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MODULATORS AND METHOD OF TREATING DISEASE USING THE

SAME RELATED APPLICATIONS [0001] This applicationis a
WLHEYERIbnal of, and claims priority to, the U.S. Provisioral Patant/*17143

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

et al., and entitled "ANDROGEN RECEPTOR MODULATORS AND

METHQRNO TREATING PYORAG O DISINCORE SNV E TR OFSTREATING

of which is incorporated HyIfHasDESERTHEISBErety, including any

drawings. BACKGROUND OF THE INVENTION Field of the Invention

[00021 The present inventi _ngﬁtﬁﬁ lieompewds and methods of

using the same for medicinal uUsé and/or to6 modulate androgen receptors.
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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 oceurs 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
puclear 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 kunown as hypogonadism, have been extensively studied. For instance, children
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tesiffsteineneto restenbanoeidlirsPpass metabolism and hepatotoxicity, inframuscular
injectable forms of long-acting esters have constituted the basis of testosterone replacement
therapy. However, the large fluctuations of serum testosterone levels induced by these
preparations cause unsatisfactory shifts of mood and sexual function in some men;
combined with the frequent injections, this delivery mode is thus far from being ideal. In
contrast, transdermal testosterone paiches display more favorable pharmacokinetic
properties and have proven to be an effective mode of delivery. Nevertheless, testosterone
patch systems (especially scrotal paiches) 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 mormal
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WO 2005/115361 PCT/US2005/017143 hormonal values and correct the
signs and symptoms of hypogonadism. However while being very
effective, this mode of application raises matters of adequa
w?o%‘?glsélté%fldelivery. [0008] Finally, the use of such steroid r%%p Ecgezrﬂr?gg%7]43
therapy is widely believed to yield increase in prostate size. This
androgenic property of testosterone and testosterone analogs constitute .
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option matic, partially saturated or completely saturated carbocycle
Fohetdadt)iis, schstaipin ot r SRS RIIMS Braferly, d’ﬁgmgen receptor,
selected from the group consisting of NR6R7, 0, SO2, S, C=0 and C=S;

ring B is an optionally substituted mono’%{lic or bicyclic heterocycle,

containing up to three heteroatoms or I:‘gifroups, selected from the
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group consisting of NR6R7, O, SO2, S *'Cgéa‘and C=S; Yland Y2 are
CR6R7; -3 R4 and R5 are each indepe%‘dg\‘nﬂ’y?selected from the group
consisting of hydrogen, ‘
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or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof,
wherein
R, and R, are each independently selected from the group consisting of hydrogen,
lower alkyl, alkenyl, alkynyl, halo, nitro, cyano, hydroxy, anino, lower aminoalkyl, lower
alkoxy, aryl, heteroaryl, COOR., CONR4Rs, NHCOR,, NHSO;R4, OCOR,, CORy4, SRy,
S(O)nRs, SO:NRsRs;
Rs is selected from the group consisting of cyano, nitro, S(O)uRs, SONRgRg,
0SO3R4, P(OYOR(ORs), P(O)OH)(NR4Rs), PO(NR4Rs)2, COORy;
ring A is a 5- or 6~membered, optionally aromatic, partially saturated or completely
saturated carbocycle or heterocycle, containing up to two heteroatoms or heterogroups
selected from the group consisting of NRsRy, 0, S04, §, C=0 and C=5;
ring B is an optionaily substituted monoeyclic or bicyclic heterocycle, containing up
to three heteroatoms or heterogroups, selected from the group consisting of NRgR7, O, SOa,
S, C=0 and C=5;
Y, and Y, are CRgR7;



cyan, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycle alkyl, optionally
substituted heterocyclylalkyl, optionally substituted arylalkyl, optionally
substituted aryl, optionally substituted heteroarylalkyl, optionally
substituted heteroaryl; R6 and R7 are each independently selected from
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sadness yljtedn@sse BRAXOLENESS, depression, impaired cognitive

functions including verbal fluency and spatial memory, neurodegenerative

disorders!%#ftakiing ABhSRAEIRS drEsset RN SCHENRST impaftiEnp! activating an
(M&slirdRwWiscbaaly: demeriimeanentrenial ttmpeatal gemetigior with a compound as

xeh%ghtgaéllg]ia, metabolic disorders, including dyslipidemia,
atH&rdEEIE0sTs, and non- insulin dependent diabetes (NIDDM),

cardiovadod ity disorddrs imalutding bsiiarat lithitecbrdstathygeeiension reiates to  the
coronantAesy giseasenanchmyecaidial BTN AaReR Y ARMIRu: 4 condition in
the patient. In various embodiments, the condition treated includes hypogonadism, lower
than normal testosterone plasma levels, infertility, sexual arousal disorder, sexual
orgasmic disorders, disorders of libido, muscie wasting due to cachexia, HI'V wasting, or
critical ilinesses, sarcopenia, frailty, short stature. dwarfism, bone density loss, mood
disorders inciuding lack of well being, lack of vigor, anger, irritability, sadness, tiredness,
nervousness, depression, impaired cognitive functions including verbal fluency and
spatial mémory, neurodegenerative disorders, including Alzheimer’s disease, Mild
cbgnition impairment {MCI), Lewis body dementia, and frontal temporal dementia,
xerophthalmia, metabolic disorders. inciuding dysiipidemia, atherosclerosis, and non-

insulin dependent diabetes (NIDDM), cardiovascular disorders including but not limited



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
4a dyslipidemia, atherosclerosis, and non-insulin dependent diabetes
(NIDDM): cardiovascular disorders including hypertension, coronary
artery disease, and myocardial perfusion; obesity; and prostate cancer.
to Topaetsiny etannthenaspeistaete ispravideskde weerefiehCURRIYNAsia
Ve in nufact f a medicament for activatin
P S, T G SRS ormote ()
m@%m&m@mcﬁﬁ@mmumtm andthr aspent, dherdiisaprovideddhentse ofrious
eneamanuNdescsieling shovenipihs maguiaghice of amedicament for,
ameljoratin ymptoms hypogona lsm. [0010¢] Th& Tirther adseynihaimia;
meadplisdisrtrae dntiadirg of a compound as defined above in the
manufacture of a medicament for treating diseases, wherein said disease
is selected from the group consisting of lower than normal testosterone
plasma levels. infertility in males, spennatogenesis in males, erectile
dysfunction in males, andropause in males. endometriosis in females.
dyspareunia in females. vaginismus in females, sexual arousal disorders
in females. sexual orgasmic disorders in females. disorders of libido in
males, cachexia, HIV wasting, critical illnesses in which muscle wasting is
apparent. sarcopenia; frailty: short stature: dwarfism: bone density loss:
mood disorders including lack of well bein 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 (MC1). 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. [0010d] in still a further aspect, there
is provided the use of a compound as defined above in the manufacture
of a medicament. for treating a patient in need of hormonal replacement
therapy.
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[0010e] In another aspect. there is provided the use of a compound as
defined above in the manufacture of a medicament for improving muscle
strength in conditions including muscular dystrophy, myotonic dystrophy,
glucocorticoid-treated asthma. 5 [0010f] In another aspect, there is

d\%{Iovcijpled the use of a co_mpoundd as defined above in the manufacture of
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hyelayindidhe progression of prostate cancer. BRIEF DESCRIPTION OF
THE @%\{YINGS 001}]&{1:i9ure 1 shows the effect of daily subcutaneous
admihistration for twé Weaks BPE'16'6F36 Rk A 68GH8S 6F 6. £ompRgd as
dagrtdstbpundptopionrateaTiPy ofi wetedveightnofforostati ] @dkade FigHa 20 said

ishaws. theeffackof daily sybcyianeous administration for two_weeks of 3,
10 or 30 mg/kg 116BG33 g%o.‘% mg i{%‘tgi%&étroﬁlﬁ%np?S%Péi\ﬁé%étfﬁl?SOBﬁ plasma
leyipdt WERGHYOT gerfinabvesior{eo1S] Figure Sshaws thatdydsmadevelsmales.

abieinizing-hormone At ingreased, v.about 4:5 fold upon castration, o
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iefpasstaros proprnabarepy, &t davdesoteimgikgiasapedodrottwe females,
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" T8E St PBRE PropB Rt Pt a*A0Se Br 4 gk T a plictFotitivepss: mood
diweeéks orlwehtisstieo Weithtsof seminal vesicle.as compared do:MeRiciBedress.
and pervousness; depression: impaired cognitive functions including verbal Nuency and
spatial memory: neurodegenerative disorders, including Alzheimer's disease. Mild
cognition impairment (MCY). Lewis bodyv dementiz. and frontal iemporal dementia;
xerophthaimia; metabolic disorders, including dvsiipidemia. atherosclerosis. and non-
insulin dependent diabetes (NIDDM): cardiovascular disorders mciuding but not limited
to hypertension, coronary artery disease. and myocardial perfusion: obesity: anemia;
prostate cancer; and schizophrenia.
16016Gd] in still & further aspect. there is provided the use of a compound as
defined above in the manufacture of a medicament for treating & patient in nesd of
hormonal replacement therapy.
[6010e] In another aspect. there is provided the use of a compound as
defined above in the manufacture of & medicament for improving muscle strength in
conditions including muscular dystrophy, myotonic dysmophy. glucocorticoid-treated

asthma.



100161 Figure 6 shows the effect of daily subcutaneous administration of
testosterone propionate (TP), at a dose of | mg/kg for a period of two
weeks on wet tissue weights of levator ani muscle as compared to
vehicle. [00171 Figure 7 shows that upon castration, plasma levels of

luteinizi hormagne (LH) increased by approximatel 3-4,1;f,ol , ba L
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benefit but lack androgenic properties. These adverse androgenic effects
PerfElOeORa RNt A RERETE @RS prostate enlargement, acne, hirsutism,

virilizaginogand mascilinizationeSeoond gepearatien SARMS 60RtEBMS und as

dditional therapeutic benefits by displaying positive 5b WO 2005/115361 =

e BT TS SOBEIb TH A “AHBnONE FSRIE At ARRAQSRAs A HHroTaI 141 1
of cémponentss Ariether desitablerfeature: aftiSARMa s signifigatiinent, functional
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weight of prostate.

i0012] Figure 2 shows the effect of daily subcutaneous administration for two

weeks of 3, 10 or 30 mg/kg 116BG33 or 0.1 mg/kg testosterone propionate (TP) on wet
weight of seminal vesicle.

{0013]  Figure 3 shows that plasma levels of luteinizing hormone are increased
by about 4-5 fold upon castrabon,

[0014] Figure 4 shows the sffect of daily subcutaneous administration of
iestosterone propionate (TP), at a dose of 1 mg/kg for a period of two weeks on wet tissue

weights of prostate as compared to vehicle.

[6015] Figure 5 shows the effect of daily subcutaneous administration of

testosterons propionate (TP), at a dose of 1 mg/kg for a period of two weels on wet fssue
weights of seminal vesicle as compared to wehicle.

[6016] Figure 6 shows the effect of daily subcutaneous admin;i_s%ration of
testosterone propionate (TP), at 2 dose of 1 mg/kg for 2 period of two weeks on wet fissue
weights of levator ani muscle as compared to vehicle.

[0017]  Figure 7 shows that wpon castration, plasma levels of Intemizing

. bormone (LH) increased by approximately 3-4 fold.
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OS02R4, P(O)(OR4)(OR5), P(0)(OH)(NR4R5),PO(NR4R5)2, COORA4;
ring A is a 5- or 6-membered, optionally aromatic, partially saturated or
completely saturated carbocycle or heterocycle, containing up to two
heteroatoms, selected from the group consisting of NR6R7, 0, 502, S,
C=0 and C=S; ring B is an optionally substituted monocyclic or bicyclic
heteroc cle, contalnlng up to three heteroatoms or heterogroups

AT HaLRIE by 5 " 5 (67D

andoigre 0&%@%%&@9%&%@%@%&%@ aden e A AR Beands,the

group consisting of hydrogen, cyano, opt|onalysu 3%%1'81

Seﬁslatfeﬁaﬁﬁ}%as%m@@agmawm Maﬂgdsmmmummymd wgtiondited. This
¢ 1 Ik tionall
1as§u;l@§igmmaﬂ9§yﬁyé %%?‘%’&%8 la Stq,%l%g; d& X
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optionally substituted arylalkyl, optionally substituted aryl, optional
substituted heteroarylalkyl, optionally substituted heteroaryl, OR4, NR4R5,
SR4, COR4, COOR4, CONR4R5, NHCOR4, OCOR4, CSR4, CSORA4,
CSNR4R5, NHCSR4, OCSR4, S(O)nR-4, S02NR4R5, OS02R4,
NHS02R4; Rs and R9 are each independently selected from the group
consisting of hydrogen, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted heterocyclylalkyl, optionally substituted arylalkyl,
optionally substituted heteroarylalkyl; and n is an integer from | to 3.
[0020) In some embodiments, the compound of Formula (1) is not
4-piperidin- 1-ylnaphthalene-1-carbonitrile. In other embodiments, the
compound of Formula (1) is not 4-piperidin-1-ylnaphthalene-1-carbonitrile.
In yet other embodiments, the compound of Formula (1) is not
4-piperidin-1-ylnaphthalene-1-carbonitrile [0021] As used herein, a
"heterogroup" refers to a group of two or more atoms, at least one of
which is not carbon or hydrogen. Thus, a carbonyl group (C=0) or



thiocarbonyl group (C=S), or a substituted nitrogen atom (NRR') in a ring
are examples of heterogroups. [0022] The compounds of the invention
can be used alone, in combination with other compounds i l% ' iQn
WE P HShation with one or more other agents active in tk?é ﬁé%‘p@éﬁé s
areas described herein. [00231 Some embodiments include prodrugs,

stereoisomers and pharmaceutically acceptable salts thereof. In one
amiboinTEpRaTHes AMd %t%@ﬁ@%@%&ﬁﬂﬁ%%%ﬁ&ﬁm Artraple feature of
SOMARMOAITIRALS VNS AlibHBRZ eRscayC BN Ry tiIsARMenee provided in
embodiment ring B is a bicyclic heterocycle. In one embodiment ring B is

thopaRE BA%N apYIBRAN-substituted tropane. In one embodiment R3 is

cyano qumigp. InTme, @mbesinesictingebissoptimnaliticupstitidesdorithounds of the
one or mqre, groups, selected from the group consisti r
TGRS PSR S AT oLty ot b recepor

alkyl, optionally substituted alkenyl, optiGaallysubstituted alkynyl,
optionally substituted aminoalkyl, and NHCORA4. In one embodiment ring
B is optionally substituted with one or Mo(ghy'droxy groups. In one
embodiment R6 or R7 is hydroxy or alkyl. Some embodiments include a
prodrug ester, carbonate, carbamate, suamj‘de, phosphate or

phosphoramidate derivative. -ATWO 280 361 PCT/US2005/017143

[0024] In one embodiment, ring B includes niy'\tji;@yclic or tricyclic non

aromatic heterocycles as described aboveRin one embodiment, ring B

does not include piperazine or 1,4-diazepine. [00251 In some

effilssEinents, prodrugs, metabolites, stereoisomers, and

pharmage utigally aeceptablécpatidentithelecmp bundthofgFonpedas{$jingerf hydrogen,
provide% 0261 A "prodrug” refers to an agentthat i % [

OSTEF: §. . Wl{lj%hs?ﬁgréﬂgrﬁéﬁyﬁlé%’fayé’eﬁasgg%%é’s%gn% i, Tower
siillatignsrheyetmayrbl EAMNR.40CANRIRistAHIRARG NFE SR dr (- AlReyCORs, SRy,

fari be bioavailable by oral administration whereas the
ggé%‘t% ’%?tﬁ%%{%rodrug may also have improved solubility in

pharmaBeuticatlesivih Seitibikeogruthemaiging Rig e BHERNS(O):Re: SO:NReRs,
Bundgadif, £ evitron S8BT RYRIRELY AHIBRHEREEY" H@?@Wﬁ or completely
refatense Ris SRty hédiondr)itogarame of avproekigsfomssectietainfrom the
glr%gggggéjggégﬁégggﬁ?& gw&s JLH);H;[){JIIO(I él_i_:g;hols such as by the |
ring B is an optionally substituted monocyclic or bicyclic heterocycle, containing up
to three heteroatoms or heterogroups, selected from the group consisting of NReR7, O, SOz,
S, C=0 and C=§;

Yy and Y, are CRgRy;

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 substituied 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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in Mahfous, N.H. et al, J. Pharma. Pharmacol., 53, 841-848 (2001) and
Bundgaard, H. et al., J. Med. Chem, 32, 2503-2507 (1989), both of which
are incorporated herein by reference in their entirety. [00271]

W%Fggf/ﬁigs%s]ter" refers to derivatives of the compounds disc o@te}g e[}rge)(l}'rll7143
formed by the addition of any of several ester-forming groups that are
hydrolyzed under physiological conditions. Examples fpr%dr.lé% ester tonall
Groapesiviatiel. pusgRshi e AN et AP RIALN G SHEERY 1% OPtionally
methevsnetivoasweliaseibessuabarmunrs kaewarin, loRartNRERdIBR.a CORy,

5-R-§g;%x§§¢§%%xolen-4'_l)’r?§¢ lgr;% ’. O‘Eﬁg &gé?‘g%%%ﬁ I%fs ?ﬂsn&, OCSR.

"ROMRIISESNMREIIBeiRarNBEIeRs", Vol. 14, A.C.S. Symposium

Series,_American Chemical Society (19/75); "Bi [ Calrers i

Drig RSN ThaSrs hd A e LS e E B B oG vy droger
Rpefsaliewnbsttkietida kil (08 alhr ot iedaikoisd, oheoralugriitagsd alkynyl,
pradrugs for n ining..: X . ontionall
D oaraton oy arogpaylt optonaly
entistitytqo endiivicetonely srasiresihprieieas Bindr@da (1) include

active species,iaal, aig.praduced upon introduction of the compounds into

the biological milieu. [00291 Where the compounds of Form{JI él) have at, i
least ol802iral. derisre FrRYoMHEF s dhe SUTRRY Qi GFRY @2 et pendio-

It shaseihg metec thakalh BICh iIsprIaifbodiWE2006/AdhbS6ihd of Formula (I) is not
PCT/US2005/017143 and mixtures thereof are included in.the scape of

P LR P TS PETE LS SF e, S e B Ghmmpound of
cRsRpalntsiohdtermptaifihramexishasmpelyadrphigii8uch polymorphs

are incl in ong embadiment @f the present ipventiaon,.. %W "
ome ol o s St e eI G (B OERAr more aoms,
veatémagt. anhydrateishos commdrorgahicismventdSech sorbard greup (C=0) or

Ir{%l&gﬁ% o&@ﬁ%@?a@@m %ﬁ&ﬁﬁéﬁ%ﬁ&&g@h"%ﬂ?m@@g% Th&teIR examples of

pharmac cceptable salt” refers toa salt of a compound that
dederegioeptise significant irritation to an organism to which it is

adminisiges and-eees, RRl-ahis atadhe bislogical Betivity @pskpropettigsation with
of the compound. In some embodiments, the, salt is an acid additign salt .
oP I ESFHIRAY TPRS ARSI AT CaHEUERAHR OB RY B ROIRMResents actve
campoiachyif dResgiadiscaiBigsBregh. as hydrohalic acid (e.g., hydrochloric

acid or ?ggzrglbrongglgg Id)’e?n%@cﬂx%glﬁlsd’ m1§1r<|: u%%ld’ %?8&3%@8,“0 as?érdec?iggmers and

pharmaceutically acceptable salis thereof In one embodiment ring A is an aromatic,
heteroaromatic, 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 R; 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
emibodiments include a prodrug ester, catbonate, carbamate, sulfate, amide, phosphate or

phosphoramidate derivative.



the like. Pharmaceutical salts can also be obtained by reacting a
compound with an organic acid such as aliphatic or aromatic carboxylic or

sulfonic acids, for example acetic, succinic, lactic, malic, tartaric, citli
P Pg 31&9017143

WEEBIL i otinic, methanesulfonic, ethanesulfonic, p- tquensT{J‘ITfsoznlc,

salicylic or naphthalenesulfonic acid. Pharmaceutical salts can also be

obtained by reacting a compound with a base to form a salt suchasan
ammorfifibalt, in calkaibedinseii, i Painahali b ricyelissefy rcyelic non-

sl ?‘@ %@%WQML—%E’ SRR 2SR oRA |G BRer) IENREBIWFesalbt include
as

salt of organic¢ bases such as dicyclohexylamine, N-methyl-
Dipgeazanaitie! tHSfIBRyinethyl) methylamine, CI-C7 allcylamine,
cyclohgqyylaspine pirigdhanalamiaenaitylenediaginenanichiadts witheasingrs, and
acids such as arginine, lysine, the like. [0031] If the manufacture of
haFaRsETRAY ﬂ?ﬁ%%ﬁ@%&?ﬁ%@ﬁﬁﬁﬁ?&g ?%%ﬁ‘é’%@ @em provided
pharmagegsral excipieatagindfiie acivegdagrédieitdonivsisaltifdeniaipareitt drug in
may be desirable to use pharmaceutical excipients.which arg non:hasic, cosier
tKaPis, EIREPERCRC @ reﬁeﬁfFép egccf;ﬁ%sr?fs.“tof) I%%{arﬁous’ em .odir%ents?aswr °
théntinimpolthats dic-pareuta dfigan Beeysadyalbme istasmbiratieayaiible by oral
other compounds accordi & E, 5%1”'%‘1(9 Q5 dR.E MMRDINRNARVW IR, €ellsolubility
r%%%%%ﬁgﬁ%%gﬁ%%&%% ?n the %[ﬁerabeutiép areasg des?cribed_ hereini%[80033]
Theptermatvating wamperitiaasuete Kesarrcricdng. arfyoarentpmb prrfighures for the

stahle;aloms %%ﬂﬂﬁ?ﬁ?fﬂ?ﬁﬁ@ Hadie: d aRigvatithe Blemasind,gfor example, in

fluorine, chlorine, bromine, or iodine, with fluorine and chjorine bei

pRerdgredl -Brodoyprodei B et SHeRyBTE1 P19 [HOSH) T Freht: incorporated

;{ﬁ%{%_i’%}f @é&%ﬁ&lwﬁ%cahﬁﬂetwﬁwm@ e(;&)nﬁtesimﬂmg Rbanse herein
' are independently selected from the grqup, consistin . .
ok et TR e SR BN 8 Ao s
hetevaeyskylatkil, arylalkyPa-he@iaangiaiky s TyRAOHHS BT (el Mugdlgaard, H. et
bonded through the alkyli realicych i ;
cBFbch A Wi A7 04 T 00 U6 1 S e e SRR i by
witfefennaulatb@R)¢BY@INHR' or - (R), NHC(O)R', where R and R' are

indepen@f)%?z Sel?ﬁ%‘?qeﬁligmaﬁpgd%g up.consising @f alcwagyeloakyth@Ybmpounds

heteroa nded through a ring carbon), heterocyclylalkyl, arylalkyl or
hétesiosesayincieraediiatios] adHEomas Bonab BRI IRNEREHPS that are
aﬁ?dl%%t%@ alicys/isHhender shiuahiskNOmaraeR), angrodare dte Gups include

An"amide may be an aming acid or a peptide mlolegule %ttache to a
nﬁl@?ﬂ%%ﬁ?&é’b%@ﬁ%@ﬁdﬂﬁ% ymdany and methoxymethyl, as well as other

such groups known in the art, including a (5-R-2-0x0-1,3-dioxolen-4-yl)methyl group.
Other examples of prodrug ester groups can be found i, for example, T. Higuchi and V.
Stefla, in "Prodrugs as Novel Delivery Systems", Vol. 14, ACS, Symposium Series,
American Chemical Society (1975); and "Bioreversible Carriers in Drug Design: Theory
and Application", edited by E. B. Roche, Pergamon Press: New York, 14-21
(1987) (providing examples of esters useful as prodrugs for compounds containing
carboxyl groups). Each of the above-mentioned references is herein incorporated by
reference in their entirsty.

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

100291 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

_8-



forming a prodrug. [0036] Any amine, hydroxy, or carboxyl side chain on
the compounds of the present invention can be esterified or amidified.
r?cedures and specific groups to be used to achieve this end are

5¥Hose of skill in the art and can readily be found in’ r&fSrance 42
sources such as Greene and Wuts, Protective Groups in Organic
Synthesis, 3ra Ed., John Wiley & Sons, New York, NY, 1999, which is
incoupetatadiwecefminiisleln s1yhfoTopY Thihearesoat detiione fEhgaRTe. some
gfgg{%a“rcs%ﬁ% %%&? 1Bes aLEASHARE JitghAMNa PreapiiaatatdBiymorphs. Such

gnysyster_n includes both carbocyclic aryl (e.g., phenyl) and.
bemmybn@@rm@r_@@ﬂp@ @®g epRetime)t THb eRsFACH 1%%&&;&?&1% some of
g%?n%r)ﬂg&ﬁ@éy 8%7_' %ll'é: Itgh%erﬁ' @H%Wm%hﬁyaf@rﬁﬂbaﬁﬁ!ﬂémi@ efatarkion, hydrates) or
roups. The term "carbogcyclic" refers to a compound whic
GO OH s PSSR BSEA OB 00 T Bt g of (o prsen
%@@&gg&grming;he backbone of the ring are all carbon atoms. The term
us distinguishes_carbocyclic from heterpcyclic ri [ [ ]

backbowgggbntai CatFElst %%%T%%%%%W t|‘1)c¥h isd %%gen% romclt(%gér}bgorﬂ?glj'ahesall£ of 2
tesmpheieraatomatichotetersdosimiiomiaticitgoup hioh csErRaINE do|culich it is
one heterogyclic ying. [0038 . Mg L N

AR LR P sl o b s atiamond

Hycsomarkohodimsriyherraiety, anayiBebiinedt drbfofARgdordyRacetica
:];Qﬁs?‘éﬁé{ \QroMR:man PavR e Zg&eii%ﬁaaxﬁ?m%&@@wx@a& s@P@aksdrohalic acid

erein, a numerical range such as "1 to 20" refers to each integer in
dfiven hedigehleryy. acil @5 2@5%@?58%‘%?6%5‘%%@5%%%%%@%’&5’& Bifay

CRRSISE Obh LAIRAMN: IO SR I R EFREn St bortigmeoainynbywith an organic
and including 20 carbon atoms, although thelfresent definition a

oI O ROTHOR CB BPE PO RIS RS T aRLaT S e Suceinic
2&9&6%11%%% Hﬁ}i%usw@ﬁzowmcrmeﬂmd,es@mmﬁmmnmagmggomc, p-
may also be a medium size alkyl having.1 1o 10 .ca on.Ato |
g%%ﬁ“ﬁBﬁ?ﬂ“ﬁisﬁ??b@f SN yil e%?/?%gofjt% lgérb%%ﬁ atomégéc'l%g%é%(ﬁgn also be
gepupnBtEshesignateabasr OB 4 iyl top Fagith et SERPnERiSh SBIPHIRR salt, an
gf%kezﬁ? nmigt}lg soa?‘l%ysPc 1G4 %&%%@@%ﬁﬁ@s £ Al 0RE dR IO HEAMB such as a
ms |.nt e alkyl" chain, 1.e., the alkyl chain is selected from the group
corisistngrat Gy, sy BT ECBHOBgRSh Bl 1S CE YR AP Sty N ety

a 00 i i :
V\?ﬁ grl; g%ég}[%futﬁ%(ﬁtﬁﬂﬁm&{%éw&ﬁrﬁyb@l“@?d AEynsihstittyetbhexylamine,

Wh i e substituent group(s).is(are) one or more graup(s),. .
indiicierslgang, iefbisardisning. sk sall %Wﬁgtﬁﬁﬁ%sdsg%ﬁssg{%ﬂ%%aﬁme’ and
cygloglkyl, substituted or unsubstituted

The
With

e. \
oric acid and

[0031]  If the manufaciure of pharmaceutical formulations involves intimate
mixing of the pharmaceutical excipients and the active ingredient in its salt form, then it
may be desirable to use pharmaceutical excipients which are non-basic, that is, either acidic
or neutral excipients.

[6032] In various embodiments, the compounds of Formula (I) can be used
alone, in combination with other compounds according to Formula (1), 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 aioms of column 7 of the Periodic Table of the Elements, e.g., fluorine, chlorine,

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



cylcloalkenyl, substituted or unsubstituted aryl, substituted or

unsubstituted heteroaryl, substituted or unsubstituted heteroaryloxy,

heterocyclyl, heterocyclooxy, heteroalicyclyl, hydroxy, substituted or
Wl?h@ﬂ%%%ﬁ%/éd alkoxy, substituted or unsubstituted aryloxy, aﬁ:‘f/{’ 1%6%/017143

substituted or unsubstituted thioalkoxy, alkylthio, arylthio, cyano, halo,

carbonyl, thiocarbonyl, acylalkyl, acylamino, acyloxy, aminoacyl,

aminoa®Pdly, oxbciramipger ketE iR RS TBeh FRRIRY IWREIArAHy (R )n-COOR’,

Qzthigcarhamy. - thincrriamy sGeaiides b RTpikp SoHdiitngiokyl, cycloalkyl,
N-sulfonamido, C-carboxy, O-carboxy, isocyanatp, thiocyanatq,
DAhioRSIES! oDy, PR B SCIENYY: R SRRy arielist or

URssbstiled ainteaikeluding mBnoriapd disidbstittietgmitie grdlipitinker) and
and the protected de %?tlv%ls thereof h&idro yamino, .alkoxyamino, nitro,
tsrplinye S Le) I?ﬁné%%{%?yi?g Y Reterdanyh -502-alkyl,
-S02-sybstisted AlkytanB02-asyd ahemBalrheisyourit. Hypical -ERyI(G(ANEIR" or -
inclu e in,.no limjted t h [ ]

| ggm@%ggg B S IS W QRIS OREOR P UbAbisting of

, pentyl, hexyl, ethenyl, propenyl, butenyl,
C@lﬁbderhéﬂvﬁlobml/l,h@}%M@Qén@Q@ﬁdldhéxwhaﬁm R opIh diedgcyclylalkyl,
SU n i " I 1 n t .
B s oS Rk ol el i
preiseralicopkexbaptedivPuep ARy RoMeRdth oY firbe/Nigiide may be an

fiyGn&Xei SV Frepiad RiSlbnRY MARMEMDRACLHRIS CRIPEERGIOARND, thereby
atoms only. A cycloalkyl can optionally contain one or more unsaturated
fRIREYR such a way, however, that an aromatic pi-electron

system ppgsnot alise SR chexanyles affbeydailkythare dhehe compounds of the

carbocycles cyclopraopane, cyclobutane,.cyclgpentane, cyclopen

T RACHOND B e S Sy HRRATte, T ety GREHIEARe groups o be
1deaye abkiadignesndyaioheptant, thosy obsieitende-at apean readily be found in
2005/115361 PCT/US2005/01714 1 "alkepyl' mai . ard
SFOHSEER R AP FenSt o oA P ) o IRl e e e, 3

cErhololoaiieydbGoks D VarkalNEnyPRay bisluisiraaurast st hgigndnag snirety.

SUbStituEﬁgﬁi unsypstitied, UasalH aledhydipcashend IRGhich has at least one

polyunsaturated hydrocarbons. In some embodiments, the alkenyl is a

Cing dreiribga R CHETENSH oL FeaTPBIEUSTER IR g Hdge P th SaH RVt aY! (o8-

E}Sgéﬁ?ﬁ%ﬂ@%@{@?&fﬂm 5&?&%}9@%@@?{&! #ERNT RO ferad GM3ALHREs monocyclic or
ydrocarbon ring, preferably having five to twelve atoms.comprising the

RS ToORE AR U e miBlEhy RS A ORI G PH ToLay gguos: The
CahercaiPs pltrakicasheoepasho Rtialbamtiptesbondmore covalently closed ring

structures, and that the atoms forming the backbone of the ring are all carbon atoms. The
term thus distinguishes carbocyclic from heterocyclic rings in which the ring backbone
contains at least one atom which is different from carbon. The term “heteroaromatic™
refers to an aromatic group which contains at least one heterocyclic ring.

[0038] The term “alkyl,” as used herein, means any unbranched or branched,
substitated or unsubstituted, saturated hydrocarbon. The alkyl moiety, may be branched,
straight chain, or cyclic. The atkyl group may have 1 to 20 carbon atoms (whenever it
appears herein, 2 numerical range such as “1 to 207 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, ete., up to and including 20 carbon atoms, although

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

210 -



100_431 '_I'he substituent "R" appearing by itself and without a number

designation refers to a substituent selected from the group consisting of

alkyl, cycloalkyl, aryl, heteroaryl (bonded through a ring carbon) and
WRAMRSHIEGLIyI (bonded through a ring carbon). [00441 Thepfé?fi{szagﬂ%{%“:’

refers to any unbranched, or branched, substituted or unsubstituted,

saturated or unsaturated ether, with CI-C6 unbranched, saturated )

rgebistitetig etddrs Beingph efone dnawitian & 6yt wrsrabraliharige 1 to 10
%l%go\é\/@ogi@e Lyl aiid-iebylyh andmeilyiarhbutibesh@ion atoms.

also being preferred. The term "cyg!oalkox " refers to any non-aromati

el g p Rkl g e oIS SR CSFRHOIRG 1Y ey of
RG], AR, 6, GArOXYIBRANET IS E0ate REY TO YOurgrabpn wioare iR the alkyl
is as definéd herein. [0046] A "C-carbodyg" group refer? to a g:O (@)

ghoips-whire ki slaigdfisetsqiet diergdns A AR sty mér%ﬁf)%rg} s Propyh

;i( Sép%ﬁzﬁ&ﬂ%ﬁs&ﬁ%ﬁke&ﬁt&bﬁlﬂmmbsuIfonyl" group refers to a

=0)2- group where X is a halpgen. [0049] A "cyang' f .
S R
[@@%}i&lb‘étiﬁk&@&)@ﬁlﬂi@') qisguip) refersoto morl€ NSogpdsip indydBzilvpnd  independently
"ispthiocyanato” gr refers to roup. ] A jskelfimyd™ ;
SRRSO, AR B st
"Sisiditinmyiidetbgtioupdeferntobati SRR dBipedin R HERfdhetroary,
,I?ﬁl %lul t'é'dZ c\J/rV %&9&%@@8@%@?&& ,%@!ﬁﬂ@}éﬂzﬁ ]Eg%éclyelooxy, heteroalicyclyl,

-Sulfonamido” group refers to a’RS(=0)2NH- group with R as,_defined
HW@WK}{D@%PM%I%IWB%%Iwﬁﬁi&&bﬁ?@ﬁﬁ@feﬁwgﬁme aryloxy, acyl,
XBG0 (GRMNRa WPWRs Wik aNthiBa& R imeg1nese ilyiBab.7 b fsmo, halo, carbonyl,
"O-carbamyl" grou&lyrefers to a -OC(=0)-NR, group-with R as defined .
HbtetarpREe P A kb a S ER B Y ?eré%rﬁ“?gg’cf‘gﬁfﬂﬁy Si5ap. Wiy amino,
Re@s, thioketo, 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 substitnted or unsubstituted amino,
including mono- and di-substituted amino groups, and the protected derivatives thereof,
hydroxyamino, alkoxyamino, nitro, -SO-alkyl, -SO-substituted alkyl, -SO-aryl, -S0O-
heteroaryl, -SOy-alkyl, -SO;-substituted alkyl, -SO;-aryl and —SO,-heteroaryl. Typical
alkyl groups include, but are in no way limited to, methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, tertiary butyl, pentyl, hexyl, ethenyl, propenyl, butenyl, cyclopropyl, cyclobutyl,
oyclopentyl, cyclohexyl, and the like. Wherever a substituent is described as being
“optionally substituted” that substitutent may be substituted with one of the above
substituents.

[0040] In the present context, the term “cycloalkyl” is intended to cover three-,
four-, five-, six-, seven-, and eight- or mora. membered rings comprising carbon atoms only.
A cycloalkyl can optionally contain one or more unsaturated bonds situated in such a way,
however, that an aromatic pi-eleciron system does not arise. Some examples of
“cycloalkyl” are the carbocycles cyclopropane, cyclobutane, cyclopentane, cyclopentene,
cyclopentadiene, cyclohexane, cyclohexenc, 1,3-cyclohexadiene, 1,4-cyclohexadiene,

cycloheptane, or cycloheptene.
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defined herein. [0059] An "0O-thiocarbamyl" group refers to a -OC(=S)-NR,
group with R as defined herein. [0060] An "N-thiocarbamyl" group refers
to an ROC(=S)NH- group, with R as defined herein. [0061] A "C-amido"

WO HERAY to a -C(=0)-NR2 group with R as defined herdifi. (006 2] A 143
"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
hydrogemajoms/are sbpladi nbictyaloigeriawEreufoossstne afip least two carbon
acylalky 'f'an‘é%rs to a RG(SOIRs JroummWithRias definedhereinp@ndiinched or
%‘e)lng a diradica a&ylene group. Examples of acylalkyl, without limitation,
hna;ph@dltﬂdé@?d@@(ﬁi@n}lﬂ@t@ﬂe@@(lﬁ@‘}@ﬁé ocarbon including polyunsaturated

CHRSGHE QG o BHR G ACHRGH 2CHZ - (anehihadiel, K085 msaturated

%ﬁ?ﬁerm "aminoalky!" refers to a substituent selected f o%theigroyéj ; on-
eodsisalTateR NFERDSURIILRY SR RN H A DR IRTTR, RCIgRgRY! Tofers to any

L{}gﬁﬁﬁa 319&%%@@3@&13@,_ Bé&@@i?ﬁ@ﬁ%ﬁ%b{@%ﬂkUmﬁﬁs atherivise the ring.
indicated, when a substitugnt is. deemed to be "optionally. subsi v L 0
meant BtZhe st%%ti?&@’ﬁ?is‘ﬁoé?guﬁ?{ﬁt%?n%f%)él ] Isl?llfglfle%%a%tﬁ%gﬁte%drg carbo
MOk §raWP(8)snslivicaby-antdndependedtly selected from

morphqli Ikangate, cycloalkyl, .afyl, heterearyl,. he licyglic,: ,
a'koxﬁbgmxy, ﬁﬁgrcg’%ﬁ%{gﬁ?ﬁ%h% ar tﬁ?%ygr?oﬁ?ﬁga %&;b%ﬁ@}’,&ﬁw et
mﬁ@gamonybmwuamyﬁxmmsﬁamd,@miﬁzﬁamwwmafmy cycloalkyl,
n@%%de?d %Hllg%gt%@ 'lql?g %rﬁ&ﬁﬁ%ﬂnﬂggrogliQ%EQWo@%@ﬁgh aring

Ceamide, N-a
|S(3/cyanato, thi Cyanato, Isothiocyanato, nitro, silyl,

tedvddmnethanesulfonyl, and amino, including mono- and di-substituted

amino ggus. A INQRAYEKEIEL RO TAURASNGHOS it subsitued or

protected derivatives thereof. The protecting groups that may form th
prestdsiatede rivEmAEof the MBBVE ot RE Nt A ka?d té“%{%%%a’skslﬁmmd’
i ArkaRcbiAay bedgundeiraciarnsaBycheas Greenedann\Wstsyith dimethyl,
e LB SIS e b ST A MR ety The tom
atopopingetherafiit frommy tadh-aromatic hydrocarbon ring, preferably having five to
twelve atoms comprising the ring.
[0045] An “O-carboxy” group refers to a 'RC(=0)O- group, where R is as
defined herein. |
[ﬁ046] A “C-carboxy” group refers to a -C(=O)OR groups where R is as
defined herein.
[0047] An “acetyl” group refers to a -C(=0)CHj, group.
[0648] A “irihalomethanesulfonyl” group refers to a XaCS(=0),- group where
Xisahalogen.
[6049} A “cyano” group refers to a -CN group.
[0050]  An “isocyanato” group refers to a -NCO group.
{6051] 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.
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heteroatoms constitute said ring. A heterocyclyl can optionally contain one
or more unsaturated bonds situated in such a way, however, that an

‘aromgti%gi-electron system does not arise. The heteroatoms are W0S/017143
Wi dU58AE Aty selected from oxygen, sulfur, and nitrogen. [DOBST A -
heterocyclyl can further contain one or more carbonyl or thiocarbonyl

functionalities, so as to make the definition include oxo-systems and ih R
thio-syS@5is sueh AS-dalfoanmsideiCieioes, el il dS Grord HioRoiesth R as
g%/%licdct?rrbamates, and the like. [0069] Heterocyclyl rings can optionally

als

5 Pe Tused to aryl rings, such that the definition includes béé;égl%&  erou
structulé6Ty pichli§riirteriathencRuioRsEsidy T FOBRSIRRE HAdBand With O
ﬁ%?ﬁ@ﬁ%%é&%@&@&%nze”e ring. Examples of benzo-fused

eterocyclyl groups include, but are not limited to, benzimidazalidinone, -
tetrahyd@qliinolive, éﬁﬁ%ﬂﬂe%&%&ﬁ%ﬁ%éﬂe%if@é@@ﬁ%&%ﬁoﬁﬂm R oas
2amssaxamples of "heterocyclyls” include, but are not limited to,
tetrahydrothiopyran, 4H-pyran, tetrahydropyran, RiResEing,z3-dioxin, with R as
1,3-diol4r8l 1,4%0&?%%?&%8%%%%%%? 1@0)@ )lane, o
id4ndtbinig 1,4-oxathiane, tetrahydro-1,4- thiazine, 2H-1,2-oxazine,

o gD e R AR AU CBRIDIIO BRS)-NR, group wilh R as
dioxopi ine,"hydantoin, di ydrouracil, morpholine, trioxane,
efatyteesih,3,5-thazine, tetrahydrothiophene, tetrahydrofuran, pyrroline,

pyrrolicj Q?yrrogglaq@ Jtmgg&gjﬁﬁe, gwg&gggeﬁopﬂqg@ﬁq@mu group, with R as

imidaz Ine, imidazolidine, 1,3-dioxole, 1,3-dioxolane, 1,3- dithiole,
Hehididhisksiie, isoxazoline, isoxazolidine, oxazoline, oxazolidine,

oxazolifﬁggﬂe, thiazeling; dhitazeligineteaneh la3-OgathidiRnexBindwith t8 the defined
heterocycle can be at the position of a heteroatom or via a carbon atom
dfetsEheterocycle, or, for benzo-fused derivatives, via a carbon of the
benzengigening. 067 Hilantids Preseptrefontant 4RGET) NGy itisuinterided & defined
mean a carbocyclic aromatic ring or ring system. Moreover, the term
"B?W*qncludes fused ring systems wherein at least two aryl rings, or at

least orjeqaa]l ancrht least perBloalkoytioxiteyl thave alkvbagpapevhere all of the
chemical bond. Some ex ~aryl® gings include optionally

S ﬁﬁj%%togﬁeaﬁ%eﬁgﬁﬁ?h@j&@%%%aétﬁlglngt'hrenyl, anthracenyl, tetralin

fluorenyR@6dieny! Tndermy woatodbrefasée pEFTEM00sHA 450 Ras defined
A S s, e s i
moptianaNIarm iRy SO iore. SHEHATENS Exicted RO CHyCH-
he‘ﬁ{eg@wﬁg@'@{ggfy!,aaglgiehu&r_oxy, amino, cyano, nitro,

[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.

[00661 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, cycloatkyl, aryl, heteroaryl, beteroalicyclic, hydroxy, alkoxy,
aryloxy, mercapto, alkylthio, arylthio, cyano, halo, carbonyi, 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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alkylamido, acyl, C1.6 alkoxy, C1.6 alkyl, CI-6 hydroxyalkyl, CI-6
aminoalkyl, C1_6 alkylamino, alkylsulfenyl, alkylsulfinyl, alkylsulfonyl,
Wsuzlg%g?& I?,G?r trlfluoror‘n‘ethyl. The aryl group can be substityed.abigoi 1143
ara-and/or meta positions. In other embodiments, the aryl group can be
substituted at the ortho position. Representative examples of aryl groups
include, but are not limited to, phenyl, 3-halophenyl, 4-halophenyl -
Buehypeietnojesh sy by ARS5ePShe Y Blaﬁqﬂﬁﬁ%%r%ﬂi‘/ﬂ’,ﬁ% f§8?5h%‘ﬁ%‘| the protective
F:matbviphemd afonetiviahend o2 imeihowynoeny, skihithioxyphedyhay be found
4-trifluoromethoxyphenyl 3-¢ anoi) enyl, 4- cyanophenyl, dimethylphenyl,
HBISHEFRAC AR A f%% {&tfylphenyl, trifluoromethylphenyl, .
alkoxy sy !, A-migr pholineytobeciyl” 4spiraiidih-foytphaniyes-, four-, five-, six-,
pyrazolylphenyl, 4-triazolylphenyl, and -oxopyrrolidin: 1 ybaneWith from 1to 3
(G092} e Fégléﬁ’toé%ﬁ)(%x%e SR éﬁ%%%aryﬁ"% i_ntendeBd to mean a
Relatetyelic @it gridupngheke strasyphdreBn PR B SigH one or more
aromatie ring have been Jreplagedywith pReREMaS halarerappEelaaed system

HBRAIRE group comprising nitrogen, sulfur, phosphorous, and ox¥gen. ulfur. and
[0 3hGiusttrernTne lislavatores éit doRRRSACERE Yetrlrofrstefiggpy pryEen, sulius, an
coglooriﬁes fused ring systems wherein at least one aryl ring and at least

Iil €11, . .

one ﬁeteroaryl ring, at least two heteroaryl rings, at least grégrgetelrgg

fing aniBAFRbast AnEcHEReAS) PR P AT LD AL MEIS OB S ™

g leashonecveloalkyHing shemmiiteaskohsichemiyatdaonehd0Bin4yFieg:s such as
term "heteroaryl" is understood tq relate tq aromadtic cli S
flaeHEReSIANTh G YRS BR U R RS S a%%%a%%fﬁ%%g”%%gé%‘n%s;
or a comipptiontdianeyckigtizorsulintiatoty wlte bp fossdonirslygngs, such that

aloms. and theln substiuied s allas Retay AndiPyida 1usedoyelyt groups share

ple;connected via one of the ring-forming carbon

asaEnsdreterthryhgrovpistedly carpstistiedorbersens uEEHUEFATRIE o e Penzo-fused
from halo, hydroxy., ami ang, pitrg. alkylamigg,iagy|, Gf-6-abiptidazolidinone,
Crﬂ? -%"i’l%‘i}y 1%%%%?0)%9/%‘&%’ C%Eg-arrr]inoalkyl, Cl-6-alkylamino,
atkiytyderyiralkyts athycthileyrditre AR 4 S Hitfuoromethyl. In

some empogimenig netalomytIraupaLanc e ive-intlddeix-poemibered limited fo,
aromatic heterocyclic systems carrying 0, 1, or.2 sg?stitlf%nés thifi}_%&ane 1.4-
bsnE P YR AR R o BN RS Ty PIRTESIES: fom the Tist Above. "

ReBieseniative axamplesaihelsioaniarnups-ncthie, byt aratirandirtitealydro-1,4-
to, unsubstituted and mono- or di-substituted derivatives, of furan,: ourio acid.
R R TGS N LV DOOR radey. iobabiturtc aci

PG IAdSipaeml] HiEnmynalitypyridics, inclpleo b zotE apeiariyéie:1,3,5-rlazine,

Istoe)t(ra ?1'6% ?Qpﬂggéa%ec{lr%ﬂ}a}%%‘?xja?ﬁ, pyrroline, pyrrolidine, pyrrolidone, pyrrolidione,

pyrazoline, pyrazolidine, imidazoline, imidazolidine, 1,3-dioxole, 1,3-dioxolane, 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.

[6071]  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.g-cvcloalky! 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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benzothiazolt_e, iso_thiazole, imidazole, benzimidazole, pyrazole, indazole
tetrazole, quionoline, isoquinoline, pyridazine, pyrimidine, purine and

Wp razine, furazan, 1,2,3- oxadiazole, 1,2,3-thiadiazole, 1,2
é?/ 26i2) igghzotnazole pyridine, phenoxazole, oxadiazole, RN 14

benzopyrazole, quinolizine, cinnoline, phthalazine, quinazoline, and
quinoxaline. In some embodiments, the substituents are halo, h¥dro

iayand, CHE; tGmalleykCrebuatiin, HoEEis-0g uglgg(fpra?f@mp &, benzendid groups,
| amln&e 1:6;alkyl, dﬁ[QQJ gﬁg-rﬁ?rﬁ%@&rﬂ%'fdﬁﬂﬁé"%@mﬁlwm'baa@r more

“80fted as used herein refer to the compounds of{3 |nvent|on beln

iné@:@i@@he&dm@nﬁﬂw&%ﬁﬁﬂﬁdﬁ% HAtFF OGN TRE-cBHIp B TR g Y Pre
&%‘Ribaré‘c@or@ﬁ ly-Besgsiated lmﬂgﬁlr@aguwdstmusﬁ tlﬁhtﬁtrwnnoalkyl Cis

poundso the invention co st 5% 1%
@@%‘I&W& ﬁuﬁéﬁ‘ﬂfﬁé’}aﬂ@ywﬁg% %Ot the 1 és t%/ﬁ\%?gghe% L The
A AIeR BRI, sﬁ@&ﬁﬁé&dm@ﬂaﬁ@m emhﬁ@meﬂsowt@n@nmdﬁh@ gmbodiments, the

Formula (1) is sel cted f Nitronaphth
A ERRR 7D LS HRH r’g oo n%osﬁc%%le% _y%s%ﬂ%@éﬁ%&%ﬂﬁles of aryl groups

gﬁa;@&&sa@c ﬁ&%ﬁmﬁanapmnﬁeﬁrilaymbmh Rhsibx ey dEqgyphenyl, 4-
mthylagdeﬁl?%&%ﬂ??% 41# 4-ampinophenyl, 3-methylphenyl, 4-methylphenyl, 3-
4 4-nitronaphthalen-1-yl morphollne (116BG35
heammeaphthMeihy@mh@yvﬂe|.dmrmiy+qsﬁaeﬁém 3%521)6“01’1“’*“}’1 4
5 I\ﬁle 'E',‘] (T%gﬁphggggg- sYBRiperid| MGB%oﬁgmaphthyi hydroxymethylphenyl,

{4-nitrond alen-1-ylpiperidine (
B %%Ofﬁlil%&yj} SRR G paggicin L viphenyl 4
é% Dimeth aid&(ﬂﬁ%g[napﬁh%?t; wmﬁmm&u 10)
alen- rr 1

(& I me BGHETE STHBDR R oo (S5 ) ™o ©
leéfbl({?ﬁ% Vidraxyeky bine ﬁdxlﬁ‘ele}tb maptﬂhaieﬂngxﬂatganb@mm@omanc ring Tave been
(136BG73-9), 4P| eridin ; na hth etng &%rgl% 358 1fu

4?@%%%'%7% Yr{f/‘ﬁ‘ﬁaeﬁ éﬁ% ccar onitril r%{’m%l?%%%%g gen, S
%(ﬁdﬁyﬁmymﬂmﬂgbﬂ yl)naphthalene-I-carbonitrile (136BG73-12),

4- -

(1:(3%BHé mEt endio-Tvhinaphibalengrrearhaniteien “hete:roaryl” comprises
yanonaphthalen 1 yI)plperldlne -4-carboxylic acid

afiselé @g@mwl)erem at least one aryl fing and at least one heteroaryl Ting, at least

’(\%B%L]%Xﬁg@@ﬂﬁgt%ﬂﬁgsﬂdﬂmamﬁdg Nrdnethydaceiamegeocyclyl ring, or at

41@39@%9{3@3}41,g&g@aﬁ(ﬁﬂ_@%?ﬁaﬁmmgqn&s Le. n}east one cherical bond.

(136862&’}1@) -Hie term “heteroaryl” is understood to relate to aromatic, Csg cyclic
groups further containing one oxygen or sulfur atom or up to four nitrogen atoms, or a
combination of one oxygen or sulfur atom with up to two nitrogen atoms, and their
substituted as well as benzo- and pyrido-fused derivatives, for example, connected via one
of the ring-forming carbon atoms. Heteroaryl groups can carry one or more substituents,
selected from halo, hydroxy, amino, cyano, nitro, alkylamido, acyl, Cis-alkoxy, Cre-alkeyl,
Cy.c-hydroxyalkyl, —Ci.c-aminoalkyl, C,.¢-alkylamino, alkylsulfenyl, alkylsulfinyl,
alkylsulfonyl, sulfamoyl, or triflnoromethyl. 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-substituied derivatives of furan, benzofuran, thiophene, benzothiophene,
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WO 2005/115361 PCTIUS2005/017143 4-(3-Hydroxypiperid
n-1-yl)naphthalene-I-carbonitrile (136BG73-25),

4-%,6-Dimethylmorpholin-4-yl)naphthalene-l-carbonitrile (136BGI73602'§ 17143
WA 1'|5{'§/Eﬁ*ﬂl§>{ypyrroIidin-l-yl)naphthalene-l-carbonitrile (1368%51-53, A
4-((S)-2-Hydroxymethylpyrrolidin-l-yl)naphthalene-I-carbonitrile

(136BG85-3-3), 4;Pyrrolidin-I-ylna%hthalene-l-carbonitrile 136BG65-3), . .
Pl vHdiyhr ik ehalepaTdar hDSHAR BlF e tFPRaLels: (Tnsapeprgole,  thiazole,

4 Bveplidinel -vinaphibalengeaspoX i AsikithoRB G Rzole, indazole, tetrazole,
4-(3-endo-Hydroxy-8-azabic cl’o[3.2.1]0(;t-,8-yl)naphthalﬁne-l-carbor}{'{rrile
@Qg}g@%) isoquinoline, pyndazine, pyrimiding, ‘purine and pyrazine, Iurazan, 1,2,3-

A xa8-azahicysiald.did ot Batinaihibrienekesithoritmentriazole, pteridine,
(156AF03-217), . e . N
PREPES i iE DR AR T S VRS R R PRSI AR g1 oot
hydrgehieridied 1 56 Ad A @b Fils@Rg)pents are halo, hydroxy, cyano, O-Cie-
4-(3-Dimethylamino-8-azabicyclo[3. ci-8-ylipaphthalene- |

A R aha a6 TSRS e rodgprhaensrl
4-[3-(3-189@5bxy pidsy tammin Sp@ izdBicieksBmiais craifgfaptdaléiated” as used
j%%%g%ﬁ%w@%ﬂ%?m&gﬁd@épﬁg Qe being free of other, dissimilar compounds

: -thoxyethylaniino)-8-azabicyclo [3.2.1 ] oct-8-ylJnaphthalene- |
~vaibemigidhersparbemdriab e SaverBon B g A EatIFpf in their natural state, so

43-Re(15khpidRz drnd thviasnineindrazali el 21 Josl-8% negahtial 0%, and
ene-I- carbonitrile dihgdrochloridef(lSGAFl -

229), .
aesiayeleRipgidrth o Beabi efdfs ?iﬁ%ﬁ?@é’%ﬁﬁ’pﬁtﬁgg Re 3288 HSonitri
le, hydraghipride1l&pinkinBo@mdnis the compound of Formula (I) is selected from
-(2-Dimethylaminoethylamino)-8-azahic ] oct-8-ylnaphthalene-I
- carbo ﬁ?%ﬁ%@%%? igé)()f%gﬂiﬁ%ﬁg;ﬁ%ﬁ (%%)’
4-[3-(CyastehexptinéthyianinopskdeihidysinBaritiootld spnapithalene-1-
carbonityile, hydrochloride (156AF11-232), i T : -
S P TR e AR oo a5 faiaps (130847
cérbonitrile, hydrochloride (156AF11-233),

4-[3-(2-Mprgholin:4-ylett | YRk AdqetSaxiirmphthalene-
I- carbo%?ri%?%%ﬂ%r%g%}?gg ]?5)%%%;1%%34 cﬁzﬂ&Q %

o ARSI PRl B ins GBS e
carbonitfile. difsdepshoEae (iRGAdTikin@ 36)6BG35-6),

4-Methyl-4-(4-nitronaphthalen-1-yl)piperidine (116BG35-7),
1-(4-Nitronaphthalen-1-yl)piperidine-4-carboxylic acid ethyl ester. (116BG35-1),
4-(4-Nitronaphthalen-1-ylymorpholine (116BG35-10),
2,5-Dimethyl-4-(4-nitronaphthalen-1-ylpyrrolidine (116BG35-24),
4-(3-Hydroxymethylpiperidin-1-yl)naphthalene-1-carbonitrile (136BG73-1),
4-[4-(2-Hydroxyethyl)piperidin-1-yljnaphthalene- 1 -carbonitrile (13 6BG73-9),
4-Piperidin-1-ylnaphthalene-1-carbonitrile (136BG73-10),
4-(4-Methylpiperidin-1-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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-17 WO 2005/115361 PCT/US2005/017143
4-[3-(2-1sopropoxyethylamino)-8-azabicyclo[3.2.1]oct-8-yllnaphthalene-|

carbonltul3% hydrochloride (156AF11-237), TS 2005/017143

wE Z?”[3|oxa 8-azaspiro[4.5]dec-8-yl)naphthalene-I- carbonltrl e
(156AF14-239), 4-(3- Hydroxylmlno -8-azabicyclo[3.2.1

B om0 By AR L R R T S otk o ol
(156AF3¥?%@mMﬁﬁtﬁﬁiﬁfp§@il@a@lﬂnaphthaiene~ 1-carbonitrile (136BG73-26),
endo-8- ona hth g ]Iﬁ) g _3. -%&%}ﬂaﬁ%&a

(88PS30)'
endo- 844{69’%&6@@1&%1}4@%)}3«3@21&Mlhwibfgakllf]dc?@%ﬂié@?r(1353(385 -3-3),

hydroch% |de0ﬁ]d§x§§ %ﬁ@%% %%?@@Bﬁ@@ pionic acid

endo-8 anonap 3.2.1Joct-3-yl ester,

hydrocM&WIMAWM@%EB@W?MW@6%1@%@?&154BG1 9,

endo-8- W@Q{ﬁ 3lont-Byy| ester,
hydroch%ﬁ%@ggggg?%%gﬁ%%%cgnc acid @ *

endo-8-{ackyanenisrruEreeRiale abiageiotyDnepithaee-dgaonitrile

(%mﬁz%) Morpholin-4-ylacetic acid

endo-8-(4-cyanonap hale -1- 3,2.1] l
hydroch%’o@d@’i‘i’%% ?’Yﬁlﬂg‘:)l %ﬁ Z%V%%nggé% leléeé%cargg&ﬁe%séﬁog’ 217,
endo 8-tcsyanpyiaphibalensbiyyeBiazabjoyck(8)RaplointicBeyl estbpnitrile,

drocqtg)r&ya }?66‘@4:1102526%‘)1 Aé _ ){IB razin-1-yl)acetic acid

onapht aza S/clo[3 2.1]oct-3-yl ester,
d|hydrom(érmaﬂﬁﬂﬂﬁm-&azabmmgﬂa&ﬁl}w&@eﬁéfﬁémhﬁeﬂe 1-carbonitrile,

end -1-yl)-8-azabicyclo[3.2.1]oct- 3-yl ester,

hgl %% lﬁgrlgfe E156AF43 253), Succinic acid mono

endo-[844 T ARbNEphpRAREY S azabieyeRb 2! 19t s aprhiheione-1-
Ué%&%ﬁx@%%&iﬂeﬁm@%wdzzs

endo-8-(4- cyanonaphthalen 1- I) 8-azabicyclo[3.2.1]act-
(156AFSHIP4@E RS ASHAgOR W@wﬁoﬁ%}%ﬁMﬁg@%ﬁ%ﬁ%@&hﬁ@mm
(SRS RRRE8)156 AF09-226 & 156AF09-227),
SN A S AR s 1
carbonitrile, dihvdrochloride (156 AF11-229),
4-(3-Cyclopropylamino-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-carbonitrile,
hydrochloride (156AF11-230),
4-]3-(2-Dimethylaminosthylamino)-8-azabicyclo[3.2.1]oct-8-yljnaphthalene-1-
carbonitrile, dihydrochloride (156 AF11-231),
4-[3-(Cyclohexylmethylamino)-8-azabicyclo[3.2.1]oct-8-yi[naphthalene-1-
carbonitrile, hydrochloride (156 AF11-232),
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, dihydrochioride (156AF11-234),
4-£3-[(Pyridin-2-ylmethyl)amino]-8-azabicyclo[3.2.1Joct-8-yl } naphthalene-1-
carbonitrile, dihydrochioride (156AF11-235),
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carbonitrile (88PS41), -18 WO 2005/115361 PCT/US2005/017143
4-[3-(2-[1,3]Dioxan-2-ylethyl)-3-hydroxy-8-azabicyclo[3.2.1]oct-8-yl|naphth
alene- 1-carbonitrile (156AF53-260),
vE fg?}(ﬁlo? ﬂ/lethoxy 8-azabicyclo[3.2.1]oct-8-yl)naphthalen
(88PS44),

sk e e R e S e

AaELSiAR)- BiRnbiarieY chalRE LItEs-2-yl)naphthalene-I-carbonitrile
hydrochlorlde (165RLO

4-{(15 4%) %%Wé‘ﬁwéﬁﬁg%‘fﬁ o Ko nep Bt eﬁ]ﬁ%%?— -1 He e

-I- carbonitrile ddBSRLE6)$-azabicyclof3.2.1joct-8 -yl)naphtha,icne—l carbomtnle

cetyl-2,5-diazabicyclo[2.2.1]hept-2-yl)naphthalene-I-carbonit
Y

4-[(1S, ASJkﬁetapwdwmwe@t@/Mas%iémg{@z@%ﬂl@w%ﬁ*&m&1100*-3-

1paRL12), 4-((1 S,4S)-5-Methyl-2,5 -diazabicyclo [2.2.1
eepsi%i%g%%?t aleﬁel -carbonitrile hydrochloride (}165RL 5

