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[005] 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 incontinence,
glaucoma, Alzheimer’s (AchE inhibitors). Despite the large therapeutic value of this family,
cholinergic drugs are limited by the lack of selectivity of these agents, with significant activation of
the parasympathetic autonomous system and elevated incidence of adverse effects. The molecular

cloning of the muscarinic receptors and the identification of the physiological role of specific
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cloning of the nuscarinic receptors and the identification of the

physi ol ogi cal role of specific -1 WD 2006/ 023852 PCT/ US2005/ 029780
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Zo—| —G
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and pharmaceutically acceptable salts thereof.
[009] Each of Rj, Ry, Rs is independently Q; or Qa, or R, and R; together form oxo.
[010]  Z; is -C(Q1)2-, -C(H)(Q1)-, -CHNQs)-, -C(O)-, -CHa-, -N(Q1)-, -N(Q)-, or O.
[011] Z,isN.
[012] L is abond, an aliphatic group, C3-Cs cycloaliphatic, -O-, -S(0),-, -S(0),~(C1-Cs)alkyl-,
-C(O)N(Q2)-, or -S(0), N(Q2)-, in which the aliphatic group is optionally substituted with 1-3 of
oxo, Qp, or Q.
[013] G is a monocycloaliphatic group, a monocycloheteroaliphatic group, adamantyl, or a

bicyclic or a tricyclic group of the formula (I1I)

" ()
in which the monocycloaliphatic group, the monocycloheteroalipahtic group, the adamantyl, and

the bicyclic or tricyclic group are connected to L via any ring atom including those in X; and ring
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the bicyclic or tricyclic group are connected to L via any ring atom
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that a tors of "nuscarinic'receptors, and net hods of
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gener alq(ifgsgheé]fli \%\85{% 2 muscarini c receptors. Unexpectedly, the
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M and/or carlnlc S re ative to other nuscarinic receptors
halo, C;-C4alkyl, oxo, CN, NOj, CF3, OCF3, OH, SH, -S(O).H, -NH,, COOH; and each i is

independently 1, 2, or 3; each m and n is independently 1, 2, 3, or 4 provided that m + n is at least

4; each p is 0 or 1; each y is independently 0 or 1; tis 1 to 4; and each z is independently 0, 1, or 2.

[020] Additional aspects of the present invention provide compounds of formula (II),

pharmaceutical compositions that are useful modulators of muscarinic receptors, and methods of

treating muscarinic receptor mediated diseases using compounds of formulae (I and II).

[021] Advantageously, the compounds of the invention are generally selective for M; and My

muscarinic receptors. Unexpectedly, the compounds of the invention exhibit increased activity

and/or efficacy for M; and/or My muscarinic receptors relative to other muscarinic receptors.
DETAILED DESCRIPTION OF THE INVENTION

[022] As used herein, the following definitions shall gpply unless otherwise indicated.
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by muscarinic activitieS and alleviation of synptons of diseases not
di r ect |opmpgigs with e endegeneusiigandipior wybsirae(s) foxbinging siteby) on dhesteeeplos tanhose
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limte | ogl es 1 ncluding cognitive disorders,
At t ent ilgandeihfiogt Hyperactl vity Disorder (ADHD), obesity, Al zheiner's
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and chrrefershotistpricaimmwa, fot-diseases @taoatfe dir@llyrcewsed By immsherihic hbwlmsand a, Glles de
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(ADHD), obesity, Alzheimer’s disease, various dementias such as vascular dementia, psychosis

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
Sjogren’s Syndrome, bradhycardia, gastric acid secretion, asthma, GI disturbances and wound
healing.

[027] As used herein the term “aliphatic’ encompasses the terms alkyl, alkenyl, alkynyl.

[028] As used herein, an “alkyl” group refers to a saturated aliphatic hydrocarbon group
containing 1-8 (e.g., 1-6 or 1-4) carbon atoms. An alkyl group can be straight or branched.
Examples of alkyl groups include, but are not limited to, methyl, ethyl, propyl, isopropyl, butyl,
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healing. [027] As used herein the term"aliphatic' enconpasses the terns
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het er oarrmyd subaiummdr dschagd py@aﬂyfﬂ dJaIemm¢M,,ath heteyoargly alkoxy, aievho, acyl ,
sul f ony

sul f
sul f am I]%tem?)r)%l Q%%’I‘yﬁgrﬁorw al ld HII’I?QI'%M ahgtgéjpg(c,é’%g éIII %I &mx’gr yl oxy,
het er Oa@Mfaﬁ)ﬂygulﬁkﬁIukan, mmuxeahaﬂfamy]r ydlﬁhkctaxyxo oerrbzhmjﬂ,@xylbalki/lO&O] As used
her ei n " r ref er s atic r.bon t hat
cont ai nge Er"%yc ‘(aﬁq%oxy’ %Ylgx%rhe”z’roﬂy Lo (i ‘Hgl%y@%}(’jﬁ’gtemﬁglﬁg éasI'g'dl%IIgI triple bond.
Li ke an @8okyhs 64c0Upreindin Skl | graipaesprs t@&nalhﬁa&idaﬁjog@to@rthd]) camahe2t8 An
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such as & %g oyt ‘&é‘Pq{‘;ﬂtom%"éIdé’Il I?&i}@P%E’Ip dVII“{If an %gyle&%‘ﬁ’rﬁalk%y gXYP
aroyl, hglws s@r@fgﬁb’dr:bran@héﬁowpeﬂk}b@ﬂ up @hyyd @pafrobmyyshasﬁyutemwtﬂﬂ One GYEG1©, am no,
acyl, sul fonyl, sulfinyl, sulfany sul f ur ea, | our ea, _sul farriy

sul f am gebstipgess Slt?hlabhﬁ%ﬂ’d%lWI %%?fk%@%@fyl ﬁé{% é?tswafI ORYp| 259K}, NETERQAFQS,
het er oar Méo%ybo 1aleIésMéaQB%yloﬁﬁt&t&&%9éﬂoairkﬁ6»cy10§ulﬂaﬂﬁr iyl shi@], sdigoxys ed

her ei n, am no" group refers to Y wherein each of Rx_and RY s
urea thiourea, sulfamoyl, sulfamide, oxo, carbamoyl cycloalkyloxy, heterocycloalkyloxy, aryloxy,
heteroaryloxy, aralkyloxy, heteroarylalkoxy, or hydroxyl.

[031] As used herein, an “amino” group refers to ~NR*RY wherein each of R* and RY is
independently hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, aryl, aralkyl, heterocycloalkyl,
(heterocycloalkyl)alkyl, heteroaryl, or carbonyl each of which are defined herein and are optionally
substituted. Examples of amino groups include alkylcarbonylamino, alkylsulfonylamino,
alkoxycarbonylamino, (azacycloalkylcarbonyl)amino, heteroaralkylcarbonylamino,
heteroarylcarbonylamino, carbonylamino, (heterocycloalkyl)carbonylamino,

(heterocycloalkyl)alkylcarbonylamino, heteroarylcarbonylamino, arylcarbonylamino,

aralkylcarbonylamino, (cycloalkyl)alkylcarbonylamino, cycloalkylcarbonylamino. When the term
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I ndependent |y hydrogen, al kyl, cycloal kyl, (cycloal kyl)al kyl, aryl,

aral kyl, heterocycl oal kyl, (heterocycloal kyl)al kyl, heteroaryl, or
carbonyl wechowi3sshi ch are defined herein and are opti orairius20sobesse t ut ed.
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al koxy c amem yib HertH feﬂ’(ﬁa%lml(w’ RUFY Ie 2P ORSHAPI @It pigfopTesented DY -NK' -

het er oaga %&Xé SRR @k da0bovel O SERRAkNSHRNROSPoFBIORY af @R DaIYHdENT NO,
(heterocyclo yl')carbonyl am no, (heterocycloalk | ) al kyl car bonyl am no,

het er oawﬂouﬂammyalmrnmo caPbpnlamioRSATRERY ko, hyshenyleylén Mssrpoaptrsifanyl,

(cycl oa rd When the term-5
WO 2006&%@%@@%%F%ﬁﬁ%@§8%§$§§§%§x£¥p% E%%%%ﬁYP§ﬁ¥E%&#aﬁllls represent ed by

. NK- - . clcBalkytdkyleatbopylgarylchbomdsrsalindeabenyl, dsterheydlopdieyleaonel, A nonexhausti ve
l | st Of OSSIcPoa %?ca%on&l ﬁe@%&aﬁ?l%grb?ﬂflofrﬁlg%io@fﬂk?ﬁarb%hﬁyl am no,

carbony capto, al kyl sul fanyl,
al kyl sujoB2n yAs usad hm’emudt faarbphyl” gmup,odmnbl@q:ﬂ/dloneadr lay partwiianotpbr, structure refers to

cycl oal n a rbon s
aralkylgébﬁgﬁyﬁmxﬂ%tﬁﬁé@vg %ﬁ*k?ﬁgér SoRYT %M%mggﬁ%%ggﬁqaﬁwm?5?%9(8%?bonyl
het er oaﬁrylaﬁﬁ;ﬁdan@;darboﬁyl) het reprosenet oy LC@)RB nW1tho{ltﬂBﬂ}atléﬁ, carbenlyllzerups ran a
"carbonyl " group n.used al one rt of ano r stru e refers to
- 00y Rodhelyig e S5inEp et ol PR LA BBRYPHoTEnot t ne
term na&ryﬁ:'é%ﬂyl((@F ghaloarﬂEMb&fﬂ)nmérKWCIban@QQﬂﬁbx)yl) Hetdr@cybl@ﬂkﬁ@(ﬁﬂﬂﬁdylby
C(ORx. Wthout Timtation, carbo grou q_ anbude optionally
substlt@W@H“%ﬁ?ﬁﬁﬁﬁK%%n?ﬂm“ﬂW%EyVﬁw yﬁﬁwgﬁﬁ§¥ycﬁ'%9'an1nocarbony|
aryl car f?é%@&ﬂ!:yc((ﬁll&xyca%hﬂaélﬂrﬁ)ﬁfx?&ﬂyd@l cHAbLAEASYHEDGF, lﬁkﬁ’tszb@fcS’Ql‘)é/r!y],carbonyl
het er ocycl odl ke % car bonyl {Ian1nocarbo

hal oar yilbyihetee wcyrboexlaﬂkfaqy gy ]carbond £¢ %h@;lvaﬂgoxmwkar&e@& oal koxycar bonyl ,
al kynyl fyﬁéﬁ% €<§1¥ o)al ?ﬂb )ﬁéfé?cfapﬁwlgonyh %fy?d’a%hﬁ}’ riQ8drylcadsBany!
eroary ony

al kyl he oca koxyar yl car bony

hal oal kdkyzewcyﬂbowl b@ayha)loalkoecwaklwnm&teélﬂ@aryléatrbwlmﬁwlkg%wl

heteroarxyﬁg% x%gﬂggygﬁgﬁﬁﬁg%kpoﬂg{ﬁgﬁ Sﬁ%’ ?BéicaﬁﬁgﬁﬂBRQYI

aI kyI h ehlkylsﬂfqnlytcanbbmyiydlkyl:anﬂ}dnsu hrbfblnyh@albbmﬁy(br thealrrhen dcmnbmaymve llst of

| f I
vyl am RoeRraonie € o PR i bR P! CBb R EBERRIY 1y
|ncIudeﬁyﬁuhﬂomybanmﬂ@mﬁam@nmﬁmyahkykdﬁnﬁpﬂkw$ﬂﬁmﬂbmnmbamMnUL car boxy, oxo,
hydr oxyl u

| f | f onyl
am nocafi¥ ﬁg#omﬂéﬂﬁ@ﬁ@gyghﬂpﬁcyééﬂkQQPéy¥%gpﬁgﬁ@¥“U%§¢W%%wka 3Fﬂylgg¥bonyl
aryl car haewtyclaliahdstoadl; Ragytycloalglatyasbohyl ghdigrbaglcirbonl, or

heteroc¥cloalkylalkylcarbonyl heteroarylcarbonyl or
het er oa %W@V@@ﬁkﬁ%ﬁ?? [033] As used herein, aryI" group used al one or

as part @f) aak fed BbrelD e taryl@group usedrabdnk Yot as part of a larger moiety as in "aralkyl",
"aralkoxy", or "aryloxyalkyl" refers to monocyclic (e.g., phenyl); bicyclic (e.g., indenyl,

naphthalenyl, tetrahydronaphthyl, tetrahydroindenyl); tricyclic (e.g., fluorenyl, tetrahydrofluorenyl,
anthracenyl, or tetrahydroanthracenyl); or a benzofused group having 3 rings. For example, a
benzofused group includes phenyl fused with two or more Cy.5 carbocyclic moieties. An aryl is
optionally substituted with one or more substituents including aliphatic (e.g., alkyl, alkenyl, or
alkynyl); cycloalkyl; (cycloalkyl)alkyl; heterocycloalkyl; (heterocycloalkylalkyl; aryl; heteroaryl;
alkoxy; cycloalkyloxy; heterocycloalkyloxy; aryloxy; heteroaryloxy; aralkyloxy; heteroaralkyloxy;
aroyl; heteroaroyl; amino; aminoalkyl; nitro; carboxy; carbonyl (e.g., alkoxycarbonyl,
alkylcarbonyl, aminocarbonyl, (alkylamino)alkylaminocarbonyl, arylaminocarbonyl,

heteroarylaminocarbonyl, ; or sulfonylcarbonyl); aryalkylcarbonyloxy; sulfonyl (e.g., alkylsulfonyl
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"aral koxy", or "aryloxyal kyl" refers to nonocyclic (e.g., phenyl); bicyclic
(e.g., indenyl, naphthalenyl, tetrahydronaphthyl, tetrahydroindenyl);
tricyclicwOeng/a23gseuorenyl, tetrahydrofluorenyl, anthracenskgosoesrso
tetrahyggqqngpracenylkwior a_benzof used group having 3 rlng For exanpl e,

L 1&H%SMEH€H9¥WTﬁ@%ﬁyMﬁﬁhawﬁﬁu YHoPE EA8: car bocycl i c

moi et efyqrdiy; %M mbl%apt%mf&aauey tﬁiét;@a J stiB6Y1 Wt him A8 X0 or¥Rb8mSHbSt i t uent s
|nclud|n% allp at g%% al kyl’, kenyl, or aIkynyI) cycl oal kyl ;
(cycl oal gmatadewyan ar!fi]eltl@f WV‘??&’F“WI} (het erocycl oal kyl )al kyl ; aryl;

heteroao%h X%ﬁh;??églﬂﬁ &hﬁa%ﬂlﬁewdeﬂ%gm%y&%dﬁr» 1Y aryl oxy;

heteroa ylo oxy; héteroaral kyl'oxy; “aro het er oar oyl ; am no;
am noal Mkylammoalkﬂammmbbﬁwlarﬂap edkihdloard, zgammrmikwaﬁrb@w%ryl mAnye-Bar bony| |

net or onr STt hndbi Y, SR RaL S AR P ARDRE Gy, AN T

s uI f onylk{leulfpnyland, Iayhmabﬂ,qﬁkﬂlo-nﬁamﬁﬂomemmmm,?ﬂlmaBﬁaryl

1 | | tJ , al
Psul ¢ anpeigoty sotpliolh ARanySafiton® - hEGok dodipBct At £ 0 B
%Q'y°Ereeﬁeﬁe;ﬁt‘?aﬁm’“‘rb°@”$3m“dﬂkym ’a“‘ms“‘fﬁ“"swt o Aty S Ll uds hal oar i
al koxyc ‘? HBWS? % éilauccaﬁ“ll %’h%g%alf éﬁpﬂ%ugfﬁ&ﬂéj@?’yf p, in-dihal oaryl,
pl Err} nOhége@&}{éﬁuﬂﬁhmmbhﬁlﬁwﬂ,,allfyibaﬁdaShﬂf;ﬁbfugy ayaxamallkylam dillaﬂlé?ﬂ)onylaryl |
al kyl car bonyl am no noa f ¥, 20 KOX a.rlgy1 ﬁ%g Y loqz aryl,
al kyl sufEadArknylaryl ’aaﬁlfyrlr%‘gf%w am’ﬁlo%é( dlatkyeminagRflaAlk 2t,rij]a 915? oalkylary
hydr oxy gjsky | £ ¥ed h@biOayakdmiragshp refddy ra@aus g‘ﬂoup (€214 QQXM@'H{SIY bby) that is
e p B e ok e 1B i et AR ) PEABNAIRy | ar y1
het er 00%1% légf%rb%;&a%&?ﬁ rp gﬁéféréa[r)ﬂ'kyl”%k}ﬁ}ﬁ St ft@ﬁyaln%h loYduB iyt is sﬁuﬁiﬁR@d wih aryl,

het er oc ticcar bony aryl’, al kyl carbonyl amnoaryl, hydroxyal kyl aryI
al ky| cahgsemgtyhrBath “allgi ansic detstapl aaryrieﬁn&ﬂ kete®y| f onyl am noaryl ,

di al kyl Fogg*ysjedhajefﬁyé 6\51&’310110 ﬁﬂgﬁih{‘%c@ﬂegw Qr(é/# 9, 1bogi5l]1) &i herein,

an "ara refersto an at14aky group) that
is substtucttmesethht\fwrtﬂ”twamnas Whegiﬂmtlup tchongs Ha‘sﬁ uWastmq@tdnamwpmn@pée aeli ned
her ei n.

refers ?Smg h CO{IQ( g0 0{3105&1 rﬁh %tﬁugmseg rbn%t&? u’?%%gagﬁyﬁws g it htﬁé%(ﬁ‘)o%?{;gfﬂnk Bot h Irotp
"al kyl " biapdodlkeay®, I’hi)@tbloﬂleteﬂ)ahp}ﬂﬁés (ngd blogeleharrodlky3 6] bidgclolstedoalieng), ibicyalic

"bicyclic.ri .systent includes 8-12 (e.g., 9, 10, or 11) nenbered

struct ufRY Tlﬁg’t‘c Ffﬂ?ﬁﬁq‘%’fﬁﬂ%i ngs, wherein the two rings have at |east one

at om i N[O3IPTDHE téigh '@ycloﬁlphaﬁcﬂ fkeahdla SQUTEENYL paBiaMYﬁlhéamrditédlgloﬁdclyclw‘, bicgdici ncl ude
bi cycl oal i phatics oal

oal kenyl
bi cycl oREFiEYdEM V‘ﬂfﬁ%ﬁﬂi’%’s"m(géhﬁ%as T)?%é%??iﬂteqfé‘wf 9‘] tog}e rB%@éE]FHW&CElFoaI kenyl ),
bi cycli gycigsiphstic r#3d afdizcy flembeb@ RAGFEND Bngs (e.g., 3-6 membered rings).

Cycloaliphatic rings also include 8-12 membered bicyclic hydrocarbon rings, (e.g., 10 membered

bicyclic hydrocarbon rings). A cycloaliphatic group encompasses a “cycloalkyl” group and a
“cycloalkeny!l” group.

[038] As used herein, a “cycloalkyl” group refers to a saturated carbocyclic mono-, bi-, or tri-, or
multicyclic (fused or bridged) ring of 3-10 (e.g., 5-10) carbon atoms. Without limitation, examples
of monocyclic cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, or the like. Without limitation, examples of bicyclic cycloalkyl groups include
octahydro-indenyl, decahydro-naphthyl, bicyclo[3.2.1]octyl, bicyclo[2.2.2]octyl,
bicyclo[3.3.1]nonyl, bicyclo[3.3.2.]decyl, bicyclo[2.2.2]octyl, bicycle[2.2.1]heptanyl,
bicycle[3.1.1]heptanyl, or the like. Without limitation, multicyclic groups include adamantyl,
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[037] The term "cycl oal i phatic" means a saturated or partially unsaturated
nonocyclic, bicyclic, or tricyclic hydrocarbon ring that has a single
poi nt of woteeinresse to the rest of the nolecule. Cycl oabirmsaoﬂismzmzmgs are

3-8 nenbered nonocyclic rings ail@ , 3-6 menbered rings) C%/cl oal i phatic
rings atubyl,npbondb o8thedikerehirde lsn&wnbe OpiyaTA e BOBRIHICH p-amy chqrcgly " 10

rrenbere LS. rpydrocar bon rings). A cycloaliphatic group enconpasses a
"cycl oaﬂﬁblpbﬁé?oﬁpo and a "cycloal kenyl " group. [038] As used herein, a

cycl oa[0|39] ‘A Geysinalkenyla group.gis aseddieraim refers iag bricyrempic gegegvelicping of 3xl0t r j -
of E I CYE %) c%rb%%%?o%% h%(’ll‘ng Bllled& re Bob% @ndg’ B ‘fes%f c c%aill@)lylcg%dﬂgn at Oms

W t hout at1on, exa nonocyclic cyc groups 1 ncl ude
cycl oprmplpkic cijmJIembnl_stlyl,A} cmmﬂem}éimryl, ,cyqigvlmptwhﬁxwcloogtymrldwéphyﬂro-mdmyi he |ike.

oct anyaptebtseitptt SRR ALl e amidlaBhRy P | P Vde
bi cycl Ob12y<20[2]301(]ﬁc)ﬂenyl. b)yelyﬂk@ﬁ/Bmﬁg, sh]un’mrqs Ican e qymha:l[y’&u&tlﬁltc}(ﬂﬂ@yj,' ¢hemically

bi cycl o[ 2 .oct bi cycl. e[ 2. 2. 1] heptanyl, bicycl e[ 3. 1. 1] heptanyl, or
the lik aBlW’P B‘Eﬁg"}‘i}lﬁfl{‘%‘i > multicyclic groups include adamantyl, -7 WD

2006/ OZﬁﬂEE RGCI4I3RA0R LREATBAY1 geatp)chn boreptioaillyi gibstinited With bhka.mdycl oal kyl
rlngs can

ptional|ly supsti at any chem a g
posi t i oPPbS'[“B?gi sughag 3l ¥%%ﬂ Q?@m?‘f g %) , 0T & &Y *}1@{1{0 %a?lg&)gﬁgg
non- ar OH&&ﬂo@yc@@m@@gu&érb@ycrdamgl)ﬂfcyl%r}phetéx@axgl , alkdx B bydadibaskyat ons haVI ng one
or nore double b f i ncl ude

les o cl oal kenyl ?
cycl opehgterqgycloaikyloxy y%vlem%atewwm f aral@ﬁ/’]&?% ﬁglﬁ{ogﬁ@lp' XYy AP RetEPRFPYL:
hexahyd rglﬂonﬂfi@,yéarbo %ﬁléayg?%nﬂaﬂmmﬁbonywl ﬁﬁ'ﬁ&%ﬂ%‘ny] SIXGI ABERARRNHS,

bicyclo octe 3."1] honenyl cloalkenyl ring
st r uct urysdoadigicaen wr@n@wlyallssdﬁﬂfyﬂqathoeﬂa@tnowy cuRemlaBnPy  vi abl e position

on the ,{ I Su%,o{g{l?ﬂ?l @%&hy&aﬁ%@c%&ﬁ;{mﬁ& (ﬁ&%f}%idﬁﬁ&é EﬁH&l}%ﬂn@e

optlona one nmore substit nts as al |phat|c

(e.g., hd:tkgoh:;ylwfuoaylymmodletqbdxngtE)rbOIUWhmaICKfleO, ha(ltcwarowlk%fsb'} glekoapto,
het | k ,
Cyct ot FTER kPSSR R Bl e B BB, BRI 8 RO
het er oaal&brlsyllf@m), sudforoy lureajtioerea uliythoyl, salfamtni,e axiot ¢ad9anm]r boﬂrsz ,hke

| k ) l.Ky. b | b i.nQ,
gycIO)c())a/tf i‘{ﬁqﬁ n%@ﬂ‘%ﬂﬁﬁaﬁg‘?’ e%%%‘% |S\%‘§Fn3“é‘°1%ﬁ$¥ FIogl 8%"y‘°‘|1%°lrfr‘1¥‘ir?c‘i‘ﬁ‘yp°uy n’¥ ﬁ%g%w ani no,
?Laikyl ?@ﬁ%fﬁf&ﬂfﬂb@ﬁ@kgﬂmc?pkpﬁlKu&kgfbﬂbﬂwlfnmngh:l

et erocycl oa a car bopyl am ef,e car.bgnyl ani no

heteroaﬂé@kyﬁ&&#ﬂ ‘Vpgﬂpﬁﬁnln ﬁﬁﬁyﬂﬁﬁwaawhﬁ ﬁ%éﬁmyéégﬁ CORBPEEDE o,
sul f onyheteRc loalléjl Fﬁb’uﬁbﬂﬁ Q]iﬁféro@fcloaﬂdﬂl}ﬂlg{cfu@ﬂ)" ), sulfinyl (e.g.,

alkylsulfln fanyl (e. al kyl sul f anyl sul f ox ur ea Q|ourea
feyehe

sul f amoy43] sﬁP P%hﬂ@ms éxbﬁ ere%ba]ﬂﬁs&/ It‘%’“’q@rre o P%k@ menEhgied YGIORE b
lim tat '(ﬂEEd SRR E.2f 5 ©UBShenitetcdndid Gk BRY RN nirsed HAciHdand likyhiol 6hoal Kyl

(e.9. or more of the ring atoms is a heteroatom (e.g., N, O, S, or combinations thereof). Examples of a
heterocycloalkyl group include optionally substituted piperidyl, piperazyl, tetrahydropyranyl,
tetrahydrofuryl, 1,4-dioxolanyl, 1,4-dithianyl, 1,3-dioxolanyl, oxazolidyl, isoxazolidyl,
morpholinyl, thiomorpholyl, octahydro-benzofuryl, octahydro-chromenyl, octahydro-
thiochromenyl, octahydro-indolyl, octahydro-pyrindinyl, decahydro-quinolinyl, octahydro-
benzo[b]thiopheneyl, 2-oxa-bicyclo[2.2.2]octyl, 1-aza-bicyclo[2.2.2]octyl, 3-aza-
bicyclo[3.2.1]octanyl, 2,6-dioxa-tricyclo[3.3.1.0°]nonyl, tropane. A monocyclic heterocycloalkyl
group may be fused with a phenyl moiety such as tetrahydroisoquinoline. Heterocycloalkyl ring

structures can be optionally substituted at any chemically viable position on the ring or rings.



propyl cycl ohexyl), alkylbicyclo [3. 1. 1 ]Jheptyl, alkylcycl oal kenyl, or the
| i ke. [042] As used herein, the term"heterocycl oaliphatic" and
"het er ocywbi2ed6/esssonpasses a heterocycl oal kyl group an@Ca/us2005/029780

het erocycl oal kenyl group. [043] As used herein, a "heterocycl oal k gr oup
r ef er s [06#1a A3 helrdopert

| n
vkl répony, ey uspd brein) refers(ip g ST %?Y!“Géfe%l_)}(t‘é?(bﬂ , 5 to
10 r’renbnq{ ebdereraorﬂ&oggr L6 ﬂo(ﬁ)ar&ﬂ&tférr&%%g?&h@ ga@i{&g St dtnfore HoubWM Hols, @iE  Of
more of the ng atons IS e.g.,

ri a heteroatom 0, S, or conbinations

t her eofyherdix ampiresrobf the rihgttems syedictatakym (eg-Ny-ion 8)-vdemspssiobnal | y

substi tut ed piperi dyl | P | . | r ryl,

1, 4- di diclsross P@ETV%-%‘?IE“% 22%@1? gﬁl‘@%ﬁgﬁ%ﬁlﬁ“x}ﬁzﬁ?ﬂ&ﬁ? , ﬁf&s{%’{g@d& i dyl
nor pholeRydaliphdiico#re hpinbéryd accortiretty stndaubelemiaat yimenglatuah yithr anstanedneny | |

oct ahydro- thiochronenyl, octahydro-indolyl, octahydro-pyrindinyl,
decahydr o- qui nol i nyl, octahydro- ben b] t hi opheneyl ,
2-oxa-bicyclo[2.2.2]octyl, 1-aza-bi ycl\g[zz. 2.2]octyl, 3-aza-

bi cycl o[ 3. 2. 1] octanyl, 2, 6-di oxa-tuyi o[ 3.3.1.03" 7] nonyl, tropane. A
nonocycl i ¢ heterocycl oal kyl group naysbe fused with a phenyl noiety such
as tetrahydroi soqui noline. Heterocy@"yatkyl ring structures can be

optionally substitu ' | i ; [ or
Tngs. 1088t B3tab B B g IG R it A RofRty SRR ot B0

e' r ocychore'saskimayts gich as aliyl s ludsmrtatbexgilly], hydfosyalkyloang batoalkyl syeh a5 cyl i c
e.g., =) to nber ed no-. 0, hi ' - ' ' tructure
gavigng 8°r8pe%’%$earﬁ§egﬁ§ P@Y‘E}gﬁc glo all ld&g’%ﬁeif%ﬁ]kyg%gteg{&ﬂg%ﬂéﬁé%ub?ﬁseér i gg ;t oms
s ? geﬁegﬁiﬁﬁ&&m;idifyl}) ghetdibcyell,oamm)agnyyl, @ja@rwybalko?e(m alsgres! peurson jiies .
include 2-pyrrolyl, 3-pyrro - ol vl .or. 2- clic
het er oaff 51 %@dﬁ@tﬁ%é’?@’)@%‘éﬁwg}oﬁ%ﬁ?&%& tg?\%ltg?l&s &gﬁ#&g{e_y ﬁ%?roe@ﬁlg ature.
For insga 1okl, heferdcyd¥8alkflody, aBidRy/ 1ezabaryiexy, pMkyloxg, letdrearakyloksoatoiy| or

Foal

het er ocycl oal kenyl group can bge optionally.substjtuted with gne or nore
subst i t%“é‘?’f?@ogtﬁﬁn&s‘“‘é‘f%%&”@i’ H@Pﬁgﬁrb?@nyi’eﬁnég XYY, 8%y R kyl , and
hal oal ké’licyliéalfﬁéhyﬁa'%ﬁn&,% S1bA1RN QIRIhMnIno, ByKeAlxy)allidaytvyblaminec] oal kyl

(cycl oal kyl')al Kyl , heterocycl oal kyl (such benzi m dazol i di nyl),
(het er ooy a@amﬂmlyalatﬁlkxlcaégwla%@]ﬂ ‘PC?’FIP‘%EYI%WH% %al koxy groups on the

jﬁmhat @@e%cyé%@ﬁ%lﬁ%&%lfﬁﬁ?bklflél?ér&rﬁciﬁbf@daﬁlﬁﬁ&Fl@i%ifolgyuilli}*[batﬁbﬁyla?lﬁﬂ[ s) to
h e!t gr oac;i/lmglﬁﬁ), Q?%gwiaexlgglgﬂﬁgtater%ﬁﬁ?@ @?@%&5@%@9&? or %@{%ﬁ%ﬁg@f&%m no,
nitro, sﬁ‘éhba%ﬁ&ylsﬁidﬁgﬁy s(flﬁ{ém '@ﬁlch asaﬁlllkﬂéu%}hﬂ BFRY Yure 2 i \REA LR MO,
sulfamide, oxo, or carbamoyl.
[046] Without limitation, examples of substituted heterocycloaliphatics include
alkoxycarbonylheterocycloalkyl (e.g., ethoxycarbonyliropane), alkoxycarbonylheterocycloalkyl
(e.g., ethoxycarbonylpiperidyl), or the like.
[047] A “heteroaryl” group, as used herein, refers to a monocyclic, bicyclic, or tricyclic ring
structure having 4 to 15 ring atoms wherein one or more of the ring atoms is a heteroatom (e.g., N,
0, S, or combinations thereof) and wherein one or more rings of the bicyclic or tricyclic ring
structure is aromatic. A heteroaryl group includes a benzofused ring system having 2 to 3 rings.
For example, a benzofused group includes benzo fused with one or two Csg heterocyclic moieties
(e.g., indolizyl, indolyl, isoindolyl, 3H-indolyl, indolinyl, benzo[b]furyl, benzo[b]thiophenyl,
quinolinyl, or isoquinolinyl). Some examples of heteroaryl are azetidinyl, pyridyl, 1H-indazolyl,
furyl, pyrrolyl, thienyl, thiazolyl, oxazolyl, imidazolyl, tetrazolyl, benzofuryl, isoquinolinyl,
benzthiazolyl, xanthene, thioxanthene, phenothiazine, dihydroindole, benzo[1 ,3]dioxole,

benzo[b]furyl, benzo[b]thiophenyl, indazolyl, benzimidazolyl, benzthiazolyl, puryl, cinnolyl,
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al kyl car bonyl am no, cycl oal kyl car bonyl am no,

(cycl oal kyl ) al kyl car bonyl am no, aryl carbonyl am no, aral kyl carbonyl am no,
(het er ocywbaaddaopgBgsear bonyl am no, (heterocycl oal kyl ) al kyczarsba3ipbesd no,
het er oar yl car bonyl am no, heteroaral kyl carbonyl am no, ano, hal o,

hy dr ox yliithaiglyatindeska syl Bithalemy aupaiabd, 0&%1105?% FSQ&‘PF‘H%@/ FHAUNILS )  onyl ),
sulflny%mméqQghh§&£%$wg§pgghgmh%my§uIfanyl (such as al kyl sul fanyl),

sul foxy, urea, thiourea, sulfanoyl; sulfam de, oxo, or carbanoyl 046]
W t hout [0#8Imi Wathous hmﬂemmoegcyelﬂc qaryls include fey e franpiemb AH-BYrRlYleRyrTold) ude
al koxycgy 3 )1 2H- 1, 4-

al koxycar a%&gly H%gélglf g@;% ggl kya:mlglg lﬁxazogﬁl} oxjg/%yr?gl%h F}g%rlgl pyrany t he
like. [H@T@nykp?héylemmda@ﬂ "pygmidyh py@solubemfamér@llﬁ; -‘r‘f@ﬂér QUQCYQ 1Iamnocycl ic,
bi cycl i r|c clic.rin S 5 ons wherein
one or 1%%? 8ar8]1ts arq n}ble}c]ed ag ogdlng {o s&%h%gt%lé%}lgix%l qlgm?nctle&ur% b 1H§la1§:%

conbi nati ons thereof) and mhereln ofle or nore rlngs of t he blcycllc or

tricyclic ring sStructure is aromatsc. A hetero N roup i ncludes a
benzof used rf stem having 2 f{lo 3 u ngs. r e a benzofused
group includeg bem%o fused with, dne /£ r t wo CA het rocycllc noi eti es
(e.g., indol#z i ndol yI, |30|ﬁdo , 3H i nddl |%d0||nyl

benzo[ b] furyl, bgnzo[b]thiophenyl qU|noI|nyI o |squ|noI|nyI) Sone
exanpl es of hetweroaryl are azet|dma@h yrldylpwhHmendazolyl furyl,

rrol e t.hj.az azol i,m dazo etra of uryl,
|gqu|%hFPLhwﬁﬂ&Hé PHW&%E&QCIBQ %Hﬁld?ﬁg§&%%¥%hgé“mqﬁa$ %fgggﬁé, Y
di hydr Oinﬂdﬁklﬁ,,bebﬁiﬂ%]ﬂ[rﬁ, Bdrelb[@Xhiophenylh quiAalny], ﬁsa»quﬁhohﬂyﬁ mmnlbju woindgdigny| |
i ndazol yl., benzi nmi dazo ben hi az C|n | -8 NMDII
2006/ 023dazlybcoeng f%% ot > QU |‘€ﬁ qulg(g}% > fainefy K‘BWV cinnolyl,
“pfitt ﬂ?thﬁg%lll quﬁl‘dkd]ﬁz@hﬂdxalyﬂql@@p idyl) 6k H?l' )Elcycﬁ& hetepaa®lisiazey/ | |

benzo- 1, 2, 5-t hi adi azol yI , 8- nap h r| [ 048] Wt hout Ilnltatlon
rmnocycnmbeﬁ@i weding|te stﬁmﬁérctfdl@nfcammenflﬁ%ep ﬁ@ﬁmstan% pyrrolyl, pyrrolyl,
oxazol yl, thazolyl, ||n|daZQIyI pysazohyl |soxpzolyl |soth|azolyl
1,3,4-thiadiazohy|, 2H2oyr ap I, 4- Ja, r'dyI,prrldaZyI @yrlnidyl,
pyrazol yl.# |, 5 az cyc enrogr yl ered
according to |stagndaro ' NGrre 8 e. gnce: 15050¢0C
32625 5 / N3™2 4 %uranSThquole ﬁy‘ i dirpie [(F4 Ut

limtation? bicyclic héieroéryls i ncl ude |ndoI|i§I i ndol yI, ysoﬁndolyl,
3H—|ndoIWMmelndoI|nylCm@@ﬁzo[b]fuﬁVWﬂmﬁ@Wzo[bFF%WBphenyl q&PW@W?nyI,

I soqui nﬂiS’Of‘ Y h hefeRARN iZdpkiond!§ it RkeA with one or more substituents such as aliphatic
including alkyls (e.g., alkoxyalkyl, carboxyalkyl, hydroxyalkyl, oxoalkyl, aralkyl,
(alkylsulfonylamino)alkyl, (sulfonylamino)alkyl, cyanoalkyl, aminoalkyl, oxoalkyl,
alkoxycarbonylalkyl, (cycloalkyl)alkyl heterocycloalkyl, (heterocycloalkyl)alkyl aralkyl, and
haloalky! such as trifluoromethyl), alkenyl, alkynyl; cycloaliphatic including cycloalkyl (e.g.,
cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl); heterocycloaliphatic including
heterocylcoalkyl (e.g., thiomorpholyl, piperazinyl, 1,3,5-trithianyl, morpholinyl, pyrrolyl, 1,3-
dioxolanyl, pyrazolidyl, or piperidinyl); aryl, heteroaryl (e.g., quinolyl, indolyl, 3H-indolyl,
isoindolyl, benzo[b]-4H-pyranyl, cinnolyl, quinoxylyl, benzimidazyl, benzo-1,2,5-thiadiazolyl,
benzo-1,2,5-oxadiazolyl, or benzthiophenyl); alkoxy; cycloalkyloxy; heterocycloalkyloxy; aryloxy;
heteroaryloxy; aralkyloxy; heteroaralkyloxy; aroyl; heteroaroyl; amino (e.g., carbonylamino,
alkylcarbonylamino, alkylsulfonylamino, arylcarbonylamino, cycloalkylcarbonylamino,
arylcarbonylamino, heteroarylcarbonylamino, (heterocycloalkyl)carbonylamino,

(cycloalkyl)alkylcarbonylamino, sulfanylamino, and (heterocycloalkyl)alkylcarbonylamino); nitro;
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i ndazol yl, benzi m dazyl, benzthiazolyl, purinyl, 4H quinolizyl, quinolyl,

I soqui nolyl, cinnolyl, phthalazyl, quinazolyl, quinoxalyl,
1, 8- naphtwornabyi23sser pteridyl. Bicyclic het eroaryl S arePcmuISbmsmdswa@cordi ng
to standard chem cal nonencl ature. For_ instance: 547181 6 :co 62

5 ¢ N agbokyseaghoniil (884 a&y@m@omyl lrrrgearyanye a@“ﬁﬁ*’i‘fP‘i’%’é 2ty BRI PREY i ne
I ndol i Zt'hﬁ%olg‘hlu 93&?[10 S&%llgld‘hng&rﬂﬁﬁﬂa&ﬂnoélﬁyl%fnb@éﬂ%ﬂylf) 1;*15&55@1(&9', with

one Oor nore su Stltu nts as al |pﬁat| I ncl ud I Ng a e g.,
al koxyamm,,habahmgywakyu metogptponifenit (4., anxpesulégnyl, aélfYésuﬂ(fyny,

(al kyl syl f | | kyl ,
oxoal ky’in B@%/ e(S)%(yc r’gll %]]sulf(&@ﬁ b cﬁ%?alqa‘)yﬁhﬁ?ﬁk ﬁ}’hfg{ti%?%%gég}cggﬂlaﬁfﬁ Y
(heter omkﬁakdayih)mdayﬁulﬁmykydlfanadedOXd;at m‘bd{l}dyl such as trifluoronethyl),
al kenyl I L ncI u I opr opyl
cycl obqul %V%‘P@Bgﬁi@fﬁ%tﬁggat %ﬁyoﬁlé%}u aﬁ)ﬁ% Ig/gf}c)é (I(a %1 ?t(ezl%l (i:l 5d| P\é
het er 0CMkﬁ@lﬁinKMkylélﬁn@carbdﬂ?ll&f@cﬁa}ﬁﬁpdﬂydlohe]:mqmeyla@lanqﬂeterm d%mnohetdnma@yiyl

AL st G IS A Gl R LA 1
Be nzo[ i’llkﬂgﬁl{%ﬁﬁﬁgwﬂoaryr} |aﬂﬂ1‘iﬂhﬁieroaﬁ}/ﬂl,l an@xohktgtoaryl, Gﬂailomf ﬁh}ﬂyéteroaryi "
enzo- | adl azo , enzo 1 azo n
al koxy: alkgreyrbsibrigrognys: hyﬁ@f‘@eé?fwlo%ﬂrwp'%@getﬁrroﬁy i;i‘ifﬂkyli %aﬁlf}'hl?‘a\%p @y
aral kyl Qéfé‘rocﬁﬁ)tafr"ﬂﬁﬁElﬁeltéfé(drﬁxﬂetelﬁéﬁlﬁhmnohﬁb&{yﬂ@f%l EffodlRylh@erQaryl,

car bonyl am rio, | kyl car bonyI am no, al kyl sul fonyl am no, aryl carbonyl am no,

cycl oal klkyléldfobﬁlﬁwla)ﬁlm@etem&WJ heterasaelgaliphaticsarbemihatgoayh car bony! ami no,
(heter O?M%Llﬁﬁ)ln@é RRRAR Hﬁ&&ﬁqylhefeﬁ)éi;;h ARl BAIHhEREDSAhALTDAT,

sul fanyl a et erocycl oal kyl ) al kyl caf bonyl am no) ;" ni tro; - 10 WO
2006/ ozasﬂzarmmanm@@wM7 roxyalmmtﬁrowl{aﬂqkmb@nxﬂlﬁewqw »(e.”."" alk3 'lc

di f bonerhm%‘(l:a%lg)&ﬁ@()nyq%%M ik om)r i ijl Qﬁgféroabor X]lhﬁ{maﬁﬁﬁﬁ%@ﬂﬁﬁ alkylheteroaryl,

t hi azol eam hoca | necar am noal kyl’am nocar bony! ) ;
al kyl camhbnyzhload}yylhetﬁyamb hal o; hydroxyl; acyl mer capt o; sul fonyl (e.g.,

. 113 3 | | e |
a0 MOSUIYA nSYL TSN 4o PRSI BRI SO o oS0 MRULROTA
urea; tthaoig r'sﬁﬁtltuﬁadlvf'lﬂrmhdtcroamll draup. Both Caddqjl” and “hetmbamﬁyhave p@B dpfidahptces of

substit et e cI ud ,,ha het e | k 0 jeroaryl,
al kyl anf%gg '&WSS r°l¥8 Wﬂ‘g eIHB”P cycg’a%é{?/hﬁteli% oar cggly%ﬂﬁ &teroaryl
am noheh@é@aycydalkenﬂl &yl @ﬁlﬁd@@awlaeacnommeh mrb,ebn defirad pmlvioyli;lh eter oar yl,

ter

al koxyhet eroaryl, am no sul { | het er oa al k
ami nohel®#b a‘ﬁwlsed Qﬁr‘ew@ﬁbtaéy]o §F Telfts & %ﬁ%gylk% rgﬁggkg{a) (a?so TeRE J[o as
“alkylcarbonyl”) where “alkyl” has been defined previously. Acetyl and pivaloyl are examples of

acyl groups.

[055] As used herein, a “carbamoyl” group refers to a group having the structure -0-CO-NR*R’ or
-NR*-CO-O-R? wherein R* and R have been defined above and R” can be alkyl, aryl, aralkyl,
heterocycloalkyl, heteroaryl, or heteroaralkyl.

[056] As used herein, a “carboxy” and a “sulfo” group refer to ~COOH or -COOR* and -SO;H or
-SOsR¥, respectively.

[057] As used herein, an “alkoxy” group refers to an alkyl-O- group where “alkyl” has been
defined previously. Moreover an alkoxy group includes structures comprising two alkoxy groups
on the same atom or adjacent atoms that form a ring together with the atom(s) to which they are
bound.

[058] As used herein, a “sulfoxy” group refers to -0-SO-R* or —-SO-O-R¥, where R* has been

defined above.
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al koxyal kyl het eroaryl, hydroxyheteroaryl, carboxyal kyl heteroaryl,

di al kyl am noal kyl het eroaryl, heterocycloaliphaticheteroaryl,

het er oar ywermewrassbony| het eroaryl ni t roal kyl het er oar yl PCT/US2005/029780

al kyl sul f onyl am noal kyl het er oar het er oc cI oal i phati ccar bonyl het eroaryl,
al kyl sul'PehyParRy rretet AP c%%‘ﬁ’orﬁ’feﬁ/‘f’ﬁé eroaryl,

het er oc0sbpaAs @aahexemaﬁ b@whﬂ’eg@ﬁp@wb to —SAO KIS dhbemyR onts BedhelcBhQBIVe.
hydroxy | kyl het er kyl.carbony heteroar | , . am nocar bonyl het er oaryl,

al kyl su ad%i}‘?%f}%sﬂgﬂ‘é({sé?ﬂ‘é ptioggllys FélFﬁ ﬁgﬁ’eﬁuéPWé’rWISME’PKMP Het eroaryl , and
trihal Oﬁdliféﬁlblﬁfcﬁﬂ/ga{eﬁmar&lgﬁ%}lyﬁe ghﬁﬂ@ﬂl@t@fo@fylﬁiﬂfonﬂf Qyﬂﬁe 1iR§ used herein,

refers to an alk -4 al k roup) .that is substltuted

with a Helk rfé%ﬂsyﬁ h@f?l@@p Sulgeﬂﬁ grogp Re;ffrs tcawﬁ0¥’ﬁet ehqserl%" hapbera dpfined ableXe ned

above. E{(Qﬁ,}gs ﬁgulﬁﬁﬁgld&ﬁ{d@hmylsul@i}{ﬁ| ic noiety" includes cycloal kyl,
het er ocycl oal kyl, cycl oal ené et er ocycl.oal kenyl aryl, or het eroaryl

each of [0fRk efhswaéh@eer@ “gelfans cgr@péefprsa@’r R*[ wherpin RS has betnidefimidraboen " acy| "
group r | kyl -C(=0O) - (also referred to as
E}Eéb i ysl o'?)sﬁ Vﬁgfs'}%lu kﬁ#r%uﬁ g/fl

"al kyl car been defined previously. Acetyl and
pi val oyl063F eAsysadpéreis, fo‘l‘hak&clw org‘hdd pgrousf B55§ toAbious® dhlosng bromise Srdadibanoy| "

group r S Up. e structure COORz
wher ei nﬁ)&w a%gl?sﬁ?hgfﬁglv% g)ealr% }L’ ed & lre 5s\/té) agralﬂ I%Ograup S‘ébsg‘i“%‘h‘“ %

ar al kyl halogeei Eomngtmce,athk;ehn hh]lealkylomiqdes tlmrgrm@t-erar al kyl . [056] As used

her ei n C and,. a 0 0 d_; SG3BH
or < Sl BBatberBor y M) retirdhia s S s Ol or oo DeRer s t o
an aI ky{vh@amgl"pm‘/paﬂ&wn&veBééﬁ)dleﬁnddatﬁo&been defi ned previously. Mreover an
al koxy up, in des str res ri sipng two al kgx rou on the sane
at om or g&ﬁ' ACHE ﬁ‘?rSIHBa tsﬁﬁ iILéE')r %ﬁo‘ép e ‘?‘iﬁtott BFe R Hgf(ﬁe' Br(&iereis whi ch
t hey arrX Iﬁfggknﬂp\z}ﬁaﬁ}égken,é@ﬁumo{?@rel n, "sul foxy" group refers to -0-SO0
or -SOORX where Rx has been defi ned above -11 WO 2006/ 023852

PCT/ Us2t988) osgirabherpin, 3, {carkanylaminon giowpised alonger sgnrsctionjyiggnother evospt o
-art. [Q&%]toha aHﬁcﬁ)?r&ﬁf RcRas l@x—C?@N KNR¥Y IFor lesﬁHcRi a'h%il&z'i&rﬂo lalﬁﬁng)lgc'lﬁér yV\’her ein

Rx has been defi bove. anpl es of sulfonyls i'nclu e opti ona

subst i t‘t]hér?(QDW suhergipR haﬂ;ﬂegdrﬁ@ﬁybovee ., hal oaryl sul fonyl ),

h f ’ i 1] As
eter OafOKé]S LAS 189&' herélﬁ 29‘ amlﬁdcg%t)ﬁﬁ’t o%ﬁ%h%%%%g%&mvﬁ%%?r}e?ﬁh%hﬁg %‘&)g eL

used herei'n a "sul rou&xref rs to
defi nedrem@namBWmlcbﬂSM h+@§d)s i ncl ude al kyl sul finyl. [062] As used

ggr ein [369]5 Y dRoy ilerelgr %ugllgogc?ifb%nﬁo used alShe om cogﬁe@tlgb( wit anola'ne? Qro(ljlg TefES ned

to a carbonyl group such as alkyl-O-C(O)-.

[070] As used herein, an “alkoxyalkyl” refers to an alkyl group such as alkyl-O-alkyl-, wherein
alkyl has been defined above.

[071] As used herein, an “aminocarbonyl” refers to an amido group such as -NRX-C(O)-, wherein
R* has been defined above.

[072] As used herein, an “aminosulfonyl” refers to the structure -N(R¥),-S(0),-, wherein R* has
been defined above.

[073] As used herein, an “oxo” refers to =O.

[074] As used herein, an “aminoalkyl” refers to the structure N(R*),-alkyl-.

[075] As used herein, a “cyanoalkyl” refers to the structure (CN)-alkyl-.

[076] As used herein, an “alkylsulfonyl’ group refers to the structure alkyl-S(O),-.

[077] As used herein, a “sulfonylamino” group refers to the structure Rx-S(O)g-N(RX)z-, wherein

R* has been defined above.
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Exanpl es of sul fanyls include al kyl sul fanyl. [063] As used herein, a

"hal ogen" or "hal o" group refers to fluorine, chlorine, brom ne or iodine.
[064] As weedodmesssen, a "hal oal i phatic" group refers topam/uskegsadrse group
substituted with 1-3 hal ogen. For instance, the term hal oal kyl includes
the gr SWFSL CSuseq biysi, Aaehs @EPUREFIETS O th Sragime Ay TO-NRotip 1%t PQYED { he
struct upgys %&Z%th&trﬁure NRNRNRYREORE: WY, MRF BAv8 bBen ddlRined &iddle.RZ have been

defi ned above [0 used herein, a "sul fami de” group refers to the
st ruct ulg9k ngengl QIWRYR@SW@ﬂ ivhetrypregeded bynie fermn apiéonaly praet refery
above. 5 or in
connoct (ahe tep et fe MEr BlfmaRals i BB AR LIRS 6 TN
\% (O smmmenthpecnﬁmmwmrareedekgrib@éawnyn Beidefanitions |an<5b@10wan g1 - C(O - NRx-,
erei Ny een car bonyl "
gr oup use 81‘1% ono compo%ﬁgéc%ﬁgx%?@&eﬁle&&ﬁ%%%ég‘? %ﬁ?ﬁg?egg(%gdtéﬂ ?e?%tﬁ)?glﬂgn ani d)cl)
glr oup swbbtna&d I‘gl(dﬁp 2y G4 @) a subftieS at/@clusléehthieble positienof tad srowy erd whenghoreysed
al one of, in con ectlon wi t h._anot her u f such
as al ky{ha’bméf( (o on[“ba/”tg]g“f@l SHLAHCRE, el , Splmteed v?Lox a?’lﬁa% oﬁ@%&%@%ﬁlgntt% %lgégﬁd al kyl
group sfeh aa@ecﬁﬁé@/gm@ e lsy%mmenhﬁai}ebermthad theyd;an’reaﬁ diffeosmt atefverygdsidbo v rinf 071]

As used herein, m | " d

R O st s« RTrag OB B e bF et Sb e b oy AseRtikd, Bem o
"am nosy EﬁﬂU’-‘Mk clit ghe §y%teth etgh Q)Oﬂltﬂﬂ-gﬁ; bhitteoneNoRod afn) As one\/dfefch?nalﬁy Rﬂl hﬁs
been defined above 073%{1 d her ei n refers to = [074] As
used hefsia, Wil gecoghize, G2 9‘1‘“0“? g %’P%t‘t‘ﬂ‘??tst%w’é’f‘?‘ﬁ@th’rsémﬁ(’m Be Ehoﬁ“yl -. [075]

As used QRbigitdns that &Mﬁtﬂﬁﬁie@ﬁmaﬁbﬁ%ﬁé’tﬁal& 6r dhbRically feedible Cothpdhdal kyl -. [076]
As used herein, an "al kylsulfonﬁxﬁ group refers to the struct
a

al kyl - S[A$pb- The wrasp sfﬂéblmreféle%ﬁ siles” s upstRpreimitelers tﬂg?%ﬂf?‘l?&%tg?t@fetwt he

struct ug\goggﬁ%%‘ygtgr ]7 biec¥ 8 EdnRitiols toRASw R&aRiFHbHRSEN, AeR¥Fon, a2 WO

2006/ 02 /' US2005/ 029 [078] .'Ag"t[s't''dherei |, S"urea"’ group

ref er s - prfaitdy Seirgsowm punﬁcamwnmsqfor apforanare piiBepeRosey fiselpsedpsing o t he
structure Nﬁ?ﬁ | [079] In
gener al Sontl?'u gﬁ%wxgé ?lftc ut%(g%‘d ‘%‘% Hﬁganpq%/aglgeg;%ﬂlpggﬁlﬁggettg?[ﬁ%/&gpt i onal | y"
or not , sutafaetially atered Iwéenleqpltmmramfe Haro geless; athe altsgnderef mogturepr other
structur r adi ed substituent. Specific

subst | tﬁ%ﬁ‘?lgglg’rr%acg ecoﬁlfhbglés a(ggglgggg%eﬁfé definitions and bel ow in the

[081] Asused herein, an effective amount is defined as the amount required to confer a

therapeutic effect on the treated patient, and is typically determined based on age, surface area,
weight, and condition of the patient. The interrelationship of dosages for animals and humans
(based on milligrams per meter squared of body surface) is described by Freireich et al., Cancer
Chemother. Rep., 50: 219 (1966). Body surface area may be approximately determined from
height and weight of the patient. See, e.g., Scientific Tables, Geigy Pharmaceuticals, Ardsley, New
York, 537 (1970). As used herein, “patient” refers to a mammal, including a human.

