxy) trlfluoronethyl benzonitrile 5 F3C
F3C N=f \ F OH Nom THF OC -
NaH ( M”zl@gjhe qumt'%ﬁjoemée%@g@ Ioranpetionsvithy spgeifiglr v
%H’Bod“@%ﬁb thereet, Qﬁ)m ﬁéhné’er&neénwﬂﬁ% 6H£a%ioc1; aTﬂ%h g

I's

m%f@a@wdéhlﬁ @P@l&amn '@@tﬁmedlte CﬁV?fLﬁné‘é/a”éFf&“ﬁdW@é Wy
bhgptagihstdr ek ifderfion followmg in general, the prlnc les of the invention
fluoro-2-trifl uoromet benzoni tril Tpe reaction

ANG ingluslingzsiich depariities @@nfﬂaﬁ- prfseméiiﬁclosumcogl%wwob@wn

3F BRIGHEN Practis wkhikiihg Srt WARhIER 812 ifldrtibs dTlTeofblkﬁ/ﬂng
addi tional 2 hours, at roomtenperature,

Prampleaand Bielogica! date ifchring PrREENHED I Qrflerdp fléﬂ@r i"uﬁtéaie the
Wabkftion. ?ﬁfsro?é‘cﬁc%gré’!rbhld‘ﬂotﬂbﬁé c@ﬁs@ﬂu@ﬂ %sml?hlt?hgaﬁ)e lﬁ'véntlo-ﬁt?ﬁany

product 15 was purified by col um chromatography,
TEPARr-hexane: ethyl acetate=5:1 to 1:1 as elute to

yield the pure product.
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MS: 260.0 (M+l for Cl2H12F3NO2). LCMS: C-18 Col um
(509%420 / 50%CH3CN), Ret. Tine: 1.81 mn 20 EXAMPLES

wQ2@3F/08820g t he general procedure of Exanpl e 1pCDhiB2005/000229

substituting the relevant starting materials, the
conpounds described in Table | were prepared.

Chr omat ogr aphy was perforne%? on a Foxy 200 fraction
col l ector, using prepared 25 Biotage Silicon Cel

col um, (vvater:mathyl nitrile was used as the elute
solvent, 50:50, in all mfeé except 8,16, 17, 26
WS, 2$)- M(Z Hiyaresly-a-nasihyl ey -t o@imethyl-benzonitrile
water:nethylnitrile). The nmass spectra in Table | were
recorded with an Hewl ett Packard mass spectroneter.
30 WD 2005/ 080320 PCT/1B2005/ 000229 -24- TABLE 1
Exanpl e Structure Nanme RT Base Peak (1 R 2R)-4-(2 F3c
HydFgxy-1- Ms: 260.0 (Mr1 nmethyl- 1.85 Nsc, oH pr

poxy) yl - or Cl12 12F3|\m) ’%a}lfggéom trile
)

rrl-
CHp oyer--FyI - fo C12H12 JY be t of'l e
-(2- Hydroxy 6- F3c nethyl heptyloxy)-2- 1. 95 M5: 316.
(M1 4 N rifluoronethyl- for ClL6H2OF3NQ2),

benzomdH {d.%0g, P4 mmol) was suspended in 15 ml of dry THF, then
(2S,3S)-(+)-2,3-butanediol was added (0.32g, 3.45 mmol, in 5 ml of dry THF).

This mixture was stirred at 0°C for 10 minutes, followed by the addition of 4-

fluoro-2-trifluoromethyl-benzonitrile. The reaction mixture was stirred, 0°C for 1
hour, under a nitrogen atmosphere. The mixture was then stirred for an
additional 2 hours, at room temperature, in a hood. The reaction was quenched
with 25 mi of distilled water, extracted with ethyl acetate (3 x 20 ml). The product
was purified by column chromatography, using hexane: ethyl acetate=5:1 to 1:1
as elute to yield the pure product.

MS: 260.0 (M+1 for C1oH12FsNO,), LCMS: C-18 Column (50%H,0 /
50%CH3CN), Ret. Time: 1.81 min

EXAMPLES 2-27
Using the general procedure of Example 1, but substituting the relevant

starting materials, the compounds described in Table | were prepared.
Chromatography was performed on a Foxy 200 fraction collector, using prepared
Biotage Silicon Gel column, (water:methylnitrile was used as the elute solvent,
50:50, in all examples except 8,16, 17, 26 which utilized a 25:75 admixture of
water:methylnitrile). The mass spectra in Table | were recorded with an Hewlett
Packard mass spectrometer.



F3C - (2- Hydr oxy-

rifluor

onet hyl N benzonitrile f

or

octyloxy)-2- 1.76 Ms: 316.2 (M+l
C16H2OF3NOR)

OH F3c

WO ¢@silgide@oxy- but oxy)-2- 2.50 MS: 260.1 (Ml PCTAB2005/000229
"OH rifluoronmethyl- for CL2H12F3NC2) benzonitrile WO
2005/ 080320 PCT/ 1 B2005/ 000229

F3C butoxy)-2- 0.91 MS: 26024 (Mr1 8 rifl uoronethyl
/ \ o~""oH benzonitrile or CL2H12F3NCR)

- (3-Hydroxy-hex- 9 OH -enyloxy)-2 2.42 V5. 280.0 (M1

-25 (3S)-4-(3-Hydroxy-

N

A

F3C

benzonitrile

i fl uoronethyl- for C14H14FBBJC}2)1 ! benzoni trile 3 OH
In = IU)(y-Z CIEFTI \I\legr_].
?W 1but oxy) - ?tf‘ktdr?’u fl uorongt hlearq Ql%-ﬁMF%?\ﬁﬁZ eak
N benzonitrile - ( 3- Hydr oxy- Z(1R2R)14-( 2-
di met h I-pgoopoxy) N oCH a- trlfH-IymoiJﬁBIhyl- /.
Qenzon?trl I - dr oxy- 3- F3Gnatyhy| - but @QM%?Q\%Q (M+1
D74. 1 uommet hyl - [@oR&xy)- benzjoni tior CeHIFENO,)
13H14R§'3/|\I@ Ptrifluoromethyl-
benzonitrile
4-(2-Hydroxy-1-
s methyl- 1.80|MS: 260.0 (M+1
/—{\ >\ OH propoxy)-2-
N// OJW/ trifluoromethyi- for CroH12FNOy)
benzonitrile
4-(2-Hydroxy-6-
F-C methyl-
- trifluoromethyl- for CieHaoFaNO5).
O/Y\/\( benzonitrile
OH
FaC ” 4-(2-Hydroxy-
octyloxy)-2- 14 76| MS: 316.2 (M+1
5 trifluoromethyi-
N/ OW benzonitrile for CieH20F3sNO,)
OH
FaG 4-(3-Hydroxy- ..
. /\/l\ butoxy)-2- 2.50|MS: 260.1 (M+1
N/ o oH trifluoromethyl- for CioH42F3NO)




N - (3-Hydroxy- F3C a, 2,4-trinethyl -

rifluoronmethyl- N N o benzonitrile

pent yl
F3C 4-

oxy) -2 COH
(2- Et hyl - 3-

wadoosipsizexy- MS: 316,.2 (Mrl N/ \ o hexyl oxy)PCFIE0&/000229
for Cl6H20F3NO2)
-[2-(1- Hydroxy- Ms: 316,.2 (M+l 15
et hyl ) - hexyl oxy]-2- 1.6 | N-23-fl uoronethyl - for

C16H20F3NO2)

Hy dr ox\

-1- et hyl -

rifl uoronet

hyl - benzonit

rile 3/ \

OH benzonitrile (1 S,3S)-4-(3 F3C

M5: 274.0 (Mrl 16 butoxy)-2- 1.03

or Cl1t
benzoni
B74.0 {
~0H |
PCT/ | B

£2C 18

H14F3NQ2) .
trile

)

g\
T Y

ri fTuor omgEeyH-(BlHydeoxgf
(1 R 3R -4-(3 Fifotyydroxy-1

17 butoxy)-2- 1. G@fli@emehgH14H

MR
i f1/0Noret hyl]
POOSNL00279 261 - (4- Hy

D N o~~~/ CH rifl uorom
== ™~ O T ST T OITT

benzoni t

serizenie 2005/
droxy- Ms: 24

—)

thiy :
g;@;\?% EW(M“
0803F20C12H12FsNO,)
0.0 (M1

VAl for
- o1

T L0

C12H12
’?74. 0

|aYEL SaXVAVAY
oot OXY

E3INCD) .
M
Y

N

benzonitrile

OH
0/\/K/\

t
tenylo 39_23{49% §
trifluoromethyl-
benzonitrile

YPreX

J
2w | MS: 280.0 (M+1
for C14H14F3N02)

10

OH

4-(3-Hydroxy-2-
methyl-butoxy)-2-
trifluoromethyl-
benzonitrile

2.12|MS: 274.0 (M+1

for C13H14F3NO3).