I -(3-AraBiscsaestiey SRS, 2140t &-RapRRALIAIE:-odRSotftRigyclol3 2 Loct-3-y!
it (165RL21)

hy
2-Chloro-N-[ (4 cyanonaphthalen-1-yl)- 8 azablcycl oct-3- a
mide, RpMUBRRITAG TIBRESS), % O TGS SRR, 1 yD--

Nz@i%%&i{@@ﬂ@lahﬂl%i%@tgl m&:?oagﬂb(iﬁggﬁ%ﬂﬁl\?m@ yll-2-(4-ethylpiper

azin-1- yl)acetamide, dihydrachloride T

8-(4-C Bﬁ’é{?‘?}f §/£5 1P OBJC)/C|Oaﬁ 1 ]%1éo38wﬁ-§yanonaph’shalen 1-y1)-8

Ohﬁhwwhfmm%aﬂﬁ@ﬂ epdphionideriia3 RE28Y S 24 anoethyl

endo- 8 Cé/ ?T Qtp alen :1)-8- az%plgyclo[B 2&9&%%&%%11&1}&&31&—1 yD-8-
rdophosphate (1

diisopropylam 165RL22
azelhn@qw[é%htm&ﬁmh@a@n hW@ﬁQﬁéR@&ﬁBﬁ?@rl]oct 3-yl hydrogen

N,N- diisgpropylamidophosphates(de Aphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-y1
1-(3,4- Dlnltronaphthalen 1-yhpyrroli dlne hy rochloride (159JP06),

1egps, aGfiRRfoftEphthalen-1-yl)pyrrolidine, hydrochloride (1591P09),
Morpholin-4-ylacetic acid endo-8-(4-cyanonaphthalen-1-y1)-8-azabicyclo[3.2.1}oct-

3-yl ester, hydrochioride (156AF3 7-249),

Imidazol-1-ylacetic acid endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-
3-yl ester, hydrochioride (156AF40-251),

(4-Ethylpiperazin-1-yl)acetic acid endo-8-(4-cyanonaphthalen-1-yl}-8-
azabicyclo[3.2.1]oct-3-y! ester, dihydrochloride (156AF42-252),

Diefhylaminoacetic acid endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3 2.1}oct~
3-yl ester, hydrochloride (156AF43-253),

Succinic acid mono endo-[8-(4-cyanonaphthalen-1-yi)-8-azabicyclo[3.2.1]Joct-3-y1]
ester (156AF48-254),

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

4-(3 4-Dihydroxypyrrolidin-1-yl)naphthalene-1 -carbonitrile (1 56AF59-258),

4—(3—exo»Ethynyl—S—endo«-hydroxy—8—azabicyclo[3.2.ljoct»S-yl}naphthalene&—
carbonitrile (88PS41),

Rl
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2-Bromo-4-pyrrolidin-1-ylnaphthalene-I-carbonitrile, hydrochloride
(159JP07), 4-Pyrrolidin-1-yInaphthalene-1,3-dicarbonitrile, hydrochloride

59JP26), 1-(4,8-Dinitronaphthalen-1-yl)pyrrolidine, hydr
W %@3#‘5@;‘ -19 WO 2005/115361 P(:T|uu32005101714:eol{;@ﬁ‘r]l&%“”“I”43

4-Pyrrolidin-1-ylnaphthalene-I-sulfonic acid (139MBT58-C),

[4-(Pyrrolidin-1-yl)naphthalen-1-ylJphosphonic acid diet r
(139MBTa48) -3 (pvgaseo?ra.lﬁﬂgy{)n% 5%%@%%&[5 ﬁgcé—&ad]naphthalen@

???‘ﬁ%&fh@“q?fmﬁ"%% n BT70-
ethanesulfonylnaphthalen-1-

A= btk S or AN Bt R
@{gg@yﬁnonaphthalen 1- yI) -8- azablcyclo[3 2.1]oct-3-yllurea

(139Mm eth Ic .

endo-8 2? %%%’(S p¥1at%° tiq - zsd%ncyc 153/10]10& % 13/??5?3? 2-carboxylic
(A3 MBHaYA1dER)er (165RL03),

4-(4-Hy -As ) I t & bon
ML e el e R

hf@&ﬂhﬂéﬂ@lﬁéfg-@ﬂiydropyrrol 1-yl)naphthalene-I-carbonitrile

ggg'\/'% (fﬁﬁi@é&im{ﬁl&%@xttﬁu&awpaawmmﬁi-@a}mmﬁmm-L

Fpoile @ ©Bldtahydro-2H,4H-1,5-methanopyrido[1,2-a][1,5]diazocin-

3- y)naphthalenesl LasRonivilehotyiio 2.2 0)hept-2-ylnaphthalene-1-carbonitrile

4-Thiomorpholin-4-yhaphthalene-1-carbonitrile (196MBT2-11),
ﬁ&%;l-4-hydroxypiperidin-1-y|)naphthalene-l-carbonitrile

(196 MBIrR156)5) 4-(@-BEixarbplating)-2, 3-8 ridueysiold f41 3 ept-2-yl inaphthalene-1-

dec 8%%%:] ré -l.-carbonitrile (196MBT2-17),
85 piperidin-1-yl)naphthalene-I-carbonitrile (196MBT2-19),

1 (4 Cyamdr&@ﬁtﬁdléqsﬂwlyi!)ﬁ@hm@@}mnlmrgwm@thaiene ~1-carbonitrile

(Jﬁ?(%l\ﬁ%‘?‘?ﬁ&é’ 165RL15
yd oxyocta dr0|soqumolln -2- }{I)naﬁhthalene -I-carbonitrile
(196M B#Q?zgéqlpmo -8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1 carbonitrile, hydrochloride

xy -3,4-dihydro-IH-isoquinolin-2-yl)naphthalene-I-carbonitrile
(196M BT2:26), )
4-((R)-22 PR SRy B REhalFR Ly SRR AR cabisiiglacetamide.
(%%@M&I&u%)(msmm)
A0 Hy oy e 3 L Aoyl 3 IR S R bR RS i 1
yl)acetan‘nde, dihydrochloride (165RL.27),
N-[8-(4-Cyanonaphthalen-1-yI)-8-azabicyclo[3.2.1]oct-3-yl}-2-
diethylaminoacetamide, hydrochloride (165RL.28),
2-Cyanoethyl  endo-8-(4-cyanonaphthalen-1-y1)-8-azabicyclo[3.2.1]oct-3-yl N,N-.
diisopropylamidophosphate (165RL22),
Endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1Joct-3-yl ~ hydrogen =~ N.N-
diisopropylamidophosphate (165R1.29),
1~(3,4-Dinitronaphthalen-1-yl)pyrrolidine, hydrochloride (1593P06),
1-(4,5,7-Trinitronaphthalen-1-yDpyrrolidine, hydrochloride (159JP09),
2-Bromo-4-pyrrolidin-1-ylnaphthalene-1-carbonitrile, hydrochloride (1 59TP07),
4-Pyrrolidin-1-ylnaphthalene-1,3-dicarbonitrile, hydrochloride (159JP26),
1-(4,8-Dinitronaphthalen- 1-yl)pyrrolidine, hydrochloride (159JP29),
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carbonitrile (196MBT2-13),
4-(3-Endo-hydroxy-3-exo-methyl-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-|
- carbonitrile (156AF70-267), reanns
Wﬁ?—@{-}g’ﬁ}fg?ﬁyd roxy-3-exo-propyl-8-azabicyc|o[3.2.1]oct-8-ylfr‘1c a&ﬁ?ﬁ% :éi?lle?’-lla-13
*carbonitrile (156AF96-284), -20 WO 2005/115361 PCT/11S2005/017143
4-(endo-Spiro[B-azabicycIo[3.2.1]octane.-3,2';0xiran]-8iy18)naphthalene-l-
Carbonﬁﬁmq(qlggmﬁﬁgnmaene-l~su1fomc acid (139MBTS58-C),

4-[3-exQ-(4- [perazin: QoRydEeydazabiey it SNREll64-B),
R S e >

(3 oSy 3 SRR RSSO EEH b [RR9RE £ AR TE

Q@gne- 1-carbonitrile (183AF19-296),
4-(3-exo-Cyanomethyl-3-endo-hydroxy-8-azahicyclql. -8:yl)naphth
alene-1 $arsHifmest §M‘§§‘?}Tfﬁ¥®pm°ﬁd%e 83?9%4:}3]?%“%%
4-(3-er[dqﬁryﬂﬂmiw&ﬁb}ﬁaﬂa&(ﬁbﬂmjd]azﬁb@h)@mmrﬁb}ﬁMiﬂh’W}ﬁgJ),
azabicyclo[3.2. 1]oct-8-yl)naphthalene-l-c jtri TOA
(3 entio R S L LA LD g L PABTo4-C),
]oct-8-3ll)imhjzhm}$aﬂﬁd-aai:tb@mi«vi{&-((ﬁl—smp%m@)?n*1-yl)"g-azabicydoﬁ-2‘1]00?3-
7-Bromo-4- idin=1-ylnaphthalene-I-carbonitrile, hydrochloride and

é’-]ber%ﬁrl -%%%I%%}’l-ylnaphthalene-l-carbonitrile, hydrochloride

(159 POZ4BYiraxB4epapiups 5Tt EyARBPRN eI R B E MBT2-4):
(159J P@;@%%anflr-'\%ﬁgﬁﬁﬁéﬁi&‘eﬁ%%mmle (196MBT2-6),
exo-8-(4-cya onaphthalenjl-yl)-8-azab|c¥clo[%.2.1 oct-3-XrI esteli
(159J pgﬁ@ﬁ-l)imethyl-z,5~chhydropyrrol—1- Jnaphthalene-1-carbomtrile (196MBT2-7),
?-(3-e><@:té}5imm§oazat§%qh@i3-%mqmtﬁawﬂaazpwmﬁmwcmwa,
159JP68F6), 4-g%-exo-Me oxy-8- igyclo[3.2.1 act-8-yl) |
-Carbon‘fﬁ@é&(‘fs 5%&?2&1}&%—%35&3, —me[ganop;nﬁoﬁé cﬁ?ﬂ?}éﬁ!ﬁs@& 3
(§)lafftkayaronapibtatete (:9gMBINidNe-2-carboxylic acid methyl ester
(159JP74A). 4%@ abi Ioc{f %.:Eoc}-_z-eg-&}/ll}{%] RBERpeRE lgarbonitrile
(159JP§0 mof %ﬁ%’c%l/a :?c;lf ‘ .Iﬁolc'ﬁaér-ﬁ%ap aEhalene-l-.c:a_r onitrile
(173FBAGMB eyt adick ypiperidin-1-ynaphthalene-1 -carbonitrile (196MBT2-16),
endo-8-g4-cyanopaniitales dwi:8-aaaicy riel3s2 bloghambRstefarboniirile
(196MBT2-17),
4-(4-Benzoylpiperidin-1-ylnaphthalene-1-carbonitrile (196MBT2-19),
1-(4—Cyan0naphthaien—1~y1)4~pheny1piperidine—4-carbonitri16 (196MBT2-20),
4-((8)-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»Phenylaminomethylpyzrolidin—1—yl)naphthalene-1—carbonitri1e (196MBT2Z-
2),
4-(9-Hydroxy-1,5,7-trimethyl-3,7-diazabicyclo[3.3 .1]non-3-yhnaphthalene-1-
carbonitrile (196MBT2-13),
4-(3-Endo-hydroxy-3-exo-methyl-8-azabicyclof3.2.1 Joci-8-yhanaphthalene-1-
carbonitrile (156 AF70-267),
4-(3-endo-hydroxy-3-exo-propyl-8-azabicyclo[3.2. 1]oct-8-ylnaphthalene-1-
carbonitrile (156AF96-284),
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(159rP79), 3-Pyrrohdin-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 -
WE§842 3-&yanonaphthalen-l-yl)-8- azabicycio[3.2.1]oct-3-y (érgt][gs'r,2003/017}43
fumarate (159JP83A), 3-Pyrazol-1-yl-propionic acid
endo-8-(4-cyano-naphthalen-1-yl)-8- azabicyclo[3.2.1]oct-3-y!l ester,
fumarate(¢189-SpB8iR)azaionty Fodblaaiens 3. BTy b s ne-1-
%&%M@ﬁg@/@&pﬁ;@g@picyclo[&z.1]oct-8-yl)naphthalene-l-carbonitrile
(159JP84), 4-(2-Meth%/l_-8-azabicyclo[3.2.1 8-azabicyclo[3.2.1Joct-8-
Joct-8-yhhhprtHAEH PSRRIt IS ERY IphFago-hydroxy-8-azabicyciol .2
arBenzyleareandaiydrpargsazedicyclo[3.2.1

Joct-8-yl)naphthalene-| - carbopitrile (159JRP92A)., . ) g
b R A BT TR PRIy iold 3 oS eephpene
nmeiybiesier (B39 930F),

8-(4-Cyanpnaphthalen-1-yl)-8-azabicyclo[3,2 xylieac 1.
methyi %@%ﬁ%@§%&fk}¥& -enéo%%gl%)%[fgéi aﬁgﬁwgfﬁfﬁ&q@%ﬁéﬂﬁhajwe H
Lef{PrbiyaiioXyRIARYEEHabicyclo[3.2.1]oct-2-en-8-yl)naphthalene-I-carbon

(R o Sl -3-exo-{[2-(LH-imidazol-4yl)ethylaminomethyl}-8-
(1R,2R%§§§ ?3%%3{102}%/'%@?8{{ (1 H-imidazol-4yl)ethy

4-cyanonaphthalen-1-yl)-8-
ambieydd@&l]@]@&éﬁ@%@?é@?yﬁ&%ﬂ%g%%gé&g 1158IP02A),
(1R, 2R B8yl Au3aivdraxys-ayaupmeeiivk-8-a8alpciol3. bd-RetyBaphthalene-
yl)naphthalene-1-carbonitrile (195JP05BX), 2-Cyanoethyl
etrgatmpiids AAB3APHAEh- 1-y1)-8-azabicyclo[3.2.1]oct-3-yl N,N-
diisopropyasmidaphassiiia-(1obRiLgleR-Qyenbeityile, hydrochloride and 6-bromeo-

endo-8-(4-cyanonaphthalen-1-y|)-8-azahicyclo[3.2. 3 -
CHSBTO o T CHOSH e (TR 401, B oaoag ] Bpe2-),
endo-8-¢eyanepagitirlenstyy@lakalbivy tofigharinkt 3 5 BHdsphate

(165RL38).Ethyl .. .. 8-(4- hthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-y1
endo-S-%ﬁggE%%zgﬁ%th%cﬂedn- -ﬁ)-S(-a%ﬁg% o[3.2.1]oc¥-%3-yl hydrggen

pbospldd§E66RL41), Bis(2-cyanoethyl)
endO'8'Qf—l(gyeég%W&&%Q&%@Z@@jﬁ%@@ﬁ&ﬂ%&@nﬂl-carbonitrile

(1591P68F6), ‘
4-(3-exo-Methoxy-8-azabicyclo[3.2.1]oct-8-yhnaphthalene-1 -carbonitriie
(1597P72A),
(S)-1-(4-Cyanonaphthalen-1-yl)pyrrolidine-2 ~carboxylic  acid  methyl  ester
(1591P74A),

4-(8-Azabicyclo[3.2.1}oct-2-en-8-yljnaphthalene-1 -carbonitrile (1597P80XX),
4-(8-Azabicyclo]3.2. 1]oct-8-ylnaphthalene-1-carbonitrile (173FBA64D),
Acrylic acid endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1joct-3 -yl ester

(1591P79),

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[3.2.11oct-3-yl ester, fumarate (159TP83A),

3-Pyrazol-1-yi-propionic acid endo-8-(4-cyano-naphthalen-1-y1)-8-

azabicyclo[3.2.1]oct-3-y] ester, fumarate (L59JP85A),
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phosphate (165RL42),
Endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl dihydrogen
“Phosghate (165RL43), 2-Cyanoethyl
é’rﬂ&é—-‘@-ﬁéyanonaphthalen-1-yI)-8-azabicycIo[3.2.1]oct-3-y?
phosphate (165RL44),
Endo-B-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl phenyl
hydrogér(2gtictyhatexa85rabisyclo[3.2.1 Joct-8-yl)naphthalené-1-carbonitrile
<(I\il-é%égggﬁanonaphthalen-I-yI)-8-azabic:yc:Io[3.2.1]oct-3-yl]acetanlide
L51), -22 WO 2005/115361 PCT/US2005/017143 .

3-ChlorbRrisefartarahaprimalen logl SR arrtirias b abaesn stophe -
amide 4185RLHdhzyl-3-endo-hydroxy-8-azabicyclo[3.2.1]oct-8-ynaphthalene-1-
N-[8-(4-cyanonaphthalen-I-yl)-8-azabicyclo[3.2.1]oct-3-yl]-3-(4-ethylpipera
ARBOPIPID pARTHE) dihydrochloride (165RL52),
N'[8‘(4W09ﬂﬁmhﬁm&lemi-%)*8-&-mhﬁmm&2,1]ocit~23~eyl§>—3-—carboxylic acid methyl
diethylami pionamide, hydrochloride (165RL53),
,@sfgr@%gﬁg phthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl]-3-(1H-imidazol-
|- y|)prommmeﬂapmmehdgm1g55p[3.2.1]0c:tazle—2—-ca1°b0xyhc acid methyl
l\é— 865&45%9‘5@ phthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl]-2-
(éthoxyéthoxy)atetamide (165R|'_SQé -
1-(4-Cyar@rayheramesinddpibiryeield 2 Alpgsdiedad aihitelap-1-cabonitrile
(% ), 4-(2-Methylpiperidin-l-yl)naphthalene-I-carbonitrile
(165RL62), 1-(4-Cyanonaphthalen-1-yl)piperidine-3-c rtb?] ylic acid
(165RL6EBY {2342 %1%%&149%%1‘&(‘1-%{}&5@%% ?@/’Iﬁ% hyllcarbamic
agidiRkchity e sbetadd 62/R1BRYlic acid methyl ester (195JP02A),
4-(3-Aminomethylpiperidin-1-yl)naphthalene-I- onitrile(1 i
N-[1-(4-6%%%%%@@%&%%%%%@9 Et é"’r%?lp?%&e?g §70),
A<fiSnigthilasinoroatudpile it IE4ARMphthalene-I-carbonitrile
hydrochloride RL7 1ovDRenzahi .3- -
(3 Diet e HUTR R L BRAAR - iyl 2 oot 31 VIV
hyilsophipyideideSERpIMRIEH)TRL3 1),
1-(4-Cyan en-1-yhpiperigings 3s ieen(16aRE3aBlkeyclo[3.2. 1]oct-3-yl
1-(4-Cyg§2%%%ﬁgﬂlen-l-yl)géﬁgi%iﬁe? E}ggégggtg?r{%e gﬁG%RUS-S)){, [ : ¢

diisopropylamidophosphate (165RL37),

CTIUS2005/017143
pheny

2-Cyanoethyl ethyl endo—S-(4—cyanonaphthalen-1-y1)—8—azabicyolo[3.2.1]oct-3-y1

phosphate (165R1.38),

Ethyl endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1Joct-3-y1  hydrogen
phosphate (165RL41),

Bis(2-cyanoethyl) endo-8~(4-cyanonaphthalen-1-yl}-8-azabicyclo[3.2.1]oct-3-y1
phosphate (165RLA42),

Endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1Joct-3 -yl dihydrogen
phosphate (165RLA3),

2-Cyanoethyl endo-8-(4-cyanonaphthalen-1-y1)-8-azabicyclo[3.2.1Joct-3-yl phenyl
phosphate (165RL44),

Endo-8-(4-cyanonaphthaten-1-yl)-8-azabicyclo[3.2.1]oct-3-y1 phenyl hydrogen
phosphate (165RL45),

N-[8-(4-cyanonaphthalen-1-y1)-8-azabicyclo[3.2.1]Joct-3 -yljacetamide (165R151),

-0 -



4-(3-Fluoropiperidin-1-yl)naphthalene-I-carbonitrile (165RL74),
trans-4-(4-Hydroxycyclohexylamino)naphthalene-I-carbonitrile (165RL96),

Methanesulfonic acid trans-4-(4-cyanonaphthalen-1-ylamin
WQS%&%Qi%%’F—?LQ?), 9@9&%&17143

4-(7-Azabicyclo[2.2.1]hept-7-yl)naphthalene-l-carbonitrile hydrochloride

(198RL@%hwwm9&%@%&&1§&§§%ﬁ¥98{§.-£ﬁL%%5§§ﬁ%;é@anamide

methylbenzenesulfonylhydrazone (173FBA60
4@?— beymethyl)piperidin-1-y|]naphthalene-l-carbonitriIe

(173FBA3e)4.- LR N34 - in-~1-
Bi,g)xo- 8-(%£4anonap tf?ﬁgﬁ;@f;ear%%ﬁ#%%gg{ ﬁﬁ%{/glgff%%%gﬁ azin-l
3

PrRP AR A erARE $2RBEBASIbH),
v NN dmetietnes ionamide (AP BREana Yo & Hoc
-3:yl]- -dimethylethanesulfonamjde :
4%%5%%%0)?&? i‘é’%a%%éiﬁ e Ea%a %@.2.1]oct-8-y1)naphthalene-
|- carbonitiie4hydrochpdtidaeql 9ARBAZAB)cyclo]3.2. 1 oct-3-y1]-3-(1 H-imidazol-1-
4-43- - IcyGlol3. -2:en-8-yl)naphthalene-I-carbonitrile
(gg?ﬁ%%\%%%%%ﬁ-g%r%ﬁaﬁ%&ﬂégﬁhgﬁézine-I-carbonitrile, hydrochloride
(141IP36ER () C yamypaplidiaict-y kA zofb 2 Gkiadidkale3dyiatbonitrile,

hoely %&Q@r)é@e‘!&xﬂﬁ@@é@ﬁéﬁyrrolidin-l-yI-isoquinoline-4-carbonitrile,
hydrocﬂ:&r‘ifde (141JP71F), 8-P§r’roliqlin-l-yl-quinoxaline-5-carbonitrile,

hydrochidfidevererapiiaon 1 -glipinesiding-1-saarlinatidedd astror(t AR L60),

hydrochiquiderdddiniFer L) - BnytelisinsInddsauinglingsgcaghonitrile,
hydrochloride (141.JP79P2A), 5-_N|t(o;8-p3yrrol|d|n-_1-yl-_qumollne,
hydro Ch]IE)Q[ @Raw%jﬂﬁgﬁ)mpmdme- ~carboxylic acid (165RL63),

1-(4-Nitfo-8-& FaBeteipaiitironayiitiiedinl sy pysiligiae i SF BAZ 28w butyl  ester
8(-%%3[4 z yrrol?d?n-l-yl-isoquinoline (173FBA2_6b)_,
8-Nitro-5-pyrrolidin-I1-yl-1,2,3,4-tetrahydroisoquinoline (173FBA29b3),
5-Nitro-8-{Syfrolinimaddyiigs8datd tidmpgiobnl moline £ 63BABEBRLGE),
o Fay b gknapette A S iRl RS R RSN OB 70,
4-(3-Ethylaminomethylpiperidin-1-ylnaphthalene-1-carbonitrile hydrochloride
(165R1.72sec), ‘
4-(3-Diethylaminomethylpiperidin-1-yDnaphthalene-1-carbonitrile hydrochloride
(165R1L72tert),
1-(4-Cyanonaphthalen-1-yl)piperidine-3-carbonitrile (165RL73-3),
1-(4-Cyanonaphthalen-1-yl)piperidine-3-carboxamide (1 65RL73-5),
4-(3-Fluoropiperidin-1-yl)naphthalene-1-carbonitrile (165RL74),
trans-4-(4-Hydroxycyclohexylamino)naphthalene-1-carbonitrile (1 65R1.96),
Methanesulfonic  acid trans-4-(4-cyanonaphthalen- 1-ylamino)cyclohexyl ester
(165RL97),
4-(7-Azabicyclo[2.2.1Jhept-7-ynaphthalene-1 -carbonitrile hydrochloride
(198RL.O1),
N'-[8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1 Joct-3-y1]-4~
methylbenzenesulfonythydrazone (173FBA60a),

4-[2-(Hydroxymethyl)piperidin-1-yl}naphthalene-1-carbonitrile (1 73FBA70e),

.93



5-Pyrrolidin-1-yl-quinoline-8-carbonitrile (88PS18),
3-Piperazhrl-ylpropionic acid endo-8-(4-cyanonaphthalen-1-yl)-87
azabicyclo[3.2.1]oct-3-yl ester, dihydrochloride.(88PS64),
W?—ﬁl@?g(}z/‘-maroxyethyl)amino]propionie 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-83(dxey[@n@naphttaiphialgh-8-drdbioyoldBliRt)ctedliczelel 2. 1 Joct-3-yl]-
ifumarate (88PS67), 3-(4- iperazin-1-yl)propionic acid
Z\g}#ﬁ'@}fﬁéfgﬂ%%naaﬁ)ﬁ%aﬁ@rﬁy -@li@a%h- bicyclo[3.2.1]oct-3-yl ester,
difumafate(§8R4669nanephthalen-1-y1)-3 ~endo-hydroxy-8-azabicyclo[3.2.1]oct-3-yl}-
4G-Ristvaminemeivhydreosgaaabicyclof3.2.1]oct-8-ynaphthalen

e-I- carbonitrile, hydrochloride, (1 83AF03-288). -24 WO 200 /1%%%%%
PCT/Uéﬁ@@?é&“?lﬁ@XMétFm?@Pﬁréﬁ&P&W)lﬂ%'727] LTS 571

Rormauai(b) sombsrRydbesized Mysmethods described below, or by

modification of these methods. Ways of. modifyin ethpdolpgy., .
et Shar N B O e e ST
qhyiggsatpstose skilled in the art. In general, during any of the processes

for preparation, of the co unds of Formula (1), it be n

andlor Qe RIS SR B Te B eI CADUPA B Ay o T
moleculeBworiaimed]-bhigdiyt bidetiepdetbyatbenitslef conventiondlydrochloride

%rl%tﬁci;' 9roups, such as those described in Protective Groups in
rganic %émistry (ed. J.F.W. McOmie, Plenum Press, 1973); and

Greenel&PwisdiRrrbtdckioauG et ‘méma@x@aﬁi@@wﬁ@g@?%ﬂé\mw&
Sons, 1991 which are_ bethharehy neosperatedaesinobve e teranerin),
their entirety. The protecting groups can be removed at a.conyeni né&)
subseqé@mﬁé@ﬂ%@S%H%@S%WW%9%%ﬂ?gﬂg ]cﬁé’ &y
transforgopiiepsdiseiilid ayntpsisirgappitanle caripotioe sl AteHISGRA),
in the art and include g,g. those .described in R. Lar nsive
Organics'ﬁﬂétﬁ%%ﬁﬁgﬂgﬂ%f Vgﬁ%%f%ef’ii%, if a?%ﬁﬁ%%%ﬁ%ﬁe%{g d.,
EncyclopedisiabRaanentsrihy @ogaplithSynthed)pydohdinw (&Y ERASUs,
1995, which are both hereby incorporated | ference in their
entirety. [%%']gﬁ? %ﬁ%hge%“ggéﬁ%%@ﬁ%%é?%?n%ggg}ség isclosed herein can
be prep&fﬁdrmmm@ﬁ@mhﬂd@@éﬁ@@ﬂ%maﬁ@%@ﬁ%%
(Schemeh gy bas &Eﬁiﬁ?ﬁsil-ﬁ@m@amﬂﬁ@@hﬂmiﬁugﬁ%@m%ﬁ

halogen with the ‘dppropriaté amine D toggg compounds of the general

* Formulal ((§- e prowesdidan bd-2dnidy digr 1A surinalostivirifianone
(173FBA35b),

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

PCT/USZ005/017143

3-Piperazin-1-yipropionic acid endo-8-(4-cyanonaphthalen-1-yl)-8-
azabicyclo[3.2.1]oct-3-yl ester, dihydrochloride.(88P564),

3-[Bis(2-hydroxyethyl)amino]propionic acid endo-8-(4-cyanonaphthalen-1 -y1}-8-
azabicyclo[3.2.1Joct-3-yl ester, fumarate (88PS65),

3-(3-Dimethylaminopyrrolidin-1-yl)propionic acid endo-8-(4-cyanonaphthalen-1-.
y1)-8-azabicyclo[3.2.1]oct-3-yl ester, difumarate (88PS67),

3-(4-Methylpiperazin-1-yl)propionic acid endo-8-(4-cyanonaphthalen-1 ~y1}-8-aza~
bicyclo[3.2.1]oct-3-yl ester, difumarate (88PS569), and

4-(3-Diethylaminomethyl-3-hydroxy-8-azabicyclo[3.2.1]Joct-8-yl)naphthalene-1-
carbonitrile, hydrochloride, (183AF03-288),
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e.g. an aprotic solvent such as toluene, acetonitrile, benzene, dioxane,
THF, DMSO or DMF with a suitable base such as pyridine, DBU or

otassium carbonate and using an excess of the secondary amine (which

“&%ﬁéﬁﬁ P3¢t as the base). The reaction can occur at a tem SrAIiyRIs017143

between +20C and +150C. Alternatively, the reaction can be carried out
under microwave irradiation at temperatures up to 300C. X Rs R7 Base
RIY/Y2-111: N R2H R3CD Scheme 1l -25 WO 2005/115361
RE{NR2992001 4843 R1, R2, R3, R6, R7 in Scheme | are defined as in
Formula (T), above, or are suitable precursors thereof, and re dt 2
halide. [B778] In AR fERRONSS AbToRE R 90%88%%‘%@?8%%}%’%‘0 s described
displpsss aﬁfﬁ@ﬁo@%pmarmatmmtmy@mgmmga@rﬂunumogy include,

metal- cataysed (e.g. palladium or nickel nucl %&ﬁ bstlt

i
BNy CBEHE G o BRSO B LS (8 HOR: G LEye Siilled in the
tgifl ater geanaflaterdntosylate thelystitutees a”nyl}niepmatmas)f(ﬂiarttwoxmdg@f,}?omma

em. Int. Ed., 1998, 3 6-
o Eerm hdr o0 g st WA renctvc ronpe on any of
Methndspﬁescqoﬁ@mmmeymHanvbeumh@ﬁﬁe@;émﬁ@nsze‘é@%\‘emwnai protecting
Cu-catal r i
T
rdishoiecdtenien Besseriie Fuhdaratieréwdy Etﬁr:fdéfi"é’ﬁ"(“’r WRpmy dp Organic

a&yng &zsl;%hxg%ﬁe}g’ BNR0QYiall ofndnichrarsohenehytncagpsatadd herem by
hérein by reference in their entirety. [0Q80] In yet anott%r embod ment, t

COFRPBERJE JREBARIEER) diSRioBECHERIPER DET aFSHl?P’o fihe* Hivenient
g&%ﬁ%@ @iﬁh‘f&}%@Ft;%ﬁ}(gtﬁ@tﬁﬂ&ﬂﬁr@ﬁﬁ@bﬂeﬂiaﬁwesmhﬁgcamﬁmsmpmmefomanons
ifunctional a inker wn in Scheme 2. The leayin I

L3seEb g f gﬁ’ﬁl&ag 3[5 i oege Chiofine. romlne%r%é%lnéo%élgag%'g' those

stitteriatd, i0.8.. lrasgdme&mmmme @rgam@tﬁ"eaﬂq@wm@zgr@ub’m@mhgslm 1989,
fe"’(‘]i %g L8 reaction [ conys gﬁ?% ;%%%?do%m SIS NS ERAMRRY and Sons,

§3|c cbnditl In“‘anin ent; e.g.,
1995, which are both hel eby incorporated berein by reference in their entirety.

[GO78] In one embodiment, the compounds disclosed herein can be prepared
starting from halo-substituted aromatic rings such as C (Schemel) by base catalyzed
aromatic nucleophilic substitution of a halogen with the appropriate amine D fo get
compounds of the general Formula (I). The process can be carried outin a suitable solvent,
e.g. an aprotic solvent such as toluene, acetonitrile, benzene, dioxane, THF, DMSO or '
DMF with a suitable base such as pyridine, DBU or potassium carbonate and using an
excess of the secondary 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
X
L, ’ K Base
i
Ri—— A4 B 4 e i
T PN Y-]\N/Yg
Rs H
Rs
c D
Scheme 1
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diisopropylethylamine in acetonitrile, or K2C03 in NN-dimethylformamide.
The reaction is typically carried out at temperatures between room
temperature and 120C. NH2 R6 R7 |-l base R, ALiY1Yz
W%&ﬂ%ﬁ]\??hl, R2, R3, R6, R7 in Scheme 2 are defined in a%gﬁ%%gdléﬁﬁ
Formula (1), above, or are suitable precursors thereof, and Lt and L2
represent a suitable leaving group. [0081] The appropriate starting .
&at&a@m&e@mﬁéﬁﬂhﬁ?ﬂ%\}aﬂ% BreRHE E@H&}l@d(gcd%fﬁ’iﬁgofo are suitable
g}@&lﬂ%@éqg&g@,q%g@@;g@ﬂmm{@Substituents RI, R2 and R3 and

any R6 and R7 can each be individually introdu t iat .
stage dPiHeEl preag@}%%egpwgwﬁtoﬁhedg?mé%%a f %Xr%ﬁ.ﬁeﬁe M8 0sed herein

. . goproce known
%%ﬂ%eg%ﬂ%wga rﬁ}g:gnwmd@&ie einghe D AlmoGhemetSomtialy86y (89, palladium or
36-390; G. Schiemann et al., Ann., 1931, 487, - 5 3
BERDSIOIIRR T 4T ST 5 Belfar f%??ﬁtﬂﬁ%%%rﬁggo%ﬁggé,Pse“domb
%@%ﬁéxc%%zm; B, Skkigdett-etalaf310r tosBrermibitingdsuytivayss) (Hartwig,
all of w are incor e € N ir senti ,
égﬁ’ﬁ%u & gz.o% : é%%ﬁ?/%%bg ﬁ%%ﬁ%@%%?gﬁ%?g‘%gﬁﬂ&hﬁ% é']‘ g}?ggné{ngggﬂzc Chem.,
dasgjcamittaﬁmm&im@m@sdﬁ@é@frnziwénm@atmfé{heﬁpﬁiggiﬂ%s‘fnﬁ‘zé%ww&

ageiher methads, knayw,tg hesgrskilad inhean. OA83FEamnovnsts of 581-584;
the invention in which RI, R2 or R3 are halogen, can be _prepared h )
d@@g@&r&m@@@ﬁ&i&méﬂ%&é’%&ﬁﬁéﬁMﬁ F%?@??fgﬁ%lﬁg%?ea"“‘m can

athgrhensthedadionritontbese skilesdiindhe Brivatigraativelygariert., 2003, 5, 897-

I bsti iline- :
R OSSO SR e RO

4 " AL andmeyer
methodgogly] using Sedimethiriterbodietic,atid oontpfuatoaddierasid, @hdisclosed

. s
AdgociriatehifindivnaCieyhlisior a1 98WBH: S88:090. Whiclrasing@pyrs L and Lp
Ina%g ! u?t%%&?fda @1% gigr%tp Xt&%?é?él%lﬂﬂ&&, %%gﬁﬁé)-or iodine, or a sulfonate, e.g., tosylate
or mesylate, or another leaving group favoring the reaction. The reaction is conveniently
. carried out by stirring the reagent under basic conditions in an inert solvent, e.g.,
diisopropylethylamine in acetonitrile, or K;COs in N, N-dimethylformamide. The reaction 1s

typically carried out at temperatures between room temperature and 120°C.

NHZ RS RT
R /\n/\ base |
i SRS ' ‘!‘ P ]
R /‘_i" LYy Yolo
Ry
Ry
E F
Scheme 2

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

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

Adcock et al., J. Am. Chem. Soc., 1967, 89, 386-390; G. Schiemann et al., Ann., 1931, 487,
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[0084] Compounds of the invention in which R1, R2 or R3 are cyano,
CONR4R5, COOR4 can be obtained by Pd catalyzed cyanation from
corresponding iodides, bromides (Alterman & Hallberg, J. Org. Chem,,
WM@?’B@?%M-?QSQ) and chlorides (Sundermeier et al, Ar%(’egw.‘%%ﬂé’ﬂn%
Int. ed., 2003, 42, 1661-1664) as well as by Ni mediated cyanation of aryl
bromides and chlorides (Arvela & Leadbeater, J. Org. Chem., 2003, 68,
QYR2:@1 Ty avbieak, dll AnedEheeteSenct®6rdhdshlor atd hetarmenght ct 21, J Org.
Elerenas ) tpealiatiotbe o, AN Al RRRhAAcs UWRAMORRIR in theiv
halo-dferivative or a Sandmeyer diazo-intermediate with cuprous cyanide.
Eharetwyl nitriles thus obtained can be either converted to the

corres%@ﬂ'ﬁwg te@@ﬁ@'&?ﬂ@é’ Migiowavadndugedisyelraddiiarchentistyepared by
(Alterman & Hallberg, J. Org. Chem., 2000, 65, 7984 %9 g§h IS thods
Iedaesingl me@%b@ﬂd@@ﬁé?éﬁ?ﬁﬁ%b%féﬁé‘ﬁ@éefﬁtﬁ?eﬁﬂp&ﬁ P@de Sy PEFRT e
GQIFesReMRgLAbOKYigeagids. In addition, compounds bearing

carboxylic acid residues cg{lé)ge accessed from.co r?,\spﬁndipga

ryl
iodides!WthideS SPBIRRLGISS B #;B’%gf%?y}‘z%g]ﬁﬁ ro%ycér%oni/ﬁa%?o}halogen’ can be
Ghepist b{GhsshiabhabEigidethe20a8 dBsct 16E-1208; likiehie hetehipr: or other
incorpqrated herein by reference in.its _enti 0 BN bstituted
dﬁﬁé@%&%ﬁﬂ@% é%nﬂbc}éseaé%%%zgl f?%lsn %r@%ﬁ%&%?ér%d%mes b?;/‘ Pd S ' _e
catiiyzédsaiimecarionytatide chevisny (WanetaloTaongliheft  208pzotization

67,6232-623 ich | . tedihereipantetarencadn dsiic acid or
ear%% ﬁgTﬁoe%?ﬁ\%%%%gggﬁ%Ség%%gg%%u812§05/017143 carboxylic 1

scifisczarrtiis aiherd divamrstrdoai RISy easKitalsraNEP ROERAIfsacid; and

Of SOHPYNGAAE S Masinasioleg Yodassrihge fudhe aiiARRAWC oRdpatingtsiL., J. 4m.
of the mvention in which R1, R2 or R3 arePg O)RB, S(é) R5 .S(%Z(f B
e

) , @) .
Sibrye(SRB) L6 BEINRERY Cal Be prearby (RIREPIE TOIRRATIY Piemagare o 1t
Sifeagies can be prepared by direct aryl sulfonation by use of
concentrated sulfuric acid, . SQ3, or.chlorosulphonic gcid, or by hydr IS
a suIfongﬂﬂglgfioride'é.Qf’flf%og’dﬂ’?)?&/3 it éo%gg%%el%?b éineﬁoé))gégé(%tl %%T @bWRS’
SEE0R AcdiczophtamsdlbinRh e prbsed cgohtoprfeoohrithsponiting iafidpy, bromides
sulfonyl chlorj can repared i f i [figi :
PRI e B in L 98 as M o

redgéngswiadllbmediy edbad¥®h waihl 6aifdAADMETR SURSA maeidsderyanation of

an i :0VEQien e Rreparadfromasylfenmd.ehimides0)0122-9125);
re@ﬁ%&%ﬂgﬁﬁéﬁ I<'§1i§1'£il"n((;}sg‘.lgsquones can be prepared éy Friedel-ggaige nitriles

typbere abtibhssirafeionses BSHBOMRUIEHiBFETINIHEIRER Byt SOUF
alkyl balides QrauHERAes Ml 3y hndiinieaeit walis byaadaibigs dfazo-intermediate

S o PR R AR P LA e 10 the

corresponding tetrazoles by microwave-induced cycloaddition chemistry {(Alterman &
Hallberg, J. Org. Chem., 2000, 65, 7984-7989, which is hereby incorporated herein by
reference in its entirety) or hydrolyzed to corresponding carboxylic acids. In addition,
compounds bearing carboxylic acid residues can be accessed from corresponding aryl
jodides, 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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by oxidation of aryl sulfides. [0086] Compounds of the invention in which
R3 are P(0)(OR4)(OR5), P(O)(OH)(NR4Rs), PO(N.R4R5)2 can be

Wpre ared using the following methods: Phosphonates can be pre ared b
2 %Hst}?]dialkylchlorophosphates to aryl metal complexeg,cefg. %}Py 017143
lithium or aryl Grignard reagents, followed by hydrolysis of one or both of
the ester groups. Alternatively, phosphonates can be prepared by addition
ohB&XB© asidliazarianfustitinithissprdetocentiics hio o eshtatiaey s F&gctons or
by hydrolysis. In a similar. ' JSi e appropriate halide
8%? v%%%/%e,np %g%%%%ggg%éﬁ%%%mes can be prepared. [0087]
Compd0n8s of thzompemibrofiieHisiemion R Wi RBRirda Roky X5 SOREs: S(O)Rs:

%BI)PSEEXF% mﬁtr%} RHGHiamsoR efbessyndesisieomdh@llowing methods:
corresponding h

ydroxyaryl derivatives for the alkoxy derjvatives or

Seyfensses s BorREtRBad Buskmseanbaibin o8 CEMp CRTARg ifuric acd

igventioniBMbigthRE R21ek B3 werSRB4canhenytepiseddraie sulfonyl chloride
correspondirég aryl iodides by Pd catr%

( d lgfi hemistry (Cacchi .
&EI%OET@.EE db{g’f}@}ﬁ%_ ,Wﬂia‘ %zzﬁxg}gg%ﬁ%"ﬂp tﬁe%%lsgmé e( K gg Y Elntoride.

y incorpor erein '
rafeseRee:n, sl paltaiordtarnativelyrthey ¢y kddtiaindEPorfureing a sulfinic

corresponding.aryls by Friedel- Crafts mistr - i i ed b
S8 A T b Pt L) ot A Sy, flloved by
referincevith itsiHntiretyyloddby Swlfitivnacida sptabyighhrer Hoagaidest gre pnveniently
WO 2005/115361.PCT/ 1017143: nitrilesyWhitmore et al, &.fwn b
@ﬁ%r%r.e %0%0%933 ,o %1, %?5&%%7? &%&iélaﬁsmr?éreby incorporated here?n b)Zs _can )
refersnddinkitiseitrenis orie wegHeR|6FiaresraNnRARERE RS Lty sylforyh halides, by

qghe%gbéﬁ‘?al%@ﬁgki@é’ d24TsonbichisiharahyineRrpamieRshsreiadion of Grignard

reference in itS entirety), or by either Pd-catalyzed (Gool3en and Gho

ARREEHES GhEtowst. @&@ﬁ@ﬁ?@mﬁa@%ﬁfsﬁ&% G azai%féaays@é prepared
Iatienieh andbaramieacids (Frost & Wadsworth, Chem. Commun.,

2001, 22, 2316-2317, both, of W{Ii

h hereby i ted herei
referend®Plis ertPERS 589 g%er;?ﬂr}%ﬁ%%ny ot % gf%e'%@&?&)(o&),

Sotthe’invention in wh

RZONB8)ax AuinoP bRE.RypincalkybeN HEERA, NISO2RY cifllpwing methods:

Bt e DA by e et . et
asoripseribetisabod;thiing @ grikanignmidiergishellazied br brfelpis of one or
9%5%@’8%%3’%9\%%@%%%%“&%&%@& el%oahamioalklapRiR-Eam Paddition of PCI to
introduced following the same methods as . -
a diazonium salt in the presence of cuprous chloride, followed by hydrolysis. In a similar
fashion, using the appropriate halide derivatives, phosphonoamidates or —diamidates can be
prepared.

[0087] Compounds of the invention in which Ry, Rz or R are alkoxy, OCOR4
can be typically prepared by Willlamson 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 R; are CORy can be
prepared from corresponding aryl iodides by Pd catalyzed acylation chemistry (Cacchi et
al, Org. Lett, 2003, 5, 289-293, which 18 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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described ab_ove (Scheme 1) or by reductive amination (Emerson &
\1Nalters, J. Ain. Chen?. Soc., 1938, 60, 2023; Milovic et al, Synthesis,
991, 11, 1043-1045, both of which are hereby incorporat j
W ko 49, pora
%?3?5%?% its entirety), or by dehydrative alkylation (RiceelgC OF%}E?@\%’{X;H%
Am. Chem. Soc., 1955, 77, 4052; Brown & Reid, J Am. Chem. Soc., 1924,

46 1838, b_oth_of which are hereb}/ incorporated herein by reference |n its
eittiiety\ Whdditionaflyalcompéitindssrihifogpd 8h £1do %g% ?he@??@ is* hereby

from. couesRandi '9{99{8@{& acisls Bycwratalyaed eavpdeg (Whitheos & Lester, J.
é%éké/a{d, Org. Lett., 2001, %, 2077-2(%7%),C Whi,cr{e% herg ol =

oo TeseEnits bATot o8 BFAH LT GAR DECRIR ey e o in s
derivatizest by allvlation caeyation @okmin Lietigidsn ABpen., AB5R, BT6Ed. Engl.,

35:; Yasukara et al, J. Chem. Soc, Perkin Trans. 1, 2000, 1.7 :
L
gﬁﬁmolﬁﬁﬁmw QoY JBfetuteesityitbodntiferiichormayhatiby @Hcpgg'pggated herein by
ohen, J..Chem,.Soc., 1895, 67, 830; Olah & Kuhn, Chem. Ber. 1956,
g5IF P BRI ’-tyéﬂ, Can. J Chem., 1993, 71, 2109-2122, all of which
are her@bgsincorforapedivsrefthy iefertprdinikinBredy 6F Rs are amino, lower
sulfonylati a OMPANNAS ARANGHARIdE By s Hiee pEscRsbr, which i
bE"0b am‘é%%é%ftgﬁg%a%- or pseudohal?%?ecursor eithe b? Pd b
cotaly el {Hire @IBUE OV D ARECH TSBE T BIm B HOAT g prevared as

Wd@é‘#ﬁﬁ%@%@@é{ incosRaraterd feraiRDynElgmagadbitBEntPetddyby M hydrogen.
catalyzed (Buchwald etal, J. Am. Chem. Soc., 2002, 124, 7421-7428
WA PERSIARL ERBRo feT UG T U HE B e ™

CB%%F?&&%&&O%@%&M@%W&@&&QWM ititionir(BevciviRBoRRers, SRém. Chem.
can be obtained_ from a. suitable halo- or nse a rSOi=b ;
catsy AR D G U 200 6780 G IO LB i of vhich &
PReTéSRO0DAE4Rra643-BEBGnuhic itishbreby icayishaiativeralivljion (Rice
refe %%;Pé%%%%‘i‘y ), 0" {odsCatalyzed fiqetherifiation shemishysoc., 1924, 46,
_( B weld, Org. Létt., 2 _02, 4,3517- 3520, which js hereby .
inteBppiatdd hereindy sefetsnceyiniepaRIFEg) bATREtn BV ERTHEE D its entirety).
COfaRA C%Qx@fo&ﬁﬁ?%ﬁﬂi@ Ikylating,afs imgarybiiglonding boronic
precursors K’/oge , J. Chem. Sxo@, 1948, 1809%%%?6& occbﬂwﬂ :
Symtﬂfebl‘s,%M?@G@%‘Gﬁ‘?ﬁﬁﬁ-@S}tépaﬁiﬁﬁﬁ@yﬁegfg’lggﬁ 300454, 277207
of WhGN aher %@S%@Qrﬁéﬁm&ﬁ%&fﬁ{emmﬂﬁtﬁ).éﬁtéretyﬁno group can be
Alternatively, alkylarylsulfanyls can tL—?'Obt i g# b .irradi%tion :
B AONE AR HIEREL T AL ATl Wk S8R GreTenbes: 7% 35
%%&uﬂ%a@@ﬂ‘l@ﬁerﬁvw Bederdbyrincorpigitéd, Herdia M2 réfegamck Weedon, J.
its entirety). ' i i
e 37 F0HE GG ) AR R AR 651 Eence in it
entirety), formylation (Hirst & Cohen, J. Chem. Soc., 1895, 67, 830; Olah & Kuhn, Chem.
Ber. 1956, 89, 2211; Guthrie et al, Can. J. Chem., 1993, 71, 2109-2122, all of which are
hereby incorporated herein by reference in its entirety) or sulfonylation. Alternatively,
compounds bearing amide substituents can be obtained 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 R, is SRy can be obtained

from a suitable halo- or pseudohalo precursor by Pd catalyzed (Li, J. Org. Chem., 2002, 67,
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lithium and alkyl Grignard reagents, halogen-metal exchange chemistry
can be utilized to introduce a broad range of electrophiles such as alkyls,

-Si(R)3, -CHO, -COON, -CN, - SO2N(R)2, -SR, -B(OR)2, 'SpéR/)t%zb%%r}é"ms
W&@ rl,if?ﬁf 10092] In general, an amine or alcohol functiona |iry ¢an be

further derivatized and for example acylated using any carboxylic acid
halide e.g., chloride, or carboxylic anhydride to give amides, as _
eGP iniSdndmbeschy inagTpost BicHRBIR  bhhecfeiseas sty siediRy), or Cu
catried, Mt sing.AR GXERSHef e Pexiating aoenicandia suiablehasenz, 4, 3517-

e.g., triethylamine or diisopropylethylamine in an inert solvent, e.g., .
dm&mﬁﬁﬁ@,@aﬁ@@m sfurerpade By fﬁ&%?ﬁbe‘?&ﬁs?éﬁvﬂ% these

a@%ﬁm%ﬁay?wgispﬁéd »t_sg aﬂymm&ngfw@ff%%mlcﬁagmyyﬁmqmmqﬁvoga, J.
and carpoxylic acid an I , amine/alcono eaq, uUsiflg.
it St AT to b CHRBRE (oM R eI P: o g
ED&|. Thwnrenssiqn és 3spical lyfoahiicrdaoeibaisitg iaroepmess! dbthin agylefingice in its
nt and uplin t] inert sol ' .
R L L
2605 /AkE36 1 RETAY 82005101 BLrat=s, 0 ~OFZ RANAIISTBzR3, AQfal 071, which is
N - i t 73 AZJLHR K +
(AN DR QLR CoURI iage

-N Scheme’ 3 wherein R and Argl are defined in agreement
with Forff0% 1), Zustemone staringe friom gyl Pyoraides\gnd Nggidss.mpiquing alkyl
0 o, SnARsXisREssMsahalide and.Bismatiodanssunstilked alkWe utilized to
[0093] Alternatively, an amine or alcohol functiopality can %e gélg tegL ON
USTHE SHRe b BT SHREA | SRS SRTels S ASa i PRS- Bup Qs O -
syably hategenGRuN.S@):cHiBNEL brBmioy, or iodine, or a sulfonate,
e.g., tosylate or mesylate, or another leavi oup.favoring the reaction, . .
The readtBffis coﬁ/éﬁ‘?gﬂy%?ﬁ@ﬁ%ﬁt %?/%%)rgl%r% l%mﬁ{y Cat b’ ither Yerivatized
and for example acylated using any carboxylic acid halide e.g., chloride, or carboxylic

anhydride to give amides, as exemplified in Scheme 3 by amine or alcohol K. The reaction
is typically carried out using an excess of the acylating agent and a suitable base, e.g.,
triethylamine or diisopropylethylamine in an inert solvent, e.g., dichloromethane, at a
temperature between 0°C and room temperature and under dry conditions. As an
alternative to the carboxylic acid halides and carboxylic acid anhydrides, the amine/alcohol
can be acylated using a carboxylic acid and a suitable coupling reagent e.g. PyBroP, DCC
or EDCL The reaction is typically carried out using an excess of the acylating agent and
the coupling reagent in an inert solvent, e.g., dichloromethane, at a temperature between 0

°C and 100 °C under dry conditions.
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reagent under basic conditions in an inert solvent, e.g.,
diisopropylethylamine in acetonitrile, or K2CO3 in
N,N-dimethylformamide. The reaction is typically carried ou <
Wt%r%%}gse}% tites between room temperature and 80C. [0094] éﬁ nesrzrggg;g{mts
ketones, exemplified in Scheme 4 by tropanone derivative G, can be
modified by reductive amination using any primary or secondary amine
HNRR*, Alternatively thefsame methodology can be used to modify
primary pr se&ondary am’luﬁes exemplified by amine J (Scheme 4g;The
reactiorﬁ;\c%nveniently cgrried aut.by stirring the reactgnttg ‘i\;@wert
séwventsuek as ntethanollgr ethanol. As a reducing agént, solid-
supported borohydridz,’:ﬁa%lém, NaCNBH3, BH3pyridine, H2/Pd-C or any
related reagent can be uge%l, including solid-supported reagents. The
reaction i§typica||y carrigg\out a& room temgne[rature, but less reactive
carbonyl compounds céh reddire %‘5 'r«‘sqrrfaea%peratures and/or the Zs
pre-formation of the corresponding imine under water removal beforgi g
addition of the reducing agent. -31 WO 2005/115361 Zy {)‘*
JCT1us2Q05rol7143 - fresitcing-agent3-+HMNR4ARS Ar,y,l,—,pl!" 4 NH
Ar-N'J~R5 G H ~NHZ R4CHO ogReducing agent H Aryl- N R4COR5 J
Scheme 4 wherein R4, R5 and Aryl are defined in agreement with

Formula (1) [00951 Furthermore, ketones, ex lified i em *
N JERVAT Do R TR o A e NILR o
reagentSs BICKIRASNRIgnEEH D ithium Sreadeitsprbers Rbadidd Mg/Rirds an alkyl or
defiped in agreement with Formula (1), to give derivatives such as K. The

Gt Hw?ggéiﬁn is typically carried out in a solvent such as THF, and in '
some cai@93he additiontofeim ydanincerialerhid Hiordereditieasrboctigdated using
reaction yields. Al ivel tenes ifi _ 145 3 halogen
(S%h%?ﬁ%x ?%%ng%%% %%31 (%%’%g to eééioé?dzgeﬁ' L?b)égg%ag%ﬁy v]\}Ft?]ngéﬁilaflEr§5 X
ylidensuch. achbirinstiynifsxeriodimentathyHifensie endsylatagmasylate, or another

My lide-SeNerIRHA Ao dLnERYIs, Hoxaoiw e degidBiently carried out by stirring the
reagent under basic conditions in an inert solvent, e.g., diisopropylethylamine in
acetonitrile, or K;COs in N,N-dimethylformamide. The reaction is typically camied out at
temperatures between room temperature and 80°C. '

[0094] Furthermore, ketones, exemplified in Scheme 4 by tropanone derivative
G, can be modified by reductive amination using any primary or secondary amine HNRR®,
Alternatively the same methodology can be used to modify primary or secondary amines,
exemplified by amine J (Scheme 4). The reaction is conveniently carried out by stirring the
reactants in an inert solvent such as methanol or ethanol. As a reducing agent, solid-
supported borohydride, NaBHy, NaCNBHj, BH;-pyridine, Hy/Pd-C or any related reagent
can be used, including solid-supported reagents. The reaction is typically carzied 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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or trimethylsulfonium iodide by addition of a base such as sodium hydride,
in an inert solvent such as dimethylsulfoxide at a temperature of 0-40 T.
W@}&ﬁégﬁ{%ﬁ , ketone G can be converted into an olefin by %(Wiﬁ%%/ﬂﬂl 43
adsworth-Homer-Emmons reaction, or by Tebbe olefination. The
alkenes thus obtained can then be converted into the corresponding
epoxide by treatment with oxidation reagents such as hydroperoxide or
MCPBA. Epoxides such as derivative L can be further derivatized by
reactions with a wide variety of nucleophiles, such as cyanide, alkoxides,
amines, organgmetaific Qeagen&g&n_parbarﬁ@ﬁ@"@e?ﬂ?éﬂjrom am% 478
sulfonaraige-tierivatives upon tre4atg1ent with base, to give ter‘fib“’r'ﬁ?’
alcohols exemplified by derivatives R1I-M6, where R4, R5, R6, and Aryl are
defined in agreement with Formula (1). Certain reactions can be facilitated
by the addition 6f a Lewis acid catalyst such as ytterbium triflate oFboron
trifluoride etherate. Furthermore, the epoxide can be reduced to the
tertiary alcohgl usingig,reducing agent such as LiA1H4, NaBHA4/LICl,
Super%ta/ﬂ ne, catalytic {i%%@‘énmted reagent can
be -32 WO 2005/115361 PCT/B83985/017143 used, including
solid-supported reagents. The reactions can typically be carried out at
fjemperatures of 0-100 C in solvents suchrasnéklF, diethylether, or
iglyme. OH O + Rs MgBr Ary N Ar-N 6 G K Aryl-N~"/ Q Aryl-N~O
NP e & 10 AFyl-1e esERt RAGTEMST 8@’%‘@%} Ex)étmples for
M 1 OHyfdst~ Ot iRirnévey dbuk Rérplified BN BRYe RSyArpbhhone derivative

Aryl-N Aryl-N M . .y
(3,/ can bg/ reacte anthMasv%ty of organometallic reagents, such as Grignard or lithium

reagents, where Rg and Aryl are defined in agresment with Formula (I), to give derivatives
such as K. The Grignard reaction is typically carried out in a solvent such as THEF, and in
some cases the addition of anhydrous cerium trichloride can improve the reaction yields.
[0096] Alternatively, ketones exemplified by tropanone G (Scheme 5) can be
converted to epoxides L upon reaction with a sulfur ylide such as dimethylsulfoxoninm
methylide and dimethylsulfonivm methylide, generated from trimethylsulfoxonium iodide
or irimethylsulfonium iodide by addition of a base such as sodium hydride, in an inert
solvent such as dimethylsulfoxide at a temperature of 0-40 °C. Altematively, ketone G can
be converted into an olefin by a Wittig or Wadsworth-Homer-Emmons reaction, or by
Tebbe olefination. The alkenes thus obtained can then be converted into the corresponding
epoxide by treatment with oxidation reagents such as hydroperoxide or MCPBA. Epoxides
such as derivative L can be further derivatized by reactions with a wide variety of
nucleophiles, such as cyanide, alkoxides, amines, organometallic reagents, or carbanions
derived from amide or sulfonamide derivatives upon treatment with base, to give tertiary
alcohols exemplified by derivatives M1-M6, where R4, 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,,

NaBH4/LiCl, Superhydride, borane, catalytic hydrogenation or any related reagent can be
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b~ SO -~4 OH Aryl N O R5 Aryl-N o NR4R5 M6 M5 Scheme 5 [0097)
Furthermore, the introduction of substituents on ring A or on the phenyl
Wm%%x &an,occur at any stage of the synthetic pathway, ang thusiRgdir143
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 rin%A as defined in Fon%]l}JPI,abg). Thed Ut at
AHfhc THGIBE oA TRBRREC SRR OB T BL SEPBCALE R as BoE” ©
GB#phenzy I mEDORheoRts SFWOrBIO it Batier, or diglyme.
PCT/US2005/017143 OH PG-A/ O PG-Nk/ O PG-N HN P OH Sch&me 6
Aryl-N~ [0D98] ere the processes for the preparation of th%\R
COMpIN ordir?Lg to thesing&ftion give rise to mixturés-of
stereoisomers, such isomers can be separated by conventional
techniques Such as preparative chiral chromatography. The compounds
can be prepared in racemic form or individual enantiomers can be
prepared By sterepselective synthegis or by r@@géggg[gsThe comp bhds
can Apel e Into theireo Jal tiomersby skap Nu
technr?(ques, such as the formation of diastereomeric pairs by salt
formation wi¢h an optically active acidl-such as (-)-di-p-toluoyl-d-t&ttaric
acid and/or (-)- di-p-toluoyl-I-tartaric aTid followed by fractional

8

crystallization and regeneration of the fﬁég%ﬁ%. The compounds can
also be resolved using a chiral auxiljary Bﬁ formation of diastereomeric
derivatives such as esters, amides gr ketals followed by chromatographic
separation and removal of thérghits illary Methods of Use [0099] In
some embodiments, compounds of kprmula (1), as disclosed and
described herejn, are capable of modulating the activity of an androgen
rece%%?.p 801" The term "modulate" refers to the ability of a compound

discloseu OH OH OH
NR4R OR,4
Ay Rs M\/ e M\/ o M\/
M4

Aryl—N Aryl—N Aryl—N
M1 M2 M3
OH F“ OH
o]
N ,,
Bﬁvﬁr ~g M\/\,;s\
Aryl—N 5 S Aryl—N O NR4Rj
M6 M5
Scheme b

[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 pheny! 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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herein to alter the function of an androgen receptor. A modulator may

activate the activity of an androgen receptor, may activate or inhibit the
W%cﬁ%igx g%g]n androgen receptor depending on the concentigtign Qi thie, -1,43

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

probabjlity that a complex forms between an androggn re€eptor and a oH

nagurinding-partren A r may—inereage abifity thain

such a complex forms between the androgen receptor and the natural P

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 -34 WO 2005/115361 OH

PCT/US2005/017143 probability g]:%rg_ec‘é)mplex forms between tl}_\ery]__NﬁyK

androgen receptor and the natural binding partner. In some

embodi , m latign of the androgen receptor :

using F?é@%%jtor gg?éecrﬁggea%acﬁsr%e&i#éﬁgﬁ %ﬁ%ﬁSﬁ%tﬁgézﬁﬁ&ggg according to
qascﬁbeﬁtijmgﬁrs.&mm Nﬂxﬁﬁﬂ@; EQ‘S@Q@I@%‘@J(%@@@@WR:M% 5—‘*_6 separated by
Incorporated Q%ﬁ?ﬁédt e%&ﬁ&%ﬁ?&éﬁ@%ﬁ% N INe M TRCUNAISounds can

reters to increasin e unction of an androgen receptor. The .
témptinhibliretersmic Susraudividuct snamtiomawEie Srdr el dyetfereoselective
rRCERIRE: THERNJRORRIRCERIRE THNEGHOMARAYRE theiiaiaglianovitier component
natural binding partner or catalytic activity. [0102] The ter. "contactm%" < by sal
ASPEBEEIIERIN Pééféﬁiéfﬂotﬁ?%‘iﬁasasea%ﬁo@ﬁof%?&%e‘zf HeaRgas pairs by salt
t%@%f?@l@“ﬁﬁﬁ%ﬁﬁﬁﬁ&??fﬁ@@@&g%ﬁ& sueh & @?eﬂl}phrtﬂh?}thél—tmmp_ i gm'rttiand/or (+)-
can affect the activity of t ndrqgen receptor, either.directly; i.e. .
REPA R WrPHRE SRRl THE R TESE Sl TRTPALAgh TS i) Teesterstion of the
int@EasAinRg VWit anafhendnolacile de wehithethesagivishohthesdharoggdormation of
receptor is dependent. Such,'contacting”_can ' j :
R B Gl O e & 1 oo o CA A IGHEE R 2 btogaptic
ceeppating andd-aravdlofére rhixaprr Banterest or it may involve whole
cells. Cells may also be maintained or grown in cell culture dishes and

. contacted with a compound in that environment. In this context, the ability
ofvepmdiceliiiseompound to affect an androgen receptor related disorder;

i.e., the | Pf theCRROURE £BRALEs, dalenbinmd beferenisa Qiiihe disclosed and
compounds in vivo with more complex living organisms is attempted. For

cos-ahRideTHe afSHEMS ARATUIATRETBAEEN, it APE WERARSRIN 0

those skjliegoin therag:, tiprgettheinerogeny ecepiorstiligonfaat switipthed disclosed

C%rgrgi?nutrc])daﬁter 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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including, but not limited to, direct cell microinjection and numerous
transmembrane carrier techniques. The term "contacting” can also refer

Wt(())2 rnging a compqunq dlscloseql herein to conte}ct with a t@égﬁ}sz(}os/cmms
androgen receptor in vivo. Thus, if a compound disclosed herein, or a
prodrug thereof, is administered to an organism and the compound is

brought together with an androgen receptor within the organis SUCQH | bindin
copkabiiiy BalvaHiPRESdepRs SPINEBSMURETOIGHEP 16%‘{?%63 frge! omems

i Bish Cerimnaine Ghbammia d)meaybe gn agepist afayabe assessed using
androgen receptor, while in other embhodjments, ompound ma
GO ST BB TSR PR B SL A bEEE  U: Phen o
coTOP e siReals bR ARatirhagdnistofp@atahteogehyeetptoce A its entirety.
compound that is a partial ggonists,may in son 18l fancti £
activatdf bt rec orI,e Wﬁileg‘f%wo errf%agéseg%mg&;/g%g%?ga%a%f%ﬁﬁ ressor%f.ci';{l o o
resepten leoetor 35TRO@E0SA1IBED H4AET 10 SRoGSIY frs esifdar function of an
creumstances, in eﬁ%%ﬁ&%%%n@@éé&%r%ﬂﬁﬁ%%ﬂ%p\;@ MOFHUARRoWRHE R natural
other wcumg%ances, the compound may be a gene-specific modulator.
[BiEid g poteem bdditeractaitandrogen receptor is activated by
contactigg s, with, compoungabfiprmuadd Tersomasiing efifitng a compound

androgen receptor may be in vivo or in vitro. When the recelg)&%r is that the
cSinelrarst Meroito e IR PR TRESPOEPBLOMIISHAE 1) MtithifisErng ™°
theEosmRO U tarthe: lindstilisCloeomtainigofte reesptor, leitteméirectly; ie., by
embodiments, the living subject is a patient..In.certain embodi t
EEATE D e RS, FrE R A e o e ot s another
capsistingoalwhics, trtactatibits, lguinémgigscdays; catepshdeny, Joals; contacting”
cows, primates, such as monkeys, chimpan u :
PR BT A ey R b 6B R P et s Sompeing
tHevotesentyinwentisnis diréeteafitogsmiettriarof! Bereatioh bRaNENELWhole cells.
SRl sanascn e Reenip Ui AGREBAUAN ald Faried wit o
: n

other aspect of the present invention is directed to a method
otwezming hy g omaramesmpRsing saeitiryify 4pktent mMEREHRTomPoume ©

hyaegonadismand Admisistelingitauikndeatient, akompauUat MbFesmdand can be
(). [0107] Another aspect of the present inventiqn is directed {o me

method . :
OF T D PHE Bt ek RS TRGF i P e L B SPRHR R oo oms i

X
Ma fev
CouRNising identifvinguripatienthaving, lesstihemntindal destostdrereewell-known to

pl%%gga&g}de(? diIT it?ligtgrtci,n togetth ﬁlg a&%?ggaencge@%?grgdig fclgg{ggy @iﬂ:)'the compounds
including, but not limited to, direct cell microinjection and numerous transmembrane
carrier techniques, The term “contacting” can also refer to bringing a compound disclosed
herein to contact with a target androgen receptor in vivo. Thus, if a compound disclosed
herein, or 2 prodrug thereof, is administered to an organism and the compound is brought
together with an androgen receptor within the organism, such contacting is within the scope
of the present disclosure.

