AM NOPHENYL DERI VATI VES AS SELECTI VE ANDROGEN RECEPTOR
MODULATORS RELATED APPLI CATI ONS [0001] This

wepplsiigedizon cl ai ns the benefit of U S. Provi sipomais2006/000733
Application No. 60/642,841 filed on January 10, 2005,
which is incorporated herein by reference inits

entirety. FIELD [0002] The present inventi | at
SOTEN QP HitaV s DRRISHSHGES p SRRV AN GEN RECEPTOR
particularly, the presiabﬂﬂﬁﬁgﬁigglrelates to novel

conmpounds and net hods usi'ng those conpounds for
nmedi ci nal use and/or to nodul ate androgen receptors.

BACKGROUND [ 0003] Rin¢. ATEDUSBPIOICATEONSO! | ows i s

i ntended sol el y as background i nformation to,asFist,in

t he [00dr st Bhigianpliestion glagms Mgdwnelamt that Prontiqng Application No.

td.on..i s i ntended , I 0

coB SR i 0 0SS Poblap oS ssose i s
enfifgept or (AR) belongs to the famly of nuclear hornone

receptors. Nuclear hornone receptors define a

superfam |y of ligand acti VBEER transcription factors.

N]?nbmoezpf Thé prdsentiihyendioe relates de ther figlds obghemigiyrisad medicine.

of nodul a omai ns;. a zinc finger DNA bi ndi ongl .
MpmapyioWHYe ﬁ*etnr?sgﬁme ol el AR e o oBpo v i B of wine

1.t ifd.c.r t ' a

B e B e R L B A

two transcriptional actBAGKG@ROIN®DI ns AF-1 and AF-2,

whi ch are |igand-i ndependen nd |.i gand-dependent

respldilel Y1 BT B ot DIt ' LGSy oRdy oS fackeround
. | aal - i i L i i . .
infRBSTATY 33 n G R REEMER JH Y Bvllipn; AR AOUNS scotion is
inteR@ed ®Weyhdrie ittto 6 comstraed bsy @tior &t taGhe avtentiat.or s creat e

A o A Bl 0 oo
machi nery, . i shi i Did ¥
B o A e gL o s o

triR &R RInThabe. BMthbelieoMbis €arpidy ewtchaliabiydzalyy a number of modular

testosterone (DHT) represent the AR do
ddnhajagy @gjnc[ﬁf@é@ﬁl bW&)@ﬁOﬁﬁlt@@D@ﬂb whelcllx tr%%gr% 'the interaction of the

receptor with specific response elements at the DNA site, a ligand binding domain (LBD)
adjacent to the DBD, and two transcriptional activation domains AF-1 and AF-2, which
are ligand-independent and ligand-dependent, respectively. Upon ligand binding to the
receptor, a conformational change occurs within the LBD bringing the AF-2 domain in
closer proximity and allowing for the recruitment of co-activators. Co-activators create a
physical interaction between the nuclear hormone receptor and components of the
transcriptional machinery, establishing transcriptional modulation of target genes.

[0005] The steroid sex hormones testosterone and the more potent dihydroxy
testosterone (DHT) represent the AR endogenous ligands. Through activation of the
receptor, these “male sex hormones” modulate a number of physiological processes most
notably primary and secondary male characteristics.

[0006] Clinical situations in which levels of plasma testosterone are decreased,
also known as hypogonadism, have been extensively studied. For instance, children

suffering from such a condition exhibit a total absence of pubertal development. Delay in
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receptor, these "nmal e sex hornones" nodul ate a nunber
of physi ol ogi cal processes nost notably prinmary and
weeawndely nmal e characteristics. [0006] d i ni catT/US2006/000733
situations in which levels of plasna testosterone are
decreased, al so known as hypogonadi sm have been
extensively studied. For instance, children suff?ricmg .
or defay in the

pubelgmle@dw asyebalgeicrbproblemsy secogdary i shar statds aud
rtal devel i |
YD PO BERAL PR LR LAt e . Moseove

se el QidahgbRrgidanstubiies ageiéifiined tiof pkemarteasyersax eatls gradually
characteristics and the reduction of bone nass.

demsessovath, aging.e Al ¥gsRgte fi SHA5IGT ©4] M8R (8 B§irhgiydes display clinical
fi d~th | ; :
hygggqnlgélglgl. .1%§<t:oar§|1tﬂoé1% 6&/@13\%{120?‘% gfeeggl%a!u%%ﬂ@g m%iea%ééﬁée!nﬁnans where

50Leeie of xkhein GispEayr&lp viigiahllyhypagfyndi lsypogdiidism. Decreased
condition is even nore preval ent anong nal e e
tefettwrgenalesmadevwieas B9 SBIK ERINgEWORAL L AEsTAYed Gyprgonadism is

clinical alify for hypogonadi. . . .
oo i SV bRl Y PR S P B BR g mietaons
(MMRABN boADReh @21 QE) Ry PRgamAGEisdN pHbREKO(had® dliwridis,abognition,

obvious inpairment in the quality of life from
deptegsaddBidayaliis esnditioroingeferred o as, “mpdhmedenmps \or| ‘gBdprause”.

psy gi cal prohlens (npod di,sorders,, cognitjo .
DY SHBAT P e ERP G ROCAE sp BBl 3y tetostcrone

analbRb IR RRPAL fiRatnRht o BEHII@RAUSIRYed hARQPlbertH Mi@& fertility as well as
therapies rely on the use of testosterone and

enflemtiomsior Baausnafl dgsstronpepabolis effpstst ofethinelpgs of sterhisi kemones,

i n del ayed. mal e pupert l.e fert.ili Ll . .
o BENFo b obF GpewiBay anbioy T £3 et SnisBb riEels i iy parents
suﬁ{ﬁriﬁé] IEDnf bAss. Af n§hBdrA i RULERRAG ol1dd ENnibAVERUAEE Rave reported a

therapeutically approved for restoring skeletal nuscle

therapauticroepefitite ahdrogerf dgomisnyinfagorg em.is paicalanbeportsthave emerged
pl acebp control]ed clinical studies have reported a

YRR SR T VBRI (oL A BOHCAGOHDERRY i GG g mumber of

ashbtPRF LdoE UbRled LERROARINAUREIRIGRE EaIRASITBblifE, k8o, mood

enefit "of testosté&rone replacenent therapy in
disarpers (lacigofviponyiel beinghsmbatgsiton. butbe ophthelawblogic arena, dry eye is
h di . . o
alq%%ggrgi,% I (S}gairg%qr%é@ tg:(p)tg‘\;e)tplg)g? or \%%qutae%g]%%lftﬁ)g 0l\l/Ilort%aI rg:gént studies
haQ/P %Qﬁl@%% LN dR8RRNbER)EP! REicGsiAE 8BRostélbde 8¥RId Bnd increased
al so~anmenable to treatnment wth testosterone or
intidsicesif eyl dregmenadiogse. More recent studi es have

hi ghlighted a correl ati on between decreasjn
test[gg& r oneNCE\ IR PESRArAIIARS & gg&psqu%qed%% éegsaqsterone analogs are

inb¥rZ 6L MRl % %hﬁ%ﬁ\?@'ﬁx[sgggg]mga’ﬂ&l%np el %gﬁ%)@&i&}@ NSt@fnuscular
estosterone and testosterone anal ogs ar
injectable forms of long-acting esters have constituted the basis of testosterone
replacement therapy. However, the large fluctuations of serum testosterone levels induced
by these preparations cause unsatisfactory shifts of mood and sexual function in some
men; because of the frequent injections required, this delivery mode is thus far from being
ideal. In contrast, transdermal testosterone patches display more favorable
pharmacokinetic properties and have proven to be an effective mode of delivery.

Nevertheless, testosterone patch systems (especially scrotal patches) are hampered by the

high rate of skin irritations. Recently, testosterone gels have gained approval. Gels are
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i neffective due to enhanced first-pass netabolism and

hepatotoxicity, intramuscul ar injectable fornms of
woanw/aetirng esters have constituted the basi spof/us2006/000733

testost erone repl acement therapy. However, the |arge

fluctuations of serumtestosterone |evels induced by

these preparations cause unsatisfactory shifts of npod
apphigd sescuddilyf amibeiskin inruentitiesaige eheughuioaletper séficient amounts of

j ections

ep TR o pTELIOPRG! PR Pty B8t el ERERnd frmptoms of

hypRE 6129t Bi. OHEwWBadr CBRe Befd! Pty NBFfeRtif@Vdisahlode of application raises
phar macoki netic properties and have proven to be an

maffdre of adequato ded wllswédm‘tdelt\gﬁry Nevert hel ess, testosterone

D2 o B S FblesSo Sk B SHER Bl Smdesimble averse
sifte Carclsy » fok eﬁis%t:@r?{Bﬁa&deﬁla@\‘ﬁenga'a&%d apRRRNAl virihton and

ar eappl i ed once dai on the skinin quantities |arge
massuligisation. oFeirtheHnomutﬂlf: iapdogtnia popatty 06festoe‘®tcuwtaadotsemalogs are
to.r stor lir;orrm rmna%) é es and rrect

thgy%}ji 0 gons nﬁk}ﬁ (‘Saﬁ,f;eng érse%mt :Pl@S been initiated

fopexhd?xgsté’x%fdél Qfoﬁrﬁﬁhh&@ ’thetthba?n RARIAL BOPICHORY | &?nA'l@'l?g%ﬁds such
ters of adequate and consistent delivery. 09]

coﬁnmmodsjaﬂe réferded g@aﬂSﬂeMMEdmngeq@p‘a}g ll}\é«zthbgtors or SARMs. It is
unde |raqge adverse sid ects Ig i nst ance

CX,@r—%tg PP RemPOUy %fﬂ 10 §eagral demonsirate heftag phgmacokinetic
Q% {Hfﬁé’at R ok hﬁ%ﬂﬂ’aﬁ thért@e@nﬂf BRGr, Ron—stermdal
pro erty o testosterone and iIts analogs are thought
SABMsomst e>¢pa¢hed dodntlanoddgenis IprqfermnsosSact(mdcgmreemon SARMsS are
Thus arch s been initiated_fo n-st.eroi dal,
eXcPS?fB% Lﬁ%\tadgglr‘?nﬁ]oélﬂﬁr%ﬂe@“? a@“ﬁ@fs :Wt &SE:‘FY‘A& positive anabolic
G D e B b Rl Ay By BN saRMS
mbhmmuﬁhobedkw&agnﬁomﬂhpmumﬂ&ﬂﬂyII in genera
denonstrate better phar ﬁ |net|c and speC|f|C|ty
profiles than current st R¥her api es.

part g)@% + AP LBl ale W‘Yﬁv&'ﬁ‘én efé pg Céggg)’v‘élﬁd' @ffsented by

andr i C properties. Second generat |

:bﬁnmbqneﬂﬂmﬁﬁﬂaﬂbute addi ti onal therapeutlc benefits by
di spl ayi ng positive anabolic properties and
ant agoni sti ¢ androgghi ¢ gonponents. %got r desirable

feature of SARMs is expetfed to be théif “significant
bi oavail ability. SU Y[0010] An enbédi nent of this
invention is a conp tlHQ A'epresent ed b}N ormula (I) or

formula (I1):

l i
and prodrugs, stereoisomers, and pharmaceutically acceptable salts thereof wherein:

Zy, 7y, Z3 and Z4 are each independently selected from the group consisting of
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted heterocyclyl,
halogen, cyano, hydroxy, optionally substituted aminoalkyl, optionally substituted alkoxy,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
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I ii and prodrugs, stereoisoners, and pharmaceutically
acceptabl e salts thereof wherein: Zl1 Z2, Z3 and Z4 are

weagts/a7ealependent |y sel ected from the group CORETAISRIVG000733
of hydrogen, optionally substituted al kyl, optionally
substituted al kenyl, optionally substituted al kynyl,
optionally substltuted cycl oal kyl, optional

hetanbgyclylalkdd hptl@la&io:y csuwtltuwél dgeéfﬁoam b, @ , C(O)NR4Rs,

R REENHRO R AR PP SRR, and sORRs,

HePa At¥eRHOR oA2Y! 2 %zgq di@pdd;onal |y
1g‘ﬁbst I tut e%ll I et erozé C?Z} £ , %,llo%éail |y substituted

het etdasgibatedkibm thg @)o@moﬂs(l@nlgm Rse;nom@(n@ycm NHSC2 R4,
O R4, C=NOR4, CF3, COR4, S on
SCoNFSRY; YBiEO P B TR A 1 BAse Drfd G phalibsitufsd bigyolio o

tuby%h@%ontb){gﬂh%@ Retefdbydls cORMBELELED fid abd h@teﬂfaﬁﬂlﬁ’s selected from the
consi sting of cyano and nitro; ring A, which conprises

graupemsisieting df N20, SsSa0, 994, |Co=rﬁhlahsl Csipstheteut eedthioi ¥y obi 2 is C=0
%{“S[ ricyclic non-aronmatic heterocycle containing up to
Ort ee heteroatons selected fromthe group consisting

idieof ¥id
n o r 2%%@(5 %Ebgrh 1%%3enga@g n%&%%e@g%én eac rg{llg 8(2&% nld g r? %ll rosen:

cysd, &dk}é corf substitited ajkdu plkemyiscbrsﬂsubﬁ‘gtutﬁﬂ ddkctryd),géhyn}dymrﬁubsntuted

| k tituted al kyl i.tuted .
alGilny IO gt - SHOLRHS] | eudlentar &%%ro%%%}ﬂiyi| Q) ypstituted
he?éfgéfc jyldtiad ﬁléﬂll@f’}l K&fl ’sulﬂﬁﬁtﬁfeecya%liﬂ kydwloror substituted aryl,

I"tut'ed heterocyclylalkyl, aryla
hesubsylatkyt edsubstytbtedibgteroaaylylkyh and hd:tsﬁoatylh bemban‘gultqd heteroaryl;

het er oaryl al kyl or subtl eter IaIk , .and
het épamy)?m P Al eerr @&Yrﬁsfeéﬁgim ISRy © 1%’1“8 of hydrogen,
hagc? %R@ﬂ&? gg@gﬁ?? eﬂqr% Yor E% sﬁigﬁtgcﬁ all ?fg @Q&H@l cg)r/slﬂwglrt&t@&] Si&h{Ngikynyl or

substhsted taﬂ,ltyﬁgil ab/klyhlkylad)ﬂ(ﬂibyﬂltumﬂ calvatkiyt, Meedo@ickailyl, or substituted

al kyn or substituted al kyn cyc | kyl
heée@%@ig’ﬂq}béd ayealled| 11 suﬁgtgtg%égc h%ffk)ﬂryloror substituted aryl,

) I
hezeggér%llap&{ o £ s yﬁtf’){%igey lkr(ﬁégl ek sat?%llt&%,lét euggututed heteroaryl, ORy,
NRR e Sﬂﬂf@(@R&@(@@R& llb(ﬂ)WRgmﬂi@(@maNRh@mOﬂs LOC(O)Ry, C(S)Ry4,

het eroaryl or substituted heteroar OR4, NR4AR SR
R R TRE R E L ORREERES ot B0y s P B RESU:Rs, NHSOLRs,

0 8y S BAPGE  O

NRIHTENRE L@@@D)\Mt @(W CEBYRS, CERANRAONRIC(SIRO) OBE)R4, S(O)nRs,
Scﬂw gl?ggbzé\l or SOZR4;

Rg and Ry are each independently selected from the group consisting of hydrogen,
alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted alkynyl,
cycloalkyl or substituted cycloalkyl, heterocyclylalkyl or substituted heterocyclylalkyl,
arylalkyl or substituted arylalkyl, and heteroarylalkyl or substituted heteroarylalkyl; and

n is an integer from 1 to 3.

[0011] In an embodiment of this invention, the compound of formula I or

formula II is not selected from the group consisting of:



NRAC(OR3 OC(O R4, C(S)R4, C(S)OR4, C(S)NRARS5,
NHC(S) R4, OC(S)R4, S(O nR4, SO2NR4AR5, OSO2R4,

wOonNdB@RR4; R and RO are each independently sebetisenos/000733
fromthe group consisting of hydrogen, alkyl or
substituted al kyl, alkenyl or substituted al kenyl,
al kynyl or subst i tut edN al kyn¥l cycl gal kyl or on

substituted cycl Qal k het eocycl yI Al kyl or o
substitut ed 51 OCf al K ary R or

substi t ut edal knd oa kyl o@
substituted heteroarylal kyl; fand n i ﬁsintegNr from

1to 3. [O001l1j In an B ‘ is inventphon, the
compound of | a g i

fromthe gr Nsys .

of this inventio ring ANls a o\cycllc
[0013] In an enbodi ment of this invention,

bi cy{6D12] helreameybddmiest & thisimigatomiriga isca bicyclic heterocycle.

het er ocycl e 001 [n an odi nent of this .. .
ah ik G M= A gg'ﬁ)é%“é%‘ﬂf’lﬁy togp PiS i heteggvcle s a

I8 ng of hydrogen, unsubstituted -(G -C
brfi’%g‘il %&?@R-l%d%}%ﬁgéal kyl OH, -(d-C 4)al kyl (hal o), hal o,
cyar{0014]()?41n an@n{HodRdent of CESinvel@idd: and - CH=NOR4; R6

and R7 are i ndependent I ¥ sel ected fromt he
Z130R <p 316 TRgERSNdal seigeiRd RS e STqUP OB SIREST. Itzdmgapmsubstltuted

B s G

-CHEY efOCIEORQNPr i ses one ni trogen atom V\herel n R4 is
selected fromthe group _consisti ng}eof hydr ogen,
ReurfadbRe i figt derlependetly asqigated (fFrsnbihei @irudy coagisting of hydrogen,

al kyl and unsubstituted aryl. [0015] In an
un@ﬁg%ﬁgnt of this invention ring A has the structure:

-(@ 10@1ﬁ11<yl n(@n@ﬁﬂﬁmﬁmﬁJ‘If4)aﬂh/'1($18ﬁ0m\lﬁm, 'CSMhOE ’@@4 AOREG)R4 and

the structure:[0017] In an enbodi ment of th
-CEmaadt i on, R6 is hydroxy. [0018] In an enbodl ment of

the E%%d% ﬁr% ic 3&?’&"%‘31? Egle ﬁli%eg g;ng' h@lo@g}x o 1, gﬁl%%el}l ?ﬁ qsnselected from

th€ glolp o figtod hdogéh, RBsitstitaesad€q-Cy)alkyl, unsubstltuted (Cs-
Ce)cycloalkyl and unsubstituted aryl.

[0015] In an embodiment of this invention ring A has the structure:

Re @ Ry
&)

l

o

[0016] In an embodiment of this invention ring A has the structure:



[0020] In an enbodi nment of this invention, ring Ais

tropane or an optionally substituted tropane. In an
wentmdzeant of this invention, ring A is optiorariug2006/000733

substituted with one or nore substituents sel ected

fromthe group consisting of hydrogen, hal ogen,

hydr oxy, al koxy or substituted al koxy, alkyl or

subd001jt edlmarkgmbocmnkmrw" [thie invsutlimt, IRs is kyfiraxskenyl |

al ky ubst i ted al oa
Sub P E e et et o B R o R an
2%0 nt @ ﬂh@odﬁ’l\éﬁmf @y 111%11tio§1 Ryas Qondeﬂ 8the san&e7 carbon

nt of I's I nvention, | east one of R6 or
aunmtahmgmﬁhmsbmy&doxy or aIkyI In an enbodlnent of

this ent on, éwis algﬁhg hal ogen,. | oal kyl or I
hydr[B | ky n arj gmBedimeRY VR h]fl%g \?é’fﬂﬂa% or gn pptionally
suf njgl)(tled t1]8ﬁ£1%gelﬂ nl'@ﬁ%rlﬁé{ﬁt il Xﬁk?e%ﬁ%ﬁl Ilf%/% Aib r&g%‘nally sugstltuted

odi ne |s i nventi on, IS net
wil? ones ohaloog eubstituen@rsekented dirame mlne gifoup Imoﬁswtmgecmﬁ hynino gedii halogen,
Z2 is chlo odi, rent

hylg\tsoxgﬁglgoql%gg ﬁﬁl}) hﬁllte 1?(0;% A sugﬁgutlzg-ail?yéﬁggggyl or substltuted
a11£e§%2§3akr¥ L0 Ao wféd"%ﬁnyg ar 196511{ 1 (I%’tﬁﬁtedtalﬁﬁnoalk%} OC(O)R4,

antl NHIC{OVR, 010 up eatiodindnt 0 this 1nve11t10n R; is cyano. In an embodiment of
el 7<i Q- 8- ( 3-chl or - 2- net hyl - 4- nj t r gpheny! } 8-azabi cyc|
th]@ frventiqn, s teapl-one 9f Re2r &nioB ,rlélgzﬁ {sjlyél;_qu or alkyl. In an embodiment of

thily 911%\{19}319 XZ'121§ é?é?fn _agélg%b,?lga%oﬁk};l]o? %&%X?&dﬂ/ﬂ T NRNHARED S of this

onit

111*Qanﬁ?z$ﬁlr @6(){82 gl-k@l; ailopya) Bd13alRy11$10hFdr8x eyl 5-Taedrh ynbedizent of this
trile; - -

m""élilpgﬂllol;?ynghﬂz@tﬁﬂé)ﬂ@né [%.1 halogen- - B1 W )%mizowgtqay pt ﬁuwrtventwn

T u
2SR ISh s B O T TS BAT Si vsmien v g oo
andZBisiord- chl or o- 4- (3- e
Jo- hydr oxy- 8-azabi cycl o 1] oct-8-yl)benzonitri

o- 8-[0924- Di Ine@wrnb@qung @ﬁﬁ@ﬁym)ensoazta@ucey@pa{@ 0P fm&a (I) or

%ﬁgﬁﬁalssﬁefgiﬁPgwheﬁ“ﬁ?gg?ﬂgngzablcycl0[3 2.1]oct-8-y

I') - Sniedabamnrapidtmeth ﬁl -4-nitrophenyl)-8-azabicyclo[3.2.1]octan-3-o0l;
<i 0- 8-[ 2- (hydr oxynet )-3-nethyl -4-nitroph enyl]-8a
b| cyclhiom-2-(3jenée gy\(irgxy-&azalz;cxcgoD 2.1]octan-8-yl)-3-methylbenzonitrile;

y| bédé ;L(ﬁ/q ? (? 90 ﬁ%&ro%% azab1lyc‘fo[3% Mo«),t-ég ylt) 5I bl ﬁr’&fb%ﬂ?otntfmle
e <I 38erldld- E@Hr@iﬁS%zéB%}J&Yd[B A-1nbdtrsophemitthylS-aaatbesioid &id;

oct an- 3- ol

2 cﬁa rrrih@rc(r@etbywd.%Wdodax@rosy-&mbw@o[a[?sl]@c@p&ﬂ)t@nyomtrﬂe
1)- % }g}otn{oog eCHFOI‘ (9 n?z’b-hydroxy-8 azabicyclo[3.2.1]oct-8-yl)benzonitrile;

endo-8-(2,3-Dimethyl-4-nitrophenyl)-8-azabicyclo[3.2.1]octan-3-ol;
2-Chloro-4-(3-endo-hydroxy-8-azabicyclo[3.2.1]oct-8-yl)-3-iodobenzonitrile;
endo-8-[2-(hydroxymethyl)-3-methyl-4-nitrophenyl]-8-azabicyclo[3.2.1}octan-3-
ol;
4-(3-endo-hydroxy-8-azabicyclo[3.2.1]oct-8-yl)-3-trifluoromethylbenzonitrile;
endo-8-(2-Chloro-3-methyl-4-nitrophenyl)-8-azabicyclo[3.2.1]octan-3-0l;
2-Chloro-6-(3-endo-hydroxy-8-azabicyclo[3.2.1]oct-8-y1)-3 -nitrobenzaidehyde;
endo-8-(3-Chloro-2-hydroxymethyl-4-nitrophenyl)-8-azabicyclo[3.2.1]octan-3-o0l;
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e
dO 8- (3- Chl or o- 2- hydr oxynet hyl - 4-ni t r ophenyl ) - 8- azabi c
we@ebm[036327 1] oct an- 3- ol ; 2- Chl or 0- 6- ( 3- PCT/US2006/000733
0- hydr oxy- 8- azabi cycl o[ 3. 2. 1] oct - 8-yl ) - 3-ni tr obenzal de
hyde oxi Ie;
e""0- 8- (2-Chl oro- 3- hydr oxynet hyl - 4-ni trophenyl ) - 8-azab
i cyd-6hRr@-64(p ewtlahydosy-8-azabicyclo[3.2.1]oct-8-yl)-3-nitrobenzaldehyde
fo- 8- (5-Chl or o- 2- net hyl - 4-ni t rophenyl ) - 8-azabi cycl o[ 3.
2. 1]%En- 3- ol ; 2- Chl or 0- 4- ( 3-

' o- lérM? @cﬁloﬁ;31%&156&&1%@%124—%1@;@%@%4)4k)aﬁmaﬁam[B i gsctan -3-0l;

?0- Hydr oxy- 8- azabi cycl 6] 3.72. 1] oct -8
t hyI erdos8- ¢5F6h)lerm-2>-mmeth§d+4dmtr@phenyl) -8- azab1cyclo[3 2. 1]octan-3 ol;

5 (fgcg O>I/<]C)j Iél- z n%%—ﬁ%fhoxy -aza 1cy(ﬂ0[?> i {]ogtlji? y}s{m):nzonﬁ‘rﬂaeb cy

cI o[
3 2 1 g;tnfo 81(15?1;6 glsoa%eam%c@aggnz 64%- ?T?I?%Eﬂ@r-%ﬁpdtfé}i@&@ Beid;

2 Cfdi@'b(S—@—HﬁdleX}andhﬂyﬁ-mﬂwl g-mbrqplrmylb%yazasmadaﬁ LY olctan-3-ol;

a n d 222 %r% o(_3 zgn(z’g ?@d@gy%y%?) gggz}f)gll § géalblecyg%?g . 9 Cl ﬁ]o & -}q)e—B -

co- Wﬁ@gﬂbe&o@ﬁﬁ@ cyclo[3.2.1]oct-8-yl)-3-
nzonitrile mesylate. [0022] An enbodi nent of

t h| 52 Ohimmﬂl-(émmde hydmwr-m -recthylr§-azahidyoledt.@,1]oct-8-y1)-3-
car bamat ¢, sul sphate or phosphorani date of a
conpBethylb 692%16%1%}%&((@? orges 3% mula (11). [0023] An

emooz’ d('t33e911d8‘°h fro§r3eh haal! usig%b?ogegﬁs Eﬁ?@dﬂistﬁﬁb

conpos onpr i |ng a conpou
for nmbtayl(bbﬁaonantb raegytme.naceuti cal |y acceptabl e
ex0|8went [ 0024]. An enbodi nent di scl psed herein

i ncl 9831 a st raebosimentegh ithy BVESIN 15 on P 1Sslyr, carbonate,
h
AT SRS RaF R B B8 poUpRecad Sad RSl Kl @ o

fortRgIn.erectile dysfunctlon in mal es, andropause in

mal es, endonetriosis in femal es dyspareunla in
f erei0833] vadimi smhediment efisrlosed shsigly HicBiden| 2 pharmaceutical

an&?g}rt‘g)glr‘:%&pmgﬁ% g?cé)e 33{.0“1%(? éf‘%aml aQ@acipf&rrmlé g:il)ga)?ld} ﬁ}ﬁfx{}aceutwally

acoBsthblBexcipieht i cal illnesses in which nuscle wasting is
apparent, sarcopenia, frailty, short stature,

dwar Wi@% bdye ed@ﬁdjmap‘qcb@éosedrd&gelg, igsludes @ method of treating a
d f
cqg@ﬁ{ogléged%cﬁ%c} ‘f{g) a Bgl %I‘gl? dePéSlgt?né' §g ﬁ&ﬁ?ggﬁiadls r,na‘ltower than normal

testosterone plasma levels, infertility in males, erectile dysfunction in males, andropause
in males, endometriosis in females, dyspareunia in females, vaginismus in females, sexual
arousal disorders in females, sexual orgasmic disorders in females, disorders of libido in
males, cachexia, HIV wasting, critical illnesses in which muscle wasting is apparent,
sarcopenia, frailty, short stature, dwarfism, bone density loss, mood disorders, depression,
impaired cognitive functions, neurodegenerative disorders, xerophthalmia, metabolic
disorders, cardiovascular disorders, obesity, anemia, prostate cancer, and schizophrenia,
comprising administering to a patient exhibiting one or more symptoms of the condition a
compound of a compound of this invention or a prodrug, stereoisomer, or

pharmaceutically acceptable salt thereof.



di sorders, cardi ovascul ar disorders, obesity, anem a,

prostate cancer, and schi zophrenia, conprising
wadmierwetieri ng to a patient exhibiting one or PROTAIS2006/000733

synptons of the condition a conpound of a conpound of

this invention or a prodrug, stereoisonmer, or

phar maceutically acceptable salt thereof.[0025] In an

enmbd@02f@nt &f art &rhbodimerinifithis invehtomvlhelmdiod disgeder isselected from

sel ected fromthe grau nsi st i of. lack of .wel.l...
the, &19@ CeusESing f0 'a@g p? vgq{g E?l}lg,i f.aIQE t b‘{lggr? CRES alawﬁgbglflty, sadness,
tirbddcSINEE Srer?ISnd3ET 1R UE NBRDdirhdht ¥P tBITDRHHABAL the fnehf!itdégenerative

I'nvention, the neurodegenerative disorder is selected
difardam it hselegted ufpom cthe igsdupngpreisting zif e lzbeinsr’di dsease , M |cggnition

. cognition | i rment ,..Lew od enent.i and
St TP Rar T Bt Mo e O PSR! BpBL o e
enhUOYEREAOBF thil ?in@@ﬁt}?&gltb@_ 1%13961%6 rdiéo?c%]esf efsecdieded rdht ﬂhg group

group consisting o ysli pidem a, atherosclerosis, an

consistingnsfudysipidepmnabeatoscerakief amd nohtiddidn. dependent diabetes (NIDDM).
enbodi nent of .this invention, the, caydi ovascyl ar
In gn sBYbgarmGng Of Brisiy eriiony tmoe V@F%@ﬁ&% 143 Selepies from the group

L ' r I .S i al

oo b g5 R AT e S P e AR IR 2

met Hook4)f rotlul ahbodgmsiie piathtg dnesitisni is raIneshod of modulating

conprising: admnistering to a nmale subject a,conmpound
SPEHMALPEEReSif ik RIS cgmplas%g:oqﬂny@l’steémgtt@raeglia&ﬁ%}ecéra ¢pmpound of
RPN Gl TSBRARSALE o8k 6 LAGBELL A e

r epl[80ETTENt Ahhe@itadimert @igetdsed hgremdsiamahead ofigortmnal replacement

subj ect in need_ of hornonal  repl acenent therap¥ a
therapy SORATISING tARMANI SRR IO FDIRCL B2 pRed B @}gr’m%pal replacement therapy a

o FAHEE}PATER Bk FRTBEEL LeablgeeeRimRy sty e

saft@erb@r nonal repl acenment therapy is caused by
orchi ect ony by surgjcal or chem cal neans, [0029] An
embd80HEnt ~ A enbodingns rafi Hhis venides necddond@rppnal replacement

I mprovin scl,e [ h c rhsin jhistering to

tnig Y ey e oREPEr T R RN < Thvent on
or gopreydr UdAn @nfdolIrRsH: SREBREse@ hedeiR NAtIBEL UL ingbl Yof improving
acceptable salt thereof. [0030] In an enbodi nent of

mudelesstieng@rrongmisingeedeninisteringbr @ fehiesitin heediieteaf aeompound of this
R g S L B ot

[0030] In an embodiment of this invention, need for improvement in muscular
strength is caused by muscular dystrophy, myotonic dystrophy, or glucocorticoid-treated
asthma.

[0031] An embodiment disclosed herein includes a method of preventing a
condition selected from the group consisting of bone density loss, xerophthalmia,
metabolic disorders, cardiovascular disorders, obesity, and prostate cancer, comprising
administering to a subject a compound of this invention or a prodrug, a stereoisomer or a
pharmaceutically acceptable salt thereof.

