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Bl ARYL SUBSTI TUTED AZABI CYCLI C ALKANE DERI VATI VES AS
NI COTI NI C ACETYLCHOLI NE RECEPTOR ACTI VI TY MODULATORS
wWER0886 REF-ERENCE TO RELATED APPLI CATI ON Thi s PCT/US2008/084148

application clains r ovi si onal gpllcatlon
Sorial . NoAghP il rbiss Ropadicli® aBkRE BpAITes 80P 07
FI ELD OF THE | NVI * thmgﬂhhﬂﬂ§relates to biaryl

substituted azablcycllc al kane derivatives, nore

particularly 5-nmenbered heteroaryl ring substi t ut ed

azabi cyclic al kane derivatives, conpositions
CR@&%ﬁEFERE@(%UﬁhRﬁmmnﬁmthRUEMﬂH@mmhods of treating

o e R ot G e A SRR R M o i

onm%@&Mkﬂzmzmnetylchol|ne receptors (nAChRs) are mndely

di stributed throughout the central (CNS) and

peri pheral (PNS) nervous systems. Such receptors play
FHHE)@QH@HIHWVENTRENin regul ati ng CNS function,

p ar glijvlﬁﬁt[g)llﬂ%tﬂflté? g)%?%ﬂ gﬁy sgtgltea gél % W@ﬁ gfkfl%éivgmga?wg $ ar?l ree ngUCularly
5- m@@b&aﬂ mﬁahirym&g sElRP@EII AabicHEI Al dAriafites @BAositions comprising

Cbnse u$nt , hicotinic receptors pedjate a very w de

TRIBGF EATIBFIEEIES el fHFOigie s 84 tca?@@fﬂéia and

con&@&u&ﬁerapeutlc treatnent of disorders relating to

cogni tive function, |earning and nenory,

neur odegenerati on, pain and inflanmati on, psychosis

DESORITSENSQhY RGAMITRG THORS CARSGenot i on, anobng others
The plant al kaloid nicotine interacts with_al

subYigpic ssevlehtinperress (iR 3 Eigely Alstifagd E%%%hout the central
(CN%F? {alﬁfi’etrﬁ qlpmsa RAVEs FBBYs. Kueh LA, pREL MipbhES rolPOL

he effects nedi ated by nlcotlne are desirable.

regysing éﬂ?%%rfpwon e seirebyenRetutadng s oif pivetstringa pf agygptransmitters,

sucl¢ 95%@&9%9@ L8t i%blgﬁmg fd%?&ltnﬁe Alro LhgrAR @}AtHAC (ggﬁé%ﬁent@ NGcotinic
it 1s addlctlve and acu oxi c. Ligands that are

recepireediviea For vidsreraet phygolﬂgit:% cidpersyansdrtalbasn sudstofpes
therg culi BeRAABE 9&&8&5 ReLig: %Eol BbnifiQr fué&lBh Qé/ahﬁg%el%%@&fnﬁo% al

erapeutic effects with an”inproved margi'h of saféty.
neuwpgtnqamwp%@ angffinflanempiACHRy dhaverideerooizgerevedod mddyemtion,
mm§%§ﬂ%ﬂd peri phery. Each subtype has a different effect
ofi regul ati ng overall physiological function.
Ty plite @lahyalkahpAOh R ing preerpanwichasmkiygestoh die néy(@Rs. While nicotine has

beed Sé‘rﬁ&{sH&Eae % %{769%5@%3&1%@[ asctivié\és, Illoq%ﬁ be éig eé&%%@jdﬁated by nicotine

prot el ns,
are deslrable For example, nicotine exerts gastrointestinal and cardiovascular side effects at

therapeutic doses, and it is addictive and acutelyoxic. Ligands that are selective for interacting
with only certain subtypes of the nAChR offer potential for achieving beneficial therapeutic
effects with an improved margin of safety.

Many subtypes of the nAChR have been observed in the CNS and periphery. Hach
subtype has a different effect on regulating overall physiological function. Typically, nAChRs are
ion channels that are constructed from pentamers. At least 12 subunit proteins, a2-010 and 2-
4, have been identified in neuronal tissue. These subunits provide for a great variety of
homomeric and heteromeric combinations that account for the diverse receptor subtypes. For

example, the predominant receptor that is responsible for high affinity binding of nicotine in
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b4, have been identified in neuronal tissue. These

subunits provide for a great variety of hononeric and
whedoenersey i ¢ conbi nations that account for thePdi/Us208%084148

receptor subtypes. For exanple, the predom nant

receptor that is responsible for high affinity binding

of nicotine inbrain tissue has conposition (a4)2(b2)3
brai(itiksee azblrdmeuddtong@));(32) wihicl g anbtyper whik aopthpopybgtopalatiaf of

ors is ho a 7) 5 (the a7 subtype).

recqf'ﬁ e’ l%om(r’\%ﬁn%%?@ﬁd:lﬁs% ggezt ors with many rol es The

ocﬁbamﬂ@@mﬁwm%cq@drwtbm@wesi n mul tifarious

n nitive.function, tect

Dol e Tl AT b B e R BRGOTE e
funtSﬁ)hJ Zopbriodngangst ﬁ&r(\ﬂﬁcﬂdger&ﬁltlﬁﬁ hreii réhmﬁtdl sehﬁsopﬂlkbalta appdas other
G | ess rel ate toltn ur onal ct|V|tg ]
Unglivgt GgRBEY &5 HNa et Ko™ SpErAChE ot Peedrordans Rg™
acr&@tgefeﬁ(ftiomdhﬁ@dgglfbrt]h-EB@nOC? and oc4b2 nAChRs have been

sh cant role in enhanci
coglyﬁ%gt“? %‘%\é 8?\{331%9 IR QFTdI A RISt sl i Hpncing
coghe iy cridR dn @didi@tsp2n c{fle@f\ﬁhrfg, m&n&y ahd arNetisoteah . E.B3 7. Neurobiol
NnAChRs have. bee

55 o LU0 TR KT SR et osh SR B and disorders

rela@ll k@ Mtch @h dafit gkdrddi (ﬁDD}i &&te&t&@@)eﬁa@typ@mtiv@ﬁdlgtﬁadr%DHD)
hyper actl Vi di sorder (ADHD), Al zhei ner di sease
Alzeapyyrs s Ac‘ﬁ@mi f FRER v Frismin SR Sendetimicatiyy gt aociated with

LewS@RBI0Y Hon@sis Qebati&tvivi DbwhewWdbardi £8)s H&BAL PRI’ Disease, as
associ ated. with Down' s |Gr]%ndr one, AlDS dement i a, Pick's
1

wellpys segmitive deficityaspociaged Wi dgRRIEPIE HeF T8 A SS ST EY A R
04p3 Gk 2@9@@5@ | @ im@HIRAGinOtR8Ion S8, SchdObhidhil ieBFepsyl A1 pain
a4b2 receptor subtype is i | Tcated in attention,
congplgRitePnd NPy ’é‘iﬁ?”d\k”@ Pzedistp- 11And0%ai n cont r ol
( Pat, g s @NckiNGIPEIHnanBhO S5 B aS e Fhc N RRLR)Q8Yn AdhRs have
75-11 1, 2000J. In addition to their roles in
beer Hheamcp Rgincelge i itheacriontatica s, cffsery ob giertiar Rty HACHRsala, R. B.

and BRAYEARESN 1S NOWD, L. OR D8 6! 4383k Y 8ot And £ ?wﬂ?l&lﬁa%ﬂe{n% § Gk Jz/Vﬁmm
effects of nicotine both in vitfo (Jonnala, R B.

Res. But Sat-06% &)99 8) Morg paiculpbupeysalcsRergtiorBe e fig5esTd Proz@@&‘)e

CNG Hgoﬂd&s Vs as gﬁ%el%b?&@ﬁasesl)arﬁks&lts d’isegg % ic IZ‘[ZI% sclerosis,
359-363, 1998). More particularly, neur dedener at i on
Hugindenks daeiss dyarah wirhdgwebadisseas OB agidisdrdied SNSdyreHomtpsultng
rKli :
oo UL 2900 B L AORS ALRERRS AL L
peptyéf\wﬂlb‘ddq) é@helalsr a/vbﬁlelise ass Ihieminmilishetas @48y faomcinidovelopment of the
: r r.ai [y X i
cogft;lﬁ clehclﬂlg? ealgtfrer% \ﬁfét?lld{ogﬁdtisoe?se EL(‘:L? (2 RCI‘I%S H. Egt% 5 IQWPN%S 98: 4734
473@,@@@10(1@13(3 dcrivikied of @7 A} @lifsibaebdes sldwseta@é)Ch &ss rtﬂ;@enomlty (Kihara,
in deve nt .o .
T. ezl avg ki Pkgewd?@ %5%15}/3&‘%@%@(?1 t easuv%lg,ts 16(?Lﬁ76 %sea%teenga[_nlca?ﬁ activity
can Qunger thd<ttieiis,of WizheiBer ga,nd .ther KeurodepASra88: dlﬂﬂ&'éd 4739
%P%C%\Z(fq-#?egnaﬁsg % %o(\; a%gzilo CSIC%SC t}zakls cﬁﬁracter}.f.ec? By z{%g?rmaﬁ‘ﬁes n Iﬁfrcelptlon
cogﬁhetmancﬂﬁﬁouoilg %ﬁﬂ@&%},dcﬂﬁ @hplicadsths ishlyers@l €47 WEChRs in this

dlsease gdd?fng zp r%‘é:asgrg(ri] g&ﬁ:let o? %eseaf(e:geptors i post-mortem patients (Leonard, S. Eur.
J. Pharmacol. 393: 237-242, 2000). Deficits in sensory processing (gating) are one of the hallmarks
of schizophtenia. These deficits can be normalized by nicotinic ligands that operate at the o7

nAChR (Adler L. E. ¢f al., Schizophrenia Bull. 24: 189-202, 1998; Stevens, K. E. ez a/,
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can counter the deficits of Al zheiner's and ot her

neur odegener ati ve di seases. Schi zophrenia is a conpl ex
waele@eaes7e hat i s characterized by abnormaliti eBCT/IIS2008/084148

perception, cognition, and enotions. Significant

evi dence inplicates the involvenent of oc7 nAChRs in

this disease, including a neasured deficit of these
Pw&@bﬁ@@ﬁgsﬁbﬁﬁpdgf4ﬁ%$ten1patients (Leonard, S. Eur. J

pr Odg gélg?% 1gnp irm ?fass?cmgfr:dg wg}}]sec%lg?p 1¢ 'aDﬁfge:nﬁilrr}ltaitﬁs" ltéllgznala?i%nosf%gé’ents to
‘hnamhkmﬂmﬁyenmapmﬁhesakdeﬁﬂﬁnfmmdhammbemnbmeMﬂaedmbynsﬁn

exarEplg %Eeatrrllléeglt \g}ltlgands it O%}Hlpsgz eogl%tBﬁiqwﬁeyzlg 174 Of) g A@egg}/ %6 d4£7§ 501,
2008t Sven®gnillve deficit s badn, Mgy alphiaiciae of t(hg yicd:Bfix clﬁ&&r@@s@zstem

ai rnent._.assoc
o DR S B LR MR T RITS FRagi 1ty gb Bagiensk #5557
200function normally, a synpton1not adequately treated by
commonly available treatnents, fo treat nent .
wi ﬁ?gﬁ’ﬁ&]&flﬁz6ipé%f|essé1hvto[v|8§§?cnﬁ%$ﬁ°}¥th el b@%% NESSEp Isgmporgnt in
benﬁ@ﬂﬂ %;@aﬁﬁ} fui%ﬁloraﬁ?ﬂ:h 30&?11@0@319%7 @;&ﬁhﬁmg@ bf dkiteprataf dnai t
as been l|ipked to dysfunction of the nicotinic ,
b BREPPRET g8y F%fr?fmillﬂe ﬁﬁfee?eg ITSHASG £ R F L geciusion.
No@galdcwet%mm%pﬁlgg Bke rfidokih €68 Beendhowd to-stillagl anglo@n@dls
%%Qlatry 51: 349-357, ZOOZb Angi ogenesi s,
Es #rmeiai bt Tt We-GP P - BrPe BrEIygss B shown to

1nvdk$e AcRAGE 8Nthe bNn REREfriCi@bn, 8y S1.L ?1 Ginf MRBUILOF7-554)8H028S
wound heal i n vascularlzatlon of skin grafts, and

enhaPRERR OlgF YGRS ImbF apinal Foe rré%a%%w%fmﬂﬁf&éfég%@won that

hav@ béeﬁ ués@&at@cnw@q %@Qm@eh‘éﬁﬁ% LHERFs o@gﬁbm& &Jihpomg (B8l M & quin,
R agonists |ike nicotine have been shown to

M. %’@l%?ﬁtﬂ‘éJ dndgPogeed)$ 2 Fedbndnhe aZ:nAQbR Hgands dearagpiente
&&%@p&@m&} foB3R h%;i%m?&%;ﬂ)] stalegrnﬁc@}a@[% aaﬂg bgg %@Essh@claﬂﬁm as
been shown to involve activation of al
wellpelropin @pin s@tes welugipg inflam@piory, pajoripe grﬁuronaﬁee pﬂstz 7M5@ever o7
nAé’kﬁ@ %)e ApRAPYUL A QR RE oA RARRS ob eI §R'1ﬂ%\ve& o e
nodul ate serotonergic transm ssion ®That have been
inflagggaionatseensed £ pivate cpfabw7rre¢ep@mhgﬂtefeﬂee®tc§ TafF and other
cyto'ﬂin%%hﬂhgge9M%%n&@@&%@@&@% QUM N%ﬂwe and 384398, 2003).
Changeux, PNAS 98:2803- 28 2001 The oc7
TNRAGHRH |dgemﬁssn@ei¢oﬁqs traps, lﬁlh@ma@é altﬂllr@mp@pém dlaﬁlaseﬁ gecrative
cohEle %ﬂgrgn%gtto Rvep(fhsegs%l &éa?ht L@é\tngpcfant réqfi(:tlh(%ltg LOSe 1Mn% dBQa!sQassoclated
ost-surgi'cal pain, roni ¢ paln states
wuh wgémnqganchMQmupadmequwwd op@tondae tpadiphntation, septic
Ch rface
sho%é? &R E&cﬁasal}dé&ﬁ% %215 n%ro%%%ocel%?%\%o %%Eh'éum?tﬁ SUETHENaIY
infﬂammmtmmmnﬂespamsenmﬁammxatwommqﬁmbhemm&lmpgmephnr
ff:rL1ltljzg.|:c]1|()rk1J Io F rﬁgl Ieﬁf epe?rlfl %Il\égfﬁg rrleoS 68 ﬁ(se %&% It}pee rtn{]cae Ihas,been
shoNatQJhSeeestEZﬁal f@8Ye 333&801’112 003&)on (JNEF. {HédnﬁMedeldf PeaResoduct. 63:
1345”%%%%8@ for exanple, rheumatoid arthritis, Crohn's
disease,” ul cerative colitis, inflanmtory bowel
di seaseivitphigath 47 @a&pﬂsmymmj &€ bd DBifi@Cattr&ul2FBIH €he

I.sease oci a
aqumstragon ofa sugtype se‘ectlve nAChR ligands. The ligands can exhibit antagonist, agonist,

ot partial agonist properties. Compounds that function as positive allosteric modulators are also

known.
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with organ transplantation, chronic i Mmune di sease
associated with organ transplantation, septic shock,

w0 eoopo6shock syndrome, sepsis syndrone, depresBCDOS20881084148
rheumat oi d spondylitis. The manmal i an sperm acrosone
reaction i s an exocytosis process inportant in
fertilization of the ovum by sperm Activation of an
oc AlhAGihRoopotdil, spersmioehd, thasohdenvdhowiulite niperinic receptor

sub‘i%éffss E%Hd%% t{leo%\%/% Q‘%eﬁ%@@%%&%%?%ﬁ%pﬁﬁ% ‘ﬂé% gée)raut ﬁe:f:egtqvely with

the aGtdnvditiye aturdal d\ @GRsadd2 aABRR ) AOhRs o canl 382 mbahRd @dd@irable
regul ated by the adm ni strati an of,. subt -sel ective
becly R G R T AR ke e B KBTI ot

agoni st, or partial agonist properties. Conpounds that
f j L1 all osteric nodul ators are al so
gﬂ%ﬁ%&ﬁ%ﬁf?ﬁ%ﬂgﬁ§%§hﬁo nds, such as nicotine, that
nongeliehionad Jiraondw lsik@l sabgi@itéduzehifyelcephPbusidht yoes
i ncl.udi ng the a4b2 and oc7 nA%Iﬁﬁ are known, conpounds
COMPREHCTSPRPEEE et SEHOYRTy T 1Y “IET e SHE i ni ng
neud @nahec NS escadiBenAACh B ccr@irtobati A cowgodadf adhdla (1)
NAChRs are desirabl e because of these receptors’' nmany
roles in pam cognitio dilsor ders® and di seases.
SUMVARY OF THE INVENTQE@EIﬂe Arlvention is directed to
bi aryl substituted iicyclic compounds as well as
conposi tions conprising such conpounds, and net hod of
usi ng the sane. One aspect of the preSent invention is
or adihpreotredcalp werrrialde Bbngordidsf orfraediegd deee) whereig
pharmaceytsi cal |y acceptable salt, ester, amde, or
prodrug thereof, wherein nis 1, 2 or 3; Ais -N or -
N+-A ©-N—or RN +@—-hydr ogen, al kyl, cycl oal kyl and

ar yl-al : [ f .the group consisting of

o] yﬂs?s Agﬁ%génkflkﬁ’)&%%\%g%%aﬁﬁ%%’i s selected fromthe

gr duip sadwrsifoni thg gokp hydrsoger,O,al dodl-NRU- ahkyh &asbdaydd from
Arl is 5- ered, heteroarwvl . group: . Ar2 is an aryl
or]t%e r81:;15‘130%%rl 55? " rocfag d.rog,&grjfo# garn\éaalsk éag?(pﬂg%’ the invention

r el/ed g3 Stroenphvaxiimeeutl gahp;conposi ti ons conpri si ng
corerroggdg ]og h!:e!?:reoai pvr%nti on. Such conpositions can be
adm'n’$t &f'ed TH Accordince with a nmethod of the

I nVentlicompedt ppihe alvepticaselpas to pbhirnacdunetd apepitsitiony @gipaEng

comf olrmésr? terlrI?Vrc]:tti cl)lr Brhec\{)ent iio nns%fn geo Qldniirtliistgrng inaangordance with a
CUEE FEFS TSI e S0 CRRCHE B 0T 1V Y RET ot

metpad &f teiinadrdyn aglcalyACpRt&E b thietabyfytic regimen for treatment or prevention of
conditions and disorders related to nAChR activity, and more particularly «7 nAChR activity,
o432 nAChR activity, or both a7 nAChR activity and 0432 nAChR activity.

Yet another aspect of the invention relates to a method of modulating both a7 and a432
nAChR activity. The method is useful for treating, preventing or both treating and preventing
conditions and disorders related to both 7 and a4B2 nAChR activity, patticulatly in mammals.

A further aspect of the invention relates to a method of selectively modulating nAChR
activity, for example a7 nAChR activity. The method is useful for treating, preventing ot both
treating and preventing conditions and disorders related to a7 nAChR activity in mammals.
More particularly, the method is useful for conditions and disorders related to attention deficit
disorder, attention deficit hyperactivity disorder (ADHD), Alzheimer’s disease (AD),

schizophrenia, mild cognitive impairment, age-associated memory impairment (AAMI), senile
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a4b2 nAChR activity, or both oc7 nAChR activity and
oc4b2 nAChR activity. Yet another aspect of the
WO pwensisen rel ates to a nethod of nodul ati ng bpCTIUS2008/084148
and a4b2 nAChR activity. The nethod is useful for
treating, preventing or both treating and preventing
conditions and disorders related to both a7 and a4b2
demA@Rﬂa& ti‘i:mdnttiy,,PiqkarDiiseauL @nheyltizi nsavandatit IAwH bodiksedementia

assocla eg Wlt.h(g n S5 ITB:j:Pventschgzn er at 637t01¥ro\0/p1}?c late%ah sc%rosm Hllmtm%t?n s

Sélectivel or exa
discadChRirgsbtd QNB )ﬁuncﬁdilﬁasmﬂat’tddmﬂh&au&@ﬁdﬂrmﬁ Ofjurt.raeat paig,post-surgical
eventlnggf both treati ng, .and pre t@ntl%%)con itions

]
pai O S8 duPe Parapde TERT R ACHE 5t R Rl S
newBis @l \paseltgrawhassbyiated frgh WBlhthﬂd:allr% MSlefpblﬂtlaﬁlﬁl’y drefgionhiaangd a

and d'sorder related.to tte on.d it disorder
vas G R T 1 P hF Rt e P B o i Or s
gratAl Ehﬁhﬂﬁﬁfnﬂ&nﬂhﬁﬁa&ﬁs& AD)nd Isahigz ofahytiesn lc@nplmaﬂldjls associated with

..cogni tive_inpairme e-associ ated nenory i npairment
diahERARY o SbH P athen b IR B G HHLT & EVBRE 5 D sease,

deneRtingd @fss%feem &ichdtiatif)y HEMR RAALEE: HRIPRIVABR nACHR activity,
associ ated wi th Down's syndrone, schizophreni a,
“Hh?%%@&ﬁﬁﬁ@:l ateral sclerosis, Huntington's disease,
d' A 'cérgF&Ln%o% &%h?&n%ﬁé g'ﬂ?etc%% )%Jd@ rhdr AT 'u‘ém the
brain i njury, te pain, t-surgical pain, chro
conpanpdsi i ipgreratsoPyPpRaTNS ﬁwp@p@trﬁﬁ es pell w intemyfediates Iolptalyt::d in
sucth @%&s&’es & u&Hér%l%éc%e ﬁ%@' for new bl ood vessel growth
associ ate woun ealing, nore particularly
circul ation around a vascul ar occlusion, need for new
jDEQQ §h»ﬂ: h associated with vascu!arization of
In gra I schem a, inflammation, sepsis, wound
hedliistn g:rrna:nd dcftrh@r Secomttyl, ﬂr;ablinpwdasé@c ingtrenwietdascribed and
showh ﬁl‘ OIR mgr%nnlo < 8 é)lt %r%gn Se\é%m}\)q”est oICf et}éelr sxnthesl@sh Fénall¥ the use of these
congaehiabtls thed @flsqmddjhraiqmgpkﬁéﬂ:hR activity, for exanple
ChR activity, also is contenplated. The
unds, conposi tions conprising the conmpounds,
nemoxsled thtmglutslit rigs spheficdnpadnidsapparidd priocgbs &dlofiog terms have
the P €RA %ngge conmpounds, as well as internedi ates
obt &l ﬁ 8§ ' such processes, are further described
her@ie fermDEkAlyl" b aDESERIRTd TN dehddsdhain hedri@iame od@n iy @tbm 2 to
condly, the conpounds . of t Lnyenti are descri bed
10 G R E o BE o HOT B oy B R e g of
twom@&mgasyﬂqh&&&&nmEkﬁ@ﬂ&nyMQWUﬁﬁmﬂibhh&satmﬁnmnwnﬂﬁmmsz
hen_ di sed a exe ified. itions of Ter
PropES 8 TY by BUGHAD LTS, SPEETT T SAFIBH. SH EHer S5 e
hepﬁéhﬁjaﬁﬁa3 debgylf ol | owi ng terns have the foll ow ng

nea S
The tegrrn "alkenylene" means a divalent group detived from a straight or branched chain

De mm% 0

hydrocarbon of from 2 to 10 carbon atoms containing at least one double bond. Representative
examples of alkenylene include, but are not limited to, -CH=CH-, -CH=CH,CH,—, and —
CH=C(CH;)CH,—.

The term "alkenyloxy" means an alkenyl group, as defined herein, appended to the parent
molecular moiety through an oxygen atom. Representative examples of alkenyloxy include, but
are not limited to, allyloxy, 2-butenyloxy and 3-butenyloxy.

The term "alkoxy" means an alkyl group, as defined herein, appended to the parent
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The term "al kenyl " nmeans a straight or branched chain
hydr ocarbon containing from2 to 10 carbons and
W@ wWasTsINg at | east one carbon-carbon doubl e PONTS2008/084148
fornmed by the renoval of two hydrogens. Representative
exanpl es of al kenyl include, but are not limted to,
et henyl, 2- propenyl, 2-nethyl-2-propenyl, 3-butenyl,
moldeupe nto@twdhgou@h heocgpanl aton2- Rgpesemydve e2enmids oy hikddyeqptueln y:lu,t are
R e AR R i e R

mxﬁyﬁwocarbon of from2 to 10 carbon atons contalnlng at

| east e hond. Representati | es of
L Rk g R o T RSB e R TRl o he
pareﬂﬂﬂé@bhla?f@rdﬂety thraugd aﬂot&ﬂ%@b%r&)}@bﬂdeﬁnedﬂ&eaﬁ Edffresentative

n n al ke rou as define
e SRR o s FHE BAPEHE o BEU F G By hosetoss. >
lﬂdh&@aﬂgﬂzﬁﬂmﬂ%&@@mm@bgﬂl Representatlve exanples of

2- S SN My AR SRRy PO e et ARy heingnded

to ﬂ@dpa&{nk solegil QUihicrashrélehhnedy kesg] R de@Rrp @Bidﬁhd Rtﬁpreiehﬁtlve
par en |l e ular noi ety through an oxygen atom
@@ﬁ% aslirafove gy agipiedt g ngp %%3 Prieh Qe B EPEbThot
cthdxby it thednicthyl, (Bexh&a&wethew@&hyl A2 QROXEthoLy R PO,
butox tert-butoxy, pentyloxy, and_hexyl oxy. The term
a|%>2%r@| R]@S?V@]kﬂfe%@s ah alé?wwpgwﬁéne%f%mpﬁ%d to the parent

molB&1e hﬁiet}a{ﬁﬁﬁlg@ 8ty bE PasRRY havah. egwr@entme%wnples of
t hrou anot her a|k0é% group, as defined herei

ﬂkoF?éﬁB?Y%@H‘ifa?‘i‘t\?ée % 4Pkt 1 barq?émz%sﬂ %o%@ow%yla?d@eth@mﬁhﬂ and

metB6:EnR@E1. | i M ted to, tert-butoxynmethoxy,
2- et hoxyet hoxy, 2- nethoxyethoxy, and nethoxynefhox

Thel heaien "alipRexhaivk oxgal Kylkosngang aafeiardbsgalaRpsogled to the
pard %rewlﬁsn&l&; uﬂ&%h a%%bm gI%QIp %@ @&ﬁle& RQerkih! eRaﬁgs@muVe examples

mol ecul ar noi ety through an al kyl group, as defined

of afferisihonREpes éH‘t gaﬁt pydméted inpedionkathpiibxiakicoryailiopt tert-

buth:HClMge;, but are not linited to,
tert- butox met hoxynet hyl , et hoxynet hoxymet hyl ,

(2 “Thettdronx p*yg@(ky()quétkmlg} |meaiasrp@ an@f;_Zarhgt[xyh giRyp, as defined herein,
appBIRQRYhLE Ei}é{ mol@8lal S6TY t}%]oa pead Qg%éroug'%a&ﬁné?irhe%d‘ OXy

gr oup, defined herern he parent
Repmps¢raesiyk arampiss of glkqm@mwaléﬁ irgludy, | bugrre apr, linderd tle Bt ned

oS FRESSTBINRBATATS SLpB Ea
2 éﬂh@wyeb%thdﬁmﬂ%Uh@xye@ky%wﬂgmd%nbﬁhmMyﬂnthykn&ﬁhedw

parCél?anec gjtrﬁggéée/ G inls gu%ﬂxlsulf éla%rz]%up?‘ ea%%%(%g%%eg{ q% resel%?atlve examples
of atkox;euhjonwlhn@m@hbm acalobmmydd tgrrouinxyastodefdmeghuherkiml,
propo esz.v)su?fgent ative exarrpl es

The term "alkyl" means a straight or branched chain hydrocarbon containing from 1 to
10 catbon atoms. Representative examples of alkyl include, but are not limited to, methyl, ethyl,
n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-
hexyl, 3-methylhexyl, 2,2-dimethylpentyl, 2,3-dimethylpentyl, n-heptyl, n-octyl, n-nonyl, and n-
decyl.

The term "alkylcarbonyl" means an alkyl group, as defined herein, appended to the

parent molecular moiety through a catbonyl group, as defined herein. Representative examples
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of al koxycarbonyl include, but are not limted to,
nmet hoxycar bonyl , et hoxycarbonyl, and
wa eqovensexycar bonyl . The term "al koxycar bonyl aP&yiU82008/084148
means an al koxycar bonyl group, as defined herein,
appended to the parent nol ecul ar noiety through an
al kyl group, as defined herein. Representative
of aé%hnpbresindﬁdeabme tilnoe/dogdcktyl, 1Horalrom 2,2Blimethyld -axopropyl, 1-
Oxohut %q 19,3, met hoxycar bonyl pr opyl ,
&f hoxy caP% BHyl butyl, and 2-tert-but oxycarbonyl et hyl .
Theélteedrm "a]aylkzmb((yislallkleb mﬂms atrelayisarlacmyladrégx ys cg:ﬁmdrhereas appended

é%f ned er. ei th & thengr nt m)lerlg,\ﬁ i
VPRSI gREY i ﬁyﬁ @%OHB §ie g P R e
exarRpIpy ﬁ&&mlcabonyﬁll@madmeelsut afc mk kakyisu) Fewptophng bdde;thybat

are not limted, to, t hoxysul f onyl, et hoxysul f onyl
mmgﬁ@ﬂp$8ﬁ%%géﬁ?g%ﬂ§ﬁﬁggke term"al kyl" means a straight
or Iblreamlheldyleglalainmotaydﬁ@ﬁ%ﬂﬂ@lemﬂﬁ;ﬁgﬂ@hggs 8£0BA hertid, apPended
car bon a rese tative exa es of alk
© R HER eh i et Rt tigm- fﬁ@?rmﬂ%@ﬁ%vples of
alkylta POy ind B16-HE @PYibs linfireBud, teryl $€ CetltayHonylbs§Qarldutny | |,
tert-butyl, n-pentyl, isopentyl, neopentyl, nhexyl,
butcagionflorhexyl , 2, 2-di met hyl pentyl, 2, 3-di net hyl pent yl ,

N- @Rk, "alylaet )ﬁeansﬂt dNARMI ro@%&nﬂ&ie@& a stI t bekhched chain
"al kyl carbonyl " neans an al kyl gr.oup, ef i ned

hydf?é?fé%of %‘ﬁ”ﬁéﬁ% EQjcan?ntaFfénsp é‘F%fﬁfenF%BYee??ﬁfPﬁlFs ?ﬁﬁkéw include, but are
nothﬁm@w@)h @icacheny)-, or@un) - asrdet Lned haf@in. -Ci,CH,CH,CH, -
resentat|ve exanplesof alkylcarbonyl include, but”
andai (H:ted to, acetyl, 1-oxopropyl,
2, 2p h@ 't&ﬁqt"laﬂéizlsdlﬁr@x%a%l alky ﬂ%ro&p( Qbutivdd he@é"rq appended to the parent
1- oxope}Ué The term"al k carbonylalkyl neans an
molgguay MeisHbETArRD & Foilp! graer- dedqinethsidr eRepresgppn gegnpic of
alky{sb@nm{cﬁﬂg HIPAE G 18Rl SlVhyisBIERH AR éﬂy@hfmﬂ group, as
defined herein. Representatlve exanpl es o
al ki campeliybuaiiteipllyl meprde allplelfing gronpes ﬁqud kqfeip,gppended to

the gar%m&gw molgtvy%hrgh nrl\}ﬁlyl' ou OMEQMere1§ I&)égipéhttg)ﬁlve examples
OXOB§9p The term alkylcarbony nmeans an

of a&wﬂ@fl@&\% cgbeaps, noalmiet t|0nfe@hﬁ@fmymet@bwﬁd@&ﬂﬁ@ﬂmeﬂlﬂ
t her pal end; ol S U I%E A9 Ak 540%1% ahRA h%%(ésa%? &%@58 the parent

Representative € anp es of car bony
molpqyiar grognnidtoukh midliedyl gwupae ét@rled ﬂ@yrelneﬁihlyqe@ambwhrelxlys of

s BB ML AT ORY) Ol TS SEMApLKNLANGT Toans a

i val ent gfoup derive F'om & st t or ched
chdliha tdrgnd pl@xdaﬂﬂ@oyiallgﬂ" theagmlaliyultybaplio ps Etfioadherein, appended

ot o{%rﬁ%? giofAl dirvn%lé%y of S %Eh%q}é 3‘% il Eﬁ—fgl )Rﬁ;?r‘é&enéﬁve

exam@b@@dﬂqlsulfon@hﬁ@h@@d@ bu‘; are @bﬂ@h@d}t& @tdﬂly]nsulf(a]yhhemyl and
ahl%Eg 3)CH 2- . The term"al kyl sul finyl" neans an

Yl 6hp, as defined herein, appended to the parent

no Iiéa_e lﬂdralr"allk‘ﬂt}mi"yndahﬁ‘ QUG @osy hsf dafiyid Igranipppeasgedde fthayeeknt
mollgceuqa? Im%ietyRc%Pouggg g]l}lt%if- llt\olr% ?(eprnl%ntatlvcoefxamples of alkylthio include, but are
not limited, methylthio, ethylthio, tert-butylthio, and hexylthio.

The term "alkylthioalkyl" means an alkylthio group, as defined herein, appended to the

parent molecular moiety through an alkyl group, as defined herein. Representative examples of

alkylthioalkyl include, but are not limited, methylthiomethyl and 2-(ethylthio)ethyl.

The term "alkynyl" means a straight or branched chain hydrocarbon group containing



10

15

20

25

30

al kyl sul finyl include, but are not limted to,

nmet hyl sul finyl and ethylsulfinyl. The term
wO 200k6m f i nyl al kyl " nmeans an al kyl sul finyl grPOUPS2088084148

defi ned herein, appended to the parent nol ecul ar

noi ety through an al kyl group, as defined herein.

Represent ati ve exanpl es of al kyl sul finyl al kyl include,
trorh@tro & @rkmmtatdnilsmnﬁ eohttioging petdaydrs uhrbbm}yzirhcm ﬂtﬁyle bandi
Repr%sgr}{zru%g egzalm s 9 gﬂg%?rl 1rﬁc-e|- dﬁe hbeu?rérle rr]10911m1¥ed t aaqucyny gr%agnyl,?:
prommtvle?zbh@mylri@eetyyyudfnﬂou;gxtyna sul fonyl group, as defined

her, resentative,e | es ,of al.kyl sul f onyl .
| radn SRR her TP e Eaes s Fo T aRU dgghed chain
hydeichybrsm tfr@ﬂy lto 10Teboherdims @hicningul konyhakikly bondraapssatmtive

e P A bt BEEI R TP ey R cuigh ™ Ryt CORotes 15

-Cadlejiznexﬁii J@ea(E]H(CHBejprzesent ative exanpl es of

sul f,0 | kyl |ncI but are limted, t
et T ST ROy ey HY GHUB TS BRgRARHy PoTH G
mole@ilak ngelgy @rou@'}ﬁ aNSxygdh gz@ddﬁykepgdsslempave asangids Ioﬂ @dyd@lﬁ&ﬁmﬂlude but
n o the paren cul ar noiety through a

are §?f%FﬁtF§5%%)ﬁfOPF?@ﬁ?xé§§%% VP Bxanpl es of al kyl thi o

| NCtHd@@m "Byt @ts PRdnyll b BicfcRElarylneh hiydytikiagl. Btchydybikiagyl is

tert-butylthio, and hexylthio. The term
naphférﬂkaywlfeﬁﬂélaﬁem acypadid Oéﬁ PafRl iR 2 grisafenvhRaers e

exmla E€bMhe @g@ﬁmﬁ@dﬂcme tU&@at@ﬁBﬁBﬂueﬂ% QYHBINdEB, @ld¥nyl, naphthyl,
rough an al kyl as defined herein.

dlhwgma Dk ?%e%ﬁ‘ﬁP@@t}BFn%{l 4 wRYCEarRY talenae.  but
pheﬁf[n@hr@r%t ol d Bﬂyt:l‘fcdmryl AREDY! tc‘?&l@ﬂ%ﬂ Ry h bl"é‘ftgc gryl(fggeHY(L 5 t&’c&)ﬂkenyl or

ethyl. The term™al kynyl ™ means a strai ght or branched
a bl@ﬁ%ﬁ FivLIgpe scaris B B?Rsﬁsnte@ﬁteaar@ﬁkﬁ@rf Fishslio atybrineondueplo are

not ﬁ&géastoaﬁqkﬁ;@ N3RS AYrAlnyl, ﬁ@&&;@ N&d Eé%l@@fbpﬁé{am&nwl pl e
Representative exanpl es of al kynyl include, but

ar ra hﬁ 6t grPtstas chis inesnger eapl hnylstitedpritiply Ryd, 4 0p3 subsitacnts
1nde$%19{%}{{ﬂ}y detectda QU&Mlel agzop}e Qlké(i}yll(oxy x?al&%%ﬂ&y hlkogggﬁyl

term "al kynyl ene"” rmeans di val ent group deri'ved f

alkoaycgthoaylgaﬁtoxwrhgrlﬁﬁbh@&mcﬂlasilqarhwﬂrﬁéltv thonyladfyl, fallkrs:lmrlzorwbxy
r r .
alkﬁ’sQlﬁEQ }ﬂﬁﬂuﬁh 1By, %fi%gl‘plﬂfo%lg%kyg‘él%nﬁa&g ﬁlgﬁhﬁ)r %lghe@oggﬂ,dagygﬂ,

Represe tat| e ‘éxa he i nc
carhggy, chrbeypled, ayano, cyan@lkyl, fa@myl2i@rgylalicd, O og @B @HyR By depxy,

Qg‘%"? Q?CN{Z term "al kynyl oxy"
Bydt an a?tgy ny 6db§)d(&ﬁzﬂz(e4%ﬁaﬁ)§gsq'her ein, appended to

t hélhe afrreln‘taryhtkloaé unheans mlrséglyoup b defghd asrcioxapgenlcdtctn parent
molF%u ar %So?cty &t u%ﬁ ane%@on? % as d(?finlég ﬂé)elgx uér S%ll léllgve’ exgﬁé%es%f €

mte oxy an
aryl:tl]e:pmﬂcaldy [but arﬂeqﬁsnnpﬂl 81‘394P erazlddio@;y d}naphtaﬂyylpropom and 5-
heb b S ?:le c aryl. The bicyclic aryl is naphthyl, a
P p%% fused to a cycl oal kyl, or a phenyl fused to a
cyclho adrklé atylalkoRepbes@nhais MEarylalkoxy group, as defined herein, appended

to the parent molecular moiety through a carbonyl group, as defined herein. Representative
examples of arylalkoxycarbonyl include, but are not limited to, benzyloxycarbonyl and naphth-2-
ylmethoxycarbonyl.