[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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[0108] Another aspect of the present invention is directed to a method of
treating infertility in males comprising identifying a male patient inflicted

- ithyinfertility and administering to thg pati_e_nt a co'mpound];gﬁgg%hgﬁﬂ(ﬁ%
0109] Another aspect of the present invention is directed to a method of

modulating spermatogenesis in males by administering to a male patient a
compound of Formula (I). [0110] Another aspect of the.present inventjon .
iSThE FEPIFETRE N B r&?@ﬂ?ﬁ&aﬁﬁ?&ﬁ@ﬁSﬁ%ﬁ AR VIR in other
cemprisipgeidemilyinmgpaumalaayaitenéntlistedifidtinoénbatte dysfunction

and administering to the patient a compound of Formula.(l) tacting it
Anotheﬁ%%%ﬁect 0 %Iﬁr%%agﬂ%%\%%t%na%%rﬁ %8%%%8%%%?#%%%4 tlr)ga%ﬁl gac. mg '
aniftopaosgdnmhaleSccurmpriSind Teermitpinina efidhe padiesemrecapite vy be in vive

andropaus ipisteri i r ishe
PG IS R o Rl s o

pedaunistaventiba iscainssed to Amdirsg sPRiAtRReHIBMSIFoSeRior  In some
females.compiising ideailying efomale pafisatdnfliciRr aMitnts, the patient may be a

endometriosis and administering to the patient a compound of Formula (1).

( :
(1A ofher BaFERR PP bttt diiNRALSH B HPCRBETETS Hlethbt Bt rabbits.
trgﬁgﬂ@.g ﬂ]g&p@ef%é{ Qjﬂinsf%.@iﬁ@@af% m}ﬁip@ﬁfb@ﬁifidag @.fmﬁiﬂd%rp,adlﬁjmt}aznzees, and
suffering from dyspareunia and.administering to.the patient a compoun
oﬁﬁe@rmg‘tﬁa 1&]3%})1%%%03%‘88%{% %%élesne?r%\l/%ﬁion is directed
. to a metfgadspf trewiithevagimismos fin:femsdas compising identiidn e method of

f I tient suffering fromy ini st ]
R B O e P T A D Tt MR lposnd of

isfinmotedito a method of treating sexual arousal disorders in females

comprisigggeentityingga.female; nationt Jlcipd SRR ANk a method of

disorder and administering to the patient a compound of Formula (). _
[OTeRéina Aoinecnafas: STHREPREsSRtiHvBAtR RIS dafieitd Witdinprpppadism and
treating sexUAOIgasHisdisiHssen demalasieemprising identifying a
female patient inflicted with sexual argasmic disorder and ?%minigtering

a

to the pafitfifla cofRiaaPeRoph Il @YersTL FARBRe FSadpaerss the method of
prestinkinventonvsiditeeiethia acnethedaftcrentivigsdisdedelscofdibidingridentifying

ma? I}?astigr?tr%g,g}%g qeisdse&gy iﬁ‘t%'[%arln%&o%%trigrpet %)qg,is%gdai\{\gtgﬁﬁnisteﬁng to the patient a
compound of Formula (I},

[0108] Another aspect of the present invention is directed to a method of
treating infertility in males comprising identifying a male patient inflicted with nfertility
and administering to the patient a compound of Formula (I).

[0109] Another aspect of the present invention is directed fo a method of
modulating spermatogenesis in males by administering to a male patient a compound of
Formula (J).

[6110] 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 dysfinction and administering to the patient a compound of Formula (I).

[6111] 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 ().
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disorder of libido and administering to the patient a compound of Formula
(). [0118] Another aspect of the present invention is directed to a method
ng (l;tgml%g?l replacement therapy comprising identifying a B%q%’gzﬂb%‘%%:«;
ofzhormonal replacement therapy and administering to the patient a
compound of Formula (I). In one embodiment, the need for hormonal

replaceryiferagtin ySeE DX CISSIONY [N SUIRISR! B NEIIEEL metnod of

means. Another aspect of the présent invention Is directedtoa _
mieeabugotntentingdadhdrimalen \corsingg adentfitesl 4llussesprigmienilicted with

MUSEE WASHOGS ARPRISELEOMRIISIDgeIdeNtif &Jﬁdo@é'@@mm@d with
muscle wasting and administéring to the patient a compound of Formula
(1). [0120Pkdbther Hsest BIRFRE e SinPisveRtiBN T8 R dicdiiertditpdnethod of

Ofumﬁfg\dﬁﬁaﬁﬁéiﬁﬁéeiﬁtfﬁﬁﬁﬁ@sirb@l%ﬁﬂiﬁglﬁdeﬁﬁf?iﬁ@ mesablardystioRtYering from
myotonic dystrophy, glucocorticoid-treated asthma_comprising identifying

TR h KR O R EISEIRELG R R AR RETREHE S R R istBring to

the patiejolt adgomponuibeof dspeaaudd (he p3tIMOIADGOHL 38 @Hrecied to a method of
P%T/U82005/017143 [(%12 Another. asgeﬁt of fthe re§ent#1nven.tio
1re 1 ee

IS .. .
difectetrtd ' method of eatng & ¢ PERHEON B Frot %ar%%ng sutfering from
congisismye ks atopieisiarifrait/thstrattestatacepdusis Foroohe @ensity
loss: mogg porders aguding. ek QeILASINGaGk.A" WIBADOS o rethod of

irritability, sadness, tirednes nervousness; depression; impaire

copmiing Femveliongusdiudiivgiverbal ferspley anmBpstdl identifying 2 female patient
nepRdeg Shai e A1SAsAeLS i lrddd BguAlahGIMEr 54150388 MiHeht 2 compound of

cognition impairment (MCI), Lewis body dementia, and frontal temporal
ddit@ia;Rerophthalmia; metabolic disorders, including dyslipidemia,

atheroscieresjs, anchowerinspén dgpendsnrisiabeiesi ROMected to 2 method of

cardigvascular disorders jncluding. but not limited to hypertension, ,
cdfGHAy SRR GRS éﬁ%ﬂ%%ﬁ&%? S R B RSP U 4, fomale patient

prodstatedccantessand schisojphdenialceampridinmicdentifyiogle patienta compound of
ingjgtegll\év'@g at least one of these conditions and administering to the

patlgﬁnt a compound of Formula (1). [0122] Another aspect of the present
inventiorl 881} ectetitshemustiect of fhrepessiny wcoidition sidecttald trommethod of

the QIRHPERREIRIBG 1AL BORE xﬂ%?%ﬁ%ﬁ%ﬁfﬁ%@ﬁ?%@%@ﬁ inflicted with a
disorders, including dyslipidemia, atherosclerosis, and non- insulin
deprmdernidibiderand MmpMyrieg i dvaBeisal drssraersdrd Garmepla (.
hypertengipg) corgninariapedissass Ry asidishPRIiusiRnoReSIYhethod of
and prostate cancer, comprising L o
hormonal replacement therapy comprising identifying a patient in need of hormonal
replacement therapy and administering fo the patient a compound of Formula (I). 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 ilinesses 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-ireated asthma comprising identifying a patient in need of

muscle strength improvement and administering to the patient a compound of Formula ().
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identifying a patient susceptible to at least one of these conditions and
administering to the patient a compound of Formula (1). [0123] Another

W@Rﬁ%?ﬂﬁe present invention is directed to a method of iIRE{AVIREHSe17143
health-related quality of life parameters selected from the group consisting

of survival, impairment, functional status, health perception, and

opportunities, comprising identifying a patient desiring an improvement in
at least 1‘?1@ sai&boat%%%%%?é%%%gdﬁﬁﬁg ér%ﬁ‘éeﬁ)l e%ﬁ%ﬁ%{?ﬂg 15" Hhethod of
coregimgnadcohfitiom stiethd Gb24 iStdrawptossiatipe of chttnp prasdralty; short stature;

n %Q%i?srz?nlsb%lxrlg%gr%{g a methad: of: deiaving I Qe SHOR O THUAS ek of vigor,
cancer comprising ident Ing a patient inflicted with prostate cancer and »
adnisistariiayitsstheagashsnttitcddripoandl BETEHIAE:(INePessE N Kopgised cognitive

e%&%ﬂ%@%ﬁﬁﬁ%@@%dfﬁ{eﬁw%@ EhhimParigtiaryneffeatvenitative disorders,

treatln% certain conditions in male patients. Thus, the comg?éun may be )
adriline dd et Aliesstiekilih SHEUHES HERFERET MG dreisshody dementia,
conditions: Rk ueembadinepisihei coneitienit eatedan, helog dyslipidemia,
includes infertility, erectile dysfynction, andropau isorders of .
T3 G cRB TGN e CHTSSEnG Br i OV SO0 Ay foralr disorders
PGEILISRO M0 hiéd 4dnirat nioll dvfHemangibe, adoninisteredety ainetes patidninyocardial
in_order. to mpdulate spermatogenesis in. the,m ient, [ 1n qther ... .
e B o e P Gt o S RleRly, MR Mibitying o
treatiag deftandonditionei fomaltthetrertsditims, ahé abmpstenggrigythe patient a
a g}j’ﬂpg{%@gﬁ@o%f; ale patient in order to treat one or more of these

iti

conditions. In various embodiments, the condition treated in the female

includes [8h3R—Imetrissitherdpaprefe ofithe, ARSI c8ERB alsarbgstad to a method of
disprdel: andisexHaiprpasmisdisader-HR12iip onmembedinenéng density loss;

compound of Formula (I) may be administered to_ a patient in order to .
efCEPHERHBIE BTt efEqerss) FBIRNgnbstmiEmiaa BOREtRET 20d non-
Fonauia dipnaiekeasdaini StRIedd) 2 padientioudid et derdarprovguding e pertension,
strength. For ex méole, El?ﬁ comdoogéra]f may be. aﬁmi i.ste{r::ied toa patient |£1 isin
NSO BB SRR PR S RN SR TR To R LiRY R StropRy oo comprising
mjdemicydlys t eptiynionstopididerticaidete atedodstesaciii29}d amwheiministering to the
embodi{'nent a cow&oigmd 8{ Fqgrmula () may be administered to a patient

e

. patent a componn s) ) . .
infSrder fo improve a health-related quality of life parameter such as

survival, [{HHgdirmeteotherctispest seitits eesentpareaivonisadgected to a method of
oHHﬂWﬁEQheaﬁh—mlated quality of life parameters selected from the group consisting of

survival, impairment, functional status, health perception, and opportunities, comprising
identifying a patient desiring an improvement in at least one of said parameters and
administering to the patient a compound of Formula (I).

[0124] Still another aspect of the present invention is directed to a method of
delaying the progression of prostate cancer comprising identifying 2 patient inflicted with
prostate cancer and administering to the patient a compound of Formula (T).

[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, a2 compound of
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[0130] In one embodiment, a compound of Formula (I) may be
administered to a male patient suffering from prostate cancer in order to
whelaxthe p{ogressmn of the prostate cancer. Pharmaceutigalymsasos/ot 7143
omp03| lons [0131] In. another aspect, the present disclosure relates to
a pharmaceutical composition comprising a phyS|oIog|caIIy acceptable
surface act| ve agents, carriers, diluengs, exc ients, s oothdn% %ents

nts, ﬁ?}fﬁg}ﬁﬁfﬂé LA BRI Rasien 1y order 19 Fodutate ermatogenes:s in

c@l‘i&bﬂﬂﬂlpﬁtxﬂaﬁreof and a compound disclosed herein. Acceptable

carriers ents, for therapeulti are well known . :
articularl

pharmac?é% | art, g;are ESH(;I‘I encf for exal Opc\e,)“;{ |r(1g e%%%lt%n(‘lg 6 partoniary

thtaccemmhs@emn retiiEdnshradkmplghiistsnt CdhEagerromgound may be

(1930)which {5 8%&91911% GREreIN LIS BRGCHE S SRINEDF these conditions. In

Preservatives, stabilizers, yes, sweeteners, fragrances fIavorlng agents,

an@mﬁésllk@#@}ﬁ@@tbr%e@ﬂﬁlﬂ*@pﬁﬁﬁﬁﬁécé‘bn% dFApEsitisHidesy endometriosis,

lt%uﬁ%d NengeaiBaneRihin askkiendesierafBehydronideedzoic

aC|d may be added as preservatlves In addition, antioxidants an
suspendlfihentdhsy BE ALY SHERCEHRG: H{é‘fﬂ% dBfRe admimistered to

esgwleﬁuﬁammmm Iaiﬁﬁh@é&epmdet’ﬁazhke may be used as surface

active a suc 02005/115361 P USZ O 0171 3

glucoseg@c# rc,IH‘:‘ ?}Py 7B 2 gtem%%nnl Hight an ;t administered fo

S|Iu:@tze;eﬂnagrmﬁmmoaﬁmpmwezmmtmeﬁmrgtMetﬁas|¢|wt$ialuth¢na@a;pound may be

syn etlc alu nu | | NREE 1
c{n é“{ ?‘gsf?h% ﬁ?éﬁl ) %@ﬂ’f&ﬁ &h é%% 0 CARONAE 10 muscular

alcium h rogen ate, calcium oxymet lose, and the

Ilkémmhe uytehinsirschmenter W@@i@%ﬂs&@&?@d@ﬂa@ hardened oil
and the lige Ay be,usRA-A3 SMAKNIIYAFENIR SGHhEI! 1§18y administered to

sesame oil, peanut oil, soya may be used as suspension agents or

USRS HeRissdoatrratEe Srikaldackicd JRAURI0E bleaPasmBeiey dude as survival,
sughasReiuIRsRRinslBafu O heaREMRERIRIS; mﬂﬁ@w&me@opolymer as a

derivative of polyvinyl may be used as suspens

plasticizd®@Pkh aetieFphRafimTeL %HBDEHB% %grﬂ %@d’%@[ be administered to

suspessigRBgesEihg 2kdiheptesmephannace uidal corgesition’breferssion of the

toa mlxture of a compound disclosed herein with other chemical

co%%&%gﬁ@cgmh as diluents or carriers. The pharmaceutical
composmon facilitates administration of the compound to an organism.

iple gggﬂ |8L@ Mglstenng a compound exist in the art including,
b 0, or |nJec ion, aerosol, parenteral, and to&cal
administri3a] PhamenssteicamesmiissiierrnE shsaleBiseTslstaiig Hyphamaceutical

reacHn SARP RSN INQTIARIHAMGARICASSe surface active agents, carriers,
diluents, excipients, smoothing agents, suspension agents, film forming substances, and
coating assistants, or a combination thereof; and a compound disclosed herein. Acceptable
carriers or diluents for therapeutic use are well known in the pharmaceutical art, and are
described, for example, in Remington's Pharmaceutical Sciences, 18th Ed., Mack
Publishing Co., Easton, PA (1990), which is incorporated herein by reference in its entirety.
Preservatives, stabilizers, dyes, sweeteners, fragrances, flavoring agents, and the 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,
antioxidanis and suspending agents may be used. In varicus embodiments, alcohols, esters,

sulfated aliphatic alcchols, and the like may be used as surface active agents; sucrose,
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such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid, methanesulfonic acid, ethanesulfonic acid,
-toluenesulfonic acid, salicylic acid and the like. [0133] T tF "g%liix}a}r"
3 ) . . CTTUS 200 43
Wieined '3’ hemical compound that facilitates the mcorpora@?on g?%
compound into cells or tissues. For example dimethyl sulfoxide (DMSO)
is a commonly utilized carrier as it facilitates the uptake of many organic

cgimpsyndacinte, thesacgils eryitdliess ofalubtean mﬁ}q@q_lggr}l@ﬁe fohydrous silicate,
;g&“%%eﬁu%fggﬁiﬁ%m}%&@m%ﬁmﬂw inwales el dissalvem silicate,
e

:ompound of interest as well as stabilize thevbiolggically actiye folgm of o
tiseleisrpsereneaitsseiismivesisn Bferdl:sobie A ERkFRyRIgSPhate, calaum

dilyeBisinihe aEinRRe, SRMERANY Mepddutiared seltionsispheaskbatstearate, tal,
buffered saline because it mimics the salt conditions of huma l?tjo
r

SHAETS o SHRG b EORBO TP B SO BBASIour BN R R Ch Sseme

lons, &
buffepeshaiiugntssyenayosifiesdhes hinipgisalmativity of admmpgendsliuloss acetate

[0135] The term "physiologically acceptabley defin arri di ate-
TS it AERSETS e e BEtARD An T iy e O Fbacetate
carhatipthi§ab36]yhive phadmaotuticApolimosmeddusttiveemansionagents; and
bgz% IDIStere aé%% Qé’aﬁ%ﬁﬁa?e%tﬁgttﬁgﬁﬁg Rl BPRRHIRERYERIon agents.
compositions where they are mixed with other active ingredients, as'in.
combindfibdiheraplye diewnitipheramaeatisdr exEpeiips. msydp a mixiure of a

i 98%%11%&%@’1%/&&%&9%%7&6& JerhnigussishiatnRHOR afidents or carriers.

ministration of the compounds of the instant application ma t%%[fund .
inTlR@hﬁﬁ@ﬁ@ﬁ@wa%&@%ﬂﬂ%éﬁ%%‘i@ﬁ%é@?‘%ﬁ%@é‘%Bﬁ%r?@‘&%?, KyaR organism.
PRnd@ih edileR.d980. B3 d-Shitakisntesiias efisdminiskationudiay, bar not limited

example, include oral, rectal, transmucosal, topical, or intestinal
e

a&?nir?irﬁ%aﬂﬁlﬁﬂ},%‘?erﬂgl}%o em%%tcﬁ% &k g 1stranion.  Pharmaceutical

cular,
subsifaneauScintiaEROUSainthyedutiany njetionds astvélbagmic or organic acids
intrathecal, direct intraventricular, intrape itonﬁﬁl.{i qﬁfﬂ QLR aRGHaL i acid
inf@ﬁ%cﬁ’ﬁs. Wg%%%ﬁgﬁh%sﬁygé%%a ) éi): %a({in§’11|lnlstecrgl ﬁ|fr: sus.tcainced c?( &Lﬂ " ’
canstbliegvifteas edosederfoufeninliding vbpsesiHfestbagidosalisilic acid and the
pYmpS, pills, transdermal (including electrotransport) patches, and the

like, Tor prolonged and/or timed, pulsed administration at a predetermined

rate. [0188PFhe pAAerisveuiieariesnisssito s SRR SSBROHbAiRinfactlitates the

MY 8RN FELreshiB AiHanReTHIRL b IS@HdNOVRr SslantilonEaRHO! sulfoxide
conventional mixing, dissolving, granulating, dragee-m in%, Ievigaynrg .
ptake” of many organic

erffeMdHfings @%ﬂ%ﬁ@t@ﬁﬁ%mr as 1t facilifates the

compounds into the cells or tissues of an organism.

[0134]  The term “diluent” defines chemical compounds diluted in water that
will dissolve the compound of interest as well as stabilize the biologically active form of
the compound. Salts dissolved in buffered solutions are utilized as diluents in the art. One
commonly used buffered solution is phosphate buffered saline because it mimics the salt
conditions of human blood. Since buffer salts can control the pH of 2 solution at low
concentrations, a buffered diluent rarely modifies the biological activity of a compound.

j0135] 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 humen patient per se, or in pharmaceutical compositions where they are mixed with

other active ingredients, as in combination therapy, or suitable carriers or excipient(s).
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or tabletting processes. [0139] Pharmaceutical compositions for use in
accordance with the present invention thus may be formulated in

Wg%ggp}%g&al manner using one or more physiologically acegpig®gos/e17143
carriers comprising excipients and auxiliaries which facilitate processing

of the active compounds into preparations which can be used

pharmaceutically. Proper formulation is dependent upon the.route of .
AR SHeRTOR EFERHR PR BHRTIRAG P CRIVR Sk e aoegtpplication
exgipiRNts MAYIbeRYsa e Sithlieanttiasl hdeistaMadh @ ubltsteng. Gn., Easton,
Remington'’s Pharmaceutical Sciences, above. [0140] Injectables can be

prépaf ysttighventional forms, either as liquid solutions or suspensions,

solid fogp1s Ruitatseifeslsatutiencdrduspsstom imiguicr srompde.npebisroral, rectal,
or as emulsjons. Suifable excipients are, forexample water,|Salifgery  includin
JEF §1§?Sﬁ11’an%l|rt)(lﬁ, ac%sel,n%gc{ﬁ%tln, aﬁ_%ﬁgr%%n, sodiu%_glu_tar%ate, cysl%ine £
hiytheorhioree sabctieeoiise ineadeiiarnifapetdimnairgdersots well as intrathecal,

p&%‘é& acentical Gom Bﬁﬂ%&@@ﬂ@%ﬁe&@@m@ i ARAHS QfRABIONIE compounds

auxiliary substances, such as wetting agents, pH buffering agents, anc1 ,
threnlikiso PRyslofisdtany Eompainse I AORE Ao Ca ReR PR B i depor
HARKE ShSAHHBRe Bﬂﬁ%ﬁ['%ﬁ@! utigRdeminysiologicalcsaingrhufer:) batches, and the

desired, absorption enhancing preparatjons (for exa%ﬁét% 0s0) rea%g:

mitkgh ©TMRIeRsTd 19/ PE B E AL RS AN AR FAnTS
approprigigdp thetharrigaimabapermenatedsinaybeiisbe prebmt invention may be

formulation. -41 WO 2005/115361 PCT/11S2005/01714 . "
u 1 L]
PRAPHACRERC A AT Re St éfa?le% 0¥ i ijé’%at%#fgé?dé’.z,;%‘y’ﬁ%ﬁ‘l‘}%a AR

injestibing grntitiogs dMpsionsliniytigaimausedifitns ofamsEetive entrapping
com qlé{gfﬁ ir}ogvgggg-soluble form. Additionally, suspensions of the active
c8Fn%%un3’§ ay%e prepared as appropriate oily injection suspensions.
Suitablelfip#ihilic Suivaatsubicvie eRe SHIENS TaBFE ol AiFRIaacsewijhdhe present

Oil, 9 %ﬁ&ertﬁﬁga%ﬁ}p”ﬁé%ﬁﬁaﬁ% bﬁ@”@&f?&ﬁiféﬁglohﬂﬂi@ﬁdu@ﬂfg Ofne or more
syntﬁetlc fa%}gmd ésters, such as ethyl oleate or triglycerides, or

lipbsenlesicallaermr IS HBHES SPBREITAS MEPIBIRaAR S ABHRLS ViR acilitate

increasgithe Macasite AbihsoEinaRsRey SHEbrasweodium tarhexy pletiydceutically.

gl ool fertan, Oblondly, i SSPRIBELINARO s e et

compeydBtieRdlovafari ang epdpating mihighiyeadoncenabireandcistiofestood in the

ARSI g oo o g,

composifiarsimayitakeabicsh faenis grepared in conventional forms, either as liqud
solutions or suspensions, solid forms suitable for solution or suspension in liquid prior to
injection, or as enmlsions. Suitable excipients are, for example, water, saline, dextrose,
mannitol, lactose, lecithin, albumin, sodium glutamate, cysteine hydrochloride, and the
like. In addition, if desired, the injectable pharmaceutioa}. compositions may contain minor
amounts of nontoxic auxiliary substances, such as wetting agents, pH buffering agents, and
the like. Physiologically conipatible 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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suspensions, solutions or emulsions in oily or aqueous vehicles, and may
contain formulatory agents such as suspending, stabilizing and/or

W i%%(rﬂg% ]aggnts. Altgrnative‘ly, the agtive ingredien'g may PerR PRk 143
orm for constitution with a suitable vehicle, e.g., sterile pyrogen-free

water, before use. [0143] For oral administration, the compounds can be
formulated readily by combining the active compounds

ith .
pharmdBbRlcallyPAerepRaBie B AP HRIF KRB AR TAL AL 0 gy DY bols
enabie.he cmpRKNdSahihsinwentiondedoedasniiatechastabistsy pispounds in

ragees, capsules, liquids, gels, syrups, slurrjes, suspensions.and the a
KBTI LBV TO D Yo DH DU U prepred a
sRepaliensIionpal siseuspmiienolBainbit Hipepiiibisiigetiie ecthacles include fatty

compounds with solid excjpient, optionally grindin esulting, mi :
o R SR el R o i o
desiietictéabtaiiitakiets endragedirbrisatSuitdil wreiftents Arospines. Aqucous
particular, fillers such as sudars, inglyding JactosenSueress, Manmitelodty of the
s%?%?%b??cgﬁﬁose prepargtions such as, for example, maize starch, wheat
stasphnsitoe stehchs putam swberymelbriredunstragheer etigy. Optonally, the

€ (%L?Qx%%#%quﬁﬁw ropyimeiviseliionse s uRnariReXymReityicelulasiity of the
and/or polyvinylpyrrolidone (PVP). If desired, dlsmtegragng a%entsﬁg]ﬁ%aﬁons for
beompdbessiacH Ay 98 EorsImRBeESIIIRARYY FORFSTEBIE, SYECT aigific

agifl Q52 sal thergalenel as sesliumsalginaien, Drage@cangmale providealti-dose

with suitable coatings. For this purpose,.concentrated sugar, sol gorgﬁ
' o e

g h ft
nﬁ’&?@@%@e&?@h?@n ?ﬂgﬁﬂo ‘Contain® gcl?rrnnpaor%BPerfSt ca,ypo yV|nyIC orms 43

pyisplickanes, castieioak gel, polyettndeire gilicody anpifertitayibivicalioxidemay contain
lacquer solutions, and suitable argani lvents. qr MIXUES. Al tively,
S LR SR e Mot
behaddee tingheiiatiletsyobdiagew dudingsoocrishtiiienisnth arg itable vehicle, e.g..

Cg%ﬁ%teﬂ%eegi ?eﬁg%rg ggm@gﬂggs of active compound doses. For this
purposg, concentrated sugar solutions may be used, which may

optional[?hﬁﬂltain@I@@aﬁ@%@?ﬁﬂy%PﬁWn@nﬁ%@mﬂ&éﬁd readily by
PlYEh¥IENs SWaR. RBRISSHANI piexklRcReausTsekians canes well known in

suitable organic solvents or solvent mixtures. Dyestuffs o:g EI%%%% 8Y o6 tablets,

béhaddedSF TRt A G Ay SR HSHAY O TIRTIEN TR,
lacterizedifgsantsombinations efrastjvehetmpeusgtbsesafolibd]like, for oral

e Sy i e A P . o

ea e% capsules made of gelatin
an@aipladicizenbisich s ghysercbmpswrtitotifwipdskdpicapsuibened grinding 2

C%Qétafl H}Q ?rna)((%{[ll%/ee, L rgl%lge%ts%fg the mixture of granules, after adding suitable auxiliaries,

if desired, to obtain tablets or dragee cores. Suitable excipients are, in particular, fillers
such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose preparations such
as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, gum
tragacanth, methyl celiniose, hydroxypropyimethyl-cellulose, sodium
carboxymethyicellulose, and/or polyvinylpyrrolidone (PVP). If desired, disiniegrating
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, tale, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium

dioxide, lacquer solutions, and suitable organic solvents or solvent mixtures. Dyestufis or
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admixture with filler such as lactose, binders such as starches, and/or
lubricants such as talc or magnesium stearate and, optionally, stabilizers.

In soft capsules, the active compounds may be dissolved o i
W HEBIERids, such as fatty oils, liquid paraffin, or liquid pgff/}g&gﬁ{eargé%gs

glycols. In addition, stabilizers may be added. All formulations for oral
administration should be in dosages suitable for such administration.

[QfigSkRentydraddisrhinidtedtblishe dragapesrities fbifeakid trior priQFharacterize
t?@&@n@c%ﬁ&%&@@%@i@ dBovRNEaRa| mapnels [k46dd @bncentrated sugar
adm

Inistration by inhalation, the compounds for use according to.the

DRCYEITEIMVERYIOPPa S ConPBIFBNTIAH NVETRAT, RV BFRniGs ple: Polyviny!
SPIARABEEURIRALITE) PEdRsIHIEaE BReks Aidonehulize daitidhdatgeeotsolutions,

a suitable propellant; e.g., dichlorodifluoromethane . ts mav be addsd to
RS S HS GFRRH TR T 0 S RS BT R RSO A RIS P Bt
syilahisI@as: [ndhe easengt doprdsstifizetaerasalitivectatagd fieitnheynikénations of
determined b prgviding a valve to deliver a metered amount. Capsules
aﬁ&t]é’ﬁr‘fﬁﬁlagéngf, %€%5:, gelatin for use in an inhaler or insufflator may be
formulatfed £4intairfhgagoevitel prepacdiibres cumpocnd tintsadsoredbanclude push-fit

p%\év%%{eks)?ns.ae £9 n :ﬁa?ﬁlg Cég‘%?eﬁ’ 23 té%ri%stﬁgél a{sﬂﬁg ?ﬂﬁ@gPé@qtﬁleﬁﬁ@a plasticizer,

arévarious pharniaceutical compositions well ‘known in the o . ,
plashaselicarlaer forbidels tHaeineridd iprpaBleS AR fIe Agf Ve ngredients

infraguricular deliyery, Ruilable, RCRGIRAISIH 108ERMEETAIRIRIBEIAYs such as talc

known in the art. Pharmaceutical compasitions for intraocular eIive% d
inerHecAEHBBUCaTHE It iRPSOR AR SRR S TR &b RAPBRIRk LR 2ctive compounds

waigy-selvhle fmesuelpanieyedrapsheys ingiaiasuglins (Binpddeniiafuid. paraffin, or
Clin. Ther., 23(3):440-50 (2001)), or.hydro 1(j.;lls‘éMa er.et a&a d 1 formulations for
OBt RGBSR E 0 1 )S%‘% RS REnSAES: o‘é%tfgalirrnmc
SUSRENSIoRSrAUE sRsIIBEdpAidiagtatasiatita Jeconthindngsatalipolymeric

particles re suspended in a_ - 43. WQ 2005/
i%%l? ﬁpFuccgfja&umstra‘?h n %?Jc%%ﬁok%c@s may take the form of tablets

PCT/U5 Iquid carrier mediim (Jo ., J.0c
Phainaogts, DO()28d5 894)fidipldwsolisle formulations (Alm et al.,

Prog- Clipng! Re% Mgid a8 o amA e fi¥asdaBtbrding to the

Toxicol. Sci., 52(1):101-6 (1999)); and ocular inserts. All of the above- .
mertionici vefrentsssaremRB i Seitsacddr b PRt B ARSFHPaRL FPray presentation

engifgliesSusbauisable pharmasauicaliommulations arednastalemandiani, e.g.,

preferably formulated to be sterile, isotonic_and buffered for st biIi%/ n

! d .
cofifblergifirremethnes compyerEHerRRsfas A e carbon
inglugeidransianspiayeftemprepased o prasaiedn masyl kspictee unit may be

gﬁé%gs@e&(ir t.%]%é%maﬁa v%i r%ée&%q}%re aolgﬂ.% e !n%cl)%g aegl%lﬂé%sand cartridges of,
e.g., gelatin for use in an inhaler or insufflator may be formulated containing a powder mix
of the compound and a suitable powder base such as lactose or starch.

[0147 Further disclosed herein are various pharmaceutical compositions weli
known in the pharmaceutical art for uses that mclude intraocular, intranasal, and
intraauricular delivery. Suitablé penetrants for these uses are generally known in the art.
Pharmaceutical compositions for infraocular delivery include agueous 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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Pharmaceutical Sciences, 18th Ed., Mack Publishing Co., Easton, PA
(1990), which is incorporated herein by reference in its entirety, and

ngﬁgg?w& to those skilled in the art, suitable formulations g¢,mesiafiens
and preferably isotonic, slightly buffered to maintain a pH of 5.5t0 6.5,

and most often and preferably include antimicrobial preservatives and
appropriate drug stabilizers. Pharmaceutical formulations for intr icular
dedromel e BRI crhl T U Hopl S TSt SN B soTeble
SRt NN Selvenis fop-sectiauraldprredatinnsicigielgiaprimandicrospheres
water. [0148] The compounds ma agjé) g}egfom‘iulateld in rectal

i

C@%@iﬁ@ "s’lﬁeh §§35Lﬁ31595?t%]ﬁ S ile) mserts. All of. the above-

_ SREMag ey, containing
coBvestianalsyppasiarinbasesasiich:ssn byaefetutte mthethertgbycsriGesh suitable

[0149] In additipn to the formulations, describe o :
R AT BT HEBCT fL ot @ o fooni
antinbuiberad fatisrbiliybcendfninitbrondsy utinglaotarion tifos dxaripraasal delviery
subcutane onjntr G %19 i culatiniecti
fé?ggxé%nopl%fét )éec%}c’ p%%s%%g )t?gt for)irﬁ 5%’;‘%8‘1 L\vaéi_tk%ill%uiitabIél ﬁﬁgﬁ?@ asal
orchytivphisoroTsteREARTaRce xR Tnal dhaatsioh infarflicisptaieR emingto's
g(%%g?&@maé@%%ﬁ'ﬁ%t}@fﬁﬁ %Plit@&'!lg%igg?%kuh %&Ei\%ég&ﬁ,m (1990), which is
‘ e, as a sparingly soluble salt. [( or ophobic comp S,
CSTTHBT B BTHACBL AT R i BE % BALBIRP Oyl O BHLRGn the art
bﬁidi?alﬁ'l@%@laﬁo%? BROKG S Has et prevalsly Riscikils shrganibyfedshes maintain a
and an aqueous phase. A common cosplvent system used.is the, VPD co-.
Bt Sy ronios, CUEREHCor 9t o DRt AR g s and
theproppatardsigfactititRalysbhhatecOTiM] afod68s6anty faolyisttagenelar delivery
glycol 300, made up to volume | | t |, B ,
orRRaRear s g AR RO SR MRMER, Pmog stvnts o
desthoyiryg ftsrsulatitiy/iseiddogipagrisrmd@iastics. Furthermore, the

identity,iﬁﬂ?ﬁ co-sgjven nents ey deyatestdon ?é@t@@ﬁnﬁ&@ﬁfonﬁ such as
low-toxicity -44 WO 2005/115361 PCT/US2005/017143 nonpolar

SERRRSEHE 9N 8 B S PRTACES POLRSHRRRTEN IR UBRESHaRtBFses such as
size.&f vhaleihyirae glygehdanay be varied; other biocompatible polymers

T ARG L BRI O comon

Afpsnatively, aifgildelivesys sysienadeirysiiopfotidaipaectage fiieatlations may be

g%g{)gi%l%%gfs E’ﬁﬁgﬁ%@gg d(f(')'rl p&?xsa%?es ?&dcu wn%losuisolgrs o%‘rem%%@c%%y) or by
intramuscular injection. Thus, for example, the compounds may be formulated with
suitable polymeric or hydrophobic materials (for example as an emulsion in an acceptable
oil) or fon exchange resins, or as sparingly soluble derivatives, for example, as a sparingly
soluble salt.

[0156]  For hydrophobic compounds, a suitable pharmaceutical carrier may be a
cosolvent system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible
organic polymer, and an aqueous phase. A commeon cosolvent system used is the VFD co-
solvent systers, which is a solution of 3% w/v benzyl alcohol, 8% w/v of the nonpolar
surfactant Polysorbate 80T, 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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delivery vehicles or carriers for hydrophobic drugs. Certain organic
solvents such as dimethylsulfoxide also may be employed, although
usuallX

wasuall 1a% H‘? cost of grfaater toxicity. Additionally, the Comﬁ”%ﬁjﬁbwpﬁs
8e%|verea using a sustained-release system, such as semipermeable
matrices of solid hydrophobic polymers containing the therapeutic agent.
Various sustained-release materials have been established and are well

knwnlly srbaanskitiey iheeedrinssenstah BRI SQRRAPE RS miy, fraction size of

dﬁ&i@rﬂm&” hgisichemicalnained; relarse Biseompmundsdeniewnay  replace
weeks up to over 100 days. Depending on the ¢ eguical nature apd th% des ma
oRSRGHRIeaRBIIER o tie PRBFAPELAY TRALRS:, it el SFESGiBY FgF e harices may

PEgiRiLstalilizatiestenay be employed. [01521 Agents intended to be
administered.intracellularl ay be administered usi chniques wel .
known ke of‘%ﬁﬁﬁﬁ%f‘%&iléﬁﬁ [‘%T;Yelq—(ors Sam Foq t%’cc?lmm 2 C%%gﬂnaceutml

€ art. xample, s ggnlts may
beceneapaslaied ieterdipasemed.ipdbonaie colbsprésent israveldlaous examples of
sqlytion at the, time of liposome.formatiqn are. | oreg;gatﬁdd 0.the qivents such as
a%‘f:i ous i%?elr(f(l)ers. Thé %%g’orr?élh él}?g}lots %rﬁ%%h protectedfgrom thoeVen ° o
exierethy mitioddnvilenmanbeastipbecdu sEhipaborred i dhgige el greater toxicity.

m 13’93%%?}1%%%%%&3%%9%%‘%@@ %uﬁqt%@ﬁmd—]%l@aﬁ@%%tﬁiﬁ, such as

may be coa ith & tissue-specific antibody. The liposomes will be _
tageipems el TERERE SR RO BIP Bi FRATRSE GRUAR R s Uy tic agent
sRyall udserbnbicorganin MalerUIRS . e hesdinpath asiministergt known by those

intracellularly. [01531 Additjonal therapeutic or diggnostic agents.may be
6 e S AP SABBIRD Suhion e RRBPA A Ay b ecal matre,

aqelitipnally cBhakmaceicaleowedsitions ovay 1 cagsbimdgpeauiiingtive the chemical
compositions that, contain other. therapeutic or diagngostic _ag e fi
VREE 50 A LG ORI, T Bl BErAL o ek s sategis for
cqmyeisitabiindyrbeadmiaigieregito the patient by any suitable means.
Non-limifing pxamples, af; RiRISHALE % dREReAMARTbe administered
others, (gg%gﬁ]inis tgae |§p’n1¥%%aggﬁ?)or§|%at.hways,_Which administrat%gn 8-35 THSTERe
WiBiRg 08186 WL IorsR ot P asipenidel it diRg egmple, such agents

capsuie, BRILL HAAYIG, SRS UPHRIBSAISY SR-ERRS; aPdqueous solution at the

administration through non-oral pathways such as rectal, vaginal,

intiEnsreth HROSRtFa SRR SN AL R T HUP ChfaPARRALA HeFRRstr B APosomal
ingludasagan sl aHne A SForAGhe exeaUS REBSIAYRBDILP teda tatiamseiposomes -
C B Sy S, LRSS, AT DR s
may be coated with a tissue-specific antibody. The liposomes will be targeted to and taken
up selectively by the desired organ. Alternatively, small hydrophobic organic molecules
may be directly administered intracellularly.
[0153]  Additional therapeutic or diagnosiic agents may be incorporated into the
pharmaceutical compositions. 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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intravenously, intramuscularly, intradermally, intraorbitally, intracapsularly,
intraspinally, intrasternally, or the like, including infusion pump delivery;

w@% Qmipojéltration locally such as by injection directly in theptenakffso17143
cardiac area, e.g., by depot implantation; as well as (e) administration

topically; as deemed appropriate by those of skill in the art for bringing
the compound. of the invention into contact with living tissue. [015

1 "
Fingkifierc AOMIBISEGHIBOSii6HRS Wit fo BRI ST Eo T n R o B such forms:
canpasitipnsvherathgacive sgresienisarescentainedcimtanvagieintintraurethral,
effective to achieve _its intended purpase, The therapeutically effective, .
Al SR RTREE tﬁ%ﬁéﬁ?ﬁf}o%ﬁgﬁ%@% Vﬁg?giﬁ%gaﬂ%}léaﬁ%% Ig%.gisees ad Mistration as an
dependsafdhensutenhigmisistratianothisetliie of aninllp, ispiidisgppository, salve,
human, being treated, and, the.physical ch ISti ifi ; 1
SR SRS A TR e Shr e e D AR Hnepertonealy,
dasitsdretisist, ibutwilsddpndnondsoshlinctorsediliyhotoe eacy: efpspmally,
M& 'a%?etlrga &,ngr %@%{k A %‘3@&%@@6&%3%%%%1%@?@3 edigal:artgiviliocally such
recognize. More specifically, a therapeutically effective amount means an
anscnnipfatiom Serty S Etivensd P YIRS AMedi&e o afsabigiglantation; as well as

53(5?1 RIS Rl fiResse Ay PR IangIhe Shrsake i enssbiatibeingieeatefb bringing
Determination of a therageutically effective amount is well within the

cappemp orthesB e TEatirnALCA BRI RE 15t the detailed
disclosuygypspvideshheseisufodb6doApyitise readiyiapparenddminiztration  include
skilled in the art, the useful in,vivo,.dosage to be administered an :
pARTREASI S & feaﬁlrehﬁ?lté‘freaﬁ‘(%e\(}\}ﬁﬁclsaryeacé)[r)lear%el%gm Gpon 1 ué%aétafgl%ve o _acmeve
wiightraiddnammalianlsp ueptriatdly, iegpmticalansopipbearsgsmpounds disclosed
employed, and the specifi e for.which t AE th f animal,
eﬁﬁ%?d%gag%eg §Setaé?£’ﬁﬁa\¥%frjlao %ﬁ&%ﬁ% tiia@ggﬁ%gﬁ%%at is’thee type.o .
ddscdgditevbismecbstaryiratathiev e rlusiced rhaimieiiop®! the specific animal

acc%%'}pélﬁﬂﬁi%&{??g gkl r&eﬂi‘ %@fﬁi}bﬁw;@é&iﬁ@/@ RafEmacolggisalbut will .dep end

methods. Typically, human clinical applications of products are

commishdedia RTe gssdigh revERTeNiTACHiEHg TodeBeifr iRt &gy those skilled
ungl dhe fegiad glfestis-ashigxed Miteraaiivelyllaccapapatidalitr @ffective amount

studies can be used to establish %Jseful doses and Eé)egtes of admglist{ation toms of
of Y808 G FESHBh &L AR BB SR B 8 P HTB B U g STpnsheg ™ PHom
phasescalegisalonpethodairvi@ VG 20051536 bRAQT tSRO05/0tRiddnation of a

L ol 2l 5 SO BT BRI i

Urdiptiveatie sirighe 6 did setadiddnigret aahievedidrdduverse side effects

disappealrm'ggje do?x%g%iﬁ‘%é! f@:ﬂﬁ@ Qﬁ%@ge% to one skilled in the art, the useful in vive
dosage to be administered and the particular mode of administration will vary depending
upon the age, weight and mammalian species treated, the particular compounds ermployed,
and the specific use for which these compounds are employed. The determination of
effective dosage levels, that is the dosage levels necessary to 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 stadies 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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depending upon the desired affects and the therapeutic indication.
Typically, dosages may be between about 10 microgram/kg and 100
ng{t@]g&w weight, preferably between about 100 micrograpvka At Pras

mg/kg body weight. Alternatively dosages may be based and calculated
upon the surface area of the patient, as understood by those of skill in the
art. [0158 The exact formulation, route of adminisgration anéj dosa

f
the phd¥iddeutical eBhiPEEEMHIBEHLIESePRERGEHIEN aﬁ%%l%%lo%e%dums are
by thedndiviguabiRysicianiveliowitt Hreagatients honditmnui(Slabedgsired effect is

Fingl et al. 1975, in "The Pharmacaqlogical Basis of Ther tics” '
i8heTBEY iAERYS P HETSh By ?éer‘gﬁcgés?ﬁpl%fenﬁr%?y?‘gﬁ%égng%%?}’ broadly,
f%égf;ﬁ@ﬁ% tenGithk, desityd Bfeitaliyditie tlesepranigerdithiéorc ol porsitisndosages may
ministered to t atient can be f o) .
BB OB el PR o) SR bl iohl BBl Bmocn about
orofanicgigemifigthedctirse/kd bnévoreigire dhljermatvelydegesshipayebe based and

pa‘f&é}%ﬁ% é”%&?ﬁ,%e&w&%fﬁéam@ dAsAgES fREGemROLNES RayEBeER the art.

C M 7 - ;
edta or at least some condition, the present invention will use

those s&ESosaghs, orashJagBsltHanare HENIESREBET29, Blq 495888, for the
;@%Mggﬁﬁéglycgﬁ%%ﬁb%%%@@&ﬁ 250%ieh thenestablishedbiuthanndividual

osage. Where no ‘human dosage is established, as will be the cas ©
nHYRIRSCEY e phhthfaEatitRE E?}?ﬂﬁ(?&nds(,ggesﬁi?ab 1?E}m€5na%oisé%% in “The
gﬁﬂak&%agﬁfg%ﬁmwmaaﬂaﬁ&mwmm ohreby approoriate hatamsby reference

erived from in vitro or in vivo studies, as. qualified by toxicity studi
et U AN BT SRt O noled STt o Horging e ©f o
pg&&_@@ﬁiwputﬁﬂmﬁmbmmtmar@tmmtberrﬁzlmatd}dnte@rﬁjﬁtz dPeRljms’ke of the
administratign due t ICity or or i o
R D e e
thkectioisat kesponse mere s attoly e tdrbe|teintgtisRicit)). mFiences where human
mt?cgg téjsd?ﬂp fc%ﬂlﬁ‘éﬁéié"ﬁ&%t%%&oéﬁdﬂxﬂ}&dn_ﬁﬂ%%ms&fn@l RHSRISIErBE present
interest will vary with the severity of the condition to be treated and to the
routetsfoadvilhlstedtes, SRS SESRATEy O SREASSSH DN GFF Ay Bt ﬂé%?é‘ﬁw%ﬂé’g’]ﬁ@d S00%,
tel‘]\ﬁe?%‘gﬁ?gﬁe%ﬁ??Gﬁ@é&é@ﬂ%ﬁ%‘&ﬂ%@f&ﬂiﬂ@ﬁﬁ%lﬁﬁﬁﬂQdﬁlaﬁuiﬁib@’e. Where no

se and perhaps dose frequency, will also vary according to the .age, .

ANt 1R CE o 8 oG5 Bt R, TepISeparay eed i aceuica
C%Eﬁ\i?vﬁ({gagg@dt? thathtisaussedahgyemay hefursat finmetErnaryIMedielnes, or other -
- 5/115361. PCT/US20051017143. [0160] Altho - .
ORI 02 MBI SR 2 AP o Sty suics
generiizatormdégdrdingriiie dosage can be made. The daily dosage

[0159] It should be noted that the attending physician would know how to and

when to terminate, interrupt, or adjust administration due to toxicity or organ dysfunctions.
Conversely, the attending physician would also know to adjust treatment to higher levels if
the clinical response were not adequate (precluding toxicity). The magnitude of an
administrated 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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regimen for an adult human patient may be, for example, an oral dose of
between 0.1 mg and 2000 mg of each active ingredient, preferably
WB%Wg?{%:{]G{ng and 500 mg, e.g. 5t0 200 mg. In other embegkRRREEs/AY143
Intravenous, subcutaneous, or intramuscular dose of each active

ingredient of between 0.01 mg and 100 mg, preferably between 0.1 mg

and 60 mg, e.g. 1to 40 mg is used. In cases of administration of a :
pharmd8étticallyAseeusaiie sxict foresssithbs tricEmnshstadrigdirgEee basts,
klﬂ%ﬁoéf‘c%&’é&%@ﬁ@%&l@?@ﬁ%%i&ﬁ?&gﬁ?&lﬁéiﬂw@s@émiﬁﬂﬁeﬁﬁdﬂblo’mﬁi el dosage
per day. Alternatively the compositions o#%[he invention m ({Je

JEBRAEEYR ALY TSR RFATRN O HRTUEIEHD %?&3@3 1058 Hfoxvgen 0-1 me

efﬁma@@\{ﬁg inosegient it 000t mesfeidahetseeill eg mdkfstond. Fye. 5 to 200
those of skill in the art, in certain situations, it may be ne

TR OB SRR S A RTE, T RRIAN iy dose of each
exgndangediead pfieaboud Sated apdeffretzdpsdeehiarkpvinerodrte and 60 mg,

effec i‘é%' IXC? rqmd ?QS&S&.S%?' AN IGHIA N A0 %ﬁ‘ﬁ%ﬂﬁ@&?&ﬁfﬁcce table salf,
S

ifféctions. 1N Some  embo Iments, the compounds will be administered for =
adperios whydreingoukie raphe feccsmplEfspRaEBROGERTEH, (BP fepmposition Is

@g&&gﬁ@{éﬁeﬁ% pLOkACAN &9%@9?@%%&%&9%8@%@5@@%@%ﬁf@éhtion may be
individually to provide plasma levels of the active moiety which are .

s@ﬁf@t@#@’f@drrﬁin?ﬁﬂ?ﬂﬁ‘é%dﬂ%ﬁ?@%ff@@l%‘,%r?ﬁ‘?ﬁ‘?ﬁ%ﬁ%ﬁ‘&&i@@se of each active
CRRESRLAIGNIMBED ThedMES. Wil vty tor eatdisesydpaumdsautfcadli e the art, in

estimated from in vitro data. Dosages negcessar achieve the MEC will i s
CRASERI SRR S el B DRt R SToted heren

Henweuey iidPé:Geagsay sveh Hipasseyds thantoeeisetbdo mlefenmintoplasrange in order
concentrations. [0162] Dosage intervals can also be determiped.usi

T CLTEIED G S B LB R RS Re CBNDef HNbns, msome
nesibtaiinseptasinadevetsirslsovidl irealtEG fera0io0y/pof edeofigratinuous therapy, for

pg%%ga el¥ Q%tw X ?9&8&?%%9%3%@5?;%@9'y between 50-90%. [0163]

In"cases ot local administration or selective uptake, the effective local

concentfBtEH of thtoehery FaYH cEe PeTRte TS IBG dl Pt dpdisidgally to provide

[GA6g).Theamaunt et campasiiomagmnivisigretyily altauIsehdmodulating effects,
dependent on the subject being treated, on the Sl‘{’tﬂect's \Qleigh the
i 7

SEVEHE B RS I FORCTARTAR INECOr dhniMEl atdhVARGI &3 GrtRAgE but can
the RegsCHBINgRRYEIGian. (@E65DEeREPGIbesdistlosaddverdia BEECheill depend on

evaluated far efficacy, and toxicity Jusing known methods. ample, ..
i (e U T PRI - e
PEH/6+SR00H QikRIdEne plasma concentrations.

[0162] Dosage intervals can also be determined using MEC value.

Compositions should be administered using a regimen which maintains plasma levels
above the MEC for 10-90% of the time, preferably between 30-90% and most preferably
between 50-90%.

[0163] In cases of local administration or selective uptake, the effective local
concentration of the drug may not be related io 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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subset of the compounds, sharing certain chemical moieties, may be
established by determining in vitro toxicity towards a cell line, such as a

whamenalian, and preferably human, cell line. The results ofpgtakstbiches: 43
are often predictive of toxicity in animals, such as mammals, or more

specifically, humans. Alternatively, the toxicity of particular compounds in
an animal model, such_as mice, rats r.abtﬁtfs %raponke[ys, ma%(,bbee estabiéshed by

gehermtetheuSiPRRBn FHBIIEISSHHHR & %cy of & Partieutar compoun

ahlished tositigy sevardl receljrized swdthods, seimatam \iigeb preferably
0 el o TR EIS B UGk Bl |0 Gr RIS, animal,

itro-animal’ models include castrated male rats or aged
male srehidectinizedmatspiifienlive lotinesa boskttydatdha faxietficatparticular

th;I emSki”ecld a%rgrszcafzg[i%%ﬁ] 198dgﬂ 'Q{%ﬂ QQ’ &H@eﬁtﬁge, ,ﬁgﬁﬁ,%t ﬁﬁbﬁi&%g‘?ﬁ}%ﬂbe determined

aBpl%oﬁlr?afe model, dose, and route of administration, and regime. Of

ovingdnbumarsiieal Thelstiarrsieh HBATABHTO BRI B EMTARYB using
a&mPosRdin dumansqfo1as) Ihs. compesitions, maaf desierd obéuman clinical

presented in a pack or dispenser deyice which ma onta oneormore . e
UFiRleloNegeliFaiing emmkh AL TRY IPRAC IR AT B RIS Iy pastrated m
SXAMBPISAPMAESRJNERlBhipkASHEs foiisualt Rt plistesqebiak ddtherpackificacy, the
or dispenser device ma accompanied by instryctions for .
G T JAIE B IR ATLB by S L Gmoeh SRR e dose
neticeassaciatadwith sheandmneainer Dffarmseptestaibelinbydidmyernmisnts used to
agency. requlating the manufactur. r.sale of pharmaceuticals,

v&%fgﬁ%% i%c]né:' %%gﬂ@/cﬂ\% ot a orglr%od\%énl%y_% es'a_lgency of the form of the dru

for humg @i veteTirappragiosititsiranion, i depimdiibe msreiamle, Mgy fodispenser
tr&%\f'l%?%@h}? Qe RYHRE i BRE ARd JrReMIBHMS AL R fBEtive ingredient.

prescription drugs, or the approved product insert, Compositions .
cBhspmiskmey dorryeuicSOmBriFG Bt PRaARHRIaL:-ifSh aoiphigiepack. The pack

PhaiRGRutigel cRrHRY PaYRISa e peRaadwRiagedih atdpRpiateThe pack or
container, and labeled for treatment of an indicated conditiap. §1XAMI?LEe§ i form
chensneal DRSS TEEHE o Prok dGliRss2SEP & @’c T were

a were
reseysasatino 0 Midzemeenvariageidereagid40M Hn apeettometescoror sale of

ohaBruker.Utra‘%g]i Id 300MHz and.. chemical shifts are given in $-¥alUES, of m
AT o th PSR o LSS BBRPION L Sio e PR GT W/ of e
adggfetianci GDREH)aY 3@ippmticoupinynotnstfens anale mepbrder labeling
in Hertz. Lénl S %‘u i &%%mﬁ NMR. 886 Gtha.ef 406, 60mBa ,q,g.@%ea proved
RIS BT 1L 36 BT RS g IO 10 %_ ‘ggﬂ e

product insert. Compositions comprising a corspound of the invention formulated m a
compatible pharmaceutical carrier may also be prepared, placed in an appropriate

container, and labeled for treatment of an indicated condition.

EXAMPLES

Chemical Synthesis
[0167] General procedures. 'H NMR spectra were recorded at 400 MHz on a

Varian Mercury-VX400MHz spectromster or on a Bruker Ultrashield 300MHz and
chemical shifis are given in &-values [ppm] referenced to the residual solvent peak
chloroform (CDCls) at 7.26 and methanol (CD,0OD) 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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described for their free amine form. Acidic ion-exchange solid phase
extraction (SPE) cartridges were MEGA BE-SCX from Varian. Materials
Ivents were of the highest grade available from compeg i
Wgcr)&ﬁ??e%éig?\}d were used without further purification. HPLC/LCMS
Methods. Analytical LCMS Method | [0168] The analysis was performed
on a combined prep/analytical Waters/Micromass system consisting of a
zféﬁffﬂgh?&@oau@a%é&@ HUSE SPBL A Ltel B BRI LBRFSPIgFon (SPE)

ionizatiges inetadEGRNBEBCR SysteWudansidiaeafscatlaiarentO@ere of the highest

0057017143

gradient ith on-line degassing, a 2700 sample.ma r and.a 996
PR S A A S R R

4.6x50= column. Buffer A: 10 mlvl ammonium acetate in water, buffer B:
1Wte in acetonitrile/water 95/5. A gradient was run
fr 0 0 7 min, hold at 100%B for | min and

s il Methatid, The system was operated at 1 ml/min.

Analyticglhléﬂ\/ls Megthod Ui{Qik69% 1he analysisivas PeormRedRB@ prep/analytical

Waters/Micromass LC/MS system consisting of a ZQ single quadropole

m‘é@éeﬁ%f#@mﬁ%rs@aﬁiﬁpg@ﬂﬁﬂ?@@&?o_ ySli%}Fz SaRanelgmassr geectrometer

HR}Spysassaci\Vatetfa 85 piliames Hikspste TR 896,864\ 8RBT a Waters
&ﬁl 3.5 Am 4.6x30mm

D B, A e S AT SBPES (AAT MR 996 PDA
adyRoRitIMReeiate ivaaceigninitd/ vater S5 QvElieD; Wasu i BRf0mm column.
30%.B tqg 100% B in 5.5 min, stay at.100% B for.0.5 min, re-equilibrate for )
S B, Lo AL A Rt RS ARIST  L 0 RS BBeRGa g 2cetate in
(02} Tie: analysls/Sias pedionness omarooniOHda prépiesiytitatin, hold at 100%3
WatersiMigtamasa syslam sansisiing 442 AMB. sl auadiopals, mase

spectrometer equippe ectro-spray fonization interface. The HPLC
systahiticahkichd : lers 600 gradient pump with on-line degassing,
a 270

0 Sgmple ManRpoerApd:aRR6 RRA-H8IRHr WALIMEPAANON WASS system
performed on an YMC C18 J'sphere ODS H80, 5 Am 4.6x100mm

CORMFAIELAEAZE) 151081 FRAAT RIS PiSFfeTPRStPIIstey Teaipped with electro-spray
agsionitdie/metalc0 SiheATaradlianis o suns froms S0M0Rde AP0 J8h a 996 PDA

min, stay at 100%B for 2 min, re-equilibrate for 5 min. System

o EISESE: QPR B EBHPLA AP ShTEAION pideet . Ag30mm column.

