HELI X 12 DI RECTED NON- STERO DAL ANTI ANDROGENS

Cross- Reference to Related Applications This
application clains the benefit of the priority of
Provi sional Application No. 60/691,391 filed June 17,
2005, the contents of which are specifically

i ncor porated by reference her di n. Background of the

i nvention [0001] This invention relates to novel

i nhi bi HEIIX2 BEIRESTEDONONSTBROIDALANTEANTPROGENS
conmpounds havi ng antagoni stic activity on sex steroid
receptors. More particularly, the invention rel ates
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Bri ef descri'ption of the prior art [0002] During the

treatnent of certain androgen-dependent diseases, it

[ i oraa to Béatly reduce or, if possible, to

e -ﬁﬁguced effects. For this purpose,

it is desirable to both block access to the androgen
receptors Wi th "antiandrogens”, thus preventing
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Brief description of the prior art

[0002] During the treatment of certain androgen-dependent diseases, it is
important to greatly reduce or, if possible, to eliminate androgen-induced
effects. For this purpose, it is desirable to both block access to the androgen
receptors with “antiandrogens”, thus preventing androgens from binding and
activating those receptors, and also to reduce the concentration of androgens
available to activate the receptors. It is possible that, even in the absence of
androgens, unoccupied androgen receptors may be biologically active. Hence,
antiandrogens which bind and block the receptors may produce better

therapeutic results than therapy which only inhibits androgen production.
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or stopping the progress of androgen-dependent

di seases, e.g. diseases whose onset or progress is

ai ded by androgen receptor or androgen receptor

nodul at or activation. [0004] It is desired that an

anti androgen used in therapy 20 reduce androgen

receptor activation have both good affinity for the
and a substantjal |ack of inherent

andr recept
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prevent the action. |In other words, an antiandro
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Steroidal . anti andrgtgens however, are believed to
B dinfereledett PyeYsEs <88 ActiRBes it Aher Wagdni an aptiandrogen with
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PRESHEE, ﬁgsﬂamg bﬁid:kﬁ{g dddednltd thosk reaptos iy Rfthifandrogens, yet
activity than the above-nenti oned non-stéroi da

anti androgens were descri bed (Kawam nam et al.

2005, Kinoyama et al., 2004, Tucker et al., 2004)

di scl osed (US 5,411,981, US 6,071,957, US

2004/[06057 6 EnowS néalséritial Giiftiandrodenb Oduch 75 ﬂuﬁ?m%l: casodex
00185 FR 92 08431, EP 002 892, EP 0 494 819, EP O

sargl angmdyon dacksandesinapleomrdragenic amlgﬁ/bmm@ haye low receptor
92&199:97$mp\%c? {4 420881 MR8t ozg?édr'\g Le. androgen derivatives having a

steroidal nucleus that is modified to provide antiandrogenic activity). Steroidal
antiandrogens, however, are believed to more frequently possess undesirable
agonistic characteristics, than non-steroidal antiandrogens. Recently, some new
non-steroidal antiandrogens possessing long substituents and having a better
activity than the above-mentioned non-steroidal antiandrogens were described
(Kawaminami et al., 2005, Kinoyama et al., 2004, Tucker et al., 2004) disclosed
(US 5,411,981, US 6,071,957, US 2004/0077605, US 2004/0077606, EP 0 100 172,
FR 91 00185, FR 92 08431, EP 002 892, EP 0494 819, EP 0578 516, EP 0 580 459,
WO 95/18794, WO 96/19458, WO 97/00071, WO 97/19064, WO 97/23464, WO



3 98/53826, Japonese P2002-88073A), WO 00/37430 WO
01/16108, WD 01/16133, WD 02/24702, WD 2004/ 099188,
WO 2004/ 111012, WD 2004/113309, WO 2005/040136.

[ 0006] However, steroidal antiandrogens with very high
affinity for the androgen rexeptor and | acking

undesi rabl e agonistic characteristic were disclosed -
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oni stic characteristics and having a good parenteral
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. (0] . presen .
BRI R AT Iy U3y 8P SRR ol hRgeBl B prosanc
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Velomar e fdgang, inelnided Gtates) onegerelatadedeclined (BMS 564929

developed by Bristol-Myers Squibb in United States).

[0008] There is thus a need in the art for non-steroidal antiandrogens
having high affinity for the androgen receptor, while substantially lacking
undesirable agonistic characteristics and having a good parenteral or oral

bioavailability for systemic uses.

Summary of the invention

[0009] It is an object of the present invention to provide antiandrogens,
having good affinity for the androgen receptor, while substantially lacking
androgenic activity. These antiandrogens may be useful in the treatment and

prevention of androgen-dependent diseases as described in more detail infra.



preventi on of androgen-dependent di seases as descri bed

in nore detail infra. 4 [0010] It is an object of the
present invention to provide a conpound which: a)

bi nds the androgen receptor; c) interferes directly or
indirectly with helix 12 of tée androgen receptor by

means of a chain sufficiently narrow and | ong to pass
through the channel joining the steroid active site

to hellfQ0} ¥ isgan gbjechiohthe presemilinvention 1@ ppoeide jzonémgound
w@g@ t he androgen receptor is bound by an agoni st.

[ E] I n one enbodi enent, the present invention

pH)ovi desdsthe et regéptbhe fol | owi ng schemati ¢
%alecular formula, or a salt of thereof: R A B AB

er eilpterfergsdizectly qrdpdireglyewity helind2taf theandtogenireteptor by
lve sit : I tor;: and erein R
LA pE el st el BT GREThR e BoscdPRieh o anne
tjbining theAtdropd activedditettbdelix 1BUCI eus, contai ning an
aromati ¢ or heteroargl.ring, _Which is sufficiently
r r oRAPErorignpormalphelix 13npesigianinge whienrthe| arjdgpgrmecbptor is

t t ' ive site to helix 12 having at | east
J%ﬁ“%% d%k%ﬁﬂﬁgfonal group A B distanced fromthe -~

nucl eus by 6 to 10 angstrons and sel ected

[0011] In one embodiement, the present invention provides a compound

of the following schematic molecular formula, or a salt of thereof:

A B

wherein \\_/ is a nucleus able to bind to the steroid active site of

the androgen receptor;

and wherein R is a chain approximately perpendicularly positioned to the

SN
A B

plane of the ~_ nucleus, containing an aromatic or heteroaryl ring,
which is sufficiently narrow and long to pass through the channel joining



fromthe list consisting of carbonyl, sulfone or

sul foxi de, sulfimde, am ne, amde, N oxide, and
qguat ernary ammonium salt. [0012] It is an object of
the present invention to provide a pharnmaceutica
conposi tion conprising a phaPrmaceutical |y accept abl e
dlluent or carrier and a therapeutically effectlve

ARt ec BleayBap nefi T2 ReuREa bslPhe o) pphbha groto

|nd|rectly wi th helx~12 of the androgen receptor by
means of a chaigp sufficj ntIy narrow and | ong to pass

t.hr ou t he cha n|n |d active site
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an agoni st. enbodlnent t he 1 nvention

prode, dé-sxaiephml qaeemmryalmmonmmsaltl on conprising a
pharmaceutically acceptable diluent or carrier and a
t herapeutically effective anmount of at |east one

conpogpgof t hat f@' thV\bHScht BP'&@Ub?éseﬁtoﬁm’érf'ﬁoﬂr t@ Sivide a
of thereof: 6 R A'B wherein is a nucleus able to

phatnaceutihal umltioxacbmp@smg e péfarmat&umaldiy egeptable diluent
receptor; and wherein is.a.chain a teI
SE BB 81 FUPTABEH SR £ UE IOREoD b s Phe rompound

REgLeUS, containing an aromatic or heteroaryl r| ng,
being sufficiently narrow and | ong to pass through the
@hannkindp theamdyoghe receptor;

c) interferes directly or indirectly with helix 12 of the androgen receptor by
means of a chain sufficiently narrow and long to pass through the channel
joining the steroid active site to helix 12;

d)  and blocks the normal helix 12-positioning when the androgen receptor is

bound by an agonist.

[0013] In one embodiment, the invention provides a pharmaceutical
composition comprising a pharmaceutically acceptable diluent or carrier and a
therapeutically effective amount of at least one compound of the following

molecular formula or a salt of thereof:



steroid active site to helix 12, having at | east one
pol ar functional group A B distanced fromthe ~~

nucl eus by 6 to 10 angstrons and being selected from
the group consisting of carbonyl, sulfone or

sul foxi de, sulfimde, amneb am de, N oxide, and
guaternary ammonium salt. A B [0014] In one

enbodi ment, the nucleus has th ol l owi ng structure:
7 D R3 R2 wherein dotted IinRepresent opt i onal
bonds; wherein Dis selected f t he group consisting
of an aromatic noiety, an heteaocyclic noi ety and a
cyclic noiety; wherein R2 is sellected fromthe group
consisting of hydrogen and (O -Q3) lower alKkyl;
wherein R3 and R4 are independﬁquy selected fromthe
group consisting of hydrogen, hal ogen, nitrile,

- COCH3, -SM2CH3, nethyl, and hal ogenated net hyl;
wherein at |east oneAQf R3 and R4 is notyydrogen.
[0015] In another e iment, R has the | ow ng
structure: Z2 ZI E ~CnHn+2 wherein n'Ts an integer
selected fromO to 3; wherein dotted lines represent
opti onal bonds; B

A B
wherein \_/ is a nucleus able to bind to the steroid active site of

the androgen receptor;

and wherein R is a chain approximately perpendicularly positioned to the
TN
A B
plane of the ~— 7 nucleus, containing an aromatic or heteroaryl ring,

being sufficiently narrow and long to pass through the channel joining the

steroid active site to helix 12, having at least one polar functional group

TN
A B

distanced fromthe " nucleus by 6 to 10 angstroms and being

selected from the group consisting of carbonyl, sulfone or sulfoxide, sulfimide,

amine, amide, N-oxide, and quaternary ammonium salt.

RN
A B

[0014] In one embodiment, the " nucleus has the following

structure:



wherein E is selected fromthe group consisting of an
aromatic noiety and a heteroaryl noiety; wherein Y is
a spacing group having one to four atons; 8 wherein
ZI is a hydrocarbon noiety additionally having at
| east one carbonyl, sulfone,7 or sul foxide group or a
nitrogen atom separated from E by one to four
intervening atons, and said pjtrogen atom being an
amine, an amde, an N oxidé,; sulfinmide or a
quat ernary amoni um salt, Zi', optisgnal |y, having ot her
oxygen, sul phur, or nitrogen atong; wherein Z2 is
sel ected fromthe group consjistigig of hydrogen,
fluorine, chlorine, brom ng ' cydno, nitro,
trifluoronethyl, alk —C Nelgifty or  branched
al kyl, C2-C5 straight or nched/al kenyl, and C2-C5
straight or branched al kyny=—016] |n anot her
enbodi nent, the invention provides a conpound having
the follow ng schematic nﬂR%cularFRanula or a salt of
thereof: 22 Z1 Er - - - -%11 R4 D-CnHn+2 R3 R2
Wiehsihtdteddir®e répres@floptRharb&disf rom 0 to 3; wherein
dotted lines represent optional bonds; wherein Dis
yehezeined isr eglected frprouthecgnosipseansiptiog efhanrayemtatic moiety, an
&ﬁket¥ ha%uyget?ﬁpcéfhjc ngiety and a cyclic noiety;
FOPTIERUCY AR ST F FEH Phe group consi sting of an
W 1UFBIN R, BBEREMIFRSInAhe group consisting of hydrogen and (C1-Cs) lower

alkyl;

wherein Rs and R4 are independently selected from the group consisting of
hydrogen, halogen, nitrile, -COCHj, -50,CHs, methyl, and halogenated methyl;

wherein at least one of Rs3and Rsis not hydrogen.

[0015] In another embodiment, R has the following structure:
Z3
Z1

/Y

/C'an+2

wherein n is an integer selected from 0 to3;

wherein dotted lines represent optional bonds;

wherein E is selected from the group consisting of an aromatic moiety and a
heteroaryl moiety;

wherein Y is a spacing group having one to four atoms;



heteroaryl noiety; 9 wherein R2 is selected fromthe
group consisting of hydrogen or lower (O-C3) alkyl;
wherein Rs and R4 are independently selected fromthe
group consisting of hydrogen, hal ogen, nitrile,
-COCH3, -SMCH3, NOz, OCH3, SEH3, nethyl, and

hal ogenated nethyl; wherein at | east one of R3 and R4

SPnORl 21 B € BBk it bty oSt B b deesnone cgebonyl,
allfohé Atadullfox RV padr 4 RRRSgeR AOH &?éﬁﬁ;?&'a k‘l‘é}g\ ﬁ;ﬂarfm&%eto four

or sulfoxide group Or nitrogen atom .
bptesvening atems, andiseidypitfaggnadtons beingdars airing)idr 8@ele, an N-
aton1begn .an _amne, an am de, an N-_oxide, or a_

W RUPNdEAD A PRSIy MBSl 1 ORkenaly, dening other
ORYGER, sulshllrP W hitrOferMtbi@gEN atons; wherein 72 is
selected fromthe gfoup consisting of hydrogen,
fwhereimé; isshleotedrfeom the grouyecorisistingeof Inidaegan, Aubfifle, chlorine,
trifluoronethyl,  alkoxy, G.-C5 straight or branched
HIRYHNE CRBReT ey ey, BREHBIEREtaYk oAOxY o fa-Ep Semight or
BraadHat amyl, chiest n tae '
enbodi manltkfy t%@?nvenfch ?tnwpy%a\ﬂcgg%]agt% ar %ggegf F:Easitrmght or
duapdwdrligmyonpri sing a pharmaceutical ly acceptable
diluent or carrier and a therapeutically effective
anount of at |east one conpound of the follow ng

:TD| re(r3'{0(ﬁ5] fiPraRetiter BmbBdRAblt, Ghe t 1FeRAbA ﬂ‘l%v%?es £ 1co%1150und

having the following schematic molecular formula or a salt of thereof:

Z7
Z1
AN
' Y
/ .
R4 D—CnHn+2
Rz R

wherein n is an integer selected from 0 to 3;

wherein dotted lines represent optional bonds;

wherein D is selected from the group consisting of an aromatic moiety, an
heterocyclic moiety and a cyclic moiety;

wherein E is selected from the group consisting of an aromatic moiety and a

heteroaryl moiety;



RDCH4 nnt2 R3 R2 wherein n is an integer
selected fromO to 3; wherein dotted |ines represent
opti onal bonds; wherein Dis selected fromthe group
consi sting of an aromatic noiety, an - heterocyclic

nmoi ety and a cyclic noiety; vherein Eis selected from
the gr oup consisting of an aromatic noiety and a

GPRTEICRY s eyt B She Bulh somyiKOaa IhroBs] of g (CrC

Wﬂ?ﬂEln R3 and R4 are independently selected fromthe
up consisting of hydrogen, hal ogen, nitrile,

WIBSER), Rs SORICR4 faBs ilipendehtly sglge®d fretthyhe gaoup consisting of

'ksv' ety e oI . SOK i O SRy Mgy, and

&atéwﬁlea{ Fhert}eht8bdst Shelof Raaxta/ﬁ%faqﬁﬁ h9ag{gg%\,et y

addlél onal 'y having at |east a one carbonyl, one
orherelrf ¥)s aespgringgroup havinggee tatfoun atomsct |y |i nked or

separ at d,fr m, E one, to four ipntervening atons,
whete 41 i3 B BnBishhaddiionaly, baving at feasta ong garbonyl,
Nu@Pohd Sor AU BSRNS ﬁltﬁ%}éﬂnétklm SHatated frQRLE gy%ﬂeyto four

havi ng ot er ni'trogen ato
vmhmreemng2atomss ehé csaebl nftm:gent &torrg being aro ARIisg, | arg anﬁde, an N-

rogen, fluorine, chlortine [
625 A aAIGTAE: HPMOR R olelt, ZREOHaNY ahgHInG ofthen Oxygen

‘%mneq)r%{%gmg%ngs strai ght or branched al kenyl ,
C5 straight or branched al kynyl. [00181 In

awbetedr Ze issetichahiromt the growe nongsting ehhydiregdro fllucaine othlorine,
system , . . .

brormne iodine, cyano, nitro, trifluoromethyl, alkoxy, C:;-Cs straight or
branched alkyl, C;-Cs straight or branched alkenyl, and C>Cs straight or

branched alkynyl.

[0017] In another embodiment, the invention provides a pharmaceutical
composition comprising a pharmaceutically acceptable diluent or carrier and a
therapeutically effective amount of at least one compound of the following

molecular formula, or a salt of thereof:



phar maceuti cal conpositions containing the conpounds
of the invention together with pharmaceutically
acceptable diluents or carriers. [0019] In another
aspect, conpounds of the invention, or pharmaceutica
conpositions containing thenf0are used in the
treatnent or prevention of androgen-exacerbated skin
rel ated di seases such as acne, hirsutism geborrhea,
andr ogeni ¢ al opecia, nmal e bal dness gnd
[ 0020] I n another enbodi nment,conpodinds &
invention are used in the trZ& \
andr ogen- exacer bat ed systent< di 4€as such as
prostate cancer or benign prostatyc hyperpl asi a,
precoci ous puberty, polycysti‘c ovali-an_syndrone,
hyperrandrogeni ¢ syndrowes, and the Iike.|[0021] In
anot her enbodi nent, tre7 refit, and prevenijyon regi nens
for androgen-exacerbat#Zd di Sgases incl utle use of the
conpounds di scl ofeg—tefein, rdDt—E éiﬁg?pination
therapy which further ukiliz ot her acpive onpounds
sel ected fromthe group sting of b5al pha-reductase
i nhibitor, 17beta- hydroOxystekoi d dehydrogenase type 5
and type 13 inhibitor ,3Prost5R2, and ot her

i nhi bitors of androgen biosynthesis. [0022] |In another
aspect, conpounds of the present invention having

ti,.ssue-speci.fjc antiandrogenic.activity and
WRHE TR bbb M IR0 L ' h "D used to
brieabinQottedidues réprRséntdptidhasorRisopi ng di seases

related to loss of andfogenic stinulation. 12 [0023]
mhereingRoishegleaey dramt the pgroupdeonsistingt ¢fvan smdmage moiety, an

receptor. nodul ators for treatnment (or reduction of the
heﬁeggtf}ﬁ:gsan%?ty ‘f‘}fcﬁﬁ)m(a?tgeases related to | oss of
INL-BBER 1S bbietieat ror. the(84dp doRsBHR %@ranﬂﬁ%ﬁﬁc moiety and a

conmpounds of the invention are used in the

heterbayl oradetyf a nedi canent for treatnment of di seases

%hse%léli%lslgzdis Igg{egtleg'from the group consisting of hydrogen and lower (Ci-Cs)

alkyl;

wherein Rs and R4 are independently selected from the group consisting of
hydrogen, halogen, nitrile, -COCHas, -SOCHs, NO,, OCHs, SCHs, methyl, and
halogenated methyl; wherein at least one of R3and Rs is not hydrogen;

wherein Y is a spacing group having one to four atoms;

wherein Z; is a hydrocarbon moiety additionally having at least a one carbonyl,
sulfone or sulfoxide group or nitrogen atom directly linked or separated from E
by one to four intervening atoms, and said nitrogen atom being an amine, an
amide, an N-oxide, or a quaternary ammonium salt, Zy optionally, having other
oxygen, sulphur, or nitrogen atoms;

wherein Z; is selected from the group consisting of hydrogen, fluorine, chlorine,

bromine, iodine, cyano, nitro, trifluoromethyl, alkoxy, Ci;-Cs straight or



[0025] It is another object to provide pharmaceuti cal
conpounds with good system c bioavailability. Brief
description of the drawi ngs. [0026] Figure 1 shows a
schematic representation of the principle of action
of non steroidal androgen rekeptor antagonists of the
invention. [0027] Figure 2 (A side-view, B: top-view

Franeben Glind o, e ARRpY CEBCAe KT, o CaCs straight o
Eﬁﬁﬁhbﬁéﬂ@ﬁgﬁt a, isillustrated at a 16 level. [0028]

I gure ws the electrostatic surface representing
the ligand binding cavity in the hAR(LBD)-EM 5744

conmpl exed structure. [Q029] Figure 4 sho the . )
i nter E’@lﬂ&ﬁ@&@?ﬁé“%&ﬁ‘%ﬁ% g MEERtaR STOYIERS (Opifah gnsygemic
%ﬁ 4&%1iel1 LOposARRE &idisinih GRY I EdmpOuddle of the invention
AR(LBD) - EM 710 conpl exed structure. [0030] Figure 5
sdgetlertwith phaemarsuiticalsy afceptablesliienther cargérst he

antagoni st EM 7105 with the Helix 12a of the androgen
receptor. 13 [0031] Figure 6 shows the electrostatic

surfa r ' h FRE of @Ri; I :
o1 ncl g 00 ST el EnbHBHE of AR iRlerth oh FMAppcoutical
kéipoBfpnEMoriAbingo tEnex ert sibedidh uthe. réendmt @r pe¢vemtion of
of nitrogen ato f the side chain of EM 7105 with

PRETOFET AR B SeI7isY GiSCaSFRIBHIN A acney fiiefismpgeborthea,

%ﬁﬁﬁé&%a&éﬁ% "é_nléébﬁfdﬂe%ﬂ@{heil&eb' ocked by the end

ain. Detalled description of the
preferred enbodi nents. [0032] Previous structural

t udi th ERa( |LBD) - r al oxi f tal | )
have T0pShincaratier GpPaHiTH CHRERE of s FUERGTH 8ff Bped in
AL FYBHSP cg?’%rg(réjlt%ﬂ %Pé&?drﬁgéﬂ-e%rﬁal?éf‘ sfa{ﬂ f i8&dsed Bch as

ant agoni st s at the sa site where agoni st

gjrbdﬁte\l‘itatnhémoﬂ benignrrosthtit hgpérpisiny tpredoeiduscpitgaryd polycystic
enonstrate
ovariafc{ syndrome, hyperrandrogenic syndromes, and the like.

[0021] In another embodiment, treatment and prevention regimens for
androgen-exacerbated diseases include use of the compounds disclosed herein,
as part of a combination therapy which further utilizes other active compounds
selected from the group consisting of bSalpha-reductase inhibitor, 17beta-
hydroxysteroid dehydrogenase type 5 and type 13 inhibitors, Prostate, and

other inhibitors of androgen biosynthesis.

[0022] In another aspect, compounds of the present invention having
tissue-specific antiandrogenic activity and tissue-specific androgenic activity can
be used to treat or reduce the risk of developing diseases related to loss of

androgenic stimulation.



di fferent binding nodes. Indeed, each class of |igand

i nduces a distinct conformation in the

transactivation domain which is characterized by the
different positioning of helix 12. Qur nol ecul ar
nodel i ng wor k based upon thel2crystall ographic

structure of the hAR(LBD)-R1881 conpl ex (see |shioka
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froamefdctioye ohe neidientdm iforstreftrznt 65&@3&‘&5 dASHA%EE8 herein.

Trp741, Meth Thrs77, and Phe891) of the androgen
receptor could accormpdate a side chain only if it is

POSi tip@BeditOR SRSRAN 0B i -
nucl éus TFromthls O%@ftﬁbﬁﬂyﬂag q??%ﬁg Lgev%ﬁg?d%‘”ﬂh
tguOdsyst&Hucbmawaﬁdshtyng t hrough this opening could

reach the surface of the receptor and disturb helix 12

slt oni n B 14 extension to non-steroid
} eArawings hat conpounds with a

nucl e £ acid .
resi dﬂmg?fg?‘ﬁ% £ 6ABLE 4 SRR o3l SARECBfgpciple of
antionbf nbn pressidabardropeierezbpion ahﬂag‘ohﬁsté’ oAb iRRHHhON

to be able to pass through the above-descri bed
di scovered channel can be good candldates to be good

o ONETLER L AL BOER FAOE s TGP i

largamd the nﬁmgwgomleculandmemmb P@%@geeoﬁgﬁm With 1.75 A
gand Bi_ndi ng_Domai n, respectively 033]
Hﬁ%@ﬁﬁ@%ﬁaﬁ%ﬁbﬁgémm@ﬁathéGEQUWe sunnarlzed findi ng and
provi des conpounds and pharnaceuti cal conpositions
cont ai ni ng such conpounds. Accordi ngly, conpounds

whi ch[6028] Bighuge 30stvasl the1@ledRB5@EE Burface representing the ligand
binding cavity in the hAR(LBD)-EM-5744 complexed structure.

[0029] Figure 4 shows the interactions of the antagonist EM-7105 with
-aminoacid residues of the ligand binding cavity in the hAR(LBD)-EM-7105

complexed structure.

[0030] Figure 5 shows the interactions of the side chain of the antagonist
EM-7105 with the Helix 12a of the androgen receptor.



receptor and which possess a chain sufficiently narrow
and | ong to pass through this above-described channe
must interfere with helix 12 and bl ock its nornal
positioning, should be a good antagonist. Al
preferences stated herein ma¥3be used in conbination.
For exanple, preferred substituents at any position of
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agoni sts. However, we have al so obtained many very
potent antagonists having a high affinity for the
DRetailed description ofithe paeferred odiments.r yct ure of the
side chain is of paranout inportance. To understand
t he nol ecul ar basis of the agonistic and antagonistic
properties_ of these different nol ecules, and to

ver i 1903¢haFreyiaysqeresiaral yudiesi ondbe hERof:Rl)-ralexifane crystal

| | bl h | d h .
reRs B RaBl e SLPRERLNRG SoRERyaranier 8F SRneonm by
Er%ﬁ%?eﬂ@! Q€ Wak Shd PRI BINS tRP Qn%hféfl SiREER e gérﬂe site where

ex wth the human androgen ceptor |1 gan

khe diz6ftist BifisnwithivReldd bof ithe DBOEBut thediLligarite déiflonstrate
conpare the tridinmensional structures of these

abffpleak eisindifgg maedesndndedst, akadhd clase ofolighed einsluces tau déstinct
for one of them (hAR(LBD)-EM 5744) determ ned at a
ropformationo I tthe fransgerieatiqnyidomein | whichpisTcharagtgrized by the

| j.gand possessing .a,strong affjni for .the human
PSR ROSRERRIE TR (ol ulaf gueingdvorkfared upon the
6816 Bh Ooft fHfe hAR(IHIH)-RY I tdeOfinidka et al,
?cgge s‘%#ﬁ@t IS?%RE%[‘%\AS o nlaéeg‘ ,bmtmh_e W]g%ﬁ M(‘LSéﬁ%h}d%a ¢
bBee WNOh-SteFctdal) Noa-Rhilidieng Tapé | NAhdrogen S4@ntdponk®s  with
wi | d-type hAR as conpar ed
Isoxazolone Moiety, Bioorganic & Medicinal Chemistry 10 (2002) 1555-1566;
Muddana et al. 11B-alkyl-A%-19-Nortestosterone Derivatives: High-Affinity
Ligands and Potent Partial Agonists of the Androgen Receptor, J. Med. Chem.
2004, 47, 4985-4988) has discovered a narrow channel between the steroid
binding site and the site occupied by helix 12. We discovered that this narrow
channel, mainly formed by the side chains of 5 residues (Asnzos, Trpz1, Metra,
Thrsr7, and Phess) of the androgen receptor could accommodate a side chain
only if it is positioned on carbon 18 of an androgen steroid nucleus. From this

position on the steroid nucleus, a thin side chain passing through this opening

could reach the surface of the receptor and disturb helix 12 positioning. By



with a value of 180 for DHT and 100 for R1881. This

i gand coul d be considered as an agonist since it
fails to inhibit the DHT-stinul ated growth of Shionogi
cells when added to the culture nmediumat a
concentration of 10-6 Mwhildg4it FFOHd HHH O
EM 5744 possesses a significant agonistic activity at
10-7 M [0036] As illustrated in Figures 2 and 3, in

t&&exﬁiéf?{cﬁhl){?%{&B{HéSﬁ Bﬁﬁél%‘f MFe h%gé%eggf&gﬁe ggmpounds with a

determ ned, the steroi nucl’eus o

P dusORRRhrehiBle 16 bihd 8ol dog@Ngs Qhﬁ‘l%d?:g:b ‘f@éfaﬁé(shggﬁm steroid

there are a total of 18 amino acid residues in
L:BDVE e of e AB({LBID)Y dnd whidhopudedsi dde chainSn3nd right position
Most Qf these residues are hydrophobic and interact

i 081 3Pl RassHbreugh thecrbswaidestribed diseavmsed chawmeh can be good
pal ar. an f orm hydrogep _bonds to the pol ar atons

A Ret g e iR BE RF e fiten apcredmeschp er P Ra(LED)
CHi q793. (2.9 .
L s Aty P PR M eb oy LT Bnfng Domain
(eridl Hnindn Andkr RécphordligaenB i

resi dues (Argd;%‘izn N 1 ano}gI\/Et 74s .ﬂ)o}rx%éﬁ,‘ii‘%s ﬁ%llybxyl
group of EM 5744 fornms. hydrogen bonds to ASN7o0o5 081

(2.8 AN033hQur TinvemtioDis HaBed ol the bsvéeamgndrivedsAfging and

pattern observed in the hAR(LBD)-R1881 conplex
HPUEEr 59mPPH83Fyam§hé’heml‘Bce§Pa@ CRBEIRPSitiong| gengaining such

Somduresd, ARRIAlNEIRY IS AP EACLSIW! By
hydrophobi c resri d eg', cogﬁ 6@%% %rhg(g?éltaeeé,ﬁle\gfi léldt F]hee androgen
Seerpoomarisl witiahgpgesedset cHalt suffjbiehtip nahraanghd 10n@we\Haks through
t ec"’ﬁf’l de chai.n of EM_ 5744 is not well positioned to

r oyﬁ-éleégwwmslpmat Werﬁgpiwlﬂlbe]aﬁ d2 and block its normal

positioning, should be a good antagonist. All preferences stated herein may be
used in combination. For example, preferred substituents at any position of the
molecular structures described may be used with preferred substituents at any

other position.

[0034] Many compounds with long substituents have been synthesized in
our laboratory and tested for their capacities to bind the androgen receptor and
to inhibit the DHT-stimulated growth of the androgen-sensitive mouse Shionogi
mammary carcinoma cells. In the majority of cases, these molecules bind the
receptor with high affinity but remain potent agonists. However, we have also
obtained many very potent antagonists having a high affinity for the receptor,
thus indicating that the structure of the side chain is of paramout importance.
To understand the molecular basis of the agonistic and antagonistic properties
of these different molecules, and to verify that a side chain positioned as

predicted is really able to pass through the channel and reach helix 12, we have



consequently, can not disturb its positioning. This
observation explains very well why this conpound acts
as an agonist in spite of the presence of its C 18
bul ky side chain. Interestingly, an unexpected
I nteraction has been observed5 between one of the
fluor atons at the extremty of the side chain of
EM 5744 and the NT12 atom of residue H s874. A water
L ; _
AR tbE td &é‘gﬁlﬁie SRS Bf S BN (and Y ﬁ% %%\%Frf}%gnrm'ogens)

coul d al so I nvol ved. This interaction
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conpared to DHT or R1881 whi C%I do not possess thi
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the C- 18 subﬁkikgent of EM 5744 in a simlar manner,
ttHeseSomplexRs: Ve haye spuiebtaingd she camplete plauetutafomiong of them

t Ls.flipped 180 nd its. Cr and adopts a
BARLAOP SR i B 0e] o 7P & elofiodm ¢ hat

observed with the sane residue in the hAR(LBD)-R1881
conpl ex structure. Other residues formng the |igand

cavi §03a] sEVaEDAL isdi DHATeRED ugalﬁ@ Eﬁﬁde'bﬁﬁg a SroP@SRimbefor the
consequence of the Trp741 i de chai n novenent.” The
prEsahandyiegen yeaaptersini spita of itaieng side chaimrskihbtiteent added to the

plasticity of both, tGe i gand pinding cavity and the
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' : : ket o k7, 00371 _As t ed
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RURE @Rl EOHPIBOTES DR 2@ 400 3or 18D TﬂiﬁQ%aﬂg could be considered
co-activators and co-repressors to the“androgen

ras@epgonist sinas it fafs toighitot the HHE/stihadar@qRbA%h 8f SKionogi cells
androgen- sensitive tissues. Antiandrogens may even

|wshen added| o tharchltuf@asiiuF gumesorkebitration ofotieé IN{n&hile it
of the hAR(LBD)-EM 7105 conpl ex, wherein EM7105 is a -
non-steroi d anti androgen of t invent#on. The nucl eus

of EM 7105 is positioned wthi Y11 gand bi ndi ng

cavity as shown in figure 4. ) gf the

hAR(LBD) -residues in this area ar “h
interact minly A B

EM-5744
possesses a significant agonistic activity at 107 M.