[082] Unless otherwise stated, structures depicted herein are also meant to include all isomeric
(e.g., enantiomeric, diastereomeric, and geometric (or conformational)) forms of the structure; for
example, the R and S configurations for each asymmetric center, (Z) and (E) double bond isomers,
and (Z) and (E) conformational isomers. Therefore, single stereochemical isomers as well as
enantiomeric, diastereomeric, and geometric (or conformational) mixtures of the present
compounds are within the scope of the invention. Unless otherwise stated, all tautomeric forms of
the compounds of the invention are within the scope of the invention. Additionally, unless

otherwise stated, structures depicted herein are also meant to include compounds that differ only in

-13-



description of conpounds and exanpl es thereof. Unless otherw se indicated,
an optionally substituted group may have a substituent at each

substi t utwbl2eoqusssei on of the group, and when nore tharCos2Ws82478@N i N
any given structure nmay be substituted with nore than one substituent

sel ect et FFSEHCET ST FOWPEAY SHIGRCAAIPEY | Hon SRR yOBROWHE emgthe same or
di f f er epiesat stQcaids e&@@t Fdr@hb repladdnidet offhz@r%géﬂ BiedbuteriSHOR tidfund or the

het er ocycl oal kyl be bgund ;o anot ring, . such as a cycIoaIkyI to
form a®H C?IBQTEPfi%/E"r by %ngVst%ﬁ?ncée carbagrwithin §os seppered tgnverithon at om
As one @hicHUodipBakds afdaisktul, it} extkifle AstandMtidal 10618 @FP0B& in BRTRIRARILARS Of
substituents enV|S|oned by this invention are those conblnatlons t hat
result fn the COMRBOUNRSof stable or cheni cal | y feasible conpounds. [080]
The phr " i o]
compounie] o Sty ASEERER Yk RSl e MES P REL EUBASER i ons
to al | overhpnundsefifernprasdliand Ibn desgebe@l@bow@ntha‘emduseﬁrleﬁ @pélﬂat}ngtah‘evﬂy afecovery,
purific e for one or nore of the purposes disclosed herein. In
sone engﬁggﬁgﬁﬁggp§§stable conmpound or chemi cally feasible conpound is one
that isl[08d] Msthbdtafimadalatiyg sluta@rieid revepinrsleepirdiag tosonk @speet afttheresefit 40 C or

| ess, iq“%n%m%g%‘%%p of ignnuagb_other chem cally reactive conditions,
for at 688 meek 8@%@ used’herein, an effective anount is defined
as the anount reqU|red to confer a therape®,ic effect on the treated

patient, and is typically determ ned basg q:gﬁ surface area, weight,
and condition of the patient. } ip of dosages for aninmals
and humans (based on mlligra gquared of body surface) is

described by Freireich et al.,
Body surface area may be appro
of the patient. See, e.g., SciRehtific T Gei gy Pharnmaceutical s,

Ardsl ey, New York, 537 (1970) As use "patient” refers to a
manmal , including a hunan. [082] UﬁHe@%ot n&mse stated, structures

depi cted herein are also meant to inclu all isomeric (e. g.,

enantioneric, diastereoneric, and geonetfitlforGconformational)) forns of
the structure; for exanple, the R andS configurations for each asymmetric
center, (Z) and (E) double bond isoners, and (Z) and (E) confornational

i soner sor phagnaztwicelly sicpghlde &ﬂ@ﬂ@mpﬁem' cal isonmers as well as enantioneric,

di aster ric rretrlc nf ar mati on m xtuwes of the present
conpounﬁfsggﬁrﬁeac\}/’mofgi n e%els Ldgpa %?ﬂyt eorI&Izl’\PéI&I{ZPB .giflﬁ?tg%r;{{)%? P wi se stated,

al | tau[(lsmsrzlos fQB-, C(H)( -, CHEPOQYNRIE(O)-, L01B-, -NE@M Q@ OM t hin the
scope oh)shg ent| on. Additionally, unless otherw se stated, structures
depi cte r%zlﬁ are al so neant to include conpounds that dlffer only in -13
WO 2006/(038B852 ashd usaﬁpﬁdt@%aﬁg(bs d%écylaroelslﬂiaﬁ@ -of g(mz QS(ORKE;-CHak@Ri cal |y
enriched asoms ror nﬁ oungs havi n present structures
except TEPRHR)- r@pﬁ@eh‘é D" eﬁwm ths ghiphagg g@@afwﬁalﬂﬁlbfﬁu‘eﬁtwtﬂwh bp of he

repl acepg)Q,r @. carbon by a 13C or 14C-enriched carbon are within the

scope of this i nvention.
[089] G is a monocycloaliphatic group, a monocycloheteroaliphatic group, adamantyl, or a

|E)Tt;er. Rep., 50: 219 (1966).
pned from height and wei ght

bicyclic or a tricyclic group of the formula (III)

* am
in which the monocycloaliphatic group, the monocycloheteroalipahtic group, the adamantyl, and

the bicyclic or tricyclic group are connected to L via any ring atom including those in X; and ring
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Such conpounds are useful, for exanple, as analytical tools or probes in
bi ol ogi cal assays. Il. COVPOUNDS [ 083] The present invention provides
nmet hods oWormeui2atseng nuscarinic receptor activity usingCTasa@sonaso of
fornulae (I and 11), described above, that are useful in nodul ating

activ It B aiod ‘the iﬁd&msw&raihpfna&l“ “tb@mpnwclotlmaahmmméﬁélﬁﬁll%ﬂ%ﬂhﬁmcﬁﬁlwgﬁér i nic
receptors

ConpouriooR iy il s RRE L35R, BRI BiRS B9 COMKEApRte WL, E701) or
phar mac®eenit,cak,| NHa,c—NQa{, abiS¢O % adndshe dphatisf grop0ig SpticEa swbﬁtltmrd WF@ 3R3

D5y A OB ! By s 5

[087] Zstedehit, and[xQBﬁ;%ed.witISBﬁnﬂgB,dvhealpreaéntpba15+6(:mgn Il cyCBalithatiyed oal i phat ic,

e i TRl S Sy SR W e B IR NP 0 et

[ 089] q()g@ aXlrIpr(ggml @3| isphst@g-, gﬂ@qp)-xg-aﬁﬂ{mc)ym whieh Xp maa[bsqnham cNﬂF,oup

d
SR % St sy b e RuSURsT i RS, (110 ¥

mnocth@gbgﬁ&qlgﬁgélmg@ﬁ&nqgoup, t he adamantyl and the bi cycl ic or
tricyclic group” are connected to L via an n atom ﬂ hose in X1
and ri nig91]- fHgc 1@00@?@@38@211@CT¢USM/@§9 6% Rz -39, ?\ﬁﬂ )

TomorY Ss3054E Al RENABINGS, UEHS:Ro NI OFEIRIGSC BB, 12 "and
-N(Q2)C(O)O- Qz, -N(Qz)S(O)z- » or aliphatic optionally including 1-3 substituents independently
selected from Q; or Q.

[092] Each Q, is independently H, aliphatic, cycloaliphatic, aryl, arylalkyl, heterocyclic, or
heteroaryl ring, each optionally including 1-3 substituents independently selected from Q.

[093] Each Qj is halo, oxo, CN, NOp, CF3, OCF3, OH, -8(0),Q4, -N(Q4)2, -COOQq, -C(0)Qa,
-0Qq,or C1-Csalkyl optionally substituted with 1-3 of halo, oxo, -CN, -NO», -CF3, -OCF3, -OH,
-SH, -S(0).H, -NH;, or -COOH.

[094] Each Q is aliphatic, cycloaliphatic, aryl, aralkyl, heterocyclic, heteroaralyl, or heteroaryl
ring, each optionally substituted with 1-3 substituents selected from halo, oxo, CN, NOp, CF3, -
OCF3, -OH, -SH, -S(0).H, -NH,, -COOH.

[095] Bach Qs is a heterocyclic ring optionally substituted with 1-3 substituents selected from
halo, C;-C4alkyl, oxo, CN, NO,, CF3, OCF3, OH, SH, -S(0).H, -NH;, COOH; and each i is
independently 1, 2, or 3.

[096] Eachm and n is independently 1, 2, 3, or 4 provided that m +n is at least 4.

[097] EachpisOorl.

[098] Eachy is independenily O or 1; each tis 1 to 4; and each z is independently 0, 1, or 2.

[099] Another aspect of the invention provides compounds of formula (II) including:

Ra
l SN NP
F )p
(R
75 1—a



are optionally substituted with 1-3 of oxo, =NOX4, fluorine, @,
-C(O-X2-aliphatic in which X2 is absent, -0-, -NH, -N@®-, or -S(OZ and
t he al i phaiDi2006gessp i s optionally substituted with 1-3 PsThsR0S0O2ITBE

i ndependent|y selected from @i bond r is a single or double bond and when
ring Bis present, bond r is fused wilh B; ring B, when present, is a 5-6
menber eg. yclic ring; andringBis optionally
substltut ﬁ%ﬂc%ﬁdc@pt%lcsﬁﬁrﬂﬁ{'&? o S oo xa g Bt opionalt

- N( Q2) [010N(Excl®pf X2 Ral Rqohaxdpnqndenthw&a xR, jard Rptogether form oxo, NH- | - NQ2-

substlt enf]nijl @Qﬁéhg@ﬁ) (51) (ﬂﬁﬁ(tdéf ?jlf(t) g‘izl-y SIN(Q%}-E‘(QU\HF\ 1-3

i ndepen{idaz] 2» ibdl o, - CN, NOZ -0, -S(0O zQ2, -S(O)ZN(QZ)Z -N(Q2)2

- ﬁg 8)2)03"65’%1%5*’5’%5 %(Ca@%%%g&p& a%ﬁ%@f Z 5 'S@Igal I%?I C 0116¥I onal |y

i ncl udi AYOINRIVESS(D)WBIQS-, imdkipk fidetiphayic gelup it mﬂloﬁalb'rw@mmd With [-092] Each
@ is i nde%gndgft ly H, aliphatic, cycloaliphatic, aryl, arylalkyl,
het er oc & het eroaryl ring, each optionally including 1-3

subst i t PAOASG ivwinpRRgasiliphateion, eehom@mo@tel[oama]aﬁﬁgmp,@eammtﬁadra, oxo, CN,

NO2, CF3, OCF3, OH, cood, -C(OM, -0, or C1-C4

al kyl oBFV‘HW&FPW@%%W&?%%&WW&% 3 of hal o, oxo, -CN, -NO2, -CF3, -OCF3,
-OH, -SH, -S(O,H -NH2, or -COOH [09%¢] Each Q4 is aliphatic,

cycl oal i phatic, aryl, ar al kyl, heterocggfclic, heteroaralyl, or heteroaryl
ring, each optionally substituted w 1- 3 substituents selected from hal o,
oxo, CN, NO2, CF3, - OCF3, -OH, ), H -NH2, -COCH [095] Each @S is
a heterocyclic ring optionally d with 1-3 substituents sel ected
from halo, Cl-C4 al kyl, oxo, \ ;-.OCF3, OH, SH, -S(O ZH, -NH2,
COOH;, and each i is independentl 3, [096] Each mand n is

i ndependently 1, 2, 3, or 4 proviged +'nis at |east 4. [097] Each
pis O0or 1. [098] Each vy is |nd'é1pendent1y Qor 1, each't is 1 to 4; and
each z is independently 0, 1, or 2. [099] Another aspect of the |nvent| on
provi des conpounds of formula (I11) inéMding: R2 \ z1 R3 )p 1)t (R Z2
-L-G G,

in which the monocycloaliphatic group, the monocycloheteroaliphatic group, the adamantyl, and
the bicyclic or tricyclic group are connected to L via any ring atom including those in X; and ring
B, and the monocycloaliphatic, the monocycloheteroaliphatic, the bicyclic, and the tricyclic groups
are optionally substituted with 1-3 of oxo, =N-OQj, fluorine, Q», -C(0)-X,-aliphatic in which X} is
absent, —O-, -NH-, -NQs-, or -S(O),- and the aliphatic group is optionally substituted with 1-3
substituents independently selected from Q3; bond r is a single or double bond and when ring B is
present, bond r is fused with B; ring B, when present, is a 5-6 membered cycloaliphatic or
heterocyclic ring, and is optionally substituted with 1-3 of oxo, Q1, or Q.

[0105] X; is -(CHy)i-, ~O-, -S-, -N(Q2)-, -N(C(0)-X,-aliphatic)- in which X is absent, -O-, -NH-,
-NQ,-, or -S(0),- and the aliphatic group is optionally substituted with 1-3 substituents
independently selected from Q.

[0106] Each Q, is independently halo, -CN, -NO3, -0Qz, -S(0)Qz, -S(0)N(Q2)2, -N(Q2)2,
-C(0)0Qs, -C(0)-Qz, -C(OIN(Qu)z, -CON(Q)(OQ2), -N(QIC(O)-Qz; NQICONQ2)z,
-N(Q2)C(0)0-Qz, -N(Q2)S(0),-Q or aliphatic optionally including 1-3 substituents independently
selected from Q; or Qs.

[0107] Each Q, is independently H, aliphatic, cycloaliphatic, aryl, arylalkyl, heterocyclic, or
heteroaryl ring, each optionally substituted with 1-3 substituents independently selected from Qs.
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-15 WD 2006/ 023852 PCT/ US2005/ 029780 (B) or pharmaceutically acceptable
salts thereof. [0100] Each of Rl, R2, R3 is independently QL or @, or R2
and R3 t oyetzb@vo2Bssem oxo. [0101] Z1 is -C(QLl)2-, -C(H) @QL)us20050¢44p¢ (B) -,
-(O-, -CH2-, -N( or 0. 102] Z2 is N. [0103] L is a bond,

an o | HATGg G P . el oo gt 01 6. S Lot
Cl-4 - - - -SLO. o : . .
(< opt ey e bt TR by Sk g e SR G CERRBES, 97 0P

nmonocyclaal_&phathcaal agmpocycl oheteroal i phatic group, adamantyl, or a
bi cyc|i§ﬁgrglg’ ?@c@c?@é %rrgup 6f formula (I11) X1 zyB (111} in which

t he noni®d§e]|Eaah Qp ksadipbatigr eyglpalintatic, nonaelisylorrisresyslRpipints, ihétef?na@i]ﬁ; % he
adamantyl ., and . D G- Qr 4[] [ r t via any
i g a e e 4B B Blfing1-4 oo R R RIS ORR AL KOs X ot

t he mn@gyg,lcghggfgtg@);}ghm,wm_bi cyclic, and the tricyclic groups are
optionally " substituted with 1-3 of oxo, =N-OX4, fluorine,

Q,
- C( O) - X1 10]i BabA (s 65 d hetentriyclic £ opsionalysebstifutedwith 1-Rjsubstituri@e selecged i@t O) S and
the aliphatic group js-optionally st htutced W j bgiikuent s
i ndepentfehtFS (g‘é 48@?L§]$T'W%%ﬂ3bb(?\%§) (;)lt_sl’ tgﬁgiérggﬁ%’gﬁﬁ Su(g?:? I%’nd and when

ring B jo§11] a%ﬁfﬁtimde Ofdndly 1,9, bused with B; ring B, when present, is a 5-6
menbered cycloal i phatic or "heterocyclic ring, and is optionally

subst it &Y EechpislQ ¢r bf oxo, QL, or @. [0105] X1 is -(CH2); , -0-, -S-,
-N(Q) - ( - % i { in which X2 is absent, -0-, -NH, -NR-,
or -$( doiign%?kéﬁg??dgh%@%bg%%up is optionally substituted with 1-3
subst i t [fdid]sEach mdeipéepdadenily Oskeloedt ed from @3. [0106] Each QL is
indep%@ﬁnt L%gy@@m%%%o@ -S(0, @, -S(QZN(Q@)2, -NQ)2,
-0 O, -RF&, . ~AON®@)(0R), -N@)O-®@,

-N( Q@) C( O N(dR) 2,Substife@PEC(O) O Q, -N(Q@)S(OZ Q@ or aliphatic optionally
i ncl udi -3.substituents independent | L ed.. [ 0107]
Each Qzﬂﬂ%él]i (gbseaplgﬂll?éﬁ‘ff’ ! ,mﬁf?bﬁh%ﬁ"%"ﬁ%%%ﬁ%@@?@%%{ é‘gﬁg %aj’%“g’?"ilaal kyl |

het er ocyie}dlie or @kricybiRt @bgasffbronila@ll) each optionally substituted with 1-3
substituents independently sel ected fro&n @B. -16
1

(II0)

in which the monocycloaliphatic group, the monocycloheteroaliphatic group, the adamantyl, and

the bicyclic or tricyclic group are connected to L via any ring atom including those in X; and ring
B, and the monocycloaliphatic, the monocycloheteroaliphatic, the bicyclic, and the tricyclic groups
are optionally substituted with 1-3 of oxo, =N-OQq, fluorine, Qo, -C(0)-Xy-aliphatic in which Xj is
absent, ~O-, -NH-, -NQ,-, or -S(O),- and the aliphatic group is optionally substituted with 1-3
substituents independently selected from Qs; bond r is a single or double bond and when ring B is
present, bond r is fused with B; ring B, when present, is a 5-6 membered cycloaliphatic or
heterocyclic ring, and is optionally substituted with 1-3 of oxo, Q1, or Q..

[0116] In certain embodiments, G is an optionally substituted monocycloaliphatic group.
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WD 2006/ 023852 PCT/ US2005/ 029780 did, .CND -NO2, -CF3, -OCF3, -CH,

-S(OzQ4, -N(¥) 2, -000Q4, -C(OQ4, -OA4, or Cl-C4alkyl optionally
substi t utwo 223523 hal o, oxo, -CN, -NO2, -CF3, -OCF3, PCT@d20058k49780 S( O) ZH,
-NH2, or -COOH. [0109] Each Q4 is ali phatl c, cycloaliphatic, aryl, aralkyl,

het 1.0al 1 phat 1 t | k t |, h opti I

't udi M1 15 S bBAvE Sor an pLtprA b AR ceBRE MBS ot Foiorg
OH, SH, emtldhedit) G rsukﬂ%ptl&fallﬁm&lm{eﬁhidﬂbcﬁ&ﬁhp@cl Spemﬂ&@kanmesy@ﬂ(ﬁ inchidag
optionally subst i t ut ed WI t

&1- oral e ogRmecfops o opbires paooyepilien 5 60y Snberefppno i B

[0111] fmafer bxdn%lésné%ﬂleﬂéjﬁm;it%nélﬂy sabstﬁfte&yciogér&ﬁ] C}Eﬁﬁbnt&yl,&yﬂoﬂé’xyﬂ, [ 0113]
Each y is independently 0 or 1. [0114] Each z is i ndependently 0, 1, or 2.

111, SPeCclhpeng/BobeRT S @ologibkt i t uent G [0115] Gis a monocycl oal i phati ¢
group, @18 rlﬁ%é%{a@ @ﬁb&ﬁﬂa{ts @@to')pﬁomwﬂ,su%@éazmmtc)yz or .@r\ggpxzhmmﬁ& ivthefty @

tricyclic group of fornmula

nonocy C)Q)?alabmht@e Mo 9¥)~NQMHI3(W1}?E4% EEQue rlﬁ)‘amopﬁb’t substifpted pyith { e
ada”antaﬁ‘b &%@né%hﬁy&hec a%font Ol ) Cmcelxarﬁplgg mﬂes@Eﬁb&ﬁﬂ%Et@gantﬂé L via any

ring atom | he rmnocycl oal i phati c,
t he mn@bﬁ@b&m@mmbnyfhhaﬁorwl aﬂk%y,mouﬂomatlmls thﬂﬂi@bfiﬂéhethl‘iecycl ic groups are

t bst f
og( 'Ofnii?w?]sfﬂﬁg‘{el’fac |E9d1 ellit% %%P%naﬁg?ubsﬁh‘fe th 1 t'ﬁ%%rf cg\ﬁl@g?sulg?ny_l, 02 and

t he al i @instinations iberpol. Exaypplien ol hr;cltzdaﬁslt arteunbehtnmdtth adk&ycagldnst i t uent s

i ndependent | el ected fro bond and when
ring B gg’%a%yp%%%ﬁ% S Ier n'%) ? 1" Gs€y qcaﬂfqullleor Eﬁiqﬁlg'ic@rbo lggﬂgkfaglgent is ab-6
rrelr)rber eﬂk@)%}@lk@ﬂ%ohﬁbﬁﬁlj @cmalkommb@yay}cetemcybiomkgox;amonﬂ, apihoadiphdticy

su stltut W n.certai nts, Gis
an opti® P‘F‘i?mé%éftyfcf‘%t’@a %VHQ%%%L%%@% &’:‘18&65 optio ar;ly\%g%ﬁgozs%z
PCT/ US2(4354]032¢R81 emBddirhbnts, | is sebdfituted wittralkhlSarfl0hQeulky0 wikdxycasbdagt, of Ut ed

cycl oal | Ehatl c. In exanples of tnis enbodinment, Gis an optionally
subst i t Yk@F2WEPocycl oal i phatic. Specific exanples of G include,

[0121] In several embodiments, G is selected from

\I\I\ll\f‘

:
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but are not limted to, 5 to 8 nenbered nonocycloal kyls or a 5 to 8
menber ed nonocycl oal kenyls. I n other exanples, G can be an optionally
substi t utwo 20860i2883ent yl , cycl opentenyl, cycl ohexyl, cyelCohszespky7so

cycl oheptyl, or cyclooctyl. [0118] In several enbodinents, Gis optionally
substitutefl with @ or -((0)-X2-aliphatic, where X2 is absent, -0-, -NH,
or -NQ@-,vand the “a\iphatic group is optionally substituted with 1-3

substituer i ndepegndenN y selected fromQ In exanples of these
enbodi can be spubstituted with carbonyl, sulfonyl, alkoxy,
conbi nat t hereof, or/the like. [0119] In several enbodinments, Gis

opt i onal bsindt uteeWi.th 1 to 3 of carbonyl, sulfonyl, or conbinations

bl phat | OEAATB g amGpAiRErRiF i P hsidHhlly A lchBatportigfBAuaeERREY
al kyny| cBdag@iglof G iatlu@d) 8t 4 notdibkeX ya bitivnyitpsubstityied 5ty T hembkedycar bonyl ,

het er ocycl oal koxycar bonyl, am noal i phatic, aliphaticam no, aryl carbonyl,
or het er BERSPEEMBHAYIP a%a%'ﬂuﬂﬁf which is optionally substituted. [0120] In

several pIERdLhBRES emGodifesitt 0B incfudésed 1eabttImidddey latonar ¢ ban Beaubaited with 1

al koxycarbonyl, or . al koxyam no. [0121] In&?ﬁvml, errbodlirre ts, . Gis

sel ect edtorghstitugnts independeptiygedscipd drom Qiypnd fO)-Xasptiphatipy jyherg Jagsgbsent, £ v+ p
F-18 Wp.2089/ 923852 [REfil IBRRae £RAP TP tiondlyRibstnfed Wili2 23 shdtifeisr al

enbodi ments, Gis an optionally substituted nonoheterocycl oaliphatic group.
Exanpl esind¢pealany selerded 5o Qare not limited to, optionally substituted 5 to

7 member fq MRNAREH Sh86H:AR! ¢ RBlib GG ARl AkICH A dibdmiaisal - embodi ment s,
s at atom

G includ ' east 1 nitrogen can be substituted with 1
independently selected from alkoxycarbonyl, alkynyloxycarbonyl, alkoxyalkoxycarbonyl,

haloalkoxycarbonyl, heterocycloalkoxycarbonyl, and cycloalkoxycarbonyl.

[0125] In other embodiments, G is one selected from

-19-



to 3 substituents independently selected from @, and -C(O) -X2-aliphatic,

where X2 is absent, -0-, -NH, or -NQ@2-, and the aliphatic group is

opt i onal lwo=uodsasgsat ed with 1-3 substituents i ndependerCiyuss@isaed7ed from
Q [01241 In several enbodinents, Gis optionally substituted with 1 to 2
substituents independently) sel ected from al koxycarbonyl ,

al kynyl oxycar bonyl , alkoxyﬁrkoxycarbgbyl, halgdkkoxycarbonyl,

het er ocycl oal koxycar bony! [ 01251 In other

enbodi mentsy» G i s one sefecte i O=~00LN 00O0OO
N OFF N NINN 0, 0 19 WO 2006/ 023852

PCT/ US2005/ 029780 ~r | A 00 /00 wv~ .nnnn I~r | |
n wnrtn N 0
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ONNNO 00OJ OO00OO0 OI o000 /L~000O 000pPO=>=>0\
-20 WD 2006/ 023852 PCT/ US2005/029780 nrl ~vl,v.rwr | ,.w,r .nnnr N N N
NNOO Owe20d880 p o 0O Np/ OO>>e NN//--/ F ecOus2anad29s) 0126]
In several enbodinents, Gincludes at |east one O atom In several
exanples, Gis optionally substituted with 1 to 3 substituents

| ndependent ly selected fromi ndepen ently selected from al koxycarbonyl ,
alkynyloxygagbonyl al koxyal koxyc nyI hal oal koxycar bonyl ,

het er ocycl Ikoxy onyl, jand cycleal koxyca‘f"b“onyl In other examples, Gis
unsubsti tute e

[0126] In several embodiments, G includes at least one O atom. In several examples, G is
optionally substituted with 1 to 3 substituents independently selected from independently
selected from alkoxycarbonyl, alkynyloxycarbonyl, alkoxyalkoxycarbonyl, haloalkoxycarbonyl,
heterocycloalkoxycarbonyl, and cycloalkoxycarbonyl. In other examples, G is unsubstituted.

[0127] In several embodiments, G is one selected from

.&?O

0", and 0
[0128] In other embodlments G is an optionally substituted bicyclic group of formula (III). In

one group of examples, ring B is absent from the bicyclic group of formula (III).

[0129] In several embodiments, X is ~(CH)z;-.

[0130] In several alternative embodiments, the bicyclic group of formula (III) includes 7 to 9
ring atoms. In specific examples, G is an optionally substituted bicyclo[2.2.1]heptyl,
bicyclo[3.2.1]octyl, bicyclo[3.3.1]nonyl, bicyclo[2.2.2]octyl, or bicyclo[2.2. 1Theptanyl. Inyet
another group of the examples, G can be substituted with 1 to 3 substituents independently
selected from Q,, and -C(O)-X,-aliphatic, where X; is absent, -O-, -NH-, or -NQ2~, and the
aliphatic group is optionally substituted with 1-3 substituents independently selected from Qs.

[0131] In several embodiments, G is one selected from
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[0127] In several enbodinments, Gis one selected froml .~wL o o ,and o
[0128] In other enbodinents, Gis an optionally substituted bicyclic group
of formulwo@2bocige3ssen one group of exanples, ring B is &bTarstoosnesrse he
bicyclic group of formula (I11). [0129] In several enbodinents, X is
-(CH)2i -, [0130] In several alternative enbodi nents, the bicyclic group of
formula (I11) includes 7 to 9 ring atons. In specifjc exanples, Gis an
optionally substituted bicycl|g[2.2.1 ]heptyl, i [3.2.1] octyl,

bi cycl o[ 3. 3. i or bicyclof2. 2. 1]heptany| In yet
ith 1 to 3
X2-aliphatic, where
g oup is optionally
substituted wipt : j y mQ [0131] In
several enbodi ments, Gis’one selected from-21 WO 2006/0 52

PCT/ US2005/ 0P9780 and [0132] In other enbodinments, Gis optionally
substituted pdamantly. [0133] In several enbodinents, Xl is -NQ)-
-N(C( O - XoFa 7ic), where X2 is absent, -0-, -NH, or -N@R-, and the

, s optionally substituted with 1-3 substituents

i ndependént |y sehegfed fromQ In one group of exanples, Gis an optionally
substituted trogﬁﬁz [0134] In other exanples, Gis substituted with @,

and - C( | ' . NQ2-, and the
aliphatfﬁngﬁgﬁcmﬁgggt onafCQS%ﬁ%st|$§?§@Lﬁfﬁﬁ9%m%ysubstltuents
[ ndepend&iﬁ$]y1nse¢eeaitemhod1mgm @1 i N} of N(EWEeKablighnbodivhaaiXs js aBsdng -O-,

substi t ut a k
het er ocyc oaP?%&§Eargonyﬁﬁpgcé%mgﬁi gé%% bonyﬁﬁ&gﬁﬁ%X§§W§u8§§%arbonyl
al kyl am mdegentantly Iselectétbiran Qs 0 kyaargomip\of exaamitesn(lioayapgiohalyyshbstitrted
heterocycloalkylalkoxycarbonyl [0136] In several enbodinents, Gis one
selected™8fh "OO o NO O O-N~O~ ONOOA O-/ O NN

[0134] In other examples, G is substituted with Q,, and -C(O)-X;-aliphatic, where Xj is absent, -

O-, -NH-, or -NQ,-, and the aliphatic group is optionally substituted with 1-3 substituents

independently selected from Qs.

[0135] In several embodiments, G is substituted with alkoxycarbonyl, alkoxyalkoxycarbonyl,
heterocycloalkoxycarbonyl, cycloalkoxycarbonyl, alkoxyaryloxycarbonyl, alkylaminocarbonyl,
haloalkoxycarbonyl, alkynyloxycarbonyl, or heterocycloalkylalkoxycarbonyl.

[0136] In several embodiments, G is one selected from
0O
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H NA O -22 WD 2006/ 023852 PCT/ US2005/029780 0 O F O O NA*F NN AO N OF
oFFIr Oop NO /\ NOAO",-" NO\V\iF 00 NONOO oNA OONN
NA N O AWwOQo/028850 N ~O0 N --~ 0 and b. Substituent ZI PLOABZ}05MLI78G

-gQ)2-, -qH(A)-, -AH(XD)-, -O9-, -CH-, -NQA)-, -NQ@)-, or 0.
[0138] In several enbodinents, Zl is opbl onal l'y substituted carbon or
nitrogen atom In one gro p ofF exarrple ZI is su stltuted w th am no,

al kyl car bonyfam no, al k¥1| l:am B/V\O 20 023852
PCT/ US2005}-029780 aI ca o d am ny, nocar on | kyl car bonyl al kyl ,
al koxyal ko yc&rb al%xyal kyl ,
O 2
0 o

N / //<
N

XX
0

A 0 e

pe
A\

\

5
5

p?
3

o]

Nt A

KT

*
%
5

\ 2
b. Substituent Z;

[0137] Z; is -C(Q1)2-, -CH)(Q1)-, -CH)(Qs)-, -C(O)-, -CHa-~, -N(Q1)-, -N(Q2)-, or O.

[0138] In several embodiments, Z; is optionally substituted carbon or nitrogen atom. In one

group of examples, Z; is substituted with amino, alkylcarbonylamino, alkylsulfonylamino,
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al kyl am nocar bonyl , al koxycarbonyl, hal oaryl carbonyl, hal oaryl sul fonyl,
al kyl het er oaryl carbonyl, heteroaryl carbonyl, heterocycloal kyl carbonyl,
hal oar yl aworeo@znbesayl , al kyl het eroaryl sul fonyl, cyanoalPkyhsegiso2978@nyl ,
het er ocycl oal koxycar bonyl, al kynyl oxycarbonyl, cycl oal koxycar bonyl

het er obi ﬁﬂ&@* beﬁﬁﬁﬁﬁiﬁ@ néﬁlunocaﬁJohyll ﬁﬂl@aﬁ@ﬁ&ﬂl@m i) gd;&%e{rbo@l Iﬁ)ﬂoﬂf&lﬁﬁnyl

al kyl car bon Ialk , koxyar yl car bony hal oalko ﬁ
al kyl aryp mmﬁymbmnéuﬁﬁmw@%yayyh@emhbm?mnm@nbmyﬁ mmﬂocarbonyl [0139] In

_sgvg al %@gﬂeﬁ%ﬁ&rboﬁg , héicr8AS1cABLER 1Rl OMIN I Mbbols Kbl inGaboR
~-N  Oalkylketerqatylsuionyd, gynnasiiglaryl@asbong, REBBL B2GEERyRERNYIS2005/ 029780  NO
N = S Oal§yny1&!§chlb&yl,cgyﬁogk&ycargony?, he%ro%c'ijuoarylcarbonyl,

alkylheteroarylaminocarbonyl, alkylsulfonyl, alkylcarbonylalkyl, alkoxyarylcarbonyl,
haloalkoxycarbonyl, alkylarylcarbonyl, haloalkoxyarylcarbonyl, or arylaminocarbonyl.

[0139] In several embodiments, Z; is one selected from

NH
o——l——o o %}:: N
-CHy-, -C(0)-, -NH-, -O-, , l
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Substituents R, R ). and [0140] Each of Rl, R2, R3 is independently QL or
@, or R2 and R3 together formoxo. [Q An several enbodinents, R is
hydr ogen, hal o, or optionally substityted & kyl, heteroaryl, al koxy,

al kenyl, cycloal kyl, cyaungakkyl aryl, al kylaryl, alkylsulfonylaryl,

al kyl carb laryl, aryl d™\am<ocar bonyl afyl, al kyl carbonyl am noaryl,

cycl oal ke(;'g{ %TL al koxyaryl. R grou n be opt ;gnaqlgl%y substituted with
1to3 subst|\'t uents sel ectdd from antno, Xarbonyl, sahkGxycar bonyl ,

anmi nocar bonyll, aryl, ald ic, alkoxy, a fonyl .

o
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[0142] In other enmbodinments, R is one selected from hydrogen, hal o,
met hyl, -OCH3, -28 WD 2006/023852 PCT/US2005/029780 N .ivvin~\ FF F\
FF L \Wo20d6/a2885® J- O 0 SO \' \ N\ F 0O H2N "~NH P23/086»020208023852
PCT/ US2005/ 029780 N\ \ N, and N\ / [0143] In several enbodinments, R2
and R3 are independently hydrogen, alkyl, aryI al kyl, or R2 and R3 together

forman oxo or amno. [0144] In still ot nmbodi nents, R2 and R3 are

i ndependent | y hydrogen, alky], ,R2 an oget her form an oxo. d. L

G oups [0145 L is a bond, apéé hatic grpup, C@Jﬁ oal i phatic, -0-,
-S(O, -,\ L%Z(Cl C4)a|ky| C(O)N( or S(OZ N(@)-, in which

the ali ph b roup is opti onaIIy S t\a\wth 1-3 of oxo, QL, or Q.
In sone enbodi ments, L is a bohNd or Ilphatl%grou +0_whi ch the

al i phatic le opti substltut d with f oxo, QL, or @. In

odinents, L is an

ot her enfodi ne k-is a bopd. In stillOfurther e
o, QL, or . Lis

aliphatic grou op lonally s bstltute with 1-3 of
CH2. e. Conbi nattops of Embo

,and F

c. Substituents R, Ry, and R
[0140] Each of Rj, Ry, R3 is independently Q; or Q», or Rz and Rj together form oxo.

[0141] In several embodiments, R; is hydrogen, halo, or optionally substituted alkyl, heteroaryl,
alkoxy, alkenyl, cycloalkyl, cyanoalkylaryl, alkylaryl, alkylsulfonylaryl, alkylcarbonylaryl, aryl,
aminocarbonylaryl, alkylcarbonylaminoaryl, cycloalkenyl, or alkoxyaryl. R; groups can be
optionally substituted with 1 to 3 substituents selected from amino, carbonyl, alkoxycarbonyl,
aminocarbonyl, aryl, aliphatic, alkoxy, and sulfonyl.

[0142] In other embodiments, R; is one selected from hydrogen, halo, methyl, -OCHj,

-28 -



[0146] O her enbodi nents include any conbi nation of the aforenentioned
substituents G Z1, L, Rl, R2, and R3. f. Excluded Conpounds [0147] In
several ewbadiamessss, when ZI is -CH2- or -N(CH3)-, L ispraThmseas/o291do G i s an
optionally substituted nonocycl oaliphatic, an optionally substituted
nonocycl ohet eroal i pahtic group, or a norbomanyl group, then the Rl
substituent on the indane or indolg is other than H [0148] In several
enbodi nents, when L is -C(O-CH2- &hd Zl is -N(Q)-, and QL on Z1 is -

S(O 2-optionally substituted phenyl\\W then the Rl substituent on the indole
is other than H  [0149] In several \enbodi ments, when L is
-5(0)2-(Cl-CA4)alkyl-, Z1 is -CH2-, then the Rl substituent on the indane
or tetrahydrionaphthyl is other than 0 WD 2006/ 023852 PCT/ US2005/ 029780
[ 01501 In séweral enbodi nents, whe -S(02-(Cl-A)alkyl-, R2 and R3
form =0, Z1J afic or -S(0O) 2-aliphatic, then the

s - N(QL)-, an s
R1 substi on, the indol e ot n \C. [O ever al
enbodi nmeny s, en\dl_is @liphatyc, R2 and\R3¢f
QL is aliphati/fc, Gi substittt ed npm@éycloééier
n H

nd Z1 is -N(QL)-,
c group, then
the RL substituent on the, inddle is other th . 521 In,certain
enbodi nents,gL is not -S(0)2-(Cl-C4)alkyl-. g. Specific Enbodinments [01531
Specific co s of formulae (I or 1l) are shown bel ow. Conpounds 1-120

and 122- 430 are the core structure of forrmula Il. -31 WD 2006/ 023852
PCT/ US2005/ 029780 Table 1: Specific Conmpounds 2 3 Nbp\H NH H 456
H N O N
F.'
F
AN /
F ¢éiN/
] /]»\\
\ o 0
0:5’3:;:
N\\\
F
0
H,N

%

-29.



N NN6Ndo NO10 11 12 O y 01.0 cNO/ / NJN HNtIJN NT  -32
WD 2006/ 023852 PCT/ US2005/ 029780 113 14 15 0 Ho FF/ NHNN NO o 16
17 /] 18 wh2006/23852 F 'y J NO Ft*r NN t, J N O N OrETAshhoso7sRu 21

cd " F,.For o NH",~N

/// fi,&,‘ﬂ\o MN//‘“\W

N , \' [N ,and
N

\_/
X

[0143] In several embodiments, R, and R3 are independently hydrogen, alkyl, arylalkyl, or R,
and Rj together form an oxo or amino.
[0144] In still other embodiments, R; and R3 are independently hydrogen, alkyl, or R, and R
together form an oxo.

d. L Groups
[0145] L is a bond, an aliphatic group, C3-Cs cycloaliphatic, -O-, -S(O),-, -S(0),~(C1-C4)alkyl-,
-C(O)N(Qy)-, or -S(0), N(Q2)-, in which the aliphatic group is optionally substituted with 1-3 of
0x0, Qi, or Q,. In some embodiments, L is a bond or an aliphatic group in which the aliphatic
group is optionally substituted with 1-3 of oxo, Q1, or Q2. In other embodiments, L is a bond.
In still further embodiments, L is an aliphatic group optionally substituted with 1-3 of oxo, Q1,
or Q,. Lis CH,.

e. Combinations of Embodiments

[0146] Other embodiments include any combination of the aforementioned substituents G, Z;,
L, Ry, Ry, and R3.

f. Excluded Compounds
[0147] In several embodiments, when Z; is -CHy- or -N(CH3)-, L is a bond, and G is an

optionally substituted monocycloaliphatic, an optionally substituted monocycloheteroalipahtic
group, or a norbornanyl group, then the R; substituent on the indane or indole is other than H.
[0148] In several embodiments, when L is -C(O)-CH,- and Z; is -N(Q1)-, and Q; on Z; is -
S(O),-optionally substituted phenyl, then the R; substituent on the indole is other than H.
[0149] In several embodiments, when L is -S(0),-(C1-Cs)alkyl-, Z; is -CHy-, then the R,
substituent on the indane or tetrahydronaphthyl is other than H.

-30-



H~NC 22 2324 UO,'"~-NFFJNNN NN 6 Hd -33 W 2006/ 023852
PCT/ US2005/029780 6 21 SO F\ N Noo O 2829 30 Nd F QT 31 32 33
MAO F, F wo2boe/ae3dd2hi 6 0 34 35 36 N Noc O L o -320WDS20862088852
PCT/ US2005/ 029780 37 38 39 0 O NNNO>~F / N\

[0150] In several embodiments, when L is -S(0),-(C1-C4)alkyl-, R and R; form =0, Z; is -
N(Q1)-, and Q is aliphatic or -S(O),-aliphatic, then the R, substituent on the indole is other than
H.
[0151] In several embodiments, when L is aliphatic, and R; and R3 form =0, and Z; is -N(Q1)-,
Q is aliphatic, G is a substituted monocycloheteroaliphatic group, then the R, substituent on the
indole is other than H.
[0152] In certain embodiments, L is not -S(0)2-(C1-Cs)alkyl-.

g. Specific Embodiments

[0153] Specific compounds of formulae (I or II) are shown below. Compounds 1-120 and 122-
430 share the core structure of formula II.
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Table 1: Specific Compounds
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base to yield conpounds of forrmula I.

Bases maybe organic such as

triethylamne, or inorganic such as Na2CO3 or Cs2CO3. Typical reaction
sol vent s wochesdesssat are not limted to DMF, acetone, aol/isc@som78oil e.
[0158] Schene 2 illustrates alternative conditions for the synthesis of
conpounds pf—formolzgm T TchZI—T&i7- 14rvz4' nd R2 argdz R3 are 1ydr ogen
(Syntheticlroute Ay, or gin Wjich ZI is (O - iynfﬁethhr@ute B) .| Schene
2: -68 WD 2006/ 0238 / US2005/ 029 OL@;\]G PG N K )mb r( )m n(
)mB )P )P Routle)R}) R| a R eR&s ) A NN n( )md
MH2CO ~ (G2)n d <)M )P )PIE T \ )P R R R |R~ R3 | OR3 V|iV
[ 0159] Conpounds of-type I iP Schene y be p eparedt sing procgdures as
described jn Eva B.E, etlal., | Chenz. {1992, 35 %9 and M S.
Chanbers J| Med. in. 1992, 35, 20 I nt er ngdi at e conpdﬁnds mgy be
produced ffom compéynd of tyge i, Usihm e foll pw ng condlfLons: (a) KvnO4
oxi dati on,| TBAB, .aqueous KOH{|(b) , X| and/ pr X-R3, THE (c) Ammoni um
for mat e, MeOH, Pd/C, room tedperature or heat: tr Pd/C. MeOH H2: lor if PG
= Boc, then TFA, @RC12, -10C (d) N&BH(OAc) 3, [[DCE, AcCHb_TEA, appropriate
ket one or | al dehyde; or i. negat Ti (Q Pr)4, apprppriate ketone; ii.| NaBH4,
MeOH;, or the appiff§§?he alkyl h , Cs2C3B, ||acet rig e, heat|.
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[0160] Schene 3 illustrates alternative conditions for the synthesis of

conpounds of fornula I
Scheme 3:wB8G006/0288520H pH |

in

whi ch ZI|

is -0- and R2 and R3 are hydrogen.
BNPGn( )m \ PGN)t,2 Ob Pcz/UsBOOsM2R8&8 R R O

HG Nn( N n(t )m )P)pRRp CC d1 IV V][0161] Amnes of type iv in
Schene 3 f anatogoysto thoge foumd—|in the
fol | ow ng [FeferencesT WO 967 JT934 "Tricyclic Spjiro conpounds procegss for
their preparation’ oar}d/°USOO(:013652A " Spi ro-subthl tute zheyclicg as
neur oki ni n ant ageNiers”. - 69|WO 20 52 PCTf US20 780 Corldi ti ons:
(a) PhsplﬂEAD (b 3SnH, Al BN (<) nium forfrate, MeCA,) Pd/ C, rloom
tenperaturie or he s or Pd/ C|| MeCH, H2] or if P = Boc, then TFA, |CH2C12,
-10C, (d) NaBH(OA 3, DCE, AcOH, TEAY appropri te keton r al dehyde; or
i. neat Ti (O Pr appropri gdte ketoneni . , MeOH; 'br the appropriate
al kyl halid acetoniltrile Oc\/%/1_’016 ] Scheme® 4 | | ustrlat es
alternativec i ti for the synthesis ounds of éarrmlal in
which ZI is -N(Ql)- and R2 afd R3 are hydrogen.{{Schene 4: H LAG LAG
425 426 437
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IV. SYNTHETIC SCHEMES

[0154] The compounds of formulae (I and IT) may be readily synthesized from commercially

available starting materials using methods known in the art. Exemplary synthetic routes to

produce compounds of formulae (I and II), are provided below in Preparations A-F and Schemes

1-10. For simplicity of illustration, schemes 1-10 depict only a single R; substituent on the

fused phenyl ring of formulae I and II, the compounds of this invention may include 1 to 4 R,

substituents on the fused phenyl ring.

[0155] Scheme 1 below depicts general conditions for the synthesis of compounds of formula

.
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NNA)hnh CAnnbM16 N)n )Pl \ >P\ >P R NR1/ NR/ NP& P& ~ H
a, bii iii ivPGL PGLHLAG NNNN n )ndm )nbnm )n Cm )n)P)P
) I \ wB20002885R1 N R NR N QL QL QL V V] Viii [0P6e3Justisnessof type
i in Schene 4 may be prepared from nmet hods known in the art and by using
pr oceduSegengd'gl ogous to those found in the follow ng references: WO

03/ 106457 " Spi r oi ndol i nepi peri di ne Derivatives"; ligres, P.E., et al.,
Tetrahedron, 1997, 53, 10983- 10992; Cheng, Y. and/ apman, K T., Tet.

Lett. 1997, 38, 1497-1500; ,US006013652A " Spiro- Ibstituted azacycl ics as
neur oki ni n ant agoni sts % t)l ons: (a) am & (%V \&,% ion orthoganol to
PG ; (b) amine deprotéi:fl PA (e.g. PA ™= 2 A CH2Cl12a -10C); (c)
NaBH(OAc)S, DCE, AcOH; ,)approprl?ﬂ e ket c‘@ dbdehyde; or i. neat

Ti (Q Pr)4, appropriat 0 ii. NaBH4, MY ”gr Qe appropri ate al kyl
hal i de, Cs2COB, acetogftri Fe, Rffeat; (d) Q@X Q{2 v e, for exanple, H and
aliphatic, X is halogen), K2C03, DIVF/THF RT to 60 C, or electrophile

(e.g. RSO2C1, RCOCI, ROC(#)C, where Ris Hor @® TEA CH3CN -70 WO
2006/ 02 858] mriehﬁm&ﬁhlﬁﬁ‘ﬁmpwitﬁmh@pmrﬁiatelamahyd@@r kdlohé urfder wructivea R, n( ) n

Z R "~71 R Br.l R11 R3 .ii JO h t di at
cnder pAPRUPRARREIABES B b e OHEF TROHLO L0t oy Aol By s or - o
§Ph3P) 4 Rnpe2iré36030e 1Beditogeetiduthé ddsired eong@unds of fanmkeL. iFof Egh Iaadt@a at 150C
or

ketones, more forcing conditions may be used. For example, the treatment of the amine (A) and
the ketone in a neat solution of Ti(OiPr)s, followed 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
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.

[0157] Alternatively, the of spiroamine of type A may be alkylated with an alkyl halide in the
presence of an appropriate base to provide the desired compounds of formula I. Typically, the
amine (A) is reacted with an alkyl iodide, bromide, or chloride in the presence of an appropriate
base to yield compounds of formula I. Bases may be organic such as triethylamine, or inorganic
such as Na;CO; or Cs,CO;. Typical reaction solvents include but are not limited to DMF,
acetone, and acetonitrile.

[0158] Scheme 2 illustrates alternative conditions for the synthesis of compounds of formula I in
which Z; is —C(H),— and R, and Rj are hydrogen (Synthetic route A), or in which Z; is —~C(O)—
(Synthetic route B).

Scheme 2:
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10-20 m nutes yields conmpound ii. Unsaturated conpounds of type ii maybe
further elaborated (e.g. reduction; oxidation) to provide additional
conpoundswof2odéarssska (1). [0165] Scheme 6 illustrates alPCeEnsatswes7s80
conditions for the synthesis of conpounds of formula I in which ZI is
-N(Q)- or -N(Q)- @% and R3 togetherpéorn1oxo and p=lpg Schene 6: PG PG
PG NntN~ma/n(|mbn~NijNI-'RlIR,NQQON‘CHGHNN
nt ~mn( )m c d, e i ' d k).may be produced
by net hods dlsclos-o I nt er nedi at e
conpounds nay be ) 0of type i bL} ﬁg fol | owi ng
conditions: (a) d C1; (b) 2,4mo-t‘|chloro 1,3, 5/ ri 'ﬁe (c) PG = Bn
or Cbz; Ammoni um1fo_rmate, MeOH, Pd/C,° roomtenperature Oof Pd/C, MeOH,
112; (d) NaBH(OAc)3,' DCE, AcOH, TEA, fappropriate ket dhe or al dehyde; or i

neat Ti (G Pr)4, agpeopriate ketone; ii. NaBH4, MeOH; or fthe appropriate
al kyl halide, CS2C83, acetonltrlle heat; (e) optional ﬁylatlon NaH,
THF, appropriate alk hal i de. [0167] ;Bhene 7 |IIustrates alternative

conditions for the sMntheS|s of conpo nds of formula I in which ZI is

-CH(QL)- and R2 an are hydrogen. /N11 WO 2006/ 02385 / US2005/ 029780
Scheme 7: G L PGF N’N Nd RI A%Z’"Ri ma)n e R n
// // Re
R1 5 R3
v I iv

[0159] Compounds of type 1 in Scheme 2 may be prepared using procedures as described in
Evans, B.E, et al., J. Med. Chem. 1992, 35, 3919 and M.S. Chambers J. Med. Chem. 1992, 35,
2033. Intermediate compounds may be produced from compound of type i using the following
conditions: (a) KMnO, oxidation, TBAB, aqueous KOH (b) NaH, X-R; and/or X-R3, THF (c)
Ammonium formate, MeOH, Pd/C, room temperature or heat; or Pd/C, MeOH, Hy; or if PG =
Boc, then TFA, CH,Clp, -10°C; (d) NaBH(OAc)3;, DCE, AcOH, TEA, appropriate ketone or
aldehyde; or 1. neat Ti(QOiPr)4, appropriate ketone; ii. NaBH4;, MeOH; or the appropriate alkyl
halide, Cs,COs, acetonitrile, heat.

[0160] Scheme 3 illustrates alternative conditions for the synthesis of compounds of formula I in

which Z; is -O- and R; and R3 are hydrogen.

