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

wbWeshep 1S directed to a new cl ass of benzo?h&mﬂ(}%ﬂmzzg
and ors.

0 their use as androgen receptor nodul a
O her aspects of the invention are 5 directed to the
topi cal use of these conpogggs to alleviate al opecia
and oily skin. BACKGROUND THE | NVENTI ON Al opeci a,
or bal di ng, | ANBROGENREQESTIQRMANWATRMP cal science
has yet to cure. The physi ol ogi cal nechani sm by which
this hair loss occurs is not known. However, it is
known that hair growmh is altered in individuals

afflicted 10 with BEbPLF AHEHNVENTHPN| ¢l es under go

cycles of activity involving periods of growth, rest,
and sheddi ng. The human scalp typically contains from
100, 000 PisSeBdNGOtOEiirecierst p el o of bENEGIER and 6
del-8 Qs HRLRTRA PReBIcP middulRire Otics kipats sitthg iwentian)are
uring the growt h phase (anageg%@téhe follicle

=N

directechiorthe ipical yrareltheeompoUg Frig st Sk
the cells of the follicle dividing rapidly and
differentiating in the process of synthesizing
keratin, the predonipan f {r. I'n non-

bal di ng hunansgff‘ﬁ?ép‘wﬁ%ﬁgwégiw romone to
five years; (b) the transitional phase (catagen) is
mar ked by the cessation of mtosis and lasts fromtwo

to sewnpatiayerdaiding fra caDME)Pretem whinh rmediea gsience has yet
Cel Rradries LVORTE . ST

3 503”7 B oot pletagiiig if P ot oqells 1 R

kawwih.oHbivedr At isdmnomn thaft heimgraveh éscatiepecialingliyidyals A I?gﬁ‘f's

t%s Icﬂ;rothh cycle is not synchronized. An individual
WP 29558 t housands of foilicles in each of these

" three phases. However, npst

nase of the hair .folgicms :

wil | tairfellidleseundergneycingl @ctivity yolynARPTOHS RHEQYTF F&0
il icBntaime flogh #e0,40000 356,080thair

%Bﬁlsﬁgﬁ'yﬁgaglﬁ?h\%b? 62}'z\tl)lopsé ci g,, t gi S r!.a,[ti P.5an.. be
fibeliscas ghalts, wich gRdargo matamaisnoply 4 princt siages:
PCT/ 1 B2005/ 000229 -2 Androgenetic al opecia ari ses
f (a LA the @tovah phéseatanaging the ftiicledne. the\iairyoeth penetrates
g egé ggg gwlecqqrr]r%rgfn\%ﬂ@@ﬁg C!Bljﬁ (ﬁsﬁhé BficlOaliciig TRy bY® SiFentiating
in the process of synihesizing keratin, the predominant component of hair. In non-

balding humans, this growth phase lasts from one to five years;

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

lasts from two to 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 adulis, the anagen io
telogen ratio can be as high as 9 to 1. In individuals with alopecia, this ratio can

be reduced io as low as 2:1.
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men (50% and wonen (30%, primarily of Caucasi an

origin. Gadual changes in the dianeter and | ength of
wo Bfsiigss, shaft are experienced over tine and 'It/]!?iéOIDDGZZQ

I ncreasing age. Terminal hair is gradually convert2 g

to short, wispy, colorless vellus hair. As a

consequence, nen in their 20's and wonen in their 30's

and 40's begin to notice their hair becom ng finer

and Strerdgenctid slopadicesrisestom aftivatns of gninhearitpssepgitivivdo

ont_an I

agg{rﬁgemcéh%r@ogeehﬁ sht?lew?@%t Sém];nlaﬁ é)fb% 20pEa8! ﬁ%ﬁects both

over t entrre _sca

N E0%S anld wbme& (30%ke panmag!g wf Coutasiapguigin: gtr@c@yaﬁ) ghames in
ﬂ{ﬁeﬂ%@g p 'nfgt'(g\f ﬁﬁe P(alré CRYUS }e%rnbﬂcéc?&f%r hﬁbrangw h.

1§ A SRR Qrt)rormt es hair
irgensirly aghl Tienviinetl hait & gradmllwabh\er@dmfﬂ Aisgpy. eelorass

velhis T Bt 3 BEsAP G B AR ndian i *“?‘i“”%ﬁ“ﬁ%&ﬁ'
biebis & ﬁpmetth@nhmhleecohamg firgar and Isherjer] s majesyangst of the hair
I%%Cq%gﬁrglqiﬁlg fg)ﬁ\g gerlexporf meeaﬁ fzgﬂa £ @WdtieRte hinihad

Cf eases eri o of time that t
oNad their ehtire fsbﬂpl As discussed ahe@ethe qyﬁggr@tqtplogen rierieas es

the N t el | e m noxidil pronotes
"ﬁ%Hcre @&F tﬁ’t Wguﬁﬁgf?&?%heﬁ% Q:anHcy of this growth can
vary w delé For exanpl e, Roenl k re orted the resqd
of 3 Ninoidik aIpotasEiM chaﬁoehqpiSH@f MAF R TE ngXIdil}

| évgﬁbﬁé‘&orﬁ@éé&dufﬂm b Udiedisnaed gider fheftra’xl:leﬁ%llfk aoezsﬂmi@ 20

occurred in 55% of th
Whilsethe exads imeg ermsmcsxf aglipn of gpppdkis U%'S??é"f"d gﬁ" #ﬁ

I'%or%\ptht 831%% ﬁ&ﬁ@&?uh%'téd( MiBbYaYi E;E}bmo(e.@ the gR@ﬁh of B8 hair

Tosti repor osnet

fallide pnd iicesases ﬁwedwnhd ok i thesdst hf’r‘\" fg'?lcle u“bnné'&‘% §"EY98"
neeér@é%&&éée%@hel% geMo tdogeh3tic)38, 1986) . Thus, the

Xists in e art for conpounds havi ng the

abi it r odug, er rates

accepWé\'ﬁp‘é“rﬁg'Fjﬁp A rﬁ’}ﬂ’%’? é'h ﬂ%tth%ﬂ1c %’&Eﬂ“s g\r/\%mh
B&@W&?@Rfa&@&@%@ﬂi@@mnw FheSgsiERT a@iinivalgrial

'{‘,‘1"\%/‘5@9 8 ma. g@%ﬁc {%FVW Sé)lgu’ﬂﬁgg f g&een%&g%@&a} eFISé("of W
Rohths SHaﬁlgﬂﬁﬁm ooctdmﬂen B5%ttha slijlcis. ddxmmnd)nMQQ"/h @f ihe
éu%ger(r}cjsl gonstdgre\d\the growtlg ?F% gsrrgé%ms) ﬂelevé?t (Clin.Res., 33, No. 4,
914A, 1985). Tosti reported cosmetically acceptable re-growth 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.



a prodrug of said conpound, a hydrate of said conmpound
or a @warnaceutlcally acceptabl e salt of said
#% in which: X1 is represented by hal ogurT/imBr005/000229
hanaIkyI X2 is represented by--CR3R R5, -CH=CH2,
or - (=CH, R and R2, are eagh I ndependent |y
represented by a substltuen selected fromthe group
consi sting of hy@ligARYRF gaenNVENTEOR! Kyl |
hal oal kyl , hydroxyal kyl, thiol, and thioal kyl; R3,
R4, and R5 are each independently represented by a
substituent selected fromthe group consisting of
hydrogen, hal ogen, Cl1.6 al kyl, haloal kyl, hydroxy,
hydroxyalkyl thiol, thioal kyl and NR6R7 nis
T epr s % & rdg)ry twl?t% tb@firggg&rg Pl cladddf 4- 6)&)-5&196:%&%“’%‘3 been
by a B TRear Al ene group, In ich up to
hyiskcoygred. atons of the al kyl ene group may optlonally be
repl aced by a substituent selected fromthe group :
consi sting of Cl1.6 al kyl, hal oal kyl, hal ogen,
hydr oxy, hydroxyal kyl, thiol, thioalkyl, and -NR6R ;
R6 anh &irshaspeslathiers is eqyidederramporas pEbe ferawiayy
hydrogen or Cl.6 alkyl wth the proviso that: 1) if n
is 0 and X2 is represented by -CH=CH2 or -CCH, then at
| eastN.one of R or R2 is represented by thiol,
hydr oxyal kyl, yar thioal kyl; WO 2005/ 080320
Q0229 -4 2) if nis 1 and X2 is
repr esentle -CH=CH2 or -C=CH, then in the
' gt | east one of R or R2 IS represented
by a subst] selee mirq up consi sting
of, thiol, h drogyal I %d tﬁl nky or at | east
one hydrogen atom from ALk’ is replaced by a

s algbdrig @ntaid s@n%hﬁgr ir *QS}‘QJ@%{;’ consj stin
d R R TERY f"raﬁewcaily
PRt LY PLaigl éwé@grmrw oA K15 PR

alternatlve at least one of R or R2 is represented
. by a)éuamemtwmmgead)rmammr(we group consi sting

of thi,0l, hydrox and t hi oal kyl, or at |east one
of R8s mresgptepé *gﬁ E’pﬂes@ﬂF@Hz,by —MH]xy,

hydr ‘ﬁ‘yﬂc}(ﬁi ‘ard Iéléllc 1hdé)g;en%2nt?y repr/esented by a substituent selected
from the group consisting of hydrogen, halogen, Cy. alkyl, haloalkyl,
hydroxyalkyl, thiol, and thioalkyl; _
R®, R, and R® are each independently represented by a substituent
selected from the group consisting of hydrogen, halogen, Cy¢ alkyl,
haloalkyl, hydroxy, hydroxyalkyl, thio, thioalkyl and--NR°R’;
n is represented by the integer 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 Cy.¢ alkyl, haloaikyi,
halogen, hydroxy, hydroxyalkyl, thiol, thioalky!, and -NR°R";
R®and R’ are each independently represented by hydrogen or Cy. alkyl
with the proviso that:

1) ifnis0and X?is represented by ~CH=CH, or ~G=CH, then at least
one of R' or R? is represented by thiol, hydroxyalkyl, or thioalkyl;
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4) if nis 1 and X2 is represented by -CR3R4R5, then
alternatively: a) at least one of R or R2 is

Weproesiesvszed by a substituent selected fromthe pcgh
consisting of thiol, hydroxyalkyl. and thioal kylcilgsits/000229
at least one of R3, R4, or R5 is represented by a
substituent selected fromthet- group consisting of

hydr oxy, dr yl, thiol; and thioal kyl, or c) at
| east et}ﬁ) é‘égﬁ(gﬁtréﬁﬁeéﬁmﬂﬂ Ry kaI—CHaloaeeé()M tﬂenan the

substitue egt fro oup consi sting o
hydr oxy, tH Frtn o'r?% % lgé:%t kYT o Ig %ﬁﬁd' FRresentry by alﬁﬂb%tﬂueni

second asprledted frorrike group bONSl&ﬂ?l@ of .thiol, h droxyalkyl and thioalkyl,

(1P o ol o i BT A @ ey trtcon

accept abl @i@;&ﬁ%d from Him grofip cdmslsmng IdF Fgtires D ahdl, hsﬁd?&&ﬁ;kyp and
provi ded fﬁﬁ) k9f a conpound as defi ned above' as
medi ci ne. é fourth aspect, there is prOV|ded use

of a céﬁﬂbmﬁcﬂ@m)ﬂ%ﬁwmdsmw OR*RMES, tHBR U B difefhalile, at
a medi cang %‘s&oﬁ@ (ﬂ, zat |en *%’ vation of the andr ogen
receptor . | fit 5%5 esep IRy 3 substiyentraleateriran the '

a conpou fg!o%c‘lﬂ‘ﬁfsﬁm@d ﬂﬁm\'fﬂ’dmﬁymhﬁ atPiRibaiG! oF 8t 194st¥ne of
nitic al opecia, excess

t opi cal C

seglum orlﬁggﬁé%ﬁb sreﬁagﬁ%} ggg&‘i’:"?"%thﬁ@'loéﬁ'@"ﬁh@bmed a
phar nacedﬂlbai@f conmposi tion conprising a conpound as
defi ne xture

phar ma@eutl 2ald nH )@iﬂéeﬁfegﬁp b@x?hf‘%ﬁt@‘?" pieraativebe ) at

?s peclt t {east enei Qf Riiooff adprestmipil 63l Sﬂhﬁl’tﬁ@rﬁ%gfeb%ﬁlfrom the
ormul a i efi ne ove I n
acim xt o BRp R By, nERFaIR el i, ob ab foatone
exci pi enobR% i tartRCds fe@feSéﬂf BEstiiah é@ibctenfffbm by an

eighth a re rovi ded an artlc
manuf act gfre’gﬁc‘:gg?r%&lr}%g Olgd] Qpe%n'%'ma et &i@dh@aﬂwleor c) at
packagedleagtronedtydidgen asini bhatki i8 epldetii ﬁ&fsﬁn

ze the conpound to al eV|aP

consuner

condi t i on&%\gf @?’ﬁghef 9GHP CRSIgng @b hyds gy, é‘h'@'n@"Qﬁkyh@nd
al opeci ahydrexyalkgi | y skin. The conpounds of Fornul a
can be androgen receptor nodul ators. The conpounds
have affinity for the androgen receptor and can cause

i O‘"Ogn;(%b”‘gfa%gg&oﬁ%% e Doblleed 2t oL EEERiy-1-methyt-pentytony) 2-
R e g ShphaPRseulealy acceniatle salt, thereof

agonlsts full agonists, or tissue selective

‘agoni igtesthirdaspeet] tege B preddd @e JTREIhBbONSas éifed above as a medicine. -

compounds can be used to treat, or alleviate,

condit.i Ssoci at appropriate activation of
!}1 g qgurﬁ aspecifjl tﬁere IS provudeg pusepof a compound as defined above in the

manufacture of a medicament for modulating activation of the androgen receptor.

In a fifth aspect, there is provided use of a compound as defined above in the
manufacture of a topical medicament for androgenitic alopecia, excess sebum or acne.

In a sixth aspect, there is provided a pharmaceutical composition comprising a

compound as defined above in admixture with 1, or more, pharmaceutically acceptable
excipients.

In a seventh aspect, there is provided a topical pharmaceutical formulation comprising a
compound as defined above in admixture with 1, or more, pharmaceutically acceptable
excipients suitable for dermal application.




t he androgen receptor. Exanples of such conditions for
antagoni sts include, but are not limted to, acne,
excess sebum secretion, androgenic al opecia, hornone
dependant cancers such as pfostrate cancer, and '
hirsuti sm Those conmpounds which are partia

agoni sts, full agonists, or tissue selective agonists
can be used to treat osteoporosis, hypogonadi sm
anem a, or to stinulate increases in nuscle nass,

es pée aabighithl Rp¥@Sthérdds BiovRIBE S arkd isi i

Phay ercﬁac uhi cal %(ﬁ(og%(r)si tg i ons ?gln?trgt}’ﬁ?L‘géﬁgaﬁg%sﬁom&ﬁlgmgﬁ compound

t fie 6‘%@8 NFs PTagest lonredail distiibutian vaNabuadvises B sotsuneerthow to utilize

nibe gbmpeuniio 2060 8 @R i Tl dBRORH BROASD cormdisti i
d'%]?tsidgn of the androgen receptor. Ingla?lp ??J'Tr%{sﬁg? of acne, alopecia,

e rment, the invention is directed to an article

~of manufacture containing a conmpound of Formula 1,

packaged for retail distribution, in association with

i nstructions advising the consunmer on how to use the

conpound to alleviate a condition associated with 5

i nappropriate activation of the androgen receptor. An
ad Bf ePBReynds 9h berimuimi cande atidramet eebebr hiveiulagss. 0That

; | i i t to det
O ot A oo L A i B oo e
bypiding e Espeiar Mupisallyt the coompandsdmnatt Foantaganists. ar e
| i nd [or stimlate hai weh
SRR o S AP e B
selective agonisie dxstae?frogah r@ceBtEo_lr_iAlrhmgtat&a,ts tg!;{ PEE)?P%:\ER%%%?E)E
. e,
usSE ARG bR oiBs Rriated Wilt ngbeioRgAte cgtrion bl
the_?@]dﬁ@eﬂ rebéptaerd tEmegpﬁds bE?LimS:gnﬂiﬁMil@Wr tbﬁtab&tﬁﬂé %ﬂﬁfeh but
. e copstrued as limtin e I nvention
are VRN Bl on G i R ctooasragepivhlenseia, hormons
oot crmce e e e TR A
) | ; W v
i B BR8P il BBt e Splolvpiagianits condioucedd
o ttaah ostaps@osis, '
e 50 el 4

hie} 85B%fers to a chlorine, fluorine or
br opisBieset SEphBrmactdticalorAbdsitions E&Ht&hmgt 0 @ branched

r,str ht chai ned a
at IéHst Bné &f the compounds of Forriula 1, in an amount effective to modulate
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group containing froml to 6 carbon atons, such as
met hyl , ethyl, n- 25 propyl, isopropyl, n- butyl ,

pentyl, hexyl, etc. C "hal oal kyl "
Wbagranc%ed or straight cha| ned al kyl group Coﬁ%@élﬁ)ﬂ%@ozw

from1l to 6 carbon atons, in which at |east one

hydr ogen atomis repl aced width a hal ogen (i.e. Cl-C6
hal oal kyl ). Exanpl es of suitable hal oal kyl's include
cletivationsl thgl gndB@edirédeptor dnet fosther armbickiinoent dhve frivehtjon is -

-2 . | - -h I
sigpith o &n B & o ondlfihg g EHoung ot Forua
‘Pagisaasdyiar telail' distrdfution, in essocktiam with thstructions adghing the

[Me) .0 6 . .

