ANDROGEN RECEPTOR MODULATORS AND METHOD OF TREATI NG

DI SEASE USI NG THE SAME RELATED APPLI CATI ONS [ 0001]
Wwabios/1e33pd i cation is a non-provisional of, andPCl/Eb1085/017143

priority to, the U S Provisional Patent Application

Serial No. 60/571,961, filed on May 17, 2005, by

Schlienger et al, and entitled "ANDROGEN RECEPTOR

MODUIANIDRE GRS RIEG BRi Qi MEBA} AEOBSSENBEMIS HEDrF TREATING

SAME, " the di scl osuDESBASKISING THIRSAMEr at ed by

reference herein inits entirety, including any

dr aw ngs. BACKGROUND I Leld of the

I nvention [0002] The i i el at es novel

Conpi‘?]tgﬁir anﬁﬂg@g@‘?ﬂgﬁoﬂfis HRbAYrdviGornR e, dnarcldm@ipioRiey to, the U.S.

use to no te androgen receptors. Description
Pedvidibeal Rehtatite dhppiitat{cdO G8tialT iNo. abitif blgeel, r ledppnr MaaRr) 7, 2005, by

bel ongs to the fam |y .of, .
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intomiraed by rafereocd hergiarin Dislantierd invdudiegrendidieWBISS-
triggers the interaction of the receptor with specific
response elenents at the DNA site, a |igand binding

domai n (LBD) adj gank GROWND GBPHEMNYEMPION
transcriptional activation domains AF-1 and AF-2,

F\Mi'dgﬁtm@_ Vilntlg' and- i n::lependent and | i gand- dependent,
resp e Upon_ |.i. i ndi :
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shiRe fdmediciaamise ahdlof tosedulple@xiivigty reaaptossl | owi ng f or

the recruitment of co-activators. Co-activators create
a physical interaction between the nucl ear hornone

ece t&o%roﬁﬂéjR QpRogent s of the transcriptional
‘ﬁngég%ﬁnm—y—ewt%z% ; ing transcriptional nodul ati on of
t ar ggobo@Rnes The AAdrbEerT hezestoe (ARY belorghtr therfemily of nuclear hormone
testoste dth [
S LS hor S R0 B R SRS OHhcan actvated ramsripton
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fﬁLg@ﬁ EN6k Simtisg dombab(YBP) imggeys tedntseasting axf ythersgagptor with specific
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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.

[0004] 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.

[0005] Clinical situations in which levels of plasma testosterone are decreased,

also known as hypogonadism, have been extensively studied. For instance, children



al so known as hypogonadi sm have been extensively

studi ed. For instance, childrensuffering fromsuch a
wa@oemdiltizen exhibit a total absence of pubert al PCT/US2005/017143

devel opnent. Delay in puberty |leads to psychol ogi ca

probl ems, secondary to short stature and/or delay in

the acquisition of secondary sexual aé:t eristics
swffmnntgrﬁaom@u@tw.cgndlapn st elg Rl ah&ﬁné%egpu dpyglopment. Delay in
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af @Ibdldus ompalsmentf iarthe dlu’a]mtyaﬁ 1'1ﬂmgﬂr@n r@y@pdu@@mf@tatlons (muscle, bone
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studi es have reﬁ’?rted a therapeutic benefipt

hambcﬁglethelag@mcg rPPragechigr Bestoring skelefal wplgrma%gaﬁfeegﬁs suffering
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a cor t|on bet ween decrea3|ng
dﬁmdldi@ (lablo o€ vigoreivsll drethg) mod eageitionnaidienths efhthalmolo g1c arena, in

Al zh di
fisedess e Ae G a0 e oMabe rehenh oo 19 niBRRRES RRRpbn between
HI%&%IR% RRRRRESH 1£¢éi§e‘indﬁﬁ§t§a§éﬁt1§&&€ﬂc§ &Y Adgheimer’s dlsease

oxXiclty, 1ntranmuscular injectable forns of
I ong [ﬂﬁﬂ)’l]ng Sﬁtcer@fah@mamblnm iof Utestgstetene hangi &esippterone analogs are

toste nt thera
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and sexual function 1n sone nmen; conbined with the

theragytel{bwevqredta bnge fluetnations| ¢fvgqn}mn’qgﬁgstp@np Hevels al}duced by these
from bei n i deal

cont.r raRsyer
Rrggqr%téqnér € plglls%tﬁsz%ct%w S %}rl § dr%) }fng a%lgir g%{uéﬂ function in some men;
RRAARCRIth 184 Brequent injections, 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 applied once daily on the skin in

quantities large enough to deliver sufficient amounts of testosterone to restore normal
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properties and have proven to be an effective node of
delivery. Neverthel ess, testosterone patch systens

w@empacidal | y scrotal patches) are hanpered by p¢EURIQH017143
rate of skin irritations. Recently, testosterone gels
have gai ned approval. Gels are applied once daily on

the skin in quantities |arge enough to g&{)iver . hil
hewhdriat ivelwes ant watrsctothe tséans ol syBIiomy, of dypegqpadism. However while
nor mal haraonal .val d . ' £aR t d stent
e oty aBHER: AN RRATE ki R AT RERA o and consisten
defiv@gtive, this node of application raises matters of

adequat e and_consi stent del.ivery 008] Fjnally, th .

use d0P008Jch Emalpithe p%fégghgﬁqoq Wb}%ﬁﬁlylemgh%a%?/symdeﬁ/ believed to

ygeﬁ% iilgc}{*ga%le 4R Fﬁrﬂ)s‘ﬂtg stAaC F[ﬁ%seﬁld.k RIcOSbALSy BF Ztostdldre and testosterone

rogeni c operty of testosterone and testosterone
agflapogmstituisin ddditormbambidgnificam rishfial wogafiefcheeent ri sk
for prostate cancer. SUMVARY OF THE | NVENTI ON [ 0009]
One aspect of the present invention provides conmpounds
of the general ForguhiviaRY bFatHE eNeENMEy nodul ate
nucl ear receptors, preferably the androgen receptor,
or a [pees] nac Out iaspdct yf thequpteabinyertign proxifdes compayrfls of the general

or odr t her.eqf , rein.Rl and R2_ar
Ropabls s LErs BBt Bl 2 8p St PR i gpdspeen receptor
hydr ogen, |ower al kyl, al kenyl, al kynyl, halo, nitro,

cyano, hydroxy, am no, |ower am noal kyl, |ower al koxy,

aryl, heteroaryl, COOR4, CONRAR5, TRHCOR4, NHSOR2R4,

OCOR4, COR4, SR4, S(O nR8, SOZI\’]RS/RQ; R3 is selected
fromthe group consisting of aEh/oYz nitro, S(O) nR8,
SO2NRBR9, OSO2R4, P(O (OR4) (OR5)N
P(O (OH) (NRAR5) , POONRAR ) 2,
6- mnenbered, optionally garomati g, 'aAt\,i ally saturated

or conpletely saturat e(ﬁ car Hycyg) ..Q' heterocycle,

containing up to two heteroat ons| or t er ogr oups

sel ected fromthe group consistiRygg O NR6R7, O S, S,

C=0 and C=S; ring B.is an option II%/ S bst'htutted
argrheyeagestiglycesrirhle sl £8FH A % OF RGATHE PG up to
‘gﬁgrgi% het er oat ons or heterogroups, selected fromthe

roup consisting 0 NR6R7, O SO, S, C=O and C=S; Y1

and YR, aideRCRGERACRAndepandtipiseleetad Hronn thepgmue nensjsting of hydrogen,

oSBT 0 BB, SRR, oves
a’é’}iﬁ(gé;)t%yl RRLLRRA! bo@fggﬁom@ NHTKDRY) NHsmzRg,n@UQ&, COR., SRu,

ituted cycloal kyl, optionally substitute
$E)RHBVENRERY; Ky

R; is selected from the group consisting of cyano, nitro, S(O).Rs, SO,NRgR,
OSO;R4, P(0)(OR4)(ORs), P(O)(OH)(NR4Rs), PO(NR4Rs)2, COORg;

ring A is a 5- or 6-membered, optionally aromatic, partially saturated or completely

;.ring Ais a 5- or

saturated carbocycle or heterocycle, containing up to two heteroatoms or heterogroups
selected from the group consisting of NR¢R7, O, SO;, S, C=0 and C=S;

ring B is an optionally substituted monocyclic or bicyclic heterocycle, containing up
to three heteroatoms or heterogroups, selected from the group consisting of NR¢R7, 0, SO,,
S, C=0 and C=S;

Y, and Y, are CRgR7;



optionally substituted arylal kyl, optionally
substituted aryl, optionally substituted

whedosnossyl al kyl , optionally substituted heterpar/yb2005617143
and R7 are each independently selected fromthe group
conslstirg of hydrogen, hal o, cyano, hydroxy,
opti ona substituted al kyl, opt.i onal substi tuted
al keRyland éptarr@ pagh) lydm%é@nt}yymekﬁp% frQma g SENP; ORsiFiing of hydrogen,

subst it ut I - | I tl dont; i
cF88e PGS, SRR, SBPANG bR kb optionally substinuted
aRphylonaptionalybsibstiuitet! aycidalkydptaptioatily substtuiadutleterocyclylalkyl,

het eroarvyl al kyl , L [
onpel et oSBT SRR, LT By ubsinted

; ; al%:SRA” S(O nR4,
h@%ﬁﬁ%ﬁ@@y&%ﬁ%@ R4; R8 and R9 ag e) each

|h ;gfgggﬁe m?gl ait_e smdlfllu:thmbngcm% ste{imgeglr ?Jmpltb@) geiupt qomgistmg of hydrogen,

, optiona supst i a opt i N .
hglgbgfaiﬂtb,ldlty@@o?@], Qg%%a?ﬁygﬁlgq%%%gqy p]%y]s ﬁ8§¥qaglgts§§§tgpﬁ%§/ ﬁyﬁer’lyl, optionally

. St | y . , H | | . .
SR AL g o, SRoB | plr i
heteydestlvialkyloppticmally | sybstitbted j arytekal, rmti@naiiy yrbatiggied agfgoptionally

AL S by b B e s, con.

CBOR,, COORRYRY SfHFORIUOEAR,) (SR CRORENCSNR,RE,IBHASR,, OCSR,,
treat a condition in the patient. In various

SéahBali SRMNRUR 51 BSO0dbn HS treated includes

hypogonadi | ower tha r
DRGS0 W ERLAS SR YRR of ydrozen
oBfiS@II substitaRadikyl, ostichaligenistiafted alkedyl, optically substituted alkynyl,
wasting due to cachexia, H 'V wasting, or criti cail .
optibmalys sbstiseted opeialkyly oRfipRally. sHETIuEd Afgipreyclylaliyl, optionally

[ f e ' i i ncl udi

sl Byt EEN ] Koo MERAGaIoICRIGS |t vl ng
Idr ri waibhh intyger SidENESs3. tiredness, nervousness,

epressi on, 1npaired cognjti functj. ' [ . .
oM oot SoeE b et PR S e Mo of
cgh%g{u?c%ﬁ? orhf¥64 gﬂgﬂg p?&eﬁ'gﬂ SmREr B thiaf £ 2811ItibA hifthe patient. In various
cognrtiron 1npal nt” (MC), Lew s body dementia, and
chitedinadnts, eigpemaitionaraatediingludasrhypbgdmatisina lowestthiyohgrgnal testosterone

qu]ggélg,ﬁgkﬁ%? t@ﬂ Ié%&qgé%%llszﬁ:cgs??ﬂegs se?xh%%ﬁsigﬂlﬁr $38rders, disorders of

lﬁﬁddj | ONAREE Wafindl 08018 &lashdxis | Wy ReashHE, ®Otriti¢al illBehsés) sarcopenia,
ypértensi on, coronary artery disease, and nyocardi al

frelty, ishbrirstatuipe diviaxfisna o ggl,enqjtryo]@(ss;trgoqghﬁ@@ﬁd,ersaiﬁlgluding lack of well

schi zophreni a. In_other. di nent s, 0 :
SR  RahSF STREEL TR B GRIROM Bl psion,
ih@gﬂé@v%ﬁ iive OfBhdtiond iifclhfliag Paderieat . flldhcy ardndusspatial memory,
enbodi nents, the condition

neurodegenerative disorders, including Alzheimer’s disease, Mild cognition impairment
(MCI), Lewis body dementia, and frontal temporal dementia, xerophthalmia, metabolic
disorders, including dyslipidemia, atherosclerosis, and non-insulin dependent diabetes
(NIDDM), cardiovascular disorders including but not limited to hypertension, coronary
artery disease, and myocardial perfusion, obesity, anemia, prostate cancer, and
schizophrenia. In other embodiments, a compound of Formula (I) may be administered to a

patient in order to prevent a condition in the patient. In various embodiments, the condition

prevented includes bone density loss; xerophthalmia; metabolic disorders, including
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prevent ed i ncludes bone density |oss; xerophthal m a;
nmet abol i ¢ di sorders, includingdyslipidem a,

wa@rdenosel erosi s, and non-insulin dependent di BOBUS®05/017143
(NI DDV ; cardi ovascul ar di sorders including
hypertensi on, coronary artery di sease, and nyocardi al
per f usi on; obeS|ty and prost ate canc RI EF

dpeaenET ONtEROSFIESHRAVINGS IPBGRSHInF; chien intshGWQe‘F?]e (NIDDM);

ef fq‘i,%gc‘ﬁir 8%8(\{ S%Hgg&kﬁﬁg;lﬁlg&? f%%gb Eué‘/.t ér@@?n'}éfd?geaﬁé’v‘ﬁnd myocardial

pbEBdiosobesing apd pruistinatadcérTP) on wet wei ght of
prostate. [0012] Figure 2 shows the effect of daily
subcut aneous adm ni stration for two weeks of 3, 10 or

30 ngy/ kg 1168 Et:ﬁécmw‘ﬁelxi@ﬁmgmmesm onat e
(TP) on wet weight of sem nal vesicle. [0013] gure

. 3 sHooKl]t haFigpteat showethel effast of deiby subgitagednsr melsaafeon for two

i eEe St ke P e G R b ek BB ee 1) on e
\,%qi@tryf?ws%é on of testosterone propionate (TP), at a

1 ng/ kg for a period of two weeks on wet
ti ssqeom gthuof 2 shows Hteeeffast oﬁdpléy seboutangeysi adnainistration for two

5 ff
it 21 181 o BEReeReBePar BT gl SRkl PR P ERSRATE) on wet
v@é}gﬁoqfsel%lﬂzg{,éggﬂé or a period of tvvo weeks on wet
tiSsue weights of semnal vesicle as conpared to

vehi dPe13][ 00 Faqure3 ghews e phwmatlavelept Bigmigmedigrmpne are increased
%J%Pugzg{gefo d{@grg%? 1tof1at' on of testosterone propionate

ng/ kg for a period of two weeks
on Wgh0i4]Ssupiged ghishowd the wdfeor oﬁrﬂalllyusm:icataasous administration of

conpared to vehicle. [0017] Figure 7 shows t
tgsi@&t¢ran¢: prlqﬂa@s@i’)i ?égﬁéi%e ]Sf 1 mgke P@lorﬁ‘o‘? ew%?fﬁn"n wet tissue

%‘é%lo?ﬁﬁ’é%* @p#@%hgﬁ%ﬁ% él\/g%? I\/EEI‘I’ET/[A%BE &[3)] Because

of th[gowldﬁs Figusé & atves she aa‘ffeettotf drilys s@routagadusARIministration of
i gands, the search for Sel dr ogen t
ERIAnS PERATISARL ﬁa?sd%@ e St ehn) o SR Bk on wet tssue
\!vél RAST sARMARNIA & rgaﬁédte%m@ﬁcokl netic and
icity es t

pro an the current steroidal
ther a[pl)t&] | Figae t6 chbws , theosffest exfodaily smweqm% gfimynistration of

evi dent t her apeu ben f|t k d
f§PIRENonE PEOPIHALS &Pgd%tear WA rﬁngB Biter £prabal oo geks on wet tissue

\R@i@hﬂ‘s%% 1 &atd? A8 muscle as compared to vehicle.

[0017]  Figure 7 shows that upon castration, plasma levels of luteinizing

hormone (LH) increased by approximately 3-4 fold.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0018] Because of the undesirable adverse effects of steroidal AR ligands, the
search for Selective Androgen Receptor Modulators or SARMs has been initiated. This

class of ligands demonstrate better pharmacokinetic and specificity profiles than the current
steroidal therapies. In particular, non-steroidal SARMs display evident therapeutic benefit
but lack androgenic properties. These adverse androgenic effects include manifestations
such as prostate enlargement, acne, hirsutism, virilization and masculinization. Second

generation SARMs contribute additional therapeutic benefits by displaying positive
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such as prostate enl argenent, acne, hirsutism

virilization and nmasculinization. Second generation
W@2RMI1BoNnt ri but e addi ti onal therapeutic benef P€BUR005/017143

di spl ayi ng positiveanabolic properties and

ant agoni sti c androgeni c conmponents. Another desirable

feature of SARMs is significant.bioavail abaility., I.n
el RiRgaTtiRe A aniAgen kARG G PGSy Angihe! desifible feature of
éRR%‘@'sﬁﬁcaﬁpﬁioﬂ%iﬁbbihity. [ ROb3e ebhbtdimbiits 2hb ISAHMs are provided in

aspect, present invertion provides conpounds of
a fenceerdny aloging pilhat sel ecti vel y nodul ate nucl ear

recep pref er.abl he androgen_receptor. wherei

1 antIORY ar d sk 4 itk bstie e o wal BB prolitEh Eofipounds of te
Bératda APt SdlédtieeBfmbdidite a8elear! rodedtors) gylerabhf Hemitlitogen receptor,
al kynyl; halo, nitro, cyano, hydroxy, am no, |ower

am noal kyl, |ower al koxy, arylRsh Reroaryl, COORM4,
CONRARS5,  NHCOR4, NHSCRR4, OCOR4Y TOR4, SR4, S(O) nRs,
SO2NR8R9; R3 is selected fromeg/ggoup consi sting of
cyano, nitro, S(O nR8, SO2NRS8R9, NOSO2R4,
P(O (OR4) (OR5), P(O (OH) (NR4AR5), PO NRARS) 2, COORM4;
ring Ais a 5- or 6-nenbered_ gptionally aronatic,
partially saturated or ‘Conpl gt ysat.urated carbocycle
or heterocycle, containing up to[two Reteroatons,
selected fromthe group consistifg O NR6R7, O SQ2, S,
C=0 and C=S; ring Bis an optionally substituted
#&®yclic or bicyclic heterocycle, containing up to
t hreegph 0 r r ;
a1 oup L are e P ARG PR ST BOub @R of hydrogen
Tmctr YIky§ radke@iRE RIkyniRY halog nf, ayanog hydrokpdepiendemter yminoalkyl, lower

ST marh et (oot QTR MR SRR FRXEES cor., sw.
Q@?@%'SONR%RQ”N |y substituted al kynyl, optionally

substituted cycloal kyl, optionally substituted
het er Beyis|sglealelt yromothe | grawp lopnsistbgt pf wya, anitrp.aSkhRs, SONRsR,,

RRbe HONRPRA AU AR B ATRR BRI ary . e

and Rin@neis@s: horicndenpade iptivnssl aetdc,fiemilynangieder completely
consi strng of hydrogen, hal o, cyano, hydroxy,
steteisd adathpcy el s ihetareqycle, kontaingg i ha Wy betekeatems;tsslpcted from the
al kenyl .. t | yASMRStd U kynyl, optionally

oS el IR Qu s 5, b e
subst {ihg Bad be bptiaeylgisybaitktyd moapiyctinal bicyslidisdtérouydadel containing up
aryl al kéllr' optionally substjtuted aryl, optiopally
w%gqei @O PeRYogroaPRyselectsd diosm ie gjou grawisting 8ENReR7, O, SO,
§,eé§b%ﬁ8>d=s;m4’ NRARS, SR4, COR4,

Y; and Y, are CRgR7;

R, and R; are each independently selected from the group consisting of hydrogen,
cyano, optionally substituted alkyl, optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted cycloalkyl, optionally substituted heterocyclylalkyl,
optionally substituted arylalkyl, optionally substituted aryl, optionally substituted
heteroarylalkyl, optionally substituted heteroaryl;

R and Ry are each independently selected from the group consisting of hydrogen,
halo, cyano, hydroxy, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted  alkynyl, optionally substituted cycloalkyl, optionally substituted
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COOR4, CONR4ARS5, NHCOR4, OCOR4, CSR4, CSOR4, CSNR4RS,
NHCSR4, OCSR4, S(O nR4, SO2NR4R5, OSO2R4, NHSO2R4; R8
wanpwsRisBse each i ndependently sel ected from t heCUS20p5/017143
consi sting of hydrogen, optionally substituted al kyl,
opti onal Iy substituted al kenyl, optionally substituted

| [ b .
st B 'r?ﬁﬂg%ﬁfy%ﬁ%i%%re Rape bRGHSY B BiRThN, optionany
Ab¥t#eliVihoterB 1 tl&iéh§t étﬂ)h‘ﬁtﬁf@dhﬁé’c%ﬁﬁﬁl yOR, KWR,RENYR,, COR,,

nis an Integ 1 to"3. [0020] hi sone
€©obad) Iﬁ@N&Rst HﬁHfJ@ﬂﬁaolﬁﬁDm, GSRuruCSO(M; GSNRds, NHCSR4, OCSRy,

e e-l-carbonitrile. hi other
%(98'6'}%? E@%@“Rﬁ’ %@gﬁmﬁb Formula (1) is not
4- pi pRy hutl R; breYdadR RipBhRALY lseleated it Hid &ou Icoﬁ’s%tlng of hydrogen,
ot her enbodi nents, the conpound of Formula (1) is _no

aptionpidy s@sntmeq/alhalp lepHienadiyesubstitaies vk anyl, |®t1p0@b1§subﬁ\§tuted alkynyl,

(Bjied er %gﬁﬁtaed ?%@g@?ﬂ S?Fglog?ﬁ%slruﬁﬁtstlg’%ean %Ft%g%ygl&%aﬁl%, optionally

sl%@ﬁtﬁ&ﬁ raryléﬁkyls opt&’or&ﬂg REbkYikuted BetproafHakylpand hi ocar bonyl
group (C=9), a substituted nitrogen atom (NRR ) in

ari nglsaanen@g%rrﬁw@é tf- het erogr oups. [0022] The
COWO@B?&] of Iﬁ?ﬁm %B&fn?e%tsc% Ot fsb%?lﬁ ARGl @) is not 4-piperidin-

conb i‘on W rconpounds 1n e invention,
1-pinapihalend-i Qﬁrbﬁhitfileo e ottier RMbedididney, tieegembysouad toif \Fermmla (D) is not

the therapeutic areas descrjbed herejn.

%ﬁ@@ﬁiﬂ%w@apmals%lﬁa@e%ke g} SPleoiiEh 9,5 &#&ts the compound of
| t hi one

I o e P A o e ot T, o

al i ph@024 ri Asgishd heeimp aé‘hbtnmg(mm gefers togn groiip of two or more atoms,

1 e EiesoL iy 15 Pt Frabgt GEyBREEehn SRE dhBBUPREnEowP (C=0) or
thiddGrbBni 1 S%rhﬁﬁ)g?cfﬁ 8f a %ﬁbsﬁﬁﬁé@ﬁ%kéh SURSINHR) 86 o rlnt%I are examples of

t ropane. rbodi ment IS cyano or nitro
leterognobpsdi nent ring B is opt| onal Iy substituted with

of yBPE8len, TheBRun Tyt Sty SR B8, BsplBfinaion wi

#hée¥np o‘ﬁﬁ&d PNk v eatbs tdrtﬂa' ‘b@fﬁbﬁia{iwl wiPdreQtahdé other agents active
substi t ut ed al kenyl, opt| onal Iy substituted al kynyl,

ioghé thnmﬂam}tlcsaxb@tdesm@d h&rﬁlmoal kyl, and NHCOR4. i one

enbod] [ Bis 0 al | [ vvi t

or I:Dgliﬂyd (§>?§1 ar oeiﬂ%l% i n[ ){%C odi nﬂé E\‘ﬁ%%%omers and
Wﬁh@é@ﬁt@ﬂlﬁb@btab@omseﬂﬁb&df meAt gnel &ﬁbd}tﬁﬁleﬁt liﬂllhgdAth an aromatic,
ester, carbonate, carbamate, sulfate, am de, phosphate
lmteroaromatlc or aliphatic ring. In some embodiments, ring A is benzene, cyclohexyl or
pyridine. In one embodiment ring B is a bicyclic heterocycle. In one embodiment ring B is
tropane or an optionally substituted tropane. In one embodiment R3 is cyano or nitro. In one
embodiment ring B is optionally substituted with one or more groups selected from the
group consisting of hydrogen, halogen, hydroxy, optionally substituted alkoxy, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aminoalkyl, and NHCOR,. In one embodiment ring B is optionally substituted
with one or more hydroxy groups. In one embodiment Rg or Ry is hydroxy or alkyl. Some

embodiments include a prodrug ester, carbonate, carbamate, sulfate, amide, phosphate or

phosphoramidate derivative.



phosphoram date derivative.[0024] In one enbodi nment,

ring B includes only bicyclic or tricyclic nonaronmatic
whedoenosycl es as descri bed above. | n one enbodP@EN$2005/017143

ring B does not include piperazine or 1,4-diazepine.

[0025] In sonme enbodi nents, prodrugs, netabolites,

stereoi soners, and pharnmaceuti caI | y ccep g aI ts

of t 024 mp o fih @8 FAMRskRERts TY0E) Bajist F%\ﬂn 1cye %)2)6] tﬂ,&}’CllC non-
(ﬁl{]% H@cerorcg&@g ds HQscﬁBe@QSNe tabnd SmSOMKRAE, Gshd Bt &es not include

ar ent In vivo. Prodrugs are often use
ﬂip@miﬁ@orlmdsmmnsjtuatl ons, they may be easier to

?gsr,nt Q{hﬁ ?rg.nﬁg&:i ?Ilglrmecglgﬁ%r u%gpc?rgg%i qma%%q,oilgeirso nstereoisomers, and
Mﬁﬁﬁ&%ﬁ%&ﬁ@/ a@@ép%ﬂle 55ts¥Plthe bR oRhAIS b riAYa @) & pheiGed.

| pr ove ity in pharmaceutical compositions
over [0B26]par éni‘prddmug” reforsvie rani aganl thpt iscetvertssl gy therparent drug in

Gt BEOAOES 7 TR oIS, TS SRR betiey gy be casier 10
a{a!irﬁﬁiifsfégsthax{ afle pireBuidigaarihey EﬂnﬁgV & instA88) be Vbibshilable by oral

hereby i ncorporated herein by reference in its
aiminiszatyon Whereas thertardnhds extamilecrodrug maoase §ayeimpreged solubility

B SAELASSTRn SVE UBLBPL S0 SO Yl o

%ﬁhfl@&%ﬂdgi ég';arzﬁl’onabf sultabl%@foﬁl'ugpﬂﬁim%ﬂ are5c$esc1814e'ld- 8‘418 example, in
2001) an 9@aar d, H et al Med. Cije

260 26§7o{19BSF. Borthngssaih Elseiire 148)rybichtia hercby incorporated
er.el,n
h.e&m d)ry re¥ere ceel.rnel@sc nt rgt d!{onel%{tf gt éécanj%)@? ég kL Cpgnpogﬁ%{?use herein

ers eriva es O
1ﬂbl&désﬂ$1@§b ﬂh@f pﬂoﬁ’nd‘t@ thmid)hb)jhﬁyhﬂ' aMJdibIsl snoh @ barlye plfocedures described

BRSHOHogY Ehle b OrRD R cs. S BB dRUN o dhindgaard, H. o
p%?ﬂhgflle ?h 2 dﬁh\%{% gﬁ?ﬂgﬁ?&’d) b@ﬁleEPW{fﬁ{ hyd qncorporated herein by

oxymet hyl , as wel |
mfdﬂmcesmdimrgfmmqmy known in the art, i ncl udi ng a

5-R-2- | d 4- th .. h
TR AL e ape—
&M&ﬁeh%ﬁn fﬂlﬂé&?’ﬁ%’ tRd! gd&fhm&o?lah?’of ' s@verEf @ﬂéﬂiﬁ)&nﬁﬁg groups that are
Delivery Syste C. S. Synposi um

]Seimlgmd mm.mmlomm o:andlsgns etE}xa(npma)f pepding ester groups include

{)gﬁétal ?Lg%gcf%% {g;pl{gﬂalgylf %Bgﬁlé}l %E% Pbeg%gg{a%ﬁﬁ‘@g as well as other
éﬂ%w ofBhfs kddwr In (tﬁg&m ihdra@mp di @R%Wl@ﬁdl@f(ol%ﬁmeﬁ)‘methyl group.

useful "as prodrugs f conpounds contalnlng car boxy
Qthey pls%mplzmﬁpmﬂmmst@rm@pm@mbeofwa infier experle; & nguchl and V.

gtefla 1rr]1 "Prognpggraast ﬁ%vglyDeﬁéeergre@}%?emsn, ‘\Hﬁ' 14, ezmd.g.egymposmm 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.

[0028] Metabolites of the compounds of Formula (I) include active species that
are produced upon introduction of the compounds into the biological milieu.

[0029] Where the compounds of Formula (I) have at least one chiral center,

they may exist as a racemate or as enantiomers. It should be noted that all such isomers
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[0028] Metabolites of the conmpounds of Fornula (1)
i ncl ude active species that are produced upon
WO niosotiict i on of the conpounds into the biol ogPCHIUS2005/017143
mlieu. [0029] Were the conpounds of Formula (l) have
at least one chiral center, they may exist as a
racemate or as enantjaqners. It 3{1 uld be .noted t
OPh tg

] at
anfl mixtyeds thereeiears arduderlie dhees S PrAPE MY Gted tpermere, some
ingf S&hipd ' Xt @s pd hs. Such

L R B

polymdrpls axiisdludes ip@hy embpdisnenSufthe ;pmd:symtjnpe!:mioar én addltlpn, some of

t% gn!n%]lg@e}gl’dls gg g g B?ersrgtﬁghg%%&}%& Iilcgpp %‘ﬁgﬁg% glét x\?/%tell‘ 8ne.,r1}|1ydrates) or

chﬂ%ﬁcﬁf Bx%gni@%h;eﬁfsm SiRhVedtatesWir hol@de@rin(dne®mbodiment of the present
ydrate or comon organi ¢ solvents. Such sol vates

iavemtioncl uded i n one enbodi ment of the present

invention. [Q030] The.term "pharmaceut i cal v,
accedbgﬁﬂe siﬁ?"épﬁfé¥§n?%w38§§Wta%Fp%%gbﬁ%%uﬁg&?%ég a salt of a
Lh§R & SbOHafideC Biphifidahi Githtifh &® #AN offa@ism SO which it is
c?g%\?huﬁaghth% I's adm r%i st eir%g}j_and.ldoes' not abr ggga,te t he
adiohistgredadndators wot abrogate thedpelpgicalsacsvity ped propgBiss @ thepompound.
sone enbodi.nents, the.salt ..S . aCJ 1. t :
irgmegataebrar sanutt sof 2l Shl it bpRBoadl, plmaceutical
SREEA FoBamedrBY ¥ating hitohpotadnith iAerigasic auidk sach as hydrohalic acid
hydrohalic acid (e gﬁmwhydrochloriq ac
Y

: idor . N
(nygd hyBrashiogic aeiddyr b Qraiccackhi Mt ride NidEe acid, phosphoric acid and

h hgric acid ekl .ical :
P SRED R GRSl Bl HIEukd BEou AR EDSaUibe 2R b 6 an opnic
RIDaRhGs aGplkhtis e Arcasati! dagfoallic opsulfanamnaidse faraxbmplel dcetic, succinic,
or sulfonic acids, for exanple acetic, succinidc, Honi
Inetio, | maliya farierics gittir jagcorbics migotini cBieflpesupRi; ; stapesulfonic, p-
& JREE lfivic RERL U i@l salt Iso b

RO 0, 6, LRIRRH i AL, VBRG]l o o o
shadihed Bafcaatisg akempbtial withl athase eafonrgsadt wiohes @ndmpierium salt, an
a base to forma salt such as an anmnoni salt.. an

dkdbmetal gl |su<g?aqsta, sod |}y 0L, & POtassiR ﬁ%t,&p aﬁ( oe 5%%1? {ﬂ%al salt, such as a

Slifim AR rﬁﬁ%ﬁ%hihﬁ?ﬁaﬁ?ﬁ b4t HBS:Bhnis Bhdes sBERs @SydoleRYRinlifR, N-methyl-
or a magnesiumsalt, a salt "of organic bases such as )
D ghy@inthe x ytti sy drox ety mgthylamige,u cantne alkylamine, cyclohexylamine,

tri s(hydroxy hyl.) net hyl anine, . Cl- C7_ al. ine,. . - .
Tég‘?@]a g‘émeaﬁﬂﬁi}en%@m%éﬂcg Is?alfﬁ Wé ag?%%/ft%gée/ LI g;' né{gnaté’glménﬁalysme, and
@%hﬁ{g_ with am no acids such as arginine, |ysine, and

the I'ike. [0031] If the manufacture of pharnmaceuti cal .

f or mu[0481bns If ke massfachire raft phasmgeqygcdlf forpalations involves intimate
har maceutical excipi ents_an 1] ' i: ' .
q%lugn% 8? ?hef %t}arﬂna?eﬂlglﬁgli ?xc%%n%% gn%glg f&g%{s \éﬁ%r%&iglgtgiﬂ i dant fdrm, then it
RERbERE|HbIECB luse ¥RirRiacetaXchieras whivhrrdnci-basid, Hiat is, either acidic
I's, either acidic or neutral excipients.

or neutral excipients.

[0032] In various embodiments, the compounds of Formula (I) can be used
alone, in combination with other compounds according to Formula (I), or in combination
with one or more other agents active in the therapeutic areas described herein.

[0033] The term “halogen atom,” as used herein, means any one of the radio-
stable atoms of column 7 of the Periodic Table of the Elements, e.g., fluorine, chlorine,

bromine, or iodine, with fluorine and chlorine being preferred.



[0032] In various enbodi ments, the conmpounds of

Formula (1) can be used alone, in conbination with
wordenissenpounds according to Fornmula (T), or P@I/US2005/017143

conbi nation with one or nore other agents active in

the therapeutic areas descri bed herein. [0033] The

e 1YL anbe bR RGP tnpeirrgpal e e Pt L R),-COOR,
@ﬁé}é ® &fa kD ﬁreﬁh&ép%ﬁaénlyese&ctedfﬁdiﬁ thdErou gfeb@s’mm@ of alkyl, cycloalkyl,

brom ne, or iodine, with fluorine and chlorine being
aprylef beterdryl 00Buidedhéhrbeghm 2 esngr carbeter Beterocxclylelinil.c Arylalkyl or

&Wﬁ‘gﬁp | {y%Lo%@atllé%lR) &g?‘n pﬁ%s g%l?ﬁgc?r]@lﬂgl% R'thearaﬁkyllmker) and

@t&%éhcy@hl@ (Wb ihrodh\ rind\@iedsr).adndl wiie@nded ot br ough a
ring carbon), heterocycly kyl yl al kyl

het er 98351l al Ky “areidel @%aM@qummWh‘éﬂh|fwa§1§150%)m§3(0)NHR’ or -

WS, AL U bty g oo

aytdetkyl, Sar@l Ch&aﬂoﬁl@ﬂ (fﬁbmﬁa‘dyt}wbmgh faoting | earbon), heterocyclylalkyl
(R n-C(O)NH where. R and
éﬁabﬁ@mrsé@kﬂe P)éfdoaflkséhﬂ% éths F%ﬁbmut&ﬂuﬁgﬂ@r alkyllinker) and
a r

l?étéxjahca/?%g L‘t}%%h%&’ Yuﬁ@%rﬁ&f) £ﬁédr v %9%3? d oc{rh W9 mfe may be an
zhﬂine raoRl ofl apéptide rﬁ«yled:ulalakgdhaﬂ ky b m¢letrde pf tigsprbsemti @vention, thereby
t hrough the al kyllinker) and heteroalicyclic (bonded
foﬂrnglgg'ﬁ’rﬁdli'v‘igng carbon), and where nis 0 or 1. An
am de be 0 REPL |
at t ac[ned ]t ﬂ&l lé 53)( ‘ﬁcér %; esentSﬁlll%nd\ygirﬁl?|§lg|;[1Iﬁi compounds of the
priegme hweﬁtmsmcangbeaeqmrl'ﬁhdug anfigided] Theyreaedness ahé dpm@c groups to be

r .carbax si de, ch the C un of t

P dnar B LRs i Senapr it e oF TR iiRg B Ard ©aR vERAY be found in
E&&%@%oﬁ?ce@@gcﬁ ReCirfdne :ﬁﬁ%ﬁs 'P?ot@cﬂlv'és@@uf)@ nﬂdifgﬁﬁ@ Synthesis, 3™
Is end are known to those of skil in the art and

Ede ahealilby &bSorfsoNaw Yorks M el ¥ efhscéus éncorpoyetpd herein in its entirety.

g/ﬁte R@Q?g}d V\ulgie 81% Q%I‘gﬁ)%i 1\%9{ g{ 463 olngon% V\#PQ ip Wh1W1as at least one

e %avM?' & Rohfaghtds %1p&écﬂf&1dsﬁ%@|aﬁdl inclutiss dothi tabycyclic aryl (e.g.,
[0 he term "aromatic" refers to an aromatic group
piengl) dndsheieropysdist arphBroupHh e Ba PYHEING)- c AP g @aplw?es monocychc or
ﬁsge@-%g %ﬁ l(f n(é g(%h é?gjrhgcglsc a?egécgac%ﬁ{ gﬁ&y (?1J da bd?f' éﬂ)ms) groups. The

&Yl’h"‘déuﬁ@éyclﬁ"’@fét@ ftdTh co@pogrRiswiiion e@mallns oneor ﬁlum@bva]en@y closed ring
pol ycyclic (i. rings which share gfgg}}acent a

gachis, and R ﬂ@“r gops forppiag g paokbenwmeicie rng ary at @P@Ofl&toms The
T H{kﬁn&ﬁlkﬁéa G ?&ﬁk;rf]fgﬁlteh&[er LIk ARYE rf%k&h the ring backbone

ring°structure at the ato ormng t
bankhoae lakt bdine atonn gvhacke isadliffeceat Hoom atudbos.  The tarer i‘iineteroaromatlc”

t hus di st h
refersfn %xharbg%‘ltillp S,g{;ﬂjle %Bg@rlgo gllnls gt 12£s E)nneh ﬁetgrroggéiﬁzl rhlcg rings

[0038] 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, etc., up to and including 20 carbon atoms, although

the present definition also covers the occurrence of the term “alkyl” where no numerical
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contains at | east one atomwhich is different from

carbon. The term "heteroaromatic” refers to an
W@e@sa1i3el gr oup which contains at | east one  PCT/US2005/017143

heterocyclic ring. [0038] The term "al kyl," as used

herei n, means any unbranched or branched, substituted

or unsubstltut ed, saturated hydrocarbon., . The. aI

ey lesigngiode bhaRLHAEIOW AT gifo 2namEdgR St A having 1 to 10
}%‘;&)naitgﬁﬂg ghe lﬁﬁ(&’f?odbaycﬁllé- ats8 1e0s GRIRUNAATTG 1 to 5 carbon atoms.

enever it appe herein, a nunerical” range such as
Thk etlbyl?@oup afagrie desigraect asﬁi(hgé;ralkyi”tdn@lrgﬂax S@ﬁ‘g@ns By way of

1 hon at that .the alkyl .
S5 s 15 2RI R AL, A e
BRLEE. MRy il is wiecl H5 O BAD Aliising OF My, filyL. propy)
iswpropyk netmitylf 18041oaat}ﬂ,aemb'uaﬂ,l@1d t-butidr e no n u rre ri cal range

is de ate al k ou al so ; di .

si ze | §bﬁj i%}? H&YE groyp )j/‘%a}’g%er ﬂ%ﬁ{]@egn%r 1§ft§<¥ WG substituted,
t8E QMBstRLsH: dgr@{l bfaR) |neesr Mdsy | grbap(sn (ihdlvilﬁalﬁf Q\i:ld bi@tlependently
atons. The al kyl™ group m% be deS| nat ed as "C -

salekigd" fiom stubsiitarodd s, pifpted ByC m@lifylof S@ﬁﬁWﬁqde or unsubstituted

qyﬂ%&ﬂ&ayé O%g@’rgt%ll pr uﬁ%u!ggtaﬁﬁlgﬁl Hé'/gtasluﬁ]ogﬁt{l?eda&e uﬂ flt{(&teld heteroaryl,

&iBaithtell Sors@lsabdtisted ﬂl@f&dzﬁiﬁogij,ohmeweytﬂyﬁ lhbﬁ:gao@ﬁlolmy hlyéteroahcyclyl
et hyl, propyl, iso-pr ? n- butyl, .iso-
Ig@nomtsylpstmstﬁdi or -usgelptitutec) elkoxy. TS tuksg) Org%%'bst%vdbaéyloxya acyl,
WESt ot 1tu % & uﬁ' felat kg %;:i(ox}/{\h ﬁfﬁlastai* lﬂlﬁc? %yahdl€halo, carbonyl,
?qtg group I's(are m)fe oup(
thi’d)@hfbbﬂyl{ﬂalcylaﬂﬁﬁ adepeodenyloyy,s elhlﬁEjaey_l farmnmacyloxy, oxyacylamino,

substituted or_ unsubstitute cl oa hst t ed
lgsio, thialktos iQ-grbamyly | N1caRbRRe, ﬁgyt g?‘%@’{at@ %pér%é‘m% C-amido, N-

aﬁﬁﬁg bgt éuit:dflﬁﬂl 3r W- sul?dﬁ% Ridd, ue ecgrb%&y,u @Séh%&é}l Uk&Ganato, thiocyanato,
ter oar stltute or “unsubstitut
1b@thmbpmayd @iy, silel, eiledymétiibnestldons, canylcslubﬁt)tyted or unsubstituted amino,

BRI meTy T Je S TS b tRSe 4 155 BRYECIGE VeV thereot
Ig&k&{yaﬁiﬁ%{bsﬁlkBﬁa%ﬂnm anbSUMJaIWI e@@@hﬁb@l&t&@d{)’alkyl -SO-aryl, -SO-

arylthio,” cyano, hal 0, carbonyl,
hdheroma't b(Slﬁylra,lkﬁ;:yﬂ;@j kl;listltumdy iy, S Oyl @)@/-—SOZ-heteroaryl Typical

noggﬁswn Iaglg Etg&ﬁge:Tfp‘Xle Hay Mgeg%énaﬁg@yi( e&hyl Habﬁk ?stogropyl butyl,
1%1§di 10%%%@1 c&i: A @l@xyl I\@cﬁb@@,, prpé&iylLf nanildeyclopropyl, cyclobutyl,

N-su fonam 0- car boxy, "i socyanato,
¢ylclopontyhnatcdphev<slotamdoﬂmyahlgﬁ o, Wheter s, asyubglituent is described as being

41k Bﬁ%l n}%h}? glaue[ (ﬂ,{ ﬁ aty?ql?éﬁtﬂge UIQ%L r%%t?o%gﬂfted with one of the above
gjbsﬁ»ﬂdgﬁgl tuted am no groups, and the protected
derivatives thereof, hydroxyam no, al koxyam no

- SO a[0I9§10] - Sotha presant gewextatheytprm “eyolopllpyl” is Ktended 5 cover three-,
SOh ter ar I ,

CSELRLE AL M 58 e SRS i con oo

Al’b@ll:ld)dkyl baﬂ olﬂfoﬁailyl chrfaivamelor dadre dnﬂaturaﬂasﬂtbbyﬂs s1t-ual"eﬁl in such a way,

ropyl, .isopropyl, . buty]
f?owev%r that a% a?glmatlc p‘i %lectron 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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I sobutyl, tertiary butyl, pentyl, hexyl, ethenyl,
propenyl, butenyl, cyclopropyl, cyclobutyl,

weywsopsnt yl , cycl ohexyl, and the |ike. \Wher evBCT/HS2005/017143
substituent is described as being "optionally
substituted" that substitutent may be substituted with
one of the above substituents. {0040] In the p

cont 41 neAnElkemiyerci kst ot R LY Egarast two carbon
fggrgﬁognd U5 onel L¥Bon-catbdi do ¥ Hdnd. 3R 4 ﬂieﬁw a9 b Ritanched or

rings conpri sing on atoms o
bﬁa}ﬁ@h@@skbﬁtm&am 0P phswbslﬂhteyl, mo)sratl,mtad dmdarooarbnm imcluding polyunsaturated

unsat ur at ed bonds  si t uat e
hydrgearhpnss rlgsapie enpodiments, ¢ %ﬁﬁqlg g,ﬁ g V\%ﬁﬁslgono-unsamrated

o§8f'ﬁns%ﬁfi‘£'f@!i e|ﬁls{?l]35t1]t19t &h?@rl)gemaonsa MEhel tBfn @ @@&N&fy?srefers to any non-

opr opane, cycl obutane, cyclopentane cycl opent ene,
aﬁyndtmpg»drcmdrbenemgcpmlf@ﬁﬁx hnﬂng @iy totvesteneioms comprising the ring.

0 r o ﬁ%}x 2 S;( g Ie eﬁﬁ’ggr’ i]‘nA{) 0 eﬁ;a;]ldlgr%ﬁg |08P§§tir]?§? gf? '%tq ast two carbon

ﬁf AU dGR 35S0l n- ééifbanﬁﬁfeHo‘ﬁ@ carbon atonms and at
east one carbon-carbon doubl e bond. An al kenyl may be

uri bried3hed The bs*tdvatdned: “Bubgppqaungdbm iters LAt .WImo@a a number

chyaviPRTb T 1 RSORELHBd ERREe AR AL B alot, cycloatio

afgh; CBerd M pounlaed thrB®dI0 HAS 2ubbAY &l l(therdahdyﬂMt(MrﬁIe& dhrough a ring
unsubstituted hydrocarbons. The term ‘cycl oal kenyl "

cgbbe).s to any nonaronatic hydrocarbon ring, preferably

havi 2?0 ' ve fl‘%/i]we" aﬁco%r’oﬁﬁ'e ﬁhlg}gnéﬂ%ﬁ & lﬂgnched suéasututed or

[ 004 nor ety re ers group consi st

wabutitdh @RS kativiedC adrb amsa iRl wﬁerat whthasftl @d’leunbranched saturated,
car bon- car bon trlple bond., [ 0043] The SUbStgi uent
uagg:@amwgetb@rs beimgprefamen. wittiwahosy heirserciered ghdelse ith dimethy,

egﬁgli g?étfrfqu (?[)Lﬁ t 'af'&i' et@%/t(l:l? ﬁr{ﬂ%q %En | et er referred The term

“Caodl ek yt® hfetﬁetg hoaarryl nm-amntaﬁn)hsambaﬂmrenny prqfcrhlylb/ having five to
(bonded t hrough a ri ng carbon). [0044] The term
twelvg glopms. comprising the 1i8&%y unbr anched, or branched,

Substbhes e a HOSHIBLY Yrerh rtal Uk §ECE0)IDSEbY, AhBte R is as

et her t C6 unbran sat ur at ed, unsubstltute
defihad serbi@i ng pr eferred wi th met hoxy bel ng preferred,

and with di rreth di eth t hy ut a .
net h p&?@rt gu {;Tcaélf & S 3‘?%6&8@ EOS p'rée(f_graﬁgdgyoﬁ% V{}ﬁlere R s as
(%ggga cycl oahkaxy" refers to any non-aromatic

rocarbon ring, preferably having five to twelve

at ongd0845Hpr i dinrf gcmle gfq)llrgfequ@@%ic(ﬁ@)cﬂsscﬁﬁmxy gr oup
ref er[ﬁOilﬂ a thn%lome%agejs%lfome group re%er@sto a X3CS(=0),- group where
X is a halogen.
[0049] A “cyano” group refers to a -CN group.
[0050] An “isocyanato” group refers to a -NCO group.
[0051] A “thiocyanato” group refers to a -CNS group.
[0052] An “isothiocyanato” group refers to a -NCS group.
[0053] A “sulfinyl" group refers to a -S(=0)-R group, with R as defined herein.
[0054] A “S-sulfonamido” group refers to a -S(=0);NR, group, with R as

defined herein.

-12-



defined herein. [0046] A "C-carboxy" group refers to a

-C(=O OR groups where Ris as defined herein. [0047]
wa\osacsty| " group refers to a -C(=0) CH3, groupCT/PSId817143

A "tri hal onmet hanesul fonyl™ group refers to a

X3CS(=0) 2- group where X is a hal ogen. [0049] A

"cyano" group refers tq._a -CN gr . IT0 )
i so&Wgt o"Aghbspienspude” eﬁpuggte%%%t@%%%?l?g&h gigup with R as

aelapyanat o’ group refers to a -CNS group. [0052] Mn
i'sothi ocyanato" group refers to a -NCS group. [0053

A "syddseny! "AgditdhapometharesulfaasnidS{ gopp Refgrsoos Xvl$(FORNR- group

as defined herejn. [0054] A "S-sul fonam do" group
M%lf?é.agdB&Séieﬁgﬁ(L@?hR, group, with R as defi ned

her ei 055) 1 A< Rbrdiinly PN @F8ugOre &l OfdPa I ESRED)INR agroup-with R as
RS( :6?"24&& group wth agmé%fi ned her ei nCR [2)056’] grA P
definediadreinet hanesul f onar ni do" group refers to a

X3CS( = NR- gr, i th,X and R.as  defj _ ' .
[005%?8/@ " Cf‘ga%'gﬁtyﬁmy]gr BONP 1EFLT L0 taokg‘d-j(éﬁg% -rg{ﬁ,lp’ with R as
d9ERLmaeihh R as defined herein. [0058] An "N-carbanyl”

group refers to a ROC(=O N+ group, with R as defined .

her ei[059] 0058 “Qrthicsarbaned’a ey Teferg to @y QEFS)-SR, grgup with R as
dé%édr:]l?%"NR’ group with R as defined herein. [0060] An

. ©&rbanyl " group refers to an ROC(=S)NH group,

wi thhhéy depnnadihieiaciamylt QRfplrefrs'(G-arR OG(=YNditgroup, with R as
refers to a -C(=0) -NR2 group with R as defined herein.
defiosbheran. " N- ami do" group refers to a RC(=0 NH group,

P g O8RE TOELOT I o iy s e
Hehegn.

[0062] An “N-amido” group refers to a RC(=0)NH- group, with R as defined
herein.

[0063] The term “perhaloalkyl” refers to an alkyl group where all of the
hydrogen atoms are replaced by halogen atoms. ‘

[0064] 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 CH3C(=O)CH;-, CH;C(=O)CH,CHz-, CH;CH,C(=0)CH,CH,-,
CH;C(=0)CH,CH,CH,-, and the like.

[0065] 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.

[0066] Unless otherwise indicated, when a substituent is deemed to be
“optionally subsituted,” it is meant that the substituent is a group that may be substituted
with one or more group(s) individually and independently selected from
morpholinoalkanoate, cycloalkyl, aryl, heteroaryl, heteroalicyclic, hydroxy, alkoxy,
aryloxy, mercapto, alkylthio, arylthio, cyano, halo, carbonyl, thiocarbonyl, O-carbamyl, N-
carbamyl, O-thiocarbamyl, N-thiocarbamyl, C-amido, N-amido, S-sulfonamido, N-
sulfonamido, C-carboxy, O-carboxy, isocyanato, thiocyanato, isothiocyanato, nitro, silyl,

trihalomethanesulfonyl, and amino, including mono- and di-substituted amino groups, and
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hydrogen atons are replaced by hal ogen atons. [0064]
The term"acylalkyl" refers to a RC(=O R - group, with
wor@s/1086i ned herein, and R being a diradi cal pai/kyloesnel7143
group. Exanples of acylal kyl, without limtation, may
ICIr—]gCIlﬂge Clc—)Bgl(_IZO) CH2-, CH3C(=0) CH2CH2-,
= CH2-, CH3C(=0) CH2CH2CHZ2- :
tl{leogssqct% éeltﬂé’ﬂ}’fWPS é]i*ﬁr?RfaIC&W )Pf?tS‘fté}gsg“tOBP%\a]%%b‘??Y %‘é’i‘ﬁhe protective

LA T R SRR 0,0 TSI, o WAy b o

ih Sefelehdasadcthay @ieene UGBS, b]um@ss ot herw se i nd| cat ed,
when a substjrfluent IS dee ti onal

subsil?PR7d ¢ term n]éeéqpcx t 1§ Hlétegclfgig o {r}ﬁ%rh g four five-, six-,
sHAH L H ht BB Iﬁé{ﬁﬁérbd Hh&Owhéreth QRRNOLtoMP tc%ether with from 1 to 3

group(s) Tndividually and ihdependently selected from
heteeqetahs roastitareo siié rlrcg/ctfxdmtdnypyclyir gan opterallyaggtain one or more

ug?%;{afqﬁl I e Clrslg,t(p:lfl’tﬁfi grsg ﬁowa}h CV%I‘ X%e&xa\ﬁl arShlaf@Ri Rectron system
dobd %%PraPi@@yThe q%ef‘e%d@&ﬁy lare MecpB@Iontly Qldctﬁdoﬁaﬁbamlée.n, sulfur, and

N-t hi ocarbanyl, C am do, N-am do, S—sul f onam do,
nidsegehonam do, C-carboxy, O carboxy, i socyanat 0,

thio t hi ocyan [ I

L U o LSS PRI IR b A Hmore carbomy o tocbony
fhctaRBldst b6 a8l taniake tl@rdblﬂiﬁiﬁlonalﬂdlﬁlﬁe om-@yﬂeme end thio-systems such as
derivatives thereof. The prot ect i ng oups t hat rﬁg

Iaasams, tamsonasorstic imtdegaprlathiciadd Q§f e caibarates, and the like.

subs:][g gﬂﬁm SH%'Ee o E)ri\gpgg CBII?% Ld be kel 6 agﬁtnngs such that

and e foun rence suc as G eene an
M H&ﬁmﬁb@\ﬁﬁ;luc[e@ Qﬁ(?}]ch&'hﬁ'u(tten’em Tymtalyomph|fgsed hiegerocyclyl groups share

intended to nean three-, f -, L f

Qi DERG It oAn nBREoTHINbBISIId: &%%Sr Pl oS enzo-fused
ﬁc?qué}ngl V‘%ﬁoﬁgé r qﬁ&lﬂtdé 0 BythehRr OfbONMEnGRASt td, Ut BenShidazolidinone,
rrng. heterocycly

can optionally contain one or
teRalsydusimidioling; s rheth;dlsnahdmybemd:ne nng grhctarogay .

gfrﬁ\é[erméhﬁgpg}%o% gslar%g gelggc(fgﬁfy n’t ?I%j/}?ltg%m a&e fr%ot(t) limited to,
t@ff ?othﬁg#qf AT 4180 an, NelrAIBARSyrdr) d/ﬂlleh &t Ba&is | y3-dioxane, 1,4

urt contaln one or nore carbony|
d1hxm;: abtiodnef pipetazional, thxe'éllar@ol,&s)xtaﬁllmllé -@¥gghiane, tetrahydro-1,4-

S P P ARG, Sl O S8 M s
&1Bk(§e’dr p rgﬁﬁe Hﬁ/(Pa!ntdifn CHERROBHES ,mcifﬁﬁioliﬂé?tﬁdxlaﬁe HeRal5Ato-1,3,5-triazine,

cyclyl Tings can optionally also be fused to
@ﬁyﬂlydwmthgmheml cletraltprofises, dBRTOAing; GATTPHEMG #YTBlidgnRS | Ryrrolidione,

é’)}{é&uo 1Inl<3jr epsyrazoill fn%,a iYaaS S G, 4589 RakRr oL Hidko1d)" PYRfoxolane, 1,3-
dithiole, 1,3-dithiolane, isoxazoline, isoxazolidine, oxazoline, oxazolidine, oxazolidinone,
thiazoline, thiazolidine, and 1,3-oxathiolane. Binding to the heterocycle can be at the
position of a heteroatom or via a carbon atom of the heterocycle, or, for benzo-fused
derivatives, via a carbon of the benzenoid ring.

[0071] In the present context the term “aryl” is intended to mean a carbocyclic
aromatic ring or ring system. Moreover, the term “aryl” includes fused ring systems
wherein at least two aryl rings, or at least one aryl and at least one Cs.s-cycloalkyl share at
least one chemical bond. Some examples of “aryl” rings include optionally substituted

phenyl, naphthalenyl, phenanthrenyl, anthracenyl, tetralinyl, fluorenyl, indenyl, and
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one bond with an optionally substituted benzene ring.

Exanpl es of benzo-fused heterocyclyl groups include,
wheiosatsenot limted to, benzim dazolidi none, PCT/US2005/017143

t et rahydr oqui nol i ne, and nethylenedioxybenzene ring

structures. [0070] Sone exanples of "het erocycl yl s"

i nclude, but are not limted to, rah dr ot hi opyr an d
inflanyy r Bire, termt ‘esyly delsisy rtﬁﬁfo%@tk?er“i‘cdl‘ﬂ Be, 1p r§xﬁﬁ’ﬂB§ ﬁenzehm groups;

C(iﬂn%ct%é} 3/1)1(%:3 f fl th% rw%af%gx%xﬁ'{gi cﬂ]arﬁbfdé}%g Nehd tﬁ%ﬁﬁyz t#®ying one or more

oxat hi
sﬁlﬁﬁf@ﬁﬁé%b%cﬂed#roinhhaziroﬁgclylz hete,r@arplx dmim d1ydm1¢ye|am11a@, cyano, nitro,
succi ni mde, barbituric_ aci i obarbi tu
aliy laxuge, per¥dziGie, aHg?&&mCdtsn a(ilca_{ bhGas ﬁ(}fim%gﬁoﬁrin}poakyl Cis

{kg ﬁ@ Gallé{lﬁﬁ ra&ﬁw%ﬁr@‘l,}}élkﬁ%ﬁlﬁﬁlyl sulfamoyl or trifluoromethyl. The

t et rahydr of ur an, pyrrollne
rgl‘rcﬁipl ddhrbe, subsututedi la‘dthn@,arcpymd/gﬂ nefurositions. aboetherembodiments, the
razolldlne gazo i di ne

a1_1y¥ SIQWPEAB b5 ﬁ;gbstliutgg a‘ut&hp Hrlgp HOsijion eprlg?s%v%tnfesexgtﬁlgﬁg |8 aryl groups

e nat hl%enot'l 8 'pﬁbﬁ‘ﬁ 3 MSRHREYI %-h@%@ﬁ@iyﬂ d3-hgdroxyphenyl, 4-
oxazol 1 di none, I azoli ne, thiazolidine,

h¥didxopteenil, 0 Bammnomlen;dll, ng—annnqpﬂn@n}'iet %nmt;l}b&plten@]an 4ygaethylphenyl, 3-

th t f het t .

meleog %}Yhyggéo@e%awepl}ee{} oA SuotolethekBRRA0I 2 90y lophenyl, 4

gaxfo?hgﬁﬂ Ofdlﬂlaﬁyi%ﬁaiﬁnmn@pﬁthmg i alb}[thylhe Iprdessemiethylphenyl,
ext” the term"aryl” is intended to nean

tnﬁudzromyﬂiyhmeaylo ptkiokyphenyilg Womhﬁbn"ﬁfyﬂf’]%%yl l\égpgaq,lg}m-l ~ylphenyl, 4-
Hygagg{y Y124§{1a401ﬂ8{§eny drang : %){ k)?ﬁoﬁ‘&{ﬁtl h 91( ein at

east” one ary
| eastjo@rg C3h13ﬂ§eY9fe@@itk¢dnte3dﬁ,aﬂﬁ ®tm| ‘dmsdroamlé’ rshmwndad to mean a
bond.” Sonme exanples of "aryl" rings include o t|o

hetepetyiclic al@maptn &FIUD, WhRIp 9E® g{ BALA car ARE H Fhyema he r1n have been
t e acxﬁlg/%{né «;\rhrg&{e%lelce@é{elmmF %éi@d't %hm th@ Icomprlsmg nitrogen, sulfur,

ermr ary ates to mati c,
ﬁheﬁn%ﬂmﬁgmuﬁg@gemanple benzen0|d groups connected
via one of the ring-formng carbon ato

d. » :
opti dRATIly cHRHEHIoHE BF REE! SHESKS (HeATet < btgiopRy” comprises

Ifgse;ﬁnrﬁllolbf %‘ﬁ{te%:sy %ﬁslq ﬁeﬂé Q)ﬁg g%/yl z?nél %IME%SE;éMe él:?f&gdwyl ring, at least

t&)lokbéteroﬁgll finpy, chit de@s‘abﬁghe’ceﬁﬁrﬁ ringi :mglaatklyatst ogg hgterocyclyl ring, or at
al kyl am no, al kyl syl fe Lfin
lgask 9pesmtpr@ﬁ§y|? ring @p«h‘ # ohg ch@’ar]]?ﬁ Sﬁ.%lie at eastlghne chem cal bond.

grou be RSt tHbebail” tid @n«ﬂ)&ét@o@m@/r@lhtembt ﬁomatlc Csg cyclic
po&ﬂﬁ?‘g Irr{%gt her errboglﬁlrrents the aryl group can be

grobss filrthee dowtbinitgeomy omgepom wf@m atome oF apdatfapy progen atoms, or a
exanpl es o aryl qgrou e, no t

Q@bl%@x}yp oRe %/pgplgﬁh gﬁysrl %ﬁ’e%l oSt tmtjrdégh £6ms, and their
%thYﬂfeﬁ Wﬁéﬁ benéo ﬁﬂ%ﬁiﬁbﬁﬁ@d@’dmv&h%ﬂ foriremyle, connected via one

am nop enyl, 3-nethylphenyl, 4-nmethyl phenyl, 3-
ofethh aingploeniplg, caanmathmxy Myaryl groups can carry one or more substituents,

shicriad QORTE, RIGEEBYp, b OB AV midol HEFIORTE RNy, Crgalkyl
by dnparyeplibgt] Pheydminoalkyl, Cie-alkylamino, —alkylsulfenyl, alkylsulfinyl,
alkylsulfonyl, sulfamoyl, or trifluoromethyl. In some embodiments, heteroaryl groups can
be five- and six-membered aromatic heterocyclic systems carrying 0, 1, or 2 substituents,
which can be the same as or different from one another, selected from the list above.
Representative examples of heteroaryl groups include, but are not limited to, unsubstituted

and mono- or di-substituted derivatives of furan, benzofuran, thiophene, benzothiophene,
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trifluoronethyl phenyl, al koxyphenyl,
4- nor phol i n-4-yl phenyl , 4-pyrrolidin-I-yl phenyl,

wa\pysarsbyl phenyl , 4-triazol yl phenyl, and PCT/US2005/017143
4-(2-oxopyrrolidin-I-yI)phenyI. [0072] In the present
context, the term"heteroaryl"™ is intended to nean a

het rocycl ic ar tic oup where.one or re carbaon .
RATOlRs PHTIGRC bRl EXPitiy REROSBR FEpraRle DT aAYC,  (hiszole,
HhzdMRiagolB et 1‘§6t9ﬁ&8’1@5 i%ﬁhﬁz%l@ dpEiAidab8ledr PHBzAOMAdSDRY tetrazole,

ni trogen, sulfur, phosphorous, and oxygen. [0073]
qﬁumtohec,rrmoqumphnﬁ, h}@}'rpiaamenpynmitdlmt pumltﬁe ap@rpyrazine, furazan, 1,2,3-

er.oar 0 €8 f in
BBy RO o el EHEPT, MR, povidne
phbnd:828k, bR HRAS dzb@ﬁulnatlzlhea&hn&ﬂ@ bﬁﬂh@fa@@é)@umazohne
ring and at | east one eterocyclyl ring, or at |east

andeluhwehmrm somer@nlmi@nmts,ﬁbggubsah@nwé@ balpkRydrexyp gyano, O-Cie-
Q The term
ﬁﬁg’t@r F}/']IegyﬁSIS g{y})’ogd ot éjFé% o] aromatic,  C3-8

cycl i[@omsjoupghé liélﬁﬂ]ﬁf‘pLﬁ”ﬁTbﬂ;’i’l teubgtamtivdlyopiyrifie, ’bl’and; lj‘hsfollated” as used
atom or up to four ni trogen atons, . or_a COI’%
herein g8y Enthercosmopnds aff Bminrention Yeing fFemooh? qimilar Compounds

v%lit/f?%lchqggc dﬂg&{nﬁ ld?ﬁate'lﬁ Wofith &% ﬂéﬁhﬁlallﬁ‘ﬁssgéﬁge‘a in @Mk natural state, so

o-fused derivatives, or exanpl e; connected via
thaethefcommpeuridsngf-the rinm'relng'om aohprisabtolrsst el Yas§h, 10%, or 20%, and

S i S e e
acyI k]
-6 a | kyr[lkgeéga’l%&i]lFﬁd ﬁgﬁlﬁé nbge ! g%f?éﬁr@lh,ﬁyﬁ) is selected from

al kyl B(A-Nntrqﬂaphlahlem 1sylbﬁ}mrwnldmes(ml&&@3)§% or

o oupS THReBE Gt SRR PR U] DHGEE >

het er h&168-1 dr{dine3- a-;rb lic? a&idbaetHyURRIHS , (136BG73-
whi chpgﬁg:&%lg) t%lztlglaneo}g?%r dllffeczr eﬁ?y% rgm onle (

Hnot her, sel ected fromthe |list above. Representative

S g A BT BBt BB, o

derivpa 4-N@t¥orﬁ§hﬂ1ﬂteﬁfl,-yl§lﬂ%@1fo%ﬂﬂpl yl B é@ﬁhﬁeﬂ 16BG35-2),
benzot hi ophene, pyrr ol di ne, oxazol e,

benz ot téonapb ﬁ]@ndl )éljplb@’r@n%@%éB@-”é 6)t hi azol e,
benzo p)é iy nd 4-11 ?rgﬁiﬂhﬁfaréngl lye}mpgﬂaﬁl g}léﬁ?ﬁ ‘73 dazol e,

pyrazo azo uronol 1 ne
i soqui- (mNhtB@lapﬁm&led&Zylmﬁpermine MOdtHEoeyhcpamd sthyheder. (116BG35-1),
pyrazine, furazan di azo]

1, 2, 34{411\1&@?1&‘?5111@13“11'21>m°’£ﬂliplé’6‘i @2613@35t1p|)=azol e,
benzof g 'rﬁﬁ]%}@l-w@%{ﬁggﬁa;ﬁma&ﬁ@ﬁ Aﬁqn@gqﬁg@é@'z@

benzopyrazo I ne |ne 'azi ng,
qui nag(3- Hydroy@nréthﬂplpmthhﬂn}d)naphthakem 1 e:aﬂmumniasn(tl%BGﬁ 2-1),

&1 oA kg bebabna W R sebesitie BobPoT>)

[ 007541 Pg{% dh?[, @glsapgﬂ‘lﬁigﬁé 8barbonftH RSt 86BGas11v),puri fi ed,
4 (4-Methy1p1per1d1n— -yl)naphthalene-1-carbonitrile (136BG73-11),
4-(4-Hydroxypiperidin-1-yl)naphthalene-1-carbonitrile (136BG73-12),
4-(4-Hydroxymethylpiperidin-1-yl)naphthalene-1-carbonitrile (136BG73-13),
1-(4-Cyanonaphthalen-1-yl)piperidine-4-carboxylic acid amide (136BG73-17),
N-[1-(4-Cyanonaphthalen-1-yl)pyrrolidin-3-yl]-N-methylacetamide (136BG73-18),
4-(3-Dimethylaminopyrrolidin-1-yl)naphthalene-1-carbonitrile (136BG73-19),
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herein refer to the conpounds of the invention being

free of other, dissimlar conmpounds with which the
w@owpowses of the invention are normally assocP@r/Es200$017143

their natural state, so that the conpounds of the

invention conpri se at | east 0.5% 1% 5% 10% or 20%

f bI 0% 59 o
AR e
nb d L Ly kReBGEd-26
rom | oS Dimek onaSﬁ{”ﬁSF?ﬁy Map E?““?F‘& ‘.‘ad‘???’é@g@‘i‘fggeggf )

3, 5- Dﬂﬁ%&h@dlrommohdmflowﬂa e@ﬂ-lrcaylpqrpﬁrﬁ@ 13§BR85¢2)

1168%?@3? nlélg%rto%g?lgtﬁly}pyrrloilgllnbeyl)laapr%h e:n(c:ealr arbo tnle g136gG85 -3-3),
di et hylpgaiotigin L9BBEHBaledd-1-carbonitrile (136BG65 3)
2,6-D nethyl -4-(4-njtronaphthal e g rphollneiﬁ
1168c%51?y;219 idingl- yhlanhltbaléﬁeagwm%w acf 9&1)&’ Lasten(d s HBEEDn-
1 I

{4 Ni nap-ﬁ{é aéﬂtﬁ?ﬁ%?}%%%og ?(?’lél arllcéd 51545 é}&% 6),

4 Met hyB eﬁd&-H-yﬂrdmyemambidyaloemzllﬂgdt -Bpylpephttialeac] - ~carbonitrile
(1168C35- 7), 1-(4- N tronaphthal en-

ilber i di ne- 4- carboxylic acid ethyl ester.

