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WD 2006/ 069125 PCT/ US2005/ 046295 5
| NDAZOLE- CARBOXAM DE COVPOUNDS 10 BACKGROUND OF THE
WORMEBNGY1BI Field of the Invention The inventi BATiUS2005/046295
directed to indazol e-carboxam de conmpounds which are
useful as 5-HT4 receptor agonists. The invention is
al so directed to pharmaceuti cal conpositions
conpri si ng such conpounds, nethods of using such
conpounds for treating or preventing 15 nedica
condi tions nmedi ated by 5-HT4 receptor activity, and
processes and internediates wuseful for preparing such
conmpounds. State of the Art Serotonin
(5- hydr oxyt {NPAAODE-CARBOXAMIDEI€OMPOUNDSt t er t hat
is widely 20 distributed throughout the body, both in
the central nervous system and in peripheral systens.
At | east seven subtypes of serotonin receptors have
been identified and the . interaction of serotonin with
these different receptors is linked to a wide variety
of  physi ol ogi caBACKGROUND OFIHE IV ENEION
thgg?ﬁéﬁﬁ@nﬁ&ybstantial i nterest in devel opi ng
apeutic agents that target specific 5-HT receptor
subThpmyentR ik dirpeted focinilazo]e-egiboxestide Forapousds phich arpruseful as
receptors and identification of [ raceut i S
s+ astopie semeisu o roRi ha g g B PREfUbLRx ARk fons
Wol-TR t L ¥f ds¥ng uoB @ombfind e éing bh preventin
mnﬁ%%?%%%%@Q%%%gﬁ%?émgﬁgaiyg%hé%ister,bJ. Med. Che%1 r ) ®
me@RA3;0ondBions i@d Bt by HHHAT decepior petbiityaguhpreeessesrand jrfermpgdiates
for the treatnent of disorders of reduced notility of
usefif JOLRIEPFHIEER FPMBPU M act . Such di sorders incl ude
irritable bowel 30 syndronme (IBS), chronic

constipation, functional dyspepsia, delayed gastric
Stagngitiié Agt, gast roesophageal reflux di sease (GERD),

gastroparesi s, post-operat,i il eus, .intestinal.WD

S 00BHOEBIRE MIPORIDIS Dag S I B BEORITALE b o8N
) - jot ks i lahd aeral
A R AR R A L
systarys. bt lusse devien stibigpés efatiobomin tHceptersthaat besneidonsified and the

. systemdi sorders_including cognitive.di sorders, .
inteaefaan ArsaTotenia grdhese _dhflé?f%ﬂt fﬁ%@&ﬂfﬂ b’*ﬁéﬁg‘ei ﬁ%a diovaishio!
9 I a i I;

o FBPY G e HARRN G MIEKIRS abo e ihers i daopng
thel 42e0¢ SFentsabibl tuigeyspebidie SSHHTdcepter sphtypesagoni st

conmpounds are in clinical use at present . .

Acc & BATHENIgT, chavasterization of ééﬁT#IS?ePﬁ%WBE i¢eatificatiop by

onl i .

o AL P W n R St o 8 o o
actfTBN (SR} foe exariplepie tregisw biyrTpnglotdargiclisdhineistery. /. Med. Chem.

pot ency, pharnacokinetic properties, aqld/ or durat.i.on
2003, 461@¥%@44.b §-HT, receptor agonists are useful for the treatment of disorders of

reduced motility of the gastrointestinal tract. Such disorders include irritable bowel
syndrome (IBS), chronic constipation, functional dyspepsia, delayed gastric emptying,

gastroesophageal reflux disease (GERD), gastroparesis, post-operative ileus, intestinal
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SUMVARY OF THE | NVENTI ON The invention provi des novel
conpounds that possess 5-HT4 receptor agoni st
waaebiexic2s Anong ot her properties, conpounds oPCThS2005/046295
i nventi on have been found to be 15 potent and
sel ective 5-HT4 receptor agonists. In addition,
psecudwpb&tmswomfanﬂideug-md@md delayied vrangib el addifion, it bavhasnisnggested

) P sRLBITEOHAEH IR b gy enof e

nerdi8 uhd @bdr@8s iRG&ah bé’@hﬁ/ve dli&dérﬁ VRRhViEFA1 st@ﬁdleféeﬁlo@d
conpound of formula (T) R33R4 Q- q ~ NHR-

d1sbtdets2and?dls®ﬁem,1mépentml omuuosomwfm@‘m hal o, hydr oxy,

Cl_g) }ye e E ngllﬁg%, i}o@é@?ﬁ’s‘lm% %54I§1|8§|¥laﬁng0§ -HT, receptor

r ! R4
b e o a0 PPN

Wh eAecordiviglys theet Ecdrwdd flororew NEIRS aja@p Oy R@onists that achieve their

s LR RO ST NS ko RV IER T4 eI By POPFoP D her
prc%mwl\\l%)g(g@{g&g\% R?Otp ﬁw H@a?r%@élgﬂ@c?c%ﬁopérﬁéﬁ aﬁ@’of duration of

‘ wher ei n i's selected
actfonom - N(R8) C(O) R9, - N( R8) S( O 2R10, -S(R1)02,
-N(R8) C(O OR 2, -N(R8)C(O NRL3R14, :
-N(R8) S(O) 2NR13R14, -C(O NR13R14, -OC(O) NR13R14,

-0 ORr12, SUMMARY OF THE INVENTION
The invention provides novel compounds, that possess 5-HT, receptor agonist
activity. Among other properties, compounds of the invention have been found to be
potent and selective 5—HT; receptor agonists. In addition, compounds of the invention
have been found to exhibit favorable pharmacokinetic properties which are predictive of
good bioavailability upon oral administration.

Accordingly, the invention provides a compound of formula (I):

R® R*
N X _w
O %
NH

Rl—— o N
L p

'}' @D
R2

wherein:

R! is hydrogen, halo, hydroxy, Ci.4alkyl, or Ci.4alkoxy;

R?is Cs.4alkyl, or Cs.¢cycloalkyl;

R? is hydroxy, C1.salkoxy, hydroxy-substituted Ci_salkyl, or —OC(O)NRaRb;

R*is hydrogen or C;_salkyl;

W is selected from

(3) Y, wherein Y is selected from -N(R®)C(O)R’, -N(R*)S(O).R",
NR®)C(0)OR"?, -NR*C(O)NR’R™, and -N(R**)S(0);NR"R'*; and

(b) amoiety of formula (b):
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5 -OR15, -NR8R16, cyan, -SR15, CF3, pyridinyl,
pyrrolyl, pyrimdinyl, thionorpholinyl, thiazolidinyl,
wa 200660126 | sot hi azol i di nyl, imdazolyl, indol pCT/US2005/046295
tetrahydrofuranyl, pyrrolidinyl and piperidinyl,
wherein pyrrolidinyl is optionally substituted with

oxo and piperidinyl js optiopagby substituted with 1
to 3 halo; R5 is hyldRogen or? 4al kyl , wherein
i

Cl_4alkyl is optioral|y tedwigh 10 hydroxy,
C1. 3al koxy, or cyano, Rgﬁg(ﬁ%f 7 a ch occurrence are
i ndependently seledted from ro N hydroxy, hal o,
cyano, and Cl_4al kyl, wherein Cl_gdal kyl izbopti onal |y

substituted with 1 to 2 substituents sel ed from

hy dfRe¥in: C1. 3al koxy, hal o, and cyano; R8 and R8a are
hydr ogen or Cl1. 4al ké/l; 15 or R5 and

8 158’ F\l)? and R@’ of 12
R6 HrislsdRB:tedakan -NOYICHRIR f VR ISIOBR ky P10z WHEOG(RIOR,

NGO R AT SR P RER b RN I G or0R ™
-0, R R0 O RRB (81 dhyRidny akseio 11 Q8 tnig ny!, @hiBnorpholinyl,
- 27 or RS and t aken "t oget'er form

thiazbGHHRY 1 -di @ @isqthiarhidielh irgidasolyk eyl cetralpdrefutank

and . q.is_inhdependently O, 1,..0r.2; or R7 an t aken ‘
pyrraliferhard pRFR TR Epe R Ry i 1€ e Rinted g o and
: ect. : i huri|Malo:t et rahydr of ur anyl ,
pipBighie oAl RO e & S eyt e
opt Rofialyisogembs€E] talicygdvinrein CGydikglig optiondliytsubstisnted with
3 hal o; R10 is selected from hydrogen, CL.4alkyl,
hydsgxy §nndlkox¥a RECYaRPdazol yl , wherein 25 Cl-4al kyl is

opt penal ky i b bities | h, hydroxy,
o 55 FRLRYare picufeicy 1t SepGiditoctfqlo ARG, ydroxy
halopdyianslaint Y, salkslt wheteadCiiatltyl GloBimnkly substituRg veitidl R1D
t aken toget her form C3a| k%i e)gyg; F%‘#é]l s NRaRb, or
substituggts glectedemdyidionya sty Bple; BHAYPY 5 subst i t ut ed
withsf a Q3 2006/ 069125
Pdgugé(ggg}aﬁ%%%ég&?rrﬁéﬁg d R11 or R6 and R11 taken
t oget Reand Rt M’ GAd R4 deyR%enyIR® thlded tbgetiir-fdmh Ky kalk eyl amblerein
R14 are independently hydrogen or _4al kyl; R15 i
Copalkavlongd is entiogallysbrijiuted i Brdrown hﬁ&r RXATO%/%S%P%??;(P’I%?HWL
or§ub tituted wwth 5 hydroxy; or when X is -SR15, R5
hief >t aken together form Cl-4allcylenyl; R16 is

- ( Ci2R? BITR’ e Y &idRY tdkenGogether ZormorOCELGlg; R17 i s
s s o, R LSl g o
sul?&lrragﬁlqyils independently O, 1, or 2;

or R and X taken together form -NHC(O)NHC(O)- or -C(O)NHC(O)NH-;

R’ is selected from hydrogen, furanyl, tetrahydrofuranyl, pyridinyl, or Cy.4alkyl,
wherein Cj.4alkyl is optionally substituted with hydroxy or with from 1 to 3 halo;

R is selected from hydrogen, Ci.salkyl, pyridinyl, and imidazolyl, wherein
C1.salkyl is optionally substituted with -S(O),R°, Cs.¢cycloalkyl, or with from 1 to 3 halo,
and imidazolyl is optionally substituted with C;.zalkyl;

or R® and R taken together form Csalkylenyl;

R'lis —NRaRb, or C.4alkyl, where_C1-4a1ky1 is optionally substituted with from 1
to 3 halo;
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pyri m dinyl, norpholinyl, and tetrahydrofuranyl,
wherein Cl-3al koxy is optionally 10 substituted with
waypdremeyr2s provi ded that when r is 0, RL7 is sePeTtsen0s/046295
from hydrogen, Cl-3alkyl, pyridinyl, and pyrim dinyl;
and when r is 1 R17H|s hydrogen or RL7 forns a
cardw&?-amdrfﬁbnrhomﬂilm ttakeniiegetifeckpy Costllodenyht om R18
ggs&o 1- 3a| kyI S(O)2 Cl. 3al kyl, or
and R are i ndependent Iy
hy Okil%ﬁ&l R@”f ar%d’éﬁéﬂdéﬁﬂy hﬁcﬁogérﬁ&f(ﬂllqaak?ﬂ n ls an I nt eger
4, or 5; provided that

- smlé is bydrogmcnrlﬁi .salbylo whisin €asalion isignaly wbtsih@ted with
carbon atom bearing the substituents R6 and R7; or a

hydgRay maceut i cal | y- acceptabl e salt or solvate or

St &SN ROR! - g?zh%&{é%d RT{ARer #0g61REF RRAmAL Salkpleayl des a

pharnaceutlc onposi tion conprising.a 20 conpound

of R¥as H(OHMRSwherdina ipRat.Paceds 4nddk | %%&Q?@}ét%ﬂ gydrogen,

byl U S8 ORSRATs RS REPuE. PRl rymo
pyﬂr@ﬁfrﬁg HhorBhdling, lakd téirag?/dx%ﬁﬁhlﬁ@ r\fdﬁéreﬁfcl ﬁﬁk@ﬁﬁf& JpBibhaliyt Y

gastrorntestinal tract, the method conprising
subatibuiediveitielydagxt; pravidedrtbativelien rdis ﬂh]ér apealedtedhfrpm hydrogen,

C AR Rk Gy RVERUIBI SROVRRSisd: Ret ROHIBET PaRy (grss
carflirp6R (?klﬁ’énﬁfﬂlgtmﬂz)a%%%h%ﬁ?' thh 5-HT4 recept of
Ivrty

N met hod conpri si ng
adnRHiis t@{0)agCtL. @lkyﬂmS@)i’@Lsalkal oh @(@@Lyaﬂm |y
effective ampunt o ceutic nmposi tion of
t heR i%rR/e?ﬁq %nafﬁﬂﬂieﬁelﬁﬁg@%%@%@c%q?;ﬁa]é(é{gept abl e
car hggcompounds of the invention can also be
éhsg(goﬁle’ts‘églar ch tools, i.e. to study 30 biol ogi g
syShmlﬁtegswﬂoll @s3, Hor ﬁmrosﬁda«ﬂyhangfhbine inttX i SR ohor X forms

ot her chem cal , conmpounds. Accordjn of
a ctben-figtbpp Ront e the cartpn art?wéﬁ?m%thﬁ %B%ﬁ“&é?t g‘gp 7d of

usin

i e R Ty S

st eTReirfentidn aligoeidbs a @Barmar:eﬂe:al «‘zdmpasﬁionfoompsismgw ng

a bi ol ogllcal system or sanp ?r for discovering 4 WO
corppBKed %@VP@PP@SQ@G@P@E@QWE‘ Iygeeptafe Card@apt or

gggﬁ%g %12 gpé&hea@%fﬁ]ﬂa%eggﬁ{& 021' Jvaq%ﬁaﬂgé %gﬁ%{‘)&% r?? c%r%dltl%n associated

with/ET}, tR6ptan Qctﬂ/ﬁgeé gl aﬁhﬂgd&rhﬁ" redifced trE)tldlEgusfetHe Qgstmhﬁestmal
conpound on th i ol ogi cal system or sanp

ﬁa@em m@ﬁﬂ@ochcmmmsmg w@vm@&eaes tatherpammal, Rargieutipaly effective
qfdabcé’Hl eﬁt‘h I ses 5 and intermedi ates

are useful for preparing

C 0 ”’Fﬁﬁﬁé{s th@flmﬁeﬁiﬁon pfb\'(lﬁﬁ:% la@fethdhef trenviap bidiseasel & @ondition
provi des a conpound of the inventjon as_descrihed
assoetatsidrvitiof-HTugecepior peiéNitan arhepegl hemetief FORRITAE use

adm1m§er1ngni%qﬁg %a?rfmél haethlerrr!l\ﬁguq caﬂy eff@ctf\}é @mount of a pharmaceutical

composition of the invention and a pharmaceutically acceptable carrier.

The compounds of the invention can also be used as research tools, i.e. to study
biological systems or samples, or for studying the activity of other chemical compounds.
Accordingly, in another of its method aspects, the invention provides a method of using a
compound of formula (I), or a pharmaceutically acceptable salt or solvate or stereoisomer

thereof, as a research tool for studying a biological system or sample or for discovering
4
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manuf acture of a fornulation or nedi canent for
treating a disease or condition associated 10 wth
woe-2bibdeviesept or activity, e.g. a disorder of redowsenos/046295
notility of the gastrointestinal tract, in a nmanmal
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The i nventi on
newp 5T desephanagbnistagithz ohethabedmprasim glenfackiig a bedegica system or

oni. sts of 15 f rrrul
Sa“?fﬁ%tw @éi?mpeapw \fﬁﬂ%ﬂ% anddgtprnipinedpy octscagred by the
ol | om ng exenpl ary and
"0@&#@?’?@@ L%rl %‘n} g%l—l caqlé, substituents, and
r angﬁ&paxate@mﬁmlstmlct dspsdts,ahé mvewtidnyglsd preyiddosymdlietic processes

excl ude other defined v s or other values wthin
ancbtarsiediaiss AAGEbed Behy eddve H1es T EPSH RS Cpads qf e
1nv% (HIGCIfI c aspect of the invention, Rl is hydrogen,

ato, or Cl.4alkyl. 20 In other SpeCIfI c aspects, Rl

IS Wielimveation dlbaiprosides lcompourhir afithe inventiet etsyiescrfb]ad ihsrein for

hydrogen or halo; or Rl is hydrogen
useygeadicabtherany, 35 yelhes Bf usearf 4 @@%&P@?@ tnviion in fhe

maﬁl% tt%fﬁe&taaitoﬁ 1 Fg'ﬁl gt &Qgﬁ?lgglﬁcféﬂg%tﬂg RIPRYLe %11 ORI ¥sociated

sec ut I'n anot

WltthCBE‘HTﬁ td’ée}ﬁ&ﬂﬁ@ivny,@g | assdib 0t afpyduced motiditybefithe padtomyéstinal

25 I n another specific aspect, R2 is isopropyl. In a
tragfpiaicd pem@bpect, R3 is hydroxy, Cl_3al koxy, or

-OC(O NRaRb. In another specific aspect, R3is

hydr oxy, nethoxy, hydroxynethyl, -OC(O NHCH3, or

- OC( O) N( CH3) BETATIHB DESCRBESFION OF RHH BNVENItIgEn or

nmethyl; or R4 is hydrogen. 30 In one aspect of the

i nvdhe inyentierr progidey de ) énlagelearbexamire; SsHils giseRigy peogsts of

fo rgglgae@/ Cl oall C eq%ygl:fg accep‘&ﬁle?éﬁ{ grgs)%gvatéérbrg&?%dlgﬂﬁers thereof. The

folld%ﬁg Bﬁinﬁ ar4ha o éfb'ﬂr&ﬁva&hésffor ﬁﬁﬁa@was@mentﬁﬁn@)rh«ﬂ@%e for
roxy, Cl 3allcoxy, or - O NRaRb; or R3
ﬂlusyrafmxgnly, theydd UGB othsT defiredsa 5p0<4@219@1uqsn>v1thm defined

ano r s CIfI R3 i s hydroxy, nethoxy,
fal}%%l E‘Wéﬁ’r‘f@ﬁs 88?5(%?‘1% or -OC(O N(CH3)2, or R3

and Rp s ifisped oReR 1h@é€ﬁ16ntl@gﬁthl9@1fog€1@ Malo, o

In a specific aspect, R5 is hydrogen, Cl 3al | cyI or

Cl_3abthyt sp@gltﬁstaspmse B i hydreges, fearn; dhivroplremo;, ermgiiyh R’ is
b dro ) 1%{% or cyano. Representative R5
Y ar\‘bloﬁi ?&%re not limted to, hydroxy,

”Et |HL1 slge%lﬁ'lyéspe& of &Tﬂ:ﬁﬁiiéfﬁfbﬁyﬂ{% 1s@ﬂ§1‘k213 XREpréRehtative R” groups

cyanone and 2-cyanoethyl. In other specific
mmbecpmpleprmphy drh;@elnsecfblltsaaandyert—b@tyla 3al kyl

g R B R AR S
met By bnother specific aspect, R? is isopropyl.
In a specific aspect, R? is hydroxy, C1.;alkoxy, or -OC(O)NRaRb.
In another specific aspect, R? is hydroxy, methoxy, hydroxymethyl,
-OC(O)NHCHj, or -OC(O)N(CHs)z.
In specific aspects, R* is hydrogen or methyl; or R* is hydrogen.
In one aspect of the invention, R! is hydrogen or halo, R? is isopropyl or
Cyscycloalkyl, and R? is hydrogen.
In specific aspects, R? is hydroxy, C1.salkoxy, Ci.3alkyl terminally substituted with
hydroxy, or -OC(O)NRaRb; R? is hydroxy, Ci.salkoxy, or —OC(O)NRaRb; or R® is hydroxy.
) 5
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10 I'n anot her specific aspect, R5 is hydrogen or

Cl 3alkyl, or R5 and R8 forma C2.3alkylenyl. 1In a
wepewikdiesaspect, R3 and R5 taken together for RCT/US2005/046295

-OCH2CH2-. In a specific aspect, nis 1, 2 or 3 and R5

and R6 taken toget her form - CH2CH2O- or - CH2CH2OCH2-

15 IAIaheﬁlBﬁspeméilc)aspecn Rinis hidnoxy peethdsiyg hmemethw is 2

and RS and R6 t toget her far al kyl en
oGP N a0 o e g Bl RetherBr
_O%q%?xy, haI 0, C1_3al kyl, or hydr oxy-substituted
kyI. Representative R6 and R7 groups include,

but In asspecifiobspectyiR’ édhydrogdny 5. gedieyi, oﬁ@lcga&xysubsﬂimmd(gt the
chl oro, . hydroxyet hyl nd hydr oxy
teﬂ@ﬁ@él:ﬁ’qsl ongagehy @OxbRéjla%HOW OL£Yq9c %@@}}tﬁl £ gpgps 1nclude

r.
o RSNy P00, YD T oyl
cyahmﬂemgeanm cﬁénoaaiyl cyI or R8 is hydrogen or nethyl.

In anot her specific ect, R8 is hydrogen
C1 @aqt ISPG%EC F&’e&tﬁcﬁassﬂg hb’ﬁ‘l@éﬁnat é]lk pr éﬂnﬁfl substituted at the

I iy e oy

I n B Speet ﬁpeelmsqsp@ir,, Rhs.hydrzgandr @hsatiryll, RR taa&a% form a
together form C2allcylenyl. 1In a specific aspect, n
Crjadkylerghd R5 and R8 taken together form C3al kyI enyl .

t akg‘n n§apte|§ ¥%laé¢ec 33%982;%‘%@%%@8%1&%&0@99@ sp &¢ ?P :j c e
aspR(d SeciiBaspeet, wyidnpgens and &1 aﬁcaRR yelken esgefRr fumoh -REHE,CH,O-

taken together form -OCH2CH2-; R8a is hydrogen or
or CH83hH2-or R8a is hydrogen or net hyl . 6 VO

o ALOTOR B e B BB e 382, ) 2 Ay RO b kY 8 Eether form

ran
ng,kﬁg{}}lkyl wherein Cl-3al kyl is optionally
Substituted with hydr oxy. Represent ative R9 groups
i ncInmlspecifigtaspace Momnd R rare endependeniiiplgegen, hydroxy, halo,

Ci. pagltgﬂ %{}%ﬁgfxgkﬁgi&ﬁ%g Cd@%% 1}6})?1: hx%ftaﬁv g?ﬂ*}dslge%ro??s include, but

arc3oR §&fifRd tof%%?/ar% ghy, %2@19&5}; flid2b [ e 1fdus8etHyl, apy hijdtorythethyl.
or Cl_3alk such as net yI; or RO is hydrogen or
met hydthed speaﬁs pensictsi B anpBcat caph gcqussrengml&re érdspepdently

rein Cl-3alskyl oi7 nal
it rediese B Sue Nl A b IPRoB i ¢ from 1
L0 B §Rrbdic 4HRELSRA 1ﬁ€ydk§ge§3br 8al; zlﬂkﬂ/l or IE&?Q Tlﬁfﬂﬁigb@bt methyl
R10 groups i ncl ude, are not limted to,. nethyl,
et hyrl anthla:n Ipdcifig @ppqvto}iy is hydiagennt C1 aalkyl, or R” and R taken together
hane I onyl met hyl .
form h-3alky eny
Alternatively, in another specific aspect, R’ and R® taken together form
Cs.zalkylenyl.
In a specific aspect, n is 2 and R’ and R® taken together form Calkylenyl.
In a specific aspect, n is 2 and R’ and R® taken together form Csalkylenyl.
Alternatively, in another specific aspect, RS and R® taken together form
Cy.salkylenyl.
In specific aspects, R® is hydrogen or Cy.3alkyl, or R? and R* taken together form

—OCH,CH,-; R* is hydrogen or Cj.alkyl; or R® is hydrogen or methyl.
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In anot her specific aspect, R10 is Cl_3al kyl, wherein
Cl-3alkyl is optionally substituted with

wo3(mwjoagrs 3al kyl or with from1l to 3 halo. |n BCHAIS2005/046295
specific aspects, R10 is Cl.3alkyl; R10 is nethyl or
ethyl; or RI0 is npthyl. In a specific aspect, Rl1 is
- NRdRB spenifiCaspget Ry is hydinges, teftalgardfytanyk pppdingdnet Cysallel,

N
in@hdy but 86 not 1@5?1%% fg[ Ega}&gén? téﬁ‘éhi?&bﬁlrérm%}'l‘,%&ﬁﬁf %t?%? hiop$l,

_aspect, nis 2 and R11 taken together
isopRenykyandriylydrodyethybt anot her specific aspect, nis 2

or and R6 d Rl ake oget her. form 20 g

CZa&Wﬁ’@WWﬁInWSB?F 1 PPk, BTep o pyiingh or Giaelkol
subll-#s SthFELRRP istydfddd lor nlefhygpeci fic aspects, RL3 and

R14 are” i ndependently hydrdgen or Cl-3al kyl; or R13

and IR:a4penifc aspdapﬁhode hydrpgéryoir©geikyl, métensih Ci galkdtihyptionally
n. eci fic ect IS, rogen,. .Cl 3al kyl . .or
sugift s R -SHRRS Ceavelpalot e Lo B PR BOGHB R B Cryallol
Re%g%&l?céﬂve ﬁ@%gﬁﬁ rih?]&ﬁde\,/ ButBle nb 1RHRSH ieopﬁiflﬂﬂl?, éel‘gl}g&‘,tpr%ﬁ, isopropyl,

Imted ydr ogen, nethyl,
and nieflemesui fenfpinigth\duch as hydrogen, methyl, and ethyl.

In qQther_specific aspegss, i s hydraogen qr :
c1_dapphe: SPEFifiRgEers ﬁhyla r%gé?f,yi ﬁéﬁm Hsrlan eRjonally
' d . ific aspect, R16
Sulg%éqﬂf%%r S%ﬁ?l'%ﬁ% %Yt% ﬂloléﬁ]%),%émg%f 2. In anot her
spedhbiter s@ifasppets, Rl BisiGy_sallghR? Ridethytheretiyiy ar R 8isimethyl.
or 2. Representatjye R16,groups include, but_are not
i milp é&P?Céf,elc agpppt. R}(/lclj mh%@r or %HQ"QEXIQ"E?FS &gﬁ%‘h% pptionally
= PV G-y -pyrimdinyl, and
S“‘Z’%%‘??ﬁ{ﬂ#‘?ﬁ%é?aﬁﬁgﬁw 7 \WD 2006/ 069125
PCT/Th/SRR0 SpRifa2Bpectd, R ' hiss N, ENH(GHpe N (CHR)Y miethyl, ethyl, or
sel ected from hydroxy, Cl1.3allkoxy, -C(O NRaR),
-CFgoR nisrpetBYs nyl , pyridinyl, pyrinidinyl,

nmor e I 5 11

o Sk e 0 s YGRS AR ok, SO Coiny

R 8 ThSet ano(He)} §¥SdBic dspdon, BRE0ITI mdRpaEtis, t4Ren tddetheafidm

Rc are independently hydrogen, nethyl, or ethyl; or
Coptkylerdil. and R are independent|y hydrogen or nethyl. In

as ta128 &S il not S i.fic aspect,

2§ QShlghe BREER'T B Callty  EPRAELyRRREL], © PSD°C

3, @ sPecifingdpects,R)° dnd R aire thdepeirion@phRirogen o3.CLalkyl; or R"
anqj her specific aspect, nis 2. 10 In a specific

e

ang Ky eatie ipdeperdentliipdroeeh melipilsorsédct ed from (a) Y,
N gﬁlgysg%&fé @g(l’:t?g\;sglg h{/&rg B, I&%}I%IQJ E%’lkyl substituted at the

- N(
terminal position with hydroxy. Representative R groups include, but are not limited to,

hydrogen, methyl, ethyl, and 2-hydroxyethyl; such as hydrogen, methyl, and ethyl.

In other specific aspects, R'® is hydrogen or Cy.salkyl; or R" is hydrogen, methyl,
or ethyl; or R' is hydrogen or methyl.

In a specific aspect, R'%is —(CHz),-R”, wherein »is 0, 1, or 2. In another specific
aspect R'® is -(CH,)-R'7, wherein r is 1 or 2. Representative R'® groups include, but are
not limited to, -CH,-C(O)NR®R®, -CH,-C(O)-morpholinyl, -CH,-pyridinyl,
-CH,-pyrimidinyl, and -CH;-tetrahydrofuranyl.
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-N(R8a) C(O NR13R14; and (b) a noiety of formula (b)
wherein X is selected from-N(R8)C(O R9,
woRiRAFHRO) 2R10, - N(R8) C( O OR12, - N(R8) C( O NRLBELAIS2005/046295
-N(R8) S(O) 2NR13R14, 15 -C(O) NR13R14, -OR15, and
cyano. In yet another specific aspect, Wis Y. o
s pelniafspecifis pqmt:s R'isisslestedl é‘mhehiydﬁronm(){,a alivbrey, eC(QDNI%R

seI ecte (&l@[ éln}’\’lé &%@é gl@&%t@ﬁl %oftgan?/:
B P Op, R sor

egD€eELed fromY, wherein Y is -N(R8a)S(O 2R10; Y is

Néggs?%% l%ﬁgcﬁsﬁée& | 3 R Suopeen gy aBinegiyb s e or
R }ébl %daf fef I{dlg gﬁiﬁ?‘ﬁ? r any eghhydr ogen or nethyl; RO

rogen, pyrldlnyl or nethyl
Rthleu’\si)eBI 2 aegsaet ik 0y n Mothmfspécuﬁaaspema lsahd R14 are
|ndependently hydr.ogen or

ey agnochigh aﬂ%&?fmn?w 3 QpbdnEnEdph B 5 R s 2
or%ilﬁﬁ;)a&lg{h?ég%’cﬁ%%rsgw%% ) Wwherein (i) X is cyano; or

and R7 are hydrogen, R5 and R8
t akpra dpegigichepect of tie GRadnkiyh, SR\ selentell foms sel ect ed

f N( R8 ORI, -N(R8)S
@) & D kR T slspish g RN S SUADRS B EISORR/ - an
b) wh 0, 2, R6 30
_N(ﬁagkg)}géwﬁar ya (b) wherein ais nis

e hi/ rogen, and R5 and R8 taken toget her form
CZaI(b}:ulnﬁﬁwof Foniul @) aiersdi X is selpsted FomaN®RECYOMRI, ues

ety beaSclo, nibftoufivadraliima
—C@R@]ﬁ? 1P%ﬁ 05/ 046295 1In still another aspect

nt’lon is anoiety of formula (b); ais O

i yet dnbtBerlspedifiofaspct, ¥ id ¥. hydrogen or net hyI or R5
and R}é together forma CZ Salk | ene; or R3 eg

t ak Bnspeoifietarpactsa W is sefoetedripem YRiyhsrsin Ris seiested feqm

-Nﬂﬁﬂdfﬁﬁ? SR v R B TR e v

sel@&&fw‘ﬁbm CHgRg‘)%@ R@t me m)ZM@)N(RsaM(@ERé(R@ Hn other

pecmﬂﬂ@@( WM‘@S@ g&@@l\z\f 1£8Q))S(O)2R1° Y is
'N@SMWSU igg%ggbwggéfﬁmpl ge)r”am n-4-yl,

1-( ‘h?&ﬂcﬁl%f%ﬁ@‘ct%ﬁﬂhe &%hﬁ&ﬁﬂﬂ@@é@l@t@ﬁﬂ@ﬁlmﬂvﬂt@ém Y is as defined
3- (et hoxycar bonyl - am nof1 Cérrol i di n-
\{

- y and
heRir(; REL ks dysrogempt mn‘él)yb)& riphydtpgen, @tmbydromauyh pémdmyl or methyl;

1® f,i c as W.i s ya Of . f or mu e

R SRR of BRI i SRl B 8 ety Bl Blrtcncton.

- S(RE Ty N ﬁ)a%@)egﬁ%rmlﬂlﬂ Rﬁ) GaQHEHERY: ect W is a moiety of

- N(R8 O) 2K|R13 O NR13 O) NRL s g
fornG(OpPRHERIn GPK it SyanoNRRiB e is 0, n is 2 and R are hydrogen R’ and R
taken together form C,alkylenyl, and X is selected from -N(R )C(O)Rg, -N(Rg)S(O)leo,
and -N(R®)C(O)NRPR™.

In another specific aspect, W is a moiety of formula (b) wherein a is 0, 7 is 2, R®

and R are hydrogen, and R and R? taken together form Cpalkylenyl. In this aspect,
representative X values include, but are not limited to, -N(RS)C(O)R9, -N(RS)S(O)ZRIO,

and -NR®C(O)NR"R'™.
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cyano, -SR15, -CF3, pyridinyl, pyrrolyl,
1, 1- di oxoi sot hi azol i di nyl, i m dazolyl, and

wopotemedids nyl , wherein pyrrolidinyl is optionaPCy/US2005/046295
substituted with oxo. 15 In another specific aspect, W
is a noiety of fornula (b), wherein X is selected

f r o stii] ®HICE @Rt of thie RSOGS(IQ)’) 2Ri9a mogtref Hpmula (b); ais O or 1; »

s L o SHDRTo8oae) G RRIARULS, S0t Cpehd pRg Skgfe or R

& R3Rukch Bod P lreSORH, UG- FERAAIRY ard¥bdch 13drdeRlor FOT dRS
n (%{rrmea ), V\,ﬁerel an>I<£| s sel ectaéd frg?’ﬁ -N( R8) C(a?))RQ

togebll(eR}ﬁﬁ(rQ QRs’HﬂgyleI@( aid X02 as defineé heed). NR13R14,

' Bpaanatit weRce Ror e R e R NSO,
NHN‘(B% ANERE3E B%é)cﬁde 8(0),0HSt-N(CHgIcteNNERES; i ©

aspect s, orrula(b) wherein Xis

—N@HQCE‘EGHZ(ENQhﬂrnd‘kl@%$l¢(0©)f1@9peramﬁ-ﬂ&)l,§( dﬁ@ﬂlﬁammdarbonyl-

pl%?%gr?%lciﬁ) {\Iﬁ?ily%gﬁg{l gi:yl Cﬁﬁ_bo %8}26159\(?03‘%8} gla&gogrcgrbggyl-
s RESHE S g 2 W BRUBIL R A 3T & ol oty

and R5 i's hydrogen, Cl.3allcyl, or
Cl. 3ah Ispetcﬂimdrspeotx W is e moietyhd formmuta (3] whersint X osobictdd from

NI R RGO SUEIREIGR Y, RRONRER™,
N R, O e PPN 5 REOTOR T S KRS
cy?rgi; ﬁi?@ﬁ“ﬁﬁm my&o@ﬂTgnggk@dommlamﬂlgﬁl gurt]mtiaaslyt ,akén
pyfrelidignl Wh@lfe{ﬁ@ﬁgﬂ dingl s étlﬁyﬁﬂy %F;&’S@l‘tega Wi Px0-" 9 wo

2006/ 96&% fé&%@ggﬁé F’s%%@to%é Qs4e§glgféty ((%t %ﬁllef‘e)fﬂ X is selected

wher el n t1ona stlt

frmﬁ(r%@m(oén? |4 NYIRS)SC@)zR tsuéiﬁzﬁlm-m(mca)m% N@Ri)(l(@)NR”R”
-Nﬁpﬁgozﬁét B d R GO o TR nd v
i~ glgﬁkh%ﬁpege%%%isg%%eﬁ Bf%rt%%nﬁﬁ al@ﬁ Hérfsm Biselebted from

are | nde

Nh&ﬁcofgm‘f N(R@)SLG%W% s(m@z; w&@ﬂzoomimm(om“w“
OCEORNRERY 5 OR by qnd G @@ o Pl B N ROCOIREFRYSORRY,
'I‘ﬂ(ﬁ)%@%ﬁaws@ 8@;[%3 In gﬁoo% S;rs agggct n |Hs1ean

| NV ankiipbther shecidRaspectn W tmthotrty dDfontiliia (b)] whetein KX ib selected
from NRY)CO)R®, -NR*)S(O)R', and -NR®)C(O)NRR™; or X is -N(R*)S(O):R".

In one aspect of the invention, RY, R% R, R* and a are as defined herein;

W is selected from Y and a moiety of formula (b), and

R’ is hydrogen, Cy.3alkyl, or C;.alkyl substituted at the terminal position with
hydroxy;

R% and R7 at each occurrence are independently hydrogen, hydroxy, halo or cyano;

R® and R are hydrogen or C;salkyl;

or R? and R’ or R® and R® taken together are -OCH,CH,-;

or R® and R® taken together form a C,.salkylene;

or R® and R® taken to gether form a Cj.salkylene;

R’ is hydrogen, tetrahydrofuranyl, pyridinyl, or C;.salkyl;

9



compound of formula (l-a): RB3 N~~W O NH Rl "N N

(l-a) R2 15 wherein Rl is hydrogen, halo or
WQ200b@ekes; R2 is isopropyl or C4_5cycl oal kyl PCRYS2®5/046295

hydroxy, Cl_3allcoxy, or OC(O) NRaRb; Wi s sel ected

from20 (a) .Y, wherein Y is selected f .

- N( ﬁéa)‘ﬁ% L WW‘F@915%1@12@@101131150@%%?‘@@@@15(0)201-331ky1, or
with kB2 faq% NRL3R14, and -N(R a) S(O)2NR13R14; and (b) a

0

nol et onnula (b): pla R5 I NCH2ZCH2 N X n a
R6 AR {HINR i er € galltf, W&r%@ﬁéﬂk@&% ti6KaliAdHRAREE 46BFom 1 to
X is selected from-N(R8)C(O R9, R8) S( O 2R10,

,’:r‘

1adgin) 02, - N(R8) C(0) OR12, - N( R8) C( O) NRL3R14,

g e R R n SO

yr| I[WC“a];lgyIIrOl yl, 1, 1-di oxo isothiazolidinyl,

i m dazol yl pyrrolldln |, wherein pyrrolldlnyl i's
opt .@ ?réillx’)ﬁ@l}g g gretindepgndgntlly hydeges oRE 1. Bét},k}ﬂy d r ogen,

R i R O R S

-CH&@»ynnﬂemszlndﬁmmyte&mdy@@@fm hydr oxy, hal o or cyano;
R8 and.R8a are Hgi%gen or Cl1 3allcyl; or R5 and R8 or
10 R5 %dl%Q(@@QQ OrCalcor Faf hand 10 or R3 and

RS fis 1ﬁg&r%{§§ j %%gn t oget her are - OCH2CH2- :

In another aspect, the invention provides a compound of formula (I) which is a

compound of formula (I-a):

R3
%{N\)\/W
O
NH
RI— X \N
N ()
R2

15 wherein
R'is hydrogen, halo or C;_salkyl;
R*is isopropyl or Cy4.scycloalkyl;
R’ is hydroxy, C,salkoxy, or OC(O)NR’R®;
W is selected from
20 (@ Y, whereinY is selected from -N(R¥*)C(O)R’, -N(R**)S(O),R°,
-NR*)C(0)OR', -NR*)C(O)NR’R, and -N(R®*)S(0),NR*R'*; and
(b) a moiety of formula (b):

oy

R R’

wherein

10
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RO is hydrogen, tetrahydrofuranyl, pyridinyl, or

nmet hyl ; R10 is Cl.3al kyl, wherein Cl.3allcyl is
wopbiemagi2fy substituted with -S(0O) 2CL. 3al kyl , BCT/USRE0K/046295

from1l to 3 halo; RL1 is NRaRb, or Cl.3allcyl, where ,

Cl_3al kyl is optionally substituted 1\évi th 11‘1rom 1 15to |,

3 hxlieselesteREomntN(R)C(OIR’ RENERIS(R):R akSR { e t-NEREM)IAR -,

| kvl 5 i sal kyl B, BR1

NE BB N SRR 5PN IS SOl & oyor ™
- L . HRr inyli-di oBHmYl. .
O A T Ry o B o RiB T
imid Q%D dBpyrroSdD)y2 Breinpyrr Qi dipdHS ppiRenadiy guipdhiteied with oxo;

I ndependent | drogen or 3al ; i s0or.1:and .n is

an Raagerossh &)abSLg Goalfnubaiiiepay Beldiog Begiin g
hy&rgx-.SRl& or X forms a 25 carbon-carbon bond wth the

car

Bon at om bear ng the substituents R6 and R7; or a
phaRfraa®R{ hicakh yeacmapt ablislependently hgdiogert, dydioxy, halo or cyano;

st er eoi soper ﬁh(greof. ThlZ( 1_nventi on further provides
a c8npediRd ¢ hydPan I Gralys RS RA N ON ~\~X NHn R1
N N {35 8 5 .
peTPURSBIR o 4EB Bl Rlobdni R AT AR, | ana x

t aker RhyndR’ 61> aral RE sakee fogethdr her-8/GH,CFhe i nvent i on

further provides a co oupd Qf. f.ormul il-c): O- ON
NH RRis hydgpgen, @)Tahsfqrqﬁany , pyridinyl, or methyl;

R is Cy_salkyl, wherein Cy.salkyl is optionally substituted with -S(0),C1.salkyl, or
with from 1 to 3 halo;

RMis -NR®R®, or C;.3alkyl, where Cyalkyl is optionally substituted with from 1
to 3 halo;

or R® and R or R® and R! taken together form C;.salkylenyl;

R'%is Cpalkyl;

R3, R, and R'® are independently hydrogen or Cysalkyl;

R!® is -CH,-C(O)NR?R®, -CH,-C(O)-morpholinyl, -CH,-pyridinyl,
-CH;,-pyrimidinyl, or -CH,-tetrahydrofuranyl;

R is -C(O)OCHs, -S(0),CHs, or -C(O)CH;

R? and R® are independently hydrogen or Ci.3alkyl,

aisOor1; and

n is an integer of 1, 2, or 3; provided that when z is 1, X is -SRY, or X forms a
carbon-carbon bond with the carbon atom bearing the substituents R®and R;

or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof.