S 1 1o A HEEORAL B T o
m@mmmmmwf the&ﬂdymge@gecemmrokn iadditi@rpal ambddimethisa
BB 165 B SE PRI ek
inappetipiater mt!yatmnaqﬁjhe armlmgeairre&gptqme ntyl, 6- hy dr oxy-
hexyl, In 4T r%ﬁ%o&i leht, tl’ﬁeéocrppd%nﬁs of II-'(EH]%?A IKQ{'E uséuetfoSfcgliy to

to a branc or s
Mauandhgsﬁmuﬂmema:r@r@vtbatnu/bntcasiamrdown haimlasla Ehe | east

9?1‘3\80?9(% rﬂ%f&ls@ng %é@g&%ﬁ{l@@q@? W%%tﬁeﬁhff%x%%é km and/or
ohgénede met hyl nercaptan, 2-thiol - ethyl,

1, 3-dithiol-propyl, 6-thiol-hexyl, 4-thio|-penty|,

etc. 10 f. "linear al kylene group containing from1l to
8 carbon atons" refers to an al Iglyrgmlg) cont ai ni ng
from1 to 8LEIANd RESFRIEEON QF INVENTANng gr oup
within the nolecule (i.e. no term nal -CHS function).
Exan'pl es of such aI kyl groups include -

- Crz- (1BRipadingy withicips gegum)est eyazonly iegiog @izodpypedia s

r&‘@vﬁ G4t Thédi should-not B€ b&ﬁéﬂ%ad a8 iAitHEXAS ALertBR or
orm of a conmpound or salt thereof, ‘containing one or

RBINeS MATWIWE®T.of sol vent of cryst allization, i.e., a
brthund of Formul a I or a salt thereof, containing.
shiptions angExenplificaliohe ol ecular form A ° "hydr at e"

is a pghiad ehrbuyholi iR apPiidalien SRENERG teTiA@E Sthe following
terms have the meanings defined below, unless specifically indicated otherwise.
The plural and singular should be treated as interchangeable, other than the
indication of number:

a. “halogen” refers to a chlorine, fluorine or bromine atom.
b. “C4- 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. *haloalky!l” refers to a branched or straight chained alkyl
group containing from 1 to 6 carbon atoms, in which at least one

. hydrogen atom is repiaced with a halogen (i.e. C4-Cs haloalkyl).

Examples of suitable haloalkyl’s include chloromethyt,
difluoromethyl, triffuoromethyl, 1-fluro-2-chloro-ethyl, 5-fluoro-hexyl,
3-difluro-isopropyl, 3-chloro-isobutyl, etc.

d. “hydroxyalky!” 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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h. "pdlynorph" is a conpound or salt thereof, such as
the conmpound of Fornmula | or a salt thereof, which

woShsogozhy at least one crystalline form L " GRM00229
5

refers to testosterone and its precursors and
met abol i tes, and 5-al pha reduced androgens, including
but not |imted to di hydraofgestosterone. Androgen

refers to androgens from the testis, adrenal %and
and ovar i &ydrogen qlm is seplagad Wity arydsexrfanetion) .-

sy nt hetic h?gyg Wt [ E*gn%ie§6f Jimahik |h9gir0§\§gmwg fRRidel -

"phar maceu acceptable salts" is | ntend?d to
refer to hS@J'OéYTﬂﬂEY' bRimsrayhrenl yhgkeumenb.S-Bydrexy-

addi tion %@kﬁlsz-hﬁro _@chﬁrg@ceutl cal ly acceptabl e baS| c
addition salts" dep en I'ng upon actual strucgure

t he c&mpound. k! 'thioﬂﬂﬂﬂr Fﬁf@@l}? pbsanohied oF aiFaig chaiged glky!

- addi tion salisontaming MOANABS deocHPabins irPwiBH aﬂl@ﬁsttdhél c

organic of inorganic acid addition 35 salt of

base conpduiegen ajormisspriecechiithmpwiivery! oepPldhs: é‘in ts

i nter medi ghespiekof gﬁfdb&.tﬂnwﬁu POhSIadE el fhdr ta@uhzitr%lm
suitable salts WO 2005/ 080320 PCT/ | B2005/ 0002 -7

i ncl ude hyHivbdit-difniekProgyliobiobhipwyl: 4hiokREMYe etcan d
phospkori ¢ aci d«jaadaRAbsk ?r‘éhé 'coﬁtéinin%; iR 1 t@8 cBABh WBms”

nmonohydr ogen orthophospha potassi um hydr ogen .
Sulfate  FePEspRREIYQOR @ram'@na&mw togarhon BomS Serving

sui tabl e galaliihg g%wme tﬁ@ﬁi@recul@'(re rdNéminal —CHs

tricarboxylic aci [ustrative of such aC| ds are
for exanplinctierle Examplegplaushiadyl grapps BSUgs ik

mal oni ¢,  sgGLiBHE),- cgbut@r-;g ?cHJ)%JGHE | SH,IOM,| L(%iz

tartaric citric, asco hydroxymalelc
benzoi c, hyleo Wz)zt@ﬁzzo@té phenyl acetic, cinnanic,

salicyic, 2- ph@m&@@&%‘rﬁtamrﬁﬁbﬁh H@S&Hbémﬂl& sal@tﬁéreof,
and s I'fonl c acids such as nethane sulfonic 10 acid

and 2- hy dicaRipiingane Qumareimalecaset salyert o snetaligaton, i.e., a
exi st in cSianﬁﬁdé\FFbeﬁbﬁtl%‘i‘ aQhlt SEPESa8riihihy s@ndr ous

form In general, the acid addition salts of these
conpounds cambinegjinieenglaculaitieim. £h dpyd%ﬁ i@ golvate in which

hydr ophi | ltﬁ%ggl%msqmﬁg,l vents. 1. "pharnmaceutical ly
accept abl e basic addition salts" is
_ “polymorph” is a compound or sait thereof, 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.

i “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 accepiable acid addition salts” is
intended to apply 1o any non-toxic organic or inorganic acid addition
salt of the base compounds represented by Formula | or any of its

 intermediates. lliusirative inorganic acids which form suitable salts
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15 intended to apply to any non-toxic organic or
i norgani c basic addition salts of the conpounds

Wéggfsﬁ@%g& ed by Formula I, or any of its PCT{{BZB?%OOME
I nt ér ne

I at es. IIIustratlve bases whi ch formsul
salts include alkali metal or alkaline-earth netal
hydr oxi des such as sodium -potassium calcium

dr oxi des; anmoni a, 20 and
Al phat i ¢, 4 Glckoiont, hiheamice Saple ndpheRpboscdc
as met hylasrmmms:anﬁnaselumgeed.&rwrﬁ@{ohy&@gwe and
pi col i ne. e ers to conpounds™that are
rapidly t r%&?@?ﬁ?&ﬁ th%sw@ hygrepen pyltaie, dustative
conpound ﬁrgamammndhqbwh@&méﬁts ifRHRRRNE moRY-, di-, and
hydr ol ysi di scussion I's provi

aﬁl n bI P } gh
25 in T. PRVl agidsy ! USF%*MG@ sug} aeidh g d onexaRplRsICSic

Del i very @h&bﬁﬂﬁaoﬁc py@lvic, Ha[é?f ic, sh&sinle %llﬁaﬂ@ﬂﬁ’ﬁ@ﬁd H@[lc

Series, and,in Bjoreversib Carriers in Dr si gn
ed. Edwar ar@”“FﬁUﬁeascﬂFﬁé%"@éﬁc hydemalsin pg@gmc hydroxy-

Associ at i Genadié p‘ﬂ@h}«]@d@‘ﬁﬂ é?ﬁr%‘iﬁic shilé e, éiglﬁého‘kg/beﬁ%iccr‘

are |ncorp ereln by r ef er ence. olin

of For nul zﬁ"tpﬂte NG Bridsanst syiRRiciagids StsbAS meﬂgﬁmg sulfonic

" conpound ac;dzarna ZJF%QI?OXy@i?ﬁhé BangRARtid Sudh %H%‘@éﬁ e}nﬁ%
appl icati o dlyc{']ou' be treated as synony

"patient" eqar ?Hh‘ﬁaé‘ﬂﬁb’cﬁrﬁwrﬁﬁ? éorgu U‘ng%[wralﬂbe
exanpl e, guuraaam@h g8its dfithéde doflpdundEhi| s'oﬁjbté%ﬁtv?ater eind
rabbits, do H?nke ysS, chinpanzees, stunp t
macques, é{ﬂ’g"q‘?lﬂ%‘é‘f?@ G\ GPOISOEOE20 PCT/ | B2005/ 000229
-8 p.L'treat" r q;frfafrﬁaéémh&é]@ aRbethiblY bﬁélc hﬁ&itl&ﬁ’gﬁ%"' ads -

to either ieve, alleviate, or slow't ression
of the p af'\teé'ﬁ}@d@ BPQIé E’s@‘y('?ﬂ“ togg ﬁeaqnmf)lmtrgaraﬁ 8&@@: ssue

darmage asaadiic Sts\uf tHe dohﬁoﬂhé@é??eseﬁteé Wy Pfufall€o or any of
compounds, of  For H%fﬁﬁél exi st as optical Isohe
t

Any 1 ef effRINtgEmes! ugiaiive BasasoMhiely asmuBRble Kalts indlude

conpounds akelpiese ot ARaIRY-dafh Tia h’ydfoifdeg%ﬁéﬂ aé Qodlum
enconpass_either a specific optical I|somer

m xt ure oPOthﬁ'WE’a‘I’alc“ﬂ@dﬁﬁg%esGlﬁhI%@@”H‘"f‘ hV@"%'fdpﬁ* @3’@119”1&
excl uded) and&@iphaie @Iléycﬁc Qx?bfdiﬁelﬁc'o?éﬂ?ﬁ‘tf @'Hfﬁ@Q s

separ at ed agglr recovered by t echni ques own 1 n t e art

such as 1Bet¥egNes: shpeipvigming. quﬂaﬂa@mm grsheieglinghases
or resol ution V‘Ipﬂ:@djg”fréﬂersst@'cbn'fp@[u'ﬂﬂ th&fare rapidly transformed

in vivo 1o yield the parent compound of the above formulas, for
exampie, by hydrolysis in blood. A thorough discussion is prolvided
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 Formuta I, “compounds of the invention”,
and “compounds” are used interchangeably throughout the
application and should be ireated as synonyms.

0. “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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and subsequent separation by selective
crystallization. Alternatively utilization of a

WéQﬁﬁ)g}ogdsﬁo optical isomer as the starting nat er#@f/[ﬂ%ﬁslfooozm

produce the corresponding isonmer as the fin

product. 15 In addition, the conpounds of the present

invention can exist in unsglvated as well as solvated
forms with pharnmaceutically acceptable solvents such

as walt-er, et handleat’ sgfdrstth &d akiiy of the gemppainds tolelher

sol vat ed %ﬁ%\}@ a \%g? Q{?%g;'mgtﬁ\ré g%gz%%%f t%n’i’@@isease (or

unsol vat ed forns

i nvent i onconditiobhproanydissindamags @’épglatadnwm the émeaﬁe

pol ynor phic fornms and the 20 cl ai ns shoul d be
construed as covering all such forns. Al of the
conpounds of Fornmula | contain a phenyl ring. To
further exenplify the invention, the nunbering system
for tHerge of g carpopnds @ﬁ@@wladwﬂiﬂlst@gtopmai I508e55h A\

REd Ve |r?|5h|$ %(ﬁncaﬂorl todnedf %e\@n%gﬁésoé% nted by Formula l is
PCT/ 1 B2005/ 000229 -9 Position | t ring
Reent ta epegrapass eiiieist sregiiie @pligal ISORSE PaA mxtmﬁ Cét‘f’?t‘fﬁé
i@@rﬁbn“st sﬁeeé)me.eex Pé%%l te@d meé sﬁb%lf@%a&aﬁééws m&- an

ygen atom an et her noi et phenyl ring
sﬁnarat@céam®mcﬁé¢re§bm chiigiesikno faélm att é’éphi!fy X1, at

m&mﬁoara?%g B acﬁirawsmﬁﬂaﬁ}glhﬁ%rbr%mt% Vil a@lapeémmaﬁon

nol et al ogen or hal oa nol et
a0d subgecumnt ﬁﬁ’@f@%dy gejastive WM%*"@“%@IBHCAIKW@VE Wiitilizatiga Of
B RG Scjnor SR AR e WIS LR by ondig
lsomgrassthgwbalmrp@u%d with an ether noiety, which wll
always include: -(CR R2)-(ALK )"-X2. AIK , when
present, 10 represents a C, to C3 linear aI kyl ene

m)l et ly adgltion, the cREPAYCsES thedirpgant Kentinngan exig in
\Gﬁr&svéo%%ed iﬁﬁﬁé(bvﬁﬁ‘ harh‘%i%éfﬁc%ﬂﬁacdébta%fé édn\r;ea@s

rogen atons | ene noi ety
$L@b|a§d@iemptmn@ln@ncbmeﬂlh@ ln gaw@!i, tlteeaﬂ\@tesﬂprm%areabove

Anigeldedd n&?e’n'@amah @{ged*#dfms Bh ﬁurpagbw%ﬁé brabad.

nmonosubst i t ut ed, ese. carbon atons

invantioe. Asosweynd can e!ao fKistin difterent pelymwreitis forenenghe
Gl ShbRE bR R bty covering all such forms.

Alt 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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The ether noiety -(CR R2)-(ALK ), X2 will be
substituted with at | east one hydroxy, thiol,

nga{%?ﬁl)kyl or thioal kyl noiety. This may tk)lengﬂﬁzool)r;slooozzg

acconplished by one of two alternative subs

patterns (dependi ng upon the presence, or 20 absence
of Alk'). If Alk' is not prgsent in the nolecule (i.e
nis g),_‘then one of, R3, R4, or RS may be

r epr eSepitien pithisrhebyyingtwitialsrys bk substiftiedwith gcyano

HB:&?E&HE rct@& ab&}ée PYsitfdn 49k E% []?éﬁu??d %?ﬁ Eﬁ%%e%daﬂ%

hydr oxya ky , or thio present
(cvm@ng gn etbemlo'eWh éf he gheey ring Wkﬂq/furtbe}r %ﬁ@utuﬁed@ deRicted

)(R5at'i58¥m ?Wﬁﬁ %%%enk%)[ nF)Sg{J ﬂé%al@%:%ﬁ%%éuy this
h@ﬁgg@semwwmeérwwmame 2 pesten, M@fet’(!’ﬂki)@ﬂwktwl" ber
SRR g8 AR g™

wi th hydroxy, thiol, or
thioal kyl. This requirenment that the nolecule contain

a hydpg %%te@rabwé ﬂgfﬁlb’l‘i‘ glok % ph%l:l lﬁnﬁ lé‘ﬂfbgﬁt?ﬁé\o%ﬁﬂ érﬁ

asllmtln ecul roxy or t
K"

swigthyivarsn WIIl ﬁlmmg inchgle: t—ﬁ%ﬂa h Lkh)a Xt yAf when present
%@eﬁ?a? ‘E%It&iw @W QQ%F%H%& %‘%@P%Hgyégﬁ nS| %t ent
piopiiend.dutvienss pentuiens heydena hepiiener ommstylensodp tolth a
PYIUH A0 SRR QRS IRY il BBl

gubstitugsis defieechabare, ARY singf caron emms All maydisy esent ed

b 5L 08, b BB I,

ﬁ'é!ﬁﬂﬂl!@ withihe rame Aukstituenter differing substiivanisl ky) . In an

addi tional optional enbodinent, for those conpound in

whi ch_X2 is CR3R4R5 qmzd nis 1, at |east one of R,

R2, RBhe elser mpiels-(CR RagALK b8 dwibjpecubsiiuteriiih at least
r I

g‘ﬁ‘% g@rﬁ% bhé I;H y‘gﬁ:{exb %’k%h %glﬁ % a?lorﬁneﬁ oi? wlﬁ JT%lr&"sb(:"raec B?mg"sé‘ ed

by one of o slieveie el BIpAEMY (depending upasie presence, or
10
ﬁ&(}'ﬁbé bi A\E‘y fr At (\ lgo%égégn g}?ﬁ{e gga!lég;é'ée {i. é%}_ﬁ%‘%é& &neg){)f
E‘e R @ %rmmcb@tepmaemed byNyeleoxy Jevsrpyalinthind Q@fiﬂ@@kldfor
651?%1" F\i}\'%c{??ﬁ n?e[% t@ﬁp@sfe@%@ %g hg&’fo j g{ﬁgg onhtoaﬁ@l QL 2
preperdi(ks. oris ok thqmea!tgrr@ﬂwfy 1) wge ght, &7, oi B° r@aasbzamresamted
f BHY ma d d
[ Sh;{-ﬂ?o@nﬁydc%x l Bﬂol %rstpltglélg Iskc))f t hég)%i)r?(re |y| ng anda;]<2
foBrosaB bRy oW Al dhioh ALINGIRIRS, OFF, bes ofthe barbRp arBIYer

Alk' may be substituted with hydroxy, hydroxyalky!, thiol, or thicalkyl.

This requirement that the molecule contain a hydroxy or thiol function
shouid not be construed as limiting the molecule to only one hydroxy or thiol
moiety. If desired, the ether moiety —(CR'R?)-(ALK"),- X may contain muitiple
hydroxy, hydroxyalkyl, thioaltkyl and thiol functions consistent with the
substitution pattern described above.