11

4-~(3-Hydroxy-2, 2-
dimethyl-propoxy)-
2-trifluoromethyl-
benzonitrile

12

FaG

4~(3-Hydroxy-3-
methyl-butoxy)-2-
trifluoromethyl-
benzonitrile

MS: 274.1 (M+1
for Ci3H1aFsNO,),

2.25

13

4-~(3-Hydroxy-
2,2,4-trimethyl-
pentyloxy)-2-
trifluoromethyl-
benzonitrile

14

4-(2-Ethyl-3-
Hydroxy-
hexyloxy)-2-
trifluoromethyl-
benzonitrile

MS: 316,.2 (M+1
for C16H20F3N02)

3.8

15

4-[2-(1-Hydroxy-
ethyl)-hexyloxy]-2-
trifluoromethyl-
benzonitrile

MS: 316,.2 (M+1
for C16H20F3N02)

1.6

16

(15,35)-4-(3-
Hydroxy-1-methyl-
butoxy)-2-
trifluoromethyl-
benzonitrile

MS: 274.0 (M+1
for C13H14F3N02).

1.038

17

FaG

(1R,3R)-4-(3-
Hydroxy-1-methyl-
butoxy)-2-
trifluoromethyl-

benzonitrile

MS: 274.0 (M+1
for Cy3H14F3sNOy),

1.02




19 off butoxy)-2- 1.52 N- o rifluoronmethyl- for
Cl3H14F3NC2) benzonitrile 3 OH -(4-Hydroxy- NS
w5083kl O N heptyl oxy)-2- 3.10 rifl uor one€TB2005/000229
for C15HL18F3N02) benzonitrile -(4-Hydroxy-1- F3C
propyl - butoxy)-2- Ms: 302.1 (M+1 1 rifluoronethyl -
3.16 for CL5HI8F3NC2). N /™ -J OH benzonitrile
(4-Hydroxy- I- netnyl-pentyfo : xv238. I (MF1I_ 2 F3C
L ri1uomet hyl - 2. 27 OH belsganiial e fo] |VS 2600 (Ms

1AHLOF (1.8, 4S)54- (4 Fiimikdhdtng- - Mt hYkodSiH,,FNO
35, 1 (1 F POty oxy) - Bamaiabro | O

rFtooromgrhyt - for CrH4RI6eF3ING2 4. e F3C
f - Hydr oxy— M5: 274.0 (Ml 4pf)pRALYI oxy MSHi74.0 (M+1
| uor o -

e
SHLAF3NYHluorometfyit be}ég bt ¢ L EFNO,)
(5-Hydloxy= MB: 288.10 (M1 Penblmkinexyl oxy) t2- )

I = 1 = NYAADN!
=

o T for—Ci4HIpF3N02) benzoni [rite

n

[14H16H3NO2) .

Fopronmethyt—=
30 - (5 Hygrexy-3- MS: 288.2 {@n#iHydsoxy-
hyl -j#en ?&'gf)\/?@?f' N -t r jheptytoxgh2t hyl |

trifluoromethyl-
benzonitrile

3fio

MS: 302.1 (Mi+1
for C15H13F3N02)

4-(4-Hydroxy-1-
propyl-butoxy)-2-

MS: 302.1 (M+1

21 trifluoromethyl-  |3-16
//—OO/E:\/OH benzonitrile for CrH1aFsNOo)
N
4-(4-Hydroxy-1-
o methyl-pentyloxy)- MS: 288.1 (M+1
22 ¢ o-trifluoromethyl-  |2-27 for CiaHieFsNO,)
//_O\O/k/ﬁ/m benzonitrile 4t et 3T
N
(1S,4S)-4-(4-
Hydroxy-1-methyl .
F
03 _lr bentyloxy)-2- 5 g | V1S 288.1 (M1
"\ o, trifluoromethyl- for C14H16FsNO>
° benzonitrile
4-(5-Hydroxy- .
” FaG pentyloxy)-2- 104 MS: 274.0 (M+1
//‘Qo/\/\/\m trifluoromethyl- for CyH1aFsNO,)
N benzonitrile
4-(5-Hydroxy- .
- Fs hexyloxy)-2- g | VIS 288.0 (M
/ 0/\/\)\014 trifluoromethyl- for C14H16F3NOy)
N benzonitrile
4-(5-Hydroxy-3- )
b6 FoC methyl-pentyloxy)- |1 01 MS: 288.2 (M+1
//—G\O/\)\AOH 2-trifluoromethyl- for Ci4H6FsNOy).
N benzonitrile
2-Chloro-4-(3-
c Hydroxy-2,2,4- MS: 282.1 (M+1
i /—O i frimethyl- 1O GueHaCINO)
7 o/><H/ pentyloxy)- 157720 2.
benzonitrile
E.C 4-(2-Hydroxy-oct-
A ’ 7-enyloxy)-2- 3.19/MS: 314.1 (M+1
trifluoromethyl-
¥ O/YW\ benzonitrile for GreH15FsNO2)
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O OH benzonitrile -Chloro-4-(3- c¢' Hydroxy-2,2,4- M
282.1 (M+l 7 off rimethyl- 1.70 pentyloxy)- for

W@IHEAB2N02) .  benzonitrile F3C -(2-Hydr oxy- oRCF/IB2005/000229
-enyl oxy)-2- 3.19 Ms: 314.1 I\/H 6 ~—~/ \ o _
rifluoromethyl- for CL6H18F N - benzonitrile OH
WD 2005/ 080320 PCT/ | B2005/ Ot -27 EXAMPLE 28

2- Chl or 0- 4- (4- hydr oxy- I-nEthyI pentyloxy)-benzonitrile
HCOH30 CH3 3 Cd Il 5N To a solution of
2, 5-hexanediol (28 ng, 0.240 mol) in tetrahydrofuran
was added an excess d!XMPBEQ' um bugoxi de. The
adm xt irred, , n L
2-chl o O’F‘T 62% SR, sPe §3§°¥B3:be(9.zwllﬁml ) was
added. The adm xture vvas st at room tenperature
for 72 hours. Purification by reverse 10 phase high
pressure chromatography elutifng with a sol vent
gradient (15%of 0.1 %for cid/ CH3CNin 0.1 %
formc acid / water to 100% of O0.1%formc acid /
wat er) provided 28.4:ng o chl or o- 4- (4- hydroxy-1
- met hyl - pent yl oxy) - ben&I ile. 1H NI\/R (CDCI3) 6
7.50 (d, 1 H, 6.95 (m™1 , 6.79 (br d, 1 H, 4.43
(m 1 H, 3.79 (m 1 H, 1.189-1.40 (m 4H), 1.30 (d,
3H), 1.17 (d, 3H; MS mz 253. 15 EXAWPLE 29

To a solution of 2,5-hexanediol (28 mg, 0.240 mmol) in tetrahydrofuran

was added an excess of potassium butoxide. The admixture was stirred, briefly,
and 2-chloro-4-fluoro-benzonitrile (37 mg, 0.240 mmol) was added. The

admixture was stirred at room temperature for 72 hours. Purification by reverse

phase high pressure chromatography eluting with a solvent gradient (15% of
0.1% formic acid / CH3CN in 0.1% formic acid / water to 100% of 0.1% formic
acid / water) provided 28.4 mg of 2-chloro-4-(4-hydroxy-1-methyl-pentyloxy)-
benzonitrile. "H NMR (CDCls) & 7.50 (d, 1H), 6.95 (m, 1H), 6.79 (br d, 1H), 4.43
(m, 1H), 8.79 (m, 1H), 1.89-1.40 (m, 4H), 1.30 (d, 3H), 1.17 (d, 3H); MS m/z 253.

EXAMPLE 29
2-Chloro-4-(3-hydroxy-propoxy)-benzonitrile

N
Il

Cl

SN
OH
To 1,3-propanediol (320 mg, 4.2 mmol) was added sodium (21 mg, 0.92
mmol). The mixture is stirred at room temperature for 10 minutes and 2-chloro-4-
fluoro-benzonitrile (156 mg, 1.0 mmol) was added. The reaction was heated to
105°C for 24 hours. The reaction was cooled to room temperature, was diluted
with water and was extracted with Et,O (3x). The organic solution was dried
(MgSOQ,), filtered and concentrated. The residue was purified by reverse phase
high pressure chromatography eluting with a solvent gradient (15% of 0.1%
formic acid / CH3CN in 0.1% formic acid / water to 100% of 0.1% formic acid /
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2-Ch | oro-4-(3-hyd roxy-propoxy)-benzon itri | e N
Cl OH 20 To 1, 3-propanediol (320 ng, 4.2 mol ) was

w@edmedssedi um (21 ng, 0.92 nmol). The m xt ur ePCHIB2005/000229

stirred at roomtenperature for 10 m nutes and
2-chl oro-4- fluoro-benzonitrile (156 ng, 1.0 nmol) was
added. The reaction was hedfed to 105C for 24 hours.

