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agoni st s hegiankis the receptor through which the physiological as well as the

pathophysiological effects of endogenous androgen ligands, such as testosterone (T)

20  and dihydrotestosterone (DHT), are expressed. Structurally, the AR is composed of

three main functional domains: the ligand binding domain (LBD), the DNA-binding

domain, and amino-terminal domain. A compound that binds to the AR and mimics

the effects of an endogenous AR ligand is referred to as an AR agonist, whereas a

compound that inhibits the effects of an endogenous AR ligand is termed an AR

25  antagonist.

Androgen ligand binding to the AR affords a ligand/receptor complex,
which, subsequent to translocation inside the nucleus of the cell, binds to specific
regulatory DNA sequences (referred to as androgen response elements or AREs)
within the promoter or enhancer regions of the target gene or genes present in the

© 30 - cell’s nucleus. Other proteins termed cofactors are next recruited which bind to the
-amino-terminal domain or the LBD of the receptor leading to gene transcription and
subsequent translation fo produce the protein(s) encoded by that gene or genes.

Androgen therapy has been used in the clinic to freat a variety of male
disorders, such as reproductive disorders and primary or secondary male

35 hypogonadism.  Moreover, a number of natural or synthetic AR agonists have been

-1-




-1 6 Septenber 2006 WD 03/077919 PCT/ US03/ 08277 cli n:}g b%‘g)l n%(ﬁ)gtlgat ed
for the treatnent of nuscul oskel etal disorders, such ease,
henmat opoi eti c di sorders, neuromnuscul ar di sease, rheunatol ogi cal disease,
wast i n and for hor none repl acenent ther apy ch as femal e
androggﬁgagﬁq%?ency I n addi tion, AR antagonists, éﬁﬁg&wﬁ?am de and 5
bi cal ut am de, have been used to treat prostate cancer. It would therefore
be useful to have avail abl e conpounds that can activate ("agonize") the
function of the ARin a tissue-selective manner which would afford the
desired beneficial osteo- and myoanabolic effects of androgens but w thout
t he negat &ﬁt@caﬂpd{vegigﬁﬂedfcﬁlﬂmﬁﬂlﬁsof mssgoloskaietal disoidematucioas ond | nducti on of
an athero ?é]algc Ly uHch[c chérswﬁélﬁ&nﬁs%ﬂla}ﬁ ébﬁleuﬂlgtoc i gyascul ar di sease.

The rol e Haro or mati on een nmented. For exanple,
anabol i ¢ wa@ma.d@sasewdﬁoré@maﬁﬁwmcswtdh%@ydﬁwwﬁcwéﬁe%l ol , have been

ShOWn L0 bfes ﬁ%@ﬁé?é}ia? FBa8itibi) A@&ﬁtﬁ@ﬂﬁﬁaﬁﬁﬁhs fvanmide adde beneficial effects

d
O st OBty B B TEA RO e SPSEB LRSI 2 10
[ Hof bauer havetavaitable cAmgowge thaedah ectiateofiagooize”) thet fatation erthe Adciart progress and
controvergligs sel?(ﬁ% mtaﬁner whis %{ﬂd&@forr_lcﬂ‘éig des%z&baéﬁmﬁl]o%%%) dnd Conbi ned

treat ment “signi y 1 ncrease rate and extent of the rise in bone

mi neral deasnelolicpiiests phandragens b rhont thepegptive 1 prnefye to treat nent
with est I @8 Rs drlibRion Addinti@ion bt ¥ ataabgen@amdprpmegamaanmdmnbu nations
that | 6‘§ rate '3£ androgeni ¢ progestin (such as norethindrone), rather
t han dr @18?”5 U8e acet at e, yi el ded greater inprovenents in hip BMD.
These results have Theealnof sndtagens io datd formation hasbeen dofamentede B9t doubl e- bl i nd
conpar | So&aﬁﬁi’éﬂxndbeha\mﬁias Qhé asQﬁﬂdh’dBﬁé a&amier@@@ﬂozfoﬁﬁa)avaﬁ&n o

met hyl-t est ost'er gne nbi nat,i ons were m)nstr %'OEP %# ctive in

pr onot i ngShevayta Fcresse %ﬁ@aﬁggoqtﬂewag %rﬁ‘?‘h i° conj ugat ed
estrogen hftkogepy ob@eén prseveopadalmsteepdrossswirt éocubamteskamcpemau@bsa- bl i nd

- compagk ool SR QIET RIS AAEA.ARG AOBNARLE fugbhipgeRs Tn ourglcal ly

nmenop one~m ner a rrpt gns and lipid
profil es, * Apdrogenxiteats ovbene, matabohm1lzcemp@g1(eiﬂg@d)cpnﬁ%§§ﬁﬁst &¥He benefi ci al

gf f eclt S Oﬁnd&ﬁ%mermbzss?p@b}]e c@m@nﬁahemmﬁrslgﬁfmmﬁcﬁsemnﬁr gglens has
een |inited because 0 tabolic action
of andr ogEhgadeiEEntefithe e d thf‘l & 4?83 B’c@}\@ h]sﬁ‘ggn%% ? te that hot

fl ushes desptmmagelative mmmmtwaﬂtfsttoguntaltone:EEdahmaﬂNmSh%we@mgﬁt@r one;

howevgy, 3QxiRkidnl BREInNRPERed M LifSHnk pRIZetindflich 2f AdtbthindfdneR S es

rather than medroxyprogesterone acetate, yielded greater improvements in hip BMD.

u.m

These results have recently been confirmed in a larger 2-year, double-blind
comparison study in which oral conjugated estrogen (CEE) and methyltestosterone
combinations were demonstrated to be effective in promoting accrual of bone mass in

25.  the spine and hip, while conjugated estrogen therapy alone prevented bone loss [“A
two-year, double-blind comparison of estrogen-androgen and conjugated estrogens in
surgically menopausal women: Effects on bone mineral density, symptoms and lipid
profiles,” J. Reprod. Med., 44: 1012-1020 (1999)]. Despite the beneficial effects of
androgens in postmenopausal women, the use of androgens has been limited because

30  of the undesirable virilizing and metabolic action of androgens. The data from Watts
and colleagues demons&ate that hot flushes decrease in women treated with CEE and
methyltestosterone; however, 30% of these women suffered from significant increases
in acne and facial hair, a complication of all current androgen phannacotherapies
[Watts, et al., “ Comparison of oral estrogens and estrogens plus androgen on bone

- 35 mineral density, menopausal symptoms, and lipid-lipoprotein profiles in surgical

-2-




in acne and facial hair, a conplication of all current_gandrqge
phar nacot herapi es [Watts, et al., "Conparison of oral6§e§?‘i’rg’g'éﬂ%o6and

estrogens plus androgen on bone 35 mneral density, nenopausal synptons,

and i ki rotein profiles in surgical -2 6 Sep I 6 WO
03/0778§§0g@$%%803/08277 menopause, " Obstet. Gynecol£6ﬂﬁgpmé§g-537 (1995)].
Moreover, the addition of nethyltestosterone to CEE nmarkedly decreased HDL
| evel s, as seen in other studies. Therefore, non-tissue selective AR

agoni sts may increase the risk of cardiovascular disease. Thus, the
virilizing potential and negative effects on lipid profile of current 5
andr ogen héppars e Dbk Gydecon, 85 52R§37T @P9H)haviercbar, theadsitpiofg

ti ssue-sel ectjve andro &nce i s made to
J. A Kaﬁpgﬁﬂ&ePﬁ%ngﬁe §n@%%59§§%%#a Lzegggéﬁégaggggﬁéfﬁﬁ?ﬁhCsteoporosis,
Bl ackwel | Tigsfenoon-tiste sdectiys AR@opits mayjomesse the risk OlffaaHoNasT U of

nf’n-se' leﬁ:{iée‘ét&. AAd Yo Vil Ritshtial dd bgative eRichRMLipaf profilbtofopemosi s. 10 It is
al SO we esta

bli shed t hat ‘andr ogens, pl a n.i I . L.n.bone
Lt b1 e R aanPERop 3 SRotegreotpiedor ey ohid BRHS SkenlO bt 0O
[ Ander soneceptor agonists forbuheo Beferspis ingade it latAl. Banis, ¥ Osheg egratsdPr men wi t h _
ost eopor Osehéraﬁzeﬁut@@o??(sﬁf” iﬁ'rdgtregﬁ@ji%}] B1Rkwhil SALIEBEL. QpPwEe22m neral density
ar risk fac S on :

and car di®OvVascu i S . e, 18: ,17&- 177 %9 6)]. Even in
eugonadal (1924) feyiadiscassiontof nemradeciys arbelicisrads infhe YAt oL o1t i ¢ response to
testoster&&g?&aﬁgt ment provi ded additional evidence that androgens exert

I mporjant osteoanaboli.c effects. -' : 0. 799

oy ond 1o 0. 830 g BipAsy oLSgigpe iR iRl pIEY S gHER 3G ST,

t est 0st ermetebolismtie mendvhich paraletsdhe wofer ofwsteasemsdp Mpmep AYder9ReGidhht . A conmon

scenari o 4 gfa Ml AGheribh i ARGHARGAMT Bitl SudBros LatediagRuD prostat e
cancer (netastati 0 .under.go

20 andr ogen deprivati.on therapy (ADT).
Endocr i nemgithhpidra@mept prsbone minkral fepyty 2 d‘%@?ﬂg@ﬁﬁ% ogggf’s, whil e
andr ogen TReepLDT (1D96)T Kenda ih sugonmilabmenwishlestbilihedfosteopandsife theni | ut ani de,
bi cal yt am de r RU [ | . : t hor nonal
depr i y%t ln%g ,ap‘?“ﬁ(é‘§°(§P?F§%%;%%téggér?%%%fe?%%ﬁt@%ﬁ?fdués@% ?&1&9 mﬁﬁcltgagtg% bone | oss,
weakness, amimgesexer ireporiant esteoarabplic qifertst Meaq linbar BNERIGEESC &PBge D prostate
cancer, 2§76 ﬁelaael\_lﬁﬁ@ %ﬂﬁn 33@%@@6@?@&@%&5@ﬁxg(oEB&i%ovmronQS% vveL e
nmore conmon in . men who had under go or _greater. year than
the pati e adinstrred HEFOUGHA ‘@V(?%N%%"F A C0 %S,cggaﬁfﬁg?%%gj %ré%]epri vati on
t her apy f édficRnesdcaine icmec with stegaiD psostatacasiey (dtastatin) whourdergo bone density, "

Urology, b b iRl (ABYIP BhatBhGroh By RSchicaty 16Nt |y | over i n

nmen one Al , lf1ron ta .
acting GnRHg agonists, while androgen receptor blockade Es implemented with

- flytamide, nilutamide, bicalutamide, or RU 58841 (AR antagonists). In response to
hormonal deprivation, these men suffered from hot flushes, significant bone loss, -
weakness, and fatigne. In a recent pilot study of men with stage D prostate cancer,

25  osteopenia (50% vs. 38%) and osteoporosis (38% vs. 25%) were more cOmmon in
men who had undergone ADT for greater than one year than the patients who did not
undergo ADT {Wei, et al., “Androgen deprivation therapy for prostate cancer results
in significant loss of bone density,” Urology, 54: 607-611 (1999)]. Lumbar spine
BMD was significantly lower in men who had undergone ADT. Thus, in addition to

30 - the use of tissue selective AR agonists for osteoporosis, tissue selective AR

" antagonists in the prostate that lack antagonistic action in bone and muscle may be
useful agents for the treatment of prostate cancer, either alone or as an adjunct to
traditional ADT such as with a GnRH agonist/antagonist [See also A. Stoch, et al., 1.
Clin. Endocrin. Metab,, 86: 2787-2791 (2001)]. Tissue-selective AR antagonists may
35  also have utility in the treatment of polycystic ovarian syndrome in postmenopausal
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? ﬁ 2 evél:l] B}ﬁi}éuogl'of Bgﬁe reé rﬂgn%sitb?spﬁ&pﬁ&faés, e@ﬂr@%ﬁsr sd1BetivB @suto%é}p ecul ar bone of
receptor modulators (SERMs), and calcitonin. However, inhibitors of bone resorption
are not sufficient to restore bone mass for patients who have already lost a significant
amount of bone. The increase in spinal BMD attained by bisphosphonate treatment
can reach 11% after 7 years of treatment with alendronate. In addition, as the rate of
25  bone turnover differs from site to site, higher in the trabecular bone of the vertebrae
than in the cortex of the long bones, the bone resorption inhibitors are less effective in
increasing hip BMD and preventing hip fracture. Therefore, osteoanabolic agents,
which increase cortical bone formation and bone mass of long bones by stimulating
periosteal bone formation, would address an unmet need in the treatment of
30  osteoporosis especially for patients with high risk of hip fractures, The osteoanabolic
agents also complement the bone resorption inhibitors that target the trabecular
envelope, leading to a biomechanically favorable bone structure (Schmidt, et al,
“Anabolic steroid: Steroid effects on bone in women,” In: J. P. Bilezikian, et al., Ed.,
Principles of Bone Biology, San Diego: Academic Press, 1996). Tissue-selective AR
35  agonists with diminished deleterious effects on the cardiovascular system and limited
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non- aneni ¢ patients Treatment no |t| f or 3} T%‘V Pilhdmreqwre
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nodul at orlecepﬂo@niﬁdﬁlafw nore, selective androgen receptor nodul ators may al so
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approach to | oweri I's su hed observations that
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20 abdominal fat in obese, older men,” Int. J. Obesity, 19: 614-624 (1995)]. Therefore,
A SARMs devoid of androgenic effects on prostate may be beneficial in the treatment of
obese men. In a separate study, androgen administration resulted in Joss of
subcutaneous abdominal fat in obese postmenopausal women [ I.C. Lovejoy, et al.,
“Exogenons Androgens Influence Body Composition and Regional Body Fat
25  Distribution in Obese Postmenopausal Women — A Clinical Research Center Study,”
3. Clin. Endocrinol. Metab., 81: 2198-2203 (1996)]. In the latter study, nandrolone
decanoate, a weak androgen and anabolic agent, was found to increase lean body mass
" and resting metabolic rate in obese postmenopausal women consuming a weight-
reducing diet.
30 Non-steroidal compounds having androgen receptor modulating
properties were disclosed in U.S. Patent Nos. 5,688,808; 5,696,130; 6,017,924;
6,093,821; WO 01/16139 (published 8 March 2001); and WO 01/16108 (published 8
March 2001), all assigned to Ligand Pharmaceuticals, and in WO 01/27086, assigned
to Kaken Pharm. Co. Additional background for the rationale behind the |
'35 development of Selective Androgen Receptor Modulators is found in L. Zhi and E.
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Andr ogen plinitthe pusitive sespaigornfgndroge Teplesementth EI?PSI\}?RHWF ?q%&‘ec- ring

Substi t ueﬂﬁ(ﬁszgh@l sheRefebid b diséue sﬂb@tﬂb@@bﬂﬁt@ﬂﬁhe ARI Ofﬂiams nblitd afthem Left.
9: 1009-1012

Th d th f
ef f ecd? veccéﬁlé}‘iflgs ‘g%F BES?H‘?CGZ% e P?ﬂ@‘?%(%do?lfeﬂ%’g ?n%rd h ?eg & énanS; ogle)Fle
r epl acenetherdphbutagishontithe uadebicadtsideleffectsindlse necsldd ete @edregenisct s of non-ti ssue
sel ect | Veﬁ(ﬁﬂéo'&h&é tﬁat%&?l.rt B8echiR: ertidon aftici&R ﬁ@ﬁe@éﬁh&&d? opnRignds that can

produce t Ve responses as andro%ega e‘pl (ﬁement t her apy but

wi t hout thB’CMe‘é'ﬁ hasg idengifiedgompernds that fmncHen gaglege AFAFYIRIPET conpounds
that exer Enoaﬂlat‘ﬁ&t )Agdm ﬁﬁ? ¢ $5c0i8s 6liih biztoaR]l-asdagsihetprafile ligrad tmd;atcdl nthis
invention, we ave entifl { tive androgen
receptior a‘?ﬂi’&'ﬁ‘?”a‘?d}% %A%&B?‘Pﬁé‘ﬁ%c@ﬂ ) ?:rgmgstcgﬁﬁﬂﬁﬁlrsﬁgssﬁ)ﬁ % ﬁ‘?issays t hat
profile | irgasodpticeedl mmmsSABMmomdsom thiRinventien idestified with #1€j nt er act i on,

(i) tran | apﬁcéletd@;ﬁahractlvatlon
SARM conp %%E\H S 1|1&£}:P%“og§:%%1§2§h$%g%se?éaﬂvéﬂ a)gomErh e, théds listed

dentifi ‘?ﬁef #M ne
above, exhpmﬂ @Umvewf@nwwnm?&aﬁl c{ﬂeg]a)oro%m)gn agoni smin bone
(sti mul at ixg@edisnPRRostAs [ hintaleffootsanrposbtand giowttein castrated rasons Pk 5) ‘and

20 antagonism of prostate growth induced by AR agonists).

" The compounds of the present invention identified as SARMs are
useful to treat diseases or conditions caused by androgen deficiency which can be
ameliorated by androgen administration. Such compounds are ideal for the treatment .
of osteoporosis in women and men as a monotherapy or in combination with

25  inhibitors of bone resorption, such as bisphosphonates, estrogens, SERMs, cathepsin
K inhibitors, ovP3 integrin receptor antagonists, calcitonin, and proton purmp
inhibitors. They can also be used with agents that stimulate bone formation, such as
parathyroid hormone or analogs thereof. The SARM compounds of the present

- invention may also be employed for treatment of prostate disease, such as prostate

30  cancer and benign prostatic hyperplasia (BPH). Moreover, compounds of this
invention exhibit minimal effects on skin (acne and facial hair growth) and may be
useful for treatment of hirsutism. Additionally, compounds of this invention can
stimulate muscle growth and may be useful for treatment of sarcopenia and frailty.
They can be employed to reduce subcutaneous and visceral abdominal fat in the

35  treatment of obesity. Moreover, compounds of this invention can exhibit andJ_:ogen
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antagonismin prostate (mniml effects on prostate gromh in castrated
rodents and 20 antagoni sm of prostate growth induced &Fqﬁgﬁﬁ%ﬂi%ts). The
conpounds of the present invention identified as SARM are useful to treat"
di seases _or conditions caused by androgen deficiency which can be

anel i or5?&YBF andr ogen adni ni stration. Such conpounBS8%%%dtal for the
treatnent of osteoporosis in wonen and nen as a nonot herapy or in
conbination with 25 inhibitors of bone resorption, such as bi sphosphonat es,
estrogens, SERMs, cathepsin K inhibitors, otv(33 integrin receptor

ant agoni sts, calcitonin, and proton punp inhibitors. They can al so be used
W th agertssnikRad thslchitil Adreovd ofktenh @idmby bouschulibhreatsvasqastat hyr oi d hor none or

anal ogs thereof., T ARM conmpounds > .Lnvention nmay al so be
enpl oyed SWB]PT'(’P}S&?#EJH@%moﬁpglg?ssfa%er%?éneéaﬁs@io?é_%gﬁ'qglad 1{f)r ostate 30 cancer and
beni gn ‘prmstEndmaukal pemshaFheconpRpyds Wﬂm@%ﬁ;@@@hﬁb‘ﬂﬁﬂ&e wediHhg i nvention
exni bi t MHlfit offib8sb Pardlh, SNaIoRGi s ARAILRE tAkadlRndl AN 1) and may be

useful for treatnent o I fsut|sm,. Additi énal l conpound f this

i nvent orpgeBial/antagppish tB?f@Yrﬂ[% Eheg ag]’erﬁesé?fa %%beaéa g‘ﬂﬁcﬁ?ﬂest ' treatnent of

sar copeni @tiaitiogenahdripy becabieeyf timamability engitappaide sralragenl indbe pobelt aneous and

visceral ahdaom nal. fat. iL.n. t ' LE@eer, conpounds
ot Seh o R .“i"B%F%Oélﬁd%é%%?%?‘?mggﬁér%tg%&{%@ﬂ&?g’gﬁd o 057 077015
PCTI USO3/meRutingaydion sy bausef &ordasit bility fruesandons @isieatieerhel be useful to

treat V?Sﬁiﬁ%éﬁc caftdtT B! AN RjuhBab u%ﬁtﬁﬁﬂﬁwiﬁ_fll_ﬁmhﬁﬂrbgbﬁr@as eoeothergyy fond | i bi do,
particularly in .postnenopausal women.. The conpo - esent

i nvenY o Wﬁ?“t’&édxgg"é’éc I?IHPEIQW@’ gfk@é‘ﬁ%ﬁ‘ﬁ%%sﬁ?’ S aé{ﬁ ggaé%%%?&ggllgst her al one or
as an adjeftbeingtboné-spmeng. i AduifiongtiRidoBpoungs of disliaventiguorsh dncreaprethapy, for their
ability tlﬁmﬁ? 519518%&)%[1?, §u@gas%%6ﬂh§%%8516&%ndﬁ i agghiigaiede t her apy

because o err _abill to antagoni ze androgen in the ro}sﬂ%&tg, and
mni m ze Weeeny ephematopgictin disprders el psAPlaste e FlSOmPPEES 08 rmounds  of
the pres@itinieRi6ihdve fuifaidl dffectd dadipidmettindist. This, congidevng theitor e bone in the

treat pent . of apcreatic cancer | t .. W th
ant i attir oy¥Pe Segelp{}&esa Jatol %@g%fgﬁgsrﬁ%t@? %ﬂg’ t%%\%ﬂf:({gl?&g%gﬁ% properties,
of f eri ng inhentian awerideadfor bomone repthcemeni sherapyin bypeeagadis fandegrgen e ng
bone- spar&dg?ien@%nt ional ly, conpounds of this invention can increase the
nunber of ood cells, such as red g%ood cells, and ]EOI adt Efgets damd may be
useful for the tr&&if Herionem pRicRtObIPEseR: Myedigndd povidg fuprdded, o asti ¢
anem a. Fi-agdsteyoid dahatves Gtichfare dshiud ad seleetite androganvecaptaninmailatei.ect s on | i pi d
met abgli sm, Thus, considery. [ i j Rshfcaoen receptor
agoni listed abO\;geI? a'far%ﬁeie 8@%@3%&%& tl{%‘@ﬁ&ﬁo_%%"%tﬂh&% R

compositions comprising the fluorinated 4-azasteroid derivatives of the present

. invention in association with a pharmaceutically acceptable carrier.
Tt is another object of the present invention to provide pharmaceutical

compositions comprising the fluorinated 4-azasteroid derivatives for use as selective
25  androgen receptor modulators.

It is another object of the present invention to provide methods for the
treatment of diseases or conditions caused by androgen deficiency which can be
ameliorated by androgen administration.

It is another object of the present invention to provide methods for the

30 treatment of diseases or conditions caused by androgen deficiency which can be
ameliorated by androgen administration in combination with other agents.

Tt is another object of the present invention to provide fluorinated 4~
azasteroid derivatives and their pharmaceutical compositions for use as a medicament
for the treatment of diseases or conditions caused by androgen deficiency which can

35  be ameliorated by androgen administration.
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invention are ideal for hornone replacenent therapy in hypogonadic
(androgen deficient) nmen. It is therefore an object df>%PHESF nt
invention to provide fluorinated 4-azasteroid derivatives which are useful
as sel ective androgen receptor nodulators. 20 It is another object of the
pr esenWOiO39EAL% on to provi de pharnmaceutical conposi tREHBS03BIIT i.si ng t he
fluorinated 4-azasteroid derivatives of the present invention in
association with a pharnaceutically acceptable carrier. It is another

obj ect of the present invention to provide pharnmaceutical conpositions
conprising the fluorinated 4-azasteroid derivatives for use as sel ective
25 androgen receptor nodul ato I # | : pr esent
invention to pr ovi]gg aﬂ%tg‘ﬁfoog) ec? %#m%h%ké‘tt?@g{ﬁr@rﬁ? B&Vﬁg?]gg%%%‘gﬁgr condi tions
caused byzaaterhidderivatiedsiand theinpheimacenticalcopwositionsferghamarnipgiug ofig ogen

admi ni st @ch%ﬁent'f%f thS trERALRE ARBIsBCSr Bhdilibi dRised B indropeardeficiandyo pr ovi de
met hods tor the 0 treatment. of diseases or conditions caused by androgen
defi ci endpiohtsrr he ameligsated by androgen Aoy ogen admi nistration in

conmbi pati on with ofss arlbfidrobjetss Wik becvnteheadilp bppaont &bmtthedgtiledent

invention ta &rovﬁ%g %%uorinated 4- azasteroid derivatives and their
pharnaceaﬁwga‘nﬁ% fP¥8ns for use as a nedicament for the treatment of
-di seases or conditions caused by androgen deficiency which can 35 be

anel i ora gjgg%lﬁqu Qg NRAM IO ration. -7 6 Septenber 2006 WO 03/077919
PCT/ USOS? t |Fs anot her |

obj ect .of the present invention to provide

fluorinated 4- azaAfist ﬁ%Ctdgﬁq}%?ﬁeOte‘gveé‘hﬂnPﬁgi S%ﬁ%%u?gﬁki cal conpositions
for the sienfanedril Iof a nedi canent for the,treatment of diseases or
conditions caused by androgen defi ci ency Ich can be aneliorated by
androgen adm'ni stration. 5 These and ot hwgr _Qbj.ects wi || beconme readily
apparent fromthe detailed descriptidieyhichfollow. SUWARY OF THE

| NVENTI ON A first aspect of the pr
structural formula I: 2 OR N _R&

R
10 @

or a pharmaceutically acceptable salt or an enantiomer thereof; wherein
nis 0,1or2;
a-b represents CF=CH, CHFCHp, or CF,CHy;
R1 is hydrogen, hydroxymethyl, or C1.3 alkyl, wherein alkyl is unsubstituted or
15  substituted with one to seven fluorine atoms; :
R2 is hydrogen;
R3 is selected from
C1-4 alkyl,
(CH)y-cycloheteroalkyl, and
20 (CH2)p-aryl, wherein aryl is selected from
' (1) phenyl,
(2) naphthyl,
(3) benzimidazolyl,
(4) benzofuranyl,
25 (5) benzothiophenyl,
' (6) benzoxazolyl,




bMve FI O~-NHR 10 (I~ or a pharmaceutically acceg t abl salt or an
enantiorrer thereof, wherein nis 0,1 or 2; a-b repre A CHFCHZ,

or CF2 03574019 S hydrogen hydr oxynet hyl, or Cl -3 al [ﬁyji-msmfﬁl n al kyl is
unsubst i ut ed or 15 substituted with one to seven fluorine atons; R2 is

hydrogen; R3 is selected from d-4 alkyl, (CH2)n- cycloheteroalkyl and
20 (CH2)n-aryl, wherein aryl is selected fron1 (1) phenyl, (2) naphthyl
(3) benzim dazolyl, (4) benzofuranyl 25 (5) benzoth|ophenyl (6)
benzoxazolyl, -8 -- - ------ I ---- mmee ee - -

6 Septenber 2006 WT)@hBTESAdLPCT/ USO3/ 08277 (7) benzot hiazolyl, (8)

benzodi hydr of uranyl feRsodi oxol yl, (10)
2, 3-di hydro-1, 4- bergz)odﬁlg“(%m n (1}0 % i ndol yI (12) quinolyl, (13)

i soqui nol yl,  (14) §uk3hsaz 0{(9!5‘) th| enyl,” (16) imdazolyl,
' (10) 2,3-dihydro-1,4-benzodioxinyl,

(11) indolyl,
, (12) quinolyl,

(13) isoquinolyl,

(14) furanyl,

(15) thienyl,

(16) imidazolyl,

(17) oxazolyl,

(18) thiazolyl,

(19) isoxazolyl,

{20) isothiazolyl,

(21).pyrazolyl,

(22) pyrrolyl,

(23) pyridy,

(24) pyrimidyl,

(25) pyrazinyl,

(26) thiadiazolyl,

(27) oxadiazolyl,

(28) triazolyl,

(29) tetrazolyl,

(30) indanyl, and

(31) azabenzimidazolyl;
wherein the alkyl group or the cycloheteroalkyl group is unsubstituted or substituted
with one to three substituents independentty selected from halogen, hydroxy, and C1-
4 alkoxy; the aryl group as defined in items (1) to (30) is unsubstituted or substituted
with one to three groups independently selected from halogen, phenyl, C1-3 alkyl, C3.
g cycloalkyl, C3.g cycloheteroalkyl, phenyl-C1-6 alkyl, amino-Cg.¢ alkyl, C1-6
alkylamino-Cg-6 alkyl, (C1-6 alkyl)2amino-Cp-6 alkyl, phenyl-Co-6 alkylamino-C0-6
alkyl, (phenyl-Cg-6 alkyl)2amino-Co-6 alkyl, C1-6 alkylthio, phenyl-Co-6 alkylthio,
C1.6 alkylsulfinyl, phenyl-Co-6 alkylsulfinyl, Ci-6 alkylsulfonyl, phenyl-Co-6
alkylsulfonyl,




(17) oxazol yl , (18) thiazolyl, (19) isoxazolyl, (20) s h| az lyl,

(21). pyrazolyl, (22) pyrrolyl, (23) PYndyl, (24) (25)

pyrazi nyl , (26) t hi adi azolyl, (27) oxadi azol yl, (28) tr| azoI yl, (29)

tetrazgé(yé i ndanyl, and (31) azabenzi m dazol yL' 9[52%1 the al kyl
4l - AL

gr oup cl ohet eroal Kyl group is unsubstituted stituted wth
one to three substituents independently selected from hal ogen, hydroxy, and
Cl - 4 al koxy; the aryl group as defined in itenms (1) to (30) is
unsubstituted or substituted wth one to three groups independently

sel ected from hal ogen, phenyl, d-8 alkyl, C3- g cycloal kyl, C3-8

C%’E' f’het T8 h]kigi —Fﬂlmwl Pﬁbn}@(}mld@kaxyﬂo-ﬂaﬂmﬁiraiﬂcmn " Gilalkyl

a am a en

al kyl an r@@‘%"“’%ﬁ nﬂ“ﬁ}'}w 1%%@%?@%{1%@6 “%:o > al {yl -6

al kyl t hi d;yd:pnmybonﬂa%ﬁ mthyd@xy—%aﬁ@km%w%m%ﬁ W0fBhenyl - CO- 6

al kyl sul @y, a;'olty717 Bikb B ¥ko, ogr@awzce@& loxg) pichy@otonyl , -9 6
XX 47’31‘ X

§ﬁ2tn§%b?;%ue A

ﬁl Iéox yC armqrsyalfo@mﬁnw ﬂhyahyl—qm@ mxsmﬁmmmmmwbmmrm kyl ,

_ r ox car gt fl

& T e o Ao Rbiying T *ﬂaﬂ%f@%‘%ﬁ‘f{*’“r“iﬁ @%’ﬁﬁa@‘yf’g}éﬁ”’phﬁﬁh - 6
5 al kyl caﬂ@mn@;a;bonﬂm%(%ﬁ @&v%wn@ﬁ# ylapynon (B o )

al kyl car hafydcaHoRf amﬁb MKylbze@hﬁmwoaynbmﬁ ,ammttﬂmww@(dalkyl)z

al kyl sul fonyl a kox caz

al ko @saﬁfgpp@ﬁpﬁex P RPE ARSI farg careR BB R, ¢

al kyl am Qﬁ&ﬁs@@f&d'o@@ﬁb@&tutdd%ﬂﬁorﬁkdﬂwo)ﬁommﬁb@aﬁhﬂﬂwﬂmdﬁ‘Pm( phenyl - CO- 6
al kyl) 2 halogen, hydroxy, and C1-4 alky}; or two substituents when on the same methylene

(CH?2) group are taken together with the carbon atom to which they are attached to

form a cyclopropyl group;
15 orR2 and R3 together form a 5- or 6-membered saturated ring fused with a 5- or 6-
membered aromatic ring system having 0, 1, or 2 heteroatoms selected from N, O, and
S.
A second aspect of the present invention provides a compound of

structural formula I:

(h

or a pharmaceutically acceptable salt or an enantiomer thereof; wherein
nis0, 1 or2; '
a-b represents CF=CH, CHFCH,, or CF,CHy;
R1 is hydrogen, hydroxymethyl, or C1.3 alkyl, wherein alkyl is unsubstituted or
substituted with one to seven fluorine atoms;
* R2is hydrogen;
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am nocar bonyl am no, (Cl-6 al kyl )2 am nocar bonyl oxy, -and, (pheny| - 6
al kyl )2 10 am nocar bonyl oxy; and wherein any nethyl enéd %@Fﬂ?ﬁ’e on atomin
(CH2)n is wunsubstituted or substituted with one to two groups ‘
i ndependently sel ected from hal ogen, hydroxy, and Cl-4 al kyl; or two
substituents when on the sane nethylene (CH2) group are taken together
with the carbon atomto which they are attached to forma cycl opropyl
group; 15 or R2 and R3 together forma 5- or 6-nenbered saturated ring
fused with a 5- or 6- nenbered aromatic ring systemhaving 0, 1, or 2

het eroatons selected fromN, 0, and S. A second aspect of the present

i nventi o:haorovi des_.a conpound of structural formula Il: 2 R O M NR3 M-
bla = EANeHRIOP ) or a pharmaceutical |y acceptable salt or an

enanti oner t hdCEy-cydhehetsrealkyhand 0, 1 or 2; a-b represents CF=CH, CHFCH2,

or CR2CH2; R @ﬁ%%@%ﬁreirb%?fi@’éé’l@&&@ﬁbm or C1_3 alkyl, wherein alkyl is
ubst d’w

unsubstituted or tituted™wth one to seven fluorine atons; R2 is
hydrogen; -10 6 Sepflepbenyl,2006 R3 is selected from
(CH2) n- cycl ohet eroa(lﬁﬁgg tHy d (CH2)n7aryl, wherein aryl is selected from .
(1) phenyl, (2) nap ﬁh, _53) benzi m dazol yl ,

. ' (3) benzimidazolyl,

(4) benzofuranyl,

(5) benzothiophenyl,
(6) benzoxazolyl,
| (7) benzothiazolyl,

(8) benzodihydrofuranyl,
(9) 1,3-benzodioxolyl,
{10) 2,3-dihydro-1,4-benzodioxinyi,
(11) indolyl,

{12) quinolyl,

(13) isoquinolyl,

(14) furanyl,

(15) thienyl,

(16) imidazolyl,

(17) oxazolyl,

(18) thiazolyl,

(19) isoxazolyl,

(20) isothiazolyl,
.(21) pyrazolyl,

(22) pyrrolyl,

(23) pyridyl,

(24) pyrimidyl,

(25) pyrazinyl,

(26) thiadiazolyl,

(27) oxadiazolyl,

(28) triazolyl,

(29) tetrazolyl,

(30) indanyl, and

~-10a-




(4) benzofuranyl, (5) benzothiophenyl, (6) benzoxazolyl, (7
benzot hi azol yl, (8) benzodi hydrofuranyl, (9) 1,3-benfﬁ§?5¥3F?%p6(lo)

2, 3-di hydro-1, 4-benzodi oxinyl, (1 1) indolyl, (12) quinolyl, (13)

i soqui nolyl, (14) furanyl, (15) thienyl, (16) i m dazolyl, (17)
oxazolyl, (18) thiazolyl, (19) |soxazolyl (20) isothiazolyl, (21)
pyrazolyl, (22) pyrrolyl, (23) pyridyl, (24) pyrimdyl, (25) pyrazinyl,
(26) thiadiazolyl, (27) oxadiazolyl, (28) triazolyl, (29) tetrazolyl,
(30) indanyl, and | GCa 6 Septenber 2006 (31) azabenzi m dazolyl; wherein
the al kyl group or the cycl oheteroal kyl group is unsubstituted or
substituted wth one to three substituents independently selected from
hal ogen, hydroxy, @gazégemﬂu@gzg Ky; the aryl group as defi ned initems (1)

to (30) ig uns uted o t|t dvmtho hr royps
| ndopendET Q8R! B o RO BIACAI SEHP i WSO rd g SCORAET £ ¢l oal Kyl
c3_8 cyc Imﬁneme Itcoﬂatdqshbsnpkaatsyhde@bncﬁnﬂy kaléctedefingm halﬁ@sfﬁhydroxy, and

C1-4 alkoxy; the aryl group as defined in items (1) to (30) is unsubstituted or

substituted with one to three groups independently selected from halogen, phenyl,
C1-g alkyl, C3.8 cycloalkyl, C3.8 cycloheteroalkyl, phenyl-C1.g alkyl, amino-Cg.6
alkyl, Cj.¢ alkylamino-Cg.g alkyl, (Cj-¢ alkyl)2amino-Cq-g alkyl, phenyl-Cq-6
- alkylamino-Co.¢ alkyl, (phenyl-Cq.g alkyl)2amino-Cg.g alkyl, C]-¢ alkylthio,

phenyl-Co-g alkylthio, C1-¢ alkylsulfinyl, phenyl-Cq.¢ alkylsulfinyl, C1-6
-alkylsulfonyl, phenyl-Cq-¢ alkylsulfonyi, '
C1-6 alkoxy-Cp-g alkyl, phenyl-C-¢ alkoxy-Co-g alkyl, hydroxycarbonyl-Cg-¢
alkyl, C1-¢ alkoxycarbonyl-Cg.¢ alkyl, phenyl-Cg-g alkoxycarbonyl-Cg-¢ alkyl,
hydroxycarbonyl-C1-¢ alkyloxy, hydroxy-Co-g alkyl, cyano, nitro, perfluoro-
C1-4 alkyl, perfluoro-C1-4 alkoxy, oxo, Ci-¢ alkylcarbonyloxy, phenyl-C(-6
alkylcarbonyloxy, C1-6 alkylcarbonylamino, phenyl-Cg-¢ alkylcarbonylamino,
C1-6 alkylsulfonylamino, phenyl-C(-g alkylsulfonylamino, C1.6
alkoxycarbonylamino, phenyl-Cp.¢ alkoxycarbonylamino, C1-6
alkylaminocarbonylamino, phenyl-Co-g alkylaminocarbonylamino, (Ci-6
alkyl)? aminocarbonylamino, (phényl—Co-@ alkyl)? aminocarbonylamino, (C1-6
alkyl)? aminocarbonyloxy, and (phenyl-Cq-g alkyl)? aminocarbonyloxy; and
wherein any methylene (CH2) carbon atom in (CH2)y, is unsubstituted or
substituted with one to two groups independently selected from halogen,
hydroxy, and C].4 alkyl; or two substituents when on the same methylene
(CH3) group are taken together with the carbon atom to which they are attached
to form a cyclopropyl group;
or R2 and R3 together form a 5- or 6-membered saturated ring fused with a 5- or
6-membered aromatic ring system having 0, 1, or 2 heteroatoms selected from
the N, O, and S.

These compounds are effective as androgen receptor agonists and
are particularly effective as selective androgen receptor agonists (SARMs). They
can be therefore useful for the treatment of conditions caused by androgen

deficiency or which can be ameliorated by androgen administration.
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al kyl, d-6 al kyl am no-CO-6 al kyl, (d -6 al kyl)2am no- COG al k)&g
phenyl - C0-6 al kyl am no-C0-6 al kyl, (phenyl-C0_6 al kyI % aI kyI
Cl-6 al kylthio, phenyl-CO6 al kyhhi o, G _6 al kylsulfi nyI phenyl -

al kyl sul finyl, Cl1-6 alkylsulfonyl, phenyl-C0-6 al kyl sul fonyl , CI- 6

al koxy- C0-6 al kyl, phenyl -C0-6 al koxy-C0-6 al kyl, hydroxycarbonyl - CO 6

al kyl, Cl1.6 al koxycarbonyl-CO 6 al kyl, phenyl -C0-6 al koxycarbonyl - CO 6

al kyl ,  hydroxycar bpnyl 0 [ I no, nitro,
perfluoro- Cl.4 al kR‘f rd'%l%’latglrr@%&(’i ]tk} &n{)fﬁ%n%n% OQJé&éIaI?S égr bonyl oxy,
phenyl - C@c@mpaumyammm th first @pe@ oanh mbm::@mylll)aﬁncmablp bﬁémnanco 6

al kyl car Qﬂgﬁfioﬂ{& 'ﬁﬁreof g‘fh@ nﬁ}nﬁ%ktﬁl‘g Jf%'ﬁful t fo? lﬂﬁdﬁlﬂaﬁ ﬁmctlon

al kyl sul fonyl am no, oxycar bony am no
al koxycaﬁ@ﬁ&#ﬂﬁdal?ﬂthe aﬂ@Pg%”eﬁftPWI“aW%\%ﬁlbonyl am no, phenyl CO 6

a: ty: ?rzn nocar bonyl W&chdsﬁékt@fth@bﬂ"eﬁé&&v@iziﬁ ma@ﬁghserasifao (phgnyl - Q0-6
al Ky ani noc car po 0 an -
(phony! - CoBoRRas dFba il B tsmsH ok PashaePERFeRe SRdgPene (o)
car bon ateﬁzmtiome(r HdPgof i the niagufastiie dftaenledidamentifos bitivatisgitheifbdrtione to two

groups in ent | Iect ed fraom hal ogen, hydroxy, and Cl1_4 al kyl; or
t wo substo?ﬁ% &’? é‘fe%ﬂr’flﬁénaélgﬁ@ nmet hyl ene (CH2) group are taken together

with the carbon at ohfifib asgectef thfhpysmt mventioagheddestaoist of arempyadopr opy|

gr oup;  Of f%%mﬁ%q &ﬂtﬁh dﬁc@@tfcafl ﬁe 88{ opanr@xglptgc{nﬁg ﬂ%?édfrl@{h%d ri ng fused

with a 5- aroma stem ha het er oat ons
sel ected mm@ﬁpmm@fmne@cmmmfcsuemm@dﬁmmm éﬁﬂ@dﬁ Fauseds andr ogen

recept or b?gﬂéi}béénsdéﬁﬁ:n Ng&ewmeﬁ Edropd aﬁ‘ﬁéli)éra@écﬁ%%ﬂdi’c%eﬁ‘%ep?a%ﬁ@ﬁt‘ ¥e androgen
"receptor agonists can be thereforeg usef for the treatment

of condi Mh&‘rhscaeé?as%e%w %ﬂdffﬁ?éﬂ fePéPé’Fﬁ“EWeWE’;FhGPn%‘P%ﬁ Selsﬁe%goalnm i orat ed by
andr ogen yaeenel sivsdlk 1R, odtédpoRsiotntaphes, gz&%omé\ﬁﬁ@ﬁdibétg' y, a third aspect
of the present mven(édq%g%grow 310 g uselgt)) ad@ n‘?{)“ﬂ “gﬁ’defl ned in the
first asPEEPOEISIS PHH E45EORG TAT IS p PG @MERE 1oV PO Enant i omer

t her eof k@oﬁéﬁcﬁ%ﬂﬁ@&?%ﬁoﬁmeﬁ fﬁﬂtjrl, sging sitin fodle hgﬁhgbﬁdlsm a function

nmedi at ed the aaSP%ﬂen rece 51 aspect of the

present Pﬁ PIPEH® Pfag‘é“hw 3#116505(:{(%%" So 8r°§gf%gle'fol Fed in the first
aspect ohygerligideming ehesity, aplayticonemprt aid| athes hbmatopoiatic disorders, astheitict her eof i n

‘the manufacsile ﬁfv.%%?g, ﬁﬁ)gﬁfétcaflc%g, Afiddr VR, S ulal BfddoBilies,

premature ovarian failure, and autoimmune disease.

A sixth aspect of the present invention provides a use of a compound
as defined in the first aspect wherein R1 is methyl, a-b represents CHFCH?, and R3
is (CH2)n-aryl or a pharmaceutically acceptable salt or an enantiomer thereof in the
manufacture of a medicament for treating osteoporosis in a mammal.

Pharmaceutical compositions comprising the compounds as
disclosed and a pharmaceutically acceptable carrier can also be provided.

A seventh aspect of the present invention provides a pharmaceutical
composition comprising a therapeutically effective amount of a compound as
defined in the first aspect and a pharmaceutically acceptable carrier.

