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R or a pharmaceutically acceptable salt or ester thereof wherein: 26
August 2002 -4 the Cl-C2 carbon-carbon bond nay be a single bond, or a
doubl e bond as indicated by the dashed line; R is selectedzémgﬁhg@gogroup
consi sting of hydrogen and Cl-10 alkyl; RZ is selected fromthe group

consi sting of hydrogen and Cl1-10 al kyl; one of R~ and R4 is selected from
the group consisting of hydrogen and nethyl, and the other is selected from
the group consisting of: (a) am no; (b).gyano; (c) fluoro; (d) methyl; (e)
OH, (f] -C(ONRbRc, where Rb and Rc are independently H, Cl-6 al kyl, aryl,
or aryl Cl_6al kyl ; wherein the al kyl nnlety can be substituted with 1-3 of:
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prevention and treatment of prostatic cancer, and for the treatment of skin
and scalp-related disorders such as acne vulgaris, seborrhea, female
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vii) aryl; aryloxy; arylcarbonyl; arylthio; arylsulfonyl; arylsulfinyl;
aryl sul fronam do; aryl oxycarbonyl; wherein the aryl noiety can be
substituted with 1-3 of: halo; O alkyl; C 1 4alkoxy, or tri6lAigusmrioby! ;
viii) -C(ONRbRc; -OC(O-NRbRc, N(Rb)-C(O _ Rc; NRbRc; Rb-C(O N(Rc)-;
where Rb and Rc are defined in (f) above; and N(Rb)-C(O) ORg, wherein Rg is
Cl 6allcyl or aryl, in which the al kyl noiety can be substituted with 1-3
of: halo; C 1 ~alkoxy; or trifluorometimds and the 26 August 2002 -6 aryl
noi ety can be substituted with 1-3 of: halo; d ~alkyl; Cl..4 al koxy, or
trifluororrethyl N(Rb) C(O) NRcRd wherein Rd is sel ected fromH a-6
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6 al kyl; aryl; Cl-6 al kyl sulfonyl; C1_6 al kyl aryl sul fonam no; xi) -NRbRc;
Ro-C(~)-N(Rc)-; wherein Ro and Rc are independently H Cl1_6 alkyl, aryl, or
aryl d -6al kyl ; wherein the alkyl noiety can be SUbStItUted\M@AhéfﬁmRb'
hal o; C ~al koxy; or trifluoronethyl; and the aryl noiety can be substituted
with 1-3 of: halo; C 1 4alkyl; C 1..4 al koxy; or trifluoronethyl; xii) a
het erocyclic group, which is a 5 nenbered aronmatic ring, containing one
ring nitrogen atom or one ring oxygen-ahd one ring nitrogen atom and (k)
wherein R3 and R4 taken together can be carbonyl oxygen; and wherein: 26
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26 August 2002 -11 pharmaceutically acceptable salts thereof, and anal ogs
of the abovedescribed conmpounds wherein the Cl-C2 carbon-carbon bond is a
doubl e bond, andlor R 1 is -H and/or R2is -H or methyl, wagrgigust2002
appropriate. In another enbodiment of this invention are conpounds of
Formula | further limted to those wherein the C -C2 carbon-carbon bond is
a single bond, RL is nethyl) R2is nethyl, R3 is selected from
unsubstituted or substituted aryl oxy, anfl-R4 is hydrogen. Some non-limting
exanpl es of conpounds within this enbodi nent are: 3-o0xo0-4-aza-4,7

~3-di net hyl - 163- (4 cyanophenoxy) Sa- andr ost ane;

3- oxo0-4-aza- 4, 7j 34 LX:63 (3- cyanophenoxy) 5a- andr ost ane;
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3- 0x0-4-aza- 4, 7~-di net hyl - 16~- ( ﬁmﬁﬂ h%iﬁ ;
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3- 0x0- 4- aza- 4, 7~3-di met hyl - 16( 3- ¢2- A gh ¢ye oaRY

3- 0x0-4-aza-4, 7(3-di met hyl - 163- (_ wonyk-carborsi erdédo; 26 August 2002 -
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3- 0X0-4-aza-4, 7~ 3 di met hyl
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phar maceut i cal |y acceptable salt

invention is 1f0
3- 0x0- 4- aza4, 7~3-di net hyl - 16( 3- ( %;lkyls n g alk ;t(l)%cg (njég or a

pharmaceutical ly acceptable sal td 1-6 s

i ntended to i nclude both branche glﬂf@imml(l‘q,gaam hj)qd.cajbqﬁyi;l c
hydr ocar bon groups having the sp&aoé ﬁ&l gg? 8 I %hqﬁ .
methyl (Me), ethyl (Et), propyl ﬁ ° %ﬁ ,81 tyl,
nonyl, decyl, iso-propyl (i- Pr) *ﬁlgealky ﬁl])- ylanyino(€186)

sec-butyl (s-Bu)) iso-pentyl, g]wkw de,ﬁmmcﬁblj ﬂﬁp@%
represents an al kyl group havi ng ¢ I ndi cated Xﬁbery(ﬁf cargllon t n%

attached thr ough an oxygen bri dg@} lkyé moiety-can dgysubsti S‘W@Jp I®ky, and

the like. "Al'kenyl" is intended halo; .U.dﬂ( r@cmlﬂimmg{gm pB of either a
straight or branched confi guritl on Wt one or i‘ar brﬁ]ncar bon doubl e
98)'

bonds whi ch may occur in an¥tkt a8T¥s WHFY&WA Quch as et henyl,
propenyl or allyl, but egyl pent arylsulfomyl BrEl enylsulfedamidohi s )
invention are all E, Z diastereo i can be
unsubstituted or substl tuted w tﬁagﬁéygé}% ‘bg &ﬁ%%@ﬁﬁy ’)&'ﬂof i)
hal o; hydroxy; cyano; vitro; monbe substitused mﬂh&r% 1; C1-

hydr oxysul fonyl ; carboxy; i |) hygﬁ . or $7flgrom L6al kyl oxy; C 1-6

al kyl t hi o; Cl(alkylsulfon oX

al kyl noiety can be furtherxg{)bsfeq h’&‘ﬁgeﬁ mﬁbr}zlégﬁkoxy or
trifluoronmethyl; iii) arylthio; Ry NRuRg; (RU-C(G);‘N{FUCD-QIWhemRb and

aryl oxycar bonyl; in which the ar W th
1-3 of: halo; ClL_ 4 alkyl: I{%ﬁo‘i’@heﬁﬁﬁﬁéﬁq Wkﬂ’ W

“C(O NRbRc; N(Rb)-C(-)-Rc. -NRbRQ msﬁd-&a y or anglyimmdhich and
halo is F, C, Br or I. The ter S 0X0
radi cal which can occur in any gﬁ?ﬁ?c{)gﬁl{ @F&n ltg ‘ﬁ@h%i?f

resulting in a oxy, or uorome yl,an




26 August 2002 -13 fornyl group, if at the end of the chain, or an acyl or
aroyl group at other points along the carbon chain. As used herein the term
"aryl", i.e., C(_Ip aryl, is intended to mean phenyl or naphidix|, ultﬁg(hudl ng
1 napht hyl or 2- napht hyI) ei ther unsubstituted or substituted as escri bed
bel ow. The term' ~eteroaryl"” as used herein, is intended to include a 5, 6
or 7 menbered heteroaromatic radical contai ni ng at | east one nenber

sel ected fromthe group consisting of: -ofie ring oxygen aton) one ring

sul fur atom 1-4 ring nitrogen atons, or conbinations thereof; in which the
heteroaryl ring can also be fused wth one benzo or heteroaromatic ring.

Thi s category includes the foll ggngg% ?ﬁtutté'a ﬂ?'l-?'é?sflﬂbﬁt ed
het eroaromatic rings (as descri D , thienyl
0o S L b, o

i sot hi azolyl, imdazolyl, ben2|

qui nol yl, qui nazol i nyl, isoqui ne-NGRb)b@(@@NR&Rd wimbeszﬂusxzélected

benzot hi enyl, pyrazol yI i ndol yl I:HSH

i soxazol yl, thiazolyl, isothi azgtir b)gzb%ypéhﬁgﬁl azovnf&o‘é\a}ig C1-
benzoxazol yl . The heteroaryl ri rGf aé!t%tb@is Stlﬁlﬁﬂckaﬁi desaribed For mul a
| by a heteroatom e.g., N, or cagm@ﬁt rRp#d RRY. Wwhich results in the

creation of a stable structure. e heterpary i S fused to a
benzo ring. The one to thréé§ rmﬂ%r@xﬁgmqw,&%idse% éngtl tuents
whi ch can be on the C6_10 aryl arﬂéntw:@deﬁfgyboﬁtﬂnﬁﬁ aplEast ehoveraber
i ndependent|y selected from v ) dr ﬂ éf é ; rmno.— di- or
e grou
Yo |°?Bﬁ§§¥m€c§f aI kyI :

tri hal onmet hyl; nono-, di- or t2|sr?2
formyl; hydrosulfonyl car boxy; owmpnw()nemngfsum;dtonmldtﬂ

al kyl; d _6 alkyloxy; O _6 al kyI nyI Cl . 6
allcylsulfonyl; O ~ al kylt hi o ﬁ iaﬁ&?ﬁnwbm*ﬁn@q" 'Eafsm f onani do;
Cl1_6 al kyl aryl sul f onani do; heteronyplic ring can| @M@G‘r bonyl C 1

Gl 1 Tyl RbReI-1-0(0)-C 1 & ky|uns§ttiratéil Yricannatadwhedid thé al kyl |

arrylamno Cl-6 al kyl; wherein t Cl al.l’c Ve CA bstituted with
1-3 of: halo: O ~alkoxy; or tri qﬁ'f?rca £ gcmg’gfﬂéﬁaﬂlﬁié 204 vii)

aryl; aryloxy; arylcarbonyl; ar mmguand aryl sul fonyl; arylsulfi nyI

aryl sul f onam do; aryl oxycar bonyl t

substituted with 1-3 of: hal o; h%‘fl&%%\ﬁ&‘@t@é&ﬂ!ﬁ@hﬁ c?'(ancﬁ]fl uor onet hyl ;

it o Rl kSRS TR 17 (1
ere and Rc are defined in erein is

instance Rc is Cl_6al kyl or aryl Xﬁil‘sgltg%cs@ ‘IQN ?b erein a is selected

fromH O-6 alkyl, and_aryl: i t@fe@&ywpﬁ%lpa@ can be

substituted as de(skt)rl tRaamlch tahex( togdther Edn badaRoony lxoxygdn;t er ocycl iC

j

group, which is gr menber
selected fromt haﬂgr ou co@sﬁﬁéﬁ%éé%g%cﬁ%%ﬂ’g om ong r| ng
sul fur atom 1-4 ring defineshimviii)oand whereintbi nati ons thereof; in which the

het erocyclic ring can be aromatic, unsaturated, or saturated, and wherein
t he heteroc;c/ﬁllc {ei&ggﬂ&%n t&g fused wi t,h .a bgnzo ring, and V\/nereln said
het er ocycl i A8 8§ m the group cansiSHAEMe to three substituents, as
defi ned above for-Qu, =i Hi (s, -t.@l- ¢C)-N ocycl ic

he f d > ) 1 [ b 9
group. The fuse
i m dazoi mi dazol e,” @.@ %@mzdl nfl i @Q;C g Iﬁ@g@rr dazi ne,

pyai mhdoIo_yrki m di rr&) el-a‘pyNn(Baiw fvél)erp;n lis g e 3n angle i dldne
and the like. e
het eroaryl ri ngsegyghﬂgqﬂ a%*cl)sleb and so t Ir resptétk%dry %fg?@d

tetrahydro and h Yerivatives resuItlng in partially unsaturated and

i hydir o1 i dazol y| * DEFABIHE Btk (49 denots i bond WHICh is Behehl to
di hydr opyrryl, @P%‘Pn%ﬂ ﬁrhcgue)i HRXDIS zero, @
di hydr oi sot hi azol yl, 1, Qombmduoheofsubstanemd and/or variables are

L 2-di hydr ot agiotl Pﬁﬁat’t%f%%&‘ﬁ%wﬁhutwﬁtmgte%w nolyl . 1.2,

3, 4t et rahydr obenzof uryl , 3,4 tetrahydroi sobenzofuryl,

t et rahydr obenzot hi enyl)

1,2, 3,4-tetrahydropyrazol yl, 1, 2, 3, 4-tetrahydroi ndol yl ,

|, 2,3,4-tetrahydroi soi ndolyl, 1,2, 3, 4-tetrahydropurinyl,1,2,3,4 26 August
2002 -15

t et rahydr ocarbazol yl , 1, 2, 3, 4-t etrahydr oi soxazol yl, 1, 2, 3, 4-t et r ahydr ot hi azol
yl,1,2,3,4-tetrahydrooxazolyl) 1, 2,3, 4-tetrahydrobenzthi azolyl, and

1,2, 3, 4-tetrahydrobenzoxazol yl . and the like. The heterocyclic group can be
substltuted |n the sane fashlon as descrlbed above for heteroaryl. Whenever

- a




26 August 2002 -16 esylate, pantothenate, fumarate, phosphate/di phosphate,
gl uceptate) pol ygal acturonate, gluconate, salicylate, glutamte) stearate)
glycol lylarsanilate) sulfate, hexylresorcinate, subacetate, JgyshiaRepdore.
succi nate, hydrobrom de, tannate, hydrochloride, tartrate,

hydr oxynapht hoate, teocl ate, iodide, tosylate, isothionate, triethiodide,
| actate, and valerate. In addition, sonme of the conpounds of the instant

i nvention may form sol vates with water ©f -cormbn organi c sol vents. Such
soIvates are enconpassed within the scope of this invention. The term
"therapeutically effective amount” shall nean that anDunt of a drug or

phar maceut i cal agent tmatme»aehtbahmenttc;fmselahtttﬁgtm.q\{z dipotsaponse of
t t b
Veterinari a0t Fotmal § itherein BT 5 hyalroges of el ,%gﬁq{@eg%{ o’

present invemetlyl. have chiral centers and may occur as racemates, racemc
m xtures and as 1 ndivi (o) h all isoneric
forms being included |&W%‘@ﬁ@% %E%Sﬁﬁgwé@?% ures thereof.
Fur t her nor e, ceapoundls of Famydladl whereitior ns f or corrpounds of the present

i nvention 3 a5 PRUY eho k@&% cl uded
in the preggtéiar{% Elﬁlo R Aicgggérqg?ﬁal ﬁﬁ% I nve ﬁ%%l?ﬁi?@g%lﬁ

obj ective ofaid y CHIs $6. é‘é‘@ﬁ 01 Blcondi ti ons
of androgeni c al oftgci acyamd;udi ng nmal e patter n baI dness acne vul gari s,
seborrhea, and fepgle ﬁl rsutism by oral, systemic, parenteral or topi cal
adm ni stration of“¥he K conmpounds of Fornmula | either atone or in
conbination with @)Sa Oé{tuct ase 2 inhibitor, and/or fiurther in conbination

with: a potassiu t laﬂ§ L, n, e.g.)
flutam de; a ret ."@ aﬂEs‘ﬁle)til ﬁ%‘?dlo@ tl?)ét Iﬁ?ﬁ@ﬂﬂf%ﬁhﬁ%‘el receptor
ant agoni st, e.g.) tera&llhﬁ ethwitheanyl, and lﬁjeﬁi@%ﬂlb cia" is

[ ntjenﬁed to i '?Cl ude thﬁﬂﬁﬁ’t@fdd W@},a];}t@/@lrhﬂgv(?r@qr@]_%@l angnge[nhc ]al oFﬁm a,
an e pronotion e present invention has the further
(8 noCaet§ alkena-X

obj ective of prov Peating benign prostatic hyperplasia,
prostatitis, and (i) eatang-Xnd/ or preventing prostatic carcinoma by oral,

system c or gus r noveI
conmpounds of For nﬁ?j ﬁ%‘%?‘gé?&éf %gﬁ&%%ﬁ ﬁt“eg%ﬁéﬂ%ﬁhmﬂ%‘@igr educt ase 2
i nhi bi tor. The presenth¢teveanomatiaring contaimieg db? sing neregerpa@mau ng
suitabl e topical, oraly | @dhigedl formul ations
for use in the novel ng;tmh ?E%F%? Mﬁg&éﬂgﬁ?res dfrgegntl on. The
conposi tions containin Pi%e ingredient for
use in the treatnent o.f)theh ganotnﬂrdx;tpﬁaMeﬂgdntmha:lombthonyquan be

adm nistered in a w de varlgta%ﬂF a%ﬂler(gﬁﬁu%&g@%&gﬁhg Mﬂggn\égﬂt |bgnal

vehicles for systemc admn
adnmini stered in such oral dagdswlfénamineis t abl ets) capsul es (each i ncl udi ng

timed rel ease and sust‘ai[)ned.NRIb q{‘g.@(@y.mg )whéileliﬁ

granules, elixirs) tinctures, us di.ons and enqul si ons,
or by injection. Likew se, ﬁy}& @é-ga Wi and, eﬁmﬁﬁlnﬁﬁlaky nous
(bot h bolus and i nfusion), wﬁdrgmtm pfnm Beeabstitutedwaeh 1vBt h or

those of “ordi nary ski 11 Wﬁi‘%ﬁ%@é@%ﬂ?&ﬁfEﬁ#@%ﬁs@?’ﬁhﬁéﬁﬁ?ﬂt“@a

conposi tions included herei maiaty mbelsub&uwui)mﬂl de3 efphaloyibuti cal | y

acceptable carrier and a thgapRaueciica! of a conpound of
Formula | of this i nvent| onﬁ W gl'gah? fi her cont aln: ?
t herapeutically ef f ect Xiip a&&mroaycha graup,bw lﬂa mmhﬁmd@rqmaap a

phar maceutical | y accept abl e @n@ tiﬁbhf'%r G tifger i de or
turosteride; (2) a potassi u anne opener §r ar nacgutl cally

acceptabl e salt thereof, gxygﬁnﬁeﬁ. nngéyﬁag?aéﬂaybap cal ly effective
amount of a retingky, wheaenhR renERY akeh togetheptahlbe cerbbnyhexygen;
e.g.,tretinoin, isotr g&ﬁg@@%? 4) a therapeutlcally ef fective anount of an
ant|-androgen or a ph ‘al | y acceptabl e salt thereof,

e.g. ~lutam de, spironol actone) or casodex. The daily dosage of t he products
may be varied over a range from0.1 to |,000 ng per adult humanfper day.

For oral adm nistration, the conpositions are preferably provided in the
formof scored or 26 August 2002 -18 unscored tablets containing 0.1,
0.5,1.0, 2.5, 5.0,10.0,15.0, 25.0, and 50.0 mlligrans of the active
ingredient for the synptonmati c adjustnent of the dosage to the patient to
be treated. An effective anmount of the drug is ordinarily supplied at a
dosage | evel of from about 0.002 ng/ kg to about 50 ng/ kg of body wei ght per
day The ‘range |s nore partlcularly frontabout 0 OI ng/kg to 7 ng/kg of

e o o oy S




26 August 2002 -19 scalp related disorders of acne wlgaris, androgenic

al opecia including nmal e pattern bal dness) seborrhea, and female hirsutism
the conpounds of the instant invention and a 5a-reductase 2 Jgnhugdust mjpocan
be fornul ated for topical administration. Alternatively, a conbined therapy
can be enpl oyed wherein the conmpound of Formula | and the 5a-reductase 2
inhibitor are adm nistered in separate Qmgal, systemic) parenteral or

topi cal dosage formul ati ons. For exanple, a conpound of Formula | and e.g.,
finasteride can be adm nistered in a si ngI e oral or topical dosage

formul ati on, X’i’s @E&eﬁcﬁbfﬁe n| stered in a separate dosage
formul arion, "e. n.e?m n&) rnul ations, or an oral dosage
formul ati on of f| ani riali( IVI/(R(a)"a",topl caI dosage fornul ation
of a conpound of FO-O¥0) .N R§f‘-¢‘ e.g. ) U S. Patent No.'s 4,377,584 and
4,760,071 which d CI’I dosagé aid jr rrul at| j&;} g reduct ase
|nh|b|tors Wer e 0] A %X ge fornul ati ons,
Separatel y. sin ““‘*‘“"“"“‘““%"“ N A “‘*‘S"““Sﬁ"’z"’ﬁ. et ur i n
t he abovedestl?%gggcf#é{lhggﬁasr@ 5o ’Wﬂgégg’?ﬂ ?#?n t he scope of this

i nvention. Exanpl es WnNﬂVdm dsof thecpmsent invention exemplified by :
17(3-(N-tert -tha"

(epristeri deﬂgg | ne § cﬁﬁdﬁn %’g%g ) \%hflagé)‘\}lggcfeksilcﬁl o%nddsl n
05113550 ant-aRgoditErdumethi-Sa-androstane-3,16-dion;

17(3-[ N-i sop40@d.4bine pjam‘id}@g@gnplm).@l@h@anoyl]4 nmet hyl - 4- aza- 5a- andr ost

5. 155, 107, - aftRO é%ﬂ@?%&fé@%iycﬁawfiq%ﬁ?ﬂs B i Siration of &

conpound of BHextp-#leamrﬂ meﬂeyﬂt 16p- (banzplﬂnmatamvnylomy)}SmandMne;al ly

effective amgugtg _qf _g, 8&!41 L5 o-HE st noxi di |,
cromakal i n, Qi naci a co oun% ? rom @ne Cl asSes of S—trl azi ne,
t hi ane- 1- oxi 5e9x%éné€47§"rm¢ﬂ1)§hli6 @emmaaanctr@smu ves or a

phar maceut i c3lhyoaAcgLialdeRieth Izﬂg;rg S&FénE?OStﬁﬁéi‘ for the tmatnent of
andngeni ¢ al peC| I ncl,udi g?ﬂa g gness The active agents can
be admi ni ste '32%14@3 GE ?:(B E@xﬁj Roandrostanesr each active

agent can besmw-nm R16edwydroxy<Se arirbstans) atl}gﬂ) elg) Inf
26 August 20020X98" n%@%frf‘éé‘@%%aﬁ’#yfﬁa-éﬁ%ﬁﬂ%%ﬁ?%ﬁ Wih at LS.”C& ]
dosage f or nuBa@xend-aza- &-g]eth)ﬂ h6R+@henozypHoeandrostsIsen@at ent  No.

4, 596, 812, 4;1@,9@_6],].&2 8t i\&ﬁbbﬁgﬁ&&%ﬁgbr uary 1992, for

dosages and or rru_ﬁtl o_g{s 0 ]ﬂzlatéb;g- ne&&g&gﬁézesﬁg Ie\(;e

agents are |

concurrentlyB-@onAhaza-ﬂﬁcme:hlbe a(mmm @b )-SQmebst-l—aieaggered

al opeci S‘”L“?&%é%eaz%?@ﬁ&@ﬁxﬁiﬁﬁe%g@er@@@mﬁ“lﬁé <ﬁ§9 €hr apedt | oal |y
ef fective arramodf-aaa-ﬂﬁqmnhyl d>6BF(6r-ohMoao4-nmthyh>hmom <orHandsostanei t h a
5a-reduct ase 20 gpggbe@_ réﬁa rapeutically

effective a {1 N0 g iclaggig cn stér or amde
derivative t e@%@'f”f aé%rg @b Br@eme:tb)'l@%euexy tfo <So€PeY i noi n

gér théN'ltEr eggnent.ﬁsza @95165%4- y&a?g gléﬁoxejcqlsg seborsﬁllggne ;‘A\Iefn(;l e
hirsutism bg '@ %nﬁ?c‘ﬁ ‘EPQ@:@V&% 55 @Rﬂ the prevention
admi i sterin m“‘"w“ﬁm“i‘“h" "6""“““’“'5””‘“‘”‘”‘33323né’eo?sﬁﬁr mia
with a theraae@{’ F‘?@gu? 3 Wﬁrgﬁ wﬂf’ﬁmwaﬂ&fig en) such as, e.g.,

f1utam de -az:adra'éﬁtchmﬂh 46P-@3,3dimethylaliyloxy)rbe-androstang) i s a

nmet hod of fom {)i &L 944 ﬁydwlgkﬁz ,ﬁﬁ Sltﬁllé”lég the step of
adm ni sterin 0 a i eat erapeutically
effective anguﬂl“)'tﬁ'aé&% !Ptgy]‘ﬁéh'g;%‘l’ﬁm%)’) & pstaleeal |y effective

amount of a GopREUPEze, Fée dintethyl168 nwmty-sa-amdrbsmernhl bi tor of
Sa-reductase 2. This method al so |ncIudes thé use of an afpha 1 receptor
antagoni st, e.g., terazosin (Abbott, see USP 4,026, 894; 4,251,532). Al so
covered is a method of i nhibiting the biosynthetic conversion of
testosterone to di hydrotesterone in a mammal in need of such treatnent
conprising the step of admnistering to said manmal a therapeutically
effective anount of a conpound of Formula | , or a therapeutically

ef fective anmount of a conmpound of Forrmula | in conbination with an

i nhi bitor of 5a-reductase 2. 26 August 2002 -21 Also covered is a nethod
of |nh|b|t|ng 5a reductase or t he |sozynes thereof |n a nannal |n need of

o, - - . o, v o o

)




Topi cal preparations containing the active drug conponent can be adm xed
with a variety of carrier materials well known in the art, such as, e.g.,

al cohol s, aloe very gel, allantoin, glycerine, vitamn A an@65m%d#2002
mneral oil, PP& nyristyl propionate, and the like, to form e.gq.,

al coholic solutions, topical cleansers, cleansing creans, skin gels, skin

| oti ons, and shanpoos in cream or gel fpggulations. See, e.g., EP 0 285
382. The conmpounds of the present invention can also be adm nistered in the
form of Iiposone del i very systens, such as small wunilamellar vesicles,

| arge unilangl | ar and IIar esi Li posonmes can be
forned from '4&2359'%#%;1%%5%I | yéﬂ%)‘n ﬁ i@'ﬁ‘%’r ol , stearyianine
grl phospga'lt3 |M@héﬂme&,?ﬂ@ﬂnnﬂhyd—dﬁﬁ-b&ﬁmy]pxy&ﬁﬂandwﬁagepr may al so be
elivere al carriers to
whi Ic\rll t he cy3 bgg)#s&a'é? ms?ﬁér co P@P&ig&%@%ﬁg ’ch)f t he plresZnt

i nventi on aza methiyﬂ mﬁih&étbtﬂ -Jeeandrestang; get abl e dr ug
carriers. S@J@me7 15(9_1 §&angyr an copol yner,
pol yhydr oxy@p I q;t hac ﬁgr aspart am dephenol ,
or pol yet hyl|¥89% 51@9@ ’t oyl residues.

Furt her nor e Bme-émmeeu,ﬂ divhethyd- lmfae mO-GwandrdstaImay be coupled to a

i g, ?Erbéﬁ’d%ﬁ%@*‘#@%ﬁr@ﬁﬁf 3*%9“%@943@%&”“55"' ol yepsi Lon

capr ol act one3 -ppopyl)fimadrestanepol yacetal s,

pol ydi hydr op. qﬂagmg% gw . or anphi pat hi c bl ock
copolyners oge e C fnventlon can be
prepared re '@3}81’%17% € ﬁo?ﬂ@éldéﬁé@ﬂand Exanpl es

Cagent s BN ST LA B e EE L, Cert i ons. 11 i S
al sg possi b%%&@—%&%@-{ﬁb @%‘é@lﬁmt g‘ﬂ Wniéﬂmir to those
of ordi nary 3roxio-4+azath78-dimethiyl1 6§- ewmapmnmx)e)eﬁamrgheame det ai | .

Speci fic defq are

i IOI ustrati ve3 ?XITOI’:@I%%B& 7}3251}1‘3&113'7,[ ﬁ}&ﬁﬁﬁﬁﬁ%% 65(9 anod?g tlfggg) descri bed.
Sone abbrew%ﬂx@n‘é'meﬁ ﬂed’énﬁthé’rlel (1-ﬂapbtm'lom)-ﬁa-pndmstan¢;c is an acyl
group; t-Bu b - Lso-anyl ;

Et OAc is et h3-‘bx?§4 agth 24 ﬂ%gﬁfl%g\‘?tln t@L? %@%ﬂﬂsﬁﬁéw chedr?iewlsgan be
prepared as TOSHRC: 4- Aza- 4- et hyl - Sa- androstan- 3, 17-di one (A) is first

converted i rB-«»xbhé-azaekﬂﬁ-duﬁe&mdlﬁﬂ‘@-mwlylﬂimﬂoody)cﬂamdmsmne?e of
reactions: on _g ?%
presence of 8 (v

30 ”E-@&%S" 1§ lﬁ@%@#@’“@%@ il "0

16- oxi mi no- & %Mfﬂ@ﬁ-‘&.ﬂ -dimethyl 6 ESmﬁhbekbuwl@xb):ﬁmdmsmzl ne
hydrate and 3).@,(@,341 g gjxyygqa%debg&ﬂged tenperﬁturgs
toglve16 ; roup in B either by
hydrol ysi s E’mef ﬁvaf%eﬁa%gpagwkg%r with sodi um
bi sul fate fcd_ddmsﬁuie treat ment w t h aqueous hydrochloric acid to afford 1.

Cui tabl o hyd) %H%éa‘»?@eﬂ%v%@ﬂ?éﬁﬁ@‘ HiheRBet R de in |

met hanol or an Stimetrl sec- butyl borohydr| de in tetrahydrofuran ~). Al cohol

2 is convert %ﬁ .byflrst
generati ng t e aI OXI ni.on d
N~1- di et hyI ’IEFd-“B @1 &Hﬁﬂ;ﬁg é@ Wdréﬁtﬂehyl sul f oxi de

( DVBO) follmmmm -dizabtylél GBU anetbylIRrgiphenoRy)iSopr | odi de. The

16i -(n propyl der|v ive 5 i's obtained romt e precursor

16~3(al |l yl o faCat i ve 4 by catal ytic hydrogenati on. 26 August 2002 -

24  The i nhi3rioxo-4-arasé ﬂneﬂlmé(molylbelfpnylmnmb)pheﬂox hbet-

16- O(irreBl @g tedlntothel61|-amnery catal ytic hydrogenation in
t he presence o efero eneous catal yst such as gl atinum oxi de i n aqueous

acetic acid.3 m#@ﬁﬂ‘@(&pmd}ﬂoxﬁb apandrostanes aci d

et T e S

fashi on are obtai ned exanples 6 and 7. Carbamates) such as 8 depicted in
Schenme 3, are nmade by treatnent of alcohol 2 with the appropriate

i socyanate in the presence of an organi c base, such as triethylan ne,
pyridi ne, and 4-di net hyl am nopyri dine. The inhibitors described in Schene 4
can be prepared as follows. The 16j 3-alcohol 2 is converted into the

16a-al cohol 9 by treatnent with 4-vitro-benzoic acid in the presence of

di et hyl azadi carboxyl ate (DEAD) and tri phenyl phosphine to generate the
|nterned|ate 16a (p nltrobenzoate) ester D follomed by hydroly5|s |n

o o o o, o e

l.‘




The inhibitors described in Schenme 10 are prepared by the foll ow ng

synt heti.c pat hways. The p-nitrophenoxy derivative 50 is reduced with Pd on
carbon at roomtenperature in a H2 atnosphere to yield the péamgnst 2062noxy
derivative 51. The amine is then acylated with acetyl chloride in nethyl ene
chloride in the presence of pyridine to yield the p-acetyl am nophenoxy
derivative 52, or likew se treated MAth~ﬁ§nzoyl chloride to yield the
cornespondi ng pbenzoyl anmi no anal og 53 Ftematel y, the am no conmpound 51
is treated with tosyl chloride to yield the p-tosylam no anal og 54. 26
August 2002 -26 The inhibitors described in Schene 11 are prepared as
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pharmaceutically acceptable salts thereof, and analogs of the above-
described compounds wherein the C1-C2 carbon-carbon bond is a double
bond, and/or R1 is -H, and/or R2 is -H or methyl, where appropriate.

In another embodiment of this invention are compounds of
Formula I further limited to those wherein the C1-C2 carbon-carbon bond
is a single bond, R! is methyl, R2 is methyl, R3 is selected from
unsubstituted or substituted aryloxy, and R4 is hydrogen.

