WO 2007/ 100670 PCT/ US2007/004745 SPI RO Pl PERI DI NES AS
MODULATORS OF MUSCARI NI C RECEPTORS CLAIM OF PRIORITY

WO 0®0AYo6Thi s application clains priority to U BT/US2007/004745
Provi sional Application Serial Nos. 60/775,501 and
60/ 775,524 both filed on February 22, 2006, each of
PIRCG PIRERIDENESYASNI LATORSYOFr CARINICIRED R
FI ELD OF THE | NVENTI ON [ 0002] The present invention
rel ates to nodul ators of nuscarinic receptors. The
present invention also provides conpositions
conpri sing such nodiilAIMQE PRIORIFEYhods therewith for

[0001] @“W wgmgﬂﬁfg\hﬁe&g@% %ﬁ)@ﬂlcgtleasgenal Nos. 60/775,501

and 60/776£5QH4 bottafikdidnl Bsbraxie 29| 2008, eash &ff wkish tage hovBby #REFHoRdted by
cholinergic receptors: the ionotropic famly of

‘nicotinic receptors and the netabotropic fanmly of

muscarini c receptors. Miscarinic receptors belong to

the | arge suerfaml of pl asrra rrenbrane bound G

: protein codBSdiNKad HE EINV , five

[0002] Mt&&%ﬁxr@%nﬁ&??@ﬁtbﬂ&nb@ﬂﬁﬁ?@éﬁn S{@reb Srsb%@ resent

cl oned and sequenced froma vari et speci es, 8

invention glsgpreyidenearreasitons cgmptisingswich fmo sogpd la\sthosls therewith for

neatlngﬁgeﬁneér&e&o;ﬁfee%gid&% ype. These M- muscarinic
receptors are pre om nantly expressed within the
par-asynpat hetk4 [JNT3 @Nt s excitatory

ANalol) c a era
[0003] ’ﬂ{egéues %glﬁlgl%é“ a%glgﬁéhgllng X%dsﬁ:&gvn%g}ipe k’ cl?chq >}1 p%f 668:egtors the
ionotropid farmglyi erm¢otlmc k'mpw@ dnebthe me&ﬁlmtro@ua)ﬁmaly oftmgsviatihizireceptors.

n SI n and ontrol. 004] . .
Musearin TR0k BERREE har KB R oL BPRE rarh PR G puotein
coupled rmﬂtom(@l@hsﬁt"ﬁo dstacfiveasubtyiies ofnfigcdinie réls%ﬁta)r:k(M\NN/Isf) @hve been
clonedan? ‘%ﬁ@ v blgt ittl e progress has heen rLagl

FengPecE A vasrely ot tnseise: Sibiippcs wnakey digh degree of
homologyCatifeépesies dtreebptonBlbityiee. iThedb M LOM tusb&iBE $d@Ptors are
d %[PCIfICf nc&_ﬂla\tg to.the_individual receptors. See, -
predomin @ epr%gEﬁ‘gﬁ“ tPaggsympathgie apfears W@B(Y\‘}t@h?’tqr@sﬁxmamry
and inhibikéty coSCeVer %éécé%%@?ﬂ{d)ﬁé‘gih@ril higsesRhi %3 l}?a‘(@ﬂrsa number of

reference.

System " J. . , pp. 43
physiologiq fupgtions, includipg heart ratmm&al ﬁp@nmeqwmryemeyms and ‘motor

control. Ann. Rev. Pharnmacol . Toxicol . 30, pp. 633-673
(1990); Caulfield, M P. et aI "Muscarinic
[0004]  Wascapinis agooks %}@lﬂeﬂﬁ imuscating andilaskining, and dnfgonistsomch as

atropine h%bé‘f)g@f:ﬁ{ow er 2Bentif); Rgﬁ]i%ﬁg Z)? rérg'%q’% ’begﬂﬁlaflé el e discovery

aI., Internatlé ar nac
of receptowatype-@]:lggtg‘(ef ¢agmpduods,dhetby owking it dkGeoly to:dmsigm’spemﬁc functions

to the ind Prdd R VN2 ethl., "

o the in BE d% s Sur%%f 0 \c&] aI?Ieetl agé o?}ge({ré “3‘&281?1"0&@1 f% e)w‘or
Muscarinicdieseptocsin tpe@@s]ranmavmssmtem;"d Med. IGhenf., 43@233ppp1r¢833-4353
200 " I 0 coI .
000 g 4o B 188 PTG B PRAHTREE AR ool
30, pp. 636F6]7@s(199@) CaBljeldVihArct allr IMasasarinic Méﬁ&&ﬂd}%&%&uaﬁon
Coupling, a5 Fin 91?,4'9' dffidcol. Ther., 58, pp. 319-379 (1993); Caulfield, M. P. et al.,
International Union of Pharmacology. XVIL "Classification of Muscarinic Acetylcholine
Receptors," Pharmacol. Rev., 50, pp. 279-290 (1998), the disclosures of which are incorporated
herein by reference.

[0005] The Muscarinic family of receptors is the target of a large number of pharmacological

agents used for various diseases, including leading drugs for COPD, asthma, urinary
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i nconti nence, glaucoma, Al zheinmer's (AchE inhibitors).

Despite the |arge therapeutic value of this famly,
w@ehb@ieergi c drugs are limted by the | ack of PCT/US2007/004745

selectivity of these agents, with significant

activation of the parasynpathetic autononous system

and el evated incidence of adverse effects. The

mol ecul ar cloning of the nuscarinic receptors and the

icati | 0 rol,e  of
inoonineh LRS! APBeBhel DEr UL, SRl s BRI G yave of
this famﬂm)d@lhnercgmpdmnga arg limitedl by thelaek bf vetectivigasfithése dgle@tamiﬂh

sgnifcaf SR RE B AELG A0 SEh el P Pl o

adverse eﬁieﬁsc ﬂihe njd06iddr clheng ofﬂw&nﬁﬁﬁﬂnfcﬁ’écéﬂ&@'aﬂﬂ @li&déﬁtlﬁcatlon of the

hysiolo rruqﬁca]ri |;I1i C gcep ors l\{gBﬂq There is also a_need fo

PAysIologleq! G FRICET BRI YRREkRackrqut Pies bes Feceaty étele%rsated novel

opportuniﬂies éarseRocti 1ORRISdarHhie ligands, M ERasthel}RA%0 (defin RN ARy profile
scarinic r ceptors that are selective as to

that s reqy Dernbghaedg! de i ¢ff@gENTI ON [ 0008] The
[0006] TPHEEHY néddM%P Hdﬂ%la%@\ﬂf‘ilﬁ&c%{lb Qét%pfbfrs Wdlylk;ﬁ‘tﬂhgl\% ik EEO aneed for

%&tlwty of a_rmuscarinic receptor (
methods jox trepiing wuscasinig resepiofanadinted disyases | ng conpounds of

[0007) T’Hé’rmig #Asd a ne&l for modRilatolN cii"?huéanB% re 0 ﬂ\llaﬁ glr'e selecﬂi/e as to

i E&ar maceuti cal ly acceptable salt ther
subtypes f-Ms, and p are described bel ow. DETAI LED DESCRI PTI ON

l. DEFI NI TI O“SS[BI\QI%&?{YFBF foﬁ his i nvention,
t he chem cal e'@mr?ﬂlgﬁnw—n—accor dance

[0008] Tihe Presqnh emi@ehp@ ¢ravidehnetholls ofeothleting tis, achiAfly o€ b Sindarinic

St Yol d Ph 75t.h Ed.
receptor (E?;’ t1°o n%i(wlii eng roélcop o nr%méf g?r%\ﬂ Bﬁlﬁ%ﬁ?@%&%ﬁ of fpxmula I:
are described in "Organi stry"” Thomas Sorrell,
Uni versity Sci ence Books, usal ito: 1999, and

“March's Advanced Orgapic
Smth, MB. and Mar
York: 2001, the ent

emstry", 5th Ed., Ed.

ORn Wley & Sons, New

s of which are hereby
i ncor porated by referesa€e™~] 1 The term "nuscarinic
receptor,” without a pref@x Specifying the receptor
subtype, refers to one dr norfe of the five receptor
subtypes M-M. -2 WO 2007380670 PCT/ US2007/ 004745
[0011] The tern1"nndu|at|an as used herein means
increasing or decreasing, efg. activity, by a
nmeasur abl e amount. Conpound®; t hat nodul ate nmuscarinic
activity by increasing the ct|V|ty of the nuscarinic
receptors are called agoni Compounds that nodul ate

or a pharmuentically gccaptablei sajt thérgof) mﬂéﬁﬂﬁ RAORS, NS ané biart H¥schibed BSlow.

muscarinic recept cal L ed ant agoni sts. An
agoni st B BrfRRkes AREY

L DEFINITIONS:

[0009] For purposes of this invention, the chemical elements are identified in accordance with
the Periodic Table of the Elements, CAS version, Handbook of Chemistry and Physics, 75th Ed.
Additionally, general principles of organic chemistry are described in "Organic Chemistry",
Thomas Sorrell, University Science Books, Sausalito: 1999, and "March’s Advanced Organic

Chemistry", 5th Ed., Ed.: Smith, M.B. and March, J., John Wiley & Sons, New York: 2001, the

entire contents of which are hereby incorporated by reference.

[0010] The term "muscarinic receptor,” without a prefix specifying the receptor subtype, refers

to one or more of the five receptor subtypes M;-Ms.
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interacts with a nmuscarinic receptor to increase the
ability of the receptor to transduce an intracellular
w@@nabosTm response to endogenous |igand bi ndi PQT/USV07/004745
antagoni st interacts with a nuscarinic receptor and
conpetes with the endogenous |igand(s) or substrate(s)
for binding site(s) on the receptor to decrease the
ability of the receptor to transduce an intracellular
001 i
(0011) ThB8in Pod IR B8 Pl EnFPROHEIR bl b MRl o activity, by
a measurgle amouak a@@lﬁP@uﬂC@ébﬁtmﬂde@t@mwSanmdlastmsseb y nwimsmg the activity
eases r
of the mudhil e 8% 178 Rufled Sttt ERRBLAR Al FafiafBiearinic activiy
by decreasjnepthomstivty of the asmssaniuit retiepent hie ailed edta@@‘mﬁﬂss Qa1 Adbngst

interacts @/‘}Eh' 1lfn (r]ucbreg?rgiéret:cerlpgx{essd tixfaasﬁxttym?ﬁxg rtk}&rtrrsagi;cgme an

mtracelluha:rtmgnalh‘ut Edpoﬂse to EiNfp gdabiy/kghrddtiidingg A@xsanltd'gblniré@ iftBracts with a
gnitive |sor ers, ttent on Deficit Hyperactivity

moscarinf Egptay SEKisa i e d UL DR BS( ohiading

site(s) ondhémdfﬁcpﬁx‘ﬁ t® ﬂé‘dﬂea’%s VARSI ULOG T tHE PSR Efo@ to trRSMRBOS htracellular si ignal in
SChI z%iyi)hr eni a, mani a, bipolar disorders,

di n
response &F?ﬁ%ﬂg‘ﬁ 1&9R4 bindtingdi ng acute and chronic
[0012) Wé‘ hﬁﬁ@&rea’fiﬂgtoh' F&iu%{hgsthg%%&ﬁy of Ekﬁg@&rﬁg& oq)l(ﬁé’%hated

" de la Tourette's Syndrone
disease ‘Tﬁﬁf%‘ﬁ aifsiedzaatments forchiseaseahatare directbasdiseds by wgiscarinic activities

and alleviitiR@RFSymPRIm SRS &lasél RAGRESy el bg us(:gr%iggkt?wpgs Examples

Intra ocular pressure In d aucona and treat
of diseases, whosgriymptgmsymay e aff\?@teddayHQUS}aogroeam'tmtSynmimdmbut are not limited

R T T D ONE S e—
Disorder gA P, Ob@ﬂmtmamlmér $ dlseasny'eaﬁow riemeyitisyduich A vhsculd dementia,

0 stl tuents,..such ,
psychosmsfﬁkaﬁfd;uf%gc?x 1gaé H{ellrm ng gor &S, pain 8%%4}{5??% ﬁngﬁ.l acute and
chronic spadroies) Iauntmgtm@horeapmmns ataid] GiReCdeR Turédids syndrome

L 0014 ed herein.the term"aliphatic
Downs Syl Itk ARl ipal S omar RetRAon kg ehhem disorders
such as ‘refluetiincdf ibea ngn@ppnem i/ Geailosink latill @ afer® 8F dfyP&ydd and dry mouth
includin b§0 %%&BA; re| n,, an "al kyl" group refers
8y OFree ff‘ é’i“’F W@W&&F%%ﬁ?r%w&uﬁsth@m@hﬂﬁﬂﬁbances and
wound hebliig(e. g., 1-6 or 1-4) carbon atons. An alkyl group

be. s ht or branched. Exanples of al kyl groups
00131 F e R e SR St o sl o285 i

d%%ﬁbét b RQRLEPY bﬂﬁéﬂr Y, ~
one or m blu ubfQRGe enatlrg a-ted %éx%?&ﬂty eibgv te(ﬁ )7? %%%‘b?l’ﬁ?&% by particular

classes, Sﬁ?%ﬁseﬁﬁaﬁﬁpm e egm%tl?'@ uted (i.e., optionally
[0014] AH Iﬁﬁéd heéitiadhe Wrﬁlh'agﬁﬁatﬁf" eﬂ@&ﬁ}g P ettyrfx{‘étaﬁkﬁuglﬂer? A, alkynyl, each

cycl oali phatic

of which é%s&gmﬂw Jubstitask w&f«m befnit i ¢ [ &, g
[0015] R@h@écpﬁ:éf&lnoﬁ{ kaEﬂcylﬂ l{])elteférg ﬁc}/ % é@glgg%d’] %“;Jhatég B{(%fgca—bon group

het er oar { oxy,
containing 41§ (@t 16)ardrhoearbon at@cyic Ifhahlkphgbup kambbsmyiht @fbranched

Exampl esf @P&lﬁﬁ%é%ﬂglggg% %%efgcgtg%?\% }l@lg, ﬁlﬁ% alr)]r%pyiSl 1sopropy1 butyl,

isobutyl, gqpyb,utﬁla Itdrbe}’kW‘p@ﬁWlbnmeb@m Q- et&fy}Heﬁﬁ]r R Xk EFAP can be

substltute?h(ia{: X%t? Mﬁ%tgg} Wbth)ﬂnﬁﬁ’ir mpre substituents such as halo,

cycloalipldtat [ergn,oqyeldali&yk vt aj/di&élkéi@ﬂp %t@r@d?cﬂﬁhrléaglrc [gng tg:tergcycloalkyl or
yl

rb het | k
reteroes UGS HOLERPE FEivss ey oot kRS, (Ghpharcicarbony,
(cycloaliptatieycatival Dot sttty QeAIpHanY)cartdhyl 3B OGARB M do [,
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het er oaryl am nocar bonyl ], amno [e.g., aliphaticam no,
cycl oal i phati cam no, or heterocycl oaliphaticam no],
waio7aemelo [ e. g., aliphatic-S02-], sulfinyl, suPdEDF1007/004745

sul foxy, urea, thiourea, sulfanoyl, sulfam de, oxo,
car boxy, carbanoyl, cycloali phaticoxy,
het erocycl oal i phati coxy, aryl oxy, heteroaryl oxy,
ar al kyl oxy, heteroaryl al koxy, alkoxycarbonyl

some

bonyl t
(cycloalky ahyn‘l’,%f‘%éb TP OX§t W{?F%“X%P% *F?u‘ P/ a@wnaf aa&? 2| kyl
(heterocyemmlmﬁd@%nahmetemdyemm@mmyém&wm Rapd

e TR i IR Sl
cycloalky(l@rﬁirfo@ﬂﬂ)‘oﬁm,!ﬁ@t)e?dd%ioa(l@lk@ﬁﬁn@@arﬁ@xll ﬁ%n@éﬂr&f})ﬂl&w )

m noal kyl , _am doal kyl cycloallphatlc)alk
heteroar.‘/?fawalawwny irmise [9e- aliglrtisemine cyelaaligtiakienplto, gr oup

heterocydl@eflﬂih%tlkﬁn%] aalu!f@ﬁﬁt [b%b%bﬁ%-gw ﬁpsﬁlﬁﬁ}fl &ﬂﬂﬁlgi QU§166%s5; urea,

arpoon at ons

thiourea, a%‘@gfl@ylbéwéarm@iek@%ﬁarbpxylcagqmqyl mlcaﬂlphmdoxygr oup
heterocy&@sﬂlﬂ?ﬁné&[ya 'ag}t]BX)Q el 1|3§9 argfk?g%yyfeﬁetglfoaﬁpalglo)%}% r;1¥koxycarbony1

group i nclude, but ar
alkylcarbpgylgx gy hydzomt‘é(ntyzbut Ianuatzom emny:bcammes af k\dmmutgi alepls include

carboxyaﬁ@}‘i] (é?ﬁh%@ﬁ{@@@l %lﬁyls %@ﬁﬁ*&a%o% %/ﬂ( ancﬁglgyfg:al[bgnél%xyalkyl)

ubstituents su
cyanoalk]cly bydrakigikyb nlkoyxyhlisl, keylyiky], aretlteyle(a:mmaqa}almat I C

oot B R GRS SR

(cwﬂodu@mhphﬂbﬂ;o@bﬂmﬁbﬂWI (cycl oal i phatic)carbonyl, or

[0016] {\Q %Egc{ H%r% ?IE g* %ﬂ%?’%g B%tﬁ]ﬁnaqq.]pﬁ?ragc cal%c{;lxg1 groupnllat contains 2-8

(e.g., 2- 6a)ryl-4:)alaﬂmwétams Iaﬁd atleadtloyie datblebond ML an alkyl group, an alkenyl

group ca.r{ E:%tgz}r, iKY bg'glill %%%q%n[% Pg aﬂyﬁgﬁyhgoup include, but are not limited to,

allyl, isopret Muyﬁ:@araha Qyﬁa@cl&’hﬂo AN BIKeF Aarah K ¥arCed @ﬁﬁ%laﬂ%ﬁ&tltuted with
cloalkylan1nocarbon

al k nocar honyl
one or mhe b GBS oA Tisia GhloBape To gy dnpiaLes pstkenal,
heterocydllﬁlﬁihﬁﬁé Yé grhaerry ekl or Héibt@@y&l@alﬂenyl]”‘lai'}q hﬁétél%%:pl Mikoxy,
clo ti cam no, heterocycloali phati cam no
aroy), hetgfa: &Nﬁ 150t 2o RIPRASIE3TPORYA Wﬁmahpgatg:)carbmbwr S02-
(heterocy@b(ﬁl1pﬂitid)&ﬁbb1€ylﬁ912tro c%n@ral/ﬂxd@f@gl (cy%lgagﬁgﬁﬁfﬂc?rl)carbonylammo

anyl ul foxy, urea, thio

arylcafboguiaflaﬁwé alkylegroonylaming, (hetsrqyaﬁwlkyl)@w@mﬂmmrat i coxy,
(heterocy’ﬁ%ﬁiﬂ’é]l&?ﬂ)@ﬁbbrﬁﬁéﬁin%oﬁéﬁeroa?ﬁ&ﬂrgéiyl ﬁ@ﬁ%@élrﬁﬁylt:arbonylammo

yl oxy, heteroaralkoxy carb
alkylaml%acaghoela} Wﬁgwpkkﬂamlmcarmmflda@}erowamihﬁatmmcammh

arylamin&QBorX, We@éo&&laﬁﬂg&aﬁ'l&w aﬂll&? F@’ % kalhﬂzl% 1garﬁmo

cyanoalkenyl I koxyal

cycloahpha},tu:,ag;wg,| h@équq:yckml@hkt@qaymno,(m d{xphymsylfyxmj'lkmmd], sulfonyl [e.g.,
alkyl- SO&SéSchl(%Jﬁhﬁm: @), 2l A ﬁ;sc’f %glrﬁqlﬁ% aSH(farrl‘PG1 sulfgﬁyﬁ%rg? 1%8}?3‘7‘1‘3&’

02- am no) al
sulfamoy{ @yﬁymgiq, ph@,tqadgq;lykem'yamoylc cydbaighatioyty, hetérodfrloaliphaticoxy,

aryloxy, ‘?&&&fﬁg’? g;ﬁlgé#g%%p er 2 6y’aar%{( Oy]éa%)gﬁ?rlc u@gg cgghonahwp or

hydroxy. twabogbhmaam Bofe egemgles of sGbsditutad 4)keadls hehudd GaBoARENy,

syl Sy b, EO LS Bl LR B 20

(sulfonylamniooaik¢n3h suchrae (alkyl- SOEFbirﬁﬂb)hgcenplf) C&?ﬁh@?’llkex@ﬂ damidoalkenyl,
group can be optional l'y
(Cycloalqu\ bxfaylfwﬁgu%aﬁﬂ%ﬂg or nore substituents such as

aroyl het er oar oyl , al koxy, cycl oal kyl oxy,
heterocycloalkyloxy, aryl oxy, heteroaryl oxy,
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ar al kyl oxy, nitro, carboxy, cyano, hal o, hydroxy,

sul fo, nmercapto, sulfanyl [e.g., aliphaticsulfanyl or
weyoroalérphat i csul fanyl], sulfinyl [e.qg., PCT/US2007/004745

ali phaticsulfinyl or cycloaliphaticsulfinyl],

sul fonyl [e.g., aliphatic-SQ2-, aliphaticam no-S02-,

or cycloaliphatic- SO2-], amdo [e.g., am nocarbonyl,

al kyl am nocar bonyl , al kyl car bonyl am no,

[0017} &é/ Gieaaieksihaad ‘flﬂﬁﬁ{ﬁ B¥ap refers to an aliphatic carbon group that contains 2-8
het er oc %cl oal kylarm nocar bonyl ,

(e.g.,2-6 ey 24t § P@grra@md bl aideast onetright bassardwalkynyl group can be straight
or branch@(L ytfﬁﬁg@ ng %ﬁ{}ygﬁé@hﬁ Y*cgﬁeg BV TP Rnited to, propargyl and

etero
butynyl. égyiélt)@a/ﬂ g;thl dayl t)eomtioomlw axhstlm,ted with one or more substituents such as

[ l.a oarylc r bonyl am no
o, e PR LS AR SRR PO T TR
aralkyloxg,l,mfrlammﬂt))qns elydmoyihd, hy&‘okp,)@m)ﬁ[ heroabto, sulfanyl [e.g.,
car

ahphatlcsﬁf Il SEGE 8%&!%%?@@)’ 2 I ﬂgﬁé @QPWUCSQHEHYI %Fe.qg.

cycloaliplatigel fial/ i phafong) pag. bélihﬂatle-lsoz— allphatlcammo-Soz- or cycloahphatlc—

ocycl oal hat car bon . am no
SOz], m&?‘? iﬂ’\%t ?% I ?‘Y é %W?OC%K%“Y]cadkﬂéﬂaonbmmyl
cycloalky(dﬁ)ﬁﬁb@ﬁbd)ti}h aﬁét@ﬁo@?,@ﬂoal‘cgl 3 ﬁ&ﬁy&irﬂ@l ﬁ%fﬁy@c)a?ﬁ%ﬁylé?ﬁlaxo

1 teroggé al kox As uséd re| n
arylaming ﬁ %"’JJBBPﬂamé‘Pﬁ ﬁﬁé@fl%hymylaram, car bonyl ami no"

(heterocydl Bﬂ&gl)éﬁbﬁﬁylﬁﬁﬁﬂb l{éﬁ‘c‘i’oaﬁf(ﬁgﬁyﬁlﬁa’oangﬁ%ﬂ?oc thlat%i:‘oa\%ﬁcplcarbonylarnino,

anot ner group refers to an suc

heteroaryleagbrylagyiny oRitetsroargpmjnaiareopsl], wieesthiesiech, selfamoyl] $ulfamide,

t | |
onscatlt ke ol on Mo MIARES, I SFAGRLY oo
[e.g., (cyclpabippati¢)aarbauyl ordhkteranyiideliflsichcassonyl k ;ulnmtr [bcg],ydlq:ﬂmﬁmmno]

sulfoxy, 0 ?ﬁ e%léﬁy) f g}‘%%wa&qg%&g?lw%?er gr oC g%cgllg%a?pﬂzﬁ}c%xy, of

(heteroarylJadtasayocycl oal kyI )al kyl ami do, aryl anmi do, aral kyl am do,

[0018] Asc Xs%d%gelfeg%{,lnelnal id nn::e%cg)m or%a(é %Irbg@l K?o?ag{)oer&an? 109':1rboélsylam1no"

a
These tenwh s/hen msehsalone br Eb%cﬁimdcti%‘ﬁ whh ahﬂlﬂ@p@’@de Réfeds tb)éﬁra%i&@ group such

as NI R B FCRRNE. RoertiaseyGreiaiing iaf S(OFNGR Y- or -NRX)-C(O)-

when used hﬁémany,yveﬂl@aim Hoﬁaﬁd R)'&l'é dTedbeldiet Ekﬂﬁf)hég of &k %r)ﬂups include
&S . sulfonyl, (aliphatic)carbon
alkylami Pg%q%| q’llﬁangr ex Wb%% alkylamlnocarbonyl), (heterocycloahphatlc)amldo
(heteroardll(}ﬂ)éﬂu@a (hehabarghamidd) fldt&bEAI S bancyl a;,ta {)
hat i c) car bonyl, (heterocyc oa 1 p at I’'c)car bonyl ,

aralkylamé‘%ﬂ Z‘D@E Flsyakylamidg g prslpgksiertidear bony!
[0019] AdEI8MRAdIN, ACAMBRBY brou ?rrei@mbew Wg&gﬁl GLRBERAMN RY is

each of which bei ng defi ned hereln an

independegndly;hydEegen. glﬁwbtcwfleﬂlemhanmwpelspwcmphw@ raosdparahphatxc

heterocycid%ﬁb%?c ﬁ&éﬁé’llo@%lgﬁ‘l splﬁh@iahﬁﬂzﬁ{lgé H&erd %ryla&}{'{)gxgl Gg fanyl sulﬁnyl

sulfonyl, @imgqttgaqangwyyla(gyglgy)ahphqtlcbcarbcem,e(écgm(mﬁphgne)ﬂm‘nancﬁxrbonyl

ef.i

antcatol S RO IR P I 500 e

((heterocygtpallath)a@p}qun)Qasl&dlyal(heterotaryl)?c&rmmyl di)f(haeﬂoaf&@hanc)carbonyl

each of Wﬁn%b 2)%3’841 c?eﬂ mt;ﬁ 61%{)8%1 FL!XCli t)e‘émé optxﬂtmii&y%j)stltmegy %)ﬁ%lgx%)é(ﬁa(g‘l;nluno groups

include alkyldmniryd, dlalhsalrahhﬁ@kﬁlawiamhﬁi RSl ﬂﬁﬂ@ﬁﬂ t"BWiino" is not the terminal ‘
tgaﬁrijh grmlnden gf and tri c§cl I C fluorenyl

group (.g ﬁ%/f PBY FIREnifiS represeried HyNBoamBhrhéé gingame meaning as

defined anthr acenyl ) ring systens in which the nonocyclic

ring systemis aromatic or at |east one of the rings
in a bicyclic or tricyclicsring




systemis aromatic. The bicyclic and tricyclic groups

i ncl ude benzofused 2-3 nenbered carbocyclic rings.
wao-o00780@Mpl e, a benzof used group includes phengdT/UseT004745

with two or nore Ca-s carbocyclic noieties. An aryl

is optionally substituted with one or nore

substituents including aliphatic [e.g., alkyl,

al kenyl , or aIkynyI] cycloallphatlc
ti het er ocycl.o hat i " "
[0020] éiﬁés%lg?%t 3}}3 r%lal eﬁ F% e. o&’ as p |of ﬁ%rlgg B’Qi’%ﬂ' as in "aralkyl",

"aralkoxy¥J Q(d'ﬂwloxxadigbdf cﬁfbnspb MOrro):poﬁc (e g., phenyl); bicyclic (e.g., indenyl,

naphthalegigle ﬁ?{ag t| C gf eﬁ,&a@ﬁ %ﬁéﬁc%elg ogaira %c%)ényl

tetrahydrdfhtoeemraryétrat@mmmx@my( Qiﬁtt&amm)a{r@%teﬁmcﬁfMGN fld C
a .benzof.used PIC yclic or tricyclic aryl);

monocyclhq ?g%sys&eé? bsogggmagfnoa gt leggtipme [of g\egnngsaxplaﬁﬁqulmrtBch ring

system is éﬁm&‘dti&wmflﬂéydh)c%wlﬂ@yéhc oups mclude benzofused 2-3 membered
cIoaI| hatlc)allphatlc car bony
carbocycltcaﬁx St piokexaypler fbgyzotused group mcludes phenyl fused with two or more

Cas carbo@?@ﬂ&h@f‘eﬁ@i 0%'&%@5 lo )ISﬂIB%ﬁLmu ed with one or more substituents
et erocycl oal i hatlc )al 'phatic car bon ?

including (“(‘\B}lwé’fcdﬁigalq lisl aalkendaphaliyny]; cs ﬁ'@]ﬂ}ﬂﬁc[ é;;ygloahphatm)ahphatlc;
heterocycﬁiahgﬂéﬁd @he%}%;;y&lé))alﬁmarﬁg)'aﬁEﬂ‘%at%1 % B lg(t%) a?llealg?)%}éinyl

cloa

(cycloahp[ﬂétlij}oxy,a(hﬁqgmpbalspyxatlcdw aryloway; dxetdmymlvmw (araléphadplosy;
(heteroara'ilkihgtf’eﬁéfxyf %‘%f h&BEAYS amﬁlldl I))@ 4 ngnqa%)%rgt%edarl?ocycllc ring of a

carb ernati vel ah ar

benzofusqgldggn[pérmon’ @m@@llc[a@ﬁmvmbmxy, hmn@p exgnpt.gS ahﬁhatlccarbonyl

oo B G AR B BBl
(heterocyc(lgdqﬂxajay)carbphy[ é(l@tero(:ﬁild@i)phﬁt&t’)blﬁ]lihaln):)ﬂ’ayﬁonyl or

(heteroaraﬁl &ﬂ&%’b? g)rllﬁ ny rﬁ ,%@B?%%g%)a J?:f}r( ox%l%asrgzq? ysLx}ﬁnyY [e.g.,
ahphatlc-$((Q)abky}cﬂmalﬁxh}lﬁbiﬂb)ﬂmdhﬁﬁﬂf[*é%n,)dh})ﬂéf{é-s -1; cyano; halo; hydroxy;

1 LN ST B U NN 7
canbeun@ﬂmﬁnuax(alkylsulfonyl)anlno)aryl or

00211 Nt bttty R SR OP st (4.8, mons df ( such as
pm-dlhakﬁaawyé:ﬁit(iuﬁmwa}ﬂn arb()fé%?@%qggéy all;&MﬂBf%W' )aryl;

I kyl )
((aralkyl) yg%(;%/@g);rg{i féyri)( rcyca(r‘eqrwﬂ)aml ;|(aidoeryhleg) famipbcarbonyl)aryl,
(((a]kylmﬂxﬂd)faﬂ@@}aﬁﬂﬁd@f%nyl)aﬂl(?Car% {M %@prﬂ AN Bi¥bayhary,

het erqcycl oal i phat’i c

and (((hetfr@aml IATEpeC PW}/], qqaryl([egarﬁ@ékﬂwlftaw)amm)aryl or

s A 5
(mmosulsﬁlréfmaﬁdl r@l@ybnlfanyll)aryb(hseﬂno)awla(hydnwaykyl)arplr ((alkoxy)alkyl)aryl;

oo S5 CHUR E A FOSHAT Ty bhO

(((alkylsu@'qan@dbamng))?ﬂg'llagyla@atw@yaldahp@tmmrbc(r@dmryl a CI 4

(Gt B HangHaNR) b liftantharyiD vtk R sl @leiathoRi el atiytaryt;

(tnhaloalwl)aaﬂamhan@fn-alﬂtoaywrbqnhdﬁryb pedititoas-cyinéurl; bWlal@hObBinoaryl;
or (m-(heticl8Bayicl NQYRAJL 100670 PCT/ US2007/ 004745 1 00231

| kyl™ group refers to an al kyl

[0022] Agroep herig.an "ardliphdtiel digh ag bR U&)ilktyhgéroub %e@#&gtagtaﬁggguc group
v

h.an a ro al kyl "
(o8 Crg ol Bt o 5 Sstnricn Soehd ot 1 htis  lial,” and "aryl”
are definel @Bz, . AARxEMPl N anl SraidfHaki@RadH ¥ SRSl Ff 1%&[%2@
or nore substituents such as aliphaticC g., alRyl,
al kenyl, or al kynyl, including carboxyal kyl,
hydroxyalkyl or hanaIkyI such as trlfluoronethyl]
cycloaliphatic [e.g., cycloal kyl or cycl oal kenyl ],



(cycl oal kyl) al kyl, heterocycl oal kyl ,

(het erocycl oal kyl )al kyl, aryl, heteroaryl, alkoxy,
w@eyehoelcky| oxy, heterocycl oal kyl oxy, aryl oxy, PCT/US2007/004745

het er oaryl oxy, aral kyl oxy, heteroaral kyl oxy, aroyl,

heteroaroyl, nitro, carboxy, al koxycarbonyl,

al kyl car bonyl oxy, am do [e.g., am nocarbonyl,

al kyl car bonyl am no, cycloalkylcarbonylanino,

R L e L —

is substltt(tbQM(nnyalryl@gkyl Bbﬂty’la)kyi\' hﬂhydrgl'nlﬁ()e been defined above. An example
L eroar car.bo

of an ara]E Y groun | lrwyl a@%&ﬁé}}yﬁﬁ ﬂ%t}onagg; aﬂlbstmﬁgql Wlth%qg){yore substituents

such as al&maltlp [eRr, QA (hlke’;hlyk)dr%ﬂi}fr@mihclu&ﬁgfc%ﬁxyélkﬂa hydroxyalkyl or
r sul Ifan1de 0X0, or  car bahoyl -

our e
haloalkyl [SB%}‘zﬁsl Ruofbue PGy eicioaliphey (it siqalig os guelopkenyi),
(cycloalkiMalkyid BstefocklobRk: fyg (het@roc%@loaﬂt’yl)ll\]l%'l @Fﬁbﬁét@x%aryl alko

uet ur es i hat rmtwo rings, érei h the two rimgs
CYClOalkYi%iW sterqeygloplkylaxya peie i hetsrrmsyiogs. @alkylgxyahm@arahkyloxy, aroyl,

heteroarogl glfi}f‘)ggﬁb?gﬁ)éf%%}é&cﬁf%ﬂyﬁﬁﬁ{)g C drfay[ﬁ}()i}ﬂ ledo [e.g., aminocarbonyl,

alkylcarbgp i gmingaFydasiiy canbpeybhi;h@t(eycdaalkplhawi)ssrbobybyuh%c
arylcarboﬁf/m{'rﬁmo Mkﬁb&rﬁﬁlffdﬁmﬁ&% g@loalicglgga?ﬂio allfRd

her ei n, cycl oa onpasses a

(hetero cyc]@yﬂqylﬁk)@qarbogwt@gpthqoaf}dwb@aﬂ dnemmp) Or gr oup, each

heteroaraﬂcg é%&igggxgggﬂ ’&28{ g%h hygll%)%?%y grtl edzzyg?@fyls&l?wg sulfoxy, urea,

thiourea, sulfammayls sulfanddg, wref exckatbarbaydy cl i ¢ nono- or bi cyclic

[0024] A% Hée?que 13,{%1%3%‘? 21?0 td n anylp(]ib‘flé%%gZ (¢-8c |]9oég,c6arr Ibl? membered

structuresa;wﬂ ﬁ)pn owylrings, )éwhﬁbmt the two yinlg® eV atlleasCyaed ABAXM common (e.g.,2
adaman

stoms in GRS G SR S g haieh ey biprslamti or
blcycloalllfmyl)ybl.cybllohytefda[@haﬁlc%] vieidllc arylal Mﬂn@{zéiléiaetéroLWW

[0025] /g %e&l %%%F%%c%g‘a?ﬁnatlcw C C;l gnc%mzpagse(s) %t %yclogl?(glmagr;glgll) and a
"cycloalkéx(ﬁngfmgaémraflvolﬁmb@mg I@)ﬁhbﬁengl fBbdkvted Js%@%hh%elow

| ken t
o2 TG udll i b gt o vt
(fused or Bﬂﬂﬁ&l) ARETS- mace 195908 cbof ot 1@&@1{%&%

cloalken groups include cyclo enten

include °3P191pr89¥ll’ BYFé’Sle’tﬁll ggf@pentygly sy elegxyb pyrlohegtyl, @d@mgmyl ,norbornyl,
cubyl, octﬁﬁ%ﬁ’a}’iﬂﬁéiryl 'd?:@ﬁ'ﬁédm nﬁﬁﬁtﬁk}y @fc? B??Etlﬁé(ét%l SYCSJcl%Iff é%g&yl

pent enyl
bl°¥°1°[3@rldpemd{‘3csclg 3]}»813%??)11 bWC%@{@IZO%ﬂDWI adpmeyil,cah&eiydlkyl, or
((annnoc&ﬁ@d&@)c?@!&aﬁ&l)@?&lb&ﬂgf ly substituted with one or nore

uent § 'such as aliphatic [e.g., al kyl, alkenyl,

[0027] ZAyf'cygleaiksny]” gteypd asalsed hateirg refe(sapel ruml—arphmhb «:)nfbocychc ring of
. | phat i
10 (e.g., ? r?glt%gﬁafga‘iat rHE §‘J1 Xﬁé ?lal'ﬁ bt s bonds, Examples of gyloalkenyl
groups 1n@pﬂ@g¥clog€my€mlyballA-pthh@éa(hyenyl cycloheptenyl cyclooctenyl hexahydro-

ndeny, oEBEN SR RIRELER B G DL SN, o

bicyclo[3 Reltleomamyby A, cyalmalkyl oty ¢lGalkényl group can be optionally substituted with

L it A L L -

(cycloallp@éngl)cdhjaahﬂl@ hatersyaldapibBatic; (kB et bAPhARS) allhphatlc aryl, heteroaryl,

am no, ral i phatic)carbonyl am n

alkoxy, (Cg’afg¥@ g‘?’i%ﬁ%ﬁaﬂ“é?%}%h%ﬂgmrﬁfﬁ XY, heter%aryloxy, (araliphatic)oxy,
(heteroaraipheti 608, Yieb A ahdteidatdyt,) hinBNahide )6 2", RAPHaBEIRFbonylamino,

(het eroaryl)carbonyl am no, or

(heteroaraliphatic)carbonyl-am no], nitro, carboxy

[e.g., HOOC-, al koxycarbonyl, or al kyl carbonyl oxy],

acyl [e.g., (cycloallphatlc)carbonyl,

((cycl oali phatic) aliphatic)carbonyl,




(araliphatic)carbonyl, (heterocycloaliphatic)carbonyl,
((heterocycl oal i phatic)aliphatic)carbonyl, or

W@ b@vaewar al | phati c) carbonyl], cyano, hal o, hyPEDK$2007/004745
nmercapto, sulfonyl [e.g., alkyl-S02- and aryl-S02-],
sulfinyl [e.g., alkyl-S(O-], sulfanyl [e.g.,
al kyl -S-], sulfoxy, urea, thiourea, sulfanoyl,
sul fam de, oxo, or carbanoyl. [0025] As used herein,

(cycloali%ﬁﬁlc?cgag% 2: i oﬁé)?él&ﬁ:p'hgp %t gp%%{cg @Pﬁ%gfﬁ?eml)carbonylammo

(aral1phagc)ggl;bonghlﬂhnmf(hﬁ&hto&hclb&hﬁl@h@hﬁathﬁi@ldnyms;.I bstituted as
relrn,

As d h
S N W
(heteroarafiptetichrariingydnhino], pitus Reriox y e ipd Q@Q)C(- ealEexycﬁern?l or

nono C) satura

alkylcafbgw{sgeéy”ﬁraéy Rk eatbchsh o Floaghation 3liphasisicarbony,
(arahphaﬁc)hﬁﬂﬁh?@(ﬁ&tklﬁ@y@oahﬂian@ca@on (&Q@éd%fdaﬁgﬁatfdjﬁﬁ;ﬁﬁm:)carbonyl,

| es of a heterocycloal kyl group i'ncl
or (heter%r%g;ﬁ}aay car “ﬁgr SYAPP, ha @,thyghg,@f, opsreamigs sulfonyl [e.g., alkyl-SO,- and
aryl- SOQ-I] eimﬁhyl%cg Luw)ms@)‘} Qﬂ%?i Ry alk}luﬁjggﬁi%&%‘éﬁ]ea, thiourea,

- di oxdl anyl’, oxazol i dy I'soxazo
Sﬂfmoy#ﬁb"hﬁ“ﬂ‘?awo erfaghamhol yl , oct ahydr obenzof uryl ,

[0028] ASLAAYHLRE 'EI‘IHT@HM |"hete1%%&%?%l§ét?a}ﬁ%‘(‘j gﬁ&rn%%@él a heterocycloalkyl group

oct ahydr ol ndol yI', oct ah
and a hetgr@@aﬁyglﬂcgqﬂ, gq‘@lpp, wp¢h of wbmhlwmgxn&wna[ljo]smﬂsnanh@ aeydt forth below.

[0029] As ;ﬁ?gd Hérfé%:ff/ (I?Gixft%t%fgll]ggﬁc%{' " gréléﬁ%eg gl %C}:l P(£ membele%Cané- or bicylic
(fused Of@"@gé‘ii)d)@%st ¥-itoy Btmo¢Bb&ed nﬁiﬁo?})rl brﬂ:ybhc)/%aﬁmite@ yi@lgls&'ucture in which
.one or m&%tog{tﬂg ik E ?it%n}fs" isa h% eroﬁgrrnag %,jghﬁgg dorvé:"ot qamatgng rt]ﬁ/ereof)

orma hetero

Examples of a hhly:mmbaﬂayl polupiecludd PR3AYYIApiperizeT, wmlyaﬂiﬁy&ﬂw

tetrahydr%fugglp’l ltagloggl%gﬁlh ?%:%iéwgfﬁésl%g)?cggn qr}%gp 1(&}51 1soxazohdy1
morpholingly ttaomoeitiotyl| ddighyalrsbisizufieylh avtaRgirefdoffenyDr € doubl e
re of the ring atons is a

octahydr(ﬂgtogﬁgoaﬁlm (c\g:@%ySrqqngﬁgl ggta.gdmm%@yﬂ decakydroquinolinyl,
octahydrckbenyﬁﬂli}ﬂ@d;ﬂfeﬁ@&ll PORE-bESCRE. 2@]8&? Qdazﬁﬁé’fc‘ijd[ﬁgt 3 Betyl, 3-aza-

d | |
bl°y°1°[3r#e?&°ar %Qiam%?%xa?tgﬁ@%&ﬁ%%?damn# mgnecyslisdretesecycloalkyl
group carObé finead With §ﬁl‘%ﬂyl H&& t(y\'fc;rﬁ @H@ter F}?assfég‘afltaxld%pf;&mohne
Ich as aliphati eny or a
[0030] gyg‘leffﬁ‘i"fyﬁ kegyl" %@Waé arswbhqmne y%ﬂ:ns Fdatmhano- or bicylic (e.g., 5- to
10-memt)&ﬁ%cﬁh@ﬁd%%ydﬁhﬁﬁérﬁaro&%fc%ir%&ﬁlo gﬁe %Ea?% o?x% A LRRELLSple bonds,

aryl, heteroaryl al koxy

and wherflﬁé{r@rqg@rgqe(pj |t}pm qxt@)n@)@ a hgteypoassan, (e.lgetbér(b,arr;ﬂ)o Monocychc and
btcyclohe(télbailbm&g bfd MitYbered g&tog{lﬂ? E@Lt’m‘?@ﬁﬁ ehdR n&h N ature.

het eroaroyl, am no,
[0031)] .f\d}qtegﬁqulge)lbgrc@@nﬁqpypmlkenyl group can be optionally substituted with one

or more S(lﬁytﬁ%gl?% 'g?éggz{rsbaglkﬁ?ﬁ%%% ﬁi(ﬂc/lln Q{k)m(xgl é 13 ald hcg/tcioa iphatic,

(cycloah;{lgﬂg}thham ¢, dipteaodyoloalipimitivo (heterocycloaliphatic)aliphatic, aryl, heteroaryl,

R e e - —————

(heteroarz(lh:dtaep)nnyybr)ayahbmmalr@m MNino)bmido [e.g., (allphatlc)carbonylammo

(cycloah;fhg%cf r %&h at (J& @ZMPB%%% aﬁnpg?mapqgg{)éégtgg%g k@;)(i;]:arbonylammo
(araliphaté®)yarbpRylgmino, %héf@oaﬁg&ﬂmﬁZﬁam&%aQQ 7((1@.@(4‘8é)'scloahphatlc)

hat i c) carbonyl ((cycloallphatlc)

a
a“Pha“C)éﬁ“}f’Bﬂg'PF’e ‘bzﬂ“’r‘i 1vcarionylagtaps on(Betermsagliphatic)carbonylamino],
nitro, cartd¥st RIOMOOTR!, LIRBRAdafBSA, RR MM ylcarbonyloxy] acyl [e g.,
((heterocycloal|phatlc)allphatlc)carbonyi
(heteroaraliphatic)carbonyld, nitro, cyano, halo
hydr oxy, nercapto, sulfonyl [e.g., al kyl sul fonyl or
aryl sul fonyl], sulfinyl [e.qg., alkylsulfinyl],
sul fanyl [e.g., alkylsulfanyl], sulfoxy, urea,
t hi ourea, sul fanoyl, sulfam de, oxo, or carbanoyl.