Disclosed herein are also methods for the treatment of conditions

caused by androgen deficiency or which can be ameliorated by androgen

* administration in a mammal in need thereof by administering the compounds and
pharmaceutical compositions as disclosed.
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of the androgen receptor in a manmal. A fifth aspect of_ the present

i nvention provides a use of a conpound of fornula I Qacﬁﬁﬁﬁﬁﬁéeutlcally
acceptabl e salt or an enantionmer thereof in the nanufacture of a '
medi canent for treating a condition in a mammual which is caused by
androgen deficiency or which can be aneliorated by androgen repl acenent, or
whi ch can be increased by androgen replacenent, which condition is sel ected
from weakened nuscle tone, osteoporosis, osteopenia,

gl ucocorti coi d-i nduced osteoporosis, periodontal disease, bone fracture,
bone damage foll ow ng bone reconstructive surgery, sarcopenia, frailty,
agi ng skin, mal e hypogonadi sm postnenopausal synptons in wonen,

at heroscl erosi s, hyperchol esterolem a, hyperlipidem a, obesity, aplastic
anem a and ot her hédnsdlapdiiethechaleis arednethodsdot the trtatmentadndi t i ons,

HN- wast hi

bt enat ur SscBti 0L ol Bleoch G RnARENSH Do Pl BbuIIRET B
present banafnctuse bonoddnngs following hone tecorstmeliNedurears, wedopersal fiadty he fi r st
aspect V"@El'h@'sﬁn,%al'e%yﬁﬂagbﬁydlsm ﬁ)ogn{eﬁ@ﬁa%% Ripohk i Romand R3 is (CH2)n-aryl

or a phar ically acceptable salt _or an enantioner thereof in the
manuf act & roéée’QsﬁéWE‘&h@F&tefP@P“% P&eﬁllﬂée@@t ‘éllfﬁ‘&f’ ripdticiapergia g |

Phar mac e btheERdm a2 poisis idisbdBs, AHARE tiditibnt, ReclCB TRk adple dfflatingehose d and a
pharmaceutically acceptable carrier can also be provided. A seventh aspect
of the present invention provides a pharnaceutical conposition conprising
a therapeutically effective anount of a conpound as defined in the first
aspect and a pharmaceutically acceptable carrier. Disclosed herein are al so
met hods for the treatnment of conditions caused by androgen deficiency or
whi ch can be aneliorated by androgen admnistration in a mammal in need

t hereof by adm nistering the conpounds and pharmaceutical conpositions as
di scl osed. 10c 6 Septenber 2006 Disclosed further herein are nethods for
the treatnment of osteoporosis, osteopenia, glucocorticoid-induced

ost eoporosi s, periodontal disease, bone fracture, bone danage follow ng
bone reconstructive surgery, sarcopenia, frailty, aging skin, male
hypogonadi sm post nenopausal synptons in wonen, atherosclerosis,

hyper chol esterol em a, hyperlipidem a, obesity, aplastic anem a and ot her
hemat opoi eti c disorders, arthritic conditions, such as for exanple,
inflamnmatory 10d
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. manuf act ur

6 September 2006 arthritis and joint repair, H V-wasti ng, prost ate cancer,
cancer cachexia, nuscular dystrophies, prenmature ovar§ Sgptemher 29%  and
aut oi nmune di sease by adm nistering t he conpounds and pharnaceuti cal
conpositions as disclosed, alone or in conbination wth a therapeutically
effective anount of another agent known to be useful to treat these
conditions. An eighth aspect of the present invention provides a use of a

conpound aagrfedid 6t fePait, HViwdstihg, p5¢bead cadterpcanbacaceriaiesakley accept abl e

salt or an antioner there |n t manuf ac et for

i ncr easi %QSWH’&SrﬁIWB?WOVWgﬂ Hgmﬁﬁ?fﬁafe&l%a%bﬁj% asp%(i:t of the present
i nvent i ogoppowvidd esd phama:emﬁcahcommmmnnds disclobedliated or in ¢cambifidtiost aspect or a
phar mace Wlih%éfﬁp&%ézﬁg;eml:ﬁ’vesﬂ&m? aﬁf&thefa%ﬁﬁ LB¥Ro ?Qﬁ efflfo frlatt he

anent for UCI ng the ris vertebral or
non- ver t dissaforditdsures in a mammal . A tenth aspect of the present

i nvention provides A?néi?lﬂhg e@t&QHPﬁx'ééEﬁt uﬁ@ntﬂﬁfﬂrm&slaﬂlsé beafl rst aspect or a
phar maceut i cal ldéa accepla

bl e salt or an enanti.o in the
manuf act gP@peyndaseanedipdhe firplAspest Pb%?li‘%a%?“%‘ﬂ& aF?ﬁpﬁ’giF tMker in a
“manmal . /éﬁa:ﬂioﬁiéeﬂiefboaﬁﬁﬁ@maﬂ&fa&m dieseidameAvNincRasipg boiedaincal
phar nace tlcal s i tion made by conbining a conpound as defined in the
first a Har maceut i cal | y acceptable carrier. A twelfth aspect
- of the pr esent i nvemmndmspeowfﬂhes)r@emnmaenI)mmdemkaer@aa phar maceut i cal

cOmposi t Icgm S 'd%f 0% 6 Ay E@aag ec@opggﬁgflﬁg&xﬁéﬂlngeg&% daft ok B first aspect

and a phar ceutrcart y "accep e car nth aspect of the
present ienandienico theprobin themanufaeuresif agnedicsmenifonregucipptiesBiof n t he fir st

aspect -or, e&ﬂ?ﬁl%%?ﬁ%&%&?ﬁ'ﬁdm%%@%ﬁaisa't or an enantlorrer thereof in
0

t he manufacture dicanent for treatin reveni rthritic
condi'tion in a maméufenthrspestpf @éﬁf%e@%‘@&m‘b?mi’lﬂés PYESLA i on

- provi des ;3 defEagh fé ﬁrﬁ%ﬁﬁ&:t &d}ﬂlarmaceutlcally acceptable salt oranenantlomer
N—(222tr|flu roeth %ﬂﬁﬁfluo mta ﬁl 0X0- V-eSa rost-l-en-
17(3- car S¢ eé‘?ﬂi‘“éﬁ lﬁaé’i“f"\} UE 8?5{1’&511 8“%&1“%0 ﬁﬂlgx Shant i omer s

t her eof . aAna{mfilhleenth aspect of the present invention provides N (2,2, 2-

trifluor o_et hyl ) - 2- ;‘lg"b%ﬁ‘fen a%?%]h '.-;hggg@?nﬁ @eﬁﬁ oglagsrzpst -1 -en-17(3-car boxam

ide. A sixteenth Avent on provi des a_conpound

conpr i-si phathagcheival conghagiGbn Magd hrcmblmaﬂbmp@md@s defingd inshegitst 4- aza- 5a-
aspect and a pharmaceutically acceptable carrier.

A twelfth aspect of the present invention provides a process for
making a pharmaceutical composition comprising combining a compound as
defined in the first aspect and a pharmaceutically acceptable carrier.

A thirteenth aspect of the present invention provides a use of a
compound as defined in the first aspect or a pharmaceutically acceptable salt or an
enantiomer thereof in the manufacture of a medicament for treating or preventing an
arthritic condition in a mammal.

. A fourteenth aspect of the present invention provides a compound
comprising N-(2,2,2-trifluoroethyl}-2-fluoro-4-methyl-3-ox0-4-aza-5a-androst-1-en-
17B-carboxamide and pharmaceutically acceptable salts and enantiomers thereof.

A fifieenth aspect of the present invention provides N-(2,2,2-
triﬂuoroeﬂ1yl)-2—ﬂuoro-4-methyl-3 ~0x0-4-aza-5o-androst-1-en-17B-carboxamide.

A sixteenth aspect of the present invention provides a compound
comprising N-(benzimidazol-2-ylmethyl)-2-fluoro-4-methyl-3-oxo0-4-aza-5a-
androst-1-en-17B-carboxamide and pharmaceutically acceptable salts and

enantiomers thereof.
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androst-1-en-17(3-carboxam de and pharnaceutically acceptabl e salts and

enantionmers thereof. -11 6 Septenber 2006 A sevent eerft P§§$@é¥méf t he

present invention provides N

(benzi m dazol - 2-yl net hyl ) - 2-f | uor o- 4- et hyl - 3- oxo- 4- aza- 5a- andr ost - | - en- 17(

- 3- car ngam de. An xeigltEesnt hpas Befk pRlscrdt AiveRfiGisgBlidisNent i on provides a
conpound conprising

N- (3H-i mi idazgl-ylyethod)-A-Row-frethyl-p-oxovrazarsg-adost bign-1%B-0x 0- 4-

aza- 5a- apgihesdmilie. €n- 17( 3- car boxam de and pharmaceutically acceptable salts

and enant{ OTer s "t et &3 serth SpFHE G bibs R RS EhiSH prblfedl GBHRnd NN 0

i m dazo[ 4omphdinyNi(@Hrn2dazb[es-bpyidia-2fyimethel) 2-fretrdrptmahdideoxd-4z a- 5a- andr ost -
| -en- 170-car boxam.de. TAl LED. . The present ‘
i nvent i oﬁzar'g?'ﬁ?%g&]tléenélo '%agbno&gn%%? @@h@g lt%ﬁy}g@ gn%r ogetlﬁmr ecept or

agoni st s enamiopersttheredfar, as sel ective androgen receptor agoni sts. Conpounds

of the present invent | MchiavRks Ngspgula 1: OR2 M
e N T

o) ical]Jy gcceptable salt or
an enant iiwifezo[#Adpaidin-dtybipethy] 'Zrﬂqoéo'ﬁ}llel‘hyéﬂz"olf"%@”ﬁ'si“éaﬂﬁ@éﬁE'FE' CF=CH,
CHFCH2, qﬁﬁ_%g%dggl I.s hydrogen, hydroxynethyl, or Cl -3 alkyl, wherein
al kyl is unsubstituted or substituted with one to seven fluorine atons; R2
is hydrogen or Cl-4 alkyl; R3 is selected from

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to compounds that are useful as androgen
receptor agonists, in particular, as selective androgen receptor agonists. Compounds
of the present invention are described by structural formula L

U

or a pharmacentically acceptable salt or an enantiomer thereof; wherein
nisQ, lor2;
a-b represents CF=CH, CHFCH, or CECH,;
R1 is hydrogen, hydroxymethyl, or C].3 alkyl, wherein alkyl is unsubstituted or
substituted with one to seven fluorine atoms;
R2 is hydrogen or C1-4 alkyl;
R3 is selected from
C1-4 alkyl,
(CH2)n-cycloheteroalkyl, and
(CH2)p-aryl, wherein aryl is selected from
(1) phenyl,
(2) naphthyl,
(3) benzimidazolyl,
{4) benzofuranyl,
(5) benzothiophenyl,

- ila-




-4 alkyl, (CH2)n-cycloheteroal kyl,and (CH2)n-aryl, wherein aryl is

sel ected from (1) phenyl, (2) naphthyl, (3) benzi m daz¥pjgmber 2006

benzof aranyl, (5) benzothi ophenyl, |Ila 6 Septenber 2006 WD 03/077919

PCTI USQ3/.08277 (6) benzoxazolyl, (7) benzothiazolyl 8

benzodi WP4P8¥(Panyl ,  (9) 1, 3"benzodi oxolyl, 5 (10) pctBosnsarr

2, 3-di hydro-1, 4- benzodi oxi nyl, (11) indolyl, (12) quinolyl, (13)

i soqui nolyl, (14) furanyl, 10 (15) thienyl, (16) imdazolyl, (17)
oxazolyl, (18) teiazolyl, (19) isoxazolyl, 15 (20) isothiazolyl, (21)
pyrazolyl, (22) pyrrolyl, (23) pyridyl, (24) Pyrimdyl, 20 (25) Pynyl,
(26) thiadiazolyl, (6f@hroxuxaldl,azolyl, (28) triazolyl, (29) tetrazolyl, and

(7) benzothiazolyl,
(8) benzodihydrofuranyl,
(9) 1,3-benzodioxolyl,
5 (10} 2,3-dihydro-1,4-benzodioxinyl,
(11) indolyl,
(12) quinolyl,
(13) isoquinolyl,
(14) furanyl,
10 . (15) thienyl,
(16) imidazolyl,
(17) oxazolyl,
(18) thiazolyl,
_ (19) isoxazolyl,
15 _ {20) isothiazolyl,
| (21) pyrazolyl,
(22) pyrrolyl,
(23) pyridyl,
(24) pyrimidyl,
20 (25) pyrazinyl,
(26) thiadiazolyl,
(27) oxadiazolyl,
(28) triazolyl,
(29) tetrazolyl, and
25 (30) indanyl;
wherein the alkyl group or the cycloheteroalky! group is unsubstituted or substituted
with one to three substituents independently selected from halogen, hydroxy, and C3-
4 alkoxy; the aryl group as defined in items (1) to (30) is unsubstituted or substituted
 with one to three groups independently selected from halogen, phenyl, C1-g alkyl, C3-
30 g cycloalkyl, C3-g cycloheteroalkyl, phenyl-C1-6 alkyl, amino-Co.6 alkyl, C1-6
alkylamino-Cg- alkyl, (C1-6 alkyl)pamino-Cq-6 alkyl, phenyl-Cp.6 alkylamino-C-6
alkyl, (phenyl-Cg-¢ alkyl)pamino-Cg-¢ alkyl, C1-6 alkylthio, phenyl-Co-¢ alkylthio,
C1.-6 alkylsulfinyl, phenyl-Co.g alkylsulfinyl, C1-6 alkylsulfonyl, phenyl-C0-6
alkylsulfonyl,
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25 (30) indanyl; wherein the alkyl group or the cycloheteroalk% group is
unsubstituted or substituted with one to three substit %@pendently
sel ected from hal ogen, hydroxy, and C - 4 al koxy; the aryl group as defined"

inite (30) is unsubstituted or substitute to three
groupsrw%é@ﬂé&r}gently sel ected from hal ogen, phenyl, d]&ﬂééogpaf%g , C3 30 8
cycl oal kyl, C3-8 cycl oheteroal kyl, phenyl-Cl-6 al kyI am no- C06 al kyl ,
Cl-6 al kylam no-C0-6 al kyl, (d -6 al kyl)2am no-C0-6 al kyl, phenyl -

al kyl am no-CO- 6 al kyl, (Phenyl-C0-6 al kyl)2am no-C0-6 al kyl, Cl-6

al kyl thi o, phenyl-CO-6 alkylthio, Cl-6 alkylsulfinyl, phenyl-CO 6

al kyl sul f€nylikoBLCH_ kY, pheryl-00y alkaxlyeliys alkid; Bydnadykarbcsul/-gt’;%lllkgl 12

PCTI usosl%]aéﬁl%“”‘%i‘fb@n%{T%@%f’g 2% en}’f’g%? \é& oxy-CO- 6 al kyl
hydr oxy c aridomytart@aybCallellyl Oxysdjydl@x r%’éﬁ*ﬂtl‘m&@ Wyl , phenyl - c0- 6
al koxycafépﬂmkypgexﬁuaﬁol@ﬁ Wbmmaq“ﬂ@*]&drbcﬁifbﬁy,%m -@g% hydr oxy- C0- 6

21 Ky o LRy IoRi Pt Bl by ARy K %Mﬁﬁﬁ?%anﬁﬁm o,

phenyl - C@@lﬂlmyylmfanﬂtﬁhﬁmOmalkﬂﬂulﬁmy]amm §!1M6faﬂ;i¢wjf<arh0nﬂam%§lhe nyl - CO- 6
- alkyl sul f.ony 1 glkogﬂc ? %Jl:iﬁﬂfi $ é}bo yRERID, h&ﬁ@o_ﬁ
al koxycar% | no, &1 o) ocar ony an
al kyl am ndhjd@@@ﬂ%ﬁw]ﬁ@lﬂo( €h-gal éy 41'9120%% T!S’o%?“é’irp nl%gitl)\%enyl
?I Eyl )2 AR aﬁsﬁioa(al_ alkyl§2! aéﬁn@dai%h}'laxﬁrahdl@hmybdmﬁl a]kyj{)gt ﬁn? (o)
en . am nocar ba i ene
cgr bol? at WPWM}% apdw ?ﬁﬂgﬁ%flﬁe{ﬂé{eﬁ%@%ﬁ%&wﬁputng&@i?\?r%flF?aong to two
groups i ngREeseeat druisttuedivith dneoowdmbagdndepimdduitysglectadifiod - 4 al kyl ; or
two subst %%&%ﬂ%d%ﬁl%a tls %%Hﬁiﬂgﬁﬂu&ﬂﬁwhéﬁﬂzﬁle SinRufetifiénet aken toget her

with the on-ato

tovx/n are attached to form.a.cyclopropyl
group; 15((3'12)@3‘13%@?“5%@@%@@ ﬁ’t?rcﬁ’iban glomyp “%“Ctl?é]?ﬁ%’é’f eAifaghed L?#at ed ring

fused w tﬂ,nﬁa@ o gbered arorratlc ring systemhaving 0, 1, or 2
heteroatoms the conpounds
of "t ht pr%‘s% ﬁfft\'l% mﬁs' °§6‘ 55 éﬁmf?ge%er@@ﬁb erJIﬁq ﬂtass of this

enmbodi me nt‘ncml?éred &oﬁﬁﬁmﬁg sy@6m lhaviag 8.1 on?2 hﬁmbmdmﬁmctﬁdffrqlm &.€bnpounds of the
present i fvent ion, a-b represents CF=CH.
In one embodiment of the compounds of the present invention, Rlis
hydrogen or methyl. In a class of this embodiment, R1 is methyl.
20 In a second embodiment of the compounds of the present invention,
a-b represents CPF=CI.
In a third embodiment of the compounds of the present invention,
a-b represents CHFCHD.
In 2 fourth embodiment of the compounds of the present invention, R2
25  is hydrogen and R3 is (CH2)p-aryl. In a class of this embodiment, nis 0 or 1.

In a fifth embodiment of the compounds of the present invention, Rlis
methyl, a-b represents CF=CH, RZ is hydrogen, and R3 is (CH2)p-aryl. In aclass of

this embodiment, nis 0 or 1.
In a sixth embodiment of the compounds of the present invention, Rl
30  is methyl, a-b represents CHFCHp, R2 is hydrogen, and R3 is (CH9)p-aryl. In aclass

of this embodiment, nis O or 1.
In another embodiment, R1 is chosen from hydrogen and methyl, a-b is
chosen from CHFCH?2, R2 is hydrogen, and R3 is (CH2)p-cyclobeteroalkyl, In a class

of this embodiment, R1 is methyl, and a-b represents CF=CH.

~13 -




In a third enbodi nent of the conpounds of the present |nvent|o

represents CHFCH2. In a fourth enbodi mnent of the conp “3?‘&%@ present
invention, R2 25 is hydrogen and R3 is (CH2)n-aryl . In a class of this
enbodi s 0 or 1. In a fifth enbodinment of th s of the
presenﬁEB ygﬁ?é is methyl, a-b represents CF= gﬁﬁﬁggﬁggghydrogen, and
R3 is (CH2)n- aryI. In a class of this enbodinent, nis O or 1. In a sixth
enbodi ment of the conmpounds of the present invention, R 30 |s met hyl, a-b
represents CHFCH2, R2 is hydrogen, and R3 is (CH2)n-aryl. In a class of
this enbodinment, nis O or 1. In another enbodinment, R is chosen from
hydrogen and net hy @caﬁothé‘exﬁb@&%féﬁtéﬂtﬁ&nn%gﬂik3182hds§nﬁmﬂf ogen, and R3 is
(CH2) n- cycloh a@ﬂ%Xn In a class of this enbodinent, R is nethyl, and
a-b represents QB 6 Septenber 2006 WO 03/077919 PCT/U803/08277 In
yet anot her eﬂ&ﬂ@m@ﬂt“@ﬁﬁﬂﬁﬂhﬁ$@%ﬁﬂ6KM1RB is chosen from Ci1-4 alkyl,

and (CH2) n-aryl, paryl is selected from (1) phenyl, 5 (2) naphthyl,
(3) ben2|n1dazolyl @{ ybenzofuranyl (5) benzothiophenyl, (6)
benzoxzol yl, 10 (AP ehaps hi azol yl, (8) benzodi hydrof uranyl, (9)

1, 3- benzodloxolyl (6 €hzidnidz6liy)ydr 0- 1, 4- benzodi oxi nyl, (11) indolyl, 15
(12) qui nol yI, (1§ﬁ)|so urnqul (14) furanyl, (15) thienyl, (16)

i m dazol yI, benzofurany
(5) benzothiophenyl,
(6) benzoxazolyl,
10 (7) benzothiazolyl,
(8) benzodihydrofuranyl,

(9) 1,3-benzodioxolyl,
(10) 2,3-dihydro-1,4-benzodioxinyl,
(11) indolyl,
15 (12) quinolyl,
| (13) isoquinolyl,
(14) furanyl,
(15) thienyl,
, {16) imidazolyl,
20 o (17) oxazolyl,
(18) thiazolyl,
-(19) isoxazolyl,
(20) isothiazolyl,
(21) pyrazolyl,
25 (22) pyrrolyl,
(23) pyridyl,
(24) pyrimidyl,
(25) pyrazinyl,
(26) thiadiazolyl,
30 (27) oxadiazolyl,
(28) triazolyl,
(29) tetrazolyl, and
(30) indanyl;
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20 (17) oxazolyl, (18) triazolyl, (19) isoxazolyl, 6( | sot h| azol yl,
(21) pyrazolyl, 25 (22) pyrrolyl, (23) pyridyl, (24)0ppiampce306 (25)
pyrazinyl, (26) thiadiazolyl, 30 (27) oxadiazolyl, (28) tri azol yI , (29)
tetrazal (30) indanyl; -14 6 Septenber 2006 / 919
PCT/ Usogﬁagﬁgglg\/\herei n the al kyl group or the cycl ohg&gpgé{"% group is
unsubstituted or substituted wth one to three substituents independently
sel ected from hal ogen, hydroxy, and C - 4 al koxy; the aryl group as defined
initems (1) to (30) is unsubstituted or substituted wth one to three
groups i ndependently sel ected from hal ogen, phenyl, C-g alkyl, C3 5 g
cycl oal kyhefertiie aligll sabgt aatleadykipheterpiikyl\grouplis Gnsabdtinited ausubstito@gl- 6 al kyl ,
Gl k6| al kwltﬁf&lg% t%eféulﬁtl?ﬂents frfdbp eadéﬁ 3@&1):&@@&&%@3 &, BY dfcys& ad@lf'@‘ﬁl 6CO 6

al kyl am no a
B R B %&P@ﬁfﬁddn ltcr&aaé & 3?251%1&?%@5’ i
al kyl sul f wiilone @lthfee akdaps idbfendsnkly selbmed/frerCial6genaptienylsUl & abiyl, 0310 Cl-6
al koxy=C0- . I Xyl o RY bonyI -Q0-6
al kyl, > 1?-%%8%14?@33(%2%8&2“@0@@ Ph i %)%Jéﬂ X CE 6dl@ﬁgxycar bonyl - C0- 6
al kyl, hybvbmjneacoemliyl. ¢1-6 anylag/aD@;wCOk@ﬂm@Em @-alkyingfH6, nitro,
perfl uorOaﬂéyr ﬁphahﬂq;do_ RIRY IPiaHﬂﬂ@C@lﬁ*aﬂ(yBJdiO(;(Mkﬁﬁ h&i%&—ﬁo.@laﬂ@yltma[ bonyl oxYy,

@Y

By car byt SRERR R L A 6 B %%VI s’

a: tyl sul f emylsaréwy, Cl- 6 al koxycar bonyl am no, phenyl -
LT TG T e

al kyl )2 &iiodkaryesbonk F:Dé%lw?@%

(phenyl - C@%r(ﬁ'o@ckx}bbhﬂ-cl-ﬁ alkyloxy, hydroxy-Cg.-¢ alkyl, cyano, nitro, perfluoro-

' C1.4 alkyl, perfluoro-Cj4 alkoxy, oxo, C1-6 alkylcarbonyloxy, pheny!-Co-6
alkylcarbonyloxy, C1-6 alkylcarbonylamino, phenyl-C(-6 alkylcarbonylamino, Cj-6
- 15 - alkylsulfonylamino, phenyl-Co-¢ alkylsulfonylamino, C1.6 alkoxycarbonylamino,

' phenyl-Cp-¢ alkoxycarbonylamino, C1.6 alkylaminocarbonylamino, phenyl-Co-6
alkylaminocarbonylamine, (C1-6 alkyl)2 aminocarbonylamino, (phenyl-Co-6 alkyl)2
aminocarbonylamino, (C]-6 alkyl)2 aminocarbonyloxy, and (phenyl-Co-6 alkyl)2
aminocarbonyloxy; and wherein any methylene (CH2) carbon atom in (CH2)n is

20 unsubstituted or substituted with one to two groups independently selected from
halogen, hydroxy, and C1.4 alkyl; or two substituents when on the same methylene
(CHp) group are taken together with the carbon atom to which they are attached to -
form. a cyclopropyl group.

Nlustrative but nonlimiting examples of compounds of the present

25 invention that are useful as émdrogen receptor modulators are the following:
N-(2,2,2-trifluoroethyl)-2-fluoro-4-methyl-3-oxo-4-aza-5a-androst-1-en-17p-

' carboxamide;
N-(2-fluorophenylmethyl)-2-fluoro-4-methyl-3-oxo0-4-aza-5o-androst-1-en-17p-
carboxamide;

30 N3 -ﬂuoropheny]methyl)~2—ﬂuoro—4-methyl—3 -0x0-4-aza-50-androst-1- en-17[3

_ carboxamide;
N-(2-triflucromethylphenyl)-2-fluoro-4-methyl-3-oxo-4-aza-5o-androst-1-en-17p-
carboxamide;
N-(2-chlorophenyl)-2-fluoro-4-methyl-3-oxo-4-aza-So~-androst-1 -en-17|3
35 carboxalmde,
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am nocar bonyl oxy; and wherein any nethylene (CH2) carbon atomin (CH2)n is
20 unsubstituted or substituted with one to two group eﬁlf@}?@’fﬂ@ﬁtly

sel ected from hal ogen, hydroxy, and Cl4 al kyl; or two substituents when on-
the sane nethylene (CH2) group are taken together with the carbon atomto
whi ch WY 823t t ached to forma cycl opropyl groupP“HY¥%882%7 %t i ve but
nonlimting exanpl es of conpounds of the present 25 invention that are
useful as androgen receptor nodul ators are the foll ow ng:
N-(2,2,2-trifluoroethyl)-2-fluoro-4-nethyl-3-o0xo0-4-aza- 5a- androst-l-en-l?R
car boxam de;

N-(2- f1 uonpEhagsb-FRhdiy)2-Fuokd-deidthyl-3roxohlydze Juakdrod-laant Fa- andr ost - | - en- 1713
- carboxam de;

N- ( 3-f | uor ophefPIREPHE ) - 2- £ 1 uor o- 4- met 4y - 0X0- 4- aza- 5a- androst - | - en- 1713
- car box aM-@epethoxyphenyl)-2-fluoro-4-methyl-3-ox0-4-aza-Su-androst-1-en-17p-

N-(2-trifluoro Menyl) 2-fluoro-4-nethyl - 3-0xo-4-aza-5a-androst-1-en-1
713- carboxam

N- ( 2- cBl o%ﬁ?ﬂéﬁ?ﬁ)’h@ybﬂt@%’“ meghyhgroxg-4azg-Sa-2qdgstd 051z ost -1 - en- 1713- 35
car boxam de; -ddbdxafmidet enber 2006 WO 03/ 077919 PCT/ 13S03/ 05277

o ARG bHen$1) 2! 422 400 F- 224 S endib1 - AfpCT 05t - - en- 17(3-

car boxam de}
N- ( 3- net hoxyph@ﬂﬁqu)imgieil uor o- 4- met hyl - 3- oxo- 4- aza- 5a- andr ost - | - en- 17( 3-

car boxam ggg. ﬁ’dmropher?'l)—}ﬂuoro-4-methyl -3-ox0-4-aza-5o-androst-1-en-178-
N-(2- ;{ﬁt hyl phena%g | uor o- 4- net hyl - 3- oxo- 4- aza- 5a- androst -1 -en-1713-

car boxam de;
N- ( 3- net hw-(jla@my(bgbeﬂyl)‘-l-tﬂuom—441nethyll=fybxc84ﬁm§o&awimt-ﬁandﬁlﬂf ost-l-en-17(3-
car boxam de;

N-(2-fluoro heny‘fgagnqr uoro-4-neth - 0X0- 4- ?9 rost-1-en-17(3- 10
car boxani &kt 4—ﬂuorophenyl)~2—ﬂuoro-4-n1ethy1 oxo-4—aza—5a—an fost-T-en

N- (3- f | uor ophegarbgxadride; uor o- 4- met hyl - 3- 0xo- 4- aza- 5a- androst - | - en- 17( 3-
car bo

N- ( 4- ?131103\@&4}1%@;?)2 Spoporhgpd-2 pesprimetiyl i gropt-arzsezandrostslenl 7h- - 4 7p.

car boxam de; l1&arboxamide;

N- (4- chl onr2 BiaUSlopRASH B Aofs-1-méBlyR3 oxBRLDN S0 An@¥R-14%nar= 5a- andr ost - | - en- 1
(3 carboxamide;
N-(¢-methylphenylmethyl)-2-fluoro-4-methy}-3-oxo-4-aza-5a-androst-1-en-17p-
20 carboxamide;
- N-(phenyl)-2-fluoro-4-methyl-3-0x0-4-aza-50-androst-1-en-17f-carboxamide;
N-(4-chloro-2-trifluoromethylphenyl)-2-fluoro-4-methyl-3-oxo-4-aza-Sa-androst-1-
en-17p-carboxamide;
N-(5-methylpyridin-2-y1)-2-fluoro-4-methyl-3-oxo-4-aza-5e-androst-1-en-17p-
25 carboxamide;
N-(thiophen-2-ylmethyl)-2-fluoro-4-methyl-3-ox0-4-aza-Sa-androst-1-en-178-
' carboxamide;
N-(thiophen-3-ylmethyl)-2-fluoro-4-methyl-3-oxo0-4- aza-Sa—androst— -en-17B-
carboxamide;
. 30 N-(2-triftuoromethylphenylmethyl)-2-fluoro-4-methyl-3-oxo-4-aza-5a-androst-1-en-
17B-carboxamide;
N-(benzimidazol-2-ylmethyl)-2-fluoro-4-methyl-3-0x0-4-aza-5¢-androst-1-en-17p-
carboxamide;
'N-(1-methylbenzimidazol-2-ylmethyl)-2-fluoro-4-methyl-3-oxo0-4-aza-50-androst-1-
35 en-17f-carboxamide;
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car boxam de;
N- (2, 4- di f | uor ophenyl ) - 2- f | uor o- 4- et hyl - 3- oxo- 4- aza- BSBRUPEHLY - en- 17(3- |
‘car boxam de;

N-(a-neth henyhnet hyl ) - 2-f 1 uor o- 4- net hyl - 3- oxo- 4- YA ost-l-en-17(3
N o oY A

N- (phenyl ) - 2-f I uor 0- 4- met hyl - 3- oxo- 4- aza- 5a- androst - | - en- 17( 3- car boxam de;
N-(4-chloro-2-trifluoromnethyl phenyl)-2-fl uoro-4-nethyl - 3- oxo- 4- aza- 5a- andr o
st-1- en-17D car boxam de;

N- (5- et hyl pyridi n-2-yl)-2-fl uoro-4-net hyl - 3- oxo- 4-aza- 5a-androst-I|-en-17D
- 25 car boxgnu Seiny 1-5-mﬂuoromeﬂlflbenzumdazol—2-ylmethyl)—2-ﬂuoro-4-methy1—3 -0x0-4-

N- (t hi ophen- 2- t hyl hyl - 3- oxo- 4- aza- 5a-androst -1 -en-170-
car boxami de: a&ag‘a Xrogt- I-en- Wca?noxm%%

N- (t hi ophEF(S&h}pfabenmmid)az@-Zf-ﬂmoihﬂ)@ firorhimetyb R 9xordpza 56-30dRtost - | - en- 17R-
car boxam de;

-17 arbox de;
:\l:(eﬁ_tf_rl%{q&gro ﬁ;émaﬁilo —tyn%llﬂlxyl) 5. Lgfg_rﬁlgméhﬂ% h%_4 §za0§& A&lk(gga 5a- andr ost -
N- (benzi m dazoj-eriy-cbdxinide?- f | uor o- 4- met hyl - 3- oxo- 4- aza- 5a-androst-1-en-1

7(3- carhb - -aza-So-androst-1-en-170-
N (1- et h@’x@%‘@‘%"h i(hﬁ'eﬂ?d%/%rfllg?rﬁy‘]i Tet&y %%%r%azﬂ? r?e%nhy(f SngoB4 aza- 5a- andr os
t-i- 35 en-17f@toxpmisikan de; -16 6 Septenber 2006 WO 03/077919

PCT/ US03/ §§7dlhydro 1 4-benzod10}un-2—ylmeﬂ1ycf-2 ~fluoro-4-methyl-3-oxo0-4-aza-Sa.-

N-(1- rrethyl -trlflr ?gﬁth | ben azol - 2-yl net hyl ) - 2-f | uor o- 4- rrethyl

x0- 4- Y8za’ 5a- ARdrsl-ep-lde {f boxani de;

N (5- chl ol\b(ldﬁml-myﬂﬁathbﬂ)-z-ﬂjabm myuhyl-:eaxq trezaoSuandgasiyend By o- 4- aza- 5a- andr os
t-1- en-17(3-c de; 5

N- ( 5- met hoxybefizd i dazol - 2- | met hyl ) or o-

stg 1-en- anethyl thiszakd- m]@letl%lyl)-z-ﬂuoro-él-met{lyl oxo-4-aza— a—%&ost— R
N- (benzt hi azol cagsakamgiehy! ) - 2- f | uor o- 4- met hyl - 3- oxo- 4- aza- 5a- andr ost-- | -en- 17
(3- rboxam.de; 4 R drost-1-en-17

N (2, gsdl ﬁ@@g@o&-ﬁgﬁg@tﬁ@k&iﬂgﬂoﬁ El-etthBOﬁOA 32325% ?1}10?6 o Phyl 3-.0x0- 4-aza- 5a
- 10 andr ost - | eagboxaiid®; car boxani de

N (thi azoya KRRk By 4R 192 SrobRL Pt DYtz Biraindionst - | - en- 17p-

car boxam

ﬁ; aza-5a-andro

17B-carboxamide;
N-(tetrahydro-2H-pyran-2(S)-ylmethyl) -2-fluoro-4-methyl-3-oxo-4-aza-Sa-androst-1-
20 en-17p-carboxamide;
N-(tetrahydro-2H-pyran-2(R) ~ylmethyl)-2-fluoro-4-methyl-3-ox0-4-aza-50-androst:1-
en-17p-carboxamide;
N-(2,3-dihydro-1,4-benzodioxin-2(R)-ylmethyl)-2-fluoro-4-methyl-3 -0X0-4-aza-50-
androst-1-en-17f-carboxamide;
25 N-(2,3-dihydro-1,4-benzodioxin-2(S)-y]meﬂ1y1)—2—ﬂuoro~4-methyl-3-oxo-4-aza—5a—
androst-1-en-17p-carboxamide;
N-(tetrahydrofuran-2(S)-ylmethyf)-2-fluoro-4-methyl-3 ~0x0-4-aza-50-androst-1-en-
17p-carboxamide; ‘
N—(tetrahydroﬁxran—Z(R)-ylmethyl)-2-ﬂuoro~4-methy1—3-oxo—4~aza—5a—androst—1-en-
30 17B-carboxamide;
N-(3H -imidazo[4,5-b]pyridin-Z—yhnethyl)—2~ﬂuoro-4~methyl-3-oxo—4-aza-5a—androst-
1-en-17p-carboxamide;
N-(2-flucrophenylmethyl)-20-fluoro-4-methyl-3-oxo-4-aza-5 a—andrqstan—ﬂﬁ-
carboxamide; - ‘
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N- (4- et hyl t hi azol - 2-yl nmet hyl ) - 2-f | uor o- 4- net hyl - 3- oxo- 4- aza- 5a- androst -1 -e
n-17(3- carboxamni de; 15 6 September 2006

N- (t hi-azol - 4-yl met hyl ) - 2-f | uor o- 4- net hyl - 3- oxo- 4- aza- 5a- androst -1 -en-171i -
car box

N-(1- e %Fnhg?’???laazm 2-yhnet hyl ) - 2- f | uor o- 4- met hyl - 3- BXBYH¥34827 5a- andr ost - | -

en- 17(i-carboxam de;

N- (tetrahydro-2H pyran-2(S)-yl met hyl) - 2-fl uoro- 4- net hyl - 3- oxo- 4- aza- 5a- andr
ost-1- 20 en-1713-car boxam de;

N- (tetrahydro-2H pyran-2(R) -yl met hyl ) - 2-fl uor o- 4- net hyl - 3- oxo- 4- aza- 5a- andr

ost =l - enNLE(EfGaoRRHBTPhe8Imethyl)-20-fluoro-4-methyl-3-oxo-4-aza-5a-androstan-

N- (2, 3-di hydro”‘]ﬁf enzogdi oxi n- 2( R) - ybnet hyl ) - 2-f | uor o- 4- net hyl - 3- oxo- 4- aza
-5a- androst-| t boxani de; 25 '
N-(2,3-di M@Fmethomheryi)eﬂm ﬂtmmm@)yl-ﬁmmﬂwaﬁu@ndmm—ém%- met hyl - 3- oxo- 4- aza
-5a- androst - | s£f5 = car boxam de;

N- (t et rahydr of ur an- t hyl)-2-fluoro-4-nethyl-3 0- 4- aza- 5a- andr ost -
| - (en- 27( @@%@g@bﬁg Qla-gl‘foro-tl-methyl-?: 0X0-4-aza~3 -2tk ostan—l lf— '

N (tet rahydr of edibdxafidd} - yI net hyl ) - 2-f | uor o- 4- met hyl - 3- oxo- 4- aza- 5a- andr ost -
| - en- box -17B-

N-( 3H | m #7 éﬁf ggéogl]epgrpﬂ gnyrp 2 ﬂ'foro'4ﬁl§/?t]}ﬂ_2:Qf’ﬁohtlé?zg:sﬁl:arlrl%]foﬁtﬁ 18 0x0- 4- aza- 5a- an
drost- 1-en-17¢®b am de;

N (2-f1 uonppl th@ﬂt)fb PRENYLY- T80l 4-Heih ok okt l-RYd- 5 a6t ﬁgﬁ:ﬁ@xﬁﬂd&%t an-1713-

LR AR PR T e S R

4- aza- 5a- andr ost
an- 1713- car bocsmimxderide;

N-(3-meth W%Q@ﬁrﬂyda}d—zﬁylmeﬁf}f) Yo il E'—)ﬂ‘lefb%I—? %Q0-4-24-8a-2RdBR8H pALan- 1713-

car boxam d

N (4- net hoxyph%‘%x}ﬂml’%fl uor o- 4- met hyl - 3- oxo- 4- aza- 5a- andr ost an- 1713-

car boxami (Ilf—‘(l-methylbenmdazol-2—y1methy1)—2a—ﬂuoro-4-methy1-3 oxo-4-aza-5u-androstan-

N—(2 t.rifluoro hﬂxp en&/I) 2a-fl uor o- 4- net hyl - 3- oxo- 4- aza- 5a- androst an- 171
rllgoxam de,

N- ( 2 chl oNa@lhlezojf-lz))dmahm-aaffhoﬁ:%ﬁyw-waﬁmﬂs@mm}?@r ost an- 1713- car boxa
m de; lf

N-(2-f1 uorthen met hy I-g‘»Gt d204 a1z7% 5a- androst an- 17( 3-

-yln:te*chyl)-204L-ﬂ;i1101tc~|-4%J %yl—3~oxo—4-aza—
carboxarmide; and
20 N—(thiophen—Z—ylmemyl)-2a-ﬂuoro—4-meﬂ1y1—3-oxo—4—aza—5a—androstan—17[3-
carboxamide;
pharmaceutically acceptable salts and enantiomers thereof.
In yet another embodiment of the invention, the compounds of the
present invention are chosen from:
25  N-(2-fluorophenylmethyl)-2-fluoro-4-methyl-3-ox0-4-aza-So-androst-1-en-17p-
carboxamide;
N-(3-fluorophenylmethyl)-2-fluoro-4-methyl-3-oxo-4-aza-50~androst-1-en-17f-
' carboxamide;
N-(5-chlorobenzimidazol-2-ylmethyl)-2-fluoro-4-methyl-3-oxo0-4-aza-5o-androst-1-
30 en-17p-carboxamide;
N-(5-methoxybenzimidazol-2-ylmethyl)-2-fluoro-4-methyl-3-oxo-4-aza-5a-androst-
1-en-17B-carboxamide;
' N-(benzﬂnazol-2-y]methy1)-2-ﬂuoro-4-methyl-3-oxo-4-aza-5a—androst— -en-17p-
‘carboxamide;
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car boxam de;

N- (benzi m dazol - 2-yl et hyl ) - 2a-f | uor o- 4- net hyl - 3- oxo- H-5¢ptember 200y ost an- 171
3- car boxam de; '
N- (1- et hyl benzi m dazol - 2-yl net hyl ) - 2a-f | uor o- 4- net h}/ - 0X0-4- aza- 5a-andro
st an- 1‘§0§3’/‘17§913ar boxam de; CrrisidiosarT

N- (t hi azol - 2-yl net hyl ) - 2a- f | uor o- 4- net hyl - 3- oxo- 4- aza- 5a- andr ost an- 1713-

car boxam de;

N- (furan-2-yl net hyl)-2a-fl uoro-4-net hyl - 3- oxo- 4- aza- 5a- andr ost an- 1713-

car boxam de; and 20

N- (thi Opmqr(fe%alyﬁf@ﬁmﬂy)m&%s 191 2= Rt ey 3 Oxd-4azasbandiogdilost an- 1713-
car boxam de; pﬁggégﬁﬁéﬁ{ﬂt I I y acceptable salts and enantioners thereof. In
yet another e x ‘fhe i nvention, the conmpounds of the present

I nvent i onNgteeralydes 2H- ;iyranm(R}zﬁmeﬂ1y1)-2—ﬂuoro—~4—meﬂ1yl—3-oxo~4-aza-5u-androst-1-

N-(2-fl uorophe%ylm%kmefl uor o- 4- net hyl - 3- oxo- 4- aza- 5a- androst-| -en-1713
- carboxam de

N- ( 3- 4 uoNd%,ﬁehlwdrmﬂﬁ;hew@%m%&%ﬂmﬂﬁﬂh%rﬂugozﬁ‘xlaethllzéz%?“’ésﬂ&é& ost-1-en-17(3

- car boxam dE,androst- -en-17[3-cal'b0xam1de

N-(5- Chl 2150@31@1 @‘59 E,é%gpﬁo xmai(g}/yﬂne%ny DB R0 A- BB 6x3-L%9-54- aza- Sa- andr os

t-]-
N-(5 rret hoxybanﬁrom—ﬂ-aadm-@arbdmdwl) 2-f | uor o- 4- net hyl - 3- oxo- 4- aza- 5a- andr o

st- 1-en-4& Iaﬁjghﬁ‘ Imeth: 1-2-ﬂuoro-4—meth 1-3-0x0-4-aza-5a-androst-1-en-
N-(benzth| a&o met%%}%i ¥ uor o- 4- net P{yl 3- 0X0- 4- aza- 5a- androst-1| -en- 17

- cH} boxani d]@ﬁ'ca&tﬁ’x@’@%ptenber 2006 WD 03/ 077919 PCT/ US03/ 08277
N- (tetr ahNthﬁ-aE}HIcﬁfﬁfaa-m{EX)Sﬁ‘lei}ht/]l)ﬁet-ﬂuoh‘()—‘l-ﬁidﬂi}méFOIQ-@-amiSthTQSth@'4 aza- 5a- andr

ost-1- en- 17(3]27&” q)m)((gtr%‘
N- (t etrahydro- yran | met hyl ) -2-fl uoro-4- net hy I-s"} o4aza 5a- andr
ost - | - enNi(3H3midazold:)dahlpyrt m—é—yhnethyl - -ﬂuoro~4—methyl—3 -0x0-4-aza-50-an os -

N- (2, 3-di hydr or.dn-47Renga@meel N- 2(R) -yl met hyl) - 2-f | uor o- 4- et hyl - 3- oxo- 4- aza
-5a- andr

N-(2, 32 di ﬁfé?fbo%?’HlYE"H‘E‘PF(C]?%@(ﬁﬁorﬁﬁsglé@ylfﬁé?}ﬁ@f"flazsqfﬁdﬁorﬂgni7ﬁet hyl - 3- oxo- 4- aza

-5a- andr ost - | caeoxdm{dd; car boxam de;

N-(thiazol-2-yimethyl)-20-fluoro-4-methyl-3-ox0-4-aza-50-androstan-17p-
carboxamide;

N-(furan-2-ylmethyl)-2a-fluoro-4-methyl- 3-0xo-4—aza-5a—androstan—17[5-

20 carboxamide; and

N-(thiophen-2-ylmethyl)-20-fluoro-4-methyl-3-0x0-4-aza-50-androstan-17p-
carboxamide;

pharmaceutically acceptable salts and enantiomers thereof.