In a further optional embodiment of the invention, for those compounds in
which X? is CR®R*R® and n.is 0; at least one of R', R, B%, R%, or R%is
represented by C4-Cg alkyl, haloalkyl, thicalkyl, or hydroxyalkyl (i.e. the ether
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15 3) X is CF3 and is |ocated at the 2-position of
t he phenyl ring, R is hydrogen and R2 is Cl-C6

nis 1in which ALk’ is nmethylene, ethylene
Wﬁ %W or butylenes, X2 is -CR3R4R5, in vﬁwzf?@mozm

'S hydrogen or C1-C6 alkyl, R4 is hydrogen or Cl-C6
al kyl, and R5 is hydroxy; 20 4) X1 is CF3 and is
| ocated at the 2-position 18t the phenyl ring, Rl is

reBMdé CEPHIR &SAIEQ"'X% akdfithed azyyn 3n a;y dagigeia optional 0, and

i's CR3R

n whjch
QVHW'B%QH Tof Wﬁe C@ehp%nfiw ﬁ%ﬁc’ﬁb@ﬂ% I §1 atderpt pae
ofl ¥, hwaﬁo-‘é@r ROfs rébregénteé b@@?»ogreukg halaaldyu m.daa@abed at

osition, of t he ng,. 125 d A2 are
hs@g@wa'h?) v Rativeht ana ickpaghiaiam A AK' ge%(f%nw e,
swstméﬁrs@lecmqm fRYrod c&@tsmaﬁmr@mm Hadoatioh Shibalkaled

onfyarsig ;%‘i%iﬁér'kr%é‘ﬁﬁé G

Eﬁp&e)zg lsygsel gg e'gy)f rom

CR3R4R5, in which R3 is hydrogen or hydroxy, and R4
and R5 are each hydrogen or Cl1-C6 al kyl. 30 Mre
speci fic exanpl es of conpounds enconpassed by Fornul a

. M@ﬂe%@cmdbnﬁoﬂlﬁrehtscﬁf @e/indention are directed to compounds of
-et hyl - propoxy) -2-trifluoromethyl- benzonitrile; 35

Forl "'(’ MeYdr oxy- 1- met hyl - propoxy) - 2-tri f | uor omet hyl -

ben ZQ”' t ni'lie CFX‘@n@ RO6¢ASPSARe E@Bélh&i 0006 PREAR Bing add X2
benzonl( f’rug?é 503% n whnrt:hhgne ofLi-lls ﬁ){ r%s lsri];Jdl uor omet hy! -

4- ( Zhyd rquy Oﬁaﬁ@lshdéatétﬁﬁttb{é Dpwditich birthé bh@iy@ﬁﬁg hyd XCis
benzoni tr @i 25,

4- ( 2- hydr % Aoy F"E?Qf”ﬁé’f)ﬁy'l%xg}')ﬂ S WHPKor onet hyl -
benzgnf t r X! B CF\dnY is located at the 2—p0sntion of the phenyl ring, R’ is

3 | I()Z hydr o>é og%%ta d%y.); 012—02 g{kyil H ?sr mn wh:th All&elrézn?e 3td£za!u=1 €

.4 (2 hy drewylertt, yshyRng; &Beiyeespx? i LORSRRR- it WhidhiRFrigme

hydrogen or C;-Cs alkyl, R* is hydrogen or C-Cg alkyl, and R is
hydroxy,

4) ! s CF; and is located at the 2-position of the phenyl ring, R’ is
hydrogen or C;-C alkyl, R? Is hydrogen, n is 0, and X2 is CR°R*R’,
in which R® is hydroxy or hydroxylalkyl, R* is hydrogen or C+-Cq
alkyt 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, nis 1 in which Alk? is methylene,
ethylene, propylene, or butylene, which is substituted with 1 10 3
substituents independently selected from hydroxy, hydroxyalkyl or
Gy~ Cg alkyl and X2 is CR®R*R®, in which R® is hydrogen or
hydroxy, and R* and R® are each hydrogen or C;-Gg alkyl.

More specific examples of compounds encompassed by Formula |
include:
1) 4~(2-hydroxy-1-ethyl-propoxy)-2-trifiuoromethyl-
benzonitrile;
ii) 4-{2-hydroxy-1-methyl-propoxy)-2-trifluoromethyl-
‘benzonitrile;
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benzonitrile; 10 viii)
4- (2- hydroxy-oct-7-enyl oxy)-2-trifluoronethyl -benzonit

W6bdp§0¥103%!?(oxy oct-7-ynyl oxy)-2-trifl uoromnet hyIP Té[r?%%oﬁm 0229

rile; x)

4- (2-et hyI 3- Hydr oxy- but oxy}-2-trifl uoronet hyl - benzoni
trile; xi)

4- (3- hydr diy- bu-Gxklydrayt -methybbdmeidifluerametivk ri | e;

Xii)
4- (3- hydroxy- he engomtnle y)-2-trifluoronethyl-benzonit

rile; 15 xvii) 4 (2-hydrc¥xy—6 ~methyl-heptyloxy)-2-trifluoromethyl-

4- (3- hydr oxy- h%n§ou¥!?ﬁ@ oxy)-2-trfluoromnethyl -benzonitr
ile; xiv

4- ( 3- hydr 08y - 2-4-nyaroxyut-bydrgxyhantyioxyirgriciieremethyl-
benzonitrile; Xh-on

4- (3- hydr oxy- 2 rop rﬁ butoxy) 2-trifluoronethyl -
benzoni t (1@, @hgdrmq;(c@t;ﬂg)m-aﬂyﬂ@romethyl -benzonitrile;

2-di et hyly;

XVi : ;ne4 {Sngrdrog?yﬂyﬁj?o r)r%, {Pfdll oxy y'“""“f’)‘wgg'lr'%%d"ﬁeﬂ“"'
benzonitrile; bemiz@mtple |

4- (4-hydr gy g 3'32% LD Bt 9200 fosy) 3-SR RIRA-B¥ Zonitrite;

benzonitril

- 4- (3- hydr dXy- 2,4{24hycroxyeachy ynglexy)ya-wiygromethyl-penzonititest

hyl - benzlqej' trig d%& m%)ﬁeerO)Q’ ?utgxy{)zzf-trlfluoromethﬂl henzontrile;

4-(2-ethy
benzoni t riX)e: %(&Mujoxy—butoxy 2-trifluoromethyl- benzomtnle

4-[2-(1-hyg 5°XV4-{%*-Mc)xy%§&ﬁ Sy Folifituol SRR dnitrile;

benzonit (I'€;

4- (3- hydr o) - | %W@Wﬂw@ynmwﬂﬁm@mmhwwnzonltnle
b t

eyl - '*'ﬁhyﬁ‘-?a”eﬂd’m’?’ e R S s ety
benzonitrile xﬁem;omtn

V0 20051 B%&o%@#ﬁ%&%o@;’%ﬁfw YRRl il e

4- (6- hydr.oxy- hdysnasyyile2-t ri f | uor onet hyl - benzonitril e;
(4] vyar 8- ne TIOR3 % S PSRRI M BURIIBRIV 1 ¢
: benzonltrlle -
. xvii)  4-(3-hydroxy-3-methyl-butoxy)-2-trifluoromethyl-
benzonitrile;
xviii)  4-{4-hydroxy-3-methyl-pentoxy)-2-irifluoromethyl-
 benzonitrile;
xix)  4-(3-hydroxy-2,2 4-trimethyl-pentyloxy)-2-triflucromethyl-
benzonifrile;
xx}  4-(2-ethyl-3-Hydroxy-hexyloxy)-2-irifluoromethyl-
benzonitrile;
xxi)  4-f2-(1-hydroxy-ethyl)-hexyloxyl]-2-triflucromethyl-
. benzonitrile;
xxii)  4~(3-hydroxy-1-methyl-butoxy)-2-trifluoromethy!-
benzonitrile;
xxiii)  4~(3-hydroxy-1-methyl-2-ethyl-butoxy)-2-trifluoromethyl-
benzonitrile
| xxiv)  4-(4-hydroxy-butoxy)-2-trifluoromethyi-benzonitrile;
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XXVii) 4-(4-hydroxy-1
- propyl - but oxy)-2-trifluoromethyl- benzonitrile; 5

4- (4- hydroxy-| - net hyl - pent yl oxy) - 2- trlfluoronet
benzonitrile; xxix)
4- (5- hydroxy- pentyl oxy) - 2-ypLf | uor onet hyl - benzonitrile
XXX)

4- ( 5- hydr oRY} hek{A-budsgxyzhapton)-edifbioramsihyihenzomiite: i | e;

XXXI ) 0) ] ) J
4- (5- hydr o"’x‘;" 3- 4ng1 m/’ roxy hept}’b))%/) 2 tEIﬂUO(r?meth I benzgmtme

benzoni t r i pdH) )(k;(ﬁ-hgdroxy- -propyl butoxy)-2-tr|ﬂuoromethyl-
2-chl oro-4-(3- mg;l,%gzgez 2,4-trimethyl-pentyl oxy) -

benzonitrile; XXXIII
2-chl or o- 40} Hy-aydoxyit-mejhyi-perriviexy)ta-irfluoromeshyl-v )

2-chl oro-4- ( 3- M&MMQropoxy) benzonitrile; 15 xxxv)

2-chloro-4-(1-h dro(?/math yl -al |yl oxy)-benzonitrile;
XXXVi ) xxux) -(5-hy oxy-pentyloxy)-:z-tnﬂuoromethyl—benzonltnle

2-chl or o- 4)0&)1 DL Y SR o R -GS A b B/ RRALL T 1 |

e, XXXVII

2- chl or o- 49%i3- h§dP-Hygrory-grenethyl-pentylexyly2-tifeessmatoyli | e;

XXXVi i) be zonitrile;
2-chloro-4-(5-h groxy entyl oxy) - benzonitrile; xxxix)

2- chl or o- 4XKi- r%;@m@rxo;ﬁ lmtrwrz,@xéﬂwatbzxwerﬁﬂ@mm trile

, or; 20 xl) b
2- chI oro-4-(5-h eng%rg“e nmet hyl - pent i;l oxy)-benzonitrile

. Synt he%’"ﬁ? qfﬂféfoc‘b(ﬁdm{m hstoxgpbenganitilecan be
prepared ygiip m&e% ohag B&%;ﬁ.umbmm in
f et

the art for t pr epar t|o e reader's

attention W)d.&@ﬁ@r@dfl {iohydrnyastuhalbdeeirbemgpitiieat i on
Nunber 583&%{ FE‘U lbrﬁt@ﬁ-lﬁ&ﬁm&ﬁ{ I cetgl % )g{;%%n?:mtnle

contents of are y I nc rpor rererence

for a des éW\ﬂll) |20¢hi@'ﬂ-%@cwdrw&metfwlsprosené@nzorwéleow
provi des gg, @ 0 WO
2005/ 080320 P R IS MR f b s ) .

HO- ( CRI H2pxxiA) 1Rtghione-A-(4Xydrext lempiiyl-pentons tienzaritdle, or;
NaH 0C in XF)-HE 2'~:chloro-4—(5—hydroxy-3-methy§—pentyloxy)-benzonitrile.

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 descripiion of such
reactions. Scheme | below provides an overview of one such technique:

1%[32005/000229
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2 X1 O(CR1IR2)-(ALK1)~- X2 | 5 As depicted above,
one of the starting materials is an al cohol as

wé%bs?dsﬁ by structure 1. Rl, R2, _ Alkl and XZP@E@#OQSOOOZZQ

represented by the sanme substituent as is
in the final product. These al cohols are known in the
art and nay be purchased fiem known comerci a
sources. Alternatively, they can 10 be prepared as
descri bed in TetrahedronSCNEMERtry, 1991 Vol. 2, page
569. The other starting material is a .
4-fl uoro-benzonitrile as depicted by structure 2. )0
shoul d be represented by the same substituent as
desired in the final prodHQ\. These benzonitriles are

kpeun carreie @id) and,my, be AES|
descrl b$d )Ei—Jagéneg(e Paf ent ‘u | onglt@ﬁ?BE‘Pc Substitution
01097937. The nucl eophilic substitakion dm;.ﬁ,@%-ﬂhﬂve

may be carried out as is known in the art. The

al cohol of structure 1 is contacBed with a slight
exgess of a base, such as sodium hydride, to produce
an i.deXi on. The reaction is 20 carried out in an
aproti vent, such as tetrahydrofuran, under an

i nert phere (typically nitrogen) at a

t enper at Ju%gﬁ gohol is stirred with
t he base for 2 perlgﬁﬁg?-%yé ranging from5 to 60

m nut es. qui val ent of the 4-fluoro-benzonitrile
of structure 2 is then added to 25 the reaction

medi u d, t he .react an are stirred for a s I ci ent
por | odieSRPICIaHRHoRS. Spits e HanEp ki Bop Al aidblited
bhettttueri.ng!, Hzoﬂkhhﬁ{ XFedhoom Be repserfied By ihepsnd | y

R STl o088 e D B i

260 gﬁm@@@m&%@&%ﬂﬁaﬂgé{%@rﬁsd @nbimativaly, askyadan
Bo RO 25 debbe BlR R BT m e 0o IPhe. nace 09,

may then be optl onal |y puri fied by chromatogr aphy

| t,1 t
5 ket RerBimalada o B ofze Bl e HoRGoH Rice

siudtlied. i X' shoelddietrepizesmted by thesamms Subddiuent as desired in the
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 catried 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, fo 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-flucro-benzonitrile of structure 2 is then added to
the reaction medium and the reactants are stirred for a sufficient period of time to
affow the alkoxide ion to displace the fluorine from the benzonitrile. This typically
takes from 30 minutes to 24 hours. The reaction e is typrcally 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

' r functionality, e.g., to prevent
W(?%iotg}rogdﬁt? BCT/IB2005(000229

erence by such 10 functionality in rea
other sites within the nolecule or to preserve the
integrity of such functionghity. The need for, and
type of, such protection is readily determ ned by one
skilled in the art, and will vary depending on, for
exa e
con (r]ﬂ- F?eo%‘gséﬁg? p{bﬁtélws(g IFgE:'PEe"g 3 Ig,l;aﬂé E‘g?%ct%io%]ﬁ . ﬁr?gteﬁg%:.t%n See,
evagoratipn,\gr othes tasbniapeskreaye indhasaibul snayihedr kgpptionally

i i | 18,. . : one
@.})ﬁﬂf?ﬁg? 'g@mmé%ﬁpgf r%t\6 | sall?Z%E}@ﬁ{a %g%&@ﬁ{eﬁlﬁeé it%a%megh ey
knownigheat. with a pharnaceutical ly acceptabl e cation.
Some of the conpounds of this invention are basic and

formsalts with pharmaceutical ly acceptabl e anions.
Al | 28 wodd be gpprecigiasl by thosenskilled i thepast, somelof the methods

ﬂaé%‘ﬁﬁ '%Jitﬁé‘%l"éﬁgraﬁ&%f ﬂ.cgﬁapﬂ{q‘racﬁaéf isQsed Qggﬁvmaﬂfvr?éﬂ]uire
I’TEtQSSC as Co |n|ngteaC||cand asl C
Rreptectionsef a pasiinglar junciionalits eg,d0 peventinterferenceby such

; _ 3 o
BheRRRigh RecALat oS sREMRIONS dihle G 1o RS
intearity|of sugh functionglity. Jhediept fert arstiype ol suchurntestivn/ie meadily

pf . . . i
Al 1, B RASHR B R, o
napgpief thefundgtiopalihnandiivercopditionsecf ther sricdethprepardion method,

i i .' H ," H r N
%% \%gh'elﬁfr\]! ?ﬁ%ﬁéﬁﬂl@ﬂc’hﬁ@@&fgﬁ ::ﬁg r_cgn% _éc}&tﬂeglsf’%&gﬁ%éfé
Sy Bpwivatke 1891.vent (s) such as ethanol, hexanes or
wat er / et hanol m xtures. 30 Medical and Cosnetic Uses

The conpounds of Fornula | are androgen receptor
modul Sgreg of theteenpesinds bethis indentionadre exidia and drayi foin salts

Vi QS nREcaME L) Lg&%g{a%f icgﬁcf‘n. A& b B g&ggée‘%o%%f this

androgen recept mpounds acting as andr

. iaventigo areshasiorand frsmusslis with plennecatiosgiy3rgeptable anions. All

& glsﬁ@:zg%'sévMQ 4 sc?ﬁ{oit fh?@hve&fopaér{ue‘ﬁe t8n %Oblrgggl%d by
ependent cancers such as prostate carcr nones, enig
cepprstipnalgnethads sueh asrapmbdinieg thecwidic And basi¢ sntjtieexesedy in
&5 SBItMonihRPREb i eifhep &int é«‘iy]&i?)ﬁé,' ﬁon-&i&%ﬁg!oﬁ’ Lb%rt%‘ﬂf%h&ous
prostanegal y, virilization, and polycystic " ovary
ngaiimoms. agpepdaiedShecsaliy) aig esovérad eitheni by dfiltragion, by
it .St S, 5} A , r j at
e ! 2 p RO oL 19 S, o, o8 e
solvent, or, in the case of aqueous solutions, by lyophilization, as appropriate.
The compounds are obtained in crystalline 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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(i npot ence, mal e dysspent atogenic sterility), abnornal
sex differentiation (nmale hermaphroditism, male

uberty, male infertility, aplastic
Wﬂ (?5?’0%&29 ?ﬁ 005/000229

I'C anem a, sickle cell anem a, idiopa
thronbocyt openi ¢ purpura, nyelofibrosis, renal
anenm a, wasting diseases (pgst operative, nalignant
tunor, 10 trauma, chronic renal disease, burn or AIDS
trasiy cralieviateh howmanet depbndemit nancers sush@siubstetacararmmgsy f

ol : | i _
BERBA Ryftibiedid ol fho ph OGRS, NerpILERY: oEBRE Boyn, loreriny,
bypestsichesiss ipssconious Huteely| progtamedalynvidization, isps welycysbiai r .