The term "arylalkyl" means an aryl group, as defined herein, appended to the parent
molecular moiety through an alkyl group, as defined herein. Representative examples of arylalkyl

include, but are not limited to, benzyl, 2-phenylethyl, 3-phenylpropyl, and 2-naphth-2-ylethyl.
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exanpl es of the bicyclic aryl include, but are not
limted to, dihydroindenyl, indenyl, naphthyl,
walrdvgadesmaphf hal enyl, and tetrahydr onapht hal engdT/UT1v68/084148

tricyclic aryl is anthracene or phenanthrene, or a
bicyclic aryl fused to a cycloal kyl, or a bicyclic

aryl fused to a cycl oal kenyl, or a bicyclic aryl fused

t 0 Te pdwmnyﬂylalkﬁdm"erseam at mmk}ég@nm aggefated hcrﬁloya@b erglediroythe

not ted to, azu

parecrjlit Hl%%?cﬂar i %{éthro a sﬁfur ato rn I{npresenaatlvé exampies oé, arylalkylthio include,

roa cen Iuoren

but h@mba]hmﬁrdon,h?emanﬂhhﬂm;d 3- naﬂ”}ﬁh atyplopgitiovipsd 61‘phtrhlp:entylthlo
in ntlon an be ,substituted w

sUBLET T TeAD B PR pBHES K T &e ﬂPe%ftdséﬁ%d?ﬁ% f%%{fﬁ o the parent
moladulke® K}O;et;ﬂﬂhkﬁlgly akddootyl grabk axdeahdibeyadn. Kdpresaludaox yakipyek of

alkox C a kox car.bony] al k
6&? Sn taméPR@F%ﬁr%ﬁﬁ??g{ Xpyﬁﬁ“fé’lllcarbonyloxy,
aI klghle Sathf ayphey” radaldy hrsathfotdupl ga|d|é§(rﬁed hadekly&@uﬂlcfea By the parent

al kyl sul fonyl al kyl, al kyl thi o, alkylfhi oal kyl, .
molsﬁ% P BEPEO, S B0y %‘fﬂzwﬂt% giffanplwéﬁ%lﬁnwflude but are
not f1ﬁh[téﬂ/tlo, plfeﬁb}fyyﬂm@hklyﬂoxy Bak @gIhendiql Ol deyphendiy -%phylphenoxy,

yd aIk , hercapto, mro, -NZ 1Z2, and (NZ

”ﬁéfﬁ¥ ojel:} ?Kmﬁhe term "aryl al koxy" means an aryl

gr owR teras'agﬁﬁ;ydn@ﬂ rR@hLInheyl AP RENGEM db@netl I}heremaipgeﬁded to the

nol ecul ar noi ety throuqh an al koxy roui'16 efi ned
Par%n@}eﬁulaf%%%’é?ﬂgaﬁp eV GRS égﬁftsfﬂ b ReRiGsey A iirergigeles of
aryl@;bj&lkﬁﬁ&hﬁ@tbu{ ArBhb@ehite@ o, 2-ph 48l 0¥y hth-2-yloxypropyl and 3-

3- nar ht h- erropoxy and 5- phenyl p entyl oxy. e
bropaphgnogmerhsl koxycar bonyl " means an aryl al koxy group,

as dehdRedyNebeihtns 3P RS &Q)&Qﬁﬁﬂ%}QﬁﬁﬁgﬁmﬂﬂhQGHk%ﬁmnt

noi ety through a carbon roup, as defined herein.
molpgy B9isHt Biqugiea eiarpPes %SPfeﬁflVP‘éﬂ %éﬁ%l?/léw feotio indndedgare

nothgﬁte@{o mhthhdmdtzerg t@yRgnzy!l oxycarbonyl and
napht % | met h oxycar%on | . The term "aryl al kyl"

me éﬁ@ tRgp alryyhlo%jlfyé upsanag faélfhlm@aufh ey &ififed kgspendiesgdecoro the

IMK%PﬁmEGHQQ&n&PHE %ﬁdﬁﬁ' u?z&@&ﬂ%g%@%ﬁ.@!%¥engﬁQﬂ§mn§@sof
defined herein. Rep resent I ve exanples o

arylihfre|kpldecludguut aqe@oh]gpltqdﬁmpﬂqet@lthlgme@@ln%ypphth 2—ylthloethyl and 5-
nedahenvl.et hyl ., 3-phenyl propyl, and
peaXnaphtﬁZ.ylethyl.The tern1"ary|a|ky|thio" nmeans an

ar yllhaltdespl "agdoupsanas-Nefduped herei n, appended to the

par 1Yo 1lar. i et j ro a sul fur atom

Regggggnté%ﬁgéyexanﬁfeg ég §¥&Rhlkylth|o i ncl ude, but

ar el otrml eb el meoys 22CpHegydupt hyl t hi o,

h LORY [ d

; e?%% éélr%yl%arx&gval%{j JpEJJ] ? taré‘é‘xrx{ 20 % z{%%%%% ﬁl]tc%é ggéa?fldcg A the
pardme m@lenularalpxpfay] tedighon alhﬂ gpalpeentdeﬁtrmﬁ @cngina [Repmseetayve examples of
et R P B AR PRl otk cgopronst

aréﬂnmﬁn$knmbéMam®a(ﬁégﬁmyl and naphthoyl The term
aS:J%lﬁgéeé "c%t%?%%l an.ar (lzya o %rlél uﬁB Cf‘lz’ilC(I %gg’ﬁpg{%%}c{} t’aonthe patent

paren
rndqm%gemkﬁhbﬁngﬁpﬂﬁ$gnh@ms&ﬁh@&Bm@heﬁqﬁ&aamyk@xymﬂm<ﬁ

cyarllogﬁ(;llilrgc?dde,q)%tt ar% rngt limited to, cyanomethyl, 2-cyanoethyl, and 3-cyanopropyl.
The term "cycloalkenyl" means a cyclic hydrocarbon containing from 3 to 8 catbons and
containing at least one carbon-carbon double bond formed by the removal of two hydrogens.

Representative examples of cycloalkenyl include, but are not limited to, 2-cyclohexen-1-yl, 3-
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not limted to, phenoxy, naphthyloxy, 3-brono rhenoxy,
4-chl oro rhenoxy, 4-nethylrhenoxy, and
W@ 29667524 hoxyphenoxy. The term "aryl oxyal kyl "PCEESO&IB4148
aryl oxy group, as defined herein, appended to the
parent nol ecul ar noi ety through an al kyl group, as
defi ned herein. Representative exanpl es of
cyclaherbokyRa P kybclotreddiedd -yl bt 3- ewbpm:tn ¥ lm ted to,
brgﬁgnoeno(ﬂ%hwhﬁfgggﬂﬁg¥€¥ ¥ (ﬁ¥%wgﬁgm%?mgﬁlgﬁmfmwmc
nm@@@ﬂ@yﬁﬁ@md@ﬁ&ﬁeﬂahﬁm@wﬂpwﬁphﬁh@ﬁdmh@Hmbempamﬁg&mn3t08

{0 |ety throH%h a sul L om Re re§%) §t|ve
cArex é?ﬁﬂs X%“FP R é?glf&séemsol | i FEC AP T8
cyclpﬂihel[w |c§7d]]d>k@x§a,rt@|cl&rep@p hitchgytlbbded. Bithdic tieg fistems are exemphﬁed by a
a t hi Kk nean n arylthi o group, i ned
bricg 2] Aot o PG SR 0 P Rt AR o of the
morﬁd&?(mu ghg a8 hﬁﬂe& ) ﬁlB}kﬂ@,@ béggedgbiiiech hikred three additional carbon
g{esentatlve er es . of ary | t hi (Jhg |ncIH dbut
atora?_ Cﬁ{ftseqtaitlﬁ? f%alp 6nptﬁ ILI‘tgﬁy lﬂ 111 ut are not I’l’lltC to
blcyZI'O[Balplmﬁclptaae )bhd'yhb Qetlhiyéi)tan@ﬁﬁy(ﬁj 2. pb]ﬁ&yrhd; hlt@r@j :h% honal-ﬂ?]e
term'azi group. The term "carbony
bicygebsll %”m%ia%§§qﬁ@5%bln%ﬂ@3tern1 ‘carboxy" neans a
- COBHd gl QAURL orJ R oF B mvewnawbm& subYB@RY “athqaz B3OX¥r 5
roug as defined herein, gfnded to the par
subtistcatsarsred e the SFPsagTstiancmtepr Yoshs! kogglka@f fﬂh@aﬂkﬂ
ﬂkd&%aﬁﬂoﬁyl@ﬁ@k@s%ﬁ&ﬁyﬁhﬂ@d%l@k@ﬂm J&sukgnfca@@ﬁyh%;ﬁﬁayismkonyl alkylthio,

i hcl ud but are not limte car bo
alkYthe%l'%@lW@il iyPoxya AN fegih 8%9%%b%31031W€aPé?WY%%n o'
hyd RS, gherENoGsRUR 7, Fhend @Jrzrz4)gay%91al kyl " means a cyano
group, as defi ned pereln ended to the parent
ol Tée ey cyasibstlylt hmeing A cmlpa lgipupgtolspneddsrege pipnsaged to the
paré?@ Fﬂ%le@ular%%?&f %&%ﬁ% mﬁyl SXRPPLs @S RH he¥an @@M%hmh&qx%ﬁw of

but are not limted cyanomet hyl, 2-cyanoet hyl, and
cyclgallerlinybiplesy but arHwt isl@lft?ﬁ fowelpﬁapyé@ﬁtwl 2-pisknstysthely el i ¢

qmﬁﬁ&&&ﬁéﬁﬁQﬁd&&&ﬁékﬁ%ﬂﬂmﬂﬂ&ﬂbﬁ:%ﬂnQﬂcarbonS and
contai ning a one carbon car’bon doubl e bond

f orlie der@y‘ctdﬁelkylezrf’e@ral" nesfang ool erogens defRep hessiarmpatridgéto
the ?ﬁ%o@&u of m81¥tg|d%b eargﬂbohg %Jfo%ﬁ as dpﬁﬁed ‘%El%mn (thtleéemahxecd

2-cycl ohex exen- 1-
exapplgs ehrpdlotelcathiper inclugd, barrde @tély@de@@e%@mdpylydrrbonvh 8-

qm$§&ghn$%§ﬂ8%l Mo B a nonocyclic, bicyclic, or

yC rong sys nocyclic ring systens are
exéﬂpkmﬁr‘ﬂib%ﬂa@éamnmaWédﬂb&ghu@ah@dmgtanb&mpgﬁdabunhe

pare%?& ﬂ%rrgwgolg [ wgh 2.19 Oﬁggﬁagtg Uﬁacltcgrp% het@%alﬁ%ivr%%n%five examples of

nocyclic ring I nc e cyclo
cycloy]gﬂcedy) rtclpde, but are not hrmted to, cyclopropyloxy, cyclobutyloxy, cyclopentyloxy,

cyclohexyloxy, cycloheptyloxy, and cyclooctyloxy.

The term "cycloalkylthio" means cycloalkyl group, as defined herein, appended to the
parent molecular moiety through a sulfur atom, as defined herein. Representative examples of
cycloalkylthio include, but are not limited to, cyclopropylthio, cyclobutylthio, cyclopentylthio,
cyclohexylthio, cycloheptylthio, and cyclooctylthio.

The term "ethylenedioxy" means a -O(CH,),O- group wherein the oxygen atoms of the
ethylenedioxy group are attached to the parent moleculatr moiety through one carbon atom

forming a 5 membered ring or the oxygen atoms of the ethylenedioxy group are attached to the

10
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cycl opentyl, cyclohexyl, cycl oheptyl, and cycl ooctyl.
Bicyclic ring systens are exenplified by a bridged
WOorRweoyrsie ¢ ring systemin which two ad| acent PCT/NS2008/084148
adj acent carbon atonms of the nonocyclic ring are
i nked by an al kyl ene bridge of between one and three
addi tional carbon atons. Representative exanpl es of
pardoit opEbilg rmc'picng thsygh ews ad'zmcdltud@pn hiotns dsreninyotsid memipeed rfng,
blcﬁlclo%g,f %he EQP%X %clo[z 2.1 ]he rtane,
bi cycl'o P 08 ane, bic 3 2. 2] nonane,
bi chte k@3 t@mihhahanre;s aefamlybgroy}g laofletingd Adreimnaprdeditoghe parent

| k f th t
o P bR Pt S: LB G20 B PRk Bk e
ﬁnéﬁﬂﬁﬂﬁb@d@b@ﬁ@s@ﬂmﬁﬁﬁdkﬂ@n@ﬁnﬁﬂkﬁﬁﬁﬁfb@Mkﬂxy,

AP s e 3

aI KiyHe ecaﬁlbmmy:ﬂmy" m@dnkyﬂ 1t dremylogenahskietihidal Harein, appended to the

al ky| t hi oal car box ano, for
P AR e MR kY et Ggen Ry gyt s of
halJTRDGAPE e, B0 Ase dazmzze,d taNhl o MdetBk4) TAEDGYdxy, thl@rb@ERdxy, and
é cIo | kyl al kyl " nmeans a cycl oal kyl group, as defined
Penp, W&Pﬁ O’%(ppended to the parent nol ecul ar noiety
t hrod@hmanaladiky! m@hoOMPeas@se @ﬁﬁ%dﬁeg dB@Ke@ihBrein, appended to the
Represent ati ve exanpl es of cycl oal kyl al kyl i ncl ude,
pare@u{nolgpéarﬁ%qwty hweuga an fl]gyl e zéﬁF%tW| ﬁréltnh%presentaUVC examples of
haloAHGMEdL QR Uy Lll%tnbylhmlte@l)fg|c%§’cﬁﬁeﬂllymtmtoeth 1, trifluoromethyl,
gplohexylneth% and 4%ﬁécloheptylbutyl The term
pentadyerpghyliap ggh Hh?ﬂWX cycl oal kyl group, as
defina %(gmh'%ét@ﬂo@nyl ‘append ﬁgn(t)(gfcﬂch@te%fy@ Bila M@c@&ﬂélte@(;aryl The
nnleté t hrough_a carbonyl group, as defined herein.
moRsHie SEROAY| I SeX Anptreis gyl 62yl 4 v ORY hetgrApggdected
frorR We g%@ cegstlsuh%m 1i86kch ooxygaa%@ RIRPY G RAAYred I%g contains two
q b%c obut yl carbonyl,” and cycl ohexyl carbonyl . The term
ou

perdank fledxypembrsesiggeyehivaiikse dogple b@ndSaé”h@%ﬂfﬁé@Fmbered

hete!?@arrﬁ i bon ARRERIST ok Qnd R RAF %BIetyrEQJoﬁ Rlead¥Bh &b or any
hrough an oxygeh atom as deflned ereln

Subﬁélpﬂé%@ﬁpwwv)@l eonanstl esthipfthe hatdrombikyrpossy thridrendevaldsat is
maifiafed] lc!s tz}tl@g C)!B.R‘lglcg: XP&&P&E&X %%Fgﬁxab&bthLCW himited to,

cycfope t yl oxy, | 'ohexyl o cycl ohept yl oxy, and
furyé;yrelld@@bft yowmeylyl, thrélatzcéﬁmm@lgE@lyb akdeylyt hirottnyhegmigzinyl, pyrimidinyl,

oxel pakk } Pt B8y A8EINES 1hzﬁf ) etﬁ%%%] 519d £i880p1. Th
o BEEL VAN BB 8, PO T ARSI 19 0.
bicydief ierreehnh erreish.of Repregelrtlateraneyl exahplagdent, or a mOﬂOCychc
hete(fg %{1 %%r%épél tJ] Qalkylp %L%%%BO(?H]( ¢ a[e?oapyggué% otlg.lélac%ech?aﬁl%hyl ora
rn@@ygﬂ@h@myb@hhsﬁt@ycbohsgkykwhmgd'Hndmwvaﬂmacmyﬂhhomxmmdto

The ternm, et hyl enedi ox g
h I I o SRR
the %ent 1o ectﬂﬁre mg%ty% rougo{lt carhait att?]m Ay %rﬁ nggrt]l)éu a%' % trog%e atom
conained aftttnaclhﬁddcytlu ltetteoap;arpemﬁdednlhae ptdparrvahtmeet malhhm@dlg h
Represgntgu%g Q}%glp%s %F?aicychc heteroatyl include, but are not limited to, azaindolyl,
benzimidazolyl, benzofuranyl, benzoxadiazolyl, benzoisoxazole, benzoisothiazole, benzooxazole,
1,3-benzothiazolyl, benzothiophenyl, cinnolinyl, furopyridine, indolyl, indazolyl, isobenzofuran,
isoindolyl, isoquinolinyl, naphthyridinyl, oxazolopyridine, quinolinyl, quinoxalinyl and
thienopyridinyl.

The heteroaryl groups of the invention are optionally substituted with 1, 2, 3 or 4
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formng a 5 menbered png or the oxygen atons of the
et hyl enedi oxy group are attached to theparent

wori0eoelszy noi ety through two adj acent carbon BEDDS2008/084148
formng a six nmenbered ring. The term"fornyl" nmeans a
-C(=OH group. The term "fornylal kyl" neans a fornyl
group, as defined herein, appended to the parent

subsrinkea G uthagpermiphtitsyledrdrt ioeng Mheagyowgl deydistigg otypkengsalidef iatkedyalkoxy,

alkogﬁaﬁliy alkox egp %ong? 21&«2‘%'{:2%?? %ggal o%;ysu;fony(?r m%}%}f%rbong
alkyEaffDOﬁMl{yETa]k}flbarboThbxi elkpthid) a]:k;d’c'}ncﬁlg(yl h@ln@]g@alﬁboxﬂ;&&ﬂb@xya@l
R [ A R S i S R A R

-N7Ay8| z&ﬁLQNZEZJC@ﬂbeh}y. théfrwgrhgraﬁpsaalf Ke@xyvegt @lipat aﬁSsuHi&JfaltﬁEﬂlth a

her ei n. resentati ve exa s of .hal oal koxy i ncl ud
bt B TR Tt Bt GBS G P 2ok Pty HOR A mpass
all tid’ﬁ(ﬁﬂl&f@frﬁlﬂ&hgﬁdryaroﬁhlﬁc pebiakl uor oef hoxy. The term

alk | east. one hal ogen,
her ﬁefmabffé Aaas TR e L TR LI F A ﬂﬁ%g%fflg} appended to
the pArE:@ WgHlecalar r&ibktﬂtht@ﬁ@lﬂﬂ alkaSy g@ﬁp ReriR@T ®irdin. Representative
Repr%§entat|ve ex kyl |nclude but

exapples ¢ %efc@&rlgtll%)xy J@angei, g‘ﬁtéféh%t mﬁec& U da nlaﬁylFoxy, tH mngazgl—Z—

ylméﬁéiyuﬂﬁﬁﬁﬁﬁﬂ%yhjylnﬁﬁf&@flL(}#Hd@ﬁtf Iynyelthox@rpgndm 3- ylrnethoxy,
2-chl oro- 3-fl uorop entX The term "hete

0- C%Ofﬁﬂﬁ@e%r methREt By imsphosy. 6@ @@%W%&D&f&’é& Wbmqfh%xy
(6-(ERROEHHEl yymﬁétm;g) ap ydya@p@dfé 4-AimcBroNBNDe% 81 JyHime- 2t511)a{ethoxy

contains at | east one heteroatom sel ected fromth
(G oapyEons v BTFRE P i F ogeRch oxyg @At %HPPF%HOXY’W%“ 2-
ylméhgggyngﬁrﬁgn gJypIg:t}g)Qgt ains two doubl e bonds and the

6- menbered ring contains three doubl e bonds. The 5- or

6- Nevtieredcrerplbar yicarse hesrmebretetived bienpapeded to the parent

molPR8 GidkRr thmag@wam;m L QUGN aMheEALA0, nRth&%t%veQQafnples of
substi t ut abl e nltrogen at om cont ai ne hin th

hetqierrdilphinglode, brigy e dmithdite, prdpbnctipal lahigddszgl-2-yimethyl, 1H-
imid BN ALAG. 1 @?@J&&%B&ﬁﬁ' %ﬁdlﬁ%%étﬁﬁ @Jm&@;%@bﬁcé }lzhglethyl

het eroaryl’ i ncl ude, re not [imted to,

pyrifliv Acderhyl (6- 1@9&@2@1@%%&9&%@2@ W (CY?@R)&?W@Z@W Ilnethyl
@ g?ééog@!r&ﬁ 4- Bﬂétﬂw% cyﬂ%EedtyQazol by H%éPEE @1518% yn{é’l}éﬁa&)h{%}ﬂy}

pyr rol Al adi az
yrltrmnaéalnwmyl ﬂﬁpse‘myﬁm typeel yplen- 2apfrelethyli sad rtlngﬂ 3yITigdhyl.

bi eyell 6 "th %fk%{lcar &%ﬁln‘?eta s aoktete@oe[mﬂ% )ég!i%ﬁ%ed herein, appended

het eroary enyl’,” or a mondcyc
to ﬂtrﬁe{taefrnoalosﬁlculatrugew ﬂmogh@yc@dbgiaﬂ kophp, apdetmedrbnrgaycl i c
hetgr lo
et oy e pEal i GG SRS My BlouB TROARELLR,
appidey ¢ the phettemc@amylt mp@tyclann@m selfuttagorh. hbeggaﬁ@m’ve examples of
nol | ety tLar ol n
s R R Tt i R
ylmbth}ﬁgsb(d itd- 1ﬂmehﬂﬂéairydtbyltbroopyrﬁeﬁ3 jzlimaﬂlylﬁn@ pehlovglyadhios- i s
T BEEL N 4 RopreRentat  ne, examlesof b eXolis
(6-( @Zﬁtb)p]}dﬂlny?o -ylymethylthio, (2-(cyano)pyridin-4- yl)methylthlo, (5- (cyano)pyndin—Z—

y)methylthio, (2-(chloro)pyridin-4-ylymethylthio, pyrimidin-5-ylmethylthio, 2- (pytimidin-2-
ylpropylthio, thien-2-ylmethylthio, and thien-3-ylmethylthio.
The term "heteroarylcarbonyl”" means a heteroaryl group, as defined herein, appended to

the parent molecular moiety through a carbonyl group, as defined herein. Representative
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benzi m dazol yl , benzofuranyl, benzoxadi azol yl,
benzoi soxazol e, benzoi sot hi azol e, benzooxazol e,
wa 2®9be15z0t hi azol yl, benzot hi ophenyl, cmmol i nyPCT/US2008/084148
furopyridnme, indolyl, ndazolyl, isobenzofuran,
| sondol yl, | soqunolinyl, naphthyridinyl,
oxazol opyri dme, qunolinyl, quinoxal nyl and
exathh]jemfdpgerdadﬂqagﬂonyl Tmadhéﬂ,le:trg aotyimi‘gd o) hs-2aflcattveyl, 1H-imidazol-2-

e B PR E PR B IR TS E bl Bt o
pyrldmr’ﬂsylatbolﬁg @f trdlukﬁnyéthyl)@zlr1klmx3jyl) cabkoXya [ckzmx))pyndm 3- yl)carbonyl,

| kox | k b Ik | al kyl ,
(2-( %lalll( gg(}ig %/ Y)l}%yﬁ%onyz,)%% §(§ar1nogqy¥ 91|n & ay#)ﬁ%ﬁé%? r(f?cﬂl%ro?pyn%m#—yb carbonyl,
pyna:IldﬁyB{yﬂﬁﬂboﬂwlp@hrhyﬁnkz -dtdcydrgha EHi)@b ﬁwyl@xmnky)lahﬂdytlhiﬁﬂmﬁmcarbonyl.
| " car Xy, car yl, C 0,
oy ey PPl VR HF B o BEr RN e e o o e
pardhy ShoR¥XYlar nlmldj? mﬁy@h Iy bxygeRitc@apRepredthiatie, exarhizleslczzleaﬂﬁryloxy

. 3Z4) caf bon tero . gr of i nvention
inc{ i A HBRRS ol o AL oy o B g . Pidin 3
ylof@f(ﬁ&%}bpﬁﬁmtﬁylb@m&ﬁlml llﬂfhﬁxyh@t- &mafoyrleﬂ?ngu@sl Bl bye

I nventj on. enconpass a tonmers includin
(6 G1OH B UL T o Vo R P %@P&%QEP% AKXy "
(2-( maﬁy@dnﬂmys&@a@mhn@ﬁ@bey,@melefd Nadh @iy o3 PRENsed3-

to the parent nol ecular noiety through an al koxy
vlogr oup, as defined herein. Representative exanpl es of

hetek eamy 'E&Eﬂé%%x{aﬁ?ﬂ”%@@ms Pikerdih@oRQtoupl AVdk@bdth@sein, appended
fur-3-yl met hoxy, 1 Himdazol-2- ylnethoxy,

to the preRt QBT A0GTHEY IR Y1 kY] Epsypi A idgHngd 31?1F1)‘~"é‘t ReRigsentative
exarramég me?ezaﬂylw&fy{mg%mcma& BLOLORY MEHitDt B Y RABRL DA W methyl and 2-
in met hoxy,

quirgs n@ﬂ*ﬁfﬁ@%ronefhyl)pyrldln 3-yl ) mef hoxy,

( G'I(lﬁxéﬂlollpr)éﬁgtmtﬁo%lnlﬁgg h&eﬂéaryl group, as defined herein, appended to the

(2- (cyano) pypdm 4-yl ) met hoxy,
parqni m@@yﬁﬁ@)cpes):y ﬂﬁ@qghz_sylf%g@phdﬁpytesentaﬂve examples of heteroarylthio
1ncl&& b& QleQ{OQMMMB rbyﬂﬂlYl'ﬁMOrhgé )ﬁmn&}ﬁrj fzﬂh%t n-5-yl met hoxy,

ggﬁr|n1 dm 2-yl)pr kE_ﬁloxy, t hi en- 2- hoxy, and
t hilén t@my hpetopghlioalkphemany ﬁhemeztréﬂmagrymalak%ﬁnemm a

appDERELPAL Yhren B3 L8 19819 DRLEH M ﬁzepgga% oL dfnddiR dar ent

ecul ar noi ety throu h an” a as defi ned
Repirsergithe cRepiee sebtrapinvidiekamilet. it ahepehr@aqdybaiyk@lh 3-

yltqoﬂl%h#‘lfjg%dzigi:f&%&%% %%{?e{h%ﬂ mted to, fur-3-ylnefhyl,

| H m dazol - 4-yl net hyl,
| - (o rt¢rnhmhdteg¢>lc5)c§t hy'fhetepypcdhm Beank WmOhWychcﬁlecfmcmd@ pypicyclic

hete%ggr{l% n%/ zi uoyl‘cgégéettﬁg%/y)dgyr I edmwl%EIh{g%etEroE%/ eisa 3-, 4-, 5-, 6- or 7-
merél&-rc(dccyrgn:ogltplyltng di laasBony })erm(fahylh mdép@ndenﬂy selected from the group

con% %%a%?%?%?; e 3’[}% |3) éf r)ngml%)eﬁec} ring contains 1 heteroatom selected from the

go@ﬂa@mhmgmﬁppymddﬁ ahyshwebhyﬁnmpyﬁWﬂﬁdﬁ%&xphﬂéﬁhknmndamﬂ
pyr,i mdin-2- h en-
one ?]VI() Y degee eter(t)ahor%( s)eghtec? roth t£ s con aFK)yN angg Thf, G- or 7-

erm eroary car bony
Inamﬁan&n@cbamesﬂﬂeyhabkmbcbaﬁedaﬁkmﬁﬂmhewenntma@nﬁadﬁdns

sele&tF%}r ngg[rgg eo%@%l%%é? b $ anlﬁlﬁt }fp%r:t]lrﬁgoc%nl %e'g:faorcyc?e 1¥ connected to

thephah&ﬁmﬁﬁyﬂﬁbkyhﬁﬁﬁghanﬁ&ﬁﬂﬁlﬁmh@&aﬁﬂﬁm%ﬁﬁh%yhmgﬁﬁh@ymhmthe
ef i ned pe%

rnonocyc ic heterocycle.” Representative examples of monocyclic heterocycle include, but are not

limited to, azetidinyl, azepanyl, aziridinyl, diazepanyl, 1,3-dioxanyl, 1,3-dioxolanyl, 1,3-dithiolanyl,
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appended to the parent nol ecul ar noiety through a
sul fur atom Representative exanpl es of
whedoenegary| al kyl f hi o i ncl ude, but are not | i m PEHUS®N8/084148
fur-3-ylnethylthio, | Himdazol-2- ylnethylfhio,
| Hi m dazol - 4-yl net hyl t hi o, pyridin-3-yl mefhylthio,
6- chl oropyri di n-3- yl nethyl fhio,
1,3-piytriangi, nnid.g,zylirrybﬁrhisihztohcﬂi@gl, isothiazolinyl, isothiazolidinyl, isoxazolinyl,
1sox%7§h%1tnrll r];o % ohna s %1&%@%@' %xafi%%l-]%iln;l,ng(tapéﬁlmtdp olngo]idinyl, piperazinyl,
plpe(rﬁm@lcmam) pyrmodiml %yﬁz@mmthrmm pﬁﬁldlﬁyaﬂ@ﬂa@&pﬁm@

tetr%qy% IC 1 Ih?dl%iz%é{z hg%lf ?Jjﬁzoo[]}&)n yt%ulﬁy? nﬁl,',% % my %?OOrBh?hnyl 1,1-

d1o;t1dm ﬂmombﬂplhelmyﬁ ﬂyémiphgdinte bmlﬁpe)amlatjhhﬁ,mﬂa {ryfhnmﬂ Hy}hd‘thctyehc

er h ter I car bgn het roar
RGBT HER NBP BT ApISERUGT 18 € e Rl Es o7 5or &
merﬁlﬁﬂr@nubrafcydmv ha&ysc;tclarfﬁua@ o Bcyclasibony h SQdSrCﬂJIIﬁemE&ecdtﬁf)ﬂld’&@ﬂlc

her pre tative | es. of . heterqaryl carbonyl
hetﬁfﬁcéfqﬁg‘é B RO Prit BECTBErCd TPTOE CRFBEIA Toocd to 2
mohddydlihétadlcte? Thy bieali®Biybeycle it-dofh dad @b thdpyiesandleduyl moiery
throplglg %ug%‘;gri) %F%g{%ggxl%ntrogen%?olmo (r:oon%%l(rlield%tr}]nnsthg Ll%yaé{lg I?etg/rlocycle
Rep(ceéer(tmfs E}hﬁﬁfpﬂ:@@f ny;lcmwtérsdyae ﬁrcbﬁtlé Gat DORYlimited to,
yano) p I ).car
1,3- E)@Z?%yw(l))lp’i%ﬁgdﬂphv y} gérdb}aﬁgﬂ 1 A-benzodioxinyl, benzodioxolyl, 2,3-

dihydes-(-GYBBRNRYI, b Gidiydroyi- B&%tﬁ@ﬁw lchromenyl and 1,2,3,4-tetrahydroquinolinyl.
(2-(chl oro) pyndm 4-yl )car bonyl y pyrimdm 5- yI car bonyl ,

Theﬁw;yc]fﬁ }&Fﬁr(zcyg}f B grb%ﬂlw CtegoRy uszd ye &a@e&&n% a bicyplif heterocycle fused
to athl&lﬂ(y}?’ o¥d &%fcﬁ’@m{éro&}l?l@ st&f @2 cEﬁ&a@{eﬁﬁr&laWchc M@y fused to
het er caryl gr ogﬁ as defined herein, appended to the
a mpgeaie DERBIOBEl e ST IE Peteivpslsghcosccisdyg dis Patespnolecular moicty
thrd3eR arﬁﬁc%t)ataao&ﬁor%eﬁ%ge% 2&m Hﬁkﬁﬁé@%%ln%é’ tﬂcmat Héjt@poqmét
are not limted fuar- 3%]1 | Hi m dazol - 2-yl oxy,
Reprgsgritive ao1ples om;@c hgserpiyg @ludyllmye ngLlighited o
23 Ji,XJUj%nhe%akxhl%Xm chM%Ql(‘glnszf‘G yi @Mhexé}ﬁydﬁ(}dmeh%% QRLBY had
ryridin-3-y (¢yano) pypdi'n-3-yl) oxy

5a 6(@»?%%@)?%@&@@@&%}@6@%% (5- (cyano) pyndm 2- yI ) oXy,
( 2"1(h% %ktgfoQ}c&X Bl 114ve¥!1()noﬁ¥ ylljtp%gﬂy%gslnﬂlt \7yl hOM '3 (rr 4 substltuents

pyrim dm 2-yl oxy, thien-2 i en- 3-
indePherepdr svictthé tremabr yrbepxgpabikiris bf el albosyetlerpéiop!, @bkyxyalkyh
b e
alko%%ﬁg aa%koq {aiéa{gg)qah%? gg(g sulﬁ)% %,%lk&%ﬁ%?&l glga?llgor{glélkyl,
alkyhelrbemrhoxyRélfyh]etseqikyhhlmﬂeﬂ @ikamhlcetbom caletxeallod cydnoscyalokly ],

We! [ t. L t hyl
for e P U Sl B B B e o P Y
(NhBanshoaylhet er oar yI group, as defined herein, appended
to ar ent cular_noi.e t hrough a,sul fur .atom
L0 15 RoR B IBLEU! AL 0l L QUG LM 2R o
the gz[rentﬁmﬂechllalmnbleid tlhrol,lghpaylralkdm Qow hshcﬂe(ﬁma:]’lhrkrem Representaﬂve
eroa

exargfojlﬁ e(ffrpeterc}/cg;(iletal,l](ozgr inc ud D ut are n Prmte yi th dma% lﬁXtLo ﬁ]g? 8u1POhn 3-

eroar rou d “hieP’diH,
ylprbﬂsmcypmﬂéqiynerJALQﬂpfth@roxml et y through an al kyI gr oup, as
def"ﬂ‘hg %gmh %eterocyclealkyl means a heterocycle, as defined herein, appended to the
parent molecular moiety through an alkyl group, as defined herein.
The term "heterocyclealkylcarbonyl” means a heterocyclealkyl, as defined herein,

appended to the parent molecular moiety through a carbonyl group, as defined herein.
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Represent ati ve exanpl es of heteroarylthioal kyl
i nclude, but are not limted to, pyridm 3-
wQ kaobiogrsed hyl , and 2- qui nol n- 3-yl t hi oet hyl . ThRCT/E€82008/084148
"het erocycl e" or "heterocyclic" neans a nonocyclic
het erocycl e, a bicyclic heterocycle or a tricyclic
het erocycl e. The nonocyclic heterocycle is a 3-, 4-,
Rephesent@ive examples ﬁéhﬂ)@p@zdle:ﬂkmgrb@oﬁurahﬁt,ﬁpgt at nptdasted on@iperidin-4-

ylmetgﬁcealibootar‘%zlogﬂpér?zq% % de ﬁca%gnﬁ,_liﬁ cthyl- lgpry(l? 1(§1n nﬁ/%ugz d:grbOIrlTyl (TR)-3-

lnahﬁnq@hnbmﬂ1hﬁmakw@bq&&§bweﬁﬁbﬂ1&Wﬁnmmhéy©n®umbqu
|st in ed tin t ai.ns
z e r %Qeﬁﬂ’&ifﬁﬁlgy@b ’h éneélﬁsdah%eﬁ%“%;%‘yo%f “tthie ki
appheké foOta‘e pﬂBntMl@G]hﬁdolfsﬂymlﬁl’bﬁgiﬁa PHaupors ORGIrathtay e @kan(lesNf

and .S.. The.6- or 7- nmenbe r|n .c ntai Nns zero, e
b e G R e BRURBE O g Do SebPlt s
ﬂpﬁ@hﬁ6bﬁd5&@@&hﬂhﬁm@®ﬂﬁ@ conS|st|ng of O Nand S. The
cycI| het er oc IS connect h aren
ol ey BTt ?IH giheaam/heé%?ca fr aa?ffmcg}ﬂg&ﬂfppmded to the
pardhic fanglﬂ:ﬁ r@dlam@rghalcmednw\grbhp s Hé’fﬁhe(ﬂfﬁﬁaﬁyd ic

ES: OC Q| gtelioﬁ%?’% E Esyll \é}%ér?sﬁg{épemcmlef%@o?% as d 1neg herein,
app@ZRl tddtw bareraz&m@aw mo@@ltlﬁxbd%’h}/dn allgll @aePaYekined herein.
1 3- di oxanyl , di oxol any

Chq ity 8[3'[51]?95[@1@??(}3 PR }éﬁnﬁyq)cycl}i ﬁﬁoa}éz’lélj‘?fﬁlﬁl herein, appended to
the bm&mculqmbmylt@feﬁgw ﬁ&&&g@}d hion]. S@ E&g@l@ﬁ% dmhbles of

I soxazol inyl, isoxazolid , , . oxadi azol nyl ,
hetesQexelF s 8ic “éF’rli’W are goiimdter! Fﬂ/ Pyﬂdé‘kéi]@ﬂ ﬁﬁdrwinohlb?ﬁ@%z nyl ,

Pi pelk i dRY hleteﬂ%Y§cﬁey),akalpWe§rZSQl Heﬁ%cyd&)@ gt%glh di B8fned herein,
pyrrolinyl, pyrrolidnyl, tetrahydrofuran

appfréieqi shiypel PrseHinastisePLar mpiea el Ayl srodi %d%ﬁ%%’l hewriy | |
Reptdb@ZRE le;@yfl les th@&@iyu@wmkyl ﬁdauamﬁpi}phmhm& ol pyridin-3-
dIOXId |onDrp [ nyl hi‘onor phol me sul f one),
ﬂ@Wﬁﬁ@ﬁyWéﬁywmoﬁh&ﬂpﬁﬁﬁwbnyI The bicyclic heterocycle
'S1§m§xm0%a@n@ﬁﬂﬁﬁéQQaHPBQ&MB&kEgR%BQ&Q&MEh%m%M@%Qa&Qdto
a phenyl group, or a 5-or 6- nber ed nonocyclic
the h@@r@mg&cfglp}emfngtgé]@op@ ze@ukfyrcalt@m kgplresergptivg eBunplgs of heterocyclethio
n?gg r h%}gr to a
mclgc;ec & r%ﬁ];ﬂ}?élﬂgypg!mhﬁ 3 agg 1%(?116 d ﬁgﬁoocycl i c
hetlée soychecfoaslthitdyh mmmwr@@dﬁép@r@@y@ldeﬁﬁddélerdn,
appprlq‘léé’ % t:hg Pﬂ?&t%o@é‘aﬁ% r%oilelg t}?rgg@ LA l;sedeﬁgé‘der{&em

noi ety throu car fon1or any
Reppistrtogye pxaatpianot baitradynledhionlky hiahnde Heant e @pclinpied to, pyridin-3-

e g&g&pg&f%gmnjgpiﬁégg%ptlve exanpl es of bicyclic

eterocyc I ncl ut are not linited to,
1 thbefrmd'dydmm yeanshn30blegragdi t hi ol yI ,

i hydr o enzodi oxnyl nzodi oxol y
f%xﬁ%(g%?ﬁqugﬁaSa&'ggmgﬂﬁgﬁ?%g?u%enzo?ﬁl%ﬁaPls
appethied) msuhy baratttdnolqcﬁ]g&ndletyehrb@lwﬂlraﬁqlgrmqi HSI’tyilﬁned'lTh:&‘m
Reptresentéltwﬁ exan}p?es oF chcl¥(6(|y§k joclg ud lbtq acr:e Illoc;[ hhet @é‘c ?xgme

hete¥ oty cie
hydﬂyﬁdth}aBHWH];oxgﬂo@l mmmdtcecyﬂstetye noc yeﬂh@ 4 lngslecckymc(ptw

cyﬁLoaI g%% or a c IhC Q§teroc cl e f.used h

GBI BB SrBEYRRE & (F PEYRE L R Graty LB gent b

InoﬁﬂﬁBﬁﬁ&@ﬂgb@mh@ﬁmpamﬁmbbﬁ&&@ﬁ&kaﬁn@pWﬁmeQH&ﬁ&ghs&hympbsof
carbon atom or az N tro en. <%¢053§ta'%¢d Wi t hi n

dhe
hyd{orxy QVéTCFEg ${g]ﬂpért1bc tare stituted methyl ethers, for example,
methoxymethyl, benzyloxymethyl, 2-methoxyethoxymethyl, 2-(trimethylsilyl)-ethoxymethyl,
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Representati ve exanples of tricyclic heterocycle
i nclude, but are not limted to,
WQ2B9467%29 9, 9a- hexahydr o- | H car bazol yl , PCT/US2008/084148
5a, 6, 7, 8, 9, 9a- hexahydr odi benzo[ b, d] furanyl, and
5a, 6, 7, 8, 9, 9a- hexahydr odi benzo[ b, d] t hi enyl . The
het erocycles of this invention are optionally
bengylilasd tttpbtr@dntwlh}tl hetiahy@opyBangk etiters ailbstithted ethyls:thers, for example,
,& Fr%%?oorcre gc)l(a;/r’% ej]?yL gtger]éﬂrf 9 ngxgnr}p e qi(lmethé L‘%n Fi}utyldl?l%th%fsﬂyl and t-
but)agﬂqad@mylmar b;ang/;hcptaka |akd)b(fyzflﬁ f(h@ﬂayﬂl}&i kryethyleaé :kemy sd¢ton@iayhd
al k Icar alk arb al kyl .
ben s R S Sk TSP OS E SRR A S kg iegrabyhys and
cycledohoxys. Catiloxy adekt Wdroxmﬁnmcurxggmpahrk Wisglode@ IATY.N]. Greene and

