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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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[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] 1t 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.



havi ng good affinity for the androgen receptor, while
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preventi on of androgen-dependent di seases as descri bed
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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
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plane of the ~— 7 nucleus, containing an aromatic or heteroaryl ring,

which is sufficiently narrow and long to pass through the channel joining
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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:
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group consisting of carbonyl, sulfone or sulfoxide,
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R2 wherein dotted lines represent optional bonds;
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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,

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

SN
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distanced fromthe “~—_—" nucleus by 6 to 10 angstroms and being
selected from the group consisting of carbony], sulfone or sulfoxide, sulfimide,

amine, amide, N-oxide, and quaternary ammonium salt.
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[0014] In one embodiment, the ~—_ 7 nucleus has the following

structure:



Z1 E nHn+2 wherein n is an integer selected fromO to
3; wherein dotted |ines reprez;nt opti onal bonds;
wOontveé/ed3867E | s sel ected from the group consi st iBGT/©A20861000992
aromatic noiety and a heteroaryl noiety; wherein Y is
a spacing group having one to-fous atons; WO
2006/ 133567 8 PCT/CA2006/000992 nhereln Zi is a
hydr ocarbon noi ety additionglly hanng at | east one
carbonyl, sulfone, or sulfoxide group or a nitrogen
aton1separated fromE by one i ntervening
atons, and said n|trogen at oyy \~ an am/he, an
anide, an N- oxi de, &'- \ E)nary ammoni um
salt, ,optionally, having oxygen, sul phur, or
nitrogen atons; wherein Z2 is gcted fromthe group
consi sting of hydrogen, fluofine, &hlorine, brom ne,
i odine, cyano, nitro, triflR %foneth al koxy, G -C5
straight or branched al kyl, C5 stTaight or
%ﬁ&%ﬁ@&o?é&ﬁ% reﬁ@gerﬁ:% B! B@ﬁdﬁ“ or branched
al kynyl . [0016] I anothé} enbodi mént, the invention
Wieetette D ds celptadh dromahengrmlpecéltiﬂlétmg f &clheomatic moiety, an
nol ecular fornmula or a salt of thereof: Z2 Z1 RD /Y
hetgrpaydglic meiety apfér @icHe ;eistyan i nt eger sel ected from

Oi&eiti R; is selected from the group consisting of hydrogen and (C1-Cs) lower
alkyl;

wherein Rs and Ry are independently selected from the group consisting of
hydrogen, halogen, nitrile, -COCHj3, -SOCHs, methyl, and halogenated methyl;

wherein at least one of Rz and Rsis not hydrogen.

[0015] In another embodiment, R has the following structure:
Z;
Z4

Y

/
/C‘an+2

wherein n is an integer selected from 0 to 3;

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;



wherein dotted |ines represent optional bonds; wherein
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provi des a pharnaceutical conposition conprising a
pharmaceutically acceptable diluent or carrier and a
therapeutically effective anount of at IeastZEge
conmpound of the followi ng nolecular, ,

salt of thereof: WO 2006/ 133567 40 /P A2006/ 000992

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;



Z2 Z1 /Y R4 D CnHn+t2 R3 R2 wherein n is an integer
selected fromO to 3; wherein_dotted |ines represent
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consi sting of an aromatic noiety, an heterocyclic
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group consisting of hydrogen and |lower (d-C3) alkyl;
wiersin RsanddRRareiedeprisisatiyeselested diren dae fgrowp tieasisting of
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is nbt hydrogen; wherein Y IS a spacing group
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additionally having at |east a one carbonyl, sulfone
owhstgindgkiiga lyrdresahoninpiesy addiionallyi hasdhg yt leask a @nercarbonyl,
separated fr.om by one to four interveni at

SR B P Se eatn P o fordh ot mepEed dftycE Byone to four
NirR&hARind® htFn8UAL & lSART )ﬁit@@%@{] httﬁ‘hscféiﬁg oA aRPhd, Oihh¥de, an N-
havi ng ot'her oxygen, sul phur, or nitrogen atons;

wheidej orZ2 quatemlagy tagdnfondumt balt,gZgapticoalky, shaviggodther oxygen,

hydr ogen, fluorine, chlorine, bromne, iodine, cyano,
nfelpBurs Y PITREBUPH , al koxy, C1-Cs straight or WO

2006/ 13356 P - | : .
AR 2 el 0B R 0P Py EREPEDr i fnoring chtorine
Obromine, iodine, cyano, nitro, trifluoromethyl, alkoxy, Ci-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:
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[0021] In another enbodi

regi mnens for androgen-exyacerfated di seases include
use of the conpounds di s€l osed\herein, as part of a
conbi nati on t her apy mhFQ§ furtﬂa‘ utilizes other
active conpounds sel ecté&d fron1 e group consisting
of 5al pha-reductase inhibitor, 17beta- hydroxysteroid
dehydr ogenase type 5 and type 13 inhibitors, Prostate,
mremm@ran wiegersetestast f’éﬂiﬂﬁdgéﬂ bi osynt hesi's. [0022]

anot I ect ou the present i nvention
e el BECisneFrTE CRREr ARt Ben: ¢ acti vi ty and
|
WIS EPRE Stletee ot He o) Misletil of 4, HRGHakie moiety, an
hetezbegtlicanbiespand a cyolic aggetyc stinul ation. WO
2006/ 133567 12 PCT/ CA2006/ 000992 [0023] It is anot her
whesein Eds pelogtash froan dbe igreunmonsigingrefcapaspmatic moiety and a

ﬂg%él ators for treatment (or reduction of the
HHDSB’ach|r|ng) di seases related to |oss of

EOPER, BldeBk&H R the group consisting of hydrogen and lower (Ci-Cs)
alkyl;

wherein R3 and R4 are independently selected from the group consisting of
hydrogen, halogen, nitrile, -COCH3, -SO-CHs, NOz, OCHs, SCH3, methyl, and
halogenated methyl; wherein at least one of Rz and Ra 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, Z; 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
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[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 5alpha-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.



ral oxifene . It was then shown that the antagoni st
bi nds at the sane site where e agoni st binds within

wa tvee/e3s€@ of the LBD but the t | i gands denort@am®06/000992

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

i nduc it $d 4 ' '

tr ancmer ot Fon et PEIRCPOTRoV R {elbctiR andragen receptor
dirfoliedatots foo stdatiment (prabdhetion ofl the 1Relihvoldesdt weqtiring) diseases
nmodel i ng_work based upon the crystall ographic

stelated e dossrof pRerogew $tBPRIaE81 conpl ex (see | shi oka

et al., Novel Non-Steroidal/ Non-Anilide Type

Andr ogen Antagonists with |soxazol one Miety,

Bi oor WARkE 1& Meskhek | 0 : 366ised i
I\/Uddaﬁyg et al. 11(3%Fﬁ§€?g}§§;ﬂ9%%r?é§?%§%‘éﬁﬁgl 2pPlsed in the
Daeinufecitwiesof aHngdicabdentifoy treafingartadd disedséodBotissed Heirdih.
Agoni sts of the Androgen Receptor, J. Med. Chem

2004, 47, 4985-4988) has di scovered a narrow channel

bet we | § ndi i a Sj.t .

occupi0a byt e il Bpet B8 bk BHalSceiideE] sompgunds with
sys,terﬁﬁilﬁbuvéi by the side chains of 5

resi dues (Asn705, Trp741, Mete, Thr877, and Phe891)

of the androgen receptor could accommobdate a side

cBiefdesmmiptior of the drayaimigsi oned on carbon 18 of an

andr og@&%ﬁﬁt eroid_nucleus. Fromthis position on the

st er oi diigute lashoywvn aisgheralic repressniafiamobugie principle of

t .s..0 i I he,surface .of the receptor

o Qo el htrSBE sl Sty TSR L4

PCT/ CA2006/ 000992 extension to non-steroid conpounds,

we have found that conpounds with a nucleus which are

abl e t[00%f]dtigure 2offe sifleanéwoBcitdpvisiviishewsf titehelectron density

steroi,d, active site of the hAR(LBD) and whi ch possess
Areppd %%Mrﬁ?%h@ql?cgﬂ% pdset 2BerFet mape eaynputesl gk 1.75 A

't t e-descr|bed .di scovered channel can be

g%%@ﬁgggr%s%rgggluﬁ%ﬁﬁéabggaISYF?lagoni st of the human

androgen receptor. hERa(LBD) and hAR(LBD) nean human

type a Estrogen Receptor Ligand Bi nding Domain and

human [0028] digureR8 caytvey the gheutioBtatidi suwyrfideneépresenting the ligand

re,sgectivel y. gOOSS Qur invention is based on the
RAREGHHETiNABE by 'B@-Ig}MdSMZL 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.



provi des conpounds and pharnaceutical conposi tions

contai ni ng such conpounds. gordingly, conpounds
woMweIs3as7e abl e to bind the androgen recept orPCGaNdA2006/000992

whi ch possess a chain sufficiently narrow and long to

pass Vi :

ot or f N By SRR A SRR, PRy reffieSinting the channel

pesingi @ Nigandh bihdinge cavigp athdnthagsitd sfccupied Helix 120, in the
preferences stated herein may be used in conbination.

P R@ B NplE ! - 7m5e¢@mp&3<e§u$m¢mcre nkhe attemWOpo@ﬁ nitergenf atom of

ﬁF%ﬁéLrD ol o EN IR L B ey %re%%gr 7087 pgtded. It can
Ql%? 1% trgp 8ntSiy *Pa‘fédk‘éﬁgﬂi e e ﬂﬁg Ighde-chaln

synt esrzgg our oratory an Tor -t
capacities to b| nd the androgen receptor and to
|nh| b|t the DHT stlrrul ated growt h of the

hanig e rdeseol ' srichembodimgnttary car ci noma
ceIIs In the najorlty of cases, these nol ecul es bind
the receptor with high affinity but remain potent
agoni sts. However, we have al so obtained rran[%/ very
pot ef00ht zi’gevmoslsSstnmtureg studieghomfthenhERefldy )r-wéoxﬁene crystal
receptor thus indicating that th structure of the
§|omp exdipne |r§V%i¥1€<|’s ah%ﬁtsustqrﬁlpbasrsdﬁgthe meghaygey ef apiggonism by

%ggq‘é'péngt V@s; ekl RNt 00 A0LBBONLSLL Site where

g n%l gggctyt cg)ag h’§ t& %Hﬁg lthep Eﬁgl lgé(?ﬁis' demonstrate
hﬁ.tftzf%n% glr}\?ﬁngr K t e 308844 3328Y &'%'ese 6[41999@59 2 distinct

lize sdne o ecul e

(c%ﬁf’(;rﬁgeﬁ% Eiﬂdtﬁémtfaﬁ‘ﬁgét?s%fb?b ddn‘i‘alﬁotmﬁ&i( i éﬂ'brb&@rlzed by the

human andr ogen receptor |igand bi ndi ng domain
(A& rBRokitidhifg @€ helif 1detCiMNindEecald hodpkne wdik based upon the
tridi mensional Structures of these conplexes. W have
roystalivgiaphit stracamepifethe ISAR(ICBD)-B188k comgplef (tteleelrstuoka et al.,
(hAR( LBD) - EM 5744{ determned at a 1.75 A resol ution. )
[Noas] BwreSwtoidel ANDrANLded TygandApdsegersi nyntagonists  with
strong_ affinity for the_ human andro n receptor_in

Ippraolime Moipbh Bioremania s rMedisinal; Ghamistaydd (2002hd555-1566;
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 (Asnzs, Trpra1, Metra,
Thrs7;, and Pheso1) 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



carbon atom at position 18 (see structure bel ow).

I ndeed, the |igand EM 5744 bi{] s wth a relative
wdntondiasge7af finity of 540 to the i | d-type hAR BE/CA2006/000992

conpared with a value of 180 for DHT and 100 for

R1881. This |igand could be considered as an agoni st

séxtemsioh tbandis-stepoichbomipouhtls, WdThatd foulred eHatgéspBufifls with a

Shi onogi cells when added to the culture nmediumat a

coudews mehichrarefabl®t6 bihdhiol some of RrinOecidHrdsidires of the steroid

EM 5744 possesses a significant agonistic activity at

1artivepite fadehAB(LBIP and sthich passepg aside chaindnahe right position
v o8 e hishy e shibiendisctped s praradchannel can be good
RElGARE o e atidh HtaBRRt LIRS Rublerd FRACPHER S oRpr RERa(LED)
SRR 8015y 4R, KRG 5t BAAAF ot
hettl RRRRBI AndrshenR&lepedr IBhAN BiNding DESaii, %%{é]étively.

scaffold, whereas a few are polar and may for
hydrogen bonds to the polar atons on the |ligand. The

oxy ger{0a33jroqp-iByetiort e Wased ngn GhE DabWe-GirAlRr {20 inding and
hydrogen bond to Arg752 (2.9 Ato Arg752 N112). There

i Broqlides sromapeundm| aed| phasmacautial 3comppsitivas  costaining  such
SIS ey Shnds S ek 30 M ncrogen
[}%Q@gﬁ%ﬁ ,antahi S Ik}gb r? gt hgélsa gﬁ%“%%%e?‘é%n%ggvgravedﬁ glé t? eSS through

HAR( dtRVe- dRisBBibed ablapheknsist itetfere withniadlix/12 hh@ BlotR its normal
side chain is also well stabilized, mainly by _
RestioungcThaudibe agend aptagamiehi All prefedences stated hegein may be

redi.cted. .exi.ts the steroid bindin cket through. .
R R R be FOF xSRI rterefid bsfbiaye al ahy 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



5744 is not well positioned to reach the cavity

occupi ed by helix 12 and, nfjagquently, can not
wailo8é6/183867 t s positioning. This servati on exmEGE/052006/000992

very well why this conpound acts as an agoni st in

spite of the presence of its C18 bul ky side chain.

| attempted togdry statliveusvene of thede inmdleciles (amirb?é &l antiandrogens)

observed between one of the fluor atons at the

eixy rcemplyx owitthethei dwincarai androgeM Beptamdiganke Bidihg domain

a{ g% esi due Hi s874. A water nolecule found at

?@PJ XiPEdergo detprminet apst mraﬁarettm tgidamepsignal structures of
i hvol ved. . Thi s | nteracti onblgroba y exril ains the
hﬁhﬁﬁ%FOIRP1l‘?’ﬁ‘?Pt ShAER S AP letsrsctare forome of them

TR EDM N7 R RS AT Bk

substituent of EM 5744 in a simlar nmanner, the side
chain of residue Trp741, a residue formng the
chanr{e03s5]i ENL37an46l a IBATHREANigahd Possédith ini
conf (r)[r rmt]| on which is very differ enFtQ)from?ﬁgﬁ{ﬁga&fﬁmwforthe
d’rumaan addwogdn tdveptarina spiteiodiits long sideacHafR6wBItuBiB&lded to the
| ex structure. Other residues formng the |igand
o1y atdprvatgelenitionli1Bf (eee structvmé dehww). ofrsdeed, phe $ighhd EM-5744
onsequence of the Trp741 side chain novenent. The
d?l@é% weitly Brelagive; @n@mg pifinityaeieS4thto thenwildatyipe hAR as compared

&ﬁ%{vc%ﬁéeﬂaﬁgfw%h@hhan«m@?p"rtr?@” & 18is gand nevie g considered

%ﬁ@ sl ttgsgg%l &ﬁgéﬁi?lgg q]fﬁ& gf(scé\ggl‘éoﬁShlonogl cells
heh ;ﬁg%g peC SRl BY 4 RBnPLASSRn SRR M while it

|ng o co-altiva

co-repressors to the androgen receptor, thus | eadi ng
to accel erated apoptosis in and Ensitive

ti ssues. Antiandrogens may even | o cell death.
[0038] Figures 4-6 show nodel | ing
hAR(LBD) - EM 7105 conpl ex, wherein
non-steroi d anti androgen of the invintion. The nucl eus
of EM 7105 is positioned within thedigand binding

hAR(LBD)-residues in this area are hyropr@p'i c and
interact mainly

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



A B with the nucl eus, whereas the nitrogen on the side
chain may forma hydrogen bo to the polar atons on

wa tvee/gi3sé7anm de 709 residue. It n be seen i rPdT/QARVRE000992
5 and 6, that Helix 12a-replienent is bl ocked when

t iHeSh i?n%l%’% LAl ]ReR) ﬁ‘%% ot G198 a-mﬁwoéc‘?& ¢8Lidues in hAR

anti a droge armaceutical conpositio
cbBDahat irgetdvewithrthe beund iighndddia3. QC‘A‘)JYNE)@E ef YMhdsb residues are
the invention in the treatnent of androgen-sensitive

bithand iptesacteainly wthethetﬁ}er@ed |S9@ﬁf¢ldn whreas a few are

B LG ARSI B ke 3 lhgon. T
hy:BerRl 2%k (CRS)8f tBEDTERartidink fﬁ@\@rr?% r6gen bond t
al)g%;ma magl eg)nba dnessfﬂggraercoc t%tr : % &en bond 10
pAkgey @9 A tovArd,sNEY, nfﬂhemalsaaﬂlsb 4 h@téxr kﬁmledtﬂ@ﬁéér OB (3.2 A) that
certajn circumnstances (e at certain concentrations)

thdydeeaprriadedtortimo owémeSIénes eei7BR AN ersliMedab O). The 17p

R3PS a8 oty uPERn B tocReon G (28 4) and
2R IGERRY MCHRETERNZAROLIN0 BT oblsvl HIRL R AHD)-R1851

treat nen di'seas rogens ar
bemeplegisttucsweh Finaliyshe €-28 B@éh}hanﬁiyjalm il sftalblhzed mainly by
accurmul ation, skin atro anem a, bone | oss,
o%‘ﬂl@é{fﬁ%sogi)%tactﬁr Wt &%ﬂ@pbgbls re@lfhtﬁsmﬂé@c wsapredicted, exits the

80 Gt ARG o LB, (SPSER e S chan o Ene
ﬁﬁ4§cf~slegofl\l R thRitidld QW RACHDNE ERdty Vectfied by Hblix 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"2 atom of residue Hiss7s. 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 Trpra, a
residue forming the channel, is flipped 180° around its C' 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 Trpza
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.



RMA RARA RBRRRZI Ro~1r ROR N 1" H R4 ~ R4
R3/ R3IRAR5 and ONO R4 wherein dotted |ines

WO Bpé/eseent opti onal bonds; wher®i n R3 and R4 aGX/CA2006/000992
i ndependently selected fromthe group consisting of
hydr ogen, hal ogen, nitrite, -COCH3, -SO2CH3r -NQO2,
-OCH3, -SCH3, nethyl, and hal ogenated nethyl; wherein

at | e@887jonAs gireséhtad dnRéiguse ﬂpﬁ)xﬂi&ﬁgogﬁﬁndiﬂgen receptors by the
2006/ 133567 19 PCT/ CA2006/ 000992 wherein RO and R o

apnesem@yepaunds yn%)é readifd the bimding of cowstivaiess enfdmg-repressors

d net hyl,; wh in W
o 68 B0ARER HHEPRYY Pt S eBRE L r b B oG Jgindrogen-
aglglsﬁi*\}eoﬂ dbues. Alqgél:ﬂrd&%né tndYf &l 1E5d té Péﬁ deYat‘hS
selected fromthe group con |st|ng of -
- CH2MCH2-, and CH2CH2M (M bei ng sel ect ed fromthe
group conS|st|ng of

part i cl9038) Eﬂgumé:rﬁzﬁﬁovv[roedaljﬁnlgt Oﬁ gha, hé\fl%{LBPd-lgMaZwEecomplexf
ge?% I\%d71f0 (i’%m u:ng% sq{aroug ?@1 t I n%f%f‘leﬁhe l enli} raucleus of

subs ereln

I EM-maosp'fy PosiBeakAd IvithiM tme ng&m Qﬁn&i@lgt /i) a4 @hé’w@qn& figure 4.
the nitrogen atomof Z1 is séparated

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



fromthe phenyl ene or nono-substituted pyridyl ring by
one interveni ng atons, rmrenﬂgrti cularly Z1 is

woesmbet3eer fromthe foll ow ng eties: CH3 CI—lIi)GT/@L—ZBOMD()O%z
H NHIC .N/ \/ CH3 H3 HH3 1 NHNN/\'"I N,

Qn ”Ff\e ﬁ’eﬁgc o ér}% %C}-B of C}I_EE\ %eggﬁnﬁ‘bﬁ%&%xogem are

\B@naﬁéiﬁl 335a¢ rﬂﬁsﬂ@ﬂt@ﬁ@@@bﬁ&&ﬁﬁﬁl ffHRchithlitiéld Gkin atrophy,
H3C- HN H

~3 NHINN" v ~/ HC 025 H3C CH3, / O,
anemia, bone loss, osteoporosis, artherosclerosis, cardiovascular dlseases, type 2

diabetes, loss of energy or well being.

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

following moieties:

and

wherein dotted lines represent optional bonds;

wherein Rz and R4 are independently selected from the group consisting of
hydrogen, halogen, nitrile, -COCHs, -502CHs, -NO2, -OCHj3, -SCHs, methyl, and
halogenated methyl; wherein at least one of Rsand Rsis not hydrogen;



INND Ois~/ Z 102C~,0 NomZ/ ONoml NNZ1S\/ 2z 1T
OO0r OHNNMN-Z HN- 2Z INHZ 1, 1, ~/ S NH and

wd 1006/1336¢Z 1 bei ng hydrogen, |ower O -C6 al kyl ,PCI/&ydoesien0992
or aryl) or Z1 fusioned wth the Cycle E fornms a
. . . h naisti o
LS PR K S G RN 145 R0 i O of
AiyRirbgemtyidrdgyple hdkgehwandydetiggn, | ower C -C6 al kyl
al kylene or aryl) [0045] It is preferred that Dis
yehereineWifis seleeled fgpmutpe gooap sonsisting ofCldra oxggve and sulphur.
-NNN-N CH3 CH3 CH3 W CH3 W CH3 r W CH3 W H3C
CHB3 Rs W2 W OHRS OH NCH3 NCH3 /NI W W r R7r

VD 200655 366 préfer R 10309800089 R0mRhe 0P DhRBBof
-MCH2CHz-, -CH2MCHz2-, and -CH2CH2M- (M being selected from the group
consisting of -O-, -S-, -SO2-, and -CHb>-), more particularly -CH>CH2O-.