[0036] As illustrated in Figures 2 and 3, in the crystallographic structure
which has been determined, the steroid nucleus of EM-5744 is positioned within



with the ~ nucl eus, whereas the nitrogen on the side
chain may forma hydrogen bond to the polar atons on
the glutam de 709 residue. It can be seen in figures
5 and 6, that Helix 12a-replienent is bl ocked when
this hydrogen bond takes pldée. [0039] The present
anti androgens and pharmaceutical conpositions

til d d th
e 1gn0a R e i R ind Erdis e Adosy osﬂ?ﬁ%ﬁéi sefidepn hAR
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b
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SThoky, & (8SA) ahﬁtu@@gwme ﬁbﬂ@?afté&n blerAQICiAN e 3 A IY0.BD)-R1881
skin atrophy, anem a, bone [o0s ost eopor osi s,
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5744 is not well posmoned to reach the cavity occupied by helix 12 and,

consequently, can not disturb its positioning. This observation explains very
well why this compound acts as an agonist in spite of the presence of its C-18
bulky side chain. Interestingly, an unexpected interaction has been observed
between one of the fluor atoms at the extremity of the side chain of EM-5744 and
the N™ atom of residue Hisszs. A water molecule found at close proximity of
these two atoms could also be involved. This interaction probably explains the
higher affinity of EM-5744 for the hAR compared to DHT or R1881 which do not
possess this third bond with the receptor. In order to accommodate the C-18
substituent of EM-5744 in a similar manner, the side chain of residue Trpr, a
residue forming the channel, is flipped 180° around its ' and adopts a
conformation which is very different from that observed with the same residue
in the hAR(LBD)-R1881 complex structure. Other residues forming the ligand
cavity also adopt different conformations, a possible consequence of the Trpra
side chain movement. The present observations illustrate the remarkable
plasticity of both, the ligand binding cavity and the narrow channel through
which the C-18 side chain of EM-5744 exits from the pocket.



RRoRo r" R9 Q/ W\ N/ , MH RM/ RB/ /| RBR4
R5 and O A- -'"-N O4 R3 wherein dotted |ines
represent optional bonds; wherein R3 and R4 are

i ndependently selected fromthe group consisting of
hydr ogen, hal ogen, nitrile, -1GOCH3, -SQ2CH3, -NOz
-OCH3, -SCI 3, nethyl, and hal ogenated nethyl; wherein
at | east one of R3 and R4 is not hydrogen; 19 wherein
RO and Rio are independently selected fromthe group

consighdng AQf : 0 : d ;
ey A0SR A3 PreByRE IR gl itn Bt ABROAR TERRE by the
- fifdgent cxyERIhda Nflas maatifyr the BiAOHY] ofl do-AckivRtdes @hl &@-repressors
P
that Y is selected fromthe group consisting of
- Irogercpqppter. this ipading tepstelqrptedoaprptess da tangirogen-
f : UR i ISt =01 - S -, and
R B RS lelhy By Rustlig UG | o
preferred that E is selected fromthe group consisting
f p ne and no-substituted pyridyl and wherein
Z1 i shﬁ%?&“?ﬁh ﬁﬁ&%rﬁoéﬂwgtqfﬂemﬁlﬁmrﬂ&ﬂ% complex,
t . Lt T ! epar-at ed
(PR AR e Sl AR BB bE b PR P of
OBM-7105¢eis esitivgedt within the ligand binding cavity as shown in figure 4.
Most of the hAR(LBD)-residues in this area are hydrophobic and interact mainly

TN
A B

with the ~~——" nucleus, whereas the nitrogen on the side chain may
form a hydrogen bond to the polar atoms on the glutamide 709 residue. It can
be seen in figures 5 and 6, that Helix 12a-repliement is blocked when this
hydrogen bond takes place.

[0039] The present antiandrogens and pharmaceutical compositions
containing them, may be utilized in accordance with the invention in the
treatment of androgen-sensitive diseases whose progress is aided by activation

of androgen receptors.

[0040] These include but are not limited to prostate cancer, benign
prostatic hyperplasia, acne, seborrhea, hirsutism, androgenic alopecia, male

baldness, precocious puberty, polycystic ovarian syndrome and the like.

[0041] In certain circumstances (e.g. at “certain concentrations) the
compounds of the invention, and pharmaceutical compositions containing

them, can be androgenic and may be utilized in accordance with the invention



nore particularly Z1 is selected fromthe foll ow ng
nmoieties: CH3 CH3 HCH3 HH H N~ Nomi H3C. _, Nonml CH3
HCH3 H3 1 NHN NOCHJ[a-_r < CH3 aN CH3 CH O CH3,
3, BCHH CH3 H3C NN N H3C H3C H3C CHs CH3, H3C
CH3 H Nom H3C H3C 20 CH31883 CH HBC NH3ICHH 3 H
N H3C Noml H3 (N 02c0: CH3 O HH

in the prevention and treatment of diseases regarding which androgens are
beneficial such as muscle atrophy, abdominal fat accumulation, skin atrophy,
anemia, bone loss, osteoporosis, artherosclerosis, cardiovascular diseases, type 2

diabetes, loss of energy or well being.

A B
[0042] It is preferred that the “—_ " nucleus is selected from the

following moieties:

wherein dotted lines represent optional bonds;

wherein R3 and R4 are independently selected from the group consisting of
hydrogen, halogen, nitrile, <COCHs, -SO2CHs, -NO2, -OCHs, -SCHs, methyl, and
halogenated methyl; wherein at least one of R and Rsis not hydrogen;



~NN~S Z1RCONonl O Noml NYZ i NZ21S\/ 210
O HHHHHHZ, ,--"NYN,,/ TI~NVN,,/ Z11 NuN,,/ S
NH and 0 , (Z' 1 being hydrogen, |ower Cl-C6 al kyl,

al kyl ene or aryl) or Z fusioned with the Cycle E
forns a bicycle noiety select®d fromthe group
consisting of O0O)0Q: IXoOI 00 1llL)=o 2, Z, 22

PRI O, 2fh e =2 T PePgSay ge %Lea; i “ﬁe?%e«a”u%e?wyﬁwg of
S el Q“H%&ﬁ?ﬁﬁt "N NN N G O o

wHereid\W ﬁlsl&el,ecﬂéﬂ f€318 the g‘ﬁ)liﬁ-ﬂ)rwistllr@(bf CEB>Roxy¥én Ad WRlphur.
OHRs CH NCH3 R8 ,N CH3

[0043] It is preferred that Y is selected from the group consisting of
-MCH2CH>-, ~CH2MCHz-, and -CH2CH2M- (M being selected from the group
consisting of ~O-, -5-, -502-, and -CH?>-), more particularly -CHCH2O-.

[0044] It is preferred that E is selected from the group consisting of
phenylene and mono-substituted pyridyl and wherein Z1 is located in the para
position with respect to the group Y and the nitrogen atom of Z1 is separated
from the phenylene or mono-substituted pyridyl ring by one intervening atoms,

more particularly Z1 is selected from the following moieties:

CH3 CH3

N\/ N._- N\/ H4C... N\/
CH3
CH3

CHs. O/ CHs Q g \{cml O/H\C{Hz

A 7? bl f%’

H3C CH3 CH3 , H3C
K
HaC ~

H3C



W W R7 21 RSRRgRBNRE RS R6"~j OH/NR$ N ~11 R
ON R7T Rr, Oand RIORS Rlo R9 wherein W and W
are i ndependently selected fromthe group consisting
of -CH2-, oxygen and sul phur; wherein R5, R6, R7, and
Rs are independently sel ected2ffromthe group
consisting of hydrogen and (O -C3) |ower alkyl; and
wherein RO and Rio are |Cr,1,gepend Iy selected fromthe
group conS| stl ng of ;S{ql‘ro en, roxyl hal ogen and

met hyl . [ unds pf tl'i'ec 1o ! ecul
forrrulae sat tH and @Egyfl /th/
corrposﬁatcl on corrpr i si ng theltwa are\p,Vef ere
N R11 ,(CH2)n R12 R4 / 'NX N O 022
= NZZ ? || Z102C 0] N\/ O N\/
/QN l} Y S e ¢

, , 0 o)

(Z'1 being hydrogen, lower C1-Cs alkyl, alkylene or aryl) or Z; fusioned with the
Cycle E forms a bicycle moiety selected from the group consisting of :

A e Ol 00, O,

Z'

7 s

(Z'1and Z'; being independently hydrogen, lower C1-GCs alkyl, alkylene or aryl)

[0045] It is preferred that D is selected from the group consisting of

CHj3 Wo Ws
~
—N —n N
CHa CHj 2/{—(}13 )/N\
Wy CHj ) Wy CHj , Wi CHj W1



Ro Ra NRLI1 R3 (CH2)n Rl12 R4/ N~OR 13 and Ra Rb
R3 0 NRLI1 (CH2)n Rl12 R4/ ~ N~~ Rl4 p R16 R15
wherein nis an interger from1l to 3; wherein Ra and
Rb are independently selected fromthe group

consi sting of hydrogen and QlI-C6 al kyl, C2-C6

al kenyl; Ra and Rb together may forma ring; wherein
R3 is selected fromthe group consisting of hydrogen,
hal ogen, OCH3, SCH3, al kYl sul foxi de, al kyl sul fone
sul fone, ni tRg R
triflu
consi st

al kyl or R11 and R12 toget her form a heterocycle

group consi sting of niAﬁr ogen, oxygen, selenium
silicium and sul phur; et N R Is selected fromthe
group consi sting of hydrogg droxyl and G - C6

| ower al kyl ;

wherein Wi and W2 are independently selected from the group consisting of
-CHz-, oxygen and sulphur;

wherein Rs, Re, R7, and Rs are independently selected from the group consisting
of hydrogen and (C:-Cs) lower alkyl; and

wherein Re and Rio are independently selected from the group consisting of

hydrogen, hydroxyl, halogen and methyl.

[0046] Compounds of the following molecular formulae or a salt thereof,
and pharmaceutical composition comprising them, are prefered:
Ra. Rb
N-R11

Ra (Gl _ Rz

R~ >—N§LN/
T

o)



wherein R14 is selected fromthe group consisting of
hydr ogen, hydroxyl and Cl- C6 | ower al kyl; wherein R14
and R15 together may forma C4-Cs ring or C4-C8

het erocycle; 23 wherein RL5 is selected fromthe
group consi sting of hydrogen2and C1-C6 | ower al kyl.
R13 and R14 together may forma C4-C8 ring or C4-C8
het erocycl e; and wherein R16 is selected fromthe
group consisting of hydrogen and Cl- C6RpwelRa al kyl .
10047] Conpounds having a nol ecul ar structy

fromthe grolg consisting of the fol ng N’ sal t
of thereof, a har ti c@H,¥pnpa onRRy4o
con‘prisiw [ ' Iar?y\ erred: F3C NC
~)-N O N E F3C NC NXxN-O 0 EM 7105, F3C
NH s L, NC NxN~/ ~O o 748, and CI NC ~ N ?mgj—l N
j EM 7438, [0048] In sone enbodinments, it is preferred
that R11 or RI2 is a Ra Rb
Rs o N-Ri1
(CH2)n R12
Ry N O
Ri1s
R1s
O Ry

wherein n is an interger from 1 to 3;

wherein Ra and Rb are independently selected from the group consisting of
hydrogen and C1-C6 alkyl, C2-C6 alkenyl; Ra and Rb together may form a ring;
wherein R is selected from the group consisting of hydrogen, halogen, OCHs,
SCHs, alkylsulfoxide, alkylsulfone sulfone, nitrile, NO,, alkyl, methyl, and
trifluoromethyl;

wherein Ry is selected from the group consisting of halogen, nitrile, -COCHa,
-S02CHs, and -NOz;

wherein Ri1 and Ry are independently selected from the group consisting of
hydrogen and Ci-Cs lower alkyl or Ru and Ri; together form a heterocycle
optionally having another heteroatom selected from the group consisting of
nitrogen, oxygen, selenium, silicium and sulphur;

wherein Ri3 is selected from the group consisting of hydrogen, hydroxyl and C;-
Celower alkyl;

wherein Ry is selected from the group conéisting of hydrogen, hydroxyl and C;-
Cs lower alkyl; wherein Ris and Ris together may form a C4-Cs ring or C4-Cs

heterocycle;



cycl opentyl, cycl ohexyl or cycloheptyl radical. [0049]

In sone enbodinents, it is preferred that Ra and Rb

are independently selected fromthe group consisting

of hydrogen, nmethyl and ethyl. 24 [0050] It is

preferred that Z2 is selecte®3romthe group

consi sting of hydrogen, fluorine, chlorine and cyano.

[ 0051 t is preferred that nis 3, [0052] In

pwg?r@h Bis 15 365eHarR thagronp 59%9%}%%%@@ {&-Cs lower
o 4 j IAR,_sonh] | 4. 31 ..Th
g S KRt ey YO o - CPHRE BR P el o3 dles and

f whereiaRedis stlegedfesmvtht lyrolipiconsistiig 68hydroges aRHADLE lower
diLuents, exci pients or carriers (including capsules)
iﬂ-ﬁLpharnaceutical conpositions at conventiona

ant i androgen concentrations for antiandrogens used in

the prior art. Taking into account the higher potency

of t hd0@&intonmsisurels Havirg a nvestilanstridigre ldcetlfrbeh the group

clinjcian elect to nodify the concentration and/or
JdESEEDE N O?gﬁt?e rf%ﬁBWé‘Eﬁ'ugf fh&aljo ot thsreofe #nd t Phammmaceutical

f{&n??&?ﬁor%f F@Iﬁlﬂs TR =Ta] attendi ng
clinicran vﬁo I, és%ecﬁl??ggﬁﬁ%wbéﬁef%%ﬁg of

treat nent, nonitor,can Sindiv[ggéw atient's overal
response and ser ghe~ofoanti amdr ogen (in

conparison to the p fgﬂred serun1cqﬁ§ggk ations
di scussed below), and nonitor the patient"s overal

response to treatnggt, gdjustigg’gbsages as necessary
where a given patj, ‘N smor reaction to
treatnent is atypic .g#s di scussegyyp®re detai

bel ow, carriers, excipients or diluents “1'nclude
solids and Iiquids. Wen a conposition is prepared
other than for inaniate use, wart-recogni zed
preservative is typrgal lsy incllyded (e.g. benzyl

al cohol ). The novelc ﬁﬁﬁE&ﬁtical coqpositions of the
i nvention nay be used °© EM-7148,

and

c
"C‘Q"Dg,fod .
N/ EM-7438,

[0048] In some embodiments, it is preferred that Ri1 or Ri is a

cyclopentyl, cyclohexyl or cycloheptyl radical.

[0049] In some embodiments, it is preferred that Ra and Rb are
independently selected from the group consisting of hydrogen, methyl and
ethyl.



.in the treatnment of androgen-rel ated di seases, or to
reduce the likelihood of acquiring such diseases.
When admi nistered systemcally (e.g., for treatnent of
prostate cancer, benign prostatic hyperpl asia,
precoci ous puberty, polycysti2d ovarian syndrone and
ot her diseases not primarily affecting the skin)

conv i~onal . di | uent r.carriers iLch are known in
the. IMe0Fo s DTSR, et ZaiF Bl P ke ta [0 consisting of
SHEdr8pRiE, (HRRIrR! Enl¥8REan& cfano. Sal i ne, water, aqueous
et'hanol, oil, etc. The carrier is often a m xture of

i ngredi ents. [0054] Wen formul ated for system c use,
t he i.andr.oge be . prepared for adm nistration
in c3ﬁ$§itﬂaﬁ§P§§H§§¥@ﬁews s orally or by injection
The anti androgen can be adm ni stered, for exanple, by
the oral route. The conpounds of the present

i nverl033h Imprdferred embodimentsitivo orqrefendbipfifire of the
pharnmaceuti cal excipi.ents,.(e,g. spray dried |actose
éﬁghﬁgﬁﬁgiFﬂﬂ?§F%§$§H€f°“¢ﬂ%ﬁ“ghblets or capsul es for
oral adm nistration. O course, taste-inproving

subst ances can be added in the case of ora
adm 93] aflhe naritiandsogansenf tbepsuemtsorf are quraferably formulated

in tion.are,desire ny pharpaceuti cal capsul es i
CREERe! i BrafRadbeal s P EluERG, sSaipits or carriers
| EHeGhgNt@psihlet)heinkdV BALIA A bt diut ;
a(gg::lti ogal gi I Se)ntlé,1 ang ot haebreu‘gg%ili tl ve%d&ﬁi}%us%edconvemonal
ravtiandrogedo&sicetratiomst foreardidpsirogrrs wed iheth‘ﬁopﬂi@xdaitntpaking
t.aFI ets or H{?a%?%cores b}y b&\i ng mxed with solid,

ptt Q &FTAH arte Ef ROI5REYa R ethe _%ﬁo'a%d%@éli% invention, the
Cttendiry clifiRlam H{E'ycélég’coﬂﬁh?ocﬁfy e @J)I]‘r\degﬁjaﬁgﬁsa?{azto?’dosage in

gelatin or

and binders such as pol yvinyl © pyrrolidone,
o] FiF-‘y togdjudt the doseviestheppr sictlay réspoaselofigadtl patient. Preferably,

lubricants .such as,. nagnesium stearate, sodium |l auryl

1P plepading iR ALl G PRORLE Ehfiedeimniig €6 rea s aROptor an
fiHafvi@hall PaEt'sOBFera ! ! oS anti i
hard]geélla in, Sas wel | eg g%s?oglg%c%o t-geZ’Flgt ?% agg%tsl?ﬁoggn (in
comparsongta thef praferedrsephms condenefatios Hiscussed below), and

monitor the patient's overall response to treatment, adjusting dosages as
necessary where a given patients' metabolism or reaction to treatment is
atypical. As discussed in more detail below, carriers, excipients or diluents
include solids and liquids. When a composition is prepared other than for
immediate use, an art-recognized preservative is typically included (e.g. benzyl
alcohol). The novel pharmaceutical compositions of the invention may be used
in the treatment of androgen-related diseases, or to reduce the likelihood of
acquiring such diseases. When administered systemically (e.g., for treatment of
prostate cancer, benign prostatic hyperplasia, precocious puberty, polycystic
ovarian syndrome and other diseases not primarily affecting the skin)

conventional diluents or carriers which are known in the art to be



gl ycerine. The plug capsul es contain the active
substance preferably in the form of granulate, e.g.,
in mxture with fillers, such as | actose, saccharose,
mannitol, starches, such as potato starch or

anyl opectin, cellul ose derivadsves or highly

di sper sed silicic acids. | n soft-gelatin capsules, the

tive sutli)s ance reff %26 di ssol ved or .

st o Rt [TPE P Reig Juse e st scsalines water
05 deoty kthanBR b E4tRY TRE @aﬁie‘x‘ GPbfSen 4 Bipetlre Hf ﬁfercQSﬁt'sV ery
system as described in U S. Patent Nos 3, 742,951

3,797,494 or 4,568,343 may be used. [0058]

Al t i di t

"ot o 1654 ke RE SR ol JRERIC b Bl AGuRaERRSs, may be
t gfétpéféd fok QUnBNAMAteN i thiedrHoRal wﬁg ¢ Bu@Pad HABG 02 By injection.
for in E.P. Patent No.0279982. 59] Sol ven o

dEhé epsandroges manbles] admitisteredafios rﬂxampée.sbjow @5’:74 route. The
5 071, 644 071 6 7. I b d f t at

oS g P i 8ot B i oy i Entona
Fﬁéx"rﬁ&eué{m rbxegﬁf&ugo etg rafﬂ)éﬁle%nla&dibsﬁﬂﬁ gnteﬁﬁm stearate)

of application e skin should be changed in
oirdertabletsawoi @pexles sfor | ctrehladnumtrehom ano'rmm%e, taste-improving

ant.i andr ogens
aﬁte?samf% Bhobo RArRg. imons Cen SEABe! fRpinisEgbe fopy  When
h[@?,%r %ﬁ'alelﬂgé&%na{eedéfrﬁg shyp BRSRRaRUtikAlCapkiles known in
as acne, Seborrhea, hirsutiism androgenic
athqoam maanble filled yathd thess activeh éngradientst of tlg\anyvmtlon with or

the oses, .the antiapdro s are preferahly
snaE PR DS nd Bl AAR S AR EGTASREY onal
top| cal carri er or diluent. When used topically, it is
preferred that the diluent or carrier does not pronote
t r ans[D8b5tal Theertive atibstanceodart eewatkeidviaté taplassioedtagee cores by

|ntothe bl oo rea or other tissues where_ they
mPghe me@ds‘@ltg selile o pivepalertsarrigy ?‘éﬁlﬁ%ﬂcef cfe’éi‘]as\ﬁﬂéﬁlm citrate,

U RRCHAPAYhatS FIAIAIEIAT BHodphate, CAHR MERYEs OduchORd GRlyvinyl
pyrrolidone, gelatin or cellulose derivatives, possibly by adding also lubricants
such as magnesium stearate, sodium lauryl sulfate, "Carbowax" or polyethylene

glycol.

[0056] As further forms, one can use plug capsules, e.g., of hard gelatin,
as well as closed soft-gelatin capsules comprising a softener or plasticizer, e.g.,
glycerine. The plug capsules contain the active substance preferably in the form |
of granulate, e.g., in mixture with fillers, such as lactose, saccharose, mannitol,
starches, such as potato starch or amylopectin, cellulose derivatives or highly

dispersed silicic acids. In soft-gelatin capsules, the active substance is preferably



carrier or diluent, the carrier or diluent my be
chosen fromany known in the cosnetic and nedica
arts, e.g. any gel, cream lotion, ointrment, liquid or
non liquid carrier, emulsifier, solvent, liquid

di luent or other simlar veh2cle which 27 does not
exert deleterious effect on the skin or ot her living

ni mal .tissue. carrier _or dilu is usyally a . |

AR 5T SUSaFBAS i csHagidS U doteecBe (e o liquid
id alcohols [iquid glycols, liquid

Egﬁtgﬁﬁilgﬁgaggycols water, |iquid amdes, liquid
esters, liquid lanolin, | anol i n derivatives and
sim materi al s. Alcohols i.ncl X nd

pol y@%ﬂ & SR SR e PR G JeCrRaR ah U SgPgieet Dlos 3742951,
S99PudDObs 4 smmay% uséd et hyl ene glycol, propylene

gl ycol, ethyl'ene glycol, hexyl ene egcoI manni t ol
and nethoxyethanol Typlcal carrlers may al so include

et RS oi e ?)éﬁ%%l%n%gd kb @éﬂte thay be placed into 2

fol-18a] t
DA PARE HERRR ok 2?‘“‘?"%‘0 B3 aPh <SRRI Brorures

aﬁdo&uihosersemfcnieh mEHrﬁ’xtamtk@QZﬁ'@%thdr ophylic and
i pophylic solubility, e.g. a m xture of ethanol or
i sopropanol with water. [0062] A topical carrier
also I QU c I gﬁ%q

T ol R R e (B By DR Mok 5064 654,
6;5)5’?:5644 ©r émdl,6f7deama lalser be uskdrtoefeaiiipate, tramsagrmal penetration
anti oxi dants, perfu i ng ent s t hi ckeni ng

I
e ystemu effelts arodseinct ﬁ‘bre@etllqe gteat sytommic dipgages, the site
| h
3 BPpLLARE on ATXRR SO, B FALERL TP RhE B vl Blcess local
conGpliatiohiof antidndioigen®e | ngredi ent in the oi ntent,
cream gel or lotion is typically fromabout 0.1 to
20 percent, preferably between 0.5 and 5 percent and
nost fera 2 b t .
tor afURE ot SasheeREOHEns, e EaSHHarbpey bl ot dnboifion are
\Wlied forh e pfeaiteihe of ﬁr&?dl@gém-ré‘lhﬁﬁailseaééﬁﬁﬁﬂiers&lﬂ @Lmh as acne,

all ow a suitabl e dosage to be achi eved while aggh
tspleorkgy, dyirsutism, androgenic alopecia and male baldness en used for

any of these purposes, the antiandrogens are preferably administered topically
together with a conventional topical carrier or diluent. When used topically, it is
preferred that the diluent or carrier does not promote transdermal penetration
of the active ingredients into the blood stream or other tissues where they might

cause unwanted systemic effects.

[0061] When the compound is administered in a cutaneous or topical
carrier or diluent, the carrier or diluent may be chosen from any known in the
cosmetic and medical arts, e.g. any gel, cream, lotion, ointment, liquid or non

liquid carrier, emulsifier, solvent, liquid diluent or other similar vehicle which



ointnent, gel or creamin a |l esser amount or with | ess
frequency. [0064] Several non-limting exanples infra
describe the preparation of a typical lotion and gel,
respectively. In addition to vehicles, one skilled in
the art nmay choose other vel27cles in order to adapt
to specific dermatol ogic needs. 28 [0065] Wen

apti androgens_are adnmi ni stered system cally, they are

05F QYOh RSt AlpIRIRTIQRGS t 9nbeypkyt opathendiving pyimal tissue. The
J . i cal 1.0lLStration 4 ref err.ed, when
PR o S8 A AL e BB RABRD bt
Gongedito diquid albolidis lwqitlvgiyasis) BGEId0PBIYaUGIeRS giyoR, water,
Qnomn mapner. dependi ng upon_ the nethod of °~ o
ETE 7 L JkE esiear niigwg: langlin, dengliss idetivatives and similar

gt | st f 1 0. st ration . .
cogpesls,| SRortl Al [0 Lfl AL IR Mg pnanc
tgipcerol, aoriitelc estpraparar, dfethylens ol aptdpiiétco gﬁi@&, | dthylene
sagid pﬂagﬂaceu i cal conpqsit'on is fromabout I%to.
@?%O&f SPHET ShﬁS i TRYHQ! APdvereihexyethanel prlomicad sagriers may
f 0 20% 1 iknatiqn of
ARMEIR R £E08by A aB SRL IRl cpoines

adarboveaxes a pdiyeterienegivmet als, bpolgaupdthyientd) and apalkieols.a NJ&ually,
I|E}Flcite.d above. Bl ogd evel of the antiandrogen is a

8 tBPicalycarier dreiydet datdetatarcanshalsgholin erder dkowakimige the

TREHBh ISR UREBN VAN ALNEE ¢ £ FRIRBL bERUERS! or isopropancl
iwitketaten, the antiandrogen is preferably added at a

concentration between about 0.1 ng/m and about 100
ng/ m (preferably about 2.5 ng/ m to about 25 ngy/

m). 8 1S ' ctjvity.is desired, it .is
necegﬁsda%rgg lcg‘nl\‘%&tré ﬁla%é&’ttrﬁeg] 1%aagt %lasﬁ d F}é&gﬁe YETQU OHhet dpgrpdients
icomanamiynesedaintointments @dddetiond bh@ vt kiGwAlh e (e and
serum.concentration to obtain desired |evels. Serum

nedIsH ATE e Hor e¥areBlet fragrasnses matiogidangs, eetfugndsegelling agents,

' hpe 0.1 L. Grograns ..per litey,.
LB EE G L0 PR L
amblliersts, coloring agents and other similar agents may be present.

[0063] The concentration of active ingredient in the ointment, cream, gel
or lotion is typically from about 0.1 to 20 percent, preferably between 0.5 and 5
percent and most preferably 2 percent (by weight relative to the total weight of
the lotion, cream, gel or ointment). Within the preferred ranges, higher
concentrations allow a suitable dosage to be achieved while applying the lotion,

ointment, gel or cream in a lesser amount or with less frequency.

[0064] Several non-limiting examples infra describe the preparation of a
typical lotion and gel, respectively. In addition to vehicles, one skilled in the art

may choose other vehicles in order to adapt to specific dermatologic needs.



preferably between 50 and 500 m crograns per liter.
Adequate serumlevels nay al so be assessed by a
patient's response to therapy. 29 [0069] For typical
patients, the appropriate dosage of the antiandrogen
to achi eve desired serumcon@8ntration is between 10
and 2000 mlligrans of active ingredient per day per
50 kg of body wei ght when adm nistered orally. Wen
adm ni stered by injection, about 2 to 1500 ng per day
per [ I
fromq%bétsg %}6 %61\75%]&%’—?? Stglbelr %a use ?ot Is;%&%ﬁ:%ﬁ? Yhey are
cpreferably, gdinirdstereceamrallioulcd bparehteralilghl y Natirdlyl topical

into the skin sao that no excess s plainly visible,
a%?t!“ﬂ‘%" pgefegr@ & dg WE%W&CFW%%‘@ skiyi on
for at least 30 mnutes. The anount applied should
provide at least 0.02 mlligranms of antiandrogen per

sq uar[@066¢ nGomedzrﬁratic(rp roéf thealabtivd rammiafidoged Yafigd GARY known

per pl.i cat [ desr r to apply the topical
fireaﬁn 195 WBOR{ Hrchga?oaﬁmmmqng dthe pharseaceutical

a, I
oty (SRR PR AP ot

[ mvlﬂdt [ a.‘triea&t Imammimrdi-bgge Mhﬁreﬂhhﬁhe total edviniceritratior8£dll such

in cogtgl nati.on ilﬁ\gn P‘ anot her active_ingredi ent as part .
AntRndregans {8 sAlhP ﬁ%?%rﬁyhcaiépnaaegmnels frora ahowe L% to 95% of

el éﬁﬂ%&&i’ﬁ&h TBY . % W gm)' ldnge greféag rn %@Hﬁoﬁ SR AURLE 20%.

5a-r tase in pe 5

hinheoxy sdrabiriatiod eif yrdtlagrdm@sas 1snf$|e&,l the ItotaDﬂoSthro(B slieadiein of all
Short - Chai n BB gﬁ/dr ogenas Reductase 1 i nhibitor _which
‘1

rARPAREr PRRIS S feedeqq«rﬂéo oe,saseraqsﬁarem@hqveaﬁlood level of
C S At

BRRATleE SO & sl (Rt U o Bl libieds iR G nto
t desuntietisdduireaiatientin wbidrptios and metabalise@npounds

whi ch i nhibit the production of dihydrotestosterone or

its precursors 1n sone preferred enbodinents of the

i nveng gﬁgg ti, sition

furt ncI u Bﬁlﬁ C}'l @? & édstug’r 0|CHl saic antiandrogen is
preferably added at a concentration between about 0.1 mg/ml and about 100
mg/ml (preferably about 2.5 mg/ml to about 25 mg/ml).

[0068] When systemic activity is desired, it is necessary only that the
antiandrogen be administered in a manner and at a dosage sufficient to allow
blood serum concentration to obtain desired levels. Serum antiandrogen
concentration should typically be maintained between 0.1 and 1000 micrograms
per liter, preferably between 50 and 1000 micrograms per liter and most
preferably between 50 and 500 micrograms per liter. Adequate serum levels

may also be assessed by a patient’s response to therapy.



reductase activity. One such inhibitor ("Propecia or
Proscar") is commercially available form Merck Sharp
and Dohme. Anot her inhibitor "Dutasteride" which

i nhibits both 5a-reductase co-enzynmes was regi stered
by d axoSmithKline. Inhibit2s of type 5

17(3- hydroxysteroi d dehydrogenase (nore particularly

30 compound EM 1404) are disclosed in the )
i nt dPReH FRRLYRIG | Fadieni A RPPTOBT B Aerane of thegantiagidgogen to

A A e A B 315 0 g p e
oot peamies et ol Wi
I natl on ) .
g&m@ﬁﬁnemsi R A t la@ aNg P8 5@% PE% 50 gg of bpdyp Weight

\%:riteé\ﬁrﬁgegdéd,r@re@ggl} gg?r{{g B %b(}.d ay per 50 kg body

nore * pre y between 0.5 ng/ day and 10
ng/ day, for exanple 5.0 ng per day of finasteride.

[0073] \Wen type 5 17beta- hydroxysteroi d dehydrogenase
i nhi E)})?Q]r Foxtapicalsusg lpHony GHpMEnt; &f& of ﬁ@@gpﬁl&ﬂd i%ﬁ tgorougmy
rd e W Lt ' t i - : ei L

BHGRLNEY e B B L% B SIURSE 0 e i

pesfelblikgot Washedvinithit regivarfer pirleas 3ahinukst Theambint applied
/ day and_ 400 / day, for exanple 300 ng per day of,
ggdgov[cmqql]egaﬁégﬁ/ j_ry[lg_rwa rog)@xgl@g ¥ggn per square centimeter

9 t 3 . | .