PGt S Ud O R o567 TR EU DA A Tt

Ymkhgmgrocyclealkoxy means a heterocycle group, as

ned her ei pend d t arent nol ecu
ot BTN B G H n O ROy 68 Shps - BBt e fdr s an dkeny
grolRen RS e finh y & exabpl KsnOfE-Aepes o0y etrankioXy ethagh Yeehenyl,
%ut are not limted to, 2-pyridin-3-ylethoxy,
andPuedinol m 3- yl propoxy, and 5- pyndi n- 4- yl pentyl oxy.
Thertesm 15\6&%&6%}" Cik @ aliktlof 2INBANS dRfiNARFOC Y&l Bean@Blower
defi ned herejn, pended to the parent nol ecul ar

AyhgPet g @q@&*%@qﬁ%ﬁp%ﬁnfégﬁ toghoRi"t blcaer ey Herean oTwen

atorth 8 maﬁda@uq@{e@ckg;%@@hﬁwece@w@wdf oW @RSxyanclude, but are not limited to,
heterocyclealky as defined herein, appended to the

methoyefib OXOI ERQIY 2 PTRBT B Rptepir 6 g1t butegy bonyl group, as
defiHaedmheset Bkﬁeﬁﬁg%&tﬁtﬂkwgs EXAPPhE&SH Rhd means a strai ht or
heterocyclealkylcarbonyl i nclude, but are not |im
braqcllj %’1 ﬁé}yfl garlaen gptfpeqop?w% mpﬁg,po 4 catbon atoms. Examples of lower
alkypérp ﬁ{e%mt%ylyﬁ g&bf)ylg&%ggwtm tyl, iso-butyl, sec-butyl, and tert-butyl.
rro gy car%ony (7R) - 3-
rretmf? |te.r111 lcpxy:f alisylfhigy” rl}gag_subyzp gﬁﬂﬂsy}t@a{rb@m,@ low(:g_alkyl group, as defined
hereﬁ) 5dMBL AW esd arel%Yﬁq%QLdlﬁ%okty -k YL aak Qt%FhV IRep kG EL M
he erocyclealkylthlo neans a heterocycl eal E group,
exagBlegielflpwis alkﬁév%undudeabwmw limgged, h@ﬂ"ﬁb@erwhywpee@d fregr-butylthio,
oI Ye kOO £ L b O, RARK SSERU ALLUE, SYATRL £y
of heterocycl ea hio T nc but are not limt
groypoconinierfrapp 3> ‘ﬁ/taebmm@ ,E@mqm g wer Lyl me@ésmhup@g)pynyh
and%ﬂ% pypdin-4-y|pen£y|thio. The term _
terocycl ecarbonyl " neans a heterocycle, as defined
heﬂ&mmwmabp@nUé@mﬁmyﬁhemman@ﬁbﬂmﬁk@na$@ﬁmﬁbheﬁyandnwmma
n h term
strzqtht o(f)fLe}I)rg%lé%gl g%g ?%thkqgnég}kéBF ggn%ngig% ]?rm%q 09 &bl atIQl?
lk?heUEnwcycmEmapbbnvﬂhﬂqﬂkc@eﬁdmﬁdbh@ﬁexmmna@bendémnmoahona
mc%(t‘r?) 'é%ﬂ tglrceolno%? o%, tﬂgto)rlo%tﬁ %(yQ; g&; éllmgﬂor%'ﬁt%&'g ag; ng' as
hetTée m@yld 'llceveg hﬂ@laﬂkyl"aSa bt nélchldaéuyleasrﬂeﬁaplp}eftde dod ocdnb @
stra%ﬁt orrebéae < eétltclg%/lrel %zél)o(zgo grOXp E(?lrta?rlﬁlgg from 19 to Xgargon atoms Representative
examples of lower haloalkyl include, but are not limited to, trifluoromethyl, trichloromethyl,

dichloromethyl, fluoromethyl, and pentafluoroethyl.
The term "mercapto” means a -SH group.
The term "metcaptoalkyl” means a mercapto group, as defined herein, appended to the

parent molecular moiety through an alkyl group, as defined herein. Representative examples of
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het erocycl eoxy include, but are not limted to,
pyridm 3-yl oxy and qunolin-3-yloxy. The term
w0 b@veemscycl eoxyal kyl " neans a het erocycl eoxy BPECDUR2008684148
defi ned herein, appended to the parent nol ecul ar
noi ety through an al kyl group, as defined herein.
Represent ati ve exanpl es of heterocycl eoxyal kyl
mericzrp@dal]@bipd\hﬂﬂ:t bape moﬁnﬂtddnbibdelt@toqﬂyypdidn&ﬁercgﬁtoprypsyét hyl
an he rtggly"g oeléklt P“ & 1%(%an%1fsg he?lg!;&g 0 p Wherem the oggen atoms of the

metﬁﬁéﬂeﬁh@ﬂy d’ﬂemeuchmd ta m:a:@ad:edmblecddﬂ @eofayr IQMugmceaﬁUHcatt carbon atoms.

noq% throg% sqlfur atom F&éwesentatl%gtexa |
of H&t8iotyeret E?%PE%C RS Ule M BHAF 8RBt T MR H D! fiamino
gro@dghldﬁdef}drilﬁH 1@ac8 Ntk ch]llti[’@ bymrt3tiy probridores. Tvefetred fitrogen protectmg

"het er ocycl et hi oal k means a terocycl.et r
e e G oD e I cel
butdtaebonyl (B6OUGh- bﬁf}la@étﬁﬁlﬂ@fr%&yl asl tdp}ﬁdnﬂeﬁthlgﬂe(&eym Commonly

o fEEDSSEI LY Sxamples, of DEEROGe SR b

Gropbt i@aRfidhiheay) drd?edmdﬁgbhrﬂw&ew&ishh@%{i}w(mk {he)t erm
"hgﬁ%oxgﬁ‘neans an - group. The term "hydroxyal kyl "
" PERs MCYNE hydBoXY: group, as defined herein,

i s BRRended, ¥.o hdes P g@d’l% s, MLECH], dhicARic@pyentil t@ugehpamt
al kyl group, as defined herein, Re resentative

molgGuliFrBIoBS Giouay HPERYA AP i ddar CH PRy Feripd fm the

groﬁéﬁﬁonglytgl% OXMymbday | alkyR alk}hﬁﬁgfo%ﬂ)’ﬁﬁdiydarboaylh&g I RUMBIL IO l and
di hydroxypentyl, and 2-ethyl -4- ydroxyheptyl

<N%s%¢>?ﬁbqwld FRC A GRI BT, G GO oBr e e BeCPRT VI the

mtr(gg‘eﬁ lﬁl@m {TRHIG tﬁey%@a?t{akﬁeg e&Hn leIﬂa@Jroc@Elﬁt %t ﬁe&é’s‘éﬁt@ﬁ@élexamples of
Nzg% agalnst undesi rabl e reactions during synthetic

grrhasare EEiica §0. ePINRy e ERYLISP-GCER g gratedylamino,

pheh{l‘zﬁﬁHg Sen iR %e{ﬂ(%yllgyﬁbm@l 1R pi ;1:%&’191%?1' tuted methyl
ethers, for exanple hoxynet hy benzyl oxynet hyl ,

2 ﬁ@pwyé{%%x ylppépqﬂ]two groups , and 7, which are appended to the parent
moléculal Hoﬂz%l tlﬂchuélll Lt Mlltr))%&taw yﬁ‘%@ﬂ a@%@&bﬁhde @&gnd selected from the

t nphenyl'met hyl ; hydr opyr anyl ethers Ssubsti t ut ed
growgt qwlislst@glqéh roge@,ralkez& éary lkpl. .?ﬁpmehta@m)@amlles AR Zs

inc Cb ©'no t me A a Ia l
$d B%Midlﬁg%%é gl y&§an38{b3?§PEJgen§ E?FQMJﬁ%5% iC

ac &fha it ma sk & tradags, tvpgrovgx daphdZ, W@tchylteemeenéécépahe parent
- |
mol@G &L %ﬁe%tlhgﬂgh rrgt&h%géﬁda‘?&ﬁyﬁ%h% nre %(&1 ih& 59 Jgﬁ ts%l%&% écam the

or exa , ene cyclic cC
grogyohiigingof byvataes, aByhmmlring aykbkgl. Meprexiptipr oteples efgNZ;Z,

1ncl%! b%R%rc%o?h té?'dctlooa%QO é%thglaxd\{no ﬁe%nlgml%n angbe?zy }%It S,

oups in esl s tlon
J olﬁlfhe\ivrfnéw&@@ﬂbpnyﬂ\bmﬁaﬁfm N%Zh%@i@l)n as fih@net] éemn; :!tp@\mkd to the
sub Ikenyl her ei

parent alo@,(ular rno%ety thﬁ)(uén alcar%orgzu i defR2d Qeerfl}l nﬁqaéestentatl&re ‘examples

neans an ai ni ng
of (Naghﬁnrbahxi m;hd&banqzé est liofitell mg\emmatdfmiyll (rmtleylzatmecaybqnyl

(dmp hy%rmﬁlo)darbonyl and (ethylmethylamino)carbonyl.
The term "oxo" means a =O moiety.
The term "sulfinyl" means a -S(=0)- group.
The term "sulfonyl" means a -SO,- group.
The term "tautomer” means a proton shift from one atom of a compound to another

atom of the same compound wherein two or more structurally distinct compounds are in

17



10

15

20

25

30

and butenyl. The term" |ower al koxy" is a subset of

al koxy, as defined herein, and neans a | ower al kyl
w@emape752s defined herein, appended to the parBCL/US2008/084148

nol ecul ar noi ety through an oxygen atom as defined

herei n. Representative exanpl es of |ower al koxy

i nclude, but are not |imted to, nethoxy, ethoxy,
equﬂibmpmwyh ea’_thmlapoxy, but oxy, and tert-butoxy. The ter m

alngA t %czﬂl}/ 1rt énaé H? lr'leccs); = reg r‘g]hél aen déy !eﬁ 18 gste%:]:l P%glgﬂ tli'le exact
sub@ﬁﬂid)&p@ﬁfﬂérﬁd)ﬂ’hl rB@pioF @rmhaermﬁ fbr e;a&@&mamdﬁsma@gam@b@s tHaf

| ower al kyl are nethyl, ethyI n-propyl, iso-propyl,
conpgiry lEhﬁw3 angl % PRI i) capelotign Wlth ofstlsuberits, Hatan, 27 Tesed hecin
is m*te%]dgﬁ to 119c Tf%L,ég& Js%l?le&n th§ ctSsH teo@boddin E%Qﬁmm%ﬁs

a lower a roup, |ne erein, appen
uncgthpen. Jar exmpimhsesed 1a?¢remm7 @tlydets Iinptmglhrie a @) Fefeetotapioha 7*

R tiatjve. exap i 0 include,
recelgﬁo? a?ggﬁlg‘%wf am‘?%(ed On%zmﬁ%ﬂttel%%? © et% BE and

t erfhe bdttnymnkis of thT ecrtrien mi heowet in alhd@my bf phasnaewbl@eltceptable
saltsggster?j og grxnjtdgs (% Inﬁedeff (%ng %%EgQ?lE %% Qfgam(b%ﬁjng?lgﬁsrﬁ?ﬁg%%%F%(!fp%]?le
saltsl owves ar@ll daydvy) inamde sdtsh@mtydn,onp ropy myd a,rmémcbf bmhgtnnylﬂs of Fhenula ()
whl%}le%re Wltglo efE se(:Iro]af,: 8 5 Oc?r(r%%dﬁ%l? ucailgrtlenp sul?~I %D% for F%lnc(? X\%P}l atlgen
tlssdta bbialnkmx yncgb@kt[mnﬁml‘stvaﬂlbhﬂgldﬁd' l@ﬁﬂclly trotadorg altel@mfeqiomm and the

hke’baﬁ go%?rge%%%tle?&?tﬁl%?agyda@ FI}C—If f/o ﬁ%{ﬁshal % 6| k&x é{lve Por thelr n’ltended
uset pchl or onet hoxy, di chl or omet hoxy, fl uor orret hoxy, and
f | uor oet hox The t | ower oal kyl
DD B B RO Ryl e T ARG Er e st hihg Sogpe of
soufsd fadigin }hdg}ﬁerha reaRchad: ehai enbal gl dky hssgct’sQJlﬂ Pu@aitaad kg
from 1 to carbon atons, Representa ﬁ%e%%npl es of

animgReth (1"?%1‘1“15]513 KA e g, aﬂcﬁ%i’f AP 6? prommensurate

with AehddQAQMMRABY sisltrtRN ITOE 0@ thiye, prdﬂa&hlz@w Hmr@/cha final isolation
flu roms%gwtx and (ﬁJe taf | uoroethyl. The t
and prghication s ajtheqpisgiion qfﬁépai”é?%’y We%bffseawwnwm

withBansbl@oRiCARt 0 group, as defined herein, appended to
t he parent nol ecul ar noiety through an al k I

derieHEg Hr 1o SRR VB Hchtr-Del B Askrss o, Fectte, adifae, dinate,

citrf, AL EARIRA K¥! beh NGk WHBaar D Blsul Bk bRt damph&dtet @mphorsulfonate,
2-mercartoethyl and 3-mercartorropyl. The term

dighgoptihyhafai Sy oPrEansS aamisaer. berngHe S ARRERAPRE e

hydQtNIBEH, ﬁ&&é@o@fdetﬂ}gro%kﬁ)d ISR Qﬁ%sﬁfo%at@t(&c@%&%) hedddre
par ent nol ecul ar noi et é through two ad)acent carbon

malegte frs tharye fqnatenmieatipee. hrﬁﬂé@ﬁé@hﬂﬁ@ Yhlafgprmepiarisctinate,

perstuh%% IQ{eQﬁ‘;ﬂ%plbﬁl}té BQ%% bRAIRE Q6§58 nafNs RAARC, UrQMP, tﬁgéyhﬁh%é
undesirable reactions duri n%gsynt hetic procedures.

phomphafeeglptaratai Hqadyaticpriolretesjliggatc and undecanoate.

Basic nitrogen-containing groups can be quaternized with such agents as lower alkyl
halides, such as methyl, ethyl, propyl, and butyl chlorides, bromides and iodides; dialkyl sulfates,
such as dimethyl, diethyl, dibutyl and diamyl sulfates; long chain halides, such as decyl, lauryl,
myristyl and stearyl chlorides, bromides and iodides; arylalkyl halides, such as benzyl and
phenethyl bromides and others. Water or oil-soluble or dispersible products are thereby
obtained.

Examples of acids that can be used to form pharmaceutically acceptable acid addition
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groups are acetyl, benzoyl, benzyl, benzyl oxycarbonyl

(Cbz), fornyl, phenylsulfonyl, tertbutoxycarbonyl
W@ Bmepe7srert - but yl acetyl, trifluoroacetyl, andPCT/US2008/084148

t nphenyl met hyl (tntyl). Conmonly used nitrogen

protecting groups are disclosed in T.W G eene and

P.GM Wits, Protective Goups in Organic Synthesis,
sdﬂﬁndmkdhﬂhomgMﬂohnkvvhﬁ#@q@oﬁ@ﬂ@dIw&wmﬂmmM@cﬁlﬁaﬁmﬁcﬂﬁ&mnd
pho n%orlc a(‘tl(ﬁ and suchn(%gynlcfflds a8 do:?écqacl%wgqa 1C 3_?1%’ sgcclmc aNl% art% cltflv];]acld

par&mt addixloacsmltsa;nn hoprepared rcztzvuighn@tha tital @gbmoraatrﬁmunzchmn of

re each .i nde enderh? %’h sel.ect ed. fromth e group

comé)8lﬁn 5 otf ﬁ: VS?UcHl)})g rrgaé 2 cagéfllgylrt%lglingglﬁ );:lty surtable base,
sudﬁhsktbt)ﬂy}(d&ﬁdlﬁngakbonaé wt blcﬂ]ﬁqﬂaaﬂdf Y bharﬁﬂtdﬁy&aﬂﬁl’tdeﬁtm metal cation or

5wécar bonyl. In certain jnstances wt hﬂﬁh bl
wi RET S ARnE RGP FARERY 5 GET e i ¢ aFﬂaece‘%ﬂc%LPY&&Ceeﬁta ¢
salt@ibhadd but\whi hlifhelyto adagordtbh&a loa dikhlomemia ohak A Oyt Inheals, such

ring. Representative exanpl.es of 172 inclu
s e i PR EE T G AR R Y AT ff’fflgﬁh‘h&e‘? and
non&ﬁ@tcyalhtmglﬁﬁwlhﬁmng@nd @h&gyi@lﬁmmcﬁﬁ&@ayahaim tedA @k thelhRyonium,
r0||ny nd pi pendi n The term "NZ
tetr%%mla %ygﬁﬂqezcimew?@weép@eé&mgeetﬁﬂa@ﬁg dleglylamme

ethwlmndrmi 186 UDRer PR B ¥ ity B QG AinEY JsERNBA A F&Mad&3of base
and Z4 are each independently selected fraomthe group

addjétaﬁ slts chlhlée ylﬁiﬁéﬁa@@néﬁithagplﬁlwne déqt?,a[no]éﬁ]&qea@g,qnél}qgwnd piperazine.
Re pries@mt: @hhﬁﬁce@ﬁ@nphe@ptﬁé%ea Zitelsne Lude of Mpoaﬁd% onee
limted to, ammmo, ammo, phenyl anmo a

invegE ey \PRAAESDY 2T He 't %ﬁﬁﬁl@lﬂz iy ﬂhah%fa%lfsdww&#wﬁ%e hupmn bedy to

leav€he pARLER NHEndOPEAd el P LhepRE Bﬁmarrﬂ&ls&ﬁhﬂy%ceﬁﬁbl%t%n
through a nitrogen atom Z5 and Z6 are each

toxif giepeinde i Fifios dickee diof ot wergng Gptebnarlstinh gtet. although
C,-Bydne ?%E‘ters Ak éferr@r WsicRMF 1 Bhpblads of f&%ﬁl@ ggtnaaelp\f&)ared

exanp i ncl ude, but are not |im
accqitif o WYWP%thoéh Sy eperrsical acos@tﬁ‘qursaqwrl bFRepepdicanto
hydrdkNESAANIGAERODY b hOBAD ufd NESLAGR YR 18R m)l e;%‘%ﬁh acid and an

her 8i n, pended to the parent nol ecul ar
alkytchqbggé{h a(ac? ceghivo psehe @ﬂ‘b apvithscidiaidian e ichdpeilin acid, such as benzoic

1 R r 0 C
s EPUEREOL g, siamlen. S bNESEA poutony el e

accapeablsapiyts are(fquzgz;m_dﬁyﬂnam@mgﬁsbgn@lﬁlnga}pﬁ&arboxyhc acid groups by
reacgig# h% lcgﬁ ldm$ec 8 ant}(ltlat;hyllrgﬁe 54 T eg%;% %hdggﬁzglsmﬁlaLFQM

no et_y. e term"5u means a
exaplewithgudth mgide, ragh s>daie; SaPpengt odide. T abse can be prepared by
reacth@HE %&gfg?ungevgtﬂsa Al QLR 5}' % or[c Lo 20%n E{ﬁg;rl%)af%( 18 acid, such

comnpoun 0 anot her ’at om O e sane’ conp %r el n
as atano aod, onprtk 2gd mabatnwnadaﬂ}oxyzhcsmd rroth as(hmwwra@sl are

in %Iterhlbliohzlflrma\c/\éuacalbg zla‘c%gbtzﬁ)ﬁeha%lde as used herein, refers to non-toxic
amides of the invention derived from ammonia, primary C,-to-C, alkyl amines and secondary C;-
to-Cg dialkyl amines. In the case of secondary amines, the amine can also be in the form of a 5-
or 6-membered heterocycle containing one nitrogen atom. Amides derived from ammonia, C,-
to-C, alkyl primary amides and C;-to-C, dialkyl secondary amides are preferred. Amides of the
compounds of formula (I) can be prepared according to conventional methods.

Pharmaceutically acceptable amides can be prepared from compounds containing primatry or

secondary amine groups by reacting the compound that contains the amino group with an alkyl
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Al t hough typically it may b e recogni zed that an

asterisk is used to indicate that the exact subunit
W@ wpoeiste on of a receptor is uncertain, for eREHIPEW08/084148

3b4* indicates a receptor that contains the oc3 and b4

proteins in conbination wth other subunits, the term

oc7 as used herein is intended to include receptors
anhydhrge @iryh adHydridex aght habdeh arvirdy! bdripobi the cme of @nipotikls certhiaing
carboxgllc aalg grro::%gsl s né)r‘ll:larma eu%f%ﬂ %dcepgsble ft*s? rrssar% P}r&parefgfc om compounds
conta@drgphotaghoxyitriacid gdﬁp@b;ereacung\ﬁa Romptmtrﬂlvmhﬂigseatuch easitthylamine,

oc7 subunit he i.nv. j.on .ca

ol RN B el S SRR PHRR R b 4BERlsoe S8

amiSg Hikyluest gbsSexa@ple anthdeahdeting ed tylaoinel pipsgari Tharalso can be

preRiPdP sty finiomioons Ror ques e & SGRREReronE TobSingpgic acd
suclanthcatriade Sor@&ﬁdlaaﬂ]éﬁw nosylefbdxgliicnmdid auc(h| ay beddozhcidBder

thin the sco sound me udgnent, suitable
deh%d?méé% P8 b A \Rf“? P SEpE 2 ?(3 ésbreé PO AL QR 2
conlpoWRT ofahd 1|i’(9&r1$10id\/lnt tRO Erm Wi 6 YBarkn@dth €dall accdplidbict jabd rGd),
aILgﬁglc r onse, _and tﬂf li ke, are compensurate with
Shab %r BHEFY P TRIPIG RIPTTHS” AN BTG & PECHIETED Fegresents

thoste"fo%bd‘rugs R BRABEPHERs of R & ERGE WhiGald, Yitas geptakl o saalimedical
refers to those salts which are, within the scope o f

udggsih dUiteliferale rragREntt i PEh s prdlop e woRTarout

und\ﬂ& tRicth @ritali &S WRSiOrch pdAUTRAShAREL, EAWRENs @ WIS rws&ﬁg}ét
undue tOXICKéy irritation, allergic response, and_the

benpfjrysk rafiggangrgebmfrsiiatiriatadediven BHoTagS P entiehenibe Fapidly
trankfosKed Abib Qo a-lp-ﬂ%nt%@ln&)§u&im f&ﬁluﬁr(gp@f @égm:laﬁ §y‘ ﬁyHrder kfidood. A
the final isolation and purlflcatlon of the compounds
thoré’flg}t fevrtrentesdcbr Ts Bisaedred ¥- Bglar dacyangs Hord éhvﬁafs e
SysttMOGE, .1@ Bf i e g s?&;pmm S, 9@&@&%@3 R%%ﬁ’cr 88 SMbARLIMBe
aci d dition salts include, but are not Iimted to,
Car@%ma@rég Dstigp Apesrican imancertica idsosiion wslPsrepmpe Press (1987).
beﬂ%@%&%mmﬁﬁﬂﬁ@&ﬁﬁ%kEﬂﬁékﬁum9m§kh&ﬁkﬁmoQ&E%ﬁﬁ&@h&nmﬂw
canphor at e, orsul fonate I gluconate, funarate
syniyksjce po@h@gcblmw &1 Hirsrnsfoinfagipe to doeppoard af &rmilaxknoat e,
fumarate, hydrochl oride, hydrobrom de, hydroi odi de,
2- hydr oxyet hansul fonate (| sethionate), |actate,
mal@wt?ﬂeﬂdf wetearégul f onat e, nicotinate,
Qggﬂ t ' panoat e, pectinate,
per su Pg?%?E q#&ﬁg d%%%?%%%?%g'gicrate pi val at e,
propi onate, succinate, tartrate, af?hi ocyanate,
phosphat e, gl utamate, #anate / >-t ol uenesul f onat e
and undecanoate. Basi rogen containing groups can
b e quaternized wi t such agents as Iﬁmer al kyl
hal i des, such as nethyl, ethyl, propyl, and butyl
chinsre gﬁﬁculﬁl'yod&r%ﬁncﬁmﬂ fdrﬁldja(dﬁﬁan 1dc't1&ie|,(bﬂt afelof BhRS], to,

such, a th ieth i buty d di anyl .
comppce relq %mﬁ@ﬁ aigﬂ fhﬁ& a%g n 1Sslufefr?r feria ev%yffeﬁ SRfppunds exist
wherein R* is H or methyl, Ais N; Lis O;and nis 2.

More particulatly, in compounds of formula (I), Ar' is selected from:
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nyristyl and stearyl chlorides, brom des and i odi des;
aryl al kyl halides, such as benzyl and phenet hyl
whe@aersso and ot hers. Water or oil-sol ubl e or PCT/US2008/084148
di spersi bl e products are thereby obtai ned. Exanpl es of
acids that can b e used to form pharnmaceutically
acceptabl e acid additionsalts include such inorganic

ﬁacnés aBZhygroch#orHé a0k , hydrobr c aCIdR o
phurr cid a hosp \organl \
R C% atr ch— Y s

C|tr|c acid. Basic add|t|on salts can be prepared tn

|ﬂ@ dur ng%thef¥|n |so on and%purlflcaRPon of o
ound t he entr fg fig agzagggxyrggji
RCO au& Rba chr!

t e hydroxi de, carbonate or bi carbonate of a
fphaﬁnaceutlcalIy@acq@ptable jretal cation or weth oy
ni a n orggnic pr , seuegaary orziertlaN
% /A %@%ﬁﬁweq;zggﬂww ka@ hts d@r §§f
£ not limted toy, catlon§ based %p aIkaI| netals &
a kallne Barth metals, suc

as lithium so
otRssi B «gal Ci mnagnesrunl and um n Its and
l'i ke, and nonyo |c u _%ﬁonla an anrj?‘
% @1'\5 ons‘% 'EI ud' Yo d tet' hyl aHmaHr urrfi

tetraeth Iannnnlun1 nethylantne di met hyl am ne,
rr%eth? e, ®pephyl anyng, di ethyham n& gt hyl 2

t he I/R \f epregent at iy gani ¢/ aki nes, /
% se ul 2 theFforSBfatloné‘ré‘&\ase%‘rg Ition Slts 8
ﬁanqkudeRet Iene ne ethanolanne% di etshanol a

perid /Iﬁﬂ N? termk{pharnageﬂ ic%ﬁ?&ﬂ
eNest ar Efers’i ,g O complguhds f e

tept
%ventlon ' hat hyjiolyze tR5VIVO aﬂg includg tdhase s
t%at breaR down r dily in the human body to | eave the
parent conpound or a salt thereof. Exanples of
nace tie @accept abl non toxic.esters f t he
RO R e SR By Bt DR A &yl S
alkeﬁyipdlkbay kikbakber, Sko@hlk;h],&l]@hycﬁ])oﬂl}& aﬂ@éynajnbydlkoe&hEds@l alig,

d. E f th f
s b B el RoRer B UG CORVererORAY G RagLe: a6
hydmaarmeewap@ahw rRicgRRY ADIRER ASIRER BILGIRAMNIDR,) APRE MEREK ) carbony],

h Xy groups by reaction of the conpound t hat
”ﬁéghgaﬁﬁ%nqhe hydroxy group with acid and an

al K%? |1§e&fj}b1ﬁ86{3|ehd‘€lnﬂ§€éeﬁcte($ B6h @arog&f;tdyg ala@] aetg alflsuMobf; an(cjl
acid and an aryl car i C aci as benzoi c aci
| n HeAR %ﬁ§€mgt%’ %ﬁﬁﬁé‘%%ﬁ?ﬁfﬁ%ﬁ 55 FESBH ¢ aci d

10 gr ougs 211tlaggnph@{rmaceutlcally acceptable esters are
prepared from conpounds containing the carboxylic acid
groups by reacting the Bnpound mrth base, such as
t pet hyl am ne, and a ha%ln al kyl tpfilate, for
exanple, with nethyk @He g%f i odi de,
cycl opentyl i odide. They also can be prepared by
r eaddst pgtiduvely aberipotmicn Wchhesalbutmtod JimBadcdd, @sapounds of formula (I)
hydrochloric acid, Qarboxyllc acid, such

Wm%%néé% i@ &%Pﬁmegﬁ*@“qﬁﬂé%. ﬁd an aryl car boxyl i c

acid, such as benzoic aci dN—N

3 S%f\ |

15 Compounds of formula (I) contain Ar” that is
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The term "pharmaceutically acceptable am de,"” as used

herein, refers to non-toxic am des of the invention
wa@letowerd7d r om ammoni a, primary Cl-1x -C6 al kyl P@rmsmes/084148

and secondary Cl- to-C 6 dialkyl amnes. In the case

of secondary ami nes, the amne can also be in the form

of a 5- or 6- nenbered het erocycl e containing one

ni trogen ajom dé§ depfved frgn1annnn|a - to Cc3

yakk ? p‘rnazy Y <
es arse pTefé. .jgg @néjg%%ﬁih SN oF )—RB
fo%nula.(l% can epare ageor of Lt 0 “€on entlﬁndﬁ
nmetihods. Rharnacewtlcally aﬂceptabI@)anldeswpan D&,

pr epargd f n1conpou§;§ contalnlng @rlnary or
§§h dary sgr o b orea Nt e aqund t hat
Lau%swihg a L wnmh a wlan de aryl
anh Ni de, aéyINhall &7’ oY aroy‘121 al i de”~4M N he case
of(e@npounds ¢ont ai ni ngxcar boxyl x¢ actd grgups, the
phanmmceyt] gal Ly. acoent abl e estersoare prepares b omy. .,
conpounds “cont ai ni'ng tHetcarbvoxy i ¢ aéi'd groups *by
7’ dreach 1nﬂgaehditeltlgz ﬁu&’pgdmd cwbbrln whase, thethebnasom is optionally substituted

dr at i
vidh S A o AP pe T PR St B A B By b <. and
5 OR@nﬂl@l@;& IammandchM@leIamre for exanple, with

t hyl et.h nm ne, eridme They al so can be
o ab AP Sy b Bt S B R S et o TSR s
alkeﬁjzl] eﬂl&dﬁ;y clkagiattoankanalall kydoeanrddoxy laikox@aaind, Steehulsnyl, alkyl,

C nd an aryl carboxylic i d
RIS P ol ey ittt rig e ey i s
hal oM 1NhA®) Imﬁugearhyato&y asdddrel, miRkepts, Qﬁ@g&h&dl@ﬁy,cﬁmR
cont ai n conpound of the inyention in the formo . .
10 <N3ﬁ%%%%a@@& PEEPTY RSB pranl-e Hrdtiy e Progt fhat when R or R
is hyc@&@rtﬁa&@f&po@lainlgyauaﬁl&emramo%e@rRodt Ug ' ROR, Rpﬁmlm U@k caclalS
used herein, represents those ro rugs_of
indpersBlingscied TPREhs HOWhImHHERT BYiTeEcR aﬂ%“mlna}lfﬂf%or%ope

is scdcred GUROhARGEC Ayl gmemkyl Sad ;@Qkﬁ PRFerid@ Borhfbub@iiract

with the ti ssues of humans and 1 ower ani mals w t hout

disciprefliehardx Reip byfrogep of tlatli Bisterakin BrigHormedisbnse, and t he

15 I Kefe CRNMIBRDSMABLR dclbledavh&asarabl e benefit/ri sk
rati o, and effectlve for their intended use. Prodrugs
of the invention beRbapldLth andf ormed in vivo to

a parent conpound mul a (I exanpl e, by
hydrolysis in bl oog. d@oug B2 L sion is provided
in T. H guchi and VZ St ProZdr as Novel

Del i very Systens, V. 14 of the A C Synposi um
Series, and in Edwar& B. Roche, edV: Bioreversible

Carrlers 21 Do J ;AMerican g, ceutica 2.
AsSOETH |0% angJg érgé%gﬁ’ P 88R1'1Y: egg%hgﬂfﬁegﬁ¥%%ﬁArm
the aoht@apl fatrega ihar maceuti cal ly active conpounds either

ch cal L.y synthesized or formed by in vivo o .
b1 St E RO R o8 B UREaT S ol e ysherein A is i R
20 is nlcORPDWOs: ©0; AfB | nventi on Conpounds of the invention
have the formula (T): N=N
I\
j{(s)\;\ and
Ar*is
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More particularly, conmpounds of fornula (1) can
i nclude, but are not |limted to, conpounds wherein R

wo goobtogrs7al kyl, Ais N, and n is 1 or 2. Cert aPCI/US2008/084148
preferred conpounds exist wherein Rz is Hor nethyl, A
isN Lis G and nis 2. Mre particularly, in
conpounds of fornmula (1), Arl is selected fromR3 R2 /
L/'y - - - N - - N-W¢V - R RR R R5R R5R5
and R 5 Wierein Rl, R2,» R4 are independently
sel ect ed fron1hydrogen,gﬁéifz}a%yloxy, al kenyl ,
al koxy, al koxyal koxy, alldxy | Kyl alkoxycarbonyl,

al koxyi m no, alkoxysulfonyl RaIkyI al kyl sul f onyl ,
al kynyl , am no, carboxy, yano fornyl haloalkoxy,

hal(? %pk¥1lj]ds ﬁat&% an)c}!%g h&ﬁéﬁn h %&?&ﬁ]&rﬁ but (1 t?( those specified

in tl(el‘ngEblEﬁ)‘rbﬂn:y\h;se @Bdﬁ((aNRlaRiE)l&dh frodwyihte, 2R8 often 163&@5’515 an afﬁmty for,

I.ndependent | t rom hy e al k d
oGPGO Ry Tc TG kRGN ke Sachts e tisadpy: o e
invdnyl ot ©geffio l‘forahé(tyéatmcm’c ofpeythaar romuAChRBh&liated diseases or

ﬁartlcularly, Arl is Most particularly, the invention
conifigtudes, but is not limted to, conpounds of fornula

(1 )Spwhﬁ@hrﬁplé‘s (i)fS:OINPOLRldE Gschll 6dr tieeddaythent br préve@iomotloS nAChR-

e£ 1|s NQCM@Q offmnwa(l)comaH1N2
m %ﬁi TRV 5P CT% ‘“GQF?t“@“?I?X||) wherein X is
Se|28[@t1@}18 Meamsg E@b@yd&gpz ClOASH- SIyloﬁ% sqﬁHCﬁldo‘Bg ygm;ﬁazo[ﬂ( R
21, 72 Z4 and_/Z5 are_each I endent |y

N GG SleEEs BoR o kPRt RoReH OB

opta enBl-§ Wcaibs biabldf @3, M]tol&amwka@ta@m 3sehiechrd

fron1the group consi stin hal ogen, al kyl,

e R b b S R OB A

R7 AL 13@&14 y%)rzd@%p@lefmﬂyys %bleﬁt(ﬁﬂz flb@m-§ hexghounc;
consi sti ng

é en, al kenyl , alkox al koxyal koxy,
al @dﬁﬁ%ﬂomn 58 rﬁ&@f@aiﬂrrﬁ%ththﬁ a%l%k&&%?rﬂﬂﬁftan 3-yloxy]thiazole;
al kg ?BY%E{ thBFlllen @fw&y L(md@é K})é!h?l&g QQHWCIO 3. 2 1]octan-3- yloxy]thlazole
aIk car bony 5% | sul fonyl , ,._carbox
Brogyneth a%mdrelo&w ZMdﬁﬁrrkﬁﬂwl 8!‘?54111??019[;}&1&% 3-
ﬂm? gﬁgﬁy hydroxyalkyl mercapto, ntro, thioal koxy, -NR

g* (NR Rral ky gNR R ) al kox (NR R‘kﬁ rbonyl,
TR S ARIE S 7 B8-S SIS AAL:S S A

ﬁoﬁggggﬁg the corresponding tautonmers are allowed. R,

Rc, Rd, Re, Rf, and Rg are each
(exo) 8-Methyl-8-azabicyclo[3.2.1]octan-3-yloxy|-5-(1H-indol-5-y1)-thiazole;

l
-[(ex0)-8-Methyl-8-azabicyclo[3.2.1]octan-3-yloxy|-5-(1H-indol-6-y])-thiazole;
-[(ex0)-8-Methyl-8-azabicyclo[3.2.1]octan-3-yloxy|-5-phenyl-thiazole;
-[(ex0)-8-Methyl-8-azabicyclo[3.2.1]octan-3-yloxy|-5-(pyridin-3-yl)-thiazole;
-[(endn)-8-Methyl-8-azabicyclo[3.2.1]octan-3-yloxy|-5-phenyl-1,3,4- thiadiazole;
-(1H-Indol-5-y1)-5-[(¢#ds)-8-methyl-8-azabicyclo[3.2.1]octan-3-yloxy]-1,3,4-thiadiazole;
2-(Benzofuran-5-yl)-5-[(ends)-8-methyl-8-azabicyclo[3.2.1]octan-3-yloxy)-1,3,4-
thiadiazole;

2-(Benzo[4|thiophen-5-y1)-5-[(ende)-8-methyl-8-azabicyclo[3.2. 1Joctan-3-yloxy]-1,3,4-
thiadiazole;

2-(3-Fluorophenyl)-5-[(endo)-8-methyl-8-azabicyclo[3.2.1]octan-3-yloxy]-1,3,4-thiadiazole;

2-[(endo)-8-Methyl-8-azabicyclo[3.2.1]octan-3-yloxy|-5-#-tolyl-1,3,4-thiadiazole;
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i ndependently selected fromthe group consisting of

hydr ogen and al kyl, al kyl carbonyl. R2 is selected from
whyapoesm al kyl, cycl oal kyl al kyl , and aryl al kpdT/US2008/084148

Preferred conmpounds are disclosed wherein Ris

hydrogen or alkyl. Preferably, Ris H or nethyl.

Preferred conpounds are disclosed, wherein Ar is

(i i&mfIQOWQheaneK@Hmfﬁ ZkethyZ@-p72B8ycld42.1]Rbtan- R@loay]d,mthaad'ezole

as 2p @— 32 She%{yl %Tngo?—?irﬁ yrl gﬁgﬁa%ec];c %l|? ? 1Koc@r i oxylt 1h§ 4-thiadiazole;

| n@e(rnHrIﬁdlolrée;Il)ai B dd- &n&d{m&unﬁsyqbrﬁ[zu 1 (b}omaha y(olx§ -whetheidizole;
Ais h

s DS B St bRty IPHE P RS P ol
I nct Gd]yli\tg)pbﬂtyl)ﬁq(emfo) rivteegll-&- &ablb@w B jeahd-3-gldxi]n,3tdhdiadiazole;

o 2B RO P poLeaes R ar T "@T’szoﬁ9ctw\a4ﬁ§y,>-w,4-

thlaal;d)ldmre particularly oc7 nAChRs. As oc7 nAChRs

e Qe or | DB USAE B G A R: s Bt 10

thladﬂaﬁﬁases or conditions. Specific exarrpl es of corrpounds

pye B VRS RN A E BB AR SR S

yloxipt 3 hmdipdie! o
2-[( e"rfO- - | - 8- a2abi cycl o% 1] oct an- 3- y] -

5- (21—(4 %61]0 Asﬂliﬂrﬁphleml)a%&qﬂ@) 8?116thyt— —az;1b1cyclo[3 2.1]octan- —yloxy) 1,3,4-
thiadi@)ol8- Met hyl - 8 a2abi cycl o[ 3. 2. 1] oct an- 3-yl oxy] - 5- pheny

| -t hi azol e; gaendog 8 Methyl 8 .

az Ay RTwr AP ber id [ oRg )y s-paiecaR Blgame-3-vloxyl-1.3.4-
thialiy Rz Ol €;

5- (I A ndol - ;1 [ ("W) - 8-net hyl -8-azabic cIo[321]

octZlf ﬁéﬂ@m&s&%ﬁ}lﬂ s Horstort- nsiﬂ(Yl ﬁﬂwﬁb‘rmﬁ yillpctpn- %(Y@Ky 13,4
thiadizfdret hyl - 8- azabi cycl of 3. 2. 1] oct an- 3-yl oxy] thi azol e;

5- ( Benzof ur an- 5- g )-2-[(<?"