( ﬁgggg o%))us Sz dofe M5 9NaR DAl LR nitadehd TPRREHE(1 56 AF03-217),

2, 5- DiH{e{Pnop atnind-razabmyalohi. hél]c@p»&ylyﬂapﬂpiaalﬁm il ghiarben(trile,
sl e ARC 2 B PR {56mera- 1)

4-[ 4- ﬁ-%3hﬁﬁﬂ{eﬁﬁfl'zﬁﬁ1m518)-ﬁabmyclo[3 2.1]oct-8- yl)naphthalene 1-carbonitrile,
reridin yl ] napht hal ene-T-carbonitri’l’e (136BG/3-9),

UydR@ogidotidt (156 AFQ5-33bht hal ene 1-carbonitrile

(300t O A R B T AR P 1-
éar%alﬁﬁ@hiyhﬁﬂcﬁnﬁrde 15@xﬁmn225)| l e (136BG73-12),

met hyl pi per.i di n- Y napht hal ene
1 Car gdi}n(@{{ lpq;(y@thy BS-g@blcyc o[3.2.1}oct-8- yl]naphthalene-l -carbonifrile,

di ne-4-carboxylic acid
é}#fa%h(f%&@%@é%kﬁﬁ}‘f?@% éléfﬁ&?ﬁ@hapht hal en-l -y1)
r yr r oli @i[n=(3Hyinlidazol@tN)diatahimn]-8 ez4tiSEikeF3 3. 118¢t-8-yl} naphthalene-1-
és D|rreth | am nopyrrolidin- 1y|)naphthalene
gar %ﬁlﬁd%l@lhyqf‘éc}’(l@?&(@@é@% -229% 3- Hydr oxypi peri di n-

}1_ 3(/!2) 2?%%{@%?%&&1&8% %ﬁgicty‘i]) I:]362g o%:"c)’ sggpzﬁpl?tmlene 1 ;:arbomtnle

hydrachiondd ﬂlSBAF(l 1368;573 26), 4-( 3 Hydr oxypyrrol i di n-
FRALCI IO IO NE ot I ——
o2 PRI A Ll R 2D Ml 5eBes. ),
4-[3-(Cyclohexylmethylamino)-8- azablcyclo[3.2. 1]oct-8-y1]naphthalene-1—
carbonitrile, hydrochloride (156AF11-232),
4-{3-[(Furan-2-ylmethyl)amino]-8-azabicyclo[3.2.1]oct-8-yl}naphthalene-1-
carbonitrile, hydrochloride (156AF11-233),
4-[3-(2-Morpholin-4-ylethylamino)-8-azabicyclo[3.2.1]oct-8-ylnaphthalene-1-
carbonitrile, dihydrochloride (156 AF11-234),
4-{3-[(Pyridin-2-ylmethyl)amino]-8-azabicyclo[3.2.1]oct-8-yl} naphthalene-1-
carbonitrile, dihydrochloride (156AF11-235),
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4-Pyrrolidin-I-yl napht hal ene-| -carboxylic acid ethyl
ester (154BGl9),
wa2@gnisbi di n- | -yl napht hal ene-1| - car boxyl i ¢ aci BPICT/US2005/017143
(1548(323) ,
4- (3-e"c/ o-Hydroxy- 8-azabi cycl o[ 3. 2. 1] oct - 8-yl ) napht ha
bonitri 154

'46?3 ‘Béo&gfsala@sP%W%%%lnoggga%}ﬂé}gwlwgﬁ-3183‘15%-?}18?9&%%1?“'1’

ca%‘hlﬁﬁw hy&ﬂoshlsﬁééﬁ%%ﬁ 15B7),
4-(3-Propyl am no- 8- azabi cycl 053 2. 1] oct - 8-yl ) napht hal e

ne- | -4&6rbthoxa- 8+aeasphvkﬁlriid¢q SryhdephthBenFrabon (156AF14-239),

%]5 gﬁ\{: Pé; éﬁ'g‘?‘ﬁ%ﬁﬁ’i}% glgg% gﬁlCF 83 Yﬁ)%gpl‘gtx% ene- ﬁ jeat: gltrile

( 16RFFN54924)
4-1 3- ( 3- Hydr oxypr opyl am_no) - 8- azab|§¥lcl 0[3.2.1]

| | naphChiarenrepiosisr aathicode-Bd4-chgannephibalendeyl)-8- azablcyclo% 2.1]oct-3-
188

eftg/flggé%égxye} *hyl ami no) - 8- azabi cycl o[ 3. 2. 1] oct - 8-yl ]
napht¥Maiherckti€ asdi® neAdd-8-¢4-chardnasthhaden-dey1)-3-6ARORIT23. 1]oct-3-yl
& 156AF09-227), 4-{3-[2- (|

aster R§&F28).- 4- y1 ) et hyl ani no] - 8- azabi cycl of 3. 2. 1] oct - 8-y

'} nag{'m%}%iﬁl -4 %&5’;9[%1"& ile, gifydrochlprs @'43 c{lé‘ﬂ%ﬁgﬁﬁhalen-l-yl)-&

1-22

dalidydy[El D ploopyyhestaphRiractdbiidy@56AB3224fpct - 8-yl ) naph
t hal ene- | - carbonltrlle hydr ochl ar,i de

0 [ 3G BIBPGRAR STRYRER nofO8- aseifiey et 6y osamiylen1-0)--

P e
- azabDigthylefutnaprapione - 8-yl j aaght hal eevedo &:(4 cyanonaphthalen-1-y1)-8-

%a rlg%[ ?[EJ-LP“Z% ﬁ%%rﬂbﬁ’g%ﬁ?z‘]g&%&p‘gé@csglzg[s 2.1] oct- 8

1ylzgg?mtiﬂc{a@é&?e abﬁar BAWY-8 (AL fanon SR BA-0 L1 € ab ABEAIY3.2.1]0ct-3-y1

dstdu(tﬁ%ﬂ%e&‘l&)l am no) 8- azabi cycl o[ 3. 2. 1] oct - 8-yl ] naph

TR B AT o2 v
Xg%sﬁélwmﬂmi@‘@sd;@ghgm)t rile, dihydrochloride

1 235imidazod-1 (ylaqedie praigh owlétaw% exanpeaphthalena biyby&pespiryclo[3.2.1]oct-

%Q//Idﬁ%% }%cyrc? HQ%?@%WW@% - carbonitrile,

4- (1, A= phpereBarint- &lsyﬂ))abét[cﬂr 5] dacid8- y| ) aafihgiidcemenbpltialen-1-yl)-8-
bonitrile (156AF14-239),
azabicyclo[3.2.1]oct-3-y1 ester, dihydrochloride (156 AF42-252),

Diethylaminoacetic acid endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-
3-yl ester, hydrochloride (156 AF43-253),

Succinic acid mono endo-[8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl]
ester (156AF48-254),

Trifluoroacetic acid endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl
ester (156AF54-259),

4-(3,4-Dihydroxypyrrolidin-1-yl)naphthalene-1-carbonitrile (156 AF59-258),

4-(3-exo-Ethynyl-3-endo-hydroxy-8-azabicyclo[3.2.1]oct-8-yDnaphthalene-1-
carbonitrile (88PS41),
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4- ( 3- Hydr oxyi m no- 8- azabi cycl o[ 3. 2. 1] oct - 8-yl ) napht ha
ene-| -carbonitrile (156AF17-240), 3-Chl oropropionic

W@e00d/115361 PCT/US2005/017143
en<i o- 8- (4- cyanonapht hal en-1 -yl ) -8-azabi cycl o[ 3. 2. 1] oc
t-3- yl ester (156AF3 1- 245) Met hoxyacetic acid

A TR S T R -

£R&POai1E 41 forarnansg! hal en- | -yl) - 8-

azabi cycl 0[3.2. 1] oct-3-yl ester, hydrochloride o
( 156 A8 46 eti®xyB-Bhidyplopb? 4 kichS-yDnaplthaleps-brviatbonitrile

@ggg‘@ do- 8- (4- cyanonapht hal en- 1-yl)- 8-
ycl o[ 3. 2. 1] oct - 3-yl ester, hydrochloride

( 156#@&&3%7)4,@%11@11@1%&1@111 HOMZ, &ﬂh&ﬁlbl@yéi@pdz 1]heptane-2-carboxylic
c/ 0- 8- (4- cyanonapht hal en-1-yI’) -

ard s eygyofsger 21 Pd&S),s yI ester hydrochl ori de

88PS
cnd. SHUSETror AR Par AR et shmpitialsnslscasbayiile
%&bcm@i@(wMSG 248) l\/br phol i n-4-yl acetic acid

do- 8- ht hal en-1 -yl ) - 8- azabi cycl o[.3. 2. 1
A TS 3 R hhorsmre) des-rems L3 4ch hept 2 y1Tiaphihilen-1-

'gg&g tic acid
éeiflnril%i:.o- é %Si(g“g@dnapht hal en-1 -yl )-8-azabi cycl o[ 3. 2. 1] oc

t- 3- Ay-l((16‘%5’?—6-A¢B}}21F2:;5:—ldiaaab1dﬁclé[E%Hﬁéiﬁl-%ﬁml)a,phthalene-1 -carbonitrile
é4-Ethylpiperazin- 1-yl)acetic acid
RaBL- 4 cyanonapht hal en- 1-yl) - 8-

azabi %1@591@ )‘52(2 %hg(tﬁh >2%11?"#1) -8t cﬁézabﬁggl?bgf.@.q Hept-b d@Jnaphthalene-1-

(156A noaceti c
@mHMHﬁﬂQ@HﬁBimﬁnaphthalen | -yl)-8-azabicycl o] 3. 2. 1] oct

aci d %ﬁg‘tﬁﬁ 5 l\t)[ ﬁjly?&t:l)l cﬁglzia‘ij>1(:"cy<(,1]éf26 5\ Ifﬁm%bgg?ﬁ)’nal%{ﬁgliegei-f—carbonitrile

ﬁﬁﬂ@éﬂl&qd -lgy@]] apht hal en-1 -yl )-8-azabicycl o[ 3. 2. 1] oc
-3-yl] es 156AF48- 254} Trifluoroacetic acid

e C704-83-@4m¢19f8ﬁmb}@m1hba hldct-§1y))ngphthalpie{-shidpgitile | ydrochloride

é} %%}121 ester (156AF54-259),
)DI hydr oxypyrrolidi n-1-yl)naphthal ene-I-carbonit

rile ﬁ-tﬁx@eﬁ«gfi\@-f@@ﬁbyallonaphthalen- -yl)-8-azabicyclo[3.2.1]oct-3-yl]acetamide,
4- (3-exo-Eth | - 3-enJo- hydr oxy- 8- azabi cycl o[ 3. 2. 1] oct

h@wfﬂm{ﬂﬁ X0, | carbonitrile (88PS41),4-[3-(2-]
%] gLMﬁ;?]éyaﬁéﬂfwMg#gsl %C!{ 92%1&&1%@? h f&é?ho)[l]?’Z (3 -ethylpiperazin-1-
yl)acetamide, dihydrochloride (165RL.27),
N-[8-(4-Cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl]-2-
diethylaminoacetamide, hydrochloride (165RL28),
2-Cyanoethyl endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl N, N-.
diisopropylamidophosphate (165RL22),
Endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]Joct-3-y] ~ hydrogen  N,N-
diisopropylamidophosphate (165RL29),
1-(3,4-Dinitronaphthalen-1-yl)pyrrolidine, hydrochloride (159JP06),
1-(4,5,7-Trinitronaphthalen-1-yl)pyrrolidine, hydrochloride (159JP09),
2-Bromo-4-pyrrolidin-1-ylnaphthalene-1-carbonitrile, hydrochloride (159JP07),
4-Pyrrolidin-1-ylnaphthalene-1,3-dicarbonitrile, hydrochloride (159JP26),
1-(4,8-Dinitronaphthalen-1-yl)pyrrolidine, hydrochloride (159JP29),
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l-carbonitrile (156AF53-260), 4-(e7
Jo- 3- Met hoxy- 8- azabi cycl o[ 3. 2. 1] oct - 8-yl ) napht hal ene- |
WO cashoisstril e (88PS44), PCT/US2005/017143
(15r, 45) - 5- (4- Cyanonapht hal en-1 -yl ) -2, 5-di azabi cycl o[ 2
. 2. 1] hept ane-2-carboxylic acid tert-butyl ester
(165RL03)
4- ( ( YsPyagidin 1sylmphhaleneyicsfonioacid KEIMBT I hapht hal e

| 1
n e[ ( 1[%%%%5‘1 cja,ﬁl L5 %ﬂ{hg%glpwﬁg éﬂogéaz aﬁlhéet}gl Sy (2139MBT64 B),
ept - :[45(P1/ﬂalﬁlﬁhhajflmhth@&nuoym]plrasphaon@d65Ruma)qetm4 (efter (1 39MBT64-

, 45) - 5- Acet yl - - di azabi cycl o[ 2. 2. 1] hept - 2-yl ) napht ha
3@ne- | - car bon| t ri I e (165RL11),

4- [(1154%{ e lﬁ% f;bﬁ éd@ﬁ @%;J?pgfﬁo;ﬁgﬂb F@MBW@ 32 2. 1

] hept - 2- car b ( 65RL12
, 4, S)[4E(vahbllncj/1h-12y15na;bh‘émbh+lcyld$11d){02162401q frejske(R3NVIBAZ h

g e TR e e P )

ar borhi fdch BearBUIOSI @hisle- (452 thalen-1-y1)-8-azabicyclo[3.2.1]oct-3-
2-Chloro '\flfa;r -ccyanonapht ha?en- ]E;ylileré a};;blagf;cllc}cl)c[%[ loe

)ﬂ\iﬂl]BD(iT”MB'TadabE)t, am de, hydrochl ori de (165RL23),
V- L8 L tanenant bk et V8o R ARl Y Shilofidiel 0¥mT2-9)

di hyfit %B}%ﬁu glﬁl ?ﬂ{ﬁél%élmarbommle (196MBT2 -6),
-[ 8- (4- Cyanonapht hal en-1 -yl ) - 8- azabi cycl of 3.

U] St hodimisary e s BOE S ek pTbRe SEHMBT2-7),
20 Y 0EE MR R g - CYBRARANLDAL &?bdmmle (196MBT2-9),

NJ Ndi Is 4%1%@4013;5 ﬁfgl-tﬁ@ﬁhfdwmlﬂ&l{ -1 5emBhazgpyrido] 1,2-a][1,5]diazocin-3-
0- cyanonapht hal en - 8-azabi cycl o[ 3. 2. 1] oct -
szi)rsaphﬂwl@n@@wrmnmﬂq @8@%3\/ i dophosphat e E165RL]29) ,

R e e L gl

r ht had-enBenzyl4) iiyirooipistrida-1tyydegithilerd- teaboi B8 ROHMBT2-16),
4-(4-Oxo-1-phenyl-1,3,8-triaza-spiro[ 4.5 ]dec-8-yl)naphthalene-1-carbonitrile

(196MBT2-17),
4-(4-Benzoylpiperidin-1-yl)naphthalene-1-carbonitrile (196MBT2-19),
1-(4-Cyanonaphthalen-1-yl)4-phenylpiperidine-4-carbonitrile (196MBT2-20),

4-((S)-4a-Hydroxyoctahydroisoquinolin-2-yl)naphthalene-1-carbonitrile
(196MBT2-24),

4-(6-Methoxy-3,4-dihydro-1H-isoquinolin-2-yl)naphthalene-1-carbonitrile
(196MBT2-26),

4-((R)-2-Phenylaminomethylpyrrolidin-1-yl)naphthalene-1-carbonitrile (196MBT2-
2),

4-(9-Hydroxy-1,5,7-trimethyl-3,7-diazabicyclo[3.3.1]non-3-yl)naphthalene-1-
carbonitrile (196MBT2-13),

4-(3-Endo-hydroxy-3-exo-methyl-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-
carbonitrile (156AF70-267),

4-(3-endo-hydroxy-3-exo-propyl-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-
carbonitrile (156 AF96-284),
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2- Brono- 4-pyrrolidin- 1-yl napht hal ene- 1-carbonitrile,
hydr ochl ori de (159JP07),
wa2@gn1sbi di n-1 - yhi apht hal ene-1, 3-di car boni t r i PET/US2005/017143
3hydr ochl ori de (159JP26),

-(4, 8-Di nltronapht hal en-1 - yl)pyrrol [ d| ne,

h)slﬂ{ ? %mi%rogﬁdg?r@ PZQQ@ % cgcrte?ne 3, -ox1ra J a}fl))h a&%ha ene- H
I I naphthalen | -yl'] phosphonic acid
%fb&@ﬁ]ﬁé a g?gﬂ? 29XJNB yl ] phosp

139MBT64-
[ 4- ( PH}-eka -(i- ﬁhb’lpwe}mpﬂlfyhab@m)ﬂ gitdopihsksptiofriagatieycdp[3.2.1]oct-8-

ﬁﬁt\%%ﬁ%\'ﬁ ?ﬁ?%@tﬁ@ﬁg@ggfh%%gﬁf | -yl ) pyrrolidine

( 139 MBI 8nB)-hydrfz- Mb%gdﬂix?m'eth)ﬂ BRaityab [P 1 Joy-3-yl)naphthalene-

sul fonic aC|d amde (139vB

[-8arbdni@yla (b3PAIMORA6N- 1-yI) - 8- azabl cyclo[3 .2.

é] ) gt%%% %l'w ﬁ%@%ﬁﬁ%@éﬁﬁgﬁ%ﬁ%ﬁé’ c?o@?,gﬁg}v@-égbﬁaphthalene-1-
dekQstitride (1)8|3A%‘§11@971, 139VBT84- 1E) ,

4- (4- Hydr ox henyl d ) napht hal
1 Car bindd Fadoxseverelay | Hamsgepltv D Aoy e Bt

b9
B2Ya8E Al pObHIAeR) Loobonieile (1S3AR3208) | one
1- car poRiekdo- H@dﬁox&%&@l’ﬂetﬁbxyxﬂethﬁl-@aﬁhﬂm@taﬁa2 1] pot+8- yﬂl)maphthalene-
1 yl) napht haI ene- 1-carbonitrile (196MBT2-9),
krcpomle| (183 A -2%r ahydr o- 2

H, 4H | féﬂﬁﬁt@ﬁg@ﬁﬁ Q%J}ﬁpt}’lﬁa%]nkh - AEAE, Pé}scﬁochlonde and 6-bromo-

yl ) napht car (196MBT2- 1
4-pyirohidins phiahphithalend- hapdbbhiadilenieydrochteidedi 59 0L eX3),

L 0T) Prknatiands e et he e BREed sBips 140,
4- (4- @I\ﬁfrbbé%%{éyl adid 3e§o Ef(h%gﬁno?ﬁj%ﬁtﬁﬁlénﬁlﬂ?@ =BabikydeBiR. 1Joct-3-y1

t hal ene-l-carbonitrile (196
&iqr41 BER66§),pi peri di n- 1 yI)naphthaIene

O ) et SRy IR 3 Lo Brvlnep iplene:4-cashopiile
arsph%s@s%wmz 20), 4-((S)

4a- FWdroxyoctahydr0|soqunDI|n ) napht hal ene-1 -carb

oni t r H(3-egd-dENBIY-S-4)abiayclof3. %ﬂ@ﬁ%yylklaphﬂiéleﬁ?dr‘iﬂbomtﬂle
{1?8@?7%%5' 26). 4-(L1 %) 3- Phenyl amt nonet hyl pyr  ori di n-
1-yl') pphhidel aiv@aphkthflad-Domyplytroli@ine-2o@M®I3tic 2) ,acid  methyl  ester
(159JP74A),
4-(8-Azabicyclo[3.2.1]oct-2-en-8-yl)naphthalene-1-carbonitrile (159JP80XX),
4-(8-Azabicyclo[3.2.1]oct-8-yl)naphthalene-1-carbonitrile (173FBA64b),
Acrylic acid endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1Joct-3-yl ester

(159IP79),

3-Pyrrolidin-1-yl-propionic acid endo-8-(4-cyanonaphthalen-1-yl)-8-
azabicyclo[3.2.1]oct-3-yl ester, fumarate (159JP82F6),

3-Imidazol-1-yl-propionic acid endo-8-(4-cyanonaphthalen-1-yl)-8-
azabicyclo[3.2.1]oct-3-y1 ester, fumarate (159TP83A),

3-Pyrazol-1-yl-propionic acid endo-8-(4-cyano-naphthalen-1-yl)-8-

azabicyclo[3.2.1]oct-3-yl ester, fumarate (159JP85A),
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4- (9- Hydroxy-1,5,7-trinmethyl -3, 7-di azabi cycl o[ 3. 3. 1] no
n- 3-yl ) napht hal ene-1 carbonitrile (196MBT2-13),

W@ 2(03AE36D- hydr oxy- 3- exo- net hyl - 8- azabi cycl o PCT/US2005/017143
[3.2.1] oct-8-yl)napht hal ene- 1- carbonitrile
(156AF70-267), 4-(3-e"do-hydroxy- 3-e;

t o- propyl - 8- bi | o[.3 1 t- 8-
- Cgr%@;i\/{qth; Z %)I(oc %zab[lcyclo 3.2 1]]80%-8 y1)1¥ap)nr}1a ene- qlcaergomjmle

@;g 796-284), 4- (e"Jo- Spi ro[ 8-azabi cycl o[ 3. 2. 1] oct ane-
i ran] - 8-yl ) napht hal ene-| carbonitrile
( 183%1231\/%14})1 8-dzabidyelo|3.2.1]oct-8- -yl)naphthalene-1-carbonitrile (159JP87A),

oye! o6 bR BBEH TS oy i FOLE? i By R e 1-

&%@;1%9@9%)
- (3-encf o-hydr oxy- 3- exo- hydr oxynet h¥]l -8-azabi.cycl o[ 3

. 2. 1] ®4-Cgandnpphbiphlchd-dh8-azabieyalbldrl. t opt-Z-ene-2- carboxyhc acid methyl

18 6), 4-(3-exoCyanonethyl -3-ew
%@r%%ﬂjﬁ%é@ azabi cycl o[ 3 . 2. 1]oct-8-yl)naphthal ene-

1- cagbopiyhfiddaghthdBRA 829bicyclo[3. 2.1]octane-2-carboxylic acid methyl
4-( 3- ejg%’)o Hyd?oxy g%- {[ 2- (YH-[i m dazol - 4yl ) et hyl am

e EIHYPTAR- S
?iggk@é’é %3 e]th%l‘ftS a%a%&&é‘@'ﬁ P]% F@-%h—lg—ﬁ%ﬁﬂﬂfafeﬁﬂe!lecarbonitrile
459@%(3| o- Hydr oxy- 3-exo-netlioxynetliyl-8-azabicyclof

(1835.1"“ 35§55 ”""d' PRy oAl hapEhal ene- |
%%%P&Q 315 !1 o% an@ﬁ dal cﬂxﬂF L8 ﬂyl%s%fﬁll Pl ?ZA)

Inap ene car
hydr OoQIR, 2R BSISSX 4—5%—3&1?0)(&33-hydroxymethyl -8-azabicyclo[3.2.1]oct-8-

;rl)_rg\;ghéz@l%;%lr-ga% 5%“?%&8&%] b@g:ﬁghal ene-l-carbonitrile
ex0- 8, | g}ﬁ’ e?ﬁ‘;g gge%g%-§;?d’4§c§@%%ﬁé@m§reﬁzﬁﬂ) RY&ABlcFe1df3ld. @ﬁkt- 3.yl NN-

3-vyl X0- Hydroxy- 8-azabi cyclo

dizsopidpytamiBepHopplafeh(fl 63REHY; 1- carbonitril e
(159J

4- (3- ggg’%ﬂ?ﬁéxy 8- as4fA-Eytresprensphipalen-larlyfyarafysigee- oct-3-y1
&%obro$?rahaﬁabﬁﬁdsb&té BIRETZN |

4- Cyanonapht hal en-1'-yl ) pyrrol i di ne-2-car boxylic

aci d 2rétyayoetiedt ethyl 15@@@345&@0}’31@1@8“]&&19@11cxl):|8rﬁ{Z3b102010[3 2 ljoct-3-yl

é&g ]%%6@ )é )napht hal ene- 1-carbonitrile (

Ethyl  endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl ~ hydrogen
phosphate (165RL41),

Bis(2-cyanoethyl) endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl
phosphate (165R1.42),

Endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl dihydrogen
phosphate (165RL43),

2-Cyanoethyl endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl phenyl
phosphate (165R1L44),

Endo-8-(4-cyanonaphthalen-1-y1)-8-azabicyclo[3.2.1Joct-3-yl  phenyl hydrogen
phosphate (165RL45),

N-[8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl]acetamide (165RL51),
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4- (8- Azabi cycl o[ 3. 2. 1] oct - 8-yl ) napht hal ene-1| - car boni tr
ile (173FBA64b), Acrylic acid .

We2sA &3~ cyanonapht hal en- 1 -yl') - 8- azabi cycl o[ BCRUS300/017143
-3-yl ester (159JP79), 3-Pyrrolidin- 1-yl-propionic
aci d enJo- 8- (4-cyanonapht hal en- 1-yl)- 8-

azabi @y@hl@foaNZ{xJ(hagan&ra)bhthﬁféhﬁtyl)fsLHI%’@&&O[(31§?]%E’?@ VPibropanamide
Z dazol 1 -yl -propionic aci

M@0.4- cyanonapht hal en-1 - yI) 8-

azabi (}\Xﬁ @J—gyaﬁ J}le%ﬁ{ale% A Q%ﬁ icycféfgaﬁq oct(3> Ei]gg F(? ethy'lplperazm-l-

3-Pyraz propionic

ghpfopanfide ahhyﬂraﬂﬁmﬁm&(absnmz)yl ) - 8-

azabi lo[3.2. 1] oct-3-yl ester, funmarate

(159J88 éy@Aﬁ?‘ wnmﬂh%lv - -Yé)x%ramba%@bq[wdl]m{ta -¢1]8} oct - 8-

HlaliyARRbBoBREa R ROABLIERAE6IRBITED ) i hal ene.

1- car BeS-@rdyaror(apBhaRATIAYY)- 84az@8m9eqaf383 No¥t-331E3- (1H—1m1daz01 1-
dr oxy- ﬁ é? %eAé EB 2. 1] oct - 8-yl ) naphtli al'ene-1c
sihrt e R daapadag o

ﬁ s Eﬁ‘e@‘*} ‘Eﬁﬁgﬁxﬁﬁa %m?fhﬁ’i’f A3 okaypos
1}(0?5}@;1& gbl oct ne- 2- car boxylic acid '
rre%/hy %4 thZ ﬁg%@% -ﬂpyl}lllpen Ine-3-carboxylic acid ethyl ester (165RL60),
4- ( 2- HyTivy TR BN G- B AR M3, Cﬁb&llﬁlﬁé (5sRi6),y! ) na

ht hal | bonltrlle (159JP98
?I |t ’?a}z((aneSglfgl?ilgmhgénﬂzyi)ﬂlquu&—3¢aﬁmaﬂwaﬁdh( 163REB3), - Vi

est erﬁ@gg}g%gé%hﬁl% n_%_o taneg&%;‘/f'af{%ﬁ%l o ac;::lagrl%t r;erlt-bu’cyl ester

({azRbéyycl o .1 joct-Syl) naphthal ene- 1-carbonitrile

2- t hy
érlgff‘gg%mn@ilﬁ%gg}%gﬂﬁhl -@Bnapwlila)lelﬁ- azabouiyrile63RR.64), 0
Ct 3 W gl phkﬂ&hﬁoﬁﬂﬁﬁtﬂ%h qn}lsqu i 1[13 gl};lmel(hlﬁacetamm)e (165RL70),

endo-48€3( Ethg;aanmmahylpﬁieﬁani-i yl)ha@m@a?lé}kétpx&lbeﬁl%ﬂ%- 11 9ffdrochioride

dii sopropyl am dophosphate ( 165RL3
(kg’%ﬂa hyl et hyl enJo- 8- (4-cyanonapht haI en-

f 16|5)F£21L é@éﬂ@lﬁﬂﬁb&k&lﬁﬁpeﬂcﬂﬂ? ylﬁaﬂhthgleges p! cartbomtnle hydrochloride
(

65RL72tert)

1-(4-Cyanonaphthalen-1-yl)piperidine-3-carbonitrile (165RL73-3),

1-(4-Cyanonaphthalen-1-yl)piperidine-3-carboxamide (165RL73-5),

4-(3-Fluoropiperidin-1-yl)naphthalene-1-carbonitrile (165RL74),

trans-4-(4-Hydroxycyclohexylamino)naphthalene-1-carbonitrile (165RL96),

Methanesulfonic acid trans-4-(4-cyanonaphthalen-1-ylamino)cyclohexyl ester
(165R1.97),

4-(7-Azabicyclo[2.2.1]hept-7-yl)naphthalene-1-carbonitrile hydrochloride
(198RLO1), |

N'-[8-(4-cyanonaphthalen-1 -yl)-8-azabicyclo[3.2.1]oct-3-y1]-4~
methylbenzenesulfonylhydrazone ( 173FBA60a),

4-[2-(Hydroxymethyl)piperidin-1-yl]naphthalene-1-carbonitrile (173FBA70¢),
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Et hyl 7 o-8-(4-cyanonapht hal en-|
-yl)-8-azabicycl o[ 3. 2. 1]oct-3-yl hydrogen phosphate
W@ 1@5RL38) , Bi s(2-cyanoet hyl) PCT/US2005/017143
e" Jo- 8- (4-cyanonapht hal en-1 -yl ) -8-azabi cycl o[ 3. 2. 1] oct
- 3-yl phosphate (165RL42),
EnJo- 8- (4- cyanonapht hal en- - azabi c¥cl 0

I'] oct3-@60y[8— -Gmg@ﬁhaﬁ}ﬁbéﬂﬁ)ﬁ ém(q:bgchg aza£1cyclo 3.2.1]Joct-3-y1]-

EMRRSHEY YE Renamide CHERBARAYTY 1 ) - 8- azabi cycl of 3. 2. 1] oc

t-3-yi- eﬁﬂﬁaﬂ&ﬂ Cphapbtahder- 1@5)%.4;4()’0-hydroxy—8 -azabicyclo[3.2.1]oct-3-y1]-
EnJo- 8- cyanonapht hal en 8- azabi cycl o[ 3. 2. 1] oct

NA- @Ameﬁwéﬁqueﬁgléqr@&# OH %E%ﬁ)al?‘?)( 165RL45) ,
-[8- (4 f%ﬁnﬁgpg RPRBkRAL SD-hetMs-B2F3R10EY.8 198 3-8y 1l BhtmBne-1-

yl] ace
daﬂlﬁﬁRhﬁalhy&oGlﬂbﬁd@(]lWFB&Z@d} cyanonapht hal en-1-yl)-8-az

N | 6 iV apbRara A R IR Sy aRsp s daoniuile

(g ﬂ%ﬁ vﬁl] 3- (4 et hyl pi perazi n- 1- yl)propanam de,
rochl ori de (165RL52),
- 8- (MP@yMnapﬂrmaémme-wc)lrbSnmmlabhyx@,reﬂrl@mdez(li}H’éﬁPzA)

( 165@_3%8%& };I ?il}r"(f bne%go[q@ ﬂqggﬁlazo’le b%%mer | de hydrochloride

(-lhﬁyp(sé}vpg/anonapht hal en-1-yl)-8-azabi cycl o 3. 2. 1] oct 3-
H-i m dazol -1yl) propanam de hydrochlorid

(165F1_B§51)r911d1p8 Yl&s@amjmgrﬂwqﬁ ndtiile, hydrochloride (141JP71F)

(1e¥lh)§ (}39 qv&m@ﬁni-%lgg%_ g%d’é hydochloride (1417P76PY),

- (4-Lp @n@iﬁm— alk@cgnﬂmluie)aomedsmdimeryamatdamx141;51)391?13
t hyl ester (165RL6 Met h p| peridin

yl )&Bm@h@nénﬂmow@mﬂqrb@n lg.dryrrqshloride (141JP79P2A),
e rranoRaRhtiale Rl a¥in fhE R4 fibride eRAPEYIZ1aBRC!

(4t- gtmmam,&aétmhy&romhpmhaim-ﬂ dilypyBolidime { HIAFBAR2agm
acid tert- butyl esi

3- SNttt mALig I by -&ﬁOHu111011ne (61%FBA26b)
1) R0 %wglldéxn?@[ ROM i kid80arbEaRbline (#7BFBA29b3),

(
y
anona
y
(

e
1-
| -
(165
[1-
iC
4-
1-

111 ) BRRo-Saonaidi ot DL, AouteApiisquisbBSRUTOFPAT3D),
Ty Ik smlitn o fhyie- 1 iroaeinp -2 g ethanone
(F8PRAE55EC)

5-Pyrrolidin-1-yl-quinoline-8-carbonitrile (88PS18),

3-Piperazin-1-ylpropionic acid endo-8-(4-cyanonaphthalen-1-yl)-8-
azabicyclo[3.2.1]oct-3-y1 ester, dihydrochloride.(88PS64),

3-[Bis(2-hydroxyethyl)amino]propionic acid endo-8-(4-cyanonaphthalen-1-yl)-8-
azabicyclo[3.2.1]oct-3-yl ester, fumarate (88PS65),

3-(3-Dimethylaminopyrrolidin-1-yl)propionic acid endo-8-(4-cyanonaphthalen-1-
yl)-8-azabicyclo[3.2.1]oct-3-yl ester, difumarate (88PS67),

3-(4-Methylpiperazin-1-yl)propionic acid endo-8-(4-cyanonaphthalen-1-yl)-8-aza-
bicyclo[3.2.1]oct-3-y1 ester, difumarate (88PS69), and

4-(3-Diethylaminomethyl-3-hydroxy-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-
carbonitrile, hydrochloride, (183AF03-288).
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4- (3-Di et hyl am nonet hyl pi peri di n- 1-yl)napht hal ene-
1-carbonitrile hydrochloride (165RL72tert),
wo 2@04A Gpanonapht hal en-1 -yl ) pi peri di ne- 3- car bonPCT/UE®05/017143
(165RL73-3), 1-(4-Cyanonaphthal en-
1-yl) pi peri di ne- 3- car boxam de ( 165RL73-5),
4- (3- Fl uoropi peridin- 1-yl)naphthal ene-1-carbonitrile
(165RL74),

otfiods §fpEyAn@sycycl ohexyl am no) napht hal ene-
%Ltﬁf%ﬁﬁ’?g_?—_(165RL96) Met hanesul foni c aci d
r ar - 40077 cy afbaaphpmaide rmfIFoyh@lm(B@)m pe spibssjaeddstmethods described

bfiq%ggi%%y)ry@qlﬁéﬁmn@t?% ‘%‘%djr B?g?ﬁ/stq m%dlﬁ(}lag g1c hrflethoc(ljology include,

Rl ,temperature, solvent, reagents etc and will be obvious to those skilled in the
N - [8- (4-'cyanonapht hal en-1-yl) - " azabi cycl 0[ 3. 2. 1] oct -

a8t. yIn] geheralpduringtrny 28 1tbe pracessps fﬁrdqr%ﬂ@n( afthepampgynds of Formula

(i)_, Eal?‘lég%g{n%; sgar%/%g)'g% gg%%b%gﬂ) epl%te\é LORRIVENG E€0%ive groups on any of

t8e [Bolediléey anpRaRit hThncdn by|abh13v<&1 by means of conventional protecting
0- hydr oxy- 8- azabi cycl o[ 3. 2. 1] oct-3-yl ]

gronpsdisneht by these dasraibed én (PrgtpnggAgr@gbs in Organic Chemistry (ed. J.E.W.
Iﬁl @frble,[SPTenu %ﬁeg%?gg{?)h%gg g%rlegl;% & élts Prf egézve_ (_?;;?uﬁas in Organic
SyntHésRE UM avhianes Wohenanddewhich 73EBAR kiﬁ:)e,by 1ncorporated herein by
4- (3- E7zc/ o- hydr oxy- 3- exo- et hyl - 8- azabi cycl o] 3 % J

refegenge) Wafielnl FRIERe- | Eher BEHSHNG| GOupy GrR R &7PQed at a convenient

%%geﬁﬁ%ﬁ%% e u régl h@?nap?ﬁﬁ ffbﬁﬁgriecélﬁ: Lsgrné%eﬁllctcrhlerlmstry transformations

ke Ry rin (st,fmtﬂesnzmg-apphqalbldwdrmmmds afe- kv thei 4re and include e.g. those
hydr.ochl qQri de

141 JP5
b eRrom iy (OB P Jopfmarisn YRR sbpiphers, 1989
(l)f‘q; PAYHGRCRA. OE'hEnﬁl#C ardZ%B nis for DWehRiciSHhihesis, John Wiley and Sons,

I'-1"soqui nol 1 ril’e, hydrochloride
19.9'51\311'1’%]1 Fyg both hereby incorporated herein by reference in their entirety.

8- Pyr di n- oxal.i e- S- b
hy (Fj?/ o }7 i d én ((%/xﬁf%g;? nt C(aﬂrulng I5‘111sciosed herein can be prepared

éarﬁh% | $OH U hteinRed %fdiﬂ:{tict ﬁhgﬁ sudly d§ @ liBetignttd ) by base catalyzed
(141JP79P1)

aomym mup@pnhlﬂlc yqubptitgtien 08| hrdalngen riidhnithe jappropriate amine D to get

dr ocgl g{%s %r%dﬁfr%%?azﬁg a[&]ie DProcess canhbe A %d[ out. ua a suitable solvent,

éé%ﬂﬁ 13154)B)ent such as toluene, acetonitrile, benzene d1oxane THF, DMSO or °
&/ﬁ{l |tro 78tetrahydronaphthalenI-y)prrolldl
R mFBAQIEQb)le besenpuch ssRysidne IR ] pcwsﬂu%ﬁﬁﬁbﬁ’a‘ft\? f@d using an

éxceg’s oE%A%g Qécbndary amine (which also can act as the base). The reaction can occur at a

temperature between +20°C and +150°C. Alternatively, the reaction can be carried out

under microwave irradiation at temperatures up to 300°C.

X RS /R7
PRI XA
A ! / K Base
R _n A 'l + B 1 - I
1 1 /\‘_\/ V']\N/YZ
Ry H
Rs3
C D
Scheme 1
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8-Nitro-5-ryrrolidin-I-yl-1,2,3,4-tetrahydroi soqui nol i
ne (173FBA29b3),
WG20sH1368- pyrrolidin-1-yl -1, 2,3, 4-tetrahydr oqgedOb1008017143
(173FBA33b),
| - (8-Nitro-5-pyrrolidin-I-yl-3,4-dihydro-|

H | lin-2-yl)eth 173FBA35D
@stq?ﬂ@l, s 1 5, Bctisiond | PR leCned b g peis, (e, gy e suitable

[ d
SR ?@fibyfa%%giﬁﬁgaﬁféﬁ%%) 8-
az abi [1)96910[ 3.]2 afipthet erBbgdimest; dre, compounds of Formula (I) disclosed herein
d d
%an[ r OC (rﬁyoe ﬁggg gl?ﬁ ﬁ]&}I&r Qp%?ﬂg@ Igg’ﬁabcatalysed (e.g. palladium or
igkdly (IﬂlCﬁM aRaRBLIaisR-dr ¥h) appropriately substituted halo- or pseudohalo
azabl cyclo[3.2.1]oct-3-yl ester, fumarate (88PS65),
Wey@iclege Byl rtuﬂyﬂef,ollon@lfﬂaiE- tosylajepsbpliwiadargdegivatives) (Hartwig,

‘g’l%]e%g%gf%’gbf %y@? @%29 2]22)29 2%16% Y%‘ggt %rBucgw]au L atgeanometallzc Chem.,

isﬂ)%Ps%) 128144, M@&bw b DEEBFH MUrhinsitidl NG&h e, cha@; @d.; Wiley-VCH:
'Jo- 8-(4- cyanonapht hal en-1 -yl ) -8-azabi cycl o

Wemhp]m&e@w pr C@rqatnlwzrsét@u‘(lwi@ebal Ozsgﬁdiett 2002, 4, 581-584;

Rrbde & BLOMAE ORTZLRY 20 BY 086 SR ARENALR bibirdnibh Beaction can

4138 BARRFoR8&) uld hvidtowaive I?freqlmlbat(ll“oNV:ir@Oe?ﬂdl Uzg Lett., 2003, 5, 897-
conmpounds of Fornula (1) can be synthesized nethods
ANl plewhish pesierey 1BGorap@fadihergin gﬁ refprepppidd %‘é?ﬁtg&‘s‘/

vays @f ?Edl f]}{ ahgt%ep%ﬁl%%’l%eﬂgythla %ln%ﬁndsa gp 'T‘grr\rllmu al (D disclosed

ot hers, nper solven réagents ‘etc.
heeialdh be prdp@rddl’fﬁﬁ& tiskdpiptapdiatety stbstitutdd am]nneglmse«l dérivatives using an

duri ng aglyfggnptg fie rﬁg%g%fxﬁc)ﬁf%sﬁfor Rsehame at'gg'egeaé,mgpups L, and L,

Q@%hft?&% fl% %eeﬁlbﬁhé’ %r&hufe%’%%dhﬁ@ @ LHRHNAR, e.g., tosylate
any o ecu es concernéd. This can be achieved

tymesdats, mf anodimer d edviigg gfoup rfevaotg thg rgaqtmpsTh@ tephtiens is conveniently
t hqose de rlbedl Protectiv
QoA < ST oot tter P PSR H gy ner, sgivent, e,
P | a
R e B ey g e85 e reacton i
iypwelp onzicd @uh@ﬁgnperbmr%éfeévmdeomﬁemh%rawrfemdy F245G.
The protecting groups can be renoyed at a conveni ent
subsequent stage WNding met hod<8kndvin from the art.
Synthetic chem sty - transformttdns usef8®in |
synt hesi zi ng Rpp Bl e c’fompounds\@r- known in the art
and include e.qg. os%, described in R Lar ock,
Conpr ehensi ve Organi c ansformati ons, VCH Publishers,
1989, or L. PaqueEﬁe ed. Ency¢ioped|a of Reagent sfor

Organi ¢ Synt hesi s,” John WI ey and Sons,
Scheme 2

Ry, Ry, R3, Rg, Ry in Scheme 2 are defined in are defined as in Formula (I), above, or are
suitable precursors thereof, and L; and L, represent a suitable leaving group.

[0081] The appropriate starting materials are commercially available or can be
prepared according to methodology disclosed in the literature. Substituents Ry, R, and R,
and any R¢ and R can each be individually introduced at any appropriate stage of the
preparation of the compounds, following procedures known in the literature (e.g. W.

Adcock et al., J. Am. Chem. Soc., 1967, 89, 386-390; G. Schiemann et al., 4nn., 1931, 487,
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1995, which are both hereby incorporated herein by
reference in their entirety. [0078] In one enbodi nent,

wao b®sgospounds di scl osed herein can be prepar eBCT/US2005/017143
starting from hal o-substituted aromatic rings such as
C (Schene 1) by base catal yzed aronatic nucleophilic

substitution of a hal ogen vvlththea %t

Y1045 Devapbidd om. Chomgiaten 6L ich AaPa 146 5. SeBEuEIE Dol org
oce e S

ST AP O L D et

ferstgne, di oxane, THF, DMBO or DMF with a sw tabI e

base such as pyridine, DBU or potassju arbanate nd

usi ng08$2] exc@g’?P@Pn‘li%% Q@c’é‘ﬁ@ﬁ?ﬁ? léln’f"h’éﬁl JScHg) ‘?Bal?: e prepared by

558 B5Phts T PRl N A0GRGRHE ORI, or i method

Kroemrte aladsk gkilledim the actar ri ed out under m crowave

T Rk AR ek R iy B,
ﬁgﬁg&\f@d b lﬁglgﬂﬁfﬂl{g%ﬁﬁt?orpﬁl%ﬁﬂé% QERribBE e Me. liteRthrg usm%]Brz or other

rese I'n anot her embodi ment
methpdu ikdswnfto Fdosal Ishlll(edl )incths cir slerhativeiy anapprepriately substituted
by introduci.ng the a D thro
%élp%abaégq é%/rg%uéaor( 8a1b bep gplilvgaﬁeg' Iﬂngc?, %Ihg'[? ﬁli'n%vatlve via a diazotization

%%)hbl ife SdR&hbyedit | hﬁfho@ﬁlo%? a§lpg ofydinah ehitrite in acetic acid or
subst uted hal o- or pseudohal o bicycljc

(
t@iflupraacdticl avide-and Henapaciedewith e 8Gidae.B- Wil B@X'ctfgl@whamhom acid, and

erivat.j.ves
5ompBa 05ROl oy R Rn 10 MRy Byl (1 ook tal, /. A
Shem Socl98%7, 5@,6386-250 IBich kahemsby ihcorpdrdied rhefein gt feference in its
Met hods; Ricci, Ed.; WIley-VCH Winheim Gernany,
@Oody)-or Cu-catal yzed (Buchwald et al, Og. Lett.

2002, f 8 i HORENE PUERIPH Ok &, KEHIR, 2000, CONRLRS,

5, 793- am nation reaction ca
@D%bﬁn perdbedingiby Pd entatyzed oyanation froad adrirespofding Wxﬁges bromides

Le 200 5 897- O 0 f. .whi
Ghttsrmish SpUSHOESrh SVt Chermar ity o3y 7eh 1958) e pHOTIG (Sundermeer o
ﬁnhh dghe[g? QEP led!, 20@? 290lgae r1 GBPRJRR NS byl RE medlated cyanation of

ormil a ’di scl os€d herein c¢an
mbb@mdesfm}ﬂdmdeanw ISaLead}oes:mbslt Orat €lem., 2003 68, 9122- 9125)

i Sy A
!:a%aé’l's@ Qﬁ PHRHRR el rBFork-8f @ﬁﬁlcﬁ@éﬂ@ﬁkf&’ of alSUnAERNea8iaM-intermediate

orlne romne or |0|ne or asulfonate
mtb cupt@sytynaleo rTheestyl aliteilesothua rabt4ined Icamkengitlepr oengverted to the

favoring the react The rea n
eSRP Rt IS ERFO S| 1Y TG e sEn oS RAL oy (Alteman &
BR1iskrE ] PNOrd. "CRM.] 1000, 60179801798%;,. @hich is hereby mcorporated herein by
dii sopropyl et hyl amine in acetonitrile, or K2CO jn

reférmagehipl Hterentiratyeor Tiidrobwad ttp sRriespandimecearPox lisr #oidy In addition,
(%%t@@ndg %n‘ggrrlga tc%'fbo%yﬁ’ LYRCR TN AL TRCIRLHES A corresponding aryl

iodides, bromides and triflates by Pd catalyzed hydroxycarbonylation chemistry (Cacchi et

al, Org. Lett, 2003, 5, 4269-4293; which is hereby incorporated herein by reference in its
entirety), compounds bearing aryl amide residues can be accessed from corresponding aryl
bromides by Pd catalyzed aminocarbonylation chemistry (Wan et al, J. Org. Chem., 2002,
67, 6232-6235, which is hereby incorporated herein by reference in its entirety). The
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Scheme 2 R1, R2, R3, R6, R7 in Schene 2 are defined in

are defined as in Fornmula (T), above, or are suitable
woe@snrsers thereof, and L1 and L2 represent aPGUUSZb5/e17143

| eavi ng group. [0081] The appropriate starting

materials are comercially avail able or can be

prepared accordi nﬁ%ﬁto nmet hodol ogy di sclosed.in the, )
caitiosylae aeids cautbstiirtherndesivatizedRy amiflerDYfiessisal 2 pgatgqﬁldreactlons or

R7 can ea nd v ] duced at any
Cgﬂ?ilf'rl)gpargieg{:séngﬁagoéo eg@egﬁrélﬁ%r ati on of the conmpounds,
,fA 8| I qgo:;%] p:r @@ﬁ@uﬁ%ﬁ dmd]m\dhvemlddm whitle Rat Ry er Rearg S(QJRs, S(O)Rs,
cock et a m em Soc, 1967, 89,. 386-
sg@m@nﬁ(@mcms) opmP2NReBg 1can 47 P?P@feé‘s‘?smbég% Toffpwie methods:
Liopasts A DEPncR95 8P4y Srordihd 1384 or Sncemsaed ulfrio aid,
S0, oradhlobiutphaieadid oo bp dmydtoéyjslsbtyf 1 eflfmghclelotide. eihe suifonyl chloride
thelr entirety punds of inventio

Ganberpbraiped By ti(?i(gtl%ﬂ? éb B)f 2 g]zg%iugysa&tl 1&3]01? prgsence oF ¢ cupnc chloride.
1HRRE hR @ (rBpdrbE by ddaftRhUWESO %foﬁﬁmg a sulfinic
kPR 0T RUREE T e by itk

met hods 'known to those skil
deliesadt) to alfy(l)ﬁﬂiﬁz},l cGoppexes) dsg. afyltitbiuimerany] Gngnardwnag,ents followed by

Rl, K R2
et T SRSl g AESLEHE REE Sovenint
Iﬂ'ﬁﬂaﬁl&i Bt oé'uli%hﬂe EhiBEHEOBS kAN taRohbi@Snds lkidihedd Sulfones can be

art. Alternatively, an appropriately substituted
mepdrechby Faisdel-Grabis typsoraction dfaremaiiceararpunds &1 sulfonyl halides, by

rggclﬁﬁﬁég @Illk iéﬁh%%ﬁr%ﬂ@o%%ﬁ‘glt Z ah gﬁnﬂ' rr}:ﬁ: gc‘f{i gél&g bg%d{hlﬁgn of Grignard

R&dedtsdb shlfbhylWalRRIeSb By aﬁu@luore@mrw@mﬁde@a(smﬁaxms hmage prepared
acid, e.g. wth hexafl uorophosphoric acid, and

?ﬁ@@%@@qulamﬂsnmdﬁhe resulting salt to obtain the
uor ri
gl BB, Rl B 98 oo

F!(D)(Cﬁﬁ)mem@ 'Bo'(Nmm i caet yl)e in@@&éal Gsimgo uh@lsfcdfovstmg methods:

i nvention in which

Riospipretes o b@t%rmfad tky peditign a‘Pé Qﬁﬁaﬁﬂ@f’%hﬁﬁ%ﬁf’ aryl metal

SHGIERRCR. 19 "5 G50 g TR b o o

lﬁoG‘Hg ?ﬂ'?le meﬂ)eﬁ groaps @thenﬁatgrely plﬁsphmndtwstqané)d prep:aﬁﬁfby afdition of PCl; to
664) as well as b

o toaesal s el 26 B N e alod EXAE) Lo SRR i o s

1‘%} Gh ’us?r%q @ﬁo 114€ RaldZRbivatthl! Shdphorddadates or —diamidates can be

re1 erences ar

corporated herein by reference inits
@npareéty. The nitriles can al so be obtained by

reactj f
di azo q%ﬁﬂgr i}%{oo ngse r% %tllm\r/eenu%% mnw 1r11 ﬂey[% or R; are alkoxy, OCOR4

can be typically prepared by Williamson ether synthesis from the corresponding

hydroxyaryl derivatives for the alkoxy derivatives or by acylation using methods described
below.

[0088] Compounds of the invention in which R, Ry or Rj; are COR4 can be
prepared from corresponding aryl iodides by Pd catalyzed acylation chemistry (Cacchi et
al, Org. Lett, 2003, 5, 289-293, which is hereby incorporated herein by reference in its
entirety). Alternatively, they can 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
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wi th cuprous cyanide. The aryl nitriles thus obtained
can be either converted to the correspondi ng

W@ edosarsbes by m crowave-i nduced cycl oaddi t i onPCT/US2005/017143
chem stry (Alterman & Hallberg, J. Og. Chem, 2000
65, 7984-7989, which is hereby incorporated herein by
reference in its entirety) or hydrq

wgileedPonaarg @laelbo&yﬁme ks St Jake %8;1%3%?50&14&%}’ is hereby
15%%%%%&1‘%?%8 )ﬁgrﬂfﬁre‘%é th ftseé{tﬁ%ig&olc@nacgﬁdﬁgﬁ@eﬁs(%iﬁﬁ&@& Lester, J.

pon I'odi des, des and triflates by

,Bld. C%f’ﬁl Scioe,dlmd Bex Y24 IndigH Bt hepebycimenpstatgd @eaimchy reference in its

al , g. Lett, 2003, 5, 4269-4293; ich js h b

@qﬁlé‘?ﬁ’}acﬂfalt)éSlﬂPFér%cgﬁatWZ?de%@?@I‘?Beaqdn&m’@" hgepei: Int. Ed. Engl.
4N s beBH) BORAIKalBEY g@ylgtﬁﬁi %ﬂ;&glbﬁﬁﬂﬁ@@ciééi (868 Wadsworth,

rom corresponding aryl” brom des d catal yzed
@nérmoCamiony 2801,012, GBd6r231 7,ybotivah whichasre Ipreber igcorporated herein by
Chem, .2002, .67, 6232-6235, which is hereby
IF#E@FﬁdPg?Eﬁmﬁgpein by reference in its entirety).

Thecaflagyy | | CARFHRIE B tReidvehfidien ARIGhVRY,I RL£Er RY are amino, lower

anmi des by cl assical acylation reactions or coupling .
agmotlkyIHOABL OGS QR ceanbe @bianedfeom gn anfliggdsyed procursor, which is

&oﬂ%pl%?a (a%];lié%ge’? o%%?é&%%né@%%%%ﬁo@fa %@ﬁ%@%ﬁve prepared as
GABrRA Moo A 418 Rethel MeckE DAl dovydrgrimedrRatisr: Pt catalysts and hydrogen.

Sul fonat es can be prepared by direct aryl suylfopation
Bltemedvaly, aneureallstl egronp|crhrhec frodgcedsegilogpng the same methods as

hl | phogi - _ e
SpEh AT RR R B Ryl GaftltRioR BlnehioR de PRI, /. dm. Chem
§6idi 1938 60f 2800 Miloeictitat 0finabessalp9l,nl k, HOAprl@denbathaff which are

cupric chloride. At tively, | f | lorid ' _
By Sxammecissy néret 1 SHTBRCeGRRs PUFIMGT by SERydsine AlfSlation (Rice

&CI{S'm??! %}ml Gl ¥he. RIS 7?%6%?{3%&@81 %&llgeid,al YAm.| Ehph. (5, 1924, 46,

orary gnard reagents reaction wt

$8I3|8;, Ubath ohlvaiiéld eare Shdrélmniincompoirated sharein Apdreference in its entirety).

sul f i d [ I . . .

Anegorass coPPws dhsdyen i S AR e it e onding boronic

§a8s IB? @ﬁ-‘éa?r%/%gd gxulﬁiﬂgﬁ@%hﬂf;f & Bachwhe, RacLi@n 2001, 3, 2077-2079,
onpoun sul f I lid

aromati c con S Wt onyl halides, by reaction
ohichl ik erehglinabegorated etdim bytrefsrence in is phtirsty){ The amipnej group can be

al.ts,. hy additio .G rd ents.t I I )
B oehe Gt B Bl RS, OFOECPIR ML RN agme 76, 3
FaYuIie: B £PAIERD K0Pl BanoTl, 2000, 17uPF010ES02; NIGEB 8 Weedon, J.
Conpounds of the invention in which R3 are

E?%;( OpRa,) 1915)2008y @} @lml(immé}qr;h?dnmpm?@h@ﬁhl by reference in its
€ usi| e .
BoSBRA bl L € RS IRL 555 PRSI R o, Chem

Bey 119581 89, 2ANPGaKLTE, et@l,9CaR Yy ICheint, 1998) BF, 2110942122, all of which are
Gi gna}r d reagents, followed by hydro] ysis of_ one or )
beehy dhcarperatedt leereigr biupeferenpe & it SEsty) op ﬁagﬁ?bg#&%éltemaﬁvelya

%grrﬁpgl?ndcs) e rrlge gmp&/e s%%gﬁﬁlérﬂg oM bEGhidel from suitable halo- or pseudohalo
precursor either by Pd catalyzed (Yin & Buchwald, J. Am. Chem. Soc., 2002, 124, 6043-
6048, which is hereby incorporated herein by reference in its entirety) or by Cu catalyzed
(Buchwald et al, J. Am. Chem. Soc., 2002, 124, 7421-7428, which is hereby incorporated
herein by reference in its entirety) amidation chemistries.

[0090] Compounds of the invention in which R; or Ry is SR4 can be obtained
from a suitable halo- or pseudohalo precursor by Pd catalyzed (Li, J. Org. Chem., 2002, 67,
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a diazoniumsalt in the presence of cuprous chloride,

foll owed by hydrolysis. i a simlar fashion, using the
wa@ppsopsat e hal i de derivatives, phosphonoam detEESWN5/017143

-di am dates can be prepared. [0087] Conpounds of the

invention in which RL, R2 or R3 are al koxy, OCOR4 can

FoEEHE @P%%@%ﬁﬁ%ﬁr%ﬁﬁﬂd@he SVRa B Spiigy)s or Cu
eétrgzgg/db@gr;%mﬁc\aﬁén Qhe ¥R Ogg& BOERGalAE 0?0 Berr, 2002, 4, 3517-

el ow. [0088] Conpoun of the invention in
AH2 G hwhrdh, 1sPRRrabry 1ﬁ23>rpmrete¢(l’j§nem ap rtferepp@ pritechtiretyn Alternatively, these

gq?{rg]gf ondl gge %.regl Odllk}‘fel%lcg%/ {c&‘%@ﬁ zed ﬁﬁ%%lgotrécgrgsors (Vogel, J.

ks sbHE, hﬁzrsehm NEQIRAT & REACKPhRCARY, 197HE569.666 Bun-Hoi et al, J
its entirety). Alternatlvely, they can be obt ai ned

rgntike, E9is dSpBitimfpfarytls s oty cicrporaiatlaein by refernce i s
Sitabl Pberngy e, ARG 68 B pRREGe Y pedisign of benzencthiols

bl GIKeAGKE(Scfbttal Sn@ Mich&Byettadl. 0y ga Wbkl A978f 43, 1064-1071, which is
aryl-Gignard reagents tonitriles (Wi tnore et al, J.

herebinsmiposied hqgmw rgfprenpg s gentirghy).ch i s her eby

i ncor ed y r r .

oo R AR A RS b Bl oy
ﬁﬂﬁumja%é%,lkﬁ‘l}nglﬁﬁy reappdlits; tal pehan@blyexchagenbemisd can be utilized to
herein by reference in its_entirety), CISb%)elther

parodascp bread 1ange o elesapliirssich A5 plkyls, 3 | -fHO,g£O0H, -CN, -
S Paaron OB a0 o & Vet Lh, chem "

Comm0052P00 lin @arap 3 6erid o abiohil Bttty eeb 6y derivatized
SE I S5 Pl ST, b 1B Bty o oot
%% i neg&?f% anti QR hs ?f@r‘rg@fbﬂehﬁ SR by amc&ﬁ)‘l‘ KP€he reaction

rom an ani ased precursor which is
otypizally aktriedawdiusaty an excesaof ke a@tlam&agdny anédusitifable base, e.g.,

et ag SeaHEp Lo B 67 455 SOB s, B Somertane, at a
Rtk atSieS baRdeh YOO URA - robint %ﬁ@érﬁtﬁ@ ¥nd &hdaf drgaédfmiuons As an

group can be introduced follow ng the same nethods as
diégyoativsed ﬂaeb@arbom raewléaall}lemndbc;arbcerd'u@ eridenhydrides; tba amine/alcohol

i By peta it & henonyi i G T iy pifis et B2°Bymeop, DCC

YhEDITIArheh@adion ik REAEART Gkesl hanBidy &yeiiLsfimeacylating agent and
its entirety), or by dehydrative alkylation (Rice &

rt@rﬁouphng yeRgeItyiB AN 11%’&: solygnse.g.7 gichlpgomethmpey iha ermegrafure between 0
46, 1838, both of which are
h% Ia@%ll/ 06}@ H}lde§ %}1 10nS.

|ncorpor eréin by reference inits
entirety).
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Addi tional ly, conmpounds of this type can al so be

synt hesi zed from correspondi ng boronic acids by
w@wosatsbyzed coupling (Antilla & Buchwal d, O RCT/LS1005/017143

2001, 3, 2077-2079, which is hereby incorporated

herein by reference in its entirety). The am no group

can be further deriélati zed by al kylation, acylation

(Wol f, Liebigs AnnH&Chem, 1952, 576, 35; Yasukara

al, J., Chem Soc.gPenkin Trans. 1, 2000, 17, Z5 TR
2901- 2R027* Ni gam & Weedon, J. Chem Soc, 1957, igggp,
a1 ch are hefeby incorporated herellmlbw

reference in its(5 éety) fornmylation (Hrst &

Cohen, J. Chem B%oc,/»,1895, 67, 830; O ah & Kuhn, Chem
Ber. 1956, 89, 22119 GUthrie et al, Can. 'J. Chem

1993, , 2109- 212 al | re hereby

i ncor por at ed her eRn 5y+r8 ﬁ@kﬁ&?ﬁ its entirety) or
sul fonyl ation. Alternatively, conpounds bearing anyé? R
substituents can be obtained from suitable hal oz, ”’
pseudohal o prec ther by Pd catal yzed (Vi
Buchvvalng Lﬁégj?n—ei%oc 2002, 124, 6048480

which is hereby |ncorporaﬁemHME3e|n by reference in

its entirety) or by Cu catal yzed (Buchwald et al, J.

et er o P nFn i apledRAL A T Oleh, 78 (SN, NRe or

&M, 9atis ) NHENRS tor iSe 7, i{ OGS, a6ampespactentefa lidtide and R* is an alkyl or
invention in which RL or R2 is SR4 can be obtai ned

sultiteed alkyhbl e hal o- or pseudohal o precursor by Pd

cat al 3(6@3'1]( Li 1t8ma&¥e9%0%§{{i§e %hog Eufigtaf % be alkylated using

whi ch ere y i ncor herern er erence

lah Sapprdpriatd ¥kylating Qgeretat alch zadI-Lhi Dezi\hﬁg igfdupaLi @nsuitably a halogen
chem stry (Kwong & Buchwal d, O glé Lett, . 4, 35}]4%- h
I, . &\mléwmes DFRIRIBB T 195 05 A SLIEenaffe o ﬁo atp of Hegpate, or another

'lélwir{ Hﬁe dz[v%h}% tlll(eﬂeﬁc?t{dﬁatl“h Bla¥iod REBRVGRER e(P@\ﬁ by stirring the

be p ation o correspondi ng yl-th
péEazehir mder (BdsagebondluOr@hmn arSdnert 1@48:nt, 189, dhacvpiowlet&ylamme in

gcﬁ)%%’i?ﬁﬂ iggglﬁeééas 1@%’9@; ﬁg{l?stggfosr%%pgﬁe gl;h@ I‘ﬁ%(g]é)ﬂyls typlcﬁygcamed out at
va}ﬁlgé; thfétb%ﬁv&ﬁrr%rﬁ t@‘}i@ér%% SloR°En its entirety).

native I kyl aryl sul fanyl s can be obtai ned by
i rradi[@@94dn oFuﬂﬂmmnemkhhonbs; eaerdplifiddeinaicheBerdely trgpaneie derivative

has Scr et 1978 43 1064- .
ShiceR op SRy THuOI PP B THTE FG by OF SrroRfry emine HNRRY,
'Alfer@eﬂfvbfyeﬂ]E Jsamb QRFAd d Byt BRrvEised t6 hadifyirh4rgoraeddndary amines,

brom des "and i odi des, enpl oyi ng al kyl |ithium and
@kkmbhﬁwd onaminerleSgkeme4). ThF sepstionris convenienihieparied out by stirring the

Srelink ) g e aolistn "8 ) RyBhor ey Elol REY By gent, solid-
Qg)\bortedm&( yRkide, NORH,, NACORBE,, BEMpiidine, IZ{/TPG-@(or—alﬁf related reagent

[0092] hi general an am ne or_al coho
foam drei ey Inciadingnsolid-suppetied ragepnte.aThe qgetion is typically carried out at

room temperature, but less reactive carbonyl compounds can 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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and for exanple acyl ated using any carboxylic acid
halide e.g., chloride, or carboxylic anhydride to give

wa@piodessdens exenplified in Scheme 3 by am ne oPCHUSIND017143

K. The reaction is typically carried out using an
excess of the acylating agent and a suitable base,
e.g., triethylamne or diisopropylethylarnine in an
inert solvent, e.g., dichloronethane, at a tenperature
bet ween QOC and room tenperature and under dry

condi tions.|) As al ternative to Hehgifgpdgemxyl i ¢ acjd NR,4R;5
hal i d%%(lg oxylic &eriHanhydrides,—the 5

am ne/ al cohol™ can be acyl aRed using a carboxylic aci
and a suitable coupling reagent e.g. PyBroP, DCC or
EDCI . The reaction is typically carried out using an
excess of tH& acylating agent and the coupling readent
in an inert solvent, e.g., dichloronethane, at a

t enper at upe betyyeen 0 0C and 100 OC under dry

condi t i on;gv\wsflv(emé2 3. wheRgCHO B andRedngihg agest def i ned | n
agr eéntnbl h Formul a ®,¢0oRZ1 IS OH NAZ, "NHR* or AS H,
Z2 is O NH, NR* or S, Z3is Oor S, and X represents
a halide and; R* is an al kyl or substituted al kyl.

[ 0093] Alternatively, an am nescbemed cohol

functionalit e | ated usjin ropriate
HPRFTER Y B é « Gefhecin Sicement Wb FRGTOR0p L1 | s
sui t aEiO\éof Hnéljeol%to&sgexe ﬁ%ﬂ'lﬁ‘ Schdh® WHﬂfemﬁfanone derivative

i odi n onate e.g., syl ate or nesylate, or
Gnohmbe rmmd: wgh grauiety aff organgncﬂaﬁlcr@amlrtso suchrhe Grignard or lithium

reaction i s_conyenientl rrled out. b
FeBauh o hsReIBe B AL an ot P Fonhia)@, b Eive derivarives
@lxcﬂ as 1 Tl?@@rﬁgﬂé{‘h %a{%‘flbﬁ‘@é fpidally da@fc@ut fin hQolveht $ick'e8 THF, and in

In L iV-dinethylformam de.” The reaction is typically
sENE Cascls thlataddlttlon efpeinarasestbettrieldaridoern m&m‘@rfh@ ggastion yields.

ggﬂeﬁﬁ%’%b[ Oo[?lé%gﬁgv% hg{é};ﬂ) %Ff(?ljrgrtﬂ&ne%s% ?rggglﬁotr)lg ¢1?§Oﬁe'é1e 5) can be

EGHIREEd Y& PSS 1 afbol Seidioanyitipal dtlfuy ylifle S0 ASldiryethylsulfoxonium
am ne HNRI Al ternatively the same net hodol og t¥1 can, be
y

&u’hﬂg an@@lumythp]@ulﬁ@mymdpetgg]@@m (ggngratgdnff%g trime lsulfoxomum iodide
8 %thfgfs?l?onQMm Wdﬂlg bér %&d?égﬁmf 4) basy}ﬁ%ﬁ Q8Ghaih h dnde in an inert

y carrie y stirring the reactant
sdlvémgnéh sondivertylsiloRidest arthpsraturost GUO ﬁﬁohlteﬂmtmely, ketone G can

e chmneraa s ot e BE i SH s g o, o by
G30L LOHTH N, TS Llﬁigl;léggt haObbisi &'Qzﬂp{hreﬁ e 5 RAE R Snto 1€ corresponding

FEaction 1s typi ca carried room t enper at ur e,
bpdxidebyp tretarht with mrdaﬁmy keagerrtpsmnh‘m hydropesgude er MCPBA Epoxides

hi gher tenperatures an r the pre-:formatj.on of
wﬂnr 8% ﬁl@ﬁg@tﬁ@ Lnsae by e%@%yatllzgwareas’%cprgr g/lth a Swide variety of

A04bHRs, such as cyanide, alkoxides, amines, organometallic reagents, or carbanions

m

derived from amide or sulfonamide derivatives upon treatment with base, to give tertiary
alcohols exemplified by derivatives M1-M6, where Rs, Rs, Rs, and Aryl are defined in
agreement with Formula (I). Certain reactions can be facilitated by the addition of a Lewis
acid catalyst such as ytterbium triflate or boron trifluoride etherate. Furthermore, the
epoxide can be reduced to the tertiary alcohol using a reducing agent such as LiAlH,,

NaBH.,/LiCl, Superhydride, borane, catalytic hydrogenation or any related reagent can be
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of the reducing agent.O Reducing agent jI Aryl- Ny 4

i Ar- Ny R5 HJ Schene 4 wherein R4, R5 and Aryl are
waledosnesdoi n agreement with Formula (1) [0095] PCT/US2005/017143

Furt hernore, ketones, exenplified in Schene 5 by

tropanone derivative G can be reacted with a variety

of or.gangnetal.lic rea ents h as Gignard or .
pﬁdhilevﬁvﬁ%e&gsehééupm Rl By SRctigns e Fm&ﬁlﬂwe carried out at
&?ﬁﬁﬁ:& o 1100 PO IRertt duchla® THIY i dRFIENAL bY 831

Grignard reaction is typically carrie ut
in a sol\vent uch as THF, and in some cases the OH
add|t|o£E$§¢a hydroua-emgmm ' can

ryedct yi el ds. 0096] Al ternatively, Retne
exenpllfl d by tropanone G (Schenme 5) can be coqyerted
to epoxi es L upon reaction with a sulfur ylide such
as di net hyl sul f oxoni um net hyl i de and di nmet hyl sul f oni um
met hyli de, g nerated fromtkinet ylsdle¥on|un1 odttle
or tri ul foni ym i odi Nu
subal¥ s |umhydr|deAry|HN i nert sol vertVist¥h
dinethyl&yIfOX|de at a tenpe ature of 0-40 OC.
Alternatively, ketone G can e converted into an
olefin by a Wttig or Wadswo té%qu£ner-EnnDns
reaction, or by Tebbe olefin t10n. “the al kenes t hus
obt ai ned can then be converte into the correspondi ng
epoxi de by treatnent with i dati on reagents such as
hydr oper oxi de or MCPBA:ER such as derivative L
can be further derlvatlzed by reactions with a w de
vari ety of nucl eophiles, subh as cyani de, al koxi des,
anExgsolesdorgdnonet al | i ¢ reagents, or carbani ons derived
fromam de or sulfonam de derivatives upon treatnent

W th aseO to give tertoalry al cohol s ex@mllfled by

gerl ML- NB, R4 NFRE;5 R6 Argh are Bﬁ\/o&
n Bgr t h™ For muj, ? rtain, Ay N

reactlmms can be’ faci hjtated by h ition of M4

Lewi s acid catal yst suc as ytterbiumtriflate or

boron trifluoridegetherate. Furthernore, the epoxide

can bg re ed t$athe tertiary al cofol @sing 8
reduci tuch as Li Al H4, NaB

el | de ran® cat al yt| Aryh¥ nat i 8ﬁ\%
;

el at ed reagent® can beused, including S?)Ié suppdr?ed
reagents. The reactions can typically be carried out
at tenperatures of 0-100 O6chemes®| vents such as THF,
di et hyl et her, or diglyne.

[0097] Furthermore, the introduction of substituents on ring A or on the phenyl
moiety can occur at any stage of the synthetic pathway, and thus ring A can 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). The amine function may require transient protecting groups (PG)

such as Boc, CBz, benzyl, p-methoxybenzyl.
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G K L MReduction N Exanples for M Schene 5 [0097]

Furthernore, the introduction of substituents on ring
woms/10836t he phenyl noiety can occur at any stBUBEUS$005/017143

the synthetic pathway, and thus ring A can be prepared

first and its am ne function reacted wth a suitable

phenyl precursor in a later step of the synthesis as

show) i n_gcheme 6 i\ whi gh the tropane erPidative P OH

8%e es ring A |ned_Ln,Eo&Qy The- HN

am ne function nﬁ? Neq re transient protecting groups p

(PG such as Boc, CBz, benzyl, p-nethoxybenzyl. Schene

6 [0098] Wiere t he processes for the preparation of ‘

t he conpounds according to the invention give rise to

m xtures of stereoisoners, such isoners can be

separated by conventional techniques such as OH
preparative chiral chromatography. The conmpounds can
be prepared in racemc fo%'%’e&pnd|V|dual enant i on¥¥isN

can be prepared by stereosel ective synthesis or by
r esol [(098h. mhercdh@pmwd@etm the prepsuatioe of ihet eompryinds according to

AT R T i L
é&fv@ﬁﬁdtﬁ[‘ tathhiquadsiRAtdsGRbparatdet dit@l SrothatditigghyaSThe compounds can
(-)-di-p-toluoyl-d-tartaric acid and/or (+)-
o pyeperstinyicemic fommot indigdunl enationwsyicasybe prepeied by stereoselective
stal l | ation r ng t
%’6%%68{% 9L by, ﬁesg}u 18g e[?lgs ocFrﬁ}éé ag Ocl;]an g@ CI%qus?cp 356 tbhe component

éibxtibindfsybybstahddirdradchaique, sadtass médbﬁ‘ﬁ:{tidh sfedibstadcomersic pairs by salt
such as esters, anmdes or ketals followe

fommetien vathasheRticallp astite Wil el e fowkp- t@%ﬂ%fﬁé -tegaricggcid and/or (+)-
@%ﬁb‘gﬁﬁg}i‘%@r&o?ﬁ%o?lw@g [bgpﬁ%ltloh 1 %gﬁg%gﬁ%gg{g? '}% eration of the
Bes bhge, Thecaapalide cafi abotiel @bolngl tiking acthinal ayxibéryary formation of

androgen receptor. [0100] The te n1" refer .
S tpreamare eyaigtes £t b GEAtS ATELP 8 e UG FRigmatographic

égsrafuuﬂaﬁa &al éﬁth@@%%%%ﬁllfa%ﬁept or. A nodul ator may

tivate t activity of an aridrogen receptor, nmay
activate or inhibit the activity of an androgen

M%%%%ts %E’ Use

[0099] In some embodiments, compounds of Formula (I), as disclosed and

described herein, are capable of modulating the activity of an androgen receptor.