Some non-limiting examples of compounds within this
embodiment are:
3-oxo0-4-aza-4,7B-dimethyl-16p-(4-cyanophenoxy)-Sa-androstane;
3-0x0-4-aza-4,7P-dimethyl-16B-(3-cyanophenoxy)-5a-androstane;
3-ox0-4-aza-4,73-dimethyl-16B-(4-nitrophenoxy)-5a-androstane;
3-o0x0-4-aza-4,7B-dimethyl-16B-(1 -naphthyloxy)-50a-androstane;
3-ox0-4-aza-4,7p3-dimethyl-168-(3-chloro-4-methylphenoxy)-5o.-
androstane;
3-o0x0-4-aza-4,7B-dimethyl-163-(4-methylphenoxy)-50.-androstane;
3-o0x0-4-aza-4,7f3-dimethyl-16f3-(4-trifluoromethylphenoxy)-50-
androstane;
3-ox0-4-aza-4,7p-dimethyl-16B-(4-trifluoromethoxyphenoxy)-So-
androstane;
3-0x0-4-aza-4,7B-dimethyl-163-(4-methylsulfonylphenoxy)-50.-
androstane;
3-oxo-4-aza-4,7f3-dimethyl-16p-[4-(4-tolylsulfonylamino)phenoxy}-5a-
androstane;
3-oxo0-4-aza-4,7B-dimethyl-16B-[(4-phenyl)phenoxy)-5o-androstane;
3-ox0-4-aza-4,7B-dimethyl-16B-(4-fluorophenoxy)-5a-androstane;
3-ox0-4-aza-4,7f-dimethyl-16B-[4-(5-oxazolyl)phenoxy]-5a-androstane;

3-ox0-4-aza-4,7f3-dimethyl-168-[4-(1-pyrryl)phenoxy]-5c-androstane;
3-o0x0-4-aza-4,7B-dimethyl-16B-(4-aminophenoxy)-5o-androstane;
3-oxo0-4-aza-4,7f-dimethyl-16B-(4-acetylaminophenoxy)-5So.-androstane;
3-0x0-4-aza-4,73-dimethyl-163-(4-benzoylaminophenoxy)-5c.-
androstane;
3-0x0-4-aza-4,7B-dimethyl-163-(4-chlorophenoxy)-50-androstane;
3-0x0-4-aza-4,7P-dimethyl-16pB-(phenoxy)-Sa-androstane;
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3-ox0-4-aza-4,7B-dimethyl-16-(2-chlorophenoxy)-5a-androstane;
3-ox0-4-aza-4,7B-dimethyl-16B-(3-chlorophenoxy)-5a-androstane;
and the pharmaceutically acceptable salts thereof.

A useful compound of the present invention is 3-ox0-4-aza-
4,7B-dimethyl-16B-(4-chlorophenoxy)-5c-androstane, or a
pharmaceutically acceptable salt thereof.

As used herein "alkyl" is intended to include both branched-
and straight-chain saturated aliphatic hydrocarbon groups having the
specified number of carbon atoms, e.g., methyl (Me), ethyl (Et), propyl,
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, iso-propy! (i-Pr), iso-
butyl (i-Bu), tert-butyl (t-Bu), sec-butyl (s-Bu), iso-pentyl, and the like.
"Alkyloxy" (or "alkoxy") represents an alkyl group having the indicated
number of carbon atoms attached through an oxygen bridge, e.g.,
methoxy, ethoxy, propyloxy, and the like. "Alkenyl" is intended to
include hydrocarbon groups of either a straight or branched configuration
with one or more carbon-carbon double bonds which may occur in any
stable point along the chain, such as ethenyl, propenyl or allyl, butenyl,
pentenyl, and the like. Included in this invention are all E, Z
diastereomers.

The alkyl and alkenyl groups can be unsubstituted or
substituted with one or more, and preferably 1-3, of:

i) halo; hydroxy; cyano; nitro; mono-, di- or
trihalomethyl; oxo; hydroxysulfonyl; carboxy;

ii)  hydroxyCj].6alkyl; Ci-6alkyloxy; C1.-6 alkylthio; C]-
6alkylsulfonyl; C1.6 alkyloxycarbonyl; in which the C1-6 alkyl moiety
can be further substituted with 1-3 of: halo; Cj -4 alkoxy; or
trifluoromethyl;

iii) arylthio; aryl; aryloxy; arylsulfonyl; aryloxycarbonyl;
in which the aryl moiety can be further substituted with 1-3 of: halo; C}-
4 alkyl; C1.4 alkoxy; or trifluoromethyl;

iv)  -C(O)NRbRc; -N(Rb)-C(O)-R¢; -NRbRc; where Rp
and R are defined above; and halois F, Cl, Bror 1.

The term "oxo", as used herein, indicates an oxo radical
which can occur in any stable point along the carbon chain resulting in a
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formyl group, if at the end of the chain, or an acyl or aroyl group at other
points along the carbon chain.

As used herein the term "aryl", i.e., Cg-10 aryl, is intended
to mean phenyl or naphthyl, including 1-naphthyl or 2-naphthyl, either
unsubstituted or substituted as described below.

The term “beteroaryl"” as used herein, is intended to include a
5, 6 or 7 membered heteroaromatic radical containing at least one
member selected from the group consisting of: one ring oxygen atom,
one ring sulfur atom, 1-4 ring nitrogen atoms, or combinations thereof; in
which the heteroaryl ring can also be fused with one benzo or
heteroaromatic ring. This category includes the following either
unsubstituted or substituted heteroaromatic rings (as described below):
pyridyl, furyl, pyrryl, thienyl, isothiazolyl, imidazolyl, benzimidazolyl,
tetrazolyl, pyrazinyl, pyrimidyl, quinolyl, quinazolinyl, isoquinolyl,
benzofuryl, isobenzofuryl, benzothienyl, pyrazolyl, indolyl, isoindolyl,
purinyl, carbazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxazolyl,
benzthiazolyl, and benzoxazolyl. The heteroaryl ring may be attached
within structural Formula I by a heteroatom, e.g., N,or carbon atom in the
ring, which results in the creation of a stable structure. The heteroaryl
ring can also be fused to a benzo ring.

The one to three, and more usefully one to two substituents
which can be on the Cg-10 aryl and heteroaryl groups named above are
independently selected from:

v) halo; hydroxy; cyano; nitro; mono-, di- or
trihalomethyl; mono-, di- or trihalomethoxy; C2.6 alkenyl; C3.6
cycloalkyl; formyl; hydrosulfonyl; carboxy; ureido;

vi) Ci.6 alkyl; hydroxy Cj.6 alkyl; C1.6 alkyloxy; C1-6
alkyloxy Cj.6alkyl; C1-6 alkylcarbonyl; Cj.¢ alkylsulfonyl; Cj-6
alkylthio; C1.6 alkylsulfinyl; C1-¢ alkylsulfonamido; C1-6
alkylarylsulfonamido; Cj.¢ alkyloxy-carbonyl; C1-6 alkyloxycarbonyl
C1-6akkyl; RbRcN-C(0)-Ci1.-6alkyl; C1-6 alkanoylamino Cj.6 alkyl;
aroylamino C].g alkyl; wherein the Cj.6 alkyl moiety can be substituted
with 1-3 of: halo; C].-4alkoxy; or trifluoromethyl;
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vii) aryl; aryloxy; arylcarbonyl; arylthio; arylsulfonyl;
arylsulfinyl; arylsulfonamido; aryloxycarbonyl; wherein the aryl moiety
can be substituted with 1-3 of: halo; C1-4alkyl; C1-4alkoxy; or
trifluoromethyl; ‘

viii) -C(O)NRpRc; -O-C(0)-NRbR¢; -N(Rb)-C(0)-Re;
-NRbR¢; Rb-C(O)-N(R¢)-; where Rp and R are defined in (e) above;
and -N(Rb)-C(0)-OR¢, wherein this instance R is C].6alkyl or aryl;
-N(Rb)-C(0) NRcRd, wherein R is selected from H, C1-6 alkyl, and
aryl; in which said Cj.ealkyl and ary] can be substituted as described
above in (e) for Rp and R¢;

ix)  aheterocyclic group, which is a 5, 6 or 7 membered
ring, containing at least one member selected from the group consisting
of: one ring oxygen atom, one ring sulfur atom, 1-4 ring nitrogen atoms,
or combinations thereof; in which the heterocyclic ring can be aromatic,
unsaturated, or saturated, and wherein the heterocyclic ring can be fused
with a benzo ring, and wherein said heterocyclic ring can be substituted
with one to three substituents, as defined above for v), vi), vii) and viii),
excluding ix) a heterocyclic group.

The fused heteroaromatic ring systems include: purine,
imidazoimidazole, imidazothiazole, pyridopyrimidine, pyridopyridazine,
pyrimidopyrimidine, imidazopyridazine, pyrrolopyridine, imidazo-
pyridine, and the like.

The “heterocyclic" group includes the fully unsaturated
heteroaryl rings described above and also their respective dihydro,
tetrahydro and hexahydro derivatives resulting in partially unsaturated
and fully saturated versions of the ring systems. Examples include:
dihydroimidazolyl, dihydrooxazolyl, dihydropyridyl, tetrahydrofuryl,
dihydropyrryl, tetrahydrothienyl, dihydroisothiazolyl, 1,2-dihydrobenz-
imidazolyl, 1,2-dihydrotetrazolyl, 1,2-dihydropyrazinyl, 1,2-dihydro-
pyrimidyl, 1,2-dihydroquinolyl, 1,2,3,4-tetrahydroisoquinoly}, 1,2,3,4-
tetrahydrobenzofuryl, 1,2,3,4-tetrahydroisobenzofuryl, 1,2,3,4-tetra-
hydrobenzothienyl, 1,2,3,4-tetrahydropyrazolyl, 1,2,3,4-tetrahydro-
indolyl, 1,2,3,4-tetrahydroisoindolyl, 1,2,3,4-tetrahydropurinyl, 1,2,3,4-
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tetrahydrocarbazolyl, 1,2,3 4-tetrahydroisoxazolyl, 1,2,3,4-tetrahydro-
thiazolyl, 1,2,3,4-tetrahydrooxazolyl, 1,2,3,4-tetrahydrobenzthiazolyl,
and 1,2,3,4-tetrahydrobenzoxazolyl. and the like.

The heterocyclic group can be substituted in the same
fashion as described above for heteroaryl.

Whenever the terms "alkyl”, "alkenyl”, "alkyloxy (or
alkoxy)", “aryl" or "heteroaryl", or one of their prefix roots, appear in
a name of a substituent in Formula 1, (e.g., aralkoxyaryloxy) they shall
have the same definitions as those described above for "alkyl",
"alkenyl", “alkyloxy (or alkoxy)", “aryl" and "heteroaryl",
respectively. Designated numbers of carbon atoms (e.g., C1-10) shall
refer independently to the number of carbon atoms in an alkyl or
alkenyl moiety or to the alkyl or alkenyl portion of a larger substituent
in which alkyl or alkeny] appears as its prefix root.

Also included within the scope of this invention are
pharmaceutically acceptable salts of the compounds of Formula I, where
a basic or acidic group is present on the structure. When an acidic
substituent is present, e.g., -COOH, there can be formed the ammonium,
sodium, potassium, calcium salt, and the like, for use as the dosage form.
Where a basic group is present, i.e., amino or a basic heteroaryl radical
such as, e.g., 4-pyridyl, an acidic salt, i.e., hydrochloride, hydrobromide,
acetate, pamoate, and the like, can be used as the dosage form.

Also, in the case of the -COOH group being present,
pharmaceutically acceptable esters can be employed, e.g., C]-5 alkyl,
pivaloyloxymethyl, and the like, and those esters known in the art for
modifying solubility or hydrolysis characteristics for use as sustained
release or prodrug formulations.

Representative salts include the following salts: acetate,
lactobionate, benzenesulfonate, laurate, benzoate, malate, bicarbonate,
maleate, bisulfate, mandelate, bitartrate, mesylate, borate, methyl-
bromide, bromide, methylnitrate, calcium edetate, methylsulfate,
camsylate, mucate, carbonate, napsylate, chloride, nitrate, clavulanate, N-
methylglucamine, citrate, ammonium salt, dihydrochloride, oleate,
edetate, oxalate, edisylate, pamoate (embonate), estolate, palmitate,
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esylate, pantothenate, fumarate, phosphate/diphosphate, gluceptate,
polygalacturonate, gluconate, salicylate, glutamate, stearate,
glycollylarsanilate, sulfate, hexylresorcinate, subacetate, hydrabamine,
succinate, hydrobromide, tannate, hydrochloride, tartrate, hydroxy-
naphthoate, teoclate, iodide, tosylate, isothionate, triethiodide, lactate,
and valerate.

In addition, some of the compounds of the instant invention
may form solvates with water or common organic solvents. Such
solvates are encompassed within the scope of this invention.

The term "therapeutically effective amount™ shall mean that
amount of a drug or pharmaceutical agent that will elicit the biological or
medical response of a tissue, system, animal or human that is being
sought by a researcher, veterinarian, medical doctor or other clinician.

The compounds of the present invention have chiral centers
and may occur as racemates, racemic mixtures and as individual
enantiomers or diastereomers, with all isomeric forms being included in
the present invention as well as mixtures thereof. Furthermore, some of
the crystalline forms for compounds of the present invention may exist as
polymorphs and as such are intended to be included in the present
invention.

Accordingly, the present invention has the objective of
providing methods of treating the hyperandrogenic conditions of
androgenic alopecia including male pattern baldness, acne vulgaris,
seborrhea, and female hirsutism by oral, systemic, parenteral or topical
administration of the novel compounds of Formula I either alone or in
combination with a So-reductase 2 inhibitor, and/or further in
combination with: a potassium channel opener, e.g., minoxidil; an anti-
androgen, e.g., flutamide; a retinoid, e.g., tretinoin or isotretinoin; an
alpha-1 receptor antagonist, e.g., terazocin.

The term "treating androgenic alopecia” is intended to
include the arresting and/or reversing of androgenic alopecia, and the
promotion of hair growth. The present invention has the further objective
of providing methods of treating benign prostatic hyperplasia, prostatitis,
and treating and/or preventing prostatic carcinoma by oral, systemic or
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parenteral administration of the novel compounds of Formula I either
alone or in combination with a Sa-reductase 2 inhibitor.

The present invention also has the objective of providing
suitable topical, oral, systemic and parenteral pharmaceutical
formulations for use in the novel methods of treatment of the present
invention. The compositions containing the present compounds as the
active ingredient for use in the treatment of the above-noted
hyperandrogenic conditions can be administered in a wide variety of
therapeutic dosage forms in conventional vehicles for systemic
administration. For example, the compounds can be administered in such
oral dosage forms as tablets, capsules (each including timed release and
sustained release formulations), pills, powders, granules, elixirs,
tinctures, solutions, suspensions, syrups and emulsions, or by injection.
Likewise, they may also be administered in intravenous (both bolus and
infusion), intraperitoneal, subcutaneous, topical with or without
occlusion, or intramuscular form, all using forms well known to those of
ordinary skill in the pharmaceutical arts.

The pharmaceutical compositions included herein include
those comprising a pharmaceutically acceptable carrier and a
therapeutically effective amount of a compound of Formula I of this
invention; which can further contain:

(1) a therapeutically effective amount of an inhibitor of 5a.-
reductase 2, or a pharmaceutically acceptable salt thereof, e.g.,
finasteride, epristeride or turosteride;

(2) a potassium channel opener, or a pharmaceutically
acceptable salt thereof, e.g., minoxidil;

(3) a therapeutically effective amount of a retinoid, or a
pharmaceutically acceptable salt thereof, e.g..tretinoin, isotretinoin,

(4) a therapeutically effective amount of an anti-androgen, or
a pharmaceutically acceptable salt thereof, e.g..flutamide, spironolactone,
or casodex.

The daily dosage of the products may be varied over a range
from 0.1 to 1,000 mg per adult human/per day. For oral administration,
the compositions are preferably provided in the form of scored or
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unscored tablets containing 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, and
50.0 milligrams of the active ingredient for the symptomatic adjustment
of the dosage to the patient to be treated. An effective amount of the drug
is ordinarily supplied at a dosage level of from about 0.002 mg/kg to '
about 50 mg/kg of body weight per day. The range is more particularly
from about 0.01 mg/kg to 7 mg/kg of body weight per day.

Advantageously, compounds of the present invention may
be administered in a single daily dose, or the total daily dosage may be
administered in divided doses of two, three or four times daily.
Furthermore, compounds for the present invention can be administered in
intranasal form via topical use of suitable intranasal vehicles, or via
transdermal routes, using those forms of transdermal skin patches well
known to those of ordinary skill in that art. To be administered in the
form of a transdermal delivery system, the dosage administration will, of
course, be continuous rather than intermittent throughout the dosage
regimen.

For the treatment of androgenic alopecia including male
pattern baldness, acne vulgaris, seborrhea, and female hirsutism, the
compounds of the present invention may be administered in a
pharmaceutical composition comprising the active compound in
combination with a pharmaceutically acceptable carrier adapted for
topical administration. Topical pharmaceutical compositions may be,
e.g., in the form of a solution, cream, ointment, gel, lotion, shampoo or
aerosol formulation adapted for application to the skin. These topical
pharmaceutical compositions containing the compounds of the present
invention ordinarily include about 0.001% to 15% by weight of the active
compound in admixture with a pharmaceutically acceptable vehicle.

For the treatment of acne vulgaris, androgenic alopecia
including male pattern baldness, seborrhea, female hirsutism, benign
prostatic hyperplasia, prostatitis and the prevention and/or treatment of
prostatic cancer, the compounds of the instant invention can be used
alone or can be combined with a therapeutically effective amount of a
5a-reductase 2 inhibitor, such as finasteride, in a single oral, systemic, or
parenteral pharmaceutical dosage formulation. Also, for the skin and

(59)
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scalp related disorders of acne vulgaris, androgenic alopecia including
male pattern baldness, seborrhea, and female hirsutism, the compounds of
the instant invention and a 5a-reductase 2 inhibitor can be formulated for
topical administration. Alternatively, a combined therapy can be
employed wherein the compound of Formula I and the So-reductase 2
inhibitor are administered in separate oral, systemic, parenteral or topical
dosage formulations. For example, a compound of Formula ] and e.g.,
finasteride can be administered in a single oral or topical dosage
formulation, or each active agent can be administered in a separate
dosage formulation, e.g., in separate oral dosage formulations, or an oral
dosage formulation of finasteride in combination with a topical dosage
formulation of a compound of Formula I. See, e.g., U.S. Patent No.'s
4,377,584 and 4,760,071 which describe dosages and formulations for
Sa-reductase inhibitors. Where the active agents are in separate dosage
formulations, they can be administered concomitantly, or they each can
be administered at separately staggered times.

Other Sa-reductase type 2 inhibitors useful in the above-
described method are also included within the scope of this invention.
Examples which are non-limiting are: 178-(N-tert-butyl-
carbamoyl)androsta-3,5-diene-3-carboxylic acid (epristeride, Smith Kline
& Beecham, SKF 105657), which is described in W09113550 and
WO09319758; and 17f-[N-isopropyl-N-(isopropylcarbamoly)carbamoyl]-
4-methyl-4-aza-50-androstan-3-one, (turosteride, Farmitalia, FCE
26073), which is described in USP 5,155,107, and derivatives thereof.

Furthermore, administration of a compound of the present
invention in combination with a therapeutically effective amount of a
potassium channel opener, such as minoxidil, cromakalin, pinacidil, a
compound selected from the classes of S-triazine, thiane-1-oxide,
benzopyran, and pyridinopyran derivatives or a pharmaceutically
acceptable salt thereof, may be used for the treatment of androgenic
alopecia including male pattern baldness. The active agents can be
administered in a single topical dosage formulation, or each active agent
can be administered in a separate dosage formulation, e.g., in separate
topical dosage formulations, or an oral dosage formulation of a
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compound of Formula I in combination with a topical dosage formulation
of, e.g., minoxidil. See, e.g., U.S. Patent No.'s 4,596,812, 4,139,619 and
WO 92/02225, published 20 February 1992, for dosages and formulations

* of calcium channel openers. Where the active agents are in separate
dosage formulations, they can be administered concurrently, or they each
can be administered at separately staggered times.

Furthermore, for the treatment of acne vulgaris and/or
androgenic alopecia, a combined therapy can be used by administering a
therapeutically effective amount of a compound of Formula I, alone or in
combination with a Sa-reductase 2 inhibitor, or further in combination
with a therapeutically effective amount of a retinoid, e.g., retinoic acid or
an ester or amide derivative thereof, such as e.g., tretinoin (RETIN A ) or
isotretinoin (ACCUTANE, Roche, see USP 3,006,939; USP 3,746,730;
USP 4,556,518).

Also, for the treatment of acne vulgaris, androgenic alopecia,
seborrhea, female hirsutism, benign prostatic hyperplasia, prostatitis and
the prevention and/or treatment of prostatic cancer, a combined therapy
can be used by administering a therapeutically effective amount of a
compound of Formula I with a therapeutically effective amount of an
anti-androgen, such as, e.g., flutamide, spironolactone or casodex.

Also covered in this invention is a method of for treating
benign prostatic hyperplasia comprising the step of administering to a
mammal in need of such treatment a therapeutically effective amount of a
compound of Formula I, or a therapeutically effective amount of a
compound of Formula I in combination with an inhibitor of Sa-reductase
2. This method also includes the use of an alpha-1 receptor antagonist,
e.g., terazosin (Abbott, see USP 4,026,894; 4,251,532).

Also covered is a method of inhibiting the biosynthetic
conversion of testosterone to dihydrotesterone in a mammal in need of
such treatment comprising the step of administering to said mammal a
therapeutically effective amount of a compound of Formulal, ora
therapeutically effective amount of a compound of Formula I in
combination with an inhibitor of So-reductase 2.
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4- met hyl phenyl (73) 3-pyridyl Ar At 4-chl orophenyl (74) 4-nethyl phenyl (75)
3-pyridyl {76) The follow ng exanples are provided to furth2fAughss2002t e
details for the preparation of the conpounds of the present invention. The
exanples are not intended to be limtations on the scope of the instant

i nvention in any way) and they should not be so construed. Furthernore, the
conpounds described in the followi ng exapples are not to be construed as
formng the only genus that is considered as the invention) and any

conmbi nation of the conmpounds or their noieties may itself form a genus.
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wi t h sodi um agministration, thattis, etalltablats, s elixiss, sygupsianditha like; i ed
(Na2S04), ~angnd Kapeiskritdvithtomentiond] ﬁée Ipachiead by flash silica
gel chromat ography usi g 5% acet ene e as el tb Q/I eld
the title conmpound:; Fﬁﬁm% PFM E'dfmn) ¢ form of & tablet 0

capsule, the active drug component can be combined with an oral, non-
toxic pharmaceutically acceptable inert carrier such as ethanol, glycerol,
water and the like. Moreover, when desired or necessary, suitable
binders, lubricants, disintegrating agents and coloring agents can also be
incorporated into the mixture. Suitable binders include, without
limitation, starch, gelatin, natural sugars such as glucose or beta-lactose,
corn sweeteners, natural and synthetic gums such as acacia, tragacanth or
sodium alginate, carboxymethyl-cellulose, polyethylene glycol, waxes
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Compounds of the present invention may also be delivered
by the use of monoclonal antibodies as individual carriers to which the
compound molecules are 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-oxidepolylysine substituted
with palmitoyl residues. Furthermore, the compounds of the present
invention may be coupled to a class of biodegradable polymers useful in
achieving controlled release of a drug, for example, polylactic acid,

sl
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hydr oxi de i n di met IhSIe mf@&m@mw%g 55@3!5”@ l acer%)%"gaz’%gsw 1H NMR

(coc13): 8 ofalbows, Mdmm @Dn(eﬁ: IntdgnesiaA Hromide)in tetraBydtofufan to 2. 90 (s)
3H) 3 00 ( dghefh et%n%gl 14 d%r}ﬂg s&ﬁh&?&g 1?%‘ xgéﬂx&ﬁ ?Gﬁ-a‘fcc?ﬁqld' e
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~i m-t hyl - 16] - ~vl oxv~i aThednhibbieore descsibedin Schdme$ ape ppeparediby thesi mi | ar

| odoct hane: T B feact nfﬂ“ﬂéézoﬂmw&%ﬂé&&&%b?g IS&%ﬁ&s%ﬂz 14 R

(CDa 3): 8 oirgo the, lﬁaqﬂpomlbby(tse,atmnt with 4hig odlacezm) acid. m(lhgspresnﬂ)qe

dd, 1

g} Q(OHZl aza 31 %G% ifﬂmﬁdﬁfg%% Q:g:br?s J?‘LNQ hgg ro x,ne q’hl S
compound vvas IHeHPEHRAY |] tth%W fe &a léih@( CEQBSICi t uti ng
g g glzm(sts hyl abh&iudifsctmﬁeld ﬂu@lHeMRylaQib@fﬁstldfﬁe”&7 ed t??xi{g?slgfa g EDDO g) 50
(s. 30y 3. opergapids %&%@ﬁ&ﬁ ﬁi{en?%ﬁ Rq?;siéauzl&dw ik 15

3- Ox0- 4- aza teriaisrdiofuranyor imethy b-forhamode fo 8 nfokstileut i on

f 3- 4- 6 036
(r)mDI )O?((rjl etﬁl1 é’z}d‘?%@[@‘”; ﬁlﬁh )fééﬁé% ?gé at nosp eérkl%@pr:’gssure I n
t he presence OUﬁSrﬁBC Ly aresRbhaIRethbyat ure. The
cat al yst wasueﬁﬁmﬁﬂof)mef fddnmmnééth@pmmmm% biidizity agentlshdler

U P f f h | 1
O o168 RSB TR G Paratlnfh B redrbeosiEHe TR PIES R ute | n2.
spectrum nf in 8Gde¢ud methandlz 1H NVR (CDCI 3): 8 0.82 (s) 3H); 0.89 (s,

3H); 0.89 (t, SH: 1. Opednnitorsdedlribid ifi Ychethd P06t phePared gy (1 2H)

and 3.89 (m1H).
the following synthetic pathways. The p-mtrophenoxy derivative 50

is reduced with Pd on carbon at room temperature in a H2 atmosphere
to yield the p-amino-phenoxy derivative §1. The amine is then
acylated with acety] chloride in methylene chloride in the presence of
pyridine to yield the p-acetylaminophenoxy derivative 52, or likewise
treated with benzoy! chloride to yield the corresponding p-
benzoylamino analog 53. Alternately, the amino compound 51 is
treated with tosyl chloride to yield the p-tosylamino analog 54.




3-Ox0-4-aza-4.7 -dinethvl-16 -(3-nethyl-1 butvl oxyl -5a-androstane A
sol uti on» of

3- 0x0- 4-aza- 4, 7~3-di net hyl - 16~- (3, 3-di net hyl al | yl oxy) - 5a- andigogf, ny)
in ethyl acetate (0.5 nlL) was hydrogenated at atnospheric pressﬁégzél(btzhe

presence of 10% pal | adi um oncharcoal (3 ng) for 30 mn at room tenperature.
The catal yst was renoved by ~lttation through a MIllex-HV 0.45 umFilter
Unit. 26 August 2002 -51 Purificatigmgnas achieved by flash silica gel
chr omat ogr aphy usi ng 2% net hanol | met hyl ene chloride as eluant to yield the
title conpound; mass spectrum mz 389 M 400 MHz 1H NWR ( CDCIS) S 0.82

509 and 3. 88 Efn% The fihibftors dhscribelf i Srhelft Lar prepredhs 2 5% (™
- (t - but oxv~-fodlowsir TheN< Fedimethbrybenzyliprotected 16-alcohol 55 is

3- 4- 0. 063 1) i
L ok é@waéﬁg@%&a&@mﬁ rfjal 053 ) I
trichl oroac lrrm eito yickbtheprehjorophenoxy idesivativenSheabiatoni ¢ aci d
(ot i s Rl e st on
trichl or oac MY b3 4sdimethox ybepzy FEHBRS REQUP Q)M'Q,] ﬂcﬂ%’é 56 ~L)
V\ﬁre added. mﬁmtedmﬂlnhydrogcn a3 dndddpdlladiuns or satborecgahy stw_n?ﬁ made, and
the reactio e m xture
was di | ut edrh]Ig P‘Qﬁ]ﬁhfcﬁrhléért@?ggﬂf?ypnﬁg Qym‘tﬁ{%é‘%%gus sodi um

hydr oxi de (1dmma)t)ve158h Thisocomponndas treatecbwath methyliodideianddi um

hydr ogencar bojfifif ﬁﬁhﬂ?é‘i@dxﬂfe ﬁﬁﬁﬂﬁrﬂ g Pateﬁﬁ@qﬁ d. The
crude product wa | e Sl Sing 10%
acet one/ rretﬁﬂl?ﬁidg iérhed'Ba éﬁﬁre?'& und; mass
Spectrum mtbl@e?z’fe(dh&dﬂl&d\d*doﬁbld\bﬁhdm&l dsuﬁbxﬁi’o@ﬁeldiﬂ) 0.90 (s,

(m 1|—|)1 o ( E‘@‘l\gﬁw%&fﬁaﬁ% P I%aCt ﬂﬁé’%ﬁﬁﬁ Gg;ji@ga}%nngsfagg To a

sol ution of aldlmstmee&bymldﬁﬂmpfdﬂme{lﬂ-hme&&y risithen ane (20 ny,

ydride (35 ’3%“95‘%5“ %‘B‘E’M 3’38“?%9%%“5 %‘”@P"‘E’%@?’Fﬁ&?or SRRt o

tenperature | uor obenzonitrile (38 ny,

houre AT o e g f?i'“‘hmmﬂm“wa Sk T B e or | e
(o8 13 ang SuTARERCHah agiiay S as RGeS st Schbdet  JHERTL 45 oo wi 1
net hyl ene chdiméthox Benz?lprrdtéctedd&-bk:oholrSSrlsdreatghmdl Yaypetlsylvdy e washed

desi re pr ot UCP"%{S‘SW&%“%%F%@Q“%W? L8] on%%%@?gr TGt

initially 1.ygidthad rmp rm&r@pbnn@xy @@Wﬁ&l‘@lﬁ% is\then,
met hanol / ”Etﬁ%b dewith teiflubtoacetid 4&dlin txﬁeﬂifﬂéﬁ’e thibridé t&r&ﬁﬁpélﬂié mass

5510, T LR ks it o i T o 1 Sy
and 7.53 (mwathhydrogen gas and a l;;\glladmm on carbon catalyst in methanol to

30 & aa Gechidrlihibnd g ééV%!Q#B?ﬁ%@%ﬁ@é&ﬁ?@ﬁm"“d

4- f | uor obenz68r Thislcompeund mm&d)mﬂrmﬂn)dbodzdmmd sodjumehydrigeect r um

rﬂz 463(M 1.04 (d,

2.0 (sg w?%@&q%%%i@ % a7 50 (d)
2H) ~Qx0- 4 ate weated with mlﬂs UeRe 82t ane Thi s
conmpound wasimfeirsecsldoablke bond atthd smomo Weldéé: 21) but substituting
1-chl oro-4-fl uor obenz t 1l ) ectrum
5 430 (i) - 400° N 1B IRV 18 SehepitOl $ 4K ﬁ%ﬁwha%f §Zs 5h); 1.03
(d) 3H); 2.9 esmmlﬁaMhdﬁmmamdmmmMemﬁan(mam and 7.19
(d. 2H . 28vAugitondfifing DMAP to yield the mesylate 77. This in tumn is

treated with an appropriate thiophenol in anhydrous THF containing

sodium hydride to yield the thiophenoxy 78, 4-chlorothiophenoxy 79, 4-

—IU




~-OX0-4-aza-4.~,(~d, _ inmethy~, (i-!4-fluoroohenoxvl - Sa-androstane This
conpound was prepared in a simlar fashion as Exanple 21, but substituting
1, 4-di fl uorobenzene in place of 4fluorobenzonitrile; nass sgggwgugm()@hz 41 4
(M1 ). 400 MHz 1H NWMR (CDC13): 8 0.85 (s, 3H); 0.94 (s, 3H);1.04 (d, 3H);
2.91 (s, 3H; 3.02 (dd, I H; 4.65(m | H; 6.75 (m 2H); and 6.92 (m

2H) . ~- Oxo0-4-aza-4.7a-aryeth, - a- vdroxv-Sa-androstane ten |:

3- Ox0- 4- aza- 4, 7~3-di met hyl - 16a- (4- ni t roBgnzoyl oxy) - Saandr ost ane To a
solution of 3-o0xo0-4-aza-4, 73-di net hyl - 163- hydr oxy5a- andr ost ane (178 ng,
0.560 mml ) in dry benzene (10 nm.) were added triphenylphosphine (294

2 odi car boxi S ‘*gb?h *‘%‘”"C“aﬁj"‘%}*‘@égﬁg’“ 80) B the ABMEOEL Y i for
one hour at PXM d@@%@?’ﬁ% 10p§EROZY YHIVEAf t er
removal of bhﬂxhwl@@m rbamﬁ@ra@idmm renélcml@nab«ad pressure, the crude
et hanol | ﬁ&f?;’f Hpchl i fisdds tie.ph tsib» BRSO TSR AR o nat e
vSvutth Zomlslogrth@ enylsudfipy! cempon dr&‘s umﬂex:ﬂ:emsmnndn emhdmonsscrhbeg in
> 56 (s, M%d%é%n@ Bl viels the pllefiftshfrapythicliydyes:, o

i met h, 1- 16a84%dr ox~~- Soc- a~ndr ost ane The crude product from Step 1 (404 ny)
was suspended in et harfHe jrfhiBitbrefest smmwb drell axFollowd)yThexi de