[0032] In an embodiment of this invention, the metabolic disorder is selected

from the group consisting of dyslipidemia, atherosclerosis, and non-insulin dependent



[0031] An enbodi nent disclosed herein includes a

nmet hod of preventing a condition selected fromthe
wgnroesp7ennsi sti ng of bone density | oss, xerophrboaiuse@s/000733

nmet abol i ¢ di sorders, cardi ovascul ar di sorders,

obesity, and prostate cancer, conprising adm nistering

to a subject a conmpound of th| s invention or a
dighretedrOGDDA)s t lorameiesthodimaent, the pirdiqvaselaridiserdsy is selected from the

acceptahl e salt thereof

ExgH S RUERE! DRt E S Bep FE ot LGP BSGE R B fusion
fromppdy 9roup eﬁl‘BB&hﬁﬁ AgcRbediSkinPidRIdeRa method of improving a
at heroscl erosi s, and non-insulin dependentdi abet es

he@th-RDMEd qlunhtgmf leﬁamﬁdatm@nlt seledtesl Gamdthevaroup lcansisting of survival,

. di d | h
g RE o SOl o Sy y Pe e BERs s Py il gpmprising
adﬁﬁﬁl{sféghgrtb a EQIQ §<?t]a AhRbe aF TR nvehiRs &Saeﬂohﬁfgeh Rtereoisomer or a

I nc hod of mprowng a heal th-Tel ated
phetmddetiycadlfy abcap&lbftraxaﬁrthdzreof sel ected fromthe group

eal 0 er o3 Pk SaTBReLfreR daclidip mana of ddiying the
prf LS bEpidRAd arke dxf lé@in‘f»ﬁgm HRFReRALy Q(@ alftRnt in need thereof a

vention or a prodrug, ere0|soner or ‘a
coﬁ’f}@[ﬂi@Oﬁﬂnﬁs inatrtipnac aeppd)dibg ea sarbdisether end phdr@@sAjticAlly acceptable
enbodlnent di scl osed herein includes a nmethod of
élﬂeéi?‘? ng t he progression of prostate cancer,

a c rrpo %%n%nﬂf%o%rﬁéﬁtr@scﬁ&eé HRA%A %ﬁuéieg arlﬁ&ﬁoc.rl BenhR@hlating an

s invention or a pro
andtcge @dacf‘epmié lcom@fisiag pbraehpetht rerploy wdtce pd)mb@mdsqﬂ this invention

thereof. [0035] An enbodi nment, di scl osgs h rgl n
orjaEPdiges? HeRRISHBEr o RASHNIEPISY 26C %%?Ztnt #&eEpt or
corrprl si ng cont act 'ﬂ@TKEﬁEﬁqﬁ@@é Pﬁéﬁ a conpound of
ru

this invention or a pro er eol soner or a

BRbRARaGption 6BiHe)drasaeit able salt thereof. DETAI LED
DESCRI PTI ON Bri ef descrijiption of the draw ngs [0036]
FI GURESG deEiIGUMJalr dspisphdalc GRS | FRERREIS Pk fissue weights of

pr?% at%q sguegthl g s&bctult b QS%QO%H xﬂﬁis{r&é&%‘?t&@&ff’% 3 mg/kg of

thﬂ O ra

te§t6stEr0h¢ Bf o?ﬂfnaw @) endtvarioddoses bflcotﬂfﬁdlmds 9@&5@6 (0b.) for a period
conpound 198RL26 (p.o.) for a period of two weeks.
of[twomekm GURE 2 depicts bar graphs conparing wet

ti SS[“SS'y}e | g%é[ﬁ{E 2 depicts bar graphs comparing wet tissue weights of
seminal vesicle tissues upon daily s.c. administration to rats of 1 or 3 mg/kg of
testosterone propionate (TP) with various doses of compound 198RL26 (p.o.) for a period
of two weeks.

[0038] FIGURE 3 depicts bar graphs comparing wet tissue weights of levator
ani muscle tissues upon daily s.c. administration to rats of 1 or 3 mg/kg of testosterone
propionate (TP) with various doses of compound 198RL26 (p.o.) for a period of two
weeks.

[0039] FIGURE 4 depicts bar graphs of plasma levels of luteinizing hormone
(LH) in rats upon castration after daily (s.c.) administration to rats of 1 or 3 mg/kg of
testosterone propionate (TP) with various doses of compound 198R1.26 (p.o.) for a period

of two weeks.



sem nal vesicle tissues upon daily s.c. admnistration
torats of 1 or 3 ng/kg of testosterone propionate
WO BR)/oms31t vari ous doses of conpound 198RL26 ( pCODUB2G06/000733
a period of two weeks. [0038] FIGURE 3 depicts bar
graphs conparing wet tissue weights of |evator an
muscl e tissues upon daily s.c. admnistration to rats
Distustionr 3 rrg/ kg of testosterone propionate (TP) with

of BT eokas Peiodofiorr Uk SBopH LHST i, U5 ABKETiGR prodrugs.
mBhBANEs, |s€e\‘&i1§0n9§rs |alﬁtdej§/lﬁhﬁh&gt1m @ptﬁﬁl@salt@ of e cé’i’ﬁﬁéhnds of

castratfion after inistration to rats
thmﬁm&mﬂonﬁmnybk@w@f testosterone propionate (TP) wth

vari doses, of  co und 198RL2 for, a eri od )
of t% ueekz\ ‘Tredryg sfeders [fq)@aeqen}@wﬁ&@a% ‘&ﬁ pappnt drug in
vi%rbq%a{%gé af ohiBh 31513 Y &REL QY. inPERAE WiSatidie! a{%gﬂ b soe easier to
stereol s ners, ar maceutl ca Yy accept ab e Ssa
adafinistee thmmhm rp@lﬂenofdrmg'll sThay entyj dor atseanpe obe deohvaﬂable by oral

[Q041] A" ﬁrodr refers t gent t

RSN BReres F @alﬁafrlé@pt dfhfgproan\%. ey 29 beliuigpraed solubility

in PrbfRaddSelA oo ﬁggﬂ&% over tBO ﬁ?xeﬁﬂ &11& t '@(ﬂﬁﬂenﬁ&ﬁy P@c)éd&%s for the
asier to adm nister than t epare drug )?

sefeotion nsd prepesatibe dfisoRatit padireg Byrivatiaks aténdesmsberdatfmoexample in

whereas the parent is not. The prodru y. al so have
Dies 60 BpBarnRed. y Brdiatss et 4850 CONbBaF PRISHE hcorporated

he?é{ff gtljlé]%ﬁé}lg% Zﬁ'tbtrs %%g%ta\{ IC%nl\{(ﬁ?fl oIt a%‘%lﬁ)(f@ gy 5?0&1‘% £:"se herein

incleddsvhbdevias: @oRotteie solbkitity dfuicehoingkk as by tHBepi bgifduﬁa‘s descrlbed
Prodrugs, (ed. H Bund?aard El sevi er,

ch
in dphdbue, ﬁ\kklo?tp%rétl’éw HeParimdsgl + B S L8 (2991))@1 Bundgaard, H. et

enti y, n g
5k G2t MELEDISNITIL OF O G @Gl S by
reftkiRB I thefialire®S by the procedures described in

Mahf ous, N.H et al, J. Pharm Pharnmacol, 53, 841-848
(2009942nd @hﬁdg@ar wro-prugeesteyy . refer N dlerioa@yas, of3ghe compounds

aifRE Al FAFER B o Rioni® B Py MR arowps oo e
hy@ﬁﬂ?zedrﬁﬁleﬁﬁhﬁﬁoiogleilﬁfoﬁdﬁ@nﬂefEX‘&iﬁhﬁ)le‘éQ)‘f M@b-dklester groups include

conpounds
pivoyloxymethyl, acetoxymethyl, phthalidyl, indanyl and methoxymethyl, as well as other

such groups known in the art, including a (5-R-2-oxo-1,3-dioxolen-4-yl)methyl group.
Other examples of pro-drug ester groups can be found in, for example, T. Higuchi and V.
Stella, in "Pro-drugs as Novel Delivery Systems", Vol. 14, A.C.S. Symposium Series,
American Chemical Society (1975); and "Bioreversible Carriers in Drug Design: Theory
and Application", edited by E. B. Roche, Pergamon Press: New York, 14-21
(1987) (providing examples of esters useful as prodrugs for compounds containing
carboxyl groups). Each of the above-mentioned references is herein incorporated by
reference in their entirety.

[0043] Metabolites of the compounds of this invention include active species
that are produced upon introduction of the compounds into the biological milieu.

[0044] Where the compounds of formula (I) or formula (IT) “haife at least one

chiral center, they may exist as a racemate or as enantiomers. It should be noted that all
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di scl osed herein fornmed by the addition of any of
several ester-form ng groups that are hydrol yzed under
wohywiogéxngi cal conditi ons. Exanpl es of pro-dr ugCeasenne/000733
groups include pivoyl oxynet hyl, acet oxymet hyl,
phthalidyl, indanyl and nethoxynethyl, as well as
ot her such groups known in the art, includin
suph-igonzergaod Imiztuesoststesh aze jicjudst Hy they |‘S@)Q12}§ Ofd%ﬁenresent invention.

r SIETBRET e B B R BB R SRR Al & ot
|als R B4, €9%ch, po ¢ areh: a&dﬁyﬂmsmbm t of th
(112@}{'@) es),&%ﬁlrsrg [ %%or?ﬁd}em caﬁ)O %ggrlpgt v éf9%15 and oent o7 e
pré@nbingvEis tlhaddlapn,l oS qfﬁh@m@pqy@ $ ghthe Preserlyingerdion may form
| ication" Roche, Perga
soRfRsv Bk, gt S5 EEEPRY B SO PO BBl LGy uEhrptvates e
inbiR@idin A eﬁ{b%gfn%ﬁ of Bk pERERAHISiogONt &l ni ng car boxyl
groups). Each of the above-nentioned references is
her ej0f45]ncofportatre d Hgrmastutically eadceptablei salEmeffaretty. a salt of a

oS L Tl i e
adf} fs%gé&f:tah@nd?g aBR)%E‘@U'E}QzS bidibAcdlNethiig! asd C;ﬁbpertles of the
m 4] \Were t ¢

Ieu. [004 onpounds of forfula (I
congromfla Ial domehavbodimehtsatite witeiscni acad additibarsaltt t}ne rm;npound
exi st as a race enantioners. |t .shoul d
PloatroR R SO PSR eAe e Srptuad i Bepeip Geids sueh as
| h | n
h}}'gg(éﬂtaﬁg%‘r%lgr 4 %}/(ﬁ&&?&%cﬁém% :E)s Sh?fh%%%lc a‘g}r’cr@m Edlﬁﬁtc %01(1 nitric acid,
ploephpeicnatsd ahd fiior tié.a Phhimageutical waltsacanl 4lyo ﬂva)pb@mnsd bygeacting a
po rphs. Such pal.ymorphs. are i ncluded in one L
CBrRSVRR TR ano B SR SSane: FRDet PO SBP DG Suifpde acids
fo?f J{A]]?plgogpé% d§uc‘3fn15 h?ao?ikesﬁgﬁc | nyed OBuTRY ab@iBik, nicotinic,
of vates MAt >wat er (i rates) or conmpn organic
mSt(th@tiIﬁSmc Stthimesulforad, qﬁoﬂueasmlfmim; daahlcylm anapbthatdesifonic acid.
of the present invention, 045% The term
Plﬂagslﬁa?eﬂﬁe@% t: 631 §lsa e @Btaaﬁri aRMting e BRRO U] ithyaPpscgp form a
sa?t SOTROMN AL \*n‘flgﬁfﬁ all %kaﬁarﬂétﬁl S1t98]chias %rk()d%ﬁﬂ bt &bhb@8ium salt,
an organism I's admnistere oes

arglkalalereagh tngetdlnalt suoh agh Cﬂbm&mbn a/mhgneamrh galo pesa]lt ioBsrgahic bases
t he conpound. In sonme enhbodi nents, e salt is._an i

d.
S ﬂ}casﬁl0&@1y@ar@pe,tl}%@eé@m~amamm¢av SRy lamine, Cr-
Céc Bﬁlélgégh%lgﬁ%yg%ghg a[ﬁ%ﬂhglg?lgmf(‘ig?gtiﬁgﬁﬂ?dg%%@m and 98Q1fith amino

C acl

acids Juyl hORGIMRS J@ﬁiedénd talikeri ¢ acid, nitric acid,
phosphoric acid and the |ike. Phar neceut i cal_ salts can
a| sol0846lobt Af Hhedmpyuipelyet pﬁa@hq;maceutlcal formulations involves mtlmate

mixing of the pharmaceutical excipients and the active ingredient in its salt form, then it
may be desirable to use pharmaceutical excipients which are non-basic, that is, either
acidic or neutral excipients.

[0047] In an embodiment of this invention, the compounds of this invention
can be used alone, in combination with other compounds hereof or in combination with
one or more other agents active in the therapeutic areas described herein.

[0048] The term “halogen atom,” refers to fluorine, chlorine, bromine, or

iodine, with fluorine and chlorine being presently preferred.
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conmpound with an organic acid such as aliphatic or

aromatic carboxylic or sulfonic acids, for exanple
waceisiogg3isucci nic, lactic, malic, tartaric, ciPCTAS2006/000733

ascorbic, nicotinic, nethanesul fonic, ethanesulfonic,

p-tol uensul fonic, salicylic or naphthal enesul fonic

acid. Pharnmaceutical salts can al so be obtained b

reaci0i49] a dhepenmd esiet hrefevavea taheminanmaoisal Withuéﬁmﬁb Rn

an_anmmpni um sal t,, | kal i - metal such as
09@& there 1B et st R o b e o Taafigfe of allor,

h iof

2k ag(ﬁl léélglglog uyga(koglg it@{/og grﬁgy??r‘nﬂ%ghe?%d hetaroatcliof(bonded

tth@htahyig—dé)rtgﬁmD;caadmre 1 isidsgrhlydr oxy met hyl ) mat hyl ani ne,

Cl- Cr_alk )
O S le e ae e Lo B e o
(Kg,gn lﬁ@(@)ﬁu M&#@Rh nﬁrI@ drb ﬁqdegéﬁﬁent[l}o%&ﬂted frofatBe group consisting of

arnmaceuti c formul ati ons invol ves

alkylt Icpabﬁkyln >aryig hetferdat'gé (tbbaderd&ttm«zﬂghcalrlm catrpole)na@d Aptgroalicyclic
the active ingredient in its s |t form t

(béé@qdrtaiﬂuéhtaéulgs“él%&aﬁéé’@ﬁ%q %ch & (Eeen I @%ana%/rglno acid or
a geo R %%ol?c’ulet {{%%aéﬁm aedo %ﬁrﬁ%‘Sf ﬂiﬁsoln%ntﬁﬁuﬁxéﬁby forming a prodrug.

odi nent this invention,
the mosp]oun@myo@tmme,l Bydrmwm bﬂhomdmdmechaseohl zeheo«mnpmmds of the
conbi nation wi th other conpounds hereof or i

prigesb VAR QGHCaR hewswﬁ@eé or B tiesk LB Pé@%ﬁ#t%eséleﬂ ppRsifi,groups to be
us[eg ﬁ%aélﬁ %%Jst én%i AL k& ﬁ‘xééétg ] <fﬁ? fr?ﬂh@ art[ GQI%AC%L régllﬁy be found in

ogen at Om uor i | ori ne,

reldr e B urces sxhdhdalsn@reem tnﬁtl Wuig rHlGEcta\detﬁmlpl lin Oegdngd Ignthesw 31
presently preferred. [ 0049] The term "ester" refer

Eé dnlmiWaey doiSenss MpwhY euss ALY a199(9R)W411°1C@]m°°W%?P§ }’Rrem in its
rgnd R are independently selected fromthe group
lstlng of al kyl, cycloal kyl, aryl, heteroaryl

(bonpwg2f hr ougherm f‘érﬂﬂlaﬁ@’fﬂéﬁlﬂé iithrbekes grlupoytdth has at least one
(bonded through a ring carbon), and where nis 0 o
rip@ B8 Gng An coringated i slestrenairterl andpinstuglesibof FEPRONCHC iyl (e

gt S0 RS U ot

fidkd&¥ihg pGWéi/cQﬁ' k¥ ringd WhichRBire faaﬁbéﬂt phbosfledbdrhatomghg@ups. The
ring carbon) and heteroalicyclic (bonded through a

teririgadaridio) re@mdto\mewrepwndswmcb containgpng Ar Jaotkerpvalgntly closed
.an_am no aci,d, or, a t t

Iipg AP IHSS: ﬁldqmgh? ﬁ‘\ggﬁ tJPIS]an fer eLgO orfﬁhﬁg gg Per %hcarbon atoms.
ThOGedl Ay c@éﬁn@ﬁmh&y daBYNKicliO fr&iar H&Mkycﬁﬂcdﬁn@ﬁ&h rwknnh the ring

the conmpounds of the

backbone contains at least one atom which is different from carbon. The term
“heteroaromatic” refers to an aromatic group which contains at least one heterocyclic ring.

[0053] The term “alkyl,” as used herein, means any unbranched or branched,
substituted or unsubstituted, saturated hydrocarbon. The alkyl moiety, may be branched,
straight chain, or cyclic. The alkyl group may have 1 to 20 carbon atoms (whenever it
appears herein, a numerical range such as “1 to 20” refers to each integer in the given
range; e.g., “1 to 20 carbon atoms” means that the alkyl group may consist of 1 carbon
atom, 2 carbon atoms, 3 carbon atoms, efc., up to and including 20 carbon atoms,

although the present definition also covers the occurrence of the term “alkyl” where no

numerical range is designated). The alkyl group may also be a medium size alkyl having

-12-



present invention can be esterified or amdified. The
procedures and specific groups to be used to achieve
woOhom/ogead7ar e known to those of skill in the arPtcTas2006/000733
can readily be found in reference sources such as
G eene and Wits, Protective Goups in Oganic
Synthesis, 3r Ed., John Wley & Sons, New York, NY,
1 1999 carbbi atoniss Thecalkplograte doié rkso rbei anloines akkpt havdeg 1 to 5 carbon
[0052] The term "ar ti.c" refer 0 »aromati c, gr
ctgp T PAALORENABE BRECS SR it O gu i s efitbns. By
w%}lr 6F E{ﬁaﬁé %ﬁf}ﬁ “t:{i-gq AP HARSR A tEAE RACYSd tCfodF Yhrbon atoms in
e.g., enyl’j and heterocyclic aryl groups (e.g.,
the iyt i), 1. eT ke tikyheliancissdiestednfimotihel grouporonsistieg of mgdyl, ethyl,
pol ycyclic (i,e., . rings which share adjacent pairs of
P@Eﬂb@ﬁ'%@@ﬂﬁ)‘b@b’gﬁﬁ%.ugf?ﬂhéﬂcttéw}a ""”2]&? yclic" refers to
a co d whi.c NERLFSnBPEHOT sUlRfifit&OVR! @Rddb¥tituted.  When
cl os@gﬁ]ngv@}er E%:l(&gr%@,hﬂaﬁlgpt Ratst hé atons formng the
sidectchanehef sublteueritngroap@) ab(ared aseonr ahomws grotine) tisdividually and

_thus distinguishes carbocyclic from heterocyclic ri
1nidp,pqu:1.@;th/ tSﬁ]%c’qeii NGOBaSWBHHECE Ht WRYESTEer o §Y oa&lﬁé, (ﬂlg&ﬁﬁuted or

uﬁ’@%é&%uﬂe& c fr%ya.lﬁ{:eﬁyltr 8§kgsﬂmt&?5xb\9ﬁtlbs-{ﬁ%ecﬁ ﬁfygﬂ substituted or unsubstituted

foar ers to an aromati c "group which
hé&eohail,nsustinltehsdr ansibhigturdobyetdacyleiynghetfroosadyl, Theterocyclooxy,

term™al kyl," as used herein, nean ny unbranched or . ..

heseraaliovely], idbath sehstitest oruwssubsatwtﬁiiﬁ@e?@»ﬁgﬂfta‘teg&f unsubstituted
hydr ocar,bgn, I [ : . . thi

S5 G0 TOB4PY TR P AL 0B ot v

hile, 22beybanoakis, (shrileyedcyldniappseisyhenghorcyly aminoacyloxy,
numerical range such as " 1 to 20" refers t% eagg% : carbamyl

okyscEgming, fretoh @kmr{)ﬁgﬁ@]@yh Te\[-@qu’aamyliOrtgloger emy b dthiocarbamyl,
at ons" a h . al ky / i sh . ¢

R

tﬂi&g@ﬁ‘ﬁoj R&Jthidb@aik) Mabbailyat eielonsdlidnesdfonyheamt esbsittuted or
definition also covers the occurrence of the term

utisbkijtitedairine ingudingerneapnd dhepbstiaiedasmign STy, anfie protected
al kyl ou al so. he i Lzeqcal Ry LRk & alicvl. -
o3 SR TR AT Bl o, Bhodud o
selkyl, Ryiheerdarlp Sosanban -80eebstifiied adlkyl, F@upyheand —SO,-
be designated as "Cl1-C al kyl" or simlar designati onsh.
h@ygroagy. ofyresedrabiyé sseupg, inclode, ot g yih 1Oj g bgiied tonmethyl, ethyl,
there are one_ to.four, carb 0 ' L0 butenv
L5 SR, PRI Bl 0 b, 4, e
¢ bl BelSHutyTeEfYdpen€t, Rytloh@iy0tld, the Sike pVBiprever a substituent is
%@%%ty ,B%so- b}Sfy}f&)}/ psee?!.butigé/”l , and t-butyl. [0054%&? .
dedckiped gs beipg aptidnally sbbtiteied sthabsubshsriams may Reeds with one
of the above substituents.

[0055] In the present context, the term “cycloalkyl” is intended to cover three-,
four-, five-, six-, seven-, and eight- or more membered rings comprising carbon atoms
only. A cycloalkyl can optionally contain one or more unsaturated bonds situated in such
a way, however, that an aromatic pi-electron system does not arise. Some examples of
“cycloalkyl” are the carbocycles cyclopropane, cyclobutane, cyclopentane, cyclopentene,

cyclopentadiene, cyclohexane, cyclohexene, 1,3-cyclohexadiene, 1,4-cyclohexadiene,

cycloheptane, or cycloheptene.
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substituted, the substituent group(s) is(are) one or

nmore group(s) individually and independently sel ected
wonewrsetst i t ut ed or unsubstituted cycl oal kyl , PCT/US2006/000733

substituted or unsubstituted cylcl oal kenyl,

substituted or unsubstituted aryl, substituted or

unsubstituted heteroaryl, substituted or unsubstituted

het €i0036]y| 02X\, “aﬂ@hglf’angacﬂyybfersﬁetzegroug corsiptipg of at least two carbon

at&ﬁ& g;g %!c iq%gr(s:%n%{elt gﬁrg a Oé%}h g%\gggc? tb ?l;;pafif;rlilgyZE@ pn ranched or
brEquh@ SHbsh kgt eﬁl OrydisyRRLd, t uhﬁé&tdr@t’e@a' K@d¥earbon  including

yithio, arylthio, cyano, halo, carbonyl;
dljﬂ.trﬁ@t&fabﬁﬂh@ld;ocﬂthdn&l kykqmeaﬁybcaimmm,s, the y.lk@nyl is a C;-Cg unbranched,
am noacyl, am no cyI Wg xyacy|

m@%&ﬂﬂ@aﬁw l\‘ilrca o HREaPEuAD T n58ioRarbbils O e tom
% E‘F? nam s 1:0 rggronﬂ’u@ g@ﬁbcm%oﬁ%ﬁ@%@?e%ly having five to

oxy, boxy, |socyanato
tv&eﬁvdmmﬁm%rﬁpnmﬁg)ﬂ]blrmgyanat o nitro, silyl,
tri hal onmet hanesul f onyl , and, substituted or,

unsuWQﬁ?]t ut e S, IOREY l%f?lﬁdo RoREUD copgisting of at least two carbon
aialélpl Va Ileés%%ﬁ%ca@%r?@arﬁ(g %?e bdRd the protected

VES xyam no, al koxyam no, nitro,
- SO ploks] . 18 §LUJ@ﬁtdehtJt“Rd ablb’eyihng bBQtsetty lind without a number
-SO heteroaryl, -SO2-alkyl, -SO2-substituted aI ]IS(]
desgmatierr safera iela sg@tlglenh gql@qtqﬁaﬁ om, thq-gmug éqongp yeloalkyl,

arﬁp glﬁgg oarylgfg%}%ggl?rou%m? }Q@Xzﬁrlgg@'u%x qle{e?oearlftgy&g}y bon@édmﬂ}ough aring

csshy! . hexyl, ethenyl, propenyl but enyl ,

cyclopropyl cyclobutyl clopentyl cIohexyI nd. |
the IOiO§%] Widhedoian “alkexssierars &heny §n@é%‘<y?ﬁii’b@dbr§§°bﬁg Hpstituted

ti.onal | bstituted" tha st t n
or, BR{RE Bt SR B?Sa%lﬁ%feéb%*é% G G P gyt
mlsﬂbhﬂﬁte@r&ﬁ&’@t béiRN tR&erred, Nevithemdihoky Chaded @téf‘errb&, and also with
i ntended to cover three-, four-, five-, six-,

diarethysj djethyl, meﬂmdﬂ@bn’é/ﬂrtﬁ@démethylrtg@ bbinsiess #gp E%IP& BF?fel‘fed The

iy By 2 banueberERh BRI e rEENt R e fve o

uﬂﬁ%@%@&scgﬁ@hmﬁgﬂﬁhggptIC pi -el ectron systen1does not
arise. Sone exanples of "cycloal kyl" are the

car btﬁﬁﬁﬂl es Ay ¢Pepropaiiegroay edfeisupan & C(EPePo geanpandere R is as
gy gﬁentene cycl opent adi ene, cycl ohexane,
EXtne, 1, 3-cycl ohexadi ene, 1, 4-cycl ohexadi ene,

cycl [m)%@%aneA “Qf. C&M&lﬁhﬁﬁﬁﬁri@fefsoﬁﬁﬁ] G@OP@ngﬂﬁbs where R is as

noi ety refers to a group consisting of at |east two
defareddwrrean.ons and at | east one car bon-carbon doubl e

gggg{qq%g} :ldkfgli?y*llﬁﬁg’g%%rgs? q %(rﬁ%]%n gtcﬁﬁgf;%afgﬁgggocar bon
i ncl t’tﬂ%@? A “trihalomethanesulfonyl” group refers to a X3CS(=0),- group where
X is a halogen.
[0064] A “cyano” group refers to a -CN group.
[0065] An “jsocyanato” group refers to a -NCO group.
[0066] A “thiocyanato” group refers to a -CNS group.
[0067] An “1soth1ocyanato” group refers to a -NCS group.
[0068] A “sulﬁnyl" group refers to a -S(=0)-R group, with R as deﬁned

herein.
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pol yunsat ur at ed hydrocarbons. In sone enbodi nents, the

al kenyl is a Cl-C unbranched, nono-unsaturated or
wdizeasrsediar at ed, unsubstituted hydrocarbons. TReTS2WE/000733

"cycl oal kenyl" refers to any non-aronatic hydrocarbon

ring, preferably having five to twelve atons

conprising the ring. [0057] An "al kyne" nviety refers

to al0§6Yup doiiSisstfomegnidé” grouperesars tim o%(F@azN%,t gieppanih R as
dé? Ifast one carbon-carbon triple bond. [0058] The

B4 fFEHent "R' appearing by itself and without a

numbgp7glesi Nallfoh8hRI68 drQupPreddtdsh id RSO BRI G ith R as
fron@t Zéejj group congi sting gtci)f Fg} kyl, caycl gial)lsiyl , c%?%l ,Wl
ddfmtéhemityl (bonded through a ring carbon) and

heteroalicycly) .(bhonded through.a,ring catbon

The Wﬁ?ﬁh " al o{?"y}ha??%‘?tg?@s? Or%i‘%g}d‘%n kﬁr%‘ﬂ?:ﬁ IS 5% a [)93%%LO)2NR‘
g1%%§%ﬂﬂ9@an§ﬂ%§tdkﬁﬁgﬁférﬁﬁ. unsubstituted, saturated or

unsaturated ether, wth Cl1-C unbranched, saturated,

UNSufesT2]t ut edh EOkmrtmntyEl rooupr effes rteds -QC(FORRL @rgup-with R as

being preferred, and also wth dinethyl, diethyl,
defpe PPl obut yl , and nmethyl -tert-butyl ethers al so

bei n ef ery.edy JIf F GV, XY - NYitl
e BOBE] PSS BRI RUO Bt SRk R s
ddfmetielete at ons conprising the ring. [0060] An

" O carboxy" group refers to a OO graup ere R |
i s al0ddk i netn Hartipparbangd groyR regsre i BoRyy =%»1§/§p group with R as

ref to a -C(=OOR groups where Ris as defined
dﬂeg]lgg'rrh%l.elrt'0062] An "acetyl" group refers to a -C(O CH

3, oroews} [ QQE3Y-thiocdrbadigl gireiheetas ub aaBOC(=gHdEP group, with R
refers to a X3CS(O - group where X is a hal ogen.
ay @diB4d heceingyano” group refers to a -CON group. [0065]

DR O BRSPS 8 SR AR R R e
herki90t hi ocyanat 0" group refers to a -NCS group.

[0077] An “N-amido” group refers to a RC(=0)NH- group, with R as defined
herein.

[0078] The term “perhaloalkyl” refers to an alkyl group where all of the
hydrogen atoms are replaced by halogen atoms.

[0079] The term “acylalkyl” refers to a RC(=O)R’- group, with R as defined
herein, and R’ being a diradical alkylene group. Examples of acylalkyl, without
limitation, may include CH3;C(=0)CH,-, CH3C(=0)CH,CH>-, CH3CH,C(=0)CH,CH,-,
CH3C(=0)CH,CH,CHj;-, and the like.

[0080] The term “aminoalkyl” refers to a substituent selected from the group
consisting of -RNR’R”’, -RNHR’, and -RNH,, with R, R’, and R’ independently being
as R is defined herein.

[0081] Unless otherwise indicated, when a substituent is deemed to be
“optionally substituted,” it is meant that the substituent is a group that may be substituted
with one or more group(s) individually and independently selected from
morphol_inoalkanoa&, cycloalkyi, aryl, heteroaryl, heterocyclyl, heterdalicyciic, hydroxy,

alkoxy, aryloxy, mercapto, alkylthio, arylthio, cyano, halo, carbonyl, thiocarbonyl, O-
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[0068] A "sulfnyl"™ group refers to a -S(O -R group,

wth R as defined herein.[0069] A "S-sulfonam do"
wgnroesp7éxafers to a -S(=0 2NR, group, wth R asprdeflismmd000733

herein. [0070] A "N-sul fonam do" group refers to a

RS( =0Q)2NH group with R as defined herein. [0071] A

"tri hal onet hanesi 1/ 2f onar ni do"_ gr ou

camayl.o) N mcb@mé»p Qrﬂﬁlﬁc %ﬂ RN;RQfa aﬁ@&e{@@@l% N-amido, = S-
f
Suafggg%ﬁd\?\d t h ﬁ?&{ gﬁ er e| re ?8%@%&%18%%?“"? tlnocyanato

15@1113)@5261{3&1‘ QiitSo ts@lyﬁ tfRﬁﬁbl@hﬂHhhesngmm anl athink, aslwdidg n‘exrio and di-

her ei n. [0074] An "O-thiocarbanyl"”. group refers to

submeteé)anmpp gPuRspangd the motssted derikaiyen dharof: f p@fe%lﬁg groups
r

sl SO B A R PN R those o

skilefrems ait Qné maﬁ}(b@)foth‘ﬂﬂ i3 refereapeswiutih aﬂ}ﬂﬁnel efid Wards, hbowi. n.
[ 0077 "N-anmi do” group refers to a RC(O NH group
wi t HO %is ddhe e Hegterppyclylddsy gytenrird to @pgep three-, Tour-, Phives-, six-,

B BB, el Pat s i, MRS s o 1

3 [BRFSAonldhGodsiftute "tRe Yingl Ky h tefoef@yiScdnOoptidia(lP)dentain one or more
© group, with R as defined herein, and R bein
urghtogedéce bonds| sxtwéfh én grefup waezxawr‘% Bt 8 glomalig|pi-clectron system

d WL h u@}’t\}—{ e‘%er &%Eﬁ%geﬁgfs %Qﬁ'f?om oxygen, sulfur, and

ni@b@éﬁt =0 CH2 CH2 CHR - and the like. [0080] The term
am noal kyl " refers to a substituent selected fromthe
gr oui9083insi <t i jero¢yclynRan RfurtheRngqmtain a ale - RINHROE togrbonyl or
th%carbonyl fl?mctlonail 1éjse R§ nag % tlrlxe}ﬁebtﬁe \9finition include oxo-systems and thio-
systems such as lactams, lactones, cyclic imides, cyclic thioimides, cyclic carbamates, and
the like.

[0084] Heterocyclyl rings can optionally be fused ring systems containing two
or more rings wherein at least one atom is shared between two or more rings to form
bicyclic or tricyclic structures. In some embodiments, such fused ring systems are formed
by a bridging moiety between two atoms of a heterocyclyl.

[0085] Heterocyclyl rings can optionally also be fused to aryl rings, such that
the definition includes bicyclic structures. Typically such fused heterocyclyl groups share
one bond with an optionally substituted benzene ring. Examples of benzo-fused
heterocyclyl groups include, but are not limited to, benzimidazolidinone,
tetrahydroquinoline, and methylenedioxybenzene ring structures.