[00321 A "heteroaryl" group, as used herein, refers to

a nonocyclic, bicyclic, or tricyclic ring system
whaoorngpedo t o 15 ring atons wherein one or nor ePOf/US1987/004745

ring atons is a heteroatom(e.g., N, 0, S, or

conbi nations thereof) and in which the nonocyclic ring

systemis aromatic or at least one of the rings in

the bicyclic or tricyclic ring systens is aromatic. A

(eycloalifiBHERARIHLAUM N B Son A AERERIISEH G SIBLET

(hetero CYPW@llnhﬁ,tyJ) mhqrmyl ﬂh@a@cyvlml[p}mtl e)ahphatv«)catbmwlﬁome mber ed

(heteroar%ﬂﬁgﬁ Qf&éﬁlo?@&r RE{%& ' fan%ohglt Eir 1|cy,q??{8%qr{f>h%ﬂ|1t%¥xyf [e.g., alkylsulfonyl
or arylsultﬁmyib[sb]ﬁnyﬂ{/é g, b&ylsu[fhl]}d]hsﬂfﬂn@'h&é 8., alldylzalfhimtl, . sulfoxy, urea,

. [ ui nol i Sone of heteroaryl are
thiourea, gg@%@hy‘fﬁ%ﬁ@ﬁ » of ﬁ%ﬁ‘aglzol yl, furyl,” pyrrolyl,

[0032] Ah‘iheteycba,ryl"igraﬁmlay hlsecbh@ﬁtélﬁ] dffers tdTh ﬁﬁi@c?’ lic, bﬁtyﬁﬁé QJrYxll@ychc ring
ui nol in benzt hi azo xant hene,

s bRERERIATY Lo RGO o BENELIL B2l AT g
0, S, or cbﬁfbilﬁk{tib,ng]ﬂ(i}éred@ lafd in bﬁm%@%ﬁbwohcbﬁ%d%}ﬂ RIPHASYbr at 1east

fihd ndazol bi F2|n1dazol , benzt™hiazol'yl", pury
one of i {TRG e bIGIGNAGF JHey e FRasHRgS & aammagm Aetiraiat group includes

a benzofudbd ﬁﬁé%'yytlem KEROX &) i’/l‘mﬁé Smxgﬂlp‘fé Sk d&f&oﬁ%ﬁf? des benzo

benzo- 1, 2, 5-t hi adi azol or 1, napht yri
fused Witlyopg g fW P f‘rfP@dﬂ?@her%ﬂ@mploellhleqt@rruaaeybs(e.g:cinddhzyl indolyl,

1somdolyf @Whndotlﬁ' RIREAY, ber&'d[@ﬂrg %Aﬁo[bﬁﬂlogﬂéx(y}h qu?l%cﬁ?n% Y

hazol yI”, " i m dazol yl
lsoqumol;ré'& Hiame pyamples of Heteropeyl aeczaalesadmyl Poiridyl, ammdazolyl furyl,

I T

benzthlamuﬁbmrehbrmcﬁnomnﬂgenemmamwmmb dﬂ'f}ﬂr(ﬁﬁﬂolﬁ masnlaa]dfo&ole

berxzo[b]l{ug)qr %Zwr@?ﬁyheqyinull na&g Penp%%x% g}']y Ear(xe rﬁ@ééﬁ@ ngl cinnolyl,
quinolyl, qndxakohyybmnbbm,z;ﬁfﬂhﬂlizwl )dmnd%&lﬂ,&[xbx}:dﬂllﬂpﬁeﬁbﬁholyl 4H-quinolizyl,

nol.i n i ndol i zyl |50|ndolyl

in
bm“04:£yéh %aﬂ%génfg ‘%@exo[b]th|ophenyl |ndazoly|
[0033] %ﬂmuﬂhdﬁwﬁbn, I’ﬁéxﬁkidybh@iiétbﬁbhryls ﬁmudéWuryl %dimbﬂﬂl Qﬁyﬁyrmlyl

pyrrolyl, gx }VFI ligaﬁnﬁ%% %@Mp . n §é 1Sﬂ)g?ﬂ%g§ggil)t§;qzolylo} 3.4-thiadiazolyl,
2H-pyranP!, e HopthnylBpgyadli f}yrttfék?l" ﬁﬁﬁfﬁh&yl aﬁﬁaimggggf%%yﬁ%?%ds Hihzyl.

M h standard chem cal nonencl ature
onocyclig hgieEfTyIs are MEPPFISH aFwd@atsgﬁamrédsglmw sp@enelams. e

[0034] WuDULL like#atien %i@ﬁll@%eﬁlréa%)l@tlb&udé ﬁrdghzyla'inié%iyl 1%158&}(1{ 3H-
or .al kynyl]; cycloall atic ’
indolyl, lr(ct%lwbia a‘P‘ﬂ@ﬁ&ﬂiheOpmeﬂeﬂB@?bhﬂaisophmDhnyI indolizyl,

1somdoly(, W&&p BM&d{’BjﬂJBJP %ek&@b@{hi@ﬂ@ﬁﬂzlc lnﬁﬁ&grl bgﬁilﬁ{lé’%)’ benzthiazolyl,

| koxy; (cycloal’iphatic)o
purinyl, %empbéyle Ak hbHsequn Xy cmapwlmtyhalml,eqmwﬂsdxqmnoxalyl 1,8-

naphthynﬁ?f 3tk b@ﬁ% Cisfbﬁéhc fl&ox gﬁ?@ﬁr%l duRliRd s )lc%)c()?dmg g a%‘%%%% thmcal

het er oaro on ‘a non- ar omnma
nOHKmCIaé‘}i‘f'eheterocycllc ring of a blcycllc or tricyclic

{0035] R%t‘?ﬁfkgﬁ'ﬁ’ié CS)ad ﬁﬂglﬁ’yﬁ{%ﬂ@*ﬂ it% ﬁg%/ lo& 05? %.blﬁyruentsgsugbas aliphatic

[e.g., alkmli¢m0,0@‘7d]kﬁ(§l] ldS@l@@l?pﬂﬁﬁé7(4>§cloa11phatlc)ahphat1c heterocycloaliphatic;

(heterocy§1g)‘r£%{l Q{‘PF ?Tﬁ} %&aln %}‘th%t t @%ég§2¥8ﬂP?1M‘FW ar bonyl ;

(heterocyé]@hhplmthq} @ﬁjlbﬁ;&bteﬁdﬂ&bﬂ?%ﬂl%@ﬁ@@ﬁ 4(&1e&§‘oarahphat1c)oxy,
heteroarall %carbo sulfoqy
aroyl; hetgroarguly ‘F’&’é‘&l’ gﬁr RO RRORIRLIGI CAEIRFY FU %‘Pq*?rﬁyycl{cei@ of a bicyclic
or tricyclia/hepdredryDs UéerﬂV,'a}md§ Wk BNy, [aﬁpﬂatlccarbon (cyc]oahphahc)carbonyl
al i phaticsulfanyl]; nitro; cyano; %y drioxy ’
mercapt o; sul foxy; urea; thjourea; sulfanDyI
sul fam de; or carbamoyl. Alternatively, a heteroaryl
can be unsubsti t ut ed.



[0036) Non-limting exanples of substituted

heteroaryls include (hal o) heteroaryl [e.g., nono- and
waleeofhaled) het er oaryl ]; (carboxy)heteroaryl [ e.BCT/US2007/004745

(al koxycar bonyl ) heteroaryl]; cyanoheteroaryl;

am noheteroaryl [e.g.,

((al kyl sul fonyl ) am no) het er oar yl

and( (di al kyl ) am no) het er oaryl ]; (am do) het er oaryl

((cycloal%;ﬁxaﬁc)ahﬁﬂltm&ﬁ ?rgﬁ Lap?h)%r lebbel (heterocycloaliphatic)carbonyl;

Kyl carbon eroar

((heterocgel@@bplp@m)ﬁmhﬁbq)ahﬂbphylam ﬁ@tmoh@hpﬂa)h@ﬁaeﬂsmu Sulfonyl [e.g.,
ahphatlc%.gl L?{) %@C ?&F}ﬂg%slﬁ C EF%%) %)p);lﬁéoar%%yl% sulfgmsl [e.g.,

ahphatxcgt(lﬁinkfm um()bomdo) haﬁonh)fdltekgrrﬁabyﬂ»tb, sulfoxy; urea thiourea; sulfamoyl;
sulfarmd% Cc¥r goal K 1) &? g Yy, fl g&:%lrokao yc)an%teeurngu stltuted

anoy

[0036] a\mmmnamgfmwp)mifawawdeh he(eﬁddr{d@ YdBCURIHBE ¥ oaryl [e.g., mono-

and a-ef)Breipoptitl ftarfee »&Bsté'f%ﬂ‘r‘ye%é & Rk ioaghombiercsencyl;
cyanohet(smadylpm)ma%r ﬁ:& mmmmhme{e%m yl;
f

di aI I am no a et er oar
and((dlalgc&é FW&W bﬁ%m ¢reayh [ey%/? aminocarbonylheteroaryl,

((alkylcaﬂfbf@l)aalhﬁdgha&f et @("aﬁ@[)wmn({)ﬂk?f)% A%F}U%ﬁ&ﬁfx&@fo\ﬂyl

aIkIsquon am no) al kyl er oar
(((hetero 1'(}' Ipfg)aquﬁg l;eéqnpyx[y},r(éhe@qrggyo}&pahphatlc)carbonyl)heteroaryl and

((dkylcaf&%??ﬁﬁhrwhétgﬂaﬁl?E{Eya{noa f)){%t)epﬁi; ] %f(yxry(} e%el']%ai'yé,nd

b I
(Sulfamoé’ﬂwéfﬂg%a I[; gét(@rltmglgll?"gr&)hgterowlﬂ i(auﬂ‘adxjdyidmbarym peyl] .
oA G AR Sl U ST )

roup) as u
(hydroxyglaﬁtqoarbdb ((Slarho?&{)kl}tb'l)btteml)yli (lﬁahalkﬁl)ﬁﬁhﬁ)alkwqmeww a

meterocﬁﬁc;aﬁéﬁ%g% ?tgx%%é(caﬂ Pg%ﬂ?ﬁc e&ergg‘g&,é%x%&g@%eﬁmary]

(((alkylsulﬁe'b'é)laum@hlkyl)he@rmﬁ ((amymaﬁnﬂweymheté@a@ls to an

' (cymoal@l@%er?&{ww g éﬁ}}%tééo%f:éer-% @bﬁy\{%ﬁr ?)%8%9(#}3121; @lfyl)hgfggoaryl, and

(haloalkyl]heteemarytﬁﬁlg ﬂnmu!ball@ﬁibterdafy[ ned above. A heteroaral kyl

' t t d th
S A RO N
aliphatic Q};uiipc(k)ga,ld(ah alﬁyﬂgtbﬂbplﬁhm kulssdthte@Svith d ﬁét%(kﬁﬂ ): "Aliphatic,"

o g B EapeendibPelseols ol o) alol . aryl

[0038] Aemefee@rrmﬂcyl" O Yas UBYEhQBInKYFO% Yo an alkyﬂ oup (e.g., a C4 alkyl
eroc Sal ony aryloxy het er oar §§
group) thg}lgp}&gt gc;tgxé)‘agy lqu’qn(yBotb "alky1" "é]ptmcpayy]" have been

defined aBb¥¢. 0A lﬁﬁ#@&éﬂc 1 & dpfion 51‘?}‘ Qﬁgm'uteda\lwhﬁ lohBoP RIDFL QBhtituents such as
nocar bonyl , alkylcar ony
alkyl (111021%11% gﬁey})ﬁiﬁkﬂ@hWrgmﬂbyl and haloalkyl such as trifluoromethyl), alkenyl,

|
allomyl, QYRR AL O BRI, BRI R A,
hetemafyé HdQxYe EWP@BVWVaMW)vmadbﬂymmrﬂoxy, heteroaryloxy, aralkyloxy,

heteroarah{%gcﬁzgp é&é{ %8%%%1’" g aﬁ’%&ﬁbﬁgr’g\.{‘% L)?ﬁgﬁyq?‘g]m?oxy,

ammocarbgqulgadyyl cgﬂ@aylanhn@,myemalkls_/ldaﬂmnyydmmo S@dyf:l@ﬁl/l@%lkﬂ)’d&rbonyl amino,
2007/.100670 2007/ 004745

arylcarboﬂgléxgﬁﬁ@ )a&slgméglcar%ny ﬁeteré)gwloalg% pRylaming,y 4

(heterocyﬁbaﬂgyﬂal@ylﬁnmbmrylﬂmﬁ( @tero(lﬁwé‘dﬂb@@lamﬁiok Méteﬁ(a@lkjrlc&lbﬁgyl amino,

& rredto 128 ere and
eyano, ha?] PR n At ﬁ“ecap F‘%ﬁsﬂﬁn%’@ & 4 y?reﬁﬁél%r%lsélf?mwle
sulfamxdee)oanmre:aﬂﬁfm@dyl groups. [0040] As used herein, an
"aroyl" or "heteroaroyl"” refers to an aryI-C(O)- or a
heteroaryl -C(O-. The aryl ;gnd heteroaryl portion of
the aroyl or heteroar oyl is optionally




substituted as previously defined. [00411 As used

herein, an "al koxy" group refers to an.al kyl-O group
wob@raodead kyl " has been defined previously. [POHRS200%5004745

used herein, a "carbanoyl" group refers to a group

having the structure -0Oc(6)-NRXRY or -NRx-C(O -0 Rz

wherein Rx and RY have been defined above and RZ can

be aliphatic, aryl, araliphatic, heterocycloaliphatic,

[0039] REE%&%ME,, anpfacyﬁtg%g?fééﬂs@@ tl’ér‘fnyl%@&agclé) @d{é& s

herein, car box ers

-alkyl-C(Opoplsp f;pferre@gg( %) Ia}(kyﬂgmhorué Bowhere R tandiieliol " ipveuieen defined

t I
previously .%&;%yl%g& Lve é%eee%ﬁﬁ& ééscﬁq]c@eﬁr p%éatnl ir ngr ougr ?g?ers

[0040] Asused lailr«biphat Tazoyt' ol mesezbaltayl"ubﬁﬂs vd drharyt-8(Ohadragen.
'n e . ter ha .oal inclu t he group
heteroary RO "*BNES arlt Worcr oL PR Ehw?xla Ry bleraghigpally

substltutedmspmnonﬁsﬂ)jadmneas used herein, sulfo group refers
RX when u dtermnall or 3-
[0041] 'é(h use éﬁln1 an O ¥' \BTOYRNSHeFs topan. ﬁlggldohéf%qpnwhqg "211ky " has been
deﬁnedpréw(hfsgm de" group refers to the structure
00 NRx- S(0) 2- NRYRZ when used termnally and
[0042] ANRiedéte(ﬁ?lEx rbappeyl” GERR rEfereiorfagiopp bariagdhastrictuiry,

-0-C(0)-MRX o ANE"- ée@ﬁo RehnBasn RBAUE R AR DL Getit&fabove and RZ can

herein, a "sulfanmoyl" group refers to the structure
be aliphati sewlgmﬁh&WCOheterqqmlogqma@cREtvmewl wéatqrmrm:nlaaticy

0043 A

(00431 R e e S S & OO SO B e

~-OC(O)R{jseentused pha terméngl 2Zzonp;; 'or PO(Q)- oefE(QR)Q-ovhéd Redwk en internal

group. Used terminally and -S- when used internally, wherein
Rx has been defined above. Exanples of sulfanyls

[0044)  Anubedderein plhaloatipBatic” grpup cafbispban ialiplatic gbyﬂ; sibstin@ed with 1-3

halogen. ?3? g{rsg go t{‘%?ag‘] %%mm@ ﬂ@i%ﬂetb% ﬂ%?‘ﬁ}?aﬁ ;7| Qﬁld %E OO;Jp

[0045] Akesediseen) mrraemaiaﬂoy ,grmiiﬂk%riltd:bsl—has been defi ned
- [0046] bo%%ia}ﬁr%mg% du iéc/)" %?cg}.{pl rn% 90 %%P%i tlarn-(:Slol;g{ when used terminally or

-S(0)s- w@euobaahteﬁﬂaty c(al i phatic)) hS(O) clycl oal kyl - S(O)
ete cl oa at.i¢c-S(O-, heteroaryl-S(O or
0071 QS AShOR LRSS e I S oty S8, Wt when

used terrrﬁﬁkl@(a@ﬂi?-w WNE‘QC{VE&{ el @xhtlebﬁaﬁ?dwh& RX hen 488 ve been

nternally, ein Rx has been defined above.
defimda‘@é@m ary sul fonyl groups include -11 WD 2007/ 100670

[0048] RSTddTRREE! DT R0y glena; fgrs?& Bistruchtind Ls@)PNRRY or

cycl oal i p’hatl c(aliphatic
-NR -S(CS)y%ﬁ o¥hepsediternpady or -3 -éﬂbchII-UEI i-B@k+ whet Gl internally,

wherein RPERET QAd kP ard §dfftied ab . .
ycl oal i phat i c(am do(al i phatic)))-S(O2-or the Iike.

[0049] {&ggg@lhepgn @< selfanyl'egroup gefers b -8 whenuged tefrainally and -S- when
used mtemg]g(\%er@ﬁ 10 lé?%ge%d& el b‘uﬁs%gg E:i'c%?\ }eﬁ g%rsm%%@?% aliphatic-S-,
CYCIOahPMFr-%e aryl-def onthe likpove.

[0050] As used herein a "sulfinyl” group refers to -S(O)-R* when used terminally and -S(O)-
when used internally, wherein R* has been defined above. Exemplary sulﬁnyl groups include
aliphatic-S(0)-, aryl-S(0)-, (cycloaliphatic(aliphatic)) -S(O)-, cycloalkyl-S(O)-,
heterocycloaliphatic-S(O)-, heteroaryl-S(0)-, or the like.

[005 1] Asused herein, a "sulfonyl” group refers to-S(0),-R* when used terminally and -S(O)2~

when used internally, wherein R* has been defined above. Exemplary sulfonyl groups include

=11 -



(00531 As used herein, a "hal ogen" or "hal 0" group
refers to fluorine, chlorine, bromne or iodine.
wao®3apoers used herein, an "al koxycarbonyl ," wnCTS1087/004745
enconpassed by the term carboxy, used alone or in
connection with another group refers to a group such
as aIkyI-C)CX(»-. 10055] As used herein, an
"al koxyal kyl " refers to an al kyl group such as

i YL O R MO e

heterocye!@(b@h]atw@(@he,dlemmawhS(Q)a-, (oyc@balrpmhac(anﬁ@o(aﬂphe{ti&WO)z-or the
like. As used herein, an "am noal kyl" refers to the
structure (RX)ZN- al kyl - [ 0059] As used herein, a

[0052] Asysmidairkipl 4 "sudfoays gmptrla&raor@swmze‘m)s@)k@m when used

use rei a rea grou refiers to the
termmall)gfui;cg (%-L#g)) Rg(@a ppe ng%xa Y1 WG E lReXghaséqe% Beﬁned above.
[0053] Aefiesdshdrein HehAbgdat bbrkalo plrSlerNRRGIMee BhIUARE bromme or
termnally and -NRX-C(O)- R- or - NRX- C(SJ-NRY- whe
used internally, wherein Rx, RY, and RZ have been

[0054] AlehidEkbrahoxe alkORRHboAS], USRLENE kRE
réfers t% (?ﬁg stoﬁﬁct ure - %(&n?eéseﬁ%?ﬂiﬁqu&%ﬁ:boxy, used

alone or laﬁe%‘?%low%lh@qﬁ‘ﬁrm TSR 1l BIHRGSUSh 6% elkywe@ﬁ]))-As
0055] AlS 85bd¥drBinNan 4o 1&% BRUpSLEL Balicyi-
OS] P et urrglln-an- )Ey%f V\ﬂere ugﬁsg %%‘3\‘4 BEs
wherein a&@fhhé}ééeﬁb@qféled[abg&] I n general, the term "vicinal"

[0056] A@ﬁ%cf’hér@intg‘eca% ”}%@értSfcgéfS“tue”tS on a group
i ncl uest nor e bon atons, wherein the

[0057] éﬁb@dh@@m@%@@"&dﬁ&he@to adj acent carbon atons.

s DSBS 0 BT s GOSN

[0059] Aswsasthersinga Seyraboaikpll’ vefers toltre enrmctﬁfee(mbakylt uents are

2 h ¥ O 1
tooco] - £ LAEobTs g BT SAREP S B R o ERR e RS g
"thiourea'agpupupfers totha sﬁuctﬁmbNRXt-(IGSDt-NRAl@ rveHeR uséd Eéi‘ﬁﬁ%aﬂ'@l and

iodine.

v he 3] ent at .the end of th
NR*CfRE Y BF R ) Naf- R R el vy whreliuR R e RZ have been
defined alsdvein cal structure. Car boxyal kyl, i.e., RX(O(O C al kyl

exa le of ..a carboxy group used term nall
10061 A b hESPT RIS oTh g o0 I Srishes aNE.CO (REROINGARY)

wheremKﬁﬂdiky(hﬁv@bédﬁh&ﬁhb&lﬁl%vé o at the end of the
ubstjtuent bound to the rest of the chem cal -12 WD

[0062] BB ismeRothecarm kpidiner Eaumsteters faitha smeruse KGR DR R™)

wherein K*€ar@l RY 8hi/bech(dhifed Moval kyl - 0C(O -) and

al kyl car boxyaryl (e.g., alkyl- C(0)0-aryl- or
[0063] Iy, geprrabythefarny, Yicipalrefersia th Elgcment@fbd)@ymgmmma gsey that
includes twif '8t drbdiPREEL, WisertSatle Q&SS%IY%_ %\i&% ah%%? 8‘?% cgrbon

group refers to the structure -
atoms. Ry and RY have been defi ned above. [0067] As used

[0064) Iiﬁeéeﬁbﬁvl tllllgy In% gl'il%l"pref?r"s to ﬁYeCILl L GerlRl: %%Xubstl?uenys on a group that

tri -
includes two or more carbon atoms, wherem the substituents are attached to the same carbon

atom.

[0065] The terms "terminally” and "internally" refer to the location of a group within a
substituent. A group is terminal when the group is present at the end of the substituent not
further bonded to the rest of the chemical structure. Carboxyalkyl, i.e., RXO(O)C-alkyl is an
example of a carboxy group used terminally. A group is internal when the group is present in
the middle of a substituent to at the end of the substituent bound to the rest of the chemical

-12 -



ring systens including cycloaliphatic,

het erocycl oal i phatic, aryl, or heteroaryl, each of
wabkiochooshas been previously defined. [0068] AsPCEE/2007/004745

herein, a "bridged bicyclic ring systenf refers to a

bi cyclic heterocyclicalipahtic ring system or

bi cyclic cycloaliphatic ring systemin which the rings

are bridged Exanpl es of bridged blcycllc ring

s SABIRSEHENIEGIS bIR4SB .. o

C(O)O-afgl—oy‘callq[li)@Q] anyh-y lal;e dixlamgtésoiﬂzaﬂ) maly;bs used internally.

[0066] % Sé(e%)geré%chgtm"ﬁ@ C%gro%aezfasg g‘%/cl of 2. 2. 2] octyl,
-C=(NR Wﬂt’&k‘ho{d&r&nm’b&mﬁnm beeA definé@abbwd cyclic ring

stem can b tionall sbstltuted wi,th one or nore

10067] - 3 B sy IR oF KSERiPTA HEeA BRI ablyind ti-cyclic
ring systelsdnoebada loadipHathd heRl-deykbloaShut RS aryll I drf
h al kg}% é<CI}§}I§:y()nyP acycl oa%l glk%/cl’gg?kflﬂ)egg?(&?p% afWhmh
as been kyI ( het erocycl oal kyl ) al kyl, aryl,
[0068] N@h@d‘&%r&'ns aain"i@g@ﬂ X QRN t%ﬁ'y refers to a bicyclic

het er ocyc| oal k | oxy ar | ox et eroar yT
heterocyc{ljllp%lp txs)(ylg Y8 gr@'ablqubﬂ cgg%ahghaj;q nngqgtsgem)ar which the rings are
bridged. Ebcﬁx"nﬁles‘?ﬁ‘%m ¥ bfx’:kgl?(?(ﬂﬁ Q{Hfé lnclﬁekwltcﬁé RONYLAXY to, adamantanyl

am nocar on
norboma@s}clplgaqzlgga %éﬂqy@ylyblgm:lnﬁz 2 2]octyl bzcyclo[B 3.1]nonyl, bicyclo[3.2.3]nonyl,

2- oxa—b1c§/€])6Fi Qéhw%on%wb‘?@cm&w 239&99 3- &rayl!ng}";‘(!]gﬁryiﬁn'{yﬁ] and 2,6-dioxa-

2

ara | Car arni no
mcyclo[3(3n épéﬂd@wlo@[ hgjd ged dxi ey rog System can be optionally substituted with one

" I
o mre BRASLAE A L ENAPLIBON AN By, o it s
trifluoronesplayld, alkeaiyd, alkyrgil, aygloatiay,| (cyciealkaDalkyl, hatekydyslolafigny| |

ooy RSO 80, AL By BRSSP Pl

heteroarytomyenmlkybow, ﬂnemm:hﬂt&ybkysdrbﬁl gbterc&ird)jdhﬁ{ftﬂol(; ﬁﬁb@ﬂdﬁ alkoxycarbonyl,
al kyn

alky lcarbgnylﬁ’é%)aml X%atrg Tﬂ%k%}f:’l‘rgﬂﬁ%/l?? zl;ﬁ?' ﬁloﬁ]g‘ré’lqaﬁémy et ur e
(cycloalkylplRyPlcarbonkRinting, dr§lcdrbbnylAniciedIRflcadboRYPRbifo,Chai n is

hat c chain that is substitutéd with
(heterocy%ﬁgﬁ(gﬁ %’%PB%FB ‘FtEmﬁV%lB Yiafcd)carhamytamainpphat i ¢
heteromy&hﬂidﬂyt%nbmt&bﬁm @bomyll&hido. ¢ 3Mh%r ﬁal@bhfdrm[ gl raQ0€ thercapto,

an . al i phatic group; however

alkylsulfay], SHIPFY 564, Sioptee. SfamosL st ie erarreabARo o m

0069] A& upetdréinC i dliphBGs LEISS" RlFY o & BRAIR
10oco! nd al kg?};&v chlglhns where al lIgolg i;yla <ee$1§lll%e£ aﬁpﬁét{hsy‘?m“p

(e-£. alls] g Sk gwous: of Yyl Zrowpshh Aceieichs phpm dhgin has the
structure EI%HJJ\UB&@ v is3-61SRbradthed Qﬁﬁﬁ‘ﬁﬁ%ﬂaﬁx 0 iéiﬁg ﬁ@{a%%%ham that is

‘substituted or unsubstituted. descri
substituted SHHILORFIRT HPre Hphpig gmup@nAdmn@wduabnhmq/cm has the structure

-[CHQ].- Wk&é O H4tdrd¥ehldr 9R ﬁllﬁﬁatﬂ:%l-guﬁ* YRS Ve Q};g}?aill tf ué:ngalﬁ)%a? ¢ group in

| ustrat ed genera or as
at least ormpstmﬁ sFheierm siahatin dhelmissbeles alk! cipuns, ebkeof] diatns, and alkynyl

chains, whé}%%g{ kerﬁf-i ]I&gﬁe ﬁ%eggbé@e vari ables Rl, R2,

er varl al ne erein enconpass
[0070] B@@}rﬁm"@#@gﬁi‘y Slgu'gtmtfaié’ is udedl iBrEOMZEHIP 6/T the phrase "substituted

[ Kk and, ar Unl ess ot herw
or unsub SPE)E%%E%% acésggﬁ &fﬁ 2 elglp e%mP?%ndj %5 Egb mfvg?u?’h%an\fﬁ’r“io%@% ke
substituteRwithRone ﬂ&noreamlbstRﬂente,micb aheare iNastrabd geneedlit o8 or as

. optional |y bstituted with one or nore
exemplififd BY Sfliciit eGP ot Tisesy pbl Spectes & e M epticorhs QAsoRbed herein,
the vanabd:qiseltll Ri,cL gndwher Safiabled@ntsiped BRI dhcofipasd dﬁeé‘ﬁﬁ%%&‘ﬂlﬂs such as

one to three of halo, cyano, oxo, al koxy, hydroxy,

amno, nitro, aryl, haloalkyl, and alkyl. For
i nstance, an al kyl group can be substituted with
al kyl sul fanyl and the




al kyl sul fanyl can be optionally substituted with one
to three of hal o, cyano, oxo, al koxy, hydroxy, am no,
woeaoragoear yl , hal oal kyl, and al kyl . As an addi p€DO82007/004745

exanpl e, the cycloal kyl portion of a (cycl

oal kyl ) carbonyl am no can be optionally substituted

wth one to three of halo, cyano, al koxy, hydroxy,

nitro, haloal kyl, and al kyl. Wen two al koxy groups

e ' nt

ko an 1 UHAUS B SRTRIPU N, B BREDL (AT Pyl 1
and Ry, ancb@‘@q( g&)nabb:s ophtatted: thereiracan Hmpmbna[ljb @lﬂils];ltdted getheinalor more

substltuentg Hgschg&ﬂn?l%ﬂp Sﬁ Létuggtitll,ler:&h ?tgr;srs01£%§%$lg)§g glt}%l?.ﬁgg)[%tltgge{
subst1tutedh’gndrmgep thlaadm(fahk» cparm, gxcv eilk®dyt hymmy, athinB, 4, aryl, haloalkyl,

of a,specified SLit
and aio. EBE1EPhe ep BB SR o SRS SRS e
alkylsulfanghchnided @ﬁomalljz bﬁastﬁ&&@ knlifBt oo Hhre6 OPRABNEEINBNEk o, alkoxy,

[ es t Unl ot herwi se indicated, an
hydroxy, aGiR Biich aivL RASUKYS AREaTkg obs o6 AHADE Sompi fhe pkaelkyl

portion of ﬂcyemmy@umbhyluhﬂ&b BarPBSbti AN fsubdRutdl W RN dﬁ‘%@ 8f halo,
han Qne posi tion in any w%l ven structure can
n

eyano, ik bGP T T ol st B RlkpEN o siaecbatd to the

- same atom bf @ljaden? RRMAY, HEIvE] ARy EHRpS Hml:‘drﬂf'@ﬂﬁ ‘Ec?é%ﬂﬂ:? wqfhttﬁg Ltom(s) to

the sane or different at every posit of.
which they@l‘j‘i)g‘l"fr{duent such as a heterocycl oal kyI can be bound -
0071 I t || n fv 1
[ 1 nsgélnf‘xgp tgi‘%{/eglﬁl E%ﬁtﬁ%’t@éy?ﬁmg%er %}‘éﬁclegéctg h‘xe tE:xQn Q%t oanralely *Qrnot,
refers to the mm%ﬂempbm“ woganradishlsgndi gnmtsicnhb wnh 1hb eadied] ofia lspecified
r t f e envi ned :

sbsines] GRS SRR B0 Bl AL ML RIS LB
descnptlontqf@Ofrmmds and exangiedthereof. Chless cthktwisé ﬁﬁl$¢alﬁé<ﬁ an optionally

substituted g&@o%ﬁq&ye éggéétetaerﬂ :ch asS ggqtggaﬁpet %OSO L Ch f %roltu.ﬁa:lmd when

more than @rreeposition is oy tgivin sﬂhicpura bi:ebeedabyhamedswtth Qﬂ%r@ @hdnCone substituent
tion, detection,

stected i UpLd 000 ol RSBl DL b RURSHEL L S0y o SSHEELL S o
position. Af nng &ﬁﬁtlﬁlenmueh of ahhﬁrdﬁyélbﬁﬂ@ﬁ cdh $ebetRd to zﬂﬁ:ﬁﬁér'ﬁngl, Sich as a
abl e compound or chemcally

enbadi a
A cycloalkylﬁg g%?’b’[‘ gplacbﬁ% ﬁﬁﬂ ring sy s tgmt & & bothorings shaygenesommpmen 9tom As

one of ordifdry 8kilinthe Brt kEAtread grdzd, Gwﬁfrﬂhé'ﬁseofgubétgugh@ entiSRRed bi this
t he absence of noisture or other chemcally reactive

invention afe, g5t SMnAtS thet Teaubin the fRreNAtionot pEploer dhearcally feasible
compounddlerei n, an effective anount is defined as the anount
ired to confer a t herapeutic effect on the

u
[0072) Theplipsed s{38tq rthemierllyi igasiisi"c as pspdderain.mefessitomembuods that are

not substanBigBy aBétel 3RNALBRcted W6 'c&mmo@sn&t Qﬂfo‘f iy ]?J dﬁ&%n detection,
atient. The interrelationship o dosages rar s

and preferabfycthais ReReyery, Pas8aation, and nseyfonepe pemmoéﬂlemqmseddlsélosed

herein. In :Qﬁgé’ rr%rtﬁyéeélﬁ{éﬁks h%taﬁges&%ﬁ;g)%?ggé gﬁéﬁlﬁogg s % goemgougg 1ﬁ,§§}e that
is not SUbStB@tIQiWWWh@l kentat atemprratute ofd0 1A OWBSQGH el AB6nde of

ht th t t.
moisture of $eler HRARGARARAR e Al 30FELIRN B [ e Pt ont
[0073] Aw@élmyem desffertivk andBTt is HefNdd as%he laﬁ&ﬂhnh&fq&ired to confer a
b | udj
s ) 0% L, AT DS SR s s
weight, andﬂ@mdltmnarfdhabstgenfe The 1ﬁt61rblﬁﬁbm§ﬂ1@:a 8f dosapeOfe bhi@na(lsﬁarﬂi humans
(based on mlﬂ?é]rél:ngrré‘?{ %x%gqr )sélga?rt $ H,Elc)) r%q%@cagg ggqrﬂ%%tg rbly?Fd‘pxrég}aﬁbqle Cancer

Chemothert( ];;:‘p RSGJ m(i 2)561 868) By BS arfel mBA appe TR BeteRRNEH from
an
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doubl e bond isoners, and (Z) and (E) conformational
i soners. Therefore, single stereochem cal isoners as
wowrdor/1es7enant i oneri c, di astereoneric, and geoPEL/DEI07/004745
(or conformational) m xtures of the present conpounds
are within the scope of the invention. Unless
otherwi se stated, all tautoneric fornms of the
conmpounds of the invention are within the scope of the
h t é;’lry | st at ed
cight ang WA ne pASHL 97 R Lot Tl e ol Avastey,
New Yorkodpb(19d9)- thatlse@ﬁ Hefrein, '(Imnyeni"rrefek'ﬂetom mamnm, lﬁéludmg ®fuman.

oura) RG0SR SO 1 oSl SRS g

isomeric (@gl, a%ﬂmntermf dzbgtdl’eogmmcbynd gevth it Yo nfdridationl) Rfms of the
or 14 C-enri ched

b 3C
seucuro 4 e SRUBSEIR b8 BBl e ot e S e

double bmommsamt @)undi(BY cotformanep hs%mea§ ﬂﬁ@éﬁb}é Gftle1d S8ledchemical
robes.in hio o i cal assays. II. E

isomers aéevheéf?.sc n&%&%ﬁ 78?’13%@“&@@@%“‘? W@mﬁogﬁatlonal) mixtures of
the presepr @nistRMAS RENEIIE ShO§cIpRIoT i Pink et f@ﬁl@é&d&hélimse stated, all

ul at nmuscarinic recegt or activity usin

tautomer{gcfdﬁﬁgﬁﬁé@% SPPgPnds of the sy BI.P agwithiggbe scopk otf itlee invention.
Addition £ S@tks bﬂx\éﬁ&’rsé Ry %&&és QepR &ldf}{%?elﬂfgﬁf éiécg}glegm{to ulacq)l(de

R2 or a pharmaceutic
compounglg Fltat flﬁf‘gqr@g%y m\,gh@ pgqspm{emf-pp]e oRmMore 1qmomgillmmichyd atoms. For
exam le,S:‘é b
e SRR848 S5, D08 By GRS By 0o o

deutenurg @bitiumytas dhegeplageinghied xcarbpn by aé{)(ﬂ-\m‘l IS‘/C-eEﬁchmﬂcaﬂ)(ﬁm are within
the scopel h h Lt De

PG SLAFCSSET LA B W s o
probes infielegiselassanst i phatic. - 15 WO 2007/ 100670
IL P@'é Q04745 [00781 L is -(CH2)"-, wherein nis

R2 is a cycloaliphatic or a
he%er ocﬂﬂmablqmmmmds each of which is optionally

' with 1-3 R3 AR4, wh
t0075] - EHEBlestifenith pibniich rabisgnal frmite Dpid BRbpAY of modulating
muscannmxbsctptcbnﬂoadltpuamgh:edxpaun&i oBfogktila@l- 6 al i phatic chain
[0076] ma aspr?a ip tha gﬁetsFV lpg%ﬂtmon uglbliglgs %15&%%f fgrg@]pt I RO n[\al’ 'y
CO\lRANRA— - C02- - OC NRACO2-, -0-, -NRACONRA_,
_OOONRA-, - NRANRA: -NRAocS?, 5., -SO, -SO2-, -NRA,
- SO2NRA-, -NR AS02-, or -NR ASO2NRA . Each R3 is
i ndependently RA, hal

)p

Z

—r=~

I
or a pharmaceutically acceptable salt thereof, wherein
[0077] R, is an optionally substituted aliphatic or -NR¢R’s. Each of Rg and R’ is
independently hydrogen or an optionally substituted C,.4 aliphatic. Alternatively, Rg and R’

together with the nitrogen atom to which they are attached form an optionally substituted 4-7
membered heterocycloaliphatic.
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-NH2, -NO2, -CN, or -OCF3. Each RA is independently
hydr ogen, an optionally substituted aliphatic, an
w@pio7aemid y substituted cycl oaliphatic, an optPOnEk1097/004745

substituted heterocycloaliphatic, an optionally

substituted aryl, or an optionally substituted

heteroaryl. [00801 Each p is 0 or 1. [00811 When p is

0O, then R is a C2_8 alkyl, an al kenyl, an al kynyl,

t 0 onyl, or R6 and R 6 together with

[0078] Mg\l-(@m?oh%iﬁ&gkglmg?{)?mhl ch they are attached form an
[0079] B:ptSI mm:llcba}lphatbsdm & hﬁtet«bcﬂelé'alml’lﬁner eath of whlch is optlonally substituted

oal ati.c. Anpt her as of th
with 1-3 pr e%en? C]%W ?plg‘h 6‘:\’}{" %A ﬁ%’t"r‘i‘&ﬁe”(ﬁan ﬁi Pag PHER %Pt“ma“y
subsututedusmmhed io€ stmgme(pimhphaﬁp th&inehdr&ia u%ttﬁ va@fcax%ﬁtu%ﬁ& bPZ* are

d of f
optionaity S iAdBREHeRly Feplaked b5cRbie S8t CCOREY b0l MR “HBSoi- 60

-0CO-, -mﬁmnds- NR”‘@@NRN USTORR" - [-RIEHR R -Nﬁ“@@ -84 -50-, -80p-,
A &\%opall substituted aliphat’ic or -NR6R 6. EagH
“NR"-, - 1 ﬁl% $Q2-, o1 eﬁ%ﬁ -y Efg«;brlbg%mdgpenalnmép& olmibal PH,

-NH,, -NOLLEIN t&LQ@FglEﬁc}ﬁkﬁ @J‘ﬁfd’eﬁcnd%h&? 'hgalto' ¥§|a){1 ngﬁl)dsd%sﬁtuted
toget her with t he nitrogen ato W Cht ey are
aliphatic, &Pt“&élﬁ@éﬂlx yisittedsprclastiahitic, an mlpmltmbatimtedrlmn@ecseﬂbaliphatic,

an optlonQI% SHATNGLO R W%ﬁ'o‘ﬁtloégggsé{x%shg.\tg‘(f %x%%ryg nbodi ment s,

i's an&gtlonally substitute For

[0080] E@@é‘rﬂ)lsé)o is an aI kyI an al kenyl or an al kynyl,
00811 it V\lﬁ.‘sg t]t I n several
[ ! exan‘rg’qéso tkl 1§a ona ]%é‘%ﬁ s%ikimbﬁl’ed nmet hyl ,

N,N-dimethyiptninggadyopy], qr&a pnd WA togetthebwumlthe ﬁm@emﬁtovﬁItoC\hhﬂcﬁ they are

[ r . exa RlLis a
atached O AU oke17 WS B 1% BB Relsr e et Atiss o
[0082] Aabﬂ)er aspect (ﬁ‘yhdﬂpn;esem imvdntion pp6vidy<h frthidddEinhddulating a muscarinic

e cyel o arvl, or het, oaryl eac
receptor ¢ T %ﬁ‘e&pe? r?sf‘@ﬁ%% B Feapin wif aﬁ?fﬁé‘?“"@&fhrfﬁ%"é'éla Tora
pharmaceRficaldy meptalswbﬁttlﬂﬁeté@td al i phatic. I n several exanpl es,
R?ﬁoi s an ‘?g Etut ed . al kyl. [00851 In several
odi rren SMDABBEE 6 wher ei n each of R6 and R 6
is i ndepemdent Is)Abstnugi{tq;g[en or an optionally

upstituted Cl-4 aliphatic. In several exanples, each
[0083]  Rgis ampuopall g subHauesbaliRelie r by ReBge Ragh ot and R's i

mdependé{tla}ﬂ‘w&irb %eri &adn dp‘ﬁoh@l@}t sibitiRREd eng Liillyha%db%l{e}ﬁgtﬁ'gwml{s Rnd R

dr oxy 0, cyano, nit or optiona
together with e I@ltrps%p @9@1 teavhlﬁih theyare afsadhed éqamyaxsgpmwlutsaummed 4-7

membere&‘@et%%&/cﬂcggﬁﬂzglcp CT/ US2007/ 004745
het er ocycl oal i phatic, optionally substituted aryl,

[0084] Igsevenshempodimests, Ruiten optianabarsybstitated aliphwtion For emnple R, isan
alkyl, an A1R€AA0br ar kSEH eéc?%h OB %R fssoptﬁﬁ?% g&?e({\y I?n saveral examples, R,

i nde endently g rogen, optrona
is an optlmllyyqubsmptqdm yly ethyh propyls sdpmiplly Ior buotyl, @pth ofvahich is optionally

ssion QU85 LSRR | Ay ST SR P,

0x0, cyanppgeenitie; ongydhoalipbatid, ﬂuetaagmycktampshhmc \akyH Chr Hehiwax@rr %ach of which is

an_o ally substituted 4-7 menbered
optlonallyﬁ&%bgﬁg%g% I aqtﬁ% E) eng \mﬁu t1tﬁgd aliphatis. dn several examples,
Riisan unsxgrsnhaedahkyh the nltrogen atomto whi ch they are

ttach | substi tut ed
[0085] In Seoeral em 0 1men{:]s 1531 I(\)T?{agllls)(;vherem each of Rg and R's is independently

hydrogen or an optionally substituted Cj.4 aliphatic. In several examples, each Rg and R'g is

independently hydrogen or C|4 aliphatic that is that is optionally substituted with 1-3 of
hydroxy, halo, cyano, nitro, or optionally substituted cycloaliphatic, optionally substituted
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pyrrolidone-yl, an optionally substituted

pi peridine-yl, an optionally substituted azepane-yl,
wapoo7apteronal |y substituted airidine-yl, an opPCDO8200Y004745

substituted azetidine-yl, or norpholine-yl. [0087] In

several exanples, Rl is one selected from

N, N-di met hyl am no and nethyl. [0088] In severa

alternative enbodi nents, Rl is an optlonally

heterocycelHQﬁ;HaEHt Sstidrmn ? s&lys@lltl.gé% 5%?[‘ ﬁg{'\i} 15 smkLe o 5 axlloﬁvﬁ Mor

optionally substitute an op
combinatignsthenegf.ebh nggtabbugpmyples anch Bpamcbﬁatalrg'lmlamehﬂy hyldrogen

optlonallg¥ﬁl§?ﬁ&ga¥xlleth HFB?S glé %S iltolgto§ 18%&;%1 F%ﬁl“l}ﬁé] rgOPY1. In

Otherexwmlw,betlﬂlomthfaafembMylc each of which is opt| onal | y
wher ej

toossi - FERRA b Bl K5 A8 o SRR hepitrogHt RgiuiR yhich they are

attached muhsan opticathllprsabaiedd ar7 ﬁkﬁwewathe@m@yabalwﬁaﬁé CF&I“@daﬁaple Rs
, ein.up to two carbonu ZAare optlonally
and R's toagﬁ:ghﬁir ﬁ“&gb&ﬁd’é‘ﬁ?gﬁ? 3ierg e e %«ey @rs attached formeEm\gptionally substituted

yrro11don@@lm\l%mnaﬂﬁ%st1tute%endﬂié‘%%0ptmrgﬂy sum% ane-yl, an

optionally %&w airigRAz Y an oHonaljysybstired azsﬁémem, qrsnorpholme-yl

0087] IHNSRRANGRANMbN Rak Qel
[ ] Eac thzR:&S‘SI , dgg gﬁt%'rﬁoni N"‘B dlmlgﬁﬁdamﬁ;u anl'methyl.