Séagﬁ (r)nr;) moQgéﬁ onez@l)\dﬁt@lat%b’ri{h @ga}%ﬁéﬁ{&}?fw &bymﬁf'é’wéfm tg(raops of

gl ?ci al 2ace odateamdei‘CVMgttl geohditionslusing sedimni hydride)in iD%Bﬂtﬂ"lew Wi tg
evapor at ed. %333”% ‘%ﬁﬁ@g"‘f#ﬁ hlg?"?‘i%ﬁﬁﬂ%@? o O
chr omat ogr apenzylidene 7@and étroathy Sranalogs These armredunge

spectni m mig d det%n $in %9%7 é &8 (s)
3@&(1}gzagg%§,@t?’ Ngb?& %g;eap@ ﬁ@ﬁf Oéml h ?fﬁnm%

sol ution of 7% @erdvdtives- The B3pyii -hYéthStB%Ml@i&ﬁQradBanhé%ﬁme(ﬁ@ong
0. 063 mml) i{plglq%:%' met hyl forrram de (0.65 nL) was added potassium hydride

(35 melghtwf 0. 126 mol ). After stirring for 15 mn at room
tenperature under a nitrogen atnosphere, allyl bromde (27 pl, 0.315 mmol)
was added and stirring was continued for 2 h. Additional anounts of

pot assi um hydride (15 ng) and allyl brom de (27 pL) were added, and
stirring was continued overnight. The m xture was diluted with diethyl

ether (50 nL) and water (I OnlL). The organic |ayer was washed with 1 N
hydrochloric acid (10 nm.), water (10 nlL), saturated brine solution, dried
(Na2S04), and evaporated. The desired product was purified by flash silica
gel chromat ography usi ng 2% net hanol / met hyl ene chl oride as eluant. This

mat eri al was hydrogenated in ethyl acetate (0.5 nL) in the presence of 10%
pal | adi um on-charcoal for 2 hours. The catal yst was renoved by filtration
through a MI1eR HV 0.45 ~tmFilter Unit. Purification was achi eved by
flash silica gel chromatography using 10% i sopropanol/ hexane as eluant to
yield the title conmpound; mass spectrum nmlz 361 (M. 400 MHz 1H NMR
(CDC13): 8 0.76 (s, 3H); 0.82 (s, 3H); 0.90 (t, 3H); 1.02 (d, 3H); 2.90 (s,
3H); 3.02 (dd,1H); 3.29 (t, 2H); and 3.98 (m 1H). 26 August 2002 -55
~EXAMPL~ ~- OX0-4-aza-4. 16a-dinmethvl -1 - ydroxv-5o0c-androstane To a sol ution
of 4-aza-4-met hyl - 5a- andnst an- 3, 16-di one (50 ng, 0.165 mol) cooled to -40
was added dropwi se with stirring nethyl magnesi um brom de (3.0 Msolution in
di ethyl ether) (275 p.L, 0.825 mmol). The reaction m xture was allowed to
mach roomtenperature and stirred for 2 h under a nitrogen atnosphere. The
reacti on was quenched wth saturated amoni um chl oride solution (25 nL) and
extracted with nethylene chloride (2 x 50 nL). The conbi ned organic
extracts were washed with saturated brine solution, dried (sodiumsulfate)
and evaporated. The desired product was obtained pure by flash silica gel
chr omat ogr aphy usi ng 2% net hanol / met hyl ene chl ori de as el uant; nass
spectrum nmz 319 (M. 400 Mz ITH NWR (CDCI 3): 8 0.88 (s, 3H); 0.98 (s,

3H); 1.31 (s, 3H); 2.90 (s, 3H); and 3.00 (dd, 1H. EXAMPLE 28
3-Ox0-4-aza-4.7,f3.16a-trinmethyl -16~ltydrox, -~-_androstane This conpound
was prepared in a simlar fashion as



Exanpl e 27, but substituting 4-aza-4, 7~3-di nmet hyl - 5a- andr ost an- 3, 16di one in
pl ace of+ 4-aza- 4- net hyl - 5a- andr ost an- 3, 16-di one as starting material; nass
spectrum mz 333 (M. 400 MHz ITH NMR (CDC 3): 8 0.82 (s) 3E’6Au@uﬁ&00§,
3H); 1.01 (d, 3H); 1.30 (s, 3H); 2.90 (s, 3H); and 3.00 (dd,1H). a To a
solution of 3-o0xo0-4-aza-4, 16a-di net hyl - 16~- hydr oxy5a- andr ost ane (31 ng,
0.097 mmol ) in N~1-di net hylfor mam de (0.5 nm) was added potassium hydride
(35 weight% (23 ng, 0.194 nmol). Aftes28tirring for 15 nmin at room

t enperature, iodonethane (32 ~L, 0.485 26 August 2002 -56 mml) was
added, and stirring was continued overni ght at roomtenperature. The
reaction mxture was diluted with di tther, washed with 2N
hydrochloric acid (10 nlL), water (15 %; saturated brine solution, dried
(sodium sul fate)) and evaporated. The desired product was obtai ned pure by
flash silica gel chromatogragly using 2% nethanol/ nethylene chloride as

el uant; mass spectrum mz :r (M. 400 MHz 1H NMR (CDCI B): 8 0.88 (s, 3H);

0.90 (s, 3H);1.22 ~(s, 2N 9(5| Ko¢-B Bu@HO0 (dd , 3.17 (s, 3H).
~~MPLE 30 3- Ox0- 4- azj- 4 t LARIONO- ~- - VI - NOH

~, Y- 5~cx- andr ost gae f ORI U Re—Wa S-S0 e A fashi on as
Exanpl e 29, but m ng 2. KOH,

3- 0x0-4-aza-4 met hyl - 1@g3h KdHX Y552 Fane in place of

3- 0x0- 4- aza- 4016a fiil met hyl - 16~ 3hy3[8@ %%Q dro ane as starting material;
mass spectrum nfz!347 (M. 400 {cDCL3): S 0.82 (s, 3H); 0.90
(s, 3H; 1.02 (d, @F‘b; 222 (s, 3H); 2.90 (s, 3M'3 3(BP (dd,1H); and 3.18
(s, 3H). ~-Oxo-4-aza~~iveth~l-16,f3- met hanet hi o- Sa- an~l r ost ane St ew | :
3-Ox0-4-az~-4.7Q ,~ ethvj-16(i dace ~-~ol - Sa-and oﬁﬂ%ﬁcﬁmﬁﬁﬂx r ound- bott om
flask was charged with dry tetra hydrofiu~an (4 |{noy NahbQy,i blaosphi ne
(177 my, 0.676 nmol) under a nitrogen atnospher ¢. thEne06IN 26hol ed in

an ice-bath and diisopropyl azodi carboxylate (1 3 ~, L, 0.676 nnDI) was
added, and the m xture was .tirred for 30 mn at 0. To the reaction m xture
was added a sol ution of §
(108 ng, 0.338 mmol ) ga
t et rahydrofuran (2-
then an additi onfl

qlg aC|d (49 p. L 0. 67
eaction m xture was

room tenNaBM, re. The A :
2002 -57 evaporazed 42 ubj ect ed tMefd)}ashoeoro s on silica gel
usi ng 10% acetne ene chl origde as eluant e desired product
contam nated with $one trl(gpenyl phosphi ne. THB mi N“ur €“was used wi t hout
further purificatiOHhain Step 2. . 400 Mz 1H NMR (|CDC13): 13 0.80 (s, 3H);
0.82 (s, 3H); 1.00 (d, 3H) 2.28 (s, 3H); 2.90 (sCRH); 3( 0 (dd, 1H); and
3.80 (m1H). St~" en 2: 3-(,~,go-4-aza-4.7Q ~i m—~v| -16Qr
f me~c~~t o~~- Sa- andr ostja product mxture from Step 1 (208
ng) in ethanol (4.0 R‘HSBMFC?? GHR@% um hydroxide (1.8 nL, 0.716
mol ) under a nitroge yf 5?%%’ Mhe reaction nixture was stirred at room
tenperature for 1 h, neutralized wnth several drops of acetic acid, diluted
with ethyl acetate (100 ni)§ washed wi th water (2 x 10 saturated brine
sol ution, dried (sodiurn
obt ai ned by flash sil
eluant. 400 MHz 1N

26 August

: 8 0.82 (s , 1. d, 3H);
for compou(nd (4): R ( ¥

CH; (3):R” = CHs Cl:Ha

(4): R” = CH,CH=CH,
(5): R” = CH,CH,CHg



2.90 (s, 3H); 3.00 (dd,1H); and 3.28 (m1H). step 3:

3- Oxo0- 4-aza-4, 7] 3-di net hyl - 16i - (nmet hanet hi 0) - Soc To a sol ution of

3- 0x0- 4-aza- 4, 7i -di met hyl - 16( 3- (nmer capt 0) 5a- andr ost ane (18 2@AuBuft240zmo0l )
in dry tetrahydrofuran (0.5 nL) was added sodi um hydri de (80% di spersion in
mneral oil) (3.2 ng, 0.108 nmol) under a nitrogen atnosphere. After
stirring 15 mn at roomtenperature, iodonethane (17 ~L, 0.270 mmol) was
added, and stirring was continued for 32P-at nomtenperature. The reaction
m xture was diluted with nmethylene chloride (50 nL), washed with water (10
m.), saturated brine solution, dried (sodiumsulfate), and evapor at ed.

Fl ash silica gel chronmatography usi s9propanol / hexane as el uant

af forded pure desired product; mass mz 349 (M. 400 h~Hz 1H NWR
(CbA3): b 0.82 (s, 3H); 0.91 (s, 3H);1.04 {d, 3H); 2.10 (s, 3H); 2.90 (s,
3H); 3.01 (dd,1H); and 3.08 (m 1H). 26 August 2002 - 58

3- Ox0- 4-aza-4. 7f 3-di net hyl 41 ~S( 3- et hanet hi o- Sa- andr o~~e §hi s conpound was
prepared in a simlar ' as Exanpl e 31, but substi ing i odoet hane in
pl ace of iodomet hanefi ; Geapdfd,, 1H NVR
(CDAI'3): S 0. 82 | 3H); 2.57 (q.
2H); 2.90 (s) 3
-4-aza-4. 7Q ¥ “WNe{3- (1- ~r oDamettoPr-5
inasimlar Tashipn as Exanpl e 3A¢OBuHOubs®t utNng T-i odopropane in pl ace
of i odonet hane inC':“r_t'ep 3; mass spectrum mz 377 (M. 400 MHz 1H NWR
(CDC13): b 0.82 (s, 33HXB)0.90 (s, 3H); 0.98 (t, s 1.(@) (d, 3H); 2.51 (t,
2H); 2.90 (s, 3H); 3.01 (dd, | H; and 3.13 (m | H). EXAMPLE 34

3-XQ 4-a~~- 4. ~-di ~et hx~- 16( 3- et hanesul f onvl - Sa- andr o~,tane To a sol ution
of 3-0xo0-4-aza-4, 7(3-di net hyl -16[ 3- et hanet hi o§5a- androstane (17 ng, 0.047
nmmol ) in net hanoIAeQQ(brrﬂmagﬁ added a so 1T Qf  OXONE émnopersulfate
conpound (19 ng) pyridiReDMAP,ML) . After]'s HCORYm t enper at ur e,

an addi tional anogpf, OXOhl E (19 At 0.5 nL) was added, and
stirring was contd m n.

ion mxture was diluted wth
water (25 nmL) and extracted wt e~ chloride (3 x 50 m,). The
conbi ned organic extracts were washeq'with saturated brine solution, dried
(sodium sul fate), and evaporated. Fl W si 1(BEA g%lc"i:hr omat ogr aphy using 2Yo
met hanol / met hyl ene chl ori de as~el ua 3affc(17;idzf:pmhe desired product; mass
spectrum nmz 395 (M. 400 Mz 1H NWR (CDC13): 8 0.85 (s, 3H); 0.92 (s,
3H); 1.03 (d, 3H); 1.39 (t, 3H); 2.91 (s, 3H; 2.99 (q, 2H); 3.00 (dd, 1H;
and 3.4 (m IH). 26 August 2002 -59 EXAMPLE ~, ~ ~-Oxo0-4-aza-4.7 -dine
vl - 16Q f| ~or o- Sa- andr Qst ane To a sol SEHEME 3
3- 0X0- 4-~za- 4, 7i -di met hyl - 16a- hydr oxySa- andr ost ane (18 ng, 0.056 nmmol) in
nmet hyl ene chloride (0.5 nL) at room tenperature diethylam nosul fur
trifluoride (19 ~tL, 0.144 Dl ). After stirring one hour at room

tenperature, the reactigayfixiure was diluted with nethylene chloride (25
m.), washed with wat
(10 L), saturateg AL SO

abiy at ed sodi um hydr ogencar bonate sol ution
10 nPhCHINCEO] EtgNdi um sul fate), and

as purified by—Heast—s++e2 gel chronmat ography
usi ng 10% acet gpr/ ng, gne chl ori de asDMARCHiCl,yield the title conpound;
mass spectrun®”m 2N321T™M M. 400 Mz 1H NMR spectr (CbA 3): ~ 0.87 (s,
3H); 0.92 (s, 3H);L.04 (d, 3H); 2.90 (s) 3H); 3.6 ’ | H);pHand 5.12 (dm
| H). Preparation @Hg4-aza-4, 7(3-di net hyl - Sa /- d\one npound
E in Schene 5 abovel Stew 1: ,~ynthes~s @ dr o?ﬁr‘- e\%*(bc&?

() o

g. 9t (s,

_ 1.03 (d,
dd, 1H) ;

3513); d
HyPt218 (m 1H .

a-ad Th




To a solution of 100 ng. (0.303 nmmol) of 3-acetoxyandrost-5-en-17-one in 3
m EtOH-at -10C, was added 22.9 ng (0.606 nmol) of sodi um borohydride with
stirring. After the reaction mxture was stirred for one ande Wuguf®@eos. the
m xture was diluted with 10 nl water, the ethanol solvent renoved under
vacuum and the residue extracted with ethyl acetate. The organic |ayer was
washed wi th aqueous Na2C03, brine, dried over sodiumsulfate and
concentrated to | eave a residue of crud8Qtdtle conmpound. Proton NWR
confirmed the assigned structure. 26 August 2002 -60 ,$tep 2: Synthesis
of 3-acetoxy-androst-5-en-17-ol, 17-t-butylimeth 1-si vl gfher To a
solution of the androstan-17-ol, frgggﬂﬂgggggvious synthesis being 4.5 g
(13.55 nmol) in 50 m dinethylformamde a C was added 2.76 g {40-65
mrol ) i m dazole followed by 3.063 g (20.32 mmol) of t-butyldi nethylsilyl
chloride. The r eaction mxtuge was stirred and a solid began to
precipitate. Twenty additigQal ml of DVF were added and the m xture further
stirred overnight. The gm R gﬂ%ed.into 1 Liter water) the solid
filtered and washed w id WO}@Q@JO@ jn ethylacetate)

the organic |ayer Fh bFine and dripEADVRR,PAOLWIN sul f ate,
concentrated to yi ¢ |yl protected‘4¥—QL-LLiLe—esnpound. The proton
NVR confirmed t @ adgi/0Mee” structure. Step 3:
7-one-17t3-01.17-t-byl ~~Idineth Isilyl ether To a solution of the TBVMS
protected 17-0l froncpge p{eyi ous synthesis, being 5.6 g {12.55 mml) in
100 nml acetonitrile at “23C was added 90%t - butyl hydrogen peroxide, 3.958 g
(43.92 nol), and 138 ng chrom um hexacarbonyl. After refluxing the m xture
under nitrogen for 24 hours, the reaction m xture was poured into one liter
water, solid was filtered, the residue ghed MOph 500 ml water and the
resi due dissolved in 35 de. The organic | ayer was
washed with brine, diou@ s at ¢ and concentrated to yield
crude material. Thet dmat ogr {phy 13: 1 Dk hnéd.lNaObicet ate on silica
gel) showed the pfese f starting gaterial. Fhe—sot+e—me¥®=purified by
2. s silica gel by elution wgtpH % et hyl
acet at e/ hexane>t o ﬁreld the title conmpound. Proton NWVR confirned the
assigned structure.! ~te~: Synthesis of
3, 7- di hydr oxy- 7- met®¥s - and{@)st - 5- en- 17i -0l , 17-t-but vl di met hvl si | vl et her
To a solution of the product fromthe previous synthesis, being 440 ny
(0.956 nmol) in dry tetrahydrofuran at 0C was added dropwi se net hyl
magnesi um chl ori de over 5-1§ mnutes. The reaction m xture was then all owed
to stir at roomtenperagur~)for 24 hours, then 26 Auggst 2002 -61 poured
into saturated aqueoys higy i de. The THF s al as renoved under
< tracted with ethyl hagrigani c

| ayer was washed mﬁf e) dr @ﬂitﬁﬁ nt r aj.es rude pnduct.
Proton NVMR con~psed Je 2 sign%ﬁaﬁﬁﬂqqggﬁe of
used in the n&i sNEp Wt hout furtherdpurifisati o

e conmpound whi ch was
3 e~ 5. Synthesis of 7
nethyl-androst-4,64dien-3-o -173-0I,17-tc>Thehhbove C}H ard product, 3.5
g (7.142 mol) wasCdgssol ved‘in 50 m tol uene/ 40 m cyélgﬂexanone and 20 m
of solvent distilled off under vacuum To thi sClls added 4.54 g al uni num

i sopropoxi de and the reaction m xture refluxed overnight for 15 hours. The
m xture was cooled, diluted with ethyl acetate, washed with sodi um
potassiumtartarate, brine, and the organic |ayer was concentrated under
vacuum and the residue steamdistilled. The residue was extracted with
ethyl acetate, washed with brine, dried and purified by colum

chromat ography on silica gel, eluting with 5% Et QAc/ hexane to yield the
title conpound. Step 6: Synthesis of 7~i nethyl-androst-5-en-3-one-17i-ol,
t To a solution of 370 ng of the product of the previous synthesis, in 5.5
m ammonia, | mM THF) 1 nl toluene, was added 50 ng of netallic lithiumin
smal | pieces. After stirring the blue solution for 2 hours, a solution of
1, 2-di bronethane in 2 mMl TIC was added. After stirring the solution at -78C
for 10 m nutes, 250 ng of ammoni um chl ori de was added and the m xture
stirred for 10 m nutes. The excess ammoni a was renoved by evaporati on under
a nitrogen steam The reaction mxture was diluted with brine) extracted
with ethyl acetate. The organic | ayer was washed with brine, dried and
concentrated to yield crude material which was used as such in the next
synt hesi s. 26 August 2002 -62 step 7: Synthesis of

7(3-met hyl - androst -4-en-3-0on-173-01, tlzutvlidinmethvlsilyl ether To a
solution of the product of the previous synthesis, being 432 ng in 4 m THF
was added 150 microliters DBU (1, 8-diazabicycl o[5.4,0J under-7-ere under

LR T . —— - B Y O Y T - I




To a solution of 884 ng of the product of the previous synthesis in 15 mn
t-butyl alcohol at 80C was added 248 ng sodi um carbonate in 1.5 ml water
followed by a dropw se addition over 15-20 mnutes of a m xRérdugakt 0273 g
sodi um periodate with 16.8 ng potassi um permanganate in 8 nil water. The
reaction m xture was heated at 80C for 2 hours, cooled, filtered, the

resi due washed with water, and then the extract Ir concentrated under
vaccum The extract was acidified wth.g8queous HCl, extracted with ethyl
acetate and the organic |ayer washed with aqueous NaHS03, brine, dried and
concentrated to yield crude ~. The proton NVR confirned the assigned
structure. Synthesis of 4,7~i-dinmet andr ost-5-en-3-one-17~i To a
solution of the product of the prevmesi s, 840 ng in 5 mlL ethyl ene
gl ycol, was added 1.5 g sodium acetate and 737 ng net hyl am ne

hydrochl oride. After stirring the reaction m xture 4 hours at 180C, the

m xture was cool ed, diluted water, extracted with e acetate, dried
and concentrated to aff g ~guate 1K101‘5Ucorrpound Pr g MIVR confirmed the
assi gned structure 200BuOH3 St | > bt

4. 7(3-di met hvl - en- ANQ7 ol : ‘ of 700 ng of

t he product of th Om of $ nitrile at 0C, was

added 500 micrg
one hour, the HF neutraOHsed vaB%elVluHaous S
with water, acetoni ':I"I | e renmoved urtd®(CHa)sOir d the residue extracted
with ethyl acetate.“TBe organic |ay0°@as drie ¢ BR%rAcQeldrefluxgi ve crude
title conpound whi ch wadE)urt her purified by preparatr ve chrypmat ogr aphy on
silica gel using 3:1 chlorofprm acetone. Ste~l 1. S yr~thgesis of 4.7

-di net hvl - 4- aza- andr ost S 17 -of To a soluti on or oduct of the
previ ous synthesis, b#§i #@DHO nl acetic a @ @00 ng
g flushed W th

gacti on mxture f or

pl ati num di oxi de g#at D |ng m xture was
hydrogen. The reaftio s shaken oN@rBrHAght at per at ure under 40
upe e sol uti oMefdld, 1ilteded doncegrated. The residue

Psi g hydrogen @r 2 :
was worked up WMth thyI ace&)blge) “eorgand Ia%ler Was tBéty concentrated
under vacuum dil ut ﬁ wi t thyI acet@fCe, washed|wi th aqll\J/B(glgjf NaHCO03,
brine, dried, concent'8ate o yield the title co@pigund. Spec: 320 (M+1
). te~l2: Svnt h~si s hvl - Sa- andr ost an- 3. | 7-di one The
product of the prev %ﬁ%é}@gwgﬁm g (3.176 mmol ) was placed with 6
mL net hyl ene chl ori f#hemBdier AYBr 1 ask. Powder ed nol ecul ar 4A sieves, 1.6 g,
and 0.558 g (4.76 ) of met hyl nor phol i ne N-oxi de (NMO) and then

t et r apr opyl ammoni um perr (' TPAP), ‘?6 QHg mol ) were added.

J Qggdl I utg Qéﬁébﬁﬂ, ethyl acetate and
gl

The reaction was stir
filtered. The filtratd to dr toy ¥ crude pr oduct

whi ch was recrystflli tOAC to yiel d5yRe=H #CHyp 135 138C.

El emental Anal ysij or CZpH31N02 leﬁ%z? RY8 I ~d: C 75.67; H,
984N4410u. 7 - H 10.22; Sec 318(!\/&1)
26 August 2002 The foll owi ng E‘;’(arrpl es (37 t67/)f &rQeHzﬁ;@ﬁ Gﬂa)an a simlar
fashion as Exanpl e @Hg but substituting appropiate 4-§luoro derivatives in
pl ace of 4-fluorobgnzonitrile. EXAMPLE 37 3- Oxo-4-3zaf4, 73-di net hyl - 16i -
(4-met hyl sul fonyl p noxy) 5a~ndrostane Mass sp Tz \474 1). 400 MHz
1H NWVR (CDC13): 8 O 93 (s 3 g d. ), 2.'90 (s, 3H);
3.00 (s, 3H); 4.80 7.18 ). 3-xo- 4-aza- 4.7
-dime Xl -16~pvri dvl xﬁz féoan ?-ane Mass_Ispec mz 397 (Mrl ). 400
MHz 1H NI\/R(CDC13) '8085 s 094'0 3 9 d, 3H; 2.91 (s,
3H); 3.02 (dd, | for/eo (—ﬁ 7.21 (m RH): 82l-§am

3- Ox0- 4- aza- 4. 7Q d| met"f‘wlw (Q) rﬁi@ﬁ\ﬂ nhenogH Sa- andr ostane Mass
spectrum mz 472 (M1 ). 400 Mz 1H NNR(CDClC:% 8 0.85 (s, 3H); 0.96 ( s,

3H):1.05 (d, 3H); 2.91 (s, 3H); 3.02 (d o 6.9 (d, 2H):
7.26 (m1H); 7.43 (m 2H); 7.52 (m 4H) cp@f'@ élf@é’iara'%@-?(r di met hvl - 1616
- hn enox~Y) - 50c- andr ost ane Mass spectrL(mQ ):R%= CHOWOH(CHYs Mz 1H NMVR
(CDC13): 8 0.85 (s, 3H); 0.93 (s, 3H);1.05 (d, 3H): 2.90 (s, 3H); 4.68 (m
| H; 6.7 (m | H; 6.80 (m | H; 6.8 (m | H; 7.13 (m1H).




26 August 2002 - 65 :AMPLE 41

3- xo~-aza-4, 7~i -di met hyl - 16(3-(4-trifl uoronet hoxyphenoxy) - Saandr ost ane
Mass spectrum niz 480(Mt1l ). 400 MHz 1H NWR (CDCI 3): 8 0.8S ( 3H); 0.94
(s, 3H; 1.04 (d, 3H); 2.91 (s, 3H); 3.02 (dd, | H); 4.69 (m @ﬂﬂgﬁtﬂx@
(m 2H); 7.09 (m 2H). EL_E 42 3-0Oxo..4-aza-4.

- di et hxl| - 16( ~- (2- chl or onhenoxv} - ~~~Idrost§gf Mass spectn~m mz 431 (Ml
). 400 MHz 1H NWR (CDCI3): S 0.85 (s 99 (s, 3H); 1.04 (d, 3H); 2.91
(s, 3H; 3.03 {dd, 1 H; 480 (m I H; 6.81 (m 2H); 7.24 (m | H); 7.32
(m 2H). EXAMPLE 43 ~-Oxo- 4-aza-4.Zj, - ~net~v|-16

- (2- pvrazi nxl oxyl - 5a- andr ost ane Mass s z 398 (M+1l). 400 MHz 1H
NVMR (CDC13): b 0.85 (s, 3H); 0.95 (s, 3H); 1.04 {d, 3H); 2.90 (s, 3H); 3.02
(dd, I H; 5.34 (m | H,; 8.04 (d, 2H); 8.15 ( 1 H). ~-Oxo-4-aza-4. -di
P~ yl 16Q (2;~ '~idin,~loxy-Sa ~ndrostane Masg spectrum nfz 398 (M+l). 400
Mz 1H NVR (CDClI 3}: S 0.85 (s, 3H); 0.95 (= ;1. 04 (d 3FD; 2.90 (s,

3H); 3.0Z (dd,1H); 5.35 (m1H); 6.89 (i} g’ 26 August 2002
-66 EXAVPLE 45 ~- Ox0- 4- aza- 4. 7Q- d, TR ] H- yayI | -n~ heno~yl - Sa
androstane Mass spectrum mz 461 [ M+l JO0 MHz 1H NMR (CDC13): S 0.85 (s,
3H); 0.95 (s, 3H); 1.05 (d) 3FD 2 ‘ 4.73 (m | H,; 6.30 (m 2H
6.84 (m 2H); 6.96 (m 2H); ?(m 2H) o0

4-aza- 4. 7~-di met hvl - 16f 3- ( 3- cvanonhé&ggv~-5~-aﬁdrostane Mass spectrum nifz
420 (M. 400 MHz 1H NWR (CDC13): 8 (ézg 0.93 (s, 3H); 1.04 (d) 3H
2.91 (s, 3H); 3.02 (dd, 4.71 (m 1H); 5(m 2H),; 7.22 (m1H); 7.32
(m1H). 3-0xo0-4-aza-4, 7l §-di met hvl - 16(i - (1- navht hvl oxv) - Sos- andr ost ane Mass
spectrum mz 445 QWG H NVR (CDC13): 8 0.86 (s, 3H);1.03 (s, 3H);
1.07 (d, 3H); 2.92 (s, 3H); 3.02 (dd,1H); 6.70 [d,1H); 7.32 (m 2H); 7.44
(m 2H); 7.78 (nﬁpgsosiﬁ_,'%ﬁ_’z(dlgb 3- xo0- 4- aza- 4, 3K¢1‘ mpyl 163-(3-chloro-4

met hyl phenox 5a
yip y) then R1 CSH4-F

OtBu

CH,

(21) R10= CN'
(22) H1°= CF
(23) R0 Cl;
(24RO F



Mass spectrum mz 445(M+rl). 400 Mz 1H NMR (CDC13): 8 0.84 (s, 3H); 0.92
(s, 3H;1.04 (d, 2H); 2.26 (s, 3H); 2.92 (s, 3H); 4.76 (m1H); 6.62 (m1H);
b.81 (m1H); 7.12 (d, 1H). 26 August 2002 -67 EXAMPLE 49 26 August 2002

3 -0-0-4~za-4.7Q," dinmethyj,~;,f3-f4 SS-oxazolvlln, T noxy]- Sa-androst ane
Mass spectrum nfz 463(Mtl). 400 MHz 1H NWMR (CDCl 3): b 0.85 (s, 3H); 0.95
(s, 3H; 1.05 (d, 3H); 2.91 (s, 3H); 4.76 (m1H); 6.86 (d, 2H); 7.21
(s,1H); 7.53 (d, 2H); 7.84 (s, | H. 3-380-4-aza-4.7 -dineth, ~

- (4-ni trophenox~y- Sa- andr ost ane Thi s conpound was prepared in a simlar
fashi on as Exanpl e 21, but substituting 1-fluoro-4-nitrobenzene in place of
4f | uor obenzonitrile; 400 MHz 1H NMWR b 0.85 (s, 3H; 0.94 (s, 3H);
1.05 (d, 3H); 2.92 (s) 3H); 3.03 (d , 4.81 (q,1H); 6.87 (d, 2H); 8.17
(d, 2H). ~~AMPLE 5~ 3-o0x0-4-aza-4.7

-di net hvl - 16] ~- (4- am nc, ~phenoxxl| - Sa- andr Qst ane To a sol uti on of

3- 0x0-4-aza- 4, 7( 3- di net hyl - 163- 4- m nophenoxy) - Sa- andr ost ane (163 ngy, 0.36

mol) in ethylacetate (8 m_) noI G&? m.) was added 10% Pd on carbon
0 f

(25 nmg, 0.23 mol ). It wa our hours under a hydrogen

at nosphere at room t enpef at was then fil t@..\%)c HeoaHsel i te and
evaporated to afford | 4§ e title conpoungg pi bsﬂgtl on was
needed. Mass spectrund N é%' 400 MHz I 8 0.84 (s,
3H); 0.94 (s, 3H); 137(d|3H) 2.90%3(s, 3H); 3.03 (dd, 1H); 464(q 1H);
6.70 (d, ZH); 6.78 (d, 2Hb 26 August 2002 - 68 EXAMPLE 52
3-0x0-4-aza-4. 7(i-di net hyl - 1 (4-acet vl am nophenoxvl - Sa- androstane To a
sol ution of 3-oxo-4-aza-4,73- 0‘1 E}l:t hyl - 16i - (4- am no phenoxy) - Sa- andr ost ane
(48 mg, 0.116 nmol) in nethylenegchloride (1 ) W@ pyridine (0.037 ni,
0.46 n~nol) was added acetic _a , 0.23 mmol) and DVAP (5
ng, 0.04 nmmol ). The reactign

ht at room tenperature
uted vvlth met hyl ene chl ori de

rrL) and briline ( g@_'organl c phase was
then dried over sodi and evapor & ed. Et cru product was

purified by prepard®ive LC sil gel 1000 nIcfons) uging 6lo
nmet hanol / met hyl ene chl orlide to givel51 ny of the title conpound. Mass

spectrum nmlz 453 (Mrl CHg OOFPsz 1 HNWR (CDC13): b 0.84 (s, 3H); 0.93 (s,
3H);1.04 (d, 3H); 2.13 (s, 3 .92 (s, 3H); 3.03 (dd,1H); 4.68 (q, 1H);
6.76 (d, 2H); 7.11 (s, | H); 7. (d, 2H). 3-o0xo0-4-aza-4,7 ~3-d inethyl-
~3- (4- benzoyl am nophenoxy) - Saz ane This conpound was prepared in a
simlar fashion as Exanpl eg 5§ hsichtyul ik MRzoyl chloride in place
of acetic anhydride, tri Ae/n place shemPHaCMCHMBr DVAP was not
used; mass spectrum 1). 400 - 8 0.84 (s) 3H);
0.94 (s, 3H): 1.05 02 (s, 3H); 320H,,(W%p ) 4.73 (q) 1H); 6.82
(d, 2H); 7.49 (m & 72 slH784(d Ac3oxo4aza47

~3-di met hyl - 16 ( 3- (4 rretlhyl sul fonam dophenoxy) -5 a ~ndrostane This conpound
was prepared in a sim| &H$ashion as Exanple 52 but substituting tosyl
chloride in place of acetic anhéétl de; 26 August 2002 -69 mass spectrum
mz 565 (Mtl). 400 MHz 1H NWR ( 13): S 0.84 (s, 3H); 0.93 (s) 3H); 1.03
(d, 3H; 2.37 (s, 3H); 2.92 (s, 3H); 3.02 (dd, 1 H; 4.63 (g, | H); 6.34
(s, I H; 6.67 (d, 2H); 6.91 (d, §2H; 7.19 (d, 2H); 7.56 (d) 2H).

