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| NDAZOLE- CARBOXAM DE COVPOUNDS AS 5- HT4 RECEPTOR
WOGOshEB® 10 BACKGROUND OF THE | NVENTI ON 15 PCEUS200$/005070

the I nvention The invention is directed to

I ndazol e- car boxam de conpounds which are useful as

5-HT4 receptor agonists. The invention is al so

directed to pharnaceutical conpositions conprising

such compounds, nethods of using such conmpounds for

treating nedical conditions nediated by 5-HT4

receptor activity, and processes and internedi ates

useful 20 for preparing such conpounds. State of the

Art Serotonin (5-hydroxytryptamne, 5-HT) is a
INDAZIOILE-CTERBODSAMIDE COMPOUNDS ASi SHIL,REEEPTOR AGONISTS

t hr oughout the body, both in the central nervous

system and in peripheral 25 systens. At |east seven

subt ypes 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 cal functions. There has been, therefore,

substantial interest in devel oping therapeutic agents

that target specific 5-HT receptor subtypes. In

particul ar, characterization of 5-HT4 receptors and

identification of 30 pharmaceutical agents that

interact w th t hBAGIGGRIOIENDIOE THIE N VENEIQNI f i cant
Fieldesferd Invasiidnvi ty. (See, for exanple, the review by

Langl o s and Fi schneister, J. Med. Czem 2003, 46,

31 9T iavyntpnpig direciesttotindazalioriraxamidecompaugds whichagguseful as

eat ment of. disprders. of. [ t s
s-Hf, 8RBT padtr T4 PEERiSs ol Y65 Bty ftar'cBfipositions
conhiprisitddicR cORPSInds SEEbAIBE sidBSuch Chrpaingls Cartedatipg iriedival

flunctional dyspepsia, delayed gastric enptying, 35
congitioms @@Wt’d@e&rﬁm a¢dentor aFtsdtys and pprgsses anddnicapedigss useful
P %%%tao gggtive ilsus, intestinal 1 WO 2005/080389
or Ffé /88B87Y ™ pseudo- obstructi on, and

drug-induced del ayed transit. In addition, it has been

suggested that some 5-HT4 receptor agoni st conpounds

Statesnf theeArised in the treatment of central nervous

system di sqrders i ncludin iti ' .

B e S Y
diseﬂmfeqﬁwoa?h&ﬁ IR0 BBE irf the@bhted) nefvobesBidneaidia geriphctal

utility of pharmaceutical agents nodul ati ng 5-HT4
systestse phtdeast sgyei vilitypes foé werstonmyrecenienshaye besardantified and the

. .conpounds are i lini,cal use a I .
it aeorpmy et T ateRonb STOEM o P RIeNaE R,
phyfols@éd1 thdcYiof. SPUAEh S5 W¥en] therefore, substantial interest in developing
therapeutic agents that target specific 5-HT receptor subtypes.

In particular, characterization of 5-HT, receptors and identification of
pharmaceutical agents that interact with them has been the focus of significant recent
activity. (See, for example, the review by Langlois and Fischmeister, J. Med. Chem.
2003, 46, 319-344.) 5-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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gastrointestinal tract was withdrawn fromthe market,
reportedly due to cardiac side effects. Late stage

w@bkdiosiogsB tri al s of anot her agent, prucal opri deCT/HS2085/005070
been suspended. 10 Accordingly, there is a need for

W b= . ac . i
pec Lottt SEROTE PREAM Flre hePoll LD By boon yecsts
thata@aid 5 HTY YedePHs agénistadbiiduad ey bp usdiinttheseatinemrod\¢éentral
selectivity, potency, pharmacokinetic properties,
nervgig/systerndisardesn inpfuding eegaviiveldsadrmpirehayioraf dgsorders, mood
. | [ i | de el conpounds t hat
d1s06§'§1§g%13d%§|§%ﬁ%s P g}é(g%{ocl);&?gg%ﬁ%{ﬂg?c ﬁggt?%\?i ty. rTRm)ng ot her
5 pr opegpite@Bc broad Ay pdhrhdteutidhY epéritomoliaMend 81T, frectpebr
to be otent and sel ective 5-HT4 receptor agonists.
activHy.ofgdi 5[F~)H3m recepipp 8gems comperads #o dhelinpal usediaressaly One agent,
. foun 0 Me]l I CQk| |, G: erdd es
s PR RIBES e GHLA0 I SOBGUR ORI Bplanarie
gast@bidkesa il tficsWadivithtrawhACRsh dhé@htket, rBgortedyediie to Bardiac side

provides a conmpound of formula (I): O, N'~~ WNH R1
effects\ Igge stpge qlinjcahfrislephanotlzes agant; Rrupslapiddie havefges suspended.

hydr oxy ... | kyl 1 4 : i S I .
10 oY RS RN e el S ey i S R it e
desi®bd EFEdIRIvah Mhilinal 21 AR FRRES FIERE8Y 2 FXaTd Ma7 BOSEL0BAdHE)L other
-N X (I'l') wherein X is: NC%O)Ra, wherein Ra is )
proj@utiss lirproved seleetivityy Betened ahgimacakiaeiss propgrtiss, appr durgtion of
ii s optionally substituted with -OH or Cl. 3al koxy;
g’(lO)Zi or NS(O) 2Rb, wherein Rb is nethyl, optionally
substituted with -OH,

act

15 SUMMARY OF THE INVENTION
The invention provides novel compounds that possess 5-HT4 receptor agonist
activity. Among other properties, compounds of the invention have been found to be
potent and selective 5-HT4 receptor agonists. In addition, compounds of the invention
have been found to exhibit favorable pharmacokinetic properties which are predictive of
20 good bioavailability upon oral administration.

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

@

wherein:
25 R! is hydrogen, halo, hydroxy, C;.4alkyl, or C;.4alkoxy;
R? is Cs.4alkyl, or Cs.ecycloalkyl; and
W is selected from:

(i) a group of formula (II):
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Cl. 3al koxy, C5_6cycl oal kyl, or -S(0O 2-Cl1_3al kyl; (ii)
a group of formula (IlIl): ) n -~-N- Y ~RY) P 10 (i)

wWob@se80389 R5' is -COH or Cl. 3al koxy; pisOorl; BEI/mS1085/005070

or 2; and Y is: N(R C(ORd, wherein Re is hydrogen or

Cl.3alkyl and Rd is Cl. 3al optionally substituted
with -OH or Cl_3al koxy, B’tN )Re) S(O 2R, wherein Re
is hydrogen and RRis Cl.3 , 20 opti onaIIy

substituted with -OH, CIl. 3alg C5_6cycl oal kyl , or
-S(O) 2-C1-3al kyl; and (iii) ﬁgroup of formula (IV)

) Mwhdikid XRis: g 25 (I'V) wherein: i's hydr ogen

Cl _3al kyl, or C2.3al kyl substltuted with -OH o

C173al kNGO Moemink” & Caplis o tsiralzydrpusivheihersia Cra alkyl

t288§?’5%%@§ Sﬂﬁgfﬂﬂéﬂdﬁg}n 8@%3‘%? 133 ﬁ%gf", N?:?dO) Rg V\f/\)her ein

RO is C]S_('Q’)@Jﬂ| optlonally substituted with -CH or
Cl1_3al kox S(O 3 NS(O 2Rh, wherein Rhis
met hyl , 3$6Q) |w1yer@u&tls methsd, attionallobstituted with ~OH,

Cy.salkoxy, Cs_ecycloalkyl, or —S(0),-C;.salkyl;

(ii) a group of formula (1II):
e
-:—N\/ Y
Ry) p
(1)
wherein:

R’ is —OH or C,;;alkoxy;
pisOorl;
nis1lor2; and
Y is:
N(R)C(O)R®, wherein R® is hydrogen or Cjsalkyl and R% is
Cisalkyl optionally substituted with ~OH or C;_salkoxy, or
NR®)S(0):R, wherein R® is hydrogen and R’ is C;_alkyl,
optionally substituted with —OH, Cj.zalkoxy, Cs.¢cycloalkyl, or
-S(0);-C1-3alkyl;
and

(ii1) a group of formula (IV):

av)
wherein:
R? is hydrogen, Cy.salkyl, or Cy.3alkyl substituted with —OH or Ci.salkoxy;
mis 1 or2;
g is 1 or 2, provided that the sum of m and g is not equal to 4; and

3



10

15

20

25

30

C _3al koxy, C5_6cycloal kyl, or -S(0O 2-Cl_3al kyl; or a

phar maceutical |l y-acceptabl e salt or solvate or
wae@segizgonmer thereof. The invention al so proRCTES2085/005070

pharmaceuti cal conposition conprising a conpound of

the i nveEt.i_on and a pharmaceuti cal |l y-acceptabl e

carrier.”10 The invention al so provi des a net hod of

treating a di NEROIRY et RE D0, asis0cimiondlly wbstitufedWith ~OH

receptor activity, e.g. a disorder of reduced notility

of the gestrwilee&stinal tract, the method conprising

adm ni stering {J ,tct]re mamal , a therapeutically

ef fective an% >’0of a compound of the invention.

Further, the NSyeRRFORh&EDR e snaAhylpsfidaaly sibstatédgita-OH,
di sease or condition 15 associated with 5-HT4

r ecept or Cagalkaxvi ¢s-sqycloaietnpa-S(@helCraallybd conpri si ng
adm ni stering.to.,the I [ cal

o ruA PR AR PR o o PR SRt oot

t heThd 9Bt blsol PR viEREBPUAGSacefitiddl BompPy&ibh edmpiadingh SO
be used as research tools, i.e. to study biol ogical

compesiné af theringentiohemd agharmacesticalhrargentalle gatioy t y of

ot her chem cal, conpounds. . 2 ccor di_ngl in ther . .

of  THe NGRS s BIRFS Snen i o RERR sl Rbrgeined
witR5-1'BJ lRBefoaiRay sl of dif@dstdRedilded nddtilBy of the gastrointestinal

pharmaceutical | y acceptable salt or solvate or

tract,ithe wethnsrmomprising astpfinistesing tp dhampmmal,soherapeutivalln gifegiive

a igl ogi cal Cfgétéem or .slflm'pl e or for discovering new
AMGIPA? FECERY L “adBATSTE" t he met hod conprising

CoNt@fHel Nbe rvRhab® Pidvades SME4tE6A OF treAMBT @sdibd br @ndition

compound of the invention and determning the effects

asseciafséwithns-He reBpion apldvibtinermeamemabithe mgthod| cogpsismg or

sanple. In separate and disti.nc spects, .the .
S RBHEEdR DY B (eer Y eI ETeHRGekSins bF € pgmacentical
conmpYsRIoARSIRS Bvefl@sitr i bed herein, which are useful for

preparing conpounds of the invention. The invention

al sGheeampaeds af theripventignshn else bemsedhad tgpeazeh i@elsct¢- e gtudy
. herejn for 30 use in.nmedi.cal therapy, .a || as the
bio§gieE sl ah RSP SRSV HOB RS Sy E ALt R R figunds.
Ac&rdiglyofdaotidr O it ndiksH £pERAhE Rivehti @fploR e a M FIRRBEY using a
or condition associated Wwth 5-HT4 receptor activity,
conepaynd af dorsoral€), arfa pheduacsdtieallyi dcceptakde salher solvate or stereoisomer

astrointestinal. tract, in.a mmmal. 4 WO 2005/ 080389 .
theflo AR5 D00r SBETAR £ BRI Pyt Tor dscovering
nevy BYENTEE) i JiNgohldve Bid ABhB 8¥inBASinB @¥Stacting a biolo Tgical system or

I ndazol e-car boxam de 5-HT4 receptor agonists o

sanfpde witha qolpound off Her inwersioni and Idetermodep thelsifscis shused by the
corg T AURSEH SAB 0 o 5, Lol owi e

I ePHARE AL dniSi S1RFBREts Ohe invention also provides synthetic processes
and intermediates described herein, which are useful for preparing compounds of the
invention.

The invention also provides a compound of the invention as described herein for
use in medical therapy, as well as the use of a compound of the invention in the
manufacture of a formulation or medicament for treating a disease or condition associated
with 5-HT, receptor activity, e.g. a disorder of reduced motility of the gastrointestinal

tract, in a mammal.
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various aspects of this invention. These

representative values are intended to further define
WGeomh/0sspect s and are not i ntended to excl ude PCTES2005/005070

values or limt the scope of the invention. In a

specific aspect of the invention, Rl is hydrogen,

hal o, Cl1 _4al kyl, or Cl_4al koxy. 10 In other specific

aspects, Rl DETAENDESCRIFTION OHT#H KNWENFION. i s

hydrogen or halo; or RL is fluoro. et another

s pekhiefinyentiop gravideRingvel mdazcg@@ﬁrbomnaies%gém f6ceDigs pgauists of

fonggsls é@’t %ﬁ%ﬂ %éc%&%l%eegﬁ‘% L QahKH ohlarl].e %&Q@Jmﬁff&g hfetdof. The

pr esen ative

follbwitlgsdbstitddntyendrvalids, aré &Qﬂ{déﬂ)td) prd’wdwﬁeﬁesel’it@@vdmdaﬁples of
and tent-butyl. In another specific aspect,

vanpgwpegy pf thisinyenti g ot trse repsesspiative 3@119@% gre Pezten%ed to further
ot Sheitbis fa F ELPRANED 10 L RIREE! {d) o IRRAH] b chcdr the

or mu erern a e varia
mv@}@ﬂ‘ohned as in formula (11). 20 In anot her specific
aspect, Wis a group of forrru1 (IL1), wherein Ra is

C1 Isa spwlﬂaﬁwectmf the ipgepkgn, R Ilﬁllaﬁ@gﬁlérhaé(pébmﬁlﬂ%l or Cy_salkoxy.

NC(D%) H}f’r 5 czf}ceelalls pRDISc}{é’?;O:EéJa %aé& Ilo)ﬁ‘ Gy WQ%EIF PF‘ Il% l’f‘ydrcr)gen or

hal@toﬁigﬁ ispesibf i ¢ aspects, Wis a group of fornula (I1),
wherein X is NC(O) Ra, wherein Ra is Cl.3alkyl,
spehillwt @mtheysmtﬂwaspeébﬂ?ylls hﬂgogfmpr opyl or isopropyl,

trah dr of R-. -3-yl; Ra
%f S@S‘fl yIaSpeC ﬁ 3é?’11%[1h r]jg%lu;:\ Bect Y W |o; a
g r %Fﬁn@tfhef §ebific %sléédt) R* i&f@uﬁlkl?l mbﬁese?ﬁtﬁ)k%omllﬁdlude

forms Whaving the val ue 4-acetyl -pi perazin-1-yl.
—pmwhnﬁ@prwbmm‘tsd sepewtyl, and fest-butyk oup of fornul a (| |)

or GHgnEes SRR AT R RRSHEPRIX [ s NS(O 2Rb, | 30 -
I's ,
V\heﬁl%ﬂaﬂ%%dr spededd aqﬁcaaz isreytRbiA ar é}idlape:gm. anot her

specific aspect, Wis a group of fornmula f)
whelngi srpeuﬁp gsmse‘ﬁj rbgrovp ef Ermuib() sviemsnabtdf drayaripbles are

d t‘%g%’su t th C5_6cycl oal kyl or with
i Representative Rb values within this

as pRGhotheh ebh@i@ aB ety W is-a(drieyy 61 RR@A1aY(IT), wherein R* is Cyalkyl and
- aoeycl ohgedxyl ?%—QYWO—%Qand D orpereip Ry s Craally

R 12@%]/13080389 PCT/ U82005/ 005070 In yet another speci fic

p]% ap, V¥é Y sps n,@; \ﬂ];ag%gv}lj}clh&f foﬁ@llbav&ﬁ wilereln X s NC(O)R?
wh&eﬂiﬁiahﬁﬂéﬁﬂé'clfag Y forhide p@)z 1R oltie¥ kpecifid a@a@ttshwlsarge@lﬁ ofc

aspect, Wis a group of formula (II11) wherein
formala, (II} rwlwmm Keis NEPEIR'j whersineRtis CivsrEsyh ngﬂrpﬁlldﬁnethyl ethyl,
n-plfro%y or 1so opyl) omg‘a%ygrogyran- -}Sl: %ee%ra%yé%furan— 3-yl; or R*is Cjalkyl.

In yet another specific aspect, W is a group of formula (II), wherein X is
NC(O)CHj3, which forms W having the value 4-acetyl-piperazin-1-yl.

In another specific aspect, W is a group of formula (II), wherein X is S(O)..

In another specific aspect, W is a group of formula (IT), wherein X is NS(O)ZRb,
wherein R? is defined as in formula (II). In another specific aspect, W is a group of
formula (IT), wherein X is NS(O);R", wherein R® is CH; optionally substituted with
Cs.scycloalkyl or with ~S(0)2-Cj.salkyl. Representative R® values within this aspect

include methyl, -CHycyclopentyl, -CHacyclohexyl, -CH,SO,CHs, and -CH3SO,CoHs.
5
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5 for exanple Ry is -OCH3, -0OC2H5, or -OC3H7. In other
specific aspects Wis a group of forrmula (I111) wherein
W@200s/080380r wherein p is 1. In other specifi cPEEPsIIOS005070
Wis a group of fornula (I'l1l) whereinnis 1, i.e. W

'S r

unen ek AR @Gelisic JHRT WL EERIIR YD Ehign h g
NS(D)p€Hj, dvtrigh forrsdW Haningrthe haoe dpecthbnculsipdgtiperyifind -

group of fornmula (111) wherein Y. is N(Rc O Rd

oAb e icasos eV S0 SLEarRURULAY er@m R)is L

ot t I

ey anBREE b PR s AT o BI R O RREEH® i Cyidlkory
for edemnsle RY Re-O6H ; GDGAI kgt -OQH,l n anot her specific

aspect, Wis_ a group of formula (I11) wherein Y is

N( R& %ﬁ%)%:l IGAEeEtSN Raaugymofsfamw (HBth%?ﬁ%}PWS 0, or wherein p

igSubstituted with -OH or Cl_3al koxy. Representative

val ues of Rd within this aspect include nethyl, ethyl,

Clﬂ(aﬂaerapﬁblﬁ@hié@cbs@vﬁs algl’o@mﬁfbﬁnulamﬂlf)lvffhatelﬁ%peﬁ i.e. W is an
group of formula (111) wherein

O CH3.
opt@e}alﬂshs%@tumyﬁmhdwé ém& & \ﬁ%ixél@tn lsw s Wi i§ ﬁa@sﬂ@ﬂaﬂy
Subgt@[[l{gﬂpﬁ)eg 414 r]t erein Y is NHC(OCH3. In another

speci fi'c as Wis a group of formula (111) wherein

Y i® anb&laes}ﬁéiﬂéﬁbewmw BiargrBap anfbrivila(E) waéiehed i aNRHC(O)R?
formyla (I, In angther specific aspect, Wis a

whegpigl a@fi(& SFeP asiy e (D). I ot Rl(%l?é?@f@fms W is a group

o 3R Tl S R LS i i st

Cftpt.esentative values of RRwithin this aspect
i ncl ude net hy | opent yl

|, = cl oh
@FBSP%&‘WSPWQ@G@@%HP pﬁfoawglar@) ‘gfbgrgm ¥ ds NR)C(O)R’

Wh%?l?qudtls c@?ﬁg\glﬁgﬁ%@ﬁwﬁ% Ff;ﬁ:téﬁq \gvilt \Aﬁg}gf)ﬁég&%}gﬁ I@ég?ésgﬁtﬁtwe
valdes of R yethiahed Agyecsipelidé nwtias pabyl, -39, K ROHIIN OFf)CH;.
formula (1) are conpounds wherein Wis a group of
f ormanather snepifighaspestnly isjasgroup af fogmyla GHywWhererm Y is

)Rd In anot her specific aspect, Wis a group
NC%B@ m.?ra(l\/) wherein RZ is hydrogen. 6 WO

2 0015/3@8Qﬁa8&r Bed¢ 1S3 ¥t G039 Groubrofdneiile (IIB peRkdin ¥ is
8ect Wis a group of forrmula (1V), wherein RZ is
NHE{O¥aky| , for exanple methyl, ethyl, and the like. In

h clfdc e W i
er PG P20 1 o S BB A S, o,
N(R%S(U))z@fyﬁﬁkéiﬂw anfl ®&F areed@'ﬂiﬁﬂ @s BZfdrﬁluIay((ﬂHp Welhbﬂﬂer specific
met hoxyet hyl, and the like. In another lg .

aspeeipWeis 2 gwqpsofaformula () wherein Y is N(R®)S(O)2 herem R'is C;3alkyl
optionally substituted with Cs.¢cycloalkyl or with -S(O),;-Cialkyl. Representative values
of Rf within this aspect include methyl, -CH,cyclopentyl, -CHzcyclohexyl, -CH;SO,CHs,
and -CHgSOzCsz.

In another specific aspect, compounds of formula (I) are compounds wherein W is
a group of formula (IIT) wherein p is 0 and # is 1. In yet another specific aspect,
compounds of formula (T) are compounds wherein W is a group of formula (IIl) wherein p
is 0,nis 1, and Y is N(R®)C(O)R".

In another specific aspect, W is a group of formula (IV), wherein R is hydrogen.
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5 group of fornmula (1V), wherein RZis nmethyl. In a
specific aspect, Wis a group of formula (1V) wherein
wOoraos/080384 n anot her specific aspect, Wis a grecpusioos/ 005070

formula (1V) wherein mis 2. In a specific aspect, W
'S 0
e R

for egangpl@meflyl, Iel:h}a, mdehd like Bspetier spddifc aspgetp W isof group of
formyp o a7 P Bith SO LB o aaiwetfgr,
ol R ST M 1,8, i
groupObf fonmulRFIV )s wharihRf is rhathyl speci fi c aspect, Wis a
sggglafsggmggrﬁg’u@!?ta%ﬁ\%g‘ I S f]é]%}‘aegel{‘%’?/)sllxr;/lw:r ei n
(1 Dk g ?ﬁ?#"?ésa GEGRE @) Rers 7 2

f orImaI spedifiy/pspent) &V & anngupeof rﬂﬁ(nﬁ)lﬂ BV)Whetraing iR, i s

meth | optionally substituted h C5 6C oal ky]
as?@ylzspe&l?‘séﬁwr w Réar%%%? ripalafhy ﬁ@gersm R 2

" B e BN (BRI PE R v

REis defimed o5 1ﬁ£¢mmﬂa (I¥0. Wotheas@bﬁ‘immspécté (074 mu h grduh)\é)f formula (IV)
wherein Z is (O 2¢H3. not her pec asp
whesgimdols AHs(QOR® Pdesetn R eﬁFIa% %‘a‘mi‘d et A QL of REis

metg{éoup of formula (IV) vvhereln mis 1 and gis 1. In

t anot her specific aspect, conpounds of formula (1)
ar dnaeppafio dseet) & & agrdiipof domnda PIVOfwhepeimd @ S(O))
wherein mis 1, [ and RZ is _nethyl. 25 In on

1,
aspaéspesifie amwe.’i? ii%qswgreﬂla\ﬂfé@%maa éWr}dé‘lﬁﬁ%ln&”SfW%Pa wherein

R B SR ) Pl b 8 LB EBya o)
whdrélnm@fN‘S{O)ﬁé‘pﬂ&tremtRl%s nmlle}ﬂtopﬁananrycsubdﬁated v@dﬂﬁgwydloalkyl or
of formula S wher ei n: hydrogen or hal o

witle (@t beyallgy ISWWIBQIW‘F@S 05&1 mdpdenpdiyh eCETQQY@lPPentyl

-C%}E&l@ - %@%?E%Wéﬁﬁ-ﬂ)( #’?&%ﬁg?lgéofhﬁl% specific aspect,

W if argatpaof{foiniyla (VO itierdin iBisNS(ORGHY., and Y is
NCH3C( Ogh@ ; .and 7 WD 2005/ 080389 PCI/ US2005/ 005070 . .
(i ilnpnathgy Sepifigrspest. sorpoupds ofyfesmgla{Drgre campainds wheggin W is

el Shbh o 8RR LS 1T T Tt LR
confouhdy dflfbanlh XT) whedodipoulllls mherein W is a group of formula (IV) wherein
mis 1, ¢ is 1, and R* is methyl.
In one aspect, the invention provides a compound of formula (I) wherein R'is
hydrogen or halo; R? is isopropyl or C4.scycloalkyl; and W is defined as in formula (I).
In another aspect, the invention provides a compound of formula (I) wherein:
R! is hydrogen or halo;
R? is Cs.4alkyl or C4scycloalkyl; and
W is selected from:
(1) a group of formyla (II) wherein X is NC(O)CHzs, S(O),, or NS(O),CHs;
(ii) a group of formula (IIT) wherein p is 0, nis 1, and Y is NCH;C(O)CHz;

and



hydrogen or halo; R2 is C3_4al kyl or C4.5cycl oal kyl ;

and Wis a group of forrmula (I1) 5 wherein X is
WOR{SNEH9 S(O 2; or NS(O 2CH3. | n anot her aspRCTL/PS100&005070

i nvention provides a conpound of forrmula (I) which is

a conp d of f | : . Q6 ; .
12 R () e G R R0) pibeik Rrp B g N ppda 2
geNeC{G)CEBPS@)5, I8 NWO)£%B0pl ary val ues descri bed

above. 1 n yet another aspect, the invention provides a

gr duopnetherasnemshelinvertianarmyides aopmpougyl Rf fawmply () pherein R is

N 15 R12 £ i
hyaest r PR oo oo RGLE G Pt DLV i £ P 88 e Ryetim
5 whéreiﬁm&N@((bjstﬁs(éﬂz;orNsm);c/:Hg\J O 8 WD 2005/ 080389

PCT/ US2005/ 005070, ) )
In another aspect, the invention provides a compound of formula (I) which is a

T ane

NH

compound of formula (V):

M

10  wherein;

R!, R?, and X take any of the generic, specific, or exemplary values described

above.
In yet another aspect, the invention provides a group of compounds of formula
(VD:
w
(B~
R' N
\,N H
iy
15 R?
(VD
wherein R!, R?, and W take the values shown in Table L.
Table 1
Example R R? W
No.
1 H i-Pr . o)
N WL
2 H | iPr N9
--N N
_/ 0o




S Hi-Pr -NSA\O4 Hi-Pr /-\ 0O -NNS O5Hi-Pr So
-NN6 Hi-Pr O- ~-O0O0 -'"-NN'S\is 0 7Hi-Pr N -N
w@2008/080389 Pr HN -NO 9 Hi-Pr H)N -N O 1PCFHUB20P$/005070
HO NO 11 Hi-Pr fDNCOH -NO 12 Hi-Pr OHH NN
O 13 Hi+=Pr—HNN—FO
i ipr NIVARYS
RN
4 H i-Pr /N 9
A4 o
5 H i-Pr O\\ //O
_.I__ N/S
n_/
6 H | iPr o P Q
/™\ _S _
SN ONTONR
\__/ o)
7 H | i-Pr . /
—— O/N?]/
' o)
8 H i-Pr N 0/“7]/
0
9 H i-Pr e 0‘“7]/
' 0
10 H | iPr N O‘HW/
o)
11 H i-Pr , O/HW/QH
O
12 H | i-Pr OH
. H
1 Q‘NW/
| 0
13 H i-Pr l O‘H
I NwZ)
: P~
0
14 H i-Pr O’H S/O
_:_ N\ /7
—N S
0
15 H i-Pr , O\ 0o
- NJ\
l
16 H i-Pr ' e}
H




O 14 Hi-Pr

H ~0Jj _
H 9 WD 2005/ 080389 PCT/ US2005/ 005070 17 H i - Pr

0 15 Hi-Pr

N 16 Hi-Pr

i-Nr~ N
O 1

woR005/08B8 H i-Pr 0O -~-N,N S11 H O 19 H i-PPCFESN05/005070
., Nii o] 20H|-PrpO ND//N-llll O0 21 H
i-Pr -N—2Z A T=Pr—=——N_23 7 T-Pr—N I‘II-I-’I O—N
anN- g 17 i-Pr | o
_E_ S
O
18 H i-Pr O o
1 11
—:_" '//N/ﬁ\
H
19 H i-Pr o)
! I
_:_ i/u/(lss\/
20 H i-Pr : O 9 (ls?
':'—N ’,/Nlﬁvll
H O
21 H i-Pr /C\
1 N
-I—N \\(
] | O
22 H i-Pr C
R N\Y(
] | O
23 H i-Pr /C\
1 N
-1 ~
1 I O
AN ST
1 I O
25 H | i-Pr C\ o
SENSANG
i I O
26 H i-Pr -0
: DS
'I_N
b
27 H i-Pr .0
WY
_:_._I\IH
OH
28 H | i-Pr ' /O
! N
-—N
A
29 H i-Pr , |
_i_N
Cre
0

10




O 25 Hi-Pr O CNO 26 Hi-Pr ,p NSO27 Hi-Pr p
-NO OH 28 Hi-Pr NON1O29 Hi-Pr 1 -NO 10 WO
wWQBS5HB8B89 PCT/ US2005/ 005070 30 Hi-Pr NO ErT/842005/005070
i-Pr /-~ O 32 Hn-Pr 33 HN-Bu/ O 34 Hcyclo butyl