Buffer A: 10 mM ammonium acetate in water, buffer B: 10 mM ammonium acetate in
acetonitrile/water 95/5. A gradient was run from 30% B to 100% B in 5.5 min, stay at
100% B for 0.5 min, re-equilibrate for 2.5 min, System was operated at 1 mL/min.
Analvtical LC/MS Method III

[0170] The analysis was performed on a combined prep/analytical

Waters/Micromass system consisting of a ZMD single quadropole 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 Fsphere ODS HS80, 5 pm
4,6x100mm column. Buffer A: 0.15% TFA in water, buffer B: 0.15% TFA m
acetonitrile/water 95/5. A gradient was run from 30%B to 100%B in 10 min, stay at
100%3B for 2 min, re-equilibrate for 5 min. System was operated at 1 ml/min.

Preparative HPLC purification procedure.
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WO 2005/115361 PCT/US2005/017143 [0172] Preparative purification
was performed on a Waters auto purification system (600 pumps, 2700

| ager, 996 PDA detector, ZMD mass spectrometen) s 017143
WO e YMC C18 J'sphere ODS H80. Buffer A was 0.15%

TFA in water, buffer B was 0.15% TFA in acetonitrile/water 95/5. The
columns were operated at 17 mL/min. FoIIowi{r%g an jnitial hgld of 2.5 min

at 309 el B, ESARBBHINESWERESOPaPAR°TSTREY BPatticht 6138 T0BYS 0o

byfenB 608 SumiR, [DU0H:RrapanatianobbydPDokidside salldDypicalpectrometer).

the compounds were dissalyed in dichlg n ated with.an :

oAU e SR e AL A NEaHa A i vater

selintBwere dersidvEE An wastooaidlaftetariing, (Fee kytinuok|orde epdrsted at 17

were obtained as solids t - 0

B e D Aot 3 it 302 bufer B componads wero separated

Pysing tuprediras ohid €8 whhtiech sy -2 mionaphthalene (52 mg, 0.25

mmol) a[?.i“?%f'dig% XMH@H%@%{(@?@&]&!’%WE&@Q fallawatibyne compounds were
mL).

acetonitrile ( e tube was capped and the reaction tube was

efpoetiadomiisbivirsiantiatisricf1 80 38 FiFSSSTAE felbdhimifldifgylether and

wasdiliried ananthersptigwagheshwithicld-ethanelediinaedad the afier drying, the
compound was purified according tq Purification method C. Yield: 58 mg
(é%“}ﬁ?%i%ﬁ M%?d??&%ﬂl?&%nféﬁﬁg"ﬁﬁ% 285 [M+H]+. HPLC tR = 16.9 min
(method 111)."H-NMR (CD30D, 400 MHz) 6 8.58-8.55 (m, 1H), 8.16 (d, J=

8.4, 1H), 8.07 (m, 1H), 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 8eiod®(m, 111), 0.85 (d, J = 6.6, 6H), 0.68 (g, J =11.6, 1H). [0176]

B T e O T e ST e v
(m, 1H),[02B8-7 54 (Ryrex fueqwar. shapgedl Withe oobigror4-gitfonaphthalene (52 meg,
3-&.93319%&2 AL EJ&%&Qﬁ%&%ﬁ@!ﬂ%’ BAFM 1 2 b 4P £1dwai ToHetonitrile (2

1.03°(d, J= 6.6, 1H). Method . _ o
1 yEisothpaalearaed | RpibEhrinsactonalBs RS £XRPERetHY I BHsg/ave iradiation
(1(3'1@5 %%%n}%hwgag@&?m%EQ{H%%{QQZ&I‘@ Wi Mith cold ethanol.

solution of 1-cyan-4-fluoronaphthalene in{f)yridine (0.6 M, 1 mL
If needed the compound was purified accor:

ing to Purification met%nod C. Yield: 58 mg
(82%).

[6175]  Major isomer: LCMS m/z 285 [M+H]*. HPLC z = 16.9 min {method
D). 'H-NMR (CD;0D, 400 MHz) & 8.58-8.55 (m, 1H), 8.16 (d, /= 8.4, 1H), 8.07 (m, 1H),
7.59-7.54 (m, 1H), 7.49-7.44 (m, 1H), 6.89 (d, /= 8.4, 1H), 3.35-3.31 (m, 2H), 2.24 (1, 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 fx = 16.8 min (method
1. "H-NMR (CD;0D, 400 MHz) 6 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, /= 5.7, 2H), 1.03 (d, /= 6.6, 1H).

Method B
1-(4-Cyanonaphthalen-1-yl)piperidine-3-carboxylic acid diethylamide (136BG73-4).
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was transferred to a Pyrex tube and N,N-diethylnipecotamide (447 mg, 2.4
mmol) was added. The tube was capped and the reaction tube was

W 0%§gg§§<()lmicrowave irradiation (220 C, 10 min). The reag%hgyﬁf)t%? 4
was concentrated and purified according to Purification Method A. [01 81

LCMS m/z 336 [M+H]+. HPLC tR = 9.0 min (method I). 'H-NMR (CD30D,

400 MHz) 8 8.15 (d, J = 8.2, 1H), 8.00éd, J=8.2,1H),7.77 (d, J=7.8,

111), 7.887b2 (id, selytionosf(d;cyane g frgraaehhaenginappydine (0.6 M, 1 ml)
3.36s3be(@roliHD 3RS 1AbEMndHY, B Q31 8RRy N A872:85 (I mmol) was
1H), 2.08-1.83 (m, 4H), 1.78-1.6§@(m, 1Hc?, 1.%)- 1.16 g}mﬁ—_}) 1.07(é‘t,, J=. diat
7 e The EDRAR (EBZOBABY RAELICT 7T, Y8 KPpaL 70 Taggyave mradiation
12824, 188.10 1n®)0, b rkadieth Smid8rd , wdst donb@:@sdod dhdS ufiffed. Jiccording to
40.4, 39.9, 27.8, 235.0, 14.2, 12.2. Purification Method A [0179] The

c ﬁ%gﬁ?ﬂ e

fhaterial was taken up in ethyl acetate and extracted
with 2 M{BGBIThe bEaRie:phade ReskjentiPied over N4 SOA (fikérat I). 'H-NMR

and,_conce i C ificatio t )130] T, _

CN RN A SAVLS e ASA docbate s STl 75 190
WITt6@-RASBIGh, TEB, Granit phads wab theio-Gri(oveltNaR 363 2ilterstiD), 3.21-3.10
concentrated, i uo and purifi P Y C.{40%-4,.89% B, N
R B LT RO [OREE) Phc e A S o 12, 130
was purified by e gardtve 8P BE). "C-NMR (CD;0D, 100 MHz) 173.9, 155.1, 133,7,

2,630 imethyl-Aréa-nittopaphtialensl-ymerphpling (168 G323 782 40 4, 39.9,
Prepared according to Method A. Major isomer: LCMS m/z 287 [M+H]+.

HBY& tR- 21 Zrhindmethod 1). Minor isomer: LCMS m/z 287 [M+H]+.
HPLC tR = 10.7 min (method 1).

1-(4-Nitronaphthalen-1-yl)-4-pyrrolidin-1-yl-piperidine (116BG35-2). [0183]
P ! Method A. LCMS m/z 326 [M+H]+. HPLC tR = 1.7
min (metjgadd]l). Yiglel: &h%enthlelVEdieOntdBa06 I RCIKAS 2005104 %4 Acetate and
1-(4-Nitro aﬁ{i}tr#algeg}i- Dpiperidine. 1J}r6BG35-6 . 10(3:&?%1 Pre
GG O Mhean il AL SRS P e Mt G -0V & s ftered ans
(methedttifedYicldei®%.
Purification Method B
[0180]  The concentrated crude material was taken up in ethyl acetate and
extracted with 2 M HCL The organic phase was then dried over NapSQ,, filtered,
concentrated in vacuo and purified by preparative HPLC. (40% A; 80% B, NH40Ac)
Purification Method C

[0181]  The concentrated crude material was purified by preparative HPLC.

2,6-Dimethyl-4-(4-nitronaphthalen-1-yl)morpholine (116BG35-23).

[0182]} Prepared according to Method A. Major isomer: LCMS m/A 287
[M+H]". HPLC fz = 11.1 min (method I). Minor isomer: LCMS m/z 287 [M+H]". HPLC #r
=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 # =
1.7 min (method IIT). Yield: 51%.
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4-Methyl-4-(4-nitronaphthalen-1-yl)piperidine (116BG35-7). [0185]

Prepared according to Method A. LCMS m/z 271 [M+H]+. HPLC (R =

14.8 min (method D. Yield: 66%.
Wﬁeﬁgﬁft}%rﬁéphthalen-l-yl)piperidine-4-carboxylic acid ethyl lé(sj?étr].s 2005/017143

(116BG35-1). [01861 Prepared according to Method A. Purified according

to Purification Method C. LCMS , m/z 329 [M+H]+. HPLC tR = 12.1 min

(rhethddornpaphihplendsylpiperition 8diBGRF 9. y)morpholine

(116BG5raf). [01541RuenarodAsce iR s MehosA /PHifed MeeofdiFgLC # =
to Purification method C. LCMS m/z 259 [M+H]+. HPLC tR = 8.0 min

(rﬁéﬂ-’lﬁﬂnl Wsﬁéﬁdggwxl%jﬁ%ethyM-m-nitronaphthalen-l-yl)pyrrolidine
(116BG35-24). [01881 Prepared according to Method A. Purified

according to Purijficatio thod C. LCMS m/ +H]+. HPLC tR =

R oA AL s Tptpetiitn ( foBaIE). +
4-(3-Hydmasginethyipiperidincbaibzaphiticitert A-cafidRitrite 2I3dBGTE-1HPLC & =
[0 Prepared accordin Method B. Purified according to Purification

mié hggﬁlﬁ.(%l&%?é?ﬁi/z ]ggd?g? iH]+. HPLC tR = 7.9 min (method 1).
4-[4-(2-Hydroxyethyl)piperidin-1-yl)naphthalene-1-carbonitrile

@@ﬁ%?aﬁlp@é%%aﬁﬁqﬁ{ aAsredingloMether BaRvelied pecasding i),

to Purification” met S m/z 281 [M+H]+. HPLC tR = 8.3 min, .
(method [11B6k-pidurmarri-Arep R Eh&ethadnbnifieisdetsesydiagyio Purification
[OME@&@%Q%Q@Q%NPPMPTI}%@-rEHri@eﬂrﬁﬁf@ﬁ@iﬁ&ﬁﬂﬁ.uﬂfmtim%.
method B. LCMS m/z 237 [M+H]+. HPLC tR = 10.5 min (method 1).
4-(4-Methylpiperidin-1-yl)naphthalene-1-carbonitrile (136BG73-11). - 53

WO 200 43tk RGTILHA0RPI1HE4A31 §B19H-Peppared according to
Kﬁgﬁf?ﬁbﬁ_ Iftlﬁ :%%fagér%l%%é%orﬁéﬂ{%ﬁ Il THOE tgqq’gﬁfli'c%Ma%cgycﬁlgg‘%%o Purification
Aoty d @XyPdSridin 259y IYhEPNt FEREAoxl=ch oohitfiie (AROBG 73]$)8%.

[0193] Prepared according to Method B. Purified according to Purification

method C. LCMS mn/z 253 [M+H]+. HPLC tR = 9.3 min (method III).

4- U5 DipoethsirdcthyisioaAptiirlopriaphayarelidine 4t 6Rfr &-24)-

(136BG 73148). 103434 Beapaiasaseoisng.inolethatha PUAHgst asgOKsRgrification
to Purification’ method B. LCMS rn/z 267 [M+H]+. HPLC tR = 7.6 min .

(e (- IS4t ddhithE e AL B Sl ffraia @aabed b okt din ide

(136BG73-17).
4-(3-Hydroxymethylpiperidin-1-ynaphthalene-1-carbonitrile (136BG73-1).
[0189] Prepared according to Method B. Purified according to Purification
method A. LCMS m/z 267 [M+H]". HPLC tz = 7.9 min (method ).

- 4-[4-(2-Hydroxyethyl)piperidin-1-yllnaphthalene-1-carboniirile (136BG73-9).
[019G] Prepared according to Method B. Purified according to Purification
method A. LCMS m/z 281 [M+H]". HPLC g = 8.3 min (method I1I).

4-Piperidin-1-yinaphthalene-1-carbonitrile (136BG73-10).
[0191]  Prepared according ic Method B. Purified according to Purification
method B, LCMS m/z 237 [M+H]". HPLC 1z = 10.5 min (method I).

4-(4-Methylpiperidin~1-yD)naphthalene-1-carbonitrile (136BG73-11).
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[0195] Prepared according to Method B. Purified according to Purification
method C. LCMS m/z 280 [M+H]+. HPLC tR = 8.4 min (method III).

WN%}é—é&%}?nonaphthalen-l-yi)pyrrolidin-3-yl]-N-methylacetgmig%mnsm7143
g -18). [0196] Prepared according to Method B. Purified according

to Purification method C. LCMS rn/z 294 [M+H]+. HPLC tR = 9.5 min
(method I11). 4-(3-Dimethylaminopyrrolidin-1-yDnaphthalene-l-carbonitrile ... .
(136BAPE1b). [Tromyet el AECS M R Nt gl Bp arF s Secbrd g Lowto

Q
cording

tg Busificatienmpihod 1GM-GIS Pz R6-Mstd-hin iRHEORTD 3.8 min
(method 1). 'H-NMR (CD30D, 400 MHz) 6 8.26-8.22 (m, 1H), 8.02-7.99

(in, 113), 7.70 (d, J = 8.4, 1H), 7.61-7.56 (m, 1H), 7.49-7.45 (m, 1H), 6.75
(8378 & okipipgeridin- 65y ma g i) AR B S Bea P i(en j13HY (BBOBR7821 I, 1H),

2.33 (s, 2.28-2.20 (m, 1H). 1.94-1, ,4H N - Dpurificati
100 MI—@)}%)IBL ,653?4?.‘56,%%{&??]%2%.é\,ﬁ%‘g%,éizgéfﬁ%&%%@. ,Q pritiestion
148l 081498 . 4/6554 [ 568, SR, A% 7 24 gin (method II).
4-(3-Hydroxypiperidin-1-yl)naphthalene-I-carbonitrile (136BG73-25).

[0198] Prepared according to Method B. Purified according to Purification

vielhdty &ronpmrthylpipsilim anapbiialaresleorhanitedicah= 7313

4-(2,6-DipetpyImeroholin-4-yhraphthalenerbeasb anitiied 130B43ih3- 26) Purification
-54 WO 2005/11536 PCT/USZOOS/017l£f 01991 Prepared according
onibericl BOMR e SLINRE R drificatioh TeREH DoMS miz 267

[M+H]+. HPLC tR = 9.3 min (method IlI).
4-(3-Hydroxypyrrolidin-1-yl)naphthalene-I-carbanitrile, (136 Q4 ]
RS R EIAG T e o e el
Pyrex tupeosnd 3-prrakdinebeiég (0. 0ethod]) Bvakusified dersitodieg by Purification
toluene, (0.5 kg, Th $ d ang the-reachipnstape was

e&nﬁ soedd bimlcrowgvgegﬁl@%?\ggoh 180 &, 5'min§.3'he react:%en mixture

was concentrated and purified by re-crystallization with EtOH. Yield: 51

(320 E[gﬁ%éh 1y ﬁé% b3 SR CllRiry a L IR D 4368 3)3-18).
Tﬁ.m‘éé CD30 ,%oé?\{/quzg) g%g%%% IH)I?t?%7-7.95 Em ?H) 7@%.18) :
(d, J = 8181961 1), PrparbSerardrg 795%49%3. (1, Tgiigdh Aqgprding Jo Purification

1 R:0% (4. S R4 Do (A1 (S, FHIY: :3-98:53:89 (Methbl 18)85-3,78 (m,
1H), 3,55-3,49 (m, IH), 2,10-2,02 (m, 1H), 2,02-1,90 (m, 1H). 13C-NMR
(CD30D, 100 MHz) 8 152.4, 135.1, 135.0, 129.3, 127.3, 125.4, 125.4,
1253-DkRR thy LBi Bo P i0nl 1 52 Bt 188 ~carbonitrile (136BG73-19).

[0197] Prepared according to Method B. Purified according to Purification
method C. LCMS m/z 266 [M+H]". HPLC 1 = 3.8 min (method I). .NMR (CD3OD, 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)
5 151.7, 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-ylnaphthalene-1-carbonitrile (1 36BG73-25).
[0198] Prepared according to Method B. Purified according to Purification
method C. LCMS m/z 253 [M+H]". HPLC fg = 7.2 min (method I).

4-(2,6-Dimethylmorpholin-4-yDnaphthalene-1-carbonitrile (136BG73-26).
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4-((S)-2-Hydroxymethylpyrrolidin-1-yl)naphthalene-1-carbonitrile
(136BG85-3-3). [02021 1-Cyano-4-fluoronaphthalene (86 mg, 0.5 mmol)

f rred to a Pyrex tube and L-prolinol (197 L, 2.0 I‘H(?D S
wo Gzﬁo%rﬁl ?Taei 'g S5/ 7145

owed by toluene (0.5 niL). The tube was capped
reaction tube was exposed to microwave irradiation (180 C, 5 min). The
reaction mixture was concentrated and urified by §

las romatogra
on silicdYePlelueNicRiss, 1Rt Eﬂﬂ?ﬁ{o eFH'ﬁ’r?E’)‘P\?F&?f E%rg Puification
(1886)odQ203TMSMS 062 [RBRHNAHECHPE G 3Ruin Tlethird (Hiethod |).
1H-NMR (CD30D, 400 MHz) S 8.30 (d, J= 8.6, 1H), 8.08-8.05 (m, 1H),
7.80 (d, J= 8.2, 11-1),7.67- 7.63 (m, 1H), 7.56-7.51 (m, 1H), 7.07 (d, J=
8 (3 di Ay gy i Bolikind Hy DA th 88 (er] -Gk 0B 6B (BB 83-B).
3,55-3. 1H), (n,1 (
2H), 1. 9@’{@7’3 m. :}1%%“ g%‘%@ %%Dgl%r% %5?80 H%Bél%&%%@é tsferred to a
13478y 129 3pd 28r6pidinel1 062 11259 el wad gldrécfeilcaeaé mtqluene (0.5
: O@gﬁ% £8e A iglisid-ylpaphihalensd-cabonitlie A3RRGERRA) imadiation

yano-4-fluoronaphthalene (2.0 g, 11.7 mmol) was transferred to
aQsom,fhm@nalmnmmn@w@rmmmmw reigtlieh gy stallization
wasstisg for kg BN, 5@3\{)19 2005/115361 PCT/US2005/017143 where
after the product preC|p|tated out. The reaction mixture was concentrated

in vacuol02ta solHGMS mién23 chysthlizcH RNt fcORhiithetsdehd. H-NMR

S H]%. -
TR a2 Bl s 1

(mt;o0H . 8168.8.63- (frf’rg 1, i ﬁirfazs $11D75608 b T2 1), 410 (S 1H),

7 ’33@3234@ 1143; 680y d34m 8120 131353 G- &0 1 1)) 2410)2 29 - 08)(M,02-1,90 (m,
R (CD30D, 100 MHz 8 152.6, 135.2, 134.1, 128.2, 126.6,
12 é % A&8:QR0 WO M) o7 52 43891350, 1295, 127.3,'125 4, 1254,

4- m@lm@_qﬂ; Wg@glgmgleng,lsza@pgxmllgzagjd ethyl ester (154BG19).
[0206] 4-Fluoro-I-naphthoic acid (190 mg, 1.0 mmol) was transferred to a

Pyrex tube and ethanol (0.6 mL) was added followed by conc. sulphuric
- acid((©-2-HiirSRembihelpyasotidipacyhndththmactibr ivbenivated X POBEBS-3-3).
two time icro el |rr t|on in e rea |on xtu
t

was tran@%ig o\{a@s/ paratlo Onar'%)%%t tfgqm éta?e and was f ed to a
2 Miida@ie Bhé hqueldud (HdselyaDanifiedvasthdgddd felmjxatmjngmacwd((} 5 mL).
with ethyl acetate T or anlc hase were collecée{j dried ov o

as ¢ eXposed 10 MICTOWAVE irradiation (180 °C,
Na A SR concen ratlea 0 yle oI
4-ﬂunhm)naibiatmlatum}lmautbm<y\ms aoitetttyledsted (M6UBG 85-fiash chromatography on

silica gel (eluent: 0-3% methano! in dichloromethane). Yield: 23 mg (18%).

[0203] LCMS m/z 253 [M+H]*. HPLC # = 7.3 min (method I). "H-NMR
(CD;0OD, 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.

4-Pyrrolidin-1-yinaphthalene-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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156 mg, 72%). 10207 'H-NMR (CD30D, 400 MHz) 8 8.89-8.85 (m, 1H),
8.06 (dd, J = 5.7, 8.2, 1H), 7.59-7.54 (m, 1H), 7.53-7.48 (m, 1H), 7.09 (dd,

J=8.2,10.2, 1H), 4.36 (9, J 6.8, 2H), 1.38 (t, J= 6.8, 3H). [%E ﬁ] /017143
W?ﬁﬂ%?ﬁ%?(fl (156 mg, 0.7 minol) was transferred to a Pyrex 8 es%a{)rq‘ o

pyrrolidine (1 mL) was added. The tube was capped and the reaction tube
was exposed to microwave irradiation (100 C, 3 min). The microwave

exposuBonthe redasb @RS G ot 18t ceapHRNIPRON JEes, cpnoentrated in vacuo.
SYRPOSAIEH ANH h S LeARHAT, RIHRIEMET ransiar ef) iR weidetatith BtOH. Yield:

funnel with ethyl acetate and washed with 2 M NaOH. The aqueous phase
wha 2dérdifled with 2 M HCI and extracted with ethyl acetate. The organic

phases pyegs)collgateds eriednveMERS R Tiltered-and cohcémitist To 'H-NMR
yield 135 mg (70%) of the title compau LC 12270 [M+H]+ ]
HFDGR 2SR Gtiot D e (O S QoMErD) L0116 ol D 4
(M6d k), B:B5765227 (49, (k)L 18,1401 (d/8=48 2H)HJ, 5863-541 (fr, HED),2.07-2.03 (m,
7.44-7.40 (m. 1H), 6.81 (d. J= 8.4 4.43 (q, J=.7.0, 2H), 3.57;

) 5 WSROV PR o0 7 373 652 61t A, 1 1250
(t1 347 7109 3H)04.BONMBR (G DLL3, 100 MHZ) S 167.8, 134.1, 132.1,
127.5,126.7, 126.3, 125.5, 123.9, 108.3, 60.5, 53.2, 25.7, 14.7.

4-Pyrrolidin-1-ylnaphthalene-I -carboxylic acid (154BG23). [0210]
184RE& LU ¢RO Mdndphihaiemerl wadraylsfackbeth d exyerHBHR T

LIOHxH 4 mgpjﬁﬁﬁfom%%l?}h‘%%& a&’c‘%ﬁq%'%ﬁdlhy {H&@i)(%% Rdnsferred to a

and TH .37 mL). The tube was cagf and the reaction tube was

eRpusetio anitrdwave(ikeablisas tdeeiEopIA)D I FRRFeSRRIHI A BR(SHEY 1 D). The
W%%é%g'f‘ééﬁgé%ﬁd%%@ﬁﬁ&f winelkwgth.eitudd acetainand washedwitiradiation
2 M NaOH. The aqueous phase was acidified with 2 M HCI and, extract

d.
BRI Gcb i), TR EREITe BREES B EPEBIEHA BriGegRiap tumnel with fhy!
e
compound. mi/z VI-FH]-. m +H|+.
R BT RO AR B0 S 61068167 0 Ftred
134) &rEB:3R Ao Haki 8.8Q0KshaphitBatbnt H) AT Sey1i68iin efity), ester (154BGR5-11,
7.66-7.621%@ 1H), 6.83 (d, J= 8.4, 111), 3.53-3.49 (m, 4H), 1.99-1.95 (in,
455188 MMk (DMSO-d6, 100 MHz) S 169.1, 152.4, 134.3, 132.8,

127.7, 1907, 126.41006R ,(CHACD]10603VEB-1 §258-8.85 (m, 1H), 8.06 (dd, J = 5.7,

S S A e -
nagopanNdl.$8@5 sig6.8, 3H).

[0208] 154BG85-11 (156 mg, 0.7 mmol) was transferred to a Pyrex tube and
pyrrolidine (1 mL) was added. The tube was capped and the reaction tube was exposed to
microwave irradiation (100 °C, 3 min). The microwave exposure was repeated for 5 min at
130 °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 HC} and extracted with ethyl acetate. The organic phases were collected,
dried over NSOy, filtered and concentrated to yield 135 mg (70%) of the title compound.

[6209] LCMS m/z 270 IM+H]". HPLC #& = 7.3 min (method I). 'H-NMR
(CDCls, 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), 443 (q, /= 7.0, 2H), 3.57-3.53 {m, 4H),
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2.4 mmol) and pyridine (93 L, 0.6 mmol) were transferred to a Pyrex tube.
The tube was capped and the reaction tube was exposed to microwave

rzan%' ti 4220 C, 5 min). The mixture was transferred to B A1 7143

YRiANS Wl%ﬁ ethyl acetate and with 2 M HC1 and the organic phases were

then washed with brine. The organic layer was collected, dried over

Na2S04, filtered and concentrated to yleld 157 mg (92%) of the title
CRMPAM A ZEB] LM S.nd/ = 5770 mHﬁﬁm ChglAfiMFetioler)?: 134-1,

YoXs 0, 1H
71oB B 20y BT 3 1) 690 (& 3280 160,452, -

5.1, 1H), 4.14-4.11 (m, 2H), 2.51-2.45 (m, 2H), 2.34-2.28 (m, 2H),

Z:PMI%@A{H#;&%@IMMMQ%A@MM@5)4@@3)1 134.5, 133,7,
128.4, 127.9, 126.0, 125.9, 125.4, 119.1, 1110, 102.0, 6 60.1,

27.4. [0¥%0Atern bR 91685881 0 PraJAAE R ‘?‘Eﬁ%v&"na B51é wbe and
Praesduien i@)ﬁ@@%éﬂﬂﬁf@@aﬁh&fkﬂlﬁm@ {20o0-g] b3 FRON)Ivas) and THF (0.37

dissolved in pyridine (100,mL). A solution o nortroplne 5
mfﬁ{()}) ]}l’,l?, Eﬁn‘rgaﬁ@@pﬁﬁ) ﬁdﬁgﬁm&n S T4S, SFRYS ecgi‘?o\%‘bzrowave irradiation
20050/ PEH 360 R ThESZAORIA kA middurensfes dibader depreftivn fir@el with ethyl

AR A YRR P ) VAL R S GHERT 30 Mg 4 W il and

D@Q@s&wastnﬂm@tsﬁmm thehlegaritgthamee 2o mum; ¢! threer Nao SOy, filtered

d ith OH (400 mL), dried
B SO LTt ol S Sty SO Cocrwats
dlSSOWeiﬂﬁiﬂot eth(]ll\é&e’taze’l@om @W&rw‘mﬂ&%ﬁ%ﬁ&cuﬁ%%ﬁen 3.2 min

oling. &Mlﬂﬁi 19YrsEIkradian (1), 8.09
zméedg)lflrsﬁ cropo etlte compoun (Zl%g 65§/§?ylel §élsaw |?§ »

sdﬁdJ Fedndther i§eibes Conldietandreldrod &I@:(ésg%rﬁéuﬁfb@{@m@ﬁ -3.49 (m,
£- Chysiallz oﬁrﬁ‘g W@MSM%B alisHedithen 4, 1343, 132.8,
O 1]oet-8

X0-8-aza yl)naphtﬁalene 1-carbonitrile
(155’AF0362@71)26[@218¥A,é@l%ilolf)&ﬁoi%:lyfl Zhoride (440 L, 5.11 mmol) in
anhydrous dichloromethane (3 mL) was added dropwise to a cold
solution of dry dimethylsulfoxide (726 L, 10.22 mmol) in dichloromethane

(5niradostNauspicH-arabiruaitiadohars Sy hnnalishalesiras Rengyle (154BG31).

'mg, 2.32gam9l) in dryysighlormethpnriaibavas uldesmdmpuisetancl (305 me,
the cold reactlon mixture. The mixture was allowed to war é‘rf#d"p" uﬁ)e Ci“h o tubs was

ovket BRI FPARSHEHHSthE m KR PSSO ISP I T
trigthylamine il -89 fbn 13,93y BxpUeRR adieshdraPMigailée (ABTR0P 5 min). The

was allowed to warm up to rt slowly and stirring was continued over
R 4 f? avrc 2%9[%(1‘1 and the

at HIXTHE WK HABS (FESh oAt SREG R NEEH JTEMSTOhaRSHRR

organic phases were then washed with brine. The organic layer was coliected, dried over
Na,SO;, filtered and concentrated to yield 157 mg (92%) of the title compound.

[0213] LCMS m/ 279 [M+H]". HPLC # = 6.8 min (method I). "H-NMR
(CDCls, 400 MHz) & 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 (4, 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 (CDCls;, 100 MHz) 8 153.1, 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 noriropine (59.4 g, 467 mmol) in pyridine (100 mL) was added, and the reaction
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water. The organic layer was dried over sodium sulfate, filtered and
evaporated to dryness. Purification of the residue by silica gel column

h{ A t%%[aphy, eluting with a mixture of ethyl acetate ang@rheplads 7143
O:g())é"a orded the desired compound (0.55 g, 86%). [0216] Rf = 0.51
(Ethyl acetate/n-Heptane 50:50). LCMS m/z 277 [M+H]+. HPLC 1R=10.9

(method I1). 1H NMR (CDG13, 400 MHz) 8 8.27-8. L 2H,.Ar-H). 7

(Y, wasghepiod _tﬂ)r,eﬁ}ggf%?g O %s_ll_xéﬁ{xg_l_ ]Lfgff\ rsci_%h%ng\%aé dc,:tizll_l%,entrated,
InBRad 800 HBP W, 2dedrIH) BEOS dsraBiryelirl)] 253d@H@HTE-M) HCL The
2.20 (m, 2H, Tr-H), 1.85 (M, 2H, Tr-H). : -
OO b T A A S
hydeecericeHE6 AR (22 MENESBAE00 -2E3) foipd AreraespymatiHates dlicred and

XL, 0.6 ) and.aceti d : Dpyeteraddedit@aoo mL), and
SitRSA %?E%%f&d%ﬁ?%%&mﬁ ggsgrﬁg%%r?fﬁgé (E?l 2’1 L). After h 58 h o
\WGSRO0BHAEBELRG TS 2805 1oL 243 R At A FBHBrdigmC for 20

%ﬁr}g 1&8@%9&'9&0@%%&%&5&0@ gl %m%@&gehﬁ% L} WagsaglgRald) as a white

€ reaction mixture was stirred’in a sealed flask for 20 min at 110 C.

Tiokid oV tnibere MRVt ISgEvARbr ISR ARACHG (E8idhearforégMS), but re-
betwenn Aishiermehasaianskyaiend Peraiganiatayer was evaporated

to dryness and the residue was purified by passage over an acidic
ion-exchange cartridge. Separation of the diastereomers (endo/exo

44-'hé9&>¥%@§-9;i’dfﬂ£5’l§ﬂ32¥-préﬁng“b;%maiﬂ@mhm:miiualgélswrﬂwgzm.

with a stepwise gradient of 5- % methanol in di orom ane. e.lw
diasterd8ftdls webe SBRVRHY t85HE cqﬁ%% %n@f’ﬁ% H;I?drgéﬂlo%‘) alltltlasgnh ydrous
dgsslines ahavedarl Blandeddingiepedmes BoAAFOIRRR: Rfdry0daethyisulfoxide
(MeOH/CH2C12 10:9Q). L.CMS rn/z 320 [M+1-1]-. tR=.2.8 min__
(M- AR (OO b (DU P A fmosphere. A
8sbufinllds 152883 AGH), B 2(80 Hhindlif. drdieB]ozodethancl (1, mE-Hyas added
7.53 (m, IH, Ar-H), 6.86 (d, IH, J= 8,Q, Ar-H). 4.09 (m, 2H, Tr-H (M o
R T T Ly Ry
2 4B, AterFirkh, ile98i 192 (s 2bbi1dd-Hd); 60 P8 (md AHetEylkhide 5290, mL, 13.92

e B TSP T SRS DO Tty i siing

LGS shtzaR00fMr i, 4PL CHRmidutermins(prethiode) bR DTS hane and
N L B A Gl B AP RS o
8 Pyrficktjoul A Al{erregidiy el p3Hilige0gr! column chromatography, cluting with a mixture of
ethyl acetate and n-heptane (50:50), afforded the desired compound (0.55 g, 86%).
[0216] R, = 0.51 (Ethyl acetate/n-Heptane 50:50). LCMS m/z 277 [M+H]"
HPLC g = 10.9 {method III). 'H NMR (CDCls, 400 MHz) 8 8.27-8.21 (m, 2H, Ar-H), 7.79
(d, 1H, J = 8.0, Ar-H), 7.68 (m, 1H, Ar-I), 7.61(m, 1H, ArF), 6.93 (4, 1H, J= 8.0, Ar-H),
4.39 (m, 25, Tr-H), 3.03 (m, 2H, Tr-H), 2.53 (m, 2H, Tr-H), 2.20 (m, 2H, Tr-H), 1.85 (m,

' 2H, Tr-H).

4-(3~PropyiaminO«S-azabicyclo{3.2.2]oct—S-yl)naphthalene-l—carbonitrile,
hydrochloride (156AF01-222 & 156AF01-223)

[0217]  n-Propylamine (54 pL, 0.65 mmol) and acetic acid (50 pL, 0.87 pmol)
were added to a solution of 156AF03-217 (64 mg, 0.23 nunol) in THF (1 mL). After 1 h
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(m, 1H, Tr-H), 2.64 (t, 2H, J= 7.2, NCH2CH2CH3), 2.11-2.00 (m, 4H,

Tr-H), 1.85-1.75 (m, 41-1, Tr-H), 1.54 (h, 2H, J= 7.2, NCH2CH2CH3),

Wg-%mlgghﬁ 7.2, NCH2CH2CH?3). PCT/US2005/017143
4-(3-Dimet )_/Iamlno-8-azab|eyclo[3.2.1]oct-8-yl)naphthalene-l-carbonitriIe

, hg/drochlorlde (156AF05-224). [0220] Dimethylanune (200 L, 0.40 mmol)

and acetic acid (50 L, 0,87.tmol) were addegd.t olutio, :

KO8 217 SRHD. .S MRS AP S T ) BReR el @

2o} W A R e was tbtirethinia sealsibitadsio forsddehiflaghder 20 min at 110 °C.

microwave irradiation at 110 C. A solution of sodium_cy, r ide. j

P (3007 AL T Ael o T Lot A Mg bebwesn
vasstivestinge sed etftaskHonigminikymdenntcrowaied e narsh #d1thg residue
C. The solvent was remove the:fkesi iti i

o B SR B 6 e oy e eReyion of e
ddjasessoReanficatiotrot meSﬁéswe@mf@m@év §o1 eRiEin ARPBHAQBEPREIR Sitica gel
e%%%%@awph'é%w&%goﬂﬁé%%f £TVUS200004d1143 &temyvitethane. The two
gra iefit of 5-10 % methanol in dichloromethane, aff rdeg the desjred.
PARARERIAS HEIStEPEBARER rHikitRE PGB %@C%% : o fS#ﬁSembed above.

S reod u‘(t:)t ngfgfonvgc%%%gf@%&)i@&%wwmgmw rRehtoride salfe@/CH,Cl; 10:90).

scribed above. 1 = 0.18 (MeOH/CH2C 0;

[Mﬂm.fﬂpﬁ%@@iﬁﬁs H;ﬁ'llr%ﬁ%ﬁﬁédg |W%§§?é9é§§}ro%% in £ 8> 5

?&%ﬁ%?%y%)l %%é%g%tﬁmkﬂﬁm;m%%ca{hmm“@i’ Hddoelddride-T), 7.62
- . e prqduc synthesi ro

et Pprebe (51 g, S0 P S ToOA DA S (BY5nm: 4T 20 31

%Iymﬂa%ime.sarﬁmﬁeﬂmd.mm@g@%ﬁﬂ@ﬁ@e@ﬁo@eﬁmﬁ8 (m, 2H,

e pro SO a [ re [Cmixt , 169
prrJE)]ii _ ’t%\%&%s'iggg\@r’te t%?%ﬁcg'ﬁfgérﬁgﬁ%ggﬁgﬁd%ﬁs}gt aﬁs@)N—a}ECHzCHﬁs
desesitiedabové. J0gCELEH=B/22 (MeOH/CH2CI2 10:90). LCMS m/z 336

[M+H]+. tR% 2 ' h _n9a. _ )
4-[3-(2-E@%x§ethy gﬁ%%%%?%éigygcﬁ:ﬁg}ff ? %y 10'19 (MeOH/CH,C 10:0).
oduBMEnapIPRIBEHIC AN~ hyorseHmeio(1EsAHJSMB P Cl, 400 MHz)

%@@F&? '%?%%?&%Tﬁﬁ ‘éﬂg }gm@w@ yassynthesized fom = 5.0, Ar-H), 7.62

1

2-ethoxyet niine (35 mg, mmol) and 156AF03-217 (54 mg, 0,19
mfnx;l)lﬁ_si&gfﬁ)e%%?r{@ln"@héé'géa%ﬁﬁ@’ prephrafidh %fi%ﬁ(ﬁll—’z)rg%gﬁ’ Tr-H), 3.04
SS%%%@,?@)E?@%?@W?KQ,@@E@M%ﬁQ)MaSO@QﬁQMeﬁ@, 1.85-1.75 (m,
£ 48, TroD, 1.54 (5, o8, ¥ = 0 SIGRO-EIANg With 7 sigPwise 9Nt crr,).

4—(3-Dimethylamin.0-8-azabicycle[?s.2.1]oct—S—yl}naphthalene—l-carbonitriie,
hydrochloride (156AF05-224).

{0220] Dimethylamine (200 pL, 0.40 mmol) and acetic acid (50 ul, 0.87 umol)
were added to a solution of 156AF03-217 (56 mg, 0.20 mmol) in a mixture of THF and
methanol (1:1, 2 mL). The mixture was stirred in a sealed flask for 10 min under
microwave irradiation at 110 °C. A solution of sodium cyanoborohydride in methanol (300
pul) was added to the reaction mixture at 1t. 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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% methanol in dichloromethane. The products were converted to the
corresponding hydrochloride salt as described above. [0225]

ndo-diasteromer 156AF09-226: Rf = 0.46 (MeOH/CHZCIZ%Qg%%&mM;Mﬁs
Wr% 7 ﬁ‘}l]JrH]t HPLC tR = 4.9 min (method I1). 'H NMR (CDC13, 400

MHz) 6 8.21 (d, 1H, J= 8.0, Ar-H), 8.16 (d, 1H, J= 8.0, Ar-H), 7.72 (d, 1H,

J=28.0, Ar-H)4 7.63 %m, ||0-|, Ar-H), 7.54 (m, 1H, Ar-H), 6.87 (d, 1H, J= 8.0,

AP Wistaiient P Ipr i) Y amghayolgn fickipremebesc. £ ferdad thpydesizeg product as a
2. 5 BrcaieNGHR)ui A6: 26 030TR02H, Tirk]) AB/329hd phoaudHh S -bhhverted to the
1.96 (m, 2H, Tr-H), 1.82 , 2H, Tr-H),.1.24 (t, 3H, J = 7.2, OCH2CH3).

oo B s s PR s G S (eon eHROLs 10:00)

LCMS mi22330 [M-B1}+ OHR (V¢RI GER @hirl (n9ihdaMS. AR (CBTLHPLC f =
409 MHz).6 8.164d, 1H, J= 8.0, Ar-H), 8.08 (d, 1H, J= 8.0, Ar-H), 7.65 (d,
1%?%\4:“%61%/?\%%&?5

5 -60 WO 2005/115361 PCT/US2005/017143 (m,
1H, Ar-H), 7.45 (m, 1H, Ar-H), 6.80 (d, 1H, J= 8.0, Ar-H), 4.11 (m, 2H,

Tr, - T N -
2000 5 i B PP b0 B o3 A R dhonicie,
4-fBrrqalinridRi RS @ lamino]-8-azabicyclo

[3.2.1]ocyg@yijnaphihaleneuk: Gaabapiimes sibygeacongadhopdbabi2e) me, 0.41
[0227]£h%%Utlon of hlstaar{nlne (16 mg, 0.14 m,mol?]fl;n. methanol (1 mL) ,
w PBoWISEAb d SoMonOf TEOAREES 37 E3B g RO LeR§ Rreparation
THE 1862 11i5) 2ol cve grioyhad ditio s sih@dekiaatidi 2N A immel) Il 16%). The
2 hours stirring at rt a. solution of sodium.cyanaghorohydrjde (10 mg,.0,16

S TR LG 1 FUrRe R MG PLSE G e i e above.
shaken ol#@asipht &R 48 €2 el SONATTH MBS @A)y A SiSd th S BeSINMIERNaSIPLC 1R =
Paﬁ?%iﬂﬁ%!?e%w& 'dichloromethane and 1 M aqueous sodium hydroxide.

The organic layer was evaporated to dryness to give the desired product
as a diastereomeric mixture, ratio 60:40. The product was converted to

th%—?9%@%%98%@%%%%}@%5&?%{ﬁﬁff&ﬂg%g;?)ﬁ%%tﬂ%’é&li—-%nitriie,

m/z 3 +H]+. HPLC tR= 3.1 & 3.9 min (method'I).
4-B F&%?@W@%%éb%}é@@% -
oct-8-yl)epiihalergrd-gap ontipltm oo aiar 4d FRAT 2 1830) (PAR8Ine (35 mg,
oA e ol ST e SneSRed 1O o e
mabepsingpthesf 156AF05-224. Separation of the diastereomers (endofexo 41:59) was
performed by column chromatography on silica gel eluting with a stepwise gradient of 5-10
% methanol in dichloromethane. The products were converted to the corresponding
hydrochloride salt as described above.
[0225]  Endo-diasteromer 156AF09-226: Ry = 0.46 (MeOH/CH,Cl, 10:50).
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 (4, 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, NCH;), 2.46-2.40 (m, 2H, Tr-H),
222-2.15 (m, 2H, Tr-H), 1.96 (m, 2K, Tr-H), 1.82 (m, 2H, Tr-H), 1.24 (i, 34, 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 fz = 5.9 min (method IT). "H NMR (CDCl, 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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same method as for the preparation of 156AF11-229. The product was
converted to the corresponding hydrochloride salt as described above.
230] LCMS m/z 318 [M+H]+. HPLC tR= 6.4 & 8.9 min (meg  Dvos/017143
ng- ] ]-Bf’m]ethylaminoethylamino)-8-azabicyc|o [3.2.1] oct- E)%E “& ¥
naphthalene-1- carbonitrile, dihydrochloride (156AF11-231). [0231] The
titte compound (diastereomers, ratio 45:55) was synthesized from

NI difadflatiyia ke ciiiniiet S i (B T métP andr BsehHod 774 JE D 3-96-

Mgy 4 24 79 cHsMg the samenmetigyl agioptheprep@rmayionost1.69 (m, 8H, Tr-H),
156AF11-229. The product was converted to the corresponding
hydrdo@nitidE Al 48 deédived above. [0232] LCMS in/z 349 [M+H]+.

HPLC tR= 4.7 & 6.0 min (method I). -61 WO 2005/115361

CT/IUS -13- lahexyl ylamino)-8- igycl .

At R R L S O R BENH AL (L AT PO iithe.1-
[C2i3Bbiltueiltiildibpdnpciindddid S@sd8ma28)ratio 47:53) was synthesized
from_amfpgmethvieydangrane, (6me 0452melk AR JS6A B3I @) was

mg, 72.4 molj using the same method as for the preparation of
15621draR8 s he prodiutrnels KoY o e mpridsporame) i THE (0.5 ml)
hydrochloride salt.as ribe é . [02 n/, [ +

H d&i&v\{ﬁ?: é?r%%?lél?ng]fn %gr%ltgcﬂ% Eg)l ;{5? [L%, %ﬂlﬂ‘%&f &f?é?‘b Mo"iﬁg sturing at rt a

Ad@deurah@ditmethyhabambididedbiyets (812 Mmoebsty mebremhidhEl mL) was
?C%;Seaitﬂ% rrel:yl 588%%%%%3%?@ éfaﬁéﬁ%%@ﬁu@%ﬁhgh% .tiflﬁe%@ﬁp@qg removed and

tereomers, ratio 5) was synthesized from furfurylamine (14 mg, _
016 resithly wael 1BBHEEd 1@ disgloromeihwly asthg Maduers saéirgdydroxide.

asff@&é%xﬁﬁ%@&@? KR BRI e é%@%&é’!ﬁ%c%%&ﬁ%&eﬁ todiBQereomeric

corresponding’hydrochloride salt as'described above. [0236) LCMS rn/z .
3BETTAIHIAS. TFe mrostRevepRAAR|FIGtAde e coresponding hydrochloride salt as

4-53:62Merphelin-4-ylethylamino)-8-azabicyclo[3.2.1] oct-8-yl]
naphthalene-I- carbonitrile, diggdrog{_]éqride ( 566F11r{§§?eié02§7€1 ThfI
title comPBafh (didstMe st & iMicHs:62° a@“sﬁn’t /SR omepod D.
(2-aminoethyl)morpholine (19 mg, 0.15 mmol) and 156AF03-217 (20 mg,
72 Eli) using the same metho the preparati f 15 _AF%El-Z
e A AR S I S N
désgatipebliatiow €1 5028 42804S na/z 391 [M+H]+. HPLC tR=4.2 & 5.5 min
(method [@229] The title compound (diastereomers, ratio 28:72) was synthesized from
cyclopropylamine (8.3 mg, 0.14 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.
[0230]  LCMS m/z 318 [M+H]", HPLC fp=6.4 & 8.9 min (method I).

4-[3-(2-Dimethylaminoethylamino)-8-azabicyclo{3.2.1]oct-8-yljnaphthalene-1-
carbonitrile, dibydrochloride (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.

10232] LCMS m/z 349 [M+H]". HPLC tr = 4.7 & 6.0 min (method I).
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4-{3-[(Pyridin-2-yImethyl)amino]-8-azabicyclo [3.2.1]
oct-8-yl}naphthalene-I- carbonitrile, dihydrochloride (156AF11-235). [0239]

W%%Og}ﬁﬁgplﬁnpound (diastereomers, ratio 49:51) was synth%%;m%gﬂ 3
aminomethyl)pyridine (16 mg, 0.15 mmol) and 156AF03-217 (20 mg,

72.4 mol) 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 rn/z 369 [M+H]+. HPLC tR=6.7 & 8.6 min

(m?fg@?éiohﬁ%lwwm-@%aBﬁﬂldM@ﬁi@ﬂ-ﬁ%ﬂﬂ]&aphtbalene—l«carbonitrile,
4-[3-(2-Isopropoxyethylamino)-8-azabicyclo[3.2.1 ]
d&%@ﬂﬂlﬁﬂﬂ&f&r@%@i’k&?%mmle, hydrochloride (156AFI1-237). [0241]

The titlgEzampourthédisistetenrness, (Etivet2o b8y wamioy#iHegized fprthesized from

aminoethyl isoprapyl ether (15 0.15 mmal € 21 :
T G AL e od 21 A DA amon Lo T Ll 11 phgo) v
Tine praduciiabasdoydriadetartiercof respdntify Hyno pitaitidevesl carverted to the
s beg ARSI LCHS A RNl HPLC (R= 6.7 & 7.7 min
4-(1,4-CIRP3e18-azBEPID /5 Aé A h aBRHG e 7t & Bormpime(method T).
(156AF14-239). [0243] 1.4-dioxa-8-azaspiro[4.5]decane (332 mg, 2.32

mmol) was added to a solution of 1-cyano-I-fluoronaphthalene (120 mg,

g

047 (B riffrrp I Zariwethiiemine ] 8-prabicadled HoehS stinmpbsitlame 1-

@ﬁﬂ%%ﬁ,ﬁgr&mmtm@ﬁﬂmm.etate and water. The organic
e

layer was dried over sodium sulfate, filtered and evagé)regge to dr
d

) ness. .
The redfftolvas WesHiE ORI Broom§TsadRis: n"."ﬁg&g‘ﬁ%@mﬂd from
(5R:ER)1Ruliqatianby. Slisaesl seluBeicrpmEtqoanby 7R kitingolyitaiagothe same

methanol in dichloromethane affqrd g h ir comg und (126 m9é43d 0 th
oByeFRE Brmipbuha RSB T 1@6%??55&%% Cﬁ‘y"ar AighgeTee © e
salirassiestnbeoiahbieid0244hRicsclbid fbitwd. acetate/n-heptane 50:50).

LCMS 5 [M+ P, =12. ip.(me 132

Cocra a2 ey TG e e (s

7.65 (m, 1H, Ar-H), 7.58 (m, 1H, Ar-H), 7.04 (d, 1H, J= 8.0, Ar-H), 4.03

2 . 1 TNy o7 ) alene-1-
Sfrg(-ééf—fw\/fﬁ}g% Eé}r%%l%%éﬁé%% [Agl gt_) il'%g%“ %}%ﬁé%%ﬁ%ﬁl@ I'dggﬁatg nlitri le !

(xesh@gripadihydpadfeide | (ARAEL §7d# acetate in water (1 mL) was

added tq@ sglutiomfh6AENRRA (d{Btcraendrd 2 MBO) ) &vas synthesized from 4~

hydroxylamine hydrochloride (31 mg, 0.44 mmoB '
(2-aminoethylmorpholine (19 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,

[0238]  LCMS m/z 391 [M+H]". HPLC fr= 4.2 & 5.5 min (method ).

4-{3-[(Pyridin-2-yimethyl)amino]-8-azabicyclo[3.2.1Joct-8-yl}naphthalene-1-
carbonitrile, dihydrochloride (156A¥F11-235).

[0238]  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 pmol) 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 1z = 6.7 & 8.6 min (method I).
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in THE (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

W@xﬁ{ﬁyﬁ%fgeparated and evaporated to dryness. The desirpgQsidsivass
crystallized from a mixture of ethyl acetate and n-heptane (50:50). -63

WO 2005/115361 PCT/US2005/017143 [0246] Rf = 0.25 (Ethyl
acetate/n-Heptane 50:50). LCMS m/ 292 [M+H]+. HPLC tR= 10.2 min

(method I11). 'H NMR (CDC13, 400 MHz) 8 8.26-8.19 (m, 2H, Ar-H), 7.76

(G52 IS P R R TV BRI B-hzABiERc16[52 ATuckHE; Y kph th SBi{ek1 d¢drbonitrile,
J=8.0, Ar-l:g, 4.3 45?_? 2H, Tr-H), 3.32 (M, 1H, Tr-H), 2.94 (m, 1H,
Thygyoshdor .ﬁé‘ﬁ%‘} ~4P/A4), 2.13-2.03 (m, 211, Tr-H), 1.86-1.69 (m,

2H, Tr-Hp231Chloriprdidiociepeichd (diastereomers, ratio 42:58) was synthesized from 2-

endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo =37 18S

P L) TH0h T <O o 2 ER B sl N ard Lo, 724 oD
3B pimobhinednetididhio fonietTaemn@iom 9fndé ABtEd 2 rcPwiseotye sERiconverted
solution of 154BG31 (7 s - lethylamine (714 L, 5.12

rr?ﬁr#o ?ﬁ"&??&f‘?ﬁ?ﬁf’éﬁ?é? %(8??2%_%%%%%&%@@&?%'& on atmosphere.

The mixi02d2las HSWSEdb 4Nt to FPREidr 7 Hid s’ stirag mathe e

solvent was removed and the residue was partitioned between ethyl
acetate and water. The o%anic Ia}ser was dried over sodium sulfate

ftekod-Biekevhporstie tb UAMdsE ot P cBsTorarheni i danatiss)
used witfipysfurtherpupiisations aeaBl écats 8 (Fthy| acelatetviiieptandded to a
w&@%{?e%%—%%?u[f)l\lﬂo-ll-lglt:l)ﬁfha'?ei% % 5%21111;’,%% Mfﬁfr}%da&bdmus THF (1 mL).
ende-S4R teyan enapithalenht-yix8:azabicystofh@-d oetwdep ebtdracetate and water.
(88PS39). [0249] The campound was s Si fr I
CHRBT ALt A3 B S T T O PO i S SRR apmess. The
samglmethodvashfdrpitbpanzitione of tEEARStaR4SidThbariaeti6F Ak Rudlication by
extended t Q ificati il b, ARMAne afforded
SR R e o b .
affer desingicaasipsacc oo d3 (B250p¢ comreavnd 353 qRAvETjed ﬁvﬁh@cﬂﬁf@smﬂdmg
= mipAmethest ibeckbMMRWCDC13, 300 MHZz) 6 8.19 (m, 2H, Ar-H),
7.76 (d, 1H, J= 8.0, Ar-H), 7.66 (in, 1H, Ar-H), 7.57 (m, 1H. Ar-H), 6,91 (d, .
111, 92 S8+ s 3o Qs (RO G SB A R HED T e MO 30), AT
3.5b1(s g OCGHAh 2:&nddHh. (M, RERTEMHCR, M@K 841 B-4d)(m, 2H, Ar-H),
7.82 (d, 1H, J = 8.0, Ar-H), 7.65 (m, 1H, Ar-H), 7.58 (m, 1H, Ar-H), 7.04 (d, 1H, /= 8.0,
Ar-H), 4,03 (m, 4H, dioxolane-H), 3.27 (m, 4H, pip-H), 2.01 (m, 4H, pip-H).

4-(3-Hydroxyimine-8-azabicyclo[3.2.1Joct-8-yD)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 vellow organic layer was separated and
gvaporated to dryness, The desired product was crystallized from a mixture of ethyl acetate
and n-heptane (50:50).
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3-Morpholin-4-ylpropionic acid endo-8-(4-cyanonaphthalen-1-yl)-8-
azabicyclo[3.2.1]oet-3-yl ester, hydrochloride (156AF32-246) -64 WO

WO 20057115361

2005/115361 PCT/US2005/017143 [0251] Sodium iodide (ép%%m%ﬂf?ﬁﬁ?ﬂ 3
mmol) was added to a solution of 156AF31-245 (318 mg, mmol) in
dichloromethane. Morpholine (500 L, 5.73 mmol) was added dropwise to
the mixture at rt. Stirring was continued overnight at rt. The mixture was

suspend@#6hn silBa gel. ahdPbnitiedetyedititiepienecilinM cheMatoyrapty [MHH]
ing with, 5% | iR fli . t 236 5 §
g W P34 MERARHHCNARREICRRS, Ui Ris 838050 (B3, Ar),

was converte corresponding hy oride salt as describe

aba9dd[025 2] -RE002EHMBOHBHIT 12505 10Ms I/ 29 g M ek{d, 1H, /= 8.0,
HELS) tﬁaiz‘!ézﬂlﬂh(’!}&g‘lg&@f?','é 24 g;}fg"ﬁ({,(@ﬁﬁi?a.él@@rl\ﬂﬂz)ﬁ@{a@ D224, (m, 2H,

Ar-H).'7.73,(d, 1H, , r-H3, .63 (m, 1H, Ar-H), 7.54 (m, 1H, Ar-H),

6188 d 24 2393 &m0, HE (Y- Bk §nl- 0R(0r 2Hy TAHY: (m, 2H, Tr-H),

3.70-3.60 (m, 7H, morpholine-H, COCH2CH2N), 3.46 (in, 1H,

COCH2CH2N), 2.72 (m, 2H, Tr-H), 2.55-2.48 (m, 6H, Tr-H, .
miotpHBTREapioBig g aigg eRflor ﬂ%ﬁ?%ﬂ{’iléﬁ-'ﬁb' e STAARITEAS T hid oct-3-v1
agieee (kG 8HA-Qmonaphthalen-1-yl)-8- azabicyclo[3.2.1]oct-3-ylester,
hydrochjoride (156AF35-247). [02531 The.desired co d .
prepareiﬁr%re)n 152%7—‘@%%5‘,) f&éﬁnqﬁqpiggﬁmr\ﬁ nfo Q%Qﬁﬁﬁi%?r?égrﬂémmﬁ%m m dry
(FmgnEHanm(RohL)sing thédamewiethod asdopigopréJarRR f 12 mg, 2.56
156AF32-246. The prod 584 100%) was cqnverted tg the o
Cg%%})&ﬁ |%e@ %ﬁm‘é %%‘Itgggz BSCT élaa%%'o%}‘écﬁ%}ygﬁe e:(é.gg“) at -30 °C
(MeBHGHP @13 H0:90) ThEMStnézwbd aIMwtd to WRDOWR =113 Bftwird hours stirring
(methed 11).111 NMR (CDC13.,400 ME .  2H AL .
gt il f i e e S G
Jw@s0, MreHiyeBudy igver Wit ded purisodinnpsulfpreHiilteryd qnd, omaporated to dryness
g@g%%%#%‘i’ﬁéﬁa%lﬁ&muﬂa%ﬂse%%ﬁ&m%é rpiperazine-H),

(m, 6H, Tr-H), 1.10 (t, 311, J= 7.2, CH3EY). .
3-Diethylf&#foprdpidhit i Geripiecyalrtmshatateh- TLyMB-m/z 369 [M+H]".

azahicysle[33% Heshdahasten, 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
favidikoprepaiaten ofnkhoRh F32y Rdén aphehpietucy (LSS mBickCI6f). WHSct-3-y] ester
C%ﬁﬁ&?ﬁ' to the corresponding hydrochloride salt as described above.
16249] The compound was synthesized from methoxyacetyl chlonide (50 pL,
0.54 mmol) and 154BG31 (100 mg, 0.36 mumol) using the same method as for preparation
of 156AF31-245. The reaction time was extended to 20 hours. Purification by silica gel
column chromatography, eluting with a stepwise gradient of 50-80% ethyl acetate in n-
heptane, afforded the desired compound.
[0250] LCMS m/z 351 [M+H]". HPLC # = 12.2 min (method ). 'H NMR
(CDCl;, 300 MHz) & 8.19 (m, 2H, Ar-H), 7.76 (d, 1H, J = 8.0, Ar-H), 7.66 (1, 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, OCHzy), 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-yI)-8-
azabicyclo{3.2.1Joct-3-yl ester, hydrochloride (156 AF32-246)
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-65 WO 2005/115361 PCT/11S2005/017143 [0256] LCMS m/z 406
[M+H]+. HPLC tR = 3.2 min (method II). 1H NMR (CDC13, 300 MHz) 8

19 , Ar-H), 7.76 (d, IH, J= 8.0, Ar-H), 7.66 (m, 1H, At
w% ?0&({{13%%' %Wszgﬁﬁzma

91 (d, 1H, J=8.0, Ar-H), 5.29 (m, 1H, Tr-H), 4.13 (m,
Tr-H), 2.93 (m, 2H, COCH2CH2N), 2.68-2.48 (m, 6H, CH2s Tr-H),
2.16-2.00 (m, 6H, Tr-H), 1.11 (t, 6H, J= 7.2, CH3at) Chloroacetic acid )
endo-8{@2Elanoresimnitadidey 8% remi QS Imafbitas-yiddshto a solution of

gg@ﬁﬁ@zﬁﬁ%{%%ﬁ%,] 756 SADHHALNES SIS IReskAES BRG] 5.73 mmol)

5 mg, 0.84'mmol) and chloroacetyl chloride (100L, 1.26 nunol) usin

thiesaddedriumivia fbe mitpepdtatibnag Possraingabo s gkl he mixture

time WRseNRNdedie2Qhaldrsuiifisalnn by plitartietBRlmBeraphy eluting with

chromatography, eluting with a mixture of ethy| acetate n-heptane
(StrsmethmeaEy frhleerethatsm bt IS r&%&%%ﬁﬁ) .%[%%%éﬁﬁ copygged to the

(Esaspsptateln HemanRI S0iha}. dtMsed zhn8a5 [M+H]+. HPLC tR=5.1

min (methad 11).1H NI MHz).6 m, 2 y _
1H, J= é&.}a%%}r-H), B%?ré%%]gﬁi%%%%%% %T{f %%%?QH@& =4
SrfinAtnltho® B (FNNMR TCBI4 4B (EIAHG Fri6l((CQEHACH), 2.6D42,51, J = 8.0,
(N”ri'o’r- L Tet, i 8&%32,'“}:51 2086, 8Rs TE M, 7= 8.0, ArHD, 527 (m, 1H,

rprolin-4-ytacetic aci
efitlbI844-tyan ahbhtiB]eh?0-§1§Btez Abicyoiopdingdd:- GO ELELN), 3.46 (m, 1H,

h&@@ﬁ“@ﬁéﬁé?ﬂ%é}éﬁ?ﬁ%@%ﬁ%ﬁ? sised FOMPAURNAS. 1), 2.18-1.98 (m,

synthesize .49 mmol) and morpholine
(480 Lr-4193 mmol) using the same method as for the preparation of
156AF32-246. The product (175 mg, 88%) was converted to the

corresponding hydrochloride salt as described above. [0260] Rf= 0.24
(Mééﬁvbﬂmmw&m@m%& 406 M9 H]+. 19piC ikt 2napaphthalen-1-y1)-8-
(eibrd ddi. 1 DR (e Byd oo Mbtz) X E568XB%-24) Ar-H), 7.73 (d,

1H, J=8.0, Ar-H), 7.63 (m, 1H, Ar-H), 7.54 (m, IH, Ar-H) =
30, ArH28h2 (TREeSTELBP ARV pERAERS S8 (o gt 2 U0 me, 130
manpsiplne-H)eBapigsr2id, CACMENG,5D.66:1001) dsingitxplatieentdihod as for the
2.55-2.49 (m e - A5-1.99 (m , T&H). -66 0 ed o
R O01 S Toreis o 1 SgheL FE) o YA 0 1o e
encloesppedipa horegshinea et ph Bsaribiosiofs. 2. 1]oct-3-yl _

[0254]  R;= 0.36 (MeOH/CH;Cl, 10:90). LCMS m/z 447 [M+H]". HPLC i =

3.3 min (method M), "H NMR (CDCL, 400 MHz) 8 8.16 (m, 2H, Ar-H), 7.73 (d, 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), 5.27 (m,
1H, Tr-H), 4.11 (m, 2H, Tr-H), 2.74 (m, 2H, COCH,CH;N), 2.55-2.40 (m, 12H, CIhg;,
COCH,CH,N, piperazine-H), 2.18-1.98 (m, 6H, Tr-H), 1.10 (t, 3H, /= 7.2, CHagy).