[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:

CH, CHs 4

H , CHs 1y H
N AN HiC AN~ Y
N ~~ .
M (7O Ok

GHs s

H
H N H
SaNORNeci AN nd

HaC
H
CHj H H3C\J\/N H
H3C
HSC)\/NW( \g 3 /j/ \E
CHs;

HsC CHs_ CH;, HsC
H

N
Hsc/jr ~

HsC

’



OHNR8E NRNNR7 W0 and RIORO RI0 RO wherein W
and W2 are independently sel ec?1 d fromthe group

wame1sténg of -CH2-, oxygen afid sul phur; wher@Ei/©ATRBG/000992
R6, R7, and Rs are independently selected fromthe

group consisting of hydmosgen andcgd - C3) | ower al kyl ;
and wherein R9 and e&eicﬁently sel ted fromH

the group C('fbnﬁl sti nd of | h drogen dydro a
and et h 080461 Cospoundy of t e old) (ogeﬁ\[ :]/
nol ecut formul ae, or a sal ©CHs, her , and

phar maceuti cal conpositio corrprl Si ng the ar

ref & R11 O V\Do
\;@56“ 5 e/ﬁeoeggz %ﬁz N

and

’

H H

H H
Z'1/ N\/ 7 N N\/ Z'/N N~
7! I T

4 ’

(Z'1 being hydrogen, lower C;-Cs alkyl, alkylene or aryl) or Z; fusioned with the

Cycle E forms a bicycle moiety selected from the group consisting of :

S Ol CT, O,

Z'

’ ’

(Z’'1and Z’> being independently hydrogen, lower C;-Cs alkyl, alkylene or aryl)

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

W2 CH3 W2 W2
e
—N —N —N N _“N/ﬁ
W; CHs; W; CHjs W; CHs Wi



Ra Ro R3 OWRI1 R/ (CH2)n OR12 4 NR14 ORl5 RI16

wherein n is an interger from% to 3; wherein Ra and
WRoarsséndependent | y sel ect ed Yomthe gr oup PCT/CA2006/000992

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

al kenyl; Ra and Rb togethg may forma ring; wherein

R3 is select from hhe group consi sting of hydrq%en

hal ogen, 6 SCH3' oXi g kyl sul f

sul f onergni t LA NC2, I kyI met hyI andg

trifluoro ; rei-N selnte romt up
consi stingl\of MWal ogen, nltrlle and

-NO2; wher 1 and R12Rgre |nd dvsntl)] sel ect@dand
fromthe group consisting of hydrogen and & -C6 | ower
al kyl or R11 and R12 together Rggm a heterocycle
optional ly having anot he& het efoat om sel ected fromthe
group consisting of nit A ygen, sel eni um
silicium and sul phur; wherei is selected fromthe
group consisting of hydrogem\ hytroxyl and G- C6

| ower al kyl; wherein R14 is se[ectdM&romthe group
consi sting of hydr ogen, hydrox,;(% and G - C6 | owner

al kyl; wherein R14 and R15 together may forma C4-Cs
“ring or C4-C8 heterocycle; WO 2006/ 133567 23

PCT/ CA2006/ 000992 wherein R15 is selected fromthe
gwbepein INs hrd iWgarsf indgpendentlyasadeated 6@m thegroup consisting of

-CHz-, oxygen and sulphur;

wherein Rs, Rs, R7, and Rs are independently selected from the group consisting
of hydrogen and (C1-C3) lower alkyl; and
wherein Ry and Riyo 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-Ri1

R3 (CH2)n Riz

R >~N§\\N/
1

O



al kyl . R13 and R14 together may forma C4-C8 ring or
C4-C8 heterocycle; and whereipn, R16 is selected from

wa tves/tp36e7p consi sting of hydrog and C -C6 | a@ErCA2006/000992
al kyl . 100471 Conpounds having a nol ecul ar structure
sel ected fromthe group consisting of tIH éOWI ng,
or a salt of thereof, and pharnmaceuti cal sitions
conprising them are particularly prefer : -Rpy S
, & NC NxN\» OH o EM 7365, EA XN
EM 7105, F3C ) - ( kﬂd&n--\ M TI4B,
and Cl1 0 RN&H
enbodi nents, i

Yo EM- 743807[ 0048] | n sone
%hat R11 or R12 is a

cycl opent yl, cycl ohexy cytldheptyl radical. and
Ra Rb
(CH2), Ri2
R4—©~N "0
R
O Ry Ris

wherein n is an interger from 1 to 3;

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

wherein Rqis selected from the group consisting of halogen, nitrile, -COCHs,
-502CH3, and -NO;

wherein R and Riz are independently selected from the group consisting of
hydrogen and C;-Cs lower alkyl or R and Ri2 together form a heterocycle
optionally having another heteroatom selected from the group consisting of
nitrogen, oxygen, selenium, silicium and sulphur;

wherein Ru3 is selected from the group consisting of hydrogen, hydroxyl and Ci-
Celower alkyl;

wherein Ryq is selected from the group consisting of hydrogen, hydroxyl and C:-
Cs lower alkyl; wherein Ri4 and Ris together may form a Cs-Cs ring or C¢-Cg

heterocycle;



[0049] In sone enbodinents, it is preferred that Ra

and Ro are independently selegcied fromthe group
wamneisténg of hydrogen, nethyl“and ethyl. WPCT/CA2006/000992

2006/ 133567 24 PCT/ CA2006/ 000992 [0050] It is

| f :
DARLRIEY SR tR SRk ARG & MBcgen and O Colower
?ll.] ngtaricBRnrtegahéﬁdletyl'f@i‘mm CsC3ri 1-Cs rheterocycle, and

pre erred enbodi nents two or preferably nore of the

pW derginitieds heleeted fzpm theegronp asistingtefdny droges 3ndiGeCs lower

a ndrogens of the invention are preferably

f% | ated together with pharmaceutically acceptable

di l uents, excipients or carriers (including capsules)

i nto pharmaceutical conpositions at conventiona

anti anlﬂlﬂé@’]eﬁontpmmdsrltwiimagla Iholecalalrismuxdhngesehactmb&ohn the group

the prijor % # into account th %he ot ency )

of ORI, uﬁb&s SHOMING My entadh, of H@ere@c ngharmaceutical

ChRRSL TRl RS U0 kR A9ISERLERL | o and! or

dos e particular

response of each paki ent Prefm’b t he attendi ng
clinician wll, egRe y/\a»t\o gl nni ng of

treat nment, moni tor - a mﬁ1V|duaI patg ks over al
response and serum | evel’s of anti andr 5@ ?ﬁ?

conparison to the p;gf erred ser ncentrations

di scussed bel ow), %{:% ﬁziug “patient's overal
response to treat n¥ stlng dosa ges as necessary
where a given patients' Pret abol i sm or H30n to

treatment is atypical. As discussed in nore detail
bel ow, carriers, excipients or diluents include

solids and Iqu|ds %&en a co ¥ on is prepared
ot her than for i ITFiﬂgﬁﬁart -recogni zed

preservative is typlc Ig%Fncluded ( h@ylgﬁnzy

al cohol ). The novel pharmaceuti cal conposi t'i ons of the
i nvention may be used in theahfdeatnent of

androgen-rel ated di sgases, or to reduce the |likelihood

of @QJQ

N\/I EM-7438,

[0048] In some embodiments, it is preferred that R or Riz 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.



acqui ring such di seases. Wen adm ni stered

systemcally (e.g., for treat t of prostate cancer,
Whmé/tp35@r ost ati ¢ hyper pl asi a, mé ecoci ous pubard1yCA2006/000992

pol ycystic ovarian syndronme and ot her di seases not

ri mafg afi.f ect ] i) td.Qna [ t -

o cal 0pY e BRI NIrRE 21 s HRAER HrBRPIE\GIRR! Consisting of

2615 Aorine REIOEAQAE/9AAE92 phar maceutical |y

acceptable for system c use are used, e.g., saline,

wat er, aqueous ethanol, oil, etc. The carrier is ;

of ten I Xture of i edienys. [0054] When fornmul ate

for s@?ﬂﬁ%lﬁgﬁe?e{rﬁaqgﬁ ri‘éf?ﬁrogens may be prepared

for adm nistration in conventional ways such as orally

or by injection. The antiandrogen can be

admi nf0§52F ebh pfeferred anyiioelimexntst e or pleferabliemorbef the

conmpounds of the present invention may be fornul ated

’V\Pg’ge’i?@ﬁ%}ﬁ?rle&hﬁﬁe useddpeemkingiden. exci pients, (e.g.

spray dried | actose and magnesi um stearate) into

tablets or capsules for oral admnistration. O

cour sfg053]asTiee i ditia@dirdgenss bbSthanfifentidf Bfe 3HdRGFablY formulated

the case of oral administration forns. Wen  capsules

f wigethexl withjephamnaceusicaldy i acsdptadhy dilisents,c entipients or carriers

the art nma illed with the

I k [ b }
RO ISR, LR SeL s be 1Ll e MR e rventonl

IR A IS e ar, o

t b edconnt dhaghigheer pstehyy dfetig cohgRiinMst bf S@lid dnvention, the
pul verul ent carrier substances, such as sodium '
cattengling cligdcianumeyaelbeinta enedifylitbel coingemiyadep eatde/or dosage in

oD Dt Bt P e e ey sadopatient Breferably,
A S RS M e

findivielnal Qratient'onevezall 18poRdel@ndapsuneSleveéls Jof aﬂfi-amdrogen (in
hard gelatin, as well as closed soft-gelatin capsules

comparsary te the truetsrred ssiramy icongentratéonp. discussed below), and
glg}éﬁﬁrgi:] leep})gggﬁg%??fﬁﬁ?? xlﬁgg?lgq%mmtg ! tr}egtt;r?er%?tallcﬁ&sting 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



of granulate, e.g., in mxture wth fillers, such as

| act ose, saccharose, nmannitol,__starches, such as
wQmaisset ar ch or anyl opectin, 2211 ul ose deri IT/@&EB0E000992

highly dispersed silicic acids. In soft-gelatin

CHRRS T B EIR A 558 862 s, s, o,

sagpentadhanolsoilf étbl Fheicatriatds oftenla mixtuagef iagraliontss
or liquid polyethylene glycols. [0057] A dry delivery
system as described in U S. Patent Nos 3,742, 951,

3, 797 4, 568, 34 V. be used. [ 005 .

Al tor 10021 iRy R o i BEL, ik, P pfiapdippens may be
' E}épa(i‘ed 5P ERiSRhtiBATR RohPehtitthat Wé‘cﬁtslﬂfcﬁsasmﬁl’l‘z dr'by injection.
the art, for exanple, structures such as those Set

f The haritiandrégerPatarite AAN(ABEG8a, fgrO&ksthplepbyetiies opal route. The
devi ces as described in U S. Patent Nos 5, 064, 654 )
scomposnds bt the prest inyAnkipr gk b darmylated  withagenventional

B8RP ek SRERI "oty T Pl aifaBfium stearate)
Sift8 taBletd PR (c&B4ILS 8P JrAP adlthinistRAidnd Of @haggedsielimproving

order to avoid excess |l ocal concentration of
astibstanires gears .be[ 83ded inn tlvo wesee mif odkialeavtiministnation forms. When

anti androgens_of the inveption are . utilized for the ]
¢ FRRStHRS§0 desirgdpug atwempeeytcal cpppules known in

ToPrak BSSHER- 18|
sych . e L ] . r i G . .
0B 8 AP, BEGLHEANYI SR Gyencon, with o
t RagRURUHARSA%] dihRnBdndbtHed addst viselipfiebed Abltadin.

adm nistered topically together with a conventi onal

topical carrier or diluent. When used topically, it is

r,doe

P 1S, P e R BB 3 B GRS cors b
i the i : .
e 50 0, SO0 DS P 35y s i

t BRcROAPQIHBEnAe Bfndidhleiifhefhosplut€ubAdebinsieds suehi &alpolyvinyl

carrier or diluent, the carrier or diluent rmé/ be

c pysmtidonengelatinkorawetluloset dayivatives, 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



cosnetic and nedical arts, e.g. any gel, cream

lotion, ointnent, liquid or ngg liquid carrier,
weermé/si3fé7er, sol vent, |iquid diffuent or ot her EITCA206/000992

vehi cl e which WD 2006/ 133567 27 PCT/ CA2006/ 000992

t:er i LLHc O j heL . 1ias
IRSPIVE o GEbeASLE ' L RHBIE R Rl S fle s g
Ugdthyleae glydals.e of several ingredients, including,
ut not limted to liquid alcohols, liquid glycols,
l'iquid pol yal kyl ene glycols, water, |iquid am des,

| e 8 Sy ey LOROHL 5 A S PR 201,
BYloy apd lor @, 598 ABGhay begkdldi ng et hanol, gl ycerol,

sorbitol, i1sopropanol, diethylene glycol, propylene
gl ycol, ethylene glycol, hexylene glycol, nmannitol

o TR YRRy B g e mdh Be! Al o
I
LoD D BN S ot sl s

Waeiahs YhoselsRefdraPitBIP. Patent No.02moggles both water and
al cohol in order to maximze the hydrophylic and

| i pophylic solubility, e.g. a m xture of ethanol or

[ | ith .. [ 006 \ t opi i

a1 50 R LBEINPAR GHCIENAET 3F FSCHPRNLE CLomBaly Nesep 064654,

'5%79'6'1&"81“‘53)7@%@7! Qatnl MLy B qﬁ‘éﬁ' to Ifmté trdrii8ermal penetration
a np

cosnetic an fredi ¢ art's. For exa e, fragrances,

D) staniSef fdRes Art@ssirede WhdiDuSGER) Geat dyBtctiRndibehses, the site
agents such as carboxymet hyl cel | ul ose, surfactants,
of atpiplication, on ¢helskire sheyuld be athanged ganexdeint® aveidr excess local
simlar agents my be present. [0063] The

PR

CBREBRFALIAN frangta i ngredi ent in the ointnent,

cream gel or lotion is typically fromabout 0.1 to
20 percent, preferably between 0.5 and 5 percent and

nost [g0ee] eTRdome dRbsEiftertdy theaibndRgehns vef the tifiRention are
total weight of the lotion, cream gel or ointnent).

Wtilized fohéhetrehtmemtdofr amtrogenirelghest diseasesanftthatskimsuch as acne,
BRI b T NoRReg 2BPeg e il PSSER: AbERsed for
%Byvgft thebé Eﬁrﬁé&g,uﬁ{écgntiandrogens 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



[0064] Several non-limting exanples infra describe

the preparation of a typical tion and gel, .
womes@esténvel y. In addition to hi cl es, one skid1/€s20061000992

the art rmay choose other vehicles in order to adapt

¢ . _ . L1

PR G BN S G 0 AR OB e e

acntiet o elik@ns ys tiswalbah Inyixtifecyf severd) rlﬁ tké including, but not
adm nistered orally or parenterally

t iited) to Aigiichi adeohinls, oliquisl ghysplsy rléljlldhpdytaﬂeflm ighawbls, water,

P8 o B e 5T TRGHR BB anc s

0 este1519 A1BSHols hRcIiEE AN fanddpd %ZH%E'&T&)H&? including ethanol,
pharmaceutical conposition. A co sition suita

fghycenoé,l seudhitiohi ssppmpmolnulyetpymergllylcyl lpmplytlmlﬁe glycol, ethylene
east e anti ogen wherein the total concentration
YS‘Plv ?@68 g‘ty ghdpagatel apd gaﬁfalogsﬁaﬂwaeb utfyddeal carriers may

T i
t @rbbwikes) §56lyettyddrte gy @PHI8) @élyd%@'eﬂ{yl&@s' ARATPBASIs! SUsually,

used the tot aI dosage of the suni of
thei topined genders hmlﬂldiesoboti'q waltert and haéccdmi ageordeng® maximize the

bov | eve the antiandrogen is a
p‘?Y ré’P?%g &ngt Ighgfc %f&élaﬁﬁyee god JgExtyre ehetharek or igapropanol
qgﬁﬁqp% tek ndi vi dual variation in absorption and
met abol ism [0067] When prepared for parental
injection, the antiandrogen is preferably added at a
concentration between about 0.1 ng/m and about 100
ng/ r{pﬂ €Qr A etogiica} edwier may migo mhcludeabaribu@Sother ingredients

desired, it

Drifacaus 475 th PR ehd oo éﬁéﬁ%atﬁfwn in the cosmetic and
%@ﬁhﬁ%{{ ' S:dr rexaniiiid) fa e§‘t ﬁ&g{xh{:e's Ellmg agents,

serum’concefitratt’ O esi I‘@

|thickkaingSesgémta nduchn ﬁﬁogﬂboxyﬁ{é@lﬁfﬂtélﬁilbg@ %ﬁ%l:ﬁnts, stabilizers,
typi caIIy be nmai ntai ned between 0.1 and 1000

ifineolbgntsneolopiag dgents andppttes siahilyr dgemiemayste jprederit 00
m crogranms per liter and nost preferably between 50
and 500 m crograns per liter. Adequate serum| evels

[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.



may al so be assessed by a patient's response to

t herapy. WD 2006/ 133567 29 PCT, 006/ 000992 [ 0069]
waRmoe/13gpécal patients, the appropri ate dosage RET/€CA906/000992

anti androgen to achi eve desired serum concentration is

between 10 and 2000 mlligrans of active ingredient

per day per 50 kg of body wei ght when adm ni stered

or al | j0065HheWhend nintiasidesgehsbaré nadiinisferedbosterdidally, they are

1500 per day per 50 kg of body weight is
r E@ﬁ%}deoﬁdmmﬁt@r%| ywralpm o t paremerglhyn70] Neturally, topical

topical,L use l.otiqgn i.ntment, . gel .or, cr.eam shoul d, be

¢ FOPETEHRGOn iebtsgtred vheth edeefred site i ACHOR Beskins

plainly visible, and the skin is preferably not

washed in that region for at |east 30 m nutes. The
amounf00&6p| Cencergtetidrd gir dwt detiat hptsndidgeR varies in a known
mlligranms of_ antiandrogen per square centineter

( Pro@ngr AeRending, wpan tthe1 meghedpof gdminjsieringtthenpharmaceutical

[ I.k.abl e ,t ly. the . t.opical ¢ osition to the
FREP PR o FoPRBsHEE o P B8 oadl Pl abisy3fioh i cpreferably
daticludeht 3E OHeNBhANIrogEN vahelel hy 3bfal bRBLtkatidh of all such
some enbodi ments of the i'nvention, the antiandrogen of

t amtianidrogans om saisl psauhaceuticalbcarapositioniis frematboet 1% to 95% of
acgtive ingredient as part of a _ c i hation therapy. .
Fehe exmpeFkion gy ﬁ@%ﬁgamdaﬂa%fs&% n§9rrbeﬂavt Pi%g &g about 20%.

A e e —
| Aihtid dregen®shaul Breséfla Sy &o&%@irﬂng@ﬁéﬁﬂﬂmﬂés Blood level of

Reductase 1 inhibitor which nay be inCorporated into

t the sutiandroigan niace prefendedconigoisi of adeqmte sdasage which takes into
ant i andr ogen r whi.ch may be separat el )

atfFPHNEY lgkﬂua%dﬁﬁ‘?ﬂaflil%ﬁ%§9¥é’ﬁ’88fr@2‘ﬁ'ﬁtﬁ i ncl ude
treatment with one or nore conpounds which inhibit

t he production of dihydrotestosterone or its

pr eculoeey]s - Wihens Qe pRfef eforeaesrari ﬁ?ét&ﬁm?f thd€antiandrogen is
i nvention, the topical pharmceutical conposition
f preférably addeded aanoncemitiitionr betivesheatwiud (Bh-mg Ao eindsabout 100

et e 05 U, L9 BLS 07 (Y opget 8 o Proscar)

[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.



avai | abl e form Mer ck Sharp and Dohnme. Anot her
i nhi bitor "Dutasteride" which_,inhibits both

WEhB06/EIBET ase Cco- enzynes was rgal stered by PCT/CA2006/000992
A axoSmithKline. Inhibitors of type 5

e A R o O i

a&ﬁledé Slekipsd deduin bAcdrittioitisivehaberp Wb hhd 300@ millgrams of active
99/ 46279. EM 1792, one of inhibitors type 1

117 gredigndrpsxydayepert 30 kgefyndygweighs Wbefd édmm@é@edrpl‘@b’ When

a 3%&8 Sroribihitiony Abvat 7 Rt B0 e Pt e Bt B k@t foply weight

oral dosage is
Eﬁﬁ?ﬁ&%gﬁ@%%&ﬂg?%%ﬁ%%ﬁd@w ng per day per 50 kg

body wei ght, nore preferably between O 5 ng/day and
/d , for exanple 5.0 ng per di/ finasterid
_[007 eor yopical qsreaetlanwarraﬁ%gé of ereaghshnig éﬁafgeroughly

nhj d mh t

sEBbraRE FCneS oL At ShoBes B pAE” Riffte, R, ghe skin i

gﬂéﬁgﬁolzsno@ r‘/@c{s?\"eakih)fhbtefe fo? aflea8N30 AAAuFE. PRé afidyint applied
body wei ght, epreferal;%betv\een 10

shodRl paovddéQd leastdhl? nﬁlﬁlgramsawfpdxrm oggngmr sqagrepfentimeter
EM 1404 k}g}%i} When 17(3-hydr oxylst ero
1ipd ‘QgéFm?)yB%r JRPiGaty Ictdﬁ degjrablgdtgppply the

' t
TP S P oY A g e
%%%p#gre e g QuriEtepeslsday  per 50 kg body

erably bet ween 25 ngy/day and 1000
ng/day, for exanple 200 ng per day of EM 1404 or

rE 553 9(?7911{ B soraq <Bibasfiientel 55 vaialh Bacintindspgen of the
gen aosrg ﬁs 82%{1 E an%%f{%ﬂh‘%ﬁ&hgy %Ptlgé Slﬁgl%?hél{t é’snﬁart of a

o acqui ring such di sease

RO SRR g e i b e
regether z@tth a separate 5a-reductase inhibitor, a type 5 or type 3 17-
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 Sa-
reductase activity. One such inhibitor (“Propecia or Proscar”) is commercially
available form Merck Sharp and Dohme. Another inhibitor “Dutasteride” which

inhibits both 5a-reductase co-enzymes was registered by GlaxoSmithKline.

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



risk factor, are at higher risk than the general
popul ation of acquiring the c%diti ons to which the
WwWQeseasser nvention rel ates. WO 2006/ 133567 31 PCT/CA2006/000992
PCT/ CA2006/ 000992 [0076] Except where ot herw se
sécthpOund hENM1RDEY rHd dRRAERAONNt LSt i
g £ in Plgeof‘%tn%xﬁlgngﬁgp %mg‘cre]igon WO

of the invention s identical for rapeutt c
P62V ct ED-1702, posee. dhe iflhibawes f afypeachs actipiRydroxysteroid
c&%%?frent di scussed herein is the same regardl ess” of

t reggReseds describeshineyQ 800571080€Ht ed) . [0077] Where

two are nore different active agents are di scussed as

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

i nhi 0D72] anvthean SANShARHIRESR) (inRibifIry" gld ¢ ﬁsxﬂi in combination
di fferent conpounds are admninistered rather than a

sthetppies, cionpotondaneey iwith rthe tinpéretiare tdescrtibees hef&67 8kal dosage is
Exc?%t i/\/ngre ot herwi se ipdicated, the term"conpound”
EAAPLY Beprana P d dngonst 400 mg pen clayr remdd kgrkedidweight, more

SIER B 3590 AU 0T g0y LS o iy o

Bxespdridder e ot herwi se noted or where apparent from
context, dosages herein refer to weight of active
conmpounds unaffected by pharmaceutical excipients,

dilu riers aqr_other ingredients,. although such

addi ﬁﬁ@%’& Whr duper %@F%LM@&%Y&W&?@( Aehyidragenage inhibitors are
: ein 0 rm . .