In yet another variant, the compounds of the present invention are

25  chosen from:
N-(tetrahydro-2H-pyran-2(S)-ylmethyl)-2-fluoro-4-methyl-3-oxo-4-aza-5o-androst-1-
en-17f-carboxamide;
N-(tetrahydro-2H-pyran-2(R)-ylmethyl)-2-fluoro-4-methyl-3-oxo0-4-aza-50-androst-1-
en-17p-carboxamide;
30 N-(2,3-dihydro- 14~benzod10xm—2(R)—ylmethyl)-z-ﬂuoro-4-methy1-3-oxo-4-aza-5a-
androst-1-en-17p-carboxamide;
N-(2,3—dihydro-1,4-benzodioxin—Z(S)-ylmethyl)—Z-ﬂuoro-4-methy1-3-oxo-4—aza—5a—
androst-1-en-17f-carboxamide;
N-(tetrahydrofuran-2(S)-ylmethyl)-2-fluoro-4-methyl-3-0xo-4-aza-5a-androst-1-en-
35 17B-carboxamide; '
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N- (tetrahydrofaran-2(S)-ybnet hyl)-2-fl uoro-4-nethyl -3-o0xo0-4-aza- 5a- andr ost -

| -en- 10 17(3-carboxam de; 6 September 2006

N-(tet rahydr of uran- 2( R) - yhnet hyl ) - 2-f | uor o- 4- et hyl - 3- oxo- 4- aza- 5a- andr ost -

| - en- 3- car boxam de;

N—(3H—| 8¥%%%392, 5- b] pyri di n- 2- yhnet hyl ) - 2- f | uor o- 4- nBtHY$348%0% o- 4- aza- 5a- an

drost- 1l-en-17(3-carboxam de; 15

N- ( 2-fl uor ophenyi net hyl ) - 2a- f | uor o- 4- net hyl - 3- oxo- 4- aza- 5a- andr ost an- 17D

car boxam de;

N- (t hi azol - 2-yl met hyl ) - 2a- f | uor o- 4- net hyl - 3- oxo- 4- aza- 5a- andr ost an- 170-

car boxam Ne(ieixahydroﬁuan-Z(R)-ylmethyl)-2-ﬂuoro-4—methyl— 3-0x0-4-aza-50-androst-1-en-

N (faran-2-yl n%heéﬂ) 2a- quoro 4- et hyl - 3- oxo- 4- aza- 5a- andr ost an-1 70- 20

car boxam de;

N (t hi OphHF(3EI-1¥11¢%0|]4}5|‘9]P283111"|2W@T1@]3¥1) Ariflupptd-wethlod-gxerd-A2a5 - aEsh st an- 170-

car boxam de; _@a%}dxgﬂdey acceptabl e salts and enantioners thereof. In
e COo

yet anot her varl a ounds of the present invention are 25 chosen
from 2 P armaceuhc y acceptabl ts and enantiomers thereor.

N- (t et r ahydr o- 2H- pyii ane éhit)dingdntref thy inveiioh] the canpgbundd dry EhaBerolxem4- aza- 5a- andr

ost-1- _ -aza-50-
N-(tet rahytll(r fﬁ?&%png_ﬂu e 'ﬁ‘e‘ihi’l 2 tg%aosa androshg/lené'ioxo 4- aza- 5a- andr

ost-1- en- 17(3136 b‘@&d&mde 30
N- (2, 3- di fyy r j-DofinBro2d-RMythyl- 38k - ada- Ro-frlduet-0-ef=1TBt hyl - 3- oxo0- 4- aza

- Sa- gé]dros 3- car boxam de;

N- (2, 3¢ di hydro° OZfaIBJ:éLlﬁ’zodl oxi n-2(S) -yl net hyl ) - 2- f | uor o- 4- net hyl - 3- oxo- 4- aza
-5a andr OBTt-(S#chkmb]aﬁ:@ﬁ*cbawl@eydm&thdl&-Z-ﬂuoro—-’-l—methyl-B-oxo-4-aza-5a-androst—1-
I\I—(tetrahydroféhr% @gmﬂﬂ pet hyI) 2-f1 uoro 4 rret hyI 3- 0X0- 4- aza- 5a- andr ost -
| -en- 35 17D car boxam ept enber /0; 9 PCT/ US03/ 08277
N- (t et r ahdSorethagyb Q’@@ld@qoh%tyh%ﬂ} Z—ﬂpg,rgﬁ)ma ﬁ%%‘?ﬁﬂ %Y a- 5a- andr ost -

| -en- 1713-car peppam_e@boxmde )
i ost 15 1 BeSrtudel BRI SultoTER AL B A AL iRl T E| Bts and
enanti oners t hewlsyamide; _
" N-(2-fluorophenylmethyl)-2a-fluoro-4-methyl-3-oxo-4-aza-5a-androstan-17p-
carboxamide;
N-(thiazol-2-ylmethyl)-20-fluoro-4-methyl-3-oxo-4-aza-5¢-androstan-17-
20 carboxamide;
N-(furan-2-ylmethyl)-2a-fluoro-4-methyl-3-ox0-4-aza-5a-androstan-17p-
carboxamide; and
- N-(thiophen-2-ylmethyl)-2a-~fluoro-4-methyl-3-oxo-4-aza-5o-androstan-17p-
carboxamide;
25  pharmaceutically acceptable salts and enantiomers thereof.
The compounds of the present invention can have asymmetric centers,
chiral axes, and chiral planes (as described in: E.L. Eliel aild S.H. Wilen, Stereochem-
istry of Carbon Compounds, John Wiley & Sons, New York, 1994, pages 1119-1190),
and occur as racemates, racemic mixtures, and as individual diastereomers, with all
30 possible isomers and mixtures thereof, including optical isomers, being included in
the present invention. In addition, the compounds disclosed herein can exist as
 tautomers and both tautomeric forms are intended to be encompassed by the scope of
the invention, even though only one tautomeric structure is depicted. For example,
any claim to compound A below is understood to include tautomeric structure B, and
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I n one enbodi nent of the invention, the conpounds are chosen from
N (2- f | uor ophenyl net hyl ) - 2- f | uor o- 4- met hyl - 3- ox0- 4- az £ SRleagr - | - en- 1713
- car boxam de; ‘

N-(3-f Iyg@g@ﬁﬁggl met hyl ) - 2- f | uor o- 4- net hyl - 3- oxo- 4- a%@i;ﬁ?g‘giﬁ&% ost-l-en-1713

- 10 ca

N- (5- chl or obenzi m dazol - 2-yl net hyl ) - 2-f | uor o- 4- net hyl - 3- oxo- 4- aza- 5a- andr os
t-1- en-1713-car boxam de;

N- ( 5- met hoxybenzi m dazol - 2-yl net hyl ) - 2-f| uor o- 4- met hyl - 3- oxo- 4- aza- 5a- andr o
st- 1-en-1713-car boxam de; 15

N- ( benzt hviee wdrsa2ashetbashyixjured ticdreofrHere, Xeptegdnt3he remaindgf a - andr ost - | - en- 17

13- carbo 0484 4-azasteroid derivatives of the present invention.
N-(2-fluorop 11enyl ot ei?‘?- E%Yalpl uor o- 4- net hyl - 3- oxo- 4- aza- 5a- andr ost an- 1713-

car boxam de;
N- (t hi azol - Z-Q/I met hyl ) - 2a- f | uor o- 4- net hyl ©3- oxo- 4- aza- 5a- andr ost an- 1713- 20

car boxam gf_,[( 5 R?
N (furan-2-yl rmf'ﬁyl ) - 2a-fl uor o- 4- et hy?(- 3~Q%o- 4- aza- 5a- andr ost an- 1713-

car boxam de; and

N- (t hi ophen-2-wl 1 hyI)-2a-fIuoro-4-nethy|4$;;n p- 4- aza- 5a- androst an- 1713-
car boxam de; 29 pharnmaceutically acceptabl effsakts and enantionmers thereof.
The conpoundsHbk or esent_invention can Mayéasymetric centers, chiral
axes, and chiral P L) el and S.H WIen,

St ereochem istry of Carbon Conpounds, John W & Sons, New York, 1994,
pages 1119-1190), and occur as racemates, racem c m xtures, and as

i ndi vi dual diastereoners, with all 30 possible isomers and m xtures

t hereof, including optical isonmers, being included in the present
invention. In addition, the conpounds disclosed herein can exist as

taut omers and bo&h tautoneric forms are intend®d to be enconpassed by the
scope of the invention, even though only one tautoneric structure is

el ude. i aut omer | o Weisre Gl shal e s5ues Seppatrasabe <t 073 077010
PCT/ US03/ @fiai ibtal cabol #6158, or asy nudiber withinithis tangs (i sheetwl, ethidete, X represents .
the remai B;%g{rlo%r&pk)ﬁ n-bhbyl QR ®tyf e 22 The FepnctCgandyahd iHeco gl the present
nvention élkylaryl”) shall refer to the absence of an alkyl group. '
10 The term "alkenyl" shall mean straight or branched chain alkenes of
two to ten total carbon atoms, or any number within this range.
The term "alkynyl" shall mean straight or branched chain alkynes of
two to ten total carbon atoms, or any number within this range.
The term “alkylidene” shall mean a straight or branched chain
15  alkylidene group of one to ten total carbon atoms, or any number within this range.
The term "cycloalkyl" shall mean cyclic rings of alkanes of three to
eight total carbon atoms, or any number within this range (i.., cyclopropyl,
- cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, or cyclooctyl).
The term "cycloheteroalkyl," as used herein, shall mean a 3-to 8-
20 membered fully saturated heterocyclic ring containing one or two heteroatoms chosen
from N, O, or S. Examples of cycloheteroalky} groups include, but are not limited to,
piperidinyl, pyrrolidinyl, azetidinyl, morpholinyl, oxacyclopentane, oxacyclohexane,
and piperazinyl. In one embodiment of the present invention, cycloheteroalkyl is
selected from piperidinyl, pyrrolidinyl, oxacyclopentane, oxacyclohexane, and
25  morpholinyl. _ | -
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2 XANR2 X-J-NR-NNH HNN AB 5 The term™"alkyl" shall rrean strai ght
or branched chain al kanes of one to ten total carbon %aCBFE bero% Qny nunber
vvithln this range (i.e., nmethyl, ethyl, 1- propyl, 2- propyl n- butyl ,
s-butyl, t- butg etc.). The term"CO aIk " (as in "CO-8 aIk ylaryl™)
shal | r"&?&?’mf’% the absence of an al kyl group. 10 TheP(EWW’“S&"](enyI " shal |
mean straight or branched chain al kenes of two to ten total carbon atons,
or any nunmber within this range. The term "al kynyl" shall nean straight or
branched chain al kynes of two to ten total carbon atons, or any nunber
within this range. The term "al kyli dene" shall nean a straight or branched
chain 15 al kyli den@hgmp‘améxﬂ%liseﬂh@éintreﬂeﬁltoem@mnrmmhsdcm any number

wi thin th%,lﬁc)){]@ég%‘fﬂle nm%ert&%o& 6t g% ed (SH2t 5 ARBRY)! n%ﬁmhbéigs of

e
al kanes o ree to eight ota carbon atofls, or any nunber within this
range (i . withindhic ramge Gigy methosyethobmteld.);, cycl opentyl cycl ohexyl ,

cycl oheptyl, or Cy@ﬂhe@éhtnylﬁyl"Jsh%e&ﬁ‘éréih"l%fe@dtefa%cﬁlbsaﬂinkaﬂbmycfizs used herein,
ic ring

shal | rreanaS to 8 20 nenbere aturat ed heter 9

cont ai i n@’sﬁﬁ’ecompn?%a%‘tsé?@é’f%@%ﬁ’@y‘g rt%rﬁl?@ e i“cExarrpl es of

cycl ohet esyemikoontagis O b2, Burldleeroahuts chogenriotm Nj @;drédaltdoyherq;n per i di nyl,

pyrr of 4! ooyl Al RIcRREN MF@P RARE HBLARER AN Bne G5R6C ] Ohexane.
R

d
SRR AN R L Bk, RSt o

oxacycl opg aydcﬂﬁter@ﬂ@t)phényhexml aamdn@ﬁorauim&ll-@slkylmﬂmc@(& pt enber 2006
e oy
speci f i ed6 @&ymm@‘lcﬂ ecalldy Gy 6 allsylthignphenibers aligylinies & 116h"f sP&H]é .e.
et hoxyi KT ﬁféﬂc@'lshlﬂn%lhel IgeuyAsuEbil, pheﬂg&-G@S@ﬂk}hﬁﬂfﬁhﬂ Ccrgfer ts t o a
wherern t HESHEHRSH R PSP afpe Cp S g bRl P uBiOERs © 1 "0
het er oat odkommbmnyl-ﬂogﬁm]kjﬂ @,enﬁﬂ(ﬁ a]kw&caﬂhgmﬁ(}@-&aﬂ«yl hydroxycarbonyl
- 15 C1-6 alkyloxy, hydroxy-Cg-6 alkyl, cyano, nitro, perfluoroC1-4 alkyl, perfluoroCi1.-4
alkoxy, oxo, C1-¢ alkylcarbonyloxy, phenyl—Cq-s alkyllcarbonyloxy, Ci-6
- alkylcarbonylamino, pheﬁyl-Ce-s aIkyléarbonylaminq, C1-6 alkylsulfonylamino,
phenyl-C-6 alkylsulfonylamino, C1-6 alkoxycarbonylamino, phenyl-CQ-6
alkoxycarbonylamino, C1-6 alkylaminocarbonylamino, phenyl-Co-6
20  alkylaminocarbonylamino, (C]-6 2lkyl)z aminocarbonylamino, (phenyl-Co-6 alkyi)y2
aminocarbonylamino, (C1-6 alkyl)2 aminocarbonyloxy, and (phenyl-Cp-6 alkyl)2

aminocarbonyloxy. Preferably, the aryl group is unsubstituted, mono-, di-, or tri-

substituted with one to three of the above-named substituents; more preferably, the

aryl group is unsubstituted, mono- or di-substituted with one to two of the above-
25 named substituents.

' Whenever the term "alkyl" or "aryl" or either of their prefix roots
appears in 2 name of a substituent (e.g., aryl Cp-g alkyl), it shall be interpreted as
including those limitations given above for "alky!" and "aryl." Designated numbers of
carbon atoms (e.g., Cp-8) shall refer independently to the number of carbon atoms in

30  an alkyl or cyclic alkyl moiety or to the alkyl portion of a larger substituent in which
alkyl appears as its preﬁx root.

The terms "arylalkyl" and "alkylaryl" include an alkyl portion where
alkyl is as defined above and include an aryl portion where aryl is as defined above.
Examples of arylalkyl include, but are not limited to, benzyl, fluorobenzyl,

35  chlorobenzyl, phenylethyl, phenylpropyl, fluorophenylethyl, chlorophenylethyl,
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nmonocylic or bicylic systemis either unsubstituted or substituted wth one
or nore groups independently sel ected from hal ogen, 6H§WVP¢C (KE al kyl ,
C3_g cycloal kyl, C3- 8 cycl oheteroal kyl, phenyl-Cl-6 al kyl, am no-CO 6

al kyl, C1 6 al kyl ami no-CO-6 10 al kyl, (Cl1_6 al kyl)2am no- CO. 6al kyl

pheny| ¥Ry | ani no- CO-6al kyl, (phenyl -CO- 6 al | cYFVYHHHGL C0-6 al kyl
Cl-6 al kylthio, Phenyl-CO 6 alkylthio, Cl-6 al kylsulfinyl, phenyl-CO6

al kyl sul finyl, Cl-6 al kylsul fonyl, phenyl-C0-6 al kyl sulfonyl, Cl-6

al koxy- CO- 6al kyl , phenyl -CO- 6 al koxy-CO- 5 al kyl, hydroxycar bonyl - CO 6

al kyl, d-6 al koxycarbonyl-C0-6 al kyl, phenyl -C0-6

a: torycartlaieﬁmhre_ , 8addyle |1 ah&ﬁiéj@lryllqﬁ@fybcmwmpldé of kel fnylud put dug dr oxy - 000- 66
al kyl, cyanog, .nifro, per aro a P z y, OXO, _
o LR S ke PSR b ARSI
phenyl - CQrépdpidireandbutylpgmding, C -6 al | cyl sul fonyl ami no, phenyl - CO-6

al kyl sul fonyl am nom,Cl Rl SANMANAIGHAL broRRVhIOER ud

al koxycar bonyl am no, Cl -6 alkyl am nocar bonyl am no, phenyl-CO 6 20

al kyl a@hi nde@mBonyl ani no, (d -6 al kyl )2 ami nocar bonyl ami no, (phenyl - C0-6
~alkyl)2 am nocar by teafti"ogy" nidahs &n adykstl (0 a@mi. (the aerbothib omeans and
(phenyl - C0- kyl M. NQCar | QY. f ek ot afelogroup is

- unsubsti tﬂ?@ﬁg)ﬁ%’ﬁ%%eg‘?m 0%‘? 1?%?% gﬁs?ﬁ%%%ﬁd@a\%&%ﬁﬁl (%k%n 0 three of the
above- naned subst i Theterm;"substitated? eall bgesmeditpincluge yul epgof

unsubst i t Yiethy RO nafled Shiss Gttt | WHERGhuMiglosGREude noiticodre t he above 25
naned substituents. V\ge er of their

) the t "al kyl." . i ith
pref i 30 r odigcdosed grelaimed; e%‘%gfgwﬁgS?H%éon'}é‘ﬁ%@r{k’%/etlﬁ%ei%%nd(eg{%‘lfl{bsﬁﬁtﬁ% 8 al kyl),
it shal | & dridoss piths distleed of deimedisuigtitbuigeoi¢tien; singly enpduglisy &ty above for
ralkyl™ apnd, %:ﬁ&éﬁlﬂy'éuﬁﬁ'éeﬁg@%ﬁg%aﬂf‘mé(tﬁﬁ or 8P Abs@h&IBcabBe he, CO 8) shal |

refer indéep entry er of carbon atons in 30 an al kyl or cyclic
al kyl noi same asdiffesent-he al kyl portion of a l|arger substituent in which

al kyl appears as i twWhdaal viidb(e.g., RICRS efonpoctds soed thyl dnedingk ihal kyl aryl "

i nclu an al kyl rtion r | kvl . ' ! I ncl ude an
aryl " bor ¢ FurpobgtoneBCarey Pl e aefintitn ol s Socii R AR EnE e TV |
i ncl ude, Befinitionent ety dtheriocemirencs. Aviery cpmbingtions pbRbEyents /g | or obenzyl |

223 t”ﬁ'nﬁte %B’B%Q s,%k@g%% gnlzg LHUQEPRRNBA Mbul if Eﬂaﬂé@@mﬁ@muﬁt hyl, -226

PCT/ US03/ 08277 thi | | , .t hienylethyl,
and thi enyl propyl . (ngsrstandardgromen %LV?CFREWEWEM%%&%%@ ot | |>/m teé to,
tol uene, gihhBRMESISE thedesipidibibsidedhain isddsbatied first dotleweddnttyd pyri di ne,
Propybgyr h(ﬂh&%ﬁt fRdioRkicy toWakd 6k BSint of attachment. For example, a C1-5

alkylcarbonylamino C1-6 alkyl substituent is equivalent to

0]
-01 -6 alkyl-HN’U\C1.5 alkyl .

Tn choosing compounds of the present invention, one of ordinary skill
in the art wiﬂ recognize that the various substituents, i.e. RY, R2, R3, etc., are to be
25  chosen in conformity with well-known principles of chemical structure connectivity.
Compounds of the present invention have been found to be tissue-
sélective modulators of the androgen receptor (SARMs). In one aspect, compounds
of the present invention may be useful to activate the function of the androgen -
receptor in a mammal, and in particular to activate the function of the androgen
30 receptor in bone and/or muscle tissue and block or inhibit (“antagonize™) the function
- of the androgen receptor in the prostate of a male individual or in the uterus of a
' female individual, The activation of the AR in bone can be assayed through
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The term "hal ogen” shall include iodine, bromne, chlo

fluorine. The term "oxy" nmeans an oxygen (0) atom Theéﬁaﬁﬂwgfﬂ@%é nmeans a
sul fur (S) atom The term "oxo" neans "=0". The term' carbonyl nmeans
"C=0" woheoirefom "substituted” shall be deemed to ing F glple degr ees
of substitution by a naned substitutent. Wiere nultiple su stltuent

noi eties are 10 disclosed or clained, the substituted conpound can be

i ndependent|y substituted by one or nore of the disclosed or clained
substituent noieties, singly or pIuraIIy By independently substituted, it
I S meant thaH t he (two_or nnre% substituents can.be sang or di fferent.

Whien any SHPHafianof bengformagen in gode@%o OSIGPROTORS énithwt%ﬁ?&lsm me in 15
any subst oftheAR inthe prodiae canlbe absayedthrodgi obzedvation of misiacheffeconr ence i s

i ndepende ' . def i ni 0, '
conbi nat i %gtg%#ivﬁgéfﬁsﬁ%#fgﬁghﬁngfﬁﬁggm%%%g&%%g{%@?@nﬁgs% e only if such
conbi nat i SRAzpuiielas dptpilestinthedixampissunds. Under standard nomencl ature used

t hroughout this di S@flﬁ@l&rﬁgecibﬁhe @gdﬁtﬁaéntmﬁstdoﬁ&n@‘dwlhﬂsoﬁ@atmat ed side

"chain is descr fi I d 0 adjacent, functionality toward
Che poi nt Soat il thae ek B Tinehtn of s sigrosBR LRGP G -5 al ki
"subst i t ueofta male egfiNidwl enin theouter@ ofﬁemﬁleéﬂdigiﬂuﬂ-ﬂﬂdﬂeed(by}ﬁ{ gdokigts, | n choosi ng
conpoundsy, xﬁfnoﬁﬂfﬁﬁ@ row %slhﬁ'MFﬁ%él%rds%ﬁa&iva%rtﬂé fhﬁ&éﬁ%ﬂﬂe andfogent he art will

recogni ze that us su are to be
25 chosenferspierdmbenerndipr wusale isvs, brtnohm gseans shisheentl bloed ipidal st ruct ure
connegd i Vietals (e@olp@ynds of the present i nvention have been found to be

ti ssue- selective Lar apdrogen rece SARIVB) I n one
TR S DT AR SR

aspect, conpounds 1Y use to activate the
funct i on emditions whidh @vge:nused by @mr@.gen deficienas pethich aaaad:euameb@raueﬂ byl ar to

~activate ffug Eﬁ‘&@iabélﬁexﬁﬁnélﬂ:ﬁngﬁbﬁ{ &ﬁﬁﬁnt@@tor cﬁ.ﬁ:@ﬁér@ﬁs, b&e&iﬁﬁﬁ and/ or muscle
tissue ang bI ocC

ant agoni 7z uncti o e androgen
recept or chcﬂ%‘cﬂadg‘i“&?‘t"%?ol’ OFF’&IRQ P %?’%8?‘3?9 2’0{}%%%% Cof a female
1 ndi vifluafolloWing baad fev@isironive burkdre, séfdopanid) frmdty cingskinamsalayed t hrough -23 6

Septenber r?&g%%&dlw %%g&gﬂngtg§gﬂgﬁlﬁy aﬁx%fo@:i&%&&on of bone formation

in a rode oro ‘antagoni sm of the AR in the
prost at e '@Bﬁiﬁmb@e%@]&m hmm@ermlwb@aﬂva@ﬂaéhc @Tﬂﬂm aidpdher ef f ects on

hematopoietic disorders, arthritic conditions, such as for example, inflammatory
arthritis and joint repair, HIV-wasting, prostate cancer, cancer cachexia, muscular

20 dyétrophies, premature ovarian failure, and autoimmune disease, alone or in
combination with other active agents. Treatment is effected by administration of a
therapeutically effective amount of a compound of structural formula I to a mammal
in need of such treatment. In addition, these compounds are useful as ingredients in
pharmacentical compositions alone or in combination with other active agents.

25 In one embodiment, the compounds of the present invention may be
used to treat conditions in a male individual which are caused by androgen deficiency
or which can be ameliorated by androgen replacement, including, but not limited to,
osteoporosis, osteopenia, glucocorticoid-induced osteoporosis, periodontal disease,
HIV-wasting, prostate cancer, cancer cachexia, obesity, ai)léstic and other anemias,

30  and muscular dystrophies, alone or in combination with other active agents.
Treatment is effected by administration of a therapeutically effective amount of a .
compound of structural formula I to a male individual in need of such treatment.

"Arthritic condition" or "arthritic conditions” refers to a disease
wherein inflammatory lesions are confined to the joints or any inflammatory

35 conditions of the joints, most notably osteoarthritis and theumatoid arthritis
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prostate growth in castrated rodents and antagoni sm of owt h
I nduced by AR agonists, as detailed in the Exanpl es. ggééi’%l%%ge@{ aspect of
the present invention is concerned with conpounds of structural formula I
t hat blwolesptrersf uncti on of the androgen receptor in pppuiiRgl;ate of a nale
I ndi vidual or in the uterus of a female individual induced by AR agoni sts,
but not in hair-growing skin or vocal cords, and activate the function of
t he androgen receptor in bone and/or nuscle tissue, but not in organs
whi ch control blood lipid 10 levels (e.g. liver). The compounds of the
present ipventi.Q used.to tre ian Lch e caused by
andr ogen Q%%?%P@%EVS%)FC%\% cé?{lcf)i %‘H@lf) P%?‘i&mf) essaﬁ%r‘%gi&ﬂ repl acenent,
i ncl udi ngJanbary 16,0t992). rﬁhbedlnpwndsofdﬁqwnbsllasa alsggisefol alonegr in
Bone. damga B e D a1

W uctiv | ilty,
agi ng ski @us,rﬂ% ngg?aasamﬁlseaﬁ?sﬁ 3 Spaelsn e%v;ﬁ/%% ARO%omen,
at her oscl gmdmm ﬁbﬂomelgﬁhgimsmdsﬂduemtlmnshmﬂaﬁmW)deeamS@b@si ty, aplastic
anem a an . %ril he | Sor | jons, such as
for exan‘pfEl V%E 5 ﬁ&hgg%g&l?tﬁs‘g ﬁfgle%% %r{f 3’[‘ drgmg(}?% Wast i ng,
prost at e @%ﬁ@@hﬂﬁ%aﬂmpn%@@nmeata m@@mr@ais leymsm@lwm@l,glqor emat ur e
ozfﬁrl an Iﬁlleﬁﬂvlétﬁ:a @eﬂa@%@hm EAlik ?ﬁe?ﬁ;[nelgdn@fb@lefg Eyﬂlﬂbtheﬁ@?%hﬂﬁi% on with
ot her activ e rea IS e e adm ni stration of a
therapeutﬁy@% P% g?’?eéﬁfwg@ n&ﬁﬁ‘fmtt?’fd E}ﬁ‘}éﬂeIB’P WASIREFSal formula Ito a
manmmal0d i syndesee. @i esnbobinieneattheinvention em&dlpassesthctrMmmtmopngmmﬁa are usef ul
as ingre t onbi nation with

Al et Sinid coﬁd}gzgi ‘@Exl n@ﬁ(;&de 2 @iﬂfﬁ&eﬁﬁgﬁf&e&g&ﬁ@ﬂﬁ g,gfegt}v%

ot her active agents t he present

i nvent i onawtBfeaC%wné@fl?mhIeofhalmembﬁ@mentlathmeétmemrw dual which are
caulsed byprtavuia@@efbs%ﬁﬂﬂﬁm@ Réch c@fn pYikts @Bmddterhe a&lﬁ@ipeﬁtﬁoaﬂﬁéff&&ig@ndr ogen

repl acenen n no =M 0Sl oS eopenla

o tcocor 12t o} i %gﬂ%%hget‘%oagai% oo t@ﬁ@?@%gﬁgg iﬁﬁg}gﬁﬁ’ﬁl A vast g
prost Hi e Rizrorai anaitr Cdadhaxdan. NedcadySci wri; t Quolaneni as, 30
and WSCUWRh&Bﬁ%DEsQEHHI@&th A 2060 Roy a@(4§93@99%j%%mt¢an%pphnﬁct i ve agents.

Treatnent_ 1S effecte adm_ni stratlofn erapeut I ca i;]'{ef fective

amount of 8- AE‘J ungHQL!}thﬂ;Qec%(,’a‘@%l-ﬂt gangsongy HolmeplRéual in need
of such tAskdtisRH eum 200t Sé;f44(9)021684‘761 dndPardieDW.8rMud Bullc condi tions” refers

toadls%ﬁ K qm# n to the joints or any
i nfl ammat’ory %@g 8@%2%“ M Brs” 0 & eln}%gjl E@e&%@tﬁﬁ L{gn Yy osteoarthntis and
r heurdt oi d -art hri t I¥éhenZgedsin Sepbiaatinayto @ @rthritic conditions, the Compounds

of Formula I can be used with any of the drugs diclosed herein as useful for

combination therapy, or can be used with drugs known to treat or prevent arrthritic
conditions, such as corticosteroids, cytoxic drugs (or other disease modifying or
remission inducing drugs), gold treatment, methotrexate, NSAIDs, and COX-2

25  inbibitors.

In another embodiment, the compounds of the present invention may
be used to treat conditions in a female individual which are caused by androgen
deficiency or which can be ameliorated by androgen replacement, including, bui not
limited to, osteoporosis, osteopenia, glucocorticoid-induced osteoporosis,

30 postmenopausal symptoms, periodontal disease, HIV-wasting, cancer cachexia,
obesity, aplastic and other anemias, muscular dystrophies, premature ovarian failure,
and autoimmune disease, alone or in combination with other active agents. Treatment
is effected by administration of a therapeutically effective amount of a compound of
structural formula I to a female individual in need of such treatment.
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WO 03/077919 PCT/[JS03/ 08277 (Academi c Press Dicti onaréls‘%gengg}me

Technol ogy; Academi c Press; 1st edition, January 15, 19 The conpounds
of Formula | are also useful, alone or in conbination, to treat or prevent
arthri tywe og@fdiet i ons, such as Behcet's di sease; bur sjp(t;rf,gsﬂ;;,@ghdﬂendi nitis;
CPPD deposition di sease; carpal tunnel syndrone; Ehlers-Danlos 5 syndrone;
fi bronyal gia; gout; infectious arthritis; inflanmtory bowel disease;
juvenile arthritis; |upus erythematosus; |ynme di sease; narfan syndrone;
nmyositis; osteoarthritis; osteogenesis inperfecta; osteonecrosis;

olyarteritis; pol al umat i rlat c.arth Raynaud’ s
Bhe%omenon; r ef Fex%ﬁﬁ%?%? efe%&vg?lrag%iwgﬁg ﬂ{g lﬁgfof(%’adrésss sy%drome
r heumat oi adjarictstn ittatitipna ahdrogel elephatiorethela] mgﬁneelﬂasnel!odégrmat@ﬁ@cemn enbodi nent
of the i nY%&t&r&%oﬁ@%mso%g e 138 ahd ﬁﬁfn%%r 1ﬁ5rez{§£ Q&Q%%ﬂ degifity@n arthrtic

condi tion mni'stering a

a cal l effect ive amount
of a Conpbuhis n@ﬁﬂmﬁoﬂmﬁm&y be employadiieselise HB o 1F1§““$ h@f?geé RRAtOT
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lipid metabolism. Therefore, consideting their tissue selective androgen agonistic
propetties, the compounds of this invention have advantages over existing approaches
for hormone replacement therapy in hypogonadic (androgen deficient) male

25  individuals.

Additionally, compounds of the present invention can increase the
aumber of blood cells, such as red blood cells and platelets, and can be used for
treatment of hematopoietic disorders, such as aplastic anemia.

Representative compounds of the present invention typically display

30 submicromolar binding affinity for the androgen receptor. Compounds of this
invention are therefore useful in treating mammals suffering from disorders related to
androgen receptor function. Pharmacologically effective amounts of the compound,
including the pharmaceutically effective salts thereof, are administered to the
mammal, to treat disorders related to androgen receptor function, or which can be

35 improved by the addition of additional androgen, such as osteoporosis, periodontal
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exi sting %Sp ré %%%s%%%ﬂr}ﬁo o n%p%cr’re%P ;31%'3&7%%’[% .apﬁr\eég%pr%& ?ﬁ’p%};ﬁgglg%réadi c

- (andr ogena ghysiotagiaal 9r aypiazmaglogisal respansgicharagierdiitic obhal leseptos.offounds of t he
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20 A compound of the present invention which functions as an “antagonist” of the
androgen receptor can bind to the androgen receptor and block or inhibit the

androgen-associated responses normally induced by a natural androgen receptor
ligand.
The term "pharmaceutically acceptable salts" refers to salts prepared
25  from pharmaceutically acceptable non-toxic bases or acids including inorganic or
organic bases and inorganic or organic acids. Salts derived from inorganic bases
include aluminum, ammonium, calcium, copper, ferric, ferrous, lithium, magnesium,
manganic salts, manganous, potassium, sodium, zinc, and the like. Particularly
preferred are the ammonium, calcium, lithium, magnesivm, potassium, and sodium
30  salts. Salts derived from pharmaceutically acceptable organic non-toxic bases include
salts of primary, secondary, and tertiary amines, substituted amines including
naturally occurring substituted amines, cyclic amines, and basic ion exchange resins,
such as arginine, betaine, caffeine, choline, N,N'-dibenzylethylenediamine,
diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine,
35  ethylenediamine, N-ethyl-morpholine, N-ethylpiperidine, glucamine, glucosamine,

27 -




I ncl udi ng the pharmaceutically effective salts thereof, Qﬂ}glstered to
the mammal, to treat disorders related to androgen ré%%%& i R tion

whi ch can be 35 inproved by the addition of additional androgen, such as
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concentration. 20 A corrpq nd of. the present |nvent|t?ln Wndg fjef Uunctions as an
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By "pharmaceutically acceptable” it is meant that the carrier, diluent or
excipient must be compatible with the other ingredients of the formulation and not be
deleterious to the recipient thereof.

The terms "administration of a compound” and "administering a

25  compound” should be understood to mean providing a compound of the invention or a
prodrug of a compound of the invention to the individual in need of treatment.

By the term “modulating a function mediated by the androgen receptor
in a tissue selective manner” is meant modulating a function mediated by the
androgen receptor selectively (or discriminately) in anabolic (bone and/or muscuolar)

30 tissue (bone and muscular) in the absence of such modulation at androgenic
(reproductive) tissue, such as the prostate, testis, seminal vesicles, ovary, uterus, and
other sex accessory tissues. In one embodiment the function of the androgen receptor
in amabolic tissue is activated whereas the function of the androgen receptor in

androgenic tissue is blocked or suppressed.
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30 salts. Salts derived from pharnmaceutically accept agl orgago%non-toxi C
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used herein is_intend r od e specified
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results, giefegably, dosapes ramtjerfeomt 0 fo 2000ng/damtﬁonaltal @Wwﬁmﬁ’@, tBpeci fied 20
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e of her migappreesiasTop.0bfoL 06 i 461 36h SANBONBLOaT- 2T D Taus to the
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the individual in rigedoss may eatdmanistered in a single daﬂy dose or the total daily
20  dosage may be administered in divided doses of two, three or four times daily.
Furthermore, based on the properties of the individual compound selected for
administration, the dose may be administered less frequently, e.g., weekly, twice
weekly, monthly, etc. The unit dosage will, of course, be correspondingly larger for
the less frequent administration.
25 When administered via intranasal routes, transdermal routes, by rectal
or vaginal suppositories, or through an intravenous solution, the dosage administration
will, of course, be continuous rather than intermittent throughout the dosage regimen.
Exemplifying the invention is a pharmaceutical composition
comprising any of the compounds described above and a pharmaceutically acceptable
30 carrier. Also exemplifying the invention is a pharmaceutical composition made by
combining any of the compounds described above and a pharmaceutically acceptable
carrder. An illustration of the invention is a process for making a pharmaceutical
composition comprising combining any of the compounds described above and a

E

pharmaceutically acceptable carriex.
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By the term"nodul ating a function nedi ated by the angé:lé)q%genbre tor in a
ti ssue selective manner" i s nmeant nodul ating a functi et by the
androgen receptor selectively (or discrimnately) in anabolic (bone and/or

nmuscul 3&%8@‘?@;1588“6 (bone and nuscul ar) in the absenf;(g-,E a%uslﬁﬁ%] nodul ati on

at and (reproductive) tissue, such as the pro e, testis, sem nal
vesicles, ovary, uterus, and other sex accessory tissues. In one

enbodi ment the function of the androgen receptor in anabolic tissue is
activated whereas the function of the androgen receptor in androgenic
tissue is blocked or suppressed. -28 6 Septenber 2006 WD 03/077919
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route of 1R} GOMBriSRE a&PWB?““@P&éE“&Hﬂ ff’%ﬂ?ﬁ@ﬁ%‘gﬂl éﬂ\ﬁhi ch the patient
may concophdrmmebﬁqaﬂngepmbleaﬂﬂeﬂhﬁemf. factors in the physician's judgnent.
Generghly, the daily, o iaé’lg&é)tﬂl t%%gtgaﬂi’é fo?Bfa!{‘%édtHl,%thvﬁgiﬁaJ! al may be
. 0

varied over a w de ran%e rom 1000 %er adul t human per day. Mbst
pr ef er abl {ppicalos pgesterah Hpduding srboutanepys, d BHEVEEPY  admi ni strati on,
the 15 copp@inistrhtny PeforRd &rRtRibns B thyiedatlatlafdr bel Adminisidtionabl et s.
containing 0.01 to,_10Q0 . particularly.0, 01 wadd1, 1.0, 2.5,
3.0, 5.0, 6.0, 10.&?”3%%‘?‘6‘?%%5?‘6‘?5’?@ ,e“‘?éfna%b‘,k’%i%g?m??@,m . 180, 200,
225, and p@pared by angyroditis rofthads dnew invke drhefibimessy. Adimetheds inslpdpt omat i ¢

adj us&5713“hlegieph?ﬁﬁﬁg@%ﬁga%tggmﬁ%dmm&ﬁ&m with@AdeRbr whitg dose may be

2 i ot CPEHRes aPS PIBRIC ARG T e o B g Bl |y
Fur t her noggiforagsd igfindtélg biinghinehe aaive cbmphndiin disviiationl witharijmoidhd .sel ect ed
weekd v, 1 AR Bl R TRl e DA CREh S0 MBS S REIEN X <8 e
cor r esponehapipgyhd prodpst infayhe destred fesege forraquent adni ni strati on.
20 Formulations of the present invention suitable for oral administration
may be presented as discrete units such as capsules, cachets, tablets or lozenges, each
containing a predetermined amount of the active compound; as a powder or granules;
or a suspension or solution in an aqueous liguid or non-aqueous liquid, e.g., a syrup,
an elixir, or an emulsion.
25 A tablet may be made by compression or molding, optionally with one
or more accessory ingredients. Compressed tablets may be prepared by compressing
in a suitable machine the active compound in a free flowing form, e.g., a powder or
granules, optionally mixed with accessory ingredients, e.g., binders, lubricants, inert
diluents, disintegrating agents or coloring agents. Molded tablets may be made by
30 molding in a suitable machine a mixture of the active compound, preferably in-
powdered form, with a suitable carrier. Suitable binders include, without limitation,
starch, gelatin, natural sugars such as glucose or beta-lactose, corn swesteners, natural
and synthetic gums such as acacia, tragacanth or sodium alginate, carboxymethyl-
cellulose, polyethylene glycol, waxes and the like. Lubricants used in these dosage
35 forms include, without limitation, sodium oleate, sodium stearate, magnesium
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25 When adm ni stered via intranasal routes, transdermcad ro%l_h)es y rectal
or vagi nal suppositories, or through an intravenous s 3fpp ,er%q{) dosage
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for rru:c at Lgtaﬁletmf%@ge PP YL ﬁﬁaar ﬁ%&ﬂ%&wﬁ@&@%&aﬁ@éﬂf}u@@gﬁ&gdbﬁa lor Spar ig by
any o e ne S Ny e art .0 [ ACY.. ods i ncl ude

the step W%pa% nf\fl‘g“tﬁ@?f’??gs @ﬁlﬁﬁ%u??go‘%ﬁu tggé%egﬁi‘lgmagﬁﬁw th a carrier

whi ch congblyethyles giyelsdsuchas earbavgredd polyslycdls), glgookswfactanthe f or nul ati ons are
prepaned By uni for b bROoRGah bRty A6k bMErs ¢ReRagINd i N
associlgt i g%mt\}mﬂ%&g’ﬂ qﬁ?gg s%ﬁﬁ@lﬁé&%&@@éggﬁ d?a;&yr rier OS. a finely

di vi ded s3Ween, Mt peg Arlagel), slyrsrinated sektivgaid hydogepsichyesableiduct into the .
desired demaglaritieddRale suppbatotionse afed; iiprepiesientuchaventi on suitable for
oral adm ni tyé{aagbon ma discrete units such as capsul es,

be.presented a
cachets, moqggém?n@%ﬁee BIR§Ca| ning a predeternmned anount of
the active conmpoundlopisi preprustides cantaining the|agiéve drug component can be

20  admixed with a variety of carrier materials well known in the art, such as, e.g.,
alcohols, aloe vera gel, allantoin, glycerine, vitamin A and E oils, mineral oil, PPG2
- myristyl propionate, and the like, to form, e.g., alcoholic solutions, topical cleansers,
cleansing creams, skin gels, skin lotions, and shampoos in cream or gel formulations.
The compounds of the present invention can also be administered in
25  the form of liposome delivery systems, such as small unilamellar vesicles, large
unilamellar veéicles and multilamellar vesicles. Liposomes can be formed from 2
variety of phospholipids, such as cholesterol, stearylamine or phosphatidylcholines.
Compounds of the present invention may also be delivered by the use
of monoclonal antibodies as individual carriers to which the compound molecules are
30  coupled. The compounds of the present invention may also be coupled with soluble
polymers as targetable drug carriers. Such polymers can include polyvinyl-
pyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamide-phenol,
polyhydroxy-ethylaspartamidephenol, or polyethylene-oxide polylysine substituted
with palmitoyl residues. Furthermore, the compounds of the present invention may be
35  coupled to a class of biodegradable polymers useful in achieving controlled release of
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or a suspension or solution in an aqueous liquid or é‘l nﬁ)@uz I qui d,
e.g., a syrup, an elixir, or an enulsion. 25 A tabl et %‘ﬁ’gﬂ e by

corrpressi on or nmolding, optionally with one or nore accessory ingredients. -
Conpr e ets may be prepared by conpressing in_a suitable machine
t he act?’@é’s‘@%%ﬁound inafree floning form e.g., a PEWHEPH” granul es,
optionally m xed with accessory ingredients, e.g., binders, lubricants,
inert diluents, disintegrating agents or coloring agents. Ml ded tablets
may be made by 30 nolding in a suitable machine a m xture of the active
conpound, preferably in powdered form with a suitable carrier. Suitable
bi nder s i adiuggter emimﬁimpblylabmd dcixt, ipolyepsilet eapoiiactoge) polyhydrorpbuiyisd  sugars such
as gl ucoseg..qr r f&{\ﬁ?} $ HbRkviatéEld sxat-het i ¢ guns
such as agagl a%%tﬂoéﬂ ﬁ@ﬁaceﬁg lgbé na?o@@%ar%(})&yrret hyl - cel |l ul ose,
pol yet hyl én@d@rw@mpatmmkamwmaémgi bri cants used in these dosage 35

forms include, W t hhulaiidistsaikdbnfor paetiterid Amastetions idluden st ear at e,
magnesj

WO 03/ 077 t t
sod unp berrpilscns bR GpTiea PR s GRuRARAT O PO SR Pl o
Di si nt egr aﬁm:hss profetabticisoteniic it thel londtof theaecipienta Suth forppulpfans cel I ul ose, agar ,
_bentonitegy, %QBE‘L? &]BH of.afsaénsﬂéﬁ of Qirﬁﬁpduh&l’eh'aﬁs f&fdﬂ]%wxﬁﬂﬁ@ as syrups or
suspensi ons R su @%/

avor ef
t he synt h&loed "Bﬁliﬁn??&’é

spen or agents such as
sHbicgty f?fF‘“E?S?PdP@’ c0 ‘iarﬂa‘ijgﬂﬁﬁ RRrdcia et hyl
-cel | ul ose gafbsé faalidillk@waeByr sbﬁlnermdﬂldmtl%iﬁbmpguﬁmd)f&mtﬂmeseﬁd@mpound to the
sol uti.gn I be enpl oyed
el udd "o FipeRY BRRAR el AL bRt IR0} SRR B0 ﬁd*ﬁ“mt e
adni ni str a@t;vgIqomg@un,déhaph@@@mopaatagolvablhtydorsthtp%mntsmlw -hUsg léonvent i onal
carrier, lfcrﬁmlauansbﬁs%%oﬁabﬁ&e doﬁcdih&%@xdlﬁucﬁh@dr LY édmﬁrﬁiﬂgm& actife mucous

b ct d
St Al o' ncaTBMRg i an UL Bl g aar e apbhol T Eate of *t e

conpound @frentsial adudinis@dtiohor rrul a |l. Suitable bases include: cocoa butter