The invention further provides a compound of formula (I-b):

R3 p4
0 @NQR@N@X
NH ~ n
N

Y, (1-b)

X
1N
R—r
S

11



R2 wherein Ws selected from-C(OR9, -S(O) 2R10,
-C(OOR12, -C(ONR13R14, 5 -S(0O) 2NR13R14, and
WwWoRERAN125- X; and RlL, R2, R6, R7, R9, R10, R12PCRI82005/046295
and R14 take any of the val ues defined herein. The
i nvention furgher provides a conpound of formula
whiareig)R', RRE R, n@nd XKtake axy NFtheRplus NefineddiereilR2 wher ei n
n' is an integer, of Q..1, or 2 nd.R1 +.R3, R4,
and Daep i fher providesia owwoypd agfoFWB@Fiﬁ‘S}-ei n. In
yet anot her aspect, the invention proyj t he
conpounds listed in Tables 1o X her /ﬁhe chemi cal
nam ng conventi ons used her&i N LHust st ed for the
compound of Exanple 1: OHYYN H'O 15 whi%ch is
desi gnated 1-isg HNHdazol e- 3- car boxylic acid
{ (1S, 3R, 5R) - g=[2- y-3
-((S) - 2- et hox rrolidi(rl_-c-yl)propyl]
-8-azabicyclo [372.1 oct-3 Vyl} am de according to
t he Aut oNom sof t war e, Rprovi ded by MDL I nfornmation

st Fr t A he ' t;k on
v Pt pslHRLEP TS LLOMR e SOV eI S0DUNELR be
SROTNHS2003hQ4R29R )01 & RY RINROR R THONDS 188 SHRITE! Bfke any
with the bicyclic ring systemthat are depi'cted as
ofdled Yajuesalefinetblsdreid. wedges. The conpound is
alternatively . denoted.as N[ (3-endp)-8-(3-((S)-2-
et MR IEROT SRR PIicES £ SompoathoosRy BBl T) - 6. azabi
cyclo[3.2.1 ] oct-3-yl]-1-(1- R® 4
nmet hyl et hyl ) - 1H i ndazol e- 3.;car boxamde: Paxticul ar
menti on maybe made of Wi %:jpﬂ X
1-i sopropyl - 1H i ndazol - carljoxylic acid n'
{(1S, 3R, 5R) - 8-

\¢yclo[3.2.1 | @et)-3-yl} amide;

wherein »n'is an ihteger of 0;1, or 2, and R}, R, R® R* and X take any of the values
defined herein. ‘

In yet another aspect, the invention provides the compounds listed in Tables I to X
herein.

The chemical naming conventions used herein are illustrated for the compound of

y (5
R OH
N
\N H CI)

Example 1:

’

N

which is designated 1-isopropyl-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-[2-
hydroxy-3-((S)-2-methoxymethylpyrrolidin-1-yl)propyl]-8-azabicyclo[3.2.1]oct-3-
yl}amide according to the AutoNom software, provided by MDL Information Systems,
GmbH (Frankfurt, Germany). The designation (1.5,3R,5R) describes the relative

12
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1-i sopropyl - 1Hi ndazol e- 3-car boxylic acid
((1S, 3R, 5R)-8-{3-[(2-cyano-
wetmgslosses hyl am noj - 2- hydr oxypropyl } - 8- azabi cpCiraws2005/046295
[3.2.1 ] oct-3-yl)am de; 10
1-i sopropyl - 1Hi ndazol e- 3-carboxylic acid
oridrftdn3dt thEdoridts fadsobiaeHdosiyvh ﬁre[b‘icychl: eihp afiteth @{aﬂ ﬁ&r&eﬁrot@lr & solid
onyl ) pi p erazin-1-yl]prop - 8-azabicyclo [3 1]
andodashgl wydlges afheleompound is a ematlvely denoted as V- [(3 endo) 8-(3-((S)-2-

megh()f%’ng{}%y%'r_ égll-[nlzl ﬁ@ g?h(}f%c%%%ﬁ f%"é’ 5%3%10%/810?3.2.1 oct-3-yl]-1-(1-
diaNpsHLihenwlds-pabazinidd- yl ) propyl ] - 8- azabi cycl o

[3.2.1 ] oct-3-yl} am de;
1-i 8 @h@ymemwn méxnbomadgof thefollgving campgunds:

1 5
RN R e TR RS N AP SIS
mefHoR Béfw)ﬂyhaﬁﬂﬁel yl)proFyl] -8- azablcyclo[iS 2. 1]oct 3 -yl}amide;
1-i Sopropyl - 1Hi ndazo 3-carboxylic ac

{ (1&isRreR)-18- {n@az{cﬂ,e -3-carboxylic acid ((lS 3R SR) 8 {3 [(2-cyano-

| |]-8-
ethgb{ngwag?@gﬁf %D%(r g 61518}-%51%%&%1 ﬁ% il ¥]%CP 3 E’&/ 1-8-az
{1( '1 %le%?g%})l %ﬁn'dﬁlﬂﬁé-glcﬁrb%XQHé B9 Y153 RSR)YR- {2-hydroxy-3-[4-
(teratydmfosot X cﬂarwpﬂ)pmeeaznml W ipropyb-Bazstossetn] 33yl pctB-dr-amide;
l.o] 3. 2.

)Y Subinnpi A hvnle ke i S B -2 vdroxy 3.4
me{}(aﬁ%u%% @pe&zﬁr{ B)Yi)ﬁfdfleﬂrglﬁébfcyélﬂ){?; 2 l]oct -3- yli)amlde

net hanesul fonyl pi perazin-1-yl) -aZabicycl o[ 3.2
.1 Jl-isapre@dyllH-indazade3-darbbxglic hgld {@)SWR) -8-(4-

car%%]gsylgl%ﬂggémp@%ﬁ gl[gl%g{hyﬁyé azaﬁcygl%?fg 1foc§ 3 yﬂagﬁgé/ ')-am

1] ogl J L d met hyl
bR R s

dﬁ{l«{t}i}‘ﬂpﬁlﬂﬁlﬁ%lpﬁwfa(z 5)-1 21)#%*Uy(hayyp$@}(}d] -8%zabicyclo[3.2.1]oct-3-yl} amide;
e o A Beie Foafborstte ba 04 4 Srp gpigy ! ol 3. 2

me}lzdfgﬁglfgﬂgi%p eﬁ%@%ﬁ%&ﬂ%ﬁﬁfo@?ﬁﬂ—é&bﬁ%l@ [3.2.1]oct-3-yl} amide;

( et aoyespyl{1Ghiddamdlepartioxg)ipacigyl 15, BR, AR RBIER)El-bydroxy-3-(4-
3.2.1 t-3-y
i O PR 1 by PTG 15 gaabyRIpls 2 gty amide;

{(1 [ | i
R?g n‘? 3{?3 ﬁ%/%?}g?(y 30[61 s]opléopgza In(f:lc)i/az]ole -3- carbonyl) -amino]-8
azdbi’@cl@3 2l foass-déprogM)pyrrolidin-3 yl]carbarmc acid methyl ester
1-i sopropyl - IH-|ndazoIe 3- c?rbo

{( 13- 13<pprgp3}1 181+ [rgla%q & rﬁa]rbox 1c amﬁ {1 § 31%1 gR) 8-[(S)-2-hydroxy-3-(4-
ﬁaﬁ%ggg?orﬁ;ygb?ﬁergzﬁ-\f AR R¥ARICRU i R 7B 11584 3N Parfiad,

1 i JopsmpYYl-1EHdagsleoH@rtbaytic by 153 RERWS-[2-hydroxy-3-
1S, 3R 5R)

(m@t w;fpwlmegb"&mnwympdﬂy%a%ﬁb}wpb@ addastdpdtamiden 1
1°F ittt itnld 3 MR pO8 s R S QRbaf0295

mdih i Emis) QR}ydﬁndyﬁrdpquSD%z}abi&ycloB 2 1]oct -3 yl} amlde
[ (pyri d| ne- 4- car bonyl ) am nol pro i clo
[ 3. A-isopropylt Eindayelai3geaboxylic a01d {( S, 3R SR) 8 [3 ( ormyl-

mefﬂa)% gﬁsj-@%yd%&tygm%gﬁ% zaglc% L E&Di(x dc‘?3%}f} aﬂude
hyd YIOPéMII%QMH irfitaadla3l&yedelic adid K[ 1S8R, 3RY-BI[34hBde; and

5 1-isopro I 1H i ndazol e- 3-carboxylic acid
dup(:tj_]ﬁug@d(g gh%momd]@-@z@gwcglﬁ 2.T]oct-3-yl}amide;

(et hanesul f onyhnet hyl am no) gy opyl ] - 8- azabi cycl 0[ 3. 2.1

] oct-3-yl} amde. As illustrated above, the conpounds

of the invention may contain one or nore

m

<.
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chiral centers. Accordingly, the invention includes

racem c m xtures, pure stereoisoners, and
webters@edrsner - enri ched m xtures of such i sonmer BCTWSk@®SM46295

ot herwi se indicated. Wien a 10 particul ar stereoi soner

is shown, it wll be understood by those skilled in

t he ]aisbpropthH-indazole -Bombotdicakid((heB R SRp8e@Hsalinmeys3-
may,. be prese i.n 1he osi.tions _of the {nvention
i BrRemliecain gyl B4 zab@%ﬁé@dﬂ?ﬁa% WG | | ty
f th Ofst S3. a1 -
the proBoRRORnERoR™s SutHIE st [1P4 15 SR P (b Sy Bino-2
hydfeayprbpgl8-rahpytlofS. 2.0 qeb8+disamitlenpaisi t i ons and

he FaPPBRYhRiRHb R eact 1l oL AgHosy-3-
O b é%%ﬁ%mﬂﬂéﬂamﬁa‘@ﬁ RGPy o

c o nAndinstoaisd deestht cotdpberis of thecinwesiondedyi dvathin suedr more
kyl groups .20 t%\gl callly contain from1l to 10 carbon
chiptTRoprRu gk i inghlap SaceRiq Mdurep pufRfergpisomers,

an?)é?egﬁilfvmé?eehﬂx ed Iﬁ i s of;]Sélgi_i g%elrg, meéggo %t&%r}&ﬁ?é' AB¥hted. When a

paktiouliar lsteradisonter ms%ﬂtoydn., itrwitidreyinderstooé rbtyylhose skidled il the art that
n-nonyl, n-decyl and the like. The term "al kyl eny
miger aIﬁP‘Pé}}F eﬁ%therrﬁé%rﬁgls%inaqsmympr%@wafh%aommtwﬁ pﬁiéw invention
e 7
sg’ Hﬂlﬁ%S& &dg@g%éﬁ%o ﬁ tha? E[lf{&tflﬁg Bfﬂle gm%?%ﬁgbfg al 5 Q/B1e is not
ehlnﬁﬁzhteltﬂby tHeyproweycedf mmleﬁxsometshyl enyl, ethylenyl,
n- propyl enyl, isopropyl enyl, n- butylenyl,
sec- butylenyl tert-butylenyl, and the |ike. The term
Dél k y" means the nonoval ent group -0-alkyl, where
y| is defined as above. Representative aI koxy
g r OUlEen ddsetibiag thycotaouals, esappiifions widietiodseixivention, the
opoxy, but oxy, and the like. 30 The term"co ound'
g termsdiepe thedollawingiaeanings: wdess oferyisp indieat
{J;reﬁnpﬁ{pggm%l ¥ Im.eaﬁ? L monXValenlf a%enfﬂyiﬁe bci%le%gl% WI-II-{(]:E may be

nmeans m)nova

lireaf &agMthed oﬂéc@ﬂtﬁné{ﬁbrﬁ I‘ﬂheréﬁi‘y 0B 16¥B BEHRY st deftied, such alkyl groups
mul ticyclic. Unless otherw se defined, such cyc oal ky

typiedbprentain frow LH0E) GemIEORSTR emTUSyE 85yb sronppinchideyby way

of g e b O il e T ha bRy G ééinfa?f@%esec-butyl
IS&MQHO‘@’F ﬂw’y}“’ - W pQLHeX%rL, nGUBlyRREEYY n-nbM Gl 218N land the like.

cycl ohept yl , ooct and the 171 ke. e term
" hallBte tm?@ksdenyl Lot ﬂ{Y&,ﬂmb'bmanScﬁr dinalentrsaiwgeted hgdroersbon group

i iy bE TP b arombia e BERG Roperpatys "alkylenyl
SroEHiRISdS b?%wfaxaﬁﬁlslb %&thy1@nﬂeaﬁy1@£y1t ﬁ-%?éﬂﬁ‘éﬁ&l ISBBFOpymnyl n-

term "treat nent as used herel n neans t tr eat ment
buwlmyieasbutybhns’b rarebutytenyl, pedithedlkecondi tion in a

Pﬁ:: :"Jjn x%fﬁ means H;ma mon(or\)/ re}ltl gcrglll];‘;Jl Lb H?yl wlqgre alkyl is dlgﬂned

as above. Representatlve alkoxy groups include, by way of example, methoxy, ethoxy,

propoxy, butoxy, and the like.

The term "compound" means a compound that was synthetically prepared or
prepared in any other way, such as by metabolism.

The term “cycloalkyl” means a monovalent saturated carbocyclic group which

may be monocyclic or multicyclic. Unless otherwise defined, such cycloalkyl groups
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(a) preventing the disease, disorder, or nedical

condition fromoccurring, i.e., 10 prophylactic
wonrewtoeens of a patient; (b) aneliorating the HBCTAE3®3/046295
di sorder, or nedical condition, i.e., elimnating or

causi ng regression of the disease, disorder, or
typieallyoitagrofrdint3 tori O qartzon qmems eReprefenjativa pmledbjflrgouménclude by

di sease, . di sorder r cal. conditi
Ol APl e SRR o IETE bHEABIRY pyrdbtifcile GislorepBY Foocts,
anfiggofier, or nedical condition in a patient; or (d)

alleviating the synptonms of the disease, disorder, or

rre d I Tl terooYicild’i meanisa falorqz;a:hloemtbromh er i@iom

maceuf | cal | ce ble salt{" nmeans a salt

or opLiPaeT bR s e oG ATBRLE TS Al PEORECEHICIEN & offect

trefaﬁﬁeﬁﬁ Hh&ﬁl{rﬁ‘é‘c&@@ t&é’ Qtlé?l@il‘% £k of fdsttheds @ mammal .

can be | ved from
pha r’]ﬁ&demt {toamtrhgntd a&:mmﬂébtm ineangtha ireatorenbofyadiseasaciigsder, or
d fro har maceuti cal | y-accepf abl e, bases.
erﬁfﬂl E%ﬂl %ﬁ’ﬁ’éfea‘fq 13 rpara@egéiagmu@r@aw lugagy which includes:

comeyinds ré\fengﬁgel RIESEL, dlsBURRId: AR LoRHBRH Fifn dbOBing, i.c.,

ém phar'maceut i cal Ty-accepta
aci ds mqﬂm@lacbutreﬂn&_nﬂmﬁabatmnt ed 25 to, acetic,

b | f h I t

ete R:(E)QELSJIUWO Bllggt(t:mg l’gl'lxpaien 1?6%9%6 C%%rggecgq? n:flglixﬂlgé)n r1 Ie , eliminating or
hydr obr O'E'aﬁsm%% g{é§§1t3+ ?f’ 't}fe dlg:eag’e; 'dﬁorcfé?lo? 'n‘fedlcﬁ%drﬁltlon ina
mandel i ¢ nesul fonic, nmuéic, ni't

pant ot heriatientphosphori ¢, succinic, sul furl c, tartaric,

p-t ol uenesul fonic, Xi naf oi ¢ (1- hydr oxXy- 2- napht hoi ¢
aci d¥) napppvsssiigsthe diseagesdisordn, of mefigal comditionel ¢ %%wmg or
30 The t £
f or med b)e/a?ﬂg%uen‘ggbé! %\(f;‘eloﬂ}ﬁéﬁ%f ﬁ}ectﬂggg% ; glsg qegg)g El?egl?t}a?condltlon in
conmpound afatitieot nvention or a
phar maceutically-acceptable salt t hereof, and_one or
mor ddhol edgvistingihe sympfopsnf theadisprseslispad@sorpedical condition in a
typi cal | )i)a ey st alline solids having a substantially
fixed nmolfar ratio of solute and solvent. 15 WD
20061 HG8HP SHREMAJIBREHIN. L6 M e silenheme atsal pipated| oan bis acid
i nclude by way of exanple, water, nethanol, ethanol,
orj eppw@pbmccem@é@ fa aémlmstr%tm tp afipesuctias A mamamal. Such salts

cail %F Id %\Q dafg 6‘1\!1% nr%ag%ﬂ%c%ﬁ? ?%@%%r %gL%inc or %rgalﬂ%dac?({s%hd Ifltom

phRfREJFRGEQUYIa6epkabl 66N B Caly apRar@acdutisalyadceptable salts of
st ereoi soner thereof' is intended to include all

copmomdsmﬂtMewt gylentson 359 mma@sl fraam@cids.er eoi soner s,

Sar o8 Bt BB ER e e S TR REAE gyt iiced

to, [de8tié, DeRPenadHl BRI bEHzB el bé}ﬁplgﬁﬁﬂﬁmﬁﬁﬁ‘@@ cthaRéNBLc] Rfharic,
group suitable for
gluconic, glutamic, hydrobromic, hydrochloric, lactic, maleic, malic, mandelic,

methanesulfonic, mucic, nitric, pantothenic, phosphoric, succinic, sulfuric, tartaric,
p-toluenesulfonic, xinafoic (1-hydroxy-2-naphthoic acid), napthalene-1,5-disulfonic acid
and the like.

The term “solvate” means a complex or aggregate formed by one or more
molecules of a solute, i.e. a compound of the invention or a pharmaceutically-acceptable
salt thereof, and one or more molecules of a solvent. Such solvates are typically

crystalline solids having a substantially fixed molar ratio of solute and solvent.
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preventing undesired reactions at an am no nitrogen.

Representative am no-protecting 10 groups include,
wouaboemeei2not limted to, fornyl; acyl groups, POT/US2005/046295

exanpl e al kanoyl groups, such as acetyl;

al koxycar bonyl groups, such as tert-butoxycarbonyl
ReffiBesmjative dolykme idvtudederanyf exgmplep siates,unéthaml, ethanol,

benzyl oxycar honyl z) and ) .
isoproppn)y 2K ARLHELY ]é"acﬁlﬁ‘o nYhen thesejventis grater iy solypls fpened is a
hw%%%h as benzyl (Bn), trityl (Tr), and

, 1-di - (4' - met hoxyphenyl ) net hyl; silyl groups, such as

t r i Tstiliydesipbtebia(eiNmyt thatdrhéot a phdrntactuticdily-aatehiabkishif lor

(TBDVB); and the like. General thetic Pr.ocedures
solynippbeifisgisemer Wereof & iteripdda Hmi‘éc{%ﬂ”éﬁél?i@ Juppy saffs, solvates

a t
o] GPAL B LLE L SR SO RLBI S bR BB s
stefdadisbinetibfd cdfip@mpesforafuld (I present invention is
|Ilustrated in the schenes_below, those skilled .in _the
ar t Thoferm ‘eadrpyBioReting Sroug| me&gbéEfoée%mgwpﬁpg%@ﬁfor

prey @8 @tdn%emge%%&%ﬁﬁg SO8! Bind ?L&b%sﬁ hﬁegﬁ%géﬁt%ﬁe 2RSS ng

( —

er nme S ano
groub@irchdg, b taey had |11$m’c@ﬂ@Wfohﬁyl avo gﬁm@)k,l fot ehniple lkenmdyt troups,
It will also be appreciated that where typical or

suqbrasfaeety’k allgoxpradosyl EioHRS, SRA fent: béltoxyp%rh%wl &Roc);

aryi%l%g’?ﬁt °%§1e%r lel};EZ &Chglg 'bg?iﬂ)ly‘a&rbﬁqu@%)t a§1tlah er process
9- fn@ﬂaiylm@tmxy‘cm oY1 Bnioe); usEeicthyl goapgishe W RazdiBhE tityl (Tr),

Optimum reacti on conditions may varé wth t

he
and é,dtdldﬁ-methom@team@efbwl SBYhEPHDsysUEH as H@pethglﬁtlﬂ (TMS) and tert-
det ned by one skllled in the art
bu@&j @Fﬁ@ @?Plﬁ's% er[ﬁlpr ocedures. Additionally, as

will be apparent to those skilled in the art,
conventional protecting 30 groups may be necessary to
prﬂﬁhﬁﬂﬁhﬁﬂﬂlgﬂﬁmﬁﬁnctlonal groups fron1undergO|ng

undesire ons. The c ol ce o

pr ot‘ejz’gmoﬁﬁd cf'e%ﬁ%mf‘%]?tmél C4R B PR 1% %ﬂ aVél?aP %)eustartlng
maf&lals @SnSthb tARvEnE g&fyrélln%iﬁods%d@iwe&@ﬂes OAItﬁéligh a partlcular

deprotection, are well known in the art. For exanp

aspeghed the gropens umntmglsg]d@iméed larﬁhrs scheines belowodiass skéﬂf:daﬁ dhe art

RSP ) SRS P AP DIOSE Eretyg e o
deﬁh@é&?{ Al RDrEyMRS ottitr KARIHsCreDyd ARl SartidP hiatbria’i knb®R,to

New Yor k, 1999, and references cited therein.
thoEh ekifledt the agntls wilhelsy e apiirceisted aakmvbicre typiealfayIprefairedprocess

copfig 0 ?qvaﬁtﬁ%@%mgr%gﬁ' e Rl SRS, SO1 GRS, prossures
etcﬁoigp gﬁ@ﬁi ot B Adftibhs b éﬁ@d) 68usZA vntess 6fHeRBde Rfted.

Xy or dr oxy-substituted Cl1_4allcyl are prepared
Opmlsnum resstiomteulitions Sciyemey with tiscreela reactadts MigoR@nRased, but

sué}lchogﬁltﬁ)%s can be determined by one skilled in the art by routine optimization
procedures.

Additionally, as will be apparent to those skilled in the art, conventional protecting
groups may be necessary to prevent certain functional groups from undergoing undesired
reactions. The choice of a suitable protecting group for a particular functional group, as
well as suitable conditions for protection and deprotection, are well known in the art. For

example, numerous protecting groups, and their introduction and removal, are described
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ONW R~-; NNH+ HW+LLRILN RR' N "2 R 123
(I') by reacting internediate 1, with internediate 2
wandeioaties redi ate 3, wherein L is a |l eaving 10CGUSAD5/046295
such as chloro, brono, iodo, nethanesul fonyl oxy,
p- t ol uenesul f onyl oxy, or
in Tr W, IGtesrerat Ita M- Wuts Snyreaing, GroappioVighaiaS)udresi)fdrdEdition,

formula (1). The reaction js typically conducted by
Wil tNewt York> 1 9% anderferences cifpd Wl ween  about 1 and

abo foi in

an rt%lgrg%l&gﬂ%?nﬁlﬁt‘éﬂc@@g&w}}nﬁl ﬁ%%mm% ﬁang? l%]:érg t he
deﬁgﬂ&ﬁn@ﬁvmkdabbwwum$$sodﬁnbasemhdmmd exanpl e betmeen

about 3 15 _and about .6 equival en base,. sugh

NN- dit p%@@@lﬁglpéﬁmth%ﬁm ReMp é%ﬂfm %lwl%lsflb aﬂaeined as

C

by SR RER Fif) el ERREC ER gt briphfed ANl Ythomd o

or unt|I the reaction is sulghamtisal |y conpl ete.

Cptlonally, equal nol ar equival ents of internediatesR3R4

2 and 3%c Ntadded in portions. The product of

fo I ky iys isolated %d4pur|f| ed by conveptj \)</W
¢ d\ues 20 For exanpl t he product _ga €°NH

c

‘rated t& dFPness L reducer sune, taken
up |rR2an aqueous weak acid solution an pulel ed by
HPLC chromat ography. It will be understood Ranat in the
process lof Scheme A and i%h other processes descKDbed
bel ow using internediate 1, internediate 1 can

byseasping Edenmedigie Lrsilhimemeriate 3 w@e’@é@@eéka 5 “5165%111 {is aleaving
s, Gy RO G8, U AL IR, PR o,

hecéssary ose

trifllorbhRthané-sulfdhyRadyetorprévide heompamid sffofthularif)er medi at e
1 with internediates 2 and 3 is accorrglished in a
n

si ndfihe rgetc@pn istypisaibaeandartpd by Rentpetingrintsimediptedevith between
erfor

BB e 3 ROl A St i s
métRAR! Bie@tha{o@snlh sehce 684 &ce&tordasd; Goxash Isbe‘cxoéem adBut 3

m&gﬂaaﬂmﬁq@ Ri}b@\égu%ﬁgg\f% giszoiaroﬁ)%-{e/ttjyslgrg?ne/ Ql“Alflgzrgasction is
typically conducted at a temperature in the range of about 50 °C to about 80 °C for about
12 hours to about 24 hours, or until the reaction is substantially complete. Optionally,
equal molar equivalents of intermediates 2 and 3 can be added in portions.

The product of formula (I) is isolated and purified by conventional procedures.
For example, the product can be concentrated to dryness under reduced pressure, taken up
in an aqueous weak acid solution and purified by HPLC chromatography.

It will be understood that in the process of Scheme A and in other processes
described below using intermediate 1, intermediate 1 can be supplied in the form of the
freebase or in a salt form, with appropriate adjustment of reaction conditions, as
necessary, as known to those skilled in the art.

In Scheme A, the reaction of intermediate 1 with intermediates 2 and 3 is
accomplished in a single step. Alternatively, the reaction can be performed in a stepwise
manner. Using similar reaction conditions to those described above, intermediates 1 and 3

can first be coupled to form an intermediate 5:
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25 Rwhich is then reacted with internediate 2 to

provi de a conpound of fornmula (I). Alternatively,
wonvwroeeidsate 2 can first be coupl ed to internediralsen03/046295

to form internediate 10: RB R4 L ,,VW 5 10 which is

subsequently reacted with the

i ndazol e- car boxani de-tropane intermedi &4, to

provi de a conpound of formul & ( nmpodunds of
by N-al kyl ati ng a
l\g‘u (F') inwhich R2 is
n

formula (1) can also be pre
be prepared according

conpound of the g{nuof\
defi ned as hydroge
k%tlon reaction is typically
npound of forrmula (1) in

10 to Scherme A. The N-al ky
conducted by contacting a

whiéH 18 fhdRZedcted W ih @&Maidtd2 BepMRRIR saddaifoudd sPbrabRYT). 4

equi val ents of a conpound of the formula L'-R2 in

whi eHtemativelyaintesemediaty Zeaufirsshatovakdito irgemedintodite form

Thi s re?ﬁﬁlon is typically conducted in a polar
intgrmeiate 1) vent such as dimethyl formamide in the

presence of between about 2 angk @bout 4 equivalents of

strong base, such as 15 pot?% wert- but oxi de or

sodi um hydri de. Typically, reaction i s perforned

at a tenperature of between afput 60 C and about 100

C for between about 6 and about 24 hours, or until
whictheis rselssetiatlyireacsudbgitlatite inddzplcecanipixamede-tropape inteamaddive 1, to

rnatlve ounds of fornmula (1) in which RL is

P“BF ?C@ﬂﬁﬂmdﬂigggﬁi%abre prepared by conventiona

pro SUSHT I

compounds of fgf}ﬁul? (Hﬁhﬁo IBWEP%% E&%ﬁgéégompound of the

foranof fmenulmﬂ) hinev/hidh Ryistdefisédsas }gdrq:ganndlslcbbalf s pepared 2dcording

h hyd , Kk ,
to §Hasn%fh§ dag B’L}%k%lg"é&? l)éé‘aimrwa txm%aﬂg)é%g@w%‘m Opgacrlgg Agpmpound

of %Hﬂ'uﬂ ﬁl%lpl‘illkp fsergﬂfﬁ%n%tﬁ Eél{‘fﬂ) gﬁoqtiﬁ%%valents ofa

coﬂlgtegzl;@ﬁg;i;}berﬁﬁlﬂ MSZ@QWV&ZZSJ%S&S awvﬁ[@gr&l@ such aR4ode3ordomo.
Thqszrlgle?qlon(ls ty?)lcally conducted in a polal;I allo\{*olt\lltl slc)_lve:er1\’cI sh“c_lh as Hm\é\{ll\gfvlflslmqamlde
in the presence of between about 2 and about 4 equivalents of strong base, such as
potassium fert-butoxide or sodium hydride. Typically, the reaction is performed at a
temperature of between about 60 °C and about 100 °C for between about 6 and about 24
hours, or until the reaction is substantially complete.

In yet another alternative, compounds of formula (I) in which R! is other than
hydrogen are prepared by conventional processes such as aromatic halogenation from
compounds of formula (I) in which R’ is hydrogen.

In another method of synthesis, compounds of formula (I) in which R? is hydroxy,
C1salkoxy, or —OC(O)NR?R” and the carbon atom bearing the substituent R® is not chiral

can be prepared by reacting an azetidine intermediate 11, as illustrated in Scheme B: |
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RR 11 2 (1) where L' is a counterion, such as

hal i de, for exanple, ", Bf, or trifluoroacetate,
weibds/o6dmser nedi ate 2, HW to provide a conporad/us2o0s/046295

formula (1). 5 The reaction is typically conducted by

contacting internediate 11 with between about 1 and

about 4 equivalents of interSvhdnaBe 2 in an inert

di luent, such as ethanol, nmethanol, or

dlnethylfornant?gfﬂ% the presence of an excess of R3R4

base, for et ween about 2 and about W
equi val ént f @ase such as k\{ \)Q/

N, N di i ro et h§l am ne,
R1108 |§ﬁaHHcylco[ . 4. 0] undec- 7- eng'_(DB

tN am ne. The #ea ﬂNOﬁ—rs-typlc NLO conduct ed
at a tﬁﬂperature in the range of about 5@2C to about
80 C for about 1 hour to about 16 hours, or until the
reaction ijg substantialjy conplete. T{® product is

isolated and purified by conventional neans. In yet
wharwol'hea comttérimh, efchsag bhdss ifor, examppn GidBr pfr thiflnongheet{te,)with

o in which R3.is roxy ca repared as illustrated
mtf:m@at%ﬁeﬁévmétr%wﬁ aﬁ%g?wf’ Gouaa(Hs a chiral 15
cenigl, ’reﬁt’iolg f‘satgﬁlcﬂ%/p o ng&é‘? 8 ?51%.&& ng' \E{J%sth&gﬁé ¥ %ﬁtt lf‘etween

12 t0 provi ornu chene

abdR& 1 2¥d #BoiN RequiNrdlentd ofhtermbtibid 2 iNNnGhdré diGet, RACHRR et]ﬂanol
(1) MWhen a single enantioner of the |nterned|ate
mqthanpb roﬁdtraeth@fqr@iamﬂ &y presgrcexy anexesss 9h b, BEFEIRPIe

el A5 O SR AR OB i,
1,9eRrAbe/ 16478, m}mﬁebm@fe@m ofyiéthdlbinyne. I"Ehetrbe&;tlbﬁ as:ﬁypmallly
of Schene C, internedi ate is contacted with

bet
comdnstad af ajprapepgtr nthoragge, P%l:toeihé Q°C §t ahow 8@ &ﬁqr@boatzl hour to

ab?lg: al%[h | 1 e OF ux(#tl t;dtil 3 a%lclzt%ﬂo %1 5@&8%;18@% ?%ggl%bzts O %?c?ductr 8solated and

pufidd bkp 2&Q§hﬁ&§29§mn§onducted at a tenperature in the
ran e of about 50 C to about 100 C for about 12 hour

ookanghehshes QSIS coEovdsef fmufs() n wiich R is

ub [
AR BT LSRRy b e i
cel@tgp lbQ¥&ftih g nﬁ&ﬁﬁﬂﬁ% Pwith, 1nt%ﬁﬁec§at@ hove pryvaiey oRfd of

from 5 readily available starting materials. For
formxdafl.e, when RB is hydroxy, an azetidine
Scheme C
R® R*
NH o %ngiﬁ\vkévﬂw
(e
SN x } A \ NH
O T e W R—E)\/g“k

= N R I}I
B2 R?

1 12 M

When a single enantiomer of the intermediate of formula 12 is employed, the
reaction of Scheme C is useful to prepare single enantiomers of compounds of formula (I)
having a chiral center at the carbon bearing the substituent R*. Typically, in the reaction
of Scheme C, intermediate 1 is contacted with between about 1 and about 1.2 equivalents

of the epoxide 12 in an inert diluent such as ethanol or toluene. The reaction is typically
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internmedi ate of fornmula 13 can be prepared by the

procedure illustrated in Schenme D. Schene D O NH O
wOol20g6/068825\ N NH + p RL ' X AN NH NN R2 R2 6P@B/US2005/046295

Internmediate 1 is reacted with internediate 6, an

oxi rane conmpound where L' 10 represents a hal o | eaving
cogenipsl Shudhmperatweiothe eigeof abat 50 8ddo adusrl 00 S fenrrbeyt 12 hours

to é‘b%‘%@,ﬁ{%&% y]i %ﬁﬂfﬁ&t %gctgom% Ytand n‘lgfr) und %y J}hemoc}uat is isolated

and PRF fied b boBEhBS M Iban@n azeti d| ne salt. This reaction
is typically conducted by contacting 1 with between

abo hezn@methbt@ﬂ@mnloefqu/%dmmesAQB abCatbpyeaare prepared from

ref R b el indbna bty Shed Ry RN Suh e ptiding

1nfeﬁﬁed]i§te Betnapk PO bedfteREl %bﬂ’llétpr&%dﬁx%‘iﬂﬁst&'fed‘iﬁ@ﬁheme D.

the reaction is substantlal conplete. To form
azetidine internediate 11 i nm;RB is Cl_3al koxy,
intermedi ate 13 above is contacted with fromsli ghtlyOH
| ess than one equival ent to about one equival ent of

C1_3al kyI halide s an inert diluent in the P
bet ween b and about 3 equival ents of 7222&% @
ba ol as ™ot assigr Ter t - but oxi d ' L@

eQ m

, deN e 20 react®on is typica' @ 1N d at
anb¥eniN tenperature for between aIQout a4 gNarter hour

to anRﬁour or until the reaction is subB’cantlaIIy

conpl gt e. SUI tabl e i nert di l uents incl yge

tetranydrofuran, toluene, diinethylformam de, and the

| i kentehmédiseads adaeted vithintdanediafdd, b oRir&dy ddaiPotnd@ &ihere L'

noi ety of the form-0OC(O NRaRb can be fparedfrom
re@ﬁsqnﬁﬁaeh%éﬁaame 250Uy yichas ronm, ichloythiog rpdgzg( PEingiaaee kyis bromo,

ev\ﬁépaﬁg lﬁgmpoﬁ{ﬁd%? &kﬁgﬁ&&gﬂ)ﬁﬁﬁ%ﬁ? ﬁﬁfn&%ﬁgﬁul 0 yd]r'in) to

fohﬁ] ﬁlﬁéﬂi’fﬁdia@é £3, 13 a6t GG tTask Mwhéttonae teaily 2Badlictel Bntacting
about 3 eth;l val ents of net hyl i socganate or
ardid

1 withbeteee Ahyand ghdwrd mlvaim ¢ vgra,ne compannd imer polar

aifit % 2t Byt P SRS e PR Bl oo e B e or
be&@&ﬁ/ 2B6R LA nHGhOMSRORR a7 PP the%iﬁfﬂoﬁ% %staﬁﬁglyoéonﬁalete

catal yti c anount of a strong base, such as potassi um
ter tTObﬁQnuthj@GUdlnesmma‘ty dit irdwhichifRe is Eaetlkany, inermediate 13

abg%%ﬁ%&l&gaﬁ%é ﬁt ed]dgﬁ Yal 5% tﬁ?gttpri?ee v afﬁl# quab]:oﬁr or?eeéqvl\l%e fent of a
Cl:8RGThh R insansiﬂcl% Hﬁiﬁgn't ﬁ{ th¥ p%%@%e%f%et\ﬁeh abo@tl MRl apout 3

conmpounds of fornula (1) R3 I's a carbamc
equivantswif etsyrong bass, tuch af potmm(fﬁ:(t@) -hiaRbleaa sodiemdrydpde.eThe
froma co o g of formul a
re

in ich R3 i
fist &t ﬂ?@eﬁtérﬁ\é?r@ﬂﬁ%%ﬁ%% aBputeptiprhour to
n(Ho).lr, o uﬂ‘ﬂi‘l‘ 68 rd33tidBis substantially complete. Suitable inert diluents include
tetrahydrofuran, toluene, dimethylformamide, and the like.

Intermediate 11 in which R? is a carbamic acid moiety of the form -OC(O)NR*R®

can be prepared from an intermediate of formula 13 in which R? is hydroxy. For example,
to prepare a compound of formula 11 in which R? is -OC(O)N(H)CH; or -OC(O)N(CHs),,
intermediate 13 is contacted with between about 1 and about 3 equivalents of
methylisocyanate or dimethylcarbamyl chloride, respectively, in an inert diluent in the

presence of between about 1 and about 3 equivalents of base, such as N,N-diisopropyl-
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-OC(ON(H) CH3 or -OC(O) N(CH3)2, a conpound of fornula
(I') in which R3is hydroxy is contacted wth between
wahaostoedi2and about 3 equi val ents of nethyl i socyanaisen06/046295
di met hyl carbanyl chl oride, respectively, under
conditions simlar to those described 10 above to
ethytaerine, @nd of @ ngelytic ambuditoimstmng byse, snohtas phtaR8ungerz-butoxide or

TS e B B oL B A e
about 4%'0uil's dngabout ﬂ' ﬂ%ur&r gatilhe réﬁcﬂ\%ﬁs Fs"%b%aﬁy Bompritel ©

I'ntermedi ate 1 can be prepared by react i ng
| nt edlizeditiatle, doﬁapmuh&s offoenniadl)ah evhidh R’ x5 oatbanac Bdid moiety of

represents._an mno rote tlng rou
the e TRHAPGR @spw HroRy 3 BB of Fgn %ﬂhﬁw@ah R is
hy@xd! B! e ggee{& gt,fagar% fipBind6f SrhlHaqhid %ﬁ’éﬁ R} is

con Iea one eqU|va ent, preferably
-Oﬁ@@)IMH)CHb outO(Ji((@NﬂCHb)am canp@ndiof dbremils (I)afn which R? 1s hydroxy

activating agent, su s, thiony| chlorjde or oxal
is eomtastedaith petiRen %ﬁi@}l@ byt esqptvalebsptaet hﬁ}se@f?@a cor
RS Bep s SRer CHRNGRRINIA hoso esgibed
ab@xmutpr@ﬁr@ tcmphodtof Il (pin whioh R’ 16-OGOINRER".t 0

about 4 hours, or until the reaction is substantiall

conpt pHogess Tororaparmg drpeRediaesof igrmpia 1iis syt Bapqhgme E.

added to a bi phasic m xture §cfhe1@@‘?i‘“ 1 equival ent of

the am notropane 15 to form=a protected internediate,

which isOextracted by standard procedures. The NH

bi phasi m xture of 15 is generally prepared Ry

NH@H15 in 2 a-@ronmatic dilue
t benzéne, %’g‘fne or the Jike'—g@nd addi ng an
aqueou 2 sol uti dTtho tai ni ng an excess O bé’§e, such
as sodi um hydr oxi de or potassi um hydroxi de, R
prefgrably about 2 5 equi val ents of basg. The
reactl on is typicall'y conducted at a tenperature

I anghteendédiQe 2B YE pRPared by redetiuf inkdehedidio14 st untedbediate 15,
m nut es to about 4 ours, or until the reaction is

whehB t epreseits 30 yviRgHRsplecting oy, 1o 0sy0dDmmmediate 1.