- OCF3.
[0088] Bbfquﬂlaityﬂ@ub% embodismentsa Rit jhan omlonaﬂy@pbstmaﬂ Gg.s cycloalkyl. For
example SR';b'@ tah%h%ﬁal@’éﬂb@@fu‘t&r@}klo%r p@ﬁ i1, d a§;}t 1%35 Jguit:t 4 Egélggutyl an

het erocycl oal’i phatic, "an'o
optionally subgiiteigd icyelapentyk aben Ppmll?élym‘t)ﬁrtu@d)cb'clobé)@ﬂOl In

several enpodi 'Egtsﬁtueﬁ‘?l{' .S an optionally substituted

cycloal i phatic le, R2 is an optionally
[0089] EadsRpisa excloalipbetic bi mhctytdcgelbamﬂmtncceachmf mﬁcmﬁaipltﬁbnally

i SHRER P EIER! 22N ORLLATELA 2 Dlo RAL oa

optionallg ;samitmsd bRéhched anstradgiti@ nallipfiaticiEisdin WiikRsh 0P ROEYEEdrbon units of

aI| a ot her .exa R2 is optional Iy
Z* are optiey L%’s ‘?8&’[ ege@ieﬁg%@l] dﬁg g’lé/cl'q:% 09%&{]1 BE‘N& ry -CO2-,
-OCO-, -mf@ozexmrp RERACBAR’S, QYCONR"OPIR *NRYS LR, -5-, -so- -SO5-,

| | ohept v | oodt
B S L NI S AT, TR
NH,, -Nioa| €N QMJCIEI%| |Bé1c§ wosik hﬁdébsxdde@lhynﬁatrdl n, Qpéﬁtﬁﬂﬁh%)éubstltuted

substjt uﬁ é)al i.phatic, opti.onally 'substi
aliphatic, ity QRO Vé%‘?ﬁt%‘ﬁs Frelogliphaiiem gptionaly pubstiftiedibgterocycloaliphatic,
an option@lly is@hetithied aﬁjblb&tdrltéﬂt%aﬂftsl%sﬁﬁftw het@RfahAnal I'y
n

substituted al koxycar bo tionally substituted
[0090]  dy sevraplambrdimsatsyRs 1Scﬂ@tqp(§'|‘?aﬂ suhstigited excbepliphatic. For example,

Ry is an cﬂ:@ﬁﬁﬁ@ﬁ x@&&%&&ﬁ%ﬁ@&ﬁ%&&dﬁﬁpm{@m gﬂ\&ﬁﬁz shy S{t&t{gé glcychc

I'n sever al exarrp I'S an opt I on
cycloalipbatig; e jap opyienalh thamtasi tripyclist mioallpliat\m Iﬁ&@?éﬂb@ﬁ?riples R, is an

optmnall? gﬁésltﬁgtgg ychxQ)%% érFl: ng%n_gﬁffgiaﬁgz I tﬁ& eﬁgmﬁpets' ﬁgﬁs gtnyogtloflﬁlly

substituted 5 ycl'ic cycloall
substitutggk }@merghened Imonocri cs/cbqabyhahtu:[ Anbtlier]evemples, Rz is cyclopropyl,

cyclobut)Er cq{)l%{r%ylz %l%}gegg lcyclgh?}%(gﬂ g 8{'%0%&1} Sgcﬂ-%fwlggl&}? Qptionally

substituteghywih 1+% oﬁbaloompiidnyllﬁ snl[lstmtted aliphakio, Qitftﬁﬁlly suttipkes ,

cycloalipﬁ&i% %gﬁgg?o]lp %n d(hﬁx%?t gahfﬂ%&ér Iq%%p%lf)éﬁxbstltuted aryl, optionally
subsutut@ﬁtetemaiyl,yo;ﬂmhsny ﬁulﬁﬁdu@ﬁﬂlfﬁﬁdﬁl‘bonlyﬂ oPHYALIR} sUBSARIRES

208 i c cycl I phat optional |y
eyeloalk X gibe Ry} SRR SLOTLIR GEiFrer | BT oRHy b sqmbinations

thereof. BdvdidleRimpleRR] S a8 RpAPAAIB bk HuBdIS LY dli¢tSeloaliphatic. In other
het erocycl oal i phati c. For
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exanple, R2 is a nonocyclic heterocycloaliphatic, a
bi cyclic heterocycloaliphatic, or a tricyclic
whedoenawyc| oal i phatic. For exanple, R2 is an opeT/O8m07/§04745
substituted nonocyclic heterocycloaliphatic that has
1-3 heteroatons i ndependently selected fromN, 0, and
S. In several exanples, R2 is an optionally
substituted 5-9 nenbered nonocyclic

example;' %j he n%ﬁi&?il& @Gl?%fg?teg %ﬁ;@orgngﬂ 81%8 b%w&?é%&%gﬁpé%wp |Ité other
examplengz psgblcygloli%l i thengl, joiqych[BZdl]kﬂepmjllahteyMbB 1. l]heptyl

vescol 880 L0t Fr el L PEne RESERLT LG 1 ot

examplesaRe [mameegtiqnaﬂy eubwiuted 1n@rcllp lcpﬁbﬁllplﬁﬁc.y i o@@fi Bxa@ﬁples, R; is an
ally substi ed wth 1 to of hal o,

optlonall% Pubﬁitlhﬁﬁ%?‘?%na‘g{'l‘k (}%;ev?raq G §Se {1@ 84 y@gp%iw cycloahphatlc
optionally shbetixptédviayioe€arlsanyl , cycl oal i phati c,

l'iph l, h | | d
[0091] et Ofglﬁgf)&n]@ﬁ)gﬁgfl%gqs p% éé@q:@}lg;}?\lras%%t%d hefaeg:gcyclo?i{?phegxc For
example, (}T&GE ensnoelaal 1&@%&9&6@9&1}1@ & ‘Q@W{c he@fl-ﬁ@y&ézﬂ%’aﬁ@ drs tricyclic

optionally substituted. 'In ot her” exa
heferOCY%%hPé\ﬁtaw | éo%@@ﬂﬂl?a&@@ apioptienally suhetmtedaycmasarphphat ic

heterocydl&ﬁg)hﬁl@@ thiht ﬁas!"?—hq{e‘?&B%s 1%\?@&&1@%?’&0&%' {%:x{'lg\?l ), an

) sever al IS an o
several examples, tR;tlégn ?pllmqibfrﬁybstetdte@ﬁe? otembered monocyclic heterocyc]oahphatlc

having 1 t@ﬁ RERFOAEIA ddggfﬁdeﬁtlé E?r %tr%]@ ﬁ]tmf)ﬁ hgg‘%gr Al g{:rz%gyle Ry is

in ependent ecte
pyrrohduee;mlnﬂ)pe@oxﬂgnqz-sfl amlcﬂnzoligmd-yﬂn,lz:pydazchne—yl pyrazohdme-yl piperidine-

C. r use
yl, 1,4- dlﬁ%e r}g C%lg %:hlhg 18 %p& hazg}p%?fc ﬂ¥ pg)eregmer%ln gqc'h)pf which is
optionally sMsstituted with 1Ror3 eflsaip) @ alipRatics aﬁcoag,a(ahp}yﬁtid&[n%c))c&rbohyl

(alkoxy(a%ltbgéf%lgrgégy f:)éclgzzllaéha(]f \ét(::lf 3%80%‘10211@21@%2 g?y%?tgfparg acyl, amido,

amino, (mmommahphatsa)bsy |(hetbméymmlrphhna(dify))hﬁlbenylo Each of which is

optionally gtft{%gawtg 5«71') g?s{t:%}'gqngx n@.ﬁfﬁ gélgsglrt]ute& bicyclic

heterocyd%ﬁ]%ﬁ!ﬁcyﬂiaﬂﬁéd D-B&Idtéi'oat@fn)é lind %ﬁ@fﬁﬂ@'rsﬁecte@cﬁ/ém NIAiAa: 'S. In
(heterocycl oal i phati c) ox

several el(qmqgs}, ey PPy bty Mbawmbereéiduﬁycdfc heitdre¢ydlealiphatic
having 1 ﬁm h&BﬂJatdﬁﬁHﬂ% éﬂdéhﬁ?l selbQ09 &bond N, 854 3! 12Bhed E%l@s Ryisa

i.S.one selec from
bridged b]_%’ﬁgf Hsffmpbahghéﬁ}cpfgrq fypeskbigyglic heterocycloaliphatic, each of which is

optlonallﬂr sxﬁfsﬁﬁ?@éﬂ? aF KA DK, dg 51 rb%aﬁ‘ic?@lo[z 1.1Thexane-yl, 7-
oxycar bonyl pi peridi ne-

azablcyclg[q gé 3 IR PR ALAbI St 3 8i hi@ctaanyl, each of whlch is optionally
substiturel i1 dHfalo) OF ARBNANY BK DAL REL LA LY

1- (2- met hoxy(et ho peri
(alkoxy(a]_kc)(xypc@r@pyyj gyglgdmh;\ny,l l)qmrpeyql@hlmatie yik'yl heteroaryl acyl, amido,

amino, (h%fe&&%fcfb%ﬁ %@&é&ﬁ%ﬂﬁéﬁp éc@x&f}gzrrgo ;'l S A F wwhich is

Optlonallﬂmhsaﬁléed% yI 8- (propoxy(carbonyl))-8 -18 WO

[0092) &%@%&P&ﬁ@?@? (RGO 00474% from:

brcyc
-methoxaea(rbe:qppmpnﬂmaqr-pn nyétho@cmhy@yﬁérmﬂ&-&yl

P"’P"xycé’i%f’}‘g‘&lf’&é@ﬁ}fx )Yl»alr E&HWPPXEC%%MR}WF‘BP?“ZM

1-(@2,2- dlhﬂﬁio@ﬂﬁx&)%}borﬁd)ﬁ)mw4g; hoewall‘éﬁffo%’(éﬂlu)xﬁcarbonyl)p1per1dme—4~y1
1-((3-but g i aE ol sk
oyl pthapyDpPinerding huhy-imetbots sasbesd)ot-gzabiayclo[3.2. 1]octane-3-

1; 8-(ethdBFEABENA))YS- ¥l -
75 AT oL et I RS bl <

1- (nethoxy(carbonyl))pyrroh di ne-3-yl;

1- (ethoxy(carbonyl))pyrrol|d|ne 3-yl;

1- (i sopropoxy(carbonyl))pyrrolidine- 3- yl;

1-((2, 2-di fl uoroet hoxy) carbonyl ) pyrrolidine-3-yl;
1- (2- (et hoxy( et hoxy))carbonyl ) pyrrolidone-3-yl;



1-((2,2-difluor oethoxy)carbonyl)pyrrol|done 3-yl;
8-(3-nethyl (1, 2, 4-thiadi azol e-5-yl)) - 8-
W@ 2@bi1e06¢0 o[ 3. 2 1 ] oct ane- 3-yl ; PCT/US2007/004745
8- (3-ethyl (1, 2,4-thi adi azol e-5-yl))-8-azabicyclo[3.2.1
] octane-3-yl; 1-(methoxy(carbonyl))azepane-4-yl;
1- (et hoxy(carbonyl))azepane-4-yl;
1- (propoxy(carbonyl))azepane 4 yI

azablcycl]o'[% ?‘;ﬁg&%%o?—\é' L é? % 5 a%éb‘iﬁ%/g]oi&%l]octaneﬁ vl; 8-((2,2-

dlﬂuoroelhc()@)c(ammmy&-(amﬂlwc)mml}Qﬂmﬁh-ﬁaﬂe Qi(ﬂﬁt%xytethoxy)carbonyl) 8-
azabxcyc%oﬁ? ? 1 dr o (ébgt%yf(o&grf aaibké%%})s Jzaglcyc?lg[eS gf 1¥octane—3-yl
1- (pyraztyxb(%)dy;ﬁlpaﬁdlﬁél-yﬂ-gl) )-Q%,thgkhlﬁjdlft@rl%ﬁysl‘lgplpendlmeﬁm 1oyl

i adi azol e-5-yl)) cycl ohexane-1-y
1- (meth°i‘Y§‘ffb2“XB¥H¥gEP&ﬁ%%$—é¢51 WW%%afbmmfépmwdme- 3-yl;
~(1soproi;>o((ﬁc%bﬁ&l@)}ayﬁoﬁdiﬁé‘-ﬁﬂ az@be- cﬁﬂMJ)r)o)aﬁ’l'oRWchfyoﬂ‘}:}r)éyﬂ'bhdmea—y]

o razi ne-2-vyl i peridine-
1-C-melick S I SELIE 2 M) B e (@rcggoxy(carbonyl))pyrrohdme—a-yl

1-((2, 2~dﬂﬂd&oéﬁém&&ﬁﬂﬁﬁﬁﬁ&h&oﬁéhlﬁl @?fi 'nqétﬁ‘ﬁ(ldﬂ y1-thladlazole- 5-y1))-8-

t hoxy(ca azocarne-

azablcyclfl‘(g gtlﬂ%Ewec%ryb&@yyt}Mﬂ@e% ﬁwlcbﬂipléﬁﬂ-ﬁwlﬁ§ ﬂqullqyclo[?; 2.1]octane-3-yl;

L
1(metho%y§cﬁbﬁo§?1)§£eﬁm§é4§{flthl LR % y” E. Jl
~(prop071y(egbetlﬂ9/)azv(pyn9-44ylc ﬁr(aaﬂnpmkeé@boyiw))wnam‘idd ne-3-yl;

1-((2,2- di‘fttfo§§etﬁo:§’) ﬁi/)h%ﬁ y;?agge: e é%@%tﬁ é?t}xa Scaﬁ?;{yuazepane-myl

(tetrahydlaf(lmni?’—ﬂuom(a@hbazril))éafﬁpﬁ!hé |4+)ﬂﬁ(ﬂ$tﬁﬁhﬂ'ﬂf0¢ﬁmh 3-

yl(oxy(ca}bérg?hjggﬁﬁxlol?gﬁmy% o’: szme l)yﬁg%p% Iq‘naﬁl%olﬁ-Syyl))cyclohexane-1 -yl;

“1+(1,2,4-thigdiazp)e45tyhpipetirial et 4¢-y1 51-y3 §:t¢1ylf(|l,Qt@ﬁﬂilﬁazlﬂéqsfyl))plperldme 4-yl;
1- (6-chlog’o(£>§rag}ﬁ%rf {/%)yﬁpetPJ}r%Ml yl( Py((rll?i%lb)?a 1ne-2/ yﬁglpen 1%2:14q;'1ne Y
1- (6-metny1(;ﬁq4zzné4gzgnpp1pphem¢wpy na@mdmm@(éﬂﬂ)cmymﬁ&déhﬁe-% 9/11

hlazol eridi ne-4
et A LS L bt i pipriine -5
1-(3-methyl{(b 2zt aYi A Lﬁ))%yﬁbh@ﬂn@@i)ld h{8- JMl(l 2 4-th1ad1azole-5~

yDpyrrolidR ol SR ARV B A- VD B Bk nag ot 11

1-((5, 6-dﬁne(th?j’l(}@r£z1ﬁélyl}(l}))<pif)§ﬁdﬂi@ﬂy I 131 8; aﬂml%@é 9Iﬁ)p¥pe"dc9&é B-y1;

(carbon

1 (thlaZO% %2’9%11385}31“%[43}’12 lle/ ]-lggt(hg 1gz05}q: 2-yl))p1per1d1ne-4-y1 4-(1,2,4-thiadiazole-
5-yl)cyc16h€(xﬁﬁ@-ﬂ ; Vmﬂjh@w@c@tﬂ%rw £Xhd- lﬂd)?jrﬁ);‘-? é’l?ﬂ)‘/ %(J_:—Zt-yl,

1- (but-2-ynyl (oxy( car bony yrro
1-(6- (2'hidreﬁmenz?%??ﬂ?‘lz'(n@)%?@'@ﬁwﬁﬁﬂy‘l“} ﬂyﬁ“@bﬂﬂ’i(ﬁeaaﬂy&—yl))p1peridine—4-yl;

‘fbem@"‘“lﬁgﬁ’%@y‘?ﬁéﬁg’xnﬂ g%aig{r?%ﬁ% ﬁfo%aZolé 2@% ?Qﬁamext-yl

-(prop-21yr(§6(§)€( gzaghpﬂy( erishinfofpil;) - lmegafwl(axy(]carbonyl)))plperldlne—4-yl
8- (prop-2%yﬂﬂ@ﬁ§2¢%x%%)§ff) 205985]@552 yjo%gagg %nygl § (gut’- -ynyl(oxy(carbonyl)))-

car bo
8-azabicyglqf 3«2¢ ostape- Q-)sh ~3reped- il (recy Beaybanydiibyrrolidine-3-yl;

1-(but-2- ﬁ{)ﬁ%ﬁ%{(:@a%vrﬁgﬁ&yn%hd %69%98@33%2 S@llﬁ%@g ée@ag)]pyrrohdme% -yl;

8- (pyrazxn@iijs&fa@abxmmsz 1 ]88 B ]prmynymbmbmﬁhﬂ)))i\zdpﬁneA yi;

ubst i ro 00951
1-Cout2- AR A IRV To R (e tonyibispanda-yt 1
(ethoxy(cathoeyh)aabcdniees-pt; as@xytazmww)pgﬂom&wsi% 08 RS HIERe-2fy1.
formul ae La ang ;b that =~ are useful for nodulating the
activity and/o of muscarinic receptor(s)
[0093] Eavchdc so(OHpGRE vilereih@rigolae |a and | b respectively: R2~
| R2
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L NN NN ORLRL lalb or pharmaceutically
acceptable salts thereof, wherein Rl, R2, and L are

waledorned7o n formula | above. [00971 Anot her aREEUS2001/004745
the present invention provides conpounds of formula Ic
that are wuseful for nodulating the activity and/or
activities of nuscarinic receptor(s) in accordance to
formula lc: R OM L No~RL IC or a

cce | e _salt .therepf, erein R
g S A A LN,
[0095] p BBRF; lwherein each ZB is independently a bond or an
opti ﬁnal I }é ubstl t ed ranched or straight Cl_6
al i phatic 3 EPENY0D to two carbon units of ZB

[0096] Anethepismctaiﬂtlsle pﬁ%dentllmeﬁ(iﬁ@&lhys d’dﬁglcﬁ&lﬁg oPformilde [a and Ib that

are useful fﬁa g&élﬁ&aéﬁlﬂ t9e aﬁ}ylt}'ﬁ\gfi@r ac@qtles mﬁ@uscmc recepior(g) in accordance to
formulae 14 04&BIb feggddtivelys | ndependent |y hydrogen, an optionally
-20 WO 2007/ 10067Q PCT/ US2007/ 004745 substituted C, _g
al i phatic group, af~pptionally substi tp\at ed
cycl oal i phatic, an olgtl onally substithted
heterocycloallphat C, Yan optional |l y—sNbstituted aryl,
or an optionally s bstltuted hetefoaryl . [00991 g + m
is 2-5. [00100 sayer al errb gis. 1-3. In
ot her enbodi ne i$ 1-3. pl e, both g and
mare 1. [00103 ~several ermbodrvmpits, R5 is an
optionally substituted -CO02-al kyl or\an optionally
substituted - CO2- al i phati c. nO eVer al exanpl es,
R5 is -COR- CH3, or -C02- CH2- CH3.° [001021 In
addi ti onal enbodi ned¢s, R5 is an omb onaIIy
or pharm SRR AP @Y o L PRUASER K9 Rt drfined in formula ¢
above. substltut ed phenyl . In ot her exanples, R5 is a

[0097] Mtﬁ@f Q’séecttol}itﬁ@?r dent¥annPX{1 ngc?vzulie%eco;(npougx o(ljrxln?; a l% that are

useful for modulatmg the activity and/or activities of muscarinic receptor(s) in accordance to

formula Ic:

] T

O
Ic
or a pharmaceutically acceptable salt thereof, wherein R, and L are defined in formula 1 above.
[0098] Rsis-ZBR, wherein each ZB is independently a bond or an optionally substituted
branched or straight C,_q aliphatic chain wherein up to two carbon units of Z& are optionally and
independently replaced by ~CO-, -OCO-, -COO-, -CONRC-, or -O-. Each R is independently
RS, halo, -OH, -NH,, -NO, -CN, or -OCF;. EachR®is independently hydrogen, an optionally
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1, 3, 4-thiadi azol e-yl, or pyrazole-yl, each of which is

optionally substituted. 1001031 Anot her aspect of the
wW@e@3aatc70 nventi on provi des conpounds of for muPEI/Us2007/004745

that are wuseful for nodulating the activity and/or

activities of nuscarinic receptor(s) in accordance to

formulald: RS | N4 m LN NLRL OId or a

phar maceutically acceptable salt thereof, wherein L is

substi tuteqfé' Nphall r fd
rutel L, ABiphR e BB o0 ‘?ﬁ%y@?%s@ﬁ@%% BRI SRR,
substltute@zhegermmahp@akemyu optlanmmwb,stlwm atiyher hy bptmmly sabstituted
heteroaryI NR6R 6. Each of R6 and R 6 is independently hydrogen

or an optionally substituted Cl4 aliphatic.
[0099] ¢#nenma#ively, R6 and R 6 together with the nitrogen

ttached f t [y
ooton) FLATLPLERAIEY 215 ALeCed Lorman bR o

andnlmdrlseveral enbodlnents R5 is an optionally

bsti d.-C02- I t [ bstituted
ootony F ] i e by S R B b . Sonaty

substituted COD, (Y21 iphaik? - et v&ehiBe L83/ 14995 - -
ﬁ52007/1004745 00106 ¢ s RO aspéct B6P:00z- CH- Ci

[00102] 157 Hinal EROAdinsRtSH Reds #relptismallysubstiuted aryl or anoptionally

substltuteﬁ?féféibarfypr Fo®@uipas, iIRlds Bﬂgp@&{a'll shﬁstﬁﬂfyd;{;l-l ?}‘;lt Iy 'olﬂe?%xamples

nmuscari ni c receptor( ) 1n accCordance
Rs is a fuganoyl, thiepheresyl, pyridaginey, pmmélrmﬂr melub+}¢,ai}4r5d1ne-yl
1,3,4-thia@fe8RLADLE lelyD&d: MLF, R11 is
lﬂ nd epéﬂden?f@&%e oé@ﬁggr g? ﬁgﬁéﬁg
[00103] Apether esmeerolo € nreﬁen; inention |pmvxd9mmnpmds oﬁfqmmilat Idothat are

useful foﬁﬁo&ﬂ?ﬁf&%@g di;ﬁgltﬁgﬁn%/gr e v‘fi‘@éjs o%?‘&?scmz | gcfe%rt]qr?sg in accor&&lnce to

subst brcyclic cyc
formula Id:

Id

or a pharmaceutically acceptable salt thereof, wherein L is defined in formula I and Rs, and q

and m are defined in formula Ic.

[00104] R, is an optionally substituted C,3 alkyl, alkenyl, alkynyl, N,N-dimethylamino, or
-NR¢R's. Each of R and R's is independently hydrogen or an optionally substituted

Ci4 aliphatic. Alternatively, R¢ and R's together with the nitrogen atom to which they are
attached form an optionally substituted 4-7 membered heterocycloaliphatic.

[00105] In several embodiments, Rs is an optionally substituted -COz-alkyl or an optionally
substituted -COs-cycloaliphatic. In several examples, R; is -CO;-CHj3,or -CO,-CH,-CHj.
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[00107] In several enbodinments, each R11 and R 11 is

i ndependent |y hydrogen or an alkyl optionally
wG@astoteos ed with 1-3 of hal o, cyano, hydroxy, PEI/USI®N7/004745

or conbi nations thereof. For exanple, each R1, and

R 11 is independently nethyl, ethyl, propyl, or butyl,

each of which is optionally substituted with 1-3 of

hal o, cyano, hydroxy, nitro, or combinations thereof

[00106] g'?lgthaegé%ge%% f’&[@ é)aésenf WFr)l(t %ﬁ%gf:? gtpogwéq,%lthat are use 1l for

modulatipgfwdictizity sndfat Acti itianoDptiscariald rgcepbigs) ih weestddnd to formula I1:
menbered bicyclic cycloal kyl. For exanple, R12 is a

bi cycl o[ 3. 2. 1] oct ane-yl , blcy%P%[Z 2. 2] oct ane-yl,

bi cyclo[ 2. 2. | ]heptane-yl, oN_bicyclo[3.1.1 _

] heptane-yl, each of which is pptionally substituted.
In other exanples, Rl2 i's nsubstituted

bi cyclo[2.2. | ] heptae . Conbi nati ons of

Enbodi ments [ 00109 podi ment s i nclude any
conbi nation of the veQti oned substituents R1, R2,
L, and p. D. Specific EmbooN nent [OOllOJ SpeC|f|c

exenpl ary conpounds of forHN I a lc, Id,
and 11) are shown below in alll e -22 WD

2007/ 100670 PCT/ US2007/ 004745 f‘Fa I,e 1: Exenplary
conpounds of fornmulae (I, laR}b, ¢, Id, and I1). 1 2

3 ONOM. O. N NN NOa.6/-00k Ol~0 N L.
456 Or N~OrN, O-,N NN (N~NN N(N 0~

or a pharfldt&dticalPlabcdptabld sdlt Bereof, wherein
Each Ry and R'y; is independently hydrogen or aliphatic optionally substituted with 1-3

of halo, cyano, hydroxy, nitro, or combinations thereof; and

Each Ry is an optionally substituted 7-9 membered bicyclic cycloalkyl.
[00107] In several embodiments, each Ry and R'j; is independently hydrogen or an alkyl
optionally substituted with 1-3 of halo, cyano, hydroxy, nitro, or combinations thereof. For
example, each R;) and R'j) is independently methyl, ethyl, propyl, or butyl, each of which is
optionally substituted with 1-3 of halo, cyano, hydroxy, nitro, or combinations thereof. In
several additional examples, both of Ry, and R'|; are unsubstituted methyl.
[00108] In several embodiments, Ry, is an optionally substituted 7-9 membered bicyclic
cycloalkyl. For example, R 3 is a bicyclo[3.2.1]octane-yl, bicyclo[2.2.2]octane-yl,
bicyclo[2.2.1}heptane-yl, or bicyclo[3.1.1]heptane-yl, each of which is optionally substituted. In
other examples, R, is an unsubstituted bicyclo[2.2.1]heptane-yl.

C. Combinations of Embodiments

[00109] Other embodiments include any combination of the aforementioned substituents R 1> Ra,
L, and p.

D. Specific Embodiments
{00110] Specific exemplary compounds of formulae (1, Ia, Ib, Ic, Id, and II) are shown below in
Table 1.
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Table 1: Exemplary compounds of formulae (], Ia, Ib, Ic, Id, and II).
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N~NHQoOoOCN 6 N "kH N-O I'l. SYNTHETI C SCHEMES
[001111 The conpounds of formulae (I, la, Ib, Ic, Id,

and I'l) may be readily synthesized from commercially
avai l abl e starting materials using nmethods -known in
the art. Exenplary synthetic routes to produce

conpdPhds of follmilae (1, 1%, [b, [cl{ [d,_and UH), are
prow ded bel ow iin Prepgrations A-O gnd Scheges 1-5.
32 Wow2007/ 100(570 DT/ US2007/ 004745(] [00112) S¢hene |

@ ¥w depi ct's ggine AndiM i ons for ||t heSis of

oggpounds of fofjnul ™3

115 116 117
Q / Q ’ Q, ’
%&‘N\ %\&*N\ %&N\
N
N
N
N_—::< N7 N7™S
./&N‘S E‘( @
s 118 S 119
(o]

IL SYNTHETIC SCHEMES
[00111] The compounds of formulae (1, Ia, Ib, Ic, Id, and 1) may be readily synthesized from

commercially available starting materials using methods known in the art. Exemplary synthetic
routes to produce compounds of formulae (I, Ia, Ib, Ic, Id, and II), are provided below in

Preparations A-O and Schemes 1-5.
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L/ R2 P 8 1 / NPN 0/1- 1 a 1b [001131 The
reaction of amine la with an appropri ate al dehyde or
waedonaeconder reductive am nation conditions PGL/ER208)/004745
typically using NaBH(OAc)3 in DCE/ AcOH/ TEA at room
tenperature, may be used to provide the desired
conpounds of fornula 1b. For |ess reactive ketones,
nmore forcing conditions may be used. For exanple, the
a_ neat
(00112) ST GG B D rob % SEURRE A PR of formuita
L NaBH4 in MeOH, may be wused to prOV|de t he desired
onpounds of forrmula |I. See Abdel -Magid, A F. et al.
§£hgg£jiReductive Am nation of Al dehydes and Ketones
wi t h. Sodi um Tri acet oxybor ohydri de. St es on Direct
and | ndirect Reductjfe Anmi nation Pro@edures J. Og.
Chem, 61, pp. 3840-3862 (1996) and the references
sited therein.
of type 1 a ma
the presence i pprovide the
desi red conpoun ofNforrmula I8 ically, the amne
| ais reacted mﬁth/hn~alkyl |od|de Nbrom de, or
chloride in the presence of an apprg%tlate base to
yi el d compounds of fornula |Ib. Basé& nmy be organic
such as triethylamiae, or inorgani® such as Na2CO3 or
. Typical reaction solvents include but are not
(00113] Wﬁrﬁeﬁe@m @P armive, 1 agoigh @ma?prandatacakiehmdct o1 ketond ikt bdductive
t
s o (e Y e B N GO EEPSOR A B room
temperatyrg, may fe p$ed to ;@@vxﬂ@t}m&%ﬁw 66&‘1@0&1@5/ dﬁ%@ﬁ)ﬂé 084'F65 less reactive

ketones, 5512300 soidiinp i e o Voprpluefl % ropnne g e 14 and

the ketong i a AeatRGRitiDe AN TNO'EN., F611@ged by treatment with NaBH, in MeOH, may be
used to provide the desired compounds of formula I. See Abdel-Magid, A.F. et al., "Reductive

al kyl halide in

Amination of Aldehydes and Ketones with.Sodium Triacetoxyborohydride. Studies on Direct
and Indirect Reductive Amination Procedures,” J. Org. Chem., 61, pp. 3849- 3862 (1996) and the
references sited therein.

[00114] Alternatively, the spiroamine of type 1a may be alkylated with an. alkyl halide in the
presence of an appropriate base to provide the desired compounds of formula 1b. Typically, the
amine la is reacted with an alkyl iodide, bromide, or chloride in the presence of an appropriate
base to yield compounds of formula 1b. Bases may be organic such as triethylamine, or
inorganic such as Na;COj3 or Cs;CO;. Typical reaction solvents include but are not limited to

DMF, acetone, and acetonitrile.

{00115] Scheme 2 illustrates alternative conditions for the synthesis of compounds of formulae
(1, Ia, Ib, Ic, Id, and II).
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R O0--1-R O) R1 [001161 Am nes of type 2a in Schene
2 may be prepared from net hods known in the art and by
waigiongogrocedur es anal ogous to those found i n PEEUS2007/004745
followi ng references: WO 03/106457
" Spi roi ndol i nepi peridine Derivatives"; Miligres, P.E,
et a]., Tetrahedron, 1997, 53, 10983- 10992; Cheng, Y.
and Chapman, K T., Tet. Lett. 1997, 38, 1497-1500;
Scheme ¥S006013652A " Spiro- substituted azacyclics as
— neurokinin antagoni sts". Conditions: (a) am ne
protection orthoganol to PGLIR,(b) am ne dBprotection
of PGl (e.g. PGl H Boc: TFA,:{]CHZClZ, -104); (c)

NaBH( QAc) 3, . AcOH, TEA ™appropri at et one or
al dehyde, or i {p 0 4 opriate ketone,
ii. NaBH4, , t he hal i de,

Cs2COB, acetonitril e, heat: wd) @X (& mw

exanpl e,® Band?aIF$hat i ¢, XiRGhal ogen)2d KIADR,
DVF/ FeiE,~ RT to 60 C'P or electrophile (e.qg. , Rz
wher8. Rl is ali phatgl ‘or -NR6R 6, JEA, CH3CN). 01171

3 illustratgS™alternati ve e¥nditi ons as ex e
¢_synghesi onp%unds 0 or mul a [ in i
gc‘fO‘aI—i—pha heteroey I hphaticring Jo
cantasns or is sppsthituted w Npr ot ect ed N
-functionality t ab’krﬁqy be eitRerobe retained, 8 R

deprotected and retained, or deprotécted and further'
[00116] Amibes ef tvde 2o ipSclkme2 adhyi te propdred GoponRAH IS knbWh IRt and by

. | - 34 WD 2007/ 100670

win iyl i 0 o el ARk SR B
"Spiroind3dinikpipPidink IperivaR2bs"RBaligrds] P33, éDaR:TB%raE’eErGrQ 1991 33, R3og3-
ooz, BB, RTRBHRS, R TRUPE B FANESH B TP ncorscsan s
substitutegorrpoynlits a8 helokiiig AnBgoriTRy". DEoRIiATHE Sa} dhBBpe BRI thoganol

. 38 USi the fol l qwin xenmpl ary conditions:. (a)
to PGy; @é‘%‘? SFProRHI o3 CHEm POor BRs:HSA, Qfmlz,cﬂ@“é)zec) NsBH(OAc);,
DCE, AcDH,ITHW, brfaté WBShé bEAIBE R, BXT 0 G
NaBH, I{Qgég” a d?%rcr)r?ay be further e:’lk&aéborfa)\tn g%h?g@?ﬁg’ %ﬁ?ﬁ@:&a‘[e ketone, ii.

- &F B¢ anpyonts ally} halide; CpiG{op, Roctemitile ratidd) R8X (Q2 may be,
for examplePHtantHlipHatdy, X Nhalen), 025 DMF/"I@P’, Bf toe&@t@;rc%te?e%trophile
(e.g. RyCOC], where R, is aliphatic or -NR¢R', TEA, CH;CN).

{00117] Scheme 3 illustrates alternative conditions as exampie for the synthesis of compounds
of formula I in which the cycloaliphatic or heterocycloaliphatic ring R, contains or is substituted
with a protected functionality that may be either be retained, deprotected and retained, or
.deprotected and further elaborated to produce additional compounds of formulae (1, Ia, Ib, Ic, Id,
and II).
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with an appropriate electrophile to produce 3d. For
exanpl e, an acid halide or a dialkyl carbanoyl
w@hdoonoweo i n the presence of a base, such as PCT/US2007/004745
triethylamne; or a haloaryl or hal oheteroaryl
conmpound under SNAr conditions such as K2C03,
acetonitrile and heat; a haloaryl or hal oheteroaryl
conmpound- under Buchwal d am nation conditions such as a
Scheme 32d catal yst for exanple Pd2(dba)3, a phosphine |igand
and a suitable base for exanple NaGBu. [00119]
Schenme 4 outlines the general preparationm@icihe
appropri ate al dehydes fromthe correspoQgggg Kt one.
Schene 4: O4a z a MO 4b b Rz \O 4c IVP R 4d
-35 WO 2007/109?70 PCT/ US2007/ 004745 C 0J Ketone
0

el ect r ophi type 4a be purcha ommercially
or produceg’b nmet hods dﬂ&é}osed abj de by t hose
known in tile art. Al dehydks ogzyype 2 be

pur chased[co i N c

ed fro ounds of

-t

CH3CN. eN ol | owi ng ff |
synt hesi soofrconpounds ofAf or milea | using ketones of
type 4a ap4l al dehydes & pe 4¢x (c) o- am ne of
type la (see Schene 1), ﬁgBH(Cﬁc)S, DCE AcOH, TEA,
appropriate ketone or al dehyde; or i Fi (G Pr) 4,
appropriate ketone; ii. NaBH4,- McOH 211
Conpounds of the invention may be prep&r by known
net hods or -by using nthods as describe il Schene 5.

[00118] Somprend3a may-belprodudeld bY metRpds dbRpseddbolbe and by hhose kdown in the

art. Compounds 3b through 3d may be produced from compound 3a using the following
exemplary conditions: (a) PG=ketal: AcOH/H,0, heat; or PG=Boc: TFA, CH,Clp; (b) if ring Ry
is substituted by oxo, the compound of formula 3¢ may be further elaborated to the oxime: NH;-
O-R3, pyridine; (c) if ring R, contains or is substituted by -NH- or -N(R3)-, it may be elaborated
with an appropriate electrophile to produce 3d. For example, an acid halide or a dialkyl
carbamoyl chloride in the presence of a base, such as triethylamine; or a haloaryl or
haloheteroaryl compound under SNAr conditions such as K,COs;, acetonitriie and heat; a
haloaryl or haloheteroaryl compound.under Buchwald amination conditions such as a Pd
catalyst for example Pd>(dba);, a phosphine ligand and a suitable base for example NaOtBu.
[{00119] S;:heme'4 outlines the general preparation of the appropriate aldehydes from the‘
corresponding ketone.

Scheme 4:
a b
B P @

AN



1 OLHet 5c R N )P ~Het R2ad N HES5d 5e
[001221 Referring to Schene 5, conpounds of fornula 5d
w@2mw7heepr epar ed from conpounds of fornul a SaPCEUSZP07/004745

the follow ng conditions: (a) reaction with an
activated (aliphatic)carbonyl conmpound 5b such as,
for exanple an acid halide or a dial kyl carbanoyl
chloride in the presence of a base, such as

o021 KB U 805 R0 B 1 el

methods disglesethatsiveend byhthose lofowminrthe art5alddheres of tgpe 4c may be

in rin oy, an . al dehyde ]
puchasch SPEEASI Ry of pALSIEE LA e Sl R SpBIES oo
conditions o€l Phi B I LOMe @l KYAN(SiMe; s 0 i i:cdts HCI3BEMON. The following

.. 2007/,10067Q. PCT/ US2007/ Q04745 [ 00123] .Conpounds of
condiord 9 Dby LR e b O RIS o o e
and aldelgiles of Gpe dxaIP)| Spiro-MtideaTTGpOTa @be BBhdRZe kﬁMﬁg@Ach, DCE,

I'tabl e prqtected precursor, with a hal ogenate
AcOH, TR, appropyipic e oralgehvelera it nes 31HP B cimaiate ketone; i,
NaBH,, Me®iHRat i on conditions. [11. FORMJLATI ONS,
ADM NI STRATI ONS AND USES [00124] The present invention
[00121] Cepgueds <fi theinyeptien mayhe niprarerbe knowa mefherdscupyatsirg mthods as
describeddin®bhese 5. 0f t he conpounds of the present invention. A
"pharnmaceuti cal |y acceptabl e prodrug” neans any
Scheme Sihar raceutical |y acceptabl e salt, ester, salt of an
ester, or aiher derivative of a conpound of the
present_J nwenti on whi ch, upon adm nistration to a
[ capabl e of providing (directly or
)%onpguﬁﬂ of this invention or an active
net abol i t € on resi duext her eof . Preferrsd prodrugs are

t hose t hak\ jiHAcreasesg he hj oavai |l abi O:ijt/y‘ of the
conpounds of this inventi omwyhen sugh conpounds are

adni ni st er mammal® %6t whi ¢ ance delivery of
t he parent oy d toabiolo 2 Ppar t ment
relative 69 t arent species. [00{ The term

“pharnmaceutical ly acceptable carrie adj uvant, or
vehicle" refers to a non- toxic carrﬂ%r, adj uvant, or

vehi cl e that _does not destroy the phat | ogi ca
activity of [the compourd wi th which itER’zs f or mul at ed.