""'"OCHzCHzCHs

(SO nmL), washed with

00




EXAMPLE 55

3- 0x0-4-aza- 4- (2, 4- di net hoxybenzyl ) - 7~3- net hyl - 163- hydr oxy- Sa~ndr ost ane The
conpound 55 was prepared in a simlar fashion as conpound 12 dagasti2bezl in
the Schene 5, except that the correspondi ng benzyl anal og of (Conpound E in
Schenme 5) was nmade via simlar synthesis of Exanple 36, in which

2, 4- di met hoxy- benzyl am ne was used in place of nethylam ne. EXAMPLE 56

3- 0X0- 4- aza- 4- (2, 4-di met h oxybenzyl )-?#343- et hyl -16i-(4-chl oro
phenox~| - 5a- andr ost ane Thi s conpound was prepared in a simlar fashion as
Exanpl e 23, but substituting 3-o0xo-4-aza-4-(2, 4-di met hoxy

benzyl)-7~3nethyl-16(3-hydroxy-Sa-angEE%gﬂzgin pl ace of

3-0x0-4. -aza-4, 7~-3di et hyl - 16( 3 hydroxy-5a-androstane. No purification was
done prior to the next reaction. EXAMPLE 57 oxo~-aza-7 -neth,-16

- (4- chl or @henoxvl - 5a- andr ost ane To a sol uti on of

3- 0x0- 4-aza- 4- (2, 4- di met hgx
benzyl ) - 7~3net hyl - 16( phepoxy) - Sa- andr ost ane D-1y,,OH 23 nmol )

in methylene chloride{( itfed trifl uoroacetfi m.). The
reaction was stiryed ht ~at rOHgMgBrper at Wre: t was
evapor at ed and tjy reg t aken ugTHR net hyl eng . The organic

. . QO ne. It was 26
August 2002 -70 theq drled oveér sodi4orCsol fate ang evaporaﬁﬁﬂ The crude
conpound was purifig by preparati veodthgempl | i ca , 1000 m crons) using
20@6acetone/nethy|ene Cthng yield the title npound. 400 VMHz 1 H NWR
(CDC13): S 0.86 (s, 3H) B8H):1.01 (d, 3H):; 3.07dRIRH 4. 67
(g,1H); 5.49 (s) 1H); 6.73 (d, 2Hj; 7.18 (d, 2H). 3 ~~-4(23% ﬁzzcngth
rl-16Q phenoxv- Sa- androstane To a sol ution of 3-oxo-¢-aza

nmet hyl - 16i - (4chl or ophenoxy) - Sa- andr ost ane i n net ABS ,onad 20% Pd on
carbon. This solution was shaken under a hydr ggd Do e’ a8 48 psig for
one day. It was then KH| D&Rd through celite tegd. The crude
conpound was then purified by fiash silicd onatogra6H&3u5|ng 20%
acet one/ net hyl ene chlipehd®Hilo el ute the L Qund. 400 MHz 1H NMR
(CDCI3): 8 0.86 (s, 3H); 0.95 (s, 3H); Q7ol H) a 208 (dd, | H,; 4.71
(g, | H; 5.48 (s, | H; 6.81 (d, 2H); 6.89](t, | H:;"7.24 (t, 2H).
3-0x0-4-aza-7 -me |-16Li-nhenoxy~-Sa-androsCHy ene QSOhUtIOH of
3-0x0-4-aza-7(3 nethyl -16i phenoxy- Saandrostane (1 85 mmol) in

tol uene (3 nL) was added DDQ (95 ng, 0.42 nmol), BEBHA SGCHbg 1.4 mmol)
and triflic acid (4.04 ng, 0.027 mmol ). This solution was stirned overni ght
at nomtenperature under a nitrogen atnosphere. Then net hyl acet oacet ate
(4.06 ng) 0.035 nmol) was added and the solution was stirred. After one
hour, the inaction was nfluxed overnight. It was then poured into water (75
mL) containi ng sodi um carbonate (160 ng) end sodium bisufite (120 ng). The
aqueous phase was then extracted wth nethylene chloride (40 nL) (3x) and

t he organi c phases were conbi ned. The organi ¢ phase was washed with water
(50 mL) and brine (50 nL). It was dried over sodium sul fate and evapor at ed.
The crude conpound was purified by flash silica 26 August 2002 -71 gel
chr omat ogr aphy using |5% acetone/ nethyl ene chloride to elute the title
conpound. 400 WMHz IH NMR (CDC13): b 0.92 (s) 3H); 0.96 (s) 3H);1.02 (d,
3H); 3.34 (dd, | H; 4.72 (q, | H; 5.31 (s, | H,; 5.80 (d, I H; 6.80 (d,
| H); 6.82 (d, 2H); 6.89 (t, | H); 7.24 (t) 2H).

3- 0x0-4-aza-7(~pt ~hvl - 16(3-t4-, chl orophenoxyy- Sa-androst-L-ene This
conpound was prepared in a simlar fashion as Exanple 59, but substituting
3- 0x0- 4-aza- 7( 3- net hyl - 16i - (4- chl or ophenoxy) - Sa- andr ost ane i n pl ace of

3- 0x0-4-aza- 7( 3- net hyl - 16( 3phenoxy- 5a- androst ane. 400 MHz 1H NMR (CDCl 3): 8
0.92 (s, 3H); 0.95 (s, 3H); 1.02 (d, 2H); 3.34 (dd, | H); 4.67 (g, | H;
5.27 (s, | H); 5.80 (d,1H); b.73 (d, 2H); 6.78 (d,1H); 7.18 (d, 2H)

EXAMPLE 61 " 3-o0xo0-4-aza-4.7(3-di met hy~(~-nhenoxv- Sa- androstane To a

sol ution of 3-o0xo0-4-aza-7~3-nethyl-163-phenoxy-5a androstane (60 ny, 0.16
mmol) in N,Ndinmethylformam de (1 nL) was added sodi um hydride (8 ng, 0.21
nmmol ), a 60% dispersion in mneral oil. After stirring for 30 mn at room
tenperature under a nitrogen atnosphere, nethyl iodide (40 ng, 0.28 nmol)
was added. The reaction was stirred overnight. It was diluted with

et hyl acetate (50 nL) and washed with IN hydrochloric acid (50 nL), water
(50 nm.) and brine (50 nL). The organi c phase was dried over sodiumsulfate
and evaporated. The crude product was purified by flash silica gel

chr omat ogr aphy using 10% acet one/ net hyl ene chloride to elute the title
conpound 400 NPE 1H NWMR (CDC 3): 8 0.85 (s SFD; 0.95 (s SFD 1.05 (d

"~ N A "~ NS O 1Ll oA N A -—r~ ~r 7 o2\




26 August 2002 -72 .EXAMPLE 62 3-0x0-4-aza-4.7
Q di methy~, -1, ~(~-!4-chl oronhenoxX) - 5a- androst ~. -ene This conpound was
prepared in a simlar fashion as Exanple 61, but substituting August 2002
3- 0Xx0- 4- aza- 7~3- net hyl - 16( 3- (4- chl or ophenoxy) - 5a- andr ost an- 1- ene in place
of 3-o0xo0-4-aza-7(3-nethyl-16~3phenoxy- 5a-androstane. 400 MHz 1H NWR
(CDC13): b 0.87 (s, 3H); 0.95 (s) 3H);1.07 (d, 2H); 2.93 (s, | H; 3.34
(dd, I H; 4.68 (q, | H; 5.84 (d,1H; .59 (d,1H; 6.73 (d, 2H); 7.18 (d,
2H) . 3-o0xo0-4-aza-4-(2, 4-di met hoxybenzyl )-7(3-nmet hyl -163-(3-chl oro-4
~neny, ~ne~o0, ~v ~-o0a- anarostane This conpound was prepared in a simlar
fashi on as Exanpl e 56, but substi tutgm:gor 0-4-fluorotoluene in place
of 1chl oro-4-flurobenzene. No purifi s done prior to the next
reaction. 3-o0x0-4-aza-7a-r nethy~~~(3-chl oro-4-nethyl henoxy)-5a-androspne
Thi s conpound was prepared in a simlar fashion as Exanple 57, but
substituting 3-oxo-4-aza-4-K 2, 4- di met hoxy
v 0- 4 et hyl phenoxy) - Sa- g < e in place of
H SAc

benzyl)-7~3-neth, N4 or ophgn f%ﬂ - andr pSt ¥ X 1H NVR

(CDC13): b 0. 86 .
; o , 1 : £ N
S N Gtarn H'%Sé*iym(-m-'@ t hwl nhenbla,

(dd, 1H); 4. 66

drostane This co --gnd was prepar d*ln a simlar hlon as Ex&gfle 58, but

substituting 3-oxo 4%aza-7~3 nethyl - 163- (3-chl oro- 4ﬁethy|

phenoxy) - Sa- andr ost ane ‘215)pl ace of 4 N NaOH

3- 0x0-4-aza- 7( 3- net hyl - 16( 3( 4- chIoro-phenoxy)-$a-androq§ 400 NPB 1H NWR

(CDC13): S 0.86 (s, 3H); 0.94 (s, 3H); 1.03 (d, 3H); %?? 4. 69

(g,1H); 6.71 (d, 2H); 7.03 (d, 2H). , 3-0x0-4-az~-7

-met hyl ,].6(~i 4- met hvl uhengxvl - Sa- androst - 1-eng Thi s conpodnd was prepared

inasimlar fashion as _&ghple 59, but substituting

3- 0x0-4-aza- 7( 3- met hyl - et h FEh\enoxy) Sa- andrns
‘nox§ a- andr ost ang” ™

: : ;0. H); 1. 03 ( 2. 25

(g, 1H; 5.35 (s AH); (d, 1H); MF

, 3- 0X0- 4- aza- D~ -nethvlnhenoxvl Sa-
was prepared in a $|nllar f%sﬁion eﬁhaﬁﬁiﬂﬁle 61, substituting

3- ox0- 4- aza- 7~-net®H5 163- (4 nethylphenoxy) Sa- andf'ost ar{él)i n pl ace of

3- ox0- 4- aza- 7~3- net hyl ~5a androstane 400 MHz 1H NWR (CDC13): 8

St
(‘ﬁ

13.34 (dd, 1H); 4.68
J: 7.03 (d, 2H).
3 drostaneCHfgn s conpound

0.85 (s, 3H); 0.94 (s,

2.25 (s) 3H); 2.91 (s, 3H); 3.05
(dd,1H); 4.69 (q) 1 H); 3'7 04 (d) 2H). 26 August 2002 -74
3- x0-4-aza-4.~ -di p~~a androstane This conpound was

prepared by treatnent of |nterned|ate (12) (Scheme 5) with
di et hyl am nosul fur trifluoride in nethylene chloride at roomtenperature

foll owed by chromato ramﬁy ?? g?%?el 64%vyield; mz 321 (M; 400 MHz
aza-

1H NMR spectrum ( CDC 3) 8n 0.92 (s 3H); 1.04 (d, 3H); 2.90 (s,
3H)) 5.12 (m H). 3- 5 i mes. - 16( ~r yano- Sa- andr ost ~~, ne
Thi s conpound i s obt |ned by conversion of |nternediate (25) (Schenme 7) to
its methansul fonate derivativeg by treatment with methanesul fonyl chloride
or nethanesul foni c anhydr i A ’-thylene chloride in the presence of an

organi ¢ base, such as pJri CeGHp&hene, and
4- di met hyl am nopyri gF'ne splacenent of the nethanesul fonate group
is effected by heat ng | approprlate sol vent, such as
N, N- di et hyl f or A N hﬁ|su|fOXIde in the
I
CHg

(34)



presence of sodium or potassiumcyanide. ~t~: -Oxo-4-aza-4-nethyl-16~;

| I - hexenvl | - Sa- androstane To a 50-nlL round-bottom fl ask under nitrogen was
added 1hexyl tri phenyl phosphoni um brom de (141 ng, 0.33 nmopk§ Aughit@eezl by
freshly distilled tetrahydrofuran (1 nL). The m xture was cooled to 0C, and
butyllithium (2.5M solution in hexanes, 132 nL) 0.33 nml) affording a
bright orange solution. The solution was stirnd at OC for 10 mn., and was
charged with a solution of 4-aza-4-nethW6-Sa- androstan3, 16-di one (50 ng,
0.165 nmml) in tetrahydrofuran (0.5 nlL). The reaction mxture was all owed
to reach nomtenperature and stirred 26 August 2002 -75 overnight. The

m xture was then partitioned betmeag%gggﬁgFgﬁ? m.) and ethyl acetate (20
m.)) the organic | ayer separated, 0. 5N hydrochloric acid (2 x
10 nmL)) saturated brine solution, dried (Na2S04), and evaporated. The title
conmpound was purred by flash silica gel chromatography using 1 %

nmet hanol / net hyl ene chl opi~ el uant. This naterlal (29.6 ng) was used

wi t hout further puri Shep 2. stHz2, dA%Pd/C _Xo-4-aza-4 ~~, hyl -

16
(22'm0) i etyl [ oy GESIRRRIRR 10 ﬁbkabﬂié’nLQ of

(22 ng) in ethyl

pl ati num oxi de (R gaxy at nosphere of hydrggen gas for 1 hour
at room t enpefCit urly’ at al yst was Fganved by fiIt atlon t hrough a
M| I exHV disposablb filter, and the fi ate was :te@) The title

conmpound was puri fCHd bxsal ash silica gel chro
acet one/ hexane as el uan )yleld 5.2 ng. Ma :
Mz 1H NVR (CDCl 3): 8 2.42 (dd, 2H), 2.90
EXAMPLE 71 4-aza-4.7 -j~' ~g~t

, Y| -16b- (4-chl orobenz3rli denel - Sa- an @8 an-N- on& For | owi ng ReacWHgn Schene
14, solution of 4-aza-4,7~3 di met S 50c- an stan-3, 17-dione (11) (32 ng,
0.1 mmol ), sodium hydride (5 qgﬁi* eq), ﬁhyl )chlorobenzylphosphonate
(27 ng) 1.02 eq) and DWF (O. ' heated to 80Cfor 1 hour. The
reaction was cool ed, dilutedf t&® di chl oromet hane and washed with water
(x2), brine, dried over anhydrous nagnesium sulfate, filtered and
concentrated. The desired.p oduct was purlfleHSBW S|Icg%cgel chr omat ogr aphy
(hexanes:isopnpanol 4. ' rs:*nfz=389 1H NVR( 500
MHz, CDCl 3):0.75 ( : 2.96 (s, 3H); 3.08
(dd, | H); 634 M6 ON6H); 7.18-7.38 (m 5H). 26 August
2002 -76 This ex] g in/a simlar fashion as

4-azad, 7~-di y 4 } F'Qﬁ)z Sa- andr ost an-3-one (71 ) but
substituting dlethYI benzyl phosphonat ™o di et hyl

4-chl or obenzyl phosPHgnat e: HEF 390 1H NWVR(500

0.88 (s, 3H); .05 (d, $H8)RZ=0£QLH3H); 3.
6.35 (s, 0.6H); 7.15-7. Qge)( 2.S00-Ph azg 7.
- di et hyl - 16- (4- met hvl benzvl i den~) - 5a- andr os
prepared in a simlar fashion as 4-az

~3-di met hyl - 16- (4- chl or obenzyl i dene) - gg aE&rostan-S-one (71 ) MfsTos
substituting diethyl 4-nethyl phosphonate f@H,di et hyl

4- chl or obenzyl phosphonate: m z= 404 1H NWR (%ooammt, CDC13): 0.78 (s, 3H);
0.85 (s, 3H; 1.1 (d, 3H); 2.32 (s, 3H); 2.94 (s, 3H);3.08 (dd, 1H); 6.30
(s, 0.4H); 6.38 (s, 0.6H); 7.10-7.24 (m SH). EXAM',~E 74 4-aza-4.7 dine
~~| - 16- (4- chl or obenzvl ) - Sa- andr ost an-~-one To a sol uti on of

4-aza- 4, 7~-di net hyl - 16- (4- chl oro benzyl i dene) - Sa- andr ost an- 3-one (71) (33
ng) in ethanol (4 nL) was added 5~'o Rh/C and the bl ack suspension stirred
under ahydrogen balloon. After 2 hours the mxture was filtered to renove
catal yst, concentrated and purified on silica gel (hexanes:acetone 3:1 ) to
give the desired product as a 3;1 m xtumof isoners: mz 427 1H NV (500
MHz, CDCl 3): 0.84 (s,3H); 0.86 (s,3H); 1.02 (d, 3H); 2.92 (bs, 2.7H); 2.93
(bs,1.3H); 2.98 (s, 3H); 3.02 (dd) 1H); 7.10 (d, 2H)) 7.25 (d) 2H)

0sS . 20%

0 75 (s, 3H);
28 (s, 0.4H);

exanpl e was



26 August 2002 - 77 4-aza-4.7d-dinmeth~rl-16-(4-nmeth, |v benzvll-Sa-androsta
-n 3-on. e This exanple was prepared simlarly to the procedure used for

4- aza- 4, 7~3-di met hyl - 16- ( 4- chl or obenzyl ) - 5a- andr ost an- 3- one6(Adgdust 2002 408
1H NMR (500 MHz) CDCI3): 0.86( s, 6H);1.04 (d, 3H); 2.33 (s, 3H); 2.95 (s,
2H); 2.96 (s, Z H); 3.05 (dd, | H); 7.06-7.11 (m 4H). 4-aza-4.7
-dinethvl-1 ~f3 nvridvl nethvl)-Sa-androstan-3-one This exanpl e was
prepared simlarly to the procedure us for

4-aza- 4, 7~3-di nmet hyl - 16- (4- chl or obenzyl9)’-5a androst an- 3-one (74) except
3-pyridylinethyl -di net hyl phosphonate was used: nfz= 39S 1H NWMR (500 MHz,

CDC13):0.89 (s, 3H); 0.88 (s, 3H); 1.03( .d, . 2.93 (bs, 2H); 2.94
(bs,1)H); 2.9§3 (s,l_%l-l); 3.051 (ddz_DlHﬁﬂiEfi{E(.bfl_%H), 7.25% (d, IZ_DH); 7.58
(s,1H); 8.S5 (s, 2H). 4-aza-4,7 -dim

t _hvl - 16a- net ha~esul f ony| 45a- a r~drosta one Fol | owi ng Reaction Schene
13, to a solution of . J COHli Hoxy 5a- andr ost an- 3- one

(25) (65 ng, 0.2 fdr ous dic orret an added a catalytic

amount of DVAP T met haresw-eRe—enhyd \ 1.1 eq).
After 15 min, ' on was diluted RNMR dichlg hed with 1M
HCO (x3),1 M &0 ym bie L N NI OUS

magnesi um sul , i Neek{conpound
of sufflcent puri Wy: A DCER) : i 0. 85
(s, 3H; 1.02 (d, 26

August 2002 - 78 _ ; . ' hi vheno ~yT- Sa andr ostan-3-Q
To a solution Fehpic / iny
sodi um hydri de X 20 ng, 2.6 eq a THF sol ution of
4-aza- 4, 7~i - di et hyl - 1gg5)net hanesul fonyl - Qa%qyg ; g (77) (65 nmgy. 0.2
nmml ) was added and the mgture stirred 20 hours at ambi ent tenperature.
The reaction was quench i oM anmoni um chl oride and diluted with ethyl
acetate, washed wit | DI Nne.  dr pjedogeig/@nhydr ous magnesi um
sulfate filtered a eeQCe ted X d.e.iL-LeeT—e-en@oun was purified by
silica gel chroifmatod A12C0LH NVR (500
MHz, CDC 3): 04 ) 1.06 (dy 3 Y (s ; 3.06
(dd, 2H); 3.68 (nmliH); 7 6770(m o). ~ 3 :

-16Q (~, -chl oro‘ |op enoxy~;(6¥); ~drost an- 3 one 4 conpoung 4 prepared
|naS|mIar fash 4-aza

4, 7(3-di net hyl - 16i -t hi Qhenoxy- 5a- andr ost 91-3 '%ne 78) "but substituting
4- chl or ot hi ophenol i o,

e of thiophex®l . 44 (500 MHz, CDC13):
0.85 (s,3H); 0.96 (s, %,3,‘31.04 (d Oéyq 2. 94 '(qs Qgé&* Oﬂa(-lda)-laﬂH); 3. 6l
(m1H: 7.22 (d, 2H): 783%Md, 2H) .oF /. 70

di met hy~l'i -f4-fl uorothiop,"

.@?drostan-s-one I?M s] conpound was

4, 7~i -di net hyl - 16~-thi g @ andr ost an- 3-one (7 g}sti tuting
4-f | uor ot hi ophenol i hi CDd 3):
0.85 (s) 3H); 0.98™& T 05 H; 3.51
(m1H); 6.99 (d)] 2H 85 (d, 2H)
0o” N
| 10
H (59) R'%= H (61)

(60) R'%= CI

? ﬁféy 2
(62) Cl

CH3



EXAMPLE 81 4-aza-4.7 -dinmethyl-16Q (4-me .~,vlthio hn enox_X

- 5a- and~ost an- 3-one This conpound was prepared in a simlar fashion as
4-aza 4, 7~i -di et hyl - 163-t hi ophenoxy- 5a- andr ost an- 3- one (786 August 2002
substituting 4-nethylthiophenol in place of thiophenol:mz=426 1H NVR(500
MHz, CDCI3): 0.75 (s, 3H); 0.95 (s, 3H);1.1 (d, 3H); 2.31 (s, 3H: 2.94 (s,
3H); 3.02 (dd, 2H); 3.59 (m1H); 7.09 (d, 2H); 7.22 (d, 2H). 4-az~-4.7 ~i-d
imeth, ~~1-1_613-t4-neth ox vthi o~henqgx xl|-5a-and rostan-3-on a This
conpound was prepared in a simlar fashion as 4-aza

4, 7(3-di net hyl - 163-t hi ophenoxy- 5a- andr ost an-3-one (78) but substituting

4- met hoxyt hi ophenol in place of thj 4A z= 443 1H NVR (500 MHz,

CDCl 3): 0.81 (s,3H); 0.93 (s,3H); 1s : * 2.93 (s,3H); 3.02 (dd, 2H);
3.50 (m | H; 3.81 (s,3H); 7.45 (d, 2H); 7§Z (d, 2H).

4-aza-4.71 3-di net hvl - 16Qhhenvl sul fi nvl=5%§ drostan-3-one To a sioution of
4-aza- 4, 7~3-di net hyl - N, fDidn e & CHAKH- one (78) (20 ng) 0.05
nol ) in dicloroneghd was add BA (11 mg, | eq) and the
solution stirrpgd Nk T r eact +6f —dt+mied with dichl oronet hane and
washed with 1 i carbonate) wat eDMFbrl n dried over anhydrous

sodi um sul f gt € ed corrpound was purifi
chr omat ogragzﬁuy t :

NMVR(500 MHz, CDC
3H); 3.01 (dd, 2H)
26 August 2002 - AMPLE 84 aza-
| s~vl - Sa- ~~Fqgt ™ [l ution of
4- aza- 4, 7( 3- ﬁf‘#Z?hw - 16i -%eﬁyl sul fi

mol ) in dichloronethyss) was tre
The reaction was diluted wth di washed with 1M sodi um
bi carbonate, water, brine and d oVeR,C0 y ousQ@KLum sul fate. The
desired conmpound was purified by silica gel @g t ogr aphy

(hexanes: i sopropanol 7.5 z=_44.4 1 H NWR ( VHz, CDCI 3) 0.85 (s,

3H); 0.91 (s, 3H):1.0 . 9,95 (s, 3 3.05 55 m
o.H)15H); 7.511 (t,H) 2H) 90 EED ng.lap%éd/@o (d, | (

g: %%#gorrpojnd is made by
convertl ng the. read avai | abl e ¥=aga- 4, 163 t hyl -fandr ost an- 3, 17-di one
to the 17-trp dud i on of the %lflate t hrough conventi onal nethods
yi el ds the t|tIedI 6- ~i met hyl | og. is spectru 04 (M1 ) 400MHz
NVR (CDA 3): S 0.H6 (s, 3H); @1@5@ 3H); 1.04 (¢ ,&
(dd, I H). ~paration of Human prostatic and sgalp ad

L9 (m 0.85H);-

0. 03
9 mg,1.5 eq) for 3 hours.

X (s) 3H); 3.01

human tissue were pulverized using a fJeeze in 40 mM
pot assi um phosphate) pH 6.5, 5 mV magRtsi u ium
chl oride, | nmM phenyl net hyl sul fonqu,c-P rdde, /" nivdi tN§i ot hrei t ol CP-ET"

@r - El velhj em horogeni zer. A c¢r dde
ugat i onHof (B honogenate at 1,500 x
The crude nucl e |l et was washed two
o_vol unmes of buffer. Gy%lm@}s added to the

' entration of 20% enzynme suspensi on
ostati c and scal p¥reductases were

containing 0.25 M sucrose using
nucl ear pellet was prepared by
g for 15 mn. 26 August 2002 -8
times and resuspended ip
resuspended pellet to

CHy (67)



Cl oyed enzvme~rotocol: For I C50 determ nations, the test 5a-reductase 1 and
2 inhibitors were dissolved in ethanol and serially diluted to the
appropriate concentration. The bacul ovirus-expressed reconbbg AHoub 0D
5areduct ase was preincubated with inhibitor (0.1-1,000 n~ in 40 1\ soé. um
phosphate) pH 7.0, 500 ~M NADPH, 1nM DTT and 1 ng/m BSA for 18 h at 4C. The
reaction was initiated by the addition of [73H T (NEN, 20 G /nmmol) and
NADPH to a final concentration of 0.3 ~NM%nd NADPH and i ncubated at 37C for
90 min. Simlarly, baculovirus-expressed type 2 5a-reductase was

prei ncubated with inhibitor (1-10,000 nM in 40 mM sodiumcitrate, pH 5.5,
500 pM NADPH, 1nM DTT and 1 ng/m BS at 4C. The reaction was
initiated by the addition of [7-3H T EﬁEﬁ 2% C /mmol) and NADPH to a final
concentration of 0.3 ~. M

Fd 500 ~M respectively. The conyersion of T to
DHT was nonitored usi \| of | ow detector follow ng ‘ [
reverse phase HPLC »¢OHCA 8 colum, Inm/rgn
wat er : met hanol (A 3 ; tion tj T..6.3 P A )
~a-reduct ase asfay eaction m x‘hﬁzépﬂ'ﬂg'“ﬁhe typd 5~ reduct ase
A7 ﬁ : R phosphat e) ?
mM dithiothreftol'fand 500 ~M NADPH i n a inalovoliﬂ're o) The
reaction mxture €Hg the type 2 5a-reductase cont @Hed,40 nM um
citrate) pH5.5, 0.3 (gy)j 7-3H] -testosteme, 1 nMdithioghreitol and 500 p. M
NADPH in a final volunme'of 100 pl. Typically, the assay ASNanTHFat ed by
the addition of 50-100 ~g prostatic honbgenate or 75-200 ~.g scalp
honbgenat e and i ncubat eg 37C. After 10-50 m n the reaction 26 August
2002 -82 was quenched ctc%(& with 250 p.l of a ni'xture of 70%

9 g

ag- Alning 10 ~g each lq and T. The aqueous
and or gani c | ay epar at ed | fpoat | 800 min an
Eppendor f m'cr uge b Or gani c &f&n_&nas_s@ﬁnéﬁ éF eq ﬁrﬁghase HPLC
(10 cm What m@Y p [ silica colum equil 2 n1m/mn 70%

cycl ohexane: 30%/&thyl acetate; retention t| Je 6.8-7.2 mn;

andr ost anedi ol , 8. Ar*rphenﬂ(BS)) 1-9.7 ni@f Nfe ystem consi st ed of
a Wters Mbdel 680 adi ent System equi pped wi a Hitachi Mdel 655A

aut osanpl er) Applied]|Bi osystens Mdel 757 vari % detector, and a

Radi omatic Mdel Al20 eppaceid dijy anal yzer. The vers Q of T to DHT
was nonitored using fhe ra& 'oact | é/l ty flow detectorP Eg e(};}e HPLC
effluent with one volume of Flo Scint 1 (Radiomatic4™® l%%'i‘eﬂ% 8bndi ti ons

on

described, the production of DHT was |inear for at -ygropheny| (80)The only
steroi ds observed with thd human prostate and scal Mﬂ@g&"’ﬁ?ﬂﬂn@%re T,
oxyrhemyl d82) n 100%

DHT and andr ost anedi ol
et hanol . 1 C50 val yek
decrease enzynefact

N\ i di es Conpounds4Ret
Oﬁ@é’%ncent ration of inhibitor required to

0% of the control. 1C50 val ues were determ ned
using a 6 pointltit n where the cgncentration of the inhibitor was
varied from Q@ t ve conpounds of this invention were
tested in the ab descri bed assay for Sa-reductase type 1 and type 2

i nhibition. For tfiedinhibition of Sa-reductase type 1, the conpounds have

| CAO val ues | ower than 600 nM with the majority of conpounds having | C50
val ues rangi ng fromabout 0.3 nMto about 200 nM For the inhibition of
Sa-reductase type 2, the sane conpounds have | CSp val ues greater than about
155 nM with the majority of conpounds having | C50 val ues greater than 1000
nM Each conpound tested has at least a 2 fold greater selectivity for
inhibition of Sa-reductase type 1 over type 2, with the majority of the
conpounds having a 10-fold or greater selectivity for inhibition of
Sa-reductase type 1 over type 2. These results denonstrate 26 August 2002
-83 the utility of the conpounds of the instant invention for the treatnent
of androgenetic conditions. A conpound refemed to herein as a Sa-reductase
2 inhibitor is a conmpound that shows inhibition of the Sa-reductase 2

i sozyne in the above-descri bed assay; |ikew se, a conpound refenred to
herein as a 5 areductase 1 inhibitor is a conpound that shows inhibition of
the Sareductase 1 isozyne in the above-described assay. Human Der nal
Papilla Cell ~~ sav The dermal papilla is a small group of cells at the
base of each hair follicle, and it is presently thought that these cells
are stemcells that formthe basis for hair growh. These cells have been
shown to have 5 al pha reductase activity, and it is therefore possible to
test inhibitors of 5 alpha reductase in these cell culture systens.

| sol ated and cultured dermal papilla cells are prepared according to the
nethods of Nbssenger A.G., The Culture of Dermal Papilla Cells Fron1Hunan
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~~zzv Rat Acne Mbdel Adult fuzzy rats are a variety of rat that has stunted
hair grewth, brown col ored seborrhea covering their entire back skin and
abnormal | y increased sebum production after puberty that ha26Bagost 2002
denonstrated to be due to circulating androgens. 0.1, 0.05 and 0.0259' o
solutions of a selected 5a-reductase inhjbitor of interest are prepared in
a vehicle of propylene glycol, isopropamﬂj i sopropyl nyristate and water
(50/30/2/18'0), and is topically applied onto the backs of adult nmale 26
August 2002 -85 fuzzy rats, 0.2 mL per aninmal daily for 4 weeks. Controls
receive the vehicle alone and 5 of {SEHEME bhstrated. After 2 weeks
seborrhea will be dose-dependently depleted and after 4 weeks
bronodeoxyuri dine (BrdU, 2Q0 ng/kgj is intraperitoneally injected 2 hours
before sacrifice. The skis gsues are incubated with Omv in
phosphate buffer, 1. The pil o- sebaceoys . ed to the
epiderm s is strijsg derm s and fi xed w R Y orNqal iR Jor

i mruno- staining jof B DNA syn [ 3 és show ngfa BifdU p05|t|65

nucl eus are | gggXed pg out )

cells per |ob®’s Netern n®d wi t INaHyDMB- i néje a arat’us. YUsing formalin
fixed skin, frozeQngerlal sections are stalned 19' 0 osm um and the
size of the |obes 782 rfédsured. A positive |nh|b of skin Sa-reductrase
wi || induce suppression of sebum production by |nh|2ut|ng the rate of

gl andul ar cell turnover, and show ng reduced | oby ap QWe fol |l ow ng
descri bes an exanpl e nethodology that can be used f@rc n hai r
growt h. MACROPHOTOGRAPHY AND GLOBAL PHOTOGRAPHY ypggng 1O ~T
(,~F HAIR GROMH A Macropho~~hic Procedure Locgtiog _%yn i'rcount
target area Equipnent: Film Kod é posur e ‘eachh of sanme emnul sion
| ot nunber Caner a: Nl kon N-6000Len Aﬁ“WEaét b, f 2. 8Fl ashes: Ni kon SB-21B
Macr of | ashDevi ce: regi stration devi ce E hot og~ph~ Procedure: In these
clinical photographs, the only variable allowgd is tike haircount. Filin
enul sion) lighting, fram ng, exposure) and reproduction ratios are held

const ant. 26 August 2002 -86 1. The haircoynt area on the patient is
prepared as follows: A snmall (~Imr dot tgtbo is placed at the begi'nning
of the study at the |eading edge of the® ar ea directly interior to the

center of the vertex bald spot, AR
manual |y (needl e and ink). An argee val/el y Qne ggquare inch in size,
centered at the tattoo at the | ¢ dge of the oa#%é Fllpped
short (~2mm). Cut hairs are regByed N} he area to bﬁ’le y?% usi ng
tape. Conpressed air and/or é?hangl . W pes may al so Qﬁ? (§ ) |tate
pp

tattooi ng nmachi ne or

renmoval of cut hairs. 2. Mgnificagi on: Each | ens su has® a Exed
reproduction ratio of 1:1.2. AperTUPe: Every photograph is taken at f/22.
Filin: T-Max 100 (24 exposure) is used. 3. Patient's haircount target area.
Three exposures (-2/3, 0, and +213 f stop). A trained technician places a

dot over cachik topran MxeRHIRE df provininid pher s Pl heaft Birel Using
i mge anal yspreparation ofthe eonmmlmisaofdhe p?bmrngnupnuom &Tmemnplesrm
r andom nunbeqo CoiERAPRSHE Sir mﬁéﬂ&'&n%&%cgéé%ﬁh% oo % ;

al | ocati on nufber nsurée b
Month 6 phot wgyapnd they sbould net lomnatxuqd4 Fusthermo wmpnan 8is. A

Month 12, bag drilféd PtHe ¥ollowin Ies Qxb?%be d data
S al 0 descihieall: BTy aY d%sném%"&ﬁi%%n tio, an e‘“ AR, of
Der mat ol ogy, oftlie céipornds 62 théifdvieties may itself form a genus. ‘I‘hose

skilled in the art will readily understand that known variations of the

conditior:s and processes of the following preparative procedures can be

used to prepare these compounds. All temperatures are in degrees

Celsius unless noted otherwise.