[0086] Some examples of “heterocyclyls” include, but are not limited to,
tetrahydrothiopyran, 4H-pyran, tetrahydropyran, piperidine, 1,3-dioxin, 1,3-dioxane, 1,4~
dioxin, 1,4-dioxane, piperazine, 1,3-oxathiane, 1,4-oxathiin, 1,4-oxathiane, tetrahydro-
1,4-thiazine, 2H-1,2-oxazine, maleimide, succinimide, barbituric acid, thiobarbituric acid,
dioxopiperazine, hydantoin, dihydrouracil, morpholine, trioxane, hexahydro-1,3,5-
triazine, tetrahydrothiophene, tetrahydrofuran, pyrroline, pyrrolidine, pyrrolidone,

pyrrolidione, pyrazoline, pyrazolidine, imidazoline, imidazolidine, 1,3-dioxole, 1,3-
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as Ris defined herein. [0081] Unless otherw se

i ndi cated, when a substituent is deened to be
woapisiooeml | y substituted,” it is nmeant that thecT/us2006/000733

substituent is a group that may be substituted with

one or nore group(s) individually and independently

sel ected from norphol i noal] kanoat e,, cycl.oal kyl , aryl -
Rt Ay TR be BEPINIG; ISHEE bR ey Erithe, Ry talig, dxazolidine,
m%&#l%?fmleagﬂéz%?ﬁ}{e, tﬁﬁﬁcﬁ 011 32K \ibRhO anB ¥l aAMiBycl & AR such as

al'o, cair bonyl, ’t'hiocarbényl , Ccarbanyl, N carbamyl,

az@bithileear. blattyl (trdpahé). Biadibamy the Mtenviyide chh dmiatidhe position of a

Ssul f onam do, N-sul fonani do, C- carboxy, Oc rng e s .
hefee@gmirBa 2 CAIbER wiga phthe; helrorysiey ah g?rol?enﬁﬁ Sk %PV%HVFS: via a

L1 h onyl, and am no, including nono- and
cﬁﬁogy@é?{?%{%%ﬁﬁ%%kgb groups, and the protected

der i ppag7ives Ii hereeknt dnexptiettect Fagl ds auasiet hameamy carbocyclic

formthe protective derivatives of‘ghe”abovg :
arguiBle 'ingeeit BN@ArESRAOMOIERY T hBgeteln ‘hl] In¢ladeshise ping systems
W@%gig%Y Qtethoo#gl%'g%, 5Irﬁafé ?{agfp@nq%fﬁgyzltéﬁa a?%g% cﬁﬁ Q?%.Sg-adgfgloalkyl share at

apbove. ero

lehMtRBABEmicAl BBAd Sdniceexampflelof s‘arfi™Vigngs idtiide optiwmelly, substituted
and eight- or nore nenbered rings wherein carbon_ atons
pheoglet raphthalentil,  phenpnthrenyls ashasesat oipirabings tiiuoggnyl.t Hlenyl, and

. Ling. et er.ocycl an_qptio [ :

R g0 6T P8 b S9 r BRL IR a2 SO enoid roups,

cNAVRYEVia dnb I i ridd- Bl Ceapboratemb) A1l Eyidhsally ctessngiode or more
ari se. The heteroatons are independently selected from

subtjigents ssletied fronaheterayelhieterpapig dploa Hydraxy o agpdy |cyano, nitro,

bl 5T EFOiPanar PP €yt LRI Gy amisoeio. Cre
al R Bkl bﬂk?lshﬂ@ﬂﬂ,%kyﬂ&ﬂﬁﬁyl§$1ﬁ91§u1w1@1,tsblf@m§t§1§ ergifiisedmehyl. The

l'actans, lactones, cyclic imdes, cyclic thioimdes,
arglygloup cembbarrbstibeted ahthetea lanfder nfegDBaitionst elnorthen gppbodiments,

ri ngs can optional. b used ring syst aini
o SRS SRS Y 36 BaRoR B R s of o
oBEHIVERALHMO bR 4FBT Roff i1Ei%ed! Qof PhehyAl CY-Bhloghd@iyl, 4-halophenyl, 3-
tricyclic structures. In sonme enbodi nents, such fused

hydrorg physstl.e #ehydraxyblaanyb d3-aypiserbenylgidramimeplesnyl, bamgslsiphenyl, 4-
S, RSSOy R bt -
LAY, SRELes AE)bopl o, Tmhesk ot
hydroxymethylphenyl, trifluoromethylphenyl, alkoxyphenyl, 4-morpholin-4-ylphenyl, 4-
pyrrolidin-1-ylphenyl, 4-pyrazolylphenyl, 4-triazolylphenyl, and 4-(2-oxopyrrolidin-1-
yDphenyl.

[0088] In the present context, the term “heteroaryl” is intended to mean a
heterocyclic aromatic group where one or more carbon atoms in an aromatic ring have
been replaced with one or more heteroatoms selected from the group comprising nitrogen,
sulfur, and oxygen.

[0089] Furthermore, in the present context, the term “heteroaryl” comprises
fused ring systems wherein at least one aryl ring and at least one heteroaryl ring, at least

two heteroaryl rings, at least one heteroaryl ring and at least one heterocyclyl ring, or at

least one heteroaryl ring and at least one cycloalkyl ring share at least one chemical bond.
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one bond with an optionally substituted benzene ring.
Exanpl es of benzo-fused heterocyclyl groups include,

woutosaresinot |imted to, benzim dazolidi none, PCT/US2006/000733
t et rahydr oqui nol i ne, and nethylenedioxybenzene ring
structures. [0086] Sone exanpl es of heterocyclyls"
include, but are not limted tq, tetrahydrothio

4/ | [0p9an, TheteranybrtepFyEn'S WopsodiReclae . ‘HP%% o, Caa cyclic
grﬁupg %\11&?1?%9 }‘rt]aé&mg oilgo)%gkﬂ‘x oﬁmﬁ%ﬁi f@%@%?h gﬂﬁg‘?)ﬁlaﬁi!tl%gen atoms, or a
colrffirfizdioy dsfOonel odydeRi @zsutfy aZom|with aypatdi tvey niteigen ritates, and their

succinimde, barbituric acid,_ thjobarbituric acid,
sublstsniepiapiel 25 enzon perhprisiontused WB’@BYﬁsaEquexarﬁﬁlt%pmnFﬁSd via one
oft té% %n% rt1 Ox’m g ?%@éengnﬁlst gl-t‘lg’celﬁg.lé/ll g{d ?? can Ceilnfyr %neI onremore substituents,
selk)éfeﬁofrblﬁl o, BY6:0), idne, cypyo, nitiod Iah@rlalmylo,azcnylll Beg-alkoxy, Cr.g-

1p razolldlne i m dazol i ne |mdazoI|d|ne 3d|q {
allyyl 3 Caisddtozprelleyls, 3-schntinpadked; Ciysllenlaming éH%flsulfenY kylsulfinyl,
oS BR Sk i IR A48 Ay goups can

belfive- QKA ki @k@abered afdhalt eZabdyelie |sjistém§te&mn$gm,l‘ll aB 2 substituents,
azabi cycl o[ 3.2.1]octyl (tropane). Binding to th

whieh sendycthe semn eoradiffersat Fom pnoanhera sHetied Sarohcokist above.

via a carbon atom of t r,.f.or
REPUFSFBIAfiNE o TS, a(% S%?Oa % &%r Ergcr%uc%’f li)‘%t U 3% dmjed 1o,
udstipditutb @ Q8d Imdrd- td}edl%ﬁﬁﬁﬁl&d Rl gtistes tdfefuta; el zufylat, thiophene

i ntended to nean a carbocyclic aromatic ring or rin
bemysthephedyr epxrenls, tméfldlé%m 1@@% @&@é@lﬁdesbeﬂ%@@éolﬁﬂ n@soxazole

stens erein at ast, two i n
betRoSEpIe dRacr onBiie BudiRl iRy bl G5, pyracole
inH8RAM 1@RBoReh§HbERkneD AdHuinSione p?ﬂ@dﬁli&@y@xﬁndlﬁé Yuring bid)pyrazine,
i ncl ude optionally substitut ed hen%1 i napht hal enyl
9 1a

madtMﬁnwlaZMt haéctélmyllazoltefztlr%ﬂﬂ qup,uérrl@ﬁiﬂ Ybénzotriazole,

R T L e R

qQRRRREAE 8 d\udhXABnOf I fend éfBodiRentsNGe %ﬂbﬁ@lﬁb@d ﬂﬁfhalo hydroxy,
and optionally carrying one or nore substituents

cymeb e ad-alndre hetlbylobydrbxy-C-trelieh cad ?mmqnﬁi a::alkmly dr oxy,

am n&ogifan%‘fhem O gk e{l ”?‘n;u%%ntgmr%lé .k‘olé%iated” as used
h&%@%l&ﬁﬂcﬂ@w c%hﬁ%hﬁ&bl $rapy ﬁnveﬁ‘ﬂl&y b&iKg Beawk other dissimilar compounds

['sul T onyl, fanmoyl, or trifluoronmethyl. The aryl
with mzlnclcﬂn dompsuind;st aftth¢ edventiornt e npan@llba&lﬁdsb@atem their natural state,

sElBt il ReS bhdreoF PR CTT bh 2 e baind Qo1 078 or 20%,

| t
a1?tf(1§1813t gif)e/%%lyad't %éalstg% (@g E§ 75%Q3|f Elgaergﬁﬁgﬁr% @E@hﬂ QF alpiv¥hts@iple.

c§nﬁo?1ne phthalazine,

Synthesm

[0092] The compounds of this invention may be synthesized by methods
described below, or by modification of these methods. Ways of modifying the
methodology include, among others, temperature, solvent, reagents etc., and will be
obvious to those skilled in the art. In general, during any of the processes for preparation
of the compounds it may be necessary and/or desirable to protect sensitive or reactive
~ groups on any of the molecules concerned. This may be achieved by means of

conventional protecting groups, such as those described in Protective Groups in Organic
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hydr oxyphenyl, 4-hydroxyphenyl, 3-am nophenyl,

4- am nophenyl, 3-net hyl phenyl, 4- nethyl phenyl,
wG-20mstnesty phenyl , 4- net hoxyphenyl , PCT/US2006/000733

4-trifluoronmet hoxyphenyl 3- cyanophenyl,

4- cyanophenyl , di et hyl phenyl, napht hyl,

Clgq%?z?t?ﬁé%?,%ﬁﬂ%l}gﬁhydr o é}qﬁg%ﬁeﬁ&% and Greene & Wuts, Protective

h VA, P! r gn- I I 1
G%) /gg rlgz ?I’gcfbp% %} PJE?ZE thr)llma"ZVgP%’;f %e &1 1]99Y RAB&Y lare both hereby
indorp@rateddieydifi by hdbﬂ&nb@liln)th@h emtyrbty [’Iﬂﬁaﬁd)tedztmg greupy mgeh¢ removed
context, the term"heteroaryl" is intended to n_.a .
at W@V@é%lsﬂbseﬁld@ﬁﬁfaﬂ% ugipg WIMr@OWﬁeﬁ% fhoie SYEsHR chemistry
tlans%qx%aﬁ B'leg{st%eﬁ 1ﬂg Egﬂ cﬁﬁd@%?éj Kb iR art and
eroa t rom

nnre group conpri si ng

1n611hlﬂé Q,Qgintho&au bésdribedamd RoXyageck, (E&)ﬁﬁ%herﬁuret @egama' dransformations,
the present context, the term "heteroary npri se

VCHS@dthhﬁﬁa 5139§?>eﬁ% Tnhigaaptie, aed 4 @&éIICZ%‘fé”aaP{/IReﬂgﬁﬁs Pl Organic
I t I
Syln?}ﬁézgaigpoﬁglg dt o:]ggl{]sy 1955 n\gh cf aré %8‘31 Bér\é?y hf?ctogéoqgtw' herein by

eter dary ri

reR@4RE B MERtEntifdtylg, or at | east one heteroaryl ring and
at | east one cy cloaléé ring share at |east one
cheni0893] borde p@@goy}n toé far W\Iﬁ (hendeiopanip (i) pan be prepared starting

er st to, rel a e to arg r
S OHHES] AR B B garor 5th FufSelnat, 1 B B patatyzed
arfn%lﬁc Ruble8IaNc aliBfRutidd oft acmeﬁaiivltﬁ rth@fappft@m@teygﬁﬁleoD to get
sul fur atomwith up to two nitrogen atons, and their

Cmpwnds of td gasemleformalg Ipwhere Ria%d JyZi-de- ResBa Y1, Yz are defined

[ ted via
oA Y H5 e DB o RS R S0 R gy o
hd¥ag. Ahe 'HP&%S§H1|§§ b R Dut B4 Gt Solvm,ad. an Y&fc@é}/\zem such
am no, cyano, nitro, alkylam do, acyl, Cl- 6- al

as-t61-uea¢ Iaybtpm@ﬂe,ebdmy@neo sipahiiey DMS@, ‘EHE reir RO4F Wth a sulta’ble base such

anIYI{&%I‘@lu ﬁg&ﬁﬂnﬁ Lg{ﬂ%lfag?%;?slsf gnﬁ/et %ec c{}& sult Ih(;\)\?fndhl also can act as the

ba%Q?Odm@%écuoH%ﬁ\y QREN 2870 WRSpEAlreD Befiets - +ENAC and +150 °C.
menbered aronmatic heterocyclic systens carrying O,

Antemamvezy,sr.hdamcmmeme aatriashout anddyenichevaya isadistias at temperatures
d| L{@ t fromone another, selected fromthe |i st
epresentative exarrpl es of heteroaryl groups
lnclude but arg not limted to, unsubstituted and
nmono- or di - sub-tltuted derivatives of furan,

benzofuran, t pbeffie, benzot hi ophene, pyrrole
pyri di ne, i ndo oxazol e, benzoxazol e, isoxazol e,
benzi soxazol e, i 20l e, benzot hi azol e, isothiazol e,
i m dazol e, benzRyi dazol e, pﬁaeg_c}))%,
C ,r S
) Base
or « + Y1\':/Y2 —_ lorll
H
Zs Z4
D
Z3 Z
R4
CI
Scheme 1

[0094]  Alternatively, compounds according to formula (I) or formula (I) can

be prepared by introducing the amine D through metal-catalysed (e.g. palladium or nickel)
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i ndazol e, tetrazol e, quionoline, isoquinoline,
pyridazine, pyrimdine, purine and pyrazine, furazan,

wa 2868veadi azol e, 1,2, 3-thi adi azol e, PCT/US2006/000733
1,2,4-thiadiazole, triazole, benzotriazole, pteridine,
phenoxazol e, oxadi azol e, benzopyrazol e, quinolizine,
ci nnol i ne, phthal azi ne, qui nazol i ui noxal i

lsoplgife b oToRt 51 APHEIYABGT MoSeHcs T Srapgudonat eyl (e

n . . '

B S il 2] RonditeiZ); Bl ?ug}[ftg%glﬁ%ﬁ%ﬁ%gﬁ%?mﬁnmg’ Angew

Chdy) Uhtf Fgd 1998, SUb3048n2063t Yying 8 Blidheeh]d, Ja@dgdnosmh&lhed‘hem, 1999,

as used herein refer to the conpounds of &9& qﬁhnék? VCH:
57ei Wg‘i -F46s eHertwig Har Moaéelswiﬁzwaﬁmz:o%@eféas Goh ley-VC

ounds r | d )

W O 2100 & PRI TR g TR e, 581

584“"1@\%1*1%’& Q'ﬁﬁﬁﬁvhﬁle g 1AS$120035% 79%795)’/0Mﬂ:&%:atﬂyzéﬂ)%mnanon

and

preferably at | east 50% or 75% of the mas
reytionsnghelso bk parfgrm@hmscb‘mmlérowgymm@@ﬂ@n (6o92ng th gl Org Lett,

TR0 A5 URYCAY BTSRRI e i

edi®ddpods. \Ways of nDdlfylng t he met hodol ogy i ncl ude,
anong ot hers, tenperature, solvent, reagents etc,
wi | 1[0B85Jobvidiesnatively homapasiils hesdrding tchformpta (I) or formula (II) may
general duri of the processes..fo ar.at.i
b remEed: i s R ORI, ARG des iy e 20
p#o Rlafd ﬁ?&ncﬁ@ﬁbﬁ Ifid Ya@mgrag&ﬁ%g 5hen & SeREeON vititye RE, 2.0€,, 73, Z4,
?ecu | es concerng hi's may be achi eved by neans of
Rg dy &ns Yoned defiretlexstabage @Toﬁqpsulas@mnéiﬂb haysae suitable precursors
des rlbe in Protective C} an cChe
thpiat, LB oSt S PR Se BoRaye NG Lk gmples of
teChid €, GOURSIdIin Qi8BNE G, DHMARS bPomiheNdt iodine, or a
k%%ﬁ%fggﬁ%gﬁs&‘yfll mhlcﬁﬁgre bot% ‘her eby i ncor por at ed
sulfonatene.py tosylatr enmesylatet dneanotbntl@avetgygrom davoriogdbe reﬁigtlon The
groups may he renoved at. a canv nlentlﬁ Sed ent st

regetioRg's ROPKIHRIIV GRS Pt HETIRE (b Baper diny 8f HERTY Shs in an
inbft N8N BAITALION SISy IctIaNAL N8P ! 4LAGhiBNB] | GADKECO, in NN-

conpoun are kno e art and include e.g. those
didesgoifoheanide. Rhe keactok is Gpivpile vemsidvert @ trmpegatures between room

Transformations, VCH Publishers, 1989, or L. Paquette,
wg@?@“Eﬁé?%ﬂ%béaia of Reagents for O ganic Synthesis,

John Wley and gqns, 1995, which are both hereby

i ncorporated hetein by reference in their entirety.

[ 0093] The corngp®d $ of formula (I) and forrmula (11)

can be preparg arting

Zy
Ri Re R7
E base
ORIl
or Y L—Y, Yol
NH,
Z, z,
F
Z3 Zy
R4
EI
Scheme 2
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from hal o-substituted aromatic rings such as C and C1

(Schene 1) by base catalyzed aromatic nucleophilic
weubwtoréati on of a hal ogen with the appropri at eCamisom®eD0733

to get conpounds of the general fornula |, where RI,

fZl, Z2, 73, Z4, R6, R7, Yi, Y2 are defined as above

or formulas (1) and(ll) are suitable precursors

ther[@@%] andhx SPBIPESErREHEE RTINS Ao PRSIy iable or
m% F’v @ﬁ%ag arec%rsdﬁ%goﬁ‘éuﬁé%@)&oléé% YSBbse mgth e RIS Shibstituents Ry,

rtrile, enzene,

7di79x % a&k@ﬁr RYhd ®; rhiyFeash tbb 1ﬂd1$id1tuh1a)birﬁrokia®&el & oh appropriate
pyrl DBU, and using an excess of the secondary

stmqf@ae(pmpamncm @fdh@:a@m%mda@%\@msﬁ@ﬁdur?ﬁ 1‘?‘@%8%1ih8 fiterature.

e@ﬁgﬂl vel %ﬁoﬁ’é Se[ggt ?‘f“g% l?oe § Ofgdlﬂg%t m])qg Wfich R, is

n1ffb %28/ \I‘&elbd'récﬁb“!y alhéstal ﬂitrah@llifﬁm%&ﬁ)ﬂbl el déperited 30 theQiferafire, using
Scherre 0094] Alternatively, conpounds according to
HNO:A1:58: @r pther mﬁthod@lﬂspwn 110)th@s=&r$k61@dpm dared by

oa | G080 ComboRiS st AR (R o FRhRIG0 G v 21, 22, 2
or?@Pé@H’(a’l@eﬁ' Ma%%@%ﬁéﬂa%&?y RRkdcal Qllzalldgt%ﬁaiﬁmhabmodi yléscrlbed in the
, | at'e-, nonafl at e-

llmmb,amsaa§]3hsarl dtrenictheds ke tpghospesiylledHartheary, Alternatively, an

a@mm&qlﬂ Sl?%itl&t@(%ﬁlgﬁa?-g?ﬁe 2)%%1@5;?11‘ ce%ggg ggg%dyﬁt%%a %Eg-derlvatlve
V1E|%r<flé’¥oﬂsdtf&nW%Hﬂg%&%ah@ﬁe%%@ﬂ&lol@y%ing Jodivm nitrite in acetic
I ey-VCH Wi nherm Ger many, 2000) Cu-cat al yzed

aoﬁcBur:imth;llod)aethcaatc,ld @ng thememotedz‘@mlz e. g4w1tbg@xafgg)4®phmphpglc&md and
Buchwal.d,

degamppsitigy gR&l%e{p%\gl}ng gfle?g OPTS‘H{;{}% ngl?oﬁ%)glerayaggeéeW Adcock et al., J.

e r \'4 r
AR AR G ARl M B e

1tsmtmtpjorat ed herein by reference in the| r ent| rety.
E ?g)gg)}ﬂ ?AI]O: ﬁ{ﬁnogﬁéq\{l%@/ﬁﬁf@? Oung%awiada a (I%r n Wﬁlch Ry, Z4,
%jSI rﬁ)g%én?et adlo Sé@ﬁﬁhf{%t ?@C%Rl 1l f b@%%?a‘f’néill ey F@Eé‘céﬂ?&d cyanation

appropriate unctional al kyl ating agen
frsﬂihowﬂreelbbrﬁ@i’genﬁuﬁs, woeridesRAlte#han &ZHa]Z&rg,ZA Or. Cham,, 2000, 65,

o) o S oo el dge e e 47380z, n661

1%@@%@@1 af Ul aRhfidehAGOELHRT bRkl Bhd IcAfrides (Arvela &
Leadbeater, J. Org. Chem., 2003, 68, 9122-9125); where all these reference are hereby

incorporated herein by reference in their entirety. The nitriles may also be obtained by
reaction of a halo-derivative or a Sandmeyer diazo-intermediate with cuprous cyanide.
The aryl nitriles thus obtained can be either converted to the corresponding tetrazoles by
microwave-induced cycloaddition chemistry (Alterman & Hallberg, J. Org. Chem., 2000,
65, 7984-7989, which is hereby incorporated herein by reference in its entirety) or
hydrolyzed to corresponding carboxylic acids. In addition, compounds bearing carboxylic
acid residues can be accessed from corresponding aryl iodides, bromides and triflates by
Pd catalyzed hydroxycarbonylation chemistry (Cacchi et al, Org. Lefr, 2003, 5, 4269-
4293; which is hereby incorporated herein by reference in ifs Aentirety). Compounds

bearing aryl amide residues can be accessed from corresponding aryl bromides by Pd
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| eaving groups Li and L2 are a hal ogen atom e.g.,
chlorine, bromne or iodine, or a sulfonate, e.g.,

woasysloaéxa7or nesyl ate, or another | eavi ng gr oupCT/US2006/000733
favoring the reaction. The reaction is conveniently
carried out by stirring the reagent under basic
conditions in an . inert solvent,

catilyzee propsrEioRyRten Reenpisra CWep At s 11 ¥g Ghen. G, 6232-6235;
wll\f%ll\@ I{E%l%y béoq [:&E{ydqlg%egg Ef delifks eﬁmtel}"??' B da¥boxylic acids may

carr ewma1r tenperature

beaRgthe? UediCatizel &b@t&s Zi}Oe%dlcaTmmppn apadtmne @t eoupling agents
materials may be commercially available or may be

methadnlp@sawealt desceiberinithe At hodol ogy di scl osed in the

[alnfj e[@é(nay € agﬁ) %g}é&%ua%g{)@fl% ulZ{I o duc eé % %%h&h 2 25

oraRP ra(:lcp B{@.Rg ot @QENngR& h&yﬂfeepapﬁécﬂ oy difect gl GuilﬁqmaUmﬂ dy use of
| owi ng procedures known in the literature.

o@emmqqldsﬂ isorcttl, iy or Fllprasplpheniy agid P’bPWQYOEXSF% 41 A sulfonyl
ch}Q’h {cf ail“ FI% ﬁul?%}yk Sf;]lgrlga F?nbﬁeegtgc%ﬂg& g? agcyl ﬁﬁ %f §tbg r%a? dlazonlum salt in

thé'%ﬁ%ncw\@/c ROEhREidet h@t&rnﬁﬁbél?,dﬁllkiﬂ@ll\ﬁhlbﬁdéd‘l 0516 be prepared by
skilled in the art. [009%1 Conmpounds according t
addigiom At Qal (fororng aswiinie 20id yal)) 4o @pi giftat pomplexeis. %anar}ﬂlﬂ““m or

o Srg detep o B R B aRFPa M p SRR L RIORE SHEDRIL Bers can

beO itginedBY hedsiok RO\ slfonboaBosdds|Wigt allcﬂhdlhleSLafdmc acid esters and
Alternatively, an appropriately substituted

subiohdrhides bmeuvm@cﬂurpmal askfoh suléenyl ehloeides. fplones can be prepared

Fl@ﬁgﬁg%é y\{aﬁté?vgxaglo Gaorgé%zcg)tnipg’oat Iiij?ngvrl]tgfs(rﬁ?tr gylnlgahhg tbgfereac’uon of
alRA 1h1i8Es Bf EfiFdsareamal hi§1 aglidate 28Hs tﬂjfeéﬂdﬁtﬁﬂprd}n‘g/h&rh reagents to
€.g. wth hexafl uorophosPhorl c acid and deconposition

sud;i&mylhéﬂqreks;bt bnoxidatian afghiopheniols- t he fl uoro derivative

386 @gg %ﬂo@%ch%}q%?%ﬁgm §f ﬁOép’%l- %88911 which Z1, Z5, Z3

f K
o EE R oL A ko R Sppmipagnagssgis o

the noﬂe@mdmg hmdr,ox@@\]m:ﬁsah@s of:b}mzylm mglgqbﬂgpqlﬁe@sggbed below.

or onR4B2Y ( ACEH AT PRI B gormatis G b Feet (1035 oBich 21, 22 2

%@ ggveg %g%?nﬁ%}r @é"%réyaléglggrgﬁﬁ Z%?éé?gﬁdlﬂg i8y1 RfdiRk by Pd catalyzed
acylation chemistry (Cacchi et al, Org Let, 2003, 5, 289-293, which is hereby
incorporated herein by reference in its entirety). Alternatively, they may be obtained from
the corresponding aryls by Friedel-Crafts chemistry (Read, J. Am. Chem. Soc., 1922, 44,
1746-1755, which is hereby incorporated herein by reference in its entirety), or by
addition of aryl-Grignard reagents to nitriles (Whitmore et al, J. Am. Chem. Soc., 1947,
69, 235-237, which is hereby incorporated herein by reference in its entirety) or to acyl
chlorides (Whitmore & Lester, J. 4Am. Chem. Soc., 1942, 64, 1247, which is hereby
incorporated herein by reference in its entirety), or by either Pd-catalyzed (GooBen and
Ghosh, Angew. Chem. Int. Ed. Engl., 2001, 40, 3458-3460) or Rh-catalyzed acylation of
arylboronic acids (Frost & Wadsworth, Chem. Commun., 2001, 22, 2316-2317; both of

which are hereby incorporated herein by reference in their entirety).
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1664) as well as by Ni nediated cyanation of aryl

brom des and chlorides (Arvela & Leadbeater, J Og.
wGChew0762003, 68, 9122-9125); where all these petaIS2M6000733

are hereby incorporated herein by reference in their

entirety. The nitriles may al so be obtai ned by

reacti on of a hal o- der|vat|ve or .a_San

ro. . :
i 8103 or FOMPRIBISACERIIREP SUE Ly B PUBTTH I i phich 23 Zz, Zs
[ n r t -
L
ba@Nd?lea@i@d)lt l\)\ﬂﬁc}pﬂlambstobmn(a%mlw neailaBlchal higebg obthined hy reduction
Chem, 2000, 65, 7984-7989, which is hereby
fremca rrp@p-gile@@atﬁ/@r Bfepalgy i fdescaibed ahevet gmggtq £ e&gxe)@ [ickel and

(6] ar
A 75l S0 B A A SRl grovp can e
inGadudeg f@l@@\ﬁﬁlgﬁﬁe faraeneaiode S reliritgd abyle (Sudlientesl) or by reductive
brom des and triflates by Pd catalyzed

alhl}l@l&l@(@@m@ﬁy?éawaﬁﬁlscHerﬁmst?@e”(G@Rfohi”@t 64 20@pgMilovic et al,
Syn @szrs,pglsgf e é? h éﬁ%f 30 {; ZE?C% gww‘lhch' %reh?ﬁ&%%% t111001rtp05ate:d herein by

re erence 1 n |

refeRERe ¥ e iR@AdtNg 0PbyY dehgtHati@e hiR§latite Rica s Kelmck:ﬂms Elem. Soc.,
from corresponding aryl brom des by Pdcat al

1956 Aok BoRybun kil ot |Q/’16(W\§ﬁcet19é4= 463 163 .cpoth of which are
o Op PSR e PR e per 2 Bt k) AR g pyrpappgs of s

g@ﬁﬁ?’éﬂo'ﬁé s?ﬁfh@§zé‘@ﬂoﬁ%oﬁ’é§ﬂoﬂ&fng%fdﬁi@ﬁdld@ﬁy ta-catilykes coupling
assi cal acyl ation reactions or coupling agents

(Amaﬂlllac&i BluciyyaldeOtg. degc20bed, 20774 2E Saphich[ip hegby Incorpor ated herein
CRIBRRTS, 875 Eh00E.L ST R ) 2 B Sy ) B,

fa%Bﬁ %lpi cf(y %sez%gn ¥, 9953, 0978t 3y vikAta @t & J. Chem. Soc. Perkin

once trat e uric acid, SO3 or chlorosul pI ionic
Trab.d1,02000y [y d9@1-290% Nigam &uWeednd, L lil/er dec., THE7, 2000; all of

whigh g eisGRITGPAPRIE RAITAE TPIFEER bR S Foumyaon (Hirst &

CGM0Y @@em'%'o eng %'WIS?’@ (?%hﬁ@ﬂmcbﬂzé%'%@slwwbeﬂll Guthrie

repare by additi’on’o ormng a sulfini¢ acid
etSe&lJ (Fc)n UoCaeryl, 1993, d11, 210982 22e8l] o€ whichaary hereby hicarpooated herein by
ary ard reagents, foll owed by reaction w . .
relbcgr it TEHN SREE %m@%ﬁﬂﬁ@%s/glé?@a%v AR dgeiipe amide

s@gft?lgntg Qng; bd I%%t llrgdf HB% 1)1? rﬂaﬂ?%r élﬂoﬁéls gﬂ@éu%sm either by Pd

d ES ers an onam d are conveni ent| y

cd¥1eRAr @dn f& BuchWAIIONYAm. Cdﬁh@ﬁ i Sbes ZOSQJ,I 126643604 Qevhich is hereby
prepared Friedel - Craft type reaction of aro

ingouppeaterkereintty refprgnsayn ith antingea or by Guesstal Y?&gaaaflgﬁr%hemlstﬂes
ol % P SR A PR R e
h&W¥in®yi :8RtdeB iDfs &ftirephenol s.

[0104] Compounds according to formula (I) or formula (II) in which Zy, Z,, Z3
or Z4 are SRy may be obtained from a suitable halo- or pseudohalo precursor by Pd
catalyzed (Li, J. Org. Chem., 2002, 67, 3643-3650, which is hereby incorporated herein
by reference in its entirety), or Cu catalyzed thioetherification chemistry (Kwong &
Buchwald, Org. Lett, 2002, 4, 3517-3520, which is hereby incorporated herein by

reference in its entirety). Alternatively, these compounds may be prepared by alkylation of

corresponding arylthiol precursors (Vogel, J. Chem. Soc., 1948, 1809; Landini & Rocca,
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[0101] Conpounds according to fornula (1) or fornula

(') in which Z1, Z2, Z or Z4 are al koxy or OCOR4 may
woeodoypexaal | y prepared by WIlianson et her synPOegisS2006/000733

fromthe correspondi ng hydroxyaryl derivatives or by

acyl ati on using nethods descri bed bel ow. [0102]

SANER s 558 B0 P, i o
SRRy by A e byl R s

m¥h&Ebbthined 6 epydidtanafvenanetidensl skies (Sdrettasrmd Nicha-Screttas,
its entirety). Alternatively, they my be obtained .
J. {QrentCleis, @3%’ .&Sp a)(pﬁjli-h(ylaw;cil 1§)§,aeqc Y dernogatad prgrein by reference in
.tchinuggry (Read, J. Am Chem Soc, 1922, 44,
WSPR82755, which is her eby incorporated herein by
ref eeosie | Puith&nR, istefing fro@rarybragiticsiaad i@fides, employing alkyl
aryl-Grignard reagents to nitriles (Witnore et al, J
lithivin @ivbalkyldgignardzengegs, hajogsnawral explange icherpistytsgn be utilized to

. |ncorpqrated herei,n. by reference in i entirhet :
B BB PR el R RS SIS OEL00 o
-SEON(RLOAR, -BORL2EARWNZAR (XS= Ber@hy incor por at ed

herein by reference in its entirety), or by either

Pd- cl@l86lyzedn (GasBén aan @G sty el furpttapalityntmayeche  further

Eng)., 2001, 40, 3458- 3460 Rh-.cat al t] : .
S 0 B ACEIIRE B VGOt KRR S Bhlorde, o
cai&?g]t!g@}m anhy?PRL to 2R A& foéiém;ﬂfﬂeﬁ iR cHéthe B bgramihe behgohol K,

pordted herein by reference in their )
whart iRseetngd) Afyd 23] efiDedpo uadsmantcwith iformula (B or dernaplg (B, ¢n is OH,

for a (I | n_whi i, Z2,.,Z3 or Z are |ower . .
Nhor SRS H e N heBS A ey ob S Bufareil ¢ peieagnd Rais
detfiel FI{] Eht REBCEYES AT (D GAUTRYIIP Thé SSHRBEE isdybi¢ally carried out

aval ['abTe or may be obtdi ned by reduction froma i
ushig rao- ebaress af | the guykpag exens adeé st silsede divsses-gusiriggylamine or

£e.g. ey ni ckel and hydrazi ne. Pd or Pt catalysts
RGOy IO X FLPRLOP BNy &-2n DR NOSRY b BRPLGH between

' %ﬁ% ' BATEOAE! ROES aREMASRCH tReBarboxyli
Ozggégg%gghe 1%§H%ﬁﬁﬁggﬁ?i%ﬁct§§goaninatign ?Enerson 8?‘O§ylc
acithhblédes, and cArhox@hie avid Sobydrikie88the @Gingg@dchol Mhayobd ecydated using a

al , nthesi.s, 1991, 11, 1043-104 o} j e .
conshab} S HGBH oA AR OH T S hAIEE PR G HapCL. “Tie reaction
s - i i | Qi hnjoeagent i
R o C A e el
arlChernsoBeat, el 2dichldfomellgas, attrotempefatwhibetweand ‘kba@cbyoo °C under

i ncorporated herein by reference in their entirety).
dxgandifighal |y, conpounds of this type may al so be

synt hesi zed from correspondi ng boronic acids by
Cu-cat al yzed coupling
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(Antilla & Buchwal d, Org. Lett, 2001, 3, 2077-2079,

whi ch is hereby incorporated herein by reference in
wOReoeaédtrety) . The ami no group can be further PCT/US2006/000733

derivati zed by al kyl ation, acylation (Wl f, Liebigs

Ann. Chem, 1952, 576, 35; Yasukara et al, J. Chem

Soc. Perkin Trans. 1, 2000, 17, 2901-2902; Ni gam &

Weedon, J Chem Soc, ééi?, 2000; all of which are

her eby incorporated gereikn by reference in their 0

entirety), formydation (Hirst & Cohen, J. Chem Soc, )L

1895, 67,)83@, A ah & Kuhn, Chem Ber. 1956, 89, 281 Z; Rs

1, Quthrig et al, ca@ o Chem, 1993, 71, 2109 2422;

al | &1fyl-wHi are hereby jncorporated herein Y

referencen n theirpentirety) or sul fonylation.