The reaction I

SRl SP2RR A2 AU ASTIROR Bt g

(OTI9 5gABA (o, 96)),Ut.0®am vidd, 6185 édtl, 25),(Avt04H), BidBt(e blki204

Gﬂ%ﬁoncentrat ed. The residue was purified by reverse
hi gh pressure chronatography eluting with a

solvent gradient (15%of 0.1 % formc acid / CH3CN in

0.1 %formc acid / 00%of 0.1 %formc acid

prowé’g:%i/ 08%38)(&3 xy-b TeRPerittile- 28 water) to

2- chl or o- 4- ( 3- hydr oxyj propoxy)-benzonitri le. 1H NWR
(CDCI3) 5 7.54 (d, If OO(m 1 H, 6.85 (dd, 1
H, 4.15 (t, 2H), 3.83 2.04 (m 2H. 5
EXAI\/PLE 30 2-Chlorovg ut oxy) - benzonitrile

réllo%ng @3 A{:F g&édﬁi@ d’&cﬁl&& fBf Eplé QQdEﬂQ‘futdmdmf armL,

utanedi ol (1

n@mm@)jwaa; tanciecominca aoao- e bS@%H'iet](?W @9 19@"'??8,') for
éﬂr BolTEU kodrl 'E 2R PRrifdatib® BﬂPé\/@F@%H&hQ hiyh pressure

ur i |cat|on reverse phase

chiooraiegsapyyting with s gplvint ﬁ@l%?\ﬁe))?f Qﬁ 2&!9%‘? apidd o, of
Q)I-{ECI’@ ih 6r1 83 ﬁl?d &hid / watEBeN 009 & ol1 pibreieraéid Awatbry provided

ekt - viuhan beyeatis, SUEL SRS F57
%H&%m %Q dé, $HH@%3 @@H} 3471 9621%1(9@ (ml2H), 1.2 B3

(m 2
PHF2MB1226.12M+1) I\/B 226. 1 (I\/H) EXAI\/PLE 31 20 K
2- Chl or o- 4- (1- hydr oxynet hyl - al | yl oxy) - benzonitrile N

/[ OHd Ol
EXAMPLE 31

2-Chloro-4-(1-hydroxymethyl-allyloxy)-benzonitrile
cl o/%
CH,
Step A: 1-(tert-Butyl-dimethyl-silanyloxy)-but-3-en-2-ol
To a solution of (+/-)-3-butene-1,2-diol (500 mg, 5.67 mmol) in CHCl, (25 mL)
was added imidazole (444 mg, 6.53 mmol). The solution was cooled to 0°C and t-

butyldimethylsilyl chloride (1.0 M in THF, 6.24 mL, 6.24 mmol) was added. The

reaction was stirred at 0°C for 15 minutes and at room temperature for 1 hour and

30 minutes. The mixture was diluted with aqueous NH4Cl and extracted with
CH.Cl» (3x). The organic solution was washed with brine, dried (MgSOy,), filtered
and concentrated. The residue was purified by medium pressure chromatography
eluting with a solvent gradient (5% EtOAc in hexanes to 100% EtOAc) to provide
827.5 mg of 1-(tert-butyl-dimethyl-silanyloxy)-but-3-en-2-ol. 'H NMR (CDCl3) &
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CH2 Step A
1-(tert-Butyl -dinethvl-silanyl oxy)-but-3-en-2-o0l 25 To

w@2®shsmseon of (+/-)-3-butene-1, 2-diol (500 ngpPCBIERA05/000229

nmmol) in CH2CI 2 (25 nL) was added i m dazol e (444 ny,
6.53 mmol ). The solution was cooled to OC and t-
butyl di methylsilyl chlorid@€%1.0 Min THF, 6.24 ni,

6.2 I d h [ e

251 (oo e TuSde Foli 4 700 BMIEH G PRgdad
89), vigoys e3H), Bloe (sieH)LME mag0Ri | uted wi th aqueous NH4CI
and extracted with 30 CH2Cl 2 (3x). The organic

sol ?tﬁ.ﬁogng B9 RS Wi B iy o il A a chioro-

by nebknmoniilessur e chr omat ography eluting with a
solvept JALRRLESH 14 Ric (A0 Bfndl - BRAAISS)-b - SRR g,

to pr
$46themdl) DUTHF (26 mk) amn?sm was gtided Hotassiurg teshbytoxge (11¢M in

MG 6 ST o Mo AR ARGRRRSEH L8 RS Sng 5 2hior
A-flcdpro-tBer@bnifrdel (847 ri),,5.45 mmo()d\@s addegipt —(8° @gTIQ% reagpq)n was

itlr(ade%ttrbgﬂr%mp%gtﬂ% ﬁor%g %DF @%n}?hﬁé ?Vﬁh l\/\sater and eét)l('a/clztedZngh

Et@A@(sxﬁ Tﬂnermganld; smwtmnmeam@bnpdwnbrwaier and brme dried

N&%@Q fd) %Lﬁb&%ﬁ?&m&i%ﬁ%b 23@7 gbé’lta $1 (?ﬁ\xtare%m 1-(tert-
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mason @k, 7026, 2H), 5.286.78T 2542 5@2\/@5”%&) 45£5 . ),
t 2 t
At G PhcT Bl 8 oPlom Ayl ets, G DEL IR Y POr e oH.
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mnutes, was diluted with aqueous NHAC and extracted
wth EtOQAc (3x). The organic solution was washed with

The residue was purified by nedi um pressure

chromat ography eluting with a solvent gradient
(hexanes to 100% EtGAc in #Oxanes over 70 minutes) to
provide 112 ng of

2-chl oro-4- (1- hydr oxynglﬁy!ﬂ'gl#oxy) -benzonitrile.1H

NVR (CDCI3) 6 7.55 (d, 1 H), 7.04 (d, 1 H), 6.89 (dd,

n ,H) 3T§98E?<a$wp§3yﬁhedluwﬁtze§§/ egéeéﬁorgéﬁ(ﬂééggéé%e%ﬁ 1-

rr%@h VESABIR- R éifidorbhicthyEs@mhiilé Lthé besdub dfiismptesas. t h
preparatl 0351 ofl (1Ir S, 49) - %1’2!(@4 Ilwydrogy fb - °

nmet hyl pent yoxy)-2-trifl uoronet hyl -benzonitrile, the

pr OdU%(fe v 605*%'@%%{&1?3 m%s@@%bém%ln RodThIN6F Gty TOIF, jt wass

suspen

S obg 0E i Y. Jo! K b oo b A e R 2.5
iﬁé%n%@%@’é) % 120 ek ggﬁ‘ﬂ#@' Thel didt Wad Addedired wite thitovigh a

was a rop wi se through a dropping

fdkﬁwﬂ fONRdl 03@( 30 Min., thid irixtoviextas stirred at 6PC foresd rain, Den RT
for 60 mn, then RT 10 30 min., it was re-cooled to
BC nhiaf umsael«bonlgd 1he°@ béforeoadsiing the 4-fluoro-2-

trifluororet t f

e oratR SR RS 260 gy ot GRYBF R o i TH thaction
s et SR a{}l%oéjté RATGndarNS el aevhmaBy hext tag). Taaesdction
was nonitored a TLC %Hex Et hyl 1) and
we@svonitoecHay TG (e Y| aFﬂ*@t%ﬂuﬁeaﬁlo(é@ﬁl

di ssolved in 80 m of mxture sol vent (hexane et hyl
acetate=3:1), colum purification usi n

acet atRsiiBeatiop: The cryde PWQU@I "Kﬂsé"?s@ ‘ﬁjén gmBﬁiurg %EI\//ent
gHeﬁan?%?lllJ EE‘etheQ?HWcolu% pulihdAtioh L%RngTh@xa(hermﬁym ds of

ave affinity for the andro

Bebtsio~gt 10t 96 a3yt AR O tof RUToF BT eL SRV
conpounds using the human receptor. The description
bel ow describes how the assay was carried out. 25
Conpetitive binding anal ysis was perfornmed on

bacul ovi rus/ Sf 9 gener at %q!@%gét racts in the
presence or absence of concentrations of
t est agent and a fixed concentration of

3k di hydr é)otn%ou?lag OF BN EhuladhaPE Linfy fdr HRE &idrodeM r@ceptor. This

affinity has been demonstrated for selected compounds using the human
receptor. The description below describes how the assay was carried out.