26 August 2002 _87_ B. d obal Photographic P~oce~ure Locations: Col or

card/ patient 1d d obal photograph Equi pnent: Film Kodachrome KR-64 24
exposure each of sane enulsion | ot nunber Camera: N kon N 6Q@0geRsz00d Kkor
60 mMm f2. 8 Fl ashes: N kon SB-23 Col or cardl patient Id ~~Q-ographic
Procedure I n these clinical photographs, the only variable allowed is the
gl obal area's appearance. Anything extraneous to the area (clothing,
furniture, walls, etc.) is elinmnated f#bmthe fields to be phot ogr aphed.

1. Patients will have gl obal photographs taken prior to hair clipping with
the head in a fixed position (determ ned by the supplied stereotactic
device). Hair on the [e stafting hmdnals4ml-4-meth 1-Sorandtostan8,Fh- as to not

epr bduct Pﬁﬁ%’@@@%@ Xi%“wh%@%'l‘) {ﬁﬁs} f?&?ﬁ%ﬁpﬁ%@a@a g éfd
f/11. Filinmetbe Rasoaussen, esa CIMMeZ?,p 169041701
phot ogr aphs(lgﬂwemé%g?ﬁ%sm?eﬁﬁr& ai? gfcﬂhiem%l %Léxfdrb'aﬁad 3\4]€llt ion has

been describgd and ce t ertain.pagticl

embodi ment s GPRS eanlbet%@egm ﬁ@@pﬁdﬁngﬁ@tbﬁpr%qdﬂf% ggseribed &t hat various
changes, rmqiﬁamlglgmsb@]ow substitutions can be nmade therein w thout
departing fromthe spirit and scope of the invention. For exanple,

ef fective dosages other than the particul ar dosages as set forth herein
above may be applicable as a consedpX@ddPIfEariations in the

responsi veness of the manmal being treated for any of the indications for

t he conpounds of the inye t|on |nd| cat ed ,above. Likew se) the specific

phar macol oglciZare-dReinyes CrndBArQSan HOT 26 August 2002 _gg_ according
to and dependi ng upon the partlcul ar acrive corrpound sel ect ed or whet her

there are prgsent pharmace t|| )
f or mul atlon-ﬁmimde AZar ety =it devdyect ed

va{ Ihat lhonsbor differ er‘ﬁrﬁ-methﬁie‘l csl (d4emh)nnarmd1mdebottonﬁﬂask dagcg
\cher ef oreeO ﬁ%§eﬁ%ﬁ?xﬁ§§§8@ &?{S;"? #%&E@b ﬂ%ﬁg@%é bl{théi&q {i%nwﬁl ch
foll ow and tng:6 9 dfterecompleterselution wasrachie ved 4-nrga+de

26 August Z%ana%sjtané WIEHBHE‘U Yg 3‘90%615 wds d¥ted ahd snmng was
continued for 1 hour affording a gold-colored solution. To the reaction
mixture was added dropwise with stirring isoamy! nitrite (0.884 mL, 6.58
mmol), and stirring was continued overnight at room temperature
affording a deep-orange solution. The mixture was then diluted with an
equal volume of water and acidified to pH ~2 with 2 N hydrochloric acid.
Diethyl ether was added, and the solid that formed was filtered, washed
with ether, and dried in vacuo, to yield the title compound.

To a mixture of 4-aza-4-methyl-50-androstan-3,17-dione-

16-oxime (596 mg, 1.79 mmol) in ethylene glycol (5§ mL) were added
98% hydrazine (57 pL, 1.74 mmol) and powdered potassium hydroxide
(568 mg, 10.12 mmol). The mixture was heated for 16 h at 140°, cooled,
and neutralized with 2N hydrochloric acid. The resulting solid was
filtered, washed with water, and dried ir vacuo to yield the title
compound; mass spectrum: m/z 318(M).



or a pharmaceutically acceptable salt or ester thereof wherein: the Cl-C2
car bon-garbon bond may be a single bond, or a double bond as indicated by
the dashed Line; Rl is selected fromthe group consisting oRémguaaep2and
Cl-10 alkyl; R2 is selected fromthe group consisting of hydrogen and C -10
al kyl; one of R3 and R4 is selected fromthe group consisting of hydrogen
and nethyl, and the other is selected fromthe group consisting of: (a)

am no; (b) cyano; (c) fluoro, (d) nethylp . (e) OH (f]j -C(ONR-, where Rb
and Rc are independently H Cl1-6 al kyl, aryl, or aryl Cl_6al kyl; wherein the
al kyl noi ety can be substituted with 1-3 of: halo; G ~al koxy; or
trifluorone and Qs E [ e [_aited with 1-3 of: halo;
d ~al kyl ; O Er—to—&~Yl - X-; (h) C2-10

~al kenyl - X-; wher e| n tmenmtuneaoﬁ4ma-4-meﬂagr dzx-andmswmga-ona-l(ﬁfpxum be
unsubst i tut gQISrmgub%Mﬂirﬁﬁlr)"Hﬂd‘sdH]ﬁgdgshm £ me, 23, 9?3@6(1;91:5550%002 -90
ated f

h
'h)ydrgxssm f&@&%&@&l thpiams)m m/at mngfmvs Obilut%
al kyl t hi o; tByllm@Bldﬁd acidf @15 N, I3 mIo) aditiens ebfmdhdel(ﬁowméﬁe Cl_6

i1 vor omei A4S, ARG e “W%bsékﬁﬁér%asﬁw o4 fr seypighpnimutes.“The /' "

(ilr %l o?yCﬁr lb(m'ghmch yehiwads separated| andoweslyed witlbsodiunt hydregenoarb mngb}?h
CNCRD) - G 4) %ﬁl‘ﬁoﬁ{%@}mﬁgb}mﬁ? lhﬁgﬁ GREA (NS4, ﬁggg[dgp e (3

het er oaryl - Xes UWﬂé?r@dHChﬁtaér pifie byf}ash SIB%GC?CMEMZ* }’élsm omatic
ring contai riggy ﬁetdﬁﬁie@?kﬁ%@ﬁdﬁ@s%ﬁﬁﬁ foryigld fHe e onseeendt i ng of :

combi nati ond ARone §$"sp$$ﬁ-m R v A A S S
with one ber0f) MHed1 INMR GEDCI3)t fp0.88s; 3H); Ot €s,3H);12.90 X5 23H);
ey BRABSERBIEDS TS o, SO R e up e o
tri hal onmet hoxy; C2_6 al kenyl; C3~ cycloallcyl; foinyl; hydrosulfonyl;
carboxy, urerdo; W) O 0 alkyl MERARMBIER0 2l kil O Lo allyl oy Lo
Cl_6 alkylsulfinyl; d_~6 al kyl sul fonam do; A -6 al kylaryl sui fonam do; C ~
al kyl oxy- carh@mnd -4--4- ey |okG8-drvieh -Sor-afdrdstane RoR~1C(C)-C 1-6Y1: C
1-6 ~anoylamno C 1 _0saftion ¥ 62{‘-‘4”&8:)5‘1 5& Adrdstan'S 6o oo 1 -°

mg, 0.330 mmol) in methanol (2 mL) was cooled in an ice bath and

treated with sodium borohydride (38 mg, 0.989 mmol) for 1 h. The

reaction mixture was diluted with water and extracted with methylene

chloride (2 x 20 mL). The combined organic extracts were washed with

saturated brine solution, dried (Na2S04), and evaporated. The desired

product was purified by flash silica gel chromatography using 10%

acetone/methylene chloride as eluant to yield the title compound; FAB

mass spectrum: m/z 306 (M+1).

400 MHz 1H NMR (CDCI3): & 0.88 (s, 3H); 0.95 (s, 3H); 2.90 (s, 3H);

3.00 (dd, 1H); and 4.39 (m, 1H).




26 August 2002 -91 alkyl noiety can be substituted with 1-3 of: hal o;

G ~al koxy; or trifluoronethyl; vii) aryl; aryloxy; arylcarbonyl; arylthio;
arylsul fonyl; arylsulfinyl; arylsulfonam do; aryioxycarbonyl2s AMpkE2(02t he
aryl noiety can be substituted with 1-3 of: hal o; O -4alkyl; C 1 4al koxy;
or trifluoronethyl; viii) -C(ONRbRc; -OC(O-NRbRc; N(Rb)-C(O Rc; NRbRc;
Ro-{ O NRc)-; where Ro and Rc are defigzed in (f) above; and
-N(Rb)-C(O ORg, wherein Rg is O _6alkyl or aryl, in which the alkyl noiety
can be substituted with 1-3 of: halo; Cd ~al koxy; or trifluoronmethyl, and
the aryl noiety can be substitut ed%@i: hal o; C ~al kyl; Cl~ al koxy,
or trifluoronethyl; -NRb)-C(O NR d is selected fromH Cl-6
al kyl, and aryl; in which said Cl6al kyl and aryl can be substituted as

descri bed a%ﬂmﬁ@%@#ﬁr@ﬁm&cl ic group, which is a
5, 6 or 7 nenbereqd ri al ni Ty ecte fromthe
group consi sting of gﬂ‘éarq Bn%ﬂg{noﬁf’tﬁ;'?z@) mtﬁgﬁgﬁfﬁy @4 ring

ni trogen at earlrostanedBSimg; 0AtS irmoPdh; dintethil sxﬂféimdek(dt@ndg)'wasc ring can

e fused hctqdﬁéﬁﬁicﬁ‘&ééﬁ%%ﬁrmw?ndﬂﬁéeﬁq& TR L S

substi t ut ed smmng 15omih a¢ ;oenbtemperature, urulerMmMmg&lmms‘phera,)) vii,

d F4t k
Voot hor carof Q‘Sfé‘ix‘mmh?@%%gué‘f“% &s Bﬁg A akon:
t oget her ca:}OEi@ g’fhengmtwwwdé’w with die Hh Z@ X is
sel ect ed frq-nl‘%wmmwasowm&l with ®ater, Saturated®Driné sokitidn, .dridd( Re)

(

~HQ-0* ey% 'ﬂl f (o ﬂas
HEREHN ,;ﬁ?ﬁmﬁﬂmg’iéﬁﬁﬁgﬁﬁimﬁé )

above in (J) ] l%eéd 50&1] d{? d%d%% |s attached
e A v . 8 19 ey SO0 G ™

The conpound3 roaryl Is selected from unsubsti tut ed
ol (gjy?ﬂg“ 1111&"?68?(1% NHE

or substltuted uryl; "pyrryl; thienyl; isothiazolyl; imdazolyl;
benzi m dazol yl ; tetrazolyl; pyrazinyl; pyr|n1dyl qui nol yl ; |squ|nonI
qui nazol yl ; benzofuryl; isobenzofurﬁpgghfﬂgggpienyl; pyrazolyl; indonI;

I soi ndol yl; purinyl; carbazolyl; isoxazolyl; thiazolyl; isothiazolyl;
oxazol yl ; benzthlazolyl, and benzoxazolyl . 4. The conpound of Cla|n13
wher ei n sai B340%@Anazd-4 ' : iahk an¢ o two substituents. 5.

The conpound of CI ai ; éﬂb ‘ &l fﬂh% lgoﬁejsect ed from
unsubsti t ut S |tute ﬁrla i r | en
i sot hi azol ylE i"as i’ &Wmﬂﬁtmﬁﬁﬁphﬁ e to

pyrimdinyl; eldthdﬁtle domponnd; miass nimryﬂn/zBé,ét(M)aofuryl

benzot hi enyl I §6O<

i soxazol yl ; %%q)%qﬁ %gﬁﬁt‘-ﬁe tbr?g)g 3}??[% Q¥%’>< 'I 2 éHc?F hydr o,

t et rahydr o, &Gﬂa(ﬂﬂdﬂﬁ),ﬁcﬁommﬁ;é&ﬁém,\lﬂ) \5ekl-t5f:37ém,2 :2mdAugust 2002
- 93 6. Th rﬂ? H(é\:lbal m 5 wherein said heterocyclic group can be
substi t ut ed WI h ‘one t substituents. 7. The conmpound of Caim?2
wherein: one of R3 and R4 is selected fromthe group consisting of hydrogen

and nethyl, and the other is select BXAMPLE® group consisting of: (b)
cyano; (c) fluoro; (e) OH;

2=7)

A solution of 3-0x0-4-aza-4-methyl-16§3-allyloxy-5c.-
androstane in ethyl acetate (0.85 mL) was hydrogenated at atmospheric
pressure in the presence of platinum oxide (4 mg) for 30 min at room
temperature. The catalyst was removed by filtration through a Millex-
HV 0.45 pm Filter Unit. Purification was achieved by flash silica gel



(g) C1-10 a~YI-X : or C1_10 al kyl-X-, where al kyl can be substituted with
aryl, and wherein aryl in turn can be substituted with 1-2 of halo or C
1-6al kyl ; (h) C2-10 al kenyl-X (i) aryl-X-; (j) heteroaryl - X26 Atlgastei002
heteroaryl is a 5 or 6 nenbered heteroaromatic ring containing 1-2 ring
nitrogen atons; wherein the aryl in (i) and heteroaryl in (j) can be
unsubstituted or substituted with one to two of: x) halo; cyano; vitro;
trihal omethyl; trihal omethoxy; Clal kyl _4aryl; C 1-6 alkyl sulfonyl; C1 ~
al kyl aryl sul fonam no; xi) NRbRc; Rb-C(O-N(Rc)-; wherein Ro and Rc are

i ndependently H Cl1_6 al kyl, aryl, or aryICl 6al | cyl; wherein the al kyl

o1 e RSt bt o deSland)Plhashe B GR  Blynt 19 YA 1 o

Cl_ 4al kyl ; ﬂmmlmmppundr massfspectrumet m/z 348 @+d)het er ocycl i ¢ gr oup)

which is a QOE?MNWIQCDCB)‘ '8‘9;883&”13}1)“2;89 ?d“@%e’]&rig?'rgé %Hzn@dﬂgzrq aﬁ;n

?gge[LE? 2§ﬁ3§elﬁﬁdégﬂ§(r?£ﬁg ﬁﬁ?ﬂgt : X is selected fromthe group

consi sting of: 26 August 2002 -94 -~-~ -S(O)n-~ -CH(Re)-; -C(O-NRe)-*;
4 (O -NRe)_*: whereif~ Re is H,hﬁkmj’(ﬁ:ﬁ: aryl, aryl Cl1..3 alkyl;
wherein the asterisk (*) denotes t =ch is attached to the

16-position in StTUCture I; and n is zero or 2. 8. The conpound of Caimi
sel ected frgu._ 2

a- andr ost an&
3- 0x0- 4-aza- 4- nethyl

3- 0x0- 4- aza-QtefgHgt:hyl -
3- 0x0-4-aza- 4- thyI ]
3- 0x0- 4- aza- 4- met hyl - !

3- oxo0- 4- aza{450an y04ﬂd3mhb1blm>q&1§iaela(ddrmﬂl)a-rm:etw acid (7 mL) was

3 o j o 2]@@@@%&@@ amkﬁgﬁéﬁg &lﬁg éﬁﬁé PréseiRe of platinum oxide

3- oxo- 4- aza{(40mghpvemsight phwm;tpnﬁwrahu‘eo&t’tmﬁatalyst was removed by

3- 0x0- 4- aza iEﬁ)‘ Ba ﬂ@ﬁﬂg’@@ ;ﬁ%dFH&‘i-ﬂnﬁnﬁnd the filtrate was
3- 0x0-4-aza- 4- net ﬁm‘%%a l<'gox - Sa- a tane;

3. oxo. 4. aza CHAPETAEA % 31@@@#&!%%@% (50 mL),
3- 0x0-4-az aﬁmmtmméﬁ&vwwa@hed ﬁmﬂe um&teaasoamipby nearbonate

3 oxo- 4. oz, zéﬂﬁﬁtﬁm}%{;ﬁ@!ﬁéﬁ@“ﬁﬁ%%ﬁ%@%ﬂ?%’ﬁ
3- 0x0- 4- aza- met hyl phenoxy) - Sa- andr ost ane;
3- 0x0- 4- aza- 7~3- net hyl - 16(3 (4 nethylprenoxy} Sa- andr ost - 1- ene;

3- 0x0- 4-aza- {~3- nethyl st-1-ene;
3- 0x0- 4- aza- -d| Ll

3. ox0- 4- aza- 4, 7~3- di rrenwhnﬁﬁemmt Yoyt (56 Ae)0,584 memol) was dissvlved. 7

} '3 ?'3”? gyhép@pg"alll %@’or@e gﬂ.@rrgi;)%@ treateﬁ%vftlfl%zy%' ihe ((66dr'n'f)t hyl - 16
3- 0x0- 4- az a41-d7med: bpyfidirie (pmg)y hnd;a}ceﬁe-amhydom&ﬂe:’; mL)for2h

3- 0x0-4-aza-
3- 0x0- 4-aza- 1r?é wg%ﬁ*]-lgqg thggﬁFgég anggggﬁane 9@%“Aﬂﬂ8?9ifooz -
95 3- 0X0- 4- ﬁﬂamL)nndahwohmommasami th-wateds b hydrochloric aci
3- 0x0- 4- aza-gh ﬁﬁwaﬁﬂuﬁ&ﬂrmd brine solution,

ot apa SR T S ity T

3- oxo0- 4- aza- s&h&a Y chrorhatogre Q%méthm)evme&wlenetchlmdeas

3- 0X0- 4- aza 5a- e
- oXo0- 4- St iiRg hfiac ' m/z 346 (M).

g? 828 j‘ %i?‘ *%h%m %quy Eg 3(%@&)1&811(&.&1).31 G3dsa3n- 4, 7
oL oo b 50T LS TN OB @R TEDy and 5,54 o, 1D

3- 0x0-4-aza- 4, 7~3-di met hyl - 16( 3- (4- chl or obenzyl ) - Sa- andr ost ane;

3- 0x0-4- aza- 4, 16a- di nmet hyl - 16( 3- net hoxy- 5a- andr ost ane;

3- 0x0-4-aza- 4, 7~i - di nmet hyl - 16( 3- (4- cyanophenoxy) - 5a- andr ost ane;

3- 0x0-4-aza- 4, 7~i - di met hyl - 16( 3- ( 3- cyanophenoxy) - 5a- andr ost ane;

3- 0x0-4-aza- 4, 73-di net hyl - 16j 3- (4 ni t rophenoxy) - 5a- andr ost ane;

3- 0x0-4-aza- 4, 7] 3-di met hyl - 16j 3- ( 1- napht hyl oxy) - 5a- andr ost ane;

3- 0x0- 4-aza- 4, 7~3-di net hyl - 16j 3- ( 3- chl or o- 4- net hyl phenoxy) - Soe andr ost ane;
3- 0x0-4-aza- 4, 7(3-di met hyl - 16j 3- {4 net hyl phenoxy) - Sa- andr ost ane;
3-0x0-4-aza-4,7 ji-dinethyl-16j 3-(ten-butyl oxy)-5a-androst ane;

3- 0X0- 4 aza- 4 7J3 dlnethyl 16]3 (3 nethyl 1 butyloxy) 5a androstane

~ o o o A~ . o




3-0x0-4-aza-4, 7(3-di met hyl - 16j 3- (3 pyri dyl oxy) - Sa- andr ost ane;
3-0x0-4--aza-4,7 Ji-dinethyl-16 ji-[(4 phenyl)phenoxy)-5a-andr ost ane;

26 August 2002 - 96 26 August 2002
3- 0xo0- 4-aza- 4, 7(3-di met hyl - 163- (4-f | uor ophenoxy) - Sa- andr ost ane;

3- 0x0-4-aza- 4, 7~3-di met hyl - 163- ( 2- pyr azi nyl oxy) - 5a- andr ost ane;

3- 0x0- 4-aza- 4, 7~3-di net hyl - 16( 3-[ 4- ( 5- oxazol yl ) phenoxy] - Sa- andr ost ane;
3- 0x0- 4-aza- 4, 7~3-di et hyl - 163- ( 2- pyri .§i nyl oxy) - Sa- andr ost ane;
3-0x0-4-aza-4,7i-dinmethyl -16J3-[4- (1 pyrryl)phenoxy] - Sa- andr ost ane;

3- 0x0-4-aza- 4, 7J3-di met hyl - 16J3- ( 4- am nophenoxy) - Sa- andr ost ane;

3- 0x0-4-aza-4,7(3-di net hyl - 163- (4-a i henoxy) - Sa- andr ost ane;
3-0x0-4-aza-4,7(3-dinmethyl-16i-(4 b phenoxy) - Saandr ost ane;
3- 0x0-4-aza-4,7 J3-di net hyl - 16J3 (4- chl or ophenoxy) - Sa- andr ost ane;

3- 0xo0- 4-aza- 3-G£§~=4dh E-401ethy ~ 'ﬁufi,'-_yeh S g

3- 0x0-4-aza-4, /(3-di oroon NOX n a- andgr.ost ane;
3- 0x0- 4- aza- 4, 73- di net h} % ar fashion 25¢

3- ox0- 4- aza- Eximpldﬁnbuhyhbstﬂ:ﬂl&ﬂ ohlurmb(m mea'}f@oeat- ide

3- oxc-4- aza hgyé ‘S% ﬁg%‘_&?%? dr ostane
S ﬁ&d&aﬁsﬁ %%5% AU o e+
3- 0Xx0- 4- aza- 310]( @Eﬁy#ggﬁ?ﬂ)&t Er?ggr@y g.r)Sa andr ostane

3- 0xo0- 4-aza-4, 7( 3- enzy Sa- andr ost ane;
3-0xo0-4-aza-4,7 ~3 d| nmet hyl - 16- ( 3- pyri dyl net hyl ) - Sa- andr ost ane;

3- 0Xx0- 4-aza-4,7 J3-dinet hyl - 16a- net E@SMI - Sa- andr ost ane,
3- 0x0-4-aza- 4, 7~i - di met hyl - 16~-t hi ophenoxy- Sa- andr ost ane; 3-o0xo0-4-aza-4,7
(3-di net hyl - 16 (3- (4 chI or ot hi ophenoxy)-Sa andr ostane

3- 0x0- 4-aza- 45).- di-AB e | GD¢(bens o] DY)-Q0Ea RGOS tANC
i AR R
3 ox0- i aza. ﬁ""‘*’dg"*a e A e orare m‘ﬁ’e"?’oi‘d““ e
andr ost ane) ’ygé ‘i%ﬁ ?§¥ %ﬁ ";ét ﬁosfﬁm :éiéﬁé 8 e'

3- 0x0- 4- aza- Wai(sarfe@iaform&htamybeﬁﬁ&mmx‘aam, saapommrkmdethenrsubjected

phar maceut i | 8. The
conmpound ofcgg%{sr%? elo%u ﬁ@@wggoncaﬁégwﬁzn%%e%egﬁ%?e bond,
RL i s met hyl as elnang toryieldithetitle eomposnde FAR massmﬁumu & 439

substi t ut ed 1 Xy, and R4 is hydrogen. 10. 'i'he conpound of C aimi

3 v if’afz;"%fbéi@.fﬁa %W@Fﬂﬂcyéwmm 290 (5, 3H): 3,00.dd, 1H);

3- 0x0- 4- aza-4.33-(m2HDs 490 (f| 1H)-andmdpHemokll).- Sa- andr ost ane;
3- 0x0-4-aza- 4, 7~3-di met hyl - 163- (4- ni t r ophenoxy) - Sa- andr ost ane;

3-oxo-4-aza-4,7~i-dinethyl-163-(1-nththiIoxg%-Sa-andi*ostane;

3- 0x0-4-aza- 4, 7~3-di met hyl - 16i - (3-c¢ hyl phenoxy) - Sa andr ost ane;
3- 0x0-4-aza- 4, 7~i - di met hyl - 163- (4- net hyl phenoxy) - Sa- andr ost ane;

3- 0x0- 4- aza-é §~3-| hyl 6 -(4-1t fLuo onet | phenoxy) - Saandr ost ane;

3- 0x0- 4-aza- e RO SxgeeadhdiRet@lishenoxy) - Saandr ost ane;
3- 0x0- 4-aza- 4, 7 jl-dlnethyl 16]3 (4- nethylsulfonylphenoxy) Saandr ost ane;

L1 ety -8l 4. (SQRgrAEA S RAO BB A

3-0xo0-4-aza-4, 7(3- iJl\‘jlh\ K )
3- -4- 4,7 j 3-

;- 4 é‘nééci%:& et Rl Sabe %;b, ngif ?é’*giga%?“ﬁﬂ% ggg afﬁé}%f e
3- 0x0- 4-aza- ﬂuﬁn&ﬂg]ﬁh@ﬂﬂnbﬂ%ﬁ a;e 13329 m@smmho&ns@iérma {02 mg,

3- 0x0-4-aza- ac n o a- an ane

3 oxo- 4. asa. 0134 Gmolicang diaByL aradBarbdRlals (oiin D34 SHBRGN oiEne

3- 0x0- 4- aza- feattiot mmxtlm'd: Wa‘siaéa%ed foronp houray B0S{oilbiath temperature)

3- 0x0-4-aza-4, 7] 3-di net hyl - 16( 3- ( phenoxy) - Sa- andr ost ane; 3- 0xo-4-aza-4,7
j1-dinmethyl-16(3-(2-chl orophenoxy) - Sa- andr ost ane;

3- 0x0-4-aza- ~4, 7] 3-di net hyl - 163- ( 3- chl or ophenoxy) - Sa- andr ost ane; and t he
pharmaceutically acceptable salts thereof. 26 August 2002 98 11. The
conpound 3- 0xo0- 4- aza- 4, 7( 3- di met hyl - 163- (4chl or ophenoxy) - Sa- andr ost ane, or
a pharmaceutically acceptable salt thereof. 12. A use of a conpound of
Claim1, or a conpound of Claim1l in conbination with an inhibitor of

500 reductase 2 for the preparatlon of a medi cament useful for inhibiting

o o " Y

1)




13. ~r use of a conpound of Claim1, or a conpound of Claim1lin

conbi nation wih an inhibitor of 5cc-reductase 2, for the preparation of a
medi canment useful for treating the conditions of acne vul ga2é augan@oodgeni c
al opecia, female hirsutism benign prostatic hyperplasia, prostatitis, and
the treatnent and/or prevention of prostatic cancer. 14. The use of Caim
13 wherein the androgenic alopecia is nmale pattern bal dness. 15. The use of
Claimi3 wherein the inhibitor of Sa redigiase 2 is finasteride,
epristeride or turosteride. 16. The use of Claim 13) wherein said conpound
of daim1lis

3- 0x0- 4- aza ydy imdddeé; dher ARBGUEDD mETIRAR IR C) O 2
har naceuti c agce ? &% Se 0 ound of Claim
Lo a confHNAR® yra omd% ﬂlmmlébﬁgnmwﬁ, (ierarude praduek mertuse was

5a- r educt as esubjected|taifiah silicglgel ehicmafol: rgghywsmg&%’n&ﬁhaﬂ@l/v“th a

pot assi um chan di canent usef for
treating t hdDf g}%lppggﬁﬁ?ﬁ&%ﬁﬁPﬁEéﬁ tQ&‘B?)QEF‘ieSPIQ% m}&iﬂ% % 18. The
use of O ai rectde stiphenylphiosphirnea®si )ahhmhakamsepmfeslasdmcuﬁeﬂmor a
phar rraceutlcg{ byzaccept able salt thereof. 19. The use of a conpound of
Claim1l, or ound of Claim1 in conbination with an inhibitor of
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phar maceuti c Vi eof 2S. The use of a conpound of
Claim1, or %bg d?ﬁpfﬁhgh alrh ncorrblnatlon wi th an inhibitor of

50c-reductase 2 as clained in daim23, in further conbination with an
al pha-1 receptor antagonist for t hﬂ%@ﬂ%ﬂ of a nedi cament useful for
treating benign prostatic hyperplasia. w 26. e use of Caim25 wherein
t he al pha-1 receptor
-aza-4- -160- -5Q-
To a solution of 3-0x0-4-aza-4-methyl-16a-hydroxy-5o.-

androstane (20 mg, 0.065 mmol) in dimethyl sulfoxide (0.6 mL) was

added powdered potassium hydroxide (18 mg, 0.325 mmol). After

stirring for 15 min at room temperature under an nitrogen atmosphere,

iodomethane (20 pil, 0.325 mmol) was added and stirring was continued

overnight at room temperature. The mixture was diluted with diethyl

ether (25 mL), which was washed with water (2 x 10 mL), dried

(Na2S04), and evaporated. The desired product was purified by flash

silica gel chromatography using 10% acetone/methylene chloride as

eluant to yield the title compound; mass spectrum: m/z 319 (M).

400 MHz 1H NMR (CDCI3): §0.70 (s, 3H); 0.87 (s, 3H); 2.90 (s, 3H);

3.01 (dd, 1H); 3.22 (s, 3H); and 3.92 (m, 1H).




antagoni st is terazosin. 27. A use of a conpound of Claim1, or a conpound
of Aaim1l in conbination with an inhibitor of 5oc-reductase 2 for the
preparation of a medicanment useful for arresting and reversiyga
al opecia and pronoting hair growmh. 2g. A use of a compound of aim1, or
a conmpound of Caim1l in conbination with an inhibitor of 5oc-reductase 2
for the preparation of a nedicanent for inhibiting the biosynthetic
conversion of testosterone to dihydrotea erone. 29. A pharnmaceuti cal
conposition conprising a pharmaceutical ?‘acceptable carrier and a
t herapeutically effective amount of a conmpound of Caim 1. 26 August 2002
-101 30. The pharnmaceutical conposition of Caim29 further conprising a
therapeutical ly effective anount ofEXAMNBBEbIY or of Sareductase 2, or a
pharmaceutical Iy acceptable salt thereof. 31. The pharmaceuti cal
conmposi ti on of G 5 eductase 2 inhibitor is
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flash silica gel chromatography using 5% methanol/methylene chloride as
eluant to yield the title compound.