[0100] 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 receptor, and or may decrease the
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dependi ng on the concentration of the conpound exposed

to the androgen receptor, or may inhibit the activity
w@booani1sandr ogen receptor. The term "nodul at e" BEBHUS2005/017143

refers to altering the function of an androgen

receptor by increasing or decreasing the probability

that a conpl ex forns between an androgen receptor. an o

rrohatilityathatop SERlPX pRFEH SPTWERD HBY av%%%gﬂ FREGPTPhH éP@ él%eeng““ al binding

Igal?%ep. rl?lbs%mel eln]i%dhﬂéﬁs §H<ﬁdﬁlﬁioﬁ%q H{eeﬁildi‘%‘eﬂﬁe&ﬁdi\%% BBsessed using

androgen receptor and the natural binding partner, nm

RewpeRSelcotionant AaptifitdtmnTahadlbyy (B-Stiatas desswippd exU.S. Patent No.

forns between the androgen receptar and the natural ..
D77 GendieclerreiebuRan SomenPORE-CIsHaR qvraEraRe B 4 gatirty
Conpoté';'imfxp%%% tRevARdHORAN 1d 4Ry tiRNdelfllarMihction of an
decrease theprobability that a conplex forns between

driieogendircogeor. r dtegtom “ardbit hesferattar dderassingi thg gsHrlendynction of an
I n some enbodi nts nodula%i

on of the andyogen . .
@@E%%?PJFC%Q}Y - pElEAALQEED FECRPIN, t&o&plpg}/% g}:'% %ﬁﬁargﬁtloann\glth a natural
ﬁﬂ@ﬂngfplaﬁﬁéﬂcﬁ@a{gyia%ﬁﬂgjy (R-SAT) as described in U.S.
Patent No. 5,707,798, the disclosure of which is
i ncor 9302k ed Therteim ‘lspnipeting’”esscusedrhareis 1sfrs t@byinging a compound

0101], The. term "activate" refer ' easi h
&‘é?]lP?f%daPerF’(?n 8’{1{”& ?aggetaﬁn a%%ernoée:cﬁgtro ié 38%?%% Fh?'ﬁ{ei]&lt tédr %anner that the
bttt carf @FfRES tHeo agtBiafyedsithe dnldeogeal teabystor, f eitiek i directly; ie., by
of ‘an androgen receptor. The androgen recep%or ) )
ntaraetingrivitin wbaéldrcrg@nirmeéﬁoaéwlérprvwglﬁeoal.‘/hh?-u % ntpiagiing,gith another

artner_ or.cat e Vi T « i o

DR ST KRGy ppbPARPoT U, Such “contactin
eapoadmplisieddds edkektettiod, i wond disht @rthelikandin edesh tube, contacting may
receptor together in such a manner the.co

hat oun
waaAlvafonbet compoudandiaadeaeet fereriod eg ghseH e et }n%oijve whole cells.
gh : g%a£ his6Chd %’riaiﬁtai‘ﬁed lc?ygﬂo%eﬁﬁ%l'l NGt Rishbe argd contacted with a

receptor 1tse or indirectly; i.e., by
tathpoumdt inngatertviroamehthiein this ecutext, dre alilighof Aearticular compound to

activity of the androgen ceptor.is de dent . Such
afdRsht A en @gerbg?peg@ra%fagﬁ” 'Sgﬁ%«a, L-f afg? 2@0 T btg,e Qé)mpound can be

H&Efn}ingd 80508 udd6f tek®mpoinds HESho SHAEMOEO Braplek N itPRYrganisms is
Invol ve only a conmpound and a androgen receptor of

htteneptedt For célls angsidé theairganisshonultipld msthode Exist, gag agg well-known to

e majntai.ned or grown in cell culture dis
0t atied i 6 5t Jooao b o oredsilts dh el M, fhegeompounds
GRS bt Nt aRhitéd Yo,0dirétt RRIIL mbdtbRfectiOiR@ANGurh€rous transmembrane
af fect” an androgen receptor related disorder; i.e.

téreiet echnighest Hhedommp Seaninctiag” pan de efer taduingitect eonyaqund disclosed

f the co n [N yi it h . | i AM .
N TR O ———
QE:381) 08 A prédiu itidreo TRt iREistxddsto, arangaricd anl the kompound is brought

to those skilled in the art, to get the androgen ., . .
tagsthst wiith anrandmgen secenior WithHethe SRgs61sHY §u"?h1?,qnﬁﬁfitlﬁg is ithin the scope

ﬁﬁh@h%%%hﬁﬂ”h&““gireCt cell mcroinjection and

ransmernbr ane '
[0103] In some embodiments, a compound of Formula (I) may be an agonist of

an androgen receptor, while in other embodiments, the compound may be an antagonist of
an androgen receptor. In yet other embodiments, the compound may be a partial agonist of
an androgen receptor. A compound that is a partial agonists may in some cases be a partial

activator of a receptor, while in other cases may be a partial repressor of a receptor. In yet
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carrier techniques. The term "contacting"” can also

refer to bringing a conpound discl osed herein to
weowsac36mi t h a target androgen receptor in viROI/UIIN0S017143

if a conpound discl osed herein, or a prodrug thereof,

is adm ni stered to an organi smand the conpound is

brought together, with an andrqgen receptor. within t

he . .

SRR IS HOSENeaT S EABPIRY W8y et hitlssuerpeeifigpaodylatopewhile in other

' [ S satoral ts, a
Qs ik b Run R s bR RRBIE TR 2
andr ogel04] ecelnt ae emhcbdimehtp antandrogeniyeatiptreris sctivated by contacting it
CEEOSo AR BTN S R AR SR SERL Ry be i viv
B 118, AUREH ik r&epRR iPESHRAINNNASE BledontAtiAS B WRhccomplished by
that is a partial agonists may in Sone cases be a

pdministering tthe ompowfd do rtbe dpting subjieri eontpiniighére ceospior. In some

may be a partial repressor of a.receptor, l.n yetagther.
rbofrduh Bt o SHBLT IS G Rainsy 1 E5ERG PlobolifehB e ftient may be o
AREthAL OThe M@l infhyobdQilectdd FuiiBtha cdrRRtAL GP MBS rats, rabbits,
may be a 8ene-spe0| i c nodul ator. [010 c%h/hl one

SHivedl ipigsn f0gsa fatandeery cavatse e@pt, drimatesa swdhyas manksys, chimpanzees, and
t j [t d.,of F . The

R R L S

i n vi {0105] WheAnbther agrepbdrthé resent avleaton fs \direotedttoea method of

contacting may be acconplished by adm nistering the

SEHNAH0E Dy AEGESN) [eGRIYY COPMTEERe eHRcing; thg regeptor with a compound of

ﬁ;gﬁﬁ‘%?f). Li sone enbodi nents, the living subject is a
atrent”hi certain enbodi ments, the patient may be a

mamal[0106he nAnwthbr aspecthef Skd eedsent inventidihes glirecied to a method of

consisting of mce, rats, .rapbits, guine

igaling Rypodpnadion comEsHE ideiHRE Fspatent ied Sl ygpogonadism and
Sl TRABZECR h@ﬁé’cie%?&%omﬁ?\gldmsﬁ]ﬁﬁﬁuﬁi(l)sone enbodi nent s,

e patient 1s a human. [0105] Another aspect of the
pr esef@107hvenfnather sspect ef ttleel present myehtaeh af directed to a method of

SR TR —
ARLBR AL ks Hant fRmBl R3RRterdBVSIRIhD And BdRliHiSeiR td the patient a

a method of treating hypogonadi sm conpri sing
compourtdaidprauledii ent inflicted with hypogonadi sm and

adm ni.steri ng,ta, the tient a _conmpound.of .Fot mul
0y "B, "t SRRl of My Brrvai R@RAGH 5, Jufed fo; & method of
ﬂieﬁtﬁfgt El%rﬁﬁtyainnﬁhlfé@ @oﬁf)riﬁih% addnfiflyiag Rahle Qiatiw:ltt ihﬂio@éﬁﬁﬁrith infertility
than normal testosterone plasma | evels conprising

pad pdmiysteringsto g pasient heamprynd&f Formga (Ror mal

testo ne . i j h j
Con'poiéllgbg f F@P%F@aw %9 Hhd p‘?‘és@ﬁﬂ A ehford € dRRLEND & method of
modulating spermatogenesis in males by administering to a male patient a compound of

Formula (I).

[0110] Another aspect of the present invention is directed to a method of
treating erectile dysfunction in males comprising identifying a male patient inflicted with
erectile dysfunction and administering to the patient a compound of Formula (I).

[0111] Another aspect of the present invention is directed to a method of
treating andropause in males comprising identifying a male patient in a state of andropause

and administering to the patient a compound of Formula (I).
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[0108] Anot her aspect of the present invention is

directed to a nethod of treating infertility in males
weowpnissng i dentifying a male patient inflicted/vub1005/017143

infertility and administering to the patient a

conmpound of Formula (l1). [0109] Another aspect of the

pr esenty{k4vent, i.s. . dLre of, .

nodul altoll% spéélrn ?r)g%elcr)gaes ééglcgitﬁl% ﬁ%ﬁ%érﬁgi&g%}}l i (shtreecrt?dnéo a method of

t tocatingeendorpatriosist inafematse aonthridsfngFaentifying( 4 YfembR1gdlent inflicted with

Anaqt her  aspect of the present invention js directed to

LOemsBipsisrang pdminisferiag todthe paic a compershof Formalad)-

conpri @i id wfoyi ' i nfli Gt '

croet i ey st oorict B JRIE PRt hvbdtich, LA 1y o method of
dreatinp alysphredni#on rfeinalef Ic))mp@i@ihgh]éieﬂﬂfgiﬂge' i fﬁmgkbcl?atﬁﬁt suffering from
the present. invention is directed to a thod o

PafeiRs B R0 ol PRI O FeRTHADNg a

mel e palifnt iAhothep (Ap&:t Vf ﬁﬁ@%r@%@%ﬁv%ﬁg? is directed to a method of
adm nistering to the patient a conpound of Fornula

(treptip® Waginistast e fenaalgre compifising édgntifgiapta iferualatpatient suffering from

PR EFES il s TRh e b P Ao RBRERES i (O]
infliqoersiwi t AneiRe Ehdct AT e %1@%6%@ {ﬁﬁﬁnﬁbﬁ riis n(ﬂlrr]éc%dt Re a method of

pati ent a conpound of Formula '(I). [0113] Anot her
desting sekual haropsad sdiserdemsvien fémaled soniprisiogeientifying a female patient

D PN N p—

dvspargni a and adm nistering to the patient a

conmpound of Formula (1). [0114] Another aspect of the
pr esertP1i6ly enAngther asprict od'tibe Rreseat yeventign gf direstedi toga method of

Al [ I i 8i [ tEvin f.emal .

NG SO (el IR ASi6R0Mh B! SR RRoPORRY Fpale patien

timiciedt with tsexuat ongreniid dizbrdeo ant ladmihijterih® 1d She A& compound of

eg% f the present invention is directed to a

ﬁ‘é’gﬁ ( (_ treating sexual arousal disorders in fenales

compr (619 | IRAbMEY bAkeR of B R RRhiibATiS | ileEfla o' B method of

sexual arousal disorder and admnistering to €
prztiirgndisardesngfdimdo of meles mouinariging .iddifiifg aAnate patient inflicted with a
spect of. the present invention.is directed to a

AEBFGy obfogp @_55 Eﬁ@ﬂgﬁm toafnaa%tﬁan&a aPaBpweof Hogmula (D).

femal ¢o118pTPr ARbIREr a§RRE ok Yhd Qbrés_eflﬁ ‘f@eﬁti&‘?aé &fMected to a method of
inflicted with sexual orgasm ¢ disorder an

Adrmenad treplapgment thexappatangprising cdemtitiing! 20patient ninl aced of hormonal
g‘::;?l%cg[nce%} ﬁ%ra@?féx?ﬁa@&%sﬁ’%%tng (%(f) tltlehgatpe;l? g%gltnplo{l]r\l/(? Ql‘ Formuls (D). In one

embodiment, the need for hormonal replacement therapy is caused by orchiectomy by

surgical or chemical means.

[0119] Another aspect of the present invention is directed to a method of
treating cachexia, HIV wasting, and critical illnesses in which muscle wasting is apparent
comprising identifying a patient inflicted with muscle wasting and administering to the
patient a compound of Formula (I).

[0120] Another aspect of the present invention is directed to a method of
improving muscle strength in conditions including muscular dystrophy, myotonic
dystrophy, glucocorticoid-treated asthma comprising identifying a patient in need of

muscle strength improvement and administering to the patient a compound of Formula ().
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treating disorders of libido in nmales conprising
identifying a male patient inflicted with a disorder

w@bBoositd3edo and adm nistering to the patient a PORPS200g017143
of Forrmula (I). [0118] Another aspect of the present
invention is directed to a nmethod of hornonal

P SdBTER o NSEAEY SO SRR AR RS & metod of
Qﬂﬁ"ﬁiﬁ‘% a1cB8hdifen k8etiBe iR IheYrow &Qﬁﬁﬁﬂg df rcbntIBilty; short stature;
(1). Tn one enbodi nent, the need for hornonal

rdeysroeneorte ddmsitypyssi mood Wisedddny inshehng tickmf vissll being, lack of vigor,

surgi cal. .or. cheni cal ..means. 119] Anoth aspect . of . .
et Bl B o APREG: B B SRR a gt ipeired cognitve
tn@dions dnElREHRX v &balHiMeNEs ihd Spafildnfefiory:C aburbliétA8R8Se disorders,
i.n which nuscle wasting i's apparent conprisin ) ]
ilgdnding Alpkeizeradiseage, Mitd p@gr@@orwmwmmw@lg,swwg body dementia,

b 0 [ th i ent und, of . For nul . .
AT R Bt B RSPl PRTRRS i iRty Brstpidemia
dilfepicRibsi) andnedrhigduled depandemi dighéetes INEDBM)e RaitdioviaBeular disorders
conditions including nmuscul ar_dystrophy, nyotaonic .
dydudiggniut gety digutsdt fo divaettensiope ForeniaRyraTreantisegshgand myocardial
i i fying: i.ent. i.n..n f | .en e n
SBILGLYURS, R G USSR Golrising ieniin o
patippalinflicedd with ratilleas( bje [0 1R cbnditiors and paailinisttrihdi@o the patient a
present invention is directed to a nethod of treating
QO’E’B%‘F‘W&?@@E%@}M fromthe group consisting of

sarco i»; fRai ; I ; f .
densi It[r gf%zgss; Aﬁn%ﬂgglyglsp}gfggrtgé ﬁ%o eg%l ilﬁogﬁflé\%amodflg\%%ﬁl to a method of
Ipedvienting ar keonflitwngeelectechgfeom ither i grauy | donyistispdefedsne density loss;

tiredpess, and ,nervqusness;. depressi on;. I npaired )
SBSRT R RIS GREETHs PR Y SR Ay IPIdsBby igsclerosis, and non-
$iRalih depBBAERE YiahReyr QWW Srli0aduBe HErders iH@thﬂ?nlgypertension,

Al zhei mer' s di sease, cogni tion inpairment (MI N
cespngryosieyy diseasat and myaedrdialgst fabioneohssity|and gnestrte agncer, comprising

e A e
gefeandedipeinabet g @PV) ; car di ovascul ar di sorders

I ncl udi n% but not limted to hypertension, coronary
ar t er YOI3$ eas@notherd asppetc of dhalpresent insiention apekiteptpd to a method of

T - ar ' reni a.. copprising. . ..
S5 e PO BRGNS o 000 AR AORNLEELE PR fonsiing o
shebal, ciandirtient) Sfuacttbnal siatiss hedlihnpert&ptioR £ afd obpditurities, comprising
compound of Fornmula (T)..[0122] Another aspect of the

gf}%ggéﬂleg iInDEIROf SIESITE Ay Buproyementainat kget ene of said parameters and

BEAKENE:OARE Bt A QOmBEL RS HhLATYL e, aroup

consi st 0 one denstty 1o0ss; xerophthal m a;

met ab@0i24] di shuiltlensther aspbetdifitle @ysskntpindaition, is directed to a method of

at her osgl erosis, and noninsulin e e )
elaying the progression of prostate cancer comprising identifying a patient inflicted with

prostate cancer and administering to the patient a compound of Formula (I).

[0125] In some embodiments, a compound of Formula (I) is particularly
effective in treating certain conditions in male patients. Thus, the compound may be
administered to the male patient in order to treat one or more of these conditions. In
various embodiments, the condition treated in the male includes infertility, erectile

dysfunction, andropause, and disorders of libido. In some embodiments, a compound of
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dependent di abetes (NIDDM; cardi ovascul ar di sorders

i ncl udi ng hypertension, coronary artery di sease, and
wonp@satsdsrl perfusion; obesity; and prostate cCBCIVES2005/017143

conprising identifying a patient susceptible to at

| east one of these conditi ons and adm nistering to the

gﬁob’igg‘ﬁg G? gp &ﬁg&lgﬁfgrqﬁﬁe &g 85? %t‘glt Eﬁg) % @%é&g{e spermatogenesis in

it hede pdtichirproving a heal th-rel ated quality of life
parameters sel ected fromthe group consisting of

sur vi vil26] rrpéll retben embodiotentned compowsd dfelipmiula (I) is particularly
P egft . on opportunj.ties,

& VoK e B0 LRt Oy PP RRBI) HBRE e WolBound may be

SainfinRer &R GieSfeiath ﬁedﬁhﬂ B bRlet B tregt ddtoaot£BE tiRse conditions. In
conpound of Forrmula (1). [0124] Still another aspect

ofarione gypkedimenisnbat ¢apdition @cpledt 8y the fnade Hoeludes endometriosis,
d t [ t r
R DB Sttt BEGREF e SAREPLESHR! (i 0%
and ad[mlzrnst ellh B t@bbditeptal @hipoand offPomtnda Of) o heuddaninistered to
0125%1 In some enbodi nents, a compound of Formul a

&ﬂ?atﬁf@t Bt @réa|e£fﬁ¢t>h°€f19@c&eplaéem?n treating certain
condit I Ny, 5OMR ..
adm ni ? gi?led to tﬁelﬂ% lgﬁﬁgtalc-égn %lmrl]ai g?ger tgwr ezi;?%o%gmmstered to
or patiere iof ordhe $@ imprudiet inostde [sirenvgthi oBer exdmysle mért sompound may be
t condition treated in the male includes

‘{E‘PBP{SFF‘? A habERt e neRs P HEPTOSAIeRt B 815’5%1% Stregglh due to muscular

I cHRIE Jrent conmpound

ﬁgéﬁu%r glﬂcl%lé Prgéyn%%gy’adgm ni s(tngggigc% 0 a ar%ftahlngCl patient in
or der [ﬂ&ﬂoduﬂmbm sppbodivieniy e vesipsund of Rernmula €) paetyi teradministered to

ISP P QR ) IEPRS L Dl BRI 6 e pArameter such as survival,
qﬁ@qiﬁdeﬁm%ﬂcﬁoﬁﬁ@pam H@aqﬂhqﬁ%&pu&h ad obp@rr@ﬂﬁa%ound may

be adm nistered to the femal e patient in order to

treat [@h@]or hbpee eibediesst, esnuippimhef Formulafl) supy be administered to
SRR R obind S0P b BBE T S0 R Be prowression of e
q@mabcm@msal di sorder, and sexual orgasm c disorder.

[0127] In one enbodi rrent, a conmpound of Forrmula (I)

may be adm nistered to a patient in order to effect

KLARAS . EER! [0128] In one enbodi nent, a
wrrpvunﬂ—oﬁ%—a—%l) may be adm ni stered to a

pati er013¥] or Gernbibet aFyeol ethemedent dischuglehreldtey to a pharmaceutical
exanple, the conpound nay be adm nistered to a patient
iSOmPOsiHoBS cqm@}?%%r?ervmlﬂlom%%y eacgentahlgt sirfpGe qckive agents, carriers,

'ﬁfﬁl@iﬂ% 2LxYihis CRBYoth t%%hﬁ GYPEAGR MgerE, film forming substances, and

ucocorticoi d-treate
coa’ung 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 like may
be provided in the pharmaceutical composition. For example, sodium benzoate, ascorbic
acid and esters of p-hydroxybenzoic acid may be added as preservatives. In addition,
antioxidants and suspending agents may be used. In various embodiments, alcohols, esters,

sulfated aliphatic alcohols, and the like may be used as surface active agents; sucrose,
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[0129] In one enbodi nent, a conpound of Forrmula (I)

may be admi nistered to a patient in order to inprove a
wheabtiis3sel ated quality of |ife paraneter suchP@EBUS2005/017143
survival, inpairment, functional status, health

per ception, and opportunities. [0130] In one

enbodi nent, a conpound of Fornula (I)

ghiose, stagtosel tstar@h, marystaizer e sellwoges emaﬁ@ltqlr olﬂﬁlﬁr @algireus  silicate,

cancer _in.orde h

PR Chrn R, PR PPl 08 BBkl (e gpmigum siicate,
BileiuRer catisfRed, , sddi@nprheigehrbdhsie) Qﬁlﬂilﬁnr hbfa[togm t phaphate, calcium
phar maceut i cal conposition conprisjng

pﬁpgxm@bylc@ﬂlu&QS%.@@éﬁheabk%ﬁ@M P sed %%?’i%el&@ae‘ﬁﬁ%ﬂesmm stearate, talc,
RAGLLES St i pée m f ?8 lu$ LN $no ﬁriggtagérﬂg &QS&E Sil, olive oil, sesame
stspensi on agen f orm ng su nces, J

ellapednait adlsiseyantay, bousal Es{)ﬂﬂ[ﬂpaﬁﬁmmlagdzﬂ’uemedﬁbmﬂmd; a&ellulose acetate

conmpound di scl osed herein ccept abl e riers or
ﬁhﬂh@]@féﬁ as g @,enyﬁg/}ea%fe@]pgr@oh)ggatgrsgcb\ép |ceﬁli]8§ﬁ1 OF Suganeor methylacetate-

e Egﬁﬁgrcb (%gmr@f rr%ascae ﬁét}ﬁfggf@ogﬁﬁﬁ Cliégerﬁa}é {)ﬁﬁsée%@rmép%nmbﬂ agents; and

Plaeticizdrs marhCs. esteEp]sﬂwllates Bd (he9Be payvibe wshd s suspensmn agents.

I ncor por_at ed ereln reference in |t epti

Pr eseh‘é’?ﬁ ves 1&g I | gggaceﬁ%ﬁ C°§‘Wé’§{ ORer ’é,efers $¥% a mixtre of a
g&%{ﬂccﬁ§clo§éd%élhnﬁt@9@1@f ShenfiB8l doRghonkis, SRY alanlluents or carriers.

pro d I'n the pharmaceutical conposition. Fo

dkephireacewitialienositive facilitates adhiirisaation ofrile @gﬂm@ddﬁ an organism.

RiS AR Ep Y SRR o8 R BESEPLIE: yy ot
S edral Anj¥@drO UsereBROParBithsl, JACedpts, adbindtSition. Pharmaceutical
sul fat’ed "al i phatic al cohols, and the |ike may be used
agmsqmﬁwecaacqlsw@ ehjained by sercipe oHPOIISSVith Morgac or organic acids
st%&/ c?roX}?l '{:i%le% 81%%20211118%%}5 %ffﬁh% %l:ld Inﬁtﬁ@tamd phosphonc acid,
li’f%tﬁ@%dlfoﬁﬁi @01d,| eﬂ’famtﬂe’omsmaidb @tﬂomeﬁbsmﬂ]ﬁommnacsdl sad:laylaaq acid and the
cal ci um carbonate, sodium acid carbonate, calcium
hit8r ogen phosphate, cal ci um car boxymet hyl cel | ul ose,

and t E@iﬂ ke fRY (§ us ﬁs?&ﬁfék R @ﬁ@rﬁl’c g&%e”}ha‘c facilitates the

st ear tal ¢, hardene and th use
ascogiRatidn 0§ aagempsund dtoneslls ool fissoks. veFam bxarspls adignethyl sulfoxide

ePMSBr o ety WiEE cobetm bt i bcHipizs dhg e ISt iany organic
QGﬁEXﬂdSPiEtOQﬁ%@ﬁIE%*ﬁ@ﬁﬁéQBPﬁrﬁo ygibmas cel lul ose or

acet at enet hacryl ate copol yner as a
der i vd0134¢ of Thxo lbyrani ﬁ@aluerréydd:ﬁ“measbdnwgl stm;p@mdl dhluted in water that

PRE sl 2y Co@PhuEh e BTt g el ST e BRal fotive form of

%.r B TsG R His&ﬁ{/ed:ﬁ%"ﬂﬁ%kéd' s%[h’uoh@ hRMAilized 8s Eﬂl&én'tlsr @ the art. One
a compound di scl osed herein with other chem cal

compoménussd nféiredsoldiion énplwsphate hnffered 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.
[0135] The term “physiologically acceptable” defines a carrier or diluent that
does not abrogate the biological activity and properties of the compound.
[0136] The pharmaceutical compositions described herein can be administered
to a human patient per se, or in pharmaceutical compositions where they are mixed with

other active ingredients, as in combination therapy, or suitable carriers or excipieni(s).
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The pharmaceutical conposition facilitates
adm ni stration of the conpound to an organi sm

wovhosiip3el t echni ques of admi ni stering a conpouPdI/E%108$/017143

in the art including, but not limted to, oral,
i njection, aerosol, parenteral, and topical

adm ni stration. Phar maceut i cal ositions._c al.so
Bechsiques herdfoppulatien end @dlawﬁr@t}ﬂeenﬁ}etq@mmap ?ﬁn the gpstant application

??m ﬁ)uﬁ? llgs‘R%H& &P @*%&&Qh@%‘l %c%ﬁc% » Dk %rbﬁgﬂlﬁg Co., Easton,
ac uri c aci, ric aci sphoric acid

PRt hemeditldnpn®dn. aci d, et hanesul fonl c acid,

-toluenesulfonlc aC|d a|ICI%I|IC aci d %ﬁr)}dthellk

[0133{0%3ib. t eyHiablsonich f adiisiiation Tafe il oral retal
{rgﬁﬁnﬁcﬁgﬂl | o gfcgf tope 1ﬁt@§iﬁlﬁpoﬁtﬁﬁin§é@raﬁgn a ﬁaﬁ’é‘fﬁ&‘dﬂ daéiMedy, including

or tissSues. For exanple dinethyl sulfoxide
{ibBOsculsr, autsmbamootsy mxtavbmcmd1n¢1amedelﬂarasn3|ectlons as well as intrathecal,

facilitates. the .uptak oun

et dgrpenBioula U ey Tt RS F SR APy He compounds

%l 51§§ '% adﬂf?ﬁl‘st@?ea BNehERE of QOREsINESreiabd &gl Fortva! ﬁ{cludmg depot
at di ssol ve the compound of interest as wel | a

HiJablohs zcsntdhle thingisogills atransdermal (imcluging elpctrateansport) patches and the

und, Salts.dissolve buffered ol

GRF L ong S it B8 i SR BB b pP AT Fre.

buf f ef@dsgol urheoPhaﬁnd@aﬂmhafomﬂ@umﬁg ed Hel pﬂa@erbeﬁlablﬁﬁan may be

it mmcs the sa condi tions of human bl ood. Since

pahffaetused trsadawn@b that d¢ itselé kppwes 8., dbi TeRRh of convstional mixing,

g 1559 gglltg;: gﬁtalng 8’? ihg,. ({r fefn%lgg 9, 1g§tg}-ﬁg, f%&@%ﬁﬂqﬂ% %h%z{éﬁﬁlaﬁﬂg entrapping

oPhY el et Ecabdsy accept abI e def| nes a carrier or

di  uent that does not abrogate, the_ biological activity

and pl¥38}t i e@aagpaq%c@owglonf ofengise TReaccordance with’ the present
85% [LAGE Sk CRlay CBEP A RLE 1%6%8ﬁ{7&?ign£‘le rn?érﬁ‘lelc 3%} one or more
adm ni st ered 8 human patient per se, or

physistegieaily aedeptabrmcmws mmmpﬂsmgeertcﬁ[ﬂyntaraad muxémnw which facilitate
ot her ac(b‘%ve i hgr edi entdcé as i n conbi t|on

Biocetin e eeiFicgmBodR Rt HPRARTIRY ath ﬁ%ﬁ%gﬁ@hammeﬂmaﬂy
i’ﬁf kcﬁ‘fﬂu@ﬂlloﬁqgd@&ﬂh&i’t%bBﬂEﬂquuf%foftahﬁnﬁmﬁiﬂ%séﬁ AREof the well-

tant applicati'on may be found in "Rem ngton's
Ehmmhnmum karSerse mmdbexcipitviis knapbblusechaswyit@ole angas taderstood in the

PA, 18th_edition, 1990. Sui t bI e routes of

inf-& E{]]%%H”rn&f’ @har?lﬁ?e‘%lﬁéﬁeémesf A8P\fde oral, rectal,

trans al , IjRRibR! carObe dﬁl’%ﬁ‘e&éd Nal coaBhtitingt rf@frhsp Neither as liquid
parentera deI Ivery, inclu i ntranuscul ar,

smlbthmsamemqunsmms,r @Jﬂérfemss suitableafes dolutian r isngnsasipe i liquid prior to

IIIH?‘?t’e‘i’ﬁe Ior F%ﬁ smr*sht sllgﬁigg Ia%,)(%%é}erlltm & ggnt rarﬁﬂl a&/ater saline, dextrose,

infinRb1 Aftose] IitBRROBIGS, Sediual gl@talﬁﬁlt@%féﬁr&t Byd@dchloride, and the
sust ai ned or controlled rel ease dosage f or ns,
like! dripdditiers pﬁqlesued the injectable pharmaceutical compos1t10ns may contain minor

amounts of nontoxic auxiliary substances, such as wetting agents, pH buffering agents, and
the like. Physiologically compatible buffers include, but are not limited to, Hanks’s
solution, Ringer’s solution, or physiological saline buffer. If desired, absorption enhancing
preparations (for example, liposomes), may be utilized.

[0141] For transmucosal administration, penetrants appropriate to the barrier to

be permeated may be used in the formulation.
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i njections, osnotic punps, pills, transdernal
(including electrotransport) patches, and the |ike,
wo enosprsbonged and/ or timed, pul sed admi ni strapCDOSHD5/617143
predeterm ned rate. [0138] The pharnaceutica
conpositions of the present invention may be
manufactured in a manner. that is itself known

by meHM42f &@ﬁg@?qepm?éﬁorm@th@s fori @g@}twh@jmlmstrag ion, e.g., by bolus
| at k
%ﬁ%ﬁég lﬂrg%olghlrdl?&%%s?g%%f 'rllﬁ@udel ?é{)?ﬂg 's&%go%?g% Zlgé; gég:ﬂlg compounds in

WekB 9 luble db R C adtitioahlly @mpeﬁsmmsmfshé a)dtwasempnunds may be prepared as
accordance wi.th the present_inve t i 0

INPrORTIZE Qidy INiectigR vRTPERSMmS JHilshle 1p@g ﬁ(gn‘rg%f)r ?fgl?igles include fatty
& tﬂsyscdcﬁlag?és%ﬁ'le C?ﬂ af Sﬁﬁf Q}Eaﬁwm‘fs sHﬁi Ss GRBRA, ?rdgﬂfruit or almond oils, or

exci prents and auxi 1 ari‘es aci I'l tat € processing
gfntlidme fatty iaciel esperposuchsasiathyd qleapar atiglyosrides) chlipesontss.  Aqueous

used pharmaceutical ly. Proper forml on is de endent .
INASHOR hBISPERFLQNS o Ay FPTHALY F‘i‘?%t%]ﬁe% h‘?ﬂ@éﬁ IEERIS ¢t ?h‘élSCOS“Y of the

E%Iﬁ%v‘@uéheg{){lidgﬂﬁ Sarb®RrhbiflBeclRte L3cebibd1 S5 &x@ﬁﬁ [@ptionally, the

as suilt and as understood in the art ‘e.
susp&mmmgaxa alse cPhiammwudteble istzbilizsts aragents tadd meaSF mﬂmlubﬂlty of the

ect bIe nventlon s
i G Prsprane” of MefBRUREPURR! wiRid; Sopputations for
ﬁ’éch@m ﬁafl (H'e %@séﬂté@ n QlinitS U5 HLB SfoPR, 1. il Winthodlds06r 110 multi-dose
I hj ection, or as enulsions. Sui t abl e ex0|p|ents ar e,

mntamearanmlél anaadded mamrvaélved eThe censpasiions tBpy take such forms as

I
PG GRS P oS oy BmBtEeg in” Bl HolERT™ i bl ey contain

il dr§ Gloaltk Sudhhay sileseidinaC stabitioiiig asid or d@emng z(ganttsaIA(ltematwely,
m nor anounts of nontoxic aUX|I|ary subst ance

the agiive inggediedrmay, bp i privdes dpiy fergearsdiution dVlfIh% S\llrai)ée vehicle, e.g.,
g‘%{élp&ﬁ%%é% L‘?;atglgﬁgfg}é@ e buffers include, but are

_ _ S solution, Ringer's solution,
or hphwane] OglEtﬁtlorslahdrﬁtmshuﬁémrtheIdomjmanalsedan hbsformulatcd readily by
enhanci ng preparations (for _exanple, poOsQ
@@n@mug e @ctiyqaampounds Wﬂthdﬂ@%%c@%wa”g{mm@? ghirtsfy well known in

r3fdsSe dﬁ'ﬂ t%ﬁ%l?ttffe E(fl'n{u&ﬁldg AFHhEMvERI RIS TRALEEEd as tablets,

Je use ormu 1on.[0142] Pharmaceuti cal

f)ﬂ)lsmliagwsp rapdutes, pquidst malsympm siumasawspnnmmsgand the like, for oral
bol us |Q£ect|on or contln i nfusj. i ncl

% & neticghdo e repte C HMace %lmgpqr?{uons for oral use can be
&@t‘éﬁl@d%?l é&ﬁlﬁnﬁl%rtﬁé bl édrﬁﬁ’kﬁinkﬂ witH SRRNStAREntO bplidifilly grinding a

active conpoundsS nmay be prepared as appropriate oily
rﬁsﬁmglmtwumdrmomsng Sm mudtire of igproyules) & rwﬂmwstal@ip auxiliaries,

v S | fatty S._suc esane

ge %ﬁé (g ta a{)ﬁ{% ngl lgts ol cdﬁaggg cheS;b e LHtSabge %{bcg?l?rgtis tareo r11r1 particular, fillers
éﬁdﬁ%@@u?ﬂ:‘s SinclR8inSMAdERL suerdse] t¥nffol bresitiios; ceHullobe preparations such
et hyl ate or triglyceri des, or | i posones. Aqueous

as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, gum
tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating
agents may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid
or a salt thereof such as sodium alginate. Dragee cores are provided with suitable coatings.
For this purpose, concentrated sugar solutions may be used, which may optionally contain
gum arabic, talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium

dioxide, lacquer solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or
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I nj ection suspensions may contai n substances which

i ncrease the viscosity of the suspension, such as
waeasanmsear boxymet hyl cel | ul ose, sorbitol, or PERUSHNS/017143

Optionally, the suspension may al so contain suitable

stabilizers or agents that increase the solubili ty of

the conpounds to allow for the preparatjon of _hig

oigveant may be addndieitemieblelo AigEeicoNENgsdpT ﬁdﬁ]ﬁé%%alﬁeﬂ OFrHyChafaCteﬂze
S i

i*agffér%r%ﬁt Cl%l?Itl c]ﬁ H%iogl ) nlgt%élltcﬂgg égﬁ% %ﬁf g&nsegd g;e d pr ser vat ?@%Cgﬁtrated susar

Tomtiom st theo nsedrrawhlbh kmag uegtichallyrscansais ugpe natabies , talc, polyvinyl

sol ut.ions o ions i il ueous. vehi cl es .

RO e SPERGY b RA Y St S loloH AR foRideg fageer solutions,
! t be added t

e e L

cloniabletsudri drageasi dohtimgssfor idebtificatiohios lte charagferizesdifferene combinations of

pyr. ogen- frgg wat er, before use. [0143] For oral

Ao eiomnoRps §AsCSt he conpounds can be for mul at ed

readi I Ulzﬁ? Copfﬁ)irﬂl'aé’éht&ﬂe%@ﬁérhﬁ&lscﬁfﬁ@ﬁ WAl Deided orally include push-fit
pharmaceutically acceptable carriers well known in the

aapsuldSumtdemfrgela@ns aewalbhe swfmedgdmwn@s nggfidetc gelatin and a plasticizer,

é‘é egqt !g gertlo %ri)ltoggl g%glf}}a tggpbslgf rdlafl r:%:Ioln azrb g pre%gl%g ihgredients in
aBhitthe \bﬂﬂkﬁuelfs%h a$ Rktoké) Qﬁr&lek@ﬁch)és Stafthbs, @Rtl/ok mtﬁiﬁants such as talc
treated. Pharmaceutical preparations for oral use can

loe magnesive dtdgiate anbiaptinaaliyn stabidizesse o 61 Gapaeswiherpctive compounds
Sglﬁ)alsylt I(Bjﬁ, 8%%861% B sud @B(ﬁe%nl%l énlﬂtagfe l?cﬂll&g sfict &9 lfétf}) s, l%qtuld paraffin, or

proc SS ng granu

@@didnﬁblﬁéthylaﬁ)é glyaolsi |Ih8erdldﬁi:b;n stabitiirs gl bé (add)ebi aiAlil formulations for
tabl ets or dragee cores. wtable exmg are, in
oz piwinigirationjshpwld be 4y dpsages Wifgble for suh p rrﬂﬂrqtlget ose,

Sucro n 3 t
1@1 spg nrélﬁdmfﬁfadﬁl%perét% th%%b%ggtsng;@gg 2:{111’% tfrl?ig)gm of tablets

such r exanple, naize starch
®F fozehges ;foxtrmﬂaeé iracmiv;antgniahmamnerg um tragacant h, net hyl

gglr Lgi@f@g hyi r OX @Xt&cgﬁy? %L (éig(lplif q?gsﬂ%&ﬂupaf fq?dlﬁ% according to the
E)P \éﬁﬂt m{'érﬁfé)ﬁsdré %QnYéﬁhéﬂtlgt(ﬁQ(/él%& ) tl?@ﬁﬂﬁlsoﬂ@i’ ad18sALPRY presentation

as the cross-11nked polyvinyl pyrrolidone, agar,
dirona | fyéssindzesic ipacksr or asallebultzhler with thechseasfsodiutiable propellant, e.g.,

glg')c%ilqr}ﬁ ' ﬁogg?e eq%lecor ¥ glugio%%gﬂlter atcﬁ&lg@éeﬂa?fuoroethane * carbon

I dd Wh@i%hltﬁ@l&:%i@dlnm Edle ORY pRRki@RAl deYose PiHealoBage unit may be
gum arabic, talc, polyvinyl pyrrolidone, carbopol %

pioteymtrm} Ibarrmogﬂmcﬂ val‘emtsb/ ivel 2 metated amowitd &apbd@am cartridges of,
sol ut and. sui.t i.c solye

ik RS e R o Sh RSy 2 B8 Rrfliof SO filling o powder mix
todt it cBdotnpRiin dl ERd € Suiteddd pavetier bede suelend latios@di grcRr to
characterize different conbinations of active conpound

doses.[0FGH t hFerthsnrdissdased dstrim gt variads nlhganacsyiical jcgppositions well

¥wgebnglst§9 ph}%ﬁ&&uﬂ@ﬂ 2Rt fo? nfi‘i s Y thaP %élhﬁe QH%@J@Q! Qntranasal, and
1ntraauncu1ar delivery. Suitable penetrants for these uses are generally known in the art.

Pharmaceutical compositions for intraocular delivery include aqueous ophthalmic solutions
of the active compounds in water-soluble form, such as eyedrops, or in gellan gum
(Shedden et al., Clin. Ther., 23(3):440-50 (2001)) or hydrogels (Mayer et al,,
Ophthalmologica, 210(2):101-3 (1996)); ophthalmic ointments; ophthalmic suspensions,

such as microparticulates, drug-containing small polymeric particles that are suspended in a
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pyrrolidone, carbopol gel, polyethylene glycol, and/or

titanium di oxi de, | acquer solutions, and suitable
wo@er@anisesol vents or sol vent m xtures. Dyest ufPGI/082005/017143

pi gnments nay be added to the tablets or dragee

coatings for identification or to characterize

di fferent conbinations of active conpound doses

lquMQanmaneé@@L@p%m Ap e SkrhtRhsrsagpli AV(DP-br (19949, lipid-soluble
rﬁ ions gfs,tﬁ% etgagl‘f’ga ;Cf;’r‘zlpégol ©R dsmag]fez 5’ ? (%892 291%1 microspheres

{Nlaﬁiehﬁl Zekicols el 68(19[1%@&? ¢19999); Sz@fdbbdiulhr inkbes. All of the above-
push-fit capsul es can contain the active, ingredients

Imen Heedee (ences, GFe IAPPERAICI ReREiR §Y reletegee n B BHIStiey cPHch suitable

ﬁ%arﬁlta@&ﬁﬁglsfonﬁﬂﬂ{lgﬁs dr H{dsf;@i%nsalﬂﬁl%@fe% a){)ﬁ ufilted to be sterile, isotonic
gnesi um stearate and i'zers. In

anf buftapd fdrembilithend cdsmfoet dihapnanmiﬁcaiwnipesiﬂbssﬁir }'mnhnasal delviery

S aeR ieS b SR 50 i Prespcts masal

?&%tfo‘n@ Bo e §Lﬁ@'ﬂldlﬁt%ﬁﬁ10€%\f Remadedidry Mtlonf °A§“dills%§dsed‘§n Remington's
or al m nistration should be i'n dosages suitab

Pharnmummcah Stiehstsy a8ihoRd., [l\d)acksl’u‘tﬁrshlﬂguecalEaston PA (1990) which is

iR e B (e oG R U P PO H GRS RS Hed im the art
E@ﬂaﬁ@ foftahlaB6Y £t $dsBbf@NanprbRAMIPIsbRic, %H@tgﬂi’(ﬁﬁ‘r‘éﬂj@ maintain a

for use according to the present invention are
pdmfehb ¢ntd.§, andl mostr @ftbm ands prefarahlynindludm ammgmlalggpwyvatwes and
r[{erﬁpe]i?ah%t (h'gg sfgébqg] J\gf% 'T{r:glzag?ut cgf l&‘gﬁlulatéo ourI in%raaﬁrlcular delivery
Hicﬁfdlb%ﬁﬁﬁh&bh@ﬁrﬁi@hﬁﬁd’iﬂs fok tépi el applidakion Qﬂﬂiefh'aﬂ eCommon solvents for
di chl orotetrafl uoroethaiie, carbon dioxide or other
suphreael dorgraations inhedecglycerigrang WH&ssuri zed aerosol the
dosag t
ol VEOr &igj W@Fe%% ap%%h&{ Ha eaﬁjsobt?/ eiéb"ngﬁél ﬁ?'égfj‘ll?lt Ir%ctéf‘wrﬁ%és‘?nons such as

supposit@ith af iretefititn erfetnase. AN Cd)lfthll&ir%f cadvemtivgiaf ﬁd@bﬁltor;rﬂ)ylses such as
be formul ated containing a powder m x of the conpound
%F??@aéugﬁqré’é’lleégb&ﬁﬂ@?s base such as | actose or starch.

[0147 01&9 éﬁdﬁﬁlnoﬁ)e theh ﬁfrﬁuﬁt@&? Jea iRy S1?1rgV1ously, the compounds

phar ceu |ca conposi tions we nown in t
plagraisc be foroadlated ts faodepos psepamﬁbni richdeng ntiiem furhmrations may be

ranasal, and intraauyricul ar iver ui tabl e
EHORTGRA B GMDIHBLER s S gemrHRT o oh TR peularly) or by
ﬁftttamugaﬁﬁﬁﬁfj S#fohCalThe® ”R?Séxta}rﬁ[bs thO cotdMolARE Mg be formulated with

del'ivery include aquedus ophthalm c solutlons of the
autablﬁepdmnpm nxjhydrnplvmcemamalaskﬂf@ dxemple suahemslsion in an acceptable

FHER BR3xpidnet Rt o BB e RORP afboel i et dnple, as o sparingly
M uble Rt ht haI mol ogi ¢ , 210(2):101-3 (1996));

opht hal m ¢ oi ntments; ophthal m ¢ suspensi ons,
[0150] For hydrophoblc compounds, a suitable pharmaceutlcal carrier may be a

cosolvent system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible
organic polymer, and an aqueous phase. A common cosolvent system used is the VPD co-
solvent system, which is a solution of 3% w/v benzyl alcohol, 8% w/v of the nonpolar
surfactant Polysorbate 80™, and 65% w/v polyethylene glycol 300, made up to volume in
absolute ethanol. Naturally, the proportions of a co-solvent system may be varied
considerably without destroying its solubility and toxicity characteristics. Furthermore, the

identity of the co-solvent components may be varied: for example, other low-toxicity
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such as mcroparticul ates, drug-containing small

pol ynmeric particles that are suspended in aliquid
we20sitesenedi um (Joshi, A, J. COcul. Phar macol PCT/US2005/017143

10(1):29-45 (1994)), lipid-soluble formulations (Aim

et al., Prog. din. Biol. Res., 312:447-58 (1989)),

and mcrospheres (Mordenti, Toxicol. SclL, 52

ommdar) sur@g@n@crgmé,be,qqgcbmsgea AfPQY $Q§%%Qﬁ%#ﬁ%ﬁ%@tmn size of
ﬁfé/% hSIERES > e}% hf nd OBEOSUIﬁng&{e{EI BioB¥m gﬁﬁ:ﬁé ePGl‘?lrﬂefb may replace

I -en tres. har maceut| ca

boeryethlyani @hymoareeg psttyviaft py’rrcﬂr&d)na,r afdesthld sughor erupcdysadcharides may
to be sterjle, isotonic and buffered for stability and

sehptibre fordeXTosSc eut i cal conpositions for intranasal

del vi y UstfioBARRrR A9stERS 8P 9icBhobic ph tical
pr epaiﬁe%qrg S|Rir¥u gﬁ% ngtﬁrr%ny regﬁegis nasal 9 ?rce)tllcopnsmnaCeu e
composids emagpibatenzoys. oLipvsomed and kinatsjormcdrp omell kgown examples of

T RN T
'dﬁﬁf?ﬁgl@ﬁl%ﬁ&’e Ql% @hdy Y ethflo9EE 'M:tﬁoﬂlgh 119 nt kieedost ofBfbater toxicity.

nown to thosé skilled in the art, Suitable
fAiditidnatly,oths cam@omubt may e rilehvered mémeraaﬁlswm@ollﬂ%ms% system, such as

S| i ht | ﬁUf f é’& gPQ@ h?/'&lioﬁg?tﬁa E)%eir%cgnta%l%ﬁ e t%er%peutlc agent.

Waﬁ%ﬁi \é@étmﬁ&ﬁr@éuae IRNERAS hatLbeinuestsiliRhed bd@hage well known by those
Phar maceuti cal formnulations for intraauricul ar

dlilled én yhe au) u&@t@mbw@ eapsuled TamhtdepArding on theipichgmical nature,
| i cat : .
PRI bBud P £y y BT (DD e 20 DRI ALER o i

QOMED laﬁd shémyolabizal biebilioy ol thé eberapeutiecieatent, additional strategies for
conposi tions such as suppositories or retention
erupiastabdizgtion gy bsicAIPMYedonvent i onal suppository
bases r [. ..

D5 (51, AGBRE AL 9 Bl G LB Pl
fublﬁg caipipuadselikyowh so tHose bbordidaay ddll as the a]‘EpEQT example such agents

g{;ﬁpar%céggxéatgij fn? | oggﬂngq%f Idgl? éc@éc%%%gsm aﬁl aqueous solution at the
SiReuF ﬁg@&%%h%rﬁfa 1bﬁ‘ta'f@%b%%rﬁ€a ¥itoOfhe béﬁule@&sr ﬁ‘ﬁéi‘ﬁﬁm Phe liposomal

i njecti or exanpl’e, the conpounds may be
fcontants ate Hothi prhtesteidt fadoh dheg eXtyma]r nncrofenhydnmplhtmmdc because liposomes

terial f or _exanpl e .as si,on i accept abl .
Heywigh ool eBibetisnge eobnay Svagadna e gny 2iGPRbRe The tiposome
‘il&if‘ BEAdateSwitl 9'&3@%%59&1& am$bodyS H%E'li@gbdfn&odvﬂp&@taﬁg’&dd to and taken
50] For hydrophobi c conpounds, a suitable

ruhaﬂelmb%fdy ibyathe daslréde@rgMy Ajsrnativelyo sméluhthydgp@h@bm organic molecules

nz hal,, .a,nhonpol ar surfactant, a
rﬁ’r Cﬁ{esﬁ?’ai?‘é‘l%?tafsﬂﬂ@fﬁﬁﬁ)‘{“i}w and an aqueous phase.
Ac Om[OIB\ﬁ 0S OpM@tlonsMEéapeutic F disgnbdiiR A¢BhlsGRaysld M@diporated into the

system ich is a solution of 3% w v benzyl al cohol
Phamiacedtical Remponipersar Alternatively or additionally, pharmaceutical compositions

may be combined with other compositions that contain other therapeutic or diagnostic

agents.

Methods of Administration

[0154] The compounds or pharmaceutical compositions may be administered to
the patient by any suitable means. Non-limiting examples of methods of administration

include, among others, (a) administration though oral pathways, which administration
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surfactant Polysorbate 80(tn), and 65% w v

pol yet hyl ene gl ycol 300, nmade up to volune in absolute
weedwanaidel Natural |y, the proportions of a co-sPCWESL005/017143

system may be varied considerably w thout destroying

its solubility and toxicity characteristics.

Furthernore, the identity of the cq-solvent conponents

ml/udyé afapistaliqno in GABSHAY A0Igh HEATY BuBRIEY] ST B GH1chrSuch forms;
r f ORBATE
?lﬁe &?@g{?i&tgorr]ln?fr?gg%?ﬁcﬁ{j Ilapféwa?lﬁg n}g gF é% rmy-'l_bevsct%fﬁam intraurethral,

viétrdo€dlar, diitFeibsdd) mnﬁmﬂoblaa vyzinb}y mimmlsmyion énlates administration as an

po Iyethylene gl yca Vi l.i done; and

SHYROpS §g@gpgo%ranp@lyygrgg%rﬁfé@$ ﬁl nlﬂ%)/a %ru%sat ]illﬂ:tsé?rzfyo rsupposnory, salve,
[, Q0 | ti 1

FENSEDS B, HORRE) AUBRABHINE i 500 b GRS peoncaly,

ﬂ[tpﬂveiycmﬂly, hmpmnme}strlandltmdeﬂnsallﬂyn mteorbitallly) irfracapsularly, intraspinally,

exa 1% ver ehlc es or carriers

iTRIUSiog AP eéllv\glé/ﬂ{i) aéiﬂgﬂls’ggtlon locally such
% B?tnli])éétﬁiﬂ élﬁ%ékl?%n @ljlesfénﬂlad/r QedisRleayes, bdldepgiplantation; as well as

usual I'y at the Ctost of greater toxici Addi tionally,
@eadmmptmmmstomyllijeasdi@bmvé apptomgatn @ayg ose of skill in the art for bringing

ust ai ned- r ase such er neabl e

Gonpound p g@ﬂng Bﬁggﬁgwg gbg%ghta|nlng t he
t her apewss) ¢ aPIBnacAMBEAIO UsonSiesitdhg ednitfll€ase nminghisghtion include
have been established and are well known by those

gnmpo%aonmwhm the ectiveisgradisely Areranaaed Hpal ﬁl@@uﬁ%ffectlve to achieve
dt E}’gt%gﬁll]e P o§e ;ﬂl cfﬁe%@(e%ﬁl:alﬂagfféc?we a%bcgﬁl% of ttﬂ@ compounds disclosed

E@ﬂéﬁﬂ%qﬁﬁe@ ﬁs Tahibsé ki1t dépénd‘laﬂi thiceromtedof hthnimusm}aﬁgn cthk type of animal,
stablllty of the therapeutic reagent, additi.o
andluding, |h§§1a¥10 peipgdreisd, spaphe |P21¥§1F@ncwt%“%§rﬁif gl gpecific animal

%e?‘%]on€ ' 'T“h@ ﬁgge DG AT g&h@&eeg des1re effect but will depend
uIa nay be a

race m ni stered using tec
‘Oﬁlshclkfmowns ﬁsowélgh‘s dietfconcdrena mediz:latlbﬂl amdwoﬂhhlefaa‘rors Wﬁmh those skilled

exg??%jp g U%Pq \?/ Pf‘téigalpléé 3&@229%?& 16al f,]egtalarg%%glcaﬂy effective amount

S¥aHs bR AR H)‘Pc& @f effcROS I Brel At MRl dvidic %[r @meliorate symptoms of
i'ncorporated Into e aqueous Ihterior. The |iposonal

dizessends molenpothle pumtvabtoefdtlfer euhj¢diebang ergrédd.  Determination of a

Cro-e 0 nt an becayse. l.i ppsones..f.us
S oeHERR DLV ABRUP PO MEl TRaR GBI i Jhpicsiilled in the art
¢ eciafly i RbRSITthe 8ail ddRAS ISR )zsviaed gedied wWith a
ti'ssue- speC|f|c anti body. The posonmes W || be

tar get[@tﬁﬁﬂ 0 ahd WlaR@nre&qbl}S ep}@mnt \t@ lope Iskilled dn dless pitethe useful in vivo

%8?3@&}[3 q%gga%gvecd %rg n;aplalgcbc a%lrrg e?gf:jgdmm?s%' 5iSn win vary depending
b ﬂfcedéeu{)v@@h}/ and hntlalidd dpédienadatdd) eierpetidular @mpounds employed,

di agnosti1c_agents may be incorporated into the
@hérthﬁémﬁ% ase dompbiht thesrs compewnds e eamjoysd.  The determination of

egt%ctg osaéey lieveﬁp hHE ﬁllétdoggée 189&?8@365%9}?1% achieve the desired result, can

be accomplished by one skilled in the art using routine pharmacological methods.

Typically, human clinical applications of products are commenced at lower dosage levels,
with dosage level being increased until the desired effect is achieved. Alternatively,
acceptable in vitro studies can be used to establish useful doses and routes of administration
of the compositions identified by the present methods using established pharmacological

methods.
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may be conbined with other conpositions that contain
ot her therapeutic or diagnhostic agents. Mthods of

w@vosniser at i on [ 0154] The conmpounds or phar meR€UUSMa$/017143
conpositions may be administered to the patient by any
sui tabl e means. Non-limting exanpl es of met hods of
adm ni stration include, anong others,
admi ni®4S7ht i da nmh@namraa}mﬁa%m@sﬁysapnwws of potential products are
adm ni strati gni d [ Y
PorBﬁng{lced fﬁth %‘% 8843:%? Ze}s}/’eﬁsgﬁgtﬂ 61’%5% 5 eérl&g%g otrﬁ r‘%e desired effect is
18)1o aahi%t/écator @dvérss 6idgheffeats- disaipepat IT\Imyck)ssgB: magsrange broadly,

recta vagi hal, .intraurethral, intraac
ﬂmméwsslmon thy desired akfests and Hhe, thepapeupicad: ?H%Pt r ByRigally, dosages may

glg ﬁé%@ﬁ RS 10 rﬁfc?c?gtr&ﬂﬂcg%g 30 %‘%ﬁg H%c(l}ys WRimE éir%rabﬂnbetween about

reparation or-t e or rip,
$0(p pdsrogeamnykg sad Ve, mgﬂkgthﬂlytwe:ightt hAltd:mktevel}( dpsages may be based and

adm nistration via in subcut.aneo
FHCHBiSa B HERT e HH P RBITy™ qnﬂ?ﬁss?ﬁﬁi’éﬁh%ﬁﬂcgf skill n the art
i ntr ag(ﬁ%gl | Yrhd RkEAROfRMLRALLY, rdudd rcf"fc histati¥n and dosage for the

intra 1y, intrasternally, or the ke i ncludin
phzfmmmmcph npogeditiomsr of tKedpreMmV@ttlpatqaonbd ch@ﬂenyby the individual

ch.as.by.inje on dlrec int renal c «
a 3é§éC1aré 15 vie yO ﬁgﬁ patllq%l t}O(S]n QSg VA Fg)sgl 2)91' 3@75 in “The
Pqéﬁr[b'ﬁfo@ﬁ:tal Bﬁsﬁ QPTE@HJé{mc@S ﬂﬁ&ﬂﬁ%e?d%@ﬁﬁ&frb@kﬁédméreln by reference
those of skill in the art for bringing the conpound of

ithigs ientiustyt, ivaith partiouleoreferenconiot Ghl 1.\ rig. tTxpicedly, fhyadesp range of the

Phar maceut i,cal. ti.ons sw table fo

PG AteOne ERAT Dot cOREH ] BRefoamalbent 05 o 1pgy meke of the

pAEnedIREY Wedt®. T8BUasA3e thdybeansiagie wit oehisedds of&wa)r more given in
achieve its intended purpose. The therapeutical

dief esarsovel efooinmost deYse ag dnprsdaddydhs cplag%rgd Iﬁelil%tF‘?PCS where human

ﬁg{#m S%I‘ (’t?rlnﬁc%?fa? Ehea% l}}%glgo?tgﬂﬁshg@ & rl?alé{ ot condltlon the present

including huna
Beichgor Wﬂ&h%o%@nief@sﬁ@&%ﬁ@dsagé‘s&th&ﬁﬁre beisteen abodt (I.lrﬂé and 500%,

specific ani mal under consideration. The do can be
s Blie&Ia‘?le bgpyrea #how 2des Mdeep Uap Pg@ﬁ estghlis q\ﬁﬁﬁl&ﬂﬂ& B daspge. Where no

RCIOLARhAL | ANill BL Ghe GRNEHM ESNY-dIREVERE | fPArmaceutical
&3 f%ct&%s W%?éﬁ those Siiﬁﬁgd in tge ma\dlcaﬂ?l acented
adsrhﬁomndlsl a Iseitabe human Mosage spe diefinteatedyfrora EDso or IDso values, or other -
t herapeutica ef fective anmount ne

1
SBHEBOAIG Ve e bR FOM I SUEnET May T oomaice. B TGRS By dpecity studies
ﬂpﬁgggygf{ldlgéﬁle&%ga@r prol ong the survival of the

subj ect ‘being treated. Determ nation of a
t her ap@Lad] cal It yheld detriotea thatotha tatterrding physigiam weutdlenow how to and

CABARD Lkl SSRSES, b Ll o S RRBELRY dablatunctions.
t%%@flselﬁ%hwa&émﬁﬁg Pﬁ;@%ﬂw@ﬂa@nmmoq@@ klehthRdt iohigher levels if

he art, the useful 1 n vivo dosage to be adm ni stered
almd cliiealpaaspomsel werennele adsiquatenipaecluding itoxiciiy) | Nher jragnitude of an

agl?llmg[ratgd dose in the management of the disorder of interest will vary with the severity
of the condition to be treated and to the route of administration. The severity of the
condition may, for example, be evaluated, in part, by standard prognostic evaluation
methods. Further, the dose and perhaps dose frequency, will also vary according to the
age, body weight, and response of the individual patient. A program comparable to that

discussed above may be used in veterinary medicine.
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upon the age, weight and mammal i an speci es treated,
the particul ar conpounds enpl oyed, and the specific

waig@sfioenwhi ch these conpounds are enpl oyed. TPET/US2005/017143

determi nation of effective dosage levels, that is the

dosage | evel s necessary to achieve the desired result,

can be acconplished by one skilled in the art using .
rout i H46Bhar miltestughiteabxace dawsgs wilkyhsi desgrmjnedneia sirug-by-drug basis,
clinical appli i.ons..of prod. ©) C t .

LRI GheaBibk EEh ARl AL e G SR e gy dose

tpirhén FdremORisiteehef ftieht insy dehfoe¢edmpld) dreordidosedfhetween 0.1 mg
acceptable in vitro studies can be_ used to establjsh
k200 ma of sachmstive ingsedignt. pigfarshly betteen ] BE 2nphel0 mg, e.g. 5 to 200

it . fi .

TP bl RESSEL L RRAHSLI dose of

aaivetingredieanofisdtweérdlOe sng apbl0Catg] preserablypetvectn Gl mg and 60 mg,
roducts are co nced at_ hi gher dosqgiaLevels

p .. W.th
B8shgR 4Ban s wredr dRLatrs HradPIEREat s éémageqtlc.%y Ageeptable salt,
ggégggsg m%gmeeé/a%{llé)c@d %gzﬂ% $%c Yadle &f f6mk enthIARPRE the -d@%?nposition is

y range broadly, depending upon the desire _
adrhimgsttesred it do dhemeshperajpguliternativily did ampoFitipins aff ithe, invention may be

dosages be bet ween about 1Q m crogranl kg, and, 100 .
O RO B0 BT YLD AT SRR, MO SLBOUN Hob dom of cach active
Hebd 0 3 1591080 Gnd PeFBAK I ARGHY Wehsdkstodd Bﬁ kRt iorekill in the art, in
dosages rmy be based and cal cul ated upon the surface

eartadn eftuations paniayne necsssangéo admddstpy thenegrapamds idigclosed herein in

in the.art. 158] The exact .fornul ation, route.of .
%HJFHF e gxqesf %and’ 4 E%Yaed‘ge? b 1§ ?Pé)vﬁﬁti‘ﬁ%aé’aﬁf?rf%f\?"sage range in order
foPARREVEIL AR a?ﬁre&di’ﬁbl? sk tiduli BNd doBdksiva dideBses o0 $efbctihs. In some
the individual physician in view of the patient's

ewherimients, theSempeunds wit] heypdrainisigred fgzmperiqd offgpatinuous therapy, for
[ .aqi [ jcs", which is

§§@§g§%ﬁﬁ3%%%%¥§$§§’ﬁéﬁ%ﬁ§aﬁ§%?2%%$ence inits :
entir pngl1] W thogagé aimpuhnbnd éitervehamyt e ejustéd ipdividually to provide
g])épi cal | é t he dose range of the conposition, )

pp leyelrefdhe actieampigti which dkmsBHCiPRlGiR ray8ian Bregnedplating effects,
SR SRl B cRR AIMROP Sl RN vk B 288 mpound but can
b estheated fioge i fitondatar Deages deysssargsoisshieee ded MEC twhi depend on

ti.ent,. hi instances whefre, human.dosages fo )
B Bbethelsaisa ans ENEB! S UHBHURPI. SEON g B fRussays or bioassays
gaense ﬁs'e@'ibocrlétgl%iﬁé gﬁ@ﬁ&ﬁ chibeaRhti@R. Wi I | use those sane

osages, osages that are between about 0.1% and
500% [016RF priddsegablintetyelsweran alrout b2 56temuingb0ving MEC  value.

SR NG L TRSERRR0 ndh S Ra R, LASER, s v
PERETRE REEC G8F 16-00PPHNS tinfe ?ﬂéf&ﬁblﬁbéﬁ@@fﬂ 30198808 Rdst preferably
be inferred from ED50 or |1D50 val ués, or other

beggpreoph-20%.val ues derived fromin vitro or in vivo
studi ’63?8 ollflxac!aisési gfd IOP:XI agd?ﬁ(iimcsicr%t}foﬁc’ E)llrJ gélg&ive uptake, the effective local
concentration of the drug may not be related to plasma concentration.

[0164] The amount of composition administered will, of course, be dependent
on the subject being treated, on the subject’s weight, the severity of the affliction, the
manner of administration and the judgment of the prescribing physician.

[0165] Compounds disclosed herein can be evaluated for efficacy and toxicity

using known methods. For example, the toxicology of a particular compound, or of a
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and efficacy studies in animals. [0159] It should be
noted that the attendi ng physician woul d know how to

wWa@pesaBel to term nate, interrupt, or adjust PCT/US2005/017143
adm ni stration due to toxicity or organ dysfunctions.
Conversely, the attendi ng physician would al so know to
adjust treatnent to higher levels if the clinical

Fubsgion dhenspEPABIdse SBHINE ESTHR cCHSH gnpiskipdi 1Y erjgglablished by
gnj.t.ude. of. te At he n

PSR, ) TSR LR e 15, RRBRE i prtry

meNal, icel 1ok, tTie eeouldt 6f arhtsudies dreadtendpradidtiveof txicity in animals,

route of adm nistration, The severi of .t he condi.t.i on .
WL, 25 rapmmalingt Blorg gpesinall: uimans, Mlorpaigsly. e sy OF partcular
&)ﬁﬁiﬂﬁﬂﬁg glcan HEho @41, ek Q?Hﬁce, F48, e hits, $MBoRIRSE, B&Fbe determined
perhaps dose frequency, wll also vary according to )
ishes Roeyn heethodae i Tie ¢ffiamy ofes patiselapcompeundaiay ibguestablished using

FEb ) RSRLSRTES o o, SR e i
%Paéﬁ,‘? INGIRERU MNRanphE FHebEFopHARY: OfrPRalhaniddeld ittdude castrated male

SIS, I N NnNoS cases,. sSone gener al i Z_atl ons regar di ng
tetseordged gl archidectomdzed ritse ben seletting ganodediqdetenppe efficacy, the

1. adul.t hunan patient .may be,. for_ exanmple, an oral
OB ot B0 R e b iy 55 B apDppBlace model, dose
AT FAlimimEedtRnakl dreBietsred R odrsgthuaig BB alfialecad. ald be used to
to 200 ng. In other enbodi nents, an intravenous,

daigrounathe sificacy of p gempetsido hymagdse of each active

onn B, ORER Ry ST Q0 d oie BLAB or dispens
daseswhith athyi dongdin ahé oNmofe aniptiesage Gurttisi coatalining the active ingredient.
accept abl e salt, dosages rrae%/q%be cal, cg{{ ate

f
‘Phgspack|mas BnexaRpIS SORPHES mefa) o1 psio il P biistr pack. The pack
licte . ; Lo _
GRSt b P8 R By ARt T puck o
dispenserumug aisot beareoopanied fwith amotipe efsecamiddywih the dosteiner in form

of each active ingredient up to 1Q00 er day. As
SRRl ﬁmeer&%a%nwlt Aesoel oreeuiiing R Mﬂéﬁ%{e»i e, or sale of
@ﬁhh@ééﬁtiéél&,%ﬁfc_ NRtibd idTRYIeDSSCEPRHN T byAh8 ABbAYySSethe form of the

e conpounds disclosed herein in“amunfs that éxceed, _
dmg dorenfiar orevetesiedry ddneniatratian. SSushadtice ferf example, duydgdhe labeling

dtrerec, e § S ghPegan FEb e S REisRIBL FRRinSiol drfafbr the approved
é‘gﬁﬁcteiﬂgé?gi Riipsitions cGﬁBﬁﬁHﬁ Cﬁscdghlbdunﬁeofamm iRv&Hiehedrmulated in a

r a period of continuous therapy, for exanple for a .
eesapatibte phamnacentidabr camien meryorlspehe sprep@ed 1 plaved aigjean appropriate

t | nt I 9] dj d. i ndi vi dual |
G0 P A abile T Fot sp Rty SFRE BB RBRAY WA o are
sufficient to maintain the nodul ating effects, or

m nimal effective concentration £I\/EC). The MEC wi | |
vary for each conpound but ES

o

Chemical Synthesis
[0167] General procedures. '"H NMR spectra were recorded at 400 MHz on a
Varian Mercury-VX400MHz spectrometer or on a Bruker Ultrashield 300MHz and

chemical shifts are given in 3-values [ppm] referenced to the residual solvent peak
chloroform (CDCl;) at 7.26 and methanol (CD3;OD) at 3.31 ppm. Coupling constants, J, are
reported in Hertz. Unless otherwise stated, the NMR spectra of the compounds are
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be estimated fromin vitro data. Dosages necessary to
achieve the MEC w || depend on i ndivi dual

web@sac3er i sti cs and route of adm nistration. MOWES®D;/017143
HPLC assays or bioassays can be used to determ ne
pl asma concentrations. [0162] Dosage intervals can

al so.b eter.m ned using MEC val ue. osi t.i on .

S r T A e atien et ok Sg7 REmARER S GansEasRECtion (SPE)
RlaffifBes! W¥I MEEROBE-$ O] Al V21an 10830 05nd §fvdritd™ere of the highest
preferably between 30-90% and nost preferably between
myadpoapailflgle 63 commwersind sefrc¢somd|weel iiadi without ifathep purification.

sel ective uptake, the effective |ocal concentration of

the drug may not be related to plasnma concentration.

[(WEE¢)1.ENVES MBthéds. of conposition adm nistered will, of

course, be dependent on the subject being treated, on
tﬁ@lﬂ@}lﬁ.@&&&@@ﬂt, the severity of the affliction,

t he of m_niSt.ratjon j udgnen f. the .
pr esgﬁpgﬁlg pﬁﬁ‘gi cﬁﬂgﬁ.&s[ 0 %5] S%gon&pn%gndéjn diasc%O obelaecp prep/analytical
heaeisMeaombe ewadnuadoasisfigy offd ZDADYsiAgld quadidpole/ mass spectrometer
usi hg known et hods., For  exanpl e, the_toxicology of a

FArPPediMath erhnsiiey iogizatiom wigikeet Ty HPRE wstasbaarpisted of a Waters
SR RIS 8 43 T8 AT 0 o
sletotods Sepanaivnawha perfametdo o fag r @i eyrahM$a 18 C 61 hm! 4.6650mm column.

The results of such studies are often predictive of )
coudee iyl mMrpmpRiims st dn earabulferoB: dBrmM ammonium acctate in
LEGhLAIEAY 0578 RO et ES AR Yo 1 1 160%RSh Pl notd at 100%B
particul’ar conpounds I'n an animal “nodel, “Such ‘as m Ce,

rfat bmin adxbietsyuilthrated fideelyS mimaihebgste@tvedsropaededisti INgl/min.

knoTn. ods. Th fficacy of a particular conpound
4 . . I sing several recognized methods,
such 301498 VI £hO 2NEL 8Os ?&T&ﬁled 8l Wagé}gn\hefmss LC/MS system

clinical ials. Non-limting exanpl es of appropriate
iconsigtingoofini AR simglieljsadiromlel deass aspectatreetemeleippat svithr electro-spray

BOEE TR L EESAR e S50 AL SE A B 0 7o
duictiRel %paiéﬁ%n%fkt ﬁe&ﬂﬁm@@ Qnedd XU PerfNRES€1813.5 um 4.6x30mm column.

appropriate nodel,” dose, and route of adm nistration,
Sndfer dgi A8 M aownsm apeiatarin ovdter dbaffet Bi 40 snyhamedogum acetate in

us 0.d \ne_t.he efficagy of pdoin .
AGRE M BR a7 rh FaligBores BRCTE S0P JRO R P55 min, stay at
RoeZEMtRM.5 mid re_gHiliBFatélfos RENGRY, SYQ¥IMGRaspefded®Y mL/min.
contain one or nore unit dosage forms containing the

a odfthe pack may for exanple conprise
met al ' asti ¢ 100k« SUCH blister pack. ,Th .
pack &Qﬁg ?s pe#%egr a]ggsfsll%e%rfaesly élieé%g&%% n’p0 [ gd °8§}lbme% prep/analytical
Wigters(Mickanssst gistond Fomdigtngabf anZMIh &ila€ kju@firopole mass spectrometer

equipped with electro-spray ionization interface. The HPLC system consisted of a Waters
600 gradient pump with on-line degassing, a 2700 sample manager and a 996 PDA
detector.

[0171] Separation was performed on an YMC C18 J’sphere ODS HS80, 5 um
4.6x100mm column. Buffer A: 0.15% TFA in water, buffer B: 0.15% TFA in
acetonitrile/water 95/5. A gradient was run from 30%B to 100%B in 10 min, stay at
100%B for 2 min, re-equilibrate for 5 min. System was operated at 1 ml/min.