Alternatively, comfioundscdpmgirstgeatmi de substituents

may be obtai ned R4 onPHui tabl e hal o or pseudohalo L

precursor either by Pd catalyzed (Yin & Buchwald, J

Am Chem Soc, 2002, 124, 6043-6048, which is hereby Z;

i ncorporated herein by reference in its entirety) or _J Rs

by Cu catal yzed anidation chenistries (Buchwal d et)) al £ ﬁ

J Am Chenk Soc, +2@Q2N=324, 74217428, mhich/h?

i ncor porated herein by referq&gﬁ inits entirety).

[ 0104] Conpounds according to>¥6"fila (1) or fornul a

(1) in which zZi, Z2, Z3 or Z4 are SR may be obtai ned

];;? gﬂﬂgg'@gi E %que% Q@elgf, ar%iné?rﬁsé’eolf %Bzggblofgggt?@g&%@g%e ﬁﬂylated using
atVBhzBpriifte RAGERN 2ERE PAICR AT LT Béavidpy gfoap € ei8 Gritalily a halogen

its entirety), or Cu catalyzed thjoetherification
atomereist chloikaobrgméneBar hedingl, o1 gulforate, e.godosylafe or mesylate, or

aq%gl%eg Il%a%gn% gr\éﬂhi) ?!é‘voiél?}lg Fﬁeref‘%% t.i(%nglc?ﬁé) Pe%?tlticglgllst}%hts%ﬂe}%rgw carried out by

erna

stRAAP AieNdSe AR Ynd® tRsE REAEHRYinainkiér@bdloent0t.g., diisopropylethylamine
correspondi ng arylthiol precursors %ybgel, J. Chem

inSwetonit8kg pr K300; i Aidddimietigyl Rememidy ihpsescton igygically carried out
565- 566; I%(lén- Hoi et al, J Oqg. , 1951, 16, 988;

AP IR ﬁW%lléOﬁ‘EF@BBGIFWzEeo%’&o ated herein by
ref e{(ﬁﬁﬁf | rtdREinkorENtitekdteY,) -exOnbRi&RL iV & cheme 4 by tropanone
al kyl aryl sul fanyls may be obtained by irradiation of

ddrbntienét, ol be andifiddkeneslu¢®or eniraommging any primary or secondary

M - ttas, : , 1978 . 43, 1064-1071,
R Rner B8 T oI APLAThEPURH ) A ErBr Ut e D or
fdgltnﬁl& irety). [0105] Furthernore, starting fromaiyl
rom

s and iodides, enploying alkyl lithiumand .
al ky[0169] gnaklternataghnthe sathahstedolvgy atayehectsad gemodify primary or

(DS R Een B DAL LEedto ILA SRR, 310 2R Aty
carfht out by stirring the reactants in an inert solvent such as methanol or ethanol. As a
reducing agent, solid-supported borohydride, NaBH,, NaCNBHs, BH;-pyridine, Hy/Pd-C
or any related reagent may be used, including solid-supported reagents. The reaction is
typically carried out at room temperature, but less reactive carbonyl compounds may
require higher temperatures and/or the pre-formation of the corresponding imine under

water removal before addition of the reducing agent.
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-S2N(R)2, -SR, -B(OR)2, -Sn(R)3, -ZnX (X = Br, d).

[0106] In general, an am ne or al cohol functionality
woryoshesFiar t her derivatized, for exanpl e acyl apet/ussiongoo733

any carboxylic acid halide e.g., chloride, or

carboxylic anhydride to give am des, as exenplified in

Schene 3 by am ne or al cohol K, where R5 and Aryl are

defined injagregmrent with fornmul gedybihg @gent Or Mul a I), _NR4Rs

Z1 is, OH. NHR4, orRSHIH 72 +s—{}—iﬁfL—NR4, rA\S;

is O é&ﬁ§? X“represents ﬁﬁgalide, and R4 is dé?i#ed I n

agreenent weth fornmula (1) or fornmula (11). The H

reaction is typically carried out using an excess of

the acylating agent and a suitable base, e.g.,

triethylamne or diisopropylethylamne in an inert

sol vent, .g.,N@Echloronethane, at a tenperature

bet ween Q@SSVénd reom tRyOhEr @t ur Bedustig@aehdr dry

condftiOfs~As an al t er RgtdRe to The carboxylic acld

hal i des and jcarboxylic acid anhydrides, the

am ne/ al cohol may be acyl ated using a carboxylic acid

and a suitable coupling reagefitheged. PyBroP, DCC or

EDCI. The reaction is typically carried out using an

excess of the acylating agent and, the .coupling re%gent
i n d911¥er t Fyghermere, &epnes, deetinplifindetiRansherge g by tropanone

t t bet C :
SR Polted 2Rt o R HacdrifRS! relbohtssuch g Grignard
ordlith e lreddenG! WhBR! RE ¥ndeAryberealiéfitledt iadagusonight avith formula (I) or

appropriate al kylating agents, such as T-L 1. Leaving .
fogmolaf(1), o iggvesdarivatives sichas Egdihe &iregmardstegetionsis typipay, Carried out

. brom ne or i e, .0or a sulfonate,.. e 0. . . :

1nr§e§\?:lfe‘1§ é‘}crhoaéo@%t%gﬂﬂ R F?’]SSS 3‘%&6‘6{“ og\%iéfraﬁnng&%ékige%u% trichloride

mﬁﬁﬁﬁﬁrh@@the@e{%tit)ﬁ%‘eldson is conveniently carried out by ,
stirring the reagent under basic conditions in a

n
i nerf01%b)l venrtitermatiyely, kitbmspxeppliBechy tapanent §F (Scheme 5) may be

cq%%gri%)cf @Légloléueqesc, 8.{ B%Kcrzch(;}egl%tgqrnlr ﬁlvg% ‘2%/_ uggfh{f% | ch: %?d}]mngglylsﬁﬁgxonium
nl%?w&drﬁwlﬁmﬁiﬂM@th?H@e, ?@n&@_ed FQ&D@Imethylsulfoxonium iodide

thernore, Ketones, exenplified in Scheme 4 by = | )
ot rinmaimdnsfonem: vatdidy by Gdditay dier basdishleds pydipmdusiideein an inert

TS L0 BB T R IE0N LM RS ktone o

anOJe%h@er{e'd)inﬁranf(ﬁéfm‘ia)@eé Witdg od W8 ortN-HiefRAENMERDS rédigion, or by

same net hodol ogy may used to nodify primry or )
Tebbe olefination. The alkenes thus obtained may then be converted into the

corresponding epoxide by treatment with oxidation reagents such as hydroperoxide or
MCPBA. Epoxides such as derivative L may be further derivatized by reactions with a
wide variety of nucleophiles, such as cyanide, alkoxides, amines, organometallic reagents,
or carbanions derived from amide or sulfonamide derivatives upon treatment with base, to
give tertiary alcohols exemplified by derivatives M1-M5, where R4, Rs, Rg, Nu and Aryl
are defined in agreement with formula (I) or formula (II). Certain reactions can be
facilitated by the addition of a Lewis acid catalyst such as Ytterbium triflate or boron
trifluoride etherate. Furthermore, the epoxide may be reduced to the tertiary alcohol using
a reducing agent such as LiAlHs;, NaBH4/LiCl, Superhydride, borane, catalytic

hydrogenation or any related reagent may be used, including solid-supported reagents.
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secondary am nes, exenplified by am ne J (Schene 4).

The reaction is conveniently carried out by stirring
woOhersrogeatants in an inert solvent such as net hanwiS26/000733

et hanol . As a reducing agent, solid-supported

bor ohydri de, NaBH 4, NaCNBH 3, BH3-pyridine, H ZPd-C

or any related reagent ,may be used, inc Qg .
e hob e s Pt e omtishot LTS anptyents mon

T@g{%%tﬁg]leﬁ%%ﬁgtgﬁﬁg@tenper ature, but less reactive

may require higher tenperatures
and/ or \t he %re-forrmti on of the correspondi nghN m &l
under %ﬁtgy removalg bgjqpre addition of, the reducl
agehtN me 4 [0110] Igg’;thernore, ket one$™N 8
exenpl i %i ed in Schene 5 by tropanone derivativg G may

be reacted with a variety of organonetallic reagents,
such as Grignard or lithiumreagents, where R6 and

Aryl ake defined in agreenent wt orqula(l orOH
f or nmul ¥ to give deritat E§[T8‘HI'SSS K. Nu
QiYgTTOf eacti on i s AYpiNaryy carried ofTN &

sol vent .such as THF, and in some cases the additjon of
anhydrots ceriumtrichlori may i nprove the reaction
yields. [0111] Alternati velyReg&Eigﬂnes exenplified by
tropanone G (Schene 5) nmay pe converted to epoxides L
upon reaction with a sul fuyr 36|—5 de such as

di met hyl sul f oxoni um met hy|ji dg and di net hyl sul f oni um
met hyl i de, gener at edAfypoy\gjﬁ\met hyl sul f oxoni um i odi de
or trimethyl sul foniumi odi ﬂe by addition of a base
such as sodi um hydride, in‘an inert solvent such as

dexmidneliswh f oxi de at a tenperature of 0-40 OC
Al ternatively, ketone G can be converted into an

ol ef i\n a Wttig,.or ®ddswort h- Horjner OBrmons OH
r eactj~op, or by Tehbe | efiNmgRi on. [Theal es th OR4
BBt N ned nBy than onvert edyd,nt e corregp
! . 'Cf\#’l’
epoxige by treatnent th oxidation ggagents such asw4

hydr oper oxi de or MCPBA. Epoxi des such as derivative L
may be further rivati zed by reactions with a wde

vari ety nucl gophi | es, such as cyani®®, alkoxi des,
amn allic reagents, oéﬁr\b,amkfvns deri ved
Axom-ami/de or ul fBnani de der iawative upon?’ Teat,RENt

with base, toQive tertiary al cohols exgnplifie
derivativedMi- M5, where R4, R, R6, Nu and Aryl are
defined in agreenent withStlmmda (1) or formula (I1).
Certain reactions can be facilitated by the addition
of a Lewis acid catalyst such as Ytterbiumtriflate or

bor OTOIIZ] Furthermore, the introduction of substituents on ring A or on the
phenyl moiety may occur at any stage of the synthetic pathway, and thus ring A may be
prepared first and its amine function reacted with a suitable phenyl precursor in a later
step of the synthesis as shown in Scheme 6, in which the tropane derivative P exemplifies
ring A as defined in formula (I) or formula (II). The amine function may require transient

protecting groups (PG) such as Boc, CBz, benzyl, p-methoxybenzyl.
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trifluoride etherate. Furthernore, the epoxide may be
reduced to the tertiary al cohol using a reduci ng agent
weuats/ae31li Al H4, NaBH 4ZLi O, Superhydri de, bopramais2006/000733
catal yti c hydrogenation or any rel ated reagent may be
used, including solid-supported reagents. The reactions

may, typically be carried out at tenper tures of 0-100
0C in sgbvents suchjas ThlIF, diethyleth , Bt di gl yne. oH
pl- ti en—Exappl Schere—b pRLY ther nong,

the introduction of substituents on ring A or on the p
phenyl noiety may occur at any stage of the synthetic

pat hway, and thus ring A may be prepared first and itsl

am ne function reacted with a suitable phenyl

precursor in a later step of the synthesis as shown in
Schene 6, in which the tropane derivative P OH
exenplifies ring A as degimagdein formula (1) or

formula (I11). The am ne function may require trangient
protecting groups (PG such as Boc, CBz, benzyl,

p- met hoxybenzyl . Schenme 6 [0113] V%ere the processes

for [OWE3]pr eﬁﬁlnea@ tenprogess¢sefot dieppraparatiasr of e wameopnds @ formula

(I)s%rcﬁlﬂpgl&r@) 1\%Br)1lseebt(rg 1@138%? a&l él%él%%tggr\;,e FHOIE 6%)& &9 maySUe separated
byl E2RBhIBHAE te%Hﬁl'&]u@Ssﬁﬁ QP dkddataife Chiriladhr&hitosRbREN BB Yompounds
The conpounds nay be prepared in racem c form or

may]dnevapaﬂedemamqenn@r grrmaqr b@h‘ﬁd@q}a@@@uwers may be prepared by
ster elect thes ﬁM resol uti on
10Pnt %

St%‘fB?ISﬁ &% SYRY esbseo }oc(ﬁ:s\? ﬁ%lppomweh? Sesolved into their
EhtOBAG0RY s Hyadrnd ©ashpldUaRh 8 YR fittnatibe of diastereomeric

rmati on of diaStereoneric pairs by salt formation
panistbly salt faptationmith aalo:tptlvdl}aantldge agidchichgs (-)-di-p-toluoyl-d-tartaric acid

an(uggl gﬂg {)%Iﬁ&)/rl-tpﬁ%g{ :%:i i d da ?l&/ o%%éid)ngly crystallization and
re &@9&"[ oAn&t tlfer el dhbd, thh'e%nﬂfb@nﬂseﬂﬁd?eéﬂ% 'b@nreg’(flvéch@lsmg a chiral

ree ase The conpounds may al so bé resol ved u3|ng
awdliaralbyafocinbiien wf blastareoratriodem¥atideastdr epesteisc amides or ketals

eri t| ves such as esters, am des t.als f.all ovved
o P OB Saparas Peroam o b G b ey
I iliary. Methods of use [0114] In an
G%JC%IOQE%( of this invention, conpounds of this

i nvefpttigin afde an embodiment of this invention, compounds of this invention are
capable of modulating the activity of an androgen receptor.

[0115] The term “modulate” refers to the ability of a compound disclosed
herein to alter the function of an androgen receptor. A modulator may activate the
activity of an androgen receptor, may activate or inhibit the activity of an androgen
receptor depending on the concentration of the compound exposed to the androgen
receptor, or may inhibit the activity of an androgen receptor. The term “modulate” also
refers to altering the function of an androgen receptor by increasing or decreasing the
probability that a complex forms between an androgen receptor and a natural binding
partner. A modulator may increase the probability that such a complex forms between the
androgen receptor and the natural binding partner, may increase or decrease the
probability that a complex forms between the androgen receptor and the natural binding

partner depending on the concentration of the compound exposed to the androgen
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capabl e of nodul ating the activity of an androgen
receptor. [0115] The term "nodul ate" refers to the
wahodeiorgz1of a conpound di scl osed herein to altecTuise06/000733
function of an androgen receptor. A nodul ator may
activate the activity of an androgen receptor, nmay

tivat inhibit th i, Vi f
R e, OTOPL AL SHF TG BH L RSPR B Rgoveen the androgen
0 it 8 -apdr - t
e

as'ééﬁéétUﬂls’itlligéRe@lp&ﬁ SertissaidoAmiptificdtion TeobndlogyctR-8AToRs described in
androgen receptor by jincreasing,qr, decreasing the .
UK 8511 Nt 570 ade-40& dispiPeRe o5 PS8 (OERPTaIR] ARy B feference in
+d SG8RL or and a natural binding partner. A nodul ator

may | ncrease the probability that such a conplex forns

bet waane) he Tardengenctenepiaers andntiasinather atllbdamfinegon of an

partner, may increase or decrease the pro abilit t hat
anglregsmpieesptotor hie BamweBAbith deiRFd I BEHCISHBE & l‘éll% fiynghion of an

nat ur al bi ndi t ner, ' t '
P TR BRROSt AR Ry nE ekt e

bighinERYrtHe G easBtit hetidiyobabi ity that a conplex forns
between the androgen receptor and the natural bindi ng
par t 04A7] Modlieaeina icotagting” 4A dwerh BRFCHe SRS 69 bRguger Compound

d i S ; e .
ARSI PTG HRP anpy el sl SR PR slotf 3\ siner that the
compRhd 798, atfB@ MheSERRYI 6f €e Whirbfen Secepiof) pictiedt dittctly; ie., by

_herein by reference inits entirety. [0116] The term
intterattingavidh theefdrogen tecepior eelf Ayindhactle f-pwbxinteigadng wih another

0 andr.ogen receptor,. The term "inhibjt".ref ¢
e SRR BRIt SHpl o g’ S0 nacing
cAESERLBRplidiRE iARAEAGEIR, hPERPASH of thedikieOMn Byt Ebe} bentacting may
Interaction with a natural binding partner or

invatval gtly @ ceetriound ynd [a0antiyqeemtrecaniqnet intiesh oF ithgray dgvolve whole
e erein refers.ta bringi . .di .
o reater a5 i e e bodi ol Bl SRB USRSt vic

cGmpEMASh thitdnviBEmeRNPRURR arxaftheabilithef aghititutdy cofnpound to
t he androgen receptor, either directly,; i

.e., b
affext emaendimgenniecaptoheclatedr digesder; desapther 1Gsy 8] the ng’nmpound can be
indirectly: i.e., by interacting w.th another | . .
A RTHREG hetb st 6 EomBr iR & i S RS Sl TRAS Hefnisms s

2HERGRAERbr cold GhtsideQRt BahREL, nRAiHIE BreBRlo BRIst, 2H€ drd Weldknown to
test tube, a petri dish or the l'ike. In a test tube,

thwoatskidled rig theyart, ne gelv éheomidyogencrengrbens dn aaediagt iy Bgegpmpounds
ir{c gd?rrx)gt, Qbrut q{ot Ilﬁrtli?erdetsot, d?rrecti gelfmrr}{crioﬂl\fgclti\c/)r? avr\ilao1|1u%nerous transmembrane
carrier techniques. The term “contacting” can also refer to bringing a compound
disclosed herein to contact with a target androgen receptor in vivo. Thus, if a compound
disclosed herein, or a prodrug thereof, is administered to an organism and the compound
is brought together with an androgen receptor within the organism, such contacting is
within the scope of the present disclosure.

[0118] In an embodiment hereof, a compound of this invention may be an
agonist of an androgen receptor, while in other embodiments, the compound may be an

antagonist of an androgen receptor. In an embodiment hereof, the compound may be a

partial agonist of an androgen receptor. A compound that is a partial agonists may in
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cells. Cells may al so be maintained or grown in cel

culture dishes and contacted with a conpound in that
wenwicrgearent . I n this context, the ability of RCT/US2006/000733

particul ar conpound to affect an androgen receptor

rel ated disorder; i.e., the G50 of the conpound can

be determ ned before use of the co ound in vivo

SO @asewplaeuarrlawmya@r P E9EPIPS Wi T CR%SP Y’Eaey%% a partial
re%e}sesorg om%{j}g&?a% Sk {qc:defaalt %fqﬁfshﬂgéltﬁ)ﬁl e ccﬁ‘ﬁ%uﬁﬁ%ay be a

hose"'s e art, to

tisR0slEReert fn@@@lﬁtdﬁrﬁ/hildﬂ i€ otheacircwh$thndekiethe (mmpumﬂé may be a gene-
i ncludin but not limted to, direct cell
sperifiesiaduaten on and nunerous t ransnenbr ane carrier

tec h@:l ﬂ%] a g%ﬁ&‘o I n e%? QE ﬂﬁg ﬁxﬁ\gn’u&? ncmac{nﬁ %e @creg}o? is activated

brin sclosed erern to co

by 8éffdtingne Wlﬂed‘cdrﬁﬁ(ﬁﬁfdclﬁ fofinMia (D). or Hortaulai (fI).a T(harqomatntmg of the
di scl osed herein, or a prodrug thereof, is

arsldogenireceptas dnayobeait irayaininsi an &V henehe siesplahif Goagtacted in vivo, the

ht t th
Co&tﬁﬁﬂg gﬂ%}’o % @ﬁgows c% %2 ga%lng&gmt%ﬁﬁ% r‘%ﬁcf Eg&gé%ﬁgewgpﬁ l%\tlﬁg subject
ciasiaptthélirsehRsura. sohklddbodiments, drbiddhgaabjebieisembatiant. In an

conpound of this invention may be an agoni st _of an
e mgeinofr die p;m@ntlonmﬁhp @arlﬁntomﬁfér bechiiifant $he ppammal may be

be an an t
SSSTBEHOR TR ReROh TR o6, A HAOREDIESSER s shcr
o RHONUoSs, Pinfks a&@dhoﬂseﬁlohﬁ‘&@m:ﬁ)rinpaﬁz&@ﬁmﬁua}ﬁést hﬁd hluﬁrlaas In an
partl al “agoni sts may i nsone cases be a parti al

erabedimantoof this inventiomphopatiowhisladwininot her cases may be a

part epressor of .ar t In_an

t hi shﬁﬁgtnt iBrAn F@ogng};ge %"aﬁ %Oén%)utnl s tggh ggg{ée lon may be
ad}Hﬁlﬁgté}Ec? ko aVfHikBt InNoRbN®S treht! £ dHRdiBOE @S thel PichD ”]S@bllm dondmons

may be a genespecific nodulator. [0119] In an

mlﬂde,dwﬁhmtt linfitation shypegenrdison lower thaeinogesh wswtq@@@rplﬁssna levels,

vated contact t
n? ks SP0R PO (TP RO BRot i G S o, musele
QY ¢ cﬂc%a' M %\%sﬁ’ﬂig,'& Midda0 1117ReR, theopeeLpidlty, short
%bntac g in vivo, the contacting may be

stiamc@ mpraris‘mig]edaoby daukifyripsst Brood gllsph@rcmnbrdmdaﬂ@ofr well being, lack of

1 VI SuUD]) Ct cont al nli th

i G Fo AT LD S g7 B o B PR SEPRRT oL P cogritive
S’ﬁ% ﬂﬁﬂ%dn‘?%m fHaF fllRM§NEhe "!;F)at‘ieﬂem%bi’ﬁ NMeufG@ég@iRrative disorders,

mrmal may "be sel ected fromt he
1nchral$n§Alzﬂng1nma‘r Sr‘dlmse atld cogramm ingpainpaanh ¥ (F), 3@%@1}@@ dementia,

asécﬁt %ﬁgﬁggg%np oat %\é\s agflslé.,l fﬁ{c hboal n&sor%%rs, including
dyslipidemia, atherosclerosis, and non-msuhn dependent diabetes (NIDDM),
cardiovascular disorders including but not limited to hypertension, coronary artery
disease, and myocardial perfusion, obesity, anemia, prostate cancer, and schizophrenia. In
an embodiment hereof, a compound of this invention may be administered to a patient in
order to prevent a condition in the patient. The condition prevented includes, without
limitation, bone density loss; xerophthalmia; metabolic disorders, including dyslipidemia,
atherosclerosis, and non-insulin dependent diabetes (NIDDM); cardiovascular disorders
including hypertension, coronary artery disease, and myocardial perfusion; obesity; and

prostate cancer.
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enbodi nent of this invention, the patient is a human.

[0120] In an enbodi nent hereof, a conpound of this
wonvwrexan nay be adm nistered to a patient i nPOTASR006000733

treat a condition in the patient. Such conditions

i nclude, without limtation, hypogonadism |ower than

nor nal test stero a | evel s it
ar ouddtllgi s & aepm %9%‘%5'3 1‘%}?@@&ﬁ‘PE‘PBP%C{,Pé%‘ESSm‘%‘?%O&Ja g?fjectwe in
tré%lftln% iR coﬁﬁlﬁ&llsein"i‘?'acig BV eTh®, R HoAnd Fla¥ be administered to
ing, or critica [ nesses, sarcopenla frailty,
the heild patieat i exdediairdat ng oboioe: otfétﬂls |ct>1yd1tlgs$ Tioeshdition treated in
di sorders i ncludin

k
thg@@p in¢lpdgsy a@‘glqo.p’g 3m1@g%e1§§evr\§ ty, gﬁﬁ‘ggsdysﬁc ggﬁrsi\{.}@g%pame and
dx%@%@%ﬁ*l do.! TR3L' pa??gl}té ¥ @of, Lépe&h dl S¥cthikdiriBntion may be

uericy an nmenory, neurodegenerative
adihiaBtedel ®,a malelpatdémdn dldzinei medlae dpemlamg;:nﬁeisi id the male patient.

cogni tion inpairnent bod t
fronHH?Zkenggﬁﬁﬁnﬁ@ﬁ§ﬁ¥¢§afﬂ Sg%§HH§W¥PgﬁS§£?J%ﬁF¥@eﬂbd“@ln

tr%art#& gﬁglﬁ 'con: {i]l.?lohléj HWQH%Y%At%hge s, f?k QW%@%? b -administered

I'nsu abet es’

toCtﬁé ﬂalmialélﬁﬁwnﬁfn cddélﬂtb detsorieng nuste of tHewbnditibng. i The ewohditpn treated
pertensi on, coronary_ artery disease,, and
e i

schi Q t hereof, a conpound of
mPH§gé ﬁ&%ﬁtl ﬁ@%%§ & n1n| ered to a patient in

or defo129] pr gy et eﬁlbﬁﬁhlﬁfﬂnt i@reoif,Nat dtenpuaihi eoft thiThevention may be
condition prevented includes, wthout |limtation, bone
adfeingiargd 10&‘;@tlenfelﬁ@ei¢ﬁf fieyPHcA howransgeplReenagor der s,

i ncl | t,h scl

non- 48P n RebE AR D BT EnFERT) R s Javetjon, moy be
adh DA Sol @@aﬁéﬂtnﬁl BYdé@rtbeﬁﬁprﬁffe BN aighed.t eFor example, the

di sease, and myocardial perfusion; obesity; and

ccnnmmdt may decedmingtered in meah cﬁnmpmm Harsgfcle gtrength due to

e DS RS Gt B Bl P ThaRh of Skl fiehiba k! N9

conp RHQg My, g 3EHBInSdne NREdrO at &ﬁnﬁﬁiin@ @ta&mg rlhvdzrimon may be
order to treat one or nore of the conditions.

admindktered o rpdiertdin erdehts vaprevé adicalilesclatg tq%]\}l’fb’ Of life parameter

mtatio inferti sfunectign
R R R T R T
here 1’262 gﬁpéﬂfl %ﬂlﬂ%ﬁnﬁéﬂt SherEHFERL EQpdRY BE this invention may be
adm red to a male patient in order to nodul ate
adpminatdge nesiae ipatiettesufferieg abmmempsta[eoqmﬁﬁr im ozder to delay the

enbodi rregt hereof, a conpound of this invention is
PERFSEER 0L e Prefida LR  certai n conditions in femal e

PRAHh §&hGical'ObRpodififns OMPOUNd may be adm ni ster ed

[0127] An embodiment of this invention relates to a pharmaceutical
composition comprising a physiologically acceptable surface active agents, carriers,
diluents, excipients, smoothing agents, suspension agents, film forming substances, and
coating assistants, or a combination thereof, and a compound disclosed herein.
Acceptable carriers or diluents for therapeutic use are well known in the pharmaceutical
art, and are described, for example, in Remington's Pharmaceutical Sciences, 18th Ed.,
Mack Publishing Co., Easton, PA (1990), which is incorporated herein by reference in its

entirety. Preservatives, stabilizers, dyes, sweeteners, fragrances, flavoring agents, and the
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to the female patient in order to treat one or nore of
the conditions. The condition treated in the female
wonelewdex7 without limtation, endonmetriosis, PCT/US2006/000733
dyspar euni a, vagi ni smus, sexual arousal disorder, and
sexual orgasm c disorder. [0123] In an enbodinent
hereof, a conmpound of this inventiQ
lkegmisnbé pwtsd o the PRAFMERHLGa) CORERHUET, "ot sifie benzoats,

ass%rﬁ‘ba%cﬁcg%g%i ets%?s;gf' h—ﬂgﬁ*o@c&b&%&d Jf@nﬁ rﬁﬁé 88ded @s reservatives. In

nistered to a
addatdne Rhtib:dadtsland tsQspeping Vigenty smh3e be tusedigtAlcolids, esters, sulfated
exanpl e, the conpound mag be adm n| stered in need of
e

ahPﬂTpfti@@]@ﬁh@iﬁ, and ﬁhaéﬂqeény tchas BHETACH afiheG: ApeRts; Sucrose, glucose,
{
la§¥8 r SS%F%(’I 8{%‘8{% ea%ﬁgfogé’,?ﬁpénn@c{lo ilgg aFlrl]ydé%use rsr%lg%tle mgrrl]agneslum

a1 BRHRE,  mAgesiRO wikhallickil sluttiveat s}mﬂhem]ﬂyalbmmum silicate, calcium
adm nistered to a patient in order to inprove

calesalateh spdihat aid q&rbpn&tsf %hﬂcwmflé/dﬁ&ear?é%%h%eu ERlen Carboxymethyl

v i val a| e
TIUAME R T T —
arl¥ethe Afice rBayCOIRRANY safootiih® agdve RbEdt bHYolbe oil, sesame oil, peanut

adm nistered to a male patient suffering fromp rosta{%
oit, sop@ majy rbedtsgé ps Pespersic agents qyrlg‘gm@ggsl, @%llxgpsq gsgtate phthalate as a

% ?}t ¥ ﬁ’f 933?’ e}}}’ﬁ agpt‘h %r%gce%él u(igge &P 5[%91? gy ﬁ@ﬁly{agétgttaméﬂacrylate

relat

chﬂ% R Ge leltdeﬁ%tlv%Qﬁ%Wﬂy@ tha§ BIRIsES A @isPension agents; and plasticizers
siologically acceptable surface active agents,

suchrap leﬁmsphthhldlta@mctthe bke mpy datised BrivenanFien aﬁ@&ﬁt s,

susp film for g subst nees.r.

coat ﬁﬁég]ass fﬁT@ rlga%ebl al’ c%m%or§1t?(}%er§ oefr‘ril nd mixture of a

dé U lisse kl@l%ﬁfjwﬁﬁ lo@leR chAgR P ReMaS JucB RS diftients or carriers.
uents for therapeutic use are well known in the

Tbehaphaanwutlml ccanpositamd fwleta@esmlli@tfatmbrOfeW&nﬁPléPOlﬂq‘il to an

Orgg)r&lnp]irlllg Ic’ptlg heac Ceu‘t;‘f S&pin s%l encesgﬁ}%&%{& &St 1n'¥ﬁg lért including,
bitNGOf RRkiAEd, h@fa?' 'ih;@dhohefa%f&sﬁp epdréntkial @MY 1tbpikcdl. administration.

reservatives, stabilizers, dyes sweet eners,
th{rﬁgbanmelsqommaumns ngp slge he sbiained byhreadting Cﬁwob@s with inorganic

012 &%\%%g%lésomcﬂ s g)é(arzoggﬁ)gi%taggﬁ &yggogpog%ct&{cgd; &u@uxil% Fuéld,o{,utrlc acid,
B}{%ﬁ@ X¥RENZQIHanAG] fnilBYciBE cAdAadIBSicPEEFE PRlieetlfonic acid,

dit1on, antioxidants and suspendi ng agents may be
sa]ﬁ:gkic ao@ﬂamd]ﬁiesh,keest ers, sulfated aliphatic al cohols,

gﬂgr F{}g]gﬁ Iglk(lj?gsa rrge clérsr?eg’ ?ieﬁgeusrafl% emich Icc\)/r(relpo&%n%hat facilitates the
incorporation of a compound into cells or tissues. For example dimethyl sulfoxide
(DMSO) is a commonly utilized carrier as it facilitates the uptake of many organic
compounds into the cells or tissues of an organism.