474

) - FetrpprRg L A é@r&neﬁ[ﬂyl B-arpisedlelA2 logheiy|ahr axbihidiazole;
(zﬁ(ﬁfﬁﬂyhiﬂ%yl)t @g&%‘%@n gE/ 'ss)azg%lcyll& 3.2.1]octan-3-yloxy]-1,3,4-thiadiazole;

- 8-aza ]}) oct an- 3-yl oxy]t hi'azol e;
5- @2(%@?@@!1%%&@%% W&Hm icyglofd 3. Llgctir( §-Vigysd-8 Srethiagiprole;
and- 8-azabicycl o[ 3. 2. 1] oct an-3- yl oxy]) thiazole;
5-(Di benzo [ , |thiophen-2-yl)-2-[(
' S5)N-enfptBhyithE-Baazaiyiyely BI20[ B a2 3tlloT pleanyl3L3,4-thiadiazol-2-amine;

or pharmaceutically acceptable salts, esters, amides, and prodrugs thereof.

Compound names are assigned by using AUTONOM naming software, which is provided
by MDL Information Systems GmbH (formetly known as Beilstein Informationssysteme) of
Frankfurt, Germany, and is part of the CHEMDRAW® ULTRA v. 6.0.2 softwate suite
(Cambridge Soft. Cambridge, MA).

Compounds of the invention can exist as stereoisomers wherein asymmetric or chiral
centers are present. These stereoisomers are “R” or “S” depending on the configuration of
substituents around the chiral element. The terms “R” and “S” used herein are configurations as
defined in IUPAC 1974 Recommendations for Section B, Fundamental Stereochemistry, Pure
Appl. Chem., 1976, 45: 13-30. The attachment of L to the azabicyclic alkane may be considered
to encompass both the endo and exo geometries. The invention contemplates various

stereoisomers and mixtures thereof and is specifically included within the scope of this
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yl oxy] thiazole; 2-[(f
) - 8- Met hyl - 8-azabi cycl o[ 3. 2. 1] oct an- 3-yl oxy] -5- (1 H ndo

wo 289967574 hi azol e; PCT/US2008/084148
2-[ (f ?x0) - 8- Met hyl - 8-azabi cycl o[ 3. 2. 1] oct an- 3-yl oxy] -5
-(I'Hindol -6-yl)-thiazole; 2-[(?
) - 8- Met hyl - 8- azabi cycl o

invgnBo12. Sl@ramtm{ﬁnglﬁ@ﬁy@n@mh@n@ Hiagtbre@uat, end Qlix[u(rf:s of enantiomers

or C%%%%F%%E@{g &ﬂd%% Uéla S*9 €C¥ 3O)f %%n]i Out%hsa g %venUXJl cdn b(6pp¥c31321rf:g1
synthz@hllycfyah Onﬁrﬁrn&cﬂ.]}mﬁlahle Stating xga}enﬁs ﬁiaechlta1rﬂa,s§3pﬁetnc ot chiral

| | H | ndol
cen R B PR Rl G st e o Mg s R b pr s 9 bwe
otdiglh@ Zlol &y, thQar( BErzcohethady-db +a4blp e dr fré &e&phﬁed by (1) attachment of a

le%uﬁ‘?f %fgﬁggrg}éplgrs tga a%grﬁgd O%)’t3 Sﬁ%%lf) %??t eﬁas)uynél [1%%?{8 8? dléstereomers
by rog}sillzadhraz abﬂoﬁfﬁfdgﬂ[oﬁy @dichootsalbcuigh 0Ky} oiclyure product rom

t hi.adi azol 3- FI n 5- " .
the gl Wﬁacdé%l(a %Of %ﬂ?ﬁﬂe %#g@,l oX 9§y Tethpok p
Pra@ﬂﬂﬂ@zlrﬁ:, c&nﬁs&@" )Sﬂﬁedﬁ‘@ﬁqmde%SL&Zg&bh(Syﬁrht@c & Technical, Essex CM20

% 111 yl -1 3, 4- t hi adi azo|

2JE2E1(83E‘H Uor) g]ﬁﬁ‘éﬁiﬂa5a“8 '? e )m%ufﬁef AyicalsPUyBrEYEID 1? 3.2.
chrdrh R6r@MicGolh@X W} (35 kaciofal tdiyadiliazioh Gethods.

2- ( 3- Chl or ophenyl ; 5-[(e""0) - 8-net hyl - 8-azabi cycl o[ 3.2

. 1] oct an- 3-yl oxy] -1, 3, 4-t hi adi a2ol e;
2 WMOJZJWQL@D&WQI&O)@%L&@[ z‘[?e)lm@m%t hyl - 8- azabi q
_1[321]octan3 1o 3, 4-thi adi azol e;
Trrsrans gxappfitiglin [ﬂ(eé%qnaff 215 PRECTRFF 1182 $h Bt WY EIPEE & the

reagegts arid Q&AM Be Y AdfWikabteoShd wh ik AL %R }bgng etfected. The described

2- (3-Cyanophenyl )-5-[(e" )-8-nethyl -8-azabi cycl o[ 3.2
tranpﬁogéztttgﬁa Iggyyqeg,l%lsyz]qulfgmg thewirdsgp e p;@thetlc steps ot sclecting one
part?cu(al?’pr-gEésg lHahooRt R erdthidr @ obkind desired compound of the invention,

) - hyl - 8-azabi cycl o [3. 2. 1] octan-3-yl oxy)-1 , 3, 4-
depgq@rgmng@q:,ﬁugcﬂonahty present on the molecule.

2. (b Cok QuOBRENNL ol () B AR B5PAH IRID v AzRBLEYROL 3

2.1]octan-3-yloxy)-1,3,4- thiadiazol e;

ster@cb@métmﬁ Fhmmonﬁteﬁ’ylllﬁ)m@ls Hlﬁ@@qndgi pF Jlugrafigrposes only.

?0) - 8- et hyl - 8- azabi cycl o[ 3. 2. 1] oct an- 3- yl oxy]

-1, 3,4-thiadiazole; 2-(

3- Chl or o- 4-f 1 uor ophenyl ) -38hdnfddT/) - 8- met hyl - 8- azabi cycl

o[ 3. 2. 1] octan- 3-yl oxy) -1, 3, 4- thiadiazol e;

2-(4-(Trifluoromet hyl)phenyl) 5-[(CT

fc)-8-nethyl -8-azabi cycl o[ 3. 2. 1] oct an- 3-yl oxy )I 3, 4-

t hi adi azol e; MesSnSnMes or

2- (4- Met hoxypheny! ) 5- [(endo) 8- net %PE%B%@ cycl of 3.

2 an7 3-yLwxy] - - thiadi azole; @
W 1/ Z 4 —»CUI v/_y Ar*—M
RZ Z\X/Z Cs,CO5 N 7\ 7t

@
(1) @) @ X
Me3ShSnMej or
Y=l, Br, Cl (R"‘O)%E)—B(OR"‘)Q

Pd o 3 _M 0 2
4 3 _Ar
S T e, T
Rz'N Z\ Z Pq ,-N 71 74
X R \X/

(5) (8)

Ar2—halo

Pd

Compounds of formula (8), wherein Ar® are as defined in formula (I), can be prepared as

described in Scheme 1. Compounds of formula (1) when treated with a compound of formula
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2- (3- Ami nophenyl ) -5-[(
) - 8-net hyl - 8-azabi cycl o] 3. 2. 1] oct an- 3-yl oxy] -1,
W@ 20bopbiiszdi azol e; PCT/US2008/084148
2- (4- Et hyl phenyl )-5-[ (OT") - 8- net hyl - 8-azabi cycl 0[ 3. 2. 1
] octan-3-yl oxy] -1, 3, 4-thi adi azol e;
2- (4- Acetyl phenyl ) -5-[ (<?"
Q)ym8£MQihy$%£nawébch@bg@BYZﬂihmdtamkadyboxykkhnBm4m$hkfof

zol e; o
Culaﬁj{(jel ?henar%hro 1TC ang 11} 2 o ve%/P sthl%/%sr az orin?%lc‘to C%ol[lene at 110 °C
as dpdeelbaaiec €ug. |heaL R@@Zak; e?ﬁppanbide ceapdumds ﬁ'stbemeta, 3ﬁrﬂ:(ﬁﬁ&unm

o P SRR g SRR PATER 8L, SRS, B 45108,

amﬂﬁﬁmmﬁmmbbm&ﬁyﬁbﬁﬂﬂmﬁhmih@ﬁdﬁﬂbﬁkwaﬁawm9aﬁwﬁeghsbkﬂbrmﬂ,

LS el o T T o i
Pd Pmnmdmg@p@dfdz(db@qﬁbhﬂdge corhﬂ@@ond(ﬁ@mw Bd@)nﬁfaaﬂ hésters of
t
fortyy Pt B o Bl el BF G GPBTBEs Bhior iy hen reated with

confpoBiiR QI SO $6) Ak eercifRAL QY an'281 ot BREDEHIRGg aRd Ilzﬂkﬁls brormde
configuration of substituents around the ch

chl gl i I e e oRe Pﬁh@mgﬁalﬁ%@aﬂh@r ‘é%tﬁomted to, Pd(OA),,

PA@QPHH,)g WA gtPhQ N Pd@( e, PAgEhal Nvill PRAMe l;grzﬁounds of formula (8).

Recommendat i ons_for Sectjon E, Fundanent
Altatgagy @ CPERT@ET 9F fomeiiaOnshin treetse it hi@?@thylilsm of g digppranc

conthiihe@bh PRI o fulali4f Quch hebidg@RloeyShib&roahikaNe May be

consi dered to enconpass both the endo and exo

bis(ggers it ipidderonTiight AFEHES Yt PEGH-Ehfat B¥ OV 1 ggyotn or

orgaHoB680k SQMRES:s @&qalmngwﬁ&%namf@%@m wihre®REEHs b ibeadik Y
i ncluded within the scope of t hi si nventi on.

hetogpagyl apd whigr 81 i met-(de: @n&ﬁ@ﬁdwe@%ﬁwdwfégwae(&f@@ treated

mﬂammipoasw&e@m%a enanhd 19&@5&: oqrr guaaéh%@ {u%h as, but not limited
I ndi vi dual stereoi soners of ggoun S O t e |nvent|on

to, R Ape HfbiAhed Pé@?ﬁb%el’d@é@ﬂp@ e dieTitec campgund of formula
@)avallable starting materials that contain asymetric
or chiral centers or by preparation of racemc
m xtures followed by resolution well-known to those of
ordinary skill in the artg,These nmethods of resol ution
are exenplified by (1) attachnent of a m xture of
enantioners to a chiral auxiliary, %%ﬁﬁ?%%lon of the
resulting m xture of dlastereoners

recry§5 Il Won or ch y aﬁa)épt)z l\

I atlon Eﬂ'i reduepatr <E>}
|ary as escrled Furwrs 'ﬁkhnhhfﬁtﬁ h;=J

an@b)Tat chel I10) " Vogel ' s Teptt)book of Practi cal Orgelrzm

Chem stry", 5th edition (1989), L gnan Scienti f
Techni cal=CE&slex CVRO 2JE, Engl ard, (2) dlregﬁ
separation of the m xture of optirPgal antlonEﬁ

recrystallization nethods. Methodsfor par i A
Conmpounds of the Invention The reacﬁfon exeﬁblffﬁed
in the schenes are perfornmed in a sol vent approprlate
to the

Compounds of formula (13), wherein Ar' is a nitrogen-containing heteroaryl, for

chiral chromat ographi c col unms or (3)r%£§2@

example, imidazoles, oxazoles, thiazoles, oxadiazoles, thiadiazoles and triazoles; and Ar” is as
defined in formula (I), can be prepared as shown in Scheme 2. Compounds of formula (9),

wherein R” is as previously defined and K represents the potassium, which are prepared by
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reagents and materials used and suitable for the
transformati ons being effected. The descri bed
W e@p®6Traat i ons may require nodi fying the or deeT/08200$1684148
synthetic steps or selecting one particular process
schenme over another in order to obtain a desired
conpound of the invention, depending on the
treaﬁmgﬂgﬁiaxyia;bhttaiynng hetsextcley n_f thhnéarrfmirremmel pofhgumedrhiodsxide in
oI ShREG. L N CRD, SN Abluiengl ¥ 3L Q. GRR0LL QTS
contaﬁnﬂgl’ttoeipd@dis boforinblh ()5t Tt ¢qu>opmﬂsﬂxﬁ§emuhm9)whe$ﬁh:&£‘fbwﬂth

coméagmacg 1_of errgJGPa ﬁl%? 0 oun 1? Eromé)a%}]‘cgg o o@% ar ésgs lglgrrlllo ch?oro 1odo

ot fdé sad j' Jedhd I]ﬁarSﬁlHQﬁEdellﬂy Efdﬁp@kiﬂﬁﬁ)r (ﬂftrofgét’( sufua ar(dl@xygdﬁemch as,
at.e far nul )
bu BT RRT P BRE O R gpe ns b d e by g sPmpgends
of fo@elilder). Whemélspﬂrrésemp@mai ofGdtruld (1 10w phreftasd hﬁl@ddnﬂ@ts When
,.and Cs2C8 in a h as, .but not limted t

Yt %ﬁ%‘é%’?’é’ GEPYYE 6 Oggua@éw B2t CHW@\L&CX&E@{}W l%tsﬁdl horane

cona?fﬁqg c@ﬁ@wrdi&)fcf@mwm)ds t@fprésefidaak élpﬂlaalum@@tmpﬁ ldﬂ.ﬂﬁ:hl%f to the
E?ﬁ 3 \é@entreae w th hex msth (gltln or c

ProgsAyg et ls?ﬁrlaﬁ DA '8F I BRI Sa auag(l o, Cggpoun So

forril$ (1R) @@%I@&Qb&pb@{d@ Bf Rkmblh &) Gahe pﬁasﬂnaa &)aqﬂabm&mmtalyst such
wherein Rm s he presence

s, o i et P e e o 2 R g Ty P e ot e
corr%@(n@%%}” fotaul£AdS R EPRINZ, LBt R)ot forPAE (21 dmppi Breated with

d2( dba) 3 prOV|de the corresponding tin_ or baoroni
OrZESPANEE CEPEINFOF Y MFIcopBIning REPaTHs Rf fosmulsey) (aﬁ/ésscrgbed in
Sch@ﬁe T B %@e@enc@fmﬂm sztzﬂ;s@ rsﬁ@l'll A& &J@%Ot‘ﬂﬂ@t@d td, @@@Q)z,

nmpounds of (6), wherein Ar2 is an aryl
PdQ%PPrbée @é@’d’bw Piﬂ@p{épﬁ.{h Edﬁ%hab Hrevidsragivrgence| @qnv%laeﬂi‘)or
iodide, in the presence of a palladiumcatal yst, such
as, but not limted to, Pd(OAcE 2, Pdd 2(PPh3) 2,
Pd(PPh 3)4, Pdd 2(dppf), a)3, will provide
corrpound,@ of formula (8). AI ternatively, conpounds of

O8 ( Yntreated he @mthyldltln or a
rane ornul a (4)Af‘S‘E{bh as
szl s(pmacol R o) d| bor on a’n | s Péchol at o) dflon, in

t h® presenc®d) of a pall adi um(lﬁat al yst provi/de a
organottn or organager®dNegoraci d/ est € cohtFdi ni ng
conmpounds Bofc! f or nuReD) B)?E)(QR rein Ar is bi cyclic
heteroaryl and whereii"Mis ~Sn-(M) 3 or 2.
y O (OQFQ Ar2
)

Conpounds of fornul™@ (7@’ ﬁ-t—r/de,aMed ith @fﬁm‘w@ _
of formula (3) in the_p¥ nczQ/ ort a paﬁé—:i-a N z( gk
catal yst, such as, but not |jnm*ted to, Pd(OAc) 2g X
PdQ 2( PPh3) 2, Pd(PPh 3)4, P& 2(dppf), Pd2(dba) 3,

Pr oMicHaidlC mQAgs @ffothQUB) BayIeheifBred as outlined in Scheme 3.

Compounds of formula (1) when treated with a compound of formula (14), wherein X is oxygen,
sulfur or nitrogen; 7', 77 and 7' is nitrogen or carbon, Y is bromo, chloro, iodo or is Af?in the
presence of, but not limited to, diethyl azodicarboxylate or diisopropyl azodicarboxylate and a
phosphine, such as triphenylphosphine, provide compounds of formula (15). When Y is Ar’,
compounds of formula (15) are preferred embodiments. When Y is a halogen, the further
treatment of the compound according to conditions outlined in Schemes 1-2 provide

compounds of formula (8) which are preferred embodiments.
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Me3SnSnMe3 or (13) Conmpounds of fornula (13), -wherein
Arl is a nitrogen-containing heteroaryl, for exanple,
w0 pdodagmsies, oxazol es, thiazol es, oxadi azol es, PCT/US2008/084148
t hi adi azol es and triazoles; and Ar is as defined in
formula (1), can be prepared as shown in Schene 2
Conpounds of fornula (9), wherein Rz is as previously
defined and K represents Schemgbt assi um which are
pr epar ed bytreathg hydroxyl containing heterocycles
of simlat jﬁuV’ Wi th potassiumtert-butoxide in
sol vents sugd aﬁ but not limted to, THF DVE, or DMF
to provide the€ potassi um od de cont ai ni ng conpounds of
formula (9).¢nédhe co ‘ﬁmﬁ of faq (&Ng)\antreMed

with conp f 3t mA'a (10), 1Hsbmm3
chloro o iodd, Y2is Xs bronDRZ% oro i odd! i Ar 2;
and J1,”J2and J3 arelThdependently either

UJ.

CAYbbn or
nitrogen, sul fur and oxygen, such as, but not I|n1ted

toAQm M. di br onot hi azol e and fé%ﬂ% \4% 7
2,5 ono-1, 3, 4- thladlazole provi de f
formi o X1 el i 2”1 55ompouned o Fori (1o
conpoundgnpf ; heo () “when treated with
hexanethyl or a dH ﬁorane cont ai ni ng conpound of
formul a (4)Zkg Zhe preg ce of a palladium Catal yst
accorgln?hto_@he prgce rﬁ:ﬁgalln?gzgn gghe é f

provi de e hpounds or a npounds o
fornmul a (12R"tBzated ag(/dbhpoun s ofyformula (6) in

t he presence of a paé F%P cat al , SEkodP as, but not
linited to, Pd(QAc) 2%\ PAdA 2(PEh8 PdGPRR 3) 4,

PdC 2( dppf), Pd2(dba)§%grOV|deEcQﬂpounds of fonmul a

(13). Alternatively, conpounds of fornmula (11)

vvn ethokice ate@dd W fdhci@fiaidepshal BARLMAL (8; i GRAGIbEOMGEhdne 4. The

id contaj ning conp of for descr bed
tin g PoSEFfte /£t ﬁOfflwng% et 61 Cag%ﬁawpifam% gt gseircon
hali&dd Gkh ﬁﬁ)mdQsUcI mB@bd b ér@i_{:h otryl Bt NLof fgﬁlrglaz@l PRA3 ):ompounds
Pd( PP 4, Pdd 2( Pd2(dba) 3 provi de a conpound
of f%tfn%@??u 8" ¢aple, CSE}H’QH%fS?f ﬁa%%éw% Freptedoy e AP yfds of

forrh @4 (’Délj @ ﬂ(@@res@ﬁié o@@ E]Ia@lﬁéfcﬁglyﬁssu@& 1d bired: kieaGh Emi@ol@c)z,
when treated with a conP

Pdcéﬂg%)h@rz rl?é[Pé’h(mlf}lClz(lefé} %ﬁﬁdb% RfOgss/gEPouRdsIof frrmgla (

Corﬂﬁ&uﬁg’%ﬂf@)rn%la 1%3571@5' @fez&&i Hi%h &Hn‘ipr ogg(%rbf @6nrfaﬁr(9q{? the%rés@mce of
br ono, chloro iodo or is Ar2, in the presence of, but

coppstD foflig ersresipm C@rb@@aﬁmndalz@mhé@p%@éw &% desgsibed in scheme 1,

roQHé&ﬁﬁ%Gﬂ%<ﬁ@%RﬂhQ@rQﬂé%%%% <%H$o%uRQ@§9BhB%Dv%MHBfﬁéjwuh
provi de conpounds of formula (15).

trip
a cowmnndvoqy fgrnpg F 8)@‘@1%@5@9 Rds betzyk esaneiher ApRD)rizie écth)bwreteﬁfé@
grow QULIB RS Shre sMﬁ]ﬁ%QH Yool art, & 296 orh Iﬂglaﬁﬁd{nt %ﬁ{y rowde

treatment of the COITpOUﬂ accor di ng to con
compatihds o €pringla SheFessdeprapecgppgl tHealcohol protecting group, for example

when R" is benzyl, is generally achieved using palladium on carbon and an atmosphere of
hydrogen to provide compounds of formula (20). Compounds of formula (20) when treated
with compounds of formula (1) in the presence of triphenylphosphine and

diethyldiazocarboxylate or a similar reagent provide compounds of formula (8).
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conpounds of formula (8) which are preferred
enbodi nents. Schene 4 Anot her nethod of generating
w@ovpoersds of formula (8) is described in ScheP@I/UsS200$1e84148
tin or boronic acid /esters conpounds of formula (7)
can be coupled with a variety of hetreoaryl halides
that provides a nethod of generating biaryl conpounds
of formula (17) and conpduhatse f forrmula (20). For
exanpl e, conmpounds of fornmula 47) mhen treated with
the conpounds of formula ( hoth ence of a
pal | adi um cat al yst, such but *not ﬂ |ﬂ1ted to,
Pd(OAc) 2, Pdd 2(PPh3) 2, Pg&fPh 3) 4, ﬁdd 2(dppf),
Pd2(dba) 3, provide conpounds’ of |dsor nuf@d (17).
Conpounds of formula (17) when §%€&ed with conpounds
of formula (1) |n the presence of coppef, i odi de and

c aRgHbab0 phenqmth \ﬁe égrg%§crlﬁedz3 M
iﬁgﬁﬂene g w—ggvgga 24\4
RA| ernarlveTy compounds @i rnuka (7) mheﬁz¥ at ek’

wi® a comp®und of fornula (18§3 ereln RLis eﬁ?@l
or anot her appropriate al cohol pro tlng grou
known to one skilled in the art, i "oe presekce of a

pal | adi um cat al yst provi de conpounds ﬁa? @2(19)
The deprotection of the al cohol protigg' j#oup, for

exanpl e when R is benzyl, is generaf ach¥eved usi ng
pal | adi um on carbon and an at nosphere of @$drogen to
provi de conmpounds of formula (20). Conpounds of
formula (20) when treated with conpounds of fornula
(1kathhe(ﬁﬁﬁﬁﬁnqﬁﬂoﬁnﬂfﬁ@h@ﬁyﬁpﬁ@swhﬂemamdhofﬁmmum(D,

di.et h azo arbo reagent. .pro
e NG B BT By SR 3 ey o PSSl when
treald wGbrRpOUOLSs of foftﬁtﬁlﬂ'(ﬂZﬁw@%l)d Yz-lsi/mbtﬁhie a:IhE)nde iodide, or Ar’ along
_representati of for 1), wherei n. L
vt GO B e B AREar-a0: QIR "y SHE Hamr s of o
(23)Conpeuiads, Ofonfrotntibirofnd) Cwhan bt blaalheﬂbwdahngmmaumﬂ Sf
chlorid

of fornmula (22), rein Y2 is e, ).
Forrp P b RS PR O S Sy SRy oF g6 and ¥ i
broRQIk Cﬂh}bd]ﬂléi eomdod\le&,ﬁ@%hd ﬂies@ﬁc@ltdf & pﬁﬁﬂldm&ﬁ@lﬁatd@?E ?nﬂﬁlﬂllﬁd]&ﬁted
r mu ern rvely a_ conmpoun 0 ornul.a
o, b L TR B ) R b oDt ey he e Ay ol v i
Ar (cBthboWdt Bf @r6QNPOURE r@fesdRIHUbAME Blesert WREIBHNWYdn iSis a
chloro, brono or 1odo and Y2 is bronm de, chloride,

halqggy e urtlsr tagtmnent qf e qapprnskad e b (28 YBia e dfforon of formula

@), G@hal ¥iShina&ed)diBSson B bi@itednbiioh c@'[Q)r&Q und?d Q@Qﬁ:}ong described in
PdCl 2( PPh3) 2, Pd(PPh 3)4, PdC 2( pf) Pd2(dba2
Schgpeejg eFatslevhs cﬁ)nie@ﬂog@tﬁ% i QR owaqlcb/gster cornpounds of formula (26).

Compounds of formula (26) when treated with a compound of formula (6) in the presence of a
palladium catalyst, provide the compound of formula (25). Alternatively, the compound of
formula (23) when treated with a tin or boronic acid /ester containing compound of formula (7)

in the presence of a palladium catalyst also provide compounds of formula (25).
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Ar , conpounds of formula (23) are representative of
the present invention. Wien Y is a hal ogen, the
w0 coovkers7e r eat nent of the conpound of fornul a ¥@BUS2408/084148

atin or diboron of fornula (4), such as

bi s( pi nacol at 0) di boron and bi s(cat echol at o) di bor on,

under conditions described in Schene 2, provide the

corresponding tin or bordnhaneaci d/ ester conpounds of

formula (26). Compounds of formula (26) -when treated

with a conpound of formula (6) in the presence of a

pal | ad| untigat al yst, provi de the conpound of formula

( Pt er }?j/ﬁejay, t he 8U7qdl%oﬂforrmla ,623) when

tn ed Wi tZ aZtrn—Ur—boZr gé /' ester conta ning
{Wound of rrrul a (7) in thg px sence of /a pal | adi um
a

| yst al so provi ge co ds of Hg25) . Schene
6 Conpoundsgof, formy %E’% lv\,herel n
A

S, and Arl

and Ar2 are as deflne @ mula (1), cambe prepared

as shown in Schenme 6d Co of wornul a S 73 AP

wherein Y is bromde, c¢ d?ﬂldw o4

pretreated with sodi urr?zhy ri de>xh a sofvemf suc\%o?&,’

but not limted to, DM, foll2wed by treatnent

r

( 2 g %&ﬁéds fcfr% %0’5‘ \%%%T%g%% équf& gf?c%{ﬂ ds (aggsffn% U Bnula
@, czemeewmlteataa ahewoﬁn $chempé. e@anpoqndwdrfmnmm 2Wheher¥n iYss Bromide,
chlor]%% h&ﬁ(ﬂ: orf Ailrg, ax%lr H%F:? tggs W]ltth I}J;r:nohgg nlglsél 50 fve f Qﬁcﬁ‘ég)ﬁge rrg)
limifed tqADMF ofeﬂotmmbga trmi@emf\mth@bmpbaadé Bﬂﬁo;fmut/m (1CI prcarde compounds of

r atj ve of co
forr?lg”pg%s‘ ,e&? %eél r%lasl%r\? ePyP e commla1 %% ?re?rgéeﬁlﬁ a %ﬁ% pr\/\ﬁ%m
invénfie@t &tenay tshn }alogexafthir htyitﬁhleﬁtl di canp@indosOhrméagentittof

such a ol at.q) di boro d .
corr}gos{gé %ft%g&h zl (g)[ % 8?(:8%? n %g}lgin S h%rog?%%omnpoun o%gormula (30), which
are ﬁ@fels@tiiudﬂbf&r@h@blyﬁis opfaamilid €) arheeip au Ad Abdrnft@eluthacohdBpnd of

iR PO T AC6) ~ AGr MR NS o PBP BT BrG R i B

bis(piRadoe) @b @6 € MeELiGfat@h@ab)dadtdnYinGBE pleysite q@RMiladRim catalyst

e N R R e e

confpORRWASmAkh (§) 0k diRh{ld )s edies, @hlbroforliGdoNh-kd f¥ysence of a palladium
treatment with an _oxidi zing agent Exarrpl es of the

catafRh RIPYT iR Bt of APHAE Y but are not linmited to,

aque Qikstdy e gRAIPRETIONX BTN (TR 0N RLFRBAZRIE tA@nthounds
The reaction is generally performed in a solvent such

of fgggnlagfievigestn iy t 0¥ G Be B Pzingaer;  Examples of the

ox1djé1 Ok GBI AL arc A ETIRARE Qg io¥d MU Ethﬁffr&@(ﬁe and m-
eferably a mxture of acetonitnle and water, at a

chl th AR PEE. Fie ATISEUUE SOl RGOEBELPR 280VEEsuch 8, bat not limited
to, REGhAde, AhateRRRUIordn MQUE, £ Qo R WixifredRYSE, p maaa? ARURAS

and i nternedi ates of the invention can be isol ated and
acetpuittilé draldvalyy, at a temperature from about 0 °C to about 80 °C, for a period of about 1

hour to about 4 days.

The compounds and intermediates of the invention can be isolated and puritied by
methods well known to those skilled in the art of organic synthesis. Examples of conventional
methods for isolating and purifying compounds can include, but are not limited to,
chromatography on solid supports, such as silica gel, alumina, or silica derivatized with alkylsilane

groups; by recrystallization at high or low temperature with an optional pretreatment with
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30

met hods well known to those skilled in the art of

organi ¢ synthesis. Exanples of conventional nethods
wo envioemsiat i ng and purifying conpounds can i ncPCMES2008/084148

are not limted to, chromatography on solid supports,

such as silica gel, alumna, or silica derivatized

wi th al kyl silane groups; by recrystallization at high
actioited)] o@nlvotl,ehipexyart dr@nanpgdriphaniioptioo raatariprlsegrcselats:rerh:ﬂimation under
Vac%}m'l: gg %ﬁlt Vra Lon, agf ee/cgrgedofagglat?réce §1¥u f\yo gl srT%gti%O()qég?fﬁg%ééSal ((]Drganic
Chemamyun’sth a0 bations PhSnzﬂ@ﬁc‘i’rtnlje ohd Brectichptiariceghm

boo acti c Organic Chem stry", 5th
&xeaﬂggéﬁﬁrtﬁg wxéhﬁéuﬁ%ssgﬂ nnaford, Snith, and
Taﬂ@he&hpmpﬂbofmem@ﬂﬂmnﬁﬁmaﬂkhibﬁﬂ&m?ﬁﬂh@&ﬁﬁ%@dﬁﬁ&fx

CWVRO, 2] 0 f the |n enti on hav
conppartGR e SREtLaa i ik e STET SR by e B U LR ath be
readiedBvithi @atiedt, bt iHa)va Roce tedlptsﬂtdcr@iforpr(an&iﬁ}id: ﬂcﬁiﬂec&zalt that FdEposited

ound can_ b e reacted an acid at
A i GBS P BT b S50 R s i Tyl bur
are hdraitnites t(ﬁ&@t@ﬁd taedt, anrdnic ok kel tadadaylicf idtdldca, in@haadsti@dnic,
cool i ng es of eids ui tabl e for the reacti on
eth%ﬂﬁ%*if%l% tolb%r PRCAZPLtPAFRefRIGRIE FArbeRiF Iympts, glpequfc geetic,
proSibEi€;sRlicflic, BRlrotBlolic, a$drBBidERN) fhosphdiR] AGLE citric, or hydroxybutyric

nmet hanesul font, et hanesul fonic, toluenesulfonn
aadneaﬁrr%lﬂlarl&resﬁrr%ﬂrfeﬂaféar BYHItE; Stemirae di<gconi c,

ac Qﬁlkr@gen%&@dt@% g{éu Sc@h b Yell Gor AR | Hr'n@l% |g§)ups present in the
oric, sulfuric, citric,

drobrom ¢
descﬁ%(? | Bc}hteftaods(ggﬁw gmﬁl%ﬁpegenmtfc@ng groups are
dechJB@rmﬁl @%%'aﬁd Wmfdtécﬁve @Ld&%@m Grga@b §ynttlhﬁs |W1l@ and Sons, 1999).
Ni trogen protecting groups can be used for protecting
For grmppde. grablp SIoRESRIALCHNg SEWES Helses Phiede tSipdehestcrtSuch
butdE LRS! eeg l%% % il (@big' géﬁ%@ etetr%eltmogrcewp%re
are descrl eene and Wit's rotectlve G ou In
part@rigdnils B&ymrrfe@rlg SOV FasNPeARHOSH S tre%t@lgiy)whee Acig %
mﬂ§&b£c@1§’é Rid hE QO8N RTLHehL AY, Gl Hﬁoﬂe&ﬁl% %g)%ps 19&'51 be%x'%oved by
not limted to, tertbutoxycarbonyl
catalygip ryrresegasian b dhydcey Gy yriflypeasetyll pré Bring steket sph be sgrepved by a
hwﬁ&“jt&pracetyl More particularly, the Boc protecting
group can be renoved by treatnment with an acid such as
t pfihaeropeedi endgepassor ofpdinpaiborindeadeitd. undiyeohlyy mfvgnee to
I g t.al.vti
the Eﬂa@{n téﬂ%gr%l ngwgl grgzrgg?%? Q iﬁdlg%g)?rulg%{ é\lg%}; |9+1¥a¥1519, of the scope
0ﬂ$ﬂ@t®@0mng groups can be rennved by a hydroxide i on.

The conpounds and processe the invention can be
better understood by ref%%%h@%lto the follomnng

not a Ilnrtatlon of the sqg e of t he |nvent|on
Exanple 1 2- [(ggrfC» 8- Met - 8-azabicyclo[ 3.2
| Joctan- 3-yl oxy] -5- (| Hi ndol -5-yl)-thiazole

bi s(hydrochl oric

Example 1A
5-Bromo-2-[(endo)-8-methvyl-8-azabicvclo[3.2.1]octan-3-vloxylthiazole

Tropine (Aldrich, 420 mg, 3.0 mmol) in THE (anhydrous, Aldrich, 20 mL) was treated
with potassium Zrbutoxide (Aldtich, 350 mg, 3.50 mmol) at ambient temperature for 1.0 hour.
A solution of 2,5-dibromothiazole (Aldrich, 969 mg, 4.0 mmol) in THF (anhydrous, Aldrich, 10
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acid) Exanple 1A
5-Brono-2-[(g"")-8-net hyl -8-azabi cycl o[ 3. 2. 1] octan- 3-y
wo o009p61srazol e Tropnme (Al dnch, 420 ng, 3.0 mMmoPQT/US2008H84148
(anhydrous, Aldrich, 20 nL) wa s treated with
pot assi um / <?/f - but oxi de (Al dnch, 350 ng, 3.50 nmol)
at anbient tenperature for 1.0 hour. A solution of
mL Py addddrto Aetahpazolugor( Al164120 ﬁC H@@Iﬁmgye whs (ﬂhennmﬂréd at am ikl
teméer tu eﬁ%% y g’c%ursl (ﬁ’gémﬁt ]éerzlarﬁL uen,c ur Z %ﬁg%{ ﬁl@ﬁaﬂ% co?creélgatec% under
redahdp@stiret th%ﬂhw& diloted Snthmﬂm (100hel)mind twashed wad brine (2 x 10

hed. th t trate d
By Ty N R e L Bl
purifidDBy dhrgmandaphashied OM C]l’]/NZMCDII‘:]ENHZ HXO 10 9ori1) /2, Ry 15) to give the

e @EGuFe TN B PEE, GRLSRLARGLAMh Pda Ty S8R s 1.2

3.20cht, et ogr @ phy.oq k.25, TH2 Gl QHM‘W/BHQ%/&Q% VM+1)". 305
M 1110/2 17r=0.15) to give the title conpound. 1H NWR
( oo MHz, CD30OD) d ppm 2.00-2.12 (m 8 H), 2.36 (s, 3
, 3.17 - 3.29 (m 2 H), 5.10 (tJ=5.09 Hz, 1 H), 7.12
(s 1 H; M5 (DOI/NH 3) mz g, 3, (Mrl) +. 305 (M+ 1) +
Exanple 1B
2- [AeadV8aatyhyh78rcazabp. W@tﬁl@BgﬂoZV]:E}(@Htlﬁdbig‘VWt@Mg 5-r
i H i ndol Vt hj azol e A sol ution of the product
s G A B 16568 I 00 " b e by e

FrdnfEQ 1401 184 ,1.0HHo!! dIiZLQ) bis & oK2008 UeMdPresence of
( sol uti ong Wﬂ t@fresence of Pd(PPh 3)4 (15.3

1313“94@15@1%% &%@ moﬁ 1’6If118%’ﬁé 0 vits)heptes o0k fiol Ogpgp The
mix@e §Rcodid ROWSen: TS efAttd éﬂd%uﬂ@&i w&&@t&g@a am@zot

tenperature and purified by chromat ography (S

CHE P GO VBB 3- VH 28 Ry (. Toop sor phe tife Epirpng ol IgYVR (300
Mthf@Dtlg)td Zﬁm@P?@%mm %*#12"&\4% (}%‘bq S @%}_03371)251@%8 (my2 1),
51%] $92002,.1 1), $.88 (1o~ 2@0|ng;1151),17@3(<”73»@}%1|£@ 7.31 (., J=8.40, 1.70
z, 8 T 5 . . m/z
WCE e oL AT RCE I CTE i o

(M+71)69 (s, , 8.22 [s (br.), 1 H; M5 (DCI/NH 3) mz
340 (wm+ 1) + Exanpl e 1C
2-[ (Or") - 8- Met hyl - 8-azabi cycl of 3. 2. 1] oct an- 3-yl oxy] - 5-
(I Hindol -5-yl)-thiazol e bi s(hydrochloric The product
of Exanple 1B (210 ng, 0.62 mml) was treated with HC
(Al dnch, 4 Mmdioxane, 0.5 nL, 2.0 mmol) in EtOAc (5
n) at anbi ent t enper at LiE_Bf_lf.BMlO hours. The

The product of Example 1B (210 mg, 0.62 mmol) was treated with HCI (Aldrich, 4 M in
dioxane, 0.5 mL, 2.0 mmol) in EtOAc (5 mL) at ambient temperatutre for 10 hours. The
precipitated solid was filtered and dried to give the title compound as a white solid. '"H NMR
(300 MHz, Pyridine-Ds) 8 ppm 2.03 - 2.38 (m, 8 H), 2.79 (s, 3 H), 3.74 - 3.93 (m, 2 H), 5.39 (t,
J=4.45 Hz, 1 H), 6.77 (s, 1 H), 7.55 (dd, J=8.44, 1.38 Hz, 1 H), 7.57 - 7.62 (m, 1 H), 7.64 (s, 1 H),
7.70 (d, J=8.29 Hz, 1 H), 8.05 (s, 1 H), 12.37 [s (bt.), 1 H]; MS (DCI/NH,) m/z 340 (M+1)".
Anal. caled. tor C,,H(CIN, 2.00HCI 1.40H,0: C, 52.15; H, 5.94; N, 9.60. Found: C,51.89; H,
5.50; N, 9.22.
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(300 MHz, Pyndine-D5) d ppm2.03 - 2.38 (m 8 H),
2.79 (s, 3 H, 3.74 - 3.93 (m 2 H, 539 (t, /=4.45
woi900064Hy9 6.77 (s, 1 H), 7.55 (dd,/=8.44, 1. 3BCHES2028/084148

H, 7.57 - 7.62 (m 1 H, 7.64 (s, 1 H, 7.70
(d,/=8.29 Hz, 1 H), 8.05 (s, 1 H, 12.37 [s (br.), 1

; M5 (DCI/NH 3) mz 340 (Mt 1) +. Anal calcd. for
Cl14H18CI N3 -2.00HCL -1.40H2C C, 52.15; H, 5.94; N,
9.60. Found: C, 51.89; H, 5.56; N, 9.22. Exanple 2
2-[(g"c/0)- 8- Methyl - 8- aZ%—céc% o[ 3.2. 1] oct an-3- yl oxy] -

1l-8 2edba L4 glc5-ol ipdode R Arochloric acid

2- [(g ") 8 Met hyI 8- a2abi cycl o[ 3. 2. 1] oct an- 3- yl oxy] - 5-
rhenyl -t hi a2ol e The product of Exanple 1A (200 ng,
0. 66 mml) was coupl ed Miahngﬁ:imnyl boronic acid
(Al dnch, he rocedure

purit: |pamubt>bfmre@am gzoapl@ 0. 6§h1@bl) v@HZ&ﬂp?ddl\fBﬂ};VhNh‘}l Borohic acid

0/ 2, 1r= 20
G152 15 L0 B i By Bt e gy il . s
con{pFinPwid)puribe2 c(bforrﬂaﬁ%r@ﬁy k20, G;Hl;ﬂlz /Me(R8/NH 7H§(9 W M0/16/2,

. MB (DC
r=5b ORI OB G0 bt vy b FA 1T bt a2y odg] (2
H), 538 (theayk+-hi aR ol - h}BQf(IQC@HPMSXHIQVNHIhﬁ/ZFBOMM@D of
Exanpl e 2A (140 ng, 0.47 mmol) was treated with
(Aldnch, 4 Min dioxane, 0.5 nL, 2.0 mol) in EtOAc (5
m_) at anbi ent t enper at UJE@IJPQJZBIO hours to gi ve t he

- 3rh% r&dmct &E@mp@ 2§? 4()tm @4i§mo E?Zw@ Zrez(tga wﬁ!h HD AEder 4Min

2. na H) , 84 ég
d1055n2Q S(n@ /Z-nggpgl) ].qZEtOlﬁch; mLy atgglbwnt]teg@m@‘m‘fe tpr 2& hou?s tgglv_e the
utle%B%goMas 2 whike sofid 4ﬁ NM& 5@0 Mﬁk & @D)Iﬁ)p(*rm}bl M‘B%)?’()n WH—B 2.79
(s, 32, éé‘%? 9%¢W@tfﬁy$ ?g@ 22abicey ¢ingf B).2:41] Bt @4 3Dyd-Biy)>- 15, 3.87
-4, d7p(}{{ b @1) 2% (?\//513 15%92@& e, Bé’d’f%‘?é[m @i} Cr7 fCI-Ch B ANP €& 43A7 55

(e azablcyc 0[3.2

@1BFB@@%@Xg/WFbMyPﬁEU@Mﬁyk1d|n 3- yI) t hi a2ol e The

product of Exanple 1A (200 ng, 0.66 mml) was coupl ed

with 3-pyridnyl boronic acid (Al dnch, 123 ng, 1.0

nnDI) accordlng to the pEagepade outlined in Exanple

'Ef. %! L 2RBY,

NVR (300 MHz, cnd 3) d ppm 2. 14 - 2.50(’m 6 H, 2.66
(s, 3 H, 2.80 - 3.10 (M2 1.3A

2-[(endo)-8-Methvl-8-azabicvclo[3.2.1]octan-3-vloxv]-5-(pyridin-3-v])-thiazole

The product of Example 1A (200 mg, 0.66 mmol) was coupled with 3-pyridinyl boronic
acid (Aldrich, 123 mg, 1.0 mmol) according to the procedure outlined in Example 1B. The title
compound was purified by chromatography (SiO,, CH,Cl,/MeOH/NH, -H,O, v. 90/10/2,
R=0.10). '"H NMR (300 MHz, CDCL) 8 ppm 2.14 - 2.50 (m, 6 H), 2.66 (s, 3 H), 2.80 - 3.10 (m, 2
H), 3.54 - 3.78 (m, 2 H), 5.32 (t, J=5.80 Hz, 1 H), 7.31 (ddd, J=4.75, 1 H), 7.37 (s, 1 H), 7.72
(ddd, J=4.75, 8.20, 2.30, 1.70 Hz, 1 H), 8.53 (dd, J=8.20, 4.70, 0.70 Hz, 1 H), 8.70 (d, ]=1.70 Hz,
1 H); MS (DCI/NH,) m/z 302 (M+1)".
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H, 3.54 - 3.78 (m 2 H, 532 (t,/=5.80 Hz, 1 H),
7.31 (ddd,/=4.75, 1 H), 7.37 (s, 1 H, 7.72
w@ ddds%795, 8.20, 2.30, 1.70 Hz, 1 H), 8.53 PCT/US2008/084148
(dd,/=8.20, 4.70, 0.70 Hz, 1 H), 8.70 (d J=1.70 Hz, 1
H; M5 (DCI/NH 3) mz 302 (Mt 1) +. Exanple 3B
2-[ fano] - 8- Met hyl - 8-a2abi cycl o[ 3. 2. 1] oct an- 3-yl oxy) - 5-
(pyridi n-3-yl Vt hi a2ol e hydrochl oric acid The product
of Exanple 3A (140 nmg, 0E47 ) was treated with HC

(Al dnch, 4 Min dioxane, 7L, 2.0 mmol) in EtCﬁc (5
2-[@udo]- b 8 @ ptbicly € AN x)-3L(] . afedtoa i
title Ite [ 1H NVR O
CDtéljaS)pro rrgt oﬁ?’%arﬁé ?Agp ggngc %217 n]_cﬂ) Wi trg%ecg \gl% RH)ZAJdrfgh 47M in
dioxand 0B4nI(, 1m0 rﬂmb‘l) in IxO3Q (§ tnl)) mbddenHempiratdye forf 1 ORougStp glve the

e ks (S E RN S k5 Byl B BB G B 2

(s, 3100, %87E4(64T@1|1e}® 5.39 (t, J=4.24 Hz, 1 1), 7.92 (s, 1 ), 8.1 (dd, J=8.14, 5.76 Hz, 1

50l bl e gy e gt 2

of the product of Exanple IA (150 ng, 0.497 mol),
6- ndol yl boronic acid (Frontier, 158 ng, 0.981 mmol),
bi s(trirhenylrhos rhne) raIIadiun(II) chloride (Al dnch

7.0 nmg, 0.01 nmol) and bigghepyh 2 di cycl ohexyl
phosphane Stren1Cheqk§aH§ 10 5 ng 0103 nmol ) i.n
i - el ’ % ¢ un . HOCTA

- i f qxyfhiagolc nl Qroacetate
hea;th@ @Imherelﬁ Che @edofrﬂx@ﬁlpmmdsoaﬁg 30@7 wadol 36 fne51 ﬂb%romc acid
mnutes in an wave.