3028 RohIERRIGTRASRIE! S sce oo 39 S8 v, goscribed

i Hereing orglhdesageds toreferablpdstivie¥n i&fn@oazﬁclﬂ) BOO 3he pep'da¥SFer 50 kg

herein, and the terns "excipient", ™diluent" or
"kedyr ivegight, ngiard epefietablio rbesoeen €10 nggédapnarsd at0aneg/day, for

typi cal i ncl uded, ‘Wi th active ingredients
ie%ggl}’?ﬁgé%%%fr@?mlgg(ﬁﬁ  industry. [0080] All of
the active ingredients used in any of the conbination
t her api es di scussed herein may be fornul ated in

phar fec&t Whén COIPRRSHEdBEerodhi ddhydrSSeridass 0Be opr 13
nore of the ot he?ﬂz;c?i ve)@i@ngr edi entyg. %ter nati \?el y,O fype

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.



they may each be adm ni stered separately but

sufficiently sinmultaneous in g me WO 2006/ 133567 32
WOPI004/CG326006/ 000992 so that a pdatient eventual IBCTHEA2006/000992

el evated bl ood | evels or otherw se enjoys the

benefits of each of the active ingredients (or

strategies) sinultaneously. In sone preferred

enboqoors)t Sx@gptt Whetdwttirivase sthted, ehappéferrear l@oszfgemfrthe active

active ingredients are to be formul ated in a S|ng

moarpravslst ofctie nveptiontis ddentical for heth dmyepewiinaadgrrophylactic

the inve vi ded ncl ud

IRTRP5e esdonaa o £omh BFREF SSMRAPERh AfGstSh Refin i he same
ééﬁﬂésts tRe Aidile BOARGLAINALA (briprevifRBge! o active

redients contained therein. Two or nore different
contalners are used in the conbination therapies of
the invention. Conbination therapies discussed herej

al so (00711 u Y¥herset v arsimose diffesentratvgi agsntsare; scussed as part of
fq?ceorlpﬁlgltg'{l !—\efa& ﬁeféﬁpﬁe{g% él’g%ﬁ‘{l% gnl[[fgﬂbf; a8 AN gr?cﬁandrogen) a

preve I'sease I n

Cﬁlﬁﬁilit?” o‘f\'hﬁff&rbﬂﬁ donRpéURIY A6 RARMARIEA fratHehethan a single
i'ncl udes another active ingredient or strategy of the
conipaatd bavingonubtigdepkeyities. prost at e cancer therapy

an LHRH agoni st or antagoni st or an inhibitor of type

3 17(3- hydroxyster0| d dehydrogenase can be used. WO

08 G5 RO b G0, MR s

Ws%&é&ﬁ%@%ﬁ%%&ﬁfb nial?eihbhﬁfeoaﬁ@_yf pbesiblendlereoisomers thereof,
efficacy. The tables | and’ Il only i'nclude in vitro

datthe boma of emaciminrmindgendminanticayireeafermct i vity on
nouse manmmary car ci noma Shi onogi cells and
determ nati on of the binding to Human Androgen

Receﬁgﬁfﬁt ']&CE %t&gefﬁ shSh@BY SN wWHe¥e FRafent from context,

dete (e} rogenic activity on-'rats.
%ﬁgb@dhemh ar}efelrorta Ofveipdy tdie data \&Bh@cﬁﬁ{dsecmwfected by
and “reported follow the tables. TABLE 1

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
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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 17B-
hydroxysteroid dehydrogenase can be used.
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[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
activity on rats. Detailed explanations of how the data were collected and

reported follow the tables.
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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=100xICsp R1881/1Cs0 (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:



7535 " " OJ EM "~ \ "- ; " 27.3 2.2 ND ND ND 7564
EM "o 85.6 0.5 ND ND ND 75633F 58.6 14.4 ND ND ND

WOEN6/13356Tr N~ 7575 ~( EM "c'\->"D 54.0 2.7 NDJIBCAID06/000992
7627 Y EM "~ " ; "rJ 22.0 3.0 24 41 55 7657 EM "

Of infiftidR 1% Q8/chiingrediby the follow
Vet e dtrcatege O infifgh [Oh (nl%g9 FLU 38-63 B0-94 18
Emia:13.8 3.5 7 10 9 7678 EM N CI 7.9 9.6 0 23 29
7735 EM 18.3 10.5 0 16 10 7738 "! V(I'~ EM_N 20.5
1.0 0 %dnhib=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)]x100.

W is the weight of the seminal vesicle.

Higher values are preferable.
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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
N 10.0 44 15 65 106 | 182
EM-7198 S.C s.C
cl s g rf/
oo 8.2 61 36 14 | 33 | 29 | 103
EM-7298 S8.C S.C
d %N/\/\\Qf
ne Partial 76 17 32 31 80
EM-8255 agonist s.C s.C
. Qgi Partial
Ne~{ YN0 agonist 17 40 54 24 27 28 74
EM-8260 p© p©
%}gvg Partial | 32 38 25 8 1 | 2% | 82
Ei)\/l-82 61 agonist p.o p.o
gl %MQX " | Partial | 68 ND | ND | ND | 42 |18 | 77
E§J8345 agonist p.o
cl s Qn\!ol/
@;p» Partial | 66 ND | ND | ND | 33 | 43 | 105
Ef\/I-8362 agonist p.o
ol s /@’sz\( .
ey Partial | 52 ND | ND | ND | 29 | 24| 8
E;\/I-SS 63 agonist p.o
“n| Partial 125 47 40 128
Cd 3 ~ &I | agonist ND ND ND p.o
NC- r; H_
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[0083] Legend of the table 3:

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

Column 2 represents the dose (expressed in nM) that inhibits by 50%
(ICs0) 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
antiandrogen expressed as percentage (%) on Human Androgen Receptor in
transfected cells relative to R1881 as calculated by the formula:

% RBA=100xICso 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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Akt éh%qugxlxtggg 2F gtlmulatlon 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%
(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=100xICso R1881/ICso (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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A In vitro Assays of Androgemc/Angandrogemc Activity  of

Antiandrogens

[0085] Androgenic/antiandrogenic activity of preferred 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 KCI; 0.7
mM NazHPOy; 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 Il (Sigma), and
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less than 0.01% in the culture medium. Such a concentration of ethanol does not

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: 35-44, 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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RSASGAY A28e RlanSfelfBd @ihgMhe 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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a'rlli'iia?nnc(ijrrug)lggg Sacie?or{igg o(rlg:g;. 100 nM) was added to mask progesterone
receptors. Unbound steroids were separated by incubation for 40 min at 0-4°C
with 0.3 ml HAP prepared in buffer P (50 mM Tris-HCl, 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/ICso (compound)
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2. Treatments

[0098] To evaluate 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 04%
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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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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16-18h at 0-4C. Triantinol one acetoni de (TAC, 100 nM
was added to mask progesterone receptors. Unbound
steroi ds were separated by incubation for 40 m n at

046 i 8 A, R B ERRED B

Wi t h [bifg7]ametoléh TNMRS spbdal ifdteatdcdrded diW0P Brudket h&C-F 300
pell et was washed 3 tines with 1 nm of buffer P.

Tinstreafenéror a Meuckedi Asandey #60/ MIvDas B}ﬂ f(dlmemg‘ aldmevtaélons have
\F,)pee{elﬁle&se?iys,l sqgg e{tjlt ocfou%tlet 8{8de)3 bREo tdl(';{lgleft otr trlplet q, quadruplet;
and m, multiplet. The chemical shifts (8) were referenced to chloroform (7.26
ppm for TH 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.S5.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



1 m of ethanol. After centrifugation, the supernatant
was decanted into a scintillaéion vial and the pellet
wonee/e3ss67act ed again with ethan P. After the ROUCAI0061000992

of scintillation liquid, the radioactivity was
: c e 0 uni er ' .
oy S e ApPt A SR, AR ERHBY O fting materials and
vatagentofweret hvaititig fresmaldricla! Chdraica @ﬁﬁg&ﬁ;’b Nthd QMilwaukee,
| east-square regression as descri bed by Rod ard,
ENMisePHB)- 0ogy. Statistical significance was
cal cul ated according to Kramer nultiple-range test.
Rel ative Binding Affinity (RBA) of the antiandrogen
in percentage relatively to R1881 is calcul ated by
the formul a: % RBA=100xI C50 R1881/1C50 (conmpound) WO
2006/ 133567 52 PCT/ CA2006/ 000992 C System c
ant i andr ogeni ¢/ androgeni c activity (imature nmal e
rats) 1. Animals [0097] Immature male rats
(Crl:CD(SD)Br) 22 to 24-day old were obtained from
Charl es-River, Inc. (St-Constant, Quebec, Canada) and
housed up to 5 per <cage in plastic bins in a
tenperature (23 1 - and light (12 h |ight/ day,
lights on at 7h15)- controlled environnent. The rats
were fed rodent chow and tap water ad |libitum The
day following their arrival, the animls were
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
implant: 1 cn) was inserted subcutaneously in the
dorsal area of animals at the tine of orchidectony.
One group of 5 animals was CX only as control (no DHT
implant inserted). 2. Treatnents




[0098] To evaluate the antiandrogenic activity, tested

conpounds were adm ni stered su%;;ut aneously or orally
wOoDwoe133867 y at a dose of 0.5 ng/~/ani mal for  PCT/CA2006/000992

antiandrogenitic activity or 0.2ng/ animal for

andr ogermp

wer e soIrPJg I [ zegJ &\y/\%‘ gﬁ%goaslgﬁﬁs ééjlgﬁat(}j‘l’ érrgth‘)o ?ﬁgﬁ A(}ﬂé 3)
(DVMBO, 10% final concentrati gr]?!ﬁ adm ni stered as
suspension in 0.4% nethyl cePf Rats in CX

control and CX + DHT control groups received the

vehi cl e alone during the 7-day period. € +(HUP- ORH,

animal s received the antiandrogen Fl (t@i de as

reference. The animals were killed by ceryical

di sl ocati on under isoflurane anesthesia onythe 8th

morning follow ng castration. The ventral ’EJI‘ ostate

and sicl es wer eN(g I M_éigsgec and c

wei ghed. 20067 133567 5 6/ 00 52 3oH ————>
Cal cul gt oﬁs and Statisti ca¥ Arral ysi s [0099] For

ant i ahtlPogEn 6 det vity, the Cpetfeeat:dge of 3i nhi biti on

(% i nhP BY=CFr & ClT ¢l at ed byPtHeECRECE bWy formul a: %

| nhi b=100- [ W (conpound) - W (control )/ W(DHT) w

(cont roI )]|-m100 For androgenic activit t he

perc .s tlm,l|atIOI’hIS cal culate the e

fol N %\Il NUL-a; Ol st-Hrudeat | ie= ound)s W ——
(contkol)\/s (DHT) - W (cont rol )] x3@0.%, 15 e wei ght

of th§ prost ate, the sem nal vesi cI e or |levator ani.

D- rst]é nt of topical rﬁ(rﬁ'ﬁd‘r% yeiid ¢
acti vi ty f@ Y ant i andr ogeni CPFS\WE'% =6t
conmpounds for top| cal use was determ ned using the

ear sebaceous gI ands rmd | in the male hanst@r, 1. Rig 2

Ani rra Mal e jen Syri an Hang of =\ L
110Y% Egnw; Rro HarTan Spr ue-}BH\M/éy'o'@ R
( Madi 8on,y ESA) and hou ed up to 2 per masvl% cage in

a ten‘peratureé\ZZ 3 C and light (12 h (&h&éor@ﬁhn)

[i ght 3°r Hs) b (X =CF30rCl; Y = CHy)

Reagents and condtions: (a) 0°C to rt, neat (b) CSCl,, H,0, rt; (c) TEA, THF, reflux; (d) 2 M aq HCI ,
MeOH, reflux; (e) phenol-CO-R, DIAD, PPh,, THF; (f) NR;R,, NaBH;CN, AcOH, ACN or EtOH.

[0108] 5-Amino-2-cyanobenzotrifluoride (la): commercially available

(Matrix Scientific)

[0109] 3-Chloro-4-cyano-2-methyl aniline (1b): 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



controlled environnment. The harrsters were fed with
Certified Rodent Diet 5002 Il et) and had access to

wa zpe/veser ad |ibitum The anl | s were accl i rrtT/e&$06/000992
for at least five days pr| or to begi nni ng the st udy.

@‘éﬁﬁ#&z‘@éﬁ%&?ﬂﬂﬂhﬁ 00 A OHRRH in &l Qﬁ&ll portion and

hansters. “One group of e ‘e castrated unde

ithoréavtionewas stirred aamesxtnhtempier@mré ier thary Toie rdsu.slmg solution was
initiation (SDZBPand used as. control }gm_
Hikdedenits Waten Ap0 moLh\extracted trith ghiare magg%m 20 mL) and then

Iilerft Vin e Spiafr G FREVPARER ¥ BrR B PR By reduce
¥§suré\ tot %%La %ﬁld&t [pﬁl'é Bfov@ﬁ %bﬁﬂ‘%%@trﬂ%n%% Wthh was directly
ropyl ene @ ycol VioViV taining WO

ma/fdtﬁﬂﬁﬁYeﬂ&td@CT/ CA2006/ 000992 0.1, 0.3 or 1.0
ng/ m. of the tested conpound was carefully applied
onto a regi on between the two cartil age ridges of t he

SO0, oo 2B B B0 e RO AL ABRLAL B o o e
Vé%ﬁm(ﬁpef h@éioﬁé"c?aﬁ&l@ydﬁﬁ (93tRmg, 10.950IML1) QFOV@SNas slowly added
applied on the right ear. 3. PG&st-Mrtem Cbservations

ahd 3Mamo-BipropandlOB6B g 11% miyolpalhd fesul timg kalusioarwas stirred
wer e eut hani zed by cervi cal di slocatio

ia JoP aqfepgmg% i & hregad) ep worafsat ureﬁg?rsrqﬂéwg pressure to

e B Rl B T T T

Q%ré’nWI%uft rm{claﬁonPunctures maki ng a circul ar hoI e of
were ‘nade on the flat fixed ear in the region

where the solution has been applied. These punch-nade

Il ected f h Usj
Bier ”Sb?ﬁ@ia—ﬁ?meﬁ%a%-@c#%é?%%mﬁg&émﬁ%m

Artigaeshioi | Ao Reaf KBS odilid, WAl ALK, selugion of
A AL Ao O i e e
e:titezs sl ﬁiethplae@mh @2heyg, 0R22smeioly andy24prapylahendiZatyho-propane
n(gn) ??228 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 aqueous
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



facing out. From each paraffin block, one section (5 m
thick) was cut and «collected_gn a glass slide. Thus,

woenos13sbé7de cont ai ned two el ongdt ed secti ons GHCTIBCA29N6/000992
| ength. Slides were stained with hematoxylin and

&gg'n(g&;ﬁ)ﬁ of PRI ® oﬁﬁpgﬁ.e%NﬁI@f@%,%é%éh%ﬁg) 5: 1.65 (s,

e video ca a and the lens'nu

|6HB.67(Yc2HSE8 5 tha.759$tp1Hi g 501eHd), 390@, 24), 8103 (d, 1H, ] =
the screen has a length of 0.953 mm Wen the first 6
ok oS o5 L6, 9 (c1dhire826 Fish t he 1 el t to the
right, the first and second fields were ignored and
the third and fourth fields were captured for
i ' el : ﬁ,tp%' & .the
ﬁg%%lsh(;%?&%l ggkgceldﬁngﬁ\)/\i’th ?he %sélgggg? he gg‘?%én
nmouse, the sebaceous glands within the whole field

length. (Q.953 mm) were rked. Al so, an area havin
the | g)(l,;,ﬁ& e AnFtmed sohision sef rompaYndcAg0deds mmol),

_ : . | _
2Bl EnuleFis Rt (080 ARk 2T HRFEpRIdERLE AR @R o) in
Thhydebad TRIFEM.08 M)ha (Pebrassiéwig R &ﬁ@prbfiyfb@@ﬁiearboxylate

exam ned field was calculated by the |Image Anal yser.
BIADYo(Or8fasumel) dviee T0otnah. Bhnes solutioncwas Istisredhat 04D doth1hr and
of 0. 953 mm and t he hei ght between stratum granul osum

Aevaskto refurn phgeom, tempeapture f0 beistirFret tasAmaddisionaldhrs. The

FEReBE RlfiEn Has HIRECRID A1 aRRRIRE mudg Wb with a 10%
aqsOH §81%Hoﬂng‘09rrﬁL§*gﬁHy&ﬁgd ovee sbahih fflphfR. Pwffication of the

readi ngs was averaged and the nean standard error of
tresultidgncmete cahmuduaide dybflash echirongeéogmphyz asingThEICl2/ acetone
results were expressed in n2 as the total surface of .
dParhgayreomperada of saners! sguctyse 6a yrith anederatpstogad yields (30
&c%@i ed by the glands in the tissue. [0106] Sone

8 -I?)m'ti ng exanpl es of preferred active conmpounds

are discussed bel ow together with preferred synthesis
t echni ques. EXAMPLES OF SYNTHESI S OF PREFERRED

[[BH3}| TORS 4-{4, 4-dimethyl-5-0x0-3-[3-(3-propionyl-phenoxy)-propyl]-2-

thioxo-imidazolidin-1-y1}-2-trifluoromethyl-benzonitrile (EM-7113): 1H NMR
(400 MHz, Acetone-de) 8: 1.15 (t, 3H, ] = 7.20 Hz), 1.68 (s, 6H), 2.07 (m, 2H), 3.06
(q, 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; ] = 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



[0107] Proton NWVR spectra were recorded on a Brucker
AC-F 300 instrunment or a Brucg r Avance 400 MHz . The

W Whé/8567g abbr evi ati ons have §en used: s, FATECAEL006/000992
d, doublet dd, doubl et of doublet; t, triplet; q,

il 4 bRl c l.cal i .
045 BhED an Bl o 28 e T e AT el somging
7?1’(99 PrMD o3 AnQér 108 réEmOtbripirafige. Thi reg@ting solution
were expressed in ppm Thin-layer chromatography

( W) dﬂﬂﬁdpwﬂoﬁﬂsd agetade 135 mh) Knés‘e'lagl@d gg«p@gmvely with a 10%
pl at es k Dar st a g tlJE'S
cﬁﬂaﬁa%@?ddam bicgebenatraBd B%Pe 89111(%10 @TgaRis phase was dried

WB??S;TI-S% rﬂggagg aarﬂwé‘gﬁorg tal n e d@l@é ?)2?888%}6 E%g% the crude

Weh@ind S"Eﬂe am&élﬁéknpbuﬁer£$ Eldznbyuﬁﬁétm d)@rl’ flastectt®mabgraphy using
solvents and reactants purified and dried were storeg

urettey] aoetpde ormaganeo@sam ehunitdagivie cempesndsrofegengtalestructure 7

an |ner atnDs re, t-up assenbl ed and cool ed
uﬂﬂ‘é}r‘yl 3 st g‘?im‘g’% |6§?I ons were dried over

magnesi um sul fate, evaporated on a WO 2006/ 133567 56

PCT/ CA2006/ 000992 rotatory evaporator and under

r eqstee Thiylesetmtsins $147b) Reerabedined dyathd sarreogyarthetic pathway, as
were avail able from Al drich Chem cal Conpany, Inc.

( Wergauseddor capnpoonds fda-7a)D 2006/ 133567 57

PCT/ CA2006/ 000992 Preparati on of thiohydantoins

derivatives (Table 1 and Table 3) Schene 1 ~CN + HO -

N1 @ O aNG-fa-1¥bprSpyluMil: thetyBphénoxyibropyl}-4,4-
dimethyl-5-oxo0-2-thioxo-imidazolidin-1-yl)-2-trifluoromethyl-benzonitrile
(EM-7105): 'H NMR (400 MHz, Acetone-de) 8: 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, J1 = 6.46 Hz, ] =
1.80 Hz), 8.18 (s, 1H), 8.26 (d, 1H, J = 8.25 Hz).

[0118] 4-(3-{3-[4-Ethylaminomethyl)-phenoxy]-propyl}-4,4-dimethyl-5-
oxo-2-thioxo-imidazolidin-1-yl)-2-trifluoromethyl-benzonitrile (EM-7148): 'H
NMR (400 MHz, Acetone-de) 8: 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), 413 (t, 2H, ] = 6.17 Hz), 6.91 (d, 2H, ]
=4.90 Hz), 7.27 (4, 2H, ] = 8.61 Hz), 8.03 (dd, 1H, ] = 6.53 Hz, ]J.=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-oxo-2-thioxo-imidazolidin-1-yl)-2-trifluoromethyl-benzonitrile
(EM-7192): 1TH NMR (400 MHz, Acetone-ds) &: 1.67 (s, 6H), 2.16 (s, 6H), 2.36 (m,



XY XYl a (X=CF3orGC ; Y=H) 2a(X—CF30rCI;Y:H) 3 b
(X=CF3orCl; Y=CH3) b (X-CF30rC| Y=CH3 HNONCNOHUA
WONB04/13356d / ON + N, ~O—| xyYs®ys 4 a ( X=CHZarCA2006/000992

Y—H) 5a (X-CFBorCI Y=H b (X = CF3 or CI Y =CH3) b

(mggrm] ¥-8f) HZ@, &O@(&Rﬁ,o}r}u ],1\‘:6&}7 Hz (Pﬁ -"1.(2523—10)5 SQB,(d 1H,J =
or Cl; Y =CH3) Reagents and

cbﬁhﬁzd’r%%g(b)lf@@?%mb neat (b) CSCI2, H2O rt: (c)

TEA, THF, reflux; (d) 2 Mag HO , MOH reflux; (e)

phenol -CO- R, DI AD, PPh3, THF; (f) NRI R2, NaBH3CN,

A[@%] ACN o5 Chiéid-4 :9 94 -1sorprogylam1no-mert#%ll) Cphenoxy]-propyl}-4

5- Am no- 2- cyanobenz t rifluo
a4/-d|ulnaﬂiyd-5 ()Mi-ﬂr-ﬂhxoﬁﬁ-llal‘ldlaz‘aln:bm{l@jtl)-gﬂ-methyl-benzomtrlle(EM-

o EEAM {00 6ERe, Seisms-h o ODACH, 6E1 | = 622 Fiz), L7 (5, 380,

T%bf? A PR CuethneahiBkdEie 5?96%?@""1@8 et 43 2617 =

t ded
S e b D

(Ha), 7(B0@, i, ] £8&2AHk)) in a small portion and

[0121] 4-{4, 4-Dimethyl-5-ox0-3-[3-(4-pyrrolidin-1-ylmethyl-phenoxy)-}-
2-thioxo- imidazolidin-1-yl}-2-trifluoro-benzonitrile (EM-7232): TH NMR (400
MHz, Acetone-de) 8: 1.66 (s, 6H), 1.73 (m, 4H), 2.36 (m, 2H), 2.44 (broad s, 4H),
3.53 (s, 2H), 4.01 (m, 2H), 4.14 (t, 2H, ] = 6.16 Hz), 6.90 (d, 2H, ] = 8.63 Hz), 7.26
(d, 2H,] =8.56 Hz), 8.03 (dd, 1H, ] =6.58 Hz, Jo=1.70 Hz), 8.18 (d, 1H, ] =1.72
Hz), 8.26 (d, 1H, 8.27 Hz).

[0122] 4-[3-(3-{-4-[(Isopropyl-methyl-amino)methyl]-phenoxy}-propyl-
4,4-dimethyl-5-oxo0-2-thioxo-imidazolidin-1-yl)-2-trifluoromethyl-benzonitrile
(EM-7233): 'TH NMR (400 MHz, Acetone-ds) 8: 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, ] = 8.60 Hz), 7.26 (d, 2H, ] = 8.57 Hz), 8.03 (dd, 1H, J:=
6.64 Hz; J. = 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-
dimethyl-5-oxo-2-thioxo-imidazolidin-1-yl)-2-trifluoromethyl-benzonitrile
(EM-7234): TH 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 (t,



the reaction was stirred at roomtenperature for 1hr.

The resulting solution was di2uted wth water (50
wOonope/133%¢7r acted with chloroform™3 x 20 nlL) amCT¢&a006/000992
filtered over a cotton plug. The resulting solution

159, 8B 9oL U sIERS(E 36, i o5 0, 11,
Used 50 diz;jhe TneiXEizy 17 (s} DHI), 8.26 (d, 1H, ] = 8.24 Hz).