PCT 11US2005/ 04629 Al h
PP LdNAreen f LROPTR! KLt sy euBR Ho g 1 Mikyige by
coﬂﬁ&tﬁﬂg 1ith Bt Tehe oRé 8§APSENtOprefer S Béﬂv&fé@n agRinl asdebo@

equlvalents of an activating agent, such as thionyl chloride or oxalyl chloride in an

aromatic diluent, such as toluene, benzene, xylene, or the like. The reaction is typically
conducted at a temperature ranging from about 80 °C to about 120 °C for about 15
minutes to about 4 hours, or until the reaction is substantially complete.

The acid chloride solution is typically added to a biphasic mixture of about 1
equivalent of the aminotropane 15 to form a protected intermediate, which is extracted by
standard procedures. The biphasic mixture of 15 is generally prepared by dissolving 15 in
an aromatic diluent, such as toluene, benzene, xylene, or the like, and adding an aqueous
solution containing an excess of base, such as sodium hydroxide or potassium hydroxide,
preferably about 2 to 5 equivalents of base. The reaction is typically conducted at a
temperature ranging from about 80 °C to about 120 °C for about 15 minutes to about 4
hours, or until the reaction is substantially complete.
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di cycl ohexyl car bodi i m de (DCC),

1- (3-di net hyl am nopropyl ) -3-et hyl carbodiimde (EDC),
wonos@aziasri azol - 1 -yl oxytripyrrolidi no- phospROmiUS2005/046295

hexaf | uor ophosphate 5 (PyBop), optionally conbined

wi th 1-hydroxy-7-azabenzotriazole (HOAt). In yet

anotMiternatisblystha amidesgoup g afiintkemediate I5witlofhe carboxylic acid 14

internedi ate 15 with the cayboxylic acid 14 can be
%‘é@?%@@&gb@m@@a@ﬁmﬁ § cpipl e e ester . The
dicfeBhEShcRELERIODRC, 1 GRS ARSI CRBS G
(EpChtoe benzogyigpoblpylixstiinerolitdinoaisplyorwmnmivesd fluiosophpsphbGe

treatment with an acjd, .such trifluoro '

cetic acid,
(PyStaps aRtiqpaliveomafines wifh d-Hyraxy DB R IO eyl another
st Ine L SE BRI Br hyGBRaD £ BRI Erd AoliR i 8 %an be
peifbiedMyi ddgvetiay p4 @han adtiontedreteher exanple, is
conveniently renoved by hydrogenol ysis over a suitable
et dihe pratestipgieraupdh s semiied yistandaigiprecsdytss to piovidee
. pr ot d ' 0 e ' e ' .
im e S BR O RAAE e B E B B PRAE vl i by
trefit@ft Wwithavacidahlc as triflidrogbetiBbeld] mosididgathe axanylt 6f the
~when the protecting group Pl is Boc, the protected
intemmadinie.oPaesid kel intsamesfiaiadrost beontasted o iedtgrhase by

conysplital B vk D5 oTieq S &Ry ol P BTRUER Bedigoisys
coknieatly @é&ﬁmd%g HyAf gBAIYAE bed aafiitAIBIE A RGtalyst such as palladium

internedi ate 16 can be prepared by reacting
onzahodi net hoxy tetrahydrofuran 17 with

1, 3-acet gnedj car boxylicacid 18 .t rqvid o g
5. bahs protasies Rmefevaets lefh i Sho Radiong fesoriged in his
apPIRANBA (o Bp RENEY i/ ARable SaRRIBANAtE AP AR W ainble! HBBN the
reacted wth a slight excess of di-tent-butyl
pratectmgtzogt B' is Botthe phtgntesbamivetropang 16rcan e prepateddtydhe
ca&aly t to prgv' de the protected Boc internediate 20,
progefiwr lpstrafeddn SERFRS vr ovi de t he prot ect ed
am notropane internedi ate 16gcp2g 0 2006/ 069125
PCT/ US2005/ 046295 First, 2,5-di net hoxy
tetrahydrofuran 17 is contacted with between about

M i val e ef bly about 1.5 equij NL§@
begzﬁ am ne aﬁ EQtzza\%XLi;r/gjﬁ({)2@|excess, for exadpl e tAbout

1.1 equivalents, of 183- acet onedi car boxylic aci 1% in
an atidic aqueous 1 1

N.
% N\Boc Boc
0 NH,

20 16

For example, the protected aminotropane intermediate 16 can be prepared by
reacting 2,5-dimethoxy tetrahydrofuran 17 with 1,3-acetonedicarboxylic acid 18 to
provide 8-benzyl-8-azabicyclo[3.2.1]octan-3-one 19, commonly N-benzyliropanone.
N-benzyliropanone is then reacted with a slight excess of di-terz-butyl dicarbonate in the
presence of a transition metal catalyst to provide the protected Boc intermediate 20, which

is reduced to provide the protected aminotropane intermediate 16.

22



10

15

20

25

30

solution in the presence of a buffering agent such as

sodi um hydr ogen phosphate. The 5 reaction mxture is
woeato@do2d bet ween about 60 C and about 100 C POTRIS2005846295

decar boxyl ati on of any carboxylated internediates in

the product, 8-benzyl-8- azabicycl o[ 3.2.1]oct an- 3-o0ne

19, Fﬁeﬂﬂ;ﬁnﬂimeﬂhdxgﬁﬂydﬂydmﬁaam @ is coménciadt veitinbetivacreationt il and 2

t |caII cted excess of

cqpive lﬁléfﬁtpr%{?f%%? apg 415 E&H&ia ntSf%ﬁ?e iﬁﬂuée angkfilieht expess, for

exSplle UBO@NL B equitEifts, B f riyﬂ&%ﬂﬁf% SPReictd 1 id QFaCldllQa ucous
presence o transition neta cata yst to provid

soBton jir the pedsewtel oftadnififeding bgen? Bych as sodium hydrogen phosphate The
3-,0X0- 8- azag cyclof 3. 2. 1] oct ane- 8 rbox Ii acid

reaoliQR MpA is Begted to betwesn.abont oG an % {89 TG IR MRt ed
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azSDIERES3. '2f19¢sctaxamb @S mmamblgV baGy bpinEleent s, of
ammniumformate in an inert diluent, suc

met HARdrtermediaind9 isfypicallerragied it %%llﬁh%@ftcie%ﬁrpf@é‘lf@d?'butyl
dlc%%oﬁg fortegalﬁﬁlg,l%b%‘ﬁt Lt ‘é{llgf‘i% At l‘fnd]ega'h ggn gtg%b]{}here in the

configuration b~ tan

pré&efieaiTlal temaition m@mufag&t tog6videthe BddgRbicbRd extbingalidte o,
The 1H i ndazol e carboxylic acid, internmediate 14, can

3- @@ $-azebidyplops.e ddecsanes carperdisagidaerrdiugl jegter. t Bhe 1eagion is

rted in, the.l e d
eyl dybfoidph Eaflie s BUBIR Bl 12 7 2
t h © FexedifPin@smBalaey20 i§k6ntadbd M8 o 1Biee eRBEE Fbfexkingls fldre than

in Scheme C can be prepared as shown in Scheme G
253ghiypisnis, of asanfn rppipin-ary inegQliluent, suohRg methanol, kg thep

7 21 t te 2.
s et 08 ol LB R Htiaf i raieat £ it Pude,
colfbRati GAVIHRGD SR 6 chPbPp@Yi ey theérﬁﬁﬂapﬁrsce%resmcﬁ Rs
Is then recyclized to provide "internedi ate Thi s

allrafine txtoaetips. t ypi cal |y conduct ed by contactlng the

cqui s EREEe Pabarsdiek BTeTIeR el Fbiod b? s REPLse Y
pr@c%d&tteg' sinfilar tolthBsd ﬁg&ﬁé@fﬁ thSlifeYRinGah HrfaRaye t‘?zgma&nd Pharm

nbli ent tenperature for 30 between about 12 and about
Bu2141995,1#3 19d2-30renidl desdrébed @atieiegampkes belost ant | aI I y

complete, The |inear Jint iate 21|st
i sol ReQHTBYe Bimpeial eol%’alrseg rlb%gwmee% SasbepiEhAte as S#mng

s H,2006/ 069125 PCT/ US2005/ 046295

Scheme G
x HO R* > w
~ L -_ _—
H W+ O R4 L O W ©) R4
2 7 21 12

where intermediate 2 is reacted with intermediate 7, a substituted oxirane where L is a
halo leaving group, to provide intermediate 21, which is then recyclized to provide

intermediate 12. This reaction is typically conducted by contacting the amine

' intermediate 2 with between about 1 and about 2 equivalents of intermediate 7 in a polar

diluent such as ethanol. The reaction is typically conducted at ambient temperature for
between about 12 and about 24 hours, or until the reaction is substantially complete. The

linear intermediate 21 is typically isolated by conventional procedures as a solid. The
23
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solid 21 is typically dissolved in an inert diluent,

for exanple tetrahydrofuran, in the presence of a
wounbwroseirsess of base, for exanpl e sodi um hydr BgTAS2005/046295

produce the «cyclized internediate 12. In yet another

alternative nethod of synthesis, conpounds of fornula

sold 21 isatppiballySligobedriedn Meriodilnehi, figy dthpbubmhydmfeldn in the

1H i ndazol.e carboxylic_.acid 14 w.th i nt.er med
pre&mqe&g FRola.SXCE O ppsfs ot S aRID e FodL trprde iy Bmsia
: 0O ~R~- NOH+ ~\ ~N WO, "t NH H2N
Cy%eﬁlﬁmeﬁﬁ%zf%z 14 22 (n The reaction of the

car moxystl alnothax:altzbrﬂatw\amdhhod\dsfesynﬁldma,toenﬁ)zunds afyfpinmelh [19 can be
conduct ed 1 nder %?%fe coupl i ng con ns descr.ib

PO YIORD bR ETstin il ioasiand v %lalﬁteﬁ@edlate
[ER@[% q 83%3 n internediate of fornula
Ofg Kll b%%kﬁﬂg? where P2 represents an
am no-protecting group. 15 ISthems®li ates of fornula 23
can be prepared fromreadily available starting

materials using procedures anal ogous to the react]
descri bed above and/gr ,using alternative ge W

meil}j%ﬁ\ﬁgto osﬁ%ed in the Z;f;ﬁ'\ex | e,
10 Mt diat-e qu\\ﬁa epared usjn YtNEr nedi at e
R 24~ P2- N#N24 N 20 whi ch maybe f%r '\ppr otecting

the amkno nitrogen of the ami noazobicycl ggct ane 15

wi th ami no-protecting group P2 and then renoving Pl
frogythe nitrogesp of the azabicyclooctane groyp.
Protecting groups P1 and P2 are chosen such that they

ar e Theeeastiewl ofithd earbdiyliccacih 14 wothdhteioediate B3 1is wriwally eonducted

un\cll\Qreande céuphﬁg %(S)’r? 1t1gr?s cFescnbetdha%QveCPozr S%ﬁgméz ﬁ

3 pd

Intermediates of formula 22 can be prepared by deprotecting an intermediate of
formula 23:

R3 R*

/ﬁN\)k/W
P*—NH

23
where P? represents an amino-protecting group.
Intermediates of formula 23 can be prepared from readily available starting
materials using procedures analogous to the reactions described above and/or using
alternative reactions well known to those skilled in the art. For example, intermediate 23

can be prepared using an intermediate 24:

Q\—rNH
P?—NH |

24
which may be formed by protecting the amino nitrogen of the aminoazobicyclooctane 15
with amino-protecting group P? and then removing P' from the nitrogen of the
azabicyclooctane group. Protecting groups P! and P? are chosen such that they are

removed under different conditions. For example when P' is chosen as Boc, then Cbz can
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WD 2006/ 069125 PCT/ US2005/ 046295 be used as P2.

Substituting the protected am notropane 24 for
wonvwroeeidsate 1 in the reactions described i nPSthsams/046295

A and C provides internediates of formula 23. In yet

anot her_ alternative nmethod of synthesis, a conpound of
befusedrad BZ. (Subsiituting iteprotééticd amimmioptye 24 fofr amtemmbealiztd) imtha

ais 1, can be prepared_as shown bel ow in Schene 5

redsnaHEbssH Rl R REmRrA A & ZIORKRR intaegiaiosiof R 23
R § _ o . . . _
> N gg&vaoyheg Iglr’]c%xgath‘g Jlﬁ%atpéé\@ ggﬁn\g\l}]e'sﬂf & Eﬁgéﬁﬁ%f ?ghﬂ a %I) in which

r eact r erern 'S a [eavin
Wds aupicty b fartmle @3 atidk @5 1,fcan beysappted as shdvor belowrin Scheme T
et hoxy, or L-R18 is a carboxylic acid, i.e., L

represents a hydroxy group, to provide a conmpound of
formula (I). Exenplary re of internedi ate 26

i ncl ude met hanesul f onyl c:hl%?:?l §Jand acetyl chl ori de,
and the like. Optimal reaction conditions for the
reaction of Schene J my , vary degepding on the

cheni cal .properties ofR %lheHr eageRtB, as is well known

to those 15 skj Nj Nap i~ Hot exanplegiahen L is ()
a hal o | eavith p, such as c% oro, the reaction is
typi cally yct by contacting internmediate 25 with
befiwden-Tabgut 1 and a9 ut 4 equival ents 03g

inte ~afe 26 in an“Tnert diluent, such as

di chl or ongzhane, i'n the presence of an excess of a
base, for exanple between about 3 and about 6
wleegein watbemddsate 35 i2@adieb with sntetmeaisate 26, wherein L is a leaving group,

, N-di_ i sopr opyl et hyl am ne or . NP
suth B §R10 P PERENS [BlasSOF Gieete o7 LeRe o peaporylisfcidire L
jner i G [ mam de
re}%%%g;s’ éj}tnl;dlllgﬂlI %P ) ,SttQ ﬁ%%&é@%@d}h]%oﬁ%@)ﬁé{]%r oet hane,
t et rExdeydriat veapants afithté¢rhediatdk2h in€luee mesgleinennifonglchloride and

typically conducted at a tenperature_in the ran of
acglit orl-dfo@déﬁ? Bk pimalgeestiogconisigns for threpetion 9 Sgheme J may
: r of). i
v TR & MOl pHbles G BRI s Syl Iggringo hose
skiledboxhd 4t aci d, Scheme J represents an ami de coupling

reaction which is_typically, conducted by contacting
i nt fHSHMEPS, whety) iy hale ipaxingseun: such agrilogpdhe reaction is

oLl B o QB R e bbb e

eq@fvakenG@fihtefifedge b s uciheaslilnemzaichiad dihidromethane, in the

presence of an excess of a base, for example between about 3 and about 6 equivalents, of
base, such as N,N-diisopropylethylamine or 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU).
Suitable inert diluents also include N,N-dimethylformamide (DMF), trichloromethane,
1,1,2,2-tetrachloroethane, tetrahydrofuran, and the like. The reaction is typically
conducted at a temperature in the range of about -100 °C to about 30 °C for about a
quarter hour to about 2 hours, or until the reaction is substantially complete.

When intermediate 26 is a carboxylic acid, Scheme J represents an amide coupling
reaction which is typically conducted by contacting intermediate 25 with between about 1
and about 4 equivalents of a carboxylic acid in an inert diluent, for example, N,N-
dimethylformamide, in the presence of a coupling agent such as benzotriazol-1-

yloxytripyrrolidino-phosphonium hexafluorophosphate (PyBOP). The reaction is
25
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yl oxytri pyrrolidi no- phosphoni um hexaf| uor ophosphat e
(PyBOP). The reaction is 25 WO 2006/ 069125

WOCTeWs2Ne5/ 046295 typically conducted at anmbPemtUsS2005/046295
tenperature, for about a quarter hour to about 2
hours, or until the reaction is substantially

typiaaltp cedducteBut tiablent ®hiperatat) foe alomil plgumgerdgantosabiont? hoks, or
1, 3-di cycl ohexyl car.bodi i m de_ ( DCC) ) ) )

until theyregeting i yrbsAntiaHy spppletes bl aliemative seumling pegty include

LR e I e R S R imice
(ED@y, had PyBOPawibiwddt veithn ddhiyielky-7cambérerotrizeofeqEi@Et). by
converting the _carboxylic acid to an_actjvated ester,
sucAhagmigde aqupleg ehptermediatcSividea cabesylissicid alispatively can be
“nitro ¢ _ cid i ’ . i
e P Sl 801 B LR LOLE U fcrony
sudtRiRelNWHY) ckef ouid p-nitkdphed¥lastet, v ah meidiinldiz8k, Which is then
l'iquid, for exanple et h_gl formate, the reaction can be
reag@d yatr igtempadipip 2 te perviday compangediferalpeD.i n a | arge

f,int i.ate 26, .and ti :
E e SRt PR R P LR bl pgersipppon e
pedigidd b?ﬂiﬁs@l@:%ﬁﬁ rRddRRUISSIn al18rgp eR¥dsE 61 Mt&ARPaLE L, @hd heating
e

formula (1). epr oduct, a conpound of fornmnul ?pnéql) ,
to g temptehatvre ofbetineoh abatt SA1E apdrbeutd§O5G fenshouhi? tnabiout 24 hours
rocedures. | nternedjate can, be prepare om
to Blagiferapoipapndpf BREEADS ndBear bt e B fBRHEF ot 5REs (sen then

beﬁolﬁed, dnd ;ﬁﬁ‘i‘ﬁeﬁ'b %%ﬁ*&énﬁ%ﬂal%&ﬁﬁnespf usi ng alternative
reacti ons wel | nown to those skilled in the art. In

anofiitemedidie 2 atrebsympired from madibngpeilalle startingmafeaalg pjing
wher ej en iis Q 5 s hydrogen ar optj.onall
SoleTBs MEn e dSeRhrd hegpinges i HsrSie FRphgBoH known to
tthQ Biled §FHRGH2-, can be prepared as shown bel ow in
C

eme K 20 Scheme K R3 4 RI9 R3 R4 RI9 ONH L-W O
N~i K 28thd aRérnateyhiHesi$, N deRaandkaf fgmula(Dawherhin when a is 0, R

is hiligaoB AT AP EEPIUPA e SR S e Lo o
-O@@PE‘P{%— ShEbe ﬁr%?ﬂ‘gh Qs s DMow $n ScHcBRi due that,

togethér wt termnal nitrogen atom of
internmediate 27 will afford Sgheme Kpr ovi de a conpound

of 25 fornmula (I g\h(?gn R19 is RBa, W is -C(O Ro, 10
-S(Q) 2R10, -C(O) R°-Q(ONR'R 14, or -S(Q 2NRN1£§%R£F,<
. :

Wien R19 i 8 INH - ( GH2)2- N(R5) (CR6R Ny
' , W is -38 R7) n
_4al kyl, wherein ,Cly

'R I Nys optionally

ted with hydroxy, Cl1_3al koxyzorNcyano, or R3

and R,élgtaken t gget her form - OCH2CH2-. R 29

in which intermediate 27 (wherein R is R’, R™®, or R'®), is reacted with intermediate 28
(wherein L is a leaving group, such as halo, and W" is a residue that, together with the
terminal nitrogen atom of intermediate 27 will afford W) to provide a compound of
formula (I). When R™ is R®, W" is -C(O)R®, -S(O);R'?, -C(0)OR", -C(O)NR"R", or
_S(0),NRP®R™, WhenR'® is R'®, W" is ~(CH,)2-N(R®)(CR*R"),-X. When ais 0, R" is
R’, W" is -(CR°R"),-X, and R®is hydrogen or C;.4alkyl, wherein Cj.salkyl is optionally
substituted with hydroxy, Ci.3alkoxy, or cyano, or R? and R’ taken together form
-OCH,CH,-.
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26 WO 2006/ 069125 PCT/ US2005/ 046295 The reaction is

typically conducted by contacting internediate 27 with
woebosmeni2s about 1 and about 3 equival ents of  PCT/US2005/046295

internediate 28 in an inert diluent, such as

di chl oronet hane or the like, in the presence of a

bas élheguadtionss fhpisally bcsmucteﬂjobfebmybﬁng intermediatel?d witlkbetween
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[ at g,.1 wi th an oxiranyl met hyl conpound havi ng
1£%§?%?59 edﬁ%ltrogen 15 atom and t hen deprotecting.

One useful reagent is H,N——R"®

2- oxiranyhnethyl-isoindole-1,3-dione, comonl y

epoxypr opyI pht hal i m de, which 88 reacted with

i nt.e dl t orm an |nte di.gte in which a
W}Fﬁ?lﬂgﬁ@ 8; gt  tQPyids. IHS?HP ,}? %W SHR: 1n’r@med1ate 30
caﬁge"ggﬂg?ﬁaﬂjﬁbr&qhg figd he nitrogen of the

aza I'cooctane ring of 1. The phthali m dyl group is
t heltéflativelypiretntediatesfdf lfmmga 2 ithwilich R’rie—OH danbeprepared by
internmediate 27 .in which IS -OHand R4 and R19 are

re3n{igg dRjemnedrte 1 Wéﬁh meywm sQmpoyKhavingapratssied nitgogen
atég Qﬁﬁrﬁﬁg'de 8[%:29 tjggg ﬁgetffélqé{%gnﬁs Tj-gxuain%féﬁgsﬁdcﬁg—q‘ﬁdmne,

cotrﬁncﬁﬂjl esdxgpropyipathamide, avhiah is tsactld witt imsraediaje Maeben An
can be prepared as shown bel ow in 25 Schene L:

mtzlznmté doBhberthatotiyispbetpivd dduslroxyanapd gowp: O (~V
NNH NH L W o

s~ N

OHO

is joined to the nitrogen of the azabicylcooctane ring of 1. The phthalimidyl group is then
removed by refluxing in hydrazine to form intermediate 27 in which R? is -OH and R* and
RY are hydrogen.

Further to the synthesis described above in Scheme K, a compound of formula (I)
in which R® and R’ or R® and R®® taken together form —OCH,CH,-, and W is selected
from Y or a moiety of formula (b) wherein a is 0, can be prepared as shown below in

Scheme L:
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" R CCN+ 32 31 RRONNW NHRL\ \NNB33 Rz
wherein internediate 31 is reacted with internedi ate

waG@2006{0étiesein L is a | eaving group, such as haCousamdo46295
Ws selected from-C(OR9, -S(O2R1l, -C(O OR12,

-C(O NR13R14, 5 -S(O 2NR13R14, and -(CR6R),, X, such
that Wepresents a residue tSthtmetioget her with the
nitrogen atom of the norpholine ring of internediate

31 will afford Wa$ dejined herein) to provide a

conpound? of NULﬁk{LNH The reaction is typically
ntacting internediate 31 with between

about 3 equiyal enksWof internediate 32 in

R’
' '{\l d| I ug,r‘r)lt such as™net hggol or 10 ethanol, in
t he pr ence a basd, such
N, N- di T'sopr opyl et hyl am ne. The reactjon is typii/al\ny

conducted at a tenperature in the ragg | .
to about 95 C for about 6 hours t 4 hours, or
until the reaction is substaniia nconpl ete. The
product of formula (1) isiIs ¢ and purig4ed by
conventi onal procedures. For exarrplﬂzze t he product can
be concentrated to dryness under reduced pressure,

whctdie tetmddintadl Baetadswite akerardihtd 52, S@hedeinon isanidaving group,

fled by HPLG ch hy, A i 14
suff e, 430 V6 IR eS -GrONar ORI s LM CUOMIRIR

'S@h %ﬁﬁ%@;@é%ﬁ% REP I 3o S HSPAORNOHAE Wbother with the

nitPdgdn RnPoNhe mdepholiMe ring of intermediate 31 will afford W as defined herein)

to provide a compound of formula ().

The reaction is typically conducted by contacting intermediate 31 with between

. about 1 and about 3 equivalents of intermediate 32 in an inert diluent, such as methanol or

ethanol, in the presence of a base, such as N,N-diisopropylethylamine. The reaction is
typically conducted at a temperature in the range of about 60 °C to about 95 °C for about 6
hours to about 24 hours, or until the reaction is substantially complete. The product of
formula (I) is isolated and purified by conventional procedures. For example, the product
can be concentrated to dryness under reduced pressure, taken up in an aqueous weak acid
solution and purified by HPLC chromatography.

A process for preparing intermediates of formula 31 is shown below in

Scheme M:
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NHRL e'N35 RLj] NNHR2 R2 31 wherein internedi ate
lis reacted with internedi ate 34, wherein P3
woemedsenss an ani no- protecting group, such aCBOS2005/046295
provide internediate 35, which is then deprotected to
5 provide internediate 31. The reaction is typically
conducted by contacting intdchededMe 1 wth between
about 1 and_abqut 3 equivalents of internediate 34, in
an inert di Nlch as acegfonitrile, in the
presence a S|un1caquQg%é::%t a tenperatuge in
th@_p'ﬁ @f  about 60"C to @8 C for about 12
Né\bout 24 hours, or untjl the reaction is
substantu@lly cdnplete Intermetfiate 35 is isolated,
and then P3 is renoved to provide 10 internedi ate 31.
The primary or secopdary am nes of internedi ates 2,
30, 32, and I—I-Wzre%p\;%val | able comercially or are o/\
readlly Sy Nom common_starti ngOma Qi)\V/NH
tandard 6?otocols descri be
i n textbooks, such, N ,
ahic Cheinistiy, Foﬁr i™Non, Wi ey,
New Ygek, 1992, and as 15 exenplified iherein.31Furt her
details regardi ng specific reaction coﬁhltlons and
widdig Em&@%@ﬂ@i eSreh@bd withSR@fh&igatt 88 BEEEHhAY rYfesents an amino-
conpounds of the 1nvention or intermediates thereto
pratecingdgewy, ishedhs BOCh® meweidp irtemnizdiata3ds, Adudr dithel @ep1 atected to
a .nmet hod asPect the invention ' pr ocess,

proyidpuitsrgdiate Ho Ehshseivg lwp%call%ﬁ%ueieﬂb \Rateeine lﬁ*eﬂnedlate 1
Wlﬁ?l?e{r@gen Bt AR WARES o ﬁifvhféﬁfg ot ltéI%lefd?E&éTle anGh lnerp([ﬂu%nt such
Of st ereol somer "t fter eof, t process conpri si

as @egtoigtetih Mg Presmop ofpstagsfuni Oarrhmﬂm (at 4 )e‘.mpe?z&ul\éﬁh the range of
2006/ 069125 PC'I;/ US2005/ 046295 R3 NOO . NH R
abppt(§0 °F tomboyd G “Chion abaitid & hawrs 49 aboyt %|h3w(5» o1 ytil Fhﬁwsactwn is

substantially complete. Intermediate 35 is isolated, and then P? is removed to provide

intermediate 31.

The primary or secondary amines of intermediates 2, 30, 32, and H-W are
available commercially or are readily synthesized from common starting materials
according to standard protocols described in the literature or in textbooks, such as J.
March, Advanced Organic Chemistry, Fourth Edition, Wiley, New York, 1992, and as
exemplified herein.

Further details regarding specific reaction conditions and other procedures for
preparing representative compounds of the invention or intermediates thereto are
described in the examples below.

Accordingly, in a method aspect, the invention provides a process for preparing a
compound of formula (I), wherein R', R%, R?, R*, and W are defined as in formula (I), or a
salt or stereoisomer thereof, the process comprising:

(2) reacting a compound of formula (I):
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(i) 5 or (b) reacting a conmpound of formula (IV): O
OH Re'N12 R (IV) wth a conpound of formula (V):
we20ddeormds x, W 10 H2N (V) to provi de a conpoun#Cofus2005/046295
formula (1), or a salt or stereoisoner thereof. The
i nvention al so provides a process for preparing a
conpound of formula (1), wherein R3is roxy and
R, RR, R4, and Ware defined as in formuk4a (1), or a
salt or stereoisonmer thereofg t Gess conpri sing:
15 step (a) or step (b) as def]i fired ove, or (c)
reacti ng a conpound of a~>(yl) YONH NHR-N N
R2 (VI) or a salt triet with a conmpound of formnula
(rrr)y: 30 WO 2006/ 0691 /U82005(1946295 H W and
a conpound of formula (VI):RR?R33 R4 Vi L (V1)

5 wherein L eav n rou or
Welth a compound of ormu P

H-W
(1)

2

or

(b) reacting a compound of formula (IV):

0]

X OH

R— T N

Z N
B2
av)
with a compound of formula (V):
' R3 R4

,ZQ\?N X w

el V)

2

to provide a compound of formula (I), or a salt or stereoisomer thereof.

The invention also provides a process for preparing a compound of formula (I),
wherein R? is hydroxy and R! R% R* and W are defined as in formula (I), or a salt or
stereoisomer thereof, the process comprising:

step (a) or step (b) as defined above, or

(c) reacting a compound of formula (VI):

AN NH
Z N
Lo
R (VD

or a salt thereof, with a compound of formula (III):
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(d) reacting a conmpound of forrmula (VI) with a
conpound of formula (MIl1): WOR4 (VIII) to
wonraesiodei2a conmpound of forrmula (1), or a salt BCT/US2005/046295
st ereoi somer thereof. 10 The invention also provides a
process for preparing a conmpound of formula (1),
wherein R1, R2, R3, R4, R5, R6, R7, R8a, R9, R10, R12,
R13, R14, R18, a, n, Wand X gyg,as defined in
formula (1); provided that when _a is 0, R5 is hydrogen
or Cl_4al kyl, wherein Cl1.4al Is optionally
substituted w th dr Cl1_3al koxy, or cyano, or R3
and aﬁgatcgglé)ﬁunégté@‘rﬁgﬁﬁlgpm -OCH2CH2-; or a salt or
stereoi soner thereof, the progesgsconprising: 15
reacting a conmpound of for mdml: R3 RAR1I9 O NV NH
NH RL e~~N R2 (I X) wherein MR5, RBa, or R18;
wi th a conmpound of formula (X)(VID-W 20 (X) wherein:
L is a leaving group; and (a) when R19 is RBa, W is
sel exdteselnflrismlea{ng &Royp;- S( O) 2R10, - C( O) OR12,
-C(O)NR13R14, and -S (O 2NR13R14; 31 WD 2006/ 069125
PCT/4US2005/ 046295 (b) when R19 is R18, W is
- ( : ' g ' i :
O A RO R0 r B
Cl _4al kyl, wherein Cl_4al kyt~¥¢swptionally
substituted with hydroxy, Clo3akRkoxy, or cyano, or R3
and R5 taken together form-OCH2CH2-; 5 to provide a
conpound of forrmula (1). FurtK€HDto the process
descri bed above, the invention al sd provides a process
f or to prepde a ognpoundmd dernohlofl), foor salt ar §terepiswiner thereoR3
and R5 .or R3 apd R8a taken together .form-(x:H(F - W
s SIPABYSIOR ABRPIOURE PSS SF PEFPAFIGE P EPOLY Ghisring @,
i: ‘pa 5 n7R48a pIRAR12RIL3 Op 18
R R TT R S S Ak SRR f o oy ) ATy T g Xroas
desiabd in formula (I); provided that when a is 0, R’ is hydrogen or C;.salkyl, wherein

Ci.4alkyl is optionally substituted with hydroxy, C;.3alkoxy, or cyano, or R? and R’ taken
together form -OCH,CHj-; or a salt or stereoisomer thereof, the process comprising:

reacting a compound of formula (IX):

wherein R is R®, R% or R'®;
with a compound of formula (X):
L—=w"
X)
wherein:
L is a leaving group; and
(a) when R" is R® W" is selected from -C(O)R’, -S(0);R'°, -C(O)OR",
-C(O)NRPR!, and -S(0),NR"R™;
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10 or stereoisoner thereof, the process conprising:

reacting a conpound of forrmula (XI): ONNH RL \N NH
wWO0Xb06/068825W t h a conpound of fornula (XI1): L-WT/US2005/046295

(XIl) wherein L is a |eaving group, and Ws sel ected

from-C(O R99 -§§10)2R10, -C(O)(5P12,6 - C(O) NR13R14,

- S( @R MhRes Rl %is RARAV! (SCRERE).AN®)(QRSRPRKsiand a conpound

of farmula (1).,1dhe innuenti rther .psovi des a

pr oé@sg’ﬁ%f’ (lﬁa%’éi)l a_i‘sie%g [{é @o?@%ﬁ““&? apd, lﬁ'gf%en 05 f1.4alkyl,
witRSH €, 1'i§c£idﬂﬁll§ts1}(bsﬁfcut&%/m"”h Ry, @1[5@11&71%501'36'5/ Lor R? and

R2, Rzl, , , R7, R18, n and are as detined for
Rftalremibgetlfdr)fornorOG@Hs@Hs-; or st er eoi somer thereof, the

process ¢ ri sing: reacting a conmpound of formula

(XI 9 ProY EepTRRoRRd @5 TaTNE B X e NH R N N (XI11) '2

R 25kt tRe #80RR R BE ERSVELHR ihvinMbn alsd rMes a process for
1380 Res. (X wh

2006/ 069 /' US2005/ 046295° L Res V) erein L

prémriag beampogndyffopnula ) pwberbiteR *and RTpoRicind R tikenitogether
(1), In other enmbodipents, this invention.ig. directed

forp *Pﬁ@@%ﬁ‘ér\&fp‘? Selecied FopRY aps parpicty of i?raw (b Peieon s 0; and
1pKO 8 Or gPasiedcy byp BN 140 ' .

R TR I AP R YR o bR 6 Q0GRS FATRBRLARY; or a salt

or istetioher derddxhaprteesovpguisthg: of the invention are

typically admnistered to.a patient in the formof a
phaFW@&@iCEWOWWF]@NXDSUCh phar maceutical 10

conpositions may be administered to the patient by any
acceptabl e route of adm nistration

O
Q /Q\rN\/,\/)\IH
N NH
N XD
R

with a compound of formula (XTI):

—=w
(XI)

wherein L is a leaving group, and W' is selected from -C(O)R’, -S(O),R'?,
-C(O)OR', -C(O)NRR", -S(0),NR"R'", and (CR°R"),-X;

to provide a compound of formula (I).

The invention further provides a process for preparing a compound of formula (I)
wherein W is a moiety of formula (b) and a is 1; RLR% RY R RS, R7, R!® 5 and X are
as defined for formula (I); or a salt or stereoisomer thereof, the process comprising:

reacting a compound of formula (XIII):

RIR* 4 R® R’
N A N\/\N%ﬁ X
0 %{ \;
N o

with a compound of formula (XIV):
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including, but not Iimted to, oral, rectal, vaginal,
nasal, inhaled, topical (including transdermal) and
woanwmeeral nodes of administration. Accordi ngPgT/uSE005/046295
one of its conpositions aspects, the invention is
directed to a pharmaceutical conposition conprising a
phar maceuti cal | y-accept abl e ¢arr'®r or 15 exci pi ent
.and a therapeutically effectiéﬁvgnnunt of a conpound
of formula (1) or a pharnacetitically acceptable salt
ther eof . atdiPP& 4 YeavdgGhodphar maceuti cal conpositions
may contai n ot her therapeutic and/or formulating
agent s i o presideaconipoen h&formokui). cal conp05|t|ons of

the_inyention typically contain a th rapeut i cal
of B PGl b B0 RABRIHE T DGt rocesees described
éﬂ&?é MRCARIFeR prb @g&%&m 8 herdhit.
helle er%g% m‘?}?{g)?d?c%%r sgch phar rracﬂ()eru%| cal corrr()305| tions
mnll contain fromabout 0.1 to about 95% by wei ght of

the actl 5 aoent' preferably, from about 5 to about
&by 2 nore preferably fromabout 10 to

aboqth @&f{&@l])é c%k%{de%n‘y&ﬁn@sc&ﬂ tﬂ@nﬁ'gﬁmn ar&\W¥pically administered

conventional carrier or excipient may be used in the

to ppatienboretht ifead of 2fharmagxusicali conpositionh Suc:lnplamma@uncéﬂh e
choi.ce of a particul ar Cﬁrrl er gr excip

corpRBiin MBS wRpstrediodhe patiset b?@h%%ept@&’q? rotje pE fiipisiration
fi; [

g 0 540 NI e g

trafédeaasly and ﬁdrenteﬂahmtohemf ardagatsﬂaﬁdﬂne preparation of a

sui t abl e pharmaceutjcal copposition for a artl cul ar
odegprdinglyihpag ?fa‘ﬁ GHIROSTHREP PSRFEISHING 1178 %wéres‘fed toa

S e T e
ex&p&nﬁmﬂletapéﬂticany affécﬂh'le%nfdunm)f d mnmoandﬁﬁfc&muﬁ @nex, a
P.O. Box_ 14508, St. Louis way of further,

phpmagsyticatly aeceptablsrmal mqr%ﬁfaloml@rlﬁlvlbr aifqubﬁ’har@éfr?ﬁrla%l &emygpsitions

maglcef%% aﬂ)‘%@%‘é@ﬁ%ﬁ%@%@@f &1@@6@%&@%&%@? ?{%sgéd' Phar macy,

20t pkhhbin@ieutldaPeimsssitiondiolf tedfgengiodhyptieallyBahtaimar e,
Maryl and §2000) and H C. Ansel et a
theppputisdlbiafiectiye moewmyef F@?Wﬁowfmh%mﬁéﬂ IRMEALORYEa ens,

7th E B
o B B ARl IR S P 0 oions
willtofRICROM $BEMED). Bfo dbdat 9% dytweightloy thesacae@ @grh@l;ir&erably, from
carriers include, but are not limted to,

abpgfl mbngt 70(’/a_1s>y wigtphi;sind enerh preferably drase aboug |19é@§1@% /8% by
urﬁ gﬁ gzg ?rches such as corn starch and potato
wedght ol e 4e8yC ageRt | | ose, such as microcrystalline
cel | AlyosRvertiddal dafridr bX@hieESay BelGEEdan tigshatfhceutical
car boxXymet hyl cel lul ose, ethyl cellul ose and cell ul ose

compesitives of(thg nxy@nm eJE:hetqhag?a@é pBtticulas parpigr o exeavent or

co b A e RSB P 5 S gion i

us@(fﬁf‘ti’@at Q :p!antlcﬁl‘af ﬁﬁféﬁ?@ﬂyﬁé bf meditill WEitioR ok disSRS @fﬁﬁa Th lthis
ol i ve oi corn oil and soybean oil; (10) glycols,

reg.nd,hthapreparapgn efresuglablegtharmaceytigad pgmp@mu@ufom a@grtlcular mode of
adgm){lstratmn is well within the scope of those skilled in the pharmaceutical arts.