3-Diethylaminopropionic acid endo-8-(4-cyanonaphthalen-1-yl)-8-
azabicyclo[3.2.1joct-3-yl ester, hydroechloride (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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ester, hydrochloride (156AF40-251). [0261] The desired compound was

synthesized from 156AF36-248 (177 mg, 0.50 mmol) and imidazole (170
2.49 mmol) using the same method as for preparation TIUSI008/017143

W?Sgg 53 %46. The reaction time was extended to 3 days. Tlﬁte r}?og

(153 mg, 81%) was converted to the corresponding hydrochloride salt as

_ described above. [0262] Rf = 0.4 eOH/CH2CI2 10; 90) L 8
[M+H]40R88LC tFi«GD@G’er’f%éMéBIN HPLGMR Tebe z%ﬁﬁs@ﬁg@ B R
iéfgsﬁ {Jm $Q Mot Sl M. r3H 78, AL - 2. asAﬂmw S6- (@01 H, Ar-H),
TH, Ar-H), 7.54 (m, 2H, Ar-H, |m|dazole 13 %} ?H Tr-H
|ﬁ:ﬁ@dzmléfH)A6~I§$(ﬁa911@ iMRddzoRH)EB554” (%, W gttty 2, T,

z]#fh DEHYCA-00 €M B3 ABdE, mgmmmmg&mr—m 1.11
H)."1.96 (m, 4H, Tr-H), 1.79 (m, 2H, Tr-H).

(QF éﬁwy{ﬁ [7671'&9 31E.tjyl)acetlc acid endo-8-(4-cyanonaphthalen-1-yi)-8-
azabicyclo[3.2.1]oct-3-yl ester, dihydrochloride (156AF42-252) [0263] The

L S T T AR

mmol) using the'same metho
EREGTN e maparatlon of 156AF32-246. The product (181 mg, 67%) was

converthﬂgglthe Qgﬁ'agv\% gl’ftﬂl:gﬁ%ﬁ ?&%ﬁ?ﬂ%ﬁ@ﬁ%@b@#&&i mmol)

[0264] 15 (Me 2012 7:93). LCMS nn/z 433 [M+I-I]+. HPLC
taﬂimimmémbthbbﬂd@ 'HOMR (bﬁcwa@oum-&)tbcs spggmmofod as for the

Af E)y £a 03 (9 (o, msAw»ﬁ afion b
R SR S Gthsits it »

(sﬂm g@@@ﬁu@:su)chzma@mpérﬁ LT N H&féﬁte 20 r-heptane
2 ggs%%gigg;%@—{hg’&g)m% %{ﬁﬂgfg [1:389713% @hi%&l) Dlethylamlnoacetlc
acid endo- cyanonaphthalen-1-y clo es
hydrochiB#i (15BAF48355 8513 6%1‘321"% d%ﬂ'g& éﬁ%&mé fE 955 [VEHET"
?j%ﬂ@%g@lg%ké%ﬁaﬁﬁfﬁ mm@ﬁgﬁm}mma Hidthy b mfeH), 7.74 (4,
mg mm using the same m (0] a
BAF S5 DO (a1 el bR aed i i 1 L 8.0, Ar,
cgrﬁ@%ﬂ@ﬂ@inqrhmr@qmmgaﬁamﬁ E3CHh e ah6ve. 30266 LRIFEH72.18 (m, 2H,
(MeOH/CH 1&%&%& MS to/z 392 [M+H]+. HPLC tR=7.9 min
D

(MEHbF fi C13, 400 MHz) S 8.16 (m, 2H, Ar-H), 7.73 (d,
IH, J= 8.0, 67 WO 2005/115361 PCT/US2005/017143 Ai-H), 7.63 (m,

1'1_\"[6%{3#1)1111 slce‘thAt:é eﬁ&b%%g(gya]l}'dngﬁh%hgﬂé% ﬂl)%a&émcﬂéﬁ 2.1joct-3-y1

ester, hydrochloride (156 AF37-249).
[0259] The desired compound was synthesized from 156AF36-248 (175 mg,

0.49 mmol) and morpholine (430 L, 4.93 mmol) using the same method as for the
preparation of 156AF32-246. The product (175 mg, 88%) was converted to the
corresponding hydrochloride salt as described above.

[0260]  Ry=0.24 (MeOH/CH;Cl, 4:96). LCMS m/z 406 [M+H]". HPLC 1= 4.2
min (method II). "H NMR (CDCl;, 400 MHz) & 8.16 (m, 2H, Ar-H), 7.73 (4, 1H, J= 8.0,
Ar-H), 7.63 (i, 1H, Ar-H), 7.54 (m, 1H, Ar-H), 6.88 (d, 1H, J= 8.0, Ar-H), 532 (m, 14,
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).

- 66 -



Tr-H), 4.11 (m, 2H, Tr-H), 3.33 (s, 2H, COCH2N), 2.69 (q, 4H, J = 7.2,
CHZEY), 254-2.48 (m, 2H, Tr-H), 2.15 (m, 2H, Tr-H), 2.02 (m, 4H, Tr-H),

;l(i J= 7.2, CH3Et), Succinic acid mono <
: %I l ’ : , PCT/US2005/017143
en(%ﬁ())gfgi- 2filcyanonaphthalen-1-yI)-8-azab|cycIo[3.2.1]oct-3-yl ester

(156AF48-254) [0267] Succinic anhydride (368 mg, 3.68 mmol) was
added to a solution of 154BG31 (129 mg, 0.46 mmol) and triethylamine
(#60akzplL 1 1B anetiol) deid trepldacS e Y1oonaph tralerrhy riasab s dffddoct-3-y1

éast 5](;) %ﬁ%&%?ﬁé' (ﬁ’%!&'ﬁﬂﬂ%ﬂf the reaction mixture by silica gel

colur romatography, eluting’with a mixture of ethyl acetate and _
n-heptE#61{55: 4B)cafieriied ¢HERREIFcH 45 SUHEEIES migoWobp A 2BE R (L7 e,
8.3 {Eiby Aeeiaiel:4ie MPoig, ST Mbiluditflie BimeZifenmiad {Tfetpoeparation
I1). 'HNMR (CDC13, 300 MHz) 8 8.10 (m, 2H, A -Hg, 7?3 (d, 1Q’L1,ti\1:5?_<.0 81%)
AF HEATE2720%, The, AR08 (VESIPR A R  paebe THE BLoGTS! ASFyfte. $1%
R ROcvekdd T thh) cofr B miidhyBrdd] 2126 <a166s @asuibtd above.
COCHImeAO% L G480 QidB e, Tobof e A PTvHa ) mpLe -
srelars- (dreyiananaphtale(CpQHs-d2anitiic)o} R 24 Joet Bhyl ested, Ar-H). 8.11 (4,
156AF54-259) [0 iflyoroacetic anhydride, (198 Ly 1,4C I .
R0 Ao of R (1 26 ey e bl oy 2 A Fh
TheimbEn, WaS stirré i piredrghie 41) 608 FhEnixndezolespdrtored . 7 = 8.0,
betwee I e-AN r. Jaersle BANGVELS.2. L 2H,
S%Id\%ﬁhgéﬁf@ééi%ﬁg%e%ﬁdn% evaﬁo%:%ﬂﬁg%%%lé:gésﬁ%ﬁgg%%{%f thg 24 m
(Esidd Y (silidd ge-BolumA GhréMalsgfaphy, eluting with a mixture of

ethyl acetate and n-heptane (55:45) afforded the desired product (20 mg,

19%). [0270] Rf =.0.71 (Ethyl acetate/n-heptane 55:45). | CMS m/ 75l 1-vi)-8
[(A-EthyipipareriR L-BI968HE (metho 81 'H NMFP‘Eé‘E)%i“;,"%WWZE‘)%‘S“ en-1-yl)-8-
8ol B e, A bk 3y by, Mty oo b1 1 F6 AR 0r 2583, Ar-H), 7.59

(m, 111, Ar-H), 6,93 (d, 1H, J= 8.0, Ar-H), 5.49 (m, 1H, Tr-H)

o, Tr-APB8-2 B (s R EL R G . eI 022 me
4o(S ARy iax y T plipireding )(B50hitmI2ne-kuacbominie tie5eAR59:18@) as for the
-68 WO 2005/ T/US2005/017143 1027 0 "
1]9@83{?12%)?%]“3%%(#%%@) the %ré)]le%t 1@1 rgl . 67%) was converted to tk

mg, 0.88 mmol) was stirred in a 2 M solution
ofdryetrackiio dedreililivridieshllsetirsci®ath RyoRdter 2 hours stirring at rt

hydrochipds forrp.of & ¢ pyEeiiediclas solieikTipmafie e pLC 1= 6.4

filtration product was dissolved in methanol and left on standin

ousnnigietheit AT SHIBERIHENEENA00 MHz) & 8.16 (m, 2H, Ar-H), 7.73 {4, 1H, /= 8.0,
Ar-H), 7.63 (m, 1H, Ar-H), 7.54 (m, 1H, Ar-H), 6.88 (4, 1H, /= 8.0, Ar-H), 5.30 (m, 1H,
Tr-H), 4.11 (m, 25, Tr-H), 3.22 (s, 2H, COCH;N), 2.71-2.40 (m, 12H, piperazine-H, Tr-H,

CHagy), 2.16-1.98 (m, 6H, Tr-H), 1.08 (¢, 30, J=7.2, CHagy).

Diethylaminoacetic acid endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1joct-3-y1
ester, hydrochloride (156 AF43-253)

[0265]  The desired compound was synthesized from 156 AF36-248 (151 mg,
0.43 mamol) and diethylamine (155 mg, 2.12 mmol) using the same method as for the
preparation of 156AT32-246. 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 tp="7.9
min (method T0). "H NMR (CDCl, 400 MHz) & 8.16 (m, 2H, Ar-H), 7.73 (d, 1H, J = 8.0,

-67-



(3.38 mmol/g, 0.5 g). The resin was removed by filtration and the solution
was concentrated in vacuo affording 3,4-pyrrolidindiol as colourless oil.

is material was dissolved in DMF (3 mL) and PCT/US2005/017143
W%%%‘H’?ﬁﬁforonaphthalene (66 mg, 0.39 mmol) was added to the )

solution. After 48 hour stirring at rt the reaction mixture was partitioned
between ethyl acetate and water. The organic Igéer was washed with

BB, drisdiovaFsadidh Bhare, iertlhh @ 85kbdratddtd Qrytets; 030 (. 1H,
Rug 'E’ﬁﬁ‘%ﬂ&lﬁf, Hhe fesidus by gllisa N 2gyenatography, eltiny 2.54-2.48

with a stepwise gradient of 5- 0 % methanol in_dichlorometh \ne, rded

the YBsiFedbGmpémmalia 3y, 20T 07 3T R é’.%ét{?fécf Hﬁ:%gjé%%&
10:90). LCMS na/z 255 [M+H]+. HPLC tR = 2.13 min (method II1). 1H

NMR (CDCI3, 300 MHz) 6 8.21-8.12 (m, 2 r-H), 7 A IH, J58 0y i o
ARaSis o, TRTAr A9 PROSDRS: A D P T e -1
4ot 4dAmg2tt4pyrrolidine-H), 3.94-3.80 (m, 2H, pyrrolidine-H),

3.72-3.51 (m, 2H, pyrrolidine-H), 2.88.(b added to a solution o
Wi %_%%%lﬁxﬁﬁdméeé%(ég;ﬁbéﬁ Zin & Was added to a solution of

4-(3-ex6’- Hynyl ydroxy-8-aza .
[Bs2idnat(B2¢ ymaphittatenell achnbethittilei88PEUAY. [0 AP3Rmely iy lethy] acetate (10
magnesium bromide reagent (0. lution in : :
A Pl AR 1) e ath Sl e B Fediop A P ion mivtur
19 s %idBedNsonnin cunhyediasrsphiFeRingl i @ GixPie afistuybagrigte and n-heptane
allowed tg warm, up, ta rt., After tirri t rt the reaction was
éé ﬁL ﬁ@gﬁﬁ%%ae%??‘ﬁié) rrﬁ?%( cfj%%%%é’pﬂ;ﬁ/ielbned between water and )
ethyl adezeR). Th&ergdhld Iy westainbd-6MP s@idra SWitld,-MtBrégr = 2.6 mm
d evapor s. frifisasionsofihe repiduripy silisagekcotunsm, Ar-H),
e R et oo San )
ar6tatenjr H; HepkBna A&fford 6d, the-Hash&d (Bompolmid b AThY; é%‘i.(m’ 18, Tr-H),

[Q27AL L L - - Ay T oingmetogl 40 mHNMR-H), 2.12-
(%@C%%?%%?ﬁ%ﬁ%@%ﬁ?%ﬁ)2,@7.68 ?d, 1H,J = )glo, Ar-H),

7258 (m, H, TAEB), 7.48 (m, 1H, Ar-H), 6.83 (d, 1H, J= 8.0, Ar-H),
4.11-4.03 (m, 211, Tr-H), 2.67-2-57 (in, 2H, Tr-H), 2.48 (s, 1H, CC-H),
2.26-2.13 (m, 4H, Tr-H)

SHodrysseiivEtid E%%%y%érpa’pﬁkJéﬁﬁ-ﬁﬁ'%:aiggiw& [3.2.1]oct-3-y1 ester

43425 3PBiyxan-2-ylethyl)-3-hydroxy-8-azabicyclo :

o A et (5SROI e 0 i

aghyeeus T 860012804 Bom iackwisatdtbed trdjyiséxtora wesisredpvernight at

1%8659%&%1}(‘[1& was 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 mixture of ethyl acetate and n-heptane
(55:45) afforded the desired product (20 mg, 19%).

[0270] R, = 0.71 (Bthyl acetate/n-heptane 35:45). LCMS m/z 375 [M+HT

HPLC g = 5.8 min (method I). "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-Dihydmxypyrrolidin—1-yl)naphthalene—l-carbonitrile (156 AF59-258)
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(80 mg, 0.29 nunol) in anhydrous THF (2 mL) at rt. After 48 h stirring at rt
the reaction was quenched with saturated ammonium chloride. The
wmlf(ot(lljsr/%\é\é?ls partitioned between ammonium chloride and g ¥}[%%6§1}ﬁ71 3
He 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% ethy]|

acetat¢OvittheplaBes-hffanteelidiedirls(idd dBampbBHPERo dEsSEdRc 2 M
%&lu%ure cgi% 1%&50{%75 MGa4RV 897 Bl NS M3, 33%iM2Hlbul RiiEing at rt

min (method M. Major diastereomer: 1

BobWike) dore- 905 {rmyeidrdia), vapdspdatot 15’ W‘éﬁfﬁ%@fmﬂm The
gﬂ&@g’c’ %l)js?dﬁof%déiziﬁ' r&ﬁi&'ﬁo?}aﬁ&l (ﬁﬂ bl stn@ty Nci‘gh)g?t%ﬁﬂ?ﬁkmsamme resin
loxane- r-H, dioxane-

(ioaret/ %1 86 (i TSI TH8, CRRCHDD A Ay e soludoe vas
@o%@eﬁt?eﬂe@ﬁnlﬁwdwxﬁﬂﬁﬂdg 3,4-pyrrolidindiol as colourless oil. Thzs material was
4-(endo-3-Methoxy-8- ycI 3 Q¢ I

BP0 S AT (50 S o 1o sl o, s4ded
lfﬁgth@ adimnmmfmgmdedmam B1eL BABGB B 8 TETRBATEetveen

ter ]t5 mlnHtes stirmj i% '%Qeu@s%éd Q30 Miwaes over sodium
§8}H’ P tHe Tixtlire and stirr g was contlnued overnlght at 60 C. The i
rsumawe filtascdl e aponel dowinesit BrafsaRfiopcdhERvds Py s gel column

amtdﬁté‘ﬁ’%(ﬁ wateh, Jhenrganiclayes was sied overssadimaralifaiéichioromethane,

ere evaporated to dryness. Purification by silica gel column

cﬂfff@?ﬁ%dé@?dﬁﬁ}}e@@mi@ 4 Bxtdré@of ethyl acetate and n- heptane

(50:50)g@ffaided the-desireshconuoud, (40o0)g LEYY. §02 28FLIEMBIm/HEPLC & =
293 [M+Hg PLCtR=5.6 mlné metho

(285 {JA@@%AH%%M Ripl %ﬂg%c@c%[12§1f[ﬁeptane- & 70 &
li)ﬁéy jcag:@ﬂ }gr};pu;ty?ﬁ@{qu%iaﬂg)s) @Qﬁ?%)m EI) 6.68 (d, 1H, J = 8.0, Ar-H),
yano-4-fluoronaphthalene (50 m an t S,

Yo By B R S U BTS2
diseRivamhdTn/ 0 8 3205/ LE58RD.PCT/US2005/017143 pyridine (i mL).

DBU (18 L, 0.12 mmol) was added and the mixture was shaken in a vial

at 60 C for 40 hours. After cooling to rt hydrochloric acid (1 M, 10 mL) Was
mmﬁ;nmyhmvwdwmbmmmm thalpneyi-

The rl‘l q;;%lg Qi‘jc layers was washed with sodium hydrogen
caalgona e, s ovetr sodium sulfate and evaporated tqQ dryness.

solid waldpTalfied BurerlmperemymAtogidsyasisiita obF %@&h@&yﬂmw THE,
agetate/nshepiang:{ 1 QivinciAAe olidid2sngiohlol A6 AF03-217 (100 mg, 0.36

mmol) in anhydrous THF (2 mL) at 0 °C. The mixture was allowed to warm up to rt. After
20 h stirring at rt the reaction was guenched 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% ethy! acetate in n-heptane, afforded the desired
compound (6.4 mg, 6%).

[0274]  LCMS m/z 303 [M#H]". HPLC #x = 11.5 min (method IID). '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 (i, 1H, Ar-H), 6.83 (4, 1H, /= 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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[0280] Rf = 0.40 (EtOAc/n-heptane 1:1). LCMS rn/z 350 [M+H] f. HPLC tR
= 12.4 min (method III). 1H-NMR (CDC13, 300 MHz) S 8.09 (d, 1H, J=

7.9 Hz, Ar-H), 8.01 (d, IH, J= 7.9 Hz, Ar-H), 7.65 (d, IH, J= :
WO RIS, Ar-H), 7.39 (m, IH, Ar-H), 6.65 (d, 1H, J= 7.9 gﬁﬁ%"mm

4.60-4.48 (m, 2H, pip-H), 3.92-3.39 (m, 4H, pip-H), 2.01-1.82 (m, 2H,
pip-H), 1.36 (s, 9H, CH3 abutyl). 4-((1S,4S)-2;
5-Diazabicyclo[2.2.1]hept-2-yl)naphthalene-1-carbonitrile hydrochloride

%ﬁé%@%ﬁ%&%ﬁ&b%ﬁ% %-@%%5529—-8()&3 &M%]@ﬁ%@ﬂaﬁthalene&-

ane (2 ‘'mL). Trifluoroacetic acid (2 mL) was added and the
eaptiopdtvited BB A ®Vial at rt for 3 hours. TLC showed no more

startingggtgderial .y Hysioemericyagid (ke ik wiaseddesgand(e M solution in
mixture was washed with ethyl acetate (2 x 101nL). The aq eousflﬁ

y _
s G MR o Wt RO By RS AU RAPBIRE E5F NS A hE03 217
aselate (3% Anh Jn Theyeembined organjGaiayersieese drisidringent rt the reaction
sodium sulfate and evaporated to dryness 10 give an off-white solid.(14
6 GO9SR 1 S ST AT HE P AR e PArEHOTER between
hygreshisridgsalt andeseyibediaboTie [6282]d BMS wad 21250 fiverHpdinm sulfate,
LC.tR = 1.2 min (method I). 1H; (CD . 33, o
sl om0 ek MR, DI MG cos
Alrbih B0ty 16luting 880 Arstewisa @xadian, ofig0-B0%0 40 2q¢tptgdrorsheptane,
9, Jo% . | i in-H.: T4 AN
F Rk AERE L ARTR: ?ﬁ‘%ﬁ?ﬁ@iﬁ‘ﬁ%&%ﬁ%Fﬁi&”‘“‘g’Jﬁ o
S,4S)-HUM6thox 436 Iz, 36 ddadiBy LS. 13e A28 d SHihrtked 1) Major
nifrile (A6BRIAEO)CIIRB 3 JPRMRLDS £16 %39 (8,066 RmD) WS, 1H, J = 8.0,

carbon
é%ssgive in dichloromethane (1 mL). N,N-Diisopropylethylamine (DIPEA
(RG], D78 KFindy Wi dddanl ISHoNEHIbg FAdthathaba EHibrde 176 (. 1B

BE94 mfn@m.@gﬂpm;fﬁ.\ﬂf;laigiaak@njpmiat@ (O ABdiokbAAED), 2.29-1.56
2005/115361 PCT/US2005/017143_hours, Water (?%[Qtlpgwas ded and

the. | 53R S il CBapAR LN S s et bfgé EEG With ethyl

acetate (2 x 5 mL) and the combined organic layers were evaporated.

The compound was furtf!,.'uher {L'%ed lumn chromatogra ﬂéc 8PS44

S S S A 10 GO R LD o s

97 %). [9287%] Rf=S0dGnfFEIAGINEECH sprisOMB: py 20822\ ik H i) 23 romol)

e o (DGR s LN S R R A ‘RS HRRES Ring o
methyl1 iodi’de (22. p;L, 0.36 mmol) was added to the mixture and stirring was continued
overnight at 60 °C. The mixture was allowed to cool down to 1t and partitioned between
ethyl acetate and water. The organic layer was dried over sodium sulfate, filtered and
evaporated to dryness. Purification by silica gel column chromatography, eluting with a
mixture of ethyl acetate and n-heptane (50:50), afforded the desired compound (4.4 mg,
8%).

[0278]  LCMS m/z 293 [M+H]". HPLC tg= 5.6 min (method ID).

(1S,4S)—S~(4-Cyanonaphthalen-lnyl)w2,5-diazabicycia[2.2.1]heptane-z-carbuxylic acid
iert-butyl ester (165RL43).

[0279] 1-Cyano-4-fluoronaphthalene (50 mg, 0.29 mmol) and t-butyl(1S,48)-(-
}-2,5-diazobicyclo-[2.2.1]heptane-2-carboxylate (86 mg, 0.44 mmol) was dissolved In
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H), 8.03 (dd, 1H, J= 0.8 and 8.4, Ar-H), 7.76 (m, 1H, Ar-H), 7.63 (m, 1H,
Ar-H), 7.51 (m, 1H, Ar-H), 6.90 (d, IH, J = 8.3, Ar-H), 4.96-4.66 (m, 2H,

ip-H), 4,15 and 4.01 (2s, 2H, COCH20), 4.14-4.04 (m, 1H, pips
W@.S‘T%‘:éﬁ’ﬁ(‘in, 1H, pip-H), 3.71-3.48 (m, 2H, pip-H), 3.38 a?ﬁ%?%%@f’?ﬁ?

OCH3), 2.23-1.97 (m, 2H, pip-H)
4-((1S,4S)-S-Acetyl-2,5-diazabicyclo[2.2.1] _ ) )
heitids Y1 nhpiRiliis-tledbdmmm) presRiad yibbespresRNes e n a vial

%Ok ' indichioeains ) nRIPEA 884 and th
%g‘? O.ng’ﬁ‘&rﬂﬁg\%ngg‘zt%d%c?ed ollg%v%g%géacet%r?ﬁ)(réide’(5.6 mP, 0.072 e
nrinioly, Waisviestsharéndisovmethaefos 18 s .TW‘a‘fSF’@Wﬂ%’W%‘C tayers was

added and theddauers,weseserssaked. dtha anuequsilayenias extrasigbrated to
with ethyl acetate (2 x 5 mL) the combineg organic layers we

domeatns. olis cBRToBUteH LY FIPERD A Silica gel using ethy]
shigmetagsaply on siiisagekuring sthybaagtatefi)ethanol (9/1). Yield:

10.0 mg (53 %) [0286] Rf = 0,23 (EtOAc/MeQH.9:1).LC | -
e TS -2 5 (ol (R NI (DL 300 Mg 1 - FPLC i
tetainerS &SNS S HIHRUGDELS WOAVEH), BB ((L1H. JE810) He.Hy-HD. 8.01
7,73 (m, 1H, Ar-H in, ), 448 (Mapdy Al () 1§17
WS 8 G T S b S SR Al S M A D o .
AHEDIBI3, (2, AE1.796 T FRHABRBMH),60-4 2510, 2880ip i, 0213g) (m, 4H, pip-H),
-[(15,45)-5-(2:Hydraxy -43-diazabicyclo[2.2.1]hept-2-yl]naphthalene

-%1- %ng%ﬁﬁfl%(f;é%gélgﬁgﬁ% ?géﬁpﬁgg (16.2 mg, 0.065 mmol) was
dissolved in THE (1 mL). Sodium carbonate (9.3 mg, 0.130 mmol) was

adgee feiovediby:RilaR R AN &R-6-Msh RilZiseplkaFfim milituraydrochloride

shaken in a vial at 50 C for 18 hours. Water (3 mL) was added and the
IENSREAGe separated. The aqueous layer was extracted with ethyl
acetateyf2gt p mLssrdothe2oonahinecsorgamit) layersiseiecdvapdidtedomethane (2

The compound was pyrifie colu -7 Q.2005/ . :

B SRS 9L H A8 A S1C TSRO el Sdken n a val a1 o 3
trgiky laminedovest anohik24ritp wett sl FodardivacHPLEC] JliAgeEpwas added
mg,(26%). of pure compaungd..[0 = \ Hobhk 1eMS ad

rﬂ%1 §§2“€M 1 HP ?%zv%t%ﬁ%%{ﬁ%%%gg ﬁ?%%wm (C%SOD, %}(A) ae et
Miali 8:28 {okiitk, Bedersida-yDesod taasisd Withosinghergiaie AR-Kip0 mb). The
L8y d il o i B v soktilirA bt htd B GVagbirhteAld-UrnBE8 to give
(8?‘%@3@%@?%%;3@%3% 0-H). 3. 89-3.72 (m. 3H%-H§§,.67 o

244, OE-S1BTHEN 3176.2024 {fh %oH, TD-PIRBBANR, S 21, 5 (fgreponding
Zlﬂldggﬁw:ide salt as described above.

[0282]  LCMS m/z 250 [M+H]". HPLC tr = 1.2 min (method II). 'H-NMR
(CDCls, 300 MHz) 3 8.13 (m, 2H, Ar-H), 7.72 (d, 1H, /= 8.3, Ar-H), 7.60 (m, 1H, Ar-H},
7.45 (m, 1H, Ar-H), 6.70 (4, 1H, J = 8.3, Ar-H), 4.48 (s, 1H, pip-H), 4.04 (dd, 1H, /=23,
9.4, pip-H), 3.86 (s, 1H, pip-H), 3.45-3.37 (m, 2H, pip-H), 3.17 (dd, 1H, J= 2.1, 10.2, pip-
£1), 2.06-1.89 (m, 2H, pip-H), 2.01 (br, 1H, NH).

4-[(1S,4S)~5»(1\/Iethoxyacetyl)-2,S-diazahicyclo[2.2.1}hept-2~jfl]naphthalene-i-—
carbonitrile (165RL10).

10283} 165RLO9 (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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4-((1 S,4S)-5-Methyl-2,5-diazabicyclo [2.2.1 ]
hept-2-yl)naphthalene-1-carbonitrile hydrochloride (165RL15). [02891

65er09 26.4 mg, 0.106 mmol) was dissolved in methanok#lir
W ABIHERY gde (37% in water, 16 L, 0.21 mmol) was added. The #Qﬁ‘gm“

was acidified by adding acetic acid (10 RL). After 5 nun of shaking,
sodium cyanoborohydride (46.6 mg, 0.741 mrnol) was added and the
Imiureatas @ ol dves eilstifer® holrserhw srfxsaparaies TIRIRAYSERS hgyer was

%g:g&gdg)“g{ﬁ %ﬁl?f Eé@é@f?@r%@ ed2M) folowed Pyrwate rl@t@'sm?@r@ Bhaporated.

mixture extracted with dlchloromethane'%%x 10 mL). The combin vl
Bhg amiepayBis e Ffur gk B ISBY SR mﬁﬁ%&lﬂ&ﬁo‘)@vﬁb@r dlfalg ethy

%&aﬁﬁﬁe&%@%@? t ¢b B3me, hﬁé’»%hi@e&ﬁ@@mﬂgl,rﬁmpunflcatlon and

was converted 1o the corre nal

above. (1%0] L%Mé)r?ﬁz( Wﬁf?ﬁlﬁﬁg "1255’21? mgﬁfﬂ LC 5p=2.5

ﬁ%ﬁ&h&@aﬂﬁﬁmmam W2 ety g?ixosocﬁ S87 0% BB, J=28.4, Ar-
Whe o dE Pody @il D o im s g 18 i I Al 51

SHORAR. T, (DI By, 3. A1 FOH: CHE) (@083 D2, o, w491 (25, 211,

| | .
WETRREY B L o o o
%38 dissohfe@in2iictaHol 2253 -l ma?HoninrH hcetate (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 _allo %ﬁed fo,

reHaBat T foh e HickiPstingaitisERIBRZAdRe P -Rry WP BHHMEP GrinF i Qv ile
fﬁ%ﬁﬁlﬂnxture was washed with ethyl acetate (2 x 25 mL). The aqueous

layer was made alkaline with sodiu droxide and extracted Lth

acetate §38%%130 i W&%md%gi 03& g’ WM cthane (1
RGN/ @ﬁﬂﬂ@iﬁﬁﬂg‘}@ dagersnaigreaedped dteltbteed r\yylesstjdn:dﬂpuﬁﬂéa@ylg, 0.072
on-e ive. O ma-(36, %) of t

i A B AT L s ComPahdORER] e e
(ED8CHR08 MHE, amm@moﬁx@w@wgm dninacgiate sy, S wl) the

7.71.(d H J = column
i A R A R N Yl

(ﬂhr@ncmgr@mﬁ@Ht)ihz%mmgﬁthmmmﬁim%@@%@% &Piﬁ)l%%gl(%% %>
(M. 8H.{338d)- R, =023 (BtOAC/MeOH 9:1). LCMS m/z 292 [M +H]". HPLC tr =

min (method I). 'HNMR (CDCls, 300 MHz, rotamers 0.5:0.5) & 8.17 (d, 1H, J = 8.3, Ar-
H), 8.06 (1, 1H, J= 8.0, Ar-H), 7.73 (m, 1H, Ar-H), 7.63 (m, 1H, Ar-H), 7.48 (m, 1H, Ar-
H), 6.75 (m, 1H, Ar-H), 5.04-4.53 (m, 2H, pip-H), 4.06-3.81 (m, 2H, pip-H}, 3.65-3.53 (m,
24, pip-H), 2.21-1.96 (m, ZH, pip-H), 2.12 and 1.98 (2s, 3H, CHs).

4-[(1S,4S)-S-(2-Hyc'iroxyethyl)-z,smdiazabicyclo[2.2.1]hept~2~yl}naphthaiene—1-
' earbonitrile (165RL12).

[0287] 165R1O9 (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-iodosthanol (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 (2 x 5mbL)

and the combined organic layers were evaporated. The compound was purified by column
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2-Chloro-N-[8-(4-cyanonaphthalen-1-yt)-8-azabicyclo[3.2.1] oct-3-yl]
acetamide, hydrochloride (165RL23). [0293] DMF (1.5 mL) was cooled to

-30 hioroacetyl chloride (20 L, 0.251 mmol) was adgled I dbis 7143
W%%?t(%é%gﬁsi)lution of 165RL21 (63 mg, 0.225 mmol) and DIPEA (44 L,

0.249 mmol) in DMF (3.5 mL) was added over a period of 5 min. After

stirring for 1 hour, the mixture was allowed to react at 1t ove ni' ht Water .
Qll@mﬁwmﬁﬁérﬁl&ﬂaé’éldﬁalﬂw‘élﬁm&%n@{éﬁﬁ@@?i&ﬁt?é@} SNSLbY paeparauve

#5 1L )i Hhe somkitechorepic: lavgssanere evaporated and purified using
column chromatography on silica gel elutin ith n-h ethyt -
(1), TR3Boa B (30 Ml BN UL GO QS he e E e = 15
hydi@ehieude SHLRMBEECHIED, AOMHDDE PRI E OHL/ (EXCTAAEReBldhEld, 1H,
4:1). LCMS m/z 432 [M_H]+. 'H-NMR. (CDG13,.3 diaster
e L o R e L R e
BrkFBy6-88 TaSSHM) 5. ArAdY, 433ds.0BHpP-HE 3, FSNIA) (8. 87 (Rip-1h 367 (&

_H A 3 O = Q. 1) ; I; 4 Y- .
oo G ORI e S B it
Tr-H), 2.17-1.18 (m, 7H, Tr-H).

14 8 3 . ) ene-1-carbonitrile
géﬁ%%s%ﬂmﬁgﬁlﬁlé-%ﬁawﬁﬁxa{@ﬁngkgt@ﬁ)%]aphtnai 1-carbonitril

-(4-ethylpiperazin-1- yl)acetamide, dihydrochloride (165RL27).
[@M!%ﬁ@i@%ﬁﬁ@-o.%l mmol), 1-ethylpiperazine (13 L, 0.10 mmol)
and pojgsgim cagymalse (34largo Qohmmol hraedisadeetitonrmtonitiiienl.) and

(2 mL). The mixture was shaken in.a vial at 50 C for urs. t s
A8 H T R T QOB ISTBE S g By Sl e B
clramAteaiapbyl AL getasingimidtbaiotgtisylince erenghayphydride (46.6 mg,
eluent. The pure uct was eyapar i j , .
SeRb SN S 4155 PR AR A SOErR 2 nos o v

dipyebtpabiovidedale (o 30BpasugsriBed?abbilovadpwaist (10 mL) and

2005/115361 PCT/US200 f= s IMOQE 5o 1
e L e

R
(GRE U5 e80T FhiviastdfaisnidisehanleRiRosyeg A §TRTSDH PR REFfUC (22 M8

78%%:2%&9(1@5' Tt Rer TN i En/ahdad 3n-tertel) td BB {brrebpbn@inkl hydrochloride
7°56'(m. 1H, Ar-H), 7.08 (d, 0.4H, J= 8.7, CONH), 6.88 (m, 1H, AR), 4.39

(810 R, despped ab?En, 2H, Tr-H), 3.03 (s, 1.2H, COCH?2), 3.02 (s, 0.811, 1
COCH2jg68-2-3011s 1121)632(19-4582 (FRTE Y108 fnmBHNGHSY ). H-NMR
0

2'&{:%&4}:%’ %g?ﬁgﬁ%%%ﬁ%ﬁg%ﬁgﬁ?L?.%'?d[,?’r%,l} =83, Ar-H), 7.59 (m, 1H, A-H),
7.44 (m, 1H, Ar-H), 6.66 (4, 1H, J = 83, Ar-H), 436 (s, LH, pip-H), 3. 80-3.67 (ta, 2H,
pipeH), 3.51 (5, 1H, pip-H), 3.06-2.79 (m, 28, pip-H), 2.41 (5, 3H, NCHy), 2.05-1.92 (am,
2H, pip-H).

4-(3-Amin0-—8-azabicycio[3.2.11oct-S-yl)naphthalene-l-carbonitrile, hydrochloride
(165RL21).

[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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hydrochloride (165RL28). [0297] Synthesized according to the same
procedure as 165RL27. [0298] Rf= 0.28 (EtOAc/MeOH 9:1). LCMS rat/z

391 [M+H]+. HPLC tR=4.2 and 4.6 min (method M. 1H-N
WSS g

,l’diastereomers endo:exo 3:2) 8 8.19 (m, 2H, Ar-
0.6H, CONH), 7.74 (m, 111, Ar-H), 7.65 (in, 111, Ai-H), 7.56 (in, 1H,
Ar-H), 7.40 (br, 0.411, CONH), 6.88 (m, IH, AR), 4.37 (m, IH, Tr-H), 4.17
(aye@HyeEr aipB06d(s,; dnnesaaHpyifidhy Be-grosnzeASE) 7 gire 90 mg (36

oo Fielitk 0fiRbufid . CH3). 2-Cyanoethyl
erido-8-(4-cyanonaphthalen-1-yl)-8-azabic cIo[3.2.1£ct-3¢y| N,N-

diisopréM&mid Hifre JABSNIDE): (BBES] &y anbetf (miethod 1. HNMR
g@%@@gm%‘/mgs(, miw@ﬁlmﬂfo ) 'd' e (fg&é@m?:@)&zmmo oWaseisoved (a 1H, J =
ichloromethane (10 mL) and a r o G31 (45.
5cAmm Y ToToiEH 6 the Lt bh 1 b EAD Tob e acbAig: 10 O
1B, LY. 4% 3mm o). P e CED, B! Stinr bl 4. itfor T mns ARdd dooling. Tr-H),
to0C, m- roperhenzoic, acid.( g, 0.490 mmol) was added and
t%gls%%ﬁ}é?w%sggo ’ﬁﬁﬂé@f&@&%ﬂ%? 0 min at 0 C. The reaction mixture
was washed with a 10% aqueous sodium thiosulfate solution (15 mL)
fol ed-__§0diumh;i,q5] L L3P ipnAd Rl TineeBIaRAIC
|§y§¥\‘%’3§¥dfﬁ%‘ ove Pg%g.' u mngljgé]aft? g)ngd%gﬁgg’l réai}tigj1 .il%fﬁoeg?:o r:r317 p} 0 u%d was
faptisrcploiibed LSERBRRRN chromatography on silica gel using

”'h?Pta@%%‘jhy! A5RIAE (3 A} fsvaluamicd ol Qapddyd epriativeyi RhiGride (20 uL,
purification, giving the title compound (11,3 _mg%h.thSOO Rf=0.21 Iy and
(A-Feipramelotri asthud oy s TS e HIBTION FR ks (€5 1Re: S &Rl =

(ethRdd4)1- 78 WEOrQ0D/ 1 D3GE POTAIS2R%HAdA163r a period of 5 min. After

Endo-8-(4-cyanonaphthalen-1-yl)-8-azabhicyclo[3.2.1]oct-3-yl.hy e
R e RS GGt 38 o T BB Y S 1 mi) was
O3 adih Ve dibsotves tincaattariteiey{2cak)e 4hd 2SNhEddIimpncombined organic

droxide (2 mL) was added. r.2:hour. ti r 0 _
e ETS TR “ﬁ%%?&%%ﬁfﬁ@w?ﬁ%gﬁ%m SAMEER el cluing
amittextisptede ity dickiaioifiethaRbe PredimiLB T msc BNtV 8t giwiterted to the

layers were drj [ Htergd.and evaporated to give 9.6
m%TS?%ﬁg%ég%gg%&%%%k[goﬁ?;%%%gl_?g:ﬁl\gglr%% 442 [M+H]+. HPLC (R g@z "
he H-NMR

min (mel#RSdl). TRANMIRIICBO 3/ sbei5 )0 BSYE, 4, 8201,
(PeBbh Aot 4itckbbmkrSetdAit3:2) 6 8.18 (m, 2H, Ar-H), 7.73 (&, 1H, /= 8.0,

Ar-H), 7.64 (m, 1H, Ar-H), 7.55 (m, 1H, Ar-H), 7.17 (4, 0.6H, J = 7.3, CONH), 6.87 (m,
1EL, Ar-H), 6.53 (d, 0.4H, J= 8.2, CONH), 439 (m, 1H, Tr-H), 4.17 (m, 1H, Tr-H), 409 (s,
1.2H, CH;-C1), 4.07 (s, 0.6H, CH>-Cl), 2.66-2.58 (, 1H, Tr-H), 2.17-1.18 (m, 7H, Tr-f).

N-[8~(4»Cyanonaphthalenélwyl)—s-azabicycloE3.2.1]oct-—3~y1]-2—(4—ethyipiperazin-1~
yl)acetamide, dikydrochloride (165RL.27).

[0295] 165RL23 (18 mg, 0.051 mmol), I-ethylpiperazine (13 pL, 0.10 mmotl)
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 end purified by column chromatography on gilica 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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7.63 (m, IH, Ar-H), 7.57 (m, 1H, Ar-H), 6.88 (d, 111, J= 8.1, Ar-H), 4.76 (ni,
1H, Tr-H), 4.12 (m, 2H, Tr-H), 3.63-3.47 (m, 2H, N-CH-(CH3)2), 2.46 (m,

32:2.22 (m, 4H), 2.03-1.96 (m, 2H), 1.26 (d, 12H, J5,6.8,/¢,005/017143
Wé%}'?éﬁéa% 1-(3,4-Dinitronaphthalen-1-y1)pyrrolidine, hydro ﬁl‘%r%g[g o

(159JP06). [0303] Pyrrolidine (2.0 mL) was added to 2,4-dinitro-I-naphthyl
trifluoromethanesulfonate (21 0.57 mmal, Yan _
Chenioz,%d)z 6% "8958- @%Wﬂg és?ﬂtéf%%gﬁ"%h?ﬁggﬁgﬁr Jﬁ?f% =28
£atoermiGrRARN0N;. ValatilgR \EPEEe 00Vt ﬂa@temeanmprep@ram/é 2)58.19
TLC dlchloromethane 10 x eluted d 2 f P g
efowsdlict ﬁweoﬁ%dﬂct g\/tgsc)%%ﬁ%rﬁdﬁ %ﬁie %rﬁsﬁ%ﬁdﬁgﬂ HE A,

7*\5@' rachiaride Saltams destrbied alsokeC (O] RIv=(0.52CH2CA2S) (g, Tr-H),
nt/z 28 ( 9 L4199 (m, 11H
4H)( %ﬁf%lr?H %ﬁ) %%‘ %m %ﬁ#ﬁmﬁ%@? 7%4ﬁ (rr€1§ %%11)31,32@1359@ 4|(—1|1§ HE
HPRLIRIR =, THE iR (metHodHi).

1-(4,5,7-Trinitronaphthalen-1-yl)pyrrolidine, hydrochloride (159JP09).
[0305] Pyrrolidine (2.5 mL) was added to

N-Eﬂqlé@%mnhtmaﬁmﬂh%ﬁ@wme%2é@s%mﬂrzgﬁ&m’é@&?gﬁﬂmﬁm

% lnﬁﬁ@%lﬁ%ﬂ% 214) which resulted in an immediate, highly
ermic reaction. Volatiles were rerqg%/ed in vacu and %%w“ on as

in 159Bm€]affo@éﬁh2§%3€22%)“§ft Wgéoﬁereué soﬁ ¢ product
was cqgyegied 19,the oorBEPABAIRMRYECHICHER 8411383 IeEdibeHPLC = 4.2

o 0 QORI AN S Rt bl HNTM (DO 5 5.1
hﬁ 20 ), $H3X6:9 BFLS. BON), A7) G FnAardD) WL(@:tﬁQI’I: A3-H), 7.56 (m,

”"” Ly DR T ol Ty o, o 2%

cuféﬂy PO, (0307 @Wﬂﬁhdl@ﬂﬁﬁd@htﬁﬁbﬁ’eiﬁhﬁg (riid 1 S6EE s (o 6F,
%{9 mg, 1.44 mmol) was added to bromine (2 mL) and the resulting

ﬁ ion was stirred at rt overnight. Quenching the reaction with 4 M
NaOH (50 mL), extraction with dichloromethane (3 x 50 mL), drying over

Raediiationiads mmmM@wmmmé prdoeg-yl - NoN-
url |cat|on as in 159JP ﬁgﬁ Qromethane as eluent) followed by :
rdisgpramsanidqphospite ane) afforded 3.5 mg (0.8%) of

159JP(j§mepn Oﬁwaﬂ@eaghdteﬁm@m@ymmmmmd @S hang, 0.327 mmol)
((:é%e;@g%ngé%gmh iR ﬁiﬁﬁ%&%%%ﬁ%&ei% BI34b8A1 (455 me
0.163 mmol), followed by the addition of 1H-tetrazole (3% in acetonitrile, 1.5 mL, 0.49
mmol). The mixture was stirred at 1t for 75 min. After cooling to 0 °C, m-chloroperbenzoic
acid (110 mg, 0.490 mmol) was added and the stirring was continued for another 40 min at
0 °C. The reaction 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).
16360} Ry=10.21 (n-heptane/ethyl acetate 1:4). LCMS m/z 495 {M+H]+. HPLC

g = 5.6 min {method II).
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MHz) S 8.23 (m, 1H), 8.12 (m, 1H), 7.59 (m, 1H), 7.43 (in, 1H), 6.85 (s,
1H), 3.62 (m, 4H), 2.05 (m, 4H). HPLC tR = 5.2 min (method II).

W%% éil[])%gg?monaphthalen-1-y|)pyrro|idine (159JP19). [030%](:?/(152005 017143

-Dibromo-I-naphthylannine (3.77 g, 12.5 mmol, Consden & Kenyon, J
Chem. Soc., 1935, 1591-1596), 1,4-dibromobutane (2.70 g, 12.5 mmaol),

N,N- diisopropylethylamine (3.88 g, 30 mmol) and toluene (15 mL) were .
Bredeet @20 @ dphthalenyd-ving-reabissldS iostebsled to WdiRey, NN

(}(ﬂ}ﬁcjﬁﬁ&y gadresiespy vacuum flash chromatography
%{%%Ioromethane/n- eptane 1:5) to provide 159JP\1[§%2 50, g, 56% S@ o L
yellowl8A%Hick o?lﬁ\mcﬁééﬁoﬁf@&o%%ﬁﬁﬁhﬂ)t&’@? R RS 2 mi)
10350} RS B (& b1261(2) nlr( Ms id 5 A fidrt Hiruitl X WRIGE BGL 3L.C showed
300 MHz) 6 8.22-8.03 (m, 2H), 7.85 (s,.1H),.7.62-7.40 (in, 2H), 3.55- )
o oy b 1T A R S 2 Moo S A hcted
4Ry melidifrhylnaphihalene:l,3-Ticaoritnite, drganichiyeiden(@sglrda)ver sodium
[0311] Adaptin rotocol. by Altegman I ( Chem., 2000,

iR TG D40 e ), ANV (62 ma, 0.35
mmol) @AE2Pd(PRABIS (22 #id, PAHGI), KRS virighid s drapfeed 1. H-NMR
BaiPRRY S bR HNAET A AmastRersHDMIE M wasegded, act)
€

regction vessel was 'séaled and the resulting mixture was e ed
i dra WL itadiu A T6eVIF b 7R SPHE r&Betioh %&dﬁeﬁﬁﬂ% {8, e,

Raritnegibetween ethyl Acatate RN CAR CHIR P 1YasiGdagen deied-ovear (m, 4H),
Na2504, filtered and eva ora'@d to dS)@/n@%séjéﬁiurific-ation as in 159JP06
A<iRgl e KiBr 8 thah&inl 2H7AT G- 200871 PCT/US2005/017143

heptane (3:1) as eluent provided 15 mg (9%) of 1593P26 as an off-white
solid. The product was conyerted tq the cotrespondin loride salt
pxevlt R PR R R A
1H-NMRAGPC1R80M0dMHZ) (3.8.18:8.D2 (ws 2H)dded3 (& 1H)4ddrp-daaphthyl
m,.1H), 7.50-7.42.(m 3.98 y A kG 2002, 67,
%@‘1&?)%%%‘%% ﬁénc? W)l&ig %—gﬁt%r%{’rgglﬁﬁ%}é en%%?%églidi%)e, ° )
IRasdehidehithIaneey. [o3usimyedittntisilnxpiadhydegton. Volatiles were
1-6%13)%%%8;gy15r9{;@g,_§12é?§m FPcMEicRisRmEmahBasstieneipkiforded 2.8 mg

ecuell, 196 1, 20 Zgwhich resulted in an immediate,

hi .
eRath¥nnie FEABShaTR'* a&&ié?iiﬂ/a“é%ﬂirfé%uabﬁﬁ%&%‘f%t?ﬁiﬁgv%é’m’s?mdmg
Ingising alpeatguinéglatiies were removed in vacuo and purification

as'in 159JP06 (dichloromethane/n-h e4l | a
mg (21 B3 159§p790a§za;p}128/15. PRIGRS 4 238 RHED. ﬁﬂfﬂ@&%mh, 400

MEZ)  9.09 (s, 1H), 8.79 (m, 1H), 8.17 (m, 1K), 7.74 (m, 1H), 7.52 (m, 1H), 3.74 (m, 4H),
2.15 (m, 4H). HPLC fp = 11.3 min (method TIT).

1-(4,5,7-Trinitronaphthalen-1-yD)pyrrolidine, hydrochloride (159JP09).

0305} Pyrrolidine (2.5 mL) was added to 1-chioro-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 159TP06 afforded 23 mg (22%) of 159TP09 as a red solid. The product was converted
to the corresponding hydrochloride salt as described above.

[0306]  Ry=0.60 (CH,ClL). LCMS not ionizable. "H-NMR (CDCls, 400 MHz) &
9.00 (d, 1H, J=2.4), 8.81 (d, 1H, J=2.4),832 (4, IH, /= 9.3), 7.21 (d, 1H, J=15.3), 3.85
(m, 4H), 2.19 (m, 4H). HPLC 1 =11.3 min {method III).
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orange solid. The product was converted to the corresponding
hydrochloride salt as described above. [03141 Rf = 0.58 (CH2CI2). LCMS

w’{j‘é%@%ﬂ'*'ﬂ” 1H-NMR (CDC13, 300 MHz) S 9.05 (dd, ;Elr,g]gzgogmgﬂm

{d, 1H, J=9.2), 7.95 (dd, 1H, J= 7.5, 1.0), 7.59 (t, 1H,J
6.78 (d, 1H, J=9.2), 3.30 (m, 4H), 1.95 (m, 4H). HPLC tR = 4.8 min
(method II). 4-Pyrrolidin-1-ylnaphthalene-I-sulfonic acid (139MBT58-C).
[0315] 1-Naphtylamine-4-sulfonic acid (200 mg, 0.90 mmol), 1,4-

AHBremeuipe(h9s gl ﬁiﬁl-)l-lbu\iﬁdﬁﬁﬁﬁmpwefbylﬂmm (BBFR07).

2.24 mmol) and DMF 0 mL) w ate fo T.
mixturd 303 thefA-CSBRETS }rt32 {&%{% eratéﬁr 5 F?Clgﬁegi%%e; re%sbl#r%m‘% had
m&pwa@%@d meﬁmnqurﬂnc) ahﬂtthg with 8% sohetibarvosistirred at 1t overnight.

ehiqromethane foll XGHANGS ARG oromethane (3 x 50
‘% ‘E:re(afg‘m 3 /0) s gre %TS DRy g ganoromethane {

mmmmm; fCNISIrRYS: SVIDRAPHOHIPTEsEREaVe) theygyde product.

D, 168 dinby LI R &dSn (ethy]
B g on (e
TG BoptangHorded 3. @)@1@1{0&5’4)) of 159JP07 as an off white golid. The product

Eé} sRyrralidingd, éﬂm%gaéﬁm ﬁsl}ﬁhélﬁah@a@mme@ﬁnddeﬁm
130MBT64-B). -78 W

2005 11536 00
solutlo@éﬂﬂlbro% =2 0 rriZalHehald % b’gzr@ #%&Jﬂ {coe, 400

%0%! ofuran (RNl n@s adslevsdrapwiss, tn@(ngdﬁ@mtm(afﬂaulﬁz (m, 4H),
1.4 entane 3.17 mL, 4,44 m?ﬁp in tetrahydrofuran (5 mL) at -78
@ Oﬁﬂ@f 1R i faTe WESHRRRCHIH1 hour at -78 C, after which diethyl

chlorophosphate (0.96 mL, 6.66 mmol) was added dropwise. The

reaction mixture w. ft t m to.rt an rated. The residue was
éu%@%‘@&“ﬁ’i‘?’ﬁ?ﬁ?gg %é’&u’ﬁ ro“c‘?’é’fgl%?gg%ﬁth dichloromethane (2 x

50 mL){(6i0e] commrmmganmmﬂsmepe(w%@,oveﬁ suaRintsadfe & Kenyon,
fi and evap { udes(4; thalenal-yphosphemis, NA-
aJéuaEd& f’hy 8&te ???3%6 I\/}gg%gggg 5(:%5 %%%gg?ﬁ Ere%ay NMgI/? 99
yﬁi@m@ﬂy&ﬂ@hﬂﬁﬁﬁ({%@ @60 maod). 4pé ieien ﬁé@&&é’fﬂtﬁeﬁeﬁwd at 120 °C for 3

pc%lal:m“ th c 10 ML), and stirred 2 ROWSHLLL T Re AR NBHMRMNRS purified by
gentrated re-dissolved in dichloromethane (20 mL). The o g?&ﬁpm (2.50
mmﬁsswabmammam {sDrropeing mheris L ove ﬁaﬂf{?

'?é@d) 59&%9911%%&%@&@I%«E@&M@W@Mﬁg‘m@w prefevaiieesolid.
O oslg}ethaRnfOI—'% N GEmENaRRkd, Y3 e AP MRRRRT Eo s, 300
M) 5 §.22-8.03 (m, 2H), 7.85 (s, 1H), 7.62-7.40 (m, 2H), 3.55-3.20 (m, 4H), 2.25-1.96
(m, 4H). HPLC 1 = 5.4 min (method T).

4—Pyrrolidin-1-ylnaphthalene—l,3-dicarbonitrile, hydrochloride (1593P26).

[0311] Adapting a protocol by Alterman and Hallberg {(J. Org. Chem., 2000, 65,
7984-7989), 139TP19 (249 mg, 0.70 mmol), Zn(CN); (42 mg, 0.35 mmol) and Pd(PPhs)4
(24 mg, 21 pmol), were weighed mto 2 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 ri, partitioned between ethyl acetate and water, the organic layer dried over Na;SQOu,
filtered and evaporated to dryness. Purification as in 159JP06 using dichloromethane/n-
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mg, 30%) as a white solid. [0318] LCMS m/z 334 [M+H]+. 1H-NMR
(CDC13) S 8.47-8.42 (m, 1H), 8.28- 8.24 (m, 1H), 8.17-8.07 (m, 1H),
8.08-7.52 (m, 111), 7.47-7.40 (m, 111), 6.86-6.80 (m, 1H), -
W?ﬁ?‘,’sfl?‘ém (M, 2H), 3.60-3.53 (m, 4H), 2.08-2.02 (m, 45?%1}%%(;3%%? 143
(m, 6H). [4-(Pyrrolidin-1-yl)naphthalen-I-yljphosphonic acid monoethyl
ester (139MBT64- 2C). (4-Pyrrolidin-1-yInaphthalen-1-yl)phos hong %%id i
 hutipiengl Gstpy SORMBIEAIERA0 W00 PIARMIBINAS BRSSO fiolid. The product
Pyrrliding 4 &ﬂé%ﬁ%ﬂﬁ%ﬁ%éﬁgﬁm@@mw&a@m&w diours. The
mixture was concentrated and the crude produ S ie
prepaﬁ&ﬁ\‘/ngLC&Oﬁ@%goné\'iﬁ‘%ﬁ?&?&w&ﬁ\%@ gi\%%é[%tlgc})cb’ 300
HRPEUNL(B0Men, BEY0Y 33 it Bekdy [A84A] LIDMBS0/2 B0G{MEH]3.98-3.88
1H-NMR &):Dms) S 10.6-10.3 (bs, 1H), 8,35- 8.% (m, 1H), 8.05-8.00 (m,

M PgE0P AP Y0 ) 83T G (it 2 AT IS (m, 1H), 4.01-3.82

(m, 6H), 2.34-2.22 (m, 4H), 1.25-1.15 (m, 31-1).

1-(4-Meth lfonylnaphthalen-1-yl idine (1 . 79 WO
8 DI PR G T 1301 Bt g1 25
1-bronjosa3fuordhaphifiatetis)(500 mgs 2dE2drimdipitorerhbrymirpgrithadens (50
L) dd ' ' tiogeaf tBulidd. s M i ted in an
B D e e o (R0 L A Ml Ried i
mintedtwhightinen formicripeies Fhy Festianar wHIEH S S SR fgi rgrin while
p’é‘a%ﬁgjﬁaﬁg%ﬁ&t%u&“@oﬁﬂiﬁé rliaxidewas byubbled thepghiihesaisute 159TP06

or 5 minutés. The resulting clear solutign was left fo warm. tq it a
lonESa Ty KPRy OB e @&@Aff%ﬁﬁégﬁd’—g & an
wassollesied-he firation Wagiveibereiide swfivatesgaitdE3OMBIBGBIA e salt as
280 _mg% as a white solid. 139MBT66-A (100 mg) was suspended in DMF
(@?ﬁ@? ﬁﬁof?otassium carbonate (192 mg, 1.39 mmol) was added
followeghiyamethyl iedidEs (@Y, TIC3aSwHolRSBhEVFeEEtoRTABE CDCls, 300
was stirred at rt for. 20 hours, then,concentrated .an - di ved. i z
R rOr oA e 50 S THL TR S sab okl etz MRl 755 €
(20, ;b } andsdrad, aversediRynisiifate, 4ifleietam $MAJEPACdrT §ifenin (method
crude 1-fluoro-4- methanesulfonylnaphthalene (139MBT66-B, 89 mg, 86%

iéld). 139MBT66-B (89 mg, 0.397 mmol) was dissolved in pyrrolidine
(0.5 mL) and stirred for 20 hours at rt. The reaction mixture was

cpnceniiaisd A ips ataidue Wardsdine iedvisiigsierpmethane (20

[0315] 1-Naphtylamine-4-sulfonic acid (200 mg, 0.9¢ mmol), 1,4-
dibromobutane (193 mg, 0.90 mmol), N, N-diisopropylethylamine (383 pL, 2.24 mmol) and
DMF (10 mL) were heated at 120 °C for 24 hours. The mixture was then coocled to rt and

evaporated to dryness. The resulting oil was purified by preparative TLC, eluting with 8%
methanol in dichloromethane, followed by cationic ion-exchange to provide 139MBT58-C
(15 mg, 6%) as a green solid.

[0316] Ry = 0.05 (CHCly/methanol 9:1). LCMS m/z 277 [M+H]". HPLC g =
1.2 min (method ). "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-(Pyrroiidin-1—yl)naphthalen-i—yl]phosphonic acid diethy! ester (139MBT64-B).
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mL). The organic phase was washed with 2 M NaOH (20 mL) and dried
over sodium sulfate, filtered and evaporated. The residue was purified by

reparative TLC (0-5% methanol in dichloromethane) to giy "FF %i%e
“’p&?ﬁ(ﬁ%?ﬁﬂm mg, 31% yield) as white solid. [0321] LCMS | IS 017143

[M+H]+. 1H-NMR (CDCI3) 6 8.69-8.63 (m, 1H), 8.34- 8.28 (m, 1H),
8.18-8.13 (m, 1H), 7.68-7.60 (m, 1H), 7.51-7.44 (m, 1H), 6.80-6.74 (m _
1H), 3&B-3.59 (fn,sal)ice. 18 (sbamod-faggsyhthdere (500 mg, 2.22 mmol) in

; ging dsy, Gcic aonieier LIAMBTE (6M in pentane,
%%@g]aggh@é}fjl ?n%‘?é‘?gg%] %SQEIF/I BT %Hg\@ (ﬂljg(t)ﬁ?h& 0.46 ;nmol) ,Wais7(dissolve}aen e

1 Tenldfoturad (8 mshslnbrpndiisHde 62, Biaaseinion wxtire was stired
added 3t 9. &;am ,@ﬁeﬂ%%%i‘@@?ﬂ@ﬁ&%%éﬂhtﬁé 0 e MDEEE WAS]) was added

again cooled to 0 C, and 25% aqueous ammonia (1 mL) was added. The
drsteriecwBloel efe et Ramik T ARy Aedr (U 3L iy saRd RedCeaRathe Tiodrridue was

@@}%@@‘fﬁeﬁ pithiehiermeshare.(xRA Wik Fibesembinat rgas®mL). The
phases were dried over sodium sulfate, filtered and e f%%?é%ﬂ to éﬂl)get to @ive
R ATETOA ABRFBISA-STSA Do IR UG L SONTET SR VB FRES T &
%ﬁgﬂéﬂ %J-ﬁd%rf%(gagﬂr?ﬁle@-%zmg@ﬂmw%s disgolietiyin %ggo{mawsmsg, 512 mg,
and stirred for ours at rt. The ;

B S IR 5 LR, NP R e JRL AR B ) v disoivd
residHeda (e-8isgoluad itrtichl brametharkhe40actibd. Thguor geaticopheated and
was.washed wjth 2 M NaOH ied:over sodi .
TSI A VAR (A0 e v SLP B o Cra e 2 M NaOFS
(@BUWLrezthariellinwickidiom euliatve il e vitomirdp Sbade@dtrgwespurified

ield from .. TH6 it Sokdn{ORea QI Wi 2 i MR mpound (89
ﬁ&?ﬁﬁﬁ%%%%% 8@%%%§%%§%£??H§Q8.31- 8.%%%, 1%/), 8.16-8.11 (m,poun (

18, 30884 83vhie 399d-7.50-7.42 (m, 1H), 6.75-6.70 (m, IH), 3.61-3.54

(M, 4H)o2 0 -2.0L ), 334 [MHHT". "E-NMR (CDCL;) 8 8.47-8.42 (m, 1H), 8.28-
[8-(4-Cyanonaphthalen-1-yl)-8-azabicycl0[3.2.1]oct-3-yl|urea 0 q
(sagwmgm,ca).17@@,%@%%@;9&16%@32% #Vg?é B rhifofy-§058 80 @, TH),

dissplved in, wirphydroferaa L m)} 0 eooled 481 LoFdaidmaneyt.35-1.27 (m,

isocyanate (0.019 mL) was added and the solution was left to warm to rt
a‘?@stirring was continued for 30 minutes. The mixture was concentrated
and the residue was dissolved in methanol (1 mL). 2M NaOH (1 mL) was

R T R R A e
agiggous phase
(4-Pyrrolidin-1-ylnaphthalen-1-yl)phosphonic acid diethyl ester 139MBT64-B (40
mg, 0.11 mmol) was dissolved in pyrrolidine (0.5 mL) and the mixture was heated to 80 °C
for 20 hours. The mixture was concenirated 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 (CDCls) 6 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-yDpyrrolidine (139MBT70-B).
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was extracted with dichloromethane (2 x 20 mL), and the combined
organic phases were dried over sodium sulfate, filtered and evaporated.