[0130] The term “diluent” defines chemical compounds diluted in water that
will dissolve the compound of interest as well as stabilize the biologically active form of
the compound. Salts dissolved in buffered solutions are utilized as diluents in the art.
One commonly used buffered solution is phosphate buffered saline because it mimics the

salt conditions of human blood. Since buffer salts can control the pH of a solution at low

concentrations, a buffered diluent rarely modifies the biological activity of a compound.
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| act ose, starch, crystallized cellul ose, mannitol,

I i ght anhydrous silicate, magnesi um al um nate,
worgreaseum net hasil i cate al um nate, synthetic atumSmeE00733

silicate, calciumcarbonate, sodium acid carbonate,

cal ci um hydrogen phosphat e, calciun1carboxynethy|

cellulose, and the |ike may, be use

mag 043 Um silkg ,xfgfrb“phygqog)gqugy @gﬁ‘@ deg‘ﬁas gﬁ@rr}elr jog, diluent that
don'g?lotbagméslgéa?edth@% O%T%th *Ab@&l ﬁ%‘ﬁ%@erﬁ&%% chpoynd! i ve

be used as

susp@msijon guephsmeiceltithl éamisiions déderibed berainataatbe administered

pht hal ate as a derivative of a carbohydrate such as
towelnmmros@le@tp@mgapr ingphapreqeytiend @p@p@&ﬁ@%\é@?fﬁﬁ%@@re mixed with

ner a d Y

o Ll A —
batfes i@ﬁﬂul‘aﬁ@n | drige at’(ﬁl)mlktthﬁedf age suspemsidonof the instant

. [0128] The term "pharmaceuti cal nposi,ti q
mbglﬁ@trcsl may derfpwrdie ogming @Bhﬁx@aa?%@ﬁbgcéan%r dYlack Publishing

h ot onents, such as diluents or
C%a&?ﬁt%r} EJGA 'ﬂ'&g antl ﬁégngFl cal conposition facilitates
adm i3y at 'Sﬁﬁalﬂf: ré 16 GRIARALIBEatiod gy, dsgaainpia, include oral, rectal,
NMItlpIe techni ques of adm nistering a conpound exi st
trammuhesaé,r ttopipad) ueti ngtestingd administigtiesd ga@pntq;almdehvery, including
inga %%(%uga?ngib%&rqggq%ﬁ,alp areglglglﬁe > Qi ai%egﬁgar&q{?}iegﬁclsnsc%snwg asolntrathecal
dik&t OV ARHCRY:, I BRGHEMSN &GO MR RASalM drh ihtR@cgRRni mjetions.  The

organi c aci ds such as hydrochl oric acid, hydraobronjc
cczmpcdl,nds whii wisocbeedminisiered iie sugthiged @ﬁd@pﬁ@ﬂ% relegsg dosage forms,

1ngf g[]cgq%)glg {Xﬁepcbﬁp% %5%1‘080 tpglglEPe s&}uﬂ 14,9 rag%de %n?%mg ek:ctrotransport)
pates9] anlihgnd S8, " £ Hidibnged €hhdI6S t@n@d‘e'ﬁﬂ‘s@ﬂ s&iisgadon at a
that facilitates the i ncorporat| on of a conpound into
pﬁﬁé&ﬂnmmdtmssues For exanpl e di nethyl sulfoxide
S a nly utilized c rrier S it : .
faC| [(flﬁé} es ﬁﬁeplﬂ?ﬁfn&%eémﬁ?l g[foé]ﬁn(i’ a’@oﬁﬁ%ﬂﬁd’é‘ ventiop may be
mtp.g&ﬁ e!ds a'nﬁérut‘fﬁt Bfltééff léifo%n'e%mby{ 2b38 of @veRidhal mixing,
uent” de I nes chem cal conpoun s diluted in water
diskdting) grhmdatse) Idwgect-hmkmgnbmwﬂng; fenupti Binegs eneppswleting, gatrapping

stabilize the biologically active formof the

oL, 3&]’&1’”@5?% di ssolved in buffered solutions are
utily7ag as ﬁiahﬂ%hﬁcdl rbo %s@iBBs fENEeCRANTIRBIMindkS Qfth the present
buff solutlon i's hate buffered saline because

mvtenmlm thss tiney Sled tfommnialﬂetll onscooferttiomaln thimpey. usBigrcae or more
IbUf fler Sl?l ztxcsce Ctglg]le chrq}egrs? Lor%x hr?snl? He)?cf1 1gnt§ %lng tauglrlllames wﬁwh facilitate
physiologically P P P
processing of the active compounds into preparations which can be used pharmaceutically.
Proper formulation is dependent upon the route of administration chosen. Any of the
well-known techniques, carriers, and excipients may be used as suitable and as
understood in the art; e.g., in Remington’s Pharmaceutical Sciences, above.
[0136] Injectables can be prepared in conventional forms, either as liquid
solutions or suspensions, solid forms suitable for solution or suspension in liquid prior to
injection, or as emulsions. Suitable excipients are, for example, water, saline, dextrose,

mannitol, lactose, lecithin, albumin, sodium glutamate, cysteine hydrochloride, and the

like. In addition, if desired, the injectable pharmaceutical compositions may contain
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concentrations, a buffered diluent rarely nodifies the
bi ol ogi cal activity of a conpound.[0131] The term
woOpsarediogi cal | y accept abl e” defines a carri ePCOMUS2006/000733
di l uent that does not abrogate the biological activity
aﬂd properties of the conpound. [0132] The
armaceuti cal conpositions described herein can be .
muygniapiosnis r@dnqr@@gﬁmﬁmp%ubﬁ@mesp 8%0%5%9, weiting agents, pH buffering
har macgut.i.cal 0s i bl ; - i it Bhens
oL S PGP SRRy W BB RnB e Tt bl fmced to
HAitksSWolhdh ERGEF b EF18tIEH, ofphiidlegichlslind boffer difidssifedy absorption
formul ation and adm ni stration of the conpounds of the
enhastipgpreapplionsdforerample, brospBgHdmaH be REHZSt on' s

oA WA eaf ol R TOG5T 105 Sty bLERaRE TR roprifPtohe barier
todRPeRh&diéBhbPPe T3 in fiRIfomy@amée, i nclude oral, rectal,

transmucosal, topical, or intestinal admnistration
par eifi38]al @bhimeseytical fetnudatinpsi forr pareideial Administration, e.g., by

ubcut aneous, .intravenous, jntramedul l,ary i '
S i e e e
inl hicABSIblORRR! . AdWitiRAs akuspiisididt @B kétive compounds may be
i njections. The conpounds can al so be adm nistered in
prepesedi aseabmwoprtontailyl [ndebtionl upensitwsagSuitelaslipophilic solvents or
incl udi depot .injections, osnotic,punps,..pi
Vel WS PBI SEY 96k CHFRG® GF ot Bty GnGBBH it aif Suct, gy sovbean,

i

gllagheﬁdi‘é k@, athPnd PE, ONI&FhiRREY Phttyt idoRd estets]l S@Gh as_ethyl oleate or
admnistration at 'a predetermned rate. [0134] The

trighaendeseot limabmen npgesions oyectiof stspengipasmAY comyiastbgences which
. may be manufactured in a manper that is itself, kno .
ingregse tﬁay}Sﬁ%%wsof © LRRAIP SHAR: g ebarkEERy) (R, sorbito,
oﬁ&e@(ﬂ%.abgﬂgmalﬂf[ ﬁﬁ%ﬁgﬁﬁgﬁbﬂ Ghay! 4830 Qi SuitBIBHEtMifiYdrH 85 agents that
encapsul ating,” entrapping of tabletting processes.
inbR485 thPratuivditg uof ¢bd compousdst itoralloforfouighe j preparation of highly
accordance with_the present.invention thus . be.
cqngﬁmtgf . utiqns- SRUBHALLG P! HagrHaR r%?g:lﬁ;gprssr?g ¢ %’m SEj élosage form,
¢ Bhysi anﬁgﬁl%@l cgy PCRERLRRE EonfikdrE! NithORPI dRleMOpreservative.  The
xciprents and auxiliraries which facilitate processing
carfipdsitiona ahay eakeosvph uotss iamtsosgensipas, avlwioss whi evhulsians e oily or
used pharmaceutically. . Proper fornmulation is dependent.... .
aqiseps velacles, and @Py <QRtain &T&H{%t% aeRs e?\).}(c)h Rﬁfuéﬁepﬂﬁﬁl& stabilizing
i L i i rve st I R & f
o151 IR0 LR SN SR A SR L% B, PN, o
comtifdeioh mgthandustableachinleea i, satileStyiregenesse widgey before use.

[0139] For oral administration, the compounds can be formulated readily by
combining the active compounds with pharmaceutically acceptable carriers well known in
the art. Such carriers enable the compounds of the invention to be formulated as tablets,
pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions and the like, for oral
ingestion by a patient to be treated. Pharmaceutical preparations for oral use can be
obtained by combining the active compounds with solid excipient, optionally grinding a
resulting mixture, and processing the mixture of granules, after adding suitable
auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol;

cellulose preparations such as, for example, maize starch, wheat starch, rice starch, potato

-34-



[0136] Injectables can be prepared in conventiona

fornms, either as |iquid solutions or suspensions,
weabisth7éarms suitable for solution or suspensi 8aTiUS2006/000733

l'iquid prior to injection, or as emulsions. Suitable

excipients are, for exanple, water, saline, dextrose,

manni tol, lactose, lecithin, albumn, sodium

stgclu_t@}minegl}my@g@qaﬁgl, RS @Elihgpqed ergmwwémﬂhygpel}%ose, sodium
caﬂ%%%éﬁa&}cghélogegia{n@go%i %oltlﬂgnnﬂg‘_{gr?ﬁh%% QPR MRCRUEES Adisintegrating

PO: amount's of nontoxic

aggh‘t)é inhdyBeyadilel BN 6€ e cBskehinked peliyvinpppagdhioae, gght, or alginic acid
uf fering agents, and the |ike. Physiol ogicall . :

orcorspltthireef budhf ay sodingl algmatepuDrages FRIES IarerrP?ECE%detdoW“h suitable

colnene Tobi i PORPsy ATy S RpL AhRhe RIME LG ALChich may

esired,

oftloBRIBF bhtAIS %&Iﬁoira@éi,afﬁm, erolivip semeiiondyesariupol gel, polyethylene
utili'zed. [0137] For transnucosal adm nistratijon

glpanemdantiarappdepridadacne Lhsiopaang Ptk BREARISSRSRs QT solvent
mgcg%/rﬁgfﬁfeeﬁ:ﬁsp c6rtr Bigg{ggﬁnrlﬁla}altb%g 'de& 0338 dehas 'B?ch%.‘é,é.eg?atings for

t'éra mnistration, e.

B fStibR o8 &8 IcRRta Qb LB eRi® WS mMbIthtishO6 adtivel dotiepound doses. For
aqueous sol utions of the active conpounds in

thisapepespcahdeatrited rugaduilutionn anayy be gsesh arel mayopptiogally contain

actiye conpounds . may b repare S ' i RTINS
okl ORGP Rl CRB1E" AR PERL Y Sty i
di%ﬁﬁb?lla@(f,lei' BaLMoHR, LRt du¥tablieloSgamitcdd AmitsS SalnOmixtwes. Dyestuffs or
other ofganic oiis such as soybean, grapefruit or

pigmgmlsdm;am kg addedsytnt thet tablefsapt yiragee doeatingy dor Jdentifigation or to
et .oleate or triglycerides, or |i gmes. Aqueo
chagcsaze SHIS Y SO Pﬁ%@xﬁg§mggﬁF%Pﬂngﬁ%§$%%ces vvlglichus

I ncr Eﬁﬁ@] t N1 MiR4&REH LY pRipadfiBns WBRANSH MR, ussd ofhlgSinclude push-fit
sodi um car boxynet hyl cel l'ul ose, sorbitol, or dextran.

c@ﬁﬂg@?ﬂﬂé yf gdliwen, asispbnas so saalyd adnsoles srmdaoheelaiin any eplasticizer,
stabilizers or a t hat . h [ wbiliLy: . .

S o o SRR g o AR S U P s o
a%ﬁ&ﬁﬁ@ i ﬁgel_‘c‘s%ch tk QR%ose FRMAR AtiPRASsthiRhed, Rh@ot lubicamy such as

be presented in unit dosage form e.g., in anpoules or
tald) ofthigresione seconteapndr sptionally; sisbifiziied Ior eafeopptulese the active

LR C TR gﬁ%@%ﬁ%%ﬁe@%ﬁ Gn %ﬁitcag;z% DRSS RRR %S S oils, liquid
o SO0l g gy, kst s,
fdrhﬁllaa'@hi; 4 o'tréﬂgi_dmﬂdliﬂ!mtiomhoﬂdé bee m M@(Slﬁt@blmﬁprmuch agministration.
oyr ofbril} r o dickwetl BUPSIBatgR. HEORRROSHES JPaY Uk the form of
IR B 1@&%@%& Rmul A% QBRI GRhnBE T Or nul at ed
[0142] For administration by inhalation, the compounds for use according to
the present invention are conveniently delivered in the form of an aerosol spray
presentation from pressurized packs or a nebulizer, with the use of a suitable propellant,
e.g., dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon
dioxide or other suitable gas. In the case of a pressurized aerosol the dosage unit may be
determined by providing a valve to deliver a metered amount. Capsules and cartridges of,

e.g., gelatin for use in an inhaler or insufflator may be formulated containing a powder

mix of the compound and a suitable powder base such as lactose or starch.
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conmbi ning the active conpounds with pharnmaceutically

acceptable carriers well known in the art. Such
woanoeicgsra7enabl e t he conpounds of the inventi oRCTWSb®6/000733

formul ated as tablets, pills, dragees, capsules,

l'iquids, gels, syrups, slurries, suspensions and the

like, for oral ingestion by a patient to be treated

Phar 8%4Hut | Eurthggrdspaesst hewstn 318 rvagpxéq phesmageyticglLompositions well
kng)bt a'n? etH bﬁha%ﬁ%'uﬁ{:??aﬂt 3&E§ \fﬁ"atcﬂfgﬁfag ngﬁra%dlgk Strhfhsal, and

X |p|en I ona ng a resulting m xture,

inBRdirRURE dslsveng Shigabld p&nd:ﬁﬁnt@fforgﬂhamﬁses areagdnelralladtdowg in the art.
suitable auxiliaries, if desired, to ohtain tablets OL

Phirmeesstiodr eempssitionsbifer dreaqsnlsnt delivey, tpi]ugesr datggiHsa ophthalmic

soixﬁi?kxgtr the u%crtwgor §1 @xﬁc?s in! \Q%téﬂjé%'hﬁﬁe k@G R 2S HHLSE; o in gellan

celT'Ul'ose prepérations su

gtfn‘i)r(Sﬁé@ﬂ%H' &, allleCrBe $had,chn(3MHERSE0 RaTION,or rlh}(deo@ﬁsa(Mhyer et al.,
pot at ost ar ch, 8§Iat| um tragacant h, mnethy

Op]gh@lmo@ca [%l@ )19,5730@98%t qg}nhaé@;q\@ggnelg%dquﬂqahmc suspensions,

suegr b%l rPParg% Iiatre e? O?%qtert] ?ﬂ% B{allﬁ%ll%%égn téd?@félé? 1'a{jﬁ‘g§usa)ended in

a S’rMﬁfa a@mbh%amﬁsad)shnkﬁq Doy Wb riaydol. ollodlomé 45§E94)), lipid-
or alginic acid or a salt thereof such as sodj um

sodutye rfatreulaumgé/éh@oqte@,l,aP@gpr%fv dBw wikeh, SlRid4pr8 (1989)), and

coat r
miCresp 1?1%§] gMJTc:}BL{; {5 7’ %xécgoz $95 ?6‘1‘: g %ﬁ%‘%g@%‘n serts All of the
AV EnRMABh&d refedbifees, R tﬁ\éb fatd@M{diéih lb@*@@i&reneafrbﬂmﬁlen’gﬁhes Such
pol yet hyl ene gl ycoI and/or titanium dioxide, |acq

susteblgt plmmmacealhdalsf@trmul@tlen&) a@amo& gbiery end Dreferabl \f@mulated to be

st?gélg: 13{»@?11& %yéiebigéégds %) £ ﬁﬁgy corgg%*i bf %g?egl#cglréo:ﬁgaosﬂmns for

1n@1ﬁﬁ’£s§ﬁ&e%1bl%iemgjf s8N deCRbRY At dpRiis offen Pedparedl toaipoldRdn many
doses. For "thi's purpose, concentrated sugar sol utions

remwptmsalwdt;ehm orensely negintenange [of ne@mlaaﬂwrjg aphicly abs disclosed in

tal lid
Riginpiachy PSP SHnior 180 it Mkt Buplisbing Giogy Bpsons PA
(1@9{))“Wh9ﬁ131s i Stiiell ABleth BY BAdbfceSAlildRRtifetYland Alellelfown to those

tures estuffs or pignents may be added to the
skilddal &t theoart, muag@e fomatlitys aromdstieRen £hd ardfemablyr ispignic, slightly

SGHELES SO 1L SO 18, SO
arH?fﬁgro‘Bfaﬁ‘ bt dbelvaGldddad Bﬁﬁrﬂpﬁét% deaPsaliBserSrePiearfacdeical fofmulations

as well as soft, sealed capsules made of gelatin and a
fomllatszt-alamcmdm desivety inelug¢ ywmﬂlor@rarsio@mtm@lts fOFHéplcal application in

push-fit I nt t.h ti di
R forR SO PR 4 P pite e e Sopolbde RPEEE Wien
as Stphge T}é%ﬁg%uhd‘sqhéf R85 e $HGIAS fr@ﬂe@tapéomposmons such as

magnesi um stearate and, optionally, stabilizers. In
suppbsitarizp titedantionfeaemet, iexgg, containing conventional suppository bases such as

cocoa butter or other glycerides.

[0145] In addition to the formulations described previously, the compounds
may also be formulated as a depot preparation. Such long acting formulations may be
administered by implantation (for example subcutaneously or intramuscularly) or by
intramuscular injection. Thus, for example, the compounds may be formulated with

suitable polymeric or hydrophobic materials (for example as an emulsion in an acceptable
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conmpounds may be dissol ved or suspended in suitable
l'iquids, such as fatty oils, liquid paraffin, or
woi2epsiodeznol yet hyl ene gl ycols. In addition, stabCriugens/ 000733
may be added. Al formnulations for oral adm nistration
shoul d be in dosages suitable for such adm ni stration.
.£0141] For buccal adniantratig , , the,conpositians HQ% ol
oi}) gk éon exshpugeFEBRS, OB WLy Sphy: @rf&é‘é’awﬁs SKUPP Fyfs @ Sparingty
F g%ltional manner. [0142] For adm nistration by
SOtYfat?at i on, the conpounds for use according to the
pr egend6]i NVEBE hittoliodicemvestings) tal snitdeleiphementeirical harrier may be
form of "an aerosol spray presentation frompressurized. .
a pesokenbeystemnebuiprisivg, bepylhaleehelya soprolay Lifacip). water-miscible

ropel] ant, e.qg., dichl,orodif . VPD
BRSS! LUBEOTSARO sy e s
cCRIIRAP et Wi cR s Hbdiatiorsel 3% bi/e bgasyl alcohslh8Ycakeofdhe aonpolar
pressurlzed aerosol the dosage unit may be determ ned .
subfiactpnioRal wonate SR, wed 63Y6evippbiethylens ebicali3 ivgiase up to volume in

ul es and rtrid f..e.40. i :
o R oS SR S5 Shbal st Sy b vari
csROMERS withdutUestrbang mglﬁﬁﬂi’tﬁﬁﬁd doxgeityt altlract@istider Furthermore,
base such as |actose or starch.[0143] Further

thel i dentigs eftithh ep solveat eompanieris sngyHaer Yeate ufor gapmple, other low-toxicity
conposi tions well, knowa in.t i . . :
GRORET SRR PRl e B ) T it ARG Sng (1 ricfon size of
pdldh A | QAT nﬂi?' ib¥ ek ¥riedPUbthab| Blopangitibintolymerst heye replace
uses are generally known in the art. Pharmaceutjcal |
palprtindeie glyord, £.gn pohyvinabpyrelidoges andeqtheri gy & Palysesharides may

pht hal mi,.c sol utions of the active conmpounds in
ﬁ&ﬁwgfggﬁﬂﬁﬁV@Qforn1 such as eyedrops, or in gellan gum

(She et ' i Srné 46 BiliroIBI) pha@maceutical
by cr RAaT €| (Riematieh ) ot B BElivers 3hek ‘ogi cAH’}thlrolgizb;B: ) yagaceutica
cdiliS9G)) mayphet Eraployed. olLiftovemes anch phulsiingiace $iedpaesiopramples of

such as mcroparticul ates, .drug-containing smal |
d?;mepfmé?}pgle% oF t%gug}eé% %qrﬁ]%d%(g:‘hg{)]ézggrblg% q gl‘tf:rtiang 8rggﬁ1qcu?oévents such as

A | | gl cost of icity.
SSRGS SRR eppl S RGBSl ot v
Adlition®Rtyoghe @riypounBs olay HRedeliversd 2ising B S6ta{edaoleyse wagm, such as

m crospheres (Mrgdenti, Toxicol.. ScL, 52(1): 101-6 .
SqEUDIB) P DIcaTIr S o Y RRLO SR OB ST BT apsa aeent
Vtraﬁét?sr SREGRed-BleHsd N %giﬁgrl?akg PebeeahNishYd bRd afeRER kinBwn by those

T entireties. suitabl e pharnmaceutical _
sifibedriy diei DS Sasteinadsdleast tcepsudasdngy, efeperalihg of dhetn Chareigal nature,

A S b s SH e B U 0 BAEBUAL B
n%ﬁ%e‘é%fcfe éh%%é%@ﬁt%@l?tﬁdﬁaﬁg ORSaplficSREGNS, Adi®hal strategies for
protein stabilization may be employed.

[0148] Agents intended to be administered intracellularly may be administered
using techniques well known to those of ordinary skill in the art. For example, such
agents may be encapsulated into liposomes. All molecules present in an aqueous solution
at the time of liposome formation are incorporated into the aqueous interior. The
liposomal contents are both protected from the external micro-environment and, because

liposomes fuse with cell membranes, are efficiently delivered into the cell cytoplasm.

The liposome may be coated with a tissue-specific antibody. The liposomes will be
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respects nasal secretions to ensure mai ntenance of
normal ciliary action. As disclosed in Rem ngton's
weheresvaexrat i cal Sci ences, 18th Ed., Mack Publ i 80rmg2006/000733
Co., Easton, PA (1990), which is incorporated herein
by reference in its entirety, and well-known to those
skilled in the art, suitable fornulatjons are nos
targfetedn tarridp takeer v splectalp b the| 4@@1%%4 VPIBRIF f eﬁéfaﬂiaBVdY: small
R e Tl A s S PRt e
apprppasjat e Adiditnat aferdpead sr dﬁ@ﬁ(ﬁsﬂ’(ﬂ%ﬁhﬂsoadty be 1nc01poxated into
formul ations for intra-auricular deI ivery_ .include
the u@b@WM@ahn@W%tt@ﬁt s Adermatipsle apr @%MI%%HIY anlpﬁmaceutlcal

o8 AR o B0 s LR abd et o

digdRR1iO! %efn@s[ mul ated in rect al conposi tions such as
suppositories or retention enemas, e.g., containing

MedmdswfiAshminigegdjposi t ory bases such as cocoa butter or
ot hemlgﬂycemkﬂe:smpﬁ)ﬁﬂdbﬂl phmmmuqab pomposgitiens of this invention may

e PISERO e SRS ) SOV B ba e DR SRRt methods
of?‘gc 411%&59&['}%?#& oﬁﬁoﬂ%%th@ﬁ @ﬂ%l‘ﬂirﬁit@aﬁ%ﬂ thdugh oral pathways, which

antation ot exanpl e subcut aneously or
ac%rmxtsaﬁusxc idchudey )adnnmkxyatlont1na:ap$ld:¢4|tableu, igranets, (spray'rmgp, or other
or exanple, the caqnp S be. f or,nul at ed, w
sushi famio BoMHEISEIOE HHEBpRIbPE! Bl Siepy gt rectal, veginal,
1n?t>§§%mr§l ARt Adb Y LStk ABsl no?ﬁn@fﬂ%ﬁgﬁlﬁpl @Iﬁich) a@hini@Ation includes
ngeé reésins,’ or as sparingly solub derivati ves,
aclfqlﬁiéns@&ﬁﬂig hean ﬁﬁlewmapem@llyammlymbmrstmrt or t[l@lhh@})r éFSc&fdrlp, spray,
ydr ophobi ¢ conpounds suita arnaceutl
supRpsiieay, SeP. pltmeRlg ghy Bk (%WF SH?H V&Y W&Cﬁ%ﬁf’cmﬂe"“ﬂ%
111%121 é)rqg}leall noﬁﬁ%klé{o siyr f aﬁﬁ%ﬁscx@m t e'intfﬁd%ﬁhQ intraorbitally,
nd
8 I'c poly h aqueous Se connon
11ﬁ1@8@s\ﬂ%ﬂ§f ﬁﬁﬁi}ﬁﬂfﬁlmeﬂlasmmhhﬁ ch/m hbe smdlmhng nﬁystne mlmp delivery;
which is a solution of 3% coho

(chadtrh@stt%weadp%llySsuﬁff éﬁ:‘t’)amecpav 9%9%&92{1@8{?“1 %frf’&fgé%%ﬁlea e.g, by

O R R B RS  pgoie b

oF Skifl G818 tartS §os tteifig gy thb e ovmbined] of dresinventahl intaicotaett with living
destroying its solubility and toxicity
tisfar act eri stics. Furthermore, the identity of the

CO-S d r

CeheMIS  COPRARSIN G TR e’ A Srion i

cblﬁ?és@@&ls%h&’gh\ém’ﬁ@re&&nts drbeorfthiaed irom &namt@:ffectlve to achieve

yet hyl ene gl ycol nmay be varjed; other hioconp
1tp@mtym¢qupumg,se?e ea‘@érapgutlcally effective amount o? the compoun S %1sclosed

herein required as a dose will depend on the route of administration, the type of animal,
including human, being treated, and the physical characteristics of the specific animal
under consideration. The dose can be tailored to achieve a desired effect, but will depend
on such factors as weight, diet, concurrent medication and other factors which those
skilled in the medical arts will recognize. More specifically, a therapeutically effective
amount means an amount of compound effective to prevent, alleviate or ameliorate

symptoms of disease or prolong the survival of the subject being treated. Determination
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pol yet hyl ene glycol, e.g., polyvinyl pyrrolidone; and

ot her sugars or pol ysaccharides may substitute for
wdendorooex7 [ 0147] Alternatively, other deliverpCEyst@am®o0733

for hydrophobi c pharmaceuti cal conpounds nay be

enpl oyed. Liposones and enul sions are well knomn

exanpl es of delivery vehicles or carriers

ohy dl@qgw@p@lydqf&@gve %‘Pﬂ%ﬁ if verllgwithia the P'Méﬁ’tlgly §éélppsg§kllled in the
arql M ¥ ﬁ l{gﬁk(éptﬁe ?l—:’cﬁ?ecf%&l?ﬁlréa | QN8 ?xex <& L hough

uSu e cos rea XICI Addi tionally,

t he gnrsnpund@s ey b@@eddﬁ&la)éﬁﬁeﬁ tdon8@kitled in the art, the useful in vivo
sust ai ned-rel ease system such as semn pernmeabl e

dorage e be admhinisitried 2 Mﬁmyl@ mfeadgnméwaﬁmwﬂbvwéependmg

bty e Re v R bR BT EN AR IR G R RS0 uployed.

afKitd §fécifit GifRefor FihiclSuEb@ chRgolRlseas %H@Jﬁ@@ﬂ] €PhaT8@termination of
depending on their chem cal nature, release the

eﬁ@ymyg whodagefloyely thatvis \x}@_@ﬂ@ag@ lqvglsmessmdocpgb[@ve the desired result,

endi e che ture andthe hi
ot B rr e BPed RE FROTURRpTE Aol o et ttical methods.
AL UuREn bRAICArPhBEioRE aPplodaat kRtormyerRed enphey B6kage levels,
148] Agents intended to be adm ni stered

witht desegd QYIGthIylg ringrersd adhiil ihe desied effichd gs feliRyfidguédternatively,
othseof rdinr ski in rt. For.
a%c)e(*gtﬁ.Bre n yire %ca £§ Ry, be se n%)aﬁlét ‘e)lésthe i fc%ses ahd' routes of
a&mﬂl@s%ﬁsﬁ of/bhm&ﬁgwlﬁ&lspﬁsﬁm by tIRNpraSHAe Quth SRl wkingOBstablished
at the time of |iposome formation are incorporated

pharmacelhgicalquetbods. i nt eri or . The i posorral contents are
bOth(ﬁég ected fromthe .ex
[

and, [053has bl P0SEHS SFEL SHFT GBI CTHENDP LA ET g products ar
fl%ﬁl'eﬁée%nit o iRelibagE @eld WhtJb@,age%élng: &éc@é&s@& Hhtlthh@ desired effect

| posone nEy be coated with a tissue-specif
isamd 1dngeryachidved lor pdsasesdaefibctd dtsappgpet edhe¢ dosawgd naykienge broadly,

Al SR G (o ECRAL iRyt o YR dosages may
bé‘(y@w@éeﬁt o8 lbnltaf L.IIIIHJ Sdd 100 KR voddidigalpreferably between

t herapeutic or diag ostlc agents mmy be’ i ncorporated
abatt 00 hﬁcmgmm‘hg end 1¢ aig/lcgybmiyswmghtn Alteshatioelyatasagsls ynayrbe based

oG FHEEL WPV UG ER-C B SLA I9ES Rt EBNPa B dtaie e skl in th

oitherapeutic or diagnostic agents. Methods of
Adm ni stration [0150] The conpounds or pharnaceutica
conp@ilisy] onsTlaf exdut Soimmietdr, aouteayf administration and dosage for the

pharmaceutical compositions of the present invention can be chosen by the individual
physician in view of the patient’s condition. (See e.g., Fingl ef al. 1975, in “The
Pharmacological Basis of Therapeutics”, which is hereby incorporated herein by reference
in its entirety, with particular reference to Ch. 1, p. 1). Typically, the dose range of the
composition administered to the patient can be from about 0.5 to 1000 mg/kg of the
patient’s body weight. The dosage may be a single one or a series of two or more given in
the course of one or more days, as is needed by the patient. In instances where human
dosages for compounds have been established for at least some condition, the present
invention will use those same dosages, or dosages that are between about 0.1% and 500%,

more preferably between about 25% and 250% of the established human dosage. Where
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be adm nistered to the patient by any suitable neans.
Non-limting exanpl es of nethods of adm nistration
wonadeded17anong ot hers, (a) adm nistration thoegi/use@b/000733
pat hways, which adm nistration includes adm nistration
in capsule, tablet, granule, spray, syrup, or other
such forns; (b) adm ni stration through non-oral
nopaurhaagesaguistesteblisheds ag Wil bgyhegese foﬁtnF‘é[b{’@tsFﬁV&Fed pharmaceutical
nt raocul ar
cogfiefs e R SaSlee iR TREAGY TR B, oG dalucs. or other
apPLSTRRRS Aibs RAvEl FriymPhepsd o inoivaostudibs ab iqkdifted ystoaicity studies
drip, spray, suppository, salve, ointrment or the Iike;
andefti icadyrtuidies imenionlsvi a i nj ection, subcutaneously,

: 2: £@$€$ 't o?t);?xl {ﬂﬁtt}e :iebda%gﬂgg e dtulxé;@é@m%{nﬂallﬁow how to and

whcrht S RirMadakey uitéﬁlfp@Sto@r Ekghéty adﬁi[nlitfmohl Kee fonadaticiiyngor organ
i nfusi on punp delivery adm nistration locally

dysfimktiers. ®0nvn§sebft the mttdmdle& plllssiilqml wheld alsedinon oG igatment to

hlg{&%’ v g'fgigt 1%r?h{’kf%f6%ﬁpf) l agltg%tjl onac(lfqlzlppr@prl a(%lgg hoxicity).  The

mhd88e Af adkddrhinisRateh@lods 'in fRr mbfdeefengot e cﬁﬁlﬁ‘ﬂ@uﬂdm@a‘res‘c will
the invention into contact with |1 vi ng ti ssue. [015

vaPh amﬁaﬂ]ewveray of dh@ocsnchﬁl@h@ beireaipd en

adm ni str on [ ude COppOS| L V\,her v
TG GBI S8 OB G AL R PR tnE GRY By By standard
px%ggﬁsﬁ?{ %Vhlhz?’tl&ﬁh%ﬂf%@g PUFRGS the dRE ahd) BB HORAdduency, will also
ctive anount of the conpounds discl osed herein
varggeordidg Hstha ad@slmdwwteigmmé mesponsetdidhe indivadusd patient. A program
adm str E?am mal .. i.ncl udi ng. f human,

COTRRAY Scuﬁ?? albﬂ B3 R RSP RS Tof ¢ he
spec am Wl detdhfndlosea @ drug b
tall OfIS %ug@ﬁexgg;@fg%r effectet bult1 Wi I? gggp%ﬁdmg s
inanost uwiresf mmﬁagenemmamg egarding the dusagauvanchet mpdsd Eagt dasly dosage

reggg@o h%ﬁ a];i]z]é i}ﬁ]irqgl% \égtllq%g Frtgll}q'g)ﬁ:@? :gf(%:tlap yfim glap JodT% oc%l be?ween 0.1 mg

aﬁcﬁﬁfO@Qﬁ%B{‘ %f%hla&weef i ?%Hieﬁ@ pPIDHBL, HERARS 18Ag aRPEN0 n@f e.g. 5 to 200
conpoun ective To prévent, alleviate or aneliorate

mgy Mptotis eﬁfbod1mms anontramend)wsn gulich@nswsv pw witragfuseyiar dose of each
subj.ect _bei treate nat [ m}of a

aqtive ingedientcatinelesniGe mgend Ul e PRl eyernp | g and 60 me,
a h ically ¥cdeptable salt,
i
d¢fag&hapde wialduldvel aethdifree pparlesome mndmdlrsknw | thel composition is
the art, the useful .in vivo dosage to be.adm nh

admpiared b GiERRe B TS TS PO aRTRGHP OIS Y g ion may be
%%Rﬁ@éjré@ %tyh@&ﬁ]lnh{i Byetlfl ngfusg)[ﬂd grr‘p %ﬂy‘ ANa IPRBE I8 ach active

e par ar conpounds
ingredient up to 1000 mg per day As will be understood by those of skill in the art, in

& the route of adm1]n1strat1on

certain situations it may be necessary to administer the compounds disclosed herein in
amounts that exceed, or even far exceed, the above-stated, preferred dosage range in order
to effectively and aggressively treat particularly aggressive diseases or infections. In
some embodiments, the compounds will be administered for a period of continuous
therapy, for example for a week or more, or for months or years.

[0157]  Dosage amount and interval may be adjusted individually to provide

plasma levels of the active moiety which are sufficient to maintain the modulating effects,
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and the specific use for which these conpounds are

enpl oyed. The determ nation of effective dosage
woewmlsedithat is the dosage | evel s necessary teCcacisem®e®00733

the desired result, can be acconplished by one skilled

in the art using routine pharmacol ogi cal nethods.

Typi cally, human clinical plications of products are
orcomimalcegective Icewerl’fr@w@a@\éECQ &he ME§ vl d"@égf% gl gpmpound but

sed u h
ca}hfb(equﬁ fe\qga 11};\3 (Llaé%l @o?a%%%/ ?1?0?—:8 g fo dﬁcgge%g gﬁéﬂg/;ﬁéﬁjgféll depend
off thBpitiad! éﬁﬁct&ﬁﬁé’d aﬁ’dﬁ@ﬁe afthdhnisestiof athwavestHRBLC assays or

of the conpositions identified by the present nethods
biosssmg oasfoabsqutnei@tepnmemé@mad@neeaﬁraﬁe@%ods [0153] In

non n mal st a C 0 t a

or o d@gg@ Oé%gﬁ'relﬁ ?s t C5k 1pp:#0 aﬁdéoscg%%rﬂ{nelé\}g lg‘snﬁ%m MEC value.