(theohgoma oil), g@Cof#gé{dn%%f@&%&%qﬁoxéﬁﬁ%ﬂﬁﬁbg% Baues .angs ol ygl ycol s),

gl ycol=surfact ant I nat 1 ons 407 st ear at e pol Iﬁfxyet hyl ene

‘sor bi tan ﬁ)mdggra@ble@og@}e&@e&%@@thggmg CFWéfé ed 1eiepse of 3 dgeafor 5
gl yceri natp@ﬂlagﬁﬂ #d, @oly@?,ﬂoﬂ"éh@fd}ﬂﬁﬂﬁtﬁﬂyh\j&@ﬁﬁ Bt #2id, polyortvesterg] yceri nat ed
oo has TRb e PR ES rob e A e LA Bl s et o0
drug conpdivektomiymedoeof hydrogels:
20 The pharmacentical composition and method of the present invention
may further comprise other therapeutically active compounds usually applied in the
treatment of the above mentioned conditions, including osteoporosis, periodontal
-disease, bone fracture, bone damage following bone reconstructive surgery,
sarcopenia, frailty, aging skin, male hypogonadism, post-menopausal symptoms in
25  women, atherosclerosis, hypercholesterolemia, hyperlipidemia, aplastic anemia and
other hematopoietic disorders, pancreatic cancer, arthritic conditions, such as

inflammatory arthritis, and joint repair.
For the treatment and prevention of osteoporosis, the compounds of the

present invention may be administered in combination with a bone-strengthening

30  agent selected from antiresorptive agents, osteoanabolic agents, and other agents
beneficial for the skeleton through mechanisms which are not precisely defined, such
as calcium supplements, flavonoids, and vitamin D analogs. The conditions of
periodontal disease, bone fracture, and bone damage following bone reconstructive
surgery may also benefit from these combined treatments, For example, the

35 compounds of the instant invention may be effectively administered in combination
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20 adm xed with a variety of carrier materials well kqg§§ intﬂf art, such
as, e.g., alcohols, aloe vera gel, allantoin, glyceri PR, U6 A and E
oils, mneral oil, PP&Q nyristyl propionate, and the like, to form e.qg.,
al cohol j ol utions, topical cleansers, cleansing cy kin gels, skin
Iotion§?83% 79%anpoos in creamor gel formulations. %ﬁ@ﬂg%ﬁﬁgﬁnds of the
present invention can also be admnistered in 25 the formof |iposone
delivery systens, such as snmall unilanellar vesicles, large wunilanellar
vesicles and multilanellar vesicles. Liposones can be fornmed froma

vari ety of phospholipids, such as chol esterol, stearylam ne or

phosphat i wigh effstivei@sounGoofdienagenssuthtes egragsembisphosphonites SEBYsal so be

del i vered he use..  of %.ﬁﬂg% ' ' Lhfirpdsgual carriers to
whi ch the?ag}oéﬁ%gﬁnlgﬁl%?rg’c%‘}lﬁggﬁg e eg%ggtt%@ds# yl'%ﬁ(ﬂgg%dsnd& of the present
i nvent i orinhikiors) he PelEPPE HPIRPPIIGZRTR GRiGEIistS ?fo‘@fﬁ%ﬂé‘ ding FfSabl e drug
Calr r iher S. caﬁli't%ﬁ&npfbtétﬁﬂﬁﬁase liiihiﬂiﬁgﬁsl, puﬁﬁhﬁlﬁidmhﬁ&de (PYH) aid xdalogs, cginmn copol yner,
pol yhydr oxypr opy] met.hacr e- phen .

pol yhyﬂr o‘S?%j/‘g’é‘F & %rﬂg?’tgﬁ‘ﬁqtﬁg]ﬁﬂ?ﬂgfécmgargo qsy%?‘ﬁ%hgﬁrel?ngﬁlgae&%ol yl ysi ne

oefs

subst i t ut lesimons, insulimlikeé groyih faeter, Horesmorplogehasicpeaiein (BME), duditd of the

present i ﬂm%{ag&ﬁgﬁﬁy Do bRl & fbed, @ibﬁab%@%éw&ffa&b;@,dmmﬂalah@ pol ymer s
usef ul in achieving control ] ed ‘5ej ease of _-31. 6 Segte_r;?er 2388.6 w
03/ 07791 9deneativesdsravs itamip I and,derivaives tieprof. $07 1SfayPIGs: SR FHS: ol yepsi | on

capr ol act gdefivon 8t ydivg dTRxaontitioyy dfperiadninth] disenks; boscfvestremsd bansl yacet al s,

pol ydi hydg opyr . =+ bl I pat hi c
D oL pitbek Ry o KAORREE KB oot oG omBITHT b2
admi ni st rmaitmwts.ﬂaloud@ngocg@mf&@ipms@ntﬂwa%u%ﬁﬁ?m%n‘é%tfl%maﬁt agqueous

prepar at i fferfon bik§ bRCHbMREI; ARMLHed WabmbinkorPwiE] &1 dfebive muanifc with the

bl ood of the recipjent. Such fo | ations suitably compri sol ution or

suspensi 'o%bwsgeﬁ%&ﬁ?@eﬁtﬁgﬁt?i%@STWFIZ:OWDISW?%%&Q% 804 og e?rne reci pi ent

subj ect. Huombimtioaivih b pregestinyr pogestin Werivative; al isphosphenale; 8% dextrose in

(di stihfed val el 0n é&hgcp&&&gg&h&eﬁ@}q%&m&e, u9es ineif Reckftod S useful to 10
%rh i and’ p co

enpl oy™ a arngceut1 ca har ogl cal acceptabl e acid addition
salt of t#wagonist jagathepsinpl inhiblior:an ostgeclash prouplar ATlkase Fity for the
sol vent's gfifloaine thd ddedbrttegefi@r mul ations al so conprise concentrated _
an appr opr { at o sol VRHE BRGEnEStseeRRan. U e ARPRT R o g L0t on I
admi ni st r pesenhinvérBionhe disimpofiioml thabéf thdantigesospiive agenis g4108eNSay be coupled to
a cl 256 Of s ila At A dRRIME, BALIR! Sttt K inhiBitdiS/Vabud1 A IFaR r ol | ed rel ease
of a drug, ]_?c_)r exangl_e, . ] .
. inhibitors, agents interfering with the RANK/RANKL/Osteoprotegerin pathway, p38
inhibitors or any other inhibitors of osteoclast generation or osteoclast activation.
Rather than inhibiting bone resorption, the compounds of structural formula I
stimulate bone formation, acting preferentially on cortical bone, which is responsible
25  for a significant part of bone strength. The thickening of cortical bone substantiaily
contributes to a reduction in fracture risk, especially fractures of the hip. The
combination of the tissue-selective androgen receptor modulators of structural
formula I with anti-resorptive agents such as estrogen, bisphosphonates, antiestrogens,
SERM, calcitonin, oivf3 integrin receptor antagonists, HMG-CoA reductase
30 inhibitors, vacuolar ATPase inhibitors, and cathepsin K inhibitors is particularly
useful because of the coinplementarity of the bone anabolic and antiresorptive
actions.
Bone antiresportive agents are those agents which are known in the art
to inhibit the resorption of bone and include, for example, estrogen and estrogen
35  derivatives which include steroidal compounds having estrogenic activity such as, for
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pol yl actic acid, polyepsilon caprol actone, pol yhydroxy, butyric id,
pol yort hoesters, polyacetals, polydi hydropyrans, pol fc%%%g’@f%/@&t es, and
cross-|inked or anphipathic block copolynmers of hydrogels: 20 The
pharmaceutical conposition and nethod of the present_ | nt | may further
conpri s}’éggngygt her apeutical ly active conpounds usuaﬁ)(lf"ge(siffé#zi 'gd in the
treatnent of the above nentioned conditions, including osteoporosis,
peri odontal disease, bone fracture, bone damage foll owi ng bone
reconstructive surgery, sarcopenia, frailty, aging skin, male
hypogonadi sm post - menopausal synptons in 25 wonen, atherosclerosis,
Ey per chol @@h@[eg I Evstradibly perone,phniegited esapgeaPREMARINE), cgwiie ot her )

emat opoi et L spr.der LS Pk kb k@RS, such as
i nfl ammat %S&rﬁgeélr ?ﬁfgﬁﬁgffs&ﬁ%@}?m' nt b?%%:ﬁ%%%%gr%ﬁ%ﬂ%%%%ﬁﬁgﬁ%%gﬁg prevention
of ost eoples aepleyedlpsc ebimyowhmation witha progestia gRPOLIHHR AE1HYhay be

adm ni st eNg#lirhifing SERIPIA of Brdg¥dih MedvAtioatms hdrethitidivae imbmallomgent  sel ect ed
fromantiresorptive agents, osteoanabolic agents, and other agents

benef iti aPrOBBITIREUE et on t hrough mechani sns which are not precisely
defined, such as ®isphbspimsaippkertsrbae afti-esomiyakgentanBisphosphnfieD anal ogs.

The condi {4 afn 8 wniBEhb AN AmbRaas Somiifin bidG\Higouand bone damage

fol |l owi ng reconstructive ’sur er_yﬁlglgé/_ al so benefit fromthese conbi ned

treat nentﬁmcwf%lﬁﬂcﬁﬁhet%@e%n%gﬁ‘bﬁ ‘of the instant invention may be

I%fC];' /e(L:Jt [ \é/e ayg%ﬁ;ﬁbﬁi{: ra}éi&.][ @Idam;['ﬁoqqm'digmdtﬂiﬁenei)&&&-ﬁoﬁmpniermidr &5006 V\;D 03/ 077919
Wi ective SAEN Sik .as estrogens,

bi sphosph &Fg@rpnaé%ﬁ%g, O%Iég%aé%@énﬂafzss?%tﬂnbl ?Igl?]g, a\%%?j#nt)egri n receptor

ant agoni sts, Vdecoohel-hxtparatylidens)-bistrbesphongiemarasgdupiidradst eopr ot eger i n,

bt bi Tor s, 8L(F’%F%'ﬁs?a%*“%ﬁ‘?*“"*‘ﬂ“ém@ﬁiE@b%%?gm’ng‘ﬁfﬁ%@%”r ccopt or

ant agoni sts, gPAREYEDSKoT &l-JesupdMay J h& rone rel easi ng

hor none, i nsul KiedykbeskgrioutdViap 28,0991 thotheof mbiqhleopisemapérate bvt ei n ( BVP)

i nhi bitors of @%c@ﬂ%@iﬁ%?ﬁéﬂ‘e t%tgzt agl andi n derivatives, fibroblast growth

Mo D-an erivarti veg

factoh , vita 1 €s thereof, vitan‘inégnd derivatives
t hereof , &y(cyalaeptrlaonee). mehylenelhisPhpsphonateinpadionaie) WECR K t 5. The
condi tions of RALiKREAMUY. PatbRAIT0,335a0 Bofnufcd bl gssuatNoveatber ) danage

treatnents. | nSReBRbBAHEREE YRRt VBN hn, & conpound of the.
instant  {d)(éicilbomethylent)ebiephicepliamicicid @idionicsicish and theidigedi®mnat i on with an
ef fechyve amoupy, (harfubORfich b REDEN IR Prrcid72 20 oGP estrogen or
an esfrogen derivative, ‘alone or . .
and J. Org. Chem 32, 4111 (1967), both of which are incorporated by
reference herein in their entirety;
(e) [1-hydroxy-3-(1-pyrrolidinyl)-propylidene]-bis-phosphonate (EB-1053);
(f) (1-hydroxyethylidene)-bis-phosphonate (etidronate);
25 (g) [1—hydroxy—3Q(mcthylpentylamino)propylidene]-bis—phosphonate
(ibandronate), which is described in U.S. Patent No. 4,927,814, issued
May 22, 1990, which is incorporated by reference herein in its entirety;
(k) (6-amino-1-hydroxyhexylidene)-bis-phosphonate (neridronate);
(i) I3-(dimethylamino)-1-hydroxypropylidene]-bis-phosphonate (olpadronate);
30 (j) (3-amino-1-hydroxypropylidene)-bis-phosphonate (pamidronate);
(&) [2-(2-pyridinyl)ethylidene]-bis-phosphonate (piridronate), which is described -
in U.S. Patent No. 4,761,406, which is incorporated by reference in its
entirety;
() {1-hydroxy-2-(3-pyridinyl)-ethylidene]-bis-phosphonate (risedronate);
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I n conmbination with a progestin or progestin derivative, a his sphonat e;
an 15 antiestrogen or a selective estrogen receptor rm%%ﬁpé“t“g'lﬁr&gﬁ av(33
integrin receptor antagonist; a cathepsin K inhibitor; an osteocl ast
vacuol ar ATPase inhibitor; calcitonin; and osteoprotegerin. In the

t r eat meWP 997798t eoporosi s, the activity of the corrpoﬁﬁ%gs"&‘i"szﬂ?le pr esent

I nvention are distinct fromthat of the anti-resorptive agents: estrogens,
20 bi sphosphonat es, SERMs, cal citonin, cathepsin K inhibitors, vacuol ar
ATPase inhibitors, agents interfering with the RANK/ RANKI JOst eoprotegerin
pat hway, p38 inhibitors or any other inhibitors of osteoclast generation
or ost egct@?{t[(mldraﬁfeh mfajo])ﬁiﬂlltnhﬁfe}lbﬁqmokphbhm (ilwiyorea)evhigsior pt i on, the
conmpounds of sjructur r . o] n, acting
preferential | eﬁW%S‘g?nt I .§afat%§#2317 k\%ﬁ?%%@%%&%d%ﬁg%ﬁg?@br a significant
part of bone syhienigtdcorpbrated by relcemembprain ircithrenfieellls bone substantial ly

cont ri but g8 rf SeddodyBH HGE - irfBado 1 )Bh eRe biSfhospinas i(@iddrordatekCt Ur es of the
hi p. The &2? |na9fggﬁ%%natﬁ#g tiy?sug-sel]ectilﬁ\l/e androgen receptor nodul ators
of straict#dal fornmula | with anti-resorptive agents such as estrogen,

bi sphosph)§i-Bydroal-irididopgedis-(1, SERMylethylidene]-bisiphospheriaB i nt egrin recept or
ant agoni st s, I—(%IB ('a‘ﬁAa{esduct ase 30 inhibitors, vacuol ar ATPase inhibitors,
and cat hepsin TS Y ors is particularly useful begause of the

conpl ement arity of e hee tehmdinasiphihe meliads dCrPRATHE Y e PEER ons. Bone
ant i r espofbMfn A9EHikShaRpRdNkE ESR1cB6E Ko AMdLRat] Rodsoreits) eiidroddre art  to

inhibit the resorption of hone and include,. for strogen and

estroden g%“%@ﬁﬁ%3?@@8@“&ﬁ@8ﬂ§9H$?Bﬂgﬁ?Fg?g@ﬁg?m%%gggkﬁggéhaving est rogeni c

activity piidtonas, risdronate,3Budbores wetisdadr@eeand B e tiFahRcrpglS03/ 08277

eXanpl € Ll etk Al bkrurcS B Oin oCH AR BADERRERINE IsTRIHTLR( 1)) . equi ne
-et iyny | nd th

estrogen, estradiol, a the like. The estrogen or estrogen
deri vat i vis spiggted fsamajeniropate risediarate, roledropaieibandiongf, @P‘i‘ﬂ & ﬁ?(i)gest in or
progest i Ncid@ohatét InvesubelMa R thig dlassghebisphpbpbenat isplendentten derivatives are
bone. dnt | PREGRERIE gy S sl A e b B R A T el 50 be
enpl oyed paticdariphamtacenicallyt dvceptabbnisl ehalersironateis plendrpraic MERYFOEEM| of t he
(pz_e;ren_n tn oi- Pﬂﬁﬁééreggc%lg t% l:(I%: %Elﬁ e %ﬁai%é gmiﬂgmr%ﬁ??rgso%m ilndudg tht3a endronate (al so
known as aqoegmﬁl@%%né %“o‘ﬂpﬂqﬁ T‘E Rﬁ‘ﬁg@@dﬂlﬁ‘?ﬂaﬁ”}t‘ﬁ@b’r %fg%bq‘e L
risedronate is risedronate monosodinm. Pharmaceutically acceptable hydrates of
20 risedronate monosodium include the hemi-pentahydrate.
As used throughout this specification and claims, the term “alendronic
acid” includes the related bisphosphonic acid forms, pharmaceutically acceptable salt
forms, and equilibrium mixtures of these. It includes crystalline, hydrated crystalline,
“and amorphous forms of alendronic acid and pharmaceutically acceptable salts
25  thereof. It specifically includes anhydrous alendronate monosodiumi, alendronate
monosodium monohydrate, and alendronate monosodium tribydrate.
Still further, antiestrogenic compounds such as raloxifene (see, e.g.,
U.S. Pat. No. 5,393,763), clomiphene, zuclomiphene, enclomiphene, nafoxidene, CI-
680, C1-628, CN-55,945-27, Mer-25, U-11,555A, U-100A, and salts thereof, and the
30  like (see, e.g., U.S. Patent Nos. 4,729,999 and 4,894,373) may be employed in
combination with a compound of structural formula I in the methods and
compositions of the present invention. These agents are also known as SERMs, or
selective estrogen receptor modulators, agents known in the art to prevent bone loss
by inhibiting bone resorption via pathways believed to be similar to those of
35  estrogens. These agents may be used in combination with the compounds of the
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(4-am no- | - hydroxybut yl i dene) - bi s- phosphonat e nnnosodign1trihggrate
(alendronic acid and al endronate are described in U S R %“bzz 007,

to Kieczykowski et al., issued May 1, 1990, and 5, 019, 651, to K|eczykomsk|

I ssued 1991, both of which are incorporated 15 reference hereln
I n thei%éﬂ%?%%t y); (c) [(cycl oheptyl am no) - net hyl ent %(T’B? 3" ?)sphonat e

(i ncadronate), which is described in U S. Patent 4,970,335, to Isonura et
al ., issued Novenber 13, 1990, which is incorporated by reference herein
inits entirety; (d) (dichloromethylene)-bis-phosphonic acid (clodronic
acid) and the disodium 20 salt (clodronate), which are described in

Bel gi um Ppeent in&RioR0SbgneDed)y treaplobng disordgrs icedingmieoparesis.(3B7) | bot h of

whi ch are, o‘?tﬂfeafo?gx e, rtz@ﬁcﬁ‘:ﬁ@ﬁ‘?ﬁoﬂf‘eﬁ@'lﬁkofdhﬁeﬁ@tdrerﬁf&nbr ety; (e)
1- hyd E& | di d t EB- 1053 f
e e O Dot ntabbe Bty 1059 (1)

[ 1- hydr OXlév&n{emiﬁﬁayé ms;duam A9¥ A phplacalegied rdviess cpﬂse]sq;ﬁve natcgen
{1 pande onat ahor Ok S HER6 ReRBbo Holue B0 PRI NG00ch ARTufid, | SSued Moy

its._entirety; (h)
(6 ani no- et-ahy Ghexgleex salecianesjrogingeqspios pledwatoes ip fhereyenfipataas: (i)
E 3) ( ?'?)m?t Hé!duﬁ@ﬂt%@bstéoﬂ&y&fs@gﬁgﬁmd Digeser: hﬁlb%mtﬁﬂmmeﬂ( mdsaofsﬂ) onc(aL ;e) , 30
j a ropyl i de ph na onat e
[2-(2- pyr{%@ﬁ}»)lyL %ﬁf&%ﬁ%ﬁ?ﬁ °B§S§ &%ﬁ%‘l ‘38%51 g?‘%ﬁ%f‘é’ﬂﬁ which is
descri bedSERMsUA&n Rap. évidd. GhemZBﬁYBtP K@a200di ch is incorporated by reference
in it entirety;
[ 1- hy roxg?Z (3-p mﬁ%ﬂ ‘i?ﬁ"‘ﬁ‘éa IﬂsgSuPpﬁ%SSboncJﬁ%%r%u:glraa%ggr otnat e); -34
6 Sept enbbs Pl W\EPIG'@P@WP%@‘W ¥anprqgsy receptor modulators 0
{[(4-chl OétﬁiéﬂﬂﬂfbﬁﬁdmPﬂoﬁﬁkhﬁéﬁtﬁﬁﬁ}ofbbr%cﬁi’w&@mma&ﬁg pitedporbsionat e), which is

descri bed.i n. S. Pat e er 24, 1989,
which is P?&?&L{ﬁﬁ egjeaa ?q% ég?{nsﬁse%:]tﬁ%z (%\%3%‘{% i gg%\%b
[ 1- hydr oxyeeademﬁbmbmhmhe aawrﬁeamatmm@raumsFmgpﬁm ®N¢ezs| edr onat e) ;
5 and é §0) 1 ade to W.J. Ho oekstra 2 andBL, Poulter, Curr. Med. Chem. 5: 195-204 (1998) and

roxy- I mAaazo

E rln Egdr onEf@gnces Wt‘“élﬁ r%‘ﬁbW& éﬁbﬁl‘gf 8 } msﬁk@oﬁﬁgéﬁﬁ%ﬁgag? t he
present WO 98/08840; WO 98/18460; WO 98/18461; WO 98/25892; WO 98/31359; WO

08/30542; WO 99/15506; WO 99/15507; WO 00/03973; EP 853084; EP 854140; EP

854145; US Patent Nos. 5,204,350; 5,217,994; 5,639,754; 5,741,796; 5,780,426;

20 5,929,120; 5,952,341; 6,017,925; and 6,048,861. Evidence of the ability of av[33
integrin receptor antagonists to prevent bone resorption in vitro and in vivo has been
presented (see V.W. Engleman et al., “A Peptidomimetic Antagonist of the avf3
Integrin Inhibits Bone Resorption In Vitro and Prevents Osteoporosis In Vivo,” J.
Clin. Invest. 99: 2284-2292 (1997); S.B. Rodan et al., “A High Affinity Non-Peptide

25  avp3 Ligand Inhibits Osteoclast Activity In Vitro and In Vivo,” J. Bone Miner. Res.
11: S289 (1996); J.F. Gourvest et al., “Prevention of OVX-Induced Bone Loss With a
Non-peptidic Ligand of the avf3 Vitronectin Receptor,” Bone 23: $612 (1998); M.W.
Lark et al., “An Orally Active Vitronectin Receptor avp3 Antagonist Prevents Bone
Resorption In Vitro and In Vivo in the Ovariectomized Rat,” Bone 23: 5219 (1998)).

30  Other avP3 antagonists are described in R.M. Keenan et al., “Discovery of Potent
Nonpeptide Vitronectin Receptor (avP3) Antagonists,” J. Med. Chem. 40: 2289-2292
(1997); R.M. Keenan et al., “Benzimidazole Derivatives As Arginine Mimetics in 1.4-
Benzodiazepine Nonpeptide Vitronectin Receptor (avp3) Antagonists,” Bioorg. Med.
Chem. Lett. 8: 3165-3170 (1998); and R.M. Keenan et al., “Discovery of an

35 Imidazopyridine-Containing 1,4-Benzodiazepine Nonpeptide Vitronectin Receptor
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I nvention, the bisphosphonate is selected from al endrogﬁ% ﬁi{sonat e,
etidronate, 10 ibandronate, incadronate, m nodronate qrier, e

- ol padronate, pamidronate, piridronate, risedronate, tiludronate, and

zol edronate, and pharnaceutically acceptable salts thereof, and m xtures

t her eof WOPHVAME| ass of this embodi nent, the bi sphosphOHESA8YTE el ect ed
from al endronate, risedronate, zol edronat e, i bandronate, tiludronate, and
clodronate. In a subclass of this class, the bisphosphonate is al endronate,
15 pharnaceutical ly acceptable salts and hydrates thereof, and m xtures
thereof. A particular pharmaceutically acceptable sal t of aI endronate is
al endrona(mrﬁﬁ}mﬁtagtﬂmsuﬁmh]Fﬂﬁaaaymeﬂtstmbﬂsj}s/[@eb" oyl I

al endronatgﬁm{ﬁ%@glggé? S vl cpfHBNR éﬁﬁﬁ%ﬁnbﬁﬁ‘ﬁcﬁfﬂéﬂﬁﬁﬁﬁ@t e A

particul ar ]5) armaceudtical 1y accepta risedronate 1s risedronate
nonosodi ufyB3 teéﬁlt@fc,?éta@météé@ﬂﬁ%i’@i Iﬁﬂéﬁ-fall@gmépa@@]?}l Phat e

rTDﬂOS]?dI UNWO BEI0SIR, tWRodremizo priT 240608 WO %&msmwcolgmmgmugm hlt ﬁ ot ed

speci n I uaes e relate

blospho phé#@él%c éf #@#@4 %ﬁa?#ﬁ%%t‘?@%%gﬁcg ? g}lgslemISaI forms, and

equi | i bri G9/06048; B39/ 6F1707WEE99/1 1178, ONIES564, yed BIS. Prient Ney dr at ed

crystal | iggs 9?@%@@%%@%5fﬁ{ﬁ%t%ﬂh %E entbgonfied hvmpd pharmaceutically
e’salts er eof

accept abl speci fic |ncludes us al endronate
monosodi ufiberrostriRhspiaRt dibspresrciehien Wﬁ‘tﬂ%‘?ﬂ FEePing sqat] 51?%% e nonosodi um
E ri hydr at descSbdd ih W 07/0€540, WQ&’SQSMGQW@ 99/ Lieap,ou e/ 156088 W r al oxi f ene

see, ene,
encl ofp phgﬂ’ég’éééspoé;?%‘%‘r’wm"sc‘% 0@8 i égwcﬁﬁﬁggﬂéﬁ%ﬂ%h- 25, U-11, 555A,

U- 100A, - ameiepiat antagphists inshrporatias baskbas cpnﬂeéwft@e@ Ting cgnstra@ts 2Veat ent NoS.
4,729, 999b@éh0heéorﬁ%n3tﬂ§gataﬁm&ﬁmenpbmmm pafent §RBIHRAS brassuvd pdlends compound of

t t I, f I d t h t
hvent | on disPREEE AR Hapae APLTSLTIRAL RO BROLE ML v eatr ogen
recept or OBGRAIT, G 99/BE2AT WOKIRMM99.TWOINS/4R027, WD PA/828FR WBone | oss by
| nhi bk ”99898‘%2@2%/?&89@% PR EDIBY G RESSRCHP S0P U Balef 1O those of

35 estrogens conmpounds  of

the -35 @@@?"éﬁﬁgéﬁ%@@@‘l %ﬁi@f@??ﬁ@@@ﬁﬁ%@%ﬁ@@%?% érgégéﬁf’ i nvention to

benefi ci alﬁlmstzwahdbowsm smﬂbﬂﬁfeapamla dﬁ@or@&ﬁ'ﬁ@mrp@&nﬁdlsaoﬁhg agent s
i ncl ude, for exa torem f ene,

ta
azor xi f endtaEgn mgmr%cgﬁcycﬁﬁgghgfﬁgps ?:lptc}ﬁ?q %‘*wﬁéﬁg oXi @en i doxi f ene,
and | evoBﬂBDm N\@l@&’l@(ﬁmdﬁfﬂbﬁ’%w@? \: (¢} 9,9/5%92})%@@&@@11%ml revi ew of

SelechyY gg/g)g?dégﬂﬁ 796 ?ﬁ?@ﬁm@%' 1 9558, 793 NP PaRRNAdSIP10,099; Updat e, 6
5,723,480; 5,981, 546 6,017,926; and 6,066,648. Published patent applications or
issued patents disclosing antagonists having a bicyclic ring constraint include WO
98/23608, WO 98/35949, WO 99/33798, EP 0 853,084, U.S. Patent Nos. 5,760,028;
5,919,792; and 5,925,655. Reference is also made to the following reviews for
25  additional scientific and patent literature that concern alpha v integrin antagonists: M.
E. Duggan, et al., “Ligands to the integrin receptor avf33, Exp. Opin. Ther. Patents,
10: 1367-1383 (2000); M. Gowen, et al., “Emerging therapies for osteoporosis,”
Emerging Drugs, 5: 1-43 (2000); J.S. Kerr, et al., “Small molecule av integtin
. antagonists: novel anticancer agents,” Exp. Opin. Invest. Drugs, 9: 1271-1291 (2000);
30  and W.H. Miller, et al., “Identification and in vivo efficacy of small-molecule
" antagonists of infegrin de3 (the vitronectin receptor),” Diug Discovery Today, 5:
397-408 (2000).
Cathepsin X, formetly known as cathepsin 02, is a cysteme protease
and is described in PCT International Application Publication No. WO 96/13523,
35 published May 9, 1996; U.S. Patent No. 5,501,969, issued March 3, 1996; and U.S,
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et al., "The role of selective estrogen receptor nodul ators.in e
prevention and treatment of osteoporosis,” Rheumatic OPLHYE E%ni cs of
North Anerica, 27: 163-185 (2001)). SERMs are al so discussed in "Targeting

the Estrogen_Receptor with SERMs," Ann. Rep. Med. ;L 49- 158

(2001) .WQ%’%HIES Integrin receptor antagonists supp%@@%@ﬁs@ﬂ}esorpt I on and
may be enployed in conbination with the tissue selective androgen receptor
nodul ators of structural formula | for the treatnment of bone disorders

i ncludi ng osteoporosis. Peptidyl as well as peptidom netic antagoni sts of

the av(33 integrin receptor have been described both in the scientific and
patent | i Pge@iNG. 8,736:057, éssasipdeil 71 E698y athafevtiich stSincengerated byveferendeekst ra and

Cherei . DerbaT sl rattely GRRTS piieads Soeddedi s aRiasl e BB IPRCTD O 0.
WD 98/ 1846@mbenof diggasgamuiitiongsrbyas Guuyr mejgsiasis igHammatiogpsrtheds. 894>. o

99/ 15506; b9 :80d-HAP7 At Y40 Q,s&aeeﬁsiﬁocaaasm tyfeRl @AgeAD CatfiBpsitB54145;  US
at ent S.

5, 204, 350; 5, , 994 39, 754:. 5,741.796- .5, 780, 426; 20
5, 929, 4 20Profatgphibyiqrs cgn @%}‘Q&‘B‘,’dﬂé ‘Ei%%%{@@&?’gﬁé’f%@%c%éof the ability of
av(33 i ntiggdation efxefibgen fibets agdae hus vsafulin thedreetnisahef bop&EEPPUWN in vitro
and in vi ﬁ@%ﬁ&si&ﬁﬁgwt@gﬁﬁgg ed (see V.W Engleman et al., "A
' c’An t o

Pept i dom net| agon| t he av Integrin, Lnhibits Bone Resorption
In Vitro and PreverYigmbgs %B%?I%iogfﬁ"féﬁoéd?g&ﬁse I“&bﬂtﬂr.s' koyass &399:
12284- 229243897 haveheln fdnad &trigher #le growih ofingi bédef replating home-Respldstie 25 av03
Li gand,. I nhi bi t t eocl ast | Wi I " Bone M ner.
" Res. (i](il: ass‘?@@'ﬁt(%ﬁ%f?orﬁs.lﬁse ekl é_r&t}ﬁ -a,ﬁ’, ' ré\pe%ﬁ%ﬂlﬁoégg’o]f?é%\/x- | nduced

" Bone Loss pylietBi).aThaxehorep thetstatinechold pramisedor thaeabment ofbeneassoBliPrh Recept or, "

Bone 23: ﬁﬁ%{%pl@&%ﬁ‘)ﬂ}-%ﬂedu&tﬁeknlﬁﬁito@d includPRatfe & thtir Aetoiized M t ronectin
av

Recept or a\ Ant agonj st Preyents Bope.. Reso i I Lt apd In Vivo in
the Ovari éﬂlﬁ’@ﬁi‘}iéﬁnlﬁﬁl‘i,f@mﬁﬂép maceyyeplly #6758 Efe Sggs a@ﬁ%[?rs a\?ﬁgﬂant agoni st s
are descr ifedingbuRnddlinked nalovatatial(see USTRasanoNer 4434% 76Phtsamrastaiopept | de
Vitronecti e o) 11@%9 s | .S G mvast #h0: 2289-2292
(1997); R%ﬁ\fg'gﬁgh{e_ ‘a i,d‘f@E‘te"%g?ﬁﬁ“Z‘%_’;&o %1 &%&ﬁ@%@r i.nine Mnetics
in 1,4- Bemzotivayepeleamnenlpdstooti@raypitatenBEteHarEbe g § .
Ant algonl Si(ge USB0RE 8o Mt46,2200 @Fméasha@hlpaﬁﬁﬁﬂaﬂiz@&@dfﬁﬁl salt GRof (sard 5 M Keenan
et al., "DiLscovery §5Im' zopyridi.he- t al ni - zodi azepi ne
Nonpept | AOSATENSCE i HR Ao garso ) e b AL Bl e (6225706, 5
PCTI US03/ Pa@ING. 3\273 3p5)nxtrivgssating pariiul4rlyEEhd jadivay saltrthereqtdsre didiiagt Model |,
Bi oor ghfed N BeH od5lbsustatil iks Riothh s ¥DPR0 (Reiud P R, So67 P Ne,
benzodi"azepi ne dnd benzocycl oheptene ) . .

and pitavastatin, also reférred to as NK-104, itavastatin, or nisvastatin (see PCT

international application publication number WO 97/23200).

Osteoclast vacuolar ATPase inhibitors, also called proton pump
inhibitors, may also be employed together with the tissue selective androgen receptor
25  modulators of structural formula I The proton ATPase which is found on the apical

membrane of the osteoclast has been reported to play a significant role in the bone

resorption process. Therefore, this proton pump represents an attractive target for the

design of inhibitors of bone resorption which are potentially useful for the treatment

and prevention of osteoporosis and related metabolic diseases [see C. Farina et al.,

30  “Selective inhibitors of the osteoclast vacuolar proton ATPase as novel bone
antiresorptive agents,” DDT, 4: 163-172 (1999)].
‘The angiogenic factor VEGF has been shown to stimulate the bone-
resorbing activity of isolated mature rabbit osteoclasts via binding to its receptors on
osteoclasts [see M. Nakagawa et al., “Vascular endothelial growth factor (VEGE)

35  directly enhances osteoclastic bone resorption and survival of mature osteoclasts,”
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avP3 integrin receptor antagonists are described in the follo pat ent
publ i cations: WD 96/00574, WD 96/ 00730, WD 96/ 06087, SASPEEPSE @)%

97/ 24119, WO 5 97/24122, WD 97/24124, WD 98/ 14192, WD 98/ 15278, WO

99/ 051Q7, WO 99/06049, WD 99/15170, WD 99/15178, WD 99/ 1%@0? and U. S.

Pat ent YR ONTBY 59 964, and WO 97/ 34865. av(33 int egri TV REES ant agoni st's
havi ng di benzocycl ohept ee, di benzocycl oheptane and di benzoxazepi ne

scaf fol ds have been described in WD 97/01540, WD 98/30542, WD 99/11626, WO
99/ 15508, WO 10 00/33838, U.S. Patent Nos. 6,008,213, and 6, 069, 158. O her
osteoclast integrin receptor antagonists incorporating backbone

conf or mat FEBE etid) gn a6 5164(2008)]. Haecfolecthn detmmenm aptagansts fat ent

literatur BPyb t &e vai Scl 0si ng
ant agoni s Gﬁg)b“dﬂbg 8°St &Ea%{]}e %ﬁﬂ% rs'g(‘?lét incl ud {?/% 98%&32% 99/ 32457,
WO 99/ 376&2@@6@?99}2@199@ HW@@PMEWUW PS?B‘?TEHOI\AO 15 99/52879, WO
99/52896, WO 00/ 0616G a1k o@th% o%&ne %h@rﬁ&oacﬁ%ted fekeBtor-Pat ent  Nos.

5,741,796; 5,773,6 29, 120;
5, 952, 3817 ® PM@@“Q&@“&I‘%’&Z d@f@ E‘?Ll(% 11P§l§%8‘:’:} fa D ke?&% i cati ons or
i ssued pafcemhtionding bbesiesugptionrit ag@nksstétsmﬁc@b%r@@éﬂ?elaléﬂrl ng constraint

| ud )/ 32 arr /
00/ 00456, EHB-Ig150y SEGH T ES (R R Kguaa e IS A Rl 7o s

Patent Noeellsss welhas mgystemis 01129%@@0565@@9 igma N 0%'1‘611“73 e9E8PleSRE 6 066. 648.

Publ i shedppakeaiivapRlihdade tRdit@ones, S eslrpgitents pitighat@si ng ant agoni st s
having. a bicyclic ri Eral nt include WO 98/23608, WD 98/ 35949, WD
99/ 33793, aEisligzenesa %@f%@ Patent Nos. 5, 760,028; 5,919,792; and

5, 925, 655. Ref er endlditonialmsay aisade employerbtopesharavithiihe tissvs slpgtiveor ' 25

addi t | Ona% cﬁ&%ﬁ%&gﬁtb&@ﬂﬁat%f%ﬁﬁcﬂrﬂtf@fnﬁhm eciiBhicepefidialypha v integrin
ant agoni s ands 6'[]{%‘6J &%&2‘% I n &ecept or avR3,
Exp. Oni nempigd aSPéfD@Htﬂ%S SPIgy- (A%Walfk 1“(’%‘60%"()§

" Emer gi ngalt, g mne@_leﬁ of BasiBiclpgy, San Bieko: m@cm@smg&w@nm 43 (2000) ,

oGl dl v piS |
ant 1 cncer Cayur” RuiRt S TG, BT A3l 2@“%?‘%9?%%; (2000); 30 and

WH Mller, et al Protemd@rmsq: inhibitets ey kg be Fployest tegsthes ¥ UsgHa| | - ol ecul e
ant agoni SEéec‘ﬁ% bt SEh ke R¥ ARSIl 48 of/étﬁdcﬁiﬂﬂ%rmmale@{emﬁsefnmbltoﬁr ug Di scovery

Today, 5:., 397-408 Eu g(?ﬁ hepsin 02, is
lt| ona %pl I cation

a cystei n@cbﬁdﬁlﬂ@é%@‘ c%ﬁﬁig 9@%@2733%@@% £ rrerl

Publ i cat i athit¥ors di39.683%3H22mbodmepts of p3thibibivery us):;fqlgig&e pEs®! Pat ent No.
5,501 8 69 inver?t%o"i’leigcﬂ}@erscﬂbo%ﬁé@ﬁ?ﬁdg&%fialu"ﬁiarmaéﬁog@caﬁﬁ?@ﬁﬁ@% 2884%0,
a selective inhibitor of cytokine suppressive binding protein/p38 kinase, in animal
models of arthritis, bone resorption, endotoxin shock, and immune function,” J.
Pharmacol. Exp. Ther., 279: 1453-1461 (1996)].
Osteoanabolic agents are those agents that are known in the art to build
25  bone by increasing the production of the bone protein matrix. Such osteoanabolic
agents include, for example, the various forms of parathyroid hormone (PTH) such as
naturally occurring PTH (1-84), PTH (1-34), analogs thereof, native or with
substitutions and particularly parathyroid hormone subcutaneous injection. PTH has
been found to increase the activity of osteoblasts, the cells that form bone, thereby
30 promoting the synthesis of new bone (Modern Drug Discovery, Vol. 3, No. &, 2000).
In studies reported at the First World Congress on Osteoporosis held in Chicago in
June 2000, women in combined PTH-estrogen therapy exhibited a 12.8% increase in
spinal bone mass and a 4.4% increase in total hip mass. Another study presented at
the same meeting showed that PTH could increase bone size as well as density. A
35  clinical trial of the effect of the human parathyroid hormone 1-34 fragment [hPTH(1-

‘_/\
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WO 03/077919 PCT/ US03/ 08277 Patent No. 5,736,357, issued April_ 7 1998, all
of which are incorporated by reference herein in thei®S@HMERIPS oysteine
prot eases, specifically cathepsins, are linked to a nunber of disease

condi t iﬁﬁg?’“iﬁgh as tunor netastasis, inflanmmation, %@$0i3}tc0%2|§_{ aand bone

renodel acidic pH s, cathepsins can degrade t gen.
Cathepsin 5 protease inhibitors can inhibit osteoclastic bone resorption by
inhibiting the degradation of collagen fibers and are thus useful in the
treatment of bone resorption diseases, such as osteoporosis. Menbers of
the class of HMG CoA reductase inhibitors, known as the "statins," have
been f oundhi on posiigepepausdl @stgopemtie wimenavsuliedin >66 ¥predustioy s nass | ost 10

3, ?gé?%&g&eﬁf‘tﬁﬁﬂﬁﬂﬁ%ﬁ Bl 1A% 8 WA 02 Y et ront of
, , . , s

bone r escoffftcrBRED RE@%@@‘&Q@#%%&@Q@?B!M it 8 E%ec| ude statins
in thei [)I 1’a@lﬂnﬂ7&@00@)randdéthiyed&m)cite(mmmi@c’ﬂdlsfESI‘Hranchfmgnmarthaaﬁgt ically
accept e r - ' jm.ted to
ovantht Sl BAPTIRRAE BES bRyt 05 5E 0 oarch i e dlhnitor BOUopbloly 01 2. o o,
4, 444 7843lonedir iy eimahinetiop stith stheg agentpy sish at the tissge palectiye aRdrgeeRhe  ammoni um or

cal ci um sbdptortnRRs ofth hefnbéhtioR ARh nGettdld técdotnmotbrmrpf sal t t her eof
artic gdl um sal t

US Pat 4,346, 227): fl t at |.ar.| h
{hor eof (1t TS, Baiiotiatds) i Moo gy App AR S BEfSr 1y o
cal ci um siadatméthof extdopbrogie US Patent No. 5, 273,995); cerivastatin,
: i gl arl h ' J
parti gy arly the sqgloitephloohiagl ?ﬁﬁﬁ{é SURVRAGHE prélintiRvenfiod 771 080)

rosuvastatin, also i 2 (see US Patent .. 5,260, 440) and
pit avast 2P falcigmJerepler aiagomistsgvhich inficedhe seeretigpa P 45 detiibef Wast atin (see
PCT i nt eGoréd QAR in 8aMkgshddihdihe pathyad dalion wegeor MBubtds23200) . Ost eocl ast

vacuol ar ATPase. i.nhi bitor al cal |l ed. proton pu A NRDI , may al so
be enpl oy%a(ﬁa galgthﬁgpo%s?%gt{%gnﬁ Igg%eﬂjgngagpgg} ?Svéjpgnrll rf)sg fEhH‘ th Sts'r 25
modul at or 05015%5:604d2@00k1 formula |I. The proton ATPase which is found on the

~api cajs menbrane of dr&eth%hﬁ&felse&&tag@%eéogﬁwmaﬁ@ rdvith Rbdend Si gni fi cant
role 1'n the bone resorpiion process. fthepefore,

this proto np
r epr esent Eleasinghqrpgns ngdhg ikeqns alpe,osteoapabolic.agepts Whchay; |W?(§’Q f bone
resor pt i owiththecbmpsmdpaicendingab styuanwel foimilol fot the teatemhtndnt  and prevention

"ol oot | vEORmRRFy Sl AR ANl SEAR R R Bectose RS Thovel
bone antPatens dop?. 23348y Bt Batentdfyr 4,086,97%31.3- Patept ¥ogh411.80elUdngi ogeni ¢
f aclt O%OEXEQ%?E . HosnBhow) Pgtg?t@n—c%. BRI ;}ms.i P%fbﬂ@No.ifﬂ?%HF@l ﬂg.sgcr:ts i \c/)int y of
1): '? egc I as'}?%erft i‘ﬁ’egﬁ&@kﬁéﬁﬂ%&%@ﬁ%ﬁ\‘/ﬁé@% @%ntﬁﬂoi’%é?ﬁgfﬁ fowt h factor
( VEGF) Patent No. 5,430,144; U.S. Patent No. 5,434,261; U.S. Patent No. 5,438,136; U.S.
Patent No. 5,494,919; U.S. Patent No. 5,494,920; U.S. Patent No. 5,492,916; U.S.
: Patent No. 5,536,716; EPO Patent Pub. No. 0,144,230; EPO Patent Pub. No.
25  0,513,974; PCT Patent Pub, No. WO 94/07486; PCT Patent Pub. No. WO 94/08583;
PCT Patent Pub. No. WO 94/11012; PCT Patent Pub. No. WO 94/13696; PCT Patent
Pub. No. WO 94/19367; PCT Patent Pub. No. WO 95/03289; PCT Patent Pub. No.
WO 95/03290; PCT Patent Pub. No. WO 95/09633; PCT Patent Pub. No. WO
95/11029; PCT Patent Pub. No. WO 95/12598; PCT Paient Pub. No. WO 95/13069;
30 PCT Patent Pub. No. WO 95/14666; PCT Patent Pub. No. WO 95/16675; PCT Patent
Pub. No. WO 95/16692; PCT Patent Pub. No. WO 95/17422; PCT Patent Pub. No.
WO 95/17423; PCT Patent Pub. No. WO 95/34311; PCT Patent Pub. No. WO
96/02530; Science, 260, 1640-1643 (June 11, 1993); Aun. Rep. Med. Chem., 28: 177-
186 (1993); Bioorg, Med. Chem. Lett., 4: 2709-2714 (1994); and Proc. Natl. Acad.
35  Sci. USA, 92: 7001-7005 (1995).