Preparative HPLC purification procedure.
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di spenser may al so be acconpanied with a notice

associated with the container in formprescribed by a
w@omenmsent al agency regul ati ng the manuf act urBCT/US®P5/017143

or sale of pharmaceuticals, which notice is reflective

of approval by the agency of the formof the drug for

human or_veterinary adm.ni stration uch noti , for ) )
exanpl®l7%ay Brepemtive auE I3 IPna RS 89138““&7%1 PR 1) dters pyigy purification
% e (860 9i Slohad g@m@ Fr@haddt &Rer PR mec@arumqlﬁasg RBectrometer).

proved roduct ins ositions conprising a
d“dnmmohmdasofsedl erd MVEOO18d° sﬁabeImﬂ’DS ét80i Bufferc Armpant (. b3% TFA in water,

BATER By 57 052 e i rarob g By 0 FBF copeegae gpersted at 17
%/hﬁﬁ'ﬁﬁb%%@@ﬁhﬁél%ld P ANREESt G0oNbedr IBYddmRehds were separated
[0167] Gener procedures. 1H NVR spectra were

usingradsaient o4 §0-10800 buffea Buiar§. aminver cur y- VX400MVHz

L

taessélved ﬁﬁsdléiﬂaﬂom%ﬂia‘ﬁ@ ntreﬁeﬁwlﬂhb@rdiﬁégs%ﬂ COdl B)Claih diethylether and
7.26 and net hanol ( CDSOD) at 3.31 ppm Coupling

derinigdsirom n-heptape pbhia edvents Mere remayed g svasup aing afier drying, the
g&&‘o ﬂlmh@? 1&"@%8@&% 3 28501 kﬂe conpounds aredescr i bed

ree am ne orm cidi c ion-exchange solid
phase extraction (SPE) cartridges were MEGA BE- SCX
fromVarian. Materials and solvents were of the
hi ghest grade avail able from commerci al sources and

%@tﬁodﬁed W t hout further purification. HPLC LCMS
Anal ytical LCVM5 Method | [0168] The anal ysis

B¢t Dpraethgl-d¥d-nitronaplaivhlencyPpippridive (1 16B6B5-5).

Wat t t f ZND I

e S RSP E ShS e n It - St (52 m
P e i re T

SiRChERTeAY PN R 958, Th St Ay scoonite

ddgaThe ngbhe Waﬂlﬁﬁpedaam]l theenagartubs dvaa €3P6seRDb mlcrowave irradiation

detector. E rati on was perfornmed on an X-Terra

G S nind, RO OPaTAe VB EFoohanc B0 §pHA BiFAEH Wik cold cthanol.
SERLALE kT WALbBiGE) o0 DIRFALASRLSE e 5 g
(82%00%8 in 7 mn, hold at 100%3 for 1 mn and
S kS LR RSB RS 25D min et
IR USRI D RS R0 TAfhoB 365 £/ Mt RAERES LY B, 8.07 (m, 110,
7.59-7.54 (m, 1H), 7.49-7.44 (m, 1H), 6.89 (d, J = 8.4, 1H), 3.35-3.31 (m, 2H), 2.24 (t, J =
11.6, 2H), 2.0-1.85 (m, 2H), 1.85-1.79 (m, 1H), 0.85 (d, J = 6.6, 6H), 0.68 (g, J = 11.6,
1H).

[0176] Minor isomer: LCMS m/z 285 [M+H]". HPLC g = 16.8 min (method
III). 'H-NMR (CD;0D, 400 MHz) & 8.58-8.55 (m, 1H), 8.19-8.18 (m, 1H), 8.07 (m, 1H),
7.59-7.54 (m, 1H), 7.49-7.44 (m, 1H), 6.90 (d, J = 8.4, 1H), 3.10-3.03 (m, 2H), 2.75-2.63
(m, 2H), 2.18 (m, 2H), 1.43 (t, J= 5.7, 2H), 1.03 (d, J= 6.6, 1H).

Method B
1-(4-Cyanonaphthalen-1-yl)piperidine-3-carboxylic acid diethylamide (136BG73-4).
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consi sting of a ZQ single quadropol e mass spectroneter

equi pped with electro-spray ionization interface. The
woiRe1vie1 a Waters 2795 Al liance HT system wi t PCHUSD®65/017143

PDA detector. Separation was perforned on an X-Terra

M5 C18, 3.5 mm 4. 6x30mm col um. Buffer A: 10 nmM

amoni um acetate in water, buffer B: anmonj um

acet atlB1TR acé salkten p /lv@ia%?-49§%9naﬂ%8\ﬂ%ﬂpéﬂtpmerw M, 1 mL)
f t 0, i 5 '_ . Q00 f

O ETARRA & FABL S ROV elar P (477 WY, 2.4 mmol) was
opdedt Bt @be Wasidappeu anththleyrtaatiah il Ws kepdsed té inlicrowave irradiation
[ 0], The anal ysis was performed on a conhined . .
;{%‘g/‘%&%a eigh) Tigeactom re%&ﬁas%’a%yg%%regﬁsm PHgfied according to
P a?gnpgiegmqlu&_dr opol e mass spectroneter equi pped

wWth electro-spray ionization interface. The HPLC

syst enf0t®8isi sTL.EMDfma 3%t FVIsHEOOHBEGdizent 9.0umin \(@intthod I). 'H-NMR

SLiboIE ST e 10 TR BRI PS8, S - 75 1)
L A0 B0 £ gy b BHIH (@ 1, 52110

doetl H)j 3.03-2Rvat, 4E) I57%2.65 (g1, AH).£h03-0e88 (ny Ay Dis-3BURm, 1ED), 1.30-

el Fbraf e g 0 M SRR D shr bt 1739, 155.1, 133,

3518 Nog Br epai afdqve 1HBLC 1Py HS??HIQWI H@@%?@g\gfeggg,llib, 40.4, 39.9,

Preparative purificdation was performed on a

A0t% 2pWx 142cK.2on system (600 punps, 2700 sanple

manager, 996 PDA detector, ZND mass spectroneter). The

col ums used were YMC C18 J' sphere ODS H80. Buffer A

g fRatiGIMERDAI A water, buffer B was 0.15% TFA in
acetonitrile/water 95/5. The colums were operated at

17 nL/[T] Follhewoneendmatedniuide | mafetial whs Zalennip iat etBplvacetate and

buffer.B,..,C S re sepajyated using,a .gradient,of
ABrAG0 T Pev O TS ST POt A BPBud PG 'SFSTR, fitered and
hyaspehtedrih decal ts. Typically, the conpounds were
di ssol ved in dichloronethane, treated with an excess

10 etheddd et hyl et her and precipitated from
n- hept Th I ' o._an
after [ @]ng, T{li gcoﬁgééltrt%f: I %Iﬁfl% g{@éﬁ S,J\’Vn\%/se\r{%gec%i bP]gilﬁe?}h‘éls acetate and
setractsd Wit POM AICL. The organic phase was then dried over NaySO,, filtered,
3, 5-Di et hyl - 4- (4-ni tronapht hal en-1-yl) pi 0eri di ne
ceaeBagsdy vaqueppd Pupfipd by prqpa@éwaéﬁ&?a £ Gad; WOYnB, NH4OAc)
IpuGiRl A& Breiolifcenapht hal ene (52 ny,

[0181] The concentrated crude material was purified by preparative HPLC.

2,6—Dimethyl-4-(4-nitronaphthalen-l-yl)morpholine (116BG35-23).

[0182] Prepared according to Method A. Major isomer: LCMS m/z 287
[M+H]". HPLC #z = 11.1 min (method I). Minor isomer: LCMS m/z 287 [M+H]". HPLC
= 10.7 min (method I).

1-(4-Nitronaphthalen-1-yl)-4-pyrrolidin-1-yl-piperidine (116BG35-2).

[0183]  Prepared according to Method A. LCMS m/z 326 [M+H]". HPLC #z =
1.7 min (method IT). Yield: 51%.
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0.25 mmol ) and 3, 5-di net hyl pi peridine (133nL, 1.0

mol ) followed by acetonitrile (2 nL). The tube was
w@appats3and t he reaction tube was exposed to nPCT/USEOE017143

irradiation (180 0C, 5 min). The reaction m xture was

filtered and the solid washed with cold ethanol. If

needed the conpound was purified accordlng to

Ao Niteenapdthaerl ol raperydine {1 16437,6). 8209 . [ 0175]
Maj
o FRTET PR IR 0l AN 2 e s

118)5, méh (bGethat ITD). ¥iedd:49%.H), 8.07 (m I|H), 7.59-7. 54

(m IH), 7.49-7.44 (m IH), 6.89 (d, J = 8.4, IH),
335331(m 2H), 2.24 (t, J = 11.6, 2H), 2.0-1.85

81“1%48e . 4+ G-tk agﬁtﬂmn'h?%?f% ritiné Q1eka3senp. B, m 2,

285 [I‘WHJS} HPt_e@aﬁdzacQ@dﬁlgmorM(ﬂhed HodLCMS) m/A R INWR+H]". HPLC 1 =
4 8.55 (m IH), 8.19-8.18 (m
@?Q%me?d %659 7 54 (m |H), 7.49-7.44 (m
690(d J = 8.4 3.10-3.03 (m 2H),

275263(m 2H) , 218(m 2H), 1.43 (t, J =5.7, 2H),
1- G?N(tmnaph:th:ﬂem-l-yl)il)lpem@ph-ddcgboxyllc acid ethyl ester. (116BG35 1).

ldl (efr hfﬂ@ﬁﬁg:p?t haI aspcgﬁ/ 11%%{@3\{16’[ ocg gi&u ﬁ%ﬁgf fa¥cor81n%0fo Purification

IMé&yado: BCMS! Oﬁzmnm&k]émqpm tP¥N2di Mg (ibtodIN 1Y Hld:)16%.
was transferred to a Pyrex tube and L

N-di et hyl ni pecotam de (447 ng, 2.4 mmol) was added.

PR PRSI PG FERHC AR T 5 P

react |[0I8‘7I]1 Xt Bfepatsd Saccoriben e aﬂaﬁodmtti Blmﬁéd eidcordlng to Purification
according to Purlflcatlgn Met hod A 178L g .

380 dMeHE CMSHpz @ SPRM Y oL %n@t%&l (mpethad LR Kield: 8%.

(CD30D, 400 MHz) d 8.15 (d, J =8.2, IH), 8.00 (d, J =

8.2, IH, 7.77 (d, J = 7.8, IH), 7.60-7.52 (m 2H),

2 5)B1mdthy]l-4=(47hiﬁ',onhphtha&n@ﬂyl)pﬁﬁ'olidinel(l-I)6BG3S-64B. 21

2 7 3. E%w?( Pﬁ‘ehgfl‘%d(zgpﬁglldﬁQ%?s é\ﬂ%ﬁ%@ﬁg &%@é{"ag@r@% to Purification -
Inlfgthod]CE’IQCMb s 2(7*11 % HBPOE 1 £10% nmn7(1 Yleld 7%.

13C- NWVR ( CD30OD, 173. 9 155.1 33, 7

128.4, 128.1, 126 6 125.1, 124.5, 118.1, 114 1

03. 56. 1 .S, A2, 40. 4 9. 8 5.0,
P iy pieiylp ierigli-Taa b pelene tredrhonpre R THgREy .
crude [0P9T | abrepa®dt BRI td MEhEY | B.aPRiASE adttding to Purification
method A. LCMS m/z 267 [M+H]". HPLC fz = 7.9 min (method T).

4-[4-(2-Hydroxyethyl)piperidin-1-yljnaphthalene-1-carbonitrile (136BG73-9).
[0190] Prepared according to Method B. Purified according to Purification
method A. LCMS m/z 281 [M+H]". HPLC # = 8.3 min (method III).

4-Piperidin-1-ylnaphthalene-1-carbonitrile (136BG73-10).
[0191] Prepared according to Method B. Purified according to Purification
method B. LCMS m/z 237 [M+H]*. HPLC g = 10.5 min (method I).

4-(4-Methylpiperidin-1-yl)naphthalene-1-carbonitrile (136BG73-11).
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extracted wth 2 MHC . The organi c phase was then

dried over Na2SO4, filtered and concentrated in vacuo.
weosfiisat i on Met hod B [ 0180] The concent r at edPCT/US®05/017143

material was taken up in ethyl acetate and extracted

with 2 MHCO . The organic phase was then dried over

2 bt | ToSmrt Mca gt Bihod B ettt Biordihg o pusification
Eféfﬂod'(?"ﬂdl\qg ;%tzﬁ'fﬁgg}gmfﬁiﬂc Zrhelfgﬁlﬁﬁgh{éaioa%yr ude

material was purl y preparatlve HPL
2, 6-Di net hyl - 4- (4-ni tronapht hal en- I-yI)rmrphoIine

e

( net h '\15 red %Qé@rﬁmgl—gvﬁié’!ﬁc?d B il ZecobithE th RPurification
‘0. TatTog

mefhpdNG. tIrQMSmﬂZBélS {MJFH]yIHPDG ey P 8lrighi (method| i peri di n

e (116BG35-2). [0183] Prepared according to Method A

LCMS mz 326 [MtH+. HPLCtR = 1.7 min (nethod I11).

Yi(gIry dredymktht LaROER)hAphatdnel darbpeitiitd (186BG73-13

(1(16 G35- %1 Eﬁ: Prg.ggr egilaccofm ng to I\;Etﬂod A. ) )
LCI\/B [ﬂ1£41257 acepiingt R Metlnds By Purifindt pes@rding yto Purification

ﬁz@?@%m 267 BV ARG = et
(116BC35 7). [0185] Prepared according to I\/Et hod A

LCVMS mz 271 I—g HPLC tR = 14.8 mn (ne ]2
i,ﬁ(@(gyangg@phthalen -yl)piperidine-4-carboxylic ac1d amlde (136 G73-17).

lei §13| FE na &k}%}%g%géofg n)gpt?[) g%fiﬂqg] rep ar egg é%éro% n% &b dpurification
M%tHMcC A.CNES ik D8Ol [de€1) dHBIgC tro= Bdrihi (arttiodrillyet hod C

LCMS , mz 329 [MH]+. HPLC tR = 12.1 min (et hod
I11). Yield: 16% 4-(4-N tronaphthal en-1-yl)norpholine

A L B A,

259 [ Mopl. HeRb@redR a;cccﬁdﬁhgnton Maetieich&d Rurified ¥Goekding 806 Purification

pedeRsaa 17 odh By e B e LB i hod A
Purified according to Purification nethod C. LCMS niz

271 [MrH +. HPLC tR = 10.4 mn (nethod El). Yield: 7%
4-(3-Dimethylaminopyrrolidin-1-yl)naphthalene-1-carbonitrile (136BG73-19).

[0197] Prepared according to Method B. Purified according to Purification
method C. LCMS m/z 266 [M+H]". HPLC g = 3.8 min (method I). "H-NMR (CDs0D, 400
MHz) & 8.26-8.22 (m, 1H), 8.02-7.99 (m, 1H), 7.70 (d, J = 8.4, 1H), 7.61-7.56 (m, 1H),
7.49-7.45 (m, 1H), 6.75 (d, J = 8.2, 1H), 3.72-3.65 (m, 1H), 3.58-3.47 (m, 3H), 2.93-2.82
(m, 1H), 2.33 (s, 6H), 2.28-2.20 (m, 1H), 1.94-1.83 (m, 1H). *C-NMR (CD;0D, 100 MHz)
8 151.7, 134.6, 133,7, 128.0, 125.9, 125.5, 124.8, 124.8, 119.1, 108.4, 98.4, 65.4, 56.6,
51.6, 43.2, 29.8.

4-(3-Hydroxypiperidin-1-yl)naphthalene-1-carbonitrile (136BG73-25).
[0198] Prepared according to Method B. Purified according to Purification
method C. LCMS m/z 253 [M+H]". HPLC g = 7.2 min (method I).

4-(2,6-Dimethylmorpholin-4-yl)naphthalene-1-carbonitrile (136BG73-26).
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4- ( 3- Hydr oxynet hyl pi peri di n-1-yl ) napht hal ene-1 - car boni

trile (136BGr3-1). [0189] Prepared according to Method
w®200P01336i ed according to Purification nmethod PCT/UENBS/017143

mz 267 [MH +. HPLCtR = 7.9 min (nmethod T).

4-[4-(2-Hydr oxyet hyl ) pi peri di n-1 -yl ] napht hal ene-1-carb

itril 136 . 90], P ' t . .
Vet hodOEP91pur PrPBi s SsBRATR° YRR f1 LACHEH Herridg o Purification
L QU728 b HRE G ECT, 8.5 i habden. | 11).

4- Pi peri di n-1-yl napht hal ene-1 - car boni trl l e
(136BGr 3- 10) [0191] Prepared according to Method B.

Puy.,i dacco .0 ficatjon,neth . m z

B Hyrpd o ffsalfa Drlaghis iRt R Me (demddy)

4-(4- N (m]I pi m&ryaﬂbm fludtbnaphetildiel Boemk, 6.3 vy ’(Vlab @ransferred to a
368673 ['1).[0192] Prepared according to Method

of fubg %@cbpmﬂ inol EGR] ;ﬂp cZaﬂlr@WOBeW#ﬂ)@Idtt@d Lo@wem toluene (0.5

HPLC {
T0u W B i sabd fnd e serun R 0. fipelidtgymistpyeave inadiation
18P EE/ 3 1diR). - THe A& on PhRABE OFhs 2R NHaRE 41 é\@f@%csg)y%{e.zcrystalﬁzaﬁon

urified according to Purification method
25t FIOH] ¥ieldSLo1g ¢3%9). 3 nin (nmethod 111).

4-(4- dj ht hal -1 - '

(ot e ISR ERS PP gt R e 2 0 s BRERSE'D. 'R
ebhos, Boo Eﬂmﬁs%mwm mﬂ)tmi’wgsfm?altﬂ)m? h9d= 84, 1H), 7.70-
L mz 267 [MH] +. :

I7- 434Gy o A B HE. h&(mnlﬂ))ﬂ%pqdpe'ﬁ mnuﬂm de@bxw 3@ ), .10 (s, 1H),

RREE8) B T8¢ o B -3 B 1 ek ?@2%&@)@ 02-1,90 (m,

13 )t t I
. G oot naler T 55 ST A58 PP Mgy 125 1254

d@éﬂai@@jé, 10836B&5371.8)62.0,53196B4Br epared according to
Met hod B. Purified according to Purification nmethod C
LCVMB mz 294 [MH +. HPLC tR = 9.5 min (nethod I11).

4=(S-RRib; Iﬂmh?'gﬂbﬂ‘&ﬁilh@ ﬂz}ﬁ?ﬂtﬁﬂ@ﬁ’m Q%!rﬁ&}ﬁtﬁreﬁjﬁ@zzs-s -3).

itrile (136 ared according t
Met hod0282] Pur 1ﬁy@d0-ddbmmamgthtat¢né>l(86 fong, 0.5 onmebt Watd tri@asferred to a

IR BRI TS L) ST TGN i 05 )
%, gﬁﬂ;tp %%37%a§ge%91:1d g?e%ébgig?&%bezxgsééfp%ﬁﬁf‘fo(1%?01}(%\!7%\{e6igailir%tion (180 °C,
5Hnin) 3Th8 ré&ctidn (ixtuddvas 2oREnRalB2 abmpuhﬂ):d b’af'/ ﬂ&h((fhromatography on
g&gé éﬁ_@éﬁ @g_’g/; rrnnetlllal;ll)ol 1n1d1cglﬁo&>n18e%h ng Yleld 23 mg (18%)

[0203] LCMS m/z 253 [M+H]'. HPLC # = 7.3 min (method ). 'H-NMR
(CD;OD, 400 MHz) & 8.30 (d, J = 8.6, 1H), 8.08-8.05 (m, 1H), 7.80 (d, J = 8.2, 1H), 7.67-
7.63 (m, 1H), 7.56-7.51 (m, 1H), 7.07 (d, J = 8.2, 1H), 4.21-4.15 (m, 1H), 4.10-4.00 (m,
1H), 3.68-3.64 (m, 1H), 3.55-3.50 (m, 1H), 3.36-3.30 (m, 1H), 2.40-2.29 (m, 1H), 2.10-
1.98 (m, 2H), 1.90-1.71 (m, 1H). ®C-NMR (CD;OD, 100 MHz) & 153.5, 135.7, 134,6,
129.3, 128.6, 127.4, 126.1, 125.9, 120.1, 111.5, 100.4, 63.8, 62.4, 57.6, 30.2, 26.1.

N

4-Pyrrolidin-1-ylnaphthalene-1-carbonitrile (136BG65-3).
[0204] 1-Cyano-4-fluoronaphthalene (2.0 g, 11.7 mmol) was transferred to a 25
mL flask and pyrrolidine (4.0 mL) was added. The reaction mixture was stirred for 15 min
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d 151.7, 134.6, 133,7, 128.0, 125.9, 125.5, 124.8,
124.8, 119.1, 108.4, 98.4, 65.4, 56.6, 51.6, 43.2,

WQ 2008/115361 PCT/US2005/017143
4- ( 3- Hydr oxypi peri di n-1 -yl ) napht hal ene-1|-carbonitrile
(136BG73-25). [0198] Prepared according to Method B.
Purified according to, Purification nethod

Z@Qre[ epﬁqn“th.e prgdpet precipifatod gty Thggeackign |njuxture 'wa|§ concent[rated in vacuo.
11 B BB oMl e Syl st For v

H’lﬁrg fa2es). according to Purification net hod C. LCMVs MZ

2 (o WAt oS e 22 Ty MY dhest 7% mipomthed - 'H-NMR
ﬁ%ﬁﬁ@@oo’-)\ﬁiﬁg% 43 '”PH)4 8“ (5518’09'@10'1@&47 QBQd(ﬁﬁ 8.2, 1H), 7.64-

was transterr e r ex
3-60y(int, UE )l 17150+7.4 3. 63, 1), &8@(dmbl=)8 ngdﬂ)aaldiéeB dsb(moq\mj 2.07-2.03 (m,

b |
Al ICONMR KEDARD: H0BoME) Pt T r bl 14 path B, 1258, 1250,
g}z?g ﬁ9§5 gg%) o7 3h&; feacg i on nixture was concentrat ed

nd - puri re-crystallization with EtOH Yleld 5
1ng(43% [0201] LCVMS mlz 239 [ MHH] +. HPLCt =

mn (nethod 1). 1H-NVR (CD3CD, 40Q NHz) ? 353
grRyrreljdin-ginaphtmlenerl- F:H)boxyﬁ(ggclfl&thyj esteg Lﬁ:jl?ﬁ(?_w
7 70 [%O%? 5( Or% !LED[ -}-naﬁ%ﬂ% §c1£1 r@19@) "Il)lg, §O7fhr1(<ﬂ) wastransferred to a

4.10

leB:& t@bB&hd( e‘thariolHIQ 6 IP5vB, aﬁﬂec{ fqllopvlelyi by&oﬁ@ SBlphgrlQ apid (0.1 mL). The
I(‘g)%‘ﬁ?? %a%p@d ﬁﬂg)tﬂ% rqag'éog %Ubfg\ga%_ ex;lo%ga légessto nllﬁoxgave irradiation

é%é&i‘) ﬁ%gnﬂt) R rehetidr?Ritture W& t%ans?e@reﬁ to aosei!)araﬁgn Gunnel with ethyl
fedi{tS)ana vHgtlecowittre2 byNp@E Thé dijusolus ph)seapist dridiaé withcaM HCl and

EQ&}% I | ep{iyﬁ?@%&%@wﬁrgﬂéo%]ewerwoé}e%| csne\%ég/er NaySOy, filtered

%‘Eéﬁéfﬂ)&a@d tt& 1% ftﬁf&réﬂé RthaRHe- =R RO hm(ile?ﬂyl 'E’sber (154BG85 -11,
dded foll d by toluene (0.5 nil).

tibegpdd”gapped and the reactl on tube was exposed to

e L AR ARE i S T G o a5,
L o g a8 syl @9 oo .-
zexszmmwset JHELCIHR = 7.3 min (nethod 1). 1H NMR (CD

f}‘(?)é@’]vHé 1§4BG§SO&f ?ﬁ%] mg786’77mmpll_%§/ai qf%re(? to( r;anPyrex tube and
g)r\ﬁﬁ@h&m@ u (1{]18 \Mﬁ) addZd thé hbe Jivas c§%p?ed aﬂnﬁ')the ﬂelflb%ﬁoﬁuﬂa% was exposed to

Inibowdive ﬁl“r:(dmtldnl-l)lOO SCSIS nﬁnB a h@ myictokaye Bpr}uﬁ: ®8&s 1epgated for 5 min at

2.10-
15% °C. The pyrrolidine was evaporated and the reaction mixture was transferred to a

separation funnel with ethyl acetate and washed with 2 M NaOH. The aqueous phase was
acidified with 2 M HCI and extracted with ethyl acetate. The organic phases were collected,
dried over Na,SQs, filtered and concentrated to yield 135 mg (70%) of the title compound.
[0209] LCMS m/z 270 [M+H]". HPLC fg = 7.3 min (method I). '"H-NMR
(CDCl3, 400 MHz) & 9.11-9.09 (m, 1H), 8.25-8.22 (m, 1H), 8.17 (d, J= 8.4, 1H), 7.58-7.54
(m, 1H), 7.44-7.40 (m, 1H), 6.81 (d, J = 8.4, 1H), 4.43 (g, J= 7.0, 2H), 3.57-3.53 (m, 4H),
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1.98 (m 2H), 1.90-1.71 (m IH). 13C NWR (CD30D, 100
MHz) d 153.5, 135.7, 134,6, 129.3, 128.6, 127.4,
wa22®s514153625. 9, 120.1, 111.5, 100.4, 63.8, 62.4pCHUSHP5/017143
30.2, 26.1.
4-Pyrrolidin-I-ylnaphthal ene-|-carbonitrile
(136B&65- 3) . [0204% | - Cyano- 4- [3I uor onapht hal ene (2.0
¢,0512.07 (myeAt), Weld tr s ¥ & BED. t6-HMEs (@D, d9R ) 8 167.8, 134.1,

AL A 0 B0 B0t o T st oy e

preci pitated out. The reaction m xture was
concentrated in vacuo. The solid was then

MePyirglidiar1-yinaphih alenavt-crrhoxylie peid (1 54BGRY)- washed with

pi 85" Fhie e 10 BhmRie et o By e and

4iBH38E0. @2 hf) 0.83)mm8!) Kas&dded, (fllowed) by H,(b((. U8 ml)=and THF (0.37
8.2, IH), 7.64- 7.60 (m IH, 7.51-7.45 (m IH, 6.80 _
(n@{L). Jhe tgbe wap H)appegl_ gsl gl_esr_@aqtmn wbg ,wag_qypoquo@ [growave irradiation

iy 2T HERBo Yt it £l Byt vt i
23ctBhe ahd-whshdd F¥throM SaOH. THE @g@wub 8Rewhs SAdiBed YWitc2 M HCI and
acid ethyl ester (154BGl9). [0206] 4-Fl uoro-|

emtpdiechoith gaml afje(tagdﬂrrgqrgani@ phassh yvem@llgpfags?rée}d{@@r 3@804, filtered
a r ex an ok 0.
Ay b RRERe T RA hoth e tREe R vae capped

and t he2rigact LoMs whe 24@SVEKPOSEMS Woz DUDEMHI9]". HPLC # = 3.2 min
m crowave i rradi ation (2x120 0C, 5 mn). The reaction

fingther ). walsNMR (B MSIQ-del 400 Mgk p Q0-9.6% (uh) 8998123 (m, 1H), 8.09

hyl t S i e
Thats b d T PP e BT Bi R ChddDen 7 A b b D 353349 (.
eyl 99Cced A8, 4lhe elNMR DRMMEES Wer RIEEA!d €69.6d152.4, 134.3, 132.8,
d?ijéd over t(l\laQSiic—%‘fl?, fil tergg and goncentHrngt ed to yield
42717y b2GehdothaLenecl24. LdOBSx§3.12%8i d et hyl ester
(154BG85- 11, 156 ng, 72%. 102071 1H NVR ( CD3OD, 400
MHz) d 8.89-8.85 (m IH), 8.06 (dd, J = 5.7, 8.2, |H),

ﬁ-ga%nﬁoﬁéy&mx 1g§hzabieyefo[3.24F0dt18-ylhihiphtKalefle- dGrbdnitrile (154BG31).
. 8.2, 10.2, IH)y, 4.36 (g, J = 6.8 2»5, 1.38 (t, J =
6.8, 30312][ 0208€]yans4 cepthaiene (hef 1@, P.onmp1ol), wagropanol (305 meg,
e i 08 e S 2ipBTaRIR RS e e The tube was
‘@E}Z‘peﬁ?(a%stﬁg réftiBh FEHRNRNEedpos @0 2w AvEOPrafiatidn 230 °C, 5 min). The
The m crowave exposure was repeated for 5 mn at 130

@ixfihe way trandferdédiie avepamtionp frmmtedithrethyl heetate and woth 2 M HCI and the

m xture was transferred to separation. funnel wt .
STEAPIC BRASESVETSINGN ipS SRR ﬁimaqmﬂﬁgera\aepegq}@ected, dried over

RSO, Whkred and concentrated to yield 157 mg (92%) of the title compound.

[0213] LCMS m/z 279 [M+H]". HPLC g = 6.8 min (method I). "H-NMR
(CDCl;, 400 MHz) 6 8.21-8.16 (m, 2H), 7.75 (d, J= 8.0, 1H), 7.66-7.62 (m, 1H), 7.56-7.52
(m, 1H), 6.90 (d, J= 8.0, 1H), 4.32 (t, /= 5.1, 1H), 4.14-4.11 (m, 2H), 2.51-2.45 (m, 2H),
2.34-2.28 (m, 2H), 2.02-1.96 (m, 4H). *C-NMR (CDCl;, 100 MHz) & 153.1, 134.5, 133,7,
128.4,127.9, 126.0, 125.9, 125.4,119.1, 111.0, 102.0, 65.2, 60.1, 40.7, 27 4.

[0214] Alternatively, 154BG31 was prepared by the following procedure: 1-
Cyano-4-fluoronaphthalene (20.0 g, 117 mmol) was dissolved in pyridine (100 mL). A
solution of nortropine (59.4 g, 467 mmol) in pyridine (100 mL) was added, and the reaction
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acidified wth 2 MHC and extracted with ethyl

acetate. The organi c phases were collected, dried over
wWONaRSOs36f i | t ered and concentrated to yield 13BCTS2005/017143

(70%9 of the title conmpound. [0209] LCVMS mz 270

[MiH +. HPLC tR = 7.3 mn (nmethod I). 1H NWVR (CDC 3,

400 MHz) d 9.11-9.09 | H) ,825822£El IE?.,8.17

drtue waghepted) qq)reﬂl;lx gg"i,o gqpr§ nj hey 1}qfult117g blac nlf s@ tx{)pnwas concentrated,

%\'r@%s?/a% ggoo( {%L)lxﬁs agidg% Q@O%H%fs% ed]to 1 %Zodddﬁfd}l ‘of 2 MUHICI. The

pidiuctl@as INMihc(té?D@lto 3dchIthIrMﬂza)16 d(21678® m13,4a11c1 tlid%@omblned organic

él%pz%swg%ngas dp‘g;a} §15 ﬁ (SH))(%ﬁ(i Ha[t)h éO%L gv?rﬁ%g}% gérf 2[8 filtered and

B
S Sl Gl AOORSAD e by ol 03y ).

m}@ﬂabhzm acextd fpohl cebog o yt ICrg<nallioatic® why camtmweﬂlﬁlt 5 °C for 20

0. 37 Th b dth t
bt oK bin grdrict Bt oD, HGHFGE FORPOIEOC? § AP as a white
gunne th;:l Hernkgf"&% Codiifindd 35t Chioact! sta SW”%I 'LQT-MS) but re-

acetate and washed wth

ditystaHipaeanuef thh asthendisuarns iveis fuobpurgiednfugthén. HCI an d
extracted with ethyl acetate. The organi c phases were
collected, dried over N a2SH4, filtered and
49 mma&aq 2}(90[3'Zei]Gctlﬁ-yﬁhﬂgﬁ@&@leq-éaﬂbbﬁlth'lé (156AF03 217).
conpound LCVE mlz 24 M H| LCVS mlz 242
[ MH—I] [0215] HPLAC soammns op qnatyl(dé@rmﬁj (440 PiH—fNM? mmol) in anhydrous

o%;g%bal?eg WS @%d (ﬁﬁi%p%zs/egmﬁ 8‘5%( ut]loH)o d%y dgnqlathylsulfomde

l

{72%%}_]&%2( Hﬁqdfﬂrbgﬁggﬁoﬁgth%%%g %(L at 5‘@ 03u1§i%r drgb? atmosphere. A
olGisdzCof NSIWBBRI (64D, SSZ{Dmniﬁ) in m@@hﬂﬂmpetmaqg h]) was added

152.4, 134.3, 132.8, 127. 126. 4, 126. 1(12
4@@w1se t9 dlae gold 5@c@on pmxtgre. T he mixture was allowe to warm up to -40 °C over

40 bin RAGNAL %Xym&{% }M‘B &l t§2§9]1°1:%{d S ADRREE DB mI, 13.92

Fil

h‘m@}iﬁ'@s 4ddddurspiizet Tial Iﬁﬁ:@nél)% allgwed & warmup, to rt slowly and stirring
nortropanol (305 2.4 mmol ) and pyridine (93

v2s contpiupd wepright ggﬁtf dhe @axtuese Fapppditiopgd betwrga dﬂ%éromethane and
5 AP L 8, AR g ot
PRasfitdtion if elig edidue bg sﬂﬁ:{aeg’eatmlomnfdhm&ﬁhtog\naphy edlitidg with a mixture of

?q%gf]?cfﬁ%é?%gi ks (A0 P TR perpaad 0,55, 86%).

I 1 d
o A 028 PPl atfase o oy s 27 e
H@’ﬂtm)m{ﬁdlo 9 0Addbd [LK]JV&IMMRZ((B)G}M%D Mz) BBI0-8.2E(6, B, Ar-H), 7.79
m n H’& 400 MHz) d 8. 21-
(i 8.0, A GT-65 08, B g, 16680 7oAk ) OIR(E 1H, 7 = 8.0, Ar-H),

{3 2 1 b1 O 157 e 980 28l e, 1.5

' 2H, Tr-H).

4-(3-Propylamino-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-carbonitrile,
hydrochloride (156AF01-222 & 156AF01-223)

[0217] n-Propylamine (54 pL, 0.65 mmol) and acetic acid (50 pL, 0.87 umol)
were added to a solution of 156AF03-217 (64 mg, 0.23 mmol) in THF (1 mL). After 1 h

-58-



2.34-2.28 (m 2H), 2.02-1.96 (m 4H). 13C-NMR (CDO 3,
100 MHz) d 153.1, 134.5, 133,7, 128.4, 127.9, 126.0,
wda2®s591538e5. 4, 119.1, 111.0, 102.0, 65.2, 60. IPCHOSI)5/017143
27.4. [0214] Aternatively, 154B&1 was prepared by
the foll ow ng pr ocedure 1- QIano 4-f| uor onapht hal ene
(20.0 117 was dISS ridi (100,
Niying b ol R PR reide 4 0SBy, ip methanol 2
R W i1 ded OPnd oS v litrdd ' 4 8a%dd AR féir P0Gmin at 110 °C.
Q ?dd% reflux for ours The resul ting bl ack
gk Utsmlﬁ)éhtvva;sasc qamendd ai}edevapmdtlmt end (&00 reﬂu}uw\a@mtloned between

added. The pH was ad usted tq 1 by additi

Fkshiorelh R i 105 PREBBE QB 15 SHAEMR RO HRG ap the residue
0 GREDi e f th

SR AL, 90 e, g sovat, sphedion of e

ﬁldsteﬁarombramde)(mpenai%dyaﬂmfmd éymcd@runtchmgatography on silica gel

dj ssolve in hot. et 00
EVEE aVIth 22t SN 18 cgﬂ%ll’@g ?ﬁ)gﬁl% ({%IIP?{CELI%% P fichloromethane. The two
#&Y&ﬁﬁér@ FeteddnVerged8Thd éﬂiﬁgpﬁfdlr'f% Ky dré¢hleikidwatifag descrlbed above.

tration afforded a first cro the title co

(21 2 [@218(]55% ﬁnck} du)astasomem%éFQbWa Rrtre it KMo Ig)H/CHZCIZ 10:90).

2 ST DD, PR R AP PN B o0 i

WS e‘f'Hf}fH@@fArH 8.15 (d, 1H, J = 8.0, Ar-H), 7.72 (d, 1H, J = 80 Ar-H), 7.62
% (1(ld0xo 8- azabi cyg’l (Z 1]°0 -8-y|)n)a ht h(al ene-| - &

oo L Hy Alr ), 156/(503HZN)H) [6@51(51] 1R, d&l &40 ArrHaMQ%myP-H Tr-H), 3.13

e KT BHat AL 2B R e N P 28 g 2 FrgfD: 218 (i, 28,

}9t i ©8-1092 gih %;21@' 'FFI—I')M $81t1f102<Hd1':‘r H?Zﬁsmh 2H}J2€7IIUNOH2CHZCH3)
i chl or onet hane éb at -60 OC under argon
@tg}ﬁﬁ;rﬂ}bﬁfe:7ﬂ,§@'h€ GH@} 154BGBl (647 my, 2.32 mol)

in dri?%lbjglag Ioo fagrg%ne g d dr 01@""'(1@[%(5 CH2C12 10:90).

the c saII

WRINTS Uiz 1320~ [ﬂ@}fﬁoommﬁ& =Y N. mﬁa‘ (rﬁétﬁ@d ﬂl?) ﬁhmmn@ 400 MHz) &
was cooled to Cand triethylamne (1

m.,
i$rdl Od, Wels J &d&@dAd-H)pwlééd TH»eI TS, lﬁ‘reHMS726\(q dﬁee( 2 % 0 Ar-H), 7.62

\ggem%ﬁ&%a?t% nEE AN, 4 %2%2??.8 SOREENUES7 (. 2H, Tr-H), 3.04

(G NHOTRPBI Nene @dewtzemcﬁf(ﬁ{mm t1 Q@jbé(fn w&smﬂ)euss 1.75 (m,
over sodi um sul f at evapor at ed

iy Aedh), lﬁér(h,fzf&,ah 8# NﬁHzEélzGEs) age (gﬁ% VI %3 I@]@HZCHZCHﬂ

col um chr omat ogr aphy, eluting with a m xture of ethyl

acetate and n-heptane (50:50), afforded the desired
@Mﬁﬁ&h&&n&ﬁo@raﬁl@%ydo[[ﬂZlﬁctﬂylﬁ@lﬁﬁal&ﬂ-ﬂlsdarbonitrile,

acet at e/ n- ﬂgﬁane 50:50). LCMS mz 277 [MtH +. HPLC tR
-hydgodhlpride A|F0|5)2241H NVR (CDO 3, 400 Miz) d

o 20 Sy Ryl o 8, S bt et 1. 037w

weéte QddAY tol'& soitidR of MS6 AFD3-217 kh6 m3, OQO(JmnoZ)H,n a'mikfure of THF and

2.53 2.20 2H, . Tr-
metharfol (1: 1 "2 mL)H) The m1xtu$remwas stirred 1n a sea?ed %ask for 10 min under

-

microwave irradiation at 110 °C. A solution of sodium cyanoborohydride in methanol (300
uL) was added to the reaction mixture at rt. The mixture was stirred in a sealed flask for 18
min under microwave irradiation at 110 °C. The solvent was removed and the residue
partitioned between dichloromethane and water. The organic layer was evaporated to

dryness. Purification of the residue by silica gel column chromatography, eluting with
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2H, Tr-H).
4- ( 3- Propyl am no- 8- azabi cycl o[ 3. 2. 1] oct - 8-yl ) napht hal e
wmesosAcasboni tril e, hydrochl oride (156AF01- 222P@&X/US2005/017143
156AF01-223) [0217] n-Propylam ne (54 n., 0.65 mmol)
and acetic acid (50 nm., 0.87 mmol) were added to a
mrol ) in THF (
,SrglfgvtVig?tgnquOfl g B%A)%éezlglgngf{n clglgl[omqﬂgﬂgleoa%ffcgggg %demred product as a

CYRNCRBARAY dfhix@@re( 331ti8980:90 727 H@! 449 THRE gl%aﬁéta&/gs Rhdverted to the

was added. The reaction m xture Wwas stl rre
seqrresgofding kydroehlogdasalt astdesctibed@ovEehe sol vent was

et weo 2l abordr RaME L FO0H 8 Bty T e, mPLC 1 -

W2 revdpRiRdaY). to dryness and the residue was purified
by passage over an acidic ion-exchange cartridge.
Separatl on of the diastereoners (endo/exo 41:59) was

CF TR P oY AR LSRR DBt iRl Rt 1arbonicite
dhmoehmmr(mmﬁnzu)m di astereomers were converted

to the correspondln hydrochl ori de salt as descri bed
above. [0282h 8] Ths- Jarpggcttewae%mheﬁszmp@qmzitamm-lmr@mnol (31 mg, 0.41

HP
AN SRR 59)c7 YR gl d P4 5,5 erpin
(azf 136 F03-2248The phdutd) wasSisdlated dis aldrhste}emn&d)mlﬁﬁrewll mg, 16%). The
gqc&gvaﬂpowe%teé txg @e(cglllj\rremzbndglghygrqymomde |sglt aﬂd@gn‘p% above

3. _
2H ELE’%%%B k§ Z(s 0y éid[ep%{/c%gzﬁ @%8)( ig;\ﬁ' n(gn 333@42441{] . HPLC #
T26H)1n(me@8d11)92 (m 2H, Tr-H), 1.78 (m 2H, Tr-H),

1.52 (h, 2H, J = 7.2, NCH2CH CH3), 0.96 (t, 3H J =
7 2 NCH2CH2CHS5) . [0219] xo-di astereoner 156AF01-223:

MR S S s

shysiroghjorilei(155AF09-2926 &r15PAF08-228).(d, |H, J =

ﬁ ] ||:|)|) ,[Oggzég g %he ’aﬂe c}%zpa__%%ng 8"3@ (jsyla}%ésqe,q 1%31(119 !hgxyethylamine (35 mg,

/040'|)nméﬂ) Jaﬁd(m6AZ463 :ﬂiw, m @49(1mnoh)Fhsﬂg ﬂﬂ) sar%e fiﬁ‘ethod as for the
(t, 2H, J = -H),

CH3
Preparations of @56@05%2_4|-|)Sep4ragqn (q:f t}@HdlagteteomezS (endo/exo 41:59) was

MW%‘”P‘Q%%%&@”"%' 0%?lgf%g%N%'f%1§tW@% %sewgbsmgreglent of 5-10

1% nmethanelr homﬁdlﬂmrbmetﬂandr 08| Rodibes (Wpd AoRberfelidlo the corresponding
[Of?iaaoin Di et hyI ne (200 m., 0.40 nmol) and acetic

@G‘dﬁ'ﬁaltés Tbgsl 3bofer e added to a sol ution of
156AFQgr 2547 ()@ﬁdﬂlas&ro%ﬁernﬁ?&hédizfs."kXté”(f«)Of(lvi@E'fH@ﬂcb 10:90).

LCMS m/z 350 [M+H]". HPLC # = 4.9 min (method II). 'H NMR (CDCls, 400 MHz)
8.21 (d, 1H, J = 8.0, Ar-H), 8.16 (d, 1H, J = 8.0, Ar-H), 7.72 (d, 1H, J = 8.0, Ar-H), 7.63
(m, 1H, Ar-H), 7.54 (m, 1H, Ar-H), 6.87 (d, 1H, J= 8.0, Ar-H), 4.10 (m, 2H, Tr-H), 3.59-
3.49 (m, 4H, CH,0), 3.16 (m, 1H, Tr-H), 2.83 (m, 2H, NCHy), 2.46-2.40 (m, 2H, Tr-H),
2.22-2.15 (m, 2H, Tr-H), 1.96 (m, 2H, Tr-H), 1.82 (m, 2H, Tr-H), 1.24 (¢, 3H, J = 7.2,
OCH,CH;).

[0226]  Exo-diasteromer 156AF09-227: R, = 0.25 (MeOH/CH,Cl, 10:90).
LCMS m/z 350 [M+H]". HPLC fx = 5.9 min (method II). 'H NMR (CDCls;, 400 MHz) &
8.16 (d, 1H, J = 8.0, Ar-H), 8.08 (d, 1H, J = 8.0, Ar-H), 7.65 (d, 1H, J = 8.0, Ar-H), 7.55
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met hanol (1:1, 2 nmL). The m xture was stirred in a

sealed flask for 10 m n under m crowave irradiation at
wWQa1®50G36A sol uti on of sodi um cyanobor ohydri dePCTIUS2005/017143

nmet hanol (300 nL) was added to the reaction m xture at

rt. The m xture was stirred in a sealed flask for 18

m n under nmicrowave irradiation at 110 OC._.The s

| vent
{its HoRe D7 43 dm, 1. AsdD 6808 114 5riclt Akt (m. 2H, Tr-HD), 3.56-
di ghlor r n
e AT HROR N oHE T Fb . 81 2720, RCUE, APTL 00, SH. T,
4i15 (¢a3Hyel= €8] OGR,Chpmat ogr aphy, el uting w t hst epw se
gradi ent of 5-10 % net hanol in dichl oromnethane,
af forded the desired product as a di astereoneric
Logt - -1-
SRRl FRDEh b e R LR S h halenc-1
cdesmitrde, ﬁhp@l@ch[@BEﬂSﬂFH 2298 (MeOH CH2C 2 10: 90).
LCVS hod.\J1).
o 13- (T oy BIBE i QonRc DR gPgoD) i) Bethagoly (1 mL) was
Laagp ?azhs%% 4 s6REBR Mt IS6lAg03 M Ar@ohher 188 ummol) in THF (0.5 mL)
(156AFO 225). [0222] The product was synthesized from
Foltawatoby -afddivipansf] aceBd anigl, (23. 4L, 0#6| mumb)d AfEGAFDBuR1dtirring at rt a
57 , 0.21 mmol) usin h samnme hod as for. th
é?@agﬁ] 2 sefivgt cxmhméwg h%glgproo]dﬁe{m dn jmcthapol 4010 mL) was
d3déd. q‘h@‘?‘é %{lgﬁ) ffﬁ{( e %@%ﬁﬁ[{&l S 1—11% OWeﬂgH/% removed and
Was converted to the correspondi och ori de sal

ds @sidae wae panitioved bét@%&ﬁhicﬂlor@rn&h% e DM Giriton? sodlum hydroxide.

10:90). . LCMS mz 336 [MtH +. HPLC tR = 2.6 mn_( thg
1y |hj: organic layer was evaporated to dryness to give the desired product as a diastereomeric

hiik @y te%%ft% g@ld efﬂ?%ﬂr@&ﬂc@ Was %oﬁ\zeg'sr%o fﬂeoclogr i 52{)%:1%}%1’8%1}10“@ salt as

nap ene-1-carbonitrile Ior|
Hechibed-aiv227) . [ 0224] The titI e conpound was

t hesjzed f - et I
o 19002803. ST P HB s e uctBSd .
met hod as for the preparation of 156AF05-224.
Separation of the diastereoners (endo/exo 41:59) was

pe(B#Qyalepropylantin o+8razabiayeie] 534 sits-din aphith dengétcarbonitrile,

se gradient of 5-10 % net hanol in
ﬁ?’gmcﬁ?‘ﬂmﬁﬁgﬁéﬂﬁ'ﬁgb roducts were converted to the
corr ef@ﬂmﬂ NOTHRY €10 cBmPbitie (Gatdreafierd bl THRIN)aRNEY Synthesized from
[ 0225 Jo- di ast eromer 156AF09-226: R = 0. 46

GWQHODJ‘IZ@IE 03 o .0.140vmal) anBEHOATIIR Y (34Png, {/R4=umol) using the

(s%p"ie Inﬁnh%{rais ng(d)thcla !R?ré_qq%alaog 61(5((&% 1&&2@8%}_1%@uckma'§bc’onverted to the
Zo&é’sp()ﬂdink HydrdcHoAdd salt¥s-ddseribéd @Bove.
[0230] LCMS m/z 318 [M+H]". HPLC g = 6.4 & 8.9 min (method I).

4-[3-(2-Dimethylaminoethylamino)-8-azabicyclo[3.2.1]oct-8-ylJnaphthalene-1-
carbonitrile, dihydrochloride (156AF11-231).

[0231] The title compound (diastereomers, ratio 45:55) was synthesized from
N,N-dimethylethylene diamine (13 mg, 0.15 mmol) and 156AF03-217 (20 mg, 72.4 pmol)
using the same method as for the preparation of 156AF11-229. The product was converted
to the corresponding hydrochloride salt as described above.

[0232] LCMS m/z 349 [M+H]". HPLC fg =4.7 & 6.0 min (method I).
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(m IH Ar-H), 7.54 (m IH Ar-H), 6.87 (d, IH J =

8.0, Ar-H), 4.10 (m 2H, Tr-H), 3.59- 3.49 (m 4H,
WERRON15381 16 (m |IH Tr-H), 2.83 (m 2H, NCH2)PCT/US2005/017143

2.46-2.40 (m 2H, Tr-H), 2.22-2.15 (m 2H, Tr-H), 1.96

(m 2H, Tr-H), 1.82 (m 2H, Tr-H), 1.24 (t, 3H, J =

7.2, OCH2CH ). [0226] E r -diasteroner 156AF09-227: R/

= 0.25 (MeOH/ CH2A 2 10:90). LCVvB mz 350 [ M+tH +. HPLC

%%Z(%rsl’%h?ﬁ]n%@l%ﬂ&o?ﬁ-qé?i&%ﬁé%%&ﬁjﬂgaﬂ!f%i;l(%{’iie-l-carbonitrile,
Bydidchlotid(166AF1 H233). = 8.0, Ar-H), 7.55(m IH Ar-H),

(7}1]452&[23?'} HH) ﬁe:g’gi % cg@gglgl(d? @As%@g@g%a%bﬁﬂWsﬁ)lm}hesimd from
{@Ekwl’?yl%l&gékg@;b g!}%ﬁ%ﬁn@?{ &xgﬁ?g@?ﬁ‘gg%"ﬂv 36 wtd) 72.4 pmol) using
thel saiv@dadethodtay for elidyrepartia] ofBl5H2dHi1€329l Tha pihdiitowhs Snyerted to the

I}naphthalene-lcanbonitriIe,,dihgdrochloride
caesppmding bygrochlgrnde saltas dssosibed A0Ye- hi st ani ne (16 ny,

0,18 W], IRy e Ok Y PE g .
(0.5 nL)lfoII?re? gyhgdsgt;oFr?f aceti?tacigonSinh, f
3 oy s ts BRy it S iy el 3 dodtor o R spribaRaedr
cAnbRithie, h§/tﬁ§%@8}ﬁ%q§@r ﬂ'ghgmfgggj.on m xture was shaken

over ni ght : e solvent” was renoved and the _
resi di@@3&hs pHra fitlé opmpounst: (deasteretimoers.orabineihdnewameynthesized from

bR R 0B gmar RS uhe 37 0 SO RRESAELIC e b Lo gsipe the same
HeARHCLE R thE ﬁif@ﬁ%&&%foﬁ’ of AlsbAFGP.249. T_Bgepl%ﬁﬁ&u%s Webtiverted to the
converted to the correspondi ng hydrochl oride salt as

dersespoinding hpdroehlofi¢oad]asidessibad 2b@%2 [ MtH] +. HPLC tR
3.1 & 3,9, m th + .

4 (- 3BPbpr do P A58 I BRHG (e 35 & A ™R (Rotbebh

t hal ene-I-carbonitrile, hydrochloride (156AF1 1-230).
[0229] The title conpound (diastereoners, ratio 28:72)
Mé—(%%mé@ﬂineﬁykﬂuﬂammw@bwa}ﬁ[m-ldt&t@-yib,lamth.mlene-l-

). and 6AFQ3- 2.1.7 ,~alie- 4 mrol ) using the
@3’82‘%3@?1gg%‘@?@?“%‘ﬁé{%%e%@ﬁa%ﬁon of 156AF1 1-229.
The p[o2daFt VB talyvoaigortd (dasiéreomers| REP GBI Yvas synthesized from 4-
(r%dr ochloride salt as descri bed above. [0230] LCMS m z

guinortHyhmorofing @9 mg. 615 minel) aet hdeAF)3-217 (20 mg, 72.4 pmol)
flrﬁgg 9} 2%%%&5%5& %sg%qrr]gl%t, %ﬁ%ﬂl&? éf Ps 2GRN .50 AL %rozdu%l R converted

to the corresponding hydrochloride salt as described above.
[0238]  LCMS m/z 391 [M+H]". HPLC tx=4.2 & 5.5 min (method I).

4-{3-[(Pyridin-2-ylmethyl)amino]-8-azabicyclo[3.2.1]oct-8-yl}naphthalene-1-
carbonitrile, dihydrochloride (156AF11-235).

[0239] The title compound (diastereomers, ratio 49:51) was synthesized from 2-
(aminomethyl)pyridine (16 mg, 0.15 mmol) and 156AF03-217 (20 mg, 72.4 umol) using
the same method as for the preparation of 156AF11-229. The product was converted to the
corresponding hydrochloride salt as described above.

[0240] LCMS m/z 369 [M-+H]". HPLC tg = 6.7 & 8.6 min (method I).
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di hydrochl ori de (156AF11-231). [0231] The title
conpound (di astereoners, ratio 45:55) was synthesi zed

wo el N3sV- di net hyl et hyl ene di am ne (13 ng, O0.BGI/DAWNS/017143
and 156AF03-217 (20 ng, 72.4 mmol) using the sane
met hod as for the preparation of 156AF1 1-229. The
product was converted to the correspondi ng
hydrochl ori de salt as descri bed above. [0232] LCVMS m z

oo por i bima bl ey T - sl parbonitrite,

dybdmaﬁm tlalﬁgrmuzsa;ar bonitrile, hydr ochl oride
(156AF1 -232 233] The tjtle co
(di astl@4dner ihe L 8@ F@nnw@ijhawageownmp i ”z?eaS)f%%ﬁyntheSIZed from 2-

ST U5 U 15y TSI o g, 724 o

asinkahe tdige medpdradtfothe piephtzfidh bf 158RB11-7h@ Titeostuddct was converted
was converted to the correspondlﬁg drochlorlde salt

4Q ﬂ@é@éfﬁﬁﬂ?@ém@ﬂa%ochm@s&f t pesiascriped 40oxe [ MrH] +. HPLC
tR= 7.
4-{ 3- [[%:‘é Em\ﬁre GP) gllr;'ll%}o]HPngt%bFJy%I 7o glm (m]ethOd D
8- yI}naphthaIene Icarbonltrlle hydr ochl ori de
156AF11- 233 T tit
e deDipachabispinfd Sle e%e@yiannigﬁs%”f%g&mﬂs (LRAF14-239)
f ur f ug‘ﬁ@r ne)l 4idoxds- aQasﬂ)ﬁoWB]hécaﬁ@ 33 ﬁgg%ﬂﬂn(ﬂ?@/as added to a

usi ng the same netho
pobpan@fﬂanmnélﬂﬁﬁmﬁxmmﬁﬁkﬁe(Eﬁbm@raﬂOdmmWEsncmhvhbu%EHF(1IHL)

to th correspondi ng, hydrochl ori de. sal descyri.bed
R i, SR Py B Ak per e bRy gy Ktate and water
'T'h@ o(r%ﬁﬁ@ OFet was dried over sodium sulfate, filtered and evaporated to dryness. The
Nbrpholln 4- ylethylan1no)-8 azabi cycl o

1
@@sa pihed aridhe mug@reb@ﬁwthylu 40étatq1mﬁl/1@hhemnm;£ﬁod@) }’unﬁcatlon by

%xélscggglé%%hzl%é)rc%m;rpég g%p e g% 1t}? 9 %%@1%{1%1 44 dfwhloroHlethane afforded
(e @d¥ire® edbmybydH(1Rb (ﬁhg, l43 %)1 Q“hHBom@oﬂ-l’ﬁi Wwa®tonvafied to the corresponding
156AF03- 217 (20 ny .4 mol ) using the sane net hod

&ydiogh Oflﬁéswwéﬁ{*@m‘?@rﬁbeve 156AF1 1-229. The product

he el o6 R0, 0%, %@% FRPON-AhAYESOR0). ALY p 205 D'
AHHL(&zl{F 3213 ir ﬁ‘ﬁétﬁ@ﬁl)l H NMR (CD(23313,a4206(1)b1|\/%{z) 5 8. 21 8 15 (m 2H, Ar-H),

. i%ﬁm%ﬁ,léﬁé)%é?@nmrfr- ). i3 GUnAe .04 (@ TH, /= 8.0,
(’é@?ﬁﬁe Shatt SeRRE s 21 (i S BRI 2 oy 4F iR )

4-(3-Hydroxyimino-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-carbonitrile (156AF17-
240).

[0245] A solution of sodium acetate in water (1 mL) was added to a solution of
156AF03-217 (61 mg, 0.22 mmol) and hydroxylamine hydrochloride (31 mg, 0.44 mmol)

in THF (2 mL). The reaction mixture was stirred in a sealed flask for 2 x 10 min under

microwave irradiation at 120 °C. The resulting yellow organic layer was separated and
evaporated to dryness. The desired product was crystallized from a mixture of ethyl acetate
and n-heptane (50:50).
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(am nonet hyl ) pyridine (16 ng, 0.15 nmol) and

156AF03- 217 (20 ng, 72.4 mmol) using the sane net hod
w@sg00s01536he preparation of 156AF1 1-229. The ppPOIUS1005/017143

was converted to the correspondi ng hydrochl ori de salt

as descri bed above [0240] LCMs mfz 369 [M+H +. HPLC

tR= 6.7 & 8.6 mn (nethod

1) . 4- [@246D- |sRyp1~db WEBthy lagepted) Heptarausepe| &S mk 292 [M-+H]".

Fe e TR a1 RO | PR fBE) 34 28519 (m, 2m, Ava,

fdisaal erePow.@ AILH; I70674§n5ﬁi M@H) Sy 59 Qﬁsmeﬂr H)OGTD?(d 1H, J = 8.0,
am noet hyl isopro er ,

ASEBF03224123 @ZOZ r—H)Z 3432rfmallﬁ iIS1Hr)92 P éms Th‘éft)hlaéz -2.49 (m, 2H,

Th b2t 2Bt A b Ao il TRk ochi of i de. sl t
as descri bed above. [0242] LCVS mz 364 [ MtH +. HPLC tk

=6.7 & 7.7 mn (nmethod |)
3-@hlovopmppioniq- @z@\spn%?ﬂ*sywhwWaémlh&aéﬁbwycleb?rZ 1]oct-3-yl

F14- 239 0243
?ﬁgﬁgsg&g&%%gg spi ro[4) 5] Ejecanze (332 ng, 2.32 mmol)

was agopad]to A s%ﬂitlléhl@B—Gﬁloﬂop@c}tﬁdil@rﬂchidrmr@ﬂaﬂm hﬁBcelitﬁnol) in dry
120 mg, 0.70 mmol ) in anhydrous THF ( 1 nl). After 48
@h}ogorgﬁthanq @gnhi wes added dippwise &0 heeldsalution |0ér1éé|BG31 (712 mg, 2.56

BFHIESR, BT CHF 7% P20 I HPOASANED) w 0

ﬂﬁd@i‘ %ﬁgi)n atMBspHREd. dUe MRfurdRab alowed th warkh b 46 €. @ffter 4 hours stirring
ethyl acetate and 7-heptane (50:50). Purification

gfi 1tithe s‘glypntc\mmmnmd anditey r@pﬂw was| partitignogi hatweom etﬁyl acetate and

"%{eP o e p r@irﬂg 13 gﬁ%g asf%r u?n gl?l‘flaéé \Ar}ggegeg L nvdg (?\{agara%eg to dryness

(8@& rﬁg;r&se@)pmacmpdimdrmhism Wﬁﬁoﬁ&h&h@ uﬁﬁﬁ@t[dnbed
above. [0244] hyl acetate/ -hepta
0. BOJO BN R 3 G55 (ENwHpctiinpdoptais 50:59) k. EMSrerhago [MH]'

R AT SN SRt P Nt )

(mIH Ar-H), 7.04 (d, IH J:8.0,ArH) 403(m

di oxol ane-
M_' qqsyacetnc ac1d|_2ndo-8 %4 cyanonaphthalen E)yl) 8- azablcymlo[S 2.1]oct-3-yl ester

dr oxyi m no- 8- azabi cycl o[ 3. 2. 1] oct - 8-yl ) napht hal
ene- “carbonitrile (156AF17- 240). [0245] A solution
of sofi2df acefilet @mpoundtvess §ynthesizpd issn ankdkakyiacetsl chloride (50 pL,

Iut|o 1 217 (61 ng .22 nmol) and .
R SieRoD 20t ASTRGAT LIS Wi 6 Fapmolyiysing ThersempMEtod apyfpr preparation
§12 5@3 11985 "BRGLQMirE WL Nochdasd ks Q@%dg?s @ﬁ%bﬁ& by silica gel

ask for 2 x 10 mn under m crowave irradi ation
dAA0mE. chitmeatogsphy,i elgtingeithve stepaise eradiymr ofnEl-80% ethyl acetate in n-
ﬁee %re,a:ta&grdgg 816 desired compound.

[0250] LCMS m/z 351 [M+H]". HPLC #z = 12.2 min (method IIT). 'H NMR

(CDCls, 300 MHz) & 8.19 (m, 2H, Ar-H), 7.76 (d, 1H, J = 8.0, Ar-H), 7.66 (m, 1H, Ar-H),
7.57 (m, 1H, Ar-H), 6.91 (d, 1H, J = 8.0, Ar-H), 5.39 (m, 1H, Tr-H), 4.18-4.07 (m, 4H, Tr-

H, COCH;0), 3.51 (s, 3H, OCHj), 2.61-2.51 (m, 2H, Tr-H), 2.18-2.01 (m, 6H, Tr-H).

3-Morpholin-4-ylpropionic acid endo-8-(4-cyanonaphthalen-1-yl)-8-
azabicyclo[3.2.1]oct-3-yl ester, hydrochloride (156AF32-246)
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evaporated to dryness. The desired product was
crystallized froma mxture of ethyl acetate and
wokmweptane (50:50).[0246] R = 0.25 (Ethyl PCT/US2005/017143
acet at es- Hept ane 50:50). LCVS mz 292 [MH +. HPLC t R=
102mn(rrethod|||) 1HNI\/R(CDCIS 400 I\/Hz)d

8.26-8.19 (m 2H, }—%9 76 (d, IH J =28 H) ,
7.67 ([9@51|]|-| Redipm 101z1 (Qﬂ mg,q 0.86 - xpﬂnol)gvxglg Q@ed”‘.q ajsolution of

-}?gA}_ég 31 ?ﬁ%?l@rﬁ'ng (}7[(864} {H %cgﬂr%n%ggriemﬁdcgﬂqélﬂﬂe (’%_‘;_b uL, 5.73 mmol)
Srad dddedBopWise &che-'fﬁmﬁl)re aflt, Hirdlin® Kab BontBiled Hierdght at rt. The mixture

3- Chl oropr opi oni ¢ aci d
s @usane(ldlﬂdcgzaﬁbmgeﬂtané parified y piliga gelkasileye pb{omazoggiw eluting with

37% %Iﬂeéﬁ fg% I((i]-o %@Pro%rh Gty Igzj'efh% ﬁg&%ﬁ&ég 81‘%& 85“’(0? was 8onverted to the

dbﬁ&ﬂp@ﬁ@ﬁghb@mehlbﬁda‘se)lt alya;&sﬁ‘ﬁfﬂzﬁdtbdva)pvw se to a coI d
sol uti on of 154BG&3 712

triet B9k neRﬁQz% e@{/ngfz%nﬁ 95 hCa/lg,m/z 420 [M+H]". HPLC tr=4.1

h at 0
SRR SR En R ol 73 0 10 = 50
Afrtrey, 7‘53*‘(@&1“55[ SArLH}lm@ﬁ I'H, AhH s&gslantlma& eem\y&m) 527 (m, 1H,
and the residue was partiti oned bet ween etllﬁcy acetate

dirdDwéilér(m, 2Rk Té'r}@aﬁﬂ@ 3.6 &n, Msmernhelinerile CQH: (IhN), 3.46 (m, 1H,
gﬁt%ﬁ)' hESTH é ﬁ”mgg ﬁjugf;gS %tzt%d%ﬁ %}frﬂﬁﬁ%ﬁo&ﬁgﬁn@ﬁ) 2.18-1.98 (m,

pH;, ITEEDat i on. [0248] R/ = 0.58 (Ethyl

acet ate/ n- Hept ane 50:50). LCVM5S nfz 369 [M+H +. HPLC R

= 13.6 min (nethod I11). Methoxyacetic acid

SR EHIEESBI IR,y V. S 130

ayatntgaﬂm[Zedllbcte?ﬁyhmj:hohydmh}drlddﬂl56AE&5-(2M)) n., 0.54

o A1 o st oot s pienarks St SAAFAEAIT (450 me, 130
hinh®l) \WAg ﬁéﬂqzmazq& RRUNGH $.S0PHihd1) G OMe Bl hofida. as for the

gel colurm chronat ogr aphy, eluting wwth a stepw se
prepdiation  of 156%6%266 h;iﬂheap@tdacte (354 nhgptlQ@f’é) waf @odeetted to the

the d '. d 0].,L mz 351 [ M+H] +. HPLC
SsSB4 e Yona 3, 300 M)

8.19 (oms4pH Hy= *d)376 M@@H)(C!szlﬁl{g@@f I&)M(S iz 421)7 [M’+ﬁﬁ' HPLC t =
é30nHJAﬁn¢%10d E)é@l MR (GDCiy 480 MHZM&M&(M@H Am—H) 1573 (d, 1H, J=

%ﬂ %9@(3 3%1 (AﬁH)ﬁS%'ﬂ}{ LB el (B, 2% 0, Arm), 5.27 (m,

3HMI|HH)0 Uin- dny2 B! PRHYND G4 qm @H COCH,CH,N), 2.55-2.40 (m, 12H, CHag;,
endo- 8- ( 4- cyanonaphthalen -yl)-8:
COCH;CH;N, piperazine-H), 2.18-1.98 (m, 6H, Tr-H), 1.10 (i, 3H, J= 7.2, CH3g).

3-Diethylaminopropionic acid endo-8-(4-cyanonaphthalen-1-yl)-8-
azabicyclo[3.2.1]oct-3-yl ester, hydrochloride (88PS37).

[0255] The desired compound was prepared from 156AF31-245 (272 mg, 0.74
mmol) and diethylamine (270 mg, 3.67 mmol) using the same method as for the
preparation of 156AF32-246. The product (139 mg, 46 %) was converted to the

corresponding hydrochloride salt as described above.
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azabi cycl 0[ 3. 2. 1] oct-3-yl ester, hydrochloride

(156AF32-246) [ 0251] Sodi um i odide (129 ng, 0.86 mmol)
wor®satied to a solution of 156AF31-245 (318 neCT/OSBG5/017143

nmol ) i n dichl oromet hane. Morpholine (500 nL, 5.73

mol ) was added dropw se to the n1xture at rt.

Stirring was conti nued over ni ght

was sif2peinded-(@WS sz €39 @Mﬁl{énd}%ﬂ& Ried- g)}mgl {(nil%g oG ap- 'H NMR

@ﬁ%ﬁmﬁo@mﬁ%@f g,yzgf'%f 3@“ §1°/°J'IE§ baﬂPh)' 66 (m, 1H, Ar-H),

796\ E)HgA&g{)t b@lo(arz I5H8par8jo ngr Hyotr mnhpmd@r-ﬁaj #.13¢m, 2H, Tr-H),
escril pe apove
LB, @@@f{zﬂt@i@ GBS (s oh, G o B Uy g, TED, 111

(:\%3%;:09 H0p I\/Hz) d 8.16 (m 2H Ar-H), 7.73 (d,
g o 7.63 (m IH Ar-H), 7.54 (m IH,
6.88 (d, IH J =80 A-H, 527 (m IH
4.1
ﬁhloan%qeﬁlﬁegﬂdm@é%@%ﬂ?now%h#ﬁ? Ayl Tragshisyplofy 2 Lloct3-1 ester
Tr - 2.55-2.48 (m 6H, Tr-H,
ﬁgréﬁ{?’ﬁ] §ﬁ , 218198(m 6H, Tr-H.
3- (4- [11257] pi plﬂreammpdungt Wasr sypitesized doim 154BG31 (235 mg, 0.84 mmol)
endo- 8- (4-c anona ht

%@h@;@a}cg[y chlen t(llq(%)l_l.& Lg%/ ex?nmq%, Jsingnths, sgge method as for the
él%gparégl‘g f?’%m%g%%a]irhgﬁg c?i%% HRIwa 9 BREHRA t48% hours. Purification by

1.30 mml ) and
ditied byl @ilpan &hrmtégréﬂlmlutﬁlgmltmmmxmnsu afethfleacstateeand n-heptane

met hod as for the pre arat F32-246. The

e e a Pr o the

corre in rsopedCaVez 355 [M+H
o254 2 = %‘”WW&%@&%"‘HSM@E%S%S agre 295 (M

HM:EIJtlt SHPirﬁn (IﬂethofBIB 'Hi NMRr6E PG, 44)0 MiH) AVR 1 @DAIB, Ar-H), 7.74 (d,
it 54, S Pynr ot i B eniss e et gh Bl - 80, avm,
ggls (JF:;'% ﬁ-gﬁ,]@ 13 hﬁ{ T?—HZZJd(DHi\dDIB" 2. 6'6-2 ot (%1 211l ’D%JHQH 2.18 (m, 2H,

Gﬂl},tZ(IKXﬁHZ@I—lZN—HhN pera2| ne-H), 2.18- 1 98 (m 6H
Tr-H), 1.10 (t, 3H, J = 7.2, CH3Et) .
3- Di et hyl am nopropionic acid

Wﬂﬁ@hgﬁﬁﬁ A% ERNARRD ExtRI- S—'@4Jc¥=Yﬂ(91ra hthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl
azabl cydo['3. 2. 1] oct - 3-ylI ydrochl ori de

eﬁ&P&'yd)roch[lm%llSﬁMw&éP) ed conpound was pr epar ed

f 3 1:.24 0,74 i
(rzggn t@%’o‘g ]T s§ opﬂ% wag h)e§1%€(g ﬁ‘a%gr?flgg.k?%%ﬁ% (175 mg,
BraoPALR) aRd Qﬁorfaﬁ&ﬁi:e:”%@dfﬁL I@s ﬁhﬁﬂi}l Gking 4BO safe H6thl as for the

was converted to the correspondi ng hydrochl oride salt
asepdasion | b dl S4F3e-246258 e IpeMschn @ 74081g) MY waspcenyaiied to the

%orrespondlgg Hrodhlonzie sa]It as'\(q\éls:ecnbed above.