W }} g?ﬁigtg? was purified by preparative TLC (0-5% metha Q[lél
écﬁ?oromethane) to give the title compound (24 mg, 52% y?e {flgzsu%smﬂm

white solid. [0325] LCMS rn/z 321 [M+H]+. 'H-NMR (CDC13, exo/endo:
0.5:0.5) 8 8.20- 8.15 (m, 2H), 7.76-7.72 %néjiH), 7.67-7.61 ég] 1H), )
7.58-71832(th, 1H), S:B0@189 (broAp-41BErewphaigmsHP W) Iney. 1 23nnmol) in

ReodhydPoRGR: Q@.ﬁn}nﬂ%}lk}a; 20 8 8o Rimethylaardanyc agidi (1.4 M in
endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl ester

PEBIRMTAANED, fRbBITHE IRIESHON SA et B I - Bk mhibfgggn mixture

dissalyed inteliens (ds ML)s Pretndaming @damhpukank-08MMALIMAS 40 °C, and
added followed by dimethylcarbamoy! chloride (0,074 mL, 0.81 mmol?. ,
THarshetidn wasfireblod Ssanstiths SR ddyEnkrty Thprpsulting clear solution

%%t E@ﬂtfi@_t@gg;T ?f ﬁrug@t ﬁfﬂ%;dtﬁ%@smﬁr @i%@r@@ &ﬁgyﬁg&iyadﬁb@ {3506 resulting
methanol in dichloromethane) to give the title compaound (32, mg, 1.7%
yiaitn sdid Wik SeHadey W LR an 5851 &%ﬂ%%@é%ﬁ%ﬁ?ﬁ@%ﬂ 280
lﬁféM{% na/Zv300 Bt ] t39NINMR- (C DA 3N 8121 -Subbefrie R ), IMF 737&L), and
n, 1H), 7.68-7.61 (m, 1H), 7.59-7.52 (m, -6.88 (M .
Sisaits iboe U Toiy TRy Ak T S kel e 000w
2.20-2:061rTh6action mixture was stirred at rt for 20 hours, then concentrated and re-
=(4- roxy-4:-phenyiniperidin-1-y lene-1- itrile ..
o S R 8 e 1 b e 20
wids) disolvied iow gy sieiven Butfa. GG s piRapAISH R (83'9Rgl -fluoro-4-
%éﬁ%d@é&@&%épﬁ%%@@smmﬁ%ﬁn%@f@é‘y@%ﬁtﬂkqamﬂ%&z (89 mg,

r 3 days in a sealed vial. The reaction mixture was concentrated and

&3 TspeneleaRs PSR (o rRYyTOHRED (O i WES et 2t Wiedt ™ The
%@Mﬁéﬁ%&%&%ﬁ@rﬁa% ée{ageﬁma@mqnwém erganie-pheskesdigrdichloromethans (20
concentrated. The residue was puyrified I tive reyersed phase :
OGRS UGS BREPE SN o o Lo RSB over odium
(0324} L EMSMinB 29 4pbritt. Thd zepdus lvyinpptifisd dne raparbovitrfeC (0-5%
(196MBT2-6). [0330] The title compoun 0% yield) wasare :
T L e e
&:did¥ mmol) and hexamethyleneimine (46 mg, 0.468 mmol). [0331]

LCMS nii2,2p1 IMERES: m/z 276 [MEHT". 'H-NMR (CDC) & 8.69-8.63 (m, 1H), 8.34-
8.28 (m, 1H), 8.18-8.13 (m, 1H), 7.68-7.60 (m, 1H), 7.51-7.44 (m, 1H), 6.80-6.74 (m, 1FD),

3.66-3.59 (m, 4H), 3.18 (s, 3H), 2.10-2.03 (m, 4H).

[4-(Pyrrolidin-1-yhnaphthalen-1-yl}sulfonic acid amide {(139SMBT76-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
mixtore 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 meg,
0.27 mmol) was dissolved in pyrrolidine (0.5 ml) and stirred for 20 hours at 1t. The
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4-(2,5-Dimethyl-2,5-dihydropyrrol-1-yl)naphthalene-1-carbonitrile

(19C€I‘>MBT§-2). [0332] The title compound (1 mg, 3% yield) was prepared

as described for 196MBT2-4 from 1-cyano-4-fluoronaphtha ,
W8.ﬂﬂ7%?%§l) and 2,5-dimethyl- 2,5-dihydro-IH-pyrrole (45 mg, [%éaém Birias

mmol). [0333] LCMS m/z 249 [M+H]+.

4-(3:6-Dihydro-ZH-pyridin-l-yI)na hthalene-I-carbonijtrile (196MBT2-9).

{OB30P This Y EsrRprURA P e S50se5idng) Weasopiissabad 42 Yeklorpagthane (40

gﬂnta.lﬁgég%g%ggﬁﬁ%éﬁ@éaﬂsﬁe%&iﬁﬁ %QZ{%*IS%@E (@9 M) 1T immeRr sodium
ydropyridine m . . JO335
S5 HiFE VO ESS 1 406 1L RS SOBSOEALES Prepateve 1L.C (0-5%

gﬁéﬁre@@é%%?zﬁt&%?ﬁtﬂﬁﬁeﬂtd,%&,ShHlaiﬁane@yj;idﬁnﬁl(z-a&@,,m yield from
lazacin-3- yhnaphthalene-1-carbonitrile (196MBT2-10). [0336] The title
&8%@%"% ?ﬁé"% 0%9 (Iid) was prepared as described for 196MBT2-4
from 1{egasp-4-fuanehaphibzieneED g OMR A Epad]) &rRis8-8.53 (m, 1H), 8.31-

8-0x0-1,5,6,8- tetrahydro-2H,4H-1,5zmeth r -a][1,5]di |

L0 DA et g nlasep et Ao . o,
Q:Ehmﬂﬁqﬁﬂh@{m-ammphmaléﬁérl-carbonitriIe (196MBT2-11). [0338] The

titte compound (6 mg, 20% vyield) was prepared as described for

196MBT2-4 from 1-cyano-4-fluoronaphthalene (20 mg, 0.117 mmol) and

IS Gpnolaphthgiend] olr8mmbiorcldd2dioceidinats 3R LT#-C).

4-(4-B -hyefoxypiperidi Ira algpe- ithi w. ; ;
(196M Br%-%). %%40%#8% titilrg%:Rgﬁ%q o‘l{}a'ht(jj1 (JJ? mgqggf)’/?ﬂ)ﬁg% WaasS dissolved in

eaphydth sadcdcriedenst 1BMBT 24 fromFEbyrelforaRRPhtfidiemD) Was

(gé)dg%gang 17 mmel and &Renzviidr RyAraxiRiperding {8 Mueuei4e8 30 minutes,
mmol). [0341] LCMS m/z 343 [M+H]+.

AT04- BT e FOR S RUHES b s 4 5] s sy Hssherch h Bpthapgb Sl 2 M
(RQBMBT 2y ht03d2d Thetdilesampouthéziango Y6%Cyfetd) Msas Then, water (20

prepared as described for 196MBT2-4 from 1-cyano-4-fluoronaphthalene
(28GR RO PR 2L SRETIEE ¥ D VRS 6 e 25 fgu oS Phase
(328 38 8468:mmRRioromethane (2 x 20 mL), and the combined organic phases were

dried over sodinm sulfate, filtered and evaporated. The residus was purified by preparative
- TLC (0-5% methanol in dichloromethane) to give the title compound (24 mg, 52% yield)
as a white solid.
[0325] LCMS m/z 321 [M+H]". "H-NMR (CDCl, exo/endo: 0.5:0.5) 8 8.20-
8.15 (m, 2H), 7.76-7.72 {m, 1H), 7.67-7.61 (m, 1H), 7.58-7.51 (m, 1H), 6.90-6.84 (m, 1H),
4.86-4.82 (m, 0.5H), 4.37-4.11 (m, 5.5H), 2.66-2.58 (m, 1H), 2.20-1.80 (m, 8H).

Dimethylcarbamic acid endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-y
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 n
dichloromethane) to give the title compound (32 mg, 17% yield) as a white solid.
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[03431 LCMS m/z 383 [M+H]+.

4-(4-Benzoylpiperidin-I-yl)naphthalene-I-carbonitrile (196MBT2-19).
3441 The title compound (3 mg, 8% yield) was prepared §,§{j%§%}g%

orm%lglélféell'ZA from 1-cyano-4-fluoronaphthalene (20 mg, 0.117 mmo

and 4- benzoylpiperidine (89 mg, 0.468 mmol). [03451 LCMS m/z 341
[M+H]+. 1-(4-Cyanonaphthalen-l-yl)ﬁ- henylpiperidine-4-carbonitrile
(196MBIZFR0). IEMY @208 TME561 PEHVEL (086178 £32 1084% (tinetD). 7.77-
itle compgu Os 3 7Pry{EH3 4 pared @gxdeseriped for 5.20-5.15 (m, 1H),
A8 GRmpAuAddh By 9%?, tryieiovasprapased eopsaribed for (n, 1H)

4 from 1-cyano-4-fluoronaphthalene (20 mg, 0.117 mmol) and
416yhnb-n, SERNYTHEr N2 6T AP 004 BFIirrdhZ {55491 $EMS m/z 338
[M+H]+.

4-((S)-4a-Hydroxyoctahydroisoquinolin-2-yl)naphthalene-l-ca itcil
416eimoaphonvipiperidind Zhnmthaensse %?@f&{f@oﬂmm
prepargd a5 desgrihpddor maaMphdion2l-eyano-# flusmnfphisafésselved in
(20 mg, 0.117 mmol) and (S)-4a- hydroxyoctahydroispguinoline (7 o
Méﬁlf’n%@ﬁt‘%‘f’{ e —M@%ﬁﬂi‘%ﬁi@ Xlg,oéé%qp ml%orffv(f 8 M8ed and th
A GiMetheire3rhsdinyicio il HiBpeUifelhdyyIn asktia one- [T baaiibemixture was
(196MBT2- 26). [0350] The title nd (7 19% vi o i
R R R T R e
20/ Mm@sRi2 17 minnl)) aned! Ghmethtiped degditiy troed - TeoqUipRImE {18 mge residue
0.468 m ). [0351 CMS ni : ; : c . 36%
TR R ST RS ol oy Adfne e oot 14 e
(isidMiB E2vRle §0B52] The title compound (7 mg, 18% yield) was prepared

as des 6’ for ﬂgm%fgﬁyﬁ{p@{pyano-#ﬂuoronaphthalene (20 mg,
0.117 mmol) and (R)-(-)-2- phenylaminomethylpyrrolidine (82 mg, 0.468

mmol). [0353] LCMS in/z 328 [M+H]+.

4 Qs yidapraiimsihvbarodisaahioyeMisi2-Enon-3-yl)naphthalene-|
;vzasrgsgé%ggﬁ]és%ﬂgéﬁégﬁgoﬁﬁ] (-l;hI%éI:ﬂ&{;/?%%?d.j nvg'a(s?’prp ’aage% Qge&ggcﬂbed for
196MBT2-4 from l-cyano-4-fluoronaphthalene (20 mg, 0.117 mmol) and

7143

hexamethyleneimine (46 mg, 0.468 mmol).
[0331]  LCMS m/z 251 [M+H]".

4-(2,S-Bimethyl-2,5~dihydmpyr1'01~1»y})naphthalene—l-carbonitrile (196MBT2-7).
[0332] The title compound (1 mg, 3% yield) was prepared as described for
196MBT2-4 from 1-cyano-4-fluoronaphthalene (20 mg, 0.117 mmol) and 2,5-dimethyl-
2,5-dihydro-1H-pyrrole (45 mg, 0.468 mmol).
[0333]  LCMS m/z 249 [M+H]".

4—(3,G—Dihydro-ZH-pyridin-l-yl)naphthalene-l -carbonitrile (196MBT2-9).

{0334]  The title compound (7 mg, 26% vield) was prepared as described for
196MBT2-4 from 1-cyano-4-fluoronaphthalene (20 mg, 0.117 mmol) and 1,2,3,6-
tetrahydropyridine (3% mg, 0,468 mmol).

[0335]  LCMS m/z 235 [M~+H]".
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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
mmq‘%éO?aSS] LCMS nz/z 336 [M+H]+. -84 WO 2005/115361_
WORYRIEBH05/017143 4-(3-Endo-hydroxy-3-exo-methyl-8-azabicyelors 21t
oet-8-yl)naphthalene-I- carbonitrile (156AF70-267). [0356] A solution of
methyl magnesium bromide in diethyl ether (3 M, 3.7 mL, 11.09 mmol)

ESCHUES, Brithearinyaiau SHHE- (FmichiaitopmideDnticd 1158 agocin-3-

mol) was slowly gdded to ggﬁlﬂg n &t rt, followed by addition of a
&Mﬁ%‘%@f“é‘ aﬂ%%%?ggﬁ%%%wg mg,riéﬁZl mmol) in anhydrous THE (5 .
mL). TH8I6Rctichhmixtsreompsustr(@des.58/€ Fisld) tosrPrnearedit gayaded for

f&éﬁ%"k"z%%%ﬁﬁ‘i%%ﬁ‘ﬁéizzm%{&%‘ﬁﬂ%w(@t&l%{g@hﬁﬂwimﬂd@}%@r@dﬁa@-1,5,6,&
mixture partitioned between ethyl acetate and water. The org éélgﬂll‘%gr

washufes2dléHsbimeiameasidtéred hhdlBvapRa ety (&
Purific%m} of thertasidye Hy silicaigel column chromatography, eluting

with a mixture of ethyl acetate and n-heptane (50:50), afforded
3-hydroxy-3-methyl-8-azabicyclo[3.2.1]octane-8- carboxylic acid teat-butyl

8Sieh ARSNGB L In T iahtainec prochictileaSMRERR2ATH 2 M HCI in
diethyl ether (5 mL). After 4 hours s}l

| 1 | t cribeé for
standirl§3Sermighic FHS FSARSYTS bring 3o DR MPHEMERET Qdescribed f

Icipdaté, _
396BYh St dzahityslefs-2- TjactaasBibblaye @6nigidb] Wi asmsd) g hipmotpholine
filtration a diss%ved in a mixture of dichioromethane and methanol

(@5 ).OP *THeAMine was added to the solution and it was left standing
overnigiitiPhe résiVivasT@ATRMUHRY filtration and washed with
dichloromethane. The filtrate was evaporated to dryness affording pure
3-methyl-8-azabicyclo[3.2.1]octan-3-ol. 1-Cyano-4- fluoronapht
Ay e Bk ARATRT SRR A5NTBT2-16
azabicygloig 2. 119¢anR-ebiotid QD hEBoY) nid kvl paéparfall@svédekcribed for

by addition of pyridine (1 mL). The reaction mixture w, irred overnight A
SRR 2 RS T LT BEEHERT v Srhot ol g bonz4

WRlehxb® QiemBIciRyRl Wassdrisdiver sodium sulfate, filtered and
evaporated to dryﬂﬁﬁ’ﬁfr P ri%i@ﬂgﬂtﬁﬁ{he residue by silica gel column

chroma{%ﬂbhy, g"%/\ﬁt a mixfure of ethyl acetate and n-heptane
(50:50), and by reverse phase preparative HPLC afforded the title

Ijﬁng,ﬁ ok = ipiRM-eniaegitrile
z

gg%&a (gﬁ?q]l%‘gg%}ég%%@ 8'8.26-8.15 (m, 2H, Ar-H), 7.78 (d,

1H98MBOZ-AMH), 7.71-7.51 (m, 2H, Ar-H), 6.91 (d, 1H, J= 8.0, Ar-H),
4.21-4.18419 2H, Tils i ShpetBd s M3, T6%)yiR107 a8Srepartid,as described for

1.96MBT2—4 from 1-cyano-4-fluoronaphthaiene (20 mg, 0.117 mumol) 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 -yDnaphthalene-1-carbonitrile (196MBT2-19).

[0344]  The title compound (3 mg, 8% vyield) 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+HI".

1-(4-Cyanonaphthalen—1-yl)ﬂi-phenyipiperidine-4-carbonitrile {(196MBT2-20).
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Tr-H), 1.39 (m, 3H, CH3). LCMS m/z 293 [M+H]+. HPLC tR= 4.1 (method

A). [0358] Alternatively, the title compound was obtained using the

following procedure: To a solution of 197FBA20a (2,375 g, ](735@% é
W ﬁﬁ/é%:’ A5 mL) was added 1-cyano-4-fluonaphthalene (f. gﬂhlqg)8 )343

mmol) and potassium carbonate (4.636 g, 33.54 mmol) and the reaction

was allowed to stir at 100C for 18 h. The mixture was -85 WO hed for
2005038651 PO/ iS2Gosmmi4d &pléde sk WthPEmRiT S 2085305

15%'5&1?’?920’ %rst;]rﬁdl\f\@ ,W?éﬂfu@aﬁaﬁlﬁ@ah}ﬂ@oomgnmmamas dhried-cyano-4-

oversodium sulfate; filtered and evaporated to give a crude product

pimivipinersipnerBddnsy GitfStBrmeNer silica gel. Elution with a stepwise

gradi%g 241 30-3Q%rsthyl asetater) heptane afforded the title compound
as a white solid (2.539 g, 84%). [0359] LCMS fn/z 293 [M+H]+. 'H-NMR

(CDCI3, 300 MHz) 8 8.19 (d, J= 8.5, 2H), 7.76 (d, J = 8.1, 1H), 7.70-7.60
%S}ha‘ﬁy@%@ﬁmyms@e&mmammaimzm.ﬁmmﬂ), (196MBT2-
2.43-2.26 (m, 4H), 2.06-1.86 (in, 4H), 1.37 (s, 3H). 13C-NMR (CDCI3, 75
XHz) 153.0, 134.6, 133.8, 128.5, 128.0, 126.2, 126.1, 125.6, 119.3, o
111.2, 39859, 691%e GOBoaBRp8d & 2020860 B ABGRIER fifgerood *or
COmpo was obtained usi i cegirep Tora susg@nsiah (S)-4a-
b?qh’ﬁ‘?l##%hlgﬁﬁe }2‘@’%8%%%%9 r%ar%?%ér%dg slg%giu?nﬁlyborohydride (23 mgq,
Eyﬁﬁ)kmmyﬁnﬁgmefmﬁ@ﬁlﬁ)gx\%g’%%dagwg'solution of 183AF16- 294

(120 nE %;gm Mgk iniglypa«8:5. mL), and the reaction mixture was

stirred fo' C. After 13 h the mixture was diluted with diethylether and

washed with water. The organic phase was dried over sodium sulfate, 5
il .ﬁemfwmge&oﬁms@mmm)mmwermbwm@d’o‘%ﬁmT "
recrystallization from ethyl acetate or by filtration over silica gel as

@éscribed above to give pure title compound.

4'(3-enﬁ§dydrom@m@mpyhﬁidzmybﬂy{m}@] was prepared as described for
-y)na

oct-8 hthalene-1- carbonitri 6284) [PBP Lirhbie hitke 6-methoxy-3.4-
C %ﬁ%ﬂéﬁ%%%%roﬁ?@?é%%%%ﬁggabicé?:lo[?;.2.1]octan-3-ol and
I eyne-4fussouiaphthdisres St6%mrmane method as for preparation of

156AF70Q- g szé)@}&%%sqg@nqgm-heptane 50:50). 'H NMR (CDC13,

300 MH: .2oI(‘m, H, Ar-'H), 7.77 (d, 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 (in, 2H, Tr-H), 2.39-2.22

(in, (&thg;ggnﬁa%&og,ﬂe{ﬁ@;ﬁ#rardml1yt§3abl4fh@mpemhcarbenitme (196MBT2-2).
_ 0352] The titie compound (7 me, 18% vield) was prepared as described for

|06MBT2-4 from 1-cyano-4-fluoronaphthalene (20 mg, 0,117 mmol) and (R}()-2-

phenylaminomethylpyﬂoﬁdine (82 mg, 0.468 mmol).

[0353]  LCMS m/z 328 [M+HT.
4~(9-Hydraxy-1,5,7-trimethyl—3,7-diazabicyclo[3.3.1}n0n~3-y1)naphthalene-—1-
carbonitrile (196MBT2-13).

[0354]  The title compound (3 mg, 8%
196MBT2-4 from 1-cyano-4-fluoronaphthalene (20 mg, 0.117 mmol) and 9-hydroxy-1,3,7-

yield) was prepared as described for

trimethyl—-3,7~diazabicyclo[3.3.l]nonane (86 mg, 0.468 mmol).
[0355]  LCMS m/z 336 M+HT.
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CH2P,), 1.00 (m, 3H, CH3pr). LCMS m/z 321 [M+H]+. HPLC tR=5.1 min
(method A).

4-(endo-Spiro[8-azabicyclo[3.2.1]octane-3,2'-oxiran]-8-y1) lene-1-
Wgré%]aﬂr]ﬁéguSBAF16-294). [03621 Trimethylsulfoxonium iglgﬁd%%ﬁné}%

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 -86 WO 2005/115361
ROIFLISAA06 0T A8 xengeth pihogphisrsl ke idebSrdinanbthalene 1-

solution, of 4~(3-Q%es “ﬁﬁ.bicyclo[&zl]oct- 8-yl)naphthalene-1-carbonitrile
fﬁ%&@&%%&f%ﬁ%igﬁlso (2.0 mL) was added to the reaction mixture at rt,
StirringlW@8lcontihielHinrephigth FragpeinER AremdRLdiethykether G M, 3.7 mL,
Rartsapedvaivean st aseiats aodwater (3 herordomicuaysronage (1.93 g, 22.1

washed Witz 4% (w/v) aqueous magnesium sulfate, dried f diym,

SOl VAT oy Ko SRS 11O, s OBCRALHOPBT IR Phadniytign of Boc-
?H%og/ﬁifﬁlﬁmlo shrommtaghaniyh elifiagvstTRAREPwISe Thrackantonf Bkture was
0,45 % of ethyl acetate in n-heptane, afforded the title ¢ 194 .
o8 ) (053] PSS e A LR FareB) o B ggecton wes
et HadMR( CRGIBX B00 patdEp 8. B (eeo Byl atei)i8220 (Gater. The
J=8.3,1H), 7.77.(d,J = 8.0,. 1H). . 71- 7.61- e
St B PR e Bl T Wbl g e Burincaion
2BG@reddm b3H)lica 15l tdTgmeizpnatossohy,etriingrRith 3anixiRof ethyl acetate

(CQCI3,.75 MHz) 134 85 28 .5; 3
15 2, "1 ,3028.57%22%%).’0, %g&’ff}%sg.?? 4 .i%%%%tﬂ%ﬁg%a@ﬁ}%ﬂg%}wm )

wiBexdicpethifpiberasrer it i iendairBg sradaivfs dieyed in 2 M
Wi%'_c}{gﬁgxﬁ)@%ﬁﬁ‘f{S‘%ij@@[ﬁ@ﬁﬁrﬂe&%&%ﬁlﬁ@az%ih&ﬁﬁéﬂm&ﬁhy{bﬁ on standing

piperazine (2.0 mL, 15.8 mmol) was added to a,solut 183AF16-294 .
(PHEFRETG. 5 nfRmncrh RAGHARS! &)%eﬁhﬁﬁ'%?ﬁ?%%foﬁgﬁ %ﬁ%‘&u’r‘iﬁ Grochloride,
zﬁa&q&ﬁv@drﬁighﬁmaﬁ&mmwmmmh daintute dfadidhpaditichent and methanol
etween ethyl.acetate and r. The arganic layer was wash it :

biidel Yridd %%mssﬁ%aé??ﬂé?e# algﬁgnea\l}gp%r‘gfiesg %%E (ﬁstrﬁes .Qvermgh L. The
Pugsificatisnrefithedesid dthyisilicadjel chlemmithrdisiograghsnce flingiltrate was

with 10 % methanol in dichl '

e
[MubiprapiFiane £32.5 min (Fddnoaus)) 1venMilet Do 123, i 2f g3-methyl-8-
?g&éﬁggﬁo%??li&’iaﬁaggf%ﬂﬂr ) 568 P8 DAY, £190xh Baddition of

-0, 4.10 (m, 211), 2.84-2.30 (m, 14H), 2.19- 2.09 8m, %Hg
ZM@W(tFﬁ?wl)@le. 1gaation th);q)was stirred ‘overmght at 100 °C, Cooled down to 1t

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 mixture of ethyl acetate and n-heptane (50:50), and by
reverse phase preparative HPLC afforded the title compound (58 mg, 90 %).

[0357] R;= 0.31 (Ethyl acetate/n-Heptane 50:50). 'H NMR (CDCls, 300 MHz)
8 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, 4,
Tr-H), 1.39 (m, 3H, CH;z). LCMS m/z 293 [M+HT" HPLC = 4.1 (method A).

[6358] 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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4-(3-endo-hydroxy-3-exo-hydroxymethyl-8-azabicyclo[3.2.1]oct-8-yl)napht
halene-1- carbonitrile (183AF19-296). [03661 Aqueous sulfuric acid (0.2

Wg{lé‘%gjn%l; was added dropwise to a solution of 183AF16-%%@M17}43
1 mmol) in THE (2.5 mL) at rt. After 3 hours stirring at rt the reaction

mixture was neutralized with saturated sodium bicarbonate. THE was
removed and -87 WO 2005/115361 PCT/US2005/017143 the residue
paskel direedvadicitidreestaltadfe SR sadtitgbedr Ratbbvaise Pprodtianl). The

%ﬁaﬁy@kﬂﬁeb&a"&qﬁ%&a@mﬁhrama@gm@ayduaag Sthvkacetalecd® a crude
ent. Yield: 20 mg, 31% [0367] Rf=0.13 (MeOH/CHZC 2 05:95).

MQW@%WW%ML@WIOH OVETHiCEngalnB o Wﬁpms& gradient of

(5624633 300 ME20:8:8 Fhithe ldtiod BB Akl soBgduidl dbH JmilkGolid (2.539 g,
Ar-H), 7.79°(d, 1H, J= 8.0, AT-H), 7.73-7.60 (m. 2H, Ar-H), 6.94 (d, 1H, J=

S87%r-H), 4.31-4.20 (m, 2H, Tr-H), 3.61 (s, 2H, CH20H), 2.59-2.48 (m,
2H, Tr-k3 RP0- 189S BHoT T, "H-NMR (CDCls, 300 MHz) § 8.19 (d, /= 8.5,

PR e e YN i) S5\ ol (&7 = 51 1D,
Rotasshapey aHige. (5amg, (368 ROY-a1s6 lithitFpershleraE X 120mgyR (CDCL,
Igi’% &é’%?%dgel%#%ﬁg"s‘“? ?f 183AF 16:294 423 ?999 19mmpdy o 69,0,

e réaction mixtiire'was sfirréd at 70 C for 3
delys, 4the, fdattinSmixture was allowed to cool to rt and partitioned

between, WI acelgls %ﬂg thﬁ{e The UgaRieiRY Sy ashied QY8E the following

sodlum flltere vaporatedt ryness. Purification of the

r@&da@by THica geﬁmﬂﬁtmh ehrbthiamgralsmifce Afdnwitt? §Thixtinglprand sodium

‘”(] th- MEPIanmoff & AR @(d%dnme} {itle £RMPRYARKAS BRIS3AF16-
' 41 %) [0369] Rf =0.11 thyI acetate Ii_"[L)ktane 45:55). LCMS m/z 318

[V 320 i, O Ry h iR INRRR (S eerEOR GRS s stired at
8ogc{d Al I3 %Qhé\lirﬂatux% %S(Qiaﬂatédhfrt@ Bictdyidhef. 484(eddled wBOwater. The
DHERHPEREES He CHICRR Sy Pl ooy pporied 1he (e product
4(9% ﬁigdoe%admpﬁxﬁm{{y[ze@ykﬂaumm&am)m|amtat@pmmﬁyqaggn over silica
zabicyclo[3.2.1]pet- 8 aphth nitrile (183AF23-298).
ff CLI'%F dlflg 5% ﬁlst Ven% i%lg %nf @%98

ion o mmol) in methanol (1 mL)
Was added to a solution of 183AF16-294 (50 mg, 0.17 mmol) in THE (1

mA_ }3 ﬁﬁa-%?f&?&?-s -exo-propyl-8-azabicyclo[3.2.1}oct-8-yDnaphthalene-1-
carbonitrile (156 A¥96-284).

{0361} The iitle compound  was  prepared  from  3-propyl-8-

.azabicyclo[Z% .2.1]octan-3-ol and 1-cyan0-4—ﬂuoronaphthalene using the same method as for
preparation of 156AF70-267.
Ry = 0.43 (ethyl acetate/n-heptane 50:50). 'H NMR (CDCls, 300 MHz) & 8.20 (m, 2H, Ar-
H), 7.77 (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,
CHaep), 1.00 (m, 3H, CHape). LCMS m/z 321 [M-+H]". HPLC #z = 5.1 min (method A).

4-(endo-Spiro{8-azabicyclo[B.2.1]octane-3,2'-oxiran]-s-yl)naphthalene-—l-carbonitriie
(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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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. Plf,@‘iqggi%%fm%
W%%?aﬂélﬁvlsilica gel column chromatography, eluting with a s?epmsé '

gradient of 15-50% methanol in dichloromethane, afforded the title

compound (32 mg, 47%). -88 WO 2005/115361 PCT/US2005/017143

(9334 pRfcehdre. (MeD HIOHABARE0650) s@NiSHnLUGopa-S-Arabigpelel3.2.1joct-

tR =1.9 min (met b . i added to the

Lg_i(%z%a é‘@ﬁé&?ﬁi@- -@gﬁegé%iﬁgtﬁiﬁ%-glzaﬁ)%ig0%.02.ﬁ%)c;t-“éii/l)naph

tiealiive- hixaroonit SIS3S P24 -20TinTed YRS TOH of CoRBBHpRaYXture was

R0 AL dnmelhanobkl mhiivas. Adaddigenisg ashldtiamoty, ()
AF16-294 (53 mg, 0.18 mmol) in THE (1 mL) at rt. After .1 hour stlgr{g%mess_

AUPSHE TPEAR AR GHE- BEHRVRT ARSIV S HPERF LB GRaporate

higarmaonate.ani cenaeprateddn yacsumhekesithiegrph padtitingedith a stepwise
between ethé/l acetate

nd water. The qrganic layer washed with

TADEBI R VB Ro i HaEE TPdE SRS AT BRyAeLe o (194 me
Ruwfication of the residue by silica gel column chromatography, eluting

with a s ise gradient, of 45-80% ethyl te ja. AH0s -
the titleﬁgér/#poun@ (_1[;]'%7189(, A)%ﬁ%@é]%ﬁ%gég Fesmiﬁmg AAHP T H
iRt PIRNtane BH2DH LOMS, iz 823 My R0 (dRLE 3= BD.min7 (@ J= 8.0,
(meth . HN 0 MH2).8,8. , I8 ALY (8. 32 2.85-
AP NRCRSARNA L16 nbs e g 20
628711 (G, 2H), 258 6, AL 362112 (o, GH). 241 Fi-H), 31625, bEF-141 (m, 2H). 7C-

320 ¢ : ) -293% (MM, T263), 2283;11965, 1192,
RS R oyl g om s pasme

71BtemPA pyrtdlidin-t-$magithatérie- 1-carbonitrile, hydrochloride and

6-bromo-4- pyrrolidin-1-ylnaphthalene-I-carbonitrile, hydrochloride

(159JP02-X3). [0374] 1-Cyano-4-fluoronaphthalene (360 mg, 2,1 I
a4 el et et L o e ARG R

copling e reastion mikusswrssgaspched with 4 M NaOH (50 mL),
extracted with dichloromethane (3 x 50 mL.), dried_ov i ltate, oout £
filtered d%‘%&nceﬁfé%@ée ﬂ;{/eg%zé%&.e % %g’dgg%vggnp%iﬁ%ﬁﬁ%f@a% S'O wion 0
paduisiiczoinihe phané/dichiordimetheisniol Y Odhehnert ol sdhe defrefagip iy xture was
O S BN C IAIANG ek Bkl e BEAE RSB ety acoar
residue thus obtained (90 mg) and the resulting mixture was heated

undé maiarcia e serdiatiorvas reehedeitadrian gredauer sodivm sulfate, filtered and

evaporated to dryness. Purification of the residue by silica gel column chromatography,
eluting with 10 % methanol in dichloromethane, afforded the title compound (85 mg, 84%).

[0365]  Ry= 0.22 (MeOH/CH,Cl, 15:85). LCMS m/z 405 [M+H]. HPLC g =
2.6 min (method A). "H NMR (CDCls, 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, 4i), 1.18-1.08 (m, 3H).

4-(3-endo-hydroxy-3-exo-hydroxymetiyl-8-azabicyclo [3.2.1]oct-8-yDnaphthalene-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 1t. After 3 hours stirring at 1t the

reaction mixture was neutralized with saturated sodium bicarbonate. THF was removed and
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reaction mixture concentrated in vacuo. Purification by preparative TLC
(rz- heptane/dichloromethane, 1:1, 5 x eluted) afforded the title

compounds (8.0 mg, 1.1 %) as an off-white solid. The pro ,
WaHIEd% o the corresponding hydrochloride salt as descorll%;%g‘{ g‘%g\a/g.l_‘ms

-89 WO 2005/115361 PCT/US2005/017143 [0375] Rf = 0.71 (CH2C12).
LCMS m/z 302 [M+H]+. 'H-NMR (CDC13, 300 MHz, 3:1 mixture of two

reQfOISBIHS BB £7 {0 2B 384, gn=c5chpnge gRY qysmdge. g Ptaigefipproduct was
(0@i26d. by kiEchi0z0) 810hn{ dhborEidardniyl sy € (@eftd BHelentl &R)d: 20 mg,
7. ]%/(d, 0.25H, J= 10.0), 7.65 (dd, 0.7511, J= 10.5, 2.0), 7.48 (dd, 0.2511,
J=10:5, 2.0), 6.72 (d, 0.75H, J=8.8), 6.67 (d, 0.2511, J= 8.8), 3.61 (m,

411), 2.083G7, 4118, HPUG (RleCBIBIRIGI0et0dIRMS m/z 309 [M+H]". HPLC # =

R e R G AN ] o
1, BEibrofdpntin 8. 28dLnH, 1.6 Runak-Klitgazd, 60. @, alE At edd. d, 15, J =
e e D B T T 20, 220-
wadpourédlidinBier (100 mL), extracted with ethyl acetate (3 x 100 mL),

the combined organic layers dried over sodium sulfate, filtered and
concentrated in vacuo. Purification by preparative TLC (dichloromethane,

3 S ameraediid wdedvbonid ceakig o B 9] lestdr dinaphihalene-1-

Qb IIE Ris3 AT 4BH2C12). LCMS m/z 291 [M+H]}. 'H-NMR
(CDC13 %g MHz) 6 8,11 (d, 211, J= 11.0), 7.72 (d, 1H, J= 11.0),
77617 40211525 05 g g 1 e s (12 me
1211 niRLGHR: adiQimin (otetivadd {11R34MNigdiverzoigacitt 0 mmol) in acetonitrile (2

exo-8-(4-cyanonaphthalen-1-yl)-8-azabic 3.211qct-3-yl.ester .
A SO Pl T S8R s igp e v
adtewsMercbo! noimt andpedititoeddfetB4B GBY(B56R my), Wdemifia hrganic layer was
tripl ' -Ni zgic.acid. (1.3 L
B e b A U PR P A O o resiuc oy
widiat el PolEm i ghom Ao SRR A dlitios ay Bhhaamdoeehefotbybacstissnimed »-heptane
thesmixjurshebyes e UMRINBI(E0mLdand sat. ag. NaHCO3 (150

mL). The aqueous phase was extracted with additional diethylether (200

mL), n-hid5the (3B0 ™10 Wathabdaeiaieedepimsinba dther Xt o [M+H]
theresuting solutiqmwaseassethieuaibanahohsilics Sheditien, 7= 5.0, Arm,

caompaund cr}/stallized upon standing as long yellow needles which were
cOilke e 1H, /= 8.0, Ar-H), 7.78 (d, TH, J= 8.0, Ar-H), 7.70-7.55 (m, 2H, Ar-H), 6.92 (d.
IH, J = 8.0, Ar-H), 4.28-4.16 (m, 2H, Tr-H), 2.62 (s, 2H, CH,CN), 2.48-2.01 (1o, 8H, Tr-

H),

4-(3-endo-Hydroxy-3-exo-{[2-(1H-imidazo}-4yl)ethylamino] methyl}-§-
azabicyclo[3.2.1}oct-8-yl)naphthalene-1-carbonitrile {183AF23-298).

[3370] A solution of histamine (192 mg, 1.72 mmol) in methanol (I mL) was
added to a solution of 183AF16-294 (50 mg, 0.17 mmol) in THF (1 mL). Afier 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 titie
compound (32 mg, 47%).
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by filtration and then dried in vacuo to afford the desired product (425 mg,
50 %). -90 WO 2005/115361 PCT/US2005/017143 [0379] Rf = 0.42

CH2CI2). LCMS m/z 428 [M+H]+. 'H-NMR (CDC13, 300
W%.é‘%l%?é%s‘(?n, 6H), 7.78 (d, 1H, J= 7.5), 7.70(-7.55 (in, 2H),%’%??ﬂﬁ"b‘im

7._5), 5.53 (m, 11-1), 4.12 (br s, 211), 2.41-1.88 (m, 8H). HPLC tR = 6.0
min (method Il1).

(3OO, 5-20 B YOS RS SRS 3 A% Bl HPLC
gﬁ?ﬁﬁ@%ﬁg}lo@gﬁm 159JP66C (280 mg, 0.65 mmol), 2 M LiOH (30 mL)

nd tetra ydrofuran (30 mL) were stirred overnight at rt, extracted with
dichloromethane (3 x 100 mL), dried over Na2S0O4, filtered and

Qg@Q@ﬂ}%@iﬁhL&yya?u&ﬁoTﬂetmmemgmmﬁa@cm{azadumsm}maphthalene-1-
chromatogra eluting with a gradient of 0-50% ethyl acetate in n-
I‘f@b‘f&ﬂgf% éﬁ)@gﬁﬁéﬁﬁggébmpound (162 mg, 89%) as an off-white solid.

[1038 1]Mﬁg%q)521l f%%mgmtmfmhﬁm@d&@fnm_@iﬂ@ﬁwikmmhﬂﬂ (1 mL) was
- , M _ ] )
PR IPOBHS 04 TH R ) oL SR gaT 18 (i Bhy. A%

1. 380 BBring, 2 ) theR bR B e pEgTREed) with saturated sodium bicarbonate
4-(3-exo-Methaxy-8-azabi Qi .
ngfgﬁsap?%%%a?%% isyclol3 Rl logt %ﬁﬁﬁﬂﬁtﬂéﬂ@@&ﬂﬁﬁf@@me and water.

_ 9JP68F6 (34 mg, 0.12 mmol), sodium hydride
(506 08emiy, Oexe’ miasolyafedotBrhetfe $35GYD SR HRbIf hary fitered and

ﬁ%ﬁ%@%&%&%&g{ﬁ&ﬁﬂ%@hﬂﬁf%@ﬁ@ @ﬁm@f@pr@eoamﬁa@mmgmphy,
AT J ct was guenche t 0. .
o e T By T G0 NS e o
%g}gg})%ﬁq%’j%%gtr@;h%?e compounhd (26 mg, 73 %) as an off-white solid.

= V. ety tate/n- 1), LC ! +
NMR (dBE38, sél’?f N H@)%% %?%%%%%%%ﬁ%@%gg?sﬂﬁ fg\?gﬁ%\%%}mmﬁﬂﬂl ‘
gﬁ:\%@ﬁﬁ%}zﬁgg, Ezﬁe&aagdml I NANERB)CDAR, 300 MEF 8563 (Bn(dLidl. 338.0, Ar-H),

! R , . =4. i |

(92 =-€§a66r%&%ﬁ§ﬁ§nﬁhgy%iéiﬁeg-‘g’?é%g kt;ﬂ%?éyc‘%gr%né’tﬁ’eﬁg}n’ o811

(1590P 2460, [086H), 1409ah004 (uctBhphtbalaie ((0PFg CBleAhmol 20 (5 3
L@%Fﬁébgﬁ 3’%‘3?%'(%?%,@?9{5‘)5:0% 95 Enmolrwererheated 166G Aar o).

a
d Sin"a aled v : e crudeproduct was concentrated in vacuo and
purified by preparative TLC (ethyl acetate/n- heptane 1:3, 3 x eluted) to :

aq%go%%—ggfygpﬁﬂﬁﬂﬁ%ga%ﬁ%l&zn%éﬁﬁ@sﬁt@ﬂey\fﬁﬂf&rseﬂibri&land 6-bromo-4
pyrrolidin—l-yinaphthaiene—lmcarbonitrile, hydrochloride (159JP(}2~X3).

[0374] 1-Cyano-4-fluoronaphthalene (360 mg, 2.1 mmol) and bromine (1.5 mL)
were heated to 60 °C for 1 h in a sealed vial. After cooling to 1t, the reaction mixfure 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 concentraied 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 off-white solid. The product was converted to the corresponding hydrochloride salt as

described gbove.

-89 -



WO 2005/115361 PCT/US2005/017143 [0385] Rf = 0.42 (ethyl
acetate/n-heptane 1:1). LCMS mhz 281 [M+H]+. 'H- NMR (CDC13, 300

wi kP &e8-8.08 (m, 211), 7.68 (d, Ill, J= 8.2), 7.60-7.41 (e el2065/687143
(d, 1H, J=8.2), 4.58 (t, IH, J=5.8), 4.05 (m, 1H), 3.55 (s, 3H), 3.22 (m,
1H), 2.42- 1.88 (m, 4H). HPLC tR = 4.0 min (method III).

4-(8-Azabicyclo[3.2.1]oct-2-en-8-yl)n alene:1-carbanijtril

(1500PBB78%). [0he5] %Qa&ﬁ@ﬁ%%?dée% HE, %@4@%0‘ rE-NMR (CDCE, 300
dighloromgthane (BRb Mg dMamasioRd N rergHN. e did)etids(fexadel, J = 3.2),
(11.28 mL) in dichloromethane (100.mL) at -60,.C he ting

Tk ol 14003 0 48 tiid ST e TRt I 10,0y 799 @
aylekag at-a 1a® snahatde mpiatiive did, b6 e Xt éeddd @ CSHNhé TeHttioh.0), 6.72 (d,

en k t -50.C.for.d h be ling t: di - »

8 RO T 7 ooy SO L D, BBLC 1y = 5.5 i

wanhdd EIpvernight. The volatiles were removed in vacuo, the residue
extracted with ethyl acetate (3 x 300 mL), the combined ethyl acetate
layers washed with water (500 mL), and the organic phases were dried

AréS-doaimireldifidec-Rrdipaphsbrdarcbrsathen s ind 8 TESY ddhization
from etwaﬁ agetate gaye AN -aff-whirnselid ik wasditteradooff, Ietetramethylene-

mother liquor was concentrated in vacuo and preparative T ethyl

SR TRETAS (25 55 DB R forsbh i g 1970, 24,
03/@44,2@) J\?N-@ﬁ]sﬁﬁr&ﬁm@m&ﬁh{@m Rfs 0.5 tofthit)ilaronatibane)s bl $ere heated
m/z 261 [M+H]+. 'H-NMR (CDC13, 300 MHz) S 8.15 (d,.1H,.J= 7.0), .
039 35 (1 M, EISSRECTIOEt 0 RSO Y BT i e
(m(:.eaafe (ﬁ@@fl(@rmw)?ha.é&nblj&ea(mﬁﬁifa 1&5%&@@% m:idilﬁnestﬁﬁnie),lﬂ)tered and
4-(8-Azabicyclo[3.2.1]oct-8-yl)naphthalene-1-car itr] 73EBAG4D).
[Gﬁé‘éﬁnﬁtg‘é(ﬂ uH’fEﬁ’i‘%f %‘)‘}&QK@SE’ WBEGTS t?n?“rrar; O‘fﬁl% ]BME}E%U%% Ane © cuted)
1a¥o¢B ot eatitht cyalpthendfid (bgyil) Wassadefi-sddlivsnlsyanoborohydride

(226 m mmaqJ) a - uffoni i n e1(4s ,

the reagt?grﬁ as E{Trrweggg? 1@0%?? ' #%?fr%g&oﬁ%ﬁ?t{heﬁr?a%d@ﬁth 300

witiwalet BindleXHadted tfed Atheb With/cydibhdxaAk:7 Fhérey2iBhédhng, T, /=
SOl wasashed ics Wil yiaterdtied, ovef spdiimauate fitered

and evapor give a crude product, which was purified by silica gel
column chromatography using heptane/ethyl acetate (8:2) as the eluent,

10,08 W AERA OAR RS - wRlidh AP 4 e A9 %)) PR ZINR/(1 15619 B-y1 ester
ngg{}%ggg?/017143

[0378]  Diisopropylazodicarboxylate (1.62 g, 8.0 mmol) was added over 10 min
to a solution of 154BG31 (556.7 mg, 2.0 mmol), triphenylphosphine (2.098 g, 8.0 mmol)
and 4-nitrobenzoic acid (1.34 g, 8.0 mmol) in THF (15 mL) under argon atmosphere at 0
°C, The reaction was stirred overnight at rt, then additional 3 h at 40 °C before partitioning
the mixture between diethylether (150 mL) and sat. ag. 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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[03891 LCMS nn/z 263 [M+H]. 'H-NMR (CDC13, 300 MHz) S 8.28 (d, J=
8.3, 11-1), 8.18 (d, J= 8.9, 1H), 7.75 (d, J= 8.1, 1H), 7.71-7.61 (m, 1H),

W7.618-7.516§ln, 1H), 6.90 (d, J = 8.1, 1H), 4.28-4.02 (m, 211)9‘1225;185?]]0%@43
MY 939! 58 (m, 6H). 13C-NMR (CDCI3, 75 MHz) 153.6, 134.7, 133.9,
128.5, 128.0, 126.1, 126.0, 125.9, 119.4, 111.0, 101.9, 61.6, 32.6, 27.5,

17.5. [0390] Alternatively, the title compound was also obtaingd using the
followini§3pedcedBye= @A%a(&&zabps}z,gﬂ&taﬁ@ 428 G811 Rdibh (CDCL, 300

lpanedlupsanaprifalens (4090, 025l ad@yidies(@3dnLl, 7 =7.5),

were ‘heated overnight at 100 C, concentrated in vacua and the residue

pubdi ok D égaréivie FDC2lichidBmetRRANET B S T8 &) min AnsiepthED-

title compound (1.8 mg, 4.0 %) as a yellow oil. Acrylic acid
endo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-y| ester
(mmgf;lm&smmﬁéél%%ﬂﬁw&ﬁ‘aﬂm@ﬁﬁﬁ?ﬁ&*(ﬂ%ﬁm“m-
14.4 mmgizdp dichioresaetharen (4@ gl eerengnoled o -RD €t (30 ml) and
3-chloropropionyl chlpride (1.37 g, 10.8.mmal) in dichlorometh m
S ST ) R TLACHET 0k et o i g oroane (3 x
ovennighy. RreitoaingSfaheieaetiandnixturatttl oeretny Rsottdudnes purified
300 mL) and.water (300 mL),.drying, of the .compi ferTall=Nela fate in n-
S o AT EH ARG BT bt b Sl n
cheppoiant (P0tmgitkCespasnd yélones8Ath)esapatinigrolidDCI3, 300

MHzZ) 8 8.20,(d, 2H. 1 = 9.4)_7.81 . 7207 BN 2 B IR T L
d, 1H, ﬁ;?g’xj) 6.?&%(?‘%1%},??1 .15(%%%%), A%smlii}n?}m), 5.38 (m. 1 ]

. 1H),
ANBRO(GDEH) 326 MB075(h281)L By #Bliein A%y (Sriifiohic &dibl T A5 (m, 2H),

enda-g;(4;¢yano len-Lh)-8-azabicyelof3i?. Linch 3y/(esStem), HPLC & = 3.2
fu@ri%grgC%é%(I%SgJP%%gg)??o 9’(%%%3%78?60 %’105§I .2 mmol) atnd pyr)rolidine &

(2 (rwwBredHdated 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 a?({;ye ofﬂgl

e e T e T R R
the corrggganding furrasate Galt g dederibetol) cediv@3ipaide (50%, 9 mg, 0.18

AP0 BB RS o 1) i
(GROGI3 2200 pibz)a5 M 17 (ehr2H4, H=Th8)rEdeSofdsudd whs §uencheby. arethancl (10
(nx.]r'if)l,_lc):bncentrated in vacuo. Purification by preparative TLC (ethyl acetate/n-heptane 1:4, 3
x eluted) afforded the title compound (26 mg, 73 %) as an off-white solid.
{0383} R, = 0.34 (ethyl acetate/n-heptane 1:1). LCMS mtz 293 [M+H]". "H-
NMR (CDCls, 300 MHz) & 8.28-8.09 (m, 2H), 7.66 (d, 1H, J = 8.8), 7.61-7.42 (m, 2H),
6.82 (4, 1H, J=8.8), 4.12 (m, 2H), 3.63 (m, 1H), 3.32 (s, 3H), 2.17-1.64 (m, 8H). HPLC
= 4.6 min (method III).

(S)}-1-(4-Cyanonaphthalen-1-yhpyrrolidine-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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6.81 (d, 1H, J =8.1), 5.20 (t, 1H, J = 5.2), 4.05 (br s, 2H), 3.38 (m, 1H),
2.80 (m, 1H), 2.65-2.40 (m, 8H), 2.20-1.82 (m, 9H). HPLC tR = 3.2 min
method P. 3-Imidazol-1-yl-propionic acid
qu‘éiﬁdyanonaphthalen 1-yl)-8- azabicyclo[3.2.1]oct-3- Q}'céré?g%mymnu
fumarate (159JP83A). [0395] 159JP79 (70 mg, 0.22 mmol), imidazole
(200 mg, 2.94 mmol) and 1- methyl-2-pyrrolidinone (0.5 mL) were placed
in a seaj@BsByrex R(}'&F AP hedited asagy nrhirenantel kradid® it 280 BMAH]. 'H-

L%m Jhesen rg'g%{)’g Wg‘%orﬁaﬂf oneg iﬁé"g%er} 3@%""?%@‘?4(12 (m, 2H),

aan Wate e combiried organ é phases driéd over
filtﬁe]‘éddamﬁ e et oTEdin S8b0T e reBlReSiis pHified@2om, 1H), 2.42-

1%tl %%APS teQIj/g%%o(gﬁgﬂ%QW 1:4, 5 x eluted) to afford the

t|t e c mpoun mg, 55 %) as a thick oil. The product was converted to
the correspondlng fumarate salt as described above. [0396] Rf = 0.32

(digil i
ptammpbons i) i as e asls

7.02-6.88380) 2H) féka@iﬁ 93&6?157?2“(%9 P‘&C@j%@ﬁthﬂ%g%lmm was

6a41)de41 %%@r afgodth Sdduttiditbodidd Q). 2B 78I 7O cﬁﬂﬂ&d}na}fhﬁé@ﬁ)(m} at —60
2.29 (t, 1H

J=28.0), 1.95-1.80 (m HPLC tR = 3.
o oy iR PSR A AELLA LAy AR EEHGH ARG ane (100 mL)
azphigyelal 312 ot 3- M e statp dmasatr M%&B&'&A)sdf?@mér ﬁ&f@@o&r@mhen kept
was carried out as in 159JP83, startlnl%wnh 159JP79 (184 m

mithoR0aita 0sihd: ByfaroteqtiateRa o imicdsing fsthrdiming i 5331L, 2163 mmol)
CQIBHRAY Qﬁ’d(ﬁﬁom% 3096) A% chGolressieik: therpiaduthwasierryerted tamoved in

the corresponding fumarate salt as described above. [03981 Rf
(cHERIGrORTetraEREEsRIcd 3T, Teshacenl 46f[ﬁﬁﬁﬁff)H£m W?&‘B‘é"f&y‘ acetato
3067 sheB. Rﬁtlﬁmra%lﬂﬁ 021 (d addtthdoRd)icHhsked. dbréndridtHpver88diahm sulfate,
6.21 (t, 1 1 J=5.0 J=6.6 .
4% (8? ?@Fffm 5%21 ?d]j]i]’ Wc)z)é) 6;5%’&%2?[ étuir't_'fm%hl 6?/]9 80 't_ét%ﬁﬁve off-white
HRIIE thhizk yGamiiitéraé thiothd ymother liquor was concentrated in vacuo and preparative

(LERORA SAON0 S0 G261 BT LI AMO T 13 (50 P (6 me 00490

156 AF08-2hitg58dmg, 2 mmol) in THE (20 mL) under argon atmosphere

at-78 C §§7 ddeg nglﬁﬂﬁﬁmmﬁé imethyisiyhamid *mﬁ»ﬂm (CDClL,
mmol, 1 HF). After3 min at -78 C, iodomethane (2.0 mL) w

a&@@é\@&é}518rﬁﬁw(daﬁgtle(@rééb;tu%ﬂ%%élaﬁmw@é)t&% ﬂéﬂt%ve?ﬁnbrﬂ% (m, 1H),
Pargtioningeof thesrgaction mbdyre 11), 2.40-1.90 (m, 6H). HPLC fx = 5.4 min (method

D),

4-(8-Azabicyelo[3.2.1]oct-8-y)naphthalene-1~carbonitrile (173FBA64b).

[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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between ethyl acetate (2 x 500 mL) and water (500 mL), drying of the
combined organic phases over Na2S04, filtration, removing of volatiles in

vacuo and purification by preparative TLC (ethyl acetate/n- :

we 3Pﬂ?éld)q3é?£orded the title compound (115 mg, 20 %) as a ﬁ{({%’%ﬁn&s@ﬁagﬁs
Rr.= 0.55 (ethyl acetate/n-heptane 1:1). LCMS nt/z 291 [M+H]+. 'H- NMR
(CDC13, 300 MHz) S 8.25-8.10 (m, 211), 7.71 (d, 1H, J= 8.0), 7.65-7.50
(m, 2H) 10882 (d, LAMS=28) 28331 1HI-NMR (6 DH), 2008428 48 /= 8.3,
& 237% @it Hekm 313), 2N 2 €, Ay 505 64, BHivs, 6:8)- 184k, 1), 6.90

tR ='4.3'min’ (methdd Il?j. .
4{p-Mattyl-8 i BRabiefclcld. 11 38D s 3/ Bdrd piane il dafbdmiilgs 6H)- ~C-NMR
(120874914011 58I P8d«(1i5 mo1 Fk40 mmol) maddt, 126.0, 125.9, 119.4, 111.0,

p-toluenesulfonhydrazide (90 mg, 0.48 mmol) in absolute ethanol (1.0

ngl\r\?eFé &M&%éemréht and the resulting white precipitate was

filtered qifagied invrenumad dededetootnpiRhnbniainisg seadited using the following
cyanoborohydride (10 ,1.60m . N,N-dignethylformamide (2.0 mL,

T 0 DA e R AT i Aty TS AT pcialene
mids The rasuliingsehdipyridias (heated) atetd B@tédraaight poufddintooncentrated
water (200 mL), extracted with ethyl acetate (2 1] ver

A T B P oD B B e A RSB AIETS  clued) 1
(etfipké det atidsrdveprand (1.8 nExddditod) oyaffiord atle titte compound (25.3

mg, 22 %) as thick oil. [0402] J = 0.70 (ethyl acetate/n-heptane, 1:1).

LCMS nz/z 277 [M+H]'". 1H- NMR (CDC13, 300 MHz) 8 8.16 (d, 1H, J=

8.8%r8iB9 (chelH, Jengof-ERyuousnbinigo) -ed-mayqyplopdiy. goast- oyl ester
1}]_(‘}591‘]79391), 4.02 (m, 111), 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, lll, J=6.8). HPLC tR = 6.2 )
min (med9881). 41F4RGEIR@Y R 32 THEHY ARk FERYARECld {3 £} 44 mmol) in

oGS pARIARI¢BE TopHhenithladdl RO.IRD2A)an®5 \ R PG bhSBEIoride (1.37 g,
PCT/US2005/017143 [0403] To 183AF16-2Q£é6188 mg,. Q.65 mmoléén .
THE§zomal) thdishitsre BSOS HPs78E0 Q¥ Ardpwite Affuéhe reaction was

pharyih o 48:56 Mleve:-SoHmPeatitohind oY thexanthaniktite beactdnethyl acetate

was allowed.to warm to rt.qyernight. The reaction was quenched. with sat.
A P B G oy RGBS 00 RS- B NSO
ovehrdtiaR Stivkcfiltaded afwbboikecntrated iffvatrdohP ttificatigibyd (920 mg, 40 %) as
pr%?gﬁ%’g‘b/e 'I?éC (ethyl acetate/n-heptane 1:4, 4 x eluted) afforded the title
co poundsz? 2 mg, 56 %) as a yellow

(03921 H-NMR (CDCls, 300 MHz) & 8.20 (d, 2H, J = 9.4), 7.81 (d, 1H, 9.4),

7.72-7.55 (m, 2H), 6.92 (4, 1H, J = 9.4), 6.45 (m, 1H,), 6.18 (m, 1H), 5.81 (m, 1H), 5.38
(m, 1H), 4.18 (br s, 2H), 2.62-2.07 (m, 8H).

3-Pyrrolidin-1-yl-propionic acid endo-8-(4-cyanonaphihalen-1-yl)-8-
azabicyclo[3.2.1]oct-3-yl ester, fumarate (159JP82K6). '
[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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solid. [0404] Rf = 0.48 (ethyl acetate/n-heptane 1:1). LCMS m/z 369
[M+H]+. 'H- NMR (CDC13, 300 MHz) S 8.32 (d, 1H, J=8.6), 7.81 (m, 3H),

7.52-7.28 (m, 6H), 6.97 (d, 1H, J=7.8), 4.21 (in, 211) 2.81 2 64
Wfb?“&?’éh‘)"’,ﬁ(b.so-z.ll (m, 411), 1.52 (d, 2H, J = 9.7). HPLC {g&;ﬁﬁ%@%@m

(method I11).
8-(4-Cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-2-ene-2-carboxylic acid _,
methyl B84 (15RP98aY. (dabsomethane/MeOH, 10:1). LCMS m/z 404 [MAH]". "H-

8:Azabi 3 - ' ' ter _
S A G A T 0 0
16c8biib-4HflorohapHtaaléhd T2 30nie?)1 885nibic) HAH Pyidire %ﬂb t§ (m, 1H),

weps hepied torhlo S510k2 @amﬁ@ﬂagmg@g@tﬁ%maay@me residue

was purified by preparative TLC (ethyl acetate/n-heptane 1:4, 5 x eluted)
to afford the title compound (25 mg, 6 %) as a colorless oil. [0406] Rf =

O AP aibybersiaiespdariane, 1:1) aefdMS na/z ki Mild]ty sblodpHhalen-1-y1)-8-
(CDC13, 300 MHz) 8.13-8.05£§m, 211), Zs% gﬁ, J=8.0),7.61-7.48 (m,
2ppakicaslqd A Host Bl pskesd ipatpte JL %‘% A3 (t, 1H, J= 6.0), 3.78 (s,
(3H), i-%ﬁ)%l]_ﬂlgs@?z%mm;ﬂg, E.%;sﬁilnﬁalx;ﬁmmxomzqmngm,%5mnol) and 1-
m, : =4, n etho g . o
A B BHETHRAER o A at ey TaEd I o Sebled PSS ang ppaied nder
meibydveste BRI AR0E0B} 159HRIBIE: (t2cnvy, BiBBBnwaDDadithned between
palladium (10 mg, 10 wt. % on activated carbon).in h )
Wgt#é'qsﬁﬁ%%efé? g di;ysrg% taﬁlr?d‘g?c[ﬁiig%g%%maltrrlnos% ereC ?%%%%%%&Thhgver 'NazSOa,,
sudpeasion vias siteredrtmovehia padof Delitesiduncastiarelisd byapgparative TLC
aTﬁ@gﬂﬁ@ﬂ%@%ﬁfﬁﬁq%\éeXTéiﬁe‘%tﬁyla%?ﬁaﬁ%Qi@@9&%1141&1(ﬁ% Xng, 55 %) as a
a*or edt

elute e title compound (5.0 mg, 42 %) as a colorless oil. -96

W E0E5/ 116 BB IRCTAY SZTOEBRI 17 Thescrorrspreing dusarei§alt as described above.

acetate/gﬂgg fanerl:1) o 56 Wi AéZoain My kborH: NMR(SRCAS, AO0[M+HT™. 'H-
MHz) 6 .12%n, oH), 7.69 (d, 1H, J= 8.0), 7.62-7.45 (m, 2H), 6,88 (d. 1H
3 NR (G500 M) Gs3(hS. (1125 4 5B 318Y GlobHnd 1 &2 7180 48 (. 2H),

gm(/’.zdzﬁlég#d’n{&}%ﬁ ?’?%@gﬁ’(mft%?% Hlli]?. (t, 1H, J=5.2), 422 (t, 2H, J = 6.4), 4.00 (br
-(£- roxyme -0-aZabICYyCIO |o.2.
och 212 Bl tabRthber L 2aobrie: FEB0 FHSet3EERodRr ARl 7 = 80

alurnugy g ey, (8 Mg, © D84nnmnditiadiEhylether (1.0

3-Pyrazol-1-yl-propionic acid endo-8-(4-cyano-naphthalen-1-yi)-8-
azabicyclo]3.2.1]oct-3~yl ester, fumarate (159JP85A).