-_ N N335 HTyT nmtyl NN—36 HT-Fr — N 37 H

TP NL ANU 3p B il- 1£ro /OO
_E_T N\#/

0]

31 F i-Pr /N9
32 H n-Pr /N9
—-N N~<

33 H | »#-Bu Y N %
34 H | ¢yclo- N %
butyl =N N—4

35 H | cyclo- . /NP
pentyl N NL

N/

36 H i-Pr /
i N\]]/

I O

37 H | iPr , /
_:__ O‘\\NW/

' o

38 H | iPr /C o
4N R

) l O

39 H -P P
i-Pr . \‘CS\/O

‘i—'Tl\ \O

40 H -P -
" A

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

Example 1:
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INNS O 39 Hi-Pr C~ON-. SQ 40 Hi-Pr ,,0 NS5O
The chem cal nam ng conventions used herein are

WO bdoamsassd ed for the conpound of Exanple 1. Ceh/NEN0Y 005070
H 11 WO 2005/ 080389 PCT/ US2005/ 005070 which is

wh?sﬁii R B R AR AR R -6 o
gfyfmékazm PSRy 3 =8laziblostiopd.2 1 focka Al aitdeOhebording @Sthe 3-
A

am de, accor to the AutoNom software, provided
OmﬂWﬁT@rPﬂi@ﬁld%b%Iehﬁom’mﬂ Systeans GurhH (Frankfurt,

e Phe SRR B s Tk it to B oaPERn gt i bons

assbii@ediveiGhé BichdliRGirp) t@fﬂ thhttdre aéfcteds bR ad® dspbd tedges.
and dashed wedges. he conpound is alternatively

Th@j@moemda%alma(twebfrﬁ@nyteeaf =[(3rcodat §[2-6#pestalpipetazin-1-

D E R R L bbb SELA ikl frearbppamide. Tn

all 8f the @bmpHehds Aepioteadhs TABT ebSk, tid ilddi e barBbRMGide i$Whdo to the

i ndazol e carboxanide is endo to the azabi cycl ooct yl
azaficgelpoctyleereen-t i cul ar nention may be made of the

101 B e ARG b madesof the filleyyinig cqmpgunds:

{ ( 113-13%& -1 Brihdazofe %%Mkﬁid%@ﬁ(ﬁ?(‘lﬁ"jle SR) -8- [2 (4 acetylpiperazin-1-
yl ) et hyl J-8-azabi cycl o éSZl]oc y}
yl)dhylbﬁﬁzdpwdQ[MHd%tz%y aBidsar boxyl i ¢ aci d

{ i RIPBIRSLH-dgred PRI [P AR FB)$13-(L 1-dioxo- A%

tmdrﬂ&rgh&ﬂh}yl)@fﬁ;rgﬁg aihglcl}l clof3.2.1]act-3-y1} amide;

opr opyl i ndazo car boxylic acld
{ ( 1B5i®Rydpi)- lH-lbﬁaz(olb—maﬂbamﬁmﬂcﬁbe@S 3R,5R)-8-[2-(4-methanesulfonyl-

th b l0,[3.2.1 t-3-yl
plp lgfrelaf’l q‘h:};li'éigze 014[9-8% ﬂégtz ; %@?‘% ir boxyl ? cogm d &
{(1’1543%?0}5% FFT L&az%ﬁe ﬁ-%%w 1 REOY(S, 3R, 5R)-8- 2G (ace]tyl-methyl—

am no I n-1- ehy]8azabcyc|o[
amnmbpy&oyﬂl}n h-Bﬂ)dhyl] 81azxabmwlo[d)a 11bkt-3yd pmoide; 3- car boxyl i c

et FFORTHPHBY g PHRIcOR DOty [ e 2 S 7 R s asenf-
meﬂlgr agﬁ?y)?%ﬁ‘g%ﬁg '_1{) %étlﬁg]o ?%ﬂ %}JCFSE{ q?%@i-?—'y?}'aﬁﬁﬁgoxyl ic
1-isopropyl-1H-indazole-3-carboxylic acid {(1S,3R,5R)-8-[2-((S)-3-(acetyl-
methylamino)pyrrolidin-1-yl)-ethyl]-8-azabicyclo[3.2.1 Joct-3-yl }amide;
1-isopropyl-1H-indazole-3-carboxylic acid {(1S,3R,5R)-8-[2-[(1-acetyl-pyrrolidin-
3-y)-methylamino]ethyl]-8-azabicyclo[3.2.1]oct-3-y1} amide;
1-isopropyl-1H-indazole-3-carboxylic acid {(1.S,3R,5R)-8-[2-[((R)-1-acetyl-
pyrrolidin-3-yl)methylamino]ethyl]-8-azabicyclo[3.2.1 Joct-3-yl} amide;
1-isopropyl-1H-indazole-3-carboxylic acid {(1S,3R,5R)-8-[2-[((S)-1-acetyl-
pyrrolidin-3-yl)methylamino]ethyl]-8-aza-bicyclo[3.2.1 Joct-3-yl} amide;
1-isopropyl-1H-indazole-3-carboxylic acid ((15,3R,5R)-8-{2-[(1-methanesulfonyl-
pyrrolidin-3-yl)methylamino]lethyl}-8-azabicyclo[3.2.1 Joct-3-yl)amide;
1-isopropyl-1H-indazole-3-carboxylic acid ((15,3R,5R)-8-{2-[((R)-1-
methanesulfonylpyrrolidin-3-yl)methylamino]ethyl} -8-azabicyclo[3.2.1]oct-3-yl)amide;
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met hyl ai ni no) pyrrolidin-

1-yl)-ethyl]-8-azabicyclo[3.2.1 Joct-3-yl} am de;
wda200808038pyl - 1H i ndazol e- 3- car boxylic acid PCT/US2005/005070

{(1S,3R 5R)-8-[2-[ (1-acetyl -pyrrolidin

]"’OZH%B%%?V-% A aobie itbban wBRARL YR IR 221 1-

met%‘?ﬂiégﬁg%@glgﬂﬂﬁﬂ'ﬂ@@%%t@ﬁmﬁa]eﬁgﬂyBla@abﬁzbfdo[3 2.1]oct-3-yl)amide;
ace
Py *’mepﬁz QHS‘PW@{%%%?W aétdh’giﬂ? 3RS R %364 li-gioxo-

tetr: E)% %Wp%fﬁ_% ﬂﬁg%tg}a/lgmgmgeth%% Qﬁzial%lcggllog?) .2.1]oct-3-yl}amide;
{ ( 113@5’;0%&11% 1h&azb(e¢§)aarﬁo:aﬁi@taxid (]15 ,3R,5R)-8-[2-((R)-(1,1-dioxo-

pyrrol1din-3-yl)nmethyl am no] et h
tetraﬂ&ldacz-él%ﬂngiﬂien{33yl)_mdth}f1@mmo3et§zylj Saazabileyclo[3 2.1]oct-3-yl} amide; and

((1é0§ (%Q 1#_15{1' Do eP%&’ﬁ@rﬁgﬁ(&wﬁR é.@ 8-[2-((S)-(1,1-dioxo-
tetr%@{)dgc? |_1 é‘d Jf}g?riﬁae%{nl %g?ﬁ&ﬁ&l@ﬂﬂb%t%@%l Lazhbidy e fdh §Ysch-al v amibe;

- | Apjitusfryted ﬁbb\tenﬂmmimaﬁhdsajf theexiyil értticacindy contain a chiral center.
(1S, 3R, 5R)-8-{2-
Acmélﬁéare@lawmy% Wiusieﬁ ERCRIS. Ty s, YT & RieFRg]SomtoRs Fnd

s SRRk et gk A T s when

parfleilsayperegiydmdrts slitdvaz @ mll&eamﬂbmopﬂlbgz thosakkilled in the art, that
((1S,3R 5R)-8-{2-[((S)-
mirog eRQHRLS QF p@%ﬁtsvplfsemmmyéx}m?%t PyihasPRBPEtinys of the invention
unlisg o@ée?x?%s@ﬁ?ch%é Ré’az oe%d tH%ttC artﬂ)ﬁ[t&)of ?}%@ cgcgn%psnmn as a whole is not
elinhipatdd Bﬁtl&ﬁbre&nbaﬂf {uth bilgt Bwmerst et r ahydro- 12
6-t hi ophen-3-yl) net hyl am no) et hyl ] - 8-azabi cycl o[ 3.2.1
]Joct-3-yl} amide; 5
DeflnikiggPr opy! - 1Hi ndazol e- 3- car boxyl i c acid
—j{t{—@zR 5R)-8-[2-((R)-(1, 1-di oxo-
t et Waby deseribify thé cappamds-cpinposiebhy dradretods by tHe-ifivatian, the
bi cycl o[ 3. 2. 1] oct - 3-yl} am de; and
following grasplave the follgwing Beaningsy WSS dthergdsqindicated.
{( R { :
R AT et Shidabodit Pt Ehi AR BiThp whigh may be

lineak oﬁbmhélﬁmoﬁ eomﬁﬁlatlblhslﬂiéré@ﬁ &thleds @iiesrwhidted efimepouoh alkef groups
the invention ma){ contain a chiral center. 10 |
typisgbypentagiipm 1 19 purben atems; B@P@a@%atr‘éﬁc@hﬂogfﬁﬁm igglade, by way

RO e R D
1soN&‘1521|;1 tePt-buRl, ipRutyln-Bdxet, @ChepQIer-ottsl, shaomyl, A- ﬂeoyu b.lhd ﬂne like.

under st ood by those skilled in the art, that mn
ano Uk terin ! AP R mens Ao AR iszrA —Beallyle BdAte alkylidefined as

RGBS RSy Y3 BB L W, ey,

prof &R Btok hdake Bkavhol e is not 15 elim nated by the
presence of such other isonmers. Definitions \Wen

desEhg Isrmgeydienledfpwantrmoneymins satimird eathosyslia saglpd'rhlch
may Bg rh@ﬁ/o%%ﬁco% m&lﬂg)( hcoUn?e‘%B }v@g{r& Jﬁ?%jg ‘ﬁ'%‘ C}ICRJa 18)I‘”gf}91ps

er wi'se: Phd
typmallix ycbntalﬁm 3 %0 MDBAYBah £BinsS Rtepfeaérﬁ@hwcgrdmm @roups dnude, by
which nmay be I|inear or branched or combi nations

way pEexapiple, ohtlertery: pereliubd. qrefopaaiyl, ceeloherilxgiclabeniyhsyclooctyl,
ypigal Iy contain from1 to 10 carbon atoms.
epresentative al kyl groups include, by way
The term “halo” means fluoro, chloro, bromo or iodo.
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of exanple, nethyl, ethyl, n-propyl (n-Pr), isopropyl
(i-Pr), n-butyl (n-Bu), sec-butyl, isobutyl,

wo enws/k3syl , n-pentyl, n-hexyl, n-heptyl, n-ocquUSNmymsam
n-nonyl, n-decyl and the like. 25 The tern "al koxy"

MEaRS. %n{imﬁl%y elft{gall CRER ve Ay luﬁ‘y | me%i{%eanean%ﬂ Luf{ﬁﬁlent to effect

define ove. Represen atlve al ' KoxXy grou

trealtfEhtlitiRon ddhiniBieredito @panidlt én neBdldfareatmedthoxy,  propoxy,
but oxy, and the |ike. The term "cycl oal kyl " neans a

rmnﬁ%ﬂeﬁﬁt“tréaém@ﬁtataéESWEW%’[IT@@@&H@MQ? B 1%?3%)3 ét_sorder or

w1 e LB S s

qr boﬁkeﬁérﬁﬂg theRHF¥a68 @itodder Vit redyditsldolsitiofl rffbﬂp&ccumng, ie.,
|nc ude, by way of exanple, cyclopropyl cycl obut yl,
cycl openpipphylegjicitisnapt of epatieskept yl , cycl ooctyl, and

g A a5 LA AOLRS  pcos

term"t h@iu@lﬁg wdgdrésdioh\of e diSdake] @idRBENbr megiflscoadition in a
amount sufficient to effect treatnent when

admi ni stpdtisatit o a patient in need of treatnment. The

Lersmy ¢ ' SAPAROL: (2% 56T RGLel U TRaRS LOGu bR ALTRMWiRL or

a di’ condt

pati ent, asdstie 8 d@vé’lﬁp’fﬁ&ﬁt of Iﬂ@ddl‘s&@b &Il‘sdfdar BrimBdikaMddindition in
incl udes: 5 (a) preventing the di sease, di sor der, or

medi cal &p#ENEoBN from occurri ng, i.e., prophyl actic

fjlrg ggpglleg{atlﬁ% ) sgfen%idgﬂsg?etpg ﬁ%efflse 8{:50 f:ﬁl}ﬁ% Icf]aggc(ic'ﬁdmon ina
causi ng pg@hessi on of the disease, d| sor der, or

nedi cal condition in a patient; 10 (c) suppressing

t heThg twems eharmag@md@lly—a@pptﬁbléus&lﬁf IMEBRLd salbmepare‘é from an acid

or Qip Bl “sreP R BRI R AL s et g uch sals

canfﬂeI RYived kB8 I@ﬁn&ﬁﬂﬁ’&aﬂ%c@é‘ptatﬁl‘@nﬁt 85 oﬂéhﬁ@ 'étéﬁﬁﬁ an®@from
medi cal condition in a patient. The term

pha:nph@ﬁuﬁadbu@qc@mably basssepyriptlly, thnacnﬁmfemiélyaacswtable salts of
s acceptable for

coreift € s PROMT tn i g A Cide 2oeoPt 22 O
S al sats dediRedBomgIhhMRLchifi QMR adIRA e UEids lditeab@and AdY 1emited

i norgani c or organic acids and from
to, mpmbmgxbeosmewlmpc@@uce cammsurfgipc,ccamcwthanesulfomc

o ERES bl AGPESPEL 5y 88Ch o) mefTRLR aaf b i

mefh@hésviEenic! G718 Fgﬁ%‘g?ﬁfﬁth&ﬁ& éﬁl‘maﬂﬁ)@m ﬁfﬂp@otﬁ@'sﬂﬁcyhc succinic,

i ncl ude, but a limte acetic, adlp
sulfwnz‘@rtes@IpHohaenqzsulfemmuuafoma(r}ﬁ‘rYdr@m 2-oaplthoigiacid) cuaphthalene-

1, Se(flsu?P %Ic’cualcfl 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.
Representative solvents include by way of example, water, methanol, ethanol,
isopropanol, acetic acid, and the like. When the solvent is water, the solvate formed is a

hydrate.
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fumaric, gluconic, glutamc, hydrobromc

hydrochloric, lactic, maleic, malic, mandelic,
woredohasmssul f oni c, nmucic, nitric, pantothenic, PCT/US2005/005070

phosphoric, propionic, salicylic, succinic, sulfuric,

targarq - f.oni ' [.Co

30 B By CUORE M98 e SRRty aoseptble o
sollat®oflitevbibanecthaeott iafiferidee td instide TN @etntitmicrs odfmalts solvates

nmeans a conpl ex or aggregate forned by one or nore
andnigraeiseragsgiuch agspsqlyae of a pharmagentisallingccspiablgsalt of a

1.2 ' tical |l y-acceptable salt
s&%ﬁé?@%ﬁ@Qg%@q%w@@%fﬂ%@ﬁ%, 0l ecul es of a solvent. Such

sol Yi¢ ®em &htidoyprorelihg/groap’y sicand 4 fiotebihd gouh sultalsle for

substantially fixed nolar ratio of_ solute _ and sol vent..
preyentingpindesige Zeactienssy Py apiro RIFORE RIPyesFRipl oF arasngrproecting

I .ot ol 1S0 0 cetic '
sl gD T 5 PRI 91 OB e SR o
such@s a&dyl} slkaxychibdhat Loupkdsidl ad @ pbABRAAhonyl (Boc);
PCT/ US2005/ 005070 It wll be appreciated that the
arylnegthexysrrbanyl eups.cagh pebgnzyloxyeasbanyb(@z3 ard or sol vate

f ' f' is inpt d 10| L .
o b BEPES! LSRR b BG4 T it oo,
andSH Cldi 86 -rBcth ok phbey @hetRyl PEIRN BRAHIsucRAd tyimagS el AIT®IS) and tert-

salt of a stereoisonmer of a conpound of formula (1).
butgldipethylsityh(TRRMD: prdthedikeng group” nmeans a protecting
group suitable for preventing undesired reactions at

an am no nitrogen. Representative am no-protecting

Gesr\siHeti€ Pustedubyt are not linmted to, fornyl; acyl
groups, for exanple al kanoyl groups, such as acetyl;

al kKEypewsisiof fhegrvambion cambaprepated fionhieadikyavailpblatarting

ma%g(ﬁ)fég}]lm&%%#%%}}%x%%% &gﬁ’lé’dg rar?(y Br%t:edsulfecsh Aﬁﬁlough a particular
aspOctiof ey Bdehi Rl BionG 8 IR ANed (AR Ghenads belohl, hds ck@IaSn the art
such as benzyl (Bn), trityl (Tr), and

will regogtize that ateashests piHba presemstinyantion can/be preparpd usingdhe gmgthods

trinet hyl silyl (T and tert- butyldinethylsi.lyl
desphipgiiein 3 bY brihe PRk AOGolE el Sofedlasdlit ragmaco
thoSPERRSATE Sheddrt.t MEwilIMIQ Bd DprécaePBadkBga bypital 6B Mreferred process
readi |y available starting materials using the

corfdiiang Wi g cegiiva tehpereiures dismen anqle ttied of wectamip.tsrluigfHs, pressures,

arti.cul a aspect of..the present inventign is
eto e Y a P ST PREEN SORU MR BlioR, el lrivdse fthietne
Opfifnim hdtlon'cBAPEBAZRay Y@l vitll tha pheichsr RhcthMts oPEBERAL used, but
i nvention can be prepared using the nethods described
suchgprditionsy capypedsternmyingd fg pnﬁekiﬁgg # the ed wmewingraptimization
pnééfrting materials known to 20 those skilled in the

Yt "will al so be appreci ated that where typical or

pr eAaditieaalR; AERHBbe Aparnt tPMSsd dkilld.in HRAEL, ki entional protecting
tenperatures, tinmes, nole ratios of reactants, _
groypd mey beneqsssassionmasyvent edrinin fuacdongil geotps Gomemdergning yndesired

reagt?orﬁg.l Iﬂlg CRoiGS Of £ éu?t%bl%%r&gcetgngugr}logps for gtpgﬁlrc\ﬁWﬁ Sét%&lgfjgroup, as

well as suitable conditions for protection and deprotection, are well known in the art. For
example, numerous protecting groups, and their introduction and remowal, are described
in T. W. Greene and G. M. Wuts, Protecting Groups in Organic Synthesis, Third Edition,
Wiley, New York, 1999, and references cited therein.
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Optimum reaction conditions may vary with the
particul ar reactants or solvent used, but such

W@ o0vdiosizens can be determ ned by one skilled iPCT/082085/005070
by routine optim zation 25 procedures. Additionally,

as a ht 10 thas

c on]:ﬂen Ir%eﬁlé P §$ gﬁ gflrv, C mpé},ng uspol;ff]cr)rran?/lﬁ% @1 3’% S&Iéd ag il illustrated in
SchRRRVANTHeSubaithentda1el vpiables SHoWHS thé wnowm@gegcgemeg have the

undesired reactions. The choice of a suitable

defipitéans Providedpboup unlsss ethgraviseiisdicated) uncti onal group, as
well as suitable conditions for protection and
deprotection, are well known in the art. For 30
exanpl e, numerous protectiBchearedups, and thelr

i ntroductjjon and renoval, are descri bed T. W Q\f”“
G eeng_afidad M Wits, Protectlng Groupsm I C' NH
Rnthesi & Third Edi NP Wley, New Yor® i 9 Nand

ref erendgs cited mlwere) n. 15 WO 2005/ 080389

PCT/ US2005/ 005070 In one nethod of synthesis,
conmpoundgs of formula4(l) are prepared as |IIustrated 3
in Schene A. (The substituents and vari abl es shown in
the follow ng schenmes have the definitions provided
above unl ess ot herw se indicat ed. ) O Schenme A O OH Nay
VNHRL\ ), N+ NPLRLN ni (~RHENR 213 Ow

O Ove N~-OM "~ e Rr)ItIR224 O~0H ,e
NI- 1TYOFPN¢ WO N~ | N ROM& 5 R2 Where
té\B’{ g group such as____

Pl repriésents an Qmm_b\
t ert - but oxycaf bonyl “ * or benzyl oxycar bonyl (Cbz).
R2

4

0]
S L ~ NH
R_| N R1 : \'N
Z >N
L2
R @

where P! represents an amino-protecting group such as fert-butoxycarbonyl (Boc) or
benzyloxycarbonyl (Cbz).

As shown in Scheme A, the protected aminoazabicyclooctane, or commonly,
aminotropane 1 is first reacted with the substituted 1H-indazole carboxylic acid 2.
Typically, this reaction is conducted by first converting 2 to an acid chloride by contacting
2 with at least one equivalent, typically between about 1 and about 2 equivalents 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 2 hours, or until

the reaction is substantially complete.
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As shown in Schenme A, the protected am no
azabi cycl ooctane, or comonly, 10 am notropane 1 is
w0 peososaseact ed with the substituted 1H i ndazol BCT/US2005/005070
carboxylic acid 2. Typically, this reaction is
Co C: n t r
comfe R thybitgh i or R MK R ded @ s ¥iRBlc SR bk ARt
equiténiREe the%ﬁﬁétrobaﬂdﬂﬂ teRenta Araacted @itaiﬂiééila@é vatich is extracted by

activating qjgw such as thionyl chlori de or oxally
standapd btiop@@wm bmmﬁaﬁtmléhmel afdris gengratly pEppated byelifsolving 1 in

an ar?ren?l en)f ygugﬂ] & ItIS%g a{)&? eaddThe ragfa%%l os'glutlon co talmng an

’conduc rangl ng oM
exce@dlﬁlﬂaseﬁ Qu&li zis%odﬂﬂﬁiﬁydi&@d@cfr @bta@ﬁﬁiﬂ hyteox1Hé) Ybeéxakhile about 2 to
about 2 hours, or until the reaction is substanti ally
Seqw«ﬂpmtépéba% WD 2005/ 080389 PCT/ U82005/ 005070 The

gICI ﬂtslgﬁa V?%, Sﬁ u?slg{dg]tploo Iﬁ}ﬁg' cal l (ﬁ;afdthf; ﬁaér%oxyhc acid 2 can

be p&tﬁrﬂl@ﬂ 'b9réaﬂs%rtlngt Dtof B diat L &E&C&ﬁ‘,ﬁ ab ﬁﬁ AL E'Sﬁﬁ‘b@i &iccinimid e
which is extracted by st andard procedures. The

(NHB) gsteasic @pmlsrom}mylcﬁstex, qrgng@qxé imidagolgr whighdsithey reacted with

| ; h
amingls 3o L1 vBntig” Bt oo e ShPHRT P bb AR e 5
1nterﬁfé§i%€esl of th@? encs BER c@tﬁ)lﬁ@ hatht By é%xl' gl ﬁlc%loﬁéiy?\?a?dddﬂhnde
hydr oxi d or exanple about 2 to 5 équival ent's of

(DCG)asle(B -dinethylratinapebyyl)-8ethydeatbe divmids (ERY )0 br benzotriazol-1-
nt er iate 1. wi.th . the_carboxyli cid can e .
yiox By R Bio b B e > g phiate Bhaf o§BPw Sompiped
w1th4%ﬂ%£§'ﬁ¥9db@f@6ﬁéi%fé (@IGEMQ)? (NHS) ester or
ap-'ni trophenyl ester or dan acid imdazole, which is
t h€he pmmtlegi gmup R’ Memwenﬂthycqmambrdlprobcdwa togmortifiean
e carboxylic acid 2|sbeacted W, t h

interfhofGle PR 3 Pt PRER Soe RSt eoRe OFrig Dpeally removed
b tréattﬁ'@@s%tﬂ 4.SHED ROEMALISERAE ALY, Uthe JrbXE) Chz, f
Y o ?‘ﬁ ‘ﬁam nopr opybﬁ% etgl’?g I careb&dl [ rﬁlgd%mu%DC)z, or
exampie hecmnibnueaﬂptembve@/ bpkydragenolysisiodenosyitabbphetal catalyst such
E‘%‘aéafl uc ro&(hosphat e (PyBop), optionally conbi ned
as pajadiymy OtheabYky - 7- azabenzot ri azol e (HOAt). 15 The
Pr k& htel KEURYE ang ocedur es
toﬂltrt)r ovpglée %%q@nlfg?drtggl ate ogl %\ﬁbﬁil a %h%% exarrpl e,
dimetthoxypeetdléetyd e o Igmmdp aBnﬂemsdﬂawnfcfahhg/larzle Minerkactiyn is typically
treatment with an acid, such as trjfluorc, acetlc aci d.

condypigd by spriastings @%bﬁtweﬁ& abpyf 1 apd abayt & eqpiyalents of
t.ahl
dlme?t%%g/ﬁé%eg{féqyﬁe eih&é dgﬁsferg éﬁ tA9 ﬁtégné%c%'og grgﬁr&%n%gg&{'l ARl B out 2
equivalérs 6E:dteﬂt1@n§ agent.t Medwrenetdun s typicpliNeahdagtedtat dmlbyant
reaction with dinmethoxyacetal dehyde to, provide_ a

tempierpiye dRrARbaEE! trabegt Zhews.or mpﬁlsth? ERekois Siuést{ﬂ%tmﬂwpwlete
sultag,g%ﬁtuﬁ gﬂqe&eym% Ea&m i ﬁid@@@e 13 Hﬁy L, Iand

equi va di nme hoxyace n an
tetraci:lﬂafobthdhé uedthel ert ﬂ@pnameimmgdgeh’ehmm sddbwth 1 and
bout 2 8U|valents of a reducing agent. The reaction

tnacq:tgxy%lgfgp % sedina Rarelydgid <a gad epdium cyanoborohydride. The product

4 is isolated by standard procedures.

Next, the dimethoxyethyl intermediate 4 is hydrolyzed in an aqueous solutiora of a
strong acid, for example 3N or 6N HCI, to provide the dihydroxyethyl intermediate S. It
will be understood that while intermediate 5 is shown in Scheme A in the form of an.

aldehyde hydrate, intermediate 5 can equiv-alently be depicted in the form of an aldelryde.
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25 tenperature for about 1 to about 2 hours, ar until
the reaction is substantially conplete. Suitable

w0 p@sos@sd uent s i ncl ude di chl or onet hane, PCT/US2005/005070
trichl oronethane, 1,1, 2,2- tetrachl oroethane, and the

e Tvhi . : iy . .