Competitive binding analysis was performed on baculovirus/Sf9 generated
hAR extracts in the presence or absence of different concentrations of test agent
and a fixed concentration of *H-dihydrotestosterone (*H-DHT) as tracer. This
binding assay method is a modification of a protocol previously described (Liao S.
 et. al. J. Steroid Biochem. 20:11-17 1984). Briefly, progressively decreasing
concentrations of compounds are incubated in the presence of hAR extract
(Chang et al. P.N.A.S. Vol. 89, pp. 5546-5950, 1992), hydroxylapatite, and 1 nM 3
H-DHT for one hour at 4°C. Subsequently, the binding reactions are washed

three times to completely remove excess unbound ® H-DHT. hAR bound SH-DHT

levels are determined in the presence of compounds (= i.e competitive binding)

filtered and concent r at BOT/IE2605/000229



bi ndi ng assay nethod is a nodification of a protocol
previously described (Liao S. 30, et. al. J. Steroid

w®r@sioguseo 20: 11-17 1984). Briefly, progressi vePgI/IB2005/000229

decreasing concentrations of conpounds are incubated
in the presence of hAR extract (Chang et al. P.N A S.
Vol . 89, pp. 5546-5950, 1992)-, hydroxyl apatite, and 1

A sompeBtle 106 B3 En R O TprRRE BRisER! (e Mimurn
bbﬂmgét@imﬁ)mdﬂvgeig;@(afﬁmw tdr)l tHzoh ARl :s’?ﬁﬁ;flsﬁcri ag ﬂl@cdmu?dration
Shaonna &t BAenor R OB gl o S5 68 e o
BEIbiM 320048 o022 ts thed Weandbtainap fm_esélebtedl oevrgloandtso (regorted
B 1 Re S bl R T T, % o e haR i s

expressed as the concentration of conmpound at which
one hal f of theTﬁ?ﬁiﬁpﬂ"m binding is inhibited. Table Il
bel ow provi des t results that were obtained for

ssbhepleed Staurhoeinds (repor%e\:ﬂ%Bindiaga is the nean of

%ultiplﬁ tests as shown kagYWHM)ABHE Il Exanpl e
tructurle AR Binding # | % 1 3 351 (¢c) OCH

N~ 2 F3¢ 508Q(c) 3 F3 66|68) (O OH|N' 4 3 442 (a) N
OOH5 3/ \Bxn(a) |6/ 3/ \ e 41§ (a) OH7 3 274
(a) NOgr @

N

2 FsC 501 (c)
;(/—G\@““'H.‘.\\«\OH

3 66 (b)
N//—G\O/krm

4 T 442 (a)
N//‘@\«\/\/\(

5 E 32 (a)
Y o/j)/\/\/\
H
6 e 415 (a)
e GOSN
OH
7 Fa& 274 (a)
N//_G\O/\/LOH
8 Fa& 213 (a)
N//_O\ 0 K
9 B oH 268 (a)




OOH 9 3 OH 268 (a) WD 2005/ 080320 PCT/ | B2005/ 000229

-32 10 F3 OH 70 (a) N 113 706 (a) / / \ O~\ OHN
WA200588B70 (a) N b O OH 13 3 442 (a) N/ / \ BCOH2065/®0229

OH 260 (b) N 15 3 210 (a) N16 N3 6 (a) O J""' OH

- 17 N3 _ 107 (a) O- OH 18 3 74 (a) N 19 3 505 (a)

OH NO20 3243 (a) OH NI2-21 3 808 (a) / \ ~'

1 N
TO STINE R

o 70 (a)
V4 2 >\O/\(K
N
11 706 (a)
N//_G\O/X\OH

12 FaQ 27 (a)
N//_G\o/\/kcm
13 Fa 442 (a)

14 Fo& oH 260 (b)
15 Facz 210 (a)
H

16 Faq 6 (a)
N//_G\o K

17 107 (a)
N//_‘Oo o

18 P& 74 (a)
N//—QO /\/\/OH

19 F3CE 505 (a)
H
N/ O/\/Y O

20 P4 243 (a)
N//—O\O/\/;/OH

21 808 (a)
22 Fs 185 (a)
N//—b\o/k/\r o
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22 3 185 (a) OH 0 WD 2005/ 080320 PCT/ | B2005/ 000229
-33 23 FF 41 (¢) F N 24 F3C 632 (c) N O-/~/ OOH 25 3

wos08)82N O v v "OH 26 3 777 (a) N O v v = CrCEB2005000229

63 (¢c) NO--~<~ 28 49 (a) o/ off N29 394 (a) NO
~~CH 30 99 (a) / \ O~/~i off N 31 off 156 (a) N a -
mean of two tests b - nean-33f three tests ¢ - nean

AN — C Tho

b= four—tests EXAMPEE-33—5 @ eerpounds ability to
Y .

agoni zerthe effects of arftirGhen of the andr ogen
I ecept or %J ernmjned in a whole ¢ell assay as
descri bed | i af ey el ow. Experifrental procedure
f or AR aptagoni st cell assfay

24 632 (c)
N//_Do/\/\/\OH

25 A 504 (a)
//_O\O/\/\)\OH

26 . 777 (a)

27 E on 63 (c)
N/ o/w

28 c 49 (a)
N//_G\O/WOH

29 “ 394 (a)
N//_@\O/\/\OH

30 “ 99 (a)
D

31 OH | 156 (a)
A
N/ o

a — mean of two tests
b — mean of three tests
¢ — mean of four tests

EXAMPLE 33

The compounds ability to antagonize the effects of androgen on the androgen
receptor were determined in a whole cell assay as described immediately below.

Experimental procedure for AR antagonist cell assay
Cell line: MDA-MB453-MMTV clone 54-19. This cell line is a stable transfected

cell line with MDA-MB453 cell background (a human breast tumor cell line
expressing androgen receptor). A MMTV minimal promoter containing ARE was
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wa@ edos/okmekgr ound (a human breast tunor cell

10 Cell line: NDA-MB453-MMIV clone 54-19. This cell
line is a stable transfected <cell line with NMDA- MB453

expressi ng androgen receptor). A MMIV m ni mal pronoter
cont ai ni ng ARE was WO 2005/ 080320 PCT/ 1 B2005/ 000229
-34 first cloned in front e¥-a firefly luciferase

rt e t he casc
REAehELpTERe o UED LOGSEHERETo s, THE R Bty
wlasewmt::dtrarfsberctlbm aétscﬁrqmwmpmA Bi&strbpBratien mettfeulrveassied

| st.a t LI
8 hedh 2R Pa gl it Go i (ST R e S e n
gd;lelciede G bco cat #: 11960-044), 10%BS, and 1 %
L- gl utam ne Pl ati ng nedi um DVEM (phenol red free),
10% charcoal treated 10 HyClone serum 1 %

Celllcuitare mediasaal/reagentsm DI\/EM(phenoI red free), 1 %

1o pEnfuld FBRRy: BESH ior b, a1 3R B, 50r

her-&BSeand piedeylbmmihg 0. 6% ATP, 0.0135% | uci ferl ne in

i nt B R DR BRI LR ok raPrlshaflel

Hy€ilonesaolm,80- LYD%amimef | uence 20 2. To test conpounds,

10, 00Q.¢ / p

ol at e Aoy el PR BhBhdlded el it Fatiaf e thoihe
ey i1ghL-ghtarBin€; aml ‘x%bbmcndlulstrap’e)mynmubat or 3.

Caref ybl,y. .. L / d
of prgx&?'h%ggggggéﬁbée |t%ﬁ1%ra oéltgg{ﬁl’/we q-tljééto\qﬁé/"
toifpdanenid cefl lyaislbufencentration at) 25 1000 nM 200 nM
40 nM 8 nM 1.6 nM and 0.32 nM, incubate at 37C
for 30 mnutes 4. Add 10 ul/well freshly prepared DHT
Assay procedoeett rati on at 100 pM to each well,

i ncubate at 37C for 17 hr (overnight)

1. Cells are maintained in culture medium, splitting cells when they reach 80-
90% confluence
2. To test compounds, 10,000 cells/well are plated to opaque 96 cell culture
plate in 100 ul/well plating medium, culture for overnight at 37°C in cell
culture incubator
3. Carefully remove plating medium, then add 80 uI/wéH of pre-warmed
assay medium, add 10 ul/well testing compound (final concentration at)
1000 nM, 200 nM, 40 nM, 8 nM, 1.6 nM, and 0.32 nM), incubate at 37°C
for 30 minutes
4. Add 10 ul/well freshly prepared DHT (final concentration at 100 pM) to
each well, incubate at 37°C for 17 hr (overnight)
5. Add 50 ul/well 3X luciferase buffer, incubate at room temperature for 5
minutes, then count on Luminometer
The fold induction over background by 100 pM DHT in the absence of testing
compounds is standardized as 100% and experimental result is expressed as

percentage of inhibition by testing compounds.

| | PET/1B2005/000229



5. Add 50 ul/well 3X luciferase buffer, incubate at

roomtenperature for 5 30 mnutes, then count on
waeoosnssed er The fol d i nducti on over backgr ouneiChyB22@000229

pM DHT in the absence of testing conpounds is

standardi zed as 100% and experinmental result is

expressed as percentage of33-nhibition by testing

o ARG TTARENE 000458 Pl

dreemeap of meltipladests ae desesibed below (thepluenteestidests are indicated

I u rs of tests are .indicated
ﬂﬁﬁ]t% ﬁé()e& ?note gHli(ﬂl&b{P1 g@‘ﬁc‘tog?oyﬂ Yva? e tg%tﬁ‘gound was
not tested. 5 TABLE 111 Exanple Structure AR Cell #
IC50 (n M 1 F3 ND. N- O/ \ |I---rOH2 F3 ND. ,r
/ o,,, ,,,OHN 3 F3 >1000 (a) off NX O 4 F3G >1000
(a) NOH TFABLEO® (a) NOH6 3/ \ 662 (a) N-'" OH7
3 >1000 (c) 1--~NOOH

Example | Structure AR Cell
# IC50 (nM)

1 FQ&

N.D.