[0260] Rr= 0.24 (MeOH/CH,Cl; 4:96). LCMS m/z 406 [M+H]". HPLC tr=4.2
min (method II). 'H NMR (CDCl;, 400 MHz) 8 8.16 (m, 2H, Ar-H), 7.73 (4, 1H, J = 8.0,
Ar-H), 7.63 (m, 1H, Ar-H), 7.54 (m, 1H, Ar-H), 6.88 (d, 1H, J = 8.0, Ar-H), 5.32 (m, 1H,
Tr-H), 4.12 (m, 2H, Tr-H), 3.78 (m, 4H, morpholine-H), 3.25 (s, 2H, COCH;N), 2.65 (m,
4H, morpholine-H), 2.55-2.49 (m, 2H, Tr-H), 2.15-1.99 (m, 6H, Tr-H).
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(cbAd 3, 300 MHz) d 8.19 (m 2H, Ar-H), 7.76 (d, IH J

=8.0, Ar-H), 7.66 (m IH Ar-H), 7.56 (m I|IH Ar-H),
wWG2®%1(3361 1H, J 8.0, Ar-H), 5.29 (m IH Tr-HPCHUIBO5/017143

(m 2H, Tr-H), 2.93 (m 2H, COCH2CH N), 2.68-2.48 (m

6H, CH2Et, Tr-H), 2.16-2.00 (m 6H, Tr-H), 1.11

Chl oroacetic acid

ImﬂhzoBl(yda«eylan@ndphnh‘aﬁdﬂ-cb’awl)alﬂlih&lamlc)ﬂ}:ﬁtﬁzabEY@P[33@%-1]OCt-3-yl
s 0257] Th d
e%% ?9@@‘&%?‘%@@@ ([235 ] g, oesi"ﬂrprgf'? and
chl Of@mEt yl TMh@sﬁfedeco&ﬁ@m& swab. RBtHEsRE] fiish NG6ARBG-248 (177 mg,

same nethod as for the dfar ati on of 156AF31-245. The
Ordanmiobrand; imidagals @3 @Fﬁsl@ Srpmpd) wig be speimgthod aoter Preparatlon

SRIFEAPLE 3 chy AT L VR ARRBRY S b5 . 1%

vk %@%\g&@gﬂ ﬂ}edﬁ%eﬁﬁiﬁdﬁhgrﬁydw@ﬂlo(rﬂS Qaltrgs d&dahed JORE8] R/
[-Mmp@ 06 OO CHeinda ) ?f’%ms 1%%%%@%? HPLC fy =
(m%thgﬁ()ranH WRZ(@%% 4;905@{(2;”% (%H}h)JJ S OB, 811 @,

1(Lp|J=J= Isl,o ArsH §7013 @, 1I;ng05§©gf(rm) 83 (fi,- 14, A14H;L37 §4n(m 2H, Ar-H,

Dzt 1) 712, 06 ](I'}-nlnuchzoler),{)ﬁ S5 Mqo;ml,qa@mgﬂfﬁ 4%\ 11, 7= 8.0,

A0 A A T 48 6 SO, 37549 a2
T3y, %S(hﬁﬂH mym{)prnpgmm TrlHﬁAFS? 249). [0259] The

desired conpound was synt hesi zed from 156AF36-248 (175
ng, 0.49 nmol) and norpholine (430 nL, 4.93 nmol)

' d i h
(%?éﬁg@%&%&%ﬁrﬁﬁggﬁag du?f (%Euf e’ pgg@go%g@g%%gﬁ h’ahalen- -yl)-8-
dzabichelo[301.1 pepsnd |es1gr,hmiydmhhkond@e(1smr4aagszjescr i bed

b 02 R =
Zogvfm GO%ﬁbgéeglopg Nboc_lléwcgs( 20 I%eis%eg(s%cﬁnh%f%é% (222 mg,

dé%:)ﬁ: ol) ﬂgﬂemi) é)@ragmjcts(ﬁgmm&rzﬂ lﬁrﬁﬁ'@l) ukﬁng She( §hmd Hethdd as for the
;ﬁe;ﬂaﬁiat(dﬂl, off H156]AF-32824§ Ahe |—prodgct3Q1 S(Immg, Hr6n79r‘q) 32 kan%grted to the

2H, Tr- hol 3.2
oresranginnydhos i s hPR PR 1y 5 557 49 (m
32'. Tozbd] 2815011 SQEOR/GHCITT:95). IICME aw/pU33 {YHERLHRLC fr = 6.4

mm(meahc(mwﬁrwmqof@maheﬁoo MHL2)-388.46 41, @He AsfiD), 7.78) @i H, J = 8.0,

e b8 UBBE DL oS i RESTI0 PRSI LA B T{-liﬁso (m, 1H,

PO, & B0 eyl 3197 dazg! @oCH 1-2.40 92" H, Tr-H,
u5|?i ﬁh(e SamaT ms? (gs @O rgﬂ%g’{l 24 2 | piperazine-H, Tr
CHzEt) 2.16-1.98 (m, 6H, Tr—H), 1.08 (t 3 J= P2 2, CHagy).

Diethylaminoacetic acid endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl
ester, hydrochloride (156AF43-253)

[0265] The desired compound was synthesized from 156AF36-248 (151 mg,
0.43 mmol) and diethylamine (155 mg, 2.12 mmol) using the same method as for the
preparation of 156AF32-246. The product (136 mg, 81%) was converted to the
corresponding hydrochloride salt as described above.

[0266] Ry= 0.47 (MeOH/CH,Cl, 7:93). LCMS m/z 392 [M+H]". HPLC tr=7.9
min (method II). '"H NMR (CDCls, 400 MHz) & 8.16 (m, 2H, Ar-H), 7.73 (4, 1H, J = 8.0,
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of 156AF32-246. The reaction tinme was extended to 3
days. The product (153 ng, 81% was converted to the
weorosespondi ng hydrochl oride salt as descri bedP@bUsm®05/017143
[0262] R/ = 0.42 (MeOH/ CH2A 2 10:90). LCVs m z 387
[ MPtH +. HPLC tk = 3.6 rrin(rrethodll) 1HNI\/R(CDCIS
400 MHz) d 8.16 (d, IH J = 8.0, }3 8.11
Ax-18),0,630m H)H, A3, 184 (nHIHJ A=, é 83k, -1y / 78@3 A(rrﬁl) 5. 30 (m, 1H,

At it ST 0, 5 oI i -8, (B 25020

anbHJTr}ﬁ D15 Gh; m TEHBE2. (I?J'(\m 4, TRV 084, @5{ (77 7.2 Hg).
r-Hj, 348 (s, N), 2.55-2.49 (m 2H Tr-H),
196(m 4H Tr - H) 1.79 (m 2H, Tr-H).

Sélﬁal'?i(gy% g;ﬁgﬁ%@g ﬁﬁ?‘% ﬁ jii_n&n?ﬁbﬁlalen-l-yl)-8-azabicyclo[3.2.1]0ct—3-yl]
estenlpl S48 3543. 1] oct - 3-yl ester, dihydrochloride
(156AF42- 252;} [0263] The desi red conpoun

B

was )
synt H8247ed ¢rinie sehrdaleo (398 (982 ﬁé mgxogg'wmflsleda%a solution of

SBT3y R EL 0 o s 1

R PAYE TTHe LRtk tFB wab SlifredBES S AN Y6 WekI. Pufifi€ation of the reaction mixture
correspondi ng hydrochl oride salt as descri bed above.

Hyodleet] geReolutmichir ¢ivesCEaphin (qhgurg Vgljj) a migiyes o sthylpmetate and n-heptane

oMy e ssa S B 105 1 TS Lo

(Ar H)[02€8J163 Rgn loH,7 thﬁl)a,cetzte?%@ms ;hbl 378r [M*}I,—I]“‘6H$>&c fr = 2.6 min
(ﬁtdiho‘drH)HBH mazcwlz,zpo Nﬂdﬁ@z n% (m, 2Ii,ér ﬁ()) 168 (@2&4 J=28.0, Ar-H),

azin 1 6
7%’8@“(&{ gﬁﬁ)ﬂq-d‘g ﬁfnz?ﬂégg%{))%fiéﬁgt }1131 ‘é%gn%a‘g{’eﬁjc ac(IH 1H, Tr-H),
@@ﬂen%ﬂ ATCHRNOTRPBE AL 8R; COOR B ATOHY, 487 30 2m] PHC Tr-H), 2.12-
-3-yl ‘ester, "hydrochl ori de (156AF43- 253) [ 0265] The
Zj@&(m,e@{,c"ﬁ\ﬁibund was synt hesized from 156AF36-248 (151
nmy, 0.43 mmol) and di ethyl am ne (155 ng, 2.12 nmol)
usi ng the sane nethod as for the preparation of

Ao acﬂ%dﬁfgl(ﬁ-l@)tanbﬁafhﬂiglen&l-%) -SraasabieyeiB 2edoct-3-yl ester
to the correspondi ng hydrochl oride salt as descri bed
@b6AES426966] R 0.47 (MeOH CH2A 2 7:93). LCVS mlz 392

5,('\)/'5'_'] HPLCTI u(_)}?ﬂa%%tﬁ %&Hﬁ&l@ @87%14 (1 44(5_' i [}55 (ngpgd&;ed to a solution

@f 1%4%@3@(77 ?1355@ ZS%mb}Zrln éﬂryl")tceéecﬁ)e (51411 (’JIiThI_eI: ﬂl_ilgktup%rwa‘sl)smred overnight at
m r-
QGﬁC 21F1ae ﬁmumh; wag paﬂlt(oa;ed bﬂwe@@@m\aoetaze gl W'qter Ahe oygamic layer was

Zd,_ﬁver rogém(smtgtg’fﬂt d ébl“& e\iapaga-[?dt t'E)') cgﬂies% %&J}lca&&!l of the residue by

Q’@aE,lgél column chromatography, eluting with a mixture of ethyl acetate and n-heptane
(55:45) afforded the desired product (20 mg, 19%).

[0270] R, = 0.71 (Ethyl acetate/n-heptane 55:45). LCMS m/z 375 [M+H]".
HPLC fx = 5.8 min (method II). 'H NMR (CDCls, 300 MHz) & 8.17 (m, 2H, Ar-H), 7.79 (d,
1H, J = 8.0, Ar-H), 7.71 (m, 1H, Ar-H), 7.59 (m, 1H, Ar-H), 6.93 (d, 1H, J = 8.0, Ar-H),
5.49 (m, 1H, Tr-H), 4.18 (m, 2H, Tr-H), 2.68-2.60 (m, 2H, Tr-H), 2.27-2.03 (m, 6H, Tr-H).

=

4-(3,4-Dihydroxypyrrolidin-1-yl)naphthalene-1-carbonitrile (1 56AF59-258)
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Succi ni ¢ aci d nono
endo- [ 8- (4- cyanonapht hal en-1 -yl ) -8-azabi cycl o[ 3. 2. 1] oc

wWo 285 1B6est er (156AF48- 254) [ 0267] Succi ni ¢ aptytis1008017143
(368 ng, 3.68 mml) was added to a solution of 154BG31
(129 ng, 0.46 nmmol) and triethylamne (160 nL, 1.15
mmol ) in ethyl acetate (10 nl) at rt. The m xture was .,
stirfeylat 50-Bocit-parrokdirdiobP(F7& meat(.-&h ngnol Hegas stiured in a 2 M

reacti | xt b Y | -
sg]Iuﬁfnil ngn qurﬁclﬂgﬁgg(%éﬁ I(:_\lrlbf%?eé?ﬁﬁtﬁgllc gﬁgﬁ;nﬁ%ﬂggﬁﬁglmng at rt
hy@RchRYda ek ded 4 pardlridicioway Bolacdd 68 thg mi4f4 by filtration. The
0268] R/ 0.17 (Ethyl acetate). LCVNS mz 37 Lv +o. . )
PHRIUCE WRS thEQlﬁedﬁrhm@é@leo?dldl Ipft onstpnding ¢ t %Sﬂ SMis§mine resin
o8 AR F5ppl 7 yed Pl dpmbig ) Refion 5o, sofuion was
conéenBatedr inHacub. Afording 3,4pyfokididiol a8 scolonrle@HoilTiThig) material was

2.70-2.56 4H, COCH CH . 48- 2.

drisolpd ipDME by ey <sHo-nrTpona ir et BbER - Higpe]) was added
O-a-{4-C 0 J - | - Q_ . 1 O

TR0 BB RN b My FRAR L sl bt

oty yedetatte afd S8iterl Thé .ot Gamicridyler wees washed with drige] dripdver sodium

of 154BG31 (77 ng, 0,28 muol)_in.ethyl t at t .
spifaenfilred avg vt Boguernp uRicpY o6 B tefiile Ry chlspget cotumn
Nbin ;R@%xfa lté}i; %‘i\ﬁg}gh@ftﬂ\@ SRpRideYraB&R AL BNFImemRags]. in Biéhloromethane,

or gani jer s dried over sodiumsulfate, filtered
afford eehthe desated dompouind/(idasg, 1A0@i fi cati on of the residue

e U0EFR Saor 04 DVEDEOCRECH MBS HEMS b5 238 1. BPLC e =
14 e o st (30 g Ry, 7
TEREFHE 8.0, HRLIE), t7R60 G 81T Ar-EReT 49 GmE) H, AHRVROBCBAE, J = 8.0, Ar-H),

zg\g(?-g})'\zﬁt = {grré]@in%ﬁ)@?h@.%@;%}ﬁ fq’yrr!&ﬂgms?e:ﬁ%%g 3.51 (m, 2H,

TH h 3 & i ) 49 IH, Tr-H, 4 18
I%Ef(’l’“'?ﬁekﬁb,’nga@fofargbﬁ%{"rn()ﬁ%, (T:nH) 2 57 03 (m (g]H,

Tr-H).

4-(3,4-Di h lidh-1:yl o] - j
g L e L el
dRboRitAR @¥PS41Was stirred in a 2 Msolution of
hydrochl oride acid in diethyl ether (3 niL

hour s[0273Y r i dighyyl maghgsiime bHINGIdp g@agp@trQQ,SoIg/f soﬁt}o%rinzanhydrous THF,
A Aol e b Sro Rl et SERAIDE o LSSAER B (100 me, 0.36
1 B FAESSEED| A1 R ot i up o Al
10 It statihgrat ahdhd heackod mtas auengted with water. The mixture was partitioned
between water and ethyl acetate. The organic layer was dried over sodium sulfate, filtered
and evaporated to dryness. Purification of the residue by silica gel column chromatography,
eluting with a stepwise gradient of 40-100% ethyl acetate in n-heptane, afforded the desired
compound (6.4 mg, 6%).

[0274] LCMS m/z 303 [M+H]*. HPLC #& = 11.5 min (method III). 'H NMR
(CDCl;, 300 MHz) § 8.13-8.08 (m, 2H, Ar-H), 7.68 (d, 1H, J = 8.0, Ar-H), 7.58 (m, 1H,
Ar-H), 7.48 (m, 1H, Ar-H), 6.83 (d, 1H, J = 8.0, Ar-H), 4.11-4.03 (m, 2H, Tr-H), 2.67-2-57
(m, 2H, Tr-H), 2.48 (s, 1H, CC-H), 2.26-2.13 (m, 4H, Tr-H), 1.92-1.78 (m, 3H, Tr-H, OH).
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concentrated in vacuo affording 3, 4-pyrrolidindiol as
colourless oil. This material was dissolved in DMF (3
wonegosamsel - cyano- 4-f | uor onapht hal ene (66 ng, OPGEUMDFN17143
was added to the solution. After 48 hour stirring at

rt the reaction mxture was partitioned between et hyl
acetate and water. The organic |ayer was washed with
brine, dried over sodiumsulfate, filtered and

R ST USSR B Al Bt i Riinc 1

catlrmidrae (Beadissni60pf 5- 10 %mst hanol in
di chl or onet hane, afforded the desi red cqnpound 80,1?
149 [07B272] Laiexemest YiOAMESEHD 1954 reagenishy 1 solution in

T Y e

(g(b*mg 0'298mﬁlol)°ih zlltﬂﬁydr?)uﬁ (THFT(Z hﬂ:l,) aAIrt lﬂ)ftecr) 2849 stﬁlmngldﬂrt the reaction
J = 50-4.41
qu@mlmdn‘@lﬂ%satugatgh a@ngml%ch@ﬂdepth; PR G (y_.vapbpartlztll_c')ned between

%{g&ném%hldrme afd etﬂylr IRtk AR (lﬁ%amg l§§?ér (W4sO@GkdS over Hodium sulfate,
Ftcbed aud-detpotati- & drdesshyRiificytia arfatiecyesidup 3 siljoacgel column

cEE R AP FOPGR 6T gaistt b8 0P YoRhE! gtatyin n-heptanc,
M SoLE Bl Byl B gyt s pouy s 450
i n arfbyzi ousLTNES @122 A9 [Mit-H) . GIPTIG er |=n4<13 & é.8vaen (method IT). Major

Gaisrent [ NVRS CRudin b Ealib B AT 70 1y =50,
A g; Ay 408 dl}? 7 YRG! 1A k) RECLRLL- SN H), 4.54 (m, 1H,

ni'c yer’ Wwas drle t sodi um sul fate, filtered
cﬁmdmemponatm (m 4H yheH s dioRarre-H), 3a18-3.07 ¢, tZHe droxgnettle, 2.29-1.56

by silica h

@ ati SePo PR ROOH dryi CoR hptath giReit ). °
n- hept ane, afforded the desired conpound (6.4 ny, 6%
[0274] LCMB mz 303 [MtH +. HPLC tk = 11.5 min (ne

4- (dnno-ﬂMMyes;mmpyaqe mgt-&ryt)nasht&aa@emarbpmtrﬂe (88PS44)

Ar - H)[DZ%7] 42 %ﬂﬁ’hup‘,jiyd)g&d '_QSO Q/’gSlggelg%dn llnl-im nn}aé gi 10 mg, 0.21 mmol)

vﬁfs'eﬁgded fo Qo]:ut'{]mpo"’f ﬁmBG'—%}I' }S)SO—EHZQ_% .182mf61)2at 9t After 18 hhinutes stirring at rt
26-2.13 (m 4H, Tr-H,
nietﬁ?l— mdm (Qﬂ] uI.?;H) 36’ tmmpl) was added to the mlxture and stirring was continued

ghtga?t’ Zé e&%)%égqu%a% te ?&Pglold}%/ Wi itg )é/t anda gaxp liSled between
6AE ilter
R

d¢Vlapor@ted Jondrphdss WA fichtien byr ofivd g& ¢oduran shiamatograpliy, eluting with a

156AF03- 21
mixture of ethy71 acetate and n-heptane (50:50), afforded the desired compound (4.4 mg,

8%).

[0278]  LCMS m/z 293 [M+H]". HPLC fg = 5.6 min (method II).

(1S,4S)-5-(4-Cyanonaphthalen-1-yl)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylic acid
tert-butyl ester (165RL03).

[0279] 1-Cyano-4-fluoronaphthalene (50 mg, 0.29 mmol) and #-butyl(15,45)-(-
}-2,5-diazobicyclo-[2.2.1]heptane-2-carboxylate (86 mg, 0.44 mmol) was dissolved in
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(80 ng, 0.29 mol) in anhydrous THF (2 nL) at rt.
After 48 h stirring at rt the reaction was gquenched
wowdk/isssur at ed ammoni um chl ori de. The m xt ur ePEEES2005/017143
partitioned between anmoni um chl oride and et hyl
acetate. The organic |ayer was dried over sodium
sulfate, filtered and evaporated to dryness
ppuding i & o) oRBEF (18he., 0l nimeyassiddp andjtie reistusprivas shaken in a vial

SRR A AR P HGRARP PR F s e

nfl@&td ®es §M%W1tlﬁﬂlcﬁlo%rﬁ§th%@(6m§5 in€L)irké Udslﬁbmeatorgamc layers was
85:15 (37 np, 45% . [0276] LCVB mlz 393 [ MtH| é_
waghed with spdning hyﬁxpg@ngafmaqq Ariedgver sefigy @*1@6%@11 ej(gporated to

Sl P80 g G0y S 2 v

alaét@teﬁlihdﬂ)l_?)ne@ S)Egi(vﬁhgalwmelsc;hcﬁ(mmgArM 19%). 4.54 (m |H,
I oxane- xane
3 7051 (nxfa@%@%s@z mptarge Tl L R T pappr e =

lwg%h%ﬁyﬂoxyw cI o[ ZW:SL]SLdgf(ddHﬁ(?%g%WHz i), 8.01
(%erneﬁ | F-e 0LH01) iArFIT), 6. 6(5_E(8PH44J pr]Axgdamﬁﬁ (y, i, - I(IW 39 (m, 1H,
Akl eoqds Dl T B> ABHBc V145 iy 2o P rorg 2230 (B 4H. pip-HD,
jﬁﬂgé%%gT?ﬁagtqghgggqg@ﬂg(§q35 yrethyl iodide (22 ni,

to the mxture and stirring was
continnued overnight at 60 C. The m xture mas al | owed

to ¢ r art one en

5380 38l o B SDRREH BRI BBl mvarocttorae
mug goysul fate, filtered and evaporated to dryness.

Pur i gatl on by silica gel colum chronmat og]r aphy

el ut i[A2BM t h16SRKOG (A0F o, 8:Fymmedewas eligatyed lﬁéﬁﬁlaﬂ@methane 2

fé@; ?gl%hgg%gt%adflcg%mﬁwgﬁs é&feﬁﬂ%@qﬁiﬁ%g{e‘lwé ﬁEl(en i;nha \éial at 1t for 3
Holws. TLC showed no more starting materlal Hydrochlonc acid (1 M, 5 mL) was added

(IS, 4S)-5-(4-Cyanonapht hal en- 22 5- d| azabl cycl q
and thermyixtureewas washisd wyifh @thﬁlcmtaﬁeeé % §Qyl)- dbegqueous layer was made

ARSERE sodiff Fhdndyenen dal! g&a&g&mﬁ%ﬁ%a{a@@(m 20 mL). The

cbn%a&ddirgirﬁ@ Ild:yifﬂ Werb Aried bvaepidame sﬂfataaﬂ@xyzimtz&ec( 86dryness to give
was di ssolved in

Ao icosalEl G Janl elcdde a0 VR SOTHeETg the corresponding
}ﬁrla% ?‘wdg Sﬁté% &‘éscﬁﬁec%ﬁgg for 40 hours. After cooling

rochl orrc acl 1M 10 nlL) was added and the
m xt yoesajas EXMSoke RS0 [VM-+HI ¢ HIBEC et-hdri n@ﬁ Gmeghod JI). 'H-NMR

@ﬁﬁé%'l@ﬁ?},&ﬁﬁl@eﬂmgf}f Vel WoR Jetfed W A DA SRS HED (m, 18, ArH),

par Al el §2 63“70/ ~°1§1 JEg. 33541&&{3 M.Vag (BUH, fp&;ﬁﬂ)beym (dd, 1H, J=2.3,
rfn chr onat o on sifica gel using dy
94 pip-H), 3.86 (s, 1H p1p-H) 3.45-3.37 (m, 2H, p1p -H), 3 17 (dd, 1H, J= 2.1, 10.2, pip-

H), 2.06-1.89 (m, 2H, pip-H), 2.01 (br, 1H, NH).

4-[(1S,4S)-5-(Methoxyacetyl)-z,5-diazabicyclo[2.2.1]hept-2-yl]naphthalene—l-
carbonitrile (165R1L10).

[0283] 165RL09 (16.5 mg, 0.066 mmol) was dissolved in dichloromethane (1
mL). N,N-Diisopropylethylamine (DIPEA) (9.4 mg, 0.073 mmol) was added followed by
methoxyacetyl chloride (7.9 mg, 0.073 mmol). The mixture was shaken in a vial at rt for 18
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acetate/"-heptane (1:1) giving a white solid (42 ng, 4
1 9%. [0280] Rf = 0.40 (EtQAc/"-heptane 1:1). LCM5 nifz
waz®siMBE] +. HPLC t = 12.4 min (nmethod H ). 1H@WIVES2005/017143
(CbA'3, 300 MHz) d 8.09 (d, IH J =7.9 Hz, Ar-H),
8.01 (d, IH J =7.9 H, Ar-H), 7.65 (d, IH J = 7 9
Hz, Ar-H)5 7.54 (m IH Ar-H, 7.39 (m IH,
h@;rg5v&(a¢|er (BHnL) v&as7adgleql-|@nd Abe Ljyery wep- sfep4g1tqqﬂT}g|_pqueous layer was

%T%t% W1t§ g’é’l Exce?fagts &?&éﬁl%fﬂl@ tI@ corftbiddd grrggﬁlc(lg}erg Rere evaporated.

Tﬁe Q:Sh@o&ﬁb wds Fuithenpabifiey (blyQ{olhlﬁn thivepttegaptly) omphichaebnsing ethyl
-carbonitrile hydrochl oride (165RLO§£ [ 0281]
aqe@@dmﬁw(nzb(?l hgo e0/ese Fﬁ%mm}’a\%l ddr L ey, védok n

di chg(gzgage ”fﬁ'(é% r@@mﬂééﬁq OReRid %/ﬁ@iﬁg‘&lzi'a}?]t)r HPLC = 2.5

Xture was s en I n a vi
nﬁ@(mathb@ml)slﬂ -NMR $6Dv@D, B0 hﬁfzermmetsum@o.saﬁesnhqci 1H, J= 8.4, Ar-

Ry SO0 (e TSR 2B 5% AraDn g6 Bt B ArtD: A3 gL, ARED. 751 (m
1%125%%)2 6. ddt‘)‘/@g 1Ry -”@@eAﬁl'}Bathﬁl 86 &H md%@tﬂjmdl@aﬂddfm (s, 2H,

ratted Wth ethyl acetate %r(
C'O(éH,g@)Ubl14@@0@(rgatﬂpp1pé§/)e8§lvﬁe8(é(rdx Hédplp'clé)r 3gd e} -4¥n(m, 2H, pip-H),

sul d t.0 give an off-white
3§§I (316?1@ T@’a@% S%’Hé’ﬂ%%@t R/Ogg converted to the
correspondi ng hydrochl ori de salt as descri bed above.

[0282] LCMS mz 250 [MtH +. HPLCtR = 1.2 nin (method

411 A5 MvRty(-CrE BizaBiopelvi3). 1 ept-2yDnaphtialeng- 1-pgrbonitrile
;&rﬁg IH3J = 8.3, Ar-H), 7.60 (m IHAr-H, 7.45

({fiﬁ Ar-H 5 6.70 (d, IH5] = 8.3, Ar-H), 4.48 (s,

: ;Bpl[@zﬁ 4%@3%03%316!3%@ 5.085 3mn81)4waspd1@so&{)cd i3. @éhlommethane (1

i p- H),

m:L)ZDIPE 93 mgj ¢ O724)nmcg) was gd@;gl gﬂpwgﬁby@pgymhlogdq)@ 6 mg, 0.072
br, J.H

0. H%\ﬂ%ﬁ b i 207 T DPQUBSANFRES YL wac paded and the layers

Wwee (séﬁﬁﬁﬂeao)rhe[@asajs ua(gvasz@@ e(xhﬁct‘édnmth Oatmﬁeacmtm Y2was mL) the
di ssol ved i n dichl oronet hane

combingdreRy LR HeHe FEPIRIPEA fhe( gompqiﬁl'c\f Wesofhpmirfied by column

e L

for 16284)rs. R)é%tOﬂB; (ROdAc)Me@E 91@):1&631\4&@1/2 Be2 I[Myﬂﬁ HPLC tr=2.5
T

e et SN B e O M S o O 5B i 1L = 83, Ar

R O R ) e

Y, 6y75 (ag éfhm#}ﬁr)eﬁwd%ﬁ (m,ZLH IIIIH@L $86th@l (i3 pip-H), '3.65-3.53 (m,

SRR, 62 I8, 3, Hp-), 2.12 and 1.98 (25, 3H, CHS).

4-[(1S,4S)—5—(2-Hydroxyethyl)-Z,S-diazabicyclo[2.2.1]hept-2-yl]naphthalene—1-
 carbonitrile (165RL12).

[0287] 165RL09 (16.2 mg, 0.065 mmol) was dissolved in THF (1 mL). Sodium
carbonate (9.3 mg, 0.130 mmol) was added followed by 2-iodoethanol (5.6 mg, 0.072
mmol). The mixture shaken in a vial at 50 °C for 18 hours. Water (3 mL) was added and
the layers were separated. The aqueous layer was extracted with ethyl acetate 2x5mL)

and the combined organic layers were evaporated. The compound was purified by column
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[0284] Rf= 0.66 (EtOAc/ MeOH 1:1 LCMS mz 322 [M

+H +. HPLC tR = 2.5 min (net odl ). 1H NWR (CD3OD,
WQ@O®sMHB61 rot aners 0.5:0.5) d 8.17 (d, IH J =PGr/us2005017143

H),803(dd, IH, J = 0.8 and 8. 4, ArH), 7.76 (m 1H,

763(m IH Ar H) 7.51 (m IH Ar-H, 6.90
émnl H J = 96- 4. 66
aomplm@,n ﬂ@pﬁ g@oeﬂlgd)neﬂwlamm W&hf’(“ﬁr (3 &) fﬁr%wriﬂ by preparative
0 3.48 2H,
ity el 5 e (P eorpdthg 30 Gy (i 21 php-by
4- ( (1[6R88P) - SRACEL3 (B NMEGH A4y ECH[Qm2z 19N Byt+E1 yH)’hc tr=1.5

rpginstiog 1o TroBIRI R ORs SOBAEE) 883t chr BroutRafs (. 11,

1 PEAT{ O Z | |
Jéyogganétdy?h %fo‘Hl(? 738?@ - ﬁ %ﬁﬁ% AI\HB}S76§$ i ;PPMA;CHFC* 52 (m, 1H,
AeHAK&8S (i, aHyi/al 8.3f Ar- H)f/bﬁZ iss 1HOlDIIBH) \A'At8@r3 zzg(ran?Hmm-H) 3.67 (¢,

o erd Grend B Gonfit g BB (5 r1Cy o, /v

conbi ned organic | ayers were evaporated. The conpound
was further purified by col unm chromat ography on

4;(511%,45) §eVlethyl-A - élgh?blcm@[tzdsHhm&h—ahnaplew&ne-h'c@bemtﬂle
6] Py= 0.23 (Et OAc/ MeOH 9:1). LCMB
%‘ggr[?‘ﬁ/fl@ PLCtR = 2.5 Snn (method 1). )1H-NI\/R
( CDG [6289’100 %BRLO@%Z@%@, 0.186 &uril) Va8 disfolfed inl irlethdned (5 ml) and
fm’miﬂglehyyle %7%0@ Wa[qar ja@ ;,LL;) 0 %17 mg;golé ma@{aﬂfle%T%e ,q}lx‘s%e y/!gs acidified by
4-
g gy 1090 e o oF By S o fRRnfih e i me

(Q‘HEI ilihksﬂb-dlr)‘é{;za%ﬁdka afd thelmBBuré 2@s aBbivedtdbdeact for 2 hours. The mixture was
(1 y@d@m@ 5 @rgpwfawﬁg% pk;(ﬂrgméle ](]2}}@ rfpll%wcfﬁ })}ﬁ Mﬁfrh(éo ml) and

tbg n@gtu?gr P?Q&té& ifh &1@@%@5&&%%3{_@2% A ﬂi@? Rl:ﬁ)eq cbhBindd Hganic layers

di'sSol vV Sodi um
wak hbiedt evef roﬁuﬂigsulﬁtel:mterﬂdodn)d mpomthdeto dryh¢sowle pyoduct (23 mg,
2-1 odoet han

§3Yonseded n%lgurg@r @@?gartmfgana&ﬁs §on'<r/@'[ E%g (t]ix)rg ﬁrijersﬁgidq ak1§yd1rochlonde
afded.antet hgoveayers were separated. The aqueous |ayer

was extracted with ethyl acetate (2 x 5 ni) and the

corrbl [9280jor gAITMS | mre26S Wdr EHEV AFIcGitted: 1 mm,dnw&mddl) 'H-NMR

(kT il P LRy ¢ LCO AN 7o Py T>o . 1, ActD,

&@ r 3ty we-HriPlee @ MHNY 588 a¢ f1 -H 3. 80-3.67 (m, 2H,
p %%und I?D R?i go Et'or}’@NTHI\/)Eo;?6 1(@24])E15Jf’@J ) (e,

m z
12921)[ M5*1H]S+1HJ-PIP€HR 3=0612 89r€1nn 2HrptthBy H! (3 AERIFCHD), 2.05-1.92 (m,
%ﬁgﬁm 300 Mz) d 8.23 (d, IH J =85 A-H, 806

4-(3-Amino-8-azabicyclo[3.2.1]oct-8-yDnaphthalene-1-carbonitrile, hydrochloride
(165R1L.21).

[0291] 156AF03-217 (252 mg, 0.912 mmol) was dissolved in methanol (25
mL). Ammonium acetate (702 mg, 9.12 mmol) and sodium cyanoborohydride (57.3 mg,
0.912 mmol) were added together with some molecular sieves (3 A). This mixture was
allowed to react at rt for 60 hours. Hydrochloric acid (2 M) was added until pH < 2 and the
mixture was washed with ethyl acetate (2 x 25 mL). The aqueous layer was made alkaline

with sodium hydroxide and extracted with ethyl acetate (3 x 30 mL). The combined organic
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J 0.8 and 8.4, Ar-H)5 7.78 (d, IH J = 8.3 Hz, Ar-H),

7.65 (m IH Ar-H, 7.52 (m IH Ar-H), 6.88 (d, IH J
WE2@531536r - H), 4.52 (s, IH, pip-H), 3. 89-3. 72PCTUSBbBE/017143
pip-H), 3.67 (t, 2H, J =5.8, CH), 3.25-2.14 (m 2H,

pip-H, 2.84 (m 2H, CH2), 1.29 (m 2H, pip-H).

4-( (IS, 4S)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2 1] hept - 2-yl)n

laysh Wateeqvappratesyte sliynass ped ﬁ‘}@ﬁ%ﬂc%’ - gehan@sRCPE) to"give 90 mg (36

26.4 ng, 0.106 mmol) was dissolved in
J‘hﬁ%ﬁ%uﬂ@?@%&and formal dehyde (37%in water, 16 mni,
0. 31 [o293]) mas:mgwd 271§hEM+HHX} HRL@ag :aalwmme(mdﬁ;od 1I). 'H-NMR
ing acetic aci 10 nL), After m f_sh
@Papmﬁe%\%oélaﬁwpn@@ f(fzde 1650 i) %87122@?71?&1? gﬁ%ﬁg‘/ 71 (d, 1H, J =
X 0 t
durs ?‘Tf% ﬁﬁxﬁl’r%yf\;\lzs’y\ﬁégﬁoiyzed}@ 6%8 lﬁ f%ol ?I_H) 410 (br,
QSECNH_m Bysar @i @eH( 2hdo-Cal)| DA dmbP. %teao (CHQ 2753 Zalr-id(m 1H, Tr-H),
t he mxtur racte chl oronmet hane (3 x 10
2t by (muifg Pd@alézgfa%hi Ers were dri ed(over
sodiumsul fate, filtered and evaporated to dryness.

The product (23 ng, 83% needed no further
qeGhldrbd‘éﬁsﬁ}cmmbmhﬂudmbryﬂ)e&l-azabicy@o[G&I]Qfsibbﬁ’uhcgamide,

hlaﬁr’hd&ﬁ;f_a)és as descri bed above. [0290] LCMB niz

R=1.5mn (nmethod 1). 1H NWR

( CDCI3[3293’100 Wz égS?ﬁ%ﬁwﬁ%ocﬁﬁi t0°\|f3'0H)C ard Zﬁlofdiwetblﬁchldnde (20 uL,
(BZﬂem(mbl) WHi adﬂed 'Bo this mlx@e a aolg‘@or( gf 165(-RL2d| @3 S, (g225 mmol) and

I?I%]E%Z&? é)ﬂ]’p éé_b nﬁn@i’]% ?ﬁgif} m as 38%%1' (ED% 4 Qqudg‘ﬁ?sg min. After

d@ﬂnﬁné"i‘or 1 hour the mixture was allowed to react at rt overnight. Water (15 mL) was
4- ( 3- Ami no- 8- azabi cycl of 3. 2. 1%9( - 8- yI napht hal %ne | -
themasideg iand he e eKirentsaTiith sEBRACEIR (3 530pL). The combined organic

RSS20 T B18A ML RS RBLNER, 0 i el cuin
Wil 7skxbitana etlyyd navbtateo [(1:dy.i Tiee pbofiudt @5 i), 94152 ‘%%nwiay omeverted to the

added together with sone nol lar sieves (3 A. This
GersesRANd gy dgaohlprils seld 25 é%séflg%ffabrotvef or 60 hours.

Hy dr S@Ebﬂalsc Jﬁ?h éég&E'}%A\%Sh e . P)ntLdMBHn;% 4?’3261;1@ $ﬁ? '"H-NMR

m xt et hyl acetate
(EDE B0 Mﬂer diasteremmers andkzid AL) W & 18 éxn,cﬁfﬂgrﬁmﬁdtrb% (ﬂe lH J=28.0,

Ko hoh 6 Snferety §8 Grlel (FaBoroae DT mdet ComeD, 67 o,

ARG, g @gﬁg@@gggo(\%& 39%91}1@&@%@11@@ Bl B, 4.09 G,

. m—carz-m)mrm((me@ ﬁHdCle )Cl) 2166ME8 (m, 1H, Tr-H) 2 17-1. A (m 7H, To-H).

N-[8-(4-Cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl]-2-(4-ethylpiperazin-1-
yl)acetamide, dihydrochloride (165RL27).

[0295] 165RL23 (18 mg, 0.051 mmol), 1-ethylpiperazine (13 pL, 0.10 mmol)
and potassium carbonate (14.1 mg, 0.10 mmol) were added to acetonitrile (2 mL). The
mixture was shaken in a vial at 50 °C for 3 hours and then at rt for 3 days. The mixture was
filtered, evaporated and purified by column chromatography on silica gel using
methanol/ethyl acetate (9:1) as eluent. The pure product was evaporated and dissolved in
dichloromethane (1 mL). The product was converted to the corresponding dihydrochloride
salt (21 mg, 83 %) as described above.
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(CD30OD, 300 MHz, diastereonmers endo:exo 3:2) d 8.17
(m 2H, Ar-H), 7.71 (d, IH J =8.1, Ar-H), 7.61 (m
WO RhosAIs36) , 7.52 (m IH Ar-H), 6.86 (d, |IH JPECI/BSIN5/017143
Ar-H), 4.10 (br, 2H, NH2) 3.53 (m 0.6H, endo-CH),
3.24 (m O0.4H, exo- , 2.53-2.44 (m IH Tr-H, 2.21

2" D296, N ot eﬁglé’mmﬁ&ﬁa} Bl b 2 R, BPLC =28
anﬁg]%%iﬁ @ﬁ%ﬁ%@eﬁm (dD’@IlF ofjol 11l ﬁla%:ﬂeﬁ&ﬁie?@)zndo :exo 3:2) 8 8.19

was cooled to -3
(HQMI‘DUQ@HWWM | 0c6H,dB=(D) GAND, 233 (merdH) A, deffel@n, 1H, Ar-H),

7. %q?ﬁ}l;' 15, - )P @ﬁﬁjtj oé‘gﬂgo%%%% #“DW) 4§§)?m 1H, Tr-H),

4, }Q@gmaﬁ'ﬁe?‘r eME5.08 (BET. mdc@‘cz@) m.02 (40,8, SOOH:),Mmy68-039 (m, 11H),
the mxture was al d’tO react at rt

2. 0961881 (oh) 7H) Va0 & (m( 35, (ﬁﬂé) vvas t hen added and the
m xture extracted with ethyl acetate (2 x 15 nmL). The
conbi ned organic |ayers were evaporated and purified

Y81 (AL FfloH APh MAIACRY DS-2aibicyelv[3.211] 6ct-3391]-2ediethiyhaminionbetamide,
Nﬁﬁegt ayf}é(glloetgﬁh acet g?e 1 4)y(é The product (36 ng, 45
h%romhbrxd@rﬂ/@&mebfi)to the correspondi ng hydrochl ori de

?glt td&?ﬁ?]g gﬁrpﬁﬁgzeﬁcp eﬁcgrq_lg}égt n} %%Ero?ﬁ@e as 165RL2&NR

00 098 ABIGAEMEDE 96l dbCMD niz: 1[:M8HI8 Cte=42
(CDqK'?gs Flyl;I:z>,(1€(|H38 2 v i -

ani 4 B)minAnsEhqdnD). | H NNR (§ @OQQOAE\QEE dh;éﬁ_eregggl]s -fangb exo 3:2) & 8.19

(@‘{gm-ﬁ{),% % B, Q]’QH @01{&1) 75745@»1(111 8- %%l 7.45 fm81ﬂ, ATH), 7.56 (m,

IHSAI—'H)2|7|4OQHr (ﬂua{, cepmaf) 688 (@, a&u mlp,xlcj’/) (leIé,aTQH5,84 17 (m, 2H,
TS 06y o be e G . s, 2L 57, g 1L, T LY (m, 6HL

ngL] 2- (4-ethyl pi perazin-lyl) acetam de,
*Hiydr ochl ori de (165RL27). [0295] 165RL23 (18 ny,
0.051 mml ), 1-ethylpiperazine (13 ni, 0.10 mmol) and

P I WO AN e LI
dabo @Pg‘a‘;‘%"ﬁ"&?ﬁﬁ& fpSRLE®N at rt for 3 days. The :

ere evaporated and purjfi
CoI uro299hr on%;cpfgxoa';htyy t@iralsgpmpyép@éphq;gm 1te 898 5 mg, 0.327 mmol)

met hangl / et acet
(SEGQEWCM 'Héil; é@ 01%% ) 88 6 grﬁndefr hBoR'6 854BG31 (45.5 mg,
0; 6@%09"%1%@1 l§ ﬂhe”éd)dmo'i:h@f DHctelwa‘zblaA&/ donavaonigies b5 mL, 0.49

e correspondi ng dih drochlor|de salt 1
naﬁok)e’ﬁhﬁmb@@rea;ms\p@n‘pd) abg oy Smgn. A e(r EP@&&’/ Wg(%_({) fﬂ—gﬁoroperbenzmc
L
3°@) Ti: Badtfon mixture was washed with a 10% aqueous sodium thiosulfate solution
(15 mL) followed by sat. sodium hydrogen carbonate solution (15 mL). The organic layer
was dried over sodium sulfate and evaporated. The compound was further purified by
column chromatography on silica gel using n-heptane/ethyl acetate (1:4) as eluent,
followed by preparative HPLC purification, giving the title compound (11.3 mg).

[0300] R,=0.21 (n-heptane/ethyl acetate 1:4). LCMS m/z 495 [M+H]". HPLC
tr = 5.6 min (method II).
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(m 2H Ar-H), 7.94 (d, 0.6H, J = 8.2, CONH), 7.73 (m

IH Ar-H), 7.65 (m IH Ar-H, 7.56 (m |IH Ar-H),
wWQa2®8/1(3361 0. 4H, J = 8.7, CONH), 6.88 (m 1H ART/UL2089017143

(m 1H Tr-H), 4.17 (m 2H, Tr-H), 3.03 (s, 1.2H,

CcoCcH2), 3.02 (s, 0.8H, COCH2), 268239(m HH) ,

2.19-1.82 (m 7H), 1.08

Endp$-(d4cyapanaphibhlenzl-gh- J&Eagﬂb)cysl%?z aaﬂwca Y[ 3. 2 hyfsegeny  N,N-
hydrochl ori d 165RL28
%‘ﬂ%??y]%mq{iﬁéﬂ ghg&gccoﬂgﬁﬁg t oyt he sam&*I p?ogedur e azc,
%SER{(BM] [ OszRCLIRQt =(1®321’8g,( EOTRairiveiPH B digsole@NB avktonitrile (2 mL)
+.

oHEmh oS00 ML) SRSt oG A O ! S dpft FLC showed

ﬁﬁh&%@ﬁ@’l} éﬁg )@rﬁe ‘?"i’ﬁ%ﬁ‘?@ EsldiQ?x@igi% 4(@@&?&08111&% &Y and extracted

wiithddiclflbromdihahlel, (3 GOBIMNL.). L1 8copwhind-brgafy, lavkrs We@wﬂn@_d—lover sodium
s%lrfaé;) ﬁjteg%ilz(?qql]( e@gpég%eg-% 51J;7|)i 98§mggf‘9§ ‘-%_)l o%?prq% 07 (m

2r a9t b (M+H HPLCt =32 thod II). 'H-NMR
endo 8022!1 cyanonapht hal e[n | - ] az%\bl c cllmcl)n§me ot 1D

(@DC133390 MU 9.3 o phil %@I@oﬁﬁés(phaﬁeA(r Bﬁé&éz()i 1H, J = 8.1, Ar-H),

7(ens 1 ARAL iy PSSR ERERY B AR e Te D,

4(1&0%@-21{ aﬁdmdﬂ@%md@ﬁ m,gNrC gclﬁﬁ;ﬂ@iﬁ (ﬁa5251)m32 2.22 (m, 4H),
fol | oned the addition of IHtetrazole

2((3%. 961(I&c§ﬁbm2t6r(dl B,y %G&C%(%)ﬁml) The mixture

was stirred at rt for 75 mn. After cooling to 0 C

m chl or oper benzoic acid (110 ng, 0.490 mvol) was added

1303dt-bhﬁtﬁahhplitlﬁ!bn\ﬂla-%l)ppmhﬂuedhirdxfochmtdee(tl59.11’061) nat O
C. "The reaction m xture was washed with a 10%

SOdI UP3Q3hi osBymreliding o] G0 ofnk)is Was) EsbHwnd b?g"ui?ltm 1-naphthyl
SRg u@eﬁféﬂés%%ﬂatg hag! €55 il Ofnd &y Jhrg. Chem., 2002, 67,
arﬁ at e’ an

ayer was > over sodiu

SQB&FS%B)t QﬂlchTﬂealltednﬂnoamdrmm&afeu htghd!y emtherftmede@jnon Volatiles were
col unm chr omat ogr aphy . on_si I

remeyadaifePasuRyAndrepaieve 1LG) i daeltind.fig ¥ Sgdpgfiorded 2.8 mg

nepar.atii
@ Oe‘pz o?d15{) ddP hCa Wé[li)%l's%)oh' ?ﬁe p%dﬂcf‘ ?VaE Eggfégﬁég/etgt t%e/ Iconrespondmg

l@dﬁicatmdésﬂ} as a@hﬁ)mabox@S [I\/H-H] +. HPLCR = 5.6 min
(et hod

1) . ERIRs. ( Re 5 Q3SR LEMS g5 288 MEHEy cFA R, (§DCL, 400
l%l%géé%)(s %38??'%31'\@?'282 01@1/)' ?ng m% . LD, 3.74 (m, 410,

i 560 AFIHPLCag et DIN3 trin (met(xﬁd HID)

1-(4,5,7-Trinitronaphthalen-1-yl)pyrrolidine, hydrochloride (1 59JP09).

[0305] Pyrrolidine (2.5 mL) was added to 1-chloro-4,5,7-trinitronaphthalene
(100 mg, 0.33 mmol, Bassilios et al, Recueil., 1962, 81, 209-214) which resulted in an
immediate, highly exothermic reaction. Volatiles were removed in vacuo and purification
as in 159JP06 afforded 23 mg (22%) of 159JP09 as a red solid. The product was converted
to the corresponding hydrochloride salt as described above.

[0306] R;= 0.60 (CH2Cly). LCMS not ionizable. '"H-NMR (CDCls, 400 MHz) &
9.09 (d, 1H, J=2.4), 8.81 (d, 1H, J=2.4), 8.32 (d, 1H, J=9.3), 7.21 (d, 1H, J=9.3), 3.85
(m, 4H), 2.19 (m, 4H). HPLC & = 11.3 min (method III).
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and 2 M sodium hydroxide (2 nmL) was added. After 2

hours of stirring at rt TLC showed full conversion.
wab@smisssure was made acidic with 4 M hydrochl eT/USR035/0117143

and extracted with dichloronethane (3 x 5 nL). The

conmbi ned organic |layers were dried over sodi um

sulfate, filtered and evaporated to give 9.6 ng (95 %

of pure product. [0302] LCMS nfz 442 [MtH +. HPLC tk =

21 &l%n{ﬂ-%pﬁygﬁ‘&gg)‘?ﬁ 141 g’lﬁ%p]%th'ﬁm 1£&Pﬁ>€itmﬁoﬂy&4(f%hlo@1& (3§9JP07)
8.1, [0807H) , 4P%3ol{dm- 1|-y‘llnapésnthaﬂan,e-170:13‘1701(1]&111e|(|1-|36B(ﬁ6$-|§5a 320 mg, 1.44

m(n#ﬁ) y&p e}(ie'jl_ﬁ))‘]br%mglgj(g r@é) %}?ﬂ thE ﬁisu k%xﬁs@tﬁreﬁé&% overnight.
}@_}he %ea%%oﬁ w?l% 4 M N%UH Ss@ 12B), bxQ8ctiom widkichor@fethane (3 x 50

rriL)( Sryiadonért Nm&&hhﬁmﬂt@n andw\oapwh@m itelidpness gave the crude product.

Py‘ﬁg aglgagl@gr I gggPi)% éﬁﬁgfo?r%mF gﬁrges% te@{%nt)o%oll%wgﬁ bglzreay@aﬁlsatlon (ethyl

a&ététéﬂnt&ié?%fg Q@&ﬁé@ I3fso t(e 8(0/2)1& m;9JP07 89 afodi-whivasglidarithe product
Denny, ooz 67, 8958-8961) which
vas sofvieeigd .tmthamorrnsp@@ﬁmgélydmcgme sadbasrsseiieed aQ¥e i on.

(i HIRE ot RS O §ERC Y BV RO SRR JREIEY e I (Dt 400

Mﬁzﬂé%’é’gﬁ ), 3. M6{h, M) D dm, THE 7p130@yAEDNESS (s, 1H), 3.62 (m, 4H),
converted to the correspondln hydrochl ori de salt as
28901, 4B dHBbO Ve = Jdedu{methed §).52° (CH2A 2) . LCVS m z

288 [MrH +. 1H NVR (CDC 3, 400 MHz) d 9.09 (s, IH),

8.79 (m IH, 817 (m IH, 7.74 (m IH, 7.52 (m

1L2)4-DibrofhdnEph fidien-2-yhpytroliddid (158 R = 11.3 nin
(nethod [11)

T30 Tr | tbibrerpard apbihvlmyng Gy 7 81 124 anol, Consden & Kenyorn,
f“ygﬁ%gg'és‘é” dﬁfs(s ?org@fﬁy 3393er%féﬂu@a{ded'(mo(§ 512“9—)mm01) N.N-

trinitronaphthal efe (
gprg%) g1 ine BASS ) 30@ne) @ld, toRenel€id mL) 862 h@lqd at 120 °C for 3
|

ch resulted in an_i nmedi at e, g
@xm}‘i@r ma@tlmlewes thei. cogtadaio) it.ekltered, ee"na%?rﬁ‘i?g& M’Rﬁf& Ggd purified by
Vfg%ﬁ,gg' ) ﬁra%}a%olgr%}) i &iﬁ%ﬁ% aﬁ%/% ?{eagge go \'}grl{rgﬁ% 1867P19 (2.50
g |3§%9 Qs h 85]13@@1@]1 agcihyid vbédhl mhdﬂ'&d&alstandmgde giovel dpenff white solid.

above sl Qa06L 7= g M%‘% (5oT6sks kAR (Mo THERRhE (ope, 300

1H NNB31UDg

1\3@12) 5%21 8.3 ggf% §§ &, gqgﬁf%ﬁ.@&,@ﬁ&é.ﬁ3 g@ {rfl giH), 2.25-1.96

(Eﬂ ) "EPNOY; = 5.4 min (method II).
') .1 -Bromo”™-pyrrolidin-I-yl napht hal ene-|-carbonitril
e, hydrochl oride (159JP07). [0307]

Hg%rg@ g-ﬁ%;l}g]\éi]{u‘l%ﬂq&?a&ﬁ%dnl&ﬁé hRRkbdiitbBde (1593P26).

[0311] Adapting a protocol by Alterman and Hallberg (J. Org. Chem., 2000, 65,
7984-7989), 159JP19 (249 mg, 0.70 mmol), Zn(CN), (42 mg, 0.35 mmol) and Pd(PPh;),
(24 mg, 21 pmol), were weighed into a dried heavy-walled Pyrex tube under Ar
atmosphere. DMF (3 mL) was added, the reaction vessel was sealed and the resulting
mixture was exposed to microvawe irradiation (60 W) for 7 min. The reaction was cooled
to rt, partitioned between ethyl acetate and water, the organic layer dried over NaySOy,
filtered and evaporated to dryness. Purification as in 159JP06 using dichloromethane/n-
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nmmol ) was added to bromne (2 nL) and the resulting

solution was stirred at rt overni ght. Quenching the
woe@stiism with 4 M NaOH (50 nlL), extraction w PEI/US2005/017143

di chl oronet hane (3 x 50 nL), drying over Na2SO4,

filtration and evaporation to dryness gave the crude

product. Purification as in 159JPOS_%§ di chl oro tha{]g
heptarg Behtap clusnt prRstdedy S meg (39a) @ff 1594B2¢ aar ffyhite solid. The product

W%.S %1%}6?46%1 i&\;ﬁﬁ,’% gﬁggaoﬁg&g?%%cﬁlogldggaﬁ Qs (ﬁe@;n@gd a]oggé P07

uct was converte
the Q@Biﬁ?spo]hﬂ#@S%(dH@Chb omms satt L4 IMIEL T lllﬂéﬁzMR (CDCls, 300
above. [030

MieH $.1 1&9%%@ %Iébé’l B (548)6) M-5- )7@08(@31@"]7 Sp%zﬁ (. ), 3.98-3.88
7 R B3 21 e

I1). 1-(2,4-D brononapht hal en-1-yl)pyrrolidine
159JP19 0309] 2,4-Dib I pht h ' .77 g,
1§@,ssnmm%na%m&£n1 rsrgbimesty Echiordsa ez 1 °
1591'[&351%3 ﬁix?er g@ )a\'i}gs s&eﬁ%gl 0}3181'054 mﬂ?ﬂu}ronaphthalene (50
rop ne ol )

Ndi‘1's6 t ol uene
nigl 50.20 ) mvueil, eBlam]thd eqtal 12@ct@zlf dr963 @?dy3209=[2~1é) r\@]agku rgeulted in an

s e SOoLed, 0 LS Rt e, LB YU i
%%h%hs%g)%%lgﬂﬁ/ VolagRt 3fe fendveli On l%@,yd slel %&%@%ﬁen as in 159JP06

as a yellow sh thick oil whic
(éwh]lod)rﬁethmebnhqttamdﬂﬂg 5t o ojited afforded 1Rhinge(2doYa) pf 159JP29 as an

OSlR};@liﬁé&Bespr CHZCI 2 V%‘(’[ebz tg% ceﬁlespfw}]g?h%cgo?hlonde salt as

d'e!;?pnbeafalﬁe’f)ve7 40 (m ZH) 3.55-3.20 (m 4H), 2.25-1.96
PLC R = 4

by (PBIAI Y~y ﬁap@HT@'fzaﬁwM%ﬂerz 55Ut HE ' |'B-NMR (CDCls, 300

RELSSUEh PR AR AL e 5ot s, 7.9

8 PXQ 423 hod
ﬁ-? k= g%g%’ 78 Jd)??g[ng Fg((j%éphg;:(gl ?EIZOI 9‘5"@11)4H)Z!BIF@;@ & vzvée 42 min (metho

I@el ghed into a dried heavy-wall ed Pyrex tube under Ar
at nrosphere. DMF (3 nlL) was added, the reaction vesse
was seal ed and the resulting m xture was exposed to

ﬂP?ﬁ%ﬁﬁi‘tﬁlJy'lﬂa}ﬂitﬁlilb@éll(sﬁﬁ‘oﬂ% dcfd (139MBITS8HAY. reaction
was cooled'to rt, partitioned, between ethyl ace6 %e mmol),

and Vi@84l, tﬁéﬁ@b@dﬁnmef%%fonéﬁu @aldové?r ONa 2564 1,4-

oS s LR Sl e BB B P R  mmo)

g qu)lv@efE%efa%@ at b0 26%P26 h@ﬁrsamh@ﬁflxmﬁl wes grhicdoled to rt and

uct was converted to the correspondi ng

dwlpldsmteﬂlto dirytess dlhe resiligeseit iMoe gurified by prqpamizlye I1§, whuting with 8%

methanol 121 dlchi'orometWane %ol?o&e'\éﬁl;g catlo:rlﬁ_é' 1’3'1'\1/-%)(&1?[)%16 %0 p?oQ/Qde 139MBT58-C

(15 mg, 6%) as a green solid.

[0316] R;= 0.05 (CH2Cly/methanol 9:1). LCMS m/z 277 [M+H]". HPLC & =
1.2 min (method II). "H-NMR (DMSO-ds, 300 MHz) & 8.96-8.88 (m, 1H), 8.24-8.15 (m,
1H), 7.98-7.89 (m, 1H), 7.67-7.52 (m, 2H), 7.42-7.30 (m, 1H), 3.76-3.45 (m, 4H), 2.18-
2.00 (m, 4H).

[4-(Pyrrolidin-1-yl)naphthalen-1-yl]phosphonic acid diethyl ester (139MBT64-B).
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MHz) d 8.18-8.02 (m 2H), 7.73 (s, IH), 7.68-7.60 (m
IH), 7.50-7.42 (m IH), 3.98-3.88 (m 4H), 2.09-1.98
W@ pgosA4AHBe1 HPLC tk = 4.4 min (method 11). PCT/US2005/017143
| - (4, 8-Di nitronapht hal en-1-yl)pyrrolidine,
hydr ochl ori de (1593P29) [0313] Pyrrolidine (5.0 ni)

was added to |-chl oro- di ni tronap | en 50 .
o 20 001, BAssqlvtions °§t1 '%iPmOFéEElB%EOPa *@3 mg, 2.22 mmol) in

térah ﬁfbﬁram ﬁllg trvs?ag lﬁh&%ﬂdﬂo?w?s@ b IEA éﬂh?aonhéﬁ@ﬁh 1.4 M in pentane,

ermc rea action was further agltated
3f10rmB, #44 nvhol) én treahydigfunsi (Sgnk) aed8 §AnThd/edaation msxture was stirred
were renoved i n vacuo and f)urlfl cation as in 159JP

fgrdi bonrowt ot Geaafisr mhidplisthel ehlaropBosphaie (986 ynlafG-oft H’@%Pl) was added

d%(}ng‘gg% (ﬁ}%argg%lgﬂ\}é.}sx?%g%?agqgﬁgn éxgap?lgtgpoﬁlgé cgnceﬂ}gted The residue was

stypdh@sdinoz MNa‘Oﬂ[ 5@ Qﬁl@rdxh@de@bﬁﬂﬁdlchﬁﬁo’kﬂéthﬁe (2 x 50 mL). The
0.58 (CH2d 2) . z 288 [ M+H] +. 1H NWR
cgmbi gahio pb@eg aeere dried gve, spdiup @ylfatg, ﬁ]@ereé angl quagprated to give

cgu(%) (4- ua,rg {pﬁl?hﬁl#ﬁ-ff)pﬁ(é&)&?mc lacg% &h}ﬁgﬁér 9'3?%/[]%1‘60 -8C, 512 mg,

6@% pureflyNMR)-asd Fellownoil.NESOMBTE)-8C (200 mg, 0.425 mmol) was dissolved
4-Pyrrolidin-I- Inafhthal ene- | foni ¢ acid

iy poINisiee (@) mpEadsiired ?«élsmsﬁ &nifh% TeACUQl MEHIES Vias gpnoentrated and
rb %%%ﬂqu rg/d ?{ﬂlom&han Q %’ﬂﬁ%ﬁﬁsé 23 v&@he(pw)ﬂﬁ 2 M NaOH

|1 sopr opyl am ne
(20 ehIDMnd( dridndsler \saahamhMEaEad ﬁabreﬂzmd@.vbmra@d Hbeiresiduthwas purified

m xture was_th ool o rt d t ed
SRR o PR S0 W reroms
r%[%go 'vﬂﬂte"goha 8% met hanol in dichl oronet hane,

by cationic ion- exchange to provide

1391\/31155&10 ( LEMIS) /6 %p4 AB-4&L[Gr SENMRI(CDCL)0B 8617-842 £m, 1H), 8.28-
34 G 115D, 1AL b Ot §0%15¥ ik 440 o s 5650 (m, 18D,
%@1@ (@? 2%1'3]54 l{%}] 97%%&33 iéo(s@go(h(t%}lﬂz @§'27028§n (413251 35-1.27 (m,

2.18- 2.00 (m 4H).
[_4 (Pyrrol i din-1-yl)napht hal en-1-yl]phosphonic acid
di et hyl ester (139MBT64-B).[0317] A solution of

@égﬁpgwéiﬁ%?%%amsmlmﬁoé i6hcid- MOno¥EY) dster (139MBT64-

(5 nm.) was added dropwi se to stirred
2@l ution of -BuLi (1.4 Min pentane, 3.17 nL, 4.44

oact ¢gT S napatiay - Aubp i, A Gpny D L3oMBT6B (40
rﬁ%{)(ﬂl ﬂmgﬂé&gw% 8ttt e Sl FRRBRSE O3 e Y Sdfe Fixtufe W8s heated to 80 °C
for 20 hours. The mixture was concentrated and the crude product was purified by
preparative TLC (0-10% methanol in dichloromethane) to give the title compound (20 mg,
55%) as a white solid.

[0319] LCMS m/z 306 [M+H]". 'H-NMR (CDCl;) & 10.6-10.3 (bs, 1H), 8.35-
8.29 (m, 1H), 8.05-8.00 (m, 1H), 7.95-7.82 (m, 1H), 7.53-7.40 (m, 2H), 7.19-7.12 (m, 1H),

4.01-3.82 (m, 6H), 2.34-2.22 (m, 4H), 1.25-1.15 (m, 3H).

1-(4-Methanesulfonylnaphthalen-1-yl)pyrrolidine (139MBT70-B).
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dropwi se. The reaction mxture was left to warmto rt

and concentrated. The residue was suspended in 2 M
WON2OK1(B61 nL) and extracted wi th di chl or omet haPer/22005/017143

50 nlL). The conbi ned organi c phases were dried over

sodium sul fate, filtered and evaporated to give crude

(4-f1 uoronapht hal en-1 -yl phosghonl c acid die ester
(139mm 8CA splptiery of 60 /mpm- ﬂbyronm)thagnea(mﬁv Py 2.22 mmol) in

t%rah/glio -er(qgogjg) ?so ad d roP &ng’ok%%éﬁ@% ﬂh&? %lf _Itﬁfgull,ln(l 4 M in
pegasd, |3°I17 AL UU4en WS 1ﬁQ&@&2’ o (BMehIn)er d7 & SO Vigdreadtion mixture
di chl’or omet hane (20 nL e organi c phase was washed

wastshirrgd mmmn(m arty8 %(a,da@r Mé)@lclnthe terspatiture wed ra@aeé to -40 °C, and

splfu B 0 PEEORE B9 AL ERANATTE 0 BYROFbr L RELTH gloer soluton
v&ﬂs"l@ft 1t Qydrint doCrt GRARGHOGrGRE. Eﬁz et Z(ﬁﬁllg WY dRied Qt'nli dhe resulting
[0318] LCVs mz 334 NVR ( CDCl d 8.47-8

v(lme sjoh)l wB. @blectgd by I[(I'mlthn—l)o gige the gudy sqlﬁtpatp plt (139MBT66 -A, 280

| 6. .86-,6, 80
% 4 96 e podpfboss 1308 Ree' fas Spgiads &8 e, i), and
potssifif) oarbondf- (2 9,@%1%( M394tihol) vadSrdde@folloMed B)methyl iodide (0.09 mL,
[4-(Pyrrolidin-|- napht hal en-1 -yl ] phosphoni c aci d

lrﬁjhmmqi.)y [Thggeastiop mgm'@ws stigyd at 1t for 20 hours, then concentrated and re-

(%%%8{3%{} ﬁ&éﬂcﬁfo;orﬁ?é%ﬁ@l $he ﬁrggéh%%%?&%f@sléﬁkﬂm 2 M NaOH (20

LS aad \eeidd | JVe?)ﬁ'oﬂﬁllm @ulfﬁe( @1teretilandaedhpbiutedrio tgivee cruds 1-fluoro-4-
heated to 80 rs. The m xture

r@@h@@ﬁ‘#liftﬁb’éfulphmlenﬁ TN IS, i Bneid 1T JAOMPTE6B (89 me,
&Fg& ) ¥as Tcﬁ&ofV%a %Hf?ﬁ%gﬂ%gd’o.ésgb}g £ afrferaewamemo&r@ at tt. The

['e conpou a white solid
rb&&bﬁ]mlkfﬁhaﬁwﬁt zoR@hHtrfthd khdrthe 1&1&&%4@@1@1@&@ dishi@orethane (20

mij)?, g[lllpl_bggalelﬁ] ?qaﬁ)s 'Wzag vsjeg}xgcl ;%t‘h( %1\?%{;01919(2 gnl? Héd (rjed over sodium
}lm‘ve $1Rled3aRP v MorREN. TRe 34sidue? vab Purtttdl, byl péspatathe TLC (0-5%

metbdnd%m htictdswohfetimpb ) &p ivieathe riitle- ganyopmnd B# dhge31% yield) as white
%% 9MBT70-B) . [ 0320] A sol ution of
161 ono- 4- f | uor onapht hal ene (500 ng, 2.22 nmmol) in

tetr of u + d -
ﬁhxﬂf [BSIYRS %/é m)& a p:%tﬂg%ﬂr(gm@l@ea 18%988 63 (ed 1), 8.34

sol ution "of M3uLi .
$1®(n, 1H), BdtSF&Ih&dnptH) 5r68( 1.60 o) 1H), 7-5187 ¢4 (fﬂhéH) 6 80-6.74 (m, 1H),

ctian u for .20 mnutes at -78 0C,
%\ggéégm ’t?thefS:ﬁ%éf?a ({#@9\(\}&54]# ised to -40 0C, and
sul fur dioxi de was bubbl ed through the nixture for 5

m nutes. The resulting clear solution
[4-(Pyrrolidin-1-yl)naphthalen-1-yl]sulfonic acid amide (139MBT76-C).

[0322] The sulfinate salt 139MBT66-A (100 mg, 0.46 mmol) was dissolved in
tetrahydrofuran (3 mL). Sulfuryl chloride (62 mg, 0.46 mmol) was added at 0 °C and the
mixture was left to warm to rt. The mixture was again cooled to 0 °C, and 25% aqueous
ammonia (1 mL) was added. The mixture was left to warm to rt. Water (50 mL) was added,
and the product was extracted with dichloromethane (2 x 50 mL). The combined organic
phases were dried over sodium sulfate, filtered and evaporated to give crude [4-
fluoronaphthalen-1-yl]sulfonic acid amide (139MBT68-B, 60 mg). 139MBT68-B (60 mg,
0.27 mmol) was dissolved in pyrrolidine (0.5 mL) and stirred for 20 hours at rt. The
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was left to warmto rt and concentrated. Dry ether (20
nm.) was added and the resulting white solid was

weoeiosac3ed by filtration to give the crude sul PCTHS®05/017143
salt (139MBT66-A, 280 ng) as a white solid. 139MBTE6-A
(100 ng) was suspended in DVF (3 nL), and potassium
carbonate (192 ng, 1.39 mml) was added. fo] | owe Ef/

rm@tlw rnlxt@m was ¢ancojraied and @9 rme)waswrﬁéhﬁselé(éfi iy fichloromethane (40

nﬁcfr(] e Cor %‘h'a r@/gs Hashdd :'N)agﬁf (46 I?ffp and r18d over sodium

centr rEdl SSO oronet nane
stilfjte, 1'1[’(6redr gﬁinle@amhﬁ&ie ’W&S ramhj&ed/awpuhlﬁzd M}N@Gﬂaﬁzﬂ@’e TLC (0-5%

%96@? g;pg rg{ctelfpr%\;/lgtéarier Séqgrglgeg :t %trtgledffclolntpglrmcij @n mg, 6% yield from

ggﬁ@g@s t hal ene (139MBT66-B, 89 86%

yie %g%ﬁg@%@%@ﬁ 89 ny, g) 397 mmol ) was g?ssol ved

i n pyo32%]i di DéMS)erfz ety [MH@I]Jét HNMRf(GDCZQ h8UBB. 5t (m, 1H), 8.31-
r The_reaction mxture wa ng r

A BUGDWRS CrSeL OIS 85T S8 TBh{IGh Gt ik BB 35-6.70 (m, 15D,

2 Nk hed vvlchMNaC]—I(ZO nm.) and
rle'gagl\% gﬁams fatz filtered and evapor at ed.

The resi due was purifi ed by preparative TLC (0-5%
nmet hanol in dichl or ve t tit
i infoianansehafen Sy S ety el gl iod i (| oo,

[232411276T[1M|€11H1ﬁ'é 1%|5|RNW Q@qng )0@443 ﬁﬁmﬁ) 6313§ Miissolved in
8.28 (m 1H), 8.18- I H), 60

tétrahyﬂfd)furaﬁ (5 ]m]Z) 44d (cm)letll-tﬂ) 0 6C8ﬂ?r16h1@1!ba(:¢tyl 1s|9|¢yanate (O 019 mL) was

S8 ot o oo W Tonb v B a9 S EOhER for 30 mimutes
1?‘%]9%%3\%@{&%6@&6& Q32 Ahe H&ﬁlu%%ﬁd 8RtAv&PId methanol (1 mL). 2 M

nmol ) was di ssolved in
N#OH &b yrclr)af/asrzalﬂecﬂ &nﬁﬁhe mStrhjfelwg/sl heatelddo i760 €C(#62 1 ihgyr. OCheB, water (20
nmmol ) was added at OCandth m xture.was |eft t[ﬁ h
mIa} mas 8ddad andymethanel ves Wﬁ?"ﬁg RV FVeRYPERP froveruscIhg ggueous phase

HieqUvint m%&n\@%é@ x W8S BAd8E the! BSmbindd %?%&n’f@ﬁh&ses were

Ief O warmto rt ter nmL)""was added, and
drfedcivet sotkam csutfatapﬁbﬁe&vammempomt@k dire trésidves vy@ purE®d by preparative

Usqmveaelipal'o BB Bl Rt Tac Bl MR ome 2% oo

lfnltégngnapht hal en-1 -yl ] suI fonl c acid am de
I\/BT68 B, 60 ng). 139MBT68-B (60 0.27 mmol ) was
d| ssoﬂOQHj i nLOMS ob/z 24 MOIE. )NMBd(@‘ECbr exb/grglo: £5:0.5) & 8.20-

PR e d T el 5 W SRS e . 100,
{%}-4.853&1 BrsIAN, 9711“1615@1 vsaﬁ{)w@%eeﬁsamf' ), Mobackh (IAOSH)

and dried’ over sodi'um suifate i1tered and
evaporated. The residue was purified by preparative

ﬁ}% 9@%%3%?@ r@ﬁogir/f@#%%gﬁgﬁ Nfeh-1-9nH-YSariGf0[3.2.1]0ct-3-y1
ester (139MBT84-1E).

[0326] The alcohol 154BG31 (150 mg, 0.54 mmol) was dissolved in toluene (1
mL). Triethylamine (0.150 mL, 1.08 mmol) was added followed by dimethylcarbamoyl
chloride (0.074 mL, 0.81 mmol). The reaction mixture was stirred at 90 °C for 3 days, and
then concentrated. The crude product was purified by preparative TLC (0-5% methanol in
dichloromethane) to give the title compound (32 mg, 17% yield) as a white solid.