% rk@y %ﬂabov mpp)éphc}ﬂ écélfa Gs EQ@E%H ﬁ{ oP[)dﬂ REbhisESmay be

aeer 1oitesab g dlieviate, roale hypagenadisihi wakersextua dysitiottione

{pbted, blo ocpSRAR RIS A Ao hat 8 dncpERMEcn (il
beumag)htmmmalﬁlﬂblweﬁ Buberw, wile infertiis, i aptestis anemla
ﬂéﬁ@@ﬁ@éﬁ%@@g' didklleell drid |aP "i'& ﬁ{ﬁlnc tﬁr@ﬁ{)gﬁ)}éﬂe@%’ ftirpura,

conpoun admni's he "rou
awﬁioﬁbl@sisalen@imnem waamspdre@@na érast operative, matignany iumpr,

g’éérﬁé‘sc% &ﬁ@{?ﬂ Ld A2k nblH;' Br Aﬁ# i'nﬁﬂéed HatenidHi Of p3in {/n

et are emt styplc
teuingl carcindrea pf Efrfmgemtaha lmm !Drange:aoCerf mastopdibyt

%n&on@ é)%% %alégﬁﬁ%gﬁisf%%g?ﬁgf @gg%\él %uﬁcf‘%feéﬁwgéal ly

I'Seases Or con Repetl Ive

eletla tissueaepain may be desirable and will vary
according to the conditions outlined 25 above. The
conmpounds of the present invention nmay be adm ni stered
by a lrenrdetly exoibit theuherspedticeyoperiéeseddseshadabave, the

SR 55 SO T BBt v
pkihe avedngers re}cepﬁontTranmmmt aan yary Biependrmmpmn the peablulyr
Qlﬁeééépc{oﬂﬁﬂgng g!ai né}reafeﬁ%é lsla?/%igﬁéf Jé@ g?fgé’f'lt’g&se!a%[@ond tion,
th@matjamtl ihe pamisplac ad:ma@ndmeingrmwgter@i duprovteadf| y
ARl S Ho lofHeb o hoflnpRiling cisBR8E AR wihifRs
patient ein Yihen adntinisi@Edmysiemicadnt the compaerdsdypicaliyiesiibi y

R SRocan & dhlldd Bhob B il BBRHDs MbulRTualeel | 0 D1 L0
m%m&mglmw fircey @ﬁmemttsaam@a&nomomzmed algove. Repetitive daily
Qtﬁnﬂ@{rﬁﬂ dﬁﬂ’nﬁgb? Béﬁfé eaérld% I \’)5 lac?%dﬁlﬁ% ke dn@inbR€outiined

ecte rom to 4
alpyenat ol ogi cal |y accept abl e refers to a carrier
whi ch may be applied to

The compounds of the present invention may be administered by a variety
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 typicat embodiment, the compounds are administered topically.
Topical administration is especially appropriate for hirsutism, alopecia, acne 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



the skin or hair, and which will allow the drug to

diffuse to the site of action. Mre specifically, it
Wb%ﬁ,@{)&he site where inhibition of activati op-Pig@bsmo0229

androgen receptor is desired. In a further

embodi ment, the conmpounds are used topically to

relieve aI opeci a, espgcially androgeni c al opeci a.

Andr ogens have_a profound effect on both hair growh
defmatolamabrl:aﬁiaaf%@twﬂl Ibg appliad edeg alieatedareadom hip 4 H@edear d

daily. “Déﬂﬂatcﬂé@béliy a%bé&abi@ﬂ%\fé?gﬁﬁécém?mh@ﬁ ?nel}%f a C?d\foh by

ongl n rowt h hase o
the skin ?fafa?arg aRy w %ﬁ‘ﬂ vyith aﬂ%@re Qf@ndlffuﬁeéoéh%te qﬁ@p ioryrodeh on

specificalifl Gt rofeds thellPBWHE inhibRidHiof SciRBH6P SRS aiitbgen rec%!)t
aradOX|caIIy, androgens are necessary for ng on

is desitedlye  scalp in genetical ly predi sposed individual s
(androgenic al opecia) where there is a progressive
decline in the duration of anagen and in hair follicle

IgiaAurther grphashiantcing cappevngs aje é}ﬁ@%tqp&ﬂ%w relievRonmen
aIOpeCEaV\éBﬁéeiath amugéﬁzaa@b@cﬁ@ MndfSges hild brctoliat éifdcpss®

an the patterning seen in ne Wi | e
both ha'ftq{e""@mmﬁw St m%ﬁtd%qdy% &4Ph §S B heaediandPuhi¢ evi at e

skin, an@@g&r@%mm‘ate ahﬁgmmby bRforighyané | lgﬂﬂvth Pha&d oflthéhéied to
ecific C%Q}tlon Thec may be used to

cycle (afﬁlp?%wfﬂ IBergAgng {Riciestize Hayarput %@5&59@3 dgps not
require ahdn)géﬁé bog pﬁ#a@ox;@éﬂ?%ﬁir@gérﬁ@ré‘ ﬂ@céﬂs@@ﬂ@i iSeld@h@ ok the

e to radi a chenot
soalp in GRrRRFpras psen LA e OORTIE FIRRERA BN ae B 5 A
 a progresei\midedﬁné 7] ﬂheafnﬁitlbﬁ at amﬁ;en andliwpaie Ecﬂlcld &#ers to

ete . hair on the scal Thus, the
AndrogefiZ Aigsiads asf SHaTah PemenJRIEs s el et ea Ry and
diffuse hiialoss ratheipiher endwing theddtewing sediahadherg. Further, the
conmpound can be applied topically in order to induce
or pronote the growh of hair on the scalp. In a
Whiletthe t:o;aphmﬂsmﬂntno@n‘tymwlyi tmvwetli t0 alleviate angrayaic of

* alopeia, 6 Miefign, gt fiBfed Eiinis BBRGR s TREalrPoliRter b s
~ may be uset! toelieviatd aniype of alopesia. Eudrﬂaplémoftrmnedﬂdmgeabe '
slopecia J{cile 4 3iRoid LR L3RS u i RAbIN AR i ondfoBRay

scarring &lepedia, st®ss helated plopeiaj ette Akaised gﬂmstdpphmmn,s nost

“elopecie AR Vs MO Rl Tonn B BP0t he compounds

will alleviate this condition |leading to a reduction,
sired,
e, the BhABbdredaRb shabBics13BRARRRI B Bivtp Bl 966" 12
- prevent, or aliev:ate balding. Further, 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 typicatly do not have hair (j.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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The conpounds may al so be used topically to decrease
sebum production and nore specifically to alleviate

Wﬁlzbdém% 2 Li kewi se the conpounds can be usePCT/IB2005/000229

topl ca y to alleviate acne. 5 In a further

enbodi nent, those conpounds acting as parti al

agoni sts, or full agonistsj7.may be used to treat, or
al l eviate, osteoporosis. Osteoporosis is
characterized by bone loss, resulting froman

i mbal ane Gorhsém#a@%%l'ﬁ) b& 84 PbbieBlly th @BslehsCsdiRimd and

bone forrmtlon ch starts in the fourth decade and
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r. due to osteoporosis,
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pﬁtm@mudﬁfds@ogaﬁ‘omsl ﬁ@ﬁ%ﬁgOJ | 6. SR80 2998) RIS Dhitsy

%GSUHI n bone 1 oss in e vertebrae of around 5%

(o5, e aie BT 403 RO RepRRGpelseabie igstires of the
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i nhi bition of bone. resorption h
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firSEfRNE o) whiIRSISGR I of patihis reqiiP¥BNRIng HoPd diré s 18 1rRQ0R

qurgfor tion are not sufficient to réstore bone nass

Pefer Logiee iy BmBHiatly paaiBsth PasiEiegAPRYsabyemen,

GtRIgBh deficidiey feads e inciddGEE B5Re re,@oﬁﬂbﬁ‘ E&suﬁWQIrﬁMr@ !Mn
bi sphosphonat e treatnent can reach 11% "after
t%é{ﬁ@ﬁ@ﬁé PF Ate REr YRam franadialelifellowing meaerause: Trw

ﬁrbﬁinbaﬁe@trﬂénb@@éi@nhdwfﬂﬁi&@:6n&ﬂu§rf @”&115:!‘ &f@f?dth ré<d gﬁioh‘by
% er in the trabecul ar bone of the vertebrae

ghensiese fstirgenpselasiye serrsen reqaptor masilaters GPERMsh

an&fbahbttbﬁthSH@xﬁré\/ér aﬁﬁbit&&foﬁsémé/@sb@mmafe%% kifficiBhtRo RMRyre
and revent [ ,ng‘s ip fracture. Therefore, osteoanabolic

@SS fogRatie 5 3&"8??’5( 'é’ﬁl g ﬁ'@?‘f’?ﬁlt aaeupigione. The
!ﬁ@‘éﬁﬁ m%pmaﬂBMDCHi@meﬂﬂﬁyﬂalﬂfhobﬂ%aMmth FoMHif185S
nnmet need in the treatnent ost egpor osi S
2o 23Pared) Tesmass e aleadiae. i attionars GP TSP bone
tﬁfr@@értmﬁé‘rs frofh dhedl BIRS fhagﬁer aité *trﬁﬁeéiﬁf%ﬁé Bﬁi‘hé vehétbrae
ens ar oSt eo ic in wonen and
Eﬁ% ﬁ? gortaxy éhf-a@ng Efmﬁ e bpnedesrrelivn '8@9591‘6 afeeieﬁa-*
eflesneAn itreasiryie BRELAnEHeVenting Hiftd@aeeTiRgBBrdrass in
(g%st rren pausal men. Beneficial effects of androgens

B0 'Pﬁgsfa%tw iR R [Rase srrisalraipeipaihione formajian pnd bone

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 demonsirate that androgens are osteoanabolic 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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docunented in recent studies using conbined
testosterone and estrogen WO 2005/ 080320

WO 5004/44824005/ 000229 18 admi ni strati on (Hof baugicragboos/non22e

at., Androgen effects on bone netabolism recent
progress and controversies, Eur. J. Endocrinol. 140,
271-286, 1999). Thus those-1&onpounds of Fornula I

R TSR o 3. B oty Bametbolbat ket
prqgn@aswnd_s:pem@@rw fus.uk Endscrivenit 4@, 273- awstmowmﬁﬂdose
bR FmRd CORALER, 8400501 St aBF R ey bo uses
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ky/ipeatt W;allevratesmtmpo@zm iineguding ywHneerg ofidoporbsis such as senile,
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pedhenceebidapdiasist dusrte hgpatigeditiemtor Cushiag siridromedags Roen

AR R Bl B8RRI hipboptiast Bepgiagensal and

hmmhmnhatasbmne Dires bohe redatbd arlications ARERRIIEWS. treat from

h [ h.,.Th .
AR aHonlainay L o BB iory B e 9288 Hicdicpe tosen
dw%al‘dmne Usssdmbodibtlianbiorat less)bend RadtBRs ostBotdy éﬁcﬁiontlt:s
Ajrbétﬁét%qgwgwamsu ng di seases, such etlg agaﬁ ents

ncer buns, renal dlsease
suffering fromtrauma, bedsores, age, etc. can al so

benef anabolic effects o andr o . 20
oo adttidke cbfbitE R8s Aot Grbat Al caniso bo
iseddo siivulatet hesclrompssiindmtionts Bficed @ith waslihg di€eases, such

h_ot her unstofu

SOARATLRR A ! G0 RO ol RS o
tegfuivess bedsdFes, age catpl can gt eswefifophhera@hkbelRasReR, of SUCh
%zmr(;q?ggxi dil, are known to stinmulate hair growh and

0 I'"hduce anagen. Exanples 25 of other potassium
channel openers include (3S,4R)-3, 4-di hydro-4-(2, 3-
di hydr o- 2- net hyl - 3- oxopyri dazi n- 6-yl ) oxy- 3- hydr oxy- 6- (
3-
hydr oxyphenyl') sul phonyl -2, 2, 3-tri net hyl - 2H benzo[ b] pyr
an, di axozide, and PO 1075 whi ch i s under devel opnent
by L&P-Mmlma’(l‘emmcal sThyroid hornone is also known
to stinulate hair growh. Synthetic thyroid horm)ne 30

|
o Sre? efnboimen{uf AERERGEE Ind B dP ol il 1 4R
bgceradmiristerasawth Whemmnm@datqmahwmhamﬂhwr aﬂiﬂl&ty orto
rﬁAlgiﬁfﬁz%r poiterifal é@é bngé%sggf é)?lﬁ'@fed pbRsEHhUREARe PERES, such

plication
as minoxidil, are known to stimulate hair growth and to induce anagen. Examples

of other potassium channel openers include (3S,4R)-3,4-dihydro-4-(2,3-
dihydro-2-methyl-3-oxopyridazin-6-yl)oxy-3-hydroxy-6-(3-
hydroxyphenyl)suiphonyl-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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contents of which are hereby incorporated by
reference, for a discussion of such WD 2005/ 080320

ngﬂds}o%?s?y 000229 -19 conpounds and their usfcf/ﬁszoosmoozm
al'lTevia

e al opecia. One particular conpound o
interest is
2-{4-[3-(4-Fl uoro-benzyl) - 4-1gydr oxy- phenoxy] 3, 5-di net

hyl - ph [}-2H [1,2,4]t 3
AfemboLRg sﬁ% fiiralsh t%ﬂe%wafségéﬁgﬁ%@w Gridarcompeund of
rwérégtu@m[ac@nq@mrﬂéhgyn mwoﬁppmmﬂss Blopsdthiithenyll-2H-

anerslon of test gst erone
5il

LR % gtoagt e‘i"E'r?ﬁ‘deﬂ“x% ﬁaﬂ workdy RunBereetdifferent e

birebrdHishd. Fafdkamplel Sori@Bdmpdiiivld Bfock thebanvarsicRtfct ase
i nhi bitors, such as finasteride, have been shown t

siastastesene tadra-dijyermiestostsrans tiahde TQSQOB-“dWﬁé‘PTGh%PlOiPQ'Cﬂ'
ik ity i<Rbs. MoAIBHo-HelEfact RikbASAIAUBYIRGRRAS! hve

Exanpl es of other 5-a -reductase inhibitors iInclude

dta@%tsﬁh@wnd@ sbwlatedﬂagrarpwm Finasteridg isisorwrseiatiavaiiable fem |
Celdd u’aﬁghﬂ $a8s ﬁgm\éﬂg@éeclihﬁ’ E%m;%é‘%ﬁ?tﬁ% {ar gt éé 0

evi ate a opeci a I nase |tors ave
alnb@ltwe@wlmmat@'t@t(alﬂmﬁrmtmm@ Suehnveompeundsicat beso-
a &ﬂﬁﬁter&@{vﬁﬁﬂﬁatdo%pgunﬁ@bﬁ%rhﬁlaq 16 SRt Xﬁab&&' bi t or
of proteln Kinase been shown to I nduce anagen.
O her sel ective gr otein kinase C inhibitors, such as

hexadeCiptgimisispsrocliniibiioss hayel akia kagin-showe &e alimilate hair growth
lﬁ#cpﬁﬂﬁ’c% arf&den. ]éalﬂ%g A lcﬁ I%ﬁ Bél%tﬁreﬁﬁ'\ﬁﬁitcﬁ‘ 'o? gli(ogé?ﬁ Kinase

own to In uce ar nacol
Pﬁybasdmeez@@ewmmﬂu@ qr@(gen4§>th§83eia®vmyot§lud¢nase &t ighihitors,
k
émsa%nhgxoﬁjébgl Rbs ocﬁ&iﬁebﬁlﬁﬁoﬁ@[' éHrﬁiflﬁé agoHHetz%

conpou eviate opeci a

| mmthlau}ﬁ@te@a@e alse Heen ghayn f@ymm@@ﬁg@ (§kist Bhatmacol
r'§ aLS}E/{LriI lﬂﬁ)&%ﬁﬂ)d&ﬂ/{ﬂ? “Augd gé s o &R @%ﬁoﬁkmase C

are de
disnibjtornen qgrqq-@dmtn@tefeﬁwnﬂhep@mp@tr@mf ofvia d i plisvigds i ve

pg;epggil es. Cyclosporin binds to the protein,
cyclophilin, while FK506 and rapamycin bind to FK

binding protein (FKBP). Al of these conpounds have
been shown to stimulate hair 25 growth and i nduce
anagen. Any such inmmunophilin |igands can be co-

adm ni :ﬁ{n%r%hmhé Qreaa Ry @ﬂadoaésrﬁe pratbifs. TReiPlidapds MoRide

al opeci a. used in this _applicatjon, co-adm nistered

FPBREonTy FKGRS, ANGrBRAAYFIn They aiscRed frordhRgiiagd W t h
adé@ﬁ;gea! pﬁﬁihhlg%r‘iﬁép b@eAIRRiunoSIRrERIVelprbseHidtd OfoldSorin

ferin action, using ad0|rr.1qg1 Iglmen

t B {s ﬁ@rtmmnmplpp@%mﬂe FKRO® ad FRemyRIn bi Biding

rﬁ%%‘in (FRBP) Ml bRIRBSS! Sorf PGS haWPBbdHsttwndb stiRlREd 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 Formuia | 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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during a single day, or even dosing on different days.
The conpounds can be WO 2005/ 080320 PCT/1B2005/ 000229

ni stered separately or can be conbin
Si nsdﬁg%or mul ati on. Techni ques for prepari n%ﬂ‘gh{ﬁ%ﬂ?ﬁ/ﬂoozm

formul ati ons are described below. Fornmulations 5 If
desired, the corrpounds can -pg admini stered directly

i £ haut Ho t d trat
AR re Yol plCans S chrprina i 4 soge TTARECat | oo
Clechnigues fol prepairitsuch ievhurdtibhs BRSdestitidasdidw. be

formulated into dernmatological, or cosnetic carriers.
In this application the terns "dermnatol ogi cal

carrier" and "cosnetic" carrier are being used

i nterchangeably. They refer to 10 fornul ations
dregimgghedidnsor adni nistration directly to the skin or

hai d b
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mmecd-lldvgevan t@ééﬁaadmatsmmnfhe?fwﬂt iypicalymeofamtultietlinto be

naceuytica

B flet ool P BTHES e G foek Rpfeains 65 tershireec e

derrmtolnglsalcaxmdsmeho canikest Efthisrﬁpphmbn theoterms faerhalological
I s capsul es

RB 8P R Qe Lol 5 Baio e B Bingo 3y kbnreiobivs.