?A ﬁé’ﬁ@mﬁeﬂ{dﬂlcﬁ BE ra@ﬁlﬁﬁﬁetéﬂt mshngt heegla®h r\elﬁ)icbfrﬁamtamssplama levels
onhger achi eved or adverse side effects dlsa

altboe algpeMiK‘yfqrd@g%)"/b o tyme, cspfernke g ¢ o] Beferably
affec%e(i9 d the therapeutic indication. Typically,
byeshy y be between about 10 mi crogranf kg and 100

mg/ k y "iﬁ'cgs!ys ’of sl edahlistra86h Weeslea@beuipta@Dthe effective local
m cr gra kg and 10 ng/ kg body weight. Alternatively
capsagrionmdyhebdrup asleahoabﬂjredmﬂ:ﬁwlmitsﬁdl Q@ﬁ@?ﬂtﬁaﬁén surface

?Le? Hﬁf g]t he %&%}eﬂ%ﬁ-ﬂ gcgﬁ}gq?s{ il Sga'%lmipg%/ v(\)fﬁfl,s 83 oucf% hole dependent
ofR¢id QL![ ¢ abteir%nt ,das@equbRbrd WRighhahsrerkiy oflthe affliction, the

conpos tions o thé present” i nvention can be chosen by

ndahgeriof dimirdstetiop hr;dshe:;mdgmemt of itlprefcribing rﬁlé(ﬁlp@nt S
condi ti on. (See 197

Phar 1éd] ogl(étgpp @s@ps%nl&eréﬁgza? ggva hw# ch eliﬁcacy and toxicity
ug}%? \fvhr}ﬁé)[fl(?c%r aart oxdr p?é MhdYoxi&165LHE . gﬁﬂldula‘ﬁ comfound or of a

reference to p. 1)
SUDLBY 6ﬁ|they ,cofnb@uldﬁs eha[rm’gg eerta’m tchemirghpostidgspmay be established by

adm ni stered to the pat t be f
T

h{{r%)c{xix bRl Nee x%egﬂl?s ¥ sufh %ﬁfdi&%r@gftéﬁ\@re‘afcuw o€ t@i¥i@Nin animals,

’he course of one or nore days, as is needed by the
stk Asebmmlals, bnaioa seesifivhBy crvimamean Ad*@srmglsslyf the toxicity of particular

conmpounds have been est abl j shed .f or t ast sone
COBRG o, 3 HEIFF LTHEL | RGBT BHER Pl (40 Rndla Qi mey be

d%%s i}%@& uS?ngngquﬁ?thgﬁ ¢ aiglgn@ﬁ%ﬁ@e Br @b Mlcﬁaﬂ%ﬁ@Gund may be

nore out 25% and 250% of
chthSlished afihi sheehl hevspnizedmageds,\shelr ano vwmmnthdﬁs,avglenalsnodels or
establ ished, as will be the case for new y-di scovered

hptran ndisedat itiajs. Non-limiting examples of appropriate in Vitro animal models
include castrated male rats or aged male orchidectomized rats. When selecting a model to
determine efficacy, the skilled artisan can be guided by the state of the art to choose an
appropriate model, dose, and route of administration, and regime. Of course, human
clinical trials can also be used to determine the efficacy of a compound in humans.

[0162] The compositions may, if desired, be presented in a pack or dispenser
device which may contain one or more unit dosage forms containing the active ingredient.
The pack may for example comprise metal or plastic foil, such as a blister pack. The pack

or dispenser device may be accompanied by instructions for administration. The pack or

dispenser may also be accompanied with a notice associated with the container in form
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conmpounds, a suitable human dosage can be inferred

from ED50 or |1 D50 val ues, or other appropriate val ues
wdeoiceadifromin vitro or in vivo studies, as gaaiustioedoor33

by toxicity studies and efficacy studies in animals.

[0155] It should be noted that the attending physician

woul d know how to and when to term nate, terru‘P le of
pxammbsd bydmi epvsrRmentah agereyt senlsing @ﬁn AT, Uses of sale o

sfunction Canver [

PRG5BS el B Ehb P P kSIS Al form of the
drif fbh %uﬁa'ah rurcaéterirfasp@aﬁmm@nn OSucﬂﬂﬁmm:t éor( pxeemblei,dmag be the

toxicity [?nitude of _an adninistratfd dose | J
labeiimgrmmag@dém th@f BhEoefl awst Bawe Amipsieation: fopp Ffis"%ti‘iﬁ Tugs, or

eri.t

the &ppﬁ)é(es Jue ucbfmségg ﬁltogigiog glﬁr)llgén tc&i:[l r1§18% l&ecd'r{lé&ﬁ ?dofaﬂlg invention

fosRRRtdd BNa BB¥ipatflE pRY@HRk@icabeaiA gt fish be prgyardd, phaced in an
standard prognostiC eval uation nethods. Further, the

apogiatnebnprendiapl ldedded for dgaiEreatof A inglicaied goRdiHgn.
acco ding to the age, body wei ght, and response of the
EX3mMPieS dual patient. A program conparable to that

Gghéqyﬁaﬁgdaggve may be used in veterinary nedicine.
0156] Al'though the exact dosage will be de;ernined on
a dr[9d6Bly- diNMRoMibthodﬁ n Holgss @%b@lses%q’i%d NMR spectra were

SETE LSS oGS SEEOEE R, TR T e
[P%H d%fé{en%%(@eaclﬁ’reﬁ@uﬂ eiveﬁitoﬁe%k%ld?gfoﬂﬁe(@]jtl e[fg7 %@nd methanol

active ingredient, preferab y bet ween
GIDE)EIW 3500p ., I—ENMR Spetcnram mgordbqh apd(WeHz on a Varian Mercury-
embodi nents, an intrayenous 2cutane

VXA P Mg FEeMeteis &£ oyp n&&qnsigg{sr QIS W&P’gﬁ‘f iéx[ﬁerazf The NMR spectra
opﬁg\@g%ﬁogncgjargges?ﬂgedl%g 8 8 Shekabiny. Melke8And sdivefts were of

ng 1s used. I n cases of
tmdnignmtgwad @vmkableaﬁpﬂmacasramewial csalitops sod eperablissdswithout further
M%%ges may be cal cul ated as the free base. In sone
Pﬁents the conposition is admnistered 1 to 4

ti rre daﬂcg\ﬁ\éa Bidid ye! yr(lle e aRREPR3E tePRPmed dnh& combined

i nve mnistere onti nuous
pfe@lah@l\yﬁém UWateEB‘/Nﬁdromasspfyefeﬁf adiﬂsystlag od adBosE® el‘ngbaqwadropole mass

active di ent to 1000 d
oo s Bl 15 L o e
i%%%ﬁrﬁ 3@6 g'ratdl%%i)u%l% WACESHAL YedQsiAdr f’?‘O@tsﬁﬁlpIehﬁanager and a 996

i SC herern i n a un ’s that exceed, or

PEMERlefedior. esgﬁ eshiont Was pbAvenal ah e, XpTafe MS&dJ](Xoéagm 4.6x50mm
range in order

to effectively and aggressively tr
cpanmi differ | 4: AGMe ssimenivUnsEEHES iy rwq%ﬁf eut Pfo#g erﬁﬁ ammonium
acetate in acetonitrile/water 95/5. A gradient was run from 30%B to 100%B in 7 min,
hold at 100%B for 1 min and re-equilibrated for 5.5 min. The system was operated at 1
ml/min.

[0165] LC/MS Method 1L The analysis was performed on a
Waters/Micromass LC/MS system consisting of a ZQ single quadropole mass
spectrometer equipped with electro-spray ionization interface. The HPLC was a Waters
2795 Alliance HT system with a 996 PDA detector. Separation was performed on an X-
Terra MS C18, 3.5 um 4.6x30mm column. Buffer A: 10mM ammonium acetate in water,

buffer B: 10mM ammonium acetate in acetonitrile/water 95/5. A gradient was run from
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sonme enbodi nents, the conpounds will be adm nistered

for a period of continuous therapy, for exanple for a
worels/ogé3imore, or for nonths or years. [0157] PoTage006/000733

anount and interval may be adjusted individually to

provide plasma |evels of the active noiety which are

sufficient to majntain | ating effect r .
S B B 81 0 E8H B HRVAE R Wiy ECRR g2 min- System
npound but can be estimated fromin
wxsaél%lgt%%tel%gorggges necessary to achieve the MEC wi ||

depepdesin i mai/MSi0atthotiallct Brd shdlysis avad pecfotmedfon a combined

adm ni stration. However, HPLC assays.or 0as
prigp/apad giral JV Q{gltS@YIwrwéas&sggﬁ@ %ﬁlé%lﬁg pggﬂd\& Sl{léi %I]agropole mass

s&f@ﬁ&e&%@?@{l SwhitNe u@éﬁ%}éd g%ﬂbt{‘ eiﬁte‘r'ﬁl:@g TNECHPLC system

i ons s m ni stered using a
cdnSBicdBIT aWaths 600 fibdicnispphmsith dneirel degatsingea 2i60 Megple manager
for 10-90% of the tinme, preferably between 30-90% and
a9 R RALICEKIO). bet ween 50-90% [0159] In cases of

| oca ni tralon or tiv

of 1 oltB7E ' s3hbRliosh Vef prddinl o, YRGS S Hfere ODS HE0, 5 pum
45681 g &&u&hamfe@omcem 1% DPA {0 1efMdr, Tﬂméfeﬁnmu@tls% TFA in

conposition adm nistered will, of course, be dependent

acoforb ke b} 8605, Hoiaragient ewscun amy HOLB Ub) WOVHE Thafightt stay at

1R 3t i Yesm et o Stert, s FRAEE 2B mymin
Physioae8y- mampﬂﬁ&%cﬂl&ﬂe%ﬁg hasieily, gencddgounds were

eval uated for efficacy and toxicity u3|ngﬂkno
disetlteidin diehforemethpice, tranted Wﬁhletkloﬁ?g‘}s of 1 &Eﬁlt jrc dieghylether and
oun or 0

PESTAER i St o Bt FeyStsF e SPERRH T Pap @Bl Ber drving, the
h%&ﬁ{l%&' 43¢s W%revéﬁtélﬁe& Aofiliy towar dS a cell Iline,

such as a nanmal i an, and preferably human, cell |ine.
EXheptekul tados- (3ublore2utktyl-dmitrophenylp$-aikicysle[3k 1]octan-3-

toxicit ani mal s, such as manmmal s, or nore
OEGQQF?&%H’Q/ hurmns Alternatively, the toxicity of

part '[ﬁwﬂgf CRR YOS | bm%RLarll @50 A6/ ramel) i pyHii@e (0.5 mL)

rats bits, or nonkeys, may be deterni ned using
whn eddednerhamse (OTH efff G)iﬁammob)fan&i therdaiiden mnxtwmwﬁil@wed to stir

30 S 24 Rl S AESBIE: T rami
i ni I t r

D A o AN, A SO0 o

pﬁ&@dgm| £ @hidhipeRiutoi0.283 g) a\t/hswh V\hﬂ’] pasfiet thynprepamative |TLC (7-

to
heptane/ethyl acetate 7:3). Extraction of the lower Ry band afforded 173FBA73bL (0.026

g-

[0171]  LC/MS m/z 297 [M+H]". 'TH-NMR (CDCls, 300 MHz) 8 7.62 (d, 1H, J
=9.0), 6.72 (d, 1H, J = 9.0), 4.14 (1, 1H, J=4.9), 3.76 (br s, 2H), 2.35 (s, 3H), 2.25-2.13
(m, 4H), 1.94-1.79 (m, 4H). BC.NMR (CDCL, 75 MHz) 155.6, 142.1, 130,7, 129.4,
124.5,114.5, 65.1, 59.1, 40.5,27.9, 18.3.

Example 2: 3-Bromo-2-chloro-6-fluorotoluene (165RLI1)

[0172] 2-chloro-6-fluorotoluene (5.00 g, 34.6 mmol) and iron (0.1 g, 0.17

mmol) was stirred in a 100 mL flask. Bromine (6.08 g, 38.1 mmol) was added slowly in 3

portions with 1 min between each addition. The reaction was stirred for additional 15 min.
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determ ne efficacy, the skilled artisan can be gui ded

by the state of the art to choose an appropriate
woudwlo76xdose, and route of adm nistration, andrPCEiS®6/000733

O course, human clinical trials can also be used to

determ ne the efficacy of a conpound in humans. [0162]

The conpositions may, if desired, be presente

Tlm&&cldﬁromeﬁmﬁ & m@e“wsc@dﬁﬂbl the r%@%@mt%eﬁragﬁﬁgnga tqfar’i\) separation
un| t gosaﬂﬁw*q%ra 58810 ld’éhg%age@gllﬁl%h ( % @@rxﬁﬂj 'EI{H:I it had turned

r-se neta

ccﬂ@i‘ldss BCRy@S vaerd bépﬁfa@éd Qﬁpihe oTE@mp&@kr aas drasl'pl:elnxsﬂeln sat. sodium
devi ce may be acconpanied by instructions for

hyaldogeni erbemaico (30 THe, gaiek 256 waspiaitdelo Al e sHlopgompound as a

Oilﬂgﬁet%g? ﬂe(?esc}ngwfé(g? égg cggt i %3%03: br%%rgovg }Mﬁ%(r)g% {Zt}ﬁlorotoluene (calc. by

'H-RGHR PIHEGofpEuBRi @el il fe n'éﬁtestelﬁmtﬁ@it éurdfer purlﬂca’uon
pharnmaceutical s, which notice is reflectiv

appr V] by GCF{MSag?ém%%Z BfHFe HAMMRICOGs 3@pd\éﬂflb§ 7.53 (dd, 1H,

Te v anidy Tpr At i R RPN tn) the TF%. Fooc

and Drug Admi nistration for prescription drugs or t he
approved product insert. Conpositions conprising a
Exmnpst:dZ-@‘hldrrh)e4 -floend inethy henzanitrilg (1651%11&:7@Drpat i bl e

o SBRP a1 ettt Pty BESREDEL0 28 BRI mano.
mﬁg fggﬁdeﬁl%e%gcg%'ﬁlm‘dﬂ an@%ﬁﬂhﬁ%u@@ﬁﬂbﬁéspﬁ’ﬁﬁﬁﬁtﬂudlaﬁl(O) (27 mg,

t hods. Url ess ot her wi se” st at ed,
23 panl) waselaegadeinar dielj IVIF4(1 Bnlkedded) mda@mr@mwre @@M@ed for 150

st e bonr e aranep it st (S Sk R pa the reaction
m&&g&' &’f:ish@zﬁ withafa Qéluﬁ%hﬁﬁafél (4%/@@%@[8}1 2k 29.131l) PPGWed by brine (20

spectra wer recorded at- 400 MHz on a Vari an
B The yrgaiéAagdvHrass déat arrrheva@rnatc{doljfﬁﬁlermgd@é s figrther purified by
are reported in Hertz eNI\/Rs ct
c@a%ﬁmatagr@%bé% rsrlwéoger 57ing peh ?ereﬁlygﬁ?ﬁ%tef(Sr%gwmg a white

S @E% sol vents were of the highest grade
ava e “fr'om cormer ci al sources and were used

Wi t h{mUST ur thenPport 16 BuiER". HOUSHR (UTLMS Wit 317.43 (dd, 1H,
oS DA O bt o

G U TSR D RS Ers e
Mﬁlﬁmmm"ilat}@drochlonde (165RL.90)

[0176] 2-Chloro-4-fluoro-3-methylbenzonitrile  (165RL87a, 55 mg, 0.32
mmol) and nortropine (165 mg, 1.29 mmol) was dissolved in pyridine (2 mL) and the
mixture irradiated at 220 °C for 2 hours in a microwave oven. Dichloromethane (50 mL)
was added and the mixture washed with hydrochloric acid (0.4 M, 2 x 30 mL) followed
by sat. sodium hydrogen carbonate (20 mL). The organic layer was dried over sodium
sulfate, filtered and evaporated. The product was further purified by column
chromatography using dichloromethane to give the title compound (16.2 mg, 18 %).

[0177]  Ry= 0.45 (CH,CL). LC/MS m/z 277 [M+H]". '"H-NMR (CDCls, 300
MHz) § 7.37 (d, 1H, J = 8.6, Ar-H), 6.78 (d, 1H, J = 8.6, Ar-H), 4.20 (m, 1H, Tr-H), 3.80
(m, 2H, Tr-H), 2.37 (s, 3H, Ar-CHy), 2.32-2.22 (m, 4H, Tr-H), 1.98-1,81 (m, 4H, Tr-H).
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of a Waters 600 gradi ent punp with on-line degassing,
a 2700 sanpl e manager and a 996 PDA detector.
weepmriasiion was performed on an X-Terra M5 O 8CTASRW6/000733
4. 6x50mm col um. Buffer A: 10rM amoni um acetate in
water, buffer B: 10OrM ammoni um acetate in
ace trlle/ ter 95/ 5. gradi ent was run from
ERGmISOBE. PriCr R rom B4 o OT R A HOUANplS 2.1 octan-5-

5.5 mn. The system was operated
ygtﬁel%q’H t&%@ﬁ%ﬁﬁi’fé@?&ku M5 Method I1. The anal ysis was

per f 178§l oriNert\dginer s/&69r onmags LQ/ISS syshelin and 4ﬂuoro-2-
i sti ngl e quadropol e mass spectronete

(R REN e DI ER ODTBE o TOra Mo FRedrthEbyRdies (2 mL).
ngk&é%@e W IYG\% '3 1%6 Qé 1&'&'8'@2@@& ﬁa%ﬂ-rfors’ ¥ g&&@a\’\ﬁ h&?%ogcge ted. The

epar at on was on an

rdsikthe VaasSdlm-\édGﬁ SOMIHCP(2011) Bu& feRfracded dNigHBRRetifne (2 x 20
acetate in water, buffer B: 10rM ammoni um acetate in

mdgeThmeambined wrgpaic p@wes Wweae é?lgﬂDWtNE\aé@Mfdtﬁffﬁd FrBosorated, and

1009
t}}reggstghnq ﬁ)lltl) was gurfltge}dqu e rﬁt1$e§]§€ gﬁ]u&%%wngﬂc oerangha]ie) to afford
183 (i (85%)) 02 8L Lkitle CoMpolMRt xatkcdidress 341R1. anal ysi s was

performed on a conbi ned prep /§nal yti cal
Vat ef®/7M cr dofe/d4S 8%2%MM©H$| SHENYRAC DRI 651661 5e(m, 3H), 4.35-

A M3 B0, 3 TP RS TH) O Blaor B A B 280 o gD 82-173 (i,

zqusg(;aq ad (ﬁ}lf g Waters 600 gradient punp with on-line
degassi ng, % 00 sanpl e nanager and a 996 PDA

Edempbt of:. [amw}hﬁhpayétmnnml-ﬂwammd[&mmma\ims Grboxylic

S TGTPHA ST BEATR fer . 0. 15% TFA 1h
acet gn'%[ | el"rY)ﬁétﬁ%ls@l%énuﬁl Qfldgdjs' gn}t?o%"’@g 3HHH10§)|' W8 0B added to

to 1 stay at
asespengion bbNat&55-66%EdispemsiorSyshirralad, hpepal 33@ n&hol;L in DMSO (20

[0168] Preparation of hydrochloride salt
m% %Qﬁ ryac‘fmémes Ban sidrerdioe 1 élrymﬂ lytgep @f}Boc-tropmone (5.0g,222

i AEOMRRRANR: ol BALEL Whl iflld 85 To0ho! M Huddls worcup

er and precipitated from n-hept ane
(&ﬁ)leeIﬁi(B ané eeapoetiovied thendriedaivy Sy o@‘ahmrp}ﬂwgawg ;thd trade epoxide

hydrochl oride salts were obtained as solids. arrlple
sqro[S azab1cyclo[3 2. l]octane -3,2-oxirane|-8-carboxylic  acid  ferf-butyl  ester

(l?gﬁ gg}?%)g ’é/h?chl \Qe[s%sgd b %ExtASte'ﬂ)' HRRE ?LM@}‘ p&l%%%hcyd 0

[0181] Super-Hydnde (1.0 M THF solution, 29.0 mmol, 29.0 mL) was added
to a solution of 197FBA10a (5.3 g, 22.2 mmol) in dry THF (10 mL), cooled with a water
bath, and the reaction mixture was stirred at r.t. After 1 h the mixture was cooled again
(ice bath), slowly quenched with water (10 mL), the aqueous phase was saturated with
K,CO3, and the reaction mixture was extracted with diethylether. The organic phase was
dried and evaporated to give a crude product which was taken up in ethyl acetate (200
mL) and filtered through a silica pad to give 197FBA17d as a colorless oil (4.11 g, 77%).

[0182] GC-MS m/z 241. "TH-NMR (CDCls) 4.19 (m, 2H), 2.18-2.12 (m, 2H),
1.95-1.89 (m, 4H), 1.66 (d, J=14.3, 2H), 1.46 (s, 9H), 1.17 (s, 3H).

Example 7:  endo-3-exo-methyl-8-azabicyclo[3.2.1Joctan-3-0l hydrochloride
(197FBA20a)
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ol (173FBA73bL) [0170] To a solution of 198RL41 (0.050
g, 0.264 mmol) in pyridine (0.5 nL) was added

waoandsrogdine (0.134 g, 1.056 nmol) and the reacPCDWS2006/000733
mxture was allowed to stir at 900C during 17 h. The
m xture was diluted with ethyl acetate and the organic
phase washed with 0.4 N HC

evap@ﬂﬁﬂl on 40M tHHel aQIP%%p (1 nd Sa@ngﬁ) CW%HCg%edgg{,gOlémOn of
1 FAREOE 78 {5) qﬁ@ﬁ%n:@%&?ﬁ“ﬁ (BYhifY, e‘i‘h@gfeactlon mixture was

pr epar at acetate 7:
st@éﬂrcﬁl@ﬁlgml Qflert Mpbmmrto IRiveawilitadlot, cedchl warfaasdwashed with

11353)@@1226 )gn)]'.a a;n(c)iél;&:(i(go gqvgl9jF]§Aég%§s[aM+ scthél!_é-ZH%%, %9@9

9 0) [oﬁ 14 (l}tilé\nwz| (%04(135 4@;@8 7243)1%/,#7.%;2}()?2.00 (dd,

J%@@@ ahd 375 2&47!2) 8135836, Lm 174 @&0—714 6,231)41 0124 .35]).
114.5, 65.’1, '59.1, 40.5, 27.9, 18.3. Exanple 2 :
EgaiBplert- %Cdm@rfbﬂgom-aﬂwtlmbaemlvﬂs51:8_8@%18[)0172]

(2ch 03%9]06 131?9%1? ?\ﬁg]g)r% P(ifq,or goll%ﬁn% 671€ gnﬁhﬁ@lg%ﬁé Qfnide (3.7

¢ Brofhag 46 t&gakgs(u%eéfl?ﬁﬁ%bﬁul%ﬁllﬁﬂ&iﬁ@))%l 8Wgy1.56 ndnol) was added

portlons Wi th ween each addition. The
tor @ ditask amdwasregoni atmespleny.  adi PMINES w8.)vas. Fdded and the reaction

di chl or onet hane, (50 ni h
i Tt o gt A28 patt sttt MR R ARy G5 MS and
ald thnRersRdll Umst Nivesvbphatd@ 0! Miur&n The0 Mixnd® Wap diluted with
until 1t had turned colorless. The |ayers were

diskloara¢tbahea3d0tk), oragaed @wthayfetel WA westrad /W"/p hnaggesium sulfate

Odl " QB >égL (:I‘gj[ Q?%E ?r}%gg%sﬁm @Eﬁ%’o e&ecg gemg ege(tﬂmat?d to Sglve a clear
'E éooi?lctgwasgﬁlr%er ?Qﬁﬁé’d BY I'ﬂ:@1ulﬁi%@:hrornatography on silica gel using »-
5-chl oro-2-fluorotoluene (calc. by 1H NWR).

h@’ﬂmle?@]mm:auﬂaite\@%)lgwmg 4 whitheolidgR {79 &p Yok t hout further
uritlca

( cocl80hoo ki ?J%D%)g?dﬂ@ﬁﬁ[ RS R %ﬁga 1H, J =
8&8‘%}‘*@%@{ gﬁz@cﬁ{) , 2.35 (d, 3H J =

plor 9 4- Trifrove@etimnbydlfvaie ondid r 213edipidbfAL8nityophenyl ester
{9@174 3- Brono- 2-chl oro-6-fl uorot ol uene 165RL91 (173
JP#7)78 nmol ), zinc cyanide (91 ng, 0.78 mml) and

L AR 4T g v
td he-diin¥fhsH-&-nitfdphehalt(€d21g06.70 Minol) and tr1ethylam1ne (2.5 mL, 17.9 mmol)
in dichloromethane (40 mL) at 0 °C under Ar atmosphere and the resulting mixture was
allowed to stir overnight at r.t. 2M HCI (50 mL) was then added and the solution was
extracted with dichloromethane (3 x 100 mL). The organic extracts were combined,
washed with saturated aqueous NaHCO3 (100 mL), diluted with n-heptane (200 mL), and
passed through a pad of silica gel to give 1.96 g (98 %) of 195JP07 as a yellow oil.

[0188] GC/MS m/z 299 [M]". 'H-NMR (CDCls, 300 MHz) 8 7.72 (d, 1H, J =
9.0), 7.28 (d, 1H, J = 9.0), 2.48 (s, 3H), 2.41 (s, 3H).
Example 10: endo-8-(2,3-Dimethyl-4-nitro-phenyl)-8-azabicyclo[3.2.1]octan-3-ol
(195JP08) ' ' ’
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sec at 200 OC in a mcrowave oven. D ethyl ether (30
m ) was added and the reaction m xture washed with
woageaseaam sul phate (4% solution, 3 x 20 L) f eCirwsews/000733
by brine (20 nmL). The organic |ayer was dried and
evaporated. The product mas further purlfled by col um
raph on_silica usi ng "-heptanel/ et hyl

chro
oo TR Ty B07 RSk i xS Hendln nosBonses (401 & 796 mmol), and

1?%19%%1%]((% %#ﬁwﬁ?zhe%gg é(g l}/gé'ﬂ»é f%ll'_é-_]}l\w%%é g-?lg% lrﬂateir‘qg jvl\z{'_sl%ﬁen cooled to

18., PouMd-io w%te@@(ﬁ(ﬂmlg Hand extraticll, withi®thyl a’gétﬁfépdfex 400 mL). The
2Ch|oro4(3e rfo- drox 8- azabi cy cIo
copbiipdarganic gxtirapss Wt@b@t@oé\’ ) comydﬁraic@h lirp wad@, and the residue

.76
AR BT Shera 8 IS QAR bplimgnl S g e A7 g1 (6.8 %) of
1961P(3.a32 soB®d nortropine (165 ng, 1.29 mmol) was
di ssolved in pyridine (2 nL) and the m xture

i rrad00dd aRs 200838 EtOéve/phéptanes]:ih 1L/ M remaie [Muif’. 'H-NMR

@2%35%5%76)2%@’ &5 3%94 ; “32»%2%&) fi,.7=4.5),3.79

(6, bped gs s@y 2 seslhy zéxgmg@ O%aﬁ%sQ 4%)

Thé or ani [ ayer was ove | um sul fa
Emahtlﬂe ia]i- anﬂhbwa}pe(saandd hy‘ﬂhexypradalmycA&a[s X, ljbbﬂﬂ&—lyl)-?’-

fied h t h '
ofh'ep%%ufri%ﬁi?#ﬁﬂ%) give the title conpound (16.2 g
177
[ M Kﬂ%ldl?H_ N%%%tl%%géé%él%?ﬁ%@}a&n%&% IZ@ éﬂk Zﬁ%ﬂ Soc., 2002, 124,
8?_14685 7); H}uch&e%ﬁer(cel is inbbrpdla%éd&l@@mlﬁy rb[feren@e 'g?été Rhtidety, 2-chloro-
ztﬂtg)zobéeng@n‘grﬁ? n%]_] gy 2|.(b mnlolbgl iryg"{HErﬁl 04mL) was) added dropwise to

hg{n(lt 4 FF—@E'EP é t%h6 e)treuz{le hérl %eir%dmcnman%a;?/ (§ ) Jum IolC JR 1o(t Jol THF,
WRhivhmateant 8- Ay, X}hemz Sot.t 199% 101 983¥8T3548) whith/A8lincorporated herein

Nortropine (269 nig, 2.12 mml) and 4-fl uoro-2-
bytr¢ﬁ6¥qn9%#rbﬁ§@ﬁywe;ya@rﬁ£o?ﬁ end sered 900 (fCgfor 3. 529 ledisle)(5.08 g, 20.0

I d The
{5 SRR b RUSLAR o8 Pkl o T SR a0 .02 50
niﬂj@tmdcsfaﬁﬁ@t@ﬂ ragtieshs NHECI @90 AHE) Wose Sd&@a0 !fddﬁﬂvédnb}z eMac‘uon with
(20 mL) and extracted with dichl oronet hane

dwbkromﬁba%(%mnb@ mldadr}@nga o ks combined rqrgain@\l@rersf\laver NaySO4,
tered a the resultin

ﬁﬁ%ﬂ an e%vag) )9? eeslggxfeg S; 1§} é/aéllﬁ)cn?lé ]i?lSIIdHa W3S lpﬁssgd ?hrough a pad of
sﬂﬁb& @Eloél@ﬂﬁg h@ﬂﬁﬁt@&c/%@ﬁﬁaﬂe 1—33 48 4834ho0f12t g (040l fimol) of 2-
compound as a colorless solid
chloro-4-fluoro-3-iodobenzonitrile. This material was combined with nortropine (114 mg,
0.90 mmol), K,COs (186 mg, 0.134 mol) and DMSO (2.0 mL), and stirred at 130 °C for
1.5 h. The crude mixture thus obtained was diluted with n-heptane (10 mL), passed
through a pad of silica gel using EtOAc/n-heptane (1 : 2), concentrated and purified by
preparative TLC (EtOAC/n-heptane, 1 : 1) to give 1.5 mg (1.7 %) of 195JP18 as an off-
white solid.

[0192] Ry = 0.21 (EtOAc/n-heptane 1:1). LC/MS m/z 389 [M+H]". 'H-NMR
(CDCls) 6 7.42 (d, 1H, J = 8.6), 6.70 (d, IH J =8.6), 4.16 (br s, 1H), 3.95 (br s, 2H),

250222 (m, 4H) 1.93-1.78 (m, 4H).
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[0179] LC/MS 777/z 297 [MtH + . 1H- NWR (CDA 3) d

7.65-6.75 (m 3H), 4.35- 4.28 (m 2H), 4.12-4.05 (m
wOR06/02648-2. 39 (m 2H), 2.17-2.04 (m 4H), 1. 821TAS7®6/000733

(m 2H), 1.60-1.52 (m IH. Exanple 6:

3- £H*g- hydr oxy- 3- £r g- met hyl - 8- azabi cycl o[ 3. 2. 1] oct ane-

8-carboxylic acid tert-butyl ester (197FBA1 % 80§
Expmiple Ry | SBremecneilond-4i-aadq-ry drpxy-S-apnbicy
0 suspensi on of NaH (55-65% di spersi on
y‘ﬁ%‘?“ﬁ‘?‘ﬁ@%ﬂ%#&zi 45 g, 33.3 mmol) in DVBO (20 ni) and
t heéﬂf%?]t | OTLI¥ Yeabich WAS @tmddr ek fdmtldallj' as An SE)daqulaDrll using
0

c-tropinone (5.0 g, 22.2 nmol) was added \Qg é
brainitevinsteadhef @dmeraédh%wle?trqplulﬁoﬁo ey_ffpr@a 4.0 mgBau¥) Rb1 5@82 as an

c/H, 20) and evaporation of the dried SO 4
ot (oo

hase gave the crude epoxide

Spi r @l &sazalp &y@k@k@%a&-ﬁéﬁtw 13L)2L€IMS B al2 §MEEIPOH-NMR
ylic acid te(t butyl ester (197FBAl Ga), which was used
(GDClb)th7 aexd, 131, G’FF 8\161 |607iﬂt(df Ut Jre 8.6t 19 (tc Bitli b7 5-Q o84 [br s, 2H),
?er-l-lyggé :t( , THF solution, 29.0 mmol, 29.0
&8 jon of 197FBAICa (5.3 g, 22.2
q {2l -
A S s e
bénzenittild PEIRE3 cool ed again (ice bath), slowy

hed h
Ot URATSla "iiiis Rt Wi Aked DEERneA b S ER 12, using 4-
ﬂ%ﬁ)-@?ﬁ&% 1b%£(§ﬁ1tﬁ!lee¥r§§é5§tol?62r chldi3€4- ﬂﬁ&%ﬁé&oﬁﬁﬁ&eas\’%% substrate, to

evapor at to give a crude product which was
affa en.ecupg (N4 %)WII%\M% an EPPGhitd Jolidnd filtered

o 09061 g a8 i Suhevenng 1y SO T R R ENMR
(@%@) %j 2o%s_A, 63% (%H;I—?I), ]421%{{‘(11?9 510)%?.?% (?%,@%PD 502,13 (m,

41K anmpl g, 3H), 1.92-1X7 - -azabi cycl op”™.1Jocta p-S-ol
hydr ochl ori de (1 97l@éA2 )£0183] 4 MHQ solution in

Egawplerld: (&6lond-12-tihdorackimgthyd-dsaitiophenylys- %b%M%Z 1]octan-3-
8 mol) in diethylether (40 nmL). The
"]r(igé‘g}IiBgﬂ“#?&ture was stirred during 2 h, then
evapaved R @i ¥@pénsidi e §B>Jdﬁd1ﬂor\13ibllL€dﬂeV\@$)0f gt €. Bld,mmol) in
washed w th hept ane (70 m.), and dried to‘gl ve

caeZEBARD sulfisicaacivhi2. & ndol We 4@1&:4 ',drgowme?%sol @yng] potassium nitrate
éﬁl)rggg‘a ggl\%&alt)fm)cogce%trat% [furlc a01'a|) (’2.52 m%j a(t q’OOﬁJl temger%ture. The

resulting suspension was stirred 1 hour at room temperature and then poured into

ice/water (100 mL) under stirring. The resulting aqueous phase was basified to pH 10 by
addition of 25% aqueous ammonia and subsequently extracted with dichloromethane (2 x
100 mL). The combined organic phases were dried over sodium sulphate, filtered and
evaporated. The crude product was purified by preparative TLC (0-100% ethyl acetate in
heptane) to give a 4:1 mixture of 6- and 5-nitrated product (232 mg). 80 mg of this
mixture was dissolved in pyridine (1 mL). Nortropine (198 mg, 1.553 mmol) was added
and the mixture was heated to 110 °C in a sealed flask for 20 hours and then concentrated.
The residue was dissolved in 2 M HCI (20 mL) and extracted with dichloromethane (2X2O

mL). The combined organic phases were dried over Na;SOy, filtered and evaporated, and
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J =14.9 and 3.2, 2H), 1.87-1.83 (m 2H), 1.74 (d, J =
14.6, 2H), 1.07 (s, 3H). Exanple 8:

w@-2@kslog67 4- f | uor o- 3- met hyl benzonitril e (198RL28Y/US2006/000733
[0185] 3-Brono-2-chloro-6-fluorotoluene (7.0 g, 3 1
mml ), zinc cyanide (3.7 g, 3 1 nmmol) and tetrakis(tii

R T e L R
d
th%hﬁgwipoz%ﬁ%g% M4 M bR #13@8@%%2&%?% Oy
GC- Ny 99)d fnU/Mgofn)l%e;{ d[wwﬁ IIQM&RV(@D@IE)&W% (ralQlIr=5105 1H),
lltute

The m xture was di di chl or onet hane

6.9REHd . 6h1Hhat4e?;4 416 G}, dinti-4 05(ima gH:s?- IS ot @225 (m,
0 r.ied | ph
1 Drl CAdoebss 48 (o give a ol ear ol The
E£1 qfs V@@hflwotdl?s"-elmbthidI%Qyisyqzaaiclyam &hnpfwisqu apfitro-
on 't ca gel using nheptane/ ethyl acet ate (9:1)

begnzuldcgydae @Bﬂvﬁamn d (3.79 g, 71 % [0186] 1H NMR

f%%?&]g gP?)%s Iy mé}_%ég%%mgsgﬁl JmmOQ \Xasw%%ﬁn(ctoncentrated
suf Erpixchg 4.5 Tht § | 4Qr eamlahangsibd a8l & @ftdd solution of 2-chloro-6-
, net y?