Thét freigg%oélt % %)g%p% ﬁy g ri Eﬁg,git g odi er?na Eo r g E@%‘}aﬁg‘gb an gt 5soo (ﬁ tl?r%bout

100c}Cafoo bboow h§ deindtes toldbeup? hows) or vhtil theirsatiah écsubytantially
st.andard procedures., i met hoxyet h

30 , h I
completer g Ppducts ¢an Wmleqeagééﬁlﬁ f@ngnf%aamg a%%neﬁiq?loﬁaltoqr as

I i e . i
e pa SRR A0 . YT, ARl Wy RS s cam v
used fid éfefimabsief Withowtfuitkerimdrépuliibmt e 5 is shown in
Schenme A in the formof an al dehyde hydrate,

i nt Binglyiths dremnedinte 8 dtnedustiiely souptedyei the pamapy errscondary
f : .
o RN DR D60 S pred o Frse 8N s @, Tty aation

is paépaedt cbpRveah Wbeuti Inanidn® otited i efleratd) doit exahple dbdubbediiivalents,
100 C for about 15 minutes to about 2 hours, or until .

of thp aminepad jagpdycingsagsat syabj asispgivabiisrepaborydiidaerfbe like, in an

. ; i so . i | [y | .

incE 3R LT, 88 Dbl PR Rt i

The&vehéiattis pically tolidiRtddee hinbidnb &netif@re ifol HoGELH Altitds to about
can be 5 used.in the fipnal step without further )

2 hewi g5 ngid the gieactipm i substamizallyrpo @i Bbecrgdg groduct of formula (I) is

ext T ¥ RSP bt Brohe T e BB BRAR oy o

cryteNiztich ftdmh an TyeRi diRlehy fordexaipl, E@Anol] ﬁo@bgﬁ&u@@ophethanol,
bet ween about 1 and about 3 equival ents, tor exanple

acefgmifiile, dichlpnosfaanenersmixtyps theeeokni ne and a reduci ng

agen such as sodi umqtri acget.oxyborohydride,or, the

B tiemiVED. 23mpRind RiomRig TSGR PEp st e
conIftRnt BF &frARtE @ i@ WhitlSRA dgen WRicR ki Be pepirdd Becordif€to

reaction is typically conducted at anbient tenperature
Schiegre Ab&he Nedkydatinmreaction inbypiselly pondygred bysentgeting a egvepound of

react.i.on.i. Aubstantial Ly.c | ete.. .Th r ud r.oduct
ror Rl i %) el BIRE Fu AR PG o o 2
conR B8 @B iR Fornlhle L PR ORUSRicIE BRs B Eeafitg %frb@ﬂsuicﬂ aSRIdb ok Bfd#ho. This
by crystallization froman inert diluent, for exanple,

reaetidiain Bipically opdnsied ink ol eprotis shlyael such asdimethylformamide in

the %?%tgﬁc%iac{fﬂgtlgf%’ﬁ? g%%%ga&ﬁ%&@ atpf ?%1%&]]%}1153( %éjs?tr%@ghg%ggu%&as potassium
terf¥ ROBEE AT R cANyaihk YéRTibA & Ferfos@BP o enbrab2é BEh@wbén aiot 60

whi ch R2 1's hydrogen, which can be prepared according
and ahoustifcifonbetween pbeuit ibyind abowt 24dward, onuntd thejspetion iy

conduct ed contacting a conmpound of forrmula (1) in
mmﬁﬁngﬁgﬁfnﬂg%ﬁydrogen with between about 1 and about 4

eq UTH@ILLI%&kt%d%iﬁot?@aﬁ@ et e@fin tHieedcabRdacribddan kils

which L is a | eaving group such as iodo or brono. This
appligatian is preparet] fpnt tdaflily eldblststaatingimatepelsaFongrample when the

ol.vent sueh as dinmethylfornam de in the presence,.of
profRtE R BBt Lo BRPabHet SHTBaupuPBHed Gy PG ahgy the
prob@hfe ilRMEHeAh RPLASH UM tert-butoxi de. Typically, the

reaction is perforned at a tenperature of between

about 60
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and about 100 C for between about 6 and about 24
hours, or until the reaction is 25 substantially

W@ vplogt3e? The protected am notropane 1 enpl oyRdI/Us20051@5070
reactions described in this application is prepared
fromreadily avail abl e st &chéiggmateri als. For
exanpl e, when the protecting group Pl is Boc, the
protected endo am not popane 1' is prepared by the

@4 | [ustyc @ggﬂkgcgghene B. 18 WD 2005/08638

PCT/ 005/ 005070 Sche 0 MO (O Ow ©
H2CILCO2H N v O8 6 7 O N Boc NBoc NH2 9 A
described in detail in Exanple 1 a below, to prepare
the protected internediate 1', first, 2,5-dinethoxy
tetrahydrofuran 6 is contacted with between about 1
and 2 equivalents, preferably about 1.5 equivalents
of benzyl am ne a ght excess, for 5 exa N-Boc
about I.71 equival@®nts oP 1, 3- HCETUHEUTCHTboxyh%Q cid
7 in an acidic aqueous, sol ution in the presence of a
buf fering agent such as sodiun1hydrogen phosphat e.1" The

rea % dg%gg@({nu&?aﬂ i ]ﬂ&%t %jlélg 13$t %3 gﬁ(@t(e)ctgcpmtermedlate

abou 0 ensure ecar oxy1at

1', it @%ﬂin@étﬁ&cy tetr giyeshurhasis conthdred Witﬁcﬂ)@ﬁeen %b@ﬁrlzéﬂd B-

azabi cycl o[ 3. 2. 1] octan-3-one 8, commonly
equayabaEtis prqfer@blé(rabﬁ@t L. i@qmﬁélemtﬁ pEbengpll amiae 8n¢1 8 shglptue@@ﬁss yfor

d
ey pih ot o Bl Py o oep et HE Rt i apigin aapequs
sol@etH i TheSpreSoncs Bﬂ@buﬂeﬁﬁgﬁg@ﬁ@ﬁch ad $0UBRA B &robsh piRphate. The

presence of a transition nmetal catalyst to provide the
reagiinm Ier@!Ig(l_ﬂ l@;e@ted| tatberrasdiahew 60 and about 100 °C to ensure

o aRA TRl D U5 FSBORAL BBt oo

azaaicyaary 2 Mocta@IMERAS, Wokmtly AtRubyldépddnabout 72 hours.
Finally, internmediate 9 is contacted with a |arge

exch@unﬁmdekahpHgmaﬂbhaagwiwbbaﬁhgﬁexe@apﬁd}Enﬂsﬂwof
. amoni mfor iin.an inert. dilu suc S
iR BTGy ToG R e ample- popf Lot sRivglinRopager a hydrogen
atrrfb@ﬁlf&é/ i thé Bre@érﬁ:\’:'o@ e tltaﬁﬁtlgﬁ ke batdiybtito ?3?@&71&’@@1@ Boc protected
configuration with high stereo specificity, for
intezmadipted), 8 Ako-§-azabiayclofl.Rd |aftaneFOcaridneylic @aict terdibuiygd ester. The

react:t}/cgll ig %!pli%lly conducted at ambient temperature for about 12 to about 72 hours.

Finally, intermediate 9 is contacted with a large excess, for example at least about 25
equivalents, of ammonium formate in an inert diluent, such as methanol, in the presence
of a transition metal catalyst to provide the product 1'in the endo configuration with high
stereospecificity, for example endo to exo ratio of >99. The reaction is typically
conducted at ambient temperature for about 12 to about 72 hours or until the reaction is
substantially complete. It is advantageous to add the ammonium formate reagent in
portions. For example, intermediate 9 is contacted with an initial portion of ammonium
formate of about 15 to about 25 equivalents. After an interval of about 12 to about 36
hours, an additional portion of about 5 to about 10 equivalents of ammonium formate is
added. The subsequent addition can be repeated after a similar interval. The product 1'

can be purified by conventional procedures, such as alkaline extraction.
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conducted at anbient tenperature for about 12 to about

72 hours or until the reaction is 20 substantially
weevplgt3e? It i s advantageous to add the anmpnPCUS2005/005070

formate reagent in portions. For exanple,

o bR Sie i RS el et BigcBide 8o in the
art, a8l 4bs6AbEN Sy exdbip®d, ipthe 1HdrefuYein 19hrAR ¥ LI, Yheh© aRD PRbrndBull.

hours, an additional portion of about 5 to about 10
1995¢411i1942-SAtand o therewamplgabelowmat e is added. The

suhsequent ition n be repgated after a_ sim.lar
! iy Rl e ayllepe potBacrgRflY X argreadity frepated by standard
5  proc&RPsETHn e8@indals e@rialguch as al kal i ne extracti on.
19 WD 2005/ 080389 PCT/ US2005/ 005070 The 1Hindazol e
c afwthey Hetailarsgarding spesi8aiactiopeapditiods byd ptherprdaedses for
known in e art, an scribed, for exanple,.in the
prepq TP Rhelative Spizpalit ol B inv e SSRTRRAR S B o
descrlfRTn tH3exabiPpldidfdowand in the exanpl es bel ow. The
amnes HWare available commercially or are readily
prApgcrditglyyinst metdiad dspest, freaveatioasprovistes agmpaenss for preparing a

starti terials.. Further details. r di ng_speci f.i
10 compogatof Kimil {Thiof  HLOLHGRHBS G BRUHELoTpgve tereor, e
procdss ebptisifg E@a@fiﬁ%@ BéApdta TR ESwRE ah REHHOYLME QRS
internedi ates thereto are described in the exanpl es

H—Webgwovide s oomiporgidyof formuda (B ton @ dalatsqrestdrpoisdreet oneotectod
. pr.ovides .a process for preparing a 10 conpound of
deanBY?ﬁE‘FQOFI ), or a salt or stereoisoner or protected

derdi vat i : : e . . _
corha Bifort HRNE roviliih o RRAAAA D BRI, 88 p SATE] 4 80Romer
15  or protewted depivasiviedereofowhproimrRl ankl R omrendedingd s imformuka)t or
stereoi soner or protected. derivative.fhereof. The
R AlSATe PR UL, SSRBRIBNOE oG AT PEPasf by
t . Hepi 0 j Y/
coupfip Pllsp i R ISR ooy B 4B 08 SN ARKRlal R formula 10
as illgdtyated in SchemkEr nat i ve net hod of synthesis, conpounds

of forrmula (1) are prepared by coupling the
substituted 1Hindazole carboxylic acid 2 wth an

i ntermedi ate of fornul a 103(;@2@ fustrated in Schene

C. Scheme C N~~W 0 0 R1L ~ Q NH r RNN H2N

N R2 o) %Q\(—N\/\W
NH
R—./ N HoN — > R—— N
N Z~N

R? 2

20 2 10 O

The reaction of Scheme C is typically conducted under the amide coupling conditions
described above for the reaction of the carboxylic acid 2 with intermediate 1.

Intermediates of formula 10 can be prepared by deprotecting an intermediate of

25 formulall
P'—NH

"
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20 2 10 (1) The reaction of Schenme Cis typically
conduct ed under the am de coupling conditions
walemsosdsed above for the reaction of the car borgi/U82005/005070
acid 2 with internediate 1. Internediates of formula
(i Rr.epar ed rotecting an internedi ate of
Wh‘irgp %erpﬁ% Sﬂaﬁlnwr%’f%lﬁ%gﬂlp 20 WO 2005/ 080389

PCTinképri0@iated 08 ithulahesm U préfRéREemirsadly available starting
am no-protecting group. Internediates of formula 11

malgripls meing pegsadieds prajogque ditheylladationataductiieaminatipn, and other

t er. al in cedur al ogous to
reaJpS et B aBOARE BOUR RerPE Yokt B Pownto pyslited in
the dﬁs oasde&gr&r}a @s@aﬂé@ u‘}g @ fo@“cﬁ@ﬁrbﬂﬁat[&ﬁﬁ‘ﬁﬁt@ﬂﬁedlate 11
known othoseS|II in 5 the art. Exenplary
arepﬂttstre@dm&che@sel?l) through (v) for the preparation of
internediate 11 are illu a ed in Schene D. Schenme D
(i) L+ HWNH (i) L~_ W + P-N P~-NH O
(iii) H! vW11 12 OH Nv~OH (iv) PI-NHN + HW
P-NH (n~NL (f#) 11 P1- NvahereL enotes a | eaving
group such as pr, 8 r_L ogo. Whn yet another
alternative ne of synt heS|s co ounds of foryul a

(1 prepared by coupL ny an i nter nediate of N~
bz%a 3,* depj ESed in 'Schene A W an 1 npéraedi W
O¥Hfornmula 12.( It will benunderstoo that while
internediate 12,hs shown liin wSchene|D in the form of,,
an al dehyde, inteéernediHie can equival ently be
depicted in the 12

\

OH
N\)\OH (iV)
P'—NH
/Q\‘(N\/\L v) 1
P'—NH )

where L denotes a leaving group such as bromo or iodo.

In yet another alternative method of synthesis, compounds of formula (I) are
prepared by coupling an intermediate of formula 3, depicted in Scheme A, with an
intermediate of formula 12. It will be understood that while intermediate 12 is shown in
Scheme D in the form of an aldehyde, intermediate 12 can equivalently be depicted in the

form of an aldehyde hydrate.

Pharmaceutical Compositions

The indazole-carboxamide compounds of the invention are typically administered

to a patient in the form of a pharmaceutical composition. Such pharmaceutical
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form of an al dehyde hydrate. 15 Pharnaceutica
Conposi tions The i ndazol e-car boxam de conpounds of the
WO pwengien are typically admnistered to a papCEOS20051005070
the form of a pharmaceutical conposition. Such
' . . .

com RIS 5P 0 OR8PS Q059 Tppion
includidg it @bt Bmitedite; o], ractal, Rhgihslahasel) in haled,udpiogl, (idvlidingt

limted to, oral, rectal vagi nal, nasal, 1nhaled,
transdespraband @W@F%IW‘?’? phadmisisteliyn.and par ent eral nodes

OfA&%Pal }élg 1'%130tn %@ 1t§ '%rﬁ?ésqﬁ&%l 2% clt§1 ey ﬁn%kubﬁ f.’s ddrected toa

conposi PAVeRT T on T S dirécted to a
pharrﬁaqahawmsmpbslﬁm canpaNdsg 4 pRaneospichdyRgceptable carrier or

pharnaceutlcall¥ acceptable carrier or ex0|p|ent and

q

excipient pag aﬁ@me@w ly edfestéva ampeumd eby ﬁ@m@pua d ebfsBuai(Lher
I I
phan{m%d’emféﬁly ?p%:bl ﬁlﬂﬂ%g}aﬁé én%ﬂ,gcséla | ha g%#ggéll%ohgﬁgltlons
may Isayalﬁ @ﬂieﬁtﬂér@kh@d aﬁd?lﬁffaﬁﬁwlbtlﬁg anltsaF desiredll at i ng
ents if desired. The pharnmaceutical conpositions of
h ¢ pheaneqestical gpmpasifignscefthainyention) typigrdlyseatdn eal | y
thera?&ftﬁ?ﬂh R bl ofd GRIRRNEPT B sloGaPLERERL o1 o

pharthfi@ueedlly-abygitast haylt theteoh pﬁﬁéﬂ@p@i&l pladmgeamm ddn@itsitions
will contain fromabout 0.1 to about 95% by vveb‘%ht of
will qoptain Eom abodb@Ate abayg PoYi Mgwmlgbfmf thd @etlvqagqslt,a yding dogm

0 Qu t 9 I
aboup¥to o%Pz% @I S//Wel h{dcﬁ%%%nyabcogla % gon ?gﬁta 06/O &Q\yel o@IEHe
activ€¥génpi ent may be used in the pharmaceuti cal
conpositions of the invention. The choice of a
paley enivartionat pareer @reXébpmqé imspytbe uged i tmplwafnﬂmgcaif

carsiers. or ex d on.the nmod
compigtiohf REPEinEERE: T Sioidf ot #FRIDS bt FRfer or
comtdtioRE bf Edriér¥ e e@cfl}%lﬁﬁt@ | Wl dépendbi tRNnfdkde @E%@t@ﬁﬁstﬁdt@h%emg
In this regard preparation of a suitable

used mﬂ?m@@mw pampbm o6 meflisel congdidk en eudispaspsigte. dn this

regar Ihf: p{%)gffa %ﬁ?)ﬁ%s%ﬁaﬁ né\gaém?ceu 1|calré9{n§%s§ apfo IQSIIL[ c%f’a? Itrhode of

admihiRG4@sH 18 Medl Widhin ThCRopOIPDSbE kN iaFthe pharmaceutlcal arts
comerci ally-available from for exanple, Sig

P. Q
AdditesellysBegngratients dori such xempsitiens a@cq,mqgﬂaﬂwyﬁlgble from, for

oL SR B SRS LA B A o 5 T,

conv@ﬁ%ﬂ%ﬁnuﬁﬁb@te%ﬂﬁ hé%rhre HbRBLEE Rt Ren¥Vrok b2 e &L B8rd
Bal ti nore, Ian 25 (2000); and H C. Ansel et al.

Pracmrmfdﬂ@emam aD BdittegeLippinestt hilies& Bahites Braitlrgyrgx Migeyland
W
ooyt Aeed P R Pskaiftcal Piee fomindid Prig ERIy gstems,

7™ Edfibg LipFiRc SO RIaRS & VoKitR Gakirhées) Midryland (1999).

Representative examples of materials which can serve as pharmaceutically

acceptable carriers include, but are not limited to, the following: (1) sugars, such as
lactose, glucose and sucrose; (2) starches, such as corn staxch and potato starch; (3)
cellulose, such as microcrystalline cellulose, and its derivatives, such as sodium
carboxymethyl cellulose, ethyl cellulose and cellulose acetate; (4) powdered tragacanth;
(5) malt; (6) gelatin; (7) talc; (8) excipients, such as cocoa butter and suppository waxes;

(9) oils, such as peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil, corn oil and
22
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acceptable carriers include, but are not limted to,

the following: (1) sugars, such as |actose, glucose
w@resesssnse; (2) starches, such as corn st axcPCHOS2005/005070

potato starch; (3) 30 cellul ose, such as

. . | . . h
soyBReieRE I eRctlsn s bitodRfe s (1 sty B hycHfy
sortsitod, rasinitdl askpalpahylén glfch); (RR)ekesrs,duth agehyldate ar{ddthyl

malt; (6) gelatin; (7) talc; (8) excipients, such as
lautgiss 613) agirt €14y buffering asisnisi wush ps wagaesium hggrogideand glyapnum

by S R T PR RE RS 3Ry 78 opfralinS UF8 Bingers
solutich! (192 691 A0HIT,Q 20 Bshosptadte Buffsr sOL@ibnglayd (219 otlsa @bn-asxic

praopyl ene glycol; (11) polyols, such as glycerin,
conwtlgfétsabﬁtarw&ﬁ poployediphaanicentical spapgsifienst ©  (12)

estgrs - ;

e S L
thotoy glilg%hd éntimdels miRing wibldayicexdofigiounid 6F theligiention adthd;

(16) pyrogen-free water; (17) isotonic saline; (18)
phap@m@gﬁca\:}ly@cg@pt@hl@ eafTien ang)ongof wore ppligl ingreplgnts. If necessary or
h . . i : t - '
aes SRR b i 830 P Rt

cap§iéq) pHistan@ fise likhBinpwhi@tRubl fratedotsyRagd ictnipmenf t he
invention are typically prepared by thoroughly and |
i nt Theeharpagenticdl gowpositiensait fee Bvesigpounaredmatlygackaged ina

unit (ﬂ)ég%et o201, Wb tgerﬁl "u?ﬁ %{)9%% %Iltrﬁ'plgkelrél %oazf:}?lﬁ@fc l §is&R3le I suitable
an ne or ‘nore optional® i ngredients. necessary or

for AELiBES patkalt, ileh)@adtgiH donfignitp b fpesdeteymblsdniestitiiof hetiv@ agent
can then be shaped or | oaded into tablets, capsules,

calgyigtedstogmeduck hg dasied, Bierpgeeimetésst pighe iplope 68 Boepmesnatipg with

equi pent... The pharnaceutical ,c | L f
oneER B Rl PO RYb s e RIRRY s RhublSippes
tableR! pills, Tha thekilka. " unit dosage fornt refers to a
physically discrete unit suitable for dosing a . .
patlnamrefeireé embedigient e phegneceutic sl gomppsitions aithe imwention are

o R GRS e Bk ) b st

adnS ARG hePNbNM the fEHofVap IS taBIM, ilRN AbzerPéd, SachER] dragees,
exanpl e, such unit dosage forns maybe capsul es, o
povedghs, aranuleg) qrlas a sahition hea FysPensiominaAnya@pess gon-aqueous liquid;

enbodi.nent . the pharpmaceutical . conpositi.ons of th _
or o F0 Qflatpeer s Wl G i Hoich” BER U LR R i the e
eaclPUbitaRlfy DiteddTBaRIMd HAdurt 81 66boRHISO IR prefek irdntion as an

adm nistration may be in the formof capsules,
activeplgsedéentpi | | s, | ozenges, cachets, dragees, powders,

68 Rlea 1 aRBnthistiitnd SHOBEARK W 0l Rt

tablefs, pidlk @hd tHe-1ike), thd shaindacifiticemiposifiodSofaRe Blvextidn Will typically
syrup; and the |ike;, each containing a predeterm ned

compise pcompoundofitho pregens invenop pethe aetivainsredicshangsongpr more
ot R PHeE i o R b SRR Bpbugyposphae
OpticHafybe slierndtallye tisoh lill 6saaB dorinidemhy K89 corhjiise: _(1|) lﬁllers or

phar maceuti cal conpositions of the invention w i
extengdgiscatichyas starches, microcrystalline cellulose, lactose, sucrose, glucose, mannitol,

and/or silicic acid; (2) binders, such as carboxymethylcellulose, alginates, gelatin,
polyvinyl pyrrolidone, sucrose and/or acacia; (3) humectants, such as glycerol; (4)

disintegrating agents, such as agar-agar, calcium carbonate, potato or tapioca starch,
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conprise a conmpound of the present invention as the
active ingredient and one or nore

w@basosiseut i cal | y-acceptabl e carriers, such aspGDUB200$/005070
citrate or dical cium phosphate. Optionally or

gl G50 Sl B 7 SR Bl TRt R s aens, s
as pat AR @Y abdthRIoAGEYSHratod, BEcICA dudtedSRy am@fdn@S® compounds; (7)

sucrose, glucose, mannitol, and/or silicic acid, (2)
wething dgends, sachods catyl alapldapdior Blycerel menesiearatg] (§) akgotbents, such as

o BEICEYS RSBl RS 49U RS SR magnosim
sted#hts,] SMiBPoRletiyEnd GRRBLE, sodUih 1AsyIdaNhted8 /W or hidhEésd Witreof; (10)

carbonate, potato or tapioca starch, 23 WO 2005/ 080369
col@OE agerBosIdd Spmdferimegigaite. aci d, certain silicates,

an r sodi um carbonat g; sol ution retargdin

oeht et AR, poatpe Btk PR PERE ihOfng ana
perARGRE 85HO pPoscrv e ARd GHEG:EA AR YanddRIORY pERemORAsNdS;

(7) “wetting agents, such as cetyl alcohol and/or
phageeaatiod] compositiensrafits inyeiticuh Sinabaniessof phaghacaeticallgabeptable

o 3R SPASPL S il PSB85 e B
hy PRI dYY b&ihen BiMER SsodfiRA intdabisiaw sodiind Alifte MAWlike; (2) oil-
m xtures thereof; (10) coloring agents; and (%HA)

solihlé fuetiaxndpntsy suvhss aReolrlesd pelmaitpsertbaitylated hydrgxagisat

ti t . ng, fl [ f umi .
burgEH e Elisns T £ oSt mremDERlAR Ao BREish fad te i
andABFARRM-chBatid}eageRR AR GE Bl 8did CINAGRIAI GRS teBhadel€ acid

i nvention. Exanples of pharmaceutical |l y-acceptable 10

(ERPA), exiibitah tastarin e¢id dghospligriomeids and theulbiee Goating agatiéanfos tablets,
h o] i,d, t el .hydr.ochl or,i.de, di
capgig, pilk 410 g nluils PSR Heedh PLelene (RARFS i BeelREss felate

phthd1k@:(CaP), m;lv-imlf} abdihk ?hﬁmait@eﬁ\é@ﬂ}, ﬁydr‘ég&%}oﬁﬁ s dMilose

pal m'taté,” butyl ated hydroxyanisole (B but yl at ed
phthalatepmythatnybnacid-Badthacrybe adidhiester gnpofyphersyakellelpgs acetate

. al.pha- pherol, an he |.jke; (

winglRie CRRe gt et EenthSe (PRI Hdspgppropyt methyl

celRidi¥ LERad B DL HENEASS e tASlike. 15 (EDTA), sorbitol,
tartaric acid, phosphoric acid, and the |like. Coating
a% eIftdssif@ié thepbbmaeutich peupesitionsiof Itlﬁhpmstnt inlszler;tlidnrmdt}u&lso be

t e used .for enteric atings,..such as cel. ose

foriga I8 Pt AP S os Corsled BRIt A B R Sl R dpavay of

. . t
R R R A s E e K
matrieks, liposemacatlar enictbsphesdsl i t at e ( CAT), car boxynet hyl

ethyl cell ul os CMVEQ), . hydroxypropyl nethyl 20.
cel Tdiion, B8 pRreracttkieh P (Y PRI R e BEFRF] 1ECioRan
optimaily @&taihrbgﬁc?f}%% fAtdlang %agﬁe)&r?gﬁﬁhlta’teﬁ RS 110d: e @clease the active

present 1 nv y al so ormul ated to provide
ingsddient onlycanirefotdngelly, ¢ e asgainpottiva adthd gestromipstivkl éract,

on S e 5 Sk LR i B SRR OB TR o

usedBAIh&SESolythbROSBIBRCRARAY Nax . CIIRSRIBYE Gibreddent kbih also be in micro-
addition,” the pharnmaceuti cal conpositions of the

encepedaed farmy Hrappopriateywith one or more of the above-described excipients.

Suitable liquid dosage forms for oral administration include, by way of
illustration, pharmaceutically-acceptable emulsions, microemulsions, solutions,

suspensions, syrups and elixirs. Such liquid dosage forms typically comprise the active
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optionally contain opacifying agents and may be
formul ated so that they rel ease the active ingredient
wo@niog/ 081389 preferentially, in a certain porti onP@f/U$1965/005070
gastrointestinal tract, optionally, in a delayed
. nper . l.es .o i 0 i ti ' can ... .
ine B0 AR G5 e RSB TR L RP LD i
agen@Ghi CRlsiEre Gueinis &Ryl aldobiol, Rpkdbyrhlesid] 3hyd RedpsAQ ka1
form if appropriate, with one or nore of the )
acetaigh borzydalsehdlpesazEbbenpean psopylengigeel. d . 3-befulese abysadeoils (esp.,
for for,oral admnistration_incl Ry _wa
cottopieap SHarfh 2o §FRE T e ph Lt ai L elip R lepayarofuny
alcol¥l, oRRA dhic @eolsSdld Uhitpid estSidDip Sd1ita) and SHK RS tRBEEOS.
elixirs. Such |iquid dosage forns typically conprise
Suspemséonscin; addition tyhexgtise oRp3BentATTy ¢SO0 sYPeBdng agents such as,
i ngr.edi.ent . and _an inert .dil uent as...for I
for clgtilE 5 RR s B0rr i ontlon OB re e 3l Encff PR esters,
micr@df%?télliﬁé @dllillos%,%ﬂﬁmﬁﬁm@hiét&hy&'o&ﬂé%entdrﬁt@%%ﬁﬁﬁEar&h&oﬂi*@éa,canth,
ethyl carbona#e, ethyl acetate, benzyl alcohol,
and yixturys theeafoat e, propyl ene glycol, 1, 3-butylene glyco

1, .0ils,. ! cottonseed r.ound .corn er.

o ARl e niefRat SRR COmpBsROAT Githe fvelifhn $E i mutospa for
admiistratid GPinBhlatiereSuehbg Igﬁa@na@wﬁ&l Sorapuditionk o A&lifistration by

esters of sorbitan, and m xtures thereof.

inhalgiiepeilbiypivelly beindtidiferinvel anrearess! eica paveddrn §relu¢am ©sifays are

cont gi n .suspendi n ents,.such as f or, exa e
gene iR PR PO AT Eissm 7B & EFPlfeg-dose
inhalef rahir;f Pbw @R niwirbh havuliest &Y Ssimilfl &liQefyMRb k] | ne

cel | ul ose, al um num net ahydroxi de, bentonite,

agWthen gdminagiered b datedation usingrecpragsutizadeoontaimearetbe . 10

Al terngtively, th har maceut i.cal . ositiops of the ..
pharingeetest s dtions O e Mgt b EmienTe R s Rggelive Mredient
and 4 SRH@bRPrEYRI1aRU AR ediBBF JBRIFbh 6B hnes BNIIRSbHLSBMHBine,

adm nistration by inhalation will typically be in the
dichlbratetraffuornetimse,sedionalioxidp onetber sulalelh g8Hnp(r) siti ons

ce A BERTl bR R R bR by T B Pt 4, Sty or
cartﬂ%@ ah&de, fé* RERPIC E6M g&atﬁhl) Shiblidhg Hebmpsind sané fR-endion and

en adm ni stered by inhalation using a pressurized
a powdertsaitabde for ubeinghpowdar énltaleralSuiehip pewdérdasesghclpdee by way of

invention wll typically conprise the active

oxa pﬂ%ﬁ%cg(?sgr?f\é%a’éfh?d a suitabl e propellant, such as
di ¢hd Qrchublivor BERRANEn cdd 416 h QiR 4RI RANRESEal Ty using
di chl or ot et raf |l uor oet hane, carbon di oxi de or ot her

knovguiransBérenad delivendsiistenwrealdlexcipidngs. floaexanpletd eampourd of the

. ____conposition, e in the formof a.capsule or, 2

inveid{3HRCan g AR S TR AR PR TR ST s1 ng

poly@hFfPAYR nRinoldifatt, Y ERI Ak aBoned aR@WRAIkeS id BB Bpdreted into
use I n"a powder inhaler. Suitable powder bases

a patcinot siohlar defiverysystem. ekddipomal ekeipienis éenddudisg gelting ag+mts,
C ounds .of the_ inventio an al so be adm ni.stered

ern AR Py 08 PR SO ORRD ERRHCROR SR PR T
SY$hEMloRitE SKalREEN FusthAs rPFr@&ERhEye FhabRARAUBA c&mpdietions

of the present invention:
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25 invention can be adm xed wi th perneati on enhancers,
such as propylene glycol, polyethylene glycol

worshsnisat e, azacycl oal kan-2- ones and t he | i keCT/E82905/005070

incorporated into a patch or simlar delivery system

Addi ti onal excipients |>ﬂcl ug{ ng gel If’eng agents,

emul sifiers and buffer =i such

t r asfdedeldin capsaSiol bR &drhinistaton 8@ prdpited 4 fonvwag

formulations 1llustrate representative pharnaceuti cal

conpositions 30 of the present invention: 25 WO

200 080389 PCT/ US2005/ 005070 For mul aHl on Exam Ilp e A
lgptisn capsules for oral admnis i on are

pr eggﬁ@gm@sofft@é in%‘ﬁtion I ngredi ents Anounfym® Conpound
venti.on..50 ng Lactose (spray?ﬁql ed) 200 ng

l\/hg%%cg(i’sﬁ §'i13égl?%q)e 10 ng 10 Represent P& Procedure:
TheMagugsaui sfearstear e t hor oughl y bl ended Hheigt hen | oaded

I nt e—a—hard—getat+r—capsue—{266—rg—et—econrpos+t+on per
capsule). Fornmulation Examlp e B 15 Hard gelatin

c ap&gwrésenfa@rfe Brosedurgni b @gl’edtqntsraraﬂ@rwg@bablenﬂ@lgmd then loaded

! o e e 2R CaBS TR <o RO Ber bRl | e

cellulose 89 ng Magnesium stearate 2 ng 25
Representative Procedure: The |ngr edl ents are
t hor oughl y bl ended and HommnlatipnExemple® ough a No. 45

AN M ST TR N TERC U

Fornul ati on Exanple C 30 Capsules for oral
adm nistration are prepared as follows: Ingredients

AnDuntIngr@ilmpt@und of the |nvent| on 10 n@nsﬁmt

A Omg
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).