Scheme 3:
PG
N
PG-N n m
= a = S
e R1/ R1/ O
ii jil

R{
i

—~c%% &%

[0161] Amines of type iv in Scheme 3 were prepared using procedures analogous to those found
in the following references: WO 96/11934 “Tricyclic spiro compounds process for their

preparation” and US006013652A “Spiro-substituted azacyclics as neurokinin antagonists”.
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/ ~)1'21 /7 )1,2)1,2 bix @ ,NHviii QNHvii NH2 @'1d PGPGPG RI1
m N)naRLAN)nb R\ n( )n)1,21 7/ )1,2/ )1,2 NH p NPhiii Phec
G, L PGWG20k/ag882 R\ 5 )n f, g R\ n( )nd, e R\ \ poT\UsEos/0xdrs® )1, 2
)1L,2 Vi @ N@ VQ/NQ@iv ",(NQ@ 2 Ph [0168] Conpound i my be

2 et e R L SIPpg Biipiecaan i g

Conpounds 11 om conpoun using the fol | ow ng
condi t i eperafay oAre@] 2r Ba/CoMeOH, Hewir i Pie+ Boc,(tRyn- Tk, GEBLCL]1-10K&809) et hanami ne,

PhCH3 ref = — o] B - -t ; @' may be,
for exaﬁﬁ#g@lfﬁgﬁ%{%c iTlEéA’ 2113?'}?%1 %%kﬁ%g‘ggﬁ?@%%&?%@@*m to 60 C
(d) Ammueppropiatedtermbpii. W, MRAor the approprégpakdthalide, CoyCORHc@oniEeH, 112;
(e) el eﬁtrophile (e.g. RS2C1, RCOCI, ROC(=Od, where R is Hor alkyl,
and Q"% RS-, RC(O-, ROC(O-, TEA, CH3CN: (f) PG = Boc: TFA, CH2C12,
-10C; (T g)hgﬁ;ﬁi)ﬂgﬂé@)i&straeﬁéaheﬁfa?vb coBEﬁnp@ﬁpﬂNggmhéﬁ déﬁbmp@ndf] offbreliyta, or i.
neat I (O Pr appropriate ketone; ii. : ; or the appropriate
al kyl hgﬁl}‘%@} lw@gﬁnggé@}%iaﬁwr&é",geﬁeat. [0169] Schene 8 illustrates

al t er nagipemecpndi tions as exanple for the synthesis of conpounds of
formula™T Tn which Rng G contains or i s substituted with a protected
functionality which gy be -72 WD 20@@/ 023852 PCT/ U§_2®05/ 029780

N N
md P m(_ P b @)
Oy O T Y
= =
R(/ N R(/ N R(//’ ”
iv \?

PG, PG,
a,b// ii iii
! G
PG PGy H i
N &) & p) N
m({_ P d m n b m " c m(Q_ P
l = )P I A )p — | N )p _— | ~ )P
. A AP =
R1/ N Ri N Ri N R1/ N
H Q1 Q1 Q1

i \ vi viii
[0163] Amines of type i in Scheme 4 may be prepared from methods known in the art and by
using procedures analogous to those found in the following references: WO 03/106457
“Spiroindolinepiperidine Derivatives”; Maligres, P.E., et al., Tetrahedron, 1997, 53, 10983-
10992; Cheng, Y. and Chapman, K.T., Tet. Lett. 1997, 38, 1497-1500; US006013652A “Spiro-
substituted azacyclics as neurokinin antagonists”. Conditions: (a) amine protection orthoganol
to PGy; (b) amine deprotection of PG, (e.g. PG1 = Boc: TFA, CH,Cly, -10°C); (c) NaBH(OAc)s,
DCE, AcOH, TEA, appropriate ketone or aldehyde; or i. neat Ti(OiPr)s, appropriate ketone; ii.
NaBH,, MeOH,; or the appropriate alkyl halide, Cs;COs3, acetonitrile, heat; (d) Q2X (Q2 may be,
for example, H and aliphatic, X is halogen), K,CO3;, DMF/THF, RT to 60 °C; or electrophile
(e.g. RSO,Cl, RCOCI, ROC(=0)C], where R is H or Q,, TEA, CH3CN.
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ei ther be retained, deprotected and retai ned, or deprotected and further

el aborated to produce additional conpounds of fornmula I. Schenme 8. //C N
\42 N, ,wokkg/mgsn X GG)1,2 NR/ Z1 RR2 N3 M ) npot/useoosiors7yd, 2 a
)1,2 QA1 ZIRR RN 1RL1IRIII N Mn )1,2 Z1 R2 RL R3 1V [0170]
Conpoungﬂk ey be produced by nethods discl osed above and by those known in
the arts jounds ii through iv may be produced from conpound i using the
following conditions: (a) p@. PGketal: AcOH4 H2O5 heat; PG=Boc: TFA,
CH2C12; (b) e.g. if ring G s substituted by ox t he conpound of formula
| may be further el aboratgd % the oxime: NH2-Q4 G, pyridine; (c) e.g. if
ring G contains or is s ' gted by & NH- oMNIORY-,, it may be el aborated
with an appropriate el e to produce fV\ 'Wl] Scheme 9 illustrates
alternative conditions r ynt hesi s of poApeynd®2of forrmula | in

which ZI is -N(QL)- orB-N(@)-7® and R2 andRR3 are oR®», and p=0. Schene 9:
PG i NGNNG Xf N1X)1,2)1,2)1,2 Oa_Ob ®C\ O

[0164] Reaction of i with intermediate under palladium cross coupling conditions (step a)

Pd(dppHCI2 or (PhsP)4Pd, 2M K;CO3, and acetonitrile under microwave irradiation at 150°C for

ct rlop

10-20 minutes yields compound ii. Unsaturated compounds of type ii may be further elaborated
(e.g. reduction; oxidation) to provide additional compounds of formula (I).
[0165] Scheme 6 illustrates alternative conditions for the synthesis of compounds of formula I in

which Z; is -N(Qj)- or -N(Q2)-, R; and Rj together form oxo, and p=1.

Scheme 6:
PG PG PG
N ol N) N
y I a y m b n( Im
el ) —— rek ] L
Ny x R |
\ N N o
o) N, H
OH 6
i i 7 i
c d, e
iv Y

[0166] Compound i may be produced by methods disclosed above and by those known in the
art. Intermediate compounds may be produced from compounds of type i using the following
conditions: (a) NH,OH.HCI; (b) 2,4,6-trichloro-1,3,5-triazine; (c) PG = Bn or Cbz; Ammonium
formate, MeOH, Pd/C, room temperature; or Pd/C, MeOH, Hj; (d) NaBH(OAc);, DCE, AcOH,
TEA, appropriate ketone or aldehyde; or i. neat Ti(OiPr)s, appropriate ketone; ii. NaBHy,
MeOH; or the appropriate alkyl halide, Cs,CO3, acetonitrile, heat; () optional alkylation, NaH,
THEF, appropriate alkyl halide.

[0167] Scheme 7 illustrates alternative conditions for the synthesis of compounds of formula I in

which Z; is -CH(Q,)- and R; and Rj are hydrogen.
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Rz1 X=0C,Br,1RZ1 R \ DzZ1/~Sz'j 11 RL Il IIl 1V [0172] Conpounds
of type i may be purchased commercially or produced by nmethods known in
the art. wondédda2sss:: (a) NaH HVDS/ THF; (b) e.g. PG=Bn: PAT@dp®5/089780
NaBH( OAc) 3, DCE, AcOH, TEA, appropriate ketone or al dehyde; or i. neat
Ti (G Prgége %%r opriate ketone; ii. NaBH4, MeOH, or the appropriate alkyl
hal i de, , acetonitrile, heat. -73 WO 2006/ 023852 PCT/ US2005/ 029780
[0173] Schene 10 outfines the general preparation of the appropriate

al dehydes fromthe correspondi ng ket one€’G Schene 10: b O - PG----mm oo G
G 0=1 G- a Mg ~LigH, i ci@ii Nl\ég N2 PAR2 3 [01741NKetone

el ectrophi | es of viyp& i ma;;b%puﬁ?\\ omercial | y~g "‘ gduced by
met hods di scl osld fe2and by those Wl in the art | Axges of type ii
may be purchased™>~tConnercially or ed from conpourgs—~ef type i using

the foll owing conditiMhs: (a) Ph3R+CH2GNMeC -, NaN(Si Me@j 2;Ni,b) aqueous
HC1l, CH3CN. The f ol owi ng conditions Q2hy be used for the synthesis of
conmpounds of formula | using ketones of type i and al dehydes of type ii:
(c) Spiro-am ne of type A (see Schenme 1), NaBH(OAc) 3, DCE, ﬂ\cO—I, TEA,
appropriate etone or aljdehyde; or i. neat Ti(Q Pr)4, appropriate ketone;
ii. NaBH4, MeQOH V. F LATI ONS, ADM NI&JRATI ONS, AND USE$d 0175] The
present invenfion i n%l udgs within its sgope pharnaceuticalNy acceptable
prodrugs of he o {inds of t he Ryr ed&nk),i nvents i on. '"E)maceuti cally
accept abl e prodpgs and any phag ical‘lﬁfce a\b§1azlt, ester,
dtthdr deri vatliy \ '? conpound ok the/

N

0 NH
i
i ph i Ph
l c
G\
!_ PG PG
N N
Ry m In fg Ry In d, e R1\ il n
! )1 2 l )1,2 l _ 1,2
& 9 Z S 9
N‘ ' - v N~ !
vi szl/ Q2 v QZII/N Q2 v Q
Ph

[0168] Compound i may be produced by methods disclosed above and by those known in the
art. Compounds ii through ix may be produced from compound i using the following
conditions: (a) ZnCl; or other Lewis acid, (R)- or (S)-1-phenylethanamine, PhCH; reflux, Dean-
Stark; (b) NaBH4, MeOH, -30 °C; (c) Q2’X (Q2’ may be, for example, H and aliphatic, X is
halogen), K;CO3, DMF/THF, RT to 60 °C (d) Ammonium formate, MeOH, Pd/C, room
temperature; or Pd/C, MeOH, Hy; (e) electrophile (e.g. RSO,Cl, RCOCI, ROC(=0)CI, where R
is H or alkyl, and Q,’* is RSO,-, RC(0)-, ROC(O)-, TEA, CH3CN; (f) PG = Boc: TFA, CHCly,
-10°C; (g) NaBH(OAc)s, DCE, AcOH, TEA, appropriate ketone or aldehyde; or i. neat
Ti(OiPr1)s, appropriate ketone; ii. NaBH,, MeOH; or the appropriate alkyl halide, Cs,COs,
acetonitrile, heat.

[0169] Scheme 8 illustrates alternative conditions as example for the synthesis of compounds of

formula I in which Ring G contains or is substituted with a protected functionality which may be
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present invention which, upon admnistration to a recipient, is capable of
providing (directly or indirectly) a conpound of this invention or an
active newehoddmssser resi due thereof. Preferred prodru@sTarseossieseot hat

i ncrease the bioavailability of the conpounds of this invention when such
conpound dnln St i f the

par ent  STSLBOAro R e Ut S o ispiisoht L ERAIABLAR b bRded,
specie3mth&Zﬁbn$baxk©fﬁn&ﬁharnaceut|caIIy acceptable carrier, adjuvant, or
vehicle! refers to a non-toxic «carrier, adjuvant, or vehicle that does not
destroy—ﬂ%@L§¥arnacologlcaI activity of the compound with which it is
formul ated. Pharmaceutically acceptable carriers, adjuvaitg or vehicles
that nmay be used in the conmpositions of this inventilo® i ncl ude, but are
not limted to, ion exchangers, alumna, alumnumb&tearate, |ecithin,
serum proteins, such as human serum al bum n, bufferN substances such as
phosphates, glycine, sorbigecid, potaSS|unlsorbaM , fpartial glyceride

m xtures of saturated (vg 5t abl e fatty/ackds, wa al,ts or electrolytes,
such as protam ne sul: , - 74 VWO 20 3852 P % 5/ 029780 di sodi um
hydrogen phosphate, otassiun1hydroq$n phosp #{ sédl fm chl ori de, zinc
salts, coll oidal i isilicate poLyV|nyI pyrrolidone,
cel | ul ose-based s éne glycol, sodi um

car boxymet hyl cel {jul “pobyaer yf atesiamaxes, pol yet hyteper
polyoxypropyleneﬁ | yners, /. Ryl eng gl ycol g wool fat. [01771
Phar maceuti cal | y 'accept abl e sal fs of tRe compounds q i's invention

i nclude those derivied from pharnaceutically accept
organi ¢ aci ds and bases. Exanples of suitable ach
adi pate, al ginate, aspartate, benzoate, benzene
butyrate, citrate, canphorate, canphorsulfonate, D nt anepr opi onat e,
di gl uconate, dodecylsul fate, ethanesul fonate, &o rn&ﬂaﬁzfunarate,

gl ucohept anoat e, gl ycerophosphate, glycolate, henlsulfate hept anoat e,
hexanoat e, hydrochl ori de, hydrobrom de, hydr0|od|de 2-

hydr oxy glihein€stpduan atray bt potiadeg by mﬂ&ﬂi &lscllmﬂ abaeand bpmbmmfmﬁmt e,

2- naphthalenesulfon ni cot i nat.e, rate, al at npat e, pectinate,
per sul f &fe¢ ompoyid %HW&ﬁﬂﬁﬁﬁy epﬁﬂﬂ?ﬂ “mnBPﬁfﬁﬁgg%ﬁT@QPgFﬁ pr opi onat e,

sal i cyl %ﬁmoqu) é@tP@—kéﬁdi IA@DH/HJC&hédtaR(@;BdchTEAy@Hfmﬁ (b)teqs Y ririees Bnd
undecanoate. OQh aci ds, such as oxalic, | e not |n t henge lﬁﬁfé?
salts

phar nac 8ipstitged by oa@éhepqogmognd offagmyla! ’é‘%‘l"b@‘gaﬂ elpbprtedip the oS

usef ul HBERE AlifSnd G cORhiAE b 19 SutsiiBied DYPRENSNEJ,)-L thabBY¥ENt i on and
their g%#%@beu??gagl éécgptéb elaC|d agdlgPon saltgh) 017%1 Salts derived

from apﬂa@pﬂkéwh@agﬁywrtﬁéﬁ dlerdropliledp prodieedl- (e. g., sodi um and potassi um,
al kal i nﬁhgﬁ §dhefiR ot s (‘r@ﬁegalterxﬂi‘ﬁg@@(ﬁfdﬂfals foit m%tﬂéﬁsadﬂf‘éoﬂpo&l@é‘-dqfoﬁhlhyk i

alts. IS rnvention envi si ons the quaterni zation of any basic
n|trogenmumﬁharmﬂﬁ@ gr-O{Rs-.ehd RhendcRergyo o endivgk| osed herein. Water or
0|I-solgbhe o's di spersi bl e products may be obtai ned by such quaternization.

I*L” {,
C& ng~ﬁfio~gg
/// Z X = CI&I /0/ Z4 /// Z /// Z

| e i norgani ¢ and
ts include acetate,
e, Dbisulfate,

[0172] Compounds of type i may be purchased commercially or produced by methods known in
the art. Conditions: (a) NaH/HMDS/THF; (b) e.g. PG=Bn: Pd(OH),; (c) NaBH(OAc);, DCE,
AcOH, TEA, appropriate ketone or aldehyde; or i. neat Ti(OiPr)s, appropriate ketone; ii.
NaBH4, MeOH; or the appropriate alkyl halide, Cs,COs3, acetonitrile, heat.
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[01791 The conpositions of the present invention may be adm nistered
orally, parenterally, by inhalation spray, topically, rectally, nasally,
buccal | y,woagienabdsg or via an inplanted reservoir. ThePpcemusetosmeest er al "
as used herein includes subcutaneous, intravenous, intramuscular, intra-
articul gy SA %ltnérﬁe 30 BMhRlthe ée%xrapﬁtaﬁa'iﬁﬁh of thelap }?\ﬂﬁ@ildeﬁyﬂésrfﬁﬁeﬂl@t Ic,
intralesio and intracranial injection or usi on techni ques.

Pr ef er apingspanding &eoiapodsi t i ons are adnlnlstered orally, intraperitoneally or
|ntravegayﬁwﬁ0 Sterile injectable forns of the conpositions of this
|nvent|twr—ﬂﬁy-be aqueous or ol eagi nous suspensi on. These suspensions may
be formul ated according to t echni ques” Known i,n the art -using suitable

di spersing or wettjng a enL§_and SUSTE sﬂeﬁﬂlng—agents y—Ih@ sterlle i njectable
preparation may also. be ‘a sterllﬂa?njectable sol ut iHon “ar.-Suspension in a
non- toxic parenterally accept abl e dil uent ore vent,, for exanple as a
solution in 1, 3- butanédloFQ\\éQPng the acceptabl e vehicles and sol vents
that may be enployed are water ™ Ringgr's sdlution and isotonic sodium
chloride solution. In addition, ef i ke, fixed oils are conventionally

enpl oyed as a solvent or suspendipg™edium -75 WO 2006/ 023852

PCT/ US2005/ 029780 [0180] For t 6se, any bland fixed oil may be

enpl oyed i ncluding synthetic nongs# oy, 4R, gl ycerides. Fatty acids, such as
oleic acid and its glyceride deRivativés are useful in the preparation of

i njectables, as are natural pharnace&tlcally acceptable oils, such as olive
oi | or t (o] I i ds These

oi |l sol L‘ﬁ?@nlget?)r}e ésl%cg% nsi on é(l{nQy B{wéghgge%tcé%%g&?wng gtﬂlal n bglng oI di | uent
or di spéisaset abswahd hg thoss lmmylnatﬁwttt déddhpdes o€ type ii nsdyrtielparchaied per si ng
agents that are co nlycused in the.formilati utically
acceptaSW@n88§ﬁ§8f@%&%ﬁXPHEVﬁHPﬁﬁﬁS°fWE?6%%1 dﬂgggl Egﬁgﬁég %Qher comonl y
used SHRPACHANECT, MNOSﬂS@)IV@EMﬁOISﬂHHSCHm ofThe folbm@aohgnmg; maydRt S or

bloavallablll hancer are in t uf act ure of
phar macBifdifed ﬁ¥?m§@§§8f “@% fermija ﬁ?ﬂgﬂg¥mm ?%@ %ﬁ%PE ﬁémﬁay al so
be usediif ) Shi6aRiteRFEPS Ofsed Seheit af, NaBH(QADB, J]}CH'h@oOIhaﬂEmaﬁptbpﬁaaé l'y
acceptable conpositions of _thijs |nvent|02 nﬁy $Iﬁ%@l g adm nistered in
any or akptgneRr nE%F&EF@”d@?é@%oﬁﬁkﬁwpﬁ@Pﬁa FHgne; gty et ed to, capsul es,
t abl et sy, 3EHBAUBATUSRENSHMISISAR ASIONK] ANS USHE t he case of tablets for oral
use, carriers commonly used i1nclude |actose and corn starch. Lubricating

agent s, [(HﬁélhT@@r?ﬁ&gﬁé‘éqnﬁﬁ? gclidesayighin iy wopg RIgTMceRically preniaRle grodpss oby al
adm ni syf.akiy g&'udﬁi_@ of¥hE gfé'ééﬁt SrvERIoN AUSREHaciitaE HoSephdbtd ﬂ%&tﬁué afada8 enyand

dried cornst aqueous suspensions are required for oral use, the
active phﬁgme@huemlly|ascept?b1¢i§a1ﬁ@dtewa?pféﬁmt% plwthg dgrvptiye eheerameyndefche s | f
desi r ed b Bk RLipicfiOlabdt HYENidind RS

added. Fﬁ%%%%ﬁﬁﬁ1erna% dn]h a arnacé Fﬁcg tab?e égnp05|t|ons
of t hi sindireely) b compand loéthls invention or an active metabohte or remdue thereof Preferred

prodrugs are those that increase the bioavailability of the compounds of this invention when
such compounds are administered to a mammal or which enhance delivery of the parent
compound to a biological compartment relative to the parent species.

[0176] The term "pharmaceutically acceptable carrier, adjuvant, or vehicle" refers to a non-toxic
carrier, adjuvant, or vehicle that does not destroy the pharmacological activity of the compound
with which it is formulated. Pharmaceutically acceptable carriers, adjuvants or vehicles that
may be used in the compositions of this invention include, but are not limited to, ion exchangers,
alumina, aluminum stearate, lecithin, serum proteins, such as human serum albumin, buffer
substances such as phosphates, glycine, sorbic acid, potassium sorbate, partial glyceride

mixtures of saturated vegetable fatty acids, water, salts or electrolytes, such as protamine sulfate,
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adm nistered in the formof suppositories for rectal admnistration. These
can be prepared by mxing the agent with a suitable non-irritating
exci pi entwOlhaa6/0238530l i d at room tenperature but |iqui dprat/use@sak7so
tenmperature and therefore will nelt in the rectumto release the drug. Such

mat eri al;s. dlish Cg%eﬁ§ﬁ§%hgg,tﬂoﬁssiuﬁql§él\6@eh FHoshhRR!| seatuydsiegliealis. [ 0183]

The pharmaceut1 \ccept abl e conposi ti ons of this invention may also be
admi ni stedloidd! silise) wadnegiumdsyibesten pplyvipplayrielidong cpewlpseotased WREARSRS i ncl udes

areas of ;0% ' &S ORIGRIIARD Wa kAl pdfbthyidhel udi ng
di seas Olgefﬂ%?%é g‘f_:y;%/gl?ké e g{ﬂl;n c??{y?cﬁgmf%\’/\gdr@t% estinal Ibc?ibacyt . Suitable
t opi cal pdipoxyplopylemrisock mlhymewslivplyeihylepaglped! ot weeld¥. of t hese areas or

organs. [91%'& jlgf'a %?@%C%@L%%%l{lg Qathjs gfthg Q4 %Jﬁﬁdé GRS 1R tﬁ)?ltiglagée thés@Ct can be

effecte pp ory ornul’ation (see above In a suitable
enema f dorived Abingharnbogiticallyl aceeptabiesidengat aphirgdnesacidsypnd hisse Bamplas@f [ 0185]

For topic applications, the pharnmaceutica C t i tions may
be for%t?‘{éff é‘g‘g Fﬂtséncg‘iﬂg’taﬁ%?t%’ agﬁ)ﬁ?e ngtnatg’oaﬁ %#alﬁ'tr)]%lz&ﬁg b%?tel %sgﬂé%ﬁegonent

S gs pendeiguiite, dﬁt§ifiz€8, t?]ﬁ&dtej canpheratep caniphbBul@iate] erckope@anapiapiaatepdighiopiateal

adm nistration_ o e ounds of. this invention includ but are not

i mi t eddedseylsnligter ‘%ﬂt"anﬁ?‘“r(if,%%?&a?%at%cg‘l“fl?f?tﬁ’tg}l‘fﬁ‘)ﬁ?marl}ogte WGB(TPE'P?P *or opyl ene

gl ycol , olydflat¥¥Res 0 fFAt0 AR BRR0IRE héALn3AE) By SO Bikie, Ryt Bildediadide, 2-

pol yoxypr opyl ene conmpound, enul sifying wax_ and water, Alternatively, the
phar rrachﬁ“i”t}’aﬂhﬁ%es'é}&’éﬁﬁt agipte: @@ﬁﬁ&%ﬁl‘i"@ﬁsmEfQﬂneﬁ@%nﬁ?n%Tﬁfhéwﬁ‘?“ﬁs o84t t abl e

| ot i on B ofaRARMERIA1aR, Pintohte, Retikale pGANTRR) S phénydioHERAS ghesphais,ssol ved in
one or nore pharmceutically acceptable carriers. Suitable carriers

i ncl udepictsis; pivaletenprppipnate. selipylage, syecinale afuliaey tartiatsy hiqexppatesdasdate aad at e,
pol ysor Qﬁcfeganﬁgﬁe. %) YLCi&? L0 Ss Yeutic, EhlcaRE Wl th@ls%ﬁi@@ﬁhart%a&ﬁﬁéélllg qslep@me)
ol an [0186] F h

benzyl “alco water. || | For ophthal m c use, the rﬁ armaceutical ly
accept atvap be emplogddtin Sreprenayatioe of sitsrudefitl aslintesmediptes g obiaEdngihe pUPRIUBHS i n

| sot oni 8f th® valgjloﬁé[ﬁcg gﬁeizgogél a@e&i%li};r}lg?ep%rble a@fdeafdﬂﬁiap IszM’lzs. as solutions in

i sot oni &, "pH e sa either wth or without a preservative
such as[(1@8izSdlialdkrvei firom apptapripid daseAlirchidn alkp iy mieta] (efgarsodipintand pPofesiues, t he

pharmaceutical Ly acceptabl e conpositi.ons b r a - j.nt ment
such as? %H@@F%ﬁﬁﬂa?%ﬁé”ﬁgn ﬁtgnr% ar Eﬁ%lg@uap?%zﬁli}%g%@‘é%%&gb?@gédggn%%gia% =oons of
t hi s i ng@ndiomnhaqtealigtioh ef arydarinnstogerecbnbyninggratipsad teswimpounds disalosedi on.
Such coppositions are epar.ed cordi to. technjques, wel] - in the
art of ﬁﬁnn&%’éﬂtof 8‘&150]%)1? SRR egﬁgu#gva%ge %br%ae“ﬁ%dr@ds ugh auaterp lé%l‘l%%s in

sal i ne, [(a"P] id doghpbsifianslof @leGadtont iVentidrnasy Islidhalibterep bexdle) paadniterally, by

absorption _pronoters to enhance bipavail ability, fluoracarbons, .and/or
ot her céglatien By osiseilp m'fagliynﬁse}& 8‘&“%’@ VRERYY Q5 ¥R P al%ec? reservoir.

The term "parenteral” as used herein includes subcutaneous, intravenous, intramuscular, intra-

-

articular, intra-synovial, intrasternal, intrathecal, intrahepatic, intralesional and intracranial
injection or infusion techniques. Preferably, the compositions are administered orally,
intraperitoneally or intravenously. Sterile injectable forms of the compositions of this invention
may be aqueous or oleaginous suspension. These suspensions may be formulated according to
techniques known in the art using suitable dispersing or wetting agents and suspending agents.
The sterile injectable preparation may also be a sterile injectable solution or suspension in a non-
toxic parenterally-acceptable diluent or solvent, for example as a solution in 1,3-butanediol.
Among the acceptable vehicles and solvents that may be employed are water, Ringer's solution
and isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally

employed as a solvent or suspending medium.
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[0188] Mbst preferably, the pharmaceutically acceptabl e conpositions of
this invention are fornulated for oral admnistration. [0189] The anopunt
of the cownpawwde3sst t he present invention that nay be ceoiuseaswed7got he
carrier materials to produce a conposition in a single dosage formw ||

vary d e[i[é%tﬂ g tﬂf%ﬂﬂ}%&sg,edn?/ BRSY fikéLat A8y bd HEpIBRK R syRmgEc Bbno- or di-
S eferably, t

adm ni stration. _ he conpositions should be fornulated so that
a dosaggyestidere et acids, euch 2o oleipricidgng i glygrridg ervpaiyessre 178 iWEl at or can  be
adni ni s - Dk Y ipRSkniaBESEaI50B0Gsd ASsuch 9498k ditorshoul d
also b rgéag%lrogl% of%l&&ﬁaga? ’%tg a{seggdgr%/lip@ dcﬁlsagea and %ﬁr.eat rren%ucr egi nen foér any
parti cudaator pistespactallyi theidppponyelploted aessions. e tReseeil sodgtions o SUSPREFIQES HY t he
activity of the ecj f.i C e i.ght, general
neal { h, SSspmta s PREF g fgpi FRRUNS: SRaH Mo ho\erBiimeBATINIRLS -

conbi nadiinilay, digieckirtgh@eitsthgiveatonfionli esedrie the iforgnuistips pEpharmaneuticale severity of

the particul.ar .di sease bei treated. .The a n f of the

pr esentacic?méﬁ? flosaes tr%?mil%lgc u@ﬂ%ﬁ%ﬁ@’to%%ndv&u PHea nsbtO eeﬁéﬁﬂﬁ‘ﬁﬁﬁgg‘g{hﬁe particul ar
co WS ou Pﬁlrfa@taﬁtb,a%}lﬂi)ﬁpﬁﬁdehé, Spans[20d Sth}arddﬁﬁ@&:ifyﬂigmgemgﬁglrbid)dveﬂqi@lity ienllutlnmﬁs
condition, or disease, to be treate r, prevent i ti.onal .t herapeutic
agent s, Whish éts copEo, r‘}‘?ﬁ‘i[ ’I“)}healﬂ?ﬁ'ﬁ ‘%‘{rg P‘g@i&FrBaCF?tgﬁﬁy %crce%‘?dbg?/ %(H?j’ ﬁ%ué‘tg’ 0(r:ongi tion,
may al sghBeioRigR Ferits nhdy aldd@e GEsUPOSTht bapsse® bf fohhslatiotvent i on.  As used herein,
addi tional therapeutic, -77 WD 2006/ 023852 PCT/US2005/ 029780 agents that
are nor WaB1lyThembprmasewically acaentgblesongosifpns At s pveptiopmay bg oy e ase,  or
condi ti Qiyinflefed if BRYtalPacc@UONsh@ Brrh Riclidh, Blit aeAaRitedad, @plbst | on, bei ng
treated.” [0192] According to a preferred enbodi ment, the conpounds of

f or mul atablefs, aavgous|syspapsions oF ealetiope InfBeieasapbipklels forpnal uRg cargrs rammoBle

pref er Zﬁ%}i 61}051.% 1&%&?% Qhrch Of #BHc28n o doe@ GudH as ndpResiie bi8sihio Ve ABSIUl at or's

of ML more preferably, certain conpounds of fornmulae (I and
1) ar etypehlicadded Ferdul adomistgtionvin a cgpsulefpam.aisefbl dilucrts inchidp lagtospidnds  of

formul ag.({ _ an I r i , I; jrgant s
bel i evegr[“%da ° Sgaééhame.%t@“%"? Lt gén\ég)rl}pg%gz@hgé ﬁ)tI ﬁieal %%égl(%%%t%?ﬁ?/ggﬂ?%ﬂég@t o]

modul at eomlihel with énnilsifyingf andssspanding zgentec Ejtesired, ¢estaipsmieqiening flareungeoraf f i ni ty
of these 1cong)ountds to ggg d(fgldscari nic receptors. Such affinity, applicants
bel i eve FE ESPRLY 2002 &1% i ¢ receptor (i.e., an agonist) or inhibits

t he act [0182yARémativelystha pharimaceudicalytaoceptabR Torhpositivmns b thin itremtiec may ¢ as used

her ei n ans a neasur abl regter ability to dulate on Linic
recept oﬁ@ﬁﬁ?‘fiﬁg%‘?ﬁh Bh{y P‘?gmil% f?’ifgctﬁltaﬁg?m ﬁr%?:%rfl%ﬁs%carngng é’ﬁ%&ag gbt ypes.
E.g., t igll(i‘xiné e Aber$ Wﬁtgfé}shwld%nagﬁﬁﬁrgte%cipﬁﬂﬂ’thatés sn_ﬁ&pm\md télhpﬁrathmﬂa(ljla )
measurahly greater ability . to act an. agonj st n conpar to that
conpoundad ahgHpemEcretFdng ﬂW%‘We t“ﬂa@ m(?F‘ Ili‘leﬁll\'/‘lél Fﬁfg\f‘éh TRlegse %éec‘%kﬁ' o§uc ubt ype(s).

materials include cocoa buiter, beeswax and polyethylene glycols.

[0183] The pharmaceutically acceptable compositions of this invention may also be
administered topically, especially when the target of treatment includes areas or organs readily
accessible by topical application, including diseases of the eye, the skin, or the lower intestinal
tract. Suitable topical formulations are readily prepared for each of these areas or organs.

[0184] Topical application for the lower intestinal tract can be effected in a rectal suppository
formulation (see above) or in a suitable enema formulation. Topically-transdermal patches may
also be used.

[0185] For topical applications, the pharmaceutically acceptable compositions may be
formulated in a suitable ointment containing the active component suspended or dissolved in one
or more carriers. Carriers for topical administration of the compounds of this invention include,

but are not limited to, mineral oil, liquid petrolatum, white petrolatum, propylene glycol,
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[0195] According to an alternative enbodi nent, the present invention
provides a nethod of treating a muscarinic receptor nedi ated disease in a
manmal , swoho@2asstuman, including the step of adm ni steriusgoosom2%a d
manmal a conposition conprising a conpound of formulae | and I1, or an
embodi Rb¢ BorSuBl, Rmul Ma&gﬁ@weﬂ%ﬁ@nﬁﬁeltyhme

enbodi :Eﬁ%ox&aﬁ{ﬂ%g 8912’%’?3’5; &entl on provfnuesggiglgrret hod of treating a disease
medi at eldlabyacauinmﬁyi avdepieble copgsitions sandiedermidpiedia asuitabledptieRicFi28t eri ng to
sai d ey P dRsorRARP B Hord PlAMbRSddyand 11), or
ot her eérrncmn11?r%tr111t8§£$%er egg&gg%@%&flo 0above Prrefocg,\frglE , sai dydl sease is
medi at eaj:cbmaljwcamevrs s&uluhbkmcsmmnqhsden’elma@tl‘@@llm}tem HIEI@!L@WL sadhiter di ng to yet
anot her di e d treating or
reduci nﬁ‘o’??‘?gea%aé B?IP'W&(QS?QJ c%f?'setae} e‘yﬁsmét ?Jy I%C%HJEI £3 tgrd eletrcl:glgoglb% lsease is
sel ect edlcdtodand val¥s. deri ved pat hol ogl es including cognitive disor ders

Attenti i C er ac Vlt or.der esit

di seas eﬁ’%‘g?]iIOSGBhtHg%g%‘st acggu‘i? %8%%"%88 I}j?ﬁsqmns may R ﬁ\léllﬁ {s?ﬁ{ FAe udl ng
schi ZOPl'M&(EH@de hélenshih R6loaic, Iﬁi-lsdjﬁ:ﬁl@i ﬁenl@ﬁullﬁe,quﬂetfénablysaslsnh:lhontlmg acut e
and chronic, ndr ones, Huntln or ea, Friederich's ata Glles de
| a Tour’é?tf’élcsp ateshcrilowaka %é?r’fﬂm t@l?r?ffg'é'é‘éeesu%ﬁl?? g?lﬁ%}’é YPessi on,
sudden inéant deatabivaly, ﬁﬂﬂ@ﬁfhalnﬁaﬁﬁ NEOPhasmicaRANE accepeble phapaitionh say der s
such as reduction of I1ntra ocul ar gressure in daucona and treatnent of dry

eyes anb forpulaisdinen oieimeat R & RGPBATS  Syndrome, wherein said net hod

Conpri SRy i ERnRbuticERPSREHAI giiBRL drems indbddnaagamee¥Nd according to
the. prelagh e phERndbuticE BB RSB ST, i ion g AR [0198]

Accor di signinistezad teyimaes! aerpsol er mhtloifinmBHEN COMPESIHPRSAENRIPHYEACIENESP ovi des a
met hod Q:Lhm(éf g%llﬂ&o% id tﬁgFrg (b; ?ﬁe&tﬁ:\éﬁfohﬁMaﬁHn a"ﬁd%e@%@ fep hidd @s patient,

wher ei n sal isease Is se rom pain iosyc osrs (includ i ng
schi zopéuheiting jn dahhd, @mphamgcbmszyl @lmhot,leﬂ Qilegr GW@)D D¢sghyetivesrabsorpiigease,

Par ki nson S d| t 1 n,

ot i, Do GeBes oAUy Bl BO R A or SRS b B R T e

t he preaspﬁrsmga@ntsl on is useful for treating or reducing the severity of
psychos ase 00] Al
refer enb’j@ﬂ@%&”%@h@ ?H almggs P"""“H? “F %ﬁ?ncogésorél 8%’111 g?%?%orgﬁgr ef er ence.
VIT. PRE?A%%%IAW&ES [0201] In or der that the invention described

h fu derstaad, th t forth.
" shoultsieThaset tohe ot el S nen Ly R PR P8 4 poses

only andarﬁéﬁnﬁéﬂialé 1) ﬂi)&iuﬁ@ﬁl Sdrﬁpt@iﬂioﬁih 4 dinglé ddrggd foira wiilh vandegending upstytheranner .
Preparation A:_ Synthesjs

N- (et hokgs gr:%chmpaema%amsﬂ%wdms@m oLy the SPBRPHUIS SROUED Bt cop

CO2Et  Bhrmulated so thata dosage of between 0.01-100 mg/kg body weight/day of the modulator can

be administered to a patient receiving these compositions.

[0190] It should also be understood that a specific dosage and treatment regimen for any
particular patient will depend upon a variety of factors, including the activity of the specific
compound employed, the age, body weight, general health, sex, diet, time of administration, rate
of excretion, drug combination, and the judgment of the treating physician and the severity of
the particular disease being treated. The amount of a compound of the present invention in the
composition will also depend upon the particular compound in the composition.

[0191] Depending upon the particular condition, or disease, to be treated or prevented,
additional therapeutic agents, which are normally administered to treat or prevent that condition,

may also be present in the compositions of this invention. As used herein, additional therapeutic
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Ph PCH2OMeA 2 M HC  NaN(Si Me3)2 CH3CN CHO O 0C-rt, 4h Owve rt, 16h [0202]
Sodi um bi s(trinethylsilyl)amde (6 mmol, 6 mL of 1 Msolution in THF) was
added t o WO 2808pesssi on of 2.06 g (6.0 nmol) of PCT/US2005/029780

nmet hoxynet hyl tri phenyl phosphoni um chloride in 6 nL of THE at 0 C under

ar gon. I rr 7\ | ution
was A d% ate tha% Eu'e nohﬂaq aa%irg@rg&g%?fﬁ &e%h @g?eveﬁﬂgpaﬁ%ﬁ lrﬁis@&e Qﬁ"é&mditﬁﬁ 0

N- (et hobnmsmralsdmp]lcrc)mmrfmmbﬂdlséz@ orr porglitivh, begfg uIelalEdat 0 C and then stirred at
roomte re for, 4 or r xture
was. quolPadtsg e dresRlt GPRRfeE B ForBEis S Rithuiad Uand IFACHIAIE & her
(2|5 (T' mo&,‘(tjlatofEMI\/ﬁpmambM4 oMpasprefembly; ‘dlctcsmmmés dl”rﬁoenlulm/(érandxﬁ?@@zl The
solid residue tain vent ey I short
silica ‘?Ctlﬁ?)linﬂﬁ‘ofﬁatf’@ OHMS n%z ettlgorepe%gé\jnel ﬁﬁﬁ%%ggsgﬁgoﬁgn%%r(?t i es.
The pr oghicl) Me@seltivd ﬁddlwztb]}a ofMyeOr, phéfeablyf dwam@bmmndmﬁfonavla@(iraad B, the
product enol ether, was oltai ned as a brown oil which was used in the next
st ep MIFH@E%UVFWH@P% fication. [0203] The enol ether internedi ate was

di ssol vRA o8jnA spIRibibdlRbe Biht the aHihtyQ)ff the cbmb@ndaaﬂhaﬁreeam nﬁréntﬁme(b moddlate] e, and
stirred at roomtenperature for

) th |
rotary B@apibitodmuseaR@icIeReatasis §?ﬂ“ﬁfl from t&géfﬁé%fn??éh‘?sg (?0%5?‘1?1 ‘lr t E I25 © n1c_) " X :

3). Them‘&?émhle?&e%ltgfsgasﬂblgafﬁﬁ %ﬁ%lﬁaﬁt@ﬁﬁle‘ﬁ@-%&ﬁdté&aﬁﬂls&&ﬁuc I@ébpth@l‘dQ@ﬁ (15 m.
X 2), sat. aq hen dried over Na2SO4. After the solution

was evapgﬂnest)em lrﬂl@ltﬂﬂ@q%%l‘fy elipamyss3HGBCYRA- purified by chromat ography
(Si 02, @5@2@{0 gﬁn@%%lebt’&e"@%@s?& h@r%m%édﬁ@é %eashlfaﬁﬁfté?%(éﬁﬂllagt@%()duﬁt@&ﬁ

blcyclo ct ane- 3-car dehyde .65 g) was obtained as a col orl ess
oil in muscapplc@wemt sibyype%@emmm@/tgﬂ%ﬂ@r POWagSEgesPy sbgwes. 1.2 gt | o of

83%23)8‘ n c?lvgf/& %&nﬁ% ‘%ﬁar%%lcoﬁ@o%éha% glgs a]méaMIﬂ'Eﬁly g;!'éﬁltel}l%?h 99%%'511 5 79

(m 2H M42b.g&8st(vﬂ1,en tofpare@to3Bat empahd’y agdzuswctl(vny v@tﬂ)the qth@m(smnn@H) 1.29 (m
311) Pre r at Esl Synt hesi s of bicycl o[ 3. 2. 1] oct ane- 2- car bal dehyde
[02041 Qc &Y @p% ] oct ane- 2- car bal dehyde was prepared using an anal ogous
pr ocedufe 98pAtkding f@ta(ﬁrallteldhta\teaenﬂooﬂmm dmrmaaem lisslehtyorepravitiestl reethod of

bi cycl o] 3. 2. 1] oct an- 2- one. rude product s d i t st
¢ hout SRR TR R st el i SR il i AEX' St e
7- oxa- bisey 6f Almnidtedihd @b dImAnaal 2- o@ﬁp@@ﬁcﬁh&b}t@ﬁsm@i GompimCof formulae I and

II, or an embodiment thereof as set forth herein.

[0196] According to another embodiment, the present invention provides a method of treating a
disease mediated by a muscarinic receptor including the step of administering to said mammal a
composition comprising a compound of formulae (I and II), or other embodiments thereof as set
forth above. Preferably, said disease is mediated by M, or said disease is mediated by Ma.
[0197] According to yet another embodiment, the present invention provides 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
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, sudden infant death syndrome, Parkinson’s disease,
peripheral disorders such as reduction of intra ocular pressure in Glaucoma and treatment of dry
eyes and dry mouth including Sjogren’s Syndrome, wherein said method comprises the step of

contacting said patient with a compound according to the present invention.
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O+1 AICI3/ HH 01 O'"O~0O [02051 To a stirred solution of furan (9)
(15 m., 200 mmol) and acrolein (13) (6.7 nm., 100 mmol) in DCM (25 nlL) was
sl owl y adeecodkleis2(666 ng, S mmol) under argon at -43 @C{dIsy005/029780
|ce/|sopropano! bat h). The reaction m'xture was stirred at -43 C under
argon After the
react| ﬁbnﬁ%cglr’@m\%gggn %ﬁ e warrre %%er&gﬁ)%v?gmnerat u? gﬁﬁﬁm\lﬁfgs

ext L ac ttexdting dn’rredatch'grthe( @@ehtyr’gf a<d159ase mw@a@@ﬁwhﬁé@;n i¢hdiscasg isrsalested fi)f8r e washed
with sat. 0 ried over
MySO4, A P ?%'rcg%?l (Q dl(d mgriq‘g}én trat eadﬁ;tﬂgm%%%ls’z (d) dgﬁg%ﬁ % Mgﬁ%rpﬁrdg&se? %duct

7- oxa- mamlsdﬁsioa[smsaase,lgla}daema -brﬁlhamdlz-gawlbmldmmn,mth@ﬁ ovfsl diggwrgancas.t he next

stepW| t furth urlflca

O ot TRF s » Pgires SRR ien SRS prdolh FLERGSS, bRk rcing &roC IRt
J- O g. re@veip thd @R 3rity 48 psytHddEs; AlBGimeDadibamss, phih, @ Parkitrsairh dintrsé.t | H O J.

Am Chem Soc. 1976, Vi ncenzi, F.

9 .
F. J. N&goo ]‘Aéh’é’ifﬁrenfggﬂte%lf’ 1’(§§ég§ggcunfe@gﬁ% inc?@oﬁ?téélthieferu?bdy SSaic Fon of crude
pr oductyif- OXREPAR/CITONS. AAND [HXeVPEEgNe- 2- car bal dehyde (2 6 g. 20 mol) in

95% Et OH (200 ni) dded 10% Pd- C (0. 25
ar gon. M.t Btdhe TSWIBrIoBOR PR oy G e LD O SRR AL PEPEA ot

room taopefabit L RACT BOuIBDE uRderddyddrtBg hbse HanflestaikeioPdlusmitive Yaipovds
removed by filtration through a,  Celite pad, the Celite was washed with

MeOH ( 18nlyrandarenot to heconsimsid@e fmising this ‘E@"‘“‘Wé%nén AWOREUKEr at ed under vacuumto
yield ?%égegatm% &rgﬂﬁn %1sgl(ﬂ" (Qt'h hﬂbgyl)ZS ada-BiBRII[3 2:1§0Remé-3-GifakBhgRNyde as a

pale ye was us t'he next step wi t hout further
purificati oco,Et Preparation D synt h ‘%2155 of et hyl SO

4-fornyl pi pieri di ne- 15 jate 0 NCOCI)2 O Oy igdy) ~O/\ DMSO, TEA H
~Qu N OY N_PHN TEA, CHz O -80 Wo—2606/ 023852

PCT/ US2005 ri di neme@théNol (10. 8 mmol)

80 [%Q(é]lvleb 0 eq
was di ssol ved N dic Qr(pmaﬁhane (350 veCOOF &N i n an i ce- Ooath and

treated dropw seovmth a solution of 1.05 eq ethyl chloroformate (9.89 g,
91. 1 mmp2] Svddine bis@iemkylkianamideq6 mnol, 6 miLlod W sdiytidnhie THI) pas sdled to a

suspension of 2.06 g (6.0 mmol) of methoxymethyltriphenylphosphonium chloride in 6 mL of
THF at 0 °C under argon. After stirring at 0 °C for 15 min, the resulting dark red solution was
added via syringe to a solution of 0.79 g (4.0 mmol) of N-(ethoxycarbonyl)tropinone (6) in 8 mL
of THF at 0 °C and then stirred at room temerature for 4 h (an orange color persisted). The
reaction mixture was quenched by adding sat. aq. NaCl (15 mL) and then extracted with ether
(25 mL x 3). The combined organic extracts were dried over Na;SO4. The solid residue
obtained after solvent evaporation was loaded onto a short silica gel column (3.5 cm x 4 cm) to
remove the phosphorous impurities. The product was eluted with ether. After the solvent was
evaporated, the product enol ether was obtained as a brown oil which was used in the next step
without further purification.

[0203] The enol ether intermediate was dissolved in a solution of 12 mL of 2 N HCI and 20 mL
of acetonitrile, and stirred at room temperature for 16 h. After removing the acetonitrile on a
rotary evaporator, the aqueous solution was extracted with ether (25 mL x 3). The combined
organic extracts were washed with sat. aq. NaHCOj3 (15 mL x 2), sat. aq. NaCl (15 mL) and then
dried over Na,SO4. After the solution was evaporated to dryness, the residue was purified by
chromatography (SiO,, 10%-20% EtOAc in Hexane as eluent). N-(ethoxycarbonyl)-8-aza-

bicyclo[3.2.1]octane-3-carbaldehyde (0.65 g) was obtained as a colorless oil in an approximately
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addition of a solution of 1.0 eq triethylamne (8.78 g) in dichloronethane
(50 nm.). The reaction was stirred at -0C for 15 mnutes, then at room
t enper at we 2b@v023£32m nut es. The reaction was dil uted wpch/useakloey7emnet hane
(250 nL) and washed successively with (150 nL each) H2O, 0.1 N HOA (aq)

(x2), SO WRlEd R nlExo LORHs Fra Pg%%b@%mwﬁmla Jdvembiz) trate was

concentra I n vacuo

4- (hydregies Hys is, pHpémdbmmMés@ébmklgl) 4tlé (@sillé) ¢i73 c@uZtD, p4p és, 1H),

bl h- n e % 0O MHz, CDC13) 8 4.15 (br m 2H),
4, glgs( il H%I&HQ&Z%@ Teohe ?@W%(ﬁﬂ oH), 2. % (br t, P ﬂz
2H), 2. I&Zpiﬁlonfﬂ'DSynﬂhe?l@ofmycmeZ 1]acGBe- 2(<>mbam|el)yde1. 23 (t, J= 7.2 Hz, 3H),

e U

[ 0208] Micembdibte AN fi6in aonanaeﬁaw abaylable fﬂlqrcldﬂ’ﬂZ(l]loZtaﬁQl ane. OTH® crwdé Yproducts
di chl or onet hane (150 nL % approxi mately -78C and treated
dr opwi s‘@erel‘}?F(ﬂ]éPﬂ’r?ﬂe?"if&é’ﬁ“ﬂ\RM@'}“ er§’8’flﬁ‘fai 8% of 2.4 eq anhydrous

di met hypgstrftonilesynltRsi6 3f BoxPbidfk16[2R)1 Thept-tieahb ombametydae (50 nl). 15
mnutes after the addition was conplete, a solution of 1.0 eq ethyl

4- (hydroxynet hyl ) - pi peridi ne-1- carboxy ate (15.& g, .3 mol) in
di chl or onet han | P50 nL) s addleld dro . 30 nHputey | afyter the addition
was conpl ete, lution pf 3.0—eq trie Iamne—e25 0 g5, _0.25 nol) in

di chl or onet hane (50 ni) was added dropwi s&&@nd t he reaction AOwar med to room
t enper The t r 14 hour, then
quenc hg@%\ﬁtw assgmflé? E{dons(g rﬁﬁ] | carﬁgzo(fr? T&Wg%%ﬁg?t_@hﬁlﬂég?%@ér S wer e
S epar at @&o{a}ﬁdm (BAHEDHSs slagte added thiials ((aid mog) Senmpl) hinded angbuh @tr-éiér@iﬁ ttene (200
The pool ed | ayers
s at ur at ’éﬁp ?ﬂ?ﬁ) rB?%@a ﬁ?ff"éon(@%,\x%n’lﬁ@s eg&ﬁ‘ég s Pﬂ(?é% By Orrgﬁén MmAnd dried
( Na2SO4hep geknthddtvaftedt. aq. KREOHK (50tme), €A fird Shecredution infettne ovais gradaalyovarmedf f or d
13.84 g ethyl 4-fornyl piperidi r sa\u mber oil .
Y| eI d =togouh terpergire Loes Wcte%ﬁ@igtf‘ 69@& %‘k: ‘Hj"m 4@(5’%16 ot _FS 7.2 Hz,
4. @Qre(v@a@hédﬂwltt%di a 21@%63 ano 2 2) 2ndAt. 6 Natjﬂxzoolnlsz 2§, fakied Bver2H) , 1. 54
(m 2H) % 3H). -81 WO 2006/ 023852 PCT/ &J(ié(% ?@029780
Pr epar aMgS@4,Eilte$§in44ﬁ‘e?§n@n3#te@°rﬁ}‘{e 26 & gheil cuderpiedist HPFRsPPYR RFboxyl at e
ng/OC/ LE)Ane %%ér Qideﬁa‘)ﬂe WnlNE4 kL d i b netheh Weht fufthtr PuflicatiBn. Qe OH O OYO -
Cl WwWer n

references Laszlo, P Lucchetti, J. Tetrahedron Lett. 1984, 25,4387-4388. Moore, J. A,

Partain, E. M. IIL. J. Org. Chem. 1983, 48, 1105-1106. Dauben, W. G.; Krabbenhoft, H. O. J.

Am. Chem. Soc. 1976, 98, 1992-1993. Nelson, W. L.; Allen, D. R.; Vincenzi, F. F. J. Med.

Chem. 1971, 14, 698-702.

[0206] To a stirred solution of crude product 7-oxa-bicyclo[2.2.1]hept-5-ene-2-carbaldehyde

(2.6 g. 20 mmol) in 95% EtOH (200 mL) was added 10% Pd-C (0.25 g) at room temperature

under argon. The mixture was shaken on a Parr hydrogenation apparatus for 4 h at room

temperature under 30 psi of hydrogen. After the Pd catalyst was removed by filtration through a

Celite pad, the Celite was washed with MeOH (15 mL x 2), the combined extracts were

concentrated under vacuum to yield 2.5 g of crude 7-oxa-bicyclo[2.2.1]hept-5-ene-2-

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

Preparation D: Synthesis of ethyl 4-formylpiperidine-1-carboxylate

0 (COCl),

oH oo™ OH  pwmso, TEA O)LH
. N_OUN _—
o_N
HN TEA, CH,Cly \[or CHoCly N~

o
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DCM TEA H OH O [02091 Diisopropylamne (3.14 ni; 22.23 mmol; 1.1 eq.) was
dissolved in THE (60 nL) and cooled to -78 T. Butyl lithium (2.5 Min
hexane; 8w62om232. 23 Mol ; 1.1 eq.) was then added amdTiuseoismobar8é on was
stirred for 30 mnutes at -78 T. Ethyl 1-benzyl piperidine-4- carboxylate (5
g; 20.2 | A | . 1 he LDA

sol uti Oﬁz%ﬁ_@?ﬁ.ﬁfﬂ:ﬁ%ﬂ%ﬁ t %n%?ﬁb\()ﬁg %dtq? l}r e \é%d@%%lv%d‘ﬁg?& %&ﬁtﬁaﬁe es and

i odonet Banel),lcosRd inan ic@H,Qdatmmnd freatedddorswis with s seltdaef 119eas8ivlit i on was

| ow d t.o t. re for 1
hour . vitepbrrs &8s B d RO i iGuaBRsuai SOBE) b oaty BERRRRINT & ae (50
m) . Thﬁidht&meifs soletien sfdpaeqtriedylamdhet(B.E8 ghmeimh@rbmgthane\(é@n@)(t Theoeastionwi t h
Et OAc (2 x 50 h nb A,
11t or o8 S SEr G 1 aoBaet e Fam b FTot LS Pae R8T
(5.0 g, difddé wietidhloRmeddn® {250 mil) @nd washedintccassiselgmathy(l 50:leeycthrz© &hd used

t hout _furth fi t 2 t ti i 1.78
I nut es HOID 650) s bieg amant 0 SCH) GG R ARe SR SoPRniRE 100

Mz, C%%}u(ﬁtoszgfh'l% degétl’ﬂl 45(h|}dm)éyn%y(l)cp1pehd-rne71 darbircyla?ds,a vdscédls, pde 2H),
2.60-2.57 (m J=7.1

Hz, 3H) blumh-ECPG(IQED Yiigld = Pé%lgl_ﬁ I‘gMBéﬁ&?/MH& W@?hW il %é@rﬂﬂ% ‘ho%(élrj(bo%}l ate
(5.0 g; ?%%55535@@ %—Wﬁg'z\%g @m} iy BH2Qy,, 086, 2189 (218, ‘P@@krﬁdzﬂ)ol @3 T.