Phar macettjCal | y acceptabl e carri er s scadj uvan or
vehi cl @ jjry be Used i)/t’h): conposi ti on this
i nventi of A€l ude, tNare“not linmted to, 0

exchangers, allum'na\ @l ym num stearate, |ecithin,
serum pr ot €iNis, such human serum al bum n, buffer
subst ances $uch as phesphat es, glycine, sorbic acid,
pot assi umspr bate, pagdi al

[00122] Referring to Scheme 5, compounds of foﬁnula 5d can be prepared from compounds of
formula 5a using the following conditions: (a) reaction with an activated (aliphatic)carbonyl
compound 5b such as, for example an acid halide or a. dialkyl carbamoyl chloride in the presence
of a base, such as triethylamine; (b) deprotection of the PG group, e.g., if PG=Boc: TF A,
CHxClz, PG=Bn: H,, Pd/C; (c) reaction with an electrophile of formula 5e wherein E represents
a ketone in ring R; or an aldehyde attached to ring 2 using reductive amination conditions or

alkylation conditions.
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gl yceride m xtures of saturated vegetable fatty acids,
water, salts or electrolytes, such as protan ne

W@ 00740870 di sodi um hydr ogen phosphat e, pot assi BOT/US2007/004745
hydr ogen phosphate, sodium chloride, zinc salts,
colloidal silica, magnesiumtrisilicate, polyvinyl
pyrrolidone, cellul ose- based substances, polyethylene
gl ycol, sodi um carboxynet hyl cel | ul ose, pol yacryl at es,

[00123] @EsPSundshst mﬁﬁm Ise Ay p’r@ﬁéﬂ%& ?%&H@ds%ﬁ% RQhY BE! for example,

et hyl ene gl ycol and wool

po
by reactioprpfy %%'Eﬁt%“a‘l’q %Wta*élé Ppetaeied pmutssw O‘fltht mbalegﬁmmm\ergaryl under

SnAr condiftions iof ¥Riehivald ah’ﬂﬁll&g@oﬂ({;t]‘? derived from
: phar maceutical ly” acce e 1 norganic and organic

8 WMW@. d salts

00 |.Qi nat a Dart
[00124] '{;ﬁ@é ogi&é%‘génﬁgg inct u gﬁa in §ts g%ope R &3 %(icgptable prodrugs
of the compouyrmls ®f tlwmakﬁmt atv@ntlma n}ah'@hmhefdanﬁ&zﬂ],y acceptable prodrug" means any

pharmaceﬁ%ﬁ%l??pa?c E gat G toqJ |\ og(?rt c?tha"tga dec%ﬁ gr?rtgpound of the

esu

present inyeyier thﬂ’@ Pﬁm aimmginymeh & 8 redigights i daphile I PRIVAMAR Birectly or
indirectl ggcan oat e Fﬁgrochlorlde hydr obr om de, hydr oi odi de,
Y53 CRUROYNS of that IV Rt B adtiye mgtabolifeprrstidue tharefa Pacterred

prodrugs afetthasehut noratethe Btdh&ﬁﬂéﬂ'iﬁiy%ﬁﬁé’ Lbap&iiRis of @l'ng ®veRBbE when
xalate pal noat e pectlnate persul.fate,

such comgowﬁ.gﬁf B ramlg doa mﬁl’a@rew 1cb,e§hqg{c§ debyw| oé‘tt}@e parent

compound R bA18Eieal coRlgaritlent RlathiasithepfrenSipelial e, tartrate,
t hi ocyanate, tosylate and undecanoate. Ot her aci ds,

[00125] Theteryd' p!}cheunq,qﬂmagcqnﬂblp gamgmmg‘g or vehicle" refers to a non-
toxic carrad 1 d:GahlcYe MGE g

oxic ¢ RIMAJREAI drtdhicle rr(?yys% 8es og/ %l%éﬂ) %gygctwlty of the
compound,vidpwhich jsisfformulatedn Pbanm:ean@élm awccmalae namr@rs laéjuvants or

vehicles tg%g’g% Bg lﬁé’ée(fa)igl t%p g(ggﬁélsgtg(%{sg({aﬁ t?ﬂ qn{%@ ,}lricl?giﬁngg?%t 8 h%? ba}fted to,

ion exchaflg@m alppring alvmisubat@sateletitide, sialnkrﬁlprotﬁ‘ii’h;’:ﬂuchas Guman serum

albumin, ﬁ@ﬁéﬂ@bg{%ﬁcg%ﬁﬁé ﬁ)?sgh%}e@glgg sgﬁ%lege %(gﬁsgum gq)ﬂ'bgte partial
glyceride mrixbmres of saairsied vegetatie tﬁmﬁy idigs, At sdisorlel RroBftes? BiYch as

a ni.t ro ont ai r oups .of e co ounds
protamine su%‘ %% Scfésc?dn%g ﬂgﬁwgew? sphate, go as%lgpma PaPERivies spdigm
chloride, :pno dalktst S:oﬂﬁi}dah&h@bhﬂdgﬁ&dmmmswﬁblte%ﬁyﬁ lzﬁlj?rhﬂmone cellulose-

001281 Th onposi ns of present invention may
based sub{GREE. pol Byl cgﬁﬂsy g, P PW&PWCCWOS?, Pebyeanyles, waxes,

polyethylapes-pylyok piropflehetblocR bRhéts, ptapethil¥éne Ql%@laﬂﬂdYWool fat.
a i nal | r via Ianted reservorlr. term

100126] rsteafly a%f?ﬁ@ﬂeosaﬁé PéhF GomRQyads ogtlpnfcwamf@wgclude those

derived frofif plaatRiAERicallP hERPHBIdInBEganid il Porpdik 'aEi‘dLs 3hd bases. Examples of
synovi al, intrasternal, intrathecal

 suitable a?‘ﬁtsragﬁ Hishidecacetatn, Adipats) dhginate departats, Jenzoska benzenesul fonate,
bisulfate, bﬁtﬁ%' Shtafe! cdrﬁ‘ﬂ;lﬂﬁét@ ncérﬁ?-[b?é H)%Sc‘lt F{/ﬁéﬁé’n@e}gmptlonate digluconate,

npositions are adm nistere
dodecylsqlmer, sthaneswfongte, formatd, fiemanatm @uwoyeptancm, gy denpshobpiiite,
lycolat flfé‘hﬁ'éul t ot
ot 80k RRORL G0 bS58 Vo, -
hydroxyetrhgyesbéfohgtenhb@taa thadeatq okl ogate omethendsnl fonets, cnayihilBnesulfonate,

nicotinate Hﬁra?éu Sor))(éﬁx A aIS Oéle%t?)lggtlrgalf%%ee£$%f?1% gfql‘ﬂ\a/?yfelt}él%i‘%pg?léaqg r;)th%Sphate
picrate, pwa@parpa@momtwhaﬁs@ “iechatd, enlifate, taﬂtaﬁ@&lﬁbbﬁrﬁﬁé wWslyfile and

n n i,n n Xi r r |1 I
sndecanoffe THRBESA Byt e B M aribarenhoaly acceptable,
"1, 3-butanedi ol . Anpng the acceptabl e vehicles and
sol vents that nmay be enployed are water, Ringer's
solution and isotonic sodgym chloride solution. In
addition, sterile, fixed oils are conventionally
enpl oyed as a solvent or suspendi ng nedi um




[001291 For this purpose, any bland fixed oil may be

enpl oyed i ncludi ng synthetic nono- or di- glycerides.
wo-ai074t0@ee ds, such as oleic acid and its gl ycer@™Es2007/004745

derivatives are useful in the preparation of

I nj ectabl es, as are natural

phar maceutical |l y-acceptable oils, such as olive oil or

castor oil, especially in their pol yoxyethyl ated

iL.OF T ' ' of . suspensi.ons, ma al so
_ may be exzt:‘xg%?glﬁ rllné the pgﬁ zﬁ'gtﬁ%r% %ﬁsg!?tg %%egpﬁadﬁ 1pheé'%)teglgpes dn gﬁt@}fgé% fhe compounds
of the inventédn ar theirtphwymadentitallyedceptalsle acid adslitiod stsdi sper si ng

. e Co ly used.in,the fqrmul ation of_ .

00127) Sl B SATR B 5SSt DI TEY, L0 g posiurs,
alkaline eerth insdtalr(s. gandagresisnpdNahooaiunObRE N QOTDRYLY, 3488d This invention also
envisionsstﬁ%f actant s, sgch as .Tweens, Spans and ot her oo

enuflet ?%‘%?3‘055 APE OB BITSTAICPABITIE FrouRA gh teromnmpndndisclosed
herein. Védter GosiiveolullelsielisperkiBblb prdbtsiAss bé 8biined by such quaternization.

00128] ,glgar nmaceut i Ca‘#ﬁe acceptable solid, liquid, "or other

[ SSHYRPYSIARS 9Fdle Bresent frvention mayrbe adanipistqsed axpllyf parenterally, by

inhalatiorf §praf]|tapiceily, rE(?Qll)g, %sé[ﬂ@b@&ﬁ[l%z{é%glr\g? ?l;r; fEPLARE Seservoir.

Th gonposi tions of this invention may be '
© term BFPRTCER e PeSedrhersty insludes jubritansonslintrakenays iftoamuscular, intra-

articular, irfted-$FHoR e, iBtthst@Oh1, kit &1, tRrateBRSY ifiSalesibdh 'a§§ futracranial
I A the case o

.. .. _aqueous suspensions or solutions.
injection prgfiasien teshnignes. Rrsferatdnrthe epmpesitivuniry admimisteradoiraily
intraperitdRai19 98 ifthElcGOidly. SEREE inj | Gk NpsitE e BS s inventi
open mag ngsi lljm s'teearsgil e,éé{grge]m%ﬁlcjgﬁgié %?&sc%glﬂ%gcogﬁopc? SHoES |f this invention
may be agyieqpss geipieagigprasispension. dlleap swipensionsnnay de frodmuliated adtédding to
techniqucs REL WIS A 7/.100670 .
T Y AT —
The sterilg irjpetabliepmepaanteon may alse te haterie inljedtatsle séheonok svpension in a non- -
. ' li ' onbined wi.th enul sifying, and . .
RN AN
Among the| axgeptiablg vehiclesaind sblvgnia glent tnsay sy erapoged ereanisted Ringer's solution

. . 11 ternatively the. pharnpceutically acceptable
and ‘S°t°‘£;‘g gr%%é’f”t ‘rﬁ"&ﬂ%‘d%f“t“iﬁ?% ‘iﬂrﬂ‘;’gﬁt"gb ﬁte{r% Fised Oily e rosy ertismally
employed 43ea Jodvant of seypepdiag hsdigs. for rectal adm nistration.
hese can be prepared by mxing the agent wth a _
100129 TR 5 B T P T e deppyed st setigic mono- o di-
glycerides. OP4Ttyt £ kBN Lol Bidtacid Axﬂu'tsdgl%eda%fdeﬁk/atlti%%‘?é a%éﬂilgn fd
e dru

.therefore will nmelt in the rectumto release t rug.
preparatioqy QiIeFAbIGS; & We pavrl dbarrrcsHtisalbt aqceptgblesiilsxsughds olive oil or

castor oil i3pyEhlny hﬁﬂl@irq:lo}’}‘f&?'éthyfa%lx?eggipﬂm eTROR LIRS %" é%spgrésions may

tabl e conposifions of this invention nmay a

also °°nt?g'§ %ﬁ‘gfrggflé@i’_é &lcggﬁ\ Ehent or disgrawank| sugh ahearboranethylyetlubdse or
similar di$pe@sthgBBénts Mk HRSRHNBHEAS vl A1ge ?érg{tﬁgt%rl 3t pg%%?lﬁ(ze%g?/alzel?y

by t opi cal _api)l i cation, including diseases
acceptable fasaggformgpinciuding erelpions aed suspansions: Qther Quitnablyeused

rfactants OSHCR @ ThleRk | Sl i e id- 015360
o ‘ac P these ar eas o rﬂg?gglﬁis% O%%@gﬁ'%ggdrgggﬁg °§§b‘ﬁ"%‘é§’?‘gﬁ ?’%Fﬂcers
which arerqogmenlyused irctheimaiutacture of pharnipeeetidallytaeceritabla solit; lifuid, or

other dosa?gé%ﬁﬁ% g‘%:%ﬁlsof %] &Eéh%ﬂptgg gﬁfpég?sagf%%qg}l% in a suitable

enena ation, rans Plpat ches may
[00130] Ehephaymacsigally 8G:EBthbl Fmposiiionalof dfip iiveatib®fitay behgally

L L TR T —

tablets, aquetus/ispemyarsantsobtisope Niatle easedifasislbsadr b1a] QAL cardiers commonly
e.carriers. Carriers. for topical .adm nistration of

. f
used incl3g 15155 e 0081 5 L EFiRENE PR, ALSH RGBTSR FlgaTAS, are also

typically dddetlt &dr beal alinivistedtioniih a dapsiile SorAE ik SR INBNtMICT e 1actose and
petrol atum propyl ene glycol,
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pol yoxyet hyl ene, pol yoxypropyl ene conpound,

emul si fying wax and water. Alternatively, the
w@barieweut i cal | y acceptabl e conposi ti ons can PET/US2007/004745

fornmulated in a suitable |l otion or cream containing

the active conponents suspended or dissolved in one or

nore pharnmaceutically acceptable carriers. Suitable

carriers include, but are not Iinited to m neral oi

. it SO r cet
dried con\?\gixk&hc g?%eﬁugﬁfzse% g%r?s‘uﬁﬁ (% Fy ogéj fi] usgeﬁxfﬁcﬁve mgredlent is
comblnefhWGbemlulaﬂdngvané susplefdihg Egerﬁs)r If@lehﬁétﬁlcm’cﬁmu;%etehh% flavoring or

aI I ccept abl e conpositions may be
mﬂonng&%ﬂ&ﬂﬁﬁf %o dﬁ?@ronlzed suspensions in isotonic, pH
[00131] Adi]eumtleelysﬂﬁrphlaﬂnsﬁutl&ﬂly deceptibleicempokitiona 81 & iﬁt/bxﬁfb% may be
administdrid i fn%tom cf 1?H ad{)/%st ed sterile saline, either wt
3rd i s dorm 8T SPRRosHOres oprestyd ad BanigEAtiop; Ahese Pambe prepared by

mixing t}ml‘dgem with aAuitele abhMAHtitind ScipBittha! i561d §tet%omt t@ﬁlperature but
armaceutical ly acceptabl e COI‘I‘EOSItI ons

tiquid ot Feg FiRage T padtrgreheieant r%felt:w 8 TPRENGP sclaste t{mmﬁ Such

materials 1R€lu@ & 058 Bkt %E&Ww@sﬁﬁ AefOPRAgist i ons of this
i nvention nmay_ al so mni stere by nasal aerosol

[00132] ‘The phﬁfmaawteﬁallyssewt%mmsxm ofithisfineqiopdnay also be
administe6€ Rpidany, Es‘i)ecf‘aﬁ9 I%Heﬁliﬁéta\bfelt of B%Qéﬁfﬂ%ﬁ s ald cas oF 9k organs readily

phar maceuti cal fornul ati on” and prepare
accessiblg by tanies) application; mludexrgﬂl@gas#goﬁhﬁ zyé, thé skxhod)r the lcmrchentestmal
tract. S ftéﬂl& Sl R EAANEL 22071100670
uRAHIE fod S B AR a G Qf‘? geggﬁi ?perp?‘f)édgéé 8%"2‘ O &2 afeas & Sfgans.
[00133] "Bpwaa/leﬂpphmﬁqm fpr thid lomonmsbnmlstracm oald be effedted i 1n a rectal suppository

formulatnggéé%%]Bb%adr l% ;a'e girﬂg Iy, ﬁogm ’lgciﬂfgaéggt‘r sdermal patches may

also be usedcept abl e conpositions of this | nvention are

ed for or dnmin i on. 0138 The anount
00134) b G SRR B FrEniedely Soenblesrrimatonagade
formulat&damm suﬁdblwoﬁditrrtdfne corﬁ@:h{rig&he BeH W dodhSorlefit SIsPEIed o dissolved in one
or more GQIPOS tion %ﬂt 1 l e dosage%tg(orm w | | va&y
depéhdrAg Gh Prigal Wigtnisipiinh elghe creppaRds fihiginyasien include,
but are ncnfhrmdeni 1o} Siiedall ¢il) ligRidhediohdtlyn, white peemaaﬁh gsregﬁe&b Qkd,

Iated so that a dosage of  betwee
polyoxyeﬁ)a'/l HQXWPQHF’P‘B g?}ngqun@hgnﬁﬁm@ Hax elgphwagyg Alternatively, the

pharmacealﬁmd[y &dcepRBld nibdRRidnS Bhn bEERINIAE H‘& Stitable lotxon r cream
. . conposjtions. [00139] It should al so be understoo od

containing thy active semprpents sewmgadeahry disselieden one ogmese phamagetically

acceptabl@ Rhdricss! | Sitdddd éaﬁ‘ﬁ%rs\’i‘hclzl{ldéj fRend Mpﬂ}xﬁg%g,gec Ie%(all %ﬁl, sorbitan

actors, includ |n% the aétivity o
monosteaeegm pg,f@gy estess dige cetsotil alpphgh 2-oggidederanol, benzyl
alcohol al®dhtdp, sex, diet, tine of admnistration, rate of
excretion, dru corrbl nation, and the j udgment of the
[00135] ]fqréa:pm{pémmqw; eaqhaan@peph@alb'eapgcptalyle@bmliolamopamay(beIfafmulated
T un
as m‘“°‘g$e§§5§§1§e’}gﬁi\?g%‘%ﬁ%’ﬁ&.t‘g %l—had]gstgmen{et a.Lme,vﬁ;r {;rrpe qrglgydaesps@ﬂglons in
isotonic, m!rj@ﬁ_]qsﬁeé stertle isaline mtb@rvpdumdwuhodtl’@remmﬂmewuem as benzylalkomum

o, ORAR0 RSP AHFE B b e SORLL coBbosidons may

be formulﬁteérlapaletmeagamims petrolabumr e normal |y administered to
al sg be present

r nt th condi tion,
1001361 ‘P RerFaeREARY posedhle ot s AE A inveatios Bvisdsechen,
admlmsteactﬁb)t naﬂahherbktﬂroﬁt petildtion. BUEA LSmpbAtioAs AeRéEd Yocording to

istered.to treat or prevent a particular di sease;
techmques wn‘ZI wn Bh the &Fté)f pharmaceutical fonnulat?on and may be prepared as

solutions in saline, employing benzyl alcohol or other suitable preservatives, absorption
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known as "appropriate for the disease, or condition,
being treated."” [00141] According to a preferred
wepdodowsent , t he conpounds of fornulae (1, Ta,PeDUS1007/004745

Id, and 11) are selective nodulators of M, M and

MA. More preferably, the conpounds of fornulae (I

la, Ib, Ic, Id, and Il) are selective nodul ators of M

1 and/or M4. Yet nore preferably, certain conpounds

f I are selectjve. .
promoter@ to fa aatgglr: gﬁ)o?zlxwul_) l?t& M‘?Oroc rgro%% lang)?)g géé'lre% g?xhveggﬂ%% &ﬂhg)ﬁlzmg or
dlSPersmgfagf:ldBrml ae (I, Ia, I and I'l) are selective

o0 SRS, B A B R o o

formulatetbﬁbmloeetledmlitﬁsmtng| ty of nuscarinic receptors is
rived fr the a nity of these conpounds to the
100138) 1 pifBiin of e celfp s b et ieption JEK FRsgescombined with the

carrier matiaR\6 prafuce ¥ @bRPositiBHSE AsinBE a6 IR will vEy: dep@filiing upon the
of a muscariniC

st inhibits the activit
host “ea‘Fg BBPB’?W%‘BGP&‘&]O fedmigigraons érréérqﬂ% "the gompesitiprs diopld be
formulatéEs hata OBAEE bEBEWSH @c’ﬁlero Wg,hd o Bodly Qvagl%ﬂdagrt&tﬂé‘ﬁmﬁulator can
en er

muscarini c receptor subtype coipar ed the ot

be adminigiered £9 4 pations segsi\ore Higse gprapositions. | the term
[00139)] fis@b&iataleNhdRELO Bihat 5'?@&3?&@(1&9@% e&tﬁ}%}lt H%%ngl} for any

nmeasur ably greater abil to act-as an
particulagpasient WHbé@I@adwon aavarichrqfdaetdrss innfshing thomnwy Y thai sphcific

compouni 0L BSESNA) 08 RUBHIOEC By, 505 Bopiapion

of excretign; dugaompénationoaidibetipdgrhent pif ésetndating\phipsician andalé dﬁ'&rlty of
[ |n|cree or nedi ate

the Pamcgllldg?g%g% l%f“é\g {rrréaﬁga ?ﬂe %mré]drétso £ “ﬁ%{’ o) oﬁg Weﬁ‘a’tﬂ’ﬁ’@mm“ in the

compositm'pilbalstadcpmﬂsmen ithgpdrticular cbmpdm‘ﬁl in ah@&imp@slltﬁcbrﬂ n

o140 BRTBLLAL R S e e ro s,
additiond] O@taifchtidegents iwtgch Great@inARY a@mdastiersNb trehh6r RHECSHR ‘ﬂiat condition,

nvent i rovi des..a od of treatin a di sease
may alsoHE A en i §e BRI TSR USSR PRI PRE T3 dep! therapeutic

agents thaf ar@ d6inid1BL RInhiABtdred sRirtht BREFR/ent 2 &9@91% Hfsé%% or condition, are
ri sing,. a _conpound of formnul ae . la, Ib, ic, Id,

known asdﬁgBTolp}"ate ?eas%rPéGSP%ﬁf‘sbetl%Féﬁﬁd -as set forth
[00141] Abemal §Rb afRelbl en%ﬂﬁn&it%@%snip%uﬁ@dﬁb éMa I'erc Id, and

isease iLs mediated b 00146] Accor
1I) are se 8?"%%‘891‘1‘@?“%%%: Marsnd Mj F%BT@ rably tCPmpoygnmfd'egnulae (L

Ia, Ib, Ic, eId Neid@par kelebtiRAhbARaREs HEIY %%rwe ‘f’@t\ﬁﬁ&eg%e fab& cartam

di sease in a atlent wherein said | Sease
- compoungs eﬁfowedbrlav@d ICRCT reaidd i aze s¢laetivednodpletognof Mye Or, preferably,

_ certain c&h%ﬁ.ﬁﬂ@ b$ forﬁﬁﬁeﬁf(tl' lgnIl:D% 'Iﬁ' Jnd?!)ozfr[e @81%&‘{\94 1%05%11%9 8{ M.

&g D), obesity
100142] Applieantshelisye Fhaééhﬁv‘d)shtyl (Ef l’thfdeqremumis oyﬁsl;equsam invention to

modulatel tHE B&Wlﬁ)g)ﬁﬁ@c%ﬂﬁﬁr F@é&@ors edq{‘oD 9! araofglngfy i file3e compounds to

pain conaitions Inc e an
the muscetqu reseptors. Howhi erfgmtyu, @pﬁhmnshehd’%; mhe/ate@ ' usthfificeceptor (i.e.,

an agomsg &di ﬁ%bﬂg tﬁeaachf{& %&'t é’fmsﬁ 18 gg(frégt?r[b Syndr orre,

i sease sudden i nfant death
[00143] ‘ﬂm trmrtsclefavek ian sioed BerdingfesiR . a mpSutddie pdated aBtf &) Modulate one

cti,on of int cular pressure in d aucoma
'“““a“m" Ei‘:‘%pz*1 St“ﬁg}ﬁ’ Vg Wpaév{s@ tgﬁ ather V%B‘HPHC FefEPipaisHefypes. E.g., the
term "sel S}tﬁ@rl\ﬂnagonﬁyhdfeéﬁﬁéa cORPO@Idthathdd JBERQAHIP BRYates %ﬁllﬁjﬁﬁ) act as an
atient with a conpound

con ng said
M., agomg ?}ﬁwa{ ‘6(} ??hgl qugoglgilsw gﬁ@@ﬁ‘ﬁ tivity with the other muscarinic

receptor subtype(s)
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[00147] According to an alternative enbodi nent, the
present invention provides a nethod of treating or
w0 e@aadwgo t he severity of a disease in a pati eP€T/US2007/004745

wherein said disease is selected from pain, psychosis

(i ncl udi ng schi zophreni a, hallucinations, and

del usions), Al zheiner's disease, Parkinson's disease,

gl aucoma, bradhycardia, gastric acid secretion,
00144) Astdrdthg 18"
[ ! pref er rgetg ag?btgﬁilaﬁgﬁ EllPi%gﬁ%nrt etégﬁge%%t\}é{rﬁ%moq i thigse "}eﬂwd of
treating afrevsqarlmrﬁe@t@rmech@f@d ehsmgsq imen mamanaltspchfas pilyuimsmsludmg the

ki.nson' s di seas

step of a R kel ERTEL o BOboy Bon B O R R A e A Fppee L Lo
Ib, Ic, or fdh oo pp srdodiindne theirep fing sneefoethelman | V. PREPARATI ONS

00150 at the i nvention
100145] A ey Hh st S Ereptt g TR PEYOE » Pitod of treating
a disease m(;imtw hy gem&hsmnhxﬁs rédeptarahcliidingihe ét?p Shﬁkﬁnﬁnﬂ&mg to said mammal
nderstooq that t s are 10r | ustrative

a compostitEeThBRing § SamErLo TR RISkt Toohs e BbanddD phdtheng
embodlmemsshmmrstseafmhrabaw Fﬁeﬂmmy, b4ig I@?s"eﬁée! 9 %eﬁiaté‘d By NES bf said
dise %\l-%g%ﬁgycar bonyl ) - 8- aza- bi cycl o[ 3

sease ‘51‘88 e\ &r bal dehyde (A3) -41 WO 2007/ 100670

[00146) ReIdriing(8 4Dt enfiidlEhettOhiE!
treatmg] o&]é; CHZOVE% 2 M |?|C| %?\K 5 Me pr&@gﬁnveﬂ}b Opr%)VMeya Lﬁl]ethod of

Yetng)the seygotnet adisaase in @(ppgg]lt gf(bgrqymald disease is selected from
CNS denbé@ é&thbl@@felg)fﬁcﬁhélﬂé L8gRitGe GRoPIR ’Atfén E‘Hoeéi%lt’ﬁ)aaeaacttwﬂy Disorder

was ad a suspenS| on o

(ADHD), rﬁhﬁ’P‘)ty oﬁIZh@trmﬁyﬂrﬁém I\'@lrlmgﬂrﬂﬁmrphs spthorsi vastudind dembeteial psychosis
1nc1ud1ngf@glrﬁlzg renn,l-r%!'ﬁlaﬂlta 91 Gl#t : n&dég (@I rnssiglclzlrﬁcrhiﬂg%cutg&l&gd:hmmc

, the'r IRVTRRe

syndromeg; Hugtingtag's Cherea, Enedemobrs avdxif). Gxﬂeg d¢ th Douromé'y ssmﬁdrome Downs
Svnd . ! a I inpon Al nL.of THE . at

yn I‘OIIIMI&E H%ﬁée/s% él?ﬂ%:f é%fﬂre?ﬁ?%os ?lfiénng%f%}t @F%thfsgpdrgn}ﬁ, axgwasogns disease,
penpherabdvangbrmmb as FXEhJSﬁGﬁ eflintraldevaldr adbine@lin Ki¥idohe: MdStreatment of dry

eyes and ?w#/:rggﬂt%q gég ?jg@?ﬁ’agyﬁlg%c?rgaa eglglélssgg}a mqthé Empﬁ%&ge step of

contactingszgdmanemmm}a&b&npemﬁl lichelin® wethe Negkeh¥invdhifon. SOl 1 d
00147 gue obt aj ned.afte SOI veﬁ% evaporati on was | oaded
| 1 4 ?05 mMedp apa tgrpla l‘é% t? 1 g;:sgﬁ ipYgngion pgoNidespa method of -

treating ot etlu¢ingtthe se{ﬂéﬁﬁ_,p@&[ Qigéase TR dIpatibRS whdfdtn %@giégése"l@%lected from
After the solvent was evafora ed
pain, psyq?}?glsgfr{fm °P8{q?é? hejivsingfienspprdidiations, 4 beisogr's disease,

Parkinsorf¥ diséR8} gl¥@ritts BEhdhcariRE chEM4L 28k
[00148] &grl fl ca%l on. OOngcarThegeno agt %g?gétlutr)}l?%rgrre a%gﬁ(i}&sﬁ')ubances

gordingdo p prgferred ﬁméeqilmqn&rthep@@ntnnvmloz INUHﬂll fantreating or
reducing ’21@ s@berﬁz oAy PBLL, AlBeirRdd (ﬁ%}éaﬁé ggmat)r ?Ms%ﬁ%?geg ure

]g%é After removing t efo
[00149] Allgx Eﬁnéqsa(ﬁﬂﬁda\’(l@}pn thig dogementiare fworpdratad hersirely refedende.

Iv. PREPARAMENS ARDEAMPr ggThe conbi ned organic extracts
“were washed w th saturated aqueous NaHCGB (15 nL x 2),

wer
[00150] In order that the invention described herein may be more fully understood, the

following examples are set forth. It should be understood that these examples are for illustrative

purposes only and are not to be construed as limiting this invention in any manner.

Preparation A: Synthesis of N-(ethoxycarbonyl)-8-aza-bicyclo[3.2.1]octane-3-carbaldehyde
(A3) ’
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saturated aqueous NaCl(15 nlL) and then dried over
Na2SO4. After the solution was evaporated to dryness,
wo b@7nesrdue was purified by chromat ography (SP@USDHO7/804745
- 20 % EtOAc in hexane as eluent).
N- (et hoxycar bonyl ) - 8- aza- bi cycl o[ 3. 2. 1] oct ane- 3- car bal
dehyde (A3) (0.65 g) was obtained as a colorless oil
in an approximately 1:1 ratio of endo and exo isoners.
ESI - I\/Bnrz 2121(I\/H+) MR (300 MHz, CDCIB)
SOT153 (s, , 454 (br squFH) 4.38 (br s, | éﬁ?z%
8 (s
.2

(m 2H), prgpa'ezdmecuzrr) 2. 1H), 2m3ce(s,
10(m~31-|)——1—69 m 9(m‘3’|=|)-.—" Prep At
Synt hé&NgSigeés)bi cycl of 3. oct ane- .@'bﬁ'ﬂbal deHlyde

[O

3] BpPEgettoftB. 2. 1] oct ane- bal fetffle was
prepared usi ng an analogous procedure as for
eparat| on A fromcomerd@&l |y avail abl e

A3
o011 So86! 1 R RSy 5, PR S8 s s o
a suspensictPofA0Q @Qﬁémgﬁﬁ%fgﬁhbilﬁaﬂﬁﬂyﬁgﬂ?%lp%ﬁﬂm&ﬁh icBIdride in 6 mL of
eSI S O 00X | C d . 4. . . .
THF at O Y UIEER o8 AR M GrPiect Do (eds Teinothegerslne darkred solpion was
added v1acsy®1n@ﬂ: €2 s@lBtioh aom593g (4TPmand) bf Ne(rém&c&rb&rymfo I&Hn%r(An in8

ST RNEC I DN Wt —

The reactmmh)xtufdzdﬁis @lefElidBy addidn §sz{tﬁ¥aiéd dqﬁ@éﬁﬁ@ﬂﬁﬂﬂ@'?ﬁ% and then
under

%f &% Ieactlon m xture was stirred at
extfactedérY‘éb her2S 9805 - g combired prearissatrasts Westduedevay Na;SOs. The
solid rem@&ﬁﬁﬁh'ﬁre@@@?’soﬁ@u Bdporfifdewad ﬁ%dé@@x%'a%ﬂomsmédrggl Y®dmn (3.5

gradual ly warned to roomtenperature, it
cm x4 °‘E3<'t’°r”38’t°éf& th pirosehoreps mmperitigs. M)promm“@gwbamwltbtem After the

solvent wag Eﬁé}ﬁ?&e&ﬁﬁ@ p%@@&g%ﬁx@r )U‘klg%?& f?zgg g? ?ﬂ? W? theft Whs used in

and saturated aque
the“e’its&?ﬂ‘éﬂh‘e‘%téﬂﬂmﬁcﬁhm ered, and concentrated to give

[00152] ﬂ]% &Hl)égfegne {@%g glli%) ﬁr lasf%g?&: %el O%Hh%gf 12w} 9f2 N HCl and

20 mL oftahetomémte gudptingd :ttauomftemphenue pﬁnrr 1 6 hieatAfen rerfd@eing the

st OG5 BRI g bASOAR s SRS S50

The combingd orfaniorexiraClavare $a&s:d Wik sétﬁf)ﬁedécﬁﬁoummmg W nfd, % 2),

saturated fé%}ﬁg %h%éﬁs T&gsandigexﬁ%ied wemNangF élﬁer e sglutlon was evaporated
to drynesy/fithe essitiue vas farifibd erox@t@@?aph??Sszl 40 26980 YDBtOAc in hexane as

cvcnt. YRR AL S 20 900, LR PLOOUEL v

obtained %aaolbaefs @1 in2f APPRdRimiatelP 5%1Eh@ldtf (nZ&OaﬂHaéxoV@éma@d &EéI-Ms m/z
0 erature unaer ar

212.1 OF g BN B OB, BRI W55 Dot 4bt ol PR s s 11D, 4.16

(m, 2H), 2.92 (¢h, BHS, 2.38 (3, 99 4.82PENRHUS G0 YR SH) 3106922 %ﬁ), 1.29 (m, 3H).

After.t e Pd cat al yst was fenov

Pregaratlgr_% g: ?sglln? 18 ¢ ﬂp‘zca/g 3.3.-1dectppe: gﬁgﬂaalqlqhyd@a ite was
[00153] BRSBIRS. Wlﬂ&t&&qﬂcﬁéﬁlcﬁhy&% Whs pfe?@re@qgglgb%dangigg%ﬁg bocedure as for

wer e concentrated under” vacuum
Preparation §.fgomicopanespially availeble bisyelok3. 21 dentara? wohy Tbe ¢O8) products were .

used in the next step without further purification.
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as a pale yellow oil, which was used in the next. step

W thout further purification. Preparation D. Synthesis
w@booatibnglo 4- f or myl pi peri di ne- | -carboxyl at e OPCIZOI0)2004745

0O OHdAIlko ---~OHOHOWO TEAH HMTEA CH QA 11

\,~- OW z z OCH2Cl2 O D1 D2 D3 [001561 1.0

equi val ent 4-pi peridi nenet hanol (D) (10.00 g, 86.8

nmol ) was di ssol ved-in dichlor orret hane (350 ni),

reparatiG B o P R 2 A 5P AR

(9.89 g, 92.1 mmol) in dichl g5onethane (50 nli),
fol | one by the dropvvl se add\tion of a soPdtCon of

| S O+ equital ent s tAlds hyl ani 778 g) in -43 WO
// 2007/ 1006 PCT/ Us2807/ 004 i chl or omet hafe (50

m.). The gmaction was stirred at%=Q0 C for 15 mn, then

at room tenperature for 10 mn. Th® reaction was =0
C1 diluted with dichloronethane (&0 n) and washed c3
0 uccessivel]y with (150 nL each) H20 1 NHA (aq)
(001541 ?92)“"@%9 é&fﬁvqaﬁécuﬂénnar @hmma)zg@qgcrolam(s 7mL, 100
mmol) mfIDtM?('ZSQnLT%s fsldvxtlgl ﬁﬁ@ed’\ﬂfcl r?ﬁﬁ'ﬁio Qn%’égr%g%on z?t -43°C (dry

ive et hg (hydroxymet hyl ) - pi pe idi ne-
lceflsoprmyl Thestsagtion théfeb)f’@ﬂ s@megraeefrs u hnderldrgdm-'fo(' 30@nin and

- then queﬂ\Aljﬂbéd v&@m]aairaf,id q&éon.{sti{z'g‘&@ (56 'fQL)z éggr té}g ’r?]acnalz mligz éz'Lwas gradually
warmed qqgooxmqympgramre,( i§ was exfractad Wh (etherZJH)Q mL. 6 3).( The ddMbined ether

e 1o E S A o AP 4 b o
(200 mL (“a’d) ‘}I‘ledﬂh‘(-‘m rl\égﬁi@alﬁl(elvmd—l)md ndrcehtrate@IbiRiANGR cily kB groduct, 7-oxa-

eor AT B LIRS 8 il Jec St e s
punﬁcatx():]_ 5 Semfemeesdmizbd Pt; d.,uaﬂmt@,xll Medtehydrond.eft. avd4! 2R aAB8H.4388.

d | ut f 2°4
v, 8 PR, EURETH L B b Lo i
Krabbenindt, H.ih HiAdl Chamesbane76,(%) 1093-1085 NeRuhew. f ffied I8 R

(of0) solution of 1.0 equivalents
Vmcenzngfjﬂi,ﬁ%ﬂ ‘Y%gggi %16§§T7)()2p| peri di ne-1-carboxyl ate
[00155] ms stiffed sol&aoﬁ omﬁidle plr&mit ¢Mxﬁr&8§eﬁ${9@ O]@é& ST‘e}\e-z"@ébaldehyde _

utes after 1t1on

d d
(©2 .ol TO3H Bk B mE) vosaderhi €s-C(P LB eyt eaorme
temperatréd andér eﬁgox@ Zhe MRk tlrd WadlitaREPHA Wﬁﬁﬂ@é&?&ﬂﬂbﬂ nﬁ@ga}atus for 4 hrs

added dropwi se and the reaction war

at room t‘f@ﬁ’ﬁé?%? B‘P‘éef 3Prpsi PEMP%W wifierthe rPlds@taéyst m@e memoved by filtration
through al @EIRE bad, Uhé Celite @amasheh %gh lgf_f: F%Sré] R 388 ‘E g¥fracts

sodi um bi carbonate (500 ni re Separa
were conggdratdaindgy yeenuan $0a<3r9¢le %ﬂcpémwbb[adckaheptmene-z-carbaldehyde (C3)

T, ani c.layers
as a pale g\gﬁgfl’ Q\f/lva O\gﬁiech% L&gé)'gn {Hz%xext %g%al?‘ﬁfﬁp rt{hg i %%%ca§§81 um
Preparation D; Synthgsis of ethyl 4gormmylpiparidinsat-carhorylater i ne, t hen

dried (NagSO4) and filtered. The filtrate was

concentrgm\ed in vacuo to ord 13. 84°gC¥t hyl o
OH OH  pmso, TEA
HN \/o\n/ ~_-O._N "
b .

TEA, CH4Cl, it CH,Cl,

0

D1 D2 D3
[00156] 1.0 equivalent 4-piperidinemethanol (D1) (10.00 g, 86.8 mmol) was dissolved in

dichloromethane (350 mL), cooled in an ice-H,0O bath and treated dropwise with a solution of
1.05 equivalents ethyl chloroformate (9-89 g, 91.1 mmol) in dichloromethane (50 mL), followed
by the dropwise addition of a solution of 1.0 equivalents triethylamine (8.78 g) in
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4-fornyl pi peridine-1-carboxylate (D3) as a viscous
amber oil. tH NWR (400 MHz, CDC13) 6 9.64 (s, | H,
wa@ 2001670 J = 7.2 Hz, 2H), 4.00 (br m 2H), 2.BJr/{83007/004745
2H), 2.40 (m 1 H), 1.87 (br m 2_H), 1.54 (m 2_H),
1.23 (t, J = 7.0 Hz, 3H). Preparation E Synthesis of
et hyl 4-fornyl -4-net hyl pi peridi ne-I|-carboxyl ate (E6)
H O Pd/CN N LDA M1 LAH N NH4ACO2H THE Et her MeOH

dichloro-;rﬂhc_l_?%géxgl})\é O'E%E A}E%CW%S 81rr?d at 02%? Zgé{lgorg%ﬁnﬁt TR

temperatqigdoiHl 0 @in.0TheeaBdon 002 9dtteBiwitlogichlpydraathage (330IALY4nd washed

s 5 T8 s, T By B s

and filterad.; TR fiRBaterwas poriceixtretq:d)m Wasud' foafive aﬂglmi(@@okﬁﬂethfﬂ)-plpendme-
n was stlrriedb m nufes at -78
carbon ST R A5 B B T A0 itmoll 54,15 o
K] )y 2
m, 2H), zmn)tq,J wlgﬁgf%uz:r?); r?;d4£§101\é96i4 H}hgﬂgo {44 I(tht 14 géstﬂgeﬂ{d} 9.07 (s,

1H), 1. 7%@“,-2?@ E6B M, 38D, k3 (A cr 7-3dbmBHhahe2 (m, 3d);nx = 1 36.12id [10-99%
CH;CN g’fH&Ent oveP 5 nfifls Withes 1 HOFLS - (aﬁg Tﬁgéllé{l M’lﬁ% %&%y CoH7NO; =

war med t o room t enper at ur e r 00Mm
188.1; Foundhbi®%Q-ure for 1 hr. Water (100 ni) was then added to

[00157] ANRIERA 1°i‘ecgﬁl/£1 M@%xai;){ chibas f§99 E;%éo g;;éﬁ} FigfiSromethane

wer e separ at t he ueous ayer
(150 mLthﬁhC@ﬂ@t@ apprz)mmsalyrga °(Thued treatba‘i depwiseq anider igygss with a

ciuion 4018 SRRl e L8, SRS Epgrmmetn

(50 mL). al winutesTdfeer plmﬂahmow\zazas amabgete @abhifiopwrd .0 vAl&@e ethyl 4- .

o PR <A SR B0 4 Sk M o
was addedrdaopveist. 30 tiimte3ferihdaditith ﬂs)as cofﬂpN?tR o BRI B53.0 equivalents
tﬁethylan%%% %5’% gg g79_é§ r@q%%lﬂr@s:gfpr((rﬁ?thm (SOangwgs QQde@,ﬁrz%pq)s% and the
reaction Warfifed td rdéin témpérature.1 The rdactiod was tifred s rodh) tembetdfureSor 1 hr,
then quencll_ll)ed with saturated sodium bicarbonate (500 mL). The layers were separated and the
aqueous layer extracted once with dichloromethane (200 mL). The pooled organic layers were
washed with H,0 (3 x 100 mL), saturated sodium bicarbonate (1 x 100 mL) and saturated brine,
then dried (Na280,) and filtered. The filtrate was concentrated in vacuo to afford 13.84 g ethyl
4-formylpiperidine-1-carboxylate (D3) as a viscous amber oil. 'H-NMR (400 MHz, CDCl) &
9.64 (s, 1H), 4.10 (q, ] = 7.2 Hz, 2H), 4.00 (br m, 2H), 2.97 (m, 2H), 2.40 (m, 1H), 1.87 (br m,
2H), 1.54 (m, 2H), 1.23 (t, J = 7.0 Hz, 3H).