Formulation Example C

Capsules for oral administration are prepared as follows:

Ingredients Amount
Compound of the invention 10 mg
Polyoxyethylene sorbitan monooleate 50 mg
Starch powder 250 mg

Representative Procedure: The ingredients are thoroughly blended and then loaded

into a gelatin capsule (310 mg of composition per capsule).
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Representative Procedure: The ingredients are
t horoughly bl ended and then | oaded 40 into a gelatin

we2pssssy{ 310 ng of conposition per capsul e). PGI/VE005/005070

2005/ 080389 PCT/ US2005/ 005070 Fornul ati on Exanple D
Tabl ets for oral adm ni Lo eSS RSPared as

fol | ows: IngredientsgmM&n%cm of the

I NVEstlets fororilthditigisicdtionGreprephded nofollostsal | i ne

cel ] ul ose 35 nmg Pol yvinyl pyrrolidone % in
wat Bgedienfyy  Sodi um car boxynet hyl st aréﬁl%mé ng 10

mg Talc 1 ng Re re entative
Pr ogg@h?@féﬁgég%ﬁtgog i ngredi ent, star c% and cel | ul ose
areStEdsed 15 through a No. 45 nmesh U ¥)mg eve and
mi l)(l&ﬂcrbét@ﬁt@ﬂ@ablcyllula'd&e sol ution of 35mg
po S W th the re Iti ng
P‘MWX&@%&%&%QW% 7 'Hl%?v%{jetr ﬁqté

mxture is passed hr ough a
No Sadjuipggrboymethyl gyeh The granul es so pPHuced are
dr i BfgadsiunbGtedfe and passed t hrough a Noo.54& nesh U. S.
sie The sodium carboxynet hyl starch,; ppgnesi um
stearate and talc (previously passed through a 20 No.
60 mesh U. S. sieve) are then added to the granul es.

Al t ﬁgl?rgggﬁl[a@lgF ﬁg&gd@ex’f ]ge]r Stivk %g%ﬁﬂt?%é%ﬂ af8 cArhoRIaE passed
mac t abl et” werghi ng ny.

For fiwdughiadXo.BSanesh(U.8. seviediidahixed d’[or@ﬁ@ily The solution of

adm ni stration are prepared_as foll ows

| ngpeHiBHpETRlidan ds mesayiinte sesuiting RN %«hthzssmﬁﬁure is then
Mu ﬁ%aggéﬁv)tﬁ oq{gh g'}\?o erﬂlééh%sgbﬁ% n% ﬁ lés s%&ﬂocﬂlcgd( Eu%%ned at

teari ¢ acid esent a

Pr os@dote andr p&sédreghaNs 18rrﬁeshhmsosighal YT @died and
then 35 conpressed to formtablets (440 ng of
Ryt sterqhaplaghnesium stpanaie anddale (ﬁw@swgsly passed through a

PCT{%J%?&%%%OQ%O Z%ve) 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:

Ingredients Amount
Compound of the invention 25 mg
Microcrystalline cellulose 400 mg
Silicon dioxide fumed 10 mg
Stearic acid 5mg

Representative Procedure: The ingredients are thoroughly blended and then

compressed to form tablets (440 mg of composition per tablet).
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Formul ation Exam|Ip e F Single-scored tablets for oral
adm nistration are prepared as follows: 5 Ingredients

w@\emango3sConpound of the invention 15 ng Cor nBCHUSIW0S®WS070

ng Croscarnellose sodium 25 ng Lactose 120 ng 10

Magnesi um stearate 5 ReB sent ati ve, Procedure: The
ingredients are thorozé%g?—%ﬁ%%ﬁéémgﬁi conpressed 15
to ﬁlﬁél%ls@o&tlrﬂﬁh&s %%ﬁ%dhﬁklbt@itmﬁﬁa&@gf@a&ﬁ a§ QSTRAEE t i ons
per tabl et). Formul ati on Exanple G A suspension for

Ing %ta{gngl stratl on is prepared as fo'Aﬁl‘%nt 20

Fungﬁmpomﬁtﬂeﬁwemloiodl um chloride 2.Q5gn25 Met hyI

parg r%gtgxo 15 g Propyl paraben 0.05 g ? ul at ed

sug Cg g Sorbitol (70% sol ution) f g Veegum

k (Ceosersrsllpse sedium 1.0 g 30 Fl avoring 020®8 ni

Col pidtergs 0.5 nmg Distilled water g.s.120mg00 nL 35

Re ve Procedure: The ingredient re mxed to
%ggsusoptﬁgralen cont ai ni ng 1()grm of assr]fn Ve

|ngr edi ent per 10 nlL of suspension. 28 WO 2005/ 080389

PCT/ US2005/ 005070 Fornmul ation ExamlIp e H A dry

povB epredentatiad Pravieddne aTh@imgtEylieirmd‘aib dareughiysblpndedaand dompressed

follows: 5 Ingredjents Apgoun npound of tllgg

i nvierforsa smete- ﬁpgrq_da{e‘flsg(glé glg@f composmons per tab

Formulation Example G

A suspension for oral administration is prepared as follows:

Ingredients Amount
Compound of the invention 01lg
Fumaric acid 05g
Sodium chloride 20¢g
Methyl paraben 0.15g
Propyl paraben 0.05¢g
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 mLL

Representative Procedure: The ingredients are mixed to form a suspension

containing 10 mg of active ingredient per 10 mL of suspension.
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10 Representative Procedure: The active ingredient is
m croni zed and then blended wth |actose. This

whb@stdgdsm xture is then | oaded into a gel ati nPCT/US2005/005070

i nhal ation cartridge. The contents of the cartridge

are adm ni stered usi L1RNaer i ]Qﬁ er. 15

FOHTLH ation Exanpl e E&ﬁ&ﬁﬁ% r adm ni stration
rm?bawwot AdriniSeiagl6 € By HOSRtibA Radreparkd as Pl6RSr ed

as follows: Representative Procedure: A suspension

con % of a compound of t enti on and
h%# @ﬁ?pPlfhl P Q&mhﬂw

nis prepared hy dispersing 10-g of

act Cempdindofheitvdntien m croni zed partl d:IOaﬁgV\/l th mean

2; ZEaJ:tS&S. than 10 min a solution for gggné rom0.2 g

wat er. The suspension is spray dried and the
resulting material is mcronized to particles having
a nmeReprelientmivePrdcediget Mhmadtive imgrediket ip aritrionized amd then blended

'1°i‘dx§912 loptei P bl SEEE s M lodled nios selatippislasion
abte {pRkdAN &itho @artrglgg fgfeo Argidistsed Qélhgwﬁow&& inhaler.

@

Ingredl e%ts Amount  Conpoun the 1 nvention

Sodi um acetate buffer solution (0.4 M 40 nL HCI (O 5
N) or NaCH (0.5 N) gq..s. to. 4 35 ter (distilled,

sterile) g.s. to 20 M itve Procedure: The
f‘g O)ixedrg E&%{%ﬁgﬂl 1?8 B&nﬁiﬁraﬁbﬁ 99 ﬁﬂilaﬁﬁgn tnh& n{?e't'éré& dos%%ﬁé&érqg

prepfxe8 A0 808&: PCT/ USZOOS/ 005070 For mJI atl on Exarrpl e K

ol Repiesentatis Pschediier mBUHSIOS e pOR aNbi?s ks compound of
o TGk 350 0¥ . 31 REFR 1 Greh ey BFYsHuSRg 1 ative

Re pt@apnindtas \nﬁcﬂamzeé partieles Thth megr 7k lest thami @ um in a solution

t ho%o%rl'rll%g lfr%niJ (l) doefqec?t?nn 3igseorfved 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 02¢g
Sodium acetate buffer solution (0.4 M) 40 mL
HC1 (0.5 N) or NaOH (0.5 N) q.s. to pH 4
Water (distilled, sterile) q.s. to 20 mL

Representative Procedure: The above ingredients are blended and the pH is

adjusted to 4 = 0.5 using 0.5 N HCl or 0.5 N NaOH.
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| oaded into a gelatin capsule (Size #1, Wite, Opaque)
(264 ng of conposition per capsule). Formul ati on Exam
WO p00s/08038%5 Capsul es for oral adm ni stration arBCT/US2005/005070

prepared as follows: Ingredients Anount Conpound of
the I nvention 8.2 ny e cel lul ose
(Avi cel PH 103) 139.5‘:’%%[“3&‘El 1eE[{”m stearate 0.75
Ny Rapsidesehol atal ¥@nilisaagoh i@ prdjieed gbHewent s are
t horoughly bl ended and then | oaded into a gelatin
cap@%ﬂT@dlﬁlgﬁze #1, Wiite, Opaque) (148 Agneym

ITE%% Olu?&]o?%r ﬁ@lgsul e). It wll be4 H?Hﬁ st ood

any n

€ compounds of the irve on, (i.
freMlC{?&%tauHWHfﬁ]@éfUﬁA‘é%l PERIQ3) or sAS9R é¥8t hat |s
sui hvddnesifndrstdabge parti cul ar node of adgi7simgration,
can ~
di scussed above. 30 UWility The indazol e-carboxam de
C ONpPRéxfeseneitive PeockdireTheiRgrdRnsdrf thot QP! Slended and then
agoni sts and therefore are expected to be useful for
t r ealopdry inton edatincesnsile (Yae# heWhie.«paqyg) @o4meg of composition
rece}pér% Su‘{) associated with 5-HT4 receptor activity,

condi tions 35 which are aneliorated by
treatment with a 5-HT4 receptor agonist. Such nedi cal
conditions include, but are not |imted to, irritable
bowel syndronme (I BS) FormulatienExampletli pat i on,
fun tyi ng,
gas PBRlG RESBE R AfS) TR0 uiffom

gastigedessi s, di abetl c and i di opat hi cpqa@jﬂtopat hy,
pos = f Lve ileus 330 \\D. 2005/ 080389

PCTCosmousd 0b®e Foveniion est i nal pseudo- ob%2rmgti on, and
dr UMlbfwg,%%@h&QJ ByeSk (AaasipE 103) addi tj3oms g has been

suggest e at sone 5 HT4 receptor agonb conmpounds
may o B 0 0 Vous_system
di sor ders i ncl udi ng cogm t ive di sor ders behavi or al

d i~ %e dre,seﬁta&t&v%gceﬁ L rl“ﬂ% {qs’g}‘]e(@%g? g 31? gPug}ﬁy] gfegg?fg@g&la%n loaded

Of irﬁ@ aigBM@Rlchild (Sdeqa s WHIRL Obhdue) Pf48HAE of composition per
gastrointestinal (d) tract and thus are expected to

be qasple). for treating disorders of the G tract

caused by reduced notility in mammal s, including

humans. Such G notility disorders include, by way of

i 1] wsiliesd widersEdot @t an g 6t oA E@pounds of the invention, (i.e. free

consti pation-predom nant irritable bowel syndrone
ba%e@hmﬁce@pab@m @ salvdte) tavsauiiplele dersthe pprticeler modaek

funct i.onal
admmistration, can be used in the pharmaceutical compositions discussed above.

Utility

The indazole-carboxamide compounds of the invention are 5-HT4 receptor
agonists and therefore are expected to be useful for treating medical conditions mediated
by 5-HT, receptors or associated with 5-HT, receptor activity, i.e. medical conditions
which are ameliorated by treatment with a 5-HT, receptor agonist. Such medical
conditions include, but are not limited to, irritable bowel syndrome (IBS), chronic
constipation, functional dyspepsia, delayed gastric emptying, gastroesophageal reflux
disease (GERD), gastroparesis, diabetic and idiopathic gastropathy, post-operative ileus,
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10 dyspepsia. In one aspect, therefore, the invention
provi des a nmethod of increasing notility of the

W@2®5/08i1384 esti nal tract in a nmanmal, the et hoRICT/US2005/005070
conpri si ng adninistering to the manmal a

intctbg 'algﬁgﬁ ooﬁoact:rg%tb%; eéém\g/ m(?ur:rg(rlf ﬁ%lcgédt t?%ng 1y-acce r{)?t%]las been

suggadtéd tat stk RHAQ mpwd a@émétmenipau@dstm@rbe ukgd ‘ﬂhfhe treg®ebnt of
to treat disorders of reduced notility of the @A tract

cengriel parvieys syseen disasdess ineliging eagnifiyeslisqriprs, dekayierpkdiserders,
moo% ﬁggydg aﬁ)({ dls(l;]r%lf:xis 0 %grtltlr 1% \eltmul £o ek ﬁuﬁ&‘ l Y be

mnis éred ora |naS|ng OSG or in

mul I frgculas e cﬂﬁhpoﬁiﬁté of te 1h0éiﬁfbncih&1€£se oidlitp oOthe
adm nistration may be used. The anmount of active age
gasg'gmtqﬂlg{déﬁ&jtr@yé andjdhys are(ga(pgcﬁ@d todresuseihdnrireating disorders of the

GI %ﬁc cgl sset %ry% c}]lfégﬁ)mt%ﬁétywn IsC le Lr1¥11e %eva%%lg r gh&eél %tlﬂty

d1s6ﬂdeﬁsuﬂahw @?Svaylolﬁﬂldéﬁhtﬁkﬁl bm@nmwpa%ntc@nbtq)ahbﬁ@tr@mmmant
the chosen route of administrati on, the actual

irritablechavel sendnome 66-SBSY disbetic ang idiapathie gasireparesis, and fipstional
g ﬁ%ﬂ wei ght, and response of the individual patient,
ysp %everity of the patient's synptons, and the |ike.

Sui ripdtletsplérs aherbRire, il embndirs vt ees etbd be eeRding motility of
notility of the G tract or other 25 disorders

the r@eﬁ@inf@étm@if tractfira ma@@efpit thegn%th@l eorplrésinepdnpnistanigs t9 them

ma &%{000 18&%}?}1 g V%aIB% %E%%%ﬂcglflcﬁg%(mggo&ﬁ%% n mrpnsmg a
phamacéﬁﬁ@a %@@cc@}@taiﬂg chii®RBad & Bd)tﬁp&ﬁid' oF tROBuBtiono from
about 5 to about 70 ng per day of active agent. In

on e“&@p@@@d toftraahdisprdersraf ireshiced hﬂ@tlbahfzfdhmﬁg tragt of pgher conditions

d
mel RioBH1E bepas: teobinpEhdssides BB TR nas
adfnididied ofally @ik bﬁ?leVMah!y dbybrGa nhuitipie d@é’.@p@f &4ye hEkbugh other

orally in a single dose or in nmultiple doses
formerof d@ymlsmaom ove begised. r Bagt am@m hf @wvc; agYn @dmyastp@ﬂ pesdose

o LB o8RG08 RS RRQB e S B

thedfPe6t thekelbVifit LiRM@ittdneBs, 1ﬂd1‘lﬁilﬁ§fﬁé%ﬁdiﬁoﬁ)fo bd€eated, the chosen
invention are used to treat irritable bowel syndrome

roufthefrduypigtration, t@act@bmpcp@du adnwpis@mdmnd aarelpiyd achlyity the
bowel ndr one, ion. wl |
ox<, e 7 FROnR AT PR B RbP A (5 P gt pmproms,
and@seiker in multiple doses per day. The dose for
treating constipation-predomnant 5 irritable bowel
sy n8nitahde {asee fqydsniba disondanspd réduged miotility of tasGl traciin gther

cisgegnRaeet Py S ROBITr o SPecnd Burabe’ EpBapoo T Tyl P goont
20 9Pty @RIVt ve a%éh? ol fromtdbeat 0.0b@etabut 1 mg/kg/day. For an
gastroparesis, the conpounds of the invention wl]l

avqrygn Heltg i, Hmivaitlstastayat ter idtyabpwt GO0Storagbet Hhingyper day of
or in multiple doses

-w

ma:

act{jve agen
In one aspect of the invention, the compounds of the invention are used to treat
chronic constipation. When used to treat chronic constipation, the compounds of the
invention will typically be administered orally in a single daily dose or in multiple doses
per day. The dose for treating chronic constipation is expected to range from about 0.05

to about 70 mg per day.
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per day. The dose for treating diabetic gastroparesis
is expected to range from about 0.05 10 to about 70
worgnopesossay. I n yet another aspect of the i nveP€T/082005/005070
the conpounds of the invention are used to treat
fUngl 1 QBak (G PSRRL %Ve%}.‘?&{“ ftﬁésﬁ%ﬂqptoﬁn&sf &ahe Inlér@&ﬁc}noel}é‘ lsed to treat
dyspepsi a, € compounds of the™ T nvention W
irritap [ oA dl ¥ydiomelMWHeg tieéd tedafibdnétipation-fFedghi@atdirityble bowel
dose or in nultiple doses per day. The dose for . )
syndrasag ithgcaupreniveihe invepter Wil typicellp be adiginisiered aEpdly in a single
. u . 05 t b 28 . Tk .
daily ST P B ol osind def o e R84S0 A EPip S apeggpinan
irrifad1ed Bigvel spi 688 & ddpect6® fitahb@ftoMSHOECI ROZ aboth7®mbér day.
recept or activiég t he et hod conprising adninisteriqg
to Inanothesasmect of themvapien ithedompoandsefiie mvantamare gsedio treat
: 0 . i t] . 10f - Ceut |
GG RO Gt SRpPTERRG Toaliallic JoaP AR A bhPgynas gy e

invAsti ST iypREIPPONERintAFOO bRUS 1104 sihBR dafly €0§d &in ailtiple doses
5-HT4 receptor agonists. The invention further

perplayy The dosa foe regtmealiabhetimgpsivparssis apecsted ¢ wnge fpm about 0.05
Lec Qr in mammal , the met hod conpri sing
102%8H$ﬂ§§¥%¥?% ‘a compound of the invention to the

MRy et ah&h&cﬁijpédt ohthetifeentiof A e&ii?@fnd_b betheneditibR Are used to
are al so useful as research tools for investigating or

treas tfupriongl dyispapsigi dMhersysstl dorired furddiopldysprpdiantiesoppaunds of the

. reecept . or, 25 discovering n -HT4 re f

i FEGP L SoighcbCigmindd e ST RpERYpy S GFRRRAGHe doses

per@¥R The dbsd Rt Bisati@ fafdtionhl dysh&siis Elfectedas RirpeFroas about 0.05
conpared with binding to receptors of other 5-HT

to ahowt Yhmg pepdax.i cul arly 5-HT3 receptors, such compounds
areparticul arl useful  for udyi ng the effects pof
el JBF Py L ptbhes 2 e F oSl d iR fpease or
corfBd1LaBs O iated MR FHTLP eftel bR, 1k el BB dCdImprié o ifistering to
sanpl e having 5-HT4 receptors maybe 30 enployed in

thegnarhmet atheepeviinalli effastbes apemwitief eprapaund of the ipyentioner of a

in vivo.. Representati.ve biol ogical ste or sanpl es
pharthaefical sompostion cofRirge 4 ampabaT ofde Tysifor

I'i mAls@idsdribed @BdveS corifdundk BF t1R¥hVeAGbS arelB-HIYPeceptor agonists. The

menbr anes, tissue sanples, mammals (such as m ce,

inventiey fugthierpravides shereforbiamesthefbefagonizing, a £HI 1 yeegntdr ithe
like._ 32 \{ﬁ) 005/ 080389 .PC;I’/.USZOOS/ 00501537 In tttﬂinst ;

maigiots 3 GpeliorE oG AN B SaTEaNT Ly e s PRuDie b

maGRAA! S hdtfitich, Thd TompPRE8PEOlhe irfvehGsH A6hRE wibfuhaPreSeattitools for
recept or - agoni zi ng ‘anount of a conpound of the

investigating onstudying biolagicad systeragarrsiamipiey hehiag 5-HT 4recenfexst oy for

.are then rmned usin nventi.onal procedures.and,.
disgErRaRY B¢ R0 Sai (IR R i g aBaEe o fthion
exHibi Glld}Ade]l RESHY For STUTNrekbitolsiad e@;&lpﬁgé th ViRGhy dereceptors of

| i gand- nedi ated changes in intracellular cyclic

othariSHEE subynessmaplinalyad-Bl T ceavPiprs, Figeaepostizare garticularly useful
oA B P SR SR M oo
sample. Any suitable biological system or sample having 5-HT, receptors may be
employed in such studies which may be 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, plasma membranes, tissue samples, mammals (such as

mice, rats, guinea pigs, rabbits, dogs, pigs, etc.) and the like.
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i ncor poration of anal ogs of guanosine triphosphate

(GTP), such as [35S] GTPyS (guanosi ne
WG 2008080384 hi o)t ri phosphate) or GIP-Eu, into i sSPCHUSH05/005070

menbranes via receptor 10 catal yzed exchange of GIP

anal o

Fr ot Bl Lt P R bio AR SRR Eb e BBl o St
receéponpsl c@nta‘dteﬂ Rvih 4 Siﬂplrﬁs&pmergbmak@dmmgbmoommme of the

reader_or FLIPR(r) from Ml ecul ar Devices, Inc and
invetaen r Eirsaffectstolmgenigiag thatH Tsaeentosaes them dﬂr&m@eﬂ using

[

cor{JMﬁFQal BfdckdAts o @uﬁ?]e aﬂ”ﬁ' aé){ ohl%oﬂflc[‘gl%gfﬁfng%@s g}gp Lo

goni zZe or I NCreas C Ivatl on

furicﬂoﬁ?dl Yisdals. t Sigchf fufetidnanakayd seaide liganti ety ehankds @lintracellular
assays of a simlar nature. A 5-HT4 receptor-agoni zi

cycdigmderosgic raonaphpeniiate (eAMMe ligpnfrewsdiatnd chipngestiy petevaly|of the

endy B ERRY e SRR AR Rt ch R0 S
incefRFatRR df%ﬁ@l@g@@f F1R8bsind @HphBéphaRMETIPYSubews P ${ErPyS

receptor agonists. In this enbodi nent, 5-HT4 receptor
(guanosinedj-@1(y-tHioxtmpliosplete)datGI H-Bu, iatot issinted anpokagesotia geeptor

t t ds. i t t he. 20
catlyGebpansgerns CO B et DB AR pat e anered free
iSRS el R 1 33l SISO 12 Smsging

superior bind li'ng or functional activity, any. This
platesieeddr oo FLIRR® fromidnlecular Dodtexl&g:,), arsl memremmt of m1togen

S NI ol R AN A e e
or ﬁl@l%taséjﬁ’& %.cﬁ@atl'oﬂ%@tj gy, &@e}ttorg ?f["ﬁ’rglmg Etibid1 858 ?§ tistéPabove,
onpounds o

Among ot her properties, e I nvent
or imawys dfesimilauraturt.o Abe Hio reseptor-agomzisg smoﬁnt dfean ®ntquand of the

receptQr and_to exhi bit substantial selectjvit
invepiio Wﬂr‘rﬁ@@é@@ﬁ%ﬂ@? ?roghmbgnwo lpg a@wﬁéo é@?l%ff

sub

conpafioh L, 3k Ok AR, Dt 03RS o el b Rcorch ook for
dispdraering aeli SAHTY, cecpptopegdnists Inrtha embathnma‘nﬂ,ei—H’[quepthmdmg or

of, e invention are thus expect ed to be hig
ﬁmsrlee’«ﬁ slptadpr & teshenpoynd 6F asrotdALiess EPEPowKs 1 ?Pmpared to the

R e S T
contpburaly ¢hat lhaVEpsupBﬂed binding gr fimotiaiat detintity], & ang! Il‘lsus aspect of the
expr essi ng the hERG cg (gl ac pot ssium channel . The

vl el P%ﬁﬁs%@%aé‘;/e Pile%c*é(ﬁ & eeppratien 0 pirgpatison data

(uSﬂ%t tﬂtg gp orc an g e ol ? ge @%f};g%t&g % %%él 3&% 8}/ tesfimpounds

of HAEFE4tIS2005/ 005070 patter n of card| ac repol arizati on,

speC|f|caIIy to cause, so- called rolon atian,
whi AAPongathEEAP RS EBR BB AL Weéla‘fea 1% haye egn fiowng to be potent

agc%qggy ggﬁ’le eI;I“f‘l %acergt)&l %1(10(8 efQ\gle I@ﬁf) f:ﬁ g@f&%@‘t& %QSQS Ii'T4 receptor

ture VIGMB covery

subE3ove? theABHT4 4etepibe subitghierigrydiolpdund ivaeiing assays. Further,

conposi tions conprising conpognds of 5 the .inyention

corgpeiinds 9 thedverbiopdiays danestraigd HuRstion Pharmacaidneliq wppaties ina
rat Bt @%128 G ds©F thedfvlftioh aASmbd égnleéueh k§ Ye RichlyWKioavailable upon

conmpoun the 1 nvention, can
oral administration. In addition, these compounds have been shown not to inhibit the

potassium ion current in an in vitro voltage-clamp model using isolated whole cells
expressing the hERG cardiac potassium channel. The voltage-clamp assay is an accepted

pre-clinical method of assessing the potential for pharmaceutical agents to change the
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denonstrated using various in vitro and in vivo assays

wel | -known to those skilled in the art.
wWOR@SOsIB8Y at i ve assays are described in furthePCHESB0$/005070

in the follow ng exanples. 10 EXAMPLES The foll ow ng

. 1 O} | re . .

oSG ARl SO e S B3 bfagio e
hasib@e@Bysovraredasit ¢atiline aghjtheis (Opereot: di@pimyepkion. I n

t he exanpl es bel ow, the foll ow n%] abbrevi ati ons have
Pharacodierasm 20k Tngh Fermas & als NefeRevisws Dig Discarery,

rexd at-hons. not defi ned bel .t helr_general
2000 2 B SRl MRS o RSB im e RE! Blnopas of
the Erll\/\fgntibﬁ aie-d&péétbd @ R &0sTaE6h cdit siddicElatter onet hane 20

= N, N-di net hyl f ormam de DMSO = di net hgl sul f oxi de
Et GRkere peapsitiesasevell es thepBity-of fheeinapamdnebibe inwendon, can be

Me =.acetoni.trile.25b BE .= tent-b | e | e [P
denﬁg;%ﬁteczi USTE Varions iy 011”-%6_[ g.\}l\qrz(gz)(\ﬂor ?ssa)tyrs R lﬁ-%?% {orﬁ{ose skﬁleed in the
art. PRESie SRRt B Ay ahlcURE@MRO s Rather déthil i hefewins etaes1es.

RT = roomtenperature 30 TFA = trifluoroacetic acid

THE = tetrahydrofuran Reagents (including secondary

am nes) and sol vents were purchased from commerci al

suppliers (Al drich, Fluka, Sigma, etc.), and used

W t hout further purificaggxaMpPLBS Reactions were run

under nitrogen atnosphere, unless noted ot herw se.