Li Al H4 added ortlon W se sol uti on.
After t e 130d1.23 61V a2 B idf), étlé (mt Hé), §m1=dt560mn\£ﬂ)s9%46(§iﬂ3(}1\1m¢dm OY&S Sr oom

terrperature ha(pfj% ﬁdj‘_ﬁﬂ’l\la&% %]égl(%{r;}ﬁ %ﬁ)fﬂftﬁrﬂ %fl Fcﬂﬁh ggéo 0 C and

sIovayq Red' G resutant I't'e reC|p|tates wer e
filter emzaS]dAmﬁh@nbﬁMZéq @amchl()ﬁc&qmﬁs g (Trwanolaumwmwnnﬂlgmﬂléo dyers were

trated under redyepd g id 90%
yiold) B S SR gite becaoer b el Rl HeRpr U sholer i 17

220.0, ed aﬂ@m:bu@mnrethmuﬂoﬁde qnsmrge(szo m&zl)iﬁcﬂ%l@dﬁ@thahﬁaomadllénnnmst h o 03%
TFA, 5

, . 1H NMR 400 MHz, 5 3,.46. (s,
3.30 ( galtey e agdgiopgvas %?4511591“5’. aspluio 13% fiea 6@124) &’Z&%%tﬁgv%’%ﬂ“ﬂﬁﬁ =9 52 1. 45
I(DrC]Z]T/ 6 gDZ 6%‘%7)%%&%350 Egg?]—%’f%zo]l-ﬂn aﬁhfolﬁonzﬁlﬂh? t(]508IEIL)/\Q1s%ﬁlﬁﬁd Q23852 3:) rr]nlnuttlas (3.9
ne ano g,
17. 8 rmaiter thgaddition st35 GRIpPlets: W%I}ZOX()% ReLjrie Mﬁ%@%ﬁa & ﬁég él"ﬁ m178.0 mol )
was addgpioRdthaad @%)IQ]Y) W Ahdd dr¥@¥ise dIDeadtds watfi&toa6e d:nq&)etiniréle system

was flushed with nitrogen and then with hydrogen. The reaction was stirred
at r oomlherspetiontvas stigedkat KQym empegiugy foahboqrh@ﬁn Avqnehadaith BREighsodiiB g of

Celite. pEh@omd (}5@0?}[&%@"& BYDY e WSl ied U/ RfbsHTIL;Rr BitAYkdEn vil i d t hat
was a mxture of the am no .

dichloromethane (200 mL). The pooled organic layers were washed with H,O (3 x 100 mL),

saturated sodium bicarbonate (1 x 100 mL) and saturated brine, then dried (Na2SO4) and filtered.

The filtrate was concentrated in vacuo to afford 13.84 g ethyl 4-formylpiperidine-1-carboxylate

as a viscous amber oil. Yield =90%. 'H-NMR (400 MHz, CDCls) § 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 (8,

J=17.0 Hz, 3H).
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al cohol and NHACO2H. The crude product (2.4 g as a m xture w th NHACOOH)
was used in the next step without further purification. LM nfz (Mt1)
130. 0, rewernvicon3gsene 0.35 min; (10- 99% CHSCN— H20O gr adipemtusesosi2gs®3% TFA,

5 mn). 1H NWR (400 MHz, CDCl13) 6 3.17 (s, 3.03-2.98 (m 2H),

2. 95- 2. }ethf1 4-FBrmgth- 1?) ﬁdr%lq(dz}bo% e 0.89 (s, 3H).
[0212] %%Br‘r@t%yﬁ)ps{)&heggo y ;yl)me?haﬁlg Y g)e a mxture of the am no

al cohol and NH4 H was sus ed in rrL) Et3N (5 nL; 37.2 mmol)
was t hen added owed by the op-W se N ion of ethyll chloroformate

(1.05 mL, 13 mol, §L. 4 eg)yuy Aftem 1 hoyg at mNrﬁ‘é%;perq/%ge, 1IN HCO (70
|

m.) was added and [th Iayeres——v\/er separgted. (The agyepus er was
extracted with DCI\%O rrL) "5nd th onbi ned or/gani ¢ ﬁayers er e dried over
Na2SO4, filtered, o7agd~concent r ab&doUnder hi ghowacuum The product (1.7 g,
47% yield over 2 steps) is .obtained analytically pure as an oil and used
w t hout further purlflcatbo C/Ms mMz (g{h\o) 202. retention tine 1.89
m nutes; (10-99% CN-H20Ygradr ent V\nt?ﬁ/ 3% TFA ‘5 m n). 1H NMR (400
VHz, DI\/SOdG) 6 40 %7 1 Hzern _lewem 2H) .66 (dt, J= 13.6, 4.7 Hz, 2H),
'3

3.32 (s, 2H), 3.1 Mz, 1H), 3J11 (dd, J= 23.9, 3.5 Hz, 1H),
144137(m3|—|)CM1E2 (m 2H), w19 (t, J= 7.1 He, 3H) 0.93 (s,

3H). [0213] To a 100 niL r oGid bottomfla@k was adde nd, oxal yl
chl ori d&m@%l Bgsqpropylamine . Idhiply 223 gmab) L4 ek %élSéfgmde]a f 6%1%)
treat ed .yt hPVMRO 1B&t%71 mfl‘munq-@l 8§81 nﬁTHBlaﬁe 8T§99mio boibs inyas. 154 rwAdhed -78 C

for 20 mnutes and then treated with eth

( hydr ox yadadharid) the sptutiony Wk séiredifere30 ne@rmo%yﬂa%t €. ( Ettyl gt-dbgzyipivgridine-4-

di ssol v at -78

C and + RERORAS Sl D21, By 5459 SRARGLHERIE (19 in@lagdd 5 AILOR,

sti rr ed selutien/ 8 —€Z8f°6r e selutiomnas stieed a8-G81°G fomdtrminutes and dedomednpeflaiZzir e and

stirred re f a N hen

Creat od iy R2gRP S R08 4o e RieoR PR DN sibwlyiiEq R skl BRekRR PV

and t he ahmyﬁrre:‘i aab@m tezﬁpmtaxteefdr 1 THoer. ofVg&mi(£00 miLe wandlenvedekth the tréactier ne (50
dr| r and con trated under reduc ssure

t o af f orf é%éf 1%\@ o?g? é‘}ld) L@Fqﬂ% ?rSdfP(? e éf;anél?rﬁlm PSR faﬁer Ve &Qra&%‘f

Wi t hout i Bloew (RWr50fnCpt irmonugﬁé\ﬁrgdnzc Taddrd weROdtied, ovbleNejsgl oﬁrtetmdrrend(z g 8

m nut es 10- 99% CH3CN- radi e TFA, .5 _m 4

Vo Cocamsprigi! ugser seducerpreSliicl iy e Procpok (.0 by o8 i) g Oih Ty g

4.7 Hz, ot wasOihalydl @la,ll %urelﬁldhsecgwﬁhdﬂl ifurﬂHEQ unfﬁﬁthD POOEE 0:2388521) 262.0,

PCT/ US2005/ 029780 g

dd, J= 10 3. 4.4
Hz, 2H) Retengion fimgql. zéh-}m s; (h_O 9%0 (CEH3C§J_HZG/ gg_ad;.qzlt WgtpDO &_LA, ((5[%11&( SSJ mm]’i‘) I?I
Prepar alhR (o MYRL 6B8L$ 5 ©f24bﬁfh2¢ﬁh, 56 0X608 (EPaner N canboxy (abe),®.dol2. 57 Coz
(m, 2H), 2.08-2.02 (m, 4H), 1.47-1.40 (m, 2H), 1.17 (t, J = 7.1 Hz, 3H), 1.10 (s, 3H).

[0210] 1-Benzyl-4-methylpiperidine-4-carboxylate (5.0 g; 19.15 mmol) was dissolved in E;0O

Y

(50 mL) and cooled to 0 °C. LiAlHy (1.0 g; 26.3 mmol) was slowly added portion-wise to the
solution. After the addition was complete, the solution was slowly warmed to room temperature
and stirred for 1 h. The solution was then cooled to 0 °C and slowly quenched with 1N NaOH (6
mL). The resultant white precipitates were filtered and washed with EtOAc (100 mL). The
combined organic layers were concentrated under reduced pressure to provide the product (3.9
g, 90% yield) as an oil which was used without further purification. LC/MS m/z M+1 220.0,
retention time 0.64 minutes; (10-99% CH;CN-H,O gradient with 0.03% TFA, 5 min). '"H NMR
(400 MHz, CDCl3) & 7.25-7.16 (m, 5H), 3.46 (s, 2H), 3.30 (d, J = 3.9 Hz, 2H), 2.51-2.46 (m,
2H), 2.26-2.20 (m, 2H), 1.52-1.45 (m, 3H), 1.30-1.25 (m, 2H), 0.87 (s, 3H).
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NI. a"'kO.~, Cbz([ 2. MeOCH DIPEA, DCM 0O O O [0214] Tropi none (10.0 g;
71.84 mmol ) was dissolved in DCE (60 nL) and treated drop-wise wth

1- chl or oewbyboshbgseof ormate ACE-C (14.5 nl; 19.11 g; 138TASkenslo9780he
reaction was allowed to stir at roomtenperature overnight and was then

di | ut er 0 325 %E:?zgls 140, ﬂﬂagerf’z‘iﬂfh 5 gfnkih%&@a 9 Ehﬁ zf inkdol)at<R dRBSvEOIAOeTH at ed

under sure “to provi the crud oroethyl carbamate. This
conpou n@0 wds andikléhCOfH [\@Cﬂ-g (1280 mm9l) ‘amhdé@d r]?dé@ (K% boumehle s Pt M8 f or 1

h, the Ptﬁcon(faeg LEARE &AL ARAHARE RSN ﬂ{eam%gamga] PRRVERRo Wgs Cr ude

des-ne rop| none an so , 98%yield). The
crude rmitned aadoom&npaﬁnmswmﬂght(é& hj arshtherafilésrashihtough emd)ofoﬂhtﬁ émilet he pure

duct whi t I
RO oy Ty it g iRl iphi o YY) it de Wit 100 M2,
gs nétmﬁ‘??hgi ér;i%pllﬁlgglozﬂl— 511:% ciide ﬂrsoﬂudﬂlz 4g|a1|) a mixt@s v_(lﬂxNHJGI)QOHwasgcbm tlge 2H)
.10 g, : o

and tr cEEEeRI Ehov BEREy g POt aeR (S5 RERF fre BoSER ol Y ThL
(16. 48 ¢y, CHRCRITA grldierdGvithrod3)s TF\A,SS mﬁjetﬁ I €400 DEHY, @Hﬁlh)e‘?r&rﬂ:(sr eaction).
The resulting clear solution was weg 1r 00 § re for
30 mi n Ak 3RA- WS eHu e P33 {'Igc}é\%n‘ 7&’@)&%:}1_ @&& iﬁ?e g?g*a#‘t phase
E’fg VYVSZ t@ﬁze leéqﬁbu%d}&pg?uagt%rl)ﬁeﬁﬁﬁom% SHuk@ste OPthNAASEhIGAG] HANERTOHS ed t o

88% | d)
DO es ispends 1 ATE el S (3 303 mopkes heniggondf ol Queds 6 1y o)

2.67 ( :
o NN RReYise iR oA chiordlorfiard (1 03, 13 furi, { P pilcr | REATRLnd [o§1§] g,

?13 81) ut feomperfure; d MIBAHAO MLBoes Sjsied endwtha%ﬁyens averewpgalgd. Bheoagupesjayiehwes C12
0. 06 m)% aﬁ@@%&i@%gﬁgﬁﬁ%bﬁ@%%o%’ i W&e Qﬁec{TE’Je} @érr]édgever al

porti onasnd déhteentrawﬂ undeir high fvaruutwdhe gregdyctad. 7354@’0 Y@Mﬁvﬁé? qunﬁillﬂqb@n@f KVhO4

(70.0 0, Qd8,10L) 85008 EbeAhob el G MRS LORAS W R3015,73352

retentlon time 1.89 minutes; (10-99% CH;CN-H,O gradient with 0.03% TFA, 5 min). '"H NMR
(400 MHz, DMSO-dg) 8 4.05 (g, /= 7.1 Hz, 2H), 3.66 (dt, J = 13.6, 4.7 Hz, 2H), 3.32 (s, 2H),
3.11 (t, J=5.2 Hz, 1H), 3.11 (dd, J=23.9, 3.5 Hz, 1H), 1.44-1.37 (m, 3H), 1.26-1.22 (m, 2H),
1.19 (t,J = 7.1 Hz, 3H), 0.93 (s, 3H).

[0213] To a 100 mL round bottom flask was added DCM (30 mL) and oxalyl chloride (0.88 mL;
10.13 mmol). The solution was cooled to —78 °C and treated with DMSO (1.19 mL; 16.88

mmol). The solution was stirred at —78 °C for 20 minutes and then treated with ethyl 4-
(hydroxymethyl)-4-methylpiperidine-1-carboxylate (1.7 g; 8.44 mmol, dissolved in 10 mL of
DCM). The solution was stirred for 30 minutes at—78 °C and then treated with Et;N (3.53 mL;
25.32 mmol). The solution was stirred at—78 °C for 20 min and then slowly warmed to room
temperature and stirred at room temperature for an additional 2 h. The solution was then treated
with saturated aqueous NaHCO; (50 mL), diluted with DCM (50 mL), and the layers were
separated. The organic layer was washed with brine (50 mL), dried over Na;SOs, filtered, and
concentrated under reduced pressure to afford 1.6 g (95% yield) of the product as an oil which
was used without further purification. LC/MS m/z (M+1) 200.0, retention time 2.23 minutes;
(10-99% CH;CN-H,O gradient with 0.03% TFA, 5 min). "H NMR (400 MHz, CDCl3) & 9.40 (s,
1H), 4.06 (q, J=7.1 Hz, 2H), 3.66 (dt, J = 13.6, 4.7 Hz, 2H), 3.09 (dd, J=10.1, 3.5 Hz, 1H),
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continued to stir for 2 days. After Na2SC3 (103.0 g, 1.0 nol) was added in
portions at 5 C, the mxture was extracted with Et QAc. The conbi ned

or gani ¢ agens/oeesse dri ed over anhydrous Na2SO4 and evaponsbted/oearder
vacuum The residue was purified by colum chromatography (PE EtOAc: 5/1)
to yiel (RO: @quﬁi 47436 (R 2H)M . 14.tH) =

to Jiel %oé&igﬁ 15’%09341@ MigétditNﬁBn( ) 231)7 47 (m( F)i) sl . (m
2H) 2783225}8)2102(1821‘1)4) 263 (s 2 , 202194(m 2 H, 1.56-1.52 (m

1p &S difm 17 é;’l)ﬂ he%Y§8%ljf__e§£})l 4%{?&%{!\&5)\/ _caffpRydfe202. 1. [0216] Boc-protected

starti was di ssolved in CH2C12 (1.5
m.) and treated vmth|TFA(1§ Il %reactlon was al Ciewed to stir at room
tenperature for 1 bnand? quemched byua¢di ng (5 nm) and Et20 (7
m.). The | ayers wer eparatet—and y s brought to a
basi ¢ pH by additi o&%f ovéah KOH. The T esMRFAIEM enmubgion was ext ract ed

with Et20 (3 x | OL)g The conbi ned organi c extracts weoe dried on Na2SO4
and conped|rabgidodeq19.06d; d118hemdl6l} wae dispilaedlia DAE (@Smh) eml tedtesdopiviset hat

solidifies upon standing (2 V-

r et ent | Bih d icloresthyb C]iﬁlf”f?f‘(rﬁ?@ eﬁﬁ%—é&ﬁ?&%&%h&% W?lﬁl ég?)?@/; AV\VI_QSS mn).
[0217] linsRH rf@q{uaﬁterobﬁn tethBerdflic Qveﬁnﬁﬂf&hd Wh@&héiltltﬁnﬁdddﬁﬂh ER,0D@EB0 (nil)rdnd and
treated with (1R 2R 4R) clo hept - 5- ene- 2- car pal d hé& %ﬁlet

0. 26 mmbltered; ma‘)e W35 Wn%@e%unqﬁied“?eél RS t%ymms‘ﬂt eo‘ﬂmgﬁ Oorgs i on of
NaBH( CAG)infa %527T1Hye0n9po§nmi ke 18 M&HRE {100 'i‘n]\l)ea%d sﬁtlréd).Wi’&bnﬁ fbnﬁ)btafur@forfloom

t enperature was then quenched with and allowed to
stir foh thenotoneqniragd phder retvecdpraware (@5t ¢)dA prﬁw%qfh% Cwé% dffml?tw BEPIBSPCHPLC

(10- 9%, GL56 et} B O RINKTR The FidY) mbRrifl w4 & Etblﬁzémfrblfnl ed
corrpoundS no %‘i@\ﬁd& %;éld n} %8@ i I\/ﬁ +, ret elg\ltlgn ti rregrg 10- 99%
CH3CN- HaBtogiteili te furnish tthe glre:p%dwm aS\Nhterlﬁ)rystalmW sl (6 43;)63%/szd EDMB) 6
9.47 (b 8 Al 1 ( : =16 Qd J=
7.8 H, {@ﬁé‘@ﬁﬁ.%g?rﬁﬂ@ o (8, 1% |(1)3c? 6Pl 2(;{)’ 193 Znﬁl’zZﬁ’Z 5 4@@ 05 ?QH 'J= 5.7,
2.8 HZ 2H)18002 (34,66 (11, 43:Hﬂ,2H)1 423,(s,2H), 10001(br 2 280 (m 4H) 2. 85 2.74 (m
4H) = 13 2 Hz,
2H), 1. égs- ‘E?Hmo_fﬁ)(ﬁ(i gzg? ?5 mm‘j)B \%asfg ﬁﬁgl(vr%_}_rb%%g%&% aémd‘]treafleém%th ~85 WO
20 028&5521 dﬁﬁféwﬁaﬁeﬁd PPRTB6.11 Exzo9d @md]) TIPEAL16.48 hIB 12 IRB geoBeEmmol)P

was added drop-wise (exothermic reaction). The resulting clear solution was allowed to stir at

room temperature for 30 min and was subsequently diluted with 100 mL CH,Cl. The organic

phase was washed with 1 N HIC1 (2 x 100 mL), dried on Na,SO4 and concentrated to provide the

crude product (7.2 g, 88% yield). "H NMR (400 MHz, CDCl3) 6 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 (s, 2H), 5.22 (s, 2H), 7.38 (m, 5H).

Example 1:

H
N At
N KMnO, TFA/DCM I‘, N
. ——
NaBH(OAC)3
DCE
o

© 0
1a 1b 1c 237
[0215] To a solution of compound N-Boc Spiroindane 1a (60.0 g, 0.21 mol) in CH,Cl, (1000
mL) was added H,O (500 mL), TBAB (6.9 g, 0.02 mol) and KOH (3.5 g, 0.06 mol) and
followed by addition of KMnOj4 (70.0 g, 0.45 mol) in several portions. After stitring for two
days at 35 °C, another quantity of KMnOy (70.0 g, 0.45 mol) was added and the mixture was
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CH31 TFA, DCM N (i) Ti(OPr)4, NDCE Na H THE C (ii) NaBH4, OO Cto RT
O McOH, 0C 2a 2b 2c 277 [0218] 1.0 eq of the Boc-protected spiroindanone 2a
(2.06 g, wWo&doamredsp was di ssolved in anhydrous tetrahydcmfusrzm@ﬁsmt) and
added drop-w se, under nitrogen, to an ice-cold (-0C) suspension of 2.2 eq

sodi um 6% 91@%@ 16310 4,1.0theIHas added hs BIHQ, thien
anhydroll:]]és{&tntlLal?dratg%ﬁlgfraf)i‘izngil % s i 2 %utl on?of a:lLO Omeﬂ&tlloéomet hane (9.71
t

g, 68. 4mixmie)was nxtraevrﬂdy’d A@eﬂﬂlah%blmdmfwlqlsymwe%e@ e 2BYGEMS dr op- wi se
over 20 4 ah @vargpsaféd Her‘%&unwafl{é‘?gsl&lﬁ Wa B ST RH Qo d;ih['yr ed for 2

hour s un &ro'ni e reaction mx ure was concentrated under reduced

pr essur RN A: 6id) fo Yielddb&d0- 0zt 4. 1RO I\‘IZSVIRK?DCEM Prodig tmnas), 7é2t7%ct ed
with ethyl tate, 0 V%S(]Fhe
sat ur at Z% ﬁg?u% 79%1 @}ir b}gh;?%hagﬁg ?l?fr dﬁg | ne, ?ﬁgn g%yT\IaZSM) and

filtereds, 2H)e2.02-1.04 ahe Hd. et (m, IZaH)eti49 (sn9HacM$(ESI)aﬁ/fdeId .41 g crude
pr oduct 2%@ /3@2? vi scous, pale yellowoil. Yield = -100% 1H NI\/R (400 MHz,
acet one 9 90 (d, J=6.8 Hz, 1H), 7.71 (m 2H), 7.49 (t, J= 7.4 Hz,

1H),  3[036] Boc-pidiected shttinghnatenial 2bl)(40010 88; (.30 mitd)), was. didkokvbd inGHAH (1.51. 48

i 0, TR eg yﬂﬂ*fﬁé?a ety Radion e 1o o B o earare e 22 Fouing

330 2I ﬁlgg,asa\}aséamh B}ﬁhﬂd{hg S]Eﬂ)r(ﬁhi)]gaﬂ@ﬂlﬁogﬂ_ rﬁB)79"hch1yeibzv{ééi% Eﬂiiﬁﬂa)ed)cljvas
| SSOl ved I n I C or onet nhane , ..COO0 .In n_l1c at an
t r eat ed 284 § 3AuGRUS Haxer ias JBPusdt & F‘(}f’a%{% PH by Qdetl elgﬁ) actieor

stirred fQlsiopOwd¥ xrddted Xith EHAENxQORES nFHeaJoﬁﬂ)lﬂéﬂdﬁganicﬁ@i@ﬁ@td weld @ﬁ@ltkﬁlﬁ The
oi| obtained was di ssolved in acetonitrile and re-concentrated under

reduced Nap‘i(és@drcencem@te@; fugeldTthadesied pigductilees perglarlessholl thet selidifiesiupen i)
and extrg 19% é OOtllﬂ e§7% lviel®C EEMIS h/2 262 QC{M@] , EREHAPBME . 2XIiRQDDVET €

washed vmt an saturat'ed brine, then drited (Na2SO4) and filtered. The
£iltrat CHEN-Eshgedientarite).93% FEAUDMED. af f ord 210 rrg of the crude free base

2¢c as at[mbgﬂt%ﬁl%dﬁt% Te (Aﬁﬁllng )ﬁ{[@qyas sﬁbéﬂdsﬁ% bck: (5 gx?Lr)" 4 ﬁgaQedg\g%

gradi en heoretic mz or
C15 H19N@.R,ZR;;R)-B;cyﬂo[ari?dl]Eam—szen[eazczﬂl]aldﬂ’meie ¢3luaig; G 263@11191351@309@1 )(153)%(0 2. 23
nmol )

N g R R S e oy
t et r ai safiowabsistheat (RO tehriperattOfor gy, and w@@thmlhe)nche‘ﬂhzath/MaOHv(/amLf) Iaué hed -86
VO 200,205 RSSO0 G52 IS o 997

CH;CN gradient with 0.03% TFA 15 min) to provide the punﬁed compound no. 237. LC/MS

m/z 308.2 [M+H]", retention time 2.08 (10-99% CH;CN-H,O gradient with 0.03% TFA, 5 min).

'"H NMR (400 MHz, DMSO-ds) 6 9.47 (br s, 1H), 7.81-7.77 (m, 1H), 7.66 (d, J=7.4 Hz, 1H),

7.59 (d, J=7.8 Hz, 7.53-7.49 (m, 1H), 6.27 (dd, J= 5.7, 3.0 Hz, 1H), 6.05 (dd, /= 5.7, 2.8 Hz,

1H), 3.60 (t, J = 12.7 Hz, 3H), 3.11-2.90 (m, 4H), 2.85-2.74 (m, 4H), 2.29 (t, /= 13.0 Hz, 2H),

2.05-1.99 (m, 1H), 1.76 (4, J = 14.2 Hz, 2H), 1.39-1.35 (m, 1H), 1.29 (d, /= 8.2 Hz, 1H), 0.71-

0.66 (m, 1H).
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met hanol (1.0 nlL), cooled in an ice-H20 bath and treated with sodi um
borohydride (17 ng, 0.46 mmol). The reaction was warned to room

t enper at we 2a0vd023452r red thereafter for 30 mn. The rea@eCrars2was24978€n
guenched with 1.0 NNaOH (750 L), diluted with nethanol (1.5 nlL) and

stirred BlampRamn tenperature for 10 min. The suspension obtained was
centrifuged (3K rpm 10 mn) and the supernatant concentrated under
reduced pressure. The residue obtained was dissolved in DIVS@.O@t hanol (1.5
m., 1:1 v/v), filtered, and purified by reverse-phase HPLC—N2-40% CH3CN
gradi ent ove®ecl0 min with 0s&% TFA (aq), 35 m/mn, 1.0 ni4AMjected) to
produce the crrpo&nd no. Nas_a TFA sal . tRx)ZFl(Cﬂ’r)J.Z m n_[f10- 99% CH3CN

gr adi ent 5 mn.w 8-—1% eoréCkcal (MfH®* mz for
C25H34N2Q @Q 41 1N=BTHREQ @@ﬂ 2. °CExa C HiyndduM [ N NaBH( OAc) 3
DCE 3a 312 $0221§°%he star§ing Spiroi Ndake 3a (4B, %y 0- 1) was

suspended |n DCE (1 nm.) and treated with
(1S, 2S, 4S) *bi cycl o[ 2. 2. 1] h®pt - 5- ene- 2- cafbal dehyde (25 rﬁj 0.2 mol) in
DCE, followed by the addition of NaBH(QAc)3 (63 ng, 0.3 mmol). The

reacti orfo2s} 1al dqfeict Ba-gbtedted lirolndaivnt eAPE06E, 6188 rir@b]) ﬂs/a@dlaswveu@s t hen
quenche to stir for another (until

gas evolaﬂﬁgfd%ﬂlsg% ﬁé‘ﬂf‘lm )é"lgggﬂlgé‘ieage%'%]ﬁe HRdat GHEoggRdo 111 108 é?lg&o pﬂe

puri fi edufendib & A4 &aﬁﬁlﬂﬁaﬁw 0506, 66 dgs aﬁbﬁmmdeﬁwneﬂsdnﬁﬁ @und no.
312. Lallf)%mmz 29 4QI +, réebtoeifgél)on tlge "33 1 K}ﬁgRP-C18 5“3 99%

CH3CN 0. a@%ﬁ}%rqilmﬁahmomm( 180 meplutioned Gfbyq led@n%laane 758, 6B mmel) 5. 7. 17
( m 3 H) anﬂ;z&&ls(t@lrahylcﬁoﬁlra% (%L)% ’thea) aaged%%ﬁwwé Wer ]Zb')mnﬁ)G TQ@m@ctQﬂ vx(ag] g-H)

5 H) 1_ gvargd toyeom :gengpepﬁure 2];4; stlnfd;g@ Q(hours Jmde r@trq@n Thy reaqpog gn(d@re \Mas 8.2 Hz,

%]:D NH(ZJ Z:Qn&nﬁ‘%eNd %ﬁ_?cir Jehuced Bﬁ%s T Bﬁ%@g ﬁ%ﬁ?%mf) %&%@%ﬁ gﬁ%}ggductﬁ%fsm lp e 4
extracted with ethyl acetate (2 x 50 mL) and the pooled extracts washed with saturated sodium
bicarbonate and saturated brine, then dried (Na,SO,) and filtered. The filtrate was concentrated
in vacuo to afford 2.41 g crude product 2b as a viscous, pale yellow oil. Yield =~100%. 'H-
NMR (400 MHz, acetone-ds) & 7.90 (d, J= 6.8 Hz, 1H), 7.71 (m, 2H), 7.49 (t, J= 7.4 Hz, 1H),
3.75 (m, 2H), 3.56 (br m, 2H), 1.89 (m, 2H), 1.64 (br m, 2H), 1.48 (s, 9H), 1.12 (s, 6H); 1z =
3.50 min [10-99% CH3CN gradient over 5 min with 0.1% TFA (aq)]; Theoretical (M+H)" m/z
for Cy0H7INO3 = 330.2; Found 330.2.
[0219] The gem-dimethyl spiroindanone 2b (379 mg, 1.15 mmol) was dissolved in
dichloromethane (2.5 mL), cooled in an ice-H20 bath and treated slowly with trifluoroacetic acid
(2.5 mL). The reaction was stirred for 30 min at ~0 °C, then concentrated under reduced
pressure. The oil obtained was dissolved in acetonitrile and re-concentrated under reduced
pressure. The crude TFA salt was treated with 1.0 N NaOH (5 mL) and extracted with ethyl
acetate (2 x 30 mL). The pooled extracts were washed with H20 and saturated brine, then dried
(NazSOy4) and filtered. The filtrate was concentrated in vacuo to a'fford 210 mg of the crude free
base 2c as a colorless semi-solid. Yield = 80%. tg = 1.52 min [10-99% CH3CN gradient over 5
min with 0.1% TFA (aq)]; Theoretical (M+H)+ m/z for C;sH;gNO = 230.2; Found 230.2
[0220] The crude free base 2¢ (53 mg, 0.23 mmol) was dissolved in anhydrous 1,2-
dichloroethane (1.0 mL) and treated with N-(carbethoxy)-4-tropinone (55 mg, 0.28 mmol),
followed by titanium tetraisopropoxide (202 uL, 196 mg, 0.69 mmol). The vial was flushed
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4a 4b Bn p G H N Ox d~o~ N NaBH(OAc)3 CI CI DCE, AcOH Cl O TEA O 4d 4e
1 [02221 To a solution of 2-am no-4-chloro-phenol 4a (50 g, 0.35 nol) in
HCl (2.5 wol2poc&288sei) was added drop-wi se a sol uti on ofPCTazeosiond780it e
(25.25 g, 0.35 nol) in water (50 mL) at 0 C. The mixture was stirred at

this te\?%aﬁr n§§n and%{lrr% %%J}n gg@gﬂgu?e ]8)9%%%%\?? Ofﬂétr ﬂor%va“ﬂu(e?ﬂvlﬁl 0.42 nol)

in H20 ter a |t|on the m xture was
al | owe dmethanolgl. (Dmﬁz); croobmn' anpeHzD batk andhideatad Wlﬂewdbmebqwlg’mlde (I eng 846t i on

m xture_wa with et
bhase. vgoDdterdedim et Reebp osBERPhep iGN sida ARAQR BRRRTHRG BIL0NS
Lr acti E)ﬂzagd(‘)bﬁ»ﬁ vmﬂ’fmd[ulénch&ﬁ nggma(omgasom dilyed “mgltr?ﬂheglﬁl)(ﬂ Snth)(andZ) andd
rine ri ed ove and conce ed to resi due
was puriyeddt 20891(1[8’8?‘?}?&1“ A (C:)ih‘éélfsl’?l}?m %l g i\ ﬁ‘f%‘?%ge;@gdg phenol 4b
3—5 g yeﬂnhﬁ)‘é’n&% |s@be(1{b@ngcon)tbrﬂﬂaﬁéd uﬁder?&%ced];hbdwﬂa [AOsiitizobtaahXdlB)s. 5 7 67 ( d,
H. 5. 3@85(%%61 in WS({ @2*%31101 s 5‘13 bfl J?V)oﬂteaefd @%HH%F%E%WB‘%%PWEP%F 4b ( 20 32
g, 0. 080mo} cHEAN BTN oveho Zin With 619 BA eéqyc_krsqnmﬁn dlonnﬂnﬁéc)tedw&i hanol

(20.5 g, 0.08 nol) and tri jfhosphlne nol ) |n dry THE
(150" jrodsss letetpommngs. 27w LA 5105 T3 o (18- S0H AN FReebger

at mosp hﬁﬁrf’wﬁlh 0%t &?fmgla%]t 1@ BorefidAE (VLR W2 FOPRSES N0, €188, Fe@M 41gpper at ure

overnight. The m xtu was concentrated to dryness and the resi due was
basi fi edxbppR32CC38 sol ution (10% 100 nL) and extracted with ethyl acetate
(100 m. x 3). The conbi ned organic | rs were washed with water (100 nL Xx
2) and brine (200 n), driedyover JNa , concent ed to dryness. The

resi due was purified by coI on s Ilca gel arford 1 -benzyl-4-(4-

chl oro- 2-i odo- phenoxyneth . 3, 6- tetrah dro pyrldlne 4c (30 g,

86% . 1H NWR (400 MHz, ; 5 Nﬁﬁ@ﬁ@{d 7.22-7.38 (m 6
H, 6.70 (d J= 8.8 Hz, , 5.82 P@E 43 (s 2 , 3.63 (s, 2 H,
3.05 (s, 2 , 2.67 (t, J=5.6 Hz, 2.28 (s 2 H. -88 WD 2006/ 023852

PCT/U82005/029780 [0224] %0 a refIUX|ng solation of 1

- benzyl - 4- (4- chl or o- 2-i odo- phenoxynethyl )- 1, 2, 3, 6- tetrahydro- pyridine

4c (26. FOZ@I] Qheos@arﬁpé Qpiﬁﬂﬁaﬁ w4§ o089 mie1PH3s fMBpehaédin®OE AehZRRE Was
treated with (18,28,4S)-bicyclo[2.2.1]hept-5-ene-2-carbaldehyde (25 mg, 0.2 mmol) in DCE,
followed by the addition of NaBH(OAc); (63 mg, 0.3 mmol). The reaction was allowed to stir
at room temperature for 1 h and was then quenched with MeOH (0.5 mL) and allowed to stir for
another 30 min (until gas evolution stopped). The crude reaction mixture was filtered, then
purified by HPLC (10-99% CH3CN/0.05% TFA gradient) to yield compound no. 312. LC/MS
m/z 294.4 [M+H]", retention time 2.33 min (RP-Cyg, 10-99% CH3CN/0.05% TFA); 'H NMR
(400 MHz, DMSO-dg) 6 9.33 (br s, 1H), 7.25-7.17 (m, 3H), 7.13 (d, /= 6.9 Hz, 1H), 6.27-6.26
(m, 1H), 6.06-6.04 (m, 1H), 3.56-3.40 (m, 3H), 3.11-3.03 (m, 2H), 2.98-2.78 (m, 6H), 2.09-1.98
(m, 5H), 1.67 (d, J= 13.9 Hz, 2H), 1.36 (t, /= 8.0 Hz, 1H), 1.29 (d, J= 8.2 Hz, 1H), 0.70-0.66
(m, 1H).
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added a solution of Bu3SnH (40 g, 0.137 nol) in benzene (100 nL) over I|h
under nitrogen atnosphere. After addition, the mxture was refluxed for 3
hr and adwstotzo@maBssAl BN (0. 5g, 0.003 nol) and Bu3SnH ( 2@CE,uS@o08®29780 ) wer e
added. After refluxing for 4 hr, the mxture was concentrated to dryness,
and Et Ofxaf,$@Q@: M) and HC1(10% 40 nL) were added. The precipitate was
filtered and washed vmth petrol eumether to give 2, 3-di hydro-1'-benzyl -

chl orospir

(benzofuran @gr ne) asl its HEINg whi ch was
basified n &g%f' yd@g@?ﬁf&l -Bb;seHhiBN OSpi r O
(benzof ur 3, 4 p| p ine)”4d (13, @ [ 022 To a sorution of 2,
3-di hydro-1'-benzyl -5-chl orospiro (benzo§ -pi peridine) 4d (13 g,

0.04 nol) Fn cH2C12 (138 nL) was added drop- wi se f°chl oroet hyl
chloroformade (7.2 g, 4.05 nol). The m xture was stirred for 3 hr at room
tenperature and then concentrated to dryness resi due was dj | ved in
CH3OH (30 ni) angthe solutlon was heatedtoraeﬂ?for 30 mn. er
renovi ng of the 8ol vent § efher was addef. The ted solid vvasN"fiItered
and vvasgled wi {h d pregHcdacge as the HZL salt
(5.5g, yPlelexdd%~ 1HNVR—E40Qy Odﬁ)—6—9—68>(bb| 1

7.16-7.19 2 M), 6.82 (d, J=8 1H)DQEB‘EP"(3 .85-9.29 (m
2 H), 2.98-2702°(m 2 H), 2.12-2.0¢ 2 H, 1T%A3-18(m d [0226] The
chl or o- di hydr obenzof uran spiro am ne 4e (3.18 mmol) was dissolved in
anhydrous D@d (15 nli) and treatedzwith triethylamne (322 ng,13.18 mmol),

6. 36 i PEb T e bieg oo gl 00 kb BELG SRobalsh) e

Vi gor oustay added@fopwvise 8 §6ticd oflsediih h@aRer N2 315.®. 500D ﬁﬁwataqao i) I, eact ion
was quenched wi th net hanol %15 ) gnd stirred wglorousl for 10 m n

room t enpemartreavas piged ot this e&’ﬂ?e‘ﬁ‘f“%@f F 80 iy theaa cedlnd enlvtioniof K1 (e - 4?educed
pressur enaﬂq H,0100 88) Fues1oRl ANt 0pS SREMEAdition, aehénnas&ﬁte Sa@hidda¢y CH3OH (20

therC'té" e debenzyla

m., 1:3 v/v). The solution was filtered and purlf by reverse-phase HPLC
(2-99% @HB‘EIW wopgogurEauresnd siired eypmighh e Thegimbion @raxtwr\f@s filyfed with sthiker e
concent rakad Ay aﬁ@%%@%rﬁé@%%@&%aﬂ%lv}ase {Egv&}{h %mﬁﬁﬁbped The
suspensi on vvas treated extr CH2C12 (3 X

50 nlL). 3rhEheeembingd @rgamgefr@pbomwwvs?@h%l Wiy Maane( :H QP ok Qohnlazwaters@ﬂ@ métxed

bri ne, under
Feduced e SEeufhe o0 HEF RS SO bSO Eiitnociiichhd MGG W oABRSAR ARG
cryst al bywelumhionsilise géldo afférd 4fqhk§0-5a@b mgolrflbadlalyyllcdv sdid|(4®eg viadd anhydr ous

hick e RSN LRI QRES T 2 B Tl TR el n o 1

t hi ck, uspen d "was cot an’”i cé a h for 1
hour , f|H)1@9b(zﬂ,J|=|8nﬂsIézi lei{);ﬁ33E$,2(H)(3 x 10 nmL), and dried overnight under

r educedé%ﬁf};g%geﬁl{) 01}/ ofez\l &loro—%galo—&engl 4b (2%5.’,2 g, [) OQ mol) 8_]\3/2,011@219862/, 9,26?:852

PCT/ US2
tetrahydro-pyridin-4-yl)-methanol (20.5 g, 0.08 mol) and triphenylphosphine (23.58 g, 0.09 mol)

in dry THF (150 mL) was added DEAD (17.4 g, 0.09 mol) at 0 °C under nitrogen atmosphere.
After addition, the mixture was stirred at room temperature overnight. The mixture was
concentrated to dryness and the residue was basified by Na,CO; solution (10% 100 mL) and
extracted with ethyl acetate (100 mL x 3). The combined organic layers were washed with
water (100 mL x 2) and brine (200 mL), dried over Na,SO4, concentrated to dryness. The
residue was purified by column on silica gel to afford 1-benzyl-4-(4- chloro-2-iodo-
phenoxymethyl)-1, 2, 3, 6-tetrahydro-pyridine 4¢ (30 g, 86%). 'H NMR (400 MHz, CDCl): 6
7.73 (d, J=2.4 Hz, 1 H), 7.22-7.38 (m, 6 H), 6.70 (d, J=8.8 Hz, 1 H), 5.82 (s, 1 H), 4.43 (s, 2
H), 3.63 (s, 2 H), 3.05 (s, 2 H), 2.67 (t, J=5.6 Hz, 2 H), 2.28 (s, 2 H).
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white powder. 'H-NWR (400 Mz, DMSO-d6) 6 10.1 (br s, 1 H), 7.77 (d, J= 2.2
Hz, 0.2 H, 7.21 (dd, J= 2.3 Hz, 8.5 Hz, 1H, 7.08 (d, J= 2.3 Hz, 0.8 H),
6.85 (d, we80dh28%52 0.8 H), 6.84 (d, J= 8.5 Hz, 0.2H), p¢TAR2408/029786 H),
4.45 (s, 0.4 H, 3.41 (m 1.8 H, 3.24 (m 0.8 H, 3.01 (br in, 1.6 H,

2.63 (

(br | n%Zigﬁ' gﬂ)ang_uxg@ ?Bﬁlg}l opl %—4 %4 gl—é Zf{)%rgloﬁo ﬁﬂen%kgmetﬁylf C/i’l\/gr 6n1mz g|]__|)8 01 o1
[ MEH] + tetfzefgfﬁmt byaflittei 4vE2Q7 40.96 mol) ARPATEN (Mﬁgggé}@mmm &y BSETERFS  Exam

| pes: %a %Ié%l%hﬁ? BgSEf—I #Ng F(‘ﬁ %éh% beltsete (180 JQ)%GI 1[11%821] nla'-@ns'[ ar fjl ng

mat er i 40 Wwas stispen
t r eat echtmbdpheré 1th2ﬁddﬁ))nhhe:ymttm’p Ral re‘f]uhebfor ShEMd a@dmanazl éﬂBéTKQéé @.’fé ny,

0.26 mmol f t

N o9 aercirSidh G 8 et e, At AR pElor B chEe Bl T Yoo

tS ;almr)e][ %?ngﬁlgf‘ﬁ& toﬁ]rpnea@dna\taﬁ)lA&(eoo ﬁﬂ@:&ﬂchledl Wrh4MaDyweR addtd Toad al | owed to
er hour (unti t

ves s el PR RE B R UP B ECH nr HEBISE ) . The

or gani Cch'lcﬁ‘bf%‘iro‘{@e%z&fﬁﬁﬁli%eﬁj’-plﬁéﬂd'ihe} adNtH@1 dab, wikigh Racbakidiedby NaHCOR an

I nsol ubl ecipitate was observed. The bi ph

and t hesolion e gvedidplivytre 1 thenaplaAderogieHd ‘E%ZQ%“’(“? méi?%‘&é{??%ﬁéil%flnggr e?z X

10 m_)v\%@d) dri ed under vacuumto provide the pure HC salt of compound no.
64 as shiny platelets. LGN nmlz 344. 0({4 retenti nt|m3256
n ( RFOZ23, Teo: ©Biion oF B ANl dyesd4-tremayl-5-qlpomaprro( wo%vw Bvemed 51% 10. 11 (s,
111) |_£)1§g, ((Qlén?]lam?cvﬁ df'z(lgd'@y) wada |§§d@d (11%8 w]ise‘l ghlérob{%yl chidibforrRatd ¢ XQ J =8.7
. 05-4. 03
(m 2H)0 03m3Y- $hé§ﬁux(tutrp wabhtirred, f@8312ra@7bo(mﬁememturezarﬂ5hez1 cwzce@mtg%tq) 2.72-2.65

( . tg‘@%esﬂ r§31€\£e(‘wf @J&w 18351% §H9@,o HP(% é% Sgﬂ“ﬁg‘i I%S%m\ﬁol%g%o&} 622852
PCT/ US240Dfi) 208 Semduiiite sBlveli-dtherHa@idedN ThN&BH(G@Gle@WFS fimpEand30 C N | N

washed with ether to the debenzylated product 4e as the HCl salt (5.5g, yield 48%). 'HNMR

(400 MHz, DMSO-de): & 9.08 (br s, 1 H), 7.16-7.19 (m, 2 H), 6.82 (d, /= 8.4 Hz, 1 H), 4.50 (s,2

H), 3.25-9.29 (m, 2 H), 2.98-2.92 (m, 2 H), 2.12-2.05 (m, 2 H), 1.83-1.8 (m, 2 H).

[0226] The chloro-dihydrobenzofuran spiro amine 4e (3.18 mmol) was dissolved in anhydrous

DCE (15 mL) and treated with triethylamine (322 mg, 3.18 mmol), followed by (+)-2-

norcamphor (421 mg, 3.82 mmol), acetic acid (382 mg, 6.36 mmol) and NaBH(OAc); (1.35 g,

6.37 mmol). The reaction was stirred vigorously under nitrogen at room temperature for ~36

hours. The reaction was quenched with methanol (15 mL) and stirred vigorously for 10 min at

room temperature. The reaction mixture was then concentrated under reduced pressure and the

residue obtained dissolved in a mixture of DMSO:CH30H (20 mL, 1:3 v/v). The solution was

filtered and purified by reverse-phase HPLC (2-99% CH3CN/0.05% TFA, 35 mL/min). The

combined pure fractions were concentrated under reduced pressure until ~25 mL of solvent

remained. The suspension was treated with 1 N NaOH (25 mL) and extracted with CHyCl, (3 x

50 mL). The combined organic extracts were washed with H;0, saturated brine, dried over

Na,SO, and filtered. The filtrate was concentrated under reduced pressure to afford 522 mg

pure free base (1.64 mmol) as a crystalline white solid. The free base was readily dissolved in

anhydrous diethyl ether (10 mL) and treated with 1.0 eq 1 N ethereal HC1 (1.7 mL). The thick,

gelatinous suspension obtained was cooled in an ice/H,O bath for 1 hour, filtered, rinsed with

Et,0 (3 x 10 mL), and dried overnight under reduced pressure to yield compound no. 1 as a fine
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BOG B% OG H 6a 6b 147 [0228] The fluoroindoline 6a (1.22g; 4.0 mol) was
suspended in DCE (10 nL) and cooled to - 30C. A solution of

(1R, 2R, 4RyolayBssp2. 2. 1] hept - 5- ene- 2- car bal dehyde ( 635PawUS2002/029780 ) i n
dry DCE (2 L) was added fol | oned by portion-w se addition of NaBH(OAc)3
(1.18 A ir Cru | gen for
90 m nq’y}ﬁgr?ogderr oom erlgl?fdz %l?r,]\@jlssigdr%f tlgf)’c%ﬁg(ljlmj)t Ingsﬂ%]'p 2tslflgrtl ng

mat er i al.2wad, obssriLd. StH/z LKy, N/E~)8((d§,07=h;3 HEh@ S a8 @/ = \&eﬁstiQeSrﬁhé@M\n th MeQH

Stoppetfs) The Haleors it i ST Tty TR B0 Y b PR 3B )
gg; ImrStte |drﬁnl @H)a 63(bt 8, mpgmm(mam ¢ AR H@r QlsiET)yB86 @ nt, HH),HAL (bt of t he

Fi 11 or ot Fahdd (anh B0 bt di e RS OnBt e o L8, P9 o5 ey Ml D xanes

(2 x 3Qriple,, a0%ods CRLNWDESY, THAQh vacuum to provide the product 6b as the
corresponding HO salt (white powder, 1.41g, 78.5%yield). [0229] The HO

salt 6E¥ampley: 3.1 nmmol) was dissolved in CH2C12 (10 ml) and TFA (10 ml)
was added. The reaction m xture was allowed to stir at psrQomtenperature for
1 h. The reaction was gu€hched with water (100 nlL) iIuted with

hexanes (40 nL) and Et (50 The | ayers vvere arated, and the
organi c | ayer was d ast ed *wi mgo ) conbi ned aqueous
| ayers were washed h Bt 20 (50 ) t e pen8ULt Sakd vvith solid KOH

(under dry-ice bath coolking) until formation of y suspensi on was
observed. The suspension was extracted with Et OAc (§ x 100nmL) and CH2C12
(100 nlL), and the conbbmed organic extracts were dr¥ed over Na2SO4 and

concentrated to provide the crude product as a |ight _brown oi he am ne
was di sH3P7ekheistprting matenial Sa(4rieg; torfzfa{né]d 1 Ricahwas syspgaded ip D&ﬁﬁ@rm}(‘)la m,

s Of [hapi 4-EdDD cdrbRddhOS3Y ogsaﬁm Lat® iWas
vacuum ?egal@qtdg‘?%hd(lﬁ Rﬁgc}}rﬂoimr og]enf) at nos pC ér e, 9&%1 In@ 50 E(?ZIO 30 nmL

W th
Et 20 CH3CH (¢ 51111)) dewbmoﬂmxﬁﬁégddlwfd%%ﬂoéﬁh éPﬂmlarQ Q/@E‘Gllmm% provi de

t he HC 313. 30
15, TR B iyt s AE R . 12

(400 MHaL) M}ﬂ]l)owiéd & 813 fc(rddoiherlmuﬂuﬁtll gas @voﬂiztlonmqppedi The regption mlaur@ V8, 1H),

ﬁz ,54 ( n}he% I&%lge%m(%ﬁ H%(?_D(S m;g %réizeggéctgfﬁntﬂ Etg é?% g%) '%l@ojf%a?nb(;ﬁ%e(r%g trea]tech)G 12 83 1

( S, 1|‘|) witB 1 NNHCI{5 b)) and Forifatiourof ahHhsolubBlpriifipiB0eis0p885al. AT bip82805/ 029780
09 ( demglglorzl w%s inztére&', 221& th% 'ng%e %r%bipftefte %siagwgsﬁied ]W%’Etz% (%Ox fgnrﬁ) a%'d')héxa%égnpl e
(2 x 10 mL) and dried under vacuum to provide the pure HCl salt of compound no. 64 as white
shiny platelets. LC/MS m/z 344.0 [M-+H]*, retention time 2.56 min (RP-Cg, 10-99%
CH;CN/0.05% TFA). "H NMR (400 MHz, DMSO-dg) 6 10.11 (s, 1H), 7.37 (d, J=2.4 Hz, 1H),
7.10 (d, J=2.5 Hz, 1H), 6.74 (d, J=8.7 Hz, 1H), 6.18 (q, /= 2.8 Hz, 1H), 6.02 (q, /= 2.7 Hz,
1H), 4.05-4.03 (m, 2H), 3.37-3.32 (m, 2H), 3.08-2.97 (m, 3H), 2.85-2.77 (m, 2H), 2.72-2.65 (m,
1H), 2.49-2.45 (m, 3H), 1.98-1.90 (m, 3H), 1.72-1.70 (m, 2H), 1.26 (dd, J=33.4, 7.3 Hz, 2H),
0.63 (d, J=10.5 Hz, 1H).
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HOO HNO/ -S-CI N NaBH(OAc)3 N TFA N O DCE, ACOH, CH2CI2 CH3CN, TEA N
TEAl NBoc NHO \ O Boc 7a 7b 7c 231 [0230] Starting material 7a
hydr ochl owodeoq(@2385Z g, 6.40 mmol ) was suspended i n anhy@Cous200802978@0 L)
and treated with triethylamne (648 ng, 6.40 nmol), followed by (-)-2-
norcaWG ng, 6.40 mmol), acetic acid (770 ng, 12.8 nmol) and

NaBH( 72 g, 12.8 mmol). The reaction was stirred vigorously under
nitrogen at roomtenperat “ie for -72 h (= ™% conversi on by LC/N at 220

nm. The reacti@n was guenched with nethanrel (10 nlL) and st rTred
vigorously for/ 10 m nOat “+6om tenperattyre. The &eaction m re was then
concent r &edyuhder redueed—pressurg and the TesTdue qbt aj di ssolved in a
1:1 mixture of /DVSONEHBOM)( 30 e m xture was ce fyged (3,000 rpm
10 min) and thSBoguperDﬁEt'%%? filt ‘and purified by se- phase HPLC
(10-99% CH3CN/ 0.05% TFA, 50 nlL/min). ®e conbined pure fréctions were
concentrated under reduced pressure_to afford 2.25 g of the N Boc

i nt er nedi at e %b (isolated as the TFR salt) as an off-white solid (69%

i sol at go228] &he flufeidb¥neba (2229H.0 thfiblyBraf RRpELi8d ilDCB 496 CHBEN/ 00106 % -TFA

gradient over 5 mn o/ z 7.4 + retenti t . 709 n 0231
Tre N B9eC hreRamapbab R as )L S B b dlp g s o) 721
di chl or;RBIHERE f2FwashddedrTalleI ey pottioaatigchddition of NaBH(@AaCeLS ¢ S&ci d (15
m.). The reaction was stirred at roc?m i tegﬂer%une for, 30 rtn n nd then
concentmmeBdTherenstion waywiwgd gt 88 S6 mader witroets for 4¢ i ey faXm SESTNI® 1 eat ed

with 1My 1614 OChsTmd i ATH sBXddpati @il Whi SbsGNEOB21 €A1 (30%) Mide reddiioncombi ned
extracts were washed with H20O, saturated brine, g'f{gi ed over Na2Ss®™4 and
3/

fi1ter edas qiteshed with MeOHHY mlgsnd alitredte siruAgErushelat i e BLSH e to afford
1. 147 gevSﬁmﬁi 3‘[%&% %4e§@acggﬁ%aﬁﬁllﬁqdmm oWHel (80 niDRanliEe® Besf)was di ssol ved

ina mninma anhydrous diethyl ether and treated with 0.95 eq 1
N et herEminati@l of aFridtepresimtatsicombaehsewerbisdlie HRT salt af éhe desepdipaedyctisr 1 h,
filtered, rinsed. w e Sths BEIR] A e RESiatSHGRENRIBRS Ur € T O
yield 11.11% l%m??%)g\%ﬂ%egl %e%gl?hatgiﬁgugg]lg??dfe Sr’oducté@%@%sa a fine, oflf -white
to ver yEgpakex peml)undphueas. (2 kGO M) @RPO@Bdathigovcuum to provide the product

6b as the corresponding HCI salt (white powder, 1.41g, 78.5% yield).
[0229] The HCI salt 6b (1.4 g; 3.1 mmol) was dissolved in CHxCl, (10 mL) and TFA (10 mL)

was added. The reaction mixture was allowed to stir at room temperature for 1 h. The reaction
was quenched with water (100 mL) and diluted with hexanes (40 mL) and Et;O (50 mL). The
layers were separated, and the organic layer was extracted with H;O (2 x 100mL). The
combined aqueous layers were washed with Et,O (50 mL) then neutralized with solid KOH
(under dry-ice bath cooling) until formation of an oily suspension was observed. The
suspension was extracted with EtOAc (3 x 100mL) and CH,Cl, (100 mL), and the combined
organic extracts were dried over Na;SO, and concentrated to provide the crude product as a light
brown oil. The amine was dissolved in 15 mL Et,O and treated with 2 N HCI in ether (1.5 mL,
3.0 mmol, 0.96 eq). After 20 min of stirring the resulting precipitate was vacuum filtered under
a nitrogen atmosphere, washed with 50 mL Et,0, 30 mL Et,0:CH3CN (5:1) and 40 mL hexanes
and dried under high vacuum to provide the HCl salt of compound no. 147 as an off-white
powder. LC/MS m/z 313.30 [M+H]", retention time 1.73 min (RP-Cis, 10-99% CH3;CN/0.05%
TFA). 'H NMR (400 MHz, MeOD) & 0.83 (ddd, J = 5.8, 2.6 Hz, 1H), 1.41 (d, J=8.4 Hz, 1H),
1.54 (m, 1H), 2.01 (s, 1H), 2.05 (d, J=3.9 Hz, 1H), 2.15 (ddd, /= 6.1, 3.1 Hz, 1H), 2.23 (m,
2H), 2.60 (m, 1H), 2.86 (dd, J=13.0, 7.4 Hz, 1H), 2.93 (s, 1H), 3.11 (m, 4H), 3.66 (m, 4H),
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CH3CN 0. 05% TFA gradient over 5 min) mz 297.2 [MrH +, retention time 1.72
mn. [0232] The deprotected amne HO salt 7c (33 ng, 0.10 mml) was
suspendedworro@nhysieous CH3CN (1.0 nL) and treated w t hpecmiusténglozersne (20
rrgE h0. 20 mmol ), followed l(oy -92 WD 2006/ 023852 PCT/ US2005/ 029780

met han ony 4 I e reaction was stirred at

r oom t?r‘r@e&a“? u?éq@o?ﬁi%%&’{ﬂ?}%ﬁz %%%aﬁ?ﬁé%? P s e (1.0 m., 1:1
v/v) argkaeeteifuged (4000 rpm 7 min). The supernatant was filtered and
purified by reverse-phase HPLC (2-99% CH3CN, 50 nl/min, 2.0 nlziWjected)
to yield the ldesi red pound no%z 331 as the TFA salt, LC/ M5 (C18

10- 99% cH3CNF'01D5% FER gradient g¥er 5 mn) nal/ 75_5;10{ M+-H] +, fle tention

time 2.08 mAq. Examl(ce\c)g Cbhz + HGhaz IP N (NP NONF I +/1.Yi(GPr)4 F
H2, Pd/C j / c Boc 8a

8b 8¢ \ o RCEAN F CH3CN,
TEA N N - N~ Os,cBoc H 8d Be“149yf 0233] Boc fected fluorondll pnhe 8a
(1.41 g; 4.11 mmol) and benzyl 4eoxotropane- N-Hcar boxyl at e (10ti;\7 g; 4.11
mol ) were di s7§ol ved in a mxtyre of DCE (5 pl) and DVE (5 mby)

[0230] Starting material 7a hydrochloride (2.17 g, 6.40 mmol) was suspended in anhydrous
DCE (30 mL) and treated with triethylamine (648 mg, 6.40 mmol), followed by (-)-2-
norcamphor (706 mg, 6.40 mmol), acetic acid (770 mg, 12.8 mmol) and NaBH(OAc)s 272,
12.8 mmol). The reaction was stirred vigorously under nitrogen at room temperature for~72h
(~77% conversion by LC/MS at 220 nm). The reaction was quenched with methanol (10 mL)
and stirred vigorously for 10 min at room temperature. The reaction mixture was then
concentrated under reduced pressure and the residue obtained dissolved in a 1:1 mixture of
DMSO:CH;0H (30 mL). The mixture was centrifuged (3,000 rpm, 10 min) and the supernatant
filtered and purified by reverse-phase HPLC (10-99% CH3CN/0.05% TFA, 50 mL/min). The
combined pure fractions were concentrated under reduced pressure to afford 2.25 g of the N-Boc
intermediate 7b (isolated as the TFA salt) as an off-white solid (69% isolated yield, Purity =
99+%). LC/MS (RP-Cis, 10-99% CH3CN/0.05% TFA gradient over 5 min) m/z 397.4 [M-+HT,
retention time 2.70 min.