Preparation E: Synthesis of ethyl 4- -formyl-4-methylpiperidine-1-carboxylate (E6)

| | : | Pd/C
LDA, Mel H NH4COsH
ther MeOH
OH
OH

E E2 E3 - E4

4=
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[ 001591 1-Benzyl - 4- et hyl pi peri di ne-4-car boxyl ate (E2)
(5.0 g; 19.15 mmol) was dissolved in Et20 (50 nL) and
w@omhaaét® O C. LiAIH4A (1.0 g; 26.3 mmol) was BECDUE3007/004745

added portion-wise to the solution. After the

addi ti on was conplete, the solution was slowy warned
to room tenperature and stirred for 1 hr. The
solution was then cooled to 0 C and slowly quenched
with 1N NaCH (6 an T resultant whigt € _precipitates
were filteped and was edvvl Et OAc (10 m.). The

conbi ned gﬂ[gam«gl ay wer e _concentr at under
reduced pro |de_ts_ﬁa_pr.odu t (E3) as an
oil, i eR"WEs used out further purwfication.
LC/l\/Srﬂz Ml 220. 0, tention time Y~gA\ninutes;
(10-99% CH3CN- H20 gr ent with 0.03% TRA, 5 min). 'H
NVR (400 MHz, CDC13)_S 7.25-7.16 (m 5H), 3. 46 (s,

oH), 3.30 (d, J= 3.9 Tz, 2H), 2.51-2.46%m

[00158] 6}35&) %p)égmsrm (3%1@:@%%%% %Tﬁgl (M o Was élssoqvved m5r1§1£”(60 mL) and

cooled to(78 Ben igntylzhtmm@l fpl\/per hakianeyB.§9 s LRMahmoEI).1 €3, 926 the

and . NH4
added andt s MR MAEATE05 ) Rl alf 751560 AP bR IR P GRine 4-
carboxylate(E1) (5.2 2g.)21m81 I’lﬁd‘q )addsadls@cnded METBY $4EmLYasd fahweome LDA
. ofi trogen .and then eac:|on
sotution . 18'oC b g A8 St U Bt JFLLelB DG ipBFEE P mL
21.22 mntd1en05 iel 1) eves ddidit. oTighscufGd wak sloﬂﬁvm&pg)yol)% erature and
PCT/ US2007/ 0047331rr gs The sol vent was reno
t m&

stirred at foGam femperafute foy i0QemLy) was theniadded tpthe aeacﬂon followed
by EtOAC{50 LS The talyers vadre Repahieahal t@ﬁu@b% wJMtfa'b%ewuh EtOAc

( as a mxture with
(2 x50 “ﬁéegﬂlﬁ ﬂ%é“eéé%walg? byem versuined gven N 5w iﬁﬂqetezdt mConcentrated

der redu&éd\BreSute {JMriord '
sneerte 10&%[5% CH3CN- Hzél@?lg’guuw@\?ﬁ %98’;10%?%6%&’;&%%9 Rj2yuggtly pure

and used NMhOPM@'EﬁhRH—E“ﬂ@BQSEB L/MS mz (M + 1 p342.0, RQetiondtiing iy78 minutes;
(10-99% e!r%cn\?H?é céacﬁght(vmh 8ldses ?ngghx{{ﬂ NmR)a0d visz, eBdis) 5 7.24-

7.14 (m, IzD, ,b:—p7e1r HGI» AH),- 3y44<) fre RN BO-REY) (nf, 2H), B.08:2.02 (m, 4H), 1.47-
tuy- I and NH4ACO2H) was

1.40 (m, %%gr}end(egfi n %é?ﬂ@(ﬁi})glal(f@h%%N (5 nL; 37.2 mol) was

[00159] 1-Benzvctuwttybpipenidide-dgarbiveylghe (B2 @ gAN1 5 hﬁﬁbly)ﬁvas dlssolved in

=10 5 g bR BT 4 oo s Bty g B v

the solutlamdAtﬁleethea@ddrts)nmasecmn;piateaﬂfe@oluﬁm mm&d@ wardedrto W6Sm

temperattﬁétaxé(?gtti%c% Lor &:}u'gg%g\(;gfut an ertl ?gql%:(g I"oeéi Q(ef gﬁg s?ovqu quenched with
IN NaOH Cﬁnmé.m Tht ecsultatterhilnd plecipitates ﬂﬂrera'ﬁﬁeﬂﬂ(hﬂﬂ GHasBEY MASFHOAC (100

). SR s o S S reb epf h

product (EB)‘IB anloiB %mmwheﬁsed(&ﬂh&ﬂ%@f&@&ﬂﬂ%gn&f aﬁCﬁ\VIS rHthl\VIH 220.0,
3%6TFA 5 &é H§{ 400 d6) 6

retention ?a‘n (g m;mfeq_‘gi Py 6B -Hef@ grq}hentfgtfgo 03%7 B, 5 2}151) 'HNMR

(400 MHB @2(:(35 5 72;&7 18. éi)&ll sﬁt), 3 46 6%, 251()23 B8 (d, |ﬁ)= 3 93H} 12542)0'? 1519546 (m,

2H), 2. 262:;1520 (o, ag),(ltSZ 595 s D), B3H-1.25 6n :5%) 0:&:4)(s AD162] To

[00160] @- w&rﬂ%ﬁﬁégwglp%ﬁ{rpﬂlﬁin?éﬁ%@ﬁ%ﬁg@o@% %%@%P&%}s AWotved in

MeOH (%@L{w EH@@zHig;Z@ 2l d8 Oreaobdvas addeDVBA'G 01039 bmelght wet;

55p) wa&@ne%gddd c? hﬁ-gg eﬁxo‘k'yg gﬁ’ﬁie 1t P 1|trrorg§r§j a& then wn% hy({rogen The

m nut es an treate
reaction was stirred at room temperature overnight ( 18 hrs) and then filtered through a pad of
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(hydr oxymet hyl ) - 4- net hyl pi peri di ne- 1- car boxyl ate (E5)

(1.7 g; 8.44 mmol, dissolved in 10 nL of DCM. The
waetoatpwmn was stirred for 30 mn at -78 C and PEELS2007/004745

treated with Et3N (3.53 nL; 25.32 mmmol ). The sol ution

was stirred at -78 C for 20 min and then slowy warned

to room tenperature and stirred at roomtenperature

for an additional 2 hrs. The solution was then

Celite. Tﬂé %‘i’@xﬁ \)M(stxlgm%@gx?‘ Eﬁ&%q}(l ﬁgb’f Sl W 629 sgb g:ﬂge{t gv%slaymgc re of the

ayers
amino alcehglamd:N HaSZ@rszvéZélewalxh:epi'odmt I(EWY (m g(a5 @ nhiljure wlﬂﬁdH4COOH) was

ered tra upder reduced
st in @485 DE SRl b PR, LRORROMERTEN D, b e 0.3
min; (10- s\g&s QH ON-Mi D gmmem‘t sith O3 PUFFA | Sadin)orH NMWOUMHZ CDCl3) &'

5175, 26450 298 G LSOO B, BT S 5 ks o, 05

(s,3H). MMz, CDCL3) S 9.40 (s, 1H), 4.06 (q, J = 7.1 Hz, 2H),
[00161)] é:-rgggq&g}i’geri]_ﬂiﬁ-%l?l@tg’ethgaé (Il_ilg) (._Zzi ) mlgtuqé pﬁthe\;]pm;p}g- glpggqj and
NH,CO du ﬂ&dﬁ chréh

4 Zga% xspeddedin mIZﬁ)EteIJ«I (4%l F7. Qn{xﬂv\%) %)2%717 O%Jg%fonowed
by the drairjsgesigiiaronleind oh @@amatq(éroSFm syhummeal; 8.4 Joerisyi1 hr at

room temﬁex?.\l?ﬁ% Eggg@l @7’09@%}"92@/ ARicq ahfl %ﬁe Qggs, v%%[ E%arzi._tgcll Pl 5 aqueous

layer wasjextragigd WFFbeQM (20 (rmm@ i @r@bméd. oBAniniaydrs e dned over
I
NaySOq4, ﬁil'té’é@ o%flgﬁgﬁdﬁsf%d IQ'Q% Q:K%Ee g"h pfgﬁlgq mt:tal li in analytlcally

pure oil (E@)aanﬂ yaed|Withoph élrﬂ@aptmﬁvatlwmi@\/ﬂ\ﬂ&mﬂ (M&ésﬂm .2 pteten@iomMtime
189 mind 016 300 SR Ol M TS50, L1 Y4 R 260 e,
DMSO-de)ritb 05 K@dlre @d He.cX$), B66t(dt, prr=ew3 641716z, QHPIB 32 (s, 2H), 3.11 (t, J =

52 1, 1G5 POV 25 BSTB! Gy g COROI Y35 L BKGH 1, 110 -

7.1 Hz, 3H),,0. 931(—:sn3blt)ncent rated under r educed pressure (at 55 C)
0 vide t rud es-' | tropi none (F2) as
001621 G TR Spind bp¥ih itk os acded mbMGOBE anicpralhhioride (0,88
mL; 10.13 enngist The saledoh mmcoaeett@mg ¢ bid $reatbd GA Wh%ﬁlvfs*a?gpw mL; 16.88
rft as a white ystalline solid. 'HN
mmol). TheREHHorVassrmrg o o G W 2 menutes anditpen trppied wiDEYLA-
(hydroxyﬁb&:,yl)%—*ﬁ%tﬁﬁplpénfhnﬁﬁl Zarngylgt'é')(EsfsEp? g( gdq ol II?SSJ'IVﬁgl/ Im 10 mL

4,23 }ﬁnDés- met

of DCM).t Blsﬂlaltll@n (VT—&Z)SU{TSd %@ Iﬁ) mm_at5-§ 8 nﬁsmnyl thggtreajepckw@hﬁﬂ\l (h53 mL;
Cliee h |

25.32 mn@ﬂj@i £o59t1<§'ﬂ—\)va§&ﬁ‘réd' &g?@ dmcﬁxt 10 Eﬁéﬁ% tfx%ﬁ g)r“?r& %@Eg $o room

temperatué s%e%op%gpg@@gg feny @padmg@na(l &hos. hEhersadution was then

treated witle 86tita®dt) aquedBENLATH, (50 %L? ?ﬁﬁte@ 3!'1&“ HeRq mi la%\ﬁecge layers

to stir at roomterrperatur mn an
were sepaggtpdedtie ﬁrga,mqﬁam web wistied With bitin<X3DGAR), dﬁed owegumsa,, filtered,

and conceﬁ’m&% ‘Y@%& C onc eh t rat eép %ff&@rﬂa% Eg))éluf: ‘%@%3 Pﬁé’é g’r ‘65’&&“’35 used
without ﬁ{rp@}' purificatign. (LGOS m/z (M+1) 200 0, retention time 2.23 minutes; (10-99%
CH;3;CN-H,0 gradient with 0.03% TFA, 5 min). 'H NMR (400 MHz, CDCl3) 6 9.40 (s, 1H),
4.06 (¢, /="7.1 Hz, 2H), 3.66 (dt, J = 13.6, 4.7 Hz, 2H), 3.09 (dd, J = 10.1, 3.5 Hz, 1H), 3.06
(dd, J=10.2,3.4 Hz, 1H), 1.86 (dt, /= 13.6, 4.4 Hz, 2H) 1.42-1.30 (m, 2H), 1.19 (t, /= 7.1 Hz,
3H), 1.02 (s, 3H).

H
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MHz, CDC13) S 1.71 '(dd, J= 15.0, 7.2 Hz, 2H), 2.12

(m 2H), 2.38 (d, J= 15.9 Hz, 2H), 2.67 (m 2H), 4.62
W@ 2007266670 5. 22 (s, 2H), 7.38 (m 5H). Prepar atPONUR007/004745

Synt hesis of 5-chloro-3-nmethyl-1,2,4-thi adi azole (&)

NHHCI Cl2 C NH2 NS S=CS- A+S1 )-a a4 d

CH2CI 2, NaOH N O & [001641 Dry chlorine gas was

bubbl ed into CS2 (1000 ni, containing about 1 0 g of

Preparation’F: aratlde vapo atthgg 3f gexfx%fé 4?o§(§):fg8§£éne\7va Sca?oog%fa%%ﬁga y distilled

to give perchl ormne hyl mer capt an (GI) (bp 144,145
Clatm ,LSOO g, CJ,d%f\lSC— NI\/B (300 CDC13),,8 96. 69

(1 O K-47 WD 2007/100670 o200 Ehazas 4 165]
To a r eo0fle®Ar chl oro | mmreappem (G 0 g,
yd

323 mmo and acet am di ne rochloride (30.6lg, 323
nmol ) in dichl oromet hane(208 n.) was added dro‘vai se a
soI utid? of NaOH (64.8 g i ®2water (200 nlL) atf35 C.
resulting mxture was stirred at -5 Cfor 30 mn
{00163] Ta‘iﬁ’@lf{oﬁé KF B qlgv%a Te84vammnal} was digsnlvehisdPEE66 mINhmd treated drop-

wi t h

wise withOf SOl AU LorREmBRRRCE L1 AT Lo Pt P 5549 35 ° 18 Fenction
was allowedip stieat ropyetieinperaiyre oy ernight anduasiy ehbmdlldte&\MthrEtéﬁ @00mL) and
filtered. 'is(]gﬁzéiltﬁ?gwgg E&?CGS&Q&& anZ-It?] er%crluceeg d)gésesb%e (ﬂrg\{lfiF ﬁbeocra!ﬂ%rél?loroethyl

vent resi
carbamate. ¢ fluis edmpoesd was takengn MeGH o:mwm(m Andretitiyd aflrodmitemperature for 1

b, then obfoRfAAdlsBel EhodbRedndrat 95 86) Whioyidt dopdpiaidad: o,

methyltropiino8y (F Plessi the #1Cl salt, a tan solid. The crude material was recrystalhzed from
Z.Ol er

acstonitrifg th 3Ty Mherproanct yh e qoy el SOl 4 NMRA 49 MBL, DMSO-
d6) 3 1.79 Q18611510 GO mmnm)ez 09 (] 1iey, lzdlm('d4J9ﬂF6 ek, sah ts 624%&218J— 17.1,

4.3 Hz, 2ff) AR A g)e?rél%wl ppinae ?llagﬁ E(tks,l H.§xamymol) was

dissolved (id O35l (53GnDyahd treatwezltmvéhwl%hwﬁéf&?ﬁ@%ee@ J0mE e§ '1% 29.98
.5 hours _and then concentrated to dryness.
mmol) D]{P%

S ks 1diZSsB 1% mmob: wscadded drapyvise (QhOthB@mC reaction).
The resulMﬂ§ Bl%ﬂr YlhtforVaas 511((\3&1 f8sti¥ aBlooft]! ggi f’ép 3GH1n.i1ﬁd was

over, Na2SO4, and concentr at ryness
Subseq“eﬁ“@é‘ih&tf@ W 1Qm).<EHGled The ergasicinhase wag aghed with 1 N HCI (2 »

100 mL), hné@ bﬁf}mxbé Lnd cénééa’t\%é? g{o@é’&k%%%%rgg@gfg%” lﬁﬁ'ﬁh{ (400
Mz, CDE1 3071 §dh) 2 25,007 Pit1s, 2EDG2.32 oz 2008 394 (G JA41£.9 LR, 2.67

(m, 2H), 4.62 (s, 2H), 5.22 (s, 2H), 7.38 (m, 5H).
Preparation G:  Synthesis of 5-chloro-3-methyl-1,2,4-thiadiazole (G2)

NH

HCI
Cl, ?l . NH» N _-S
S=C==5§ ol o - /L />—CI
. ¢ C  CH,Cl, NaOH N
G1 G2

[00164] Dry chlorine gas was bubbled into CS, (1000 mL, containing about 1.0 g of iodine) at
5 °C for 48 hrs. The excess CS; was evaporated and the residue was fractionally distilled to give

perchloromethyl mercaptan (G1) (bp 144-145 °C/1atm, 300 g, 10%). '>C-NMR (300 MHz,
CDCl;) 8 96.69 (1 C).
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Preparation |: Synthesis of _ o
1-(3-ethyl-1,2,4-thiadi azol -5-yl) pi peridi n-4-one (12)
W0 2@7/@06NH. HCI 117~ CL -NO--O N EtOH, TEA N 1RCT/ES2007/004745

00167] _ o
[1-(3- ethyl -1, 2, 4-thi adi azol - 5-y1) pi peri di n-4-one (12)
was made in a manner analogous to that found in
Preparation B. 'H NWMR (400 MHz, CDC13) 6 3.95 (t, J—

[00165] Q‘o“a Hlxtm‘k cl'f)percaﬂgx%n{é(ﬁhyl njerc%at%l tﬁl) (%Q&Q 32%@61\8,@8 ahd acetarmdme
hydrochlgggq,(%@ 8782 QBBEO@@hWﬂdlﬁand@@ibm[aMeﬂmdded dropW1se a solution
of Nao%glg %{H‘?’%&g (%‘%Flé«i al Cé 'ﬁé héﬁgég%‘?lxﬁg aNstlgid 3‘2-5 °C for 30

min and flgn g wes te Maomde to@maembératiraz Theofgaic 1906 WRARphted and the
Preparation A after

aqueous gﬁ{ya%{'arsa 7 ?Jggt%? %ﬂ‘i%&}l@r?mi %?%3'0an><,% WWed organic layers
were wabed¥@}h Gar 45 (nSL x 2) bfid brif¥ @OBIAL), AfefoveyREIRS), Sn@fhe solvent

1 R4 LR adi azol ARip peri di n-4-one (K2) ~NH. HC
was reméVe 'l%g wﬁygw and?élﬁ % edpresyps ty gt -khloro-3-methyl-1,2,4-
thiadiazdl@(IHAbp TOCL, /8,86 MphATE 820l 35). yiﬁmmw@db ‘Mﬁé Oéﬁd3'§%)2 59 (s,

was made in a manner anal ogous to that foun
3. proparation B. ' HNVR (300 M, CDCI3) S 8.00 (s, 1

Preparatibih H: 3S @ithésdis of F(ﬂ—n&t@rl 4 'ﬂl)thladgafzgiSS-(ﬁ)pl};en_dm— rl_elZ(H2)

4H) . "Preparation L: nthesis o

g, G46—mel)—Rr—-aeetic aci
for two daﬁoﬁ,tTé)’/? C. The s

5-chl oro- 2, 3-di net hyypynazi ne (L3) 0 30% H202 POC[ g
AcOH NN N Cl QF@MH@& A mixture of
h}/l pyrazi ne (25 g, O. ZE 30
Ay e
irr venty
undergz

[00166] To a mixture of piperidin-4-one HCI salt (4.08 g, 30 mmol) and Et;N (20 mL, 78.6
mmol) in EtOH (50 mL) was added 5-chloro-3-methyl-1,2,4-thiadiazole (G2) (4.05 g, 30 mmol).
The mixture was heated to reflux for 1.5 hours and then concentrated to dryness. The residue
was dissolved in EtOAc. The solution was washed with water (30 mL % 3) and brine (30 mL),
dried over Na,SQy, and concentrated to dryness. The residue was recrystalled from ether to give
1-(3-methyl-1,2,4-thiadiazol-5-yl)piperidin-4-one (H2) (510 mg, 8.6%). 'H-NMR (300 MHz,
CDCl3) 8 3.86 (t,J = 6.3 Hz, 4 H), 2.62 (t,J= 6.3, Hz, 4 H), 2.44 (s, 3H).

Preparation I: Synthesis of 1-(3-ethyl-1,2,4-thiadiazol-5-yl)piperidin-4-one (12)

S o=<:>NH.HC| '
N~ > ’ : N~
\)\N/ EtOH, TEA \/l\N/ :

1" : 12

[00167]) 1-(3-ethyl-1,2,4-thiadiazol-5-yl)piperidin-4-one (12) was made in a manner analogous
to that found in Preparation B. 'H NMR (400 MHz, CDCl3) § 3.95 (t, J= 6.4 Hz, 4 H), 2.84 (q,
J=17.6 Hz, 2 H), 2.68 (t, J= 6.4, Hz, 4 H), 1.36 (t,J=17.6 Hz, 3H).
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vacuum Water was added and the m xture evapor at ed

again. The residue was basified with aqueous K2C03
wana7aatsract ed with Et QAc. The organi ¢ phases MeT/ES2007/004745

dried over Na2SO4 and concentrated. The resulting

solid conbined fromtwo batches was recrystallized

from cycl ohexane to give 2, 3-di net hyl pyrazi ne 1-oxide

(L2) (27 g). "HNWR (CDO 3, 300 MHz) S 8.18 (d, J= 3.9

Preparathlkk I IS(EDhes@ 093[%18’:{9 éft%i.a@?arzr%{eﬁ@)’- psr ggi E]Z’ 1?0;? de

(L2) (25 g, 0.2 nol) \Aii di ssolved in POCL3 (200 ni)

under cooling. The m xgure gradual ly heated to

reflux and tirredfor Nm,s. After cooli t he
reacti og-m was_poured onto ige, g@,@ldo pH 8
W th a saturat é KC]—| sol ut| on_under g and

extracted W'th CliaElcaBined organl & were dried
over I\IaZS% and concentrat ed. The residue \(\ﬁs purified
by col um ﬂ’ E./Et QAc 100: 1-60:1) to obtai*f 5-chl oro-

[00168] %%glo m’sz%) l{ué(;i/l gg%lle IgPZ (v{/_ USI’IZIQ %ﬁ%&ﬁ%@%@a@alo% tﬁ’/l-tkﬁt feund in
Preparatign Alafie dlsmua@lpn R4/ Bathi)) "NENVES(J00 MR, CBeh)5 8.45 (s, 1 H).

Pregaratiégflgz rzsn}mﬁ)%e sofit Q?%é'\{}“aggﬁz[igg w']s of . () "{?ggkébug& o

\-\- CH HO OH NI - crystalllze(S~ONvaash
W|th Et% neat , 0 C NH\HEI \ ~, Y ML MPa M2b MB
L Pd((]—i) Swer n B 200
O JI OéﬁJl M4 M6 Mo I\/I7 [ Ol%Z'I i e of

i taconi & aci d (6. 5 "BJEt'ﬁml) and
S-(-)-a’het hyl benzyl ani ne (ML) (6. 05 g,z 50 mol ) was

[00169] h-@a,tz@dthaddlah@ils@li@pémhmané‘ @ézaﬁaléfrﬁadéiﬁ%%&%@r aﬁ&ggous to that

t hanol he resultin
found in 93@8Pp&t éBNMRf(?@Q P/Hﬂ%&DCtshé B4 (sl WAs3 92 éatv/etid.5 Hz, 4H),
2.65 (¢, J\Ahtgl-ﬁtbﬁﬁ]m (75 L) and warned using a steam bath
until_ 40 nL solvent renmained. After cooling to room
Preparation ko syyathesis of Srehlerst2.3-dimsthylpyrarined.land dried to
afford (S)-5-o0x0-1-((S)-1- -
phenyl et hyl ) pyrrolidi ne- 3- car%oxyl ic acid (M3) as a

stal bbo;gﬁ(solld (300 MHz, 6) 6
HE:E;T °7.23-7.36] (m]5 HPOCE, 21 (q .9

m

3. 43}@%8 (m 11 3.19 ( ~ci
2.41-5,58 (m 2 H, 143 (d 2 6.9 Hz, 3H). .M001731
(S)- 5-'0 0-1- ((S)- 1- phenyl et hv@ ) pyrrol i di ne- 3- catoxyl i

[00170] & rﬁﬁhﬁe 6%)(31%&&%@1?”%%@3&%(zlg"?x?)hztgrx%a@esgMmz 4g 046

mol) in aqgélg ch}ﬁelé@L) was stirred for two days at 35 °C. The solvent was removed under

vacuum. Water was added and the mixture evaporated again. The residue was basified with

aqueous K,CO; and extracted with EtOAc. The organic phases were dried over NaySO4 and

concentrated. The resulting solid combined from two batches was recrystallized from
cyclohexane to give 2,3-dimethylpyrazine 1-oxide (L2) (27 g). ‘HNMR (CDCl3, 300 MHz) &
8.18 (d, /=3.9 Hz, 1 H), 8.02 (d, J=4.2 Hz, 1 H), 2.58 (s, 3 H), 2.48 (s, 3H).

[00171] 2,3-Dimethyl-pyrazine 1-oxide (L2) (25 8, 0.2 mol) was dissolved in POCI; (200 mL)
under cooling. The mixture was gradually heated to reflux and stirred for 2 hrs. After cooling,
the reaction mixture was poured onto ice, basified to pH 8 with a saturated KOH solution under
cooling and extracted with EtOAc. The combined organics were dried over Na,SO, and

concentrated. The residue was purified by column (P.E./EtOAc 100:1-60: 1) to obtain 5-chloro-
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under reduced pressure. The residue was basified with

saturated aqueous NaHCO3 to pH 8. The aqueous phase
wo®7asteract ed with ethyl acetate (50 ni x 3).PdTES2007/004745

conbi ned organics were washed with brine, dried over

Na2SO4 and evaporated under reduced pressure to give

(S) - net hyl

5-0x0-1-((S)-1-phenyl et hyl ) pyrrolidi ne-3-carboxyl ate

2,3- dnmeﬁhwyrsooé )‘“’awg)d(@@e%ﬁowg})ﬁ%g&ka ey (f dﬂ‘l}MS (ESD)

m/e(M+I7Uzl43z21m 3.72 (s, 3 H, 3.51-3.56 (m |

Pfegaratlgg 8& 3 e 1%{ éﬁ?% bu.')l‘gg% %g%xgggg%qléw'%}-cgkﬁxﬂ%tf (é\714)

0. 526 rml) in dried C(\\E (400 nL)Qwas added dropwi se aqQ
sol utjf on of S) met hy ¥ N

OH N on
,,,, NH 5- BR0- 832@ et hyl) pyfral i di ngzgdpgar boxyl z%t'(‘g’\\)
(M8 ( O s8] O 2 Nl ) in yd THEV(aSIOWIMﬂE)OI-at
The m Xturg Was hg d refl ayerni ght. The
r eacPPOA% % xt ur e \;t;@ol ed t (J and treated vvlth
water (20 nlL) and aqueous NaOH (10% 20 ni). -50 WO
M1 2007/ 100670 PCT/ US200m28®04745 Themgd urry fornmed was  Ms

filtered off and washed with THF. The conbi ned
filtra gs evaporated to give conpound
)

((S)-1= 1- phenyl etsrydy pyrrol i di n- 3- ySamet hanol (S) ;=0
( i ch . us direcg g th Xt step.
Meor_ 1 B et L ! ddnyls8 @ Swern

N
) pyBeeeR i di ng le(mst hanol o)\o/‘<
and (Boc)20 (89.4 g, 0.292

HCl ((S)\\»Lk},gz) -1 - phenyl-
(M) ( g, 0.194
nmol) in t hanol (300 was added Pd(OH)2/C (5 g).

The reMfitant ni xtureMRas heated to 586C at 50 psi M7
[00172] Anﬂﬁdtuzlé%faﬁdoﬁb Iaélaqé 5%/ %b%&'at) A& Qgth@ﬁlgib%nﬁ}l%%e (M1) (6.05

rrperature was filtered an

& 50 mgg %%/%fﬁ&da%teléouﬁdeﬂ by deretihrsp ldnan aogling, methenal (25 mL) was

added and(l gféE&?lg{i\g%ESigd %fgwc'téd @d?lgan%ﬁ' i}ﬂiﬁ QRELRHARM ethanol (75

mL) and warmpedipging ﬁ’fﬂ%‘m bhail I‘ll‘lbl F 40 mal- ISGIG'amtmmirmﬁe AN coolitg to room

temperatLNM%h@%glg}d Mz csll%gi%d &e}l :g‘)afﬁoéé gg)(g]oﬁ% ’(j%s)_ .29-3.52

phenyletl'gyerrolldg@-f(mrbmxﬂjc acld @131 ag @ whitie ctysthllind seifl. ('$1 N8R (300

vits, oo ARSI, F5a0b Lot G £18L EVE b95L 301 B s

1 H), 3.158} 1% (o2 B, mms((nza}asp 1913 @, 26%. mz) 3HR CH2C12 (50

o0r731 B st LR IR ot o0 S P 2 oty
was treatédhyith SH@HIYC) @Poib) 1 Mi)rfer 3 he a8 tCHOBH 1M aSrethoved

under redfifed piERRt M e g bas st T rsSipi ol agbeoo NS Gacdo PH 5. The

aqueous phase Wias ektractéd hzlith&lth}fl laaétatet(SU}ﬁﬂL &t The %B%Nlr{ea%r arflcs were
C. .The resultant m xture

a
washed Wmé‘zb%"rwﬁé‘)ad Ve 1%%2?4?8 &?PAWFQ ugder redyer gessire tg giiyes(S)-methyl
5-0x0-1-((8)8 14pheh ety )pSrroRdingd - ¢a%&<ﬁ@e& ke aehidd %@ WRed Mﬁ&%@fin the next

ani c ayer was separate

step. ‘Hﬁ&ﬁ'%g?@? &H%‘S@gg /i2%6d7- 80 ém. &¥BpsA8ed Td-Zileel H), 3.72 (s, 3 H),

3.51-3. 56(%I1d71;ét3 c%:lsczh T r@yml‘z\tg% gaﬁ QQ&)U '1’”33‘“(8 fﬁﬂ%t.?%a’ﬁli)/

(00174) £ p§ P ShHRASlpRIOS LiAH 20 £. & m@r@x mtd@e@mm g WRWEEBBIS! dropwise
o a solutlori’mszdﬂ%éthgas ogo-ﬁ%(é)d}_l)pﬂelyﬁgtéyg'ﬁyla&l (H))e- 3%?] xg(lag@ (]%l{% ggo g, 0.202

mol) in dl(l?é THRYS0 mLpat 0°CL 8Tl emmiuts) wasme.%ecxm reButPvernight. The reaction
mixture \&Pd's%ﬁf ttb %d“?nd?&ttgﬁﬁﬁ afte );5?) rriﬂg)ratndbaqhgous NaOH (10%, 20 mL).

pyrro car
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[00177] (R)-tert-butyl

3-fornyl pyrrolidine-1-carboxylate was synthesized in a
woranngeos7@nal ogous to that of (S)-tert-butyl PCT/US2007/004745

3-fornyl pyrrolidine-I-carboxyl ate above by using the

R-(+)- a-nmethyl benzylam ne chiral auxiliary.

I nternmedi ates are characterized bel ow. [001781

(R)-5-0x0-1-((R) - 1- phenyl et hyl ) pyrrol i di ne- 3-car boxyl i

The slurrg feYenh e wafﬁzdl\hy@d Q)@pfgld%%id ?}@%ﬁﬁ) Lﬁlg ]cég%lrge*a@l‘?rate wztsl) évaporated

to give cq;npp;mg €3)- (1{{8)11 ppenylahﬂa)}&olﬂn(-a}ylméﬂman& (W) 2whih (was used

4 , J =7.2 H, 3H. [00179] (R)-nethyl
irectly i tﬂé)nex% %?R) 1- phenyl et hyI Ypyrrolidine-3-carboxyl at e:

[00175] Te2vRHEEBOT (HHz ((SEDDRNyBHEPFrrélidm--31)ntetidnol BVM4Y (42.2 g,

0.194 mogoﬂndJ(gogﬁlj@o g,r@%z 1,115:17)95 w@%wigw}qy agqe%nﬁd(pai)z/c 5 2.

The resulﬂmt ﬁnﬂtulrlz wa8 hefted Ry SPEC af 300p5i Gnd YIS eBitiréd overnight then cooled to

0 51 WO 2007/ 100670
room temBesA{5e) CRHPHRH P Hyreidng the hlvatetysvaporated pder redced
pressure BUVE EhesidrGRBicEGrs Bkl 8 %oﬁ?nn Qﬂrog‘r% ap}{ BHOAC 5:1) to

ture enzyl anmi ne (01
sive (S - Qordpret ety WP G nce beasbox B0y, TENBER 60 M
CDCl3) 5&@6D- KZS@C@] (22115 3829@13 53 (R63 lH)' 3. 0*7[3 USRS Eﬁ?irz( @3,01 H), 1.94-
overnlggét The nlxture was t red,
r

1.98 (m, gk{é %ﬁ% 1f7q {qaa% él)sv\}a_§5 tofl ated and dissol ved into
[00176] tb ﬁ@bﬁﬁl@ﬁﬂf@@?l c%ﬁ@@ 257 .!Fﬁégmw;)ggiﬁuzet(ﬂé\gsdy&ﬁjwas added

over Na2S concen rat ed.

dropwise g #p|tioaPTdyMSE) (13058 s @64 oyhy Bl CIR (50 il at Precid. dEhe mixture

was sture@)f@? oyl hréaf]‘thxs t(e?_gﬁﬁ\ﬁg% %‘iﬁ%&%&%@%&} %aé g 3( 02) ’( 123

(hydroxyme@xyl)@qrrol]dme?l Qaerlelate}(M6)41 HB g, 38 4ne]) i (HHgCliZ(SBﬁnL) was

added dr«{g;%flsezt.o 1t§e l{%a}cuﬁ:%éi. é'&?_ét 7g é') q-hf(%lfgfi c%tlrg.xeétt& rspxé)aar 1 hr at that
temperatisei Ety(29L ’Dg;@Z%dml)fwmddeﬂ aSSZSLP(D (’llheaﬁsﬂtang i RuPERhg warmed
to room taﬂéergt\%ﬁ anv\(,}a étz 1ire féoa% Chr%.t ?1'6? mAXQ‘})’e was p Lln'gcrl] lentg saturatednl_c%ueous
NaHCOs aind slza;ldeﬁz Hmﬁdjrgdxbxdlabaxt am@ﬁtpEra&&iZ)nTa(ﬁﬁecgsw@flw%hmba dried and
cvpora 45 15 B T e AR oS EiOAC 1
to give (Sg-merlt-tbdtoym%)rm@ﬁgﬂoﬁﬂm%l M&&B@;tcyﬂ@t%t(l\ngUt'%ILﬁMRz%M t 90@&&112) 5
was_extracted w
9-68 (d, Jg ﬁL’il a5 s eu 1 455 33301 3% (mn Fhed 41344 @neszmw 3.04
(m, 1 H),QhBL-I 1Bt beasiehed g(;l under reflux for 1 hr. After
» thetm turg basified with concentrated
reparang@'l %ﬁy thesis i g) gty\l,\,ptfﬂn@ﬂamrﬁgdlaﬁd -caghoxydeteed with
[00177) ((Rl)QBﬁW@-ﬂﬁﬁ@lpﬁMldﬁ%ﬂpbﬁ%gxﬂﬁ&a@&c%ng%rsﬁegnﬁ ?ﬁaa%%

concentrated to give a re ue

analogougfey t?ﬂ%%ia(\ﬁé'ﬂ%“ -Qutyd 3rfarpylpsmrpkidine Mhearbotiata abioveby dsing the R-(+)-

a-methyl benzylamine chiral auxillary. Intermediates are characterized below:
[00178] (R)-5‘oxo-l-((R)-1-phenylethyl)pyrrolidine-S-carboxylic acid: '"H NMR (300 MHz,
DMSO-ds) 6 12.6 (br s, 1 H), 7.25-7.36 (m, 5 H), 5.21 (q, J=7.2 Hz, 1 H), 3.43-3.51 (m, 1 H),
3.08-3.19 (m, 2 H), 2.48-2.58 (m, 2 H), 1.43 (d, J = 7.2 Hz, 3 H).
[00179] (R)-methyl 5-oxo-1—((R)-1-phenylethyl)pyfrolidine-3-carboxylate: 'H NMR (300
MHz, CDCls) 8 7.23-7.35 (m, 5 H), 5.47 (g, /= 7.2 Hz, 1 H), 3.70 (s, 3 H), 3.50-3.55 (m, 1 H),
3.02-3.20 (m, 2 H), 2.60-2.78 (m, 2 H), 1.51 (d, /= 7.2 Hz, 3 H).
Preparation O: Synthesis of 1-benzylazocan-5-one (03)
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from 18 batches was purified together by colum
(P.E./EtQAc 5:1) to give 1-benzyl azocan-5- one (03).

WO BOORIMRG(ICDC! 3, 400 MHz) 5 7.30-7.33 (m 2 H),PCT/US2007/004745
7.21-7.25 (m 3 H), 3.56 (s, 2 H, 2.55(t, J=26.0, 4
H, 2.24 (t, J=6.4 Hz, 4 H, 1.86-1.91 (m 4 H. -52
WO 2007/ 100670 PCT/ US2007/ 004745 Exanple 1: ethyl
4-(1' -acetyl-2',3" -di hydro-1'H spiro[ pi peridine-4,4"-q
uinpgl i ne] - 1- yl ) pi peri di ne- 1-car boxyl ate (Conpound No.

1) %g Nn BnCE‘B ¢ 1. HC/MeOH NHZOH HCI DI BALHH 2.0

Br Ho, geBFagHabt ta %g"/f}\l
1. CHSMUOWENRIBH( O&c) 4 _ BnC 2. é}g[%l
ACOH N N---( N--~ O O Conpound No. 11 | 0182]BnA
O xture of tert-butyl

02
[00180] ﬁxﬁl))s.?urg bff)%l’llzr;'{%%i%éribd?g%i]’g ¢ Yg' 1),%—6) p}gla%\?%gaﬁaaegl?y ester
(304.6 g, 2 5!6 hdl) wad KsCIO;r(RU5.8\ee 1. 56 rgbl) idinHydesls KteVD ¥ A MILF was refluxed
oveign g GG S ST B Lot pregucs L BV,
dlchloronﬁbtﬁeﬁﬁl waithi \nasdwyslﬁm w4RE dHell-ovEPNLIBG, 81 8O NEE The
added . E 262 nol )Eb)rAfter the suspensi on

3N
residue w\%%gugft'\? lp)éB(gl'ug}n %owp}pghﬁghy)@ tgrArerade dictisyl,4'0. 167
(benzylaziBédiyhaRRGadsiedod) onw B ‘P{tNI&/ﬁ@(@lﬁégP%@Wﬁ)e 8 M6 22 (m, 5 1),

rrlngfor hours at roomte ur e

4.03 (g, waJ§2pb‘b & At 3ielsva iRy 2. éﬁébféxf*&ﬁeBé’& (WJ[=F17®|—HE;I@H), 171 (br

s, 4 H) 1'Iihqt gr=gaQ|}qzl@Myrs were washed wth brine and dried
’ Na2SO4. The sol vent was evaporated under reduced
[00181] 159 a §§m€@;bplémg|sl}.gl'y made from potassium (1.28 g, 32.8 mmol) and t-BuOH (2.43

e, 32.8 mbiol ARAIRRA ESEE PRIk vl LA il 3CAH - one | ab.
(benzylazanel:dc;yl)(\il\llabﬁtagg:te (bg) (5 g, 14. 9 mmol) over S hrs in xylene (37.25 mL). The
mixture was stirred and heated at reflux for 1 hr. After being cooled, the reaction mixture was
neuturalized with 6N HCI (100 mL) and then.was extracted with 6N HCI (3 x 50 mL). The
combined écid solutions were filtered and the filtrate was heated under reflux for 1 hr. After
cooling, the mixture was basified with concentrated KOH solution to pH 10 with cooling and
extracted with dichloromethane. The combined organics were dried over NaSO4 and
concentrated to give a residue. Another 17 batches were done in parallel. The combined residue
from 18 batches was purified together by column (P.E./EtOAc 5:1) to give 1-benzylazocan-5-

- one (03). '"H NMR (CDCl;, 400 MHz) § 7.30-7.33 (m, 2 H), 7.21-7.25 (m, 3 H), 3.56 (s, 2 H),
2.55(t,J=6.0,4 H), 2.24 (t, /= 6.4 Hz, 4 H), 1.86-1.91 (m, 4 H).
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further purification. 'H NVR (CD30OD, 400 MHz) 8
7.32-7.42 (m 3 H), 6.98-7.15 (m 6 H), 3.40 (s, 2
wo20072006%0 (d, J= 10.8 Hz, 2 H), 2.34 (s, 2 H),PCT/US2007/004745
1.94-2.11 (m 2 H), 1.84-1.92 (m 2 H, 1.26 (d, J=
12.4 Hz, 2 H). [00183] To a solution of
| ' -benzyl spirof[indene-1, 4" -piperidin]-3(2H)-one | ab
(38 g, 0.15 nmol) in Et0—| (300 nm.), hydroxyl am ne
E d { . ela
xampleW: Eﬂﬁ"i‘kq& g@et‘gllﬁ'ﬁ diflyd e g?g)sgﬂ'gﬁhég u?g \%a‘“"h"el'l‘
yl)plperlﬂaiq-bﬁed)(f&ynlam(ﬁommuacho Hd)sol vent rermved under
reduced pressure. The residue was diluted with 150 nL
ter and 100 nL (12, After the mxtgye was
S{irred for 10 minfhe resulting whit
cgllected by filtratipn gani c hase in the
f| Ehb il A v
Xt rage-ed wt 2. TheEtaNconbi ani c | ayers
were washed with br \ne and dried over 2S4. After N
evapor ation of t he®sol vent under reduged pressure, a H
22 yel | ow oi| was ob#Bined. The oil was gfystallized from,g
Et OAc to yield
N

7.5 2VHN, 7\38-5-_%0 1\
BoE SO 2P 38R0 (o

" I_l)’ ) b
12.4 He, 2H)/é§8(t J= 12.0 Hz, 2 H). 2.Q®polr, 2
H, 2.20-2.28 (2 H), 1.68 (d, J= 14.4 Hz Nogity).
[00184] To a soI ution of

[00182] A W%?&-Bgt&bgq&g? % ddhr?/ 118 188%11%&&@%61{1@1@6 )-carboxylate

laa (40 gDp BAS mol} POGCHMeQH KT 0hmiLo lzweme ywagatrrad deer ni glim\t\bé‘rﬁ
temperattﬁ‘% & s;m/gntrgvast r%me@oﬁ/g %B ér rrg{ht%fﬁil pg%ss%e{] tﬁ%@ g%{ gﬁ wh1 te solid.

acti on was gquenc
The solldrfﬁ) £) frak Id(me]dedbyn emcHgSN\(eom 69! MRthiswWoldtioNaFad aféled Et;N (26.5

& 0.262 ol AHEE e R R e o Bincfeneab bl 24.6 2, 0.167 mol)
was added dsqs;ams¢ ﬁln‘omﬂﬁten@eﬂitmrﬁu et stiftirdg oD }%Qrs'ﬁt'?ooxﬁftgﬁgerature the

fixture tqlaeé# gon t tder cake was washe

""’lar?é” ok’ ‘tce‘d‘fa ?rrf’é‘ ¢ofrestet et Hahle Thelorgamie lnygrsswere washed
with brin¢ enduged Wﬂazsaﬁi ugrad s@l&@ﬁt&b‘&see\xaﬁo&'tééﬁurﬁiepf ed ch.Jssure to give
bat, ﬁﬁﬁs on the sane scale were done iIn

-benzylﬂafom%sve-?fhalpss miéelPBAal whighsas geed inithe npyt step without
further puﬁﬂdaﬁBn c hmequme 400 MH&) §9. 3@% 42 G2518) 6108718k, 6 1y,

3.40 s, Z[PHF 221% & h, &quﬁﬁm PhEP G 2H 1 1(99-314 (m3294), 1:84- NAR(m, 2 H),

126(dj(£pga3124qg 8 7.25-7.37 (m 6 H), 6.95-6.99 (m
1 H, 6.49 (dd, J= 8.0 Hz, 1.6 Hz,

( m
[00183] To pbsolugog ef e Sbengy}qylro[lgd% 1-4pipetifin]-3(2ED-que, lab (38@, 6.15 mol)
in EtOH d?JDO r&ﬁhydx% }_gﬁrrﬁﬁie h%droc@én? mHZSZg ﬁs f& Toﬁbar%t s()dy.un %ceéate (19.5 g,
0.275 mo]_)zwerg afiged {Tiemidurejuas r@ﬂuﬁed—ﬁ),r 421dti)s aﬂ\z&hé ESlventetoved under

reduced pddstitt) ”ﬁh%%és@p %9%&13\%(1 it by Eitp Jebi e Pl Qg GHaGla Adter the
mixture was ﬁ@]’l‘eﬂ fof (MUmbn, ghe re&&ltmg iwhite)solid v@ﬁs}boﬂbﬂ@dl By (3Ratidn.) The organic

6
phase in ‘“@Mg?g?%? SR ha B Foedify lay?rd%éas(%ﬁfctfd vish & Hafrt ) The
combmedmsalad dta@rsjwaia\mmedltvxmﬁﬁr&fﬁndtcﬁfﬂtdﬂv@% Pllfa%:SO‘; Tﬁlﬁter evaporation of
stirr ours atf room tenperatur
the solverfufll afEed i Bnlowioil Srtonatechadhean iy iaed from
EtOAc togi¢ldd -bmmylsﬁiﬁﬂﬁﬂerquﬁepi@&%lﬂ]-g REIGR oXi8RUGRSs an off-white solid.
pressure to give a white sesid



whi ch was washed with ether and filtered to afford the
pure product |-(1-benzyl-2',3" -di hydro-

wa2ad7amier®[ pi peri di ne-4, 4' - qui noli ne]-1"-yl) et PEIAOR07/004745
| ae (not shown). The solid (5.2 g, 15.6 mol) was
di ssolved in MeCH (50 nL), then Pd(OH)2/C (0.25 g) was
added under Ar. The suspension was hydrogenat ed under
H2 (50 psi) at 50-55 C overnight. After cooling and

'H NMRf(bB o 46@ MIIIEbea ’5 % 445 es‘ﬁgﬁﬁsldﬁgof ?%rﬁdsﬂ'?ﬁj S ud, S50 m, 5

sure
H), 7.29- 3{3i3r(u{ di Ik i 2:ﬁ (Isez H)A3. 4qoal o+ 1RE]HE, 2 M), 309 @noad20 B, 2 H), 2.95

2. g i, LGS (DS T )8

[00184] Foa sdiytich dﬂ)l'-ben@&pﬁxd[mdene-ia &peﬁ@m]%(ﬁ){ -ofe 9:&1% ﬂa‘é (64g,

0.021 mog)_mgma}_?iﬁ)us éigfi (f%-’!%LX JDIBA;L. HjﬂOﬁ rpE 1 M }:Dtolqegebgg 9dded

dropwiserdt B “OViiiHe)miZéfre 3vas k@Q4B&Ir 3 hours at 0 °C. The reactlon was quenched by
-di hydro-1' H spiro[ pi peridi ne-4 gui no i T

aituion il L 0GNED. Talor Ry ShgbEsmmGHreatmenymNABAGR 2, 0572 mol)
and wate1465)2( @POQSB &I‘Ihlﬁﬁx ibe-GRIR B, R r((u%%@iﬁﬂy% E%re%%l“gglagpensmn was

di ssolved in 1,2- dichloroetha
commue‘bﬁta‘é Gfoniemin A8Fufiltason e fitet Bakewas washed witte@He@l,. The

solvent o‘f"tﬁerbo‘lléétemrg&wf S’lng%was@g{okgg gggérq'gé] ? gr%%&r@(ég ge)e a brown

n%ﬁ he reacti on was
oil. Anothgr foug batshes on hesamerscale oygra dofihin paralddli dhewambﬁiddlhredn oil was

it gl S S0, S L DY o R o 1t

ueous
spiro [mmdmd%ﬁqudahme] elnd r@c £B196) JH MM (CDERS, hompii{d a<7 28-7.37 (m,

510, 095100 Q50 EBE6 IS HOE AT MBS 1% ) S o 1),

3.58 (s, 2diudJftoliadto Hz, 2iHCt,dZ o6 (& s/s= 01 6. HZ ReHRi2l 29/\@,31" 12.0 Hz, 2 H),

d di chl or onet hane
21321 PR ERSTE A b 250, 1607 ™ (16 b0k thaMy G205 (Vv
293.2. TFA gradlent over 5 mn): mz 400.2, retention tine

. 80 but - 2- ynyl
1001851 o & Roleg oAt B Hebiap masrding-4 fawping bid (45 &
15.4 mm¢i@lin dT)ﬂGHéCl% (3? ;n[.) “éars agd:% NlaHgaOr;b O6X47 %t7é7 r?nég}?pat Toopm ter temperature.
i noljnel-1- i i di -

Then acegjl‘] opide (ggc&)iﬁt“pmnl%o Dryas @@Aﬂommg E{ ambient temperagiire. Bhe
mixture m&l 6 OHonrsMt Nﬂﬁ'f'(egﬂfﬁ)rgtu{‘\é [}Qﬁer H&%E@%Qﬁy@l%?ﬁg\v&ﬁ Mshed

2aa_| | tab lac ~
with bnn&dﬂe\d QyeeNag$ P4 apd evaporated under reduced pressure to give a white solid,

which was washed with ether and filtered to afford the pure product 1-(1-benzyl-2',3'-dihydro-
1'H-spiro[piperidine-4,4'-quinoline]-1'-yl)ethanone 1ae (not shown). The solid (52g,15.6
mmol) was dissolved in MeOH (50 mL), then Pd(OH),/C (0.25 g) was added under Ar. The
suspension was hydrogenated under H; (50 psi) at 50-55 °C overnight. ARer cooling and
filtration, the filtrate was evaporated under reduced pressure to give 1-(2',3'-dihydro-1"H-
spiro[piperidine-4,4'-quinoline]-1'-yl)ethanone lae (3.12 g, 83%, two steps). '"H NMR (CDCl;,
300 MHz) 8 7.46-7.49 (m, 2 H), 7.21-7.26 (m, 3 H), 3.82 (t, /= 5.7 Hz, 2 H), 338 (d,/=12.9
Hz, 2 H), 3.08-3.16 (m, 2 H), 2.38-2.48 (m, 2 H), 2.24 (5, 3 H), 1.97 (t, /= 6.0 Hz, 2 H), 1.77 (d
J=14.7 Hz, 2 H). MS (ESI) m/z (M+H") 245.2.