Sohriuthtians etlemgmdger ddpwinistrativn decapshd ign of hdihe

ordi nary gelatin type containing, for exanple,

surfactants, lubricants and inert 20 fillers such as
| act oQhamaameuhmeanmmbmmwm@bﬁhor@cdwh@%n@r&ﬂa&i&ed utilizing

at i o s I n an
BBhALASEhdWR R 3 HYERAL bt SRive, Pyl e pommoynd vl
we simixed mith et prmnabcétmbhlbdcoba@ﬂ@ﬂg actepiablé agtiese,
sucrose, and cornstarch in 25 conbination with
bi nders, such as acacia, cornstarch, or gelatin,

di si nFe«gvraltadmgjningmt memmoaﬁdsmmgxmﬁ@aﬁh if6 sot:jd or
C aci or

I h t
ks BlePafibts.aPlias bebilen 6, obleaicindon o biapee
bu}spens;smﬂ wr e@uhlwsmlhwltldlomﬁdrrﬁ@ban ve aapsamseﬁm or
tica acc
RO B BATRGGE ok Bentnld s FRERs: b feahElaritiners
iﬂ@mst&h a‘sl laotosd, sgcrags Ring cornstaretnek theesaT basust@nabRiase
@% eraﬁorﬁnown in the art. For par ent eral adm nistration

conpéunds may be dissolved in a physiologically
accept abl e pharmaceutical carrier and adm ni stered as

eit heﬁm ahother embodiment, the compounds of Formula } can be tableted with
conventional tablet bases such as lat:tose, sucrose, and comstarch in
combination with binders, such as acacla, comnstarch, or gelatin, disintegrating
agents such as potato starch or alginic acid, and a lubricant such as stearic acid
or magnesium stearate. Liquid preparations are prepared by dissolving the active
ingredient in an agueous 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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solution or a suspension. Illustrative of suitable
phar maceutical carriers are water, W 2005/080320

WE%@(,&@QS/ 000229 -21 saline, de_xt rose so! mi’(?’P/?BZGG)S/O(}OZH

ructose sol utions, ethanol, or oils of aninmal,
vegetative, or synthetic origin. The pharnmaceuti cal
carri er may also contain pgeservatives, buffers,

., as are known in the art. Wen the_conpqunds are

@@llnﬁ; dgdrashisetubipesy fmﬁtpﬁ%ﬁwwl gihanalsy oilg of 28l pe

?@tﬁﬁ\)@? dr éﬁhtf?&'&%ﬁbﬁsﬁhéﬁarﬁbéébﬁical%aﬁ%r 'nﬁaylﬁlw\ébrﬂéin t he
ecogﬁounso this invention WI|| ically be

dlﬂ?ﬁﬁﬁ‘(aé*t’%‘? bierg ple-aps gre kngwn i ihg af Vden the 6 poyyndsare
IR sintifisR RS 1hﬁeﬁhéc€ﬁﬂ¥ Ghey Mgy 8ROBEWRESIVEA IeREtrbeadI fluid

carrier) directl ’he skin and/or hair. The topical
@é‘ﬁ%@"m 'Bﬁh%@@-ordl ng to the 10 present invention can
be in the formof solutions, loti ons sal ves, crearrs
oi ntnments, |iposones,  sprays, %el s. foans, roI

stickdh e&m&ﬁyndﬁcrfélws inypRisoaiH BRicalyeR ﬁﬁ@!ﬂ;ﬁt%%on*wlv
ORy WERH PleRGH, toﬁ&&! feferd tb Hbﬁli&ﬁforﬁél‘b\‘i@'bcﬂﬁ;ﬁﬁunﬂ@ I(amoeﬁptbﬁai

cosnetic or har maceut i cal osi tiqQnps,

sarencdinestly @dpaEkD pad/PERalr. d éﬁﬁ%‘?r;? PRAROSTHGR %0@5}9&9 e

Eireéeﬁfiﬂ/entféﬂ 2afbeliM heGOMPOUMRiI0RS) I6tRASWafie8 Ocrbams,
ormula | above. Such der mat ol o‘(_:;%cal conposi ti ons

\GItMeRiS PR AIMES GRFAYS 08RIS,3paM8s, TOI5Y FickSe Srany ihes Sorputatian
IrButir@f Ussl i §eiatdlogy, der mat ol ogi cal |y accept abl e
carrier, and nore typically, from0.1 to 5 w w of

t he corrpounds Such conpositions will typically be

appl i qyé IO herdnbdifielt rdBRs dabddnetithe phamtiRbutical

attention is directed to Rem ngton's ﬁar maceuti cal

SeMpRsitonsEi Rarigylar dermalelegisaimompesiighssyhichieompsize apigast

Pk o@thedioﬁiﬁéﬁﬁ&@ébrfgspb%hd ® H:Urmmarn AbEUE SR ﬁ@tmaabbgnai
The conp03|t|ons accor i nventi on can

comppsitionsy will gpitgin from B@@b‘%ﬁaﬂpéﬁ@/ bﬂfs‘f‘?PB'F‘Pﬂ‘g"ds h°

‘Hdﬁﬁ&&ﬁﬂe%thsé’éél'&a%lod?@dil? acddiidie 6B &hd HRRS tylcally, from 0.1
prepared accord he usual methods. The conpound?

daf wiveeiiee %’@EPW? Surb qempesitions Wil bigally Be 2RBFEd TN

% a%ﬂ@s'oau@r TRE lﬂ@éaé?s @h@rﬁi&ﬁ'né SirseRldtb FRASngtBR’si N t he
form of creans ge emul si ons- or nousses,

iange tE@'%WﬁN@Fk Rablishing %n%%‘g‘i)rfslpoah@r al so

| GRIFREdiSH Sha RNAESrb 8lidh TeRAGAtdPEESSUre.  The

conposition according to the invention can also be a
hair care conposition, and in particular a shanpoo, a
hai 1 - 39blcbRobifiéndbeorting 1B8d AdertPhicaR alsd cBhibl dfGolid

cream or gel, a dye conposition, a
preparations constituting cleansing soaps or bars. These compositions are

_prepared accordlng to the usual methods.

The compounds can also be used for the hair in the form of aqueous,
alcoholic or agueous-aicoholic 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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lotion or gel for preventing hair |loss, etc. The
anounts of the various constituents 35 in the

w& Sh03RkRLPII cal conpositions according to the 4avenhisAdoze

are those conventionally used in the fields
consi dered. WD 2005/ 080320 PCT/|1B2005/ 000229 -22 The
nmedi ci nal and cosnetics cof2ai ni ng the conpounds of
the invention wll typically be packaged for retail
distribution (i.e. an article of manufacture). Such
articirhe rrw'r(]:lidindbgar_ldl edxpletits aniaipiag klﬁtgﬁﬂnfbdunas Bﬂh@gfvehﬁbn
i nstr.uct .t he patient .5.ta use the product. c
Gyl s ke ekl sistion Do pf Fole ) et
6uclaaiticigs cv.ﬁlfc thes laaélaia ah? pﬂiﬂ&t}éid] irﬁecigﬁdn%raq ir%’(tjrect__ tﬂ'ﬂﬁatient how
onmpounds or my . may.al so adm,.xed wt n
F e g ol SOighlpe aions iy Trciidefe BaRai tode.refidh
dodéion biarekdnmenintosing fvhed@Bcatot rati on of the 10
conmpounds within the serum urine, etc., of the
patient as is known in the art. The conpounds may
al so Whe vsponRisdf FePRAd Cinay asb be\dBibe:divith anyvisdrt ¢apner

has heen.described in connecti,on W th specifijc,

AR5 BRI a5 GhlrEdreaVs btk o g rinedas BaReDkdion of they
eta’ﬁlp!hlre!swxﬁthfmrlé _bammlgrirglﬁ; Gitd. | sf atte patRnpaslistihb®n in the art. The
application is intended to cover any variations, uses,
GOMPOHREIS T, AeROR BSOS 7 IESEHEY B9M of | ow ng, i n

general, the principles of the invention and

i ncludi ng such departures fromthe present disclosure

as Com\ﬂﬁ/!tﬁdr']ih?erkfﬁﬁms b?én Gé«b‘éfli_l%éﬂﬂip)bloﬁﬁﬁﬁ%h ‘MihWbécliiifrd1 thg
artf to iC e i.nventjon. e foll owi ng,exanpl es an
Binbp Qb thereph kvl Ber ool B3t 8 RABPAERIDSY f ur ( her
mobiifgaonk @ntl s apflichibnas intéritied th bovell iahf VasibRs, 863! lod
not be construed as Ilmtl.n% the invention |%‘a_n .
ﬂ%‘ﬂﬁ%‘l".ﬂs\‘ﬂﬁ dosnianieiewipgip BeDEEL MRPsPles g %R%&-WE‘E
%!hdz @é!ugin 2suc.h geparturels frorrt] Lhe-l present discl)osuzretas_c]glme within F;nﬁvwﬁn
, - 4- (2- Hydroxy- 1- net hyl - propoxy) -.2-tri f |l uor onet hy
Oty Prﬂl@ﬁc@ y"%@&‘%‘) "‘8?"?“ f?&ﬁl‘!}‘yeﬁ nd hRyollowingo 1
&¥dnfiples and biological data is being presented in order to further lllustrate the -
invention. This disclosure should not be construed as limiting the invention in any

manner.
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NaH (0.20g, 4.14 mmol) was suspended in 15 m of dry
THF, than (2S,3S)-(+)-2,3-butanedi ol was added

wd $ho3dehs2e3- 45 mmol, in 5 of dry THF). 10 THiSmB2005/000229

m xture was. strrred at 0OC for 10 mnutes, followed by
the addition of 4
fluoro-2-trifluoronethyl-béd3zonitrile. The reaction
m xture was stirred, DC for 1 hour, under a nitrogen
at nosphere. The mi xture was then stirred for an

addi tional 2 hours at E¥AMRBRLEYDerature, in a hood.

Civa qut act ed WBF&?}%}/}{)\%&%@P&? "’%’?ﬁé %ﬁﬁ%leghe

product 15 was purified by colum chromat ography,

usi ng hexane: ethyl acetate=5:1to 1:1 as elute to

yield the pure product. Ms: 260.0 (Ml for

C12r§b2F3N02) LCVS: C 18 Col um (50%420 /g SO%CHICN),

: 1.81 mi n}20 EXAMPLES 2-27 Usi na

o) fur I;Fa owut NabEOCut i nc @

ryal’s, the co“np%}a—d"es

were prepared. Chronatograp s perfornmed on a Foky

200 fraction collector, using prepared 25 Bi ot age

Silic wat er th ri I d as

oL SR Blaghok e LR RS B

(85.58)-(4)72, S-bﬁtambdrorwss ad!dhezle(d 3292848 Enmdl:drx;'o (o) efl drf( THF).
ter: lnitri ctr e | were
% BhalE v e, L6 tof 16 ridn Fiiomet By b iRkt

RRroHERBRIR BRIt ikBFRY Eéa@@é\?ﬁ’fﬁdure%s sTﬁ&!t k5o for 4
Exa le Structure Name RT Base Peak (1 R 2R)-4-(2 F3

gra nitriggen Qrg@psgherm 1l erri@{clygg wag then strrrgcgl @R opoxy)
awrtiﬁﬂralrilﬁdiﬁw Yoord- ferfigeratlie0 irPABSGY, | ThDRBERMIidd duRnérRid
wrt(h 25|_r'¥190f drg‘u!led water, extracted with ethyl acetate (3 x 20 ml). The product

was purified by column chromatography, using hexane: ethyl acetate=5:1 o 1:1

as elute fo yield the pure product.

MS: 260.0 (M+1 for Ci2Hi2FaNO,). LCMS: C-18 Column {(50%H,0 /
50%CHLCN), 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 petformed 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:methyinitrile). The mass spectra in Table | were recorded with an Hewlett
Packard mass spectrometer.



methyl- 1.80 Ms: 260.0 (Mtl N/ \ Hrifluoronethyl -

for CL2H12F3NCO2) enzonitrile -(2-Hydroxy-6- Fac
woBbRWBoASPt Y| Oxy) -2- 1.95 MS: 316.2 (M-l N =pér/iB2005/000229

rifluoromethyl- or Cl6H20F3NO2). enzonitrile OH Fa

-(2-Hydroxy- ctyloxy)-2- 1.76 Ms: 316.2 (M1 / \

rifluoronmethyl A o benzonitp4de for CL6H20F3NO2) OH

F3 -(3-Hydroxy- _ butoxy)-2- 2.50 Ms: 260.1 (Mt1 d H

rifluoronmethyl- for CL2H12F3NO2) enzonitrile WD
$2005/050320 PCT/ TB20057/ OUUZRELE 425 (39)-4-(3- Fydr oxy-
E3-—but-oxy)-2--0.-91 S 260.1. (Ml 8 rifluoronethyl- or
ESMPBEaND2 enzdHTUCHi®e ) " OH |F3gdNam® Hydlr Bky)- hBase Peak
7742 MeT 280, 0 (MFL g H -~ 0) 2 [{R3R)L4AI@-Uoy onetr hyt™=

y 2 :

for C (H 4E3NO2) enzonitrile ) 2.12 M5
274.0 S M1 methethy o 2 ri filuggomet hyl gﬁéﬁh@ﬁ‘lo (M+1
pr C13 1/ 0““’“%*““‘0‘-' propoxy)- or CioH12FsNO3)

iy

,.|

A 2irifluoromethyl-
benzonitrile

FaG 4-(2-Hydroxy-1-

3 /_@\ methyl- 1.80{MS: 260.0 (M1
H Dropoxy)-2-

N/ C/LT} triflucromethyl- for CioHiaFsNO,)

benzonitrile

4-(2-Hydroxy-6-
FaG methyl-

4 heptyloxy)-2-  |1-95|MS: 316.2 (M+1

N:‘O triﬂuoro_mpthyl- for CigHaoFaNO5),
MY benzonitrile

4-(2-Hydroxy-

Fa ;
octyloxy)-2-  |1,76(MS: 316.2 (M+1
5 trifluoromethyl-
| / 0/\1/\/\/\ benzonitrile for C15H20F3N02)
OH

K 4-(3-Hydroxy- -
/ oy 2. 250 MS: 260.1 (M+1
_ Y OH trifluoromethyl- for CyoH12FsNOy)

N benzonitrile




benzonitrile 3 -(3-Hydroxy-2, 2- 11 /"~~~
i met hyl - propoxy)- N _ O 7c C]—| -trifluoronethyl
itrile t-(3-Hydroxy-3- nethyl- but oxy)
“"23@5@5“‘(’%1 12 F3 rifluoronethyl- 2.25 enzoni tf(;y@gt}smoozm
C13H14F3NO2). OH -(3-Hydroxy- F3 a,2,4-trinethyl- 13
/[ \ entyloxy)-2 / Hrifluor thyl - N benzonitrile F3

(

- Et hyl
I uoromat hyl -

-3- 14 Hydroxy- 3.
for C16H20F3I\m)

LV, &d]

enzonl t r
15 "

ile

MVB: 316, 2 (M1 exyl oxy) - 2-

T |yul UI\)’

ﬁexyloxy] 2- 1.6 rlfluc

LA~

Q1R_ ’) (
iRy
" benzonltrlle
: 274.0
L, por omet
3 ydroé)(Py-l-rret

(3

hyl - Ms: 274.