Additionally, the ingredients for such compositions are commercially available from, for
example, Sigma, P.O. Box 14508, St. Louis, MO 63178. By way of further illustration,

conventional formulation techniques are described in Remington: The Science and
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sorbitol, mannitol and polyethylene glycol; (12)

esters, such as ethyl oleate and ethyl laurate; (13)
wagenso6¢ikd) buffering agents, such as nmagnesi URCT/US2005/046295

hydroxi de and al um num hydroxide; (15) alginic acid;

(16) pyrogen-free water; (17) isotonic saline; (18)
Prectiqpeyf PhatiBagol ?Ednrhton;(mmned)mwnlainm&wmtc( m)tlmore Maryland

RSB, ML b Lol 88 (2 SRt B0 DOILS, s,

7TPRIRES 'Llfi;]ﬁﬁéott Whﬁiaﬁ’ﬁ% Wﬁ%“hhﬁﬂior@%?@n Of the

invention are typically prépared by hor ough y and
i nt iRepreseytativeexagpias df Inmumaigwhloh@a:p oeimel appharineceutically

ack RO AT i oo R AP s B OOV s Suiay oy as
1ackBsed b6s%%1dtsﬁ&o§ee§205|rsﬁ1ro kh Q5 Bk sEe{ra{]ﬁjrﬁfjpo%térs &, ;0

can be shaped |nto tabl ets caps
cefulobes seetdastrhierdciryseallirsd qe@iuhxsenmdhﬁsmhabatme@,@ﬁdm asesbdamﬂ

phar orposi ti o of the
cax%@ﬁn%aﬁc &S&reétr-sé w@wgz@ elas seeigtelif) RO\*tfi?g%dgtéagacamh'
r
A TOEEO 401 SOV, O T Bt o
(Opeits susthi 4s peamit ailpéatignseef fofid etfBoweingi] segaamtdil, yshoé 011 corn oil and
active agent 25 caJculated to produce the desir
soyhrap e () elysplsctich as proayleng glygol (1 1) Robyetn fushas @}ycm,

soft1 %aﬂﬁ‘l%?mﬁﬁ@ f&éﬂﬂp&le Sgye ol; S(lzfé’s'i %i&gﬁpllse«?tﬁlﬁ%?&tééﬁ{dhethyl

ladraﬂege(n) agd; @mﬂmﬂfaﬁ@ a%ﬁme,cmmh tamagmtmnmma land aluminum
nposi ti ons nvention are sujtable for oral

hyé@ﬁﬁciﬁ €y algnaﬁ améuﬂééayreg@hﬁf@%@/@@mGIZ)axSOT@amﬁagm i(BhRinger's

sofu?lon qlgietﬁ?laeggdﬂtop'(ﬁ@r@% Sﬁﬁ]té(;@}e&"#?ggfuﬁg}é% %g.{i ?,1318?1%6 goens-:coxw

compwﬁl@léSub@irﬁﬁyérﬁployéﬁlnqﬁlaﬁnmhmal edmPssiiorsUSpensi on in
an aqweous or non-aqueous |Iql;.ll d; or as an
oi | -Ehenharescenticahgerapasitionsiof the iguiendionre tpisatly mepa@dbﬁ

ol ko B P st e b Benliiosopolle PR AR ALy o

phafiRAtatiti @filyacespiapie dttlief antibie BF AR bptidhdEkteditn®S I8Aecessary or
active i Lgr edi ent. When i ntended for oral

degigng, Hiegeswiingwniformly blended razang st Brembe |sh@ed oglpaded into tablets,

l,et s |IIsan the Jlike
ca%si‘:luﬁ)esh%?é a{ld (i{hekilke uﬁ%g {IY%’},IOH pr?%eélureﬁ \9%% o P]In\%]ﬂflt”
t y piTiRlgh¥rm A eGP Ebrifositidie B eheTdvaitioh e PrleRSEN packaged in a
i nvention as the active ingredi ent and one or nore

unghigsagedenni ¢he teym uméslmﬁb rodrméass ¢ physieHlyalisosedel buitrsuitable

fof gt Etiral y 6 et GORARHRE & e RhRief Rk of active agent

calQHRIdI t8 %rodu%é tel delsﬁécﬁth@xrape&i&t Fieither 888 0PH Rhiedlida with
m crocrystalline cellulose, |actose, sucrose, glucose,

ong@n mor@addltlmb moits. Folriewangplaciudh u(uZ)dosagn demss mayloshcagsules,
; at% ﬁ%mﬁ%l eI | ul ose, alginates, gelatin, 10
abﬁ% 1St i done, sucrose and/or acacia; (3)
hungg b 3péferredakpbetdthe hii@RbcOhtical dompdhitiing b8 eHeahvddGion are
agents, such as agar-agar, calcium carbonate, potato

suigable ﬁplom@ladsumsmuon @Iugabiﬁ vharoiadeutpel ¢canposstlolns fatoaa,
adglglgl/ﬁ O%lo%grg!@h e in the r1]r"f'11to ca}Ssu]es t lbfel}ts pﬁls %z%l[lgesngachets dragees,

powders, granules; or as a solution or a suspension in an aqueous or non-aqueous liquid,

or as an oil-in-water or water-in-oil liquid emulsion; or as an elixir or syrup; and the like;
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as paraffin; (6) absorption accelerators, such as

guat ernary ammoni um conpounds; (7) wetting agents,
weuals/oasi2set yl  al cohol and/ or gl ycerol npnost eRCANUS2005/046295

(8) absorbents, such as 15 kaolin and/or bentonite

clay; (9) lubricants, such as talc, calciumstearate,
cagfh goTianINg 2 nyedateranined araeund ope byraptiyiderfaheprgsant &nvention as an

ryl sulfate, and/or m xtures thereof; (10)

Emﬁ%?ngﬁ%dgggents and (11) buffering agents. Rel ease

ageryien idrided Gora@giNtdginie@atidn8 12080 USsagt W61at GRI,AY capsules
flavoring and perfum ng agents, preservatives and

tablgtei pills anthibs likah the Worbecephieal spmppsitioiseof2be invention will typically

R e R RO
ph@ﬂﬁadéﬁtﬁ@'lly—“&@béﬁ@d‘tﬁe adiibRXaeRRb %dl&ﬁ%ﬂra%@ oﬁ&@é’lﬁﬂ&&p}ﬁﬁbﬁa’ce
cysteine hydrochlori de, sodi um bi sul fate, sodi um

Oprionally eialtemasivelydsuehnsolif ﬂosage Msnmy dlsckenmugre: @) fillers or
cor almta

N N MR T —
t I i

AL N B N, i,

polseinl pytyeli myceye and/or snacia; 69 hoimectagtsamichl as glycerol; (4)

PSR oSO SAE AT CHRAT oL B Roisdt Pagh

Al BRARNAER, Efair ARLRES and/BARSIME SarbBhdté; S(S?&ﬂuﬂld balr%lg% b, such

hose uUsed for enferic coatings, such as ce
as gerafiat; €6) qhsoﬂpabataeceqmﬁys sypblag ghatginagcatmbaiuphtdnapcahés; (7)

o EeR ) HERA A Ol RO P lsterel BRI AP Ahapidents, such as
kabBh !aﬁﬂ/ &%nﬁﬁﬁ% %Ia?tﬁ lﬁﬂﬂcﬁﬁﬂs | dbRhe ta(cCAa_ ):Iunﬁ QFQ%yﬁ‘E@M

et hyl cellul ose dr oxypr opyl
stecamtet ablmd;polacthylan@glsmis,l sndmm latRVEAB)e, andidr hhﬁufds KigeredfT (10)

ired, F ceutical conpositions of the
| éﬁ?ﬂ§ﬁ9§ﬁf)gﬁ‘ §e 848G be fornulated to provide
35i°%%?éasé;%A%iﬁ‘ﬁfﬁﬁ%@%@@%%&@%%%%?%% e

peﬁmamw agentayptesxypivepyhd miomdants €hh vlso $e praseimtdh yhd’l g
ort ns; or,.oth ymer _matrjces, |iposaone

phBmegH W&%H&I}éﬁﬂwﬂnﬁ?@&mﬁ Eramplse Oﬁhlﬁ\%@@u@albaacceptable
anﬁ@:fﬂ%}ﬁé 1 RAS: (?é/\x;até? seﬁlsfe%ho%ﬁ Qt%‘gﬁ]flor nuﬁb?fééé&’ %gétk%e

contal n opacifying agents an
hytifoahlotitie wodialetsd fit¢)sodiatn metab15u1tfatg settianulfe kyd thellike; (2) oil-

eferentially, in a certain portion of the
SO@E&@HPW@%@&. Sﬁahl ag %sae&byl PRbmita rféabutylatqdmydr%a@w@ (BHA),

BRSSO RS M SOIMEELITAGADLED, e e

an@ @)lmaalkdhgraadg egdnts; aickPdssdtrid@cidn etﬂyléﬁ&harﬁﬁféa@cﬁdab@dceé&d
i f. appropriate, with one or nore of the

(EQEAOéDd%%rta%@ asih Phpwesc agd; andihe like. qGoajlug@ga@te for tablets,

ool Iy 0in R sRATLIAGE AL AR G WPt Qgydace
phitialt(CAR)| poloviay! selatd Jﬂ@litﬁate (BVAPY W@Hﬁi??roﬁﬂrlﬂé’cﬁy@élﬂllose
elixirs. Such |1 quid dosage forns typically conprise

phﬂlﬁ@teamhaéryhpﬁglﬁeme@wr}élﬁ@c@rﬁsten e¢nolm¢rgeqﬂlulos@ adeiais,
trith it FTREE Bl FihetRll A ELnANMERE ), %%%Q'y;')rbﬁx'ﬂr}%ethyl

cellulose acetate succinate (HPMCAS), and the like.

If desired, the pharmaceutical compositions of the present invention may also be

formulated to provide slow or controlled release of the active ingredient using, by way of
35
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agents and emul sifiers, such as ethyl alcohol,

i sopropyl al cohol, ethyl carbonate, ethyl acetate,
woemmyicoiak cohol , benzyl benzoate, propyl ene gl pcoius2005/046295

1, 3-butyl ene glycol, oils (such 15 as, for exanple,

cottonseed, groundnut, corn, germ olive, castor and
exaelarhydoidysiopyl methykeedlulose én vaipgmodpariionsaprethed polymer

ol yet hyl ene glycols and fatty acid esters of
ma@b‘i%ﬂelf OImesy %W{ﬂs C'Pher eof . Suspensions, in

addint ARt tHePhafhldeBicdl ra,eﬁq?géiﬁaﬁs ofTBY pre@dH: &vention may
suspendi ng agents such as, for exanple, ethoxylated

opiicmdly eantyin apiacifiiog sgenpoandorgebdhiprankatedsorthitithdy raledse the active
. sor.bitan esters, .m.crocrystalline cellul ose, al um num
inghic e 2t e er A e P iy EaiatieDpahatn
opgﬁgarllpr‘,aiﬁta%e_ g{l RBHEST ExAhh®sRAEnbeiding E&ﬁ{)ositions which can be

ceut | conposi tions of the invention are
usddanchuti@apesgimene subatinces alvatxieanThy adtivhangredient. catals do lie micro-

harmaceuti cal conpositions for adpini stration b ..
endaRRulIag T 44 APPTORITEICS HEAPIS OT FPTE AU GpoNeatesgiber sxgipignts.
or . 1 H . . |
0 e SuRENE Blia S QOTRORY bl Ayt irat 88 BRARC) Yy way of

us nown del 1 very devices, such

ilhagatomphenededzaly-2&ceptabid anylsiang myicpemuésionsndodiitems, a

nebul i zer or imlar delivery device. . en ) .
susyamlm%swwr@f iKHRraPath %ﬁﬂ}léé? e Orawé&g&%mz@alpﬂse the active
ina‘i&ﬁ&ﬁ'aﬂ& bn iﬂeFlf‘dilu@H@E GEYor € mglg,n@ﬁéf & RS sefvehﬂ,esolubilizing

nvention w typrcally conprise the active

agémgaretkmuisifiednshich as wihiyhilkcehqly is@ebpynlcohsllethybsarbonate, ethyl

di chl or odi f | uor omet hane, trichl orofl

oro tfiane, .
acefilehear raliohah PEROBTHANS; PToRY BB EFeh:|-deubicns dhsol, ols (such
as, 41 éﬁmpge, 98%0ns3 é@gogﬁqg%@p%y eg;nb Sl easgggﬁgﬁsb&aﬁ{e oils),

conposi‘tron nay a caps
glyearol, rtétegedfomasiealcdlal, potwipiene dlyis gl fatty ajid estagarof sonbifan,
a conmpound of the invention.and a powder suitable for

andyguxtupes Ahgsenid SEsnerpians i adgjtion iy e geirdpsisdisal may contain

LT s

sofbité Ead rbitadRstdtss Midrecrgstailine stidwlest, hluanisde adhydroxsdeng
known transdermal delivery systens and excipients. For
beripaiip [28ar-agat giEagseanslh, apdanixjviesdheieeh can be adni xed
Wi t erneation . lLyc
ool RREER. 6P EARPRERILc M s B O Sof Byt o

adandstiAiRn lbykehal Aiod. SwicOIDsHanhectutivil @ompasifiahfor @dministration by
simlar delivery system Additional excipients

inhapationaviHdyniedllyibedn Hisclers of ap genoselior epewasy Highiceppositions are

may;, be, used in such ansder mal 0Sj.t i i
el B TR S T ey BRI bl B Rpidrerec-cose
inHaBR £86PolderRhiIBA AHRBElicr 6Rh siE P aAslitdrpasvicdf the
present ‘invention: 10 Fornul ation Ex_ang e A Hard
gel a¥hen sslapsisteess Hivinhdpaon vHng aprssuized pordpiacp thepar ed

ph?%qﬁfé:%{lt%co ﬁgcg%pc{.?g%rngg% ﬁlre]:tirswé?i'frigg it t)alpslca y ¢ 81%?196 ﬁlfe atc{f% ingredient

and a suitable propellant, such as dichlorodifluoromethane, trichlorofluoromethane,

dichlorotetrafluoroethane, carbon dioxide or other suitable gas.

Additionally, the pharmaceutical composition may be in the form of a capsule or
cartridge (made, for example, from gelatin) comprising a compound of the invention and
a powder suitable for use in a powder inhaler. Suitable powder bases include, by way of

example, lactose or starch.
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Lact ose (spray-dried) 200 ng Magnesium stearate 10 ngy
20 Representative Procedure: The ingredients are
woharemdginfy bl ended and then | oaded into a haPdT/US2005/046295
gelatin capsule (260 ng of conposition per capsule).,
Formul ati on Exanple B Hard gel atin capsules for oral
adniThe sbmatimis ofitle ipvepianedn also belaflmwsstered Sransdermally using
I ngredi ents unt  Conpound.of the invention 20
knagyrapsdsgmpllebuerssi GEF Y SRS < E91 TRBBL 8 GoRgou of the
. ' . : i colThe
P R P e DSl & RSB Lol
polyhthylegh ghcdlomoddaureshaddci:loakaw2-oaearddhel kie,iand mcarporated into
hard gel.atin,k capsule 0. of . conposj t.i on per
2 PaRP; Fl@}lfarﬁ?h‘m zﬁm-oéé%ﬂen £ phydizgsiing agens
emafi Lt id Qﬁfgg‘éﬁé}ﬂ%}lfe fseFAP S §BinERImAT Fmpdifons HdegtddOn
are prepared as follows: 5 Ingredients unt
ConfThe fiol l@#ing eniutationt ilbstrd® regreseRditivo yiantugbwivel compositions
sor bitan nonool eate 50 ng Starch powder 250 ng 10
of e fressBhONEIPE: Pr ocedure: The ingredients are
t horoughly bl ended and then | caded into a gelatin
capsul e (310 ng of conposition per capsule).
Formul ati on Exam | p e Foriuldtainl Etamfl®A or al
adm ni stration are prepared as follows: Ingredients
Arro ditrd sdaimeansales forord admimipiration ase pigparet 35 ENloss: ny
20 -M crocrystalline cellul ose 35 ng
Pol yvi nyl pyrrolidone (10 wt. %in water) 4 ng Sodium
car bhxystddsy| starch 4.5 ng Magnesi umAsheattate 0.5 ng

Compound of the invention 50 mg
Lactose (spray-dried) 200 mg
Magnesium stearate 10 mg

Representative Procedure: The ingredients are thoroughly blended and then loaded

into a hard gelatin capsule (260 mg of composition per capsule).-

Formulation Example B

Hard gelatin capsules for oral administration are prepared as follows:

Ingredients : Amount

Compound of the invention 20 mg
Starch 89 mg
Microcrystalline cellulose 89 mg
Magnesium stearate 2 mg

Representative Procedure: The ingredients are thoroughly blended and then

passed through a No. 45 mesh U.S. sieve and loaded into a hard gelatin

capsule (200 mg of composition per capsule).
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25 Talc 1 ng Representative Procedure: The active
i ngredient, starch and cellul ose are passed through a

wolaooedsorresh U. S. sieve and m xed t horoughly. PO®US2005/046295

solution of polyvinylpyrrolidone is mxed with the
resulting powders, and this mxture is then 30 passed
through a No. 14 nesh (F@muditendxaiipde Gr anul es so
produce e dried at 50-60C and ed through a No.
18 ﬁiégw?qﬁrsr o] pdfpinisiEo wmﬁ?aar%da%%ﬁy%t hyl starch,
magnesi um stearate and talc (previously passed through

a No. 60 nesh U S. sieve) are then added to the
gr aimgredientdf t er m xing, the mxture i sAmoupressed on

at - ng.
35 Forworad pbthe MeHHPR E  Tabl ets for of@mgg

adniPolyskyahylate seflsitaprmemaotdtas f ol | ows: 50 &8 WO
Zoogéagapda&?deECT/ US2005/ 046295 | ngr edi &3}, unt
(0]

Conpaun he invention 25 nmy Mcraocrystalline
cellulose 400 ng 5 Silicon dioxide fumed 10 ng

|Stn S gga&s%‘%tﬁfe%@%dﬁ?& Eglﬁ F@&%ﬁ%ﬁég %%rtgﬁgggﬂg 'r’r])leﬁggd and then loaded
conpite ageitih @apsuia(3l 6 bhescofipdlition pef capsuippsi ti on per

tablet). Fornmulation Exanple F Single-scored tablets
for oral adm nistration are prepared as follows: 15

I ngredi ents Anount Co 3@ pmwention 15 ng
Cornstarch 50 ng Crosgg;r%, tﬁ)ﬁlé)&ﬁl 1 25 ng 20

L actrasrtskdPorabadrvingshiatibn Blehr &Rkl & Bloms:25
Representative Procedure: The ingredients are

t homegredients bl ended and conpressed to fARANH
single-scored.tabl ef. (215 ng of conposit S per
tablgﬂé’llﬂp.ou%‘i?ﬁbhieé]t“l’eg& OI&xan‘pl e GA suspens“%%l for oral
admiStareh ration is prepared as foll ows: 58@8 ngredi ents

AMDWiicrocrystalline cellulose 35 mg
Polyvinylpyrrolidone (10 wt. % in water) 4 mg
Sodium carboxymethyl starch 4.5 mg
Magnesium stearate 0.5 mg
Talc 1 mg

Representative Procedure: The active ingredient, starch and cellulose are passed

through a No. 45 mesh U.S. sieve and mixed thoroughly. The solution of
polyvinylpyrrolidone is mixed with the resulting powders, and this mixture is then
passed through a No. 14 mesh U.S. sieve. The granules so produced are dried at
50-60°C and passed through a No. 18 mesh U.S. sieve. The sodium
carboxymethyl starch, magnesium stearate and talc (previously passed through a
No. 60 mesh U.S. sieve) are then added to the granules. After mixing, the mixture

is compressed on a tablet machine to afford a tablet weighing 100 mg.

Formulation Example E

Tablets for oral administration are prepared as follows:
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Compound of the invention 0.1 g Fumaric acid 0.5 g 35
Sodiumchloride 2.0 g Methyl paraben 0.15 g Propyl

woanwen28. 05 g G anul ated sugar 25.5 g Sor bPCOIUSENBAE6295

solution) 12.85 g 40 Veegum k (Vanderbilt Co.) 1.0 ¢
Flavoring 0.035 nL Colorings 0.5 ng Distilled water
q smgte{nhelﬁm m. 45 39 WO 2006/ 069125 PEfitduB2005/ 046295

ed to
forﬁP@PQW%dp‘éfﬁg?Wen%ht ai ning 10 ng of gmgve

| ng]v&ctbenybtanme cdllulode of suspension. 5 ROImg ation Exam
bR H i Viﬁ% for adm ni stration byg/hal ation is

pre allre gﬂ% I ngredients Am)unt %O Compound

at¢ afntion 1.0 my Lactose 25 ng 15 M8

Repr esent ative Procedure: The active ingredient is

m croni zed and then bl ended _ with |acto

., This
bl oRepiaseuative Peoceduer, Che Ingardialts e @%@g@ﬁ)@b jeRded and then
|nh r rtridge
e CaipieBRd ik A0 (440t RBL R pl e | Lt o
Exanple I 20 A dry powder for adm nistration by
i nhal ation in a netered dose inhaler s prepared as
fol | ows: RepresentativeE spenS|on

CONS L 8970 i P ARTRDAI B prild dioqien and

actjve corrpound as mcronized particl h nmean

si z8gHS han 10 min a solution 25 f%‘%ﬁﬁfrom 0.2 g
of t%ﬁip%zﬁﬁcpofjthéﬁiveﬂﬁ&' n 200 nL of dempngy ?I i zed

wat er . e suspen5| on is spray dried d
res@IOF}SF?éG terial is mcronized to par 1Z?ges havi ng
a measscaingeietesodivass than 1.5 m The paRfimg es are
Ioaﬂ%g(gé Jto cartridges with pressurizegdyy,

tetrafl uoroet hane. 30 Fornul ati 09 ngarrpl e J
Magnesium stearate

Representative Procedure: The ingredients are thoroughly blended and compressed

to form a single-scored tablet (215 mg of compositions per tablet).

Formulation Example G

A suspension for oral administration is prepared as follows:

Ingredients Amount
Compound of the invention 0.lg
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 015g
Propyl paraben 005g
Granulated sugar 255¢
Sorbitol (70% solution) 12.85¢g
Veegum k (Vanderbilt Co.) 1.0g
Flavoring 0.035 mL
Colorings 0.5 mg
Distilled water g.s. to 100 mL
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An injectable fornulation is prepared as foll ows:

I ngredi ents Amount 35 Conpound of the invention 0.2 ¢
we@aadiseviaset ate buffer solution (0.4 M 40 nlL PECIUSED5H46295

N) or NaOH (0.5 N g.s. to pH4 Water (distilled,

sterile) g.s. to 20 nL 40 40 WO 2006/ 069125

PCT/ UUS2005/ 046295 .Represent ative Procedure: The abag
| mgr Sepaatty Ertea IR Hlent e hERSEH i SRR

0.5 &sitdl8ing 19 nhb 61GActios ifgr&lidht NeOH) niE s Rubinkion. Exam | p
e K5 Capsules for oral admnistration are prepared as
follows: Ingredients Anount Conpound of the

I nvention 4.05 ngy M’@cr oclr&stgy i Qe ;fel | ul ose (Avi cel
PH 103) 259_.2 ng 10 : te 0.75 ny

Rep Me&S Podldey for RAQGReriBH b%ﬁaallzﬂﬁhqul%ﬁhr%d ak Bllows:

t horoughly bl ended and then |oaded into a gelatin

cap

$X gﬁﬁgrﬁgze #1, Wiite, Opaque) (264 @n&;—m L
] xanp e

conp

Lon 15 per capsule) Faormil ati on

Capgiehnguh@bf heahveatdsh ni stration are prigpaged as

f ol

I nvention-8. 2 ny M crocryst alline cell1l

. 20 I ngredi ents Anobunt Conpou é t he
0

e (A\/i cel

PH 103) 139.05 ng Magnhesium stearate 0.75 ng 25
Representative Procedure: The ingredients are
t hor Regriasentdtive Raeddand Thhactiteaagedient 3tmiceongzet ahd then blended
capsule (Size #1, Wite, Opaque) (148 ng of . . )
conpBEhdicipsepdius tlegded mixtureig then ippded 5 2.einipheation
t hat 0 c - 1l '

C&Egdg& 'Tg% ik fte ofﬁ%%ﬁgﬂ‘g‘% &6 a&tﬁﬁn#t&\é& ﬂ%lhg ﬁ P to(vzdgﬁnhaler.

free

armaceuti ca , or solvate

suitable for the particular node of adm nistration,

can

be used in the pharmaceutical conmpositions

di scussed above. Ut i |HormgkationExample | e- car boxani de

co m}{)hﬁgf%vﬂer fc!i] %dlinfh\{ﬁﬁttiioﬁ %yqﬁl?aleﬁiomﬁ 2" rr&t6RE bse inhaler is

prepared as follows:

Representative Procedure: A suspension containing 5 wt. % of a compound of

the invention and 0.1 wt. % lecithin is prepared by dispersing 10 g of active
compound as micronized particles with mean size less than 10 pm in a solution
formed from 0.2 g of lecithin dissolved in 200 mL of demineralized water. The
suspension is spray dried and the resulting material is micronized to particles
having a mean diameter less than 1.5 um. The particles are loaded into cartridges

with pressurized 1,1,1,2-tetrafluoroethane.

Formulation Example J

An injectable formulation is prepared as follows:

Ingredients Amount
Compound of the invention 02g
Sodium acetate buffer solution (0.4 M) 40 mL
HC1 (0.5 N) or NaOH (0.5 N) g.s. topH 4
Water (distilled, sterile) q.s. to 20 mL
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agoni sts and therefore are expected to be useful for
treating nedical conditions nediated by
wo-2b0bdieviesept ors or associ ated with 5-HT4 r ecepCofs2005/046295
activity, i.e. nedical conditions which are
anel i orated by treatnment with a 5-HT4 receptor
agonRspireseBtative Pecticdade: Ahe\AbbRigiedEAis2re blended and the pH is
PCT/ US2005/ 046295  conditions include, but are not
i ni eEestedto 4+ 0px winge0- B! 8y Aamb MO BS) . chroni ¢
consti pation, functional dyspepsia, delayed gastric
enptyi ng, gastroesophageal reflux disease (GERD),
gastroparesi s, di abetHogmalaton Bxappleld ¢ gast r opat hy,
post-operative il eus, intestinal_ pseudo-obstruction,
and Caperges fon oré admansitation ereprepared 35ojaWst i on, it has

bee%ﬁgﬁg&gest ed that sone 5-HT4 recept@@o@l&oni st

com S may be used in the treatnent central

ner \Gongosyd bethedhsaitidar s i ncl udi ng cognit.0b weg

di s ' | SQr noo ' ers, and
di saReDsPRIRaIRL (Rilmafion . oot bl

par tNegRegiPm si¢ate onpounds of the i nvent %o/ HEe
expected to increase notility of the gastrointestina
(d) _tract and thui are are expected to he useful for

t r eaReprgsatative Reecedurpn The ingrreicnts gre Aaqrowghiy blgngsd and then
redu I )i ] I A& kudk o
o AT Lo TS oy, ALY R g S bicon
i rripatapstdonel syndrome, chronic constipation,
functional dyspepsia, diabetic gastroparesis, and

i di opathi c gastroparesis. Wen used to treat

di sorders of reduced ha&lBME%nf G tract or other

Lo . b
conditions mediated by S-H4 uewJ{ézs, t he conpounds

of tthpsulByRAblDAdMdistrdtivh iafAprbyarb@aslfolladsi ni st er ed
orally in a single daily dose or in nultiple doses per
day Ingredibgfagh ot her forms of adm ni st _rfhmpwﬁ may be

useq%;$he—§n?§ﬂW—Uf—attrvE—agenr—adnrnrggered—per dose
or tHERGE IO_ POV T R i ni stered per dagl' Wil
t y piMigrdoyystadlinreeadliutnsa édvisgl BH pB3)si ci anl3%49 mghe |i ght

of M%@ﬁhﬁl\/@éﬁ‘atgi rcumst ances, includi ng 19wmgcondition

t he actual conpound adm nistered and its relative

act ipdptabenthii® BBc@RRe: THRIiSEdicAs drd tB61RABES tRindbd 8nd then loaded
i ndividual patient, the severity of the patient's

sy nphtorasgelatiaredpsiie (Jizdddl, VBuite, Llplague)d$4Smiged compesitieryper

di sorde of reduced notility of the G tract or other

di st “medi ated by 5-HT4 receptors will range from
about 0.0007 to about 20 ng/kg/day of active agent,
preferably from about 0.0007 to about 1 ng/kg/day. For

an Jowilles aylersiéokthatremyeform vfihs compbandsrod tire inventfonpfie. free

about 0.05.t bout .7 per .d f . active agent. In
bagih @harasagticat s gr N ORE syifghle B Brten of
adhRYiSIdt ANCA 1 1486 th ThE phiuGiceutfl QthSosRANS iLadst@Bbove.
When used to treat Ch?OhIC constipation, the conpounds
of the invention will typically be adm nistered
orally in a single daily dose or in nultiple doses 30
lﬂﬁgﬁ day. Preferably, the dose for treating chronic

CONSjieRAi 4781} - Wi dxah RGN RTHAHOME ifelBon are 5-HT, receptor

agonists and therefore are expected to be useful for treating medical conditions mediated

by 5-HT, receptors or associated with 5-HT4 receptor activity, i.e. medical conditions
which are ameliorated by treatment with a 5-HT4 receptor agonist. Such medical
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to about 70 ng per day. In another aspect of the

i nvention, the conpounds of the invention are used to
wonrewmto6oi2sri t abl e bowel syndrone. When used t oPCTA&ER005/046295

irritable bowel syndrone, the conmpounds 42 WO

2006/ 069125 PCT/ US2005/ 046295 of the invention wl|
comjapionsainlc}jadb;é)uadmmrt Stmeted do,orrahbly bowelasysdnmgiee(ﬂﬁ&), kchronic

se.or jin mult per, da Pr ef er abl th

cop Rt RS (P (T BRSO P GRSt P e g
dideh TG BroPrebie, BRI aff idBpABIE od@¥opat loP&tative il
1aspect of” %a 0?n\?elntlon theldggprrpour%gs Oga}&hﬁm B AHVE TS,
intestirmhpsendo-absirustienl, and drugatducai dhlafed thiapsiy albtaddppmmes hgs been

su‘g’wIen uﬁaggo%g STIﬁﬁartepgﬁ}ga%egto@%t ar?qgor\{r@g%%%hsé)}lsgﬂm the treatment of
ceﬁ@{[‘d@%ﬁ? Ofsgen? BRbidkrd 1ﬂclﬁd§1@%@kﬁtﬁ@tﬁs¥rd‘éﬁsﬁe}ﬁr\qdrﬁ disorders,

tiple doses per Preférably, the dose fo
md;o"chasordgs ohndknlestord:erga’émmphoﬁmtwomm funcéinge from about

t o, apout 70 er I n anot her a ect of
| nv glﬂﬁ’?%’ﬁ“ af, e %ﬂ%‘@ﬁﬂ Qf%F IRYRIUPR, R KPR em?j@%s& I{lgﬁﬂy of
thd gfsg}%gllttﬁﬁgélgtaﬁs Pl‘f'it T ocg glgde glﬁg tafeacﬁé Eg?éﬁ%g J g ﬂs#fﬁﬁ%ﬁ t@atife&fdorders
of |t]1m/@htra<m oawed by tgdmnexiaiﬂo;al@anammma]simcled1mgm&ﬂayls i Buch GI
single daily dose or in qultiple .dos

y. :
msfligy disgrsieys inglyde, Soseviaillystatibn Fitablg eWFlcsyngrome chronic
n
ool SRR BE T EoPatpers B BRLLAC R B s And RO UAR Biroblosis
t he Waepaiedds trodt didvedernueredicsd motdity Séthet@l tratb ot othet conditions
functional dyspepsia. Wen used tq treat f lfnct i gnal

mefjalee by lﬁa‘{Tmﬁ%epwﬁsdbﬁ Aerapeynds R thejipyeagiop sAll fynigally be
d%%ﬂi'sfé?éd &falﬁgln?adsqﬂrgjé 8%@2@% o & Ilngtltiy'fe fgo % g (%PI dﬁﬂloﬁ%h other

se or

fotas 6f ddfinistredn Mgy berogdi d]halanﬂylﬁnﬁpﬁh% sgent achﬁmmréd pendose
about 0.05 to about 70 ng per q@ﬁ The |nvent| on_al so

or éh@)waéi esountadHpigiestd rar day Whlb tyRiGeHiha detgEiingg by a physician, in
0 e
the il?ﬁt\%)?t?})l/e e eﬁgnt Moy %lngfafggeﬁbal%i?fﬁﬁh% tﬁ% (r:n(yﬂrﬁﬁt& gtro 'T%A%rera%ﬁ gflosen
roﬁﬁ'ﬂi’&ﬂmﬂné’cﬁﬁbﬂ,ﬂﬁa hétasl doynpdlih@ edihitgstersd uind 1t@felzalve activity, the
conpound of the invention or of a_ pharnaceutical
ageotipight endiesransp el ﬁlﬁn@dlaldéélrﬁ?eewdtb@fset’%y phikemetiepi's symptoms,
an§ g ﬁgcorrpounds of the invention are 5-HT4 receptor
é i such compounds are also useful as research

t 00l SuifaBle doBdserst irgatniosoRders bEditided rhotdity OF thal GIsyist endther
or 25 sanpl es having 5-HT4 receptors, or for

digtirders wsdiateg hyewHE s prgpiosc el wneafom a@pgt 0.005 tecbent, 20

w35 R ] DU R . Foren

avetagdi70 Sl}:?thﬁmfaﬁ GRRLAGE @fnoﬁﬁﬁ@ froan hbou$ 0106 @Bout 70 mg per day of
particularly = 5-HT3 receptors, such conpounds are

acpisie agantil ar |y useful for studying the effects of

oy st Bins rsB B Iyt e s e S el GEpER i trat
chzfigp Il:glssﬁﬁéﬂdﬁg WhéiTdsell €6 8B4 QhforiPdorREpA1R] OXREmpBwSis®T the

invention will typically be administered orally in a single daily dose or in multiple doses

per day. Preferably, the dose for treating chronic constipation will range from about 0.05
to about 70 mg per day.
In another aspect of the invention, the compounds of the invention are used to treat

irritable bowel syndrome. When used to treat irritable bowel syndrome, the compounds
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whi ch may be conducted either in vitro or in vivo.
Represent ati ve bi ol ogi cal systens or sanples suitable

woanoemdgins st udi es i nclude, but are not | i m tedPCDUS2005/046295
cells, cellular extracts, 43 W 2006/ 069125

CT/ US2005/.046295 | asma. menbranes, tissue sanpl es,
Ofﬁ&?ﬂr‘?ﬁ? lo&mﬁﬁyﬂgﬂm fgf‘e%dsﬂﬂla{%e,rectg%ﬁaﬂzéal psiggle dedyBosesnr in multiple
dod I ) t LKe.. this .aspect of. the

s R e B B e i bad B 3B e from
abgutHPras toraboepTmgipsr dont act ed with a 5- HT4

recept or - agoni zi anount of a conpound of the 5
i nv j-ﬁ??%}h‘?l‘ et QE a@d{l‘é@n&mé@@ RPEPeIdS o€ tB-ikfehtion empised to treat

didYef Or & ' ntional procedures and
| 1 o C?u? %ﬁ%ﬁp?@%ﬁc WT%glqlrsg{Cgtoo Iaé g%ggtgci %aa&ﬂ%argg% %&CO&I}RPUH&S of the
infention ivlh Gipicatly by admSristhretl Whdllyi i0ARinedS SAKSIdsH 6% #ARultiple doses

| i, gand- | ated changes in intracellular cyclic
Peﬁﬂf‘g'n g’g?%%b Hsisinss &g’fe@tl{l& dwbstic gasgepatesitwilhtande from about 0.05
to SHARNGE S d r‘ﬂﬁ&! vity of the enzyne adenylyl cycl ase

(whi ch synthesizes cAMP), |igand-nedi ated changes in

10 imemtharaapdcoof e imﬁ@gzﬂ(@émﬁp@m% b@etiveRNOS RRALEd to treat
guanosi ne

. éDGTQ such as [35S] GTPyS . _
idigpat C BISEWPLSFISy | Bé tetread idigrphigigastiaparesissthieabmpounds of
' tor . catal yzed excha f GIP i
R A B R Bl Rl oS 8B rsge Ty e
dodes @er ddyn tPrefeeblyy tigrdosa s Mih?&ﬁbétiﬁeg%%ﬁéﬁaﬁjesisf \9{11 range from
e

exaﬁl e, wWth a fluorescence-Tinked 1maging plat
abqut § rtOGPOLﬁIZpWP?“?aB’om Mol ecul ar Devices, Inc.), and

Bl T b Bt E SR R AHRRS e v o
tre@tgfouitiotal dyspdpeiar GHE fide@ t@&&étﬁﬁdtﬁﬁaqugslge@g{/&gtﬂe%gﬁg%&ﬁc’f‘s of the

. in any of the functional assays liste
nvgRiion ¥ilkiypigally be administared erallpisa Haglerdailp dbsr ordg eniltplodoses

u f ound. of .t h Invention w|] typically
pe 0 Bhr B, SRR e B bbb vt 0.0
to a%ddﬂ(jmg@bfaay,the conpounds of the invention can be

used as research tools for 20 discovering new 5-HT4
r ec€p Bivertigwralsnt provides ¢ hiethodsyféettinga Hithniad beyhgk disease or

cordt R R e WA STar B e Bt P oo enmprisnemdministering to
the hee@RAIQN thBapelitRelPEFFE MR bind0aY oﬂ%grgioﬁﬁd éf@% fﬁ?&eﬁﬂ&l 8fofa
S a ave

the invention to identify test conpound
phaggpeapiiesl cpinpesition compuisicg & omapowxttdfithd inyentfonany. Thi s
aspﬁgte of thed |ﬂ€ ention incl gﬁes, as separate
as pELTS OHIRCY etng IHERIeR & Sof Le FropRipT agomistha such aominognds
are bRE udSFuPRRERRFhAbSLs i lSihSic A sviias
test data to identi ];?%/%% tﬁze;s%lg%%%p%gﬁlg?ﬁ gfb\{(ﬁhglgglesg%t.ems or
sammigshgvioefell Tpreogmots exsfor disng@ning ﬁveS—Htﬂ‘@récB%t@ﬂ&édﬁﬁkts.
Mollave been founddt 0 t?le .‘fot ent agonjsts of the 5-HT4
QL eI P WBIehinG it vesdoerhivt bipdmgyselendvity fara-HT,
recdp®i® B &mSH&L iRy t 3 2 ubt "
B R et R O ph G B B PRiculhry

5-Hd o ngseptarss sush cofmpoimdsert partichiasle uskFalis §tﬁ@§iﬁ§ Bhe _ﬁffects of
ese

1 1ar macoki nteg ‘i‘ rogert_i es .in a rat nodel.
5 eE BpECPISESO w8 Ty Eroebiass nbiglogicrl sysigm arisemplsnplyyneigtable
b A AR T BB R VS oYl i s

whighhmiajbe conducted either in vitro or in vivo. Representative biological systems or

samples suitable for such studies include, but are not limited to, cells, cellular extracts,
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art. Representative assays are described in further
detail in the follow ng exanples. 44 WD 2006/ 069125
WwWOCTaWs2N85/ 046295 EXAVMPLES The fol | owi ng synPOemisSen05/046295
and bi ol ogi cal exanples are offered to illustrate the
invention, and are not to be construed in any way as
plabmarrﬂeur[bganeh,dl$u®mlm¢s thagmnaly Gk enmicel rats, guinex nigp] rekbits,
d bel ow, ?ﬂﬂﬁ{@ i‘ﬁw ng abbrevi ations have the foll ow ng
RIS RIS §8%% ot herwi se indicated. Abbreviations

not I.tijﬁﬁé d&ﬁgct QFH@Qﬁ%‘IﬁgntaﬁlﬁbfogRﬁPWs@rﬂ ¥r @ﬁﬁﬂ‘@&cﬁﬂpﬂsmg a 5-HT4

meani ngs. Boc = tent - butoxycar bonyl (Boc)20 =
recelptot fsrcbntauﬁegi iwithi acaHda maieptor{agumﬂn@am@mm Qﬁmmngl of the

hyl f, =
imvepeste TheatfogP ot obonifas ReHBA THePIRFGY SRR BRI LT G
co%@“}nal ﬁg&&‘ﬂﬁkﬁ 4dd ui'p'i_‘nM BEcrad ﬁﬁio‘h%b!ﬁd’ bindRERYdayehhier

nzotri azol - 1-yl oxytrlpyrroll i no-
funptiosi esaiys) nSﬂvhﬁalﬂdtmalcqsm}s pindede ligahd-medettecheliangesiadniogeeliular
oacetic .acid

cyohEden G RO S o ASIR e B i g B b Arary of te
oL SNPGRS aasTRag o
womm dﬂanalb gy offgtihdsinatriphosphay GRPACubio as [ V& GE PySin

under ni trogrgn at nosphere, unl ess not ed otherw se.
(guRnognes'<O-¢r-thiedantiosphate)er (F s Eileigtorisplated mamisgnastyiigireceptor

ol AR R Al el gy

1ntf%§lﬁ11§rp&1°£ctuﬁrﬁri&{sr(ﬂ}ea§1ﬂ&1 deit a léJf\Nltthﬂlffdie@éﬁceglhﬂ@ﬂ imaging
bel ow and sep®arate y in specific exanples of

plat@@adeprcm FLIPR afoindviolenilat Dewsesalnce, ot meapurges of mitogen

cr| bed each reac Com
ol BB AES) J B ErR P ERoHY S es BRPR R by feonize
or ﬁk%‘ée hd rabﬁ%ﬁﬁh'o@@ B fRed]Rors We Anyast thé aifiefsiadl dssays liaadabove,
sol vent - dependent crystallization, and precipitation.

or hssaysoiafi a simfar natwec Al bHTmr&ctemoe@gmmg rppuhefi acompound of the

iaptien i il i e Bm Fusul ! an BP iRt S JaphBE o

r eagl dqbrRI1P AHE EempRmds B8R nﬁsl'e‘{mon can be used as research tools for

discovering new 5-HT, receptor agonists. In this aspect, 5-HT, receptor binding or

functional data for a test compound or a group of test compounds is compared to the
5-HT, receptor binding or functional data for a compound of the invention to identify test
compounds that have superior binding or functional activity, if any. This aspect of the
invention includes, as separate aspects, both the generation of comparison data (using the
appropriate assays) and the analysis of the test data to identify test compounds of interest.
Among other properties, compounds of the invention have been found to be potent
agonists of the 5-HT, receptor and to exhibit selectivity for the 5-HT4 receptor subtype
over the 5-HT; receptor subtype in radioligand binding assays. Further, preferred
compounds of the invention have demonstrated pharmacokinetic properties in a rat model.
These properties, as well as the utility of the compounds of the invention, can be
demonstrated using various in vitro and in vivo assays well-known to those skilled in the

art. Representative assays are described in further detail in the following examples.
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carried out by mass and 1H NVR spectronetry. For NWVR
nmeasur enent, sanples were 35 dissolved in deuterated
weabosmae126 CD30D, CDC13, or DVBO d6), and 1H NVRCSSedos@a46295
were acquired with a Varian Gem ni 2000 instrunent
(300 MHz) under standard observation conditions. Mass
spectronetric identificaEKaMBLESonpounds was
0

e e e v E
invehtBY, ah %#er ﬁﬁﬁm)? &fsraid f'l)&n&'%@y ak Ahifiefd the@BSY & the invention.