4- n| trophenyl ester (195JP07) [0187]
ﬂffdrblbdnuaiddnmlb Hadesud.3 boincolarhyadini thanpgetatae. Fhe ngxtuye was stirred 1

T s acete o SRR W S b cns. e
D

<S54 TSR e S5 Bl 105, e mni

s@‘g@mﬁntgshéxtﬂibted with @bhibkimetimert x Wasnkhdhe goibihed gezanic phases

il
mﬁd_ohe %};%2(8861?}%%9 dll\%glgg;l cﬁ))tl g%oll;ﬂgs%]legﬂﬁg%%?cdgf‘fr@g% by 13C-
NyHt. to give 1.96 g (98 % of 195JP07 as a yellow oil.

[70%263 ggﬁ g?\lo\]n‘{répiée? 8 £ hr@ygfﬁgég%%nl\ll%%l)( 8%]13@1\4%%8%%0@ e, 0.491
B gt Rs sy @ﬁ@?’%'fﬁﬂﬂa?%-%a BT ke ageled fosk for2
haird hetthen c3nehtrft2 9 5DHRASI i8S did@hvkaQiicl]F@etpne Z4GHL) and the
e e s bl oo oS SR )
ﬁna y {ill'l&i O%SNEAW, %ﬁt%te%daﬁdo evaporated. The resulting oil was purified by
preparative TLC (0-5% methanol in dichloromethane) to afford 40 mg (26%) of the title
compound as a yellow solid.

[0201]  LC/MS m/z 311 [M+H]". 'H-NMR (CDCls) & 10.26 (s, 1H), 7.93 (d, J
= 9.5, 1H), 6.84 (d, J = 9.5, 1H), 4.21-4.16 (m, 1H), 4.10-4.01 (m, 2H), 2.40-2.18 (m,
4H), 2.13-1.98 (m, 2H), 1.90-1.82 (m, 2H), 1.47 (s, 1H).
Example 16: endo-8-(3-Chloro-2-hydroxymethyl-4-nitrophenyl)-8-azabicyclo(3.2.1]-
octan-3-ol (196MBT32)

[0202] 196MBT30 (20 mg, 0.064 mmol) was dissolved in methanol (1 mL).
Sodium borohydride (3 mg, 0.064 mmol) was added and the mixture was stirred 30 min at
room temperature. Saturated aqueous ammonium chloride (1 fnL) was added and

extracted with dichloromethane (2 x 10 mL). The combined organic phases were dried
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r.t, poured into water (200 nL), and extracted with

ethyl acetate (3 x 100 nlL). The conbi ned organic
wextrcactr7were dried (Na SO4), concentrated i nPEa®ISL006/000733
and the residue purified by preparative TLC

(Et OAc/ p- heptane, 1:8 as eluent) to give 49.7 ng (6.8

% of 195JP08 as a yellow solid. [0190] R/ 0.38
oveENasRPp-Higsechard evappratedcioveVarlS @8%99‘%@ i the fifle gppppound as a
eg%disl 300 MHz) d 7.70 (d, IH, J =9.0), 6.79 (d, IH,
yoWwsghdy "7y o5 (t, IH J =4.5), 3.79 (br s, 2H), 2.47

(s, [@Bbd3] 2. 428/RS2H/A M3 AvD-HZ'. 3B-NMR 3EDCI;) 39880.(85/ 9.0, 1H),
4H) ,” Exanpl e 11:

6.2 Gor 041103 A 730584 34 thruy Bl 3520 btn- 33y 3.0 ¢
Ik SBuE By Taenny kS 5o i Al SRR 2805,

E%‘%ﬂgle%.l42-%5&&%»6@&%-hﬁdr%&%_cz&abﬁcymmmprcaise,d)-s.-nitro-
er chl

In by reference in its entirety, 2- or o-
behzhldeby dbexipe(il96MBA'40311 ng, 2.0 mmol) in dry THF

1.0 i | i t.hi . .
i - 108y 398 R0 AE HieeBgP ropl M i ohveth Bnicargfren 2
™o by 8 6Bhatd s mbChuYQIBn@] wal addedABNoWEEBY wale (0.5 mL) and
1999, 121, 3539-3540, which i's incorporated herein by

h;;mmmﬁ lydrdchbridat(30 etg)0.426 OnEd). A mixhwe spsagtirgdpichour at
or 3.5 h. |odi 5.08 q, , 20. | h dd

OB RS A TR ORMS St b P LloporRethasf R Y YeRadged and the
ot bRl A0 MRS bR Do KAOR ) o

fighdlyhdrisloover Dap®O 4, JilveretiGhdrevpporates Hep ehultihg residusi wiesdpurified by
organic_layers over Na2So4 filtering, and renoval, of .
PIRUAEY TERH0-0h REdR6! mﬁghlp@ﬂeala?@eﬂﬁga@%gs“édng r@oﬁﬁ R the title
L3 | eluting with EtQAc/ p- hept ane 1
C%@ggg%ﬂﬂ%‘g%@% ng (0.40 mmol) of 2- (
chl ofo208} f | Ua/MS3mio8mbEvIZHI.  HiNER MMeGDiét®ts &, 1Was7.90-6.90

conbi ned with nortropine 114 ng, 0.90 mmol ), K2CO3
(0,189, fg;-4000@a, 3D 3-357108 &H)2.0 nL), and szi rred at

130 > Cfor 1.9 h £ ] et i 3
elRaiSi e R B URPERNMAR RSR presARs 2
o&hn-3L41i(¢96MBT4851 Ng Et OAc/ n-heptane ( 1 : 2),

concentrated and purified by preparative TCL{,C )

( Et G206} he flosassivm nitrate) (5¢§ mg, \ﬁeﬂlmglql,)gwesl_ tyzst%(ecb*n concentrated

5JP 18, as, an_gf\f whi:t e [ 9 : ; -

S%%F’ﬁo&“@ At a1 g5 ﬁ?@?‘#\/ﬁg‘}‘rﬂp&‘g%sé]o[ %H%ir?e]dl Hoign of 2
dichlorobenzaldehyde (1.0 g, 5.71 mmol) at room temperature. The mixture was left
without stirring for 10 days at room temperature. Material that had crystallized out of the
reaction mixture was collected by filtration to afford 2,3-dichloro-6-nitrobenzaldehyde
(196MBT36, 433 mg, 34%) as yellow needles. Regioselectivity was confirmed by the
Bayer-Drewson indigo synthesis.

[0207] 196MBT36 (100 mg, 0.455 mmol) was dissolved in methanol (2 mL).
Sodium borohydride (17 mg, 0.455 mmol) was added and the mixture was stirred for 30
minutes at room temperature. Saturated aqueous ammonium chloride (1 mL) was added
and extracted with dichloromethane (2 x 10 mL). The combined organic phases were

dried over NaySQ,, filtered and evaporated to give 2,3-dichloro-6-nitfobenzyl alcohol

(196MBT46-A, 92 mg, 91%) as a yellow solid.
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(cbA3) d 7.42 (d, IH J =28.6), 6.70 (d, IH J =

8.6), 4.16 (br s, IH, 3.95 (br s, 2H), 2.50-2.22 (m
wokhocl7&8371. 78 (m 4H). Exanpl e 12: PCT/US2006/000733

3- Brono- 2-chl oro-4-(3-e"rfo-hydroxy-8-azabi cycl o

[3.2.1] oct-8- yl)benzonitrile (195JP22) [0193] This

reaction was _ carri out identically as in Exanple 11,

d
usi ndVB¥8ni nd9eMBIAa ¢P2 iragii HélSampl anderaritopime| (63 mg, 0.418

oot Bigof P bgidhne et midyE 38 hese o 116 n a sealed
K f3B2ddyyihll then kbnddMRale@DMAIrd tesfdid WdsHissbFed I B I\E’Hk()ll (20 mL)
6.74 (d, IH, J = 8.6), 4.15 (t, 1H J=1570), 402 (br

agd exppcted vggh dichpremethand) (2 £ Wpml,)7Th¢ epmbided dEgariplpbases were

iy, QRS- M2 Pee itorss Y DRpaed, 4B e 1 gpusting oo dtas geyyified by
propartRRIITG WBMEHI%MQn(d];éiﬁ&rggfl_@)hah@lt%@]ffo-f?g?o {Jlgfggé)g{f the title

was carried out identically as in EXanple
compovrl - avealloyl odidzoni tril e i nstead of

2-chl - 4-f b Ltri t bstrate, to

oo RS iz 5f8 byekgl SRRSMIS ! § T b5 (m, 20, 5.00-
i X = Q1R85 (bt c1fieps N8 2k A) . 4kCHNG

DN o B B g0 b 152

488, 1.2Hs, 1H).12 (t, IH J = 5.0), 3.82 (br s, 2H),

Eégg{?p&z :i g§2%~8-4(l§|2Chl%i‘ol-g-n(1esthylilt_!)n'itr&[')l?ezn&il)'-szgza(brpcyc?o 3.2.1]octan-3-

Oggmkgnﬁr@g)Chloro-3-nethy|-4-nitropheny|)-8-azabicyclo

[3.2

. 1] octan-3- ol (196MBT14-B) [0197] To a suspensi on

of 2 [@1d] chl Newitopinee@69 (i) Q. IPgmndl)ldnd@®hibrd-D-fluoro-5-nitrotoluene
concentrgted sul furjic acid (2.5 nL) was added dropw se

9
(H058e¢-ponmatolhuerestissohicAin parding (1 m Lyl hegnixturewasiheated to 110
of ' id (2.5 t . .
T SSPEELAR ML S Bl g gipovea in2

HUYRO ahLy aqimitedtRar with Idechddtgmtahe PRYW BARIIN! $he combined organic
I ce/water (100 nL) under stirring. The resulting

PhRfaevEL Pirsseenble:Was fittbred and eysiotedy yndithdi ieswiingbil 3a9purified
of BERRTTRG @nRB8 SHPSRGOhhaRRahER 1 000 of the tide
cphipees aser®ldlckeshi@ver sodi um sul phate, filtered and

evaporated. The crude product was purified by

pr epHP2dil] ve ITTRIS 0+/2 Q0% [MHH]Y. HEdDERe(GDCL) & 7.86 (s, 1H), 6.75 (s,
1H), 4.17-4.10 (m, 1H), 3.97-3.88 (m, 2H), 2.30-2.10 (m, 7H), 1.96-1.74 (m, 4H), 1.40-
1.32 (m, 1H).
Example 20: 2-Chloro-4-(3-endo-hydroxy-8-azabicyclo[3.2.1]oct-8-yl)benzonitrile
(196MBTS8-B)

[0212] Nortropine (269 mg, 2.12 mmol) and 2-chloro-4-fluorobenzonitrile

(100 mg, 0.643 mmol) were dissolved in pyridine (2 mL). The mixture was heated to 110
°C in a sealed flask for 20 hours and then concentrated. The residue was dissolved in 2 M
HCI (20 mL) and extracted with dichloromethane (2 x 20 mL). The combined organic
phases were dried over Na;SOy, filtered and evaporated, and the resulting oil was purified

by preparative TLC (eluting with dichloromethane) to afford 107 mg (63%) of the title

compound as a colorless solid.
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heptane) to give a 4:1 m xture of 6- and 5-nitrated

product (232 ng). 80 ng of this mxture was dissol ved
wono@yweéxdrne ( 1 nL). Nortropine (198 ng, 1.55BCcmusk(o6/000733

was added and the m xture was heated to 110 0OC in a

seal ed flask for 20 hours and then concentrated. The

resi due was di ssolved in ﬂv{%o nsz and extr ct%(_alI
i t HO&LHh| owmsna/ﬁezémmﬂmﬁ-l\f (€8 oa&&%@aazmc ), 4.29-
o BB e S AL A S0 HASE Sy g0 17016

21D e;ggégxtllme TLC (eluting wi th dichl oromet hane) to
afford thé title compound (35 mg, 14%from
E2ydplei2dt 64Ghlotcnllumtbyl-&sltaoWZDIGWCEMIP&RL?GM98] LC/ VS

‘ ﬁgl@ d C@om}:%-al 1y€l?e|qug)aﬁgl é)Q lgg,( @jnSS Woljj%ass dissolved in

00410 1@y<ﬂ‘o&§oﬁ%¢1dt§bmg) 28d Qz@@leism ,anzicdr@a‘%l zf?s(hﬁﬁ sdition potassium
: e
nlﬁenﬁhh oomﬂhyd@chlouc acid (1 mL) was added droqopwme The reaction mixture was

ﬁ;}h Tegl El'?}gy ‘??)aité!f g%té %8%18‘% Sﬁ %{?%{Nés nLd r g l%raélnother 2

1%3’3% o FSHR YRAed Sht6 QRS t@@kﬁaut Huwm: agli detate (3
“Ch E‘Q?A loﬁ)d%eed&dr%&g\ne se to g st%??lr ed tsoleutllone o? ctate {

X 25 QhL)) rHhebeorhbined otganmanamhwee (died oyer Hddmn sriphpteafiltered and

te t Th
COnBTAS B Sr Ao EEaRT Gt ST e LT P P (bt mitro (G0%)
: t
d%é?l?él}g@rl%&g ﬁﬁé{ 1589’(Byfﬁ|8eeffo?§%hst iage Isakite H{éat% MBSers, and the

addi tion of 25% aqueous anmoni a
maidresulzsrelimnhé yiexaxtapact ed wi t h di chl oronet hane (2 x

sodi L pracgtR (PPl Thsg BOIREdERT 7S (fioa Ml =88, Ar
Hi fég @r 63%—’/6]4%8’?%?%”7 A eaber’mabdﬁmd@r-ﬁ;%@«ﬁ dZ@ B, J=8.4, Ar-

Iect|V|ty was confi rnmed

13?@(%% D%ZQ?-]ggmrli%@z gléH(ﬁl?lGiﬁ) 0. 491 mol ) and
, | ved
Epymrlsie ¢ Ao B ereS ARGy o Brialat 102 -Setdd-

§ nd then concentrated. The residue
t
" m%edzélgg e@ggl c% oronet hane (40 nL) and the organic

phasp2pep wastiBldros tntetRyl M- HGobémOicndcid ’(IﬂSIRdxﬁédcdnyaiﬁinlgl 30 % of
NaOH (40 nL) and finally drjed over Naigﬁl fil
thénﬁnémapﬁ@m@a” The 83 umpphandi PotiEaRIB b itag %él mmol) were

15% Ve dazl V?dl]-.’lr%g% %QL)5 é’lc{?ﬁfﬂ?ﬂ Q{] d Piafllh£ 9 GOoRRt Hage) T‘H% reaction

e conmpound as a yell
me@hitedwad AAQEH wH M&yﬂa&et@te 120 [ivitHhrtd ez’tﬂrhd‘ls&d?w(ﬂﬁ[)ﬁd&)m dlydrox1de

10.26 (s, IH), 93 (d,_J

solution 2 M, 3 x 30 mL). The pH of the combined alkaline layers were regulated to
approximately 5 with hydrochloric acid solution (6 M) and extracted with ethyl acetate (3
x 30 mL). The combined organic layers were dried over sodium sulfate and concentrated
in vacuo. The crude product was purified by preparative HPLC to give a yellow solid (154
mg, 48 %).

[0221]  LC/MS m/z 307 [M+H]". '"H-NMR (CDCls) § 9.90 (br, 1H, CO,H),
7.90 (d, 1H, J=9.2, Ar-H), 6.87 (d, 1H, J= 9.2, Ar-H), 4.20 (m, 3H, Tr-H), 2.52 (s, 3H,
Ar-CHs), 2.40 —2.27 (m, 4H, Tr-H), 2.12 — 2.04 (m, 4H, Tr-H), 1.90 (m, 1H, Tr-OH).
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= 9.5 IH), 6.84 (d, J =9.5 IH, 4.21-4.16 (m |H),
4.10-4.01 (m 2H), 2.40-2.18 (m 4H), 2.13-1.98 (m
wakhoe/0t680- 1. 82 (m 2H), 1.47 (s, |H. Exanpl epd®10S2006/000733
enr f 0- 8- (3- Chl or o- 2- hydr oxynet hyl - 4- ni t r ophenyl ) - 8- aza
bicyclo [3.2.1]- octan-3-ol (196MBT32) [0202] 196MBT30

(20 ng, 0.064 mmol) was dissol ved i t ha 1 nm
Emlmzsbcmdhy&i@-ﬂyd(@ywthud %@&thﬁ#ﬂlr']l}l%é‘%ﬁg’gd and )

the m ti ' t t
safear el A B B oL OB or de 1 ) was. added
and [@xizjact gq3wixbib Hidediycs-eamidyalofs. 22]oct X@lmmetff)héi-

conbi ned organi c@&hases wer e dri edover

robenicani BhEBb et oe 0.5 Grva) W8S FEeYbiR LHE (hel). This was

sty 6 TP ONR Ry Vit RhA8! Kfj ] 0303kt G AP uithé) 3 added
dr6€\|5v15é Aftdr @ona lé%e ad@g&bﬁl 'ﬁle,mlaitu-r? @va? allBlg)sg td: Iv%m4to]1& éng stirring
W& 3’6Htmuzd Qmmg]&t)maftg pdich, 86- Mﬁ\ an]ql.p/sw fhg‘gect @ppqqzq}mately 50 %

CO?V@ﬁ °8r (T}“% r?a\gtlgm r1y- W%ﬁﬁgi&,p Gvalerlss I}E:lya((:: Fta[e% hy ]crude p8roduct was
pxl )f‘ ea théer l%bgﬂéﬁﬁlaﬁl@é""y*ﬁé Qﬁhg&h@ﬂ@&%é@ﬂle[rﬁ&ﬁﬁ phase, to afford the

nol ) was di ssolved in
tnﬂeectmw«id(ﬁl ihmmﬂ("@) rrL) Sodi um car bonat e (45 rrg 0. 426

nyr B2 am e o G arral (30%gh s e G IR (CDCL) 8

?‘;}3& Uf1g yasH BIAL H?—ds Qs ttPUﬂH at = @qomrtfemesga@sym ML‘CHZOH) 421

n concentrated.” D chl oronet haneh(’I was ad
(oA, tTre p BPSr(ng 25h TsEDnRS7 i Skk v, 24&/H2c25 @5o4kaljr-H) 2.14
f0||0\1\ﬁd g,y M NaCH (50 nL) and finally dried over Na
—384 (o dF-EQ- and evaporated. The resulting residue

[ 0k gmgl
YRR 2 Ol P AR Bl L Lo BT ) o

conppeed] as laClletd-duiluecd- Qﬂhaet[lylﬁ@ﬁ]snd_dll\@ nrni 38@4 mmol) was

d1g$cblved4tin2éllilﬁ1§1g§acgc!¥?l%§ﬂﬁ Ozmig agjg g@lo(gh] mEfH) 1ce %@ﬂhﬁo@silgm nitrate
(LGRS s ST g e o
cdld tsoation.( BieBreasjonSmikiuramvds )stivad fohi s, ibeh the ice bath was removed
a1$dosntfr$uqlctg [waats %gntmued for another 2 h. The reaction mixture was poured onto ice (25
g) stirred for 5 min and extracted with ethyl acetate (3 x 25 mL). The combined organic
layers were dried over sodium sulfate, filtered and evaporated to give a clear yellow oil
(1.34 g, purity 85%). The product was used without further purification in the next
reaction step.

[0225] 'H-NMR (CDCls) & 7.11 (m, 1H, Ar-H), 7.10 (m, 1H, J = 8.3, Ar-H),

2.40 (m, 3H, Ar-CHj).

Example 25: 4-(3-endo-hydroxy-8-azabicyclo[3.2.1]oct-8-yl)-3-trifluoromethylbenzo-
nitrile (196MBT10-B) ,

Nortropine (269 mg, 2.12 mmol) and 4-fluoro-3-(trifluoromethyl)benzonitrile (100
mg, 0.529 mmol) were dissolved in pyridine (2 mL). The mixture was heated to 110 °C in

a sealed flask for 20 hours and then concentrated. The residue was dissolved in 2 M HCI
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sulfuric acid (4.5 nL) and added dropwise to a stirred

sol ution of 2,3- dichlorobenzal dehyde (1.0 g, 5.71
wonlcjo7ed17r oom t enperature. The m xture was | ePCT/US2006/000733

wi thout stirring for 10 days at room tenperature.

Material that had crystallized out of the reaction

(2B.rab ek Poreiog. i flebleryat Bty ac: {UYBNEaECo e greenic phases
w%w/ti hea cg}ég g\#a(g# sl &5 an %p%?z&‘écﬁ Gl the %‘es‘ﬁ’ﬁ ]gC&[‘fwiaE [P%lﬁﬁed by

&wson 1 n o-“synthesis. [0207] 196MBT3
pl%éé@@tl\fw TLQ dG8tingelith mmofblﬁﬂbdlnegédol afforét framgd (3Pe)riof .the title
di um bor ohydride (17 ng, 0.455 mmol) was added and
cqlmr@undﬂwp@lovla%ssghdrred for 30 mnutes at room

e L e R TRL AR BRL 88 (4 5400 o
31%82@3)2 10118, A9TLi00esPHETH) 1 BhASHS(WETD, UBD € 18per

250 I1teréd and evaporated to give
2, 3-di chI or o- 6- ni t r obenzyl aI cohol (196I\/BT46 A 92 ny,

910 asz l l OW 5”‘?‘5‘%&9 849;\%%/!%% )ﬁ-:fz%%nc%o[& ﬁlo%t -8-yl)-
3%&&%8&51)11&@119){198@{1@%)(2 nil). The mxture was heated

10 OC in a sealed flask for 3 days and then
conc[mﬂS]at e @-Chilom-4-€loree $imidey lbgrgoniiigls ol (JBSREFS. 2 Miicie. 14.6

s

3.37 % ?xgn&g §sﬁ§r§%r‘t§)ﬂ§!tet &7 %Slﬂﬁ DimshoDi Wemagissolved in
purtfied repa tive TLC (0-5% nethanol in

dietietiy] eulphetida i) mid, allftbe mlmuﬁ: stgrediddendrgpnet 8¢ fCdor 18 hours.
conpoundmalg, a X]el | ow solid

TSR 58,2 el L 321 LOPRRL L LU 18 A0 gy oot

ngb 8@15@ %,88 %Qleﬁ $§a§ﬂ58%§%11153d ARrcg - &)%%1 (dlhen'e"%mng a white powder

(1E5<1arg'pnl ‘Ehél Mother liquor was evaporated and the remdue recrystalhsed to yield a
AMrfo- 8- Chl or raethyl-4-nitr azabi cycl
S%PGd batgh 8%? 8&5 1Gmgh ﬁr) O‘[e(‘iégg %)%O%{Spl ne (¥69
A 4-
(% 0?02&8] g“g\g}} ”1‘1|5 Glh Qs Op 2= 1) ¥ @it @bété@ycﬁéﬁl&%ﬁlethane 1:1)

wer e di'ssolved in pyridine (2
LOIMS n%l e91‘r”[MHer]+e IHQSMﬁe@Ibﬁlg) &7 390d,ACL i 8.6s8adBd6.84 (d, 1H, J=

B S 50 L5 T Mo DL 8L o oot ol i 217
1987 9HORRINENG, (3 79 @D 4L )N E26 QTBENGH c@{ggani c

Example 27: 2-Chloro-4-(3-endo-hydroxy-3-exo-methyl-8-azabicyclo[3.2.1]oct-8-yl)-
3-methylbenzonitrile hydrochloride (198RL26)

[0230] The hydrochloride salt was prepared by dissolving 2-chloro-4-(3-endo-
hydroxy-3-exo-methyl—S-azabicyclo[3.2.1]oct—8—y1)-3—methylbenzonitrile (198RLI3) in
diethyl ether and adding HCI (1.1 eq, 4 M solution in 1,4-dioxane). The mixture was
allowed to stir for 15 min and the precipitated salt was filtered off as a fine white powder.

[0231] Mp = 160°C (decomposition).

Example 28: 2-Chloro-4-(3-endo-hydroxy-3-exo-methyl-8-azabicyclo[3.2.1]oct-8-yl)-
3-methylbenzonitrile mesylate (198RL93-MS) ' N 7
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phases were dried over Na2SO4, filtered and

evaporated, and the resulting oil was purified by
woneparetirve TLC (el uting wth dichl oronet hanepCcrms2006/000733

afford 14 ng (999 of the title conmpound as a col orl ess

solid. [0211] L Ms nlz 297 [M+H +. 1H NMR (CDC 3) d

7. 86 , 6.75 (s, , 4.17-4.10
3. 97[1)%3238 }(_?%}he mysylegg Fpl tggzvg@ PEFRATCEHHPY cglsg%wgg 7?4clelﬁﬂo -4-(3-endo-

hy%ll%%rr OF)bO-llleélg?g %%I?Pb ggr[ @Z%%gy%ﬁhg[bgnzzomtrﬂe (198RLY3) in
dlmgl etﬁerydnhmqﬂmnhéthyusﬁfcﬁﬁ%qm&r)Brhé adale Waor dlfomyidrie stir for 15

, 2.12 mol) and 2 | or o-4-fl uorobenzonitrile
m(mzmd th@preouo@at@d rsﬂbws filesd @fiss g fpsaVhite RYdedi ne (2

ur 110 OC | ed
fI asll?zggr 2@%03?&&%%?‘%2%&%% cent r at Ieg aTE:ar :si due
RQ'Z@S QMo ld@te?deTQn df%@cdﬁﬁbr #ahigxtracted with

| oromet hane (2 x 20 nl). e conbi ned organic
phas[eQ§34§er e Tdimfgdct@m@]r rqqgﬁtgoassaf,. Reesptay Sphestion and Amphﬁcatmn

TSYEBRE T AL LS FRAM O i PR e s

p@tflfoﬁﬂ l%%nnigl RE3IYE. Phtehit€o.t3, 70767980 MmRMAS hé®bincorporated herein
col or ess solid. [0213] LGNS mz 263 [ MkH +. 1H NWVR

b}( (ﬁéﬁ}eﬁ;te dn Ats4eatBety) t¢ raoregh) comapopeds for] efficagy aHjthe Androgen AR

reng;i)tor r}?gy,llqg?ﬁﬁelé p?esre %rqivél %@ollF{gdtﬂ@é?pqlg%ﬁ fgmluence Cells
we%% Qans@&gayiior §52-'°1'6thr RE @Ya@in‘?d BNA‘% 1(31{%9?@81?@& {@agl&] Inc ) as per

ro- 6- net hyl benzoi c acid nr aol
the irsmmifaceuter’ s podore]. RySADclsbays |V@rcatyp@pa(ly perﬁzym%mbly tfanSfeCtmg 30
cooled in an ice_bat

ugipetlgré T‘?Cﬁpfé’bﬁ 5%&&8@&?@@@3@% %%%T%Eyéma%gﬁmwr and
hé{ié&pco\{\fﬁt?&ts i (&%Pec i Hﬁn{'ﬂlﬁifagreg{]ﬁl’@§ioﬁt\}eﬁtro?sd H¥per® af Befined as

e 1ce bath was renopve stlrrlng was
s1gﬁmtmgnu©¢bcﬁmg o teiule hm)ﬂr digaiithrdepandenti emd/mi Rigandindependent

poured onto ice and extracted with ethyl
f@é’@‘?fa?@h? S\R(feQ?if’tﬂﬁ_fyplePﬁe‘é CRBABYH¥E organic | ayers were

drie E)ng]e r %@@13@ aHb RJ%?J t‘?ansfécjteﬁ%te th-25 ﬂ fh‘éﬁ @@?51?@%@ 8nd frozen

in vaclo to give a mxture o he desired 3-ni

in( BER0 arezdnh@115 -wiiré [ater(tBORYd, gatédvatt 10vED-40,AMBcebls rpgl, weH of a 96
?\ No effort was nade to separate . th
waH lath sonpining druga§elis BEre WeR GEOHR R 2 @%ﬁﬁei atmosphere with 5%

ambient CO, for five days. Media was then removed from the plates and marker gene
activity was measured by the addition of the B-galactosidase substrate o-nitrophenyl 3-D-
galactopyranoside (ONPG, in PBS with 5% NP-40). The resulting colorimetric reaction
was measured in a spectrophotometric plate reader (Titertek Inc.) at 420 nM. All data
were analyzed using the computer program XLFit (IDBSm).

[0236] Results for selected compounds are presented in Table 1.

Table 1
compound %Efficacy pEC50
173FBA73bL 80 8.5
198RL26 | 79 ' 8.8

-55-




[0219] 1HNWMR (CDO 3) d 10.53 (br, IH CX2H), 7.91 (d,
0.7H, J =8.8, Ar- H), 7.85 (d, 0.3H J = 8.4, Ar-H),
W@ 24d06/0063170. 7H, J = 8.8, Ar-H), 7.31 (d, 0.3H, padTAISS004/000733
Ar- H, 2.59 (s, 2.1H Ar-CH3), 2.59 (s, 0.9H, Ar-CH3)
Exanpl e 22: - -gwf@- Hydroxy-S-azabi cycl o

Joct-S-yl~-nmethyl - Snitrobenzoic acid (198RL39) [0220]
6- Chl ¢ K&z 4pTEL hyl - 3-ni trobengpi c acid (|198RL35, 87
containing 30 %of {the 5-nitro isoner, {227 nmg, 1.05

mmol) and nortropine (536 ng, 4.21 nmmol) were
di ssolved in pyridine (5 nL) and shaken in a vial at

Eﬂﬁnmﬁ)orInE’lmeltYI@éAméa@gﬁﬂdﬁewmrmg@“Wﬁ% di | uted

G S5 20 IS 0L S0 v
to%@ﬂ@té@a@'%%@@dﬂ&‘}ef@s MﬁrB]F TROeHRes! thOtest compounds (1, 3, 10,

approxi mat el'y wi th "hydrochloric acid solutlon( M
3<hm@/1@armmlw toHegsosigtiona pemianate(@ aadspmgike s.cphpositive control)

R e N Ny (ST

arﬂué'ehflhﬁ C{/eg)élepc{rﬁ Radirby aftbiPlacrifie Slav 6cdry 24 howys sflet ¢he last dose.
(154 nmy, . [0221] LG/ MS nlz 307 [ M+H] +. 1H NMR
BloG@} 3()11astte@ 19Chepamn collgctioDpies aftegpcrifice that ogeuered 24 hours after

thenlasl;_ﬁloseng)Qd§§cen§§ug%} m@fgjlgm%coilg%t‘ed inc%l?la%ﬁpa %ﬁﬂes frozen.