35 directly enhances osteocl astic bone resorption and survival _of mature
osteocl asts,"” 38 6 Septenber 2006 WD 03/077919 PCT/ 195tpiynehso790rERS
Letters, 473: 161-164 (2000)]. Therefore, the devel opnent of antagonists of -
VEGF blndln t o osteoclast receptors; such as KDR/'Fl k-1 and Fit-1, may
provi de 93? % urt her approach to the treatment or BFLYSHHBBA of bone
resorption. x Activators of the peroxisone proliferator-activated receptor
5y (PPARy), such as the thiazolidinediones (TZD s), inhibit

osteocl ast-like cell formation and bone resorption in vitro. Results
reported by R Okazaki et al. in Endocrinol ogy, 140: 5060-5065 (1999) poi nt
to a | ocal nmechani shzin-liereowta factoy (JGIB may als bevednplogesl tagethes wighi ¢ one on

glucose mylahol sgf&nmﬂhﬂlog%r}ﬁe%tcﬁ aftds @stru tﬁ%ﬁ%}ﬂﬁ&lﬁ![v]?ﬁlﬂfnshldenc' ude the

gl itazones, such g I'tazone rosiglitazone, and BRL

49653. Calgrtwtofaciornmgy be W@éﬁ@ﬁﬁlﬂwlé ike Syavaciactar b RlORKEr i ssue sel ecti ve
andr ogen rc@ﬁﬁiﬂﬁtil{n \ﬁﬁﬂl@lﬁﬁlﬂdmg) ro&irf SJQIHIG@"I[ foek !IﬂHaﬂnsbn m@R&bﬁ Offthé) i S
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al so be enplo t1ssue

drogen receptor
‘nodul at oré‘lféqweé’cﬂrqm megmeng leBone Miner Res, 40 WT@%@%% nci ude those
di scl osed in WO 01/BdifkGrorpiserdtie prdtcin (BMEyaghlsebd cragbedtegtitr om

: inhib 38. Spegi f enb | th
 prosep iR Hhr Rt RNy B kBB L BEIE | . 7

profil e ofnagghogoREsproteiminchidecBMYE, 3, rﬁnﬁlﬂ @%)Weléﬁs relptedimakecules S6¥Fes si ve

bi ndi ng pre{ehNGPES RoBESS al. "‘Boﬁé\inaﬁshogeﬂaﬁqir&eﬁé » 00 Id: §i TS, bone

resorption, endotoxin shock, an u Exp.

Ther., 27%i e?k‘@@’-ei%ﬁd GaEciples oL ‘3‘*5‘9 gb"@ﬁtécaé?@ctﬁ]ﬁ%g&@n gent s that
are knovvn WanglBYs, “Boie merpbogelnehc 2oteine (BMB@ thmapmms ipogntidhén waliect i on of the

bone 3n§.ot %I ﬁé&@%c@ Xye C]ﬂof% %Paﬂag@ %%ﬁlggj?ﬂts I nclude, for exanple, the

vario for ch as natural I% occurring PTH
(1-84), PTH (1- 34) InhnbapwéBiVH’e%r%pmsmamﬁy\PEO@ﬁ emplopied togather wititheons and

par t hc ul arisytre Béléeiiv@ﬁﬁ&b £bnhiede! ﬁmamb@tstog l@«@wet&all foinRgd 1. qalrm Bfrh dﬁ?s been
F o iR eyt s B hERRBl T ol BB BB o orm, 2T
3, No. 8, SZID)oggin, chordin, gremlin, and dan [Massague and Chen, “Controlling TGF-
‘20  betasignaling,” Genes Dev., 14: 627-644, 2000; Aspenberg et al., “The bone
morphogenetic proteins antagonist Noggin inhibits membranous ossification,” J. Bone
" Miner, Res. 16: 497-500, 2001; Brunkow et al., “Bone dysplasia sclerosteosis results
from loss of the SOST gene product, a novel cystine knot-containing protein,” Am. I.
Hum. Genet. 68: 577-89 (2001)].
25 The tissue-selective androgen receptor modulators of the present
invention may also be combined with the polypeptide osteoprotegerin for the
treatment of conditions associated with bone loss, such as osteoporosis. Preferably
osteoprotegerin is mammalian osteoprotegerin and more preferably human

osteoprotegerin. The polypeptide osteoprotegerin, a member ot the tumor necrosis
30  factor receptor superfamily, is useful to treat bone diseases characterized by increased
bone loss, such as ostedporosis Reference is made to U.S. Patent No. 6,288,032,
which is incorporated by reference herein in its entirety.
Prostaglandin derivatives may also be employed together with the
tissue selective androgen receptor modulators of structural formula I. Prostaglandin
35  derivatives are in one embodiment selected from agonists of prostaglandin receptor
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In studies reported at the First Wirld Congress on Osteopor05|s held in
Chicago in June 2000, wonen in conbi ned PTH estrogen Q%eé‘ﬂi?r%%? bited a
12.8% i ncrease in spinal bone mass and a 4.4% increase in total hip mass.
Anot her, % resent ed at the sane neeting showed th’ﬂgs PTH_coul d i ncrease
bone si“ﬁ(i as density. A 35 clinical trial of PeRESOPI2EEL of the
human par at hyr0| d hor none 1-34 fragnment [hPTH(1- -39 6 Septenber 2006 WO
03/ 077919 PCTI US03/ 08277 34)] on postnenopausal osteoporotic wonen resulted
in > 65%reduction in spine fractures and a 54% reduction in nonvertebral
fractures, after a nedian of 22 nonths of treatnent [see J.M Hock, Bone,
27: 467- AEP1,(BFQOBP4, FrchnSIP dtehdemivatite thdreof [Htheen et &7 (PrdFagldnddns(@@d00), and

el o ool MBS0 g sl T B, BSRATRDN BobBERARY s Such as

lcacious int treat ment ost eoporosi s

hPTH( 1- 34
al one or g@o&?ﬁ ﬁ@tclPG?ﬁSvWﬁﬂff@teﬁélr “Typigesion of therprostagiapdingdi( %)sue sel ective
andr ogen_ (e n8pEPAEE PG @id i egiliRsrPOBIERkBashocdn) ect abl e

reconb t for n PTH Fart ratide), has received

regul a 9 eéﬁﬂqg@ﬂqraﬂ?pn?ﬁésu@ on %S ?ﬁeégtﬁ?@g?]rrent of osteoporosis. 10 Al so
usef ul | n comnbi nat |E3brohha$tigrctvﬁhf%$mamlswbﬁeelmlejs&émegethmwtﬂlTben are cal ci um
receptor ﬂf&h@gé?&'h%&n eﬁ?ecbé}t ﬁ%ﬂﬁ&s%@%&%ﬁ@oﬁmﬁﬂﬁﬂﬁ&lﬁscr' bed by

Gowe Ant t t | at
ar at hyr o FEHbfRRAnI i AT o R G S R Sysb e i PO GOV BGBRHFE rats.® 3.
Cin. | nveRkiewits) SFibislht gemma&eﬂand vhEcular endothelisirgnowth faenr et agogues,

wt 193 l . |
o5t eoMhabBIRESGRRE b, PRl G, b B3 Rt BPRGMIEloky, Sah DAB2CC Mt ng 10

st ruct ur aIAcad@nnmPlaSSﬂ- for the treatment of ost eopor osi s. Repr esentative

growth hormone secrighadfgh®Dodé Rs &ilameﬁoﬁandbs&oanaﬁaﬁ@%gen%,lg. 3. 239, 345;
at en .

U.S. Patent No. 4,0

5, 206, 235thefg ag al P%?'g?ftag%“@%%g inehﬂl‘}gﬁ’f %ﬁﬁéei%m‘l\fg“ ug"284, 841; U.S.

Pat ent NomeBhadikhs Fdidch ek 1t pRatselytlefied. Thek Ag@tsimaysl® befatasatly No. 5, 374, 721;
a : . nt No.

5. 438151)3 g&%}) @Qi“'%’ﬁ‘ gs]aﬁéelec@ygglﬁgﬁ?&&% "’ga‘?a:‘ﬁﬁs %ﬁo&ucg&’r%%"ﬁg%; u.S.

Patent Nol 5 492, 916: U.S. Patent No. 5,536, 716: EPO Patent Pub. No.

0, 144, 230; EPO Pat efifaniih D antieitamdin 10 dordaiti PebdnayREh bRatnpltyedlogethddo. WO

04/ 11012, VBEPSREGEIPH oD Eor g paalsior ot sl ity vidhin o
- 94/ 19367; DREE vRaminTd détivativaNdnclni® ndti) 3it@oin IRCH-OXhviserninBidy. No.

20  10,25(0H)7 vitamin D3, 1o-OH-vitamin D3, 10-OH-vitamin D2, dihydrotachysterol,
26,27-F6-101,25(0H)2 vitamin D3, 19-nor-10,,25(0OH)2 vitamin D3, 22-oxacalcittiol,
calcipotriol, 10,,25(0H)2-16-ene-23-yne-vitamin D3 (Ro 23-7553), EB1089, 20-epi-
1¢,25(0H)y vitamin D3, KH1060, ED71, 10,24(S)-(OH)? vitamin D3, 10,24(R)-
(OH)2 vitamin D3 [See, Jones G., “Pharmacological mechanisms of therapeutics:

25  vitamin D and analogs,” 1996. In: J. P. Bilezikian, et . al. Ed. Principles of Bone
Biology, San Diego: Academic Press].

Vitamin K and vitamin K detivatives may also be employed together
with the tissue selective androgen receptor modulators of structural formula 1.
Vitamin K and vitamin K derivatives include menatetrenone (vitamin K2) [see
30  Shiraki et al., “Vitamin K2 (menatetrenone) effectively prevents fractures and sustains
Iumbar bone mineral dehsity in osteoporosis,” J. Bone Miner. Res., 15: 515-521
{2000)].

Soy isoflavones, including iprifiavone, may be employed together with
the tissue selective androgen receptor modulators of structural formula L
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WD 95103290; PCT Patent Pub. No. WD 95/09633; PCT Pate fﬁ%{‘}ll\%
95/ 11029; PCT Patent Pub. No. WD 95/12598; PCT Patent 95/ 13069;
30 PCT Patent Pub. No. WD 95/14666; PCT Patent Pub. No. V\095/ 16675; PCT
Pat ent WO 95/16692; PCT Patent Pub. No. 22. PCT Patent
Pub. NoY 8‘6&57@@/ 17423; PCT Patent Pub. No. WD 95/ 343I§%épé‘f‘8%35tent Pub. No.
WO 96/02530; Science. 260, 1640-1643 (June 11, 1993); Ann. Re . Med.
Chem, 28: 177- 186 (1993); Bioorg. Med. Chem Lett., 4: 2709-2714 (1994);
and Proc. Natl. Acad. 35 Sci. USA, 92:7001-7005 (1995). -40 ------- - -
6 Septenber 2006 WO 03/077919 PCT/ US03/08277 Insulin-like growh factor
(IGF) may al so be dﬂmmiysealts‘,ﬁghﬂimgrsoddhmﬁlubﬁ@(NaE)smﬂmMOmﬁﬂwe andr ogen

recept or row h factors

may be se ecté@} Eﬁﬁe H;FC]EJFH%J u@%}\%@k@gﬁ%ﬁf%@?ﬁﬁ@% onég&ggjgl n conbination
With | GF Bhdregengeqspior @pﬁulgtow@ stregrurgl) foymudal. FHeiatASHIAEPIRBERS, " The .5 | GFs
as pot ent h?agalsbﬁé ézﬂ}ﬂoﬁéﬂ to eillﬂﬁi’tll'lltﬁe ﬁ%@lﬁﬁseﬁb‘&%&ﬁ&@gen & ndodulaBird ezi | dan, et

i ol o Sa 0; ress; and
Gh| r on et ngtmc m‘l OIS d? arryg W%ﬁﬁ?@ﬂ%ﬁ‘ﬁﬁ ?a\l‘fé'ém ?‘%ﬁ?‘h "factor-1 and
gr owt h horatcine aitretd endnatgral catoien salis (Beaey. IGaloivomd A96. 1. J Bddlgzilianer . Res. 10:

1844- 1852 {%9&5) tnnn%&eofrﬂﬁwhﬂﬂ tS'aﬁDPég@ L RehidPr)ss)BY al so be enpl oyed

t oget her t1ssue se ct lve g recept or dul at ors of
structural fornul a IPailygosage rageslion Bene é?ﬁoﬂ’“ﬁﬁlgﬁgﬂl 1% ?qﬂﬂf’é’gﬁ‘BI\/P 2, 3, 5 6,
7, as wel lagenss ahaloﬁfeﬁ@geﬁm kbl 188y beGsed ﬂae)te@efmﬂﬂ smﬁoﬁwbﬁnmedl inet aI " Bone
nmor ph enet| r ot e " |

Pri ncﬂgl e§%8 ﬁm% OWéggggs%mfh fo mag'lgj%%ﬁdsér ess; anglm\/% EA, "Bone

nmor phogen8tei agt. ﬁnmcbucmbmmmg)gen@rhléﬂggémﬁ@Sé}ﬁéﬁ’@ﬁ@ fog|the trssmlepﬁh‘@ 15 bony
de{ ects,” af[c!rsgb@l%?c%b@% Ri6MIMor of s%racmﬁiﬁmﬁ@lalism&bhood AR ph atdercls OI BWVP

ant agoni s al so be e e selective
andr ogen PB@%%P B2y SRAse BttFn%F”g’)()bgo@?)g Eﬁ‘i @gdf%rli&rweé’ef aﬁ; elétﬁfoagonl st

i nhi bi t or de@tse the dosesof eadhagenteinty be elade thectofitednereasbd Eifitayof e t he BMWP

‘ant agqri s oggin, chordin, gremin, and dan [ Massague and Chen,
" Cont ﬂg’l I tcgmb]?%ag%pbeta si gnal i ng, " Genes Dev 14: 627-644, 2000;

~ Aspenberg et al., "ipertiselae Whawp pisphpsplonpte issmerieeAdossgensioh? @ Noggi n
i nhi bits maohizAR: ﬁﬁea@&@d ﬁs ﬁ@frb@ﬁls hoéphoﬁ@@@id)%ﬁﬁfmprﬂ&ﬁfor th&imdf,7- 500, 2001;

Bk et s A bR P P O (ne ST

of about 2.5 to about 10 mg/day and especially about 5 mg/day should be employed.

20 For reduction in side-effects, it may be desirable to administer the combination of a
compound of structural formula I and the bisphosphonate once a week. For once
weekly administration, doses of about 15 mg to 700 mg per week of bisphosphonate
and 0.07 to 7000 mg of a compound of structural formula I may be employed, either
separately, or in a combined dosage form. A compound of structural formula I may

25  be favorably administered in a controlled-release delivery device, particularly for once
weekly administration.

' For the treatment of atherosclerosis, hypercholesterolemia, and
hyperlipidemia, the compounds of structural formula I may be effectively
administered in combination with one or more additional active agents. The

30  additional active agent or agents can be lipid-altering compounds such as HMG-CoA
reductase inhibitors, or agents having other pharmaceutical activities, or agents that
have both lipid-altering effects and other pharmaceutical activities, Examples of
HMG-CoA reductase inhibitors include statins in their lactonized or dihydroxy open
acid forms and pharmaceutically acceptable salts and esters thereof, including but not

35 - limited to lovastatin (see US Patent No. 4,342,767); simvast_aﬁn (see US Patent No.
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Hum GCenet. 68: 577-89 (2001)]. 25 The tissue-selectiv i androgen recept or
modul ators of the present invention may al so be conbi h&PiRheh<4Ne
pol ypepti de osteoprotegerin for the treatnent of conditions associated

with b such as osteoporosis. Preferably ost rinis
- manmal ﬁgﬁoggﬁilgprot egerin and nore preferably human %ffﬁ%“gﬁtg?zgfegeri n. The

pol ypepti de osteoprotegerin, a nenber of the tunor necrosis 30 factor
receptor superfamly, is useful to treat bone di seases characterized by

i ncreased bone |oss, such as osteoporosis. Reference is nade to U.S.

Pat ent No. 6,288,032, which is incorporated by reference herein inits
-entirety. 43d¢38Hpdibydoxy ceniavidsinnastatig yardtdaribthe emplonipecbricaigatmher Wi th t he

Uissue SelaghleeaRA QRN o166 0Rh Ok TRH HohS: B (S ULBkHIR, fOrmil a |

Pr ost agl an ifves ar ected from agonists

of prost adi34ha2h; Hevesptin particularpthespdivn bt thopofgseelds Bapy Npo19
PCT' US03/ 8827, 77.’§P§torv@?&m Fitfeuldly tﬁé‘ébldnﬁn 94l derdol (s36AUS PRedt MRy eof [ Pi | beam et

ins a bon lis 2|k|an et al.

Ed PrE sﬁa}g’égﬁf f‘%‘ﬂ’@f mﬁ&r@ gﬁ“bsrél}theﬂ zg%l(@ Pﬁf&, *Weinreb et al.

- "Expressi GﬂT%,ﬂSQ)rmdpnsyastagi almmlreferﬁdmasl‘ﬂ?m{@ac)Peﬁmﬁpmmronshbtype EP(4) and
its regul rat bone
enpl oyed @BPH i 1 nodul at or s

of | S: ruct ubtaix%lteﬂrt@umGLFCOEmtmbﬂ m‘umtorg;rslquﬂénef 641048 mhilﬁliobbde gFG;l bFGF andh

rel a pe es act,i.vi url e e robl ast growt

F act o0 ah aepleB eiilad IR GO batnidt eeps prllyss b, «6h 7068 . OB

~“Bi | ezi ki anpenexmfaA choledterdPréyiteanplersse C/BDrivhibitass mg&ndmsaﬁleqﬁvego Academi ¢

Press]. | ﬁlhmfstdf%;iﬁl%‘f’l&@me‘éﬁg Wil é%rauélrﬂi}hﬁ’i'térQBiSA@m@ 1oalepanabol i ¢ agents,
there are al so her Fl%(fnts known, t o ? neficial for the skeleton through

mechani s EYHATO e trngler waieip (YEH itozg, pohu ¥ may al so be
f avor abl ycﬁnﬁesmmbmphom itliibitdis shdhss SEHEEH285 talsocknawd nogetimite aap1-or

oy atdo. Bt S SHIHL Fopny bSO R BT AIET 2 ogen recept or
nodul at or hmromhwl)&@ﬂenﬂmmmwhwh is dgparibpd i U.B- Ratent Wos.awd6d. 15 aed i vat i ves
i ncl ude natgus oé6; w&a&msbqlaesn%érs%w lﬁ\ﬁﬁéd@uf)ﬁ%opz&eﬂnﬁmgéft&ﬂﬂcﬂw&’st am n D3,
la- O vit %me?et aggrcgagon 1nh¥31tors rrilor exaniple gly(.)c/)pro?en?ﬁgf)ﬁa gbnnogen receptor
antagonists and aspirin; human peroxisome proliferator activated receptor gamma

20  (PPARY) agonists, including the compounds commonly referred to as glitazones, for

O

example troglitazone, pioglitazone and rosiglitazone and, including those compounds
included within the structural class known as thiazolidinediones as well as those
PPARY agonists outside the thiazolidinedione structural class; PPARC. agonists, such

as clofibrate, fenofibrate including micronized fenofibrate, and gemfibrozil; PPAR
25  dual oy agonists; vitamin Bg (also known as pyridoxine) and the pharmaceutically

acceptable salts thereof such as the HCI salt; vitamin B2 (also known as

cyanocobalamin); folic acid or a pharmaceutically acceptable salt or ester thereof such
as the sodium salt and the methylglucamine salt; anti-oxidant vitamins such as
vitamin C and E and beta carotene; beta-blockers; angiotensin Il antagonists such as
30 losartan; angiotensin converting enzyme inhibitors, such as enalapril and captopril;
calcium channel blockers, such as nifedipine and diltiazem; endothelin antagonists;
agents such as LXR ligands that enhance ABC1 gene expression; bisphosphonate
compouhds; such as alendronate sodium; and cyclooxygenase-2 inhibitors, such as
rofecoxib and celecoxib, as well as other agents known to be useful in the treatment of
35 these conditions. '




26, 27-F6-1a, 25(0H) 2 vitam n D3, 19-nor-1a,25(0H) 2 vita

22-oxacal citriol, calcipotriol, |a,25(CH)2-16-ene- 23%%%’“\9%"5‘?‘90& D3 (Ro
23-7553), EB1089, 20-epi- la,25(0H)2 vitam n D3, KH1060,

ED711 OH)2 vitamn D3, la,24(R)- (011)2 vitam ee, Jones G,
" Phar rracglﬁé)(g%cgl mechani snms of therapeutics: 25 vi tawg?@?‘%‘ﬁanal 0gs,
1996. In: J. P. Bilezikian, et. al. Ed. Principles of Bone Biology, San
Di ego: Academic Press]. Vi tamin K and vitanmin K derivatives may al so be
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of structural formula I. Vitamin K and vitam n K derivatives include
menat et r enone (vi t alaily dé2ige ranges fBOHBII-Cakiredictast inhibitafis twhen nseiin
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cal ci um childaithdequestrasth;diDInflow ﬂwmit;ehpc@nﬂem}aﬁewmdr imdulers; lpﬂntelal ts (Heaney.

Cal ci N ﬁ%ﬁ&nﬂﬁ%ﬁoﬁ Hmﬁh&ﬁé%lﬁé@?otel %{]ﬁLg ﬁ%en reP Ly &%h@g&ﬁ.g?f Bone

Bi ol ogy, e ra

“resor pt.oﬁldfﬁwm» h@?@%ﬂ@@&@&&&m@racagﬂﬁd@cmg@mﬁ@@%%ﬁts whi ch may be

used to begvafsist PPARasagmhm (P@Aﬂmmlmﬁ;egbmsns &ﬁammrﬁﬁ nadmio® 19 folic a conpound of
e art..Iln such

. Structural .for are.t i ch

conbi nat i 848, gg)&gqﬂﬁ‘i ‘P‘;?mf’}ﬁgﬁ)ezﬁaﬁ’l\f"@@&o gntf\%gus%shgnggqtgng@e sel ective
andr ogen cwapnglenzmmablmrs @ﬂcmmrahmtmtblbcliem; pudothelin antagdnBs; t o 1000 ng per
adul t y5hu FYKR However ,
ad] ustsrrentg%ﬂttsgﬁéhd%creaﬂging%mﬁl?nge o eacggﬁég}g}e Sglgn%ﬁ)%h{’%gﬂg due to the
i ncr eas ed @RAdS gndeyclogayEerase gipibogs gfé?ﬂﬂesmad wecwlp%nare when a .
bi sphosphpiainanitise mp]tlmngldduaie%gﬁmbﬁf‘edactﬁmtvﬁth th® Commiuaidsyof (measured as the
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combmauon

:S

20 One embodiment of the invention is a method for effecting a bone
turnover marker in a mammal comprising administering a therapeutically effective
amount of a compound according to formula I. Non-limiting examples of bone
turnover markers can be selected from urinary C-telopeptide degradation products of
type I collagen (CTX), urinary N-telopeptide cross-links of type I collagen (NTX),

25 DXA,andDPD. -

In accordance with the method of the present invention, the individual
components of the combination can be administered separately at different times
during the course of therapy or concurrently in divided or single combination forms.
The instant invention is therefore to be understood as embracing all such regimes of

30  simultaneous or altemating treatment and the term "administering" is to be interpreted
accordingly. It will be understood that the scope of combinations of the compounds
of this invention with other agents useful for treating diseases caused by androgen
deficiency or that can be ameliorated by addition of androgen.
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- Pat ent No.

of about 2.5 to about 10 ng/day and especially about 5 ng/day shoul d be
enpl oyed. 20 For reduction in side-effects, it may be Qedigulist 4006
adm ni ster the conbination of a conpound of structural formula I and the
bi spho once a week. For once weekly administration, doses of .about
15 ny ?QB9%3%%5 per week of bisphosphonate and 0. 07 FHUSB88 Y of a
conpound of structural fornmula | may be enpl oyed, either separately, or in
a conbi ned dosage form A conpound of structural formula | may 25 be
favorably adm nistered in a controll ed-rel ease delivery device,

particul arl for once meekly adm ni stration. For the treatnent of

at her oscl exEvia h the dlesanptibeol the Prepe dlne pendsapf thishe conpounds
of StrUCtQﬁ%bﬂﬁﬂﬁﬁH&g I nay be effectlvely adnlnlstered in conbination
with one or nbre additional active agents. The 30 additional active agent
or agents can be lipid-altering conpounds such as HMG CoA reductase

i nhi bitors, orAsQ@Ents haviAwgtioider pharmaceutical activities, or agents

that have bot pi d-alt cal activities.

Exanpl es of H%gleoA redu g%lgn?%tﬁ%?&fo ﬁ@@@%ﬁ%@%ﬁhﬁfr{@% their

| act oni zed or di hydroxy o;bexaﬂu@@phpwbatm and pharmaceutical |y acceptable

salts and estegg t her eof , gyagl uding but not 35 linmted to |ovastatin (see

US Pat ent No. 342, 767) ; tatin (see US Patent No. -43 6 Septenber

2006 WO 03/ 07%‘19 PCTI US@%@? 4,444,784); di hydroxy open-acid

si mvast atin, p&HeChul arl y Mdtkeylewwbloriden or cal ci um salts thereof;

pravastatin, p rliy btny?a't t hereof (see US Patent No.

4, 346, 227); fl erl @g%)?n Bﬁlﬁ%@?ﬂ: the sodiumsalt thereof (see US
égﬁf 372) ; at%ﬁlvlﬁ%??%ﬁe particularly the calciumsalt thereof

(see:- US PatentDNQ 5 5, 273,390khorR6ididak@At tenfpgithdreul arly the sodiumsalt

t hereof (see UB é$tent No t@l?%ﬁg% %nd ni svastatin, also referred to

as NK-104 (see B |ntern§t1‘13 af° y]@ tion publication nunber WO

97/ 23200) . AddPiB#&hal act iDigougdaieminnhi lnidridmy be enpl oyed i n conbi nati on

with a conpoungpof Struct g@hpeb Iﬁnllnel nclude, but are not limted to,

HMG CoA synt h hi bi t or €ne epoxi dase inhibitors; 10 squal ene
e o Dot :

synt hetase in rs (al Fene synt hase i nhi bi tors), acyl-
coenzyne ‘A chbMist er ol awmmxmﬁmmdeACAT) i nhibitors including

sel ective |nhbM§(9rs of ﬁg@gﬁés% T 2 as well as dual inhibitors of
| ) N

ACAT-1 and - m cr osomal ceride transfer protein (MIP) inhibitors;
probucol ; n| acEE?C chol estléﬁxﬂlma slempnopmpyhhrbthplicarbediimida 6l as SCH- 58235,

al so known as pgaig m be amibedonl$hray mass spec1rosc
(4-fl uor ophenyﬁt) (R -[ 3( Sgn I(4 f'l uor ophenyl) %y hydr oxypropyl )] -4(S) - (4-

Et,O Diethyl ether

EtzN Triethylamine

EtOAc Ethyl acetate

FAB Fast atom bombardment

FN(SO,Ph); N-Fluorobenzenesulfonimide

HOAt 1-Hydroxy-7-azabenzotriazole

HOBt N-hydroxybenzotriazole :
HPLC High-performance liquid chromatography : _
HRMS High resolution mass spectrum

i-PrOH ' Isopropyl alcohol

LAH Lithium aluminum hydride

LDA Lithium dusopropylajmde

Me - Methyl

ME molecular formula
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hydr oxyphenyl ) - 2-azeti di none, which is described in U S, Patent Nos.
5,767,115 and 5, 846,966; bile acid sequestrants; LDL'§$3WW@§ﬁ§9Q&

| i poprotein) receptor inducers; platelet aggregation inhibitors, for

exanpl I otein IIb/lIlla fibrinogen receptor aptagoni sts and aspirin;
human gg?3¥?§2%e proliferator activated receptor ganﬁéﬂggm gﬁﬁRy) agoni st s,
i ncl udi ng the conpounds commonly referred to as glitazones, for exanple
troglitazone, pioglitazone and rosiglitazone and, including those conpounds
included within the structural class known as thiazolidinediones as well as
t hose PPARy agoni sts outside the thiazolidinedione structural class; PPARa
-agoni sts, suchyg®,cl of i bnyResifaR@dr ate including mcronized

fenofi brate, agé?genfibrozil; PPAR 25 dual aly agonists; vitamn B6 (al so
known as pyri dd®l ne) and {948 #KS¥HAceutically acceptable salts thereof
such as the HCONMMI t; vit dvoethBludczpiolinéo known as cyanocobal amn); folic

acid or a phar ticall eptahble salt or ester thereof such as the
g?%% %oﬁﬁﬁa iR

sodium salt an met hyl glucam ne salt; anti-oxidant vitam ns such as
vitanin C and Bhand beta &8¢mlene; beta-bl ockers; angiotensin |

ant agoni st s suphs@soR8ie | 03tk BenzRRGLPhARSI N converting enzyne inhibitors,
such as enal apgi|l and captopril; calciumchannel bl ockers, such as

ni fedi pine and diltiazem gﬁﬁtthelin ant agoni sts; agents such as LXR

| i gands that enhance ABClRgemdemparatesesi on; bi sphosphonate conpounds, such
as al endr onat enggébym a”@o&ﬁﬁhﬁ@&é&ﬁ%%%ﬁi@ inhibitors, such as rofecoxib
and cel ecoxi b,_as well as_other "agénts known to be useful in the treatnent
of 35 these c i tions. Z4Bflgorgassfieasidr 2006 WO 03/ 077919 PCT/ US03/ 08277
Dai |y dosage r@Hges for HvEriEgdoRggiict ase inhibitors when used in

conbi nati on mﬁfﬂcthe conp -?ﬂgyof structural formula | correspond to those
which are known'in the art. 4 dPQP@&?m ‘l'y dosage ranges for the HMG CoA
synthase inhibitors; squal ene epoxidase inhibitors; squal ene synthetase

i 'nhi bi t or Prh@héeh T HLRPARISHYRE BR& ey Nt hase inhibitors), acyl-coenzyne A
chol esterol "acyltragsferase I nhi bitors including selective
inhibitors of ACAT-1e§PmAgRes of the PiRgAnt 1nyention Ga) bs MERaRiGasFEdBE tACAT- 1 and

-2; mi cr otierpedceduresgienated indhe fallawiigaeaciomSeticmed MMxamplelbbi t or s; probucol ;
niacing c - [ tors i ng ezetimbe;, bile acid
sequestraﬁ?@?ﬁﬁﬁﬁg e%&f%@ﬁ@?ﬁg&FP%%@#B@%&%%ﬂéégg%F%%?@h (ggrs; pl-atel et 10
aggr egat i BANVERNNG Arefedures orciatiationg therep wl-Sneswmiola pdckitiprer bf gndinatygen r ecept or
ant agoni stigll iR a@ SPéyhihBiic HEABOHRBLMY. SPoBiPIPhitops ol aiaRidih it ed receptor
ganma (Pﬁﬁﬁééf agoni st.s. PPARa %ﬂ?nlstf; PPAR dual %iy agoni sts; vitamn
B6: vita Sarcgyen for illustrative purposes only and are not mtended to limit the

procedures described.

10 The selective androgen receptor modulators (SARMS) of structural
formula 1-5 were prepared as outlined in Scheme 1. The starting material was the
17B-carboxylate 1-1 which is disclosed in G.H. Rasmusson et al., J. Med. Chem., 27:

1690-1701 (1984).
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acid; anti-oxidant vitam ns; beta-blockers; angiotensin_ Il antagonists;
angi otensin converting enzyne inhibitors; cal ci um chahhete eb@%@rs;
endot hel i n antagoni sts; 15 agents such as LXR |igands that enhance ABCI
gene e Lan; bi sphosphonate conpounds; and cycl goxygenase-2 inhibitors
al so c§?§§§%%ﬁ§ to those which are known in the art?ggﬁ gﬁ&h due to the
conbi ned action with the conpounds of structural fornula I, the dosage may
be somewhat | ower when adm nistered in conbination. 20 One enbodi nent of
the invention is a nethod for effecting a bone turnover marker in a mamal
conprising admnistering a therapeutically effective anount of a conpound
according to formula I. Non-Iim Schemedanpl es of bone turnover markers can
be selected fromurinary C-tel opepti de degradati on products of type |
col l agen (CTX), urinaryQN-tel opeptide cross-links of typg | collagen (NTX),
25 DXA, and DPD. In accohda@dk® with the nmet hod of the preXermdMenvention
t he individual conmpon¥ftfs of the conbination can be adjied
separately at diffe {mes during the course o S
t nation fornms. The insth¥

» braci ng (@A such regi'fre
alternati ngtre_ 1

Hnd thé}ﬁﬁggrﬁﬁ?ﬁlniste tld be interpreted
accor di nglg¥ be under st oo %t hat t hgyBoqpe conbi nati ons of the

N~ =

conpounds  of Y Mils invention with other agents wd¢ful for treating diseases

caused by and n deficiency or that can be &rkdd i or at ed by addition of

androgen. -45 6 Septgenber 2006 WO 031077919 PCTI USQ3/ 05277 Abbrevi ati ons

Used in the Description of the Preparation of the Compounds of the Present

| nvention: AcOH Acetic acid BOP

Benzotriazol -1 -yl oxytris(di met hyl am no) phggphoni um hexaf| uorophosphate Bu

Butyl calc. Calculated CH2Cl2 Met hyl ene chN . oOhvde CBZ (Cbz)

Benzyl oxycar bonyl = Cs2CO3 Cesi um car bona¥ie fDDQ

2,3-Di chIoro-5,6-dicyano-1,4-benz%au' &
e

or concurrently
ion is therefore

F
oA LIOH
PhS(O)YOCHS, |
thenheat =~ O $ ﬁ
CH;j _
13
OH
R®R°NH
——e—
EDC, HOAt
5 Alternatively the compounds of structural formula 1-5 were prepared

from intermediate 1-3 as shown in Scheme 2:
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DEAD Di et hyl azodi carboxyl ate DI BAL Diisobutyl al um num hydride_ DI EA
Di i sopropyi et hyl ani ne  DVAP 4- Di net hyl anmi nopyri di ne  [\geptember 2006
N, N- Di et hyl f ormam de DMSO Di net hyl sul f oxi de EDC '
1-(3-Di i nopropyl ) 3-et hyl carbodii m de HC ES: | [ONn-spray mass
spect ro‘g@tg%%%? ethyl Et20 Diethyl ether Et3N Tri ef’&@?’gﬁﬁgﬁt@" Et OAc Et hyl
acetate FAB Fast atom bonbardnent FN(SO2Ph)2 N- Fl uor obenzenesul f oni m de
HOAt 1- Hydroxy-7-azabenzotriazole HOBt N hydroxybenzotriazole HPLC
Hi gh-performance |iquid chromatography HRVS High resol ution mass spectrum
i -PrOH Isopropyl al cohol LAH Lithium alum num hydride |.DA Lithium
‘diisopropylamide M Mthyl M- nolSahelhe2fornula -46 6 Septenber 2006 WO
03/ 077919 PCT/ US03/ 08277 MySO4 Magnesi um sul fate M5 nmass spectrum NWM
N- net hyl nor phol i ne  Na2SQ4 Sodi um sul fate" Ph Phenyl A PhS(O Ove Met hyl
benzenesul finate Pr Propy-O.t. Room tenperature Sgdi um

N

hydr ogencar bonat e \H/\)

=

Me

RZR°NH
——
Ag(OTf),

15

Compounds of structural formula 3-6 in Scheme 3 were prepared as
outlined in Scheme 3 below. The starting material was the 17B-carboxylic acid 3-1
which is disclosed in G.H. Rasmusson et al., J. Med. Chem., 29: 2298-2315 (1986)

5 and R.L. Tolman, et al., J. Steroid Biochem. Mol. Biol., 60: 303-309 (1997).

Scheme 3
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TFA Trifluoroacetic acid THE Tetrahydrofuran TLC Thin-] ayer

chromat ography. Preparation of the Conpounds of the | HYEHRRSH 2890
conpounds of the present invention can be prepared according to the
procedqgﬁ%ygﬁgﬁted in the follow ng reaction Schenes_and Exanples or 5
modi fi cati ons thereof using readily available starti RgVHEPE741s, reagents,
and conventional procedures or variations thereof well-known to a
~practitioner of ordinary skill in the art of synthetic organic chem stry.
Specific definitions of variables in the Schenes are given for
illustrative purposes only and are not intended to |limt the procedures
described. 10 The sel ective androgen recept@®r nodul ators (SARMWs) of
structural formula 1-5 were prepared as F@EBM n Scheme 1. The starting
material was the 0; car ggxyl ate 11=1 is disclosed in G H Rasnmusson

et al., J. gﬁﬁ 7 27/  1690-17Q01 ; -47 6 Septenber 2006 WO
03/ 077919 P %%03 277 Schene 1.0 P M M Me MDA :eOMe N H H3
CH3 C 1-11-2 O OW M M LPA PhS( 0) , hen heat 0 N
CH3 . Cs,C0q, DMF > FN(SO.Ph),

1 H

CHy 33

(PBM = 4-methoxybenzyt)

OPBM

TFA
CH,Cl,

. RR®NH
—_—
EDC, HOAt

Me 36

_ Alternatively the compounds of structural formula 3-6 were prepared
-5 from intermediate 3-5 as shown in Scheme 4: ‘
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1-3 OOHO M NRR MFMM / HRZRBNHF/ Fi ONHEDC HOAt O NH
CH3 M 1-4 11-55 5 Alternatively the conpounds of st Srotembsr 2998y nul a
11-55 were prepared frominternmediate 1-3 as shown in Schene 2: -48 6
Sept enber 2006 WO 03/ 077919 PCT/ US03/ 08277 Scheme 2 O0 OH M S N F Me
Me Me PYOIPSPIE S pyl H O N PPh3 N CH3 CH3 1=4 2-ECHUSOIET \je N R3
R2ZR3SNH Me A9(OTf)2 FH O H M

Scheme 4

2.3 . '
RZR?NH 5 e[ ]
Ag(OT), : f-l
O I\‘I\Ill ﬁ
° 36

The following examples are provided to further illustrate details for the
preparation and use of the compounds of the present invention. They are not intended
to be limitations on the scope of the instant invention in any way, and they should not

5 beso construed. Furthermore, the compounds described in the following examples
are not to be construed as forming the only genus that is considered as the invention,
and any combination of the compounds or their moieties may itself form a genus.
Those skilled in the art will readily understand that known variations of the conditions
and processes of the following preparative procedures can be used to prepare these.

10 compounds. All temperatures are in degrees Celsius unless noted otherwise.
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1-5 Conpounds of structural fornula 33=6 in Schene 3 were pregared as
outlined in Schene 3 below. The starting materi al was & 9;95boxyl iC
acid 33=z1 which is disclosed in GH Rasnusson et al., J. Med. Chem, 29:
2298-2 ) 5and RL. Tolman, et al., J. St er0| Bi m Mol . Bi ol .
60: 302‘*@8&&%‘397) Scheme 3 0 0 Me OH Me OH Me HE S‘\%(%ﬁ’ﬁk H ONHO
NHCHs 31 CH3 S 2 -49 6 Septenber 2006 WD 03/077919 PCTI US03/ 08277 O
OPBM Cl Me MeO ~ ~ Me LDA Cs2CC8, DMF H FN(S2Ph)2 O N= CH3 3-3 (PBM =

4- met hoxybenzyl) OPBMOH OO Me M Me Me, TFAFi CHCH ONH O N CH3

3=4 CH3 3-5 2 ORNR3
' Scheme 5

@)

OMe OMe

LDA N
FN(SOzPh);

LDA
PhS(O)OCHag,
then heat

LiOH

2-fluoro-
benzylamine
—_——

EDC, HOAt
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M M F/1" RRRBHH EDC, HOAt OCNN H Me 3-6 Alternatively the conpounds
of structural formula 33=6 were prepared 5 from i ntedmsgiember Z08 as shown
in Schene 4: 50 6 Septenber 2006 WO 03/077919 PCTI US03/ 08277 Schene 4 O O

OH Me M M HPy-S-S-Py H CHH PPhs O N H =5 4-1 R2 OR
N. - R3 MG%NH Me Ag(OTf)2 NH M 3-6 The fol | ow °§§8527p| es are
provided to further illustrate details for the preparation and use of the

conpounds of the present invention. They are not intended to be
limtations on the scope of the instant invention in any way, and they
shoul d not 5 be so construed. Furthernore, the conpounds described in the
follow ng exanples are not to bEXaAMEIRElIed as form ng the only genus that
i s considered as the invention,

Step A: 20-Fluoro-4-methyl-3-oxo-4-aza-So-androstane-17p-carboxylic acid
methy] ester (1-2)
5 To a solution of 1-1 (7.5 g, 21.6 mmol) in THF (100 mL) at -78°C was

added a solution of 1.5 M LDA in THF (17.3 mL, 25.9 mmol} dropwise over 20 min
and then stirred 1 h. A solution of FN(SO2Ph); (10.2 g, 32.4 mumol) in THF (40 mL)
was then added over 20 min. After 30 min, the cooling bath was removed and the
reaction was stirred for 14 h. Et,O was added, and the mixture was washed with -

. 10 water, saturated aqueous sodium hydrogencarbonate, brine, dried (MgSO,) and then
concentrated. Chromatography on silica gel (hexanes to EtOAc as eluent) gave 1-2
(4.2 g) as a colorless solid. '
MS calculated M+H: 366, found 366.1.

15 StepB: 2-Fluoro-4-methyl-3-ox0-4-aza-5o-androst-1-ene-17p-carboxylic acid
L methy] ester (1-3)

To a solution of 1-2 (30 g, 82.1 mmol) in THF (400 mL) at ~78°C was
added a solution of 1.5 M LDA in THF (71.1 mL, 107 mmol) dropwise over 30 min
and then stirred 1 h. Methyl benzenesulfinate (19.23 g, 123 mmol) was then added

20 over 15 min. After 30 min, the cooling bath was removed and the reaction was stirred
for 1 h. Et;O was added, and the mixture was washed with water, saturated aqueous
sodium hydrogencarbonate, brine, dried (MgSOy) and then concentrated. The residue
was dissolved in toluene (200 mL) and heated at reflux for 2 h. Solvent evaporation
and chromatography of the residue on silica gel (hexanes to 50% EtOAc/hexanes as

25  eluent) gave 1-3 (20.4 g) as a pale yellow solid.
MS calculated M+H: 364, found 364.1. '

Step C: 2-Fluoro-4-methyl-3-0x0-4-aza-50-androst-1-ene-17f-carboxylic acid

o (1-4)

30 To a solution of 1-3 (2.4 g, 6.6 mmol) in 1,4-dioxane (50 mL) was
added a solution of lithium hydroxide (0.41 g, 9.9 mmol) in water (20 mL), and the
mixiure heated at 100°C for 3 h. After cooling, the mixture was diluted with ethyl
acetate and then washed with 1IN HCI, brine, dried (MgSO;) and then concentrated to
give 1-4 (2.2 g) as a pale yellow solid.

35 MS calculated M-+H: 350, found 350.
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and any conbi nation of the conpounds or their noieties may itself forma
genus. Those skilled in the art will readily underst mFPemier 3086wn
variations of the conditions and processes of the follow ng preparative
procedures can be used to prepare these 10 conpounds. Al |l tenperatures are
in degr¥®&CARi us unl ess noted otherwise. -51 6 Sefftél&r32%006 WO
03/ 077919 PCT/ US03/ 08277 Scheme 5 OO Ov OV Me M Me nme LDAF'' H
FN(SO2Ph)2 HOHONH CH3 CH3 1-1 11=2 OV Me M LDA F LiOH :
PhS(O OCH3, H then heat 0O NCHH 1-3 OF OH O Me¢ 4luoro- F enzyl am n: xCd
0 HDC, HAOCH3 N H 1-4 Me 5-1 5 -52 6 Septenber 2006 WO 03/077919
PCTI US03/ 08277 EXAMPLE 1 :
Step D: N-(2-fluorophenylmethyl)-2-fluoro-4-methyl-3-ox0-4-aza-5a-androst-
1-en-~17B-carboxamide (5-1)
A mixture of 1-4 (0.12 g, 0.34 mmol), EDC (0.079 g, 0.41 mmol),
5 HOAt (0.056 g, 0.41 mmol), NMM (0.15 mL, 1.37 mmol)-and 2-fluorobenzylamine
{0.52 g, 0.41 mmoi) in DMF (2 mL) stirred for 14 h. The mixture was diluted with
water, filtered, and the solids washed with water, then diethyl ether, and then dried
under vacuum to give 5-1 (0.12 g) as a pale yellow solid.