Pr oghe&dlopfing sathatismndbialegieal expaples atetadfoeat toyllestiate the

BT R el Ty A S Bomer g pentin.
In tABERarTPIEs bEIOWEIE Yolldwitig 486V afiof havelth&fd 118w e gih¥Mihgs unless
bel ow and separately in specific exanpl es of

othemeise indivsted Rédbrévaatic®s nvBlefmed belgpdsge their generally accepted
PCT/ US2005/ 005070 m xtures were worked up as
MCYVLLY i bed specifically in each reaction; comonly they

werBoc puri fd ed Qysekddeibemiand ot her purification
met fegts,uch as GepRehl WictmonaRd sol vent -

DCM = dichloromethane

DMF = N,N-dimethylformamide

DMSO = dimethyl sulfoxide

EtOAc = ethyl acetate

mCPBA = m-chlorobenzoic acid

MeCN = acetonitrile

MTBE = tert-butyl methyl ether

PyBop = benzotriazol-1-yloxytripyrrolidino-

phosphonium hexafluorophosphate
Rs = retention factor

RT = room temperature
TFA = trifluoroacetic acid
THF = tetrahydrofuran

Reagents (including secondary amines) and solvents were purchased from
commercial suppliers (Aldrich, Fluka, Sigma, etc.), and used without further purification.
Reactions were run under nitrogen atmosphere, unless noted otherwise. Progress of
reaction mixtures was monitored by thin layer chromatography (TLC), analytical high
performance liquid chromatography (anal. HPLC), and mass spectrometry, the details of

which are given below and separately in specific examples of reactions. Reaction
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dependent crystallization, and precipitation. In
addition, reaction mxtures were routinely purified
wh00p080387 at i ve HPLC. a general protocol is deBCrUR®IS/005070
bel ow. Characterization of 5 reaction products was
S
mlr%ﬂﬂéé \RI%I?{ ncggé% . rgrse (‘ri]’%éknpé’ n%%élﬁcal;l}ﬂl Jegt%@%d %{)ﬁ]ﬁ{&:‘l })’ t}'xey were

pudﬁad by akigattivalane pthet PR3t obAHBodsauch dMepejure-amat solvent-
H NVR spect ra were acquired with a Varian Gem ni 2000

depﬁgi@mﬁ%ﬁ% lizgtzgye andprecipiadon shaddision. isactianvapiyes were routinely
puﬁﬁ@@ 'og hﬁ%’ atN@?ﬁ’ % g&%ﬂ){o‘t&o Al e BELK (%arz%ctenzatmn of

conmpo an e ectrospray I oni

redteibh @ebcmeehﬁ)s mumﬁelwarﬁp@ butelﬁy theksBind éHQﬂM%sﬂeE@@hﬁfy For
Cty, CA nodel API 150, EX i nstrunment or an Agile
NMBarl@asmwnt semplosoiree dipsgped iy doptoraterssol vamb (¢L B@n@PQI% or

DISEL 5 B BOELh A G RO

(B0pMHz) eadeestindatid cservation asaliyasd Misss 8gectiometrid 1ldeﬂuﬂtgtlon of
conditions: 15 Colum:_ Zorbax Bonus-RP (3.5 .tmo
copppnds| gasspezformed by gn s@cmrawawwt ethgd SEﬁMSmWhth an Applied

%?IS%OCEF ¥¥%¥é epafmol&%/le %éE ur | Flg]%la | on f%}qu@o Alto,

Cfc)rmpdemdeowneis@ mswlvedt. i n 50% acetic aci d in water
at 50-100 ng/nmL concentration, filtered, and

Gé‘neﬁw FRGR &8t dhalvigaltimer ¢ ol | owi ng pr ocedure Col um:
ack-Pro CI8 (50a x 20 mm ID =5 1n) Flow rate:

40 rﬁf_mdﬂ'; qonmmnde \@m@éiewlveﬁ:in@@% MeCN/HOO«(#i2h 00.%4 %FZXB?A’C 0.5-1.0

oS ATRS IS e T ™

wav h: 214 nm
Thi Qiag Qﬁcﬁﬁlﬂ ol i ne- 1, 1_Zc?B§>PBBﬁ‘ﬁéRP ﬁ?&g&?ﬁéwsﬁ@‘fﬁ 58Qnm)

th| ol in ?ﬁi o the secondary am ne

to rt‘ﬁ?oeﬁ%\gého#]]% 2§ g@gé oxi dation to

sul fone (rCPBA, CH2Cl12, 00Q), and deprot ection of the
GeNeRP %r§5&tf @oﬁ%ieﬁF&WecﬁP]ﬁ@ ?u%ﬁgﬁloﬁm ne (CF3CQO2H,

calc CAHONCZS, 136. 04;
f ourCGindd 8dmpBourikeveld dissdlostin 50€6 acetit avidsn wfatqn iap&0-500 me/mL
wer e rep redfr N-Boc erazine b eactlng
copfenfal 5@ ?ttﬂﬁlﬂfeddﬁﬁ’@rtﬁ?j@”@w gzNEPe “@-lZClZ

50, %,esasa%“%%d e
?%iﬁ%lg sty -p §L 5?1;? b YRR A

B =98% H,0/2% MeCN/0.1% TFA
Gradient: 10% A/90% B to 50% A/50% B over 30 min (linear)
Detector wavelength: 214 nm.

Preparation of secondary amines

Thiomorpholine-1,1-dioxide was prepared from thiomorpholine by protection of
the secondary amine to N-Boc thiomorpholine ((Boc),O, MeOH), oxidation to sulfone
(mCPBA, CH,Cl,, 0°C), and deprotection of the N-Boc group to provide the free amine
(CF5CO.H, CH,Cly). (m/z): [M+H]" calcd for C4HoNO,S, 136.04; found, 135.9.

The N-sulfonyl derivatives of piperazine were prepared from N-Boc piperazine by

reacting with respective sulfonyl chloride (iPr,NEt, CH,Cl,, 0°C), and deprotecting the N-
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neutral): S (ppm 3.1 (t, 4H), 2.9 (t, 4H), 2.7 (s,
3H). 1-(Methyl sul fonyl ) net hanesul f onyl - pi perazi ne:

WA kboBIB3¢LCD3OD) : 8 (ppm 2.90 (s, 3H), 3.02 (nPCEH$2005/005070
3.38 (m 4H), 4.61 (s, 2H). 5 The racem c or single

Bof e GHREEE iR, TR AT RmHHHR! A tEe,

QLS %, 2, SO oL, Lt

pipEBERECHINMRIACIZPD)3S (et 2199 (o BHY,r3.08 (ol 418, 3 BRHMMEH), 4.61 (s,
DVMBO- d6; TFA salt): 8 (ppm 4.2 (quin, 1H), 3.3- 3.1
?Hf'm 3H), 2.9 (m 1H), 2.0 (m 1H), 1.8 (br s, 4H). 10

R fa%éI?Yéj(Slogfl}fég% Qili\ﬁr'reﬁ NP A TR Jf@-ééékﬁfrﬁfg@ﬁ%ﬂ’&f‘dﬁ?é wéke

3-(
after amdation Boc- 3- am nopyrro
prephredl ag tieating NO-BoPy3BGRInoPiFo1idRTY (racenthtel SR of St withn acekyl

GO A T 8 o o i o e o,
> QAR AE o oL 1 2 i 0,35

3.1((m, 3MH)2.9 Em316Y,2. B, 1115 1 B@r {38l kanesul f onyl

derivatives of (3R)-am nopyrrolidine were obtained, by

t r et RI-Ryd BoeP{CPRABHINBPYeLiding WenBarepftes after amidation of N'-

i . | i .
Bl RO R S A0 Sefp. Dpge KT o pprotsegog o7 1 Boe
grodf) CFAU0, HiEGMatiex t {24): ivBel " cae®bp (BT3GR H 590H2 @, 159.0.
) 3-(|\|-Acetd§-l\l-rret hyl amng)cr)g pi peri di ne was I_E)repared from
HAMBYE DO gt sall: 8 feprayh.h tauysn.pdi dilr{a- 1H): 3bd4 yam; 2H), 3.3

i ot - | . gst ta .B., et al. J. Med. Ch
3.2 g)lggHt)’ ggf@%@i?i Srggﬁil)ggﬁf@u?’ﬁ%yn?he?i C steps: i) o
Mel The NBléHiancé[ﬁFon}&lé %&Rzaﬁ@esraf'@kj-&%h% {koidind Were]&%h'l_led by

Pd/C, EtOH iii) , 1 -Pr2NEet, 12i iv) CF3CQ2H,
treati2 @Y 2Bogr(3R)-drvinepyrrolghne with propdgrisieyl chirider

e il b R G, BAILR o IR
gmgléé(?@%@(?ﬁ\%@ﬂ%):m, 2.0 (s, 3H), 1.9- 25 1.7 (m

Acet am do) pi peridi ne was pr epar(;d from
3- aBi(NeApitpleNimi¢thydamidmpipestdine was grspdreidiom HinGhz pesiceted 3-

oS Lot B0 oo e P e G 2% Criem. 1092,
35,%@'-4%% aftF OWYRsE B epd VR A-BuL8 THARTY88 -toqrtgH)7H£ (1 atm),

H, 3.3 (dd, | H, 3.2°(m 1H), 2.9 (dt, 1H), 2.75 .
10%cd/C) E1QH; if) BcCLa-RrVEQ BHCly; &) ((F:C8k:Hl, CH30L1. 821[M+H]

catsd o ol 107 e bl L7t nbn Ok (ERHOEETERisalprivigom) 4.6

cfiy al cem . f _
(ol 33 G, B0 G 19DTEOB, U 20 G T2 (mugliDyp-0 (59 19
1.7\®, 2005/ 080389 PCT/ US2005/ 005070 ester with the

L NN R INCHIE AT RO oo

acid zert-butyl ester after N-acetylation and deprotection of the N-Boc group: i) AcCl, i-
Pr,NEt, CH,Clp; ii) CF3CO,H, CH,Cl,. 'H-NMR (CD;0D; TFA salt): 8 (ppm) 3.9 (m,
1H), 3.3 (dd, 1H), 3.2 (m, 1H), 2.9 (dt, 1H), 2.75 (dt, 1H), 2.0-1.9 (m, 2H), 1.9 (s, 3H),

1.8-1.4 (m, 2H).

2 .
m 3-amino-piperi 1ne~JI -L)arboxyhc

The N-alkanesulfonyl derivatives of 3-aminopiperidine were synthesized by

reacting the chiral or racemic forms of 3-amino-piperidine-1-carboxylxic acid tert-butyl
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N- Boc group (CF3CO2H, CH2d 2).
(3S) - 3- (et hanesul f onyl am do) pi peri di ne: 1H NMR

W@ SO308YB8Y 6 (ppm 1.29(t, 3H, Jl 7.4 Hz), 1. 50PAT/8820051905070
2H) 190210(m2|—|) 2.89 m2H) 3.05 (q, 2H,

q
estcerrﬁwtl_qL |_Be reggéctlve ezllzcargemulfz 1'1_91 chI%n%e @ lqrz t, délﬁ) '@12) anlcil)dé:protec’t2 ing the
f 1
B8 A IOy ot i e T
(CDgODRH) (pp)ILY(3ERH) = 73t H5),1.50-13%) (m, 2ED11.06:2. 12)f@n,, 2H), 2.89

(g2 B A 40 320 0. AR (RSB Rk 32 (e D
3s§¥1§f§§fsp%f‘8§ﬁ}§%gv)ggés ﬁa BOC@%&%&“@{ ix]iﬁk (Si\ﬂgrgbf%)(ppm) 2.13-

2.38t (1), 2H),10.40-29% Ra, QH)ER OB(m), RH), 3A8s, 3H) BerNEt 2HHR S Gir d,
;83 CF3CRH, CH2C12. (mlz): [M+H] + cal cd for C7HL4N20:
1H) 74 fm, Héhnd 143. 0.

pr ep @ écﬂl rom 3’1 %‘%@h@i a%%go‘g'%ﬁyﬂgé%% Flglﬁ{r ?—Erﬁ?t&?lﬁ@ino)—l-
bemdylgrdidite (TWE Panerida) éﬂéldbﬁﬂsteﬂ‘db Q‘({BOEIZO MeOH;2t; (ilJ.Hz (1 atm)
10% Pd/ C, EtOH _iii SQ2C1, i-Pr2NEt,

107A BB BB 410 S B SCHS NRFICOEh b Cor (m ) VL H]'
2 1.7 179 2. 3R-Met hyl | -
cal R b aRi O S rod e D vl ari no-

onyl ) pyrro |ne was prepared in a sinlar

nan3eMéthplain{sy) 1=(rﬁahh)ds@1mm)})yrrdhdma ik pwpmﬂ ifibine.
Derivatives of tetrahydro-3-thiophenanin

3- (ntﬁt@slmgl% lzengylame ng afterdaRrierst aéBae)@&)oM@pfbrt ii) Ha (1

ol ene W|t réu

[MCFEI]I”I aﬂedi fdra@H; KIS fl'VS) 08; Noﬁzﬁii hyb: 23 3R- Methylamlno 1
tet rah r ot hi opheneam ne- 1 1- di oxi, de (TFA salt ]
(mgthanpor m;]@y@g 1nemqs§gmar<gi in y gnilagmapngy from 3-(methylamino)-

11%%%&1@}11}3‘1'_311163 6-3.5 (dd, 1H), 3.4-3.3 (in, 1H),

2.5 (s, 3H, 2.4 (m 1H), 2.1 (m
1H) Deﬂﬂvatl(/és of tetrahydro 3-thiophenamine-1,1-dioxide were prepared following
- hydr ox@t) et hyl - 3-t et r ahydr ot hi opheneam ne-1,
themrptswpb LoqviBzJ.: OfgvicHpi. 19411s 4654394 S5pBREES: 3 qwfplaye with a

re(i{}?ﬁ%gtq%n?a&e mehl%dn ethiwlt(% |t o%?ﬁaﬁt Nal\r/rll% 11 1- di oxi de
tetﬂ%ﬁldﬂ%ﬂﬁ%{eﬁgarﬁﬁﬁm 1-4a80 i G IUTAOs ey MERINGUPR né%M% @%HZ gifhn) 9.4 (br

ii) (Boc)20, MeOH, iii)
s, THD), 4i0+}.8CHGIGOLH), mcj(ﬁd 1Y, 3)4-3. [5|(4nH]lH) Gal3d (orH), 2.5 (s, 3H),

2. 4%41_' ]]i-Hoé §( ﬁ,}—gs ]\Qégf %ymgf)gﬁby? 3?93"‘5?&{’\'}/ oté%%%@l&%ﬁrldioxide:
(m#B): [WH] dlcH P, NIFE: 18007; found, 180.2.

1- Ac 3- (et hyl ami no) pi peridiné was prepared from
N3- GhMatnyditetrahydr@2 Hrtbiopytaarfi-aroinet lp bdiakiideewas prepreed from

BB TG b deise) Vo yoRG 18 ERRR Moy PBA,

cﬂzmm)% 1956:@‘},0@5& ,CH, @, ( r(;n/z%PpM+ﬁ *%a%deof GEH%NDZS 368.07; found,
164 9 H NN[R (CD3OD TFA salt) 8 (ppm) 3.4-3. 1 (m SH) 2.7 (s, 3H), 2. 4 (br d, 2H),
2.1 (br m, 2H).

1-Acetyl-3-(methylamino)piperidine was prepared from N°-Cbz protected 3-
methylamino-piperidine: i) AcCl, i-Pr,NEt, CH,Cly; ii) H; (1 atm), 10% Pd/C, EtOH. 'H-
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1- ( Met hanesul fonyl ) - 3- (net hyl am no) pi peri di ne was
prepared from N3-Cbz protected

WG@200808038AM no- p| per| dine: i) CH3SO2CL, i - Pr2NEtT/US2005/005070
CH2C12; ii) H2 (1 atm, 10% 5 Pd/C, Et()—l (mz):

NMHREOER A E%’)r Efi‘ﬂl S i a4 3 . 126 6

3}1%!211(%12 Bsls , 3.0-2.9 (in, 2H, 2.8 (s,
1.75 , 1.6-1.4 (m 2H). Exanple 1.
Sy nt1 r(éé¢thar@sulionyé)o%r£mpwlam¢)pmﬁdn@ Vs paensEdyirore MGty

profeted ypeghyteminoseipsridiug CHRR0Gh B G GIHT T U 2t 10%

PAIC RO, 372z)L |6 1 Bcaldd For OTHIAN,®,S Rospey @tm@rw@fo 'H-NMR
8- benzyl 8- azabi cycl o[ 3. 2. 1] oct an- 3- one Concent r at ed

(DMED-deHIT sdt)aé (ebriBD4 tdd, WwBs3.2daedH),3. H) (se3), 3den8dus 2H),

2 3633 17175 Cooe ) Tt g G PR 14 sti 17 mg. 10 a 15

separate flask cooled to OC (ice bath), concentrated
hydrochloric acid (92 nL) was added slowy to a
sol Wxiamplef: Spmthysis afil iwpropy-Li7-idd 8k-ehybaxyligacidr

( 35Q(1|;ﬂ,3R SRi8-[2-(3-acdiylpiplerashi-atylrilyyl]-8+azabicydo|3.2.1]oot-3-
S yBlakfiged for approximately 20 min, diluted with
vvater (250 nmL), and then the benzyl am ne sol ution was

a. Bdpadtiod of N)mmi/l-kSvazabdevddjﬂ.Z.iltmtaneﬁ-om sol ution of

wnt SPrERDaH 5y eotiohs Sl mb) Mafided i 8 helEBiabutss sotution of
2 513&%@1&9@ t@t'ﬂﬁﬁfﬁftﬁ{xﬁngéffz ;O%Zg%qdipﬂn)wdté‘r(\&@@ﬁﬁ)(vﬁﬁﬁ sﬁhflng Ina
he pHwas adjusted frompH 1 to pH - 4.5 using 40%

sepﬂa@blﬂasih@ql@tﬂol Q°Cr(g:edaladl)dgonanldrqb¢ﬂ Iydrq@lldrm/acgb(l%mlb)rwas added

tirred th di.fi ed

540 AR e T SR BB

dithased f&iaﬁ Uhufibh WS i 17 aPPHdcinaydi PQO%ﬁlnu&ﬂlﬁ&l with
was COO| e to room tenper ature, basi f

wates (AT wddp dChtn tha d:bemzxyﬂ aanmaa@lquhv&'added; %W@Mn eddition

ot Rliong s L i R RDC AR S B0 B nd

theAAShddiB W6 L ARGLR $§&ogen Ehc%ﬁ%' ¢4 % he3 Chidfign WWaldr €200 mL). The
internediate as a viscous brown oil (52 g). To a
pHswasadjestedfromipd ¢ taipl ~ 4.6 ewsimgdiOsdé NaOH. rigtehrasvdiing do@ly and pale

el 8ol oS e g sl R IRk Eassd e o A o o

7.5 1%?15'@ 5@’}% h&&fﬁéﬁfoﬁ%%ﬁ AP0l §9 TOarRVeBikal 35 2 h&ﬂ? The solution
nmet hanol was renoved under reduced pressure and the

wag egoled itorgpooi tenmsatlmeslsasiﬁmido iphl 2 adlﬂlg»ﬁ@%éi dﬁ&iﬁ,an(lb@fm:ted with

] . e i er ext.ract into 1
aichldsppeitine 01 ST a TP CRm A bRt HEn & e[eaV a6 8 e,
dridd %@9 o890 WtetcANBH c&ﬁ&nﬁﬁ&ﬂfu&l@& fe@udehl 83% sHe 'th‘SroﬁGé’eetﬁH erude title
Na and extracted wth 38 WO 2005/ 080389

intéiﬁi’dW@@SNﬁ@@&?@owﬂ|odr(5b|gbmet hane (3 x 500 nlL). The

ned o] | ayers were dried . ilte .
o oo oL etuRe pRYE ey SLati 100y B b Sl gi-vert-
bufyl HicﬁrHoﬁEt% (2giab 8485 at 0 °C. The solution was allowed to warm to room

temperature and stirred overnight. The methanol was removed under reduced pressure

and the resulting oil was dissolved in dichloromethane (1000 mL). The intermediate was
extracted into 1 M H3PO, (1000 mL) and washed with dichloromethane (3 x 250 mL)
The aqueous layer was basified to pH 12 using aqueous NaOH, and extracted with
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viscous, light brown oil (54 g). 1H NWR (CDC13) 8

(ppm 7.5-7.2 (m 5H, C6H5), 3.7 (s, 2H, CH2Ph), 3.45
W@ koos/ash3gy 2H, CH NBn), 2.7-2.6 (dd, 2H, CH2COrCT/US2005/005070

2.2-2.1 (dd, 2H, 5 CHCO, 2120m2HCH2CH2

sebyfobedly S, R e SR

filteredad 80%@%&&1%@&%&&11@@&@%%8 pfcaiub@ohyltiﬂe imeirdediate as a
tert-butyl ester To a solution of

visgouse Hghylbrawa 2alt(5¢ gb HAMRACRGIanS Goend.- 378 @ 5B, 6489, 3.7 .

2L 3t G Al CANER, 8576 S BT ua), S g (qo. 20,

ik 1o
CrBt150%, (400 T3] S B3y, s o

C1 4 dNOgHdal4; derndedt®0. cont ai ni ng 23 g of pal | adi um
hydroxi de (20 wt.% Pd, dry basis, on carbon, -50% wet
b. Emabinramam of 3-oso- aziabﬂzlvb]maihz 31m#&sarboxyﬂ1d amdatemblueszimter

(a1 T8 0l QAR DN 8 G S5 73 & 0.348 mol) in

EtDAE 3500 tnf! Gl/aE Q@R Psiluiin d’i*?d1g§f§-bu®1‘ QickRRAAE P85, 5%' @'BBS)ﬁlol
was agitated for two days and 15 recharged with

1. 1nzp de Bt@Ac KE¥onih eTthrepulaag solatian asdripssi(l Ql(hmﬂ Ethx’ec) was added

to 4 SJcbre RrdiREeraf PR o b R AaatnevaeRpiti o wevo e

dryf Be{sise b Gaﬁ)Bﬁ mﬂ)@’ YePREth Yat&reb, ?t Féa&])rna'i‘lﬂsdca@é??s‘i)eﬂcfeﬁﬁ 8fleam of

undef reduced pressure to yield the title
nit¥agerr Fbdirartonuesstli wast dogadspd é&itemamlng ceusyn gl Npfive times) and
an | s e d t he ext
bregpRHan £ PUPEHE A Ssn e Al SR oo Bl B o deng and
recﬁgffgé%lthzflﬁ asqféeagi {ﬁ%ﬁ theZHZ Rl(e% R&gh 60453 mgi Ptﬁp}eactlon was
2. 3 (dd, 2H broad i'n, 2H, cO,
corilp]btelas&némitbre&by s1ﬁb2miﬁja,yeﬂclﬁomtog%ﬁhy( ﬂ:hB))I&ﬁKWQn was then

ﬁlt%@i’g@%g%at | 8 Q‘ﬁ‘_[?]fﬁgteg and ggxilc&;gpgé gnéerfj:duced pressure to yield the title
1nt e‘Slt | oﬁuz&?ﬁ&%ﬁ?eéw 4% ACdds! }ee‘ilk)w B @B(ST girolg Svas used in the

product of e previous sté

ne)a: s’ﬁ@ﬁvﬂb&@t firtheredchmnai. 1H5Mlk (CP GRS (patdpd 5 ammaamﬁncx{-
formate (42 % vvate 115

NEiE) 0 (o AR SRV 0k i 2 ST GRS, 295G C0)

1.7"“?% ii—;‘%{%fﬁlﬁ) 9§§|”,‘(éfﬁe)3c35 E/W under a

'ng Vi a anical stirrer.

Stl‘

- ;.?ﬁar.%l%%?&%.. o S I RSB R eB bt
j%ﬁ%ctl on progressi on ceased, as moni t or ed by
analro dfdfton(lthd ﬁfddhct(&ﬁﬂ@ﬂﬁevi%?r st%ﬁ (Psigledo. Q@Sjrﬂobﬁin methanol

resulting thick suspension was filtered and then 't
(1 Epivheedded apuhonfumaformatie 42415 @i 6.7 nmad), hveates (113 500 aml_)’)S gof

filt t d t d
vl o H5RuEed FEbG RS ey, Bt oDV vOBERPB A patsa type
E100REs WZ HhddrRGuehRUHN, Whikhastifg viadndMRati0A34B8R 3§ﬁer 24 and 48
PCT/ 005/ 005070 solution was then diluted with 1M

howtspadstiideriat pertiods oHarampiivan fornlatentd 32¢, 2. HmeDtwere addad @@h time.
Ongg af‘égﬁgrg P‘é@i&%&?ﬁ%ﬁ%&f zlfslcng(larg.{oagﬁa {) n ST, I&_S’Lé 56(](%6@]@500 g \Was

added and the resulting thick suspension was filtered and then the collected solid was

rinsed with methanol (~500 mL). The filtrates were combined and concentrated under

reduced pressure until all methanol had been removed. The resulting cloudy, biphasic
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pH 12 using 40% ag. NaOH, and extracted with
di chl oronet hane (3 x 700 nL). The conbi ned organic

wo 2008108038%r e dri ed over MgSM4, filtered, and PCT/US2005/005070
concentrated by rotary 5 evaporation, then high-vacuum

solkﬁ {Nggthég dﬂg{eamh fl(/[ 06 %ﬁdﬂc a%1d f&t e 11[1.5? q’gﬂ]&&i otc~qr%1tllarﬂ L at

OC en am no

pHSdriddwashbe WlﬁlcdiﬁﬂofoﬁidﬂmrﬁfG &W@O th) 'Eh(?(hqaﬁdnmda}i& waB ®asified to
product was >99 based on 1H NVR anal ysi s >960/0%ur| ty

prlyZ using 4% eal NaQh ayd extracigiryihcdichigyorpeth mL) The

cor{-lgjmeél1 %g%h{:zlgkre(rgiﬂ\%@ed o%lfg ?@‘%&Hﬁr@%ﬂ?@%nﬂ‘a%d %y%étfry
evegobfaﬂilﬂ ; théthighlhc(ihZpavih dBHE t7098) 6£kht Gitle GlieiriZsdNd€ Zommonly N-

27.18; found, 227.2. Analytical HPLC (Tg-x ocratic
Bog-gnﬁ@-a angngfgop{a,qeg,s at‘@hlg@tmlq )ﬁ@llg)w by erﬁqap}er ratio of endo to

exor z?r%ﬁlnt I gl[ﬂ yéroﬁt gaéglbgg Ql (5:1? g >$I5% purity by analytical

oxy

HPLYazghen& @y m d, 24 OAMB)c)s3spandad
|E’qmet hanol (708)@’”1{5@\/\):2 a(fjgﬁe)%ﬁconcentrataécg HZg

CHNL)s?.0vd.95 (Wi 4Pé) $0 (on,i2hh, HéS,rﬂ}kt(@He)som?rﬂ Rt ut ébrgmé 2H).

g MY iR TR Pl s toaith 2ch OO ER i fraci

mefHdea® QUJSQAt B) l@fg()gf(ﬂ(@.Bg dkver ¥ /lih)° i%t&ﬁio'n%mér A 196hind Was
suspended in water (700 niL), crushed to fine powder,

d. ﬁ%lo%l%ﬁaﬁgf P¥sobldiyi- @y.faaazoqa_d, Jalgssoflc Wiih water (-400

fhie product —~ Was SUSpendead [ n t0|uene and
ev aﬂ“onadmlet—i}catbymydﬂsacum G g, 24 d momal) pumsoiﬁdsn methanol (700 mL) was

ad fd:fgfr‘l‘gé@&tqd(ﬁ\}%z& (l1§ H(b§?<é‘791(})’)>(‘%1§lycs§%ﬁllé§ thgg%l?( 4tg- Z?]tne mistire was stirred
an(i Mﬂfﬂxéd Qﬁé@“t ff&; 2433 HBHR 9%3){‘:41767 WQSZ@OJI&P ﬁﬁereﬁ@?n(d(boncéﬂitﬂé!&ﬁ under

redi‘lcdd pfbksurd: po affor@ a(ph}d yeﬂlpw Blig. ([Beisokd waFsuspersist in weter (700 mL),

crughid i Ze?ﬂqw@%r &aHyd Hrs b i aciogh?"ﬁ%%%ﬂiﬁﬁk 6&4@650 HHL). The product

Wa§ tp%ﬁdécﬂn ub 5 aﬂ@&%p\ﬁ?%t%@%q%’r?nésk Mbit rEPlckd pRRGAS SifdRing

ut oxi de The m xturé was
lncﬁitd)lb-ﬁechrhd)xﬂlh acslanﬁhyleafmraaalpab yetlowlksohid (£5bg,950F pure).

dd f 2-iodod 34. 4.m.
(m}?%e[l\’?ﬂﬁllaltcaﬁaigm@@{mg@g D o PR o g, 00 MH2): &
| f | t
EERSTHIEeT s3I BE R AR 02 (AL B 3808 500 09, 12
col Mmect mhtml dfdndwxsler3-oaddxylid dvid sictighyderd#0.7an28 llﬁﬁxol) in

The filtrates were conbi ned, and concentrated_t
anw{ywst@trﬂwé&fuw@da%@la r°@§]§ﬁ iran ioefgiivagadded gewly Solid potassium

ke IRy R e L L

prive® the additien oby 1(5doa13br®bh¢ . pell, 66T amedIngTlepfiyal mixture was stirred
eluting with hexane/ethyl acetate (9/1 to 3/1) to
foryi2c o ambiewfierepgyriurgand deffused for 137a}i1 bOKGT $ROLAE tTaRst fypperature, the

oS A e L AR EBA O g o .

filttapaverd. contbited( add ccﬂl)cent?atﬁd {olddyneky unEIer4‘e(ﬂlibIcl;i pte)ssura aPfording crude

1-i§a011£|’gp}d: ]?fé-pp@golpﬁechch agick rggtg'-bﬁ gsgqﬂ(@%a gp ﬁs a pale y%ﬂow oil. The crude
matéitdl @J@é %{lﬂfigﬁ @ﬂ}] ﬂgéloﬁllég‘éel Wﬁﬁ)n‘?ﬂgﬁ‘gp}y\émtmg with hexane/ethyl acetate (9/1

to 3/1) to yield 1-isopropyl-1H-indazole-3-carboxylic acid methyl ester (43 g, 197 mmol, >99%
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NaOH (400 nmL). The m xture was stirred for 24 h at

anbi ent tenperature. The reaction was 5 term nated by
wor@hiosigsmi t h et hyl acetate (2 x 400 nlL), savi PQI/UR®05/005070

aqueous | ayer. The aqueous |layer was acidified slowy

Y o e Y Y R

t), pogﬁyqltmﬂpg geegtgﬁftlesj(gﬂtd) ethyl acetate (1000 ni),
organic layer was dried over SO4 and
evapor sebdionredéhe me@wbe&ﬂerw@gmden tetrahydpfirathed00 imll)evas added 1M