prot gco or anal ytical HPLC Cfude conpounds were
In thesxampkd belows @ vl OMng2DblewmiationOhadvis thé-fllomtingdmbartings unless

5 ng/ L conceptration, an nal yzed, usi t he
othepiSe Hidigrieco P PHALONS R A segsrally ageqpied
me%{]jng_grti cle size, 221 x 50 mm Flowrate: 0.5 nL/mn
adient: 0.5-4.0 min (linear), 5% MeCN H20 cont ai ni ng
0. 1BotFA to 75%eMElatbtiRarboaylt ai ni ng 0. 1% TFA 10
Det gBbOsOWaxel engitfir-tityl, dickBsbnand 280 nm  Gener al
proteqal for pregrrRbdN&ndfRLC purification Crude

oo MRS o) i NVERAERIaBGTE B GE1 0 N ater
fra ated usi etrt}wg;flgﬁ%% ’ng procedu’re: 15 Col um:
YMC

_Pro CL8HERC®S0 nm D=5 m Flow rate:
40 MGPBA NBbi | emprdereRerbenzeicrsad MeCN 10% H2QY 0. 1% TFA
- B =MgINH20+2% Me@igrdiride % TFA G adient: 10% A/ 90% B to
50%MI'BB% B=over te3tbutylméthylatlaar) 20 Det ect or
wav @yBagt h: =214 beazotiagpial-gloxgipgfroBdiaondary ami nes
Thi onor phol i ne- 1pdssghehiienaBudbsidapiage f rom

t hi rphol Lne by.iprohesdson of the secondary amine
to %ﬁgoc t h_onor e%{iﬁ lﬁgc) 20, MeCOH), oxidation to

sul fﬁ]e 25 (r %E@ 4 .%C), and deprotection of
t he N“Boc gFoup Fgf? fe®?he free anmine (CF3CO2H,
cH2@BY . (nTz): } O¥Ecd for C4HgNO2S, 136. 04;

found, 135.9. The N-sulfonyl derivatives of piperazine

F es ReRETDEUa PR oui ARURE) B Gt Wl g
coRtibr6lePhuphBEE (AMrich EFTuRY, Bogm g el ah ChsddGRithouCkiR kP purification.
1- Met hanesul f onyl - pi perazi ne: 1H NVR (CDC13; 30

Reaetinnsayere ng) Wplsnpit@gen gtmosplye, upleys peted ppiperwize.7Pyogress of

fe%@%ﬁ%ki Meth lrflgllgto?g%ﬁg {ﬁg& Gagr?cixfr%r%%?yag@ggﬁﬁf%\%&ﬁcal high
pedfoRBarlcBliqfd ohrdm8tbgaphy (anal. HPLC), and mass spectrometry, the details of

which are given below and separately in specific examples of reactions. Reaction

= o)

mixtures were worked up as described specifically in each reaction. Commonly the
reaction mixtures were purified by extraction and other purification methods such as
temperature-, and solvent-dependent crystallization, and precipitation. In addition,
reaction mixtures were routinely purified by preparative HPLC. A general preparative
HPLC protocol is described below. Characterization of reaction products was routinely
carried out by mass and "H-NMR spectrometry. For NMR measurement, samples were
dissolved in deuterated solvent (CD;OD, CDCls, or DMSO-dg), and 'H-NMR spectra
were acquired with a Varian Gemini 2000 instrument (300 MHz) under standard

observation conditions. Mass spectrometric identification of compounds was performed
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2H). The racem c or single chiral isomer forns of
3-acetyl am nopyrrolidine were prepared by treating
wOlRe@®e9135 am nopyrrol i di ne (racemate, 3R, or 3BLTMISRIN5/046295
acetyl 35 chloride (iPr2NeEt, CH2d 2, 00, and
deprotecting the N-Boc group (CF3CO2H, CH2C12). 46 WO
byze@()ﬁtcm@m 10AZRHS 20 OESES) with a Perkin Elmer instrument (PE SCIEX
é am do) pyrrolidine: 1H NVR (DVSO-d6; TFA salt):
5@8% 4.2 (qum 1H) 3 3 3.1 (m 3H), 2.9 (m 1H),

m 14, 1.8 (hbr
é]l—%rﬁ%m do) pyrrolidine was prepared

e
aft 0
A B A 01
mPnBocorbergrahion, 4ndraaly2ed uéh Hedpllowitk 2padilibidd] + cal cd
for C7TH14N202, 159.11; found, 159.0. 1H NVR (CD3QD;
TFA Gelimp: 8 (ppn) ZPrhay Bowys-RE 3.5 um of gagticle pige, 2.1 x 50 mm)
3.5-Howrgtmy 2H), 3.@5nd/migm 2H), 2.3 (m 111), 2.0
(1n,Grhtilent:1. 3 (d, 3kj-4.0Tnén (Bead) k80 dSeCN/AHY containing 0.1% TFA
derivatives of (3R)-am ngpys%, MiéCMBOmeiMiaE 20. MEATHY

tr e%été@o%a@%g(@@l@%ﬁ%ﬁ&@@@ﬁnd' ne with
propi onyl sul fonyl chl 6ride or

cycl ohexyl met hyl sul fonyl chlori de (i-Pr2NEt, CH2d 2,

Gélferal paorecoll énreeeeitived N Goarifigationp (CFSCOZH cH2d 2).
3- (N-Acetyl N- net hyl am do) pi perl di ne was prepared from
N3- Cpzidpeernpeundg wene dissahardin 384 %ﬁeﬂeasvldelam@tﬁzw Q¢ 19 mg/mL

co&qg@@aﬁ%%ﬁ{é&[& %?g&f {ngtredg syntl ]ﬁwg gté\{% ? ed r‘fg elrr; Mel ,

- BtttcblumiEHF - 78¢ tymd PadkLProMZmJ@o&;’L 2etnm1; 1]319% ey C,

G

owirkt: AcCl, | -Ay n CH2Cl 2| | v) CF3
[ Mt 13
fouﬁ{é[gbll%es H-N %g pm) 4.6
g;n H)iens' 3 (m 1 0’% % @/9 ovpr E%nmmq)mear)
3- (I\D é“é@fy‘l"a : eﬁldl ne was prepared from

3-am no- pi peri d| ne-|-carboxylic 20 acid tent-butyl
Pester aft er Ig—acet. | ation and deprotection of the
%é—“gqigﬁ%‘—@ﬁ&%@ i- Pr2NEt, CH2Cl2i ii) CF3CO2H,

CH2 q‘lﬁom&x?h ( %Q(:?de %@‘p?ﬁ?bblteh frodn ﬂﬁ’cﬂﬂllyﬁoﬁné By 7%rotect10n of
th@ sﬁconda;fb' amﬁw(lo i\[—BoQ tthlZlep,hOhn@((Bgc)ZGJ—MeO}ﬂ) ®41¢at1bn(tmsu1fone

R DTl R8T ReateEyon heb JEHo 758 to maidedpe Frpamine

(cq:*;co@{ OFLE1RC §/9: INEAF Qlcd for CHNO,S, 136.04; found, 135.9.
m no- pi peridi he-I-carboxyl xi ¢ acid tent-butyl’

est eThaW%stnlfcmyé dertepizes ofEpahkianwstd froparéd fhino¥-Bde piperazine by
reéc&g%gﬁtesmtgggonﬁp cﬂlloncpe (01ng t, ?ﬂ{ 2? O°é\{ Bocf de%rotegcmg the

=35 N .
NBR) (%p((eghee%%%gw@( aﬂ"l\/ge@l)a%ﬁﬁfoh&il' 151 aﬁf‘%séﬁ)‘ﬁfl\/é%(((‘%mg,
nedthhl): Slpphr) 3.11@, 41T), 22*&,,41—2, B89 (s,(3H). Zkﬂ\detﬁylaﬁfc(lﬂl)m%ﬁhanesulfonyl-

J1l= 7.4 Hz), 3.276 3.40 (d of dbrlzI 1),
plge_rggnq:nﬁ—l‘ii@i (CD;0D): 6 (ppm) 2.90 (s, 3H), 3.02 (m, 4H), 3. 38 (m, 4H), 4. 61 (s,
2H).

The racemic or single chiral isomer forms of 3-acetylaminopyrrolidine were
prepared by treating N*-Boc-3-aminopyrrolidine (racemate, 3R, or 3S) with acetyl
chloride (iPr,NEt, CH,Cl,, 0°C), and deprotecting the N-Boc group (CF;CO,H, CH,Cl,).
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30 3S- Met hyl sul f onyl net hanesul f onyl am do- pi peri di ne:

1H NWVR (CD30D): 8 (ppm 2.13- 2.30 (m 2H), 2.40-2.57
wOmoedid1252. 98 (m 2H), 3.15 (s, 3H), 3.21 (m PEHUS2005/046295

3.30 (br d, 1H), 3.74 (m 111). 47 WD 2006/ 069125

PCT/ US2005/ 046295 3- ( Met hyl am no) - 1- acetyl pyrrolidi ne

3-(WRstai &Dpyrestiditied THANNROMB ondH OF Alsahy 52y #2dliidi HE), 3.3-
(TC Arrerlcaaﬁ{after four steps: |) (Boc) 20, MeQH, rt;

31|(m3i[=ﬁ%9(@t )> 2.00096 B &8 r o4H)i i i) AcCl, - Pr2NEt,

COGI 2§ 10, G300 by RS 21 2 LA ikl o '

Bod-3(dYRinBy st die (ﬂtaéﬁmidw@,rm@@ff CDMF) RYY, a6d débrﬂ&cMSofN Boc
prepared from (et hyl am po) benz I\P)éroll i ne
grO&IPt(@Fs@@zH, %Hé‘pis) ‘I”)/Z)( é&ﬁc‘iﬂocal%fglﬂlﬁ 2) 15951 1 found, 159.0.

‘BRI et ey BRI b 23R A G, 3

Z%Hh‘ﬁ)'z %fnf 1#9. ZQB(mfﬁwqj,g, 3791{)2 3R- Met hyl ani no- 1-

met hanesul f onyl ) pyrtolT di ne was prepared in a simlar
rmn ﬂ.“dar: N ratlrang g ifonyinderrivgtivasiof @R) momopyrrohdme were obtained by

trefiiRt B S ER AT it pYOBorSiguifershigsids or
cyc%?ﬁé%ﬁ]ﬁﬁ&h{élgﬁlk&éﬁ Elﬂon&éwg TRNOE0CH,Caf 0dc9ex ) fcﬁFrolec@’ng N-Boc

by réacting 3-su ene wth a
grmmc(mFSCf)d{;ﬁH@lﬁ)y am ne |n met hanol (cat.

el oo e R e ey i B B e Breaiep oz }vg@z pr&ected
3- a%ﬂ? %ﬁ?ﬁgw(-ﬂ- AIBO)?%_Pamdgt lﬁl(t?’l edtek @lge C%H)i B 3el4al 37 g‘MéJnChem

1992 185, 43-34 43\)—321;-6( ibur synthetic steps: 1) MeI 11-BuL1 THF -78°c to rt 11) H,

d
ARt wa%z L CRAESA T ol o7 e
[1\4;\3@9?%1# %{q C?E;Héﬁ\g; 13 found, 157.2. FENMR (GDSODy TEA salt):
(pp‘lﬁ)S4 Bf(ﬁipﬁﬂzg 3 (r@rmH)t; stzr(aﬁnm)cra @t thayg@mH) araecm i DHD), 2.0 (s,

ii) (Boc)20, MeOH, iii) nCPBA
mmemmwm v) CF3CORH, CH202. (mlz): [M+H]+ cal cd

ngL C@F@Q%a%ﬁd%ﬁ‘ﬁlp@di &Inéj]?r n*agrgilfl‘%ng‘;hm% é%?éﬁ% 1- 4carboxyhc

acidRbrrthutyd ter affor N-bdvtylafion2drld. deprotectlon of the N-Boc group: i) AcCl, i-
1- Acet yl - 3- (et hyl am no) pi peri di ne was Ere pared from

PrEOBH, G hoti pCF 41031, GGy | EhNMR (CPe@DdTRA:salt)y 84pmn) 3.9 (m,

1HheS A Lade) D8 {;%n#fbﬁ%fsiﬁn% 'ﬂf&&’%-/@ T3 Al 6 38,

183%41(31%}1@ 2(H) iH)O (m 1H), 2.6 (s, 3H), 2.1 (s,
m
1-( Weﬁérrﬂ]smieﬁldfwﬂy) dé%}v(atrectsmﬂ 3amminopipepéing dieresyntlesized by

rezg;[tlﬁgm%gﬁl gfrgrnagg]bl@ oup ! %:ntn%g%g(r@%i calibquléﬁémd tert-butyl

estet ?g@e fe's%: fﬁi 6%]%612%{1?{%1%;1 J:Ql%‘hfﬁg Slﬁ%rzﬁE H(f@E} A0d ﬁ/g%iﬂé‘]:ﬁng the

N-BoVEfpd CFIEB 1L H)CL,)6 (B ﬁ)em(etﬁarrbs‘(llrﬂmnylaﬂnﬁﬁo)pﬁaeﬁd(nm "H-NMR

(CD';?)D). 8 (ppmg) 1.29({')3H, 3 09% Hz),ln.l'o-l@o (m, 2H), 1.90-2.10 (m, 2H), 2.89

(m, 2H), 3.05 (q, 2H, J; = 7.4 Hz), 3.27 (m, 2H), 3.40 (d of d(br), 1H), 3.52 (m, 1H).
3S-Methylsulfonylmethanesulfonylamido-piperidine: '"H-NMR (CDs0D): & (ppm) 2.13-
2.30 (m, 2H), 2.40-2.57 (m, 2H), 2.98 (m, 2H), 3.15 (s, 3H), 3.21 (m, 2H), 3.30 (br d,
1H), 3.74 (m, 1H).
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2.8 (s, 3H), 1.85-1.75 (m 2H), 1.6-1.4 (m 2H).

Prol i ne di net hyl am de, and i m nodi acetonitrile were
wouowhasiesd from Bachem and Al drich, respecti vergs2008046295

WD 2006/ 069125 PCT/ US2005/ 046295 The N-derivatives of

pi perazi ne such as 1-(nethoxycarbonyl) pi perazi ne,

1- ( di(vetinldramont caetylpyyo)idinp evaa praparedaingn 3-(methylamino)-1-

e bSO Bt He B B B R i,

109 RE MG iﬁg?x@@[, QIpR N QHZCB{ iv§ CEEE O 2EH06E U (A1
chloride, ’respect’i vet y.

caldd Kty A1 d42-1 apfoapd, sidBflony| et hane was obt ai ned by

reacting nethylamine wth nmethyl vinyl sulfo in
met RdiE .ylfpm{nz)-_(lim%&%aﬁss&@pgﬁwsgmlmeewmrfw@ ﬁ%tphw -
s RIRATRY | D R el iRl o b k.

atnS), 0% Taf/C) BMDIL i) €H;: (), Cle tbaNEe, GH,Elg) ivp@F;COH, CH,Cl.

en SRS e e i S bbb o o1
o BRSPS AT b iR G R G Byt
1-bénidipyeatidimsd. hy| mor phol i ne was avail abl e from Tyger

Scientific Product. Methyl 4-piperidi }r%lt carbamat e was .
pr e Perizatives ehtatralyrez thigiheprming-1gdioxids ete geppared following

yapp : o . | chl |
R PRAREL B TR L 5 B o SR o
raﬁisﬂ_e %&ﬂﬂ* Akt ARt @k RICHL Ert). Il ethyl-3-tetrahydrothiophene-
\-di et hyl - N - (13- pi per i dinyl)urea were gregg%ed bZ
amimzat il idigkidé (i yaldarbaBRI(DMIOrdské pmh #(Bos 2H), 4.0-3.8
(qlﬁég@gfsl%\%? ¢, %, 4990 91N 2BPF 13; A, BYPsPSH, 914 G, 1),
2.1\3;%1{}@1 hy.am mghfo%yfemﬁ@geﬁg%a}mwhé&ammepuIfdm)di&j: N@u/z):

s obtained by reactin
[M3HNeated ForlGel: B8R iBO0Y piprnd | 1i86i2ne wit h

di | syl fanoyl chlaride. . . |
o (S M ttor S st aming: | d-dioyids g arcpaied from
e '_ 1 [ t H . r T
A L B ) o o D mCPBA,
CI?IG]llglg K)f’(d;g'v)bﬁFgr(Eﬁz}hr@iﬁiﬁe(m/;z): [M*r':é]t IgyllcdrﬁtblrfésH@ii@sz 164.07; found,
FA t t { [ t

3 50 T ERUBAL i LB 5 @Bl 246 . 2o,

1n1 pyl - 1Hi ndazol e- 3- carboxyl i c acid
2']{?33@?%@5@ -8-[ 2- hydroxy-3-((S)-2-net hoxynet hyl pyrrol i

di n-11AydtyIs-gayth}lathin®ppbiidiyie was pieparedl]frome IV Tyl protactbdia-

a. Preparation of

mahyaningtniperiging il deCb[-BrVEL GHe@h- B nd 2tahdOne P4/(Ce §LOH.

- ePE R S36b) 10 drmatmnel cBofihny 2N S CRERE D, 20

(s,31522 17®3H) Nsveé ah, 4HYO0 nL) while stirring. In a

separate flask cooled to OC (ice bath), concentrated

hy drle@¢tbanesulf@iyl)-3-Qnethry] pipgddie was prepared from N°-Cbz
protected 3-methylamino-piperidine: i) CH3S(0),Cl, i-Pr,NEt, CH,Cly; ii) H; (1 atm),
10% Pd/C, EtOH. (m/z): [M+H]" caled for C7H;¢N20,S 193.10; found, 193.0. 'H-NMR
(DMSO-dg; TFA salt): 5 (ppm) 3.4 (dd, 1H), 3.2 (m, 2H), 3.10 (s, 3H), 3.0-2.9 (m, 2H),
2.8 (s, 3H), 1.85-1.75 (m, 2H), 1.6-1.4 (m, 2H).

Proline dimethylamide, and iminodiacetonitrile were purchased from Bachem, and

Aldrich, respectively.
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slowy to a solution of benzyl am ne (100 g, 0.933
mol) in water (350 nL). The 2, 5-
wdizomstoaoieyt et r ahydr of uran sol uti on was sti rr edPEDOUS2005/046295
approximately 20 mn, diluted with 49 WO 2006/ 069125
PCT/ US2005/ 046295 water (250 nL), and then the benzyl

am Tke Nalevit/htpves\od pipeeekckirok, sublobd bmethbyydatimngDplipeiagine, of
a solution of 1,3- acetonedli%rbo I|c a

1-(dimepthay apminpearhorpdiparerizin and {-(dime BRIy BRRe e
pre?%ﬁ%ﬂt%\éﬁ%&%@ra% B‘Plgl g#gi%yg?f;o%}lng%HﬂHJe%hgﬁdgmﬁ@éﬁoformate

or diﬁieﬂ@lﬁﬁ%é\ﬂﬂﬂoyl]’ﬁﬂoﬂé@md:dpeagfem oudy and pale 5 yellow
sol ution was stirred aoverni

aci élTM?tBHWO’%ﬂlejhﬂ%fﬁnﬁﬁtha’?e B"aggpﬁarlsjl%g 55’ <I)r %H\ﬁg%ﬂhlﬁﬁ“ ine
w1t?10111&¥1 glglf&% 1§?‘1 gl@g? rﬁ (;Q 5 SR teﬁm gé)eth -methyl-

Wwas Coo odom 't enper asifie
meﬂfdnésfiﬂfdﬁarﬁ@le%osw&tlzeﬁlmﬂarﬁng framt;mdﬁaﬂlﬁ]ﬁ-BoB@Mt(aﬁe& 500

. Th nbi ned I
ethpRciaming T BOUY SRt By st duie ab U BBty Gy
1
chlgﬁgél %&gj[%‘lﬁfﬂ%?r? ufl?l\/feg,l (gg E@;, i %%Ht '1tl:Jr b@ﬁ%ﬂﬁ?%ﬁ%ﬁe Rf)

guan as’a |scéus rown oi
CFROOLHLY based on anal yti cal BPLC) 1H NMR ( CDC13) 6
(ppm 7.5-7.2 5H, CBH5 (s, 2H, CH2Ph), 3.
( br &eaipscotapide (Q;gqf: -4-gar xgm‘gde()d@ld pzpime@qg@@were purchased

ﬁotrhﬁla%ﬁ% gﬂ%@éj%e?ﬁ!ﬁﬁﬂpho@m% s udifthy @g%%ﬁ%ﬁ% Hoduct.

216 Me’%h 114084 g@hdlﬂjﬂéargambte Wi @ﬁa’:}fa&tdl fﬁﬁn ﬂie reaction of N;-Boc
3- 0X0- aza icyclo[3.2 1]octane 8-carboxylic_ acid
prategied pamjnopinsridine with methylcbigroformatedpllowed by the deprotectlon of

nzyl - 8- azabi cycl o[ 3.2. 1] octan-3 -one (75 g,
th‘%y%e %%U[ in EtQAc (300 nL) was added a sol ution of

- Uemhedui ol difle @ daciantage, GBS NadighetHy1-38 33 Piperidinyljussd)were

in EtOAc (300 nL). The resulting solution and rinse
prepaad hylreticadim ylcabameyl chipridemwith BBqc my@eisddripsrishinol or

ssel contai.ning 23 f pal | adi um hydroxi de (20 wt. %
Nlétgo 5 QB%Pgme Ws%eézggglx -50% wet wWith water; e.g.

Pe a@melﬁatﬁﬁffoﬂly(ﬁlr}xetﬁﬂdﬁlﬁn(ﬂuﬁér[ refidid® wak bb@ﬁﬁﬂ by reacting
The reactlon vessel was degasse Iternatlng vacuum

3-@hohetil-M Bes- mnmé,gylmhdmepv@s@m lfagogbelgeridenf H2

gﬁz 2-(}2@1@&@% )‘],an {:}I,S]' oqgglt l on]nﬁlg 2(%\%3?5}53%%’161%%6& %ﬁgﬁ%@ Ni-Boc
prAE&SS B! raﬁm%pyﬁ%h@ﬁb v 3 khlbﬂﬁ)rdp%%lfoﬁyl WasFideGR iR ta@naesof

nmonitored by silica thin |ayer chromatograp h¥
tristhylatinen mw@ﬁ)llpw@d by flIHA eeasaentforihg hlenroimdm@p th@qucar@l}p

and concentrated under reduced pressure to yield the

title 25 internedi ate quantitatively as a viscous,

yel @y iﬁ# edib bf 14ido M?%—%dd%okhﬁcﬁ@btx ¢ 88d

e e Rl Ay

(dd,® ad m 2H, CH2CO), 1 7-1.6
a. Eg_egaratlﬁ !of %l%&ﬁ% )g %255%&193 @i Iocm&m ). C.

3- arddmeefirasattbideyutlaicacil Bank pwas Blded kdbokstbiogezmis solution of
SRR ISR TR T S
separate flask cooled to 0°C (ice bath), concentrated hydrochloric acid (92 mL) was added
slowly to a solution of benzyl amine (100 g, 0.933 mol) in water (350 mL). The 2,5-
dimethoxytetrahydrofuran solution was stirred for approximately 20 min, diluted with
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(1 L) was added ammoni um formate (422.5 g, 6.7 nol),
water (115 niL) and 65 g of 50 WO 2006/ 069125
WwWOCTeWs2Ne5/ 046295 pal | adi um on acti vat ed car BOWUS1®31046295
on dry basis, "-50%wet with water; Degussa type
EL101INE/ W under a streamof N2 while stirri ng via
watee 2@k p land then rtlmbenAﬂt asning Aolahdn %8s addedr followad by ithsnaddition

of SeRMietES b prmedarho T AL (A g it BivelbElg mipend
theH‘?ﬁE ddiiesh 33%0@1'&{5}1 hydibg éeg ph@ﬁﬂﬂaﬂ@(@ﬁ)g 039 Q&g? inNRgeD(200€4€0). The

and the resulting thick suspension was filtered and
pHivvesradjusteddoinh pHt et pEbi-idd wimg 40% MNaH wilhtrevelting slpudy and pale

S S 58 155 R AR RIS LA
7.5 rtﬁﬁ%\’%fd/r h?cﬁ@cﬂl 5&1& r}&aﬁzh%l dy °cBh@B@sdcror §‘Hons' Ohe\W8Rition

ed W|t 1M phosphoric acid to a final vol une
waptooldd ® toomAeiptratre, bpsified emp idsising 4004 WaOH, and extracted with

DA 300 . A0S sprobbed P B Ag oo teted i e Secha
(Mng@h ﬂit@l{éh ah® g&{claﬁ‘t?ﬁe& fnder fQfc ’@ress-[ﬁ‘@to ﬁﬁi@'t}{éecﬁle intermediate

ayers were dried over filtered, and
in qmmaalmtve &iekﬂastzyvmcmma byowrevid fe¥586 puarity blamlmﬂw@bztwa]dﬂiﬁhﬁl)

EAMBACTAeIdch GO o1 Pl e KPR é%}??ﬂr’”' s, 211,
Rl PR BSFIRRI 2R 48 s, 2Tg il rcr
160%1r @mpIQHzOmb Gbz)HRNICH] da&bd\lwama)m@s 1(4pmnd42135@1 0

oad d, 2H CHNBoc), 3.25 (t, 1H, CHNH2), 2.1-2.05
tycl 3% {®ctadds-dafBdd) REEN erz-Butgt dstek

oad, . Z): + calcd for .
227 Tog: soluiondf 8imnzy- -mbl oyeiobhe- | lptag-3-pBe 08 06348 mol) in

Etag{c Eﬁ(ﬂ] I{)lfr) ﬁédac‘i_egig 38 ﬁ)%(aa 'L_,E%tg 1g%rborha% @3 6 g, 0.383 mol,

1. 1%4)%99{@&&/ {30bHhE)N dﬁkqleﬁxlﬁngcwlmmdmﬂgl(pboaﬁLlE@b!A@y\magadded

thé procedure of" Harada et al., Chem cal
to PﬂléerchydrogmnlatnBuV¢seﬂlcnntam9%23 g 9f palripung bydmmdg(ZO wt.% Pd,

o B S SRV S B PR RSl e o
mtﬂfﬁ%?a@‘ﬁé ré&@f‘&r@bé@bé] 9va§ %%E_s@éd @[t@rfﬁﬁtu@é V&Qﬁ&%ﬁ%tm tlmes) and

uric acid.

prespeided os 60 pyi of m TBe (qaptu)n ®11ﬂ1o(nms ag@t)tted Torgwoxddys and

reqaigef P Rrs b et ey s line B ARCTRER s

001&1 Bldie M%’tdilgd b nsﬂ1€af ih‘,rﬁ(l & c_BlflEma aBhy. afﬁ@ioqilﬁﬂ)n was then

I sopropyl - THA ndazol e- 3- car boxyTi c acid nmeth
fillesddathrough € palRbf Eclite® snd mr&bntrathbwaieeffﬁu@xbpresm tyeld the title
1nt%ﬂfgq:dq’c7 quaph%ﬁﬁ@y,_qgs atllessgcogs érlpﬂ_/'% a{ﬁnﬁ7 o1 ]flgva(sgse(g%the next step

iy 0y, NS sl eskgratecinneo).

(bﬂ@ﬁ@VZI-U GCFIJG}O)‘; pulzes (dﬁ, QHYTEIEIZETI[-E) 2310(b(rd$dd2t)1 2H NBHE(O), 1.7-1.6 (dd,
226. 6. 1HNI(1[ &gn’)8l 0O (1H, d), 7.6

2H, {HLCd), 175 &, 9 ACHsbs)COGO t), 5.0 (1H, quin),
1.5 (6H, d). 51

c. Preparation of (15,3R.5R)-3-amino-8-azabicyclo[3.2.1]octane-8-carboxylic acid teri-

butyl ester
To a solution of the product of the previous step (75.4 g, 0.335 mol) in methanol

(1 L) was added ammonium formate (422.5 g, 6.7 mol), water (115 mL) and 65 g of
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WD 2006/ 069125 PCT/ US2005/ 046295 e. Preparation of
(1S 3R
wOoR)o6B6P125i sopr opyl - 1H i ndazol e- 3- car bonyl ) am ROTAB2005/046295
azabi cycl o[ 3. 2. | J oct ane- 8- carboxylic acid test-butyl
ester A suspension of
pd&ﬂn&npma@yh&ﬁHmﬂnﬂdi@%&mahybahmx¢0%bwabwdhv@BﬂéﬁwﬁﬁsaB@e
nol |nto 00 L) .was stir dan he
ElQWE/M%% ot ot g n GG yigpeetipise, firist G gt 48
hotr$ %d&tﬁ;’nal Ik dﬂhﬁnorﬁﬁ&%rtﬁh@@(l'ﬁg 2 érefa@iedlénch time.
ture becane a honbgeneous sol utign, which
Oncmehctmrqﬁogmsdmm sdabed; esimanitoded byanal. HBIr@e Ealite? £509) was

add(ae%%Imté k&)%%ulgg%mlaﬁugg%gﬁ%ﬁt eeélr 921% then {1116 coﬂectéd solid was
nné'eh%ﬁ%@fkﬁn&la@?g%‘ M%gc "é“ﬁg ﬁﬁra&e%s\%ferg H@)ﬂﬂ)m%é bRd coReRPAESEnder

as I'n step c nol) was dissolved in
redd&dll pressofe uril ol mectizemd] hal be@mﬁn@vjeda ddhetresouttingf clewtyi biphasic

NN CR A e A L
pHszoAql&t\{é%?ec? fvith &ﬁéljoﬁleﬁféng £0h66 gﬁg 4 2*11@ Qgﬁe%% FadBRified to

O room tenperatu er 15 mn to
pHtIReushigphss ng. a0} analraxtmbted: h/ﬂ\hahclﬂdmomedwnv (I® ﬁﬁ@lml_)) The

in an ice bath. After stlrrlg 51 t he e(?g %
commbined peapigdaysransreaiied @veMg g@ﬁﬁ?ﬁ'ﬁ cqnpggted by rotary
I
ov{aghon, b g%}*%%ﬁ%ﬂé%?%ﬂ%%@“@%ﬁ%%&?ﬂn%@*a*mm0nlyN
Bolehdo-3henihotreiRine, dsadiitenapatoriientsotid.eThel n;dmer ratidued eddo to.

pressure, and the obtained,residue was qs;;l ved i
exa #r8ing 0 s Rrodyat pete 09 based o BARMR Tyt 1 eﬁuﬂW&lé/ ‘analytical

el e Rt e S adbtone st PENER i v

CHYuSA2. 11065 @%@ﬁm C.981, gH) 01n4 WSHe(@MQE@Cam)t p2dryfbessl, 2H).

undér reduced pressure, ding 119.2 of the title
(mizyn[dFHHEd icalcd forlGio bR 011@02%7 /2 pgmdymcal HRLL (isocratic
ks 2. 09
me?lﬂd 3 %Ms il %ﬁ? %s'%am%?eewﬁoaésﬂ‘e > gie. )
, (9 , 8.18 (d,
-’ '\"" 1 2 493, 413. 2%

f Og@:‘lﬁ%‘% ti]ie pl%%E(ﬁﬂE bPHaltaﬂﬁ@t c(la'lazlfemléd'l-" WPhardrad@ifical Bulletin

ver . Preparation of
1995 I-ﬁpwmw fitkﬂ- mddzmlmllH Bemhondm)dmdcwmouhvsﬂ(cqlgoghb methyl ester

(>?5f/SPBP$YQ h)’ ré%l{xulxgc%g lagld%n %ne]}lanolt conte}l ming se\geral drops of concentrated

st SRS HEIF7oLe fovasimiboang Spvasbpey st

d).\he (1, qur:n (uﬁ ﬁ;tm)(l(}g)t) 3VWBGHS 6))uTihis eseed Was treated with
di chl oronmet hane (200 nL), cooled in an_ice bﬁ and
isoprenylindlide @ndipetasspan fert-bpioxiden Fotlysingablat i whigh p Ord?ﬂe

t 1 Xt .
1SRRI S RS Rl cheh EECTRPL B in 3
he;%arfé%o(z%) L)piNviR (UD%@‘D)V\@ (Bpen)eR1 -89 @H, 4y, &tk (14 Id§th7 4 (1H, t), 7.2
afforded” 102.7 of the title internediate as its

(1HpHoT.0 (1HL qram)o a@e(s,u FHatSd§Hsd). (Thed¥ visoprebyl roethyl astgs was

hyé.w?yzg%lbt ﬁgggﬁ{{%ﬁl}g 6[3& ]83 rs—lggra 1 SpAfa 1%5 t}teEQtle 1}3669%ed1ate

(m%%iﬁggtz?é %Wlﬁ)ﬁhﬁ@(dmgoﬂf% (ppmf&. 1(st 0 (1EtDa), 76 B (@, 7.4 (1H,
£), 7.2 (1H, 1), 5.0 (1H, quin), 1.5 (6H, d).
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WD 2006/ 069125 PCT/ US2005/ 046295 8.11 (d, 1H), 8.54
(bd, 2H. (mz): [MH + cal cd for C18H24N40, 313. 20;
wobamwsthe91213. 1 . Retention tinme (anal. HPLC 2POBAL2005/046295
MeCN H20 over 6 min) = 2.65 mn. g. Synthesis of
1-i sopropyl - 1Hi ndazol e- 3-carboxylic acid (1S 3R
e. IEB)ar8idi2o MY SBAGR)B-[1¢isrodylrii-imleyotet3ncdripymylatmiti] 18- |
azWidRIPPY| 1 Sctdteadioapokid adidietd anil-cdtey| } ami de 5

S Met h hyl
) o A& %smqs%ﬁeg@mggéh%gdagﬁe- -carbongﬂg lamd%f? 3? (? 876 mol)

in %) 1%%9 WF %’5% ézta | Cyc é&egw 8 ltlﬁa}addlt ion of thionyl

chloEde{30.F il 0@dd eddlx Aﬁeldles’ahg at(l@(l) @g”pr 05 ﬂtﬁn rth@hl)xtared:)ecame a
di i sopropyl et hyl am ne
homggengAwt sofutios, hych @ngmmdap 29? ﬁ%@%ﬂéﬁ%ﬁwﬂe@te@wqﬁlﬂe for an

aaflidey STk, 155 BHPRERHERN ok M0 3 BBkl "
azeﬂildSkw[EZthF&%Tbéﬁlﬁdlcidrtektam@d estelt, Ipbﬁrﬁﬂadvustdi] stap el (62.43 g;
acid/water 1:1 (1 and purified preparati

0.20pme)) wag @uswlmgl 1tlﬁé0@mlspf fofyene ﬁ%@%low&é&wdéﬁw °£ﬁ°41ﬁ1€

o 5O PT CTA S BBt

icedaftt TRdsolutonofaitalelk aZrdAChﬂi&id&g)r@aMGS waib ﬂbd)ladl td @om
t hose described in Exanple 1, except . in step (

ternrashtas; Al added OBy 15 min q@dh?yhi@h#ﬁ}@ o, P Sttlﬁfe@ fyégorously

in %&%8 %Eﬁile ggfeé gle %’P&& Ih thezrgg%{é gtsu?é w%?ﬁ%f&f’edzto% separatory
furihiell gﬂg}d’lt? chéé hq uéeHus Iﬁ‘?&z\%ﬁseﬁar@ﬁaﬁki@ﬁ)"cdlﬁcrﬁ%}@r (saved), and extracted

Wlﬂvﬂﬂm(-‘zsc -'[(Mlltibt Flahiptirens layanvas mp@ﬁw}@cb widseredppad prespure,
ong PRt R T vt Sl ARG, e sotuion

was dhsied Wik €M IEQPOY, (40D IﬁE)" aht. NeRCO; (30@m03, afidiherdSrine solution
Exanpl e 3: Synthesis of

(400 inE 9 pASpydryhigovauiese, Be otgabipeplutionardsgvaporated to dryness

1S, 3R, 5R
unﬁémmf Bkt teIdined P2t e i iprmefings I 'R (OMSO-d):
3
5 (PR RAT G SERE, &1 38D, Baylahamiiia o7, Z"’H&et Wt 2npard (o,
3H)a51a® (sepiPIlE), 7:22(tDH{)n7r42 (8AIBxAAD(d 148), Bﬁ?a(d}dsH)sS &8 (d, 1H).