E %3%12 }Tat @ut%lﬁﬁ@ hédthonE" (LH) - pldsn@Plet/Bls akdldetermined using an

ereyohe-18kEd -1ﬁiyrdmoxbmdielny bss3y TBLISYY)- femi Ameysham s peg manufacturer's

AL T 18 A O s o
z? fix v@%ﬁﬂhﬁn‘%ﬁﬁ:& @Pa'bglle(dlﬁm% liBfed @nouht &1 rEH@iaéciﬂ‘@@ntibody.

sso This was stirred at 0O
Awboijegdno rsﬁalﬁaﬂiﬂlﬁ/pmmmﬂ&sx 4llodvsMforOsigsal namplific@Gomramid) detection in
was added dropmnse After conplete addition the
PRePSOCE PERESOM A Dvned to warmto r.t. and stirring was

cont gaﬁgtgr%g%gg}g after which LC-MS anal ysis showed

appr oxi nmat e o conversion. The reaction was worked
up (paes9y etfmﬂy sgruahejus Be) edmdsstptioduct tastesterone propionate

B St £ BEPRr 8, LG USRS, SN B8 8 e i
p{gﬁ)ﬁﬁ g_%lirﬁ_ %&% E%CI %%?clé (richtdy), Aqatais) aniLEYRIE(FiZ82 3) wet
tissue weights as compared to vehicle treatment. In contrast, daily s.c. administration of 3
mg/kg 198R1.26 for a period of two weeks did not appear to significantly alter wet tissue
weights. Daily administration of higher doses (3 and 10 mg/kg) of 198RL26 appeared to
significantly increase wet tissue weights, however, not to the extent of TP. These data
suggest, as compared TP, the potential for negative side effects (i.e, increased seminal
vesicle and prostate size) with 198RL26 may not be evident until doses of at least 100X
of TP are reached. Upon castration, plasma levels of luteinizing hormone (LH) increased
by approximately 3-4 fold. (Figure 4) Chronic administration of TP (1 mg/kg, s.c. for 14
days) restored LH levels to those obtained in naive rats (non-castrated animals). Daily
administration of 198RL26 (various doses, p.o. for 14 days) produced a dose-dependent

suppression of plasma LH levels, such that a complete reversal was evident at 10mg/kg.
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7.75 (d, IH J =9.1, Ar-H), 6.85 (d, IH J = 9.1,
Ar-H)y, 4.89 (s, 2H, Ar-CT OH), 4.21 (m IH Tr-H,
wG020/0063172H, Tr-H), 2.57 (s, 3H, Ar-CH3), 2.4BCT/UR2005/000733
(m 4H, Tr-H), 2.14 - 2.01 (m 4H Tr-H). Exanple 24:
2-Chl oro-4-fluoro-3-nethyl-Il-nit robenzene (198RL41)
[0224 I-ChIoroSquoroZmetF enzene %%g rH_ p ¢
8. 24103481 ) dthongls sy devention yhds, egn g¢sgripady Wit 1 gpterence to
.and coo n t u 7
P B S B 550 EREASEOULP Ay O v
mb@isicastids dafl bopiatis vithoutt departial drosoiha tséqre. and Ispirit @& theiinvention.
m xture was stirred for 5 mn, then the ice bath was
removed and stirring was continued for another 2 h.
The reaction m xture was poured onto ice (25 Q)
stirred for 5 mn and extracted with ethyl acetate (3
x 25 mL). The conbi ned organic | ayers were dried over
sodium sul fate, filtered and evaporated to give a
clear yellowoil (1.34 g, purity 85% . The product was
used without further purification in the next reaction
step. [0225] 1HNWR (CDC3) d 7.11 (m IH Ar-H), 7.10
(m IH J =28.3, Ar-H), 2.40 (m 3H Ar-CH3) . Exanple
25:
4- (3-"Mf <?-hydroxy-8-azabi cyclo[3.2. 1]oct-8-yl)-3-tri
fl uoronet hyl benzonitrile (196MBT10-B) Nortropi ne (269
ng, 2.12 nmmol) and
4-fluoro-3-(trifluoronethyl)benzonitrile (100 ng,
0.529 mol) were dissolved in pyridine (2 nL). The
m xture was heated to 110 °C in a sealed flask for 20
hours and then concentrated. The residue was di ssol ved
in 2 MHO (20 nL) and extracted wi th di chl oronet hane
(2 x 20 niL). The conbi ned organi ¢ phases were dried
over Na2SO4, filtered and evaporated, and the
resulting oil was purified by preparative TLC (el uting
wi th dichl oronethane) to afford 55 ng (35% of the
title conpound as a colorless solid. LCVMS mlz 297
[ MtH +. 1H-NWVR (CDCI 3) d 7.80-6.85 (m 3H), 4.15-4.00
(m 3H), 2.33-2.10 (m 4H), 2.00-1.84 (m 2H),
1.82-1.70 (m 2H), 1.39 (s, IH. Exanple 26:
2-Chloro-4-(3-<2"rf
- hydr oxy- 3- exg- met hyl - 8- azabi cycl o[ 3. 2. 1] oct - 8-yl ) -
3-net hyl benzonitrile (198RL93)

-57-



[0228] 2-Chl oro-4-fluoro-3-nethyl benzonitrile

(198RL18, 2.48 g, 14.6 mmol), ent/o-S- exo-nethyl -
woag@hreie! oP”. | Joct an- S- ol hydrochl ori de (197PB8A282006/000733

3.37 g, 19.0 mmol ), and potassi um carbonate (6.67 g,

48.2 mmol ) were di ssol ved in dinmethyl sul phoxide (40

m.), and the m xture stirred under argon at 80 OC for
WlE&’ﬁéﬁl@AIMEDr@actl on m xture was poured into water
(20 nd stirred f e offwhite solid
Olfl | t SalnB?‘fnde%ﬁ%rereg%erdsot@ ulal twice from
toI uene, giving a white Rowdegg, (1.53 g). The nother
| i quor was evapor at ed and\ﬂ?ré reS| due recrystallised
to yield a second batch Qf/coggound (210 ny), giving
an overall yield of 40 %™} @7 = 145 - 1470C. R
= 0.68 (ethyl acetate/dichl romet hane 1:1) LM nfz
291 [M+H +. 1H NMR (CDC 3) e 7489 (d, IH J = 8.6,
Ar-H)y, 6.84 (d, IH J =8 Ar-H)y, 3.82 (m 2H
Tr-H), 2.36 (s, 3H, Ar-CH3 Z32 - 2.22 (n] 2H,
Tr-H), 2.17 - 1.98 (m 2H dr-H), 1.92 - 1.77 (m 4H
Tr-H), 1.26 (s, 3H, Tr-CH3) Exanpl e 27:
2-Chloro-4-(3-enrfg- hydroxyLB £x: @- met hyl - 8- azabi cycl o

ofSafeblf e ki BT DLl o

by di ssol ving 2-chl oro-4-(3-enJohydroxy- 3

- exo- net hyl - 8-azabicyclo [3 .2. 1]oct-8-y
ringret, hyhisb neaseprises |a§>n(151§@me@3¥ 21 ﬁi an eqpﬂwalfé't Fistifiyist bicyclic, or
trlﬁ‘ya{ ‘?%n %ggq(aﬁi: 161'%90cfyf fipa rH{l% P té Mrke %g%@e?fﬁrﬂ? eledtB& from the
gﬁw%ﬁﬁg%w@&w@&@m@@ﬂ@&%m@m@MM@m%m@O

powder 231] Mo = 1600C (deconposition). Exanple 28:
m23€hloro-4-(3-

nr f o- hydr oxy- 3- exo- met hyl - 8- azabi cycl o[ 3. 2. 1] oct - 8-yl)

- 3-methyl benzonitrile nmesylate (198RL93-M5)[0232] The

ledte8 o thewdsudoRBiatiRtofyyatls ssbhiong
-chloro 4- (3-enrfohydi Oxy- S- |-o0-nethyl -
-azabi cycl of S*. | Joct - S—yC>S—nethyIbenzonitrile

Zg %gg%gs e -I?%Céldl ecggp%}dgn hesrele?ﬁg t d Sg@hlpjyéoﬁyi%ﬁﬁgn%?%ydrogen

oﬁt‘ﬂﬁlaﬂ? @ulf%ﬁ@ﬁéd)hﬂ( Qj tiGuabll S‘ﬂ@éiltlfltbdi hikesyl, qﬁtfonaﬂy aulstineed alkynyl,

whi t e powd = 164°C (deconpositio
Oﬂmarl:ly esub@tﬂuted wcl <y&epptmaﬂms pritgtedy %@rﬁwﬂyl halogen, cyano,

hiGeht YR E LD AR AT TGRS uBRRA¥d alkoxy, optionally

substituted aryl, optionally substituted heteroaryl, optionally substituted heterocyclylalkyl,
optionally substituted heteroarylalkyl, -C(O)ORs4, -C(O)NR4Rs, -NHC(O)R4, -NHSOzR4,
-CH=NORy,

.CF3, -OC(O)R4, -CORy, SRy, -S(O):Rs, and -SO,NRgRg, provided that if one of Z; or Z

is hydrogen, the other is not.
R4 and Rs are each independently selected from the group consisting of hydrogen, alkyl or

substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted alkynyl, cycloalkyl
or substituted cycloalkyl, heterocyclylalkyl or substituted heterocyclylalkyl, arylalkyl or
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Technol ogy (R-SAT"), was used with mnor nodifications
fromthe procedure described previously (Brann, M R,

w2@6/0Pedient No. 5,707,798, which is hereby PCT/US2006/000733
i ncorporated herein by reference in its entirety) to
screen conpounds for efficacy at the Androgen AR
receptor. Briefly, N H3T3 cells we

subsiittiieds qmlal'k(yl 86%(10 off | sesiBitedcepyy. Vg%geéozfrp{ <yl or substituted
DNAs
he&;:(g%}?/%@%yﬁ (a%dfhg{ero]aﬁﬁjo@)sﬁbsm&% ﬂtﬁ%g?r‘{'gnu t act S?Ierngs

RPERE R ale edoh SAdepasdeans seected fippi drl dryuip eorsinting df blydlogen halo,
transfecthggfo ug/ bottl e of recep[or and, 50 ;ﬂ@: lF |
cyeho,bhyshpas t akyl ders enhstiuad alkphvelkeny) of s¥ %{thFd nyl, alkynyl or

T3 N ' 108} substituted
S BEH TRNE] SR E S SlRRAT E G EREY 0 substint

hett&@éycgﬂﬂkﬂ/lat @r}bzmd?l | 19 aﬂ(ﬂ)siﬁitﬁt&n d:&mallazhd/aryl or substituted aryl,
i ndependent function of the AR rec

hettqrparcvblﬂkygb oa;csubsittm@éth@r%oalYlelitzb]hemrmyﬁsolc%4 S%“Wéir heteroaryl, ORy,

NS B OB e [P RG, LR, BRI (oGO, R,
Cogfkg?g@m@gﬁsmrlmmr gggg@ggg@nﬂ% \A%@%NRMSaQSOszL NHSO.R,,
arst o st utesl P SOR e AT Bet STOOE(P Q(QEJ%%OM NifcoRs

N Ry LR SIS G5 R, LIRS, THCFRI0ROR, SOMRs

s@gﬁ@h&cb@ ,ARSe }&gﬁ§gﬁate o-ni t ropheny!
b- Dgal actopyran03|de (ONPG, in PBS with 5% NP-40). The

resulting colorinetric reaction was neasured in a

R R T Bt 3R o B e gt o0t o
sulsfiuted( AlBﬁSmenyh Q2 &ﬁdsut%@ewélk@yi Qllky§l @tcéllfbdtlt@tﬂ’mxbltymfs cycloalkyl

are presented i'n Table 1. Tabl'e 1Exanmpl e 30: In

oaedlistitutad Wclwmﬂo%&ﬁﬁl@ oragBniiigest thjggqqclyﬁ@liyl arylalkyl or

ounds of formula | a for
SRB R EE g cE  ea e o7 Sy Ry BBy Rl
The effects of the test conpounds (1, 3, 10, 30 ng/kg)
are conpared to testosterone propionate ( 1 and 3
nigdikigtegecfropdstot3; ve control) and vehicle (10% Tween80;
negative control). Blood and wet weights of prostate
gl and and sem nal vesicle are neasured after sacrifice

pfd?/ﬁed‘%ﬁé% Scoafpdialisncf ter the last dose. Blood is

ecte In heparin collection tubes after sacrifice
that occurred 24 hours after the |last dose. Blood is
centrlfuged and plasma cg| | ect edzvand pl asgm sanples

oA
ISPAVSYEN

2. The compound of claim 1, wherein ring A is a bicyclic heterocycle.

3. The compound of claim 2, wherein the bicyclic heterocycle is a bridged

bicyclic heterocycle.
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[0238] Rat |uteinizing hornone (LH) plasma |evels are

determ ned using an enzyne |inked i munoabsor bent
wagemy7¢ELI SA) from Anersham as per nanuf act ur 8CTAIS2006/000733

i nstructions. The solid phase assay is based on the

conpetition between unlabeled rLH and a fixed quantity

of biotin labelled rLH for a imted anount of rLH

spect-f i c Eretdopmeynd pf daim &gakeseist r ept avi di n/ per oxi dase

allows for signal anplification and detection in

presence of the substrate. Results for 198RL26 [00239

7, DRl 74 afd iR 8scAna Ry Seleted Honatharigndupt doatisihng of hydrogen, unsu stituted
testosterone propionate (TP), at a dose of 1 ﬁglgggésii CF
(@ hyallad. 66 LG kiR (Crcainoddiale) g ey -PRerDL Qs -CFs,

I,h. prostat. Figure 1), semnal vesicle (Figure 2),
-C&ﬂ&ap@ﬁ@?@?O i muscle (Figure 3) wet tissue weights

as conpared to vehicle treatnment. In contrast, daily

s.c. admnistration of 3 ng/kg 198RL26 for a period ?f
R¢ vmdndRek sradi iddepsndentlpe seleeted siremi the iR campistingeqf hydrogen,
tigsae Qeights. Daily adm ni stration of higher doses
upsgbsIiYfed 0 ny/ kg) of 198RL26 appeared to significantly
(€ _ ) RO HNEICY T, Falky) (1483 Elfialo g tind, GORRE OC(O)R4 and
(g3322?E%T¥$£Fh¥%§§ekﬁggg g%adgst, as cgﬁpared TP, the
-Gigt ential for negative side effects (i.e, increased

sem nal vesicle and prostate size) with 198RL26 may

not be evident until doses of at least 100X of TP are

i tRtofprisét @R MtrdRvekeEn;aindl ut ei ni zi ng

ﬂ%%@ﬁ%ﬁgb? qufﬁﬁéﬁésedﬁgy approxié%tely 3-4 fold.

(Figure 4) Chronic admnistration of TP ( 1 ny/Kkg,

.C. 14 d tored LH levels tq t obt ai
5 e R S5 L Pl DB AR 5
u%ggé Lshrel toRyabalI8R4AsiiahiQusyidoses, p.o. for 14

s) produced” a dose-dependent suppression of plasma
LH |l evel s, such that a conplete reversal was evident

t 10mg/ kg, [ 0240] Al th the inyenti .
desoi bed i EHIPURGLRTL Co " LI R L T i ragyete has the

S&&ca¥puld be understood that numerous and vari ous
noél I cations can be made wi thout departing fromthe
scope and spirit of the invention. WHAT IS CLAIMED | S:

1. A conpound represented by fo la (I): | or a
prodrug, a stereoisoner or arpﬁggga?eutically
accept abl e salt thereof,RM«iiz:rw{i §7A, which
conprises atons Y1 and Y , iﬁ;\?‘ffg?onally

substituted bicyclic, or

N
.
0. The compound of claim 4, wherein the bridged bicyclic heterocycle has the
structure:
Re
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tricyclic non-aromatic heterocycle containing up to
three heteroatons selected fromthe group consisting
woR0dd/078317S, SO2, S=0, C=0, and C=S, wherei n neCThs00¥i000733
nor Yis CGOor C=S; Rl is selected fromthe group
consi sting of cyano and nitro; Z1 and Z2 are each
i ndependently selected fromthe group consisting of
hydrogen, optionally substituted alkyl, optionally
subsyi t ut " [ baty d al kynyl,
opt|2nallﬁﬂgg%5?&¥kl B£§q?%hGCI.R i 9% nal |y
substituted heterocyclyl, hal ogen, cyano, hydroxy,
optignal |y substituted an1noa|k |, optional
subs®i t ut ﬁae §PRBYAd Qfﬁlanaﬁawhyr%gstsl e §d>a§%Y>1/|
optionally substituted heteroaryl, optionally
substituted heterocyclyl al kyl, optionally substi tuted

het epoar yITat kympourd 69 DR 8, iBibRERS bonddGo@h&dame carbon atom

- NHSO2R4, - CH=ENOR4 . CF3, OC(O) R4, -COR4, SR4, -S(OnR
to Wiith ReSpnms ko, prOV|ded that if one of Zi or Z2 is

hydr ogen, the other is not. R4 and R5 are each

i ndependently selected fromthe group consisting of

hydr ogen, Tat kympotnd Wisdlaitnutl edvitdiy 12, Bl MRy lhatygen, haloalkyl or

substltuted al kenyl , al kynyl or substituted al kynyl,
BV@K%@ﬁﬂyl or substituted cycl oal kyl ,

het er ocycl yl al kyl or substituted heterocyclyl al kyl,
aryl al kyl orsubstituted aryl al kyl, aryl or substituted
aryl 11.het gn@abylpatikd lof ailais QSWHetHh@(Zzhﬁt ﬁkﬁanmlo@bﬂyhaloaucyl or
and lieteroaryl or substituted lieteroaryl; R6 and R7
hggrexysdleoh i ndependent |y sel ected fromthe group

consi sting of hydrogen, hal o, cyano, hydroxy, alkyl or
substituted al kyl, al kenyl or substituted al kenyl,

al kymyl omhe u&ﬁfmﬁmto%la@hhy%bneupzpﬂs@@étkyalor@fhyl and Z; is halogen.
substituted cycl oal kyl, heterocyclyl al kyl

substituted heterocyclylalkyl aryl al kyl or

subst it ut r su stit d

et of bar y 107 EyteE el iR ok oty B! and 22 s chioro
|ieteroaryl or substituted lieteroaryl, OR4, NRARS,

SR4, C(O R4, C(O)OR4, C(O) NR4R5, _

NHC( &}-R4, I{]Ragqr@md@f,@ta)md w@@@)rpﬁl, is@tegyydrand Z; is chloro.

C(S) N~4 R5 NHC(S) R4, OC(S)R4, S(O nR4, SO2NR4RS5,

OS2R4, NHSO2R4, and al kyl substituted with OR4

NRARDS.  SRfhe Cdifddithd JECEPRE sel&elté ﬁBﬂRﬁe E'Efc of:
NRAC( O R5 OC( O RA, [ S) RA,  C(S) ORA, C( STNRIRS, NH&S)R
4, OC(S)R4, S(O) nR4, SC2NR4R5, OSO2R4, Or NHSORR4:

endo-8-(3-chloro-2-methyl-4-nitrophenyl)-8-azabicyclo[3.2.1]octan-3-ol;
2-Chloro-4-(3-endo-hydroxy-8-azabicyclo[3.2.1]octan-8-yl)-3-methylbenzonitrile;
6-(3-endo-Hydroxy-8-azabicyclo[3.2.1]oct-8-yl)-2-methyl-3-nitrobenzoic acid,
3-Bromo-2-chloro-4-(3-endo-hydroxy-8-azabicyclo[3.2.1]oct-8-yl)benzonitrile;

2-(trifluoromethyl)-4-(3-endo-hydroxy-8-azabicyclo[3.2.1]octan-8-yl)benzonitrile
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Rg and R are each independently selected fromthe

group consisting of hydrogen, al kyl or substituted
wabboslozezal kenyl or substituted al kenyl, al kynyPC0mUS2006/000733

substituted al kynyl, cycloal kyl or substituted

cycl oal kyl , heterocyclylalkyl or substituted

het er oc cIy al kyl_, or substituted aryl al kyl,
e o T B NG e XA P SRR af Kyl

and nis an integer from1l to 3; provided that the

compound is not: 2. The conpound of claim1, wherein
240N Al-(3Seriokliydysilyt &ata@log 10 {3/ 2.1 Poct-8-y1)I o dobemmouitellen f

claim 2, wherein the bicyclic heterocycle is a bridged

bi cyclic heterocycle. 4. The conmpound of claim 3,

fromthe

2SI o G oSSR P RS PR AR,

1-GCal | Cyl, (Cl C4)a|kyIOH (C C4)a|ky|(ha|o)

hal o, cyano, - OR CHO and -
efzréo-&z[?adel:@xya}e@wh%réwéw&éntltryph@éylé@r@@bwéﬁ£3t%élogmtﬁpol

consi sting of hydrogen, unsubstituted -(C -C

4)al kyl OH, -(G -C 4)al kyl (hal o), hal o, cyano, -OR4,
41 hD)-Ry drorNnd-azEBicld[B . D6 dtoeil 3RtiE)6lont R eberoailk e

conprises one nitrogen atom and, R4 is selected from

the group consisting of hydrogen unsubsti t ut ed

B e S R S RS R R

wherein the brldged bi cyclic heterocycle has t he
structure: 6. The conpound of claim4, wherein the
Zml@gédﬁb@w@ciwldmme& anebivyeloB. haloct-Be/Ds3-niftbenzeldehydvie
conpound of claim®6, wherein Ris hydroxy. 8. The
conpound of claim7, wherein R7 is -(C-C 4)al kyl. 9.

1RER-CRIBRKED -} HeMyB4- WSS IRLM) BlahBichasded foetahizeol;
wéane car bon a?gﬁ??oqwﬁ?ﬁh ﬁ%ﬂ@ ?%oaﬁgdc?%JQ F) O
conpound of claim11, wherein Z is alkyl, halogen,

2—taqllcg'%!éjf%él-ei?aro-hydroxy—8-azabicyclo [3.2.1]oct-8-yl)-3-nitrobenzaldehyde oxime;
endo-8-(2-Chloro-3-hydroxymethyl-4-nitrophenyl)-8-azabicyclo[3.2.1]octan-3-0l;
6-(3-endo-Hydroxy-8-azabicyclo[3.2.1]oct-8-yl)-2-methyl-3-nitrobenzoic acid;
endo-8-(2-Hydroxymethyl-3-methyl-4-nitrophenyl)-8-azabicyclo[3.2.1]octan-3-ol;

2-Chloro-4-(3-endo-hydroxy-3-exo-methyl-8-azabicyclo[3.2.1]oct-8-yl)-3-

methylbenzonitrile;

2-Chloro-4-(3-endo-hydroxy-3-exo-methyl-8-azabicyclo[3.2.1]oct-8-yl)-3-

methylbenzonitrile hydrochloride; and,

2-Chloro-4-(3-endo-hydroxy-3-exo-methyl-8-azabicyclo[3.2.1]oct-8-y1)-3-

methylbenzonitrile mesylate.
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hydr oxyal kyl . 11. The conpound of claim1l, wherein Z2

i s al kyl, hal ogen, hal oal kyl or hydroxyal kyl. 12. The
woanpmaead7of claim 1, wherein Zi is nethyl or eciogiS2@edoo733

Z2 is halogen. 13. The conpound of claim1l, wherein Zi

is methyl or ethyl and Z2 is chloro. 14. The conpound

of claiml1, wherein Zi is nethyl, and Zis chloro. 15.

The conpound of claiml1, selected fromthe group

cons ti
3 15- chfor B35 T 4 HOOPSo S8 A o PP o
phol*bmtuﬁi[&a& cfithe compound of any one of claims 1 - 15.
2- Chl or o- 4- ( 3- e/ “0- hydr oxy- 8- azabi cycl o[ 3. 2. 1] oct an- 8-
yI) 3-net hyl benzonitril e;

6-( 3I’Fn<' g a ngqg&(éﬁt@alagcﬁ‘gﬁ&s}’tftlno[:gingrlélillé’ Gt c&n&l}ndzofrﬁfl? one of

yl - 3-ni trob

dBm&HDnmsan@Bbﬁ@ﬁnﬂmﬁ&a&ﬁ@&ﬁp@&@k&&pnﬁfazablcyclo[3 2.1
]oct-8-y|)benzonitri|e;
(trifluoronethyl) 4-( 3- e?7<io-hydroxy-8-azabicyc|o[3
2. 1l]locta - 8- - F) Vil -4-njtg .
ophelné;I )- aza | CyC e%Fgé éﬂ%‘é)iét{%gns_e%%gq%; Bb&e{h'% éroép %bﬁﬁs‘ung of
hypogbhddisdn, 4owar Bah hornhd] ¥ehtexerolt plaaha tyvelsolnBerillith] inahalés, erectile
yl )-3-iodobenzonitrile; 2-ChloiO 4-(3-
dﬁfwa@@xy palay aidespanss] 31 malgso end@nsiripgierin okmelsse dyspareunia in

feg&ag i é/?%liﬂ gfnélg zl}édf];em@/ E%&Xla al%}l}'s?tch%clraés qhtife%@r«lzg,ngéxluals orgasmic

difé1deRYA férale S dasaiei CoraldBindndlbg ehcxial HIB-vidsiifg, weitiomE]inesses
th Ibenzonltrlle

in" wmhan(lszlmasim B- appatept, -sarceperiopieiHy) yhost gt (lyearBym, bone
deélsér1 #JgF dn%od( %s%r.dgis der%e(zﬁwyng)agg%go 1t1 e J?chtionf] uIro%egyneratlve

dllsardgrsnkérb BAZA4 deEMBlRic disorders, card1ovascu1ar disorders, obesity, anemia,
ewcf o- 8 -Chl 0i O 2-h droxynethyl 4- nltrophenyl) 8-aza

prbst@yecdaop@. anl_]iqiﬂ@zcmhlema; lcomprising administering to a patient exhibiting one
01i rjlo@ Spﬂ‘l’l[pFOcSlBSé df]c/ e h%)g%%éﬁ@%u&% aP anyyo%le o[f %Ialzmsl 1 oclt 8-y

e/ 7"o- 8- ( 2- Chl or o- 3 hydr oxynet hyl - 4- ni t rophenyl ) - 8- aza

bi cycl o[ 3. 2. 1] oct an- 3- ol ; 6-( 3-

i o- HQr ox?h@mﬂmdu ofyeddin] o hktade saif -myood diserdethig| seRcigil tirom the

b
EPhp ST 5 agﬂmwel% lnskof yieok. aneet dnsiiahilityy sagngss, firedness,

aﬂﬂéf{l&lsﬁesg 1] oct an- 3-ol ;
2-Cnhl oro-4-(3-e7”Jo- hydroxy 3- exo- net hyl - 8- azabi cycl of

3. 2 49. oct TBe yhgth@d orfecﬂanyd H8n »dmirgin i Saed neurodegenerative disorder is
77N h bi
se%ecfzse i glglt t%g %}p\)(lep gm%hsé b%lgrg%lﬁ}xe? rs %ey dﬁgg Zl,ﬂ%gllfni %B;mlpalrment

(M08, Lewis body dementia, and frontal temporal dementia.

21. The method of claim 18, wherein said metabolic disorder is selected from
the group consisting of dyslipidemia, atherosclerosis, and non-insulin dependent diabetes

(NIDDM).

22. The method of claim 18, wherein said cardiovascular disorder is selected
from the group consisting of hypertension, coronary artery disease, and myocardial

perfusion.

-63-



2-Chl oro-4-(3- i c-hydroxy- 3-
xo- et hyl - 8- azabi cycl o[ 3. 2. 1] oct - 8-yl ) - 3-
waorbdeyzésnzoni tril e mesyl ate. 16. A prodrug est eCT/US2006/000733
carbonate, carbamate, sulfate, phosphate or
phosphor am date of the conpound of any one of clains 1
- 15. 17. A pharnaceutical conposition conprising a
compound of any one of clains 1 - 15 and a
pharsg@ceuj i acgee od
roding 2 o P6R BeRdEus fefnBienclt 16 TAAD chprising
adb@inBtesing 1@ a alal R0 8 asthssond ddagy oﬁ@aﬂ’blﬁlﬁfsnlal— 15.
testosterone plasna levels, infertility in males,
erectile dysfunctlon in mal es, andropause in nales
end tri [
Vagloér'ﬁesrmlg ! e;th#cp oif' cﬂjﬁl’oga;’l er)e(@ylc]’?e%ge{ng H{s%g UI@OS O{?rgs%égdmmlstenng toa
subfitBinefeed S€Koonal @pRGEEerd itlse@ies Sonipbube ebBsone of claims 1 - 15.
di sorders of libido in males, cachexia, HV wasting,
critical illnesses in which nuscle wasting is

appaje nt, % éﬁxg)gnolf% antnlrﬁl lV&%i’@lt? ggé(’jf fo?thg%l&?al replacement therapy

dmarflsnl ensi

is ¢ee@ B§ lotdhiectdRAby ﬁdgfé@mlchbfﬁﬁ:af wMB&isi ons,
neur odegener ati ve di sorders, xerophthaln1a met abol i c

di sorders, cardiovascul ar dlsorders obesity, anem a,

prostat e anc d schi zo nia onprisi. e
adm}h ‘st e t%P% fﬁﬁr%ﬂ% eb?t¥eF1ﬁg’ %%Présrl‘qgéfhé“mm“ng toa
sud &Pi&fé@dﬂier&ﬁ'a@oﬁ@@dﬁdb %n@@ﬂ'@l@ﬁﬁﬁl ofisany one of

clains 1 - . 19. "The nethod of claim 18, wherein
said nDod dlsorder is selected fromthe group
onsl.sti ac n VI
ange#f tlilqcf §P C‘L,aér&né@s h 1%P1e aﬁeg gor gwa%vement in muscular

stfe@EthOd %Bﬁ‘&a byzlguscﬂth@ Hetdpng, Qlfyoféhﬁc' d?sﬂrg?h})/%@ re@lodcSdib6id-treated

neur odegenerati ve di sorder 1 s sel ect'ed fromthe group
aslomsi sting of Al zheiner's disease, MI|d cognition

i mpairment (MCl), Lewi s body denentia, and frontal

tenporal dementia. 21. The nmethod of claim 18, wherein

sai thgret aRahéfod bﬁﬁfquﬂtnigsa Splaafdned1deteant-dh ehd QQMB consisting of
consi sting of dyslipidema, atherosclerosis, and

banerdensigulass) xbeqrtitdmia, me@ﬂv@heShS(omleIDprrdnz@scumedlﬁ@dmdobesn‘y

m 18, where ai.d. cardi ovascul ar di
r@enrgﬁf“s&a?<‘re5«ﬁmlsa«go%ﬁl%lsmlp% HaRG 3 pesd BRERE LSmpound of
RNREMiAL § ery. di sease, and nyocardi al perfusion. 23.
nmet hod of nodul ati ng spermat ogenesi s i n nal es,
conpri si ng:

20. The method of claim 28, wherein said metabolic disorder is selected from
the group consisting of dyslipidemia, atherosclerosis, and non-insulin dependent diabetes

(NIDDM).

30. The method of claim 28, wherein said cardiovascular disorder is selected
from the group consisting of hypertension, coronary artery disease, and myocardial

perfusion.

31. A method of improving a health-related quality of life parameter selected

from the group consisting of survival, impairment, functional status, health perception,
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adm nistering to a mal e subj ect a conpound of any one

of clains 1- 15. 24. A nethod of hornonal replacenent
WOheveap§317 conpri sing admi ni stering to a subj ecpCruszmwedoo733

of hornonal replacenent therapy a conpound of any one

of clainms 1- 15. 25. The nethod of claim 24, wherein

need for hornonal replacenent therapy .i
and rapyprenitieg ceylpgamg@émlnlétﬁr”&%]&h?éaﬁﬂ e?yfelaﬁge & %bereo/ib @ compound of

ving nmuscle strength conpri sing

a@X&HFﬁ?Q@é?lng ?o a subject in need thereof a conpound

of any one of clains 1 - 15. 27. The nethod of cIaim
26, wherein need for inprovenment in nuacular strengt h

i's cBused\byethodcall delarps ttheprgereriBt ShiROUYSE FUpHy, comprising
adﬁ?lggjgﬁllng or ¢ 'at?e%t ga %Jeﬁ%ﬁe?gquaﬁogﬁpnggf JRtdredhiqt 1 - 15.

con ion se romthe group
consi sting of bone density | oss, xerophthalnia
nmet abol i ¢ di sorders, car di ovascul ar di sor de

obesity, Amtethpst idliaHAE ah ANGEEER FEFRGT SEMPHFBESPPRGHnS the
bj, ect d of f
repfhyoiits E6ppd ey bRELEAR FOTFONTT 8 Sharein

said nmetabolic disorder is selected fromthe group
consi sting of dyslipidem a, atherosclerosis, and
non-3hsul Ammelbgkeident di abetes (NIDDM). 30. The net hod
of claim 28, wherein said cardiovascul ar disorder is
sel ected fromthe group consisting of hypertension,

t{éQtﬁl‘E%" ardonadftiofr ¥leditcd eremd, thandoupy Omisﬂmglofpleypbgsmadmn 313)wer than
of inproving a health-rel ated

qual?g 0
nqn‘arahrtmtmtelgget @lﬂsm Iew@im trﬁ@*ng}yogp Megiss CERCil dﬁqcf\mctlon m males,

rvival, funct
wBORRE 1tbmea Bperant of den g Skt 28 ibiles yagimiomus in
e&x?alé %HJ@&&%@@M neRdddrh en e@ﬁla&sc@ému Regasimianlsoodees df females,
al s - . 32. A nethod of del ayi ng the

dysomlgrsee;fs]ﬂmdo oﬁ muales teathexiga hBY Wagipgp e118¢ah glinesses in which muscle
Wity Soegy stpag: e by ghot B, (EEEGh, ot YERAH oss, mood
ﬁﬁféﬂé{sat H8FeRn2NGhOERA BEERYOr AGOHPIS, Shagodaphaativengdisorders,

e receptor wth a conmpound of any one of clainms 1 -
xdbphthalmia, metabolic disorders, cardiovascular disorders, obesity, anemia, prostate

cancer, and schizophrenia; or

modulating spermatogenesis in males; or

effecting hormonal replacement therapy; or

improving muscle strength; or

preventing a condition selected from the group consisting of bone density loss,

xerophthalmia, metabolic disorders, cardiovascular disorders, obesity, and prostate

cancer; or
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34. A nethod of: treating a condition selected from

the group consisting of hypogonadism | ower than
waanesrzediest ost erone plasna | evel s, infertilitpCrms2006/000733

mal es, erectile dysfunction in nales, andropause in

mal es, endonetriosis in fenales, dyspareunia in
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1mmcg@¢gj@ hgalﬁhnrefaéqdaqu@gty grgl teeq’go aber gopp, consisting of
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dwarfi sm bone density |oss, nood disorders,
dethypresbe pogressiap &f PedtaisoyArei %e f uncti ons,
neur odegener ati ve di sorders, xerophthal ma, netabolic
di sorders, cardiovascul ar disorders, obesity, anem a,
m&IOstR B HApeh recdpidr,schi zophreni a; or nodul ating
sper mat ogenesis in nales; or effecting hornona
repl acenent therapy, or |nprOV|ng nmuscl e strength; or
reventi,n condi ti e oTou
o BB ne. bRl B FFASRr o ag fifGied fom the group
&%?ﬁﬁ$&ﬂc di sorders, cardlovascular dlsorders,
esi and prostate cancer; orinproving a
health-related quality of life paranmeter selected from
thg groupgconsi sting of suryival, inpairnent,
f

\\ stat heal t h p_( eption, and
el ayi e progression of prostate
‘ ; 9 an angf ogen receptor, conprising
o i ni ste ing toja patient yin need thereof a conpound
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