‘MS calculated M+H: 457.2661 found 457.2666.

Scheme 6

10

15
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Step A: 2a- Fl uoro-4- net hyl - 3- oxo- 4- aza- 5a- andr ost ane- 17( 3- carboxylic acid
methyl ester (1-2) 5 To a solution of 1-11(7.5 g, 21.6 pes 2006HE (100
m.) at -78C was added a solution of 1.5 MLDAIin THE (17.3 nlL, 25.9 mol)
dropwi se over 20 min and then stirred 1 h. A solution of FN(SO2Ph)2 (10.2
g, 32. VY H9Pn THE (40 nL) was then added over 20PEI/HSO3B§AEr 30 min, the
cooling bath was renoved and the reaction was stirred for 14 h. Et20 was
added, and the m xture was washed with 10 water, saturated aqueous sodi um
hydr ogencar bonate, brine, dried (MgSO4) and then concentrated.

Chr omat ogr aphy on silica gel (hexanes to Et OAc as eluent) gave 11-22 (4.2
g) as a colorless solid. M cal cuxahgpPiypH: 366, found 366.1. 15 Step B:

2- Fl uor o- 4- met hyl - 3- oxo- 4- aza- 5a- androst -1 - ene- 170- car boxyli ¢ acid et hyl
ester (1-3) To a solution of 1 2 (30 g, 82.1 nml) in THE (400 n.) at -78C
was adde@tep Aol ut i SiPyidind2-5) M idro-#-meTi3(0kd-41azad5p-ah@Bstrinent-) 7Pdr opwi se over
30 mn and then Stéa&ﬂg@ﬂq&e&l)%t hyI benzenesulfl nate (19.23 g, 123 mmol)
was then added 20 over., I5 min. € C00 gz parn was renoved
and thé reaction wed TEKRpereid-4 (1059 gﬂﬁ?Iﬂﬂ@béM&@lﬁMé&@ bAbgthe i xture was
\éva_shgd( vl\\/llg hmmmmpmymh@pmde emwgmmgdn wménydlmﬂem@rsbﬁétfmeta bri neI

rie e resi ol.xed in tol uene
(200 i) EUPHER Pupdfiof BHRERCR B splaSuh HPHGLa MBS B

chr omat ograddifutedt with dicthplsithpo e Tharsolidy werg Cg@ﬂct@MiM@n,tmsmlm OAc/ hexanes
as 25 el ypapt )etﬁél‘vﬁld]tﬂerﬁﬁleﬁaﬂdef'VQ;)uuﬁStoﬁlvE@LP(OYl@ g) ava g ylowldBiigal cul at ed

72 FI u384 3&%‘}‘% dé“%ﬁo'%} Ef’?adé‘? androst-1|-ene-170-carboxylic acid (1- 4)

30 To a solutlon of 1- E (2.4 g, 6.6 mol) in 1,4-dioxane (50 nL) was added
the . i xt S8 Bieat od 3 *ﬁ%#lgtﬁﬂ%f?%%&fg’?u%awm #2@%1%%3?2 wes” it ed
with ethyl acetat , h7 Rrpastpos -1 ed (MySO4) and
t hen concentr at ed tﬂnnﬂhié%fi?._IA(OQ %Q?nﬁ%lﬁmﬁﬂlﬁ)r&ﬁéthﬂaﬁlm 048 o35 M5
cal Cuyt o o 2 vt tudal . 15§ 2 05738 R 5 TP 80 a3 Oﬁ)m 919
N- ( 2- f | uostinualeldyH. riéellowing-e2apiokation of the relvéng) chBanmtagraphy pbiths sesiinel po st -

silica gel (hexanes to EtOAc as eluent) gave 6-1 (0.12 g) as a pale yellow solid.

MS calculated M+H: 493.2473, found 493.2470.

i
ECtL Y

20 Examples 3-50 in Table 1 were prepared in a similar manner as
Examples 1 and 2, but using the appropriate amine to generate the carboxamide.

TABLE 1

25

Ex. NR’R? Mass spectrum
Measured [M+H]
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1-en- 176- carboxam de (5-1) A m xture of 1-44 (0.12 g,
5 HOAt (0.056 g,

(0.079 g,
and 2 qu
h.

0.41 mmol ),
or obenzyl am ne

(

0.52 g,

mxture was diluted with water,
W|th wa‘?"él”:’ ¥Hen diethyl ether,

0.41 mmol ) i

and then dried

0.41 mmol ),

0,34 o )
NVt Jeptenben20 061 37 mol )
14" -

undePCHER% T 0 gi ve 55=1

n DMF (2 nlL) stirred for

filtered, and the solids washed

(0.12 g) as a pale yellow SO|Id M5 cal cul ated MtH. 457. 2661 found
Schenre 6 OOHO M SNM M FMF Hpy-SSpy_ ON PPhs N

457. 2666.

CHa CH3 1=4 2-1 CF3 HZN O H CFs

\' M N\

Me Agp

ffj* yclli:113-t-" H

10 Me 6-1_ 15 -54 6 Septenber 2006 WO 03/077919 PCTI US03/ 08277 EXAVPLE 2

mmol ) and tgi phenyl phosphine (1.2 g,

Step A HN F
S (Pyridin-2-y1)-2-1 0ir 0~ met hyl - 330KE53.
carbothiqate (2-1) 5 A ¢ure of 11-44 (0.80
2,2'-ditHhiopyrnidine (1.0T g, 4.6
mol ) in|to}juéne (10 nlL)twas stifred ggfl%%;as
sol vent, |the golidsyyerejsuspended i 1% dene
di et hyl gqther| The solNgs™ere coll ected by fi
di ethyl dther| and the ed ungler vacuumto
yel | ow sqlid. o "
5 I = 440.2747
& CHg
6 HN/\O\ 4572645
F
7 HN | ° 429.2536
/
8 HN I s 445.2302
/
9 T 507.2637
HN/\©
H
10 HN/YN 479.2829
I
N
11 h{c”s 493.2966
HN/\“II/
A
12 N/ﬁ/N 493.2175
by |

-56-

-aza-5a-androst-I|-en-17(3-

g, 2.30 mol),

4.6

Fol | om ng evaporation of the

(5 nm) and diluted with
|tration, washed with
give 2=1 (0.12 g) as a pale




10 M5 cal cul ated MrH 443, found 443. Step B:

N- (2-Tri f1 uor onet hyl phenyl ) - 2- f I uor o- 4- met hyl - 3- oxo- 4 &FeRteger 2006
androst-1|-en-175-carboxam de (6-1) A mixture of 22=1 (0.25 g, 0.57 nmmol),
2-trifluoronethylaniline (0.18 g, 15 1.13 mmol) and silveréll) triflate
(0.15 g¥O8¥PW¥mol ) in dichioronethane (3 m) was sPEFP¥E827 h. Fol | owi ng
evaporation of the solvent, chromatography of the residue on silica gel
(hexanes to Et OAc as eluent) gave 66=1 (0.12 g) as a pale yellow solid. M
cal cul ated M+rH. 493. 2473, found 493.2470. 20 Exanples 3-50 in Table 1 were
prepared in a simlar manner as Exanples 1 and 2, but using the
appropriat%ganine to geneflat e the Cargﬁﬁﬁg]dé' TABLEI 2 RONR3Z M F
M H N H 25 ¢ Mass 5pec? Measured [ MtH] -55 6 Sept enber
2006 WD |03/077919 PCTJ USQ3/ 08277 3 457.2663 |HN~~I \ F cl 4 459.2205 HN

5 440.2747 Hf\YI® N 4572645 F
CFg
14 fs 5132450
HN/\I/N
|
Cl
15 S 509.2947

HN/\I,/N
]

OCH;

16 HN/\"_/S 406.2410
| _

17 HN/\CD 497.2825

18 ”N/YS 446.2278
L)

19 465.2910
HN

20 465.2911
HN%’. :

21 “N’\[(S 460.2436
J{
Hg
22 HN’\]%\S 446.2274

Ne/
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7 HN1 0 429.2536 8 HN |

s 445.2302 9 F3 507. 2637

HN 10 HN~-N 479. 2829

N/ \ 11 JCH3 493.2966 HN~- 12 N-N 493.2175 CHg N - 5&-Jerismbert®@bher 2006

WO 03/ 077919 PCT/ 13S03/ 05277 %43 13 5612873 HN'TI

HN~-N N _Cl

21 HN---' |

15 / CH3 509. 2947

N CF3 14 /OHS 5132450

HN~-N N OCH3 16 HN' Ys 496.2410 N 17 HN O |
\\ 497 WRYHITII\, 18 HN S~ 446.2278 19 | 465.2910 HEUBMBD911 HN4, |

460. 2436
23 HN 5> 446.2274
| )
N
24 “N’\Q 429.2555
S
25 HN = 445.2319
e,
2% HN’\E\ 4432815
/
N
YH,
27 N 455.9826
7 /NH
==N
28 " N/CHS 443.2809
/\J[/\)
29 “N’\I/O 430.2509
1) |
30 HN_CFs 431.2325
31 T Fs 527.2061
HN.
Cl
32 ”N\QD 455.2714
CHy
33 “”\O/OC“S 439.2750
34 fHs 439.2750
35 ””UCHS 439.2754
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H3 22 HN 446.2274 -57 6 Septenmber 2006 WO 03/077919 PCT/ US03/ 05277 23
HN-S 446.2274 24 HN-429. 2555 25 HN- 445.2319 26 HNOSeptember 6895 N -3
27 N 455.2826 NH ~N 28 /CH3 443.2809 HN---yN 29 HN 1 430.2509 30

HNC. . CEF3 431. 2325 31 CF3 527. 2061

HN Ci

32 HN I \\ 455 2714 CH3 33 HN (

\\ O3 VRSHMY 34 OH3 439.2750 HN 35 HN | \\ CH3 YSYUSIEHRTT 58 6
Sept ember 2006 WD 03/077919 PCT/ US03/08277.36 HN ( \\ 425.2611 37 F

443.2503 HN\ HN \\ F 38 443. 2505

36 HN\O 425.2611
F
37 | 443.2503
HN
38 ””\O/F 4432505
39 ”N\©\ 4432504
-
40 T 4772114
HMN
Cl
41 T 461.2420
HN
F
42 g 4532920
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39 HN | \\ 443.2504 F 40 F 477.2114 HN C 41 F 461.2420 HN F 42 CHS

453.2920 HN C 453.2920 43 CH\ HN 44 HN H o 447. 3032 Sepiembend@96447. 3043
46 HN7 497.2813 59 6 Septenber 2006 WD 03/ 077919 PCTI US03/ 08277 47 HN H o
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Cl MeO Me LDA H EN(SOQ2Ph)2 Cs2C03, DM ON = CHH 3-3 (PBM =

4- et hoxybenzyl) -60 6 Septenber 2006 WO 03/077919 HCHpleshsy J¥977 0 O
oPBM Me e Me MFi.,. TFA :xelOH HCONH CH3 3-4 CH3 33=5 OF F M N H2N
M H EDC, HOAt O N H Me 7-1 EXAWMPLE 51 5 Step A

4- Vet hyVO8¥4%Y24- aza- 5a- andr ost ane- 170- car boxyl i ¢ acPeP¥389§27To o
suspension of 3 1(13.2 g, 39.82 mmol) and EtOH (200nl) was added LiOH (2
g, 47.8 mmol, dissolved in 20 M H20). To the solution was added 10% Pd/C
(1 g9) and then the m xture was stirred under 1 atmH2 for 4.0 hours. The 10
reaction was filtered through a celite pad and then concentrated. To the
residue was added IN HCl. grhe solid that formed was colghected, washed with

Et 20 and then dried under BBM o give 3-2 (10.5 g) a\aomMite solid.
Step B: 4- Met hyl - 3- oxo- 4-142d- 5a- andr ost ane- 170- car boxyMecf acid 4- 15
uspension of 3_2 (10. 121\ 48 mmol ) and DMF

met hoxybmM ester ﬁ
(200 - M) was e

F., F
. TFA 7,
] CH.Cl,
0] N = z
" o N3
CH; 34 CHy 35
F
F
HoN
—_—
EDC, HOAt
EXAMPLE 51
5
' Step A: 4-Methyl-3-0x0-4-aza-5o-androstane-17B-carboxylic acid (3-2

: To a suspension of 3-1 (13.2 g, 39.82 mmol) and EtOH (200ml) was
- added LiOH (2 g, 47.8 mmol, dissolved in 20 ml H,O). To the solution was added
10% Pd/C (1 g) and then the mixture was stirred under 1 atm H; for 4.0 hours. The
10 reaction was filtered through a celite pad and then concentrated. To the residue was
. added 1N HCl. The solid that formed was collected, washed with Ei»O and then diied
- under vacuum to give 3-2 (10.5 g) as a white solid.

Step B: 4-Methyl-3-ox0-4-aza-5¢-androstane-17§-carboxylic actd 4-

15 methoxybenzyl ester (3-3 )
: To a suspension of 3-2 (10.5 g, 31.48 mmol) and DMF (200 ml) was
added Cs»CO3 (10 g, 47.8 mumol) and 4-methoxybenzyl chloride (5.9 g, 37.78 mmol).
The mixture was heated to 60°C overnight. EtOAc was added, and the mixture was

- washed with IN HCI, brine, dried (MgSO,) and concentrated. The residue was

20 trituated with EtOAc and then filtered. The solution was concentrated and the residue
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added Cs2C3 (10 g, 47.8 nmmol) and 4-net hoxybenzyl chloride (5.9 g, 37.78

nmmol). The m xture was heated to 60C overnight. Et oA TRt and t he

m xture was washed with IN HO, brine, dried (MgSO4) and concentrated. The

residue was 20 trituated with Et QAc and then filtered. The sol ution was

concentY&P¥H™Ad the residue -61 6 September 2006 XABEPHRTD19

PCTI US03/ 08277 subjected to chromatography on silica gel (hexanes to Et QAc

as eluent) to give 33=3 (7.22 g) as a white solid. M cal cul ated M+H:

454.6, found 454.3. 5 Std

2a- Fl uor o- 4- net hyl - 3- oxo- 4- aza- 5a- androst -1 - ene- 17p-carboxylic acid

~ 4-met hoxy@@@]wédmm@ma{ogmﬁh dsiBeaSsel ek 28s ©f BOAZ s Glénilto gibe B3l ) in THE
(100 ni) -78CV\I€}_§1 alﬁijedya solution of 1.5 MIDA in THE (12.7 nL, 19.05

nmol ) drogév?%%)aé‘\?e‘? B§¥in and then stirred for 1 h. A solution of

FN( SC2Ph) M§ éalélajed MOHOS5hvdduyndidi4.FHE (40 10 nl) was then added over 20

mn. After 30 mn, the cooling bath was renbved and the reaction was

stirred for 14 It Et20 was added and t hen washed with water, saturated

aqueous sSHERGh hy dr SyEReRrhBRREE3-08e-thiea-Surndsest-d wasdilf-caherylifen

- concentrated. Chrongidgmathbyybenzs edier@d4yel (hexanes to Et OAc as el uent)

gare 3 L3 9 Ao BRI 8305, 18 whil) R A (b BT Y wih72- 6. Tound

2a- Fl uor o-addedrtspiptiooiokd MILRDAdn THF (B dmbs 12.05 wmel) drepviser yex3l o acid ( 3-5)

- To a sol Uh@PmeRbtirdadol Br. 1A Geluferndt FREO,PHP (L o5 2Bo1Min TS 0added 20 TFA
(10 m é Af t)er ﬁlo m%gt es, the | ut | on \él\as éon%gnt rated and then
azeot M8pedPLIias fep afidrdoxer 2P ain, ﬁeﬂ%’% egpling gl drasierpeysdnd ang ¢ hen
washed wi the rbddtibiChwas stivred fier, 14dv iBeAD ¢AQLEADE) andnkbntwshedowiticwnier,at ed t o gi ve
33=5 (2.1 ' sol | ; : nd 352.2. 25 Step
E N-(2- Ffﬁﬁﬁa%gﬁﬁ%f‘%’f‘ 1y %‘@?%%‘40%%?@?°ﬁ94§§§4>§“%%§“5a
andr ost ané&oncprirases: dwermategsaniy.onpilisa gelkaxpres o4 Etf A5 as@luept) gave@-285 nmol ), EDC
(0.066 g, (§21gﬂasrgm&],esssb@\t (0.047 g, 0.34 mol ), NWM (0.13 ni, 1. 14 nmol)
and 2-flu nzyl amne. .. (0.52 .41 mmol ) in DWMF (2 nmL) stirred for 14
h. Th&gn‘i ﬁ%?aicﬁgcf@+ﬁﬁ%7@aﬁqug’§%gmter, filtered, and the solids washed
with water, then diethyl ether, and then dried under vacuumto give
7=11(0. 128% #S a pﬁ*—ﬁu&%u—ﬂé‘c@pﬁ-bgo—4—aza-5a-androst~1—ene—17[3-carboxylic
acid (3-3)
To a solution of 3-4 (3.1 g, 6.57 mmol) in CH,Cl; (20 ml) was added
20 TFA (10 ml). After 30 minutes, the solution was concentrated and then azeotroped
with toluene. The residue was dissolved in CH,Cl, and then washed with 1IN HCl,
brine, dried (MgSO;) and then concentrated to give 3-5 (2.1 g) as white solid.
MS calculated M-+H: 352.5, found 352.2.

!

25 StepE: N-(2-Fluorophenylmethyl)-2-fluoro-4-methyl-3-oxo0-4-aza-5a-
androstane-17B-carboxamide (7-1)
A mixture of 3-5 (0.10 g, 0.285 mmol), EDC (0.066 g, (.34 mmol),
HOALt (0.047 g, 0.34 mmol), NMM (0.13 mL, 1,14 mmol) and 2-fluorobenzylamine
- (0.52 g, 0.4]1 mmol) in DMF (2 mL) stirred for 14 h. The mixture was diluted with
30  water, filtered, and the solids washed with water, then diethyl ether, and then dried
mnder vacuum to give 7-1 (0.12 g) as a pale yellow solid. ' '
MS calculated M+H: 459.2818 found 459,2812.
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M5 cal cul ated MtH: 459. 2818 found 459.2812. -62 6 Sept nbeli) |2:%00%g WO
03/077919 PCT/ US03/ 08277 Scheme 8 OO0 OH M S N M PigLex0U0
PY-S-S-Py H N PPhs CN=CH3 CHH 3=54-1 CFS ZNOHCF3 1\ M N)d M
[ Ag(Olf)2 Fa,. H NH M 8-1 EXAMPLE 52 5 Step A

S- (Pyr iVREYP) - 2a- 1 uor o- 4- met hyl - 3- ox0- 4- aza- 5a- AW BEPERE. 17 3-
carbothioate (4-1) Wilizing the procedure described in Schene 4,4-1 was
prepared from 3-5. M cal cul ated MtH: 445, found 445.1. 10 Step B:
N-(2-Trifluorophenyl)-2a-fl uoro-4-nethyl - 3- oxo- 4- aza- 5a- andr ost ane-
17B-carboxam de (8-1) Utilizing the procedure described in Schene 4, 8-1
was prepared from 4-1. M5 found Nchkmel®5.2624. 15 Exanpl es 53-67 in Table
2 were prepared in a simlar nmanner as Exanples 51 and 52, but using the
appropriate amne to gen€ate the carboxam de.

OH N
‘ B
=

py-S-S-py,

PPhg
CF3
EXAMPLE 52

5 StepA: S-(Pyridin-2-yl)-20-fluoro-4-methyl-3-0x0-4-aza-50-androstane-17p-

carbothioate (4-1)
Utilizing the procedure described in Scheme 4, 4-1 was prepared from
3-5. MS calculated M+H: 445, found 445.1.

10 StepB: N-(2-Trifluorophenyl)-20-fluoro-4-methyl-3-oxo0-4-aza-50-androstane-
17B-carboxamide (8-1)
Utilizing the procedure described in Scheme 4, 8-1 was prepared from
4-1. MS found M+H: 495.2624. |

5 Examples 53-67 in Table 2 were prepared in a similar manner as
~ Examples 51 and 52, but using the appropriate amine to generate the carboxamide.
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-63 6 Septenber 2006 WO 03/077919 PCT/ US03/08277 TABLE 2 0 R3. N, R4 M Me
Fi 0,,, H NHM Ex. NR3R4 Mass spectrum Measured [Ovigmfenhsr 2446 \\ F
459.2811 54 HN | \ 459.2807 F 55 HNC /N 481.2970 56 /~H3 495. 3122
HN-~YN 57 HN cF3 433.2478 58 HN---11J 448.2433 |IN | 59 HN 431.2715 60
HN s 4dY03%3919_ 64 6 September 2006 WD 03/ 077919 PCIFUEIIPHE277 61 CF3
509.2786 HN HN | \\ OCHs 62 457.2874 63 HN | \\ 457.2873 CH3 64 C
461.2374 HN

TABLE 2

Ex. NR*R* Mass spectrum
Measured [M+H]

53 HN/UF 459.2811
54 “Nn . 459.2807
F

55 HN/\I/N ‘ 481.2970

56 HN/\I/N/ 495.3122
]

57 HN""¢r, 433.2478

58 H“”ﬁrs 448.2433
L)

59 HiY 0 431.2715
L/

60 HN 5 4472479
L/




65 CF3 386.957 HN\ 66 CH3 455.3082 HNt 67 CH3 455.3078 HN | / EXAMPLE
68 Oral Conposition 5 As a specific enbodi nent of an Soyenfem® 8ition of a
conpound of this invention, 50 ng of a conmpound of the present invention

is formatted with sufficient finely divided |actose to provide a total

anmount YR 0¥MBP12 o 590 ng to fill a size O hard gelaﬂ“ﬂ“@gﬂgﬁrk. 10 -65 6
Sept enmber 2006 WO 03/077919 PCT/ US03/ 08277 EXAMPLE 69 Transdernmal Patch
Formul ati on | ngredi ent Amount Conpound of formula | 40 g Silicone fluid
45 g Colloidal silicone dioxide 2.5 g The silicone fluid and conpound of

structural fornmula | are m xed together and the 5 colloidal silicone
di oxi de i|s .addled To I NCrea&E Vi scoméﬁ? ﬁée terial is then dosed into a
subsequentl@ eat seal ed gol yneric | ?I e conmprised of the foll ow ng:
pol yest er| rel gase ¥¥ne RN cont act adhesi ve] conposed of silicone or
acrylic |polymers, a co menbrane which isf a polyolefin (e.g.
pol yet hyliene, |pol yvi nyl ~a€et at e| or _pol yur et ha\ne), and an i nperneabl e
backi ng n"erégrane adeof_aCPbl yest er 4392404l tilfam nate. The resulting
| am nat ed sheet is t ut into[10 cnR patchegs. For 100 Patches. EXAMPLE
70 15 Sypposiftory | Rgredi ent Ampunt Conpound of structural formula I 25-g
Pol yet hylfene—giryceN10Q0 1481
yethviiels 91y m\@ﬂ v 457.2873
CHa
64 7 461.2374
HN. i
65 i 386.957
HN. :f
CH :
66 T ? 455.3082
HN’*\T:::]
67 7o 4553078
EXAMPIE 68
Oral Composition
5 As a specific embodiment of an oral composition of a compound of

this invention, 50 mg of a compound of the present invention is formatted with
sufficient finely divided lactose to provide a total amount of 580 to 590 mg to fill a
size 0 hard gelatin capsule.

10
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Pol yet hyl ene gl ycol 4000 494 g The pol yet hyl ene glycol 1000 and
pol yet hyl ene gl ycol 4000 are nixed and nelted. The cohddaebenf00§t r uct ur al
formula | is mxed into the nolten m xture, poured into nolds and all owed
to cool. For 1000 suppositories. 20 EXAMPLE 71 |Injectable solution
| ngr edi ¥ROM Bt  Compound of structural formula | BCHUSEWFLring agents
g.s. Propylene glycol 400 ng Water for injection 600 nL -66 6 Septenber
2006 WD 03/077919 PCTI US03/ 08277 The conmpound of structural forrmula | and
buffering agents are dissolved in the propylene glycol at about 50C. The
water for injection is then added wth stirring and the resulting solution
is filtered, filled into anmpul esExzaabErlgand sterilized by autoclaving.
For 1000 Ampul es. 5 EXAMPLE 72 |njectable solution Ingredi ent Anpunt
Conpound of structural formula | 5 ¢ Bufferlng agents g.s. Magnesium
angdoniyah Patchi £ e ; onpound of
structural la I, nagne5|un1sulfa ptahydrate and 10 buffering
agents arégégggglv d |q ﬁhe wat er forgﬁ%?gétlon with stirring, and the
resul ting SYrRAUNd At fosmylals o eq, filleﬂﬁgnto anpoul es, sealed and sterilized
by aut oclSilitangflufdor 1000 Anpoules Th&gfollomﬁng assays were used to
characteri . of the sue sel ective androgen receptor
modul at orsé(ﬁ]f"g‘{gﬁSe“ﬁ‘?"trn \séle"% % hvent | on %E%w TRO AND | N VI VO ASSAYS FOR
| DENTI FI CAlecilicope oung ofistrapimpel fmorelyi Fe mixedfpertptpndibat i t e- based

Radi ol isgandnbdariiResSI@bLiaéE8%edab ifeRAROHAEsIA FinBintaYerfaPi then dosed
into a subsequently heat sealed polymeric laminate comprised of the following:

polyester release liner, skin contact adhesive composed of silicone or acrylic

polymers, a control membrane which is a polyolefin (e.g. polycthylene, polyvinyl

acetate or polyurethane), and an impermeable backing membrane made of a polyester
10  multilaminate. The resulting laminated sheet is then cut into 10 cm? patches. For 100

Patches.
EXAMPLE 70
15  Suppository
Ingredient Amount
Compound of structural formula I 25g
Polyethylene glycol 1000 1481 g
Polyethylene glycol 4000 494 ¢

The polyethylene glycol 1000 and polyethylene glycol 4000 are mixed and melted.
The compound of structural formula I is mixed into the molten mixture, poured into
molds and allowed to cool. For 1000 suppositories.

20 EXAMPLE 71
Injectable solution
Ingredient | Amount
Compound of structural formula I 5g
Buffering agents g.s.
Propylene glycol _ 400 mg
Water for injection 600 ml.
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20 Endogenously Expressed AR Materials: Binding Buffer. TEGM (10 nM
Tris-HC, 1 mM EDTA 10% gl ycerol, | mM beta- necapt oetthamismben2006m Sodi um
Mol ybdate, pH 7.2) 50% HAP Slurry: Cal bi ochem Hydroxyl apatite, Past Fl ow,

in 10 MM Tris, pH 8. 0 and 1 nmM EDTA. 25 Wash Buffer: 40 mM Tris, pH7.5,
100 miviWK@0307918\ EDTA and 1 mM EGTA.  95% Et OH Met hyPe¥V¥A8 %5 he,

[ 17a- et hyl - 3H], (R1881*); NEN NET590 Methyltrienolone (R1881), NEN NLP0OO5
(dissolve in 95% EtOH) D hydrotestosterone (DHT) [1,2,4,5,6,7-3HN)] NEN
NET453 30 Hydroxyl apatite Fast Flow, Cal bi ochem Cat#391947 -67 6 Septenber
2006 WD 03/077919 PCT/ US03/ 08277 Ml ybdate = Ml ybdic Acid (Sigma, ML651)

wﬁc&g 423'Fl§mioinpbu1|1d o sgucrdi ﬁmﬁ?%n&?ﬁﬁnﬁ%@?@ aﬂel:gs”sérvg@ﬁ)thav/ 23.8 gﬂ\/llo "

n Ol. C et.e.ne L conc.
(1M Hepes)‘g%hr‘}%l E‘]i'f E%é&ﬁiﬂoﬁw&aﬁ?f%l oﬁl%thﬁ‘?_a‘td% P8 unan i nsulin)
10 .tg/nL mdt@@amwg@ut@ahmlmﬂeﬁﬂaﬂﬁmlﬂ)es, SaledrindERBLES yma F2442) 10%

10 1 nL H&t@dvmg @%pgm&h%ﬂ&.o g /nL G bco#15710-072) Cell Passagi ng:
Cells ( R E-, et al uropean Journal of Cancer, 30A: 484-490 15
(1994)) are rinsed twice in PBS, phenol red-free Trypsin-EDTA is diluted in
the sanme PBS 1:10. The cell |ay@xAMPEER2Nnsed with 1X Trypsin, extra
Trypsin is poured out, and the cell layers are incubated at 37C for - 2
mn. The flask is tapped and checked for signs of cell detachment. Once
the cells kmgmmﬁmngmndp off the flask the conplete nedia is added to

kill the twkppsiene The cells are countggw%tthls point, then diluted to 20

the appropylate n I on nd spl Lt 1nto flasks or dishes for further
cul turing ¢ rﬂ%‘i’f&ﬁf’g% é’ ‘{i% d| | ut i Sﬁ) Preparation of MDA-MB-453 Cel |

Lysate Buffering agents
Magnesium sulfate heptahydrate 100 mg
Water for injection ‘ 880 mL
The compound of structural formula I, magnesium sulfate heptahydrate and

10 buffering agents are dissolved in the water for injection with stirring, and the
resulting solution is filtered, filled into ampoules, sealed and sterilized by
autoclaving. For 1000 Ampoules.

'The following assays were used to characierize the activity of the
15 tissue selective androgen receptor modulators of the present invention.

IN VITRO AND IN VIVO ASSAYS FOR IDENTIFICATION OF COMPOUNDS
WITH SARM ACTIVITY
1. Hydroxylapatite-based Radioligand Displacement Assay of Compound Affinity for
20 - Endogenously Expressed AR Materials:
Binding Buffer: TEGM (10 mM Tris-HCI, 1 mM EDTA, 10% glycerol, 1 mM beta-
mecaptoethanol, 10 mM Sodium Molybdate, pH 7.2)
50% HAP Slurry: Calbiochem Hydroxylapatite, Fast Flow, in 10 mM Tris, pH 8.0 and
. 1 mMEDTA.
25  Wash Buffer: 40 mM Tns, pH7.5, 100 mM KCl, 1 mM EDTA and 1 mM EGTA
95% BtOH
Methyltrienolone, [170-methyl-3H], (R1881%); NEN NET590
Methyltrienolone (R1881), NEN NLP005 (dissolve in 95% EtOH)
. Dihydrotestosterone (DHT) [1,2,4,5,6,7-3H(N)] NEN NET453
30 . Hydroxylapatite Fast Flow; Calbiochem Cat#391947
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When the MDA cells are 70 to 85% confluent, they are detached as 25

descri bed above, and collected by centri fugl ng at 100(§§fp¥e§}bﬂl@(’ﬁ1 n at 4C
The cell pellet is washed twice with TEGM (10 mM Tris-HCl,1 nM EDTA, 10%
glycerql, 1 M beta-nercaptoethanol, 10 nM Sodi um Mol date pH 7. 2).
After tFRO7A4P wash, the cells are resuspended in 0308227 concentrati on
of 107 cells/nL. The cell suspension is snap frozen in liquid nitrogen or
et hanol /dry ice bath and transferred to 30 -80C freezer on dry ice. Before
setting up the binding assay, the frozen sanples are left on ice-water to
just thaw (-1 hr). Then the sanples are centrifuged at 12,500 g to 20, 000
g for 30 way%t%om&cW{%émil@SE used to set-up assay right away. |f
usi ng 50 JPern he test compound can be prepared in 50 pL of

t he TEGM &f or Multiple Conmpound Screening: -68 6

Sept enber 2006 RPWD 1640 (G@:1 11 885:055)3023.8 82V NaHLOFELwMb Lfgf waming prepared, and
t he i sotope-co ure ared in the follow ng order:
BOH (2% fi nal @%)%dé‘e‘%f? ‘?"%ﬁé“e%é‘éact éjﬁl%f—‘f R1881 or 3H DHT (0.5 nM fi nal
Conc. Bn react 1@mL @NoHepes)TEGM | eg. sanples, 200 L (100 x 2) of
Et OH + 4.25 pLsedy dodnsik-dripB81 st ock 4m&800 [tL 5 (100 x 23) 1x TEGM . The
conpound is serial d|Iu if ing final conc. is 1 M and

t he conpound i@‘si mﬁﬁwaﬁ%@ %@%E?‘B%m icate sanples, 75 L of 4x1
‘pPM solution is rrademd)‘(tlIQHﬂlQafbumﬁﬁnMOl?é%aﬁded to 72 L of buffer, and 1:5

serial diluti 1 tracg d 25 L conpound solution are
. O to%ﬁ@ﬁgﬁm

first m xed 1 d by a t|on of 50 pL receptor solution.

et
The rdfction i $me pln}gfminq@éﬁm@bun br:fOeHg fAplat about 200 rpm and i ncubat ed
~at 4C overni ght. 10@113[»,0#157@%2)HAP slurry is prepared and added to the
i ncubated reaction which is then vortexed and incubated on ice for 5 to 10
m nutes. The reaction mxture is vortexed twice nore to resuspend HAP
whi |l e |nctﬂﬁﬁtﬂ_ﬁ§gglﬂ&act| on. The sanples in 96-well format are 15 then washed

in was h bUf fer usi ”Qell?lﬁal'fk' ’Eeéﬂ\ﬁt Eﬂl‘&bé&ﬂ'l&ﬁﬁai%f ChRey, %515\‘34840196'[ e washer
(Pack 25 washi n %%tsz rs HAP ’I&f é | i gand- bound
expr e (}%9 R nSEe TN phegg IWP@P °The HAP
pel I et on PBISel: 1. i THeeell Ryaxrt erelrﬁmdmiﬂbBXEtlyme éxtl‘éfl‘rjﬁpsmfls MM@I NT (Packard) .
scintilli N [
m Cr osci n?ﬂ}‘? f‘h% Flg%y%oun?ﬁe&ﬁ [gﬂt%ﬁ@%?& nga ﬁ%kqgtaép % ?e KK usi ng R1881
‘as a ref ederfigs Oﬁ'Fﬂ;Hsﬁ@@Clgé‘Fréc Pingeethe prlls begin to dide pf ghe flask, the Complete

media is added to kill the trypsin. The cells are counted at this point, then diluted to

20  the appropriate concentration and split into flasks or dishes for further cultuting
(Usually 1:3 to 1:6 dilution).

Preparation of MDA-MB-453 Cell Lysate
When the MDA cells ate 70 to 85% confluent, they are detached as

25  described above, and collected by centrifuging at 1000 g for 10 min at 4°C. The cell
pellet is washed twice with TEGM (10 mM Tris-HCI, 1 mM EDTA, 10% glycerol, 1
mM beta-mercaptoethanol, 10 mM Sodium Molybdate, pH 7.2). After the final wash,
the cells are resuspended in TEGM at a concentration of 107 cells/ml.. The cell
suspension is snap frozen in liquid nitrogen or ethanol/dry ice bath and transferred to

30 -80°C freezer on dry ice. Before setting up the binding assay, the frozen samples are
left on ice-water to just thaw (~1 hr). Then the samples are centrifuged at 12,500 g to
20,000 g for 30 min at 4°C. The supernatant is used to set-up assay right away. If
using 50 uL of supernatant, the test compound can be prepared in 50 pL of the TEGM
buifer.

35  Procedure for Multiple Compound Screening:
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nodul ators of the present invention displayed | C50 val ues of 1 m cronol ar
or less. 2. MWPI Pronoter Suppression. Transient Trar%$e@E?ET}b6h29Q§say
(TRAMPS). Hep®& cells are cultured in phenol red free MEM containing 10 %
25 charcoal -treated FCS at 37C with 5% C02. For transfection, cells are

pl at ed ¥P 3439800 cells/well in 96 well white, clear PEEPYSHY ates. Twenty
four hours later, cells are co-transfected with a MW1 pronoter-| uciferase
reporter construct and a rhesus nobnkey expression construct (50: 1 ratio)
usi ng FUCGENE6 transfection reagent, follow ng the protocol reconmended by
manuf acturer. The MMP 1 pronoter 30 luciferase reporter construct is

generated by insert ilﬁﬁ"E@iMBuf‘?éﬁiEﬁ{g}?M@}aﬂtﬁgg&g e—c%rﬁ@%ﬁ?%a)(mﬂ(@é +63) into

pA.2 |uciferase reporter constr Pr onega) d a rhesus nkey AR
expr essi on's PEREEd Hbqom %‘gloﬂ’&gé?f‘é@cr'egtqf&n Co BRRYcTREEDERIOR 37 T 0Bh glI;Iéct or

(St rat ager)ss! GeBHDHAT 0.5 mﬁmwm?:l hue:e:doﬁ)cahdM'Iml S[eprHbr 16N t1 g eated with
t est co nMo. - e- -acetate
(P . o oS 208, R0k SFGSEROLA 200 B, RO Shtlont SO bl 152 2

- conpouritls @P@x 2AdkxdI EEM]-nThe copposndde parishy dilutod 6@, Hatutny ey omo. is

concentsat o afihE somindisiRDIRL Of sltii/ith biRa@ 3l 3 @ bEIONS. ndl at
concentrati.Qn , . . .

| OX added H% S98BOHis %PW%?@B?PAO&%F%&Q?%J%&%@P& ’?ﬂ)éilli:-!)?’e“@el Is are

further culitiped for an additional 48 hours. Cells are then washed tw ce

with PBS and I ysed by, ageing 188 dacOlnd ¥3irScdlobffschlitn o BLQHRGR) L0 Lhe

wel |'s. The luciferaSe activity is nmeasured | [1" Tormat using a
1450 MG gnesther. fellowaddmadditien B0 1L et selvben. Teupastionisgentlest conpounds
s prleslenhﬁéd,apmémycso b sHo000frpin46d frebinsd ashwa‘}egﬁglg_mmn@;d?we%szi nul at ed
contro : a al,ues are report Tl ssue, sel ective

andr ogen %&EIPW lsrﬁgﬁfﬁ%d%&gﬁaggﬁ{hﬁgmﬁﬁ%%ﬁ? PRV il%{lilﬂlé%(fff&é% e repression
typi cal | y anidinsubaitthorcice faslSde 1E0BMiesa TheradDnanigtugnia xonakd Bgcgr eat er t han
about  50%yoRed RERDGRE AR whiteWe@afittg FeBetioll IThé §a:1§ﬁ1esﬁgps-we11¥om_ﬁ%9f eaux JM

A, " Fi r h t r.r r sl I N IV h
e Fnt SRt Vbl mogh RYGTASE TR PR Sh meH it I AR Ve o AP
al eg?g,s; (MhdkardnOieccwashinlg. prdcéss @i&&g%}(ﬁeﬂ&@ontagﬁqg lf‘gahmbtkﬁ(r: t Jbr PEE gr zi el
p1r otein i ﬁe?glr%%’gg ?%%‘ﬁ?étogj Ilrllj‘lé;‘\%/b:g"lg8 ?gﬁgﬁﬁﬁﬁ% @rgc%atrcgf gﬁ E%Ghrr%r?g% Tedi at ed
down- nodulfédter plateds ingehatacwireT0uL SPVIRGICINT (Bagkendd saiwgillint f$0J. Bi ol . Chem
271: 2390 niga@d Berork 98M) counted on the TopCount microscintillation counter (Packard).
- 20 JCs¢s are calculated using R1881 as a reference. Tissue selective androgen receptor

modulators of the present invention displayed ICs¢ values of 1 micromolar or less.

2. MMP1 Promoter Suppression. Transient Transfection Assay (TRAMPS).
HepG2 cells are cultured in phenol red free MEM containing 10 %
25  charcoal-treated FCS at 37C with 5% CO2. For transfection, cells are plated at
10,000 cells/well in 96 well white, clear bottom plates. Twenty four hours later, cells
~ are co-transfected with a MMP1 promoter-luciferase reporter construct and a rhesus
monkey expression construct (50 : 1 ratio) using FuGENEG transfection reagent,
following the protocol recommended by manufacturer. The MMP1 promoter-
30 luciferase reporter construct is generated by insertion of a human MMP1 promoter
fragment (-179/4-63) into pGL2 luciferase reporter construct (Promega) and a rhesus
‘monkey AR expression construct is generated in a CMV-Tag2B expression vector
(Stratagene). Cells are further cultured for 24 hours and then treated with test
compounds in the presence of 100 nM phorbol-12-myristate-13-acetate (PMA), used
35 toincrease the basal activity of MMP1 promoter.' The compounds are added at this
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3. A Mammal i an Two- Hybrid Assay for the Ligand-induced |Interaction of N
Term nus and C- Term nus Donai ns of the Androgen Recept P(%ﬁ’éh?@@ Mode)

Thi s assay assesses the ability of AR agonists to induce the interaction
between the N-term nal domain (NTD) and Cterm nal donmain CTD) of rhAR
that YOP¥IHRts the in vivo virilizing potential MENEO¥FBY activat ed
androgen receptors. The interaction of NTD and CID of rhAR is quantified as
| i gand i nduced associ ati on between a Gal 4DBD-r hARCTD fusion protein and a
VP16-r hARNTD fusion protein as a mamalian two-hybrid assay in CV-1 nonkey
ki dney cells. The day before transfection, CV-1 cells are trypsinized and

counted, gagnaa ety Rhoohedh 80yl gp@u;ﬁgﬁg a{avmefgam?ﬁmvmmh pl ates or

| ar ger e next mor ni ng,

CVv-1 cel | &/Hifevolups %ﬁ?‘%’étlgamrﬁ]ﬁeﬁ 06 dpt EX addsdhte HQmistolitess?fon construct
expressed mﬂaihiﬂreh(ﬂ}anﬁi%ﬁelbaca}s ar@fmatoamed BB AddiNGNR648 KduAR ONIP f usi on

const ruct es uphder d. pRR (Gal 4
responsi vea? %tﬁél %S(riase Kr:ﬁe‘m('):h e? cég%ed aﬁﬁlﬂg 5%3 :?gf“%sll Lﬁﬁ/—\l\/l NE PLUS
reagent ( Gr@cmaBrithe wells c’ﬁlwhglf@naae qshmsera meesured/io 286 Sefitfomse psidDod6 WO

03/ 07791 IE?E*B%@Q%‘Qﬁ (b ERREPRAS s Re SN Ut cAbidsye DNA admi xture
(0]

- OPTI - I\/EM BiFsRs $8r3PPY w&&?&x%ﬁg&%ﬂ%ﬂé “%%gﬁg’ﬁ‘f[ﬂ 1‘:{“‘%t Céed E@%Rﬁ) Land

. i'ncubat ed OrﬁB@Eﬂlﬂé WplBescrateporferdT lisses selegBvarndrogen chmﬂﬁnrtﬂhi@u]@ms conpl exed
- DNA. 5 Forfaa E‘lﬁhﬁ%ﬂ@orﬂ%ﬁ#ﬂt&&ﬁ%ﬁ@ﬁ&ﬂg WRRPaBHicbfIREEFRlaluek s di l uted

into 4.6 L OPTI-MEMin a second tube and mxed to formthe diluted

LI POFEETARNAE R xeJush greatprdhan abovlol9ft-exed DNA (above) and the dil uted

LI POFECTAM NE Reagent (above) are conbi ned, m xed and incubated for 15 mn
at RT. Theéeredl umon the cells is replaced wwth 40 L /well OPTI-MEM and 10

L 10 DNA- F J%F’E%Stbrrpl exes are added to each well. The conpl exes are m xed
into the ardvbeaxyePtWilishd atwhdl BatddawtIVE Aowdar IH% Tibgoblast 5h. Fol | owi ng

i ncubati o %rov?tﬂ Gictdr rdcbftbs sz@'aﬁ%icﬁ'?ﬂes]tﬁe/ (sl i?lfé?éﬁhﬁltcroﬁﬁﬁ&ﬁﬂe FCS are added,

follo y I ncubation at 5% C02. ours, the test '
corrpod ds PRt e BipagtipEiaddil eleapent oMok Findogringhls )11%9144@?9 )10 M. Forty

ei ght hours later, luciferase activity is 15 measur ed usi ng LUC Screen

system (T%@A}mg%{% 5I}-%¥\H:g E}]%fog&é'g a%&ﬁ(g g%*p%%&l The assay is

conduct ed T T e¢ seque ion o 50 pL each of
assay sol (ithduegen ¢@ﬂPFQ§\HéQPrb1¥1DaBt§m9Hl§UB aBO‘tni rr@chaAispﬁor steroidbat i on for 40

M nutes  pormone-mediated down-modulation of matrix metalloproteinase expression,”
20 - J.Biol. Chem. 271: 23907-23913 (1996).
3. A Mammalian Two-Hybrid Assay for the Ligand-induced Interaction of N-
Terminus and C-Terminus Domains of the Androgen Receptor (Agonist Mode)
This assay assesses the ability of AR agonists to induce the interaction
between the N-terminal domain (NTD) and C-terminal domain (CTD) of thAR that
25  reflects the in vivo virilizing potential mediated by activated androgen receptors. The
interaction of NTD and CTD of thAR is quantified as ligand induced association
between a Gal4DBD-thARCTD fusion protein and a VP16-rhARNTD fusion protein
as a mammalian two-hybrid assay in CV-1 monkey kidney cells.
The day before transfection, CV-1 cells are trypsinized and counted,
30  and then plated at 20,000 cells/well in 96-well plates or larger plates (scaled up
accordingly) in DMEM + 10% FCS. The next morning, CV-1 cells are cotransfected
with pCBB1 (Gal4DBD-thARLEBD fusion construct expressed under the SV40 early
promoter), pCBB2 (VP16 -thAR NTD fusion construct expressed under the SV40
early promoter) and pFR (Gal4 responsive luciferase reporter, Promega) using
35 - LIPOFECTAMINE PLUS reagent (GIBCO-BRL) following the procedure
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at roomtenperature, |umnescence is directly measured with 2-5 second

I ntegration. Activity of test conpounds is cal cul ated %%epfeﬁ@e@ﬁgﬁ rel ative
to the 20 activity obtained with 3 nM R1881. Typical tissue-selective
androgen rece tor nodul ators of the present |nvent|on di s}gl ay weak or no
agoni stY@HWA®y in this assay with | ess than 50% atfol¥ ill vity at 10
m cronol ar. Reference: He B, Kenppai nen JA, Voegel JJ, Gronemeyer H,
Wlson EM "Activation function 25 in the human androgen receptor |igand
bi ndi ng domai n nmedi ates inter-domain comunication with the NH(2)-term nal
domain," J. Biol. Chem 274: 37219-37225 (1999). 4. A Mammalian Two-Hybrid

Assay For TeBdthREdde® r ;[Elﬁﬂ:ﬁsa -Term nus
Donai ns of 0Qge b &fevhﬁﬁo% Bﬁﬁ%sgggﬁ?gm;;‘g{;% | S laggg assesses the
ability ofP a'%o(ﬂb ’6%‘3&6 BpEgdWehof R 881 on
t he i nt er SALUSRExgent €6 Mm}lmd) Blt[)a:fdmdnﬁﬂedmraommmwmram'r)\mr hybri d
assay in %ﬂ“@vﬁ’ﬁtﬁ?ﬂ%& ove. Forty eight hours after

rea

transfection ed with test conpounds, typically at 10
M 3.3M1 M 0.33 Norewhwal, 64 miPOEEGRAMINE Reagent GGIBEGtBREES 2006 WO
03/ g;é9lt9 Médhﬁ@@lﬂ%@)ﬁpmw% ése?&ﬂdﬁhﬁ%d%ﬂﬁ&ﬁﬂ?&?ﬁﬂh@ﬂ%t?c?f ter : ncubat i on
a a m nut es oni.s ri enol one
(R1881) | sﬁgﬁg%'rﬁ@@ﬁfq?eﬁ&?“ cﬁ‘??c%ﬁf?%ﬂ%“%@fm% )mwﬁﬁdﬁ’!ﬁ%ubat ed at 37C

- Fort y- ei ghtIPQEGCSAMENER cafant (dbeve) s cmnﬂmmdtmxeckaaﬂamﬁtﬂediforﬁnmg LUC- Scr een

system (TRORIDOTHE kit Sibknt BEIHE REACA! wiPARITRAARS R iica fABRUT act urer.
The abjlit t est conpounds oni z the act I'on
-cal cul ngggl%%C%%F%afl@ﬁ#ﬁé@@éﬁgle AYapless are miped iptg the W|th 0.3 nM

R1881 al oneivisgenlycodpoubedsl 287 S&r@@eﬁt Shn¥elitwingintytptiom 20§ di spl ayed

| | h 1
o ool syt d D5 BRESE BRI Bigeg Aot S e BB o (TaveR)
This assayt ég%é&c@%ef\gﬁ’ %Wsoﬁhefeé%‘io% @Wc%ld?%até]éﬂﬁeﬁlm transcription
~from t he Nyldénthfon(s di‘ty'\@ﬁt‘%é‘ﬁér ql?d&ﬁdse@cu@ RN breast cancer

cel | ne t hat aturﬁlééy ex ressem%nan A e _assay neasures 15

i nduct]I on .%qasrg SYSieRy llpwmgé%wan{fwrem reporter gene.
protocol. The assay is conducted directly in the wells by sequential addition of 50 pL
each of assay solution 1 followed by assay solution 2. After incubation for 40 minutes

at room temperatuse, lnminescence is directly measured with 2-5 second integration.
Activity of test compounds is calculated as the Emax relative to the

20  activity obtained with 3 nM R1881. Typical tissue-selective androgen receptor
modulators of the present invention display weak or no agonist activity in this assay
with less than 50% agonist activity at 10 micromolar.