-81-



139MBT66-A) as white solid. [0323] LCMS nfz 277
[ MtH +. 1H-NWVR (CDCI 3) d 8.58-8.53 (m IH), 8.31- 8.26
W@ 205 HBe1 8. 16-8.11 (m IH), 7.65-7.58 (m | H) PCT/US2005/017143
7.50-7.42 (m IH), 6.75-6.70 (m IH), 3.61-3.54 (m
4H), 2.07-2.01 (m 4H).
[ 8- (4- Cyanonapht hal en-1 -yl ) - 8-azabi cycl 0[5
| ] ur 8271 39NEIIS-/@fz. 3500B24H] THE-MMRECRE P§2812}( 3d5|"ﬁ§1 2H) 1.77-

Sl LA SR TE0 R EVR AR, Do 1

4176)4. v@En added oans drye2.sphutd @) 2&\232 beRtoot @, \@I’)m tort
and stirring was conti nued for 30 minutes. The mixture
was concentrated and the residue was dissolved in

A N T T

(20 pd3esypas pdgash-aThofkiapamnelens\ds0 megov.eil7 bymol) was dissolved in
evaporation in vacuo. The aqueous_phase vvas extracte

pyidine d1 mIL)o fmedrpyTé- p(hznyéplpsﬂiiﬁ@y (8% e, 0 /ool was added and the

ani ¢ _.phases ] r t
rc?alcﬁ?répé)& nv&a \/\g cg)l,aat t eg @.Ifgy 5 dais 1g &;H@\c}%gf lv%azr e reéctg)n mixture was
I RRAERBY hNErelddspédded ta DB FEIIGL mll). The ploducihixnas G\)as teﬁtracted with
give the title conpound (24 nmg, 52%yield) as a '

ethyl pettate (329 mLowedihe cg’g‘qlnFqk/pmamc pgqsqql\yp@re eg@j:e\gntra{ed The residue

eaéo%’u%@d%w PR gl Prage HPLCT g e g gmbin T me, 36%

8ds|d)wh1{bs%ﬁd4 82 (m 0 5H) 4.37-4. 11 (m 5. 5H)

3 8 Di net hyl car bam ¢
aC| d [0329] oM 529 [M+ ]Q (m 8H). y

endo- 8- (4- cyanonapht hal en-1 -yl ) -8-azabi cycl o[ 3. 2. 1] oct
-3-yl ester (139MBT84-1E). [0326] The al cohol 154BG31
4¢ A 2ép anol -y haph timle ey 1-earb onliits Ho (AWSYBE246p| uene (1 nil).

by ARy o Gre aHByoriied (Geg oler D) V6 BRerpii  Bebcribed fo
115@13/[61?@ | §8m™ ALafo Weductbidphldleat 9@00CHgr 8. 1day8mmol) and

en concentrated. The crude product was purified
Ihxamethplanamm&(%lmg (OA@umet)hanol i n di chl or onet hane)

to giy +32 ng, 17%yield) as a
vvhltewgﬂltl P@% 9{%&?@5‘ 350 [M+H] +. 1H NMR (CDC
3)d821815(m2|—|) 7.77- 773(m||—|) 768761
(m IH), 7.59-7.52 (m IH), 6.92-6.88 (

éﬁ(mm&y@-ﬁ.}s dih)ydrapﬂso -ybnqpﬁthglqpe—lgcaglporegrllemly6MBT2 7).
2. 57 2.20- 2.

4- (4l oxy E?%fgn Orglggil ﬂl'én 3 H}'leld was, Pl‘eﬁ)'éll‘ed as d%scnbed for

1%MET1 f ﬁ&ﬁqﬁ/@_a%t)@-ﬂu{)ﬁﬁ&ﬁﬂthalene (20 mg, 0.117 mmol) and 2,5-dimethyl-
- Cyano- 4-f | uor onapht hal ene (20 ng, 0.117 mmol) was
QdﬁdﬁxyldvebHrmrrole (45 mg, 0.468 mmol).

[0333] LCMS m/z 249 [M+H]".

4-(3,6-Dihydro-2H-pyridin-1-yl)naphthalene-1-carbonitrile (1 96MBT2-9).

[0334] The title compound (7 mg, 26% yield) was prepared as described for
196MBT2-4 from 1-cyano-4-fluoronaphthalene (20 mg, 0.117 mmol) and 1,2,3,6-
tetrahydropyridine (39 mg, 0.468 mmol).

[0335] LCMS m/z 235 [M+H]",
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pyridine ( 1 nL). 4-Hydroxy-4-phenyl pi peridine (83 nu,
0.467 mmol ) was added and the reaction m xture was
web@kamsat 110 C for 3 days in a seal ed vial. A¢EUS2005/017143
reaction m xture was concentrated and re-suspended in
2 MHA ( 1 nm). The product m xture was extracted
wth ethyl acetate (2 x 1 nL), and the conbi ned
4<§8@m hs;ﬂ;&wmha@remgnimb@nopm@oﬂb&a&uasldﬁ@ocm -3-

al d phase HPLC to give
Dionithfney ‘r%ﬁﬁﬁ'ﬁ‘ (el(\z@ﬂ%ﬁ‘@egﬁy. ol'd) as a whito
SO' | (0336329 he- VS coinpodRO (3 Mid;18%. yield) was prepared as described for

4- Azepan- | -yl napht hal ene-I -carbonitrile (19 6
1?@@6]2 -4rfremt | teyanahripietangpiithalepe (2huasy0e) ( mﬂ?é’l) and B-0x0-1,5,6,8-

9
PR AR 2 a?@%ﬁala%%ﬁ@@? e
hexapesshy! enxea:mswz(m [MjFH]C) 468 mml ). [0331] LCI\/B
mz 251 [ MtH] +
4-(2,5-Di et hyI 2, 5-di hydropyrrol -1-yl)napht hal ene-1 -

4af138 @h&lﬁldﬁ]y?é%ﬁﬁﬂa@ﬁe-l M1trﬁ@?1§6MBTZCH?pound ( 1

prepared as described for 196MBT2-
f r om[(b33«8}' anoTHe f1tle| eompapit (ahen 002 gickd), was preparedois) descnbed for

1anbc411@§, dl rret %fE d gﬁﬁ;\olﬁgr@(?({\ﬁligﬁ §|1?7 (Imnoﬁgahd thiomorpholine
2H pyridi n-1-yl) napht hal ene-1-carbonitr

(él% QQSWB) [0334] The title compound (7 ng, 26%

yi el q0338s pLEME md 265 [MESET i bed for 196MBT2-4 from

| - cyano- 4-fl uoronapht hal ene (20 ng, 0.117 nmmol) and
1,2,3,6- tetrahydropyridine (39 ng, 0.468 nmol).

@%é]zyi-@@d%% paﬁé'n{hw-‘]ﬂ)ﬂ‘a thBtef¥-q9-darbonitrile (196MBT2-16).
6, 8-tetrah 03;02 met hanopyrido [1, 2- (1
[ 1. 5]l340 oci Rhatily icpmapmuch i Zeme. BO%»awEléh.Walsmr@f’are as described for

@%gﬁ%@-%aéo% %’%g%gog hlg)e ﬁdl ?@(5) %6§/§+2 3 f and 4-benzyl-4-

FOKSP ﬁdfnelszr@l aohsglainw (20 my, 0.117 nmol) and
gdoxo @e 1 6, (- tgtrahlggro A 2 AH-1,5-met hanopyrido[ |,

a] [ [Q}fbll]azobpl’f/éS MpHle8 nmol ). [0337] LCVG m{z
342 [ MrH] +.

4- Thi onor phol i n- 4-yl napht hal ene-| -carbonitrile
4- Q@@B{B:ﬂzpﬁen]y)nl ,1,98A82a-Spieo[ti5] dez-8:yhpaphthaledertgcarbonitrile
was prepared as described for
e/ 96M T2-17).
[0342] The title compound (7 mg, 16% yield) was prepared as described for
196MBT2-4 from 1-cyano-4-fluoronaphthalene (20 mg, 0.117 mmol) and 1-phenyl-1,3,8-
triazaspiro-[4,5]decan-4-one (108 mg, 0.468 mmol).

[0343]  LCMS m/z 383 [M+H]".

4-(4-Benzoylpiperidin-1-yl)naphthalene-1-carbonitrile (196MBT2-19).

[0344] The title compound (3 mg, 8% yield) was prepared as described for
196MBT2-4 from 1-cyano-4-fluoronaphthalene (20 mg, 0.117 mmol) and 4-
benzoylpiperidine (89 mg, 0.468 mmol).

[0345]  LCMS m/z 341 [M+H]".

1-(4-Cyanonaphthalen-1-yl)4-phenylpiperidine—4-carb0nitrile (196MBT2-20).
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196MBT2-4 from | - cyano-4-fl uoronapht hal ene (20 ng,
0.117 mmol ) and thi onorphome (48 ng, 0.468 mol).
WO 2B3A]536CVS m z 255 [ MtH] +. PCT/US2005/017143

4- (4-Benzyl - 4- hydr oxypi peridi n-1 -yl ) napht hal ene-I-carb
onitrile (196MBT2-16). [0340] The title compound (12

30% yi el d) was prepared as descrihed for 196NMBT2-4 .
f r orf0346ly an&ha titleuesmeneapht (A apene”y Wi Wag PP D] ésbribed for

19?@@%1%'2 E%ﬁ}él ;1-;&-2’3 4gff%{ﬂaﬁﬁtﬁm@h9 5(26 %ﬁg,ng:l 19. ﬂ&ﬁ’ol}ﬂ‘ﬁﬁh) 4-cyano-4-

p}é?]ﬁl?ip@i@mle(@hﬁigyDABS Zubel).r i aza- spiro[ 4. 5] dec- 8-yl ) naph
t ha

ene-|-carbonitrile (1 T2-17). [0342] The title
conpd83d (7 LIS 789534 E\%aﬁ?\v\/gs prepared as descri bed
for 196MBT2-4 from | -cyano-4-fl uoronapht hal ene (20 ng,

0.117 nmmol ) and | - phenyl -1, 3, 8-

4- (gg-ﬂaﬁliﬁﬂﬁo&ybétaﬁidi@dmiqumoainel-yllm@%?169¢'468‘rhﬂ%‘|ﬁ)l!e (196MBT2-
AE 43] LCVS niz 383 [ MtH] +.

24). (4- Benzoyl pi peri din-1-yl)naphthal ene-1-carbonitrile

( 196&?1@ 19)Thel @A Edmpdimdt (st e, eDVPPLId W prgpar8doas described for

yi el s prepared as described for 196|\/%‘nl'ﬁ34 fro 4 (S)-4a-
196MBaDGF Lrdth udrayragphifheranphtheigney(200 Me7 | )mlaﬂﬁ] god (

hgﬁg%fqgﬁy'q@w' RS0 My, QacifindBp! ) - [0345] LOVE mi 2

l-(4 @ggonm%@rg{)h-[m%ﬂiphenyl pi peri di ne- 4- car boni
trills (196MBT2-20).[0346] The title conmpound (1 ng, 3%
yi el d) was prepared as described for 196MBT2-4 from

B

HPIAT] LOVE mz 338 (M. | |

71 L Cabanen 1 The e GomErend §hyne [ QaeofYeq PRI @‘%lnbedgf:f
8 %0 ] : ¢ -3 4

@gm%éﬁn ngfyra%(ﬁ-]il-%ogéﬁ%hﬁﬂﬁféné’ (EPaiged.1a9 mesDrandedmethoxy

ano- 4-fl uor onapht hal ene (20 ny,
Bnykitd.1 ERbJuiAGIhe(Fp nn Oy6B axpolt ahydr oi soqui nol i ne (73

"0 Cosen MRS i 318 i ™ 2 307 [MH

4-((R)—2-Phenylaminomethylpyrrolidin—l-yl)naphthalene-l-carbonitrile (196MBT2-2).
[0352] The title compound (7 mg, 18% yield) was prepared as described for
196MBT2-4 from 1-cyano-4-fluoronaphthalene (20 mg, 0.117 mmol) and (R)-(-)-2-
phenylaminomethylpyrrolidine (82 mg, 0.468 mmol).
[0353]  LCMS m/z 328 [M+H]"

4-(9-Hydr0xy—1,5,7-trimethyl-3,7-diazabicyclo[3.3.1]non-3—yl)naphthalene-1-
carbonitrile (196MBT2-13).

[0354] The title compound (3 mg, 8% yield) was prepared as described for
196MBT2-4 from 1-cyano-4-fluoronaphthalene (20 mg, 0.117 mmol) and 9-hydroxy-1,5,7-
trimethyl-3,7-diazabicyclo[3.3.1]nonane (86 mg, 0.468 mmol).

[0355]  LCMS m/z 336 [M+H]".

-84 -



4- ( 6- Met hoxy- 3, 4-di hydro-I Hi soqui nol i n-2-yl ) napht hal e

ne-l-carbonitrile (196MBT2- 26). [0350] The title
w@ovpowsel (7 ng, 19%yiel d) was prepared as deBCr/Ukmds/017143

for 196MBT2-4 from | -cyano- 4-fl uoronapht hal ene (20 ng,

0. 117 mmol ) and 6-net hoxy-3, 4- di hydro-|

H i soqui noline (76 ng, 0.468 muol). [‘0351] LCVS ni z

BSEpfpiydroxy-3-exo-methyl-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-

onet hyl pyrrolidin-I|-yl)naphthal ene-
ﬁaréé?krdélf ‘{%’;(?%@NBTZ 2). [0352] The title conpound
(7 ng0348% yiresahtiokest rﬁétﬁplahe@leéﬁndmﬁﬁdé)ﬂmlémm ether (3 M, 3.7 mL,
196MBT2-4 from | -cyano-4-1fluorgna rhthal ene

4. @lmm}bw\)asamhltqqqyjt@ guhydrous THEF (5 mL). thhlul’gl bromide (1.93 g, 22.1

yﬁ%@@%#%ﬁﬁ%&?ébgé rt?ﬁ*_l,?ﬂ}_&? afl B 25 oBwed b ERAMHBR 3f a solution of Boc-

rfbr%&plfrtylfh’ (5;?9 hlhig’52 2t :mﬂmigtﬂn yhhRirdusdTHE a5i ik | THe3re3ctiqnnmixture was
- y t.hal ene-lcarbonitrile (19 2-
stiediat e Cc Hpobpers @8 r?ﬁ‘m@/(‘ﬁ?? é?‘& ‘\‘Rgg’ B?’é%i‘graéd't g’ﬁ’e reaction was

RGOS {lter itioned between ethyl acetate and water. Th
(ﬂl%cyano u%r%tﬁ#ene Zléonﬁg, o. E1:€:>Ln7em}rlolage%\ﬁdam waler. e

cﬁgdimd taymywas &ied over sodium sulfate, filtered and evaporated to dryness. Purification
qgr%tsp éa)g@;hc% aﬁl)::l:llg‘%lc 2 n%étggr%l ﬁ'y? re]:?ur%ﬁlg(\&g?n g%‘lixt%ﬁré gfs ethyl acetate

a[nM”"lz"hegfaﬁg’ %@%Eydﬁff&deé exay eﬁ%kmtm&h Z ki £ c‘M [3:221 Joctane-8-
oct ) napht hal ene- | car bon| trile (1 6AF70-

c[aﬂsﬁc@}lc Ac@démbmm estbr choBhyd, 3itignehé obtrined prafiuct Was dlssolved in2M

]%Jf é’ﬁﬂp’ﬁj Fﬁ’ﬁ‘é iﬁ{lﬂ)( éﬂi%r_?‘hq_u%stl ﬁto m?&t?ﬂha éme(gurg gvaéqeft on standing

AR Tih) fBRHed pavkipatddadethgl-8-ALats@)clb]B.oN Jadtar-B-0l hydrochlonde

fol l ovved by addition of a solution of Bocnortrop| no

V&0Bokied by filtrafias ynd dlsaﬂﬁ%l il @smipgtgre of blorom@hane and methanol
f

GBIF) RS TR RB 160 AhsRaRE Ol UG Qe e

68 @He ﬁ‘@ﬂﬁ@dedl\llbtyhﬁllmleh afad V\Iablfedmwxﬂlu dhpasmethamnethe filtrate was
bet ween et hyI acetate and water. The_organic bayer

QHapeigtedyier drypess wosding g 3fmqthsér8eeréa§hf@r°%%é %%37?)@31 Cyano-4-
Hﬁ BiEibhy G| 37Cf‘tﬁ1 W) tr%of eRadUgidlY & la 8ufBh of 3-methyl-8-
4 \z A 3 9 thyl

romatogr ap vvlthamxtureo
mbicmle[m tl]ostaneddl(d 105,00 64))mn@lb i DAHE (1 mL), followed by addition of

SIS Ml s S i B e
ﬁ{d)%% %&ﬁ%tﬂﬁ%céﬁtezanw verr e GrSinity lay6it Wes d1(1§1 over sodium

hours stirring at rt the m xture was
subfatet zﬁﬂtdredgmd evaporated to dryness. Purification of the residue by s111ca gel column

chromatography, eluting with a mixture of ethyl acetate and n-heptane (50:50), and by
reverse phase preparative HPLC afforded the title compound (58 mg, 90 %).

[0357] Ry = 0.31 (Ethyl acetate/n-Heptane 50:50). 'H NMR (CDCl;, 300 MHz)
5 8.26-8.15 (m, 2H, Ar-H), 7.78 (d, 1H, J = 8.0, Ar-H), 7.71-7.51 (m, 2H, Ar-H), 6.91 (d,
1H, J = 8.0, Ar-H), 4.21-4.10 (m, 2H, Tr-H), 2.39-2.28 (m, 4H, Tr-H), 2.02-1.89 (m, 4H,
Tr-H), 1.39 (m, 3H, CHz). LCMS m/z 293 [M+H]" HPLC = 4.1 (method A).

[0358] Alternatively, the title compound was obtained using the following
procedure: To a solution of 197FBA20a (2.375 g, 13.42 mmol) in DMSO (35 mL) was
added 1-cyano-4-fluonaphthalene (1.767 g, 10.32 mmol) and potassium carbonate (4.636 g,

33.54 mmol) and the reaction was allowed to stir at 100°C for 18 h. The mixture was
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overni ght. The fornmed participate,

3-net hyl - 8-azabi cycl o 3. 2. 1] oct an- 3-ol hydrochl ori de,
wor®siissbat ed by filtration and dissolved in aPei/K$2008017143

of dichl oronet hane and net hanol (90:10). PS-Trisam ne

was added to the solution and it was |left standing

overnight. The resin was renoved by filtration and

omdd dlilntedhwith cdthydr aetetch 209, mTh eanfli washad evidlmgvater (3 x 35 mL). The

evaporated to ness afford

SERBR 158 N3 67 s oyl HiBisa and eyappgatgd to eive a orude
ﬁﬂoH@ét%ﬁ&hWﬂ@b&ﬁﬁed By filirA®n erlzéih 1) EN@isn adhedste®wide gradient of
sol uti on of 3-nethyl™-8- azablc lo[3.2.1] octan-3-0

3®30Yethyl seetatenin ﬁeptﬁn@nﬁbl(dei t }1tlefc‘@mmav@@| ap\a white solid (2.539 g,
%?)}j'tion of pyridine (1 nmL). The reaction mxture was
red overnight at 100 C, cooled down to rt and

partitg3gopd hetvsenzebhyl+anet' atRvandcmaleso0 Miez) § 8.19 (d, J= 8.5,
organi ¢ layer was dried over sodiumsulfate, filtered

Y k%ﬁbrbf@dl,tld{)dﬂﬁrﬁ)e"ééo (Pud i ¢4070Y0 6R, 1k 6% (duk= 8.1, 1H),

RETNL G5 A0 py P He AT R D 4B bR B onc,

vﬂ(@l@ewahﬂagmr epRgatigvs 18RI0C126.0.o17kel 105%, t1I19 Be111.2, 102.2, 69.9,
onpound (58 ng, 90 % . [0357] R/'= 0.31 (Ethyl

é‘éé{"sﬁ%ﬁ‘ﬂ—@é@ane 50: 50). 1H NMR (CDCl 3, 300 MHz) d

g_ 5(15 B)_%ﬁ] ( mA]%%nat}Areb;—PDD t’he 6?"%"? c%rg;’pm:lrﬁ \x{}:s zdg?ig?d %sn% j:he following

Prodddutte:1Qo( B sudptnsior O , litRiudD-chlcifle( (@6 4kg, 062H)mmol) and sodium
2.02-1.89 gm 4H Tr-|_|)l"1"39 ( 3H, CH3) . L m z

‘Q@ghycmqq] (@3 e, §-6 X =mmp )(méz{lg]lyglekrb 5 rpb);gfgf added a solution of 183AF16-
?%AI ?]; | V8|4X4 ntngglg dhtcﬁﬁ 'f@%ulﬁ?,zf"\ﬁﬁl t‘ﬁ@%r@écgi?ﬂ HXh8 was stirred at

M ng procedure o a solUtion o FBA20a
03 7/3’[@‘ 13113 4R ntinmtd wiasn dDMSO Wilb didilylether amdidedshed with water. The

é@%@&o gq f\ylglﬁj giglggt%té(g? lgfoecg sélletggﬁggre#%gﬁ)zev%mgl '@eﬁe?ge crude product
g' VG ﬁ}rieﬁééﬁqgll =0 y%ll%at?&n AORQGh1Qketd dp- bg-ﬁlﬁatlon over silica

re vvasco et hyl "acetate
gella)s dasutibed sbaa toigite puat title (@npowd8. ). The organic
phase was dried over sodiumsulfate, filtered and
evaporated to give a crude product which was purified

93(3-feh%f}f§dl‘6§ BV&do-prt o?'yl:ﬁ-agﬂ)lc &b3t2. PacitiymnaphtliiieSE
gradi ent ‘of 3 -50%e aceta e I n heptane afforded
tadonitrile(1564¥59601284hs a white solid (2.539 g, 84%.

%02891%%&?1\]/5 r@‘z%zggﬂ&m;gm?&’o{llgh N\';/R S 1P133Pﬁ§80 Meah d 3-propyl-8-

Zza%%y@lo@@Z (ll]Bctahi‘Qwol fnd @-c%atﬁﬂ&(ﬂi!ibrdnbbhthﬁeﬂéusﬁﬂg thé same method as for
08 (m 2H), 243226(m 44

premramog’efmAEﬁQ;%h 37 (s, 13C-NMR (CDA 3, 75

Z) 134, 1 g
Koe T R g el aep?afe%oz% ﬁW@%C@fﬂaé%ﬁf@%f%ﬁo (m, 28, Ar
26; P77 (4, 1H, J = 8.0, Ar-H), 7.70-7.51 (m, 2H, Ar-H), 6.91 (d, 1H, J = 8.0, Ar-H), 4.21-
4.10 (m, 2H, Tr-H), 2.39-2.22 (m, 4H, Tr-H), 2.01-1.84 (m, 4H, Tr-H), 1.63-1.40 (m, 4H,
CHapy), 1.00 (m, 3H, CHapr). LCMS m/z 321 [M+H]*. HPLC z = 5.1 min (method A).

4-(endo-Spiro[8-azabicyclo[3.2.1]octane-3,2'-oxiran]-8-yl)naphthalene-1-carbonitrile
(183AF16-294).

[0362] Trimethylsulfoxonium iodide (359 mg, 1.63 mmol) was added to a
suspension of sodium hydride (55%, 71 mg, 1.63 mmol) in dry DMSO (1.5 mL) at rt under
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[0360] Alternatively, the title conmpound was obtai ned
using the follow ng procedure: To a suspension of

WO paokitasschl oride (26 ng, 0.621 mol ) and sodi BPOT/US2005/017143
bor ohydride (23 ng, 0.621 mml) in diglyme (0.5 niL)
was added a solution of 183AF16- 294 (120 ng, O. 414

mol ) in dlgazme (0.5 nmL), and the reactign m xtu
argen glmqspb@:te ft@fcbupur/sﬂn@“rg a3t, |} Sphlélomqfﬁcﬂr3é3ma%~azablcyclo[3 2.1]oct-

gybgéﬁ%%%n e-1 ggﬂlﬁ& lgt @géé_ggg%o ?%fnq%lw??; t(ye\@t 1?!‘[_, ter - gdded to the

@B@hcﬁ%@ﬁbﬂﬁ@t &0k, S'Mn@r\u@%cmmdéﬂ?bvéﬁ&hm 760 mastion mixture was
purified by recrystallization from et hy{ acetate or, b

partitionsd; heivesnerthy acpiate and) walsr dbs rgedlaypoyas 1as h 4% (wiv)
%le §ust fné%& BRE-dried over sodllulg sulfate, ﬁltered [a%d evaztlporated to dryness.

r oxy- 3- exo- propy azabi cyclo
Emyﬂic)anap folf ind m&hﬂed@r fibed eli dodurfd 5611&1?1%9@8141)% eﬂlﬂB@l\}llth a stepwise
The title co prepared from

ggﬁl@p‘@,@%t@ ‘Vq_?foqf]\fll\g@cgtatﬂ 1n dislpptane, at%oraeg % tlt?e compound (194 mg,

¢ gy ano- 4-f 1 uor onapht hal ene usi ng the sane nethod as
preparation of 156AF70-267. R/ = 0.43 (ethyl
gc et af08b68} hemf&ne 26(E8G) acel&ﬂeMMRp(t@B@%ﬁSBDGMﬂ-m/z @91 [M+H]". 'H-
20 =
Sidio (6Dl Bho i) wa % (g o34 diniao o g3 Y, 77 @ s =80,
gHgl/'ﬂA' §9 ((WIEIZH] q_1T'7 ) (m 2151396 345@ g, &Wﬂ&éﬁm 16 (m, 2H), 2.85-

21.70Gny, @FH)3H58 G—&H))236{201\7Hnm2ﬂ)3231551l\.&7—|[m 2HP|_1C55t-R4i (m, 2H). C-

BB IR, 12 2y H a1 B B S 4265 1y 1355 1192
llgnﬁx)?h; Baloess 1! agardpaniyii | e (183AF1 6-294). [0362]

it yI'sulf oxohi um i odi de (359 ng, 1.63 nmol) was
added to a suspension of sodi um hydride (55% 71 ny,

sy pieebn g Fehaf et SRR g Ypers-
gl]ﬁ mﬁareﬁeaZ@ﬁbsﬂi@h&[(bséfAliimDs)
y1") napht hal ene-1 -carbonitril e (156AF03- 217)

(2.0 tA3pd4has Mdided mpertame (BAcilod S mely was 4<1ded 52 solution of
ﬁ%.lairéq %%Conbtzlgued b { C\;tg%goé?? SrﬁlL%lT rfﬁ@?%dcﬁgn mixture was

\WiRdkeh ovdridBshe kOPNIC, dllayed to\esol dawhed rt\/untlfpaﬁt%dn‘ﬁﬂ brtween ethyl acetate
aqueous magnesi um ‘sulfate, dried over sodi um ul fa

and weies dlherrisaa opavatvashed wikhdiine, drisd ‘PYQ‘E&P %‘ﬁfgfe filtered and
k%o ﬁé& RS uﬂumat%%{ of e YR AE L9 QOERMurpn chromatography,

St epw se ent
etukig \Aiiﬁlelt(ﬂl/o&nd:thandl ﬁpﬂlamexométhmedeﬁﬂomh@meu tttlee:otrmmpmdlfﬁﬁ mg, 84%).

O el kol Lo el A5 ng o5 R 1
2.6 min (method A). "H NMR (CDCl;, 300 MHz) & 8.22-8.11 (m, 2H), 7.76 (d, 1H, J =
8.0), 7.69-7.50 (m, 2H), 6.90 (d, 1H, J = 8.0), 4.21-4.10 (m, 2H), 2.84-2.30 (m, 14H), 2.19-
2.09 (m, 2H), 2.01-1.84 (m, 4H), 1.18-1.08 (m, 3H).

4-(3-endo-hydroxy-3-exo-hydroxymethyl-8-azabicyclo[3.2.1]oct-8-ynaphthalene-1-
carbonitrile (183AF19-296).

[0366] Aqueous sulfuric acid (0.2 M, 2.5 mL) was added dropwise to a solution
of 183AF16-294 (60 mg, 0.21 mmol) in THF (2.5 mL) at rt. After 3 hours stitrring at 1t the

reaction mixture was neutralized with saturated sodium bicarbonate. THF was removed and
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(CDA 3, 300 MHz) d 8.24 (d, J =8.4, IH, 8.20 (d, J =
8.3, IH, 7.77 (d, J 8.0, IH), 7.71-7.62 (m |H),

WO 2@3A7362 (m IH), 6.94 (d, J = 8.0, IH, 4.3BcHUIN05/017143
(m 2H), 2.85- 2.71 (m 2H), 2.58 (s, 2H), 2.36-2.17
(m 2H), 2.15-1.97 (m 2H), 1.55-1.41 (m 2H). 13CNMR

tgg%ﬁ%d‘%&% %(4212%‘?%5% acidi%%é’q e;ﬂ?%g% §]§’l]6 gng%el ]IéS é%ai&ed product was

4ﬁmﬁed4@' Slica?del Bolumn chromatography using ethyl acetate as eluent. Yield: 20 mg,
a; exo- (4- et hyl pi perazi n-1 -yl met hyl ) -'3- endo- hydr oxy-
831 2abi cycl o[ 3. 2. 1] oct - 8-

1) A S GO PORHBR EVEER h38hr, rc -

<08 utih ¢methiod LGB AR NS E3DCHA30mMIz) 2585194 IHnJ 8.0, Ar-H), 821 (4,
met hanol rt. The reaction m xture

JHhIEn 8 &«éfﬂi)gﬁﬂ)%@ 70, €= &0, mEY 1 TB-266 (g 3k AreH)rtS 94 (d, 1H, J =
S D, 430090 (BE HERDIE, TP GAH SIEGRTE 4 ks G, 220

w6 @t,eH, firtier ed and evaporated to dryness.
Purification of the residue by silica gel colum
chr omat ography, eluting with 10 % nmet hanol in

P R RN R —
4:@&@%:«%{183&43{21-29?)— 2 6 m n ( et hod ¢) 761H NNlRH
8 0), :?93%8 07 M%_%t)afﬁlll}m fp&ﬁnl (@Omg,dO 6? [q]mgl) ang Sl@)lum perchlorate (12 mg,
%. lalmﬁog%ér%dé@d)to azsoﬁﬁ’loa ?28%]861%@ (232_16-&% l@mgf?olf ' acetonitrile (2

1-1.84 (m
lln )@éhdaleh?@htmnynﬁm Wdﬂ)stirre&ym@@ A Ifei83 alapd i Theakadtidndnixture was

PAO8E] LB PR R e lafognoyat e S e layer was

dﬁe@maesoamnﬁs@ﬁw tﬂl@fbd%d%%%?%d %%R&@& BBrifiCatioh Qf the residuc by
mol) in THF&OS m.) at rt. After 3 hours stirrin

pificy jgel eelumni dwomptegiapby,wetingewithal mpadrendft mmcmm el »-heptane
' e. THF yed andt he residue
PO MR BBl .

over an aC| "SPE cartridge. The

obt ai (E369pr odRIcE @A (RiHyl fabadteb#héﬁtéﬂecas ) E@Mﬁn?n/z 318 [M+H]".

chromat ogr aphy using ethyl acetate as el uent.
DB fayr %gﬁornlpdmﬁ]odm) HONMB (CSDHBOHACHZ) @5295@1 1H[,CNSS 0, Ar-H),

Fbatst Gy i g A ot T 8RB Ay (g e, 692

J : s 9 .
gﬂféH;B gOAlz-}mB ‘gﬁgﬂmﬂ% 2?({71‘v°rfﬁ)1|2612F§§r jshe cﬁé@N)A! 45!’%01 (m, 8H, Tr

H)31-4. 20 (m 2H, Tr-H), 3.61 (s 2H, CH20—|)
2.59-2.48 (m 2H, Tr-H), 2.20- 1.69 (m 6H5 Tr-H).
4-(3-endo-Hydr0xy-3-ex0—{[2-(1H-imidazol-4yl)ethylamino]methyl}-S-
azabicyclo[3.2.1]oct-8-yl)naphthalene-1-carbonitrile (183AF23-298).

[0370] A solution of histamine (192 mg, 1.72 mmol) in methanol (1 mL) was
added to a solution of 183AF16-294 (50 mg, 0.17 mmol) in THF (1 mL). After 20 hours
stirring at 60 °C, the reaction mixture was allowed to cool to rt and partitioned between
ethyl acetate and water. The organic layer was dried over sodium sulfate, filtered and
evaporated to dryness. Purification of the residue by silica gel column chromatography,

eluting with a stepwise gradient of 15-50% methanol in dichloromethane, afforded the title
compound (32 mg, 47%).
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4- ( 3- exo- Cyanonet hyl - 3- endo- hydr oxy- 8- azabi cycl o[ 3. 2.1
] oct-8-yl)napht hal ene-1carbonitrile (183AF21-297).
WO 0B68]53FPDt assi um cyani de (45 ng, 0.69 mmol) aPCI/US2005/017143
l'ithiumperchlorate (12 ng, 0.1 1 mvl) were added to
a solution of 183AF16-294 (29 ng, 0.10 mml) in

St it e 2 1) @hedibicrle SEAEL LT KEUIG YOS KT HPLC 4
_ | e
SRR, 1° Tt I

E’Od! ;J.m stj!fat e% fihltered and evaporated to dryness.
ur i ' i i
%ﬁrmﬁkgﬁgh%y%-eé-&qif@y%ﬁhﬁ%&ﬁ%ﬁi@%&&g}z.lj?%ty%-' gl)naphthalene-l-
capﬁglﬁ{rﬁgc’(\{@éﬁj]ﬁ@gg?pe (45:55), afforded the title

conpoun 13 ng, 41%. [0369] R/ = 0.11 (ethy]

acet g0272]- hept sohgsiopmisencentrais spifarigagd N(%P}il.n pethangk (1 mL) was

acziggd %qg]wgse&ggglggg%ﬁ} }_ﬁ%g%&@% @9%15%0 I?Orgnjgéﬁéh ’li—rﬂgﬂ)%L) at rt. After
1hdif sﬁ'xg’in% dilrt, therefotfon niktdd wad nglﬂralizé&wﬁﬂm saﬁtiria,te@sodi-i’)m bicarbonate
6.92 (l , 1H "J =28.0, Ar-H), 4.28-4.16 (m 2H, Tr"_Q

ad6e@néantraiid, inClaz@N) Thepreslup wre Raiitigyad befwean) thyl acetate and water.

ﬁ]q&é{%&? T O Whs AP ik etk el 8- &t BotEAT Altered and

ALARH féﬂ%q{rgn%s.li’&ﬁﬁca&owo)fﬁﬁ@ ésidlectye silica aeb ooliutmi ¢leomatography,
(183AF23-298). [037Q] A solution of histamne (192 .
eixflm with! 3 stepwisstasediont qf 40-30% aibnd acgiiat b hEp i fiaged the titl
of 183AF], 6- 50 ng, 0.17 mml) in THF ( 1 nl).

%nipé’llm%bhl@érzgﬁé’fi rring at 60 C, the reacti(on m 3<t ure
was ajoBested Ry canl8 f(ethylt acatate/pdreptane o8(620)bdtGMENm/z 323 [M+H]".

et hyl acet at d ter. Th ic | i
WPEE tsodumis 9%‘&@%’2)?&1 WereCaRE oA (£ 1T = 50, Arm,
ulif i,Caty ' i bi
T
g}l,fag:rﬁgio,?%g}?i- talommo f(&node,i mr-H)c lﬁar7 Gretha6&,0CHs), 3.20 (s, 3H,
e_conpoun 9 =
GHIGC e OG- 26, B ABEORTE: 4T - GPLeS PR, TrED.
=1.9 mn (nmethod A).
N (S- endo- Hydr oxy- S- exo- met hoxynet hyl - S-azabi cycl op. | .|
‘[V-%‘grzri%-tl;ﬁyﬂlﬁim‘tﬂhﬂ-llqﬂ?aplﬁhalbna-ﬂtuai‘bmitlii?leQmCh ide and 6-bromo-4-
] A solution of_ concent at ' |
ol AR len heprpmtripapgraraptine DBgPdrtd on
of 18?0%5%@' 294 é?b—i@luoﬂml?ntﬁﬁ%@ (360 I 5. { Ahnfell) ardtbréinine (1.5 mL)

After™1 hour stfrring at r the reaction m xture was
wetd Kaatddze dbovia fordal i atededsvidl. Unftdricoalit®teaitcthe reaction mixture was

quenched with 4 M NaOH (50 mL), extracted with dichloromethane (3 x 50 mL), dried

over sodium sulfate, filtered and concentrated in vacuo. The residue was passed through a
pad of silica (n-heptane/dichloromethane 1:1), and the collected fractions concentrated in
vacuo. Pyrrolidine (1.5 mL) was added to the off-white residue thus obtained (90 mg) and
the resulting mixture was heated under microwave irradiation at 100 °C for 10 min and the
reaction mixture concentrated in vacuo. Purification by preparative TLC (n-
heptane/dichloromethane, 1:1, 5 x eluted) afforded the title compounds (8.0 mg, 1.1 %) as
an offiwhite solid. The product was converted to the corresponding hydrochloride salt as

described above.
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and concentrated in vacuo. The residue was partitioned

bet ween ethyl acetate and water. The organic | ayer was
wor®kedssei th brine, dried over sodi um sul f at e, PET/US®OF 7143

and evaporated to dryness. Purification of the residue

by silica gel colum chromatography, eluting with a

stepw se gradi ent of 45-80% et hé acetate in

w- hepl0ds] afyor At (GR:Clx LEMEmpGUHE (M Hig, BagYR (CDCL, 300

Mt B ey S R Th 32050 IR0 PR Dod e gpm. /=32,
g«wéacms J39@0 Wzs?ople 01$5HdJ—I 10.0)] 7'728(c10 0. 7‘§H hP)r 10.0), 7.69 (d,

AR5H) J‘71Q§Q)a 7. @emqn@ 758, J;Dr]-Qrﬁ 2.9, %ﬁs((gd WHJJ i 9,2.0), 6.72 (d,

6798155 ety Ly onpifd o 1 0 5 min

adiBodIB6 (m 4H, Tr-H), 1.71-1.63 (m 2H, Tr-
- Brono- 4- pyrrolidin- I yl napht hal ene-1| - car boni t (il e,
hydr ochl ori de and 6- br ono- 4-

/5% ;Ag)g%ﬁ}&4§é&{@§§§bg@ix%ﬁne-f%{)@?ﬂitfﬁé 180JP61AA).

- Cyajos7é} f | ueAonapbinaphthalendcafifdnitrjle ZldS ﬁﬁ)ming) an¢B-tetramethylene-

i%iq%ﬁwmman%dsé“ﬁéﬁo{? S I?Eagf%t B F Bach ol B e 1970, 24,

%\?g%ﬂq WN—Qﬂﬁﬁp Wgﬁ?%myla%ﬂé@%ﬂrﬁgr 2 tdhﬁocBﬁl@néN( #9'mL) were heated

of omet r sodi um

toul 20t for fli6l H. ahe dradtechro duat evis patissd in lwatac(l]lOO milbeextracted with ethyl
resi due was passed through a pad of silica
asiaie bt ArdP dhlehit enrabin ergfmf)layeaﬁ driggh evergiodisgn splfate, filtered and

4t dag 7? %?tﬁdqtﬁﬁff‘c\%ﬂbﬁ b‘gﬁgfép%ra{’% rld g% @ﬁlogc;rgél(ngﬁe) 3 x eluted)

was a Ite ue t hus tain
af@@rd@tﬂlettinke cbmu{md (g m)3.UPe asas offeahiteisalrdder

B s Lot e T, gy o, o
BT W L O sk el et o8 .-
BE0RB.05f(fr, Whi) B750122dm, THH).(HRIND ¢ = RelsmanmweiddeHI)t o

t he corresponding hydrochl ori de salt as descri bed
above.[0375] K 0.71 (CH2A 2) . LCVS mz 302 [ M+H] +.

ARidlyBenAdic :3%1d %ggfly(uzca'aﬁoﬂa t?iﬁ%]éﬁ-gl-gls-%éfﬂgicgglo([%{?.l]0ct-3-yl ester

regl ol soners
A525P66Q). = 3. 2), 810(d 0.25H, J = 10.0), 801(d

8' ;gn03§8]; 18)1@%)propy720418§b0)@/719?t§| |_(|1 %a g,_%%dn%‘-olgw%g a ed over 10 min
tfy é@olﬁﬁ'(_sh of)l?aﬁﬁ}%] g5”56170m%; 220 ol 3)6 ﬂlﬁaeﬁﬁph%pﬁﬁié (gl)% g, 8.0 mmol)
md) 4 n}ﬂﬁib@nm‘m 3015 (. 34 re) 8(Qrgmmi in THY. (15 mL) under argon atmosphere at 0
(q(5 e a(i&;‘lr Oe{sé‘étl%]eg %(\:fer%lgflt a{] gpﬂen acllc? J[’}onal 3%aar1tb4fz)nACE {)etjore partitioning
the mixture between diethylether (150 mL) and sat. aq. NaHCO; (150 mL). The aqueous
phase was extracted with additional diethylether (100 mL), n-heptane (300 mL) was added
to the combined ether extracts and the resulting solution was passed through a pad of silica.
The title compound crystallized upon standing as long yellow needles which were collected

by filtration and then dried in vacuo to afford the desired product (425 mg, 50 %).
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[0376] 4- Am no-I|-napht hal enecarbonitrile (168.20 ny),

3,3-tetranet hyl ene- 1, 5-di bronopentane (284 ng, 1.0
wornwb/113bi t gaard, N. et al., Acta Chem Scand.PQBU82005/017143

24, 33-42), , -diisopropylethylamne (323 ng, 2.5

mmol ) and toluene (15 nL) were heated to 120 OC for 16

h. The crude product was poured in water 109 [TL)_]
ext r at®338] wi thr =tdA4 (GBet eLQMSxmizoéz%_ FHIhe H (CDClL, 300

RO oo S Chrrabn Rt Y 7 et TR VAR Ry 15/ =75),

Br58RAY aHb 12l e s (Big almrp@@gﬁ 28TE). HPLXC ﬁ|=t16 Gdﬂlné(ﬁlfeﬂfoddﬂ)
the titl ecorrpound (14 0 %9 as an off-white
solid. [0377] R 0. 57 (CH2CI 2) . LCMs mz 291

%%{%0 1#2X3?’-§-42%E9y§’loL33ﬁ]og¥@gﬂ:g§hl}l}a4§?e( E\étf_‘;hlﬁ‘éle (L59IPGEF).

(d, 1(0383] = Ub9MP66C3. @BO( thg,4H).65 lmbsolf,. 22 MnLlﬂH-I) (30 mL) and
HPLC = 7.0 min (nmethod I1]). 4-Nitrobenzoic¢ aci
tofighpdrofirasy Feer plamed og,qujllgbt gtzla,bq%qeg vrlgh Qlchﬂoromethane (B x

%‘6(? Isri-r}’r !in&f 8$Jr&\§a1§8 g &% ! aﬂc%%o%g%ntrated in_vacuo., ;he residue was purified

opyl azo e
byl dacuan glash @hronmatbgraphys adlutirigowithf a g&@mﬁs bf (® 5(%8%7et]1y} acetate in n-

hontate Bubite e R A PR SR T B AT R oRS t)
under gsﬂgn OSPRE(&nAL addtdte/n-HRBtah&ach) Q@M@Sm/z 278 [M+H]". 'H-

stirr erni‘ght at rt, then additional
bRMRr(€Dgs, t300i Mbizh ¢ 8. b&x8rh6x(1rmr2ﬂ)béﬂﬂ/e(dn 1H1, dt=h§3|1e,t1hét-7 53 (m, 2H),

150 nl) and sat. ag. NaHCO3 (15 . . The eo
5246, Mo £ PR . A T ool driigh B0 ey Ty gaPLC =32
H#% methl gmgﬁne (300 nL) was added to the conbi ned
e r ex ts and the resulting solution was passed
through a pad of silica. The title conpound

b nomae@osyit webla S PildeE sryibrhekRbete iR <ar ahely (1S9TP724).
£ of o
;//oactigé%] ?R/ : (J)Pi@*‘@gﬁzhﬁgd mfp%ﬁbl)(é&ﬁurﬁghyfcﬁﬁiﬁﬂ (50%, 9 mg, 0.18
ﬂr&hcm/alc( fomm:ethaﬁ@(ﬁm) 0.24 m@) gepsshaken BHptralyydrefugag, (5 mL) under
7 5 8
atass SRS 0S0 5C (pf 24 1 Fiectride piofubGivamahgighéd Birpethanal (10
&E() c&rcgnt%gl {rz%tcg& @uhgi)catmn by pre aratlve TLC (ethyl acetate/n-heptane 1:4, 3
3 roxy- 8-aza A

exo- icyclo - 8-yl ) napht hal €
mcelﬁted,)aaffwdﬂdtthe title CBAAPEZE6 Mg, [/B %Xla]s an@ﬁﬂwﬁﬁesqlmso

(30 rrL 35%3“0 B¢ 05 o0, e oS o TENS e I e '

53.28Q dO@‘-?gm A1y, @%60 f1HL\'§'_2§%), 7.61-7.42 (m, 2H),

an concentrate vacuo. resi due " was
|6LSQ| (ﬂ; Hdl by dWycalin(h] 2K)) 3ci% (@ndibHgs 3@ Iﬁty 3H) Ul VA cp4vint, I8H). HPLC
a radl nt._o -50% et hyl acetate in nheptane, to give
6 pyip (raethg and (162 ng, 89% as an off-white
sol i d.

(S)-1-(4-Cyanonaphthalen-1-yl)pyrrolidine-2-carboxylic acid methyl ester
(159JP74A).

[0384] 1-Cyano-4-fluoronaphthalene (109 mg, 0.64 mmol) and L-proline
methyl ester (380 mg, 2.95 mmol) were heated to 60 °C for 2 days in a sealed vial. The
crude product was concentrated in vacuo and purified by preparative TLC (ethyl acetate/n-

heptane 1:3, 3 x eluted) to afford the title compound (2.9 mg, 1.7 %) as an off-white solid.
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[0381] RI = 0.21 (ethyl acetates-heptane 1:1). LCMS
mz 279 [MrH +. 1HNMR (CDC 3, 300 MHz) d 8.28-8.16 (m

WQ@R)05173367 (d, IH, J =8.1), 7.71-7.53 (m 2H)PCBUBR05/017143

(d, IH J 8.1), 4.21 (m 3H), 2.22-1.79 (m 6H),
1.38-0.89 (m 2H). HPLCtR-Serin(rrethodIII)

4- ( 3- exo- Met hoxy- 8- azabi cycl o[ 3. 2. 1] oct - 8-yl ) napht hal e .1
ne- | - §838%ni t Ri Fe0-¢2 Xty agepatc/pdmatepe 15D BEIHES 15428M | M+H] H-

Sl R S S S0 34t T 7481

%eﬁsr(ghyﬂr gEUE 2) 4(58 (L)H, Und 818) a4 g9 tma il APSPHS( £3HR §@2 G, 1H), 2.42-
for 24 h. The crude product was quenched by net hanol

1158 (ﬁ‘h)‘lH)CHBb@ﬁR Fefk @aun (uethedBD. Puri fi cation by

preparative TLC (ethyl acetate/n-heptane 1:4, ‘3 X

eluted) afforded the title conpound (26 ny, 73 % as
ﬂK(SQ&ia-h/Wc}](ﬁBSCﬂ]bdv2-Eﬂ@%ﬂjnaﬁihthal&l@ﬂ-céﬂidiﬁirlle (159JP80XX).
acetate/"-he

(cpa 30380 I\Péalybclgoxz@ @ 8amk{Y- @p;,mol), xg%clpemquhany (300 mL) was
?d&g lﬁ;deﬁ %rgég‘lt% diffe m}ﬁhgogggglsl(g% ﬁ;ﬂj 15‘]di<;11§r gv)ftlla?}]e J(?00 mL) at —60

88) To iRfestiling sélufion] 154BGI1NA0.021 d,)36 mmol) in dichloromethane (100 mL)
(S)-1-(4- QIanona ht hal en- | -ylg pyrrolidine-2-carboxylic
Aas dddest a-tyq ragssscethay tespsRPYAKid p@384¢ed —60 °C. The reaction was then kept

31 SYOTE TR bR GBo L (0580 g Mo iABR o - P16 mmo)
tsRmﬁQ afrd aAbwhOR¥ SeddfioR 16 SAIrRCko Mt %'Vemgé?ﬁ PRI aRIO FEE removed in

was concentrated in vacuo and purified by preparative
Ta@o, dtehgplﬂdae exhadéd shtbpithyleaceta®, (33x 308 Imik e dhe t@mbined ethyl acetate

z%:yf]e%rmq?sﬁagg §V6 l frg(%gg?nlta;:ial%lz tag 2@}1&1@1{%%%&% 4384 over sodium sulfate,
Ftefeal aﬁ{dncctiﬁ@ﬁt@d’!@d ln Yheud- tHﬂlZatﬁﬁllﬁBM*' &thy a@dfﬂ”b%ave an off-white
(CDC 3, 300 MHz) 18-8.08 (m 2H), 7.68 (d, J

golg; whmh@@awﬁqueq mff th)mo‘@eq gqlgqj waswongenir@e@z)n va4:u6 @nd preparative

(IEDC g%y!écetitgfgg%e?tane (%E;'_u@dp &ﬁ‘o?d%dgﬁe n%lfli }_%%?Chu&lé (§, r(")Elmg, 0.04 %)

b by off-white solid.
4- (8- Azabi cycl o[ 3. 2. 1] oct en- 8- K/j@ pht hal ene-
ot 0 T S L RPb O e lomey e MBI a1 20d VB4 TRAMR (CDC,

S L ARl S04 o, 9 40705 i, 1,

gisghingrienes bane, ( 190 ol jmatHy, 0403 .90 ¢mt bE).MEBUE il 8% .4 min (method
sol gthf)ognelmg%lﬁ?lo Og g, 236 nmol )Qm ) ¢ (
dilkhl or omet hane (100 nL) was added at a rate so that
tenperature did not exceed -60 C. The reaction was

then kept at -50 Cfor 1 h before cooling to -60 C,

aq@i AgnbldyicRI[B2l 1368t Lyl) 2t HiBalehe-1hobehitdile| (1 73FBA64b).
[0388] To a solution of 173FBA60a (400 mg, 0.9 mmol) in DMF/sulfolane 1:1
(5§ mL) and cyclohexane (5 mL) was added sodium cyanoborohydride (226 mg, 3.6 mmol)

and p-toluenesulfonic acid monohydrate (45 mg), and the reaction was stirred at 110°C for
7 h. The reaction was then diluted with water and extracted three times with cyclohexane.
The cyclohexane solution was washed twice with water, dried over sodium sulfate, filtered
and evaporated to give a crude product, which was purified by silica gel column
chromatography using heptane/ethyl acetate (8:2) as the eluent, to give 173FBA64b as a
white solid (94 mg, 40%).
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slowy and allowi ng the reaction to warmto rt
overnight. The volatiles were renoved in vacuo, the

wo esduseextracted with ethyl acetate (3 x 300Pem/yS200$1e17143
conmbi ned ethyl acetate |ayers washed with water (500
‘nmt), and the organic -phases were dried over sodium
sulfate, filtered and concentrated in vacuo,

Cryst 4038 at i EEMS 617 201WNTHE et HNMBED Gla, I0FMFHR) £8-28 (d, J=8.3,
Sq §%p?%ff;j§@slfég'i%@ﬂ§i 11y 7"?‘?%@{@ ﬁ—?)gﬁ 8P 51 (m, 1H), 6.90

concel (oife) preparative
ddeyat &1, - 1TDptaates.02: (f, B 2ezsut ea)(nafm)r de@z 1 Ise (i, t 616). *C-NMR

[@%ﬁ“”d Mgk K br back Hakdy 128 eniofs 1269 1259, 1104, 1110,

3, 300 MHz) d 8.15 (d, IH J =
Mg;d!,é%ﬁ,]o_%,ll\%é(qgﬁ 4H), 6.92 %d | H, J(: 7.0), 6.05

(m | HP39(. 52 Alternatiibly, thﬁctﬁle(dmmpbhhd was @Ro(abtaihdd) using the following

e B A OIS 3 TSI it drer BB o ¥ Appipraphnalene
ihe n{glz)m%dgﬁ?ﬁﬁl DM:B;)SS%L? Q’+éllé h%e@gv&%gépf@ °C, concentrated

(400 g, 0.9 ane 1:1 (5

gy okodre xadhdéhe Pesidue madieddge grepaditiven Ty (dibbloohyathamde 3 x eluted) to
6 ... 6 Mo d/> Iuenes fon c acid

%‘ﬁ%&grt‘é]leé’omgu ’b% ﬁ‘seaa}i"ti s stirred at H

Q0C for 7 h. The reactlon was t hen d| luted with water

and extracted three tinmes wth cycl ohexane. The

Aaylihexacid s@ndoiSsf-cyanonapithdlenvi-gB-8xazabicyatodd.2. 1]oct-3-yl  ester

@q) 8ver sodium sul fate, filtered and evaporated to
A7kr ude product, which was purified by silica gel

col umposdy|omey SLBEEPNY2.0S, 7D hﬁﬂ&@@ﬁé e did}laRsRe @tﬁs g, 14.4 mmol) in
(8:2) as the eluent, to give 173FBA64b as a whit

Simhlmio(lﬁﬂlang (4nom). W@S&@ﬂ)ledCWSZWE m—pmeerfoplmh-leﬂﬂbnde (137 g,

éggonmgﬁl? %ﬁ%r&meg'-ane ég L}J pf%lssaf%?g{ O;Degig(lmn %&ﬂ tﬁ]e Teaction was

Ztll@@ae{')t@i]vaﬁﬁ\to l’t"(%\ﬁfnf(igrgrllﬁolz&ﬁtlor}mg o8 tﬂe rehé't‘)on 1ﬁ1x%§e4)e%en ethyl acetate
(EBC®) mis apbiatars306 mhadrying 08 3169<;on11286c5 prgms p)hases over NaSOy,

125..9 9.4, 111, 61. 6 0
Siuon,aptempriag B Vil e G rgIONIA: iy E0BMIIRED me 40 %) s
w@@uaW%@h@btalned using the follow ng procedure:

8- Azaﬁ&&ycl § ,1]Joctane (20 ng, 0.18 mmol),
| -cya fl udt Hﬂmlarfé)O(MGIZBr@ 8.20 (g MT 9%ahd7.81 (d, 1H, 9.4),

TefcEn K A 0% SRS e 1 s AR E 6 (et 581 (m, 18D, 5.38

epEy.at 1 yv/@r $LGIY digetd. o7 ne, 3 x eluted) to
%f or?f thecbtrltl e)(conpounf:lﬁﬂﬂ(eglma ng, 4.0 %9 as a yellow

oil.
3-Pyrrolidin-1-yl-propionic acid endo-8-(4-cyanonaphthalen-1-yl)-8-
azabicyclo[3.2.1]oct-3-yl ester, fumarate (159JP82F6).

[0393] 159JP79 (65 mg, 0.2 mmol) and pyrrolidine (2 mL) were heated to 100
°C overnight. Volatiles were concentrated in vacuo and the residue purified by vacuum
flash chromatography, eluting with a gradient of 0-100% methanol in dichloromethane, to
give of title compound (24 mg, 30%) as a white solid. The product was converted to the

corresponding fumarate salt as described above.
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Acrylic acid
endo- 8- (4- cyanonapht hal en-1 -yl ) -8-azabi cycl o[ 3. 2. 1] oct
wo Jophisst er (159JP79). [0391] 154BG31 (2.0 g, PCT/RS2005/017143
mol ) and triethylamne (1.45 g, 14.4 mmol) in
di chl oronet hane (40 nmL) were cooled to -20 C and

3- chl | chloride (1.3 10, 8 N
di chi GPENRL haReZ(®s °crr£1@r§n£ew@eﬂ\%e@ LT S g4 [MHT" ‘-

Irr-l’\iﬁg | onP’ng W%L@ Hnjt:og % n:}\eﬁgﬁ et R’ﬂ 60-7.47 (m, 2H),

@l af, 6 H, ¥ % 83005.70)(t,an .watsezz) @?aﬁo(bms) 2H§ir3/381gnof1H1) he80 (m, 1H),
conbi ned or ani c phases over Na2SO4, filtration and
DA GmoREL G2 | Sadm, WD, SIS 1T &7ein (Ethad HD o
compound (920 ngy, 40 %9 as a yellow solid. 103921
1H NMVR (CDO 3, 300 MHz) d 8.20 (d, 2H, J = 9.4), 7.81
(ﬁlmiddzol%-ﬂ-pr@u?ﬁc? 55 (maciEIl-D 6. 92en(ddr8 (4=cyahonaphthalen-1-yl)-8-
9.42)., 6. 45 i 58 81 (m IH, 5.38
@#pbicpglo[32.1lpct- éryl §stemﬁ)lmazaf6il 3(% 8H) .
3- Pyrrighddi n | _
endo- é-gfz%ﬁcyal}%%ﬁggﬁt Zg Pg%_(f@;%n?oslz, imidazole (200 mg, 2.94 mmol) and 1
azahyledrpiopldiRork] (cs -n’BL)] iweﬁas planed firumagcated P)]l‘éﬁJVF?ﬂZﬁﬁi) heated under
[0393] 159JP79 (65 ny, )5 and pyrrolidine (2
mler§ dieien g 006 @r éé &R Ght reawnamw@%e Vs Rartitioned between
ted, i h Y

ST SRLERLE 10 ALY S Ui BRILHR Mgt Bscricd over NasSO,,

dflteedl {iPtheaiohandtenaovediia hJaOﬁco etehi@sidye twas gjumﬁedfby preparatlve TLC

M%'&ﬁyﬁ RRRSOTRGYE: 1045 otk Roriad S GOmAMEIGES me 55 %) as a

? Flg}“ﬁeﬁé%ﬁgﬁg%l\s/g%@ly&fgqg%coﬁjes ‘on?nézﬁnnal[‘ate ?_;Ii]lt as described above.
1HNI\/R [0xsuq 3, R)BGGJ M@mldm&nibﬂm(nd/M@])H 10:B. MY 65 40 [M+H]*. 'H-
6.81

@D&ﬁa 40031\/111% 525 Wid i, gﬁ,ﬂ%ms . 7; (d éﬁlg.é —(z}Tp) ,74%0 7.42 (m, 2H),
Hp(fzgat@g@, gﬁ% 62796ér( foie g—(ﬂ)l, ?'d)z (, %}129—15 8% 418 (W, 7 = 6.4), 4.00 (br
3; DH),dazblt thv 0 O D7S-C. 7@o(mj 3H), 2.45-2.38 (m, 2H), 2.29 (t, 1H, J = 8.0),

gg"%ﬁi%@oﬁﬁﬁﬁggi %'))S&eég{ l‘?d_ dmarat e (159JP83A) .
[0395] 159JP79 (70 my, 0.22 mmol), imidazole (200 my,

2.94 mmol) and 1- nethyl-2-pyrrolidinone (0.5 nmL) were
ﬂkhweldol-hyhps@m’bw Pyrex wdcl and heendw8«(#apano-naphthalen-1-yl)-8-

m cro j[radiation at 180 mn. The

%ﬁ@fp@ﬁﬁrg ﬂ"ﬁ%‘y %te‘fj Pﬂaf?tsﬁé%gc‘)@@% 'en et hyl acetate

(2 x ¥0$o7L) 2nd rvetieh wdsharfcardii Agth PSP CstaIAS ¥th 159TP79 (184
dried over Na2SO™4, filtered and the sol vent renpved in

viag (1h37 mineol) el usieg warazelgringteasidotbynidazefratoaatfard tig title compound (88

mg, 39%) as a colorless oil. The product was converted to the corresponding fumarate salt

as described above.

[0398] R; = 0.41 (dichloromethane/MeOH, 10:1). LCMS m/z 401 [M+H]*. 'H-
NMR (CDCl3, 300 MHz) & 8.20 (m, 2H), 7.72 (d, 1H, J = 8.1), 7.69-7.45 (m, 4H), 6.88 (d,
1H, J=8.0), 6.21 (t, 1H, J=2.1), 531 (t, 1H, J=5.0), 4.49 (t, 2H, J = 6.6), 4.09 (br s, 2H),
2.95 (t, 1H, J = 6.6), 2.48 (m, 2H), 2.11-1.90 (m, 6H). HPLC #g = 4.6 min (method III).

4-(2-Methyl-3-oxo0-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-carbonitrile (159JP84).
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(MeOH/ di chl oronethane 1:4, 5 x eluted) to afford the
title conpound (48 ng, 55 %9 as a thick oil. The
w@e@dacizewas converted to the correspondi ng f UPET/EEE05/017143
salt as described above. [0396] R/ = 0.32
(di chl or onet hane/ MeOH 10:1). LCMS n12 401 [MH—|] +
1HNI\/RCDC|3 300 MHz) d 8.18 (t, §%
| H0399]= 8T@) 156;%]"53} 27174§55(2mmg|.% mnpo]@szT @% mL) under argon

Zz’f{f‘%l? ;?}eze 5‘f—|d78 L(I;I V%a] 3dd§ﬂ(2%?})\% Bg%tﬂlﬁl%_élg’t%xﬁgt’fy% lgl))z}rwde J(2 .6 mL, 2.6

-mrﬁo@)l M2in FBHR). Abtet B0 ndhlat —78 48; 13dSBethfhe @) mI3 - wa adlled over 1 min
~"8.0), 1.95-1.80 (m 3H. HPLC tR = 3.8 m n

(anétthg deaction wag-abgwed &1 wiarmy [to pir @ysirwghte Patitigning of the reaction mixture

-8 (4- ] Len- |+ yl)- 8 . . .
THBra R0 (2R S0 R ind ot Pgpapho iryipacf g sgmbined organic
[$PhA8ek] oVé WabSBLt fiRALVAS réAév¥ihg bfovblatifesi M 1884P8Rd purification by
starting with 159JP79 (184 0.57 mmol ) and usin

oG THe (elhn Sriieh-dasiene] s 31 Pd AFaded ediis compound (115

C g%w 39% as a colorless oil. The product
i cong %ﬁlda{;o ‘the corresponding fumarate salt as
descripgobjaboRe = PB39@thyRusetBiedilheptane 1:1). LCMS m/z 291 [M+H]". 'H-

(di chl or onet hane/ MeOH, 10:1). LCMS niz 40125 I—g)
VIMBR(€2Sk 300 BBz 18)258.80 fm, 2HY, 27§ (d4,71H2/ £8.0), ,6537.50 (m, 2H),

35 Nl P2 5 800 9 8 2D g7y e S 1. -

Jzzc) 6.18)1. 654(rﬁ)94H)bll 035,(d. 231, 2639 HPLC k- 4.8 mnﬁ(n@thodZm)S
(m 2H, 2.1 1.90 (m 6H). HLCtR—46mn(method
111)

BT S sl

(552 ng40m mmxssymsn (THF 162 00.40 In)mbll)caﬂd pPtdmhesulfonhydrazide (90 mg,

g}tég)soh(ﬁie a\]t) s add d drop [ithium . .
PG {Th ghso urtg, pglgm Wﬁ_e r Lg(e pmlg‘mapﬁ the resulting white

;af@l it (fds HefldNo g{t %ﬁ 19 vhARCIRS %ﬁ?ﬁl (t6- Q L% cmlmng sodium

over 1 mn an e reaction was a to warm
tonyamdbom&mdndg 1101 Mgy t.60 nomoNHgV - dmﬂmhylﬁmmhnmde (2. tnli) esulfolane (2.0

]; )\N% S’[ g B}I% }1 5 g ],g eﬁ\tﬁ lradL éa (Dgg)x cgcgh%éaé‘& ?%m&gﬁﬁuﬁ}ﬁg’ solution was

fHethteP al h 90 e TP b g@ﬁreﬁ%@%&b%&f‘(g{oﬁ ﬁY]?)C e with ethyl acetate (2 x

purification by preparative
aOotal g/ dnekiecpxeamhzﬂOz& filtered, ebntentihtedf M ondes ahd @utified &y preparative

SRR 4R 30, 1, 23 558 aAE20hind 253 m. 2%

[ Mt ol LHNVR (CDOI3, 300 Miz) d 8.25-8.10 (m 2H),
771 (d,"1H J =8.0), 7.657.50 (m 2H),  6.92 (d, IH

J = 8)[p40R]32 Rm= 0.7 ,(ethyll Bcetatp/nitidptane, 08).(hEMBHy/z 2723M+H]". 'H-
FTRCOGhe00 Mitn's Ris @ B Eabdetd i /2 89, 767 @ 11, -
8.0), 7.62-7.45 (m, 2H), 6.82 (d, 1H, J = 8.1), 4.02 (m, 1H), 3.88 (m, 1H), 2.12 (m, 1H),
2.05-1.92 (m, 2H), 1.89-1.60 (m, 5H), 1.21 (m, 1H), 0.83 (d, 1H, J = 6.8). HPLC fx = 6.2
min (method III).

4-(3-exo0-Benzyl-3-endo-hydroxy-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-
carbonitrile (159JP92A).
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4- (2- Met hyl - 8-azabi cycl o[ 3. 2. 1] oct - 8-yl ) napht hal ene-| -

carbonitrile (159JP87A). [0401] 159JP84 (115 ng, 0.40
woneb)tisnd -t ol uenesul f onhydrazi de (90 ny, 0.BEI/DRWNI/017143

in absolute ethanol (1.0 nmL) were refluxed overni ght

and the resulting white precipitate was filtered off,

dried in vacuo and added to a vial containing sodi um

cyanolh@A03hy dr Teld 834516384 (18%B0enbeid) mm°1) in THF (10 mL) under argon

7V, i V: di met | .
ASsGsHtieres (F ronte e st zaderyem ity Bhe e 4 gmol 15 Min
%ﬂane@%d&ﬁ@ %aEil&gv&JﬁQbHﬂw&lﬂto\Wﬁnﬂ%Q{ 8¢erafont h@m@ei&lbn 2z’vas quenched

days, ‘poured into water % extracted with et

At sl ea% Mﬁd@omm éxtra@ébdoWé digidgomettang (2 xe2)0 m{) dried over
i fi
NSO BRGER 4D, ORER AR B Lidde® PlBicRiGHH W blpRhyE TLC eyt

h@&atbﬂntﬁﬁta@l@rlp@ ung efud&l) AffdBied2Re tfle 36mbbiK(192lmg, 56 %) as a yellow
[ 0402] = 0.70 (ethyl acetate/n-heptane, 1:1). LCVB

ﬁ?12d277[|\/H—|]+ 1HNMR (CDO 3, 300 MHz) d 8.16 (d, IH,

8 O) [(57))0@% 70§[5!=d0 48 Z%lj;l gcegaéé’%-gleg ﬁ'g 1(61 %?Jmﬁ %629 [M+H]'. 'H-

RI(EJDcE» 38)8 Mmz) & B2 (a 12, 14(9‘18 9)] HL)& zxgpgfsﬂ (7392 :ms (m, 6H), 6.97 (d,
a}f_?gy H&Le 21F(m; 261)22 g? ﬁn(%ﬁ),ﬁeﬁﬁl (br 5,)2H), 2.30-2.11 (m, 4H) 152 (4, 2H, J

nz oxy 8- azabi cycl o[ 3. 2. 1] oct -
y?}; ﬁ?&f‘ﬁm%ﬁéﬂl@%@&%ﬁﬁﬁ ‘i1'e (159JP92A).[0403] To
183AF16 294 (188 ng, 0.65 nmol) in THF (10 niL) under
argon at rmsghere at -78 C was dropw se added
Hérfyyauonpphthalen- sﬂl)r&aqulwlq{ﬁérlloq-%em Prfapeexyhigs) acid  methyl
$ﬂgr£ ? |on was allowed to warmto rt overnight.
eac |on ‘was quenched with sat. agq. NH4OQ (100
m), ¢o405pct egl Asabiby¢lo[Sil. DjoonBehadeaftidxyli@ @didminethyl ester (225 mg,
dried over Na2SO4, filtered and c ceni ait ed |§1 va08
99 5983700, 1-cyano-4-

P meole DawienHpMe plar &t Alve/ TUEE: (b9 36,
A5 LR REET e A AES IS8 10 o2

QaykS afi®cbydentrartiatneldavoh @bt &Bﬁdﬂe k)as ﬁl@ffﬁdﬂ’b}l p3€1931at1ve TLC (ethyl

H] +. ,
gceggte/nﬂlegian@,ﬁi 3ﬁ_p} elufeg 30 *;ffggl) t@pntltlg HPmpgu@d; (7(5dmg1 @1%) jas a colorless
%18) 4.21 (m 2H 2.81 (m 2H), 2.64 (br s, 2H),
30-2.11 (m 4H), 1.52 (d, 2H, J = 9.7). HPLC tR =
4. 4 ni[ed06iret hRg=10.49 (ethyl acetate/n-heptane, 1:1). LCMS m/z 319 [M+H]". 'H-

Sod ST E) Tt s oSS L P81 0, o
(d, 1H, J=8.0), 4.58 (d, 1H, J = 5.8), 4.43 (t, 1H, J = 6.0), 3.78 (s, 3H), 2.39 (m, 2H), 2.22
(m, 1H), 2.05-1.91 (m, 2H), 1.72 (m, 1H), 1.51 (m, 1H). HPLC tg = 4.8 min (method III).

8-(4-Cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]octane-2-carboxylic acid methyl ester
(159JP97A).

[0407] 159JP95C (12 mg, 0.038 mmol) and palladium ¢10 mg, 10 wt. % on
activated carbon) in methanol (10 mL) were stirred for 3 days at rt under hydrogen
atmosphere (balloon). The suspension was filtered through a pad of Celite, concentrated in
vacuo and purification by preparative TLC (ethyl acetate/n-heptane, 1:4, 2 x eluted)
afforded the title compound (5.0 mg, 42 %) as a colorless oil.
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[ 0405] 8- Azabicycl o[ 3. 2. 1] oct - 2- ene- 2-carboxylic acid

nmet hyl ester (225 ng, 1.35 mmol, Davies H M L. et
wW@Re5/133360r g. Chem 1991, 56, 5696-5700), |- cyre€DU&82005/017143

fl uor onapht hal ene (230 ng, 1.35 mmol) and pyridi ne

(1.0 nL) were heated to 110 C for 2 days and

concentrated in vacuo. The residue was purifie

pr epald08le TRC=(@Phyethyl é‘fec'&‘%t%/l"hfpﬁgﬁtl e LLMS 732x321 [M+H]". 'B-

i)sdsl?,m }bfﬁ)[ﬂlghégemﬁgﬁ 2%6‘3“?@@? %92—58.'69’7.&-%45% 3H), 6.88 (d,

agpuai 8/1W ms@t(mneH)lz;aus (ml- CNB 3167 (3 B9)] Me?l](m 1}HI\IB/FR1 1.65 (m, 7H).
CDA 3, 300 MHz) 8.13-8.05 (m 2H), 7.66 (d, IH

C mBi2miadnethoddl). 6.78 (d, |H, J = 8.0), 4. 58
(d, I1H J =5.8), 4.43 (t, IH J = 6.0), 3.78 (s, 3H),
2.39 (m 2H), 2.22 (m IH), 2.05-1.91 (m 2H), 1.72
@-M{iroxindfeihyl48-azatlicy cldP.C. 11 ¢ t-2-én-8-yiinaphtieiéied] tchibonitrile
béﬂJ Oéanonapht hal en-1-yl)-8-azabi cycl o[ 3. 2. 1] oct ane- 2
(BMBYRG)i ¢ acid methyl ester (159JP97A). [0407]

159JP 12 ¢y Il
?&ﬁfl ht CW ﬁin?fglteﬁg rs]so]f}g“ am4 ﬁlQnJTFm di€thylether (1.0

wt. % on activate (10 mL

sill) ureer drgon dtniespheratat 0t°Cunabeaddby dropgese mm(ﬁ @ mg, 0.023 mmol)
(bal | oon%‘a The suspension was filtered through a pad

@m diethylateer (§9rrekh tA:%ﬂréamng ay AcGoforAd I ihe raagtan wiktesp was quenched

ﬁf%&;i ﬁ%@%g&é {eqt%L y (;1 f oﬁ%ou@’?{d@l’% hn%}lf}%ggla}?nc acid, extracted

wifoeayl asfhat@i(d x| HKD&]L) Réried @ve57Ne(ZSD|a1,yﬁltered and concentrated in vacuo.
acet at et - hept ane _1:

(Pepticgiondgopppiptive PSH)L@Z(G(W agq.tgte/ nﬂi%gﬂned 3,|3HX c\lpted) afforded the title
?o%?ﬁ?d éﬁg%g”%?s é/mafl_é't_ﬁlgk 5988 (0I | H, 3305 ?ml) | H)4 32

2. 11- J04®] ( m Ry7H)0.38ResEy i Retatan&epuane (7). Ho@MS| i) 291 [M+H]+ 'H-

4- (2- Hydr oxynet hyl - 8- azabi ¢ 3.2.1]oct-2-en-8-y

SPVIRACENGe: 006D 111 e, CTBD P ) .m0, ro0-T udED. 6.93 (&
1 I dj h

?F?“ﬁg@ gi bdre 1%13 rl]ﬁf' f@?dd scbi\f\% i 64 g% LBLIAL 6.2), 321 s,

dpnee-e. 785h] BQE.CHPIZCZRH@ 8&110@13&116@111). in d| et hyl et her
(1.0 nmL). After stirring at 0 OC for 0.5 h, the
reaction m xture was quenched with 2 Mag. NaOH (10

i 81T B L A B e
@ueboxiyiie 263, méthiyl artad(l&ﬁumpcent rated in vacuo.
eet albFH] nephling SpitioceT oy Walts ad Pupbuelc, Terahedran Letr. 1997,
GOMRe54E363; §-BBmo4BcyAnoRspEhdldieCt122i thg, 0.53 mmol, Cakmak O. et al.,
Collect. Czech. Chem. Commun. 2000, 65, 1791-1804), norcocaine (185 mg, 0.64 mmol),
Pd,y(dba); (23.8 mg, 0.026 mmol), rac-BINAP (24.7 mg, 0.040 mmol) and caesium
carbonate (242 mg, 0.74 mmol) were placed in an argon flushed vial, toluene (1.0 mL) was
added and the resulting mixture was stirred under argon atmosphere at 110 °C overnight.
The crude was then concentrated in vacuo and purification by preparative TLC (ethyl
acetate/n-heptane 1:4, 4 x eluted) afforded the title compound (68 mg, 29 %) as an oil.
[0412] Ry = 0.21 (ethyl acetate/n-heptane 1:1). LCMS m/z 441 [M+H]". 'H-
NMR (CDCl;, 300 MHz) & 8.32 (d, 1H, J=8.2), 8.19 (d, 1H, J=7.7), 8.11 (m, 2H), 7.77
d, 1H, J = 7.9), 7.72-7.45 (m, 5H), 6.91 (d, 1H, J = 8.0), 5.58 (m, 1H), 4.64 (d, 1H, J =
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[0410] R/ = 0.38 (ethyl acetate/"-heptane, 1:1). LCMS
mz 291 [MrH +. 1HNMR (CDC 3, 300 MHz) d 8.11 (m 2H),

wa2@41{3311H, J = 7.9), 7.60-7.44 (m 2H), 6. 9BCT/US2005%17143

J 8.0), 522 (br s, IH, 4.21 (m IH, 4.10 (br s,
2H), 4.04 (d, IH J =6.2), 3.21 (s, |H), 2.20-1.78

( 5%9. HPLC tR = 3.8 mn(rrethodlllﬁgi.