[00186] 1-(2',3'-dihydro-1'H-spiro[ piperidine-4,4'-quinoline]-1'-yethanone 1af (500 mg, 2.05

>

mmol) and ethyl 4-oxopiperidine-1-carboxylate (420 mg, 2.46 mmol) were dissolved in 1,2-

dichloroethane (10 mL) and glacial acetic acid (369 mg, 6.15 mmol) then treated with
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ON\ TFA ON CH3CN, TEA O _N Y Conmpound tad 2ae
No.5 [00187] 1-benzyl-2',3"-dihydro-1'"Hspiro

wWQ piopaededd ne- 4, 4' - qui nol i ne] 2aa was suspendedPCTIUSIHO7/004745
nm. acetonitrile and treated with 2 eq of
di et hyl car banoyl chloride, followed by the dropw se
addition of triethylamne (2.38 nL, 17.1 mmol ). The
reaction was stirred at roomterrperature for 16

N oA B, AT L 1R

nitrogen. THke reagiion pas vilstedouttetiy HﬁtDL mmunm tahid WAhed wifl ethyiedetate (3 x

20, 330 SR B SR By o e S R o

dichirompthenkI(X x SR b Btk érghusic DM whE evaBh@RWith YrdkearidPSver Na SOy,
brin dri ed over Na2SM filtered and

filtered aff R BGIod S el s gy wrddoe: apdcotoless ot Thercsles a

chromatopkaphed (siticd,i 3c 00% MO di MRACH Sevh &) Rf?egk? goﬂf ﬂy’{sﬁdﬁ 1. Lems

N-d t hyl
(10-99% W&&M%%ﬁwaaﬁpﬁg\%r éé]lmi indet D dreiontime TTHomimutes.
Examglﬂ :0BUED -3 4C@V{diﬁ%t9ﬁc§§bz;lﬂ@yll§e§eﬁﬁd@g 91% sﬁ)tn%[fplperldme-ﬁt 4'-

hout further purification
quinoling} %Bi)alvﬂAwglbaaylem (Couppusd NoaF) niz 364. 4,

refention time 1.85-= nutes. -55 WO 2007/ 100670
US2007/ 004745 @i 188] The crude Boc
1- yI N, N di msthy X', 3" -di hydro-.I" Hyspiro[ piferi di

P
ne 4 - qui n;o\“ nej - rboxam de takN3.1 g, [8.01
mL 1gfpsol ut e hanol , ushed

as M ss’pl ved |
Qi tr an ealed W€h 5 f 10% Pe/ C.
’@ | aisk ¥ | us it h nEtaroge fitt asbromcth
an H2Nbal | oon. The ragidl y stigfring S§J;lut pon wagct
heat egds to 45 C overni ghty The reactio {K/as filtered
through Celite and commentrated to yield /]“
Idayl 2', 3" -dihydro-1' H Q

s |r [p| peri di ne 4, 4' q O‘lH ne] ol ' - car boxam de 2a2@/u\o

anNa er oil. WT r adli
nPHY. retent_l_c_)_r_1_t_|~ .3 ut gs.
[00189] TFA Y CH4CN, TEA |
2'y3' -di

N N di met hyl - dro-1' FLsplro[plpeFTalne 4, Lomgound
U|noI|ne] 1 -cafboxan1 e 2ac (800 ng, 2. Qﬁ\nnnl) and
et hyl 4-oxopi peri dine-I-carboxylate (875 ng, 4.40
mmol ) were dissolved in 5.0 nL anhydrous

[00187] %eﬂﬁwmstmagar@pﬁ giu@qﬁﬁﬂenaﬁ%u g %ﬁh&:&e’i%a Whs ng;;%ﬁded in 30

‘ then jfreated wt

mL acetoptyi e)andﬁf’é‘t‘?q with 25901, ﬂF@@I’?&P%W)ﬂ |Ch}0®tglerr1r?0élnwed by the dropwise
addition cﬁﬁhéﬂh@ﬂmﬁxﬁé (283 hauny. laﬁm?bﬁn{ CThEE@acrtlﬁﬁ%dg%ﬁrr\éﬁsaﬁ_gcﬁnr\l{empemture

di chl or onet hane wash
for 16 howadhe’e trgated Wity og §£ﬂun%thﬂam§>gmowhdupnde bested ® 4511: for an

additional"l8 ho@ld T‘BE'r@zﬁ:t]Gﬁ Qhs c%])e dilGed mnit(ﬁ) Jgpgls(g Il\fl\ﬁgi g{gﬁwashed

over Na2SO4, | tered concentra
with ethe3 % 28 fanthyl acetate (2 x 25 mL). The aqueous layer was basified and the

d lvgar ro
ot s PR Y <Py R SRR o,
filtered anghdriedsdewvipolbe boxls povduct ek ﬂBe(eﬂahﬂﬁ%@ﬁ@lbﬂm%%ﬂF@%

M(:()H/Dr@nf\/%1 %{'agggntp%)%glg £ ';Qﬁ;g i- Penztyl-ﬁﬁ/ﬁhmert}%td%% 8 Jﬂny&romf2 'H- splro

[piperiding-4,4"-quiniblins]+-carapbanioly2pb 2 Tha ‘prétiuey diae cdiriddomitb @i pe
debenzyldtiofl s Fitflout further purification. LC/MS (10-99% CEH,CN/0.05% TFA gradient

over 5 min): m/z 364.4, retention time 1.85 minutes.
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qui nol i ne] - 1-yl ) pi peri di ne-| -carboxyl ate 2ad (1.34 g,
2.93 mol) was dissolved in 40 nL anhydrous
walc@hiiowenet hane and cooled to 0 C. The rapi dl BCT/US2007/004745
stirring solution was treated with TFA (20 nL) and
allowed to conme to roomtenperature over 2 hours. The
reaction was diluted wth -20 nL acetonitrile and
concentrated to an 0|I The oil was brought up in 100

[00188] ’ﬁing .éruge Nbedela- A0 gio‘i? oy hhaﬁhcg%‘i% a%l?#[gg \%ﬁw% Yqyipotine]-1*-

The aqueous i on was
carboxanwémla@dl gh%obmmldwa@dlssabdeéam BO . dbsoihte edrmbh) dlnehdd3with

icogen, Ky B PR i BB, MR B B aen

with an I-bd)ajlp@h dTN;-, Mpidly stirring solution was heated to 45 °C overnight. The reaction

eridin-4- draspi r.of |per|d
was fiterdlt BN ot R RORCalrated o b WA Emati 1 37 B R Rio i
splro[plpemdme-léf@'-k(ﬁlr(o;:ﬁep D02 abMiBe Q&%sTﬁiAaﬂibéldbE L.C/ax th&ﬁl%)
CchN/d&é% T,@%gr 2 oggr) tgl?fyt Isngzn %’&% IZ,g%teni;log tlmenlu tﬁi?mmyteg(g

[00189] KIN- dilmethzrl-@' ;Jhdlhyf{ci-;‘ﬂ)ﬂ-;ﬁrr%lﬁéx‘tdm]e—f 4Z%1§inbﬁne£ }_B’l—:l:luboﬁalzur’de 2ac

(800 mg, %093 rjlmol) qul %hM-OMIPG@IW ((‘@.rb(@qy}ate Q87",51mg, 440 grmol) were

dissolvedih5.0 Bl 1‘70§)§ (d?ncﬂgro%tﬂége al:ﬂ_%lacx%l ?geu{c C d](3F6 812% f]éézmmol) then

treated WWH?M@H@WB (31(peget gimol)- Fhy flask gas Bublyadroisip nitwjgen pnd
stirred foﬁ‘is Hbie 34354%: g tt*h@ ?édcﬁ%b Whs dllﬁ?ede%l?chﬂﬁ)r %tha.flg’ 5570 B) and

1 mol was di ssol ve I n acetoni
washed “mh kO AY NaRthes0 Wlm@%}atambctMatmdhwbdnamﬂSOhy)a ythd brine (100

. TSR0 BT bR W i

butyl 4-(1-(diathylcarbamdy ¥ ,8 dd iy dio- HHt spinoppipeAdine M, -qairibline]-1-

PARYEIE N A T A
gradient (g&readlmmb m&\AS( .4 retention timek 2.006@inlites, et ention tine 2. 31
[00190] f&l@ye?e%gyl(%lz Nﬁu&%ﬁﬁcﬁ@m@% 7d1{1§d%o(2- %gsp(;ﬁfgpéepgmef -
quinolinef)l -yl Ypip&idihe-1dkatbdkylaté2ad 1. 3“) ﬁ9§ %uﬁ@l% whsdisoRed H¥40 WL
anhydrouE; mchﬁ_ymeélagi a%_anco Aieal)t (()3(10 g’hF lxﬁlplgbb stxmgé gcgutlg)l ngyreated with
TFA (20 thL3 and AlioRkll to dorflé td FBond _})elatgﬁ diler 2‘}1'0u?s %a&@n 'was diluted
with ~20 Nﬂr@%ﬁ(%trﬂ? pog C?‘l‘ce(‘g';??étt‘hﬁ Bilr é‘}iiemﬂzgl)gé tyrppglermmmdn@ L 1.ON

HCL and)wﬁhedgwlth dxethyl ether (3 x 30 mL). The aqueous splution was then basi ed with 5
di h rosplro[ perldlne 4, 4" - qui nol |nef - car boxam

N NaOH (1% Adugtsx gﬁte it dpq:hiqp.qome ane €DK S OBnLN The Ng@(ucl‘{ayer was
washed wWRBH{SHRS (1 6b 20100 8RO BYer 162,907, ( fiktkrM Mg orm@ftrhddd 13 %I(N\I ,N-

dimethyl-l-(piperidin—4-yl)-2',3’-dihydrospiro(piperidine—4,4’-quinoline]-1 -carboxamide 2ae as-
a colorless oil. LC/MS (10-99% CH;CN/0.05% TFA gradient over 5 fnin): m/z 357.2, retention
time 0.78 minutes. 'H NMR (400 MHz, DMSO-de) 8 7.35 (d, J=7.8 Hz, 1H), 7.06 (1, J = 7.3
Hz, 1H), 6.90 (t, ] = 7.5 Hz, 1H), 6.75 (d, J = 8.0 Hz, 1H), 3.40 (t, ] = 5.8 Hz, 2H), 3.13 dJ=
12.4 Hz, 2H), 2.77 (s, 6H), 2.71-2.61 (m, 5H), 2.42 (t, J = 10.8 Hz, 3H), 1.92 (t, J = 10.7 Hz,
2H), 1.86-1.78 (m, 5H), 1.58-1.45 (m, 4H).

[00191] N,N—dimethyl-l-(piperidin-4-yl)-2',3'-dihydrospiro[piperidine-4,4'-quinoline]—1'-
carboxamide 2ae (35.7 mg, 0.1 mmol) was dissolved in acetonitrile (1 mL) and triethylamine

(100 uL) and treated with but-2-ynyl carbonochloridate (26.5 mg, 0.2 mmol). The reaction was
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[ 00192]

N, N-di net hyl -1 -(pi peridin-4-yl)-2'",3" -di hydrospiro[pip
we@eooditemes7et, 4' - qui nol i ne]-1'- carboxam de 3aa (BROUKIY7/004745

1.75 mol ), potassium carbonate (725 ng, 5.25 mol)

and 2, 6- dichioropyrazine (260 ng, 1.75 mmol) were

di ssolved in acetonitrile and heated with m crowave

irradiation to 150 C for 20 mn. The reaction was

. ' e e t 00 a sh it Q
i o) S B R I 5T ot Al cncn
gradient, D Qp&s TRAS talyiekidccomsoundhia? SO1.C/MS {1881y WHLCN/0.05% TFA gradient

5 miSPne gggt ed to ylelg crude lex.

over 5 mig o2 483 2hTTBISTDE 433 impiss SHAIMR LS9}, AORMH2): 512,65 (br s,
1H), 7.69QHIPE Y 12! 113), 7di N dy 230 irper ddiNe= 4, Prz il 4 =

) (-tl' - car hoxami )de 3a .jL?i‘/ml\/thSIQI %B%%%j{t’dﬁ—é%\fgz’ogéﬁgé /=92
Hz, 1H), 46§85, t381(bws, 2R 3.581(z, 26D, 345 (i 3H),i3eh! (i8R 348 (m, SH),
2. I 33 : = =

o O TR T o e S5 o2 . 8 Pk gt /=73
Hz, 2H). - 2* | 3' - di hydr ospi r o[ pi peri di ne-

AL Db 8L (e i de_3ab .( 120, 0,,
Examuncy S dbiT oL SRR I,
dihydrospitolpiptyidan-4,4 2 quigioline}-2'-dhdmahudde (CoGpd@d (b.9).) and

2 MNa2CO3 (3 nL) ina 20 m'crovvavetubetoforma}\1

bi phasi ¢ mi xture. The m xture 5 M crowaved at 150 /_\>_

f or—=NH0 min. The crude react) was purified by HPLC )=p
(R-99% CH3CN gradient, 0.05% TFA) to vyield conpoung-N
. 9. L (10-99% CH3 . 05% TFA gradi ent over {5
: %mgn): g{ IN dz, reteptjon tinme HOZgQH nutes. EX e
: |
Y -(1-(“5,—6-—G‘W€rhy -2-y|)plm4- NN/ di m

o= ethyl-2',3"- Y . . . Compound

w— di hydrospi ro[ pi perddi ne-4, 4' - qui noline)-1'- car am ¢e.9

/- (Lgrmpound No. 20) -®/~—~WO 2007/100670 _

PCI/ US2007/ 004745 N NH 11/ N QIN O, N Iigand 1,
[00192] W >-dipethel-1 (pirsidnd-yDA' 3i-dbadrospBo@der@ite-O¢NgNooliag- 1™
boxam§di! 10378 dinfc i 9 (dha) 3; GG

a0 GRS oy TR AR s LI R
dlchlorop.gr@g}nfgzlﬁzﬁ@ mse, 1 ﬁ@mmo@j@ew@;gﬁwg;ve@:in Acqtomitrjlewad &eaved glitd
microwa\errlfxléﬂiratigﬁ‘ im%&%ﬁg% ntl:)Pe, I%T&Bc?nr BNk BSh EroAC (100 mL) and

ol | owe {”{ ane
washed wgigN,.QNINa@HHRIx 25 (i) medibding (4 x5 mE). HTBpbraahidi lpgeri wistdried over

D e e N e
dimethyl-g3"-dilfydsospitefpiped dink visH eptinuline]-n1-tarbgreamide apip et CAIS (10-99%
crenoRis 184 gl S L B TS T S
[00193] T-(1-(Gerlddrqppbeedinriny])Bp& dim 4RI, Nodith s 25,8t @6yl @spiro[ piperidine-
4,4'-quina[x§xv)éj?‘i SEBBRS AL BES (P k! 635 nomol) Zmedad Sarogiy i 8 (d4|66nqtg, 0.78
mmol), and Pd(dppf)Cl; (12 mg) were dissolved in CH3CN (2 mL) and 2 M Na;CO3 3mL)ina
20 mL microwave tube to form a biphasic mixture. The mixture was microwaved at 150 °C for
20 min. The crude reaction was purified by HPLC (2-99% CH3;CN gradient, 0.05% TFA) to
yield compound no. 9. LC/MS (10-99% CH;CN/0.05% TFA gradient over 5 min): m/z 449.2,
retention time 1.75 minutes. '
Example 4a: 1-(1-(5,6-dimethylpyrazin-2-yl)piperidin-4-y)-N,N-dimethyl-2",3'-
dihydrespiro]piperidine-4,4'-quinoline}-1'-carboxamide (Compound No. 20)

-57-



0.1 % TFA (ag)] over t = 10 m nutes, 750 pL injected,

35 nL/mn) to yield conpound no. 20. LC M5 (10-99%
WERHBONB705% TFA gradi ent over 5 min): mz 463P@1/US2007/004745

retention time 2.13 mnutes. -58 WO 2007/100670

PCT/ US2007/ 004745 Exanpl e 4b:

5-fluoro-NN-di net hyl -1' - (1- (pyrazi n-2-yl)pi peridin-4-y

| )spiro[indoline-3,4"- piperidinel-1-carboxamn de

(Conmpound No. 52) N NI NN YNL N N Pd2(dba)3, 20

mol % Ligand, N F NaQ-[Bu, dioxane'+ N PCy2 N O \*K

-INd Co 4ba [Cjjgahd | No. 52 [00195] sz(d%',\,

%\ 5.J175ng), Migand | '
ohéxyl phosphi Rg)-2" (N, N di ]
(7. 86ny,—26/pt+%%-—=and sodi ut oxi de

5 ng, 0. 14ligamdl, P¥,(dbapnaBsel ghed | d
Tter ansferred into1a&- d'nxefreowﬁﬁ?.eﬂt ube. Yh aﬁgf’}%"""d
52 f | uope N, N- di nmet hyI AN
(pi peridin-4- ylp 'E)I r_o[' l'ine-3,4"-piperidine]~l-carb

mmol ) and 2- iodo pyrazine
Yof di oxane were added.

N2 and stirred at 80 C for
diluted with nethanol,

oxam de 4ba (36
(20.5 ng, 0.1 l\),glndl
The tube was purged

16 hours. The react| o

é' l(/hﬁeaéed \What man PTFE) and subjected to
[00194] By 5© 1e &S &ﬁll %? digendn (B s a-BIRnG il ddidesodium sers-
butoxide Q\Bﬁhg, 434 ‘ﬁhﬁol‘ﬁ"v&te?e Q/exjg%éa- i 21 ’traﬁ§f§ﬂ:¥n1i wt{)] ﬁlﬂ}é %oz%re tube,

ected] to provide conpoun
followed Wloxlngﬁ O 1(0Cpq Jy,]\&dlzn@hy]zl -(pipedidingt-$-2( Bspiroliperidine-4,4'-

qumolmey 122]72%rb1)xm§dé)(3@$151g30 i;B %n{%ﬁ% "1_|)07eq?3 5@”% -3 @ﬂnethy:ipyrazme

(14 mg) gf‘hy:Gube gaqguihep v@H) nitidze® capﬁs:d]_&c( stirredH) 80 3C(f6r § &ours. The

cscon @ et s ) (0] o

0.45 pm BlﬁiE)landrselbmqtqddn r¢venge-pha38 Hﬂ'I.r(m pe:sﬁcdﬁoar(pléi@“/é CH;CN gradient [w/

0.1% Tpﬁgiﬂgf%g{%tzﬁ’go i v.fto & 930 TR s épg.ﬁ FAR 3584 Rmhotnd no. 2.
LC/MS (10-998%| CHCIS/0405% ey plidive} oaercsamhgxa«m 463 4, G@ﬁﬁﬁémdnm 13
65) HSYNtom ~ ~~~""'N NYN(~~7 O C

minutes. “ v~ T CH3CN CH2CL12
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/| NON((\ I / OH _N-_O b5aa 5ab Sac Conpound No.
65 -59- WD 2007/100670 PCT/ US2007/ 004745 [00196]
wo envAmeryl 1' - (8-azabicyclo[3.2.1 PCT/US2007/004745

]octan-3-yl)spiro[indoline-3,4"-piperidine]-1-

carboxyl ate Saa (350 ng, 0.88 mml) was dissolved in 3

m of acetonitrille in mcrowave tube. 3 eq (362.27

ng, 2.64muvol) of K2C03 was added foll owed by addition
Examplé¥4b:559th £ )
v rng}B ﬁ’l\qhh%?'ﬁl EP Ly 'a’égiprﬁréér%%g %PIF ¢indgjine-3,4'-
piperidingl]- mrboxegudle (Gomponnd&No. 62kt i on was filtered to

renove K2C03 and the acetonitrille evaporated t

provi de crude product 5ab. LC/ M5 (10-99% CH3CN ’\iy%

TFA gr adi ent Ever 5 m np lq'{z 496.4, retention

2 29 m nuet 00197] Cr eltert-butyl N
-(8-(3-ne -1, 2, 4-thi 'azol-5-y|)-8-azabi@o[3.
2 1 ] octan- P

yl)spiro[j ndI i ne-3 IaﬁémO'éﬁlr'@]’dl car boxy

was Fdj ssolved in 1:1 n?‘%? RHHPNC Cpc12/ TRA
pd flory1 hour. The sofwent was eva

] ac JTFA salt- i ssol ved
in20 m o O and stilrrefl fBFY25 nmin. Et OAc M was
added to the'm xture-dh§ irred for addltlonaN 15
mn. The | ayers were sepa ed, and the wgl, o]"%yer
was treategpam th 5 m of i5N NaOH. The mxtmré
extracted with cH2C12 (3"9¥"%d nL). The organic Iayers

ootssy PYAALbSohSs SPIBAAY Tinh SRSl it e

dimethylamaop brphfen?lCUt&&ng 20a1od%o), \eRd B funt %11591%%@\5 g5 ﬁ%@% mmol )
0.1% TFA (ag 35 nl/ mn,

were wei G i R Gansfrieticgs piaraw e hibs. FrABSEIN.N-imeshlF

(plpendlrsal}ﬂ)spfrolgﬂ@oliﬁ?% Q'O;Bi)zs&ﬁd;ﬁéh I-anfbbﬁ&mﬁi@ib% 38.0465%.1 Bfflo1 ) and 2-
gi v

iodo pyraﬁjé}eh%O ém(gs O(ISero& e}rwdlomlf@ﬁdgmgpnepygg BildgdaeThd tubg Was Purged with
N and stBZat ®C0fB 18 hbulsO CiRefadbh v ak: (ﬁlaﬁ’ed With "i’xgétﬁ%é)%ll qilsr’e?gd (Whatman

':l‘rﬁj Ngyélo 99% CH3CN 0. 05% TFA gradi ent over
0.2 um PIFE) anggsubieqied torreverse-phased 0L 6 punificaties]2- f@@ﬂl&jCTngdzent over

13 min w(tgzﬁl RAGF A égq) n?’Tme)L/I\P@r? I%ﬂc’iln#c%gedg %ér%vrﬁq Ofng?ooﬁ% no. 52. 'H

and treated W th

- NMR (40§; MEzh Y 1eQPh& A3 il Jc‘hlz(ﬁ’ﬂddﬂ)omﬁ\&&dlfby 7"9@C(d1 T e3.@WHz31H), 7.28 -
7.23 (m, B), G20 898 (31 3}9 ek ) 795 ], '2%)1%52% ), gb/'g g"}%toén SH), 3.33 -

was stirred nltroge
© 3.18 (m, ) 300 ngﬁﬁmq@ n3.3568, 4MDE2.0%ad 1920, MRt LCAVBAS0-99%

Croe O By bt S5 DR QILLAL LG 2P0 BALL T e

Examylexﬁ tNam)-dimﬂm1('-6(&9(3-!3&115?1_lmﬁthlidﬁzomnyﬂm-aﬁilﬁ@}clb[3 2.1]octan-

3-yl)splrﬂh¥¢€ol%£)4;rgﬁ)f%ﬁil}iyo{l Ga%ﬁ) M ?(goggoune l\g’g“\ég (400
4.45 (s, 2H), 3.87 (bs,N4H), 3.80 (s, 2H), 3.60 g 79
(m 2H) ~N3.09 (bs, H§/~2 88 - (m 6H), 253% (s,

3H), 2. ) m g 1.95 - 6 (m 4 VS
A Lo | 00705% TFA kadleé?\ovg?@

(RP-C13,8 10- 9‘9@/5 CH3
m z- 46{¢. 4, ré't~ention |mar.:,1 79
N CHCN CH,Cl,
- O @9
< f;
Compound

g ©
5aa Sab 5ac No. 65
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m nut es. Exanpl e 6: _
N, N-di net hyl -1' - (8- (pyrazi n-2-yl)-8-azabi cycl o
w(Q 2002/14960Ct an- 3- PCT/US2007/004745

yl)spiro[indoline-3,4"-piperidine]-1-carboxam de

(Conpound No. 103) -60 WD 2007/ 100670

PCT/ US2007/ 004745 O OO N~O~N O v NHN Gab N N

\vJ <\ ~j d -N Ti(GPr)4, Nai3H4 N HCI N N DCE, DI\/EV
00196] GHORAME)'- %%'Iféio 2R tafiz3-yD)spirdfinddifbd DNpi AR
[ ]-O()%/(N‘ > N[Gag%%c3mﬁ%§§%%ﬁxmhdmﬂ%.%%é
carboxylate §anE50 mg, 0.88 mmol) was dissolved in 3 ml of acetonitrille in microwave tube. 3

o 2 .05 0 Tt B S
methyl-lﬂ?%tlﬁa@a@fle OER.2 g 4t jnnavl)) TREM{ditufe why micrdwhv&pfof 30 min at
160°C. el il Xon Plieosd i sempaviKeCOa PR iy a5eioniile prspprated to

© provide crigle [28QR:t Fob.) LEOUS ¢Vv&O0%yCHLCNAND 3B TIIIY ﬁtaaﬁm OPEXS Afn): m/z

-

2.260 m,,, 7712 nol). The tube was flushed wth
496.4, ret%f“t‘?rbtérgﬁ,z' APPBES and al l owed to stir under nitrogen

[00197] GtuddGerCblhin/ 15(R-(B uiethyl TINE 4 tERG 16105 WHSS- AR Es 3. 118 ctan-3-
roliveH g%% wL%P%nd Sooled fo -40 C. Sodium -~
DspirolipTiiect BBERGRG I 1caEP st P, wasdissaterd invkis mixteet

CHCly/ TR fdDdtittediior aMdut.NThé SACLA WasWRTpSthl@WSE LidAnB gﬂfﬁ%%qc TFA salt.
at., -40 C yntil vigorous bubbling subsided, and the

The TEA 31} 53¢ wapdissoliet ik POl fabiasd stipred dor dorini EPAra0umlewas added
to the mixx0£k Hdl BvRd thPadkditibnal Q%GhiRI qg%ligi%}g W ‘te%&x%tég-)m water layer

added, foll owed by acetone ( e sudpension
was treateghwith Sl fedN NaOH. Fhamixtuse whs extracteshwithtGH,CL (3 x 50 mL). The

organic Id%fe?sc\iva@etc%tl.é&gd,cgorﬁmﬁe&, id}i@@ ioggp N ISt()cff aqugon%gl?fpa%&? .hoogive crude free

was filtered and the filter caKe was rinse
amine SagcetusisSac3vas proified)by Prparaiive HRLE [Raf0% GHEEMN gailit boer 13 mins

it 0195} SSTHEIlL 1 8L SR Rl ppen. e 7o

ueous pha
salt of Saeas genauitedito fred iaoiihe nodmttibettatioexto - ).7 fih@l, 276 mg of 3-

:hed .or.gani & extracts,were dried Na2SO4 and
S T T D U N LN e L
thiadiazolel Sani h@MES (£0RRDY CHL;CNA.05%OTF 4 lebddi¢rt @ven R hith): dh/z 39&)@, retention

. 068crud product was dissolved in dichloronethane (20nL
time 0.68 utes o wi th et hyl

[00198] 5ac (276 mg, 0.7 mmol) was dissolved in 20 ml of CH,Cl, and treated with 10 eq (747
mg, 6.98 mmol) of dimethylcarbamoyl chloride followed by addition of 3 eq (214 mg, 2.1

" mmol) of triethylamine. The mixture was stirred under nitrogen for 16 hours to provide crude

compound no. 65. The reaction mixture was concentrated, diluted with acetonitrille and purified
by preparative HPLC[2-50% CH3CN gradient over 13 min with 0.1% TFA (ag), 35 mL/min, 1.5
mL injected] to give pure TFA salt of compound no. 65. 'H NMR (400 MHz, MeOD) 7.12 -

7.10 (m, 2H), 6.89 - 6.86 (m, 2 H), 4.45 (s, 2H), 3.87 (bs, 1H), 3.80 (s, 2H), 3.60 - 3.79 (m, 2H),
3.09 (bs, 2H), 2.88 - 2.83 (m, 6Hj, 2.37 (s, 3H), 2.27 - 1.94 (m, 8H), 1.95 - 1.86 (m, 4H). LC/MS

(RP-Cy3, 10-99% CH3CN/0.05% TFA gradient over 5 min): m/z 467.4, retention time 1.79

minutes.
Example 6: N,N-dimethyl-1'-(8-(pyrazin-2-yl)-8-azabicyclo[3.2.1]octan-3-
YDspiro[indoline-3,4'-piperidine]-1-carboxamide (Compound No. 103)
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chloroformate (I'nL) and triethyl amne (InmL). After
30 m nutes, the solution was washed with I N NaCOH

W@ 3@m1do670The aqueous | ayer was extracted w th BOVUSROK004745
501m.) and the conbined organic extracts were dried
on- Na2SO4 and concentrated under reduced pressure. The
free base was dissolved in diethyl ether (20 nL) and
treated with excess INHC in ether (5 nL). The
resul ti ngp suspension was filtered under nitrogen,

washe WiJLh et hyl ogt her (3 x 20 nmL) and vacuum

drio@@ pIQOVI de ter B VRN
3- (OI- srt.pthyl carb m) I p|r0[|ndoI| |per|di ne N%
M-1"- vyl 7 8- azabic o[ 3. 2. 1] oct ane-g%ar b @ N

ydrrtmhd)oméade 6a 8S a whi solid ( % puk Ny by
M?—Leu 49.4_4@1%@]4 r et gnth
m nut EE IMBH- CN- Higgngy Maett e

on tisAeK,2od?2

M th
mn) -61 WO 100670 PCT/US/4t745E“ng’§’6%ﬁ é 7

~N rt but yl €§ N
A\ 3- (I -(di net hyl camNbanoyl ) spirofi nd.Q|Nl>?fe 3,4" -pi per
]-1"-yl)-8- azab|EycI o[ 3.2.1 ] oct ane- 8-car boxyl ate
6aa hydrochl ori de 6ac &@.850 g, 1.683 mml) was di ssol ved
in MeOH (5 nl) followed by dioxane®%0 ni) and treat;e.apound
with 4N HO in dioxane (4.21 niL, 16.83 mml). The No.103
reaction was allowed to stir overnight (conplete

[00199] NWM%&h?@?lro[ﬂlﬁ)lﬂ'e)g B p;ﬁgerm%ﬁe]di héi%SQar}Q{d‘e%agt@@ 1%1%5 ?928 pmot)

tered. Thé cipltate was washe
was suqu:_:@gl\gp ? mixtugpof IRCE @rumdp iaad DMEpi i évnﬂ)aand treated with tert-butyl 3-

. [
0X0-8- udbé%}&g)'%@quif)?&% ﬁl-cgﬂ%xlykat? Gab $65[lI me, 2892 étr%pl)lfollowed by
titanium( )pgqprgpmqle ©.260 Mxmd&nﬁb,d The ssblewerscbizshed ndh rﬁ&ogcfh, capped

and allowgfi fto M}' Lgﬁ{:lsgltr'o%erg 303 ?/ Loy § o’ h%\%% L’ﬁn? {T)F?tﬁ Tvreflass qlrlrear}cﬁeé with

or tfhe nex ep W
MeOH (lpan)‘ andactqolmi tol-@) RE. HodiRh Pridbefddybrohyded (¥l 7qRg 13858 1imol) was

s, . i = 0 0
added po%xeﬁé'ls? Qrpc{ t?ls f%%@%%&%%d%%r& a&i éxte % \é\n 1}11'211 v1goro/fls bubbling
subsided, Bhd (ig nﬁmﬁmao;yasl th{srleBwlﬂ( ®QERsd 3p Yd Joobh RntHerBbiydrsiPiloNdd to stir

oveon 5 RSB R L iy S S B S Sapion s

stirred for - howaneb efféct abﬁ'@IdM: bfb ﬁllfiloﬁ 0@ B tﬁZﬂuHﬁL sfaﬁ& 2 |T§m fsu%e%swrd was
nmo and

.. I f ol l d.by K2 564.
RN AW A X TG N DN

evaporatelthédt QWheRstgaiic 6 ehisfaal tKe P%n?mllﬁﬁ%% eou-snﬂﬁa (H ed with 1IN NaOH
m Xt ure was concentrate under “re

and extra‘ﬁ?@&’é‘br@‘?}ll?‘lﬁ’&?@a@p{é Fd&mbh B@mon(ﬂsoed_yrgam extrshiscvere dried on
Na; SO, aMll bbhdehtrNe@rb ?93%%%9 é%ﬂ!cl: ; L# Qﬁt'ﬁft %hg{lhe?tg r&ﬂax?ﬂé?%ces of starting

and concentra Ct was puril

material, the|crede pyadudt pyas disselyedin ylmb&pramﬂlage (%]mlnhqndﬁsd:atgi W{tﬁ%hyl
chloroforflbeth It §ARY I&Qé’tﬁyl@ﬁi’ﬁ@rﬁ?ﬁx[gtr : ateggb %Sljé?ﬁge g(h{eltem% was washed with

ure fracti ons were conce
IN NaOH,g38mi;)s Jdeegdequs layestwas exgtabted wi0DEN (G0l ahd dhe combined

organic eMbdotl KRR N I’hg%da,ﬁngtch% 1 ateHLu)nder r%gumgﬁu' tulgﬁn tg};he free base

suspenS| on was tere rni tFO e
was dissolyiegd i giethst igther (20 sl @nd'm)eatmdvxt}vemewﬂm HEdntetha@ (OYIdE The

resulting stlgﬁ rgio?ﬁ_@%ﬂ&%l %Bﬂ%fll%g%%ﬂ?_ :gﬁ)agﬂ?(gvgﬁfi?%ﬁlﬁtq?}ﬁ%i 2N r?lvl\,l) and

vacuum dried o wv{@&eﬂ%ﬂ%ﬂ%&%&@ﬂc&ﬁb&ﬁﬁyl)&bﬁb{lﬁﬂcﬂﬁl%?;r E’Aplge@me] -1-

yD)- S-uabnl}z:}%%_?"z_i] agl?baiatzr pyéboch}pnfg 6'(11{ asa %yhge gogg (.éO % purity by
LC/MS). 1J€D/M$m&14d9n4 [MHH]ﬂréién(o‘i» mﬁé‘lmzi’mn?.ﬁte(m oﬁbl% cﬁ;@ﬂr ﬁ?_o gradient
hOO‘%E?F 590 (m 2H), 2.20 - 2.12 (m 4H),
with 0.03 A B Exanpl e 7: et hyl
4- (1 - (dlnethylcarbannyl)spgfg[indoline-3,4'-piperidine
]-1"-



yl ) pi peri di ne- 1-carboxyl ate (Conpound No. 39) [00202]

Conpound no. 39 was synt hesi zed usi ng known net hods
wapa7tnbwse descri bed above. 'H NVR (400 MHz; BIVSOH2087/004745

10.88 (s, 1H), 7.18 (td, J =7.7, 2.9 Hz, 1H), 7.12

(d, J =7.2 H, | H, 6.94 (t, J =7.7 Hz, 2H), 4.12

(d, J =11.9 Hz, 2H), 4.05 (q, J = 7.1 Hz, 2H), 3.81

(s, 2H), 3.45 (d, J = 12.2 Hz, 2H), 3.16 - 3.05 (m

[00200] "ﬁ&qﬂbué& %7(21( 1méh%1’cm?ogﬁ1%j'()gf)li§[’f%do}_é\ i';;)g}ge{\dgrée] 9/1)J8-

azabicycleo[$.2 1 ]Qctar@ -carhgo:@ﬂate hydgaehiarideXide (0852 @, { 683 mimol) Tvak dissolved

in MeOH?% Hﬁf%o&lo%tﬂh'w;l dg% 308 %L%za)ﬁﬁérea&edh\yxal? 8N| Hﬂ 1[n cl.}B}m(ﬁer mL,

16.83 mrrpd) i Theepaction was allowed to stir overmght (complete conversmn) The mixture

was dlluted Wllﬂalfﬁe{l ?gﬁg&g‘t‘z éﬂ%@ térfg)a ZI%@ %@%Ewai O‘%‘B%a ith %t&Ac 3x30

mL) and aaﬁaa 1d5R00iAe Q0 g dmbiBeio[FD. 1]bbthh-3bb1$‘PCN-dlMeﬂ1yl§Bn(cgirﬂbilﬂe-3 4'-

i 3% | N,
piperidingl: earblasesnidd SAON-hysRogipridenien offgHiite Solid (93 Pb bty by LO/MS).
This matfﬁrﬁl@ wa® b for Ghelndit Hop, witidteutdr pullCRIIRO YRS MD/z 389.0 (Mv+HT

retention Nn}q_ {jgéggpﬂg,tps @0 9% &}w 3120 gradisnt withi0d8% diFde S4min)- q
. [00201) Ul(B%idb?&w%[B Qaiqb&mﬁ SN, RCdirdefRs m&oﬁr?e-g‘l" g?zneﬁﬂﬂae] -1-

oxopi peri di ne-1=carboxyl ate (65

carboxaf%{f)"eevkﬁs@ adi (399 e 839 womlbwas dissolyett m,apetomtnle (3mL)and '
treated wﬂh QM}@&:%)E(?J&%% ](_3 1T23m‘gf124 i R ?&P))\@e%?(ﬁﬂl(%(? {}6&%& A% mmol)
and 400 ur1+ gﬂmwen iThe sepstion mixbire waemmmwased hioLA0s°C futr 2352 hours.
The crud@rea ﬁfr‘)@tﬁ?é \9 eﬁjthltg& ﬁg?\?gﬁé%@.l (53-:8 fbessure ge %gas?pr%lmkj in DCM

cool e to' -20 ereupon
(50mL) ang svaghietbwith dN Ne@QHwi Be, orghnieray2d was ldrled ba Na8Ohahd co®sentrated.