(BB AR ol gy 86 A Spb Aol B EUKIrFRE W35y the

itoyyielt dodposttiac o Hedefiietal region &lond dstage tites pladlye e gbBytimes

bet ween 10 ng and 1000 ng per day per 50 kg body

wailylat approximatels ragalaringealeen 25 ny/ day and 1000

ng/ day, for exanple 200 ng per day of EM 1404 or

EM 2881. [0075] A patient in need of treatnent or

r edugioTy] tiresdmms kendbodifieats of tie iryientionditreastiaridsogereof the
who has either been diagnosed with such di sease or one
iheentionsigsesegt iprembinasionuvith nosheraciive dageedienieas part of a

ic%\r/n%ri]xtxaim%rﬁ i&hsergg}geclioar‘l éx\én%‘bclg,f Hle novel antiandrogen may be utilized
together with a separate 5a-reductase inhibitor, a type 5 or type 3 17p-
hydroxysteroid ~dehydrogenase inhibitor, or a Prostate Short-Chain
Dehydrogenase Reductase 1 inhibitor which may be incorporated into the same
pharmaceutical composition as is the antiandrogen, or which may be separately
administered. Combination therapy could thus include treatment with one or
more compounds which inhibit the production of dihydrotestosterone or its
precursors. In some preferred embodiments of the invention, the topical
pharmaceutical composition further includes an inhibitor of steroid S5a-
reductase activity. One such inhibitor (“Propecia or Proscar”) is commercially
available form Merck Sharp and Dohme. Another inhibitor “Dutasteride” which
inhibits both 5So-reductase co-enzymes was registered by GlaxoSmithKline.

Inhibitors of type 5 17B-hydroxysteroid dehydrogenase (more particularly



for individuals who, due to heredity, environnental
factors or other recognized risk factor, are at

hi gher risk than the general popul ation of acquiring
the conditions to which the present invention
relates. 31 [0076] Except wdre otherw se stated, the
preferred dosage of the active conpounds of the

i i ON S A tical,.for both therapeutic and_ =

pr éﬁ%‘*ngc t%"?‘“@%f 1S eg.lsc%ﬁ%‘? dBs a%‘@ iRferpationah ybjisation WO
cggRerreNt ENISI7Y3sednher i Ny s : QWS Of o
the di sease bei ng treat ed %ﬁg?b%{}%ve%{%d) .lg[ 0 y%gysgerwd
tqahydregempseisdiesribeghin WEX2005,/6000ts are di scussed as

part of a conbination therapy herein (e.g. an enzyne

i nhi bitor and an antiandrogen), a plurality of

di f f epeEm ng@ﬁh@f&l@gg&ni-% rather_than a_ .. .
Si ngl?% }c_:orrpound havi ng nul ti |c1)l egggltqsi v]ﬁ%i Zlg?&[gbﬁﬂmbmahon
Hhewpiesire ragcq;'_[dhecec/jviv@&ll ithved inpeingidn  déseribed rhéiﬁﬁn‘l@f:%l Ngosage is
and. a associ gted nmo ar_ strycture _may jnclude
a};r%gfeﬁéc}}sig i_bgf\geeg} g e sﬂﬁgf@ %P%roa‘?y PeR P beshinveighy, more
[ FreRFAKly Bl alrf0.9m/ AL 80 i Q79

Ig;%ept linere ot her v élé@ﬁ%t ed %’?g/\%%g’rgoqa%gélﬂen%‘gfl?%#er day of
dinestexide. dosages herein refer to weight of active

conpounds unaffected by pharmaceutical excipients,
di luents, carriers or other ingredients, although such

addi joersR! WHS €%k &M Befd- ' M as. ..
shovv?w [ npt he exanpl es her ?%ﬁ&%ﬁg&g%@g&ﬁ?@?‘?ﬁe inhibitors are
(usepsinl egmbimatien, thenjped, i ionacorddreel with) theo MveAkyn Us@Bribed

i.n t.he armaceutical industry_is appropriate for use
M%Pn?fagﬁﬁs%&?elst%fﬁf?gably EyvesieAtmg angi 300ang pesday per 50 kg

" I Wkt d ' ' [ SyS ..ar
el REpNGBRTESLERRETE P hIDIEY BRS Pl o ey, for
iexaspbd300ang per tlay w6 EMy1404e i ndustry. [0080] Al l of

the active ingredients used in any of the conbination

t herapi es di scussed herein may be fornul ated in

phar W@]Utm%h ’i?ﬁ@\?fﬁl‘&yg{goid dehydrogenease type 5 or type 13

inhibitors are used in combination therapies, in accordance with the invention
described herein, oral dosage is preferably between 10 mg and 1000 mg per day

per 50 kg body weight, more preferably between 25 mg/day and 1000 mg/ day,
for example 200 mg per day of EM-1404 or EM-2881.

[0075] A patient in need of treatment or reducing the risk of onset of a
given disease is one who has either been diagnosed with such disease or one
who is susceptible to acquiring such disease. The invention is especially useful
for individuals who, due to heredity, environmental factors or other recognized
risk factor, are at higher risk than the general population of acquiring the

conditions to which the present invention relates.



whi ch al so i nclude one or nore of the other active
ingredients. Alternatively, they may each be

adm ni stered separately but sufficiently sinmultaneous
intinme 32 so that a patient eventually has el evated
bl ood | evel s or otherw se enpbys the benefits of each
of the active ingredients (or strategies)
simultaneously. In sone preferred enbodi nents of the
i nvention, for exanple, one or nore active

i ngr ggzent | . , .
phar [O7EL PrBPE pRre BHePRTRE el IR Bl Fosage o gho active
cbmploavidntof dhe irveitibniis igertidat 6ot bdthcthetapelitid aad girophylactic

| east two separate containers wherein the contents of
aurpesest The dosasselor cark artivs coipRnentedisatsped Jerean jis the same

ir@%&r flis€ BF FheCiBlaRE B%ﬂgtd:b%'i&i g:(r) r%&‘@en@édgm’r e different

contalners are use n the I nati on therapies of

the invention. Conbination therapies discussed herein

al so_i u use of one actjve ingredient of.the

contiU27] ofVherE R areraies Shetelin' VS S estfigispestas pat of
t RO MerkBy hB¥eqY R | #1OnAmd Mibithir S@SH Arftiand ,
g@&?@%ﬁ%efé ]?%e ter eg‘?%ent or pr ever%t iron furt hearn rogen). a
iphatalithe sofndiffeent aohpaendsngire dadministerest rathegythain tahsingle
conbi natjon. For exanpl.e, in prostate cancer therapy
éﬁnﬂﬂﬁﬂdéﬁﬁﬂ?%P“%?é@ﬁFBﬁ%ﬁFSt or an inhibitor of type

3 171i - hydroxysteroid dehydrogenase can be used. 33
PREFERRED COVPOUNDS [ 0081] Set forth in the tables

bel o0GH8e Eksdps witlerp béhermisdinciirapel) nhks textrd” confipdund” and any
properties and efficacy. The tables | a Il only

iafs;gcpqsq}gdirﬂo]@pfl% strycfiEs ey IPFlygesny pOSSIIi].) e stereoisomers thereof,
' =12 | G G A e nmamary
ARhORAM 6t FRLARHOARR, 6 Aiacahy adivdiBRC RIS

bi ndi ng to Human Androgen Receptors in transfected
cells and in vivo_data deterninqaion of antiandrggenic
act i JP9AP] oRxeent swhese: GihPBHise tas 4 WhereAPRASGNY B context,

d@és%gc\a/? MRefell | RGLE dtoana/eié’h?p%rft &l o! L%B&}?dst alhSfected by
pharmaceutical excipients, diluents, carriers or other ingredients, although such
additional ingredients are desirably included, as shown in the examples herein.
Any dosage form (capsule, tablet, injection or the like) commonly used in the
pharmaceutical industry is appropriate for use herein, and the terms
“excipient”, “diluent” or “carrier” include such non-active ingredients as are
typically included, together with active ingredients in such dosage forms in the

industry.

[0080] All of the active ingredients used in any of the combination
therapies discussed herein may be formulated in pharmaceutical compositions
which also include one or more of the other active ingredients. Alternatively,

they may each be administered separately but sufficiently simultaneous in time



TABLE 1 Nane Structure INVITROIN VIVO Rat Shionogi
Human Subcut aneous (s.c.) or per os ( p.o) Anti-
Andr ogen (+DHT) androgeni ¢ Receptor Activity Binding
(%9 1C50 RBA Prostate SV Lev (nM R1881=100 %
inhibition % Ani inhibition3inhibition 12 3 456
7 C]—I- HHOO 29 V FLUOL O54.34.8 0.1 02N (n=39)

CF3 0.38-63 80-94 41-85 02N O CF3 EM off 6936
1%‘"‘?‘%‘ rad Rﬁ“ﬁ%y NS ievatedrPland: levelsr@r pthexwvisr@njays the

ﬁ&@?%f eathiof BRJACt I TBredi Gy (G RASEiES sGnliede UEly. B some
p.o
preferred embodiments of the invention, for example, one or more active

ingredients are to be formulated in a single pharmaceutical composition. In
other embodiments of the invention, a kit is provided which includes at least
two separate containers wherein the contents of at least one other container with
respect to active ingredients contained therein. Two or more different containers
are used in the combination therapies of the invention. Combination therapies
discussed herein also include use of one active ingredient of the combination in
the manufacture of a medicament for the treatment (or prevention) of the
disease in question where the treatment or prevention further includes another
active ingredient or strategy of the combination. For example, in prostate cancer
therapy an LHRH agonist or antagonist or an inhibitor of type 3 17p-
hydroxysteroid dehydrogenase can be used.



Anti - Androgen (+DHT) androgenic Receptor Activity
Binding (%9 I1C& RBA Prostate SV Lev (nM R1881=100 %
inhibition % Ani  inhibition %inhibition 12 3 456
7 EM FCCs 7065 84.4 30.7 NDNDND EM F3C ;I "~
101 2.0 ND ND ND o N 7088 "33 EM F,CNMO 27.5 3.0 42
64 50 7096 " N~- -NNEM F, C Q/Z 11.8 11.7 60 81 45
7105 ""s-'* EM F ;I1-N 69 30.5 42 70 58 7113 NC EM

20 64.7 8 31 6 F3C 7154 NCN EM F, S 13 49.3 14 54 0

PREFERRED COMPOUNDS

[0081] Set forth in the tables below are lists of preferred compounds and
their properties and efficacy. The tables I and II only include in vitro
determination of androgenic/antiandrogenic activity on mouse mammary
carcinoma Shionogi cells and determination of the binding to Human Androgen
Receptors in transfected cells and in vivo data determination of antiandrogenic
éctivity on rats. Detailed explanations of how the data were collected and

reported follow the tables.

TABLE 1
Name Structure IN VITRO IN VIVO
Rat
Shionogi Human Subcutaneous (s.c.) or per os { p.o)
Anti- Androgen (+DHT)
androgenic Receptor
Activity Binding (%)
1Cs RBA Prostate sV Lev
(nM) R1881=100 % inhibition % Ani
inhibition %
inhibition
1 2 3 4 5 6 7
OH- HHa 0.29
FLU Q f< 54.3+4.8 01
o
s (n=39)
FLU R’Y< 38-63 80-94 | 4185
CF,
EM- L
6936 F,CDJ;;Y o 157 9.7 ND ND ND
e




7168 NC-NXN EM* ~- F}-~ ;~ 22.5 14.0 45 61 41 7144
NC-NNEM F,CS 6.1 12.058 85 75 7148 EM F, S 11
21.7 45 72 31 7169 NC~-N~-N EM F,Cl11.5 15.6 53 75 0
7192 EM 36.5 37.0 26 63 0 FC, 7202 N EM 8.9 48.4 37
66 4 7203 F,1 o 35 Nanme St3ucture IN VITROIN VIVO
Rat Shi onogi Human Subcut aneous (s.c.) or per os

Jn. FL I\nlt: And_r g\.,lr +P A gnhlr gen_Fn IDor\onf ar
Naxget ilvi t%”gf‘ﬁ{? ng Cg\ R Prostate SV LW?M
R1881=100 % i nhi b BEQZEoJ eg. on %’.—szgfmﬁ%?é;po
1234567 EM BB ﬁdrgen.s ‘1+D
androgenic Receptor
Activity Binding (%)
ICso RBA Prostate SV Lev
(nM) R1881=100 | % inhibition % Ani
inhibition %
inhibition
1 2 3 4 5 6 7
EM' FiC s
[7065 |*Lm T | sad 307 ND ND | ND
EM- "y i 0S| 101 2.0 ND ND | ND
7088 |[MTTTNAT T
EM- O LMQ\ 27.5 3.0 42 64 50
709 |"T="% X
EM- "y s JSIX|] 18 11.7 60 81 45
7105 |
EM- 0 S| 69 30.5 42 70 58
7113 | °
EM- | _ L}L 20 64.7 8 31 6
7154 | wed N0
Raes
EM- 5 13 493 14 54 0
FaC s
7168 NC_O_Q—MOQ‘\
EM- | s 5 R 225 14.0 45 61 41
74 |w OG0T
EM- |y 5 (% 6l 12,0 58 85 75
7148 | =Y
EM- | .. . P 11 21.7 45 72 31
7169 NG _O_Nn_’\/‘ol\) A
EM- | = oy 115 15.6 53 75 0
5o
7192 "°OZH“
EM- |, Swi | 365 37.0 26 63 0
7202 m’f@;p/\’o} -~
EM- {w!| 89 48.4 37 66 4
7203 |2 ;«»ff A~




EM F,C 10.8 18.0 35 77 1 7227 "o

19.0 45 84 70 7232 -

7233

EM F

~0 ErM- -

7232 N'" J 7.6

F,12 15.0 54 82 70

NC NI EM F7C 6.2 30.4 50 82 75 7234 NG ~" +

9.8 18.0 41 72 55 7242 "

.-~ EM F7C p 14

14.0 34 72 73 7243 NC- EM 135 32.4 37 62 44 7248 NC
o EM F C 17 93325 470 726ON- N o EM F5C 6.3

Q02037 21 7297 EM c 118 Q. 5 14 26 7334 NC-1
NAFB T BREE 24 Q 22 43I RG565 E Foe M 75 V39 0
n 41- [ il r\ 1£: A9 21 7’27 1
26 70 16 7366 C Sﬁ'vr timan | Subcutaneous | (sc) orper os ( p.o)
' Anh- Androgen (+DHT)
androgenic Receptor
Activity Binding (%)
ICs RBA Prostate 5V Lev
(nM) R1881=100 % inhibition % Ani
inhibition %
inhibition
1 2 3 4 5 6 7
EM- | = 5 QOX| 125 15.3 52 71 14
705 |
EM- | 5 OS] 108 18.0 35 77 1
7207 |
EM- | oy I O 76 19.0 45 84 70
7232 "
EM- |/ 5 (30 12 15.0 54 82 70
7233 |y
EM- | .. . o 6.2 304 50 82 75
7234 ~c~%}~"~“~=ﬁ‘j/L -
EM- O s Cl 98 18.0 41 72 55
7242 e L
EM- | .. by 14 14.0 34 72 73
7243 |n ;y:“ﬁ
EM- oo G 19 324 37 62 44
7248 |
EM- | . o |17 93.3 25 47 0
7260 | v
EM- -Q s I 6.3 59.0 29 37 31
7297 |
EM- | re o X" 118 0.5 14 26
7334 | *ANE
EM- ”_}}Niu«»off =3 6 240 22 43 19
7365 g
EM- | = s YY'O| 22 209.0 26 70 16
7366 | <X
EM- | oyt Q| 15 53.0 16 48 21
7371 b




36 Nanme Structure IN VITROIN VIVO Rat Shi onogi
Human Subcut aneous (s.c.) or per os ( p.0o) Anti-

Andr ogen (+DHT)

(%9 1C50 RBA Prostate SV Lev ( nM
i nhibition % Ani

inhibition3®inhibition

androgeni ¢ Receptor Activity Binding

R1881=100 %

123456

7 EM F, Q'"344605NDNDND 7612 EM 23 60.5
1320 ’)Fs 10 777 EM 8 3.12 9O 54 80 44
9 fuguis 6 1| 50 75"%‘5“‘98 21 ~[EM 5 9 4NJTEQ g
- =5 o S - L1 948 /9 78 NC
ﬁICY)-J\/DSﬁIZ OEpM Q \Shlonégl h'Human ~7 Subcutaneous ( (s.c)) or per os ( p.o)
Anti- Androgen (+DHT)
androgenic Receptor
Activity Binding (%)
1Cso RBA Prostate sV Lev
( nM) R1881=100 % inhibition % Ani
inhibition %
inhibition
1 2 3 4 5 6 7
EM- | o O] 446 0.5 ND ND ND
7612 | O
EM- .yl 605 13.2 0 25 10
7775 |t T
EM- | & s X 8.3 12.9 54 80 44
719 |0 O
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7822 H}'Z,
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EM- | 5 __ (K 6.6 16.9 44 64 53
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EM- | 5 IF 6.7 29.0 28 53 9
7919 | @
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7926 | OF
EM- | o oY 6.9 24 32 55 61
7927 | O
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EM- |, . Q?i 12.0 6.7 49 91 80
8056 NC-O-':;;‘_W p.o
EM- | o 6.6 15.6 37 79 63
8062 | iy~ p.o




EM FA 5 6.6 16.9 44 64 53 7918 N C-t-

EM FA 6.7

29.0 28 539 7919 C EM FC 7.9 1.5 44 72 14 7926

EM FC 6.9 2.4 32 55 61 7927 N
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N
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Nane_Structure I N VITRO_I NV VO _Rat Shionogi Hunman
Nagifhqut ar®B68™ Y s. c|) or PEYBE (p.o)| Anti- Mﬁen
(+DH|T) andr ogenl o Daruer\f faYd Ar\t_i \1| f 1 BRi ndi
RBA |Prostate SV Lpvhiopfg) | rygeman @‘IWCHHPGIS’FT@ ORBEREH (P-0)
i nhilbi ti o n rogen )
I nhiibrtion o androgemc Receptor
Activity Binding (%)
ICsp - RBA Prostate SV Lev
(nM) R1881=100 % inhibition % Ani
inhibition %
inhibition
1 2 3 4 5 6 7
EM- | .. . Q“o 18.2 12.1 8 41 43
8101 |- p.o
EM- 2 41.5 29.3 18 37 16
FiC, s Q b))
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EM- | .. Q‘s’v 13.9 15.6 45 85 68
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8225 | w{Omiy p.o
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EM- "y O 66.7 0.5 43 79 53
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inhibition 1234567 EM FCG-~N 18.2 12.1 8
41 43 8101 p.o EM F3C 5 41.5 29.3 18 37 16 8103 p.o
EM FOC S ~' 9.1 9.3 47 84 47 8131 p.0 EM F3C S
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p.o EM 35888387032 8158 N P.OEM F,C 13.9
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NWN p. RERE £, S 13, YRR 31 53 53 j 2q
EM F0391170ﬂ4%0q8”8329f ; T
05'"| 66.7 0.5 43 755% o8 834%ndmgen Lo 126 P
161.16 50 77 51 8B4, enit | - GReceptor
Activity Binding (%)
1Cso RBA Prostate sV Lev
(nM) R1881=100 | % inhibition % Ani
inhibition %
inhibition
1 2 3 4 5 © 7
EM- o . Q‘s’i 7.1 18.1 56 88 82
8360 m—O—n’g‘_’v\‘“ p.o
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F s *o )
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EM- | s g 0w | 131 61.8 ND ND | ND
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38 Nanme Structure IN VITRO IN VI VO Rat
Human Subcut aneous (s.c.) or
Andr ogen (+DHT)
| C50 RBA Prostate SV Lev
i nhibition 3 inhibition

(9

i nhi bition % Ani
7 EM C 02 7.1 18.1 56 88 82 8360 p.o EM F~ 5

Parti al
61.8 ND ND ND 8391 N o E

50.5 17 41 20 838
M

MED

per

os (p.o)
androgeni ¢ Receptor Activity Binding
(nM R1881=100 %
123456

Shi onogi
Anti -

st p.o OEM 13.1
44.5 7.7 3 60 35

8393 p.o OEM F,C5 73.9 2.0 ND ND ND 8406
NC-b-NRNMO H C EM 200 1 ND ND ND 6926

Name Structure IN VITRO IN VIVO
Rat
Shionogi Human Subcutaneous (s.c.) or per os ( p.o)
Anti- Androgen (+DHT)
androgenic Receptor
Activity Binding (%)
ICso RBA Prostate sV Lev
(nM) R1881=100 % inhibition % Ani
inhibition %
inthibition
1 2 3 4 5 6 7
OH- 54.3
FLU (n=39)
FLU | 38-63 80-94
EM- | . v+ 111.0 1.0 ND
7321 OO0 e
EM- | . 25.0 1.8 ND ND ND
7332 OD*'{Qn
EM- m{\r}f 12.1 5.7 ND ND ND
7363 - C‘L@o
175:;11 ODJCOQ 155 57 ND ND | ND
EM- WOCV 24.0 1.6 ND ND ND
7429 = Qv
EM- @y 224 23 ND ND ND
7430 | = Qo
S:gé w CVQ . 13.2 3.9 ND ND ND
N J
I;fg; “{*D{Q N 135 22 ND ND ND
N
EM- |\ 18.2 2.4 ND ND ND
7440 @“D?'“f@;g
EM- | o e 132 2 ND ND ND
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O F NC-N ~ 39 TABLE 2 Nane Structure IN VITROIN

VI VO Rat
oS (p.0) Anti- Androgen (+DHT)
Activity Binding (%
R1881=100 % i nhi bi ti on % Ani

Shi onogi

Human Subcut aneous (s.c.) or
andr ogeni ¢ Recept or

| C50 RBA Prostate SV Lev

per

(nM

40 nhi bition % i nhi bition
1234567 O+ 54.3 FLU (n=39) FLU 38-63 80-94
EM Nc O111.0 1.0 ND ND ND 7321 EM NC-~--N~ r025.0

1.8 NDNDND 7332 " EM ' 0 12.1 5.7 ND ND ND 7363 /
Name Structure IN VITRO IN VIVO
Rat
Shionogi Human Subcutaneous (s.c.) or per os ( p.o)
Anti- Androgen (+DHT)
androgenic Receptor
Activity Binding (%
ICso RBA Prostate sv Lev
(nM) R1881=100 % inhibition % Ani
inhibition %
inhibition
1 2 3 4 5 6 7
OH- 54.3
FLU (n=39)
FLU | _ 38-63 80-94
EM- w{}O{rO*o 32.6 0.6 ND ND ND
7479 °
EM- | .~y 21.7 0.9 ND ND | ND
7491 o (L
EM- | o~ erf 15.4 1.6 ND ND ND
9 | AT |
EM- | e 0 03| 1820 0.3 ND ND | ND
7507 o
- FaC OGF o
EM SO I)V(\) 32.3 25 ND ND ND
7534 1
EM- »OD(JJQVO 33.2 1.1 ND ND ND
7535 o |
%\g4 N::b_"/:x:fo\,“g 27.3 2.2 ND ND ND
%\gs OO | 856 0.5 ND ND ND
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357 M»}x;gg? 54.0 2.7 ND ND | ND
EM- 2500 | 220 3.0 24 41 55
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EM- 2 L] 1470 0.3 0 3 0
7676 Nc—(u N\_X.H_/ Nuo




EMNC No 15.5 5.7 ND ND ND 7421 SOH"Y EM NcO
24.0 1.6 ND ND ND 7429 EM No' r No 22.4 2.3 ND ND ND

7430

MN EM NCcl

- o~_

EM NC -0 13.5 2.2 ND ND ND 7439 "
18.2 2.4 NDNDND NI EM NC4 Y 13.2 2 ND ND ND 7440
7461 ~~// 0 40 Nane Structure IN VITRO I N VI VO Rat

el13.2 3.9 ND ND ND 7438 ' -

J
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Shi onogi Human Subcut aneous (s.c.) or per os ( p.o)
Anti- Androgen (+ ) androgenic Receptor Actiwvity
®@Hndilng (% 1C50 RBA HDsthte SV Lev (nM R1881=100| %
FIhi Bi ti on % Ani (=39)

FLU 38-63 80-94
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7735 >
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7738 »c48~~:><;/ W’D
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7791
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8058 | = " oer ©
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8059 >
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8096 O\R

EM- |2+ O(—’Q 283 45 15 20 8
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EM- |5 O-OCTO0 | 543 <1.0 25 56 28
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8159 > |
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inhibition %inhibition 12 34567 O+ 54.3 FLU
n=39 FLU 38-63 80-94 EM 32.6 0.6 ND ND ND 7479 EM
'O21.7 0.9 ND NDND 7491 EM NC-N F 15.4 1.6 ND ND
ND 7492 " EM "FrN 132.0 0.3 ND ND ND 7507 EM 7534
32.3 2.5 NDNDND EM 33.2421 ND ND ND 7535 J., EM
VNV V'V 27.3 2.2 NDNDND 7564 EM 85.6 0.5 ND ND

M—58-6—144 NDND-ND 7575 EM 54 0 2 7 ND

g g

[ENp N 0L, 75.9 <10 0 23 35

8230 T

EM- |0 00, | 128 <1.0 0 0 21

8284 ~

EM- ':\\T//"‘D/—ﬁmo 18.3 <1.0 0 0 0

8285 i

EM- | o 70.4 <1.0 0 8 0
e O

7727 d \iz)—N,n_/

EM- |50 ? 9 82.9 <1.0 21 0 7
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[0082] Legend of the tables 1 and 2:
In Column 1, the laboratory name of the antiandrogens is reported.
In Column 2, the molecular structure of the antiandrogens is reported.

Column 3 represents the dose (expressed in nM) that inhibits by 50%

(ICsp) the DHT-stimulated Shionogi mouse mammary carcinoma cell number.

Lower values are preferable.

Column 4 represents the Relative Binding Affinity (RBA) of the

antiandrogen expressed as percentage (%) on Human Androgen Receptor in

transfected cells relative to R1881 as calculated by the formula:
% RBA=100x1Cs0 R1881/1Csp (compound)

Higher values are preferable

Column 5 represents the % of antiandrogenic efficacy in rat prostate,

expressed in percentage of inhibition:

Where the percentage of inhibition (% inhib) is calculated by the following

formula:

% Inhib=100-[W (compound)-W (control)/ W (DHT)-W (control)}x100.
W is the weight of the prostate.
Higher values are preferable.

Column 6 represents the % of antiandrogenic efficacy in rat seminal

vesicle, expressed in percentage of inhibition:




7627 EM"r) 22.0 3.0 24 41 55 -~ol 7657 EM 147.0 0.3
030N _ 7676 MM N- ~ p 41 OH 54.3 FLU (n=39) FLU
38-63 80-94 EM"r) 13.8 3.5 7 10 9 7678 EM 7.9 9.6
0 23 29 7735 EM 18.3 10.5 0 16 10 7738 EM 20.5
1.0 0 29 14 7791 EM 7.3 1343 ND ND ND 7809 EM F, ~
3.1 12.2 7 14 24 7892 EM 5.1 10.3 6 38 26 7893 EM

Where Ghé percaitage’ of inhibition (% inhib) is calculated by the following
formula:
" % Inhib=100-[W (compound)-W (control)/ W (DHT)-W (control)}x100.

W is the weight of the seminal vesicle.

Higher values are preferable.

Column 7 represents the % of antiandrogenic efficacy in rat levator ani
muscle, expressed in percentage of inhibition:
Where the percentage of inhibition (% inhib) is calculated by the following
formula:

% Inhib=100-[W (compound)-W (control)/ W (DHT)-W (control)jx100.

W is the weight of the seminal vesicle.

Higher values are preferable.
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Structure and Name IN VITRO IN VIVO
Rat
Shionogi Human Subcutaneous (s.c.) or per os ( Subcutaneous (s.c.) or
Anti- Androgen p.o) per os ( p.o)
androgen | Receptor (+DHT) '
ic Binding
Activity (%)
ICso (nM) RBA % Inhibition % Stimulation
R1881=100
' Prostate sV Lev.Ani | Prostate | SV |Lev.Ani
1 2 3 4 5 6 7 8 9
Testo
23-107 10 99 115 | 171
Wb
AT 10.0 44 15 65 | 106 | 182
- EM-7198 s.c S.C o
oy XY
"°G'v‘rv° 8.2 61 36 14 | 33 | 29| 103
EM-7298 s.c s.c
A Partial 76 17 32 31 80
EM-8255 agonist s.C 5.C
o . Qgi Partial
AT e ad agonist 17 40 " 54 24 27 | 28 | 74
EM-8260 p© p-o
.u\ ) SN Q SJ 3 5
e Partial | 32 38 25 8 41 | 26 | 8
E;\A—8261 agonist p.o p.o
(v .
Nc?gjniNvog " | Partial | 68 ND | ND | ND | 42 |18 | 77
& agonist p.o '
EM-8345
¢ s Qn\g }
Wa S Partial | 66 ND | ND | ND | 33 | 43 | 105
' ER4-8362 agonist p-0
o /s Qgi‘\/ :
NC-Q,-N;N_’V‘O Partial 52 ND ND ND 29 24 85
EM-8363 | 28OSt p-0
- [ Partial 125 47 40 | 128
"CC‘ICS- S’ | agonist ND ND ND p.o
bsn




EM “ter 18.3 <1.0 0 0 0 8285 EM F N N70.4 <1.0 0 8
0 7727 ~~-NN EM F82.9 <1.0 21 0 7 7792 } NN [0082]
Legend of the tables 1 and 2: In Columm 1, the

| aboratory nanme of the anti %drogens is reported. In
Colum 2, the nolecular strdcture of the antiandrogens
is reported. Colum 3 represents the dose (expressed
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sem nal Cotaand ehe exgleatse dtructupe ané rthagﬁodiﬁtory name of the

i nhi bi tion:
an’nandrogens is reported.

Column 2 represents the dose (expressed in nM) that inhibits by 50%

(ICso) the DHT-stimulated Shionogi mouse mammary carcinoma cell number.

When the compound stimulates Shionogi mouse mammary carcinoma cell the

term agonist is reported. Lower values are preferable.

Column 3 represents the Relative Binding Affinity (RBA) of the

anfiandrogen expressed as percentage (%) on Human Androgen Receptor in

transfected cells relative to R1881 as calculated by the formula:
% RBA=100x1Cs0 R1881/1Csp (compound)

Higher values are preferable.

Column 4 represents the % of antiandrogenic efficacy in rat prostate,

expressed in percentage of inhibition:

Where the percentage of inhibition is calculated by the following formula:
% Inhib=100-[W (compound)-W (control)/ W (DHT)-W (control)}x100.
W is the weight of the prostate.

Higher values are preferable.

Column 5 represents the % of antiandrogenic efficacy in rat seminal

vesicle, expressed in percentage of inhibition:

Where the percentage of inhibition is calculated by the following formula:
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W is the weight of the seminal vesicle.
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Lower values are preferable.
Column 7 represents the % of androgenic efficacy in rat prostate,

expressed in percentage of stimulation:
Where the percentage of stimulation is calculated by the following formula:

% stimulation =[W (compound)-W (control)/ W (DHT)-W (control)]x100.

W is the weight of the prostate.

Lower values are preferable.

Column 8 represents the % of androgenic efficacy in rat seminal vesicle,
expressed in percentage of stimulation:
Where the percentage of stimulation is calculated by the following formula:

% stimulation =[W (compound)-W (control)/ W (DHT)-W (control)}x100.

W is the weight of the seminal vesicle.

Lower values are preferable.

Column 9 represents the % of androgenic efficacy in rat levator ani
muscle, expressed in percentage of stimulation:
Where the percentage of stimulation is calculated by the following formula:

% stimulation =[W (compound}-W (control)/ W (DHT)-W (control)]x100.

W is the weight of the seminal vesicle.

Higher values are preferable.
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[0084] Legend of table 4:

In Column 1, the laboratory name of the antiandrogens is reported.

In Column 2, the molecular structure of the antiandrogens is reported.

Column 3 represents the dose (expressed in nM) that inhibits by 50%
(ICs0) the DHT-stimulated Shionogi mouse mammary carcinoma cell number.
Lower values are preferable.

Column 4 represents the Relative Binding Affinity (RBA) of the
antiandrogen expressed as percentage (%) on Human Androgen Receptor in
transfected cells relative to R1881 as calculated by the formula:

% RBA=100xICso R1881/ICs0 (compound)

Higher values are preferable.

Column 5 represents the percentage of inhibition of the area of the
sebaceous glands of the left ear of the treated animals versus the area of the
sebaceous glands of the left ear of the control animals. A 3pg-daily dose for 14
days of tested compound dissolved in ten pL solution of ethanol: propylene
Glycol (1:1; v: v) applied onto a region between the two cartilage ridges of the

ventral surface of left pinna.
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nM ‘{‘ﬁg?“‘?‘n%%egﬁs by 50% (1C50) the DHT-stimul ated
Shi onogi nouse mammary carci noma cell nunber. Wen

car PHBHn AHPEERE/ Shindiogaric Setivly of prelerred compounds has

been measured using the Shionogi mouse mammary carcinoma cells.