Step2:  4-aza-4.70-dimethyl-Sa-androstan-3-one-16-oxime

To a mixture of 4-aza-4,73-dimethyl-5a-androstan-3,17-
dione-16-oxime (2.7 g, 7.79 mmol) in ethylene glycol (30 mL) were
added 98% hydrazine (0.27 mL, 8.57 mmol) and powdered potassium
hydroxide (2.62 g, 46.8 mmol). The mixture was heated for 3 h at 140°,
cooled, diluted with water (100 mL), neutralized with concentrated
hydrochloric acid to give a tan precipitate that was filtered and dried (1.7
g). Flash silica gel chromatography of this material using initially 2%
methanol/methylene chloride and subsequently 5% methanol/methylene
chloride as eluant gave pure product.

A mixture of 4-aza-4,7f-dimethyl-50-androstan-3-one-16-
oxime (0.55 g, 1.65 mmol) in 60% acetic acid (20 mL) was heated at



42. A use of the conpound of Claim40 in conbination with an inhibitor of
5-reductase 2 for the preparation of a nedi canent useful for inhibiting 5
reductase or the isozymes thereof in a human in need thereofg Adusthmpuse
according to Claim42 wherein the human is nale and the inhibitor of
Sa-reductase 2 is finasteride. 44. A use of a conpound of Claim40 for the
preparation of a nedi canment useful for treating acne vulgaris. 45. A use of
a conpound of Claim40 in conbination wggh an inhibitor of Sa-reductase 2
for the preparation of a nmedi canent useful for treating acne vulgaris in a
human in need thereof. 46. The use according to C aim45 wherein the human
is mal e and ]I Mol t [ | Ldas. -August 2002
103 47. A &Qﬁgft%k%& g? 'h‘é%g?m‘ii@ ‘%%&1&? W%ﬁghgﬁ?lgﬁe‘g&@
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treating few?@sg,iglg?&tm (ﬁiddfﬁ?ﬁfe' of a conmpound of Claim40 for the
0 nme useru

preparation canment or treating benign prostatic
hyperpl asia. 53. A use of a conpound of Caim40 in conbination with an

i nhi bi tor EXAMPLE 12

- - =1 - - - -
A solution of 4-aza-4,7p-dimethyl-5Sa-androstan-3,16-dione

(390 mg, 1.23 mmol) in methanol (8 mL) was cooled in an ice bath and
treated with sodium borohydride (140 mg, 3.68 mmol) for 30 min. The
reaction mixture was diluted with water and extracted with methylene
chloride (3 x S0 mL). The combined organic extracts were washed with
saturated brine solution, dried (Na2504), and evaporated. The desired
product was purified by flash silica gel chromatography using initially
10% acetone/methylene chloride and subsequently 20% acetone/
methylene chloride as eluant to yield the title compound; mass spectrum:
m/z 391(M).
400 MHz 1H NMR (CDCI3): §0.83 (s, 3H); 0.96 (s, 3H); 1.03 (d, 3H);
2.90 (s, 3H); 3.00 (dd, 1H); and 4.36 (m, 1H).

EXAMPLE 13

To a solution of 3-0x0-4-aza-4,7p-dimethyl-168-hydroxy-
So-androstane (20 mg, 0.0.063 mmol) in dimethyl sulfoxide (0.5 mL)
was added powdered potassium hydroxide (18 mg, 0.313 mmol). After
stirring for 15 min at room temperature under an nitrogen atmosphere,
iodomethane (20 pl, 0.313 mmol) was added and stirring was continued
overnight at room temperature. The mixture was diluted with diethyl



of Sa-reductase 2 for the preparation of a nedicanent useful for treating
beni gn prostatic hyperplasia in a human in need thereof. 54. The use
according to Caimb53 wherein the human is nmal e and the i nh2®Angust@002
Sa-reductase 2 is finasteride. 55. A use of a conpound of Claim40 in
conbi nation with an al pha-1 receptor antagonist for the preparation of a
medi canent useful for treating benign prostatic hyperpl asia. 26 August
2002 -104 56. A use of a conpound of Cl_qigm 40 for the preparation of a
medi canment useful for preventing prostatic cancer in a man at risk for
devel opi ng prostatic cancer. 57. A use of a conpound of G aim40 in
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finasteride.
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This compound was prepared in a similar fashion as
Example 13, but substituting iodoethane in place of iodomethane and
potassium hydride in N,N-dimethylformamide in place of potassium
hydroxide in dimethyl sulfoxide; mass spectrum: m/z 347 (M).
400 MHz IH NMR (CDCI3): 5 0.83 (s, 3H); 0.90 (s, 3H); 1.03 (d, 3H);
1.18 (t, 3H); 2.90 (s, 3H); 3.00 (dd, 1H); 3.39 (m, 2H); and 4.40 (m, 1H).

EXAMPLE 15

-Oxo-4-aza-4.70-dimethyl-1603- -SQ-
This compound was prepared in a similar fashion as
Example 13, but substituting allyl bromide in place of iodomethane; mass
spectrum: m/z 359 (M). '
400 MHz 1H NMR (CDCI3): 6 0.83 (s, 3H); 0.91 (s, 3H); 1.04 (d, 3H);
2.90 (s, 3H); 3.00 (dd, 1H); 3.90 (m, 2H); 3.96 (m, 1H); 5.11-5.29 (m,
2H); and 5.85-5.93 (m, 1H).

EXAMPLE 16

- -aza-4 i -168- -50-
This compound was prepared in a similar fashion as
Example 14, but substituting benzyl bromide in place of iodoethane;
mass spectrum: m/z 409 (M).
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oa solutxon of 4-aza-4-methyl-5a-androstan 3,16-dione
(50 mg, 0.165 mmol) cooled to -40° was added dropwise with stirring
methylmagnesium bromide (3.0 M solution in diethyl ether) (275 uL,
0.825 mmol). The reaction mixture was allowed to reach room
temperature and stirred for 2 h under a nitrogen atmosphere. The
reaction was quenched with saturated ammonium chloride solution (25
mL) and extracted with methylene chloride (2 x 50 mL). The combined
organic extracts were washed with saturated brine solution, dried (sodium
sulfate) and evaporated. The desired product was obtained pure by flash
silica gel chromatography using 2% methanol/methylene chloride as
eluant; mass spectrum: m/z 319 (M).
400 MHz IH NMR (CDCI3): § 0.88 (s, 3H); 0.98 (s, 3H); 1.31 (s, 3H);
2.90 (s, 3H); and 3.00 (dd, 1H).

EXAMPLE 28

-Ox0-4-aza-4 ~tri -163- -0~ e
This compound was prepared in a similar fashion as
Example 27, but substituting 4-aza-4,73-dimethyl-So-androstan-3,16-
dione in place of 4-aza-4-methyl-5a-androstan-3,16-dione as starting
material; mass spectrum: m/z 333 (M).
400 MHz 1H NMR (CDCI3): 8 0.82 (s, 3H); 0.98 (s, 3H); 1.01 (d, 3H);
1.30 (s, 3H); 2.90 (s, 3H); and 3.00 (dd, 1H).

EXAMPLE 29

- - - - «~Ne - -

To a solution of 3-0x0-4-aza-4,160-dimethyl-16f-hydroxy-
So-androstane (31 mg, 0.097 mmol) in N,N-dimethylformamide (0.5
ml) was added potassium hydride (35 weight%) (23 mg, 0.194 mmol).
After stirring for 15 min at room temperature, iodomethane (32 pL, 0.485
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400 MHz 1H NMR (CDCI3): 80.88 (s, 3H); 0.90 (s, 3H); 1.22 (s, 3H);

2.90 (s, 3H); 3.00 (dd, 1H); and 3.17 (s, 3H).

methanol/

EXAMPLE 30

-Oxo-4-aza-4 ~trimethyl-1683- -Sg-and e
This compound was prepared in a similar fashion as
Example 29, but substituting 3-0x0-4-aza-4,7(,160-trimethyl-16f3-
hydroxy-5a-androstane in place of 3-0x0-4-aza-4,160-dimethyl-16f3-
hydroxy-50-androstane as starting material; mass spectrum:

m/z 347 (M).
400 MHz IH NMR (CDCI3): 80.82 (s, 3H); 0.90 (s, 3H); 1.02 (d, 3H);
1.22 (s, 3H); 2.90 (s, 3H); 3.00 (dd, 1H); and 3.18 (s, 3H).

EXAMPLE 31

-0x0-4-aza-4,70-dimethyl-16[3-meth i0-5Qt- e

A 25-mL round-bottom flask was charged with dry tetra-
hydrofuran (4 mL) and triphenylphosphine (177 mg, 0.676 mmol) under
a nitrogen atmosphere. The flask was cooled in an ice-bath and
diisopropyl azodicarboxylate (133 pL, 0.676 mmol) was added, and the
mixture was stirred for 30 min at 0°. To the reaction mixture was added
a solution of 3-oxo-4-aza-4,7p-dimethyl-160-hydroxy-5a-androstane
(108 mg, 0.338 mmol) and thiolacetic acid (49 pL, 0.676 mmol) in
tetrahydrofuran (2.0 mL). The reaction mixture was stirred for 1 h at 0°
and then an additional hour at room temperature. The mixture was
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evaporated and subjected to flash chromatography on silica gel using
10% acetone/methylene chloride as eluant to give the desired product
contaminated with some triphenylphosphine. The mixture was used
without further purification in Step 2.

400 MHz 1H NMR (CDCI3): §0.80 (s, 3H); 0.82 (s, 3H); 1.00 (d, 3H);
2.28 (s, 3H); 2.90 (s, 3H); 3.00 (dd, 1H); and 3.80 (m, 1H).

Step 2: 3-0x0-4-aza-4.70-dimethyl-163-(mercapto)-Sai-androstane
To a solution of product mixture from Step 1 (208 mg) in
ethanol (4.0 mL) was added 0.4N sodium hydroxide (1.8 mL, 0.716
mmol) under a nitrogen atmosphere. The reaction mixture was stirred at
room temperature for 1 h, neutralized with several drops of acetic acid,
diluted with ethyl acetate (100 mL), washed with water (2 x 10 mL),
saturated brine solution, dried (sodium sulfate), and evaporated. Pure 16-
mercaptan was obtained by flash silica gel chromatography using 20%
acetone/hexane as eluant.
400 MHz 1H NMR (CDCI3): 8 0.82 (s, 3H); 0.93 (s, 3H); 1.02 (d, 3H);
2.90 (s, 3H); 3.00 (dd, 1H); and 3.28 (m, 1H).

Step 3: 3-Oxo-4-aza-4,7f3-dimethyl-16f-(methanethio)-5o:-

androstane

To a solution of 3-0x0-4-aza-4,7B-dimethyl-16B-(mercapto)-
5a-androstane (18 mg, 0.054 mmol) in dry tetrahydrofuran (0.5 mL) was
added sodium hydride (80% dispersion in mineral oil) (3.2 mg, 0.108
mmol) under a nitrogen atmosphere. After stirring 15 min at room
temperature, iodomethane (17 pL, 0.270 mmol) was added, and stirring
was continued for 3 h at room temperature. The reaction mixture was
diluted with methylene chloride (50 mL), washed with water (10 mL),
saturated brine solution, dried (sodium sulfate), and evaporated. Flash
silica gel chromatography using 10% isopropanol/hexane as eluant
afforded pure desired product; mass spectrum: m/z 349 (M).
400 MHz 1H NMR (CDCI3): 6 0.82 (s, 3H); 0.91 (s, 3H); 1.04 (d, 3H);
2.10 (s, 3H); 2.90 (s, 3H); 3.01 (dd, 1H); and 3.08 (m, 1H).
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EXAMPLE 32

- -aza-4,70-di -168- iQ-
This compound was prepared in a similar fashion as
Example 31, but substituting iodoethane in place of iodomethane in Step
3; mass spectrum: m/z 363 (M).
400 MHz 1H NMR (CDCI3): 50.82 (s, 3H); 0.91 (s, 3H); 1.03 (d, 3H);
1.24 (t, 3H); 2.57 (q, 2H); 2.90 (s, 3H); 3.00 (dd, 1H); and 3.18 (m, 1H).

EXAMPLE 33

-Ox0-4-aza-4.73-di -168-(1-pro io)-S¢-and
This compound was prepared in a similar fashion as
Example 31, but substituting 1-iodopropane in place of iodomethane in
Step 3; mass spectrum: m/z 377 (M).
400 MHz 1H NMR (CDCl3): 5 0.82 (s, 3H); 0.90 (s, 3H); 0.98 (t, 3H);
1.03 (d, 3H); 2.51 (t, 2H); 2.90 (s, 3H); 3.01 (dd, 1H); and 3.13 (m, 1H).

EXAMPLE 34

-0x0-4- -di -168- fonyl-5¢-

To a solution of 3-ox0-4-aza-4,7B-dimethyl-16f-ethanethio-
5a-androstane (17 mg, 0.047 mmol) in methanol (1.0 mL) was added a
solution of OXONE, monopersulfate compound (19 mg) in water (1 mL).
After stirring 2 h at room temperature, an additional amount of OXONE
(19 mg) in water (0.5 mL) was added, and stirring was continued for 10
min. The reaction mixture was diluted with water (25 mL) and extracted
with methylene chloride (3 x S0 mL). The combined organic extracts
were washed with saturated brine solution, dried (sodium sulfate), and
evaporated. Flash silica gel chromatography using 2% methanol/
methylene chloride as-eluant afforded pure desired product; mass
spectrum: m/z 395 (M).

400 MHz 1H NMR (CDCI3): 8 0.85 (s, 3H); 0.92 (s, 3H); 1.03 (d, 3H);
1.39 (t, 3H); 2.91 (s, 3H); 2.99 (q, 2H); 3.00 (dd, 1H); and 3.41 (m, 1H).
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EXAMPLE 35

-Ox0-4-aza-4, 7 -dimethy]-168- -Sg-andr

To a solution of 3-0x0-4-3za-4,73-dimethyl-160-hydroxy-
Sa-androstane (18 mg, 0.056 mmol) in methylene chloride (0.5 mL) at
room temperature diethylaminosulfur trifluoride (19 pL, 0.144 mmol).
After stirring one hour at room temperature, the reaction mixture was
diluted with methylene chloride (25 mL), washed with water (25 mL),
saturated sodium hydrogencarbonate solution (10 mL), saturated brine
solution (10 mL), dried (sodium sulfate), and evaporated. The product
was purified by flash silica gel chromatography using 10%
acetone/methylene chloride as eluant to yield the title compound; mass
spectrum: m/z 321 (M).
400 MHz 1H NMR spectrum (CDCI3): & 0.87 (s, 3H); 0.92 (s, 3H); 1.04
(d, 3H); 2.90 (s, 3H); 3.01 (dd, 1H); and 5.12 (dm, 1H).

EXAMPLE 36

Preparation of 4-aza-4,7-dimethyl-50-androstan-3,17-dione
{Compound E in Scheme 5 above)

To a solution of 100 mg. (0.303 mmol) of 3-acetoxy-
androst-5-en-17-one in 3 m} EtOH at -10°C, was added 22.9 mg (0.606
mmol) of sodium borohydride with stirring. After the reaction mixture
was stirred for one and 1/2 hours, the mixture was diluted with 10 ml
water, the ethanol solvent removed under vacuum, and the residue
extracted with ethyl acetate. The organic layer was washed with aqueous
Na2CO03, brine, dried over sodium sulfate and concentrated to leave a
residue of crude title compound. Proton NMR confirmed the assigned
structure.
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dimethyl-silyl ether

To a solution of the androstan-17-ol, from the previous
synthesis being 4.5 g (13.55 mmol) in 50 m] dimethylformamide at 23°C
was added 2.76 g (40-65 mmol) imidazole followed by 3.063 g (20.32
mmol) of t-butyldimethylsilyl chloride. The reaction mixture was stirred
and a solid began to precipitate. Twenty additional m! of DMF were
added and the mixture further stirred overnight. The mixture was poured
into 1 liter water, the solid filtered and washed with water. The solid was
dissolved in ethylacetate, the organic layer washed with brine and dried
over sodium sulfate, concentrated to yield the silyl protected 17-ol title
compound. The proton NMR confirmed the assigned structure.

Step 3: -one-17@-ol, 17-t-butyldimethylsi I

To a solution of the TBMS protected 17-ol from the
previous synthesis, being 5.6 g (12.55 mmol) in 100 m] acetonitrile at
23°C was added 90% t-butyl hydrogen peroxide, 3.958 g (43.92 mol),
and 138 mg chromium hexacarbonyl. After refluxing the mixture under
nitrogen for 24 hours, the reaction mixture was poured into one liter
water, solid was filtered, the residue washed with 500 m! water and the
residue dissolved in 350 ml methylene chloride. The organic layer was
washed with brine, dried over sodium sulfate and concentrated to yield
crude material. Thin layer chromatography (3:1 hexane/ethyl acetate on
silica gel) showed the presence of starting material. The solid was
purified by column chromatography over silica gel by elution with 7%
ethyl acetate/hexane to yield the title compound. Proton NMR confirmed
the assigned structure.

Step 4: Synthesis of 3,7-dihydroxy-7-methyl-androst-5-en-17p-ol,
-1- i i I
To a solution of the product from the previous synthesis,
being 440 mg (0.956 mmol) in dry tetrahydrofuran at 0°C was added
dropwise methyl magnesium chloride over 5-10 minutes. The reaction
mixture was then allowed to stir at room temperature for 24 hours, then
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0%& () - . ! L'iA¥Perfioved urfder VARl and the aqueous phase extracted with ethyl
acetate. The organic layer was washed with brine, dried, concentrated to
yield crude product. Proton NMR confirmed the assigned structure of the
title compound which was used in the next step without further
purification.

Step 5: Synthesis of 7-methyl-androst-4,6-dien-3-one-17f-o0l, 17-t-

butyldimethylsilyl ether

The above Grignard product, 3.5 g (7.142 mmol) was
dissolved in 50 m! toluene/50 ml cyclohexanone and 20 ml of solvent
distilled off under vacuum. To this was added 4.54 g aluminum
isopropoxide and the reaction mixture refluxed overnight for 15 hours.
The mixture was cooled, diluted with ethyl acetate, washed with sodium
potassium tartarate, brine, and the organic layer was concentrated under
vacuum and the residue steam distilled. The residue was extracted with
ethyl acetate, washed with brine, dried and purified by column
chromatography on silica gel, eluting with 5% EtOAc/hexane to yield the
title compound.

Step 6: Synthesis of 78-methyl-androst-5-en-3-one-17p-ol, t-

butyldimethylsily] ether

To a solution of 370 mg of the product of the previous
synthesis, in 5.5 ml ammonia, 1 ml THF, 1 ml toluene, was added 50 mg
of metallic lithium in small pieces. After stirring the blue solution for 2
hours, a solution of 1,2-dibromethane in 2 m] THF was added. After
stirring the solution at -78°C for 10 minutes, 250 mg of ammonium
chloride was added and the mixture stirred for 10 minutes. The excess
ammonia was removed by evaporation under a nitrogen steam. The
reaction mixture was diluted with brine, extracted with ethyl acetate. The
organic layer was washed with brine, dried and concentrated to yield
crude material which was used as such in the next synthesis.




10%& () -510%& () - %0%& () - # 109%g& () - 3100/g&' ()- &G

109g& ()-.=?CEG } A?2uV70! &$109& ()-Zz109%& ()-'1 m 109%& ()-s'!z109%& ()- Y
210%KWKWE ()-m) ! Lm L0%WKwE' () - | KLMN] besyZ80| K YL0% () - %@@@@@2
S109g& ()-$109%g& ()-3 10 10 10,, 109%& ()- msaByZ80! | K9' 109g& () -

s! L109BOBO’ () - @BL0%& ()- 0, 109%& ()-, 109%& ()- Y10%g& () - bTF80' 10 10
10& f109%&' ()-!$S10% ()-S10%&' ()- ! y@o0%& ()- F @0%& ()- 579dETF80!

109s' 109& ()- 9109& ()-F, f 109& () - mLOY& ()s f S109& ()-" 109& () - 9=CKPTYaBTF80
| 10" 6109 ()- @10% ()- | +109%& ()-!1 ( “T® ()--sF109%& ()- &10% ()-
Ye{zX9TF80! /F10%&' ()- !'Y&L0% & ()-!.|#10%&' ()-|#109%& ()-! 6H

0% () A O e i P o oot A L9 7P Y0 O

butyldimethvlsilyl ether

To a solution of the product of the previous synthesis, being
432 mg in 4 m] THF was added 150 microliters DBU (1,8-diazabicyclo-
[5.4,0] undec-7-ene under nitrogen with stirring. The mixture was
refluxed for 1.5 hours, then cooled, diluted with NH4Cl solution. The
solvent THF was removed under vacuum and the residue extracted with
ethyl acetate. The organic layer was washed with brine, dried and
concentrated under reduced pressure to yield crude material. The titled
product was purified by chromatography on silica gel using 10% EtOAc/
hexane as eluant.

Step &: Synthesis of 17B-(t-butyldimethylsilyloxy)-73-methyl-5-
-A-nor-3.5-se dr -3-0ic acj

To a solution of 884 mg of the product of the previous
synthesis in 15 m! t-butyl alcohol at 80°C was added 248 mg sodium
carbonate in 1.5 ml water followed by a dropwise addition over 15-20
minutes of a mixture of 2.273 g sodium periodate with 16.8 mg
potassium permanganate in 8 ml water. The reaction mixture was heated
at 80°C for 2 hours, cooled, filtered, the residue washed with water, and
then the extract L- concentrated under vaccum. The extract was acidified
with aqueous HCl, extracted with ethyl acetate and the organic layer
washed with aqueous NaHSO3, brine, dried and concentrated to yield
crude 9. The proton NMR confirmed the assigned structure.

Step 9: Synthesis of 4,7p-dimethyl-4-aza-androst-5-en-3-one-17p-

ol. t-butyldimethylsily] ether

To a solution of the product of the previous synthesis, 840
mg in 5 ml ethylene glycol, was added 1.5 g sodium acetate and 737 mg
methylamine hydrochloride. After stirring the reaction mixture 4 hours at
180°C, the mixture was cooled, diluted with water, extracted with ethyl
acetate, dried and concentrated to afford crude title compound. Proton
NMR confirmed the assigned structure.
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To a solution of 700 mg of the product of the previous
example, in 20 ml of acetonitrile at 0°C, was added 500 microliters.
aqueous HF. After stirring the reaction mixture for one hour, the HF was
neutralized with aqueous sodium carbonate, diluted with water,
acetonitrile removed under vacuum, and the residue extracted with ethyl
acetate. The organic layer was dried, concentrated to give crude title
compound which was further purified by preparative chromatography on
silica gel using 3:1 chloroform/acetone.

Step1l:  Synthesis of 4.703-dimethy]-4-aza-androstan-3-one-17-ol

To a solution of the product of the previous synthesis, being
350 mg in 10 ml acetic acid was added 100 mg platinum dioxide and the
resulting mixture was evacuated and flushed with hydrogen. The
reaction was shaken overnight at room temperature under 40 Psig
hydrogen pressure. The solution was filtered concentrated. The residue
was worked up with ethyl acetate, the organic layer was then
concentrated under vacuum, diluted with ethyl acetate, washed with
aqueous NaHCO3, brine, dried, concentrated to yield the title compound.
Mass Spec: 320 (M+1).

Step12:  Synthesis of 4-aza-4.78-dimethyl-So-androstan-3.17-dione
The product of the previous synthesis, 1.013 g (3.176 mmol)

was placed with 6 ml methylene chloride into a dry flask. Powdered

molecular 44 sieves, 1.6 g, and 0.558 g (4.76 mmol) of N-methyl-

morpholine-N-oxide (NMO) and then tetrapropylammonium perruthanate

(TPAP), 55 mg (0.159 mmol) were added. The reaction was stirred for 2

hours, diluted with 150 ml ethyl acetate and filtered. The filtrate was

evaporated to dryness to yield crude product which was recrystallized

from EtOAc to yield pure product, mp 135-138°C.

Elemental Analysis Calc'd for C20H31NO2, mw=317.48

Calc'd: C,75.67; H,9.84; N, 4.41.

Found: C,75.16; H,10.22; N, 4.13.

Mass Spec. 318 (M+1).
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EXAMPLE 37
3-Oxo0-4-aza-4,7B-dimethyl-16B- (4-methylsulfonylphenoxy)-5c.-
androstane
Mass specrum: m/z 474 (M+1).

400 MHz 1H NMR (CDCI3): §0. 85 (s, 3H); 0.93 (s, 3H); 1.04 (d, 3H);
2.90 (s, 3H); 3.00 (s, 3H); 4.80 (m,1H); 6.92 (d. 2H); 7.81 (d, 2H).

Mass spectrum: m/z 397 (M+1).
400 MHz 1H NMR (CDCI3): 3 0.85 (s, 3H); 0.94 (s, 3H); 1.04 (d, 3H);
2.91 (s, 3H); 3.02 (dd, 1H); 4.75 (m, 1H); 7.21 (m, 2H); 8.22 (m, 2H).

EXAMPLE 39

-0x0-4-aza-4. 7B -dimethyl-1603-(4- he -Sg- e
Mass spectrum: m/z 472 (M+1).
400 MHz 1H NMR (CDCI3): 8 0.85 (s, 3H); 0.96 ( s, 3H); 1.05 (d, 3H);
2.91 (s, 3H); 3.02 (dd, 1H); 4.76 (m, 1H); 6.9 (d, 2H); 7.26 (m, 1H); 7.43
(m, 2H); 7.52 (m, 4H).

EXAMPLE 40

Mass spectrum: m/z 431(M+1).

400 MHz 1H NMR (CDCI3): 8§ 0.85 (s, 3H); 0.93 (s, 3H); 1.05 (d, 3H);
2.90 (s, 3H); 4.68 (m, 1H); 6.71 (m, 1H); 6.80 (m, 1H); 6.88 (m, 1H);
7.13 (m, 1H).
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3-Ox0-4-aza-4,7B-dimethyl-16B-(4-trifluoromethoxyphenoxy)-50-
androstane

Mass spectrum: m/z 480(M+1).
400 MHz IH NMR (CDCI3): 80.85 (s, 3H); 0.94 (s, 3H); 1.04 (d, 3H):
2.91 (s, 3H); 3.02 (dd, 1H); 4.69 (m, 1H); 6.78 (m, 2H); 7.09 (m, 2H).

EXAMPLE 42

-Ox0-4-aza-4.78-dim -1603-(2- -50-
Mass spectrum: m/z 431 (M+1).
400 MHz 1H NMR (CDCI3): 6 0.85 (s, 3H); 0.99 (s, 3H); 1.04 (d, 3H);
2.91 (s, 3H); 3.03 (dd, 1H); 4.80 (m, 1H); 6.81 (m, 2H); 7.24 (m, 1H);
7.32 (m, 2H).

EXAMPLE 43

-Ox0- 4-aza-4,78-di -168-(2-pyrazin -Sq-androstane
Mass spectrum: m/z 398 (M+1).
400 MHz 1H NMR (CDCI3): 8 0.85 (s, 3H); 0.95 (s, 3H); 1.04 (d, 3H);
2.90 (s, 3H); 3.02 (dd, 1H); 5.34 (m, 1H); 8.04 (d, 2H); 8.15 (1H).

EXAMPLE 44

- - -168-(2- xv)-50~

Mass spectrum: m/z 398 (M+1).
400 MHz IH NMR (CDCI3): §0.85 (s, 3H); 0.95 (s, 3H); 1.04 (d, 3H);
2.90 (s, 3H); 3.02 (dd, 1H); 5.35 (m, 1H); 6.89 (m, 1H); 8.15 (d, 2H);
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EXAMPLE 45

- -aza-4.7p-di -168-14-(1 - - =30 e
Mass spectrum: m/z 461 (M+1).
400 MHz 1H NMR (CDCI3): §0.85 (s, 3H); 0.95 (s, 3H); 1.05 (d, 3H);
2.91 (s, 3H); 4.73 (m, 1H); 6.30 (m, 2H); 6.84 (m, 2H); 6.96 (m, 2H);
7.25 (m, 2H).

EXAMPLE 46

- - &= - - -{ I3~ - - T e
Mass spectrum: m/z 420 (M).
400 MHz 1H NMR (CDCI3): 6 0.85 (s,3H); 0.93 (s, 3H); 1.04 (d, 3H);
2.91 (s, 3H); 3.02 (dd, 1H); 4.71 (m, 1H); 7.05 (m, 2H); 7.22 (m, 1H);
7.32 (m, 1H).

-0x0-4-aza-4.78-di -168-(1-pa -5¢-
Mass spectrum: m/z 445 (M).
400 MHz 1H NMR (CDCI3): & 0.86 (s, 3H); 1.03 (s, 3H); 1.07 (d, 3H);
2.92 (s, 3H); 3.02 (dd, 1H); 6.70 (d, 1H); 7.32 (m, 2H); 7.44 (m, 2H);
7.78 (m, 1H); 8.24 (1H).

EXAMPLE 48

3-Oxo0-4-aza-4,7B-dimethyl-16B-(3-chloro-4-methylphenoxy)-5c.-
androstane

Mass spectrum: m/z 445(M+1).

400 MHz IH NMR (CDCI3): & 0.84 (s, 3H); 0.92 (s, 3H); 1.04 (d, 2H);
2.26 (s, 3H); 2.92 (s, 3H); 4.76 (m, 1H); 6.62 (m, 1H); 6.81 (m, 1H); 7.12
(d, 1H).
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EXAMPLE 49

- -aza-4.78-di -16B-[4-(5-0xazol -Sq- e
Mass spectrum: m/z 463(M+1).
400 MHz 1H NMR (CDCl3): 60.85 (é, 3H); 0.95 (s, 3H); 1.05 (d, 3H);
2.91 (s, 3H); 4.76 (m, 1H); 6.86 (d, 2H); 7.21 (s, 1H); 7.53 (d, 2H); 7.84
(s, 1H).

This compound was prepared in a similar fashion as
Example 21, but substituting 1-fluoro-4-nitrobenzene in place of 4-
fluorobenzonitrile; 400 MHz 1H NMR (CDCI3): 80.85 (s, 3H); 0.94 (s,

3H); 1.05 (d, 3H); 2.92 (s, 3H); 3.03 (dd, 1H); 4.81 (q, 1H); 6.87 (d, 2H);

8.17 (d, 2H).
EXAMPLE 51
3-0x0-4-a7a-4.7-dimethyl-16B-(4-aminophenoxy)-So-androstane

To a solution of 3-0x0-4-aza-4,7-dimethyl-16f3-(4-amino-
phenoxy)-5a-androstane (163 mg, 0.36 mmol) in ethylacetate (8 mL) and
methanol (8 mL) was added 10% Pd on carbon (25 mg, 0.23 mmol). It
was then stirred for four hours under a hydrogen atmosphere at room
temperature. It was then filtered through celite and evaporated to afford
148 mg of the title compound. No purification was needed. Mass
spectrum: m/z 411 (M+1). 400 MHz 1H NMR (CDCI3): 8 0.84 (s, 3H);
0.94 (s, 3H); 1.37 (d, 3H); 2.90 (s, 3H); 3.03 (dd, 1H); 4.64 (q, 1H); 6.70
(d, 2H); 6.78 (d, 2H). -
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To a solutlon of 3-oxo-4-aza-4 7[3-d1methy] 16]3 (4-am1no-
phenoxy)-5a-androstane (48 mgq, 0.116 mmol) in methylene chloride (1
mlL) and pyridihe (0.037 mL, 0.46 mmol) was added acetic anhydride
(0.022 m1, 0.23 mmol) and DMAP (5 mg, 0.04 mmol). The reaction was
stirred overnight at room temperature under a nitrogen atmosphere. It
was then diluted with methylene chloride (50 mL), washed with water
(50 mL) and brine (50 mL). The organic phase was then dried over
sodium sulfate and evaporated. The crude product was purified by
preparative TLC (silica gel, 1000 microns) using 5% methanol/methylene
chloride to give 51 mg of the title compound. Mass spectrum: m/z 453
(M+1). 400 MHz 1H NMR (CDCI3): 8 0.84 (s, 3H); 0.93 (s, 3H); 1.04
(d, 3H); 2.13 (s, 3H); 2.92 (s, 3H); 3.03 (dd, 1H); 4.68 (q, 1H); 6.76 (d,
2H); 7.11 (s, 1H); 7.33 (d, 2H).

EXAMPLE 53

3-0x0-4-aza-4,7f-dimethyl-16f-(4-benzoylaminophenoxy)-5o.-
androstane

This compound was prepared in a similar fashion as
Example 52, but substituting benzoyl chloride in place of acetic

anhydride, triethylamine in place of pyridine and DMAP was not used;
mass spectrum: m/z 515 (M+1). 400 MHz 1H NMR (CDCIl3): 3 0.84

(s, 3H); 0.94 (s, 3H); 1.05 (d, 3H); 2.92 (s, 3H); 3.04 (dd, 1H); 4.73 (q,
1H); 6.82 (d, 2H); 7.49 (m, SH); 7.72 (s, 1H); 7.84 (d, 2H).