The cruad BUSE P REPBO R HBSEy B0, wins 1-5%
dlchloronmme-mﬁﬁlamﬂ) gradidntadviee 60 siihr MhePutOfractdnBiweré@bodRaffated and the
free base watschhssglt %d G dlegxyl etlllxep abs mig a%‘l %regtlell tweltrhee%cgsgr 1%J hCl in ether (5 mL).
The resulting suspension was filtered under nitrogen, washed with diethyl ether (3 x 20 mL) and
vacuum dried to provide the bis-hydrochloride of compound no. 103 as a yellow solid. LC/MS
m/z447.4 [M-+H]" retention time 1.80 minutes (10-99% CH3;CN-H,0 gradient with 0.03% TFA,
5 min). 'H NMR (free base) (400 MHz, CDCl5) 6 8.07 (d, J = 4.1 Hz, 2H), 7.81 (s, 1H), 7.16 (t,
J =7.7 Hz, 2H), 6.91 (m, 2H),4.65 (s, 2H), 3.74 (s, 2H), 2.94 (s, 6H), 2.90 (m, 2H), 2.20 - 2.12
(m, 4H), 1.93 - 1.60 (m, 11H).
Example 7: ethyl 4-(1-(dimethylcarbamoyl)spiro[indoline-3,4'-piperidine]-1'-
yDpiperidine-1-carboxylate (Compound No. 39)
[00202] Compound no. 39 was synthesized using known methods and those described above.
'H NMR (400 MHz; DMSO) 5 10.88 (s, 1H), 7.18 (td, J = 7.7, 2.9 Hz, 1H), 7.12 (d, J = 7.2 Hz,
1H), 6.94 (t,J=7.7 /Hz, 2H), 4.12 (d, J = 11.9 Hz, 2H), 4.05 (g, J = 7.1 Hz, 2H), 3.81 (s, 2H),
3.45(, J=12.2 Hz, 2H), 3.16 - 3.05 (m, 2H), 2.87 (s, 6H), 2.83 (m, 2H), 2.39 (dd, J =10.7,
13.5 Hz, 2H), 2.16 (d, J = 11.2 Hz, 2H), 1.82 (d, J = 13.9 Hz, 2H), 1.66 - 1.57 (m, 2H), 1.20 (t,
J=17.1 Hz, 3H). _
Example 8: prop-2-ynyl 3-(1'-(dimethylcarbamoyl)-2',3'-dihydro-1'H-spiro[piperidine-
4,4'-quinoline]-1-yl)-8-azabicyclo[3.2.1]octane-8-carboxylate (Compound No. 28)
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pad of Celite and the filter cake rinsed with
nmet hanol . The filtrate was evaporated and the

WO eqvaiteieny br own resi due was extracted into 30PCTISN7/004745
di chl oronet hane. The solution was washed with 50%
saturated sodi um bi carbonate (50 nL), and brine (100
m.). The organic phase was dried over MgSM4, filtered
and concentrated to yield 875 ng of the crude product

as a |light brown foam The materlsa,l was purified, on a
small plug of silica eluting wt sol ution of %
- et hannl (contai ning 5% NHAOH) i i chl or onet ha 0

yi el d[(3 8rrg d§5% of pure tert- gbutyl

N
3-( I et 2',3 ydrOHQl H spi no[Jpi pe
rdi ne~k; 4' - q uﬁ-;dﬁg gﬁg _Dioxane_
azablﬁ#@ko[S 201] oetnaaneg-/ﬁewarb wdt e 8ab (HC t)

as a yel'low solid. L6Z®HB (10- 99%*~GH3CN 0. 05% TEﬁtN
gradi ef® over 5 min): mz 483.4 [el\@-'l—l]+ retentiop tinme
2.34 ninutes. [00204] The intermédiate 8ab (HCl Galt)
(388,my, 9 805 | -t solved in 5 ni of
'anhyd\n’ous di ox oled™o 0 C. The rapidly
stl sthentreated with a solution of
% E| ﬁsdl ) andnZe¥ted to-come to room
terrperature ‘e reaction was stirred overnight and

[00203] WAedimethgbnt3 atiledirs-a Hesgirs[ piperidine-4, 4'-quinoline]-1'-carboxamide 2ac

(400 mg, éf 4&2@@ agldy%@f ﬂ%%ﬁl%or&f im%gy}aﬁ%ﬁ%?. - 494 mmee)) Mste

dissolvedlih Be] mL anb@dansaHleroShand STA tHis 4k thddl MBd Gtdniudk @S
0. 05% TEA gradi ent over 5 mn

nl z
oo R bl e ot s
at 35.°C. m}éa’ldﬁ@ﬁWaﬁﬁE{téﬁﬂﬁ ?prﬁ)ﬂ Zﬂ?naﬂ&@?—%%@@a to -|2§) °C whereupon

i.nternedi ate 8ac sal t)

NaBH, (140488 4, 2¢mmol) e 6ﬁﬁittqur@01w1smggarn%0 P weahaﬂnwas removed
and the s&%@x@&éﬁ—étl@&ﬂat;rﬁgﬁlt t8RhpYiahlte PEOPRGGY TSl Ql Q. t‘ﬂ%ﬁ?&&ﬁ e 118 N NaOH

qu:% The reaction was stirred for
(25 mL) angeaften stigringfon2P mipat mnotenmreﬁum;hqmdpmmmwmﬁlwed through a

s of A A AP 8 BT il o
remainingyprainaiesidye srasSxtraetyd um) 200,&& of fibhldlamethete NMThosolbticrewas

washed wit RO AMERS sl IRefb o0 Ly st bns 00 gy B ogsanic

phase waslt]h@@ct taY\er:;vIgS Da.Mil¢red and concentrated to yield 875 mg of the crude product as a

light brovﬁ'l ﬂ;‘%ﬁhy’i‘ﬁgmag nafngg gjruo égd % S&ﬁ’s&gﬁmug )s511§2 %ludfmé VKit a solutlon of

- car boxam d
5% methaxjpl (CbntaTﬁAgG% NH, Q) iK2(orotidBGENe@ Nield 388 MgCl5584)\of pure tert-

butyl 3- (l%ln\et{lu\car%g%yﬁrg 3’ /d\hyci}"(l)\q”’H-sp1ro[p1perdme—4 4’-quinoline}-1-yl)-8-
azabicyclo[3.2.1Joctane-8-carboxylate 8ab (HCI salt) as a yellow solid. LC/MS (10-99%
CH3CN/0.05% TFA gradient over 5 min): m/z 483.4 [M+H]*, retention time 2.34 minutes.
[00204] The intermediate 8ab (HCI Salt) (388 mg, 0.805 mmol) was dissolved in 5 mL of
anhydrous dioxane and cooled to 0 °C. The rapidly stirring solution was then -treated with a
solution of 4N HCl in dioxane and allowed to come to room temperatﬁre. The reaction was
stirred overnight and then concentrated to yield 1-(8-azabicyclo[3.2.1]octane-3-yl)- N,N-
dimethyl-2’,3’-dihydro-1"H-spiro[piperidine-4,4°-quinoline]-1'-carboxamide 8ac as a 1i ght
brown oil. LC/MS (10-99% CH;CN/0.05% TFA gradient over 5 min): m/z 383.2 [M+H]",

retention time 1.83 minutes.
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8ac [002061 The intermedi ate 8ac (HC salt) (25 ny,
0. 065 mmol ) was placed in a mcrowave vial and
waele@snbosed in acetonitrile (2 nL). The salt waBCT/L82007/004745
neutralized by addition of triethylamne (100 uL). To
this solution was then added K2C03 (16.4 ng, 0.118
mol ) followed by 5-chloro- 3 -ethyl-
1,2,4-thiadiazole (132 ng, 0.89 mnol). The reaction
[00205) ‘*ﬁ‘l% 13@%@&1&6@& Qﬁdpsgl'i)o(\ﬁg\ﬁ?e%, %)%65%%9}0@ Y ?1%?01%&1 in acetonitrile (2

ter cool I Ng to roomite
mL) and mqﬂml@mm (L A0 mD landh bieated mdttn‘prbparggkjchldmomata(m/mgn@m mmol).

The reactE)drAO\gE% %tlr;r&lefo? 'll}{é)'iﬂttﬁe%‘cfutgé) glcf%h e g&"l_ﬁgL(@ rELS @3}? rud by HPLC

pur | r eVers
(2-99% G AN gradiend: (DBS’%THA‘)) toqqcidmrrd:eun@npozmdLﬂMs 320-99%

9%CH3 0.05% nt over mn): .
ChsN/h3tsia Bl sV T mpah o pos e P i s hiinayree |95 minutes
ExamgleEcaIFms-QB-Jeﬂzyl-l 2 4-thladlazol-5-yl)-8-azablcyclo[3 2. 1]0ctan-3-yl£-N ,IN-
di 3:.( 2S, S}’ ycl o[ 2. 2. 11hejlot an-2-yl )
lmethy]I % AT %rihfo- dBH@ grndme-4 4'-quinoline|-1'-carboxamide (Compound
No. 32) pi peri di nej -3 -yl) -1, 1- di met hyl urea (Conpound No. 119)
H NN NaBH(OAc)3 + DCE HN 0O HN~O 10b Conmpound /N
No 119 10a -64 WO 2007/ 100670 PCT/ US2007/ 004745 S"N}\\

[002071 T {prting material 16Ga (47.7 ng, O.
ol , 1. O was qu;ggnded in DCE

orcanphor 71 _Ch (21.1

)0 Iovved by quﬁcmsmq% addlt 5
814 ngy, 0.384 mmol, 3.0 eq) andegl aGi all acetic acid

o}

Y(s eq). Thei reaction é“stlrred roomterrperature
~N$or 72 h and was th ed V\nt,hNI\£e()-| (2 ni) goAiggund
allgwed to stir for another ‘hour (until gas evol uflon
stoﬁﬁ‘éd) The reaction m xture was then -concentrated

[00206] W@ﬁﬁe&rﬁe@%ﬁ@ g%@éﬁﬁdﬁﬁ I%?ﬂqﬁlxétr b965 ?r?ﬁlgﬂ %vag %! qu a microwave vial

di ssolved In puri
and dissolpdrin lacetRpidaler{Rral). THee @@rmsﬁbdn pwtsalfzcdbmaddmovmf griethylamine
c af f
(100 uL) S U ERIEH W ad EMERQEAME o1 e Blef] Mtiogred by S-chloro-
3-ethyl-1\3et-thiadiazale (/1e3c2 mgnO 89REAA).( Therte)acaml waﬁ heathy in d@ehidt@vave at
o S, stirr ed for
1607C fo% é8 oehl oi?elercé@giél}]g Ec( iow%l e%gatglgd ‘g}ﬂﬂ g &I‘H%‘PW“E methanol
and ﬁlterni ttrough avsgirgde filterd The ﬂiﬂm&‘e el coaténtiatdd 23d thit Brud@Moduct purified

o e LT Ao S A0 b, .
LC/MS (104p9%. GH;CNIR0$YR TiF-A @adia'(t dyér‘ﬁnﬂﬂﬂ? m/z 495.4 [M+H]", retention time
192m1m:llt'_g 5.27(q, J=8.3Hz, 1H),

Example 10: 3-((S)—1'-((1R,2$,4S)-bicyclo[2.2.1]heptan-z-yl)-2,3-dihydrospiro[indene-1,4’-
piperidine]-3-yl)-1,1-dimethylurea (Compound No. 119)

@ NaBH(OAc);;

HN 0 4
\( HN\(O

10b Compound /N\
No 119

10a
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- 337 (m 3H, 3.17 (d, J =12.3 Hz, | H, 2.98 (d, J

= 10.0 Hz, I H), 2.83 (s; 6H), 2.74 - 2.66 (m 2H)
wWQ289/16®70 1 H), 2.29 (s, 1H), 1.99 (d, J = 10.BCHES2007/004745

2H), 1.78 - 1.63 (m 4H), 1.56 - 1.47 (m 3H), 1.41

(d, J =11.7 Hz, 2H), 1.30 (d, J =9.1 Hz, IH). LCOM

(10-90%over 3 min) mz 368.2, retention tine 1.5

m nut es. Exanple 11: Physical Characteristics of

Compounds of Fornulae (I, la, Ib,.Ic, Id, and I1I)

002081 Addi ti onal conpounds having the structures o
[00207] ‘Thesarting nrafstial H0afdrd mgn-ha% mreel, [+9iaqy wak sospended OdEE (1 mL)

and treat@With (9SSR biess h@lefb@&qvle @?bf ?%%?P'i‘ %Sé%llf&sg by@leglon-wme

characteristics conpoun
addition giiNaBE(BALENS lé‘mlg,LQ;KBl mens, 3.8eq ) Bhd glaRial Moetichaid (R8q). The

rection ey Rl defafird %Pt fudn Sl oo o m

and allov@dﬁg sinfot@gothePhds (Bﬁtlklge& eXoRitidh sto%apé&ﬁ TheZeddliod Inixture was then
401, §§4 5.453.5.2.24 2; 454.2 2. 08

concentraég&' Hli"qoe% {é‘ﬂ?.\f%g 8rel§§1ge &n 1‘32131112 fgtagxej:_lzh vesign qu_MS gl’he/mixture
was purifigthpn@nil-pRdsedHRLC. Z?}&Zlcoﬁibuﬂélﬂptﬂfe FaBfionBwédoAcenti¥ed under
425. 01 42 4 9 449.5 1.85 26 441. 4
reduced PSS Tiord Sqmpgund o 148 a5 sits foars The punhadfiapsavere dissolved
in CHzCll (Bt—‘nL) hhd 406thy1 8t2A8 (9 &H.)2 Th- &&nﬁé wAS Ctidred of § OC]fgr 39 min and
9.2 2.04 46 441.4 87 13 424,

hydrochl%c a%g %he«% oo edisopwige.gdhe qu;g%wgs gtirged gxlthggqe l;gath for 30 min

and then &oﬂc-ériﬂ’gtgégcgd @ss8t3 rBh@e ‘ﬂ&%‘@)d@& as %IQG]-HZ&?) (sszﬁ?i %é’é\ﬂ%ﬂp 86 MHz,

DMSO0) %é'g (9 1§)543%1 741@4@ 4:!{)9@ 53.(é5) WO Y7V HRGe0(q, J = 8.3 Hz, 1H), 3.50

-3.37 (mpgi/%lésﬁﬁ 7&%734512 Q@, i% hClVﬁ) 9%&&%5 k%«sﬁgzﬁm 2.66 (m,

2H), 2.59%34119), 2. 2290(8,7514)1217992(61 J 7—21(9@H43©H)1, 121®51.653m} 4H)41 .56 - 1617 (m,

Y/ 2 4 YA
D, 141 a a0 R S A, § DRt P RE s 00094 ey i,
368.2, retpniten tig@ 4Ponimutes.27 79 435.2 1.71 102 453.2 2.38
‘Example 11: Physical Characteristics of Compounds of Formulae (I, Ia, Ib, Ic, Id, and 1I)
{00208} Additional compounds having the structures shown in Table 1 were synthesized using

known methods and those described above.

Table 2: Physical characteristics of compounds in Table 1.

Cmd | LCMS | LCMS Cmd | LCMS [ LCMS Cmd | LCMS | LCMS
No. Plus RT No. Plus RT No. Plus RT
1 426.5 | 2.09 18 | 4562 | 1.92 35 | 4404 | 2.07
2 | 4155 | 2.00 19 | 4542 | 1.69 36 | 4542 | 2.09
3 4295 | 2.12 20 | 463.4 | 2.13 37 | 4252 | 2.05
4 | 4395 [ 2.13 21 | 4414 | 2.16 38 | 4012 | 1.64
5 4535 | 2.24 22 | 4542 | 2.08 | 39 415 1.74
6 | 4555 | 2.09 23 412 2.12 40 | 429.2 | 1.88
7 | 469.5 | 2.21 24 | 411.2 | 2.01 41 | 4294 | 1.91
8 | 4353 | 2.05 25 [-4252 | 2.01 42 | 4514 | 1.84
9 [ 4495 | 1.85 26 | 441.4 1.8 : 43 | 4456 | 1.68
10 386 1.51 27 | 4554 | 1.92 44 439 1.84
11 400 1.69 28 | 4652 .| 1.93 : 45 | 4272 | 1.74
12 | 4102 | 1.68 29 | 4792 | 2.04 46 | 4414 | 1.87
13 | 4242 | 1.81 30 | 4614 | 1.78 47 | 4554 | 1.98
14 | 4382 | 1.97 31 | 4812 | 1.77 48 | 4552 | 1.87
15 426 1.62 32 | 4954 | 1.92 49 | 4774 | 1.93
16 440 1.75 33 | 357.2 | 0.76 50 | 471.6 | 1.79
17 | 4064 | 1.58 34 | 3282 | 0.51 51 | 4652 | 1.95
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57 451.2 2.21 80 429.5 2.15 103 447.4 2.1 58 445.4

2.07 81 429.4 2.13 104 439.4 2.16 59 401.2 2.03 82
We3®720@8704 105 453.2 2:26 60 415.4 2.14 83 4BAT/BSWODW4745

106 467.4 2.4 61 429.4 2.29 84 455.5 2.00 107 443.5

2.27 62 429.4 2.26 85 441.5 1.93 108 421.2 1.66 63

451.2 2.22 86 455.5 2.01 109 421.2 1.66 64 445.4 2.09

87 449.2 2.13 110 45.7.4 2.06 65 467.2 2.14 88 449.2

: 3 .4 2.0 i Lic 89 427. P26 312s
oo | he2] Tyhe |o7 419 SOOI or LGS ICHS TS
52 | 881320 17 10 91 AR s N A2 1 94 R o 55
53 | HafA P67 e aa0l a5 4 EcLB85150 ga e 4l 4382 | 2.39
54 | 4082502005100 7ol 4B ln 35970052485 2 2. o 1993 ABA24] 216
55 7}225 7%72.7;_2 2. os/%g| 47544] 2198 {19 368/ 401 4394 | 2.26
56_| 438441 1232 &7 425.p B 154352255 I8 Functi opdP2 | 4532 | 2.38
57 | fAabl | z&2lon of i ntr8tel HAPSr | cAN8i dm to detléBnj H47.4 | 2.1
58 | AA_dari A0Z feceptof Sictj ¥9y: | 206209] denl 54394 | 2.16
59 | 4QbRPess?AB mruscarini® rieddplof s2.0ML [to Mp)| aD8 P62 | 226
60 | 4354onoRAfers in ti%bsue4dulst r e9dl asks at| 3060 4674 | 2.4
61 | HRfMdi f2.86 at nospherst cloataisni ng.08% CO2 and jpassaged | 2.27
62 | agedy| 326 days. Theggriowkh,smedi@3i$ Dul beCQORS[ 421.2 | 1.66
63 | wodRf | eglagagl es meldiggn (VENRI | 2 bg0 | Cat# [[AH30r G84D | 1.66
64 | @gpual npog 25 M Hepes [aRdoSupphgaent ed wi M58 d57.4 | 2.06
65 | BeYRNE BeruMN (Hycl Ongs 13353 Brisge71- 03), Pfymvieh 21 o3
66_| Welbnomagsential @mgqgio gehgs (s gOP.  Cat #r33340-658) 1 o5
67 | 415AV Vs S d'o?mpg TSV A G2 %o%’m# 3/1?“6 T SBE T 22
ai 7L T T 14t Bt S 1 -
o8 %%gAp u234' (A BC 449‘%} 1 The r Aol 4442 | 1.94
69 | 2 BZz‘;a 224 { ecept ok 4252 T 1987 gr own Ada | 4554 | 2.07
70 | 4 3. B "?J'Z fressur o fhﬁ%ﬁlﬁ@l ni ng d 16 |y 440 2.09
71 | 383471 720 500 o/ i Qadi 5k 1 B8 | 4 gg/ll7 | 476.2 | 243
72 | 4394 mz 750 g/ m [ 22 ASaRd] 2281 p4/ m bl pddBcl dbp4 | 242
73 | fid2ahd208- |CHO) of 90 lggddt reddbnland 4 pAaP | 368.5 | 1.9
74 | AfPAmcl.86 (B and IMRRTCHOR2520022.08 (el |'s are harvest ed
at 80-90% confl uence usi ng Versene (G BCO Cat#
-066), collected by centrifugation and seeded
v ‘A—%%E% hours prior to running the calciumassay at a
Functionalkemebilizatibn of Oﬂ@adﬂhﬂlﬂlﬁ)caleiulns td\ﬂédermmdmmlécm#cﬁdceptor activity:
384- we t
[00209] éll-IﬁaJeB;Q él%gsggg @auts%%‘g%%g%fato %\fl,d\‘:%)\%l arfalgéovgg( ﬁ%mo.q.@],ﬂyers in
tissue culmxhteﬁasidslas 3’3?@ inadheddifiedmtdogihtecontdniie 320 C0,14Hd6Hdsaged every
3-5 days. le%/ USZQIQ 819141Z f‘)ulbecco ’s modified eagl
es medium (DMEM, Gibco Cat#

NI

KJ’ l M =
S

12430-054), containing 25 mM Hepes and supplemented with Fetal Bovine Serum (Hyclone,
cat# SH30071.03), 0.1 mM of MEM non-essential amino acids (GIBCO, Cat# 11140;050), 1
mM MEM Sodium Pyruvate (GIBCO Cat# 11360-070) and 100 units/ml of Penjcillin G and 100
ng/ml of Streptomycin (GIBCO Cat# 15140-122). The recombinant muscarinic receptor cell
lines are grown under antibiotic pressure with media containing 25 pg/ml zeocin and 500 pg/ml
G418 (M1-CHO), 4 pg/ml puromyein, 50 pg/ml zeocin and 2.5 pg/ml blasticidin (M2 and M4-
CHO) or 50 pg/ml zeocin and 4 pg/ml puromycin (M3 and M5-CHO).

[00210] Cells are harvested at 80-90% confluence using Versene (GIBCO Cat# 15040-066),
collected by centrifugation and seeded 18-24 hours prior to running the calcium assay at a
density of 5,000-10,000 cells/well in back-walled, clear-bottomed 384-weil plates (BD Biocoat,
poly-D-lysine, Cat#356663). The day of the experiment, the cells are washed with a plate
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washer (Bioteck Instruments, ELX 405) using bathl
buf fer (140-mM NaCl, 4.5-mM KCI, 2-nM CaCl2, 1-mM
wORB1200610- "M Hepes- Na, 10-nM d ucose, pH 7. 4, Pau/uk2007/004745

NaOH) containing 1 nM Probenecid. Next, the cal cium

dye Fluo-3 (25 1/well of Fluo-3 AMat 4 M Mol ecul ar

Probes F-1241, in Bath 1 buffer containing 1 nM

Probenecid) is added to the 25 | of Bath 1 remaining
washer (eER TR SRS 460l Bl 40 L6 RO, s e, 2-mn
CaCly, 1-9d4 MeGin! 0-m HapaolNes l:@mMc@blcose, pélrﬁw,e\dltthaﬁg-I)tdmtammg 1

it roPhd, SBS000e 0k o 5581 PN T RIREIR. oceur

Probes F—A24 lann ﬁa{th/ ¢lbyffer cmitdisingadnmbé Pratetlecidpistdddedied thal26ip )l &F Bath 1
inind fdicat or | ecul ar Cal.ci 3, Assay .
remaining elaeaé:nt el %%etrnﬂ#’ FEIS ﬁ%ﬁ ebé loéfle‘la r%? 5(425 ’h‘?‘%‘ﬁsue culture
1ncubatord§1€6(b—l908ﬂinh Thedhvk&icaitiiye is fem;&rsabeme 1ot @ asfer BB Bath 1
a sol ut| on ZOX?l to 20

t R7182
containing { GpM Biobeiifad deiane 23 AYREN of tisar WGoR Shecbe fosh. (gmatively,

cells can Eé(nﬁﬂbcﬂmﬂﬂl tﬁé aalbien{ imaldéztdrfﬁmﬁ I\Jﬂél\éhggr Et)ew&&meé%lﬁﬁes Assay
prepared_at a 2X

e%%? ou nds_are
Reagents’c%?fc# abi aé‘ﬁlfﬁg B g %P‘Pluﬂpaflée (1 Bathdl eswraiping 1 mM Probenecid
(10 ml pefasd AasICOMRIRTIBE & FerdbOL SOMOB%%% bb W bf‘gle sgﬁle buffer. After

pre-spotted conpounds in containing 1

loading ﬁb”r@o‘eﬁé heiexPeREent o b%@ﬁd@ﬁhm{iﬂmmgm@@ the Qy% and

[00211] @&ﬁ?@ﬁ'ﬁ&é@re BlephRQ: b 9 x B kAL AGHhAs- &/Eﬁ’ pfite Xund bottom
To determ ne an agoni st acti-on of € co

Costar Cqmmgrﬁ?@?:é@mi ly regenspitging the hvee-smntﬂdmmmmdis indrpo u ndstammg 1

$,0
i
nonnahzqdcﬂm’ssahs gssep plagé. ThdetBirhiaR ad agbnist activantf thdedmpatinds on
muscarmx@%ﬁée&: Srs, tBY Q%Ylgljltﬁt fi%a‘ O-ll;gdsd aertger g]gél gzr.?a %@gﬁ&uﬁ%ﬁell) to the cell

Itory actiron o
assay plate éc@pammg 25 hBwekoings the uﬁﬂd—dﬁﬁnﬂuﬁﬂnﬂlﬁy@teﬂdﬁiﬂ@e (F25PR 3

s RTURH B S B s R hare R ey aono

the compélrelsEa3uiatinicaacdptdtsSha ktddnstiGdd dopgouhlis Senatby ?iS)’le
{1}1 112 ounds can b CcO- a 5‘8 2 |rrultaneously W th
compoung/wl 16 Hiecsssey; plats apf prg ey bis dar T3 MR PricRoioadaingds Rkof

Carbachol 83 tHRIECE®for GRcIb@GsdagMhid Sty i) ARMBLBRYY, rihé éorﬁg&nﬂﬂ'can be
m SSI T\tﬂbg‘iel ength 540 nm using the FLIPR

. and
co-applief ﬁg?‘?eltﬁ?éﬂ?s Y 1oi o peome- a’abeﬂ’cafsasemp endle f&wescence is recorded
for 60 secﬁ(@k&@zitidﬂ WveldngtIR 48850 ahd efiSPRIAISn IR 53?1 B4H %gecﬂe FLIPR
lgtmscreenl ng the conpound activity across the
3 instrumg ly (M to Mb cells). Conpounds were - al so screened

[00212] TS prehdy ieffica@P aRd BAEHRAIFIRS NGRS c&h Pﬂ[.d@ﬁ%@ e@ifated by

i on channels to determ né sel ectl Vi ty on
screening,the epPund peiyity aproh thecuhnle dardy &Mt Mswelisle rifompounds were

also screenBY €6t Ac?i%t%ﬁ%tﬁé? P&jtef‘ng O &f)@r épéRM &1{ %{anh/gls to determine

muscari ni ¢ recept selectl y Over
selectivity ae &bt ieentorses . [00214] Exanpl es of act i VI ti es and

s, of r.ul ae
[00213] ﬂ(é é&ﬂ%&nﬁfls ok ﬁgfb‘? JE(&}{? %h@%&vg%ﬁéﬂ%ﬁﬁlﬁ? gog m%ﬁulfgged{ﬁ“m/?l antd/or M,
: muscannlpeemmselaptevem over thebﬂm ravefmbkyped. The conpound
[00214] @fa&llla]gleg Xf L achivitle fyitids anh/nég%lci,naglc?%g tlbe &L*scﬁai@e%ﬁ%p%n‘és R/f‘ form_plae (1, Ia,
" Ib, Ic, 1d, mhd ae:)torvmbyumasg Mhamd glrdceptoes dre ehdwn Belvhit @ Tdb1O4. tiik

" |£ {31 ctivity %/I WD 2007/ 100670 PCT/ US2007/ 004745
compound activity for the M, and 4 is 1Hlustrated with "+++" if activity was measured to be

less than 2.0 uM, "++" if activity was measured to be from 2.0 uM to 10.0 M, "+" if activity
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was neasured to be greater than 10.0 M and "-" if no

data was avail able. The efficacy for M and M4
worealietsron is illustrated with "+++" if effi CBCHUSES7/004745

calculated to be greater than 100 % "++" if efficacy

was cal culated to be from 100 %to 25 % "+" if

efficacy was calculated to be less than 25 % and "-"

if no data was available. It should be not ed t hat

' 9 j t h U onse t inﬁg wi_t h
was meas]xg&i téﬁe{)%e%@f Mlé%lﬁ tordcj)"?M 61% Enm%s tﬁk: ﬁffliqgﬁy for M,
and M, midalulationiiy iltustraediwiih y—Bffif eﬁwcﬁwas @él@ﬁla{‘é@ toHe tgh'é‘a'tér}fhan 100 %,
1 +++ +++ ++ ++ 41 ++-| -

o if ALY WY BELIRBATE pE o 10 v fo 25 if atriency Was qaldulated to be
less than 29 %6, 1ahd "&* 1ﬁn‘d‘da&8 wht‘hvdﬂ'ablé' Ht tl’foul& bé h‘éteﬁ*tﬁat*lbO""/‘* eﬁffcacy is the

+++ +++ ++ 5 ++ +++ ++ ++ 45 -
mammun}_l_;_e_,spgq_sep,bt%eq_w_}th_,tb.q_Cq:baqhol C‘PHPPH +- 1 + ++ ++ 47 | | |
+++ ++ |t 8 ++ - H1- -H ++ 48 +++ +++ ++ ++ 9 -| ++
Cmd M- 1 M+ A8G++E M 4 10 [FemdHFF MT F- B, 50 Rt M,
No. | Activity i Activity | {Pfficagy | Efficacy 4+ ++i|- Nol | Actility | Activity Efficady | Efficacy
1 Mot bty 4| 52FR A 4+ [+ 8 HEB b+ e
2 BRE +irHHH + e+ A [+ A2 B A - B T+
3 et |5+ [HHet FHHED 4+ e+ M3 BBE R | T T+
4 B6 + g 4+ 17 WA - B+ A O - HE FRR D [FRET s
5 A8+ +# +++ 4+ ++ 5B wH -FE ++ [tRys 19 434 FFEF T PP T
6 A gt [T 20] FRF T+ AF R0 FEEFTF ER T & sy
7 il [ -t TR FF B FF [+ [ 2% FF R F -+r4+_|_6f e
8 ey +HiF +2.|S ++ :F‘:‘++ -tﬁm +++ ++4-§;+ _*'I_'_{T_*_ %4"%, Tl‘_f”: -y
2 fﬁq—:i- :F#H- ++$+ﬂ- Z5,,+++ T+2;++I4+-5 Zr +_E£Er+ ?‘4—57 ;+ i: t
10 4 T Ry 4997 IHEINE R NS ++
T I T N o I = S A A R Evirony s oy Rarers
P e ++ 52 |-+ |+t ++ +++
13 -+ +++ ++ ++ 53 +++ +++ ++ A+
14 -+ +++ ++ ++ 54 +++ +++ ++ ++
15 - +++ ++ ++ 55 ++ -+ + ++
16 - +++ ++ ++ 56 ++ - ++ ++
17 H+ |+ ++ ++ 57 H+ | ++ -
18 ++ +++ ++ ++ 58 ++ F++ | ++
19 ++ ++ + ++ 59 +++ +++ ++ ++
20 ++ +++ ++ ++ 60 +++ +++ ++ ++
21 ++ ++ ++ + 61 ++ +4+ + ++
22 4+ - ++ ++ 62 ++ -+ ++ ++
23 ++ ++ ++ ++ 63 =+ | ++ ++
24 S ++ + ¥ 64 + -+ T+ —+
25 ++ - ++ ++ 65 Ft+ -+ At ++
26 ++ + ++ ++ 66 - N R -
27 +4++ -+ ++ ++ 67 +++ +++ ++ ++
28 | A+ | -+ ++ ++ 68 | -+ | +++ ++ -+
29 4 | -+ ++ 69 +++ - ++ ++
30 4+ 4+ ++ ++ 70 ++ ++ ++ ++
31 +++ +++ ++ ++ 71 4+ +++ ++ ++
32 e ++ ++ 72 ++ | A+ ++ =+
33 + + + + 73 ++ +++ + ++
34 + ++ + + 74 -+ A+ ++ ++ |
35 ++ ++ + + 75 ++ ++ =+ | 4
36 + + + + 76 | =+ | +++ | 4+ i+
37 + + + + 77 +++ +++ ++ ++
38 ++ +4- ++ ++ 78 -+ +++ 4+ +4
39 +++ -+ ++ ++ 79 +++ +4+ ++ ++
40 +++ - ++ ++ 80 +++ 4+ ++ +++
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30 +++ +++ ++ ++ 70 ++ +++ ++ ++
32 +-H +++ ++ ++ T2 +++
34 + ++ + +

+++ +++ ++ +4+
W@300%/160630 + 73 ++ -H + + ++
++ ++ + + 75 ++ +++ -H ++ 36 + + + +
+ + + + 77 +++ 4+ +H+

31 ++

+++ -H ++ 71
-1--1-4+ ++ 4+
74 ++PGHUSRBB7/004745
76 +++ +++ 37
38 ++ +++ ++ ++ 78 +-H +++

++ ++ 39 +++ -H 4+ ++ ++ 79 +++ +++ ++ A+ 40 +++ e+
++ ++ 80 +++ +++ ++ +++ -68 WD 2007/ 100670
Cmd | R&T/ USAEP7TOOM{ 25T Qe N1 - M Mk Ot M v M,
No. | Advity Aakiividyt VEffaty Vietatadsf|f | cacly N f | gatiy mkhctivity;\céﬂiééb)t Y Efficacy
81 Aeti yi ty+Efif i eacy| Bl cdcy 8L abrH| webe F F410T F+ | oy
82 ~HE | FEEtE 82 HF R A+ ++ [TOd T F ey % B I o+
83 a3 ++ F+F ++ F TIP3 FF [+++ HF FFF ¥@+l++ﬂ# FF I "
84| EFFERFF TRy FFF P51t Ao e ST T T
R Sl e o U Sl s i o S T R T o R e B
N <t T~ S D S Y il PN S B S 09 AR S O
87 JEA S 7 A v P T A S D S P
88 i LT e paotha b4 4 1688 Lt fEted (1 e
89 i o/ A 94t 44 80990 b | 4 4 4dt oF
90 Ay bt ad 3116 e + + [ 960 M4 | e 106+
91 #H § ToY AW Freap oW 117 ALk 4R 08 HE | +H
92 118 FF 4+ W+ 99+ ++H A2 HEHHFLO |+ e+ [+ +
93 100 F++HE+4 +++++] OFHER |[EMBODI NENTS -+ + ++ +
94 | +++ | A+t ++ ++ 114 + ++ + ++
95 +++ | ++ ++ 115 + +++ + . +
96 +++ +++ ++ - 116 + + + +
97 LALELA +H+ + +H+ 117 + ++ + +
98 -+ | ++ ++ 118 | ++ ++ ++ +
99 | ++ -+ 119 + i + T
100 +++ ++ ++ ++
OTHER EMBODIMENTS

[00215] It is to be understood that while the invention has been described in conjunction with

the detailed description thereof, the foregoing description is intended to illustrate and not limit

the scope of the invention, which is defined by‘ the scope of the appended claims. Other aspects,

advantages, and modifications are within the scope of the following claims.
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[002151 It is to be understood that while the
i nvention has been described in conjunction with the
wa@leaoaithwa descri ption thereof, the foregoing PCT/US2007/004745
description is intended to illustrate and not limt
the scope of the invention, which is defined by the
e, of the appended clalns O her aspects,

“ﬁmtmg&wg and nodifications are within the scope of
Afbenfp@hh@wffwrrﬁﬂa’;ll ms. -69 WD 2007/100670
PCT/ US2007/ 004745 What is clained is: 1. A conpound
of formulal Rt N1 L | oR2 a pharmaceutically
acceptabl e salt thereof, ein Rl is an optionally
substituted aliphatic or R 61 Each of R6 and R 6
I's i ndependentl|y hydrog I anloptionally substituted
Cl4 aliphatic, or R6 &

het er ocycl oal i phatic; L is )n-, wherein nis 0-2;
R2 is a cycloaliphatic or a heterocycloaliphatic, each
of which is optionally substi¥uted wth 1-3 of RS;
Each R3 is -ZAR4, wherein eacR, ZA i s independently a
bond or an optionally substituted branched or
straight Cl1_6 aliphatic chailh wherein up to two carbon

ora phaunadeauedmza%cafstable@a& itRdadt Whahgh | ndependent |y repl aced
11,\) G - CONRANRA-, -Q02-, -0CO,
*‘Ona b SUbS*l\thmmwlc or RN , - NRANRA-

- NRACE{Gh of Ry and

or - NRASO2 NFSA— E%\lcsﬁné%nge?ﬁ epen eﬁ%@gmﬁw slzsoo%med Cis
aliphatic,ep) _ NH2, -NOR2, -CN, or - Each RA is

|ndependen 9 bstltu

al i phatic, k“{mm(%ttl éonai Ivsiﬂls%t'{&?%!t e%o Nolidiied gﬁgtaf%a“a"hed
form anﬁﬁ“@‘lﬁ‘bcﬁﬁhﬂﬂyfeédb?:mm@@ﬁ hﬁb@cpdyaihmmhcphat ic, an

1 Rteny, ééhgﬁ;hl thed aryl, or an optionally

ute

subst i teroaryl; Each pis 0 or 1; and Wen p

Rasis @ cyeloatiphticios aeiwtampd:ycdmfhiphytus whett of whizhl i€8pormllWubstituted
with 1 3eghppt| onal Iy substituted kenyl, an opti onalf
substituted al kynyl, N, N—dlnethylanlno or R6 and R 6

t ogetErsh Ruiis HZAThe whsraig emc}az‘b f9 ih@epiipidErily HBYndb€an optionally
substxtut@& B@a%gﬁgd (grosrtrrarl}g?\t (ﬂ thalhp{l]a% a?ri’l Pvigll'esnu&g 90 tw07car;§on umtsd of Z* are
optionaily and independently replaced by -CO-, -CS-, -CONR*-, -CONR*NR*-, -CO,-,
-0CO-, -NRACOZ-,.—O-, -NR*CONR"-, -OCONRA., -NR*NR*-, -NR*CO-, -§-, -SO-, -8O,-,
-NR*-, -SO,NRA-, -NR*S0;,-, or -NR*SO,NR*-; ‘

Each Ry is independently R*, halo, -OH, -NH,, -NO,, -CN, or -OCFj;

Each R* is independently hydrogen, an optionally substituted aliphatic, an
sptionally substituted cycloaliphatic, an optionally substituted heterocycloaliphétic, an
ptionally substituted aryl, or an optionally substituted heteroaryl;

EachpisOor1; and

When p is 0, then R, is an optionally substituted Ca.3 alkyl, an optionally substituted
kenyl, an optionally substituted alkynyl, N, ;N-dimethylamino, or R¢ and R's together with the
trogen atom to which they are attached form an optionally substituted 4-7 membered
terocycloaliphatic.

A compound of formula Ic:
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terocycl oal i phatic. A conpound of forrmula lc: -70 WO
2007/ 100670 PCT/ US2007/004745 RS PM L N O__ R Ic
woroo/1isar maceuti cal |y acceptabl e salt ther eof PCTHIS2087/004745
Rl is an optionally substituted aliphatic or -NR6R 6;
Each of R6 and R 6 is independently hydrogen or an
optionally substituted Cl1.4 aliphatic, or R6 and R 6
together with the nitrogen atomto which they are
attached forman optionally sufRstituted 4-7 nenbered
het erocycl oal i phatic; L is -( f,; ; RS is -ZBR7,
wherein each ZB is indepengﬁ a bond or an
optionally substituted br he kﬁ straight ClL 6
al i phatic chain wherein up carbon units of ZB
are optionally and indepeﬁdently repl aced by -CO,
-0CO, -COO, -CONRc-, or _MQ-; Each R7 is
i ndependently RC, hal o, NH2, -NO2, -CN, or
-OCF3; Each RC is'independeptly hydrogen, an
34l i phatic group, an
an optionally substituted

optionally substitut yl,
het eroaryl; and mtg 5.. 3~ A compound of formula
ld: -71 WD 2007/ 100670 PCT}PJ{iszoow 004745 R5 N q )M

LN NR Idor apharmacgutically acceptable salt
t hereof, wherein o R

Ic
or a pharmaceutically acceptable salt thereof, wherein
R is an optionally substituted aliphatic or -NR¢R'¢;
Each of R¢ and R's is independently hydrogen or an optionally substituted C;.4
aliphatic, or
R¢ and R's together with the nitrogen atom to which they are attached
form an optibnally substituted 4-7 membered heterocycloaliphatic;

L is -(CH2)n-;

Rs is -ZPR7, wherein each Z® is independently a bond or an optionally substituted
branched or straight C.¢ aliphatic chain wherein up to two carbon units of Z® are optionally and
independently replaced by -CO-, -OCO-, -COO-, -CONR®-, or -O-;

Each R5 is independently RS, halo, -OH, -NHa, -NO,, -CN, or -OCFj;
Each R© is independently hydrogen, an optionally substituted C,.g aliphatic
group, an optionally substituted aryl, an optionally substituted heteroaryl; and

m + q is 2-5.

3. A compound of formula Id:
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Ri is an optionally substituted C2_8 al kyl, an
optionally substituted al kenyl, an optionally

waamstiodent ed al kynyl, N, N-di met hyl am no, or - NRBRUS2007/004745
Each of R6 and R 6 is independently hydrogen or an
optionally substituted Cl1.4 aliphatic, or R6 and R 6
together with the nitrogen atomto which they are
attached forman optionally substituted 4-7 nenbered
het erocycl oal i phatic; L is -(Ck%)n ; RS is -ZBR2,
wherein each ZB i s independently a bond or an
optionally substituted braptted or straight Cl_6
al i phatic chain wherein up9 wﬁ h_carbon units of ZB
are optionally and independenfly replaced by -CO,

-0CO, -COO, -CONRc-, or -0-;VEach R7 is :

i ndependently RC, hal o, -OH, -hHQ, -NO®2, -CN, or

-OCF3; Each Rc is independertNy hydrogen, an
optionally substituted C1_8& aliphatic group, an
optionally substituted ary an/f optionally substituted
heteroaryl; and mtgi ' The conpound of any of
claims 1-3, wherein [ ptionally substituted
aliphatic. 5. The conmpa any of clains 1-4,
wherein R1 is a nethyl, ethyl\, propyl, isopropyl, or
butyl, each of which is optionaRky substituted. 6. The
compound of any of clains 15, wherein Rl is a nethyl
that is optionally substitdded w.th 1-3 of hal o, oxo,

. cvel oal | phat | het er.ocycl oal i phatic, aryl, or
> aph“ﬁé%&?‘%%%‘i“?cel?‘?gpe\ﬁbl%ﬁ?? 08731 PCT/ US2007/ 004745 7.
R.Tisancnmpb . nallw;@fstiamgdh loi-gs en%,rma ébtﬁna]\l\ﬁd&ﬂ%tiﬂgté:ﬁ a1]g<§n>|apan optionally
X nsubst i . 8. e conpound of any of clains
Sumtltute?-%"’\?é‘f&%é}r ‘ﬁ“ﬁ%ﬁ%‘}/‘lmﬁ’%f{%ﬁ each of R6 and R6 is
i ndeBauiief R sndBrgl isipaepidedtly RpdrbEERY 3h @{hﬁfang Whsindedd C, 4
livhati al i phatic. 9. The conmpound of any of clains 1-8, :
allphalic, Oherein each R6 and R 6 is i ndependently hydrogen or

C .4 alipRabh€ RihdEether WRthd SitrBREd A0R oYwibR %ﬁé&}ra&é Gffached

wi.th %’-3 of hydroxy, oxo, halo, Cyano, nitro,
form an ogfipnaifyyubstittadd- masrabereq brtseacypleatiphaticopt i onal | y
L sspetiiy Ut ed heterocycl oaliphatic, optionally
substituted aryl, optionally substituted heteroaryl,
Rayis -€okhiwhersiagach Beisinflependentihe bondrpoamdptidnaiysubdtituted

' 9 .ol . S i tl .

branched 6k S4dfBhélc P alfSHE L iAo B0 oo SatoRn AERE 50 bid pafionatly and
independenilysreplagecdcbly e€Byl-OGR-, s GOBNATONRSylos tO;ut ed propy! .

11. f,clAl -1 wh [ h

o o OB NS S L BHI N (0 PO o0k

cl ai BachiR9 i, indépendentlyRaydregen\rh BptionalydsubSiitatd @_Haliphatic

j. it t A ich t

group, an oS sup it 161 Db R BIEI A Bk et oy e e

mheq &r»éycl oal i phatic. 13. The conpound of any of
claims 1-12, wherein R2 is an optionally substituted
nmonocyclic cycloaliphatic, an optionally substituted

4. Thyi @ynpdundefahpal tlahas 1.3, wiere RS aPS NS Whsdtthidl G8lphatic.

5. The compound of any of claims 1-4, wherein R, is a methyl, ethyl, propyl, isopropyl, or
butyl, each of which is optionally substituted.