(m (Z@ I:L[%/?‘%ﬂQ%%Cd%grE(lég 32 403, EI3C% i%oxyl M:3 fi ketentlon time (anal. HPLC:

2“8/2%1\’; 26t&)éf§@hwb’wﬁﬁ] 2- hydr oxypropyl }

icyclo

t-3 - yI)amde (mz): [ MtH +

2 2 A’ ldeExarrpl e 4. Alternate Synthesis of
%@932@&? Bé{lrklbdﬂiéﬁ}ﬂll?{ -Brda2s183 Xk i onyBeintho]-8-azabicyclo-

[3 231 pgtanee8raard omlmc)mrtkmtﬂrwm]thwmgmt@i yi5P ¢y Wps gplubilized in
dlcgc}ﬁoar%hq% G 0(40% n%L), cJ)ole& n an e )oatﬁ an%echen mixed with 200 mL of
trifluoroacetic acid. The reaction mixture was stirred for 1 h at ambient temperature. It

was then added dropwise to ethyl ether (2 L) in a flask while being stirred, which afforded

102.7 g of the title intermediate as its mono(trifluoroacetic acid) salt (87% yield over two
steps). "H-NMR (DMSO-dg): & (ppm) 1.54 (d, 6H), 2.05 (m, 2H), 2.24 (m, 6H), 4.03 (s,
2H), 4.12 (q, 1H), 5.09 (sept, 1H), 7.28 (t, 1H), 7.45 (¢, 1H), 7.81 (d, 1H), 8.00 (d, 1H),
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5 a. Preparation of
3-Htidroxy-3"-{[1-isopropyl-1Hindazol e- 3-yl

woantsmayi2k am no}- spiro PCT/US2005/046295
[azetidine-1,8 -(1S, 3R, 5R)-8-azabicycl o[ 3. 2. 11 oct ane
Eplbronnhydrln (0.06 nL, 0.70 mmol) was added to a

8.18(d, r1|H§d8 Sol(ba, 280). Oh/z): 1M+H] caled for C1sHz4N40, 313. 20; found, 313.1.
1-i sopropyl-1Hindazol e- 3- c oxyl i c aci

Reteqtics s Gl 400G o Ty %1?%6616 e

trlfl uor oacet i clam d salt,

'(m-z.v.nnautmmnethvlavm@lm-1ex4)mm1b8 azrdnmdqi

QR 082 ,
L_\Sla ?{&ﬁ%@ﬁ ﬁ%}gr K{Eqsf or(%l) ﬁ?(;e(a V\él '&Jégts&ﬁ{ion of
1-ipk &y QHtllﬂﬁﬁé%% 3-6arbdxylid&id ¢aSIIRIR)B AL bieyde[S.2.1]oct-3-

concentrated in 15 vacuo to afford a crude oil which
yl}mmsdetmmbtmﬂudrometlt aeitivelt (Gmif 0. anineel) andyijseprepylothaiigmine

(0. (ﬁ’{_ fﬂ%\?r 8 ﬁg _mei'n(_)l n me&lagol??%lniﬁ | %dﬁ%rénelog’rof{arko‘f ?6 8 %r]%h] a
0.15 Rinh61) %8 fswdeghﬁenﬁy%ddéd a'}ld?tﬁe %%Ln& Abahictbele 36 L0 et h.

ane was al so epare in the I | owi ng manner
Thé&paabtiemmimstulrei wes(conéSitnated in Qa@@, dﬂmbd gcefifrsid/wetes 1:1 (1 mL)

S BB st i o i i
) 2484 9% fodnd/48428Y1 Rétention time

cor%é%% uor o ég@ﬁﬁgcca?%%g%ﬁhas pr epar ed in step (f) of
(ankK 3TRII@ =12.0¢ }1i00 g, 9.62 mMmwol) in ethanol (50 nL) at

roomtenperature. The reaction mxture was stirred

for 96 h and then further epibronohydrin (0.165 ni,

yas added. After a further 4 h, the
reactlo mxture was concentrated in vacuo to afford a
cr udlBing prodedscRSingilar totticsh dessibes BExeniio Uit excepttin eﬁp (g)

f t l.cd. f C21H29N40
N RN EALN M T R M e b o

3 4.21-4.43
°°1§Eb]‘?“dzzi. g%-%’%]’o???bmwgrﬁ?epér% (gg]pt H)lH), 6. 22 (d,(lml—|),
731(m 1H) 7.43 (m 1H), 7.82 (d, 1H), 8.03 (m
1 sis of .
xanq%o 5 oﬁwthm g%&asgamyg1@%@%—%—&@%}4&(%%@&1{ 5R)-8-{2-

oty S SRy b oAl 2 ebemppene Ylprpp)ore

-yl) am déicydtofse. mwmﬁﬁmld@a@ﬁ') t[MﬂHi calcd 66 @EbH44N6®l
mmol ) was added to _3- hydrox

i - Yo TSPy 2B
H i ndazol583:35; fpryd 8937 o Rgtep l%flﬁlﬁ (}ma ain.
[azetidine-1, 8 -(1 S, 3R 5R)-8- azabicyclo[ 3. 2. 1]
octane, the product of the previous step, (0.47 mol)

Exafgldt WQyRBe&s GBMr@@TAHSﬁG%ﬂ@%%Bxth acid {(15,3R,5R)-8-[2-
di i sopropyl et hyl am ne (0. 245 1.
met hanol hydroay33- (4mn@thm@éekf9@ﬂplﬁﬁwlarbyl)myagyliﬁa%@é‘ﬂcmo-

heatin M

3- melt hSI g%‘?ﬁﬁ%&\ pﬁﬁenl r #@)'m%ﬂag%gg fo(r ZC ZxHﬁNﬁ(gés’nE?'w’
0. 71 mmolgyuaiss 3. tRste@dnltithd @bk MPATIC)R= N0X Wine was

cool ed, concentrated in vacuo, diluted with acetic

acid/water 1:1 (3 nL) and purified by 5 preparative
oot o O ST o} Lo AP S BRR B 2R [y 8551985
421§8030 f[@iaﬁné@ﬁlyi’)mdﬁ@l&ﬁiﬂo?a—ﬁyldf@(yﬁﬁipm}r8—l2dBJb€é)ycl%>[3.2.1]oct-3-
ylamide; (m/z): [M+I—I]Jr calcd for Cy5H3gNgO;3, 453.30; found 453.2.
Retention time (anal. HPLC) = 2.00 min.
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m n. Exanple 5: Synthesis of
1-isopropyl - 1H i ndazol e- 3-carboxylic acid 10

wo (208/08R25R) - 8- [ 3- (4- di net hyl car banoyl pi per azi RETARRY05/846295
- hydr oxypropyl ]-8- azab icyclo [3.2.1 ] o ct-3-yl}
anm de Pi perazine-4-dinmethylurea (23 ng, 0.15 mml) was
dlssolved in a solution of the 3-hydroxy-3'- {[ 1

| sopr&p 4: Iilt-eI Rgta ())flntehesm o)f llzlcs:(?prrk())?)?fyul-igmlzno%-&sd%irﬂgxylic acid
(18(@%35%11)38%{%-&(% ﬂd hyBmethylamine]-2rydsaragongl18y
Ex anpaldcyclo[§2eljo¢tal-yDauddery, 0.10 nmmol) and
di i sopropyl et hyl ami ne (0.017 nL, 0.15 nmol) in ethanol
a. PZepatation bAS-Hydeawst-3'0ffi 1 idoptapye 1 Weisdsdvad 3yl ombanyikatinoly

bbigsTKzAidiR00E- (1 8B RISR)B-a7EBR vEIBERD I PRtaHEXT Ur e was
concentrated in vacuo, diTuted wth 50% acetic acid in

vvater (1.5 rrL) and purified by preparative HPLC

(o D SRR 0 JoTpPid, 28 Syl Bdei'l HOUABE EhLGAC

1-iS86Prbkl- 1(Hﬂrﬁ)azolé—|yﬁdd}‘d(>x§/ﬁb 6€ld f{ors, 3B SR8 M78BicyBl3 . BB]oct-3-
found 526.4. Retention tine (anal. HPLC) =1.92 mn.
vl eradepiridlugroagstint asek $adt, af prepared in step () of Example 1, (200 mg,

o TN 0 AR B M e

The $acBol iR RPYhs Ritfed @it ol maﬁd theh ﬁydtﬁe@ apibasthehydeihn @2 x 0.06 mL,
met hyl ester Pyrrolidi ne-3-NH nethyl carbamate (nono

0.70RAmeBIwas a@geé@ﬂ@ alfgrﬂwﬂrz)h msreacmogww@ Wiad c%ncentrated in

B Caam?a%s A B b

P 53(@ sopr op%f? 1§%IR( )ﬁgeg%él%%lg?}ngzwg)waﬁr%gﬁo preparet()il\}g t][(162

folldwing Tli@nére @bmmdhymﬁmﬂ%sm shakemalhwas hédetitog stirred
bl ock at 800C for 16 _h. The reacti re was
solptiae oA 1 risppeepyi-d Hyindewsle-3 1%@9&311%%%?@@%%%@& B225cid in

T

1, &0 y&@ﬁﬁﬂﬂﬁﬁ%hanbl §51()rmL) ateo@acahpaania Headl macmﬂontrﬂmmre was

title conpound (35 as a white solid. (nfz)
sitred ot 960y SreHIPPIORBOHSH 03B IaLR (ohed k! 92 THabla e giMed. Afr

@rtﬂgr él(l?qge Tea#&'n%gg%% \x9a§ §gﬁ&n rhisd %Pbc?cul to %nghae&hée ai (4.29 g)

carpboxyltc acid
wl{lé}l@as?ﬁ%ea@lﬂﬁ)ui Brrfdr E@iﬁb’éﬁ@@ L(M/z) nmep &fa&‘zil for €, IyizaN@Zm

et hoxypropyl ] - 8- azabi cycl o(g 1] 2/0}
368.23 Pfoapd B8 BOMTIHNMR (DMS ): 1.47(d; 6H) 2 19-2.4 (m, 8H) 3.85-4.05

(g2l 2t TR TR, ik o B8R, Fr o IR (o,
1}@5).4%;&%21@%%@ @[ BrR 8ld30ed, amp, 4.96 Eibryonohydrin (2. 81

was added to a stirred solution of
1-i sopropyl - H-| ndazol e- 3-car boxylic acid
{(1S, 3R, 5R) - 8-aza-bi cycl o[ 3. 2. 1] oct - 3-
b. Svynthesis of 1-isopropyl-1H-indazole-3-carboxylic acid ((15,3R.5R)-8-{3-[(2-cyano-
ethyl)methylamino]-2-hydroxypropyl}-8-azabicyclo[3.2.1]oct-3-yl)amide

3-Methylaminopropanenitrile (0.066 mL, 0.71 mmol) was added to 3-hydroxy-3'-
{[1-isopropyl-1H-indazole-3-yl)carbonyl]amino} -spiro[ azetidine-1,8'-(15,3R,5R)-8-
azabicyclo[3.2.1]octane, the product of the previous step, (0.47 mmol) and
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yl }am de TFA salt, prepared in Exanple 1, step (f),
(7.00 g, 16.43 mmol) and dii sopropyl ethylam ne (2.86
wai2006089123 ol ) at roomtenperature. The reacPCOMWS2005/046295
m xture 15 was stirred for 72 h and concentrated i-n
_vacuo to afford a crude oil (11.7 g, assune 63%
Ppespylithyiymie $e.24 £ arit, dmM1namet) imirtethanol (4 mL). The reaction mixture
d| i sopropyl et hél am ne_salts. A sa

h
Was)shakeqmsa atifg 1%&%@?1 Getor iLf o iFup ar%mwi%@n@wepmmle was
SO0, IR B B g

corcBnttt&d inlacud, dﬁlﬁtdailmitli acenid atuklbmrtaak:l (bmb}landl puefied by
allowed to warmto roomtenperature. After, 30 mn

.
preppratiyeHBLCotp affore thebisiifluprareizagty sgit othg higle somppynk (m/2):

RS PO AT ot e iy i -200

mimdded. After h, analytical HPLC indicated approx.
90% conver si on of the starting material to a major
product. The reactl on m xture was quenched by the

gldg ﬁgféi ?a ‘37 gy—ilﬁtdﬁgole-\y' (Q?boxyhc )(5
the %ﬂ - ggg écar HE CERT AL T
di cRE y hemidg\q chl orof orm (25 nL). The
organic | ayers vvere conbi ned, dried (MyS04), filtered

and_concent f
oA 754 Bk 8, S s R Pl or e
3- l?klfdxt}% l{[’1 iﬂ %ﬁbyl DH—lﬂ’detée&bfgc@Bonyl]ammo}splro[azetldme-l 8'-
i soprop H 1 ndazol e- 3-carboxylic acid {(1S
(L%H{,SR) 8@z{1130§(q]|o[3@ 1]octane, prepared as in Example 4, step (a), (42 mg,

0. I:SEt hag l f S ;X'?}gyé& gggz}‘liu?e @rgiz)m]g JE M)Oﬁ%ﬂy%& (% rﬁff"bThe
reaggawﬁtglrl‘%t egsjvzg oﬁﬁ%i“% &HFL ﬁgﬁttiﬁxg ploc® 280 Prof 36 hm@e)rﬁé@ﬁﬁn mixture

S ion o cride product

wallcBNdettbted e b Aditied witd 50%4 e&eﬁldf mj& hrewm,et éin nd)@Ad parfied by
m., 0.755 mml) in ethanol

n .
propesatie GRS (< Tk e ontHioERTd fhg DB RYCraReiGIBERCoTbs tite

copPpitaoRrOR dcuil Rl (B8R 6 T5E HAESHN 0P8, found
52BGT/RIR2B0R R0 ER8H. HRCTYAwedeihinl: 1 (1 nl) and purified
by preparative HPLC to yield the

bi strlfluoroacetlcamd salt of the title conmpound.

547%‘3“%@'—“ ; C%Eem g%y'ﬁ‘l‘%%‘ 2840s,3RAR)3k(1-ipP6hy1- 1

1- ] é%ﬁb?zetfyi‘-cmq“ﬂaa Plféfﬁk?ﬁ 2 1lpst-§-ipropyDpyrrolidin-3-
{ (1Slismismyic gcfd mptiy. ﬁ G’foxy 3- (4- net hanesul f onyl pi per
a2|n 1y|)propy|] 8- azablcyclo [3.2.1 ] oct-3-yl}

%WPBd ﬁ’é’l?ﬁrb@mﬁ[: (SR s Bl 3%% 5 |0p1é5 BTo]) vyas
dlss)ﬁv)s@ 'irpﬁ’ ?cﬂﬁtlor{ &)thgg Llﬁ)‘d}cﬁ@fﬁ"—){ﬁr—isﬁplbﬁyllmﬂﬁdazaﬁ—ﬁ mol )

was added to a stirred solution of pi per azi ne

yl)gaﬂbbuyi@mnd}g;piﬁﬁhz@tl@n@lg% (133531@5@18,1@%&%@10[3 2.1]octane, prlepared in
EXeRe hijepe) x@%ﬁg,{ﬂeﬁﬁé@?ﬁﬁ% B Bas
M glﬁl\g[i? (;% ??:ﬁBr mgacftl %t?tbea\ggéj%%k&go%a }r%%% n)g bé%céf at 80 C

fosié hl $e fé&&tl&ﬂm@&dﬂetw.ﬁ%hc&uﬁted'm Sadiagdilited withS0es scetic acid in
was concentrated in vacuo and the white solid was

waters( Smaladnd putifind hy prepast verPLENE- B0 evadignpde afforkihe

The solid was
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35

15 collected by filtration and washed with cold

ethanol to afford the title conpound (5.69 g) as a
wohdemesiabi d whi ch was used w t hout further PCT/US2005/046295

purification. (mz): [MH + calcd for CBHL7CIN2CBS,

257.07; found 257.2. 1H NMR (DVBO-d6): 8 (ppm 2.37
bistrifthorchkfticaid4alt of the,titleldpmppusd (35, 158) 4sm Wik $ollﬁ g8/7)s[ [M-+HT"

clighlor ChjtloBi G s (s ipnd 5558, ReFbfiay e GrabP.0) ~ ¥ in

1-[ (2R) - oxi ranyl net hyl | - 4- met hanesul f onyl pi per azi ne
Sodi um hydroxide (1.07 g, 26.7 mmol) was added to a
Vi gBxample/7:sSyutheds ebl-ikopoopylefl-indazole-3-carboxylic acid
1- chi183®, £ /5)-8-13- (4 tiethdiresu fényIpipe favis 4 Lf1pR3thethpey @D pyl-B-

-yl hﬂtﬁ&%ﬁﬁsztﬂ]‘&t amideof the previous step (5.69
g, wat er (150nL/35nl). The reaction

25 mxture vvas stlrred for 35 mn, concentrated in
2. PADUALILE oAPmiathdxved'-€[ V-isoPraplyl-VHlindaezole-3Hyl) cirbahvbj-t h

%ﬁrﬁ)‘}@élﬂﬂ MetidRe- 104X 1.5, 3RG RyBsdrabicyélof3. 2 Moblagt! (2 x 70
mL) and brine (70 nlL). The organic layer was dried

(MgSA), filtered and concentrated in vacuo to vyield
a wﬁpibeomol;gsiml (Ri8henlsA2i &b nuno&)mmdemm stirred solution of

J hot Et
B i A S e e R R e
trat |
AL %‘?ﬁfﬁ’%% %E%?lﬁ‘éa%(ﬁe?.<§n§f’0°;$é“§“;€?ﬁ#§%%ﬁ“2{ )
dllﬁu‘@h:@yle(thsﬁmﬁmmBS)nL dal 43dnnP)lat tGym tepupredat@@] Theregempn mixture
b L o M RUE0.0) & AR s B S g 65

pro@%g%%i ;;’%ﬁ%ngg%t’led(vm S f}s}a%ro §1%ﬂ§gngi99 Q41RO U ZAnple of the crude

oil 3(1 IS%() rae Budpeﬂdédl 111 daﬁdﬂremﬁﬂmae B6xyL) andampioted{to DSC 3 Rotassium terz-
bui;g)X(dg i meb2d, msm Pigs pidedand falprsromgihyl igdids 4Bl 4y el
2.8 e ol 8 e Ay S BRI BB emperaure After 20 min

thd fegetivhasiaire was oboledie (PiCandaifirtteanos 85 pogssi@n 66 1-butoxide

| |
(2 5 3 i 20 o S A 36 i G ¢ 0,198 w1 252 B ek added. After

1 h{ gﬂ'ﬁy@ﬁé g‘%ttglrl?l%gteg ? rg!( Aoy, %or}dei)ﬁ&l §f 5\5 kﬁﬁgr%%‘iﬁt‘gﬁﬁ to a major

mXxture stirred at for

prcmucfr NEhd e adtion GRixfir vk GuetiBedbypibeddditioniof enater {2GeaL) and diluted
vacuo, diluted with 50% acetic acid in wa

Wlﬂwpldpmm@ha;p@c(/g OrmA). ( The lagfgl)s VRS sefp@fqtqq ay tigg‘, aqueous layer was

iR R ik o SOt ARG Rl (oY Q92 48 ofganic
laye®d Wéte combzkd, dridiHiMp ST, diltdrat ard2BdaMaaAS, vaada. t8Afford a crude
found 533.5. Retention time (anal HPLC. 2-40%

prodachwhizh veasaseds withayt father parifieation () g, R uitg bHFPLE)-
(ppm 1.55 (d, 6H), 2.41 (m 6H), 2.55-2.63 (m 2H),
2.92 (s, 3H), 3.10-3.40 (m 6H), 3.82 (bs, 4H),

b. Kyhbrefis 24 1(80pr&)-1 Rin@8, 6B -chifoxyéc £9d (SSIHR,SAES-[3-74-22
rethaddbulfoyBindrhzin- -2 8RokyBrophtP8-ashbieotclofB 2.1 Hdct-318} amide

N-Methylsulfonylpiperazine (70 mg, 0.252 mmol) was added to a solution of the
crude product of the previous step (64 mg) and diisopropylethylamine (0.131 mL,
0.755 mmol) in ethanol (1.5 mL). The reaction mixture was shaken in a heating block at

80 °C for 16 h. The reaction mixture was concentrated in vacuo, diluted with acetic
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Exanpl e 9: Synthesis of
1-isopropyl -1Hindazol e- 3-carboxylic acid

WO (2018/08R25R) - 8- [ ( S) - 2- hydr oxy- 3- (4- met hanesul f 8ayiUs2@e/046295
azin-1-yl)propyl]-8- azabicyclo [3.2.1 ] -oct-3-yl}
am de 20 a. Prepration of

acid/neitdrdr be1(18]) zmmymmya;r@mmerﬁhb@ oo Fiekivthe bistiftuoreactticacid

pr.opane pi chl orohydrin (48,0

soli B hR e oot (P qMUBTI ERIGR 5tCPpPi 41 Todnd 547.2,
sul fonam de (87.3 g, 0.532 nol) in ethanol (1.33 L) at
roomtenperature. The reaction mxture was stirred
for Ek& 1e8d Syltheriy dfel - isopmi)ypuﬂcinmamee ~ssdrboxylfcareidd

WaS{ SRI-89(DY2-hiy i d3L3- PR AthneSIRaE Ipiperazat-13mpropyl]-8-
diate (107.76 25 as a
V\,hl t e tggﬁl(sg%wﬂb# %ggﬁggew: t hout( furt he?)

purification. (mz): [MH + calcd for CBHL7CIN2C3S,
a. PRepafifion b6 URHlo26-(RR2-hidtokivR-UDaGxaE) o1 ippmalinl-Bfpropane

(dd, 1H), 2.45 (dd, 1H), 2.50-2.58 (m _ 4H),. 2.86 g_s,
3H) (REpighlorghydrin (3.0 55, 388 mmpf) was agdeq g stirygy sohtign of

(M. 1H) 1.5, 0! -1) .

pinkfeis gl Fa by 7 efio) RN Eb Ry Bhiaming (626 mi.

35 §Qﬂ1|nldm1ﬂ Yhaexi (180 123 aﬂﬁ)oﬁl tefhpBfureDiThe m&tu&dﬂleduﬂeavaa stirred
V|gorously stirred solution of the product of th

amﬂgm@parpqmg of QR)gepl@lqrehzym yag afi&m@ Ay, 3(61129@1) and

stng%ci fo§ i ﬁ.{ﬁ'})ugm} th ﬁ? arf%c %téurrg ?zgg]céﬁc%hﬁat\é@% 5 Eﬁ‘(ﬁj the

whht%lé@ﬁd Was s a%atlﬁ atnadoli (M50 ¢ @n@ Bigkrél foutzeidysm T}h: solid was
ororre ane (1500 nL) 58 WD 2006/ 069125

colmrddtlsef@wm exbwashgd avitheohdethenal o afferdihetide egmpeymd (5.69 g)

R S SR e A R e O
cgﬁ?g‘?NE@ )S, 286 0B o084 2£ﬁ@01}lmMR(tDM§b %ﬁ(lﬂﬁm) b I3I7t(@d qg), 2.45

oncéntrated in vacuo to yield ite crystalliné
(dds AE)(2.502C38 (na S 289 &, aH), |35(é1j(m,r4}h)|, ROt (&, @&)/ héx & 1H), 3.84
;1 (800 HL% to yield the title 5 conpound (43.33 Q)
(ma§H55\r@ﬂ@el ?yst alline solid. (The filtrate could be
further recrystallised to obtain additional product
material.) (mz): [MH + calcd for C8HL6N203S),
b. P2dpatfionfodund2 RRdxiBmyhetINVR4-idE@ed@fonyihifqpaipe 2. 22
(dd, 1H), 2. 45- 60 ( -2.75 (m 2H), 2.87 . .
(.S ydsoxigal1.§ e, 207 b apgde i ¢ Boegisbujed Solution
L&
of g F%)hiogb ??g? qgﬁ%ogéﬁ)g&ﬂ%%(%uﬁb%@%Xﬁl LyBftoParel Beoduct of

theSpreonestep (6 b f mhmcﬂ)emaﬂzﬁﬁ‘/whw () $0m0i3 5ind §- Bratwiactyl
o[ 3.2.11-oct - 3- I\S/I am de A solution of the

mix[tw 8y stisxed B § P MIBHPRFCULRIRAI XA P RBRRKEPHER 20Tl Yolume,
dlﬁﬂl:% i hO&iHSEOE% {%E_i? i eé(ﬁd’é&& g%@ %ch(lgvl‘i\facﬁ{ (Px 58 ) brine

I'n toluenée adde
(7019 O The pydanitHayenchaz @hed Bvig8Ohp fitkied and Icohcentrated in vacuo to

éé AN e R %.eé e e o Ao gane 11
a@@@ o {g%fdctim L 9fe 1%1)1%:@ Oaglc s)ghlte &gﬁﬁﬂhg ahird (Tﬂe filtrate

coﬁmfﬁeéfhﬁhéfgred@%ﬂi% tb%teﬁih)td@ﬁdna@ producedlateyialpy ESMSat i ve

HPLC to afford the .
(CsH16N2039): caled. 221.10; found 221.3 (m/z): [M+H]"; "H NMR (DMSO-de): d (ppm)
2.22 (dd, 1H), 2.45-2.60 (m, 5H), 2.69-2.75 (m, 2H), 2.87 (s, 3H), 3.02 (m, 1H), 3.11 (m,

4H).
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bi strifluoroacetic acid salt of the title conpound

(1.83 g) as a white solid. (mz): [MH + 20 calcd for
wWQ26dheNAD4S, 533.29; found 533.5. Retention tPAE/US2005/046295

(anal . HPLC. 2-40% MeCN H20 over 6 min) = 4.03 mn;

1H NVR (CD3OD): 8 (ppm) 1.55 (d, 6H), 2.41 (m 6H),

c. Qyifibesi. &3 -isoprogidy 1 H2nd2ole3-cBbixylis 2gid- {EL&@Rﬁﬂb 8 ER)- 2-hydroxy-
(B ncimesiiohyiplbet@rivt1 )t apyl138hgabicychf3.Lriock E)yyl} ainfde
(sept, 1H), 7.22 (t, 1H, 7.39 (t, 1H, 7.62 (d, 1H),

8.12 (d, 1H). 25 Exanple 10: Synthesis of
1- i Aophoioylof 1HZReexinnpnstisd|-haxafhanesufinglpiperazine, the product

oF B AP B oo A1 2T sl -soqrony-
1H11n&’a2616 cé’tjbl)x 10 L8 g(]QS%R %@ﬁaﬂhb}@ﬂb[gﬁ 1]oct-3 ?rl}amlde (830 mg,

2-chl or onet hy mor phol i ne” 2- Chl or onet hyl nor phol i ne was

2.66 ymhblg sd tb mxxuuc elfmgi atc98f’<ﬁ éoqerdt: elilu,ﬁr rsactiaapixturd was gooled,
literatfure (Ar

Ch
conggiigateiLn Wicg% w1§h g@{ agetic ac1c%jhesﬁeter Cq%l%?lﬁg%é m f@A 1z

8 pursed By 5137 ShiivAAOLCHS aF6LARE BWbiRATIASrowastic acid salt of the
mLér%%t cteeoii RI— cl)‘cf: group gy treating with (Boc) 20

titlé domp«ninde(dzs mgres hahok sold. (ﬂldl)n[Mé‘ﬂlﬂg ealed, f@)C26135N5©4SA\@33 29;
2006/ 069125 PCT/ US 5 t
found;S3d niippyt Wfdé?%r {éﬁgggzZr‘le Me g’vl[ﬂ?élj@m) 4.03 min; 'H
t -
Nl\éf{{t o%ca @%WED%SD g ?H?i 24t (Im tfﬂy% F) 2863a(§1};1bz|H gyzc Igzofsé D

3. 1013 AD(E(m %Hl)l B. 8ar(b§jelHl)'p4 a6-9rd|4L(h1 GHI),0£.66 (m, 1H), 4.99 (sept, 1H) 7.22
-1 so dazol e- 3-carboxylic acid
@ {T({)S tSﬁ})e @-@iﬁﬂ@ Biley@4 803, 2. 1] oct - 3-yl }ani de
monot ri fluoroacetic acid salt, prepared in Exanple 1,
step (f), (2 g; 4.7 mol) di ssol ved in 50 L of
ac emahiplé o€ syxﬁﬂleai@ @€ d-igsprapgl- 1LiRhiadadodndicarbdxylia agid

(SR, SRNE-| WIﬁMLﬂ@ﬂﬁheédlftﬁl,_FlﬁlbSrdﬁhﬂmli;@)fpr@éyl] -8-
166tk g:

the id he reaction
m xt 8%@%@@%“ rre 15eC for 24 h and cooled to
room tenperature prior to being quenched by wat er

a. ( 2RQrdHoh of TRBIGFO XS S yviSy-Bi-(4uth el andstitforddpiperazin-1-yl)propane
di chl oronet hane (300 nmL), and transferred to

s ep&ﬁ)aEmﬁlylorQbﬁdléﬂl (430 1, 0 ARnalywas pdled &9 gahﬁrgd sodyfiqn of
plgefziszu?elostu gﬂ; i(g‘?dg gv\/\@?l.??f %gyd& !%tlﬁ{lglr@v’% ;r@cg‘n (e;h%rature The

reaéB6N thixtufe whS @rfbdifBe1 $ h bh@ihieRitetersotld @f@l}ﬁ&t@wmah gormed was
yellow oil which was used w thout further

cohwtq:df ycBitiation amdrwaghed mmﬂthal@ét%affqré ﬂheeﬂmwgduate (107.76 g)

o5 SVHUE Pt e 60 3 B ROy RbOh, p/p: M+ caled for

dd, 2.45
CHRER SR T BIO gm us0  237 . 1

(dd, IEBPRE02YAS- (M) 286 (%- 3BI),cfa®Sb@mAH)c3éél(dd 1H) 3.65 (dd, 1H), 3.84
1S 3R (4-(tert-butoxy 20
Hbén@ﬂén%ﬁ dhol i n- 2-yI net hyl ) - 8- azabi cycl of 3. 2. 1] oct -
3 yl ]am de, the product of the previous step, was
di ssol ved in dichl oronethane (20 nL), and foll owed by
b. ehrhiiemnoDI-[(2.5)-oxiranylmethyl]-4-methanesulfonylpiperazine

Sodium hydroxide (22.15 g, 0.534 mol) was added to a vigorously stirred solution
of the product of the previous step (118.13 g, 0.461 mol) in THF/water (1200 mL/
300 mL) at 0 "C. The reaction mixture was stirred for 90 min and the layers separated.

The organic layer was concentrated in vacuo and diluted with dichloromethane (1500 mL)

58



10

15

20

25°

30

35

trifluoroacetic acid. After stirring for 30 mn at

roomtenperature, the mxture was evaporated in
woaosmweonsel ding a pale yellowoil. It was di sBOTASL005/M46295

50% aqueous acetonitrile (5% TFA), and fracti onated

by preparative HPLC, affording a trifluoroacetic 25
andawasthed &hﬂ‘l alﬁlmllu'e of ittel prevint €y sapdia¢deaqueotszpyer [apl (HMENaOH

cal cd 3N502, . 412. 27 4 et.ent i.qn.
(50DiRe)- ( N S e R R Nlaé}ﬁﬁ(?ﬁ ful’ g brine
(50?"1151[5,’)6grr10pwg§§@' A4t and concentrated in vacuo o dyleld a white crystalline

azo e- 3-car boxylic aci
soliiSykibh S} r&rysthllised from hot EtOAc/hexane 1:1 (800 mL) to yield the title

corgpcrgglaﬂng Ié%ng gsyzlwv tgg&a‘r{g 111@@0Pd eht}}/el t)ﬂ’frate cou %I yiﬁlﬂger

recfye%@%%ﬁ?@él}t ﬁg&%ﬁ%@% ‘Eﬁi&%z (Wz)anqu] caled for

CsBred208)c371. m 301&1&22103 3} NMlal(mfso-ﬂg)ea orpoa)2:22 Gid, 1 Hy, 2.45-

previ ous ste % was di ssolved in
2. 6Qt(maﬁHD, 2(61%2 ﬂﬁ)(meéﬁi i @9316), |35Q3>;fﬂb Aet-hi (mntik
(0.066 n., 0.38 mmol), and followed by the addition
of bronmpacetam de (26 ng, 0.21 mol ). The 35 m xture
c. Beshbgabredisaprop9l-1 & ihdizolk23-barbatdiceoiic KnS.8 A15R)-§-[fS)-2-hydroxy-

LG lfﬂethe)ﬁe%lﬁin%u?er%ﬁ sﬁﬁirb&m 88000 2)96/1969L 251 amide
PCT7USZ005/ 046295 Ol | was fractionated to afford

a bistrifluoroacetic aC|d salt of the title conpound.

(m A)sohichhﬂf‘thd:Bl[(Qd)—bmar@hﬁbﬁﬁ]l}l@l&ﬁﬁthéﬁﬁuﬂﬁuylplpauadlne the

469.2. Retention tine I—SPI_ % d’S
pro@@gtrﬁﬂ the erwog? siep EQft4 go‘,f 10 mmo 1n foluene (30 mL) Wwas added to

1-
LifGe SRR RH e  ATRL e s arhom bk anl fioyialsa tocts.
YU hRH@N@IS-§ 9. 18zakbD el ond. aodut sfirred at coxd Cybo} #rhd@ha reaction

Preparation of 1-isopropyl-1Hindazol e-3-car bOX}/| i C
migPrgweg @l@mwn@atﬁcguhva@ya,ydﬂui with 50% acetic acid in water

coalf i oA TE AR Lol Bl Bphiokide FrpcaBardi tba

bis@ifhedbetc acid §41Lof thepiEle pympbind (18359 @k e*vs'&nte)sb)ld (m/z) [M+H]"
car bonyl] am no piro Epazetldlne 1,

calsaaforg:zaﬂamsey%ﬁ}& £3; found $33 HaRetentign @wr(@aah IﬂPI-&a%ﬁp%

iRy Rk s ST 5 B8 31 0 vt o

6E512.55-0%3qMm, QﬁPQ 62(s, gﬂg a1 (aus (masH), gqnzcg@ma)t ed614n:z4 (m, 3H),
vacuo, to yie he'title internediat roduct

4.66e(m, UERH. 991 (sepip THRXE 22 ¢t a7t 3Bt H)f 162 kb rlH), ’3.12 (d, 1H).
purification. b. Synthesis of
1-i sopropyl - 1Hi ndazol e- 3-carboxylic acid (1S 3R .

SR) ‘fﬂ@l’@” ﬂt‘h%sm 09150 rB eﬁWlﬁ&’:&ohé carboxylic acid
Md,;,,fﬁ- fhAlnds. %nﬁ%@w- yl}amd

e

contaéf%ﬁ'lc ﬂolfsﬁ Jss]ijtrg SYpmide ndazol e- 3-carboxyl i c acid

{(1 S, 3R 5R)-8-[ 2-hydroxy- 3- et hyl ai ni no) propyl ] - 8-

azabi cycl o[ 3. 2. 1] oct-3-yl }am de, the product of the

evi L) was 25 added
a'pﬁ A5 G £Bn h@v@*? ene (0.18 n_, 1.2 mol)
and %Gmﬂrdméthﬁﬂ@ﬁiﬂoﬂlﬁe Was synthesized according to the procedures reported
in literature (Araki, K. et al., J. Med. Chem. 1993, 36, 1356-63; Nishimura, Y. et al.,

Chem. & Pharm. Bull. 1990, 38, 2190-6), and its secondary amine was protected as

N-Boc group by treating with (Boc),O (dissolved in methanol, at room temperature).
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chloride (0.082 nL, 1.05 nmmol). The m xture was
stirred in an ice bath for 1 h prior to being
wquessgiaeids by wat er, and concentrated in vacuo. PTIAIS2005/046295
resi due was dissolved in 50% aqueous acetic acid, and
purified by prep HPLC to afford the
b. Pespatatiohlofor-sapebylkl Fdndhzglat3-carbdxliceacid [(1.%H3R.6RN81(Adtert-
HulbZ)carboMithorphalis d-ieethGh F-EENEYAIS] 3.2.1 cRB:y] fantide
478.2. 30 Retention tinme (anal. HPLC) = 3.0 mn.
Exanpl e 12: Synt hesis of
1- i Fopsalpjibn Qﬂﬂmml-éﬂand@olﬁo&mb@mm agid {(LS,3R,5R)-8-aza-

bicd 0132 ariy i gieds oo ngoppce Pl FePdEl REERY o ser
0, 5(9' g*'t4'701ﬁnﬂ>fl dG1ved ifT50 nIO6t Rketoiiflle was added potass1um carbonate
1-isopropyl’-1H i ndazol e- 3- carboxylic acid

(1 3[ g 1984 ﬁﬁincﬂR)ncBQ%Elomwby&ymmhv@nnyhaqugytmf@m/m]emuwgm (1.2g,

09 it BRI R St B 71 BRI © By
te ra%lﬁggp)b) to"l@%% e heddiyl B @OV ht)hyiihe Fhikeird Fagdilited with

acetyl chloride (0.075 n_, 1.05
dlclﬂm:dn)ethélﬂme@ ﬁ@ Plﬂ-l) y dethf@rrﬁd teaisdparaeryifemnebaffer hekinghthe

orehie et VAR Bl eey Sathyn ophERosfANGED L Ve b Lover

Mgggjﬁ g:%nrd?e%&qBérafEH tik (/&&tg anfﬁfr@ thehitleGnictmBdiNiad @ phiRS/ellow oil

oracetic acid salt of the title conpound.

wh{crdvza)s us¢divitheuidattbe pudfic@baHIBENHOBYHHS "Dcap@t fof Gt NsOu,

442. 2. Retention tinme (anal. HPLO) = 2. 9 m n. Exanple
513%3; %ﬂ@s ‘s of 1-isopropyl-1Hindazol e: 3-carboxylic

acid 10

{(1S, 3R 5R)-8-[3-(fornyl -nmet hyl am no) - 2- hydroxypropylg1
c. Pipaatiah bt V-ddopkdyR1H}indatol33-¢hiboaytickerid\ (8.8 Rt5R)8-@forpholin-2-

YRathe}-RBykalfioydeis 2.1(5ctrB-ylanidt ai ni ng

1-1sopropyl - 1H i ndazol e-3- carboxylic acid

{(1S, 3R 5R) - 8- [ 2- hydr oxy- 3- net hy Iamngjg 2/ ] - 8- azabi

cy ¢ I dsdifopy3-12]-itidentle-3-opihoapticiecid {(18,38% Gﬁrt-E}é@?ﬁzH e

carbopyDeabel 2 e samer o S0k YRR hetlofigl §f me
prév{buégtéopa&raﬁ&mol@&i% ldfch136inEthaf\QORHL), fah@fioﬂwvea mdttﬁib@of

e nonotrifluoroacetic acid salt of
tnﬂuotrd)aﬁetm‘; acipho Adicr st(rrlhg for 0N at Tecanh ¢einpesatuiE? B}emglpqggg was

eva%%gatégw Jaggg,d g ét p'11 gg}tyltq%]g Slf g/a%@séoefvc% 1n SHE}L acgueous
acé{(czﬂjgﬁg QBPYR%F% kﬁd‘?&ﬁ@hﬁe@bﬁﬁfe il é BPRES Hffording a trifluoroacetic

R) - 2- hydr oxy met hanesul f onyl et hyl a

ac@sﬁll@));bﬁmny]e]mtﬁrma:’hahl w/z): c[M-EH]? calefl forCxsBsNsP2.aii2dd; fand
repar at.i on

41% 8p &?WFIOWWPH%#WOSZ K4 NG hover §min) = 3.9 min.
N- Benzyl | net hyl ami ne (13.95 nL, 108.1 nunol) and
(S)-2-chl oronet hyl oxi r ane,

d. Svynthesis of 1-isopropyl-1H-indazole-3-carboxylic acid [(1S,3R.5R)-8-(4-
carbamovylimethylmorpholin-2-ylmethyl)-8-azabicyclo[3.2.1]oct-3-yl]amide

1-Isopropyl- 1 H-indazole-3-carboxylic acid [(1S,3R,5R)-8-(morpholin-2-ylmethyl)-
8-azabicyclo[3.2.1]oct-3-yl]amide, the product of the previous step, (0.1 g, 0.19 mmol)
was dissolved in ethanol (10 mL) containing diisopropylethylamine (0.066 mL, 0.38
mmol), and followed by the addition of bromoacetamide (26 mg, 0.21 mmol). The

mixture was heated at 90 "C for 12 h, and concentrated in vacuo, yielding a pale yellow
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commonly (S)-epichlorohydrin (8.48 nmL, 108.1 mmol)
were di ssolved in hexane (40 nL), and stirred for 16
wb 20060ag12s0l uti on was then flash chromat ogr aphedT(USR@2/046295
eluting with 10 % net hanol / 90 % di chl or onet hane).
Fractions containing product were concentrated 30 to
oil.aftfwms dractiendtéd toeafiond e bmmﬁhwramcasc and edlt of the tifle gpmpound.

(mizy AN H CHET 55 BresCn, A9 oyt O 2L FEetbiopime i, HPLC)

=2’32861?375(m 1H), 4.95 (d, 1H), 7.0-7.25 (m 5H).
(inlz [ MtH] + cal cd for CllH16C1NO 214.10; found
214.1. 62 V\D 2006/ 069125 PCT/ US2005/ 046295 b
Preparation
(( SFamel br:cSnthosis 8517 opoIHE- ek ppbosyliacid
t en{@83RIR)=&{2-hydroxy-3-(me hanesulfonylmethylamino)propyl]-8-
( S) adabitein]§2.1fe¢tk3+y}} amidwo) - 3- chl or opr opan-2-ol, the
product of the previous step (8.4 g, 39.3 nnDI) was
d| ssol ved |1n et hyI

ﬁbﬂ%SeﬂzabmvdoH\Z.lﬂbe -XHHHHJdG The 5 mixture
vvas shaken for 12 h under hydrogen (60 atm. The

con g:q»?Sp s f| I th&]rned t ougg]iniﬁ%ggjg( of Selégﬂﬁé&)oﬂlafﬁ-

1ncf\;a\1n§ovclﬁ |3:1}915}%ne !ylf]ar}‘}?ﬁ \Aégfogﬂeﬁ@lnEhr@-‘eH@E»E 'SL’ED ‘Saaza@ilcyﬂlﬂ@ 2. 1]octane

y di chl'or ongét hane, foll
prepeueti iy Exahplerd, steh€a)e(thzas g, @y&mumﬂabwwdded medtyézdnmg in TI—IF
(4]% ve the t| !ge |niﬂ?}%§rsesqtl %@ﬁb% éfogéhrie %ys(gl? (gjqf?nktlfalt\éWH
8 _ .
vaéj_" fs éelg::}'l‘-é ﬁtée i rﬂme& te2- % o&lu.cg W(a?n @tf%i I_1|§1%hé(3nne1’%; ?teﬁ EWI%}H}-IIQII-H
furbiee pirificdtiod. f or CgH18C1NCB 123.10; found 123.1. c.