Reference:
He B, Kemppainen JA, Voegel JJ, Gronemeyer H, Wilson EM, “Activation function

25  in the human androgen receptor ligand binding domain mediates inter-domain
communication with the NH(2)-terminal domain,” J. Biol. Chem. 274: 37219-37225
(1999).

4. A Mammalian Two-Hybrid Assay For Inhibition of Interaction between N-
Terminus and C-Terminus Domains of Androgen Receptor {Antagonist Mode)

30 This assay assesses the ability of test compounds to antagonize the
stimulatory effects of R1881 on the interaction between NTD and CTD of thAR in a
mammalian two-hybrid assay in CV-1 cells as described above.

Forty eight hours after transfection, CV-1 cells are treated with test
- compounds , typically at 10 uM, 3.3 uM, 1 uM, 0.33 uM, 100 oM, 33 nM, 10 nM, 3.3
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20, 000 to 30,000 cells/well are plated in a V\/mte cl ear-bottom 96-wel |
plate in "Exponential G owth Mediunt which consists oﬁsﬁﬂté $r 20801 1 r ee RPM
1640 containing 10%BS, 4nM L-gl utam ne, 20nmM HEPES, | Qug/ nL hunman

insulin, and 20ug(nl gentam cin. Incubator conditi oy [ 7C and 5% CO2

The tr 3KQPUEY8n i's 20 done in batch node. The cell s "%P Jsi ni zed and
counted to the right cell nunber in the proper anpunt of fresh nmedi a, and
then gently m xed with the Fugene/ DNA cocktail m x and plated onto the
96-wel |l plate. Al the wells receive 200 N of nedium + |ipid/ DNA conpl ex
~and are then incubated at 37C overnight. The transfection cocktail

consi sts aiMaRt VM fRecéRbdtiRoms. FABRIRIbARAGE BT P 4988y f02 30 TBE
manuf acturer's (Roche Bi ochem call) protocaol for cocktail setup |[s followed.

The i pi doioptes. m&&wwsgylewmeao oge GHSPbhis Added tga Bna concgntraign phcubat i on

time is 200.5hM aatl inchbaed étemrmr@ght bouth RAgt, Tucifeide Eaftﬁut?istrﬁdfasﬁré@nSf ection,
ch that th DVSO

th | t ed

(e oel L Biatiestedh MR GBRbrorRIRANRHR Sl MIBbathR. bl B! |
conpourids mawfagidsr The Aitieyrof #:8t dexpoundséo edhgopiza the acljeneef RIPSKIs30 Pronega

cell cul tLHal%uiabéﬁ'a§ﬂi&%&l&&&qlﬁﬁfneé@nc@%ﬁ?ﬁke@ﬂﬂth& DAk iicobWei Reg@ase activity in

the extracts Is assayed in the 96-we format | um nonmeter. Activity of
test conp s is calculated as the Emax relative to the activity obtained
with 100 nM R1881. RﬁRMeommnds—o’fﬂm@r&nﬂlﬁvdnﬁon Apioaly d¥ply8d 077919

PCT/ t JSO3/ fSgdrhstctiviytin tll'e@résent%saﬁ‘ bvith IC B31459 than 2ni@BRORAEN- r €sponsi ve.

human breast = carcinonma cell line"wth |gh andr ogen receptor expression,
Eur. J0 Cancer, 30A: 484- 490 (1994). b. RE Hall, et al., "Regul ation of

andr ogen rf@%&-@ct:%ﬁl\@é’d@[aﬁﬁﬁbp&ncw ch FRREH, TAM#\R reti noi c acid in human
78- 784 821) . In Vivo

br east - cancer ce ;
Prostate Assay Mal eT%‘fsP%FémSSﬁé?/C?ﬁQ?gb%Q?’é&éaﬂ’W& the earliest age
of sexual ummnonﬁrpmah@mmﬂLUﬁfrplucemegﬂ;nemmlvmw-ﬁ%ce@i&alhumnto measur e

L de0r ot L bt ArAREIGHEY bk CORPRURAFARCITRY bVttt

deterioration the ve sem naI vesi cl es
t hat o@curind WH?#?@%DQ@MLMW@ﬂF@Fd F\'—fﬁ%@gp TRHOTEREEDEt est e5
~(orchiectony [ORX]) 206(;{113)33;000 edIRRielcikopthtad th 4 @), clefraditonmd6-vesl el ghed,

ggte gr ggg: tp aﬁ% gf‘%?(ﬁ%neép%} fﬁrﬁgcﬁuxgaahlcﬁ a&n&s?s or}%heno?reﬂ%fjeeﬂl\ﬁf lfﬁgt?t A 1l.5 cm
containing 10%FBS, 4mM L-glutamine, 20mM HEPES, 10ug/ml human insulin, and
20ug/mL gentamicin. Incubator conditions are 37°C and 5% CO;. The transfection is

20 donein batch mode. The cells are trypsinized and counted to the right cell number in

. the proper amount of fresh media, and then gently mixed with the Fugene/DNA
cocktail mix and plated onto the 96-well plate. All the wells receive 200 pl of
medium + lipid/DNA complex and are then incubated at 37°C overnight. The
transfection cocktail consists of serum-free Optimem, Fugene6 reagent and DNA.

25  The manufacturer’s (Roche Biochemical) protocol for cocktail setup is followed. The
lipid (ui) to DNA (pg) ratio is approximately 3:2 and the incubation time is 20 min at
room temperature. Sixteen to 24 hrs after transfection, the cells are treated with test
compounds such that the final DMSO (vehicle) concentration is <3%. The cells are
exposed to the test compounds for 48 hrs. After 48 hrs, the cells are Iysed by a

30 Promega cell culture lysis buffer for 30-60 min and then the luciferase activity in the
extracts is assayed in the 96-well format luminometer.

Activity of test compounds is calculated as the Emgay relative to the
activity obtained with 100 nM R1881.
References:
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15 made in the scrotum The right testicle is exteriorized. T permatic
artery and vas deferens are ligated with 4.0 silk 0.% ESP’B% to the
testicle. The testicle is freed by one cut of a small surgical scissors

distal to the |ligation site. The tissue stunp is r the scrotum
The saﬁ%OP3§07?9§%eat ed for the left testicle. Wen bote%éiré'{&ﬁ%%%% are returned
to the scrotum the scrotum and overlying skin are sutured closed with 20
4.0 silk. For Sham ORX, all procedures excepting ligation and scissors
cutting are conpleted. The rats fully recover consciousness and full

mobility within 10-15 mnutes. A dose of test conpound is adm nistered
subcut anequsRE. S¥all Gt al.,1“NMI A MB-183, laa andropeacteeotdive aintag bréaite sur gi cal

incision is sutured. . Treathent continues for an. 2 ] Si x
consecuti ve mgqmw%w% aﬁﬁ’ﬁ’ﬁ?ﬁ RPPIOT PRI, i%ll%'qEjb Cglngdl)%hed, t hen
anest het i zed4344% (€@).chanber until near death. Approxinmately 5m whol e
bl ood Is gpt R'.H??ﬂ]&,béfa.ﬁ,a‘i{g%ﬁﬁioﬁlé?ﬁﬁd%&nr@aﬁof ¢ bRpres3ion by SBrofsagi ned for
certain signs of death and conpl et enéss o . 2%7 }.’%]}ﬁﬁﬂ”al portion
of t he Spr ost EfiBoig peif in lugap Heegsteegness gellsy” ok . dancet, v d /¥ 8e(IPRYA hi ghl y
stylized fashion. The ventral prostate is blotted dry for 3-5 seconds and

t hen wei gfgg i{yrp\ﬂc&staté:% Snsgl ly, the semnal vesicle is |ocated and di ssected
free. The vesicle is blotted drélfo_r 3-5 seconds and then
wei ghed (SV WIN). - 73k Sespuediswicyan agedRel ey, trimnliaetpes 959398277 Pri mary
data for thi§rigsseNsedifptRBndenefd, ST cohiNeoaREEd theRkss Rvhiand  seni nal

vesi cl e. Secondary data include ser LH (| uteipizi hor none), .and FSH
(fol I i) e @ ik W&Pﬂw}dﬁﬁﬁa ,3165%3 g%%%qf%% & B ohits papal Qf?gt%ne
f or mat i on glad and semihl¥adi¢lesthatDatias durengarsevonaiay plrjodaNMempyal of thesher PLSD

post - hoc -t | i intergroup differences. The extent to which
t est Conp&ﬁ%‘@@ﬁ%&ﬁ@“%ﬂ nduced | oss _of VPWand SVW is assessed. 7. In

~ Vivo Bone For mat i onRais geprchiestpmizedd@ORagRachastisyerghedsthemyagsthetesd nont hs are
used in trgaidfRidne ga&hﬁwﬁaih@hﬁa Beftce 2d3ldn Mrrtposkaorh@sdon Ehe rats have
been ovariectaom.ze 75-.180, da revi qusl e loss and
si mul ate e@?‘ied]ghﬁ Sﬁ*@%ﬂgﬁ&g&]@k&%’ﬁ%&n&%ﬁﬁe ﬁ%eﬁ!ﬁ%t%fagt?}lgﬁgg 98 re-treat ment
With a | ovdefiosrs acfligated wridbriQsilkdxficin prexiovabtoithestesticlel dind testicte & freed 0028k SC, -
2X/wk) i's B Quit a%gll 91%181 sEiRbrsldstallth BRUHIEMIN k! Phe 88 snaRpROUNd 'S
started. st conpoun reat ment, occurg on f¥s 1?3‘;‘7 thgl
returned to the scrotum. The same is repeated for the lefl testicle. 'When both stumps
are returned to the scrotum, the scrotum and overlying skin are sutured closed with
20 4.0 silk. For Sham-ORX, all procedures excepting ligation and scissors cutting are
completed. The rats fully recover consciousness and full mobility within 10-15
minutes.
A dose of test compound is administered subcutaneously or orally to
-the rat immediately after the surgical incision is sutured. Treatment continues for an

25  additional six consecutive days.

Necropsy and Endpoints:
The rat is first weighed, then anesthetized in a CO7 chamber until near

death. Approximately 5ml whole blood is obtained by cardiac puncture. The rat is

30  then examined for certain signs of death and completeness of ORX. Next, the ventral
portion of the prostate gland is located and blunt dissected free in a highly stylized
fashion. The ventral prostate is blotted dry for 3-5 seconds and then weighed (VPW).
Finally, the seminal vesicle is located and dissected free. The ventral seminal vesicle
is blotted dry for 3-5 seconds and then weighed (SVWT).
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15 necropsy on Day 32. The goal is to neasure the extent to whj cg
androgen-1i ke conpounds increase the anount of bone fovepEFn 8\"’1200 hown by

i ncreased fluorochrone |abeling, at the periosteal surface. In a typical
assay, nine groups of seven rats each are studied. On_Days 19 and 29 (fifth
and fi fY@&HPays of treatment), a single 20 subcﬂ%@%é@ 827hj ecti on of
calcein (8ng/kg) is given to each rat. Necropsy and End -points: The rat is
first weighed, then anesthetized in a C02 chanber until near death.
Approxi mately 5nmL whol e bl ood is obtained by cardiac puncture. The rat is
25 then exam ned for certain signs of death and conpl eteness of OVX. First,

- the uterus is |ocat @dmap) &hmfogﬂﬁs&.@&ty%thé ght@o?th@'vgnma)'pl%ﬁﬁﬂe'aﬁ@d fashi on,

blotted dr eco and_t S is placed
in 10% neu %?alﬁfﬁci%% Wr‘?ﬁtlaln??m e WH%@“@& %@esén%ﬁélgrt i cul ated at
the hip. Téelitlestinulaiirg Hordnoee)sane poejbdd shmtl maikeisivé boefesnatidnlasd anti al |y

der | eshed. vithobfeD b MOV ARyl sephseala i e cent ra

ri ght femur r OXI Na ts cen
pl aced 3 n Htesmpym diffpramges Thgicatentdn avhirbiigateompsyndsriohi @t&@duceddosgr aded

al cohol s agfVEWah@R¥WT 3Qkkeidalr oduced to solutions with increasing
concentrations of net hyI nmet hacrylate. It is enbedded in a m xture of 90%

met hyl nethacryl ate 10%d| butyl phthalate, that is allowed to polynerize
over a 48-I B ane dgsdypttl e i s cracked and the plastic block is

trimred int o a hap@ﬁlﬁl@k}x& 4D§vl§ﬁﬁ&§§?3&ﬁ lggﬂ)gths\é\g 34 Haht;e%%x%nt of a Leica.

PCT/ USP3/ 08277 conveni ent e vice-| speci nen

1600 NReGedP siglatepdal b U%IWE fomaplgs. dhe mtsgrave h@n@aﬁaﬁcm #ar (0¥

. Ccross- 3 ect75r80ngys provies]ys keassRnt l@mald@imﬁaaﬁs&dge@hémt @Eteo;n-hi@par ed aﬂd

nmount ed o ti rom e rat. th approxi mat es the

m dpoi nt %ﬂtﬂﬁﬁg@%ﬁgﬂﬁ? Prof're tfn%xgmgﬁloa]ﬂvlﬁae %@&’é’ © ﬂgsroll-@glf’eal 5 surface

of - each sedendomaied0.8&8owkSE, PEfwl)at beiguper Dep@.c@h Dy rlﬁ,etme‘;megt wighe

P i mar v, o e s o e face

ri mar a | u

bear i nﬁS dJeBTesy %‘Sﬁﬁénméeﬁ l tﬁélﬂc&ﬂg%lwﬁaw %Wﬁwatag Rl abel

- di st ance( proppdows increrenthe bndap ef teptformtike shovaf bmaeas‘ed) flobileeme Secondar y

data incl Qlf'ehﬂéeawln,g&gds%msu%ﬂ eand hi stol ogi c features. Tertiary endpoints
um ers o

ylncluese Bone formation and virilization. Data are
anal yzed by ANOVA phstypicalisesay misrerpenstof sryen rafseach arg siudiedt i fy i nt er gr oup

~differences. The expfMayé 09 ¥Mu DNt Shd SRIRMWRGSOf REMRAS S single
20  subcutaneous injection of calcein (8mg/kg) is given to each rat.

Necropsy and Endpoints:
The rat is first weighed, then anesthetized in a CO2 chamber until near

death. Approximately Sml. whole blood is obtained by cardiac puncture. The rat is

25  then examined for certain signs of death and completeness of OVX. First, the uterus
is located, blunt dissected free in a highly stylized fashion, blotted dry for 3-5 seconds
and then weighed (UW). The uterus is placed in 10% neutral-buffered formalin.
Next, the right leg is disarticulated at the hip. The femur and tibia are separated at the
knee, substantially defleshed, and then placed in 70% ethanol. .

30 A 1-cm segment of the central right femur, with the femoral proximal-
distal midpoint ats center, is placed in a scintillation vial and dehydrated and defatted
in graded alcohols and acetone, then introduced to solutions with increasing

- concentrations of methy! methacrylate. It is embedded in a mixture of 90% methyl
methacrylate :10% dibutyl phthalate, that is allowed to polymerize over a 48-72hr.

35  period. The bottle is cracked and the plastic block is frimmed into a shape that
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bone formation endpoint are assessed. Wiile the foregoing specification

t eaches the principles of the present 15 invention, Wt h%ﬂoés provi ded
for the purpose of illustration, it is understood that the practlce of the
I nvention encorrpasses all of the usual vari ations, tions
modi fi EPPHNEPas being within the scope of the fol IB\;\')F SIBEfzgﬂms and their
equi valents. -75 6 Septenber 2006 CLAIMS: 1. A corrpound of structural
formulal: 2 ORNR MebMaF ONF R(lI) or a pharmaceutically
acceptable salt or an enantionmer thereof; wherein nis 0, 1 or 2; a-b
represents CF=CH, CHFCH2i or CF2CH2; Rl is hydrogen, hydroxynethyl, or Cl -3

al kyl', wheg&jvBnighiits it w&aaﬂ@@ﬁdcimgnqﬂldaf of SUhsd 1600k8H Nm:btbn@nwﬁo seven
quorlne at.o i s sel ect from

O, 2 e el ek S b By Tt oo o ¢ om
(1) phenyl thigkd}ssasirepaydd and Jjoubied on plagkastidésy |Qne s¢etion ionzathurabihgd ,  (5)
benzot hi opRepylimatel Bk nREPEPLRAR!Dhe is séidotedEATARALAEQ! Fhe periosteal

5 surface of each section is assessed for total periosteal surface, single fluorochrome
label, double fluorochrome label, and interlabel distance.

Primary data for this assay are the percentage of periosteal surface
bearing double label and the mineral apposition rate (interlabel distance(um)/10d),
semi-independent markers of bone formation. Secondary data include uterus weight -

10 and histologic features. Tertiary endpoints may include serum markers of bone
formation and virilization. Data are analyzed by ANOVA plus Fisher PLSD post-hoc -
test to identify intergroup differences. The extent to which test compounds increase
bone formation endpoint are assessed.

‘While the foregoing specification teaches the principles of the present

15  invention, with examples provided for the purpose of illustration, it is understood that
‘the practice of the invention encompasses all of the usual variations, adoptions, or |
modifications, as being within the scope of the following claims and their equivalents.
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(8) benzodi hydrofuranyl, (9) 1, 3-benzodioxolyl, (10)
2, 3-di hydro-1, 4- benzodi oxi nyl, (11) indolyl, (12) quibrisptgmberZ08  Sept enber
2006 (13) isoquinolyl, (14) furanyl, (15) thlenyl (16) im dazolyl,

(17) oxazolyl, (18) thiazolyl, (19) isoxazolyl, (20) i sot hiazolyl, (21)
-pyrazol yl 22) pyrrolyl, (23) pyridyl, (24) pyrimdyl, (25) pyrazinyl,
(26) thléaP% yI (27) oxadiazolyl, (28) triazolyl, (29) tetrazolyl,
(30) indanyl, and (31) azabenzim dazolyl; wherein the alkyl group or the
cycl ohet eroal kyl group is unsubs te tituted with one to three
substituents |ndep§nden E@P&%i%%&?$gﬁ@HBFﬂﬂ%§ hydroxy, and O -4

al koxy; the aryl group as deflned in |tensé%§) to (30) is unsubstituted or
substituted with one to three groups in dently selected from hal ogen,
phenyl, d -8 alkyl, C3-8 cycloal kyl, CX8 K &goheteroalkyl phenyl - C1- 6
al kyl , am no-C0-6 al kyl, Cl-6 alkylanﬂmb Co0-6"al kyl, (Cl-6

al kyl ) 2am no- CO- 6 al kyl, phenyl - ] | am no- C0-6 al kyl, (phenyl-CO-6

al kyl ) 2am no-C0-6 al kyl, C -6 alk phenyl - C0-6 al kylthio, Cl-6

al kyl sul finyl, phenyl-Q0-6 athk Cl1-6 al kyl sul fonyl, phenyl-CO 6

0

or a pharmaceutically acceptable salt or an enantiomer thereof; wherein
nis0,1or2;
a-b represents CF=CH, CHFCH,, or CF,CH3;
R1 is hydrogen, hydroxymethyl, or C1-3 alkyl, wherein alkyl is unsubstituted or
substituted with one to seven fluorine atoms;
R2 is hydrogen;
R3 is selected from
C1-4 alkyl,
(CH2)p-cycloheteroalkyl, and
(CH2)n-aryI wherein aryl is selected from
(1) phenyl,
(2) naphthyl,
(3) benzimidazolyl,
(4) benzofuranyl,
(5) benzothiophenyl,
(6) benzoxazolyl,
(7) benzothiazolyl,
(8) benzodihydrofuranyl,
(9) 1,3-benzodioxolyl,
(10) 2,3-dihydro-1,4-benzodioxinyl,
(11) indolyl,
(12) quinolyl,
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al kyl sul fonyl, Cl1-6 al koxy-CO 6 al kyl, phenyl-CO 6 al koxy-C0-6_al kyl,

hydr oxycar bonyl -CO-6 al kyl, C -6 al koxycar bonyl - CO- 6 ea¥Riembeid¥ay| - co 6

al koxycar bonyl - C0-6 al kyl, hydroxycarbonyl -C -6 al kyl oxy, hydroxy-CO 6

al kyl, cyano, nitro, perfluoro- Cl-4 alkyl, perfluoro-1-4 al koxy, oxo, Cl-6
al kyl car bonyl oxy, phenyl -CO-6 al kyl carbonyl oxy, Cl1-6 al kyl carbonyl am no,
phenyl - C0- 6 al kyl cdiDoEgaWMIRe, Cl-6 al kyl sul fonyl ami no, ~ phenyl - C0- 6

al kyl sul f onyl am no,(14 fufanyB! koxycar bonyl am no, phenyl - CO-6

al koxycar bonyl am ng %.— 6 . al kyl am nocar bonyl am no, phenyl - CO-6

al kyl am nocar bonyl H) fen%' | -6 al kyl)2 am nocar bonyl am no, (phenyl-CO 6

al kyl)2 77 6 Sept erfb@rin@d@Blylam nocar bonyl am no, (Cl-6 al kyl)2

am nocar bonyl oxy, EW@ &Egglwl -CO-6 al kyl )2 am nocarbonyl oxy; and wherein
any nethylene (CH2) carbon’dtomin (CH2)n is unsubstituted or substituted
with one to two gr dlphisgelybendent|y selected from hal ogen, hydroxy, and
a 4 alkyl; or tvvogggt;g(ggatzg@p,ts when on the sane nethylene (CH2) group are
t aken toget her vvitqq)he 1cmaré)ilol;lz\})atomto which they are attached to forma
“cycl opropyl group; @) 1F#RZYR3 t ogether forma 5- or 6-nmenbered sat urat ed
ring fused with a F21)pyraflytenbered aromatic ring systemhaving 0, 1, or 2
het er oat ons sel ect ggzw)gl[&-the N, 0, and S. 2. The conpound of Caim1l
wherein R1 is hydr ge) Y et hyl. 3. A conmpound of structural formula I:

2 ORNR3 M MeQEhmrdylH OAN H R~ (1)

(24) pyrimidyl,

(25) pyrazinyl,

(26) thiadiazolyl,

(27) oxadiazolyl,

(28) triazolyl,

(29) tetrazolyl,

(30) indanyl, and

(31) azabenzimidazolyl;
wherein the alkyl group or the cycloheteroalkyl group is unsubstituted or
substituted with one to three substituents independently selected from halogen,
hydroxy, and C1-4 alkoxy; the aryl group as defined in items (1) to (30) is
unsubstituted or substituted with one to three groups independently selected
from halogen, phenyl, C1-8 alkyl, C3-8 cycloalkyl, C3-g cycloheteroalkyl,
phenyl-C1.-¢ alkyl, amino-Cq-g alkyl, C1-¢ alkylamino-Cg-g alkyl, (C1-6
alkyl)2amino-Cq-¢ alkyl, phenyl-Cq-¢ alkylamino-Cq-¢ alkyl, (phenyl-Co-6
alkyl)2amino-Cg-¢ alkyl, C1-g alkylthio, phenyl-Cp.g alkylthio, C1-6

- alkylsulfinyl, phenyl-Cq-g alkylsulfinyl, C1-¢ alkylsulfonyl, phenyl-Cop-6

aikylsulfonyl,
C1-6 alkoxy-Cg-g alkyl, phenyl-Cq-¢ alkoxy-Cg-g alkyl, hydroxycarbonyl-Cg-6
alkyl, C1.6 alkoxycarbonyl-Cg.¢g alkyl, phenyl-Cq-g alkoxycarbonyl-Cq-¢ alkyl,
hydroxycarbonyl-C1.6 alkyloxy, hydroxy-Co-6 alkyl, cyano, nitro, perfluoro-
C1-4 alkyl, perfluoro-C1-4 alkoxy, oxo, C]-¢ alkylcarbonyloxy, phenyl-Co-6
alkylcarbonyloxy, C1-¢ alkylcarbonylamino, phenyl-Cg-¢ alkylcarbonylamino,
C1-6 alkylsulfonylamino, phenyl-Cq-¢ alkylsulfonylamino, C1-6
alkoxycarbonylamino, phenyl-C(-g alkoxycarbonylamino, C1-¢
alkylaminocarbonylamino, phenyl-C(.¢ alkylaminocarbonylamino, (C1-6
alkyl)? aminocarbonylamino, (phenyl-Cg.¢ alkyl)2
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or a pharmaceutically acceptable salt or an enantloner t hereof; wherein n
is 0, 1 or 2; a-b represents CF=CH, CHFCH2, or CF2CHZ; 6 Septepd mﬁ§@ ogen,

hydr oxynet hyl , or Cl1.3 al kyl, wherein alkyl is unsubstituted or

substituted with one to seven fluorine atons; R2 is hydrogen; R3 is
selected from (CH2)n-cycloheteroal kyl, and (CH2)n-aryl, wherein aryl is
selected from (1) phenyl, (2) naphthyl, (3) benzim dazolyl, 78 6 Septenber
2006 (4) benzofuranyl, (5) benzothiophenyl, (6) benzoxazolyl, (7)

b th |yl 10
>3 h'yZ%r%%éazbﬁ%,zoﬁW@ %}%ﬁﬂi‘fﬁ% %ﬂz?%raov@?*y=§%§ﬁ%ﬂflﬁ%¢ AT
i soqui noleslky)z qmimpearberaey; and whsreinHanymethylene gfogmm  (17)
~.oxazol Iyl | ?g}s U@ty or suﬁ)gt%teﬂﬁ»ﬁﬂ?&ﬁ'tbf kwo ?&9& 1ﬂd%9édilbﬁt¥30| yl, (21)
pyrazoty selecte Zfzon? ﬁél%&'ar?’ Il'lydrog;)%?)a)nd%a-z; a orgw ubp%( tuents “Xwn on the

- same methylene (CH2) group are taken to gether with the carbon atom to which

they are attached to form a cyclopropyl group;
or R2 and R3 together form a 5- or 6-membered saturated ring fused with a 5- or
- 6-membered aromatic ring system having 0, 1, or 2 heteroatoms selected from

the N, O, and S.
2. The compound of Claim 1 wherein R is hydrogen or
methyl.
3. A compound of structural formulal: -

or a pharmaceutically acceptable salt or an enantiomer thereof; wherein
nis 0,1 or2;
a-b represents CF=CH, CHFCH,, or CF>CHp;
-R1 is hydrogen, hydroxymethyl, or C1-3 alkyl, wherein alkyl is unsubstituted or
substituted with one to seven fluorine atoms;
R2 is hydrogen;
R3 is selected from
(CH2)n-cycloheteroalkyl, and
(CH2)p-aryl, wherein aryl is selected from
(1) phenyl,
(2) naphthyl,
(3) benzimidazolyl,
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(25) pyrazinyl, (26) thiadiazolyl, (27) oxadi azolyl, (28% triazolyl,

(29) tetrazoiyl, (30) indanyl, and (31) azabenzi m dafoicpten 8in the

al kyl group or the cycl oheteroal kyl group is unsubstituted or substituted -
with one to three substituents independently selected from hal ogen,

hydroxy, and C -4 al koxy; the aryl group as defined in itens (1) to (30) is
unsubstituted or substituted with one to three groups independently
selected from hal ogen, phenyl, C1-8 alkyl, C3-8 cycloal kyl, C3-8

cycl ohet eroal kyl, phenyl-Cl1-6 al kyl, am no-C0-6 al kyl, Cl1-6

al kyl am no-C0-6 al kyl, (Cl-6 al kyl)2am no-C0-6 al kyl, phenyl-C0-6

al kyl ami no- C0- 6 al K¥) bengphueanyl,- CO-6 al kyl ) 2ami no-CO-6 al kyl, Cl-6

al kyl t hi o, phenyl - i@, 79 6 Septenber 2006 Cl-6 al kylsul finyl,
phenyl - CO- 6 al kyl s&ﬁ%%@“ﬁ@fmgﬁ% kyl sul fonyl, phenyl-CO 6 al kyl sul fonyl,
Cl- 6 al koxy- C0-6 al®RyPenzprazabil.- co- 6 al koxy- CO-6 al kyl, hydroxycar bonyl - C0- 6
a: Ey: , Cﬁg al koxyqaj&f;ﬁyﬂhia@ab@ ?lkk?/l , phﬁnél -CO-6 al koi(iciar bonyl - CO- 6

al kyl , ydr oxycar -C,.1l -6.a oxy, hydroxy-CO 6 al kyl, cyano, nitro,
perfluoro C 1 -4 aREW?HZB@}IIWTQQ}f@% 1 -4 al koxy, oxo, Cl-6

al kyl I(:ar bonyl oxy, pBeph$ibetbdioxodylkyl car bonyl oxy, C -6 al kyl car bonyl am no,
phenyl - CO- 6 al kyl c 1amnog 4G -65.al kvl sul fonyl am no, phenyl - CO- 6

al kyl sul f onyl am noiﬁgo_ij% dﬁ.g)ldfbgti)ﬁyb(%grz %ﬁ{‘/‘@m no, phenyl -CO 6

al koxycar bonyl ani nd11)drd@yl,al kyl ami nocar bonyl anmi no, phenyl - C0- 6

al kyl am nocar bonyl g yyhindi§il- 6 al kyl)2 am nocar bonyl am no, (phenyl-CO-6

al kyl )2 am nocar bon gam' no, .(Cl-6 al kyl)2 am nocar bonyl oxy, and

- (phenyl - C0-6 al kyI')é Hellhonyl oxy; “and  wherein any nethyl ene (CH2)
carbon atomin (CHZ)4) futangh)substituted or substituted with one to two
groups i ndependently.sel ected from hal ogen, hydroxy, and Cl-4 al kyl; or
two substituents W{Xﬁ)tﬁﬁnﬁhe sane nethylene (CH2) group are taken together
with the carbon at dié)imiddzolyfh, t hey are attached to forma cycl opropyl
group; or R2 and R%ﬁ%a% forma 5- or 6-nenbered saturated ring fused

with a 5- or

(18) thiazolyl,
(19) isoxazolyl,
(20) isothiazolyl,
(21) pyrazolyl,
(22) pyrrolyl,
(23) pyridyl,

(24) pyrimidyl,
(25) pyrazinyl,
(26) thiadiazolyl,
(27) oxadiazolyl,
(28) triazolyl,
(29) tetrazolyl,
(30) indanyl, and
(31) azabenzimidazolyl;

wherein the alkyl group or the cycloheteroalkyl group is unsubstituted or

substituted with one to three substituents independently selected from halogen,
hydroxy, and C1-4 alkoxy; the aryl group as defined in items (1) to (30) is

unsubstituted or substituted with one to three groups independently selected
from halogen, phenyl, C1-g alkyl, C3-8 cycloalkyl, C3-g cycloheteroalkyl,
phenyl-C1-6 alkyl, amino-Cg-g alkyl, C1-¢ alkylamino-Co.g alkyl, (C1-6
alkyl)2amino-Cg.g alkyl, phenyl-C(-¢ alkylamino-Cq-g alkyl, (phenyl-Co-6
alkyl)2amino-Cg-¢ alkyl, C1-¢ alkylthio, phenyl-Cq-¢ alkylthio,
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6- menbered aromatic ring systemhaving O, 1, or 2 heterpatons selected from
the N, 0, and S. 4. The conpound of O aim3, wherein RSPEMREFEGen or
methyl. 5. The conpound of Claim 1 wherein a-b represents CF=CH. 6. The
conmpound of Claim 1l wherein a-b represents CHFCH2. 7. The conpound of

Caim1l ' CH2) n- I f | ;.7 wh [ [

0 or 1 SRR AETCE Sl S ARt eS8l {opr esencs
CF=CH, arkyRulfoayll CH2)n-aryl. 80 6 Septenber 2006 10. The conpound of
Saimo ; . . DR
mechyl . oo aRax e k9 pend Lo.g RaEPTBY Uy ELYAIBIIRERS | T ound of
O ai m 11 alpdsrEl-6 atkoxycagbenyl-L£0-6 alkyly phenydGoen pliorrcationylr-g- ein R is

met hyl , danifarox e@b@ggrms_ oS5y, ﬁgrdiloygacb.% ﬂﬁ%ﬂ?&ﬁ%ﬁmh@,wcgai ][<yld 14. 1The
conpoun ajm 13, reinnis Q.,or 1. , e c 0 aim

wher oi n K1-f Sk peTors G4 B 02 Gl ?D‘)%ﬁ@f@&{,%%&"ﬁ

( CH2) n- cyaikyddreb@ybadyk Ch -¢ dibylcarhenyiaminouplebngl-CQlgailkyldbonytenimbn n is 0 or 1.
17. Th | :

N (2, 2?2?@%@%’%’%@5@& ?‘ﬁﬂ%ﬁ@?@@%@?ﬂﬁ@%%%_%bgz a- 5a- andr ost - |

- en- 17( 3-alkoaypohemilameino, phenyl-Co-¢ alkoxycarbonylamino, C1-6

N-(2-fl U%ng@;ielﬁmxédf%ﬂwﬂm& HhenOF-0p 45 MBI MhiinoBarBdyldnAacPRg andr ost - | - en- 17(3

- car boxa

N- ( 3- f | udHiepiRamsinorerbppyiaming, @henyl-Soretikyh2 amypgatkonydaming. (Hipost - 1- en- 17( 3
- car gox aumt;g)g mﬂng&rﬁdniyidxgpmh@ﬁéi%mm@a&mz aglﬁﬂdwmﬂﬂoﬁgtdnﬂl -3

- 0X0-4-aza-o .a-anar t- - eN- - Ccal e, .

N (o o oS ARy Sefying P8 Srbh iR HFmmwbsittetprocr 1. en- 1713.

car boxams@estituted with one to two groups independently selected from halogen,

(Iitil(’ ﬁggaﬁrg}’o&%ﬂ%ﬂ' 014 allyEUr ¥ siR Rt A Inine n o Rre@lfngSt - | - en- 17(3-

N- ( 3- et KEX2) By aye taken fgeheuwith thaygartongiem se whichsheyare ptbaghed - en- 1713-
‘ to form a cyclopropyl group;
or R2 and R3 together form a 5- or 6-membered saturated ring fused with a 5- or
6-membered aromatic ring system having 0, 1, or 2 heteroatoms selected from
the N, O, and S.
4. The compound of Claim 3, wherein R1 is hydrogen or methyl.
5. The compound of Claim 1 wherein a-b represents CF=CH.

6. The compound of Claim 1 wherein a-b represents CHFCH).

7. The compound of Claim 1 wherein R3 is (CH2)p-aryl.

8. The compound of Claim 7 wherein nis 0 or 1.

_ 9. The compound of Claim 1 wherein R1 is methyl, a-b-
represents CF=CH, and R3 is (CH2)y-aryl.
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car boxam de;

N ( 2- met hyl phenyl ) - 2- f | uor 0- 4- met hyl - 3- oxo- 4- aza- 5a- affdyeB¥mber 017 -

car boxam de; 81 6 Septenber 2006 WD 03/077919 PCT/ 11803/ 08277

N ( 3- et hyl phenyl ) - 2-f | uor o- 4- met hyl - 3- oxo- 4- aza- 5a- androst-1-en- 17( 3-

car boxam de;

- N-(2-fluorophenyl)-2-fluoro-4-nethyl -3-oxo-4-aza-5a-androst-1|-en-17J3-
carboxam de; 5 10.  The compound of Claim 9 wherein nis 0 or 1.