6. The compound of any of claims 1-5, wherein R, is a methyl that is optionally substituted

with 1-3 of halo, oxo, cyano, cycloaliphatic, heterocycloaliphatic, aryl, or heteroaryl.
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tricyclic cycloaliphatic. 14. The conmpound of any of
clains 1-13, wherein R2 is an optionally substituted
w@2®7/1eember ed nonocyclic cycloaliphatic. 15. A¢EUS2007/004745

conmpound of any of clains 1-14, R2 is cyclopropyl,
cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl, or
cycl ooctyl, each of which is optionally substituted
with 1-3 of halo, optionally substituted aliphatic,
optionally substituted cycloaliphatic, optionally
substituted heterocycloaliphatic, optionally

7. The Aestnauad of any 9f claigt 1-6nwheiein Bh s 4t enssbistitetedmethyl. |
optionally substituted al koxycarbonyl, optionally
substituted cycl oal koxycar bonyl optlonally

8. Theempountied any ef daiey b—|7oa4hbmnyaanmaa' @rd each of Rg and R is

mdepende%g%g%?\r%éhf}ﬁ 80%13/ sr%&tl%\gﬁié@%é} qggy of clains

1- 15, mhereln R2 i's a nDnocycllc het er ocycl oal i phati c,

i A YL

or C;.4 aliphdiii uhhuisehht ls'lﬂptlo-ﬁb.ﬂy @ﬁlﬁﬁﬁ@&t@d with BBYF Ol dfx g' &Fo, :haib @yano nitro,
optionally substituted 5-

or °P“°“%ﬁb’§§"&'i“% %&P@ﬂ%‘w’& BRitqrsHsHBstHated rbsteroqyel%hphaﬂc optionally

substituted @iy8] ORicaERy sHERRBIRALIMrAChe B nad g thdleo, and S.
18. The compound of any of clainms 1-17, wherein'R2 is

pyrrolidine-yl, 1,3-dioxolane-yl, imdazolidine-yl,
10. T &Yﬁdﬁﬁ%'oﬁfﬁn?/ be clﬁiﬁ'isalz 9' me% ¥hch 18] (i R'd Fs’kﬁdxﬁdenﬂy hydrogen,
i oxane- hol'i ne-yl, azep

optlonallypﬁq?é%lﬁdﬁee*}lwl OBF(’laaéb’CSé\‘héuWFed @by:lhomptmaﬂh sulsstituted propyl.
optionally substituted with 1-3 of halo, or
al.iphatic, alkoxy, (aliphatic(oxy))carbonyl,
11.  Thegormpoppdiof ey pf daimbohyiD, whyrsirobdth faamnd R s are methyl,
het erocycl oal i phatic, aryl, heteroaryl, acyl, am do,
am no, (heterocycloal|phat|c)oxy,
12. Th(emrmoomyl off aay pplaim< -ty Wheear RoisyINR(RS, addR, GwRQuBQether

1-18, .wh i S. an,_opt.iona
with the oG VBT aRy b aEBR T SroisRaey Sopfitep s memberea
heterocyclbaBphaicer oat ons mdependently selected fromN, 0, and
S. 20. The compound of any of clains 1-19, wherein R2
is an optionally substituted 7-10 nenbered bridged

13. - Theicopglduad hxfhﬁy 0£M61nﬁ)s’ii 41 Qh&hb&l@Rz & dnlspRdnbilg yl%shﬁ)ted monocyclic
whi ch i's optionall

het er ocycl o eac
eycloaliphgfs i Sifesilly SHNHHED BRGEn RerleAlmimye- sejoptiopalty sibstitted
tricyclic cybleaRpiatid? | S 5- azabi cycl o[ 2.1.1] hexane-yl, 7-
~azabicyclo[2.2.1 ]heptane-yl, or 8-azabicyc|d[3.2.1
]octane-yl, each of which is optionally "~ substituted

14.  Th& donpbudd Q)ff aﬂi\bpclaﬁ‘ﬁs 1B PRaEletn R?lskagif%non Sl st1tut13d 3-9

al i phatic(oxy))carbonyl, (alkoxy( oXxYy) )car bony
membere‘é?’@%%\'ﬁ ‘ﬁr%ﬂoé‘)‘l’]ﬁ’élcer ocycl oal i phatic,.aryl,
heteroaryl,. acyl, am do, am no,

(heterocycloall hatlc; XY,
15. - Theropmovag of say phelamci-d4yR) mygtnmpylzzfcloﬁwlmmkmmm

cyclohexy@f g@ﬂ%eﬁf CAr X od! IYE e:v!lc }S\‘P%?A s 9 tléﬁal g IS w1ghl 3 of halo,

on y
optlonallylsuétsw@keﬁcfé]pbem IOptlpmllycblfmeamtqd cycloahphatlc optionally substituted
carbo ri di,n
heter?cyc%_ Iﬁgﬁeﬁ}f/cép Q%%a‘g&%\dﬁ eqtgteﬂ d?p]%qﬂﬂl%sybsn.tuted heteroaryl, optionally
substituted alkoRyeartorl yativatihp xyhstiartbd oydpalk@eycationst, 4pyibaally substituted

heterocycloalkoxycarbonyl, or combinations thereof.
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(2- met hoxy( et hoxy) car bonyl ) pi peri di ne-4-yl ;
1- ((3- butynoxy) car bonyl) pi peri di ne-4-yl; 8

w@ pvhaeyq car bonyl ) ) - 8- azabi cycl o[ 3. 2. 1 ] oct aneeBUF1007/004745
8- (et hoxy(carbonyl))-8- azabicyclo[3.2.1 ]Joctane-3-yl;
8- (propoxy(carbonyl))-8-azabi cycl o[ 3. 2. 1] oct ane- 3-ylI ;
8- -74 WO 2007/100670 PCT/ US2007/ 004745
(|sopropoxycarbonyl) 8- azabicycl o[ 3.2.1 ]octane-3-yl;

16. az S ciué‘{él &{ﬂfﬂgr ?FM}?%)@%W }l §s a monocyclic heterocycloaliphatic, a

bicyclic hgtefpmtchantipbeti ox g fricychio hyteyo Schwmiiphatic lkeadiBo Rwhich 44 e,n&mal ly
substituted” Y! 7 8- (3-butynyl oxy(carbonyl))-8-azabicycl of 3. 2.
oct ane-3-yl; 1-(pyrazine-2-yl)piperidine-4-yl; 1-
(1, 2, 4 thladlazole 5- yl)plperldlne 4- yI

17. L{ k?gl%g)?fg/aﬁb ?2’} gflh:qgélg jis Xn optlonally substituted 5-9
membered n(drﬁ@p&lttp@ét@’rbﬁﬁdl&&!i@%hﬁ& pyvinglitg |3ﬁ%té3'o<’{ljoms]im§efp%n3ently selected

i fl.yoro. et hoxy)carbonyl)pyrrolidine-3-yl
fromN, Cg g%fnethoxy(ethoxy))carbonyl)pyrrol|done 3-yl; 1-

(propoxy(carbonyl))pyrrol|d|ne 3-y1;

2, 2-di f | uor get hoxy) car bonyl rrolidone-3-yl
18. The c%q(gnpound of any of claims ¥)17 where):n g>1/s pyrrolidine-yl, ly3 -dioxolane-yl,

1m1dazohgﬁigt}%| %—#ay&zﬁtlﬁ@&ﬁ%&ﬁ%?lﬁné 3, h}:) L}; J&dﬁé @g'lcéy gl Xaste-1 H&ﬁﬂolme-yl,
azepane—)su Blpe@zgpaﬂ, enaZoede-v, qqc@;afawigc}g isgptionally substituted with 1-3 of
halo, or aﬁpl(dfﬁ:t Q%Xg’bonwz@x@ég}%%gﬁ l&aﬁéhxy(&ﬂcoxy))carbonyl cycloaliphatic,

hoxy(ca
heterocyc aa(hpbp@%)p(ﬁahgmt})l NE:: .72 planée,llaryllnp, (heterocycloaliphatic)oxy,

| )) azepane- 4-yl
(mﬁamCyéP??gﬁé%%#ﬁéﬁ%?%@P%oxy)carbonyl)azepane-4-y|; 1-(2-
(nethoxy(ethoxy))carbonyl)azepane-4 yl;

te ura arbo aze 4-vy] ; .
19. Tl%l e F%ﬂé' rogf‘aﬁlyag %‘éf E g:?y SFED %%‘% f‘g‘éﬂyd}‘ ttufed picyclic
heterocyclbaliphati¢ that hds R3 hetel’kba&hairﬁie@e&ienﬂly)sﬂ'&féhmNJQ),lan}il'S.
1- (1, 2,4-thiadiazol e-5-yl) pi peridi ne-4-yl;
1-(3-ethyl (1,2, 4-thi adi azol e-5- yl))pi peridi ne-4-yl;
20.  THe ddfinsdundrof(apy ofZianfs 2-19] iv}lﬂfdi’& th ] moﬁhdﬂauy substituted 7-10

membere% b%gg?fgg@{:lle(g%léfg}lcf‘éo B %351? BF 9é’pqeé){:h@chc)h|eterocycloa11phauc each of
which is dptiomelipextt@aedonyl ) ) azocane-5-yl ; 1-
(ethoxy(carbonyl))-4-nethy|piperidine-4-y|;
1- (pyrazi ne-2-yl-(4-nmethyl))piperidine-4-yl; 1- (3
21. TTfH-’éd?rYﬂ)olfn%l a?faﬂyto'? bﬁ%@?%ew%eyélﬁ )19 ﬁ %A@%;fl:?%[ﬁ Y ]hgxa.qe-yl 7-

di
azablcyclaLZ(% élh?p!yﬂnﬁe«tlm %wb%;pl:wgg g-lgogt)u)epyk Fath off wisicB is Wtzonally
| 4-vy| :
substltute&"vflfhr’l@' &ii }{r']ﬁ:f‘(ta:%}‘ gfzq(s)ﬁ/aﬁi%zélﬁﬁs(g (aﬂéﬁ%l)cgd)&? aﬁmﬁ?f y
(alkoxy(a&me(ynicg@gpg], gycglpz)lmhp@qzﬂ}@thecyplgahphatw, aryI heteroaryl, acyl, amido,

amino, (h@te%oiby%ﬁah%ﬁh&ﬁcﬂ&%z gll.eec‘eré %c} %le 't{?a xxa/ﬂggrﬁg%/l: 1-(2-

hydr oxy- (6- phenyl - (pyrazi ne-6-yl)))pi peridine-4-yl; 1

2. il i R R SRR DTSRt e R o 1= ¥

methoxycart{omyipi périt)inérid ad pl -ethdx ygerhmyipipetiiine -4yl bropoxycarbonylplpendme-

4-yl; 1_13(?6((;??;(?};)2?5{1,8%?’@&12 Q djer)e)z zb)% elf {j(gez;g%omethc}/xy’)carborPyl)p1pendme—4-yl 1-
(2-methoﬁy(emenp)caruomyi)ﬁ@&ﬁamamﬂnyl(xa-bntyﬁxeky)éhib%n9r)td en%mcle-4-yl 8-

(methoxy Cg&&ﬁﬁ@)é ?%EYCQ’&]PE%& li}o%;z%r;qyflt Zﬁvﬁ qunggg'zéﬂg ;rl)y? -8-

azab1cyclﬂ3&hﬂ}dé€dn@£33y12 8ip % g)'QYllyl)g -8-azabicyclo[3.2. l]octane-3 ~yl; 8-
1- (prop-2-ynyl (oxy(c onyl)))pyrrolidine-3
1- (but - 2- ynyl(oxy(carbony%A))pyrrol|d|ne 3- yI

1-(pent-2-yny|(oxy(carbonyl)))pyrrolidine-3-y|; 8-
(pyrazi ne-2-yl)-8-azabicyclo[3.2.1 ]octane-3-yl;
1- (prop-2-ynyl (oxy(carbonyl)))azepane-4-y1; 1-
(but 2 ynyl(oxy(carbonyl)))azepane 4 yI

o o o T A

ot




23. The conpound of any of clainms 1-22, wherein R5 is
optionally substituted -COO al kyl or optionally

W@ amgtiotent ed - COO cycl oal kyl . -75 WD 2007/ 1006FQ1/US2007/004745
PCT/ US2007/ 004745 24. The conpound of any of clains
1-23, wherein q is 1-3. 25. The conpound of any of
clains 1-24, wherein mis 1-3. 26. A conpound sel ected
from compounds 1-119 as shown in Table | above. 27. A

(1sopropo§§$a199 gcﬁ S'H%gfﬁl ?é a\ﬁ' t3y y % (?%,gucf gg?#;)ﬁ{&oggcarbonyl) 8-
azablcyclp@c%;lﬁqstanm-& |9[1 8 (axmﬂmyﬁethmiy)ﬁarbnujlla-SLazaBRyclol\B 2J1]dctad323-yl 8-
BRI RS PP LSL SOl SRS
(1,2,4-thigdiavles- ﬂﬁpmmﬂﬂ%-a—ylsl{mé&p&p@:ﬁfﬁdnyl)bb’ﬁfdlm S’-ryl aln

(oo RIS R Grougtio b DR e ey £
difluoro: eﬁbkﬁ)&bﬂiﬂmyt)pﬁﬁb l@cﬁn@-BI}"l 0Mikﬂlf:ﬁié&?{étﬁdﬂvﬁ}iafooﬁyﬂﬁm&icﬁgxeé -yl; 1-

ero cIo hatlc i s ereinnis O-

(propoxy(gartiony RSEA cite S i- ﬁz&dlguﬂwgw}wmmpmhéon%m 8-3-
methyl(1,2f4- Mﬁcﬁﬁkdl@S%ﬂ)&Z@é@dbhd&cﬁiﬂ@Qtl']Bé’cEx%i3 i ¢ E.’: f}% d(g sz?hladxazole-S—

IS - wherein each ZAis in

yh)-8- aZﬂgtﬁéf&l%? 2gloeiare-drdi wrne%lebx(icmtm@a)a@pmﬁéw dr
(ethoxy(cﬁﬁb‘bﬂygmzegam& i Ilp@%ﬁ&ym({hﬁ,\gﬁ epen g,e n{)l two carbon

uni y repl aced

ti'ona
(1sopropo[§y,(ca@nyl))@pane.®@£n:k,e((2 2= mmmxy)caﬂ@nyl)azem yl; 1-(2-

(methoxy(&%m?oﬁl)u%ﬁ%?ahyw%-?_, -g@w?,l:bopmmzepane-&yl;

(tetrahydingpan-3- ﬂ.(ox)f(mmnm:wrroﬁdm-ml i45(3- m]bdgé(rlcmﬂ{thiyidfa‘éole-s-

yl))cycloﬂ%%)ﬂ? 1(;%“1761%%%11@3%% 8% ridiag- 3nl- & 81 2,4-thiadiazole-5-
yD))piperiflimgdefoph d e(t-¢htotoymiragjee 2-ya))pipptidorad-y; IS@hﬁ‘Idxhliﬁ@Q-yl)plpendlne-4-
ot 1-(o-ndh o 2 BRe i P e (RN Eraif i acine a1
(ethoxy(cmnyn)ammemywarmmee@yary(pw@ﬁnan-ﬁquuﬁém&ll))g dem-yl 1-(3-
methyl- (I%JQ Slt'uafthlﬁ"lztéﬁ e%yf) VRt 18&3 f ﬁgql‘§’§t§5%@|’% ﬂttg@d@go]g SayQﬁqyrrohdme-
3-yl; 1- ((ﬁﬁ-dﬁm‘eﬂ@l@b&&u&b@?m)byﬁGHdlne- 3-yl; 1-((5,6-dimethyl(pyrazine-2-
yl))piperidine-4-yl; 1-(1 ,2,4—thiadiazole-5—jl)piperidine—4—yl; 1-(thiazole-2-yl)piperidine-4-yl;
1-(4-methyl(thiazole-2-y1))piperidine-4-yl; 4-(1 ,2,4—thiadia\zole-5-y1)cycldhexane— 1-yl; 1-(2-
hydroxy-(6-phenyl-(pyrazine-6-y1)))piperidine-4-yl; 1-(6-(2-hydroxyphenyl)pyrazine-2-
ylpiperidin-4-yl; 1-(5-methyl(thiazole-2-yl))piperidine-4-yl; 1-(benzo(d)thiazole-2-
yDpiperidine-4-yl; 1-(benzo(d)oxazole-2-yl)piperidine-4-yl; 1-(prop-2-
ynyl(oxy(carbonyl)))piperidine-4-yi; 1-(pent-2-ynyl(oxy(carbonyl)))piperidine-4-yl; 8-(prop-2-
ynyl(oxy(carbonyl)))-8-azabicyclo{3.2.1]octane-3-yl; 8-(but-2-ynyl(oxy(carbonyl)))-8-
azabicyclo[3.2.1]octane-3-yl; 1-(prop-2-ynyl(oxy(carbonyl)))pyrrolidine-3-yl; 1-(but-2-
ynyl(oxy(carbonyl)))pyrrolidine-3-yl; 1-(pent-2-ynyl(oxy(carbonyl)))pyrrolidine-3-yl; 8-
(pyrazine-2-yl)-8-azabicyclo[3.2.1]octane-3-yl; 1 -(prop-2-ynyl(oxy(carbonyl)))azepane-4-yl; 1-
(but-2-ynyl(oxy(carbonyl)))azepane-4-yl; 1-(pent-2-ynyl(oxy(carbonyl)))azepane-4-yl; 1-
(ethoxy(carbonyl))azocan_e—5-yl; 1-(pyrazine-2-yl)pyrrolidone-3-yl; and piperidine-4-yl.

23. The compound of any of claims 1-22, wherein Rs is optionally substituted -COO-alkyl or
optionally substituted -COO-cycloalkyl.
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al kenyl, an optionally substituted al kynyl,
N, N-di net hyl am no, or R6 and R 6 together with the
woRaoragemn at omto which they are attached for nPERUS2007/004745
optionally substituted 4-7 nenbered
het er ocycl oal i phati c. 28. A nethod of nodul ati ng
activity of a nuscarinic receptor, conprising the step
of contacting said receptor with a conpound of
formulalc: R Nm LN ORL Ic or a
pharmaceutically acceptable salt thereof, wherein Rl
24.  Thecampomd drralylof claips tli-2dvddreihiqpbati.c or - NR6R 6;
Each of R6 and R 6 is independently hydrogen or*an
optionally substituted Cl1-4 aliphatic, or R6 and R 6
25.  Thogsopamdoitanytdfelains o2k whatemni 3 WBi ch they are
attached forman optionally substituted 4-7 nmenbered
heterocycloaliphatic; L is -(CH2)"-; R5 is -Z$R7,
26.  Awboaipeund ededted Brans compenrizdentd ¥ shobaingd TbléNabove.
optionally substituted branched or straight Cl_6
al i phatic chain wherein up to two carbon units of ZB
27.  Aah&h6Pbf fiddhlaying ﬁdthllt)nQﬁ@ﬁﬁg&ﬂ{rﬁEd/ ch@%o@%?hp%émg% step of
- or - -
contacting gogﬁémémwh reompgped of @qnuiq\hz -N02, -CN, or
- OCF3; Each RC is independentl g, hydrogen, an

optionally substituted C1} [ phatl c, an optionally
substituted aryl, an optiona Iy substltut ed
heteroaryl; and -77 W228¢ 00670 PCT/ US2007/ 004745
gtms 2-5: 29. A neth nmodyl.ating activity of a
nmuscari ni ¢ receptor, 2% g /bhe step of

contacting said receptor h~& conmpound of formula
ld: R / Nm >Q L N

or a pharmaceutically acceptable salt thereof, wherein
R, is an optionally substituted aliphatic or -NRgR's;

Each of Re and R's is independently hydrogen or an optionally substituted C,4

aliphatic, or

' R¢ and R's together with the nitrogen atom to which they are attached
form an optionally substituted 4-7 membered heterocycloaliphatic;

L is «(CHz)s-, wherein n is 0-2.

R; is a cycloaliphatic or a heterocycloaliphatic, each of which is optionally substituted
with 1-3 of R3;

Each Rj is -Z"Ra4, wherein each Z* is independently a bond or an optionally
substituted branched or straight C,.¢ aliphatic chain wherein up to two carbon units of Z* are
optionally and independently replaced by -CO-, -CS-, -CONRA-, -CONRANRA-, -CO;-,
-0CO-, -NR*COy-~, -O-, -NR*CONR*-, -OCONRA-, -NR*NR"-, -NR*CO-, -§-, -80-, -S0,-,
-NRA-, -SO,NR*-, -NR"SO,-, or -NR*SO,NR*-;

Each R4 is independently R?, halo, -OH, -NHy, -NO,, -CN, or -OCF3;
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O-_ R Id or a pharmaceutically acceptable salt
thereof, wherein RI is an optionally substituted C2_8
w@bdoyligo6an optional |y substituted al kenyl, an PCT/US2007/004745
optionally substituted al kynyl, N, N-di nmethyl am no, or
-NR6R 6i Each of R6 and R 6 is independently hydrogen
or an optionally substituted Cl-a aliphatic, or R6
and R 6 together with the nitrogen atomto which they
are K I
ol mg?ilgﬁhgfglﬂgé:&{:&g 2 h9&%?89% dbtl%HQ?}% ﬁ&]qecé%l?phatlc an
optionally mvmt%@‘@@ﬂu@abh azxsmtlgnalilndw@ht}ém hgtexacmmx;mana,mn
ched aight CL_6
optlonan)pfuﬂsﬁgﬁix‘g;;%} ﬁ?ﬁ)g%l Mb@ﬁo t\/\oeq%:rar oh units of ZB
Emh@xsphpmhadnldy and |ndependently repl aced by -CO;

i %:Sn 18 p e ﬁ?’&o‘i}%ﬁ' S“bStﬂlfega(CN}:qui(ylf\@Opnmlly SPb stituted

alkenyl, an@lﬁana]lﬁmdisttﬁﬂed a]laynyllepleh@dﬂﬂbtt&zldiﬂﬂbp@%s ar@l'R's together with the
u

|1y .substit h {i

nitrogen i GiRhiF) eisiRSe pleined fom o OntiSTbisbhaip e Sembsret
heterocydiedliphati¢.yl ; and qg+mi s2-5. 30. The nethod of any of

cl ai s 27-28, wherein RI is an optionally substituted

aliphatic. -78 WO 2007/100670 PCT/ US2007/004745 31.
28. AHi@hb‘@bhﬂﬂ)d@fattﬁ@)écﬁfllt)Cbﬁé ﬁﬁs@&ﬁ@@rec@@t@? edo%pﬁsndgsth@ step of

nmet hyl, ethyl, propyl, isopro butyl’, each
Confactmaﬁtléﬁe?@t%wtt% ﬁépmogmbgt fwg@dlc 32 The nethod of any

of clains 27-30, wherein Rl is g,nmethyl that is

optionally substituted wth 1-3 'of hal o, oxo, cyano,

nitro, cycloaliphatic, heter y oal i phatic, aryl, or

het eroaryl. 33. The net hod ) mof clainms 27-31,

wherein Rl is an unsubstityged nethyl. 34. The net hod

of any of clains 27-32, whgrein Rl is -NR6R 6 and each.

of R6 and R 6 is independént|y hydrogen or an

optionally substituted C @ i phatic. 35. The net hod

of any of clainms 27-33, Wwherein each R6 and R6 is

i ndependent |y hydr ogg % al i phatic that is that

is optionally substi n 1-3 of hydroxy, oxo,

hal o, cyano, nitro, ® N-onal |y substituted

cycloaliphatic, optionally substituted

het erocycl oal i phatic, opt substituted aryl,

optionally substituted he eroaryl or conbi nati ons

t her eof . 36 The net hod of Iany of clains 27-34,

| S |ndendently hydr ogen,

.oraphm%@%%%hgvf ‘S g??#h@%rﬁt Boptional |y substituted
Retsha;ﬂ qptmnahpsu‘tmmhtb& aBplagiciol uNR@R]@f opyl . 37. Th e

met hod n clainms 27-35, wherein both R 6
re bt o Yaf ks Bdgberdindy hakpeen ot e priorsfy Jubstiuied C..
aliphatic,\wer ei n RI Is -NR6R 6, and R6 and R 6 together with

t he nitrogen mto_ which they are attached forman .
opt i onal | %6&5@&% togethgr yptg th%ﬂ%@gg@ atom to which they are attached

form an optionally substituted 4-7 membered heterocycloaliphatic;
Lis -(CH2)n;

Rs is -ZPRy, wherein each ZP is independently a bond or an optionally substituted
branched or straight C,.¢ aliphatic chain wherein up to two carbon units of Z® are optionally and
independently replaced by -CO-, -OCO-, -COO-, -CONRS-, or -O-;

Each R7~ is independently RC, halo, -OH, -NHj3, -NO,, -CN, or -OCF;;
Each R is indepéndently hydrogen, an optionally substituted C,.g aliphatic, an

optionally substituted aryl, an optionally substituted heteroaryl; and
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het er ocycl oal i phatic. 39. The nethod of any of clains
27-37, wherein R2 is an optionally substituted
worenweayeio ¢ cycl oal i phatic, an optionally subBCT/US200T004745

bi cyclic cycloaliphatic, or an optionally substituted
tricyclic cycloaliphatic. 40. The nmethod of any of
clains 27-38, wherein R2 is an optionally substituted
3 9 nenber'ed nonocyclic cycloaliphatic. 41. The

%Sof any of clains 27-39, R2 is cycl opropyl,
cyclo utyl, cycl opentyl), cycl ohexyl, cycloheptyl or
cycl ooctyl, each of mhlch IS optlonally substltuted

MO 2 07{100670
2. AtpbodoEpnlh g ncuPo SRR ROHEA 08 oy SOTRrisiEdD atep of
contacting psidoaedptyr withatcompberd of/fonmald Jdhati c, optional |y
substituted' heterocycloaliphatic, optionally
substituted aryl, optionally suybstituted heteroaryl,
optionally substituted:al ar bonyl, optionally
substituted cycl oal koxycar® ).optionally
substituted heterocycl oal ko afbonyl or
conmbi nati ons thereof. 42. The t hod of any of clains
27-40, wherein R2 is a nonocyc¢1c cycl oal i phatic
substituted with a heteroarylN43. The net hod of any
of clains 27-41, wherein RX is g nonocyclic

het er ocycl oal i phati c, S fC

het erocycl oal i phati c, 3 (cyclic

het erocycl oal i phati c, ich is optionally
substituted. 44. The nx ®Wf any of clains 27-42,
wherein R2 is an optionally Substituted 5-9 nmenbered
monocyclic heterocycloalip icRhaving 1 to 3

het er oat ons i ndependently selected fromN, 0, and S.
45. The method of any of clldinms 27-43, wherein R2 is

oraphanﬂ){&éiﬁﬂc ﬁ*g@ce)(, a],bleﬂﬂaﬁ tgélgf;p 3@%‘?&){' i m dazol i di ne-vyl,

2-pyrazol i ne-y pyrazol i pi peri di ne-yl,
R isangomionally ytbstlmjccbﬁo)h iatied ydn optamabﬁ mebsyityted alkenyl an optionally

[ | l,, each of which is
subst:tuté& Soﬁa’l ]IQ?/\7 )sil%estﬁlf“% ?n efﬂ‘w H6 o 3 of hal o, or
aI | pﬁa@h of RahibRY is indkpepidanily hpdappge ar hooptionally substituted Cj4

lekoxy(alkoxy))carbonyl cycl oal i phati c,
heterocycloallphatlc aryI heteroaryl, acyl, am do,

amni no ( hétseinddwztlogéthemﬁh Itl@f) ﬁmy)gen atom to which they are attached.

Forman GRS B SR S SRl a1y

LsyqﬁnbmHied bi cyclic heterocycloaliphatic that has
3 t er pat ons dependent]y selected fromN, 0, and
Ris‘s Z?ﬁ% gerﬁ’é’t%ia%o 3 ?ﬂdee? 1% Ahond pr a5 optiprallyisHbsistuted
branchedio® sﬁﬁlghpUl Qaﬂbﬁﬂlc%ﬁﬁﬁtd'ﬁéﬂéﬁdlpﬂ:om/o ARIHREIEY 0P 7238 Hptionally and
d dﬂgﬁy 3 erocycl oal i hatlc or a fused bicyclic
indepen W@i‘%}’@ ¥I-Chhat - caPP-ofCONR cHPri-©-opt i onal |y
subs}saéwkeqis mﬂ%aenﬁ&ﬁl}ﬂﬁ@ o leﬁnwrﬁz 26haL &“fa‘ of 6@1:3,
wher ei n azabicycl o[ 2 hexatie-

az abF&%Rop%l@eﬂeqdﬁ@%x ogen, aaropgoaqlhsbwéwmcnces aliphatic
group, an]diﬁf‘oﬂﬁﬁ)é)!ﬁbstl E&‘aﬁfg ra)“igip?lg ééltﬁlf ééfﬂshﬁE@d hé@erowszlddt ut ed
q tanitpk=ax i c(oxy) ) car bonyl ,

aliphatic,

30. The method of any of claims 27-28, wherein R, is an optionally substituted aliphatic. -
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(al koxy(al koxy)) carbonyl, cycloali phati c,
whedoenawyc| oal i phatic, aryl, heteroaryl, acyl,Panusmp7/004745

am no, (heterocycloaliphatic)oxy,

(heterocycl oal i phati c(oxy))carbonyl. 49. The nethod of

any of clains 27-47, wherein Ra is one selected from

1- net hoxycar bonyl pi peri di ne-4-yl ;

31. Tﬂeﬁ%ﬁ%ﬁ%?%@ﬂaﬂhﬁ’@?@g' 'R'ﬁex%u‘)’k] is a methyl, ethyl, propyl, isopropyl, or
ro oxycarbonyl i peridi ne- 4-yl

butyl, each qf sWsER oy ioartnbsEiuRti di ne- 4-yl :
1 ((2,2- d|f|uoroethoxy)carbonyl)plperldlne 4-yl; 1-
(2- met hoxy( et hoxy) car bonyl ) pi peri di ne-4-yl ;
32.  Thepethodnfyensof Flaampdni0) whersin Bi i niea thethiy] i is optlonally substituted
- ( 0 C oct an
with 13 §f A, FRIBR IR (e B C G Rodeorliph 5 AR ooy
8 (propoxy(carbonyl)) 8- azablcyclo[3 2.1 ]octane-3-yl;

G L TR G € N

azab|cyclo[3 2. 1 ]octane 3-yl;
34, TlTe %anwgo(é"%et ?Ofé}’%é: ?J} g% nX/&lzrreln l%lz ;iisb-ll\? s(l:ll 5oz£n?<>1 e%ch of Rg and RYs is

mdependce;ﬁ}mc;wgéromye(naﬁmﬁmw $ubsnAeall cuRpIRI3: 2. 1 |
oct ane-3-yl; 1-(pyrazine-2-yl)piperidine-4-yl; 1-
(1, 2, 4- t hi adi azol e- 5- yl) pi peri di ne-4-yl;

35. THe &@IﬁoﬁQiﬂéﬁ JF @ﬁmﬁé 27-B%! Whkdeti &ﬁ:hgi{é’e{nd lﬂ's is independently hydrogen
(et hoxy(car onyI rrolidine-3-

or Ci4 al‘l’hﬁ'il‘éﬂ}?; Bays e wsy?iswﬁeéwm ihé &-yrdroxts pkQ. zlo, cyano, nitro,
or optlomﬂpi él%yg?reﬁﬁﬁd;xy( 5 gi&;ﬁ/ﬂ)})ﬁ%ﬁ@%aﬁ%%bggt;&?eo Te¥er rocyc, oali phatig, optionally
SUbStlmte(imFb‘pQRWI@&W@Bhﬁt@tFéW&emm pe cmyinatlons thereof

1-((2, 2- d|f|uoroethoxy)carbonyl)pyrrol|done 3-yl;

8- ( 3-
36. TfmethOQDony of blairds 27-8Hewbergir) $ach- lbszzaidl Rry sl indléhd2ntly ﬁydlrogen,

optzonall@%\%s g%th(ggcc]%'ﬁpéhy iu%fgn%%41%g§ﬁgr optlonally substituted propyl

1 (nethoxy(carbonyl))azepane 4-yl; 1-

R —

(|sopropoxy(carbonyl))azepane 4-yl ;

38. Ttten;éx%ﬁ%)éyo( é{m‘lﬁ §£§§38t h?ﬁgh S_lbon lg% gsz Ifﬁnﬁi, g'nc}/ R;s ar}d 1({%_together with

the nitrogeh atdrﬁll’g/dfhﬂihuhémar%-aﬁhéhﬁﬂ%&ﬁ el 1bhﬁﬂ)ﬁ§ﬁ:l§ﬁﬁ@ed44-377|membered

t et r ahydr of ur an- 3- yI(oxy(carbonyl)))pyrrol|d|ne- 3-yl;
*.“’te“’cy"if!a?‘@i’ %/hyl (1, 2, 4-t hi adi azol e-5- yl ))cycl ohexane-1-yl ;

1 (1, 2, 4- thladlazole 5-yl) pi peridine-4-yl;
3- eth yl (1, 2, 4-thiadi azol e-5- I))plperldlne 4-yl;
39. que thod og‘rag(ﬁ flaims, 27- QYyW;xyrﬁprbg; pscﬁrmpzwnylly substituted monocychc
cycloahpﬂat{CQ% Bﬁﬁ@ﬁdllﬂf%ugst%ht)eﬁ 'bl?z?}fchg 'c?@loﬁfip dic, or optlonally substituted
6- et hyl (pyrazi ne-2-yl)) pi peridi ne- _aq
tHCYChCQYC Phﬁ%&(carbonyl))a zocane-5-yl; 1-
(ethoxy(carbonyl)) nethylplperldlne 4-yl ;
azi ne- 2-yl- (4-met hyl)) pi peri di ne- 4- yI 1-(3-
40. %od(of_ apy of phaiasi2 &:38) whéreyd R) jsyamr atioiihesbstituted 3-9
bered i adi azol e-5-yl))pyrrolidine- 3-yl;
membere n%%mﬁgaglﬁgiﬁﬁpgp§$a2|ne 2-yl)))pyrrolidine-3-yl;
1-((5, 6- dlnethyl(pyra2|ne 2- yl)))piperidine-4-yl;

41. Tl?e éul,}” agoltaglyg Z o) %7 S?d*{%gs cglcgﬂp%pny cy_c}/olb;utyl cyclopentyl,

cyclohexyl; Q)tk:-lmiﬁiphm ot d'yc‘dbz)otye, each lof )i gteisi opitioRalty stbstituted with 1-3 of halo,
4- (1, 2, 4-thiadi azol e-5-yl ) cycl ohexane-1-yl; 1-(2-

hydroxy (6- phenyl - (pyrazi nee6- yI)))plperldlne 4-y1;
1- (6- (2- hydroxyphenyl ) pyrazi ne-2- yl)pi peridin-4-yl;
1- (5-net hyl (thiazol e-2-yl)) pi peridine-4-yl;
1- (benzo(d)thi azol e-2- yl)piperidine-4-yl;
1- (benzo(d) oxazol e-2-yl ) pi peri di ne-4-yl; 1-(prop-2-
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ynyl (oxy(carbonyl)))-8-azabicyclo[3.2.1 ]octane-3-yl;
w@2qobeos2e ynyl (oxy(carbonyl)))-8- azabi cycl o[ 3PQI/1IS2007/004745

] oct ane-3-yl; .

1- (prop-2-ynyl (oxy(carbonyl)))pyrrolidine-3-yl;

1- (but-2- ynyl (oxy(carbonyl)))pyrrolidine-3-yl;

1- (pent-2-ynyl (oxy(carbonyl)))pyrrolidine-3-yl; 8-

: Wal-P .- 8- ' . ne- 3- vl . :
optionaly| AYISARIAE il GRBAERY, S ot BERAC DD KAy substiuted
heterocyclqaliphati optionadiy sbstitwted aryd, aptipealby sibytitnted heteroaryl, optionally
S‘letltUteg’ eatq]ﬁéog{}{/c %g}r‘g% héﬁ?%g?%ég%@%}l;%/%e %Q?ca%byrll)}l, o]i)tionally substituted
heterocyclealpyrymziboeyR oy bymbinntbackhao®- y| ; and

pi peridi ne-4-yl. 50. The nethod of any of clains
'~ 27-48, wherein g is 0-3. 51. The nmethod of any of
42, Tied mietiodDf-a49 of vhahed n40pwheidR3is SRonbeydlit B9 oMiphatic
Subt.mttre. tlggtor eru0|ng the severity of a nuscarinic
st eflev%@tbf‘ MY 'at ed di sease in a mamual, conprising the
step of adnministering to said nanmal a conpound as
described in _and of claims 1-4. 53. The nethod
43.  ThergthediRf apy of Flaims 314 LwbeieimRs i aimenewsh hetsrocycloaliphatic, a
bicyclic lefe6BERbalipha i ) ! I3

2 4 e IR PR A Ayl fTonatly
substitutedf treating or reducing the severity of a disease in a

patient, wherein said disease is selected from CNS

derived pat hol ogi es including cognitive disorders,
44.  The methodsf anpef cleims 2fdar whbeiewi Ry isDinsaptidenlly sibBjuted 5-9
' : ' . I: vari,ous depentias su
e el e S e ol FR B 1 O 2 o AP T PR B setectea
from N, Qjjasdr¥ler s i ncl udi ng schi zophreni a, mania, bipolar
di sorders, pain conditions including acute and chronic
syndrones, Huntington's Chorea, Friederich' s ataxia,

45.  TiG ikgwddd ahg of olairet 2943, SHadiOREis FIWLRRYCT SoEoxslask yl,
.. .di segs clinic depr.essi on,. Par.ki nson' s. di sease, .
lmldmhglé'ﬁ%h%?gfézaﬁgw grestlitnead Wegrinedh lot-dienerybairgholine-yi
azepane-yly ﬁi@%tmmﬁ-ylnoﬁngﬁ@n%, et dﬂvﬂﬁgﬁﬁgﬁpﬁéﬁaﬂi %utﬁ,idiﬁﬁe@ﬂzgth 1to3of
ry .nmou i nc].udi ng -Sj ogren's ndr onre, radhycardia,

hato, or afNars By S PO NSRS EI P GRSk BAhES, cxsiemiphatic,
heterocycliliptiati€ akyiINBeterdRBA 2AdY1, SRhibo, WD Pézefé%@"clo%ﬁﬁhét%o?};,e P

of ﬁontaggl said patient with a conpoudnd as
(heterocygloaliphapicloxy)earpengk ' ¢l ains 1-4. 56. A pharmaceuti cal

conposition conprising a-conpound according to clains

1-25 and a pharmaceutical carrier. -82
46. The method of any of claims 27-44, wherein R, is an optionally substituted bicyclic

heterocycloaliphatic that has 1-3 heteroatoms independently selected from N, O, and S.

47. The method of any of claims 27-45, wherein R, is an optionally substituted 7-10

membered bridged bicyclic heterocycloaliphatic or a fused bicyclic heterocycloaliphatic, each of

which is optionally substituted.

48. The method of any of claims 27-46, wherein Rj is 5-azabicyclo[2.1 .1]hexane-yl, 7-
azabicyclo[2.2.1]heptane-yl, or 8-azabicyclo[3.2.1]octane-yl, each of which is optionally
substituted with 1-3 of halo, or aliphatic, alkoxy, (aliphatic(oxy))carbonyl,
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(alkoxy(alkoxy))carbonyl, cycloaliphatic, heterocycloaliphatic, aryl, heteroaryl, acyl, amido,

amino, (heterocycloaliphatic)oxy, (heterocycloaliphatic(oxy))carbonyl.

49, The method of any of claims 27-47, wherein R, is one selected from 1-
methoxycarbonylpiperidine-4-yl; 1-ethoxycarbonylpiperidine-4-yl; propoxycarbonylpiperidine-
4-yl; 1-isopropoxycarbonylpiperidine-4-yl; 1-((2,2-difluoroethoxy)carbonyl)piperidine-4-yl; 1-
(2-methoxy(ethoxy)carbonyl)piperidine-4-yl; 1-((3-butynoxy)carbonyl)piperidine-4-yl; 8-
(methoxy(carbonyl))-8-azabicyclo[3.2.1]octane-3-yl; 8-(ethoxy(carbonyl))-8-
azabicyclo[3.2.1]octane-3-yl; 8-(propoxy(carbonyl))-8-azabicyclo[3.2.1]octane-3-yl; 8-
(isopropoxycarbonyl)-8-azabicyclo[3.2.1]octane-3-yl; 8-((2,2-diﬂﬁoroethoxy)carbonyl)-8-
azabicyclo[3.2.1]octane-3-yl; 8-(methoxy(ethoxy)carbonyl)-8-azabicyclo[3.2.1]octane-3-yl; 8-
(3-butynyloxy(carbonyl))-8-azabicyclo[3.2.1Joctane-3-yl; 1-(pyrazine-2-yl)piperidine-4-yl; 1-
(1,2,4-thiadiazole-5-yl)piperidine-4-yl; 1-(methoxy(carbonyl))pyrrolidine-3-yl; 1- ‘
(ethoxy(carbonyl))pyrrolidine-3-yl; 1-(isopropoxy(carbonyl))pyrrolidine-3-yl; 1-((2,2-
difluoroethoxy)carbonyl)pyrrolidine-3-yl; 1-(2-(methoxy(ethoxy))carbonyl)pyrrolidone-3-yl; 1-
(propoxy(carbonyl))pyrrolidine-3-yl; l-((2,2-diﬂuoroethoxy)'carbonyl)pyrrblidone~3-yl; 8-(3-
methyl(1,2,4-thiadiazole-5-yl))-8-azabicyclo[3.2.1]octane-3-yl; 8-(3-ethyl(1,2,4-thiadiazole-5-
y1))-8-azabicyclo[3.2.1]octane-3-y1; 1-(methoxy(carbonyl))azepane-4-yl; 1-
(ethoxy(carbonyl))azepane-4-yl; 1-(propoxy(carbonyl))azepane-4-yl; 1-
(isopropoxy(carbonyl))azepane-4-yl; 1-((2,2-difluoroethoxy)carbonyl)azepane-4-yl; 1-(2-
(methoxy(ethoxy))carbonyl)azepane-4-yl; (tetrahydrofuran-3-yl(oxy(carbonyl)))azepane-4-yl;
(tetrahydrofuran-3-yl(oxy(carbonyl)))pyrrolidine-3-yl; 4-(3-methyl(1,2,4-thiadiazole-5-
yD)cyclohexane-1-yl; 1-(1,2,4-thiadiazole-5-yl)piperidine-4-yl; 1-(3-ethyl(1,2,4-thiadiazole-5- |
yD)piperidine-4-yl; 1-(6-chloro(pyrazine-2-yl))piperidine-4-yl; 1-(quinoxaline-2-yl)piperidine-4-
yl; 1-(6-methyl(pyrazine-2-yl))piperidine-4-y}; 1-(methoxy(carbonyl))azocane-5-yl; 1-
(ethoxy(carbonyl))-4-methylpiperidine-4-yl; 1-(pyrazine-2-yl-(4-methyl))piperidine-4-yi; 1-3-
methyl-(1,2,4-thiadiazole-5-yl))pyrrolidine-3-yl; 1-(3-ethyl-(1 »2,4-thiadiazole-5-yl))pyrrolidine-
3-yL; 1-((5,6-dimethyl(pyrazine-2-y1)))pyrrolidine-3-yl; 1-((5,6-dimethyl(pyrazine-2-
yD))piperidine-4-yl; 1-(1,2,4-thiadiazole-5-yl)piperidine-4-yl,; 1-(thiazole-2-yl)piperidine-4-yl;
1-(4-methyl(thiazole-2-yl))piperidine-4-yl; 4-(1,2,4-thiadiazole-5-yl)cyclohexane-1 -yl; 1-(2-
hydroxy-(6-phenyl-(pyrazine-6-yl)))piperidine-4-yl; 1-(6-(2-hydroxyphenyl)pyrazine-2-
yDpiperidin-4-yl; 1-(5-methyl(thiazole-2-yl))piperidine-4-yl; 1-(benzo(d)thiazole-2-
yDpiperidine-4-yl; 1-(benzo(d)oxazole-2-yl)piperidine-4-yl; 1-(prop-2-
ynyl(oxy(carbonyl)))piperidine-4-yl; 1-(pent-2-ynyl(oxy(carbonyl)))piperidine-4-yl; 8-(prop-2-
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ynyl(oxy(carbonyl)))-8-azabicyclo[3.2.1]octape-3—y1; &-(but-2-ynyl(oxy(carbonyl)))-8-
azabicyclo[3.2.1]octane-3-yl; 1-(prop-2-ynyl(oxy(carbonyl)))pyrrolidine-3-yl; 1-(but-2-
ynyl(oxy(carbonyl)))pyrrolidine-3-yl; 1-(pent-2-ynyl(oxy(carbonyl)))pyrrolidine-3-yl; 8-
(pyrazine-2-yl)-8-azabicyclo[3.2.1]octane-3-yl; 1-(prop-2-ynyl(oxy(carbonyl)))azepane-4-yl; 1-
(but-2-ynyl(oxy(carbonyl)))azepane-4-yl; 1-(pent-2-ynyl(oxy(carbonyl)))azepane-4-yl; 1-
(ethoxy(carbonyl))azocane-5-yl; 1-(pyrazine-2-yl)pyrrolidone-3-yl; and piperidine-4-yl.

50. The method of any of claims 27-48, wherein g is 0-3.

51. The method of any of claims 27-49, wherein m is 0-3.

52. A method of treating or reducing the severity of a muscarinic receptor mediated disease

in a mammal, comprising the step of administering to said mammal a compound as described in

and of claims 1-4.

53. The method according to claim 5 i, wherein said muscarinic receptor is M.
54. The method according to claim 52, wherein said muscarinic receptor is M.
55. A method of treating or reducing the severity of a disease in a patient, wherein said

disease is selected from CNS derived pathologies including cognitive disorders, Attention
Deficit Hyperactivity Disorder (ADHD), obesity, Alzheimer’s disease, various dementias such
as vascular dementia, psychosis associated with CNS disorders including schizophrenia, mania,
bipolar disorders, pain conditions including acute and chronic syndromes, Huntington's Chorea,
Friederich's ataxia, Gilles de la Tourette's Syndrome, Downs Syndrome, Pick disease, clinical
depression, Parkinson’s disease, peripheral disorders such as reduction of intra ocular pressure
in Glaucoma and treatment of dry eyes and dry mouth including Sjgren’s Syndrome,
bradhycardia, gastric acid secretion, asthma, GI disturbances, and wound healiﬁg, wherein said

method comprises the step of contacting said patient with a compound as described in any of
claims 1-4.

56. A pharmaceutical composition comprising a compound according to claims 1-25 and a

pharmaceutical carrier.
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