EXAMPLE 54

3-0x0-4-aza-4,7f-dimethyl-16p-(4-methylsulfonamidophenoxy)-5o-
androstane

This compound was prepared in a similar fashion as
Example 52, but substituting tosyl chloride in place of acetic anhydride;
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mass spectrum: m/z 565 (M+1). 400 MHz 1H NMR (CDCl3): §0.84
(s, 3H); 0.93 (s, 3H); 1.03 (d, 3H); 2.37 (s, 3H); 2.92 (s, 3H); 3.02 (dd,
1H); 4.63 (q, 1H); 6.34 (s, 1H); 6.67 (d, 2H); 6.91 (d, 2H); 7.19 (d, 2H);
7.56 (d, 2H). .

EXAMPLE 55

3-0x0-4-aza-4-(2,4-dimethoxybenzyl)-7p-methyl-16f3-hydroxy-5c.-
androstane

The compound 55 was prepared in a similar fashion as
compound 12 described in the Scheme 5, except that the corresponding
benzyl analog of (Compound E in Scheme 5) was made via similar
synthesis of Example 36, in which 2,4-dimethoxy-benzylamine was used
in place of methylamine.

XAMPLE 56

3-0x0-4-aza-4-(2,4-dimethoxybenzyl)-7B-methyl-16B-(4-chloro-
phenoxy)-Sa-androstane

This compound was prepared in a similar fashion as
Example 23, but substituting 3-0x0-4-aza-4-(2,4-dimethoxy benzyl)-7f-
methyl-168-hydroxy-Sa-androstane in place of 3-oxo-4-aza-4,7-
dimethyl-168-hydroxy-Sa-androstane. No purification was done prior to
the next reaction.

EXAMPLE 57

-0x0-4-aza-7(3-methyl-1603-(4-chlorophenoxy)-Sa-andr e
To a solution of 3-0x0-4-aza-4-(2,4-dimethoxy benzyl)-7p-
methyl-16B-(4-chlorophenoxy)-50-androstane (130 mg, 0.23 mmol) in
methylene chloride (1 mL) was added trifluoroacetic acid (1 mL). The
reaction was stirred overnight at room temperature. Then the solvent was
evaporated and the residue taken up in methylene chloride. The organic
‘phase was washed with saturated sodium bicarbonate and brine. It was
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then dried over sodium sulfate and evaporated. The crude compound was
purified by preparative TLC (silica gel, 1000 microns) using 20%
acetone/methylene chloride to yield the title compound. 400 MHz 1H
NMR (CDCI3): 8 0.86 (s, 3H); 0.93 (s, 3H); 1.01 (d, 3H); 3.07 (dd, 1H);
4.67 (q, 1H); 5.49 (s, 1H); 6.73 (d, 2H); 7.18 (d, 2H).

EXAMPLE 58

-0X0-4-aza3-73- -168- -Sa-and
To a solution of 3-0x0-4-aza-7f-methyl-16B-(4-

chlorophenoxy)-5a-androstane in methanol was added 20% Pd on
carbon. This solution was shaken under a hydrogen atmosphere at 48
psig for one day. It was then filtered through celite and evaporated. The
crude compound was then purified by flash silica gel chromatography
using 20% acetone/methylene chloride to elute the title compound. 400
MHz IH NMR (CDCI3): 8 0.86 (s, 3H); 0.95 (s, 3H); 1.01 (d, 2H); 3.08
(dd, 1H); 4.71 (g, 1H); 5.48 (s, 1H); 6.81 (d, 2H); 6.89 (t, 1H); 7.24 (1,
2H).

EXAMPLE 59

«0X0~4- -7B- - - -501- -]1-

To a solution of 3-0x0-4-aza-7f3-methyl-163-phenoxy-5c.-
androstane (145 mg, 0.35 mmol) in toluene (3 mL) was added DDQ (95
mg, 0.42 mmol), BSTFA (360 mg, 1.4 mmol) and triflic acid (4.04 mg,
0.027 mmol). This solution was stirred overnight at room temperature
under a nitrogen atmosphere. Then methylacetoacetate (4.06 mg, 0.035
mmol) was added and the solution was stirred. After one hour, the
reaction was refluxed ovemight. It was then poured into water (75 mL)
containing sodium carbonate (160 mg) and sodium bisufite (120 mg).
The aqueous phase was then extracted with methylene chloride (40 mL)
(3x) and the organic phases were combined. The organic phase was
washed with water (50 mL) and brine (50 mL). It was dried over sodium
sulfate and evaporated. The crude compound was purified by flash silica
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gel chromatography using 15% acetone/methylene chloride to elute the
title compound. 400 MHz IH NMR (CDCI3): 80.92 (s, 3H); 0.96 (s,
3H); 1.02 (d, 3H); 3.34 (dd, 1H); 4.72 (q, 1H); 5.31 (s, 1H); 5.80 (d, 1H);
6.80 (d, 1H); 6.82 (d, 2H); 6.89 (t, 1H); 7.24 (t, 2H).

EXAMPLE 60

-0x0-4-aza-78- -168-(4-chl -5a- -
This compound was prepared in a similar fashion as
Example 59, but substituting 3-0x0-4-aza-78-methyl-163-(4-chloro-
phenoxy)-5o-androstane in place of 3-0x0-4-aza-7f3-methyl-16[3-
phenoxy-50.-androstane. 400 MHz IH NMR (CDCI3): 60.92 (s, 3H);
0.95 (s, 3H); 1.02 (d, 2H); 3.34 (dd, 1H); 4.67 (q, 1H); 5.27 (s, 1H); 5.80
(d, 1H); 6.73 (d, 2H); 6.78 (d, 1H); 7.18 (d, 2H).

EXAMPLE 61

-0X0-4- -di -168- 50

To a solution of 3-0x0-4-aza-7f-methyl-168-phenoxy-50.-
androstane (60 mg, 0.16 mmol) in N,N-dimethylformamide (1 mL) was
added sodium hydride (8 mg, 0.21 mmol), a 60% dispersion in mineral
oil. After stirring for 30 min at room temperature under a nitrogen
atmosphere, methyl iodide (40 mg, 0.28 mmol) was added. The reaction
was stirred overnight. It was diluted with ethylacetate (50 mL) and
washed with 1IN hydrochloric acid (50 mL), water (50 mL) and brine (50
mL). The organic phase was dried over sodium sulfate and evaporated.
The crude product was purified by flash silica gel chromatography using
10% acetone/methylene chloride to elute the title compound. 400 MHz
1H NMR (CDCI3): 8 0.85 (s, 3H); 0.95 (s, 3H); 1.05 (d, 3H); 2.91 (s,
3H); 3.02 (dd, 1H); 4.72 (q, 1H); 6.81 (d, 2H); 6.89 (t, 1H); 7.24 (t, 2H).
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EXAMPLE 62

-0Xx0-4-aza-4,7-di -16f-(4-chlorophenoxy)-Sqa.- -
This compound was prepared in a similar fashion as
Example 61, but substituting 3-ox0-4-aza-7f-methyl-16f-(4-chloro-
phenoxy)-5a-androstan-1-ene in place of 3-0x0-4-aza-73-methyl-16f3-
phenoxy-So-androstane, 400 MHz IH NMR (CDCI3): 8 0.87 (s, 3H);
0.95 (s, 3H); 1.07 (d, 2H); 2.93 (s, 1H); 3.34 (dd, 1H); 4.68 (q, 1H); 5.84
(d, 1H); 6.69 (d, 1H); 6.73 (d, 2H); 7.18 (d, 2H).

EXAMPLE 63

3-0x0-4-aza-4-(2,4-dimethoxybenzyl)-7-methyl-168-(3-chloro-4-
methylphenoxy)-So-androstane

This compound was prepared in a similar fashion as
Example 56, but substituting 2-chloro-4-fluorotoluene in place of 1-
chloro-4-flurobenzene. No purification was done prior to the next
reaction.

This compound was prepared in a similar fashion as
Example 57, but substituting 3-0x0-4-aza-4-(2,4-dimethoxy benzyl)-7p-
methyl-16-(3-chloro-4-methylphenoxy)-5a-androstane in place of 3-
0x0-4-aza-4-(2,4-dimethoxy benzyl)-7f-methyl-16p-(4-chlorophenoxy)-
5a-androstane. 400 MHz 1H NMR (CDCI3): 8 0.86 (s, 3H); 0.93 (s,
3H); 1.01 (d, 3H); 2.26 (s, 3H); 3.08 (dd, 1H); 4.66 (g, 1H); 5.59 (s, 1H);
6.62 (m, 1H); 6.81 (d, 1H); 7.06 (d, 1H).
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EXAMPLE 65

-0X0-4-aza-7§- -168-(4- -0
This compound was prepared in a similar fashion as
Example 58, but substituting 3-0x0-4-aza-7f-methyl-16f3-(3-chloro-4-
methyl-phenoxy)-5o-androstane in place of 3-ox0-4-aza-7p-methyl-16p-
(4-chloro-phenoxy)-So-androstane. 400 MHz 1H NMR (CDCI3): & 0.86
(s, 3H); 0.94 (s, 3H); 1.03 (d, 3H); 2.25 (s, 3H); 4.69 (g, 1H); 6.71 (d,
2H); 7.03 (d, 2H).

EXAMPLE 66

-0X0-4-aza-73-methy]-160-(4- -Sq-androst-1-
This compound was prepared in a similar fashion as
Example 59, but substituting 3-0xo0-4-aza-7f3-methyl-1603-(4-
methylphenoxy)-5a-androstane in place of 3-0xo0-4-aza-7-methyl-168-
phenoxy-5o-androstane. 400 MHz 1H NMR (CDCI3): 80.92 (s, 3H);
0.96 (s, 3H); 1.03 (d, 3H); 2.25 (s, 3H); 3.34 (dd, 1H); 4.68 (q, 1H); 5.35 |
(s, 1H); 5.81 (d, 1H); 6.71 (d, 2H); 6.79 (d, 1H); 7.03 (d, 2H).

EXAMPLE 67

-0X0-4-3z3-7f- -16B-(4-me -SQL- e
This compound was prepared in a similar fashion as
Example 61, but substituting 3-0x0-4-aza-73-methyl-168-(4-methyl-
phenoxy)-5a--androstane in place of 3-0xo0-4-aza-7(3-methyl-16-
phenoxy-Sa-androstane. 400 MHz IH NMR (CDCI3): & 0.85 (s, 3H);
0.94 (s, 3H); 1.04 (d, 3H); 2.25 (s, 3H); 2.91 (s, 3H); 3.05 (dd, 1H); 4.69
(g, 1H); 6.71 (d, 2H); 7.04 (d, 2H).
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EXAMPLE 68

- - -di 1- - -S501-

This compound was prepared by treatment of intermediate
(12) (Scheme 5) with diethylaminosulfur trifluoride in methylene
chloride at room temperature followed by chromatography on silica gel;
64% yield; m/z 321 (M); 400 MHz 1H NMR spectrum (CDCI3): 0.87 (s,
3H); 0.92 (s, 3H); 1.04 (d, 3H); 2.90 (s, 3H), 5.12 (m, H).

EXAMPLE €9

-0Ox0-4-aza-4,703-dim -1603- -50-
This compound is obtained by conversion of intermediate

(25) (Scheme 7) to its methansulfonate derivative by treatment with
methanesulfonyl chloride or methanesulfonic anhydride in methylene
chloride in the presence of an organic base, such as pyridine and
triethylamine, and 4-dimethylaminopyridine (DMAP). Displacement of
the methanesulfonate group is effected by heating in an appropriate
solvent, such as N,N-dimethylformamide or dimethylsulfoxide, in the
presence of sodium or potassium cyanide.

To a 50-mL round-bottom flask under nitrogen was added 1-

hexyl-triphenylphosphonium bromide (141 mg, 0.33 mmol) followed by
freshly distilled tetrahydrofuran (1 mL). The mixture was cooled to 0°C,
and butyllithium (2.5M solution in hexanes, 132 mL, 0.33 mmo})
affording a bright orange solution. The solution was stirred at 0°C for 10
min., and was charged with a solution of 4-aza-4-methyl-5o-androstan-
3,16-dione (50 mg, 0.165 mmol) in tetrahydrofuran (0.5 mL). The
reaction mixture was allowed to reach room temperature and stirred
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ethyl acetate (20 mL), the organic layer separated, washed with 0.5N
hydrochloric acid (2 x 10 mL), saturated brine solution, dried (Na2S04),
and evaporated. The title compound was purified by flash silica gel
chromatography using 1% methanol/methylene chloride as eluant. This
material (29.6 mg) was used without further purification in Step 2.

A solution of the product obtained in Step 1 (22 mg) in ethyl

acetate (0.5 mL) was hydrogenated in the presence of platinum oxide (5
mg) under a balloon atmosphere of hydrogen gas for 1 hour at room
temperature. The catalyst was removed by filtration through a Millex-
HYV disposable filter, and the filtrate was evaporated. The title compound
was purified by flash silica gel chromatography using 20%
acetone/hexane as eluant; yield 5.2 mg. Mass spectrum: m/z 374 (M+1).
400 MHz 1H NMR (CDCI3): § 2.42 (dd, 2H), 2.90 (s, 3H), and 3.00
(dd, 1H).

EXAMPLE7]

4- -di -16b-(4- i -50- -3-
Following Reaction Scheme 14, solution of 4-aza-4,7f3-
dimethyl-Sa-androstan-3,17-dione (11) (32 mg, 0.1 mmol), sodium
hydride (5 mg, 1.02 eq), diethyl 4-chlorobenzylphosphonate (27 mg, 1.02
eq) and DMF (0.5mL) were heated to 80°C for 1 hour. The reaction was
cooled, diluted with dichloromethane and washed with water (x2), brine,
dried over anhydrous magnesium sulfate, filtered and concentrated. The
desired product was purified by silica gel chromatography
(hexanes:isopropanol 4:1) t1.5:1 mixture of E/Z isomers: m/z=389
IH NMR(500 MHz, CDCI3):0.75 (s, 3H); 0.82 (s, 3H); 0.90 (d, 3H); 2.96
(s, 3H); 3.08 (dd, 1H); 6.34 (s, 0.4H); 6.41 (s, 0.6H); 7.18-7.38 (m, SH).
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EXAMPLE 72

This example was prepared in a similar fashion as 4-aza-
4,7ﬁ-dirnethyl-l6-(4-chlorobenzylide1ie)-5a-androstan-3-one (71) but
substituting diethyl benzylphosphonate for diethyl 4-chlorobenzyl-
phosphonate: m/z= 390
1H NMR (500 MHz, CDCI3): 0.75 (s, 3H); 0.88 (s, 3H); 1.05 (d, 3H);
2.94 (s, 3H); 3.08 (dd, 1H); 6.28 (s, 0.4H); 6.35 (s, 0.6H); 7.15-7.35(m,
5H).

This example was prepared in a similar fashion as 4-aza-
4,7B-dimethyl-16-(4-chlorobenzylidene)-5o-androstan-3-one (71) but
substituting diethyl 4-methylphosphonate for diethyl 4-chlorobenzyl-
phosphonate: m/z= 404
1H NMR (500 MHz, CDCI3): 0.78 (s, 3H); 0.85 (s, 3H); 1.1 (d, 3H);
2.32 (s, 3H); 2.94 (s, 3H);3.08 (dd, 1H); 6.30 (s, 0.4H); 6.38 (s, 0.6H);
7.10-7.24 (m, SH).

EXAMPLE 74

4- i -16-(4- -50- -3-

To a solution of 4-aza-4,7p-dimethyl-16-(4-chloro-
benzylidene)-5a-androstan-3-one (71) (33 mg) in ethanol (4 mL) was
added 5% Rh/C and the black suspension stirred under ahydrogen
balloon. After 2 hours the mixture was filtered to remove catalyst,
concentrated and purified on silica gel (hexanes:acetone 3:1) to give the
desired product as a 3;1 mixture of isomers: m/z 427
1H NMK (500 MHz, CDCI3): 0.84 (s,3H); 0.86 (s,3H); 1.02 (d, 3H); 2.92
(bs, 2.7H); 2.93 (bs, 1.3H); 2.98 (s, 3H); 3.02 (dd, 1H); 7.10 (d, 2H), 7.25
(d, 2H).
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EXAMPLE 75

- -dimethy]-16-(4- -5Q- -3-one
This example was prepared similarly to the procedure used
for 4-aza-4,7B-dimethyl-16-(4-chlorobenzyl)-50.-androstan-3-one (74):
m/z= 408
IH NMR (500 MHz, CDCI3): 0.86( s, 6H); 1.04 (d, 3H); 2.33 (s, 3H);
2.95 (s, 2H); 2.96 (s, 1H); 3.05 (dd, 1H); 7.06-7.11 (m, 4H).

EXAMPLE 76

4-aza-4,703-di 1-16-(3-pyri -Sg- -3-

This example was prepared similarly to the procedure used
for 4-aza-4,7B-dimethyl-16-(4-chlorobenzyl)-Sa-androstan-3-one (74)
except 3-pyridylmethyl-dimethylphosphonate was used:
m/z= 395
IH NMR (500 MHz, CDCI3):0.89 (s, 3H); 0.88 (s, 3H); 1.03( d, 3H);
2.93 (bs, 2H); 2.94 (bs, 1H); 2.98 (s, 3H); 3.04 (dd, 1H); 7.10 (d, 2H),
7.25 (d, 2H); 7.58 (s, 1H); 8.55 (s, 2H).

EXAMPLE 77

-aza-4.78-di -160- u -Sg-andr -3-

Following Reaction Scheme 13, to a solution of 4-aza-4,7p-
dimethyl-16a-hydroxy-50.-androstan-3-one (25) (65 mg, 0.2 mmol) in
anhydrous dichloromethane was added a catalytic amount of DMAP
followed with methanesulfonic anhydride (45 mg, 1.1 eq). After 15 min,
the reaction was diluted with dichloromethane, washed with 1M HCl
(x3), 1M sodium bicarbonate, water and brine, dried over anhydrous
magnesium sulfate filtered and concentrated to yield the desired
compound of sufficent purity: m/z=398
1H NMR (500 MHz, CDCI3): 0.78 (s, 3H); 0.85 (s, 3H); 1.02 (d, 3H);
295 (s, 3H); 3.1 (dd, 2H); 5.18 (m, 1H);
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EXAMPLE 78

- - e - - e - - -Ye

To a solution of thiophenol (50 pL, 2.5 eq) in anhydrous
THF was added sodium hydride (20 mg, 2.6 eq). After stirring 20 min, a
THF solution of 4-aza-4,78-dimethyl-160-methanesulfonyl-50-
androstan-3-one (77) (65 mg. 0.2 mmol) was added and the mixture
stirred 20 hours at ambient temperature. The reaction was quenched with
1M ammonium chloride and diluted with ethyl acetate, washed with
water and brine, dried over anhydrous magnesium sulfate filtered and
concentrated. The desired compound was purified by silica gel
chromatography (hexanes:isopropanol 9:1): m/z=412
1H NMR (500 MHz, CDCI3): 0.86 (s, 3H); 0.96 (s, 3H); 1.06 (d, 3H);
2.94 (s, 3H); 3.06 (dd, 2H); 3.65 (m, 1H); 7.26-7.70 (m, SH).

EXAMPLE 79

-aza-4.73-di -168-(4- iophe -Sg-andr.

This compound was prepared in a similar fashion as 4-aza-
4,7B-dimethyl-16p-thiophenoxy-5a-androstan-3-one (78) but substituting
4-chlorothiophenol in place of thiophenol: m/z=446
1H NMR (500 MHz, CDCI3): 0.85 (s,3H); 0.96 (s, 3H); 1.04 (d, 3H);
2.94 (s, 3H); 3.02 (dd, 2H); 3.61 (m, 1H); 7.22 (d, 2H); 7.32 (d, 2H).

Th1s compound was pmpared ina mmﬂar fashlon as 4-aza-
4,7B-dimethyl-16B-thiophenoxy-5a-androstan-3-one (78) but substituting
4-fluorothiophenol in place of thiophenol: m/z=431
1H NMR (500 MHz, CDCI3): 0.85 (s, 3H); 0.96 (s, 3H); 1.05 (d, 3H);
2.92 (s, 38); 3.03 (dd, 2H); 3.51 (m, 1H); 6.99 (d, 2H); 7.35 (d, 2H).
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EXAMPLE 81

-az3 -di 1-168-(4-me i -3~ -3-one
This compound was prepared in a similar fashion as 4-aza-
4,7p-dimethyl-16B-thiophenoxy-So-androstan-3-one (78) but substituting
4-methylthiophenol in place of thiophenol:m/z=426
1H NMR (500 MHz, CDCI3): 0.75 (s, 3H); 0.95 (s, 3H); 1.1 (d, 3H); 2.31
(s, 3H): 2.94 (s, 3H); 3.02 (dd, 2H); 3.59 (m, 1H); 7.09 (d, 2H); 7.22 (d,
2H).

EXAMPLE 82

- -di -163-(4-me iophe -So-and -3-one
This compound was prepared in a similar fashion as 4-aza-
4,7B-dimethyl-16(3-thiophenoxy-5a-androstan-3-one (78) but substituting
4-methoxythiophenol in place of thiophenol: m/z= 443
IH NMR (500 MHz, CDCI3): 0.81 (s,3H); 0.93 (s,3H); 1.18 (d,3H); 2.93
(s,3H); 3.02 (dd,2H); 3.50 (m,1H); 3.81 (s,3H); 7.45 (d,2H); 7.67 (d,2H).

EXAMPLE 83

4-aza-4.7B-di -168- Ifiny}l-Sa-andr -3-

To a sloution of 4-aza-4,7f-dimethyl-16f-thiophenoxy-5a.-
androstan-3-one (78) (20 mg, 0.05 mmol) in dicloromethane at 0°C was
added mCPBA (11 mg, 1 eq) and the solution stirred 1 hour. The
reaction was diluted with dichloromethane and washed with 1M sodium
bicarbonate, water, brine and dried over anhydrous sodium sulfate. The
desired compound was purified by silica gel chromatography to yield a
4.6:1 mixture of diastereomers: m/z=428
1H NMR (500 MHz, CDCI3): 0.83 (s, 3H); 0.92 (s, 3H); 1.01 (d, 3H);
2.92 (s, 3H); 3.01 (dd, 2H); 3.19 (m, 0.85H); 3.55 (m, 0.15H); 7.5-7.70
(m, SH).
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EXAMPLE 84

A solution of 4-aza-4,78-dimethyl-16f-phenylsulfinyl-5o-
androstan-3-one (83) 912 mg, 0.03 mmol) in dichloromethane was
treated with mCPBA (9 mg, 1.5 eq) for 3 hours. The reaction was diluted
with dichloromethane and washed with 1M sodium bicarbonate, water,
brine and dried over anhydrous sodium sulfate. The desired compound
was purified by silica gel chromatography (hexanes:isopropanol 7:3):
m/z= 444
1H NMR (500 MHz, CDCI3): 0.85 (s, 3H); 0.91 (s, 3H); 1.0 (d, 3H);
2.95 (s, 3H); 3.05 (dd, 2H); 3.55 (m, 0.15H); 7.41 (t, 1H); 7.55 (t, 2H);
7.90 (d, 1H), 7.90 (d, 1H)

EXAMPLE 85

-0x0-4- -dimethy]-5qQ- e

This compound is made by converting the readily available
4-aza-4,16B-dimethyl-androstan-3,17-dione to the 17-triflate. Reduction
of the triflate through conventional methods yields the titled16-Bmethyl
analog. '
Mass spectrum: m/z 304 (M+1)
400MHz NMR (CDCIl3): & 0.76 (s, 3H); 0.85 (s, 3H); 1.04 (d, 3H); 2.90
(s, 3H); 3.01 (dd, 1H).

Samples of human t1ssue were pulvenzed using a freezer
mill and homogenized in 40 mM potassium phosphate, pH 6.5, 5 mM
magnesium sulfate, 25 mM potassium chloride, 1 mM phenyimethyl-
sulfonyl fluoride, 1 mM dithiothreitol (DTT) containing 0.25 M sucrose
using a Potter-Elvehjem homogenizer. A crude nuclear pellet was
prepared by centrifugation of the homogenate at 1,500 x g for 15 min.
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The crude nuclear pellet was washed two times and resuspended in two
volumes of buffer. Glycerol was added to the resuspended pellet to a
final concentration of 20%. The enzyme suspension was frozen in
aliquots at -80°C. The prostatic and scalp reductases were stable for at

least 4 months when stored under these conditions.

Cloned enzyme protocol:

For IC50 determinations, the test Sa-reductase 1 and 2
inhibitors were dissolved in ethanol and serially diluted to the appropriate
concentration. The baculovirus-expressed recombinant type 1 5o.-
reductase was preincubated with inhibitor (0.1-1,000 nM) in 40 mM
sodium phosphate, pH 7.0, 500 uyM NADPH, ImM DTT and 1 mg/ml
BSA for 18 h at 4°C. The reaction was initiated by the addition of [7-
3H)T (NEN, 20 Ci/mmol) and NADPH to a final concentration of 0.3
pM and NADPH and incubated at 37°C for 90 min. Similarly,
baculovirus-expressed type 2 5a-reductase was preincubated with
inhibitor (1-10,000 nM) in 40 mM sodium citrate, pH 5.5, 500 pM
NADPH, 1mM DTT and 1 mg/m] BSA for 18 h at 4°C. The reaction was
initiated by the addition of [7-3H]T (NEN, 20 Ci/mmol) and NADPH to a
final concentration of 0.3 uM and 500 pM, respectively. The conversion
of T to DHT was monitored using a radioflow detector following
separation by reverse phase HPLC (Whatman RACII C18 column,
Iml/min 0.1% TFA in water:methanol (42:58); retention times T, 6.3
min, DHT, 9.7 min).

So-reductase assay

The reaction mixture for the type 1 So-reductase contained
40 mM potassium phosphate, pH 6.5, 5 pM [7-3H]-testosterone, 1 mM
dithiothreitol and S00 uM NADPH in a final volume of 100 pul. The
reaction mixture for the type 2 So-reductase contained 40 mM sodium
citrate, pH 5.5, 0.3 pM [7-3H]-testosterone, 1 mM dithiothreitol and 500
pM NADPH in a final volume of 100 pl. Typically, the assay was
initiated by the addition of 50-100 pg prostatic homogenate or 75-200 g
scalp homogenate and incubated at 37°C. After 10-50 min the reaction
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was quenched by extraction with 250 pl of a mixture of 70%
cyclohexane: 30% ethy! acetate containing 10 pg each DHT and T. The
aqueous and organic layers were separated by centrifugation at 14,000
Tpm in an Eppendorf microfuge. The organic layer was subjected to
normal phase HPLC (10 cm Whatman partisil 5 silica column
equilibrated in 1 ml/min 70% cyclohexane: 30% ethyl acetate; retention
times: DHT, 6.8-7.2 min; androstanediol, 7.6-8.0 min; T, 9.1-9.7 min).
The HPLC system consisted of a Waters Model 680 Gradient System
equipped with a Hitachi Model 655A autosampler, Applied Biosystems
Model 757 variable UV detector, and a Radiomatic Model A120
radioactivity analyzer. The conversion of T to DHT was monitored using
the radioactivity flow detector by mixing the HPLC effluent with one
volume of Flo Scint 1 (Radiomatic). Under the conditions described, the
production of DHT was linear for at least 25 min. The only steroids
observed with the human prostate and scalp preparations were T, DHT
and androstanediol.

Inhibition studies

Compounds were dissolved in 100% ethanol. 1C5( values
represent the concentration of inhibitor required to decrease enzyme
activity to 50% of the control. 1C50 values were determined using a 6
point titration where the concentration of the inhibitor was varied from
0.1 to 1000 nM.

Representative compounds of this invention were tested in
the above described assay for Sa-reductase type 1 and type 2 inhibition.
For the inhibition of Sa-reductase type 1, the compounds have IC50
values lower than 600 nM, with the majority of compounds having IC50
values ranging from about 0.3 nM to about 200 nM. For the inhibition of
So-reductase type 2, the same compounds have 1C5( values greater than
about 155 nM, with the majority of compounds having I1C5( values
greater than 1000 nM. Each compound tested has at least a 2-fold greater
selectivity for inhibition of So-reductase type 1 over type 2, with the
majority of the compounds having a 10-fold or greater selectivity for
inhibition of 5a-reductase type 1 over type 2. These results demonstrate
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reductase 1 inhibitor is a compound that shows inhibition of the 5o-
reductase 1 isozyme in the above-described assay.

illa Ce

The dermal papilla is a small group of cells at the base of
each hair follicle, and it is presently thought that these cells are stem cells
that form the basis for hair growth. These cells have been shown to have
5 alpha reductase activity, and it is therefore possible to test inhibitors of
5 alpha reductase in these cell culture systems.

Isolated and cultured dermal papilla cells are prepared
according to the methods of Messenger, A.G., The Culture of Dermal
Papilla Cells From Human Hair Follicles , Br. J. Dermatol. 110:685-689,
1984 and Itami, S. et al., Sa-Reductase Activity In Cultured Human
Dermal Papilla Cells From Beard Compared With Reticular Dermal
Fibroblasts , ). Invest, Dermatol. 94:150-152, 1990. Beard dermal
papilla cells and occipital scalp hair of two different individuals are used
throughout the study. All experiments are performed at confluency after
the fourth to sixth subculture. Confluent monolayers are rinsed twice
with phosphate-buffered saline, scraped from dishes by rubber
policemen, and collected into a centrifuge tube. The cell suspensions are
centrifuged at 1,500 rpm for 10 min at 4°C. The pellets are resuspended
in 20 mM Tris-HCl buffer, pH 7.5, at 4°C, containing 250 mM sucrose,

1 mM MgCl2, and 2 mM CaCl32, by vortexing and 10 passes through a
25-gauge needle. The crude homogenate is further homogenized by a
teflon-glass homogenizer, and is used as the cell homogenate. For the
study of subcellular localization of So.-reductase, the cell homogenate is
centrifuged at 800 x g for 10 min to yield a crude nuclear pellet. The
resultant supernatant is centrifuged at 10,000 x g for 15 min to produce a
crude mitochondrial pellet. The supemnatant is centrifuged at 100,000 x g




y yyl0%&' ()- yL10%E & ()- y 10% & ()- yL 10% & ()- !KzY8vU410
y@BGLOY&' ()-- e0S9* 10%E & ()- -!y0S9* 10%&' ()- |>S9* 10%E & ()- !ySo*
109 ()- yS$OL0%E & ()- @qdCl0 y y@ 10% ()- 104104104 26 Auguct 2002
1094& ()- YI0%& ()-L 1094& ()- 10%4& ()-4|[:qdCl0  yO0109%& ()-

D5010%ld& ()- ?10% & ()- 4 D5 10%ld& ()- 5D 109%JU& ()-)

yYS10%&' () - 77i zY8+CLOww \W@ 10%w&' () -- M6@ 10%rcn& ()-- y0 Y%d0%& ()-- y
%40%& ()-- Mb 10%m®& ()--!y 10% & ()- ,qggzlovwv W!, @0%~& ()-% +0
y10W& ()-0  y10%& ()- y, | TLOWMME ()-

y, #9109VE () - 10wnlOwwdi j ki {{naT30w y" 9109 M () - LOM>MLOM>MLOM>ME.

0, 0, 0% 0,
Tooat ve' () - So4R0AE AR PIETs %’@Y%yega%ﬁ’ﬁué gﬂ SpsloachpTitlad Tov, & 1)
y, g109v M8 fraction is' washediowvi ceyarah ess oM M y@@S 10%M
V() 4@ S 10 M (3 sl Lo aindre Y CORof S09M (3790050

testosterone, 1 mM NADPH, 100 mM sodium citrate, pH 5.5 or 100 mM

Tris-HCl, pH 7.5, and 50 pl of the cell homogenate, in a final volume of

100 pl. Each tube contains 50-100 pg of cellular protein. Incubation is

carried out at 37°C for 30 min. During this incubation, the reaction is

proportional to the time. For the study of optimum pH, citrate buffer is

used at pH 4.5-6.5, and the Tris HCI buffer at pH 7.0-9.0. The protein

content is determined by the method of Lowry, et al., Protein

Measurement With The Folin Phenol Reagent J. Biol. Chem.

193:265-275, 1951.

After incubation, the reaction is stopped by adding 4 times

volume of chloroform-methanol (2/1:V/V) containing 110 pg each of

carrier steroids. The extracted steroids are analyzed by thin-layer

chromatography as previously described by Gomez, et al., In Vitro

Metabolism Of Testosterone-4-14C and A-androstene-3, 17-dione-4-14C

In Human Skin. Biochem. 7:24-32, 1968, and the purity of each steroid is

determined by the recrystallization method. The activity of Sa-reductase

is expressed by the sum of dihydrotestosterone, androstanediol and

androstanedione formed. [1,2-3H]-testosterone (55.2 Ci/mmol) is

obtainable from New England Nuclear Corporation (Boston, MA) and

unlabeled steroids can be purchased from Sigma Chemical Company (St.