3 >1000 (a)
OH
J OJ\(

4 >1000 (a)
V4 <\ >\
o O/\OC\/Y

5 E 509 (a)
¢

6 E 662 (a)

N/ ~
OH

7 Fa >1000 (c)
N//_G\O/\/LOH

8 FaQ >1000 (a)
N//—@\O “OH

9 P& N.D




8 3 >1000 (a) NO v "'OH 9 30H N.D. WD 2005/ 080320

PCT/ | B2005/ 000229 -36 10 3 OH 274 (a) N 11 3 N.D
W@2@s108328 269 (a) N OOH 13 3 N.D. N/ o of PCIaB280BH0229

794 (a) N O 15 F3C, 124 (a) N O OH 16 3 >1000 (a)

/ | \ O"""oH N 17 3 807 (a) NOH 18 3 398 (a) N 19

>1000 (a) N3 o/ \ ~ A OH360 3 498 (a) / \ off N -

_fo-ﬁ 215 He UL o274 (a)
OH

1 FaQ N.D.
N/F©\o/><\01—l
i

12 269 (3)
13 | ND.
N//‘G\O/%H

14 o 79 (a)
N//_G\O/j)\/\

15 124 (a)
N//—<\ XO/I\/\

16 Fo& >1000 (a)
gW_*z::>\v “OH

17 P 807 (a)

N

18 B 398 (a)
N//‘O\o/\/\/o"'

19 s >1000 (a)
N@O/VYOH

20 498 (a)
.(/—O\o/\/;/ oH

21 i N.D.
N//b\o/(:\/w

22 >1000 (a)
N//—@\o/k/\r on
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N/ \ OH N 22 F30 >1000 (a) / \ OHN O WD
2005/ 080320 PCT/ | B2005/ 000229 -37 23 F FF 132 (N=10)

WOR200248@B30 >1000 (a) N O 25 3 838 (N=1) 26 3r¢d/B2003400229

00 v 'OH27 OH0.04 (a) 28 263 (a) / \ off N O 29
ND NGO-V-OH30 ND. bllk /CH 31 off NND. f~ - QA J:
N a - nean of two tests b37- nean of three tests c -

noan-af f A~ t+tnctoe E EVYAN L E 24 ANni | I\/bdel f or

[T, art Ul T U.l]I FTCJL Q. TN XV = 7 -—I\l T . .
dr ogeneti-¢-FAl 0 ei ca As cei%???“bém above, alopecia is

a probl ey nedi cpl scijence has devot ed

consi derfabl estylr¢ces to.| As with any di sease

process,{ ani mal nodel s 1d have been|{devel oped to

g ow Scii eRki StTs 1o screen Gegpeynds|for their

potenti al y N
N

25 Fsz 838 (N=1)
N/ O/WKOH

FaG

26 N.D.

Ci
57 2 o | 004 ()

28 “ 263 (a)
N//—@\O/l\/\‘/OH

29 N.D,
N//—_G\O/\/\OH

30 N.D.

31 Cly oH | N.D.
N/”_G\O/Ji/

a — mean of two tests
b — mean of three tests
¢ — mean of four tests

EXAMPLE 34
Animal Model for Androgenetic Alopeica

As described above, alopecia is a problem that medical science has
devoted considerable resources to. As with any disease process, animal models
have been developed to allow scientists to screen compounds for their potential
relative efficacy. Those compounds showing the greatest efficacy in these animal
models are considered for further study in humans. Two different animal models
have been developed to date for alopecia. The first is the telogen conversion
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relative efficacy. Those conpounds show ng the
greatest efficacy in these animal nodels are

ani mal nodel s have been devel oped to date for
al opecia. The first is the tel ogen conversion WO
2005/ 080320 PCT/ | B2005/ 000289 -38 assay, which uses

f eral

ORI 158 1S HAB SRR L o SRR reERses stump alled
haeHuas dWHigheare thankayoihatsuifer Fom angrqggew%ai@nm%. on
assay neasures the potential of a conpound to convert
the resting stage of the hair growth cycle ("tel ogen™)
to the active stage of 5 the hair gr
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TR el ogen phase se contin
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ntro and t difference in the ra ?
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frpl rafeait égit gtcu\rﬂtl is meastyen fesingstien o Herpnagen B'FaesﬁérT i oSt

g‘% oﬁ%ﬁ ?Qfﬁ%tdaﬂ{én d?'sﬁﬁ%@fo? ds hidnscytddlingthe faliitds dias

vant ages his includes the r

tovgyintreeisizk invefani, if Qma@tlommr@peglontqf] glgglﬁniqd%/ @plrﬁ This
gn Fﬁ%sl Fhodd PG RtdfesC TRRGHERS s ARG Eéébly avandilityhs female

ousi ng and handl i ng such ani na
EH3kreiN,mide stheabiity 4g €cTepn 12198 NWHBRIE of gomre%daawcglef and the

%g%ﬁﬂgogj?gh%ndﬂﬁﬂ(ﬂfﬁg%ﬁewanl\w&lé e the exact cause of

ess I's not known is well docunented
t hat androgens induce a regression of hair follicles

in the rinary BlsadvaPige 1AL RIBENS its REK ebsidregaristinge
is a funddnental cause of nmule

dependenand¥ itgdhe exact a%%‘;%%héﬂjnanpﬂ%’%‘eﬁ%'ér?&ﬁkww ité%\’y?lé
'd%cRﬁEr'ﬂeﬁﬁt 2R4rB5EhYRARIS AMRRrdiRivA of haiefdliicied i ’me scalp This

genetirc trait for alopecia, as msnt oned r us
Post adalascentdearassiveisangs & %W“@Fm?ﬁ*@ cause of E‘ e 7

ﬂin‘é??@ &Q%@nc §6AbAS). ThBPhERRASCH @busnm bom mhen

rec ueb Mol 'ecul ar. Mechani, s
Aamdrveesti \&hoah@@eeh%nte ge@ﬁl%ﬁrﬁn‘d‘pba9pe%@§ mentloned

5&7{ &}SHP %br a%ﬁorg%%%rcﬁéb%éﬁoﬁ eokedfiéqs o%d&@gmldmailman
air growh was simlar_to ‘E‘pb&' E rs] i
Toelpe, mea@ao\e@@mnawssdmeetegttﬁmepa Ofﬁﬁt! a[\?@& an§(og
nggezg enesi-goal o
ss&gﬁéeﬁgﬁ@bﬁ&l L%ogéeg)hgj%scen%m rracaqges IO|6(r:1I gloth

sexes, exhibit the devel opnent of bal dness. Like the

devel OpﬁEQéar&fer%bﬁed)f& b aRitla® \@sdseihair A svas similar to

androgens are an

that of humans. These lead researchers to stump-tailed macaques. These
primates also suffer from androgenetic alopecia. Essentially all post adolescent
macaques, in both sexes, exhibit the development of baldness. Like the
development of male pattern baldness in humans, androgens are an
indispensable triggering factor in macaque baldness. Thinning of the frontal scalp
hairs begins to appear around the same age (4 years) when serum levels of
testosterone become drastically elevated in male animals. Although the elevation

of testosterone in females is approximately one tenth that of the male level, there

Two dpéT/EB2008000229
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Endocrl ne 1998; 9: 39 43) While this nodel is a
SI gni flwmlmtthlsnmdwemsslgmmaet imptevermanb geer the irikgansi on
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ﬁﬁ Foppssay Az van ages. The macaques are
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naca practical nodel
files macdcpens not d pmgte:ahuwbdrfsr sn:ree@mﬁ@r@ﬁdymblefs PiLOMpeHpas
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tel ogen conversion assay, when eval uating
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gnaar ST BR. i R Bind A S RE B pagHe. Thus,
Vtﬁ@kﬁ)déll rdlateseo atmd>d|fmadon othibe exiglingiglogen eanvesgiary assay.
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ven rogens | nher ent |
Fﬂlaﬁlﬁmnbrmly irt temen nmdeehen bmaulmmuﬂtetrpar’r% HQyYRYEF SINGH skgven,
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was submtted for further E%!ggqmg\tlllzmg t he

nodi fi ed tel ogen conversio escri bed above.
The testing was carried out in the follomnng manner .

Mal e HeN m |
Labor ?fber?oggp u§ ss%bea il E%ﬁé 29 HS( ?ﬁ){(ﬂéﬁﬁg’t{ lrJnethyI
Fpéntyl@q/)-QLtnﬂmﬁdméthplmamemﬂdﬁ was Slrbif@jtt%f%fuﬂflehEeSHﬁ‘Q:%t'“Z'“g

Smeﬁno%ﬁe\;iltgllatg?r? E? rs% égégy e%grYbedg?)loVe ml'ﬁ@tééhﬁ@wﬂé Béfrried

155 ot the tel ogen phase, were
selitae tredoffowing mahnen on in the study.

Male C3H/HeN mice, 6 to 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.