(ﬁr-%i; 2R04Yy 5493364 r(%:o%ﬂ)efz;}%m( AHQybhd KtipHinare-§, 2/4)) 2.42 (m, 1H),
[ g I cid nethyl

TR TS B T R AR LG S0l by Wl fe

and Buchwal d (Tetrahedr on Lett., 1997, 37, 6359 6362),

RIS T I E et R T I B o

ﬁﬁ%gﬁﬁ%&ne—ﬂ@ﬁ%ﬂrﬂ@(iﬁﬁﬁo ?30 64 mol ), F’0|2( dba) 3
3.3 ng, 0.026 mmol ), rac-BINAP (24.7 ng, 0.040 mmmol)
and cd@8413m cé?ﬂ@ﬁamﬂ@ pur e Orﬁjﬁ Iﬂmﬁb imdoy ﬂleﬂalﬂﬂhqu (d®edL) was added

R RIS ol RS T s o

%H&Sz{% 64 Emgas e ARQVRY krglﬂtto o e b ﬁéﬂh%ﬂ d with 2 M NaOH
concentr at Pn vacuo an purlfl Ca?l on Yy prg ? | ve

T5.0 rhE}, b w@s:a&iﬁadmi’ tﬁ ﬁH?‘rDb@ rddiliod of 2 M }Ellyé)ﬁfit):teafvfllﬁf diehlloromethane
thetlble conpound a 29 %9 as an oil. [0412] R
Lo 39 (@Iuhﬂneéc%mtl&zﬁ eé%talﬁé apdy soncerifatedyiy vaguo. Purification by

%ﬁ%ﬁq’d’hvel {cﬁﬁ%rﬁeﬂlw gﬁ (’:?’xz %ﬁsd)l o_ched_ g'-e title compound

|(B+4mg,=48mpas,aﬂua<zoﬂ7 45 (m 5H), 6.91 (d, IH J =

00 548l Moyl ook P, RS St o
%ﬁ\gﬁ’r{(ﬂc%&z;3o%-1\§ﬁ|z£§1_&1'2%, 2%1)??‘.69(&‘,9114,'% 410), 7. 68548 R, 2m), 6.83 (d,

. n (et ho
(IHR2R833, 435) (d; (H),Hy2l Gy 1), Ay @sﬂﬁiatﬂwm&-mawrcs! k), 3.87 (dd,

S8 BLE55 % YU RSB 2156 95 bt oo .

dry diethylether (1.0 niL) was added to |ithium
al um num hydride (1.8 ng, 0.046 mmol) in dry
ar€yindedier éidod8-@-ryatondphthaleiel -ydx-Sranakitydettt]ject-3-yl  N,N-

fter 10, m ction was quenched with 2
'R%Rﬂqp?'g"'b‘gﬂﬁé”pbﬁ @Mﬁst ed to pH 7 by addition
of 2 W4is). exdrgat 040""1ﬂgh @izh hﬁﬁ@lﬁﬁa&ﬁe{r;poi‘até@%ee times with

m.), dried over Na2 |tered and concentrated in
Veloens, (SPerli)f ¢vaperatad oy diynegsaanst liggolvedCin dichloromethane (2 mL) under

di chl | t ff th

i P R o Eiopeliy! SegsnprdhyTarsiickepite (541, 0.183 mmop

Was ﬁu@ol@éd (rddiehibesradtBinan enivpad alided o th SMRtiGh.2V, N)ﬁnsopropylamme
;& THNVR (CDO 3, 300 Miz) d 8.12 (m  2H).

HO 2% ng)lb)waspdggd znd ghe mixpg cogleg o (@, °C. 1H—Tetrazole (3% in
acetomtrﬂe, 550 pL, 0.24 mmol) was added and the cooling was removed. The reaction
mixture was stirred at rt for 2.5 hours and diluted with ethyl acetate (10 mL). The solution
was washed with sat. sodium hydrogen carbonate solution (10 mL) followed by the
addition of 2 drops of triethylamine to make sure the mixture was kept alkaline. The
solution was dried over Na,SQOq, filtered and evaporated to dryness. The residue was
purified by column chromatography on silica gel eluting with a mixture of n-heptane/ethyl

acetate/triethylamine (59/39/2), to give the title compound (24.9 mg, 46 %) as a clear oil.
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IH J =8.0), 4.32 (m IH, 4.25 (m IH), 4.13 (d, IH
J =6.4), 3.98 (br s, IH, 3.87 (dd, IH J = 11. 4,
W@20p/1183685-2. 07 (m 5H), 1.90-1.69 (m 2H). HRUIZUS2085/017143
2.5 mn (method 111). 2-Cyanoet hyl
endo 8- (4- cyanonapht hal en-1 -yl ) - 8- azabicyclo[S 2 1]oct
-3-yl N, Ndiisopropyl am dophosphite (165RL3£
88P5310’(ﬂe,@ 0 Hy= ©ohorhepignejethd acetatetlih 6P a¥9%ed- tfﬁﬂ\g\éIR (CDCl5, 300

B Y B S A TR A AL 0 77 o 1

AN} 18T @, 12} Qyagaenby), 4.34 (m, 1H, Tr-H) 4, 12 (m, 2H, Tr-H) 3.94-3.55 (m,

tetral so opy phosphoroam dite (55 183 [6)08
R P B CPho dckiol 6. BEOJ1 49 2GR 168 and 44, CH.
& )sgl ution. L iV-Disopropylamne (34 nmL, 0.24 nmol)
v&as% ded and the m xture cooled to 0 OC.
1/f-Tetrazole (3% in acetonitrile, 550 nmi, 0.24 nmol)
was added and the cooling was rempved. The reaction

fr&yameethds stirr ed ea@ﬁ%wmzm%akg lap-Soazabicyglo[3.2.1]oct-3-yl
\ﬁlfsﬁpﬁ)g,thy}’-‘lm g? 6§RLs7he sol ution was washed
o)

gen car bonate solution (10 nl)
f ol | o84l Ry t ihéSRaIcB:iJ dSQmmg @& 1 22mdrobpsasadisdotvedtih dichborom@ethane (5 mL),

4 SRR REemieh s aborhitsetyT Y pReBH R 0% in water, 88 L, 0.62

m@gws%edé@ THE YORESH mIOSrd W& £16%,eHaS shilfok 5 'n@ﬁi mén the cooling bath
col ufim chr omat ography on silica gel eluting wt

wastremevest. Aﬂi@e@tfwlleﬁ’fmﬂhgItheam@t‘ralteemsrdlbltetdywahﬂmloromethane (15 mL),

SORGE il sonfly Shqnins oSy SSFPSHR LD FAL o over shaium sulfte
Qﬂt%ﬁséﬂtHﬁ{er%p@%te;@ 71?6 cari!lh'b Hmu(:% %unﬁ@@ bM‘U&lmﬁn%(h}&natography on

(m
|s1-l;ca &el ¢191t1ng7w517 ethyl aqqtqtte,Aqa give, th@d@ge@ prod]upt (4).6cmg, B %).

AP é"‘é‘ﬁ?m( ﬁhmb%4ig%‘§r%%etatéﬁc§f% %%ék@/ﬁpﬂz Y- NMB(CDCls, 300
(mz)B8 8, 16J(n212H)dd,74J(aH1HJJ $1)8 7@ nt- 141), E94 (hCH$D)28.88 (d, 1H, J =

2- Cyanoet h

Sriooh 85 (@, il;lanzba@ﬁmor(m, D)) 3.§9-B.36- (5 2B Y BORTAAnL 2B 2.56-2.40 (m,

e SRR D PO 3RS Tolrdaty b T sy 45

di chl oronet hane (5 nL), the solution cooled to -25 C
and rt-butyl édroperom de (70%in water, 88 niL, 0.62
Arfoyanogiiyladdethyl Thendesddicyanonaphihalend sylyStazabieyelo[3.2.1]oct-3-yl

then the cooling bath was renoved.
?lbgepr a?éﬁ%&?&s%is rrlng the m xture was diluted with

di chl go4u9t hanesRIBI (10}, mpashed niinbl) wad vs-avgrbraedithiet times with
hy drog&g car bonatedglo m.), dried over sodium sulfate

folpener nﬁﬁde\é@aﬁé? te érmfﬁealedr diseoledy iy dichjgggmethane 6 mL) under

ohfa'tlﬁg \g%ﬁec agl(li}g gﬁIeLo Q)rl%qg%ﬁ\cl)gr\?f%gdge%tge:%achon mixture cooled
pxr e%u‘iﬂ atﬁd41H&etlﬂ:gzple6(8%@n acetonitrile, 1.7 mL, 0.77 mmol) added. After 5 min the
mixture was warmed to rt and stirred for 1 hour. It was then cooled to -25 °C and tert-
butylhydroperoxide (70 % in water, 0.14 mL, 0.96 mmol) was added. After 5 min the
mixture was brought to rt and stirring was continued for another 1 hour. The mixture was
diluted with dichloromethane (15 mL), washed with sodium hydrogen carbonate (10 mL),
dried over sodium sulfate, filtered and evaporated. The crude product was purified by

column chromatography on silica gel using methanol/ethyl acetate (1:9) followed by prep.
HPLC. This gave 34.8 mg (38 %) pure product.
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[0418] R/ = 0.64 (ethyl acetate). LCVMS mz 495 [ MtH| +.
1H-NVR (CDCl 3, 300 MHz) d 8.16 (m 2H), 7.74 (d, IH J

We2@51)53617. 64 (m IH), 7.54 (m IH), 6.88 (d, PE&X/US2085/017143

8.1), 4.833 (m IH), 4.26-4.00 (m 4H), 3.59-3.35 (m

2H), 2.90-2.64 (m 2H), 2.56-2.40 (m 2H), 233212

(m 4H), 2.02 (m 2H), 1.27 (dd, 12H, J = b1
4.4). [W@and@FhQMSdMqﬂI—Uethyl acetate 1:9). LCMS m/z 440 [M+H]". "H-NMR

F AR TR 4 Bl e S5 B P, e

%ﬁl m@ 4\@@1 HPQH?){ ARBLAT ! 41 d)ea i (meaﬂé)n 1 ho (QbHere 6.0), 2.56-

por a to dryness and di ssol ve
@lné mmzﬁmmaé4((m, AH), Wdlai% &g ), dt ?rﬂa(é,p}férk— TAbs .
ethanol ( 11 nL. 0.19 mmol) was added, the reaction
m xture cooled to -45 C and IH-tetrazoI e (3%in

Eﬁ?}tlon' t bAdR8-(d-cyandna tﬂzﬁeﬂ%‘l}-&&@dﬁﬂyclﬁﬁiﬁl]o’ét—ﬂlﬂ hydrogen
the m xture was warned to rt and stirred for 1 hour
phosphate (66REdd).ed to -25 C and tertbutyl hydroper oxi de

$n7g tw‘ﬁﬁrlat 31r6gR\9/\7§§4(8r oug%t8 311}E?Ajé)ll)]\(ljéﬁst T rlﬁ8 3 ]Ee@ 193 mmol) in

et (nugD) fvis sreddat rﬁ fblOlﬂ houiBe Tmibxieuétﬁ)nlvaﬁx'dllrd: wtfﬁd diluted with
wi th di chl or onet hane washed wi.th sodj

Ayblcomesihazs GO b yashe) Wilh et e ML TR thepater layer was
éﬁp%t?«{i ? 3 Qnﬂgltﬁ}ﬁﬁ‘&%& §cnibRE aCaUHER wis Ete&@ﬁfh ethyl acetate (5 x 10

unm chr omat ography on silica gel using
mE)hahe chﬁﬂbmekl (ﬁgﬁhaﬂa?ye(rslwﬁile fed amdsdvd;gorqje@pThd—@to@uct was further

hIS ave 34.8 roduct 2
Prypara%qnﬁ?feciglg}ngt RPRPoURY [(gw 50 %)rgswte solid.

LDy 10ingRO0? 16k Sy Aty XH-NR (EThD, B M) § 823 (@, 1H, J

8929 Sms dHEH J=48$s5 ’A791(5d (Hﬂ J&.1), 4.662(nf, HH)2H 7 (B, YH) '7.03 (d, 1H,
G870 4 g i 2amy 228, S50 2834246233 65 )l Fpp n, 110, 220
G0 Ry CYG A AREDS €T 108 afSZ'zi]yd‘iEséhﬁsé] ot

(34.8 ny, OlOSmmI)and DBU (18.5 nmL, 0.123 nmol) in
THE (2 nil) was stirr dﬁg% rt for

BisZcygrpetsl) ur e wadt 'é&aW”taﬂ?hg‘?‘{] Arya}rgﬁ%ah’ml&@ 2.1Joct-3-yl
ith water (10 nL). The pH of the water

Pgﬁ}%g%ggi dt034vv|th di | uted hydrochloric

aci d §#23has B6RIAt &2 mg; H) # hlymolécwaatce €(V5P®<ratﬁd thrge times with

e Co d or gan we e apog

ﬁeﬁgen&g" REiEOre B FRLAE) 5 epARERIRBHALED mD) under

hNmb eI*é t3| &1@%&%@%&@@6 2 ;ﬁQ PA8 agn@) WhistRlded, the reaction

id. [0422] 87 [ M+ 1H-NI\/RSCD3(D 300
mixfpredw& mple{djto -#$°Cand 1H- tetrazol 3% in acetonitrile, 2.1 mL, 0.70 mmol) was
added. After 5 min the mixture was brought to rt, stirred for 1 hour, cooled to -25 °C and
tert-butylhydroperoxide (70 % in water, 0.13 mL, 0.88 mmol) was added. After 5 min the
mixture was brought to rt and stirring was continued for another 1 hour. The mixture was
diluted with dichloromethane (15 mL), washed with sodium hydrogen carbonate (10 mL),
dried over sodium sulfate, filtered and evaporated. The crude product was purified by
preparative HPLC, giving the title compound (44.3 mg, 50 %).

[0424]  LCMS m/z 465 [M+H]".
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=8.2), 805 (d, IH J 88, 7.79 (d, IH J =28.1),
7.66 (m IH), 7.57 (m IH, 7.03 (d, IH J = 8.1),
wa2@3/1(3sp1 | H), 4.12 (m 2H), 3.69 (m 2H), 2.4BCRUSW05/017143
(m 4H), 2.25 (m IH, 2.20 (m IH), 2.02-1.90 (m
2I—|2]I 1. (28 (t, 3H, J =7.0). Bis(2 cyanoet hyl)
endo- 8- (4- cyanonapht hal en- | ) - 8- azablc cIo 1] oct
E3d918 @reyephnsphthalegr-yb8-a q‘aézpzsﬂoliéém E‘ﬁhﬁdf‘%&e&g phosphate
Egg \ggs co-evaporated three tinmes with toI uene (5
, evaporated to dryness and dissolved in
di chl [:(mspt halSR{ 82 it nug) de09 Samgmoih) wasrdlsmimcbm THF (2 mL). Sodium

E oo Al [ U2 1 548 ) b 99 s e
Té@tng%gé Bab %vfﬁﬁd?at@& @8 ARekd, kit redidhe Purifi@d B r)ttw’@ELPLC under

ter 5'mn the mxture was brought to
b fferrfest dondltﬂm*; @iving tealesided commpand ClGaAthg 48 %)

trm&“W PR E O, ENi ErhOronRafnp 826 o 11,7

t thr L r tihppr u
8@?3?21%%; D TG o Sl SrosnBp 0L 737 SR, 7.04 (& 11
Was&e)j 4v6 1t (m, S, drizhyd 2dHe?. 58 & 4fomat ), 2@13@25 (s #HY 1.98-1.86 (m,
gver sodium sul fate, filtered and evaporated. The

Hide product was purified by preparative HPLC, giving

the title conmpound (44.3 ng, 50 % . [0424] LCVS m z

465

Rt dnoctydio- &de-gwmvmpﬁhﬂml@hl+y1)y$-)az®i82%lbi3e%llzlloé{-3-.yl phenyl
ydr ogen phosphate (165RL43 0425

!?B?)%ﬂ%i’%e éﬁkﬁg“po 095 nmol ) was di gsol ved |) n £I'HF (]2

ni L). jdaedi um tesRuoti gt Gk, .20 @mbl)) Ww%oaﬁ'dp(da&ﬂdthi‘ébe times with

reaction mxture was stirred for 3 hours at rt.
talwangr @ m&é evepptest Kddme%r%@@ml?% iy é&hM@methane (5 mL) under

B SR AR SR e, A e 10 was e,
te. reﬁ&ﬂ%ﬁhuit@v&omea taaas [°M+duﬂd+1H1é,-lrdM ((3@Daoaaet&ﬁaﬂe, 2.1 mL, 0.70
mlrycg) was aq%c(fq:d After § iy, the; nggtu{qwaqo%)mr?eﬂ gt E‘Iﬁ‘;} gtp‘%dS %o’r 1 hour. It was

§1 gézoé%g th H25 gi_sn% t%)ﬂbél%&lﬁ%@'@?%roh?l (7(9' {}érgmerz('ﬂ??, mL, 0.89 mmol)
i} ad&d%ﬂﬁﬁ&hhy the mixture was brought to rt and stirring was continued for another
endo- 8- (4 cyanonap en- | abi cl Q[ 3. 2. 1] oct .
1dhopr. Treaniitug ,sw&%spfﬂét‘%c{ Wfb@ﬂéﬂ&ry ﬂ%y Tégﬂm% %ismlﬁi sat. sodium
Hgﬁ'lr 8&:1?9 ES%E% (M3a g%ﬁ%&%’?@f &dehn Eﬁlﬁﬁ@ fliei&Band é\Jﬁporated The crude
tolu evaporated to dryness and di ssol ved
@rc&ﬂubbwmmlﬁfmdday(cﬁ)lmhjl chirodetography on silica gel using n-heptane/ethyl acetate
(1:9), giving the desired product (55.1 mg, 57 %).

[0428] Ry = 0.41 (n-heptane/ethyl acetate 1:9). LCMS m/z 488 [M+H]". 'H-
NMR (CDCl3, 300 MHz) 8 8.19 (m, 2H), 7.74 (d, 1H, J=8.1), 7.64 (m, 1H), 7.54 (m, 1H),
7.39 (m, 2H), 7.28 (m, 3H) 6.88 (d, 1H, J=8.1), 5.07 (m, 1H,), 4.47-4.29 (m, 2H), 4.12 (m,

2H), 2.88-2.69 (m, 2H), 2.61-2.44 (m, 2H), 2.32-1.92 (m, 6H).

Endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyelo[3.2.1]oct-3-yl phenyl hydrogen
phosphate (165RL45).

[0429] 165RL44 (55.1 mg, 0.11 mmol) and DBU (20 pL, 0.13 mmol) were
stirred in THF (2 mL) at 50 °C for 3 hours. The reaction mixture was diluted with ethyl
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argon at nosphere. A solution of phenol (17 ng. O0.18

mol) in toluene ( 1 nL) was added, the reaction
worRoosatserool ed to -45 0C and | Htetrazol e (3%¢TUS2005/017143

acetonitrile, 2.1 rnL, 0.70 mmol) was added. After 5

mn the mxture was warned to rt and stirred for 1

hour. It was then cooled to -25 0C and

acetabei (M) midravdewashied avifly satosediumelsiosay. qagbpate (5 gY.)- The organic
]{Qg‘érl %vaé\ﬁdg’iegdg\?eg: so’géIM (suffafd 'filtregg, ;@véﬁdfﬁt@d% feOrige purified by

tirring was continue or- anot her 1 hour.
J@ﬁahrﬁlé‘)@ HPECW@%iinth%ﬁ&@lc%m%ckurﬂi(aﬁhtg;g&“%)hane (() 15 nl),
wasne W t sat. sodi um I en carbonate ,
dri edl43BF sAdiNImmaHpaTM H] | FeNBIR &ﬁ@s@PaééQ 5/5%%9 58.19(d, 1H, J
T c duct i tire I -
TArAPRTI R S 48 B Wit N R M, 11D, 7,34 (m, 1HD, 7.33-7.25
gﬁ,em} &.441¢8) IHEiGIS'm?i, tig JesiNed.7dr@dudi), ¢96. (in,raf]), 326-2.30 (m,
q%”g[6428 R = 0.41 ( -heptane/ethyl acetate 1:9).
HENVE. 182 1268, PR ) 23- 1. 80 ED 3, 300 MHz) d 8.19 (m
2H), 7.74 (d, IH J =8.1), 7.64 (m |H, 7.54 (m
IH), 7.39 (m 2H), 7.28 (m 3H) 6.88 (d, IH J = 8.1),
N-[87(4(cVanbichphthdled-1-yl)-8%zabicy2lo]3.2.4]dcp-3¢yHacRtdmide (165RL51).
é'H??' 4301 (M0 & Sotadon ot domlyl Shibtiad (L 721 blfhol) in DMF (1.5
B9 Sr de  RASABA BT | GRS pyfd oAFeA 6 L
0.5 Rhdd]) (5 DMF i%)5 niL)L Afrend | HouanfistDBug (&0Oreattjoromixgure was brought to

mol ) were stirred i.n T at C for. 3.hours,
RO M N S T —
Rith) etfda aasd gl Wb InSRITheSQMBIRN ESBRCTyER PeRadfed bver sodium
niL). The organic |layer was dried over sodium sulfate,

$ulfate Miduredondpyapiraidd.af arde predudtoves purified by cplpmn chromatography

B e Su T G p 513 e RTROMBS o oS 5%
MHz) fb4%2F9 (1= bH2 (3thyl Scetdte/ MG %10, LOMS /7380 BY+H]". 'H-NMR
7.75 (d, IH, f:8.18, 7.63 (m IH%, 7.54 (m |H£,
CBGL7306MHa, ditishercomaserdoiexpidy2) 6399 (el 2H) Ar-ED, .72 (d, 1H, J= 8.0,

& Hy. 5?69;6{1( 2:%'??-111&_479%? i‘.(“g]é}‘(z’;%f'lzﬁi 8867w A e ) 5.95 (m, 061,
td

N, 4 3y @R omaRht oM 2 4l47v4. 30 $mazEbTe¥D)| 0[13. (&, P Ar-1), 2.66-2.53
-yl ]acetam de (165RL51). £I0431! To a -30 C solution of
Goetl) TreH),@r3We 79 (3, Wi, ToH2.L2. 2.0 (Zanatl COGa )

was added dropwi se a solution of 165RL21 (54 ng, 0.20

mol ) and DI PEA (37 nL, 0.21 mmol) in DVF (3.5 nlL).

é\félﬂbré-l\h[3-1(4-65fan%hhﬁilitihﬁl]entflsil)l’seﬂﬁbii@ﬁlm.Zﬂwa-%mpropanamide
brought to rt and allowed to react overnight. Water
(EBRHES0)mwas t hen added and the mixture extracted with

\?\;P)él &@4{“3?&agslélﬁigsc)égﬁ%%%&ag@ﬁth%gﬁp& BE PP SARD vyl Y $65R123 using
165R1L21 (320 mg, 1.15 mmol), 3-chloropropionyl chloride (120 pL, 1.27 mmol), DIPEA
(220 pL, 1.27 mmol) and DMF (10 mL). The crude product was purified by column
chromatography using ethyl acetate/MeOH (95:5) to give the title compound (318 mg, 75
%).

[0434]  R;= 0.54 (ethyl acetate/MeOH 95:5). LCMS m/z 368 [M+H]". "H-NMR
(CDCls, 300 MHz, diastereomers endo:exo 3:2) & 8.17 (m, 2H, Ar-H), 7.73 (d, 1H, J=8.0,
Ar-H), 7.65 (m, 1H, Ar-H), 7.56 (m, 1H, Ar-H), 6.87 (m, 1H, Ar-H), 6.09 (m, 0.6H,
CONH), 5.57 (m, 0.4H, CONH), 4.52-4.34 (m, 1H, Tr-H), 4.17 (m, 2H, Tr-H), 3.86-3.83
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sulfate, filtered and evaporated. The crude product

was purified by columm chromat ography on silica gel
waigisgissohyl acetate/ MeOH (9:1) to give the deBCT/E82005/017143

conmpound (35 ng, 56 % . [0432] R = 0.32 (ethyl

acetate/MeOH 9:1). LCVM5S mz 320 [MH—I]+ 1H-N|\/R (CDCI 3,

300 MHz, diastereoners endo: exo % I(—I

Aim, 3F), .64 m( 3H), 12+145-2.5& (18, EL, JEG-HM)Z 2?163( y IIFH)

Ar-H)y, 7.54 (m IH A-H, 6.86 (m IH Ar- H) 5.95

(m 0.6H, CONH), 5.53 (m 0.4H, CONH) , 4.47-4.30 (m

1K1, [8-[4-chhn ortaphth A16h-123H)- S_Efzab‘l): c13[36231]%c53-y(lm (4-dthylpiperazin-1-

Tr-H), 2.20-1.79 (m 7H, ]}_IKL 2.02 and 2.00 (2s, 3H,
odgprepanamide, dlhydrochlorlde (165 52).

3- (1:]hlo 2‘{°g§gi;|[ ]83%%%%@ [l %DW[)SQ%&?};Q?%@Q ¢PLE; 035 mmol)

apdiuvve Sarb yimdtd) €49 mgplo Bﬁ rhihel) sere stiayd as adbaiirild (6 mL) at 50 °C

Irggqaégs Lo i(;;;fo%o@ : e#ﬁ% (31{11}?0 W@B }gyglag‘%g%r@? . and washed with
W&lel) 9&0' 15"\{51, HEhEol&tﬁ&ﬁ Fa! cﬁ{iédcsvéﬂ'as% i I dulf8d, filtered and
col urm chro togra y using et cet ate Me OH

(%pﬁ)atddo Ghe eptddect | vhe poifiedurg/ (®118mlg chit@Hgraphy using ethyl

gt PR i e e eSS0 Sudinfis” mis 48 byt reduc

d > + 1
gnoo %ﬁs@l ) Kg=80 1:7 (étlg?rl a%'é%ate?MeUH 912 7L?CM$ mJ/z"h4l56|)J [M+H]". 'H-NMR

§(CBICI, na00| MHzAd}aH)areoﬁleﬂQen(dmex@ 3@91 5 &:ma)l, 0 5H5,78 §7r(m, 0.4H), 8.17 (m,

Oty G 35208 34, (0 by G H T (02 o) o, 11,

'AH15 (‘Iﬁ 1Y) 2278222321@51 2Eb*1 ™ h)sH), 1.08 and 1.07 (3¢, 3H, /=7.2)
8- (4- cyanonapht hal en-1-yI') - 8-4dzabi cycl o[ 3.2."1] oct- 3

I] 3-(4-et hyl pi perazin- IyI) pr opanam de,

Mg}“ Q'lé‘?’ﬁlﬁ'fl’ ﬁhééflaﬁl_ﬁ?f 043@[#3@04@-}@ S o 018

RBEMAY mmmoP%;heﬂﬁhmei ﬂ?d{&hlo@nd%ﬁlmm vwere stirred in
acetonitri 50 OC for days The reaction

m xt ur@43@s d(ﬂhgttléé qutphu@d oA mgc & %)mqqsynﬂ@ylza%m the same way as

TPl oo RaA0L . My b2t iRy SRt 4SO, 0.44 sumo,
eporpeiuat @ﬂbonﬂt@(fiprrﬂgi WC44 aR] i afcetaﬂmbbé (6 TYM

h t t hyl t at e/ MeOH
Aok b BshS oh feaier. evo

M#lﬁfmﬁa?&et i eJeE’%m W@)@ é'@/grpgéﬁgﬁl@% (m, 0.4H), 8.17 (m,

ezm)O7e7>20(d31BQ JC= @0?87 64n(m01ﬁ)rl)7 54825711(1)% £8 éﬁD 1H53 A50-4.34 (m, 1H),
|(4,|;5 (15'3 24), (znsgz §|4|8)(m z;ngz 46 )g,@s((m, Irn1 98 |_1|)76 (m, 7H) T08 and 1.06 (2t,

6H, J=17.2).

N-[8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl]-3-(1H-imidazol-1-
yl)propanamide hydrochloride (165RLS55). ‘

[0439] 165RL50 (61 mg, 0.17 mmol), imidazole (53 mg, 0.83 mmol), sodium
iodide (10 mg, 0.07 mmol) and dichloromethane (6 mL) were shaken in a vial at 80 °C for
2 days. The reaction mixture was diluted with ethyl acetate (15 mL) and washed with water

(2 x 10 mL). The organic solution was dried over sodium sulfate, filtered and evaporated.
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4.15 (m 2H), 2.78-2.32 (m 14H), 2.20-1.75 (m 8H),
1.08 and 1.07 (2t, 3H, J = 17.2).
WOR(G08A (386 Cyanonapht hal en-1 -yl ) -8-azabi cycl o[ 3. BPCUPS2D5/®17143
-yl ]-3- diethyl am nopropi onam de, hydrochl oride
(165RL53). [0437] The title conpound (16 ng, 19 % vvas
synthesi zed in the sane way as 165RL52 using 165RL5
T80 revsgiue@v@pumﬁ@ﬁ Py cdlusuhshromiiegraphs using a@twlmashent of 10-100%

BRURBR! 1AIPE PRRRS o e e il TTES 7 udney %0
acet ajei4ypOH ©;:1.08LEM51 Hédaté/@@e(jﬂ/l?l"!lﬁL(llfS M/R40@m+$1 . "H-NMR
300 dlastereoners endo: exo 3:2) d 9.07

el M)O WHiz)diasgraomererendigro 322)r@ 8(1d, (m, QH)J% 22 ggd,oyH J 8.0), 7.63

Z%EB%HLQ-SM%‘% lgfaf%ﬁﬁ_.{f%a 95%27@5 ﬁgg 1%133 61?'&3(,3, leHiéﬁgz ggl 1H), 6.34 (m,

(7).%%),26024 (th, 98, 161(4m2 @) 3H)L 408 @), 0F8(248 (BHEHY 211-1.69 (m,

REL).8- (4- cyanonapht hal en-1 -yl ) - 8-azabi cycl o[ 3. 2. 1] oct -3
-yl]-3-(I Himdazol -1yl) propanam de hydrochl ori de
(165RL55). [0439] 165RL50 (61 ng, 0.17 mmol),

g dﬁ@,@kgﬁm@ﬁacaﬁe alld§B63RID59). SOdI um i odi de (10 ng,

07 mmol ) and_di chl or onet hane m.) were shaken in

Vial Wb o3 Ehoxyep] (1B skt MERINAR sp@uNdRydride (60% in o,
‘ﬂ 08 5, eﬁzf%ﬁo*{)o%‘en{}ﬂu@%%ﬁm( 59 th? g nﬂﬁsﬁ‘ag“ 65%1\516902 g 10.9

e organ C solutlion was
&ﬁﬁkleJ Was Widsalved if IDNIBr(20 nslt)darelvaduied atrelvise éo thfssusipkmsion The thick

was purified by [ h t t
@?aaag éHfPe&FIO_ﬂLOWFg%@%%g%tﬁﬁ:fgﬁl ﬁmrgg ﬁﬁfe g%étq qussoqe 4 by slowly
%ﬁ;@ﬂ% I\Jag%e %illc(v@&i @h{(ﬁgc}%ﬁmo E&ﬂA(Q]MR“S 'mQ) Gﬁle reactlon mixture

EDExBact8D ©z1ﬂm-|hphldrcw$ettmqﬁrex §0 emblbatgi( t:heac@l)bmeda omzmc layers dried
%}Lﬁr 505?1% s%lga%e,(fﬂﬁere ex@go?aitng ywlgl rgg?ll Le'aj) PIH) Tl?%re%@ue was purified
(og‘ghs'tlﬁﬁtlor@m?d%r feuc Z}ﬁégsur@to?‘?vé thk E‘f'bd‘bb‘) ¢l. ﬂg,”é%‘ %) %@ar{ &l

L= hox%mmi |3cDOaMin) & 6@515141) 1}[)0441@ (s, 2H), 3.74 (m,

2- th n 11 | d di hydri d
@HSO,%- @1"6&‘&,%’?:26%@&,18{8’ T 1) \Tg?e) s?inrrzg :ﬁle\/)lé EIZOe

m.) for 5 mn. lodoacetic acid (2.02 g, 10.9 muol) was
di ssolved in DMF (20 nmL) and added dropw se to the
NuBe@ir€yamonaphéhalen-d kylp8-amgleicyde3klioot3wlls2st i rred at

(ethp P hen e SERDoned by hydr ochl of i ¢ aci o (4

M 5 nd443] Thergsmasii oo ¥glr €0.13 mmol), O-benzotriazol-1-yl-N,N,N,N-
tetramethyluronium  tetrafluorophosphate (HBTU, 49 mg, 0.13 mmol), 1-
hydroxybenzotriazole (18 mg, 0.13 mmol) and triethylamine (37 pL, 0.26 mmol) were
dissolved in DMF (4 mL). 165RL21 (36 mg, 0.13 mmol)) was added and the mixture was
shaken at rt for 30 min. The solvent was removed in vacuo and the product was purified by
flash chromatography on silica gel using ethyl acetate/methanol (9:1) as eluent, giving the
desired compound (38.1 mg, 72 %).

[0444] Ry = 0.46 (ethyl acetate/MeOH 9:1). LCMS m/z 408 [M+H]". 'H-NMR
(CDCls, 300 MHz, diastereomers endo:exo 3:2) & 8.17 (m, 2H), 7.72 (d, 1H, J = 8.0), 7.63
(m, 1H), 7.54 (m, 1H), 7.29 (m, 0.6H), 7.05 (m, 0.4H), 6.88 (m, 1H), 4.52-4.33 (m, 1H),
4.16 (m, 2H), 4.00 and 4.01 (2s, 2H), 3.76-3.51 (m, 6H), 2.63-2.52 (m, 1H), 2.18-1.85 (m,
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was extracted with dichloronethane (3 x 50 nL) and the
conbi ned organic |ayers dried over sodiumsulfate,

w0 pdose1Bel and evaporated yielding a clear oil.rPdnes2005017143
residue was purified by distillation under reduced
pressure to give the product (1.1 g, 68 %9 as an oil.
[0442] 1H NMR (CDC 3, 300 MHz) d 10.61 (br, IH, 4.16
(7§i) b] anéliﬁ(%hﬁHMﬁ@D 56 (m 4H), 1.21 (t, 3H, J =
7.0).
N-[ 8- (4- Cyanonapht hal en-1 -yl ) -8-azabi cycl o[ 3. 2. 1] oct-3
1y(4]-€§2andxﬁiplh®h<alai-ll ol)piparediasidderhdoaisldrrd ethlyDdstad (165RL.60).

TV, 0448y Ao GRMACEIP o) bR eyl nipecotate
39 fg‘gnmn%?)lﬁancﬁjt Were dissB WA %%ﬁ%ﬁﬁ{f 1‘11%5 Qﬁ@st r}ﬁ 419 15 °C for 20 hours.

riethylam ne
d&fﬁsra:lovhmg tonrt Bify] adetatk 50 15 Rtaz laddéiﬁamigt,he @oh:ﬁommisl)@d with HCI (0.4

t he re wa haken at rt .far
Sof . s CouRsLdaveots Jah N et ol Byhestiate (30 mL)
e' Jdrﬁﬁnééb’o&hﬁé Ry %}%t @th@@ 'Mth%t Séohiu%@hg&bgé&? Ed¥Bonate (30 mL),
et hyl acetat e/ nethanol (9:1) as eluent, givingt

demie (3¢ mdoppoethand 8&poratayl. The cggde Hrodhtrzn]wase/pﬁnﬁedm silica gel column

P RN A5 41008 S e
(ﬂgl)é tlﬁ%omﬁoﬂﬁ ({93 % ;/obasa oflbwish. B3 (m | (H)m 7.54 (m

4.52- 40@46]( m LCMS miz 369 ([Mﬁﬁﬁ) H- 2?1\& (erfly. 3@9 Mﬂ;) 5 8.20 (m, 2H),

?7:237@ 1 7270 (s 08 gpﬁ, ’?é@',%d,gl%l_,(f% g;ﬁ 118 GSE; $2 7.1, 359 (m,

I3 s bal@n1in, Yl 3PiReripne- @, canbexg! (bt 289i 871 (m, 1H),
L0 UL B e 0% 001m! G 285 07, 11
11-2y@n31,4%F 7dor onapht haI ene(1.0 g, 5.84 mmol) and

et hyl nipecotate (3.63 niL, 23.4 mol) were dissol ved

in pyridine (5 nmL) and stirred at 115 OC for 20 hours.

R (ﬁMeﬂmbigéﬁldimrﬂ)lﬁbhmaléfeemaﬁmﬁnﬁ@nmﬁsmxmd d ed
and the solution washed with

The cdftHed adusBord- ﬂw@m@hﬂ@k@eék@@ 9&& Qeﬁ&/mlwl)eﬁﬁwthylplpendme

TESHENE, L) SR, 0 BB e o i s

kstm'e@ at 30 10-Yor 3ldagpd "Hmdtempamarratm raikbé t6 ride’(puadltied stirring was
purified by silica gel colum, chronatography
@pml@apdvaﬁof kO daks: dbireastign dems evrrkest umlwér%sgm@wa.‘/a%sefoaﬂ%llmo The

ST BOINR g PETRBUAGS! by gl oL o s

Ihb NNR o(oﬁﬁb@hﬁd (B3N8 MEJ7)9 &:)8as2d colurldsd) oil, 7wBish (wlas $tbkedJunder argon
= §3)h 63 (m 2H), 7.06 (d, IH J =7.9), 4.18 (q,
gjnosphorey) © 3 59 (m

[0448]  LCMS m/z 251 [M+H]". '"H-NMR (CDCl, 300 MHz) & 8.33 (d, 1H, J =
8.2), 8.19 (d, 1H, J = 8.2), 7.84 (d, 1H, J = 7.8), 7.59 (m, 2H), 7.10 (d, 1H, J=7.8), 3.53
(m, 1H), 3.28 (m, 1H), 2.75 (m, 1H), 2.01 (m, 1H), 1.88-1.53 (m, 5H), 0.92 (d, 3H, J =
6.3).

1-(4-Cyanonaphthalen-1-yl)piperidine-3-carboxylic acid (165RL.63).
[0449] 198RL60 (862 mg, 2.80 mmol) was dissolved in THF (5.6 mL) and
sodium hydroxide (1 M, 5.6 mL). The reaction mixture was not homogenous and ethanol (1

mL) was added to get a clear solution which was stirred at rt overnight. The solution was
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IH, 3.38 (m IH, 3.07 (m IH, 2.89 (m 2H), 2. 17
(m IH, 2.02 (m 2H), 1.71 (m IH, 1.25 (t, 3H J =

W@ 25/115361 PCT/US2005/017143
4- (2- Met hyl pi peri din-1-yl)napht hal ene-1-carbonitrile
(165RL62). [0447] |- Cyano-4-fluoronaphthal ene (100 ng

0.58 mol ), 2-net 1EIJerldlne (0.28 n, 2.3 mmpl) an
DRde egdmbymddltw Q%’bﬁ) (b elloyyadky) exdenction pythicHivh éce(t%e (3 x 50 mL).

Ly O L T PR
%ﬁzedl@cyﬁtle JdiﬁpdtmaC(VALMgmms K@drdJ\phlltmsdlide sarre way as

or 198RL60. The crude conpound s purified
orepallé¥ie TLOontolid SEVRET e (ED G 200 $1Ho8 8.18 (m, 210,

ZI%? :Ni#{’c‘ﬁ %oz%g#é%zgider dr}égln/aja_ta%zlp QH {@Z?ﬁé‘f(m, 1H), 3.12

%rﬁl\/ﬁmﬁmszs [Mdﬁyz 1D+anWH),(23[z:bﬁ 213})@ m;dz% im()g 3|3H

J =7.8), 759(m 2H) 710(d IH J:78) 3.53

ﬁg‘gagzlg%lﬁl(p%lﬁhél%l-l @@Bgr(lél‘i-%g}m%tﬁ&l]%ﬁ'g)g;mé Machd?) tert-butyl ester

nonapht hal en-1 -yl ) pi peridin e-3-carboxy lie

Zfégohﬂ%g o hphnesd dloprpaniialete (A by dhioxi HB0( . ferrbuty
gqﬁ éf?g% 32 (ﬁ%%%}@@%gﬂgtggg¥f WL 193SmBf) M@Q@ﬁ?@sul?@.q6 mmol) were

to get a cl’ear solu
dissaedimsp ysidiner(é dnk) andtstioed rhb@ AT forPhdaysollt feaetion was worked up in

CHEE | DAY ufs oL Ry LERcRuB ot by Btyifgefipn “fite Shica gol cotumn

CRORIaRRGapHyIRNItEd HAHeS StepRise Hhdigd GVEL RPY iVl acetate in n-heptane,
sulfate, filtered and evaporated to give the title

gt degirdgompound (446 rag 73 pliasea white solisbl i d. [ 0450]

LCVE sz 281 N 8

(m 2H)SZ 7, 83%@%3% Wﬁ'{%&gg‘ﬁy 5@ZH)‘“%? 6@6@1’ 10, J=17.9,
IAEBH)J 7'617(rr9)2H %ﬁﬁ) (7”00 ddH)1H §=’3¢ 9§ Ry H)H)l 623(ml21H§nB 45 (m, 2H), 3.14

ﬂm?@HIrﬂfﬂl H)l lH) 259 (m IH) 214 (m 1H) 193 (m, 3H) 142 (s 9H), 1.24 (m,
5%)(4 Cyanonapht hal en- | -yl ) pi peri di n-3-yl met hyl ] car bam

‘acid tert-butyl ester (165RL65). [0451]

- Cyano- 4- f | uor onapht hal ene (273 ng, 1.60 mmol), r

butyl (pi peri di n-3-yl net hy arbamate (411
fir(31Amineanatiry) pipesidin- l-ﬂ)m@h&ﬂbye-l\:@ﬂebqnlmlsﬂ\ﬁ BLGﬁ)

Py Ol 4 Heerdnd QL6 HhEck B BhuF e o B Sy lifergmetnane 20
fral)| forededolyy ﬂiérddﬁitib@tdfqll?ﬁu &5 nd.)SThe 1@1@&@1%' wapQdtidi¥d at rt for 3 h and the
solvents removed in vacuo. Sodium hydroxide (0.2 M, 10 mL) was added and the mixture
extracted with ethyl acetate (3 x 10 mL). The combined organic layers were dried over
sodium sulfate, filtered and evaporated to give the title compound (292 mg, 97 %) as a
yellow oil.

[0454] LCMS m/z 266 [M+H]". "H-NMR (CDCls, 300 MHz) & 8.15 (m, 2H),
7.79 (d, 1H, J=17.9), 7.59 (m, 2H), 7.00 (d, 1H, J="7.9), 3.51 (m, 1H), 3.40 (m, 1H), 2.85-
2.61 (m, 3H), 2.53 (m, 1H), 2.03-1.74 (m, 6H), 1.18 (m, 1H).

N-[1-(4-Cyanonaphthalen-1-yl)piperidin-3-ylmethyl]acetamide (165RL70).
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chromat ogr aphy eluted with a stepw se gradient of O -
70% et hyl acetate in "-heptane, giving the desired

W@upoLasel (416 ng, 7 1 %9 as a white solid. [OBGRPS2005/017143

1H NMR (CDCI 3, 300 MHz) d 8.18 (m 2H, Ar-H), 7.81 (d,
IH J 7.9, ArH) 761(m 2H Ar-H), 700(d IH, J =

2 81 %5Hi H) , Toza 5@1u‘(1ﬁa;1 H} Lgs é{lO(Iﬁg? ?5,10 p,m(%_l) gnd (rllﬁz‘rlx_glamme (23 pL,
jﬁw%ﬁg dich cﬁé’x}a'&ha&e e 1) wé dded acetyl chloride (12 uL, 17 pmol). The

pi1 per 1 din- I napht ene- - car bon

tﬂu&(lﬂeﬁﬁﬁ_ﬁﬁl)ed aE ﬁ4ﬁ3ﬂm§lﬁ5cﬁhﬁ51 with @thyg aceiat& 41 Chmb)) )mdrva/sshed with HCI

QSN Uity "Shesdqlsois prasa s e et i g (4 20 mL). The
&&grfﬁe@ ?é’cﬁhct ﬁ?ex% Q?l/éf@ Wa%héde‘WHH%gt 'sBdl‘(lﬁP o 0éd#Bdnate (10 mL) and

OXI 0 nL) was added and the m xture
hunar ékf)tmﬁ) vdrteti oe?emtylldnan eulétte f{l@rod 4Gl mporaﬁdeTh@ ramaieigg solid was

TR TR SO ——
@t%/l?_?adégazte Rln- I\/thﬁ% 18 gW%l th@‘ﬁ’tl@ bél;ip&lﬁfﬁg(é]i N8B "/Uf & a2§>ﬁd

(0 T 14561 = T 0.65. (3t mqeiaipeGH S0 B&Mﬁhm% 08 M. 'H-NVR

8 6
f’qﬁf:}_o,%?bo Milks) iﬁ@ @Z%F}V;%d gH( ;'}gé”ﬂsngr'?q 21—21; %30 @, 1H, J =
e [
am dsze %glgé g@ {)455}]15”'?'027;( sglﬂgt%gn(o 5RL6(ksnﬂ qHe14 (m, 11D,
Agl- 11851(rmﬁﬂ))1£ﬁds,t3ﬁ)et Ry(mnHe (23 niL, 17 mol ) |n
di chl oronethane ( 1 nlL) was added acetyl chloride (12
mL, 17 nmmol). The m xture was stirred at rt overnight,

di(i"a-ﬂ@t&@la\i’fuhl‘im@ﬂf}i{_;i{I p@ﬁ&inal%l)ﬁ&ﬁhﬂﬂa]en@fldcm%hﬁﬂilw t h Higldrochloride
e aqueols phase was_re-extracted

SRL&2R6A) fms}efl-c(ﬁd)letilyl@mmon@;hylmr@mrbrsﬂmpbﬂg@mecl carbonitrile

th sat sodi um hydr ogen car bonat e
t‘?[%‘gnﬁ o%&e&lé?ﬁﬂ??t(e dried over sodium sulfate,
filte[edg7pnd WRMBE(I(E@mgTQGO hei1el) Kas dissolvied 1nl\ﬂﬁthanol (20 mL). The
purified by silica gel colum chromatography e

erIt\MaSaacbwp@mtcs e5 dwyaaﬂdetmn off aggtic apgbi~o) WL)aéé‘?taid@hYC}? (45 pL, 0.80

twglrs) eat%%js %ﬁld’ g)e IC ctgqgt Iille)%tﬁli)/el géé Q?%{%?%@ﬁlg %f re e addition of
bc@i@n én(%@ﬁol{yﬁhﬁ& 175]#11ng/§1) ﬁlﬁm') @h&ﬂ&tﬁﬂdﬁas@t&e&i‘c 1t for 3 hours,

7.76
pcmluty}_%ycbgmdg (%41\/1( M anpb wag)aggeq rfpllg\p&gd bg wte( nﬁlOZIPI;J) and stirring

%a?n%g;&?a fﬁf%?m?n 5§%c£};ﬁh ip}%%mﬁ ](1' ]M;nZSI EQL) #adtddedGnd the mixture

éxtadtddt With astiay] nueetateh@ pi40emi dli Thd egthhinad lordumiceagels-wae dried over
*sjc?d%ryslllllt%teh% trega%hg.n%r eIV%Ie)orated to give a solid. Purification by silica gel column
chromatography eluted with a stepwise gradient of 0-60% of methanol in ethyl acetate (1:9)
in n-heptane and pooling of the appropriate fractions gave the monoethylated compound
165RL72sec and the diethylated compound 165RL72tert. Both products were further
purified by preparative. HPLC, giving 22.3 mg (19 %) of 165RL72sec and 9.8 mg (8 %) of
165RL72tert.

[0458] 165RL72sec: LCMS m/z 294 [M+H]". "H-NMR (CDCls, 300 MHz) &
8.17 (m, 2H), 7.50 (d, 1H, J=7.9), 7.59 (m, 2H), 7.01 (d, 1H, J="7.9), 3.52 (m, 1H), 3.41
(m, 1H), 2.81 (m, 1H), 2.75-2.51 (m, 4H), 2.13 (m, 1H), 2.06-1.70 (m, 5H), 1.25 (m, 1H),
1.11 (t, 3H, J="17.1).
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(165RL72sec) and
4- (3- Di et hyl am nonet hyl pi peri di n-1-yl)napht hal ene-1|-ca
WO bwail13361 e hydrochl oride (165RL72tert). [ 0457PCT/E6SRLEGI7143
(106 ng, 0.40 mml) was dissolved in nethanol (20 niL).
The pH was adjusted to ~5 by addition of acetic acid
(~0.5 nL). Acetal dehyde (45 ni, 0.80 nmpl ) was added
and t H845%act 1 GRIAMertrleCMEsmét 32% Bd+Hor. '8-NVR 166P6ie 300 MHz) §

G b ToTe P L B PPR L S50 B! g Ry = 7.9, 363

S(fﬁdu}mr M@I(ﬁxup{? A2 Mh, TH)R)6ARS2 @adsﬁ% f034 gwemm 13 (m, 1H), 1.90
L) and stirring naintai ned

WBHDnthMXH’B)el@OI‘E K, 75 7)) was added and the

m xture extracted with ethyl acetate (3 x 40 nL). The

conbi ned organic |ayers were dried over sodium

Juldt ey monfaphtipiafi1 ampigeranns-3tibésitgieve @A6SWIIT-3) and  1-4-
Purification by silica gel columm chromatography
&yanenaphthales- Bpmesléngq-%raaémxaaﬂd@(léémag -Het hanol

in et cet 4, F
appr og%h ate f?éﬁ%llﬁ on@)1 g&é 19%?%@69@9@? gd ?Qné)fhcﬁlg?omethane “
hmis?pﬁmwﬂamm@dér eigbyla&hesphemmﬂuuhd smﬁahz:am@dtto 0 °C in an ice

roducts. were further purifie aratijv
%ﬁz&was removed

fpite gh chiprss (o ity 168 amah vasue s Bl bioios

%ﬁ& ?ﬁe_kr.ﬁfx{ﬁ@ ﬁl@é? ?%%%tfogi lgog.!gﬁ bﬁé\%ﬁ%%&?@&c%‘x%c%ﬂagd é%l’%nde was then
(éeknoﬂrdd, inkaeud.. n)e,ﬁﬁmﬁmgl agid 2horide v tdlekn upHn dsicjlgo?nﬁa)hane (10 mL)
(uﬁaerﬁqgon gna%spg?ﬁe ﬁ%rnnorgu éhy%ro;@de( mluﬁg{% (2%%2151 W?ﬁelj) (0.16 mL, 2.24
|n'ﬁl}101% by dls! slc(v&l_lliv aah'éd a].ndzthz rr;i)(tufré)%@ ]%tll’}&ﬁﬁ;r? gireﬁfrrﬁ%ﬁ LEreaction mixture

s, dll'k'ltﬂOWJ(thi ethlyHaca]latc? (ﬁ) mL‘) aad, waghed with sgdism }deroxlﬂp (1M, 30 mL).

;th 1oré?ﬂlc :lz}_"Ser Wi éi&le )dzyfr E?ﬁg u%l%ulfla\[;) é‘%tef% %vapggaieg The solid was
%)ﬂhﬁled"})y sillic Qe BbIut) chrdmaBgfafhy kidked WithQ dtépwiSElgrallient of 0 — 80%

Ieﬂ?(yllﬂe?ta‘ﬁ?oﬁla’pﬁlﬁpﬁan‘érﬁo |gi%el thei pEHe JiGARLE3 BatDdmng.r3 I8 and the amide

anonaét@%a%égl % I)p| peri di ne- 3- car boxam de

(165RL[6£61$) E@ﬂﬁ% 1.668M3 /3 242 r[M+H]+12Hman) (C]D@E, 300 MHz) &
(3 drod% and di chl oronet hane (4

nL) wa
43 e 2o A Uil oy arTch) 66 4% ), GHOT 6l B = 7.9, Ar-H),
'yl chloride (147 nL, 1.68
E%%f% gﬁ%&ﬁgsgggz@‘%ﬁge ice bath mag removed and
the m[mfme WRsSEIL73-5-e0ChE nie ROOIBRIHSPO! VEINMRA(TDERE 300 MHz) §
excess of "oxalyl chloride was then renbved in vacuo.
B eniedDnBrd (e ild)chBY(d,d&L, vers 70xKedl (p, 2H), 7.06 (4, 1H, J=7.9), 6.10

43 & QeI R306 1A, 9555 (1, m), 3.28 (m, 1H), 3.15 (m, 1H), 2.96 (m, 1H), 2.80
(m, 1H), 2.14-1.82 (m, 4H).

4-(3-Fluoropiperidin-1-yl)naphthalene-1-carbonitrile (165RL74).

[0463] 3-Fluoropiperidine hydrochloride (106 mg, 0.76 mol) was dissolved in
sodium hydroxide (1 M, 10 mL) and extracted with dichloromethane (4 x 10 mL), the
combined extracts were dried over sodium sulfate, filtered and evaporated. Pyridine (2 mL)
was added, followed by 1-cyano-4-fluoronaphthalene (108 mg, 0.63 mmol) and the vial
was shaken at 110 °C overnight. GC-MS and TLC showed only very little conversion.
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under argon atnosphere. Ammoni um hydr oxi de sol ution

(28 %in water) (0.16 nL, 2.24 mmol) was slowy added
wa@pastiseri xture was stirred at rt over night.Pdes2005/017143

reaction mxture was diluted with ethyl acetate (50

m.) and washed with sodi um hydroxide ( 1 M 30 ni).

The organic I%r was dried over sodi um suI fate,

DBY éHbdl hyvas é@nétﬂeqﬁhah:ﬁé véss | continged pTiE vreektatgh1 0 °C, after which

C romat [ d
TS sBurE iy oG53k B By b wBAd b in the same way as
N6SRPEGAR] HhiRiftdvsy difiex lbélluhﬁx dﬁﬁéﬁ@x‘aﬁhﬁ Sluﬁadm,th 3 stpwise gradient
and the am de 165RL73-5 (66 nmg, 2 .1 %.

QGQRL@@% gthyl @eBtenz-heagenp gjve. thqwlmmnp@w@ @L 3308 12 %) as a solid.

M 9) ) odegd® ﬁﬁbwz/zﬁ%%ﬁyfﬁﬁr Hﬁ)glvﬁz ?égbﬁ’ bE)MIJIZTS 8.22 (m, 2H),

31 3 @n 269 788 @M 4= 7. dm, 1H, Jiur = 48), 3.45-
7888 I:i(s‘/—wVC|\/g-})6 2 )% @ 1HJTI)|\:||\/RW?:Ig%j (o, 05 »
1) (nd 480).1923791 (1, 4HS 11 (m IH), 7.82 (d, IH J =

7.9), 7.61 (m 2H), 7.06 (d, IH J =7.9), 6.10 and

5.86 (2s, 2H, CO-NH2), 3.53 ( 1H, m, 3.28 (m 1H),

:(fralﬁ -4-(3-B¥ ¥ oxy2y 86h éxylankido)n aphRalene-1 kb o trik (16 53R1.96).
4- (3- B‘L@ﬂ opi péypee- fliuowr)aﬁh%lﬁkﬁw Eh@Q| gcat %‘bnfne“il?l}»e trans-4-amino
%%@gﬁﬂ%éﬁ&da%&% ride V@g%g QP anﬂ A8 ggfg]ggl%m OI(4 0 g, 29 mmol)

ssol ve um hy r oxl
Wekd stirtedtn) DEISO @Oth):htekIOvﬂ(l‘ dSNedmghﬂ dhe nexictiom mlﬁtﬂre(waf{)then diluted

e @p&%rq‘iﬁwmhé%iﬁ Of el S ot Vs iyt o ALy, Fhg solution was
%ﬁg&% %53&4(1‘1 hﬁ&%&‘%ﬁ? & mﬂo&‘%&’ nﬂ@“fe@ﬁl'u@ %s(pl%ed by silica gel

e via s shaken at
@vmnm glh‘bma@@rd}zﬂiya&idted' lvGtls b cobapavisn ggadwat pf I0| +t7I0&6 ethyl acetate in n-

onver si. qQn. 10 nL th haki

% EhHng a‘mﬂ@d %@9 ?f 5 CQlpHEH Sel
showe % CRA BI7 (Bfhy1 FIeEutd)EBOM PR/ NES Hdlmmmn I, 300
t he sg(r)rz‘\;&\q/\)/ay g}g ?G@Fg %—Jr%d tégu%e%/lls;d/by s[':Nlpfcg el (CDCL,

d\(ﬁHﬂ)TSl 8clér @melt )y (78f5hem, eZHI); Gabdvnt, HLIB), §t58pm,slél)g 6é<8| (@nt1H), 3.76 (m,

TED 354 GRp Jh 37480 S Hes léﬁn%ﬁﬁaﬁt@ E3 P SsnE aeon. o

mz 255 [MeH +. 1HNVR (CDA 3, 300 MHz) d 8.22 (m
2H), 7.83 (d, IH J =7.9), 7.63 (m 2H), 7.03 (d, IH,
Methan&ulfohi02 fadn Itmnsﬁ{ﬁcwma)lph&a&&-l-Sli(minp)qyclohexyl ester

4I—!g| §63-1.79(m 4H) .
¢ 21 (4- Hydr oxycycl ohexyl am no) napht hal ene-| - car bon
itril q04@7g5RL9@§RLQ@6@5]mé -ORAndl bhdiBfcanaahindall 89aL, 1.35 mmol)

(1.00 tr n's'-4-amn o cycl ohexanol
twedr dlsmlmd de ngch}@gorgethalemﬂQnmL) Fhel tipns (Wag cooled to 0°C and

GRet gn%?&l?ongfflch?orgie (%85 nT,)ll)BS mmol) was added. After 10 min the ice bath was
removed and the mixture allowed to react at rt overnight. The reaction mixture was diluted
with dichloromethane (20 mL), washed with water (20 mL) followed by sat. NaHCO; (20
mL). The organic layer was dried over sodium sulfate, filtered and evaporated to give the

mesylated product (353 mg) which was used without further purification.

4-(7-Azabicyclo[2.2.1]hept-7-yD)naphthalene-1-carbonitrile hydrochloride (198RL01).
[0468] 165R1.97 (129 mg, 374 pmol) was stirred in DMF/toluene (1:1, 20 mL)
at -40 °C and potassium tert-butoxide (42 mg, 374 pmol) was added. The stirring was
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were stirred in DVBO (20 nL) at 120 C overnight. The

reaction mxture was then diluted with di chl oronet hane
W@ 1@8/1m3%1 and washed with water (3 x 50 nli). TPEI/US2005/017143

solution was dried over sodiumsulfate, filtered and

evaporated. The residue was purified by silica gel

col unmm chr omat pgr%at;éhy eluted with a stepw se gradi ent

ofongnuerdofiy S0npin hefercathe eactionapixine wagi brpwght e at. tAftgre2 hours, more

ARG (P Gl SRR o5 Etd gt ine Ry was stned
(CBEliglR, TBO iz was 8iliii6d (with dithlorofmeTtmn (50 1)), and. vabhed with water

g’an 5(4%('2_') HZJ;L)Z ’ﬂ)lsez or%?@iyllgfﬁr v%ssd?‘ieé _rgygrl %_A[)ﬁi\,iulg isél?até?%y]@el‘rga apyl evaporated and

( i Caaci . :
(1580 o B e MBCASSUATE KL e gorometine o
(ehEmRlyaelling[thldesjred 6&RhOEA((BOEB myg,731%1L3 mMmol ) and

o chl A8 naRe -1t wispiorereepplEESTS ST TSR T grro ccocr,

t f i 1 .
o ) T | G 9, (150 e 0 T e, 15 o
t1HE A5, 6:88 @| | HyEe 80 Aredy; 4.3t (nt, LEDYEDD (g ME), Ttoe (m, 4H).

reaction mxture was diluted wi th dichl oronethane (20
washed with water (20 nL) foll owed by sat. NaHCO

m),

(040 ni_onJeay.sh ined..qvar_4sodi um
B oo BARRY £ B e b o T ot e
pmettiyttengSiSulfop ylhpdimzomad 7d4EBA6GaY. hout f urt her
puri f

7+ ADRHICY g mitiys, abketpns, SRAEARRAT (00 118 of bk oD in abs.
rsei%‘rﬁioh Xi‘i RGN k@5 | dded %Mé@ulfoh?ﬂﬁ?&]azi%@ @bs Zn(l)é’rlr%)q 72?an1) and the

mol) was stirred in DVF/ toluene (1:1,
ra@tion ayed spoedend tafluxed faroxih.dehe(mixtung wag tHemenollgd amalsthe precipitated

Ao et in R B ghe Mo S e B ARG R mi0226)
mor e ROKAYST UTTMES bPuloxiAen( 291 RBMR QBT MBS) 5 8.25-8.15 (m,

added and the reaction was stirred overnight.
ARt 188 (dvals= 83| Bt . T (o J i &0 IdDo AEB HaGR (ST 38hEB (m, 1H), 7.35

SEGRaO 8T B kel Hr ¢ 080 o L e B2 00

1D, 2.69120Me(RUITTY, P& (B3R U1 98 (AMBHPAN ARNG6YM, 1H), 1.62-1.48 (m,
silica gel using dichloronethane as el uent, yielding

tlFB. desired conmpound (67.8 ny, 73 %. [0469] R = 0.75

(dichl oronet hane). LCV5S mlz 249 [M+H +. 1H NMR (CDQ 3,

300 MHz) d 8.19 (m 2H, Ar-H), 7.72 (d, IH J 8.0,

A2y di o @PméfRy])pip eridin- )yl naphéh 418 e-1 dar¥iritiile, ¥i @I3FBA70¢).
(19’54| l(_[|ﬂ4’7]24|f|) _Si'fg’solécrio-n of I%Zy%%olir-?luo%g?ﬁph%ﬁa?e%e ((r?I]0,0 A;ng,’ 1.168 mnzol) in
%Iy;r/ifiﬁ‘-?@gffs%}{ﬁj‘%é‘ ROAAL& o' & Mrbx BardZRR! £YBhQEiReRethh 85 (338 mg, 4.67
mmol) was added. The tube was capped and exposed to microwave irradiation (200 °C, 60
min). The reaction mixture was diluted with ethyl acetate , washed with 0.4 N HCI and
saturated aqueous NaHCO;. The organic phase was dried and evaporated to give a crude
product which was purified by preparative TLC (65:35 n-heptane/ethyl acetate), followed

by further purification by preparative HPLC to give 173FBA70e (15 mg, 5%).
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nmet hyl benzenesul f onyl hydrazone (173FBA60a). [0470] To
a mxture of ketone 156AF03-217 (500 ng, 1.811 mmol)

w0 pooshsidéet hanol (6 nl) was added PCT/US2005/017143

~N-tol uenesul fonyl hydrazi ne (405 ng, 2.173 mmol) and
the reaction was stirred and refluxed for 1 h. The
m xture was then cool ed and the precipitated white

sol i d [0473] er eBCMRImiERATMHT h' EDNVIR(ORGIo| 3000MEizy & 8.30 (d, J = 8.1,

]11}13,\5@(8 %:?8 W(dﬁ; %472%]%5%@%%44521%%2(@ J=8.0, 1H),

% 6‘7 848 émZkﬁ); 374175 26 @m 1JH)= 3&)002 82 th, 1H), 83r071.68 ("G H).
, 5 (d, J 8.0, 2H), 6.91 (d,
J—so I H), 432419(m 2H), 3.01-2.88 (m IH),

2 é"‘ggcﬁﬂonlfggﬂhaiéﬂ?g:}/i}%gn@#y%{%!{y%?%g)j‘(lyf’ckﬁ?)rg{]oct-s-yl] -N,N-

|d'ﬂ1eth ropanamide (173FBA51bH).
qa—g/dr oxynet hyl ) pi per| di n-| -yl ] napht hal ene-1 - carbo

nltrll T4 ri " To zaFdinroey! M4iisqprepydenine §f.6omg, 0.688 mmol) in dry
By Pt ot B RS RAeOR GG AR Ty b0 0T, it 0.688 mml,

243 ﬂﬁ]L) dihdetret hﬂmi‘e (aﬂB%edIfgto 41;11671”011111@ )mmaSl‘ heddgdsolution of N,N-
The tube was cagﬁ)_ye)d and exposed tqQ m _croway

iditnetéywestamideioonp EHE6E - hindy waprpdded 630 mgn0 34 rmed) g the mixture
qlﬂ{_rura LW ke £0 B %%Gé%f%e &J‘%Aﬁbfd“%%séso'\}ng'qaﬁ?ﬁhnol) in dry

aqueous or gani c rieoc
amHF eya mdt)a\tfes:iaddadgﬂt vieardl the wdimtipn etitred at/\tuﬂcuh fomd h. The reaction was

purlfled by preparat| TLC (65: n- hept ane/ et .

Seerched by $2b|aoy6et W@h%@ﬁt% &P‘i? F?ﬁ%(tt?%fvﬂ@ﬁet% ether. The organic
L g&%ﬁ &y d?u[:) ok-Co ﬁ’mg;'uﬁﬁte 15@5%2&?6\‘%51‘3% to%%e L thﬁé]product which
(vda,s pimﬁe& bjl ,prdplalya,tlva "II@ {ging dlcl:;lo?’otﬁethmdja,cetbnSB 2( @B ehjen;t and a second

gn% 37151§g Eg’lyz ﬁfe%gtgéheptgl(x%y[e@i% g 175[15 %I aH)elue§t E?Og1§e g%&@#S 1bH as a white

Isblid (20 &k d9n5 (m 6H).
3- exo- [ 8- 4- Cyanonapht hal en- lné{[) 3- endo- hydr oxy- 8- aza
bi cycI[4T5]2. 1LEMS 82378 INI-NE] nBI-MNMBr(ERGiaBE00eMHz) § 8.18 (d, J = 8.8,

O e IR B AT e 1657307 B A8 fm Ay 9% /- 8.1, 180,
(402254 'Ifb)(maﬁﬁﬁ@%/@smﬁ def (@fﬁ@)\/\ﬂz%% (F JbHSX’&' 2]!{) t2h42JQn32 (m, 2H), 2.23-

rﬁb&(m,é@ll@%dd%&(m,ﬂi)r for 10 m n. Then a soI ut| on of
N Ndi et hyl acetam de in dry THF (0.5 nL) was added (30
nmyg, 0.344 mmol) and the m xture stirred at rt. After

D0exil 13 @ eﬁi HgHtHMexﬁp%Lsiené&ﬁﬁEﬂ&y%lﬂzdbﬁé&dm 201] 8t &3-y1]-N,N-

nmol ) was added at rt and
shmathymhawslllfeuamlder(éﬂ ASEh3)4 h. The reacti on was

\(,qmyte chﬁﬁﬁyl e?ﬂ & so #ﬁioglugﬁ ?gﬁg&lsoapr}gpy Rhite (%H% mét b%%%elgmol) in dry
THF (0.5 mL) at 0°C was added dropwise n-butyl lithium (1.6 M in hexane, 0.636 mmol,
0.4 mL) and the mixture allowed to stir for 10 min. A solution of NN-
dimethylmethanesulfonamide (39 mg, 0.318 mmol) in dry THF (0.5 mL) was added and
the mixture stirred at rt. After 10 min a solution of epoxide 183AF16-294 (46 mg, 0.159
mmol) in dry THF (0.5 mL) was added at rt and the selution stirred for 3 h. The reaction

mixture was then quenched by sat. aqueous NH4Cl and water and extracted with

diethylether. The organic phase was dried over sodium sulfate, filtered and evaporated to
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phase was dried over sodiumsulfate, filtered and

evaporated to give a crude product which was purified
whyoopnepar at i ve TLC usi ng di chl or onet hane/ acet PCIEUS2085/017143

as eluent and a second one using et hyl

acet ate/ heptane/ MeOH 8:1.5:0.5 as eluent to give

173FBA51bH as a white solid (4 0O ng, 69 . [0475] LCMsS

nglze 7 Srudg mraduct, HwR ("ECP®;figo dyMppsparstige 18L d usipg=a 1:1 ethyl

7ac gt%ﬂ_%)éan% J&fﬁs’ as élugrg t(#l éJEQre é?iﬁ@%gﬁb@oﬁf ag%hlzlé_%cgld (6.2 mg, 9%).