Na@%)(ge@ié))a tﬁ}mple(ﬁn aI ﬁlaggr %@} # qlntébge enj}gergt%fle gl“he reaction was

tenﬁﬁﬁ&ﬁ ay lwzsmgawﬁ e s&éwce (?ﬁ abeh&)t Qavﬂ{gofﬁb @l@uéola@ layer. The aqueous

title internediate as col orl ess need
layérMFem]:}dlﬁad slowilyby aldikig 2030 21(21164@121L)f11®alm d:e bzﬂﬁ wiich led to separation

of a7peée %ﬁﬂ(’VCD%y piiodilc’t 1'%_'21%5)21%; v§a(s(e§( ct?ci5 w%tgsegg ?_f,t:ita fq%o mL), and the

organie le( ag hne@ ovENMIBSORbA® Qvé%forated under reduced pressure to yield the title
(1S, 3-[1-isopropyl - 1Hi ndazol e- 3- car bon

mteﬁn)EduMeras] a 1&16 aclkv toywhué Solixl (1ﬂ4cg;t>3&%r8u@)awbmhw'a5(fuﬁh¢rd>unﬁed by

cryyf @%}&%L%We%ﬁﬁ.aﬁ%%&eﬁpiﬁ B aRyemedisteps golgges needles. (m):
[MQN§]7Qa1€a' ﬂ)r c'1 ﬂ{&l@i@&fﬂ% )zzmslrﬁNNﬂi?éxﬁbﬁo Beehaey):): 5 (ppm)

ior'to it1on of thionyl ride

8. 1(83@(12{ IdDU 6Q1H14) el (1H, A)‘ Tex (1E &Y, 5oy 158L qm;n 1 {aat, d).5
mn, the m xture becane a honogeneous sol ution, which
e. TeERirdt oM _SK (18,3Re5 L3-[ T-8@dpRipyl-NH-i8aimR1d-8RRBOAYNHRINb .- an

aBEvEloPN 3l 119828 -BcatdxiS 8RS %ufy@eé%&ﬂ on f1ask,
(IS, 3R'5R)-3-am no-8 20U azabi CYCI o[

1 ocAeﬁh@Ealsmerdxl,%ppr@pwclH-ln@mo Go?zncyllboététce&cld @6@@@ 8276 mol)

in BRsh o ORARLE Mt E e et T o B SRt

chléfd 30.20m1d0s2lNay ARePRéhtifis 01 00V &Jr-15ThinS tHeiRiRAsE Became a
m xture was cooled in an ice bath. The solution of

homwgmz@l@oé@tm;l, ovhicly ¢mnp¢cbmeesilr@|d@v thewamederppatureptor an

. dded in to t

sady L AFERE, Tt he RO CU R AR e Gt 8oy (1 an

azabfe§cloBL N 1] dRarRl §-BarbSkylld ddid rer2butt &utdd, pﬂeffaﬁ-ed eSRlh, (62.43 g;
m Xture was transferred to aseparatory unnel FIrSt

0.276 moaqvmdlssdlwbm 2&@@5@;5 tolaerechndrfollowa] eardslitien/efNaOH (66.3
9 GigRNEM 230 L b aRE - i ikl il wal st Trinisk B, The

sol@ditsh dfed DIAAhNE @hloh@é ipfipRraiesbodt $89LySEd torobhtte@paiatirs, and
extract (1 L; EtOAc). The solution was washed with 1

addvt a3 @04 :(ntmoo thie oiphsaic. soNdie@OB hichOvasrstijred armrqusmntanmebath

Lut. After. 30 d

angPyifinglat am B radob FisePeras bRy Raaior Rmel. First

thelaBHAHUE thxRir 983 WESaratkll Blod fwleh% 9a>%r Gafbd)t AR sxlutab@d with EtOAc (2
i ntermedi ate. 1H NVR ( DVSO-d (ppr) 1.41 (s, 9

x 500 s1L)( Hheﬁb{;uend_la&@r \(Jm c@leﬁntreﬁe@{mcteb seduded) pregsuog a(lqlﬁhe obtained

reséH%1 gzai Ehssgﬁf)eg 11781739)1'%%11(:1 Ci) ac? ?f ng@&Ré)l&ihe sgf 1§n KNEQ twashed with

:
4 L i) sk 5t Oy v

dryirigmye( MgSO:, HR @gatic 96EioNBEEFADTGoE 0 @ymSﬁ ypnderge@ged
pressuré, yielding 119.2 g of the title intermediate. "H-NMR (DMSO-dq): 5 (ppm) 1.41
(s, 9H), 1.51 (d, 6H), 1.82 (m, 2H), 1.97 (bs, 4H), 2.09 (m, 2H), 4.10 (m, 3H), 5.10 (sept,

1H), 7.23 (t, LET), 7.42 (t, 1E), 7.79 (d, 1H), 7.82 (d, 1H), 8.18 (d, 1E). (m/z): [M+H]"
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f. Preparation of 1-isopropyl-1Hindazol e-3-carboxylic

acid {(1S,3R 5R -8-aza- bicyclo[3.2.1 Joct-3-yl} am de
WG20Dsessoduct for the previous step was sol ubPCT/E82005/005070

di chl oronet hane (200 nL.), <cooled in an ice bath, and

t 0 (0] T 0

calc{d'e‘f;g td‘}ﬁ‘eﬁ ! 4'13%%\,/\5&3?55&119}( fe dﬁ%ﬂéﬁﬂ@?ﬁ&% (&nai“ﬁﬁhcg 1859%
MeCBITHD alvef @ mih) = w3 rhinen added dropwi se to et hyl

ether (2 L) in a flask while being stirred, which
f P@efd‘aedﬂ%ﬁd)ftltn@oﬁfobhe1ynﬁcﬁ&aﬁd3 3drBoRdid eIcﬁi {(1S.3R.5R)-8-aza-

b B hiddar {deC acid) salt (102.7 ¢ after drying,
%%?y D 110l ASkfdeC 2 ps). 1H NVR 10 (DVBO d6): b

(p pﬂfjle progyct(foy tt@|-@r¢v1gume;( wgas Q()ll)lblllZ_edzm ctlmlomahane @200 mL),

coosiedA@ aPtlbe liz%% an%,iatginl {r%)kedl\gbﬂcl)ggé g@p Pfjoa"@lcf‘f dz ’dThlel_lbeétction

mlx%!d)e’ Wfs soifred (8191 h2Fhmblent ?e}nfef&ﬁ'ﬂé'] 1t \%‘@4 06h f@ed dropwise to ethyl
4N40, 313.20; found . Retention tine

m

ethe(ra(ﬁdL) in flagk while Mﬂg@ﬁm&mmh effosledithg titke ﬁltfﬁ‘ﬁledlatn asgts
mog GRSl OPY L AR 6 54 SRS,

ORSTEE A  SEE E) SE A 00 40

5.09Cept, {1HD,S7.28(H R 57. éiét 1H),cAR1 @, 3HL. 81006, IH)y8 }hfd del), 8.54
(52.7

<bddzlém o VA Sl SaBe i) 35 BB opPad sy dm Retoptian time
%%’%@?83%9?%@&?}* ?%@éf%%%ﬁ’ee ?'Ft P ler iy ing

by ad Q'sﬁﬁltl%h%\fh)ﬁsdﬁbﬁﬁ 1(%591(1&%le§@)§y11c RIS 3R,5R)-8-aza-

solution (100 nL) in an ice bath. The 'm xture was
bicyhilo 3t Bt]ori-3 Wlmdﬂﬁ?o? g; Gl 2hinod)odissolieadan SAAeL of dichloromethane

was e bRt RaRe e Dt oot S Yl s bun
me%gﬂ b @RBnSH% Uh;14a15 £:850. 18 Inméblh. Weker Sirkidg 39\Eih af Bmbient

O4, and evaporated under reduced pressure, yi el di ng
temphyeaturies oditim trésaetediyhorohyddleg3gy7. g; OTH3NNMR) (r@p@ddid to ghis mixture.

1.60 (d,.6 6-2.0 4
ThefeB5hormivasmjchicns er b g additeslgsyl St g il el
Nalqt'b3 sf's}u%%nQHOO 1%1'[% in Qnmﬁz Hafh. "ﬂﬁ%rgm?ﬂél‘%%vsfsmﬁsed é)a-lﬁ% 5 0(7 mERf
dICHIBIyomch#IE) anc! w&mqu@hﬂowcsep@atoﬁiﬁ ﬁmsxzi\mme arganie Gayef wanehllected,

I I e o
MgBO/ 432806800 der Rodué: dgﬁé{sﬁ%é %l(ﬁﬁg the tltle intermediate (58.8 g).

1-i sopropyl - | Hi ndazol e- 3-car boxyl i ¢ aci d

'H-NMRIRTER)): 8-(pAmp 1 $0KdyaH)oy7 7} (a2, The-2@1o0(dy &) o2.29 fre, 2H),
258 e QEDtoT] G 3o+ da 36 P& 4T 2, T gsept, Th), 7.26
(t, fI—?)aC7t3’707] 48”(1)1‘1t i &) Ak ?H’),ef%é &, QHC): (m/z): [M+H]" calcd for
C2H32N405 401.26; found, 401.3. Retention time (anal. HPLC: 2-50% MeCN/H,O over
6 min) = 4,20 min.
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5 and diluted with dichloronethane (500 nL) prior to
basification of the aqueous |ayer by slow addition of

W@ RoBagiI8{ 800 rL). It was further m xed w th 8POI/IE200$/005070
di chl oronet hane, and transferred to a separatory

h. Brif8lon oF1i8E2RYI fﬂhﬁ &foleﬂ@%m%%kbﬁm& {(15"%%@%‘3'8 Y‘é bh

rLIE
di 0 t%l!)—g—:%zg‘-?n N 45 1 g) (rriz)

[ MeEherprodhachfithe preR{dia 898 4385.2 Y $:a8 Zuspleaditin. 508 3L 8f 6 10

Retent| on_ ti rre apal_. HPLC. 2-50% McCN H20 over 6 min)
hydzochloric g¢idang heatgd attyds Csfor 1 h. The reaction mixture was cooled to 0 °C,

andﬁig?%@l%ﬁ _c@}ﬁl:r%ﬁ@ég gfq(ﬁpﬁg{nggﬁ(tézqaﬁlﬁgg& of the aqueous layer by
slowtaligitibn 8f 6xANOEY (S00[mBLR . 1t ms furbhey In}iaed Géth 800 mL of
al ternativel N 1(3-endo) -

dichlorquaethans: g ‘pry@qfqzqdntop_ %;apgr@m fynngl. a}]%@rg%p &gyst was collected,

e

integhe@idtel(4 8¢ gty (;@/fzp @VHZH]T'T ealcﬂ 8 Gy HpeNLOL D731, ourRip di78 7,
triacet oxybor dride (34.4 It was stlrredfor 5

Retitoyime anat. A TBM -50% MECRHIAD oo iak— 8 A inevi ous

'SStIe1p (45 1 g) 11The flnal mxture was stlrred for 1 h,

1. theods { e . 2 R Aok
pmnrhzmas-sl)sﬂﬁﬂm$wzebrclvclor3aha1op98 azl}e\fﬁltder al(ea%vmiy) Nmendo) 8-

[2odacbtyibiputayipnd 1 elhs1]8-KkdbiBolds. 2di1bett 241 W-{1bm6@Qlethy])- 1 H-
iRbzA0-3deh-omaRet hane, and shaken in a funnel before
colTecting the organic layer. It was washed with 1M

Nade e 4ok pontaiging 40 rné of @mlmmeﬂmny wrag addesl 1- B,@Sdmperazme

053, AR B BG5S RIS S ERTHRN iors minpric

to adbftiohi o theYrod vt SIfdhd tn%@iolug Bte{i 31 N%‘) hang kinAismixfge ek stirred for
salt (>30 g; purity >98% DMSO- d6; free

1 h,tﬁg@ylch @m¢ Meagﬁ@gwgsjcor@plpte bhas@borg ]EﬁPL,ﬂ—gnd mas8 3pg¢atmometric

anagy 2 Vg/'?ﬁ%r? %2@%) I{'l;) gag%meﬁfiﬁzwlglél%g ilge(n%géﬁ%was (él%&%lt\t/%}h@o mL of
dlclﬁb%mélh&% 4180 sHelln irPa ﬁﬂm@ﬁl%%re olaﬂ)s@tmg th6 o%amc]l or, #t-vfha3
19, 7.79 (d1H, 8 S OB LN
11 ovithf v NeEGHI80Bo2,) all@ bneq 5(0cuhyl, Dndirg sver Rbg¥Ou; path
2- 50% McCN/

evam)rﬁ 10% 5&%93%1;'% fge C%?B?‘H’élsﬁsﬁ or?ess 4Stha &7% 55) The crud% product

s]pdr%ﬂr staltlzhiHPE O RBMe PALBX H (1R MJO% purity >98%).
{(1S, 3R'5R) - 8- [ 2- (4- (t et rahydr of ur an- 2-car Bonyl ) pi per a

H-NMR (DMS@iday frbe &se)aia(lppmydlﬁd ([dSGH) 1}6%0n, 23y | B3 m 28), 1.97

s, }@Hﬂgﬁ%m' 2 ¢y g G éﬁ ' OX0 R, BE) AP s, 2m), 338
(mm, %}@?}Qbi}ﬁﬁ@?ﬁﬁﬁ@@%t 2862%/2 1LH 94% %gg do58’7o12 @
THY, 1nfe) I+ HAS calddl it GogleighigO, r46€ddl; (ﬁmyido#@’hijd Rettetigbtme (anal.

, .0, nd then 1- .
HP@b%-%Q%yﬁ%ﬁ%@ﬁsr gn@nﬁ?b‘i&em ¢ acid
{(1S, 3R, 5R) - 8- (2, 2-di hydroxyet hyl ) - 8- aza-
bi cycl o[ 3.2.1]oct-3-yl}amde (HO salt) (39 ng, 0.1
mMoExamplee :rSyiithests ofbk-isepadeyl-1df-indazole-3-carboxylic acid
{(15,3R,5R)-8-[2-(4-(tetrahydrofuran-2-carbonyl)piperazin-1-yl)ethyl]-8-
azabicyclo[3.2.1]oct-3-yl}amide

To a solution of N-[2-tetrahydrofuroyl]piperazine hydrobromide (40 mg,
0.15 mmol) and N,/N-diisopropylethylamine (12 pL, 0.3 mmol) in dichloromethane
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anbi ent tenperature for 15 min. After concentration

under reduced pressure, the reaction 5 m xture was
wale@sososed i n 50% aqueous acetic acid, and purpPdT/E82005005070

preparative HPLC to provide the trifluroacetic acid

(SRR oA sl o3BG AR oo S g then 1

isoftep nltH-Q{dakdﬂﬁB éaﬂakyhd'dﬁid:{(lﬁ 0O5R)- Mdﬂ%@r@kl}%ﬂly@ 8-aza-
w?; 20 Usi ng processes
e

3-
bicgloiatotic3 ﬂiaml@ ¢ (L) ©meaad apmoe Blag e Hes shaken at
am{J\tﬁLtzt g%%%‘?? a s eE: g%%}tglj J%)g:cr?nﬁtrarﬂ%{l%ggror%{iﬂg rglcjldrpges\éﬁurfe the reaction

mv&m@maisﬁss&v%@ iNVB0® Ruepd Retic 46idExAMIrHied by preparative HPLC to
1-isopropyl -1Hindazol e- 3-carboxylic acid

proyide he3ly, acghiq acid palf ofthetislerogapound (97% purity). (m/z): [M-+H]

cal R GERERIGIGNSH3 ) BN 5e3 9230 sl Bty HARL S

MetWHSb@%’r?mnB&EQthﬁﬁ time (anal. HPLC 5-75%
McCN H20 over 5 mn) = 2.20 mn. Exanple 4

1 [ sopr opyl - 1H i ndazol e- 3- carboxylic acid

ﬁ @R%: [ 2-(4 20
proles yl pi perazin-1-yl)ethyl]- 8 azabi cycl of 3. 2.
1] OB'Em%g}’dc]éss@%ﬂﬁi;lar t6 Pgag %})f Ek%ﬁli'ﬁge? % Jp‘?z{cm% the N-[2-

C25H38Rb03S, 503. 28; ntron t
te&@hbmmmrdﬁﬂbfﬁerdiiﬁﬁ%%@hﬂrh&@mehe dpproprate s oh@argiamine, the

- sogr opyl - 1H-i ndazol e- 3-carboxylic acid
0011{11(0]:13 % yere prepared.

cycl ohexyl net hanesul f onyl pi perazi n-1-yl)ethyl]-8-azabi
cyclo[3.2.1 Joct-3- 25 yl}anmide; (mz): [MH + calcd

Exdmasle 83 1I-hSMNoPBIS] HSinBazdhe-3 foatbosty B8 beid {(F&m ISRD-GF[ZI(II,IIEdloxo 1A5-
(anal. HPLC. 5-75% McCN/ H20 over 5 mn) =
Exanp| dhigmarpldrdpglethyl- $'ﬁéﬁi’2@[@[§2¢ﬂpﬁc§®’1}ﬁ@l% (fza/Z) [M+H]"

{(1S, 3R,p E’t)fb?c%éﬁgn S, 47423, found 4742, Refention time (anal HPLC:

met hanesul fon I'per azi n-

azabi CﬁW%Mé’CMHQ@o%M auy €2 20@hin/ z) : [MFHJ + cal cd
for C26H40N60582 30 581.26; found 581.2. Retention

44 Beprolbe TR e s Be P e S Aelkadp e’
é |3 ; 0 grrﬁ&ﬁbne@ﬁlfbﬂﬂg%)ga@nﬁi%@b@fﬂ%—h@ab&’@cﬂ)[ﬁ O Joct-3-yl}amide;
met hyl agan)o&l\éﬂglr]opalqd for CoglDysdsRy$,) 5(§d7e8fz HpyinhxBe) Regentjon time
3 7HAONG0?2
e 32%31%%%]9@@ ‘g’m} &%@W gﬂ oyt i Cm a Zcz mﬁbl_c 2

5-75% MeCN/ H20 over 5 min) = 2.07 mn. 5Exa 8
Examplg §prlojsgpropii- iIHdlazlmZtOée-&cadzomky h¢id {ébﬂ,@IR,SR) 8 [2 (4-

1S, 3R. 5 8-
b no) pYFRBFRARR g e R Sgetioefae oet5-
yl'} amyaeimiasd @/z): [M+H]" caled for Cs1HasNGO3S, 585.35; found 585.4.
Retention time (anal. HPLC: 5-75% MeCN/H,0 over 5 min) = 2.67 min.

Example 6 1-isopropyl-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-[2-(4-
methanesulfonylmethanesulfonylpiperazin-1-yl)ethyl}-8-
azabicyclo[3.2.1]oct-3-yl}amide; (m/z): [1\/I+I—I]+ calcd for CygH4oNgO5S,,
581.26; founnd 581.2. Retention time (anal. HPLC: 5-75% MeCN/H,0O over
5 min) = 2.22 min.
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[ MtH] + cal cd for C26H38N602, 467.31; found 467. 4.
Retention tine (anal. HPLC 5-75% MeCN H20 over 5

WOorzewy/080389 89 min. Exanple 9 PCT/US2005/005070
1-i sopropyl -1 Hi ndazol e- 3-carboxylic acid

ExeDy oy RoBiRy R SR S RBLE s 4ot A0 9058 13 Gfasgot
yl } am desth{1ahdne)pyfrdiidih+ g@émﬁ]-ecuzasizwe@mo]act-a@naaﬁde
found 467.4. Retention tinme (anal HPLC. 5-75%

NVeCN HAavDv BYLHEL] m;aﬂyd for £,0H40N6 Q2 @%f@nﬂd@l 3. Retention time

% ( Ilgoggg% Héﬁng??sp hge(%\g%lg{) e¥ %Imm CI2d07 min.

am no) pyrrolidin-1-yl)ethyl]-8-azabicyclo oct - 3-
Exampla fi oﬂglsopmpz/) 1 Hqigdqagle-p-cathgikylic aeid {Gmlggﬁb&i; (3-(acetyl-

5 759% WBCRP PG by AR Lol R B ot (v

1-isopr M]%dd@ﬁ@%%gﬁ@@zaﬂ@?sw fotn@4b74. Retention time (anal.

((1S, 3 kF;% % ][‘43
hydr oxyBPldp! 57 y@rOCYblfﬂnnn)‘I:18)9Il]llrlet hyl }
-8-azabicyclo [3.2.1 ] oct-3- yl)amde; (mz): [ MH +
f el K A }
e o L F S e
= 2.07 ammo)py@oadm EB-yl)gthyl]-8-azabicyclo[3.2.1]oct-3-yl} amide; (m/z):

%( ilgog ] &2l (léln ? é }E@a@a%&”ﬂ £05n8 9694, Retention time (anal.

(acet ylm@yb@mmpﬁecﬁ/ﬂx@r&éwmﬁpéad)mﬂ yl ] ethyl}
-8- azabicycl o[ 3. 2. 1] oct-3-yl)am de; ): [ MHH] +

EXgihlg | Qﬁ’%p%ﬁ%ﬁ%gwﬁ ROt 50 r{@%,g SRR Facetyt
2.15 m d?nm%@%lhﬁmlig gl)ethgl] -8- azablcyclo[3 2. 1]oct 3-yl}amide; (m/z):

1-i sopropy H 1 ndaz carboxylic aci
{(1S, 3RMsHI] &aﬂ@l—ib( BetBsNeO,, 467.31; found 467 4. Retention time (anal.

LSS ANy L AR S B AL 375t v o

C26H4A0N603S, 517.30; found 517. 2. Retention tine
Exdmplalll 1HRopropyl-TEnbeol-biarboxglic beidi((1)S,3R, 2R)1& {A4[B-((BL-

WO 2005/ 080389 PCT/ US2005/ 005
1- i sopriygyxyPrenigRsEine) I@’n@i‘ld 23)1 ]E@Yﬁﬁﬁnglcydoﬁ 2.1]oct-3-

{(1S, 3 %ﬁl 2; fqund 4
cre oG IHaE 7L MY, paled for CoHLONGO, 497,32 faund 497.2.

- aretbnitorclinE Saridl. ]I-Ildc(ﬁ 36§50 el CHEEL Q mﬂzzr)ﬁ miyHE.67 min.
cal cd for C31H48N603S, 585.36; found 585.4. Retention

T 62 Pl M SH M1 2P Bl . 5
aci d ((@&tﬁlﬁa&@laﬁn{o@ﬂ{-@d&@%@ﬁbhdm— —yl]ethyl} -8-

met hyl am no) eridi 8-azabi c

(3.2 1 qzabl@b'cls 23 st aeraiy ] DN Gty ot lNeOs,
C28Ha2 % #}gl%ﬁa@goi oﬁ@t@nté&%nﬁﬁ)e (éﬁiiqglzi%n% T65‘?6M(aéﬂﬂ{20 over

HPLC. 5- over
5 min) = 2.15 min.

Ex

=

Example 13 1-isopropyl-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-[2-((R)-3-
ethanesulfonylaminopyrrolidin-1-yl)ethyl]-8-azabicyclo[3.2.1]oct-3-
yl}amide; (m/z): [M—I-H]+ calcd for Cy6H40NgO3S, 517.30; found 517.2.
Retention time (anal. HPLC: 5-75% MeCN/H,O over 5 min) = 2.12 min.
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10 Exanple 16 1-isopropyl-1Hindazol e-3-carboxylic
acid {(1S, 3R 5R)-8-[2-(3-

wW@e@wspsEad nopi peri di n- 1- yI ) et hyl ] - 8- azabi cycl opGI/ESpHe5070
t-3-yl}amde; (mz): MtH] + cal cd for C27H4A0N602,

o A e FRhbBg ks i LSRR s By o

{1( |1 sé 0 ggxygbg)hcﬂyﬂinem&aewtf@nﬂaﬁﬂmdm%hdm-B@l)dthyl] -8-
net han e@@blﬁm#ﬁ%érﬁ(]ﬁ@ﬁ-yé}rmﬂ% (/a1 PEH galel 5 £hiyN5QsS,

[3.2.1] d G I
C6rHoNeaTE foé%l}}sggh i) ot VL S5 75 P MGON/HLO over
(anal HRify= H57mia. MeCN H20 over 5 min) = 1.97 mn.

npl e 18 1-isopropyl-1Hindazol e-3-carboxylic acid

S,
EX%%RII 1@-%#%%%‘%%%% 3oy i AL (R PO AR fasel
3.2.1 in & 7a ide; (m/z):
O e iimide; ()
(anal . [INBHE caled Bor QoD 69%34; Hopd #9541 Retentipp time (anal.

AL Sl SRR PRI Tt o actd

et hanesul f onyl am nopi peri di n-1-yl)ethyl ] -8-azabi cyclo
Exqraple 16 I-isopropgl-1AHidandlee3-camoxylic faid i 1S, B R8s {213

T i (I b £ s v
Fxam! I chﬁ@ﬁdrctp%ﬂ{ b0 48798 Fon@ a8 DX Relchitia lifhe (anal
{(1 S 8-12-(

met handé%@oﬁ%?f%éﬂt@%&hﬂ)mmﬁ an)roRi0denindi n- 1-yl ) et hy
|']-8- azabicyclo[3.2.1]oct-3-yl}amde; (mz): [MH +
Exeﬁﬁ’ﬁl@‘hfpfsoﬁ%y]féfm%e -3-28rdo% hc 5&&' %§9§ 5R)-8-[ (336 c

Retention tine (anal. HPLC b5- over
mn) = rﬁeﬁﬁé'neamlfnnywﬁummﬁﬂirﬁm%yH@FAZdSﬂ@GE»{1)95m.‘i-

DGR S, e eghlseQefF17.30; found 517.4,
1S, 3 0 =
EE 1 acheit{?lg%i?)?rté’?el 3;1;11 HPL% 5.7 )/71\31%:1310 0 ?mr:s} mip) = 1f7 min.
C sol u
Exasn %}Samoaﬂylﬂ 1ndaé<a1& %Cﬁsbmslm it lcfa gd%@? -

I
mlg Iarﬁgtg %ﬁcﬁlgﬁ&ﬁﬁ%ﬂg@? I%Eﬁ%@aﬁ&gﬁo&%?ﬁkct-}
t ri acetydyanhide;qmyRls [MEE]L Qﬂcdnfpr ®6H40Ngﬁ>hs 51arid; fdvad 517.4.
{1 SR BRARF T S BARa ino.39 in
Joct-3-yl} amde (HO salt) (78 rrg 0.2 mol ). The

Example apel i@apropﬁammmawcmbxﬁmma ISR, BR)r 8 If»((St)Bn
After concentration under reduced ?r essure,

r eact i oihavesonElaginorip esdnven)sthyli-§- %Waﬁe%glocw-
t
o ovi adFiilioeni PIEIEL P Cu b ETERRER LS BT, Ring 5314

conpou ertérﬁﬁmﬂﬁne @Bl SBIRLC:t5¢Y 5 %(Mé(ZN/H{(NMT&r'S wal)ed.00min.