The test compound was dissolved in a vehicle consisting of propylene
glycol (30%) and ethanol (70%) to achieve a concentration of either 0.2% wiv,
0.5% wiv, 1% w/iv or 3% w/v. The relevant dose was applied topically to the
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The test conmpound was dissolved in a vehicle
consi sting of propylene 35 glycol (30% and ethanol

W@ 7058300 achi eve a concentration of either 0.PCF¥82005/000229

0.5%wWv, 1 %wWv or 3% wv. The rel evant dose was
applied topically to the WD 2005/ 080320

PCT/ | B2005/ 000229 -40 clipH&d dorsal region of the
% mg'or&ré%\n Eelgﬁcﬁ%f e H\Hb% ify Bnégesmgl%%b (T-ﬁo%u\;’é)hhl H“w‘/oﬁ)fne ot0

roup animal S received only t
eeml/crrné A dhiskaroun afsaramalémeﬂw oty g vRkIRIEdO fRVe aSa

e datthGs akd YpdiRl tficdaslStor §whBRs.t T eat ment ar ea
\%ggﬂr%bgééravedﬁaﬁ%lr prﬂ g e\c;erylhyzt heFN day for signs of
hair growt h. The halr growm h response was quantified

by r e%ﬂ%@ﬂegﬁ\%ﬁn%ﬁt %Feae\ﬁg‘obs%ﬂ}eﬁadnd drife e nOsth¥td s Tosdightsof

of hair fi1rst appeared over_the treated area
Thais 9f¢wtbt The A gfovdih FRFPANSRYAS Aeandlipk By resgrding, &giegeh

“aﬂ‘rf?% |, e d9¥ bﬁ%ﬁhts‘i&s' 1 hait BRoWiRfitsk Bbssared vdr &k frénted

synthesize nmelanin in preparation for the productlon
@ireal OThs fiyatesigreef angper wagHie darkeningeiskinrolanas dnglgpocyigs in

r A forgh®Pioadctn@®hs
dp¥ Pl oo 4 BRI P p Ry ROt

cmmerded Qﬁil@u prhegmige Mere @%ﬁelr‘iﬁdd‘@b?’%%\@ B AMNIRF i -ﬁh‘?il gure
ré@?@c} i %}d@\fmqj/ S5 RirdPowiti® Both@séd #6atAientgroup and
0

nce roduced substantial hair
ghewenirabgrogpiianegbically deristadRalew indrigee ladhgsampaund Rl
SR p@ém n té&@d hed @orﬂ%nﬁ‘éﬂdn oF 398 hRYduBed BulididhtiaPhair

t est gboup not exceed that of the vehi cI e_contro

qgrowth. by %lmumma the inductipn 96 aragenin eisstaninmals, ERa e 8J hair

5‘%\8@ ift the 5% “tﬁs(}/og%i@é%ﬁ?tg%ceed fhat & tl@@@&ﬁ@l@?&éﬁicgﬁrzogbzgy

- —~— -

30 35 40 Day

—@— 3% Example 23
—n— 1% Example 23
—&—0.5% Exarmple 23
—¥— 0.2% Exarmple 23
—o— Vehicle Control

% Hair Growth

Example 34 B
The product of Example 27, 2-chloro-4-(3-hydroxy-2,2,4-trimethyl-
pentyloxy)-benzonitrile, was submitted for testing utilizing the modified telogen

conversion assay, described above. The testing was carried out in the same
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WEewsPBB2y ) - benzonitril e,

20 Exanple 34 B The product of Exanple 27,
2-chl oro-4-(3-hydroxy-2, 2,4-trinethyl -

utilizing the nodified tel ogen conversion assay,
descri bed above. The testing was carried out in the
same WD 2005/ 080320 PCT/ I B2 5/000229 -41 manner as
D o?s ﬁ)?arﬁple &Y 2 al 5?43’[ EOReRIMAGR df @, Qv STRE W of HERe

air test group did not exceed
toreth ér thmeswwu@ |d@l ra,czsﬁmaﬂd th@ OEMﬁﬂh&I%@mwi mal Model
for Inhibition of Sebum Production Luderschmdt et a
descri bes an ani mal nodel for testing whether
conmpounds are capabl e of nodul ati ng sebum secreti on.

Arch. Derm Res. 258,Ex1,9.,g]§§5191 (1977). This nodel

uses male Syrian ha 0se ears contain
sebaceous @lnﬁﬁ@léwocgéf%m@ﬁ'%tﬁf&?%@sprﬁﬁ%'@@ed above
were screened in this nodel. Testing for sebum
inhibition was carried out in the follow ng mann

Mﬂ‘l' e fby‘de'@ﬁhfﬁ@'#rﬁ’t@rdgstaggg ap ap@naimqg@bfpgt%rpgbwhether
o ma e% cAbahé Bﬁmbé@é‘ﬁr@é@bﬁm SkBreRIBM ARRINBAm. #d, 258,

weeks prior to use in the study. Each
g1r86u1|@1 db9&7) sf" big ropdebuses Malp SYHAR hawslers: Whose epgcanial)

g WehHcatel Igfe{n@s %@e&@@ bérhﬁ!c?un%l@ REddAtsd abcP\fc-:J Wdre lsBreened in this

m ni st rrat1 on, each conpound was di ssolved in
imedel.of  Uni ver sal soI vent (et hanol / propyl ene gl ycol

(70/ 30@%/ %ﬁ foPsé\&JPﬁ F¥BitRn vidddarr et #1the %Ib%g‘%ar%er

W VY% mal s were dosed topically tw ce d

fMale Syegr hameieesageddt tofl Opsraks We“Eﬁ'érﬁd'éQ?éjémé’é% |6§9'@EP%f
%v%%&tldng %’béhrﬁéteé( &Gl K8 PRbI 8lusB'in ﬂ*\%%ﬂjdyﬂ@cﬁl @&ﬁl

applie e ventral surfaces of both the ri
aredsisietof éaangnalaand wareniindn prvakel vdthvehicled positive con ros.

aiﬂfq:rl O b FRinR P 'Safhgnﬂ Bhéh @cfrﬁﬁd’unﬁ%sfdléb@hed % ¢ mLTcﬁe

t ears were | ected fromeach aninal and used

fonivesed mvantaaewmgll PW&'GQ%QQC%YQ{%(%M)@OQOP&VG AP
aéb%'(:eYr?tPa?loh%LévaO' | owi ng manner. One 8mm di st al

biropsy punch was taken, just above the anatonical "V
mark in the ear to normallze the sanple area. The

punch N@SaRUYldre @oﬁé@foﬁgmalmlééedﬂilfl alve %Qy@b QRR2K, f§l=“1 fvaeRs.

(the area where | Cal dose was directly _applied
t Gaahtdose sehsisted 962 Migid bl)ers/@fs/eh@t%ﬁomfal qr skrug. eth q’f&em

tAspige ik vaHidI26Ra&s di B6thh@ Rgit and left ears. All animals were
sacrificed approximately 18-24 hours after the final dose. The right ears were

collected from each animal and used for sebum analysis.

The ears were prepped for HPLC analysis in the following manner. One
8mm distal biopsy punch was taken, just above the anatomical “v” mark in the
ear to normalize the sample area. The punch was pulled apart. The ventral
biopsy surface (the area where the topical dose was directly applied to the
sebaceous glands) was retained for testing and the dorsal surface of the biopsy

punch was discarded.

Tissue samples were blown with N gas and stored at -80°C under

nitrogen until HPLC analysis. In addition to ear samples, an aliquot of each drug

was submitted for teBCT/IRR005/000229
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punch was di scarded. Tissue sanples were blown with N2
gas and stored at -80C under 35 nitrogen until HPLC

wW@p@by8i3ge | n addition to ear sanples, an ali gedt/IB2005/000229

each drug WO 2005/ 080320 PCT/IB2005/ 000229 -42 and
vehicle (at |east 250ul) was_ al so stored at -80C for
inclusion in the HPLC anal‘%l s. HPLC anal ysi s was
' d FU%IH%' Sth Tmﬁ@cye
&P eiftedit 1ol 280 AL 860 cPred ok FREROERTRIF e
adalysisure of 2,2,4- trinmethyl pentane and i sopr opyl
al cohol ). The m xture was shaken for 15 m nutes and
stored overnight at roomtenperature, protected from
| i ght HPLiGamalysis wmcamedgom o &N @xtriacieof tig tisqale sAMRles Tissue
t oF SR R8s 4. The
§§EP§P€ v?er&t& Wégtg}gen t %@gr%%lﬁhatel y’ 1500r pm
ftnmeth’;%lpamtaue esd us@mpsncaquhoaﬂhermlxmfg aiab shpkrisier {3 Butes
f It eﬂwé\% x87C,
& BB S 0n enp Saftnd RSotth Rom 106l et
Inymrpimghl md!ditefr of walepwesx addgcsoyhe ﬂfgnlbl@ @nd shakes fgpipminsites.