[0397] This reaction was carried out as in 159JP83, starting with 159JP79 {184
mg, 0.57 mmol) and using pyrazole instead of imidazole to afford the title compound (88
mg, 39%) as a colorless oil. The product was converted to the corresponding fumarate salt
as described above.

[0398] Ry= 0.41 (dichloromethane/MeOH, 10:1). LCMS m/z 401 [M+H]+. 'H-
NMR (CDCls, 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 (¢, 1H, J=2.1), 531 (t, 1H, J=5.0), 449 (1, 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 ILI).

4-(2-Methy}-3-0x0-8-azabicyclo[3.2.1}ect-8-ynaphthalene-1-carbonitrile (159JP84).
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mL) under argon atmosphere at 0 C was added dropwise 159SP95C (7.2

mg, 0.023 mmol) in diethylether (1.0 mL). After stirring at O C for 0.5 h,

thezzor%aclztlon mixture was quenched with 2 M aq. NaOH (1 r?n}7 5?&59 é?qm
"8 Ill 318 by addlng 2 M hydrochloric acid, extracted with ethyl acetate

100 mL), dried over Na2S0O4, filtered and concentrated in vacuo.

Purification by preparative TLC (ethyl acetate/n-heptane 1:3, 3 x eluted)
affordedif3@%tle compBURI 228 mi§543m8) a?sxartmaklaanéﬁl@PFsﬁL)o@gef argon

(eiyhagriatein %P@%]a&ée&%mézﬁ%&%ﬂl}mﬁ MM? ﬁ@@ 6 mL, 2.6

300 MHz) S 8.11 (m, 2H), 7.64 (d 7.9), 7.60-7.44 (m,
1 el Y THTHr & Rer30 a1 am74 £, indongpihano(d)0 62 w&smd ver 1 min

6 Q %%Jre{a%tﬁﬂ_t)vag @o&rg&&%aﬁlﬁl)m@?é&ﬂﬁﬁﬁt%%m Mé Weaction mixture
(1R,2R,3S,5S)-3-Benzoyloxy @éﬂ)ycyanona hthalen 1%)% azabicyclo[3.2

1?@8@%@18@%&%@&@@ redfurieTd59P o) fuang pAthsRbaped organic

pr tocql by Walicsand Buehwaldcheiaheordetliesl 9 7vadls and purification by
6359-6362), 1-bromo-4-cyanonaphthalene (124 m%j if% mol, Calanak

Op@pgam@g[ﬂegt(@%age@ﬁ s A NS )tztie compound (115
nQﬂgOQ,alﬁg 44 8%hk6g 00,64 mmol), Pd2(dba)3 (23.8 mg, 0.026 mmol),

rac-BIN 4.7 ) and.c SIU car 1

mmol) W ace an aé)%agg%{ﬂ us?]et%t \ﬁa enqe ?ﬁ%wé@%g dgﬁ HJH-

am(@%naﬁmm waszsmrau (end3f)aryoh @niéspherd.ar, T165C.50 (m, 2H),
crud ntra i C [

6:%2 %EiJegTL? th%)'/ eta t(arfeﬁfgzt P utegﬁ %é%gtﬁg %d =
cdmpﬁﬂuhﬂmﬁ fng, 29 %ﬁéictaﬁlﬁulf E@&BZ]%M}Q& 4cthyin (method III).
acetate/n-heptane 1:1). LCMS tnlz 441 [M+H]+. 'H- NNIR (CDC13, 300
MHz) 6 8.32 (d, 1H, J=8.2), 8.19 (d, 1H, J= 7.7), 8.11 (m, 2H), 7.77 (d,
1H;O=Methylr8razahiey cla[ SH) | &:08-y@neph thelgy 1 :adb anitnile) (15 P ETA).

1H, J -9 %200153@31{58%6@&?5%/ B20R(081Y 143 B-BnArQuithylidlide (90 me,
39 (m, 111), 3.15 (dt, 1H, J= 11.8, 2.0), 2.42 (m, 1H§

2 g}ﬂé l}}gl?iﬁ 1lzf|aiasq.l1lﬁgeﬂ%pp £l rﬁ}ﬁ)(ﬁﬁ%rﬁ‘]é‘?:ﬂﬂﬂed ovenught and the resulting white
(1&&%13@@5%54{&&%@@&}/ eriaudrexymprshyh8-azakicyela (3431 1cbaein8ng sodium

e NIERT v
hmﬁﬂd@;(ﬂnﬁm@uﬂiﬁﬂﬁ o (tp Im@ry’mll ethidatxané300mil) )aflBeGesnither solution was
O A IO L A e A MR IS e
exzctat )ywithedi chiardindibanitered, concentrated in vacuo and punﬁeé by preparative
TLC (ethyl acetate/n-heptane 1:5, 5 x eluted) to afford the title compound (25.3 mg, 22 %)
as thick oil.
[0402] Ry = 0.70 (ethyl acetate/n-heptane, 1:1). LCMS m/z 277 [M+H]". 'H-
NMR (CDCl;, 300 MHz) & 8.16 (d, 1H, J=8.0), 8.09 (d, 1H, J=8.2), 7.67 (d, 1H, J =
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 (¢, 1H, J=6.8). HPLC 1 = 6.2
min (method IT).

4-(3-exo-Benzyl-3-endo-hydroxy-8-azabicyclo[3.2.1]oct-8-y)naphthalene-1-
carbonitrile (159JP92A).
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(3 x 100 mL), dried over Na2S04, filtered and concentrated in vacuo.
Purification by preparative TLC (dichloromethane/MeOH 10:1, 3 x eluted)

afforded the title compound (3.4 mg, 48 %) as a thick 0|I [O?\fiﬁige 3 -
YRR thane/MeOH 1.0:1). LCMS m/z 309 [M+H]'. (ob[ouke)

300 MHz) 8 8.12 (m, 2H), 7.69 (d, 1H, J= 8.0), 7.65-7.48 (in, 2H), 6.83 (d,
1H, J=8.0), 4.32 (m, 1H), 4.25 (m, lH), 4.13 (d, 1H, J=6.4), 3.98 (br s,
1H), 3.8[D408, 1Hrq1:1$1mﬁgm4582 Gﬂg(rﬁ BH)1090m BN R EIL) under argon

HPLC t 2,5 mip(method ll in

en%%’%re%tan{ognacérwﬁal%n ]‘.A)l ?— - @1 gllél]}:x](gct-g- N0 & mmol 1.5 M

dhswmpwmmpmmqawmwmm@ BYPSBEUBADerrepctiopzpas quenched
g %')swa Fgfgé %ﬁ?f%%ﬂ&@& With dMERSHGHIND &VRPRIRIEE) Qiried over

dryness an disso hloromethane (2 mL) under argon

aiﬁae%@hefétezetwm%ém@@éﬁéOMOWogﬁﬁéﬁﬁﬁﬂd% Espngye TLC (ethyl
L83 1@ dispqlvgd i dighlaramethane ddmlaantsadeedtuthes a yellow

solution. N Dusopropylamlne (34 L, 0.24 mmol) was added and the
nfi%éidre cooled to 0 C. 1H-Tetrazole (3% in acetonitrile, 550 L, 0.24 mmol)

was addegpand the cealing Wﬁ@l@mateﬂzrﬂ'dﬁﬁafﬁacﬂqn LOMBIrRAVAasY [M+H]". 'H-

stirred at it for 2.5 hours and diluted with e etate

BT CHAG v 0e A ottt Ph b it LA e GED: 697 (&
mix) followed by the, agdditor ¢h TMypE 6 (BethgtaNneota. make, dife 1R (d, 2H, J
mixture was kept t?allne The é?,%lstlon was dried over Na2S04, filtered

and gz F&éﬁl to %g@% idue was purified by column

chromatography on silica gel eluting with a mixture of n-heptane/ethyl

R SRR 5w

(rettepfandletdflacetate/ TEA 59:39:2). 'H-NMR (CDCI3, 300 MHz) 6 8.16
(m, 2H, 85(% 7. 7§ @za%ﬂyt}laéé %fcwaeﬁ@§ g:ﬁ}bgrﬂﬂlfo‘raﬁh R@&lﬁrﬂks@ (225 mg,

Ar-H), 6. 1H,J=8.1 A (m, 1H, Tr-H),4.12 (m, 2H
3.54°3188 ¢ Daviys HeaMt éHetJaLfs& &R ime 08B (), éﬁ?ﬁf‘é@ma-cym*‘h

1%1?101’1) ﬁx@l@ﬂeﬁ(ﬁ(ﬁh% CHAA QH@ﬁ?ﬁH’ﬁ'& (1.0 mL) were heated to 110 °C for 2
endo-S-(4-cyanonaphthalen-1-yl)-8- azablcyclo[s 2.1]oct-3-yl

difleoBrapsy | spmsapRESp At (Y8 s RIS 755T0%L FjateBRITS (‘319 Rigp@atiye TLC (ethyl

mpalwasdisseived n.digtlerpmetiaaats fk)cothsosalltmrmegoler)tas a colorless
-25 C and tert-butyl hydroperoxide (70% in water, 88 L, 0.62 nnnol) was

d. The reaction mixture was allowed to stir for 5 min, then the cooling
bath  [0406] Ry = 0.49 (ethyl acetate/n-heptane, 1:1). LCMS m/z 319 [M+H]". 'B-

NMR (CDCls, 300 MHz) 8.13-8.05 (m, 2H), 7.66 (d, 1H, J= 8.0),7.61-7.48 (m, 2H), 6.78
(d, 1H, J=8.0), 4.58 (d, 1H, /= 5.8), 443 (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 #z = 4.8 min (method III).

8-(4-Cyanonaphthalen-1-yl)-8-azabicyclof3.2.1}octane-2-carboxylic acid methyl ester
(159JP97A).

[0407] 159TP95C (12 mg, 0.038 mmol) and paliadium (10 mg, 10 wt. % on
activated carbon) in methanol (10 mL) were stirred for 3 days at rt under hydrogen
atmosphere (balioon). 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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was removed. After 1 hour stirring the mixture was diluted with

dichloromethane (15 mL), washed with saturated sodium hydrogen

carbonate (10 mL), dried over sodium sulfate, filtered and evalg)grateg.
W E L roduct was purified by column chromatography%% 'Ciet g8+

eluting with ethyl acetate, to give the desired product (41.6 mg, 68 %).

[0418] Rf= 0.64 (ethyl acetate). LCMS m/z 495 [M=H]+. 1H-NMR (CDC13,

300 MHEYEB.16Rr 2H)] Tetaylchctttel=tgntyng . &4 \nT,AMS m&a3h, IM+H]". 'H-

1 Tard 1 Y v 3 0 . 2= ,(@@Ia . >
B Uk TS S A S e o I e o ese @
2, 1 278(d, ALZHI=16T8 464 4ra) L EICS &R detAjleth(p (m, 1H), 2.11-1.65 (m, TH).
endn-8-(4-c a@m@ -yl)-8-azabicyclo[3.2.1]oet-3-yl phosphate

(%ﬁ% )é[((?}%g% 65R%I§1 101 mg, 0.211 mmol) was co-evaporated

three times with toluene (5 mL), evaporated to dryness and dissolved in

di&%&i@&ﬁ%&?ﬂﬁ -3 ANASF RIGYN HERQSPRRLON APh idleRel1 Ckarbonitrile
0.19 mmol) was added, the reaction mixture cooled to -45 C and
IHEPEASEH3% in acetonitrile, 1.7 mL, 0.77 mmol) added. After 5 min the

mixture yeagayarmes fenfhandstinies foydtidor.3lingas. tiemcooleth tie@Fiether (1.0
C and tert- butylhydroperoxide (7Q % in water, 0.14 1) w

O PR TRETRR A o B GO, SR S P22 b 03 smo
coptinsed da-anothar. i Ak sERen@ixtore Rasy. dlilltee wilktion mixture was quenched
dichloromethane (15 mL), washed with ium hydro arbonate (10.
Y S QMU AT SLPB g B AP T SRR s, extated
prasuciimaspasiiad ky100hihy) disdnoatogiagl.ofilsiioh gel usientrated in vacuo.
methanollethyl acetate.(1:9) fol by pr HPLC. Thi :
B e R RS Dt s iyl
Ronipd oM rin iy Pacatathitiodill CMS m/z 440 [M+H]+. 1H-NMR

(CDC13, Hz) S 8,16:( C =1811) 1 &0 (ML ", 'H-
7.54 (in, ﬁ@l%.wss I}é, 1%5‘% é%%%ﬁ@lﬁ%féa%-}ﬂ%%,%ﬁ)?{%lg\mﬂ "
(MVIZER) (DRt 30HY Iz 6305, 11,66, 24 (0 (k) 1R 28-3.94 TiR0Aiyt (o, 2H), 6.93 (4,
2.07-1,934m, 2H), A= L0) Rt ~62). 321 (s,
enqcﬁ)’-&453(&%%?%a%ﬁﬁggzﬁlﬁ-@hiﬁigﬁ?o 3.2 12]%25&3(-); d?&%’gén 02,321 s
phidpRate-1165R1 211). jORRE) 22 65RE Bay GucthadyD: 103 mmol) and DBU

(18.5L, 0.123 mmol) in THE (2 mL) was stirred at rt for 5 hours. The
reaction mixture was diluted with dichloromethane (10 mL) and h 9 2
m{ﬁl@«%&%f{é@hﬁ@ﬁ@’my@?ﬁm@mw%i-a‘/d())a%ﬁd%gf’a@rﬁi Joctane-2-
dilpgesoRyHtaaoneagiceare (wesyepragted with ethyl acetate (5 x 10

[0411] Adapting a protocol by Wolfe and Buchwald (Tetrahedron Leit., 1997,
37, 6359-6362), I-bromo-4-cyanonaphtbalene (124 mg, 0.53 mmol, Cakmak O. et al,,
Collect. Czech. Chem. Commun. 2000, 63, 1791-1804), norcocaine (185 mg, 0.64 mmol),
Pdy(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+HT". 'H-
NMR (CDCls, 300 MHz) & 8.32 (d, 1H, J= 8.2), 8.19 (d, 1H, J=7.7), .11 (m, 2H), 7.77
(d, 1H, J=17.9), 7.72-7.45 (m, 5H), 6.91 (d, 1H, J = 8.0), 5.58 (m, 1H), 464 (d, 1H, /=
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mL). The combined organic layers were dried and evaporated. The

product was further purified by preparative HPLC, giving the title

com ound 20 mg, 50 %) as a white solid. [0422] LCMS m/ ﬁ[
PR D30, 300 MHz) 6 8.23 (d, IIl, J = 8.2), 8.05 (dﬁfﬁ% M"“ﬁ““

779(d 1H J=8.1), 7.66 (m, 1H), 7.57 (m, 1H), 7.03 (d, IH, J=8.1), 4.63

(m, IH), 412(m 2H), 369(1n 21- 133248234 m, 4H 2.25 (in, 1H§ 2.20

(n§;30H0),20 O3 OB XiR;63Hy, D8 18 BH.JH1. G) 1 BISE Btk 2-0) 242 (m, 1H),

endor-(4-gyananapbitealee-1.y hif-arabisyeiol3.2. 1]06t -3-yl phosphate
(165RL42). [042 ] 165RL31 (92 mg, 0.19 mmol) was co-evaporated three
times with toluene (5 mL), evaporated to dryness and dissolved in

di(iltgmmstbspe-(ﬁmtdwmﬁanh@mmy&tmn?pbemmewdmynmpisnnitrile
add mixture was cooled to -45 C
lf]é%ép 53} |?1n55§F d]l% Iﬁ@#ﬁ}ﬁl 0.70 mmol) was added. After
5 min th@mﬁ&lure \l\%‘:ﬂﬂ%@h@ gy, OsﬁilBem:fmi)liindqr doetbidetiter-Z50@namdvas added
tert- droperoxide (7 in wat 13m m o
A e? rhullr}]/ urgn %é\?vgs rgugﬁt ort ancrinsl} rrlng é@ec ntlnueggdgqnm at 0 °C
anaiheratebo unnmmmxmemasummwwummmmm@m&m@ 2 M NaOH

di d
Wﬂ? q ndﬂr\ﬁlﬂhso ¥ us ec{ ?(g?egﬁ bo@oﬁl 1 E;‘;EP I{I\{,’;lvg%gmaa\é |re d%qﬁjan}chloromathane

vapor e cru
pr@paréﬂ@enhlBLm;@ivmgnﬁr@iﬁ@mdﬂm@drﬂl@dosqql:@ramﬁ%y W@@M]Pul‘lﬁcatlon by

Lﬁ%"ﬁ 5869 Ma 1oro£9e9h\%9/r%98§1’11305§6§ Pty 00RO 48 compound

4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.110c¢t-3-yl dihydrogen
pHegbmated 3(¥EBREABYK[OA251 165RL42 (44 mg, 0,095 mmol) was

dissolveqogy JHE & mlo s$oaittTh-Bydinxide0uM o2 mirwes addas andur. 'H-

the reaction mlxture was stirred for 3 hours at it. The mixture was

eVilvBdfela Gl dHm M KBS idneBriTi6d B propardtite HPLCAfder2t), 6.83 (d,

buffer freg ¢9 nﬂﬂﬂ)gﬁ Mﬂ@ib%ﬁ@%ﬁ?mqmaomdﬂB@mg A8 B, 1H) 3.87 (dd,
[04261 LCMS m/z H-NMR (GD30D, 300 MHz) 6 8,26 (d 1

s e A B o R i B R A2 D £ o

1H), 7.04 (d, 1H, J=8.1), 4.61 (m, 1H), 4.12 (m, 2H), 2.58-2.48 (m, 21-1),
) B RS Messiypgpes sy N
phdispipatg(kabidbiigsphite (165RI.31).

[6415] 88PS33 (34.0 mg, 0.122 mmol) was co-evaporated three times with
toluene (5 mL} evaporated to dryness and dissolved in dichloromethane (2 mL) under
argon atmosphere. 2-Cyanoethyl tetraisopropylphosphoroamidite (55.2 mg, 0.183 mmol)
was dissolved in dichioromethane (2 mL) and added to the solution. N, N-Diisopropylamine
(34 uL, 0.24 mmol) was added and the mixture cooled to 0 °C. 1H-Tetrazole (3% in
acetonitrile, 550 uL, 0.24 mmol) was added and the cooling was removed. The reaction
mixture was stirred at 1t for 2.5 hours and diluted with ethy! acetate (10 mL). The solution
was washed with sal. sodium hydrogen carbonate solution (10 mL) followed by the
addition of 2 diops of triethylamine to make sure the mixture was kept alkaline. The
solution was dried over Na;SQ,, 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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[0427] 165RL31 (94 mg, 0.20 mmol) was co-evaporated three times with
toluene (4 mL), evaporated to dryness and dissolved in dichloromethane

5 mL) under argon atmosphere. A solution of phenol (17 . 1)
Wik 18 éf?é?l mL) was added, the reaction mixture cooled {%%Z%@zﬁ/gw +

1H-tetrazole (3% in acetonitrile, 2.1 mL, 0.70 mmol) was added. After 5
min the mixture was warmed to it and stirred for 1 hour. It was, then

cooled tH4ISIC arky rehBulythypleosibxidesPeREA W20, 15-HMR §PCls. 300
MRS, Y8 @edesk AREES Hi: e fXiure ?ﬁlbfﬂyg.%fsteéﬁ ﬂ%}?ﬁﬂﬁ'ﬂ?@ﬂ (m, 1H,

was continued for another” 1 hour. The mixture was diluted wit

dishiBo M8t idnaHi 8 ms.), wadhed dtisadtisdaitih lAiByeicarndhad-3.55 (m,
(lﬁg?] L) sariechaver seuiurmzsyifates filtered, apdheyanoradedafihg ergdeand 4.4, CH-
produ

ct was purified by column chromatography on silica gel using
nﬂ%)a}ie/ethyl acetate (1:9), giving the desired product (55.1 mg, 57 %).
[0428] Rp = 0.41 (n-heptane/ethyl acetate 1:9). LCMS m/z 488 [M+H]+.

'H- NMR (CDC13, 300 MHz) 6 8.19 (m, 2H), 7.74.(d, =8.1), 7.64 (i
12157 1), 7,39 (ﬁ#ﬁ‘%@é’??ﬁf‘%@aéﬁé}%é ?Jzza}é)‘.?j‘,‘iaﬁﬁ”“"t“:*‘y‘
(raidbh o viTad P DrpBLts AGSREB7)21-1), 2.88-2.69 (M, 2H), 2.61-2.44

(m, 2H), 2.32-1.92 . . .
Endo-8-é§§énoné%%§£a%%ﬁ%f§}ﬁ’- :ézzé%rf%;‘i} fgﬁiglsiL c}gte- ﬁld%%é%rypetham (5 mb).
hytleogdatiphosphdte (155RL4B) [e4asiilearipr(Bede 1§70 m1vaierol$8 pl, 0.62
Ql%ﬁr%g Qtdﬁegi %Q@%\Q’ﬁ{&uﬁgr@ imdHa {2 é%ﬂ-%o@ts%g f¥ndhe cooling bath

a
hours. The reaction mixture was diluted with ethyl -101 WO 2005/115361
PETIUS200S1 dfter UBowciniay {5 Myt wadHBdwHsdichierpmsibane (15 mL),

hygsagenerEbomaiaLp MM'E@(RE%@H@M@&W@@%@, QYRKISORIHRddium sulfate,
sulfate, filtered, evaporated and the residue purified by prrq%iarative HPLC

tofgieEethandueverrtietinbie g, 8B F8A SIS R pschromatography on
[Miitdltedd INMR (DI, 200N iz }iS8rEAR Mirtd pdodad. 8)1 8.0:F,(dS L),

552 i TS AT T A LI T cocs, o
ﬁl-}ﬂﬁﬁz&ﬁﬁ(ﬂﬁ (ﬁ’ch’)HX-IIB"‘Q(aiBI(HJ,Eﬂﬂﬂzl),%ém.%ﬁ,(m;l)ﬂ]sl)c; C(m, :nfi[) 6.88 (d, 1H, J =
ES R t -1-y1)-8-az .2.tlogt-3-

BRSO a8 A o Sr b O (e s 2:56:240
MEHL) 28 BRI (kb 45, R WA sraciEn HEGHvidsé s dlatiohakl ¥66RL 21 (54

mg, 0.20 mmol) and DIPEA (37 L, 0.21 mmol) in DMF (3.5 mL). After 1
hour of stirring the reaction mixture was brought to rt and allowed to react

ovkfaigneatiasier (201L) veadeniipisaguahthalennttivie-Erueigsgiol3.2.1Joct-3-y1
phosphate (165RL38).

[0419] 165RL31 (101 mg, 0.211 mmol) was co-evaporated three times with
toluene (5 mL), evaporated to dryness and dissolved in dichloromethane (5 mL) under
argon atmosphere. Abs. ethanol (11 pL. 0.19 mmol) was added, the reaction mixture cooled
to -45 °C and 1H-tetrazole (3% in acetonitrile, 1.7 mL, 0.77 munol) 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
mixtare 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 evaporaied. 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.

- 09 -



with ethyl acetate (3 x 20 mL). The combined organic layers were dried

over sodium sulfate, filtered and evaporated. The crude product was
urified by column chromatography on silica gel using ethyé

V‘g’c’&&‘{é}ﬁ%’ng (9:1) to give the desired compound (35 mg, %];%szrgilgyf“

Rf = 0.32 (ethyl acetate/MeOH 9:1). LCMS m/z 320 [M+H]+. 111-NMR

(CDC13, 300 MHz, diastereomers endo:exo 3:2) S 8.19 (m, 2H, Ar-H), .

7.72 (d{0420P= 8 R, =A048) (MEF iwth el dsotate);0F. SA4ME 212 4AQ-1f; 886 T-NMR

(m, 111, Ar- : .6 , 5eb3 4 4. 3

L I S S

7d, TH:H)= 2.0R 48d @00H2s435%4. GAOHEY), 4.12 (m. 2H), 2.79 (¢, 2H, J = 6.0}, 2.56-
>Chloro-N-[8; (4- apithalenslayl)-8-azabj [32.FL 7.0y

g%%%@ﬁproé?ﬁ%%rf? d@%ﬁi%ﬁgg 1[%%3?1% ?hf-ﬂl;, é?r% géﬁlr?a%vag %

synthesized in the same way as 165RL23 using 165RL21 (320 mg, 1.15

”im%lg 3_CMR&9§9@LQ§¥$QH£951%Q@Q-H 1824 Bieple BIRER (220 L, 1. Dk drogen
mmol 1

and DMF (10 nmiL). The crude product was purified by column
chhospieigrdsiliding ethyl acetate/MeOH (95:5) to give the title
compouipd 318 mesED. 18434 kRiz oS {eihybacaiat®/Bie QH.9515). L.OM Famol) in
m/z 368 [M+H]+. 1H-NMR (CDC13, 300 M}-lghdiastereomelrsmgnd%:esxg.luted with
3THIS @ 1% WhE1 SRR 37 3105, 3 oY BPC AR OF 6B T AT- 1),
7 B ($rorbathady (1), 118 atihwhdHedAvit) wa160 (i nfl.6 1 The QB N A G vBiter layer was
(m,.0.411, CONE), 4.52-4.34.(m, 111, Tr-H). 4.17 e -
I oA S O DSSUB LA (e ST L o e (91 10
2166}2 B (copibihelroepaide2Ryei85vere, Hrpdrand)evaporated. The product was further

N-[8:(4-eyanonaph y)-8: i o, . 4
o T e DD TR o G g ) o ¢ Vit ol
(165RL59¢2@435L£6&R&503(%5{M@?13.1%@8,(&@1pr%@ @§33 (& 1H. J

03 n Omiw 4%y, : weremtimgyl 03 (d, 1H,
acegtbiﬁi?%%%(gd’rg{?’ g:igg " for 2? %E?éﬁ?(gaﬁgr? ﬁig%?}r)e Waz dilull'?BJI (

d |
witr. &y KedetarelHb 3 Gndilashed (wﬁ%&%%%‘t%%@e(m 1H), 2.20

Or(ggqi_g)sgl_ggopg\(yqﬁl,dmg pygl@gﬁj’uyk%ﬁate, filtered and evaporated.
The’product was purified by column chromatography using ethyl
acetateiMeOH (9:1) to give the title compound (37 mg, 46 %) pure

Pregurk R if= 0.13 (eiid-3cataiemidaaiih Gdipn CiBSraimuclo[3.2.1Joct-3-y1

[M+H]+, 'H-NMR C13, 300 MHz, diastereomers endo:exo 3:2) S 8.78

(ﬁ?@?@h?ﬁ%@%ﬁsﬁé%my 8.17 (m, 2H), 7.72 (d, 1H, J= 8.0), 7.64 (m,

" 1H), 7.540423]LH), GBI, (93, )nmk, 521 3dufm]) 1iM)s 4orBvapnrRtqy, three times with

2'%?&%1&%2(gmmf)%®a}%b%aoté]d' 1? @}ngg)mgdotﬁﬁgféréﬂ% @b onttiagd: (5 mL) under
argon atmosphere. 3-Hydroxypropionnitrile (12 pL, 0.18 mmol) was added, the reaction
mixture was cooled to 45 °C and 1H-tetrazole (3% in acetonitrile, 2.1 mI., 0.70 mmol) was
added. After 5 min the mixture was brought to t, stirred for 1 hour, cooled to -25 °C and
tert-butylhydroperoxide (70 % in water, 0.13 mL, 0.88 mmol) was added. Afier 5 min the
‘mixture was brought to rt and stirring was continued for another 1 hour. The mixture was
dituted 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+HT".

- 100 -



N-[8-(4-Cyanonaphthalen-1-yl)-8-azabicyclo [3.2.1 ] oct-3-yl] -3-
diethylaminopropionamide, hydrochloride (165RL53). [0437] The title

compound (16 mg, 19 %) was synthesized in the same way as 165RL52
W&%ﬁgs%%ﬁe‘i_so (80 mg, 0.21 mmol), diethylamine (45 L, 0.44 HRgH~ 17143
potassium carbonate (60 mg, 0.44 mmol) and acetonitrile (6 mL). [0438]
Rf=0.15 (ethyl acetate/MeOH 9:1). LCMS m/z 405 [M+H]+. '"H-NMR
(ERDHB; @G Mbizaphssendnydr§-enticxio 32 Bogtody{n, ditgidyogers phosphate
( )8.17 (m, 2H), 7.72 (d, 1H, J = 8.0), 7.64 (m, 111), 7.54 (m, 1H),

6. 68%?';:,11){11), 4.52-4.34 (m, 1H), 4.15 (in, 2H), 2.92-2.48 (m, 17:I|-_I|71!“ .
2.46-2. 3488, 2H) 6FRBAZ. 78RS 7021 BEaRd D AiFRIV gy LY Ap ml). Sodium
Pﬁ;ﬁfé]%i@é’ .?]%%QtM?%QKX?d&%ﬂbM%Cti%n nﬁixture \xias (sjtirred for 3 hours at rt.
3.2.1]oct-3-yl]-3-(1H-imidazol-1- yl)propanamide hydrochloride .

(5SS By o 0833} FETRES L BD A L TRAER PR e PS5 FRLC wmder
m@é}}f]ﬁ%ﬂumﬁ@dwlgmﬁgm@f&@zmm@)aam dichlorprgtiane (6 mL)

were shaken in a vial at 8 0 S, i [ i

with eth!ﬂ“&@étatel(@% 6? %%?vt%@@/’ ﬁr&%ﬁg@%ﬁ‘ﬂfﬁeg 438, 11,/
oLgRDic Sofutipn Myas-dsiey] prer8otilm -saligte] fiténed Hhd' SVaporated7.04 (d, 1H,
-103 WO /115361 PCT/US2005/017 The resi uyifi

TR R e Y il e e i R

ireEthyl acetate to give the title compound (32 mg, 47 %). [0440] Rf = 0.08

(ethyl acetate/MeOH 9:1). LCMS m/z 400 [M+H]+. 'H-NMR (CDC13, 300

MHz, diastereomers endo:exo 3:2) 8 8.12 (m, 211), 7.72 (d, 111, J= 8.0)1,

768 yamodthyl7 SenderSttyy masaphthplen D& 2rahicyslold & 1ocf3-vi  phenyl

6#%; a};él)ﬁﬁ,ﬁﬁ,,gm, 0.611), 6.24 (m, 0.411), 4.41-4.22 (in, 311), 4.08

( ,218%), 2.68-2.48 (m, 3112 2.11-1.69 (in, 711). (2-Ethoxyetho yé%cetic i
acid (16HHEB4). [A42R]31E(RbxEN A @%@%\Y?ﬂf%‘?ﬁ%@ﬁ@s finfimes Wi
hz&!ﬂg@g(m%ﬁm @!fgp(l;%%@&@%fgﬂé@ﬁ) aﬂ? reissired iilh[alMElcﬁDﬂﬁrli&‘thérfa K5 mL) under
min. lodoacet|c acli , . wa ISSOIV in

AR EEPEPb3 0 LRSI G Bk BRRgE L Gy addc,
stifketbatiisfaniX ey teoEdesedstith andsl Huenahad B slmwviyetadiding 2.1 mL, 0.70
water (10 mL),.foll d by hydrochlari i ) . '

o SRS A ST S AR ) o RPN hoe v
cohebinedcrgaris |4y ens]deed oy Sodianxislel iR Yiltereatemd 13 mL, 0.89 mmol)

evaporaied Xglding & clear Qi ERe.LeRIANE AR BHEIE8Hing was continued for another
1 hour. The mixture was diluted with dichloromethane (15 mL), washed with sat. sodium
hydrogen carbonate (10 mL), dried over sodium sulfate, filtered and evaporated. The crude
product was purified by column chromatography 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 IM+H]". 'H-
NMR (CDCls, 300 MHz) & 8.19 (m, 2H), 7.74 (d, 1H, J = 8.1), 7.64 (m, 1H), 7.54 (m, 1),
7.39 (m, 2F0), 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-i-yl)-8-azabicyclo[3.2.1joct-3-y1 phenyl hydrogen
phosphate ($65RLA43).

[0429] 165R144 (55.1 mg, 0.11 mmol) and DBU (20 ulL, 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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by distillation under reduced pressure to give the product (1.1 g, 68 %) as

an oil. (0442 'H-NMR (CDCI3, 300 MHz) 8 10.61 (br, 111), 4.16 (s, 211),

3.74 (in, 2H), 3.56 (m, 411), 1.21 (t, 3H, J=7.0).
Wﬁ-f@%ﬂ-’éﬁfénonaphthalen-1-y|)-8-azabicyc|o [3.2.1] oct-3-yifoT/US2005/017143

(ethoxyethoxy)acetamide (165RL57). [0443] 165RL54 (19 mg, 0.13

mmol), O-benzotriazol-l-yl-N,N,N,N- tetramethyluronium

teseadte qIophOS phmt evidE Uy i40 suig s6dh8mimdiy zbohsathorpisetiy stkidz S organic
(18 mg, 0.13. mmol) and.triet in , I issglvesiffied b
I R B e T ™
wpasp sl RitGt fo 30 thiritErewphedtdaee #ovad in vacuo and the

productwag,purif} ni togia Yiespgebosing 5 ¥xl1o (4, 1H, J
RIS L3S SRR O HRRO N Ieg U1 (

acetate/methanol as eluent, giving the desired compound (38.1 mg

72 96), DOBLLRIE 6 AS MRy T a¢&d8/MESH B 1L OME /7 2§t/ 33-7.25
s 31880 digstereomersiend@:exei$: 2008 &dl 2, 2.46-2.30 (m,
I, SR N S ot 06 s 20

63 (m, 111), 7.54 (m, 111), 7.29 (m, 0.611),
7485, (vl S24P1 (e BB (i £ 453833 (m, 111), 4.16 (m, 211), 4.00
and 4.01 (2s, 2H), 3.76-3.51 (m, 611), 2.63-2.52 (m, 111), 2.18-1.85 (m,

-104 WO 2005/115361 PCT/US200Q5/01714 H), 1.26 and 1.20
JE-?W@YeAI.Wm&%PﬁHTH’é‘rﬁ“f?sﬂo%‘fﬁé’?tqr?é%‘-’g‘é‘r%g‘j? .%‘%%?05%@?‘352%
(165RLGY31p445T 3 £ yarie 4elutirnndpbityalediefdo(ds 3BA0Rmoinahdn DMF (1.5
ethyl nipecotate. (3.63 mL, 23.4 m issolved 4 ichi
S|BSSO AR SSoghed ) UM IA 7 .
w@as 1a§bdﬁﬂ)aﬂd)tb’[§‘ shtutidn) wWelshrddhwithoFISix(0ng tha reegtBo RITRHEas brought to
ggtmagg] aelfi Sy ?g%%(l/@g%%\%ﬁ{e\g %@@8%@9@%@&&%@@@?@% kdixthR@extracted

ined organic layers e washed with 'sat. sodium hydrogen_ _
caviioretas] (3GiE) (3bKRS (B8 mLhedrreBbes CFaPBFalatETy et fhied over sodium

PLOHE! WRS QULIEE BYoSHiER 9RL cAlUBoGREPMAIREFERAND S liRENY iEhrematography
stepwise gradient of 0-70% ethyl acetate in n-heptane to %iﬁve the t

i G
compBemact ety osras YO iian ©igusAes tere E@B@ﬁ&iﬂ}&_% %).
1H-NMRBRCI3, BOO Wiz)efhil. aBctim/ AKDETBH (H,CMS =32 O] MAEG . 'H-NMR
(m, 2H), 7.06 (d, 1H, J = 7.9), 4.18 (q, 2H,.J = 7,1), 3.59.(in -

1 PSR MPy, é%@ﬁée(ﬁ%nﬁxﬁ?%f%@(ﬁ?m%?éé‘tlms??én’??"ﬁ;f’ (?%3?%391 J=80,
1251, 3Hs%T,. DA 42 Methgipiperidin: Iylaphstalen et CArBRIIRS (m, 061,
(188§|1‘:8,2 glss (m, 0.4H, CONH), 4.47-4.30 (m, 1H, Tr-H), 4.15 (m, 2H, Tr-H), 2.66-2.53

(m, 1H, Tr-H), 2.20-1.79 (m, 7H, Tr-H), 2.02 and 2.00 (2s, 3H, COCHj).

S—Chloro-Nn[8-(4-cyanonaphthalen-1-yl)~8-azabicycin{3.2.1}oct—3~yl]propanamide
(165R150).

[0433] This compound was synthesized in the same way as 165RL23 using
165R1.21 (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
%o).

[0434] R=10.54 (ethyl acetate/MeOH 95:5). LCMS m/z 368 [M+H]". *H-NMR
(CDCl;, 300 MHz, diastereomers endo:exo 3:2) 6 8.17 (m, 2H, Ar-H), 7.73 (4, 1H, /= 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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[0447] I-Cyano-4-fluoronaphthalene (100 mg, 0.58 mmol),
2-methylpiperidine (0.28 mL, 2.3 mmol) and DBU (0.01 mL, 59 .tmol)
were dissolved in pyridine (2 mL) and stirred at 60 C for 3

W@ﬁ‘?%?&?ﬁ?’e was raised to 110 C and the stirring was contln%%ﬁ %1617143
days. The reaction was worked up in the same way as for 198RL60. The
crude compound was purified by preparative TLC followed by preparative
HBLCHD,Give (the2lifle 265 68IGa. (X 4 mid), 20296).88 GrediBuliess oil,
which was stored under argon atmosphere. [04481 LCMS m/z 251
[M+H]+.1H-NMR (CDC13, 300 MHz) S 8.33 (d, 1H, J= 8.2), 8.19 (d, 1H,
ING @Y A7cpangrhaphthen-yh-8aaabicigl 3.6 lert fy 3oy thy lpipgyazin-1-

fnsdill), 1.88-1.53 (m, 5H.), 092(d
Iﬁ)ﬁﬁ’ &%ﬁmﬂidé 4%%%&2;%55% 1 ygp)l;t:)erldlne 3-carboxylic

(L65RL 6 49]1 BREGOBERENTY! 2 @@F&?n&rfm?ma%ﬁﬁ -39 mmol)
(58 dPetARSetmN:bY droxige cﬁ:s:t\/mﬁ;@mf}raméaa@tmmmuee(m@ at 50 °C

not homogengus and ethanol (1 m ta get a cl tio

T R oA DT T R ol W SO 3008) HHagipied v
PG/E#£$S200510 1714 3 Thade saecidicdiytaddition dfiet MidChodiowed e, filtered and
extraction g/lthr?1 hyI ac ta%te 3 & 50 (% {gpe S&Me&% R Susing ethyl

wE SRR bver Soditim sulfae fitered and evaporated to give the title
comq:ie:mﬁda@m?x@ t@@z@/@)th@talpaﬂeamwé §3licngods b rem stadsca 1

[M+H]+. 'H,NMR (GDC ) 2.8y
763 (m, TAsS o gh0 1@%@&%@%@%@)@5}3&%@%&@@ M. H-NMR

1HER03 EGQS\/ZH:&Z le)stgepgi@ﬁ g P, i@h{q 821&) 1, ﬁ(ﬁ{ﬂ) %lﬁ/s (m, EME) 8.17 (m,

[146:Cy aPﬁtWQ(%W)BJP&Hdi@If%E gyl fb@é@l%%@{tﬁr&bwlszx (m, 1H),
este (1 5 ’'65). [0451]1 £n04 uoronaphthalene (27

R e AL N IR ) T PR

-and DBU (25 I, 0.16 mmol) were dissolved in pyridine (4 mL) and stirred
at 60 C for 4 days. The reaction was worked u |n the Sﬂ e way as for

1%ﬂﬁﬂé‘f@ﬂﬁﬂ?@ﬁﬂh’%?Ffl‘"&él’i%‘t‘?'%ﬂﬂ%ﬁf@& ill:?ﬁﬁ%ﬁ iromatography
eluirgnwitninsinRyisagrattiony dldraise gibyRaGakte in ii-heptane,

00 T TG 42035 YA ey
ArddSRL61 (sin2H! GSREFO7(80 (chgl H,21= @Ry diptybaning 1#), Bl450.44 mmol),
(M, G681 &rbonate (60 meg, 0.44 mmol) and acetonitrile (6 mL).
[0438]  Ry=0.15 (ethyl acetate/MeOH 9:1). LCMS m/z 405 [M-+HT". "H-NMR
(CDCls, 300 MHz, diastereomers endo:exe 3:2) & 9.07 (m, 0.6H), 8.76 (m, 0.4H), 8.17 (m,
2H), 7.72 (4, 1H, J = 8.0), 7.64 (m, 1H), 7.54 (m, 1H), 6.88 (m, 1H), 4.52-4.34 (m, 1H),
4.15 (m, 2H), 2.92-2.48 (m, 7H), 2.46-2.33 (m, 2H), 1.98-1.76 (m, 7H). 1.08 and 1.06 (2t,
6H, J=17.2).

N-[8-(4-cyanonaphthalen-1-y1)-8-azabicycio[3.2.1]oct-3-yl]-3-(1H-imidazol-1-
yl)propanamide hydrochloride (165RL55). '

[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 ethy! 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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(m, 2H), 2.81 (m, 1H), 2.59 (m, 1H), 2.14 (m, 1H), 1.93 (m, 3H), 1.42 (s,
9H), 1.24 (m, 1H).
4- 3-Ami_nomethy|piperidin-l-yl)naphthalene-1-carbonitrile(
Wﬁ& HB¥RL65 (416 mg, 1.14 gmol) was dissolved in dich]Ilc)jrome%glia%oe17143
(20 mL) followed by the addition of TFA (5 mL). The mixture was stirred
at rt for 3 h and the solvents removed in vacuo. Sodium hydroxide (0.2 M,
1’Dhmte)sm\aﬂixiﬁmﬁadi tivechintudhrextagtedhyityiegd/bapatatestadicnbof 10-100%

My ThS COTBned QIoRTle Py el e guerodui sulate, frered

ant evaporate o give t mpound (29 7 %) as a yellow oil.

[0454] LIGM8) m/zRa66(0R ety 29nmteEestEl 3: Bob W 2 648 [ By H-NMR
rfné%i% | gé?ﬂz—%?)d&sé?eg?ﬁe%'ﬁzd% 00,(80d . 89P 1:9) 2Bep b 61, (& H)H3J498 0), 7.63

m, 3H), 2.53 (m, 1H), 2.03-1.74 (m, 6H), 1.18
N%(Myﬁﬁér{aphlﬁéle?ﬂf fﬁ)pﬁb@naiﬂz:{%lﬁﬁlh?l?&&a%q%m?l@ 6 34 (m,

Ry (4@5 @61‘ LT A $R0850 LT 3n[0455b B8 2 501HOBHDS 2.11-1.69 (m,

1 mol) and trlethylamlne (23 L, 17 moal) in
d?:fﬁ)oromethane (2 mL) was added acetyl chloride (12 L, 17 mol). The
mixture was stirred at rt overnight, diluted with ethyl acetate (10 mL) and

washed with HCI (0.5 M, 10 rg%% e agueous phase was re-extracted
M%WY&E‘&?&Y@“&?%W]B mbined organic layers were washed

with sat{spdiym mmgmmmma@(mmu) Ianwibailmia sadumL yydiridl (60% in oil,

over sod suI te flltered |
pﬁrﬂ‘?eé ﬁﬁ@g &l colsi}%ﬁrﬁ chro I?nlva%pgzr ﬁ%} ute hqga%f%%%s\ée@é (202 ¢, 105
glradie]jtv@stdisE’ﬂ%demhﬂWef&@eﬂﬂuhﬂﬂém@(ﬁ@t@f@m%@tm@ eeTRpsimL The thick

5}?30/6%??11 gtl_{%ﬁ5gt] Bffcno £ {gihvhraceiatalMerit ﬁaﬁched by slowly
nr/z 'H-NMR (CDC13, 300 MHz) S 8,15 (m 2H) 7.7

(Ohdﬁmwfﬁrsi)l W%@)(ufpwwba raqhloyic a9ig {45 M4 YL ’5‘ n mixture

2K e%%a@‘f&d%h%?c%i@%n%fﬁa&ﬁ@ {rsolidd)) %ﬁ%ﬁmc&{ﬁm&lﬂgﬁﬁﬁ layers dried
(in, 3H), 1.97 (s, 3H), 1.25

4 RS A R TS S PR HEIERE.1 S i reidue was i
hydracaleside (AebRddaseprande to give the product (1.1 g, 68 %) as an oil.

4-(3-Dietfiylaminomethylpi h arhonitril
hydrochlorld?:a (165BL {)%r‘{tb&zﬁav]:’ﬁ%s%es (igé éfo??@m&rﬁgn%@ 3.74 (.
dissplveskimmethanoh (203m)./HeopH was adjusted to -5 by addition of :
acetic acid (-0.5 mL). Acetaldehyde (45 L, 0.80 mmol) was added and the

reaction mixture was stirred for 5 min before the addition of
N-[8-(4-Cyanonaphthalen-1-yl}-8-azabicyclo[3.2.1]oct-3-yl}-2-

(ethoxyethoxy)acetamide (165SRL57).

{04431 165RL54 (19 mg, 013 mmol), O-benzotriazol-1-y:-N.NNN-
tetramethyluronium  tetraflnorophosphate  (HBTU, 49 mg, 0.13 mmol), 1-
hydroxybenzotriazole (18 mg, 0.13 mmol) and triethylamine (37 ul, 0.26 mmol) were
dissoived 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]  R;= 0.46 (ethyl acetate/MeOH 9:1). LCMS m/z 408 [M+H]". "H-NMR
(CDCls, 300 MHz, diastereomers endozexo 3:2) 8 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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sodium cyanoborohydride (175 mg, 2.80 rnmol). The mixture was stirred
at rt for 3 hours, sodium hydroxide (2 M, 1 mL) was added followed by
r (10 mL) and stirring maintained for 5 min. Sodium h fm‘%@%ms

W?BZ?’?\?; 1344 added and the mixture extracted with ethyl acetate 3 x40

mL). The combined organic layers were dried over sodium sulfate, filtered

and evaporated to give a solid. Purification by silica gel column

chibmafsgrabhy@@tedHviftrd 8tepwise 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
oS TRt -HORPSFAINe- FEROTI B DRSS (L GoRLGO).

preparatf@!@élﬂ'['P'—q,-@?‘éﬁ&ﬂﬁtﬁyi‘ﬁﬂaﬁh%%n@( 165R1s72saamanl) 8 nathyB nipecotate
0) of I65RL72tert. [0458] 65RL725ec 294 [IM+H]+
(OS5 VY 3 AL S SR Lo Py 50 frk Jy o 20 s
7 Bfiddeddtingd To HDh31 neme m)nﬂ)ﬂivaemddstd)axm%e(mmtd)t ®apbed §ith HCL (0.4

13 AL B3 Ol e com

LGHESGMIQQ(? c[f\gaihl}-&ayler-ﬂ\hm& c@mw@@@am Bhelign Birqean Zehonaie (30 mL),
1 3“‘? &J}ZO(m 8 1&5‘%§ gm} o {aé% (Fheldilad ﬂl%égﬂt%’s st freki B héwgel column

81 (m, 264242(m S5H), 2.33 (m, 2H),
1 Khyrangograniandyier T8tng, steprise Zodiens qu G G}’/ﬁthyl acetafe in 1 uheptane to give

1 Gaaona Bﬁlﬁﬁ%ﬁ%%%ﬁ%ﬁé@é@%ﬁﬁﬁt@m'm'e (165RL73-3) and
1-(4- Cyanonaphthalen- -yl)p eridine-3- garboxamlde 165RL73 5

(04601 184fl63 (BEMMFVA. 39 MkSH, D 300 4624 5 8.20 (m, 210,
dighigremethane 14)miangs @ﬁ)lm@éleéktww argpmam@sahﬁw:aﬂd) 3.59 (m,
the solution cooled fo 0 C in an ice bath, Oxalyl Chlortlgﬁ %ﬁé @(&%ﬁ (m, 15D,
mATB) it @l aibedorhice %gatﬁlm%;@’r@ 5484 15Hy Wds (o
stareel o hosrst)Solvents and the excess of oxalyl chloride was then

removed in vacuo. The remaining acid chloride was taken up in

dichloromethane (10 mL) under argon atmosphere. Ammonium hydroxide
solufioNiEByIpireviditen)- (Od SpinthaR:Re 1 roambhniveRedbifitlaclled and the

mixture rred, gLyt ove hLRACTAR e VARG R M piperidine
ethyl acewf (S5 dlass in Wafﬂ'}wgﬂ)dtrl v&mﬁ SOdIUI‘Qf hydroxide 21 9pp

Th@ Bfgahiciayemniast BB BVE Souiund Sumet Rrerdiasa &Y&‘ét}hﬁﬁﬁét%%l (2 mL) and
The. solid.was -pusified by silisg.aehcRIUMR GHeRARO RPN elatedWibR atirring was

stepwise gradient of O - 80% ethyl acetate in n-heptane to give the nltnl%
168mREirged for. 5{}@% %}earﬁac@@ ArasgEorked up in the same way as for 198RL60. The

crude compound was purified by preparative TLC followed by proparative HPLC to give
the title compound (27.4 mg, 19 %) as a colouriess oil, which was stored under argon
atmosphere.

[0448]  LCMS m/z 251 [M+H]". 'H-NMR (CDCls, 300 MHz) 8 8.33 (d, 1H, J=
8.2), 8.19 (d, 1H, J=8.2), 7.84 (4, 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-yDpiperidine-3-carboxylic acid (165RL63).
[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 1t overnight. The solution was
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165RL73-5 (66 mg, 21 %). [04611 165RL73-3: LCMS rn/z 262 [M+H]+.

'H-NMR (CDC13, 300 MHz) S 8.30 (m, 1H), 8.21 (m, 1H), 7.84 (d, 1H, J=

7.9), 7.66 (m, 2H), 7.05 (d, 1H, J= 7.9, Ar-H), 3.48-3.06 (m

w93 ﬂ?é%‘%?n, 41-1). [0462] 165RL73-5: LCMS m/z 280 [M+'ﬁ5]lf’.)”fﬁ’fi§fﬁ’/}§”3
(CDC13, 300 MHz) S 8.19 (m, 111), 8.11 (m, 1H), 7.82 (d, 1H, J= 7.9),

7.61 (in, 211), 7.06 (d, 1H, J=7.9), 6.10 and 5.86 (2s, 2H, CO-NH2), 3.53
(bradendsiBie 8y miditian) o8 AN (1 Foflowsed b exkapipmwiifnetyd pretate (3 x 50 mL).
Z}é%’%o%ﬁ:‘ﬂ%d aéé(%élfé%omg_)ﬁ_ﬂg@b%&lmamh%%%;lﬁ@@fb&@Eﬁl@vaporated to
(165RL74). [0463] 3-Fluoropiperidine hydrochloride (106 mg, 0.76 mol)
neikedksBeePmpEswi (AT de) @ MPWe Wite4 Sxtracted with

dichloroppgsane ¢oxA0mlistheveambinedexiactowigrecingoyers. 18 (m, 21,

sodium sulfag-:-, filtered and evaporated. Pyridine (2 mL) was added,
T8RN B 1-cyBRb B FoREp e e RO e BEHPhO . 11D 3.12

vigh, was shakesatd 1315 oyemightiGLMenaneh] LEoshever. only very

little conversion. -108 WO 2005/115361 PCT US2005/017143 DBU (10

.tL) was added and the shaking was continued for 2 weeks at 110 C, after
Wigh-Sanbi phard-15ppiperidinsopiidthyBentiomuivas sebikederphintyl  ester
th e way as 165RL60 and purified by silica gel column

Rz

2

aphy eluted with a stepwise gradient of 0 - 60% ethyl acetate

in n-hepieit fo giveCtirmtitetompepnitia28e3 rfiy312196) asld8oligipodes]rer-butyl
LCMS m/z +H1+ !H- ’ ' : | .

e
48)s@sd B paridmatdmdpmd sporeghatsi§) C for 4 days. The reaction was worked up in

trans-4:44- Hygdroxycyglohextanlinpinaphihakeneiliearhenitilenel GofYa96H  column
[0465] 1.-Cyano-4-fluoronaphthalene (1.00 g, 5.84 mmoﬂP, trans-4-amino
cySRPRARBPAY dFORTOMAE @ Py 28RN dha PBrASH i ES B R g eptane,

(48 BheAR0ERHRRI WRKBoHki € 1 RIVIBO(RQ mihat 42C overnight. The
reaction Eg;gﬁtu re

then diluted with dichl t 100
washed with Wat;vr%?% @ﬁ)&rﬁ%’ﬁﬁ% r0£8e ae%?{g(\f?f“égé? u%l Pd, 1H, J= 7.9,
Sualtflam, fﬂft]@r?dx,am, QM?HW&I@Ig (@hrt?ir;eshduea_mm_mieu(hx $Hi§t,23g@ (m, 2H), 3.14
column_chromato ute epwise.gradient of Q.- 70% et
aé&a@ﬁﬂ 78 }12 g@’ é\%&% eﬁlcgim( oun 9(?%;% é}g)%%%s §> @{‘ba 1.24 (m,

calgnless solid. [0466] Rf= 0.74 (ethyl acetate). LCMS m/z 267 [M+H]+.

1H-NMR (CDCI3, 300 MHz) S 8.16 (m, 1H), 7.75 (m, 2H), 7.64 (m, 1H),

7.52 (m, 1H), 6.58 (m, 1H), 3.76 (m,
4-(3-Aminomethylpiperidin-1-yhnaphthalene-1-carbonitrile(165RL66).

[0453] 165R165 (416 mg, 1.14 pmol) was dissolved in dichloromethane (20
ml) followed by the addition of TFA (5 mL). The mixture was stirred at 1t for 3 h and the
solvents removed in vacuo. Sodium hydroxide (0.2 M, 10 mL) was added and the mixture
extracted with ethy! 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 (CDCL, 300 MHz) & 8.15 (m, 2H),
7.79 (d, 1H, J="7.9), 7.59 (m, 2H), 7.00 (d, 1H, J=7.9), 3.51 (m, 1H), 3.40 (m, 1), 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-yimethyljacetamide (165RL70).
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1H), 3.54 (m, 1H), 2.27 (in, 21-1), 2.10 (m, 214), 1.70-1.30 (m, 5H), 2.26
(m, 1H). Methanesulfonic acid

trans-4-(4-cyanonaphthalen-1-ylamino)cyclohexyl ester (165F\;1L957§.!5m17143
W@&%ﬁ?f}f RLI6 (300 mg, 1.13 mmol) and triethylamine (181§CL,ﬂi. Sl
mmol) was dissolved in dichloromethane (10 mL). The solution was

cooled to OC and methanesulfonylchloride (105 .tL, 1.35 mmol) was
added. [HEFILO nifie theolusopath MR LASHHR sezahdl thephharddristavienins (23 ul,

r??ﬁﬁxﬁ&ﬁ ﬂi’%ﬁ&%%&&ﬁ&%aﬁ“mdwmr@d&@ﬁé@&?ﬁ@hwﬂhe (12 pl, 17 pmol). The
0 ( dw

dichloromethane (20 mL), washed with water (20 mL) followed by sat. 4 with HCL
NAMER @Gt ATHe e M yadRied atrired i -4 andashed with H

fitiesedk ans gy aPorateshie iy den mesyaiad BIoMEBHB0eg s ECN20 mL). The
was used without further purific%té

SONEERIETEIBHD YR P VAPt oo UM NFRE, BHRGRR (L0 mL) and
(L88RLO W JOA68] dabRIAT EAFaRg iRy mdl pwasrstidedlin remaining solid was
DMF/t 1:1, 20 mL) at -40 C and. potassiym tert-butoxide (42. 6
P A LR TR S RE O B 08 Tato e AN Sredilhof 0 - 70%
PERAS28065104-htdEne tngirvadieiorlgComirbeddpé the, fselitien asididre

was bro%ﬁ'%%g’ L. Qflep; d‘)ﬁﬁeﬁﬁ?l g&%{&cﬁﬁé@%iﬁﬂgﬁ%&%%ygﬁ%ﬁl%ﬁ HL.NMR

0.18 mol) wab addéd an eaction was stirred overnight. The mixture

WEDT I daWMATdch B idnfatidhe 159 (ol ) Fhd wasAbd withwateh. (B0 46, 1H, J =
T, amnic | i v, {u texfilter.
S Y M AR R 1t o1

gelUsingpdiehBlon Sthtmeé s Latémt, MiBlding the desired compound

(67.8 mg, 73 %). [0469] Rf= 0.75 (dichloromethane). LCMS na/z 249
[M+H]+.'H-NMR (CDC13, 300 MHz) 8 8.19 (in, 2H, Ar-H), 7.72 (d, 1H, J = .
8% ﬁxlm@qm?tmpmeﬂslfﬂr.‘sgl%ﬁﬁpaﬁh,a Res)- ey 5= g Bydrochioride
Al168R%.33s61), #hd) 4L(9DABI AR AinbRdthivipiptridin-1-yDnaphthalene-1-carbonitrile
N'-[8-(4-cyanonaphthalen-1-yl)-8-azabicyclo [3.2.1] oct-3-yl]-4-

i ATASEIARE S rSHy {EHzone (173FBAG0a). [0470] To a mixture of

ketone JB&3¥F03-2LFKDH66 (1eh mglAhmolpinvedsslisetiradai(Betilapaid80 mL). The
added p-toJuenesulfonylhydrazine (405 mg, 2.1 im reacti

B SRR SR O o Pl R b Ry G R R ., 080
ptanipljated adbid salidfiteretomnoiinashedsvitiradstoethaniol teigivethe addition of

A NS M A 2
8 @ydinm, ByreeFids (nM.H), meBwasdded Hllwas By, Jeeterof 19Hmle gnd stirring
(A d5:8i0ed 1) 438 $9ukiin ARh e 4 BaMINp 4 H)1 7 822 L8diMand the mixture
extracted with ethyl acetate (3 x 40 mL). The combined organic layers were dried over
sodium sulfate, filtered and evaporated 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
165R1L72sec and the diethylated compound 165RIL72tert. 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 (CDCi;, 300 MHz) §
8.17 (m, 2H), 7.50 (d, 1H, J=17.9), 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 ¢4, 3H, J="T7.1).
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1H), 2.69-2.49 (m, 2H), 2.46 (s, 3H), 2.11-1.96 (m, 2H), 1.79-1.66 (m, 1H),
1.62-1.48 (m, 1H).
4 ;?éH droxymethyl)piperidin-1-yllnaphthalene-1- carbonltr:!) 5/017]43

e) [0472] A solution of 1-cyan-4-fluoronaphtha enef‘?%ﬂ
1 168 mmol) in pyridine (0.5 mL) was transferred to a Pyrex tube and
2-piperidinemethanol (538 mg, 4.67 mmol) was added The tube was
capped mdsgxpo&édmmtm@ﬂmmmdlaﬁ@r[mm BONMR)(GPels, 300 MHz) &

ted
eﬁad%s?ﬁ?u%dgeagc}?/ bus aH%;?i% gfg?ﬂc p ﬁsgelv(\il/{ I?%l%gﬁ Nﬁlq 7.9), 3.63
eyaporBteti4d @ive d)cA e (prddict Whithvas. éﬁ)flé@%méﬁé;réti\?‘e(m» 1H), 1.50

TLC 35 ethyl agetatey, followed by further purification by
rlhedaﬁalvellg—lgﬁ e{lve 73FBA7Oe5215 mg, 5%). -110 WO

2005/115361 PCT/U82005/017143 [0473] LCMS in/z 267 [M+H]+."H-NMR

QQ%? ﬁQngtE)a}%@ L2016 n@iﬂe I BoRkfsle J= 1@sR7LB3 (dadd 1-(4-
7.8, 1H), 7.72-7.53 (m, 2F), 7.22 (d, J= 8.0, 1H), 36734§(m 3H),
3@133%%@@;@’6@@@8@% farbexde IRTRgL])-5)

3-ex0-[8r§460Y anoramiibaiendlny) Bamdmhygm&azammmﬂcnmomemm (4
oet 3- yI] -N,N- r gﬂ%ﬁ%@ anamld%x(g)g E:IBeAF)]dbtﬂé S[&#_?é ﬁc{lugqyb in an ice
OGamaiS)ﬁﬁl@}Edkﬂi«saﬁw(ﬂdﬁMtyJG&MmIIMMMF@@deTD@SS ’mthovas removed
e DR oS e oo SUVBL T . TRERA PO fride was then

ace amidéin dry mL) was ad (30 mg,
mmnt)xaddnweqwxfnhe retimiothateid/Ahorto e Bissluion d#“é%d)@i@é’fhﬁm (10 mL)

ﬁ%ﬁg 19:294.8 M- 172l &N SE B Riadhs wamadsled @ M6 mL, 2.24

ution stirred at reflux for 4 h The reaction was quenched

s@@dﬂ@@@@dﬂ&@ﬂé@fb%ﬁ? aHehERas e RR AR The reattion mixture

OrganiGLRDASE W Hr @&t%%@qﬂmmnama@ge&%ﬁmd@mﬂmmqtm 30 mL).
give a crude product which was purified by pre k #e TLC usin

RSB ANSREE % 28 Wt sl o ey g, e solid was
GRiatRheptaneiMeid]Biin kR dmasetusnt Hngidenifidk BAGoH @sdgent of 0 ~ 80%

Wh' e ﬁ_sglaf“’lld 4.0 m pgé(}% 7%" MS n%/zf;?(%\%‘g]@fl%ﬂ? ‘%b 351% the amide

(msxmn-sqsz@(m, %11), 6 92 (d =81, 1H), 4.22-4.10 (m, 2H), 3.08
(ZSH)‘Q";)O%%%?( é%ﬁ%&"i&g’s 260 2642003 2R 2200 460 ME) 5
2-83%0-[8:(41Dy Ao apHifnles 4 18, -y drox 8- abidic([3 8. ¥]oct 9, Ar-H),
“3YHN N6 (m, 571, 2.26-1.88 (m, 4H).
[0462]  165RL73-5: LCMS m/z 280 IM+H]". "H-NMR (CDCls, 300 MHz) &
8.19 (m, 1H), 8.11 (m, 1H), 7.82 (&, 1H, J = 7.9), 7.61 (m, 2H), 7.06 (d, 1FL, J=7.9), 6.10
and 5.86 (2s, 2H, CO-NH>), 3.53 (1H, m), 3.28 (m, 1H), 3.15 (m, 1H), 2.96 (m, 1H), 2.80

(m, 15, 2.14-1.82 (m, 4H).