Example 20 1-isopropyl-1H-indazole-3-carboxylic acid {(1.5,3R,5R)-8-[2-((S)-3-
methanesulfonylmethan esulfonylaminopiperidin-1-yl)ethyl]-8-
azabicyclo[3.2.1]oct-3-y1} amide; (m/z): [M+H]" caled for Cp7H4aNsOsSs,
595.27; found 595.2. Retention time (anal. HPLC: 5-75% MeCN/H,O over

5 min) = 2.07 min.
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C27HAON602, 481.33; found 481.2. Retention tinme (anal.
HPLC. 5-65% MeCN H20 over 5 min) = 2.00 mn. 15

wE2@ap8389 22- 30 Usi ng processes simlar to thapCDiS2005/005070
Exanpl e 21, except replacing the

g (ERJUH ie% ﬂfhjé %Co?‘tl isH) r[0p PRS- L% o ylic acid
TR R e

1 |%%‘;9F“dﬁ [3 1111]‘10 BIde carboxylic acid

ac é'f ?,?E%’,l?‘f%ﬁl %i ﬁm%{}&%)ng]laggﬁy}?gfmhgwel(@ mg, 0.3 mmol) and N,N-

iU L U ) G e () Mot

triagéteneybotchydiide (RB Ong,106 5086 \ON thiar0l merowl-dﬂal)adaz@e -32

carg]%ygc @fl%r@.g]}gg 18%@‘2&?&%@}( g‘h@g%aazzgl-belcy%loc[gr p Xc\,/t- —yl}am1de

@Ps%It)’{?@)fﬁﬁ @3 Shindd1p- ’Yhé ARt o8 fRkerChtiibBient temperature for 15
azablcyclo[321 oct-3-yl)amde; (mz): [MH+

mirc ah el doocenGati o GG Tedurgd paSsureoils deats On Anix et Wm fligsplved in

s 0 2 PO R PSP
ac1@§d1tdof(tﬁé tiffe SR dS56 g, 65-% purlty) gm/z) [M+H]* caled folr

met hanesul f onyl pyrroli din-3 -yl)et hyl am no] ethyl}
Co BNt A 83y33; 60 18Id 2481 . 3. oR etentden Gengl(Yrzad IIRL.C( $r62Ys MeUNATHO over
5 caiég 1igor. C26HA0N603S, 517.30; found 517.2. Retention
PRI 088UP HPLC: 5- 75% MeCN H20 over 5 min) = 2.04
mn. 47 WO 2005/080389 PCT/ US2005/ 005070 Exanple 25
1-i sopropyl -1H i ndazol e- 3- car boxyl i ¢ aci d
((1BxaRpERP230{ 2- [ ((R) -1
met hanesul f onyl pyrrolidin-3-yl)nmethyl am no] ethyl}
- 8- Hplappeaperses pigiilar fo thapef Exgupled nexsept ealaging thasH) +

PG AR o M st SRy SEpltay oHRRE3H °°

cofipdindSoERamplles 2630 wes@pfepiiel- 1H- i ndazol e- 3 car boxylic
acid ((1S,3R 5R)-8-{2-[(1, 1-di oxo- tetrahydro-1
X6-t hi ophen- 3-yl ) net hyl am no] et hyl }

e AL A e A

time (%@ﬂylpyﬂBh&in-5—*y7)5%tﬁ#1ﬁhﬂdd¥&hﬂ¥@%zﬁbfﬁyﬂlb 32 2](2:2—3—y1)am1de
mple 27 1- |soE)ro yIIi H i ndazol e- 3 carbox lic
271440

g‘c |nd ( ((I@)BW?#E} -Glgcbior NicOxA8158; qunglél@ ¢ Retention time

antm:%{; F@Eﬁlg c@@%@gﬁﬁgye%m@?lfﬁszcaﬁd

for C26H39N504S, 518.28; found 518.2. Retention tinme
ExqraplaR3 IHPp@opg- HEomdaroi-3izarbovplic adgd 661S93R,519) 42+4(H)-1-

(E)(( igpg% %‘%P%’glofggr? f%gbeitpg}%nr{%%f&hﬁ} % -aza 1cycl¥)t§ 5 1?oct Ca’-yl)a:rmde,

(m/z). [M+H] * caled for Cp7H4oN6O,, 481.33; found 481.4. Retention time
(anal. HPLC: 10-50% MeCN/H,0 over 5 min) = 2.52 min.

Example 24 1-isopropyl-1H-indazole-3-carboxylic acid ((1S5,3R,5R)-8-{2-[(1-
methanesulfonylpyrrolidin-3-yl)methylamino]ethyl}-8-azabicyclo[3.2.1]oct-
3-yDamide; (m/z): [M+H]+ calcd for CosHyoNgOsS, 517.30; found 517.2.
Retention time (anal. HPLC: 5-75% MeCN/H,O over 5 min) = 2.04 min.
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15 pi peridi n-3-yl) et hyl am no] et hyl }
-8-azabicyclo[3.2. 1]oct-3-yl)amde; (mMz): [MH+

W@ 200808038y C26H38N602, 495. 34; found 495. 4. RePE€NUSN5/005070
time (anal. HPLC 5-75% MeCN H20 over 5 min) =1.95

Exa%crﬂa25“?@%&1}%%&éﬁ%%?'{e?‘-’cyafbéf%;%&*‘%@iéﬁ%ﬁ%@‘wf-1-
X6-t hi Qﬁahmsxﬂfdﬂ l na?rwmmieﬂ@ﬂhminoﬂeth%} @mi@w[m 1]Joct-
[3.2.1 ] oct- am de, d)é@{s + calcd f
C26H39 ﬁmnds,dw/@g[Mds ocaégctfoz Corld10dlaOpdrd 1t7i 306 fwda‘i 17.2.
HPLC:
30 1.1 SRR (R SYER 3 SANERIHD Bidts mif R 2 min

1S, 3R, 5R) - 8- { 2-
Exa(méplh an elsmm%r@pyli w%@brquef& -GQuppXyiea 40yd é(ﬂrS,ﬁB}SI@twl? J(1,1-dioxo-

cal oo RETeS PR bispetn 3 Uy ool oot -

Ret t P
_e2e 8 ' i W %Z«;[W([;Hq' !ﬂg)(/inft%r gg{’ﬁg}fg@!{s’ﬂ@s O¥efound IS,

5- f | uorReténtiogdipneo@nhl: HRLCh Gazisl MACN Afi6baryeriScmag i=tl.22 min.
{(1S 3R, 5R)-8-[2-(4-acetyl pi perazin-1-yl)ethyl]-8-azab

Exalnﬁ?ig ho lLr’éolgroéifl O%4in zo%lﬁﬁc{éj:) 5?{1?0 adid gﬁ’g@ﬁtﬂl@@ gﬁ [(dl ,1-dioxo-

or o- | opropyl -1Hi e- 3- car boxyl I’c
5- FI uortetra’hlyldtdqMZM@th—G@ﬂWth@xmhﬂ)mb}dthﬁwer

was prepared accord Ifa? the protocol, described in

( Buu- Howabigyclgh3.2. dpc yl)%;(mdrfreﬁéfzwé%ﬁl] cateddhy CaabgalNs04S,

1, 230 %éﬁéébi}g%{@l 5-9 e%?;%%% 159554 Qgﬁﬁ%& U ?\éleCN/HZO over

1H), 3£1n(r§,=232ﬁmiﬁ'.he met hyl ester was al kyl ated at
N1 with isopropyl iodide in the presence of potassium

Exaﬁgp;gﬁ?gglt ngfz ggyli %ﬁc? b féxfal g%by{ﬁi J(*;h @W&%%%&Z 5& acetyl-
(hept, pllwndnia6;1)(ndathﬁixﬁuno1amy1}s&aiab@wcld[®tzngbcteasymrmde (m/z):
was then hydrolyzed M5 NaOH THF, RT) to provid

the ti t[l\@'}%:hlcékﬁé@' @Iagssl\bozpﬂ%%& fomah49F.4. Retention tlme (anal.

5-fl uor | ndaz lic acid
1S, 3R dfpie! SOMRKE ﬁm%"? “T@ctfggt&? Y o et
title internedi ate was prepared accordlngito t he

Example éatﬂrléomfopﬂxbfrﬂpm®zmlegﬁa¢atrbomlcamﬁ {(1S3&HY-3-H2-[(1,1-dioxo-

'1”7 iégﬁ@ﬁ% Sicat ot bt bRt P SRt ool Loct -
il (BRPIE (CQFCd f%msﬁﬁfﬁséﬁd So3h folyc502.2

(br, 2I-]I}qterﬂ10& tﬂnd(a@hﬂr Hﬁi’LGS 5}65% Me((?N(HjQ-B)Ver(Srmm) 2.12 min.
[ I\/H—|] + cal cd for C18H23FN40O, 331.19; found, 331.4.
iQ Ir(18
Exﬁ’?%l)s BhiQ ﬁo%ﬂoﬁﬁniﬁgﬁdag?fg%;%étbﬁgnhcﬁ%% b@@%@@ K1
5-fl uormethm&sui;ﬁ)miﬂmpeﬂdrh BrdamnethgladrinajethyklyBiazalzicydo[3.2.1]oct-
{(1S, 3

di et h§<§1§%rﬁ§r:§ é@é@?ﬁﬁi}%@f’é% for GorHladlsP5%- 31 3 pifopnd 531.4.

Retention time (anal. HPLC: 5-75% MeCN/H,O over 5 min) = 2.07 min.

Example 31: Synthesis of 5-fluoro-1-isopropyl-1H-indazole-3-carboxylic acid
{(1S,3R,5R)-8-[2-(4-acetylpiperazin-1-yl)ethyl]-8-azabicyclo[3.2.1]oct-3-
yl}amide

a. Preparation of 5-fluoro-1-isopropyl-1H-indazole-3-carboxylic acid

5-Fluoro-1H-indazole-3-carboxylic acid methyl ester was prepared according to

the protocol described in (Buu-Hoi, N. P., et al. J. Hetereocyclic Chem. 1964, 1, 239-41.
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The product of the previous step was reacted with

di nmet hoxy acet al dehyde according to the process of
WEX@S08B8IL step g to provide the title intermeRCHUS2005/005070

(mz): [MH + calcd for C22H31FN403 419. 25; found,

'H AR IDMEO AL BTN P8 280,735 404 1, 38 (5 BHD: Jppgpethyl ester

wad 41kHaRR bR} V\gl‘h(l é)gopy@ Wdide i 1n the gresence of potassium tert-butoxide in
di hydroxyet hyl ) aza-bicyclo[ 3. 2. 1] oct-3-yl}am de The

refluming Bt &1-2MR (CBéJlsbr?e(ppm)ﬁ &(@Cb 1@) ﬂ6g(91dv0d§) 7.1 (dt, 1H), 4.8
drochl o

(hepb IR 6 {0 By ol SoStopSmemi Gua b ek pifralizad i M

NaOPPTRE, R?)“t@ r&MAPAL R InteAsfiafceduced pressure to
dryness to afford the hydrochloric acid salt of the

b. Pebpdridd AR bﬁt iﬁgprgj lzl)H-n{cM*iBQe 3- %%8%1&0%01(1 {(18,3R SR) 8-aza-

b A I L();’f"- _ oundad, JSYl. oym frest s
. I -1H i ndazol e- 3 carboxylic acid

{ ( 18a3R1EMerBrefliidte(Was premirsd &'d@@dlﬁg Itcntﬁbgij‘bcedme of Example 1 parts
et hyl ] - 8-azabi cycl o[ 3. 2. 1] oct - To a flask

¢ apdbhugingithpyintpomediatgfo &he(mPYiPWH amelamgf hdspegopyl-1£-indazole-3-

et RS BEVOR vl kg 77 (R0 LT BT oo

7.2 1Hpr4 @(mt mj)adtil (bt, qm)ozt o\te 2Bnozlucs 1 pir Ihhmpn%vqaoag) (m/z):
Sste F] final "m xture was stirred 36

[MH] aga q»ﬂh"pn Ewﬂa@N@éBl 4%; faed cBiipt- eReteba@tetimr(am@LI@LC 10-
o ec anal ysis. Water (20 nL) was
O?E\g%@eﬁgﬁ\ﬁvrg nfﬁé 4??1I§Wure was diluted with 300 ni

of djchl oronmet hane, and shaken, i n a_ funpel _before
c. Brepar 'aJ. Ot - J-‘_.u n el u' e- ‘2_- G 1S3 R AR)-8-(2.2-

divpethoxyetyDr8-azashievale[3 el logte v Hiamide yi ng over I\/gSO4

SRR e YO

accprdpaioathé pﬁ)cbii?loﬁ‘:mcaxnpaﬂf sl 88 Provideothe mm]reenqemeumtb. @%72):
the TFA salt. 1H g DMSO- d6; free base): S (ppm

[MgHg' qaﬂﬁdfoaﬁyszﬂ@Qada 29ppoundt, 193d, 1H), 7.23 (dt,
1H), 5.0 (hept, 1H), 4.0-3.9 (br, 3H), 3.5 (br, 2H),

d. Prepargtich qfté- ﬂuqr@-ll}lsomomlélkﬂ-mdazsleB -carboxyléc achdHy( LSBRISR)-8-(2.2-
d{ydrdxiithyl) B ap-bidybiors.2. 1dadt Sy S afnide C26H37FN602,

To- oo RERIRsd g oh A (L0 0 s ae iy Tibmg or e M

hydP¥EHIVESAckd Bd HeaRKIORYO°CLidy '1'11dai-‘f?é Radti GRMPANM Whs @I, and
{(18 3R 5R) - 8- 2- (4- acet yl pi perazi n-1-yl) et hyl | - 8- azab

evaposatddarrdsr @duce]d poessur8-to yiynessntiockford tize hydreqhdora dapdhsalf of the

titl 1@%&%%%,?@%&&%?@% 1'9<§ if%?%dﬁégmqggm 21; found, 391.4.

-8 azabl cycl 3.2.1]act-3- %/I arln de,
6 h aa/ P Grelds 2 _,,

S e RO Y

(618 ahig) o, 7@ o). anRebdinin tﬁaoétd)iyborohydride (1.01 g). It was stirred for 5 min

prior to addition of the product of the previous step (~1 g). The final mixture was stirred
for 1 h, at which the reaction was complete based on HPLC and mass spectrometric
analysis. Water (20 mL) was added slowly and the mixture was diluted with 300 mL of
dichloromethane, and shaken in a funnel before collecting the organic layer. It was

washed with 1M NaOH (100 mL) and brine (100 mL). Drying over MgSOy4, and
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15 (anal. HPLC: 10-40% McCN H20O over 6 min) =1.47 mn.
b. Alternative synthesis of
(lzoosla)m'saspyl 1H i ndazol e- 3-carboxylic acid {( 1B BBSHBS/005070

ore BB Rt ) i PR TR E OB B0

affér@BB@hiY dl@uirehlﬁoa%%a§ ﬁiet'rm satlhelHJNMRr(ﬂDMS@tc% ake bAR): & (ppm)

previ ous step (80 123 mmol ) was added potassium

8. Ot(‘m iHbﬂtEbGdlddéH) 20 Qd&ﬂslﬂh 7.23. 4B, Thip 15)0 CGept, 1Hébp<’r @3\ (br, 3H), 3.5

r L8845 109, 2RI b 050 R Pt o

for & FRFIN Y, £9Y.90; 6@ 48851 Berntivhithle (aﬁ@pfﬂxmqbvmd/ in

50% aq. acetic acid, and fracti onated by preparative
Me@NI&Q ovarfmim =t5h28 mint | e conpound. (m z): [ MH] +
cal cd for C26H38N602, 467.31; obsd. 467.2 [ MtH] +.
RetExﬁmpl@ 32t Spnthasisbf 1igrbfy]1- DGR Uk CIY-¢d2Bo0yliy adkd mi n)
2{(Q93R15R) LR-@-aceyyl ﬁﬁﬁiﬁn-qf- Dethyl]-8- azab1cyclo[3 2.1]oct-3-
1- pf1PRAtde 1 H | ndazol e- 3-car boxy ic acid
{(71S, 3R, 5R) 8-[2-(4-
a. Paeatationioff ¢ Feint fizole-§-caiboxViic &4 618,38, RpR I 24 4 ko tpiFerytin-1-

yhetByl-dazbitVdo[3.20166€S §1 8inlld ar to that of step b,
except repl acing the i1sopropyl iodide with n-propyl

i odFedtitleintermpdipie veasimpenated angerdine puthe roqesyse)of Hxgmmfe:!

RN TR R W -

aci®astepbe. ) [M-2H P Raled for GRHWN D042 989:388nd, 425.4. Retention time
PCT/ US2005/ 005070  Exanpl es_33-35 Using processes

(angli HPL&+ 19-60YMeCHHER avigGanBD), = 47w r epl aci ng the
i sopropyl iodide with the appropriate al kyl halide,

b. Albeenaty hehis off 1 -BBrprwpyle 384 8 leBcarbogyleparie d( LS3R.5R)-8-[2-
(ZEXL&m:blbleeraﬁnJl=bl)léth1-$¥ézahndﬁ‘2<§ﬂ362 3iasbdXxanhide acid

3R, 5R
i i’f 9 %fwﬂ%’n gt °8§/§?‘%’%( ¢ 1?&5]088{”%“% F}} a8t pf e ) -
mte{gg{{%&ejh‘gélogﬂ{ef@ﬁ(gg%s stgi?@ddrgp%gp 23 ity r/gl?&fa g)og%énﬁ‘n tert-butoxide
(48m1g1)0 43 1@madH amﬂﬁlsopildi)yExﬂmlzl (8734, 0.368 mmol). The mixture was shaken

1-cycl obutyl | H i ndazol e- 3-car boxiyl i.c acjd
at 8§ °gHor 51 b.gind shgyevaporated to dryness affording pale brown residue, which

wafh %@stol’slgﬁ'lﬁ’?b*?z%d“ ée[t é&kﬁ % cﬁé?e%é%pﬁé@%@b% I%'bggtt% %ferd the

uﬂé uftd (/) |T\’M+Qi]f c818d fdl"@sH@ngsIO,z, 469P3Gobbd.6B%02 [M-+H]".
H20 over mn) = 2.20 mn. Exanple 35

Retgnt@y]ctug@ el HPLI@ @"&ﬁ% MeCIERAY o6ty 18 Fc3-89 min.
((1S, 3R 5R) - 8-[2- (4 15
. Synthbsib pf berawl-iHingiobt-Behibokytiz atiil YLy BR IRESAPe@t - 3- y
aterdpipeiazint I Rethyl]-BMrkbityadacl lfdwt 3GABMIABI602, 493. 33;

found 493.2. Retenti ti_me
Usdlng a process s?m?lar to tﬂat of step(b except replacing the isopropyl iodide with

n-propyl iodide, the title compound was prepared. (m/z): [M+H]" caled for CysH3sN5Os,
calcd. 467.31; obsd. 467.4 [M+H]*. Retention time (anal. HPLC: 5-65% MeCN/H,0

over 6 min) = 2.05 min.
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HPLC. 5-65% McCN H20 over 6 mn) = 2.34 mn. Exanples
36-40 Using processes simlar to those described

wW@bwsmes03she conpounds of Exanples 20 36-40 caPChES2005/005070
prepared. Exanple 36

1-i laxl4d i ndazol e- 3-carboxylic acid {(1
S, 3&92@%?;—5}( (R) -3-(acetyl -
et i3 Prot@bdey sindldr @ MadonEaiply BD; SkcepRPiaeie!tRt Rogrobyl
_ Joct-3-yl} am de. Exanple 37
iod1de withpthepppropHaieradial bilale3the apimpryinils o BB kaimples 33-35 were
E}éqleﬁ 3R 5R)-8-[2-((S)-3-(acetyl 25
PIeREERYI ami no) pyrrolidin-1-yl)ethyl]-8- azabicyclo[3.2.1
]Joct-3-yl} am de. Exanple 38
1-i sopropyl - 1H i ndazol e- 3-carboxylic acid
Ex¢rapls 33R Smyl-8Hinddzoles}-carboxylic acid ((15,3R,5R)-8-[2-(4-acetylpiperazin-

"5 BonoiheRERab R dars fletd il Bt bated for
2005/ 0803B9,NOL/ 465200 R4 AA2RTQ. @%éﬂﬂ%@th%g (anal. HPLC: 5-65%

1-isopropyl-I'H1ndazol e-3-carboxylic aci
( (1S, 3RVIBEN/B:Q 2vér(Rpin) = 212Gingxo- t et r ahydr o- 1
26-t hi ophen- 3-yl ) et hyl am no] ethyl} -8-
2@y £l L4 518:3Y, LHe. .8-[2-(4-
Ex%ﬁﬁig g%rg 6%1@0&1 1 H-ifRfako18:3%da) g ac?ggiggﬂ,(sﬁ 8-[2-(4

i ndazol e- 3- car boxyl i

S, 3R, 5RceBAdigerptif)l-yllethiyl]-8-aditooyelo 3 2. AloptiB od ) abd@e; (m/z):
;I_i hlog? P @&jﬁ?g@i@pé(%ﬂgzj‘{lwgm@ﬁég ﬁé&g}f ﬁ%’?eln‘g[)g’ 'ti%ie (anal.

1-i + &F io X — 1
R R e et

{(1S, 3R 5R) - 8- yl pi per az
icyclao [3.2.1 oct-3- yl}lam de di hydrochloride 10 a.
Exalpp%]ﬁ 3P a£ -pgi‘{ogﬁllyl- 1H—indazo¥e—%-carboxylilc a>c/id ( 1S,3R,5]|{)-8-[2-(4-

(1S, 3R, ~[1-:1.50 o 1k - cal g1 /R0

15 a Reiniatrich SRR s a U REE 51 ob ) PRE Y T A

t ent - buiH+HEsdakid 8r 6,5H,NyOs 433 efdund y9ai2 b Bikteativh tiask(anal.

equi pped With a magnetic stir bar, a refl ux

condens@FLCar-axfai fi%@rﬂé‘f@“’d“hﬁzr%@ﬂp-i nlet and a

t hernoneter was charged with

1- i Bepmpmsl36146- | ndazol e- 3-carboxylic acid (250 g,

1.224 nol, 1.1 eq) and 2.5 L of 15 tol uene. The

r es Usingpgossssp eimsilanto thase dascribasicatzons, theapagonndsr@tBamples
36% To. this syspension was added thionyl chloride

2 £82 S BreP4°436 i nol, 1.65 eq) over a period of 40

mn. The mxture was heated at 90-100 C for | h and

was cooled to 25 C. A separate 12 L three-necked round
Ex@yople St HHiseptopshilppdatolet3-barboxpdichaaid 6ElS,3 5 R)-8-¢2-((RYr3-(acetyl-

addition funnel, a nitr n.inlet and ter .

nas changbiRrdegraidt g3t ety dnig 5 KRG offamide.

(prepared fromdiluting 356 g of 50% NaOH wi t h wat er
Ex4mople 3481 -isppropytl 1 H-indazole-3-carboxylic acid {(15,3R,5R)-8-[2-((S)-3-(acetyl-

o e Bt pypyrolidin - ynetii 8-S anied A5 Fodr- S50 2ke.

Example 38 1-isopropyl-1H-indazole-3-carboxylic acid ((15,3R,5R)-8-{2-[((S)-1-
methanesulfonylpyrrolidin-3-yl)methylamino]ethyl}-8-azabicyclo[3.2.1]oct-
3-yDamide.
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ester (251.9 g, 1.113 nmol, 1 eq). The resulting

suspension was stirred at 23 C for 10 min and was
weowbesh3sd 5C. To this suspension was added t hBCHUBZH05/005070

chloride solution in toluene over a period of 90 m n
Exar

e {
AR e Sh ?f"@ﬁgé; SR RaRt e B (3R R 1B g -
Théi fah - Ha§i3t h fd)éh;
Ima;er vvagi(glw:cajr&ggd 1t I—Lls)%ﬁwg]grggfgulsayer
was wastrabicyglels- lebct-éfyl)zmlm % brine; and the aqueous
| ayer was discarded (1.005 L, -pH 8). The organic
Exhlﬁ}ﬂ%mo\/\ﬂfsoﬁ@pbﬁPHﬁﬁdéz%lé’Blegar‘tﬂ)&f}h&\@éd QGB@?@SR)&Q-G{Q [tsa (1,1-

of the volume (-2 used i

f ol | ow dlgxcs-te@phydrbmﬁtthmheﬂ-Be}d)mezjhylsmuw]etﬁ’yle}pfbr ation
of 1-is | - - -carboxyllc acid
{(1S, 3@%&?%‘@%&1 - 'Y 2. 1] oct-3-yl }am de A 12 L

t hr ee- necked round bot tom f I ask equi pped with a
mec Eaaimphd 413 (Siynthesis afri -isapcbpgyl-di#-indnzele;3-aavboxyligacid
I Nl QULSBRERY-8-NB (4 Ro&y Biipwasinc hang a8 azabieeclp [ 12U Tct-3-

of § §mufé2dﬂ£‘9h?&ﬁﬁh@§9389 PCT/ US2005/ 005070 pr evi ous
step. To this solution was added trifluoroacetic acid

a. Br8p&ritidn) of §VE B R B RPEF | Ieidopropyll D HhdazoTeh®-c stV driigo]-8-

alhbiEyeIdt3 VA SodArer §-eabbRYlicladid Adr+-BiR @dr t enper at ur e.
Wat er £3 3 L) was added to the reaction m xture. The

rest} ng%-u%c&éﬁ sul bettom eyl equdpred voith enragpetistifibar, a reflux
coﬁ%ﬂ?e\f&% aﬁkﬁ%ﬁ e? atc‘?liﬁto%%a frﬁet%ﬁ% tﬁerg{bﬁr?&elj 4 ecrhaaged with

ure ers were scar de

-1§tqir6p§1ﬂanal)d&dizo(é32-Qa1Fdo)xylAaSmdQQ.‘B(Bg lezb4oumd], adided) dnd TBof
(6560 nmL) over a period of, 90 m n. The resul i ng
tolugnep d e reshlting supsBsien was strred apg aem ataif-$Qted Tpdhls guspension

WaL:] adc}]eﬁghlﬁfffl%ﬁ%? j(A%% @f 8;38 rrgcﬁu galéﬁo}ggg /-Cl(()e Bnn. The

miRuessas Rale8Qt 9001 6@ P Cffof 188ndvwad c@cblwtot 153°(§ itle
intermediate (386 g, 81%yield, 99.2 % pur| ty by HPLQ)
as ArseptrpteiRily @r@amﬁ}(eé &g, bOI@Htﬂaﬂkreélﬁmpﬁ gt @mechanical

I b
sk BORLARY, st AT SR o) ol SRR s L or
tol@dHe@ad A NNeOHpepaieries dimtiﬁg 3b6%to? B0l Ha®Hewith m&ﬁ! to
vmthamag}rgetlc stirrer, nitrogen inlet and a

1.48Har adrtdd. &R, SRS - %waog%azamctyﬁlq{ﬁ@ llpetenamerp@osylis agithgerr-butyl
estdf (?gi g%dl i%%&l?}h(lt rq)gge s%gtmr%%&saensbo%h%%ﬁ? dré? 3?5&%10 10 min

andwadS&oad tp 5°C.TTe thl%%ﬂbﬁdn@ﬁ)n%%ﬂ&dl R A0RBCHBbIdd eutfcdrin
10 min, cooled to 10 C and 60 w % aqueous

tol@ﬁnwwm@ﬁa@étoé P8 atipdiecping tlge gltemalzgl@p%ttyfe s S afdbrpughout the

addl dﬁc' ge{cﬁ) l u geim %SWE@% {]rrgcg f Srrgmv\a reilct lé)w sxgehrm%d?%% °C;
theG@lhéduS ,1ay6ﬁﬁza§dlswr&éu dli. WL,omﬂm)ham drddrflc Mydr @m@wm@ﬂ with 1 L
wth 5w %brine solution (400 g). The aqueous and

of 20 whi lrineagud he ngueousdper sitas dlsanrdleti 00T farbld 8).ayhe orpenic
lay@m c%'i‘l «%ec%% §§ ﬁ? al P s c?r(clénf)ratteﬁ Qo [11;?19 oH’l‘)e VOM}né: ELZV\@f) and was

ised oW ng" s
used in the followmg step without purification

:

b. Preparation of 1-isopropyl-1H-indazole-3-carboxvlic acid {(15.3R.5R)-8-aza-
bicyclo[3.2.17oct-3-yl}amide

A 12 L three-necked round bottom flask equipped with a mechanical stirrer, an
addition funnel, a nitrogen inlet and a thermometer was charged with the product of the
52
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purification. d. Preparation of
1-isopropyl -l Hindazol e-3-carboxylic acid
WO ¢SVIRSHR( 2, 2- di hydr oxyet hyl) - 8- aza- bi cycl oPGI/BS05/005070
Joct-3-yll amde A1l L three-necked round bottom fl ask
' d
preiih SR5 I8 sPUBORE! sflast i Bhoncu i B G AT S Y fgiod of
10 pfigV Theifesaitiap ndrtire wastsﬁrrédzf& it a@ﬁlﬂeﬁt&&hpékahme 50- 55
C._To this solution was added 3N HO (82 nmL, 0.985
nol Waterfg8 Ip)evas addedyioftheregcsionanixgire.r Theresulting sgspegsion was

s 99 061 P B AR REAEH 0B I gy
top3wb layefs were ditaalstl aR2Oth® Bottdrh EayeOB0 thBY®hs Yélkcted and added to
coIIected(lZOm_ rovide the title internedi ate,
MTRE (96 Qmweu%@rlqdpft?ﬁ%mm Thowasgltsxgsgsnansien yras cooled to 5 °C
005/
B AR 571 1. T 0L R L RIS ORI

M’I{BE B08RnbRhnd@dtied lﬁxfﬁer reduced pressure (80 mm Hg) for 60 h to give the title
acetyl pi perazin-1-~)ethyll-8-azabic

inrgregiag G86 £38 P AiAlEOG yEMTGYRYGIFHE) asngofi-white sandy solid.
t hr ee- necked round bottom fl ask equi pped with a

c. Rreparatidncofslt-isoprepyl- H-intdazotey eaibokglic amd {6 S 3R6 Rp B2 8¢
dwasthch&tm&)ds-mzet-hlcmﬁmmlddtaeﬂ}mmlaor ohydride (84 g, 5

é}r gogs)gg ngcﬁg al en l o et aﬁg?éﬁ o ‘ﬁ@ﬂ a%‘q?gﬁét?csgt{r}elr ¢
mtl% o&f ﬁltlé’c IRl R Qﬁé‘ﬁioﬁﬁte@ %s %ha%eﬁ%tﬁﬂehnteﬁﬂ@dlé‘tg YrideRevious step
50 ). The

assenbly was rinsed chl or onet hane
(84ng, )()tll&?ﬂethshcﬂﬂa)mmﬂlaﬁ@(S&) ml), awdodhan gedetoxyborbhglride (62.6 g,

0285 il AfrerstifeBirpervan SemsbEd o I Mt Sed i p2C and
60 Wt‘e/o losbid &n@ﬁoﬁﬁéeﬁa‘i@e@nﬁ% ? g”b@QS fnhcglzgfra% gdcg(éarl g%ﬁgshsolution