N- (3-fl uorophenyl)-2-fl uoro-4-mnethyl - 3- oxo- 4- aza- 5a- androst-1-en-1713-

car boxam de;

N- (4-f1 uor ophenyl ) - ELfILﬂh&pmnmmmﬁyfCBmQXOWhﬁanéUaanaﬂ@ﬂasb | - en- 17( 3-

car boxam ggresents CHFCH?, and R3 is %CHz n-ary

N- (4-chl oro- 2-fl uorophenyl)-2-tl uoro-4 nethyl 3- 0X0-4-aza-5a-androst-|-en-1
7(3- 10 carboxam de;

N-(2, 4-di fl uorophenyl) - 2riid sbppoufd 6BCRYh-13-wWheReii ndg @ ob@- andr ost - | - en- 17( 3-
car boxam de;

N- (a-net hyl phenyl net hyl ) - 2-f | uor o- 4- met hyl - 3- oxo- 4- aza- 5a-androst -1 -en-17(3
- carboxani de; 15 13.  The compound of Claim 1 wherein R1 is methyl, a-b

N- (phenyl fa} y %1-925 ndrost -1 -en-17(3-car boxam de;
N- (4-chl O%gl%g&{té;l@? gglr gi?n%itahlils (phen§c§}d§ﬁ&e%§rrkg 4- et hyl - 3- oxo- 4- aza- 5a- andr o
st-1- en-17(3-carboxam de;

N- (5- met hyl pyr i di n- 25 y1 )1is SR bt OBkRAVS; 3n@¥ardisaZ@15 a- androst -1 - en- 17
] 3- carboxam de; 20

N- (t hi ophen- 2- yhnet hyI) 2-fl uoro-4-net hyl - 3- oxo- 4- aza- 5a- androst-1-en-1713-

CaE bﬁxam de; The cljom pound of Claim 1 wherem R! is methyl, a—bd I

N-(thiop gﬁsf 4 aza- 5a-androst-1-en-1713-
car boxam "g’?{ﬁ% &ﬁ%%ﬁ%ﬁe?ﬁ@%ﬁa% IBM

| uor o- 4- et hyl - 3- oxo- 4- aza- 5a- androst-l -en- 25 1713 car boxam de;

N (benzi m daZ01 -2 Y| g1t nph) o fefobHEL PN WhirBiNR oAz 53 anr st - -en-

713- car boxam de
N- (1- et hyl benzi m dazol - 2-yl net hyl ) - 2-f | uor o- 4- net hyl - 3- oxo- 4- aza- 5a- andr 0s

t-1- en-1713-carboxgm dethe compound of Claim 1 chosen from:
N-(2,2,2-trifluoroethyl)-2-fluoro-4-methyl-3-o0x0-4-aza-5a-androst-1 en—17[3
carboxamide; :
N-(2-fluorophenylmethyl)-2- ﬂuoro-4-methyl—3 0x0-4-aza-5a-androst-1-en-17p-
carboxamide;
N-(3-fluorophenylmethy!)-2-fluoro-4-methyl-3-oxo-4-aza-50-androst-1-en-17p-
carboxamide;
N-(2-triflucromethylphenyl)-2-fluoro-4-methyl-3-0x0-4-aza-Sa-androst-1-en-
17B-carboxamide;
N-(2-chlorophenyl)-2-fluoro-4-methyl-3-oxo-4-aza-5a-androst-1-en-17p-
carboxamide;
- N-(4-methoxyphenyl)-2-fluoro-4-methyl-3-0x0-4-aza-5a-androst-1-en-17p-
carboxamide;

N-(3-methoxyphenyl)-2-fluoro-4-methyl-3-0x0-4-aza-5¢-androst-1-en-17f-
carboxamide;

N-(2-methylphenyl)-2-fluoro-4-methyl-3-oxo0-4-aza-5a~-androst-1-en-17§-
carboxamide;
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“l-en- 171

30

N- (1- et hyl - 5-tri f1 uor onet hyl benzi m dazol - 2- yl met hyl ) $2PEEBF A% et hyl - 3- 0

X0- 4- aza-5a-androst-|-en-17(3-carboxam de; '

N- (5-chl orobenzi m dazol - 2-yl net hyl ) - 2-f | uor o- 4- net hy, aza 5a- andr os
t-1- eNAPUYPr boxani de; N (5- met hoxybenzi m dazol - f%ﬁuﬁs@?ﬁs %)

I uor o- 4- net hyl - 3- oxo- 4- aza- 5a- androst- 35 1-en-1713-carboxam de; - 82 6

Sept enber 2006 WO 03/077919 PCT/ US03/ 08277

N- (benzt hi azol - 2-yl met hyl ) - 2-f | uor o- 4- net hyl - 3- oxo- 4- aza- 5a-androst-|-en-17

(3- carboxam de;

N (2, 3-di W(I%meﬂwl@hdwﬁ%ﬂiuaw—ﬂfm@hyglﬁmokﬂyaz)aéz-aﬁlﬂlwrbeml?ﬁet hyl - 3- oxo- 4- aza- 5a

- androst - | -en- g boxam de; 5
N—(thlazol ?!2 fluoro-4- mat_)‘/_ 3- 0x0- 4- aza- %-androst-l-en-17(3-
car boxami a¥ uoropheny 2-fluoro-4-methyl-3-0xo -5o-androst-1-en-17p-

N- (4- met hyI t hi azBdxagrds; met hyl ) - 2-f | uor o- 4- et hyl - 3- oxo- 4- aza- 5a- androst - | -
n-17( 3 3 L
N- (t hi gzo @iji ﬁ%&ﬁ?@ 2-Suoror b mstinl-3-2 ?1'4"37‘ S adropt-1en- ]gg androst-1-en-17(3-

10 car boxam decarboxamide;

N (1- et 10 ey Y KB b1 bl ot TBidR 1 0o 4 aza- Sa- andr ost -1 -

en- 1713-car box

N- (t et rahydr o- ?&g%§W&W 2(S) -yl met hyl ) - 2-f | uor o- 4- et hyl - 3- oxo- 4- aza- 5a- andr
ost - | - enN-FGaalHorophae])-2Huoro-4-methyl-3-oxo-4-aza-5a-androst-1-en-17p-

N-(t etlbahydr o- ngfS YR 2( R) yl met hyl ) - 2-f | uor o- 4- net hyl - 3- oxo- 4- aza- 5a- andr
ost-i- en-1713-car boxam d

N-( 2, 3- di M@s%dlﬂuwoﬂ@ﬁz%rfbs@r%@(qﬂ)yhﬁ%@-ﬂwﬁ “Po-podgidren-kfret hyl - 3- oxo- 4- aza
-5a- androst - | cgBoxhid3; car boxam de,

N2 3o S X 2P L LY o 2 o0 4- 323
. I\I—(tetrahydrofcaﬂaacrxam(cs) yl met hyl ) - 2- f | uor o- 4- net hyl - 3- oxo- 4- aza- 5a- andr ost -
' lN-((a'? etrah d@?%ﬁ%&#—m?%&% -gza fsa-%l%)-ﬁh-ﬁ%hlml_c?rb?%a%de alza 5a- androst -
%1 ro:gg;hy pheny )-2-flnoro-4-methyl-3-0x0-4-aza-Se-androst
N- (3H-i m dazo[ én-Erpdabenhlide; 2- yl met hyl) - 2-f | uor o- 4- met hyl - 3- oxo- 4- aza- 5a- an
drost- 1 ?P(S-méﬁylﬁy%d’?n%—yﬁ"f fforo-4-methyl-3-0x0-4-aza-5e-androst-1-en-17p-
carboxamide;
20  N-(thiophen-2-ylmethyl)-2-fluoro-4-methyl-3-oxo-4-aza-5¢-androst-1-en-17-
carboxamide;
N-(thiophen-3-ylmethyl)-2-fluoro-4-methyl-3-oxo-4-aza-5¢-androst-1-en-17p-
carboxamide;
N-(2-trifluoromethylphenylmethyl)-2-fluoro-4-methyl-3-0x0-4-aza-Sa-androst-1-en-
25 17B-carboxamide;
N-(benzimidazol-2-ylmethyl)-2-fluoro-4-methyl-3-ox0-4-aza-5a-androst-1-en-17p-
carboxamide;
N<(1-methylbenzimidazol-2-ylmethyl)-2-fluoro-4-methyl-3-0x0-4-aza-5¢~androst-1-
en-17B-carboxamide;
30  N-(i-methyl-5-trifluoromethylbenzimidazol-2-ylmethyl)-2-fluoro-4-methyl-3-0x0-4-
aza-Sa-androst—I-en»l7[3-carboxamide;
N-(5-chlorobenzimidazol-2-yimethyl)-2-fluoro-4-methyl-3-oxo-4-aza-5o-androst-1~
en-17B-carboxamide;
N-(S-methoxybenmdazol-Z—ylmethyl)-2-ﬂuoro-4-mcthyl-3-oxo-4~aza— a—androst—
35 1-en-17f-carboxamide;
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(I;I;iﬁ t2););!itr%C)(rjce)phenyI met hyl ) - 2a- f | uor o- 4- net hyl - 3- oxo- 4- az6aseptcm%erd2r0%gt an-1713-
N- ( 2-t df | uor onet hyl phenyl et hyl ) - 2a-f | uor o- 4- et hyl - 3- oxo- 4- aza- 5a- androst a
n- 30 1713-car boxam de;

N ( 3- met ﬂﬁ%{ nyI) 2a- fl uor o- 4- net hyl - 3- oxo- 4- aza- SR U 8% an- 17( 3-

car boxam de

N- (4- met hoxyphenyl ) - 2a-f | uor o- 4- et hyl - 3- oxo- 4- aza- 5a- andr ost an- 1713-

car boxam de; -83 6 Septenber 2006 WD 031077919 PCT/ US03/ 08277
N-(2-trifluoromethyl phenyl)-2a-fl uoro-4-nethyl -3-oxo-4-aza- 5a- andr ost an- 17-
car boxani did(benzthiazol- z—ylmethyl)-2—ﬂuoro-4—methy1—3 ox0-4-aza-5a-~androst-1-en-17p-

N-( 2- chl or opheRydbzagal.l uor o- 4- net hyl - 3- oxo- 4- aza- 5a- andr ost an- 17( 3- car boxa
m de;

N (2-11 uorBhédivare hfrbsuzediokinsyigetvhigrippro-4-matyl-3-oxpd-a38-8ndr ost an- 17( 3-

S carboxam de; androst-1-en-17p-carboxamide;

N- (b enz I@I 0122 }/ﬂx{gﬁl%ﬂ %[u&g-ilfliné{f?ﬁ %—oxo -ySIcz:androsp I-en- ?’;Ba 5a-androstan- 17(

3- car boxam :
N- ( 1- net hyl benzﬂhﬂmﬁs- 2-yl met hyl ) - 2a- f | uor o- 4- et hyl - 3- oxo- 4- aza- 5a- andr o

stan- 17f axrgzame@ N RRThANE2 - filﬁethyl)-z-ﬂuoro-fi-meﬂ?rl -3-0x0-4-aza-50-androst-1-en-17p-

N- (t hi azol yInth&na a-fluoro-4-nmet hy - 0X0- 4- aza- ba- androst an-17( 3-
car boxani de; 0x
N- (furan- Zﬁﬁhmﬂﬂhwﬁiwﬂabﬁbﬂmﬂm44mﬁh&5yke@ﬁn%da@m&m&bﬁamﬁﬁﬁrostan-17(3-
car boxgm

N-(thi ophen 2 %netaﬁmﬁ 2a-f uoro - met hély - 0X0- 4- aza- 5a- androst an-17( 3-
15 car boxa¥riifee ﬂhtwdﬁ%fde?uﬂmé fa@rfbiwm b3'§§4>“ﬁsazaﬁﬁ'a@¢¥aﬁ‘tlr@rrers t her eof .
18. The conpoun®p-efrbéiagiias; 17 chosen from 20

2;5 ﬁb;;%og\?ﬂhﬁah%rneztfp ¥yr2m a(g)—yﬂge{ﬂ?yl)-z A érh%mgthﬁ)-(ﬁoxo 2 SR pst-1-en-17R
N-(3-fl uor opheﬂyﬂ?&t:m’ydngaﬂﬁderl uor o- 4- met hyl - 3- oxo- 4- aza- 5a- andr ost - | - en- 170-
car box@gm A€itetrahvdro-2F- R g g 2. _ .

N- (5-chl oroggmz?dnﬁodgz )(ran (IpriYelmﬁhjrlgzgu?rlofo?gﬂ% OX?'u az%s%%dmtaza 5a- andr os
t-1- 25 en- 1708%AfiseRrR ‘?ﬁaag

N- ( 5- met ho«yz;@ﬂmquaabémadwhmmw&ctﬁylj-bumbﬁr 4nieiyhgloxs-4Qxes5d- aza- 5a- andr o
~st- androst-1-en-17f-carboxamide;
7 N-(2,3-dihydro-1,4-benzodioxin-2(S)-ylmethyl)-2-fluoro-4-methyl-3-ox0-4-aza-50-
20 ~ androst-1-en-17p-carboxamide;
N-(tetrahydrofuran-2(S)-ylmethyl)-2-fluoro-4-methyl-3-oxo-4-aza-5o-androst-1-en-
17B-carboxamide;
N-(tetrahydroﬁlran-.?(R)—y]methyl)—Z-ﬂuoro-4-methyl-3-oxo—4-aza-Su-androst-l -en-
178-carboxamide;
25 N-(3H-imidazo[4,5-b]pyridin-2-ylmethyl)-2-fluoro-4-methyl-3-0x0-4-aza-50-androst-
1-en-17B-carboxamide;
N-(2-fluorophenylmethyl)-20-fluoro-4-methyl-3-0x0-4-aza-50-androstan-178-
carboxamide;
. N~(2-trifluoromethylphenylmethyl)-2c-fluoro-4-methyl-3-oxo-4-aza-5o-androstan-
30 17p-carboxamide;
N-(3-methoxyphenyl)-2&-ﬂuoro—4-methy1—3-oxo-4~aza-5a-androsta11~17[3-
carboxamide;
N-(4-methoxyphenyl)-2a~fluoro-4-methyl-3-0x0-4-aza-Sa-androstan-17p-
carboxamide;
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1-en-17(3- car boxam de;

N- ( benzt bi azol - 2- yl net hyl ) - 2- f | uor o- 4- et hyl - 3- oxo- 4- S8PEIOFHHI8st - | - en- 17
(3- carboxam de; 30

N—(tetrahxdro 2H pyran-2(S) -yl net hyl)-2-fl uoro-4-nmet hyl - 3- 0xo- 4- aza- Sa- andr
ost - 1- YERBO7%32 car boxani de; PCT/US03/08277

N- (tetrahydro-2H pyran-2(R) -yl net hyl ) - 2-f | uor o- 4- net hyl - 3- oxo- 4- aza- 5a- andr
ost-1- en-170-car boxam de;

N- (2, 3-di hydro-1, 4- benzodi oxi n- 2( R) -yl met hyl ) - 2-f | uor o- 4- et hyl - 3- oxo- 4- aza
-5a- 35 androst-I|-en-17(3-carboxam de; 84 6 Septenber 2006 WD 03/077919
PCT/ US03/ G)B@?ﬁﬂuoromethylphenyl)-za-ﬂuoro-4~methyl—3—oxo-4—aza~5a~androstan—l7]3-

N- (2, 3-di hydro ‘%Zodi oxi n-2(S) -yl methyl)-2-fl uoro-4-nethyl - 3- oxo- 4- aza
-5a- androst-1° en- car boxam de;

N-(tetr ah%@o‘fﬂﬂfaﬁ’hﬁﬂlgyﬂ'ﬁm!@tmﬁf}lﬂﬁ pxurbeee-Jp-pralrdsidn-13Peadoramide;- 5a- andr ost -
| -en- 17( 3r@af] ethﬁ -2a-ﬂu0r0-4—meﬂ1 ]- 3-0xo-4—aza—5a-androstan—17§3-

N (tet ahydrofura 5@ y met hyl ) - 2-f[ uor o- 4- met hyl - 3- oxo- 4- aza- 5a- andr ost -
| - en- 7(3 car %

N- ( 3H i .m tadbefzipistandl{yylindihph)-2esflunetdrnethyR3-okerdraza-So-amirbyydn- BZPox 0- 4- aza- 5a- an
~drost- 1-en-17f &%%xam de;

N-(2-fluoro henﬂg met hyl) - 2a-f | uor o- 4- met hyl - 3- oxo- 4- aza- 5a- andr ost an- 17( 3-
10 car boxIéInﬁp lyae ylbenz1m1dazol—2-ylmethyl)-za-ﬂuoro-4—methyl— ~0x0-4-aza-5o~-androstan-

N- (t hi azol - 2- yi17gedaityozymidie; f | uor o- 4- et hyl - 3- oxo- 4- aza- 5a- androst an- 17 J3-
car boxam ge;. . )

N (f uian- 9%{7‘11?ﬁ?{"ﬂg}'}‘?‘?%2‘??'88?18:42{9‘?@1@?1&03‘!'8%?55“4@“&?&?3%&.7 Bindr ost an- 17( 3-

car boxam de; asaboxBmide;

N-(t bi ophﬂr(ﬁ&aacwﬁﬁmﬂ_z@ﬁu&bu%anﬁﬁ@whza%opaﬂa: frafiagpda- andr ostan- | 70-
car boxam de; g maceuti cally acceptable salts an ena tiomers thereof.

19. The conpo #%h 18" chosen from 20

N-(tetr athﬂme;&bh—stﬂrﬁﬁthﬁﬁﬁmbMﬂﬁyﬂﬁb?oid W@So@«aﬂ@dshmllﬁ 0X0- 4- aza- 5a- andr

ost-1lizen 17(3%&%
N-(te%rahydro ran: 2( R) yl met hyl) - 2-f1 uor o- 4- net hyl - 3- 0X0- 4- aza- 5a- andr
ost- | - E;C(Bgtl@ﬁy hesgplablg ealts and enantiomers thereof. ,
N- (2, 3-di hydro- 1|, 4- benzodi oxi n- 2(R) -yl met hyl ) - 2- f | uor o- 4- net hyl - 3- oxo- 4- aza
-Ba-

- 18. The compound of Claim 17 chosen from:
20 N-(2-fluorophenylmethyl)-2- ﬂuoro—4—methyl-3-oxo-4-aza-5a—androst—1 en-178-
carboxamide;
N-(3-fluorophenylmethyl)-2-fluoro-4-methyl-3-oxo-4-aza-5a-androst-1-en-17p-
carboxamide;
N-(5-chlorobenzimidazol-2-ylmethyl)-2-fluoro-4-methyl-3-oxo-4-aza-So-androst-1-
25 en-178-carboxamide;
N-(5-methoxybenzimidazol-2-ylmethyl)-2-fluoro-4-methyl-3-ox0-4-aza-5o-androst-
n 1-en-17B-carboxamide;
N-(benzthiazol-2-ylmethyl)-2-fluoro-4-methyl-3-oxo-4-aza-50-androst-1-en-17p-
_ carboxamide;
30 N-(tetrahydro—2H—pyran—2(S)-ylmethyl)-z-ﬂuoro-4-methy1-3-oxo-4-aza-50.—androst—1~
en-17p-carboxamide;
N—(tetrahydro~2H-pyran-2(R)—ylmethy1)-2-ﬂuoro-4—methy1-3-0xo—4—aza-5a—éndrost-l-
en-17p-carboxaride;
N-(2,3-dihydro-1, 4—benzod10m—2(R)~ylmethyl)-2-ﬂuoro-4-methyl—3-0x0-4-aza—5u—
35 - androst-1-en-17B-carboxamide;
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25 androst-|-en-170- car boxam de;

N- (2, 3-di hydro- 1, 4- benzodi oxi n-2(S) -yl met hyl)-2-fl uorcﬁgﬁpmq’?wooé 0X0- 4- aza
-Sa- androst-1-en-17(3-carboxam de; '
N (tetr ran-2(S)-yl met hyl)-2-fl uoro-4-nethyl - 3- -4- gza- 5a- andr ost -
| - en- ®B§QI?:§§ l"1oxam de; 30 909}6903‘%32%

N-(tet rahydr of uran-2(R) -yl net hyl ) - 2-f | uor o- 4- net hyl - 3- oxo- 4- aza- 5a- andr ost -

| -en- 17(3-carboxam de;

N- (3H-i m dazo[ 4, 5-b] pyri di n-2-yl met hyl ) - 2-f | uor o- 4- net hyl - 3- oxo- 4- aza

Sa- androst- 1-en-17[ 3-carboxam de; pharnmaceutically acceptable salts and
enant i omer ¥-(2.8elihydfo-1,48nzogHx- %&b}{m&e’ﬂ-ﬁ?zﬂmo 4211BthyT-I$eoXOfﬁ:m@t§nd of Claim18

chosen from Naﬁ&ogﬂya{“pmmdxgﬂ& | )-2-fluoro-4-nethyl -

- 0X0-4-az ar

N-( 3- quo?]EMT?E ?gJﬂlm?fhé}%— OWe‘F 31"%3-8%4%§%%0%Acﬁnost 1-en-173-
car boxami de; 17{3—carboxam1de

N (5- i o ghengh B A58bnd- BB DY i LG22 NS B o Sa- e os
N—(5 met hoxybediﬁﬁﬁ@amidcz yl met hyl ) - 2- f | uor o- 4- met hyl - 3- oxo- 4- aza- 5a- andr o
st-  1- en- IN(3HSRIdaL{ L FAASridin-2-yimethyl)-2- ﬂuoro-4-methy1—3 0%0-4-aza-Sg-androst-

N- ( benzt hi azoI t fluoro-4-net hyl - 3-'oxo- 4- aza- 5a- andr ost - |
-en-17(3- car b&xeé‘riféE xgm“%

N-(2-f1 uorhi-;ﬁhﬁngmﬂmnﬁmeﬂwﬁaﬁaﬁﬂw-é—nﬁﬂnéﬁmm-@amﬁa-aﬂdm%&aﬁ -andr ost an- 17( 3-
car boxgym

N-(thi azoI % yl rret’l("la'[rf'l ‘2a-f | uor 0- 4- met hyl - 3- 0x0- 4- aza- Sa- andr ost an- 17( 3-
car boxami g% azol-Z-ylme yI)-2a-ﬂuoro—4—methyI—3-oxo—4-aza—5a—androstan—17[3

N- (furan-2- yI rreﬁrbyia)me@ f 1 uor o- 4- met hyl - 3- oxo- 4- aza- 5a- andr ost an- 17( 3-

car boxam

N- (t hi ophen( =avij n)élP%thW'Z% Aloro;&msthyl %é)g{ﬂ-ﬁrazg—Sg%drastg}é’/%a andr ost an- 17( 3-

car boxam de; ph&bmdﬂ aedl |y accept abI e salts and enantioners thereof. 21.

Use ofisa QQIRRy @&m@aﬂa Blfifiro-3-rRaR Azg%lamo%ﬁq%ﬁbl e salt or an
enant i oner the%e oxﬁdé he manuf acture of i canent for _

pharmaceutically acceptable salts and enantiomers thereof.

19. The compound of Claim 18 chosen from:
20  N-(tetrahydro-2H-pyran-2(S)-ylmethyl)-2-fluoro-4-methyl-3-oxo0-4-aza-50-androst-1-
en-17p-carboxamide;
N-(tetrahydro-2H-pyran-2(R)-ylmethyl)-2-fluoro-4-methyl-3-0x0-4-aza-5o-androst-1-
en-17B-carboxamide;
N-(2,3-dihydro-1,4-benzodioxin-2(R)-ylmethyl)-2-fluoro-4-methyl-3-oxo-4-aza-So-
25 androst-1-en-17p-carboxamide;
- N-(2,3-dihydro-1,4-benzodioxin-2(S)-ylmethyl)-2-fluoro~-4-methyl-3-ox0-4-aza-50-
androst-1-en-17f-carboxamide;
N-(tetrahydrofuran-2(8)-yimethyl)-2-fluorc-4-methyl-3-oxo-4-aza-5a-androst-1-en-
17B-carboxarnide;
30  N-(tetrahydrofuran-2(R)-ylmethyl)-2-fluore-4-methyl-3-oxo0-4-aza-5o-androst-1-en-
17B-carboxamide;
N-(3H-imidazo[4,5-b]pyridin-2-yImethyl)-2-fluoro-4-methyl-3-0x0-4-aza-50-androst-
1-en-17p-carboxamide;
pharmaceutically acceptable salts and enantiomers thereof,
35 '
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nodul ating a function nedi ated by the androgen recept in . 22.
Use of a conmpound of Claim 1l or a pharmaceutically c?c%"ﬁfeﬁ’gf’rez t or an
enanti onmer thereof in the manufacture of a nedicanment for activating the
function of the androgen receptor in a manmal. 23. The use of Claim?21
wherein said function nediated by the androgen receptor is activated in at
| east one of bone adeﬁbleazhpoﬁddSﬁ‘lmalﬁmE &Ho@elkﬁdm'tn t he prostate or the

ut erus. : e of a.co 0 har ut|

accept ablzlg'(%'ﬁf)mgjw@ﬂmgﬁ%ﬁf% gﬂ%rp'ﬁ{' E’&i}? TR z{'?‘i@ %?ﬂ#ﬂ(c% ure a medi canment
for treating aresagidd,on in a manmal which is caused by andr ogen

deficien I i an l126€ or which
can be |(r?%:{r(g(flls}eﬁgipggn gﬂ]lg eQiﬁm@‘é’p ace??%o\%ﬂ%ﬁﬂ%%}l |§§t?| on | sel ected from
weakened nusclaarbos ﬂ@l st eoporosis, 86 6 Septenber 2006 osteopeni a,

gl ucocor tmqwcﬂbtmﬁﬁﬁﬂdﬁ@t-gqmﬁémﬁ)fsz,ﬂlmﬁbmqel@ﬂhylak ofdbsieasSe-hanat-fir acture,

bone danage f ol |]g?ﬁl bone, reconstructive surgery, sarcopenia, frailty,
agi ng skin, h‘iﬁg%‘@ﬂ’é $sm post menopausal synptons in women,

at her oscIl‘é—t(bmeshoxlybmmtdalz@%p]n@ﬂqﬂ)-a-ﬂubyp@tﬂmﬂmdemcm amé;émahdrpstapl astic
anem a and ot her. ﬂfgﬁi’&?& qLic disorders, arthritic conditions,

H V-wastin pr 0s ncer,” cancer cacheX| a, nuscul ar dyst roph| es,

premat ur é\T-g&@zthWOf -2iylmethyl) 2nBuctotiomethyha-odp deagseso-asirost enakiB- accor di ng t o
C ai m 24 wher %{bo§§1hghecond| tion is osteoporosis. 26. Use of a conpound
accordin n&lt oCaiml phar macegﬁ_ll cally acceptabl e sal t or an

enant i ome¥(%- ﬁ@?@@henmnﬁw)#&nﬂweﬁﬂp B 3-8X0 e rostage 1 P eat i ng

ost eopor osi s icarbaxgamgepl . 27. The use of Cl aim 26 wherein an agent,

o Lo RS O s R B S DR o
conbi nati on wichatboaampidegestin or progestin derivative, (b) a

bisphospﬁ@m;@;zgﬁﬁe@? 0GR EARGRIO% o 3 SbESH LG SRbriagen T ecept or

nodul at o egrl n receptor antagonis (€) a cathepsin K
i nhi bitor, (f carhe oA reduct ase i nhibitor, (g) an osteoclast vacuol ar
ATPase | '}Jl'l'(thldpﬁén-Z ylmethyl)-2a-fluoro-4-methyl-3-oxo0-4-aza-So-androstan-17(3-

carboxamide;

pharmaceutically acceptable salts and enantiomers thereof.

21.  Useof a compound of Claim 1 or a pharmaceutically
acceptable salt or an enantiomer thereof in the manufacture of a medicament for

modulating a function mediated by the androgen receptor in a mammal.

22, Use of a compound of Claim 1 or a pharmaceutically
acceptable salt or an enantiomer thereof in the manufacture of a medicament for
activating the function of the androgen receptor in a mammal.

23.  The use of Claim 21 wherein said function mediated by the
androgen receptor is activated in at least one of bone and muscle tissue and blocked in

the prostate or the uterus.

24.  Use of a compound of formula I or a pharmaceutically
acceptable salt or an enantiomer thereof in the manufacture of a medicament for
treating a condition in a mammal which is caused by androgen deficiency or which
can be ameliorated by androgen replacement, or which can be increased by androgen
replacement, which condition is selected from weakened muscle tone, osteoporosis,
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(h) an antagonist of VEGF binding to osteoclast recept gé?Pﬁ?Fﬁ’ %%@ activator
of peroxi sone proliferator-activated receptor vy, (]) 5 (k) a

cal ciumreceptor antagonist, (1) parathyroid hornone or anal og thereof,

(m a growth hornone secretagogue, (n) human growt h hornone, (0)
insulin-like growth factor, (p) a p38 protein kinase inhibitor, (q) bone

nor phogené‘étédi)eﬂboélﬁb&ort{db)d ﬁauééams&bp@fos@fpmo@atamm 5bhe :&ﬁcﬁﬂrea
prostagl ndl n der%#((ﬁ]tlve vitamin D or vitamn, D d rivative, (u)

vitam n WW& %P?W&F?%ﬁuweéu@@ﬁ‘b SHERenisg fial ty(ﬂ’,%mg f| avone,
(w) fl uorindle Ispbichadisi) pahuabmpyaumgﬁnpmmumpjoetmmtheramlbros(lsé) (a) th

ost eopr ot gger i cor a e

est rogen e&"&ﬂ%‘é&"ﬁ“ﬂ‘é‘r P)(Peﬂelw(gem% (lf)t%gl%rapgﬁé r%rf W‘](j)tﬁélﬂn th a progestin
or pr ogeshdmatojsméticatisorders, asthuigt ecndtorfsy BhY omsfing aresthte sancey emeerqui ne
eSUT 00N, cachlid B Mlropfitd PG Ratuk T BhARLte, 83 fdtHhhunckiGlset hyny!

est radi ol eas e agent sel ected from norethindrone and
medr oxypr ogest erone acetate; (b) the bisphosphonate is selected from

al endronate, clodropat e, TS usda6RRERe to CRAMDIOTR:Ein shidl CasdifoRIse,
m nodronat e, neridronate, ol padr onat e, pam dronate, piridronate,

ri sedr ona®¥<OPPIYSdr onat e, and zol edr onat e; (c) the antiestrogen or
sel ective estrogen recept or nodulator is selected from ral oxifene,

cl om phene, zucl om 680, Cl- 628,

CN- 55, 945-27, Mer - ,' &%éﬁlp%ﬁﬁ@gﬁﬂ cﬁ{;%%% gﬂ}gn *asof oxi f ene,

torem ferndlanaz@uﬁbéﬂbfrwceml@w orm@teBBRorTSithergaf, in reshawificsire of Adoxi f ene,
and | evorxﬁ&!hgéﬁh&ﬁ@&vtréaﬂhg%t@oﬂdl}@é—?ﬂ%&&Qﬁﬁl ase inhibitor is selected from

| ovastatin, sinmvastatin,

27.  The use of Claim 26 wherein an agent, suitable for being
administered in combination with the compound, is selected from :
(a) an estrogen or an estrogen derivative, alone or in combination with a progestin

or progestin derivative,

(b) abisphosphonate,
(©) an antiestrogen or a selective estrogen receptor modulator,
{d) an avp3 integrin receptor antagonist,
(e) a cathepsin K inhibitor,
() an HMG-CoA reductase inhibitor,
(g) an osteoclast vacuolar ATPase inhibitor, _
(h) an antagonist of VEGF binding to osteoclast receptors,
@) an activator of peroxisome proliferator-activated receptor v,
) calcitonin,
k) a calcium receptor antagonist,
)] parathyroid hormone or analog thereof,

{m) agrowth hormone secretagogue,
(n)  human growth hormone,
(0)  insulin-like growth factor,
(p) a p38 protein kinase inhibitor,
()  bone morphogenetic protein, _
() - aninhibitor of BMP antagonism,

N (s) aprostaglandin derivative,
: (f) . vitamin D or vitamin D derivative,

{u) - vitamin K or vitamin K derivative,




di hydr oxy-open acid sinvastatin, pravastatin, fl uvast:éé i of v statin,
‘cerivastatin, rosuvastatin, pitavastatin, and nisvast %e"?b ¥4I ci t oni n
is salnmon calcitonin adm nistered as a nasal spray; (f) bone m)rphogenetic
protein is selected fromBW 2, BW 3, BW 5, BW 6, BMP 7, TG- beta, and
GDF5; (g) insulin-like growh factor Is selected fromIG- 1 and IGF I

al one or (IVD] ciprifiaviaej on with | G- binding protein 3; (h) the prostaglandin

derivati v @;J tsﬁﬁjshf rom agoni sts of prostaglandin receptors EPl, EP2,
EP4, FP, r% e fibroblast growh factor is selected from aFG- and

bFGF; (j )(Xﬂ)ar aél#wyoqakplmlsmi@nemm or PTH analog is selected from PTH
subcut anegys idiRptdt@Rrinhuman PTH (1-84), human PTH (1-34), and other
partial sequences, native or with substitutions; (k) vitamn D or vitamn D
derivative is selected fromnatural vitamn D, 25-OH vitanin D3,

la, 25(0H) 2 vitam n 283, |Ehe@se vtdoading tdBlaitha7GHrewdihan n D2,

\C/I: []Zl(rjnr ﬁt g%f]ystztﬁ‘(% %,%}g r? 4] ngtrlc:)geﬁl' vaglve a?on\é otr 1ann1cor}nbl?§at10:1[19w1t a progés%15n( OH) 2

la, 25( OH) 2- 16- @m@@@&wdwwtwam s&lémechfrtsepbmngmd ed@en, BRUNRESPREAS53) ,

EB1089, 20- 6 g@g 2
vitam n D3, ezlglng’B éﬂg&%pégt%% f%tﬂyr%?esd@d&ﬁ piéﬁ élesetgaguﬁ%@%:l( uar;i)
suppl enent i s 16%f arg éaenff ﬁ@ﬁﬁt%ﬁew@hméma@e rr@érceqmmge%fﬁrprl@t e, and

natural calciugtarlts; and (m) the fluoride salts are sel ected fro'm sodi um

fluoride I or.oph hat e (M-P ticall
acgep!t abl(ﬁfsalr[ﬁ ﬁ?ﬂs gsel?‘ﬁggﬁgﬁl %@@gmf%ﬁlog ‘FATg%a%U’V\IIner ei % t he
bi sphosphonat ebarslrormteenntadmaate minodsomdicy neridrotuye) mﬁiadrmteapanﬂrmaa; e
nonosodi um m)rbq%ygﬁ&g %Se nat-ght?luirﬁ%ﬁat%f (&IZ% é&%}? .Wherein said agent is

selected fro an et rogen erlvatlve al one or in
conbi nat i(eh vmthmalaleﬁimgge@r selectbie epifr@gyagcttemtomquubﬁt@r\,@ seledsyd from

bi sphosphonat Gl‘ralof(i‘féneaéloﬁﬁﬁﬂeﬁé LZuER&pIRhe aen%ﬁalnﬁ?ﬁén\éenﬁ@ﬁlﬂ&ﬁe B11686,891 OF
modul ator, - ( GheANA! 945-27ntlee%lfz'snUr-le o T30 29t ot P 1 K
I nhibitor,

toremifene, azorxifene, EM-800, EM-652, TSE 424, droloxifene, idoxifene,

and levormeloxifene;

(d)  the HMG-CoA reductase inhibitor is selected from lovastatin, simvastatin,
dihydroxy-open acid simvastatin, pravastatin, fluvastatin, atorvastatin,
cerivastatin, rosuvastatin, pitavastatin, and nisvastatin;

(e) calcitonin is salmon calcitonin administered as a nasal spray;

43 bone morphogenetic protein is selected from BMP 2, BMP 3, BMP 5, BMP 6,
BMP 7, TGF beta, and GDFS5;

(g)  insulin-like growth factor is selected from IGF I and IGF II alone or in
combination with IGF binding protein 3;

(h)  the prostaglandin derivative is selected from agonists of prostaglandin
receptors EP1, EP2, EP4, FP, and IP;

(1) the fibroblast growth factor is selected from aFGF and bFGF;

G) parathyroid hormone (PTH) or PTH analog is selected from PTH
subcutaneous injection, human PTH (1-84), human PTH (1-34), and other
partial sequences, native or with substitutions;

(k) vitamin D or vitamin D derivative is selected from natural vitamin D, 25-OH-
vitamin D3, 10,,25(0OH)2 vitamin D3, 1a-OH-vitamin D3, 1a-OH-vitamin D2,

- dihydrotachysterol, 26,27-F6-1¢,25(0H)2 vitamin D3, 19-nor-1a,,25(0H)?
vitamin D3, 22-oxacalcitriol, calcipotriol, 10,,25(OH)2-16-ene-23-yne-vitamin
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(f) an osteocl ast vacuol ar ATPase inhibitor, (g) an antagonist,_of VEG-

bi ndi ng to osteoclast receptors, (h) calcitonin, (i) Gt i n, and

(j) parathyroid hornmone or anal og thereof. 31. A pharnaceutical conposition’
conprising a therapeutically effective amount of a conpound of Claim1 and
a pharmaceuti cal | acce table carrier. 32. The conposition of Caim3l

whi ch further Rdblpe P3ES %)nEQéW%éO-qphé@téé(QHiz witAnein 5% K869, ERJ1.an

estrogen or am®gesi&es deeﬁérﬂﬁtlby%nd@&%ﬁlp(oﬂﬁ Hagkhpation with a
progestin or proges erivative;, (b) |sphosphonate (c) an

anti estrdden dhe leﬁaéyé@l@wesmlemgbﬁ seleetep fiom erbeiwmaethonateejcium av ( 33
i'ntegrin recemlggteaquggﬂbﬁ;alcn(lﬁgalg gaf hepsin K inhibitor, (f) an HVG CoA

r educt ase i_.nhi an o cI ast vac ol ar ATPase i hl bitor, 89 6
Sept ember™ooé ¢ H?n%sgai\tﬁ uﬁﬁfiﬁ@“‘f@(’%%gf’ B8 ast recept ors,

(i) an act|vatﬁhror«(j;fho}@pl’ﬁaﬂ:ex(1\53[EP{),=r proI [ ferator-actlvat ed receptor 'y, (j)
cal citonin a_cal | um goni st, (1) parathyroid hornone or
anal og therdé)(ﬁ)lfu)maC \’lrt)lc Y&F%‘?Bf%ﬁﬁ%ﬁﬁﬁ’ﬁé ‘ecr et agogue, (n) human grow h
horrmone, (0) insulin-like gromh factor, (p) a p38 protein kinase

I nhi bi tor, (Q) bong mo 1%%@5860& ngic%ﬁihﬁ’zs(évh @ﬁth@ﬁfsﬁﬁ&gﬁﬁoﬁm@wp

ant agoni sm s) a prostaglandi I vat vitamn D

deri vat i \ﬁéendrw}e HPRSRIKTdY Wet %ﬁlwd@@@rmvmspd@m mopohydrate-f | avone,

Q..

30.  The use of Claim 27, wherein said agent is selected from:
(a) an estrogen or an estrogen derivative, alone or in combination with a progestin
or progestin derivative,
(b) a bisphosphonate,
(c) an antiestrogen or a selective estrogen receptor modulator,
(d) an avP3 integrin receptor antagonist,
(e)  acathepsin K inhibitor,
§i) an osteoclast vacuolar ATPase inhibitor,
(g)  an antagonist of VEGF binding to osteoclast receptors,
(h) calcitonin,
(1) ostoprotegrin, and
() parathyroid hormone or analog thereof.

31. A pharmaceutical composition comprising a therapeutically
effective amount of a compound of Claim 1 and a pharmaceutically acceptable

carrier.

32.  The composition of Claim 31 which further comprises an active
ingredient selected from:
(a) an estrogen or an estrogen derivative, alone or in combination with a
progestin or progestin derivative;
{b) a bisphosphdnate;
{c) an antiestrogen or a selective estrogen receptor modulator,
(d) an avB3 integrin receptor antagonist,
.(e) a cathepsin K inhibitor,
(f) an HMG-CoA reductase inhibitor,
(g) an osteoclast vacuolar ATPase inhibitor,

39




(w) fluoride salts, (x) dietary calcium suppl enent
ost eoprotegerin 33. The conposition of Caim 32 \/\here|6(rj§e§£ﬁ¥‘é’e’é%qq6ve

ingredient is selected from (a) an estrogen or an estrogen derivative,
alone or in conbination with a progestin or progestin derivative, (b) a
bi sphosphonate, (c) an antiestrogen or a selective estrogen receptor

nodul ator, (dh) amamago’ﬂstioﬂvmﬂmndmge@bﬂeocﬂastaagqnbs;, (e) a cathepsin K

(7ot oG PSRN SHBRTMY l orr

conposi ti on of()datditen®3, wherein sai d bi sphosphonate is al endronate. 35.
Use of a corrpqq{?gcﬁgﬁg{gbélgmt&ta%loﬁisfn 1 or a pharnmaceutically acceptable
salt or an ena ereof In thé magﬁgacture of a nedi canent for

i ncreasi ng borlé RHH e or anzlog they 90 6 Septenber 2006 36. Use
of a conmpound (agcacgrdwﬂglmoﬁ} gdcretdgopiiea pharmaceutically acceptable salt or
an enanti omerb(tpg reof in ge manuf acture of a medi canent for reducing the
ri sk of verte ?n%%’ﬁ’ﬂil/ Y8 Fal fractures in a manmal . 37. Use of a
conpound accor{(d) mgulirelike giomth fagtora pharmaceutically acceptable salt or an
enantionmer th $ fe of a nedicanent for effecting a bone
turnover mar kg?%’h%&&é?ﬁﬂﬁ%é&ﬁﬁi%har maceuti cal conposition nmade by
conmbining a MW@BWI%EWE%HO aim1l and a pharnaceutically

accept abl e car(”g{gmhlﬁﬁ,roﬁgmpog@@niﬂ maki ng a pharnaceutical conposition

conpri sing conbi nin C ound, according to aim1 and a pharmaceutical |y
accept abl e capb)%Progt&éa“‘%gge’a‘fa‘é’econpound according to daim1l or a

phar maceut i cal(t)y\ntaﬁﬁlcﬁpﬁazﬁtbmrsaldenomlm enanti omer thereof in the
manuf act ure Of(ufwga%%ncf@or Vi an{igk derivative, '
(v) ipriflavone,

(w) fluoride salts,
(x) dietary calcium supplement, and
(y) osteoprotegerin

. 33.  The composition of Claim 32 wherein said active ingredient is
selected from:

(a) an estrogen or an estrogen derivative, alone or in combination with a

progestin or progestin derivative,

(b)  abisphosphonate,

(c) an antiestrogen or a selective estrogen receptor modulator,

(d)  an avp3 integrin receptor antagonist,

(e) a cathepsin K inhibitor,

® an osteoclast vacuolar ATPase inhibitor,

(g)  calcitonin,

(h)  osteoprotegrin, and

) parathyroid hormone or analog thereof.

34.  The composition of Claim 33, wherein said bisphosphonate is
alendronate.
' 35.  Use of a compound according to Claim 1 or a pharmaceutically
acceptable salt or an enantiomer thereof in the manufacture of a medicament for

increasing bone mineral density in 2 mammal.
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treating or preventing an arthritic condition in a mam?l. zt}Jé use of
Cl aim 40, wherein the arthritic condition is selected O PSPGIYCHE toid
‘arthritis and osteoarthritis. 42. A use of claim 24 wherein the condition
is selected from weakened nuscle tone, sarcopenia, frailty, male
hypogonadi sm prostate cancer, and cancer cachexia. 43. A use of claim42
wherein the conditi on i s sel ected from sarcopenia, frailty, and cancer
cachexi a. 44. A use 43 wherein the co g'*bml on i arco enia. 45. A
use of claim42 whef |n ﬁ%o HHITRTY #@T@gg&g r‘Hrﬁp TH é’onadi sm
and pr ost ateeprbiceait or &ieGnbepeettibent 2006 madtiactArecdiaedidanmadnt Grai m 17,

chosen fr

N(2, 2, 2- ? Flfjgél}eoré flvfmébr?ll%oroVfﬁebrahﬁ?c%e%yo lzilam?la 5a-androst-1-en-17p-

car boxam de, N (2-fl uorophenyl met hyl ) -2-fluoro-4-nmethyl -3 -0 xo-4-aza-5

a-androst- | -en-173% 3-g Nol-y dine to Claim 1 h ticall
N-(2-trifluoronethyl phenyl rret h ;E fiaﬁ((;)orromﬁ y ah Ora ngl?ﬁcglzlzlac Sg andr ost -
1- en- 17( 32¢csPigblesalt gpan enantiomer thereof in the manufacture of a medlcament for

N (benzi m:festpbadboyt ARhdEr hadcdr i@ infindret hyl - 3- oxo- 4- aza- 5a- androst -1 - en-
17(3-car boxam de; N-(1-nethylim dazol-2-yl nethyl)-2-fluoro-4-nethyl-3

- 0X0- 4- aza-5a-androst-| - en-170-car boxam de;

N (3H-i m dazol 4, 5- b}yr i AiphaRaacentidahydppditidnunide- b coritiying 3- oxo- 4- aza- 5a-

andr ost - | <SS eRRAgIaTI g AN AIRNIRGRUIL SRl YafesgRLAD! © oal ts and

N-(2,2,2-trifluoroethyl)-2- quoro-

4- met hyI 3- 0x0- 4- azggy 5a- 7, har maceutical |y
acceptabl e salts anzl9 enaﬁmﬁég&?ﬁgiﬁ i]ﬁlaﬁﬁéé&%@dﬁ&%@ggmp

N (2, 2, 2- QPSS mhawgﬂfomewbmﬂmw Clsmbkania ghaymaceutically
5a- androsaccle pt@hie b4fridr.car boxam de. 49. A conpound conpri sing

N- (benzim dazol 2-yl met hyl ) - 2-

f | uor o- 4- et hyl - 3- oxo- 4- aza- 5a- andr ost -1 - en- 17( 3- car boxam de and
phar maceuti cal | y acé®pt abbeofsatdmspaind aecading tor€iamt lhar epliarmaceutically

acceptable salt or an enantiomer thereof in the manufacture of a medicament for

treating or preventing an arthritic condition in a mammal.

41. A use of Claim 40, wherein the arthritic condition is selected
from rheumatoid arthritis and osteoarthritis.

42. A use of claim 24 wherein the condition is selected from
weakened muscle tone, sarcopenia, frailty, male hypogonadism, prostate cancer,

- and cancer cachexia.

43. A use of claim 42 wherein the condition is selected from

sarcopenia, frailty, and cancer cachexia.
44. A use of claim 43 wherein the condition is sarcopenia.

45, A use of claim 42 wherein the condition is selected from

male hypogonadism, and prostate cancer.
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50. N-(benzi m dazol - 2-yl net hyl ) - 2-f | uor o- 4- net hyl - 3- oxp-4- aza;5a- androst - |
-en- 17E3-car boxam de. 51. A conpound conpri sing é)Septem%erZ(ﬁ%

N (3H i m dazo[ 4, 5- b] pyri di n- .

2-yl met hyl ) - 2-f | uor o- 4- net hyl - 3- oxo- 4- aza- 5a- androst - | - en- 17[ 3- car boxam de
and pharmaceutically acceptable salts and enantioners thereof. 52.
N- (3H-i m dazo[ 4, 5-b] pyridi n-2-yl net hyl )-2-fl uor o-4-

met hyi - 3- oxo- 4- aza-#a- andrcompoindefdizim 1¢.ahbsptdfidde. 92

N-(2,2,2-trifluoroethyl)-2-fluoro-4-methyl-3-0xo0-4-aza-5u-androst-1-en-17p-
carboxamide;
N-~(2-fluorophenylmethyl)-2-fluoro-4-methyl-3-oxo-4-aza-5a-androst-1-en-17f3-
carboxamide;
N-(2-trifluoromethylphenylmethyl)-2-fluoro-4-methyl-3-oxo0-4-aza-Sa-androst-
1-en-17B-carboxamide; |
N-{benzimidazol-2-ylmethyl)-2-fluoro-4-methyl-3-ox0-4-aza-5¢-androst-1-en-
17p-carboxamide;
N-(1-methylimidazol-2-ylmethyl}-2-fluoro-4-methyl-3-ox0-4-aza-5 a-androst-1-
en-17B-carboxamide;
N-(3H-imidazo[4,5-b]pyridin-2-ylmethyl)-2-fluoro-4-methyl-3-ox0-4-aza-5a-
androst-1-en-17pB-carboxamide; and
pharmaceutically acceptable salts and enantiomers thereof,

47. A compound comprising N—(2,2,2-ﬁiﬂuoroethyl)-2-ﬂuoro-
4-methyl-3-0x0-4-aza-5¢-androst-1-en-17B-carboxamide and  pharmaceutically

abceptable salts and enantiomers thereof,

48.  N-(2,2,2-trifluoroethyl)-2-fluoro-4-methyl-3-oxo-4-aza-
5a-androst-1-en-17B-carboxamide.

49. A compound comprising N-(benzimidazol-2-ylmethyl)-2-
fluoro-4-methyl-3-ox0-4-aza-5a-androst-1-en-17B-carboxamide and
pharmaceutically acceptable salts and enantiomers thereof.

50. . N-(benzimidazol-2-ylmethyl)-2-fluoro-4-methyl-3-oxo-4-
aza-Su-androst-1-en-17B-carboxamide.

, 51. A compound comprising N-(3H-imidazo[4,5-b]pyridin-
2-ylmethyl)-2-fluoro-4-methyl-3-0x0-4-aza-5a-androst-1-en-17pB-carboxamide

and pharmaceutically acceptable salts and enantiomers thereof.

:52. . N-(3H-imidazo[4,5-b]pyridin-2-ylmethyl)-2-fluoro-4-
methyl-3-ox0-4-aza-5a-androst-1-en-17f-carboxamide.
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