2 (3- Hydr oxy- pr opyl am no) - 2- net hyl - proprlonltrlle (3):
To a neat solution of acetone cyanohydrln (930 ny,

B12no-1 ) @bt syt ey B mhencolarery bt dimgthyl-5-
a#ﬁ.mquanafa%ﬁgﬁm | 2SR AR SRRR LB (EM8260):

t hen evaporate uce pressure to I VE

CNMR ezmocmm Lm!étéhd-da)]fg ;1 67](%) 6Mh] el3. bk),d. 2@@; BH) L& 43I (m, 2H),
for the ne step without purification % I%
07 (54 S Omy(m, FHR 400 Aol 51517 H9a A9 2Hin] o8 21Hz), 7.53

4 tr uor onet hyl - benzonitrile (4a):
T@'Mi‘rﬁ%ﬁ%d%gMLd 2a (500 ng, 2.2 mol) in
anhydrous THE (20 nlL) under argon were added
triethylamne (22 ng, 0.22 mmol) and
2- propyl am no- 2- cyano- propane (3) (328 ng, 2.3 mol).
The solution was then stirred at reflux for 1hr. The
resulting solution was evaporated to dryness and
purified by flash chromatography using
di chl oronet hane/ acetone (8:2) as an eluant to give
627 ng (77% of desired conpound 4a. [0113]

4-[ 4, 4-di met hyl - 3- ( 3- hydr oxypr opyl ) - 5- oxo- 2-t hi oxo- | -
i m dazolidinyl]-2-trifluoronethyl-benzonitrile (5a):
To a solution of conpound 4a (627 ng, 1.7 mml) in
nmet hanol (27 nlL) was added 2N aqueous hydrogen
chloride (5.2 nL). The solution was refluxed for 90
mn and then poured in an ice/water solution. The
solution was extracted with ethyl acetate (3 x 30
m.), washed with brine, and dried over nmagnesi um

sul phate to give 428 WD 2006/ 133567 59

PCT/ CA2006/ 000992



ng (68% of desired conpound 5a. 1H NMR (400 MHz,
Acet one-d6) 8:1.65 (s,

woeipe/B38FI( g, 2H, J=5. 7Hz) , 3. 75(t (ﬁ—| J=5.01Hz), FCAOCA2006/000992
(m2H), 8.03(d, 1H, J=
6.4Hz), 8. 18(s, 1H), 8. 26(d, 1H, J=8. 26Hz) . [0114] Cener al
procedure for the synthesis of conpounds 6a:

Typi cal |y, a stlrred ol ut O 40
ol S o brskpRitisebAf REgboats ArapSRteR e
appropriate phenol (0.80 nmol) in anhydrous THE (0.05

M at OC was slowy added dPfrBeypedpyl azodi car boxyl at e
(DIAD) (0.80 nmol) over 10 m n. The sol ution was
stirred_at OC for 1lhr and aIIovved to return at roomHN

t enfuz @ @u,t 0 be?spirread @r=additidnaly 3hg W
resul t4g sol ution was dilAited with ethw acetate O}*N”
m.), ®asHed with a 10% l\féCH solution (100 mL) arfd Y

dr i &8 *\REror Yol Bm sul phatsa. X Peispfd .vath on of th@ (x=cryorci:y=H
r esd? PG €PUTE Ronpound By Faste! ¥ RFidhat ogr aphyx ush gL ¥ = CHy)
CH2C12/ acet one (9505) gave conpounds of gener al

strucg¢ure 6a w m)}dqr/ateto agpod vyi el (3‘@1\4}0
70%—F0315] N&t= ———» NC OIHP
4-di met hyl - 5- 06 ¢ >§Fs pr opi onyl - phe opm/i
th|0x0|mdazolld|n 1yy 2tr|fluorometh enzonltrl

| EM 71134 GEC |sz A %j Faor
3ﬁ| (j - 7. 2’0 Eilfr é§ 9 208t70?e ?5)% %Eﬂ"%

(g, '-720 405(m2H) 4.24 (t, 2H, 6.13
Hz)722(m1 %Tﬁ(t 1H, -7 7.53
(s—2H-—>r. 6‘. 69Hz) , 8. 03

J2=1. 81He) . Q/ﬂmoze(d 1H, J= 8 MN‘P“Q
Gener al proced’&rer‘br the synthesis of conpounds 7a:
Typical |y, td3aosotratriCoM=6f conpound 6al14DXESFyMOLY=H)Nn
anhydrous acet 8¥f1¢% & {1%hl) were added t4téFsorChY=Chy
appropriate amne (0.60 mmol ), sodi um cyanoborohydri de

WD 2006/ 133567 60 CA2006/ OBQQ@Z (0.23 mmol ) and
aceti & agid 02/3 . The, sgllution was then stirred
rangi ng frgrgn 0 ;},2N~b/ObLP9, \upde® argon at room

t enper at ure. e yasulting solution

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

Reagents and condltions: (a) phosgene/toluene, toluene, reflux; (b) 9, TEA, 1,2 dichloroethane, 0°Ctort;
(c) 6N HCl , reflux; (d) NaH, 1-chloropropyl-3-OTHP, DMF, 50°C; (e) p-TSA, MeOH; (f) Phenol-R,
PPh;, DEAD, THF, 0°C to rt; (g) NR Ry, NaBH;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 ethyl
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



was diluted with ethyl acetate (15 nlL) and washed

successively with a 10% aqueous sodi um bi carbonat e
w0avde/833867 ne sol ution. The orgarﬁ‘lc phase was dr(TedA2006/000992

over sodi um sul phate, and evaporated under reduce

pr \ -

FaBE SR et Mgl vl A RO R o Dean

aGark appdratesterfigpped awitlelanaHIC tteay i(ddid NABMNABhofirst 6 mL of
general structure 7 wth yields ranging from35 to

60bstiliest golveami whay dempued and replpsyd lyrtelusied o mak). Ghetsotution was
?&ggl?%llprtaF 4! %lpg\t/ahpvovar&eda fo g\{\x//eer %orlillsp%%nfdoga C(?rgpg)“ r:!gsan orange oil
AviRich3edstdir& ARy GRed RIFIRO nBR S )IRP BEGH (S¥on, 228 \iviaK) e,

di net hyl - 5- oxo- 2-t hi oxo-i m dazolidin-1-yl)-2-trifluoro
éh -benzonitrile (EM 7105); 1H NWVR (400 Mz,

Xﬁ% e- d6) 26Aming2-methyleprqpriongtrite () | 1. 67 (s,

6H), 2.36 (m 2H), 2.78 (m 1H), 3.70 (s, 2H), 4.02

(m 2H), 4.13 (t, 2H j = 6.16 Hz),

6.19L adstarbd Sblutidn of - ug Hrd@nlia) };ﬁdﬂ%&id@ i@%b i(F80 mL, 0.85
46Hz, J2= 1.80Hz), 8. 18(s, 1H), 8. 26(d, 1H, J=8. 25Hz) .

[ 03] NaCN (15.34 g, 0.31 mol) and ammonium chloride (19.75 g, 0.37 mol) was

4- (3-{.3-[ 4- Et hyl ami | )-ph - 1)-4, 4-di e
t @dgé_diopvgise 3ellceatrcr)]mgO(ETE}SEy ’ )O.i% r%r(]) )Xz}\/t] ro%rrr(l) F%%z/m)perature. The solution

0%05 A - | s d-y] ) -2 : - hen
oA R P T Ao Rfpiabi b B BRE oA extracted
1.With (dichBrbmietlane ¥ xH80 .mlL) GAd( fltefdd) ovér 36cdtdn plug. Sodium
2H), 2.60 (m 2;?, 70 (5. 2H), 4.02 (m 20 413

( sulphate was aglded tazdhe ®@nsltingd orgahicjphase andGstirdd fot. 3hits. Finally
(d 2H | =8 6] H), 803 (dd 1H JI =653 bz, J2 =
153 Sf%t}ors vigs fifteredpnd ovarpratgd;un %F&?@ce[ prasspre to give the
4-{3-{3-[ 4- D N hyk ) 5 n -P§.0 rdo4
d|d%§‘tr§§|Cbé"®>g§?é5¥ku%§]§ogr%)d§§% Pﬁzuﬁn@??‘lMﬂZz%‘}ﬂﬁfﬁb}%s (s, 6H),
matday r@&pgq}q){ri le (EM7192): 1H NMR (400 MHz,

Acet o e-d6)' 6:”1.67 (s, 6H, 2.16 (s, 6H, 2.36 (m WO

2006/ 133567 61 PCT/ CA2006/ 000992 2H), 3.32 (s, 2H),

400 4m 2H), 4,14 (1, 2H | = 6.16 He). 692 (d oM
j [127]7 1) +(@A-DImethyl-Simiped-op-ddntidazeliding}-27 1
I Griflubrd bty Co i hidrteToa)

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



1.71 Hz), 8.26 (d, 1H, 8.27 Hz). [0120]

2-Chl oro-4-(3-{3-[4-isopropyl argsno nmet hyl ) - phenoxy] - pr
WQYé/) 33447 PCT/CA2006/000992

4- di et hyl - 5- oxo- 2-t hi oxo-i m dazol i di n-1-yl) - 3-net hyl -

CagsAR AR P33BT A i adegigap g asia n,) -
(3+®.46 H.Z;%@.imgicﬁlﬂi %12=?>§90(Hk ]1H)1.613HE§> 8.46 (s21h1), 8508, 1H).
Hz , 6. 90(d 2H, J 8. 60Hz) 7. 27(d 2H, J= 8 60Hz) , 7. 55(d, 1H,

. [&fét oyt el A Dimaie bdiore Simidhobdiniil 2 dHhigrgmethyt-

)
Qe&énﬁ&ggzﬁa) yl}-2-trifluoro-benzonitrile (EM 7232):
1H NVR (400 M—Iz Acetone-d6) 8:1.66 (s, 6H), 1. 73 (m

j}_%fugmgr?m of ﬁhl_é)lgpr(z‘lpgﬂgéﬁrog a111:(2 6%{ kﬂ@? rr?Tﬁ)st’(Q (gﬂu | for 35 min.

%c}i_%éwzti Iéézﬁ (pé)élr?[ﬁil inp %O‘Vgé)&arbaaate solution, extracted using
e?ﬂglz%e@até §6 & Bl TRE orgitnic 18yetbvasiwabhed Svilll bHak, and finally

4 c[ﬁBec{ 8vér rhaphesiopr siphatestorgive afiidesired togipouplkdeliaxP$0 mg, 95%)
P b nysechansustoin e st piepatk STME (309 MHZ. Acetqne-de) 5: 154
or I [ bl 7 X NVR (400 MHz,
3&%&@%@8&?& Salrepnd ot 2ME3Rhs i) MR 402
, 2.09 (s, 3H), 2.36 (m 2H), 2.88 (m 1H), 3.47
(s 2H), 4.02 (m 2H), 4.13 (t, 2H, J = 6.16 Hz),
g [gézgggd 2 T ﬁ-{% zll-lanﬁethﬁazv 57diBfo-B3e[3-Retraly drosfuiani2zyloxy)-

J mp&ﬂ-izm@zph@sn-ﬂryl}@-@@uommgthwlﬂszmtpéq 12p):
4- (3 {3-[4-(1-1sopropyl am no- et hyl ) - phenoxy] - propyl j - 4

dlf@& Ebﬂb égzrggﬁor%ﬁ@uﬂa 915 5%1 91 glo r&nwéomh aafﬂyrdrt)hy ©MF (10 mL)

AQﬁ’(dm&argﬁh & rdbrﬁ&e(rfperﬁid)e WasZﬁaIéﬂJ,ll)B hiddpd :soﬁnﬁ& hydrlde (60%
rquspepsmn 1@2)1]0 .:24021@3, 35 rl?mr(q The M*@Q(;q)q erggl for 30 min and

P%@Cééoggér%%gg?gte ro}fg rPygan }56 g“%?y%?’ %g 1) Jwas dropwise

| Lfied! iinalfy; %oggﬁ'ﬁ)lodﬁte]@% $agk ) 20B3naR 61 whdd a]d:&edzéllfg Xhe 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%). 1H 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, J = 3.42 Hz), 8.18 (m, 2H), 8.27 (s, 1H).



[0124]

4-(3-{3-[4-(1-nmet hyl sul fonyl) é%henoxy] propyl }-4,4-dim
w0100y 133567 PCT/CA2006/000992

0X0- 2-t hi oxo-i m dazol i di n-1-yl)-2-chl oro- 3-net hyl - benz

gﬁ{ié(g'?' e (g 'ltfé@ﬁ&dg&g{r E&%ﬁrl&-ﬁ %@t%ﬁtgaﬁié&%idazolidin-l-
é%q-,z-tr{il&ﬁohfﬁet ?lﬂbenﬂe@ﬂn(éﬂlﬁ)ﬂ) 130 (t, 2H, | =

7 Hz), 7.19 (d, 2H | =8.92 Hz), 7.53 (d, 2H | =
8.32 Hz), 7.88 (m 3H). WD 2006/ 133567 63

o rsalap O pippeny TR 272y mE i hengl Ly at room

G YA {8KY,
ggh%e%ycﬁ eg(@id d Eé}%f} @:8 Cx&é bojrz%l A‘l%l_({l ’i(l:Fee’sdPl;l(ﬂ%m Yrddstirred for
Qihrgal rgom @lrﬁperbu(rﬁ 'fhé?lf@acmrorﬁvas ‘l’hen gﬂﬁ}ecbm(lbh GKEEIJS acetate (50
or = ~ ~ ~N~~OT
\rmb)qul@dmcces&m cyw@n a\wvi) blfﬂ@bqr%t@mfé mne\sqlbmorb and finally

b e 3 53 o 3K, Ao v
(aﬁr&’%@oﬁgd Xswcﬂﬁ@tl(e?(néﬁe’st@aé Gl N’MTQ CI(—ISd@ N z= A%%&tde) 8: 1.57 (s,
6H) 1 92 (m, 2H) 3 54, (t, 2H, ] = 7.38 Hz) 351563 (m 2H) 815 (m, 2H), 8.27
(s, 1H).

[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 1lhr 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 CHxClz/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 mL) were added the appropriate amine (045 mmol), sodium

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



N ---C0NCN R XYO15a (X=CF3orCl;Y=H b (X =

CF3 or Cl; Y = CH3) Reagents a condtions: (a)
wphossse/ t ol uene, tol uene, reftux; (b) 9, TEARCTICA006/000992

di chl oroethane, 0Cto rt; (c) 6N HC, reflux; (d)

il R ol sl e
NedStiRGl; sat@dibn AGMsodilatéd. withl 28hyl acetate (15 mL) and washed

4-1socyanato-2-trifluoronethyl-benzonitrile (8a) To a
seagessayelp fwish and e -aguepas @@%wm bigarbomate dad & Prinezsodution. The

0,.10.7 ) in ethyl acgtate nL t _OC under
oo pERR g G e NG SubRad BpdsyPpptHted under reduced
PPRSGERE THE LAIUERS 1 ggﬁk' | gy

s stirred 30 mn g@(l)%%ag lg}el%o d %g frgg?lljar%% gﬁf&ﬂatography
r osingt etk nattate andoacstore @3 elwemtt foe giveed dexthpoand® of general
2006/ 133567 64 PCT/ CA2006/ 000992 the ethyl acetate and
t seuctuse 192 withsgred yiekdsy®9-7086 uxed for 3 hrs using a
Dean- Stark apparatus, equipped with an HO trap
(solid NaOH). The first 6 nL of distilled solvent was
r d an Bi¥fin - 194 _
vvamgg hen 19% -Fﬂ%?%amg%hgsjégor at éetglyt 5 P&Eﬁ%g%%%:%a
( dithehlyl2s 5atioro-dmddazolidinvihvyt)a2-teifludiromethyl-beretbriitrile (EM-
the next step. IR 2268 (strong), 2232 (vvea}k% cm 1.
[ 03345 ' TR NAMRA{E00 Mid e hieetpnersis) & i a7 (st @Hj, @141, 6H), 2.23 (m, 2H),

R e T SR
d%x'%gﬁgké%ri@ %%%PZ %’2%?‘3(“0‘1 zzlgy'r?t?l)}) ésé){ﬁ ‘oom
tenperature. The solution was stirred for 3 days at

roomtenperature. The resulting solution was extracted

wNote:dTke) hydantaina derivatives of iype 4hb gould decobtgingd hy the same
cottﬁn .gl ug. Sodi um sulﬁgate was a?digl to the_
O PARI P @5 PRIE SN S5t TPPRYESD*Bhr s. Final Iy



wW0OA006/11356IVR (400 MHz, CDC13) 6:

the solution was filtered and evaporated under reduce
pressure to give the desired cé%rrpound 9 (7.80g, 45

48 (s, 6H), PClI/&42006/000992
(broad s, 2H). [0127] 4-(4,
4- Di met hyl - 5-1 m no- 2-oxo- I -i m dazol i di nyl) - 2-
trifluoronethyl-benzonitrile (10a) To a sol ution of

comound. (o8 Mgty b S0 P 2

under argon was dropwi se added a solution of the

i socyanate 8a (1.54 g, 7. 28 ﬁﬂtﬁl)‘leﬁn 1,2

di chl oroethane (3.5 ni). solution was stirred at

OC for 35 mn and the ice at was then renov and
stirred atHy oomt eaperat &e of an adeliti onab=8Q n. c
The solwuiiQn was—themev ted te—drymess van —
purified flash chromat o hy using EtQAc/ ane

(6:4) & in el uant to gi Ve ure conmpound 10a 2 0,

47% . 1H % 2006/ 133567 65 PET/ CA2006/ 000992  NRR (300

VHz , 1 AXetCHrreCld BT H6: 1. 54 (lﬁg Faorgl 2(5 broad 8,Xq¢fporCl;Y=H)
8. 12 R & =CEygr Cj Y =CHB 46Hz) Fd&fciiﬁrﬁ bL6. 90 PrX =GFa 0Ll Y = CHy)
1.61 Hz), 8. 46 (s, 1H), 8 51 (s, 1H). [0128] 4- (4

4- Di met hyl - o

5-di oXxoz |- mdazoI|d| nyI) 2 rlfluoromsthyr'-

benzoni t e (1lla) A suspenskon of the conpou ain
6N HA o ) was geflu 35 mn. The, ¢

sol uti s poured in,.a 10% bicarbonatg solytipn, ___

extracte ing ethyl acE @ (3 x 25 nL). @

or gani & er was washed brine, and fing

dri ed overCNmagnesi um sul phaten to gi ve of desiresh

conpojantx 1 &R ot @59= 10, 95%ha btk ovas=Hysed agpaSHeBriofcr;v=1)

t he next xstejr o3 dNYR ( 300 b\kiz cF,ACtveieas d6) 8b1(x5éF3orc|Y CHa)

(s, 6H), 7.81 (broad s, 1H), 8.17 (m 2H), 8.26 (s,

1H). [0129] 4-{4, 4- Di et h R 2,

5- di oxo- 3-[ 3- (tetrahydrd‘f Lan- 2-yl oxy) -
-imdazolidin-1-yl}-2-trifluoronethyl-benzonitr

propyla}
ile (12a); (To a solution of donmpound 1la (950 ng, 3.20
nmol) in ydr ous lgl\/F(lOrrL

(o]
O=™N —_ o=~ O
Y Y
X X
CN CN
21 a (X=CFzorCl;Y=H) 223 (X=CF30rCl; Y=H)
b (X=CF50rCl; Y =CHjy) b (X=CF;3orCl; Y = CHj)

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

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



under argon at roomtenperature was carefully added

sodi um hydri de (60% suspensionp in oil) (140 ng, 3.50
wOonwé/)3356fhe sol ution was stirred for 30 m n arRCT/CA2006/000992

2- (3-chl or opropoxy) -t et rahydr o- 2H pyran (656 ng, 3.66

% l% | %ﬂﬁt‘rﬂr\éf? P¥4&Enic 2388 dridendbloy g, S a8ieU ]y d8nd 480mino-2-

was added’and the sol'ution was’ heated

aﬁrlfﬁﬁﬁoﬁmth}'ﬂﬁbéﬂz:bmt“fﬂe llae(Qlﬂlt gmﬁ 6 ahtridl p wasakeated uit9220°C for 2
with diethyl ether é hed successi vely
ahltﬁo%p sesititing woliddé et W ézb avasrysed assichtinghe nsmjstep TH NMR

ot ReEorfila T EAEES P 20 A e P60 774 1 o=

= 1 Pi) /822 4l gi ve pure conpound
12?’\{{42)-'68(6@?S 821%6\]&TIeJI nggl\%za, Acet one- d6) gp

1.51 (m 4H) 157(s 6H) 1.6-1.9 (m 2H), 2.04 (m
421[’%3& : 34% &;lupﬁ!yﬂwlﬁéﬁlm-%zﬁbg) -Lpyrraljdinyl]-2-

1
BRI, |0

5T§| la6Patidh 8 Eemipdund! T6a (500 mg, 1.69 mmol) in anhydrous THF (20 mL)
yl]-2-trifluoronethyl -benzonitrile 513a

an
suhdlen angoofwadapdedh d.ildDS 11 86 g, ROBImADI(]. 0| M in THF) at -78°C.

TELT A0, T ol ogm. o LA S 80500 DA, o i
a&i(#?%gh@lggnﬁ%?a?% ‘?‘?g‘@’)e Trl's%atgsﬁﬂ uhBﬁWvQé EHB@@d tﬁ return to

successively wt

arddWotbinpRERAr@ hadawds Bitied folan a@@ltmmdl D0 nain. yThe solution was
dri ed over magnesi um sul phate to gi ve conpound 13a

(eh diutedsosithnathyl acatate d77 @clp)b ;wmsb@d %eccgmvﬁly withewater and

nﬁéﬁleit ggd(qﬂer;nwg %scl)\ggl 516 ha niq efu(l:i y3§vm raZec{ SPurification of

1-
5 AT e, A 81 i

TX(EHt&t@ ly h}éxaﬂé)(lw)sdsl Al eliagielgute ahe desisdd: Odimlpoil&ds (17a7fi moderate
mmol ), triphenyl phosphine (1.50 nmol) and

apieldpfl2a eg 860 FH MRz Acawddeea §sl 3&@ Bb)ob43 (s, 3H),

?%g;@}l gﬁ)‘f@% % 0%@88 0o, D52 G2 9L 52 P05 B .00 (4, 11, T =
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).