1. Materials
[0086] Minimal essential culture medium (MEM), non-essential amino
acids, and fetal calf serum were purchased from Flow Laboratories. In order to
remove endogenous steroids, serum was incubated overnight at 4 °C with 1%
activated charcoal (Norit A, Fisher) and 0.1% Dextran T-70 (Pharmacia). A 2-h
supplementary adsorption was performed at 25°C in order to further remove
protein-bound steroids. Serum was also inactivated by a 20-min incubation at

56°C.

[0087] 5a-dihydrotestosterone (DHT) was obtained from Steraloids. The
antiandrogen hydroxyflutamide (OH-FLU) was kindly supplied by Drs. T.L.
Nagabuschan and R. Neri (Schering Corporation, Kenilworth, US.A.).

2. Cell dispersion, culture and cloning

[0088] Shionogi male mice bearing androgen-sensitive mammary tumors
were obtained from Drs. Keishi Matsumoto, Osaka, Japan, and Yvonne
Lefebvre, Ottawa, Canada. For primary culture, tumors were excised and
washed in ice-cold sterile 25 mM Hepes buffer (137 mM NaCl; 5 mM KCl; 0.7
mM Na2HPOy; 10 mM glucose, pH 7.2). After mincing with scissors, the tumor
minces were digested for 2 h at 37°C in Hepes buffer containing 3.8 mg/ml
collagenase (Clostridium, Boehringer), 1.5 mg/ml hyaluronidase II (Sigma), and
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affect cell growth.

[0090] Cells were subcultured at near-confidence by gentle digestion in a
solution of 0.1% pancreatin (Flow Laboratories) in Hepes buffer containing 3
mM ethylenediaminetetraacetic acid (EDTA) (pH 7.2). Cells were pelleted by
centrifugation, resuspended in culture medium, counted in a Coulter counter,
and replated as described above. Soft agar cloning was performed as described

(Stanley et al., Cell 10: 3544, 1977) in the presence of 100 nM DHT.

3. Measurement of Cell Growth
[0091] Cells were plated in 24-well plates at a density of 20 000 cells/ well.
The indicated increasing concentrations of agents were added to triplicate
dishes, and cells were grown for 10-12 days with changes of medium every 3-4

days. Cell number was measured by direct counting in a Coulter counter.
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gré g r [g%gﬁ:1 I(ngatef:gﬁbﬁr oBgHignen Pribryoriy Ridikyno(HER-20%)5Cells
Transfected with Human Androgen Receptor (hAR) : Cells were cultured in 6-
well Falcon flasks to approximately 3 X 105 cells/well in Dulbecco’s modified
Eagle’s medium (DMEM) supplemented with 10% fetal calf serum at 37°C
under a 95% air, 5% CO: humidified atmosphere. Five ug of pCMVneo-hAR
plasmid were transfected using the lipofectin transfection kit (Life Technologies,
Ontario, Canada). After 6h of incubation at 37°C, the transfection medium was
removed and 2 ml of DMEM were added. Cells were further cultured for 48h
and then transferred into 10 cm petri dishes and cultured in DMEM containing
700 pg/ml of G-418 in order to inhibit the growth of non-transfected cells.
Medium containing G-418 was changed every two days until resistant colonies

were observed. Positive clones were selected by PCR. HEK 293 cells transfected

with hAR were amplified and frozen until being used for the binding assay.

[0094] HEK-293 hAR-expressing Cells Cytosol Preparation: On the
morning of the binding assay, a pellet of HEK-293 hAR cells was thawed and
suspended in buffer A (25 mM Tris-HCl, 1.5 mM EDTA disodium salt, 10 mM
a-monothioglycerol, 10% glycerol, and 10 mM sodium molybdate, pH 7.4; 625
000 cells/0.1 ml). The cell suspension was sonicated for three periods of 30 sec
(with intervals for cooling) and then centrifuged at 105 000 x g for 90 min.
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% prepared in buffer P (50 mM Tris-HCI, 10 mM KH2PO4, pH
7.4). After incubation with HAP and 10 min of centrifugation at 1000 x g, the
pellet was washed 3 times with 1 ml of buffer P. Thereafter, the radioactivity
was extracted from the pellet by incubation at room temperature for 60 min with
1 ml of ethanol. After centrifugation, the supernatant was decanted into a
scintillation vial and the pellet was extracted again with ethanol. After the

addition of scintillation liquid, the radioactivity was measured in a liquid

scintillation counter.

3. Calculations and Statistical Analysis
[0096] ICso values of antiandrogens were calculated according to a
least-square regression as described by Rodbard, Endocrinology. Statistical
significance was calculated according to Kramer multiple-range test. Relative
Binding Affinity (RBA) of the antiandrogen in percentage relatively to R1881 is
calculated by the formula:

% RBA=100xICsp R1881/1Cso (compound)
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" peni TR 50 g/ m streptonmycin, and 100 nM

di hyd[U@QS}Stmte%lﬂﬁ& the antiandrogenic activity, tested compounds were
administered subcutaneously or orally once daily at a dose of 0.5 mg/animal for
antiandrogenitic activity or 0.2mg/animal for androgenic activity for 7 days (SD
1 to 7). Compounds were solubilized (when possible) in dimethylsulfoxide
(DMSO, 10% final concentration) and administered as suspension in 0.4%
methylcellulose. Rats in CX control and CX + DHT control groups received the
vehicle alone during the 7-day period. One group of animals received the
antiandrogen Flutamide as reference. The animals were killed by cervical
dislocation under isoflurane anesthesia on the 8th morning following castration.

The ventral prostate and seminal vesicles were rapidly dissected and weighed.
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1. Tissue Preparation [0093] Preparation of Human
Enbrydni ¢ Amdmals ( HEK- 293) Cel | s

[0101] Male Golden Syrian Hamsters (SYR) of 110-120 g were obtained

from Harlan Sprague-Dawley (Madison, USA) and housed up to 2 per plastic
cage in a temperature (22 + 3 °C) and light (12 h light/day, lights on at 7h15)-
controlled environment. The hamsters were fed with Certified Rodent Diet 5002
(pellet) and had access to tap water ad libitum. The animals were acclimatized for
at least five days prior to beginning the study. Animals were randomly assigned
to groups of eight hamsters. One group of hamsters were castrated under
isoflurane-induced anesthesia on the day of dosing initiation (SD 1) and used as

control group.

2. Treatments
[0102] To evaluate the antiandrogenic activity, the tested compounds
were applied topically on the inner part of the left ear, once daily, for 14 days. A

ten-uL solution of acetone: ethanol : propylene Glycol (1:1: 2; v: v:v) containing
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mm length. Slides were stained with hematoxylin and eosin.

4. Analysis of Sebaceous Gland Area
[0104] Using the video camera and the lens number X5 of the light
microscope, the resulting field appearing on the screen has a length of 0.953
mm. When the first 6 mm long section was examined from the left to the right,
the first and second fields were ignored and the third and fourth fields were
captured for analysis by the image analyzer. Each field has the length of 0.953
mm. With the help of the screen mouse, the sebaceous glands within the whole

field length (0.953 mm) were marked. Also, an area having the length of the
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re obtai ned arl es ver.,, I nc. (St-Constant,

St Kl o AR YD ssisdrenis 1 1

plastic bins in a tenperature (23 1 C- and light (12

h light/ day, lights on at 7hl15)- controlled

envi ronnent. The rats were fed rodent chow and tap

o1 By anbtES oF S9N eSS OF PRAFERKED riHibiTORs' "
[0107}] Proton NMR spectra were recorded on a Brucker AC-F 300
instrument or a Brucker Avance 400 MHz . The following abbreviations have
‘been used: s, singlet; d, doublet; dd, doublet of doublet; t, triplet; q, quadruplet;
and m, multiplet. The chemical shifts (8) were referenced to chloroform (7.26
ppm for 1H and 77.00 ppm for 13C) or Acetone (2.01 ppm for 1H) and were
expressed in ppm. Thin-layer chromatography (TLC) was performed on 0.25
mm Kieselgel 60F254 plates (E. Merck, Darmstadt, FRG). For flash
chromatography, Merck-Kieselgel 60 (230-400 mesh A.S.T.M.) was used. Unless
otherwise noted, starting material and reactant were obtained commercially and
were used as such or purified by standard means. All solvents and reactants
purified and dried were stored under argon. Anhydrous reactions were
performed under an inert atmosphere, the set-up assembled and cooled under

argon. Organic solutions were dried over magnesium sulfate, evaporated on a



orchi dectom zed (CX) under |soflurane anesthesia via
scrotal route and randomy assigned to groups of 5
animal s. For antiandrogenic activity, one silastic
i mpl ant of di hydrotestosterone (DHT; |ength of
inplant: 1 cn) was inserted Subcutaneously in the
dorsal area of animals at the tinme of orchidectony.

f I nal X _onl . DHT
a7 Refborstol Hryhalf Sefihedl Bk hlsrtioh masils and
t feagantsi weel ag&ilible 3€rh VAldticht ERbRELaE %&gg i ];P{S.r Qdilgvaukee,

adm ni stered subcutaneously or orally

d¥becagsind. 5 ng/ aninmal for antiandrogenitic activity
or 0.2ng/ animal for androgenic activity for 7 days
(SD 1 to 7). Conpounds were solubilized (when
possi bl e) in dinethylsulfoxide (DVSO 10%fina
concentration) and adm ni stered as suspension in 0.4%
nmet hyl cel l ul ose. Rats in CX control and CX + DHT
control groups received the vehicle alone during the
7-day period. One group of animals received the

anti androgen Fl utani de as reference. The aninmals were
killed by cervical dislocation under isoflurane
anesthesia on the 8th norning foll ow ng castrati on.
The ventral prostate and sem nal vesicles were rapidly
di ssected and wei ghed. 53 3. Calcul ations and
Statistical Analysis [0099] For antiandrogenic
activity, the percentage of inhibition (%inhib) is
calculated by the following fornmula: %I nhi b=100-[ W
(conpound) -W (control)/ W (DHT)-W (control)]x100. For
androgenic activity, the percentage of stinmulation is
calculated by the followng formula: % stinulation=[W
(conpound) -W (control)/ W(DHT)-W(control)]x100. W
is the weight of the prostate, the seminal vesicle or
| evat or ani .



D- In vivo assessnent of topical antiandrogenic
activity [0100] The antiandrogenic activity of
conmpounds for topical use was determ ned using the
ear sebaceous gl ands nodel in the male hanster. 1.
Ani mal s [0101] Mal e Gol den Syb7an Hansters (SYR) of
110-120 g were obtained from Harlan Sprague-Dawl ey

(Madi s a hqused t02 r tic .cage in
't erp draptREen s titsstagiaife pripaties (abiohend F3hle 9
lights on at 7h15)- controlled environment. The
hamsters were fed with CertSchemg IRodent Di et 5002
(pellet) and had access to tap vvater ad libitum The
ani mal s were acclimatized for %’@T finee_days,
prior to beginning the study. An| mal’'somer e randoml y
assigned to groups of eight hansters. alC)ﬁe group of

n

hansters were castrated under isofl urang-induced

anest hesia on the day of dosing initi atDiQ (SD 1) and
usedn i, r ol g‘_fogp. N Lamnt,s 21 To c
evaI ua;( he anti androgeni ctivity, the tesPld ’

h I f(f( gég\r%rgnggpdl eld tc%jcr)lc IIy %n the |nneerart of
t e ' aily, r 5 ten

“sol ution of acetofe: ethanol °C he G ycol (1: 1

2; V. V.V) contalnlng 54 01 OSorlOrrg/rrLof

theteste'éf‘ npound was carefully apglied onto a
reg« nthe two éartil '%e%of t he veneral
surf age of)'r pinna.. For ngl-8. ok _tche — >
castratell ®and i ntact control grdups,sone ten-L vehicle
was ‘applicedrant=ont he | eft ear.sNx =88kt i YarH Was

appl i et XgRFaon& YEChht ear. 3. Posk XMoFtoedniYEloB£r vat i ons
and Measurenents [0103] On Study Day 15, the hansters

were euthapi zed by cervical dislocation usnder Ry, ,Rz
i sofl ne st hesi a. SThe | dft and ri J\
col 'f%@‘ tachs g”eﬁ her—by>t he"h ‘Q‘ﬂ}m\/ﬂ/a
fixed paper an hen I mer sed i rx
6a (X=CFyorCl;Y=H) 78 (X=CFzorCt;Y=H)
b (X =CF30rCl; Y = CHy) b (X=CF30rCl ¥ = CHjy)

Reagents and condltions: (a) 0°C to rt, neat (b) CSCl,, H,0, 1t; (¢) TEA, THF, reflux; (d) 2 MaqHCI,
MeOH, reflux; (e) phenol-CO-R, DIAD, PPhy, THF; (f) NR;R,, NaBH;CN, AcOH, ACN or EtOH.

[0108] 5-Amino-2-cyanobenzotrifluoride (1a): commercially available
(Matrix Scientific)

[0109] 3-Chloro-4-cyano-2-methyl aniline (I1b): synthesized as described
in WO 03/096980 A2

[0110] 4-Isothiocanato-2-trifluoromethyl-benzonitrile (2a): To a solution
of thiophosgene (203 mg, 1.8 mmol) in demineralized water (3.0 mL) was added



10% neutral buffered formalin. Punctures nmeking a
circular hole of 6 MfMmwere nmade on the flat fixed ear
in the region where the solution has been appli ed.
These punch-rnmade speci nens were col |l ected from each
ear. Using a scal pel bl ade,5& he collected 6 nm round
ear specinmens were cut in the mddle between the two

SRt eng ahb b e e ek B b § Sncfoh o' sFRLLAEHRG and
{Héereﬁétﬁﬁ%ﬁas §0Qed WPrRAh tEmPBaturéght 154 MhY reﬂeﬁ?ﬁ? gﬁqinon was

parallel to each other in such a way that th
dilutedewithawatef 60 mgL)o eixtradted mﬂhaﬂ!ﬂmﬁzmﬁ i(h beOonﬁ.,) amnlethen

i,on m t hi.ck)..was cut col | ected on ass

Bfified Ovehg 3OgnIE Thicres gy ag FERRpIRET rte? $8ctuce
E?&Eﬁu‘énﬁ el cﬂfﬁe' ﬁﬁgtlﬂowﬁl édjﬁﬁ (302 g5 H0% N GFhith Whs directly

emat oxyl Tn and eos 4. Anal ysi's of Sebaceous d and
Asexbfdr BOAgxtgeimg t he vi deo canera and the | ens nunber
X5 of the light mcroscope, the resulting field
appearing on the screen has a length of 0.953 mm

g t he fopSiiylrddp-popeiaR 20mfify1r BRftrild @M1 e neat
F/mfitm to the( ri ghtWﬂt,he fi rg{‘»and C?gdﬁ%ll el olls %n nea
salnéion df anetohb eyamohydiran(®30 ong, t19.9 meholy an8t@ was ajtwiyedided

kor e nd amind o G R RBHEY e Feland i s B
S t%%t?:g %ﬂ%{‘&% ned R4 Sha ta.%;;brm% whekere Bb@hpessure to

wer e mar ked. an area aV|
ighe thendgisiredfcohipouiial 3 (hid, &/104)evblichnedad diredthi gdeid for the next
betvveen stratum granul osum and t he upper edge of the
steprwithepe RHEI@EHSMN. [ 0105] The total area of the
sebaceous glands (nm2) in each examned field was
cal cul ated by the I nage Anal yser. W al so neasured the
t[@m ar eag-[4pbidemethyd3-BFey drexypropyl)-Difnid-2rthienel 14 he
he| bet ween stratum granul osum and the cartil age.

I‘q‘m]'zfmiﬂ‘tfg%ﬁ‘ihﬁ ‘h'ée ar(éa) oc’é%plaeds%\yﬁon of
h
t§8§}p% re m Etzaréﬂ'] 3\1{) JMS’ 8 ﬁ'ﬁﬁ udd® argon were

added trlethylamme (22 mg, 0.22 mmol) and 2-propy1amino-2—cyano—propane

(3) (328 mg, 2.3 mmol). The solution was then stirred at reflux for 1hr. The
resulting solution was evaporated to dryness and purified by flash
chromatography using dichloromethane/acetone (8:2) as an eluant to give 627
mg (77%) of desired compound 4a.

[0113] 4-[4,4-dimethyl-3-(3-hydroxypropyl)-5-oxo-2-thioxo-1-

imidazolidinyl}-2-trifluoromethyl-benzonitrile (5a): To a solution of
compound 4a (627 mg, 1.7 mmol) in methanol (27 mL) was added 2N aqueoﬁs
hydrogen chloride (5.2 mL). The solution was refluxed for 90 min and then
poured in an ice/water solution. The solution was extracted with ethyl acetate

(3 x 30 mL), washed with brine, and dried over magnesium sulphate to give 428



section were anal yzed. The total of the four readings
was averaged and the nean standard error of the nean
was cal cul ated by the inmage analyzer. The results
were expressed in n2 as the total surface of glands
per field and also as perceét age of the area occupied
by the glands in the tissue. [0106] Sonme non-limting

e e B Y6 AR ST
RS S RS 508, ETSTER IR EOT 0300, 11 -

spectra were recoifded on a
b.A3z)L8 BB (s, DH),B.BY (g RE ] ABR6ddzA00 MHz . The fol | owi ng
abbrevi ati ons have been used: s, singlet; d, doublet;
dd, doubl et of doublet; t, triplet; q, quadruplet;

. e . P eni
@g?‘é]?%ﬁgéeg&i P gé%ﬁf‘%er %’? cgirigngg(ait.&g%lsq%E&n&&oorﬁ@ﬁwgag 77. 00
ppm for 13C) or Acetone (2.01 ppmfor 1H) and were
d . Thi n- | .ch t hy (TL
ber t o RERIDh 8628 G CRONeT Bbresaparad ga @40 ol
F .
Ve TR AT ol Bl M AR EHATHIRALE RO omal) in

enhpdrous dHIR (005 M) md 080 wast howlyngdded diisapropyldzodicarboxylate
reactant were obtained compercially and  were ysed

SIAPL 0L el @vey 18 mainading sobstinn wap stissd\airt & fé’ﬁ?ﬁ‘f and
%ﬁﬁx&g& b Setultlfat o&d téﬁggﬁ&%l% Vi &3—?&&3 gg%“%ﬁﬁoﬂﬁl%‘?ﬁs. The

Fous reactions we ertforned under an I nert

a¢sixsih eslatiohheas diluted with asthylestetdid (60 allgdwasitet with a 10%
ﬁﬁgﬁg. Organi c solutigons were dried over_ nagnesium
t

¢ selutiqr e a0k apd deri%%ov?rofqﬁimméplbﬁ@r Bgéﬁcm of the
bt SP4E SRR By B ORGSRl G greone

(98:5) daMelcoBipoRRds of\beRdait)ctuiz/6a Wftﬁﬁﬁé@érhmo%ood yields (30

t hi ohydantoins derivatives (Table 1 and Tabl e
to 70%}1.

[0115] 4-{4, 4-dimethyl-5-0x0-3-[3-(3-propionyl-phenoxy)-propyl}-2-
thioxo-imidazolidin-1-y1}-2-trifluoromethyl-benzonitrile (EM-7113): 'H NMR
(400 MHz, Acetone-de) &: 1.15 (t, 3H, ] = 7.20 Hz), 1.68 (s, 6H), 2.07 (m, 2H), 3.06
(g, 2H, ] =7.20 Hz), 4.05 (m, 2H), 4.24 (t, 2H, 6.13 Hz), 7.22 (m, 1H), 7.45 (t, 1H, ]
=792 Hz), 7.53 (s, 1H), 7.61 (d, 1H, 7.69 Hz), 8.03 (dd, 1H, J; = 6.45; J> = 1.81 Hz),
8.17 (s, 1H), 8.26 (d, 1H, ] = 8.27 Hz).

[0116] General procedure for the synthesis of compounds 7a:

Typically, to a solution of compound 6a (0.15 mmol) in anhydrous acetonitrile (1

mL) were added the appropriate amine (0.60 mmol), sodium cyanoborohydride



Schene 1 ~CN + HOB - N2 OHa C XNC -7!~~ NH2 b NC
NEC=S + HH/'"OH X Y X Y | a (X=CF3orCl;Y=H) 2a (X=CF3
orCl;Y=H 3 b (X=CF3 or C; Y=CH3) b (X=CF3 or
Cl; Y=CH3) HNO\\ ft d- e NCNNOHNCN ~N~, OH
XY S XY sl7 4 a (X=CF3 orClé60y=H) 5a (X=CF3orC ; Y=H)
b (X=CF3 orCl;Y=CH3) b (X=CF3 orCl;Y=CH3) 0 ORlL ,R2

?@%ﬁs&o& a ?ﬁeh?sctdx&’ép%mpl YBH} SJBﬁe&mégsn gfirrgg ranging
Zfé'% tcﬁi-%%] Sﬁ lg&%rs, g&eroérlgghnaetgoﬁn%ﬁc%eéggﬁgmo ?&E@tmgc solution
TAs diivked mafH ethyl (adgtag MSaq\LB{Gnd wamsutrce{sdlmly \(7&1) a 10%
gg%r}?%lug\mlggn E{C@% PPhg%? y_l')';me so%utlon le?\g: orgamc pgNse was dried

Wih RE Al dvalpobEd Sidbrl ikt
a?/ﬁ%!ﬂ égg o Cs%[ll'li]/:g%rtl?x d e e%b 3 uck PIERLF &) five the crude
amine. The crude compound was then purified by flash chromatography using
ethyl acetate or acetone as an eluant to give compounds of general structure 7

with yields ranging from 35 to 60%

Note: Thiohydantoins (1b-7b) were obtained by the same synthetic pathway, as

were used for compounds (1a-7a).

[0117] 4-(3-{3-[4-Isopropylamino-methyl)-phenoxy]-propyl}-4,4-
dimethyl-5-0x0-2-thioxo-imidazolidin-1-yl)-2-trifluoromethyl-benzonitrile
(EM-7105): TH NMR (400 MHz, Acetone-ds) 5: 1.04 (d, 6H, ] = 6.22 Hz), 1.67 (s,
6H), 2.36 (m, 2H), 2.78 (m, 1H), 3.70 (s, 2H), 4.02 (m, 2H), 4.13 (t, 2H, ] = 6.16 Hz),
6.91 (d, 2H, J = 4.7 Hz), 7.28 (d, 2H, ] = 8.6 Hz), 8.03 (dd, 1H, ] = 646 Hz, J. =
1.80 Hz), 8.18 (s, 1H), 8.26 (d, 1H, ] = 8.25 Hz).

[0118] 4-(3-{3-[4-Ethylaminomethyl)-phenoxy}-propyl}-4,4-dimethyl-5-
oxo-2-thioxo-imidazolidin—l-yl)-2-trifluoromethyl-benzonitrile (EM-7148): 1H
NMR (400 MHz, Acetone-de) &: 1.07 (t, 3H, ] = 7.12 Hz), 1.67 (s, 6H), 2.36 (m,
2H), 2.60 (m, 2H), 3.70 (s, 2H), 4.02 (m, 2H), 4.13 (t, 2H, ] = 6.17 Hz), 6.91 (d, 2H, ]
=490 Hz), 7.27 (d, 2H, ] = 8.61 Hz), 8.03 (dd, 1H, 1 = 6.53 Hz, J2 =1.73 Hz), 8.18
(s, 1H), 8.26 (d, 1H, ] = 7.95 Hz).

[0119] 4-(3-{3-[4-Dimethylaminomethyl)-phenoxy]-propyl}-4 4
dimethyl-5-ox0-2-thioxo-imidazolidin-1-yl)-2-trifiuoromethyl-benzonitrile
(EM-7192): 1TH NMR (400 MHz, Acetone-de) 8: 1.67 (s, 6H), 2.16 (s, 6H), 2.36 (m,



[0109] 3-Chloro-4-cyano-2-nethyl aniline (I1b):

synt hesi zed as described in WO 03/ 096980 A2 [0110]
4-1sot hi ocanato-2-trifluoronethyl -benzonitrile (2a):
To a solution of thiophosgene (203 ng, 1.8 mmol) in
demi neral i zed water (3.0 niL)6has added 58

5-ani no- 2- cyanobenzotrifluoride (la) (300 ng, 1.6

31D 33t b o oRe2 e s 2 S R0 R o 0 47 o

was, (dd2HU e, eAthg gala (B0 b A7 ¢X4, rREL BY7 WA 818 (d, 1H, ] =

chloroform (3 x 20 nL) and then filtered over a

ddtlildn), HRatd, 1Hhé.37ddu). t i ng sol uti on was evapor at ed

under reduce pressure to give a crude pal e brown

solid (334 ng, 90% which was directly wused for the

E@Pﬁ) }step. 2-@131'11]—4—(3—{3-[4-13ogropylammo-methyl)-phenoxy]-pro yi}4,
( 3- Hydr oxy- pr opyl ani no) proprionitril ?

ledlmethﬁlt-S-osMZdﬂmm-mldazehdml-yy)a%mtryldylrbm(zssﬂquM-

%?93% RN lanR Nt a8t B0 108 BRL T 22 Bk 167,65 31D

31D, v (&, DH)El78 @h, 1P A0REPR IR Y0E xﬁom)’uhesa 2H, 1=

and t hen evaporated under reduce pressure to
el el 6 90r(go2iid] 3 § 60 Hg), 7274, EHL tr 8isHd), ﬁeiSt(IdyIHséet 8.27

for B { thout purification. [0112]
&)4?'95@ﬁ§'ﬁﬂsé'§)v\é\&'hydr oxypropyl)-5-im no-2-thi oxo-|
- imdazolidinylj-2-trifluoronethyl-benzonitrile (4a):

To a solution of conpound 2a (500 ng, 2.2 mml) in
d0134dr ous Ik 4-Dimetlylrater-3-§3-opymelidin-hgimethyl-phenoxy)-}-

nmol )

tri et hyl am ne (22 and
ANy blin o 2ok aTe- enapriT e BN 7232)5 HRARYIR, (400

kisiH 36%%5‘2 Selfi on%}ﬁél\l/zg B0, 2 20% Off 282 4 fbpodd € an,
. hﬁ&J &4, b1 fdragh), £1w anm,qg# aRb ¥z %.900d, 2H ] 8.63 Hz) 7.26
C

oronet hane/ aceton as an el ua

73l § 36092) o 081s A oo Sbra 14 1 700 15 18 (£ 145 1 = 172
4le4s ("R Wdy Bef 3 hydroxypropyl) - 5- 0xo- 2- t hi oxo- 1 -

[0122] 4-[3-(3-{-4-[(1sopropyl-methyl-amino)methyl}-phenoxy}-propyl-
4 4-dimethyl-5-0x0-2-thioxo-imidazolidin-1-yl)-2-trifluoromethyl-benzonitrile
(EM-7233): 'TH NMR (400 MHz, Acetone-de) &: 1.04 (d, 6H, | = 6.60 Hz), 1.67 (s,
6H), 2.09 (s, 3H), 2.36 (m, 2H), 2.88 (m, 1H), 3.47 (s, 2H), 4.02 (m, 2H), 4.13 (t, 2H,
] = 6.16 Hz), 6.91 (d, 2H, J = 8.60 Hz), 7.26 (d, 2H, ] = 8.57 Hz), 8.03 (dd, 1H, J:=
6.64 Hz; J2 = 1.63 Hz), 8.17 (s, 1H), 8.26 (d, 1H, ] = 8.27 Hz).

[0123] 4-(3-{3-[4-(1-Isopropylamino-ethyl)-phenoxy]-propyl}4,4-
dﬁnethyl-S-oxo—Z-thioxo-imidazolidin-l-yl)-2~triﬂuoromethyl-benzonitrile
(EM-7234): 'H NMR (400 MHz, Acetone-de) 6: 0.99 (m, 6H), 1.26 (d, 3H, ] = 6.60
Hz), 1.67 (s, 6H), 2.37 (m, 2H), 2.61 (m, 1H), 3.90 (m, 1H), 4.02 (m, 2H), 4.14 (¢,



i m dazolidinyl]-2-trifluoronethyl-benzonitrile (5a):
To a solution of conpound 4a (627 ng, 1.7 mol) in
nmet hanol (27 nL) was added 2N aqueous hydrogen
chloride (5.2 nm). The solution was refluxed for 90
mn and then poured in an i@/ water solution. The
solution was extracted with ethyl acetate (3 x 30

3R bt )3t By ek s @ 2P A taebsasge, 10
Z 6.3 MR &9}1%'%17‘%&%‘}9282@@ ﬁ{é 5524 $iz).

3. 67(q, 2H, J=5"THz)", 3
Hz), 3. 90(m 2H), 8. 03(d 1H, J=

Sﬁ"@éﬂu?elf Eﬁv{%{@( S%‘%‘]lgmel?é’g‘ﬁB crtopsl) 44 dimethiyl-s-
2)C@llu!’t rp enyFaL i-%gh%% Q.%M) an Cﬂﬂﬂgea(lﬁﬂ-é%m: H
NIIRQPO0 Mz pqnmnmie-dé) JBDEMI6H, i]rF 3. aﬁrm)m s, IHE 2(43. (695 2H),

Oy I 438 ‘%y 6383 %@sﬂh ST Bt e AT, 750

B'iﬁ?d-@BZQQfﬁS allowed to return at room

tenperat ure tlrred for an additional Ms. The
resulting solution was diluted with ethyl acetate (60
m.), washed with a 10% NaCH solution (100 nlL) and

dri ed over sodium sul phate. Purification of the
resulting crude conpound by flash chromat ography using
CH2C12/ acetone (95:5) gave conpounds of genera
structure 6a with noderate to good yields (30 to
70% . [0115] 4-{4,
4- di met hyl - 5- oxo- 3-[ 3- ( 3- pr opi onyl - phenoxy) - propyl ] - 2-
t hi oxo-i m dazolidin
1-yl}-2-trifluoronethyl-benzonitrile (EM7113): 1H NWR

(400 MHz, Acetone-d6) 5:1.15 (t, 3H, j = 7.20 Hz),
1.68 (s, 6H), 2.07 (m 2H), 3.06 (g, 2H j = 7.20
Hz), 4.05 (m 2H), 4.24 (t, 2H, 6.13 Hz), 7.22 (m
1H), 7.45 (t, 1H, j = 7.92 Hz), 7.53 (s, 1H), 7.61
(d, 1H, 7.69 Hz), 8.03 (dd, 1H ji = 6.45; J2 = 1.81

Hz), 8.17 (s, 1H),8.26(d, 1H, J=8.27Hz).



[0116] General procedure for the synthesis of
conpounds 7a: Typically, to a solution of conpound 6a
(0.15 mmol ) in anhydrous acetonitrile (1 nlL) were
added the appropriate am ne (0.60 mmol), sodium
cyanobor ohydride 60 (0.23 mfdl) and acetic acid (0.75
mol ). The solution was then stirred ranging from4
to 12 hours, under argon at roomtenperature. The
resulting solution was diluted with ethyl acetate (15
mL) and washed successjvely with a 10% aqueous sodi um
bi car bonat e Br¢gaation ofhydanteins derivatives able phase

was dried over sodium sul phate, and evaporated under
reduce pressure to give tischemed2 ami ne. The crude
conpound was then purified by flash chromatography
using _ethyl acetate or acetone as an eluant to glﬁﬁg%’

conp nef gen®ral st: NeC=B

from 25t o 60% Note: %/dantm ns (db 7b) —- N
obt ai’hed’ b the sarre synt hetic pathway, as wefe Us®d
for“c‘% éF 2 f@sOFCI Y=H) 102 (X=CF3orCi;Y=H)
4 (lf? sopl"opyl am n?)( h°yf') ﬁﬁénoxy] p¥ &3 \EFajos @ Y4 CHy)

dl metchyl - 5- oxo 0-i m dazol i di n- l) rifluoro
rret‘hy‘l“b'é‘nz T’T NG EM 7105 H WW@@} OTHP
Acetone-d6) 5:x 1.04 (d, 6H, j = 6.22 )Y

6H), 2.36 (iR x2bhorchvZ®) (M 1H) 3.70 15§(X-%|—’Dor0|4v-Q-«?
(m 2H), 4. BxEtr oy =¢H,= 6. 16 Hz), 6. 0K=c8,or @&M=chy
4.7 Hz), 7.28 (d, 2H, j = 8.6 Hz), 8.03 (dd, 1H, J1
6.46 Hz, J2 = 1.8 Hz), 8.18 (s 1H), 8236(d 1H,

= 8.25 H). 8]

4(3-{3-[4- &Y o) - Myﬂ°ﬂyw~%@r@

Yy X YO

0X0- 2-t hi oxomialk @z ki, dily- 1-yl ) - 2-trif, I enz

onitrile (EI\/IS%J(WASSEFEM:H dﬁ}JNR (400 MHz, %sjgt %&gﬁﬁwy

107(t 3H, j = 7.12 Hz), 1.67 (s, 6H) 2.36 (m
2.60 (m 2H),03.70 (s, 2H),R,4.02 (m 2H), 4.13

28, | = 6. 6 91 sz j
‘9‘0‘F|ZTL7 7 8R03(dd, 1H,J' = 6.53 Hz,
= 1.73 Hz)¥ 8y (s 1H) . 26(d, 1H, J=7. 95Hz) .