Louis, MO). Fetal calf serum is obtainable from Hazleton (Lenaxa,

Kansas). All other chemicals are of reagent grade.

Fuzzy Rat Acne Mode]
Adult fuzzy rats are a variety of rat that has stunted hair

growth, brown colored seborrhea covering their entire back skin and
abnormally increased sebum production after puberty that has been
demonstrated to be due to circulating androgens. 0.1, 0.05 and 0.025%
solutions of a selected Sa-reductase inhibitor of interest are prepared in a
vehicle of propylene glycol, isopropanol, isopropyl myristate and water
(50/30/2/18%), and is topically applied onto the backs of adult male
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Device: registration device

In these clinical photographs, the only variable allowed is
the haircount. Film emulsion, lighting, framing, exposure, and
reproduction ratios are held constant.
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Aperture: Every photograph is taken at {/22.
Film: T-Max 100 (24 exposure) is used.
3. Patient's haircount target area. Three exposures (-2/3, 0, and

+2/3 f-stop).

A trained technician places a transparency over the
photograph and, using a felt tip pen, places a black dot over each visible
hair. The dot map transparency is then counted using image analysis
with computer assistance.

Photographs are coded with a random number corresponding
to study site, visit number and patient allocation number to insure
blinding to time. At Month 6, baseline and Month 6 photographs are
counted and data analyzed for interim analysis. At Month 12, baseline,
Month 6 and Month 12 photographs are counted and data analyzed for
the primary endpoint,

Methodology for detection of hair growth is also described
in Olsen, E.A. and Delong, E., J. American Academy of Dermatology,
Vol. 23, p. 470 (1990).
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B. Global Photographic Procedure
Locations: Color card/patient Id

Global photograph
Equipment: Film: Kodachrome KR-64 24 exposure each of same
emulsion lot number
Camera:  Nikon N-6000
Lens: Nikkor 60 mm 2.8
Flashes:  Nikon SB-23
Color card/patient 1d
Photographic Procedure

In these clinical photographs, the only variable allowed is
the global area's appearance. Anything extraneous to the area (clothing,
furniture, walls, etc.) is eliminated from the fields to be photographed.

1.  Patients will have global photographs taken prior to hair
clipping with the head in a fixed position (determined by the
supplied stereotactic device). Hair on the patient's head is
positioned consistently so as to not obscure the bald area.

2.  Magnification: Each lens supplied has a fixed reproduction
ratio of 1:6.

Aperture: Every photograph will be taken at f/11.

Film: Kodachrome (24 exposure) is used.

3.  Patient's global photographs. Three exposures at zero
compensation.

‘While the invention has been described and illustrated with
reference to certain particular embodiments thereof, those skilled in the
art will appreciate that various changes, modifications and substitutions
can be made therein without departing from the spirit and scope of the
invention. For example, effective dosages other than the particular
dosages as set forth herein above may be applicable as a consequence of
variations in the responsiveness of the mammal being treated for any of
the indications for the compounds of the invention indicated above.
Likewise, the specific pharmacological responses observed may vary



#$%&' () *+,-./]0123456789: :<=>2@

26 August 2002

-88 -

according to and depending upon the particular active compound selected
or whether there are present pharmaceutical carriers, as well as the type
of formulation and mode of administration employed, and such expected
variations or differences in the results are contemplated in accordance
with the objects and practices of the present invention. It is intended,
therefore, that the invention be defined by the scope of the claims which
follow and that such claims be interpreted as broadly as is reasonable.
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WHATIS CLAIMED S:

1. A compound of the Formula I

or a pharmaceutically acceptable salt or ester thereof

wherein:

the C1-C2 carbon-carbon bond may be a single bond, or a double
bond as indicated by the dashed line;

R1 is selected from the group consisting of hydrogen and Cj.10 alkyl;
R2 is selected from the group consisting of hydrogen and C1.10 alkyl;
one of R3 and R4 is selected from the group consisting of hydrogen
and methyl, and the other is selected from the group consisting of:

(a) amino;

(b) cyano;

(c) fluoro,

(d) methyl;
(e) OH;

(f) -C(O)NRbRc, where Rp and R are independently H,
C1-6 alkyl, aryl, or arylC].6alkyl; wherein the alkyl
moiety can be substituted with 1-3 of: halo; C1-4alkoxy;
or trifluoromethyl; and the aryl moiety can be substituted
with 1-3 of: halo; Cj-4alkyl; C1-4 alkoxy; or
trifluoromethyl; |

@® Ci-10alkyl-X-;

() C2-10alkenyl-X-;
wherein the C1-10 alkyl in (g) and C2.10 alkenyl in (h)
can be unsubstituted or substituted with one to three of:
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{)  halo; hydroxy; cyano; nitro; mono-, di- or
trihalomethyl; oxo; hydroxysulfonyl; carboxy;

ii)  hydroxyCj.ealkyl; Ci-6alkyloxy; C1-6
alkylthio; C1-6alkylsulfonyl; C1-6
alkyloxycarbonyl; in which the Cj.¢ alkyl
moiety can be further substituted with 1-3 of:
halo; C1-4 alkoxy; or trifluoromethyl;

iii)  arylthio; aryl; aryloxy; arylsulfonyl;
aryloxycarbonyl; in which the aryl moiety can
be further substituted with 1-3 of: halo; C14
alkyl; C1.4 alkoxy; or trifluoromethyl;

iv)  -C(O)NRbRc; -N(Rb)-C(O)-Rc; -NRbRc;
where Rp and R¢ are defined above;

aryl-X-;

heteroaryl-X-, wherein heteroaryl is a 5, 6 or 7 membered
heteroaromatic ring containing at least one member selected
from the group consisting of: one ring oxygen atom, one
ring sulfur atom, 1-4 ring nitrogen atoms , or combinations
thereof; in which the heteroaromatic ring can also be fused
with one benzo or heteroaromatic ring;

wherein the aryl in (i) and heteroaryl in (j) can be
unsubstituted or substituted with one to three of:

v)  halo; hydroxy; cyano; nitro; mono-, di- or
trihalomethyl; mono-, di- or trihalomethoxy;
C2-6 alkenyl; C3.6 cycloalkyl; formyl;
hydrosulfonyl; carboxy; ureido;

vi) Cji-6 alkyl; hydroxy Cj-6 alkyl; Cj-6 alkyloxy;
C1-6 alkyloxy Cj-6alkyl; C1-6 alkylcarbonyl;
C1.-6 alkylsulfonyl; Cj.6 alkylthio; C1-6
alkylsulfinyl; C1.6 alkylsulfonamido; C1-6
alkylarylsulfonamido; Cj.¢ alkyloxy-carbonyl;
C1.6 alkyloxycarbonyl Cj.6alkyl; RbRcN-
C(0)-C1-6alkyl; C1-6 alkanoylamino C1-6
alkyl; aroylamino Cj.¢ alkyl; wherein the C1-6
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alkyl moiety can be substituted with 1-3 of:
halo; C]-4alkoxy; or trifluoromethyl;

vii) aryl; aryloxy; arylcarbonyl; arylthio;
arylsulfonyl; arylsulfinyl; arylsulfonamido;
aryloxycarbonyl; wherein the aryl moiety can
be substituted with 1-3 of: halo; Cj-4alkyl; C]-
4alkoxy; or trifluoromethyl;

viii) -C(O)NRbRc; -O-C(0)-NRbRe; -N(Rb)-C(0)-
Re; -NRbRe; Rbh-C(O)-N(Re)-; where Rp and
Rc are defined in (f) above; and -N(Rp)-C(O)-
ORg, wherein Rg is C1-6alkyl or aryl, in which
the alkyl moiety can be substituted with 1-3 of:
halo; C1-4alkoxy; or trifluoromethyl, and the
aryl moiety can be substituted with 1-3 of: halo;
Ci-4alkyl; C1-4 alkoxy, or trifluoromethyl;
-N(Rb)-C(0O) NRcR(, wherein R{ is selected
from H, Cj1.¢ alkyl, and aryl; in which said Cj].
6alkyl and aryl can be substituted as described
above in (f) for Rp and R¢;

ix)  aheterocyclic group, whichisa 5,6 or 7
membered ring, containing at least one member
selected from the group consisting of: one ring
oxygen atom, one ring sulfur atom, 1-4 ring
nitrogen atoms, or combinations thereof; in
which the heterocyclic ring can be aromatic,
unsaturated, or saturated, wherein the
heterocyclic ring can be fused with a benzo
ring, and
wherein said heterocyclic ring can be
substituted with one to three substituents, as
defined above for v), vi), vii) and viii),
excluding ix) a heterocyclic group; and

() R3 and R4 taken together can be carbony] oxygen;
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(1)  R3and R4 taken together can be =CH-Rg, wherein Rg is
defined in viii); and wherein:

X is selected from the group consisting of:
-0-; -S(O)n-; -C(0)-; -CH(Re)-; -C(0)-0-*; -C(0)-N(Re)-*;
-N(Re)-C(0)-O-*; -O-C(0)-N(Re)-*; -N(Re)C(0)-N(Re)-;
-0O-CH(Re)-*; -N(Re)-; wherein Re is H, Cj1.3 alkyl, aryl, aryl-
C1-3 alkyl, or unsubstituted or substituted heteroaryl, as defined
above in (§);
wherein the asterisk (*) denotes the bond which is attached to
the 16-position in Structure I; and n is zero, 1 or 2.

2.  The compound of Claim 1 wherein R1 is hydrogen or
methyl and R2 is hydrogen or methyl.

3.  The compound of Claim 1 wherein heteroaryl is
selected from unsubstituted or substituted: pyridyl; furyl; pyrryl; thienyl;
isothiazolyl; imidazolyl; benzimidazolyl; tetrazolyl; pyrazinyl; pyrimidyl;
quinolyl; isoquinolyl; quinazolyl; benzofuryl; isobenzofuryl;
benzothienyl; pyrazolyl; indolyl; isoindolyl; purinyl; carbazolyl;
isoxazolyl; thiazolyl; isothiazolyl; oxazolyl; benzthiazolyl; and
benzoxazolyl.

4.  The compound of Claim 3 wherein said heteroaryl can
be substituted with one to two substituents.

5.  The compound of Claim 1 wherein said heterocyclic
group is selected from unsubstituted or substituted: pyridyl; furyl;.pyrryl;
thienyl; isothiazolyl; imidazolyl; benzimidazolyl; tetrazolyl; pyrazinyl;
pyrimidinyl; quinolyl; isoquinolyl; benzofuryl; isobenzofuryl;
benzothienyl; pyrazolyl; indolyl; isoindolyl; purinyl; carbazolyl;
isoxazolyl; thiazolyl; oxazolyl; benzthiazolyl; benzoxazolyl; and dihydro,
tetrahydro, hexahydro; and saturated derivatives thereof.
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6.  The compound of Claim 5 wherein said heterocyclic

group can be substituted with one to two substituents.

7.  The compound of Claim 2 wherein:

one of R3 and R4 is selected from the group consisting of hydrogen
and methyl, and the other is selected from the group consisting of:

®)
(c)
(e)
(8)

(h)
@)
)

®)

cyano;

fluoro;

OH;

C1-10 alkyl-X-; or C1.10 alkyl-X-, where alkyl can be

substituted with aryl, and wherein aryl in turn can be

substituted with 1-2 of halo or C]-galkyl;

C2-10 alkenyl-X-;

aryl-X-;

heteroaryl-X-, wherein heteroaryl is a 5 or 6 membered

heteroaromatic ring containing 1-2 ring nitrogen atoms;

wherein the aryl in (i) and heteroaryl in (j) can be
unsubstituted or substituted with one to two of:

x)  halo; cyano; nitro; trihalomethyl; trihalomethoxy; Cj-
6 alkyl; aryl; Cj.¢ alkylsulfonyl; C]-6 alkyl-
arylsulfonamino;

xi)  -NRbRg; Rp-C(0)-N(Re)-; wherein Rp and R¢ are
independently H, C1-6 alkyl, aryl, or arylCj-6alkyl;
wherein the alkyl moiety can be substituted with 1-3
of: halo; C1-4alkoxy; or trifluoromethyl; and the aryl
moiety can be substituted with 1-3 of: halo; C]-
4alkyl; C1-4 alkoxy; or trifluoromethyl;

xii) aheterocyclic group, which is a 5 membered aromatic
ring, containing one ring nitrogen atom, or one ring
oxygen and one ring nitrogen atom; and

wherein R3 and R4 taken together can be carbonyl oxygen;

and wherein:

X is selected from the group consisting of:
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-0-; -S(O)n-; -CH(Re)-; -C(O)-N(Re)-*;

-0-C(0) NRe)-*;

whereih Re is H, CJ.3 alkyl, aryl, aryl C1.3 alkyl;

wherein the asterisk (¥) denotes the bond which is attached to
the 16-position in Structure I; and n is zero or 2.

8.  The compound of Claim 1 selected from the group
consisting of:
4-aza-4,7p-dimethyl-5o-androstane-3,16-dione;
4-aza-4-methyl-Sa-androstan-3,16-dione;
3-0x0-4-aza-4-methyl-168-hydroxy-Sa-androstane;
3-0x0-4-aza-4-methyl-16[3-(benzylaminocarbonyloxy)-5o-androstane;
3-0x0-4-aza-4-methyl-16f-benzoylamino-5a-androstane;
3-0x0-4-aza-4-methyl-163-methoxy-5a-androstane;
3-0x0-4-aza-4-methyl-16f3-allyloxy-5Sa-androstane;
3-0x0-4-aza-4-methyl-16B3-(n-propyloxy)-So-androstane;
3-0x0-4-aza-4-methyl-160-hydroxy-So-androstane;
3-ox0-4-aza-4-methyl-163-(phenoxy)-5a-androstane;
3-0x0-4-aza-7f-methyl-163-(phenoxy)-5a-androst-1-ene;
3-oxo0-4-aza-4-methyl-160-methoxy-50-androstane;
3-ox0-4-aza-4-methyl-163-(4-chlorophenoxy)-5a-androstane;
3-0x0-4-aza-73-methyl-163-(4-chlorophenoxy)-5a-androst-1-ene;
3-0x0-4-aza-7[3-methyl-163-(4-chlorophenoxy)-5a-androstane;
3-ox0-4-aza-7fB-methyl-16B-(3-chloro-4-methylphenoxy)-5a-androstane;
3-0x0-4-aza-7f-methyl-16B-(4-methylphenoxy)-5o-androstane;
3-0x0-4-aza-7f-methyl-163-(4-methylphenoxy)-Sa-androst-1-ene;
3-0x0-4-aza-7B-methyl-16p-{4-(1-pyrrolyl)phenoxy]-Sa-androst-1-ene;
3-0x0-4-aza-4,7p-dimethyl-16B-hydroxy-5Sa-androstane;
3-0x0-4-aza-4,73-dimethyl-16B-methoxy-Sa-androstane;
3-ox0-4-aza-4,7p-dimethyl-16f -allyloxy-5o-androstane;
3-ox0-4-aza-4,7p-dimethyl-16B-(3,3-dimethylallyloxy)-So-androstane;
3-ox0-4-aza-4,73-dimethyl-168-(n-propyloxy)-Sa-androstane;
3-0x0-4-aza-4,7p-dimethyl-16[B-(iso-pentoxy)-5a-androstane;
3-0x0-4-aza-4,160-dimethyl-1683-hydroxy-So-androstane;
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3-ox0-4-aza-4,7p-dimethyl-16f-ethyloxy-50-androstane;
3-ox0-4-aza-4,7f-dimethyl-16B-benzyloxy-50-androstane;
3-ox0-4-aza-4,7B-dimethyl-160-hydroxy-5a-androstane;
3-ox0-4-aza-4,7f-dimethyl-16f3-methylthio-5c-androstane;
3-ox0-4-aza-4,7pB-dimethyl-16B-(n-propylthio)-5c.-androstane;
3-ox0-4-aza-4,7B-dimethyl-16B-fluoro-So-androstane;
3-0x0-4-aza-4,7f3-dimethyl-16f-cyano-Sa-androstane;
3-0x0-4-aza-4,7B-dimethyl-160-(1-hexyl)-5So-androstane;
3-ox0-4-aza-4,7B-dimethyl-16B-(n-propyl)-5a-androstane;
3-ox0-4-aza-4,7f-dimethyl-16B-benzyl-50.-androstane;
3-oxo0-4-aza-4,7B-dimethyl-168-(4-chlorobenzyl)-50.-androstane;
3-0x0-4-aza-4,160.-dimethyl-16B3-methoxy-50.-androstane;
3-o0x0-4-aza-4,7B-dimethyl-16f3-(4-cyanophenoxy)-So-androstane;
3-o0x0-4-aza-4,7p-dimethyl-168-(3-cyanophenoxy)-5a-androstane;
3-ox0-4-aza-4,7p-dimethyl-163-(4-nitrophenoxy)-5a-androstane;
3-ox0-4-aza-4,7B-dimethyl-163-(1-naphthyloxy)-5a-androstane;
3-ox0-4-aza-4,7B-dimethyl-16f3-(3-chloro-4-methylphenoxy)-5o-
androstane;
3-0x0-4-aza-4,7p-dimethyl-16p-(4-methylphenoxy)-5a-androstane;
3-0x0-4-aza-4,7p-dimethyl-16[-(tert-butyloxy)-Sa-androstane;
3-0x0-4-aza-4,7B-dimethyl-163-(3-methyl-1-butyloxy)-50-androstane;
3-0x0-4-aza-4,7B-dimethyl-160-(n-propyloxy)-5o-androstane;
3-0x0-4-aza-4,7B-dimethyl-16f3-(4-trifluoromethylphenoxy)-50-
androstane; .
3-0x0-4-aza-4,7p-dimethyl-16B-(4-trifluoromethoxyphenoxy)-50-
androstane;
3-0x0-4-aza-4,7p-dimethyl-16B-ethylthio-So-androstane;
3-0x0-4-aza-4,7p-dimethyl-16B-ethylsulfonyl-5a-androstane;
3-ox0-4-aza-4,7B-dimethyl-168-(4-methylsulfonylphenoxy)-5o-
androstane;
3-oxo-4-aza-4,73-dimethyl-16B-[4-(4-tolylsulfonylamino)phenoxy]-5o-
androstane;
3-ox0-4-aza-4,7p-dimethyl-16f3-(3-pyridyloxy)-5c-androstane;
3-ox0-4-aza-4,7(3-dimethyl-16f3-[(4-phenyl)phenoxy)-5o-androstane;
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3-0x0-4-aza-4,7f-dimethyl-163-(4-fluorophenoxy)-5a-androstane;
3-oxo0-4-aza-4,7f3-dimethyl-16B-(2-pyrazinyloxy)-5a-androstane;
3-ox0-4-aza-4,73-dimethyl-16B-[4-(5-oxazolyl)phenoxy]-5So-androstane;
3-o0x0-4-aza-4,7p-dimethyl-168-(2-pyrimidinyloxy)-5a--androstane;
3-0x0-4-aza-4,7B-dimethyl-16B-[4-(1-pyrryl)phenoxy]-5c-androstane;
3-ox0-4-aza-4,7B-dimethyl-16B-(4-aminophenoxy)-5o.-androstane;
3-0x0-4-aza-4,7p-dimethyl-16B-(4-acetylaminophenoxy)-5a.-androstane;
3-o0x0-4-aza-4,7B-dimethyl-16B-(4-benzoylaminophenoxy)-5a.-
androstane;
3-0x0-4-aza-4,73-dimethyl-16f3-(4-chlorophenoxy)-5a.-androstane;
3-0x0-4-aza-4,7B-dimethyl-16B-(phenoxy)-50.-androstane;
3-ox0-4-aza-4,7p3-dimethyl-16f3-(2-chlorophenoxy)-50.-androstane;
3-ox0-4-aza-4,73-dimethyl-16B-(3-chlorophenoxy)-5a-androstane;
3-0x0-4-aza-4,7[3-dimethyl-16[-(4-chlorophenoxy)-5a-androst-1-ene;
3-oxc-4-aza-4,7B-dimethyl-16-(4-chlorobenzylidene)-5a-androstane;
3-ox0-4-aza-4,7p-dimethyl-16-benzylidene-50-androstane;
3-0x0-4-aza-4,7p-dimethyl-16-(4-methylbenzylidene)-Sc-androstane;
3-0x0-4-aza-4,7-dimethyl-16-(4-chlorobenzyl)-5a.-androstane;
3-0x0-4-aza-4,7-dimethyl-16-(4-methylbenzyl)-5c-androstane;
3-0x0-4-aza-4,7p-dimethyl-16-(3-pyridylmethyl)-5a.-androstane;
3-0x0-4-aza-4,7p-dimethyl-160-methanesulfonyl-5o-androstane;
3-0x0-4-aza-4,7-dimethyl-16-thiophenoxy-5So-androstane;
3-0x0-4-aza-4,73-dimethyl-16 f-(4-chlorothiophenoxy)-50-androstane;
3-0x0-4-aza-4,7B-dimethyl-16-(4-fluorothiophenoxy)-5a-androstane;
3-0x0-4-aza-4,7B-dimethyl-16B-(4-methylthiophenoxy)-5a-androstane;
3-0x0-4-aza-4,7B-dimethyl-168-(4-methoxythiophenoxy)-Sa-androstane;
3-0x0-4-aza-4,7B-dimethyl-16-phenylsulfinyl-5o-androstane;
3-0x0-4-aza-4,7B-dimethyl-16B-phenylsulfonyl-5o-androstane;
3-0x0-4-aza-4,7f,16a-trimethyl-168-(4-trifluoromethylphenoxy)-50.-
androstane,
3-0x0-4-aza-4,7P,160-trimethyl-168-hydroxy-5o.-androstane;
3-ox0-4-aza-4,7f,160-trimethyl-16B-methoxy-Sa-androstane;

and pharmaceutically acceptable salts thereof.
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9. The compound of Claim 7 wherein the C1-C2 carbon-
carbon bond is a single bond, R1 is methyl, R2 is methyl, R3 is selected
from unsubstituted or substituted aryloxy, and R4 is hydrogen.

10.  The compound of Claim 1 selected from the group
consisting of:
3-0x0-4-aza-4,7pB-dimethyl-16f3-(4-cyanophenoxy)-5o-androstane;
3-oxo0-4-aza-4,7f3-dimethyl-16f-(3-cyanophenoxy)-5o-androstane;
3-oxo0-4-aza-4,7f3-dimethyl-168-(4-nitrophenoxy)-Sc.-androstane;
3-oxo0-4-aza-4,7B-dimethyl-168-(1-naphthyloxy)-5o-androstane;
3-0x0-4-aza-4,7f3-dimethyl-16(3-(3-chloro-4-methylphenoxy)-So.-
androstane;
3-ox0-4-aza-4,73-dimethyl-16f3-(4-methylphenoxy)-5o-androstane;
3-ox0-4-aza-4,7B-dimethyl-16B3-(4-trifluoromethylphenoxy)-Sa-
androstane;
3-ox0-4-aza-4,7B-dimethyl-16f3-(4-trifluoromethoxyphenoxy)-So-
androstane;
3-ox0-4-aza-4,7B-dimethyl-16f3-(4-methylsulfonylphenoxy)-5o.-
androstane;
3-oxo0-4-aza-4,7B-dimethyl-163-[4-(4-tolylsulfonylamino)phenoxy]-So-
androstane;
3-ox0-4-aza-4,7f-dimethyl-16f-[(4-phenyl)phenoxy)-5ai-androstane;
3-oxo0-4-aza-4,7f-dimethyl-16p-(4-fluorophenoxy)-5a-androstane;
3-o0x0-4-aza-4,7f3-dimethyl-16B-[4-(5-0xazolyl)phenoxy]-5a-androstane;
3-oxo-4-aza-4,73-dimethyl-16[3-[4-(1-pyrryl)phenoxy]-Sa-androstane;
3-ox0-4-aza-4,7B-dimethyl-16B-(4-aminophenoxy)-5a-androstane;
3-oxo0-4-aza-4,7f3-dimethyl-16B-(4-acetylaminophenoxy)-5a-androstane;
3-ox0-4-aza-4,7f3-dimethyl-16B-(4-benzoylaminophenoxy)-5a-
androstane;
3-o0x0-4-aza-4,7f-dimethyl-16f3-(4-chlorophenoxy)-5a-androstane;
3-0x0-4-aza-4,7B-dimethyl-16B-(phenoxy)-50.-androstane;
3-o0x0-4-aza-4,7f-dimethyl-168-(2-chlorophenoxy)-5o-androstane;
3-ox0-4-aza-4,7B-dimethyl-168-(3-chlorophenoxy)-5o-androstane;
and the pharmaceutically acceptable salts thereof.
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11. The compound 3-0x0-4-aza-4,7p-dimethyl-16[3-(4-
chlorophenoxy)-5Sa-androstane, or a pharmaceutically acceptable salt
thereof.

12. A use of a compound of Claim 1, or a
compound of Claim 1 in combination with an inhibitor of
5«-reductase 2, for the preparation of a medicament

useful for inhibiting 5x-reductase or the isozymes
thereof.

13. A use of a compound of Claim 1, or a
compound of Claim 1 in combination wtih an inhibitor of
5x-reductase 2, for the preparation of a medicament
useful for treating the conditions of acne wvulgaris,
androgenic alopecia, female hirsutism, benign prostatic
hyperplasia, prostatitis, and the treatment and/or
prevention of prostatic cancer.

14. The use of Claim 13 wherein the androgenic
alopecia is male pattern baldness.

15. The use of Claim 13 wherein the inhibitor of Sot-
reductase 2 is finasteride, epristeride or turosteride.

16. The use of Claim 13, wherein said compound of
Claim 1 is 3-oxo-4-aza-4,73-dimethyl-168-(4-chlorophenoxy)-5o.-
androstane, or a pharmaceutically acceptable salt thereof.

17. The use of a compound of Claim 1, or a
compound of Claim 1 in combination with an inhibitor of
Sx-reductase 2 as claimed in Claim 13, further in
combination with a potassium channel opener for the
preparation of a medicament useful for treating the
condition of androgenic alopecia.
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18. The use of Claim 17 wherein the potassium
channel opener is minoxidil, or a pharmaceutically acceptable salt
thereof.

19. The use of a compound of Claim 1, or a
compound of Claim 1 in combination with an inhibitor
of 5«-reductase 2 as claimed in Claim 13, further in
combination with a retinoid for the preparation of a
medicament useful for treating the condition of ache
vulgaris. -

20. The use of Claim 19 wherein the retinoid is
tretinoin, isotretinoin, or a pharmaceutically acceptable salt thereof.

21. The use of a compound of Claim 1, or
a compound of Claim 1 in combination with an inhibitor
of 5«-reductase 2 as claimed in Claim 13, further in
combination with an anti-androgen for the preparation
of a medicament useful for treating and/or preventing
the condition of prostatic cancer.

22. The use of Claim 21 wherein the anti-androgen is
selected from: flutamide, spironolactone, casodex, or a pharmaceutically
acceptable salt thereof.

23. The use of a compound of Claim 1, or a
compound of Claim 1 in combination with an inhibjitor
of 5x-reductase 2 as claimed in Claim 13 for the
preparation of a medicament useful for treating benign
prostatic hyperplasia.
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24. The use of Claim 23 wherein the inhibitor of Sc-
reductase 2 is finasteride, epristeride, turosteride, or a pharmaceutically
acceptable salt thereof.

25. The use of a compound of Claim 1, or a
a compound of Claim 1 in combination with an inhibitor
of 5K-reductase 2 as claimed in Claim 23, in further
combination with an alpha-1 receptor antagonist for the
preparation of a medicament useful for treating benign
prostatic hyperplasia.

26. The use  of Claim 25 wherein the alpha-1 receptor
antagonist is terazosin.

27. A use of a compound of Claim 1, or a
compound of Claim 1 in combination with an inhibitor of
S«¢-reductase 2 for the preparation of a medicament
useful for arresting and reversing androgenic alopecia
and promoting hair growth.

28. A use of a compound of Claim 1, or a
compound of Claim 1 in combination with an inhibitor of
Sx-reductase 2 for the preparation of a medicament for
inhibiting the biosynthetic conversion of testosterone
to dihydrotesterone.

29. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a therapeutically effective
amount of a compound of Claim 1.
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30. The pharmaceutical composition of Claim 29 further
comprising a therapeutically effective amount of an inhibitor of Sa-
reductase 2, or a pharmaceutically acceptable salt thereof.

31. The pharmaceutical composition of Claim 30 wherein
said Sx-reductase 2 inhibitor is finasteride, epristeride or turosteride.

32. The pharmaceutical composition of Claim 29 wherein
said compound of Claim 1 is 3-oxo0-4-aza-4,73-dimethyl-16[-(4-
chlorophenoxy)-5a-androstane, or a pharmaceutically acceptable salt
thereof.

33. The pharmaceutical composition of Claim 29 further
comprising a therapeutically effective amount of a potassium channel
opener, or a pharmaceutically acceptable salt thereof.

34. The pharmaceutical composition of Claim 33 wherein
said potassium channel opener is minoxidil, or a pharmaceutically
acceptable salt thereof.

35. The pharmaceutical composition of Claim 33 further
comprising a pharmaceutically acceptable carrier adapted for topical
application.

36. The pharmaceutical composition of Claim 29 further
comprising a retinoid, or a pharmaceutically acceptable salt thereof.

37. The pharmaceutical composition of Claim 36 wherein
said retinoid is tretinoin, isotretinoin, or a pharmaceutically acceptable
salt thereof.

38. The pharmaceutical composition of Claim 29 further

comprising an anti-androgen, or a pharmaceutically acceptable salt
thereof. '
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39. The pharmaceutical composition of Claim 38 wherein
said anti-androgen is flutamide, spironolactone, casodex, or a
pharmaceutically acceptable salt thereof.

40.  The compound 3-oxo0-4-aza-73-methyl-163-(4-methylphenoxy)-5a-
androst-1-ene.
41. A use of the compound of Claim 40 for the preparation of a

medicament useful for inhibiting Sa-reductase or the isozymes thereof.

42. A use of the compound of Claim 40 in combination with an inhibitor
of 5a-reductase 2 for the preparation of a medicament useful for inhibiting 5¢-

reductase or the isozymes thereof in a human in need thereof.

43. The use according to Claim 42 wherein the human is male and the

inhibitor of S¢-reductase 2 is finasteride.

44. A use of a compound of Claim 40 for the preparation of a

medicament useful for treating acne vulgaris.

45. A use of a compound of Claim 40 in combination with an inhibitor
of Sa-reductase 2 for the preparation of a medicament useful for treating acne

vulgaris in a human in need thereof.

46.  The use according to Claim 45 wherein the human is male and the

inhibitor of 5«a-reductase 2 is finasteride.
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47. A use of a compound of Claim 40 for the preparation of a

medicament useful for treating androgenic alopecia.

48. A use of a compound of Claim 40 in combination with an inhibitor
of Sa-reductase 2 for the preparation of a medicament useful for treating

androgenic alopecia in a human need thereof.

49.  The use according to Claim 48 wherein the human is male and the

inhibitor of S5ca-reductase 2 is finasteride.

50. A use of a compound of Claim 40 for the preparation of a

medicament useful for treating female hirsutism.

51. A use of a compound of Claim 40 in combination with finasteride

for the preparation of a medicament useful for treating female hirsutism.

52. A use of a compound of Claim 40 for the preparation of a

medicament useful for treating benign prostatic hyperplasia.

53. A use of a compound of Claim 40 in combination with an inhibitor
of Sc-reductase 2 for the preparation of a medicament useful for treating benign

prostatic hyperplasia in a human in need thereof.

54.  The use according to Claim 53 wherein the human is male and the

inhibitor of Sa-reductase 2 is finasteride.

55. A use of a compound of Claim 40 in combination with an alpha-1
receptor antagonist for the preparation of a medicament useful for treating benign

prostatic hyperplasia.
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56. A use of a compound of Claim 40 for the preparation of a
medicament useful for preventing prostatic cancer in a man at risk for developing

prostatic cancer.

57. A use of a compound of Claim 40 in combination with an inhibitor
of Sa-reductase 2 for the preparation of a medicament useful for preventing
prostatic cancer in a man at risk for developing prostatic cancer.

58.  The use according to Claim 57 wherein the inhibitor of Sa-reductase

2 is finasteride.

59. A use of a compound of Claim 40 for the preparation of a

medicament useful for treating prostatic cancer in @ man in need thereof.

60. A use of a compound of Claim 40 in combination with an inhibitor
of Sa-reductase 2 for the preparation of a medicament useful for treating prostatic

cancer in a man in need thereof.

61.  The use according to Claim 60 wherein the inhibitor of Sx-reductase

2 is finasteride.