5 BRSPSV Ap g orina o

(rhlrdf et drghpie phaseetdrelbyathwes Uansrenramto(egglagg vial, Qried at 37°C,

| h .
B BoGoRT Sy ufpinay e e i o8 forasBI bty
reehduad dihedsadPis Pk @envembved frém 209lybplijlizes end age vial was

ggorste it R0l oEref ReguhAeitinegRiiveb it
RO drifiés wyisttRan reeapisddsdneidsontbxed foh 8 mipsteat ed

aut osanpler, a quarternary punp, a colum heater, 20
and an A/D interface nodule. Al conponents were

contr Oidoﬁﬂortéécﬁ%rr@rétwas@h@mﬁamfem waof pmaareereopecmm BPEC
Spheri sorb S3W 4. 6x100 nmm anal ytical col

vt aﬁ@dxtaglawasw tThe HiG wals weasp gleReR Ekhe AUgsampler
Tr'?%pf PG A uﬁpﬁmbﬁés HpeC RARITRIRELH: 10RHPL8igstbhe

er ature t hroughout the run. 25 10uL
o¢on@@teld of aipernagiaied ﬁqlt@%ﬁ'%lef, A QUATNARYRUR. §G9IUTHEheater,

DT*P%rﬁaée Igafes A‘Wc%ﬁrp%ﬁ@rqs frRre &&ﬁroﬁéﬂl MERGilent
gr a I ent

vent A was an adm xture
t @hereswybrp eoitware. &Méaterétﬁpaﬁw%ﬁﬁ%ﬁ%w roin anghytigal gelugn
\ ELEdPe by AGIAHERNn Wehiel a@E Tife WRECT | bed
Y@é‘? ﬁ‘té‘w @% Igé(f gOQSI 080320 PCT/ |1 B2005/ 000229
autosampler was programmed to maintain the sample temperature at 20C
throughout the run.
10uL of each sample was injected in triplicate into the column. Two
solvents were used for the solvent gradient. Solvent A was an admixture of
trimethylpentane and tetrahydrofuran (99:1). Solvent B was ethylacetate. The

gradient utilized is described in the table below:
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-43 Time (mn) Solv A (% Solv B (% Flow (mJmn) O
9912 29642 660402 75952 105952 10.1

wO03/0D3The Sedex 75 Evaporative Light Scatt erP@niB2005/000229

Detector (ELSD) was 5 operated at 45C with a gain of
5, and N2 pressure nmaintained at 3.1 bar. Anal og

si gnal obtained by the i nstfament was sent to the
Agilent A/D interface nodule where it was converted
to adigital outpyt The conversion was hased on-a—
10000 mAUMedMin)set| p&OA EaN t he SPM B (Fat g FAY (Fiktmig}
10Hz (063 gy [he Tggutting digifal oyt put was
then feed into the Agilent Chepftation soflftware for
10 integrat2on of |the pB@k aread. Thédresullts of 2t he
HPLC aratysgs—are [Tepor ggd—betpw i dabie mv—The
results are reportied_as ghe reduction in gholesterol
ester| (CE) and wax ester5 (WE) |prod86tion,| when2
conpalred tog-the—vehtcl egLonttol—15 gorpoynd—Stucture
Reducfti on é)ducti an Sum” in CE|in V\E CE+tWH _F Exanpl e
23 NH F 679%.87% 134% F9&xanpl ¢ 15 H 10 CH, 549274%

1 [aYa Il Al aYaYataXaYal
128% LN-0— CH3-\WE-2005/-680320—PcH1+B26065/-0666229

LIJ J —
-44 Colums 1 and 2 identify the conmpound by structure
and Exampl e nunmber. Columms 3 through 5 show the

ef fect_t hg conpaunds had on. the -reductio ebum
conponBift gef%géa YRPoREjive IT'ﬁEt #%%?I”P% gfeg{oé&%l?(ge@s‘@a as

t byseratietl beas Qowith 4 gaimot Beanddll wresswee niaimédinedrai®s bai. vinalog
nunber refl ects a decrease in roductd on f

et celse R Ee DefTEeRaRS syt e BuR a2 HamB mddife
(WRrerwagconesitet to a digital output. The conversion was based on a
10000 mAU/volt set point and the data rate was set at 10Hz (0.03 min). The

resulting digital output was then feed into the Agilent ChemStation software for

integration of the peak area.

The results of the HPLC analysis are reported below in Table IV. The
results are reported as the reduction in cholesterol ester (CE) and wax ester (WE)

production, when compared to the vehicle control.

% %
Compound Structure Reduction | Reduction Sum
in CE in WE CE+WE

F
Example 23| " % 67% | 87% 154%
A 0,,,’/\):,,0

F
F F
Example 15 HO~CHa 54% 74% 128%
N@'O\I/\/CW
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(ME). Columm 3 shows the conpounds ability to reduce
the anobunt of cholesterol ester in the sebum sanple.

w@0a/080320 shows t he ef fect the conmpound 10 haRPCDIB2éR000229

generation of wax ester. Wax esters are specific
mar kers of the sebaceous glands and are not

appreci ably detected in any 4%t her | ayer of the skin.
\Woruress £hnd 8 |de'ﬂﬁfg|tﬁ’é @&ﬁéommeﬁu@énoﬁmle number.

appr OXI mat el . reducin
renf m@@o%show thp @ﬁ??‘ﬂb%\ﬁ‘?mi?%@éth?% H§ theh r%%*lﬁ!ﬂﬁ‘ of

%@Surﬁkb%onel@tmnéwa Fhe Mé@[ﬂ& 'aﬂﬁe)ébfreésbé ab Qﬁéldilff&ence
expressed i n col ums and 4 (and is 15 included t

fhigrn hevebiclgopieleA IP@PIHYE? wn'awfrﬁf&%% QECF??F%etfh%PWyctlon
A% 1 QWM ddmIRRER belng mbdired) §le OgRIbsPE6l Wsilr QCE) &f wax ester
Formula | significantly decreased the preduction of
WWEN- chol esterol ester and wax ester. 20 WO

2005/ 080320 PCT/ 1 B2005/ 000229 -45 CLAINB Vhat is
claimed is: 1. A conpound of the fornul \W Xi,51 O
( cm@olqmmkﬁrﬁwweazom%n%aww {redues s AmRynt of
rblﬁ@fe@fe?obl Qbte ﬁl' tﬁe SQcS[Pﬁ’ dadpR!I Cdblurin3sABwE el effatt tMe compound

accept abl e sal sai d conmpound, in whjch: E%‘ﬁ
rr@smsteﬁee@pra@pmwgaﬁt%f W eSigrRyIe SP,@?“"Pé“ar”é%FQ t ed
kb2 LSRRGS afdriafe ot aBpreciablytdetdBled inafly Biher %ly@r SR skin.
i ndep endentlé represen ed by "a substltuent s ﬁ-ﬁt ed

fW@hﬁ%tﬁrelsav% PRAeARf SELUPdRRRI MY %5°

aﬁ@ét@ﬁ%&él% Ieadsh?zS @f Fivahtk¥ductibhe il sebamdecretion.
t h| oal I

are each |ndepe nde
reqivrag ém? 8 gunaton efofbﬁr?%’étﬁtexp@é?e@df‘ SaluMNS R &l'}ﬁ’e‘{]ér'%@
GRASAT thRsHRh ehitdbRIBRLVA BiffeERBes iﬁjacﬁvl’@b ks,shown in Table

hlﬁalg%;[,aﬁd:cpgieg n?ctp&%gg ﬁ%/ dr g‘bi(,aal ké}lfl%ﬂﬂﬁgﬂet hldqtﬁel; kp‘ll’educgon

r&%ﬁﬁ&m&%raksﬁar%d&/awe@%@r al kyl ene group, in which
up to 8 20 hydrogen atons of the al kyl ene group may

optionally be replaced by a substituent selected from
the group consisting of Cl1.8 alkyl, haloal kyl,
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wo esessnt ed by hydrogen or Cl.6 al kyl;

hal ogen, hydroxy, hydroxyal kyl, thiol, and thioal kyl
and -NR6R7; R6 and R7 are each independently

proviso that: 25 1) if nis 0 and X2 is represented by
-CH=CH2 or -C=CH, then at least one of RL or R2 is
represented by thiol, hydro%?alkyl, or thioal kyl; 2)
if nis 1 and X2 is repregeRigsl by -CH=CH2 or -C=CH,
then alternatively, at |least one of RL or R2 is
represented by a substituent selected fromthe group
GPRsiisdhir@ded: thiol, hydroxyal kyl, and thioal kyl, WO
2005/ 080320 PCT/1B2005/ 000229 -46 or at |east one
hydrogen atomfrom Al k' is replaced by a substituent
sel ectpesbriipovit bhtedo@uipa:consi sting of hydroxy, thiol,
hydr oxyal kyl, and thioalkyl; 3) if nis 0 and X2 is
represented by -CR3R4R5, then, in the alternative, at
5 least ongyof RL or R2 is represented by a

substi tuent \Sel ectegcifrom the group consisting of
thiol, hydroxyagH_, and thioal kyl, or at |east one of
R3, R4, or R5 presented by hydroxy, hydr oxyal kyl ,
thiol, or thios 4) if nis 1 and X2 is
represented by -CR 5, ppﬁtpepgmLqu#yxza) at 10
| east one of Rl or 'R2 is represented by a substituent
selected fromthe group consisting of thio

hydr oxyal kyl , and thioal kyl, b) at [ east one of R3,
R4, or R5 is represented by a substituent sel ected

from therodaigas Qald@ﬁmpstlmcnga Ay driacf exig cohuodumkyladi kyl ,
thiol, and thi oal rogen

at om dihapngeeuically @ﬁP%FE%e ﬁ%lf %ftss'CL%ﬂsERWHe At
sel ectyeds tdpEachhe lﬁf%eh%ﬂ%h@blk?lg of hydr oxy, thiol,

t hi oal kyl, "and roxyal k 2. A conpound accordlng
to cl ao(%tsieprésentudﬂymmwas aﬁH—@Hg,IceaQEQH}e of R,