P N gﬁvdr%w

023

OXY) - 2;

ijoro
l7?‘?‘)'/‘Izor?.';gﬂ'ﬁi'' 'H enjzoni

0 (

MS: 260.1 (M+1
fgﬂg%@&mog

Vi1

4~(3-Hydroxy-hex-
5-enyloxy)-2
trifluoromethyl-
benzonitrile

2.42

MS: 280.0 (M+1
for C14H14F3N02)

10

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

2.12

MS: 274.0 (M+1
ffor Gqat14FaNQy),

11

4-(3-Hydroxy-2, 2-
dimethyl-propoxy)-
2-triffluoromethyl-
pbenzonitrile

12

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

2.25

MS: 274.1 (M-+1
for C13H14F3N02)_

13

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

14 -

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

3.8

MS: 316,.2 (M+1
for C15H20F3N02)

15

bthyl)-hexyloxy]—z—

4-[2-(1-Hydroxy-

trifluoromethyl-
benzoniirile

1.6

MS: 316,.2 (M+1
for C15H20F3N02)

16

trifluoromethyl-
benzonitrile

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

1.03

MS: 274.0 (M+1

- ffor C13H14F3N02),

17

Hydroxy-1-methyl-
butoxy)-2-
triflucromethyl-

(1R,3R)-4-(3-

benzonitrile

1.02

MS: 274.0 (M+1
for Ciat14FsNOy),




17 Yuto)(y)-2 rifluoronmethyl- 1.02 for C13H, 4F3N2).
benzonitrile WO 2005/ 080320 PCT/ | B2005/ 000229 -26 F g
Xy- Ms: 260.0 (Mt1l 18 but oxy) 2-
W(? é@flbboﬁrg%o?ret hyl - for Cl2H12F3NO2) _ benzonitri IPgT 2005/000229
-(4-Hydroxy- 19 )utoxy)-2- 1.52 M5 274.0 (M1

rifluoromethyl- for CI3HL4EENO2) enzonitrile "
_(A I—I\/nr OXyf= MNS:.-.302..1 (I\/I+1 0 hnnf \II nyv\-?- 2..10

fi f1 uoro thyI for C15H18F3 - y@??i%hl trjle ims: 2600(M+1
8 4- Hydr | F3c propyl - but lﬂg%r vy MS: 302. ] 1

21 rfflilgo dy™~"3.P8 or Cl C]-f°$ C1oH12FaNOg).
henzoniltrile -(4-Hydroxy-|- 'trﬂﬁnt \/I o) -f NB:

288.1 (MPR_ 22 FO 2-trifluor ner)qgftﬂxz- 27 1\ ws: 2?4@'1M+1
ertszonitr 14H1 SF3NOR) 2S9) - 4- (W.2R|F -
Mydr oxy 1 \=sethy| “VBT 288. 1 ( Eoroamt W-oxy) - 2- f%ozab*mFsNOz)
fifluchopet hyl - for C14HIRE3 Zjl’fnﬁﬁmmr ile

- (5- Hy dr - MS: 274.0 (Ml 4_(4_Hydroxy_

MS: 302.1 (M+1

20 oH heptyloxy)-2- 3.10 |
trifluoromethyl- for GysHisFsNOy)
benzonitrile '
4-(4-Hydroxy-1-

FG propyl-butoxy)-2- MS: 302.1 (M+1

i rifluoromethyl-  |3-16 _ .
//—G\O/C\,ou benzonitrile for GisH1sMsNOy).
N

4-(4-Hydroxy-1-

co methyl-pentyloxy)- MS: 288.1 (M+1
22 s o-trifluoromethyi- 227{ CHE-NO
/’—@ O/J\Arm benzonitrile or CiabhsFaNO2)
(15,45)-4-(4-
F Hydroxy-1-methyl

\ o, " trifluoromethyl- for Ci4H16FsNO2
' 0 benzonitrile

4-(5-Hydroxy- .
b4 Fa pfantyloxy)-z- 104 MS: 274.0 (M+1
/ ’ trifluoromethyi- ffor CyzHy4FsNOs),
N benzonitrile
4-(5-Hydroxy- .
- B hexyloxy)-2- 251 MS: 288.0 (M-+1
y " trifluoromethyl- for Cy4H16FsNQ,)
benzonitrile

4-(5-Hydroxy-3- MS: 288.2 (M+1

F
6 2 methyl-pentyloxy)- [ 1 01
2-trifluoromethyl- for CiqHisFaNO2),
N O/\/]\/\OH benzornitrite
2-Chloro-4-(3-

c Hydroxy-2,2,4- MS: 282.1 (M+1

7 /,—@\ . frimethyl- 70 ot CiaHasCING)
N/ bentyloxy)- 158 120 ).

' benzonitrile

4-(2-Hydroxy-oct-
7-enyloxy)-2- 3.19{MS: 314.1 (M+1

6 ~ riffuoromethyl-
4 O/\J)/\/\/\ benzonitrile . for CrghgraNO2)
H
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4 pentyloxy)-2- 1.94 Nrifluoronmethyl- or
C13H14F3N02). benzonitrile (5-Hydroxy- Ms: 288.0

\ Fy exyloxy)-2- 2.31 rifluoronet h#bT/Iéﬁhsmoozw
Wgﬂﬁiﬁglﬁi%jl(\)m) benzonitrile F3 (5-Hydroxy-3- M5
(Ml g nmethyl-pentyloxy)- 1.01 -trifluoronethyl - for
C14H18F3NOR2). " benzonitritd-Chl oro-4-(3- c~
Hydroxy-2,2,4- Ms: 282.1 (Ml 27 / \ a~ " | rimethyl
1.70 / for C15H20CI NO2), entYloxY)- benzonitrile F3
-(2-Hydroxy-oct- enyloxy)-2- 3.19 Ms: 314.1 (MHl 6 7

o enzonitrile rifl uo%%%for C1SH15F3N02) ~ H
WO 2005/ 080320 PCT/ | 9 -27 EXAWPLE 28
2- Chl oroChloga-drdchydxgxy-1-mathylt pentyloxy)ehenzenitrileoni tri | e

HP OH OCHa C 5 N H?OH

07 “CH,

cl
“

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-penzonitrile (37 mg, 0.240 mmo!l) 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 / CHsCN 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 (CDCl,) 5 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

i

Ch

O/\/\OH

To 1,3-propénedioi (820 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;0 {(3x). The organic solution was dried
(MgSO0,), filtered and concentrated. The residue was purified by reverse phase
high pressure chromatography eluting with a solvent gradient (15% of 0.1%
formic acid / CHzCN in 0.1% formic acid / water to 100% of 0.1% formic acid /
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To a solution of 2,5-hexanediol (28 ng, 0.240 nmmol) in
tetrahydrofuran was added an excess of potassium

woudbeeskae The adm xture was stirred, briefly,pcEfifionsoo0229

2-chl oro-4-fluoro-benzonitrile (37 ng, 0.240 nmol) was
added. The adm xture was stirred at roomtenperature
for 72 hours. Purificationaby reverse 10 phase hi gh
pressure chronat ogr aph vent

. er's
weigdite ﬁfOV(dPS‘leT‘g op2-ghl Or%m'@g eRIOpO %ﬁ\?""ﬁ“‘ﬁ figMR

O1HO08.%6 add, AHYL%, {oft e, 3.88i(d2H), 2.04
(Adlaﬁt%ﬂl)gsﬁ?éw Jed 28 Elrﬁrrgl-it)of Z%hl o?’o 4- !(14 }ﬁydroxy 1

ey | - pentyl oxy) - benzonitrile. 1H NVR (CDCl3) 6
50 (d, 1 H, 6.95(m 1 H, 6.79 (br d,1 H), 4.43

(m 1 H), 379(m1 89-1.40 (m 4H), 1.30 (d,
3H), 1.17 V\EM%% ﬁEXAI\/PLE 29
2-@|M¢D(%(%DW”&%WHFW NZUHDBni trile O OH 20
To 1, 3-propanediol (320 ng, 4.2 mmol) was added sodi um
(21 ng, 0.92 nmol). jfhe mixture is stirred at room
tenperature for 10 m'n and 2-chl oro-4-

fluoro-benzonitrile I ) was added. The
tLo heat ed, t
F cact F@M‘“@éthe%i‘?%guw"dﬁssﬁ?ﬁfﬁpﬁx 107d Fipliefiol (1 i
\1\@ hitnolpies reaistbdweith zamimeq—vabemzomme)(qwmg, A énmc:j) for
3o ot oot s PUlEA o (YSIRe hats ok piched
eﬁr@ﬁmodram aitgvithea mh;mgm@naﬁﬁ% ol Qi %rfgrnvw geid4
ent %o o
SPaCHih arios ormf g B Yol g P P beabirindiace
ho\‘i@ &@ﬁ!&ﬁ%@%yﬂﬁ'ﬂytk&ﬁﬁ@ﬁbﬁwﬁmﬂe msl\llﬁe(c&qs Bd.54 (d,
B85 6l 2 Eég@i{sadow BPBIR T ERD L A AR
éms)zzéﬂwm)(d 1H, 7.00 (m 1 H) 6.85 (dd, 1
4.15 (t, 2H), 383(t 2H), 2.04 (m 2H. 5
EXAI\/PLE 30 2-Chl oro-4-(4-hydroxy-butoxy)-benzonitrile

Cl Followi ng the pro@XAMPLESRLri bed for Exanple 29,
1,4-butanediol (1 nb, 10 10 nmol) was reacted with

25 o - fr-hy BRGideRRA AN loky)-Berzbafteif®, 1.0 mmol) for

Nx oH

BN
CH,
Step A; 1-(tert-Butyl-dimethyl-silanyloxv)-but-3-en-2-o

To a solution of (+/-)-3-butene-1,2-diol (500 mg, 5.67 mmol) in CH.Cl> (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 NH,Cl and exiracted 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 0 100% EtOAgc) to provide
827.5 mg of 1.~(_tert-_butyl-dimethyl—silanyloxy)-but—s-en-z—ol. 'H NMR (CDCl;) &
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24 hours at roomtenperature. Purification by reverse

phase hi gh pressure chromatography eluting with a
wobisarhsgr adi ent (15% of 0.1 %formc acid / pEridgosbborze

0.1 %formc acid / water to 100% of 0.1 %formc acid

/ water) prow ded 10 ng of

2 chI oro (4 hydroxy but oxgg). benzonltr| le. 1H NWR

51 e L, @34 @»&H 5y 10, 418 (6 R Lol st |
3,0, 801629, b deelan; MOWBide31 20

| oro-4- (1 hydroxynlethyl allyloxy) - benzonitrile

a sol géh;_%ﬁ;tmg (+/ ) - 3 butene 1, 2- d| oI (500 ng, 5.67

025 Fharspluient Sl iy &ﬂwﬁoﬁvgbafaé sﬂ%-ffl tf:fod
%tﬁawhﬁhbﬁm o326 BHL) ahl7eeC das Gliddd potassilieri-buddidei(1.0M in

T 580 A SE I Mbe Sl Aran ot B oo

A0 Btderdnitriid es4n mgta 45 mi)dmdsacmédwt t-hs“an Tae usaclibii@hs

and extracted with

Stired algROMASMRBREHES V8K OHFSI Héencbpg gv!}ﬁ ?ﬁgdcextracted with
fEtd)A@dss& THRSg&R8 Qﬁﬂiri]drﬂkﬁjwasﬂ&e wm&mtueawmlsnrmtlﬁnéd ed
Plim pressure chr o i
§|é9$@n}t f"&’&& F‘%FW@%’@@ I%ngg E,@Zr%g 6qq5 i %A@ -(tert-
%Qt(ypﬁlﬁiétlgﬁ‘—tsﬂﬁ%gox?mtéﬁ P—fallyl?xy -2-chioro—bgn%omtnle and 4-[2- (tert-
u | e S| u
ke st ey b o BRI b sk eme o OUR GHCt 5
a%kn{, 1 bﬁ(m52r$)45©d,5ﬂa crﬂ 2H, 8.92-622 (in, MH), 475 fn,(1H),

é. Fdsfn( § H)ééﬁ (fNe?W:% 794, ggaggs "ol 0.6F @%H50.07'E, 6H),

-0(6 Jtyl - di met hyl - S|Ianyl oxynet hyl ) -al | vl oxvl - 2-ch
Ioro 5 enzonltrlle To a sol ution of

I -(tert-but - - hut - 3- en=2- ol

(1. 108t _ -Be%oﬁ

added 19 SRR 1S ve, Etample 1 G B, (1.67
2 ﬁ%smmbl) in THE (ﬂi)inlL) e atdes tettbutyedmbramiuts finridet &6M in

i 3 A S o SRR Sl i e
Qﬁmﬂt@@ Nvd SRS iR 8qufedus Bl%@tnndsextmu@dwhthc&@mrﬂsxmaﬂw
%?gan?é( écgltzxitiotne\gas Wasmed with brine, dried (MgSQy,), filtered and concentrated.
The residue was purified by medium pressure chromatography eluting with a
solvent gradient (hexarnes to 100% EtOAc in hexanes over 70 minutes) to provide
112 mg of 2-chloro-4-(1-hydroxymethyi-allyloxy)-benzonitrile. "H NMR (CDCl5) &
7.55 (d, 1H), 7.04 {d, 1H), 6.89 (dd, 1H)}, 5.85-5.76 (m, 1H), 5.38 (m, 2H), 4.80

(m, 1H), 3.80 (m, 2H),
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Et OAc (3x). The organic solution was washed wi th water
and brine, dried (MgSO), filtered and concentrated
Ffe 1.67 g of a 1:1 mxture of 4-[1-(t
(Lﬁb{'g’li'&é? et hyl - si | anyl oxynet hyl ) -al [ yl oxy] - b IR 2005(000229
nzonltrlle and 4-[2-(tert-
but yl - dlnethyl si | anyl oxy)_sfut - 3- enyl oxy] - 2- chl or o- ben
zonitrile. "HNWR (CDCI3) 515 7.55 (m 2H), 7.02 (m
2H), 5.91-5.78 (m 2HEXAMBRESI® (m 4H), 4.75 (m 1
H, 451 (m 1H, 3.90(m 2H), 3.79 (m 2H), 0.89
(s, 9H), 0.87 (s, 9H), 0.07 (s, 6H), 0.04 (s, 6H).
St ep fhis Example further illustrates the preparation of (1S 48)—4 -{4-hydroxy-1

TetaineE RO SO PREPET AP LBl PR ERflble'z® 20

Exanple 31, Step B, (1.67 g, 4.95 mmol) in THF (15
THE, " Siiaofta ngaerahfops SHerenEn | Bl En TS,
§t9%g‘oél?§%%fe€tt8 b Dg«g(etr }g gct)r%ﬁtihfb"efor%adﬂg et @S, 58)4(k)-2,5-
beg@aﬁ@h@i gBiin 3H 3 gt EIFSaT ) s kel et fiyeushy 2
sropp g Fut %r%ﬁi@é‘bﬁ@ sk RS Pahal Gl 88 ritidn T

Cg@wr?g&wgng % {o S gtaﬁdﬂa9% Etﬂ%% 3N hexanes

gmhe%g%lggd gts Eﬂp (q,lﬁT &g%ergg?‘lé gm(-é)ﬂm %j% nexh}&%ﬁ 'ﬁ?égnl%aétfjo%

20D (HeR TP 2L 03D 3R LRIMB1B2005/ 000229
wé%n%EQ%&NBErEBygl A( Thi sM%(anpl e fgrt her illustrates the

preparation of (1 S 4S)-4-(4-hydroxy-1-

met hy bBﬁﬁHaY@%the?crﬁdé ﬂrbzswc waeutsxbwb@ mz80Nint of rhieture smivent
product of Exanp |\be n,m neral ti'yil ) was

Sexpesigiy aqetai%?'m cteiﬂmapy fon P?‘”&A&e ale (9Mly and
%&’éiht%.d.s.tﬁb O¢ dankle ludiRo yiid 40 of helprik@desiedgiroryct. he
2S,5S)-(+)-2,5- hexanediol (1 2.g in 120 m of dry
THF). The di ol was added drop wi se through a dropping
funnel over 30 min., this mxture was stirred at 0C
for 60 mn, then RT 10 30 nin it was re-cooled to
0C before adding the 4- EXAMPLES2
(trifluoromethyl)benzonitrile (20g in 80 m of dry

THF) over 30 min. The reaction_ was then stirred fn ﬁﬁ:
to RTTheg¢empramdsif Femmgahhaveaifiaiitfogtheandragen reeepior, (s

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 *H-DHT

levels are determined in the presence of compounds (= i.e competitive binding)
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2 F30 501 (c) Ir,b,,~ N3 F3 66 (b)
5 32 (a) 6 415(a) OH 7 F3Q 274 (a)
N/-\ O'J,",0H9 3 OH 268 (a) WD 2GQ5
32 10 3 OH 70 (a)
|~~~ 706 (a) N v/// OH12 -3/ \IX'
_8350 (b) O 15 3 210 (a)

o~H |

w@z&%ﬁé@o
PCT/ | B2005/ 000229

13 3 442 (a) NH 14 3 OH

3.6(a) [/ \ v "niod 17 3 107 (a)
10 Fa&k 70 {a)
OH
O X
N
11 ?sz 706 (a)
N/ 0/7<\0H
12 S 27 (a)
13 Fals 442 (a)
N//_G\O/%H
14 Fsz o 260 (b)
N/ OU/I\/\
15 Fs 210 (a)
//—z N :
N
L
16 Fa 6 (a)
A/[_@\ofk/l 00
17 Fa 107 (a)
N/ o““"'l\)\on
18 F3°<\ 74 (a)
N/ RN
19 Faz 505 (a)
N/ O/\/\]/OH
20 F3 243 (a)
H
N K\/P/a
21 S 808 (@)
/}/—@\O/C\/DH
N
22 T 185 {(a)
N/ O/]\/\rOH

N OH 4 442 (a)
N/ OH8

/' N 11
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N/ \ Ova LOH18 3 74 (a) / \ O~/ ~OH N 19 3 505 (a)
/' \ o ONN20 3 243 (a) 0,*v "y AN I /21 808 (a) 4 / \
woHoosgaz03 - 1V_v 185 (a) H N WO 2005/ 080320pcr/1B2005/000229
PCT/ 1 B2005/ 000229 -33 23 F- t 41(c) N 24 632 (c) N/

\ DwuH 25504 (a) / \ | H26 3 07~ 0777 (a) \ O "~

v bH 27 H 63 (c) N 28 49 (ag.OH 29 394 (a) N ~\ OH

23 e lr 41 (c)
o
Onr\)'r:o
24 "32 632 {c)
& o0l

25 ¥ 504 (a)

. Y O/\/\/LUH
126 d 777 (a)
/_b\MH

“ 63 (c)

27 2 H
4 3/7&
N

28 “ 49 (a)
W%OH
N

|29 ok 394 (a)

/\/\OH

30 a 99 (a)

%’@Vw/m

31 Cl oH | 156 (a)
O]
N

a — mean of two tests

b — mean of three tesis
¢ — 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-MMTY clone 54-19. This cell line is a stable transfected

cell line with MDA-MB453 cell background (a human breast tumor celt line
expressing androgen receptor). A MMTV minimal promoter containing ARE was
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30 99 (a) [/ OH 31 off 156 (a) N a - nean of two
tests b - mean of three tests ¢ - nmean of four tests