[0231] The N-Boc intermediate 7b (2.25 g, 4.41 mmol) was dissolved in dichloromethane (25
mL) and slowly treated with trifluoroacetic acid (15 mL). The reaction was stirred at room
temperature for 30 min, and then concentrated under reduced pressure. The oil obtained was
slowly treated with 1 N NaOH (100 mL) and extracted with CHCl, (2 x 75 mL). The combined
extracts were washed with H,O, saturated brine, dried over Na;SOy and filtered. The filtrate was
concentrated under reduced pressure to afford 1.147 g (3.87 mmol) free base as a yellow oil.
The free base was dissolved in a minimal volume of anhydrous diethyl ether and treated with
0.95 eq 1 N ethereal HC1. The suspension was cooled in an ice/HO bath for 1 h, filtered, rinsed
with Bt,0, and dried overnight under reduced pressure to yield 1.213 g (57% yield) of the
desired product 7c as a fine, off-white to very pale yellow powder. LC/MS (RP-Ci3, 10-99%
CH5CN/0.05% TFA gradient over 5 min) m/z 297.2 [M+H]", retention time 1.72 min.

[0232] The deprotected amine HCl salt 7¢ (33 mg, 0.10 mmol) was suspended in anhydrous
CH;CN (1.0 mL) and treated with triethylamine (20 mg, 0.20 mmol), followed by
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and placed under a nitrogen atnosphere. TEA (0.57 nmiL; 0.42 g; 4.11 mmol)
was added, followed by Ti(GPr)4 (1.21 nm.; 1.17 g; 4.11 nmmol) and the
reacti on waoeld2essed to stir at room tenperature for 6@Ch/USTIS/RTaCt i ON

m xture was diluted with 30 nL MeOH and cooled to -40C to -50C. NaBH4 (0.6

g; 13. t e R @u@émhtwﬁlf latu@foras
al | owe to stalf&@&hﬁﬁg%glmg 2d0%qﬁir%?l Tg%%%?l n‘gvmgubm ded eﬁ@ thenO war med

sl owl y tlomimgthen quenasieit P MSEYGHRE (9 mls &d v @n@quiltﬂf%Fé‘ (éQq R Suspensi on

was fil i waeneshed with
MeOH (2lfh % g}ﬁ{%’g%ggg%%?@%ﬁ gﬁzrdf%d bﬁgaglrsg r %gtee}tﬁ \/I\Jgg Z@B:ggr at e\éI%lS nto the
cor r es pmhthing?.0 e enjcted)rid yichitha dessodisompopad nev@3 1 exthe €At WLEMERRS (2 x

50m) . e, C ext

concent £t KEAPE RREVEH HEn BRIREL Br ST a0 U PRI 800208 11 4
was di sggl.ved in Et20 (400 nL) and treated with 1 N ag. HA (500 ni) and
t he m'xéure £gs vigorously stirred for 20 min. The resulting biphasic -93

WO 200 PCT/ US2005/ 029780 suspension was filtered, the precipitate
was washed with HO 1N (2 x 30nL), H20 (2cx 30mL) and Ef 20 (3 x 30nmL) and

dried. To renove the unreacted starting terial by cofversion to the
correspondi ng et hyl car ai nate, the cru%HCl salt was spended in
acetonitrile (1 ) a treated sequentially with e | chloroformate (1
nL) and triret Mjiordf t er 1@ n ny, e roixt waodi-Put ed with
Et 20 (300 niL pour s erenys ‘ bi phasit™ suspensi on

3 300 T1L) .
was filtered, an'\g t he pteci pltate 5% washed wth NE’LN (fH$?N§FOL}rL) H20 (2
x 30mL) and Et20 (3 x 30 nmL) and dri edot 0 provi de the “desi r ed product 8b
hydrochloride salt. LG M mz [M-H # 550.4 retentiol time 2.93 mn (10-99%
CH3CN-H20 gradient with 0.03% TFA, 5 min). [0234] Cbz- pr tgcfced starting
material 8b (1.14Q g; 945 mmol ) was dissol ved i n net han \(40 m.) and
treated with 10% wtoPd/ C (1. 14 q) artq/lﬂ-MOOOH(Z 45 g; 9 mmol ) The
m xture was all to stir vi gor sly over ni ght under enpty bal | oon
(for venting). L anal ysi s @ corrpalgte conver si to the desired
product. The re |on mxture WasN lteré& tNﬁrough:a ad of Celite under a
ni t rogen atm)sp erle ,_alid_.th fil cake—was—r—.t»nse b met hanol (4 x 30
nm). The fif was conce t o prouiNd®Eat he cr product, which was
taken up in Pt ure of Et 0 nmL) and NaHCGCB sat\N>°(°lOO m_) The
Iayers were sepaka&t ed, the aquedus |ayer was extracted with Et OAc (2 X
100m.), Et20 (100 nlL), and CH2A 2 (2 x 100nL). The conbi ned organic |ayers
were dried over Q[a2SO4 and concegirated to provide the crude product 8c as
a white foam (707 ng, 87%yield LCOMS mz 416.4 [MtHl +, retention tine
2.26 (1&29@P/Bie@@ugpmp1@m a(il ¢h got-bBoRIPB/ANd Betay Hf-orRie-Ronpound 8c

(250. 0 0180 1T0): 4. 1985nél) #8RI¥EMvedin Rkl BOE BHLY dR3E (5 mL)

and placed under a nitrogen atmosphere. TEA (0.57 mL; 0.42 g; 4.11 mmol) was added,

followed by Ti(OiPr)4 (1.21 mL; 1.17 g; 4.11 mmol) and the reaction was allowed to stir at room
temperature for 60 h. The reaction mixture was diluted with 30 mL MeOH and cooled to -40°C
to -50°C. NaBH, (0.6 g; 13.45 mmol) was added portion-wise over 30 min and the reaction was
allowed to stir at -40°C to -20°C until bubbling subsided (3 h), then warmed slowly to room
temperature and was stirred for 2 h. The sticky suspension was filtered through a pad of Celite,
and the filter cake was washed with MeOH (2 x 30mL) and Et,O (3 x 50mL). The filtrate was
separated into the corresponding layers, and the aqueous layer was extracted with Et;O (2 x
50mL). The combined organic extracts were dried over Na;SO4 and concentrated to provide the
crude product as a white foam. This material was dissolved in Et;O (400 mL) and treated with 1
N aq. HCI (500 mL) and the mixture was vigorously stirred for 20 min. The resulting biphasic
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sequentially wth nmethoxyethyl chloroformate (138.4 ulL; 166.1 ng; 1.203
mmol) and TEA (401.7 uL; 291.7 ng; 2.89 mmol). After 10 min, the reaction
m xture wwae 2dédizsssd with DCM (30 L) and washed with satCursted odMasICO3
solution (30 nL). The aqueous |ayer was extracted with DCM (30 nL) and the

combi Ned Ok gAREs Btk ARk RSl DARSCHIR Ik SHANG IO (B4 80nLp pr OVi de

the desir pr odu _ was taken to the next st,e% w t hout further
pur g\L candiEn® (LG MveLmingd dgad. To e the urseciest iatog AEIal by SORCHIqIe Hggos

. o ) _ :
di ssol \t%gre%%gfngi%? }Jér%éﬁa?)‘fa%D%l%é%uﬁgﬁ%)gﬂgﬁ? S'1I'1ISZII¢66\Q( 20#31&_&6%5@@ gﬁ%\iﬁg \tNgsst ir
at r oonr¢agripequentally Wit etyllkhloffiermate¢ milo pndritiethylaminge relon Ader 10ammgthe

di ssol ved.in ] i i : .
portion- 'uggwg\é\@lﬁlﬁ?gdo\g{%@%agég?@qd% k}é}ﬁ #ﬁgmﬁtg?ﬁg ?iﬁg‘ﬂgﬁgﬁg zﬁ%%%SICext ract ed
\(,)vaa P NaDCH\aﬂsslée&si)on Bﬁsr?[‘i)teramanﬂithz@tre(caﬁta?y%as aashet vathdiGlalN @ x Wl ald1& Qer eddr i ed

, en, concent.r.a 0 oV ired
ot oduct S0mhlantiior G g EE SR S8 Bud e B e bGh SRRt 7 [ excess
IN HO  Lones hes M- 950 ¥ Ri2H06 D2 383 20iR(N-2952 OBHCH A V8 adiendt Wwith 3% esul ti ng

suspensiToAn was filtered under nitrogen and the filtrate was washed with
Et20 (3 & ’ﬂ)mfﬂl') and dried under vacuumto provide the desired product 8e

([aim ﬁ“n+0iofzs¥}'rti:1§z_epr5@1t:tkaistalgia%glamal z?ﬁmngbog} Ho4namod xgasens)alvecua/m&mz(zal& 2

, retention tinme 1. m n - ient Wth 0.03% TFA,
5 mi n) . mLamiAreatedvEmidR Hﬁfé’dé‘é(l(-lz‘ss.aeg H@gé%%&%ﬂ ?eﬁ.%&«'gﬁghjﬁ‘%m%rei n DOM
(15 ) wahdioWe8 ) &4 Vig%?(ﬁl%’l?%ﬂ/&lﬁigﬂlm_ﬁ/uﬂ%lte{h i bddbn ¢ Ratmy)| LOMISRbagsid 931. 3
uL; 1089.7 ng; 10.13 mmol ) and TEA (704.8 uL; 511.70 ng; 5.07 ). The
r eact i oshowasompletpenvergonsioithe @?&@drﬂf@éﬂct- akheersion BiieF éi‘taﬁﬁl—‘:‘?m‘éﬂ’a"n‘tgﬁén t he
m xture A’éﬁcg&%'#{e)%ﬂ% Wit B PEM s rdTland B8 FiltdRRE thadWikdd $ah Weagdl (4 NabiCOB

_ h W
sol uti oh ( he adqueous Tayer was extracted with DCM (30 nL) and the
conbi nechLyr Fanfiltrate xtas aonosntyasedeto gravisy thaendenpodvo whirh was frkentp Brted to

| nedlor g f i . . |
7’ 2079 o FROREFo Bl s S REOLLE IR g Bk R e, S o Ssot ved

rea excess in
resul ti agpesusdpgen siaoextraed fithFe®Ad (Am tImIp; QG rakkland@HiGY @2t e was

L e e
tinme 2. 2Qdebodict8c 09SO 2T mgrsatt welt). iQ/MSOmA3Y6 FEMHE, ndtertion 1H NVR
(150 10 0l . 85,60 ol ot By, g, (51 0 158 (5. 21
(a0, J= job3d) EBmpinl 8c 220D h&,0.DHhmoPwaddifsvlved i) DCB (A3 nflthand Hpatedt. 15 (d, J
;_104 4?2’( gequl_%ﬁt}qﬁy %&gﬁbl}cg}%gk&l cl?forgo%orgxgge’ (lg&f u]%;' 136'6.121i1g; 1%’3 n%mcl)_ﬁ énd7T]919 (m 2H),

(401.7 uL; 291.7 mg; 2.89 mmol). After 10 min, the reaction mixture was diluted with DCM

(30 mL) and washed with saturated NaHCO3 solution (30 mL). The aqueous layer was

extracted with DCM (30 mL) and the combined organic extracts were dried on Na,SO4 and

concentrated to provide the desired product 8d which was taken to the next step without further

purification. LC/MS m/z 518.0 [M+H]+, retention time 2.43 min (10-99% CH3;CN-H,O gradient

with 0.03% TFA, 5 min).

[0236] Intermediate 8d was dissolved in a mixture of DCM (15 mL) and TFA (20 mL) and

allowed to stir at room temperature for 2 h. The reaction mixture was concentrated, dissolved in

water (20 mL) and the pH was adjusted to basic by portion-wise addition of solid KOH. The

resulting suspension was extracted with DCM (3 x 30mL) and Et,0 (30 mL) and the organic

extracts were dried over Na;SOy, and then concentrated to provide the free base of the desired

product. The material was dissolved in Et;O (20 mL) and treated with excess 1N HCl in ether (2
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O~o0H N~ON Br ~C Br I TFA, DCMBr HTEA NN N O /1-- 9a 9b 9c
O--0l-- 0o OBR-B(OH)2 N v Nk PdC12(dpp>) NO O 2.0 M Nazco3

Na( OAc) 3BMONo@HagN2 uwave N CHI Cl 2 140C, 20 nmins 4 O ®dTAB2008838B0 Exanpl e
9: Brono-spiroindoline 9a (1.5g, 4.08 nmol) was di ssol ved in anhydrous

di chl Orrﬁﬂﬁa RR&ulin sﬁgplns@d?gv&qme?eq uh@er@h na-xﬁl th& Hltfatpl 4l waskddi withi ng
sol ution s added acetyl chloride (0.4 6.13 mol) foqugxgl Ivl‘rl
ed at

tri et hyftz®idve 1¢ oL35s! dried ugderyaghyst tp propide th%%r‘érrr%wodlrﬁt §% e
roomt 3VAR-GONGERLHANREE UTWRam eduged - 95
WO 200%@5@@8@@%@% ggg%/gwg%%@s\gﬁe?g afford desired np(lr1oduct 9b as
Vi scousCliiﬂl‘eHy@lgtadwanithQﬁ@l%d%l’rﬁ,ﬁemn)o the next step without further

purific % DI prsag Bl @8 S m n)
nal z 41@5%,&%7& l\é% é {:%23@%}% % ?@%ﬁ@l}!ﬁ@n 239] Tgle i n)teiglr medi ate 9b was
di ssol VsBdudnﬁal];OWm dmmfhyticaﬂbﬂnmybnldomm% laddlL;t LO8RY etz W- hmmal) fold J&oacet i ¢
acid (1 reagti-qn strr ed at r 30 mn, and
fhen \ CORLENE: S0d8 TRady Pedfcud hEly e b IRl B BEEALME L
re- di ss@ehyedtutd) alamaerom:: hﬁxthe,was diluted witk m&(mnl;majﬂrwasm&dsapnﬁst ure,
treated with 2 N NaCH nL) and, extracted or ane (2 x 50
Th@a%%%?QWNZ% W@i?@e\ﬁf@r@“\ﬁ&é’?{e‘ﬁ” te\ga‘f”{}} %ﬁ%&hérf—@&& ti sat ur at ed

br I ne, Sk dQY@hicNa AR wan dribd b¢e@N@£$O4'5h@cdﬂcbﬁtfa&tdeo pﬁmde dicieetagtefd under
reduced pressure to afford crud S | | ow LC M5
(RP- CLethe Sommmapioaes o ERP OIS AP AN B o VD AR PGS Mg +
retenting idMRr ﬁ} AY). .- res{uﬁg‘éghspbﬁﬁi&f WwRdiRted viternitrogeR @nd te ABratevads) was
di ssol ved i n anhydrous 1, 2-dichl oroet hane (10

washed with EtZO Bx lOmL) and dried under vacuum to provide the desired compound no. 119

as an off-white solid. LC/MS m/z 489.4 [M+H] , tetention time 2.20 min (10-99% CH3;CN-H,O

gradient with 0.03% TFA, 5 min). 'H NMR (400 MHz, DMSO-ds) 8 1.66 (d, /= 7.0 Hz, 2H),

1.82 (s, 4H), 1.86 (s, 2H), 1.92 (s, 2H), 2.07 (s, 2H), 2.22 (t, /= 12.1 Hz, 2H), 2.87 (s, 6H), 3.05

(q, J=11.1 Hz, 2H), 3.28 (s, 3H), 3.53 (m, 4H), 3.73 (m, 1H), 4.15 (4, /= 4.4 Hz, 2H), 4.27 (s,

2H), 6.90 (dd, J = 8.3, 2.4 Hz, 1H), 7.00 (m, 2H), 10.41 (s, 1H).

9a 9b 9¢

Example 9:

o]

o Ao
gg ng Lo oy L

2.0 M Na,CO4

Na(OAc)aBH CH,CN, uwave

0 X
CH,Ch 140"C, 20 mins _—QO

9d 58
[0238] Example 9: Bromo-spiroindoline 9a (1.5g, 4.08 mmol) was dissolved in anhydrous
dichloromethane (20 mL) and cooled to 0 “C. To the rapidly stirring solution was added acetyl
chloride (0.481g, 6.13 mmol) followed by triethylamine (0.853 mL, 6.13 mmol). The reaction

mixture was stirred at room temperature for 1 h. Then mixture was concentrated under reduced
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m.) and treated with 2 eq of 1-carbethoxy-4-piperidone (1.393 g, 8.16
mml ), followed by glacial acetic acid (0.490 g, 8.16 mml) and sodi um
tri acet oxyban@ngsssede (1.721g, 8.16 mmol ). The reacti orCras2@bsioey7ed at
room tenperature under nitrogen for 48 h. The reaction was diluted wth

di chl O{P}FEEEJ%Q@ Serdrd Qeéﬁe%m%&% he %smu% gal%1 y@ﬂ%ﬂdﬁo&ﬁxd&% fRRektStdpr I ed

Vi gor ous roomtenperature n. a ers were separat ed and

t he aqueithesit fratherpugificativor &6/ MP (th Wﬁé%ﬁlﬁ@ww%ifﬁé\ FelieE Vg™ ¢
| ayers V\Eﬁlwﬁdﬁgﬁ gtf%n%(){@ 629 4x) . brine (20 ni), then dried over Na2SO4

and fil'téred was concentrated under reduced pressure to
af ford [1)2339] gfmnmmleﬂmMasghbsglgeqaml 18 myle pf dighleromethagesgd yieated yith An

o S AR ot Sk ot YRS BB RS g (250%

i nj ect edbhcentlared nedsa kealdeerd méssmrlaéﬂwmilexb'taaiedms r¢-dikivetl dn adetonitalet 1e- st ep

\é\ﬁi ghalzjtco%%r;btrfa’lce u é_r ((Hluc r%es%r ,ﬁé)e%te 1th &@%0?15&5 EnL%ﬁl%é ){_i‘(iabteé E%th £81 gg E(rjn J=
4H), 4. &iéhmﬁme&mne?(zlx 48m1L 2 Hhe combimdd 3xtfh€ts(vsf&re #idhed Rith Gatrgied NaHCD:0 Hz, 2H),

2.83 (b 2.21 (s, 2.17-2.
1. 66- (1 %gu@?% 5121}#) driefl Oz’er W&ba andziilpred, Ths%“atiwmn%%ﬁa@é}n‘feiée]a@% Skl

CH30N/ O%r@éiﬁe &%@Ua@@&e gevs%@cés E’Bdlé yéﬂozv é}ﬁchMsl‘(kl_Pﬂchg, oetgent i on time 1.97
Pro uct was m xed w th_ 4-nethyl phenyl

bor on| cCHeGN/0(05% Hgfh gfa@lellt QYﬁtﬁ 1)11111) W/%L39ﬂ_7 W”@-H@@Wlﬂe #78in2 M aq.

Na2 COB.
PdCL2( d%ﬁﬁ"ﬁ EhaKAY6: Q%S%m%égg‘qéfiﬁmmwaﬁ%ds (3 dckortmhat

m cr owaméﬁiaridjreafbﬁ wrthril atof 15@rbethoay- ﬂ@ﬂpeﬂé@l@t(ﬂg% ﬁeﬁslﬁzmmﬁi)eﬁoﬂow@i‘@am c | ayer
subJ ectglam? ¢°f c\)aé b%'%(fe]g ﬁé’ﬁ@ﬁ%{lj%l [ Cgi[af%%ﬂ%ﬁgﬁg%gﬁ@'ﬁ%@? 19% 1% aqg.

TFA gr atherRhctioneras ddradi anrooﬁﬁtelmtzémum) urider njfreged forc@rip Aila deagtion & dllllléédNIVR (400

2006/ 02388 SebietrRishs bTgmey pisnchd vt 4 Nguf gLy bty ®y 45, 5

7. 39 ( dyooditerh &aﬂulze, fod 3¢) min/ .TH6 le(yérs whte @phrated anPthy aquedus‘ﬂdye(rsxtr&té)i with 06 (q,

%_3471 (1 SBZCM-‘SZ x 30 1?91 2Tf§3°°(>’%fi obgagic J‘*‘Z/e%g”e(%iwa%'@d th%[ 9%58 ‘?ﬁf Biige E?% ‘?Id)z J= 13.9

Hz, 2H) thed dBdd dvePNa,SOTendPHillered . PR fifrate das donterttated hfler rddutddpréde @18, 10- 99%
CH3CN 0. 05% TFA gradlent over 5 mn): %/zlﬁx qgl[a I—gl retention tine
2.36 ni Afforgd dgprradermodugt ¢ aspajg Yol il $5% Siekd). 45 % FRple wap

subjected to reverse-phase HPLC purification (2-50% CH;CN gradient over 13 min with 0.1%

TFA (aq), 35 mL/min, 1.0 mL injected). The remainder of the material was taken to the next
step without purification. 'H NMR (400 MHz, DMSO-dg) 6 9.94 (s, 1H), 8.00 (d, /= 8.6 Hz,
1H), 7.41 (d, J = 8.6 Hz, 1H), 7.27 (d, J = 2.0 Hz, 1H), 4.13 (m, 4H), 4.06 (g, /= 7.1 Hz, 2H),
3.54-3.46 (m, 3H), 3.16 (q, /= 11.0 Hz, 2H), 2.83 (bs, 2H), 2.21 (s, 3H), 2.17-2.07 (m, 4H),
1.93 (d, J = 15.6 Hz, 2H), 1.66-1.55 (m, 2H), 1.20 (t, /= 7.0 Hz, 3H). LC/MS (RP-Ci3, 10-99%
CH;CN/0.05% TFA gradient over 5 min) m/z 467.2 [M+H]", retention time 1.97 min.

[0241] Product 9d (46.4 mg, 0.1 mmol) was mixed with 4-methylphenyl boronic acid (14 mg,
0.1 mmol) in 1 mL of CH3CN and 1 mL of 2 M aq. Na,CO;. The microwave tube was purged
with N and 7 mg (10 mol%) of PdCly(dppf) was added and tube was again purged with N, then
sealed and microwaved for 20 min at 150 °C. After reaction was complete, organic layer was
separated, filtered trough silica gel plug, concentrated and was subjected to reverse-phase HPLC
purification (RP-C1s, 2-50% CH3CN/0.1% aq. TFA gradient over 13 min, 35 mL/min) to yield
compound no. 58. 'H NMR (400 MHz, DMSO-d6) 6 9.79 (s, 1H), 8.11 (d, J= 8.4 Hz, 1H), 7.53
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~a / FNDCE, DME N1. / 2. NaBH4 MOH, 0OC1 FN O)SNN O-~p 10a 10b
308 [0242] 1.0 eq of the am ne hydrochloride 10a (416 ng, 1.46 mol) was
suspendedworro@nhysieous 1, 2-di chl or oet hane: 1, 2- di net hoxyetrhse@s(082780 nL, 1:1
v/iv) and treated with 1.0 eq triethylamne (148 ng), followed by 1.5 eq
tert-bypyl 49%@?1?9@1% @ﬁ@&xtﬂlﬁb%g&@f? ﬂEHz21Ii)97QH(H )I=881@|Hz33}g eq
titani urﬁtetra|so o] OXI : he react@gon vi al

was fl u‘bh‘b@ AR, #. ﬁ6 (8 tf FObeZGZﬂ‘B 188 fm.SiDal- ?9? (Sbﬁrtléﬁﬂ”é?r éﬁhrzegSf(B?’ days. The
reacti 3@'6%% %g EH)dr B 2@?01112(&119 1 9@RPJ%C13'9FH@QH9 qes7tR§7 bath and

treate ""The reaction was

sl owl y (marzﬁagd 200t ool fflenﬂé)r AV (Bﬁd’ilstlpﬁﬁ%cmféi/@&ﬁ%&ﬁf gpdig Ve . The
reacti on. t her, di | met hanol (10 nL), quenched with 1.0
NNaCH rf‘ ﬁﬁgggr{&m{] rr?t%nglo\r}%n%%o%gs {;/ll at roomtenperature for 10 mn. The
suspensk p_@loal ned was centrifuged (3K rpm 10 m n) and the supernat ant
concentrated under reduced pressure. The residue obtained wag dissolved in
di chl oronet hane (75 nL) and washed successjy with H2O, sapwated sodi um
bi carbonate, and sat ed brine, then driNed over Na2SO4 apfidNfiltered. The
filtratensas goncengrafed in vacuo to agf:ard 704 ng crude duct 10b as a

viscous, paI?e yel | OWY oi " B'Q?MEcrude preduct ,yAvq,gMg%ed i n e next step

wi t hout r pyri aH—eﬁ—t—R = 2. %,.CH3 radi ent over 5
mns wt ~§% TFA ]; ZTJ?gpg I—I)2+CHW§/T§Afor 6FN303 = 446. 3;
Found 446. 4. /T9243] The Boc-pro ect m ne 10b (573 :;h%so di ssolved in
di chl oronet hane (5 nL), <cooled in an }

i ce-col d tri®l uoroacetic acid (5 ) 10I°The reaction was gfirred at -OC for

-H20 bath and treaPed slowy with
1 h, then concentrated under replucede@ressure. The oi |l obtai ned was
di ssol via42)nl Gepofthé amink bydinchloriled8m (et 46 runelbway wenragefl iBeBESINUS. The

2 Tl S GRS (AP 5y bl 0 e

PCT/ USZQ@Bh(gZ,%}B@ved'IH?A Yepreiténtyl é«o@oaziﬁhnmlrpaﬂ@xxla@ (€67rmg,i 20 9%eemell and5

m./ nbj ned f t t ff d
T eSSBS Rk 25 LT Y EmS oI BB AR © o
(over 2with ﬁﬁ@kewarﬂ&%red.&ﬂ-r%te@r@@ﬂnmm 3ERBO TH6 Yreabtioh 83 dilotedsyithlH) , 8. 74 (br

S, Hz., &. , 7.06 (,br 1H)., 6..97 (br m
1 H) 4  moihy ? (é&ynL),gcog d frp3n %egi‘gdja% a%‘.}%t?do‘?y&hﬁ"(d%ﬂ} '?grﬁ}.‘ylé_%‘d‘(‘ @18{%& , 2.20
(s, 3H 292 nﬁaﬁ)lﬂ MThe 2édctionl wiSs1dwiy wahbhed td rdoin {(eMpeabdre addRtimred thdfeafter for 90

min. The reaction was then further diluted with methanol (10 mL), quenched with 1.0 N NaOH

(5.0 mL) and stirred vigorously at room temperature for 10 min. The suspension obtained was
centrifuged (3K rpm, 10 min) and the supernatant concentrated under reduced pressure. The
residue obtained was dissolved in dichloromethane (75 mL) and washed successively with H,O,
saturated sodium bicarbonate, and saturated brine, then dried over Na;SO, and filtered. The
filtrate was concentrated in vacuo to afford 704 mg crude product 10b as a viscous, pale yellow
oil. The crude product was used in the next step without further purification. £z = 2.14 min [10-
99% CH3CN gradient over 5 mins with 0.1% TFA (aq)]; Theoretical (M+H)" m/z for
CasHzFN303 = 446.3; Found 446.4.

[0243] The Boc-protected amine 10b (573 mg) was dissolved in dichloromethane (5 mL),
cooled in an ice-H,0 bath and treated slowly with ice-cold trifluoroacetic acid (5 mL). The
reaction was stirred at ~0°C for 1 h, then concentrated under reduced pressure. The oil obtained
was dissolved in acetonitrile and re-concentrated under reduced pressure. The crude TFA salt

was dissolved in methanol (6.0 mL) and purified by reverse-phase HPLC (2-25% CH3CN/ 0.1%
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mn [10-99% CH3CN gradient over 5 min with 0.1% TFA (aq)]; Theoretical
(MtH) + mz for C20H28FN30 = 346.2; Found 346.0. [0244] Deprotected am ne
10c (46 myo 200d088852m0l , di - TFA salt) was di ssol ved i n amroydrsees/029780
acetonitrile (750 L) and treated with 3.0 eq triethylamne (24 ng, 0.24
ol ) . f adw%t%rvgr l(yﬁ Bqub ﬁli%&&&i % hﬁ/xﬁﬁa?ﬁhe@%h@hﬁﬁ@ﬁ%a@ﬁ&% were 10 NT,
0. 096 ?r room rrperature The reaction was
quenc hesnvantratedit mmzmto a@@ﬁhzﬂ)mamump U9g i thfudlaFA wétv@sr%@sq@hw@loxlpﬁei to

moyhfjg‘élﬁgiggou dFﬁrﬂl’% %Q/B (}éﬁ%%@g%%%iﬁ@gg&g@ %ﬁg%@“ﬁgg;ﬁ/% Vs 21mn

\Alfmlé h 0 E()jg dalFﬁ: ({ ES(HZ], 5. 0M®H£Ul06€(br IﬁM![“H)O&9Mb|'£ of,dH) @Qmﬁ,zm\)smw ébr4,1]8-1)2 Found
4N DoE R, (1N (B G0 2 5L ol i B0 5 T 45 g8 [ O]

Spi r oi ndgl I16L99%|(§{3C3ﬂ§}a&eﬁfﬁ)ver15 A WitH®1% mckaé)-]oxﬁé‘cyéﬁc@lf(%&l)ém/z for
spi r odi oon ane nmol ) were dissolved in DCE (5 nmL). After

10 i n, CNHBEK‘I@CPQ(i@BEQF%%O 2.42 mmol) was added, followed by AcOH (69.7

uk; 72. E@ D%)rc%&@edmhé 10RG6 11€0.0804hMbE QBSA sa{)lv@%@smedsh afihydtouk 0OM
t enper at ur he reaction was quenched bﬁgaddl ng MeOH (10 nl) and

was al | watedittle (30 uLl) ?@‘i treatedqwithrh @ eq aigthylamise @4 3% sIRGMIEMEY with DCM
(30 ), satﬂ& e \)Jlth'\étl(ﬁ@iﬂ))ﬁ)‘f@rﬁla%q%%% 10hhg, d@lé%;hﬁol Esepaidbad, and the

aqueous ayer was extracte he conbi ned organic

ext r act smpen@raor 3¢min Tie2SOtomwas qt@mi@émthmeé@mh(ﬁ@) i and puidfigddbyr esi due
brec pi Eape test HELT Kol R ShpEh il RIBIRI R ONIR 1oy s BB 0 0
acet at emirs al0tmlofnjdcted, 3emimeid). pr od WOmid | 19-9X0 CHAGN gratlieny pesr §min Wik nat eri al

[ 0 BT st Rathol Mot GoF iR QRN B8 T 0 0306 Tra

5 min).Eddhg¥VR:(400 MHz, DVSO-d6) b 1.49 (m 4H), 1.60 (d J= 13.0 Hz,

:2))::?) %.ZZEd, J= 9.4 Hz, 4H), 1.81 (td, 13.4, 2.5 Hz, 2.19 (s,
, .28 (t, 115 2H)F237( ,280(d J—ll .n2H), 3.85
(t, J= 2.3 Hz :@ 02 8 (ﬁ'/ U82005/02 80 /ij;NO
F NaBH(OAGC)s 1. AcOH, reflux
;Q DCE, AcOH N 2. pyridine,
o) o)
"QO HN~ —'§O
11a 11b 86

[0245] Spiroindoline 11a (300.0 mg; 1.21 mmol) and 4-oxocyclohexane spirodioxolane (283.1
mg; 1.81 mmol) were dissolved in DCE (5 mL). After 10 min, NaBH(OAc); (512.1 mg; 2.42
mmol) was added, followed by AcOH (69.7 uL; 72.5 mg; 1.208 mmol) and the mixture was
allowed to stir at room temperature for 75 h. The reaction was quenched by adding MeOH (10
mL) and was allowed to stir for 24 h. The resulting suspension was diluted with DCM (30 mL)
and NaOH 1 N (5mL) was added. The layers were separated, and the aqueous layer was
extracted with DCM (3 x 30mL). The combined organic extracts were dried on Na;SO, and
concentrated. The white solid residue was suspended in ether, the ethereal suspension was
filtered and the precipitate was washed with ether (3 x 20mL) and dried to provide the acetate
salt of the desired product 11b (400 mg, 74% yield). The material was used for the next step
without further purification. LC/MS m/z 389.2 [M-+H]", retention time 1.73 min (10-99%
CH;CN-H,0 gradient with 0.03% TFA, 5 min). 'H NMR (400 MHz, DMSO-ds) 6 1.49 (m,
4H), 1.60 (d, J=13.0 Hz, 2H), 1.72 (d, J= 9.4 Hz, 4H), 1.81 (td, /= 13.4, 2.5 Hz, 2H), 2.19 (s,
3H), 2.28 (t, J = 11.5 Hz, 2H), 2.37 (m, 1H), 2.80 (d, /= 11.5 Hz, 2H), 3.85 (t, /= 2.3 Hz, 4H),
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3.95 (s, 2H), 6.97 (td, J=8.3, 1.8 Hz, 1H), 7.18 (dd, J= 8.8, 2.7 Hz, 1H),
8.02 (dd, J=8.8, 5.0 Hz, 1H) [02461 The ketal lib (350.0 ng; 0.82 muol)

was di ssovoedidn3Be% aq. acetic acid (20 nL) and the seluitsomsiveese ef | uxed
overnight. LC/ M5 anal ysis shows conpl ete deprotection of the ketal, along

with s e 89f1$ﬁ%1' doh§ pRL P08, THE 8108464, UCT8.8i5C Ur e vias
di | ut egr% @’?}ﬁ_f) 6?’} 6&(/&8 , coomed ogﬁan ice batzﬁ a);d ngutral i zed by
addi ti die,dH) sol i d KOH. The resulting suspension was filtered and the

pr eci pi b%gﬁﬁ ﬁetg\(aﬁpgéisovul\tlﬂlg §no S)%vazg d%ss@%a)m%o% aqréc%gc md(zxo g the

cr ude mat er | was dissolved In taélo m.)
and trthatuﬂﬁhdm\ﬂals rﬁ}uxekwem@t LE/M8 pnadysis showveedmyletpilersotegtioniof theAp

stirring at roomte e h DCM (30
m.) anc?q?/%s"ﬁg’dsoﬁ}et 2 §§' al%r‘)gto £t e%%mr o Tg% %d%%{og aye%%% d :%el{h on
Na2SO4 vadiek (QOHES, n:‘oblad eﬁiaﬁ e patb\ammlaemiahzembgddmuon ofsold KQHy eTHegosubiing (253

89% vyi el d used r the t..ste

anrl fi é&%/l?eaﬁo’ﬁ)lﬁ’@ e‘ﬁplﬁa%ﬁ Swasﬁ% PN &élm)ﬁggaﬁm% 10- 99%
CzBCIJ\F |‘}|%gv16é ﬁﬁg'cﬁlﬂé Wdﬁdi aQa D3%oWH4, This Mate)ial walsrdlsmmez % 1$(IECM/KIIQ ma:m:tts)l 85( 1. 68

= S,
gH) 2. tpegtedyyyithgppess éC@‘:a(l(f#&) ﬂi}f@ﬂ?ﬂ%m?ﬁl mb). %%fﬁ a‘%&é teé‘%*f‘“’(rd J= 11.6
Hz,  2H)for 3 8; @d mliSure A dﬁut&ﬁw(tﬁbcalﬂkso &Lﬂ&d(weidhed&ﬂﬂ&aﬁuatéd BaBfZO;. Th) . [0247]
The crude ketone lic (100.0 ci’ﬁ g {I d| (1 n)
and t rcera@rwlawrtwas@ RNy P’é&%ﬂna?ﬁtfﬁ@d prwem otk ia%a% Wo°1 rrrml ).
The vi ?(2 shas d§%§‘g , vich xk}é‘sa&sedifotr %eg{éx@té‘p%thlauhﬁmf[&@uﬁﬁ&a\ﬁeﬂt L@MS ﬁlvzipor at ed

under re and the resi olved. in nL%

t he pr oiﬂljdl [Mﬁﬁ]m@f@mﬁm@ml %mer@Oﬁa% GHEN-HyO gradisptwith Bﬂéé’érFﬁPé@lP 99%
F 8 M+H] +,

ret ent | on n@bqwﬂﬁ3ﬁ g:’(%) Io%l-é%%l-}m 0, E gglzne’n%}gwwtﬁh%zz /?'?'T:gn[ ﬂ n)

1H NVRH, 088 (HaHp 22060, FH 2.4500125), .78 (125 =3 HadH), B9Hd, J 314 .6 He, %IED

2 30 ( t%%l &dmi’k 681&%]%1);%16 @Q«)J % 55 8%%] Hiﬁ 1z21 %4H§m ) 22635( § > JﬁH)gi 6
Hz, 1H)[0227]9he(ctlide katodd 1R (1H20.0 ig) 0. 258nmﬁ)1)(wh,s dissolyed it pmdlnq mLBargp S, 2H)
bbbyl by 5 ] B g 1
NaBH4 | a11d hedtedl toZ60CT2or PRCHiBe scd¥entixadd@pyrated Gidlef reduced pressure and the residue

was dissolved in DMSO (2 mL) and the product oxime compound no. 86 purified by reverse

phase HPLC (2-99% CH;CN-H,O gradient with 0.03% TFA, 15 min. run). LC/MS m/z 388.4

[M+H]", retention time 1.87 min (10-99% CH;CN-H,O gradient with 0.03% TFA, 5 min); 'H

NMR (free base, 400 MHz, CDCl3) 6 1.25 (t, J = 7.0 Hz, 3H), 1.55 (m, 2H), 1.71 (d, /=13.1

Hz, 2H), 1.94 (m, 5H), 2.14 (m, 1H), 2.25 (s, 3H), 2.30 (td, J= 11.9, 5.6 Hz, 2H), 2.50 (d, /=

14.3 Hz, 1H), 2.62 (t, J = 9.6 Hz, 1H), 2.94 (d, J=11.8 Hz, 2H), 3.25 (d, /= 14.7 Hz, 1H), 3.86

(s, 2H), 4.07 (g, J = 7.0 Hz, 2H), 6.88 (m, 2H), 8.16 (dd, /= 8.5, 4.8 Hz, 1H).
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/| Dean-Stark, 18 h NHN 0 12a (S)-12b / (S,S)-12c NHHCO2 10% Pd/C
MeOH, 28 h HBoc N N Boc ON TFA, DCM CIAO*® -100C O CH3CN, TEA A
NH2 O/ W0/ 20¢6Bp3s52f (S)-12e (S)-12d NaBH( OQAc) 3 DCE, - BOT@S2005/029780
(-)-2-norbornene carboxal dehyde N 10% Pd/C N CH3CN H2o 0.05% TFA HN-~O
AN O/EQ e 10°) - 129 274 [0248] The N-Boc protected indanone 12a (6.5 g,
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Dean-

m),

m‘rﬁsr‘#L‘(‘%}- 1 -phenyl ethanam ne (2.875 g, 23.72 mmol, 1.1 eq),

Yenmol , 0. 08°%q) were brought l5‘?1.’)°|n 35 L dry
as fitted with a

der N2 at here. The fl ask
refl onden r the rgrmval ter. The
heat e or
@m Et 98¢, ph@0RMwL)” afid masNeeh. 4kt h G,

ed\NHA C1PegniStagk. B0 nl), aRd brine (1 x 10

N

Z\

“1éf uge/ pr oduct

i ndi cat ed conpl ete conversion to NH;HCO,
10% Pd/C
MeOH, 28 h
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[0248] The N-Boc protected indanone 12a (6.5 g, 21.6 mmol), (S)-1-phenylethanamine (2.875
g, 23.72 mmol, 1.1 eq), and anhydrous ZnCl, (88 mg, 0.647 mmol, 0.03 eq) were brought up in
35 mL dry toluene in a 100-mL flask under N atmosphere. The flask was fitted with a Dean-
Stark trap and reflux condenser for the removal of water. The reaction mixture was heated at
reflux for 18 h. The reaction mixture was cooled, diluted with EtOAc (200 mL), and washed
with 0.1 N NaOH (2 x 30 mL), 20% saturated NH,4Cl (1 x 100 mL), and brine (1 x 100 mL).
The organic layer was then dried over Na;SOy, filtered, and dried down to afford imine (S)-12b
as a light orange solid. LC/MS analysis of the crude product indicated complete conversion to
the desired product. LC/MS (10-99%) m/z 405.2 [M-+H]", retention time 2.76 min.

[0249] The crude imine (S)-12b (21.6 mmol) was dissolved in anhydrous MeOH (30 mL) and
cooled to -40 °C under N, atmosphere. NaBH, (816 mg, 21.6 mmol, 1.0 eq) was added in one

portion. The reaction mixture was allowed to warm to -20 °C over 2 h, then warmed to -5 °C for

- 100 -

H&l

and

i on m Xture was
OH (2 x 30

The organic
afford i mne

~0O



the desired product. LC/M5 (10-99% nz/z 405.2 [M+H] +, retention tinme 2.76
mn. [0249] The crude imne (S)-12b (21.6 nmol) was dissol ved i n anhydrous
MeOH (30 wh)2o@md3sseool ed to -40 C under N2 at nosphere. RaBR$2§802978y, 21.6
mml, 1.0 eq) was added in one portion. The reaction m xture was al |l owed

Lo_war ?0% %%gafggg)}ﬁ%&w% V\%bﬁ tﬁenﬁﬂut\é@gvﬁﬁ %té&c (2'@0 g'lL) Ot'hen wadOd W 3046/ 023852
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eq) and precipitate fornmed upon addition of

the triét b,)ﬁfﬁrﬁ fie(ddThe 125;{66 H@nlﬂba% Oﬁtmsoﬂé)d 196 (daf mi2 0043 HadH-difpef at ur e
e S e S
(20 nL)2.3Then. sol ution was dried over Na2804 filtered, and dried in vacuo
to obt atOQSP]r(%Sj TS& (3Q)§)mg:l'6%9 mmo ) ngsqmsolved in 1.5 mL anhydrous CH3CN and cooled to

0 °C, followed by ethyl chloroformate (118 mg, 1.09 mmol, 1.1 eq) and triethylamine (200 pL).

White precipitate formed upon addition of the triethylamine. The reaction was allowed to warm

to room temperature and then stirred for 1 h. The reaction mixture was diluted with EtOAc (30

mL) and washed with 50% saturated NaHCO3 (20 mL), water (20 mL), and brine (20 mL). The

solution was dried over Na;SOs, filtered, and dried in vacuo to obtain product (S)-12e as a light

yellow oil (>90% pure). LC/MS (10-99%) m/z 375.2 [M+H]", retention time 3.43 min.

[0252] The crude (S)-12e was dissolved 5 mL CH,Cl, and cooled to 0 °C, followed by the

addition of 5 mL TFA. The reaction mixture was stirred at 0 °C for 1 h, diluted with CH;CN (20

mL), and dried in vacuo to obtain the (S)-12f TFA salt. The oil was dissolved in CH,Cl; (30

mL), washed with 0.1 N NaOH (2 x 10 mL), brine (10 mL), dried over Na,SOs, filtered, and
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yellow oil (>90% pure). LC/ M5 (10-99% in/z375.2 [MHH +, retention tine
3.43 mn. [0252] The crude (S)-12e was dissolved 5 nL CH2C12 and cooled to
0 C, fol Ilwoedodnesgshe addition of 5 nL TFA. The reacti oRCEHUS2QSH29786
stirred at 0 Cfor 1 h, diluted with CH3CN (20 nlL), and dried in vacuo to

obtain t.h fs Zhel@ovesd N
washed \%1\,1 ):“io R%th‘?gll&im% %?aé %H?ﬁé’@%"?%&n@ dlﬂc?n ?%I ove?‘(eﬁlazsm)
fil terettps)amﬂ:/MSIIm%W/Z@G@ﬂ(Dm rmnpmsg@dsﬂﬂowgmo dried in vacuo to

obtain I %-xh el d over 2
st epls) [6{%] E%O]%%Z%g&@% 0 n% @%Q’ﬁé %éhfé{ﬁl Jrogit,%gjtgl(loélﬁg“? aﬁau(?g&fer"nﬂ% [ 02\5/3]
(S) - 12f(18,2695 g cyclb[28. 1ihept-J-cma?- caibslddiyde(:lw mge 6P et 1.0 e®, llpwedley t r eat ed

R o e s

1 4 rm'fkhr atkodin %}peraﬁhéfdt&&iﬁnﬂmsma qadrichetewlith MeO#k (il mIgtand abowetdetorpfm at u r e

for 1 h and was then uench nd_al.l owed to.st for
anot herf OB@OFﬁeﬁ'J’O(‘BH‘t(P’Pﬂéﬁ%eV OBtS OBPF ?glbepgﬁ‘%m&alcﬁ 1S “Faégc?ili%lngfm xture
was purgpred oy CI-HW&QM%O%@N) w@dhems d@sn@&%o'ﬂEd%)(SI t2gusdhd TRA t he
desired product %2%?0 ngEé; -99% mz 381.2 [ MtH| +,
r et ent is8ki ECAES @ /?}I"HZ3§]O%E\4TH]I'h@tGBB%‘Fm% BI'e fractions (-10 nL) were

treat eC{o?&ﬁ h@@oﬁﬁﬂéﬁ{fﬁ@ ﬁa&mnwim 180 rerdieddd Gt J0RAEr (Sbidigakvepspher e with
to cleanly provid S) g after 2 h of rapid stirri

n r.oom
t enper aln’m’@ght)ﬂh@elsﬁﬁ qjmpmhem@thﬁo|cleém1éarqvﬁﬁé®g¥?g§fﬁr%h%ﬂ?ﬂﬁf“ &Gh filter

and co t oM 2ilifer Thdcondddirated 3% over
2 steps%glm o ?BGO% %ﬂﬁ%va%h‘ﬁeﬁgt}%u q+, r{eb?%ﬂr}tg/ll%n tlrma 28 ra;len 01I—I- NIVR

(HC1 sabtproviieq 14/kirg, of Mp}mm@)nogzmd['l@gsa(t@ % overj_ZH}e,ps)y IﬁM(Sle §9-%)3m[g Hz, 1H),

2 1 3. 09
(7m 54&0@8%%* 31%%% “é‘ws%zg?%‘gp ﬁ%m@t E%O ﬁ%DﬁﬁéSdﬂfmo 3@{1—% 1.67
(m 3H1m1748(d, (Iﬁnszﬂlﬁ 1HY, B25 (nm4I-BJ-511 (in, 28) (4t()6 @~/ 770 Bz 2HRHR)45 (I, 14 (m

101 O AP i LRECS AL LR 0 A R LG I CE

- phenyl @f hapamang, BHB 1(@)(’: JE 7. DPEIEJ'@H)S?I (A, HH)£0.881(rh,ET) sy nt hesi S of
i nternedi'ate imne b (step 1 102 WO 20(&16/1023852 PCT/ USZ /02 780
Exanpl el0235] Sxgemige & 1gomypgnd qez%:?fsvv@wdr‘ﬁe tiligagag agalgouppym elO C

with the substitution of (R)-1-phenylethanamine for (S)-1-phenylethanamine in the synthesm of

intermediate imine 12b (step 1).
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HNNN () (S S-13a (S)-13b NaBH(OAc)3 DCE, -30 C (-)-2-norbornene
carboxal dehyde N O /",.& N N NH4HCOa C~? (S)-13d C 10% Pd/ C CH3CN, TEA
McOH, 48 WO(20)6/02B8520ONE{/ NH 190 \ (S)-13e [02561 To a flpaFkisec@stad7sé ng (S,
S)-13a (See Exanmple 12, 1.5 g, 3.39 mol) and K2C03 (1.87 g, 13.54 mvol, 4
eq) wa 2 mL anhydrous DVF followed by 8 nL anhydrous THE The
n‘ixtur%xglq‘ f%Cb‘ated with Mel (2.40 g, 16.93 nmmol, 5 eq) and heated to 45 C
for 6 h, followedBechy stirring at rodiftenperature for 16 h. The reaction
m xture was dilgted with Et OAc (200 Ny ) and washed wi th 20% sat ur at ed

NHAC (50 niL 90% sat ur at ed Na 0 m_)r, bri ne ). The sol ution
was dried ofer]Na2s04, “Fift%r ed hd) dri edAPYacu i el g)43d eddi sh oi | .