15a (X=CFjorCl;Y=H)
b (X=CF3orCl Y = CHy)

Reagents and condbtions: (a) phosgene/toluene, toluene, reflux; (b) 9, TEA, 1,2 dichloroethanc, 0°Ctort;
(c) 6N HCl, reflux; (d) NaH, 1-chioropropyl-3-OTHP, DMF, 50°C; (e) p-TSA, MeOH; (f) Phenol-R,
PPhy, DEAD, THF, 0°C to rt; (g) NRR;, NaBH3,CN, AcOH. ACN or EtOH.

[0125] 4-Isocyanato-2-trifluoromethyl-benzonitrile (8a)

To a solution of 5-amino-2-cyanobenzotrifluoride (1a) (2.0 g, 10.7 mmol) in ethy!
acetate (6 mL) at 0°C under argon, was added dropwise a 2.0 M solution of
phosgene in toluene (6.5 mL, 12.9 mmol). The solution was stirred 30 min at 0°C

and allowed to return at room temperature. Toluene (3mL) was then added to



[0119] '
4-(3-{3-[4-D nmet hyl am nonet hyl ) - phenoxy] - propyl )-4, 4
di met hyl - 5- oxo- 2-t hi oxo-i m dazolidin-1-yl)-2-trifluoro
met hyl - benzonitrile (EM 7192): 1H NWMR (400 MHz,
Acetone-d6) 6: 1.67 (s, 6H), 6 16 (s, 6H), 2.36 (m 61
3.32 (s, 2H), 4.02 (m 2H), 4.14 (t, 2H, j = 6.16

2H) 4.
%?{%@’éﬁt&gﬁ‘gm@nﬁ‘)‘% @?B%ﬁaj"iqr} wgs geflyxed for 3 hrs using a Dean-

[l%t%%g?ppﬁa&&( dqiipptd with/an HOL tr&p {oldINaBE). 18 %irsE$ -mL of

2dighillest eplyerftav4gramovesioprdyeplaceil thy-tobteny |(§ npil)eTheydlupon was

| } 54 . .
Z@%Pi@ﬁ%ﬁ@ 809, FPPOLHPD 8- ke FRTRTHNEA (3P 8)32mer ypnee ol
D P S 00 ol
3H), 2.36 (m 2H), 2.78 (m 1H), 3.70 (s, .(250,27}'. 00,

, 4413 (., 2H .= 6.17, H 6.90 (d, L]
g@%‘%@u) , %éw%%—%tﬂyjl-@%vewrﬁi% ®7. 55 (d 1H |
8.27 Hz), 7.90 (d, 1H, j = 8.27 Hz). [0121] 4-{4,
4- Di met hyl - 5- oxo- 3-[ 3- (4-pyrrolidin-1-yl nmet hyl - phenoxy
)T¢ a stinred gebrtion of aqueous ammonium hydroxide (25%) (120 mlL, 0.85

RRRREAbB TR O3k aehl e pteriaghlaridep 7S 637 was
j&’%%edzdﬁﬁ)v(riﬂé aédtbne 2145 £b0.98¢hsl) atHdom tgi'nﬁg’ra@&ve. #h solution
( w\agst}rrﬁd for(3 days atreomctiempedatofy. d he psidng Stln}ipR w2B extracted

d.2H.J=8. 56 . 8. Q3 1H,.J1=6 58Hz, J2= .
gY"‘i‘ékEbc,hg’.rR’é‘FH@aiﬁ @:%%miluﬁ}f é*?tfeed( gver g coftos;plyg) Sodium
[Qﬂéﬁ&te was added to the combined organic phase anﬁ stiyred for 3hrs, Finally
4-13-(3-{-4-[ (I sopropyl - et hyl™-am'no) net ylh]r- phenoxy} -
pthepsdlution was filtered and evaporated under reduce pressure to give the
4, 4- di met hyl - 5- -2-thi gxo-im dazolidin-1-yl)-2-trif]
e Basn 47 5051 & ) ek uba (obiRiercD®o Gwids (¢, 61D,

5G66)>% 1. 04 (d, 6H, j = 6.60 Hz), 1.67 (s,
éﬁbg%@%sﬁgg’(g?)'sw, 2.36 (m 2H), 2.88 (m 1H), 3. 47
(s, 2H), 4.02 (m 2H), 4.13 (t, 2H, J= 6.16 Hz), 6.91

(d. 2H J=8. 60Hz) . 7. 26(d, 2H, J=8, 57Hz) , 8. 03(dd, 1H, J1=
6[B37 ; 12=A-@aBimethyks-imiyo-g-oxgdlgimidazelidinyi),3-

[ B . o
4{}2 g-%rgp.felb{ll?‘f%zg&l%lﬁ%%)no- et hyl ) - phenoxy] - propyl } -4
A

To a solution of compound 9 (641 mg, 7.62 mmol) and triethylamine (168 mg,
1.66 mmol) in 1,2 dichloroethane (8.4 mL) at 0°C under argon was dropwise
added a solution of the isocyanate 8a (1.54 g, 7.28 mmol) in 1,2 dichloroethane
(3.5 mL). The solution was stirred at 0°C for 35 min and the ice bath was then
removed and stirred at room temperature for an additional 30 min. The solution
was then evaporated to dryness and purified by flash chromatography using
EtOAc/Hexane (6:4) as an eluant to give pure compound 10a (1.02 g, 47%). H



di met hyl - 5- oxo- 2-t hi oxo-i m dazolidin-1-yl)-2-trifluoro
nmet hyl - benzonitrile (EM 7234): 1H NVR (400 MHz,
Acetone-d6) 6: 0.99 (m 6H), 1.26 (d, 3H, j = 6.60
Hz), 1.67 (s, 6H), 2.37 (m 2H), 2.61 (m 1H), 3.90
(m 1H), 4.02 (m 2H), 4.14 (8, 62 2H,J=6.17

Hz), 6. 92(d 2Hj—8 60Hz), 7. 30(d, 2H, J=8. 59Hz) , 8. 03(dd, 1H

(QI%(?%) ‘]2 1 6355@,_&):4](?1@@21)']745 (broad s, 1H), 8.12 (d, 1H, ] =
gts ag I-fzz;_!ifg (d%r, 7Rt < 890 Y] 2 181 8199/46 @ PRY BI514s A8l M
0X0- 2-t hi oxo-i m dazol i di n-1-yl)-2-chl oro- 3-net hyl - benz

i sk 5 o

Zﬁlenzoﬁtrﬁz_}iﬁg 3H) 4 04 (m 2H), 4.30 (t, 2H, | =
d, j =8.92 Hz), 7.53
(d, 2H, J=8. 32Hz) , 7 88(m 3H). 63 Preparation of

h dant d t bl 2 HN E __—
A8 SR @hind 1R Ml B Rl kel fgr 35 min
( Tﬁ@ESol@ﬂ blu¢idr) ws pbiir@:ﬁpﬂ Q0% bitArbdHate(s¥hfo0 efdracted using
Y=H) b (X = CF3 of C: Y =CB) b (X CF3 or O Y =

Clethyl bce(tatte:(3@|:25 L) (The yrganigHayer waowashedl Mitl-brine, Madnfinally

é g.géié?gfana@gﬁmm sulphg%exo {nv% of'dbstrdd %gr%\%ogndXT (951‘) mg, 95%)

which was used as such in the next step. TH NMR (300 MHz, Acetone-dé) &: 1.54
(s, 6H), 7.81 (broad s, 1H), 8.17 (m, 2H), 8.26 (s, 1H).

[0129] 4-{4, 4-Dimethyl-2, 5-dioxo-3-[3-(tetrahydro-furan-2-yloxy)-
propyl}-imidazolidin-1-yI}-2-trifluoromethyl-benzonitrile (12a):

To a solution of compound 11a (950 mg, 3.20 mmol) in anhydrous DMF (10 mL)
under argon at room temperature was carefully added sodium hydride (60%
suspension in oil) (140 mg, 3.50 mmol). The solution was stirred for 30 min and
2-(3-chloropropoxy)-tetrahydro-2H-pyran (656 mg, 3.66 mmol) was dropwise
added. Finally, sodium iodide (480 mg, 3.20 mmol) was added and the solution
was heated at 50°C for 36 hrs. The resulting solution was diluted with diethyl
ether (75 mL), washed successively with a 10% potassium phosphate and brine
solution, and finally dried with magnesium sulphate. The crude compound was
purified by flash chromatography using EtOAc/Hexane (3:7) as an eluant to
give pure compound 12a (1.03 g, 73%). tH NMR (300 MHz, Acetone-d6) &: 1.51
(m, 4H), 1.57 (s, 6H), 1.6-1.9 (m, 2H), 2.04 (m, 2H), 3.50 (m, 4H), 3.80 (m, 2H),
4.59 (t, 1H, ] = 3.42 Hz), 8.18 (m, 2H), 8.27 (s, 1H).



b (X=CF3 orCl;Y CH3) b (X=CF3 orCl;Y=CH3) O NCNOH
NNiOR XY OXY 13a (X=CF3 orCl; YH) 1l4a (X=CF3 orCl;
Y=H b (X=CF3 or C; Y=CH3) b (X=CF3or C; Y=
CH3) O R NN R2 - NC N~ R X Y O 15a (X=CF3 orC; Y—H)

b (X=CF3 or C; Y = CH3) Refagents and condl i ons: (a)
phosgene/t ol uene, toluene, reflux; (b) 9, TEA 1,2

e o oot LR 38 bl a2 bl i S gin-
i BiRekedny PRI REAR IR, 90 to 1t (9) NRIR2

4-1socyanat o-2-tri fl uoronet hyI benzonitrile (8a) To a
am no

SF%I el gaemof ?Omﬁog{lﬁ?a Ot o uo%\'ea@egﬁﬁbég) at room

gﬁ&ggratﬁﬁswééjg@&edjgm ? rﬁg,20 & Mrﬁm‘r?) ufﬁeogbl@tflon was stirred for

gene in toluen The sol ution
\&hss at raone derﬁﬁemturea'ﬂ\@@acannl wsdsl tﬂmadillubed edtithr ethyl acetate (50

AR B Lt A 0f S e s e S sy
rcﬁiédlw nrl%neélu% hfo &ivVERR: éhﬁ{ fsaaq_ 95%) which was

equl pped w trap (sol | |rst 6 nmL
cduecdyatsedilam dusio finv &gt neva$te;e F\HWRE(&@D Méjz a&ceﬁbnb-;db) &: 1.57 (s,

teé’r'aﬁif?t( 2P 40t tylon RO 15620 @ 2N, B8 G 21D, 827

g(g whi ch was directly used for the next step. IR
6]§{(strong) 2232 (weak) cm1. [0126]
2- Am no- 2-net hyl -proprionitrile (9)

[0131] General procedure for the synthesis of compounds 14a:

Typically, to a stirred solution of alcohol 13a (0.70 mmol), triphenylphosphine
(1.50 mmol) and the appropriate phenol (1.40 mmol) in anhydrous THF (0.05 M)
at 0°C was slowly added diethylazodicarboxylate (DEAD) (1.40 mmol) over 10
min. The solution was stirred at 0°C for 1hr and allowed to return at room
temperature to be stirred for an additional 3hrs. The resulting solution was
diluted with ethyl acetate (120 mL), washed with a 10% NaOH solution (200
mL) and dried over sodium sulphate. Purification of the resulting crude
compound by flash chromatography using CH:Clz/acetone (99:1) gave
compounds of general structure 14a with moderate to good yields (45 to 70%).

[0132] General procedure for the synthesis of compounds 15a:
Typically, to a solution of compound 14a (0.11 mmol) in anhydrous acetonitrile

(25 mlL) were added the appropriate amine (045 mmol), sodium

cyanoborohydride (0.17 mmol) and acetic acid (0.55 mmol). The solution was



To a stirred solution of aqueous anmoni um hydr oxi de
(25% (120 nm., 0.85 nol), NaCN (15.34 g, 0.31 nol)
and anmoni um chl oride (19.75 g, 0.37 nol) was added
dropwi se acetone (14.52 g, 0.25 nol) at room
tenperature. The solution w&3% stirred for 3 days at
roomtenperature. The resulti ng sol ution was extracted

th di chl or onet_han and filtered over a
then sferen a@nglgsérqmﬁ b Sreaims e Raeniat Ghorh mperature. The
GRNEAS dsQALEBR! & fA&te@NChi8h (-r:t['l f {efatd 4Y washed

odthn
the sorfution was a?i ?t ered and por at edr@nder ) Q uce
rsneeessuvelyt withiavH % laquemiisssachnkncblmbumke&nﬁ?a Bﬂge sélimon The

(()QSIS 3562%390 {53 Zé;k]er go%gx)m sulpJE\at 8 agmé evaporated u161der reduced
‘%Jrg;,srﬁ?é Mhe 2 (F@ Eern?oﬁﬁe \lvPé 'ﬁ( ?H lrﬁ%'dnwf) . chromatography

t'rifl uoromet nitri aso ution
osing etid/] Qac(efa!tel ang, acétdiiz asmah) elamit ta igbtehyorapoinedy d6Feneral

, 1. ) ip 1 I ghl oroethane (8.4 nL) at 0C
%@Pf&ﬁ@&%@#ﬂﬁﬁégﬁgéged a solution of the
i socyanate 8a (1.54 g, 7.28 mmol) in 1,2
di chl oroethane (3.5 nmL). The solution was stirred at

qa133pr 35 #{B-[3{4Dihethylaminbinetind-pheaoxy)-propstd,and

stirred at roomtenperature for an additional 30 mn.

TimethyldiSofioxgeimidarolidind pp-2rwiflucs omeliridshenzanitrile (EM-

A3 IR (B AIRSENRPLY 1560 244 66 B8, 20
437:% (s, m 854 (HURL, (]&0;03(M=12) 4&(2&{& Qmsié@oﬁﬁz)le%& éanm ,J=8.60

éi2)97(2é|cﬂd %13&55612991%!1,?2{)#827@11142) 8. 46 (s,

1H), 8.51 (s, 1H). [0128] 4-(4, 4-D nethyl-

5-di oxo-1-im dazolidinyl)-2- trlfluoromethyl-

bR 6% fI'hU Sylcﬁn&daﬁg)deﬁvéﬁ%e@fsp@a b ¢418d BeBstHIHEd 19A thesame
6N HCl m.) was refluxed for 35 mn. The cool €d
saymmetmpahhwapwrvwemecéfqrmrmmdbdﬁat e sol ution,
extracted using ethyl acetate (3 x 25 nL). The

organi c layer was washed with brine, and finally



dri ed over magnesi um sul phate to give of desired
conpound 1la (950 ng, 959% which was used as such in
the next step. 'H NVWR (300 MHz, Acetone-d6) 6:1.54

(s, 6H), 7.81 (broad s, 1H), 8.17 (m 2H), 8.26 (s,
1H). [0129] 4-{4, 4-Di nethyl -8

5-di oxo- 3-[ 3- (tetrahydro-furan-2-yl oxy) -
propyl]-imdazolidin-1-yl)-2-trifluoronethyl-benzonitr
ile (12a): To a solution of conmpound 1la (950 ng, 3.20
mol ) in anhydrous DVF (10 ni) _under argon_at room

t enperat ure %@a@aﬁa@m of syccinimide serivatives drablie1) 60%
suspension in oil) (140 ng, 3.50 mmol). The sol ution
was stirred for 30 min andScheme 3

2- (3-chl oropr opoxy) -t et rahydr o- 2H pyran (%56 , 3.66
mmol ) was dropw se addeﬁﬁ nal |y, sodi um redide (480
ng, 3.20nA70l) was addef d Y he sobution o at edg

at 50& 36 hts—Tme 1 ti ng—setut»on wasldi | uted—
wi th di | ether (75 washed successiy Wi th
a 10% Potlassi um phosphatx d brine solut iXon and

finall rled W th rragn |umsul hate. The crtM

compdheE s i fied 5 t og¥ ap Ry 5
Et OAg/ eXA? g' Y(% as an %uéﬁ? %g é'g?ve pu? C@ °'g‘g{ hd™
12a (1. 03 g, 73%. 1H NVR (300 MHz, Acetone- d6) 8

1.51 (m 4H), 1.57 (sH&H), 1.6-1.9 (mu@H), 2.04 (m
2H), 3 m 4H), 3.80 2H) ,

4.59(t, 3. 42Hz) , 8. 18( ,8.27(s, 1H). [ 0130]
4-13-( droxy- pr 8pyl ) oF>N4-di net eyl -2, 0%y f

5- di oxO~t® dazoftidim™ - —_—

Y. Y.
yl]-2-¢ uor onet hyl - be |tr|Ie (13a): «@
sol ution f conpound 12 ( NOS g, 2.33 mof) Tn
nmet hanol room erature was adocé‘d -TSA
(s M e gl e pRiEELAS B opearen
at roomtenperature The react| on was then di g
with ethyl acetate (50 washed successively with
a 10% bi carbonat e and IBriing) sol ution and finally
dri edgover magnesi um sul phiate to give conpound 13a

(786 nmg| 95% which was dimectly used as such in the
next step—<TH NVR (300 MHz, one-d6) 8: 1.57 (s,
o=~y 0 S 0
i )
Y Y
X X
CN CN
21 a X=CFzorCl;Y=H) 22a (X=CF3o0rCl;Y=H)
b (X = CFy0r Cl, Y = CH3) b (X =CF30rCL Y = CHj)

Reagents and condtions: (2) 2,2 dimethyl succinic anhydride, 220°C; (b) LIHMDS, allyl bromide,
THF, -78°C to rt.; (¢) LIHMDS, Mel, THF, -78°C to t.; (d) RuCl3-H,0, NalO4, CH,CN/H,0 (6:1), rt.;
(e) NaBH,, AcOH, rt.; (f ) PPh;, CBry, CH,Cl,, 0°C to 1t; (g) Phenol-R, Cs,COs, DMF, 70°C.

[0134] 4-(3,3-dimethyl-2,5-dioxo-1-pyrrolidinyl)-2-trifluoromethyl-
benzonitrile (16a): |



6H), 1.92 (m 2H), 3.54, (t, 2H, j = 7.38 Hz),
3.51-3.63 (m 2H), 8.18 (m 2H), 8.27 (s, 1H). 101311
General procedure for the synthesis of conpounds l4a:
Typically, to a stirred solution of al cohol 13a (0.70
mol ), triphenyl phosphine (6250 mol) and the
appropri ate phenol (1.40 mml) i n anhydrous THE (0.05

Ui pirp i s Laany GRie B eS8, oD Al amino-2-

$Hifi&rdthethy | MerlzBhithily 1@5%913 ! q%%&ﬂbq Glad Hbatdd 5992‘0°c for 2

terrperature to be stirr r ‘an additional 3hrs.
thes Jlheiregnldong ablid (4.52ps 99 %)l wasedsad asdsuehhin Ithanettateep 1H NMR

0 Mz acifpor b 1 6o B Gl Foriofroh e o -
rl%%%i)cﬁg%gs; gﬁztso @881"1?) t@g%z{/ﬂgg)sh chr omat ogr aphy

using conmpounds of gener al
structure 14a with noderate to good yi el ds (45 to

ibunas Feks SepaiteRdars BB dgmra | ST HIGng
SR das b BIe g scetoni (e (20 1)

Cheean sdiotioh pél conpo@d TBa () r)xgah 69 aweol) dn avhydyods 351F (20 mL)

O FPRRTR e i GENAR EER HEOS
ﬁﬁugﬁgﬁsn SLY kPR AVRS 90 | Hir® Bettiré hhst mgeetaaaﬁm(nléf allyl

washed successively wth a 10% aqueous sodi um
thromtde (246 emgn?l.03 rhmiole The irequl timg smmelonmvgsmmwgh 4 geturn to

was dried over sodi um sul phat e, rate
rTORUL ENPEFRRNS GRE. Wah TR g‘ér %ﬁ@g

gﬁ fdifed Yyiftl @ﬁﬁrl CREQERI7B0N h\\(rasﬁé?i E\Qcc@J,sli\Yél e @ia@er and
an a

acet one as el'uant "to ve conpounds of’ gener al
St tditee dvoex Maghesgmds@pbdtdsar(dﬁﬁnﬂﬁ)y/géva][)m&:dl Punfncatxon of

3ﬁh{ﬁr§tq[qgtpl ggD c%tclg Y gr@dﬂgtneghyl ﬂasp\e n&r@na grggi-\;r usmg "~ ethyl
i ?cg{a?éﬁe&ghg f29) ddietiait gave el ddsid QBRIPHENGS 294 Hfridderate
yields (120 mg, 32%). H NMR (400 MHz, Acetone-ds) : 1.38 (s, 3H), 1.43 (s, 3H),
245 (m, 1H), 2.80 (m, 1H), 3.06 (m, 1H), 512 (d, 1H, ] = 10.21 Hz), 5.24 (4, 1H,] =
17.15 Hz), 6.05 (m, 1H), 7.98 (d, 1H, ] = 8.29 Hz), 8.08 (s, 1H), 8.24 (d, 1H, ] = 8.33
Hz).

e SOFuthI‘l was

[0136] 4-[3,3,4-trimethyl-2 5-dioxo-4-(2-allyl)-1-pyrrolidinyl]-2-
trifluoromethyl- benzonitrile (18a):

To a solution of compound 17a (100 mg, 0.296 mmol) in anhydrous THF (5 mL)
under argon was added LiHMDS (0.31 mL, 0.326 mmol) (1.0 M in THF) at -78°C.
The solution was stirred for 30 min before the dropwise addition of methyl

iodide (126 mg, 0.887 mmol). The resulting solution was allowed to return to



7334):1H NVR (400 MHz, Acetone-d6) 8:1.57 (s, 6H),
2.14 (s, 6H, 2.23 (m 2H),

3.31(s, 2H), 3. 64(t, 2H, J=7. 30Hz) , 4. 12(t 2H, J=6. 07Hz), 6. 8
8(d, 2H,J=8.60 Hz), 7.21 (d, 2H, | 8.55 Hz), 8.16
(m 2H), 8.27 (s, 1H). Note: 7Ghe hydant0| ns
derivatives of type 15b coul d be obtained by the sane

By dper ity Y e AL AT oaflosBa P e i Botubin was

@Q&?Hﬁu@dl\%t}ﬁet“{p aketNe Q3¢ mK), WVhshéd Qﬂcgﬁ%w}lt}ﬁwamr and
(X—CF30rCI Y= 6a (X=CF3 orCl; YH) 17 a (X=CF3 orC

dbnc(d(ov@l—‘x&agnes@m s\ﬂp&@lﬂs and ﬁ(\}ﬂly: eChprated@b givé compound
85'% Bk Y ied e Gich i the e step, RN (%ﬁﬁk%é@sme de)
r 9
SR 45, S 2B AP o
7.98rRadorHGh = 6v4GHEH3 = 1.99 Hz), 8/078s, 101), @24 () 191,0=\8.89 Hz).
Y-~~\ Y
[0137] 4-]3,3 4-trimethyl-2 5-dioxo-4-(2-acetaldehyde)-1-pyrrolidinyl]-2-
trifluoromethyl- benzonitrile (19a):

To a solution of compound 18a (94 mg, 0.267 mmol) in acetonitrile/ H,O (6:1) (5
mL) under argon was added ruthenium (III) chloride hydrate (2 mg, 0.01 mmol),
and the solution was stirred for 5 min. After then, small portions of sodium
periodate (171 mg, 0.799 mmol) was added and stirred for an additional 2 hrs at
room temperature. The resulting solution was diluted with ethyl acetate (25
mL), washed successively with a sodium bisulfite solution and brine, dried over
sodium sulphate and finally evaporated under reduce pressure. Purification of
the resulting crude product by flash chromatography using ethyl
acetate/hexane (4:6) as an eluant gave the desired compounds 19a in moderate

yields (39 mg, 40%).

[0138] 4-[3,3,4-trimethyl-2,5-dioxo-4-(2-hydroxy-ethyl)-1-pyrrolidinyl]-2-
trifluoromethyl- benzonitrile (20a):

To a solution of compound 19a (39 mg, 0.115 mmol) in acetic acid (2 mL) at
room temperature was added sodium borohydride (8.5 mg, 0.230 mmol) and the
solution was then stirred at room temperature for 1hr. The resulting solution
was diluted with ethyl acetate (25 mL), washed successively with a 10% sodium

bicarbonate solution and brine, dried over magnesium sulphate, and finally



Yx xJ/ ~/ CNCN 21 a (X=CF3 orCl; YH 22a (X=CF3
orl;YH b (X=CF3or d; Y=CH) b (X=CF3 or d;
Y =, CH3) Reagents and condtions: (a) 2,2 dinethyl
succi ni ¢ anhydride, 220C, (b) LiHVDS, allyl brom de,
THE, -78C to rt.; (c) LiHVDS7IMel, THF, -78Cto re.;
(d) RuCl3-H20, Nal &4, CH3CN H20 (6:1), rt. (e)

E\%\S%M F@F\% |un§er @?@2‘ PPh3 CBr Mf§ﬂnpoun%%0a w{uch ‘was used

%;ucﬁuqﬂqgaﬁgygfe% 5- di oxo- I -pyrrol idinyl)-2-trifluorom
et hyl - benzonitrile (16a): 69 2, 2 D nethyl succinic

anhydride (2.0 g, 15.6 nmmol) and 4-ani no- 2-

Weat ca EldSARERE a2 feao o gl iny 12
(&ié&&on&?mb\mﬁmﬁ&m (@fa)such in the next step. IH
NVR (400 Acet one d6) 5:1.44 (s 6H), 2.84 (s,

2H), 7.97 (dd, 1H, JI = 6.74 Hz, 1.63 Hz), 8.08

d1H J.=.8.3
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I 1.0 M THF) at -78C. The, sol uti on was
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i H pgmt,
S 0

olution was allowed to return to "roo nper a
aphignRarificatioredf therresuitiag drddeopsmkiu@lﬁby’rﬂmh &hemedagrbpby] using
was then |Iu edvvl/hethyl cetate (75 nL), washed
stcEEadient ef gthyl pketpis/ diexanty (13 fhe/) aﬁ iABcelygRty gave the desired

TEBSLAT:SE LR 430 ol MELLY RSSO BBy pcmone g 136

C (¥, SHRLIRY @PSHI), UiONg, 320N 208 (m, 2H), 3.68 (m, 2H), 8.03 (dd, 1H, Jx = 6.57
Hz,J.=1.84 Hz), 8.14 (d, 1H, ] = 145 Hz), 8.24 (d, 1H, ] = 8.40 Hz).

[0140] General procedure for the synthesis of compounds 22a:

To a solution of appropriate phenol (0.055 mmol) in dimethylformamide (1 mL)
was added cesium carbonate (0.055 mmol). The solution was heated at 70°C
under argon and stirred for 30 min, before the addition of compound 21a (0.037
mmol). The resulting solution was stirred for an additional 60 min. The solution
was then poured in water (20 mL), extracted with diethyl ether (3 x 10 mL),
washed with brine, dried with magnesium sulphate and finally evaporated
under reduce pressure. Purification of the resulting crude product by flash
chromatography using a gradient of ethyl acetate/hexane (3:7 to 100:0) as an
eluant gave the desired cor\npounds 22a in moderate yields (15-33%).



acet at e/ hexane (1:9) as an eluant gave the desired
conpounds 17a in noderate yields (120 ng, 32%. 1H
NVR (400 MHz, Acetone-d6) 5:1.38 (s, 3H), 1.43 (s,
3H), 2.45 (m 1H), 2.80 (m 1H), 3.06 (in, 1H), 5.12
(d, 1H, J= 10.21Hz),5.24(d, 1H2= 17.15
Hz), 6.05(m 1H), 7. 98(d, 1H, J=8. 29Hz) , 8. 08(s, 1H), 8. 24(d, 1
33 Hz [,0136 )
41({]%?13 1 BRI Sty beopyiamingl bty pheperi-sivhsp A4

})Tﬁlteltﬂa{l]' (,%—H%%W%ﬂl ifbﬁ%%@ddd&gn%ﬁﬁbe%%n%ﬂe (EM-6926):
amymsomvmi 5‘\<fét()ne-d{)($eﬂ 7@0@0 ronu\?sl) ?ﬂm?ansi go (M@S) 1.38 (s,

at - he
SoHi D gwwﬁ» 7088 340, Bl K (Lol B, 4.2 (m,

?ggiu'ltdt ?)ln HQ m’ hﬂgaﬂ%o(v\éé?p??%ﬁh’?ﬁ%}’ ?H%h’ r o’g?ﬁ 1.67

tHﬁ)ﬁSH(lmﬁaI-@nd vvas stirred for an additional 60 mn.
The solution was then diluted wth ethyl acetate (30
nL) washed successively with water and brine, dried

ONFke PPl ORA AR BEK HATSEThAAnLd 16 cam

Stsgptheﬁ&-b&diﬁ%a@4@@wl&k&use@ldefmrﬁ oifnds 2a. 1. 30 (s, 3H),
1.34 (s, 3H), 1.38 (s, 3H, 2.51 (m 21-1), 5.17 (m
2H), 5.89 (m 1H),

7.98(dd, 1H, J1=6. 40Hz, J2=1. 90Hz), 8. 07(s, 1H), 8. 24(d, 1H, J
=8.39Hz). [0137]

4-13, 3,4-trinet hyl -2, 5-di oxo-4-(2-acet al dehyde) - 1- pyrr
olidinyl]-2- trifluoromethyl- benzonitrile (19a): To a
solution of conpound 18a (94 ng, 0.267 mol) in
acetonitrile/H20 (6:1) (5 nlL) under argon was added
ruthenium (111) chloride hydrate (2 ng, 0.01 nmol),
and the solution was stirred for 5 mn. After then,
smal |l portions of sodium periodate (171 ng, 0.799
mol ) was added and stirred for an additional 2 hrs at
roomtenperature. The resulting solution was dil uted
with ethyl acetate (25 nl), washed successively with
a sodium bisulfite solution and brine, dried over




sodi um sul phate and finally evaporated under reduce
pressure. Purification of the resulting crude product
by flash chronat ography using ethyl acetate/hexane
(4:6) as an eluant gave the desired conpounds 19a in
noderate vyields (39 ng, 40%73 [ 0138]

4-13, 3,4-trinmet hyl -2, 5-di oxo-4-(2-hydroxy-ethyl)-1-pyr
rolidinyl]-2- trifluoronmethyl- benzonitrile (20a): To
a solution of conpound 19a (39 ng, 0.115 mml) in
acetic acid (2 nL) at roomtenperature was added

sodi um bor ohyRfepakatiod & piperidir23ierivatives (hablé Bp
solution was then stirred at roomtenperature for 1hr.
The resulting solution waSckkrheied with ethyl acetate
(25 nL), washed successively wth a 10% sodi um

bi car bongte sol uti on and bri dried quer magnesi um

sul phat nd finally 7L ev rat der reduce

pressure to-#j veocr ude cofrpound a i wasS used as
2

such in the next step. [0139] 4

4-13, 3,4-trinmet hyl -2, 5-di oxo-4-(2-brono-ethyl)-1-pyrro
lidinyl]-2- trifluoromethyl- benzonitrile (21la): To a
solutio 9f conmpoumd 20a (33 ng, _Q.09A+nmol ) ip
anhydrou c (gronePhaﬂe—(Z N) A{,, 0C under_argon
wer e added triphenyl phosphi ne (5 nmg, 0.194 mmol) and
carbontetrabr&mide (64 ng, 0.194 #rol). The sol ution
was allowed to return to roomtenperature and stirred
for 1 hrx The resulsing solution was dilyted with

di chl o Coééh A 5 nL) ®ang f| L@g cottom—>

pl ug. 'uPur im of the res'llfl g'@gd—g product by
fl ash chromwt-cgraphyrusi ng a gr adisenk- &f. &ty

acet at e/ heR&TET e 970 3:7) as an &l weawforgavenyt he
desired compound.Fla (15 ng, 40%for 2 steps). 1H NWR
(400 MHz, Acetong¢-d6) 8:1.36 (s, 3H), 1.39 (s, 3H),
1.40 (s, 3H), 2.28 (m 2H), 3.68 (m 2H), 8.03 (dd,

1H, JI =X6.57 HZ, J2=1.84
H), 8. [I%L. 45Hz) , 8. 24(d, 1H, J=8. 40Hz) .