(Frogier § 19 7R PSR! WCH, %ts ggwﬂw&éomhfn@@eﬂaéwa@h@l%&d@ éﬁ%rl%ch 7.0 mg,

0. 01S@Jnut) hmlpwk%§1 Pl ?&&ﬁéxﬂ%bsf hed (@rYeanE‘é?ﬁE@stﬂO\S@n%"Bbgmmol) in
G |l son, col um, err

diowsat Arant 4 Ny o 1HE A6 5141a1 fﬁﬁh@ere hepageyio 13EA ﬁ(@mwmd at

300 J«Q‘B{g ¥ 5 Rl BSiry™ EQWOE At Eov@lve 4Phdthlid FhstitRd \xH't‘lﬁ'a Jyinge
4 nm. The fractions containing the desired product

ﬁltev\efldeth% pisticiddionnds denaberiied Baprarfdeie FE§hdedson, column,

Xteﬁ£®S§M£,QLO Tihe n{n?%luQHgso\{%ﬁtssMé(‘fN 041 0 BLDGL Bbhanrgia 69\6% to
10/1," 5 ) at anbi ent tenperatur€ for 16 hours to

10y Llminatre, fovtthie of Bhpblmiutct v, RMRT3 (e KRptioncnsED)ingithe
deslp@[a@rgdua)g\were goﬂ%&%c( M cgnééltratgd IQ]%CI( t%duc@d EDessu% ’%ﬁe reg?dtgavas stirred

in eﬂzr/ ethapd) (v. 70/185 (nél,ﬁjat/aﬁg)le]}t tet_‘pparaqqze for_|_1 6H)ou1’s7to 2i7t)v1de the tltle

co:.%%gmi ﬁ%\ﬁw }3g§1v{i'—7rdz fb 83'3)) Eépr%@ £ Sifé@ sDJ(ij ﬁNH 4 ﬁ%}f’j]ﬂs _3.98

(m, 340, I MHHY=424AHall Idab.dd ddfﬁﬂz 4019Hz nNB@S84dﬂF&jF3@®2441 H),
727ﬁ’td ZA?B%JI 0&%11{)?{{; @'mpﬂ_&gn fdﬂ(‘q f’fy 7. ?;4 aofg ., 416Dus
OIS0 8- At yI18- amabilc B 6, F BAZOS 1]12@@@@@5@@}4 477,

zol r tate The product of Exanple I A
N%%%gOMﬁ%:g£§£;PQG9%G%R§S coupl ed with 4-ndolyl boronic

Example 5
5-(1 H-Indol-4-v])-2-[(end0)-8-methvl-8-azabicvclo[3.2.1]octan-3-vloxv]thiazole trifluoroacetate

The product of Example 1A (150 mg, 0.497 mmol) was coupled with 4-indolyl boronic
acid (Frontier, 160 mg, 1.0 mmol) according to the procedure outlined in Example 4 to give the
title compound as a white solid. "H NMR (300 MHz, CD,0D) & ppm 2.31 - 2.58 (m, 8 H), 2.85
(s, 3 H),3.90 —3.98 (m, 2 H), 5.28 (t, J=4.2 Hz , 1 H), 6.71 (dd, J=3.2, 0.8 Hz, 1 H), 7.13 (d,
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acid (Frontier, 160 ng, 1.0 mmol) according to the
procedure outlined in Exanple 4 to give the title
W@ 09poers® as a white solid. 1H NVR (300 MHz, OESI2D$2008/084148
ppm2.31 - 2.58 (m 8 H, 2.85 (s, 3 H, 3.90 - 3.98
(m 2 H, 528 (tj=4.2 Hz , 1 H, 6.71 (dd,/=3.2, 0.8
Hle),713(d/27Hz 1H, 7.14 (s, 1 H, 7.34
JE2(7cH, 3D A7 Hz(s, 1THHY.34 @, BS.4Addd, )=630(ddd /£6.013.10 1 Bid]z, 1 HH)7.48 (s

1H&a¢§g$éwﬂﬂ%%5@”§4f‘ DN 8%, 349, (UKt Aalsp o
54.84; 984 9N, 9.14;£F;ou1&bﬁ,rﬁd.2(l;H,545972N 8H. 4.97;: N, 8.75.

Exanpl e 6 5-(Benzof uran- 1 -1 (
) - 8-net hyl - 8-azabi cycl o : oct an- 3- yI oxy]th| azol e

- | - f }
0 491 L) 455, covRl 11 benealur o bpsore et d
bor@ﬁ@m@{a@btﬁigﬁ '21401&@ . mmabamﬂioedlég to Eh€prbiddh@ oﬁ@lﬁﬁDlhil’Ej{ample 4,

The\l\%%ﬁgﬁqt@(? Was tglge aﬁla 1t§|§)élfddl%lépf(i%%ﬁg§ Clgl_(%la) BPRIY 02)30

2. 55(<m 82DH).85 (5 326), 69@1548 3n iz, 4264, ]_638?2 dijJ(FEQ] (2d ]:828 0.8 Hz, 1

.55 Wik s 1 D P T By gt o,
7. 79( ; ]/ aa Pﬂz lrI:H) NS bI)CI/h@IJ mi Nrﬂ 34)+H1)f ZEnﬁ_”cll(c)& Mgdjfd)%}%ow@}s 1.10

C%%H ge |\“14 6@ Péf 57F18uq~.%|1 @ufsizﬁi %95 - 4@@:@ 6% 6. 01.
Exanple 7 Example 7
5_5( Benzo[’\] t hlloghen S-yl )-- CT’\) 8 met hyI_ 8- azabl c¥cl

Examal eodnla {FHEOn AT 1AQ}56%7 nmw B k@%mt h 2
benzo[A]t hen 5-yl) 5-tetrane 3, 2-di ox
(berggphpipiha-> ()ﬂ)ﬁ‘@% atteramog- lnfgi TS, Wa@e@gedf?%ng &0 mmol)

accd;r@ﬁ amg Eld)uéd%r@wﬂme@ &0k L Emanmlle hifture THEp me&&% ‘P@éu
y preparative HPLC (G Ison, Xterra r) co

@45%@“5‘(“3@)901%@ Tetnyt) i OB iy gting sWeNs MeGli 1p th 0.1 M
NH%éo ML\NWH&[ Mivf@t]ho F"FO/@ OXX€¥25 &%&;Q ﬁ&v Ja% Q(Pmﬂyrﬁfn uv,

25 m'nut'es), flow
254y previdh dhefirepbash e Gfledt q@elppmd é'ﬂle é@ﬁb@@l s th?ﬁh éeafﬂqde’@th

funﬁgfa%l&ﬁ@%&)!&@ﬂitb@?gtl%q n%’lnth 2 IR @G ed 13 FF GG t'c:)':ggt_'the

t tenperature for 16 h
tlﬂetcomgolvei FhEME @D%MéhnﬁéB@E) ApPINRR ¢ 360 (A D, EBBED) Heyl 3.88 —

oA e Fo05 ) . 2 B GBSy
H), (43 (538 Hz, | 1D, Fp2 (7 ]2 Hlz, 7. 1957.07rid, 2= 1K) Hz . f@sM@dpeymHa

N L AR A e

Fou@d GHRDNR2OS298 NLO.76€4HAO4: C, 58.05; H, 5. 08 N 5.79,
Found C, 58.07; H, 4.98; N, 5 73 Exanple 8

Example 8
5-(2-(trifluoromethvl)-1 H-indol-5-v1)-2-[(erde)-8-methvyl-8-azabicyclo[3.2.1]octan-3-

vloxy])thiazole hemifumarate
The product of Example 1A (150 mg, 0.497 mmol) was coupled with 5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-2-(trifluoromethyl)-1H-indole Ref. US 2005043347, 300

mg, 0.965 mmol) according to the procedute outlined in Example 7 to give the title compound

as a white solid. "H NMR (300 MHz, CD,0D) 8 ppm 2.26 - 2.53 (m, 8 H), 2.76 (s, 3 H), 3.75 —
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5-(2-(tnfluoronmethyl)-1fJ-indol-5-yl)-2-[(g"")-8-nethy

| - 8-azabi cycl o[ 3. 2. 1] oct an- 3- onxy]) hi azol e
wheewpOensey at e The product of Exanple | A (150 neCT/0S20847084148

nol ) was coupled with 5-(4,4,5,5-

tetranmet hyl -1, 3, 2-di oxaborol an-2-yl)-2-(trifluoronethy

)-1Hndol e (Ref. US 2005043347, 300 ng, 0.965 nmol)
3.8%0c ot MY t.g—4-hélzpr Brédte! 6Utd.91ned=i A Hexampl 7387s, tdl), 7.47 (s,

ive the title it id. 1H 300
8 (e S aTEes R A S AR, A IR 20D
13, 751,08088 C(0, 2-,Hp.37:31, 215( ¥, 9.214Fdurkls;, 514H)1, 469:68 (3,
1H), 6.91 (d,/=1.4 Hz, 1 H, 7.38 (s, 1 H), 7.47 (s,
1H, 7.48 (s, 1 H, 7.77 (s, 1 H: M (DCI/NH 3) m z=
408 (M+rH) +. Anal calcd. for C20H20F3N3CS .90 CAH4AO4:
C, 55.37; H 4.65 N, 8.21: Found C, 55.47: H, 4.69:
N, 8.32. Exarrple95(d|§é‘?%f;g

2ptvh

] oct an- 3- onxy]thlazoIe fynarate The product of
Exanpl e | A (150 ng, O0.497M8S and acid (Acros, 137
Y, THY pEsAubi BB IRkaMEIE €A PT50GES 8897 AGD AU figertz6 Md]hlﬁophen—Z—boronic
procedure outlined in Exanple 7 to give the the title
éffﬁadﬁamgs P &egaf?%sseﬁﬁcwﬁﬁg(%éﬂs quzfuf@ﬁ%&sﬁ i1y
Exaﬁ@[@ 2030 ¢ theZhSdld dnpBudd) as 2284 S({h& 1PBNMR (3(3) 801 C13 Cﬁﬁ) 3 ppm

230, L s 1 A . 5 B39 556 2T 5% Rl L o e
-75h(hl) ZHX Bt (s 11{)97464 ]28@17322181{) 787 3594(& 2JH>|-% 28 88.8/(m, 1

mz= 4
H), %ﬁ%ﬁd &all Y:HZ 115 %Z@ﬁé@ﬁlé@ez/ % 4&%)@4ﬂﬂ|ho¢\=ﬂalc?aké 036 H,
C23I4é2;2(1329)8|2 N;4gg¢£@h. d-eusd 1C4 3604 230; Hhund OG0 23Nk, A9BK, 4.59.
anmpl e
2-[("0) - 8- Met hyl - 8-azabi cycl o[ 3. 2. 1] oct an- 3-yl oxy] - 5-(
| Hindol -5-yl)-thiazole tri(hydrochloric Exanple | QA
(gyoV8- Met hyl - 8- aza- bi cycl o[ 3. 2. 1] oct- 3-yl -4-nitro-ben
zoate To a solution of ( %)-tropnme (2.82 g, 20.0
mmol ), 4-nitrobenzoic acgd, (3 3% 9, 20.0 mmmol) and
trlphenylohosghne (5. 24 g, l) in dry THF (100
2-Ht .‘_L SOl e DY LOn_M A Az O ¢
20.0 nmmol ) at roon1tenperag&ge. The resultlng m xture
was stirred at anbient tenperature for 40 hours, then
concentrat ed under reduced pressure. The resi due was

purified by chromatogra $4049 Si G2, EtQAc: MeOH:
NHG -H 20, 90 10 1 Rf—%géﬁé_fﬁ‘prOV|de the tltled
P, Q E3 3 vcl YR 4

np A
’To 2 s’_&%u&@ ofz%yd"')&mjaﬂjg?(%gz %éo 3%%1} élt%ér(zgfc%gld el %Zg?’ 80.0

rnrnol) and tr1phenylphosph1ne (5.24 g, 20.0 mmol) in dry THF (100 mL) was added to

thyazsle(tr(hgdroehloric

diisopropyl azodicarboxylate (4.04 g, 20.0 mmol) at room temperature. The resulting mixture was
stirred at ambient temperature for 40 hours, then concentrated under reduced pressure. The
residue was purified by chromatography (140 g SiO,, EtOAc: MeOH: NH; -H,0, 90:10:1,
Rf=0.30) to provide the titled compound. "H NMR (300 MHz, CD,0D) § 1.74 - 2.23 (m, 8 H),
2.38 (s,3H), 3.32 - 3.38 (m, 2 H), 5.23 - 5.38 (m, 1 H), 8.21 (d, J=8.82 Hz, 2 H), 8.32 (d, ]=8.82
Hz, 2 H) ppm; MS (DCI/NH,): 291 (M+H)".

36



10

15

20

25

30

Hz, 2 H ppm M (DCI/NH 3) : 291 (MtH) +. Exanple 1 (B

fexo) - 8- net hyl - 8-aza-bicyclo [3.2. 1] octan-3-ol The
w@e@doets7of Exanple 10A (5.0 g, 0.017 nol) in PCTEI08/084148

(10 m.) was treated with NaOH (1 N, 200 nlL) at room

tenperature for 40 hours. The m xture was extracted

W th CHQ 3ZTrCOH (v. 90zZ10, 3 x 100 nlL) The conbi ned

extracts were concentr attednplade® reduced pressure to

provide the tide gor

1.55 - 1.69 ( 2 2} :

H) , Th2 p28luftf E3arhfle 13 354) g, 031’21310() m et}ﬁ?anbl) (10 &LY@as—treEteg&th

Ny @%’3029?(%60&99&5%@% Sy FG 45 it BB 3T

CHaXP4H &z 9 /e0, Bhel 0pmadutite c@ﬁlbﬁxaﬂmaas B cOAROrg] undlereduced

mmol ) wa oupl ed with , - (] hj e drich,
PreB5 WO Gobl I BT N0 PG BFoCRATre’ bt 1 | Hedbi!h
1.803)&@!3‘@1),81.99/—\.2.02?7(&1 gm&HSgﬁI%Qg%E%I\(ﬁugﬂ inlzﬁo\&%me 1 H) ppm.

ogr [ Vv

MS%&%@%@@[%& give the title conmpound. 1H NWVR (300

MHz, CD30OD) d ppm1.82 2.12 (m 4 H), 2.19 - 2.33 (m

2 , 2.33 - 2.46 (m 2 4 (s, 3 3.57 - 3.83

( H)z H, 5.15 - 5(51 (%%Fbl—C?(lZ (sH)l H: M

( DOl ZNH-BontWZz (303 -HMh{1)8- ahabl&%@@B(zl\/ﬂﬂx)tanﬂ Vlmm | QD

2 HgyoV8 Met hyl - 8- azahi cycl o[ 3. 2. 1] oct an- 3- yl ox (

e wERsic et ;Elxymlflﬁ i1 4 gre mipne! WB O CPleER AR el f@@odmzole

(Alc(n%mo% Do ﬁﬁlme&r)img@sm@ gwala&ﬁle Mhdad B mglpyé 1AQorRnine

acid (Fr ontier, 160 FIPfgcaccor di n o _the

compoiechtfrharipd ‘Eﬂhfr]f*ﬁ‘l’f%at?%aﬁ‘lﬁ és@p’ O v'50/10/2,
R= Dl4l®)|tf> g@@l tﬂé)ﬂd@ l?t&ﬁ’;?%h@ QT}ﬁNMR & (1, @ﬂ?@b)@%@“ﬂz 32kl 4 1),

2191 28@ (o, %Hj_l23(3m2 m (anZLZ 294 3@(3’257( 834§ H)§1§4551pm 1 1),
. +- 3.85 2

A BN o i 595 2,
7.30 (m 3 H), 7.39 (d,/=8 48 Hz, 1 H), 7.64 (s, 1 H);
VB (DA ZNH 3) 7z 340 (Meb)F1olsxanpl e | GE

2-1( \ 21]octan3 xy] - 5-
(lH—‘- -5 nAabis f o }
I
Do Ak Iaco%%g @ggl 0y 6(?66'%0)) \Mé?éou};feg%ﬁg Mokhwbomc

acidgt @Ager( B0rmg, 1ﬁtrnra¢iche¢rﬂmge<n@epmcedvee cpf@rxallleleHBuTlsa titlg
%&1 %@gughéd 5 cagom% %g%hg& i3, ¢ @, whi (Elgwﬁe‘éiﬁ @Hﬂy NYRy,308,
R=0.10). '"H NMR (300 MHz, CD,OD) & ppm 1.89 - 2.11 (m, 4H) 2.21 - 2.32 (m, 2 H), 2.34 -
2.46 (m, 2 H), 2.60 (s, 3 H), 3.58 - 3.85 (m, 2 H), 5.14 - 5.41 (m, 1 H), 6.45 (d, /=4.07 Hz, 1 [),
7.22-7.30 (m, 3 H), 7.39 (d, ]=8.48 Hz, 1 H), 7.64 (s, 1 H); MS (DCI/NH,) m/z 340 (M+1)".

Example 10K
2-[(ex0)-8-Methvyl-8-azabicvclo[3.2.1]octan-3-vloxv]-5-(1H-indol-5-vl)-thiazole trithydrochloric

The product of Example 10D (210 mg, 0.62 mmol) was treated with HCI (Aldrich, 4 M
in dioxane, 0.5 mL, 2.0 mmol) in EtOAc (5 mL) at ambient temperature for 10 hours to give the
title compound as a white solid. '"H NMR (300 MHz, Pyridine-D5) 8 ppm 1.84 - 1.94 (m, 2 H),
2.16 - 2.29 (m, 2 H), 2.40 - 2.51 (m, J=3.07 Hz, 2 H), 2.80 (s, 3 H), 2.90 - 3.14 (m, 2 H), 3.87 -
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2.16 - 2229 (m 2 H), 2.40 - 2.51 (m/=3.07 Hz, 2 H),
2.80 (s, 3 H, 2.90- 3.14 (m 2 H, 3.87 -4.00 (m 2

WOH2009566750 - 5 56 (m 1 H), 6.75 (s, 1 H), 7.A5PCT/USHB8/084148
(m 2 H, 59-7.66(m 2 H, 801 (s, 1 H, 12.28

(s, 1 H; M5 (DCI/NH 3) mz 340 (M+l) +. Anal cal cd.
for Cl4H1I8CI N 3 -3.52HC1 -0. 10Et CAc: C, 48.89; H,
4.06(nB33 H)N;.4(8.38.(mEO U, 75C;, 149, 225 - H3 (dh, 86E), ™Y -8.642m, 2 H), 8.01

a
o 1707 o KA 8 8 R A 5. 278} 4RI 3- 1 oy - 5-
C H L ENi, ﬁd@HCB@ OB tONhi @2618€; HLr5 36Ny . MEbmﬂcCa@IM)H%mL £42.
HA
2-[feyo) - 8- Met hyl - 8-a2abi cycl o[ 3. 2. 1] oct an- 3-yl oxy] - 5-
(1 H-rmlol 5 yI) th| a20| e H’haelp,m;rladuct of Exanple 10C
20 . .

olg bO ] oé]roghlonc

procedure outI i ned in Exanm IB The titl e conpound
was purified by chromatography (S O2, CH2O 2/ MeOH NH 3
-H 20 v. 90/10/2, R=0C10. 1H NI\/R(SOO MHz, CDO 3)

d ppm1.95 - 2.30 (m 3@@@121 2.56 (m 5 H, 2.74

(s, 3. H, 362 390 524-5.56(m,1|—|),
6 512— ﬂivg 8 7 SUOXY —1 015 1 C 1
H) /The- ﬁ;/auetdm&arme 21)0 h;)g; o&rgm Sias doublld VB 6GRG Donic

m z 340
adz?:foeagzrowsnavépmigaca%%g S EF pposcbrapgiedin By Be dle
ndplothd \Qg%nﬁe&/ﬁy)cﬁdﬂﬁa@f%@ipﬁy Esﬁd) ( hH?@O/@tHcﬁm\H@CHgt) vIe®10/2,
roduct of Exa ? was treated
R={il Oh HHESME Q&P%Mg@hCD@M PR él‘)éx%ﬁ% é 1), APl - 25QmRdPy2. 74 (S 3

H) B2 EB%(ZEH)"‘&M as, s@ﬁb'@ntéﬁlefmf(ﬁlt urg for 7k (B%H% 749 (s,
ive the title compound as a white solid. 1H N MR (300
(d, Pyt f4de 1 DD 53226 ppih: MSERC/NHYan/z@t0 MEY, . 2. 17 -
233(m 2 H, 2.37 - 2.55 (m 2 H), 2.85 (s, 3 H),
2.93 - 3.19 (m 2 H), 3.91 - 4.03 (m 2 H, 533 -
5.61 (m 1 H), 6.71 - 6.75 (m 1 H), 7 44 (dd,/=8.00,
1.60 Hz, 1 H 7.56 - 7%%211(1 1gBH) 7.60 (s, 1 H),
7.75 - 7.86 (m 2 H), 1 H: M5 (DCI/NH 3)
M_&M@pbwvdqﬁaéﬂoﬁaﬁ ?Hvlloxvﬂér( 114 Jazoly tif chloric
-1.30H2G C, 45.84; H, 5.53;yN, 8.44. Found: C, 45.80;
H 5.13; N, 8.06. Exanple
2- [’l(hkygf)dust dVichyple 8Liadabingy ¢t op@iol w1 oetanvi-YEigridrics4 M

h i
in dg) r{«l: g'na ﬁﬁgnﬁ ))'”IX gk@%p i)?calt %%ggat C%tgrﬁ >(/) hggrs O %We the
uderch@pwndtahmm lih. éHﬁﬁMBL{&QO NFz Eiyadrpt @5>1mné L8®- h@% <m 2h),
S I I
217225 (P MBS S0 £ Web T REGTN: BOROR £ B0 400 gm.2 1.
5330Lﬁ61| netJH)rﬁ’Exaﬁﬁl(e 1B), 7Fhedd, j+9.@9, 1.60 Hz, 1 H) 7.56 - 7.59 (m, 1 H),
7.60 (s, 1 H), 7.75 - 7.86 (m, 2 H), 12.23 (s, 1 H); MS (DCI/NH,) m/z 340 (M+1)". Anal. caled.

for C,,H,,CIN, 3.70HCI 1.301L,0: C, 45.84; I, 5.53; N, 8.44. Found: C, 45.80; 1, 5.13; N, 8.06.

Example 12
2-[(ex0)-8-Methyl-8-azabicvclo[3.2.1]octan-3-vloxy]-5-phenyl-thiazole hvdrochloric acid

Example 12A
2-[(ex0)-8-Methyl-8-azabicyclo[3.2.1]octan-3-vloxv]-5-phenvl-thiazole
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conmpound was purified by chromatography (Si Q2,
CH2d 2/ MeOH/ NH 3H2O, V. 90/10/2, R =0.40). 1H NMR (300
worINEeB® 3) d ppm2.01 - 2.23 (m 2 H), 2.28PCT/BSH08/084148
(m 4H, 2.48 - 2.71 (m 2 H, 2.76 (s, 3 H, 3.63 -
3.9 (m 2H, 509-564(m 1H, 727 - 7.55(m 6
;7 M5 (DCVNH 3) nfz 301 (M+ 1) +. Exanple 12B 2-[(
g) -8 eidayd of BxaR@lbil @y €00 3, R33hmol) ans @mylembw]a Bremth Borphic

acid, é@rlah %Il %61 f m(ﬂ)accorgm troetg -é-rggederehou d ﬁx&mgﬂq%e #Ade

compk)um:H ‘@a(sqmeﬁecﬂay%rdﬁﬁa,togiapﬁy (B, ﬁfﬂz(ﬂz/EIGOHI/ NI53 HLQ va$0/10/2,

u u % h t
n A SR EEREN Gt LGt pd 2R R0 306 Rt T phital 54
2.715)m, d Hpp16l(s,3 1), 3.62- 239!8((3[‘[[2}4 H)9, - 643, 4Hz,7429’ (785 (2, dT); MS
2.83 (s, 3 H, 3.91 - 4.19 (m 2
<Dcﬁd§§‘§“ééﬂ§&ﬁ> (m 1H, 7.17 7.63 (m 6 H: N5
(DCI/NH 3) mfz 301 (M+l) +. Exanple 13 2-[(
) - 8- Met hyl - 8- azabi cycl o
[3.2.1] octan-3-yl oxy] - 5- (pyridin-3-yl)-thiazole
trifhydrochloric acid) Exanpke2d3A The product of
E§<al u. . ng .33 , cqupl ed with

iazgle hxdnochloric acid

ac cm@kdagctt& EIxE}ﬁpl@ wfc @@uﬁgeo @@Mn&d@&@hg kr@at@(@ﬁprel dABinciEheM in
titl e caonpound wa gurlfled with chromato% Ph
dioxepp 0425 Irrr;;g%)w‘rmlémﬁt éc §mLggs IaII]@JFQt terppgyagy)tor g1ve the
nﬂe(c&Ql olMdz:s 2 GG ?&md}mmlg_%@)&wm a?yggmé. 1912 2’!-94@1 41D,
2345 21”9’ <m"%H4e?®< Sm?- 61 5H§z2§é S éé*d FU7 486 ( m32£7‘é>526 -661 i, 1 1D,
7174 7"@3a(m76§l§ M§(Dd1/i<!)1{3) rz/zﬁﬁn MZ~1?4 (m 1H, 8.52
(dd, /'=4.9 1 H, 871 (d,/=1.70 Hz, 1 H); M
(DCl / NH 3) n’iz 302 (M- 1) + Exanple 13B

2-[("yo) - 8- Met hyl - 8- azabyp 0[33. 2. 1] oct an- 3-yl oxy] - 5-
(ryrldlhn 3- yI) thiazole trifthydrochloric aci d) The

e-(puidanr3-ghviliavole s bydrechiasig acid

wth HC (Aldpch 4M|n dloxane 0.25 nm., 10mm|)
in EtOAc (5 L) at anbient tenperature for 10 hours to
give the title conpoundEtasmpledbite solid. 1H NVR (300

(s TR RO, 2GR onr P ) o R 3 5 Bl
bordnid &id (Aydr2h 1P mg 1.8 BnmolBacg@difigro the pjocgdv@oytisied in Efample 1B.

TheuupohfSlrk 5y AR R chompdoctioy fihZcrdly RECHNGE 10, v

90/4)/2ARaD.40)Cal NMR&.{B@@MHZK CRLEHIONB 088 - 30Y 8n, AT, 2.19 7851 (m, 6
H), E!.%%f,’ ?H?,“z%p%:% b, 28319 Ns 48129 1Y Hiaa G=740- 33 0.5 1z, 1
F), 7.32 (s, 1 F), 7.66 - 7.74 (m, 1 H), 8.52 (dd, J=4.92, 1.53 Hz, 1 H), 8.71 (d, J=1.70 Hz, 1 H);
MS (DCI/NH,) m/z 302 (M+1)".

Example 13B
2-[(ex0)-8-Methvl-8-azabicvclo[3.2.1]octan-3-vloxv]-5-(pvridin-3-vD)-thiazole trithvdrochloric acid

The product of Example 13A (100 mg, 0.33 mmol) was treated with HCI (Aldrich, 4 M

in dioxane, 0.25 mL, 1.0 mmol) in EtOAc (5 mL) at ambient temperature for 10 hours to give
the title compound as a white solid. "H NMR (300 MHz, CD,0D) & ppm 2.05 - 2.31 (m, 4 H),
2.33-249 (m, 2 H), 2.54 - 2.69 (m, 2 H), 2.84 (s, 3 H), 3.95 - 4.15 (m, 2 H), 5.33 - 5.73 (m, 1 H),
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Exanpl e 14
2-1(g"")-8-Methyl -8-azabi cycl o[ 3. 2. 1] oct an- 3-yl oxy] - 5-
WEhb@npb7518. 4-t hi adi azol e Exanpl e 14A 2- Br onD- S5PCT/US2008/084148
rhenyl - 1. 3. 4-thi adi azole A stirred sol ution of
2-am no- 5- phenyl -[ |, 3, 4] t hi adi azol e (Al drich, 0.885 g,
5.0 mol ) in MeCN (anhydrous, Aldrich, 20 nL) was
7.9 édﬁ)e&ll(\)\(ddh]:@dmfe% K4, 1))@ &8 (MAS H0S),122d.232493 HEOL B); MS
) xn it
o781 P Bl S T P GO S s
HﬁM@BSI&wémbmﬁmQMﬁ$lEﬁiﬂ#&tédOannDnlun1ch|or|de (5 nm)
and extracted with ether (3x40 nL). The conbi ned
extracts were concentrated and purified by flash
chr omat ogr aphy [ Et OAc/ hekanes=20/80 (v.), R =Co] to
a1 o GME L e comound,  1H MR (300 M, 20O 3) d
(DCI/NH 3) me 241 (N%FD +, 243 (MrH) +. Exanpl e 14B
2-[(g" r|O) 8- net hyl blcyl [3. 2. 1] oct an- 3-yl oxy] -
5- phenyl - 1. 3. 4- thladlazéfggngégution of tropine
(Al drich, 140 My, 2-Brobhoamtlchylitrp 4Tﬂiﬁd{amé1ydr ous,

Aldrich, 10 nL) was sti Ted wi
P e SR Rt hhengais el BRI, 083 gsitumpo) n
Me(tlﬁ l@ﬁ&c&b&ﬂ ﬁldh(:l{ za n{l) k»@yt&eateah@th%g@u at) bmidy an@b£2.134 10.0
hen added at 10-20 OC, and the
mmﬁb ﬁ%amea%méﬂtgﬁlaiﬁ*% e B oeob g imipers prsraghieifor fg Rours. The
rmxgllﬂ@{{)& gnc%& &t%&t@gtec( QmMurﬂ Qﬁoﬁ@é@%ﬂ ag(i ggract&h@lth ether (3x40

resi due was diluted wth and washed
mI)niThiq combined ¢ragts GemdnceTinecdang amlﬁﬁdé?@ Iﬂaﬁhl chronyggegraphy

SRS Py RS DAL AR v o

5 pI9OT 30/ 255 tno 3givest Hed4 (it Pél) RPRGHNHLH/NVR (300 NHE

ALGRBOD) d ppm2.31 - 2.44 (m 4 H), 2.46 - 2.59 (m 4
" 2.84 (s, 3 H, 3.78 - 4.11 (m 2 H), 5.36

(t,/=3.05 Hz, 1 H), 7.43 - 7.61 (m 3 H), 7.77 - 7.93

(m 2 H); I\/IS(DCI/NHS) nz gB(I\/H- 1) +. Exanple 15
2- (1 Hi ndoI 5-yl)-5- [(ﬁé—ﬁ)—g—met hyI 8- a2ab| cycl 0

[ 3. 2-[1dua i thyB8 -..’»'I‘ "‘:m.: d : 3

b S(P%ﬁ% g% g;%{qfe Fchaf:pm 1 T%EA%?%} grous B QIR-10 )
wasgnﬁecﬂxm asE1hm3@r7f4:]ult<hd1cEG!AHZﬂ{ elé( 1Alg dr(brhmoll 3t Dntgegnt #Thplrature for
1.0 TR hid Moduct of Example 14A (241 mg, 1.0 mmol) was then added at 10-20 °C, and the

mixture was stitred at 60 °C for 10 hours and then quenched with water (1 mL) and
concentrated. The residue was diluted with CHCl, (30 mL) and washed with brine (2 x 5 mL).
The organic solution was concentrated and the residue was purified using chromatography (S10,,
CH,Cl,/MeOH/NH, H,0, v. 90/10/2, R=0.15) to give the title compound. 'H NMR (300
MHz, CD,OD) 6 ppm 2.31 - 2.44 (m, 4 H), 2.46 - 2.59 (m, 4 H), 2.84 (s, 3 H), 3.78 - 4.11 (m, 2
H), 5.36 (t, J=3.05 Hz, 1 H), 7.43 - 7.61 (m, 3 H), 7.77 - 7.93 (m, 2 H); MS (DCI/NH,) m/z 302
(M+1)".
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MeCN (anhydrous, Aldnch, 250 nmL) was added copper (JI)
brom de (Acros, 18.80 g, 83.7 mmol) and wanyl nitrite
W@ 200d10675M9 17. 0 g, 145.0 mmol) at 0-10 0C. The PERUS2068/084148
was then stirred at anbient tenperature for 10 hours.

The m xture was quenched with saturated amoni um
chloride (100 nL.) and extracted with ether (3 x 200
nL) The conbi ned extracEsnwhried concentr at ed and

a
(DCI/NH 3) me 243 (N&ﬂtagyﬁ6454ﬁﬁ%kb +, 247 (M:H)  +.
Exanpl e 15B
2- Bronp-5-[(g"Jo) - 8- net hyl - 8-a2abi cycl o[ 3. 2. 1] oct an- 3-
yl oxy] -1. 3. 4-t hi adi a20l e The product of Exanple 15A
(2.44 g, 10 mmol) was ¢ led.wjth tropnme (Al dnch,
1.40 g, 10.0 mol) acco%%%ﬁgg%%&the procedure outlined
I n Exanpl e 14A. Thesthibteencnbgpeiinih-was purified by

0011701 27 TPy O STHRR (00 GBEFD ) P obi
Me(;N lanﬂﬁ:g()gﬁl, Aﬁlglzi) %S(ﬂ.mﬂﬁwas aadadzcoémr <14> Hmid2 <A<505 188@@ 86.m
rnmep ng_@o—%@?g&ué @1@7}%’1@'% ﬁélo/rmppléﬁt qr.EO Cg%% mu[rﬁ was theypyirred
at al(thnt]&mﬂ'@ratEﬁéMOQloﬂlé CThe mixture was quenched with saturated ammonium

2- (I B 1 ndol - )-5-] JoV8- net hyl - 8-azabi cycl o[ 3. 2.1
CH 8 gibsyeial St G PaboL e THioppoelstmot vac

L 5
con%ﬁ’?@{i %%ﬁ%r ? rt;l‘%(il'%gfl:l hﬁ?%]%tt%%%@ méd‘@c;/élg&i& L8l gy (xg h 2RZ-0,] to
aﬁbpi@@@ésemma@eéﬂﬂﬁ@@Cbﬁﬂthevpﬁﬁb©@ﬂﬁeZﬁﬁﬂﬂﬁh@d24kﬁﬂ+H)

Exanple I1B. The title conpound was purified by
chromat ography (Si @2, CH2A 2/ MeOH/ NH 3 -H 20, v .

90/10/2, R =0-10). 1H Nm_r@gl@_m_m/m CD30D) d ppm 1. 97
2..34 3.