Preparation of 1-isopropyl-1Hindazol e-3-carboxylic
acid {(1S 3R, 5R)-8-[(R)-2- hydroxy--(N-tert-butoxycarb

b. Ytreds 'f%‘o?c'ﬁﬂv‘i‘ ‘?)g%ﬁ&%'lé 3 caBoRARRIGY 618, 3RS B-8-12-hydRoxy-3-

mgt‘ﬁanesu onvlmc ,h.% X ale]Q/p].% 3. %l.ggouct-B-vl} amide

=T SUprop SILBLLLY] UXYT

{(1S, 3R 5R) 8 aza- bi cycl ;)[3 2. 1] oct-3-yl }am de
mongt,ry d‘c{]:]d‘ %19@&?&1* cﬁclﬂSfo%eﬁ%E (ff ) cGntai%m% 10ebopyl-1H-

di ssol ve of nethanol was ad

md%o]sﬂecanmogmﬁ layllda{l(d SléR,(SR)-B?[thﬁ/drcgy@bm@ﬁiy)almnd)p@(W}] -&
chl orao py t car bam c, ac
aqué@tclo&wﬂocéy“@ SR OB PaES b PR BBl e mpopyvas
ad%ed ?9 z%ﬁgi/c)lo Ah@‘]uﬁhég Hefe WRR 1§L' 1 besmat) aﬁ@ theﬁ rﬁ&ﬁan%&llfonyl
evapora vacuo, yielding a pale yello

chlviride (0.082vad ., ﬂ)m)lSmﬁmelj e Hiztwte wad stieddobwmee bath for 1 h prior to

chromat o ap eluting with 10% hanal, in

bepngchPRihs , andeopeegratediip gagyor | heRtidiees dssolyed ip 50%
aqgéous %éetfé ach %ﬁ@f)ﬁ&dﬁ%)grgp HPLC to afford the néonotnﬂuoroacetlc acid salt

I'SOpropy car boxylic aci
ofﬂ(e]tﬁle(?dﬁnﬁﬁ)mﬁ (rﬁ/ﬁ) [M+H] caled for Cp3HssN504S, 478.25; found 478.2.
hydr oxy 3- (met I am no pr.opyl | - 8- azabi cycl o[ 3.2. |
Retextion 3img (pr O £348propy| - 1H-| ndazol e- 3- car boxylic

?g'rﬁﬂ ‘Ql' %B‘ 5 otlﬁrs{s ®1_I$‘hﬁ} ‘ déi}lle lf’-ca box lic |agl)(/lcl
0[3{ lg%%éf- - g?' m' [)Nzrhdﬁ ?ﬁ% ae previ ous
st eﬁ‘zaW%c al3 573 o ®nL of dichl or onet hane

foll owed by the

To a cold solution of DMF (5 mL) containing 1-isopropyl-1H-indazole-3-
carboxylic acid {(15,3R,5R)-8-[2-hydroxy-3-methylamino)propyl]-8-azabicyclo[3.2.1]oct-

61



10

15

20

25

30

addition of trifluoroacetic acid (10 nL). The m xture

was stirred for 10 mn, and concentrated in vacuo.
wohesoyieent r at e was washed with ether, dried POTAS2006/046295

to afford the bistrifluoroacetic acid salt of the

title internmedi ate, which was used in the next step
3-yiiianttide) thef prodims of Exsapledils step V0. 20061089198 added

PCT/ 005/ 04

ispBresy TN 17 ek dr DL LRIRSH e Ehlgride (L0 TmL 1.0
mn@a Brid thfRkird wa@ %G8 h a3t B bABTESH hfpﬁer to bem quenched by water,

m no) propyl | - 8-azabi cycl o[ 3. 2. 1I oct - 3- y am de
andr mmemﬂteﬂ imokata. oThecrbs1dueraedxss:éV¢¢hméOC/4aqu@pus acetic acid, and

nt a n?ﬂ’ tcg)ragggch‘le%oéoqgﬂu&ace 1|c %& sa t o? th(e t1t?e cogdpound
(nv;z?].g e %chﬁﬁa @Lﬁ ;ﬂqs@]s UN@es! feRi42 (20 Rdé%élﬂash tln:fe (mul HPLC)

nesu fony chiéoride (0.0
=2[%min.m xture was stirred in wwlcebaﬂwfm 1r1pnor
to bei ng quenched by water, and concentrated in
vacuo. The residue was di ssolved in 50% aqueous acetic

aC' a 14 Mth£§ £6r P E]g% ?—hﬁdﬁol@-ﬁk&’rﬂoﬁ?hc acid
d.
el
478a ‘l HPLC) = 3.0 min. Exanple
15: Synt hesi s of 1-isopropyl-1Hindazol e-3-carboxylic

(18 soBiopyofaept st fomate G sl contaning Lyisopropyl_Lfsindazole-3-
car]o@i}ﬂﬁzydc}d- g4, aREW)Qy[OJ—lW(Ir&y% hiethdamﬁho)ﬁrg’pm] Ifazdalcyclo-
reparatijion of 1-iso | - 1Hj ndazal e- 3-ca box3/£
[3. géi]cu:t@(}j}@ngg tgwtoguf 31tp agl_pled]rlo,g‘gep {a), (0 4 g, 1 mmol) was stirred at

K, ti
80I ?WH gr A tg{rjegslvaﬁz(iongergrzage in vac o, [chéssolvﬁ g105t0/§ aqueous acetic

acﬁn&r@%ﬁﬁedﬂab@ﬁsﬁ HBDCub bfmﬂ‘d ‘(h&&ﬁbmhiﬂmﬁoacetlc acid salt of the t1tle
1|sodg yl - 1Hi ndazol| e- 3- car boxylic

coppaSIBHITR) 1 I K bpe Coftbabsty B 55 ToldRta Retenton time

s stirred at 22 Cin a 250 nL fl ask.
(a]%!'gag“rgn_y:l‘ne Yl -i soi ndol e- 1, 3-di one, conmonly

epoxypropyl 25 phthalimde (3.07 g, 15 mml) was added
and the solution was heated to 80 C for 48 h. The
r eadixaopled 4t Syrthgsis of bdsepa OPY‘J‘]rWQTQFPp%'PaWPrXé(h‘& Aeid
et hy{(1S;3R68)-8-[(ReD-hydyoxysd-(methandsulfvny bnethylaprino)pygpyll-8-
aqueaabicyds|Bi2ijectd-ylandder at ed NaHCO3 and sat ur at ed
NaCl solution, the organics were conbined and dried
over MySO4. After filtration, volatiles were renoved
&Mm@_fﬁlﬂﬂbmwlm%aml@hﬁl@ﬁ%%&wﬂ&%. 5 g) as a
yellow solid. (mz): 30 [ MtH| + cal cd for C29H39N504,
516.2Bendytmettlyadne(13 Bétmh,t 1080l minod) a(tﬁr(ﬁ) -2- CHM@netll@loxirane
70% McCN H20 over, 6

commapp RSy ICCIoPRP A4S s dDF Rl vt ATy fegpeRane (40 mL),
an? gﬁggc&ﬁ%"lggl? F }égﬁhog?h}ag éﬂ%gﬁa@f? BhQR¥tdgr&51RE /i Y 8biBng with

10 % methanol/90 % dichloromethane). Fractions containing product were concentrated
to afford the title intermediate as an oil (19.7 g). '"H-NMR (DMSO d6, 299.96 MHz): &
(ppm) 2.01 (s, 3H), 2.2-2.4 (m, 2H), 3.21-3.5 (m, 3H), 3.53-3.6 (m, 1H), 3.65-3.75 (m,
1H), 4.95 (d, 1H), 7.0-7.25 (m, SH). (m/z): [M+H]" caled for C;;H;6CINO, 214.10; found

214.1.
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64 WD 2006/ 069125 PCT/ US2005/ 046295 An et hanol
solution (80 nL) of
wa-20emev1apyl - 1H i ndazol e- 3- car boxylic acid PCT/US2005/046295
{(1S, 3R, 5R)-8-[3-(1, 3-di oxo-1, 3-di hydr o-i soi ndol - 2-yl )
- 2- hydr oxy- propyl ] - 8- aza-
b. Peérayation!dd ((5)-Blcid by droxepipaie; mshyleasblamic agid femdutyl ester
previous step, (3.0 g, 5 8 mml) was stirred at 22 C
I N &)-290etidyl fﬂeﬁ@ﬂmﬂﬂ;ﬂ)ﬁidhlﬁ@pﬁa}iaﬂ@-ﬁim}mq)mrhm of{ tBe piRvipus step

15 I dded dth t 0
(542 PO Ty WassoBigen S hFSeiats & VD) GBS IEG - st
o i i SRt ey e i
mlxttlhlte|v@slsﬁ§1%hl feeth Rusdd AyBrogpn 660 #m)eThewmisiotd was ﬂ]itamdn)hrough

[ MtH] + cal cd for C29H39N504, cal cd. 386. 26; fou
a bbe, Colitedhy amtqoappnmawé ip ARawSs e dier AR Ay ing o
waslfv Fesrggidg% y%l Si ’gezwo ith &g%r,b®%% glcgloromethane followed by

dle1(h Lsth&R TiR)etlier {lz%reh‘yldi &)ﬁéeﬁirated to give the title intermediate (7.1 g) as an
pyri di ne- 4- car bonyl ) am nol propyl} -8-azabicyclo

oill BBl a8 7 M ) 5o G2 3% 3m),
2933 %5«3]1'11 ?ggé(o‘celﬁ) 5S0PL OV - {15, 182 91 Pest fmz): [MAEL-
Bo§ %ﬁcé?ér@gﬂlgclmr 023/t @-tr@idwyisan nopr opyl ) - 8- azabi cycl

2.1]oct- 3-yljam de, the product of the previous
step, (42 ny, O 10 mmol ) cooled at 0 C was added

. Byridi nl_cr]thox_ _ -,n hI r| de. {2 ,3R5R1)28 yw_b)

n¢tas

i bmrded at O Cfor 5 mn then warrred to room
tenperature and stirred for 16 h. It 20 was

it R RS S e R e
bic §18€3 fﬁ‘io)ct-ll}- 1318 ﬁoh@ﬁﬂ%f&&éﬂcfa{citpia%&(@ atd G, (ﬂiﬁhﬁ)l)scﬁés*olved in

conpound ( nyg) as a white solid

12 (nInéfZﬁlethEuMI} s addedcdilsbmopszizﬁbmmﬁael 5791, 98 mpobread ((S)-3-

chlé;%é @Fé%grgt | onﬁtégllcgrb 1C a01d tertLb&tyl esger tllle prolzluct o% the previous

ste% %OAQ%QQ E%ﬁ)lol% H{lg&?ﬁ&ﬁ]e%va% SRAEP R o8 B, and evaporated in

or myl ani no- 2- hydr oxypr opyl ) - 8- azabi ¢
vadi@) gieldnga palp yeltdw 8ily Itjwas pamifidé by dlash e sdimn ichron(agography
nm.) of 1|sopropl-1H-|nda ol e- 3- |IC aC|
elu(lpw@d%)neﬁla{lg inyighlorgmsthane, e aHpP gfaﬁﬁt?l il THERA }ag"rr{]n%g)-
] propyl } - 8-azabi cycl o[ 3. 2. 1] oct - 3-yl)am de, the
product of Exanple 15, (42 ng, 0.10 mml) was added
d. @rdpakatfonrofal-SopfodyBIH+hdazdle3-oarbdyyliciagidnd (E5.08i55 18 [€S)-2-
1Eb&rok@@%ﬂe%1£ﬂmwr@pv@@s-a§ﬁﬁ¢mbraadl1s¢taﬂ<e1ma1atdeso C for
] . Tt was concentrated in vacuo, diluted with 50%
aqueous acetic acid (1.5nm) and purified by
pr epasairbpd- HPRirdagde 35t ymxatc eeit){(1H38,5B)-8- [fIﬁeZ -BBirowy-3-(V-

2006/ 069125 PCT/ US2005/.0462
tert-butoxycarbonyl- N—met% éln?no)propyﬁ% azabicyclo[3.2.1]oct-3-yl}amide, the

product of the previous step, was dissolved in 10 mL of dichloromethane followed by the
addition of trifluoroacetic acid (10 mL). The mixture was stirred for 10 min, and
concentrated in vacuo. The concentrate was washed with ether, dried in vacuo, to afford
the bistrifluoroacetic acid salt of the title intermediate, which was used in the next step

without further treatment.
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nmonotri fl uoroacetic acid of the title conpound (35 ny)

as a white solid. (mz): [MtH + calcd for C22H31N503,
waddocAs9126 ound 414.1. Retention tine (anal. HPRCY/US2005/046295

2.04 mn. Exanple 17: Conpounds of the Invention 5

Usi ng the procedures of Exanples 1-16 and variations

t hereof, the conpounds of Table Ito X were prepared

o eSSt B B T B s
ARSI T R 48 R SR M e i

T——Cx

aserl sk is |nd| cated in the colum headed by an
ast gl'rgl SK 1% gclﬁgt’ I e?f %g%g%ﬁge%a%g (4? g’ﬁt) %%néam&rﬁoé)the ‘pr(gcﬂl%t of the

i nd group T1s

pré&vasifsisetp 1getsmcgn ow@ﬁnbgm@ﬁdécm Bhﬂ@az&&c%@[iﬂ mmu@d@ctoaﬁe
group. Table | ENl w NH e~~N
(0.K8% e Banmok land dme@b@@i areadfanyhelflpsidg (04049 mi, Q;ﬂmmol) The

iR PP B C O S 03 D s JY oggter, and

coneatized GriRd 2N TR pERaNGH2 Hsed1v3Q it 5% aq uéou@dcetlc acid, and
N(CHE) ( GLD) 200 C25HBONBO3 458, 32 453, 3

punificHsy pepdBL@ o yigidihe nmommmmuzaogbwhaﬁ tb@stlecorapound

<m%?d%%ﬁ%?¥%%§%@%§ﬁ%ﬁé@é&é‘éé‘ao%ﬂ%g‘@%al-
HPM(EH33 OGHR) 2N( CH3) SO2CH3 C26H42N604S 535. 31 535.4 9

OocH3 N(CHS)(CH2) 20N C26H38N6Q2 467.32 467.2 10 OH
N( CH3) S(O) 2CH3 C23H35N5048 478.25 478.2 11 OH

4 442. 42 .2
KPS o1cob oRd g ap o i JRasmple-3-cabpgic acid
( &ﬁéz}éwmwd@ymn% -cazhonyl)agpingpropyl}-8-
2006vzabeyds[32:Tloos3ylndd6 295 14 OH
“( %)C(O) pyrusgusn 4-yl C28H36N603 505.29 505.2 15 OH

R)-8-[3-(1,3-
o[3. 2.1Joct-3-

An ethanol solution (100 mL) of 1-isopropyl-1H-indazole-3-carboxylic acid
{(1S,3R,5R)-8-aza-bicyclo[3.2.1]oct-3-yl}amide (3.15 g, 10 mmol) was stirred at 22 °C in
a 250 mL flask. 2-Oxiranylmethyl-isoindole-1,3-dione, commonly epoxypropyl-
phthalimide (3.07 g, 15 mmol) was added and the solution was heated to 80 °C for 48 h.
The reaction mixture was cooled to room temperature and ethyl acetate (200 mL) was
added. After completing aqueous washings with saturated NaHCO3 and saturated NaCl
solution, the organics were combined and dried over MgSO,. After filtration, volatiles
were removed in vacuo to afford the title intermediate (5.5 g) as a yellow solid. (m/z):
[M+H]+ caled for CpoH3oN504, 516.26; found 516.5. Retention time (anal. HPLC: 10-
70% MeCN/H,O over 6 min) = 3.18 min.

b. Preparation of 1-isopropyl-1H-indazole-3-carboxyvlic acid [(1S.3R.5R)-8-(2-hydroxy-3-
methylaminopropyl)-8-azabicyclo[3.2.1]oct-3-yl]amide
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NHC( O - pyri di n-4-yl C27H34N6CB 491.28 491.1 20 OH

wORGEOFOCH3 C23H33N504 444.26 444.2 21 OH NHCPOI@SH005/046295
C23H33N5(O3 428.27 428.1 22 OH

NHS( O) 2- 1- met hyl i mi dazol - 4-yl C25H35N704S 530. 26 530. 1
23 Shlefibii GpRIMOAKR) RILT2S HASE@S 140 danledTaboxgic @

(RABCR O LS SK OB dipasa oLy 2 el O Ry i
o SEINE Fr, Eiphant LB O I S o
sﬁ@ 2292 @iRa DEECHR) B Ao XoRRINA Q4 Bet (8.02%, 45 &undol) Bas

STN(CH3) S(O) 2CH3 C23H35N504S 478. 25 478.2 31 OH R

adddi GHBIHE (X BB was AERENDCR) “Mdr 28 hd A% 2eacldn GiikiBre was cooled to
N( CHB) C( O) CH3 C24H35N504 442. 28 442. 2

roolHe(mPpiysy pndifiliersd yo regmpRdaT bt EmgtEyiab Sgporagion gf theyfltrate in

o SRR RS 1 At [P g b
czgﬁi?%@. 336.40! fourd 3§ FREBUTYOTANGERR. FBOL.C71 (BBBH4

0 67 WD 2006/ 069125 PCT/ US2005/ 046295
MeTaHeO jover® min) = 1.85 min.

c. Synthesis of 1-isopropyl-1H-indazole-3-carboxylic acid ((15.3R.5R)-8-{2-hydroxy-3-
[(pyridine-4-carbonyl)amino]propyl}-8-azabicyclo[3.2.1]oct-3-yl)amide

To a stirred dichloromethane solution (5 mL) of 1-isopropyl-1H-indazole-3-
carboxylic acid [(1S,3R,5R)-8-(2-hydroxy-3-methylaminopropyl)-8-azabicyclo[3.2.1]oct-
3-yl]amide, the product of the previous step, (42 mg, 0.10 mmol) cooled at 0 °C was
added pyridine-4-carboxylic acid chloride (21 mg, 0.12 mmol) as a solid and
diisopropylethylamine (0.021 mL, 0.12 mmol) via micropipette. The reaction mixture
was stirred at 0 °C for 5 min then warmed to room temperature and stirred for 16 h. It
was concentrated in vacuo, diluted with 50% aqueous acetic acid (1.5 mL) and purified by
preparative HPLC (5-75% gradient) to afford the monotrifluoroacetic acid salt of the title
compound (22 mg) as a white solid. (m/z): [M-+H]" caled for Co7H34N503, 491.28; found
491.1. Retention time (anal. HPLC) = 1.91 min.

Example 16: Synthesis of 1-isopropyl-1H-indazole-3-carboxylic acid
[(1S,3R,5R)-8-(3-formylamino-2-hydroxypropyl)-8-azabicyclo[3.2.1]oct-3-yl]-
amide

To a DMF solution (5 mL) of 1-isopropyl-1H-indazole-3-carboxylic acid
((18,3R,5R)-8- {2-hydroxy-3-[(pyridine-4-carbonyl)aminopropyl} -8-azabicyclo[3.2. 1]oct-
3-yl)amide, the product of Example 15, (42 mg, 0.10 mmol) was added ethyl formate
(0.01 mL, 1.2 mmol) via micropipette. The reaction mixture was sealed and shaken at
80 °C for 16 h. It was concentrated in vacuo, diluted with 50% aqueous acetic acid
(1.5mL) and purified by preparative HPLC (5-75% gradient) to yield the
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9 -J-N7-NS C31H50N806S 663. 37 663.4 O 81 WO

2006/ 069125 PCT/ US2005/ 046295 No. -N(R5) (CR6R7)n X
wonbemadias Cal c' d QGbsd Forrmul a [ MFH M+H]  10- NP&Y/US2005/046295

C32H49N705 612.39 612.4 O 11 NH2 C30H45N705 584. 36

584.1 U -N 12 N C33H52N805 641.42 641.4 00 S 13 +N

N D C32H49N706S 660. 36 660. 4abledX

- N( CH3) (CH2) 2NHS( 0) 2CH3 C29H4A7N706S 622. 34 622. 4

Exanpl e 18: Radi ol i gand Bi ndi ng Assayoon| 5- HT4(,)

Human Receptors a. Menbrane Prepggatl 5- HizeHEK 293

(human errbryonl c ki dney) cells stably transfe d with

[3 H-GR1 13808f|a ne'm?{'ane

r adi ol i gand_hi_ndi_ag as’&'éy) re grown in T-2B5 flasks
i bdNj ed Eagl es Medi um (DVEM

C /'L D-glucose and pyri doxi ne

hydr ochl ori de BCO- I nvitrogen Corp., Carlsbad CA:
Cat #11965) supp nted wwth 10% fetal bovine serum
(FBS) (G@BCOInvitrogen Corp.: Cat #10437\ 2 i

L- g| yt afi ne .and é%e%g)}gﬁ unilt s Mqsenlaci ||| Calcld1p0 Gpsd
streﬁ)onym X nvi [t r cfemul@or pl. ML | #18HHD)
in{a 5% C2, ~kum dified incubator at 37 C. Cells werje
grojmm under c | nuous sel gction presisure by the
add| t{on of Efg)(g;%& genet i [ciGy:H{NBOO || 626.41 0getR6.4
Corp.: Cat #1 o the medium Cells were grown
to roughly 60-80%lconfl uency (< 35 subcul ture
passages) . At~ 15 20-22 hours prior to| harvesting,
cel|ls were ed twice and fed with serumffee DVEM
Al l | sheps or@t} rane preapsiaN;On wesr4per f et2ved
on |ce. |The -ayer was |lifted| by gentle

nmechani ¢al agitation and trjturation wwth a 25 ni
pi pettel CelTswere collecfed by centyifugation at

1000 rpm (5 md'ujg For the nenbrane preparation, cell

pel | egs |were [eslispgnded i n| iCgHad,055p618VB9 20 612.4
4- (2- hydr oxye i per agi neet hanesul phonic aci d
(HEPES),| pH 7.4 (nenbrane 8P

N
4 Q /[Oj\ CasHoN:Os | 64142 | 641.4
e
N N
H |
e 0
5 N/\\N_g_ CaHaoN,O6S | 64836 | 648.4
El)
e %
6 4NN N/ CyHLsNgOs | 61338 |  613.4
H
H
7 4N g C3HyN;Os | 598.37 | 598.4
(@)
H
N

s | Y joro\ CoHN:Os | 61437 | 614.4

9 '§"Nj7 ~&ANS Cs1HsoNgOgS | 66337 | 663.4
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WD 2006/ 069125 PCT/ US2005/ 046295 preparation buffer)
(40 nm./total cell yield from 30-40 T225 fl asks) and
waanwgeniczzed using a polytron di srupter (settPagus05/M846295

x 10 s) on ice. The resultant honbgenates were
centrifuged at 1200 g for 5 m noégtkfc éggdn Héttqd\m
di scarded and,k exnat gnt Modesnlar i flugelddat 40bsd00 |g
(20 ﬁfon . Tﬁgwgﬁ}{g?ﬁﬂ/\g{g was heldbroniee by[M-dtuls péMsHbn
with 5 phenbrane praparatior buffer and centrffugation

at A4Qq4000 g-.%gﬁy he fii galppRibet| 6Me® | 6124
resuggewded Ny 5 WEPES rCE%7491?{17(:§ssay buffer)

(eq H-val-ent—1-T225 fVWaclel 1 Dyt b n

rllL} roterhf bUIIuUIﬂ.Id
of the menbrang suspension was determned t

met hdd of Brm (Bt adf or|d CagldalyOs Me%%n oS %érle
stofed frozen\id aliqtiots dt -80 C._ 10 b Radi ol i gand
Bi ndi ng|Assays Radi ol |l gand |bi ndi ng asslays were

performgd i ~ deep wel | ol ypr.o assay
pl at d2 3 %) A n %gt ot al a@%SZN@‘Baneg"df‘%Jo ks

cont ai ni ng 29 nmenbrane protein in 50 M HEPES pH 7. 4,

conl-ai-nitng—0-025% hoyi-re—serum-at-bum-A—{BSA)-
SatJratlon blndlng udi es [for determpationjof Kd
val pes of the radioligand were 15 perfornmed usin

[ 3H] -13R113808- m | nc|. CsBLUgRE)sSUKOOWEH | # 4:

specifig¢ activwity -82 C/nnol) at 8-1P different
concentrnations ranging from0.001 nM-|{5.0 nM
D s P ac §TRICH JRERYSHED), B! EUHAUGS PbonKs | vagams of
conpournds—were€ performed withh [ 3H[- 13808 at 0. 15
nM and el even different concentrations of conpound
ranging from 10 pM- 100 M 20 Test conpounds were
r eCEx¥RPIEES: Khdidligaind dBindinguA ssap oni SAHDYG Pl emdn Receptots
to 400 Minto 50 mM HEPES pH 7.4 at 25C, contai.ni ng
aMem%aBSBe 10 daydi lutions (1:5) then nade in the

N e e AU DR

recb%\%k’ boRNadHedx =60 610 lﬂnalvmg PesTeib LAt E e, usnmé[[{] (BR113808
bi ndi ng reactions were termnated by r

memuraneaadmhgmdéqmcbag @RSRY) YOFE Broyyms 285 ﬂ@ﬂ@rm ﬂuﬂ‘%eéFO s Modified

Ea a&@sy&% g[ﬁm ?Cih,g %gj%océqg{deﬂr\/%{ch%gbsndﬁ}ldgﬁﬁé ﬁg(gsghlonde

(GIH@@%%&EE&I @bx?h Cfaklkﬁefda(tAOOatﬁuﬁDSS) ubplementetl avifOTOY fetal
HEPES 4 0 renove unbound radi oactivit

boviee eerdm @BS) @IB_CO-M\G’ETQM Gerp2@-at #A3d).Soni i’rgl‘&ﬁm&? and

o SRSl B SR Gl 5 3895140 i
a 5%0 Egjgie%%%ldi%i 1901:‘591{0?3 i34 ‘5@ '(?énls W@b%’imﬁﬁd@?&ﬁllﬁﬁﬁ&ls selection

Mer | Bi nding data were
pre3fat v sk ddittardfisoe aug/mE gemamm(rﬁrsﬁm Jisiitsogentdorp.h€at #10131)
G aphPad Prism Software package (G aphPad Software,
to thggnedi®an Di ego, CA) using the 3-paraneter 83 WO

200%6?19 %vle%eSgng% 1 %%QR/ &f—lg@%%onﬂuency (< 35 subculture passages). At

20-22 hours prior to harvesting, cells were washed twice and fed with serum-free DMEM.

All steps of the membrane preparation were performed on ice. The cell monolayer was
lifted by gentle mechanical agitation and trituration with a 25 mL pipette. Cells were
collected by centrifugation at 1000 rpm (5 min).
For the membrane preparation, cell pellets were resuspended in ice-cold 50 mM
4-(2-hydroxyethyl)-1-piperazineethanesulphonic acid (HEPES), pH 7.4 (membrane
82
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nodel for one-site conpetition. The BOTTOM (curve

m nimum) was fixed to the value for nonspecific
woizowioagi2sas determned in the presence of 1 MPCT/US2005/046295

GR113808. K; values for test conpounds were

calculated, in Prism fromthe best-fit |1C50 val ues,
prejgnationitenffée) (48 mie'totafcell yeeld &dincd(-¢Aha2s fladkepanddwmogenized

i SR RS AT, S0 3 450 b BN

cen{iléflsl%%&dat)uwgrf@r 3 flin Etdép@n“?ﬁﬂf)élfﬁ a0 distattba 5Ad1th3 8@fermatant

ts are“expressed as the negative decadic _
centrifaged 4tH0)00D gt (Be min). Tht peldst Wi wasiiabence bypouspisisieavifiy

a higher pK; value in this assa i gher,, bi.ndi n
mengbrang prspatagpn phierandesniifizalion ra?/“&ﬁﬁ@&% Z%d;@gﬁdg%ﬁnﬁd‘r?’eeg‘et

' | 20 ;3¢ ' ' had a
el AL 1 A1 AR 3 24 o ik g
T225yfdskAl ). r Progsin gorfceninaimnaiitthe MeMbtane abspensi@n @/as determined by

Exanpl e _19: Radi ol | gan i ndi ng Assay on 5: HT3A .Human
the FRedeph e opa AR RA D). O TREE R Btre Slhut Rsen ih aligtors a
-803§ ectivity a. Menbrane Preparation 5-HT3A 15 HEK- 293

(Auman enbryoni c ki dney) cells stably-transfected with

htgﬁn ag!ig !receptor cDNA were obtained fromDr.
b Rag 5 ffi versity of Bonn, GDR) (Bmax = -
9. OR piBli¢4H8 UREBhE hddaysiberd pbEbidicH 1S4 Abdp @RE5630

menbrane” radioligand binding assay). Cells were grown
poliyprofylesasshyaplrtss GAxygsh) infaiotad pssey vpfvnsowfo%wlb@@ta@ngg 2pg

S L LR R i B Ao e
(BS\(Aﬁ. E%dtﬁﬁibtiﬁ(ﬁﬂ@ 8u&es Rordefepthindfidd 65K ; $8108d efRetaibligand were

10% heat inactivated fetal bovine serum FB?? )
perfdtiret osiag [TFIEGR,1 13808 (@mshm@mmcmmr@t(#;%m 4 gpecific

penicill.in- (k0 g) .streptomycin/ G BCO.l nvj
actly 92 ol s g ST SR o nesg ™ hpb DaFD: 5.0 v
i l inti : BeOWwRE beaREd with
D1s?i<ac§%e1§"u S%’th%rdﬁ)@élggg}eﬁg)f?ﬁﬁ ?ﬁ&g&m (s)]tz%gs of t hg ?dwn
CHEGRT 868 pt @panM amhelwendli ffenehioromeehtrationsef componad vaaging

the cells, e nedia was aspirated and cells were
ffomlr%@\ﬁ[woph&@att My2+-free Dul becco's phosphate

buf frefi @0 nSfhdsert H2BRLd ad N6 1t slocRROVLBYEH RSO dnlitdeklted to
p
by gentle nmechanical agitation. Cells were collected
40byMeiand 50 fubg FAERRS @#H 7400051 GrofBinmnn).1%5854 cendesetial dilutions
steps of the nenbrape reparation.foll owed t.he,.
(1:3) G EBHe irode FRBE U ATo NPT BECR RIS PR AR L s gresence
1 r Av Ot B8 85 1Bnin at room temperature,
of B bl GRa3 SR s 0and Binding Assie T
andRadh dhd igadidg béaedomgweas saydnated ey peid Oitration brer®6-well GF/B glass
pol ypropyl ene assay plates _in, t8 al asa%a% vol unme of
fiboofafie plates@arkad BloSciznse o Re t} BeEaKet [t
0.3% polyethyleneimine. Filter plates were washed three times with filtration buffer (ice-
cold 50mM HEPES, pH7.4) to remove unbound radioactivity. Plates were dried, 35 pL
Microscint-20 liquid scintillation fluid (Packard BioScience Co., Meriden, CT) was added
to each well and plates were counted in a Packard Topcount liquid scintillation counter
(Packard BioScience Co., Meriden, CT).

Binding data were analyzed by nonlinear regression analysis with the GraphPad

Prism Software package (GraphPad Software, Inc., San Diego, CA) using the 3-parameter
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50 mM HEPES pH 7.4, containing 0.025% BSA assay
buffer. Saturation binding studies 5 for
wdebwroedinat i on of Ka val ues of the radi ol i gandPGEUS2005/046295
performed using [3H] - GR65630 (PerkinEl nmer Life
Sciences Inc., Boston, MA: Cat #NET1011, specific
modelt fow biteysite8pmpElifiomoThe BOTROMN (eurdé frfiwinem) was fixed to the value

ati [ f 0. 005
For OGBS TR 8 A9 D (LIS R St 1YL R BB s vepes for
tesf:%%ﬂg§w Fc?}daﬁ“c&? E B dhn theXbdse-BREOH 3, gﬁd e Malue

a el even | erent concentrations of conmpoun
of thanglisligaht onsirgthd Chehg-Poush eqiviticBoGhong eisd Weseff, Biochemical

received as 10 nM st ock sol utions i O (se .
Phgfémc:o\é)ay:sl.i@; 2230984 88Y Kool | iﬁ“ﬁ%&(ﬁ%’o@é “pigngenjration
t - - 0 M . .
PG PE508” R B Rt S e AR P laiq St ofthe
K; baloel, ;. was determined in the presence of 10 M

unl abel ed MDL72222. Assays_were incubate for .0 mn.
at He¥rerpaprdsdaying a highd Pk ¥alye HHthiAss: VP&H%&%P@%%

i . . ) e oo
oI S 0 % B AP R Pt n
assYP hhdlg PK; ke Ringigaked absut 6.93%apoltyes, hypiedsi rngiag from about
Filter plates were washed three tines with filtration
7.0dgfabeit §6.ce- col d 50mM HEPES, pH7.4) to renove unbound
radi oactivity. Plates were dried, 35 L Mcroscint-20

Y q'ﬁ gmiﬁ IIulCﬂI)ilgﬁ{(}l({di} d‘iilleéﬁ &gﬁr dS-I’ﬁ' giflhﬁ%ke tors:
Jene ! > And
CouMeEmiF o%aefgg%ﬁpi?rﬁﬂ%seééﬁlfcﬁ*vaﬁ?d Scintillation
a. %@ﬁ@gﬁ{e %igl%%%dj'ﬁﬁ?n‘gfi ence Co., Meriden, CT).

yzed using the non-Ilinear
r eqEERIS263 (lnmomesubrzomie Sineeatlls asblyeransfedietd ayith anag 5-HTsa

recgaloh EDNGY Werscmupeed Fot T M| Eless R Ritors Rcef Wy FpR)
(B%@& sen %@ %ofv}&)g %ﬂo{\éﬂ&,@ 42 rmileg _ugiﬁg MHLGR65430 thémbhfe
r 15) SO e as the

heng- uation was define _
radioligmd bimtingass§y3 H elGR6&6 3w h BEL & fnslsiorpell factartes in 50%

Do B B SES RG  Ro T, i,
Cat }E%%@éﬁ&%é%ﬂﬁ% £12 (GTBEocRIRRERI R : ¢higH é??ﬁ%ﬂﬁﬂl@rﬂented

re tested 1n this assay typically ha

wilh HP4 hbat kR tiveteé fitalrbosinetsge (3RS dElytione.yLagandiRoCdtr om
about 10 to about 40,000, nore typical]y, en from
45800100 D0w 30 mei) peaictoi-(HR SerIboEmeELEIBCS il Sgen

PCT/ 6 : b« CAVP
CoREe AL T ghr 2 orap Aol 87060700 1
eX PIESHS ivftge BloR@To Poughi 7)-sRacepilaayl(n Idgubcaltmapasshdes). All

functional potency of a test corrC{)ou,nd was determ ned )
stapy of thearumbrage pieparafienuveregierioyaed en kPl o hay et dep callgrfhe media

HEK-.293 | [ 5 b )
BE T R -
saBRTRPBSY. TR ce@@hdnofaiket whelifbdb? htle husrhmiedtagitaivne Cells were

ki dney) "cel | s stably-transfected with cl oned human
collected by centrifugation at 1000 rpm (5 min). Subsequent steps of the membrane

preparation followed the protocol described above for the membranes expressing 5-HT4()

receptors.
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5-HT4() receptor cDNA were prepared expressing the

receptor at two different densities: (1) at a density
wohowew250. 5-0. 6 pnol /ng protein, as deternm nedTWS200§/046295

a [ 3H] - GR113808 10 nenbrane radioligand bindi ng assay,

and (2) at a density of about 6.0 pnol/ng protein.

b. RAdieligaldBindwes dssgyewn i n T-225 flasks in Dul becco's

Modi fi ed Eagl es Medi um ( DME cont gi ni 4,50 /L
D- gRaéleb&an@?gl@w ISV DE @ﬁrhflp@alaﬂ mn 3 Welﬂg%@@gyﬁe@assay plates

. | ' 0 . - .

in {RPERAT RoEfhe sob0 ul tihiaRlide 1307 | SRATMB AR L )

e oo sl
rp.: in a % , umdifi

for fntetiniaben af K vanesastharadioligaed Bk RFFTERCS biiRg FERIER65630

| i e ; b
L
Ci/ARebIyan twhlve GififdrerRice pednadaii ok 1@aging fver €005 oMintot2® nM.

_roughly 60-80% confl uency. Twenty to twenty-two hqurs h
Disptropmigirassays Ssigierminafips ofieKevalpesirl gomppwads wesg perioymed wit

PR A oD SR AR bR conbidihlt fng from
10 681 405100t M. Comphmdvasramptived &01GmM dockolMiarsan®MSO (see

G BCO I nvit r;g)en Corp.: Cat #15040) was _added to
sectian B. 13- diksed o 40R uMEEILP SO weYISTENES BHt Tetiak Ty Coconfainige R

) hen, di s| qdged f.ro he .f1 Fcal o T
o 3585408 43 %9 UL B ke JERLE el inain
wa$ 88tfhihb@ 8 tht BRseiRe @8N aM uhlgbélsd BDIEY2200) WaEaysfwere incubated

pre-warned (37C) OBS and centrifuged for 5 m n at

for HOA0inray neonT Frmpstaetentien the hinding repcherrowers hminaied iy rapid

S 57 FONEL Sh P A ERbe T ooy IO £,

MérideB, @BSpra®aRel inWA@[%ﬂ@lﬁﬁirﬁinﬁE FARE §latcEveere elablsed three
were counted with a ulter counter (count above 8 m

tinfek agith Firetich bwf&r (ico-cald1WMMTERES,| pdEL4), to carnee ybound
: t tion. of, 30 5 x.105..
TR e st 55 P e PR g b L Pt

BidNerdck 2N Mg ®n, T} WasildlicR S bahupall 8 plhteSWerd unttd in a
mn. 86 WD 20067 069125 PCT/ US2005/ 046295 cAMP assays

Pagierd Tpprouot gdd seintéllatiadicoimian(Rackard BjoSamea CoudVeridenneT).
LS eae W L B R Pl o
abd o deReARIHRK; VM%}:? PRSBOTTTM {(Qurb & BriiiB Al )3 6dsUTxRA 16 the value for

Instructions. Cells were grown and prepared as )
nonkpecific adlisg ay detetfiined incthe prasemeeftl 0 afM HYHILT32225 Thi guantity

; 25 103 | | d the final
(L orht e hERep e eduariol pvas doAmtanile susnr i ERERYs .
M St ack . . . . .
o SR, DR 5 4 00 e
sulstgpé whs ¢aleBitedind the raisKi(FHEIT 2 dS HTn:)) HEhesampobuds afithe

clic AVMP accurmul.ati.on assays r wth 1
iR PR R BT RS D PCIHE GEa ST A b T R Tbtype
sclRM%E A8 Mebid 8kt FERBbout 40,000, more typically, between from about
100 to about 4000. '
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10 concentrations). A 5-HT concentration-response
curve (10 pMto 100 M was included on every plate.
woheoemedl2s were i ncubated, wi th shaking, at 37€ctmiS2d5/046295
mn and the reaction term nated by addition of 100 |
of ice-cold detection buffer (as provided in the
. T aEixphepile2 6 WholeecelatMReA dennitiiatipn Elasbplate dssayatit
and HEK:293tcells éipréssimp/ioumag StHT, SReeeptoasli oacti vity

vvasqantlfle Sci tlllatlon roxim tros
o Hytssas e ptaime bosnchiat d el bop B ek na Y
melrin@8he afrdint o-flafclﬁ' [Qlkﬁ!?’tepégéuc%@%%eﬁ 2ol LY ex@ksﬁﬁg 5-HT,
reacti on was extrapol at romthe CcAW standard
receptiovsey era contackied gvithalifitvent contenictionnef tpstawoingpednd.n t he
manuf acturer's user nmanual. Data were anal yzed by
a. @gpbhn@[@r regression analysis with the GraphPad Prism
Software gackage using the 3-paraneter sigmid

dos ELRe3 R Aaemaroehry e ls@@e@cr«el:la pabparastrcied Vulﬂn qlgnyed human

{:'e tg?&?la%rxgelre%’f’eg)glée%%ﬁﬁ] gﬁgﬁ% \é%) g lt\IfuJ); Slf%ent densities:

(1)5@5‘3Ieh§itytdf€ab61ﬁtf()35:-016vlﬁn®mﬁg prit¢ial dsatetdimined sthg% [3H] GR113808
maxi mal response. Test conpounds_ exhibiti ng@a hi

mopREBI Sadioliemd Pining sergkeARdHAIE aaiens@h@fra OB B REiPT i protein.
The %81 | Zs'erré hl? 1 5Tv\|jé§‘ éfaa%gﬁzlﬁﬁl‘t)ecg . g&'gg e&l(/le%lﬁl?n (DMEM)

coﬁéﬁ*ﬁ@ 43500 ﬁlgH_hB @eddse t(l}mac@lﬁwtragm@o@ c(m#ut%sgvfsupplemented
about” 0.5-0. 6 pnol / protein, had a
withaH 56 ﬁegalfboameassm (8% 1655 Gacvtimzen Py 0 @@uﬁw% 7y and (100

BT b S B al T e kB Sl ghin

5%“@@?1% 1aﬁie@€iﬁ<9ib3t09 af yeet cens @ﬁl%fg‘fom%n@&rcﬁﬁtﬁﬁﬁbﬁs Eélectlon
the ability of test 30 conpounds to pass throu

prdshuere byttlesad ditéoreofzegeticin (R00 pgreLbGHdAOsvismgemCorpr: Cat %ﬂ 0131)
adm nj stration. The rate at which test conpounds in
to §511gdi¥A- per neate a cell nonol ayer 87 WD 2006/ 069125
PCT/ USZOOS/ 046295 designed to mmc the tight

b. human srral | intestinal nonol ayers was

gglt Fds,eﬁﬁ]\?ve@r%ge % ﬂéd" rom ﬁq%%%ﬁﬁﬁxneﬁl ¢an ype _tt‘g?émurs

pn@@ td 864y, 08lls Va6 kaishdderwidd hnd fedf withgepet- ﬁ‘eaDmMSdoutimmg
5 were seeded at a denS|t of 63,000 c

| s s/ c
4 i%) ng/&limluce@p (GIRAOEVIESsBIGPERT bahiat196). |T<éh%§'vest therg%lls the
W ?9 ﬁlrgf"eﬁgna QQ Wsenf((gﬁlqo W@&%@éﬁor@a@a{ 21 5'?52(;51*) was

aysmc tare oW Nng ture’i

adﬂél?totda@lm"\fﬂﬂ flagk at@ls vidreinvaphedne soait ART agl thhedigldged from
nonol ayer was detached fromthe transwell plate and

the Aaskrtyaneqhanisal agitatiors. flbe celh sespeammen Wagkarsired to a centrifuge tube

di ffusi t
cofaigt ecaral Pt ot B R R P min
1000 ! ’Pl‘ié e@¥taff Wad diséReId@aliae | g_ 1Bt s Eegishatded iBpreGrarmed
wat'er for tenperature control. The air manifold

(€] istimubsgion SusTer(169l Gapivelens nert?-b A-22 oflasks ) Thisdayas noted

anﬁ rr]r?arﬁ(()eec{ as time zero. The cells were counted with a Coulter counter (count above 8
um, flask yield was 1-2 x 107 cells/flask). Cells were resuspended at a concentration of
5 x 10° cells/ml in pre-warmed (37°C) stimulation buffer (as provided in the flashplate
kit) and preincubated at 37°C for 10 min.
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and created a |am nar flow pattern across the cell

nmonol ayer, which was effective in reducing the
wansdeioesied boundary | ayer. The perneati on st udpCwas2005/046295

performed with test conmpound concentrations at 15 100

Mand with 14C-mannitol to nonitor the integrity of

t hecAiRaksaye were%drforqub ard r@tmmmwpessey) framet esdngthe Frashplate

AR CHEH AR OIS S D e S Der 1o AN CoRPHRES. Hbpgpmer Life
ScigtaPhfes B@?{oﬁ fm’@l ¥&BeiRyY to HE hﬁnﬁfaciu!r&bﬂ esthgdtiohs.! | ation

counti ig for test conpound and mannit ol
conCelistwati| |gmvsn arithereparedresaddsonbeasiobior ¢.cFimat celliqoncenrations in

m h
WLEERL XL W NENIRN
conﬁoéb%'trxg%le%éere@wefdaa\éW()Wst@dl@s%l‘tﬁidn@lﬁi DMS0, diR€ed 80 W fato

e Invention that were tested in this assay
50 D HEPHS\HIE K14 d 26%L) ckiptairahgied "/«oBSAeMnah(ﬂcﬁ)tdﬂgtmns then
10-6 cm sec and abgut

magls s the sanye Brffsre SYcis i@uﬁm%émé ASTYS Wer L oRpE L 1
dlfgéﬁe:h?&(g}cg Bs of %?%}lng ol 1t98bb hﬁﬁfﬁlf adshly
ol ution Tormul

queous ations o t est
corcemeRiensis AvieHE qonegaratidnirespOnsk darvea(dipt tcatOquMb was pidluded

on Sar e Be v er e G0 vy i SPEALEs RV
reagy(in'?eﬂl%lgﬁd bgpm l\léliS{Sl t%? gt&? Eﬁof‘%é Boll %%fecﬁml%?q% %rb%ded in the

ravenous n (1v) a dose of 2.
flaghpldeykiOrialeagavely eThePﬁ])ateatweae stated atnﬂ indibatgd katy4°CT h@mlght

dosi ng vol ume was mL/ kg for IV and 2 nL/kg for PO
BOW@ﬂﬁth@Pﬁl‘éb’ i, q@eﬂ%@} PBéWHEﬂ Béan exaHymgy s mﬁgsww&‘?ﬁ&e

Blar:] At (IVonly), 5 15, and
%‘E?un @{lc !ilzl (%gien%g%% M%?d hgl%§4 hours post - dose.
Congae hmatnt@Ts AMP prslucalysp mindfrebctionblasaat trppelsted ey the

determ ned by |iquid chraomatography-pnma pectr mst r
cANMhstylar] gBVEEcoTdBL(e @!erstms%fbwewﬁg%é@énm actufelys user

g, 5 s A S Ry 1905 % B B i

Softfvark pJagkdpe usinStialpariniiia sipacdHdl debd-tesparlsa metdel Slope re
assessed by non-conpartnental anal ysi s (Mpdel 201 for
consttainad tovbaits). ngnﬁﬁodatw@)e rgRITHY ANPRConY3lRes %F@%ﬁ’e decadic

1°5aH8't“F1 gft&lﬁﬁé ?ﬁu?e Herg éﬁ)olglr% e?:%ﬁ@%enff%@c riltg);nnﬁ)lnn ood

mag}hﬁﬁqgs ¥Wase.time is denoted C,,,ax. The area under the
concentratlon vs. tinme curve fromthe tinme of dosing

to ﬂhé compoundscexbitalinga bigheidHiGayrlya i et l}'cyve a\k)é%h

pO%?l%pg I%tgggp%g {%;I‘ggl( niecae{oto% r ?Rff* };210 o élE Hir“] %1;&: rlm eﬁ 10% which were
tesie;atrlh ®hi® hssAWEh Pertandfl€)fin Bfe RHMingi(BY Ha&lﬂg%ﬁehl@lt*ﬁbgﬂbut )

'V admnistration, 10 was cal cul ated as:
0. %megmomg proteerd@é l\DFSss ebe senggYsone gbou 6@@@#?9@ 9., typically
vvh| cg ar e[g\gal ues of the paraneters Cmax,
oql)a out

Example 21: In vitro Model of Oral Bioavailability: Caco-2 Permeation Assay

The Caco-2 permeation assay was performed to model the ability of test
compounds to pass through the intestine and get into the blood stream after oral

administration. The rate at which test compounds in solution permeate a cell monolayer

&7



10

15

20

25

30

and F(%9 in this assay are expected to have greater
bi oavail ability when adm nistered orally. The
woanpmanids of the invention that were tested i RCThIS3005/046295
assay typically had Cmax 15 val ues ranging from about
0.05 to about 0.45 g/nL, nore typically ranging from
deségned o mimicthe tgltijontion. ! &ugyanﬁmagnntes&mt mondlayess wies
d ran%@gg fromabout 0.05 to about 0.9 ghr/ni,
cleiehI 1y ranging from about 0.25 to about 0.8 ghr/ni.