29 a (X=CFaorCl;Y=H)
b (X=CFaorCl Y= CHj)

Reagents and condtions: (a) BrCH,CO,Me, Zn/Cu, TMSCI, THF, rt.; (b) LiAlH,‘,'TI-lT-'_. 0°C;
(©) Pd-QH/C (20%), MeOH, 60°C; (d) 4-fluoro-2(trifluoromethyl))benzonitrile or 2-chioro~4-fiuoro-
benzonitrile, TEA, DMF, 80°C; (e) PPhs, CBr,, K,CO;, CH,Cl,, rt; (f) Phenol-R, CS,CO,, DMF, 80°C.

- [0142] (1-Bénzyl-4-hydroxy-piperidin-4-yl)-acetic acid methyl ester (24):
To a freshly prepared solution of methylester ﬁlethylzinc bromide (4.43g, 20.2
mmol) in THF (16 mL) was slowly added the 1-benzyl-4-piperidone (23,
Aldrich) (2.10g, 10.1 mmol) at room temperature. The solution was.' then stirred
overnight at room temperature under argon. The resulting solution was poured

in water (100 mL) and extracted with diethyl ether (3 x 30 mL). The combined



[0140] General procedure for the synthesis of
conpounds 22a: To a solution of appropriate pheno
(0.055 nmol) in dinethylformanmide (1 nL) was added
cesi um carbonate (0.055 mmol ). The sol ution was heated
at 70C under argon and stirr&d for 30 mn, before the
addi tion of conpound 2l1a (0.037 mmol). The resulting

solutionhvvas stirre for.ﬁln 8%2“ al 60 mn, The )
< SREAICORRAEE ¥4k it R Ot HC B0 o, anek the petralised
i od wit  oonaser The. Sogf pABSEY YAy i HT aith brine

usaletionedinied prids smagnesRuni fsulptatoraraf dvaporRed! thd@ reduce

crude product. by flash _chromatography using a
gPaar i i#‘fé’ccﬁ P1 o @t o/ § 3:794% tompopnds by flash

siﬂglégisat%é?gg%?%;%hﬂf%fﬁ?mé%ﬁ (#3fad B TRAGE %5\% the desired

ﬁccfr?pt@@;rd 34 [(1.7Qg. 6BDyIH PIMByHatIMIEY - Atktyhd-dpERNBY 55 @h, 2H),
t ilf*r}ef o ﬁ’é); 8:2e0- 5B 8 24P (- JH)y 7381 (mi $ior onret hy!

-benzonitrile (EM6926): 1H NWR (400 WMHz, Acetone-d6)
8:0.74-0.87 (m 9H), 1.16-1.50 (m 8H), 1.38 (s, 3H)
1{0423](s, 3HyBerizy}@-(2shydofy-ethiyIPPipridtindral 35): To3a 8dlution of

(t, 1H j_=.6.81 Hz), 4.22 (
2?‘5%‘?‘#14 Mt {0e fe@% Frool) iry .aghmmﬂ)w GO )L &) 0% 9736 dlowly
, =1. . 8. AH) . fe; SugecLni m.de
el Bl ot Lltad Amifyidhn 10 dloRs R H oL, 121
symdIRtTHe StHvR Wekier 4 g}tﬁﬂ 40 &
Pbrigl?)afati oﬁ&of p%aesf?lgi ne dééf%gtci)\%%ﬁﬂ?pa gﬁ%‘%%égﬂgrgr%]m to
ArapnCremperau@Honke stirred 78r 24 £JdiBGRM 2t (TR resulting solution

was poured in a cold 10% solution of sodium sulphate (300 mL), extracted with

diethyl ether (3 x 75 mL), washed with brine and finally dried over magnesium
sulphate to give the crude compound 25 (1.32 g, 87%) which was used as such in
the next step. 'H NMR (400 MHz, MeOD) &: 1.65 (m, 4H), 1.72 (t, 2H,J =7.06
Hz), 2.45 (m, 2H), 2.62 (m, 2H), 3.56 (s, 2H), 3.76 (t, 2H, ] = 7.06 Hz), 7.31 (m, 5H).

[0144]  4-(2-Hydroxy-ethyl)-piperidin4-01 (26): To a solution of
compound 25 (1.32 g, 5.30 mmol) in methanol (10 mL) under argon was added
palladium hydroxide (20%) on activated charcoal (132 mg, 10% w/w). The
solution was purged three times with hydrogen and stirred under hydrogen
atmosphere at 60°C for 4 hrs. The resulting solution was then filtered on celite
plug to give desired compound 26 (790 mg, 94%) which was used as such for the

next step.

[0145] 4-[4-Hydroxy-4-(2-hydroxy-ethyl)-piperidin-l-yl]-2-
trifluoromethyl-benzonitrile (27a): To a solution of compound 26 (517 mg, 3.25



N->HNOHd 2526 OHe XY Br f NC6 NOHNCN ~J~J
OH 27 a (X=CF3orCl:Y=H) 28 a (X=CF3 orCl;Y=H) b (X =
CF3 or A; Y=CH3) b (X=CF3or d; Y=CH3) RY X
YO NCNOHZ29 a (X=CF3 or Cl;Y=H b (X =CF3 or C,;
Y = CH3) Reagents and condliofis: (a) Br CH2ZCO2Me,
Zn/ Cu, TMsCl, THF, rt.; (b) LiAlH4, THF. 0C, (c)

L e R ——
2o date G2 0RDRRN e T O o

DMRB0 g0A52 el P The solution was stirred at 80°C for 4 hrs. The solution was

(1-Benzyl - 4- hydr oxy- pi peri din-4-yl)-acetic acid nethyl
e§eQed (& mpom Temperaturenpyd (paped 40 watent (160 k), extracted with

TR TP PR o T
( 23iphatl Purigibatidr? ofl Oige résitingTeRIde PYodueOBY RERhASHABgraphy

The sol ution was then stirred overnight at room
t 8pperathylr acetiechexapg dfi3) Thanreduaitigavg thel dasired opspound 27a

el e KO MR Y M R4 85 8 ot o REE s e, 210,
wess (e afpdy M {dy, aH).j2=N.HElz, 50t ubign), and Hhed, j = 24 Hz), 7.72
neutralised with 0.2 N NaCH sol ution. The organic

pk&dEJaB8 Hadl |y washed with brine

[0146] 4-[4-(2-Bromo-ethyl)4-hydroxy-piperidin-1-yI]-2-
trifluoromethyl-benzonitrile (28a): To a solution of compound 27a (687 mg,
2.09 mmol) in anhydrous dichloromethane (10 mL) at 0°C under argon were
added potassium carbonate (1.16 g, 8.39 mmol), triphenylphosphine (1.1 g, 4.19
mmol) and carbon tetrabromiide (1.39 g, 4.19 mmol). The solution was allowed
to return to room temperature and stirred for 1 hr. The resulting solution was
diluted with dichloromethane (50 mL) and filtered on a cotton plug,. Purification
of the resulting crude product by flash chromatography using ethyl
acetate/hexane (2:8) gave the desired compound 28a (470 mg, 57%). TH NMR
(400 MHz, MeOD) 6: 1.72 (m, 4H), 2.11 (m, 2H), 3.37 (m, 2H), 3.54 (m, 2H), 3.77
(m, 2H), 7.18 (dd, 1H, J: = 6.26 Hz, ] = 2.62 Hz), 7.27 (d, 1H, ] = 2.07 Hz), 7.69 (d,
1H, | = 8.83 Hz). '

[0147] General procedure for the synthesis of compounds 29a: To a
solution of appropriate phenol (0.116 mmol) in dimethylformamide (3 mL) was
added cesium carbonate (0.190 mmol). The solution was heated at 70°C under
argon and stirred for 30 min, before the addition of compound 28a (30 mg, 0.079

mmol). The resulting solution was stirred for an additional 4hrs. The solution



solution, dried with nmagnesi um sul phate and evapor at ed
under reduce pressure. Purification of the resulting
crude conpound by flash chronmat ography using ethyl
acetate/ hexane (7:3) as an eluant gave the desired
conpound 24 (1.70g, 60% . 1HTWR (400 MHz, Acetone-d6)
:1.3-1.55 (m 2H), 1.6-1.7 (m 2H), 2.2-2.7 (m

wé’é ﬁ%}f %2*21(6?5 réaYaaﬁryH?S& %93 )1 eﬁ%ﬂ*’mﬁ# %%eg%l(ezhs—r (3% 29 mL),

4
Zﬁlﬁ%ércg %Q{F HaEBﬁEgoéngﬂ_f)iihgn &éecgva O\gﬁg %avﬁx Jﬁ‘%’l dg%lbﬁate and finally

seﬂ’a;xqramd oindartrhdum pfesmnel Barifiyatiortlef (He fdultihglddade product

%Zd.éFL . .The solution was then stlrred
y o RiatogTaPhY | GG 00 Steiath (G0%) Gonan eluant gave the
{ BB SRl Sh bidfebatl 8 ¢85 AT (fBl)2N1 S. The

resul ting 'solution was poured In"a co %0 sol ution
of sodi um sul phate (300 nL), extracted with diethyl

o510 gno 4 E- YGRS rereth e PP O Sy rhy drexy-
pipsticin iR S ot iR [EN s ViR capg v,
2Hpeuon€-d2) 84. 20|'ﬂb}oac25 651))(1181 Q‘JTJ)4H)22 68 (MH?*:})(»O }_?)%1 ,361), 3.48

[ @114?4]?? 479 ﬁsﬂﬁ) %§9 (my kw )4%3. (b@H énﬁm az§ 628)(d, 203, Je= 8.44

rrgft r!ano "?%@hf?? er %g_r%%snﬁmhg agdgg mpE: I) a:jinum

hydrOX| de (209% on activated charcoal (132 ng, 10%
. The solution was purged three tines with

h iﬁiéﬂg en a |4d{4sHlYF1r@G’ -4t &-miethirl domorpholindpiorethypledioxy)-

ot HPerigi oy et ret Bt s (e Vistpenl OuMk (100
0

A 25 5 0 20 1 008,

t B.BY I(s,:aH)r@swm EHm,beBO ¢t;4H1,eJ =€26a)Hz)T@7a(§qH);3 sm(r@sz) 4.24

Qund 26 n}éﬁﬁﬂ
BT ea e GO TS = BT oy DB maaFD, Lorie, 1H, T = 6.26
Hz, Jo=2.61Hz),7.35(d, 1H,} =25 Hz),7.74 (d, 1H,] = 8.85 Hz).

[0150] 4-(4-{2-[4-(2 6-Dimethyl-piperidin-1-yl-methyl)-phenoxy]-ethyl}-
4-hydroxy-piperidin-1-yl)-2-trifluoromethyl-benzonitrile (EM-7421):

'H NMR (400 MHz, Acetone-ds) &: 1.01 (broad s, 6H), 1.31 (broad s, 4H), 1.62
(broad d, 4H, J = 17.36 Hz), 1.82 (m, 4H), 3.48 (m, 2H), 3.78 (s, 1H), 3.87 (m, 2H),
4.22 (m, 2H), 6.89 (m, 2H), 7.27 (dd, 1H, J1 = 6.26 Hz, J> = 2.62 Hz), 7.35 (m, 3H),
7.74 (d, 1H, ] = 8.95 Hz).

[0151] 4-(4-{2-[4-(1-propyl-3-aminopentyl)-phenoxy}-ethyl}-4-hydroxy-
piperidin-1-yl}-2-trifluoromethyl-benzonitrile (EM-7892): 'H NMR (400 MHz,
Acetone-ds) &: 0.79 (m, 9H), 1.20-1.65 (m, 7H), 1.82 (m, 4H), 2.02 (m, 3H), 2.17 (m,



triethylamne (1.32 g, 13.0 mmol ) and

4-fluoro-2-trifluoronethyl benzonitrile (1.80 g, 9.52

mmol ). The solution was stirred at 80C for 4 hrs. The

solution was cooled at roomtenperature and poured in

wat er (100 nL), extracted wit® diethyl ether (3 x 25
washed with brine and finally dried over

m),

; | | na . : . )
CHER B 3 BOBR 2 AR (oo Bl il ] = s.65 1),
v.es ad, erH, ! , B , 4, . B4t ,7.
e 0 T PR 5 s 1, 7.7
Atbilbné=d#8782).1. 74 (m 6H), 3.45 (m 2H), 3.85 (m
4H), 7.24 (dd, 1H, 11 = 6.4 Hz, J2 = 2.5 Hz), 7.32 (d,

1H, | = 2.4 Hz), 7.72 (d, 1H J= 8.8 Hz). [0146]
4 2- Br qug-ft iRe)SKdrd : .
N P e e o P e A e ]

c pigeridin-12yh-2(8guargmetityldgnzonityile (EMATEO3): A5 NMR (400 MHz,

o OERSBF Gt Boteta {1748 190 348 a5 S0 FBS (m 45 .88 m,

t iy ' . =
msafmwdtpm?ﬁem ?.rla_s ?I;gzljg /’1.3131 _(blrgamr ;mokﬁ) 81¢ 192119215 36 Hz), 2.93

tetrabrorrii he sol uti'on was
alinolidll 3.470o(rm,H)y B.86 drry bipn 4. 2hie2H: Lir&.63idz)s 6i87 r(dd2Klo) = 8.65

AR eiale S0P r R A 8 -t B el 8 0 1H,

Pﬁgizf‘j(,qqi)i’ o3 (f1Hj& 8861281 ng crude product by flash
chr omat ogr aphy using ethyl” acetate/hexane (2:8) gave
the desired conpound 28a (470 ngy, 57% . 1H NMR - (400

N NGer) T igtricite defivailds o type 208 Sl be’obtaindd b the same

(Q};&H)etig 386l LA cIRBoRRARd0a]. 27(d, 1H, 1=2. 07
Hz ,7.69%d, H | = 8.83 Hz). [0147] Genera

procedure for the synthesis of conpounds 29a: To a
solution of appropriate phenol (0.116 mml) in

di met hyl formam de (3 nL) was added cesium carbonate
(0.190 mmol ). The solution was heated at 70C under
argon and stirred for 30 nmin, before the addition of
conmpound 28a (30 ng, 0.079 mmol). The resulting
solution was stirred for an additional 4hrs. The

sol ution




76 was then poured in water (50 nmL), extracted with
diethyl ether (3 x 20 nL), washed with a brine
solution, dried with nagnesium sul phate and finally
evapor at ed under reduce pressure. Purification of the
resul ting crude product by f78sh chromat ography using
ethyl acetate (1009 as an eluant gave the desired
compounds 29a in noderate to good yields (40-70% .

[ 0148]

4-{4-[ 2- (4- Cycl ohexyl am nonet hyl - phenoxy) - et hyl | - 4- hyd
roxy- pi peri diraparaion-of piperaginer derivatiyes (Eabled) tril e
(EM 7332): 1H NVR (400 MHzSchéwebone-d6) 5:1.20 (broad
s, 8H, 1.81 (m 4H), 2.00 (m 4H), 2.60 (m 11-1),

3.48 — OH Method a(Z=Br) OH
(m 2% 2875, 31 _o{m 2 2, 2HE lfﬂza“‘g 88(
d2HJ844 Hz), 7.29 (m MA@ ®3 (d, X1 = 8.85
Hz) . {‘)SMgiﬂ'C' Y =H) 30a (X= CFaorCl Y =H)

4-{ 4- ) 8r §5%y°aY 129 2- net hyl - 4- nor phol i n- 4-0yt e Pyl =Cphe
noxy) - @R
et hyl ] -pi peridi rlflugrorrethyl-en [
(EM?@’BST.’lI—N%@*A‘O_/NJI\_/I—tBE —ATETOMe- WEX, G Wm
4H), 2.07 (m 2K),v2.17 (s, 3H), 2.36 (proad s, 4H),
3.37 (s, 2H),1308%6m:v2H), 3.60 (t, 4H3231(x =i By 1) |
3.77 (s, 1H), BeBGrRm:Y26, 4.24 (t, 2H, 1J7R=E3orcl: Y =Chy)
Hz), 6. 88(d, 1H, J=8. 40Hz) , 7. 09(m 2H), 7. 26( dd, 1H, J1=6. 26

Hz, J2=2. 61 Hz), 7.35(d, 1H, J=2. 5Hz), 7. 74(d, 1H, J=8. 85Hz) .
]_ 5@ gents and conditions: (a) Pd,(dba),, Cs,CO;, BINAP, Toluene, 100°C; (b) DMF, TEA, 80°C;

[

4- (4@){”5“—3 Ch» {2508 CByChret PP PRISPUPYE 251 - met hyl ) - phenox
y] -ethyl }-

4- hydr oxy-pi peridin-1-yl)-2-trifluoromethyl-benzonitri
le (EM 7421): 1H NWR (400 MHz, Acetone-d6) 8: 1.01
(broad s, 6H), 1.31 (broad s, 4H), 1.62 (broad d, 4H,

J #537. 36 HZja-(21HGdrdx¥-ethil)-piperhir-Myl ﬁogcﬁl'léﬁt

[ Z !(Zi‘ﬂiﬂ-ﬂ)pg’ I“gglziﬂhaf(mlzm Etinyl-
(dmnzqmtnMSQa)a 26 Hz, J2 = 2.62 Hz), 7.35 (m 3H),
7.74 (d, 1H, j= 8.95 Hz). [ 0151]
4-(4-{2-[4-(1-propyl -3-am nopentyl)-phenoxy] -et hyl }-4-
hyvietor-a:
pi peridin-1-yl)-2-trifluoronethyl-benzonitrile
(EM 7892): 1H NMR (400 MHz, Acetone-d6) 6: 0.79 (m

gﬁ% sg:krh?egk%uﬁépﬁfged%b%h atgSEweld addda PEaBA): (18 ni¥0:015 mmol),
BINAP (13 mg, 0.02 mmol) and cesium carbonate (627 mg, 1.92 mmol). The 4-
bromo-2-trifluoromethyl-benzonitrile (500 mg, 2.0 mmol) and the 1-(2-
hydroxyethyl)piperidine in anhydrous toluene (1.5 mL) was added to the
Schlenk tube and the solution was then heated at 100°C overnight. The resulting
solution was diluted with ethyl acetate (25 mL), filtered on celite, and
evaporated under reduce pressure. Purification of the resulting crude product

- by flash chromatography using ethyl acetate (100%) as eluant gave the desired
compound 21 (60 mg, 10%). TH NMR (400 MHz, Acetone-ds) &: 2.55 (t, 2H, ] =



77 1H), 3.55 (m 3H), 3.85 (m 2H), 4.22 (t, 2H | =
6.63 Hz), 6.87 (d, 2H, j = 8.65 Hz), 7.23(d,2H, J=8.54
Hz),7.27(d, 1H, J=2. 57Hz), 7. 34(d, 1H,J=2. 45Hz) , 7. 73 (d,
1H, J= 8.87 Hz). [01521

4-(4-{2-[4-(1- propyl pyr ol i di%%e) - phenoxy] - et hyl } - 4- hyd
roxy- piperidin-21-yl)-2-trifluoronethyl-benzonitrile

s R Do W)™ %% Vorpdy B8 Y i S iy s o),

éé.?@ Sf.(dnlﬁ ]ﬂ:')= 6, % Az ](ZLJ22 3('1_"sz Fssﬁl(zdﬁﬁrﬁk 243 Bk, (MFeRd1H, | =

(&ﬂ&k&93.47(n12FD,3 86(m 2H), 4. 22(t 2H, J=6. 63Hz) , 6. 87(
d, 2H, J=8.65 Hz), 7.19(d, 2H, J=8. 55

Hz), 7. 26(dd, 1H, J16. 29Hz, J2=2. 57Hz), 7. 34(d, 1H, J= 2.46
HRdethdd p3sdetbxpfimehtal rgé:dlfﬁ'é forl\é%frgmum@ﬂ' peridine
derivatives of type 29b coul d be obtained by the sane
synt heti c pat hway, as were used for conpounds 29a. 78
Preparati on of piperazine derivatives (Table 3) Schene

5-CH Mthod a (Z=Br) --~rOH NCXx Y Z+ HN'
N@é‘%]?r Met EL (f’Bgﬁo-@@g\{%éra%n@(ﬁfﬁ%@o%ngzhﬁp
obeﬂqmtﬁke (ﬂ-ﬁ)) R Br /- ~NF NC NNF d -

To a solution of alcohol 30a (35 mg, 0.12 mmol) in dichloromethane (4 mL) at
0°C were added potassium carbonate (71 mg, 0.51 mmol), triphenylphosphine
(88 mg, 0.34 mmol), and carbon tetrabromide (112 mg, 0.35 mmol). The solution
was allowed to return at room temperature and was stirred for 90 min. The
resulting solution was diluted with dichloromethane (25 mL), washed with a
10% sodium bicarbonate solution and filtered over a cotton plug. Purification of
the resulting crude product by flash chromatography using ethyl
acetate/hexane (7:3) as an eluant gave the desired compound 31a (22 mg, 60%).
1H NMR (400 MHz, Acetone-de) 8: 2.71 (t, 4H, ] = 5.12 Hz), 2.82 (m, 2H), 3.56 (m,
6H), 7.27 (dd, 1H, J1= 6.23 Hz, ]2 = 2.61 Hz), 7.35 (d, 1H, J = 2.53 Hz), 7.78 (d, 1H,
] = 8.84 Hz).

[0155] General procedure for the synthesis of compounds 32a:

To a solution of appropriate phenol (0.09 mmol) in dimethylformamide (1.5 mL)
was added cesium carbonate (0.150 mmol). The solution was heated at 70°C
under argon and stirred for 30 min, before the addition of compound 31a (22
mg, 0.06 mmol). The resulting solution was stirred for an additional 4hrs. The
solution was then poured in water (30 mL), extracted with diethyl ether (3 x 15

mL), washed with a brine solution, and finally dried with magnesium sulphate.



XY F3C 3la (X=CF3orCl; Y=H) 32a (X=CF3orCl;Y=H b (X
=CF3or d; Y=CH3) b (X=CF3or d; Y =CH)
Reagents and conditions: (a) Pd2(dba)3, Cs2CCO3, BI NAP
Tol uene, 1Q0C, (b) DM, TEA, 80C;, (c) PPh3, CBrd4,
K2CO3, CH2Cl 2, rt; (d) phenol8R, Cs2C03, DMF, 70C

[ 0153]

PGS O (¥ epbing. Eren BEpdict |5 Has ohasmatopbipny  using
pﬁﬁc@\?&oﬁi&lﬁh@/ 9edtonE ’(93 ﬁqg%ﬂ ﬁ%ﬂ%&g the dedlRed Q%rgé&%ned 32a in

Bl NAP" (13 cesl um car

(ﬁﬂieu@cg ylel@ Z225%6)p| ) The 4
bronmo-2-trifl uoromnethyl - benzonltrlle (500 ng, 2.0
mol ) and the 1-(2- hydroxyethyl)piperidine in

B e S S T e

oeifhiqrbmetHylpbeasenitriled EM-I26R)i GINMR (€00 MEE Avkiohe-ds) 5:

 ooben BE AR, 258 e 2 52%?%%439%%%@5&15@1&&)%19 ¢
LERb Lo ST RS 2 dl 1A E0SO TR DU 2B A T,

cdhi)@)urﬁ:&ﬂzx(%%@,ll-l,q%SSinj)Jl\/R (400 MHz, Acetone-d6)
8 2.55 (t, 2H, j =79 5.82 Hz), 2.65 (t, 4H, | =
5.00Hz), 3.52 (t, 4H, j = 5.11 Hz), 3.65 (t, 2H, j =

PG71E) 11 SR Gometydtmppmbplipomsshylhsngey)sipy Tl
7%(1&&’5!1131:?’1}8’2-&% o 7)‘] Qeﬁzoxﬁ]ﬁ@leeﬂﬂﬁﬂml aH NMR (400

procedure for conpound 2
44\[1112( AeeBonﬁde)eﬂ ﬁ;ll9)(s FHer.35 |(broadysl FHR AT (t, I4{Irbr]e=rﬁ3121§rllz) 2.88

S5 95 34D B 2 Sedt b ST S b A 82 He),

ag dl@’d(t ghossgmgr@@ﬁei 9K, fL 796 }&) SA09TR! A1), 7.26 (dd, 1H, Ji =

tri phény
6.26 Hz, ] = 2.60 Hz), 7.35 (d, 1H, ] = 2.49 Hz), 7.76 (d, 1H, ] = 8.84 Hz).

Note: The piperazine derivatives of type 32b could be obtained by the same

synthetic pathway, as were used for compounds 32a.



(88 mg, 0.34 mmol ), and carbon tetrabrom de (112 ny,
0.35 mmol ). The solution was allowed to return at
roomtenperature and was stirred for 90 mn. The
~resulting solution was diluted with dichl oronethane
(25 nL), washed with a 10% sodi um bi car bonate
solution and filtered over & cotton plug. Purification
of the resulting crude product by flash
chr omat ogr aphy using ethyl acetate/hexane (7:3) as an
el uant gave the desired conmpound 3la (22 ng, 60%. 1H
NVR (400 MHz, Acetone-d6) 8:2.71 (t, 4H | = 5.12 Hz),
2.8P 2% |5 R
6H) , '7%( dd, llxl—clé\l 1=6. gélzL JC.:Z(:)ZI\%IlJI—%)SI '71'13%% El)ﬁpfllgpggé
),7.78(d,1H, J=8.84Hz). [0155] General procedure for
the synthesis of conmpounds 32a: To a sol ution of
ap P i Beteloptiohelow, (0w asmb| Gample gty df imitafiato are severa

' cesj. um car bonat . 150 mmo
pké%f’%f: ?%t%calm"ggﬁ-w?%ﬂgogs a “urkt tﬁféijrgr '3 rgg%%vg ncc?rg?‘?‘#de @w'% 48 for
syls@imidQusll NOtHee fcdnepduirisasidiht | igRefior QFRBHIMhatbRA {éZeof, may be
uQ%HaO'OG nmol ). The resulthﬁﬁgolutlon was stirred for

dripeq ofntor inrmdslitioh o) BMHIRE oRhevaencentntipo wf adtiye ingredient

t.er 0, m), extqracted with diethyl.ether (3 x.15
mitf b vt il o ReE AhEE al'chlblet Ratis®] ML alibulfid nd types of
ottlef thoP@BBRS ithiP hish BO &icBudBare Rb1I Eh&ahk iiPMeQkt. t he

resulting crude product by flash chromatography using
di chl oronet hane/ acetone (95:5) as an el uant gave the

desired conpound 32a in IﬂBﬂQ?ﬁﬁf yield (25% . [0156]
4-{4-[2-(3, 5-Di fl uoro-phenoxy) - ﬁyl]-piperazin-l-yl}-
2- (trifluoronethyl)-benzonitrile (EM7263): 1H NWR
(400 MHz, Acetone-d6) 8: 2.76(t,4H,J=5.16
Hz), 2. 89(t, 2H, J=5 (Peppositiorsayitablg foy imjectipry ) | 4. 19(t
2H—TT =% : 65Tty 3H, 7 3=
6. 28 m,ﬁ‘gé‘i‘%gssm), .30 (d, “Welght %

)

1H, J=2. 44Hz), 7. 73(d, 1H, J58.(BBedight ¢fkbbalkcomposition

EM-7148 7 5

Ethanol 6.4
Na(l 0.8
Water 86.9

Benzyl alcohol 0.9




pi perazin-1-yl}-2-(trifluoromethyl)-benzonitrile

(EM 7547): 1H NMR (400 MHz, Acetone-d6) 8: 2.19 (s,

3H), 2.35 (broad s, 4H), 2.77 (t, 4H | = 5.12 Hz),

2.88 (t,2H,J=5.59 N '

Hz), 3. 37(s, 2H), 3. 54(t, 4H, J=5.82Hz) , 3. 59(t, 4H, J=4. 62Hz)

,  4.17(t, 2H,J=5.59

Hz), 6.87(d, 1H, J=7. 96Hz) , 7EQ] NP , 7.26(dd, 1H, J1=

6. 26Hz, J2=2. 60 EEs

Hz), 7.35(d, 1H, J=2. 49Hz) , 7. 7d@@abletH, J=8. 84Hz) . Note: The
i i i tives of tvne 32h could be_obtaine

by the sHigediepht hetic pal hway, as WeighiPed: f or
compounds 32a. 81 PHARI\/ACEL{R;,%E OVPESRAL Sﬂ% ﬁ_){épﬁLES
[0158] Set forth below,_ by way of’ exanp eéoa hot. of

EM-48ati on, are several pharnaceuti cad.0conpositions
iz ve compound EM 7148 faor

Ut zi-nga preferred-act B .
Geladineni ¢ use. Other conpounds of the idVention or

Lg%n'sufndifon thereof—may pe—used—1r 'gu: of—(or—
addrti on to) EM 7148. The| concentrati oh™of active

Ssthef edi ent nay be variedjover a w degygnge as
di scussed herein. The amolunts and types of other

ingredients that may be included are well known in the
art. EXAMPLE A Conpositi ' e for injection

I ngredi ent Wi ght % ( by \Ag?.a#tﬁ’f(ﬁ?i otal conposition)
EM 7148 5.0 Ethanol 6.4 Na.Cl 0.8 Witer 86.9

Benzyl al cohol 0.9 82 EXAMPLE B
B - Gelatin capsule

Ingredient Weight %
(by weight of total composition)
EM-7148 20.0
Lactose hydrous _ 62.0
Starch : 4.8
Cellulose microcrystalline 12.8
Magnesium stearate | 0.4

[0159] Other anﬁandrogens (i.e. EM-7105, EM-7203 or EM-7363) may be
substituted for EM-7148 in the above formulations. For combination therapies, 5alpha
reductase inhibitors, 17beta-hydroxysteroid dehydrogenase type 5 inhibitors and 17b-
hydroxysteroid dehydrogenase inhibitors type 13 could be added at weight % (with

prorata reduction of other components).