(d JE8 pagiuazof El(arh-plga 17A E74ed ] 5868 i coupletwith FrofiRe (Aldrich, 1.40

g, 1@ n4n§) 65%% © th@focedlu@ dfglﬁcg n éxafnpl]é 1HA Tl\l/stlée compounc? \27215
puriBled b}l-l:-hlrmdzobgra}hyl 31@5 C[PQQMﬁW{DHEN HyH,8; \32%@@ (le(ﬂ 13). 2LHNMR

oS Bl by s ot gL el e (oo

3 Hyya93t peated M), 607 ft; FSOMIRO (HRS (My,1/ BB mmmoy (MA- 1t X08C
@ﬁ$ . ML) at anbient tenperature for 10 hours to give the

t¥tle conpound as a white solid. 1H NVR (300 MHz,
CDBOD) d ppm 2. 32-2.58 (@umdd1k) 2.85 (s, 3 H, 3.85 -
4 5.33

o ol 6,86, (053,99

The product of Example 15B (150 rng, 0.49 mmol) was coupled with 5-indolyl boronic

acid (Frontier, 160 mg, 1.0 mmol) were processed according to the procedure outlined in
Example 1B. The title compound was purified by chromatography (SiO,,

CH,Cl,/MeOH/NH; H,0, v. 90/10/2, R=0.10). '"H NMR (300 MHz, CD,0D) & ppm 1.97 -
2.27 (m, 8 H), 2.34 (s, 3 H), 3.17 - 3.26 (m, 2 H), 5.18 (t, ]=4.92 Hz, 1 H), 6.55 (d, J=2.37 Hz, 1
H),7.33 (d,J=3.39 Hz, 1 H), 7.47 (d, J=8.48 Hz, 1 H), 7.62 (dd, J=8.65, 1.87 Hz, 1 H), 8.02 (s, 1
H); MS (DCI/NH;) m/z 341 (M+1)".
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(dJ=3.05 Hz, 1 H, 7.47 - 7.51 (m 1 H), 7.63
(ddj=8.65, 1.53 Hz, 1 H), 8.04 (dj=1.36 Hz, 1 H); M
W@ DObHSII7T8) mz 341 (MHl) +. Anal cal cd. for (IGHEONAILIHB4148
4,90TsOH 4.50H 20 C, 54.12; H, 5.54; N, 8.07. Found:
C, 53.83; H 5.25; N, 8.38. Exan'ple16
2- (Benzofuran-5-yl)-5-[(e"rfO -8-nef hyl -8-a2abi cycl o[ 3
. 2. 1] oct an- 3-yl oxy) - 1. 3£ﬁgnﬁgaﬁ2azole fumarate The

ng 1 5 mol ) accordlnggmﬁLﬁhﬁ_mmbcedure outllned |n_

o o i S ) Lo APAPOERS. 323 VR MG B
mg, 2. 37r9m61$ in ]ﬁC]ch (5 LB 2ambBEn8BmpAatuZe fd} 10 BoudSto(gve tireditlk cbinpound

9 /

s MR o Mg D008 brad Pt 118 s Ny 355
410787 H)0h.3372, 44012, 1 1) 6.58(d1 =33, H4, £ 1) 77. 2flz<d JESHY HZMBH), 7.34
@ TGt br b 56T Crrlton s g, B8 619378 o g 11t
H); E@qlé)«j:lmHg?n/éam HI-+4 Aial. NlcdfA S, HEXQOPH®0TSOH 1.50H,0: C,
4 Phidro o o1 §06- T RadoUe Bt Hy1 28 a8 abi cycl of 3. 2. 1] oct an- 3

-yl oxy] -1. 3. 4-thi adi azol e funmarate The product of
Exanpl e 15B (303 ny, 1.0 nnDI) was coupled with 2-

(benzo[ 7]t hi o EX—amp—ﬁ
D B&rzg_ ] ' 08 ARGadiazole
(Maybri dge, 2.0 nnDI) accordlng to the

ny,
procedure outlined in Exa#piRB<7 to give the title
conmlgt@ggiuasof@zm%m @515 9'5@ ng d&és% %g%QoB{!‘rlid m@mmn 5
m - (m
bor?rgc acgyl (Maylgmgg 240 31g9175 {Ilfﬁol)ch.q}dmgtoglye }(rpced}ur-e @uglgeq_rzj Exg_mple 7
to gk’% ’the6n‘d@ %or('}g@una 2t WhlZe ﬁ)gd ?*NMR%%)@ MQ>, Elj_'@’D) i3 1{:’3)11 2. 58 72258 (m,

5 10 379 50 6000 1399 (. BB ¥k =1 BB OB 2 S PSS, 10
Hz 3?44)”*} @3‘%3}5‘?8 5(1%”T|)H),+7 43“%!@' /=63 P@'Hz 10@033%2 @C?@@Z 14H)1§12

J=14 1891 Ty M§ @m/%mve i @w@ mq;b eded. for CgH,,N,0,8 .00 €.11,0,
C, 5"7*”/@%'5)07551[4%“92511% @8k Bé/'H 8vaahj gycl o[ 3. 2. 1] oct an- 3-

gl oxy] thi adi a2ol € funmarate The product of

Exanpl e 15B (150 ng, 0.495 mmol) was coupled with 3-
f 1 uor ophenyl bor ont aM(jﬁ&¥gﬁéﬁP’ 168 nmg, 1.2 mol)
accordlng to the procedure |ned in Exanple 7 to

g 1 i HS AR [z ] ] 138 1812

232-242(m4

fumarate

The product of Example 15B (303 mg, 1.0 mmol) was coupled with 2-
(benzo[#|thiophen-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (Maybridge, 520 mg, 2.0 mmol)
according to the procedure outlined in Example 7 to give the title compound as a white solid. 'H
NMR (300 MHz, CD,0D) 8 ppm 2.33 - 2.45 (m, 4 H), 2.49 -2.58 (m, 4 H), 2.83 (s, 3 H) 3.90 -
3.97 (m, 2 H), 5.37(t, J=4.20 Hz, 1 H), 6.69 (s, 2 H), 7.49 (dd, J=5.4, 0.7 Hz, 1 H), 7.72 (d, ]=5.4
Hz, 1 H), 7.85 (dd, J=8.5,2.4 Hz, 1 H), 8.05 (d, J=8.5 Hz, 1 H), 8.32 (d, /=1.0 Hz, 1 H); MS
(DCI/NH;) m/e= 358 (M+H)". Anal. calcd. for CH,,N,OS, 1.1C,H,O,: C, 55.45; H, 4.86; N,
8.66; Found C, 55.27; H, 4.89; N, 8.54.
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H, 2.48 - 2.56 (m 4 H, 2.83 (s, 3 H, 3.90-3.95 (m
2 H, 536 (tJ=4.2 Hz, 1 , 6.69 (s, 2 H, 7.24 -
wQa2®2067579 1 H), 7.53 (td,/=8.2, 5.6 Hz, 1 H), FCBBS2008/084148
7.68 (m 2 H; M5 (DCI/NH 3) mz= 320 (M+H) +. Anal
4.15C 4H4O4: C, 54.63; H, 5.03;

cal cd. for Cl6H18FN3CS
N, 9.28;, Found C, 54.50; H, 5.29; N, 9.20. Exanple 19
2-[(g""Q - 8-net hyl - 8-azabi cgcl o[ 3. 2. 1] oct an- 3-yl o
cg]-5-/g-tolyl-1.3.4-thi adi azol e fumarate The product
of Exanple 15B (150 ng, 0.495 mml) was coupled with
/" -tonIborom: acid (Aldglmp rrg 1.32 nmol)

FTE

I\/Hz CD3(D)dppm229-£2mﬂfhte(m8I—|) J .52 (s 3
2. 96 4.1 He,
AR SRR TR N TR N TSR

ﬂuo(cdﬁhei%rlﬁd}omd\@ﬁ( (@Qn/clh\"“ﬂég)ngm z mm%]]) BedoMihd to"thﬁﬂ@&edu&@luﬂﬁed in
for Cl7H2 1N3GCS 4. %glg 58. 23; H,

Exagipfs 1 o g THe ceigp ﬁN%iRgém Nz, @ &) @aﬁ%ﬁ% %62 (m, 4

24842%@1@@{) 2.83 (s 3H) 390395 m, 2 H), 536(t] 4.2 Hz, 1 H), 6.69 (s, 2 T),

- 8- azab| c ct an- 3-
724, aa%miéwtﬁ%@a%ﬁ@ i aretrarcl ol B dheqlon Sy
320 0B 1) 1 50haMBalc O £ 493, HTIAN, @s%@c@@gl@@m t15.03; N, 9.28; Found C,
Afiuoro hetrz%l boront acid (A dnch 130 ng, 0.93 nmi )

54-Heldot- et the procedure outlined in Exanple 7 to
give the Ule conpound as a white solid. 1H NVR (300
MHz, CD3OD) d ppm2.31 - 2.42 (m 4 H), 2.49 - 2.55
(m 4 H, 2.83(s, 3 H, 388-3.95(m 2 H, 5 34

t,/42HZl 6. 69 m 7.21 - 7.30 2
o gl -
: Tﬁl‘e %?(oduu 1of %Xﬁ]'rgple ll_'%l H@O gg @&)S%OIWaSAtoaﬁed Vblth m- tolylboronlc

aCldr ﬁéhlylil }805”n$ (1@2 @1@.91)- %CQ@@QW f-h% pepRervracspeingdl 8 Exatiplsch taigive the
title &&ﬁ%{dd %%%hl?e &Jﬂg agi Rapl %@5 ?g)%v\lg2§glgr¥d ‘QI% ch, 4%% 81),2.52

ed w
(s, 3cHh), aBd phehylcBor 817 ( radld) éABdnEHlHBTPﬁgGG%SZWBQ 7.43 (m, 2

e e o lined in
i, B o P R ST P I0C P D b S B D BRA S ORY L Cor | .
C17HZITNNW-QEKDH4W358QDBI@ZS)81de®m Eot%tﬁ(z 540064y 5.8%5; M) 9.572. 48
-2.55 (m 4 H, 2.84 (s, 3 H, 3.88- 3.96 (m 2 H),
5.38 (t,/=4 2 Hz, 1 H, 6.69 (s, 2 H, 7.46 - 7.57 (m
2 H, 7.76 (dt,/=7.1, 1.7 Hz, 1 H), 7 89 -

Example 20
2-(4-Fluorophenyl)-5-[(endp)-8-methyl-8-azabicvclo[3.2.1]octan-3-vloxy]-1,3 4-thiadiazole

fumarate

The product of Example 15B (150 mg, 0.495 mmol) was coupled with 4-
fluorophenylboronic acid (Aldrich,130 mg, 0.93 mmol) according to the procedure outlined in
Example 7 to give the title compound as a white solid. '"H NMR (300 MHz, CD,0D) 8 ppm
2.31-2.42 (m, 4 H),2.49 - 2.55 (m, 4 H), 2.83 (s, 3 H), 3.88 -3.95 (m, 2 H), 5.34 (t, J=4.2 Hz, 1
H), 6.69 (s, 2 H), 7.21 - 7.30 (m, 2 H), 7.85 - 7.93 (m, 2 H); MS (DCI/NH,) m/z= 320 (M+H)".
Anal. caled. for C,(HFN,OS 1.10C,H,O,: C, 54.81; H, 5.05; N, 9.40; Found C, 54.82; H, 4.85;
N, 9.52.
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7.92 (m 1 H; M5 (DCI/NH 3) mlz= 336 (MtH) +; Ana
cal cd. for Cl6H18CI N3CS 4.30 CAHAO4: C, 52.31; H,
wa 200671479 8. 63; Found C, 52.18; H, 4.85; N, 8.FGI/US2008/084148
Exanple 22 2-(1 -1ndol-6-yl)-5-]
) - 8-net hyl - 8-azabi cycl o [ 3. 2. 1] oct an- 3-yl oxy] - 13
.4-thiadiazole - toluenesulfonic acid Exanple 22A 2-
-1 ndol -6-yl)-5-[( V8-nethyl -8-azabicyclo
[3.2. 1] octan-3-yloxy]- 1.3 4-thiadiazole The product of
Exanple 158 (150 ng, 0. 4 mas coupled wth
d R ,,' ) 3 ) ]

wer e processed accodrng t% tpe procedure outllned in

Exanple I1B. The title co was punfied by
ch ﬂﬁﬁ@tc@]@tt&ﬁ yarSe O (16HRG] (249\3(&@1%1}\Il>vhs3i:ou}b'ﬂec2@,th \B-
90/,10/ 2, . N 300 WVHz,

chlorolﬁqeaébo(rﬂ;]nc g%%rﬁhég7 Fg/gRl %nﬁ?ol) Vygﬁt@@toces? %OECEH% tQZLl’q_«i)

pro&ddd oftlinéd4 . FaBmpiz 7 td gitd) the GilSnfduhdEs. Bbhitelzolidl "HINME.(89

MHb TS i %5%%@, IR s Lo %5%%&% 2

H), 338 (0 43412, (( Myl .69+, 2@1)@“%8722@[1 ZH) 776(dt] 7.1,1.7 Hz, 1 H), 7.89 -

2- (I H1ndol -6-yl)-5-[fe" zabj cyc
7ot 3 1 S el g 28 QLA AL ATDT B R O,
C, 52.3&ai.d.80he, psnduaid @2 Exanplse, R 43( 130 ng, 0.38 mmol )
was treated with /-TsOH H 20 (144, ng, 0.76 nmol ) in
Et OAc (10 nL) at anbient tenperature for 10 hours to

give the title conpound;g@, 1pi te solid. 1H NVR (300
M—|z CDBOD 5d 2;0

(dJ305HZ 1H) 72§u&1@311’f¥3m89c1&'|2 2H), 740(d 1
H), 7.47 (dd,/=8.31, 1.53 Hz, 1 H), 7.65 (d,/=8.48 H,
1H, 7.71 (d,/=8.14 Hz,2 H), 7.91 (s, 1 H: M5
(DCI/NH 3) mz 341 (Mt BugneApal cal cd. for C18H
20|\|4OS410Ts,cJHoon2—o_pT—21 615286 o, 552 N

23 The product of Fxample 158 (150 049 mmol) wascouled with -indoll boronic
(IFLIndoI-4-yI§-5-[ e -8-net hyl - 8- aEablcyc lo[3.2.1
aCId] (bronter> BOyhg kY mmolgwee Pmce@eﬁdalzmdqu to thegtreredrss ol tigndiie

Exa%ieﬁﬁéﬁ%gglhgcgﬁﬁ)un% w s(punﬁec; by Chromaﬁ())/gfmph éz abi cycl of 3. 2.

crlﬂlﬁbﬁe@ﬁi/mrm]v 90/ 8)/4. R4 FLOME (300 MHz, CD,OD) 3 ppm 2.08 -
2.42 (m, 8 H), 2.50 (s, 3 1), 3.39 - 3.52 (m, 2 H), 5.23 (t, ]=4.58 Hz, 1 ), 6.52 (d, J=3.05 Hz, 1

H), 7.39 (d, J=3.39 Hz, 1 H), 7.47 (dd, J=8.20, 1.50 Hz1 H) 7.62 - 7.66 (m, 1 H) 7.90 (s, 1 H)
8.54 (s, 1 H); MS (DCI/NH,) m/z 341 (M+1)",

Example 22B
2-(1H-Indol-6-v1)-5-[(endo)-8-methyl-8-azabicvclo[3.2.1]octan-3-vloxy|-1.3 4-thiadiazole p-

toluenesulfonic acid

The product of Example 22A (130 mg, 0.38 mmol) was treated with p-TsOH H,O (144,

mg, 0.76 mmol ) in EtOAc (10 mL) at ambient temperature for 10 hours to give the title

compound as a white solid. '"H NMR (300 MHz, CD,0D) & ppm 2.18 - 2.70 (m, 11 H), 2.85 (s,
3 H)3.88-4.03 (m, 2 H), 5.35 (t, J=4.41 Hz, 1 H), 6.53 (d, J=3.05 Hz, 1 H), 7.23 (d, J=7.80 Hz,
2 H),7.40 (d, 1 H),7.47 (dd, J=8.31, 1.53 Hz, 1 H), 7.65 (d, J=8.48 Hz, 1 H), 7.71 (d, J=8.14 Hz,
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The product of Exanple 15B (150 ng, 0.49 nmol) was
coupled with 6-ndolyl boronic acid (Frontier, 160 ny,
wa@9nemsry) accodng to the procedure outlined | PCEKS2UPS/EB4148
IB. The title conmpound was purified with
chromat ography (SiO 2, CH 2C 2/ MeOH/ NH 3 -H 20, v.
90/10/2, ROI O 1HNWR ( OO Mz CD 30D) pPm 1 2.32
2Hf n"h918s HH); NS BZCI(/NﬂaBml‘b FHMIMET) 30RT. cflgl. £& H) , 5. 22

ARS8 biD B (R R el iy o

101@d/746|—|z ,756(d/814|—|z
(DCI/NH 3) mz 341 (MHl) +. Exanple 238
2-(IHIndol-4-yl)-5-[feW)) - 8-net hyl - 8-azabicyclo[3.2.1
] oct an- 3-yl oxy] -1. 3. 4-f hi adi azol e] "- tol uenesul fonic
acid The product of Exanple ? (150 ng, 0.44 mmol)

was treated with /-TsOH 8, ng, 0.88 nmol) in
Bt(OAGndcl9- cady)-@rdiheint- azfaBl a2 Ub@aif-®¥lodiQ 1 Bdible p-
give the title conpound vvhlt solid. 1H NWR (300
MHz, CD 30D) d ppm 2. C 1 H, 2.85 (s, 3 H,

3.84 - 4.11 (m 2 H), 538(tj—475Hz 1H, 7.05
(d,/=4.07 Hz, 1 H), 7.16 - 7.27.(m 3 H), 7.43
(d,/=3.05 Hz, 1 H), 7.4¢=ample2d\sg 1y 1 H), 7 57

( (I FEBadbi4-kiz 5- @ndbj)g mdthylB-4-6bidyeB 3101 | ddan- Ryl bhy]-1 BB- thiadiazole
(DCl./ NH 3) rriz % 1) +, Anal cal cd.  for CL8H20ON
4o§ hg ngmﬁ%aml 150 g, 54 mpgol) pyas casplsgwitRy G- indpgy bggonic

ac1dF(PfUﬂ66r %0 133mn(hb acc&h@g’io i ro&z@mé%uﬂlgé@aﬁ'@)(ﬁn é1B. The title
Cyano enyl -azabi c

compf](n&wwusp i5) ﬁmhr%n%oaa&hﬁ .<%8p ffci)lfl( N B %e‘t 3%/‘50/ 2,
R=01§. BI NMI@{%@MPEX@B}@I@%@% 13560>. @E m,® %)953 ])121\6/513 3.27 (m,

cougl ed w - ano %I bor oni ¢ aci ari

2 Hpyg 221, 4nitdily 1 &b e oq5dfidg2t3 HenkHpr ce étdbﬂeé%d%ﬁ i Hﬁe7d41 d f 3.39

Hz Im%xaﬁm dﬁﬁ 416%%'1‘1&@ ’ﬁﬁ%ggghﬁkﬁoﬁﬁp A Bz/ﬁﬂ‘g’%/tz%ztl (M+1)

"sol 'l d.
H, 2.85 (s, 3H) 3.92 399(m2H) 540(tJ44
I—Iz,lH) 770(t/78

788(dt/78 1.4

di'émpll zk'B 0t 821

cal cd. for C17H18N408t(§l|é}1gg]:f0§ﬁ%gl 0.6000 C 47.86;
H 4 18; N, 11.28; Found G 47.63: H 3 88; N, 11.56.
Exélfkmpeodggt o) E(xgng‘lp 22A (16P oygelt-H+ mmol) was treated with p-TsOH H,O (168,

g)'s%'?u’ﬁﬂéii %‘E’?%)[A&% (ﬁﬂ) garq&% X&«Fg r%r@%rcl Qs 3 %vé&h@ﬁpea”'

yl oxy I azo mar at e he product o
confbeardyise WHEB s¢li5 0H AGYR (B4 98 Laiib), P DMVaS podish=eh (i, t hIT32.85 (s, 3

H), 3.84 - 4.11 (m, 2 H), 5.38 (t, J=4.75 Hz, 1 H), 7.05 (d, J=4.07 Hz, 1 H), 7.16 - 7.27 (m, 3 H),
7.43 (d, J]=3.05 Hz, 1 H), 7.49 (d, J=7.46 Hz, 1 H), 7.57 (d, ]=8.14 Hz, 1 H), 7.70 (d, J=8.10 Hz,
2 H); MS (DCI/NH,) m/z 341 (M+1)". Anal. calcd. for C gH,N,0S 1.00TsOH 0.40H,0: C,
57.76; H, 5.58; N, 10.78. Found: C, 57.33; H, 5.25; N, 10.49.

Example 24
2-(3-Cyanophenyl)-5-[(erdo)-8-methyl-8-azabicyclo[3.2.1]octan-3-yloxy]-1,3 4-thiadiazole

trifluoroacetate
The product of Example 15B (150 mg, 0.495 mmol) was coupled with 3-
cyanophenylboronic acid (Aldrich, 185 mg, 1.2 mmol) according to the procedure outlined in
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t pf | uor onet hyl phenyl boronic acid (A drich, 228 ng, 1.2
mmol ) according to the procedure outlined in Exanple 7
W0 200giogrs7e he title conpound as a white solid. BET/NRAR08/084148
(300 MHz, CD3CD) d ppm2.31 - 2 57 (m 8 H, 2 85 (s,

3 H, 3.92- 3.98(m 2 H, 530-5.42 (m 1 H, 6.70
(s, 2.80 H), 7.72 (t,/=7.8 Hz, 1 H), 7.83 (d,/=7.8 Hz,
Exafinphd)4, to&iv0 She(tdle kavip@:nHizs a @hilt@ s0lid. IVN(\/BQ, (300 Mytz, MB,0D) 6 ppm

233 BB T AT 23 G @& 2B Ry i 70 (gl 78

1 HEGwRdItJ=7811.4T1z, H1),8.16ddN=84, 7.8.1.(BXanpl)es.26(t, ]=1.7 Hz, 1 H);

oA e T EISIG, C ovticon e

47 80} Fz01 &Nt uhzs: AbendKhd7.p3;60B68; f11B6anpl e 15B (150 ny,
0.495 mmol ) was coupled with 4- chl orophenyl boront
acid (Aldrich, 187 ng, 1.2 nmol) according to the
met hod descri bed in ExanE pYeztso gi ve the title

I\/R 0

Al : ey - 3 2 llogtagy
(S, 3 H) , 3. 85 - 2 96;&@@132816@@%&633 - 5.39 (m 1 H)

S Pihe bRt RIS stk 5L s Py s AR Wt Bt or

mﬂ@@lﬂa@%mqsom&gé H‘Ql@‘lch 03 152 mznma; aa&maﬁlg té\lthe%r&édure
Found C, 52,76; H 4.77; N, 9.12
outlpied 1 Ippipfe 716 rgaﬁélmﬂmcwm@ém 5W§ﬂt@\ﬁ5>hf f él NW A MYz 8-
Cngam gyebol 3287 &, @qinamsﬁ?syj Hmbz 1 3358 4 Hb a@oamk@ Pi1s 6.70
fumarate) The product

21%[1))7%(§ chSéﬁiZeHH\)ﬂfﬁ d, = 78Hz IH) 809 5]—78%% 1 Hj, %919 (s, 1 H);

m Zi h kﬂﬂ q_ 17+218% 3 2
L e o AL e
P

+4 Db P 21706 B505043847, 380 my, 1.22 mmol)
according to the procedure outlined in Exanple 7 to
give the title conmpound as a white solid. 1H NWMR (300
MHz, CD3OD) d ppm 2.30 -Egugpkem 8 H), 2.86 (s, 3 H),
-_é%ﬁ #%en RrAModad B 5108113 A Bindi

nRth9I28-3

6, 19 He, 1H)815(d/§wmm, 1 H: MS (DCVNH 3)

m T 1T | m oy
c1§ﬁfég%ﬁgtcmg@5a5 Q@h%%ﬁz%ﬂ 801?4”%% %Qg“ﬁthﬁ 31: N,

chlopor g e (WIDGS e it BIINCeTdigoio b d@gripd (n
Exalti Qw4 el i R ( 0D

MO i OO BRAGN e b wiie solid ‘1 NYIR (300 M1, CR.OD) 2 ppm
0.3T 30, 3100+ 2.8hi 2 (am 611 B, X Hirfardies 85 — 206 o 3 H) S 335,30 o
H), 6.69 (s, 2 H), 7.53 (d, J=8.5 Hz, 2 H), 7.85 (d, J=8.5 Hz, 2 H); MS (DCI/NH,) m/z= 336
(M+H)". Anal. caled. for CH (CIN,0S 1.15C,H,0,: C, 52.72; H, 4.85; N, 8.95; Found C, 52.76;

I, 477; N, 9.12.

Example 27
2-(2-(Trifluoromethvl)-1 H-indol-5-v1)-5-[{exdp)-8-methvl-8-azabicvclo[3.2.1]octan-3-vloxy]-1.3 4-

thiadiazole bis(fumarate)
The product of Example 15B (150 mg, 0.495 mmol) was coupled with 5-(4,4,5,5-
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The product of Exanple 15B (150 ng, 0.495 mmol) was
coupled with 3-chloro-4- fluorophenyl boront acid
w@ 200die1s79 190 ng, 1.09 mmol ) according to the PCDUSHOS/EB4148
outlined in Exanple 7 to give the title conpound as a
white solid. 1H NVR (300 MHz, CD3OD) d ppm 2.32 - 2.42
(m 4H 2.44 - 2.56 (m 4H, 2.83 (s, 3 H, 3.88 -
tetrPnQ@lyl- (1;3;2 c]Zoxb:l)QfoEn -32D)-2- 51f®9ro(1rnthym 1%—1{1(?1(@@: gt (Pgt;en‘QA@hb@UOn

Pub% aﬂ%m &IQ Qé%?%gﬂ%ﬁ%%é% %%mglgdd rdm%ég hﬁ%lt?cﬁﬁl—]fr%?utﬁz ed in

ExaBftt T Mkl the. tildnahpeakiada Wﬁmfrsofﬁi.61H-IUNMRl:(BD(BMHZ CD,0D) 6 ppm

23%#%%84 E:ﬁ?jzasﬁgs 3%’8; 553%—75@@%%3@ g'gz 85 4B, TR S 5 10, 7.03

(s, 124 257 @y f=Blsus, oM rlBglgd, /=8.6, 1.9 Tz, 1 H) 8. 15 (d, J=1.7 Hz, 1 H); MS

oA SRS Bpan el el g Y astan

C, 4Byl 11SH. $81F5&hdrrg 4809 :495.30710) 7)62WaS coupl ed with 4-
(trifiuoromethyl) rhenyl boront acid (Al dnch, 190 ng,
1.0 mmol ) according to the procedure outlined in
Exanple 7 to give the title conpound as a white solid.
1H NWVR (300 MHz, CD3OD) d ppm2.32 - 2.43 (m 4 H),
2.50 - 2.57 (m 4 H), 2.85mpL283 1y 386 - 3.95 (m 2
H)-; 3-6hB2>-4-A18ordSheni)-5-KeAR)-8-1BetBd-8(a8abictc130 2H) actaf-38oxy)-1,3 4-
(dj=8.5 Hz, 2 H), 8.06 (d,/=8.1 Hz, 2 H),. M5 (DCI/NH
3) me= 370 (MH) + Apjadiazalsfuporate o C17H18F3N3OS 4. 15
m%@%rod@ct &-E—X&g e bB éS@&g MN1958ard %]WES%G}QC&NI@Q-C@&O A,
4. 48; Eianple (4 Met henyl

ﬂuo[rqpélﬁ@zg)or(gn wdngh al?%mgcg/((\ﬂ raflgl) gccmdgtgttg ﬁdegnr%eég{fg Purhned in

Exailnffe 74totgh7|e @Qz‘ t@l% Qbﬁpédﬁﬁ% @IvﬁlteT Rad. DTHNMI@ 368 MBI EDLSHm

(15 ) was coupled wt
23%%&%@%?69&%%—%@ é:Hac%fﬁ EAIP@n%ng @@@ (g, 101562 nerd? o 1
H) @%@@J @Iz ﬂgtﬁzgl “é y\fsomﬁﬁw@z Qi) F?Zd“ !6 n, 4E>fzarrm>es @ 8, 84570

| u I solid
1 Hmlmb@ﬁq 2=73G4 (MpHY 9 Apgh calgd. |.ﬁ9r C1;,_Hl4QﬂFN3(QS $0C,H,0,:
C, 5()@8 144'708 N287333F&1§qdc356|))3 }34%@ NS673 H, 3.88 - 3.94
1H),”  6.69 (s, 2.30 H, 7.04

(d/ 88Hz 2H), 778(dJ88Hz 2 H: M (DCl/NH

3) mz= 332 (MtH) + Anal calcd. for CL7H2IN3O2S

-1.15C4HAOM4: C, 55.80; H, 5.55; N, 9.04; Found C

55.91; H, 5.34; N, 9.20. Exanple 3 1 2-(3-Am no

rhenyl )-5-[(CTfif)-8-nmethyl -8-azabi cycl o[ 3. 2.

| ] octan-3-yloxy]-1.3.4- thiadi azole hem funarate
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The product of Exanple 15B (152 ng, 0.50 nmol) was

coupl ed with 3- amophenyl boroni c acid (Al dnch, 137 ng,
wa2@onemsiry) according to the procedure outli nedPCTUS2008/084148

Exanple 7 to give the title conpound as a white solid.

1H NWR (300 MHz, CD3COD) d ppm2.31 - 2.38 (m 4 H),

2.45 - 251 (m 4 H, 2.81 (s, 3 H, 3.8 - 3.92 (m 2

H, 5.30 -5.38 (m 1 H),, 6.68 (s, 1.30 H), 6.83

(dddJ=8.0, 2.2, 1.0 Hz, A 05 - 7.09 (m 1H,
714-722(m2H) 3)n12—317(MH—|)+
dl( TR ogshetfivdiphdg 2 O SCAEKLEH Q.1 ] loxy]-1.3.4
H5.81; N 14.30; FouqhadCdZOlC@u% H 5.88 N, 14 37.

Exanpl e 32 marate
2- (The Ftdaybphienyh)le 551 (1gW: B4a5etithyl) w&ma@mmm@[ 3.2

(Ul%}p&o&tf@}yl)gl?e%gg%%%f élcl éédt i 861 I aZf)% nar a(?lﬁlg v\)’age procedure

outlGRU Pl BGmMM TroABt Iy talle emb@m& @ik GhiaCdotd. (AININR CFO0 DA, 1) ,0D)

s pigi a2y eed i oo e gy o S e AR g Do s

(m, 1IH[)M\@ (é m H\ﬂ-lzgz @D&@)sz zppm ds @71-BMj1, 7 1D, Mas (TRCIHNH,)

271
/e Pt @ b oy Wy Gt o o ol € Shasf g 86
Foul C, 51. 8111 4.%3;3836m0 1 H), 6.69 (s, 2.30 H), 7.35
(d,/:8.5 Hz, 2 H, 7.75 (d, /=8.5 Hz, 2 H); M5 (DC/NH
3) mz= 330 (MtH) +. Anal calcd. for CL7H2 1IN3Q2S 4. 15
AHAO4: C, 58.85; H 6.04; N, 9.19, Found C, 58.94; H
6.08; N, 9.34. Exanple 33 2-§4-Acety|pheny|) 5- [(g
A) - 8- mef hyl - 8- azabi cycl Uoct an- 3-yloxy]-1.3.4-th
A ahetehddif syeroacet @ IQB—QEQIQC lo@ainb e 0f 3 |3er tﬂﬂ@(ﬁazole
(150 ng, 0.495 mmol ) was coupled with
Aacet yl phenyl boroni c aC|d—€¥¥%hch 164 ngy, 1.0 mmol)

acm{e@k&gcmﬁxaﬁ 19&%@@@5@ @%Idnﬂasiwasrko@q@cmﬂﬂe44 to
glve the title conmpound as a white solid. 1H NWVR (300
met

Ph@@ggg)nc@mé ,@ﬁfigdg H2mgy 1 @5111(1@@ ac,g;oqc])ng tp the @racequrggutlined in
Exa(ﬂr’;%e 7‘2]’(0:3;\"6 % t@l% c&ﬁpog’ldw a Wl?rrtégs@h(g SH Noq\/[kb 300%41%9 CD @Iﬁ %Dppm

2.2%. 19 ((I]@I4’F&,82%+&56 (21 ) 2\/@ 3 @@ﬂ),é N% @)3 Irﬁ 25’383&&4 (mM—i)i) 529 -
! ¢ blinGys mer

3 ér\gf’} 6H§98<L 2%8;% 7)5% Fou%§0ﬂ78é@ jgg%@g A0 (RN
m/;gz ?3@ (Mﬁiﬁrrpzf;@l 3z|1chfor C,-H, N;O,5-1.15C,H,O, C, 55.80; H, 5.55; N, 9.04;
Fou y Lgycl op”. 1 Joct an- S-yl J- S- phenyl - U*-t hi
<>n§ éz&F héﬁ?ﬁé?@ golutlon of the the product of

Exanple 14A ( 0.17 g, 0.71 mmol) and ( 9)-8-nethyl -

8- azabi cycl o[ 3. 2. 1] oct an- 3-amre di hydrochl ori de

(Apollo, 0.10 g, 0.7 mmol) in N, Ndiisopropyl ethyl am ne

Example 31

2-(3-Aminophenyl)-5-[(exdp)-8-methyl-8-azabicvclo[3.2. 1Joctan-3-vloxy]-1.3 4-thiadiazole

hemifumarate
The product of Example 15B (152 mg, 0.50 mmol) was coupled with 3-
aminophenylboronic acid (Aldrich,137 mg, 1.0 mmol) according to the procedure outlined in
Example 7 to give the title compound as a white solid. 'H NMR (300 MHz, CD;0D) § ppm
2.31 - 238 (m, 4 H), 2.45 - 2.51 (m, 4 H), 2.81 (s, 3 H), 3.82 - 3.92 (m, 2 H), 5.30 -5.38 (m, 1
H),, 6.68 (s, 1.30 H), 6.83 (ddd, /=8.0, 2.2, 1.0 Hz, 1 H), 7.05 - 7.09 (m, 1 H), 7.14 - 7.22 (m, 2
H); MS (DCI/NH,) m/z= 317 (M+H)". Anal. caled. for C,(H,,N,0S 0.65C,H,0,: C, 57.01; H,
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(2 m) and dinmethyl sulfoxide (2 nL) was stirred in a
seal ed tube at 130 OC overnight. The m xture was
W@ ombee7std room tenperature and diluted with WwetBUSZ068/084148
m), extracted with CHC 3 (4 x 10 nlL). The conbi ned
extracts wer e washed with brine (2 x 5 nL) and
concentrated under reduced pressure. The residue was
5.81p i 4.3(edoby! (prepatabIsYENHRLIBC (G | son, Xterra(r)
colum, 7 mm 40 x 100 mm eluting solvent, MeCN/ H20
(wth 0.1 MNHAHCO 3/NH 40H, PH=1 O (v. 90/10 to 10/90
over 25 mnutes), flowrate, 40 nL/mn, uv, 254 nn to
provide the titled corrpotmd lﬂ NVR (300 MHz, DWVSO- D
6) d ppm1.71 - 1.98 (m .99 - 2,11 (m 2 H),
2-(PEABIph& ) 3- [kdhdn)- RrOGyl-8- &alﬁl&cfolfﬁZ ﬁod‘tﬁg -Bo8]-1 B4 thiziaAtk fumarate

v et ke o5 e 391 opfheey D e brce B e

cthylphegyisd-omic FheAlaeansi ap, 1al Gooptavidieso phatsreeubitald in

GOS0 SO oL 2 Lt AP ol S ESSLive 1o

(t, ]wnter:a snbaa M(hf;ahd)yz acospt@abd fH) czﬁm I(dy, @+7.8 FHRE2 H), 2.83 (s, 3
s cqnpr conpounds t i pvention
10, F8F PV A Boget hers G ToAl) b2 AbHe oML Tk 2 10:775 @
]—srshag O&Rp eub I(ID@I/M{@&(?%BMBHG})MAMBE:ﬂcd the, H,N,0,581.15 C,H,O,:
rmaceuti c i ons can be formul ated for oral
C, 5§§ﬁﬂfﬁrl6§){4r1§t?%FPstfol5f384é4r éloﬁd&% form for parenteral
injection or for rectal admnistration. A
phar maceutically acceptable carrier neans a non-toxic,
inert solid, sem-solid or liquid filler, diluent,
encapsul ating materi al off@idng ation auxiliary of any
Sorre exan'pl es of mat e{)l al s that can serve %S -

as Iact ose, gI ucose andmelg&{)%gte st arches such as
corn starch and potato starch; cellul ose and. its
derfibg@tddveisof Fayeplc 438 §6dmant: %%mﬁe&lwetq@y@ectelﬂv il ose,

ace ‘iaﬂéﬂylb‘éﬁo'n c%ﬁ%@ldﬁ&ﬁ 6‘4%@ 'k'b%%@ol)aa‘é%r@ihg to ROPLILLRE: outined in
ragacanf : gelatin; talc; coc6a butter and
Exagyplypfosi gtverd}ﬁ tmaﬂeepomﬂdlasa Wbl@ﬂ:ﬁ’@hasHé\él\éRlﬁOOé\ﬂHZ CD;OD) 8 ppm
S WIS i boo0lsigge, _
2 T aa soybamn ol Gy adr o e S o e 539

5. 4‘@(Iﬁyéé1>% 7. %’s(ﬂd% 5 Pézué W)a%wdﬂﬂyﬁ 8éizeéﬁé, Mﬁhd)@t/ N%) m/z= 344

(M+@ur ﬁkpﬁofal%él% c I s 5 RG ggg%)}?zde%u §'75' Mound C,

dr oxI af um hum hy c aC|

SLGyHogEn N Bééd wat er; isotonic saline; Rl nger's
sol ution; ethyl al cohol , and phosphate buffer
sol utions. O her conponents, such as non-toxic
conpati bl e lubricants, shempisiisodi um | auryl sul fate

gmine

perﬁf winmg oagemmmro@rces@ima@e\ﬂea (@rl(zi gahl‘ll roxbi amt @dgaAmethyl-
8- aza!hlc clo?&e% ﬂoctg’negl ]aminﬁ éthhngrocchq rg)d%z}ﬂt II%n 7Fr)nrg(§ {";9@% | cal

rons oO nven mnis re’d to
dnsdipmmm}ly&nﬁin (2 mL) and dimethyl sulfoxide (2 mL) was stlrred in a sealed tube at 130
°C overnight. The mixture was cooled to room temperature and diluted with water (5 mL),
extracted with CHCI,; (4 x 10 mL). The combined extracts were washed with brine (2 x 5 mL)

and concentrated under reduced pressure. The tesidue was purified by preparative HPLC

(Gilson, Xterra® column, 7 pm, 40 x 100 mm, eluting solvent, MeCN / H,O (with 0.1 M
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other mammal s orally, rectally, parenterally, ntracts
ternally, mravaginally, nmraperitoneally, topically
w@ a®by7spowder s, oi ntnents or drops), bucal |y PCT/ES20881084148
oral or nasal spray. The term"parenterally," as used
herein, refers to nodes of adm nistration, including
i ntravenous, intranuscular, intraperitoneal,
NHpCag/ihat,aal, PHsubct @reduws 0/9htveaZir thinguh)aflow nfeet inbymin., uv,
25430 L D B D AREEL) Gl ERPBL L9805 o 171 -1
(m, a(H)eTp‘i%chl 8 (st éﬂi) 126l 6dg aébus9m3 Sanag i (s 954:@44 lond,H), 7.30 -

i S ' sus [ nuls d sterile
TS 8ha0rs For Palonce it s Sty et abl e
sol utions or dispersions. Exanples of suitabl e aqueous
and nonagueous ear ners, di luents, solvents or vehicles
i nSIURE ke & "€ %anol . pol yol s(propyl ene gl ycol ,
p0|1§lﬁﬁ1{'{7yhtﬁjﬂl&lsg lpy-ales plgakryl&ﬁﬁtﬂial coapdsifidie cbink@singanBerapeutically
ffswtable xtures tEFreof ﬁ}table oils (such.
CHEEBE PROBTC) " AHEP TR QLSBT (BRI et BFy" DRiRpreaiely
acc@tA)l ca@ie allR co@p ossildint addhi@istrtochpbu@8s dfes i@@dndoStbrihalblee rogether
fluidity of the conpositjion can be nalngalned for
Vit FETe WP PHE Phﬂg@a%ﬁﬂfaﬂxfdaipt% cagijesh TasPRECIERIA, by
contpb@tidRicht BNRAEEAES fo BRI AdRghikiRidn RPalid 61 1RuSl Z3en, Ifb fah@teral
. case qf dispersions, and by the use of surfactants
1me¢ﬁ@§%ﬁEéﬁﬁ%§¢?m%ﬁ§“Ean al so contain adjuvants, such as

Pr €S SkaYdhde ViR B0RAHBiblc \Wakitd AGnAQ BA-Suic SR Slifl YkMbsolid or liquid
ents, and di spersing._ agents. Prevention of the

filepdfisegh RRPYHAEPDORGHN P RETRATP R EHE OF 98 DBy VeiRs sagples of
mat&iHis RACKEI ekl as @%ﬁ@d@&ﬂlcfalwgépta%g%%%s afeQﬁga@%@tﬁHla?Lactose

parabens chl orobut anol,” phenol, sorbic acid, and the
gluqopqaad spqrosg] sacheanudbers dergiskablaad peaenerdae ety denvatives,
suc@&eseaﬁm cmex;%a%@xyp&eﬁmos%ug%n %cﬂufz‘)%’éjidd%lﬁmls%de%% anctdae

ke. Prol onged absorption of the injectabl

tragmaatihnlﬁelé gelitearales encen bwist el sHprattY vakoutls, lﬁyChtgﬁ @cagyeoihf
cottBIDT §il, dehAYd: BY S@SQI%Q %ﬂ)to'h%bﬂ £Qh 0B %R Boan Bh, %E%&H Mhch a

nonost ear ate and ge atin. | n Sone cases, In order to
promf@lle ehigphtchiersefuflemtetlo olgatamdgthyl lputats; aghi brffates igcatsibechta

C .

ma m ! a%gjgc 91[1 Pl 80P dﬁ&ﬁqdﬂgﬁ!ﬂc i cggkr%gc f‘ﬂée%?éi’ l{% ic saline;

I njecti I S” can onpl 1 she
ngdnesqln@@noffﬂl%almk@h e ghesprershiugier siutiony Pk dongopnts, such as
& ROT 1, WALEHE: YR LY st col
non?tg}a ép%?&% gm(;rbr)ltE 2%ngslns ‘g%%@%o@ 5{ ﬁl\’g{]@cs anaté%gené "!fJSponsuf21 fe; coloring
égﬂﬂat@&@mgéﬁssQMMMEDWﬂHMMW@hmH%ﬂhvmﬁEaﬁﬁayﬁd@ﬂeﬁﬁmupon
presgkxéve Lo BInBEBRE Gh Xp?t bae it @St Ja %{e@omﬁosﬁt‘?r Jqatively,
I ssol ving or suspen an o0il vehicle
c arThaqurma&tuecal aonpxmsmnm&rf alhd 1yvead<m mndt eqireldlsd:raglgo hanms and
Suspen addltl ctive
othfg onh o ?]s oSr;lJ:I gbré:(r:]t lyh arent {317 cgsterna %i 1nt]fava na{l‘gﬁ 9nl%ra¥)er ton&qr},
Km&ﬂ@&ﬁ@&pyw&ﬂdO@h@hﬁam@bﬂybby@ﬂﬁ@k@nﬁoﬁbmbmwbkm@ﬂdhemnn
paren er ;E]’g?sou)egvlg’c} eerresf% erggfrgrt ogr 3 é)a?c!lngglgtrrgu%%j,r%d gd?c%liqﬁavenoua
mtrzmlu(stuﬂIrelﬁtrﬁﬂ’ctﬁt‘oe@ﬁ,.mtrasternal, subcutaneous, intraarticular injection and infusion.