[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



mn. The solution was stirred at OC for 1lhr and
allowed to return at room tenperature to be stirred

wd moe/aa35erddi ti onal 3hrs. The résul ting sol uti ACTAEA2006/000992
diluted with ethyl acetate (120 nL), washed with a 10%
N@Qﬁll $Ghpbidtird 209 W&g—gtlﬁ'@g fgf bﬁdadﬁiﬁbnﬂom HWith. The solution was
sul phate. Purification of the resulting crude
abepadintedywithasthyt heetatt (B anl)y wished sGcldsiRiehe etith evater and
(99: 1) gave conpounds of general structure 14a with
rhmq seied; @ngdaagmsemr@ss%mlsatﬁ @mﬁcf%al y ¢ epprateddreive compound

%(él @%ur e Joof/g tgrs]fg% %ﬁ fﬁgg Sﬁ’d NgIg?ﬁOP W,)Acetone-d(,)

[ thi
aagp}rop 'rri gsfég?{(}.' ng%%?z'@é%'vr?qﬁ SEAGA, 215, 589 (m, 1H)
C&%(ﬂﬂ)ﬂ@h}]ﬂ#iw@ e, k= ntoHz) 2007 & eH)8.2¢ (d] 1(H),.J558.39 Hz).
nmol ). The solution was WO 2006/ 133567 67

PCT/ CA2006/ 000992 then stirred ranging from4 to 12

S on el ARl PRSP L R b e Py iRty -2
Ve liestonfetA§EBnsdnitrite (1929 10% aqueous sodi um
bi carbonate”and a brine solution. The organic phase

was dried over sodium sul phate, and evaporated under
i propuidRy OF SetRouR Jgs 8 RGPS T poniEleHEO (61) (5
R e e e

gar{cﬁ tﬂfrl]eg lsél‘i;rtiar{mﬁabydtﬁfém @62 b hyiin. pPARBE Xhign, i@l Ioriond of sodium
i e -

5peimde¢e (Wldago0i789 mmol) wavadded hndstimesdhipr aperdditipnal 2 hrs at
. %né E&'\é}npggg‘c;}? 5] H% E&Ns'?ﬂ ﬁggs WOQACaeg %gegef? 1?h etl?yl acetate (25

zlﬁL?_‘% %@é&t&%&%@ w%gllf%)zsoau}ra(ﬂlsuaﬂge] ic@yﬂ@hlzal\dao% Gried over

2dddiud sulphate didl fmhll&&ava‘ﬁbﬁathddﬁfde@lrﬁdueﬁ prasgute/ urification of
type 15b coul d be obtained by the sane synthetic

hveepplting wr@dejsandwt chppollests thromgography using ethyl

2e9cgt6a{t% I%esxg%e6(§ 65) as an 89161{ ggxgega\% desired compounds 19a in moderate
yields (39 mg, 40%).
[0138] 4-[3,34-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



Preparation of succinimde derivatives (Table 1)
Schenme 3 --;:~ NH2 a ONO Db OC 0- YY XX CN

WOCNoEN35¢7a ( X=CF3or Cl ; Y=H) 16a =CF3or Cl ; Y=HPCO7C42006/000992

(X=CF3orCl;Y=H) b (X =CF3 or C; Y = CH3 b (X = CF3

el B e 5 e B e e

( ¥s&ikch i@ tBe;né} stkpa ( X=CF3 orCl; YH) 20a (X=CF3 orCl;
YH b (X=CF3 orCl;YCH3) b (X=CF3 orCl; Y=CH3) b (X=CF3
or C;YCH3) R--;--/ Br 0 ONO9ONO YI YXx ~

s % oA U S GG R el

trifluoromethyl- benzonitrile (21a):

To a solution of compound 20a (33 mg, 0.097 mmol) in anhydrous
dichloromethane (2 mL) at 0°C under argon were added triphenylphosphine (50
mg, 0.194 mmol) and carbontetrabromide (64 mg, 0.194 mmol). The solution was
allowed to return to room temperature and stirred for 1 hr. The resulting
solution was diluted with dichloromethane (25 mL) and filtered on a cotton
plug. Purification of the resulting crude product by flash chromatography using
a gradient of ethyl acetate/hexane (3:97 to 3:7) as an eluant gave the desired
compound 21a (15 mg, 40% for 2 steps). 1H NMR (400 MHz, Acetone-de) 5: 1.36
(s, 3H), 1.39 (s, 3H), 1.40 (s, 3H), 2.28 (m, 2H), 3.68 (m, 2H), 8.03 (dd, 1H, ] = 6.57
Hz, ].=1.84 Hz), 8.14 (d, 1H, ] = 1.45 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 compounds 22a in moderate yields (15-33%).



Reagents and condtions: (a) 2,2 dinmethyl succinic
anhydride, 220C, (b) Li HMDS, al%_% brom de THF, -78C
wWa 06/133567( c) Li HVDS, Mel, THF, Cto rt ( BCT/CA2006/000992

RuCl 3- H20, Nal04, Qﬁ@WWO(61) rt. (e NaBH4,
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4-tefim 1768-Bidxo2p Prrdlidka-1Ly IRl slomdthy Rbehidhial -
ethyl - 2 G R R L SEM-6926):

peH NMH&(g@@NﬁQQZAQQtoﬁe?m&_tW 087w, AH), Bt 0i (cre 8H), 1.38 (s,
T e R e P &Q%ixzsldz A7 G51H, T8l He), 422 (m,
(ALY T 835 (o oH), 728 ¥, TH, TOSHN ARG £F (d/1H 1 - 167

NI\IFRz) 849QniyHH). Acet one- d6) 8: 1. 44 (s, 6H), 2. 84 (s,
2H), 7.97 (dd, 1H, JI = 6.74 Hz, J2 =
1 63Hz) 8.08(s, 1H), 8. 24(d, 1H, J=8. 32Hz) . [01351

f’ﬁ fﬁ'[‘f %I}’ﬂ}fie 0‘3% glp{ief &ﬁt}ép? %#%)cou rb%o(lgllbtdl e%c/lo the same

g%?ﬁ%&%’;gﬁg , 630Rr8Used (A% JHBbnddnAnhy dr ous THE
er “argon was adde HVDS (1.90 ni, 1.94
nnDI) (1.0 Min THF) at -78C. The solution was
stirred for 30 mn before the dropw se addition of
allyl bromde (245 ng, 2.03 nmol). The resulting
solution was allowed to return to roomtenperature
and was stirred for an additional 90 m n. The sol ution
was then diluted with ethyl acetate (75 nlL), washed
successively with water and brine, dried over
magnesi um sul phate and finally evaporat ed.
Purification of the resulting crude product by flash
chromat ography using ethyl acetate/hexane (1:9) as an
el uant gave the desired conmpounds 17a in noderate
yields (120 ng, 32% . 1H NWVR (400 MHz, Acetone-d6)
8:1.38 (s, 3H), 1.43 (s, 3H, 2.45 (m 1H), 2.80 (m
1H), 3.06 (m 1H), 5.12 (d, 1H, J=

10. 21Hz), 5. 24(d, 1H,J= 17.15

Hz), 6. 05(m 1H), 7. 98(d, 1H, J=8. 29Hz) , 8. 08(s, 1H), 8. 24(d, 1
H, J=8.33 Hz).



[01361
4-[3,3,4-tinethyl-2,5-dioxo-4-9%—alIyI)-1-pyrroIidinyI
w( 2086/133667f | uor omet hyl - benzonitri’l e (18a): To FCT/CA2006/000992
solution of compound 17a (100 ng, 0.296 mol) in
anhydrous THF (5 nL) under argon was added Li HVDS
(0.3 m, 0.326 mmol) (1.0 Min THF) at -78C. The
sol ution masnéélrred for 30 mn before the dropw se
addi ti on of neppratiquyefipigerxnggleriyatives (Fable. 3) The
resulting solution was allowed to return to WO
2006/ 133567 70 PCT/ CA2006/ 0085dfme 400m t enper at ure and
was stirred for an additional 60 nin The sol ution was

then diluted with ethyl acetat washed
pt.h mater and b over

successi

magnesi um su and finarl y eva d;,.dO'\feo gi ve
conpound 18a (84 ng, 90 % used as sych in the next
step. 1H NWR (400 MHz, Acetone-d6) 8 1.30 (s, 3H),
1.34 (s, 3H), 1.38 (s, 3H), 2.51 (m ZFD 5.17 (m

2H), 5.8 m 1H),

7.98(dd, ]ﬁ%ﬁﬂz J2=1_agtp), 8‘N@(<—’1H) 8.24(d, 14 J
=8. 39Hz) . [0

4-13, 3, 4-trinmethyl - 2, 5-di oxo- 4- ( 2- awset al dehyde) - 1- pyrr
olidinyl]-2- trifluoronethyl- benzonitrile (19a): To a
sol ution pf conpound 18a (94 ngy, 0.267 mml) in
acetonitri / O (5e L) unger argon AR

rut heniNd hori dehydrate @ -

and the ngJ &a%povxgg stlrred for 5 mn._After then

smal | portig d peri odat e {17 o)
nmol ) was added and @tlrred for an ad§|%|%%3 CH?S at

roomtenperature. Q:De resulting solution was dil uted

W th ethyl acetat 25 nlL), washed successively with
a sodi um bi suI fiteposolution and brine, dried over
sodi um sukphat e ahd finally evaporated under reduce

pr essumes: 4;» Nfi ;ion of the resulting crude product
by flash c rorm ograp u3| ng et hyl acetate/ hexane

(4:6) as an ef u rc desi red conpounds 19a in

nmoderate yields (3 40% . [0138]
4-13,3,4-trinethyl - d| 0X0- 4- (2- hydr oxy-et hyl ) - 1- pyr
rolidinyl]-2-

Reagents and condtions: (a) BrCH,CO,Me, Zn/Cu, TMSCI, THF, rt.; (b) LiAlH,, THF, 0°C;
(c) Pd-OH/C (20%), MeOH, 60°C; (d) 4-fluoro-2(triflucromethyl))benzonitrile or 2-chloro-4-fluoro-
benzonitrile, TEA, DMF, 80°C; (e) PPh,, CBr,, K,CO;, CH,Cl,, tt; (f) Phenol-R, CS,C0;, DMF, 80°C.

[0142] (1-Benzyl-4-hydroxy-piperidin-4-yl)-acetic acid methyl ester (24):
To a freshly prepared solution of methylester methylzinc 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



trifluoronmethyl- benzonitrile (20a): To a sol ution of

conpound 19a (39 ny, 0.115 mml? in acetic acid (2 nL)
W(a1006/13366M t enper at ure was added 4odi um bor ohy drdTdeA7086/&00992

ng, 0.230 mmol) and the solution was then stirred at

r f . (et [ S .
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sueithdk2 W INa@i bolatibf%The tirganichplaebeagfmatiy! whill with brine
and_brine, dried over magnesium sul phate, and finally
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w14 A @M 2 2R Ay ABR AN 00500, 5D, 761 (04 SHiyol ) and

carbontetrabrom de (64 ng, 0.194 mmol ). The sol ution
was allowed to return to roomtenperature and stirred

f go14B] hr . Thﬂ%él&?ﬂ%(?ﬂydﬁﬁly%th?fe)- 4 rﬂih—@-@fjpg?]:t To a solution of

di chl oromet hane (25 ni)” and™filter on a cot

plcompdund 24 ¢BT0 gn6.67 mively iesarlyidigus THIE (40 8@ Gt 0BT was slowly
flash chromat ograP_hy_ using a gradient of ethyl

acddgder pebativn oBlitiunp aBiminium hydede#0MdnelHMEE (12.1 mL, 12.1
desired, . conpound 2la (15 ng, 40%for 2 steps). 1H NMR
ST TRARS g vl siihea (3 6 for RS o e eturn to
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Tdiethgbether (hxdd mppropshet withHerad and.fHaBlynd©ed over magnesium

di rrgggxl formanmjde (1 nL) was added cesium carbonate

( BulRhsTe iegive theruds GRIABAUNG 25 KbAL €452%) Tdich wagersed as such in
. . = ;

o SRR T 0%, Yo R MBIk 69 g EDn 3. . 1 = 7.06

SHZ) 245 (] 280, 26l {thi 2813 R0, AL SR L 96 Hz), 7.31 (m, 5H).

[0144] 4-(2-Hydroxy-ethyl)-piperidin-4-0l (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-1-y1]-2-
trifluoromethyl-benzonitrile (27a): To a solution of compound 26 (517 mg, 3.25



was then poured in water (20 nL), extracted with

diethyl ether (3 x 10 nL), washed with brine, dried
wOonohér1asaernesi um sul phate and fin&l |y evapor at eRCT/C4de6/000992

reduce pressure. Purification of the resulting crude
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[0146] 4-[4-(2-Bromo-ethyl)-4-hydroxy-piperidin-1-y1}-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 tetrabromide (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%). 1H NMR
(400 MHz, MeOD) &: 1.72 (m, 4H), 2.11 (m, 2H), 3.37 (m, 2H), 3.54 (m, 2H), 3.77
(m, 2H), 7.18 (dd, 1H, J1 = 6.26 Hz, ] = 2.62 Hz), 7.27 (d, 1H, ] = 2.07 Hz), 7.69 (d,
1H, J = 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



OH 27a(X=CF3or C ; Y=H 28 a(X=CF3o0or C ;
Y=H b ((X=CFR3 o C; Y ) b (X=CF3 or C; Y
WO200B3567R X Y O NC N OH 29 a ("X = CF3 or Cl ;PCH/E€EAZHP6/000992
b (X =CF3 or C; Y = CH3) Reagents and condtions: (a)
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4 \fvhslrmeﬁ(h rd foriter eskitioyl )ddeh Z@ﬂﬁhtthh%ﬁﬁﬁm sulphate and finally
2-chl oro-4-fluoro- benzonitrile, TEA 80C; (e)

Prv@pocted  undero@duceireessure + Purifigativme ab the?res@m@mrude product

yBgﬁgﬁ ‘%Omfr@%’sayhef. Henea ety 3refate AP %) s anndliayt gave the
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met hyl ester” met hyl zinc bromd

THE (16 nL) was slowy added the 1- benzyl 4- pi peridone

Al dri ChZAaézz 10g,. 10.1 nmmpol ) at room tenperature.
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NaOH sol ution. The organi c phase was finally was
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and evaporated under reduce pressure. Purification of

the resulting crude conpound by flash chromatography

LIBRRLC] 7Y PEEIRUE L SR e 4300 P TR RN phenoxy)-

M’élh%ﬂgﬁP@ﬁﬁlﬁﬁ)-yl?-ﬂr&i&on%’inét’lﬂyl%zonﬁn@e %EM-ms)Zﬂfli NMR (400
45-2.65 (m 5H), 7.31 5H) .
[ mtml Ateamezgu) -84 1(&& mmldm@;t ton) 2HDi DT ()idi)4 286 (broad s, 4H),

(37 (s 38, 595 (. 300,60 (, 4H, | = 4,61 Hz), 3.77 (s, 1H), 3.89 (m, 2H), 424

(t, 2H, ] = 6.43 Hz), 6.88 (d, 1H, J = 8.40 Hz), 7.09 (m, 2H), 7.26 (dd, 1H, 1 = 6.26
Hz, J» = 2.61 Hz), 7.35 (d, 1H, ] = 2.5 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, J = 8.95 Hz).

[0151] 4-(4-{2-[4-(1-propyl-3-aminopentyl)-phenoxy}-ethyl}-4-hydroxy-
piperidin-1-yl)-2-trifluoromethyl-benzonitrile (EM-7892): 1H NMR (400 MHz,
Acetone-de) 8: 0.79 (m, 9H), 1.20-1.65 (m, 7H), 1.82 (m, 4H), 2.02 (m, 3H), 2.17 (m,



conpound 24 (1.70 g, 6.07 mmol) in anhydrous THE (40
m.) at 0OC was slowy added a ution of [ithium
watoneriasserm hydride (1.OMin THF) '(12.1 nl, 12.PCT/@xm0§/000992

The solution was then stirred at 0C for 1hr and
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pcﬂﬂ?edi i2H,d €6l5d Hayo729 (d,i16h) Jof 2:5(7(1%))17534! (plhaHs ](=32Q5 Hz), 7.73
extracted with diethyl ether (3 x 75 nL), washed

w(@h“ﬂr]ﬁ@ggn]dz)l nal |y dried over magnesium sul phate

to give the crude conpound 25 (1.32 g, 87% which was

used as such in the next step. 1H NVR (400 MHz, MeQOD)

6:[01525 (M 44tdf2-fu-(12phdpyl Pyrolidme)- - -
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Hzplpeﬂidm-l(yiv-ZB:Ierlum[oﬁﬂgth}fl-benzomtrlle (EM-7893) 1H NMR (400 MHz,
2 FNdro -eth |per|d|n 4-0
oo et {2 SEb) 761 W)n#é?)(bliqéldrﬁzﬁﬁﬁnél&((@ 4H), 1.88 (m,

c? Tt ha?’;% A2 QR T SRE Py it P o) 292
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drogen atnosphere for 4 hrs. The result]i
s&ﬂz:)l; VaA (daZHt her8 35 th)3 7626 (old, 3El, |1 @29 plldg b & Z;SX/HZ) 7.34 (d, 1H,

d S|£§g|]_f5nz%@xﬁ_? (28%6[%@454% whi ch was used as

4 [ 4- Hydr oxy- 4- ( 2- hydr oxy- et hyl ) - pi peri di n-1-yl] - 2-
trifluoronethyl-benzonitrile (27a): To a solution of

C QB Mhe2pi S(eﬁlﬂn@@ierﬁ'aﬁ5es\/‘@f 32@@/2933cﬁﬁﬂd7l5e obtained by the same
PCT/ CA2006/ 000992 mmol ) in anhydrous

disyatheficipathwaiydes wese usdd fordempougsls 2%r e added
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
water (100 nmL), extracted with diethyl ether (3 x 25
m.), washed with brine and finally dried over
magnesi um sul phate. Purification of the resulting
crude product by flash chromatography using ethyl
acet at e/ hexane (7:3) as an eluant gave the desired
conpound 27a



(687 ng, 68% . 1H NMR (400 MHz, Acetone-d6) 8:1.74 (m
6H), 3.45 (m 2H)

WOR08&(3356VH) , 7. 24( dd, 1H, J1=6. 4Hz,/$2=2. 5Hz), 7. ITTCA20064)00992
J= 2.4 Hz), 7.72 (d, 1H, J= 8.8 Hz). [0146]
4-[4-(2-Brono-ethyl)-4-hydroxy-piperidin-1-yl]-2-
trifluoronethyl-benzonitrile (28a): To a solution of
compound 27a (687 . 2,09 mmmol) |n, anhydrous
di chl or onet ha e(’igﬂg}ﬂl} OQlem&éef%’é'ﬁs\@F'éle 3dded
pot assi um carbonate (1.16 g,Se¢hemefnpl ),
tri phenyl phosphine (1.1 g, 4.19 mol) and carbon o
t et rabr om 1..39 g—4. A9Hmvothdd a (ZFhRe) sol ut j WS H
al | owed” retﬁwﬁﬂgﬂﬁ%ﬁtémmwggﬂe all r*mf%gr
1 hr. The resulting sol uti onVR&¥*“diPuted wit
di chl orotetharte YEB0 nl) and filtered on a3seDixteRn o .wgH
Purifi a6 b "the resul ting crude product xbgrsficashcHs)
chr omat ogr aphy using ethyl acetate/hexane (2:8) gave

t he desised conpound 50 579 . 1H NVR (40 =\.-
Mz, Dy =8: gf@ﬂ?’g@ (, 2.&ng—%m»@2mc Nqﬁ,,f“@
2H), 3.54 (m ZH%Q». (m 2H), 7.18 (dd}71HJI =

b

R

6.26 Hz, J2 = 2. Hz) . J.27 (d, 1H | ="2.07 Hz),
7.69 (d, 1H J§ 25;{)%@75‘55 0147] General 3@?@@‘@@[@'5:&)
for the synthesis of conpounds 29a: To a soluti’on of "
appropriate phenol (0.116 mmol) in dinethylformam de

(3 MRl e R nd HINGEY (& BSAHANEC,20 PORRS, orlell, 1hEH,; (?FMF) TEAHIR:
sol ufd) o, BBrg KRR CadLAt: (df Besotid deto;, IMFgDrC. and st rred

for 30 mn, before the addition of conpound 28a (30

ng, 0.079 nmol). The resulting solution was stirred
for an additional 4hrs. The solution WO 2006/ 133567 76
PCT/ CA2006/ 000992 was then poured in water (50 niL),
extracted with diethyl ether (3 x 20 nl), washed with
a [B133]e sol drl4of?-Hydrexy-athyl)-pirprazinghyil:?-triflueramethyl-

finally. evaporated under reduce pressure.
p&%@%‘é‘?ﬁﬁﬁ%ﬂwm resul ting crude product by flash

chromat ography using ethyl acetate (100% as an el uant
gave the desired conpounds 29a in noderate to good
yiMietlsod 40- 709 .

In a Schlenk tube purged with argon were added Pd(dba)s (13 mg, 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 mlL), 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) &: 255 (t, 2H, ] =



[0148]
4-{4-[ 2- (4- Cycl ohexyl am nonet h? phenoxy) - et hyl ] - 4- hyd

WO mRy133pé7peri din-1-yl }-2-triflu 190rret hyl - benz adweA10e6/000992
(EM 7332): 1H NWR (400 MHz, Acetone-d6) 5:1.20 (broad

? 587 0) 123&}%,({@1 f”E')5 0933803 S?’:% 48, B —254 ﬁg%{z?ﬂ 3&% 2}?1-, $8 5.79 Hz),
6.764 ,,1HS J8& 638 HezH]z £ 2:508H4y 7.332(d, 1H,39- 248 H4)) 7.76 (d, 1H, ] =

7.73 j 8.85 Hz). [0149]

4-83 &roxy A- [2 (2- et hyl - 4- nor phol i n- 4-yl net hyl - phe
noxy) -
ethyl]-piperidin-1l-yl}-2-trifluoronethyl-benzonitrile

( EfefiiiiBb: sék'éx?XﬁnﬁéQQl?pMééduf&ﬁ;r QBRIgHRInd27al- 85 (M

4H), 2.07 (m , 2.36 (broad s, 4H),
3.37 (s, 2H), 355(m 2|—|) 360(t, 4H, ] = 4.61 Hz),
3.77 (s, 1H), 3.89 (m 2H), 4.24 (t, 2H, j = 6.43
Hz), 6.88 (d, 1H, j 8.40 Hz), 7.09 (m 2H), 7.26

el oAss o, IE %fzesd-edw(awfﬁe@nsl-ggF&-fﬂﬂrsi%'afthyl-

4- gMiMqulaq Di et hyl - pi peri di n-1-yl - met hyl ) - phenox
y] -eth

4- Trydrsm)hqun périaihol B0g (35 2ag,r0.12 mmol)amh@ichhu'nmhane (4 mL) at
| e EM-7421) 1H NVR (400 Mz, Acet one: d6)
wese adp mt@,&suemr eahonate/#] mg, @51 rpm%)adrlehenﬂphowhme

j1|_6_38 %lgg g)?i’»é}:z H{mg and ar”w%agﬁrglc%h@ég E&g, % frm(-}(_)li.ﬂhe solution
(qgis %gl'ow%ﬁ fo §et§§1§ ?%))‘2)%1 Fﬁg?f&ﬁ@ and‘ was &ftredor 90 min. The

ﬁr rgeéulhag[ $ol(fionrway dilktediwie eliéhlbrorabgaasyRs ahby, washed with a
ydr oxy-
p| 1986 sadlinm bidaybonate isplutismond filterdsbaverra cotitor plug. Purification of

’637%%%%&1:{1]{5;25 lé‘%{?:}e 4O|;Dgoyl_|gzt8ZmetIlQ§%e ’ ggzq;ga 0 gép_é using ethyl

g.aacgw (57 n 852008} 1Rl U SA2ARRANRREE A 51 Bmg, %)

(dH BJMM(4GO BI85, Aédtone-UePS (X7 2H, IH8] 54.12 Hz)7282 (m, 2H), 3.56 (m,
Hz), 7.27(d, 1H, J=2. 57Hz) , 7. 34(d, 1H, J=2. 45k d,

1H{;H)J¥28’(ﬂd HA) 1 ©23R]z, ] = 2.61 Hz) 7.35(d, lH ] 2.53 Hz), 7.78 (d, 1H,
4-(4- % -(1- propyl - pyrolidine)-phenoxy] - et hyl }-4-hyd '
chxy8 ﬁ ridin-1-yl)-2-trifluoronethyl-benzonitrile

(EM 7893): 1H NMR (400 MHz,

[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.