4-(3-Fluoropiperidin-1-yljnaphthalene-1-carbonitrile (165R1.74).

[0463] 3-Fluoropiperidine hydrochloride (106 mg, 0.76 mol) was dissolved in
sodium hydroxide (1 M, 10 mL) and exiracted 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.

- 108 -



dimethylethanesulfonamide (173FBA56b3). [0476] To a solution of
N,N-diisopropylamine (64.3 mg, 0.636 mmol) in dry THE (0.5 mL) at OC
was added dropwise n-butyl lithium (1.6 M in hexane, 0.63 gq\ltng Qd -3
W%E‘jogﬁ%ﬁﬁle mixture allowed to stir for 10 min. A solution qu) ,N- Eﬂw ]
dimethylmethanesulfonamide (39 mg, 0.318 mmol) in dry THE (0.5 mL)
was added and the mixture stirred at rt. After 10 min a solution of epoxide

1BBIR161Z9wacadigdoudb tershaloldrvane iy St el ab4LY S After which
E@%JIUI% sglution §g§fd %8&%3&&?‘%5@%%9@0@%&%%%&@ fueRChate way as

y sat. aqueous N C1 and water and extracted with diethylether. The

otgaRIcSPhadewifsdhudibive eSRummEEhatR MRy el NHBatkepgse eradient
130 WERe2 QAR ARBRF Q»ﬂ#@?@%ﬂ%ﬁé‘ﬁ@‘é@rﬁﬁﬂdﬁ(ﬂ%ﬁmmm a solid.
was purified by preparative TLC using a 1:1 ethyl acetate/he tana] o
mixture @é@hentl—@‘éﬁ@ﬁ%ﬁ%ﬁﬁ]%é@%@% Ghtesaiy ?E{% § ook, 2H),
[0AZY 1 & GMSynadzod 1A M lHNMER (BROI3: 305 Wbtz o8 25 8ili/= 48), 3.45-
(?nﬂ%),ué%ﬂiétos (m, ?ﬁ%ﬂ %2-7)% (m@ZH), 7.33 (d?J = 7.18, 1H), 6.85 (d,

J%04 gnadiD). 22513786 BM), 2.77 (s, 6H), 2.76-2.63 (m, 2H), 2.49 (s,

2H), 2.20-2.10 (M, 2H), 2.06- 1.94 (m, 2H), 1.55-1.42 (m, 2H), 1.42-1.32

(m, 2H). \ s
SRR s iR delss sahenig e S e %ia
tert-butyfasspr (194RBALZd)uidd#BhTolensudpéiisian of BaHBBLE5kars-4-amino
dispersion i ineral.oil,.1. o 33. R!glé X | BI
a&&ogaﬁteﬁ‘r%nenxn?ﬁ'su? g%%grr%ené %gl%eg(gﬁsﬂgu%&gé% mm%iﬁﬁdg}t%ﬂggz(gi’gg ¥ n_amOD
miveiner tinres il BVEDIRStHLANGE 1C AveBlighsn GrBeRspmEHEe (wag then diluted
2%1%1%81%%@%&%91@6%ﬂf e, wes stredatt dusing?9. hehe sotution was

Partitioning of the mixture between ethyl acetate and water, drying of the ...

odriadioayepver sedim ilaTsdent Fnsrintd BoapRrate g patfgd by silice gol

Cr&@ﬁnﬁ?%ﬂﬁxﬁﬁ&ﬁ?z&@d@d%@-&@%ﬁeegrﬁd?ézﬁﬂﬁa@e]-ﬁ}%dﬁmyﬂmate in n-
fiff

acid tert-butyl ester (197FBA10a), which was used in the next. step
wiRSERsuEREED fowPPE ibl{ﬁ?ogf af f@?ﬁ@&%@%@?f 09%@2.2 mmol)
7. "H-NMR (CDCl, 300

in dry Th6et0 miB), cooledeuiyh s umRriiEES was2addbi-H
Super-Hydride(r) (1. MJ\%—QE S %gi 9.0 29.0 {:[ the 1m. 376
re%\@ﬁ@ngrﬁiﬁﬁj@v\(}zfﬁaﬁ 81’((? frcgl? i3 %téﬁ%’ﬁ%&%@ I‘?\'/\g/igg%bo@d 76 (@,
again, Gea path)islowly (qyenbhed With 2iatet. 7001 Be nthegRaous. phbse
was saturated with K2CO3 and the reaction mixture was extracted with
diethylether. The organic phase was dried over sodium sulfate, filtered
andeuaperaliedito giveid cridepfodraninephiizaaakeriapinoigysiphexyl  ester
ac&t&tﬁ]@g}p mL) and filtered through a silica pad to
[0467] 165RL96 (300 mg, 1.13 mmol) and triethylamine (188 pl, 1.35 mmol)
was dissolved in dichloromethane (10 mL). The solution was cooled to 0°C and
methanesulfonylchloride (105 uL, 1.35 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-yDnaphthalene-1-carbonitrile hydrochleride (198REL01).
[0468] 165R1.97 (129 mg, 374 pmol) was stirred in DMF/toluene (1:1, 20 mL)
at -40 °C and potassium fert-butoxide (42 mg, 374 umol) was added. The stirring was
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give 197FBA17d as a colorless oil (4.11 g, 77%). [04791 'H-NMR (CDCI3,
300 MHz) 4.19 (m, 2H), 2.18-2.12 (m, 2H), 1.95-1.89 (m, 41-1), 1.66 (d,

=14.3, 2H), 1.46 (s, 9H),1.17 (s, 3H). T/US2008/017143
WE zaos/éf%e:*;(% -methyl-8-azabicyclo[3.2.1]octan-3-ol hydrochlolﬁl'%leU

(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
megntimveddacdfrmimaferats serrsan d@lﬁﬁgezma&rbé%%ﬁbrhtéét% gibaurs, more

a yhiig;selidevbighes (teted, washarnithRepiane 41O mb)rapddiohs stired
in‘vacuo toé%ve 197FBA20a as a white solid (2.17 g, 77%). -112 WO

2O0STIEBER PR IS StRsI e A s Porqmekreg A S e dsteshd 2yith water
8 @&73@3{11@) 2tk rgdnl€l layer was dibd R-Q0s0dehinedke, FiBer2t hnd evaporated and

4- ;é?%%l(ﬁ%‘ﬂgg% 73%?#@{}1-; S é;‘ggg@og%(%&sima gel using dichloromethane as
JoetﬁﬂYdeﬁhiQﬁieﬂesﬂre@abbmm(Mmghvarm (197FBA23a). 104821

Toa soI f 156A i

(0.5 mL)l[Iwas addzg a g(?lszﬁgl %?(%@1@%4)’ f\}/% %@9{9%@@ v e,
mBaO RISy 8. wdrm@ﬂ%nﬁ)aﬁdﬂ(dnléﬁaber&teame}@wé&h@mbﬂ Ar-H), 7.53 (m,

I R RS-t b 2 o BT S G e 0 (-

8.3, 1H), 7.90 (d, J= 8.1, 1H), 776768(m 1H), 7.68-7.58 (m, 1H), 7.05

A e i

m, 4H), 1.18 (s MHz) 153.0,
13nethyibengenogiéouyihyirapogef173EMAGSM.0 119.0, 111.4, 100.0,

67.7, 6034993, 3¢La2Bidture of ketone 156AF03 217 (500 mg, 1.811 mmol) in abs.
4-(3-Met 2yI -8- azablcyclo[3 2.ljoct-2-en-8-yl)naphthalene-I. carbonltrlle

(19%@2\ AFLioH8A S SoIOlSA O ASBARAREEY (44 w0 Lk mifR) ond the
in igisH aras thiarke &5@@6&&&&@@6&&%&% Neageidr 20¥ic0. &Gl ible)precipitated

the reac |xt stirre ri 0 solv o
GBI SIEH SRR G0 AT A P AR o 5220
dichlororfetigne ammsied/zmé @Mdﬁ]\ha‘ﬁtam YOI CSat300 MEnsé 8.25-8.15 (m,

Cor#ﬁ r?eﬁC?zE dme W Spuagted L}'@t@te Qe 188 om, 15), 7.35

rganlc Phas s Wer drled ove S |um su ftered and
ev@pdrated, GFgivieda @ude@r@cﬂl&l,\ﬁﬁibﬁ WasmpdHhied By Bk g dlH), 2.82-2.69 (m,

fc? g%f\ye 1@72‘%@@?% yz% 70/ {32@{3 t?éllvl ?}%%ﬁ,\ﬁt?ﬁ T e@tgz 1.48 (m,

(CB8413, 300 MHz) S 8. 14 8.05 (m,

4-[2-(HydroxymethyDpiperidin-1-yllnaphthalene-1-carbomitrile, tri (173FBA70e).

[0472] A solution of 1-cyano-4-fluoronaphthalene (200 mg, 1.168 mmol) in
pyridine (0.5 mL) was transferred to a Pyrex tube and 2-piperidinemethanol (538 mg, 4.67
mmol) was added. The tube was capped and exposed to microwave trradiation (200 °C, 60
min). The reaction mixture was diluted with ethyl acetate , washed with 0.4 N HCI and
saturated agqueous 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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2H), 7.65 (d, J = 8.0, 111), 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, 111), 3.97 (t, J= 5.2, 111),

239-2.14 (m, 21-1), 2.11-1.87 (i, 2H), 1.78-1.56 (m, 2H),§f5§ %g
W&%ﬂ‘fﬁwﬁié(cmls, 75 MHz) 162.7, 150.7, 134.4, 133.7, 131.9; “51"?””3

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 -113 WO
2005/11§261] PCT/UISE0R% Q67 143- [0 86]-RRRCP Sk|StifoMEnHd 8.30 (4, /= 8.1,

Amplification (R-SAT . The_functionalreceptor assay, tof _
St Ao S Ao A Tony (AT g i ity Re B 8.0, 11D,
nbaTidaons Admke-pitfcedutEHastBEad previdhsh! (BraidnMER): US

Patent 5,707,798, 1998) to screen compounds for efficacy at the
Androgen AR receptor. Briefly, NIH3T3 cells were grown in roller bottles

o388 E6muenephbalm-hrafkdrraderhndrosi8-rrahiycofwit oct-3-yil-N.N-

p'@ﬁﬁgﬂﬁéﬁ%ﬁaﬂﬁmdei)iﬁgﬁﬁ A@agep Inc.) as per the manufacturer's
protocol. R-SAT assays were typicagy

erformed by transfecting 30 _ .
oo lcepioh &5 UgfoNie h (R Bk At CRATRD i ¢
recgptar $ad ) \helyer wanstid siwpedswerentylmanmalichaipredsione, 0.688 mmol,
vectors. Helpers are defined as _signaling molecyles that modulate hoth .
lighifrdl- eﬁﬂén@ﬁnm&t‘f@aﬁﬁ% %]ptgn e}htg ﬁnti:ﬁorr%lf tlr?é% ELre%:geiwié or, of NN

tygisaiyyta-astiid dnsdM IFRT 30ckhslweres trddefd8teohn0 524 16y vnd the mixture

trypsinized and frozen.in D . Frozen cell R, t , :

SRR A DO Bl St ey e AL el (M, QoD in ar

thEHE OVIrihawhunddified dtandshherduiitt SiwembrsAtc &2 fob-files reaction was
h%@glw REEMeNas; Iam. iR RIMESARIDAIKET BERGIAGHYIVhe organic

d
was measured. by the addition of the (3-galactosidase substrate )
o-PhaspIengIiEd-DrgySediopy i Aue daoNmg crrmRie h B8 NBUsg)product which

T%@&iﬁ@ﬂaﬁ%ﬁﬁ?@ﬁ% neACURR V@SHIEAS IR e aRREIDRRSIMMELKE a second
plate reader (Tit

ertek Inc.? at 420 nM.‘AII'dataW re anal Zei@c%@gﬂ bt
PR B R IS A A o PRt B SR IL Sy D as 2 white
Tableileenanoens. YoEfficacy pEC50 196MBT2-7 85 8.1 116BG35-24 94
8.1 130BG1510 9% A2 et rhovr (cp, 300 M) 5 8.18 (6, = 8.8,
2H), 7.76 (d, J = 8.1, 1H), 7.69-7.60 (m, 1H), 7.60-7.48 (m, 1), 6.92 (d, J = 8.1, 1H),
4.22-4.10 (m, 2H), 3.08 (s, 3H), 3.00 (s, 3H), 2.55 (t, J = 6.3, 2H), 2.42-2.32 (m, 2H), 2.23-
2.15 (m, 2H), 2.07-1.85 (m, 6H).

3-ex0-{8-(4-Cyaponaphthalen-1-yl)-3-endo-hydroxy-8-azabicyclo{3.2.1]oct-3-yj-N,N-
dimethylethanesulfonamide (173FBAS6b3).

16476] To a solution of N,N-diisopropylamine (64.3 mg, 0.636 mmol) m 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 mixtare allowed to stir for 10 min. A solution of N.N-
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 1t and the sélution stirred for 3 h. The reaction
mixture was then quenched by sat. aqueous NH:Cl and water and extracted with

diethylether. The organic phase was dried over sodium sulfate, filtered and evaporated to
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156AF70-267 88 8.7 156AF 11-229 44 6.8 156AF32-246 57 7.4 -114
WO 2005/115361 PCT/US2005/017143 Determination of in vivo activity
of test compounds as Androgen Receptor agonists. 116BG3 |

W[‘M%'ﬂ%ﬁ? ogen Receptor agonist 116BG33 was administe?gg%%c?%dgz?ym
for two weeks to castrated male Sprague Dawley rats (n=3). The effects
of 116BG33 (3, 10, 30 mg/kg) were compared to testosterone propionate
(Ogivand |amgtkgyrpdwitivevbotitrotpsapuriaiticky (0% ateenB8dhagutives 1:1 ethyl
copuall rned.and R elalis of ARsiale ojapd 3adeRINA STl 2 mg 9%).

ure

were mea d after sacrifice that occurred 24 hours after the last dose.

Blood wd8433llectddiNMBaparit 4dideHan f@bé@@té@@&éaif%@t%ﬂz) 8 8.25-8.17 (m,
ocayired g4 RoULs affey e lasidgsesBloed was Gentiliged apd PASH& 7.5, 11,

collected and plasma samples frozen.%LnZLSS Rat luteinizing hormone éLH

pl4stia &% &1 wilje T etdimihBe 115hg Bh(enziimé ired? ), 2.20-2.10 (m, %H% 2.06-
imwm@qﬁeﬁ.a%%éﬂﬁqm%gg@pm as per manufacturer's
instructions. The solid phase assay is based on the competition between
unlabeled rLH and a fixed quantity of biotin labelled rLH for a limited
anaud ehkldrsperidic anthotR- ArabeRjtig e Nepimddidpaisstiasecid tert-butyl
allows for si 2 plification and detection in presence of the substrate.
R&fﬁfs@gi%}%a% s.c. administration for two weeks of 3, 10 or 30 mg/kg
116BG33045780.1 niylasteptostercricNekd (i0nGtes (JiR)editbmat hawveralmyl, 1.45 g, 33.3
eff - j f e {Eigur, ' i iU

Gl Q{ﬁ%ﬂﬂ? 59 rﬁ’ﬂ‘?%ﬁ.gﬁ‘g“%ﬁ S LLAE %h\.’%?c&éﬁxﬂﬁ. QHiRLY7.33 ¢, 33.3

after sacrifice com are 'FO ve contrast_, da_y S.C.a m|n|_strat|on .
fommelvadil ofeachiny ke xésnstesetevbisioHatbmp ) destltebritpngpf Boc-tropinone
SigRifcanbincHease WhRiiue ot BF Rrosiate i aHrRd kARt eminalL, Partitioning of

vesicle (Figure 2) coné&ared to vehicle. These results suggest that

1168 GHER| Proteshipith e stishiag Yo MERngT o cisa SEgRRisnifgy over sodium
ve&ﬁﬁ@ﬂﬂtﬁ@ﬁz%?d&mpﬁmﬁw@mwm &@Qﬁ{‘iﬁkeﬁﬁiw'[@lfizabicyfio{&l 1 Joctane-
testosterone, [0490] As shown in Figure 3, upon castration, plasma levels

of %a%e-ﬁwﬁ?gh[%%wléﬁéﬁﬁﬂf fg-é%%f%ﬁoﬁﬂﬁ?%@%m@ﬁt was used in the next
exageradistafimiristratien(ibd. diy ) @iuson AR AgIFBt Buctbasgthe2.2 mmol) in dry
te ne.propionate. analog, results in a dase dependent .reversal .
i T e T G PR T M 3EF SR T tE sotuion,
Sufutameb29.0 mL) and the reaction mixture was allowed to stir at rt. After 1 h the

mixture was cooled again (ice bath), slowly quenched with water (10 mL), the aqueous

phase was saturated with K,CO; and the reaction mixture was extracted with diethylether.
The organic phase wag dried over sodium sulfate, filtered and evaporated to give a crude
product, which was taken up in ethyl acetate (200 mL) and filtered through a silica pad to
give 197FBA17d as a colorless oil (4.11 g, 77%).

[0479] 'H-NMR (CDCls, 300 MHz) 4.19 (m, 2H), 2.18-2.12 (m, 2H), 1.95-1.89
{(m, 4H), 1.66 (d, /= 14.3, 2H), 1.46 (s, 9H), 1.17 (s, 3H).

Endo-3-exo-methyl-8-azabicycio[3.2.1]octan-3-0l hydrechloride (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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administration of 116BG33, a potent and selective AR agonist, similarly

reduces LH levels to physiological norms. Complete reversal is evident at
30mg/kg. -115 WO 2005/115361 PCT/US2005/017143 154BG31 Results

Wﬁilv&éﬁsﬁﬂtaneous (s.c.) administration of testosterone pro%%rﬁaﬁzeoﬁ? 7,143

at a dose of 1 mg/kg for a period of two weeks, produced significant

increases in prostate (Figure 4), seminal vesicle (Figure 5), and levator

ani mus&& {Figure ISNMER {EBUS Wvdights AsHedmpafetdte\BRick27 (d, J= 7.3, 2H),

”E%@UQ £pgLrast,) i,'X%ﬁi%‘%’(%Hﬁiﬁit;B‘% (13 /ug/kg LaBEFE (Joi),

peri two weeks did hot appear to significantly alter wet tissue
weights. Daily administration of higher doses (3 and 10 mg/kg) of

124893 hanrarsed icsipnifianntineie s 4elijseis-WRidpismaRyever,

not to the extent of TP. These data suggest, as compared TP, the

9
pstahoaitdlen Bydrreidarid 88 A3 Mereased seminal vesicle and
prostat? [BLAE) WitW%Sf%@&%m st bmeddent witilodosemelblf iedihioromethane
100X of TP are reached. Upon tion, plasma leyels aof lufeinjzing . .
héPm o CFaF iﬁ@%%@eﬁ“ﬁ’;}”&pﬁ%ﬁ%‘ﬁéﬁf‘e %—%%% .%iél}%e I?){%ht%n?gmme stirred
adminissatiom ahd Phéh magf@asdidarilel tidayd}, ampiRuad (3hstge 008 as a white

LH levels to those obtained in naive rats (non-castrated animals). Daily
adfilfiistration of 154BG31 (various doses, s.c. for 14 days), a potent and

selective guB3agoniSENiBoet:ceas A e EE: dEpeENRMoSIebsitt) HMPshi 18 (d, J =

L , that let S i o~

1o B et i e G s .
RA.05 Rl & R3.2RBHhéeidint. (3 GmRHR Adtéath (nd8Pendarth &klastetl)., 1.91-1.72
2.%93 tcy fi?f@@?@ﬁ)?tm@f%ﬂﬁd{ﬁmr&%w Rilod) allenyiaalkynyh balag o, 127.1,

no, hydroxy, amino, lower aminoalkyl, lower alkoxy, aryl,
hei2dadds ECORY, ICONRYURS 1MHEORA NASOIRE-HEDR4, COR4,
SR4, S(0)i,R3, SO2NR8R9; R3 is selected from the group consisting of

cyano, nitro, S(O)"R8, SO2NR8R9 o
4-(3-Methyl-8-azabicyclo [3.2.1]oct-3-en-8-ylnaphthalene-1-carbonitrile (197FBA24c).

10484} To a solution of 156 AF70-267 (43 mg, 0.147 mmol) in dichloromethane
(0.5 mL) was added aq. sulfuric acid (2 M, 0.15 mL), the reaction mixture stirred during 30
min. The solvent was removed fo give a solid, which was washed several times with
heptane and dichloromethane and dried. The crude was taken up in sat. aqueous NaHCO;
and the water phase extracted twice with ethyl acetate. The combined organic phases were
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 197FBA24c (11 mg, 37%).

[0485]  LCMS m/z 275 [M+H]". 'H-NMR (CDCl, 300 MHz) § 8.14-8.05 (m,
2H), 7.65 (4, J = 8.0, 1H), 7.58-7.51 (m, 1H), 7.49-7.40 (m, 1H), 6.91 (d, 7= 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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OSO2R4, P(O)(OR4)(OR5), P(O)(OH)(NR4R5), PO(NR4R5)2, COOR4;
ring A is 6-membered, optionally aromatic, partially saturated or

completely saturated carbocycle or heterocycle, containin
Wﬁ’e”t‘é‘%gf s, selected from the group consisting of NRGR%%f%éé\?g@,m%
C=0 and C=S; ring B is an optionally substituted tropane Yiand Y2 are

CR6R7; R4 and R5 are each. independently selected from the group
consistif848thydr&pseptex aftelestitnnagdsubsanibensing | Blly Assays. The

substituted Rlkshy QpHionally subsituiadn alkyyoptonally SIS dR-SAT™),

cycloalkyl, optionally substituted heterocyclylalkyl, optionally substituted
aryraIRgrdoptiB minpsTRdicEana o B Sho RERP Ll SRt bed iR AR fnn, M. R.
optionalisubstituted, hesespary lsiRé&arsbRFoariedsh vitlepsndently Androgen AR
selected from the consisting of hydrogen, halg, cya rox

oAy ST R U PSSR L AR o uence. Clls
suhstitthad alkyRyledpoiohaily auititptedndy didéte/hisopiBoifycs (Qstgetddc.) as per

heteracyclylalkyl, optionally substituted arylalkyl, optionall itute ;
B e T

heigboaiy| pOREINRARE 5G RYDGORH, FODIRReE BENRURE, NNESORHpeceptor and
og R4, CSR4 CS%F“ CSNR4R5 %.HCSFM
S

ﬁ&%s}%‘g%éff , mﬁg&ﬁ%@fi %gxgﬁ%%s%%toé(%%és are defined as

h
ndepifieniyisalisstclifomethiat cbplicohsietinirosHgatoneHoropendigdependent
substitiedmalkyh epugnally %Q%%’%qa@{m}s.%ﬁ@?ﬁweﬂé%gwtt?ﬁlsfected for 12-

alkynyl, optionally substitutéd cycloalkyl, optionally substituted
heterbciray aKpinptbaayeems ity ey | AgAc L 5ah M5 S dpstittiayed. plated at

hetgmamtatiol _ndisRn ieosrfeamitie S:aknha maseutitaliere then grown in a
acceptable salts, esters, amides, prodrugs, or stereoisomers thereof. 2.

TRERSHsS TR SPERRT e P 1RE Ak iBefye daytipstivwpsghen removed from

PYEiPRtes add eneAMPELHR0LOF GlFiRvat WREERIBIRY i6h6\:aR1 d3ited, 18 P) galactosidase
R8 or SO,NR8R9. 4. The compound of claim 1 wherein R3 is cya

nor
nifdPsEathe-sbraRisl BridgActoRyRERSIAFIAG NS ot drity dilb titu g -40)- The
wﬁlébﬂﬁﬂg;éodm@@ﬁr@mrﬁf!a@e%ﬁ&mg@?ﬁ@p&ﬁeﬁm&m '”' bé Ipysleqgeder (Titertek
alogen, roxy, . optionally substituted alkoxy, optionally su te
A K Rt T ARG Ry ARG RRESHR) gt ¢ (IDBSs).
optionally substituted aminoalkyl, and

Androgen receptor asonist activit

Table 1
compound %Efficacy pECS0
196MBT2-7 85 8.1
116BGE35-24 94 8.1
136BG73-10 66 8.1
136BGE85-2 41 7.1
156AFT70-267 88 8.7
156AF11-229 44 6.8
156AF32-246 57 7.4
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NHCORA4. 6. The compound of claim 1, wherein ring B is optionally
substituted with one or more hydroxy groups. 7. The compound of claim
1. wherein R6 or R7 is hydroxy or alkyl. 8. A compound se

W&rgﬂ]ﬁ" &?ﬁéﬁstmg of: 4-(3-endo-Hydroxy-8- azablcypclo[3 2. 1&:@}?&; %m}}pl43
Joct-8-yl)naphthalene- | -carbonitrile, 4-(3-Oxo-8-azabicyclo[3.2.
[Joct-8-yl)naphthal.ene- | -carbonitrile,
4-{3-[2-(1H-Imidazol-4-yl)ethylamino]-8-azabicyc|o[3.2.1]oet-8-yl}naphthal

tgmff %%ﬂitﬂ‘ﬁl 9’1@:?’9599 (ﬂdr@st compounds as Androgen Receptor agonists.
4- i% tCyC|oﬁexyIme’fﬁy amino)-8-azabicyclo [3.2.1 Joct-8-yllnaphthalene-I-
cadesitiReslifochloride,

4-[3-(2-Mprpnolin-AndeihamingiB-azahisy cloBs Was adm1mstered s.c. daily for
Joct-8-yl[naphthalene-I- carbonitrile dlhiﬂ}gochlonde Met acetjc

oxy
oD Bk iFTA Ak PR RIS RIB [1: 1dx 3 Fcéss?il?gﬁ% 3,10,
39darghalinvt¥RteRianic ActdartaoBe(droymanaihthatertlnBigs; positive control)

ym? %%%.3@%056%%& Stegg ; grzgc}:?#éﬁ Cli:n :{i%] vapep %realég%é (1)f prostate gland
azah)lﬁynin@‘s @sﬂl]xb@w&ylmsﬁwd@/dﬂanmae@ thhlacoun ed 24 hours after the last dose.

|et aml%ﬁg {%8'? %er %ﬁj%?%éﬁ%%gg%éﬁEMﬁ%% YO:Birred 24 hours after

azaglcycloif oct oroacetic acid
eM(@wﬁenémmmémﬁwe{weﬁ]@e@slqﬁrr@%pies frozen.
Morpholig ﬂ%@gace%taﬂ%ﬁm $dAnone @%pﬁl‘éﬁﬁl@%%’ﬁ -Frere determined using an

azablcyclo 1.]oct- 3-yl ester, hydrochloride, Imidazol-1-ylacetic acid

BB dig) &byl A35ay Bkl oy BomoAmetsians s per manufacturer's
h){%@%&h?iﬂgeﬂ{éygﬂmh ! i%%{%ﬁirigléﬁﬁﬂfﬂtﬂglgompetmon between unlabeled rLH and
en t -8-

o ﬁ?@ﬁ%rtg%q ?éﬁlﬁg%)g ?Iﬁ%?rb L'CX‘C|O OOU(.:I;[J:SO%/ rfﬁt%e%ﬁc antibody. A
el&d@t&éﬂe@ﬁﬁﬁm&ﬁﬁ}mﬁm&s@ BHGvex ehvisilo] aplifoati@aydnd digection in presence
hy% chlarl%e Succinic acid mono

gnonaphthalen 1-yl)-8-azabicyclo[3.2.1]oct-3-yl]

Results

[0489] Daily s.c. administration for two weeks of 3, 10 or 30 mg/kg 116BG33
or 0.1 mg/kg testosterone propionate (TP) did not have any effect on wet weight of prostate
(Figure 1) or seminal vesicle (Figure 2) after sacrifice compared to vehicle. In contrast,
daily s.c. administration for two weeks of 1 mg/kg testosterone propionate (TP) resulted in
a significant increase in wet weight of prostate (Figure 1) and seminal vesicle (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
iestosterone,

10490] As shown in Figure 3, upon castration, plasma levels of huteinizing
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 ammals). Sub-cutaneous
administration of 116BG33, a potent and selective AR agonist, similarly reduces LH levels

to physiological norms. Complete reversal s evident at 30mg/kg.
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ester, Trifluoroacetic acid
endo-8-(4-cyanonaphthalen-l-yl)-8-azabicyclo[3.2.1 ]oct-3-y| ester,

4-(endo-3-Methoxy-8-azabicyclo[3.2.1 Joet-8-yl)naphthalen % r
wR %@’iﬂ f’:@?&nonaphthalen I-yl)-8-azabicyclo[3.2.1]oct-3-yl]- f ﬁg}?@ﬁ%@ﬁgs

zin-I- yl)acetamide, dihydrochloride,
4-(3-Endo-hydroxy-3-(,xo-methyl-8-azabicyclo [3.2.1] oet-

8iyiRaphtRatene- 1 - carbonitrile.

&1 endely AR R PO AR U &g s HRpRAREIenS at o dose

carboni
Aefehoie/Bpite(8 periti ofdioiezdip cradacaignifisap BRaRashindTEl (Figure 4),

¢ 5), and levat 1 re 6) wet tzssue Welghts as
gfg’%{)%o J'C%gjril%rgmﬁ%l reB ()enﬁ% h;a?o?{y aénagia%sl%;cl(g[lsg% 1]o)ct %gg
a@me@a@b@ml@traamwbéﬁf@@&&‘iodé% B ALPANSHE R 2 (1548631

43@%584 %ﬁg&gﬂ@l%ééel%c&ﬁ lﬂb‘é 4 1a.r to gigllnﬁcantly alter vllei tlsfgue wellghts Daily
exo-Hydr azabicyclo oct-8-yln carbopitrile
4@%‘%&%&!{/@3‘%5@& ?‘i] gt‘%g%% %ﬁﬁ%ﬁéﬁ EBPESSitrife, significantly
(%&eéﬁe@@n@éﬁ@m&@éﬁﬁ-lhw@wfphﬂmz}mammnylmfdﬂﬂ ndtivgl ésreruggest, as
4-(8-Azabhicyclo [3.2.1] 0 en -8-yl)naphth -carbonitri -
4%&%@?&6@% gt %8 ?}i)ﬁa%%{h g%"e fects ém,m ecre %é) geminal vesicle and
3Rystabidind) -yirapuBEs acichp mdo 18- @idganontipHtseserijayijegst 100X of TP are
AN 00D SO M S LMD AR, IR RIORARC R fncroased by

nonap alend] -y azabicyclo[3.2.1]oct- 3%/I ester,
fumpazmten&%yﬁaécﬁoﬂ@ﬂl [Fopieh 0 aEibronic” administration of TP (1 mg/kg, s.c. for 14

mh%@&@ﬁlﬂ@'ﬁv@%%@'%@&@[gﬁaﬂgﬁ:tlﬁ whRSt@Lis (non-castrated
fum ate 4- (2 ethyf 8- azab%#yclo 3.2.1]

O@Wﬂﬁamwﬁﬁﬁéﬁ G31 (vanous doses, s.c. for 14 days), a potent and

EEQ@cﬁv@ﬁﬁwhﬁﬂé@Be&ﬁ)tﬁs@M%@{ Rfeskidrybdibdregel levels, such
phosphate

2 @ﬁb%@mﬁéﬁ?gﬁ%hﬁ?élgﬂdﬁ}lfté{gﬁ%(g%ydroxy 8- azablcyclo[3 2.1

Joct-3 -yl]- N, N-dimethylethanesulfonamide,
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4-(3-Endo-hydroxy-3-exo-methyl-8-azabicyclo[32.1
Joct-8-yl)naphthalene-I- carbonitrile, hydrochloride,
4-(3-Methyl-8-azabicyclo[3.2.1 Joct-2-en-8-yl)naphthalene- 1 -earbonitrile,
WHAB-RiggrazmEDVIpropionic acid endo-8-(4-cyanonaphthalen-I-yl)-8-

azabicyclo[3 2.1]oct-3-yl ester, dihydrochloride,
3-[Bis(2-hydroxyethyl)amino]propionic acid |

1. endoBetingyand ngpbteated Hyth:8¥ aabicyElo[3.2.1]oet-3-yl ester,
furnarate, 3 -(3 -Dimethylaminopyrrolidin- 1 -yl)propionic acid endo- 8-(4-
cyanonaphthalen- 1 - yl)-8-azabi.cydie[3.#7]oct-3-yl ester, difumarate,
3-(4-Methylpiperazin- 1 -yl)propionic-agjd-,
endo-8-(4-cyanonaphthalen-1-yl)-8¥azahideclo[3.2.1]oct-3-yl ester,
di.fumarate, and ‘ A
4-(*-Diethylaminomethyl-3-hydroxy-8-
e-I- carbonitrile, hydrochlo(ile. 9. g
consisting of: 4-(3-endo-Hydroxy-8-az&Bi:cytlp[3
2.1]oct-8-yl)naphthalene-I-carbonitrile, g-(4-Ethylpiperazin-I-yl)propionic
acid endo-8-(4-cyanonaphthalen-l-yl)-8 azabicyclo[3.2.1]oct-3-yl ester,

whdrgchloride, 3-Diethyl.aminopropionic acid
ﬁ%llroagﬁ%égéaﬁ:ngagge%g%&%el%py %elgggal%dn?[hg'glxlgggg go%'s?s fggr'of hydrogen,

Towerdi{SAERUeNRY 3 exto ety lcS-asabicyclof SatidoctRvyl) anpithidendolver

- carhonitrile, - 120

alkoxy, @ dnbRRgRAx -9 9Rs- SRR R az ISR e By fepRitn iz oR«
S(O)"é%%’régr%}(;ms%%%sa abicyclo[3.2.1]octane-3,2"-oxiran]-8-ynaphthal
-(endo-Spiro[8-azabicyclo[3.2.1]octane-3,2'-oxiran]-8- alepe-l-
N e e e A e R e
0S0&(8PA3RDRYRDIBZ, P AR EHINRILH PEDERIRD QiR
4-(2-Methyl-8-azahicyclo[3.2, 1]oct-8-yl)naphthalen -I-carbonitg'le, letel
4 PTG PSR S ek SHURALE- A AP EIoR S T Bt B Ap R SIGHRLSreY
saturat€REReRitiige rdreeerdr, @Btaining up to two heteroatoms, selected from the
4-(3-Methyl-8-azabicyclo[3.2,1]oct-2-en-8-yl)naphthalene-I-carbonitrile.
grouﬂ@%‘%&fﬁﬁé% gﬁngé)%réﬂ ﬁé &F&Tﬁ.‘?_ onsisting of: '
ring B is an optionally substituted tropane
Y; and Y, are CRgR7;

bieyclo[3.2.1]oct-8-yl)naphthalen
ppund selected from the group

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 heterocyclylatkyl,
optionally substituted arylalkyl, optionally substituted aryl, optionally substituted
heteroarylalkyl, optionally substituted heteroaryl;

Re 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, SRy, CORy,
COORy4, CONR4Rs, NHCOR,4, OCOR4, CSRy, CSOR4, CSNR4Rs, NHCSR4, OCSRy,
S(OMR4, SONRRs, OSO,Rs, NHSO:R,;
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4-(3-Propylammo-8-azabicyclo[3 2.1]oct-8-yl)naphthalene-I-carbonitrile,

hydrochloride,

4-(3-Dimethylamino-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-I-carbonitrile,
Rt oehler iﬁkﬁh‘lﬁ[&ﬁﬁﬂd&ﬁiﬂ@%ﬁp& I&mmﬁ)e&tm.@iﬁeyeiﬁiﬁgof hydrogen,

. t-8 th I e-l-.ca onlt hloride _
opsongl R Sy ) & ASu o e B A el
optioﬂaim’leuﬂaﬁdmdrdpf!delk@&(&;fﬁyoahipr@pwammd Berzabichdld[3 .2 dptionally

t-8- thalene- it d
subsuﬁ;c @Xr&mﬁg}%ﬁ?}ﬁ&%ﬁ‘ %?ﬁt%i té/zaro B?BBle]oct 8-ylinaphthalene

n H- a@&&b@ﬁﬂﬁﬂ@rﬂmyﬂﬁqchlonde

4 Fura Imeth minQ]-8- azablc%xc 0[3.2.1]oct-8- ¥Igpaghthalene -
fﬁf-é I’%%%el e salt esters arfil . pro g5, O CSIeOISOMErs

therecd-{3-[(Pyridin-2- yImethyI)amlno] -8-azabicyclo[3.2.1
]oct -y{na htha --ca bo |tr|Ie dih hIorlde
2. 5 SO e O A S e S AR R Ree
3. carb’@hﬁmt&nﬁmﬁh&dﬂcﬁﬁdﬁ I4%(BEHWR}>(&IWMBHHZ@W¢@W{3& $0O-NRgRs.
Joct-8-yl)naphtha rb n|tr|I 3-Chloro ionic acid
endig- é)ﬁlgée%%tlﬁja% -nyf)r% -aza c;}gllofﬁ Af)foct-& yl ester, 121
5.4-(3 "ﬂz@eEahlmuﬂdSeénﬂmhydmﬁnam@l&ysloﬁﬁxﬂlaﬂbmeﬁ@mmﬂhm@mem

- Carbongr 3 eiecte fr ﬂr rRUR Consi tm th dlr
4P FORH RIS TR SRR S SRS Y HOES: f]aécg%nyﬁﬁ
alepgerih Heaslismituile] dH(Sx&mipilﬁ)eﬁaﬁgfedui&,y&lﬂEﬂ alltyl, optionally subsmuted
la hth ene:l-car |Ie ydrochl

LR N R O M
deyHEORchloride,
glle[tBhiM G ggggﬁ% rr(]%??eila,el%y 0.,2/0 N (%I%glgrllc %04 Zt]?h y erkJsg tuted with one or

emier8Hiryangnaphthalen-1 -yl)-8-azabicyclo[3.2.1 Joct-3-yl N,N-

7 _dllSOﬂ 9@%@69188 %?%Phatq wherein Rg or Ry is hydroxy or alkyl.

8. A compound selected from the group consisting of:
4-(3-endo-Hydroxy-8-azabicyclo{3.2.1 Joct-8-yDnaphthalene- 1 -carbonitrile,
4-(3-Oxo-8-azabicvelo[3.2. oct-8-yDnaphthalene- 1 -carbonitrile,
4-{3-[2-(1H-Imidazol-4-yethylamino]-8-azabicyclo[3.2.1}oct-8-yl t naphthalene 1-

carbenitrile, dihydrochloride,
4-[3-(Cyclohexylmethylamino)-8- azablcyclo[a 2.1loct-8-ylnaphthalene-1-

carbonitrile, hydrochloride,
4.[3~(2-Morpholin-4-ylethylamino)-8-azabicyclo[3.2.1]oct-8-yl Inaphthalene-1-
carbonitrile, dihydrochlioride,

Methoxvacetic acid endo-8-(4-cyanonaphthalen- 1 -yl)-8-azabicyclof3.2.1 Joct-3-yl

ester,
3-Morpholin-4-ylpropionic acid endo-8-(4-cyanonaphthalen-1-y1)-8-

azabicyclo[3.2.1]oct-3-yl ester, hydrochloride,
3-(4-Ethylpiperazin- 1 -yl)propionic acid endo-8-(4-cyanonaphthalen-l -yl)-8-
azabicyclo[3.2.1]oct-3-yl ester, hydrochloride,
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Endo-8-(4-cyanonaphthalen-1-yi)-8-azabicyclo[3.2.1 Joet-3-yl hydrogen
N,_N- diisopropylami.dophosphate,
[8-(4-Cyanonaphthalen-1-yl)-8-azabicyclo[3 2.1]oct-3-yl]urea,
Direiiyidanviaaiecpaidic acid endo-8-(4-cyanonaphthalen-1-y1)-8-
endo-8-(4-cyanonaphthalen-|- ge -azabicyclo[3.2.1]oct-3- yl ester,

azggfgyg ’(iﬁﬁ?ﬁfﬁe r%sfﬁﬁlﬁy% ‘i%%l “endo-hydroxy-8-azabicyclo[3.2.1]o
cteSiyiinaphthalent-l-waibdnitrits;anonaphthalen-1-y1)-8-azabicyclo[3.2.1]oct-3-y]
4-(3-endo-hydroxy-3-exo-hydroxymethyl-8-azabicyclo[3.2.1]oct-8-

e'S§)if)”naphtrialene-I-carbonitriIe, 4-(3-endo-Hydroxy-3-exo-{
[2nbpiiclazatyiiethylaminaleiethyl}-8- azakicys(df8y2donaphthalen-1-y1)-8-

ct-8-yNnaphthalene-1-carboniril )

Q%ygﬁ/ﬁ%%%w:ﬂe%% 59(%&%1-8-azabicyclo[3.2.1 Joct-8-
ylInaphtblenkctteaibianinif- fciyticanoithphthalen-1-yi)-8-azabicyclo[3.2.1]oct- -
endo-8-(4-cyanpnaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl ester,

3 _X?&-Tﬁe&yﬁgégg&ﬁééazabicycl0[3.2. 1]oct-8-yl)naphthalene-I-carhonitrile,
43t iBeerydid-bythadeyidroxy-8aaizhbicy clofdi28i|éety8aphnpiphthatehed )-3-
1- carbopjtrile, 8-(4-Cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1

B PO B i

D& ayanarafbthaleriddd)8cazahinyclofBhaldjdetire-2atacyobofBaldiett-3-y1

methyl. ester, .
E:SﬁfffZB%%’l’:cfg‘f/]:h‘%aet‘hyI-8-azabicyclo[3.2.1]oct-2-en-8-yl)naphthalene-l-carbon
Siiedmicd|. RIARABEGHO BB BenzaylanysdslticyenondphthalbivtefdiB 2. 1R2t-3-y1]

azabicyclo[3 2.1 Joctane-2-carboxylic acid methyl ester, (IR,2R,3 S,5
eséfir-’df-(i’s-Hydroxy-2-hydroxymethyl-8-azabicyc|o [3.2.1 ]Joct-8-
Tylinaphibalenedidcarhdmiti{d; Q-Gypanpedinaibn-1-yi)-8-azabicyclo[3.2.1  Joct-3-yl
ndo-8-(4-cyanonaphthalen-1-yl)-8-azabicyclo[3.2.1]oct-3-yl N,N-
‘ﬁ%opropylamidophosphite, 2-Cyanoethyl
entlQeBd SeidnhoapBthalbivtoll) (8-t dbicygeld[8 ahiiffadta® i carbonitrile,

T X T A ——

yvhacetamide, dihydrochloride,

€8

4-(3-Endo-hydroxy-3-exo-methyl-8-azabicyclo [3.2.1] oct- 8-ylnaphthalene- 1 -
carbonitrile,

4-(3-endo-hydroxy-3-exo-propyl-8-azabicyclo[3.2.1]oct-8-v])naphthalene-1-
carbonitrile,

4-(endo-Spiro[8-azabicyclo[3.2.1]octane-3,2'-oxiran]-8-ylnaphthalene-I1-
carbonitrile,

4-(3-exo-Cyanomethyl-3-enJo-hydroxy-8-azabicyclo{3.2.1]oct-8-yl naphthalene-1-
carbonitrile,

4-Nitrobenzoic acid exo-8-(4-cyanonaphthalen- 1 -yl)-8-azabicyclo[3.2.1 Joct-3-yl
ester,

4-(3-exo-Hydroxy-8-azabicyclo]3.2.1]oct-8-yinaphthalene-1 ~carbonitrile,

4-(3-exo-Methoxy-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-I-carbonitrile,

(S)-1-(4-Cyanonaphthalen-1-yl)pyrrolidine-2-carboxylic acid methyl ester,

4-(8-Azabicyclo [3.2.1] oct-2-en-8-yl)naphthalene- 1 -carbonitrile,

4-(8-Azabicyclo[3.2.1]oct-8-yl)naphthalene-1-carbonitrile,
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Ethyl endo-8(4-cyanonaphthalen-I-yl)-8-azabicyclo[3.2.1]oct-3-yl hydrogen
phosphate, Bis(2-cyanoethyl)
endo-8-(4-cyanonaphthal.en,1-y)-8-azabicyclo[3.2.1]oct-3-yl phosphate,

2 yaneriivdienderd(dniyanonaptithalen-I-yhi8-azabicyetafdBibjoet-3-yl)-8-

phenyl qhos%%atg,
az@ﬂﬂiﬁc-@j()%gc SraptifiEle AHRdEE-azabicycio[3.2.[Joct-3-yl pheny

hydregenophogphaigenc] 8-(4-cyvanonaphthaie-Byl)-8yazahigychalhd & ]-8-
oct-3-yl] acetamide,

azgbEK AN (9 9G-SR RS -1y 1)-8-azabicyclo[3
2 {Jpatadoylipvopanantide, acid endo-8-(4-cyano-naphthalen-i-yl)-8-
N-[8-(4-cyangnaphthalen-I-yl)-8-azabicyclo[3.2.1]oct-3-yl]-3-(4-ethylpipera

azgpiqySIibropaRade Sifly drdHifide,

N4 824 euanenanbibales -y BazabicygialB2loctaytharile,
diethylaminopropionami.de, h)@jrochl i

d .
N TR ARB SR B AR R 2 Joct-3-y1 dihydrogen
p}]@@f&tﬂ]-&(lH-imidazol-l-~yI)propanamide hydrochloride,
(N' 8-(4- é%’@%’;aphé;ﬁ#&%i!éﬂ?ﬁfﬁ% A 2 I 3 i 13 2. 10ct-3-1-
NN-={Brtérisyenpnsphibakanttyl)-8-azabicyclo[3.2.lJoct-3-yl]-4-
methylbenzenesulfonylhydrazon , .
A RSB ATSH  42s R okt S e bpless
cd@indrid; Nitdmataglpropanamide. 1.1. A method of activating an
androgen receptor comprisi ontacting in, vitro, said receptaor with a
oo AP £24 15 | TRE TS o8 & RBRRBHER RS BEATeD Tt
manpfpeiia-at Agradigament fora@gtivating anicagidiogemseasipterdn-a-yl)-8-
patient with lower than. normal testosterone plasma levels. 1.3. The use
AL N ouhP B 21 'ﬁ‘ﬁt?’iﬁlﬁ?/égfﬂgﬁﬁf re of a medicament for
amglinrating&nRiomsaafhypegpradisnid 4edhe Lise ofacempiptuled-of 1)-8-

claim 1 in the manufacture of a medicament for treating diseases,
a%h@’éillr?g’a?dlé‘?%“éég %S@E’Ig%%ﬁ%m the group consisting of lower than

3 (3 -Dimethylaminopyrrolidin- 1 -yl)propionic acid endo- 8-(4-
cyanonaphthalen- 1 - yl)-8-azabicyclo[3.2.1]oct-3-yl ester, difumarate,
3-(4-Methylpiperazin- 1 -yl)propionic acid endo-8-(4-cyanonaphthalen-1-yl)-8-
azabicyclo[3.2.1]oct-3-y1 ester, difumarate, and
4-(3-Diethylaminomethyi-3-hydroxy-8-azabicyclo[3.2.1]oct-8-yhnaphthalene-|-
carbonttrile, hydrochloride.
9. A compound selected from the group consisting of:
4-(3-endo-Hydroxy-8-azabicyclo[3.2.1Joct-8-ylnaphthalene-l-carbonitrile,
3-(4-Ethvlpiperazin-1-yhpropionic  acid  endo-8-(4-cyanonaphthalen-1-yi)-8-
azabicyclo[3.2.1]oct-3-yl ester, hydrochloride, |
3-Diethylaminopropionic | acid endo-8-(4-cyanonaphthalen-1-yl)-8-
azabicyclo[3.2.1]oct-3-y] ester; hydrochloride,
4-(3-Endo-hydroxy-3-exo-methyl-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-

carbonitrile,

- 120-



normal testosterone plasma levels, infertility in males, spermatogenesis in
males, erectile dysfunction in males, andropause in males, endometriosis
in. females, dyspareunia in females, vaginismus in females, sexual
amusaldisardess I - amalesy sexua igeRTH O diRRICERT JRafantalese- 1 -
disorders of libido in males, cachexia, HIV wasting, critical illnesses in.
AR uscle wasting is apparent, sarcopenia; frailty: short stature;
dwasfigmsbrossdensivyioss moedgigosdersy inellgingdaskieiiwmell peing,
lack of vigor, anger, irritability, sadness, tiredness, and nervousness;
dion; impaired cognitive functions including verbal fluency and
SpARNASTOE NEUIgdegRRaIRtiS-disardesse nchsiag:fizheimer's
disease, Mild cognition impairment (MCI), Lewis body dementia, and
frdriS FeRipBT Al denl b Sk BRRHRAARS TRetEoBiS isorders, including
dystinideinia. saibarRselerasis, japdonnasiinidppeagenhdiaetes
(NIDDM); cardiovascular disorders including but not limited to
hypéteeheryesrsiay s Risdatertine yochiefar perrmbhalisssity;
cafth@ e PROGIBER IGMeE Bingnd schizophrenia. 15. The use of a compound
of claim | in the manufacture of a medicament for, treating a_patient in.

nédd O HSETAARRIDA R merd A ErapY - S8 HRM S B Ly 48 Wifrerein
10need fop hermpnalireniacariaith herasceariadg by:orchiectomy by
surgical. or chemical means. 17. The use of a compound of claim 1 in the
PR B TR o SN TR LS A EbHcitions
hyifelugiggdnuscular dystrophy, myotonic dystrophy, glucocorticoid-treated

asthma, 18, The use of a compound of claim 1 in the manufacture, of a

eSS HR R Y aifd%ié}%fé?éaéwﬂ%hﬁ%@-&% WHRting
hyefrbeneriirnsity loss; xerophthalmia; metabolic disorders, including

dyslipidemia, atherosclergsis, and . non-insulin de%ncﬁ?t i‘%betes

( B

@dW}i%&%%ﬁ%%%ﬁa%bmﬁ}aﬁ&52& RS Tonary

caablentrdisensko@ndrmyocardial perfusion; obesity; and prostate cancer

19. The use of a compound of claim 1 it the manufacture of a medicament,

AR oM R T e e b e A el
hy@ieupigansisting of survival, impairment, functional status, health

B e 20, T 175l MR e Sl e,
hydrochloride, '

C

4-{3-(2-Dimethvlaminoethylamino)-8-azabicyclo[3.2.1]oct-8-yl  naphthalene-1-
carbonitrile, dihydrochloride,

4-{3-[(Furan-2-ylmethyljamino]-8-azabicyclo[3.2.1]oct-8-yl } naphthalene-i-
carbonitrile. hydrochloride,

4-13-](Pyridin-2-ylmethyl)amino]-8-azabicyclo{3.2.1]oct-8-yi} naphthalene-]-
carbonitrile, dihydrochloride,

4-{3-(2-Isopropbxyethylamin.o)~8~azabicyclo[3 .2.17oct-8-yl]naphthalene-1-
carbonitrile, hydrochloride,

4-(3-Hydroxyimino-8-azabicyclo[3.2.1 Joct-8-yl)naphthalene- 1 -carbonitrile,

3-Chloropropionic acid endo-8-(4-cyanonaphthalen-1-y1j)-8-azabicyclo[3.2.1]oct-3-

vl ester,
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delaying the progression of prostate cancer, 21. The use according to any
one of claims 12 to 20, wherein said compound is 4-(3-

Endo-hydroxy-3-exo-methyl-8-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-car

biorpteie.- Ry Thes componaebef-daimbic whelRih Said-8ohpapintakne-1-
4-(3-Endo-hydroxy-3-exo-

carbRiHS-azabicyclo[3.2.1]oct-8-yl)naphthalene-1-carbonitrile. - 125
4-[3-(2-[1,3]Dioxan-2-vlethyl)-3-hydroxy-8-azabicyclo[3.2.1]oct-8-yi [naphthalene-

1 ~carbonitrile,

4-(3-Amino-8-azabicyclo{3.2.1]oct-8-yl)naphthalene-l-carbonitrile, hydrochloride,

2-Chloro-N-[8-(4-cyanonaphthalen-1-y1)-8-azabicyclo[3.2. 1]oct-3-yi}acetamide,‘
hydrochlonde,

N-[8-(4-Cyanonaphthalen-]-y1)-8-azabicyclo[3.2.1}joct-3-y1]-2-
diethylaminoacetamide, hydrochloride, _

2-Cyanoethyl endo-8-(4-cyanonaphthalen-l -yl)-8-azabicyclo{3.2.1 Joct-3-y1 N.N-
diisopropylamidophosphate,

Endo-8-(4-cyanonaphthalen-l-y1)-8-azabicyclo[3.2. 1 Joet-3-yl  hydrogen =~ N N-
diisopropylamidophosphate,

[8~(4-Cyanonaphthalen-1-y1)-8-azabicyclo{3.2.1]oct-3-yljurea,

Dimethylcarbamic acid endo-8-(4-cyanonaphthalen-l-yl)-8-azabicyclo[3.2.1]oct-3-
vyl ester, '

4-[3-exo-(4-ethylpiperazin-l-ylmethyl)-3-endo-hydroxy-8-azabicyclo[3.2.1]oct-8-
ylinaphthalene-1-carbonitrile,

4-(3-endo-hydroxy-3-exo-hydroxymethyl-8-azabicyclo[3.2.1]oct-8-
vl)naphtriaiene-1-carbonitrile,

4-(3-endo-Hydroxy-3-exo-{[2-(1H-imidazol-4yl)ethylamino]methyl} -8~
azabicyclo[3.2.1 Joct-8-yl)naphthalene-l -carbonitrile,

4-(3-endo-Hydroxy-3-exo-methoxymethyl-8-azabicyclo[3.2.1 loct-8-
vl)naphthalene- 1 -carbonitrile,

Acrylic acid endo-8-(4-cyanonaphthalen-l-yl)-8-azabicyclo[3.2.1]oct-3-yl ester,

4-(2-Methyl-3-0x0-8-azabicyclo[3.2.1]oct-8-y]naphthalene-i-carbonitrile,

4-(3-exo-Benzyl-3-endo-hydroxy-8-azabicyclo[3.2.1Joct-8-ylnaphthalene-1-
carbonitrile,

8-(4-Cyanonaphthalen-l-yl1)-8-azabicyclo[3.2.1]oct-2-ene-2-carboxylic acid methyl
ester,

8-(4-Cyanonaphthalen-l-vl)-8-azabicyclo[3.2. lJoctane-2-carboxylic acid methyl
ester,

4-(2-Hydroxymethyl-8-azabicyclo[3.2. 1 Joct-2-en-8-yl)naphthalene-I-carbonitrile,

(IR,2R.,38,58)-3-Benzoyloxy-8-(4-cyanonaphthalen-1-y1)-8-
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azabicyelo{3.2.1]octane-2-carboxylic acid methyl ester,

(IR,2R.3S,58)-4-(3-Hydroxy-2-hydroxymethyl-8-azabicyclo[3.2.1]oct-8-
vlnaphthalene-1-carbonitrile,

2-Cyanoethyl endo-8-(4-cyanonaphthalen-1-y1)-8-azabicyclo[3.2.1]Joct-3-y1 N.N-
diisopropylamidophosphite,

2-Cyanoethyl endo-8-(4-cyanonaphthalen-l-y1)-8-azabicyclo[3.2.1]oct-3-yl
diisopropylamidophosphate,

2-Cyanoethyl ethyl endo-8-(4-cyanonaphthalen-1-y1)-8-azabicyclo[3.2.1]oct-3-y1
phosphate, '

Ethyl  endo-8{4-cvanonaphthalen-l-y1)-8-azabicyclo[3.2.1Joct-3-yl ~ hydrogen
phosphate,

Bis(2-cyanoethyl)  endo-8-(4-cyanonaphthalen-1-yi)-8-azabicyelo[3.2.1]oct-3-y1
phosphate,

2-Cyanoethy! endo-8-(4-cyanonaphthalen-1-y1)-8-azabicyclo{3.2.1]oct-3-y1 phenyl
phosphate,

Endo-8-(4-cyanonaphthalen-I-y1)-8-azabicyclo[3.2.1]oct-3-y1  phenyl hydrogen
phosphate,

N-[ 8-(4-cyanonaphthalen-1-yl1)-8-azabicyclo [3.2.1 ] oct-3-yl] acetamide,
3-Chloro-N-{$-(4-cyanonaphthalen-1-y1)-8-azabicyclof3.2.1oct-3-yi|propanamide.

N-[8-(4-cyanonaphthalen-1-y1)-8-azabicyclo[3.2.1]oct-3-yi]-3-(4-ethylpiperazin-1-
vl)propanamide, dihydrochloride,

N-[8-(4-Cyanonaphthalen-l-y1)-8-azabicyclo[3.2.1]oct-3-y1}-3-
diethylaminopropionarnide, hydrochioride,

N-[8-(4-cyanonaphthalen-1-yI)-8-azabicyclof3.2.1]oct-3-y1}-3-(1H-imidazol-1-
yl)propanamide hydrochloride,

N~[8~(4~Cyanonaph.thalen-lei)—8-—azab1'.c-ycl0 [3.2.1]oct-3-y1]-2-
{ethoxyethoxy)acetamide,

N-[8~( 4~cyanonaphtha].en-1—y1)-S-azabicycio{B 2.1]oct-3-y1j-4-
methylbenzenesulfonyihydrazone,

3-ex0-[8-(4-C yanonaphthalen-1-y1)-3-endo-hydroxy-8-azabicyclo[3.2.1]oct-3-yl}-
N, N-dimethylpropanamide. |

1L A method of activating an androgen receptor comprising contacting in

vitro, said receptor with a compound of claim 1.
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15.

16.

17.

18.

12. The use of a compound of claim 1 in the manufacture of a medicament for
activating an androgen receptor in a patient with lower than normal testosterone
plasma levels.
13 The use of a compound of claim 1 in the manufacture of a medicament for
ameliorating symptoms of hypogonadism.
14. The use of a compound of claim 1 in the manufacture of a medicament for
treating diseases.

wherein said disease is selected from the group consisting of lower than
normal testosterone plasma levels, infertility in males, spennatogenesis in males,
erectile dysfunction in males, andropause in males, endometriosis in females,
dvspareunia in females, vaginismus in females, sexual arousal disorders in
females, sexual orgasmic disorders in females, disorders of libido in males,
cachexia, HIV wasting, critical illnesses in which muscie wasting is apparent,
sarcopenia; frailty; short stature; dwarfism; bone density 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
mvocardial perfusion; obesity; anemia; prostate cancer; and schizophrenia.

The use of a compound of claim 1 in the manufacture of a medicament for
treating a patient in need of hormonal replacement therapy.

The use of claim13, wherein need for hormonal replacement therapy is caused
by orchiectomy by surgical or chemical means.

The use of a compound of claim 1 in the manufacture of a medicament for
improving muscle strength in conditions including muscular dystrophy, myotonic
dystrophy, glucocorticoid-treated asthma.

The use of a compound of claim 1 in the manufacture of a medicament for
preventing a condition selected from the group consisting of bone density loss;
xerophthalmia; metabolic disorders, including dysiipidemia, atherosclerosis, and

non-insulin dependent diabetes (NIDDM); cardiovascular disorders including
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hypertension, coronary artery disease, and myocardial perfusion; obesity; and
prostate cancer

19. The use of 2 compound of ciaim 1 im the manufacture of 2 medicament for

improving a health-related quality of 13fe parameters selected from the group
consisting of survival, impairment. furictional status, health perception, and
opportunities.

20.  The use of a compound of claim 1 #n the manufacnre of 2 medicament for

delaying the progression of prostate czncer.

21, The use according to any one of claims 12 to 20, wherein said compound is 4-(3-

Endo-hydroxy-3-exo-methyl-8-azabicyclo[3.2. 1joct-8-yl)naphthalene-1 -carbonitrile.

22, The compound of claim 1, wherein said compound is 4-(3-Endo-hydroxy-3-exo-

methyl-8-azabicycio]3.2.1}oct-8-yl)naphthalene-1 ~carbonitrile.
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