Pharmaceutical compositions for parenteral injection include pharmaceutically acceptable
sterile aqueous or nonaqueous solutions, dispersions, suspensions or emulsions and sterile
powders for reconstitution into sterile injectable solutions or dispersions. Examples of suitable

aqueous and nonaqueous carriers, diluents, solvents or vehicles include water, ethanol, polyols
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If desired, and for nore effective distribution, the
conpounds of the invention can be incorporated into

WG @oemsiease or targeted-delivery systens, supRdiI/ES2008/084148
pol ymer matrices, |iposones, and m crospheres. They
can be sterilized, for exanple, by filtration through
a bacteria-retaining filter or by incorporation of

(proplend dhical, pgyalgént glydoh gtyh@olf @Tdrﬂlfolﬁkesztné rspikablewwktugs thereof),

vegetagbqpolﬁéstuc Ons:drthé %’)\@ ﬁlp i eicyﬁl}alg (Oﬁga%lf 2 ers/ gl.(ljch as et%%zreo daajte %4 sufta%ﬁ-e

mixbedsaheedis Buitablajfleditabl tbe clegetitibo rareatian taivieion yxahtp)itemm@e use

of agogtélggsggagsggclétﬁtﬁg% ytggt rllng:ees 6% f)f tthe requlrelégpartlcle size in the case of

dispesloys, aadb;dtelep@:quglhﬁ@ahtsde Depend| ng upon the rat| o of
dr to Elm and the nature of Ijze)artlcu
pol o BRlOT 8 TR0 G B BACR AR e verine
ageitQRUBIHi@thge X anPlHigSraig a@&rﬂ@ rPrBz‘eﬁﬁiﬁgj’falﬁiadah@q EahiyimBtognisms

cun FSETEGBE S PT HUPSET O A0 S0 GNP SR L By orbeos,

chi®sutapR pRgol, kebid haig ahfl tHeilipO SO ﬁnascaarbe AtEhIse fﬁlh&lh(ﬁ:ﬁﬁ)tomc
whi ch are conpatible with b sues The i nj ect
el TR e Catf B P A @la ik JFolgRisrgherr By S e

phafrhdctdiRilifOh dRHe BghRbBed @ e ust @ftg@:lﬂs Adayfololab&Fptdh, BY
i ncor parating sterl lizing agents in the form of
CX&@P@#W@“%H%%‘E?W@F%% whi ch can be dissol ved or

di gpesseehsdsNinSRF id foas Bk cAtct 0 N@g Stiebfidn@ickifbRGH AbY ehe
medi um j ust ﬁrl or to use. |Injectable preparations, for

absrRupftiahe dPBHPE STRUEREAB PENHHNEEHY iBECtoPe AT AR accomplished
by tBSRONS QRS sus%‘e%@o@ 6f rekamil at SHoPBEERMNG! Hith A€ wKROWbility.
art using suitable dispersing or wetting agents and
Theggis peHuPREgORYERE 108 THEdg sk yr0R it Fjtceeftdisptleionr whigh dt jugh may
dep@ldSRof @&staslz@ it &hdliBe et e iR a8v SO bR or%&’s?pfﬁﬂ%l B0drug in
or emul'sion in a nontoxic, parenterally acce
an qifjviebiglp Fangrdmésiermaresisely edmigisisesi driggamtn
1, %ug%hé&ﬁ% thm&ﬂ&%rﬂﬁe QICE‘@: c%ﬁfio%@ﬁd@béaﬁ cyrﬁgﬂl Qtlsﬁec-hdﬁl@qgents for
solvents that can be used are water, Ringer's
exagpleptiorizteds Sl deholssisthonichisod barhivd hbtoilzien esters,
] 1i0NcelthiBsc AHG LA LihE pedibfRQL
mTCISOQ%\% ntfincgn aP y used aset%(/(gg 1!\1/@2 r?% tJ()Jr T%Sa s ié?] ngeé1 Cglrlrléh d imfjdm
mixfegs thdigas. pur pose any bl and fixed oil can be used
I nCIk Heq{r&g &’f‘& gl:e FrelRE _gfstm%[ltlog‘t gle)égﬁgg_gi%s of‘ tﬂ%%ggﬂutoh Uk be
fatty acr s such as oleic acid’ are u
incqupeped atd onv-ofcary cectztrmde@hvegmwtdm@t@s@ga@ phlompsmftoges dipajomes,
and%g@ galh%}eg. afﬂ rc]an brl: elfjlﬂzedct%P S ?e fﬁ%ll %hrogéhfa Batteria- retamlng
pomﬁ rs, an 1'n suc osa
ﬁlteo pt bydn@rmm@omﬁ dsrﬂafngtag:@tﬂ in vlerfbmonf stfsﬂemokcédompdshom whlch
rnay be stscéksfe 211’(1) Iatre] UIEntW(% Ie? ?ar;{ggl% g)r dl %rg all Xqiecta Q%gin%%ﬁlﬁt' lgzrb’efore use.
f i IIh e¢t$31®diepel>(ﬁoandz&£ S],adfslm:fbrraSg sﬁme@be@s;latécamt@&e of the drug in
blot%graéag)?cspol)%beé suasg a8, po gﬁ%%)c)t(ld%%?l Ef‘réghcf ° ﬁe é/ndmg élp(én tﬁla atlo of drug to
pol;gx&ir atd thg npaleyy rhelppwcﬁlmi po@ﬁm:n esed,Stl:ina&S(ff dn@rrdeae e tﬂ ‘controlled.

Exaglﬁgcg o%@tﬂ S)é?d%%ré%ib% pg%rr)é:gselr de po y(o toees ' cp gol%%%néndes)

Depot injectable formulations also are prepared by entrapping the drug in liposomes or
microemulsions which are compatible with body tissues.

The injectable formulations can be sterilized, for example, by filtration through a
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carbonate, potato or tapioca starch, alginic acid,

certain silicates, and sodi um carbonate; sol ution
WO edoandismy agents, such as paraffin; absor pti onPCT/US2008/084148

accel erators, such as quaternary amoni um conpounds;

wetting agents, such as cetyl al cohol and gl ycerol

nonost ear at e; absorbents, such as kaolin and bentonite
bacteﬁayc;taiaingl filtestor bp@n@@oras'mg}hsriaa'ng @eats ircthk Giromnf stteela selide,
con}po(s:mo S W uﬁ ?’ctgege (%ssogeé ot cils@eggcl %ﬁéﬁ:%%o faQ:r Pigot%érﬁr sterlle 1rgecqgfb'1]e
medrlapﬁisli}ﬁ&,rtd@sm ets and pills, the dosage form can al so

5 D Sl B0ERL & PR BRTRGS! b RS bus Bypensions,

can ha fcdmﬁ]a{eﬂ ed;ogﬁhgab ictie Koaps dt @sndISitrige qu&tsd}@e)r @/remmrg hdents and

nmol ecul ar , we et hyl ene .
S AT e B R AR e o SR Rt el
sus[feaﬁ&mn%nulsﬂjrﬂ ih 8§ no@bfc, @ﬁ@ﬁﬂdiaﬁﬁac@@iﬂab@iﬂpérﬁ pas@vdanwuuh as a
coatin h such teric coati
501‘“‘8?1’18%1 %ﬁ“?eﬁﬁg g\?@?%t&%‘\ﬁﬁtﬁ ‘fcﬁlélebﬂ‘grsﬁ]é(ﬁ%h?ﬁ%c%fl ?’C used are
watérpmﬁgafr'agcbmgmams P. Iﬁaagot@ra@sdalmﬂ ﬂiétaidkfyolamt ah Addition, sterile, fixed
opaci agents anpd can al so be of a conp osi tion
oils ﬁﬁé{)ﬂ%@ﬂ%@ﬁaﬁewé%%sea PHELE £ 10 hgredt u@htl?%)thlbwrfyose gpy bland

fixe@ bR EATRALIBLNYind HinBelc@hdd) Br PAFderi@s. 1hRIdiHoheBdy Rk such as
tract in _a del ayed nanner. Exarrpl es of materials

oleigyacyt 4if vyegin @‘éP?ﬁ'f‘fﬁtgonrcéI“é‘?f% of the active agent can

i n@oh@@os@g%l' YR b €orBIURSHARGBSH BAHNAXRRs, PRI ?ﬂé Hb@A&:s, and

for rectal or vaginal admnistration are preferably

gy pBSTUE b €O CH L AR BePF Epar by i K rgor ﬁémxed with at
1eas§&@%ﬂ%rrﬁgce&daﬁly a&éﬁt@lglb @fﬂ‘rlélyl dubh §5L!;'0I:11§§1| RrafOR-dihltaAt fHBsphate

earnhers suchas cocoa butter, polyethyl ene glycol or a
and {erd s iof erspdeeseciyisirrhay o) fugtoas shpiegpganitol, and salicylic
acidt GNRE @S&ragcgl@wxyﬂnagﬁt@lu@& Rodyed gem%rlﬁﬁm@p%@&dmne sucrose,

fherefore in the rectumor vaginal cavity and
and pedciaglyanceiats geel aﬁglye%ﬁlp@aﬁrsgmﬂmg@gws el ayesar-arrrsalfign
cark%%ﬁL p%gt% A tg‘p‘;lgc%ts{a% A@&k latlg@ cahar mgt%ytahcp%ldlu}ﬁl carbonate; solution

accept abl e enul si ons,” m cr Semul si ons, solutions,
retaglifrarrss, ord, as Bﬂfﬂﬁﬁpsbsaﬁﬂloé hicxieratory, pach delfekasmmrt snippiEum

GhiAd¢Ey, UGS uchl0 8o bR A IS 8981 FORIBa G0 b%QJB A4, Ruch

Com?Jnert &?%%t s commniy used i ng%tache art such as, %or’ h z.ls
kaolzndpieatonivati e andrlulmcmfr suhlay gt Sciupitedsite, |n21gﬂ€g1uageeqatase, solid

I fuffe] DERS o8 | £20Q! 1 ¢ les, tabl
e L
and@ﬂbﬂh@diosags’fefnlzwtanbén zorapiese bpitopylhgme- gI ycol,

g'o%togcyéo\élllepé)sl%otgsl (%%g gtyggéagx I) BL Q’%Elnai f%lerscﬂi sosft %n%l%%pd ﬁ%d
gelage sgpBesoising )attogd groatkcslugar taewﬂada W@QM@QI vydﬂgPa lpolpdrbylgne glycols.

FSngr g tsé\.;’r{]tll c%sz#%a 9%){1)%% ?alélg {g,? rgg’%gést aps% S dsétssmecfl‘%%anuIes can be prepared
m&dddamr@smd shelveswoh al entc@irposingi @d&ﬁeamaahgmeﬂl{kobudel the
pharSn&JScheuf]cl tf%fénuz%lrel%%r?sl” WEt t | ogam n%? g%rfcf%l_r\ll 8}(3]ac1fy1n ;}/ | ntg atl can als% be of
a coagperitien thE)o:ha/gelezfse Eh’(if&ctfv@ lingk@ingg lony ortprrﬁﬂsﬂ&ﬂﬁ’m a certain part of
the 1ngerptn?all tsfgcrt ?ﬁtal c?epayed méhnée rExgmp %6 O rn;tprleals usefeﬂlor (?elﬂaymg release of the
active agent can include polymeric substances and waxes.

Compositions for rectal or vaginal administration are preferably suppositories which can

be prepared by mixing the compounds of the invention with suitable non-irritating carriers such
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i nclude oi ntnents, pastes, creans, |otions, gels,

powders, solutions, sprays, inhalants or patches.
w@piwwhedsmd ¢ formul ati on, eardrops, eye o0i nt menPGT/US2008/084148

powders and sol utions are al so contenpl at ed.

O ntnents, pastes, creans and gels can contain, in

addition to an active conpound of the invention,
as caquia lhiaiteramﬂyeﬂggett gjzﬂoéorfaa;t.lgposmbrb ax whixke ste stpi'a]raaﬁrhbinig temperature
but Eé?yagt%gg% %ﬁmggr;a u?%: ag SE‘k‘l:ereéo elr%eit A gneerr% at o%rf&eaémal cavl‘iy and release the
actiacdothpotudl. ¢ and zi nc oxi de, or m xtures thereof.

. d t t t
S B S O A L
emuabord, middodiii:Ria, Bytetoax st enstab,Giupm Sidldidat ésaditidn to the active

t f. th bst _
o R T e B a5 N P
for stambleasatehirofief dkeneytbbciag Rens andanpatiidsudfas ting alcohol

|nv ntio n be ad istered as | i poso 0SO
ISOPLRY @%1198? a@?yaf gy E%qfaf%ﬁf %ﬁ Efﬂ hglpﬁ%”ﬁfﬂmae apopycne
glycbl, FB%uﬁzL&béi@?ﬁ)@ aﬁnet}bgﬂfbﬁﬁdﬁﬁ@esd | ma;(rj ach @Jmtldnéayd , BRRABdNn@corn, germ,
mul ti-lanmellar ate uid_crystals
olivgicayhdr WEgeTRe giF); &g'ﬁ%h gﬂtfﬁlévgmﬁ?ﬁfufﬂﬁgfomﬂﬁﬂiya%leﬂe glycols and fatty
acidRlBysi Bkagical ddymiacee pieaddlke and nmet abol i zable |ipid
capabl e of f or i ng |i posones can be used. The present
corﬁfé‘é?st”il%tr%m?rﬁs lﬂ?e;%% SHBPEEIOR €458 ditg pl uwaﬁts,a?aah LVEHIng

ageht® ehlRINGQIRAUNE SN Ry AB8s, kMG o OMwosdodRid deZBifg agents.
preservatives, and the I'i ke. The pre erred | i pids are

t hd PrageliPats fanarsy e H&Sﬁemﬁrfégﬁﬁmamﬂ ofs cqpgpound of the invention
incHRRQsRRkL %ét&hg}e&n%ef%tlgtllsegélst f%\’m%)s @Eﬁ‘%r ai[q&ha\ﬁtsclfr patches.
no

t oget her.” Met hods fo f ormflposorres ar e wn in the
Ophipt nncée@mlﬁfﬂefl aEThs @ oipegisopevdesdnd slptane g alsp caagpplated.

Y, CMQ!H'&HH% ks, RGRNSM L %ﬁrﬁéﬁltald\lﬁl\’\!td&agk to AN activé: compound of the
(1976), 3 et seq.Determ nation of Biol ogical

inveages, wntly‘p Mg verstableritheily Nexef faeetjsyenes sraggpanth, cellulose

den@ﬁi@és‘%&%‘f}ﬁé&!@ é‘o‘Ps”Hﬁ)ééHQsSbé?lftonﬁthe sil AVRRE FQMNnASin@bxide, or mixtures
he conpounds of the invention were eval uated

thergefeor ding to the [3H - nethyl | ycaconitine (MA)

b' ﬁ%%grs %ﬁ%&‘agg be bt PRER:& {8%@&;@%&)@& %qéngm(gibﬁctose,

H -cytis i ndi ng assay, which e perforne
talcdélse ridednbelrowdrtide, glaum slines bicidilngiCprpdenesnigfures of

thestggﬁn%{ea?éée‘@][‘ Oér oc%}ﬁ%ﬁ rﬁ%ﬁl%é%ﬂn CQ&orEJ?;gfaJopéﬁhﬁs s%égls%s

chlm:oﬂmmlmd!rowrrb@sa known oc4b2 NAChR | i gand cyt osne.
Bi ndl. N3, GRN R NE b”%ﬂmﬁf elatlg H%? GG ESseneral
descrrﬂ%lédpo dTsa"t(‘;r eza i © 3 g '{?e i 3)00 wsenerly
derlpcgil—l]ron@phcpssh@p&s ndouhgr Jipei sNbsI:oth:sn |Iq>o@brod:smrﬁeﬁogn@1 by mono- or
mul AR r%r ant é/grea re? |h81ﬁe gy%tals t 26% §1s errs(f):gn %r aéiltaqgeo‘us r]ﬁ%%urﬁ Any non-toxic,
physebgbdl hdaﬁptékﬁe%dlﬂim%,oh%]e tipidgh@ble oDE)rming liposomes can be used.
The present compositions in liposome form can contain, in addition to the compounds of the
invention, stabilizers, preservatives, and the like. The preferred lipids are the natural and
synthetic phospholipids and phosphatidylcholines (lecithins) used separately or together.
Methods to form liposomes are known in the art. See, for example, Prescott, Ed., Methods in Cell

Biology, Volume X1V, Academic Press, New York, N. Y., (1976), p 33 et seq.
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were slowy thawed at 4 0C, washed and resuspended in

30 volunes of BSS-Tris buffer (120 M NaCl /5 mM KOl /2
woko@agis2y 2 mM Mg 2/50 mM Tris-C, pH 7.4, 4POIZyS2008/084148

Sanpl es contai ning 100-200 ng of protein and 0.75 nM

[3H -cytisnme (30 & mol; Perkin Elnmer/NEN Life Science

Products, Boston, MA) -were incubated in a final

volwmzaffzm&ﬁ)@olvgwﬁz@vv@ﬁ m nutes at 4 0C. Seven

| o0l CONERILL AL 00 O 2GR, COTPOHAL B Bu o
nA(dﬂ?tsenhmmﬁ;d)uhdxs dfhige 1pV®Sem®ere ofalb@dnbdofdide tm:b)st ile. Bo u nd

i oactiv soa uumfiltra
me IR S B 80P P PP ORP R et o he TP Byiine
bin s&&,dvhl&m%ruﬁd:rﬁgmai BGlesatibtd bddw.t rati on appar at us
(Pa %?rd I nstruments, Meriden, CT) and were then
rapf (i ?gﬁgwlth 2 nL of ice-cold BSS buffer (120
MNaHolfd st Gh Vet s &a SlaBlze 2o niveiviiidlit? Yo confpRAGKARRAZ2

WSS ) SR e Gl el ot gindin

conditiAGKARRodi RO MNThe gasdefiuBEMREcribdd g Ha6R0x MA| IDIeSaMES; Kellar KJ,

det e nonl i near re ression in OFT EXCEL
PG n?@%ﬂ&%rca@@c Hucsitariad l?f?lax'v E/mrﬁeéwuk% hyt

Me&%m@?ﬁﬁl@d@fa@@ﬁfg froROUElrhi0 hindReBNBmTABCHQ, v&lﬁhﬁngton DE)
[ Li gand] Met hj1jl cacontine

wert) i A 81 i S0 P A< A B D TS T e (120

Na@m JnM MCI/Q ndPTREL 2 rﬁMM@Z/BG\Mn@M FH -~ Y b@t |S@Iﬁpl@s containing
onpound with a, a7 nAChR

L00GR i B HANE [ 3R oy Sy (ot RS Sa: gt/ NEN Life Scence

Prolid] BE¥dA, 810 &R indibRgd il @MEnESF 5L 6 @orf7"5 AchiQns 4 °C
fromrat brain ninus cerebellum(ABS Wl mngto

Seveps:-ibitien sprsptyatio avisar o mpond VB SHedingR PSS @@ﬁéﬁﬁeﬁf

bmdn% Wi CMQI:IHH%H%C &é@l%% 1@%1(/’f %fm&)ég@ ﬁ%(&‘?ﬁ?ﬁgt@ﬁﬁ%s isolated

by vacugm @zat@e)ont%ﬂwt@é g@éﬁrﬁbat frﬂreﬁ glatre @Wémeren%edéqrdﬁ%i @sing 2 96-
wel il iMoh %'ﬁﬂarMﬁPie‘géd Gh Rl nes E\@JA@'@I@ Cﬁl&%&zyg%eh 'ratp?dly rinsed with 2

Sci ence Products, Boston, M) and 1% bovi ne serum

ml af fserndlh BEBEATer K20l of€]/ 5Bad ke P mpfaGe? enM Ahatied-KARD
MIdZI(b@t E\i'lnéﬁ® J&Q&HH@H ek QOFE &eradggl LGRS A4 raal%acgl%ty

Seven | uti on conc atl1ons of eac conmpoun
detagmined pgeg QelblAqilﬁd&BI TRREGUNNO sypaeitf iThe Bisndiungvetadetermined by

nongget £ {egge&?o% 1}1 MIER%S@@%%%{%]%L@OS%&JV%@ %J% ng w,’]gﬂated frorn the

tivity was isol by vac tration onto
IC50§ Iuai%thf: Cbmg HrPQOff@qumoal\e}grqiﬂev\Hisif €ld-[irkd] /286.BSA usi ng

a9 arat us (Packard Instrunents,
\%= i ﬂ:!y Oﬂm);egMpr en rapidly rinsed with 2 nL of

ic é;oa:rqiodncB% ﬂleFﬂackmrdwdvt CREBM INTEh20 alfility teainnteiel fhiad 7 oYChRs
cockt (4 %) rrbg)a added t Gh e nd,. .. iy
b Al & P& L"JA.

Y Padi oactivity v sndeﬁer mned using & Packar T 000 \int
wer msﬁlxruaﬁmﬁe fo'fﬁH] -YE5i0e blaﬂmgstb@ncdﬁtﬂelnddl ffnedods)from rat brain
mm%pelr%bglgs Were cgﬁ/‘gqrgl% edME S C)Jﬁw}y%x%vﬁéu& ng ta?]hed and
resuSradgt IR0 solfifnc eefUESS i TonR bufﬂit&l’ﬁ) U NaCl, 5 mM KCl, 2 mM CaCl,, 2 mM
MgCl,, and 50 mM Tris-Cl, pH 7.4, 22 °C). Samples containing 100-200 pg of protein, 5 nM
["H]-MLA (25 C,/mmol; Perkin Elmer/NEN Life Science Products, Boston, MA) and 0.1%
bovine serum albumin (BSA, Millipore, Bedford, MA) were incubated in a final volume of 500

pL for 60 minutes at 22 °C. Seven log-dilution concentrations of each compound were tested in
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= 1 G50/ (I +[Ligand] /K D) . H -DPPB bi ndi ng Conpounds of

the invention were analyzed for their ability to
weewpets7d or a7 nAChRs by co-ntubating a test PORPS2008i084148

with a known 7 nAChR Iigand, DPPB, which is (S, S)-2,2-

di met hyl - 5- (6- phenyl - pyri dazi n- 3-yl ) - 5- aza- 2- azoni a- bi

cycl o[ 2. 2. 1] heptane iodide. Procedures for preparing
duphca@h o abepleit DRPE; wz[s:%ileﬂer@l@&ﬁp ﬂaﬂeesdsscaf ilhed Noed.oldound

radloac n%lty N9, 1sola¥eg% OC 7 n a@on on rg ass fﬁ)ef filfe gg{ersnﬁgz%etteds w19192%

Pane enrich I'ons omra
Bsmem@aemm ﬁdxrauhm amraw rPekard ABSuihags, MaAENICAY behyerObkn

il BT B OECEEe PRy oF < TACB00VY g CRRT Hee phe (0

pL) buf fideled (dlath WiVl d&dﬂ@tdlanUW\xjﬁﬂiqterﬁnrmMuﬁ@t Packd mARgaiNT®

. 2, and_. 50 nmV Tns-C H7. 4, ven |
s B R AT S O s i SIS R P RGO S
soft@hrep KOtAichwe el car&d faddh RH]: DRRE th&6Chdhe CrdsdTrelyatiRdNere K,
tt. La were incubated in a final volune of 500
:Iésﬁf%g@ﬁ%ﬁut es at 4C in duplicate. Non-specific
bi ndigPreas.dget er m ned in the presence of 10 mM
met hylly Bound r adj tivity was col] ected

nitine.
on (i\ﬂnT‘HOPffgrog PP SOREERE )7 et it {peonpgre for o/ nACRs

by d@ﬁﬁéﬁ@&lﬁgd 1k &dan&u&%yi?ﬁh kﬁwm @\ EaCioand DPPB| which is és S)-2,2-
har vest er, washe ice-cold buffer

dimg i WG eF Y- gflda@flérYHﬁr?éaZ aéc?q*?gblgy@é?&%?@t@epééum gelures for

prepvkig ARIoALEPBPRB GRYNHIBIE, ale@oR i@ KRSy, R En LB tiRy M RThR
by nonlinear regression in Mcrosoft(r) Excel or Assay

subrRp Vs ermiRed, gy igeRe g cRafhed fragtieas e b rese %@heﬁl@n or
huntah%o@ﬁﬁﬁgS PrU s fin }_?gh‘ @Ego Dell MG E thlgfed:at |4Q§’ Qlasiedind
an

[ Li was obt ai ned accor di

INCLC I oy i X BrGRite! I SpaPE oHO g NaC, 5
meIk/@t E‘HM cati, 3, naw%tmem G nﬁwﬁ@s@n %@1 1.4, Ry¢), isd@ni n(;g Blution

| )-5-a%- 2- a%ni ab gclo . hept ane ‘i odi d
conpprrai iy pf test compounds containing 100 200 ug of protem and 0.5 nM ["H]-DPPB

c2.8d /%golom&zt !&Ml%ot?db@ xPé?@Bdea[%}{ i ARz %‘1&’}né’ J>f) 5‘05 LPBR7Zmates at

oni a- bi cycl 6[ 2. 2. 1] Hept ane i odi de used
4 Clig HprlipPRBENpi-prérifig biadisa yasdstveingh & the E‘G@f—’lnedefé@elM di ng

e My 086 AL Shec B BR i FE SRALASERRE Qe harcs

platts 1) piSscpsIpitrfy 170 By bzt Taclgisq efLbmrvseet vl wifed bl ce-cold
i anGud e

butfe Jud HIERLBACIAS GALRANY A RTTA SLWAATLAE AR bl BSuricr

uspen3|on
IC; dirmzalire 5*@¢ro{i®d Dy bpiepdrarppesPo mriosoyd i Ex¢B o Bssgy, Explord. K

Valug{htx)léré cé_%%:_ at 031)%; ?F%sguzslln%%@%%% PRl gf{ %qtﬁtmn whetre E‘ dpch

IC.ZHetfigalt]/ E@}Tﬁ )DP]?BWWllSCdbmmé a(d&@ilm'g_t)) the fo]lowmg preparation
procedure.
Preparation of [Methyl” H]2,2-Dimethyl-5-(6-phenyl-pyridazin-3-yl)-5-aza-2-azonia-
bicyelo[2.2.1 ] heptane iodide
[Methyl-"H]2,2-dimethyl-5-(6-phenyl-pyridazin-3-yl)-5-aza-2-azonia-bicyclo[2.2.1Jheptane
iodide used in the ['H]-DPPB binding assay above was prepared according to the following

procedures.

Step 1: Preparation of t-Butyl (5,5)-5-(6-Phenyl-pyridazin-3-y1)-2.5-diaza-

bicyclo[2.2 1]heptane-2-catboxylate
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and the m xture was heated under nitrogen at 100C for
7 days. The dark m xture was cooled to room

wao esopeeErur e, and the resulting precipitate waBCT/US2008/084148
isolated by filtration, washed with toluene (15 nlL)
and dried under vacuumto provide the title conmpound
as an off-white solid (3.00 g). The filtrate was
concentyhaired?0 mhdvishédedes h dugemi@g opubitfli(&d)-hy col um

. chro on. SI|IC et hyl
i G RIR LAY 33 MaBGR P Tt bR bl gt Copgpg >
chlqwmpae@lpqzaldggmem g, 11&/BH(ITWH1NHhK)hemCzl @bBa(yhHoluene (50 ml),

and%q (%XB]F' W%ﬂ % ara%onﬁgjgn(as O%)ZC Eo %%g}ésalghg 9%{}( 8)[1Xture was cooled to

rooﬁ tanfdrheqpf An eheTrhsedqmg @dﬂdl@hat@’@ﬁﬂbd}:&dﬂ By fomcBhepsled(\dtHdluene

9.7 di ssolved in formc acid (20 nl).
05 2ot PR R 55 Sheute v 25 e i B
TheMBAtd waslddcefitrxtdlhed Wa Seshigatvithuaitied BOGIInaT chlohQblraphgidd silica
t he br olution was cooled to ro ten‘p
el RO PR QoS Ut Tt Fer B v 53## # %3% MS
(DCﬂQNHngn&mS@@HEBIgT aphy on sil | ca gel, el ut| ng with
NH4()—|(95 )etoao,V|3d { hgl | tlhe

bicycll he MZ 267 (I\/H-H) +. Step 3 Preparat|on of
I;{]Eéf%zzamethl- (6- phenyl - pyrldaan l) -
De PGP Elog] B! @]‘%ép% -AREDaEE desqed i fogpﬂpeasl el
mLi ﬁhﬂtﬂ&%&‘%{m E&ﬁhldﬁ@?% 9%1%@@@0 200 IﬁiQol) | 'ﬁheQmJ(tuEré—was heated at

mmol , Aneri can Radi ol abe ed Cheni cal s, Inc.) was
100&0?% ﬁe&r it the Brows PRt i otlekiopPym mpe@wgﬁwnf%ﬁtﬁd
und&ﬁ@uu%l I Thedb Gtk %Qﬁ@k‘é@ﬂ@a&l&ni &goﬂﬂogrgp}%ﬁ)nmi gg‘el 'efﬂltlng with

The vi al ed and the m'xture

CHéilzl TJQJF! 1o N &Rk 96\5@( ‘i‘ﬂPg‘PW cghe FlsoRMPeriser ae afi?féf’hlte solid (2.50 g,

96%\/Ema®@1/mﬁ§ n@q%ﬁlmaﬁg t he sol vents were evaporated
to g| ve 4 _i . The produt V\I%Si 5t aken up |dn mst hanol

ora ed to dryness, and the
r edilBethdodidglingaaing &0initing.Amla B mapok Aperican Radiolabeled

Chaﬁﬁ&%%k? hd &g (mti'f':'%l(ﬂéqr &0 Opré';éuct @tﬁ&lﬁ&?‘ﬂré@%&{a ¥i0- 9

per nj ect1on was nade onto ‘a PhenonenexLuna C
diclBfr2netboleUOMSY b, APH 12BN im4x nd) 6 Tharidl Bhs uppaihndnhe mixture was

oLt RO & RRSBM B 10O o 2b0h B D0 e ver
eva;vmgécetol‘ga}alzuz en(Ph Eﬁcepréé-"uc@wié)/faltdﬁfulplﬂ@ﬁﬁﬂlﬁiﬁﬂ @ }Hmcﬂpuﬂﬁcamn

oy A : atg )

Pe a%odet eck bfq?H wﬂpmhﬁm(@mcﬁmmﬁﬁeﬁrﬁ%@ﬂeﬂ@& Wls tihsedRd in
totaﬁA out _% rnY a?'cr;i{o?igl’ﬂg w\zll\g;/ ”lell*" (1%t8lg OlTN zg eptrc?x(i:rtngcrely tmf‘}t)er%n? (?CUQrEn was
made onto a PhenomenexlLuna C18(2) column (5 um, 250 mm x 4.6 mm 1D) using an Agilent
HPLC system. ["H]-DPPB was eluted by a gradient mobile phase from 10% B to 20% B in 20
min where Mobile Phase A= 0.1% trifluoroacetic acid in water and Mobile Phase B= 0.1%
trifluoroacetic acid in acetonittile at a flow rate of approximately 1 mL/min. Peak detection and
chromatograms were obtained with an Agilent variable wavelength UV detector set at 275 nm.
The fractions containing ["H]-DPPB were collected at approximately 14 minutes using an Agilent

fraction collector. The fractions were combined and the solvents were evaporated in vacuo.
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The fractions containing [ H -DPPB were col |l ected at

approximately 14 m nutes using an Agilent fraction
w@oikeersey . The fractions were conbi ned and t hBCT/US2008/084148

sol vents were evaporated in vacuo. The resi due was

di ssol ved in 200 proof ethanol (2 nL) to give 0.7 nC .

Step 5. Determnation of Purity and Specific Activity
The[rBi{ue DRPBswhisd as¥aypewt a@hrr@g (ZanD)Agiglve A7 ni1i00 seri es

e Shamagnsi s o B gualgrpary purp, an
UV detector. A
Pa QHrMPMmsmyddmslAg Erﬁ)ﬂglteadi 108 6driey HPY.C dﬁteﬁcdidmmsm&f a
connected to the HPL syst For i odet
QARFFHUY YU S TPIEh %“ %OzS‘F F%ayo[ﬁ%ftf‘it%%n:ﬂg%gﬁi‘/? Rildiomatic
A 568Ci8ibhdikat dc@dtos %Moahéctadqo BHRLUG DR LS. PHAGEINRERMSSU0 LT
The anal ﬁses were perfornmed using a Phenonenex Luna C

flovggel pd vt o 5 Uhiifya D501 reiiatieng gl of 1P LEteohis pgse were used.
The&hﬁ%‘és &005E:840dd Qfind, BH-aGhent 1 shACLdD) 901\&4115 fas ;JﬁQ%SB nﬁﬂgi 4.6
anping to 20% B in 20 mnutes foll owe

nmpi n
mmg@% Bhg mohtilephprg cansitrd oo Brdignt s@%m&dp"@g m@mmé@g & 20%B

in 20REEResYORIE b? %@ﬁ)@ng’%o 50Q-BLYo thihdek BT QAE &0, 186 9 nlnHutes
wat er and Mobi ase B= 0.1%trifluoroacetic acid in

whegeMphbitsi Rbpjel o = Oﬁlg(etffﬂlu@nmq@at ecidyagrage tndaMobilsgtheseiiral- Eroy 1
tnﬂﬁ%lréipeﬁ: zf%ﬂqn 5&%&&(@%@&5& 91'96 %%et%?& p%xlrthé AL /min and the UV
Compounds of the invention had Klvap 'ues of " from about

detegtigrameyrrel a2/ wn-about 10 mi cronol ar when tested by the

[ I_(ﬂo c@%% iiﬁn%ﬁ&yn 1&% %O% ﬁlrgltn alo g ntaH?‘Holgr to about 10

m cro cytisin |ng val ues of conpounds
mlcmﬁnqldn efhﬁmtpetml bothe f BhgEd #smnnatvdmmg@%d@ﬂﬁiaaﬂ nfigogplar.
PH] c‘%ﬁsﬁfg ng M, GO0 Om%r ef %‘%E gm?o%@r%:é@ A8t %BLGALL omolar to

ited greater tency at a7 receptors conpare
at leat§ 90 mecepdlor ?refélft@é cdrep@mils yatcilyrxlobitgdrgeher pedncy at a7

s al | val u

oo ORI b PRl RO SR P e SR B oA
conﬁl&lrﬁ:d the ¥ vabiene mbasnd:d thg Mlsmslsnytlﬂnatw ohtht lffevzﬂtﬁiraﬁuieasufad:by [ HJ-

gr eat n ab ut, 50
Cyuwetbé?dr]%gt" X‘“{L/J}érﬂ%t mttﬁe%LR’fvaBue EYS Yﬁ‘ﬁé%%ﬁlé‘gﬁ Sygrf ?—ﬂthaﬂﬁbglt >0
Altcalmafyy, ctl&ﬂ(lbfeluusedeamecplbﬂ&ﬂ -DPPR lmeayrélmwbeﬁussdl aiplichaf the i

tlsme K1 DPPB IS
sucl Fhétli? er e IIélur%ﬂngou ‘3@“ BB s eL‘Eeglt]ha O|Don ar e

oc onmthsz oIf ilgamdstdivat « U Rtlgaddy et med]umé fumeﬁ’on of o7

ChRs, b lteri he activity of e rece
aAQS AR e et ko g b Rese et 5t Py IS aR e B e
agohifhiHat thhibh eheltasdhctigigt d\thd Ycpfortoh ﬁqtd{geﬁl@tl@ O cdfipletely block the

actigrp (tita g%g%? tacstlvgtpn%taggn?r? ﬁlteeclo%poun sa so can be partial agonists that partially
block or partially activate the o7 nAChR receptor or agonists that activate the receptor. Binding
to a7 receptor also trigger key signaling processes involving various kinases and phosphatases
and protein-protein interactions that are important to effects on memory, cytoprotection, gene
transcription and disease modification.