R2, R3, R4, R5 is represent ed by C1 al

hal oal Ry Rnd Rjsc@re rgell iRgenendaptly rzere@ﬁmeﬁpmsubéﬂtuﬁ(ﬂ selected
CONMPOuRd, l% Béhsisfing 'oﬁhﬂlrégen' G1 é{‘@lkﬂhhdlogéw ﬂaaloalﬂﬂ

| east one ro en atom f as been repl aced

by a slnM@'me@ xéln’thloéeﬂné'dh'é@llkylfrom t he group consi sting

of Cl & ahkyly gk %?éh%ﬁepé?%@@ﬂég}é%hted PP substituent

t hi oal kKyl',” or one o represented .
by Cl_eaelegte@ﬂrom the group consisting of hydrogen halogen 1-6 alkyl,

haloalkyl, hydroxy, hydroxyalkyl, thiol, thioalkyl and NR°R;

n is represented by 0 or 1;
ALK is represented by a C,. linear alkylene group, in which up to 8
hydrogen atoms of the alkylene group may optionally be replaced by a
substituent selected from the group consisting of C,.¢ alkyl, haloalkyl,
halogen, hydroxy, hydroxyalkyl, thiol, and thioalkyl and -NR°R’;

R® and R” are each independently represented by hydrogen or C;.s alkyl;

with the proviso that:

1) if nis 0 and X% is represented by ~CH=CH, or -C=CH, then at least
one of R’ or R? is represented by thiol, hydroxyalkyl, or thioalkyl;

2) ifnis 1 and X?is represented by ~CH=CH, or -C=CH, then

alternatively, at least one of R' or R?is represented by a substituent
selected from the group consisting of thiol, hydroxyalkyl, and thioalkyl,

Wi t h PEEIB2005/000229
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25 hal oal kyl , hydroxyal kyl, and thioal kyl. 4. A
conpound according to claiml, 2, or 3in which X1 is

ring. 5. A conmpound according to claiml1, 2, 3, or 4
in which X2 is CRBR4AR5, in which at |east one of R3,
R4, or R5 is hydroxy or hydfoxyal kyl. 30 6. A conmpound
accor din @ | | tAIl §@RI1RBE b9t JTBstitfRéht
or RS ié’gaﬁg?ﬁﬁﬂ.b%/ar°ﬂg%\§%p”gﬁ%@ accor%élgi ng tg claim1
i n whi clseleatied froomibegnobi consistieg:efdtydraxy ool Hydigyrliyl, and

consi st iﬂ?lgalg@;a (1 .
S it Bl e fae ot R i e ATt
R 2R) - 41%%1 pée{é’ BPRYor kT Y seRleRtR e duntitubhi denimimitle

-b i

4 (eg-zl‘h)y'cgrwemmm ihiol Ipystigryatiyl and IniRsiksht Ay e8RS 6
nitril e;ga /. I / - dh
ATl eSS SS e S S T A
zoni t ri ltkipalkyl; ‘ . o

. g 2 Hi 97 9% 85 X2 @Rrederhdd by \CHPRAR iy dbeRievbly ) o€

r oxy- octledstenglobRyyr B is réprpsemteshit dsuhsisiepbeglegied fom the

g' (3- hydgr{)'%( Xér%%ttiﬂé)é) "tl%bltz hydrbHRIKMaRE HicddnzeN bt lehdt@ne
(3S) - 4- (G-RiyBf,ax R fanepreppniad by iafsubsituerisRipcen diorbiiet r |

e, 4-(g isti droxyalkyl, thiol, and thioalkyl; or c) at
r oxy- hexg?rg[}%g?/?%%i“{)?-oﬁ-hl)lgﬁof(}"uh 1r_E)or)%? h%/’l - Ikg_)er?zoni tri ){ e; )
4- ( 3- hy dieastyn2-hydidgeh atam oAl - ip replagadyinaneiisiivedenzon
trile o 4:635 DY Yr isting of hydroxy, thiol, thioalkyl, and

2- di et h?‘?ﬁf?(%)%%ﬂ%@;@(étoﬁpic??sd%lrn et iyl penzonitrile:

4- ( 3- hydhydoogyalkyhret hyl - b - :

ut oxy)-2-trifluoronethyl-benzonitrile; 10

4- (3-hydroxy-2, 2, 4-trinethyl - pentyl qx%) -2-trif]uorangt
ry| - beheampdunidlaggording to claim 1 in which nis and at least one of R',
- (2 gt w BY ABEBREY b aikyll FAIBAIKA! IRy Dty O
4- [ 2- (thiokikgr oxy- et hyl ) - hexyl oxy] - 2-tri f | uor omet hyl - ben

nitrjle: - 4A- (3~ hvd 1
“Hret nyh o5l oSl tp sl Fihiern o 1, end at joast e
Ee, 3R) -Hyd(@ehyatoro kpriAlivehasheenuerizgsd By a silstitsPbIRIRARH -
enzonitrile: -
4= 4Ty BESErBUR Besjets f O s eloglio ydrosalol anc
4- ( 4- hipatigly ebenesdy R, R RT,1A'LUB} isrerrrgentetby oné alkyl e;
.4- (j: ?ﬁ@%ﬁj@@@@&%‘%yaﬁdzthk’%'ki’"- uor onet hyl - benzonitrile
_ pr opyA cbmpouyd acvotding foutsimre 2hgn 3 PavhiahX { is s and is
4~ (4- Mgt Q0¥ 25 dBlon e Hobiyngs: 11 1 uor omet hy | - ben

zonitr

5. A compound according to claim 1, 2, 3, or 4 in which X2is CR°RR5, in
which at least one of R®, R*, or R® is hydroxy or hydroxyalkyl.

6. A compound according to claim 5 in which at least one of R% R* orR%is
methyl.

7. A compound according to claim 1 in which said compound is selected

from the group consisting of:

(1S,28)-4-(2-hydroxy-1 -methyl-propoxy)-2-trifluoromethyl-benzonitrile;
(1R,2R)-4-(2-hydroxy-1 -methyl-propoxy)-2-trifluoromethyl-benzonitrile;
4-(2-hydroxy-1 -methyl-propoxy)-2-trifluoromethyl-benzonitrile;

| ocated at the 2-position of the PptiEmB005/000229
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W®2005)8082( 4- hydr oxy- 1 - net hyl

20 (1 R 4R)-4-(4-hydroxy-1
-met hyl - pentyl oxy)-2-trifluoronethyl -benzonitrile; (1

| uor onet hyl - benzonitrile
4-(5-hydroxy-penty|oxy)-2-tr5f|uoronethyl-benzonitrile
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ski n. 2-chloro-4-(4-Hydroxy-butoxy)-benzonitrile;
2-chloro-4-(3-Hydroxy-propoxy)-benzonitrile;
2-chloro-4-(1-Hydroxymethyl-allyloxy)-benzonitrile;

2-chloro-4-(3-Hydroxy-2-mwthyl-propoxy)-benzonitrile
2-chloro-4-(5-Hydroxy-pentyloxy)-benzonitrile;

2-chloro-4-(4-Hydroxy-1-methyl-pentyloxy)-benzonitrile, and;
2-chloro-4-(5-Hydroxy-3-methyl-pentyloxy)-benzonitrile.

8. (18,48)-4-(4-Hydroxy-1-methyl-pentyloxy)-2-trifluoromethyl-benzonitrile,

or a pharmaceutically acceptable salt, thereof.
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0. Use of a compound according to anyone of claims 1-8 as a medicine.

10. Use of a compound according to anyone of claims 1-8 in the manufacture
of a medicament for modulating activation of the androgen receptor.

11. Us of a compound according to any one of claims 1-8 in the manufacture
of a topical medicament for androgenitic alopecia, excess sebum or acne.

12. A pharmaceutical composition comprising a compound according to
anyone of claims 1-8 in admixture with 1, or more, pharmaceutically
acceptable excipients.

13. A topical pharmaceutical formulation comprising a compound according to
anyone of claims 1-8 in admixture with 1, or more, pharmaceutically
acceptable excipients suitable for dermal application.

14.  An article of manufacture comprising a compound according to anyone of

claims 1-8 packaged for retail distribution which advises a consumer how
to utilize the compound to alleviate a condition selected from the group
consisting of acne, alopecia, and oily skin.