B33 5 The conpounds ability to ant agqgiragdodsoo22e
effects of androgen on the androgen receptor were

determined in a whole cell assay as descri bed

i mredi ately bel ow. Experinmgntal procedure for AR
ant agoni st cell assay 10 Cell |ine: NDA-NVB453- MMTV
fsigined o ront of gifiseflyduqiferasadepasion gepablentha fascace vgs

&GSidd rhﬂo%nwebibd\@&dvﬁﬂ;@% o68Urb. BEREKESGHINSH thathby Was used

breast t unor expressi ng androgen receptor).
or iameiecing MRA-MB-4hvoealr F’@mmmrhﬁs@waet efpdine was
4$80320 PCT/ 1 B2005/ 000229 -34 first cloned in

front of a firefly luciferase reporter gene. Then the
cascade was cloned into transfection vector pUVl

é’&PHﬁlﬁare%@dihhﬁa%l\gérﬁé‘ nmet hod was used for
transfectin 453 cel | . Puromycin reS| st a

st ab|%ul§@1e|m¢qhhm ViRMEMJ bigh glucgse.aibeq eat Qﬁoeo i a

W@FQQ%W%LP@{%MEG nmedi um DMEM (hi gh gl ucose,
bco cat #: 11960-044), 10%BS, and 1 %L g_l ut am ne

Pl at i Pigting mesiympiEN sphans! reddiee). 1084 charenm) Bpalpd oal
W@,gﬁ@ger ,;,01%/,_(:%@%@@ um 1% L-gl utam ne Assay

di um enol red free), l1l%charcoal trea

HyCI o"h%sa!’sfé?@mfn DMEM gphanshiaddreehride ghgreoal treated HyC(Ijone
éé‘?ur}hci'il"bélﬁt%'ﬁﬁeo%ﬁm% ﬁbnﬁﬁiﬁﬁl&sﬁéﬁt&h@éﬁ buffer: 2%

bet a- ner capt oet hanol 135% luciferine in
cel | 3X/lyciferagefufier: 2% beta-mercaptoethanol, 0. 6% ATP, 0.0135%

luciferine in cell lysis buffer
Assay procedure:

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 culiure
plate in 100 ulfwell plating medium, culture for overnight at 37°C in cell
culture incubator
3. Carefully remove plating medium, then add 80 ullwéll 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.
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descri bg
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that the f ofa3yhot |tested. 5 [TABLE |11 Exanpl e

Structurje AR Cell # 1C50 (nM 1 F3 ND. / \ 0l1--OH N
12 ND. " |N. Bg N.D. - :

N/ d

3 Falk >1000 (a)
N//_OO/H/OH
F3

509 {a)

4 /_b\{\r\/\r >1000 (a)
4
N
H
.\ F
fbw\

OH

6 S 662 (a)

7 Faz 7000 (0)
,\{' o/\/l\on

8 Fsz 1000 (a)
n{ o/\) "IOH




r.. ...OHN 3 F3 >1000 (a) Ooff 4 3 >1000 (a) N5

509 (a) OH 6 662 (a) H 7 3 >1000 (c) N OH 8 3 >1000
wd3dosioBlsd v ' 1OH 9" OH N.D. WD 2005/ 080320  pcrypma0psi0nz2s

PCT/ 1 B2005/ 000229 -36 10 3 off 274 (a) N 11 /ﬂ??/ \

ND ~OH 12 3 269 (a) 13 3 ND. / 14 3 794 (a) N

15 3 124 (a) N H 16 3 >1008¢(a) 17 3\/ 807 (a)

10 S on | 274 @)
,\{:/
11 T N.D.
Y OH
112 F3 269 (a)

{13 F3 ' N.D.
N/ H
14 N 794 (a)
//_M
N

15 F 124 (a)
y
N
H
16 Fa >1000 (a)
% o “OH
17 R 807 (a)
% o OH

18 E 308 (a)
4 H
N

19 ﬁz >1000 (a}
N/ o /\/\rDH

20 ?? 498 (a)
| 4 o/\/P/}H
N

| 21 Fa /C\/ N-D.
/f : >\0 OH ’

22 o >1000 (a)
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18 3 398 (a) N/ SOH 19 3 >1000 (a) ~ ~ ~H/ N p 20
498 (a) / H O N21' ND. / / \ o off 22 9 >1000

%05,0@0:(20\ N of f WD 2005/ 080320 PCT/ | B2005/ 0 2005760229
Wé F 132 (N1 0) F F N _ 24 >1000 (a) N H 25

(N:1) H26 NND. N27 0.04 (a) 28 263 (a) L:I VIT

NND." 29 N~H 30 ND. 31 -g70H N.D.

= s
F F
N
A Oy, ]/\)4., o

24 Yo >1000 (a)
N//‘b\mn

25 /—b\g/vvj\) 838 (N=1)
# H

26 e N.D.
N//—%}C/\)\/\)H

7 M e
Y/
N

28 “ 263 (a)

29 ¢ N.D.
r{/ﬁQ\vN\nH

30 o N.D.
”—-O\O/\/\/OH

. N ’

31 G oH | N.D.
/”_O\o/(/
N

a —mean of two tests

23 132 (N=10)

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 o 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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aad womndﬂnmwainma@géh@gemﬁucéraﬂéartaégnecla as mentioned
previously. For a more detail discussion of the effects of androgens on human
scalps, the readers attention is directed to Trueb, RM, Molecular Mechanisms of

Androgenic Alopecia, Exp. Gerontology, 2002, 27:981-990.

Researchers looked for other animals whose hair growth was similar to
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

al oREnirR005000229
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bal dness, (i.e. "androgenetic al opecia). This
phenonmenon occurs in both nmen 20 and wonen who have

wao néuslokdsesl the genetic trait for al opecia, as pEmig20038d0229

previously. For a nore detail discussion of the
effects of androgens on human scal ps, the readers
attention is directed to Ti3geb, RM Ml ecul ar
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f t al I h b
RgeeaTy REY AS AR & DR v oSl 8@t s hligoa e
Fﬁ;c%gl; dgégﬁént ltgg@g:c yrth@ Inﬁa(;at;t t@eﬂ% dre erpdnaivanieledively raet labergh
e el evation  of testostero
W tetainigin oAt reah s, o0 eae puheu SR b ek esting. Thus,
: &z'i{u@ R0RAQ FP&JtichBABES fR@AR2RIng 1@ §e nambersdif ompeuns
| n

nci dence and the age of onset of bal dness
between male and fenal e stunp-tail ed macaques.
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| arge nunbers of conpounds It has been dlscovered
that nmal e C3H HeN m ce may_be ys in the tel ogen
conversi on assay, when evé@ﬁgaﬂﬁggéntl-androgen t est
conmpounds. Thus, 15 the nDdeI relates to a
nodi fication of the exi st e
Val o CORGPERONG SRR MRS 25 R aRE H ARy A5heihy

LHe:n&o)ﬂ A& -tk nathlBehZonittile w&l ss:brmtmdfforfm‘rtyen tasting utilizing
tel ogen,

l'ike their femal e oun rts
Ao {aBem I UEIENE TR TS BPeEar T (el otas tarfed
MRk § tAE fllowiMgi Rariner he converS| on of t he

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/v or 3% w/v. The relevant dose was applied topically to the
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hair follicles to the anagen phase. An anti-androgen

wi Il block this androgenic 20 effect and the follicles
vert to anagen, like their female

counP%D(rg%]arts Exanpl e 34A The conpound descr|Cbmgimms"000229

Exanple 23, (1 S,4S)-4-(4-Hydroxy-1 -nethyl 25

pentyl oxy)-2-trifluoronet hyjp-benzonitrile was

submtted for further testing utilizi ngm@the nmodi fi ed
tlfiped darsebiegionsll e Misedy OneHiestyPHR (-39 BIE) Iy ¥oliBE Of ng

ﬁﬁ@u&ﬂﬂf rA ﬁ"mrd g%ﬁé) éffénﬁrhé\s Féb‘eh@&"oﬂ%tﬁ@@élﬁéle 1dVBdree £341 HeN

ver Laboratories, 30
Reitesit. gﬁreammﬁ\ké’ﬁée QF!R‘!Gd ’f‘-’ﬂ?e tail fendiwgeksEur was cl | pped
fromthe dorsal region of the mce prior to
initiation of the study mce W|th

nk
vi suallhe fragimest aEa wis Qhﬁ@""?@ Iaﬂﬁ grRdeH & @ I éjsag étrfé@é &
9 b f'cf}\ﬁ/ e“‘?l‘\é’ﬁa# ro(n}ﬂ?re%b&%é wégtﬁla'hﬂﬁéd W’t‘éﬁ@ﬂdﬁ'@ ﬂs@%ach

) d 1n a Vvehicle consisting
ghmuhe g@o,@n whigh @tgﬁlg@ghal( gr@m)gh ilrgt %:ma@;@vgr the treated

%FH%C %terﬂ?ét Iy d?fanﬁgérhﬁés {Pefhrthihg of %kfﬁ%blﬂr ¥s rribla%)w#ws in

rel eévant dose was ap to X %0
theefowbee sleged @m@as@wm%m;om l@)’@@@r @%&P@%H o
ﬂ,‘%ﬁ'ﬁ?\ ed I%Jsoﬁ'hgfm&@ﬁref@ c‘}lﬁefv@d %1’%5&% o@ foPiger, ('ﬁhelo

vol unme of A third group o

aeicRBInge phisRRbawing %rgnswé ﬁ% gt in koth dhe tEeatment group and
Wﬂﬂb&g % RigEMiSIYRESicRBMeloRf ntF‘i!gLii‘S l. d‘ﬂhé Yorhi§dund of

e tTeat nent area was_observe ra
. Example@3nwhey sastefobat asgagpentetion gh %o, ew@w@a Sk%ﬁ% Haj?‘@“’

I ch signs of a|r Llrst
oveup diskict &xc%déaat of e Yei C%WQ 0TGP
anagen was the darkening of skin col or as nel anocyt es
in the follicles started to synthesize nelanin in
prepar@arion for the production of 10 prgmented hairs.
The mjce were observed for 35 days or longer. The
per cerjt agé® wEsTETESI1E o % =fRair growth in

gw&ﬁ Py %ﬁﬁ@@glﬁth%ﬁdlﬁﬂéﬁ‘ b 4rla8én thhéQé‘éi faﬁlirﬁ!sﬁls Ttﬁi rafacihair
ni ma

both tithe tg ftrol group is
graphijcal | y | The conpound
of BEXanpkef23 T ritle Mt-mathaaned 23l )
pr odug 9%1%&‘,_ 3 e g1y st|ipulsatgkdhge 3h
i nducti oty ) | Sl 5 [R8u% g 8
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Example 34 B
The product of Example 27, 2-chloro-4-(3-hydroxy-2,2,4-trimethyl-
pentyloxy)-benzonitrile, was submitted for testing utllizing the modified telogen

" gonversion assay, described above. The testing was carried out in the same
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of Exanple 27, 2-chloro-4-(3-hydroxy-2,2,4-trinethyl -
pent yl oxy) - benzoni trile, wagt-submtted for testing
ut|I|zingxthe nodi fi ed tel ogen _conversion_assay

deanper arExamRle 87 Ariaba tast eenegnTFRIoN G Bk d¢V-o [ie raﬁe pihair
Eﬁgﬁﬁh\(&?u’a’&%ﬁ Q303 A e Tk RRWRR R BRARRIcle dohtigrnner  as

npl e A Tat a test concentration of 3 %wv. The
rate of hair growh for the test group did not exceed

.that of the vehicle control. 5 Exanple 35 Animal Model

for Inhibition of Sebum Production Luderschm dt et al
descri bes an ani nal EX8BWPIE3R _t esting whet her

conpounds  afGnAARGH for HhiBHRAWT Beb @ FBRuIoRECT et i on.
Arch. Derm Res. 258, 10 185-191 (1977). This nodel

uses mal e Syrian hansters, whose ears contain

sebac ?_GHérs%rg@gét al %@é&ﬁb@ Qn ‘éﬁm Hidel fBF @@mﬁy&ﬂhahav e

Wer e Sscreene Testing for sebum

.onmp@umdsafeﬁa@a%pi me@ul@m sehumrﬁécfeapnowphgo?fﬁh Fes- 258,
I'Yﬁ%‘; f\ g‘ﬁﬂ: éga"?l ‘T}ﬁﬁ%&fef’ ué&%ig SyBan BaBielsS wiBs&€ears contain

[ aboratory 15 environnent and
$6bagooHs g@nﬂ%ﬁeiemwwn@i; pw@'ua%%abwet‘frﬁée seiggped ipdlig
consi sted of 5 animals and were run in parall el
with vehicle and positive controls. Prior to

admi ni Jesting fensebyonighibition #eR C@Gﬁﬁé&%ﬂﬁtﬂ”ﬂﬂ?“@wg’gdﬂwrl n
it S9|f|an hamsters aged 9 to 10 weeks were introduced into the laboratory

environment and acclimated for 2 weeks prior to use in the study. Each group
consisted of 5 animals and were run in parallel with vehicle and positive controls.
Prior to administration, 30mg of each compound was dissolved in 1 mL of
Universal solvent (ethanol/ propylene glycol (70/30%V/v) to achieve a final
concentration of 3 w/v%.

Animals were dosed topically twice daily, five days a week, for 4 weeks.
Fach dose consisted of 25 micro liters of vehicle control or drug. The dose was
applied to the ventral surfaces of both the right and left ears. All animals were
sactificed 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
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(70130%//v) to achieve a final concentration of 3

wib¥gd® Ani mal s were dosed topically twce qf&llliiazoosm 0229

five days a week, for 4 weeks. Each dose consisted o
25 micro liters of vehicle control or drug. The dose
was applied to the vent ral4surf aces of both the right
and | eft ears. animals were _sacri

ape vehiciriatdegst ?éolﬂhwmﬁg sigradaat -89 oy W&iUS'BB inthe HRLC
%hg,ggl ears were 25 collected fromeach aninmal and
use ?or sebum anal ysis. The ears were prepped for
HPLC analysis in the followi ng manner. One 8nmm di st al

bi ops yiHp enGlaaRSwaAeRiod bt Oh aﬁ@&&cttd‘ﬁ ﬂﬁeﬁib@h@ aamplle Tiv8ue

mark in the "ear to nornmlize eara The

pameleswipse pontaelgd wish Sl Of‘l?r%"e%{?t‘* &Iad@@‘“l‘f?&ﬁ Pur f ace
Qﬁrh&ﬂﬁb@rﬁaﬁ@&ﬁ&sbﬁ%f)&l%oﬁéi ). RSEXNAS wHS EBakenorfEhingtks

sebaceous ands) was retained for Ll_stl ng and
end swmver@uhﬁ‘%@or@femn%atﬁre@Bwect%%@ﬁ lighls ded.

F%og@Hg 13ﬁrﬁ?ﬂeﬁéf WRESWR SMRdvb te Mnﬂ@ﬁn@gnh;@h%,em Bihutes.
- nder 35 nltr?Fglen until HPLC analy

dbaisample was bap ceairivoed at appreyimaielt ! Q?Prﬁgagﬂ 1érna}aut9@ Two
%9%%%%&@%% dg (%%Q%rré/rﬂ%)@@&sfer?e?d ﬁ%dgw@\héz' &iddadt 37°C,

['eas stored at - for inclusion in
uhdetifr@enatoa appiosimatgly Chans By@tf@nmhdlé?tﬂ fas apprgrimsitely

98 Rl ?ﬁ% C{ﬂrngfeg ‘\?uehé t@%ﬁ ‘?erPS’\FHEiI ffom ﬁieﬁ%&uhz@r éﬁi@ioﬁiﬂal was

Wer € con sol vent dm xture of
2e@nétitutediwitt 60Pubeirsolyeet /aﬂdmewpanwe/t@trawﬂr@mran ©9e1)-

xture red
SV IR oS MRS TR Ay TR SRS L 0T g
The next nmorning 1 milliliter of water was added to
the s | e an shaenf
then_ CORf FRGERTRS d55 0 Tt TS By ibe R 2R MBE
RRdl WEtﬁQOO Iah@ lrliﬁerth Th@ EfPQCgMﬁ Wew]aa@c(lhdma duagm%pler
was transterre nder
Aoy Feighn Aciest T30 Rerles LTy i AdTeRh o syt
|pAaEIH 07 8 thdrPbs RN RNdSARTpRIrya qddidnery @um’lﬁh& cslanplheater,
were then renoved fromthe lr}/elgfhl lizer aIE:edb a}lgtnl vi al

vaid anrAdB dpigtinga maduici Alhcepperents Wee\ReRiroliga by Agllent
(dﬂémm%ﬁaﬂ SRand & wgfe&@sw&n@&mmm(a,%1 o) mm Eh@ly&‘?mmmn
mv?a?mémt%&e&%% %BPC by t?lgq\g\(igrgttc%mmn heoarter uan DIllile‘f-ﬁ-"Lcl
autosampler was programmed to maintain the sample temperature at 20C
throughout the run.