Methods of the Invention

Compounds and compositions of the invention are useful for modulating the effects of
nAChRs, and more particularly 7 nAChRs and o432 nAChRs. In particular, the compounds
and compositions of the invention can be used for treating and preventing disorders modulated

by o7 nAChRs. Typically, such disorders can be ameliorated by selectively modulating the o7
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action of receptor- activating agoni sts. The conpounds

al so can be partial agonists that partially block or
w@arwielsry activate the a7 nAChR receptor or apONUS1088/084148

that activate the receptor. Binding to a7 receptor

al so trigger key signaling processes involving various

ki nases and phosphatases and protein-protein
nAGHRser actnironsuttata hamen,ipngronitlaht adnonigtfirect @mpnumen@pyposition
or B3R S O 80 LGRS L3895 g o
of aghdrgesiid fegmsn.oAlsd, hemé mrgriuhdrvfalienuneduposbas atfinity at the a432
nA rs,tfrll % l“ngﬁ‘%/ 929&{11&%2% Sollf%(aqug\gd]%%&iuﬁiﬁﬁln d'ﬁnguraf aﬁﬁniﬁes at both

recepaf tultye@have bheficianfattnds and conpositions of the

i nventi.on can be used.for treating and preventing
di %&%ﬁ%ﬁ%@%w nAChRs. Typically, such
di seeder &7-@anile BRI 0hateeh hywsed BElhi-oleddyn madidhapiongtive
fft he o.c7nA§h@ i.n an .ani n?I , such ag a .human,
cffeir 8f WFABE YOBY” AUAHIET & T g " OESHS third™ P o 88 i s et
neuﬂfdegeﬁ&aﬂidﬂl\/tﬁﬁﬁlh@ﬂhes @évfeﬁflﬁrogﬂeﬂﬁe C|(NS digdrdzearhich a.% ANOReiMbrtshlisease,
anot her active agent, for exanple, as part of a
Parkipier a gt emr%qpﬁisﬁ%te% OSSR RS HpLiifay. Grmepevith Lewy
bodieMe Rt RNiPRSEQBENS ki ¥subingte, ©adadc RACHIRSy] Dompounds
addi tion to oc7 nAChRs, and sel ective conpounds wit
thatggiategt My YGORD 84 Datssoe KOTEY it GHoB bt Yahe g charg other
neu%@@ﬁ&@ﬁ@ldm@is&ect s. Conditions, diseases and di sorders
Because a7-cont ai g nAChRs have been shown to be
i nVIgee&d lipands fre bR @biddp Fstsdiic e cRiFPhbEee ofctyieed pf Heeceptors

are Qs@fdﬂ fdr @nﬁéh&lﬁg?cd%ﬂﬁvé Rn¥iohQn s&ﬂ@pl@f@tﬁp%@% Wb aﬁeh‘)%ing treated with
i nvention can be used to treat neurodegeneration that

YR CREKPYERO i Viseaidingl o ¢ eyshivaoTRS! ¢ g0d agen aggical
anﬁﬁéyéﬁzﬁh OBL: iSpAveeAshpedia _Egﬁt? SHcific A SRS 65 sufHOl RN C
lateral sclerosis, Huntington's disease, denentia wth
antipe P tisoiflieds, busranst imagl i de-ApishaePeNSf elpreppioh quictapine,
Ziprh &AL L RBint iBPA b AU RY e iy @i n i njury. Conpounds that
activate cc7 nAChRs can be used to counter the
defBegiupsimptovagl zigitaypasts Sasthydn golverto pedroeigaive oathcwd nAChR,
nACHISRASE Shat HWSec@d 1 igandsy P6e HSEGsBmbiBEhe angi '
tr e.%gﬁentat.schlégcgp renia. AC Ii';y\}gt ors of arr ecégﬁltn%l?%cncm
wittggrdmpgetdibidd @rectgrpidaci ng cognitive function in
SCNEZARMRENGs PAIHERLS WA 368 AGHNG, LGRS Th Mk i
atypi ca ant | E)syclﬁot% cs. %@c oF lalgnglﬁ%c teﬁje1 cfgorf‘g% rrlg(‘fgil on ="
wellg dafooi_e Pain A@kR nkludiag dlﬂarn@a@ry f_attn_yq@id @a¢r01aaﬁ1yit _pzs'ty- CHoy icon also be
usec?%ofr %reatfnnp{;n%\{t%qs }nfv‘afvgg SN G il d %igeé{s'es;.%preclwgﬁel& rﬁ&(l%qpolic?icfthritis,
of 'suitable atypi cal “anti psychotics i nclude,” but are
Crohw't dikdard, tledattve cololsozidpinmreory bbsgelstdomean chasplaapicheion, acute
o, 1L R AR ERLEBTD BRSOAE AU i
orgdnnyokpla taioh,i systici sborkodoxit Rigoch eyhdmACh Rpsis syndrome, depression, and
rheumatoid spondylitis.
Because activation of an «7 nAChR on the sperm cell has been shown to be essential for
the acrosome reaction, selective a7 agents of the invention can be used to treat fertility disorders.
Compounds of the invention are o7 nAChRs ligands that modulate function of o7
nAChRs by altering the activity of the receptor ot signaling. The compounds can be inverse

agonists that inhibit the basal activity of the receptor or antagonists that completely block the
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NAChR | i gands that are selective for the a7 subtype
can be used for stinulating angi ogenesis with an
w0 ppoyB® si de ef fect profile oc7 nAChR | i gandBCT/ES2008084148
used to treat pain, including acute pain,
post-surgical pain, as well as chronic pain states
i ncluding inflanmat ory pain and neuropat hic pain. They
acticragt redep@r-baivasgdgdrons. tTheabinpgrnde et ¢an (bn saritiﬁi\aghvsitsntgat partially

bloc-L or ﬁgr%qu%tctlevd tedttﬁe 3 AR rfecoe toF o? olms%s that acl'%lr;[f?te %16 receptor Binding
art n s diseas I've colitl

to ah nf kaoyred zdﬂbyn@elwmay ﬁigrsmgqeoceexeglammﬁ@mmhﬂnﬁases and
ease. associ at

bl e R ST it R RE R RaL 2 Blupt] Qe g™
cytoptdrbrtion,gain: tanadippbauidatiseon moggipition. Thaetre, ﬂﬁ)ﬂdtﬁm&hﬁxﬁdﬁ ofa

syndrqonme,. sepsi s syndrone, d res and r
the G T B B e SARPT USRS (A0 BT AR O Acighod
of s8PEKEY Belillathashdgres shown, 4700t lespentd & nif@ihitdd@ylcholine
acrosone reaction, selective a7 agents of the
recPifent i on can be used to treat fertility disorders.
Conpiedttse@brot Hl%dmm&mfu@@n@ﬁﬁqs@%m%gg R3ed itigAmESastapat
nodul ate function of a7 nAChRs alterln% t he
ImpgEL Fice AR WHE BB OB O P@ﬁtameﬁbuse?ﬁ u B tAEE!e
smdkfHg B HoNVALEE BHAB, it NAbich S bR §thdrT8mR@F &bbstances abuse.
activity of the receptor or anta gonlsts t hat

%foh%l»@{oéhwyl Bragacot-éget Pohl Gf- 2086 &etlera Hatps ¥t iGhgmbers LK.,

HuR0R8! S8 shhewaemradndsr al & Phaan N8cPagh). 8l & mvséte%nsland P,
t hat partlaily bl ock or partially actlvate the a7

SimpaGhR Hodsesdt Bichers BigeRides S £h EFOCé\é%ti Yepldcit e A deEPUEPI18-

23, BRI AG PR, %JOJL‘%C %Mgr WAl $0in! €1 9098 &, ‘T@Mtasol’/ a3ldbng sy,
processes inval ving various ki nases and phosphat ases

27(dnob 191201 MY)p Hot emmplat recroamcn@n}stotshmimdmg@wiﬁﬁpm aantChRe are

pre g Bl D TR IR i SRRk SChLOR ene L3Pl LR o

mod@Hih§ s teffadtd ©n4pE, 0@, dr I&eﬂﬁppm fdcal dl(y)tlﬁfi heglidnsencaRpidls would
of a co%ound of fornula to a mammal provides a

be‘ﬁﬁf’cﬂﬁ%‘e gQéPré%et‘ﬁ“{}%?‘X}?Stﬁ’ifaﬁ?‘ﬁFl ng the effects of oc4b2,

0C ThheRForl) Qhdhdatddiansk aocﬁzra@ua@w aretiaGeiophcdialcbMBound of
recegt ors Ni cot| njc re&j g ? nodul ati on of dgg
forrpypla digiadeinyial RERdsebcinge At i RHO VS RIS AFG R Bpjt of disorder

scleffBE Rani Hﬁ}ﬁ@ﬁqhéﬂn@@f Y HOWSe L0 BB 16 2 (RURST AMEIehPoMERty
i ncl udin snoki ng cessation, al cohol

discxta A HI, it Sheaiar ol Cogh b PREITF B Bl <gfmenia, AIDS

denRHRS PRIE @%e@p URBentlaROSEiated whh 1.8 RIS rﬁe%ﬁt{a%&@llated with
74( é) 1263- 1270 2007; RoUema Coe W, Chanbers

Doyn'yeyndipgpesymrerephic Iseghiclegsy Huwgwpaﬁ*éeaf@ giminiyhed {deS function

zlssd:> Béﬁ mgatlégﬁobrzgg%z&y aé&%‘n% ’pogqgr lcal%tau%géa}‘l?(% ter gl.ﬂ%mmatory

palrprl%omﬁtm wal%e“éﬁﬂlswe@ 51 pew blslzerkn(fes@} gfméllgssoc%d withpund

hea dne%& ﬁgrn@@ bIod V&@é\/\%ﬂvtﬂr%socmgd%hl vltsculay\glrnt)n gf mnggrafts and lack
anda G, Fratta berg SR, 27(21):56 20

of czc}@evl)on 1FiesE P@%aﬁglyelrcqﬁav@@mqqn@a V@@é@toed@lqnné#eurd@tﬁlé gty
CrofiPd dl@ﬁzclsg,] AChRR . A18is, inflammatory bowel disease, organ transplant rejection, acute
immune disease associated with organ transplantation, chronic immune disease associated with
organ transplantation, septic shock, toxic shock syndrome, sepsis syndrome, depression,
rheumatoid spondpylitis, and substance abuse. Mote prefered, the administration of a

therapeutically effective amount of a compound of formula (I) to a mammal provides a method
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present in brain pathways inplicated in addiction.
Accordingly, a nethod of selectively nodul ating the
wetdoenss7of adb2, a7, or both ad4b2 and a7 ni coPCTUS2008/084148
acetyl choline receptors would be useful in treating or
preventing substance abuse. Therefore, the
admnistration of a therapeutically effective anount
of thtirg cogmi)@uﬂltsdrcbfs ficoratggeacthlion, el ahinerimaia. pr ovi des a
b
sima@tahanbly,on caebinel forndilgonder in aatdiedt Wbﬂ'ﬂe dl@fcbmpdiunds are

dh' ercff\ctiviF Id| or der ,( ADH AL ey J

RS Sl h pEBROR AP P e &R TR wrdvigib e Cogpnsgads

of thieirBmtib@canic almBisBirsleasppuide mﬁihls&r@l&élq&blaisecﬁtovuetahmmmtered)
e bodi %sf de nfti assaci ated, wit ngvn s syndr.one

o B e PeB T At R o e g e gt G LR

1evdalinphmr5ihe dieﬁf\d&rwﬂ&h;ilmmasts omo&ﬁ@ﬂnem;iﬁhemﬂga@ Ambihtedifd;, am

n ,_acute pain rgi cal. pain, .chronic pain,
O R B B HE BB SIS Eoma el 6 1 b st
zind Qﬁgk[(b&ﬂ/olﬁﬂ oed aM&SB&ita@h@%&nﬁﬁﬁ@@dnﬂ&ﬂd chlﬁdﬂdelHﬂnstered in

heal i ng Sed fsac[J new bI ood vesi1 h associ at ed
the fiFHeR 25 QTSRS STERT FD SRFG flisge SO Gls R oot
donGpdz, hlad thfine MR aPi@dfnldeh H{ea{ahﬁ/ne%h(ﬂ GULAMDN ABREks Aritamins

vascul ar occlusion, rheumatoid arthritis, Crohn's
C. a9 glgadeE- yl cerative colitis, inflanmatory bowel

di sepseisr@bgamclb@nspl ant rejection, acute inmmune
di sease _associated with organ transpl antation, chronic

i AE! dRsassdesls REHES AR PHPOPRFERAEHISHSPIMAAY LR Bhthe
inve @Bt £45 53 RAEK s0 LON IbtSNACHN K NGHRNR (v S@RPoSnBY It QW ective to

depreSS|on rheumat oi d spondylitis, and substance
achigs fBedesiyst @eppefiercerpnse foea atrhs it hteat FgRPsFiogs and mode of

adnﬁrhﬁfaﬁ@x@ %ﬂe%akéta/d &Isﬁg% @4vt=,wd%péﬁp Af 2@y IGEMURE i compound,
formula (1) t provi des a net hodof treating

?fé@@rﬁf@ﬂ%nsafpm Qléro‘?yerlﬁ@@ F}@ae@bw@tqgéwate@pmi the condition and

prio? QEH&Q Bﬂ{o?%f%e % J&@mt‘b%g Quids }%wév@ﬁu hsﬂM@ﬁH NI 10 o]
adm ni stered w ot her nedi cations, either

starsdavel af drreompbynd 4t fevdplvlicnden fegvirad ltandhesme the desiiesh thyrapeutic
cffel &34 1 e{‘!ﬁﬁf ﬁcr"e«i%@ th%%gpa unds th%rd%még el ?sta%sg

separ a dition to the atypi cal psyc%otl CS
| i S¥eat q@frdelmﬂw@pye ortofesr gervpoun dshaipertrelly aigeive ponug @ one of

the Eogn glmi{%ﬁfle 1596%)'(181? Egﬂ%lé I?Jge% if ﬂ]e @érﬁ; &r§geré Qh PJr%Q Q}ﬁ&dint 0

m ni stere he treat nent attention
phadgq‘cbtmc@llyhnggqaldgtsqhwstcy @1m@grdru§tbgn Alernatively, the compound can

t. .
v A SRTRASH AT SYRTEDRL AT, wssemvyrdntivs
condpirantaditinene cammmpphmmreacemwlt}pheipalh’nrearﬁbns pTbpplome "ﬂlerapeuticaﬂy
effegt:w% %%L&e b{(t%o g&{l%cgfnh of & ttnvent{]on &nél%s'sae&ﬁﬁaen?amoung g@%‘ um

conmohﬂrtat(cutﬁma:hlsordmi ht a&@rmabhdsnﬂd/fﬁsh (510 emﬂxdabld’ltotahﬁmedlcal

treatmen? ]::c'?vﬂf cunder too howcve at ?ﬁeee'}gtel daﬁ usage, o% thc cqm ounds and
B ot eg P d e nﬁldﬁ ors 2y g tActi Rer

congporigpe il the @ahﬂmfdmmfeb;@nehaﬁmgv;&stmgnwmﬁ ﬂlemnf srendnddical

. .other NMDA antagonists, vitamns C, and vitamn E.
judgment.

The total daily dose of the compounds of the invention administered to a human or
lower animal range from about 0.010 mg/kg body weight to about 1 g/kg body weight. More
preferable doses can be in the range of from about 0.010 mg/kg body weight to about 100
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Adm ni stration -dosage Actual dosage |evels of active
ingredients in the pharmaceutical conpositions of the

WO pooensisen can be varied so as to obtain an anmeCmUSH8/084148
the active conpound(s) that is effective to achieve
the desired therapeutic response for a particular
patient, conpositions and node of adm nistration. The

mg Aglbedyt edghd: o&aigereﬂ,ebed:ffed@xpeh'xttsdqs@@n bt deridad fritey hiuyipbfdotds éor

e ro dmi ni strat t he
pur oeseseorf%'?lmlms]zrat%%e%él)g%eauetnla S1 ]léldﬁsge CO gailtlodls candpotn am S'LlCh arnounts
mw@@ﬁﬂh@ﬂﬂha&ﬁdopﬁk@M}ﬁedm@dbwhiStory of the patlent

n hin the ski
e SR B el g et B B g et e
mertlf dlstr@igeiiddee o t(aBd’lﬂaleaﬁets tifeaddasipadhd ftepagratd intention, which
. effec nd. to crease the osa unti | the
i o S Bt e R B o B R R e A R AR e e o
modifitagbnsttd @atdielots!, en&oﬂlhﬁﬁta Relbd pahkit 1€ fHoacdki @ inar®arat Such

cha]%%s %‘Bfrgoit%%aﬂ?e%?lgc oglglghltla?%l? ?eggglag]?g t%aﬁﬂe ck?lemlcal structures,

sub@ﬁ&hﬁﬂﬁ@ﬂhﬁ&ghhymaﬁﬁapgabkemsa&ﬁumﬂesi@iuoﬁﬂﬂﬂ&@s@fuwcfthe
pr.odr u Al te nat the conpound c n be

inv i 5115 g'f‘fetP Aoy %fh@é&rﬂt EBp T

containing the conpound of interest in conbination
with one or nore pharmaceutically acceptable carriers.
The phrase "therapeutically effective anount™ of the
conmpound of the invention nmeans a sufficient anmount of
the conpound to treat disorders, at a reasonable
benefit/risk ratio applicable to any nedi ca

treatnment. It will be understood, however, that the
total daily usage of the conmpounds and conpositions of
the invention decided by a treating physician wthin
the scope of sound nedical judgnment. The total daily
dose of the conpounds of the invention adm nistered to
a human or |ower animal range from about 0.010 ng/kg
body wei ght to about 1 g/kg body wei ght. Mre
preferabl e doses can be in the range of from about

0. 010 ng/ kg body wei ght to about 100ngy/ kg body wei ght.
If desired, the effective daily dose can be divided
into nmultiple doses for purposes of adm nistration.
Consequently, single dose conpositions can contain
such anounts or subrultiples thereof to make up the
daily dose. It is understood that the foregoing
detai |l ed description and acconpanyi ng exanples are
nmerely illustrative and are not to be taken as
limtations upon the scope of the invention, -which is
defined solely by the appended clains and their
equi val ents. Various changes and nodifications to the
di scl osed enbodi nents will be apparent to those
skilled in the art. Such changes and nodifi cati ons,
including wwthout limtation those relating to the
chem cal structures,
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substituents, derivatives, internedi ates, syntheses,
formul ati ons and/ or nethods of use of the invention,
w@ a0v9be7smade wit hout departing fromthe spiritP@RTUS2008/084148
scope thereof . WE CLAIM 1. A conpound of formula (1),
or a pharmaceutically acceptable salt, or prodrug
thereof, wherein nis 1, 2 or 3; Ais Nor \+-Q Rz is
WEMMdYldgen, al kyl, cycloal kyl or arylalkyl; L is
sel ected fromthe group consisting of O S, or -N(R
)-; Arl is a 5-nenbered heteroaryl group; Ar is an
ar v caipdoed ef toanyd Igroup; and Ris selected fromthe
group consi sting of hydrogen, al kyl and al kyl car bonyl .
2. The conpound of claim1, wherein Arl is sel ected
fromthe group consisting ?f mhe egin Rl, R2, R3and R4

are i ndependently hyd acyloxy, al kenyl ,
al koxy, al koxyal koxy, o oxyalkyl al koxycar bonyl ,
al koxyi m no, alkoxy§ul yl, aIkyI, al kyl sul fonyl

al kynyl , anmo, car boxy, cyano, for myld)> hal oal koxy,
hanaIkyI hal o, hydr oxy, hydroxyalkyl, nmer capt o,
nitro, thloalkoxy, -NRgR (NR*al kyl, (NRBR,) al koxy,
or a(PRINEETBENY Recersrbly MigR ok ed hemyh vhegni s hydr ogen,
acylis 1 aldyl, or al kyl sul fonyl; and Rg and Rlare each
|ndependently hydr ogen or aIkyI or al kyl carbonyl. 3.
Thet @@hﬁﬁﬂn@ of claim1, wherein Ar is | ¢ (vii),

(v , ), whereinz, Z2, Z, Z
ﬁ%ns ?%%g%gﬁh(ﬁégh%%ogﬁﬁd%%nltrogen or are carbon,
V\héfleﬁq*ﬁCtCﬁém@aﬂlbgl@aP ovnsisgngoptQ.dned YRgubsti t ut ed with
a @Hb§ggt eﬁ%QE§ﬁ£SQ§%E§”1the group consisting of
hyd rogen, hal ogen ORC, -al kyl-0ORc, -NRdRe,
and\r mhkyiyl dRdRearyREoandnd7 are each |ndependently

e [ T S L

al koxycar bonyl , alkoxylnlno alkoxysulfonyl aIkyI

| kyl c onyl o) kylsul f
g| t%qny?mg ) a{%ﬁ&’g )c(lg%l yg}%rglk% FP ?é%/ctedﬁlra r% a% g anslsrmg of:
hal oal kyl, hal o, hydrogen, hydroxy, hydroxyalkyl,
mercapto, nitro, thioal koxy, -NR Rg,
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(NR Rral kyl, (NRfR )al koxy, (NRfR )carbonyl, and
Rf R*sul fonyl; R, Rb, Rc, Rd, Re, Rf, and Rg are each
w0 nabepersdent | y hydrogen, al kyl, or al kyl car bongdT/U2008/084148
The conpound of claim 3, further conprising tautomners
of the conpound when R6 or Ris hydroxy. 5. The
conpound of claim 2, vvherein Ais N Ris Hor nmethyl;
L i ORrRh iﬁi ; RAnd FArl h$ ., 6. The.compoundréf claim

xL i
wher ei nmet h Lis nis
—’{@\R‘S %@r Rl VA /g\ S The A Qu 81—}S\Q‘l a?gg?*g’\v\mréiﬁﬁ
iSsN Ris Hor nethyl; Lis G nis 2, Arl
NAQR3Ar 2R s +fiii)R? 8. R3The 0 ound of, cl al m 1 3seI ect
Hﬁ mthk&up consy st i ng %’? Eﬁép t hyl 1
RCY ¥l %5% \y|R)v/4 £

i azol e;
[ #230Tf R?0).- 8- Matzhy| r38- azabl cycl 0[3% 1] oct as 3-yl ox

f £
% / \phen{m ?Z,'O%L%’\I_S\f R1/U\R4 ?Z/QKRA ‘t{kﬁcf\ 1/415

R® RO RO RO RO RO R®
X_ROR s X % W X %X
/A Z/ { N NN N I l/““
AN AN AN ,%EAO Pa 3{(0 NN AN
HKOROR e o - W R
NE T s NG & VI N SV
¥ OROR e 3o i o, XA Y
Bt B AN s{z Rl)\rg /E N>/_\<N ‘sl[ Itl‘N
N I L s i o ST
RS RS RS RS RS RS and RS
whertein

R, R*, R’ and R” are independently hydrogen, acyl, acyloxy, alkenyl, alkoxy, alkoxyalkoxy,
alkoxyalkyl, alkoxycarbonyl, alkoxyimino, alkoxysulfonyl, alkyl, alkylsulfonyl, alkynyl, amino,
catboxy, cyano, formyl, haloalkoxy, haloalkyl, halo, hydroxy, hydroxyalkyl, mercapto, nitro,
thloalkoxy, -NRR;, NR Ryalkyl, NR R)alkoxy, (NR R)carbonyl, or (NR R)sulfonyl;

® is hydrogen, acyl, alkyl, or alkylsulfonyl; and R, and R are each independently

hydrogen or alkyl or alkylcarbonyl.

3. The compound of claim 1, wherein Ar” is

e 3 R
1 N b,
}‘, 72—78 J‘H/Z \ N rﬂg\zi S, "l‘g\Z“\ l\1 K,z 0
B NEEVPES ST
zl oz 2~ 22 P~ 72 A4 R
X z ; z ~z7 °N

R
(P, (i), (iit), (iv), ™), (vi), (vii),

Ra s R g
[reSies \r [oeive
(vm)> (ix), (%), (x1), or (xn),

wherein

7',72,7°, 7 and 77 are each independently nitrogen or are carbon, wherein the carbon
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2-[(earf O -8-Methyl -8-azabi cycl o[ 3. 2. 1] oct an- 3-yl oxy] ]
-5-(pyridm3-yl))-thiazole; 5-(lHIndol-6-yl)-2-[(<?"

w0 2@90€15hy | - 8- azabi cycl o] 3. 2. 1] oct an- 3-yl oxy] P¢I/HEWOE(84148
5- (I H-1 ndol -4-yl)-2-[ (endo) - 8- net hyl - 8- azabi cycl o[ 3. 2.
1] oct an- 3-yl oxy] t hi azol e; 5-(Benzofuran-5-yl)-2-[(

) - 8-net hyl - 8-azabi cycl o [3. 2. 1] oct an- 3-yl oxy] t hi azol e;
atorB is(dp@nzadlf substituted with a substituent selected from the group consisting of hydrogen,
t hi ophen; 5-yl.)<.2- rf T |.- 8-azabi cycl o[ 3. 2. 1]

ikl AR NGty e ATRICE,
5- (RahdRi fr¢ eroh onepdnyidnly kdtcnad dtonbehy bjouR <prisisae) ofBrdrepduy |

-8-azabicyclp[3.2 1 an-3-_ylo t hi azol e;
alkegy%,( %%% [%EZE%X &’[))Wl, %{;ﬁ)}%%%@ ﬁiﬂ(ﬁg{;&;fugég il(,%%lglgxylmmo, aﬂmxysulfonyl, alkyl,
alkyEheb3ayieitihy drb8aybzabileydlioaf3al Bnd] aeidn-cBenoyfooxy] haloalkoxy,

t hi | e; . .
i o Pl Wy hadaprbyereese Ao statkoss N6y - .
(NRER HKYH OVR Bo)Mk gyt (NREZ @h®pny2 -anfd (NRR )sulfonyl; R, R,, R, Ry, R, R, and R,
Me%rﬁgz $$¥%ﬁ§5§§%%¥ﬁé§L§F5bﬁhﬁ%ﬁ§?an 3-yloxy] -5- (I Hind
) - 8- Met hyl - 8- azabi cycl o[ 3. 2. 1] oct an- 3-yl oxy] - 5- phenyl -
t hi_azol e; . - 6
5. [rXOyR e AFM B IUPEbi WSRIER S gt anogpyrkyengt or
( pRidmydroyy.) - t hi azol e;
2-[(earf O -8-nmethyl -8-azabi cycl o[ 3. 2. 1] oct an- 3-yl oxy] -
5- phenyl -1, 3, 4-thi adi azol e; 2-(IHIndol-5-yl)-5-[(OT
¥ SeHeRbhyburd-oraahi £Yekel:3. 2. 1] oct an- 3-yl oxy] 4, 3, 4-thi a
di azole; 2 (Benzofuran 5 yl) 5 \{end) 8 nethyl 8
azdbﬁ@ﬁclo[s.z.l]octan 3 yloxy) 1,3,4 thiadiazol e;
2- (Benz e methyl; _
]t hi ophen-5-yi)-5-[(OTrfO) -8-nethyl - 8-azabi cycl o[ 3. 2. 1
] odtiafR=3-yl oxy] -1, 3, 4-t hi adi azol e;
2- (35 Bl 4@r ophenyl ) -5- [( %fo0)-8-nethyl - 8-azabi cycl o
[3.2, l]octan-3-yloxy] -1,3,4- thiadiazole;, 2 - [(
) - 8\i\t hyl - 8- azabi cycl o[ 3. 2. 1] oct an- 3-yl oxy] -5-/"-tol y
I -1,3,4- thiadiazole; 2-(4-Fl uorophenyl)-5- [(OT
) - 8- et hyl - 8- azabi cyc| 3.2. INectan-3-yloxy] -1, 3, 4-
t hi adi azol e; 2-(3- r enyd /- S (
"Jo)-8-nethy|-8-azggkgﬁcfgk3 JkS)\'LI.
2.1] octan-3-yl oxy] -1, 3, 4-thi adi azol e;
2- (I H1ndol -6-yl)-5-](<?"
g—&%He&hwhmanaaabtﬁw&aehB.2.1]octan-3-yloxy]-I,
) -

4-t hi adi azole; 2-(IHIndol-4-yl)-5-[(OT
giﬁﬁﬁhyl-8-azabiq'clo[3.2.1]octan-3-y|oxy]-|,3,4-thi

adirazal 8 meém(13- Cyanophenyl ) - 5- [(

) - 8-net hyl - 8-azabi cycl o [ 3. 2. 1] oct an- 3-yl oxy] - |

, 3,4 thi adi azol e; 2- (3- Tnfl uor onet hyl

rhenyb) - 5-[ (OTdO) - 8- net hyl - 8- azabi cycl of 3. 2. 1] oct an- 3-

yloxy) -1, 3,4- thiadiazol e,

2- ("4-%enl or ophenyl )-5- ((I R, 3R, 5J

J-8-net hyl -8 aza?*cyclq#S.Z.ngc:anﬁg yloxy)-1,3,4

o _ ,
t hi adi azol e; Z4 N Z4 N,
4 R6 % N
22\ < / 22 y/ /
z' rd

R’ R’
(iii), (vi),

7. The compound of claim 2, wherein
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2-(2-(T
pfl uoronet hyl)-I H ndol -5-yl)-5-[ (OrdO) - 8- net hyl - 8- azab
w0 egoeha52 2. 1] oct an- 3- yl oxy] -1, 3, 4- thiadi aze¢BEUSDO§/E4148
Chloro 4 fluorophenyl) 5 [(endo) 8 nethyl 8
azabi cycl o[ 3. 2. 1] octan 3 yloxy) 1, 3,4 thiadiazol e;
2-(4-(Trifluoronethyl)phenyl)-5-[(CT?)-8-nethyl -8-azab
icy%k@ﬁs.z.l]octan-s-yloxy]-I,3,4- t hi adi azol e;
2- (4- Net hoxyphenyl ) - 5- [ (endo) - 8- met hyl - 8- azabi cycl of 3.
2. 1] ct an-5° loxy]-1,3,4- thiadi azol e;
2 (I3is Am nophenyl ) -5-[ (e" )-8-net hyl - 8-azabi cyclo [ 3. 2.
] oct an-3-yl oxy] -1, 3,4- thiadiazole;
2 (‘ S%t hyl phenyl )-5-[( )- 8- net hyl - 8- azabi cycl o[ 3. 2
I]o@iﬁn 3-yloxy] -1, 3, 4-t hi adi azol e;
2 (4 tyl phenyl)-5-[(
?§_I-8 azabi cycl o[ 3. 2. 1] oct an- 3-yl oxy] -1, 3, 4-t hi

ad| apg JV-[(b> )-8-Methyl-8-azabicyclo [3.2.
I]octan 3 yI -5-phenyl -1 |, 3,4-thiadi azol -2-amme. 9. A
pha¥faceut i cal conposition conprising a
therapeutically effect RNt of a conpound of
claim1 and a pharnace alhy acceptable carrier. 10.
A net hod of selectivel y& ulmtkang the effects of oc7
ni cotinic acetylchollnezéiieé?grs a4b2 nicotinic
acetyl choline receptors, k0t h oc7 and a4b2

ni cotinic acetyl choline raaeptors in a manma
conprising adm nistering an effective anmount of a
compound of claim1.11. The method of claim 10,

re|n oun cla i st of at
P aseCO LHE ggghﬁb%a%?é%tlnlgém%egmﬁ ﬁ%q?ne
r ec?e[p?vcio} 3 M;bﬂwl Aanmbicintid3. Bt ot e dtyiong- Sa(l Hinahd-yh4bi2zole;
e Ic oI cepto di;a co dltlon or
R L bl Nl
COI?H@W)}ISM@&I?I %}Mﬁbﬂzydlc[@ 2. h]ectsmbjyb@ -5- ﬂp’indﬁﬁeyl)jfréﬁdﬁdld of

cl ai r 7 a4
SEEN ST T —
|SEseHEﬁﬂﬁd¥ﬁ}mmmﬁbﬁ8gﬁ&@ﬁ%Qﬁnﬁwﬂﬂ3mgoﬂhlawbﬁmhMQHe
def| i SO tent activ
el P PP 90 Sl NpBr a1
[ m@emmmog@m -@)- mgmem nashylAd- Qa)ldﬁm 1]86tarPB-glkxy§thiazole;
enentl a assoc
et T4 SEEBEI s AR Dodd "Gy S SR Ber e
ylodypiherat; scl erosis, Hunttngton s di sease, di m ni shed
CNS functi assocla mat | c injury,
ac&@%?ﬂgﬁmeeawégd%WO>- s Eéﬁzam%%&% floeu &
ylodyfifihammat i on, inflammatory pain,
2-[(ex0)-8-Methyl-8-azabicyclo[3.2.1]octan-3-yloxy]-5-(1H-indol-5-y1)- thiazole;
2-[(ex0)-8-Methyl-8-azabicyclo[3.2.1]octan-3-yloxy]-5-(1H-indol-6-yl)-thiazole;
2-[(ex0)-8-Methyl-8-azabicyclo[3.2.1]octan-3-yloxy|-5-phenyl-thiazole;
2-[(ex0)-8-Methyl-8-azabicyclo[3.2.1]octan-3-yloxy]-5-(pytidin-3-yl)-thiazole;
2-|(endo)-8-methyl-8-azabicyclo[3.2.1]octan-3-yloxy]-5-phenyl-1,3,4-thiadiazole;
2-(1H-Indol-5-y1)-5-[(endo)-8-methyl-8-azabicyclo[3.2.1]octan-3-yloxy]-1,3,4-thiadiazole;
2-(Benzotutan-5-yl)-5-[ (exds)-8-methyl-8-azabicyclo[3.2.1]octan-3-yloxy)-1,3,4-
thiadiazole;

2-(Benzo[]thiophen-5-y1)-5-[(ends)-8-methyl-8-azabicyclo[3.2.1]octan-3-yloxy]-1,3,4-
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neuropat hic pain, infertility, need for new bl ood

vessel grow h associated with wound heal i ng, need for
woewmoésod vessel growth associated with PCT/US2008/084148

vascul ari zation of skin grafts, and |ack of

circulation, rheumatoid arthritis, Crohn's disease,

ul cerative colitis, inflammtory bowel disease, organ
thiaflirahspl ant rej ection, acute inmune di sease associ ated

asso@% an tetﬁy%nSC' gelngl g% %%elthgnS a:falgr On g 2'1 octan g %X}%?ﬁ%ﬁp %mdlazole
t O)@— (m@h&ﬁ/letk&y&dxabmmo S@;psmsﬂ éyh)dy {5%;01;@!6 ﬁ[“e@&dl@ﬂ),le

d b
e S S R ek R B e R R R
n| Qe(B#GIﬂc@o}ﬂﬁeﬁl)ﬁ q&wﬂdﬂ%nﬁat}ﬁﬁeembmyelas(e.dnptadmmdjk1,3,@ﬂmallazole;

e opt O B R LT OGP T o JBF o Al thadasole

s elze(cﬂadd&rztemi [a@dogswycwzajb&ydmgz (D]foctanJG@fgﬂﬂtli thiadiazole;

0 : neratto eni L
The At S E o TG B i DAoL £ R ool
of zc@ardﬂnlarohﬁt@@hagml[@wom maﬂlylLse@s&cﬁr@ﬁ.zaﬂ]omff;pwaﬁ)@j,zt-
_acetylcholine receptor, and wherein the nethod further
thia %ﬂ%¥ises adm ni stering an atypical antipsychotic. 16.
The @etieehRhylcl-al RBASS)-8-whafis HatibeloBt Ykl 3-yloxy)-1,3,4-
antipsychotic is at |east one selected fromthe group
thia »sting of clozapine, risperidone, olanzapine,

quizebapiiMBrokd R G -GRADES-y17 :{% 318, m@Rd sl AReagE e |k fin-3-
er

The met hod of claim 10, fur conpri si ng
vlosgyhd-mitdtd¥Plig a conpound of claim1l with a second

conpesiHid-9n ﬂé%f%%hé@l)kf eab) £REMItd ¥anidicRPTH8b&n F8oxy N8 4-
met hod of claiml mhereln the cognitive disorder is
mmé@%%htlon deficit dlsorder and the second conposition

J@%o@&métﬁaﬁheﬁw@ ﬁ%e%@t@ﬂfg &QB&;JBI%L “Q8Ran-3-yloxy]-1,3.4-
conS|st|ng of dextroanphet’am ne;, | evoanphet amme
thiadigzals ot hr eonet hyl phendat e, Ievothreonethylphenldate

amant adl gy A NRLIREs RANT PRELRATINGS. RMRESRIRN-1.5.4

cl ondne, , peholine, seleqgil |ne
thMﬁtﬂﬂﬂﬁampran 19 The met hod of claim17, mhereln t he

cogng tAn\ﬁﬁ%%lei%%r 5:1 ggmz’d) 8- neé!t}gylﬂ gl Ia%fey(ﬁ egj b Sf]%@éu@—ﬁ g@#géli,éejﬁ—thiadiazolc;

second co os1tl on conprises at ast one o
f 1 Grif iy Rficodp>-toms ity Sefabinc @ dtljpcehdhilanest bt-géwliazole;

iEn Qi— (Q—iAthtgd’p hg}ly’}l—l\L{Q{éﬂa@)ﬂé—%@&w— SS—Itz'abi&icFo%E. ﬂ oc(Ean— ﬁ?lgxy\f—il :[3 QMdiaz ole;
and

N-[(endo)-8-Methyl-8-azabicyclo[3.2.1]octan-3-yl]-5-phenyl-1,3,4-thiadiazol-2-amine.

9. A pharmaceutical composition comprising a therapeutically effective amount of a

compound of claim 1 and a pharmaceutically acceptable cattier.

10. A method of selectively modulating the effects of 7 nicotinic acetylcholine receptors,
o4f2 nicotinic acetylcholine receptors, or both a7 and a4p2 nicotinic acetylcholine
receptors in a mammal comprising administering an effective amount of a compound of

claim 1.
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11.

12.

13.

14.

15.

16.

The method of claim 10, wherein the compound of claim 1 is an agonist of at least one

o7 or a4B2 nicotinic acetylcholine receptor.

A method of treating a o7 and «4f2 nicotinic acetylcholine receptor-mediated condition

or disorder of a subject comprising administering a compound of claim 1 to the subject.

The method of claim 12, wherein the o7 and a4p2 nicotinic acetylcholine receptor-
mediated condition or disorder is selected from the group consisting of attention deficit
disorder, attention deficit hyperactivity disorder, Alzheimer’s disease, mild cognitive
impairment, senile dementia, AIDS dementia, Pick’s Disease, dementia associated with
Lewy bodies, dementia associated with Down's syndrome, amyotrophic lateral sclerosis,
Huntington’s disease, diminished CNS function associated with traumatic brain injury,
acute pain, post-surgical pain, chronic pain, inflammation, inflammatory pain,
neuropathic pain, infertility, need for new blood vessel growth associated with wound
healing, need for new blood vessel growth associated with vascularization of skin grafts,
and lack of circulation, theumatoid arthritis, Crohn’s disease, ulcerative colitis,
inflammatory bowel disease, organ transplant rejection, acute immune disease associated
with organ transplantation, chronic immune disease associated with organ
transplantation, septic shock, toxic shock syndrome, sepsis syndrome, depression,

rheumatoid spondylitis, and substance abuse.

The method according to claim 13, wherein the o7 and «432 nicotinic acetylcholine
receptor-mediated condition or disorder is an «7 nicotinic acetylcholine receptor-
mediated condition or disorder, and is selected from the group consisting of a cognitive

disorder, neurodegeneration, and schizophrenia.

The method according to claim 14, wherein the compound of claim 1 is an agonist of at
least one o7 nicotinic acetylcholine receptor, and wherein the method further comprises

administering an atypical antipsychotic.
The method of claim 15, wherein the atypical antipsychotic is at least one selected from

the group consisting of clozapine, risperidone, olanzapine, quietapine, ziprasidone,

zotepine, and iloperidone.
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17. The method of claim 10, further comprising administering a compound of claim 1 with a

second composition used to treat cognitive disorders.

18. The method of claim 17, wherein the cognitive disorder is attention deficit disorder, and
the second composition comprises at least one selected from the group consisting of
dextroamphetamine, levoamphetamine, dextrothreomethylphenidate,
levothreomethylphenidate, amantadine, amineptine, benzphetamine, bupropion,

clonidine, modafinil, pemoline, selegiline, and milnacipran.
19. The method of claim 17, wherein the cognitive disorder is Alzheimet's disease, and the

second composition comprises at least one selected from the group consisting of an

acetylcholinesterase inhibitor, a NMDA antagonist, vitamin C, and vitamin E.
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