Tabl et I ngredi ent Weight % (by weight of total
conposition) EM 7148 20.0 GCelatin 5.0 Lactose 47.5
Starch 27.5 EXAMPLE C Gel atin capsule 1ngredient

Wei ght % (by wei ght of total 8§onposi tion) EM 7148
20.0 Lactose hydrous 62.0 St®rch 4.8 Cellul ose
mcrocrystalline 12.8 Magnesium stearate 0.4 [0159]
O her anti androgens ¢y V7105, EM 7203 or EM 7363)
may be substituted for EM 7148 in the above

formul ati ons. FGengmsiioneduiabletfbeirdggaties, 5al pha

radiuct aca 1. nhi hi fAFL 1 7hat a h\ldr oxvvet araid

a\é‘ﬁ;a;ogéﬂ%@é‘?wpe 5 inhiitors andvYgight%
bt added ot wei aht o (ui 1] (2t Mebrs AL FORRbRR ) E
Eniegent s). 83 EXAMPLE D Conposition5euitable for
injection Ingredient Weight % (hy weight of total
Rivagiersde i on) N 0.4
Ethanol 6.0
NaCl 0.8
Water | 86.9
Benzyl alcohol _ _ ‘ . 0.9
EXAMPLE E
Tablet
Ingredient Weight %
(by weight of total composition)
EM-7148 20.0
Finasteride 1.0
Gelatin 5.0
Lactose 46.5

Starch ' 275




EM 7148 5.0 Finasteride 0.4 Ethanol 6.0 NaCl 0.8
Water 86.9 Benzyl alcohol 0.9 EXAMPLE E - Tabl et

I ngredi ent Wi ght % (by wei ght of total conposition
EM 7148 20.0 Finasteride 1.0 GCelatin 5.0 Lactose
46.5 Starch 27.5 84 EXAMPLBBF Gel atin capsul e

I ngredi ent Wei ght % (by wei ght of total conpositionh
EM 7148 20.0 Finasterd Lact ose hydrous 61.0
Starch 4.8 Cell ul ose%&&&& alline 12.8 Magnesi um
Stearate 0.4

Gelatin capsule

Ingredient Weight %
(by weight of total composition)
EM-7148 ' 20.0
Finasteride : 1.0
Lactose hydrous . 61.0
Starch 4.8
Cellulose microcystalline - 128
Magnesium stearate | 0.4
EXAMPLE G

Composition suitable for injection

Ingredient Weight %
(by weight of total composition)
EM-7148 5.0
EM-1404 | 5.0
Ethanol 6.0
NaCl 0.8
Water 823

Benzyl alcohol 0.9




EXAMPLE G Conposition suitable for injection

I ngredi ent Wi ght % (by weight of total conposition)
EM 7148 5.0 EM 1404 5.0 Ethanol 6.0 NaC 0.8 Water
82.3 'Benzyl alcohol 0.9 85 - EXAMPLE H Tabl et

| ngredi ent Wi ght % (by wei ght850f total conposition)
EM 7148 20.0 EM 1404 20.0 Celatin 5.0 Lactose 27.5
Starch 27.5 EXAWMPLE | GCel atin capsul e | ngredi ent

Wei ght % (by wei ght of total conposition) EM 7148
20.0 EM 1404 20.0 EXAMPLEH

Tablet
Ingredient Weight %
(by weight of total composition)

EM-7148 20.0
EM-1404 : | 20.0
Gelatin 5.0
Lactose 27.5
Starch 27.5

EXAMPLE 1

Gelatin capsule

Ingredient Weight %
' (by weight of total composition)
EM-7148 20.0
EM-1404 20.0
Lactose hydrous 42.0
Starch 4.8
Cellulose microcrystalline 128

Magnesium stearate ' 04




Lact ose hydrous 42.0 Starch 4.8 Cellul ose
mcrocrystalline 12.8 Magnesium stearate 0.4 86
EXAMPLE J Conposition suitable for .injection

I ngredi ent Wi ght % (by wei ght of total conposition)
EM 7148 5.0 EM 1791-0.4 Eth®nhol 6.0 Nad 0.8 Water
86.9 Benzyl alcohol . 0.9 EXAMPLE K Tabl et

I ngredi ent Wi ght % (by wei ght of total conposition)
EM 7148 20.0 EM 1791 20.0 Starch 27.5 Gelatin 5.0
Lactose 27.5 87 EXAERAMEPLE j

Composition suitable for injection

Ingredient Weight %
(by weight of total compositio'n)
EM-7148 5.0
EM-1791 0.4
Ethanol 6.0
NaCl 08
Water 86.9
Benzyl alcohol _ 0.9
EXAMPLE K
Tablet
Ingredient Weight %
(by weight of total composition)
EM-7148 20.0
EM-1791 20.0
Starch 27.5
Gelatin _ 5.0

Lactose 27.5




Gel atin capsul e I ngredi ent Weight % (by wei ght of
total conposition) EM 7148 20.0 EM 1791 20.0
Lact ose hydrous 42.0 Cellul ose mcrocrystalline 12.8
Magnesi um stearate 0.4 Starch 4.8 [0160] The
i nvention has been described 84 terns of preferred
enbodi nents and exanples, but is not |imted thereby.
Those of skill in th il] readily recognize the
broader applicabili t%%%ofpe of the invention which
is limted only by U&amgagmﬂecl ainms that issue from
+this application or any patent application clainng
priority Ingredienty or indifectly) heWsight %8 \Wiat |s
claimed is: 1. A conpound Wwhich: a). binds an androgen
receptor; b) interferes di re@yl‘ye‘gi‘tf’ﬁﬂtiﬂe‘iﬂmwwl?%
BEaf7x4812 of the androgen receptor by E@ans of —a—chatn
ifficiently parrow and | opg to pass through a channgl
EM-47Hg a steroid active gite to helizgp2;, and c)
Foeks—a—norral—helix 12-ppsitioning when the androggn

ﬁ@é\éﬁ)@?‘drf’gs bound by an apgonist. 2. T#30conpound of
i T o

n
~
a

ecu
Magnesium stearate _ 0.4
Starch 48

[0160] The invention has been described in terms of preferred embodiments
and examples, but is not limited thereby. Those of skill in the art will readily
recognize the broader applicability and scope of the invention which is limited only
by the patent claims that issue from this application or any patent application

claiming priority (directly or indirectly) hereto.



A B ABwerein\" ~is a nucleus able to bind to the
steroid active site of the androgen receptor; and
wherein Ris a chain approxi mately perpendicularly
positioned to the plane A B of the ~ nucleus,
contai ning an aromatic or h# eroaryl ring and being
sufficiently narrow and | ong to pass through the
hannel joining the steroid active 89 site to helix
Wha%?‘g er‘iia ing at | east one polar functional group
1. di AtapgRéntdrwRchhe A B ~~ nucleus by 6 to 10
angstrons and sel ected fromthe group consisting of
a) cabibdﬂyh andmg‘e@rrectm’wlsul foxi de, sulfinde, anne,

id d t
b) Tty sy & ey eh e Bl Rk alutseRaBedier by
meah®|df QW HASN %ﬁfﬂt‘féﬂﬂyenarr&v/ ar\d Wing fo BissHr &1 cRafid] é@ﬁlung a

1 nes represent optional onds wherein D1s sel ect
sterdidawtivhgtgrochglixc@nendt i ng of an aromatic noiety, a

o 1 bERC fatel BBt 1B BefmEsiort e yisbery HebBisR tRgund by
anaggg,;hsp:%) | ower al kyl; wherein R3 and R4 are

I'ndependent |y sel ected fromthe group consi sting of
hydr ogen,

2. The compound of claim 1, or a salt thereof, having the schematic molecular

formula:

RN
A B
wherein \/ is a nucleus able to bind to the steroid active site of the

androgen receptor;

and wherein R is a chain approximately perpendicularly positioned to the plane

7N
A B

ofthe “~——" nucleus, containing an aromatic or heteroaryl ring and being

sufficiently narrow and long to pass through the channel joining the steroid active



hal ogen, nitrile, -COCH3, -SO2CH3, nethyl, and

hal ogenated nethyl; and wherein at |east one of R3
and R4 is not hydrogen. A B 4. The conpound of Claim 2
wherein the nucleus is selected from the follow ng
moieties: 90 N-r," ,IWWLOBNVI NQI NW ~ R/
R44R4Ra R3 R3 R3 R3 RioRioOll r Rs S RB R4

a V\/nere n dotte S r prese t opti
Sltebmq@ ing 2blsastenela; %&%ﬁg 8FRYR distarices g@m the
f he group consisting of hydrogen, hal ogen,
Anitrile COCH3, -SM2CH3, -N02, -OCH3, -SCH3,
al kyl s oxi de, . al kyl sul fone, al kyl thyl , and
Mi BHClgEt Ry P, 10 4l aperome and sdected Bopt thegTatg cRasisting
of &a% f sn.m{r om 1foliR ShifiniFde AMink! feONL M&Q%@%ﬂa‘téimry

e group consi'sting of hyd rogen,
anhy@huunyi;alt.hal ogen and nethyl; and wherein W is
sel ected fromthe group consi st | ng of -CH2-, oxygen
and sul phur. 5. The conpound of Caim2 wherein R has

the follow ng structure: N
A B

3. The compound of Claim 2 wherein the " nucleus is has the

following structure:

wherein dotted lines represent optional bonds;
wherein D is selected from the group consisting of an aromatic moiety, a heterocyclic
moiety and a cyclic moiety;
wherein R; is selected from the group consisting of hydrogen and (C:1-Cs) lower alkyl;
wherein Rs and R4 are independently selected from the group consisting of hydrogen,
halogen, nitrile, -COCHs, -SO,CHs, methyl, and halogenated methyl; and wherein at
least one of Rsand Rsis not hydrogen.

TN
A B
4. The compound of Claim 2 wherein the " nucleus is selected from

the following moieties:



Z2 Z1 E ~Cn HnN+2 wherein nis an integer selected
fromO to 3; 91 wherein dotted |ines represent
opti onal bonds; wherein E is selected fromthe group
consi sting of an aromatic noiety and a heteroaryl
noiety; wherein Yis a spaE@ng group having one to
four atons; wherein ZI is a hydrocarbon noiety

addi ti onal | y having at |east one carbonyl, sulfone,
Q) | faxi de grgup 2 Nytrogen aton1separated\from E
f by“g%ﬁ/?' four" rﬁ?gr enijnt *btdhs andlsald n(trdgen

- NeiAg an ‘anine
quat er nary ﬂﬂﬁ;
R4 xygen, R, Stp

sel ected from ghe group conS|sthng of hydroge
f1 dorine, chlorine® bronine, iodineg, cyano; nitra, ,
trifluoronmethyl, alkoxy, d-C5 straight or branched

al kyl, C2-C5/straight or branched al kenyl, and C2-C5

st r ai Bd~ ory/prRuached al kynyl. 6. The conpound of Caim

2 having khe following nol ecular formula, or g salt

thereof ;- 22 H +2 2 R3 R2 wherein n is an ipteger
sel echgd flomO to 3; wherein dotted Ljneg. rgpresent
opt i onal” Y8 dS7wmherein D Hs sel ecte h® group
consi st i ng _ap ar iety, a clic
R3 ~ /
Rq , and Rs

wherein dotted lines represent optional bonds;

wherein R3and R4 are independently selected from the group consisting of hydrogen,
halogen, nitrile, -COCHs, -50-CHs, -NOy, -OCHs, -SCHs, alkylsulfoxide, alkylsulfone,
alkyl, methyl, and halogenated methyl; wherein at least one of Rs and R4 is not
hydrogen;

wherein Ry and Rio are independently selected from the group consisting of
hydrogen, hydroxyl, halogen and methyl; and

wherein W is selected from the group consisting of -CH>-, oxygen and sulphur.

5. The compound of Claim 2 wherein R has the following structure:
Z3
Z4

N

/Can+2

wherein n is an integer selected from 0 to 3;



noi ety and a cyclic noiety; 92 wherein E is selected
fromthe group consisting of an aromatic noiety and a
het eroaryl npoiety; wherein R2 is selected fromthe
group consi sting of hydrogen and | ower (Cl-C3) alkyl;
wherein R~ and R4 are inde®@ndently selected fromthe
gr oup conS|st|ng of hydrogen, halogen nitrile,

al kyl sul f oxi de,

Whe%e%%ﬂ P%?Ferep r%\ﬁe%/?pt‘?qﬂgﬂ_lﬁw S;and hal ogenat ed net hyl
wheiie i) salecte@@$lon® e Ofr ragug&%lg%‘h > ¥4 ar&?{gﬁco a‘? 8% and a

wherein Y is a spacing g avi g one t our
hetewne)rlenwetza, is a hydr ocar bon noi ety additionally having
east_one carbo sul fone or sul foxi de group or

Wherr?“f #@%ﬁpaacﬂ%grgg ‘E‘Bﬂ op¢ Q‘Erlﬁo%e to four

hetelt} &1,VRNA a Sk
L e e A
sulfogg) pr sglfowgpm gnoalpl gx; ahxquoggn Gihblar sepayged, fréml PIBy on®'to four

rogen at o erein Z2 is selected fromthe
b0 9858! 7 A S B o o e, o N-ovide,
ulfiliddione y CHARRnidth! t
i koxy,aéﬂé%ﬁ?trr ai ght o@hbéégnc%{%gﬁ%h%@r% ?ﬁé.‘-gcgther oxygen,

sulphuy girgitrogen oawched al kenyl, and C2-C5 straight or
bra ound of. daimb5 wherein Y

hed Th
oA B W e DTRG0
bronuﬂé"zllld@h@' cyahé, nﬁf‘@%%rorﬁ@l‘iy%k@kf M-k (%%lg%%t 3 branched

from the giou consi sting of

alkyl, €mg's straighthe branehed atkenf], ﬁi\dﬂ:r-}Cé sﬂaﬁglﬁldﬁ b¥ariched alkynyl.
-CH2CH2O-. 9. The corrpound of Claimb5 wherein Eis
sel ected fromthe group consisting of phenylene and

6. MIMR-RURTUdIbLEIN q‘\\éjvu%nﬂi\e%ﬁfuw Eoléd?ﬂ% e?% Igrxl a salt

a para position wth respect tot rou

thereof:t r ogen atom of Zi is separated fromthe phenyl ene
or nono-substituted pyridyl ring by one intervening
atom

wherein n is an integer selected from 0 to 3;
wherein dotted lines represent optional bonds;

wherein D is selected from the group consisting of an aromatic moiety, a heterocyclic

moiety and a cyclic moiety;



93 10. The conmpound of Caim5 wherein Z1 is sel ected
fromthe following noieties: CH3 CH3 HCH3 HH N CH3
NN~HNH H I HN NNOCH3r CH3 CH3 CH3, CH3 r , r .
H3 CHS HH3 NNH H NHICHCHIC 3C3 CH3C H3 CH3
CH3r H3C ~H3 H3 CH H3C N HHNH3NH S 3

H3C CH3, O 0 HH 11 NN 101 S Z | &ZCQuOyN~~ Z 1 O- N

whreif 1t i§~s“éh%'te¥1 @&nothezgirod}; IE'BHélsthg f th Yarbnatic moiety and a
heteroaryl moiety;

wherein R; is selected from the group consisting of hydrogen and lower (Ci-Cs) alkyl;
wherein Ras and Rs are independently selected from the group consisting of hydrogen,
halogen, nitrile, -COCHa, -S502CHs, NO,, OCHs, SCH3, alkylsulfoxide, alkylsulfone,
alkyl, methyl, and halogenated methyl; wherein at least one of Rs and R4 is not
hydrogen; —
Whe_rein Y is a spacing group having one to four atoms;

wherein Z; is a hydrocarbon moiety additionally having at least one carbonyl,
sulfone or sulfoxide group or nitrogen atom separated from E by one to four
intervening atoms, and said nitrogen atom being an amine, an amide, an N-oxide, or
a quaternary ammonium salt, Zyoptionally, having other oxygen, sulphur, o;
nitrogen atoms; and

wherein Z> is selected from the group conéisﬁng of hydrogen, fluorine, chlorine,
bromine, iodine, cyano, nitro, trifluoromethy!, alkoxy, Ci-Cs straight or branched

alkyl, C>-Cs straight or branched alkenyl, and C»>-Cs straight or branched alkynyl.

7. The compound of Claim 5 wherein Y is selected from the group consisting of -
MCH>CH>-, ~-CH.MCHg>-, and -CHCH2M-, and wherein M is selected from the group
consisting of -O-, -5-, -502-, and -CHo-.

8. The compound of Claim 7 wherein Y is -CH2CH2O-.

9. The compound of Claim 5 wherein E is selected from the group consisting of
phenylene and mono-substituted pyridyl and wherein Z; is located in a para position
with respect to the group Y and the nitrogen atom of Z; is separated from the

phenylene or mono-substituted pyridyl ring by one intervening atom.



Z1Y SNHHH NHand O wherein Ti is selected from
the group consisting of hydrogen, |lower G -C6 al kyl,

al kyl ene and aryl or ZI fusioned with the Cycle E
forms a bicycle noiety selected fromthe group
consistingof : 94 ol o®(0oo0 00212z Z |

Z', , Z, z'" wherein Ti and Z' 2 are each |ndependently
hydrogen, |ower Cl-C6 al kyl, alkylene or aryl. 11.
The conpound of Caim3 vvherei n Dis selected fromthe

10. gmyporﬁpgéﬁ& bi @glmfs wv,@reﬁl Wieldlrel frHinthe %Wg@o@fsz

CH3 W H3C CH3
R50-| N*N(HSNH31111 W1 W R7 R Ro R6 R5 N
/ Rs R5 R9 o
oh R
N\/ N~ N\/ HaC... N\/
CH3
?Hs Hs H H

»vv o jlr e Y

CHy,

(0]
\ || Z'10,C 0) N 0} N
== Lhat’ S NG ~ S ~
Zy

’

H H H H

NTN\/ Z'1/N\“/N\/

, NH ,and o

N N
2.1/ T ~ 2.1/
S

4

wherein Z'1 is selected from the group consisting of hydrogen, lower C;-Cs alkyl,
alkylene and aryl or Z; fusioned with the Cycle E forms a bicycle moiety selected

from the group consisting of :



RS OH/NHRR8 " iN--~" RIO -NR7 W7, Oand RO
wherein WL and W2 are independently selected fromthe
group consisting of -CH2-, oxygen and sul phur;
wherein R, R6, R7, and R8 are independently sel ected
fromthe group consisting & hydrogen and (Cl-C3)

| ower al kyl; and 95 wherein R9 and Rio are

el ecéed fromthe grct?ip consi sty

(CH2)IZO 12 RA NO ZJvherel nnigan interger Zyom1l to

3. wherein Ra and Rb are i ndependent |’y sel ected from
whereip ZgrandpZ e v pach ingependemjlyrhygngerciower 614y laliamcalkylene or
arv] G2 C6 al kenyl; wherein Ra and Rb together may forma
Vori ng; wherein R3 is selected fromthe group consisting

of hydrogen, hal ogen, OCH3, SCH3, al kyl sul foxi de,

al kyl sul fone, nitrile, NO2, alkyl, nmethyl, and
11. trWICQEPR%’@drﬂfIGamérVéh@TemD lisssedestest froth the growjh conpisting of

consi sting of halogen, nitrile, -COCH3, -SQ2C, and

- NO2; vvherei n Ri and Rig are independently sel ect ed

frorW: roup conswstl ng of

CH3 %N\
Wi W

CH3 Wi CH, 1
H3C CH3
WZY\N/ W2 R I
N SR
e _N S N
CHy Rg
Wj W, , Ry ,
Re R4o
Re st)\N/ Re Rs Re
Rs R (&
N 7 o]
OH -~ W)\Rs N\)§< N\< R1o
N R )\ R7 -
e 7 , w , O and Rg

wherein W1 and W are independently selected from the group consisting of

-CHz, oxygen and sulphur;

wherein Rs, Re, R7, and Rs are independently selected from the group consisting of
hydrogen and (C:-Cs) lower alkyl; and



hydrogen and G -C6 | ower alkyl or Rii and Ri g together
forma heterocycle optionally having anot her

het er oat om sel ected from the group consisting of

ni trogen, oxygen, selenium siliciumand sul phur. 13.
The conpound of Caim2 haWng the follow ng nol ecul ar
formula, or a salt thereof: 96 Ra Rbo R3I NR11 R4 N

e GO0 T2 b e 30 | Sty Bl o

h dfd ) QD HRIcgeAahd hetAylof  hydrogen, Cl1-C6 al kyl
Y gg Czﬁi%)g keoge mhere|¥1 Ra and Rb together may form

ring; V\,hereln R3 is selected fromthe group

E;' §ﬁt¥lf‘?’ f‘ﬂ eor}ycg g&?&ﬁ? 15 gﬁg E‘?]-[C}“erlg mEBEUIa&fﬂgpula, or a salt

therg@ft hyl, and trifluoronethyl; wherein R4 is selected
from t he group consi sting of hal ogen, nitrile, -COCHS3,
-S2CH3, and -NO2; wherein RL1 and R]_Ralrﬂb
i ndependently selected fromt he group ¢ RI ng of
hydr ogen andrCl- C6 I{r aI Kk or nd %12 t oget her

forma heterogycle o 2haV| not Me2

het er oat S ed f the groyp” consisting of

ni t rogen, xyy | epi um siliciumand sul phur; and
wherein R13 is sel ect fromthe group consisting of
hydrogen, hydroxyl d&d O-C6 |ower alkyl. 14. The

whef QRGN ifergirdgipd 03Y' 10 the Tollowng molecular

wherein Ra and Rb are independently selected from the group consisting of
hydrogen, C1-C6 alkyl and C2-C6 alkenyl; wherein Ra and Rb together may form a
ring; '

wherein Rs is selected from the group consisting of hydrogen, halogen, OCHs, SCHj,
alkylsulfoxide, alkylsulfone, nitrile, NO, alkyl, methyl, and trifluoromethy};

wherein R4 s selected from the group consisting of halogen, nitrile, -COCHj,
-SO2CHs, and -NOy;

wherein Ri1 and Rpz are independently selected from the group consisting of
hydrogen and C;-Cs lower alkyl or Ri1 and Rz together form a heterocycle optionally
having another heteroatom selected from the group consisting of nitrogen, oxygen,

selenium, silicium and sulphur.

13. The compound of Claim 2 having the following molecular formula, or a salt
thereof:



thereof: Ra Rb R3 ON R11 (CH2)n Rl12 R4 O Rl14 RI16
R15 wherein nis an interger from1l1l to 3; 97 wherein
Ra and Rb are independently selected fromthe group
consi sting of hydrogen, C-C6 al kyl and C2-C6

al kenyl, wherein Ra and Rb %ogether may forma ring;
wherein R3 is selected fromthe group consisting of
hydr ogen, hal ogen, OCH3, SO , al kyl s'%lfom de,
al kyl sul fone, nitrile, NO2, alkyl, ,Rbnd
trifluoronethyl; wherein R4 is sel ect ed %lﬂl,g group

consi sting Bfg, haI ogen, nitrile, and
-NO2; wher ei p—R 2 af@Hodelepdndeit | )Rszl ect ed
fromther g , [ of hydgygen”and Cl-C6 | ower
al kyl, or whees [ 2 together forma

het erocycl e havttdy anot her heteroat om

whe?&h% L SH ufn{eeé?r%qngrtﬁggp consi sting of nitrogen,

oxygen, um  SiTicium and sul phur; wherein R14 is

wheseheRbeahd rRin drb eirglepepd@nlys iselette@ HonhWHE OfRIUp consisting of
hydr ox and C-C6  lower alkyl, wherein R14 and Rls

hydeﬁj’@t TC%%"‘ g g-Co alkgny], rY’d\Qi?mCBIa and Elg@t}}ea:lmay form a
gvvherel n RL5 is selected fromthe group consisting of
hydrogen and C1-C6 | ower alkyl, wherein Rl4 and R15

whemgetgheselewd hronmtie @%uﬁ&dhlsi@ﬂn lof %d@’gehehﬁbgea{ DEH,, SCH;,
d wherein R16 is selectedfromthe rou sisting

ﬂkyaumwmeogllsﬁlsalafen@ﬂ@e INQe rallglk ;Ileth}’li@d Mbmrpwﬂmyl
Wheg%lﬁ's %t &leqpédeﬁ&lnatﬂe %‘tr(;ﬁjﬁ: ct:cynrmesnsn%l of %%%eg rr%g']ﬂ% ,h fcc%f—’lb‘,p
-SO»CHs, and -NOz,

wherein R and Riz are independently selected from the group consisting of
hydrogen and Ci-Gs lower alkyl or Ri1 and Ri2 together form a heterocycle optionally
having another heteroatom selected from the group consisting of nitrogen, oxygen,
selenium, silicium and sulphur; and

wherein R is selected from the group consisting of hydrogen, hydroxyl and Ci-Cs

lower alkyl.

14. The compound of Claim 2 having the following molecular formula, or a salt
thereof:

Ra RDb
Rs 0 N-R11
(CHa)n R12
o,
R14
3 R15R15

wherein n is an interger from 1 to 3;



of the followng, or a salt of thereof: NH N' F3C
F3C ~' F3C S NC \XN~~O CH NC/ \ NxN~~~O/ \ NL".~.0
Jr+i- NC OO0 j~f NHC F3CS/ \ONC--e NC N/
10 o and "/ 16. A pharmaceutical conposition
conprising a pharmaceuti cald7y acceptable diluent or
carrier and a therapeutically effective anpbunt of at

| east one compound _ whi ch: a) binds an androgen
wherein g nd dip 35*} independantly geleeted| §r0m the dgroupt |ccyns15tmg of

it ORGSR B £ PONRITR LSSk TR oo o

ringchannel joining a steroid active S|te to helix 12;
and_d) bl ocks normal helix 12- p05|t|on|ng when t he
whezgin Ra teselecirb 081 thesgllé?@prv@nﬁb;ﬁaﬂ of hydrgen, halpgeryHaCHs, SCH,

i BUEEE L OTRARL 400 80 Sy A5 Sy

whefeim Ryisaeleoteddraralthe tg,i’tﬁI;E@:fnsstng/bf BalogeB nitrile, -COCHa,
-S0O.CHj3, and -NO3;

wherein Rn and Rz are independently selected from the group consisting of
hydrogen and C-Cs lower alkyl, or wherein Ri; and Ri2 together form a heterocycle
optionally having another heteroatom selected from the group consisting of nitrogen,
oxygen, selenium, silicium and sulphur;

wherein Ry is selected from the group consisting of hydrogen, hydroxyl and Ci-Cs
lower alkyl, wherein Ry4 and Ris together may form a C4-Cs ring or C4-Cs heterocycle;
wherein Ris is selected from the group consisting of hydrogen and Ci1-Cs lower alky],
wherein Ri4 and Ris together may form a Cs-Cs ring or C4-Cg heterocycle; and

wherein Rys is selected from the group consisting of hydrogen and C;-Cs lower alkyl.

15, A compound, having a molecular structure selected from the group consisting

of the following, or a salt of thereof:

16. A pharmaceutical composition comprising a pharmaceutically acceptable
diluent or carrier and a therapeutically effective amount of at least one compound
which:

a) binds an androgen receptor;



wherein is a nucleus able to bind to the steroid
active site of the androgen receptor; and wherein R
is a chain approxi mately perpendicularly positioned to
the plane A B of the ~ nucl eus, containing an
aromatic or heteroaryl rin®8and being sufficiently
narrow and | ong to pass through the channel joining

th i,.d ti ite to,hell. 2 d hayi t
b | detieBhoaei; of andiraflah i B dPsehe. oot frepser by
mearts & AYRABUSufRYieRtl) hatfdbvrRAA! 169g&o|8§5§s %ﬁfcﬁfgﬁ‘a{j ?lg ) eﬁ&iﬁing a

group consisting “of carbonyl, “su ne or °s
sterosdihdtivei sike to Ariind?; adli de, N-oxi de, and quaternary

a niumsalt... 18. The phar.maceuti cal conpositio
Q) PRk TATR! Dot B RosiHanigor B MRt PO fgpound by an
agorist! uct ure: R4/ \ D) R3 R2 wherein dotted |ines

represent optional bonds; wherein Dis selected from

the group consisting of an aromatic noiety, an

het erocyclic noiety and a cyclic noiety; wherein R2 is

sel ected fromthe group consisting of hydrogen and

17. (@he%aﬂr@é@ﬁﬁéﬂl %ﬁposi’tﬁﬁi’ 8f Aaffd ™ WhBbif ke comgo%?d has the

i ndependent|y sel ected fromthe group consistin
followjmg sthematichaplegelar formula oz a sa of:- SORCH3, et hyl

and hal ogenated nethyl; and wherein at | east one of

R3 and R4 is not hydrogen. A B 19. The pharnaceuti cal

conposition of Claim1l7 vvherRthe A
|

A B

TN
A B

wherein ~~—_—" isa nucleus able to bind to the steroid active site of the

androgen receptor;

and wherein R is a chain approximately perpendicularly positioned to the plane

RN
A B

ofthe e — nucleus, containing an aromatic or heteroaryl ring and being
sufficiently narrow and long to pass through the channel joining the steroid active

site to helix 12-and having at least one polar functional group distanced from the



nucl eus is selected fromthe follow ng noieties: 100
WNW "OH ~~ I N''" NNWvVvVv RARM RBRRERIR3 RO
RRor RRW - 11 RA\NN\VNO RBI// RAR4A, RS
and R3 wherein dotted |ines represent optional bonds;
wherein R3 and R4 are indeBendently selected fromthe
group consisting of hydrogen, halogen, nitrile,
- , -SQ2CH3, -N02, -OCH3, -SCH3, alkyl sulfoxide,
}( al ky | fone, alkyl, methyl, and hal ogenat ed net hyl;
wherefth at | east one of R3 and R4 is not hydrogen;

\M nniR8leas Uy Rito 18 megstnolap end selbttyd Saine theegrolupmonsibeng
ro nsisting o dr.qgen, . hyd hal d
of carbpR i, PTG O AT ST GBI CeRIED N PHES G| iatermary

amm&&nst 1. ng of -CH2-, oxygen and sul phur. 20. The
phar maceuti cal conposition of Caim1l7 wherein R has
the following structure: Z2 Z1 E /CnHn+2

SN
A B
18.  The pharmaceutical composition of Claim 17 wherein the ~— 7

nucleus has the following structure:

wherein dotted lines represent optional bonds;

wherein D is selected from the group consisting of an aromatic moiety, an
heterocyclic moiety and a cyclic moiety;

wherein R is selected from the group consisting of hydrogen and (C:-Cs) lower alkyl;
wherein R3 and R4 are independently selected from the group consisting of hydrogen,
halogen, nitrile, -COCHa, -50.CHj3, methyl, and halogenated methyl; and wherein at
least one of Rsand Rsis not hydrogen.

TN
A B

19. The pharmaceutical composition of Claim 17 wherein the ~— 7

nucleus is selected from the following moieties:



101 wherein n is an integer selected fromO to 3;
wherein dotted |lines represent optional bonds; wherein
E is selected fromthe group consisting of an aromatic
nmoi ety and a heteroaryl noiety; wherein Y is a
spaci ng group having one td0Pour atoms; wherein Zl is
a hydrocarbon noiety additionally haV|ng at | east one
carbonyl, sulfone, or sulfoxide group or a nitrogen
-al om) raved fronwg by one to four intervening
..atbns anyl sai & n|1r00en atBh béi ny an|an1ne han 2
. i de or. [

: |st|ng of hydrzpen fluorlne ﬁ@lorlne ,
i odi ne, cyano, nitro, trifluoronethyl alkoxy G 25 ,
strai ght or branched alkyl, C2-C5 straight or

branched al k |, and C2-C5 straight or branched
alkynﬂﬁ A phar maceutical conposition of Caim
17 haV|ng|th. foll owm ng nol ecular formula, Ol & sal t
of thereoh RgZl R4 P-D- nHn+2 R3 R2 whereiin n is
an |ntﬁg§r elected fromO to 3; wheregjn ggkﬁﬁa_llnes
represent i‘onal gbonds; 102 wher ei Sh\sé ect ed
fromthe 4§ o,Q@ns s an aro oiety, a
heteroBycllc noi ety B clic Maiety; wherein Eis

selected1ﬁﬂnnthe Reoup COﬂSISt&ﬂg of &Ry aromatic
noi ety and a
wherein dotted lines represent optional bonds;

wherein Rs and Rq are independently selected from the group consisting of hydrogen,
halogen, nitrile, -COCHjs, -502CHs, -NOz, -OCHs, -SCH3, alkylsulfoxide, alkylsulfone,
alkyl, methyl, and halogenated methyl; wherein at least one of Rs and Ry is not
hydrogen;

wherein Ry and Rip are independently selected from the group consisting of
hydrogen, hydroxyl, halogen and methy}; and

wherein Wi is selected from the group consisting of -CHz-, oxygen and sulphur.