Acetone-d6) 8: 0.64 (t, 3H, j = 7.41 Hz), 1.67 (broad

s, 5H, 1.82 (m 4H), 1.88 (m _1H), 2.02 (t, 2H, | =
wW@B200613398¢7, 2. 31 (broad dd, 4H, P =616 Hz, JCTC52086000992

Hz), 2.93 (m 1H), 347(m2H) 386m2H) 4.22

(Poritatiort of @ [l $huld préfhuct 1y ol cHibhmasderdbny using

2. diZlﬂHZ())meﬂla'iﬂs / (adetoihb' (95:8 as an eluant gave the desired compound 32a in
2.46Hz),7.73(d, 1H, J=8. 86 . Not e: e pi peridine

dempderate gield(23%be 29b coul d be obtained by the sane
synthetic pathway, as were used for conpounds 29a. WD
2006/ 133567 78 PCT/ CA2006/ 000992 Preparation of

PP noa SN y‘?‘i‘@p"’%ﬁ%& A e e
Myttifldoborhétiry ?Fbei(z%{nﬂn@e QF%B NH NI(H—IHX4@MHZ é\Fcetone-da) 8:

(X=CF3or Cl ; Y= CH3) b (X
CI 2. 76{(t-41@}-i3 5 &9 (N@Iﬂ,\] 7 5@8 &ﬂz) 3.60 %, ’4’H;$C 814Hz), 4.19 (t,

5% 1{%{% 58 30 38&@3; @e%ééénl% g.frg[Hz? 7.30 (d,
ki i

CHz2dl 2, rt (d) phenol -R, Cs2CO3, DMF, 70C. [0153]
4-1 4-( 2- Hydroxy et hyl ) - pi perazin-1- yI] 2-trifluoroneth

yl[01Bdnzoni t41*{4-B—(B@@}hymmmh‘?hnmﬂﬁdbﬂpéwhowbethyll

%%}eﬂqaz\imn-tltjyl? 2 ? r fil\tlleorrgn?e%ﬂ}ef ?-bi%z%glt)rlle (EMn-g547): 11-? NMR (400
MHz, Acetone-de) 8: 2.19 (s, 3H), 2.35 (broad s, 4H), 2.77 (t, 4H, ] = 5.12 Hz), 2.88
(t, 2H, ] = 5.59 Hz), 3.37 (s, 2H), 3.54 (t, 4H, ] = 5.12 Hz), 3.59 (t, 4H, ] = 4.62 Hz),
417 (t, 2H, ] = 5.59 Hz), 6.87 (d, 1H, ] = 7.96 Hz), 7.09 (m, 2H), 7.26 (dd, 1H, J; =

6.26 Hz, ]2 = 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.



BI NAP (13 ng, 0.02 mmol) and cesium carbonate (627 ng,
1.92 mol ). The 4-
wzoo6rs3267t ri f | uor onet hyl - begzonitrile (500 ng,PCA/QA2006/000992
mol ) and the 1-(2- hydroxyéethyl)piperidine in
anhydrous toluene (1.5 nL) was added to the Schlenk
tube and the solution was then heated at 100C
overnight. The resulting solution was diluted with
et hyl acetate (25 nlL), filtered on celite, and
eVERbARM AGCEU TdQA] . (C QM POSTFIOMEXA MPLIES
resulting crude product by flash chromatography using
et hyI acetate (100% as eluant gave the desired
ound 21 t& 0 mg, 10%9. 1H NWR (400 MHz, Acetone-d6)
]5§e(ctfor |_belpw bmvgmoqf/ ggaaple agl not of hmltatlon are several
pharypd%“% 01064_191(}))(0)81 120 511%%1'1_%132% &' Q)rg?e({ed #_I VT cor%po]lgi vI-7148 for
systemigtesld, Bin _érr;if%’d%dgZﬁzt}@oiﬂ?/)enﬁoﬁ%tdc&ﬂbﬁra@mﬁ%ﬂ@[e& may be
76(d, 1H, J— 8. 83 Hz) b: see experinental
uspdpimpkadel o€ (boin (add]llmrn tb)2EM-7I4815"&\}3 concentration of active ingredient
4-[4-(2-Brono-ethyl)-piperazin-1-yl]-2-trifluoronethyl
may. b%@ﬁlz@%qvleirw«eweéqa)mgq@s slisqserd %&ﬁr%n alkopBIOWGS a(\éstypes of

otheg%tgadnﬁgfs%tbmy di CE%C? r}%tlvbagﬁné4 HLZTH% bt 0C were

trlphenylphosphlne (88 nmy, 0.34 nmmol), and car bon
tetrabrom de (112 ng, 0.35 mmol). The solution was
allowed to return at rodiXAMII &t ure and was stirred
for 90 mn. The resulting solution was diluted with
di chl oronmet hane (25 nL), washed with a 10% sodi um

bi car bonate sol u@oﬁrg, mior(é‘!u{aqﬂg;{,rq}gﬁﬁtl@ncotton pl ug.

Purification of resulting crude’ product by fl ash

chrorm[@greaﬁ)ém usi ng ethyl acetatwédigkete (7:3) asjan
el uant gave the desired |conpound 3la (22 ng, 60% . |1H

NVR (400 Mz, Acet one- dg) (by weight pf total rompaesition)

Lo WO il ad

—2—82 ||| ZT1) 9o, J0 IL}]
EM‘ZT—‘ﬁ37 27(dd 1H, J1=6. 23Hz|, J2=2. 61Hz) , 35(d, 1H, J=2. 53Hz

Etha)nbf 78(0, I, ] = 8.84 HZ). 6.4
NaCl 0.8
Water 86.9

Benzyl alcohol 0.9




[ 0155] General procedure

for the synthesis of

conpounds 32a: To a sol ution,pf appropriate phenol
wa0e®3serol ) in dinethylformarfide (1.5 nl) waCTad4s®06/000992

cesi um carbonate (0.150 mmol ). The sol ution was heated

at 70C under argon and gxAMPEERr 30 mi n, before the
addi tion of conpound 3la (22 ng, 0.06 mmol). The

resul ting solution was sti rliabtetf or an addi ti onal 4hrs.

Tha cnl Ut | nn A s—tt haLn r J_n Wat-er

o Sl )
ext r aciBEFEHER di et hyl efher (3 x i’gelﬁli‘L)/ washed wilt h

a brine solution, and fihp
sul phate. WD 2006/ 133567

W S i

EM-Pwg fication of the resu
chromat ography using di

ting crude @oauct by flas
| or onet hane/ acetone (95:

Gelad® an el uant gave the de
\II ol r*l /QRO/—L Lﬂ

5ired conpound032a in

1£RL

——rpderate
LchtQSQ{4 [2 (3 5-Di 1 uor o- ph

énoxy) et hyl ]47p5 per azi n-1-y|

——

(triftuoromethy=be
St'ar?‘}hoo MHz, Acetone-d6) 8:

UTI'I lFI | [ \I: OO) J.l_l |\||V|'(
2.76(t, 4H, LICRP

Fz), 2. 89(1, ZH J=5. 38FZ),
2H, J=5. 37

3 50(t, 41, J=5. I7Hz), 4. 19( 1,

Hz), 6.57(m 3H), 7. 20( dd, IEXAMBLE&}Hz, J2=2. 58Hz) , 7. 30(d,

1H, J=2. 44Hz), 7. 73(d, 1H, J
4-{4-[ 2- (2- et hyl
pi perazin-1-yl}-2-(tr

=8.83Hz). [0157]

|)-benzonitrile

- 4- (nmor phol i nonet hyl ) - phenoxy) - et hyl ]

Srl L

(EM7547) 1H NMVR (400 e-d6) 8: 2.19 (s,
ﬁ%gre(daéﬂ@crs 4H),12.77 (t, ANeight%5.12 Hz),
288 2H, ] = 5.59 Hp), 3.37 (s, . 3.54 (t, 4H,
J = 5. 12 Hz), 3.59 (t, 4H, (by wexglﬁ;_ofﬂmal compos1t10n)
17(¢ 244 3=5 E9

EM-?B:‘%Sa 87(d, 1H, J=7. 96Hz) , . 09(m 2H), 7.2 dd, 1H, J1=
6261 J2—72760

Lactgsé hydedus ™1 1y 320 aorz) . . 76(d, 1H, J=8%Urz) . Note: The

Star%l& perazine derivatives O
y the sane synthetic p

type 32b coylgd be obtal ne
At hway, as were used for

CellGRuzB onigetscrgatallindD 2006/ 1
PHARMACEUT] CAL COVPQS! T

B3567 81 PCT/12/8006/ 000992
EXAMPI ES

Magnesium stearate

0.4

[0159]

Other antiandrogens (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).



[0158] Set forth bel ow, by vvay of exanpl e and not of

limtation, are several
wQué/133567g a preferred act

gmceuti cal conpositions
|ve conmpound EM 7148dToCA2006/000992

system c use. Ot her conpounds of the invention or
conbi nati on thereofgx ARYPRED used in place of (or in
addition to) EM 7148. The concentration of active

i ngredi ent nEYoinposiicneshitabbr fox imjedidom ange as

[ i ngredimaredienst may be incl uded ar@f’&i&hﬁ%knom in the

art. EXAMPLE A Conpositi

I ngredi ent Wi ght % (by Jei

Ooq WaigRE S b dhBaan

EMEN48148 5.0 Ethanol 6.4
al cohol 0.9 WD 2006/ 1335

T UF Vg gr 86.90 Benz
7 82 PCT/ CA2006/ 000992

FinkstéNBeE B Tabl et | ngr edi
total conpositiaon) EMZY

ent Wei ght %04y wei ght of J
48 20.0 Celatin 5. 0 lactos$

Ethdidols5 Starch 27.5 EXAWPL

E C Gelatin &dpsul e

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 27.5




I ngredi ent Wi ght % (by weight of total conposition)
EM 7148 20.0 Lactose hydroug, 62.0 Starch 4.8

woCbé/ud3eere m crocrystalline 128 Magnesi um StREAV@AI06/000992

0.4 [0159] Ot her antiandrogens (i.e. EM 7105, EM 7203
or EM 7363) may be sxhawvipreted for EM 7148 in the
above fornmul ations. For conbi nation therapies, 5al pha
reciuctase inhibitors, |7beta-hydroxysteroid

dehydr ogenase type i nhi bitors and 17b-

hydr oxyst er oi d dehﬁgﬂéﬂéﬁﬁgguﬁnhlbltors type 13 could

be—add gnT S (W tfm—prorat o of —otther
corrponm 2006/ 133367 83 PCT?%T&S‘B %/’/000992 T
EXAIVPLE D Conposi tl on sui tqg};evél ht btREL édifiposition)

q total conposition)

EMEM48148 5.0 Finasteride|0.4 Ethanol 28600 NaCd 0.8
WAt er 86.9 Ron7\/| al-cohg

Finasteridei ent Wi ght % 1.0

Lactose hydrous 61.0

Starch 4.8

Cellulose microcystalline 12.8

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
Na(Cl 0.8
Water 823

Benzyl alcohol 0.9




(by weight of total conposition) EM 7148 20.0

Finasteride 1.0 Gelatin 5.0 actose 46.5 Starch
W@R2051386672006/ 133567 84 PCT/ 06/ 000992 EXANRILEATH06/000992

Gel atin capsul e I ngredi ent Wi ght % (by wei ght of

total conpositions EM 7148 20.0 Finasteride 1.0

Lact ose hydrous 61.0 Starch 4.8 Cellul ose

m crocystalline 12. EXAMPESHUmM stearate 0.4 EXAVPLE

G Conposition suitable for injection |Ingredient

Vi ght % (by wei ght gf,dtot al conposition) EM 7148 5.0

[ EM A0t R ledibhf T O O NS OTB TRl 23
(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 12.8

Magnesium stearate 0.4




Benzyl al cohol 0.9 WO 2006/ 133567 85 PCT/ CA2006/ 000992
I ngr edi ent i ght % (by wei ght of

EXAMPLE H Tabl et
wWa m0&l336enposi ti o

n EM 7148 2070 EM 1404 20. (PCTBAZDG/0D0992

5.0 Lactose 27.5 Starch 27.5 EXAMPLE | Gelatin

capsul e I ngredi ent Wi ght

% (by wei ght of total

conposition EM 7148 20.0 EM 1404 20.0 Lactose
hydrous 42.0 Star chEXAMPEEI] ul ose microcrystalline

stearate Q 2006/.133567 86
?poéi%ﬂlﬁtaﬁjl%%ﬁc PBn suitable for

12.8 Magnesi u§1
PCT/ CA2006/ 00098

N ecﬁg{gg;h&g{tedl ent Verfght 7% (DY Wadight ot totar
comnposi t 1'on)
(by weight of total composition)
EM-7148 5.0
EM-1791 0.4
Ethanol 6.0
NaCl 0.8
Water 86.9
Benzy! 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




EM 7148 5.0 EM 1791 0.4 Ethanol 6.0 NaCl 0.8 Water

86.9 Benzyl alcohol 0.9 EXAMPELE K Tabl et |ngredient
wOo/g 3566 (by wei ght of total “Conposition) ENMI1A8006/000992

20.0 EM 1791 20.0 Starch 27.5 Gelatin 5.0 Lactose

27.5 WD 2006/ 133567 XA NMPIEGA2006/ 000992 EXAMPLE L

Cel atin capsul e I ngredient Wi ght % (by wei ght of

total conposition) GeMtitlddpsale 0 EM 1791 20.0

Lactese—hydrous 420 Cellulose microcrystalline 12 8
Magnesi SRgedieRtate 0.4 Starch 4.8 Weight%
(by weight of total composition)
EM-7148 20.0
EM-1791 20.0
Lactose hydrous 42.0
Cellulose microcrystalline 12.8
Magnesium stearate ‘ 0.4
Starch 4.8

[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.



[0160] The invention has been described in terns of
preferred enbodi nents and exggpl es, but is not limted
wa vee/e3567 Those of skill int art will readiBGI/CA2006/000992
recogni ze the broader applicability and scope of the
Whithéeiieq i¢hich is limted only by the patent clains
that issue fromthis application or any patent
1. appl ¢caapoband whighm ng priority (directly or
indirectly) hereto. WO 2006/ 133567 88
a) PChinslgDENdIBeDIeceiar; is clained is: 1. A compound
which:. a i.n n androgen teceptorn, b) 4 nternferes
b) i 1Rl iy R AT AE R 32 Y HEBHEE peceptor by
medrRCSPA QhakY suffRfHilyCha@o@h ahdl 168§ ftb P8 tthYollH hWMaRREl joining a
| ong to pass through a channel jOining a steroid
sterattl actvesitedothelivdl2; and2; and c¢) bl ocks a normal helix

12-positionin en the androgen receptor is bound by
<) an bgcg%ﬁias@m@gl hvgrlg Eorpeitinaing Warea; the andspesn gegeptor s bound by
anagg)gkqof, having the schematic nolecular formula: R A
B wherein is a nucleus able to bind to the
steroid active site of the androgen receptor; and
wherein Ris a chain approxi mately perpendicularly
2. podiheicomppunsl ohdaigh dner a salBthsreef; baying heschematic molecular
containing an aromatic or heteroaryl ring and bei ng
forraye  ciently narrow and | ong to pass through the
channel joining the steroid active WO 2006/ 133567 89
PCT/ CA2006/ 000992

SN
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

SN
A B

of the >~ 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 | east one pol ar
functional group distanced fragmthe A B nucleus by 6

wa mod/B3s67gst rons and sel ect ed BPom t he group CEOITBCAI0061¢)0992
of carbonyl, sulfone or sulfoide, sulfimde, amne,

ST SEgr RSN ) PR RRATLIE e o
I

owhpg structure: ~~\ \ | | R4 RBR2

A\D\/\h\er;i/nVBotted lines represent optional bonds; wherein
Is selected fromth roup consistin an aromatic . .
ety o HeioRy bitp d0YrghReG A sl ied oL consisting
FPRRIGRIVT SRRfone crSLBRLRSE, SLRIhidaC @i AL RntABSNSSiAE, Md quat
© hy‘g{oggn and (A -C3) | ower al ky?; wherein R31and R4qua ernary
anameniurdepkndent |y sel ected fromthe group consi sting

of hydrogen, halogen, nitrile, -COCH3, -SO2CHS,

nmet hyl , and hal ogenated nethyl; and wherein at | east

one of R3 and R4 is not hydrogen. ~_The conpound
of Claim2 wherein the nucl eus is?e/legi%from t he
fol | owi ng noi eties: WD 2006/ 1335%
3. PCT/The2006p 00D eLCldim/ whereinGhe . ) 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:-Cs) lower alkyl;
wherein Rs and R4 are independently selected from the group consisting of hydrogen,
halogen, nitrile, -COCHs, -SO2CHs, methyl, and halogenated methyl; and wherein at
least one of R3and R4 is not hydrogen.

TN
A B

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

the following moieties:



\ NV NV NW -~ N 14 ROARM RAR R3R3SR3R3 RI10

RIOO r RO S W, NI\ Npﬁ R3 g R4 R5 and R3
wonves/ed3ne7dot t ed | i nes represg t optional bondsCTMEI086/600992

R3 and R4 are independently selected fromthe group

consi sting of hydrogen, halogen, nitrile, -COCHS3,

,\5@1 -NOZ,( Y, oﬁlkl | f oxi de, R

f aT kyI ul f¥ne, val Kyl , and haI og nated nét hyl ;

v\ eNn_at | east . of and N War o N~
einfRO and Ri e i ndependent eI eted fro

2 : b i s sel ected f omthe group p
coﬁswtl ng of CH23 oxygen and sul p . The 3 ’

conpound of C aim2 wherein R has the foIIovv| ng
structure: 2%321 E ~CnHn+2

Rio~_~/_R1o
(o}
r 7 Ry /g—-—
W,. 2, H N o
o R N /
R3 ~ / R4
R4 , Rs and Rs

wherein dotted lines represent optional bonds;

wherein Rz and Ry are independently selected from the group consisting of hydrogen,
halogen, nitrile, -COCH3s, -SO.CHs3, -NO, -OCHj3, -SCH3, alkylsulfoxide, alkylsulfone,
alkyl, methyl, and halogenated methyl; wherein at least one of R3 and R4 is not
hydrogen;

wherein R and Rjo 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
Z1

Y

/
/Can+2

wherein n is an integer selected from 0 to 3;



wherein n is an integer selected fromO to 3; WO
2006/ 133567 91 PCT/ CA2006/ 000992 wherein dotted |ines
WO Bp6/eB661t opti onal bonds; wherein E is sel ectrad/€A1906/000992
the group consisting of an aromatic noiety and a
whePGh IRRDIndsTeBFabentIFEiGhA] PbridS; @ SPacing group having
one to four atons; wherein it I's a hydrocarbon noiety
whesaidi Ei snatlegtetiafriony the gragt consistiagbohyh, arcihfi©nfoiety and a
or sulfoide group or a nitrogen atom separated fromE
hete&?rﬁﬂ'é‘oﬂ%}’f our intervening atons, and said nitrogen

. i 1ne, an _am de, an N-oxide, sulfimde
Whegérlf?? gﬁda & ﬁ’%@gﬁ%ﬁ‘ﬂ%"?ﬁﬁ? :fo'fi a,‘t85ﬁ’ onal I'y, having
whefdiReZ; QX Y0y dro€atbBRUMmoi&; Eﬂaftﬁﬂﬁﬂxahm' ép%r%'t "orfe? carbonyl,

is selected fromthe group consisting of ﬁy rogen,
sulfdriey @i sudfoxidhé @ronp, or kr oittagen atodi separyedhdromi Ert9; one to four

. trifluoronet r}{({ al koxy, O -C5 straight or branched .
interyeRifg AeMepAnd $aifgRTIgen R AR e PR @Myine, ancrzlecen N-oxide,

Sthgal ght | @ ~The.. ound of C aim
sulfu;{l gv%g? %@%ﬁf}gsﬁqﬂ@"% ecﬁ?lg’r Zflgf)trrlu%?‘gﬁ 0 agl%lottﬁer oxygen,
sulphigr @ohitrof2n a#dmsY R4 D-CnHn+2 R3 R2 wherein n is an

integer selected fromO to 3; wherein dotted |ines
wherein Zss isnselegied ofvam s ggouphmnsisting o hydregare dldorime, chlorine,

. i St f ti '
brorgiE AR, RN ohitt) ESHoRpAI affsiet o -Gpstraight or branched
alkyP @Qésjs’%?aﬁgﬂt &Zbﬁﬁ'{ﬁ@\%ﬂ&ﬁ&f? 9035 straight or branched alkynyl.

6. The compound of Claim 2 having the following molecular formula, or a salt
thereof:
Z3
Z1
('::" “\‘:)
Y
7
R4 D——Can+2
Rs 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, a heterocyclic

moiety and a cyclic moiety;



wherein E is selected fromthe group consisting of an
aromatic noiety and a het ebgaryl noi ety; wherein R2
wa osed38€t ed from the group €onsisting of hydrREy20A20€1000992
lower (O -C3) alkyl; wherein R3 and R4 are
whertdEPeNGeREI $RIRCHHR ghé @ Jo?l@isﬁhguef G rShlafig Mbiety and a
hydr ogen, hal ogen, nitril'e, - , -SO2CH3, NQO2,
heter@GyBm@@E3, al kyl sul foxi de, al kyl sul fone, al kyl,
met hyl, and hal ogenated net hyl; wherein at |east one

whergin l%éis selgcted fre grayn cepepting Rk hedrpgen andsloyprdfCangs) alkyl;

18 | . : | Qe
wherflp R P B BOEP LRl rabAR Sralfihe 5 rififting,gf hydrogen,
haloged! Bafid, . -COUHE 0BOAH 5 WO XOTR 10 ST, Allkylshifexae, alkyBulfone,
separated fromE by one to four intervening atonmns,
alkylanthyl, dind helygenatedo mdsky i gvhereimiat deastnoneriofieRs and R4 is not
N-oxi de, or a quaternary amonium salt,
hydregerg s i onal 'y, having other oxygen, sul phur, or

wher8inlY w%RQEiR%SGE%% §h& tgg)flirsatéﬁll ected fromthe

group CconsI's ogen, uorine, chlorine,
wher8hO@h Nig, a | IRglreRarbya Mivietyi tadditidridllyl haviipetayleast one carbonyl,
al koxy, C-'C5 straight or branched alkyl, C2-C5
sulfose ragi giifoxidebgrovghed aittagepl atamosepargsdsrom dghtbyorone to four
. branched al %%"%‘}fl {, The conmpound of Claim5 ereiRIY.d
interyeniRg PIUTE A HLIHECBFB AP ORE A1 AGIOF 20 Riigey g N-oxide, or
+ aug R Smdfon SCTT ooy Rashg bt 3868 siphur, o

nitrogégtitomsandhe conpound of Claim7 wherein Yis
-CH2CH2O-. 9. The conpound of Claim5 wherein i's

E .

whereisl getiegelactad fram heugrason serdisting of hysreggneAuorng, chlorine,

nmonao- substituted, pyridyl and rein it-is. |qcat i
bromife, oo SeERBn Niibr R ELRR D TRESYr Shys v ERARE Qb branched
alkyl .69 gﬁgg‘{g AMpPindHed! AkSHA24 R eg-dsrs%%ﬁ}%r kﬁjaﬁ@(éc?&‘lfcynyl.

“ or nono- stituted pyridyl ring by ong intervening

atom WO 2006/ 133567 93 PCT/ CA2006/ 000992 10. The

conpound of Caim5 wherein Zi is selected fromthe _ |
7.  f dheoamppund ef Cladém 5 wherein Y is selected from the group consisting of -
MCH,CH,-, ~-CH2MCHb-, and -CH2CH2M-, and wherein M is selected from the group

consisting of -O-, -5-, -SO-, and -CH>-.
8. The compound of Claim 7 wherein Y is -CH>CH2O-.

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.