The oil was uWfssol ved isurdinet hyl et her ,and fitct ered to geppve insol uble
material, foll oW&d(by treatnent wi Ph1 eq of ethereal "HC\. The resulting
solution was dri ewn in vacuo to yd crude (S)-13b a light orange
solid. LOM (10-99% mz 421.0 [ M+H] retention tinme 2.7 mn. [0257]
Crude (S)-13b §%§ #ji ssol ved in CI—IZ@}_%!( 50 nL) and cooled to -10 C, fol |l owed
by the additi 8" & 10 nL TFA. The feaction mi @ﬂ%ﬁ@ai stirred at -10 C

for 1 h, diluted with CH3CN (20 nL), and drie _fi-;(arba/na,g 0 to obtain the
(S)-13c TFA salt. The oil was dissolved i n CH2GhRxad@@e ¥ i) shed with 50%
saturated NaHCG3 (. 10 m.), brine (1 ), dried over /Na , filtered,
and dried in vachllA‘(‘)' obta n the progdu (S)-13c as a orless oil (673

my, 67%yield jower 2 st?pLi). 1H (400 NHHCODMSQ. 6 7.46 (d, J=17.2
H, 2H), 7.34 &/ J= 7.8 2H) (7/16- 7. 3% @@ 66 (243d= 8.0 Hz,
1H), 3.79 ([3, JI> 6.7 HEHCNHEA app t,webm, 42. 0 22, 2.79 (dt, J=
12.4, 2.5 27 TH),02.69 (dt, J=F2%, 2.3 Hz, 1H), 2.07 g, J= 8.0 Hz,

111), 1.97 (dt/,N\ﬁ: 13.3, 4.2 Hz, 1M, 1.85 (s, 3H), 1.73~m 1H), 1.52
(dt, J= 12.7, %02 Hz, 1H), 1.42 -1&%_13e

[0256] To a flask containing (S, S)-13a (See Example 12, 1.5 g, 3.39 mmol) and K,CO; (1.87 g,
13.54 mmol, 4 eq) was added 2 mL anhydrous DMF followed by 8 mL anhydrous THF. The
mixture was treated with Mel (2.40 g, 16.93 mmol, 5 eq) and heated to 45 °C for 6 h, followed
by stirring at room temperature for 16 h. The reaction mixture was diluted with EtOAc (200
mL) and washed with 20% saturated NH,Cl1 (50 mL), 50% saturated NaHCO3 (50 mL), brine
(50 mL). The solution was dried over Na;SOy, filtered, and dried in vacuo to yield a reddish oil.
The oil was dissolved in diethyl ether and filtered to remove insoluble material, followed by
treatment with 1 eq of ethereal HC1. The resulting solution was dried down in vacuo to yield
crude (S)-13b as a light orange solid. LC/MS (10-99%) m/z 421.0 [M+H]*, retention time 2.77
min.

[0257] Crude (S)-13b was dissolved in CH,Cl, (50 mL) and cooled to -10 °C, followed by the
addition of 10 mL TFA. The reaction mixture was stirred at -10 °C for 1 h, diluted with CH3CN
(20 mL), and dried in vacuo to obtain the (S)-13¢ TFA salt. The oil was dissolved in CH,Cl, (30
mL), washed with 50% saturated NaHCOs (2 x 10 mL), brine (10 mL), dried over NaySOy,
filtered, and dried in vacuo to obtain the product (S)-13c as a colorless oil (673 mg, 67% yield
over 2 steps). "H NMR (400 MHz, DMSO-ds) & 7.46 (d, J=7.2 Hz, 2H), 7.34 (t, /= 7.4 Hz,
2H), 7.16-7.25 (m, 5H), 4.66 (t, J = 8.0 Hz, 1H), 3.79 (q, J = 6.7 Hz, 1H), 2.99 (app t, /= 12.0
Hz, 2H), 2.79 (dt, J= 12.4, 2.5 Hz, 1H), 2.69 (dt, J=12.7, 2.3 Hz, 1H), 2.07 (g, /= 8.0 Hz, 1H),
1.97 (dt, J=13.3, 4.2 Hz, 1H), 1.85 (s, 3H), 1.73 (m, 1H), 1.52 (dt, /= 12.7, 4.2 Hz, 1H), 1.42
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WD 2006/ 023852 PCT/ US2005/ 029780 (d, J= 6.6 Hz, 3H), 1.36 (app t, J= 12.9
Hz, 3H); LC/ M5 (10-99% nz/z 321.2 [MtH +, retention tinme 1.60 mn. [0258]
(S)-13c (wWb6Qomy23$203 mMmol ) and PCT/US2005/029780

(1S, 2S, 4S) - bi cycl o[ 2. 2. 1] hept - 5- ene- 2- car bal dehyde (262 rrg, 2.15 mmol)

wer e di r - fol |l onwed by
port i or@’v&os &dl tr on6g%p%l\tranjé%—|%%&g§ 3®6rﬂdm @%@g% %1%052@2 he feaction was
sti rr edetafition3ined.6lomi? h and was the all ovved to come to roomtenperature
a1 ut eV e o e O B

sat ur at(eeb Ihlg,lﬂCﬂ-’m(nBI)w&e)dlssAMeém PGB (1AmL) mh@mnme ¢cgediio)30 °Crhe or gani c

or bauctopeyes e S vkl b GRgB 3t Sshnf R HBakA e ) T

(800 ngtirred & -Boret Jor zamm Riatl thefallowad i cORe BBrogm t@@pesatnremhy stirsaddo8Eth.my 10%

F?i(gd(fl{eﬁeaétq%%vggso‘{fﬂ% HW“}Qﬁé Q#&f‘ﬁ?‘ gr{ﬁ;@ tplvfwﬁlg—bgf (%c%nrlr# enpera?u’ref:‘gfk

24 h. Jreaﬁe%oﬂwaé wadHB® it B0 Qb e NaVeT @, (addﬂd vedret (SOeLiyiaxt briee GDimI)ed for an
additional 24 h. The reaction thrléll tered thr(gﬁlgpm?i k( d Celite,

di | ut edThmwgﬂned%%&@ﬂﬁ%%déHeMFqé@é )drle Rdafifatoyred

ext ractﬁqaggtcgloﬁgs@gg @rﬁgl)@oc{;ﬂéla) The conbined extracts Were vvashed Wi th
brine (50 dri e over sS4, and concentrat ed in vac ?&{al n

(S) - 1360259 éS)cb‘ﬁddﬁO%% ®B rnnmpamﬁ*gmu@l fopats (Ze16 37-p &RA): (d& 92 325.4
[ MeH] + pc{/@ &g{t 5@%%&5 R %{1 %ﬁ@&oﬂ@ ot 36 4 1231 Mhsk ﬁxéiﬁmmﬁmm was

di ssol ved d cooled to 0 C, followed by the
addi ti dmiboroleaamKWe wid Sd;lmediet 1038 tqa@er@quﬁorr%ﬂr@r ) &recpfpmmoniy DFpaE” (200

L). Wit ev\gé 2G| F«l.l {hae‘gl?{(tfuperﬁ%gd BRI 2 8iGiral 20 OThd BStbA hﬂtﬁ% @9 REred The

reactlo‘?ﬁelre warmto roomtenperature and then stirred for 1 h.

The cr uﬂﬁ)uglepaz:ﬂced)ﬁellte,xhluted mommatwﬂwomgmmg@emm -a3¢ ent ,

27&53') Z?X&) {@?q\%\g&es g%m ed c C{)und n%erel a%h ﬁ)@lne'lfg&ng‘gl t (65 ny,

[0261] SHRidreetndaRe,, Rl célﬁéﬁﬂa&)‘d i Ga[mo ttm‘bt:{iﬁ) (S)J]% ammlmmddrb €93 mig, B %i ng an

anal ogous _synthetic route wt € substitut] of (R- 1
- pheny| ¥igld hn‘ﬁ?ﬁi\’%(lpt%g’/‘()@)/ﬁzf"’ 1Y Tleﬂté%’é?ﬁl%jeg?ﬁ“nthe synt hesi s of

'E;‘taﬁ}rj l”gﬁ&%gdﬁ O)’Lffﬁe (ﬁ@?ﬁlgﬁx SRR ks dissol#&¥in 140nR @RAIGAIRR3 8BBCRGHA LiSAEDH/ 029780

0 °C, followed by the additional of acetyl chloride (33 mg, 0.42 mmol) and triethylamine (200

pL). White precipitate formed upon addition of the triethylamine. The reaction was allowed to

warm to room temperature and then stirred for 1 h. The crude reaction mixture was purified by

HPLC (10-99 CH3CN gradient, 0.05% TFA) to provide the desired compound no. 190 as the

TFA salt (65 mg, 47% yield). LC/MS (10-99%) m/z 367.2 [M-+H]", retention time 1.99 min.

[0261] Spiroindane (R) form of compound no. 190 was produced utilizing an analogous

synthetic route with the substitution of (R)-1-phenylethanamine for (S)-1-phenylethanamine in

the synthesis of intermediate 13a (See Example 12).
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NN NaBH(QAc)3 + HIg~ DCE OHN-1( AA O 14a O 314 [0262] Internediate
14a (49 ng; 0.2 mmol) and 4-fonnyl - 4- net hyl pi peri di ne-| -carboxyl ate (40

ng; 0.2 rwol2poonesss2di ssol ved in DCE (2 nL) and NaBH( QAc P8T(152005129780 4 nmol )
was ?_dded. Th_eI reagti on was stirred at roomtenperature for 20 hours. The
reacti wa iluted with DCM (10 nmL) and 1IN HCO (20 nL), the | ayers were
separ atcl%%,mﬁgqn%—'the organi c | ayer was di scarded. T§1e aquZaous Iaye?/ was

washed with DCM (10 nL) and then was basified with NaOH The Qaqueous | ayer
was then washed with EtOAc (3 x 20 nL) and the conbine rgalm'ueo yers were
dried over Na2SO4, filteredp and concentrated under hi uumh%e crude
product conpoupd no. 314 §/burified usi ng revers hase chronmat ogr aphy

(2-99% CH3CNHHRO gradi ent_with 0.05% TFA). LG/ Ms mlz [MrH| +428. 2,
retention ti .85 mn (10-199% G%B%H@&cgradi < h 0.03% TFA, 5 nmin);
1H NVR (408 , D\BO- df 8. 50 (—b%—s——}H;——G = 8.2 Hz, 1 H),
7.27 (m '35 (m . 4.04 PG 3 = 7.1 mp , 3.69 (m 2H), 3.53
(m 2H), ~¥3.31 (m 2H, ©18 (m 5H), 2.69 (m 1H, 2Ny (m 1H, 1.89 (s,
3H), 1.66 (nf , 1.50 (m 4H), 1.19 (overlapping q ad s, 6H). Exanple
15: Boc HM@pz CbZ HC/MeOH CbzCl NHZOH.HCI \ \ \ I \ " OOON OH

15a 15b 15¢ 15d HG\'ri | Nbz N T NCLiNNGC | Pd¥¢ | NaBH(OAc)3 HN O

Q/ DN[I(:)ZJS_E] ?ntlélrmcgdB%Elzg é&mg}é% rri]rgctl) and 4-formyl-4-methylpiperidine-1-carboxylate (40
mg; 0.2 mmol) were dissolved in DCE (2 mL) and NaBH(OAc); (85 mg; 0.4 mmol) was added.
The reaction was stirred at room temperature for 20 hours. The reaction was diluted with DCM
(10 mL) and 1IN HCI (20 mL), the layers were separated, and the organic layer was discarded.
The aqueous layer was washed with DCM (10 mL) and then was basified with NaOH. The
aqueous layer was then washed with EtOAc (3 x 20 mL) and the combined organic layers were
dried over Na,SOy, filtered, and concentrated under high vacuum. The crude product compound
no. 314 was purified using reversed-phase chromatography (2-99% CH;CN/H,O gradient with
0.05% TFA). LC/MS m/z [M-+H]" 428 .2, retention time 1.85 min (10-99% CH;CN-H20
gradient with 0.03% TFA, 5 min); 'H-NMR (400 MHz, DMSO-d;) & 8.50 (br s, 1H), 8.26 (d, J
= 8.2 Hz, 1H), 7.27 (m, 4H), 5.35 (m, 1H), 4.04 (q, /= 7.1 Hz, 2H), 3.69 (m, 2H), 3.53 (m, 2H),
3.31 (m, 2H), 3.18 (m, SH), 2.69 (m, 1H), 2.07 (m, 1H), 1.89 (s, 3H), 1.66 (m, 3H), 1.50 (m,
4H), 1.19 (overlapping q and s, 6H).

Example 15:;

B H Cbz
N N oz N

HCMeOH CbzCl NH,OH.HC!

—_— — —_—

HCI \
N
0 ° o “OH
15a 15h 15¢ 15d

ZT

N
H

Iz

Cle _N.__Cl
N

Y

e g

N__O

cl Pd/C NaBH(OAc) ~
o i eBROAds N hig

DMF o o DCE ©

o)
34

15e 15f
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-105 WD 2006/ 023852 PCT/ US2005/ 029780 [0263] The m xture of N-Boc

prot ect ed spiroindanone 15a (20 g, 66.4 nmmol) and McOH/ HCL (2.5 nol/L, 100
nm.) wer e Woi2nsead3sseer ni ght. After evaporation the resi deeTwasoosmazired by
petrol eum et her to gave the correspondi ng am ne hydrochloride 15b (15.4 g,

97. 69 ; d Et3N
(7 2 a1 i o oty sprmate 003, Sdmath B st 0

27. 33 n@d tholdt, 100 ®L) Waee Sﬁl@&@@?@ﬁgbtas‘\ enpYaporedon e iRsidie tvas Wé%‘ﬁ‘il@énperat ure
and St K fhuave, e%g%ge thzg&fgs@s dﬂi’%&rﬁﬁa@h“@ célidddwsﬁ 5.4 %@s%@g wi th Et20 and

dried to ur ni's 999 026 A Sol ution of
corrpoun[maaacro(aasogmonom)mpmnq 15M(51£kg;ﬁ|4(8$®1mn_)anddiﬁ (%ﬁ%ﬂﬂé@ml)ml (1.43

g, 20.6 | §8lr{1}gﬁ¥as dc?ed(d]fo g‘Cll)o}%lga (gggb)ﬁ%ﬁoﬂ]ﬁ%t"%d ’1{111@9 u&f&fi ux for

1.5 h. Wwas re tion and the residue was
partiti a(lmddl&etvmeu@ réﬁﬁ@hﬁ)emmdeumlsm‘md oirdnmghtr Fhepecipitas eandiieradshed wit h

b tr o d 15d (3.14 g,
i el'd oSeed vith Bt bl Thoud epas il Endd S orep: Tozae] O
2,4, 6- tones)l Ars@mhan&@hmwnmcme g 10.8RAm@]) i EOH (B0ahl).) wamirddoNH,B.HOVF (9. 6

m_) mal nta| ned at 25 The r ito TL til . TCT was
consumed 431 éh HOA{1(3 %Eggyﬁ‘n‘?’;"}'ﬁﬁg‘?}w‘{w%ﬁ\%ﬂ &#thj\&’f added.
After t M&tht ﬂefﬁ@vedtﬂ?%véﬂdfa{ti&ﬁnd WR Sesiduk fifa Parbitiored GBiweeNDEL@L fiewateer ni ght .
Wat er was added. The m xture was extracted vvlth Et OAc. The combi ned

or gani cThexgresnic pisseWaasher With rines friedgyoimSOn.and 6ORSETHCHREN® and  bri ne,

dried ovgh polhlﬁg 3%@%&91@1%%)"@31@1{'60&[@36 88 hketly Wee Rbitisteped by prep HPLC
to obt a| n ng, yield 16%. }2,67] The m xture of conpound

15e (1. @296] 8;4415 ﬂmhiblp [éﬁeﬁ]%ﬁ@e(@é@ g} 6 maolw@s added taPMF @mky dr ogenat ed
under 1%1 E’zg\nﬁ a?ZSP‘r(F o atr@acﬁ&n &Q%ﬁl%mtyal‘ﬂ@ &ntfl FETIvA coddime TRy St Was

filtere the Ti e was concentra under reduced pressure. The
r esi duecowapoupdil5d (1efce, By77 npmeld sy BMFVE7 tP) ®as sdded Aferghgadditam, @H@xtn@ 11 %

a)s, aSTZ{g}a% %{rreg af’L roi?@n&z%%%élgét 6@ t%fiWasJalided? Zﬁg%ztjaré'&r%e;trg& S( m2 Ei) |

2.10- 2. E{Df(cmTh% cbbnpindd #@aricl Jaydrs whde Washizd with Y. NayBO§, Esllgwediby 12‘111?(3%@[ M+H] +.
[ 0268] . 15f 2 .1 | d et hyl .
4-forny rﬂ)‘?ep g’??cg‘ivﬁél-%iz-s @g?rﬁlg%?ﬁeg’ggmé'ﬁﬂerrrﬁfldﬁ%ﬁ% puried ‘))y RieR EPGCL 88y i n poe
(1 nl) adfipNaBIHEIA6) ﬁlg(yiadng%)o 2 mol) was added. The reaction was
stirred at_roomte ture h The reg s.di anol
(0.5 rij0267k Themaix H’p{?‘t‘.)'}%]%lrﬁhégﬁ 4 el an E)ﬂ} C?&OQB Wbﬁg\%@r%é“gd phase
chr omat g¢ RpiYehdibd &‘Qi%/@ at%%ye&&s@é adbetﬂtterﬂpe'tdiu@ f63%. 'I’Hié)cataly@l\hvﬁ m z 386. 2
[ MtH] +, retentlontlrre205 mn W Z&f%racglent g} 03%TFA
5 min): filtpredr the ﬁl@r@t%?ééon%e@atw er gesysuie. 7L hp fesidjie wps pusiiied tsz
7.61 ( dpre]laratlye 1 twide tbbgiveﬁSﬁzl 16 nfkl 1{ ) ada A séit. 0% SMIS(ADTI;) 6 7.65 (d,

J=7.5Hz,1 H), 7.29-7.45 (m, 3 H), 3.45 (d, /= 12.3 Hz, 2 H), 3.20 (t, /= 12.3 Hz, 2 H), 2.96

(s, 2 H), 2.10-2.21 (m, 2 H), 1.70 (d, J=14.1 Hz, 2 H). MS (ESI) m/z 217.06 [M+H]".

[0268] Amine 15f (22 mg, 0.1 mmol) and ethyl 4-formylpiperidine-1-carboxylate (28 mg, 0.15

mmol) were dissolved in DCE (1 mL) and NaBH(OAc)3 (42 mg; 0.2 mmol) was added. The

reaction was stirred at room temperature for 16 h. The reaction was diluted methanol (0.5 mL),

filtered, and compound no. 34 was purified using reversed-phase chromatography (10-99%
CH;CN/H,0 gradient with 0.05% TFA). LC/MS m/z 386.2 [M+H]", retention time 2.05 min
(10-99% CH;CN-H,0 gradient with 0.03% TFA, 5 min); 'H NMR (free base, 400 MHz,
DMSO-dg) 6 7.71 (d, J= 3.9 Hz, 2H), 7.61 (d, J= 7.6 Hz, 1H), 7.47-7.41 (m, 1H), 4.05-3.96 (m,
4H), 2.86-2.67 (m, 4H), 2.56 (d, J= 9.7 Hz, 2H), 2.18 (s, 2H), 2.01 (d, /= 7.7 Hz, 4H), 1.73 (d,
J=11.1 Hz, 4H), 1.45 (d, J= 8.7 Hz, 2H), 1.18 (t, /= 7.1 Hz, 3H), 1.03-0.96 (m, 2H).
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4H), 2.86-2.67 (m 4H), 2.56 (d, J= 9.7 Hz, 2H), 2.18 (s, 2H), 2.01 (d, J=
7.7 Hz, 411), 1.73 (d, J=11.1 Hz, 4H), 1.45 (d, J= 8.7 Hz, 2H), 1.18 (t,
J= 7.1 Hzw03b)6/0238503-0.96 (m 2H). - 106 WD 2006/ 023852CPTFL4SBARDR¢ 029780
Exanple 16: o~r 0O B. NOONBn 1 NHNH MI NC C Pd(OH2 NCCNO _ O
0 16a Q /le\ 6N 16c 16d 149 [0269] A stirred m xture of sodium hydride
(60% %E—é— 79 nol) in dry xylene (500 nL), under a nitrogen atnosphere,
was heated to reflux for 30 mn. 1 ,3-Di hydro-indol-2-one 16ag( 200 g, 0.75
nol) was then slowy a ded via an addltlon funnel and stirred}? reflux for
1.5 hrs. Dinethyl sul e (104 g, 0.83 nol) was added drop- e wher eupon

the resylting olgﬂ)gen o sol on was refluxed for an addi tyonal 2 hrs.
After c o |$¢ o\l o erat o, Pd@2r eact m Xture wag—washed with
wat er , over JNa2so4, a coacent r at ed reduced dure to

afford 1 et hyl -17, 3- di hydr o-¥ndpl - 2- one 1 ' Or NVR (300 MHz,
CDC13) b5 1ea7, 23 711 (m 2 H, . 04 (t, Hz, 1 H) 6782\(d, J= 7.8 Hz,
1 H, 3.52 (s, 2 H, 3.21 (s, 3 H). [027(5&]7 A suspension 8 NaH (60% 70 g,
0.48 nol) in THE (300 nL) was stirred for 10 min at 0 C. Then a solution

of 1- mgoden] Alstiredintiyiifenfisothah hdraled6Wo3 16707 YmoD i8&y mylepe (90 THE, YEED ni)

was added at 0 C, and th tur tirr t erature.
Benzy| -4J1&oges afpgsgheie: é”faﬁy??f%)%%ﬁlr%@xﬁ%smm d%d%ﬁl%lojm&la ET ge‘gh:oﬁrégort i ons
at 0 C.o.7gollyivs the® sioRs Alted vie an addittnrfiugiel amitsnrremmremr aﬁdnrse and t hen

was poured intg ice-water, tra (gvmth

| ayer s Rigedvriiee &es OI‘@ dRpEne & %YS“R?H 5 resu?t %‘%E%egg%lrg The

resi dueoWaign RiS s By al%llldﬂiﬂiﬁalthréi [ Aft@&o@ﬁig t6 Fdom Veﬁp&atu% 1he reaptign ve
conmpound 16c¢c (24 16.3% . 1H NWR 25-

7. 02- 7.10tyreryvas w ed itk Yafey, dngd,o*vyer gJaZS% ‘Pi)d cogceégateggzmdg ﬁ)iuceg piegs%rém 37H)H)
2. 74-2. a%%) ﬂﬂml@%a 3- cghﬁl@o-x?ndZIZZ 6@ 16 (l7h X 617 %‘y 21 &Ml( { 300 215, CDAL)B9- 1. 85 (m
2 H. [ 7 0°a sol ution of r‘lrgoun _5 I %%321 N%C]—I(loo
m) was’.2ddéd (m,2H),7.04 (t,J= 75Hz,1 ,682(dJ 8 Hz, H)35 (s, (

H).

[0270] A suspension of NaH (60%, 70 g, 0.48 mol) in THF (300 mL) was stirred for 10 min at 0

°C. Then a solution of 1-methyl-1,3-dihydro-indol-2-one 16b (70 g, 2.88 mol) in THF (200 mL)

was added at 0 °C, and the mixture was stirred for 1 h at room temperature. Benzyl-bis-(2-

chloro-ethyl)-amine (129 g, 0.48 mol) was added in portions at 0 °C. The mixture was stirred

overnight at room temperature, and then was poured into ice-water, extracted with EtOAc. The

combined organic layers were dried over Na;SOy, and concentrated under reduced pressure. The

residue was purified by column on silica gel (P.E/E.A. 2:1) to give compound 16¢ (24 g, '

16.3%). 'H NMR (300 MHz, CDCl3) 6 7.25-7.42 (m, 7 H), 7.02-7.07 (m, 1 H), 6.83(d,J=17.5,

1 H), 3.68 (s, 2 H), 3.19 (s, 3 H), 2.74-2.99 (m, 2 H), 2.66-2.72 (m, 2 H), 1.93-2.01 (m, 2 H),

1.79-1.85 (m, 2 H).

[0271] To a solution of compound 16¢ (12 g, 39.2 mmol) in MeOH (100 mL) was added

PA(OH),/C (1.5 g, 20%) under N>. The suspension was hydrogenated under Hy (50 psi) at room

temperature for 4.5 hrs. The catalyst was filtered off, and the filtrate was concentrated under

reduced pressure to give the deprotected spiroindolone product 16d (8 g, 94.5%). 'H NMR (400

MHz, DMSO-dq) 8 7.46 (d,J=7.2, 1 H), 7.23-7.27 (m, 1 H), 6.96-7.03 (m, 2 H), 3.04-3.14 (m,

5 H), 2.83-2.89 (m, 2 H), 1.61-1.67 (m, 2 H), 1.45-1.51 (m, 2 H). MS (ESI) m/z 217.1 [M+H]",

[0272] 1.0 eq of deprotected spiroindolone 16d (22 mg, 0.10 mmol) was dissolved in anhydrous

1,2-dichloroethane:1,2-dimethoxyethane (1.0 mL, 1:1 v/v) and treated with 1.5 N-Carbethoxy-4-
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Pd(OH) 2/C (1.5 g, 20% under N2. The suspension was hydrogenat ed under H2
(50 psi) at room tenperature for 4.5 hrs. The catalyst was filtered off,
and t he fwbtzoatme3ssas concentrated under reduced pressumenusz@ismmmme
deprot ected spiroindol one product 16d (8 g, 94.5%. 'H NVR (400 WMz,

d byt is i
?E)Ng? 36 %%to ef‘s%sl{l%o rlrz;négﬁ fo %\deb ttgrﬁun,z t&ir?i66§?opc;’7< &8s §L9%1ﬁg,%33£(5 m ng% 3

2 H. NBm@ESIT)le WMZWQSlmlslleq w;-qlmogen[a@Q srtg'}ed:gt (pogqte@tperg’@m BH0de: tThg reaction
spiroingd Ol ﬁil %2 lﬂggano? ]%(pmﬂglzhglemsaf%esﬁ% Hﬁﬁi aﬁ@w@a%mfh%ﬁlum
a ne.

1, 2- di CWT‘ ane v/v) and treated with
1.5 N Oafrblgftihcbe(@ n4g,-0 m&mnomﬂm@z&aszomms@mar@wm for Yypinnthge ( 30

ng, 0.15 mml 0. 30
ol ) oo it et P bR 0 bEL GRLRABLERE FeNpOH oon HIaEE.
-70 h. sthed Rr%@ﬁdubl@lat rdbﬁﬁteinbﬁﬁtuﬁh fotit e inni Thia smmbﬂsmmaibta@ﬂled@vaﬁt?mnfmd ed in an
i ce- H20 bat h andré ed with sodiu ﬁ drid % h es%u Af ter
war nmi ngCEg P &g U TP %% @@ cﬁﬁ’ Hh g °IERe on was
furt her oidhihddt sk dmsblhemtrhmlacét&lﬁ)ﬂerm)zso muelmciﬂe);i filtered, ahd Puii@H (500 AL)
and stirred vigorously at roomte e SL%spenS| on

h
obt ai netpveisesPRaenHPLE (4807 Q@I@W%F’r{ o i #?nté)ﬁ?f ]tOHBmg]f?ﬁ'é‘fl%[B’EogH concentr at ed

under rgducats i§.986.UL.eMI NO-598s A4 EMPITT FRIDe ehiehEion s IOBEE. | N
MeOH: acetonitrile (1250 Lh 19%%v/v;iE +1?1PTtered and purified by

rever seExsmplel HPLC (2- 40% CH3CN 0. 1% TFA gr adi ent over 10 mi n) to yield
product Co&@é@ﬁlﬁp%@%as%ﬁﬁh%%wm & A 6thdiR/aRd hVid des3RBd dbove et ention tine

1.93 min ound no. 364 was synt hesi zed usi hg known net hods
and tho&émmoaéuza@a%)6197m=(@b)®1zm1£), 180¢d:3) = élf%ZH? Lgde/3 Hz,

733154 glj—Qm I;l) 1.97
(m " 6H) 7:’9242251{?]—1 s (mp 24 15% 6%9062722{6 ) A d%{)B%S_md 9 5L
Hz, 2H)13246153Hé(?»H)J4=137(q1JH27IHH)ZH)mwd(ﬂ—ZQAPMM),FIzW (IZIl—ﬁH) 7.17 (m 4H)
Exanpl egé%éﬁ;gggpound no. 413 was synthesi zed usi ng known net hods and those
describ . 1H NWR (free base, 400 MHz, DVsO-d6) 6 7.20-7.10 (m 4H) ,
4.02 (QCoﬂlpOUZldlloHZlS v2dd)syntBes@Rd uﬂn@ﬁlo(wmmélh{)ds afd Bwse(de,scribed: alove. Hz,

2 os Ci HpbB (duas opff i, phaSotshe 75070, App M a ) =7 L B2 >*%aa ) 43
(1 g JCS 3. gﬁr(]lg tn%), 2%305@ \{;:—18 HZE 2H)] 2.81- 2177;(?;] 4Bib)2.16L(d) Z =04 QB{Z(ZH)a 219&3 (t Exanpl e
Goscr i beS? Morl. LA R 1356 s 1 SBlintedas A 260 157 L6 Gn 0! 63?% 5 =
12. 8, 41@5%%211)"'):18@ 9J=75(3ﬂHH§ 331)71.0280.93 (1, 2H)Hz, lH) 6.82 (dd, J = 8.7, 4.1

Hz, 1H) 1H), 6.07 (g, J = 2.7 Hz,
EXﬂIﬂC_l_

Compound no. 375 was synthesized using known methods and those described above.

'H NMR (400 MHz, DMSO-dg) & 10.18 (s, 1H), 6.99 (dt, J = 12.8, 4.5 Hz, 1H), 6.91 (dd, J =
8.0, 2.7 Hz, 1H), 6.82 (dd, J = 8.7, 4.1 Hz, 1H), 6.25 (q, /= 2.9 Hz, 1H), 6.07 (q, /= 2.7 Hz,
1H), 4.50 (s, 2H), 3.51 (t, J = 13.2 Hz, 2H), 3.04-2.96 (m, 3H), 2.91-2.84 (m, 2H), 2.74-2.68 (m,
1H), 2.40-2.30 (m, 2H), 2.03-1.97 (m, 2H), 1.88 (d, /= 14.2 Hz, 2H), 1.32 (dd, J=33.8, 7.1 Hz,
2H), 0.69 (d, J=11.4 Hz, 1H).

Example 20: ,

Compound no. 181 was synthesized using known methods and those described above.

'H-NMR (400 MHz, DMSO-ds) & 10.03 (br s, 1H), 7.21 (dd, J = 8.5, 2.3 Hz, 1H), 7.08 (d, J =
2.3 Hz, 1H), 6.85 (d, J = 8.5 Hz, 1H), 4.52 (s, 2H), 3.41 (m, 2H), 3.25 (m, 1H), 3.01 (m, 2H),
2.63 (m, 2H), 2.44 (m, 1H), 2.27 (m, 1H), 1.86 (m, 4H), 1.51 (m, 3H), 1.39 (m, 2H), 1.24 (m,
1H).
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1H), 4.50 (s, 2H), 3.51 (t, J= 13.2 Hz, 2H), 3.04-2.96 (m 3H), 2.91-2.84
(m 2H), 2.74-2.68 (m 1H), 2.40-2.30 (m 2H), 2.03-1.97 (m 2H), 1.88 (d,
J= 14.2 HxQ 2800238232 (dd, J= 33.8, 7.1 Hz, 2H), 0.69 @dy/ub05029780z, 1H).
Exanpl e 20: Corrpound no. 181 was synthesi zed using known net hods and t hose

descri aboye. ' H NWR (400 MHz, DVMSO-d6) 8 10.03 (br s, lH), 7.21 (dd, J
85%19%2— 7.08 (d, J = 2.3 Hz, 1H), 6.85 (d, J = 8.5 Hz, 1H),
4 52 ( sCordpdund Bo. 423 V(amSyIE]&QS}ze@uﬂﬁg krmwnmthodg anyd thosp desqribed a@vgg (m 2|_|) 2 44

iy EEME Bk ey O ith eyt s eyt TG 10 (5
mi sxt/)ws %@@l H@)d605(dlg=kﬂ9)m rm)tl haglg, 2ny 3t4hme3lalps@m(mem)al(zmen, 1H)H5 NVR (400
Wy CBules, nmzsénﬂwd% G Yo gG. 4l 1 Sacacdip L5 Ay, 15 @) 5

304(n3H)2h-D_:,9(Igﬁ§ m lH) 2.57 (br s, 1H), 2.38 (m 1H), 2.26 (m 1H),
2.24 (s, "3H) (m 1.78 (m 2H), 1.55 (m 3H), 1.39 (m 3H).
Exanpl eE?@zf,lepound no 367 was synt hesi zed using known nethods and those

d b, 95 2H) ,
4ezgr '( b?&’rgﬁ&lgﬁ fo. 363Z l‘w"a&'%ﬂ(e@&@d W@hod§aﬂd @8se(d@kcribbl abRe. (m H) 2 00

2H),
(m 2H) H—M@WD&)@W&{%@;@S 95»221)0‘22%%‘5@%)’403(%@5—(72% H) 1. 48
2 I o3 196.2. B
s;nnt h|e_|?5| z%a%éés(EH)’knOVSanZh? oogs a% ?%sgl %zsgg?lrgﬁéad abcl)\?gzo’il(l—l- NI\;% (400
VHz, DNB@(:iﬁ,)zm,nm@a%n%ﬂtmng{m@{wd J=8.9, 4.9 Hz, 1H), 7.06 (td,

J—902 . 1H), 6.92 (dd, J= 8.3, 2.7 Hz, 1H), 4.27 (br s, 2H), 4.08
(m 4m;’¥éﬁaﬁ'm 1H), 3.55 (br s, 2H), 3.06 (m 2H), 2.30 (m 2H), 2.20
(s, 3H)Comp&iadqm372K)as sintBBizedrpsignowh ngthqdsendiHpse degeribed hoveJ= 7.1 Hz,

?E'Z)'seEé%g”%'ﬁ%i@@&%%w&ﬁw%@“ﬁﬁy%k%é@ﬁééfe?g“%%%lﬁ?ﬁw?‘iﬁt 5705
(d, J= 8ol e, 1 6.97 (27 £8.3, 37 ¥z, 2HJ;2,27 (BrH) 2HH ADB (fnS4HL B)74 (s, OB), 655 2H)

ﬁz ,962(H)m(br 2)%*3 160 (I@(Zﬂéir% i fm, @ﬁ)(#"n&fﬁy %Ogén@)nlsﬁﬁz& f@s gé&“ 37%1 2.

(M 1H) 123 B8=0Muz3H). 1.77 (m 2H), 1.13 (m 2H).
Example 24:
Compound no. 422 was synthesized using known methods and those described above.
"H-NMR (400 MHz, DMSO-ds)  10.61 (br s, 1H), 7.93 (d, /= 8.1 Hz, 1H), 7.02 (d, /= 8.2 Hz,
1H), 6.96 (s, 1H), 4.06 (s, 2H), 3.96 (m, 3H), 3.59 (s, 3H), 3.51 (m, 2I1), 3.11 (m, 2H), 3.00 (t,
= 6.0 Hz, 2H), 2.83 (br s, 2H), 2.47 (m, 1H), 2.28 (s, 3H), 2.18 (s, 3H), 2.11 (m, 1H), 1.88 (m,
2H), 1.77 (m, 2H), 1.13 (m, 2H).
Example 25:
Compound no. 92 was synthesized using known methods and those described above.
'H-NMR (400 MHz, DMSO-de) 8 10.97 (br s, 1H), 7.93 (d, J= 8.1 Hz, 1H), 7.02 (d, J= 8.2 Hz,
1H), 6.95 (s, 1H), 4.13 (m, 2H), 4.06 (m, 4H), 3.45 (m, 3H), 3.12 (m, 2H), 2.83 (br s, 2H), 2.43
(m, 2H), 2.28 (s, 3H), 2.19 (s, 3H), 2.17 (m, 2H), 1.82 (m, 2H), 1.64 (m, 2H), 1.20 (t, J="7.1 Hz,
3H).
Example 26:
Compound no. 412 was synthesized using known methods and those described above.
'H NMR (400 MHz, DMSO-dg) 6 11.06 (s, 1H), 8.05 (q, J= 4.6 Hz, 1H), 7.06 (dt, J=12.9, 4.5
Hz, 1H), 6.94 (dd, J= 8.3, 2.6 Hz, 1H), 4.13-4.09 (m, 4H), 4.05 (q, J= 7.1 Hz, 2H), 3.50-3.39
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Exanpl e 25: Conpound no. 92 was synthesized using known nethods and those
descri bed above. 'H- NMR (400 WHz, DVBO- d6) S 10.97 (br s, 1H), 7.93 (d, J=
8.1 Hz, IW,2006/2285¢d, J= 8.2 Hz, 1H), 6.95 (s, 1H), 4. PET(US]ZOOZH)SWSOL 06 (m
4H) 3.45 (m 3H), 3.12 (m 2H), 2.83 (br s, 2H), 2.43 (m 2H), 2.28 (s,

AN R R Do e L

et hods]=anﬂ6ﬂszé),deg(ﬂ,tfbeld SeBVED, 167 NVR(.0D, ML IVBOHGIHS 11, 06 (S,
1H), 8.05 (g J=14.6 M, 1H), 7.06 (dt, J=12.9, 4.5 Hz, 1H, 6.94 (dd, J=
8.3 2%‘—4&%—%—0, 4.13-4.09 (m 4H), 4.05 (q, J= 7.1 Hz, 2H), 3.50-3.39 -
109 WO 2e0h0 33352 wRCH/ntISaaHIsBXABON n{efodSiid, th@se B8scfied abovd. 1. 4 Hz, 2H),

2 83 = 13. =

ook B a0 e s 8 1306 v B e 3D i ey 6 S T
3H) . B@{)pizes s 2nﬁ;ompunyi nm B 1HRS. ssmtsme;sa @ (hn, WE)NG.5R idwh= rmmms and
t hose descri bed above %}% ) 3(?
3H), 1.%8,3d (g Hg3 7 LfszHbﬁ)OS (i’%nwrzﬁz gwﬁ) 2 z(s’dgﬂ(% iﬂ(%J %32%4(

12. 3 Hzy ﬂ,@(lgﬁig (@38@171)5;1}3}05 (m 2H), 3.52 (d, J = 11.6 Hz, 3 .73
(m 1H), q, J= 7.1 Hz, 2H), 4.26 (s, 2H), 6.90 (dd, J=
8. 3, ZMH) 7 00 (m 2H) 10. 38 (br s, 1H). Exanple 28: Conpound no.

‘?Z Ogmm&ﬂé%g%%g W %ﬂ éﬁﬁga\’f}sﬁglﬁt&%smél'i@s Eﬁ@ﬁ@se@%@%@bove 1H NNR

2H) 1.! (40QIMHZ zf:lzs@NOd 125 & /1178 Haz 359%)1 662q<281 % {33, 4J5 Hzaﬁiﬂ)zl 9§ 7 $
e (O(gjzkg)tz Py fg@ﬁzfﬁ"% fa 124%3 i o1 081 (=145 9&1213)85@(23@ iy
4.11 (s, 61{9 3.08 (&dz/ = 2Hp Hz 21K 3(% (dg, 7423, 3, ]-%5 HZ,H)H) 65@'@ (Jm-— 13B)Hz, Bdanpl e
above. TE RNETL 400 ke 7 f:é%é%@s%ﬁﬁf’dg?' T
198(SExﬁ!629210(d J = 113HZ 2.28 (dt, J—199 7.2 Hz, 2H),
az,87 ( brorg}’)cgl?d ela 921 Juas f%ntbesg?& ’u%lﬁ Igno\ujngi}eﬂé%ds alz%_‘shose eacjlb(s@ibchg 28 6( Lz J ZH)12' ’
4.27 ( diry MRl 2108 Neidz, GDHCN) 6.0936 (£, 0V= Bz, BXRmBb €m34E), CORYiQ 2HY, k) (d5A=vas
synthes! zed USing KR T55n09%,208), bR9%8 J535 %' B%E Y65 (g, 7= 11215,

2H), 3.38 (t, J = 12.2 Hz, 1H), 3.52 (d, J = 11.9 Hz, 2H), 3.87 (s, 2H), 4.02 (t, J = 6.6 Hz, 2H),

427 (d,J=12.8 Hz, 2H), 6.97 (m, 3H).

Example 30:

Compound no. 54 was synthesized using known methods and those described above.

'H NMR (400 MHz, CD5CN) 6 1.24 (d, J= 6.2 Hz, 6H), 1.65 (dq, J = 12.3, 4.5 Hz, 2H), 1.99 (s,

2H), 2.09 (d, J = 11.9 Hz, 2H), 2.25 (td, J = 14.2, 3.7 Hz, 2H), 2.81 (t, J = 11.4 Hz, 2H), 2.93 (s,

6H), 3.09 (q, /= 11.3 Hz, 2H), 3.39 (m, 1H), 3.52 (d, /= 12.3 Hz, 2H), 3.87 (s, 2H), 4.26 (d, J =

12.8 Hz, 2H), , 4.86 (heptet, J = 6.2 Hz, 1H), 6.98 (m, 3H).

Example 31:

Compound no. 208 was synthesized using known methods and those described above.

'H NMR (400 MHz, CD;CN) 6 1.67 (dq, J = 12.2, 4.2 Hz, 2H), 2.15 (m, 4H), 2.27 (t, J = 14.2

Hz, 2H), 2.87 (br s, 2H), 2.92 (s, 6H), 3.09 (q, J = 11.3 Hz, 2H), 3.39 (t, /= 12.0 Hz, 1H), 3.52

(4, J=12.0 Hz, 2H), 3.82 (m, 6H), 3.87 (s, 2H), 4.25 (d, /= 11.2 Hz, 2H), 5.19 (s, 1H), 6.96 (m,

3H).

Example 32:

Compound no. 120 was synthesized using known methods and those described above.
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1H NMR (400 MHz, CDBCN) 8 1.24 (d, J= 6.2 Hz, 6H), 1.65 (dg, J= 12.3, 4.5
Hz, 2H), 1.99 (s, 2H), 2.09 (d, J = 11.9 Hz, 2H), 2.25 (td, J = 14.2, 3.7
Hz, 2H), Woalgizssd = 11.4 Hz, 2H), 2.93 (s, 6H), 3.09PCWUSIersDH1780 Hz,
2H), 3.39 (m 1H), 3.52 (d, J= 12.3 Hz, 2H), 3.87 (s, 2H), 4.26 (d, J=
12.8 Hzlg AR (400 MB0, éb?@lr)eé 1.69 WP & 1'122 4bH)z, 2809814 , 43h) 2 2Rl B1:

Conmpound no. 208 was nt hiesi zed u5| ng known nethods and 't hose descri bed

above gy NH)RZ@Z@QI » 283366399 B J (dd;3 Hz,2H3.39 (t4/ 2 139 HRp ), 35215 (m
2. 27 2 6 , J=
?d 32 OJH% gh??ts?sz & 65670”3) %z(% ﬁﬁj 485 (& 5 (§y= 121')3 H%, 226’1%1_590(%@)’ 8%6 @%,3( a

11 3 Hz,

(m 6H)3H)3 87 (s, 2H), 4.25 (d, J = 11. 2 Hz, 2H), 5.19 (s, 1H), 6.96 (m
3H). Exg §; Compound no. 120 was synt hesi zed usi nhg known net hods and
t hose d Hi’—%ed above. - 110 WD 2006/023852 PCT/ US2005/029780 1H NWR

(400 MHZomEEB@Np. 58 Wassim(hesizedising Rn@yn heBoddzand Zhdse d@cbed(@mpvedH) , 2. 27 (t,

300 (1 10 Crigy §165C, 4= 555 2o, oy S A ds 67"

(s, 2H Hz4z}2)52(26 (t, J= 1411 BizHaT), 28 (brk.21D, 1.92 (s1681), 381998, 1=m11 33H), 2HEX4p! e 33:

Conpoun t se_de bed
cbove. " Ribk A FRbSE Eohrg St RS 3G izt 1563 o2 543§n Phligg (s,
2H), 2. 123(91Hz31}13 , 488 &, JHZJ9}?2HIH)392$m(3H)J = 14.1 Hz, 2.87 (brs, 2H),
2.92 (s, 6H) 9 (q, J = 11.3 Hz, 2H), 3.40 (t,J=119Hz, 1H), 3.52
(d, J—,Ez;@_&é_ 3.87 (s, 2H), 4.27 (m 3H), 4.34 (m 1H), 4.56 (t, J=
3.9 Hz, clidbourtt 1@83ﬁwas%ynt%es?zeﬁ'%smékﬂomﬁn&ﬁoc{s%d adke dds¥@¥RlaBod4: Conpound

no. 352 was synt hesi zed usi ng known net hods and t hose descri bed above. 1H

NVR (40&IMR(@93‘¢N¥ @D3§1®83](%qudf~— 123345 Hzg2H)p 1.85 ftg = 283 1z 3, 1.9%(sp. 3 Hz,
3H) 1. gg) (2512 (dzﬂgg%}ﬂzzzﬁﬁ 36@%2 Y4hiz3, 7¥EQZH)22%9£|“dZH)]29§‘fs,%H)3’r(78
12 1 Hz(q,lfH)l,lQH&Bil) %39(tJ£"121812HiH),231ﬁ1 (CiaJ ll(&Hz,zaiﬁ)ﬂWstZI(IbAZSs(br 2H)

4. 65 (d = Exanpl e 35: Conpound no. 127 was
synt he5| zZiLQ usi g krlzgf_\/\%zrre ho%é@ingw hose descri bed above. 1H NVR (400 MHz,

CD3CN) dmpig36.qd, J = 12.3, 4.4 Hz, 1.99 (s, 2H), 2.11 (d, J = 12.3
;Z ’922|(_|) 2 len m 106, éﬁ_%as sgnt%esée Sm‘g} known methgds andH%hosg @sbn&d%@ox‘ebr s, 2H),
1H NMR (400 MHz, CD;CN) 6 1.68 (qd, J = 12.3, 4.4 Hz, 2H), 1.99 (s, 2H), 2.11 (d, J=12.3
Hz, 2H), 2.27 (m, 2H), 2.55 (td, J = 6.6, 2.7 Hz, 2H), 2.85 (br s, 2H), 2.92 (s, 6H), 3.08 (q, J =
11.1 Hz, 2H), 3.39 (t, J = 11.9 Hz, 1H), 3.51 (d, J = 12.4 Hz, 2H), 3.87 (s, 2H), 4.15 (t, /= 6.6
Hz, 2H), 4.26 (d, J = 13.2 Hz, 2H), 6.97 (m, 3H).

J=

Example 36:
Compound no. 264 was synthesized using known methods and those described above.

'H NMR (400 MHz, CDsCN) § 1.67 (qd, J = 12.3, 4.3 Hz, 2H), 1.99 (s, 2H), 2.11 (d, J = 10.6
Hz, 2H), 2.29 (t, J = 14.1 Hz, 2H), 2.87 (br s, 2H), 2.92 (s, 6H), 3.08 (q, J = 10.9 Hz, 2H), 3.34
(s, 3H), 3.40 (t, J= 6.6 Hz, 1H), 3.52 (d, J = 6.3 Hz, 2H), 3.57 (t, /= 4.6 Hz, 2H), 3.86 (s, 2H),
4.18 (dd4, J=5.1, 4.0 Hz, 2H), 4.26 (d, J = 12.7 Hz, 2H), 6.96 (m, 3H).

Example 37:

Compound no. 172 was synthesized using known methods and those described above.

'H NMR (400 MHz, CD;CN) & 1.71 (qd, J = 12.3, 4.4 Hz, 2H), 1.99 (s, 2H), 2.14 (d, J = 14.4
Hz, 2H), 2.22 (s, 3H), 2.35 (td, J = 14.2, 3.4 Hz, 2H), 2.89 (br s, 2H), 3.10 (q, /= 10.6 Hz, 2H),
3.41 (t, J= 11.4 Hz, 1H), 3.53 (d, J = 12.6 Hz, 2H), 4.06 (s, 2H), 4.28 (m, 2H), 4.35 (t, /=4.0
Hz, 1H), 4.57 (t, J = 4.0 Hz, 1H), 4.69 (t, /= 4.0 Hz, 1H), 7.01 (m, 2H), 8.14 (dd, J = 8.8, 4.9
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11.1 Hz, 2H), 3.39 (t, J= 11.9 Hz, 1H), 3.51 (d, J= 12.4 Hz, 2H), 3.87 (s,
2H), 4.15 (t, J=6.6 Hz, 2H), 4.26 (d, J= 13.2 Hz, 2H), 6.97 (m 3H).