(2m 2Hp 4773 08L(C§\/Is31lz-)’z 4132[ 1I3NMR2(c2ﬁ01gt300(J)1>/H{z§ .338.25-8.17 (m,
ﬁ?{) SHY- 808 (m 1%{) 752740 (m 2H) 7.33 Sd J= H)s 1H), 6-85 (d J=17.8, 1H),

%.f?;%%% (b 2 207 R R ST B L N et i d B R 280, 206
(11%68,6&6)193)55 1.02@6) 2H)o1a42310321(mom f

i V,i1V-diisopropylamne (64.3 ng, 0.636 mol) in dry
THF (0.5 nL) at QOC was added dropwi se r-butyl Iithium

gﬁzﬁdM &?(??Q? etﬁ Gg. ch%ﬁuzg‘iﬂgﬁﬁg?-sl&?bﬂlﬁic“ "28id tert-butyl

Mle(mmAm)hanesul fonam de (39 ng, 0.318 mMml) in

9{ Y Arogislo on oaet tet (Rpesdespror e (e 145 g, 333
W of. hOSIME® |20 il )Oh¥s 3] de;g Qdéﬁ%im%é‘tﬁﬁsﬁ?&%%ﬂ 16&1de (733 g 333

and the solutlon stlrre e Teactlion m xtur
vmmd)lwd tiipueactivednixjurs atas aqued tsstidddthg drid AnetletioreoftBoc-tropinone

JAi0LE ety i Feditof 48 i dts “Bhiad ab BBiba b Partidoning of

ttﬁ& inYitiRe BetpRnPsRHUSdetatdMahg Ry @S dPihE fdredle Q%ganic layer over sodium
e arative TLC using a 1:1 ethyl acefate/heptane

tlgr Blirasionland evaparatiqn gavephe erutiz 3pBiE6 spirel$-axabiajtle[3.2.1]octane-

%o%dxggnggﬁjw;% ag[uggeza)litypvs% nzlégléﬁélégh- g’rlhef@ %/ES‘I- ll}ls in the next

st@p wﬁh&a fﬁrtﬂ& uHficatibn. To §%o(u@honl>fq 97F§A1bé‘|X5 3% 82.2 mmol) in dry
4.12-3.96 (m 2H), 2.77 (s, : _

2TE{7]€5(120 g@,),(qgol 1th 2 wiager( bath, vAs addeg Sugerﬂ@yctrnde A0, M THF solution,

%%Qﬁ mn}olgﬁ9 Q)n}nLg '5'11(1 tilie ?gacgio %mg(mre W@s all%we% to’ s?f a(tq)t After 1 h the

Iniknde -wig dbooled- dza@ik Gicerdhthy,| sl&vl?,fzqmjn@ls(éd @it8. Watdd QIC(I ﬂﬂlg the aqueous
8-carboxylic acid tert- but¥ ester (197FBA17d).

78]
Thasp Wasibwaiedivigh Knfs et theomwaetiongaixiyre vas rﬁXFﬁaﬁé@ awlth diethylether.
etetts plene Vel Ol R M AL G 8l i sive 2 orude
gmokch ewlriela etas cbakeﬁiwptmreﬂlylvasdaﬂel(@mmﬂ) and tilter@dithraighla silica pad to
h.. ution of r one .0 g, 22.2 mmol) was
tfet ?ﬁd&ﬁﬁ@sw cafess GRBL LEBrPRR- 20 % “Gur ng 20 h.
Parti t#48hi ng 8 NMR (CDCls, 300 MHz) 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).

Endo-3-exo-methyl-8-azabicyclo[3.2.1]octan-3-0l hydrochloride (197FBA20a).

[0480] To solution of 197FBA17d (3.81 g, 15.8 mmol) in diethylether (40 mL)
was added a solution of HCI in dioxane (4 M, 40 mL). The reaction mixture was stirred
during 2 h, then evaporated to give a white solid, which was filtered, washed with heptane

(70 mL), and dried in vacuo to give 197FBA20a as a white solid (2.17 g, 77%).
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the m xture between ethyl acetate and water, drying of
the organic | ayer over sodiumsulfate, filtration and
we@psorssti on gave the crude epoxide PCT/US2005/017143
spl ro[ 8- azabi cycl o[ 3. 2. 1] oct ane-
OX|rane] 8-carboxylic acid tert-butyl ester
(197F which was used in the next step with

furth purl flléWBrﬁDM%O&%s%(PQJW@ﬁ S0} 87 PreRAHG - %%(da,f 7.3, 2H),

B2, TR 7%, 1S 18, 500 9048 3, YRR oo

29.0 mmol, 29.0 nl) and the reaction m xture vvas
allowed to stir at rt. After 1 h the mixture

doGrEaderndroxyr-exarmehyl-Ssazahicyclofd A diesd- &,wlap,ap,tgpg;ene-1-
Chih diibrite 1 BRIBRME (RPAREAYAY, Saturated wi th K CO3

on m xXture was extracted with
di et hyj048)er . Tdhsohtipanifd SENBBER 267 g0l 1 2¥ axmdpihi dithloromethane

sulfate, filtered and evaporated to give cru ) )
$PSdmtd Wagrddad atolitigren ET& @?WP Ny D5 rﬁgoﬂmnme stirred

Iaht t ' : j 7 :
o ookl o 4 R 0 GO EEAL IO s v
300d.MHz) 4.19 (m 2H) 218-2.12(m 2H), 1.95-1.89

(m 4@48 T 061 ER s 293 M—”rH%H)H 6([5Mso ds, Bo&Mﬁz) §8.18 (d, J=

h t
E%?%@n?é? 1894y ERE5 @ oot PRI s fnlen. 7.68-7.58 (. 110,
TABF@AT S Q3 1HY, 4y]8-253&my2il)) 2.B4-2dli%efninyI ), Rey- -7.60 (w_PH), 1.91-1.72

e Fabs Bn “Boit (rEndh iSO tac SHARIGSS 15l 8, 1289, 1271,

Q¥aRoI# €02k iy e, f11WNIT08.056Y.1700 Whisch) 3was o6l tered,
washéd with héptane (70 nL), and dried’in Vacuo to

gi ve 197FBA20a as a white solid (2.17 g, 77% . 104811

}ltb'ﬁu?gl(y%%ﬂyyﬁé?f awc}-zgenig-sy nggﬁglil%%W-éar%g%ﬁiﬁgg97FBA24c)

(m 2@484} 7416 4d, so}htﬂ)ﬁ 08 .158A&%70- %ﬁ(43(rﬁg, @7 mmol) in dichloromethane
4- ( 3- Endo “égroxy - exo- et hyl - 8- azabi cycl o[ 3. 2. 1] oct

€0.p mpaypas dtlicd pe- SU&@rlb @riidt(2 IMLED. 1 handiy) obi Fenctidie mixture stirred during 30

97FEBA23 048 sol ution.of , 156AF70- 267.
S‘;b\ EE ?\)ﬁﬂ{) as - rﬁ I Q Blveat ﬁgﬁ% YVBIC waﬁ_)was ed %\eafg%a& times with
Qaeﬁt@h@hﬁ@ﬂwﬁford‘ﬂ@thhﬁb ghdoaede Thé cMdeGrdstakérdp it Ek& aqueous NaHCO;
m xture stirred urln%USO m n and then evaporated to,

gnd/ éhe Viater phase cxtagied rei2yl roetate. Bhe gomibinge organic phases were

bl el i, SRR ngﬁergcg%ﬂwggomgaf%%< DY Fpoduet which s

|p|u|)1ﬁed7 b91031(16h gél Eoﬁmh clhrofnatofraphy 7ushy Qlﬁibtaileb‘&thyl acetate (8:2) as the
8 (Mebily 7 5(d0J—8.2,IH) 4.18 .03
FHenEFB 31"2 SAEBA4e (Lhmeh7%)2 17-2. 04 (m

1 91- 1@%&’56( EQN%S 2%23%’?% 1@1@@*‘”&1@@{2@5&%@1\&&) §%.14-8.05 (m,
2H) 7.65 (d, J = 8.0, 1H), 7.58-7.51 (m, 1H), 7.49-7.40 (m, 1H), 6.91 (d, J = 8.0, 1H),
5.80-5.70 (m, 1H), 4.43-4.33 (m, 1H), 3.97 (t, J = 5.2, 1H), 2.39-2.14 (m, 2H), 2.11-1.87
(m, 2H), 1.78-1.56 (m, 2H), 1.53 (s, 3H). PC-NMR (CDCls, 75 MHz) 162.7, 150.7, 134.4,
133.7, 131.9, 128.4, 127.6, 126.1, 125.5, 125.1, 119.4, 113.6, 102.2, 59.2, 58.5, 39.8, 34.7,
29.9,22.7.

In vitro determination of receptor activity
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126.4, 125.9, 125.0, 119.0, 111.4, 100.0, 67.7, 60.2,
45.3, 34.2, 26.4.

wa2@3AMB6hyl - 8- azabi cycl o[ 3. 2. 1] oct - 2- en- 8-yl ) Pepisivas/e17143
ne-l-carbonitrile (197FBA24c). [0484] To a sol ution of
156AF70- 267 (43 ng, 0.147 mmol) in dichl ororret hane
(0.5 L) was added aq. sulfuric amdi} 0. 15 ])
t he rdﬁé%lon Reszm}p’é Selection andi yoplifigation TER-SAT) Assays. The

I TM

ik PREbPIRAE Riepl SRS AP AR MRRIGEY R-saT
dvasaded m minod enodificatiakefromhe prosadure demelba& pheidUc (Brann, M. R.

d h hyl
T8 bl "ShE 2B TSt S comasE® b g s, Androgen AR
&EHJP BHlefl?tN]Hij E&fse\ge@rgiio@ﬂ%ﬁ’%l?ér%tﬁég t8'7‘()e8@A) confluence. Cells

e product which was purified by silica gel colum

cru
ohere ecnoigpanafecteduler g 10dpwith plastthg DMNAstsing Pod/fadt (Qsagen Inc.) as per

ng/gleab?ﬁggéfg%rt OR/%_‘}/ el ll%g_: 4%&%%6%?%&%%& ]by transfecting 30
?Ir%%rt%) Qﬁréc@%tog Ehd 5? 1%5?&}_511@ ofé B%@ac%sﬂals'g plaZmlriﬁDz\I& 1An receptor and

7.40 (d, J =8.0,
L’ne&@r &oﬁﬂn(ctsq usad) werk. ABnMrﬂﬁalfam exprBssioB. Gtdrs., Hélp%rs are defined as

f1g71g1111g 51@0]%&1‘?12% H}na At Ps%}éll boé]%l) llglaiéé?ew Pb%%)d}éor ligand-independent

Mﬂ%&tloﬁ% tHe Akqgc%)torl %%mdallfc%?’acﬁvatgfélN@EB@? Selfs w31%7tra§18fected for 12-
1, 125.5

3@ 18 thew tgypsdred, ard2figzenl m DMSQ. Hetzen Nzﬁﬂﬁawemw lajér thawed plated at

t t 48 Sel ect i
ARTER ol ph Wl P A QB IRk s5R aitd e Crlsowpeghen grown in a
qﬁﬁﬁ&iﬁe&%aﬁmﬁoﬁére Sakesyl AibiaftC AR ifilvb aayd. Medl£60 HeAF¥moved from
(R-SAT(tm ), was used with m nor nodifications from

tthﬁapbtasmdunakdleg@m Inticrity rveasi weashged(Br thergddiionRof B8 B-galactosidase
Patent 5,707,798 98) to scre unds_f or

éﬁﬁt@ﬁc;‘? IH?ORII?EYMéB tom%neilgﬁt(wcgr TefBp Wifh8%3 NP-40). The
A S 2“%8 e HEF oDty plale reader (Titrtek
W hatpi28 vl A IDNKe wese muplPed whmgtthd Cdrameer grograjn XEFpDBSm).

the manufacturer's protocol. R-SAT assays were

typically performed by transfecting 30 ug/bottle of
%ﬁrre&ggrﬁgoﬂgt/d@g{,&{,e of b-gal actosi dase plasmd

AT receptor and hel per constructs used were in
r"ﬁahha]l i an expression vectors. Hel pers are defined as

stgraHng—oelecutesthat—rodutate—both
| i gandcempenétent and| or | i gagEidaggependent functi pecsy
the AR receptor,  typically co-activators.| NIH3T3 cells

wer e tr@gﬁ%ﬁed for|12- 16 h hen trypgi ni zed an
frozen1| n O. Frozen cells vvestre | at er tlhawed, pl gt1ed
at 10, 000-40, 000 cel]s per well of a 96 well pI ate
cont ai hioBG3aRAg. Cel|s were tH¥n grown in a 8.1

136BG73-10 66 8.1

136BG85-2 41 7.1
156AF70-267 88 8.7
156AF11-229 44 6.8
156AF32-246 57 74
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hum di fi ed at nosphere with 5% anbient CO2 for five

days. Media was then renoved fromthe plates and
woratoge1s3gene activity was neasured by the addi p€DOSWH5/017143

t he b-gal act osi dase substrate o-nitrophenyl

b- D- gal act opyranosi de (ONPG in PBS with 5% NP-40).

The resulting colorinetric reaction was neasured in a

spectrophotonetric plate reader (Titertek Inc.) at 420

%AILM%%EO% 11‘9@&% a%ﬁ@llt‘y 5ietgstl'é§) peu.ttl& %{@g,&e‘irR& Ql%f Q}Egmsts

. /-\llUlUg(:‘ll l(:‘L(:‘p I agonr st atlrVvi
HabB683EE%EMm1natlon of in vivo act|V|ty of test
corrpounds as Androgen Receptor agonists. 116B&G33

Resul 194448 71ndfosre iesomter apenist R s} was eenistirg s.c. daily for
TAFLAGEL O Elemucn e Spld PO WEKE D0 BN s o o

(38, mglg) 3@rergdkpredts eéestxxstqnla’reepi‘opmnatesﬂ)dsamir blmag/kg, positive control)

o eReTs 866 Fise o neRgi B Bor e od B Sokeiaa ofarostate gland
5l G fnaPlesRIOSLAS RefRRCARACHHETE Mk QVGRIERIR MUk Lafler the Last dose.

measured after sacrifice that occurred 24 hours after
tHHeod wes coldwted Bl hwparimesllastibh suhtee ditensded fiae that occurred 24 hours after

TS dep P dyibOR 5 ButithyBE Sidplatife el s omalps frozen.
pl asmyo48d]! ecRedudsizhl &iﬂ?ﬁmﬁ@'@ﬂﬁ?%lafsﬁl@zl@‘ibls E;Me%ééteﬁﬁhed using an
| ut eini zi gcg hor none éqg | asma | evel s were det erm ned

g8EYIge dink zmnpahw nf ﬁmm de&Sﬁ)o&ﬁm AswezshapEps ga) manufacturer's
fr am 2s mapufacturer' s ins
Sl%ﬁ%l'uaéne az‘ge 5%11 a%’/ s g agsay Is dbagﬁ o éhe com %151 %ﬁg’%@g{l \klggﬁeled rLH and
lanﬂiﬁaledl@ﬁufw Bibtin aalfdlmde dLHURN G lintitef alb@iti of ﬂmbqbdcﬁtb antibody. A
rLH for a limted amount of rLH specific antibod A
conpayasEeRiaYidpyRaesftestipws forasgnad emphigicatinm &) ction in presence
%@El'sfu on and detection in presence of the
SubstTa ‘Results [0489] Daily s.c. adnministration
for two vveeks of 3, 10 or 30 npg/kg 116BG33 or 0.1
g/ kg testosterone propionate (TP) did not have any

on wet weight of prostate (Figure 1) or sem nal
vesi cl i gu a t [
vest ol ﬁz(a ;- td)§1| f%/ CSL@% mﬁéﬁl E(%r‘r:tgltof\ggg%? o‘i‘@ 1@ o‘f%*o lﬁlg/%g 116BG33
of 01 mg//kggest@sﬁﬂrmﬁ propoeater(6p) didatoe héﬁh%nyreé‘ﬁ:nt dmad'et welght of prostate

Toi¥ina BN oniPEERRE L eie qured fo oo Birared el T contrast
HhRy 8.cl Sflinistrafidty &f‘r%o%&ks o O B(IRBo WistdsteRfie pﬁ&fﬁbﬁét& (TP) resulted in

the potential side effect of increased sem nal” vesicle
arndgmpficant anaease ie wehaveight of pmestate 4Figore t) aut seeminalwesiele (Figure 2)

compared to vehicle. These results suggest that 116BG33 will not exhibit the potential side

=

effect of increased seminal vesicle and prostate size that is common after treatment with
testosterone.

[0490] As shown in Figure 3, upon castration, plasma levels of luteinizing
hormone are increased by about 4-5 fold. Chronic exogeneous administration (14 days) of
an AR agonist such as the testosterone propionate analog results in a dose dependent
reversal of the LH levels to levels similat to naive (non-castrated animals). Sub-cutaneous
administration of 116BG33, a potent and selective AR agonist, similarly reduces LH levels

to physiological norms. Complete reversal is evident at 30mg/kg.
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testosterone. [0490] As shown in Figure 3, upon
castration, plasma |evels of |uteinizing hornone are

w0 psassed by about 4-5 fold. Chroni c exogeneoRST/US2005/017143
adm ni stration (14 days) of an AR agoni st such as the
testosterone propionate analog results in a dose
dependent reversal of the LH levels to levels simlat
164B&GBY Reguitsn- cast rat ed ani mal s). Sub- cut aneous

oot SEu b aby? R e BeRb B LA SO re) o aoe

B@ﬁ@ﬁ%/kgiﬂffm SR A ERD SRk, praticEesibnificadQntrek@s HbgRBeRlke (Figure 4),
Results Daily subcut anegus%fs C.) gglm ni stration gf

serningk tvgq;ighe(ﬁgglgp. O and kevp})r agi mapsglss Figareq 6} st ktgssue weights as
cﬁl%pgrg % Ve %rtgesaﬁﬁ?rﬁe ?.é%bntpafsp %iﬁ?q o 5&{1 rﬂét&‘ﬁgfl of 3 mg/kg 154BG31

6 & Féﬁocﬁbf v ekl @idotiot appeaiis @ig@lﬁdﬁhﬂy raﬁe16w)vetl\msue weights. Daily
ti ssue weights as conpared to vehicle treatnen

@émmlamtmnd%f highey. dosoh ihiapd SO mEke) o1 54BRg k@?pfsr&ﬁa@ significantly
él%ér%al% R;gé;n?sl%@ (\f #%ﬁ %%?Flgsn%é Q(\?éklléi%tﬂgﬁ{ Ba‘i“IP These data suggest, as
acb e TRt the potdntial dretiegdiieeside %f&n’d ae, myféag&d oéminal vesicle and

RETSAE Si76h BBy VB, g o e Gxtdent a1 dopes Pt leedaf X of TP are
éﬁgﬁ&?t cl%%’z?cfo‘ﬁg 1&smd ﬁ@éreﬁoBP rlﬁﬂeﬁﬁzlﬁ@ rhoﬁ‘ﬁlgﬁ& YD) increased by

e effe creased sem nal vesicle and
[appmkanz&elyl 3é)fold. t (Figs4Be3 Chrenic ndmitigrasipndeniP (htg/kg, s.c. for 14
sof t | east ICDX TP. ar e..r eached. on.
280 3% 1AJE 2epiiae rertorE0 Jiid oYl I ioRs PP RGPS fitpymon-castrated
I} Qﬁ’ﬁﬁ@s qyalﬁb’acﬁlﬁiﬁfsﬁéhmibﬁ 15’4B3}341 (fl Qus ﬂd‘@eﬁilﬁ& fg]) 14 d?/s) a potent and
Chroni'c adm ni stration of ng/ kg, s.cC.
delpstive AR atganasgqnpémcedraeéqscfd@nemdant sunpIressioy quig%na LH levels, such

bt ai ned.in naive rats.(no rated aninals). Daily
glbaﬁiaﬁpglpeﬂeé’ﬁrss VasH at?\?i‘??%%s doses, s.c. for 14
days), a potent and sel ective AR agoni st, produced a
dose- dependent suppression of plasma LH | evel s, such
that a conplete reversal was evident at 10ng/ kg. WHAT
IS CLAIMED I'S: 1. A conpound represented by the
Formula (1): wherein Rl and R2 are each independently
sel ected fromthe group consisting of hydrogen, |ower
al kyl, al kenyl, al kynyl, halo, nitro, cyano, hydroxy,
am no, | ower am noal kyl, |ower al koxy, aryl,

het eroaryl, COOR4, CONRARS, NHCOR4, NHSO2R4, OCOR4,
COR4, SR4, S(OnR8, SO2NRBR9; R3 is selected fromthe
group consisting of cyano, nitro, S(OnR, Sg 2NR8R9,
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OSQ2R4, P(O (OR4) (OR5), P(O (OH) (NR4AR5), PO NR4ARSs) 2,
COOR4; ring Ais a 5- or 6-nenbered, optionally
wW@e@saiizel, partially saturated or conpl etely sBET/DS1008017143

carbocycl e or heterocycle, containing up to two

het er oat ons, sel ected fromthe group consisting

ONR6R7, O S2, S, CcOand C=S; ring Bis an
OYHATISICHABBBISt ut ed nmonocyclic or bicyclic

het erocycl e, containing up to three heteroatons,

sel ected fromthe rou co 0 R7, O SOz,
S, C= andACf‘—O§“p°VT QSWGQ?%S‘%RE‘%’P li%?ﬁi ‘and R5 are

each independently selected fregntRe group consisting
of hydrogen, cyano, optionally substituted al kyl,
optionally substituted al kenyly ngtonally substltuted
al kynyl, optionally substltuted\gyéloalkyl optionally
substi t ut ed het er ocycl yl al kyl , optionally substi t ut ed
aryl al kyl, optionally substitut Tyl , optionally
substituted heteroaryl allkyl, i 0 dtly substi t ut ed
heteroaryl; R6 and R7 are each | epéﬁdently sel ect ed
fromthe group consisting of hydgpgen, “hal o, cyano,
hydroxy, optionally substituted alkyl, optionally
subst iwhetepdl al kenyl, optionally substituted al kynyl ,
optionally substi t ut ed cycl oal kyl , optionally .
subst RugndRase @?%WGPMDQPWW Sel‘?ﬁ’&tq g P t?‘? ZEQHPsgangisting of hydrogen,

Su‘%st |u§>{t e]lé&ﬁ;é,tégjr?%d al ,Eléflrf éé’% o, | C% 2 Sutsogm%rgammoakyl lower

hiboey,0ay | hetdthityl, ME@B& mmﬂmm NESDFRIRE)COR,, COR4, SRy,
NHCOR4, OCOR4, CSR4, CSOR4, CSNRAR5, NHCSR4, OCSR4,

§(%%§OZ§B§MR5 OSC2R4, NHSCRR4; R8 and R are each

' ”dep?@dﬁ néétééte%leh%ﬁlt %fé %{ o édﬁ@lsﬁﬁ é?_yﬁﬁé' ol %(95 Rs, SO;NRgRo,

hyd rogen opti onall t|tutedak ” optionally

mmmmcommw P(O)(@HMRS') BQIG@RnRa);t, &D@ny nyl,

opti onal st |({)ut e cl oa

i
SUbst FgeLis hon tr suyaityrel ngonsly ereaibie; DALl pytpged pr completely
YA K ¥drboRle &nﬁété%cﬁl'@séohfak&ﬁg upab Qﬁv@ﬂ{dérait%iﬂs, seddtfled from the

nis an intéger from1 3; or pharmaceutically
guoppaskinsed NBRe 6 §Os,,3 zﬁn(ﬂ@ 1 CpPodrugs, or

\?\,{tq :{ :%ﬁ%%&% I,Qtptﬁgn Lsilg%tétutelg canH c%;lrbq b%ycﬁl: ﬁétg LoJc.yclg,. containing up

Thenre® Hprerbathne, seledict floniviies eiolp rdofgisthd 6f NRQR&;y(OJ $0,, S, C=0 and
t&e_t erocycl e.

3

Y; and Y, are CRgR7;

R, and Rs are each independently selected from the group consisting of hydrogen,
cyano, optionally substituted alkyl, optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted cycloalkyl, optionally substituted heterocyclylalkyl,
optionally substituted arylalkyl, optionally substituted aryl, optionally substituted
heteroarylalkyl, optionally substituted heteroaryl;

R¢ and R are each independently selected from the group consisting of hydrogen,
halo, cyano, hydroxy, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted  alkynyl, optionally substituted cycloalkyl, optionally substituted
heterocyclylalkyl, optionally substituted arylalkyl, optionally substituted aryl, optionally
substituted heteroarylalkyl, optionally substituted heteroaryl, OR4, NR4Rs, SR4, CORy,
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4. The conmpound of claim1l wherein ring B is tropane

or an optionally substituted tropane. 5. The conpound
wo@Rooshsizm 1 wherein R3 is cyano, nitro, S(O nRCDUSI0»/017143

NR8Rg. 6. The conmpound of claim1 wherein Ris cyano

or nitro. 7. The conmpound of claim1, wherein ring B

is optionally substituted wth_one qr roups
SR eEONRsRs: NHGPBap Oits E¥ity GFORpaCSHERIE. NHCSR., OCSR,,
e X tm@l substituted al koxy,
I(?S?%g\ﬁ’ar???‘y%%é‘tbl taffe“éd a )ﬁxi optional ly substituted

al kenys, an;der am&lably imlapmdieimm sdleatd iyl the @poipoealsisying of hydrogen,

hst d |, d 4 .
Sphpral S ERuRERY s Eptiorll shbiiad plkeuli SphoUR Ser s Rhted allymyl
‘%Bﬁc\;\l%[elllyg‘iggﬁ‘stﬂ?&’t é)élcgi‘lléw,p Sptinaliyh %uﬁémiﬁ’c@&' nﬂet&focﬁélfé‘laﬂayl optionally

dr oxy or A prodru
esbstityted arybedigdt thlomalljo artmtlmtedstmtefraﬂedaﬂﬁhw}dh ate or
phosphoram at e .of fq‘r?npound of claim7. 11. A
conpodrid %él?%%ﬁfgiﬂ’n? Kt he group consisting of:
3, 5- Digy %Hﬁﬁha&uﬁé&l hecepRpRt ks €Bstbrsy bindddRe hislirligs, or stereoisomers
2, 6-Di et hyl - 4- (4- ]r?:trog?phthal en- 1- yI)rmrE)hoI |%e
Ihf(rﬂole tronapht hal en- 1-yl ) -4-pyrrolidin-1-yl-piperidin

, 4- hyl |
S 5. D:%Eﬁé i % ’J{he é‘(rﬂ&‘}“td?gﬁ%p gﬁg’%’e my @gygﬁ% % ern’e, cyclohexyl or

4ylidine?2- Fydroxyethyl)plperldln- 1- yIJnaphthaIene-
l-carbonitrile, 4-(4 dr.oxymet hyl pi per.i di n-

1-yl ) Rapht e shmpeurdetaan: | Mberemn ying ﬁyaﬂbs@yshﬁb?tmcﬁcle
1-yl ht hal,
4- {3) agr o@p%}oﬁnoﬁ]b ?j‘ﬁrgp%l{rf‘nagﬂ%eﬁe‘fl cart]b0 r [ I an optionally

Substifiyted abpahien- 1- yI napht hal ene- 1- car bon| trile,

4-(3- endo droxy bi ¢

411] ?gt 58-yl ) ﬁﬁm& ?Lm%:lhwg‘@fﬁﬂ% Rii }S|é3yal’10 nitro, S(O)sRg or SO;NRgRo.
) - ene-

BEPS: eia m@xfgcp%@cll B 1 \ohfeh B ¥l ohBRPBI At

H- I m dazol -Theydojpbhyd aficlam) 1 Swharaini m}gBo$ 8ptortb]ly subsBityted with one
TR bl e OO ] oo 06 o105 g, by
%bll&@a@iy dupalian@- RGP APtibhdllyesubbiyitfAChk Al bfffenally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aminoalkyl, and NHCOR4.
8. The compound of claim 1, wherein ring B is optionally substituted with one
or more hydroxy groups.
9. The compound of claim 1, wherein R¢ or Ry is hydroxy or alkyl.
10. A prodrug ester, carbonate, carbamate, sulfate, phosphate or
phosphoramidate of a compound of claim 7.
11. A compound selected from the group consisting of:
3,5-Dimethyl-4-(4-nitronaphthalen-1-yl)piperidine,
2,6-Dimethyl-4-(4-nitronaphthalen-1-yl)morpholine,
1-(4-Nitronaphthalen-1-yl)-4-pyrrolidin-1-yl-piperidine,
4-Methyl-4-(4-nitronaphthalen-1-yl)piperidine,
2,5-Dimethyl-4-(4-nitronaphthalen-1-yl)pyrrolidine,
4-[4-(2-Hydroxyethyl)piperidin-1-ylnaphthalene-1-carbonitrile,
4-(4-Hydroxymethylpiperidin-1-yl)naphthalene-1-carbonitrile,
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4-[ 3-(2- Mof
hol i n- 4-yl et hyl am no) - 8- azabi cycl o[ 3. 2. 1] oct - 8-yl ] naph
wo babsarsel carbonitrile, di hydrochloride, MethoRGEHUS1008017143
aci d end- 8- (4-cyanonapht hal en- 1-yl)-8-azabicycl o[ 3
.2. 1loct-3-yl ester, 3-Mrpholin-4-ylpropionic acid /
<i 0- 8- (4- cyanonapht hal en-1 -y

1) - 8-
azabi é;ﬂéf@@@%%@ﬂn‘éﬂ@ﬁlaﬂﬁéﬁ?&h}?ﬁﬁbﬁéﬁﬁ]@ri de,

3-(4-Gt ' i N~- C i
o 5o R RBSLAR Tt ARG, Bt
azabi aymiraflidinz] -Jlmehthdleye-1amttemitriteydr ochl or i de,

2”‘? o?tg?( IZ‘;;1’%Trijﬁ}gi1r‘i‘§’r|%;"lé)‘géé\ffb('%‘1‘631}’?3L’?§,.|2)1,]<gc_t-8-y1)naphthalene-1-carbonitrile,

azabi gy@l@iég.%z%ﬂé&fcﬁd [32Y11084-FhnapBMie - Sfbiirile,

Chl or oacet’i ¢ ac

en<f 048(3([2-@y&hidagtidhg) atlmylimino) -8azabiapélohdc2 . bJost-2-yljnephthalene-1-
t_g_%il .es(iiﬁr {)\@f .holin-4-ylacetic acid

errbapiiige dbydracitdsht hal en | - yI ) - 8- azabi cycl o[ 3. 2. 1] oc

t- 3- M [3a8hBloholMRERG RN IS azdni g/_éﬁ)mb.-1}oafllggfa?ﬁ5ﬁmran@1-

enJo- 8-(4- Cyanonapht hal en-"1 -yl) azabi cyc 1] oct

carBowitrileshysirochirifieochl or i de,

(ef]r\] Et gy[%%%éﬁéhﬁ%%f)ﬁé%g eti | osgﬁgfzi_agi_cyclo[&z1]oct-8-y1]naphthalene-1-

2#BBhieye! @hydrdeibRad,- 3-yI ester, di hydrochlori de,

Di et hyl am noacetic acid ,

e" ¢ ?0Methoxyageiivo rigishtardpSnrexypnonaphthalen: tybidpzbiyalpbt2.1]oct-3-yl
t- 3-yl ester, hydrochloride, Succinic acid nono

M- [ 8- (4-cyanonar ht hal en-1 -yl ) -8-azabi cycl o[ 3. 2. 1] oc

t - 3- yBlMefhelin-4Tylpfdpisaioacet i acidci d  endo-8-(4-cyanonaphthalen-1-yl)-8-
enJo- 8- (4- cyanonapht hal en-1 -yl )-8-azabicyclo[3 . 2.

33paqyc gy.[z.lxjoct%-yl ester, hydrochloride,

est er Pfel(ﬁ(eﬁrly]@g)r%g%ﬁ%_?%)%reﬁﬁ&ﬁ@b' Cyegd ol ?bna’o-%l@%y'aﬁéﬁ’ép}lﬂﬁlen-l-yl)-8—

pht ha

abdbidydidly angoaphyirstegmyidroch)orileaz abi cycl of 3. 2. 1] oct - 3-
yl]1-2-(4-ethyl piperazin-lyl) acetam de,

di hy dPdiseidmigopepiesichan-  1-851dapht h4"dad-(4-cyanonaphthalen-1-yl)-8-

- b bHrinl&.3- -és%,fh- L JERi I6;2,5-dihydropyrrol-
%?%Jr%gg%?hg{)gneﬁl s ?g‘bdr?t rile, _
4- ((i DhicteRietiny | amidro neiba8-@yeyapbnaphthalenyl-yDepimabilyelofs.2.1]oct-3-yl
1-carbonitrile,
ester,

Morpholin-4-ylacetic acid endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-
3-yl ester, hydrochloride,

Imidazol-1-ylacetic acid endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-
3-yl1 ester, hydrochloride,

(4-Ethylpiperazin-1-yl)acetic acid endo-8-(4-cyanonaphthalen-1-yl)-8-
azabicyclo[3.2.1]oct-3-yl ester, dihydrochloride,

Diethylaminoacetic acid endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-
3-yl ester, hydrochloride,

Succinic acid mono endo-[8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl]
ester,

Trifluoroacetic acid endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl

ester,
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4- ( 3- Endo- hydr oxy- 3- exo- et hyl - 8- azabi cycl o [ 3. 2. 1]
oct - 8-yl ) napht hal ene- 1- carbonitrile,

Wd2{03A&33dD- hydr oxy- 3- e PCT/US2005/017143
; 0- propyl - 8-azabi cycl o[ 3. 2. 1] oct-8-yl )napritlial ene-lc
arbonitrile,

4- (e" Jo- Spi ro[ 8-azabi cycl of 3. 2. 1]] octane-3,2' -oxiran] -8
- y| ) ndplende-d-Madoky-8rdzabicydlo]3e. 1]oct-8- yl)naphthalene-l -carbonitrile,

] oct ?&%g&?ﬁﬁg EF}S’“] jf%o"‘%%ﬂ‘i\fﬁ Zalz]ab' fﬁﬁ 5 é%?tﬁylplperazm-l-

q?aaetﬁﬁmeSdlwd@ymaﬁa@pht hal en- 1-yl)-8-azabicycl o[ 3
1] oct-3 ester 3-

: 0- wdlréze@pas lazlamléwprtf—[ cgrbonigéle, 8-yl ) napl i t hal ene- |
. Caerg{(]@twgﬁethyl %’5 dll%drocgyrfoé [13y l%n aﬂfcha eng y(fa)‘rb aptﬁ]tkh al e

ne- | - claf(RpDifhehyleminomethylpyrrolidin-1-yl)naphthalene-1-carbonitrile,

15) -1 - ht hal | -yl 2-
E: §Z:| Gg}e@%anongﬁgy-t -ego ?rg?_ﬂ;@ébq)tzg J(chIrygloBdé r11]eoct 8Cyall)napht%‘/1alene 1-

%grzjé %‘]\zl fct - 2- en- 8- yI ) napht hal ene- 1-carbonitrile,
abi cycl o[ 3. 2. 1] oct - 8-yl ) napht hal ene-1 -carbonitr

ile, :BlpdayafrfdoLhy«lmxy—%e;;d-pmpybs-ambctcwm[6I.2.1]oct—8—y1)naphtha1ene—1-
g}i@ 4- cyanonapht hal en- 1-yl)-
P’é‘i} to[3.2. 1] oct-3-yl ester, furmrate 3-1 mi dazol -

1 yl - RL @Rl&: @Bﬁo@éﬁbﬁ?&@fﬁ%ﬁbc&ﬁ@@%@ﬁﬂéﬂ]% -§Dnaphthalene-1-

1-yl)-8- azabicyclo[ 372 ester,” fumarate,
3m@pnmmbl 1-yl- proplonlc acid
e"Jo- 8 4- cyano- na n
azabi cyér%?%‘? nﬁn&ﬁvﬁg fo @yﬂ%@ S trehicypigl3-2- Loct-8-ynaphthalene-1-
4afbdnivlchy! - 8- azablcyclo[3 2. 1] oct - 8-yl ) napht hal ene- | -
carbonitrile, E _ .
21 o- 8 A Mitropanasiep Aeiflal an-3-(Ayeyangnaphtisileny LybrSBazabidyele(3.2.1]oct-3-yl
s% di hydrogen phosphate, 4-(2-Methyl pi peridin-
f2 T)naphthalene- 1-carbonitrile,

I4- Eg gly(arw@@j?drbﬁ%-erazhblwcm Qer]bmalg})ﬁa;ﬁmmmt-eirbemmle
uor opl peri di n- -
L o ooy By Brgber ol ol oo Y mebthstenst -rerbrRifie,

| ene- | oC o]

2 exo. (.E)S? {E’ Q&afé%ﬂo hﬁthﬁ]%éﬂ 1 glﬂdﬂfol ‘a&eéZ-g%ﬂg?%ylﬁ aé:}d met] 1 ester
abi Cydl-((BEBzab.chchiﬁB QHﬂodtJZ-erLS yl)naphthalene—l carbomtnle

i V-di me t ha I onam _de, f

7zJ0- ieyelol 2 bedirvinaphihslens drapbemtrilg, oct - 8- y1 )
za?gt P/gﬂt’}ﬁrﬁﬁldéﬁ gl zﬁg’%c]ﬁ&?lk €, h%g&‘&cm or i 4¢p8-(4-cyanonaphthalen-1-y1)-8-
h]zain¢ycﬂ>[éﬂ-1&ecytl-3 yqustdrhﬁlhmrzee, l-carbonitrile,
3-Imidazol-1-yl-propionic acid endo-8-(4-cyanonaphthalen-1-yl)-8-
azabicyclo[3.2.1]oct-3-yl ester, fumarate,
3-Pyrazol-1-yl-propionic acid endo-8-(4-cyano-naphthalen-1-yl)-8-
azabicyclo[3.2.1]oct-3-yl ester, fumarate,
4-(2-Methyl-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-carbonitrile,
Endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl dihydrogen
phosphate,
4-(2-Methylpiperidin-1-yl)naphthalene-1-carbonitrile,
1-(4-Cyanonaphthalen-1-yl)piperidine-3-carbonitrile,
4-(3-Fluoropiperidin-1-yl)naphthalene-1-carbonitrile,
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5-Nitro-8-pyrrolidin- 1-yl-quinoline, hydrochloride,
1-(4-Nitro-5,6,7,8-tetrahydronapht hal en-
wda:z20os) et ol i di ne, PCT/US2005/017143
8-Nitro-5-pyrrolidin-I-yl-isoquinoline, 5-Pyrrolidin-
1-yl - qunol i ne- 8- carbonitri I e 3- Pi per azi n-
1-ylpro | onic acid e"cf %11 nonapht hal en- 1-
a

8-
2 2b} yEI-3pehiorciqlads L Gelarseiair fobiloride,
3’0[ g' (%42%31?1{) %ﬁ'f ﬁﬁﬂtﬁ‘&l}ﬁ ?]}ﬁ’f g@hr%]i&dr%%/% -azabicyclo[3.2.1]oct-3-yl]-
a¥, Abdimeth yddtBarzsdlfominide, y | est er, fumarate,

2n((‘jg g-&k@%ﬁ%ﬁgﬁ%;&ggﬁgEQS %z_a%gc)ygfo?g 2.1 <|)c% Sa}(/:IBnaphthalene-l-
%da%b}%ﬁwgﬁlg},&ggmghge 2.1]oct-3-yl ester, difumarate,

pi perazin- 1-yl)propionic aC|d

e" Jo- 8-(4Meftah@ragpbichelbBr2. 1 Toety P en S-wysphthatene{1 -carbonitrile,

3.2.1 - 3.yl i f. d.

2 O Rt B Bt oyt brod85d8 ey o 3. 2. 11 0
ct - 8- VI-{NRRRS-b 3Bl ES estlab pdBRPHKA L1 -y OFeRAher | de. 12,
A conpound sel ected fromthe group “consi sting of:

4- Vet HyNitrp- éqmymOhdmnIauhtsh@hewmel yl ) pi peri di ne,
nltron hthal.en-1-yl)pyrrolidine,

421 gl r?eﬁgfr idij- 1y’ﬁnqélblhqlﬁ181 SYARRORITG) | o gri | e,

4- (3- & Pi@eﬂiﬂf-p&l@&pl@ﬁ@bl cycl gli@. 2. 1] ogildo®-yd-syaphighalen-1-yi)-8-
ene-|-carbonitrile, 54 Et hyl pi per azi n-
PzehisysielgiZohpet-3yl epter, 1hydrochlor1de

ZZZ'b,OE;yEEf é?%?f%%%s’b IU)'/I bﬁ%I%P%ln}C achr P F4 %yanonaphthalen— -yl)-8-

Jzidiegdig{B @ JocuB-9héstut] mna@atd,
enJo- 8-&4 cyanonapht hal en-1 - -
azabi cyGrBethyl ﬂnwygowmésﬂé@ropwm €l o'ad-(4-cyanonaphthalen-1-

I I ht hal -
DR R i S A g ) ool e

0- et Wy(4-Bletimiipayzihdl ﬁ)ﬁoﬂlbnmt adld ytndoapiit-bydnenaphithalen-1-yl)-8-aza-

b | 4-(3-e"r.fo-hyd - 3-¢€;
gé’ﬁfi%)?l %"%&zﬂéﬁs eé{%‘?’?% o gct g yl ) napht hal ene- 1-
car boni 3thlegh lfrnﬁ@mfethgf@%g‘{‘@'dfcﬁ;[y% 7B H&lb‘fé 8[1304-8-yl)naphthalene-1-

1] oct ane- 3, 2'- oxi ran] - 8- yI") napht hal e
carbloottrite; hychpchlonde

12. A compound selected from the group consisting of:

4-Methyl-4-(4-nitronaphthalen-1-yl)piperidine,
2,5-Dimethyl-4-(4-nitronaphthalen-1-yl)pyrrolidine,
4-Piperidin-1-ylnaphthalene-1-carbonitrile,
4-(3-endo-Hydroxy-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-carbonitrile,
3-(4-Ethylpiperazin-1-yl)propionic =~ acid  endo-8-(4-cyanonaphthalen-1-yl)-8-
azabicyclo[3.2.1]oct-3-yl ester, hydrochloride,
3-Diethylaminopropionic acid endo-8-(4-cyanonaphthalen-1-y1)-8-
azabicyclo[3.2.1]oct-3-yl ester, hydrochloride,
4-(2,5-Dimethyl-2,5-dihydropyrrol-1-yl)naphthalene-1-carbonitrile,
4-(3-Endo-hydroxy-3-exo-methyl-8-azabicyclo[3.2.1]oct-8-y)naphthalene-1-

carbonitrile,

- 121 -



4- (8- Azabi cycl o[ 3. 2. 1] oct - 2- en- 8-yl ) napht hal ene-1 -carb
onitrile, 4-(8-Azabicyclo[3 .2.

wat@stiiBeyl ) napht hal ene- 1-carbonitrile, PCT/US2005/017143
4- (2- Met hyl - 8-azabi cycl o[ 3. 2. 1] oct - 8-yl ) napht hal ene- | -
carbonitrile, 4-(2-Methylpiperidin- 1-yl)naphthal ene-
l-carbonitrile, 4-(7-Azabicyclo

2.2,
1] ha A epip Gt Engerons K pBR Il & Ligsriodimaghibalsne-1-

nrlﬁjgl-nﬁrflla’r oxy- 3- exo- net hyl - 8- azabi cycl o[ 3. 2. 1] oct-8-yl)

napht BakmfeSpiceBraabitydlb[8,2. hipcaneBJ26boxide - 8ayighaphthalene-1-
%3 Met hyl - 8- azabi cycl o[ 3. 2. 1] oct - 2- en- 8-yl ) napht hal e

fEbPLiEEEnONi trile. 13. A conpound sel ected fromthe

gr OUD c(@']@iaﬂck@ﬁ([fﬁ l]oct-2 en-8 y2naphthalene—l -carbonitrile,

anonapht hal'en=1-yl) pi p di ne- 3-carboxylic acid
d| et hm(ﬁmmbmyclo[S 2.1]oct-8-yl)naphthalene-1-carbonitrile,

RESR ARSI A A i B S et T
4-(3 ngl\%ﬂﬁ?ﬂﬁwdﬁi-v%ﬂ)'n%lﬁhalénw hadBhidmal ene-

1-carbonitri | pi peridin-
1-yl) ﬁd@hﬂrabioe'n]@p 1—1 &impbamlmphtbalene-l -carbonitrile hydrochloride,

4-(4- g‘}’o(g[é’ 1;% reorxly -meﬁly) %aa%lelg%lgﬁ% 1]oct-8-yl)naphthalene-1-

1-car

hatﬁém@ﬂ@ﬂ%%ﬂhﬂdiﬂieemd yl ) pi peri di ne- 4-carboxylic acid
am de, N-[1-(4-Cyanonapht hal en- 1y|))@gyrrolld|n 3-vyl

|
- - rre14f(9+M@téyh&1aa@wwlq[élmﬁﬁt%w arvilmaphthalens- &110ﬂrb0mt1]'ﬂe-

1-yl ) napht

4 {2) BB i v ER R Ll bk rup copigine of

1-car bc(m@yalnbﬁaphﬁrade(rﬁ) -yDpipyddiaxp-caebdxylip yeidatiétylamide,
1-yl)napht hal ene- 1-carbonitrile

4- Pyr AdANdRDaRhihalers hyWRmsHEwe: %%Wuclaeldaﬁéhsd cichy!
est er 4- (ﬁﬂl‘bﬁé’ﬂ}hﬂlé}l 135,1)}11{5@@]1{11@& ene- 1-carboxylic

4 (3 Rr(B 1y dxoxyn hdpiperidinel - Baphilblanet -8aponitrdpht hal en

4- (303;(5@‘3%@ P%? Chl@é@?ﬁkcﬁrbﬂ“&? 8-yl ) napht ha

| ene- -
1T, (RO e in T AL Ecatbonitile & 11 oot - 8-y

| ] napht(Al yenendphthabemnl -yh)piperidine-4-carboxylic acid amide,

Py O s S e Nt b e L L

hydr 0ghB abiinféehylaminopyrrolidin-1-yl)naphthalene-1-carbonitrile,
4-(2,6-Dimethylmorpholin-4-yl)naphthalene-1-carbonitrile,
4-((S)-2-Hydroxymethylpyrrolidin-1-yl)naphthalene-1-carbonitrile,
4-Pyrrolidin-1-ylnaphthalene-1-carboxylic acid ethyl ester,
4-Pyrrolidin-1-ylnaphthalene-1-carboxylic acid,
4-(3-Propylamino-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-carbonitrile,

hydrochloride,
4-(3-Dimethylamino-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-carbonitrile,

hydrochloride,
4-[3-(3-Hydroxypropylamino)-8-azabicyclo[3.2.1]oct-8-ylJnaphthalene-1-

carbonitrile, hydrochloride,
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4- (3- Cycl opropyl am no- 8-azabi cycl o[ 3. 2. 1] oct - 8-yl ) naph
t hal ene-| -carbonitrile, hydrochloride,

wa2(¢034(36Di et hyl ami noet hyl am no) - 8- azabi cycl oPGI/BESD)HE17143
t-8-yl ] napht hal ene-| carbonitrile, dihydrochloride,
4-{3-[ (Furan-2-yl net hyl )am no] - 8- azabi cycl o[ 3. 2. 1] oct -
8-yl } napht hal ene-1 carbonitrile, hydrochloride,

4-1 3- [ PBy@ihoxtyirnimnyByanbiavold Zablapr &y nefhthalenst bearbonitrile,

j{f ?@%b%ﬁﬁght hal ene-| carbonitrile, dihydrochloride,
M A Sopr opoxyet hyl am no) - 8- azabi cycl 0[ 3. 2. 1] oct-8

- yI ] napBitbpdiesepylaaitocsratavidyelo] hpdl e s dinapathatené-1-carbonitrile,
1, 4- Di oxa- 8-azaspiro[ 4. 5] dec-8-yl)napht hal ene-

hydwehlgrreri | e, 4- (3- Hydr oxyi mi no- 8- azabi cycl o[ 3 . 2.

1] oct 48=yb) = carbe Nl Q. 1.
3. Chl g%p@o%%ﬁﬁgg{&gﬂlyﬂarﬁ%m Qiatbﬁéycﬁ)[all]oct 8-yl]naphthalene-1

ZarbSnitdlecydibpdmoeldbtibal en- 1 -yl ) - 8- azabi cycl o[ 3. 2. 1] oct - 3

-1- z: ) %Z{%i{(ﬁqué_g- 3y1n%tlgg)%glra«%§l-g¥agcgflcio%9 1]oct-8-yl}naphthalene-1-
45163z B']%L(H%J}Fé)ﬁ&- e7?Jo- hydr oxy- 8- azabi cycl o[ 3. 2. 1] oc
t- 8-§ﬁfn’ap t ha

ene-| carbonitrile,
Lt hat ene- o car bant 111 6 (1 6 v oene
. 2. 1] oct -.8- a al ene- 1-carbonitrile, '
Seoamae AR one
-yl) - 2&»[?:ﬁdlﬁéﬁ%&by%{}&[a%ﬁﬁo)liJﬁ@ﬂﬁ@%ﬁf{?.??l%&@iyﬂ]ﬁa%hﬁﬁle%e-1-
tert-butyl ester,
garppnitilesmydrochiorBleaz abi cycl o[ 2. 2. 1] hept - 2- yl ) napht hal e

ne-| - boni trid e hydr, ard .
ae 1 (18 gE Bl BB Wnaphihalone-earbomifrde,, 11
ept - 2-4yBIMpdbky1alien8-a.E5ERIG[BI 11b&-8-yl)naphthalene-1-carbonitrile,
4-((1"S 345)-5-Acetyl -2, 5-di azabi cyc?,o f 2. 13hept _'Z_Yl
) naphBHaltlerppropiee 1eidh erdor&(4-cyanonaphtha en-1-yl)-8-azabicyclo[3.2.1]oct-3-
ﬁrI L{t&r S, 45) - 5- (2- Hydr oxyet hyl ) - 2, 5- di azabi cycl o[ 2. 2. 1]

ept-2-yl ] napht hal ene-1 carbonitrile,

4- ( ( 13+(8,49itydMatypyirel2dib-1dyipmphihalent-afrbbnititept - 2- y1 )
napht hal ene-| -carbonitril e hydrochl ori de

4- ( 3- ArPregoSithtbidcgidp dpdroxy1§-gebicyelply Ad it Saylyehihaene-1-
%y ?o?ﬁ%%i?&e,Z-Chloro-iV—[8-(4-cyanonapIithalen-l-yl)
- 8- azdHBaRdll 8[| Biokad-ReydethghB-akcetya8radahicyieya] B Aclbair§-gdidnaphthalene-
1-carbonitrile,
(15,4S5)-5-(4-Cyanonaphthalen-1-yl)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylic
acid tert-butyl ester,
4-((18,4S5)-2,5-Diazabicyclo[2.2.1]hept-2-y)naphthalene-1-carbonitrile
hydrochloride,
4-[(18,4S5)-5-(Methoxyacetyl)-2,5-diazabicyclo[2.2.1 hept-2-yljnaphthalene-1-
carbonitrile,
4-((18,4S5)-5-Acetyl-2,5-diazabicyclo[2.2.1]hept-2-yl)naphthalene-1-carbonitrile,
4-[(18,4S5)-5-(2-Hydroxyethyl)-2,5-diazabicyclo[2.2.1]hept-2-yl|naphthalene-1-
carbonitrile,
4-((18,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1 hept-2-yl)naphthalene- 1-carbonitrile
hydrochloride,
4-(3-Amino-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-carbonitrile, hydrochloride,
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JV- [ 8- (4- Cyanonapht hal en-1 -yl)-8-azabicyclo[3 . 2.
[ Joct-3-yl]-2- diethyl am noacetam de, hydrochl ori de,
wQ20panmset hyl enJo- 8- (4- cyanonapht hal en- | PCT/US2005/017143
-yl )-8-azabicyclo[3 .2. 1]oct-3-yl N
Ndi i sopropyl am dophosphat e,
EwJo- 8- (4- cyanonapht hal en- 1 -yl ) azabi cycl o] 3. 2. 1] oct
- 3-yl ZFébIlpmgé’r{8N4Nd’iali1%phbendnYlﬂ'§pﬂi@@ﬁﬁé@@ .1]oct-3-ylJacetamide,
%1- él% @ﬁ n| tronapht hal en- 1-yl)pyrrolidine,
)’/’ 8 r|de 1- (4,5 ,7-Trinitronapht hal en-
1- yl) py[8-¢d- cs;larmqaapﬁtmemtmpsiadﬁ)icﬁi@eannoét=aoylf]ml i di n-
1-yl napht hal ene- 1-carbonitrile, hydrochloride,
Ahqﬂwlaramoamﬁamlﬁﬁtha?ﬁwmeene- 1,3-dicarbonitrile,
hydr o RN : oy g
1 o B0 Py epdori eypropptibalens oy Sazabicyelo[3 2 Joct 3yl NN

layisspacpylaniddgkosphiygy r ol i di n- 1-yl napht hal ene-
1-sul foni c acid,

[ 4- ( PrABtS-drqvaponapphatsir D heaebisyplghba psiP ol acilydrogen  NA-
?%}%ﬂéyé r%ﬁ(ﬁpgqslph?/tle) napht hal en-1 -yl ] phosphoni ¢ aci d

monoeth@lA- Bﬁﬁﬁfoﬂaph@h(albnl\klvhlamldlm&; hydmalplhnﬂal en-

i' L”ylf Lﬁy@rSO Jé n.ﬁmna h&lPX cprrroﬁ‘idlneyh})cﬂ 1"11(? len-1-yl]

[ 8- (42%1&)@9{1 Al &mml)ﬁthﬁe@eza*em%ﬁiu%%?dra&msﬁde? y
| ]urea, yl carbani c acid

e g do- l@meQisdanéf}éﬂpﬁphﬁalm-1I,3-910)1Lb@nﬁlz]@bhﬂ%rg¢ld{>@d62 1] oct
Lo el i Rt e R ha e 'Oad%'ydr 02

- PYT i diPyrroliidyd-) ﬂﬁléh@ﬂ'sﬂfoﬁﬂ-féwﬂl trile, 4-(8-0Oxo-I
568tetrahd H4I—I—15rrethanopyr|do

1, 2ha] HPpydid dfl)ilthth?]leljlﬂ?qd]ﬁhQéwm acid é@ﬂlﬁfb?ﬁt@fsi le,
4-T :
4 (4 BRI b BT oo b 0 bbb st

1-car llo(ﬂl-MétHaﬁesquﬁﬂn@mhalén-ny@@yhohdm& 8-triaza-spiro
[4. 5]de08yl apht hal ene- 1-carbonitrile,
4- ( 4- BEkBwYel llﬂrérﬁflhiaﬁhth&]ﬁw1)ﬂbﬁ9if9ﬁ1&|aéﬂémlde

1-car j
1-yl )igghhtgﬁ)y*i%}agerl %I neﬁg%cargkg Eir:?'(la‘],mt yllurea,
4- ( ( SDidethWchrieayio cicahyrtfood quynmnhplnhéaely-ﬂ JybppHatdiad yehe 3.2.1]oct-3-
-l -carbonitri le, 4-(6-Methoxy-3, 4-dihydro-|
Y €8¢ nol i n- 2-yl ) napht hal ene-1-carbonitril e, 4- (9- Hydr

We

(33, TR e Db epgonivile
4-(3, 6-D1hydro 2H—pyr1d1n— -yl)naphthalene-1- carbonltrlle
4-(8-Oxo0-1,5,6,8-tetrahydro-2H,4H-1,5-methanopyrido[ 1,2-a][1,5]diazocin-3-

yl)naphthalene-1-carbonitrile,
4-Thiomorpholin-4-ylnaphthalene-1-carbonitrile,
4-(4-Benzyl-4-hydroxypiperidin-1-yl)naphthalene-1-carbonitrile,
4-(4-Oxo-1-phenyl-1,3,8-triaza-spiro[4.5]dec-8-yl)naphthalene-1-carbonitrile,
4-(4-Benzoylpiperidin-1-yl)naphthalene- 1-carbonitrile,
1-(4-Cyanonaphthalen-1-yl)4-phenylpiperidine-4-carbonitrile,
4-((S)-4a-Hydroxyoctahydroisoquinolin-2-yl)naphthalene-1-carbonitrile,
4-(6-Methoxy-3,4-dihydro-1H-isoquinolin-2-yl)naphthalene- 1-carbonitrile,
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4-[ 3- exo- (4- et hyl pi perazin-| -yl nethyl)-3-enc?o-1iydrox
y- 8- azabi cycl o[ 3. 2. 1] oct - 8- yl ] napht hal ene-
wa2@anboeitril e, PCT/US2005/017143
4-(3-enc?o-|iydroxy-3-exo-|iydroxynethyl-8-azabicyc|o[
2.1]oct-8-yl)naphtrial ene- 1l-carbonitrile,
4 (3 ent / o- Hydr oxy- 3-exo-{[2- (I ..
H i midd@z8ydmpyyylet, I&ﬁﬁhﬁbii‘,ké{lwb}cy%‘-o[%%-AB}"E‘;'/%V%’[‘%’WE‘.“"“'1'
aloctt yI ) napht hal ene-1 -carbonitrile,
(°§1 Jo- Hydr oxy- 3- exo- met hoxynet hyl - 8- azabi cycl o{
1] 00t-FBeph-(nchyipipetazitel-ylmethy pSrindpitlydroxy-8- _azabicyclo[3.2.1]oct-8-
- Br ono- 4- Eyrrol ( dj n-1-yl napht hal ene-1 -carbonitrile,
yﬁ]}@?@éﬁ%‘?‘ = brono- 4- pyrrolidin-

1-ylng ok {rhnbify]1-8asi B 20§ oct-8-yl)naphthalene-
4- (8 aspl r@?ﬁ @%3%% ll}19yl )%Igph hal ene@}lwkf:[ar bgnl trlyl)e P
earponiileci d

e3J§| 8— (4@%yﬁy8r%§§ @t_ei}%I ﬁE (1H: n&dazoﬁ&ﬁ?etﬁ%gﬁqﬂloﬁ)’mg‘fh} }og:t
a‘&a&%y@f@l&%ijﬁ%ﬂ@%ﬁp@ﬁﬁéﬁeﬁy@bl‘%l%trﬂe1] oct - 8-yl ) napht hal

i”?s bitbeminbylirosy & eoonHharongi-trabiopialbpd Joectfr duephthalenc-

rﬁ Eht hal ene-| carbonitrile,
egho @fﬁ onapht hal en-1 -yl ) -8-azabi cycl o[ 3. 2. 1] oct - 2- en

e- 2- CABRONY 14 idéh- 'If@‘lﬁh%ﬁht}ﬁb‘ehel’lrcarbomtnle hydrochloride and 6-bromo-

8- (4- Cyanonapht hal en ) - 8- azabi clo[3 2.
4 pmolahe-lzylnwlﬁbalm-bc P@mﬁé{ Ci’iq

ghg ﬁa%‘-lggr oxgp&%ﬁgnge? ﬁﬁgﬁbﬁ?ﬁﬁf;ﬁ%% c%%ﬁunﬁﬁie 2-en- 8-yl )na

, 55) - ReBE0 26 dniy-884{ yanyrephihaloht hpl) Srazabighdlop.2.1]oct-3-yl ester,
2;? 2}2 %f—:l\ge[ﬂslﬁ?bg)]gg S A e 213 4 SRS h B Y barbonitrile,

, 55 1-
2, Aot sl ol

@M@nﬁﬂé4 cyanonapht hal en-1-yl) - 8-azabi cycl o[ 3. 2. 1] oct

en;jo &.IEIQ ﬁy@éﬁ%ﬁgﬁh &%-qza@{é lgﬁé& i@%{g ?’e?lg%dvyaibof]yhc acid methyl

- di i sopropyl am dophosphat e, 2- Cyanoet hyl et hyl
?fb 8- (4- cyanonapht hal en-1 -yl )-8-azabi cycl o[ 3. 2. 1] 0
- 3 yl S-Qh@phaﬂI@hE&aprH ﬁ)&mbmydy%hmwh&@ﬁquyhc amd methyl
ésyér) 8-azabi cycl o[ 3. 2. 1] oct - 3-yl hydrogen phosphat e,
4-(2-Hydroxymethyl-8-azabicyclo[3.2.1 Joct-2-en-8-yl)naphthalene-1-carbonitrile,
(1R,2R,3S,5S)-3-Benzoyloxy—8-(4-cyanonaphthalen-1—yl)—8-
azabicyclo[3.2.1]octane-2-carboxylic acid methyl ester,
(1R,2R,3S,5S)—4—(3-Hydroxy-z-hydroxymethyl-8-azabicyclo[3.2.1]0ct—8-
yl)naphthalene-1-carbonitrile,
2-Cyanoethyl endo—8-(4-cyanonaphthalen—1-yl)-8-azabicyclo[3.2.1]0ct—3—y1 N,N-
diisopropylamidophosphite,
2-Cyanoethyl endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2. 1]oct-3-yl
diisopropylamidophosphate,
2-Cyanoethyl ethyl endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl
phosphate,
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Bi s(2-cyanoet hyl) e Jo-8-(4-cyanonapht hal en-

1-yl)-8-azabicyclo[3 .2. 1]oct-3-yl phosphate,
WQ20panset hyl PCT/US2005/017143

e"rfo-8-(4-cyanonapht hal en-1-yl)-8-azabi cycl o[ 3. 2. 1] oc

t;js-yl phenyl phosphate,

ndo- 8- (4- cyanonapht hal en I abl c -

3-yl ‘% hyi emﬁd@@ﬁar&%glﬁh%?% 116 Basityeldts fodt

@lio[sﬁl} - cyanonapht hal en-

8- azabi cyclo[3.2.1]oct-3-yl]acetam de, 3-Chloro-
- [ 8- (Bis@yeyumoathlyhhal endd-8x# )cy&lcmzlaﬂdh@lymloili&gzaza_l?lgmlo[é 2.1]oct-3-yl
yl ] pr opanam de,
Pf[oépleaieacyanonapht hal en-1 -yl )-8-azabi cycl o[ 3. 2. 1] oct - 3-
é: ]hyg% < ra}lﬁ%é}’]?{ylpé;%[@@ -Bydn¥bhaphi&a N3 8lezabicyclo[3.2.1]oct-3-yl phenyl
p]r[cﬁp]@ate Cyanonapht hal en-1 -yl ) - 8- azabi cycl o[ 3.2.1] oct - 3-

|V- [ @@%-%ﬁé%&%ﬁp hf?lg]r‘llq g?)azgal c&i% Cy ?5111—%95 ﬂheny(l hydrogen

ghdéb]]‘ 8- (I Hinidazol -1yl ) propanam de hydrochl ori de,
[ 8- (4-'Cyanonar ht hal en- | - - 8- azabi Cild ogs 2. 1] oct - 3-
yl ] - 2N-[Be(tHeyayatenbthglendey: a@@blcyclo[3 1]oc -yl]acetarmde

|e£ g;‘; | 3% non%JI'[\% Iaf‘ | ea%oha%tl)lﬁérp ?r}}l)dé Qféb%cﬁﬁ{[?‘éxl%ét% ﬁ%ﬂpanarmde

| - ( 3 ﬁy[fﬂf(ﬂf@ﬁﬁéﬂ@hﬁhﬁ}eh y¥1)8i 2ebicdilos- 31 oat-Bykly3{4-cthylpiperazin-1-
I/H)Prenal@}laﬁ@rﬁ’élbﬁlﬂfmmet -yl ) pi peri di n- 3- yhnet hyl ] car bam

e ac gbeal
4- (3 4 & "‘E’B{‘%Jhﬁlgaﬁéunguf |"Y1) %a)blcgp]ﬁ&%]léoncé 31 1%: g? bonitr

dﬂefhylammoproplonamme , hydrochloride,
o NSt RO R PBET P ot IS A5 o1
%[)%Jg% EQ{:}% @hloﬁd arbonitrile hydrochl ori de,

m

nonet yI pi peridin-1-yl) napht hal ene-1| -ca
r boni Ni‘-[8l-(d (Elymhbnqﬂiﬂmiéﬂdbyl) -8-azabicyclo[3.2.1]oct-3-yl]-2-
L -(4- napht hal en-1-yl) pi peri di ne- 3- car boxam de,
fethaxygt Q)?@%?IB cycl ohexyl ami no) napht hal ene-

1- car hgRicyahbsaphitRidian EQMh6-3a%ibxylic acid ethyl ester,
tran5- g Aycyarll)onapht hgﬁglk | -yl am no) g{‘cl ohexy% ester,

i V- [ 81((4—(2,35aannammaﬂdma1- Bplmelydl)le-@ -QarlaBiyly efig] 3. 2. 1] oct -

2 %/!2] h&%ﬁgi‘%ﬁ’é{’bﬁi}%@’gq p\é I}fl]gf‘irll’% m—%%@%ﬁ&@ﬁrﬁgpc acid zert-butyl ester,

1-car tzlf(B1Arhiﬂoﬁ'1e:thy1p1perldm- -yl)naphthalene-1-carbonitrile,
N-[1-(4-Cyanonaphthalen-1-yl)piperidin-3-ylmethyl]acetamide,

hydrogen

4-(3-Ethylaminomethylpiperidin-1-yl)naphthalene-1-carbonitrile hydrochloride,
4-(3-Diethylaminomethylpiperidin-1-yl)naphthalene-1-carbonitrile hydrochloride,
1-(4-Cyanonaphthalen-1-yl)piperidine-3-carboxamide,
trans-4-(4-Hydroxycyclohexylamino)naphthalene-1-carbonitrile,
Methanesulfonic acid trans-4-(4-cyanonaphthalen-1-ylamino)cyclohexyl ester,
N'-[8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl]-4-
methylbenzenesulfonylhydrazone,
A-[2-(Hydroxymethyl)piperidin-1-yl]naphthalene-1-carbonitrile,
3-exo-[8-(4-Cyanonaphthalen-1-yl)-3-endo-hydroxy-8-azabicyclo[3.2.1]oct-3-y1]-
N, N-dimethylpropanamide,
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3- exo-[ 8- (4- Cyanonapht hal en- 1-yl)-3-endo- hyd
oxy- 8-azabi cycl o[ 3. 2. 1]oct-3-yl ] -

WwQ pogsdisset hyl propanani de, 4- Pyrrol i di n- PCT/US2005/017143
1-yl - pht hal azi ne- 1-carbonitrile, hydrochloride,
7-Pyrrolidin-|-yl-benzo[l, 2,5]thiadi azol e-4-carbonitri
l e, hydrochloride, 1-Pyrrolidin- .

1-y! - i4sRyqualidin-il nd-phthalazingni-earbonitrilpyhydenshiasidede,
ﬁyg%’g?gl%’ ) dlhglén }B}X-Ibylgzuoérgﬁtlhﬁlaéofeaé{ 9&96151&'116 ehydlrochlorlde

1-yI - iispgtondine-y3-icyuheiihé-aidathoninith; Bedroclilbtigs,
S-Pyrrolidin-I-yl-isoquinoline-S-carbonitrile,

hydr oShaFqligén- 18’1N|utqo§a]glep§;p@rbpw - hygrqhlorids; 3
, 4-1 ]
4 AL S 914al R s SN A1 Ao EAb AL

roqur noli
1- (8- Iﬁi-l?ym}lﬁﬂpWyi@ddqdlmhnéS5da1=b3>nﬁ1=1tél hydi‘oohlonde,

| | th 14. A method of
act : \S;%r uiﬁ%o%%glaﬂla%a b f%ﬂgé‘pﬁeg?h%%&ﬁ’é’?cﬁﬁlegont acting
sai d rs%ﬁﬁt@w%ﬁ&m §101T@@lan§tr9ﬁ ydth u'imilne dxt A nethod

of ameli orat synptons ypogon d| sm conpri si ng
i dent ﬂf(\;%l-N@roé-p&IrDlﬁ_hh—ll—}’i -hédihydhei Basoqamblin-2-yl)ethanone.

adm ni,steri,ng to sajd pat.ient a conpound of claim1l

T6 Alfet ndh Tastiad B arfiting dns SuEReB et sFubrinheicatacting said
$CEPHoP Whthi Q8 Rfund ©PBRIh $1 Ng i dentifying a patient in

need thereof and adm nistering to said patient a

con‘podﬁd ofA cingtherd1 of waesckomtingi symptemasefi bypagosadisnd comprising
HBbEPE R BB 5 8RR Pkl sty s il compound of clim

gpennat ogenesi s i n nal es, erectlle dysfunction in
nales andr opause in nales endonetriosis in femal es,
dysparéuni & meth@drmfe%eatmggq issAtes of nfedigratiag, theesommiitoms thereof,

g{)l%ﬁﬁ%hg dl'dél%{&g’lrﬁ:fll tlexg e ed %ﬁéggi]l alg& gﬂﬁ{ﬂugtenpé to said patient a

ers In erso o1n na

campexideof dilliv Wasting, critical illnesses in whi ch
muscl e wasting i s apparent,_ sarcqgpenia; frailty;
st at uMdereingridi disjass o selerder frop ﬂ@s&roumaﬂénr@ﬁowawr 'than normal

'té'éﬁJslcég%rfég pllﬁﬁﬁ Lyl lnfaﬁhgg in! ﬂl%i%s C?pgﬁlgﬁ5%en@§19 efn’ males, erectile

Irritability, sadness, tiIrédness, nervousness
degfuretRinoin mamalandr:bpamnm imadesf wnddsmeumssus nial ﬂacrhnail@, dyspareunia in

%% ?ﬁlj e\f(a{gyrﬁ?rﬁ l]}a g‘g}:‘,lz%lé(luﬁ grooilgql @g%rggrcsle eE ésl “sexual orgasmic

f‘a%gmegé ﬁ?fgﬁ%(f)é?'aaﬁ%‘gﬁggdt@g}doxlgﬁig%ﬁ% Qg&i}/ﬁxge? ﬁ&g ggsgm%n Eritical illnesses
th sdricle nyisclerneasiinigny appatentpisadenpenia;afraidlyp sdre stagirs; dwarfism; bone
%Qr(ijsity loss; mood disorders including lack of well being, lack of vigor, anger, irritability,
sadness, tiredness, and nervousness; depression; impaired cognitive functions including
verbal fluency and spatial memory; neurodegenerative disorders, including Alzheimer’s
disease, Mild cognition impairment (MCI), Lewis body dementia, and frontal temporal
dementia; xerophthalmia; metabolic disorders, including dyslipidemia, atherosclerosis, and
non-insulin dependent diabetes (NIDDM); cardiovascular disorders including but not
limited to hypertension, coronary artery disease, and myocardial perfusion; obesity;
anemia; prostate cancer; and schizophrenia,

17. A method of hormonal replacement therapy, comprising identifying a

patient in need thereof and administering to the patient a compound of claim 1.
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non-insulin dependent di abetes (NE)DM; cardi ovascul ar

di sorders including but not limted to hypertension,
weemena3yl artery di sease, and nyocardi al per f uBCDIS2005/017143

obesity; anem a; prostate cancer; and schi zophrenia,

17. A nmethod of hornonal replacement therapy,

conprising identifying a patient. in need thereof and

adm ni kst er i Hy wethefef 5latméﬁt Waer@wdrfar bgrmang] replacqgent therapy is
eraq%lm for hornonal
repT ac %Q{tﬂ@?a y ol caé%?éegﬁ E%/I}Igér%%ﬁl ectony by

surgi ci8l. orAahehod af i mpmvmg th8sclé\ stredgdiindn @bnditipnoisichgling muscular
scle stren t i ons .ingcl udi g nmuscul ar
?}é‘w@%w S%Orgv aﬁwﬁeﬁw@ﬁ BB g cqTpRyATiRg) identifying a
32k BA8n nEQ] ‘ﬂ%fe%f ol AdeRistd bR nR ﬂ%ﬁ@ﬁte.{@orﬁaﬂbuﬂﬁ 8@ claim 1,
thereof and adm nistering to the patient compound of
cl ai m20. 204 miethet hbgrevéntprges eontdingn selegediifioimothe group consisting of
elected t he gr consi st i of bo e densit
RS 4SRN rreleP R, e, P eion il dystpidernia
Mférd)d@le@'@d’@ %ndaﬁéiﬁﬁl@ﬁl@ﬂ gepsident AAPtB TON'!DEMJ‘ '%ardlovascular disorders
dependent di abet es cardi ovascul ar di sorders

iindndiog ﬂg'phlst@@rqne mgro(mry @rmrarrhmpsaranérmymas@alseerﬁm obesity; and

BERERS Ebse B PR o RSB o AR PR R S EBa Rt iy

cl ai m2q, 21A nhetiaRL Bpﬁnﬁﬁvmgﬁrlﬁéﬂtﬁgelatehﬁﬁiahﬁr bElifet @flameters selected
uality of life parameters selected fromthe group

thet gragp egnsistingiof aprviviahpaippigaeet, fungHendl steays, bealth perception, and
AR, SR AR ML R SRS 1

22 A2et hod méthdé| efy delgyinbether papassionnoOprestast@heer, comprising
ncer conprising admnistering to the patient a
Starng to the patiey a compound of claim 1.
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