CH3 CH3 HCH3 HH N N Nom H3C Nomf CH3 H H3C N H NH3
H GNN ,,( CH3, CH3 CH3 , CH3 H3 H CH3 HH3 N
WONOBG/N3FEC H3C H3C --(T H3X'3 CH3 HgC CH3 HICTAES20013000992
CHHI C-NHaC NN 3N /~N,"~HC RS HCCH3 a, , N
OIll Il Z102C ---"0 Nom Z, ON,,, - NN ~S~/ Z'1
I~~~ YY Z10, 00 Z NN,,/ Z NNom Z -,N Nom
10. OThé& cbinprthdbieChiim Zwhetein 78 liesdleded from tthe falowing moieties:
consi sting of hydrogen, |lower O -C6 al kyl,

CH3 CH3
Eleade aincaden:
CHy
?Hs H H

Hs Hy
HaC H
P L e O
H3C \/ 3, (J/’ 2 ' ,
CII) Z2'10-,C O H (@) H
12~ ~~ ~
S Z
(\N \3 s\/ r3d e oY
o ! o 4 o 7
N_ R N_ N N_ R
27 \n/ ~ 27 ~ 77 \“/ ~
S , NH ,and o ’

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 :



al kyl ene and aryl or Zi fusioned wth the Cycle E

fornms a bicycle noiety selected fromthe group
wamneisténg of : WD 2006/ 1335 94 PCT/ CA2006/H00QL06/60992

0O00002z22 zZj zI Z1 ZI wherein Ti and Z'2 are

pagh _igndepende
Ie ey

Pa. ¢l ect ed
W2 -NVN -N-INCH3

H3CCH§1R6V\2N/ V\2(§-I1Rs(]—| N 2 H3NH31]Z'11 W
RIOR6 R5 NR6 R5 R9 Rs NNR7 Ol OH1-1 R$ |
Whemﬂn }%oanqll% 2 R saR7independentlynhgdragenwioweriCe s alleyl, alkylene or
II ndependently sel ected fromthe group consisting of
aryl. cHe- oxygen and sul phur;

11.  The compound of Claim 3 wherein D is selected from the group consisting of

W2 CH3 W2 W2
~
N N N
CHj >//{—CH3 N\
W, CH3 oWy CH3 W; CHs ,
H3C CH3 Re
e
N~ W2 R
/ 3 N
CHy Rs
Wi Wi , R7 ,
Re R1o
Re \H\N/ Ry Rs Re
Rs R (K
N 7 o
el s POy o
/N Ry w Re O and R9

’

wherein W1 and W are independently selected from the group consisting of
-CH2-, oxygen and sulphur;
wherein Rs, R, R7, and Rs are independently selected from the group consisting of

hydrogen and (C1-Cs) lower alkyl; and



wherein R5, R6, R7, and R8 are independently sel ected

fromthe group consisting of _hydrogen and (C -C3)
wa we1338é7kyl ; and WO 2006/ 133 3%7 95 PCT/ CA2006/Q00SH26/000992

wher ei n RO and Rio are i ndependently sel ected fromthe

U I , o .

whegélﬁ R{]gh EQ% gfndeﬁ&gaé}?f‘}n sglréiéngéécpﬁgé\)/mn thé%‘ﬁpa'?:gnslstmg of
hydfc;gelnpw_ydg) Il&dug@falﬁ@hmthyﬂ. or a salt thereof Ra Rb

N'R11 @(CH2)nR12R4/&I\IXN~O 0O wherein nis

an interger froml to 3; wherein Ra and Rb are

12. Ih;gﬁg gen%%t}f}étgp k?eklhr 9 ﬁg %ttg fgllrl(g C%{]ﬁl Sl%l'g{] gorﬁéula, or a salt

theréd¥d Rb toget her may forma ring; vvhereln R3 is
sel ected fromthe group consisting of I;%drogen
hal ogen, OCH3, SCH3, al kyl sul f oxi de,
nitrile, NO2, alkyl, methyl, and trifl uoroae h:géﬂ
wherein R4 i sel ected fromthe gr oug
hal ogen, nitrtde, -COBH3, (Sb2OH. 3,
b romthe group

Rii and R12 ay dep atly selgg

consi sti nig4o @) oblen ‘dnd Ci-C6 Tower alkyl or Rii

and Ri g toget et orm erocycle optionally having

anot her het eroatom sghected fromthe group consisting

of nitrogen, oxygen, selenium siliciumand sul phur.
whetdin rlisendobpgenftoof 1@ 3 m 2 havi ng the fol | owi ng

mol ecul ar formula, or a
wherem (f{a and ?{b are mdepenéent y serectedo from the group consisting of

d) - N6R12 wher ei n

hydrogen, C1-C6 alkyl and C2-C6 alkenyl; wherein Ra and Rb together may form a
ring;

wherein Rj is selected from the group consisting of hydrogen, halogen, OCHs, SCHj,
alkylsulfoxide, alkylsulfone, nitrile, NO, alkyl, methyl, and trifluoromethyl;

wherein Ry is selected from the group consisting of halogen, nitrile, -COCHs,
-50.CH3, and -NO;

wherein Ri1 and Ri2 are independently selected from the group consisting of
hydrogen and C1-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.

13.  The compound of Claim 2 having the following molecular formula, or a salt

thereof:



WD 2006/ 133567 96 PCT/ CA2006/ 000992 Ra Rb R3 WRI11
(CH2)n R12 R4 / N ~O R13 rein n is an interger

wd 200611385670 3; wherein Ra and ar e i ndependemdTyCA2006/000992
sel ected fromthe group consisting of hydrogen, Cl-C6
al kyl and C2-C6 al kenyl, wherein Ra and tRpget her
may forma ring; wherein R3 is selecte m't he

group consi?%;ng of hydrogen, hal ogen,

al kyl sul f oxi , alkylsulfone g#aérlle , & kyl,

met hyl , and tyi ( ai n Bt ed

from t heRgre RsSt i f hal ogeD, nitrile, -COCH3

- SO2CH3, and \=hep; [ 1 and R12 are

i ndependent |y sel ecte He group consisting of
whePYATCISR ;ARG g;ﬁ#;h r alkyl or Rl11 and R12 toget her

orma etergcyc onaIIy havi ng anot her

whei’eiheRaahﬁfh Rol aed Gﬁd@F@xﬁﬁléxﬂ B Geliied FRSMS thé%dlup consisting of
nitro oXy eni um  siliciumand sulphur; and
hydxggene alkyg a6l 621Gl akkeon], twikergioRe ayuh Bbstogatheofmay form a
. _hydrogen hydroxyl and C1-C6 |ower alkyl. 14. The
MN&tonmpound of C ai m 2 having the foll owi ng nol ecul ar

whefF\;dig 'Ryé% sc@}@ﬁeﬁ 380 the' FBUHUonsReinBbs l‘%rgggn,%ogé%ﬁa, SCHs,

alkylsulfoxide, alkylsulfone, nitrile, NO,, alkyl, methyl, and trifluoromethyl;

wherein R4 is selected from the group consisting of halogen, nitrile, -COCHa,
-5S0.CHj3, and -NO;

wherein Ri1 and Ri2 are independently selected from the group consisting of
hydrogen and Ci-Cs lower alkyl or R11 and Ri2 together form a heterocycle optionally
having another heteroatom selected from the group consisting of nitrogen, oxygen,
selenium, silicium and sulphur; and

wherein Ris is selected from the group consisting of hydrogen, hydroxyl and C-Cs
lower alkyl.

14.  The compound of Claim 2 having the following molecular formula, or a salt

thereof:
Ra Rb
-R
R3 0O N 11
(CH,),, R12
Rt Sl

R14

R

o Rig 15

wherein n is an interger from 1 to 3;



R14 R16 R15 wherein nis an interger froml to 3; WO
2006/ 133567 97 PCT/ CA2006/ OO§) 92 wherein Ra and Rb

waoazoes/133d@pendent |y sel ected ff'om the group coriTECA2006/000992
of hydrogen, Cl1-C6 al kyl and C2-C6 alkenyl wherein

whe?éngtgegn?t %etagg rmﬁ@éeltl&’&mf se[écpegi f dr &% eﬁ%np consisting of

romt p consi sti ng

hydiugeag €1,.C6H8:1 aﬁGI'GZ-C(ﬂblk\éh uIWmeﬂfs Raablk& IRBItIgRBRr may form a
yirr::l‘gtrlle NO2, al kyl , msthylsiandtrlfluoromath)%Q Y

ringivherein R4 is selected fromthe group consisting of

whepiin ¥ sefboledd {s5im i oy eoect DA OB hHESGH ap T, SCH:
alkyfs‘%ﬂ‘ﬁ)'x?dé IS Iﬂf;ulf&i/éj nAgfEE r@?? a(ﬂFyIOQné larid éf)ﬁl}or&tnethyl

wherei n'R1T and R12 toget of m a eteroc
wheogihiRaisbdlgctbd fiorg the grdigs coresisgtirgpofinleghs Qﬁ&ﬂe)‘ QOCH3e

oup consi sting of nitrogen, oxygen, selenium
'S()Z&HQIéPQnNQ?@I suI phur; wherein Rl14 is selected fromthe

can of d d ng, C1- C6 .
whefGR RCART, Risyhls o CReAIdRl bS] Yradl T e cansisting of
hydx%eﬁgar{d (ero%r @IS b WIS IR a‘MaleRﬁz fgEiher| 'férm a heterocycle

ected fromthe group consisting of ogen and
oph@ial@hdmmgramitlkgﬂ hetemdatomi seldefiet] froch R%Sgﬂomq;eddiﬁ[stn@/of nitrogen,
forma CA-C8 ring or CA-C8 heterocycle; and wherein
oXy gere s¢lgniven esikigiymy ?%‘ﬂrﬁtlh%“ﬁr oup consi sting of hydrogen

ar 15. A canmpou havi n
whefg G SRl B e pustt b HE Ry B GuBiranytapa e
lowééfa(lzkisle‘ivfl{ég%ﬁ\%ﬁ‘ dnd q{lf\éo%‘eﬂcér rﬁB tf(!i‘ﬁfﬁ %@mCé\hNE or @Qngheterocycle,
wheGh /Rqb 1sl\‘5e|l&¢téﬂl from the group con51st1ng of hydrogen and C;-Cs lower alkyl,
wherein Ri4 and Ris together may form a C4-Cs ring or C4-Cs heterocycle; and

wherein Ry is selected from the group consisting of hydrogen and C;1-Cs lower alkyl.

15. A compound, having a molecular structure selected from the group consisting

of the following, or a salt of thereof:

NH
IR G e
Relcagalh fatcas NCO sas

o ’

NH
FiG s w >D 0
NC—QN)‘\NMO NC ND%:_ d{
- o
o N S

, and

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;



S3NCO NCOI OHOo and NJ 16. A pharnmaceuti cal
conposition conprising a phaéigaceuti cally acceptabl e
wallobeeasse7or carrier and a thefapeutically eff etl/@42006/000992
amount of at | east one conpound which: a) binds an
an r v i Ik ; P 0
D) o O ot s 2wt e oE S e eptor by
meahh of andhaigesuffieieafll aiarbyw arehiengto pashahirough a channel joining a
sufficiently narrow and long to pass through a channel
stergigiacting sife ta helinild and i ve site to helix 12; and d)
d) EL@I@)‘S s ﬁg{rrgg %%ﬁxldi%—y%giﬁ%%grg%%vﬁlgbnﬁi%agc]éleg'lere%gg{o%956 Bound by an
agoﬂgg_ar maceut i cal conposition of claim16 wherein the
conmpound has the follow ng schematic nol ecul ar
formula, or a salt thereof: R AB A B whereinis a
nucl eus able to bind to the steroid active site of the
androgen receptor; and wherein Ris a chain

17, Zpgﬁgﬁ %Eé(uﬁ?(earl% ) Gi G oY AR 16 UWhkelr? 51&@ CoMlpdRd has the

the nucl eus, ontal ning an aronati c

folldweingrsehelatit ingleduldr B&in@la, Stid aletiaredyy narrow and
| ong to pass through the channel joining the steroid
active site to helix 12 and having at | east one pol ar

functional group distanced froﬁe
|

A B

SN
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

N
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

site to helix 12 and having at least one polar functional group distanced from the



WD 2006/ 133567 99 PCT/ CA2006/ 000992 A B nucl eus by 6

to 10 angstronms and sel ect eg fromthe group consisting
wmiooea3benyl , sul fone or sul 8xi de, sul fi m de,PCanCAz®06/000992

am de, N-oxide, and quaternary ammoniumsalt. A B
/%h?\\IQe phar maceutical conposition of Claim17 wherein

f\\;;ri;3§§ eus has the followi ng structure: R4 R3 R2
wher e dotted |ines represen tional bonds; wherein
sel wadleys by éﬁ?t H@ngﬁfaeglsaéwﬁseé%qt ¢ from the grostpgansisting
A e Y
of caffRirfy1e i LB RRIE iR i A0 3R VRGBT draternary
ammbweiagan. and (d - C3) | ower al kyl; wherein R3 and R4
are independently sel ected from the group consi sting
of hydrogen, halogen, nitrile, -COCH3, -SO2CH3,
nmet hyl , and hal ogenated nethyl; and wherein at
one of R3 and R4 is not hydrogen. A B 19. Th
phar maceuti cal conposition of daim 17 where
18. nHegpltarhmceetied tcothposition b£CTai Tvvhegreainitié i eS:

2006/ 133567 100 PCT/ CA2006/000992 W W | , NOH Q |
nucleyschas\thyfallowing sfpucture: R4 RA RA R4 R3 R3 R3 R3

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 Rz is selected from the group consisting of hydrogen and (C1-Cs) lower alkyl;
wherein Rz and Ry are independently selected from the group consisting of hydrogen,
halogen, nitrile, -COCHs, -SO-CHs, methyl, and halogenated methyl; and wherein at
least one of R; and Rsis not hydrogen.

7N
A B

19. The pharmaceutical composition of Claim 17 wherein the

nucleus is selected from the following moieties:



RROROO r RRii ~S1' HNO 1.J R3/ R4 )CC R4 RS

and R3 wherein dotted |ines pgpresent opti onal bonds;
wOontveé/€d3867R3 and R4 are i ndependently sel ect ed HQTo@A20b&000992

group consisting of hydrogen, halogen, nitrile,

-COCH3, -SM2CH3, -NO2, -O0CH3, -SCH3, alkyl sulfoxide,

_-ah KWh , | Ky W1 get -ha| ogepat ed met h:yl
f V\/nﬁgre|§¢1”/fz;”’i%(eastﬁ-l o)rée ofN_ R3 aRE'aRéf |s-not|% di

y .
copsi st i ng of CHZR oxygen and sul p
phar maceuti ca conp85| tion of @ aim1¥ wherein R ha ,
thefollovvlng structure: Z2 71 EY ~CnHn+2 WO

i nt ege1osg gdiof rom O to 3; wherein dotted |lines
repr esent onal bonds; wherein E is selectedrom
the groyp ',Qging of an aromatic noiety and
| N s |_
W1\ , \\\ﬁ R H N |o
,a”l 4 . %
Rs = / R4
R4 , Rs and Rs

wherein dotted lines represent optional bonds;

wherein R3 and R4 are independently selected from the group consisting of hydrogen,
halogen, nitrile, -COCHs, -SO>CH3, -NO,, -OCH3, -SCHs, alkylsulfoxide, alkylsulfone,
alkyl, methyl, and halogenated methyl; wherein at least one of Rs and Ry is not
hydrogen;

wherein Ry and Ry are independently selected from the group consisting of
hydrogen, hydroxyl, halogen and methyl; and

wherein W1 is selected from the group consisting of -CHz-, oxygen and sulphur.

20.  The pharmaceutical composition of Claim 17 wherein R has the following

structure:



heteroaryl noiety; wherein Y is a spacing group having
one to four atons; wherein %i is a hydrocarbon noiety
waoazbdé/tazseval | y havi ng at | east Odne car bonyl, SROTHO&®06/000992
or sul foxide group or a nitrogen atom separated fromE
Whepé{n ah(]nte%%{' sel'e@gearﬁ‘%m 0% g,t ons, and_ sai d nit rogen
at om bel ng am ne, an am de, an N-oxide, sulfimde
whegdin alogtedt1@ig3aeprasenpoptidhal dondsZi , optional 'y, having
ot her oxygen, = sul phur, or nitrogen atons; wherein Z2
whereingE| @cﬁgactedofnonh ethgr grgppe sassisting gofonhgrimgtéa moiety and a
het fl uoii ne,. chlorine, bromne, iodine, cyano, nitro,
eterQary | M¥et hyl , al koxy, G -C5 straight or branched
; : 5 j : nyl, and C2-C5
Whegélbg gﬁ%g?ﬁ\tﬁ?‘%{l@t%gé‘gﬁgﬁsﬁsqgl%éa@#g?phar maceut i cal
wheeginphAsiit i drhyafro€arbonn inbidyv additidrallyohbeitigngt Medst comeicarbonyl,
formula, or a salt of thereof: Z2 Z1 rr /Y R4 D
sulfeneyprosulfexigde gieupepn anniteogen atome geparde@drem Erlgmanme to four

.. 1o 3: erein,dotted lines represent optional bopds; .

inte @il 165 B%ﬁ‘?%&z%f(?&} D56853" RiFern Brde an N-oxide,

sulfid@liecoed f tf&'ﬂ%x‘n'&?y HAHDERAS Isift) fzg,ogftioﬂﬁll?,r Qﬁ%_ﬁﬁ% other oxygen,
noi ety, a heterocyclic npiety an cyclic noiety;

sulphher er nitfogen atetresct ed from t he group consisting of an
aromatic npiety and a heteroaryl noi Fty; wherein R2 )
whereinséy s salgctedofronh dhe ggoppcesisting g é\t‘/dﬁ%%gfilﬁoram chlorine,

| ower.  ¢.C1- I , r el 4 Ar .
bront ¥ et e 74 et PR RAD, BB Gy ctmighyyor branched
alky)XOLOI&Faight or branched alkenyl, and Co-Cs straight or branched alkynyl.

21.  The pharmaceutical composition of Claim 17 having the following molecular

formula, or a salt of thereof:

Zy
Z4
('Ill'll K \:)
/Y
R4 D—-Cn H n+2
R3 R

wherein n is an integer selected from 0 to 3;

wherein dotted lines represent optional bonds;



hal ogen, nitrile, -COCH3, -SO2CH3, NO2, OCH3, SCH3,

al kyl sul f oxi de, al kyl sul fonelzgt2 al kyl, nethyl, and
wahabesset ed net hyl ; wherein | east one of RRTAOKRORE000992

s not hydrogen; wherein Y is a spaci ng group having

whe?&§ H9s g&@éteatf?&ﬂ ) %Bﬁg Rofbistifig Bf QM Q&Qﬁéﬁ@ ‘?ﬁ?l n%ltﬁ(eterocychc

addi tionally havi ng ast one” car bonyl
moietyl &raka dgclgrmojetpsr nitrogen at om separ at ed fromE by
one to four intervening atons, and said nitrogen atom
whegeinng in seleried, fmmathed BIOuM qQNGisHAE, obran arematiermeiefy and a
ium.salt, ,optionally, having other oxygen,
heter%ﬁ“é’ Hoe8r nltrogen atons; wherein Z2 is selected

whelriaR 4 IB @elﬁ&@.ﬁ%@&r&b%&bﬁﬁ ceﬁs@uﬁg 88RPdrdgdendiridRwer (C:-Cs) alkyl;
chlorine, bromne, iodine, cyano, nitrao,

wheiremfRam‘rd)Reamahdepélk@eqkly @leatad sftmmt@hgrmup bosistiveglof hydrogen,

halogeraripte, o s Bhor ReraiIgr. O, S8 T tkratioreanlkylsultone,
alkyg,(r) % " r?g}r&s ?\Blnogegk@_df/%ﬁ\s% %Her@%&ﬂ%&s‘;‘tcgﬁ% Jfrl%”}:\flaeIh is not

hydr(g‘é&pHZM, and wherein Mis selected fromthe group
consisting of -0-, -S, -S2-, and -CH2-. 23. The
whepeiar Yrisce spaciag groupdsivinganeto fdwiato®8; wherein Y is

Whesging e i 1By drocatheRy Puep; GHCiH ail&”@@%h{éu%]. lg%tdgn%fcarbonyl
sulfgxl?ée %og‘gl? >§BQ gi[m%)a%lfbﬁftf& Begtoqﬂr%eﬁékat@adfrm?r]@ﬁ;r Dne to four

ra position wt respect to th

1n’reﬂxr Xtansl dritbsdid tligggen ataiRing hn la$nM@ 20aadidd 3P N-oxide, or
103 / CA2006/ 000992 separ at ed rom the phenyl ene or

a quateonanybstrimanieun psali, dgi optionallyy kawingnetheveoxygen, sulphur, or
.. atom 25. The pharnmaceutical conposition of Caim 20
NitrQEE AOMS t i s sel ected fromthe fol | ow ng noieti es:

whertth Zbs Hefddbd efdm HAE: gTQ)'upNeeAm&hllg of hydrogen, fluorine, chlorine,

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

alkyl, C2-Cs straight or branched alkenyl, and C>-Cs straight or branched alkynyl.

22.  The pharmaceutical composition of Claim 20 wherein Y is selected from the
group consisting of -MCH2CHz>-, -CH2MCH>-, and -CH>CH>M-, and wherein M is
selected from the group consisting of -O-, -5-, -502-, and -CH2-.

23. The pharmaceutical composition of Claim 20 wherein Y is -CH2CH2O-.
24. The pharmaceutical composition of Claim 20 wherein E is selected from the

group consisting of phenylene and mono-substituted pyridyl and wherein 7; is

located in a para position with respect to the group Y and the nitrogen atom of Z; is



CH HBH HH3 I N~H aN,r N CH3 CHCH CH3 s CH3

3 HHH CHB HH3 NNN 1 NH3C H3C H3C ~/ H3X 3 CH3

WG-IB)GIG/GS%WC cH3 H3 H H3C NOBBC H N CH3 H NON/E82806/000992
N,,/ H3C CH3 OzSa N 0 s Z 102C-0 Noml Zvi O Nomi N

sepa%t\lélii/%@ e l%r%rl%mi ’OKI Ié?nz?\lglugstg'ug&d_lpyn'aylflrﬁllg by o%‘ellntervening

atom.

25.  The pharmaceutical composition of Claim 20 wherein Z; is selected from the

following moieties:

CH3 CH3

O O OO o'

?H3 ol N H
(j \<3H O CHs Es \{CH;,, O/ \é:s

’ 4 4

:i(j\/ N
H H
CHj H Ha N

?Hg H3
N H
H,C H
SO N R O
N HsC 0,S r
HsC \/, CH O/ ‘ , o
o] (I'I) Z2'10,C (o) H o) H
/N p‘]3 g Z./ﬁ\/ 1 2\/\"/ ~ Z./T ~
NS AN 77 \/, T4 , 5 ’ ’
N_ N N N N N
2.1/ \“/ ~ Z1/ T ~— Z'1/ T ~
S , NH ,and O /

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

from the group consisting of :



wherein Z'1 is selected fromthe group consisting of
hydr ogen, |lower C-C6 al kyl ,,,,al kyl ene and aryl or Z
W 2096/033667 Wi th the Cycle E fOPfis a bicycl e moiReIyCA2006/000992
sel ected fromthe group consisting of : WO
Q Qo . Lgd O
A

Q6L 83567 L04-RCT/GA2006/ 00Q99% OO0 Q O
= ZI and
Cl - €6 =

3 41 C, O_£ /i ,
d al kyl ege or aryl. 268, The phar ceutizcal conpositizd?n
of O afrh 18 wherein B1s sel ect edfromthe grallp |
consisting of W2 CH3 W2 W2 N -NNCH3 CH3 CH3 N W
whergin Ajya "2arerigdependsotigHy drogen, lpwer Cs-Gy alingl, @ikydene or aryl.
OH NNCHB N/ CHB3 RB W W R7f RE RIRORs RS N Rs
R5 RO R5 R7 r~o |

26.  The pharmaceutical composition of Claim 18 wherein D is selected from the

group consisting of

W2 CH3 W2 W2
e
—N —N —N, N —'N/w
CHs CHs )/(—-CH;; N

W, CHs Wy CHs W; CHs3 W4
H3C CH
N~ W2 R

OH ™% OH

N CH

~ N 3 N
\H) - CH; ~ Y TRe
Wi Wi Rz

Ro

wherein W1 and W are independently selected from the group consisting of
-CH>-, oxygen and sulphur;
wherein Rs, Re, R7, and Rs are independently selected from the group consisting of

hydrogen and (C;-C3) lower alkyl; and



OHR8 NI XN~ RO N> R RWO and RO wherein W

and W2 are |ndependently sel %gt ed fromthe group
wame1sséng of - CH2-, oxyge nd sul phur; whar@i/©A$B6/000992

R6, R7, and R8 are independently selected fromthe

heBR 8L SO AU CR D AU g o
hy devggnRhpdeoxy 1, edeganaied tethglel ect ed from the group

consi sting of hydrogen, hydroxyl, halogen and nethyl.
27. The pharmaceutical conposition of Caim 17 having

27. LPhd PRt id. iRl 38% tidPEMEIAm 97 Ry nd BSiGRIe molecular

formiulh SordsdlNéRi&st from1l to 3; wherein Ra and Rb are
[ ndependent ly selected fromthe group consisting of

hydrogen, C1-C6 al kyl and C2-C6 al kenyIRaV\,thbel n Ra
and Ro together may forma ring; wherein
selected fromthe group consisting of /K

hal ogen, (I:HR3 SCH3 I kyI i def yl one,
nitrile, ?@M rome?'%I I
wherein omthe gr€up consisting of
hal ogen, n|4t r cﬁ%ﬂa'_ -SORCH3, and - NO2;

wherein n is an interger from 1 to 3;

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 R3 is selected from the group consisting of hydrogen, halogen, OCHs, SCH3,
alkylsulfoxide, alkylsulfone, nitrile, NO, alkyl, methyl, and trifluoromethyl;

wherein Ry is selected from the group consisting of halogen, nitrile, -COCHs,
-S02CH3, and -NO;

wherein Rin and Rz are independently selected from the group consisting of
hydrogen, C1-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.