Exanpl e mozﬁlmmmnd no. 264 was synthesi zed usi ng knowrCratshad®22ea t hose
descri bed above. 'H NWR (400 MHz, CD3CN) 6 1.67 (qd, J = 12.3, 4.3 Hz, 2H),

1.99 (wﬁg 2.11 (d, J = 10.6 Hz, 2H), 2.29 (t, J= 14.1 Hz, 2H), 2.87
(br s, 2,92 (s, 6H), 3.08 (g, J= 10.9 Hz, 2H), 3.34 (s, 3H), 3.40 (t,
J:g.kbaz@glejlssm 3.52 (d, J = 6.3 Hz, 2H), 3.57 (t, J = 4.6 1 2H), 3.86
B&m(’-&ngpi‘g q@%ﬁ(ﬁ%%@es%ed %own%et@ﬁ%%d& g%lse \égslcg\]ge%rl\) E%V\% met hogs ggm(j "
Lgose dﬁsmlrmggeob RiMyY €D;AN) NVR1 ()0 =NBiB, 4@[BBZC1&I)1),$8§(T7JI=(2]@HZJ3I‘B 1998, 4.4
J= 14, ?H)BZ 33 @ﬁ “éﬁ@%%’éﬁ(%&s 3]H)2?4%5 d, /7 %b%HZ’%%G lgé(brﬁg%m’g ggil(E?
= 11 4ghe 114 mﬁszmm?zbmlﬂmQw,,.fﬂlmrxzszﬂ)zmﬁ (4285 4002k}, 4. 35
7.01 (n%H)21L|§6 @Jf? %Ha 28, g9% (g, 7299, 2%%7fgdg$d(2?§§'zz BEfy %QF%E)%/ 029780

Hz, 1H)@ggRpoRl egp8: Conpound no. 102 was synthesized using known nethods
and those déscri bed above. 1H NWVR (400 MHz, CD3CN) S 1.71 (qd, J= 12.3, 4.4
Hz, 2H)Examp®3%t, 6 J= 2.4 Hz, 3H), 1.99 (s, 2H), 2.13 (d, J= 12.2 Hz, 2H

ilzg gZSCor%gund § ?g wels Qyntﬂesm@éu&%ﬁlo@rn'ﬂ%tho%kmmd %o&&ieﬁ&ibe& abote) . 3. 09 ( q’( s:J =

2H) ‘HSNMR(‘!@O MHHCDsﬂ?I\@@ (W (=) 2. 12 2443 szarél 561 9?9(5(21@ 233@'?0 1}217 Hz,
iﬂdz&z}ghﬁ{)ézﬁ 6 /52 6 H) 111 82 éééd(ﬁd 148; 75 1, 8, bt (Exangy,e 39:

Cowpoun éS|zed usi wn net hods and t hose described

above A HEXVERIY, 20 (M&, 2HIBAN(q, 5 110743H(zq2H), 3.48 (172 212 hHsrr ), 38)(d, 4= 99 (s,

x (tﬂ?S 5 552, ‘bo% éH?—u%%(i?) 68 ¥ 1%[’?32§Kﬁ Jzégg}%tmggé@ Wz 87 (bor

s, 2H),2.8H291H)7.09 (dd, 16.8%, EJzészmﬁ) 831340d,(t= 8.8, 49 M2, 1H)Hz, 1H), 3 53 (d, J =
12.3 Hz, 2H, 406 (s, 2H), 4.16 (t, J = 6.6 Hz, 2H), 4.28 (d, J = 12.6 tt,
21-1), . J =090, 2.6 H, 1H), 7.05 (dd, J= 8.6, 2.6 Hz, 1H), 8.13
(dd, J—C&nﬁounénS djzwaskbhthes@éalﬁﬁhgkﬁﬁm ahqais andithose de8@ibed sbepnt hesi zed usi ng

3273 i N0 S QNG 3 08y 2 A, AW ob e T e f RS Bugh 72 (4
2.10 (m, 2H), 2.31 (td, J = 14.0, 3.7 Hz, 2H), 2.91 (s, 6H), 2.96 (m, 2H), 3.36 (m, 2H), 3.57 (4, J
= 12.4 Hz, 2H), 3.63 (br s, 1H), 3.84 (s, 2H), 4.29 (t, J = 4.0 Hz, 1H), 4.37 (m, 3H), 4.58 (t,J =
3.9 Hz, 1H), 4.70 (t, J= 3.9 Hz, 1H), 6.96 (m, 3H).

Example 41:

Compound no. 200 was synthesized using known methods and those described above.

'H NMR (400 MHz, CD;CN) & 1.72 (d, J = 7.2 Hz, 2H), 1.85 (t, J = 2.4 Hz, 3H), 1.98 (m, 4H),
2.11 (m, 2H), 2.30 (td, J = 14.0, 3.6 Hz, 2H), 2.91 (s, 6H), 2.96 (br s, 2H), 3.08-3.72 (m, 5H),
3.84 (s, 2H), 4.37 (s, 2H), 4.67 (d, J = 16.6 Hz, 2H), 6.96 (m, 3H).

Example 42:

Compound no. 229 was synthesized using known methods and those described above.

'H NMR (400 MHz, CD3;CN) & 1.66 (br s, 2H), 1.84 (br s, 2H), 1.92 (br s, 2H), 1.98 (br s, 2H),
2.23 (m, 3H), 2.50 (dd, J = 6.4, 2.5 Hz, 2H), 2.84 (s, 6H), 2.93 (m, 2H), 3.08 (m, 2H), 3.50 (d, J
=10.9 Hz, 2H), 3.65 (br s, 1H), 3.77 (s, 2H), 4.11 (s, 2H), 4.30 (s, 2H), 6.90 (m, 3H).

Example 43:
Compound no. 165 was synthesized using known methods and those described above.
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2.10 (m 2H), 2.31 (td, J=14.0, 3.7 Hz, 2H), 2.91 (s, 6H), 2.96 (m 2H),
3.36 (m 2H), 3.57 (d, J = 12.4 Hz, 2H), 3.63 (br s, 1H, 3.84 (s, 2H),
4.29 (t, Wwo2xodn2bss2 1H), 4.37 (m 3H), 4.58 (t, J 3.9 PFer/ukk)os02730 (t, J=
3.9 Hz, 1H), 6.96 (m 3H). Exanple 41: Conpound no. 200 was synthesi zed

i k inD ' Y 6
1750 o FPSGEL0 RS SRUSO4G30. PERCDE R R L i AN SARE I HEETY
2H), 2.130), (66 (q,J=2.4 Bz0H)37.60 tdd, J 219)4, 1.7 1] 1K}% 7.4810d, J2= 36 Y(DHHz.d H)IH}S
3.08-3. 72 . 37_6Sh 112 = Hz, 2H),
6.96 ( rﬁd"él(_:i)rns %ﬁ%l%"ﬁélé @%ﬁ‘?ﬁﬁ%@o?‘@&%@”ﬁsﬁ’? 'gélgle’e U%?% ’ nownH)
met hodsllahHz{3H)sE85as 6rAHe2 28R A% ¢m, JH), BIVIR(d, 4601 27, 28D3CH) (d6J £.166 HAr s,

2H), 1. 2 . b ) 1.98 (br s, 2H), 2.23 3H), 2.50
(521, Jj‘%z i%%és%? %H?Hbﬁ&%%?-f@?’ ) 93( (in SZH) H) 3.08 (i n,( m2H) H) 3.50

(d, J Exabhl®44dz, 2H), 3.65 (br s, 1H), 3.77 (s, 2H), 4.11 (s, 2H), 4.30
s, 2 6. 90 3H). Ex le 43: Co 165 t hesi zed i
Knoun NERRBEBA DS SHRSERY bk BiSOPehods ST IoS0e] U5 3802
PCT/ US2Q@§4\@€§168@4H& MR A A Mz HYDVB )= a8 B2, 731)(B18 V=408 (d, J=
8.4 Hz, 1H), .74(%, J=1.3 Hz, _1H) 7.6‘5“H;ﬁ J= 2.6 Hz 1I-8, 7,60 (dd,
J= 8. 4, 1H), 7.1pis, 1HH).394d4b- (43 Hzg U5 538-509gmy ), 4115-4.19 (g 4. 4.0614, j=5 iy |
1H), 4. : . L= . Py 3 3E) ., 3.19
(@ 3= 1,555, éﬁﬂ@g?qg’,ﬂzﬁg? 2. %-F%&bf%ﬁ%%g%??’d (AT
Hz, 2H)2.01 (86 dl.936, 13.16.98z, 21,187 (4, 557 2 Hyy 31 3455 @L 2D(420 6 7. 1 H,
3H). Exampje;d4: Conpound no. 406 was synthesized using known nmethods and
t hose de'scrzf%ed above. 1H NMR (400 MHz, DWsO-d6) 5 9.62 (s, 1H), 8.03 (d,

J= 8.3 Egampl¢Hs: 7.18 (d, J= 8.4 Hz, 1H), 7.10 (s, 1H), 6.39 (d, J= 10.3
Hz, 1 5.78-5. 6 . - 61l Fined ThZ. 1 Hz, 2H),
AR GepoHnd oy I%gé”@f é%ef‘z%i&%g%&?&mé%@? g‘ﬂ%(dbe%&lsb? 1 %VZ 2. 21 ( s,H) 3H) |
i . ég- 12%5}gmmx4200mﬂi,1)21\gsc()(da) 8 30;4()%& 8, 1D, 83321I—()I(51X J%.Sfi’l?HﬁdH)JﬁZW(nQ 4[-]1,5.33“—!)1,58

. -1. , . , = (S} . (0) was
synt hesi‘%’elé{r?u%‘i’f&%“’lg’ﬁ%v%l%éﬁ’Hg]a’sz'%néi’tlimgeggd& ?‘&?’l}eﬁ (g‘b% m-#&f’%?ﬁ)’( 400

Mz, %@@Hﬁ,i@t&(&%lﬁﬁﬁﬁ&(m,lm),1.&6%31,51‘11} J=8.2 Hz, 1H), 7.27 (m 4H),
5.34 (m , 3.40 (m 3H), 3.13 (m 1H), 2.97 (m 2H), 2.65 (m 1H), 2.57
(br s, Examplod®) (m 2H), 1.97 (m 2H), 1.88 (s, 3H), 1.65 (m 4H), 1.46

(m SH Compound no. 182 was synthesized using known methods and those described above.
'H-NMR (400 MHz, DMSO-dg) 8 10.43 (br s, 1H), 8.31 (d, J = 8.2 Hz, 1H), 7.28 (m, 4H), 5.34
(m, 1H), 3.96 (br m, 2H), 3.59 (s, 3H), 3.50 (m, 2H), 3.07 (m, 4H), 2.72 (m, 4H), 2.28 (m, 1H),
2.08 (m, 1H), 1.88 (s, 3H), 1.85 (m, 2H), 1.66 (m, 3H), 1.12 (m, 2H).
Example 47:
Compound no. 358 was synthesized using known methods and those described above.
"H NMR (400 MHz, DMSO-dg) & 10.65 (s, 1H), 8.30 (d, /= 8.1 Hz, 1H), 7.34-7.31 (m, 1H),
7.27 (dt, J=10.1, 3.7 Hz, 1H), 7.22 (d, J= 7.3 Hz, 1H), 7.17 (d, J= 7.3 Hz, 1H), 5.33 (¢, /= 7.8
Hz, 1H), 4.26 (m, 2H), 4.08 (q, J = 7.0 Hz, 2H), 3.77-3.70 (m, 1H), 3.52 (t, /= 13.0 Hz, 2H),
3.06 (q, J=11.5 Hz, 1H), 2.97 (q, /= 11.8 Hz, 1H), 2.61 (dd, /= 13.2, 8.0 Hz, 1H), 2.54-2.47
(m, 1H), 2.15-2.04 (m, 3H), 1.91-1.81 (m, 7H), 1.71-1.66 (m, SH), 1.22 (t, J="7.1 Hz, 3H).
Example 48:
Compound no. 191 was synthesized using known methods and those described above.
'"H NMR (free base, 400 MHz, DMSO-dg) 6 10.34 (s, 1H), 7.43 (d, J=7.3 Hz, 1H), 7.18 (dt,J=
10.6, 3.8 Hz, 1H), 6.94 (dt, /= 10.4, 3.8 Hz, 1H), 6.84 (d, /= 7.6 Hz, 1H), 4.03 (g, /J=7.1 Hz,
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Exanpl e 46: Conpound no. 182 was synthesized using known nethods and those
descri bed above. 1H NMR (400 MHz, DMSO-d6) 6 10.43 (br s, 1H), 8.31 (d, J=
8.2 Hz, IWwP200/@285em 4H), 5.34 (m 1H), 3.96 (br m 2BCT/B2&8/089%80 3H) ,
?.SOSI(_Dm 2H) , ZO?(m 4H), 2.72 (m 4H), 2.28 (m 1H, 2.08 (m 1H), 1.88
S ( Cpimpound no.
358 \/\/as41{s)§1/%1§%é23|g]éedﬁﬁ)§i2%9?§2 27%@?16%“ ?%d%gh%g(%ggwggéégggve 1H NWR
(400 MHz64-DEBQ@adH)), 6.43-0.368%m( 3D, 188 (. 8=30 M 3H)= 8.1 Hz, 1H), 7.34-7.31 (m
1H), 7,27 (dfy J= 10.1, 3.7 Hz, 1H), 7.22 (d, J= 7.3 Hz, 1H), 7.17 (d, J=
7.3 Hz, 33 (q, J= 7.8 Hz, 1H), 4.26 (m 2H), 4.08 (g, J= 7.0 Hz,
2H) 3. G(an@)uﬁﬂ)n() M99 k) syriBhesized ms;lng]lmom:ﬂ&thdzls atkHhose dSSOD@e(( ghovg= 11.5 Hz,

-2. 47

(1 5 WM B dob Sy Bhasghad b0 %8 6. 1m0, P B9 4 iDmasteR 2,47

Jm;tz é +i7(). gBJt%th, 1&1&)@@94 gbﬂﬁ7 1@mn>m;m33&® J 492 HuasH s 118 itas2He d. Oﬁﬁq,dgr known
ods an ose escril be

1o, Ba- (65 Mg 3543 %m. 57 2N - Ak A (RO P Res 5 Sy Bl YA MR ),

6. 94 (dfﬁzissm 6)318 7= 7hH)z, 36084 (d, J= 7.6 Hz, 1H), 4.03 (q, J‘ 7. 1

Hz, - 113 WO 2006/ 023852 PCT/U82005/029780 4H) , 2.94-2. 88 (m 2H), 2.79

(s, 2HExampld® 66 (m 2H), 2.58-2.51 (m 1H), 1.82-1.75 (m 4H),
1.64-1. é@m&ﬂnd%@ﬂﬁwa@%yr&hér’%ed Wing2own Inckfbdé bnd thosededcrivéd abbvg.. Exanpl e 49:

Conpound no. 199 was synthesi zed usi ng known net hods and those descri bed
above. @mnpmd(w(as prepabd yeng wdertive pminpfyscsoggiions degeripgd ‘%OVGM)‘ M’Rfﬁ ¢d, J=

7.4 H z J z,1
’ 8a (dbaJsL;Mog%dM% d3)6r03]5QE51H)37§6{dZJ 37'?0% QH?47 ﬁst%dtf 11)6(’@3*521{ 92')2 o
(m  3H)1HR683 (dif.] =1&483.8 Her H)264$5 (d1J9ﬂ77-61Ha31 n‘}023,(¢1)J 7. 782, 2H.00 4 hm. 5 H)

1.62-1. ?ﬁ)e%b 2‘92)) QrHjL% 5%%52%@,&%2% 3 ¢ sEXARTY q @0;. 7%@1‘)‘&%3‘30 318

was syn SiZed ’Known t hose descrl bed Conpound
\(/v?? prepg9€xd 2}12;018g8 (teﬂﬁdtl|Hae3H)ﬁ1rOdt0 Y @hldi t i ons descri bed above. 1H NWR

ree as l MHz, DMSO-d6) 5 10.35 (s, 1H), 7.46 (d, J= 7.4 Hz, 1H),
7.18 (dMPiiib.es, 3.8 Hz, 1H), 6.94 (dt, J= 10.4, 3.8 Hz, 1H), 6.85 (d.
J= 7.6 EBmpdutnodl@2vdsGyntesizéd sihfzknoRi)metBods And thpse @bfribe@alBRe2. 77 (m 4H),

7 55 2 T v Byt B i o ek Ty g o B 2
7.42 (m, 1H), 6.17-6.15 (m, 1H), 5.97-5.95 (m, 1H), 2.95-2.76 (m, 4H), 2.55 (s, 2H), 2.36-2.28
(m, 1H), 2.09-1.99 (m, 6H), 1.87-1.81 (m, 1H), 1.45 (d, J = 3.9 Hz, 2H), 1.34-1.20 (m, 2H),
0.55-0.51 (m, 1H)

Example 52:

Compound no. 186 was synthesized using known methods and those described above.

'H NMR (400 MHz, DMSO-dg) 8 9.44 (br s, 1H), 7.07-6.95 (m, 2H), 6.85-6.82 (m, 1H), (tt, J=
28.8, 18.1 Hz, 1H), 4.51 (s, 2H), 4.40-4.31 (m, 4H), 3.74 (q, J = 5.5 Hz, 1H), 3.59-3.40 (m, 4H),
2.98 (q, J = 10.8 Hz, 2H), 2.07-1.93 (m, 8H),1.68 (d, /= 5.5 Hz, 4H).

Example 53:

Compound no. 275 was synthesized using known methods and those described above.

'H NMR (400 MHz, DMSO-dg) 6 9.25 (br s, 1H), 7.32 (d, J=2.6 Hz, 1H), 7.16 (dd, J=8.7,2.5
Hz, 1H), 6.82 (d, /= 8.7 Hz, 1H), 4.11 (t, J= 5.1 Hz, 2H), 3.38-3.34 (m, 2H), 3.25-3.13 (m,
3H), 2.31-2.23 (m, 2H), 2.08-2.04 (m, 4H), 1.85 (d, J=13.7 Hz, 4H), 1.63 (d, J = 12.6 Hz, 1H),
1.49-1.39 (m, 2H), 1.34-1.29 (m, 2H), 1.21 (m, 1H)

Example 54:
Compound no. 258 was synthesized using known methods and those described above.
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Compound no. 104 was synt hesi zed usi ng known net hods and those descri bed
above. 1H NWR (free base, 400 Mz, DMSO-d6) 6 7.74-7.68 (m 2H), 7.61 (d,
J= 7.6 HzawoDbl6/0238546- 7.42 (m 1H), 6.17-6.15 (m 1H), BCIS2008H29¢780 1H),
2.95-2.76 (m 4H), 2.55 (s, 2H), 2.36-2.28 (m 1H), 2.09-1.99 (m 6H),

1.87-1. 2 mp- 0. 51
T i A iyt s
4

and t hc¥®, m@sms&ﬁ%ﬁéb@@-z EHHNED) @maw 3B 0698 en.dHal 9hd, £= 1H) |
7 07 6. 5- w0l 4.51 (s,
o 1?137 1&”‘ fﬁ*i) 79@? 1% 3%2? 13&8‘)155 (2 3H§-1 472§3§g %)hlotﬁn%?ﬁé 2 93(3S

(qJ]]H)SHz 207193(m8|—|)168(d J= 5.5 Hz, 4H). Exanple 53:
Cowpoqu ﬂ 575 mas synt hesi zed usi ng known net hods and t hose descri bed
above. “400 MHz, DVsO-d6) 5 9.25 (br s, 1H), 7.32 (d, J= 2.6 Hz,
1H), 7.d&mfcdeld nd 158 whs sihtBesizbirysigBnow nBhods anditho®. desdribed didye. 4. 11 (t, J=

> 08 3 BENMR Ctiirt eSS £ T 70eg B gn iy 6 fag 0 oL s 6
115,180 4 £ s ipautos i 2 Ere Sty o
V\D 200631 b%%é@sémp@ﬂé 283 665080 %@%14 ﬁﬂﬁfﬂ v? zd%q%iwﬂﬁ%’é@eﬁj gi)%‘e’so (s,

é?{ig) ﬁ|3§£d 12, 57H§01‘H7§ ﬂﬁs(m(rﬁhi)ﬁ),mmo@(ﬁmqm 2H), 3.65-3.35 (m
6 40-2.30 (m 3H), 2.07-1.98 (m 1H), 1.92 (d, J=

147HZEA&’EI:®L_61 79(d J— 14.3 Hz, 1H), 1.68-1.51 (m 3H), 1.47-1.38 (m_
1. 845 %0&1%9 88 welshsyntkesBEPLSn w@ﬁ@ﬁu&ednmosé&&ﬂma&wet hesi zed using
knovvn matrﬁ S an t hose” descri bed above. 400 de) 6 9.41

(br s, THNMR7(402 M0 DNIHP-dpH) 9-3%(b85-16D 800 ﬁ?Z m2 496 §%6(8§ (m, %631% 47 (d
J = 12. 16 %(15,11'}% 1430 3o éoafl),%%:% @J—’LHM H3: 2%6 338313 7f1 (ﬁh ﬂﬁj) 3 6%3%@ (ﬁIQ:sH)] 3 931 Hz,

(d, J=
2H) 1. 614J€d101h 28),2.(Hz1.85 @is)SH),11. BBL. Q%I(md‘&I);LIZO%(QrIi 6164)12 611)46 1 23 (m
4H), 1. 27(m 1H). Exanpl e 56: Conpound no. 288 was synthesized using
known nd those descri bed above. 1H NWR (400 MHz, DWVSO-d6) 5 9. 33

(br s, Cbhpouhd®B-B.19%s(spmth&ided uGnBknoGm8ietl aﬂ.d-bhoseﬁie@ahbe@ agwve(m 1H), 4.50
(25 ’952H) i1 oo dod iz, DvsB-dis 7.88 Bor s 3E537 -6 55 () 2xht B 85358 (3 1)t 5085, 31 -

1H), 4.51 (s, 2H), 4.25 (s, 2H), 3.81-3.71 (m, 5H), 3.58 (d, /= 12.1 Hz, 2H) , 2.98-2.93 (m, 2H),

2.13-1.94 (m, 10H), 1.65 (d, J=7.4 Hz, 4H).

Example 58:

Compound no. 156 was synthesized using known methods and those described above.

'H NMR (400 MHz, DMSO-dg) 6 9.56 (br s, 1H), 7.06-6.95 (m, 2H), 6.86-6.80 (m, 1H), 4.51 (s,

2H), 4.26 (s, 2H), 3.57-3.44 (m, 6H), 2.97 (q, /= 11.1 Hz, 2H), 2.08-2.02 (m, 4H), 1.94 (d, /=

13.5 Hz, 4H), 1.70-1.65 (m, 4H).

Example 59:

Compound no. 181 was synthesized using known methods and those described above.

'H NMR (400 MHz, DMSO0-dg) 6 10.06 (br s, 1H), 7.21 (dd, J = 8.5, 2.2 Hz, 1H), 7.08 (d, /=

2.2 Hz, 1H), 6.85 (d, J= 8.5 Hz, 1H), 4.52 (s, 2H), 3.47-3.21 (m, 3H), 3.10-2.94 (m, 2H), 2.66-

2.40 (m, 3H), 2.27 (s, 1H), 1.96-1.83 (m, 4H), 1.56-1.53 (m, 3H), 1.42-1.33 (m, 3H).

Example 60:

Compound no. 178 was synthesized using known methods and those described above.

'H NMR (400 MHz, DMSO-dg) 6 9.42 (br s, 1H), 7.30 (d, J = 2.6 Hz, 1H), 7.18-7.16 (m, 1H),

6.84-6.81 (m, 1H), 4.14-3.99 (m, 2H), 3.46 (d, J = 12.1 Hz, 4H), 3.36-3.31 (m, 2H), 3.20-3.11
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(q, J= 11.0 Hz, 2H), 2.07-1.85 (m 8H), 1.74-1.58 (m 4H), 1.08 (d, J= 6.6
Hz, 6H). Exanple 57: Conpound no. 211 was synthesi zed usi ng known net hods
and t hosewdesawvi2bssd above. 1H NVR (400 MHz, DMSO d6) 5 PCOAISEEms/03978dH) ,
706695(m2H) 6.85-6.80 (m 1H), 5.18 (s, 1H), 4.51 (s, 2H), 4.25 (s,
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59: Co 81 wa nt i zed u3| known net hod dth
descri g@%’qﬁgoﬁ‘@”&%ﬁﬁﬁ%&%ﬁ E/ﬁi mpeyidEmEP S 10. 06 (b? : aQH), 3531 (dd, J=

8.5, 2. 1Bus 7L6ﬂs(d J=[ G2 IHEMSlH)_CMﬁ 85 (d, cdd BLBMBIZz| LaME,| 4.52
(s, 2H) l\'ﬂo47 Bul| (RF 3H), 3| 1.2 9Bugm RF),| 2.66F No-4D Py BHRT 2.27 (s,
1H), 1.9621. B38| 468, [1.56- 1. &3 [ mee.8H) 2.2 42- 1. 3B ¢im | 3804 Exatplle 60:
Conpound r0. | 13® wast.synt-hesi gegs usiagsknaes net hods_end| t44dge| dezicr|i bed
above. JNVR 37800 Mg [DVSO- (167 5| 9748 [ bross,| 1H), | 7980] (4d0.3JF 2166 |Hz,
1H), 7. I[85/ [teobm | 1282 | 6. 84[6481| (wsy21H) 2.14.|14- 3. P9 m =akH, | .26 |(d, J=
12.1 Hz[ %Ay Fe36t 2.3 (m 2[) 49 3] 2063. [12.08 |115 |NBL20D6GHER3BER29
PCT/ US2005/ OP%689 | (1os 9H) . 2[ 280 2| Zobn| 2H),| 2. 07} 2900| (ase.24H)2.311./88 (d,
J= 14. 4|V PHBa3 1] /16l 64 (n_ BH)| sebzahpler G1: Physecal 48Bar pcies istics
of Conpourds| afeEOTMYbAE (| andsiT) 3Addi [Togal| conppugds| haybnp 1.9
struct ureso SToRB4I T Tablle 1 wer g3 Synighes| zesk Usi ng Kneswn| ssebhpdssand those
descri bedyabpvgp Tablgs 2. Physieal | Gagparte#d stics pfedoposnds 236 Table 1
Cnd LCN?_'H.%AV? Zo7g 1OVl LICVS Ciii 54 sl 2M0.| Pl us| RboNpb.46Phus 1 No. Pl us
RT 2 32713 2 $535[ 4865 4| 2. 29[ 96 4PBod 22| Tho7 3 309 [ 138 Peesdds| 2.7 26 91
447.2 2723 3697 199 47 47258 2. K§s97 S5 |3 2. 16 10b BUBsZ V.3 48 451.2
2.1 93 5A455123589 [0, 490 2 2. 34549 %AR42[ 2298 94 441 R32] 2Be4 | 2.09 |

16 508.5 2.2 60 418.3 2.22 104 308.2 2.08

17 458.4 2.35 61 400.5 1.89 105 463.4 145

18 286 2.13 62 428.2 2.12 106 516.5 2.61

19 378.2 1.94 63 476.4 2.63 107 377.4 2.29

20 336.4 2.23 65 448.2 1.77 108 473.4 2.35

21 484.2 2.2 66 550.4 2.6 109 384.3 1.72

22 459.4 2.04 67 472.3 2.06 110 297.5 1.7

23 297.4 1.26 68 395 2.6 111 315.3 1.65

24 524.5 2.44 69 5125 2.41 112 544.5 2.3

25 496.5 2.35 70 387.2 2.02 113 390.2 1.76

26 448.5 2.18 71 414.2 1.98 114 448.4 2.37

27 359.2 2.09 72 3255 1.94 115 516.5 2.51

28 502.2 2.15 73 510.3 2.4 116 397.3 2.59

29 367.2 2.31 74 428.2 2.19 117 520.5 2.33

30 462.4 2.53 75 347 1.57 118 353.4 2.62

31 372.2 1.83 76 460.5 2.1 120 475.2 2.05

32 477.2 2.2 77 484.2 2.3 122 492.5 2.53

33 476.5 2.29 78 476 2.34 123 415.2 2.29

35 357.2 1.99 79 418.3 2.24 124 443 2.33

36 428.2 2.08 80 532.5 2.33 125 528.3 2.6

37 307.2 1.01 81 410.3 2.27 126 462.4 2.23

38 464.2 2.1 82 460.5 2.12 127 457.4 2.19

39 433.2 2.14 83 526.6 2.09 128 452.2 2.06

40 546.4 2.53 84 480.2 2.28 129 404.5 2.09

41 496.4 2.28 85 331.3 1.98 130 501.3 2.21

42 389.2 2.22 87 498.5 2.29 131 373.2 2.31

43 411.4 2.31 88 483.3 2.15 132 404.4 1.76

44 496.5 2.31 89 547.4 2.49 133 429 2.39
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156 375 1.92 207 316.2 2.45
157 319.2 2 208 406.4 2.29
158 339.3 1.92 209 475.2 2.04
159 341.3 2.96 210 345.2 1.94
160 417.5 2.35 211 419.4 2.12
161 353.3 2.25 212 431.4 1.96
162 532.5 2.33 213 351.2 2.11
163 343 2.03 214 456.5 2.38
164 344 2.56 215 491.2 2.25
165 468.2 1.16 216 532.5 2.33
166 500.5 2.78 217 410.2 2.26
167 446.4 2.12 218 351.2 2.11
168 436.2 1.84 219 388.2 2.04
169 495.4 2.27 220 462.4 2.54
170 480.3 2.93 221 504.4 2.14
171 339.3 1.92 222 5104 2.35
172 422.2 2 223 461.4 2.24
173 420.2 2.07 224 317 1.8
174 456.5 24 225 470.5 243
175 302.3 2.16 226 373 2.23
176 393.2 242 227 389.2 2.28
177 540.4 2 228 403.2 1.93
178 322.4 2.17 229 446.2 2.21
179 470.5 2.51 230 483.4 2.3
180 351.3 2.22 232 375 2.08
181 318 2.38 233 552.5 2.25
182 400.2 1.86 234 463.2 1.49
183 313 1.46 235 432.5 2.24
184 341.2 1.87 236 399.2 2.03
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6 2. 3787 4382 |22l 106
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273 403.4 217
275 383 247
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278 411.2 212
279 442.5 2.08
280 341.2 1.85
281 4724 2.44
282 446.4 2.24
283 403.5 2.21
284 434.5 2.05
285 383.2 2.53
286 417.5 2.36
287 474.3 2.58
288 336.4 217




42 389.2 2.22 87 498.5 2.29 131 373.2 2.31 43 411.4 2.31 88 483.3 2.15 132
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PCT/ US2008008&7/B6852Cnd LCVS LCMS Cnd LCVS LCVS Cnd LCVSPLENS2008029780 us RT

404.4 1.76 44 496.5 2.31 89 547.4 2.49 133 429 2. 39

No. Plus RT No. Plus RT 134 399.2 2.02 185 351.4 1.86 238 308.2 2.09 135
333.2 17%51 425 Zerts 1239 308n3 [Tidws [Le6m&30- 2 2 Brha 18IcMS ] Lon | 240
345.2 2. 28" 13,414 A71./99 188\a01. Fud. 19 RAL [NA NA \b3§ 388 4 1RD7|189
552.6 275252430343 25 88 1393399 Zers 21 91358 1. BB J436(eld. B.52. 31 140
430.5 2729, 19974188 31 g6 25 2447397549659 1AL |420. I BgPY 183 49374 2.25 245
426. 2 2._251 LJ§9§54.‘@14;08 1923300 347 49 2246 | 395. 2 Ze8 536153 [34012 (1. 78
195 51652756747 4358 2. 46 3184 385 4 655|196 326ee [Lakizs 2A82559. 2 2. 08
145 448 0% P30 g 7| £ 2. 44ﬂé£!!33 A58 ¢ LR 146 488 24885 198 944.5 2.3
250 414-%o 9% a8 2|5 2. SBa1PY Shds 4 50251 35%e7 [T48s [T(hed92. 4
2.25 20058343453 414, 523,35 b3 Aahe3|2. 32 205 4335kr 4 311253 487. 4
2.18  155:290 23 #6T 2P 988. 2 25l 1208, A 752 23 163687094 £ 16537 302. 3
2. A Il dies P2 g 019, P oty TPaehy (o180 29688 doep 05 1709 305, 2
268 1579510588 badluds" ' o I s Tha T 00" | g3 .§3§% 22016 475. 2
2.04 26237 423 7ls 940 d 341" 3%—4«3‘3 TSR SIPPX P ety S LR &1-—160
217 5 2L 380 oy P63 LA, 5o B80T, 287 A | T SO 91 T2 1796 263
o4 4 ol 381 1 A302 55 88, 155 51 3BE, 404871 L[S0 1 B0g7] 4425 10208 T
' 302 | 4845 | 261 352 344 T 6.7 -7 B0d 4282 | 2.06

303 432.5 2.13 353 457.4 2.22 400 368 1.97

304 532.3 2.31 354 437.2 2.48 401 510.4 2.27

305 351.3 2.22 355 411.4 2.31 402 516.5 2.51

306 428.5 2.38 356 417.4 1.94 403 456.5 217

307 418.4 1.84 357 403 2.19 404 428.3 2.36

309 418.4 1.9 358 341.2 1.77 405 504.5 2.53

310 388.5 1.66 359 426 1.79 406 505.4 1.81

311 486.5 2.3 360 473.4 2.35 407 426 2.1

313 294 2.33 361 516.5 2.5 408 351.2 2.11

315 428 1.85 362 459.2 1.96 409 486.5 2.7

316 428.2 1.95 363 4453 2.08 410 484.2 2.3

317 418.6 1.97 364 424 1.8 411 552.5 2.25

318 426.3 2.1 365 369.2 2.41 412 444 .4 1.81

319 372.2 1.79 366 369.2 2.14 413 404.5 2.11

320 403.2 2.23 367 355.2 2.02 414 357.2 2.39

321 457.2 2.07 368 401.25 1.75 415 322.4 2.15

322 430.2 1.94 369 332.2 2.4 416 301.2 1.23

323 339.1 1.92 370 452.2 2.19 417 446.2 2.04

324 432.4 2.14 371 430.2 1.94 418 446.3 2.02

325 289.2 0.77 372 313.1 1.55 419 444.5 2.18

326 383.2 2.3 373 487.4 2.19 420 297.5 1.61

327 386 1.92 374 390.3 1.98 421 351.2 2.1

328 331.2 211 375 271.2 0.59 422 504.5 2.51

329 500.3 2.86 376 314 2.39 423 400.5 2.16

330 480.2 2.38 377 315.3 1.66 424 4486.3 2.01

331 467.4 2.01 378 419.2 1.97 425 399.2 2.31

332 397.27 1.79 379 482.5 2.55 426 452.4 2.28

333 319.2 1.86 380 414.5 2.28 427 434.4 2.21

334 313 2.01 381 404.4 1.75 428 476.2 2.09

335 484.2 2.34 382 411.4 2.75 429 316.2 14

336 426 1.96 383 452.3 217 430 400.3 1.88

337 353.2 1.84 384 466.4 2.23

338 431.4 1.97 385 369 2.19

Example 62: ASSAYS
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163 343 2.03 214 456.5 2.38 265 463.2 2.04 164 344 2.56 215 491.2 2.25 266
432.4 2.04 165 468.2 1.16 216 532.5 2.33 267 484.2 2.27 166 500.5 2.78
217 410. 2vD.206/26452333. 5 1.84 167 446.4 2.12 218 351. 2P2TAR2006029488. 3 2. 23
168 436.2 1. 84 219 388.2 2. 04 270 446.4 2.29 169 495.4 2.27 220 462.4 2.54
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555 5 20T copgmsy 1ges bugndiat it o HputheSelith GhEe? %) 527

183 313sH30061 E@)‘iO‘lSﬂ\/I&fMEM ndf-éssétth] midoaBids (BBCEY Ca 1 18F0ABH1 B8D. 2 2. 03

288 336.4 2.1 117 005 LCVS Cnd
LOVE Ld@l\t%gl 6%29%8%@ dﬁg?lsrgwg #@2 W“%S?;ﬁlﬂ@%% 402. 4
2. 16 33Qg/30 éf StreptodnyBBEGHBO0T R B6l140-298). Hfbre@ondbififht Briboafiio rebeptor 11387 331
1.78 291 339.5 0.51 341 347 2. 41 388 508 5 2. 2%2 392.2 42 285. 3
1. 65 38bnespry gown undepanyi mPSeS@TMI‘%H@ ig pENIAININg 3”@8‘%‘ Zgegn 8“‘1350%2‘ ™o, 480. 5

2. 48 3444POArrCH hl 3, /18PR0EI8 And2.8 1uphnl Pitiddid (9122nd 814392 351. 2
2.11 296 4(7 O]) @46&%@%@01 2. f 3930345 21%%1 A "
CHO) or 50 p,g/ml zeocin and 4 pg/m] puromycin (M3 and M5-CHO).

[0274] Cells are harvested at 80-90% confluence using Versene (GIBCO Cat# 15040-066),

collected by centrifugation and seeded 18-24 hrs prior to running the calcium assay at a density
of 5,000-10,000 cells/well in back-walled, clear-bottomed 384-well plates (BD Biocoat, poly-D-
lysine, Cat#356663). The day of the experiment, the cells are washed with a plate washer
(Bioteck Instruments, ELX 405) using bath1 buffer (140-mM NaCl, 4.5-mM KCI, 2-mM CaCl,,
1-mM MgCl,, 10-mM Hepes-Na, 10-mM Glucose, pH 7.4, with NaOH) containing 1 mM
Probenecid. Next, the calcium dye Fluo-3 (25 pl/well of Fluo-3 AM at 4 pM, Molecular Probes
F-1241, in Bath 1 buffer containing 1 mM Probenecid) is added to the 25 pl of Bath 1 remaining
in each well after the plate wash and the dye is loaded at 37°C in the tissue culture incubator for
60-90 min. The fluorescent dye is removed using the plate washer with Bath 1 containing 1 mM
Probenecid, leaving 25 pl/well of this solution after the wash. Alternatively, cells can be loaded
with the calcium indicator from Molecular Devices (Calcium 3 Assay Reagents, Cat # R7181)
adding 5 pl of a 5X solution dye in Bath 1 containing 1 mM Probenecid (10 ml per dye flask
cat# R7182 to generate a solution 20X) to 20 ul of the same buffer. After loading for 60 min, the
experiment can be run without having to remove the dye.

[0275] Compounds are prepared at a 2x fold concentration in a 96-well plate (round bottom,
Costar Corning cat# 3656), by reconstituting the pre-spotted compounds in bath 1 containing 1
mM probenecid. The final concentration DMSO is 0.5 %, and the amount of DMSO is
normalized across the assay plate. To determine an agonist action of the compounds on
muscarinic receptors, the reconstituted compounds are added (25 pil compound/well) to the cell
assay plate (containing 25 ul/well) using the multi-channel robotic system of the FLIPR 3
Instrument (Molecular Devices, Sunnyvale, CA). To determine a functional inhibitory action of

the compounds on muscarinic receptors, the reconstituted compounds are added (25 pl
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[0278] Examples of activities and efficacies of the muscarinic compounds of formulae (I and II)
on modulating M; and My receptors are shown below in Table 2. The compound activity for the
M; and M, receptor is illustrated with “xxx” if activity was measured to be less than 0.1 pM,

“xx” if activity was measured to be between 0.1 uM and 1.0 pM, and “x” if activity was
measured to be greater than 1.0 pM. The efficacy for M; and My modulation is illustrated with
“xxx” if efficacy was calculated to be greater than 85 %, “xx” if efficacy was calculated to be
between 85% and 65%, and “x” if efficacy was calculated to be less than 65 %.

Table 2. Compound activities and efficacies for modulating M, and M, receptors

Cmd M, M4 M My Cmd M, My M, My
No. | Aclivity | Activity | Efficacy | Efficacy No. | Activity | Activity | Efficacy | Efficacy
1 + ++ ++ -+ 23 + ++ ++ ++
2 + + ++ + 24 ++ o+t ++ ++
3 + ++ ++ ++ 25 4 ++ ++ ++
4 + ++ ++ + 26 + + ++ ++
5 ++ ++ 4 ++ 27 + + ++ +
6 + + + + 28 ++ +++ +++ ++
7 + + ++ ++ 29 + ++ + +
8 + ++ ++ + 30 + + ++ ++
9 +++ ++ ot ++ 31 ++ ++ +4+ o+
10 + + ++ + 32 ++ ++ ++ ++
11 +++ Ry ++ ++ 33 ++ ++ ++ ++
12 + + + ++ 34 +++ o+ ++ ++
13 +4 ++ + + 35 + ++ ++ ++
14 + + + + 36 + + + +
15 ++ ++ ++ + 37 + + ++ ++
16 ++ ++ ++ + 38 ++ ++ +++ ekt
17 + + +++ + 39 -+ 4+ ++ ++
18 + + + + 40 ++ ++ ++ ++
19 +4k +++ +++ ++ 41 + + ++ +
20 + + + + 42 +++ +4++ ot ++
21 ++ ++ ++ ++ 43 ++ ++ ++ +
22 ++ ++ ++ ++ 44 ++ ++ ++ ++
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384 466. WD.28®/R@352431. 4 1.97 385 369 2.19 Exanple 62: PABIAY®5/02786 WO

2006/ 023852 PCT/ US2005/ 029780 Functional nmpbilization of intracellul ar

cal ci upghg TdeheT I g MuSGET T §;,7 ecept of caat] Vil Y] M.0Z73M, CHO GRT TS
expr essiNgg |GGl iABivEy I Efapt CEficabM to Jo. Arretivity OWEtiviays| Effirac) |aBffasy | n
ti ssue| glfture fT asks| at+37|C A _a| hum diibi ¢d at mpspherie évntlai M ng| 5% CO2
and pass#ged ewverny+8=5 days., Te growt h182di ati s | Difftbelcct*s notii*f i ed
eagl es| n¥dilunt{ DVEM* G bet Cat #8 121430- 3 | ¢dht aiil'hg 25" oV Hé"éec and
suppl epeffeld With Patal Bivipe erum (Hrdlone Meat# rSHd 7110316l 1 MM of
NVEM 49 dantt ol s o A5 Al AR o 1057010 Ao hr ot . Sl N
no Sesential—atno—ac-as—( 580, G 106 4 +40— 9ol MENMSo .I um
Pyr uvale {GHBCOat#—11360-070)=and 100 ugytsrart—of v Renrciid T Gaand 100
g/m o freptomycip (G BCO Cat# 1h140- 1233 .| The nNecenbi namt [pusear| ni c
recept prsxxel I+ 1ines ar e +gr ojwn under anf 11bg ot 1+6+pressurie w# h nedi a
cont ai himg [25+9/ 11 &eofi r+and 560 p/m | A48 (M- CHO+, 4 gt | pdtomycin, 50
g/m zeosdn ard 2.5+g/d blastitidjn (M 1ahd M- ) or %6 gl m*+*zeobcin and
4 g/ m | pdf omyicitn | (MBY apd+ih- CHO®F 02741.1¢21 1| stare Warvesttdd at "80-D0%
conf |l uen®e lusing lVetse p+§m CO Cat # 15‘349§_d@5)+, colle te:d+ by +++
centri Lug,.ti of—and %ee:!eé+ 18 27’f++hi 5 pri 3.'11% Pt n"++? h Efglf, upaspay at a
densi t ¥ 6C3f 5,960—10,0p0 getsipet] in pagg=wealretdgieprzottoned 384- wel |
pl at es (FP-Brgoat 5 por v+ ysyne, Cat #’35%663;“ hesday of The «eXperi nent,
t he celtg arewashed thsa prate washe[ iBi ot eck [Tnstrumeat s| EEX K105)
usi ng baght| baffer ¢140-nmM NaCl+ 4] 5- Kah,| 2+aM| Cacl?2, +1- MM MBC1P, 10-nmM
Hepes- Nag4 10- M H ueose, +pH [7. 4+ with NaGRd lcomtaiinihg 1 il Pragbeneci d.
Next, theb calciumdye Flus-3| (26 |{well [ d22H uht 3 |AM*at | AN Mol etul ar
Probes| $6 141 iin Bath T*buffet nt ai ,Jj_‘la%l i Pr obenecit) s hdded to
the 25[16%f| Bith 1 ¥emiding—ih-each webiZar Y the piat & wash—ane t he dye
I afB8 o v adl s T N c—g o T 3 1 g T 0 ..++Hr~ 3‘* 'Et-m.
1S |Oajv6:9ﬂu 77 H PR SSpe ure argr— ot ou=gy N e
fl uor esegnt-dye—tsorenpvegusing the pl atgywasher wibh path Ircagtajning 1
MM Pr obenectd,team g 25 T welki— of thisogoj uion attel the Washs
Al ternaty¥ely,+~ cgits can be [oaded| w th #bel cat cilum+ n{di eat of f+om
Mol eculara Devikees (&al €1 um 3| Assay| Reagent3s, | Cat # R#18[) ++tadding 5|1 of a
5X sol Ut 7on| dye in Bat h 3+cont aitni hg 1 pM3Probehegi d* (10 M per Hyel fl ask
cat# R{182 to‘generatela Solutibn POX) o320l 1 *bf t hé sand™hurfd¥  After
| oadi ng_Tor!| 66%niln *the *dxperifrent can bBESrunhitthelit—havingterehove the
dye ¥ 77 + + ++ + 134 + ¥ + +
) 78 + + ++ + 135 + + + +
79 ++ ++ ExS + 136 ++ + ++ +
80 ++ ++ ++ +4+ 137 +++ ++ +4 ++
81 44 e+t ++ ++ 138 + + ++ +
82 + + + + 139 ++ ++ ++ ++
83 + ++ ++ ++ 140 +t + + +
84 + + ++ + 141 ++4+ +++ ++ ++
85 ++ ++ ++ ++ 142 ++ ++ +4 ++
86 +t ++ +++ ++ 143 + ++ ++ +
87 ++ ++ ++ + 144 + + +++ ++
88 ++ ++ +4+ ++ 145 ++ + ++ +4
89 ++ ++ ++ ++ 146 + + ++ ++
90 ++ +++ +4+ ++ 147 ++ ++ ++ ++
91 ++ ++ ++ ++ 148 + + + +
Q2 +++ ++ ++ ++ 149 +++ +ebt +4+ ++
93 ++ +4+ ++ ++ 150 + + ++ +
94 ++ ++ ++ + 151 ++ + + +
95 e+ ++ ++ + 152 ++ ++ ++ ++
26 ++ ++ ++ + 153 +++ ++ 4+ ++
97 ++ ++ ++ + 154 ++ ++ bt +++
08 + + + + 155 ++ ++ +4 ++
99 +4++ +4+ ++4+ ++ 156 ++ ++ ++ ++
100 + + + + 157 + ++ + ++

-121 -



[0275] Conpounds are prepared at a 2x fold concentration in a 96-well| plate

(round bottom Costar

Corni ng cat# 3656),

by reconstituting the

pre- spot two 2e@messads in bath 1 containing 1 nM probenecirdis2dse247s8mal

concentrati on DVMSO |s 0.5 @6

and the anount pf DNBO S

nornal i zed across

e

@@ AERiHA

COMROU
dekechc

d,0

PEffidacy

mantawnlmq 25

[ el

U3 n

) t he

| st nunent

_(Ivth] e

Vi ces,

i Bt t g

Ldf_ao

dded

oon

A=A~ A~

£ assay

ot
acrg1g

| at 3X

GQITP

can be

py +wod

S ,++1

ngt+h |

5 488

M and

nt ++[ 0

276 T

e

ouhds

MPTP

y R

Jnnt n

y (M

F++

+(

Y

ot ei ns

L I+¥I

f Q'_II

T WET

fopmd

to

I Vel¥

VeTatl NI

e ot her

ACI+8S

pf £ he

ng- M

and M

i vithy f

r the

M and

th b

| ess

n

Kl;n

g J.‘tvl

d 1.0 M

T ITFI

cacy

||+gc71

y—yas

CYrWa

caltT

Oated]

to be

Il at ed

T a+be

I &8s

[ han 65

medu

at#ng

M + an

(%23

i vt

AC tHF Vi

Ly +HFf f

cacy

1+ +

+ #F +

++ ++

ity

+4F

++Hi3
+

+

+

+

+

-+

+

-

+++

+++

4

ot

+++

4+

++

++

“++

++

++

+4+

++

++

++

)

++

++

++

+4++

S+

)

++

++

++

++

i+

++

++

ok

4

++

the as ape- [Toygde
muscar I LAt Rty |
conpou [ )+ ta the
mul ti - el # obhott+c
Sunnyv A To det
conpou Miscarfthic
(25 | i 299$¥n
pl ate 4}.1 e nqubat
t he Ec§ﬁrg gaclt mysT
co- app Si Ul tlangou
fl uor e e +5 rlecer di
em ssi vekengt h+4
pot ency i ¢Acy anmd
eval ua yi +& ook n
to Mb —Corpoiind
such aj L;E{}Fﬁégr
recept 0277 The
nmodul a “N—gndior
recept pEs+ [|0Z48]
nuscar conmpounds o
recept e*showntbe
M4 reces pati | kst
than 0] 218Y; p * v yyth ¢
and "X/ ““f*v+%x:fa
for M Vi 0 ut _p_,I‘i
cal cul ; o e [greate
bet wee b aRd go%+ a
% Tab . | Compaunred+ a
recept md ML | VA +ML
Effica At ilvitly
++ 2 b Ft24 44 4

F+ +++

-+ ++

4 ++

+ +

+ +

++ ++

+ +

++ ++

++ ++

+gt ++

+ 4+

++ ++

+ +

+ ++

4 ++

+ +

o+ ++

+ +

+ +

+ ++

+ +

++ ++

++ +4+

++ ++

++

4+

++




4 + 4+ ++ + 26 + + ++ ++ 5 4+ ++ ++ ++ 27 + + ++ + 6 + + + + 28 ++ +++
+++ ++ 7 + + ++ ++ 29 + ++ + + 8 + ++ ++ + 30 + + ++ ++ 9 +++ ++ +++ ++
31 ++ ++ WOR006#0238520 + + ++ + 32 ++ ++ ++ ++ 11 i +++ +PETAB2005/03886-+ ++ ++
++ 12 + + 4+ ++ 34 +++ +++ ++ ++ 13 ++ ++ + + 35 + ++ ++ ++ 14 + + + +

36 + +[%crg jjﬁ/h-r-r W, T T -|-M137 R, Tt gt 78 F'I"I'M‘;I' 38 Mt Tttt 17
+ + + JONGHAdvity [tactioty | EiBacy | Efitach( ++ NG| Adivityll Retivity | Effidacy T Edidacy |+ ++ +
20 + + [+2A2| ¥4+ H++ew++ ++ 2T ++ ++ ++ [4B7+HF 4+ H+ 4+ P24+ FH b 44 ++ ++
++ ++ [-2720] WO 20064023852 PCT/+S2005/ 0293280 &nd |ML+AVA | MI+HVA | Cndl ML MA ML
Mé  No. #@tivity |Acttivilt y*Effli cacy |Effiqa?® No * Activity Activit¥ Efficacy
Ef fi cagy2/445 +f +4 +F 44 170 4 48 4o 4 0| 4ty oy Fial107 44 4% by 44t
A7 ++ 4200l otfgg b Lt Lt 48 4 23 LB gt Lot Lo 40 4+ 4
B, | ], HE L Lkt 332 | 4+ T e b .""“1:%

+H+ SR DR | e T | T el 08 T T+t 308 f4+ [t T 1095 -F1-+‘-1F++ ++
54 ++ +FHAF[FHRIL0 & +F FF ¥t 55 + + [T F+FH FF FF 4% ¥

280 + + ++ + 336 ++ ++ ++ +

281 + + ++ + 337 ++ ++ ++ ++

282 + + ++ + 338 ++ + ++ +

283 ++ ++ + + 339 ++ b + +

284 ++ ++ +4 + 340 ++ ++ ++ ++

285 + ++ + + 341 ++ + +++ +

286 ++ ++ ++ + 342 + + ++ +

287 + + + + 343 + + + +

288 + + + + 344 ++ +4+ ++ +4

289 ++ ++ ++ + 345 ++ ++ ++ +

290 ++ + o+ ++ 346 ++ ++ ++ ++

291 + ++ ++ ++ 347 + ++ ++ +

292 + + + + 348 + ++ ++ ++

293 ++ +4 ++ + 349 +4 ++ ++ ++

294 ++ ++ ++ ++ 350 + ++ ++ ++

295 + + o ++ 351 +++ +++ +++ ++

296 ++ ++ ++ +++ 352 ++ ++ T+ ++

297 ++ ++ ++ ++ 353 ++ +++ ++ +++

298 + ++ ++ + 354 + + ++ +

299 + + ++ ++ 355 ++ ++ ++ +

300 + + ++ + 356 +++ bt +++ Fbt

301 ++ ++ - ++ 357 ++ Fh+ ++ ++t

302 + ++ ++ + 358 + + + +

303 o+ +++ +++ +++ 359 +++ +++ ++ ++

304 ++ ++ ++ + 360 +4 ++ +4+ ++

305 4+ +4++ ++ ++ 361 ++ ++ +4+ ++

306 + + + + 362 +++ +4 e ++

307 ++ ++ +++ ot 363 ++ ++ + +

308 ++ ++ ++ ++ 364 +++ +++ ++ +++

309 ++ ++ +++ +++ 365 -+ +++ ++ ++

310 +++ 4 +++ ++ 366 + + + +

311 + ++ ++ + 367 ++ ++ + +

312 ++ ++ ++ ++ 368 +++ b+ +++ ++

313 + + + + 369 ++ + ++ ++

314 + ++ +++ o+ 370 ++ ++ ++ +

315 +++ +++ ++ +++ 371 +++ 4t s ++

316 ++ +++ ++ ++ 372 + + + +

317 ++ ++ o+ ++ 373 + + ++ +

318 bt ++ -+ ++ 374 ++ ++ ++ ++

319 ++ +++ +++ +++ 375 + + ++ ++

320 ++ + ++ + 376 ++ +++ ++ ++

321 ++ + +++ ++ 377 ++ ++ ++ ++

322 + + ++ ++ 378 ++ ++ ++ +

323 + + + + 379 ++ ++ ++ +

324 ++ ey ++ + 380 ++ ++ ++ +

325 ++ +4+ ++ ++ 381 + + ++ ++

326 ++ ++ ++ ++ 382 + + ++ +
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392 + ++ ++ ++ 407 ++ ++ et e+

393 + + + + 408 + + + +

394 + + + + 409 ++ ++ -+ ++

395 o + ++ + 410 + + ++ +

306 + + +i+ + 411 ++ ++ ++ +

397 + ++ ++ ++

OTHER EMBODIMENTS

[0279] 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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+ o+ ++ o+ 164 + + 4+ + 221 + 4+ ++HRF+ 165 + + ++ o+ 222 + ++ ++

+ + 220
++ 166

++ ++ ++ ++ 225 +++ ++ ++ ++
227 ++ +++ ++ ++ 171 + + + +

+++ +++
+ ++ ++

+ ++ ++ + 223 ++ ++ ++ +¢

167 7+ Ry++ ++ 224 + ++ ++ +++

172 ++ + +++ ++ 229 +++

4 ++ + ++ + 231 + + + +
++ + ++ +

173 ++ ++ +++ ++ 230
232 + + ++ ++ 176 ++
(Rqh

n(HZC) (CHZ)m

Zo—| —G
@
or pharmaceutically acceptable salts thereof, wherein

Each of Ry, Ry, R3 is independently Q; or Qy, or Ry and R; together form oxo;

Z1 is -C(Q1)2-, -CH)(Q1)-, -CEH)(Qs)-, -C(O)-, -CHa-, -N(Q1)-, -N(Q2)-, or O;

Zyis N;

L is a bond, an aliphatic group, C3-Cs cycloaliphatic, -O-, -S(O),-, -S(0).~(C1-Cs)alkyl-,
-C(O)N(Qy)-, or -S(0), N(Q)-, in which the aliphatic group is optionally substituted with 1-3 of
0x0, Q, or Q;

G is a monocycloaliphatic group, a monocycloheteroaliphatic group, adamantyl, or a

bicyclic or a tricyclic group of the formula (II)

(II)

in which the monocycloaliphatic group, the monocycloheteroalipahtic group, the

adamantyl, and the bicyclic or tricyclic group are connected to L via any ring atom including
those in X; and ring B, and the monocycloaliphatic, the monocycloheteroaliphatic, the bicyclic,
and the tricyclic groups are optionally substituted with 1-3 of oxo, =N-OQy, fluorine, Q,, -C(O)-
X,-aliphatic in which X; is absent, -O-, -NH-, -NQ,-, or -S(0),~ and the aliphatic group is
optionally substituted with 1-3 substituents independently selected from Qs;
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177 + + ++ ++ 234 + + + + 178 ++ + ++ ++ 235 ++ ++ ++ + 179 ++ ++ ++ ++
236 + + + + 180 + ++ + ++ 237 ++ ++ ++ +++ 181 ++ + ++ ++ 238 ++ + ++ +
182 ++ +WOR806102385239 + + + + 183 ++ ++ ++ ++ 240 + + PETAIS208429786-+ ++ ++
241 + ++ + + 185 ++ +++ ++ ++ 242 + + ++ ++ 186 +++ +++ ++ + 243 ++ ++ ++

+ 187 + + 4+ Bongf%: a sir%é"d'i dbiible i)gtﬁl ahd En il"li'ig E"is &%én?‘ 'Boﬁd"r it Tuséd With :1389 o+t

++ ++ 246 + ++ +H+ ++ ++ ++ ++248 + + +
+ 192 ++ ++Ring B \thg pregent;tis & S+6nnenbered qygtg)ahphath-ermetﬂocygbahphath-mng, and +++

194 + + .++ %ﬁ}s ++. ++ 4+ + 252 ++ + ++ + 196 + + ++ + 253
+ + ++ ﬁi W%@ utﬁﬁmﬁiyﬁklzb imng%+ QQ ++ 198 ++ ++ ++ ++ 255 ++ ++ +++

++ 199 +++ iy 1s+—(@H¢)+ -25,63++N6Q2)-j-¢r ~N( C(@Q}O(Z-aﬁphaﬁer)ﬁnﬂaichai-;ﬁs 2BEntr—@-, ++ ++

202 ++ ++ _+ 258 t+ d+ 4 260
e e NG s o e gt Buohe s Sprdally SyBeplied iy £ ybsptien ], 07
++ ++ +4indepeﬂﬁ8t1y+seletﬁedfrbm+@3,208 + 4+ ++ ++ 264 + + ++ ++ 209 + + ++ + 265

B 2000 s Taependtainy e, 1NN, 00 t86).3., Klopn8h Ny T
-C(0)0Q2, -C(0)-Qz, -C(O)N(Q2)2, -C(O)N(Q2)(0Q2), -N(Q2)C(0)-Qa, ~N(Q2)C(O)N(Q2)z,
-N(Q2)C(0)0O-Q3, -N(Q2)S(0),-Q> or aliphatic optionally including 1-3 substituents
independently selected from Q; or Qs;

Each Q; is independently H, aliphatic, cycloaliphatic, aryl, arylalkyl, heterocyclic, or
heteroaryl ring, each optionally including 1-3 substituents independently selected from Qs;

Each Qj is halo, oxo, -CN, -NO», -CF3, -OCF3, -OH, -S(0),Q4, -N(Q4)2, -COO0Qq,
-C(0)Q4, —0Qq, or C;-C,4alkyl optionally substituted with halo, oxo, -CN, -NO», -CF3, -OCF3,
-OH, -SH, -S(0),H, -NH,, or -COOH,;

Each Q4 is éliphatic, cycloaliphatic, aryl, aralkyl, heterocycloaliphatic, heteroaralky, or
heteroaryl, each optionally including 1-3 substituents selected from halo, oxo, CN, NO9, CF3,
OCF3, OH, SH, -S(O).H, -NH;, or COOH;

Each Qs is a heterocyclic ring optionally including 1-3 substituents selected from halo,
Ci-Csalkyl, oxo, CN, NO», CF3, OCF3, OH, SH, -S(O),H, -NH,, COOH;

Each i is independently 1, 2, or 3;

Each m and n is independently 1, 2, 3, or 4 provided that m +n is at least 4;

EachpisOorl;

Each y is independently 0 or 1;

Each tis 1 to 4; and

Each z is independently 0, 1, or 2;

2. The method of claim 1, wherein G is an optionally substituted 5 to 8 membered

monocycloaliphatic group.