CB:%]’HWO -Bcotsf ﬁﬁérfc‘)carcfrﬁﬁlac QR 119 fveFXsHtBhed BomaalTeC

X val ue of 0.055 g/ mL; an AUC(0-t) value of 0.427
(Amgbridam Type (ﬂ?udinzd Cdlwavml Redisiville; YY) By fhe pcnmh@iqmaqtudy, cells

welfgscdiddh et ioh8a 0P ALY B st B e boate

ﬁlt@ﬂé???étgﬂel ai) hﬁgé ?\@A A%eﬁ%%ﬁo@ay@?wﬂ@%%@& aQst ﬁyda%‘ﬁﬁ&ﬂture

e-art hat vari ous changes nay be nade
Folwwling gl Walhea irsthﬁmy\hmeihp]ateg tlmtnednlwanm@mtaujmg dlnet ¢atlgmonolayer
t. and Sc

t
wag epegrom heyanourl Pl gnGseneg vbe RIERHER sheipertCostar
Caﬁ@hﬁ%& LIUI&{) ’Pl'let Hatkien che{@lgéarr\ﬂfeélmse?@&rﬁﬁ§ kel 12014 b1¥Bk HBich was

rocess step or steps, to the 25 objective,
equEpped witla ﬂld(:lﬁaft@@&xta‘mdlhhemmﬁlly re'gelateld(ﬂ‘? °CAWhtes for hemperature
nodi fications are intended to be within th

ot She RV EHEORE BT 0y Ak r b P WQE p ERfon Chamber
(ﬁgr*%l%t'e& gtlan%ﬂ?it' flow ?B’[‘?&'}l Jero .{1&18 ngl ﬁ%f)ﬂ?fe A D Swgs! éffegtive in

nabove are rncorpora erern in

redubink thégnstifed Bburidag M @Lual l'y incorporated by
reference. 89 WO 2006/ 069125 PCT/ US2005/ 046295 WHAT
| S ChapmEmatien study ﬂaw@rﬁe}w& wth teghgempaupd yonceairagpns at

tof ke K pamti s hies s oS of iR eaghf ek it

¥b GB350 GHP d
G BSOSkt 20

60 @ﬁﬁ@)oNRade the dhot sndedeivgesidasrof Gl czhambyt Saptples were analyzed by
sel ecte
HPLC or lEqu?d scmtﬂla‘uon counting for test compound and mannitol concentrations.

The permeation coefficient (K;) in cm/sec was calculated.

In this assay, a K, value greater than about 10 x 107 cm/sec is considered
indicative of favorable bioavailability. The compounds of the invention that were tested
in this assay typically exhibited K, values of between about 5 x 107 cm/sec and about 50
x 10 cm/sec, more typically between about 15 x 10" cm/sec and about 40 x 10°° cm/sec.

Example 22: Pharmacokinetic Study in the Rat

Aqueous solution formulations of test compounds were prepared in 0.1 % lactic
acid at a pH of between about 5 and about 6. Male Sprague-Dawley rats (CD strain,
Charles River Laboratories, Wilmington, MA) were dosed with test compounds via
intravenous administration (IV) at a dose of 2.5 mg/kg or by oral gavage (PO) at a dose of
5 mg/kg. The dosing volume was 1 mL/kg for IV and 2 mL/kg for PO administration.
Serial blood samples were collected from animals pre-dose, and at 2 (IV only), 5, 15, and
30 min, and at 1, 2, 4, 8, and 24 hours post-dose. Concentrations of test compounds in

blood plasma were determined by liquid chromatography-mass spectrometry analysis
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10 (a) Y, wherein Y is selected from-N(R8a)C(O R9,

-N(R8a) S(O) 2R10, -N(R8a)C(O OR12, -N(R8a)C(O NR13R14,
wanaae/kgiR8a) S(0) 2NR13R14; and (b) a npiety of POTmSE®5/046295

(b): RI8 i5 NCH2CH2 N X Nn a R6 R7 (b); wherein:

15 Xis selected from-N(R8)C(O R9, -N(R8)S(O) 2R10,
(LEBIFVDAMDSISREFX( A)PDR]QD AppNedB) Sy EdREY City, CA) with a

- N( R8 O 2NR13R1 O NR13R14, -OC(O) NR13R14,
low @1&&@ant1 él n. 6 cyano, - SR15) CF3,
pyr ,
P, Sl A8 sy g s

analy&i@(MbdeltZGl lﬁa’riychmifl\dodailﬂbo ford}@)'uslmngrmNordnﬂV ersion 4.0.1,
r lidi
PLEtaE MR % Ghb DRSS B PATHYE af SSbptemad y

bt depinis anl
et g e e 40

t
wap ealghlated by the Bngap apreauehtls, QaRg e laﬂoel&%(%@idgeewe dose-
noﬁ%sfﬁfzg Yatio ({}% &(ﬁé ok u(?rdgmv%%tﬁﬂfh% A rt?fcﬁl T¢hafthiktion,

I ona bstituents
wasehleﬁlh&dafsr om hydroxy, C1_3al koxy, haI o and cyano;

R8 and R8a are hydrogen or Cl _4alkyl; 5 or R5 and RS,
R5 and R6, of (%™ L M RAAD ek Dosgrelisssrorol °/5

c2 al | g
subgt%lktu%‘g)?f}ﬂ\}\ﬁ1 ‘ﬁﬁ%ﬁg{‘}g%}% al aﬁhsg%ﬂg y- suﬁélis@u"t’%c(o 0

an@E(Bpinkiiiik, assayrarddxpdetell Qxavesredtet tow aRabitity \ﬂ&naerdmlﬁiS&red
t aken together form -OCH2CH2-; or R5 . and R6 ta

orallyg dibgepmpepnres-of @@pae@oe@@)v&re {fsted dn Hugngsay mey:@@}ﬁ hagt Crnax

Vaéaef g%!g]{p%[ﬁéod% t%ﬁ qJII Os()grt %%1 deo%e };y%gcaﬁy ra 1r§7frc§1q (About

0.10% GhHHE $3 Nem1; BRa A%J@(@lt}eeaﬁ& lfaﬁ%ﬁg !ﬁyﬁf mno 05 s @ik 0.9
tetrahydrofuranyl pyridinyl, 1 4al kyl, wherein

ng@t/vdlaltigyitallysrangihg ﬁnnj dbpuis@xﬁs to dhaued. &mg ]hr/rhyd ngydymf example,
with froml1l to 3 halo; R10 is selected from.h dro

thecgorapgugg (of Epsympleum Gamel VilHE 85985%* %é\ne‘m (1) value of

oGyl T b Gt ok

i m dazol is optionally subs d wth Cl1.3alky
While the presentplnventlon hgs been dtescrl W1th re?erence fo the spemﬂc

embodiments thereof, it should be understood by those skilled in the art that various

changes may be made and equivalents may be substituted without departing from the true
spirit and scope of the invention. In addition, many modifications may be made to adapt a
particular situation, material, composition of matter, process, process step or steps, to the
objective, spirit and scope of the present invention. All such modifications are intended
to be within the scope of the claims appended hereto. Additionally, all publications,
patents, and patent documents cited hereinabove are incorporated by reference herein in

full, as though individually incorporated by reference.
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or R8 and R10 taken together form C3al kylenyl; Rl'" is
hydr ogen, NRaRb, or G _4al kyl, where Cl1 _4alkyl is
wopbiemagl2fy substituted with from1 to 3 hal oPCRWS2N05/046295

R5 and R11 or R6 and Rl11 taken together form

C2_bal kylenyl; Rl12 is C _4alkyl; R13 and R14 are

i ndependwWHAYT ISyOLAGMEDIS:C _4al kyl ; R15 is hydrogen

or Cl_4dal kyl, wherein Cl _4alkyl is optionally

substitu V. 25 or when X is -SR15, R5
and§ ‘%\ %m:ﬁ oge%q BF(Pm Cl. 4al kyl enyl; R16 is

(CH2)r R17, whereinr is 0, 1, 2, or 3r®aid RL7 is
sel ected from hydrogen, hydro Cly3al )yl
Cl1. 3al koxy, -C(O NRaRb, C(Cp) Lyl , ~pyridinyl,
pyrrolyl, pyrimdinyl, '
t et rahydr of uranyl , wher ei al koxy is optionally
substituted with hy f N\provided that when r is O,
RL7 is selected R hyldr ojen, 30 GCi _3al kyl,
pyridinyl, and pyrim&in; and wggn r is 1, R17 is
hydr ogen or R17 forns a rbon- carbon bond with the
-(CH2)r carbon atom R18 is -C(O O C1. 3al | cyl,
-S(@here@t _3allcyl, or -C(O-Cl _3alkyl; Ra, Rb, and R

are_independently hydrogen or C _3alkyl; 91 WO
2008) caoeEPaRlRBsY0d6adsL 4 Cigalsosh 1 1; and nis

1) or 5; pr ovi ded t hat when n
?53{5’? ‘@“8'@&%& 6%}@3?11? ornms a carbon-carbon bond
WI t R meyd@@(ybomaak@m hedokpeulistimtalOsalitylant- ©GREO)NRR®;

RC, _or phar maceutical | y-acceptabl e salt or solvate
or &e&@@rw%h@kﬂ@f 5 2. The conpound of Claim1

whe hydrogen or halo, R2 is isopropyl or
4. @g%ﬁe&eﬁigﬁ n¥and R4 is hydrogen. 3. The conpound of

of @)amvﬂlne%in&'w@aé@b@fr% DERFYO(ORY, -NBEDSO):R L 0

-NQRI g)r(]%é @R R?N@{% ?38%)3\)“% ake nanqo éﬁ&%@h&?\nﬁl Send r

e co |m1 which is a conmpound of
for |£T$g§’)°%°‘ﬁ§ﬂa ONH RL\ 12 (I-a)

{ N— CHonz%
R
wherein:

X is selected from -N(R®)C(O)R®, -NR®)S(0),R'?, -SR')0,, -N(R})C(O)OR ",
NR)C(O)NRPRY, -NR®)S(0),NRPRY, -C(O)NR'’R", -OC(O)NR"’R™, -C(0)OR ",
-OR", -NRSRIG, cyano, -SR'?, CFs, pyridinyl, pyrrolyl, pyrimidinyl, thiomorpholinyl,
thiazolidinyl, 1,1-dioxo isothiazolidinyl, imidazolyl, indolyl, tetrahydrofuranyl,

(b);

pyrrolidinyl and piperidinyl, wherein pyrrolidinyl is optionally substituted with oxo and
piperidiny] is optionally substituted with 1 to 3 halo;

R’ is hydrogen or C;4alkyl, wherein C;.4alkyl is optionally substituted with
hydroxy, Ci.salkoxy, or cyano;
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R 15 wherein: Rl is hydrogen, halo or Cl.4alkyl; R2

is isopropyl or C4_5cycloal kyl; R3 is hydroxy,
wa@2oBaekiazy, or OC(O) NRaRb; Wis sel ected froRCT/US2D5/046295

(a) Y, wherein Y is selected from-N(Rsa)C(O R9,

-N(Rsa) S(O) 2R10 - N(Rsa) C(O) OR12, - N(R$a)C(O NR13R14,

andR® MidRAMSHEE) aRbBRIAre amttperidently setedted {rowfhytegen) hydroxy,

halg:yaes 2066 odbYob e Cston ioumtsbaly S iR i LS 2

sﬁsﬁ%%ﬁs%%%iﬁ%ﬁ{g% §%§P{§§?§%@i; aﬂ-dﬁ( R8');)S?8 2NR13R14,
i b comn LT
1 onRoe 5 g B o Rt Rk rdo gt Bl gk tenyl, wherein

e e

or CliaBledxlyyl substituted at the termnal position with
hydr oxy

;. R6. and, R7 ach occurre
i ngﬁbgn achR] o ?\i/%ﬂdo%a%ﬁ, eﬁ}%ﬁe@@;‘; ,forﬁgf(gcﬁ;[&g%; ano; R8
an a 6 1 y
OB pRLRL (Al R Forlrl- (R LQL(CAL). e R OlygBpor
suléir an3 gdnthdBBeandentked, It 092 her are - OCH2CH2-; R9 is

2 b DA s RN o

R S Bty

wheteir3 @} kallkyl isomivhalbypadtstitsedosith hydrody ol GitlMfitom T twdrhdlof o

1? 0 P ?ﬁh&({%ﬁfg{&{fgg ﬁ‘g%ghy?d%& g@olg Cﬁgaﬂgifl @Eﬂd&l})}l,ﬁaﬁg r%r;l&é)a%gltyn %\Eherein
C1.4alkyl is optionally substituted with —S(O)ZR‘; C3_chcloa1kyl; or with from 1 to 3 halo,
and imidazolyl is optionally substituted with Cy.zalkyl;

or R® and R!? taken together form Csalkylenyl,

R is hydrogen, ~NR?R®, or C;.4alkyl, where C;4alkyl is optionally substituted
with from 1 to 3 halo; |

or R’ and R'! or R% and R!! taken together form C, salkylenyl;

R is Cyqalkyl;

R" and R'* are independently hydrogen or C;.4alkyl;

R is hydrogen or Ci.4alkyl, wherein Cj.salkyl is optionally substituted with
hydroxy; .

or when X is -SR, R® and R*"® taken together form Cj.4alkylenyl;

R s -—(CHZ)r-R”, wherein ris 0, 1, 2, or 3; and R is selected from hydrogen,
hydroxy, Ci.salkyl, Ci.3alkoxy, —C(O)NRaRb, -C(O)-morpholinyl, pyridinyl, pyrrolyl,
pyrimidinyl, morpholinyl, and tetrahydrofuranyl, wherein C.salkoxy is optionally
substituted with hydroxy; provided that when 7 is 0, R' is selected from hydrogen,
Ci.3alkyl, pyridinyl, and pyrimidinyl; and when 7 is 1, R is hydrogen or R! forms a
carbon-carbon bond with the -(CH,),- carbon atom;

R is -C(0)0-C1.alkyl, -S(0),-Cisalkyl, or -C(0)-Ci.3alkyl;

R? R, and R® are independently hydrogen or C;alkyl;
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R13, R14, and R15 are independently hydrogen or
Cl. 3al kyl; R16 is -CH2-C(O NRaRb,

WO Chi/0&$13 - mor phol i nyl, -CH2-pyridinyl, 20 PCT/US2005/046295
-CH2-pyrimdinyl, or -CH2-tetrahydrofuranyl; R18 is
-C(OOCH3, -S(0O2CH3, or -C(OCH3; Ra and Rb are
I nde pehaelytany hydrogen or Cl 3alkyl; ais 0 or 1; and

D i blheBen 81l s 0. B R god L DAL AR B
a c%&tﬂ chJBSn B cpﬁﬂh Oy thfBehRSe BEREbHHHAMR® & rind

ar rraceutl y-acceptable salt or sol vaf e
or & aaplmi)lnammnalt}hmeprﬁbleSalt dheoleadeposiadoisbmantpersnd of
Clains 1 to 4 wherein Wis selected from (a) Y,
wherein Y is selected from-NR8a) C(O R9,

- N(R8a) (?#9% @(ﬁlﬂﬁg unfdR¢ 34 %@@&QSWﬁﬂr hab! dRQ( Rlisdpropyl

m)lety a(b) erein S
or ENCRBb &), Bed R” isyBR)eS1.0) 2R10, - N( R8) C( O) OR12,
-N(R8) C(O) NR13R14, - N(R8) S(0O) 2NR13R14, - C(O) NR13R14,
- OR15, and cyano. 93 WD 2006/ 069125 PCT/ US2005/ 046295
6. The coipeutenls H0YcONG Py EVALH 1 fsharioihehbx )Y

IS sel ected wherein Rg
hydfBithyROCOMFTIRgen; OC@(D)N(EHE_!)ZQ‘E)H ayd R’ pxyR? ghid R taken

or nmethyl; R1I0 and R12 are nethyl or ethyl; and R13
toggther 1 -H@Gilependent | y hydrogen or 5 nmethyl. 7.

The conpound of any one of Clainms 1 to 5 wherein Wis

a noiety of formula (b) wherein: (i) X is cyano; or

10 @i i) ahbSoMpouhd of ainR6, valich R7a euonepdupd iof Gemul:RE-agnd

R8 taken together form c2al kyl enyl, and g( is selected

from-NR$) C(O R, -NR8)S(O 2R10, and

-N(R8) C(O) NR13R14 8. The conpo Nan nevef C ains

1to 4 wherein Wis sel ect e

-N(CH3) (Q H, - NHC( O CH3,

- N(CH3) C( O CH3, - N( S(O

- N( CH3) CH2CH2CN, _41- firet quonyI pi perazin-4-yl,

1-di net hyl am noc%rb nylii per azi n-4-yl,

1- (t et rahydr of uran- 2=yl ) car bonyl pl(}b@}am n-4-yl,

3- (et hoxycar bonyl am no) pg# rol i di n-1-yl, and

2 (rret hoxymet hyl ene) pyrrolidin-I-yl. 20 9. The

nmydradniof C aim 1 wher ei n the conpound is sel ected

fro t.h Qup .can |st g of

gd?g‘{%ﬁg 1318 9% bf‘ae5 z carboxylic acid
{ ( 1§23ﬂs5§9op§1 c[rZEJ}&’ﬂﬂ&Xk/ylﬁ- ((S)-2-

R? is hydroxy, Ci.3alkoxy, or OC(O)NRaRb;

CHB) C( O) NHCHS,

W is selected from

() Y, wherein Y is selected from -N(R**)C(O)R’, -N(R*)S(O)R",
N(R®)C(0)OR'?, NR*®)C(O)NR*R", and -N(R*)S(0);NR"R'*; and

(b) a moiety of formula (b):

wherein
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| net hoxymet hyl pyrrolidin-1-yl)propyl]-8-azabicyclo

[3.2.1 ] oct-3-yl} am de;
wa-20emev1apyl - 1H i ndazol e- 3- car boxylic acid PCT/US2005/046295

((1S, 3R 5R)-8- {3-[(2-cyano 25

et hyl ) I net hyl am no] - 2- hydroxypropyl} 8- azablcyclql "

1] oKtis Beledtécﬁﬂ‘bme-N(Rg)C(O)R NR®S(O)R', -SR')O,, -N(R )C(O)OR

-N(i?fl sogro 14,él+1|§pda20| €1 gar? ﬁﬁ{le”aC(Bg(O)NR”R” -C(O)OR™2,

I

imidazod@paeihrolididyldetzndie p§rr6bd1by)]xly bptiommdly dubstituted with oxo;
{(1S 3R, 5R) - 8- [ 2- hydr ox
net Raidudrdasa piapelF | .3a1kyl substltuted at the terminal position with
h d} %/I)propyl] 8-azabi cycl o[ 3. 2. 1] oct-3-yl} am de; 30
Y Sopr opyl - 1Hi ndazol e- 3-carboxylic acid
[ ( 1RS 3 BRYt dich dccurrence are independently hydrogen, hydroxy, halo or cyano;

car banoyl get hyl nor phol i n- 2-yl net hyl ) - 8- azabi cycl o
%u? Rgecﬁfe ﬁydry f/

[3.2 £4n ox/:alky
(aE & %‘% ér“{ig, O §eRe BER VL, shfkyRALY

di MB# RY PR DarRY kol R tzh Rogbthel hre2 OCHHICEKY,Pr opyl | - 8- az
abl cyclo[3.2.1 Joct-3-yl} am.de; 94 WD 2006/ 069125
R%sz@@wms@gghydroﬁlranyl pyridinyl, or Cy.salkyl;

{(13 ?g 11<§1 Ay ”%ﬁ%@{? Sl g{{ﬁ?ﬁéﬁ@;{ SutRhutbd with -S(0).Cisalkyl, or

w1t1aﬂidxﬁ120%fathypf0py|] 8- azabi cycl 0[3 2 1 ]OCt 3-yl'}

? i sopr 1H i ndazol e 3-carboxylic i d
{ ( 13 thB(Rpg@l, H\%Rﬁ Qﬁﬁdn@ikyla gf 1-C13alkyl is optlonally substituted

hanesyl.f onyl pi perazi n-1-yl ) propyl ] - 8-azabi cycl o[ 3. 2
withfrqm 4,50 g ?’ amide; 5 [ 1-(2-hydroxy- 3-
{ 1]& ﬁRmm{”%r[l(‘;]a:nﬂfi@bfaQQH‘cogéﬁfet REAZO) @Htengl; bony! ) - am
i no
azaBlcyﬁheﬁmyE 1] oct - 8-yl }propyl ) pyrrolidin-3-yl]carba
m ¢ acids me
L B RO Ny pof i Bhbatentty ydfsasn P Cueliy
{(1R'8R. @ﬁ} ~QOHNRIRZ ~OMACPBY-nidrhiblin ?1 -CH,-pyridinyl,
met hanesul f onyl pi perazi n- 1- yl)propy 8- azabi cycl o

-C[-Ia-pgmmlc]mydcor SHpHptrahyidggyranyl;

{(1 pro%@? g%.z{]%%"%%ﬁ'-ic aci d

(”Et}iaaﬁ@ﬂﬂaf&ﬁb{éﬂéﬁ&é}ﬁi RbPEY LIk, azabi cycl o[ 3. 2.1

Joct-3-yl }am de;” 1-isopropyl -1Hi ndazol e- 3- car boxylic
aci dzl@()bﬁ,’lSﬂ;(BR) 8-[3-(acetyl -

T 10k 25 8 9% B0 il B8R S 3 b x oms
a% @Qﬁ’r DY WP‘ tﬂ@l%%@atgmo&%ﬁﬁg( el sb@ihéhts RS and R7;
z) '3 (fornyl
net fy b@hamm)celﬁidaw-faweptﬂbwlt]or golxatalsit siprdoifomep fhekendt - 3

-yl'} am de; 15 1-isopropyl-1Hindazol e-3-carboxylic
acid {(1S,3R 5R) -8-[3-(1, 3-

?Iont%t gyl L‘];h%'cgﬂ%o&chg%?ﬂ%@ 0P PYdids &-t8 zabhsdif Whssetocled from:
1-i E(@})iYQn&llereiﬂ-E{I inedleatdrancNRBYGIO)B ,ati®**)S(0):R ", and
%ér%s 3R SR) -3-{ 2- hydroxy-3 [(pyridine-4-carbonyl)

},ané azabicyclo [3.2.1 ] oct-3 -yl)am de;

[ ( 1382 ﬁ%g(ﬁétyé) iidz%rﬂ R%%g%&n%mg%é%étgd #6hd INR )C(O)R9

N'ouﬁsmn%wwmn@ NAHC@)PRE R DNERHS(ORMRIR “ and
- sogr opyl - 1]5H-| ndazol e- 3-carboxylic acid

C{‘@M R 5fR 8, #1dyane-hydr oxy- 3-

(et hanesul f onyl met hyl am no) pr @gyl ] - 8- azabi cycl 0[ 3. 2.1

]oct-3-yl} am de; and
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pharmaceutical |l y-acceptabl e salts and sol vates and

stereoi soiners thereof. 25 10. A pharnaceuti cal
woanpasdies on conpri sing a therapeutically effeeCTas2005/046295

anmount of the conpound of any one of Clains 1 to 9 and

a pharmaceutically acceptable carrier. 11. A conpound

as clained in any one of Clains 1 to 9 for use in

therapy. 30 12. of ac ound o ny. . Of
O abome T Thecoiramd Ay set o QRGr bio HulFEhaHE Slggedom Y.
0 9 émﬁrdﬁ%n f j 2
Whé%ce}&éi %glgﬁgoééegg{rg?@ ntski 1zsﬁ%glr%gte ]I%’gtettrr eat mentﬁb %(ﬁhﬂ] &
met®ti R 2land @tlireinasthylror athygrmd R hastR | *aredupandelyHiairogen or
receptor activity. 14. The use of Claim 13 wherein the
mefiybease or condition is a disorder of 5 reduced
nmotility of the gastrointestinal tract. 15. A nethod
of treating a manmal havi ng a nedical condition
asspci at THe corhpdund-ofibdy oeceplaimat ta § whyrein Meisrendioty of
conprising admnistering to the mammal, a
forpmbar Gpwhetictrl |y ef fective amount of a pharmaceuti cal

co it conprising a 10
phgﬁﬁggéﬁflga y-acceptable carrier and a conpound of
any (ipneis of » @ BiRPrand R’ardhydtégenTRE aneRhoiten fogeihar forms

wh he. nedi cal di ti on | | d h
e oK Reifg R PN B RSB 858 hr oni ¢

\patigam, functional dyspepsia, delayed gastric
4‘@ﬁg§§bﬁ§;Igastroesophageal refl ux di sease,

gastroparesis, post 15 operative ileus, intestinal
pseudo- obstruction, and dr ug- i nduced del ayed tr a{lsi t.
17. 8A neilhegompoundeafianignaofClgny b io mwhepuy Yp selected from

Lit ) . .
ROl NGl S NCIEHR A EHG PE R GuRORCE:
Ntd¥e)He@MHCH), -N(CHE LU eNg Matétharebulforyisperatiaut yic al
conposition conprising a pharmaceutjcally 20 ) )
1-dimethplantinecatwny ipiperaniet 4oyl cofiparlydrasiran iy yreb oy Indpesssig-4-yL

3 (st ey AR RS R bEEE ot BIDRHER A idin 1y
defined as in aim1l, or a salt or stereoisomer

thereof, the process conprising: (a) reactisg% a
conmBound Toe cowpeoundo{Glaim 1 rdheretrthe compoungis slpcted frox the

gro(u%)consﬁgtin%zof:
1-isopropyl-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-[2-hydroxy-3-((S)-2-
methoxymethylpyrrolidin-1-yl)propyl]-8-azabicyclo[3.2.1]oct-3-yl} amide;
1-isopropyl-1H-indazole-3-carboxylic acid ((15,3R,5R)-8-{3-[(2-cyano-
ethyl)methylamino]-2-hydroxypropyl}-8-azabicyclo[3.2.1]oct-3-yl)amide;
1-isopropyl-1H-indazole-3-carboxylic acid ((1S,3R,5R)-8-{2-hydroxy-3-[4-
(tetrahydrofuran-2-carbonyl)piperazin-1-yl]propyl}-8-azabicyclo[3.2. 1]oct-3-yl)-amide;
1-isopropyl-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-[2-hydroxy-3-(4-
methanesulfonylpiperazin-1-yl)propyl]-8-azabicyclo[3.2.1]oct-3-yl}amide;
1-isopropyl-1H-indazole-3-carboxylic acid [(15,3R,5R)-8-(4-
carbamoylmethylmorpholin-2-ylmethyl)-8-azabicyclo[3.2.1]oct-3-ylJamide;
1-isopropyl-1H-indazole-3-carboxylic acid {(1S,3R,5R)-8-[3-(4-
dimethylcarbamoylpiperazin-1-yl)-2-hydroxypropyl]-8-azabicyclo[3.2.1]oct-3-y1} amide;
94



with a conpound of formula (Il11): HW (IL) or 96 WO

2006/ 069125 PCT/ US2005/ 046295 (b) reacting a conpound
wohodemesymaba (IV) : O \ OH R ; / N CN '2 R pCY)NUS2005/046295

with a conmpound of formula (V): RBR R4 NW H2N (V) 5

to provide a conpound of fornula (1), or a salt or

st eﬂeie@mom;delH “helnsalt-3-deboxAliprad §kS, IR RpEEPdA Nng a

R o EH oA A5 P e e
o SO o s B S SATR )T

md’bhdidlebdlfo&iy(pﬁﬂe)famﬁ 1R proriyi]-&-azabigolofdl2dfodtGrytiamide) | 1) :
[1 (% hyéroxy—3 {?%‘ gSRfil 3- [(?Rs%%rno%y? le 18{1azmél>ke 3—§:!c1r\é)on3:/1)-amino]-8-
azabicyclo[3.2.1]oct-8-y1}propyl)pyrrolidin-3-yl]carbamic acid methyl ester;
1-isopropyl-1H-indazole-3-carboxylic acid {(1S5,3R,5R)-8-[(S)-2-hydroxy-3-(4-
methanesulfonylpiperazin-1-yl)propyl]-8-azabicyclo[3.2.1]oct-3-yl} amide;
1-isopropyl-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-[2-hydroxy-3-
(methanesulfonylmethylamino)propyl]-8-azabicyclo[3.2.1]oct-3-yl} amide;
1-isopropyl-1H-indazole-3-carboxylic acid {(1S,3R,5R)-8-[3-(acetyl-
methylamino)-2-hydroxypropyl]-8-azabicyclo[3.2.1]oct-3-yl} amide;
| 1-isopropyl-1H-indazole-3-carboxylic acid {(LS,3R,5R)-8-[3-(formyl-
methylamino)-2-hydroxypropyl]-8-azabicyclo[3.2.1]oct-3-yl} amide;
1-isopropyl-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-[3-(1,3-
dimethylureido)-2-hydroxypropyl]-8-azabicyclo[3.2.1]oct-3-yl} amide;
1-isopropyl-1H-indazole-3-carboxylic acid ((15,3R,5R)-8-{2-hydroxy-3-
[(pyridine-4-carbonyl)amino]propyl}-8-azabicyclo[3.2.1]oct-3-yl)amide;
1-isopropyl-1H-indazole-3-carboxylic acid [(15,3R,5R)-8-(3-formylamino-2-
hydroxypropyl)-8-azabicyclo[3.2.1]oct-3-yl]-amide; and
1-isopropyl-1H-indazole-3-carboxylic acid {(1S,3R,5R)-8-[(R)-2-hydroxy-3-
(methanesulfonylmethylamino)propyl]-8-azabicyclo[3.2.1]oct-3-yl }amide; and

pharmaceutically-acceptable salts and solvates and stereoisomers thereof.

10. A pharmaceutical composition comprising a therapeutically effective
amount of the compound of any one of Claims 1 to 9 and a pharmaceutically acceptable
carrier.

11. A compound as claimed in any one of Claims 1 to 9 for use in therapy.

12.  Use of a compound of any one of Claims 1 to 9 for manufacture of a

medicament.
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OOH R-22 R15 (1V) wth a conmpound of fornula

(V): 97 WD 2006/ 069125 PCT/ US2005/ 046295 R3 R4 N ,,~W
woeRMe(0d125(c) reacting a conpound of formula (YCYUS2005/046295

O(-'"-~? NH RL N(VI) R2or asalt thereof, with a

conmpound of formula (Il1l): HW 5 and a conpound of

foridl a (THelupe ofGlaFm 12Iwheyeis the méditathent whior dhatrdatrnentaf a

eayi ng.. group; reagt | a co nd of
o ETR G el BRI a 0 P AL I w o
R4 (VIIl) to provide a compound of fornmula (1), or a
salt or stereoisorer thereof. 20. A process for
pr eddr i ngha vsoopCland 18fwHensintiteadifebye omdraddion iR diskRler of
R3, R4, . 15 R5, R6, R7, R8a, R9, R, Rl12, R13, Ril4,
S reqypegd motilify Of\?\ﬁ%ﬁ%ftrﬁnﬁ?sé‘néls“a&éfl ned in Oaim1:
provided that when a is 0, R5 is hydrogen or
Cl _4al kyl, wherein Cl _4allcyl is optionally
15. A method of treating a mammal having a medical condition associated

with 5-HT, receptor activity, the method comprising administering to the mammal, a
therapeutically effective amount of a pharmaceutical composition comprising a

10 pharmaceutically-acceptable carrier and a compound of any one of Claims 1 to 9.

16.  The method of Claim 15 wherein the medical condition is selected from
the group consisting of irritable bowel syndrome, chronic constipation, functional
dyspepsia, delayed gastric emptying, gastroesophageal reflux disease, gastroparesis, post-

15 operative ileus, intestinal pseudo-obstruction, and drug-induced delayed transit.

17. A method of treating a disorder of reduced motility of the gastrointestinal
tract in a mammal, the method comprising administering to the mammal, a therapeutically
effective amount of a pharmaceutical composition comprising a pharmaceutically-

20 acceptable carrier and a compound of any one of Claims 1 to 9.

18. A process for preparing a compound of formula (I), wherein R, R%L R RY,
and W are defined as in Claim 1, or a salt or stereoisomer thereof, the process comprising:

(a) reacting a compound of formula (IT):

X NH
R N
N
25 R? =
with a compound of formula (III):
H-W
ey

or



substituted wth hydroxy, Cl_3al koxy, or cyano, or R3

and R5 taken together form -OCH2CH2-; or a salt or
weoetears@edoner t hereof, the process conpri si ng: PCEASRI08/046295

a conmpound of forrmula (IX): 20 98 WD 2006/ 069125

PCT/ US2005/ 046295 R3 R4 R19 ONNH NHRL i-\ \N N

R2 (B)pacting arcempoidof forRbla (RBa, or R18; with a

compound of formula (X): L-W (X)O 5 wherein: Lis a

| eavi ng group; and (a) when R19 isjRBa, W is selected

from-C(OR9, -S(0 2R10, - ,OH'C(O)NR13R14, and

-S (O 2NR13R14; (b) wheng ' W s

-(CH2) 2-N(R5) (CRBR7)ri X; a N(c) when a is 0, R19

is R5, W is -(CR6R7)n X, and R5gks hydrogen or

Cl_4al kyl, wherein Cl_4al kyl is opteﬁgal |y substituted

w t h hydroxy, Cl1_3al koxy, or cyano, r R3 and RS

t ak t - CH2-; to provide a conpound

of f%gtrhnag(%gﬁﬂg)%dfoggd@f e product prepared by the
process of any one of dains 18, R1I9RGnd 20. 22. A
nmet hod of studying a biol odi N\s)sﬁ/am or sanple
conprising a 5-HT4 receptor ythe nethod conpri sing:
(a) contacting the biol 08rcal' systemor sanple with a
conpound of any one of 20 dainmdVl to.9; and (b)
determ ning the effects caused by the conpound on the
bi olt@pioyide aspstnopnd gbformula (I), or a salt or stereoisomer thereof.

19. A process for preparing a compound of formula (I), wherein R? is hydroxy
and R}, R%, R*, and W are defined as in Claim 1, or a salt or stereoisomer thereof, the
process comprising: '

(a) reacting a compound of formula (II):

R3
LI
@

Rl R N NH
1 = s
Lo
with a compound of formula (III):
H-W
am .
(b) reacting a compound of formula (IV) :
O
L0 OH
R'—— N
= Nl
B2
av)

with a compound of formula (V): ,
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R} R?
N X W
H,N
v
(c) reacting a compound of formula (VI):
o %(NH
R T N "
N
SN
or a salt thereof, with a compound of formula (III):
H-W
(1D
and a compound of formula (VII):
R R?
L XL
(VI

wherein L is a leaving group;
or

(d) reacting a compound of formula (VI) with a compound of formula (VIII):

W

O R
(vim

to provide a compound of formula (I), or a salt or stereoisomer thereof.

20. A process for preparing a compound of formula (I), wherein R, R% R3 RY,
R’ RS R7,R% R% R', R, RP, R, R"®, @, n, W and X are as defined in Claim 1;
provided that when a is 0, R’ is hydrogen or C;.salkyl, wherein Cy_salkyl is optionally
substituted with hydroxy, C;.salkoxy, or cyano, or R and R’ taken together form
-OCH,CHj,-; or a salt or stereoisomer thereof, the process comprising:

reacting a compound of formula (IX):

98
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R3 R4 $19
9 /ZQ\(—N\)Q
NH
NH
X
R T N
Z N
R2 IX)

wherein R is RS, R® or R'%;
with a compound of formula (X):
L—w"
X)
5 wherein:
L is a leaving group; and
(a) when RY isR®, W is selected from -C(O)R?, -S(0),R"’, -C(O)OR™,
-C(O)NRPR™, and -S(0),NRR™;
(b) when R" is RS, W” is —(CH,),-N(R*)(CR®R),-X; and
10 (¢) when a is 0, R isR’, W”is -(CR°R"),-X, and R’ is hydrogen or
C.salkyl, wherein C.4alkyl is optionally substituted with hydroxy, C;.salkoxy, or cyano,
or R? and R’ taken together form -OCH,;CH,-;

to provide a compound of formula ().
15 21.  The product prepared by the process of any one of Claims 18, 19 and 20.

22. A method of studying a biological system or sample comprising a 5-HT4
receptor, the method comprising:
(a) contacting the biological system or sample with a compound of any one of
20 Claims 1 to 9; and

(b)  determining the effects caused by the compound on the biological system
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