28.  The pharmaceutical composition of Claim 17 having the following molecular

formula, or a salt of thereof:



wherein Rii and R12 are independently selected from
the group consisting of hygnbggen, G -C6 | ower alkyl
wQn2006335¢ind R12 t oget her for het erocycl e omdToCsd0h6/000992

havi ng anot her heteroatom sel ected fromthe group
consi sting of nitrogen, oxygen, seleniyn stl cium
and sul phur. 28.. The pharmaceutical conposytron of
Claim 17 having the follow ng nol ecul a Ry or a
salt of theR®f: WO 2006/ 133?(%_| J)O6 RE 0%/ 000992
Ra Ro R3 N Rip ( R1 2ZnN ! R13 " Méherein
nis an Rg el N\lto - wherei@ Ra and Rb are

i ndependent | w-sef ectrd fr Cfshe group consi sting of
hydr ogen, C1-C6 al kyl Y3 al kenyl; wherein Ra

hand Rb tolﬁfether na tf rma ring; wherein R3is
wherdp&dr &gt &‘erftﬁhoé“érS p consisting of hydrogen,
wheB@h0#8Nan@CRB, aRCHAdepahdiorth|seRetede fréthk Yhe U%xfolﬂﬁe consisting of

nitrile, NO2, alkyl, nmethyl,” and trifluoronethy
hydudgene -G allgy] serideCRdcb hlkemyt; hehepeou Racoms Rbt toggther may form a
. halogen, nitrile, -COCH3, -SO2CH3, and -NO2; wherein
NgR11 and R12 are independently selected fromthe group

consi st i of; «.hvd n or y
wheffi Thi3b PR, e BRASTDuBOrRI, dHRIro B halBEer OCH:, SCH,
alkyBRdoRele, AEGASEASR Rl Y, AkAMhédyludptrERTbiieting;

of nitrogen, oxygen, selenium siliciumand sul phur;
whezeid Retiesadecte®Riom she grag echsistong offmiggen miudﬁs&fCHg,

of hydr.ogen, hydroxyl and Cl1-C6 | ower al kyl.
SOCH; hnd ROy, Y Aroxy y

wherein Ri1 and Rz are independently selected from the group consisting of

hydrogen and C31-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 Ri3 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
Rs 0 R
(CH2)p, R12
g i
Ri4
0 R16R15

wherein n is an interger from 1 to 3;



29.. The pharmaceutical conposition of Caim 17 having
the followi ng nolecular forpyla, or a salt of
watves/e3fé7 Ra Rb N R11 R 3 CH2)n , R12 RPCIT/EANOEDH00992
R14 0 R RL6 15 wherein nis an interger from1l to 3;
2Q06L 133RG7 %R X £ ertﬁérgrgga
Whe%qarﬁg én‘gepen iéén)tlpygéel ect@l5 grg%%tzhre&group P @gnmstmg of

hydfges] €108 alilyl anddCogehalkehyCovhdreit Rarchd"RbGogether may form a
al’kenyl; wherein Ra and Rb toget her may forma ring;
ringiwherein R3 is sel ect ed fromthe group consisti ng of

whege%/ig;}%gﬁ ﬁlsgtgldo ?]Enr ?l}eegroﬁezcong i a!o&i}ﬁ%@g&r‘%}]&;\ ogen, OCHs, SCHj,
alkylsulfolkHRY, Qnsllmkonéﬂﬂﬁ&ﬁé NG, dl§yls %aﬁzgqudr@md&sn@&@ap

consi sting’of hal ogen, nitril
wherdl R, isdected fidii the g‘rcRﬂ;Qcmaesnrrgj@ﬁdmidgm Initrie) -€XDEH3,
fromtheN%oup consi sting of hydrogen, Cl1-C6 | ower
-502511‘&3]&11 rNR2l and R12 together forma heterocycle

wheﬁ?} &12 lalbl gﬁa\” nl inde %%:Ir?m ts%iec?écp r?rél%l &fid egrou.r o%nsmtlng of

5i°s Trogen. " oxygen,

hydfddens CYITAMAvEUARRY lor RE&RI R z%?et}&rsﬁirﬁﬁbel%téfdé 1@ tionall
y réoup consi st ng]mg]gj hydr ogen, 1hy roxyl and Cl-C6 e "o Y

havmgvmothdamhétermterre selefted faonh RESgrompecdreisting of oitmogen, oxygen,
C408r|n m%heterocycle wherein R15 is
selerigpmy sl é’du‘i’“r%ﬁﬁ sHp foup consisting of hydrogen and

Wheg:emqgu QW8I RAKHbM the group consisting of hydrogen, hydroxyl and Ci-Cs
lower alkyl; wherein Ri14 and Ris together may form a C4-Cg ring or C+-Cs heterocycle;
wherein Ris is selected from the group consisting of hydrogen and Ci-Cs lower alkyl;
wherein Ri4 and Ris together may form a Cs-Cs ring or Cs-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:



wherein R14 and R15 together may forma C4-C8 ring or
C4-Cs heterocycle; and V\,herﬁb R16 is selected from
wa tve6/tp36e7p consi sting of hyd gen and Cl- C6 | aarCA2006/000992
aI kyl. 30. A phar maceuti cal conposition conprising a
31. éTEHSH‘Bé t CXI ?Bgl@i%heof Ghint! gpt Réreﬁ?ﬁélﬁe&ﬂ@é}ﬂ &t carrier is
ther eutica trve amount o |'east one
sultadndmﬁﬁw‘:tdladxmmatraﬁbtl t hereof, having a nol ecul ar
formul a sel ected fromthe group consisting of: FAS 1
NFBCSFSCS-NH NC/ Nxj ~OCHNC/ \ Nxj ~O
NC,/ _\ Q0Q. . NC .Z-ro .NC3 / \ 0.1 NC NO
2 VN me T ooty Tt 188 Fek R dntRiPBogsote cancer,
comﬁhﬁngfbaﬁﬁﬁﬁﬁ@hhg% 2GRS it ne8q of s&émr@hégewx%uﬁcnon of risk a
said diluent or carrier is suitable for oral
thergphmtitaHy effective addunfofrtichainpdund ehtliairg,1.or reduci ng
the risk of devel oping prostate cancer, conprising
adm nistering to a patient in need of such treatnent
or ' r .cal ly .eff IV . .
33. an%eﬁ?*e%&b?h%foélgfrh?gh3urt§1gg cgﬁ'%lf&slﬁg 1st<§19{1% (;cg a%d patient a
ther&pelititafiy, effééhklhea{méﬁﬂplbfsdt Neastdohd iSRiBItoR Q;elééte%ﬂfﬁl)m the group
patient”a therapeutically effective anount of
consistiagt ofcareinhibitbi pbtyEel® &TMyﬂr@mstd‘relcb dehpdrogenase, an inhibitor
COI’]SI sting. of an inhibjitor of type

of typesd n/driandronsisreididalmiiogenasse, anawhlhﬁq)bpf Gio-regfuctase and an
e o

andr ogen- synt hesi zi ng enzynes. 34. The nethod of claim
33, wherein an inhibitor of 5a-reductase and an
34, | rifaebirtetinod of claymed 3] 3 etnyain indyibiter of Badedyciase and s inhibitor

re_adm ni stered.
of type 13 173-hydroxysteroid dehydrogenase are administered.

35.  The method of claim 32 further comprising orchiectomy or administering an

LHRH agonist or 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.



35. The nethod of claim 32 further conprising
orchi ectony or adm ni steri ng ?n LHRH agoni st or
wowegsnérst . 36, A net hod of Pleati ng, or reduriTMgAZ0b&000992

ri sk of devel opi ng benign prostatic hyperplasia
38. ¢ fRe bk ¢ ma@%\%ﬁ Ml@é}eh?aﬁ iRAbiteH bt SP-r@aﬁ?%agé apl%h inhibitor

treatnent or Treduction, a therapeutically effective
of ty%QBﬂVHQ{ydtbﬁyﬁémle%y@frpgérﬂis%_ie adrhinistegedet hod of

claim 36,” further conprising adm nistering to said

patient a therapeutically effective anount of at

| east qgne, inhibitor selected from.th roup. . . .
39, comsTeiarh ob HreRtingn OF dEAPEHE- e GhivElipigg polycystic ovarian

. i nhi-bitar: of 1 &y, . , '

oynGEAEEAGrge AR ) 10 5ehddn, AL Sk chement o
redu0i06/aliBdbdpeutRall PETe O AmONNO 8P theIDmPdwendref taimdt

claim 37, wherein an inhibitor of 5a-reductase and an

inhibitor of type 13173-hydroxysteroid dehydrogenase

are, adm_ ni st ey ed, h of .Lreafi . .
40. r eﬁ}&%i Géﬂ]l?ﬁeoé Elgyngf‘), cé\r/g\%(% pC|% %1913 b%{\g caysnt‘l ﬁgstgx\c}{& ité\)nSald patient a
theer%m&%ﬂ? ERERIVeSAMDuRE I NUtSleREt B lifhbitoRtdeRitted Frdificthe group

of such”treatnment or reduction a therapeutically
considtirgc of \u aritiibitbr @ff t?/lpe D Apahydrotystémidn dehydltogditese, and an

nmet hod of claim 39, turther conprising adm nistering
inhibitowsef ap-peductage. a t herapeutical ly effective anount of

at | east one inhibitor selected fromthe group

consi sting of an inhibitor of type 13

17 i . inhidai 4
41. ?h@ﬁﬂ%ﬁg&si?f %aa?hgér(ﬁe\pﬁgfe ogﬂ 38RibitdR Of BR.-reldnidtdlk e & inhibitor

5a-re e net of claim40, wherein an

of 'Fél 1301 250ky @fox§atet 6idudd st ogathsaarée Allitihisteredof type

o 3173- hyd}; oxygt eroi d dehydrogenase are adm ni ster ed.
42 A nethod of treating or reducing the risk of

deVéIop'n cne, seborrhea, hirsutis r gndrogenic
2. 5 fpeetaod HpFIRERG SHFFIRURE PRGTER o PaYSIGRIE AcHacpborthea

g P Tl SO, Sl 5 oy i e
suclf tAlafinént 43 reliR tiGRt BPFisRf of laathBrdpeutidalliyheffective amount of the

conprising admnistering to said patient a
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 So-reductase.

44. The method of claim 43, wherein an inhibitor of 5a-reductase and an inhibitor

of type 13 173-hydroxysteroid dehydrogenase are administered.



t herapeutically effective anmount of at |east one
i nhibitor selected fromthe oup consisting of an

wa whé/bisser of type 13 173- hya?@xyster oi d dehydrIyeARs&€)00992
and an inhibitor of 5a-reductase. 44. The nethod of

cl gi.m r.ej: Lnhihi - .
. 7 Rirbdt SRR Mai Bl GEofy cORErME ORERAREE (o o male
or fethdle PRAMEAL &t BEEH of WEXT HG{rhSSOH Therd Pelnidd|p ALK& E1VRAAA8ENt of the
45. met hod of treating precocious puberty conprising

compoundiotleirnlg to a nmale or fenmale patient in need of
such treatnent a therapeutically effective anount of
the conmpound of claim1. 46. The nethod of claim 45
c sy I pi.St.enkn a: nal ' :
16. t@%p@h@gl yE]!c;f\l?[?l egt5 [ g%lrngrrrlgb aofu’ﬁ gf}létﬁ?—l}ﬁé%latgggnirg?leo})atlent a
theréﬁﬁétﬁﬁ.ﬁn%f gtfecive arivemitef had HIRHgaini8t 47 adaguriist ng
adm nistering to a male or fenale patient a
therapeutically effective amount of a type
47. 13IHSnteyliodpf stadndibd-oteprisinggelnzinéstdBng The maehodemble patient a
claim 45 conprising adnnistering to a rrale,cﬁ)atient a
therapruticplyeffeative amouas of ¢ &y pebd ki 3-by dgoxysieroid dehydrogenase
13173- hydroxysteroi d dehydrogenase and a LHRH agoni st
or antagoni st. 49 The nmethod of claim45, further
48. COTRY | BibfHbABP Bladhe s NgordpPRirg HdehiddkerihgNtdid Ghale patient a
50. The conpound of clai mi) possessi ng a
therdpeftically péfecfive aaniundiof a agpald 172blyidvoxystaroid dehydrogenase
tissue-specific androgenic activity. 51. The
and pAdIRERganigar andagyst i on of claim 16 wherein the
active conpound possesses a tissue-specific
antiandrogenic activity and a tissue-specific
49 anbhonethed af claimi4p, fugtherxompriging alminisiening a dgrreductase
.n}.rigduci ng the risk of devel oping diseases related to
inhibifQts "t~ androgeni ¢ stinulation, conprising
adm nistering to a patient in need of such treatnent
or reduction a therapeutically effective anmobunt of the
50. coTheumspolindl dichaifi01 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.



WD 2006/ 133567 111 PCT/ CA2006/ 000992 53. A method of
treating or reducing the ri ﬁnlf of devel opi ng at | east
Woomes/ensddi ti on  sel ected frorhtt he group consi AMOA29D6/000992
nmuscl e atrophy and weakness, skin atrophy, bone |oss,
an r v, : "
53. af R;%ngpgg df‘i%és gﬁg&r&mm@g@@gm &Sc@«y%p Pcranﬂggggegsta on@Sehdition
selecﬁénﬂ Erom the Fratupaemisivtingt ofanusdentrophp ginddwesalkisdsss dkig atrophy,
patient in need of such treatnent or reduction of
boner Joss a@eﬂn@raersﬁrmac},@iwy erdisvasqdar diseage: lass of energy, loss of well-

ndro rece nmodu or of clai
beingrtyPE 2 iARAGE R aRdoRTER, L pETi e St ns iR istering to a
patleQ{tQH E\e@&’% bﬁéﬁ H@aﬁf\entv& reidct{¥n ¥eribk a%exu tlg%{ Skttive
W CH3 WH3C CH3 R6 OH RS OH

amotxht\beBsélle@H&a ﬁmdroglzn\mcdﬁ'tor mod-lfor BBCIRﬁnI‘ﬂl ji RRs

111 OH WR7 0 and RO wherein W and W2 are

[ ndependent I y sel ected fromthe group consisting of

X . in_ R R7 and

4. i sorf R o et bR DY SeRe R aeoll b e B FipgPisting of

of hydrogen and (C1-C3) |ower alkyl; and

CH3
>\\ ~
_N _"N
CH3 )/
Wy CH3 CHs; , W1 ’
HaC CH3 R
W2Y\N/ W, . s
N ohy oH
~ _N 3 N
CH, - Rg
Wi Wy ) Ry ,
Re R1o
Rg Rsﬁ/‘\N/ Re Rs Rg
Rs R
N 7 0
N )\ R, 7
-~ Ry , w , O and Re

wherein W1 and W> are independently selected from the group consisting of
-CHa-, oxygen and sulphur;
wherein Rs, R, R7, and Rs are independently selected from the group consisting of

hydrogen and (C1-Cs) lower alkyl; and



WD 2006/ 133567 112 PCT/ CA2006/ 000992 wherein R9 and

Ri o are i ndependently sel ect Eg fromthe group
wame1sséng of  hydrogen, xyl, hal ogen armCTes1994/000992

55. The phar maceuti cal conposn tion of Claim2l1 wherein

' susel et oo ‘ o
wherhoREPRE B (A OTb APl CROR" i, Be bl Eroisting of
hydiogen) hydroxkttal ared nfegh@f - 0-, -5-, -SO2-, and
Y (%EIZ @6 ryThe p armaceutiygal conposition of Caim2l
wherein Y is -CH2CH2O-. 57. The pharmaceuti cal
n_of

5. o Do PheRERetititg! SPHREHTERE Cloitm AbABTetHER oy i pfered Trom the
groupy E(bl%\létlrg; o WiWCﬂﬁGH;l JCSHzN/ISq'%L eshd NCRLEPMPD A g?{érein M is

With respect to the group Y ‘the nitrogen atom

selected From sepgrroatpecbrisistingt dfe-(Ph &3y iSEMe, and -CHo-.
nono- substituted pyridyl ring by one intervening
atom 58. The pharnmaceutical conposition of Caim2l1

6. M ChhedsoB LSS OR g PRS0,
H3C-) NN ,,r NCH3 CHs CHCH (:~ C3 aN,,r 3 HW
2006/ 133567 113 PCT/ CA2006/ 000992 H3 CH3 HH3 N N H

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 pyridyl ring by one intervening

atom.

58.  The pharmaceutical composition of Claim 21 wherein Z; is selected from the

following moieties:
oHy CHs |,

OO O o O

e

ISR . %Uf g



H3C H3C H3C H3C CHs CH3 H3C CH3 HgC CH3 H3 H H3C H N
CH3 3C 02Sa N ~ CH3, NNNOQ%?HSOHH N~ O Il
wWQ2006€02335670 Nomi -' O Nont S Z 1 Saml Y 2C/QAX06/000992
00O0HZ 1INNom Z IN Nomi Z,IN Nomi S NH and O ,

wherein Z'1 is seleged fromthe group consisting of
hydr ogetw, Iovver G ml’ al kyl ene nd aryI) or ZK
e

fusi o %\4“ or ey i N~
sel egte he group consisting o O O O /3/
Z'j Z1 Z'| wgcl cwgherel nz1 Z' G,@fe in den%d

hydr ogen, |ower & -C6 al kyl, al kyl ene or aryl

The pharnmaceutical conposition of Claim21 wherein D
is selected fromthe roup conS| sting of WO

2006/ 133567 114 PCT/ CA%H%/ 000952 W CH3 V\2 W2

B URER Nes X j

0
0 i VA 102C N O N
I S ~— 2 ~
N\/N | 3 S\/ 2.1/(")\/ \"/ 1 \"/

p 0 p ,
2.1/N\”/ 2.1/ TN\/ 2'1/“Tn\/
S , NH ,and 0] ,

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

from the group consisting of
0] 0] 0._0 o._0
o o
- Az, Z >z,
AN Z' Z Z'
wherein Z'1 and Z’; are independently hydrogen, lower C1-Cs alkyl, alkylene or aryl.

59.  The pharmaceutical composition of Claim 21 wherein D is selected from the

group consisting of



XN N-N-NCH3 CH3 CH3 N WCH3 W1 CH3 V1/1 CH3 W
H3C CH3 R6 W N V\ZOI—IRsOIhN*N( H3 ,NH3 Rs WW
WORI06/RSS@RL0 Rs R5 N Rs R5 RO 115 N R7 0 | OH HRA/EH20D6#000992
Ro RT ~-WR 0 and R9 wherein W and W2 are
indewadently sel ec fromthe grgyp consisting of
0 gn and s wherein , R6, R7, and R8

are i pdependently sel fromthe rogp,consisti

af _ gen and_( Qi | ower al kyl; “Nnd V\Ihel‘—ei—lNggw
and : 6#'qdepe entljy sel ecte t he group N
consi/sTi 3hydr o dxyl ge@H@nd met)lyr. N\
60., /A pd of tr or red nerisk o&y
dev® bpi 1§ r ost at 3  conptiking Adm ni st &¥ilng ,

to a patient in need of reducti on of
risk a herapeutically
phar macel? CORPOSsiWhQN

of claim33 furthdr conpriisi ng

wherein W1 and W are independently selected from the group consisting of

-CHz-, oxygen and sulphur;

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

wherein Ro and Rio 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.



WD 2006/ 133567 115 PCT/ CA2006/ 000992 62. The nethod of
claim 34 further conprising chi ectony or
woaze/mi3sé7er i ng an LHRH agonflg or antagoni st .P@E3CAM06/000992

met hod of treating, or reducing the risk of devel oping
b ) . '

O o R SR A B LP G RY O SR Bering an

LHRA agmristpedritagohigt.ef f ecti ve anmount of the
pharmaceuti cal conposition of claim16. 64. A nethod
of treating, or reducing the risk of devel oping

. POIRLBHE PR, PPHLATS: ST LRI B3 RO prosac

hypetriaﬁrsﬁpe@ﬁipeﬁhﬁg/ aRInhiehdtbMRg AFDH Npatdintt e npBAT SREEH itfdkment or
conposition of  claim16. 65 A nmethod of treating or

reductioiucd erapeuticalky effectincehmoung cddhe, phaahuacetiieal composition of
sutism or androgeni c al opecia conpri sing
Clama%i nistering to a patient in need of such treatment
or reduction of risk of a therapeuti cally effective

h
ek HRekeh b Ersp BB AT FRaLoIR8 o S Ui BRoRind sl RyB ovarien
synd?gﬂibnb&h kisitl nfinitbAng Ofo faePBhEnhO%‘i | gdd 0P §169d tRhtment or

such treatne a therapeutl cal effective anmount of
reduttien aptterapeidallyaéffemiveosnbuoh oﬁfthelpdiamtbﬁeuﬁé’al chimeposition of
net hod of claim46, further conprising admnistering a
claing}6.r educt ase inhibitor. 68. The method of clai m 47,
further conprising adm nistering a 5a-reductase
i nhi bitor. WD 2006/ 133567 116 PCT/ CA2006/ 000992 69.

65. The meiHRd offtrédtigNot Srediueirigh ehie GREPBE HeVeloping acne, seborrhea,
adm nistering a 5a-reductase inhibitor. 70. A nethod

hirsutfsnt peatridrggemnic aleperia mgmprésing skinuihistering dpi agatient in need of
di seases related to
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.



| oss of androgenic stinulation., conprising
admnistering to a patient llg need of such treatnent
W@2006/€338€1 | on a t her apeuti c&l y effective anorar/oA20061@0992
pharmaceutical conposition of claim16. 71. A nethod
69. Ofhd hfedhddof 91%11&@1@9ﬁir@ﬂeﬂé&nﬁﬁﬁhg%n%‘i/ﬁéﬁﬂ B%cRteductase
| east one condition selected fromthe grou
inhibi¢ensi sti ng of nuscl e atrophy and weakness, skin
atrophy, bone |oss, anem a, arteriosclerosis,
cardi ovascul ar di sease, |oss of energy, |oss of well-
bei t i ab (o]py f : ]
70 B mdd BF sepanBoBL TR0 "R AUTBE eFHoBIRY MM Rlated 1o
loss of hR@fdERAlc IR | @inPiisihl Adndinidieniag edhigatlehy in need of such

effective anount of the pharmaceutical composition of
treatm¢rdi ar réduction 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.