3. The method of claim 2, wherein G is optionally substituted cyclopentyl, cyclohexyl,
cyclohexenyl, cycloheptyl, or cyclooctyl.
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280 + + + LTt ++ ++ 282 + + ++ + 338
e 4 s'tlfistglétgé@ﬂﬁi _I:°> sERé‘h"fueglg 13&1?endeﬂ'ﬂy s"életteg Jrom + Bk 4t 4 340+t A+ 4 a4
285 + ++ ++ + 341 ++ + +++ + 286 ++ ++ ++ + 342 + + ++ + 287 + + + + 343
+ + + + 5288 ++ ++ +F ++ ++ + 290 ++
b odid ++ ‘346 ’[in_? ngipiho_lq _ﬁ)%éélm; herem_l(_}l_sl_ _s'_ubgét%‘ffiyvlt allg;ff arylslﬁi%o?g?l b4 4 + 348 +
++ ++ +talkA9Barbonyk;-or atkoxyaBdh. ++ ++ ++ ++ 294 ++ ++ ++ ++ 350 + ++ ++ ++
295 + + ++ ++ 351 +++ +++ +++ ++ 296 ++ ++ ++ +++ 352 ++ ++ +++ ++ 297 ++
++ ++ ++ 353 ++ +++ ++ +++

6. The method of claim 1, wherein G is selected from
|
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TR A 363 e hiferHod fcﬁ%1+WheT$nwlsﬁﬁo§rﬁ)% lgrstlbé"ﬁifd’ced'ﬁtd"ﬁlhem%g% g+t At
+++ 365 +++ +++ ++ ++ +++ +++ 3 ++ ++ + 367 ++
++ + + @Q@ﬂwﬁnmyﬂmﬁmhmngsgq»++ +++ +++ ++ 313 + + + + 369 ++ + ++ ++ 314
+ ++ +++ +++ 370 ++ ++ ++ + 315 +++ +++ ++ +++ 371 +++ +++ +++ ++ 316 +++
+++ ++ ++ 372 + + + + 317 ++ ++ +++ ++ 373 + + ++ + 318 +++ ++ +++ ++ 374
++ ++ ++8.++ ThkOnethodof tlaim ¥, whereiB Thineludes-ttrleast onSM@tom: + ++ + 376 ++ +++ ++
++ 321 ++ + +++ ++ 377 ++ ++ ++ ++ 322 + + ++ ++ 378 ++ ++ ++ + 323 + +
+ + 379 ++ ++ ++ + 324 ++ ++ ++ + 380 ++ ++ ++ + 325 ++ +++ ++ ++ 381 + +

++ ++ 326 +Thenethodof cRBR 8;twherdin GHs suﬁbﬁﬁte\i\ﬁlﬂﬁ 06 DABSTRe R Ghider@aty) 029780

Cd M M q§d é&g %% i vil cliwvity cac Efflcacy
No. Actﬁ?ﬂ%d W@’dﬂ i @yg@ﬁ%%}é??& 2188 e¥+(5r I\U& §&él pd e,
aliphatic group is optionally substituted with 1-3 substituents independently selected from Q.
10.  The method of claim 8, wherein G is substituted with 1 to 2 substituents independently
selected from alkoxycarbonyl, alkynyloxycarbonyl, alkoxyalkoxycarbonyl, haloalkoxycarbonyl,

heterocycloalkoxycarbonyl, and cycloalkoxycarbonyl.

11. The method of claim 1, wherein G is one selected from
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nodi fi capi are withi op he folfowng cyains. - 124 WO
2006/ 023852 PCT/ US2005/ 029780 |What is\clainmedis: 1/ A nmethod of

inic rec c N'sing the step of
contacti

f a conpound of %ornula 1) R Z1 R3) p (K
)t 020\ ;;Ef?rn Z2- L (I') or pharmaeceutically acc Bl e salts thereof,

wherein Eagh of RI, , is independenNy QL or @/ or R2 and R3 together
fOI’mOXO, Zt S'C(Ql)Z,'C(H)(Q)-,' H)(@)-!- O)-! 'G‘lZ', _N(Ql)_a
-N(@)-,%0r 0;
0
Lol | ,
i
NN
[VaVaVaVal
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Z2 is N, L is a bond, an aliphatic group, C3-C6 cycloaliphatic, -0-,
-S(Oz-, -S(OZ (Cl-CA)alkyl-, -C(ONQ)-, or -S(OZ N(@)-, in which the
al i phat i cwgroegn2sss2opti onal |y substituted with 1-3 of ®@xO/USQLS5/02978¢2; G i S
a nonocycl oal i phatic group, a nonocycl oheteroaliphatic group, adamantyl, or
a bicyclic or a tricyclic group oflthe formula (111) XI. zy B (Ill) in
whi ch the nonocycl oal i phati c groupwwishe no | ohet eroal i pahtic group, the
adamantyl, and the bicyclic or trigyclic gr are copnected tp L via any
ring atonllncludlng t hogse in X ' th nocycl phati c,

t he nnnocxgkgheteroallphjhb roups are
optional Iy g$ubstituted wlth 1-3{of oxo

1-/3 subs{i tluents

i i is optionalfy sub§*|tute th
i ndependent|ly gel ecte WO 20p6/ 023 / U 029780
Bond r i gle or mhen Bis present, pond r is
fused with' B, Ring B, t, -6 nbere cycIoaI phatic or
with of oxo,
C(Op- Xg<aliphatic) in

het erocycl oal i phatic rin and i ptlona |y substlt
Ql, or @1 i S -(C:HZ), B ) _N( - -
whi ch X2 } y -, or S(C»Z and the allphatlc group is
optlonalpy subst\i t ut e mnth 1+ 3 /substitughts independently sel ected from
@3; Each Q ependent | ¥ hal o, -CN, \ NO2, - S(O 2@,

-S(O -, N(Q@) 2,/-N(Q@)2, -CGO - O-Q, -qoNQ)2, /0N (0R),
‘N@)O-@, -N@I(ON®@)2, -N@JGO0Q@; -N®R)S(OZ @ of
allphatlc optional ly |nblud|ng 1- 3 substituents independently selected from
Q@ or E@Anncp i s independently H aliphatic, cycloaliphatic, aryl,
aryIaIkyI r heteroaryl ring, each optionally |nclud|ng 1-3
substitue epengdent | y| sel ected from @B; Each B is halo, oxo, -CN,
-NOo2, -CF (O,HA, -NHA)2, -CO04, -C(OQM4, -04, or C1-C4
al kyl opti subst' ted wi th hal o, oxo, -CN, -NO2, -CF3, -OCF3, -OH,
-SH, -S(O, AN"- NH2, Each Q4 is aliphatic, cycloallphatlc aryl,

ar al kyl , he;ingycloal tlc het er oar al ky, o&iiéj

PG Gy Sog

12, The method of claim 7, wherein G includes at least one O atom.

13.  The method of claim 1, wherein G is an optionally substituted bicyclic group of formula
(III) in which ring B is absent.

14.  The method of claim 13, wherein X is -(CHy);-.

15.  The method of claim 14, wherein G is optionally substituted bicyclo[2.2.1Theptyl,
bicyclo[3.2.1]octyl, bicyclo[3.3.1]nonyl, bicyclo[2.2.2]octyl, or bicyclo[2.2.1]heptanyl.
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het eroaryl, each optionally including 1-3 substituents selected from hal o,
oxo, CN, N2, CF3, OCF3, OH, SH, -S(OZH -NH2, or COOH Each S is a

het er ocycWocosd/a2gssept i onal 'y incl udi ng 1-3 substituent s Pselusetsmd2978om hal o,
Cl- C4al kyl, oxo, CN, N2, CF3, OCF3, OH, SH, -S(OZH, -NH2, COCH, Each i is

i ndepen gl Nt Ypd meﬁrod QF cidim Fg%ef&r?@ e sﬂbétﬁutb&‘gﬁﬂ enRgle Qﬁﬂsb{tug:nts éldep%ndé?l'ﬂy

provide that 'm + is at ast 4; Each p i or
i ndepencbeh‘cﬂeo}'frﬁm&z, and -CEQrKo-eliphetia, wheredX, lan@eﬁa@r, zNHs Oli -Mbp@h@lﬂfﬁt ly 0, 1,
or

netho [ uted 5 to
5 member Ui gy Pl bRl duc BER PR In B ol RUBRL 08 8T
i's optlonally substltuted cycl opentyl, cyclohexyl cyclohexenyl
cycl oheptyl cl,oact 126 / 0. 4. The
oyl oneRY | B SRR Gt 2R N SRR B
- (O - XZbsék,i-phaNHe, or WNQs-gani2hé ﬂlpahﬁz@‘lbup is Optionaliy-bubsiitnted MGHR-1-3 and t he
aliphatic roug (% ]§%1$ % sub ituted with 1-3 substituents
i ndependERTNFRESNcEE é e method of claim1, wherein Gis
substituted with al kyl, aryl, hanaIkyI al koxycar bonyl, or al koxyam no.

6. The net hod of cIa|n11 mhereln Gis sele ed er%h;nr ,ter Jv-nr .nr
U VLIS | Tiewehodof ety AfhRherein (i opfiopaly spbgtituigropane.

19.  The method of claim 18, wherein the tropane is substituted with Q, or -C(0)-X>-
aliphatic, where X; is absent, -O-, -NH-, or -NQ>-, and the aliphatic group is optionally
substituted with 1-3 substituents independently selected from Qs.

20.  The method of claim 19, wherein the tropane is substituted at the tropane ring nitrogen
atom with alkoxycarbonyl, alkoxyalkoxycarbonyl, heterocycloalkoxycarbonyl,
cycloalkoxycarbonyl, alkoxyaryloxycarbonyl, alkylaminocarbonyl, haloalkoxycarbonyl,
alkynyloxycarbonyl, or heterocycloalkylalkoxycarbonyl.

21. The method of claim 20, wherein G is selected from
0
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FFFFFF vv~ .nnnr and - 127 WD 2006/ 023852 PCT/ US2005/ 029780 7. The
nmet hod of claim1, wherein Gis an optionally substituted 5 to 7 nenbered
nonohet erwoyodsnaBssphati ¢ group. 8. The nethod of cl ai m PCTW$e608i02978)
i ncludes at |east one N atom 9. The nmethod of claim8, wherein Gis
substituted wwth 1 to 2 substituents ingdependently selected from @, and

-C(O-X2-aliphatic, V\her;@iig absent,//-0-, -NH,oor -NQ-, and the
o]

al i phatic grpup is optio psti substituents
i ndependeng sel ected 8, wherein Gis
substituted wo bStI t dent s cted from

=

aerein Gis ol I ti N N OOO
- 128 WO

>
%
5

, and N

22. The method of claim 1, wherein Z; is -C(O)-, -CHa-, -CH(Q1)-, -CH(Qs)-, -C(Q1)2-,
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NON NNO==00 xxLOO 0O F~Fnnnr ON*™'v ON NOpN O~ OO
OoJvl nr ~U, Jvli r N.iw N ONLONOO 0)ZoOOO~ O - 129 WO
2006/ 023880 208102832005/ 029780 | ~rvvv+ ~zrvv+ | | ~nnr PCFUISINS/02978W VL i r
““vinn N N

-NH-, or -N(Q1)-.

23.  The method of claim 22, wherein Z; is -CH(Q;)- or -N(Q)- and Q; is
alkylcarbonylamino, alkylsulfonylamino, alkoxycarbonylamino, aminocarbonyl,
alkylcarbonylalkyl, alkoxyalkoxycarbonyl, alkoxyalkyl, alkylaminocarbonyl, alkoxycarbonyl,
haloarylcarbonyl, haloarylsulfonyl, alkylheteroarylcarbonyl, heteroarylcarbonyl,
heterocycloalkylcarbonyl, haloarylaminocarbonyl, alkylheteroarylsulfonyl,
cyanoalkylarylcarbonyl, heterocycloalkoxycarbonyl, alkynyloxycarbonyl, cycloalkoxycarbonyl,
heterobicycloarylcarbonyl, alkylheteroarylaminocarbonyl, alkylsulfonyl, alkylcarbonylalkyl,
alkoxyarylcarbonyl, haloalkoxycarbonyl, alkylarylcarbonyl, haloalkoxyarylcarbonyl, or

arylaminocarbonyl.

24.  The method of claim 22, wherein Z; is one selected from -CH;-, -C(O)-, -NH-, -O-,

O_I.H_o —~ Sf % lm” /L -~

,s’i/

O_S_O

e KA K%
NH f‘i/

-133 -



NN NNOOOO/]--~~1/1~ 0 OO0 OOO0OO0O ,nfrv=-r NO OONNNF ~
0 O0O0, and 0 12. The nethod of claim7, wherein Gincludes at |east one O
atom 13.woOheoamesssed of claim l, wherein Gis an opti on&Cryussassei7sut ed
bicyclic group of formula (I111) in mhich ring Bis absent. 14. The net hod

of claim 13, wherein Xi is -(CH2)i he met hod of claim 14, wherein G
IS optlonally substituted blcyclo[2 heptyl bi cyt Fgéé 1] octyl,
bi cycl of 2. 2. 2]octy , or bicyclo[2 tanyl. - 130

bi cycl of 3. Jnonyl,

WO 2006/ §52 PCT/ US2005/ 029780 16, e net hod of cIa|n115 wherein Gis
substitutedq wth 1 to 2 substituentsc¥ndependentl|y s Lcied from @, and
-C(O - X2-all ere X%st absent, -0-,\-NH, %J -, and the

al i phati &9 i s /jopti afiald'y substituted WV N 3 substltuents

i ndependent |y ted from@. 17. The wherein X is
-N(@)- or -N O - X2-al iphatic), where X2 bsen H, or

- NQ2-, andigh%/aliphatim grouB is optionally sub tltute

substituents N\ndependently sel ected fromQ 18. The netlwe—of claim 17,

wherein Gis an optlonally substituted tropane. 19. The nethod of cl ai m 18,
wherein the tropane is substituted with Q2 or -C(O)- XZigﬂl hatic, where X2
is absent, -0-, -NH, or -N@®-, and the Ilphatlc group |# optionally
substitu?gﬁ th 1 3 substituents i ndepg daqgly selected flrom @. 20. The
net hod of ul'a erein t ropane i & substituted at/The tropane ring
ni trogen ton1mnth“al oxyc F OO al koxyal koxyc ernon

heterocycl a-Koxycal bop ﬁ%loalkoxycgfﬁ_hyl jkgxya yl oxycar bonyl ,
al kyl am n carbonyl oaIkoxycanonyI,HN N

i 7 0 o 0
b b SO A
KA x R
‘}f‘ N‘}{L' o—r o—s=o )\O\
/S—\‘—o | )W

2

H b H 5
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al kynyl oxycar bonyl, or heterocycl oal kyl al koxycarbonyl. 21. The net hod of
claim 20, wherein Gis selected from OO0 NAOONAOO~ N OO O~~O0T O
O O N L'wbas/zessp 0 Ove /\H -131 WO 2006/ 023852 PCT/ Use005.@30788 0 JO F
O N N~FNNANOOFO FO NOO O NN\ NONAO\iF O0O0 o NAON
0---\,--- NOO NA N 0\~ -\ 0 0O0AO0O

KA,

Sﬁi/ N\ :/\NH |\C
\ N jyi 3€4 sfiw/ i sf{N/
5 A )ﬁ 20
°\,O ok k/",

Sf(%
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NMNM NON-1,10 N--~ 0 and 22. The nethod of claim1, wherein Z1 is
-C(O-, -CH2-, -CH(Q)-, -CH®®)-, -C(Q)2-, - 132 WD 2006/023852

PCT/ US2008008&/868852- NH-, or -N(QLl)-. 23. The nethod of ekcaiuse®@2o2omerein Z1
is -CH(C&) or -N(QL)- and QL is alkylcarbonylan no, alkylsulfonylam no,

alkoxyca /) am no, am nocarbonyl, alkyl carbonyl al kyl,
al koxyal rhE%a.rbonyl al koxyal kyl , alk%kgﬁ%%pca[ponyl al koxycar bonyl ,
n yl

hal oaryl ca Isulfonyl al Qh{ arbonyl
heteroarg%ﬁg;;onyl %hgrocycloalkylcarb nyl, ha oarylanlnocarbonyl,
al kyl het Isulfon , cyanoal kyl aryl onyI,

het er ocycl oal kpxycar bgnyl, al kynyl o bony?, cyche gar bonyl ,
het er obi cycl oapd.¢ ny al kyl he eroarylanlnBCarboA\ yl sul f onyl

al kyl carbonyl af kyl,  al koxyaryl onyl , haloalkoxyca aYo]p)’
al kyl aryl car bonyl ’haloalkoxyarylcarbonyl or’ arylanlnocarbdnyl 24. The
nmet hod of clain122 wherein ZlI is onesgelgeted from-CH2-, -C(O-, -NH,
-0-, N NHI NHOOOOOO/"- N Ne¢\pP=8=0 N N~ ~~s ~, N~ NH SXN O 0
N--NN N OF -133 WO 20Q6/ 852 PCT/ US2005/029780 N NNNH OSO NN

N 4
HJ{N;LLL \ 0 QJ’\CN%L.
i o)
0

° in f‘i%

m f"T% ﬁT

Ry
0 Sﬁi /
SR & Y Y
O
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NH OOONFN S 'N . XX NOON OOFO XN 00 S Na/ N/ NOp
OD o SNNS NNr) OO0 OOONONO NN OFpOOOO -135 W
2006/ 023880 261028852005/ 029780 \N "L, N K/ N S\ 0 O RCo/B20080d780 N N

‘L. NOX/K OO0 XN
25. The method of claim 1, wherein R; is selected from hydrogen, halo, or optionally
substituted alkyl, heteroaryl, alkoxy, alkenyl, cycloalkyl, cyanoalkylaryl, alkylaryl,

alkylsulfonylaryl, alkylcarbonylaryl, aryl, aminocarbonylaryl, alkylcarbonylaminoaryl,
cycloalkenyl, and alkoxyaryl.

26.  The method of claim 25, wherein R is selected from hydrogen, halo, methyl,
N

\
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Y
O N

: OX)-, NO NN/ 0O0ObO0O FFF>>es NO\ ONHON o O
~~T/ p ~~T/ - 136 WO 2006/ 023852 PCT/ US2005/029780 ' N NH N 55"

OWVO-2bbel28852 O Szzz::-0 S\5N X ON O NH O N |, TRCWUS2005/029780

ONH Ol ON NN/ \ 3 1\Ne

0

v \ ‘N\\N,N i
N
~ 72
”N\‘N, ° N\\.N,N// , and JJ{J

27.  The method of claim 1, wherein R, and R3 are independently hydrogen, alkyl, or R, and

R; together form an oxo.

28.  The method of claim 27, wherein R; and Rj are both hydrogen.

29.  The method of claim 1, wherein p is 0.

30. The method of claim 1, wherein m and n are both 2.

31.  The method of any of claims 1-30, wherein L is a bond or an aliphatic group optionally
substituted with 1-3 of oxo, Q, or Q..

32.  The method of claim 31, wherein L is a bond.

33.  The method of claim 31, wherein L is an aliphatic group optionally substituted with 1-3

of oxo, Qy, or Qa.

34, The method of claim 1, wherein the compound selectively modulates a M; or My

muscarinic receptor.
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O OXNoi oNI \/ \, and F - 137 WD 2006/023852 PCT/ US2005/ 029780
25. The nmethod of claim1l, wherein Rl is selected from hydrogen, halo, or
opti onal Iwo 2easeBsstut ed al kyl , heteroaryl, al koxy, al kergirjusegosiogerBky!
cyanoal kyl aryl, al kylaryl, al kylsulfonylaryl, alkylcarbonylaryl, aryl,

am nocar bonyl aryl , al kyl carbonyl am noaryl, cycl oal kenyl, and al koxyaryl .
26. The rret hod of claim?25, wherein Rl js selected from hydro en, hal o,

met hyl , 35N Amgitiod of teptingoredacing ﬁle\Sﬁ@ﬂt@f a fpugcanini¢ rocepter reed@I?ﬂ @Feags PN N
F - 138 in Y¥Rar A0/ 04 B8 RETEMSPLARNOERIBO said nith1 2 bipMrdRE described in

claim 1.
36. The method according to claim 35, wherein said muscarinic receptor is M; or M.

37. 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 Sjégren’s Syndrome,
bradhycardia, gastric acid secretion, asthma, GI disturbances, and wound healing, wherein said
method comprises the step of contacting said patient with a compound as described in of claim

1.

38. A compound formula (T)

(Rih
n(H2C) (CHZ)m
Z—|—G
@
or pharmaceutically acceptable salts thereof, wherein

Each of Ry, Ry, R3 is independently Q; or Q2, or R; and Rj together form oxo;
Z; is -C(Q1)2-, ~C(H)(Q1)-, -CH)(Qs)-, -C(0)-, ~CHz~, -N(Q1)-, -N(Q2)-; or O;
Zyis N;
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27. The nethod of claim1l, wherein R2 and R3 are independently hydrogen,

al kyl, or R and R3 together forman oxo. 28. The nethod of claim 27,
wher ei n RROane/R35ar e bot h hydrogen. 29. The net hod of pclraiseook/o29mer ei n p
is 0. 30. The nethod of claim1, wherein mand n are both 2. 31. The nethod

of any of cl ha tionally
substituted %%ﬁb&n@%famﬁ%%&ﬁ 63%6%591§§H)h%e (bgz Fk@f gﬁloégﬁgﬁ\ﬁherel n
Lis a b@ﬁ@)N(@B) oF (e Ulfwlmtlaﬂlﬁﬂmlaﬁmﬂ!@ﬂblsmpnomaélyaubsatultq\ihrath ke3gf oup
optlonalé}%ﬁ ?ltut ed with 1-3 of oxo, Ql, or 2. 34. The method of claim
1, wherern?’ gnpound sel ectively nodul ates a ML or M4 nuscarinic
receptor. - IBBamozmﬁdli@%ﬁ@@@hbﬁ@@ﬂﬁh@ﬁ@ﬁl&ﬁaﬁ@ﬁoup&admﬁah@d oob treating
or redu the rlt of..a muscarini c receptor nedi ated disease in a
mamal |, Cbl@%ﬂ %’Cy‘f i lfpeogﬂgtw%ﬁ?m@t ering to said manmal a conmpound as
described in cI aim1. 36. The nmethod according to claim35, wherein said
muscarinic receptor is M or M4. 37. nmet hod of treating or reducing the
severity of a disease in a patient, rein said disease is selected from
CNS deri ved pat hol ogi es i ncl udi ng itt)i,ve di sor ders Attention Deficit
Hyperactivity Di sorder (ADHD), zheinmer's d| sease, various
dementias such as vascular denmentia,/ psyehosis associated with CNS

di sorders including schizophreni bipol ar di sorders, pain
conditions including acute and Q’a yr%r omes, Huntington's Chorea,
Friederich's ataxia, Glles de |Ia Tourette.s’ Syndr one, Downs Syndrone, Pick
di sease, clinical depression, Parkinson's disease, peripheral disorders
such as reduction of intra ocul ar pregghre in Gaucona and treatnent of
dry eyes and 1ﬁ5vﬁlcmgrﬂoﬂdg§él&bﬁﬁbﬂﬁlc%&$r &e nﬁ)n&&@ﬁih@t@i%ahpalﬁfl@-g[mﬁ?@ﬁé“ a, gastric
acid secretion, asthma di sturbances, and ‘wound heal i ng, wherein said
met hod cidamrityleand the bigvelic erririexshe siorp aig comnedte i | aisanyring atemdneipdiond as

descri befoden & afd RidB, 2ha tl%&norﬁcfc%mﬂﬁ%g, tBan%Hé@cﬁ)hételjgghphZﬁc, B b1(!ycflc,/ ) P

and the tricyclic groups are optionally substituted with 1-3 of oxo, =N-0Qy, fluorine, Q,, -C(0)-

X,-aliphatic in which X} is absent, —O-, -NH-, -NQ;-, or -S(O),- and the aliphatic group is
optionally substituted with 1-3 substituents independently selected from Qs;

Bond r is a single or double bond and when ring B is present, bond r is fused with B;

Ring B, when present, is a 5-6 membered cycloaliphatic or heterocycloaliphatic ring, and
is optionally substituted with 1-3 of oxo, Q1, or Qa;

Xy is -(CHp);-, -O-, -S-, -N(Q»)-, or -N(C(0O)-X;-aliphatic) in which X, is absent, -O-,
-NH-, -NQ3-, or -S(O),- and the aliphatic group is optionally substituted with 1-3 substituents
independently selected from Qs;

Each Qq is independently halo, -CN, -NO2, -0Q3, -S(0),Q2, -S(0).N(Qz)2, -N(Q2)2,
-C(0)0Qz, -C(0)-Qz, -C(OIN(Q2)2, -C(OIN(Q2)(0Q2), -N(Q2)C(0)-Qz, -N(Q2)C(OIN(Q2)2,
-N(Q2)C(0)0-Q3, -N(Q2)S(0),~Q- or aliphatic optionally including 1-3 substituents
independently selected from Q; or Qs;

Each Q; is independently H, aliphatic, cycloaliphatic, aryl, arylalkyl, heterocyclic, or
heteroaryl ring, each optionally including 1-3 substituents independently selected from Qs;

Each Q3 is halo, oxo, -CN, -NO3, -CF3, -OCF3, -OH, -S(0),Qu4, -N(Q4)7, -CO0Qq,
-C(0)Q4, -0Qq, or C;-C4alkyl optionally substituted with halo, oxo, -CN, -NO», -CF3, -OCF3,
-OH, -SH, -S(0O),H, -NH,, or -COOH;
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(Rl )t 020\ ( CH26 Z2-L-G (l) or pharmaceutically acceptable salts
t hereof, wherein Each of RlL, R2, R3 is independently QL or @, or R2 and R3

t oget her worzmemesss2 ZI is -C(Q)2-, -C(H)(QL)-, -C(H) (QBYT/US206@p9780 - CH2- ,
-N(QL)-, -N(Q@)-, or O; Z2is N - 140 WD 2006/023852 PCT/ US2005/ 029780

L is a bond, | i phat . I - I L€ P @ézo -S(Oz
(C1-4) al kyl -E%Ehétlé)a a]@?,_%ol%‘%’l@g %a%ﬁfﬁl,ﬁk#@%%%ﬁa’?ﬁgetgﬁoi%ih fiPc group
i s opt i dredrbarylsesos bpticnbkdinsiutling 1-Bsubftituaniseele@ed from hap, oxg, (O, HO2, CF3,

nonocycl oal i phatic group, a nonocycl ohet eroaliphatic group, adamantyl, or a
bi cycl i COGF3,HH.SHe y) ,dﬂﬂuﬁr@&%e formula (I11) X1 zvy r; B (II1)

in which the nacycl.oal i phatic gr.oup. .t he.nmon . i 1C group,
the adanant ﬁg?h §ﬁ%§ athﬁ%rcggg cl?l?gco%gf‘m il%cglgjlu?ngc)l'sg)g%b%{ﬁﬁgﬁ ég%%ﬁége%%gg&lg’o L via
any ri ngCatamyl, &b, \N,IND,, t0Fgs©CEFH, O, i dS(0)4i) -, 410 he

nonocycl oal i phatic, the nonocycl oheteroaliphatic, the bicyclic, and the
tricyclic grdiapiiaimlepgndemlyal, Ryorsbstituted with 1-3 of oxo, =N O,
fluorine, @,..- - - al | LG 4 i : i =02, -NH, -NR-,
or -S(0), - an&cﬁgg)‘l gInil(%wg%éegg%:ﬂggbi’{gémog?ylgﬁdaﬁhﬁtyﬁgﬁﬁg%%lfﬁ? g’d with 1-3
substituent s Banldpethatelnt | y sel ected from @i Bond r is a single or double

bond and me}%ﬁg%}gﬁ%’s@n&éﬁis%l' bond r is fused with B; Ring B, when

present, is ere ycl gal i phatic or heterocycloaliphatic ring, and
i s optionall yEashbstindapbwtdntly 6,n, &3 of oxo, QL, or @; X1 is -(CH)i , -0-,
-S, -N(Q@Q@)-,_0or.-N(C(O) -X2-aliphatic) in which X2 is absent, -0-, -NH,
- NQ2-, or -S(%fétﬁﬂgggh%‘dal i phatic group is optionally substituted with 1-3

subst i t upltided thede@andent | y sel ected from @B; Each Q is independently

A A R U T
- N( Q) C( fbfdcRoaliphk 52 156 HonalfPsuBstitadd PbaddycloRfitrbaliphhtie/grons btiglhergorhyl3
substit ugerrc])fls; the R; substituent is other than H;
L is -C(0)-CH,- and Z; is -N(Q1)-, where Q; is -S(O),-optionally substituted
phenyl; the R; substituent is other than H;
L is -S(0)2-(C1-C4)alkyl- and Z; is -CHy-; the R; substituent is other than H;
L is -S(0),-(C;-Cs)alkyl-, and R, and R form =0, and Z; is -N(Q1)-, where Qi is
aliphatic or -S(O),-aliphatic; the R; substituent is other than H; and
L is aliphatic, and R, and R3 form =O, and Z; is -N(Q1)-, where Q is aliphatic,

and G is a substituted monocycloheteroaliphatic group; the R; substituent is other than H.

39.  The compound of claim 38, wherein G is an optionally substituted 5 to 8 membered

monocycloaliphatic group.

40.  The compound of claim 39, wherein G is optionally substituted cyclopentyl, cyclobexyl,
cyclohexenyl, cycloheptyl, or cyclooctyl.

41.  The compound of claim 40, wherein G is optionally substituted with Q,, or -C(0)-X,-

aliphatic, where X is absent, -O-, -NH-, or -NQ;-, and the aliphatic group is optionally
substituted with 1-3 substituents independently selected from Qs.
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i ndependently selected from @ or Bi Each @ is independently H,
aliphatic, cycloaliphatic, aryl, arylalkyl, heterocyclic, or heteroaryl
ri ng, eacwoapadmssskly i ncluding 1-3 substituents indepemd@nmhwsmeh&mted
from@i Each B is halo, oxo, -CN, -N02, - -OH, -S(O, X,

-N(Q4) 2, (I)Eﬁfl ituted with
hal o, x‘g © co@r)d%&]ﬁlm%%&lﬂ%&% b%’@é& W@?g@ﬂm ﬁf}&uﬁ? COOH, -141
WO 2006/ ARBFoabHFT/oURaRBaMIRO780 Each 4 is aliphatic, cycloaliphatic,
aryl, aral kyl, heterocycloaliphatic, heteroaral ky, or heteroaryl, each
optionally including 1-3 substituents selected from hal o, oxo, CN, NO2,

CF3, OCR3, Qe cSidpound(oBpidith 38, Mii2reinG iCOEdedEmeh QS is a heterocyclic ring
optionally including 1-3 substituents selected fromhalo, Cl-C4alkyl, oxo,
CN, NO2, CF3, OCF3, OH, SH (O ,H -NH2, COOH chi is |ndependently 1,
2, or 3; Each mand n is independently 1, 2, 3, 4 prOV|Hed that m+ n is

at least 4, Each pis 0 ¢ e Each z is
|ndependently 0, 1, or 2 i i Mhat when ZI is
-CH2- or 4 )-, Lis 3 jut ed
nonocycl oaliyhatic, an op rQnocyel ghet er ogl i phatic
group, a nonpornyl group H Lis
-C(O) - iShoN(QL) - #“substitut ed
phenyl substli tuent i A (0)2 (CL-4) al kyl - and
Zl is -C bstitue O 2- (C1- A4) al kyl
and R2 and R nd Z1 phatic or

and R2 and RR fo ,and ZINs - N wher e QL is ali phatic, and Gis
a substituted vef ohet er oal\phat i foyp;” the R1 substituent is other
than H 39. The conpound of claim 38, erein Gis an optionally
substituted;5 to 8 nenbered nonocycl oatvphatic group. 40. The conpound of

claim 39, wtrerein Gis optionagllly substijtuted cycl opentyl, cycl ohexyl,
cycl ohexeny cycl oheptyl, or dycl ooc
\ | e
‘ /@ F ] i F
H H H F s H F F B
&\,\N

, , and

44,  The compound of claim 38, wherein G is an optionally substituted 5 to 7 membered

monoheterocycloaliphatic group.

45.  The compound of claim 44, wherein G includes at least one N atom.
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41. The conpound of claim40, wherein Gis optionally substituted with @,
or -C(O-X2- aliphatic, where X2 is absent, -0-, -NH, or -N@R-, and the
al i phat i cwgroegn2sss2opti onal ly substituted with 1-3 sub®CITtuseews®29780

i ndependently selected from@3. - 142 WD 2006/ 023852 PCT/ US2005/ 029780
42. The Gonp nd of ¢ rei t | kyl, aryl,
haloalkfl gﬁ xy‘gpgghg%ml%%mgﬁfgyﬂgﬁ%bami%g®&qI%Bﬁgu&%h% tgof cIa|n138
wherein 1ﬁ1dp$ncﬁaﬁﬂﬁsﬂ®tbdfﬂ‘cﬁrm2,qhd -@(0)- X wetiphaticy whetre1X; israbselnt, I\D ARH-, 0t O O 0

ol m égﬁquéP%Yﬁﬁ i ﬁ'i?“Bb%quﬂ%qllwubsﬁ ‘]H 13 @asptue@‘ts inkil enﬁgrgﬁ,ound of

nonohet eeReke foml@phati c group. 45. The conpound of claim44, wherein G
includes at | east one N atom -143 WD 2006/ 023852 PCT/ US2005/ 029780 46.
The conpound of claim45, wherein Gis substituted with 1 to 2 substituents

independﬂntlymseb &.ﬁdotaemwwhaﬁdla@;(s@)mmae@wimma@jz@ubswnane X2 is absent,
-0-, -NH and t he allphatlc g@oup IS optlon |1y substituted

with 1- 3n@<1]i>5%4‘3f1§1¥|§eﬁ?0§3d| frraepkorgerponyl llgmElorudrionrgnilipyalkoxyosan¥lo npound of
claim4 %M&&fﬂaﬂ)oﬁyﬂ ﬁetélda%idahaa fﬂrﬁ%ﬂhaﬁh dyBlodlkSHREbbiyIent s i ndependent |y

sel ecte rom al koxycar bonyl, ynyl oxycar bonyl , alkoxyalkoxycarbonyl
hal oal koxycar bonyl , heterocycloalkoxycarbonyl and cycl oal koxycar bonyl . 48.

The compgund g cSJnﬁ(!)tIHd%% clattf'9f, Sinlrefd &% &ﬁ%el%@cle@ﬁ&ﬁd fromN
"

%_
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Jilil+ "~f'* snnn NN NNNOOoO 00O 0000 _O O0- 145 W
2006/ 023852 PCT/ US2005/ 029780 Jtnnr ~nnnr .rtrl nr .rul N NNO NN ZL
0 0 ZLZ: :\W0oQo@w/23850 O OO0 O Il NNNF 0, 0"',"~O ane#CcOus050keseconpound
of claim38, wherein Gis an optionally substituted bicyclic group of
formula (111) in which ring Bis absent. 50. The con‘Pound of cl aim 49,
wherein Xl is -(CH2)i-. 51. The conpound,of claim49uwherein Gis
optionally gubstituted bicyclo[2.2. 1 ]m@ yl, bic o[ 3.2.1] octyl,

bi cycl o[ 3. 3v¥nonyl , bicycl o[ 2. 2. 2] oct yl

The conpou f clainh 51, wherkin Gis ituted with|l to 2 substituents
i ndepend where X2 is absent,
-0-, -N ally substituted

with 1-3{substi 146 WD 2006/ 023852

49.  The compound of claim 38, wherein G is an optionally substituted bicyclic group of

formula (III) in which ring B is absent.

50. The compound of claim 49, wherein X is -(CHz);-.

51.  The compound of claim 49, wherein G is optionally substituted bicyclo[2.2.1]heptyl,
bicyclo[3.2.1]octyl, bicyclo[3.3.1]nonyl, bicyclo[2.2.2]octyl, or bicyclo[2.2.1]heptanyl.

52.  The compound of claim 51, wherein G is substituted with 1 to 2 substituents
independently selected from Q», and -C(0)-X;-aliphatic, where X; is absent, -O-, -NH-, or -
NQ,-, and the aliphatic group is optionally substituted with 1-3 substituents independently
selected from Qs.
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53. The conpound of claimb50, wherein Xl is -N(Q@)-

-N(C(O) -X2-aliphatic, where X2 is absent, -0-, -NH, or -NQ@Q-, and the
al i phat i cwgroagn2sss20pti onal |y substituted with 1-3 subsPCrasneos/ 029780

i ndependently selected fromQ 54. The conpound of claimb53, wherein Gis

an optigaal |y 54 hﬁé‘chqﬁHﬁ%pﬁrﬂ%m% Wg()c Qm@E@)-XI afgtatiewhtre ST €1 N

the tropane i's substi (3 --aliphatic, where X2 is
absent , ab@nt, -ONHNH-, or -NQpand theradiphdtis gaduipphen Oealbfrﬁtﬂbﬁltﬂtéd gihilchal | y

substitua u%Fgwﬁég%@mﬁﬁsge&ggP%%N?ndependentIy selected fromQ 56. The

conpoun& erern ¥ opane is substituted at the tropane
ring nitrogen atomw th al koxycarbonyl, al koxyal koxycar bonyl,

heterocy | oa carb l. .. xygarbon oxycarbonyl
alkylanl ocahﬁ %?WWHQP%ﬂpﬂﬁi%gé?ﬁgh an oRYRY ﬁ¥ﬁ%§§%§%%%hM+
heterocycloalkylalkoxycarbonyl 57. The conpound of claim 56, mhereln G IS
selected from 0 0 o
NAG 6 5c. P The porppaud oRgAees 1. el the Ropame e brbsesRRes T 083605, 026780
0 0 N O 8phdNcOwidrx) Is abfnfDQ -NH-, or -NQo-, and the aliphatic group is optionally

substituted with 1-3 substituents independently selected from Qs.

56.  The compound of claim 55, wherein the tropane is substituted at the tropane ring
nitrogen atom with alkoxycarbonyl, alkoxyalkoxycarbonyl, heterocycloalkoxycarbonyl,
cycloalkoxycarbonyl, alkoxyaryloxycarbonyl, alkylaminocarbonyl, haloalkoxycarbonyl,
alkynyloxycarbonyl, or heterocycloalkylalkoxycarbonyl.

57.  The compound of claim 56, wherein G is selected from

0] )

N/Z(o/\ Nj(o/k NJZ /Q

A Ax
X X X

(o] 0 [0}
ﬁi o L Niﬂ”
K X &K
0]
0 N/ZZ [ F N/Z( —

/

N/k o v
O/TF Ax
o

b H H
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O OONON-~ NO~-FNO\~0O0O NONAO O~-NO ONO1O0 ~I110 M N
0 and 58. The conpound of claim38, wherein Z1 is -C(O-, -CH-, -CHQ)-,
- CH( QB) - ,woC(uglpe2ss2 -NH-, or -N(QL)-. 59. The conpoundPofr/uska@ismed8)
wherein Z1 is -CH(QL)- or -N(Ql)- and QL is al kyl carbonyl am no,

al kyl sul fonyl am no, al koxyegar bonyl am no, am nocar bonyl,

al kyl car bonylal kyl , al koxyAl koxycar bonyl, al koxyal kyl, al kyl am nocar bonyl
alkoxycarbogﬂL, hal oar yhe onyl, hal,oar yl sul f onyl?

al kyl het erpar bonyl , het%roarylgﬁ;bonyl, hegtexocycl oal kyl car bonyl

hal oar yl am y - 198 006/ 023852

PCT/ US200, wcl oal koxycar bonyl ,

al kynyl oxy cl oaryl car bonyl ,

al kyl het er oar onyl , yl car bonyl al kyl ,

al koxyaryl car bopyl , hal oal koxyCar bonyl Xal kyl aryl caronyl ,

hal oal koxyaryl carbonyl, or aryVaninocaébonyV. 60. The compound of clai m
59, wherein Z11 is one selected from-gH2-, -C(O-5 -NH, -0-, NL NHNHO
0=S=0 0 0 Q&N XN _' 0 N

A A o~ ﬁil
N\

)

, < e Ry
0]
2 N
ﬁiw N&Y “Jzo“o Ax
MY Ry X S

58.  The compound of claim 38, wherein Z; is -C(0)-, -CHa-, -CH(Q1)-, -CH(Qs)-, -C(Q1)2-,
-NH-, or -N(Q)-.

59.  The compound of claim 58, wherein Z; is -CH(Q1)- or -N(Q1)- and Q; is
alkylcarbonylamino, alkylsulfonylamino, alkoxycarbonylamino, aminocarbonyl,
alkylcarbonylalkyl, alkoxyalkoxycarbonyl, alkoxyalkyl, alkylaminocarbonyl, alkoxycarbonyl,
haloarylcarbonyl, haloarylsulfonyl, alkylheteroarylcarbonyl, heteroarylcarbonyl,
heterocycloalkylcarbonyl, haloarylaminocarbonyl, alkylheteroarylsulfonyl,
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0=S=0 NNXNL ~S~jNO/1- ONNNHNN S N~/ N NHOSO N-NO
NF TON - 149 WO 2006/023852 PCT/ US2005/029780 N NK NO NA~~ 0 OF¢S
N~ -Z-, OWO2bid/02885® ' Y, 0 O O b5 5 NONV5 5 SKS SPRTNSB0S/03780 N N O
0=S =00 /\\ 000 e >Fs XN

cyanoalkylarylcarbonyl, heterocycloalkoxycarbonyl, alkynyloxycarbonyl, cycloalkoxycarbonyl,
heterobicycloarylcarbonyl, alkylheteroarylaminocarbonyl, alkylsulfonyl, alkylcarbonylalkyl,
alkoxyarylcarbonyl, haloalkoxycarbonyl, alkylarylcarbonyl, haloalkoxyarylcarbonyl, or

arylaminocarbonyl.

60. The compound of claim 59, wherein Z; is one selected from -CH,-, -C(O)-, -NH-, -O-,

e e 5 H
N 51 % P

,ﬁi/

O_S=O

KA,
%H . @ o

RS .}:\f %

}{N% O)\NH

?% @?}

H ’
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f "NV O~~0~~p0 OO\VI\ OFOS. /NO XN-" XX NO_NNM
NHLo O0O~~f~-N FS "N S "N\ S~-SNc~ON Sb,\11 00 0FO-
150 WO W0ah@22852 PCT/ US2005/ 029780 N N O~ NX // 0O OPRXUS2005/0b0780 O - - ~\

O0OON-O--JN/ 0O NX OFOO0OOOO
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N\ NO - 152 WD 2006/023852 PCT/US2005/029780 S \" ORNs ONH ONH O
ON NXN \ NO O NNoO57 "/ \, and F 61. The conmpound of claim
38, wher ewp 2B)6/023853¢el ect ed from hydrogen, hal o, or opti ecalusgoossedrse it ut ed
al kyl, heteroaryl, al koxy, alkenyl, cycloal kyl, cyanoal kyl aryl, al kylaryl,
al kyl sul Eé%ar yl, al kyl carbonyl aryl, aryl, am nocarbonyl aryl,

al kyl carbonylam noaryl, cycl oal kenyl, and al koxyaryl. 62. The conpound of
claim61, erein R is selected from hydr ogen, hal o, jﬁ.ﬁy N , Fw+ \

- OCH3 - D53"WD 2006/ 02;@52—%?CT/ U82005/ 029780 FFFFF\\N

NH N
}f‘ { O 0==S—=0
N
T AN :
o Ne—_ o) O 0
\S/ < o
[
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00 OH2N NFO )NHN OQ\ \ , N, and 63. The conpound of clai m 38,
wherein R2 and R3 are independently hydrogen, alkyl, or R2 and R3 together
form an owo0.2006/023852 WO 2006/ 023852 PCT/ US2005/ 029780 62CT/iseoosongreund of
claim 63, wherein R2 and R3 are both hydrogen. 65. The conpound of claim
38, wherein p is 0. 66. The conpound of claim 38, wherein mand n are both
2. 67. The C?ffg? d of an?ﬁA /cl ai ns 38-66, wherein L is a bond or an

al i phatic gr 7okt i onal Ty NS stltut vvlth130f oxo, QL, or @ 68. The
conpoundgp im670xheréin L is a e corrpound of claim67,
wherein L Ngy-CH2-. 70.~Jhe conpound "0 ere| n the corrpound IS
selected froln -155 WD 2 06/023852 PCT/ 82005 0 780 2Hr H NO/ r N
NHY N g5 N C pcO 8§

O
I 6] N
N |
N\ /
Nt N
\N/ N

, \, and F

61.  The compound of claim 38, wherein R is selected from hydrogen, halo, or optionally
substituted alkyl, heteroaryl, alkoxy, alkenyl, cycloalkyl, cyanoalkylaryl, alkylaryl,
alkylsulfonylaryl, alkylcarbonylaryl, aryl, aminocarbonylaryl, alkylcarbonylaminoaryl,
cycloalkenyl, and alkoxyaryl.

62.  The compound of claim 61, wherein R; is selected from hydrogen, halo, methyl,

1\

o// \\VzY\“ R \{ Qé—
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flal? 78 .a N 10 11 12 CTON t7 { NNF-4 ¢ J N N do ~ -
156 WD 2006/ 023852 PCT/ US2005/ 029780 113 14 15S FF NHNNN N O OH
16 IWODRB06/@Bss® F 19 (N) ORYy OL 'k F F FO +y N BCWUSE#05}029786-|

AH'"' 0} 10 O 22 23 24 F MI N N N4

F E \
F O¢S¢O
N\ F
@%
2\
R S CO o

51 \_/
~ Rl LT

The compound of claim 38, wherein R, and R are independently hydrogen, alkyl, or R,

L)

63.

and Rj together form an oxo.
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N T

NO r~ X40 O N -157 WD 2006/ 023852 PCT/ US2005/ 029780 25 26 21 F \
o F\ 1I~-ON NO Q10 28 29 30 H OM44 F\ F-CCNNN31 32 F
NV 2006/02b8520 a r-o F 34 35 36 0 N H 14 N NECTMDS200553780©

3852 PCT/ US2005/029780 37 38 39 0_ 0 NHO O Nt

64.  The compound of claim 63, wherein R; and R are both hydrogen.

65.  The compound of claim 38, wherein p is 0.

66.  The compound of claim 38, wherein m and n are both 2.

67.  The compound of any of claims 38-66, wherein L is a bond or an aliphatic group

optionally substituted with 1-3 of 0xo, Q1, or Q..

68.  The compound of claim 67, wherein L is a bond.

69.  The compound of claim 67, wherein L is -CH,-.

70.  The compound of claim 38, wherein the compound is selected from
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71. A pharmaceutical composition comprising a compound according to claims 38 or 70 and

a pharmaceutical carrier.
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