10ulL 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 sthylacetate. The
gradient utitized is described in the table below:
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pre-| abel ed 2001 HPLC vial with 200 L glass inserts.
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for the Agilent 1100 series HPLC unit. The Agil ent
1100 HPLC system consisted of a thernostated

aut osanpl er, a quarternary #dnp, a colum heater, 20
and an A/D interface nodule. Al conponents were
controlled by Agilent ChenfStation software. A Waters
Spher| soTimeI@i)4. xlmmana ytSohaB (%@I unﬁow(m&nin)

mai nt pHred—pt—30cby—theAgH-ept col1u.... heat-er—yntt—
The HPLC alit osanpl er progfamed to ndgintai A the
sanpl e tenpgrature at 2962 thr bughow the [run. 25 10ul
of eabh—sabpl-e—wasg 1n1apfnrl|n frlnlncate:ntc the
colunph. Two® sol vants wépe used for Phe sdl vent

gr adi ent~. " Spl vent A was an adm Xt ur @50f 2

trimepthylpentane dnd tetrahydrofuran.£99: 1) Solvent B
was ef hyl acd ate. [The dtadien{ uti®Pzed ils deséribed
i n the Tabjgiber ow VWO ggu5/ 08P320 PLCT/ T BA005/ 0802729
-43 Tine (mn) Soliv. A.(%..SalvIB (% FElowl(mimn) 0
9912 29642 660402 75952 105 95 2 10.1
99 1 2 The Sedex 75 Evaporative Light Scatteri ng

Det ect or ELS was 5 operated at 45C with ai n of
5, andTrm exgS rvepamative bighbdcatieriag Det?gtor( s

Red QP&Mﬁl oy alﬁ Bes] dgﬁm%mﬁuré"ﬁ'&lrﬁﬁﬂéd 41%.1 B&. Analog

ent AID I nter ace re it was converted

t%g%al @bigined|bydhe ipatrumamavasdisitiodhe Agilens A2 iégriasg mpdule
1\9%42 trﬁgéé/ Sl Lneab a%Iﬁl? g@tggt e &ﬁ?&sﬂbﬁ%s‘%&@@ﬁ aat

03 mn%%ﬁ [ting gl tal OUtQ£Ut was

t MOfrefévaﬁs@ point ang) ihedata @’H%WB@ aeﬁ «'ﬂﬁ Oklg Q-G pin)s dihe

1 shlﬂﬁ%&?ﬁél'oﬁfbu?ﬁa& fienReaKingy tﬁ@ Agiéift (fh%ﬁiﬁtétﬁ)n%foﬂﬁvﬁz% for
ysis are reported below’in Table | V.

rigtagration gf therisglsptagd as t he reduction in chol esterol

ester (CE) and wax ester:(WE) production, when

conpared to the vehicle control.
The results of the HPLC analysis are reporied below in Table IV. The

results are reported as the reduction in cholesterol ester (CE) and wax ester (WE)

produ_ciion, when compared to the vehicle control.

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

F
Example 23 ,{" 8 7/\) 67% | 87% 154%
Q,, "o ’
F

| 5
Example 15 HOL-CHs 54% 74% 128%
o\l/\/CHa
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2005/ 080320 PCT/ 1B2005/ 000229 -44 Columms 1 and 2
identify the conmpound by structure and Exanpl e nunber.
Col uims 3 through 5 show t het-ef fect the conpounds had -

TR LS b o cor B BFBARRND oo ihlbar, |
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t t Lest | i

D orRY M cnBloond BeERricdtu bl & onbBoh e FEPICR, W Wxeater

d@tr ati on of wax ester. Wax esters are specific

mar kers of the sebaceous gl ands and are not

appreci ably detected in any other |ayer of the skin.
Vax esloumi 8 shives thacgmpoundsmbiifeiotreddcedhd amount of

t(cﬂglggt%ﬁl g&%ﬁihﬁh@?é)@um o. CBMHE Nohol®thé Sh&k the compound
ypreally Feads to signitrcant reductions i n sebum
$adwatthegenerdioh wiwas esier.aWen esters an spécifihwarkesadvitthe

RAPERERE ot GR| LDy dortGllatly ppRChein  S1RG WS 1 ohin
ASarsbsiowis the Irgbsteomipunentiod seinun (aperoxinmately 2684)s Thifs

E I L gni £ t . \ '

(B3 P S P SBTARE R U SBrof
Lm0 B 32 SurRGATdrBI 006 <302 @ resséd irGtolnves 3 whd ¢ (ardis .
%cﬂ'ﬂéﬁqo hifther elucidate relative differences in activity). As shown in Table
IV, the androgen modulators of Formula | significantly decreased the preduction

of both cholesterol ester and wax ester.
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X2 a

conpound of the formula: V 5 0-(CR1R2)-(ALK1)-
prodrug of said conpound, a hydrate of said

ngﬁ%%gmoor a pharnmaceutically acceptable sa{J
sal

compound, in which: 10 X is represent ec#tlg;/EZOOSIOD(}ZZQ

hal ogen or hal oal kyl; X2 is represented by - CR3R4R5,
-CH=CH2, or -C=CH, R, and_ kg, are each independently
represented by a substituent selected fromthe group
consi sting of hydrogen, C¢L8IMSkyl, hal ogen,

hal oal kyl, , hydroxyal kyl, thiol, and thioal kyl; 15
R3, R4, and R5 are each independently represented by a
bafis FalBIad issel ect ed from t he group consisting of
hydr ogen, hal ogen, C1.6 al kyl, hal oal kyl, hydroxy,

hydr o
r1epre

al kyl . thiol, thioalkyl and -NR6R7; n is
?g?ﬂ’%%o%ﬁ?oghﬁrfb@”qﬁLK' is represented by a G s

i near al kyl ene group, in which up to 8 20 hydrogen
atons of t al kyl ene group may optionally be repl aced

by a

of CL.6 al ky}
hydr oxyal kyl ,

substtguent sel ected fromthe group consisting

ha 3q1kyl, hal ogen, hydr oxy,

, and thioal kyl and -NRSR7; R6 and
[ ]
b

H7 are each in dently represented by hydrogen or
Cl-6 al kyl; w Te. ar ovi at : ) if_nis O
and X2 is representied By -t W(@‘éﬂf—'x’ﬁen at

| east one of R or R2 is represented by thiol,

hydroxyal kyl, or thioalkyl; 2) if nis 1 and X2 is
represented by-CH=CH2or-C=CH, then alternatively, at

| east

one  of r sent ed supst it uent

. b
el ecoRIOATE M S COTBELIE R BILRE ) R Sompaind or

hydr o

-PCT/ |

Eif@fdié[deuﬁ@] ab&fﬁdlé%lt o\ MBI PEIASORBA,3A Which:
2005/ 00022 -46 or at |east one hydrogen atom

f r om Af Us repeesepipdydplogensr balsalkylt uent  sel ected from

the g

and

OB PR R LG PPl Lot e by

- CR3 R‘\fggané R2 Qe éébhtiﬁé’eéﬁlggéﬁtméﬂ)féseméd by & sliSstilier® BSlestéd.

R or
t he

IS represente a substituent selected from
from the group consisting of hydrogen, C.s alkyl, halogen, haloalkyl, ,

hydroxyalkyl, thiol, and thioalkyl;
R®, R*, and R®are each independently represented by a substituent
selected from the group consisting of hydrogen, halogen, Cy.s alkyl,
haloalkyl, hydroxy, hydroxyalkyl, thiol, thioalkyl and -NR®R’;
nis represented by O or 1,
ALK! is represented by a C, 5 linear alkylene group, in which up to 8
hydrogen atoms of the atkylene group may optionally be replaced by a
substituent selected from the group consisting of Cy.5 alkyl, haloalkyl,
halogen, hydroxy, hydroxyalkyl, thiol, and thioalkyl and -NR°R’;

R® and R’ are each independently represented by hydrogen or Cis 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,
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group consisting of thiol, hydroxyal kyl, and
thioal kyl, or at least one of R3, R4, or R5is

ted by hydroxy, hydroxyal kyl, thiol,
W({ ﬁ)?%/gfo f éﬁfl‘é{)}/noosmoozm

l; 4) if nis 1 and X2 is represent
-CR3R4R5, then alternatively: a) at 10 | east one of
Rl or R2 is represented by4& substituent selected from
the group consi sti Qg of thial, %q_roxgal ka(l , and
t hi oal ket at legst ape hydiegervatem fim Al 1sigDlaged pya substituent
represe A Brdub iRyt BGaRsy, fthiBidiexyad/R dAd
consi st?‘%{g&%(?wﬂﬁgr og)ﬁ%ubhyﬁr o;(négll kgl , Qst’hi ol ,yan)((jy
t hi oal kijficalkyk c) at |east one hydrogen atom of Alk’
s T ofl R0 thti k>3 RSl B) LORSYRE] RIshER th aRerhAlive, at

Y y

group ‘consi st n%of ydroxy, thiol, thioal ké{ %?d
hydr oxyleariane of R' ar B fayenisgenied BY 8isygstitdent sgleried frop the
whi ch nj irff of! £yl Rhd thibalkylRer atfiéhst &% of
i's repr82@898§Q§§@€f.%%§%¥8@%ha% oal kyl . hydro yal Kyl
and 20RfHoar Ryls.remeswte%ébbmﬁ@%éw%@r%&ﬁ%wﬁ Bim 1,
i n whi C'ﬂ'nkgalll 1, and at |east one hydrogen atomfrom
Al k' has be€rn replaced by a substifuent s lected Irom
the ghoiip isdesnsCimtppesetiedbyaCRYN R nihpp sltpipptively: a) at

hydr oxy [ te@ by QRibShtubht sefdétedom the
R4, R5 Téggg‘genﬁr‘ggrﬁrgg'iéb%b%em vl o5 hal oal k

. , 21 I 'kyl
hydr oxy grduplcongigiing of; ¥ {kgvﬁmxyall&v'c%}%l?ﬁlwlaég of%’fi%‘qﬁbo'?eo

claiml.:8s #@ro3Rdi ' I by § sibettRnfsdiscted REMmitRs at
the 2- pgfsﬁt’ilzgh()'gl?1 ‘?ﬁ%ﬁ}%‘ﬁ%ﬁ %i ﬁg.

of 5. Aco o%ﬂg’ ,
accor di gpupcopsialing af, hydroxy, hysfroyaliyl, jfiele Andniqady, or c) at
CR3RARS | IO REreBlacEBwitiR4, suB&titidnt | S
hydr oxy‘egfp%@%ﬂdi%ﬁeﬁﬁ%go_ 6. /?\ngnpound accor di n'% to
cl ai m 5 selaciabifiom e gréupseonsistingef ygroxgythiclthigglkyisa

nmet hyl . ound according to claim1 in which
EAASE

said co selected fromthe group consisting
of: (1

£ 25) Alolpolidiacityaitg BRbdN T VARG b Pad afibactoneret RY|
-benzonit |?e;

R, 2R) R%-RP2Rh i e seprasentedryl Cisradipyb bloalkvh hydroxeighandly |

-benzgni kil e; _
4- ( 2-@y<§lrk5(xy- | - met hyl - propoxy)-2-trifl uor onﬁt h¥lor-}genzo

hydrogen atom from Alk' has been replaced by a substituent selected
from the group consisting of Gy alkyl, haloalkyl, hydroxyalkyl, and
thioalkyl, or one of R, B? R®, R*, R® is represented by Ci.¢ alkyl,
haloalkyl, hydroxyalkyl, and thioalkyl.

4. A compound according to claim 1, 2, or 8 in which X ' is CFs and is
located at the 2-position of the phenyl ring.

5. A compound according to claim 1, 2, 3, or 4 in which X?is CR®R*R®, 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: _
(18,28)-4-(2-hydroxy-1 -methyl-propoxy)-2-triflucromethyl-benzoniirile;
(1R,2R})-4-(2-hyd roxy—1'—methyl-propoxy)—z-triﬂ uoromethyl-benzonitrile;
4~(2-hydroxy-1 -methyl-propoxy)-2-trifiuoromethyl-benzonitrile;
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wé20057d3y#h oxy- oct yl oxy) - 2-tri fl uor omet hyl - benz

4- (2- hydr oxy- 6- met hyl - heptyl oxy)-2-trifl uoronethyl -ben
zonitrile;

4- (2- hydroxy-oct-7-enyl oxy)-2-trifluoronethyl -Eenzonl
rile;
4- (3- hydr oxy- but oxy) - 2-tri ft4fer onet hyl - benzonitrile; 5

(39) - 423 P B RS e S TR Bz AT ¢ 11

4 (3 h{-@2-bygrokersiglory)ya-iftiyroRethyi-bénzonititet hyl - benzoni t
ile; 4 -(2-hydroxy-oct-7-enyloxy)-2-trifluoromethyl-benzonitrile;

3. s Rl R BB RS0t ! - benzon
i rretﬂ@%(ﬁfprmxy-)aumm—trﬁluoxmmyh-jabn:hmitllen| trile;
4 (3- hX ﬁgﬁoﬁﬂag—\éhyﬁﬂ})% l?luo%o hyi BehzOn! nlhyl benzon

trile

ﬁ I( 3- h h%hxqmﬂy 2-rapthyl-biexyiy2-trifiaoropisthyy-beRzdnitiile] uor onet
4y (2- e‘? ﬁ:? ﬁ*@gﬁbg’r%g(l{/n eﬁhé/ X 9708 XW 22"'#??? F\?H}%P%FHW‘ ‘I%e nzo

nit 6l e4- (3—hydroxy~3 ~methyl-butoxy)-2-trifluoromethyl-benzonitrile;
4- [ 2- (A{riytiroxyy2 @1Hlyimpthye peritgeos])-22trifluarbinethybbetzogitriidye n

r
4(

tr
2d

' zonltri

S, 39) - 4@ §thK'( Fydoxrhexoay)-2ifuemmethyimenzoniiles ret hy! -

benzom- fa-(ﬂ-lwdm)(yélethyl) hexyloxyl-2-triflucromethyl-benzonitrile; -

R 3R) X (14} F,gs%) '}X@r I'Ef&Yox} AREIVE SRS 5% |flu20rct)r§w'e{hy k! -

benzo

4- (4- waraﬁowwcamm@gy Rmiethy-butoxy)2etrifiydrometizbbértzonikre;

| 1+ (a R BRI T enconi 1111 e

4- (4{Rpirogybutoxy)-2-trifluoromethyl-benzonitrile;
- Propyj. QAP@G%?Q Fegipibly)- Y IS AN R 05 AR T 1 1 &

 4-(4-hy

- met hyd~ (%Wdrqupyopgl-hmmfyo—anfdmmmgmylbjmmzomtrller| le; 20
(R 4R) - 4( '29’%0’8? OW "W‘ P,%’{W]'ﬂy) r?etﬁi qrgqﬁh_y bb‘%‘rﬁ"f’\’“ﬂ%r onet h

yl - ber(iBﬁﬁR)##Mehydrc@@‘i -methyl-pentyloxy)-2-triflucromethyl-benzonitrile;

S, 49) - 48 %?-QY@ h%yoxgr 1%&(“% pe%%r] tx% Q%Xf}uo%or%(re {{Il EEALSElS n

yI-be zohi
4- ( 5- RiyEhrydyoxyepermplioor)-p-tdfiuoranédthbenedrityille; benzoni tri l e

4- (5- hy@r%’x ro;wef'g(ew ISXX))z tﬁ'fl't'?rOWFWg %%Pﬂwie’benzom trile;

4- ( 5- Hyrhydyoxy-Freethyl-perdyloxy)-ddiiflucemethl/-berzonitriidy | - ben
zoni t ¢higro2B(3-Hydroxy-2,2,4- -trimethyl-pentyloxy)-benzonitrile;

2-chl hyl - pent yl ox benzo

nitrile toxy) benzonitrile;
giﬂff*a‘ﬁ%?%g@“ R Bres i oy} - benzon: (1

2- chl @ailero{3(3Hyytiraxypr ognzdnérizpni tri |l e;

2-chl %rcgﬂé{ (1(-1 ppm 9') enzonitril e;

2- chl oro- {4 %@W )ﬂ@{y é?ﬁﬁ%@? gé benzonitrile

30 2- nthioro-443¢Bydryar D rmpvtindpropomyyentzeniridai tri | e;

2- chl @rahlato@4EHyyiraxypdntyetyRpénzoaittiig] oxy) - benzonitril e

. 0 Bechlopo AeArkivarat - el ORISR RSP AR 1% 8 oni 1 1 1 6

2-chloro-4-(5-Hydroxy-3-methyl-pentyloxy)-benzonitrile.

8. (18,48)-4-(4-Hydroxy-1-methyl-pentyloxy)-2-trifluoromethyi-benzonitrile,
or a pharmaceutically acceptabie salt, thereof.

BPEABIbEe00229
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8. (1 S,4S)-4-(4-Hydroxy-1 -nethyl-pentyl oxy)-2-trif
| uor onet hyl - benzonitrile, 35 or a pharnmaceutically

wo%&{"ﬂ% ahl e salt, thereof. WO 2005/080320 PCT/IB2005/000229

2005/ 000229 -48 9. Use of a compound accordi ng
to anyone of clains 1-8 as a nedicine. 10. Use of a
conmpound according to anyor8-of clains 1-8 in the

5« nOsantr spBRopL RS 8 spyora B pS 1§t ittt

according to any one of clainms 1-8 in the manufacture

of a topical nedicanent .for androgenitic. al '

30 es I rasmroype docording toSphBRE fabie 1F B héhufacture
CONMPOogf 4 RiicaiEnt ios modulatimpagivatich efdbe addmgent wegior.
anyone of clains 1-8 in adm xture with 1, or nore,

phar maceutically acceptable excipients. 13. A topical

phar naseoftd eahpduad sutading to aympeics clhagnsat -8 dnihe uranufacture

17 or Sha e rRarRen eSS b BRiets HeBufil fene.

suitable for dermal application. 14. An article of

manuf act ure conpr.i si nhg .a conpound [ ne
3 c Aagmacaba spipeort FrpaSHy AEPEPAREhcErmReCT
advi s gRycheCeTILRMIE N -8 1 Wdmiduretwilh 1 r trivee, phapoacedticadly

al leviate a condition selected fromthe group 20

consi 8F%aRiaRle eXIeNS ) opecia, and oily skin. 25 7

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

14.  An arlicle 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.