20.  The pharmaceutical composition of Claim 17 wherein R has the following

structure:

Zy



heteroaryl noiety; wherein R2 is selected fromthe
group consisting of hydrogen and | ower (d-C3) alkyl;
wherein R3 and R4 are independently selected fromthe
group consisting of hydrogen, halogen, nitrile,

- COCH3, -SO2CH3, NO2, OCH310BCH3, al kyl sul foxi de,

al kyl sul fone, alkyl, nethyl, and hal ogenated nethyl;
wherein at |least one of R3 and R4 is not hydrogen;

wheggig pdp An integergelegted #emyP Bup having one to four at ons;
“&mﬁgﬁpﬁhgd%hegﬁ%g?%Mgg?ﬁgﬁggﬁnglety addi tional |y having

east one ony orie or sul foxi de group or
whengiti r Bgis nsebiceatl Separ thiee grdupo rofsidtingdBE 4D akGrhtic moiety and a
i nterveni ng atons, and said nitrogen atom bei ng an
hetegoargkbmoiety;ani de, an N-oxide, or a quaternary ammoni um

whet@hly is4l spgahg‘%?&yvé]){avigg\é%g % %xﬂeﬁrt% X ygen, sul phur, or

nitrogentato er el rs se ‘ed fromthe group
wheedinsZstis aghpdrdayfbong awvietyl ddditibAalle fﬂa@"iﬂl%1 @t lefdtOfd@arbonyl,

i odi ne, cyano, nitro, trifluoronethyl, alkoxy, C2-C5
sulfeie, T giwlfogidengrawpher a Bitkagen atpocseparatgrghenoE by one to four

. I Yl s - str.aight or branche .
mteﬁ{eﬂ%%tgrr%Z ﬁ&hsgldp ar?é%e%??cé%’gggaﬁ‘pgmﬁ’ S %IF‘IC%’ AP I\-oxide,
sulfidideher ei quateirsarg eheid@duinr ealt,t Agopsdly, m@tdtl‘l& @&ygen,

- MCH2CH2-, - CH2MCH2-, and - CH2CH2M-, and wherein Mis
sulphur,ce% RFORER A% group consi sting of -0-, -5-, -SC2-,

= eyt C jtiongof .Claiim .
whelffl Z B seledll S0, BRAGHRE Yy Sihe ‘@ RRHcke R iflnne, Uribrine,
brominep @sdihé, 0fyadb, Gitad,MrFuorbeietiyl, Hkosy S€h-€Gt Rehifhtos bighched

roup consisting of phenyl ene and nono-substituted
alkygﬁ repatraight oftbsanahed Alkanyl, and Geteastraight qraranghedi alkynyl.
with respect to the group Y and the nitrogen atom of
Zi is 103 separated fromthe phenyl ene or
21. MOTRe pHishddettied deyipditior’ bNQldd DNRaviRgahY €dllWing molecular
atom 25. The pharnaceutical conposition of Caim20
formiplarasiasaltiofthersef: ect ed from t he

Z
Z4
" Y
/
R4 D—CnHn+2
Rs Ro

wherein n is an integer selected from 0to 3;

wherein dotted lines represent optional bonds;



following noietiess: CHB CHS HCH3 HH Na N'0.. 1 [a
, -N-,-,-" H3C., Noml NY" CH3 HNH3 HBC NH N aWw
CH3 3 CH3 CHCH3 ~3 H3 CHB HH3NNH N H3C H3C
H3C /v / H3C CH3 CH3, H3C CH3 H3C H3 H CH3 CH H3C N
y HBCHN 3 NH3C NNH3CIGH3, ~0 ~OHH i N-1I

Il T 102C'__~ OYN,,/ Z. OYN~/ NN /N Z.t Sam Z'1 0
wherein D is selected from the group consisting of an aromatic moiety, a heterocyclic
moiety and a cyclic moiety;
wherein E is selected from the group consisting of an aromatic moiety and a
heteroaryl moiety; _
wherein R: is selected from the group consisting of hydrogen and lower (C;-Ca) alkyl;
wherein Rs and Rs are independently selected from the group consisting of hydrogen,
halogen, nitrile, -COCHs, -SOCHs, NOz, OCHs, SCHs, alkylsulfoxide, alkylsulfone,
alkyl, methyl, and halogenated methyl; wherein at least one of Rz and R4 is not
hydrogen; |
wherein Y is a spacing group having one to four atoms;
wherein Z; is a hydrocarbon moiety additionally having at least one carbony],
sulfone or sulfoxide group or nitrogen atom separated from E by one to four
intervening atoms, and said nitrogen atom being an amine, an amide, an N-oxide, or
a quaternary ammonium salt, Zioptionally, having other oxygen, sulphur, or
nitrogen atoms;
wherein Z; is selected from the group consisting of hydrogen, fluorine, chlorine,
bromine, iodine, cyano, nitro, trifluoromethyl, alkoxy, C;-Cs straight or branched

alkyl, C>-Cs straight or branched alkenyl, and C2-Cs straight or branched alkynyl.

22.  The pharmaceutical composition of Claim 20 wherein Y is selected from the
group consisting of -MCH2CH,-, -CH2MCH>-, and -CH2CH>M-, and wherein M is
selected from the group consisting of -O-, -S-, -50»-, and -CHo>-.

23. The pharmaceutical composition of Claim 20 wherein Y is -CH>CH>0O-.
24.  The pharmaceutical composition of Claim 20 wherein E is selected from the

group consisting of phenylene and mono-substituted pyridyl and wherein Z; is

located in a para position with respect to the group Y and the nitrogen atom of Z; is



OO0 ZIN" .. N~ N2, NH Z S NHand 0, wherein Z'1 is
sel ected fromthe group consisting of hydrogen, |ower
a-C6 al kyl, alkylene and aryl or Zl fusioned with
the Cycle E forns a bicycle noiety selected fromthe
group consisting of : 104 IL<7=01 OOl OOI OO
22722722 z'1, z'1, Z, z', wherein Ti and Z'2 are
ende tI drogen, |lower Cl-C6 al kyI al kyl ene or
sepa;g?g,fer ﬁﬁn%lﬁ’é‘f' RRCBRRQ-ewlpstiteied ryrid Y rrineg brlomerintegvening
atomMher ei n Dis selected fromthe group consisting of W
CH3 WV W2 -NN-NCH3 CH3 CH3 CH3 W CH3 W CH3 W
WV W HA CH3 OHR5 R6 OH N NCH3 Yyt CH3 NRe W RY

25. RGl'he }g)harmaceutlcal composition of Claim 20 wherein Z; is selected from the

following moieties:

oHy  CHa
@N\/ O/N\/ O N _~ H,C.. O N\./ O/
CH3
?H3 Ha y

N H
U CHs \( O/ \<:H3, O/N\é;

CHgz

HsC)\/n \< HaC/j/ \E ch/j/ N\/

HsC CH 3/ HaC

CHs Hsc%
H3C)\/ H\/ e \(c Ozg t /\[ j/

(0]
== NZ= ?l) [ 21020 N\/ , O N\/
/@N ) 2P O 27N

S
v
7 /N 21 \/I 7 0 ¥4 O r’
H H H H H H
. N N N N N
21/ T ~ 2.1/ \lr ~~ Z'1/ TN\/
S , NH ,and 0 /

wherein Z'1 is selected from the group consisting of hydrogen, lower C3-Ce alkyl,
alkylene and aryl or Z; fusioned with the Cycle E forms a bicycle moiety selected

from the group consisting of :



RS RS NRE RS ROARE OH/NNR C-~0 R ),WN R10 /N
R7 R7, Oand RO wherein WL and W2 are i ndependently
selected fromthe group consisting of -CH2-, oxygen
and sul phur; wherein R5, R6, R7, and Rs are

i ndependently sel ected frodD4he group consisting of
hydrogen and (A -C3) lower alkyl; and 105 wherein R9

o0 are |nenently seI eced romthe g oup

Ra Rb Z'N, R11 R3 (C2)n R12 R4 /2 NN,O O\/\,hgs{eln n

is an interger from1 to 3; wherein Fa and Rb are ’
whereinl €peardlefit lage mdbpemct&ixtlfyrlgadrbgm dowepCeap alkyt, alkyléde or aryl.

hydr ogen, Cl1-C6 al kyl and C2-C6 al kenyl, wherein Ra

and Rb together may forma ring; wherein R3 is

sel ected fromthe group consisting of hydrogen,

hal ogen, OCH3, SCH3, al kyl sul foxide, al kyl sul fone,

ni The pharmqeeutical opmpasitidn bf Claith 18 wWheneindbs blected from the
is selected fromthe group consisting of

gm“lgli%g‘gsg" ftrile, -0001, -S02CH3, and -NO2; wherein

Rii and R12 are |ndependently sel ected fromthe group
consi sting of '

2 CH3 Wo W
_N>\\N/ _N/ﬁ
CHs ﬁcn—h %N\

Wy CHy Wy CHy W,
| H3C CHj
W -~ W Re
N CH
S~ /N 3 /N
CHs - Re
W1 w1 , R7 ,
R1o

wherein W1 and W are independently selected from the group consisting of

-CHz-, oxygen and sulphur;

wherein Rs, Re, R7, and Rg are independently seiected from the group consisting of
hydrogen and (C1-C3) lower alkyl; and



hydrogen, G -C6 |lower alkyl or Rii and R g together
forma heterocycle optionally having anot her

het er oat om sel ected from the group consisting of

ni trogen, oxygen, selenium siliciumand sul phur. 28.
The pharmaceutical conposi 80@n of C aim 17 having the
follow ng nolecular fornula, or a salt of thereof:

Q06 R3 R-RL R4, N ~0. 12 3 wherein, n,
wheR K BB EEY oy chiep ety lbed gt T g oipe convisting of
hydiopeg eientl] Nalsgéreah@ehethydm t he group consi sting of
Y f?)ggrogen,gﬁm- CGggI kyl andﬂQ-% al kenyl ; wherein Ra

and Rb together may forma ring; wherein R3 is

S C rom:th . CONSHSt | f .h 0 . ;
7. B SRS RGOSR RN IEP 95y uotecter
formhil4, rorlagaltNReteofl kyl , nethyl, and trifl uoronethyl;

wherein R4 is selected fromthe group consisting of

hal ogen, nitrile, -COCH3, -SO2CH3r dra -Rte: wherein
R11 and R12 are independently selected T on]l;ﬁhe group
alfyMbr R11

consi sting &% hydrogen and C1-C6 | gine

and R12 togetBer for® a he(@H?(; cl -@ oy4y having
anot her het ergargm s ted o B¢l oup consi sting
of nitrofym @ N  eni um ['iciumand sul phur;

and wherein R&s s d fromthe group consisting
of hydrogen, hydroxyh ahd C1-C6 |ower alkyl. 29. The

pharmaceutical conposition of daim17 having the
whetein ndgoaniptargesfgmad toBormul a, or a salt of thereof:

wherein Ra and Rb are independently selected from the group consisting of

hydrogen, C1-C6 alkyl and C2-C6 alkenyl, wherein Ra and Rb together may form a
ring;

wherein Rs is selected from the group consisting of hydrogen, halogen, OCHs, SCHj,
alkylsulfoxide, alkylsulfone, nitrile, NO;, alkyl, methyl, and trifluoromethy};

wherein R4 is selected from the group consisting of halogen, nitrile, -COCHs,
-502CH3, and -NO;

wherein R11 and Rz are independently selected from the group consisting of
hydrogen, C;-Cs lower alkyl or Ri1 and Riz together form a heterocycle optionally
having another heteroatom selected from the group consisting of nitrogen, oxygen,

selenium, silicium and sulphur.

28.  The pharmaceutical composition of Claim 17 having the following molecular

formula, or a salt of thereof:



Ra Rob RBOR RI1 R4 (CH2)n, 012 ~ ~NRl4 R R16 15
wherein nis an interger from1l to 3; 107 wherein Ra
and Rb are independently selected fromthe group

consi sting of hydrogen, Cl1-C6 al kyl and C2-C6

al kenyl ; wherein Ra and Rblb@®gether may forma ring;
wherein R3 is selected fromthe group consisting of
hydr ogen, hal ogen, OCH3, SCH3, al kyl sul foxi de,

al kyl sul fone, nitrile, NO2, alkyl, netM@ A Rbnd
trifluoronethyl; wherein R4 is sel ected \3E£%£§ group
consi sting R hal ogen, nitrile, -COZAI - , and
-NC2; wher ei p—R R12 af@Hohdepdndept | Reel ect ed
p R Q- 0f hydgyggen; C1-C6 | ower

al kyl or 1 :
optionally having a er oat om sel ected from

the group .,consd sti of nitrogen, oxygen, selenium
Wheé‘?ul'f‘g?ﬁxﬁgg_ﬁ%er_ ‘P’Bﬁunt%;?”\/\her ein R14 is selected fromthe
whefHif URa CAHIS IR 1416 Rdep¥ia@EN selkV@HOKYM aRE Géupb consisting of
| oner al kyl; wherein R14 and R15 together nay forma

hydogewsCiGpally! @id C2-Gealkenyl avhereinikae apd IRbROgether may form a
. selected fromthe group consisting of hydrogen and
TMEC1-C6 | ower alkyl; wherein R14 and R15 together nay

wheb@h Ry 3 St HohY R gletp(@nbRtiRE @8 1 HRogANHalWBER ’DOHS;, SCH,
R16 is selected fromthe group Qonsistihg of Rydrogen

alkylemifocileGakylswipne ridirile, N@Qg allgylp mathylcand trithioromethyl;

whefMRO R deleRfbd RORY the PGl SHANHIB R Hal h, e CRROAH, °
-S0O2CHs, and -NO3;

wherein R and Ri2 are independently selected from the group consisting of
hydrogen and C;-Cs lower alkyl or Ri1 and Ri2 together form a heterocycle optionally
having another heteroatom selected from the group consisting of nitrogen, oxygen,
selenium, silicium and sulphur; and

wherein Ry is selected from the group consisting of hydrogen, hydroxyl and Ci-Ce
lower alkyl.

29.  The pharmaceutical composition of Claim 17 having the following molecular

formula, or a salt of thereof:

Ra Rb
R, 0 N-Ris
(CHa), Rz
N
Ri4
O R16R15

wherein n is an interger from 1 to 3;



diluent or carrier and a therapeutically effective
anount of at |east one conpound, or a salt thereof,
having a nol ecul ar fornula sel ected fromthe group
consisting of: NNNH NH NC, NxNL OH NC3 / \ NxN~"O NC
/\ NxN~~\0 0 0 11-7 C 26O NC/ \ NxXN*nO NC N CH
rrOo, and N.J 108 31. The pharnaceuti cal

whefe 1R a1k RIS G JBREPSSIorGlya eIRGR nrGTY dh¢ cBFouB2 copisting of
hydfBBERCC 6 Akt ANRHVEWIRLARY bt T8 tdbRH Wy Form 2
P g adm ni'st eri ng a

ostate cancer, conprisi
ringpatient in need of such treatnment or reduction of risk

a. therapfeuti ally effective anount of the conpound of
wheggin Reisi se B Hhet FTOUPAONgisENgno8 Ay drqgeppbalogen, OCHs, SCH;,

5 D AL Sl i |
lly BRIDEISS AL REAL N0k ST, BB eltyorget
wheteih Rbist setecteel fearheHte rarp édisisginglop hak@en) witrileg-COCHR,

inhi bitor _of type 13 173-hydroxysteroi d dehydrogenase,
'SO2§E‘EMW§[NP& of type 5 173-hydroxysteroid

hy YR{,0  ar@NindaBiR - t,ase -
wnefRY R DRI RS s ARl PR B A0°GA St o
hydrogeho€:-6k lowar aik33 orviRe ramidnRartogethiebfdran acheterocycle optionally

ba-reductase and an i nhibito of type . . )
having ppethgr hetsrpatom é&acf&gr&ff‘o‘é’é (PASWP £PBSilRNg f JitEpgan, oxygen,
selert ,Iﬁﬁidlﬁtam@ugfgm‘fl aim 32 further conprising

0

rchiectony or mhistering an LHRH agoni st or

wheseih &yp s sdlect@b frofn ted grshpoéorisistinigi ofthy drogés duairbgylt &l C;-Co
ri sk of devel oping benign prostatic _hyperplasia
lower@llsyl; wharein Bis as @F?g?gherdnay fram efe-Ge gingeardCofs beterpcycle;

whehdiff %R Veie?led from the group consisting of hydrogen and C;-Cs lower alky};
wherein Ri4 and R1s together may form a C4-Cs ring or C4-Cs heterocycle; and

wherein Ry is selected from the group consisting of hydrogen and C;-Cs lower alkyl.

30. A pharmaceutical composition comprising a pharmaceutically acceptable
diluent or carrier and a therapeutically effective amount of at least one compound, or

a salt thereof, having a molecular formula selected from the group consisting of:

N NH
FsC s Q\ Q FaC, S )\ F\C NH
S [
I N~"0 OH SN~"0 AN~
NC N ’ NC N ‘ NC N
(o] P o]} , [o] ‘
FiG ( ! 0 mc 0 '
I o = Ne ‘O
el OH ~o
¥ N_J

0 , and



reduction, a therapeutically effective anount of the
conpound of claim 1. 37. The nethod of clai m 36,
further conprising admnistering to said patient a

t herapeutically effective amobunt of at |east one

i nhibitor selected fromth®8roup consisting of an
anti estrogen, an inhibitor of aromatase, an inhibitor

of typel 3 173- dr ox ster ogenase .and an
. Bﬂ\%‘?‘a‘é‘?‘l@é %/%‘BBE itjep 0 f&%‘“ JQ&%W{‘ Hijtpegt or carrier is

mBEQb Al adMigkfhhoRN | nhibitor of 5a- reductase and an
st %to? olf%typce) 13 173-hydroxysteroi d dehydr ogenase

are adm ni stered. 39. A nethod of treating, or
reduci the risk of de oping poly yStIC ovari an
2 syhdP%h dc%anFPQ?&goraa red ohe sk §f degel Bﬂﬂgeﬁfoﬁtq’fe cancer,
« ieffe%t{:lve g%{){? f?(re@gnorrlr%ounguc?@re?al mlrl gg&%e&ymka

therapeuticallyodffectiae anﬁﬁmt bithelvempmndrofslaigy adm ni st eri ng
to said patient a therapeutically effective anount of
at least one inhibitor selected fromthe group
c [ .
B R O Rl P s angHARE dininictering ip,said paient a
therdpeeutieallyc effectiveddmoiihe ofrat Hexbt @he cinhibitof Gseletteel &om ale group
I nhi bltor of ' 5a-reductase and an inhibjtor of ty

consm}s@ ﬁ?dﬁb&@@( &f &YRe H%h%bﬁ@@;f&%tsroaé slehydrogesassy q inhibitor
of ty veI op| h{ ggierggdé ggﬁf%egéna[sg %':ﬁ&bﬁt%? of'sel re%fuctase and an

Fsmoor> andr ogenrc

mmtwmﬁm@mnm@gu@mm@en ng to a patient in need
of such treatnent or reduction of risk of a
therapeut| cally effective amount of the conpound of

c lﬁ{erﬂl&thoﬁ d:Hlﬁ} ‘:g" wﬁ&eﬁz{ ancll.r%}ltg{ S&ﬁ{etdggtrase and an inhibitor

conmpri st ng a erl ng 0 Ssal

of tbe 28 APRUY HEMyster 61df Ry dYErenaB e aaimﬁistér@ast one

I nhi bitor selected fron1 e group consisting of an
i nhi bitor of type 13 173- hydroxyster0|d dehydrogenase

ed
5. G a S beyalh SrrorfieT PYETERE ehiesthity ¢ e iping an
LHHI—UElther antagonist.

36. A method of treating, or reducing the risk of developing benign prostatic
hyperplasia comprising administering to a patient in need of such treatment or

reduction, a therapeutically effective amount of the compound of claim 1.

37.  The method of claim 36, further comprising administering to said patient a
therapeutically effective amount of at least one inhibitor selected from the group
consisting of an antiestrogen, an inhibitor of aromatase, an inhibitor of typel3 173-
hydroxysteroid dehydrogenase, and an inhibitor of 5a-reductase.



of type 13173-hydroxysteroi d dehydrogenase are
adm ni stered. 110 45. A nethod of treating precocious
puberty conprising admnistering to a male or fenale
patient in need of such treatnment a therapeutically
effective amount of the cb@fpound of claiml. 46. The
met hod of claim45 conprising adm nistering to a male
patient a _ therapeutically effective anount of an LHRH

38. addwinsethgd of slaigod srhergin anriphibitanfPopreductaserand an inhibitor

of ty PR P AEERPRRRIPs Pl Pl B AR Bt AR 1,7 °

173- hydr oxysteroi d dehydrogenase 48. The met hod of
claim45 caonprising admnistering to a male patient a

39. t Hemagthod jof dreaing fos defyeng the Fiskodf devejppring polycystic ovarian
-h st erol d . r nase and a LHRH agqni st or
syndb R S8 AERNT O5" B Db 39T bRl or
redu€OdpA tiddragertiballficsfectivagnauittofthe U6inp®and iof Blalh t1or .
50. The conpound of claim 1l possessing a
ti ssue-specific antiandrogenic activity and a
ti ) L fioan . vt . _ _
10, | ERESRREL] Hoydal SUEREE BRI aq ikl fo it paient o
therapiutivallyc effpctittd amoons &f S& Jedst torkS ligSiERC bdlédted from the group
antiandrogenic activity and a tissue-specific
consighingorfedii anlibitoyiafytyps213 by desystereidedeliysdgoganase, and an
. ...r.educing the risk of devel oping diseases related to
lnhﬂP§§§g8?gegH§F%§enic stinulation, conprising
admnistering to a patient in need of such treatnent
or reduction a therapeutically effective anount of the
41. cokhpomathodf ofailaimm6,0vhdrein arb hhibitoreeffmdresfuctase and ag inhibitor
re ' t.he risk, of devel oping at,|east ane condition
of tyBE A By Aot Re i B Br S B R Br el o atr ophy
and weakness, skin atrophy, bone |oss, anem a,
arteriosclerosis, cardiovascul ar di sease, |oss of
42. enkrmgythodoss trefatingl br reducing the risk of developing acne, seborrhea,

hirsutism or androgenic alopecia comprising administering to a patient in need of
such treatment or reduction of risk of a therapeutically effective amount of the

compound of claim 1.

43.  The method of claim 42, further comprising administering to said patient a
therapeutically effective amount of at least one inhibitor selected from the group
consisting of an inhibitor of type 13 173-hydroxysteroid dehydrogenase, and an
inhibitor of 5a-reductase.

44, The method of claim 43, wherein an inhibitor of Sa-reductase and an inhibitor

of type 13 173-hydroxysteroid dehydrogenase are administered.



bei ng, type 2 di abetes and abdom nal fat accunul ation
conprising admnistering to a patient in need of such
treatment or reduction of risk a therapeutically
effective anmount of a selective androgen receptor

nmodul ator of claim1l. 54. Th@ conpound of Claimb5

vvherein Dis selected fromthe group consisting of W

CH3 WV W2 NNY-IN - -NN-_ CH3 CH3 CH3 W CH3 V1/1
45, oHfy myathed igreatingHTec QipsRPYRerty comprising\Einmnisteringto p male

Y T R

com?adn&oﬂﬂﬁﬁﬁ&i n W and W2 are independently sel ected
romthe group consisting of -CH2-, oxygen and
sul phur;

46. The method of claim 45 comprising administering to a male patient a

therapeutically effective amount of an LHRH agonist or antagonist.

47.  The method of claim 45 comprising administering to a male or female patient a

therapeutically effective amount of a type 13 173-hydroxysteroid dehydrogenase

48. The method of claim 45 comprising administering to a male patient a
therapeutically effective amount of a type 13 173-hydroxysteroid dehydrogenase

and a LHRH agonist or antagonist.

49 The method of claim 45, further comprising administering a 5a-reductase
inhibitor.

50.  The compound of claim 1 possessing a tissue-specific antiandrogenic

activity and a tissue-specific androgenic activity.

51.  The pharmaceutical composition of claim 16 wherein the active compound
possesses a tissue-specific antiandrogenic activity and a tissue-specific

androgenic activity.

52. A method of treating, or reducing the risk of developing diseases related to loss of
androgenic stimulation, comprising administering to a patient in need of such treatment

or reduction a therapeutically effective amount of the compound of claim 50.



wherein R, R6, R7, and R8 are independently sel ected
fromthe group consisting of hydrogen and (C -C3)

| ower al kyl; and 112 wherein RO and Rio are

i ndependently selected fromthe group consisting of
hydr ogen, hydroxyl, hal ogedllnd nethyl. 55. The

phar maceut i cal corrposi tion of Caim?2l vvherei nyYis

5. *Sh SR B S AT A o Y pain

selecfté&ffbhhﬁle%ﬁ'gﬁ';p 6frfgu§gl afophy ahd we% S5 dfknrq atrgphy,

CH2-. 56.7 The phar ceuti cal conposition
bonenloes, @nemi4, asteri GHPeHIRi6) car&fbvaé'd‘irﬂarpﬂ@eraﬁ@dési;tdf(éﬂbr , loss of well-

0 ion of Clajm21 erein Eis selectedfromthe
bemﬁr &ES iéﬁ?ﬂﬁt%% a}ﬂﬁ’gﬂhﬁ*@ éﬁ@’%‘#ﬂ“%ﬁ@nﬂ}ﬁ@& adppiaiptering to a
patiétitfih H¥éd 81\ WRIaBhBnZdr ﬂeﬁucﬂl&{:? e m h%al@? ShddQ0

with respect to the group Y rogen oM G
amofnt ofsa sedenpiae andrbgenarrapier modnjdtens obtim 1.

nono- substituted pyridyl ring by one intervening

atom 58. The pharnmaceutical conposition of Caim?21

. TN B AT L RO o

H3C~- &N~ HNCHCH3 CH3 cxCHCH'~, , 3 3 3 113
CH3 Wa V)Vi
-~
—N —N N N —N
I CH3 CHs %FCH3 %N\
W; CHs . Wy CHs Wy CHg 1
H3C CH
W2 - 3 3 Re
OH
N CH
~ _N 3 N
CHy Rg
Wi W4 ) Ry )
Rs R1o
Re Rsﬁ)\ - Rs Rg
N R
Rs on N N R, \/KO
Rg )\\ R _N R1o
/N R7 ’ w 7, o] and R9

wherein W1 and W are independently selected from the group consisting of

-CHz-, oxygen and sulphur;

wherein Rs, Re, Ry, and Rg are independently selected from the group consisting of
hydrogen and (C:-Cs) lower alkyl; and



H3 CHs H3 HH H H3C H3C Nomi H3C ~NX H33 CH3 H3C
CH3 H3C CH3 H3 H CH3 HH NH3C HN N H3C 02Sa H3C
CH3, Or\ N O 11 "'r Z°102Cu0 N\/ . i0 Noml N- J N
I 1 Z, 221 0ZYZi NYN--,,- Zi NNom Z ;-N
N,,-,,- S NHand O whereinlRi is selected fromthe
gr oup consisting of hydrogen, |ower Cl1-C6 al kyl,

al ky. ene a ar or usigned with the Cycle E
whefep 1Ry 49, &Pc ﬁﬂ#é?gﬂ%@rl@cﬁ%cte#r@m [the ggroyp consisting of
|1.§,td& 160dn Dd nfeti®1O O )i>=0 Oz 2 272 Z'|

hy g&% &%zqu.a rnel nd Ti t@’ d Z'2 are independently
hydrogen, Iovver d-C6 al kyl, al kylene or aryl.

55.  The pharmaceutical composition of Claim 21 wherein Y is selected from the

group consisting of ~MCH2CH>-, -CH2MCHa-, and -CH>CH:M-; and wherein M is

selected from the group consisting of -O-, -S-, -502-, and -CH>-.

56.  The pharmaceutical composition of Claim 21 wherein Y is -CH,CH,0-.

57.  The pharmaceutical composition of Claim 21 wherein E is selected from the
group consisting of phenylene and mono-substituted pyridyl and wherein Z; is
located in a para position with respect to the group Y and the nitrogen atom of Z; is
separated from the phenylene or mono-substituted pyridy! ring by one intervening

atom.

58.  The pharmaceutical composition of Claim 21 wherein Z; is selected from the

following moieties:

CH3 CH3

et oadeatacadont

?H3 s
O/ \<CH3 O/ CHs (j CHy O/ \<:H3 CH3



59. The pharmaceutical conposition of Caim21 wherein
Dis selected fromthe group consisting of 114 W
CH3 W W N-N-N CH3 CH3 CH3 W CH3 W CH3 VI/1
CH3 WL HBC CH3 W N W CH Rs \~ OH N *N( H3 N H3 ,
R8 W W R/ R6 RIOR6 NEBBRS RO RS NHR7 0 TOH
RB ROR7 /NR7 W, 0 and RO wherein W and W are
i ndependent |y sel egted fromthe group consisting of
-C}Q-,ngygen and sul|phur ; mhereln R&4 R6, R7, and Rs

are in ependently consi
of HJ@ nd (d -C3) ovver aI kyI E whesei n R9
and R o arﬁcl dependent | y I ec rom @ﬁ, g

r
consi sting of Hydrogen, hygar oxy hal ogen and'%rret hyl . -

Hcﬁ/"\/ HaC < 3"@/020(/\[}/

o}
o) ll zZ40 NG~ N O N
== N&= I 1V2 ~~— ,/ ~

14 7 ’

H H H H H H
N

zw/“wr“v 2‘1’NTN\/ AEn g
S , NH ,and 8]
wherein Z'y is selected from the group consisting of hydrogen, lower C;-Ce alkyl

!

alkylene and aryl) or Z; fusioned with the Cycle E forms a bicycle moiety selected

from the group consisting of

mmwm

wherein Z'1 and Z'> are mdependently hydrogen, lower C;-Cs alkyl, alkylene or aryl.

59.  The pharmaceutical composition of Claim 21 wherein D is selected from the

group consisting of



60. A nethod of treating, or reducing the risk of

devel opi ng prostate cancer, conprising adm nistering

to a patient in need of such treatnment or reduction of

risk a therapeutically effective anount of the

phar maceuti cal conpositionldt claim16. 61. The met hod

of claim 33 further conprising orchiectony or

admw stering an LHRH agoni st or antagonist. 115 62.

The rO#pf clai Y24 further coffarising orchiectony

U B [ LHRH agoni st \or a?agoni st.

educi ng tHe~ NSk of _de\

n¢ i ¢ "yperpl asi a CoONpri §i ng admi ni
3n nee Gt trea 3 reduchi

a rapgeuti cal ly { ve ano 0 he
ph rﬁacggﬁpcal ,CO i of, di m”18 64. AWt hod
of treating, or reduci ng\agheCHgSk of devel opi ng

pol ycysjj.c ovarian _syn nprising aden ni stering
toapatlze in wﬁj\ﬂﬁs

uction a
therapeutically gffectiv
conposi tign | ai m 16N_65.
reduci ng tThe rfsk of develgpin chgne, “Sebef r higg,
hi rsutism or rogeni c al ggecia Conpri si
adm ni stering td a patient T h need of su t reat nent
or reduction of risk of a therapeutically effectiwg
anount of the Rarnmaceutical conposition of clai

66. R'ﬁA met hgg of treaging precocious puRgrty Reqpr

admjni steri rfg 0 mal e Rar femal e pat{ent in n
Rg treat rrent'{a t per apeu al |§ effectiye anmou
ceuteal ~Rg sithgn of ¢laim16. 67.
hod of claim further €o I si'ngXadm ni steri

6,
“Ba-reduct ase i i bi tor?” 68W The et hodOcdndt| ai m 478
further conprising adm ni stering a 5a-reductase

wherein W1 and W are independently selected from the group consisting of

-CH>-, oxygen and sulphur;

wherein Rs, Rs, R7, and Rs are independently selected from the group consisting of
hydrogen and (C;-Cs) lower alkyl; and

wherein Ro and Rip are independently selected from the group consisting of

hydrogen, hydroxyl, halogen and methyl.

60. A method of treating, or reducing the risk of developing prostate cancer,
comprising administering to a patient in need of such treatment or reduction of risk a

therapeutically effective amount of the pharmaceutical composition of claim 16.

61.  The method of claim 33 further comprising orchiectomy or administering an

LHRH agonist or antagonist.



inhibitor. 116 69. The nmethod of claim48, further
conprising adm nistering a 5a-reductase inhibitor.

70. A nethod of treating, or reducing the risk of
devel opi ng di seases related to |oss of androgenic
stinmulation., conprising athi nistering to a patient in
need of such treatnment or reduction a therapeutically

ecti nt qf .t har maceuti cal conp03|t|on of
2. ChEhatsBa i, 34 6P COmBRF oG Rlertsiot PR gapabtering an
L}ﬂ&Qéé@ngﬁoggM@%gﬁhﬂg at | east one condition selected
fromthe group consisting of nuscle atrophy and

weakness, skin atrophy, bone |oss, aneni a,

argerj r 0si,s card| vascul ar. is se, l.oss, of. ,
er‘%?ﬁ?@gﬁgog 380 HIg 9 r'“?) I lﬁi’ey pE* a%‘beé?%‘ggslﬁﬂ“gn prostatic
hype@#ld@im cothpristhg a4diiTitafih® toCoPtichit 1 m@d Bf Sh&( RGirhént or
patient in need of such treatnent or reduction of
reduqitil@k sathenanentically efferjvetimeunt vé they pbermacsiiticilecomposition of
claigP2r maceut i cal conposition of claim 16.

64. A method of treating, or reducing the risk of developing polycystic ovarian
syndrome comprising administering to a patient in need of such treatment or
reduction a therapeutically effective amount of the pharmaceutical composition of

claim 16.

65. A method of treating or reducing the risk of developing acne, seborrhea,
hirsutism or androgenic alopecia comprising administering to a patient in need of
such treatment or reduction of risk of a therapeutically effective amount of the

pharmaceutical composition of claim 16.

66. A method of treating precocious puberty comprising administering to a male
or female patient in need of such treatment a therapeutically effective amount of the

pharmaceutical composition of claim 16.

67.  The method of claim 46, further comprising administering a 5a-reductase

inhibitor.

68.  The method of claim 47, further comprising administering a 5a-reductase
inhibitor.
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69.  The method of claim 48, further comprising administering a Sa-reductase
inhibitor.

70. A method of treating, or reducing the risk of developing diseases related to
loss of androgenic stimulation., comprising administering to a patient in need of such
treatment or reduction a therapeutically effective amount of the pharmaceutical

composition of claim 16.

71. A method of treating or reducing the risk of developing at least one condition
selected from the group consisting of muscle atrophy and weakness, skin atrophy,
bone loss, anemia, arteriosclerosis, cardiovascular disease, loss of energy, loss of well-
being, type 2 diabetes and abdominal fat accumulation comprising administering to a
patient in need of such treatment or reduction of risk a therapeutically effective

amount of the pharmaceutical composition of claim 16.