Celite and 10 w t'h Ior one
wasrktjrredToe 30 idit, rwztrmedlaszmshenid wiiitrdd folkl 1 i (Fhe( B@umelvyas filtered

o LN e SRS e R S  Eh BYBe
ISAASh 250 Hbob A B g e v

wagtdeantrat¢ B0 ddrk oilgs] 5@dokdd, whd:ht\m wek inuthe folksving Step without
heated to 40 C. To this mxture, 3 NHO (33 nL, 0.396
p aflo’Was added in 3 min. The mixture was stirred for
10 m n and cryst allization began. The resultin
propylt 1 -indazgle-Barboxplic aci@ {EBR.AA8)-8d2L0

Eﬁm vthet lj&aaatblg[cm&ﬁ]l Ibt:teBﬂﬁ} anhdggh What man #2

fil d th
Lt navr A heda ot voRiang B AR RpnRlas Maiefioaftel
nitidigbd PGSR And QkhedMoHetbr wag cﬂlﬁ%@d%ﬂﬁ?ﬁle‘ﬁ@dﬂéﬂb%eﬂ)@ﬂ@&ls%%p and

Cfor 24 h to provide the title conpound (82 %)\J
wafeg é?;ﬁﬂ mLyand I@;lwdh@§0§5 OfC . To this solution was added HCI (82 mL,

0. 9%% Y %Fﬁ%fs% I1_}-1g rrﬁgx%grg lvx?assst{:n?erdba? )%l bcfo ‘f h The reaction mixture was

cocﬂé’c{ ﬁ;%aﬂcem RuBehadiwithl 23 kel NdGH 8t Fza . ey elod(te pB 3151, After
ocC -
about 20 min, the lower layer was collected (~120 mL) to provide the title intermediate,

which was used in the following step without purification.
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yl }am de di hydrobrom de A 500 nL three-necked round
bottom fl ask equi pped with a magnetic stirrer, a 25
wWmRGs0gmseY i nl et and a thernoneter was charged BET/0S2005/005070
water (120 nmL) and 1-isopropyl-IH
e. Sy'ﬁﬁlﬁﬁglo?l Fsdp RS XV ifdad60eB -EdrBoxvlic acid {(15.3R,5R)-8-[2-(4-
acktyl IDU[dLln-I_gLﬁ h.y'ﬂ@g%&% 1&}0?(? BQZ] ]Bcﬂ?%i})éu% (ﬂ%’ 43 5’&301%19_1}d69

azdabrcycl o[ 37 2.1 oct - 3- vt j aimn de dr nydr ocht o

22. 2 ninthrye-nddtkedrreosnd bottegn ﬂm&éqmgaada&ﬂsh infageetid stirgr,\ee
.a light I |L.ow cl ear soluytio is solution
nitrgaeA oS SR s Ragene grAvapehgraed pvigh %ﬁfQ iRgpoionparolride (84 g,

05 O OO 28 <

and‘ dhagiedavith 1-edeggipigenmrihaisdrg, O dtrmol). The addm_me aﬁemﬁl‘ya;vas rinsed

w1t§ ) arteﬁg o 87(01 ?m"l_" S ayerq&(gl;f}qéa Iwataﬁgfbarggd with the
proﬁﬂéf%‘?ﬂ?e ﬂ}l@‘@&lé ;tgp S%Qro T%Zg?lé ?13{1’1:3 YRAIT Ld’lI ﬁg ﬁ{t%gldteﬁig%rature

gi ve an ‘organic Nl C concent rat
les than 28 °MDTB€)&E/XG&@3\&9 stfedd EBAGahIn) ﬁﬁ@r‘éﬂ thialgh Cehte and washed

) uart Iurre %utfg et hanol (250 )N
with QRBIPTaRGTRIE G ADD P dnhe Rlfrate Wasotrshed witpel N DeBl (300 mL).
ST A A e

~13rmLi pi tati on was observed when nore than half of the
HBr was added. The m xture was stirred at 55 Cto 62 C

f or Absqiuts efigpol Hef mhbvayaddsd apf s mixtuiepetspons@ingied to
I )
2L TE IS s MRS p B RERlE migre vas

hea¢hfd| ted0&C. 4 tEism@banre 9 ACHON(33m148.396 tnaolyives added ih Btrhi@. The
nmpound (13.42 as_a whjite solid. Exanple 43:
mn@wmwﬁgre@ fors mT@gtp andyetysfalligptionbegan. The resulting suspension was

sirfelZSG-EI 2 oy ARG 2= MRS v ehered thouet
Whawadii #%/filteﬁ[papér Aot vkt ¢hjeawhdiwashed avitodbsblutdethinol (2 x 100

1-i soprop¥a 1H i ndazol e- 3-carboxylic acid
mLy. Ths pred agdrigd pgder nitrogen for 30 min and then under vacuum at 40-50

°C ?‘1‘}2%‘8'??%’ %% B GRRE00, " Lot oni 111 o/ wet o

hanol i c aci.d s | ut.i.on
0. b5 Qﬂnﬂ Elmir s o rRaBroi i pden - Firpas e e
( yolf HF## Hriegtiy Ipiner azinsf-ybielndl-Grazabicy elg 3.2 Eloct-3-
aceYQﬂQﬂdFrhhlgfohﬁgnnéehanol was added to thls m xture

1R g iR, horpsencais” selution el L
mtﬁ)E&f‘mﬁalt L\Q(Y\’Efﬁei'ﬁlonfertm&l dhbARa &bt ﬁ@%}s\n o e?&rﬂf RisoptdPyl-17-

resulting solid was filtered, hanol
mdan&aa«mﬁvxﬂnd@mdwaﬁﬂmﬁﬁﬂ¢8qawézmhgﬁmpmhnndewbﬂMﬂh8as a

e Byl o S0 B B conhl i e 2 oo B B e

mn@ﬁt‘e@vz{s(sﬁﬁ‘e@% 3@3}3 a%éh% yél‘ﬂov@%l%tayéd?hb?ﬁ{ ard fidsothtld Wi daadd

azabi cycl o . am de
25 wt % NaOH (7. 83 g, 24.4 mmol) 1n 2 mln to give a white milky suspension.

Dichloromethane (120 mL) was added and the mixture was stirred for 30 min to give a
clear two-layer solution. The layers were separated to give an aqueous layer (113 mL)
and an organic layer (125 mL), which was washed with 10 % aqueous NaBr (120 mL).

The layers were separated to give an organic layer (120 mL) which was concentrated to
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To a solution of 1-isopropyl-1Hindazol e-3-carboxylic
acid {(1S,3R 5R)-8-[2-(4-

w@e@spsssper azi n- 1-yl ) et hyl ] - 8- azabi cycl o[ 3. 2. R¢DUS2085/§05070
}am de (0.2 g, 0.43 mml) in nethanol (3 nmL) was

abo%ﬁt?{%g%ﬁgcete&t&ﬁﬂl%l 'Kbs%zﬁdt@&ﬁ W?ﬁ ¢ l\x’jds 20444 dfNhé hidire was

43 nmol ) e res tlng tero eneous
distitddud gne ~286 rhbéstalhedtae., The salitibn tag et,lrréd htt S8ro€and 48wt %
all owed to cool overnight. The reiyltln sol i d_was

aqueeys P2 Sl hamall WAS sHded im g ming Raecipifation yragabseried  when
mo@h&i ]?{a?f é@ﬁ g/ﬁrl WastHiRe uTﬂe tﬁres\%lé ﬁ[rgegt aQ%S gé‘, 0 62 °C forlh

nthesi's of p-to uene sul foni c aci
andaherﬂedoimlrib embiedttemperdarobet Biteaad by fiteatavias Washed Wlﬂ’l

b T G 3 BSE A  BB S a1

vacmg&%ﬁgg g%yiﬂgent?tzg Qélﬁpo’%mﬁﬂ ? 9% %5 bfa %ﬁt@ solid.

vvas“i\'l'egg’fp;i? aicPfll i 15‘5@%‘5 ? '(%a;r:ﬁ ifgéé{;lﬁé-y e - zoley3-

p- t Wiabicyelold. 3&31‘?“6‘351ﬂ}aml%nohydrate (32.3 ny, O 17

RERY E g i e S T e I SR (e VDN

ace@rﬂ;ﬁﬁ&hﬁﬁq }ﬁ)’b‘ﬂ}glﬂl%nazﬂbllc%?heqo%QQIyl}a?nﬁQWl g 021 rnmol) in 50%

tenperat ure ystal s of itlé " compound forned
acetpndrite/gater. (1 En&brwlae added @yaﬂluambp I Mfumaicagdbalstiof (0.44 mL

0.4 pusastE eiResltips Soi3idh e PO RS o i R ppymised gy oty
aceia@é’@lrﬁfu)?’ Hot HiRslo1 Fas 2dddd t@ Thid Snildaird ﬁflﬂﬁr}%ﬁﬁl‘i%‘ﬁﬁﬁ a homo geneous

simlar to those of Exanples 43-45, the f ow ng acid
solgmintveasebtaided @opmdpy The kesulivhgxdéas sGlutian v yhancallowied to

-8-[2-(4- | pi. in-1I - :
cry ek Hy Pk DR RR O b R g FLsipdavashpwith thanol,
andQﬁﬁﬁ%&& vaBueflth &iJehEiHS bOEp bRl RUREI (098 g)

equi val ents of acid 1 ndicat ed I n parent heses acet ate

t(Q}P Qﬁgﬁ gy‘n e'51sruf rh% %’géaﬁro?e 4|§ §§é -mda%‘ple-S-
Bi n‘Eﬁr 8 41 ﬁ’br ane

Pr e&?&PWF‘G ﬂ-ﬂ“’f:’E)@ 2 e( hurmn errbryonl c Ki dney)

¢ eDI\’IkS? Sggr}ap orY of\li fr(%:’rc% %%—%Md%%ool? nboéigﬁrgr %%1%) g %ﬁs-%[ 2-(4-
acewlpﬁailﬁh&ylﬁm%&%&aa@ ¢TBIBOL. aTt-B A} hide e ebd mg inftgol) in

assay) were grown in T-225 flasks in Dul becco's

meub@@nlf(% ed) “eagadégd maﬁhaml(chmgmho%llﬁm| agicheplutiasn®. 43gnL.
0. 4? a%g%g & \;%? dlggé ;16%2 r%ﬂgouézﬁllp 1%3 3\9 ! Hencléﬁatggltggggl)blhze filtered,

andSdliBfe B 63 oR & vl ght 1 AHe k@uBing Jo0M ivie fHRFe8)WakiRd) with methanol
(@ BCO- I nvitrogen Corp.: Cat #10437), 2 MM L- gl ut am ne

andgipd under viapwum)io gire the fitle aoupoedps asﬁql’@rﬁ)&ﬁ)g)i n/ n
(@ BCO Invitrogen Corp.: Cat #15140) in
Example 45: Synthesis of p-toluene sulfonic acid salt of 1-isopropyl-1H-
indazole-3-carboxylic acid {(1S,3R,5R)-8-[2-(4-acetylpiperazin-1-yl)ethyl]-8-
azabicyclo[3.2.1]oct-3-yl}amide

A solution of 1-isopropyl-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-[2-(4-
acetylpiperazin-1-yl)ethyl]-8-azabicyclo[3.2.1]oct-3-yl }amide (38.7 mg, 0.08 mmol) in
isopropanol (2 mL) was heated in a 75 °C water bath and solid p-toluenesulfonic acid

monohydrate (32.3 mg, 0.17 mmol) was added. The resulting solution was heated until
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20 a 5% 02, humdified incubator at 37 C. Cells were
grown under continuous selection pressure by the
wa@easnswsy of 800 pg/ mL geneticin (G BCO | nvitrBgENOS2005/005070
Corp.: Cat #10131) to the nedium CeIIs were grown to
r : 1 809 n [ t
the Kﬁlﬁ%%é/ ag(g% %?ﬁ/ ’t;heﬁ) ?flég)vy%? ¢ (gaori \’;('5; I9 o§111I l?e‘ﬂhki' @Sfét%%éagﬁhe dtltle
con{p@luﬁ@f(ﬁﬁﬁdfoe&nj/ghth serumfree DI\/EM 25 AII st eps of
the nenbrane preparation were performed on ice. The

;S: ExdTR |4@Y§§nt‘ﬂ@§s bf Gtk o8 Qﬁgtﬁo%'fﬂﬂinﬁ%oleﬁ carboxylic
vveriq&&é 1@%@? 'I!Jiyk{%trc}%% gat |“gr11 Bg%i)ﬁ?' )i]oct-S-
ForY nbrane preparation, cell pellets were

Ze(slgﬁﬁg EQ}%gddr §1F1§ . pfliilggér)oa%aéneglﬁs 43-45, the following acid salts of

roxyet anesul phonic a

1-isopiteiIS) £-ipddzglesB- ca]m&‘ylanamcs Q(15T3H AR 1 84 Di4-anétf piperdzaub 1-
nL/total .cell d fr 40 T225 f] asks), and
yl)%%&@ﬁabz%b[%éﬂ‘i@c m eo‘ﬁef&ﬂ%‘?RﬁB‘?‘Je ; ilétf?masumthe?umber

a I
of Byt iehs g aficT i Fps by NRIPIRITb GOy airaie @
proplioaata ( the thrizgatel (2)hghaspheter(@tsant 56 WO 2005/ 080389
PCT/ US2005/ 005070 centrifuged at 40,000 g (20 mn).
The pell et was washed once by resuspension wth
nMenpiafiple7e Radnligmid Bintaig Asdyoans-HY g #HuMin Receptors
40,000 g (20 mn). The fi naI pell et was resuspended

a.w_g4 (assay buffer) (equivalent 1

rerFir 2o ToRL L BaF IR LGB Pt Vi e
recét@HDNA (BRGAREH.OF, daprri'@ﬂtﬁg grd‘t/&ﬂbéﬁd&&nﬁﬁé&uéiiég) EH] -GR113808

rozen in aliquots at Radi ol i gan i ndi ng
menbray sadielipiand bgldmg aswﬁlwe gmym Te2é flasks mrmlﬂbeqcn s Modified

Eashen U OV 5P e imim8 M0 aREN I G55 0 e groshtoride

(GI8EO-ERitfeeR R al%aurCAnca%rr%ﬂEﬁgﬁlemnﬁd%m 10% fetal

cont ai ni ng O. 25% bovi ne serum al buni n (BSA) .
bovBze serum (IEBS GIBCRgnsitnegensCdrpr: e tb04aMat mddh Leglutgthine and

(108 3uqfS e eitherg i eyt BRCOTetrogiE (g 15140) n
a SSREG, fhlllﬁlldlﬁgd inélibafor B3 75C, TERL hyed gr%WJr?uIQief E&{tﬁﬂBuS selection

concéntrations ranging from0.001 AM

prefushyaitie aiditioms S800sud/oil dedeticin (I@B(lﬁ)}hwfltmgen Gabuémt #10131)
conmpounds were perfornmed with 15 [ 3H] - GR113808 at 0. 15

to thamsdignk| even different concentrations of conmpound

ran
bR Al A, SRR ORGR e
20-]22) howt Pribt fortiaoveStngyde HERES whthéd4wide aa8Eed enithisaitum-fige DMEM.

1% BSA, and serial dilutions_  (1:5) .then made in_the
All§5@ﬂﬁowﬁmm TRRSRISHERTIPR BeRR RRITATHICHSS i (ldietell gpriolpyer was

llft&ﬂ%/ gern‘aﬁ H:hanical 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
preparation buffer) (40 mL/total cell yield from 30-40 T225 flasks) and homogenized
using a polytron disrupter (setting 19, 2 x 10 s) on ice. The resultant homogenates were

centrifuged at 1200 g for 5 min at 4°C. The pellet was discarded and the supernatant
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20 of 1 Munl abel ed GR1 13808. Assays were incubated
for 60 mn at roomtenperature, and then the binding

WO emsnsEss were termnated by rapid filtrati onP@WE82005/005070
96-wel|l GF/B glass fiber filter plates (Packard

i 0Sci . s~nVEL L d&an, [ aked | 0 . .
confiRoRl AP Do o0dfind il ety L ERGR0 B By Berfiepan win
meinbiiRS pydphtatibhIbufRE hecdduifughtidd £ex0,000l H(2GHM) HERESal pellet

pH7.4) to renove unbound radioactivity. Plates were

waggiepusiendsy in SO2BMNHEPBS cilh {7-0@ssay duitigr)deqwvalental i on
i.d,(Packgard .Bi oSci e wn Meld den,  CT) . ed .

123 MR REE Pl oS GR G s R AE spsb i it iinea by

the TS Brad faud (B:126ford,i 1978Y.1 MRnfbRitk &Fere §tBakEdA@n in aliquots at
Bi oSci ence Co., Meriden, CT). Binding data were

-808kal yzed by nonlinear regression analysis with the
GraphPad Prism Software package (G aphPad Software,

b. Radigligan8Bindinggssay8A) usi ng the 3-paraneter 30 nodel

v R RS GG L G P PEFORERLE 14 (o PHOETR W
polfEbEYIEhd Ry PalcBRARGEITREL 1 obsdf VORISBPH00 I, YRSy 2 g

test conmpounds”Wwere calc % In Prism fro
membmnb psdteihiit SDEM HEPES pH Addcdntmnikg OQA50€ bodre Wtum albumin

(B RyooRen neits SRS B RT e §t BEa0pfisand were
perﬁ%%@ ?ﬁkl& f‘tI_—I] [_§$?Ii Aqgéﬁ’shﬁ ., Bifoks IR AP SrRi644 specific

Kd ere = concentration
activBHS ER1/DBRAY at R4 differeat enespirawas chnging fhemedfdtiMe- 5.0 nM.
.decadic logarithmof the K, values, pK; . 5 Test .
Dlseﬁﬁﬁsﬂﬁaésawa@?rr%twaéwew%@ Vohie f dopnopnds yeEeRprionped with
g SV I LA
I 508 P A ] e R L e P S5 S rgfing
fromsd9¥gpMhdad0aMKi val ue ranging from about 6.3 to about
9.0, typically ranging fromabhout 7.0 to ab .6, ..
Exahit Eommoungiar aF Fesshad s b Ftﬁ\j Sﬁ&%asy?%wné Tbls Gamaituted to
; { ' tHl {£16) : Tyt
O R B e PR RE B PR PR AP Seig dilutons
(1:9)hiwramadsinrthe sare kuffere WorcspdcHicshiating wtasaletimated dn Wietgresence
human 5- HT3A receptor cDNA were obtained from Dr.

of Tthdpdabetsd (8R4 13848 asssays: yyergAingudated ferpl min pipgemtemperature,
ol AR P\ TR0 8) e SR8 g
ﬁbejrfMplatlals'(Pmd BiSeienoe Cog [Nlerident Q) presoaked @0
0.3%@@”60 Cj(r)lms;qu%\l/fr% fé:lﬂletgfxg%%%é Vevégq,w‘f%g%ggt tér%rhgewit%_lirg’@@) buffer (ice-
GRS 113 0B SO ORP UGB o
MigesdimX(ARMYd §¢ytillative, fltid RackatdIBioSaien#SE30) 01&ides) CH)reras added
(50 upits) penicilli n-‘g50 %) strept orryc{,n
to qaeh wekhand plagssoyas counted n a Packard Topcount

/
1quiTscintillation 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
model for one-site competition. The BOTTOM (curve minimum) was fixed to the value
for nonspecific binding, as determined in the presence of 1 pM GR113808. K; values for

test compounds were calculated, in Prism, from the best-fit ICso values, and the K4 value
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20 Corp.: Cat #15140) in a.5% C02, humdified

i ncubator at 37 T. Cells were grown to roughly 70-80%
w@ovkismssry (< 35 subcul ture passages). All sl’@fpﬁsmf)smosmo

t he nenbrane preparation were performed on ice.

o L B et S 9 PR B0, S
Phdmfz&ﬁbgd 19331 22n8090cFRY) K; FesgL( | %@wermas] 4= cdﬂce@tratlon
? éﬁﬁentle nmechani cal agitation. Cells were 25
Hl~ 43308 Rspubinprecrpiggigt pothapegptive degagiq lyg?ﬁlthsn of the
tl%ge%lent steps of the nenbrane preparation foll owed
rdtocol described above for the nenbranes

ex Wé@ﬁ&iﬂi}gauﬁdé‘ﬁék(mg 3 high€@GAR] edl8e indthisRRskiyHdvgardgher binding
Bi ndi ng Assays Radi ol i gand bi ndi ng assays were

affipigy fop ﬂltﬁe'iiﬂ’rn repgpine| Thremnpwisizlaf ke inyenijonsvhich sveratysied in this
ossthlp s P B it o bafi et aBGRD MEyfy Hcind rom sbous

moQ)Qﬁﬁﬂ&6BSA assay buffer. Saturation binding studies
for determ nation of Kd values of the radioligand were
performed usin lm&)‘i%l—l] GR65630 58 WD 2005/ 080389
Pcﬂixmmgéﬁosaa igaRdbBindin g Msay opieH3sx Hpman Regeptors:
Bo P etarmiviatiocaf RerEpranSubtyqecelédtivitycti vity - 85

G/ mol g at twel ve di fferent concentrations ranging
a. AnM  Displ acenment assays for
detﬁEﬁLz@@t heR @E %ad %ugaaiﬂ URASH ¥4 Sith human 5-HT
G m&kéuo{ueResﬂeéég A N #

pertormed wth nM and el even
rec&;bltcfrfodm‘éh twecoolneined fomdiis l\/bi‘chadrﬁmassc(lhmslt}goﬁBm S?rDlRJ)

R R L Ty RESR M S s ke e
rad1% éﬂatglé(ﬁgér | a‘{'ﬁ?@ﬁ’\s nge Mtln%,@% HQ&%"& Qélﬂ&c@brﬂes@m 50%

utions then nade in the sane
DulbedcbzrModified Sagles Mendnimu W@M)\@ﬁﬁs@@ﬂamagem Corp.1 Garlsbad, CA:

L NI T e e Z M YN S

wmﬂg% Hag: ﬁ%&%ﬁ%}fﬁﬁ&%@mp@g (ﬁ bR T e UT: Cat

tration over 96-we |ber firliter plates
#SH%@ BaBYarld (6 Smnﬁs)q:emeﬂhn—(s ng) d‘eeptoﬁ%mﬂn]e(mmlnvmtro gen
0. 3% pol yet hyl enei m ne. | at es_were washed

Corpp Cab# 12 140011 awp Yo 93 hk‘%@tlﬁsﬁ ©r 2t 3'td-col d 50mM

RSy P A I 20 0OPY R0 35 r PARis).

stegsloffilet helablane PrepBiatisic W@feqmlﬁirmedl‘d&f icel€ly hdc¥gst W&Sceiisl,dhei media
to each well and plates werg counted in a 15 Packard

waspspEeahand eelsiveere EnseR it o M Unitce Pylbacer érnhlosphate buffered
sahgé gﬁ%ﬁ "B &R m 1%%}’69% Lifeld- by h 19 hEn AR a%@ag{%n. Cells were
anal yz ure

d using € “non |near egressi on proce
colldets@ bi/ baﬂnﬁ@b@maﬂ 1000 epre (3rinid) KSubseuas stephof Bohléhbrane
(curve mininmum was fixed to the value for
prepasafiqreiollowed Bieraetago! daseriiedabrie &y themerbriics supreesing 5-HT4)
]EM%QKM MDL72222. The quantity [L] in the Cheng-Prusoff
uati on was defined as the concentratlon

b. R&d’3 gﬁga%m&ng Assays

Radioligand binding assays were performed in 96-well polypropylene assay plates

in a total assay volume of 200 uL containing 1.5-2 pg membrane protein in
50 mM HEPES pH 7.4, containing 0.025%6 BSA assay buffer. Saturation binding studies
for determination of K4 values of the radioligand were performed using ["H]-GR65630
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20 Selectivity for the 5-HT4 receptor subtype with
respect to the 5-HT3 receptor subtype was cal cul at ed

w@sgooshgodsat i o K; (5-HT3A)/ Kj (5-HT4(c)). The conpounszoso5070
the invention which were tested in this assay had a

- HT4/ 5 HT3 . uh
Peiileotiiy Sobfes Menrsi S WR: SRt SR TOl L oAl bty 88
Cl/IﬁlQl@l)taOWlefé&ﬁQconE&Wicﬁls‘f&lgn\@ absr @603 nFAWR0 nM.

Accumul ation Fl ashplate Assay with 25 HEK-293 cells
Displagamesnt pysgysHonegieminainn ofRelsiomiugs of campennds yearg perfermeed with

oSSR SN 3 OFRRHLHES: AR A ne o

10 piEko 20BunE Co ﬁ@ﬁlﬁsaﬁé&é riace@vécf% 10ravE§bel solwgdis in DMSO (see
contacted with different concentrati ons of test

sectiari bl Adutedto 409 WMt M EIERES Pl -4 #iAwe, emiriyosi c
0. 05 oy G640 1.5 ARG IR REL bl SLB RN bining

was' RESRid uilthetpi‘&eﬂcbef dreroepma ﬂﬂﬁl‘ﬁdléd BDL7202). Alssays s incybated
of about 0.5-0.6 rml/rrt%ggrotel n, as determ ned using

for g0 mtrmimatusag thap 51dienEeotiesTy werausnageb ey Gpid

nenbr an
GRS aidt B e e RS Rt AR Richbichhe Boe
MeHdSMITY) re?oa?@@nf 0. 3%@01 Bth%h&ﬁﬁﬁ@ Bilt¥blatds &brEaQkIRSl three
Medi um (DMEM  contai ning 4,500 ng/L D gl ucose

tim¢say@chitration bridgdireastd SOmMHE&’m &5Y7. e prreenenindbgund

radlechtB/lt%O (éa&e%ﬁ%a gx%lci gﬁ d,tslf Yl\)garo%glﬁﬁ&g) %&ulp g%né 1615 ﬂgﬁg(gackard
BioSgichdd CRL MeH &dn)) %@bﬁ@@ toch Fexdiedhd@R4tes wefé&iounted ina

#15140) in a 5% , hum dified i ncubator at 37C.
Paclgaid| Topewsme ligwid wpintiHefem @@mwrr(aml@ﬂ% BiaSsianen Cop Meridane CT).

& BemiPR P isteATostg o b pra e T i Pt degpribed
aboGetd adtBRR Rlvatlks 1 @hOB D BTOR QusvOMhindnd) SEgHHxed 88 t0Mlue for
conf | uency. Tvventytotvvent -two hours rior to

nongpes#ic, bindihg,ss Weteamingd five the mes;@ce ah 80 pEMINLF2222. The quantity

1) S P T yar i Adtined o3 P Mottt 3B BRa5630.

cel $aectiv it for@l%dS-ﬂMal?éc (Bl*sﬁ,l@t vatredfbchio M8 FSEMereceptor
(4a B&%Ingltrogen éﬁ 15040) gl\g/\%as added to b

subtype hvatrcalglﬂaﬂeﬂ as the rai I%(Svﬁifﬁa)ﬂﬁéijﬁﬁt«éd Thgrcompaindsal ther

e ed f.rom 15 t.he nmechani

invggop e HB e S S I B PLRI e seteetivity
ranSiR Hohd 4488t 3 3H2Sbo&AVOR), 'Ebgﬂ Aeh1 R TaREHa FroMPABHIR 106 to about 4000.

pré-warned (37C) dPBS and centrifuged for 5 mn at

1000 rpm The supernatant was discarded and the pellet

wasExample 48 Wmle-cell oA MRcsnmulgtimylashplats Assayyvith

buf HEK-293Crells exjpiiessihg htungpar SH By Reeéptbiasks) . This

ne zero.

B e e e Bl FEy STa b B AFh By A Gildea o

measuring the amount of cyclic AMP produced when HEK-293 cells expressing 5-HT4

receptors were contacted with different concentrations of test compound.

a. Cell Culture
HEK-293 (human embryonic kidney) cells stably-transfected with cloned human
5-HT4(c) receptor cDNA were prepared expressing the receptor at two different densities:

(1) at a density of about 0.5-0.6 pmol/mg protein, as determined using a [’H]-GR113808
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20 m flask yield was 1-2 x 107 cells/flask). Cells

wer e resuspended at a concentration of 5 x 105
w@eios®8a389 i n pre-warned (37C) stimnul ati on buf f BET/8205/005070

provided in the flashplate kit) and preincubated at

mer&bgaﬁle {a%%l%algﬁ l%lgdl assngsa%% (?% \9@% ﬁ fo‘i’rﬁ t pﬁg pr?tein.
The©¥B4 WeR pfe¥h UATI20H fRSEAN Iﬁymte@@ S/\Nloﬁlﬂeﬂaﬂag%l\lﬂedlum (DMEM)
(SMP004B, PerkinElner Life 25 Sciences |nc.

confoiing 480 maiIng-glacash éG%QfE'é’ttm&?ﬁ Corp.nEet %leltf%é}@pplemented

b
iR AP RBE RS 2989 ang oo
umtg)eﬁén%lml(hwngb mstofmy@ﬁl/m@%@mcm%vmgw@oﬁ%cm #16240) in a

onpounds weré received as 10 nmM stock solutions in
5% M@urdndiﬂndeuwb@tm eD3 NG fels vae mwmap@sr pentinugugselection

0
Prese g YA0F HAUPT B SEREIGBRDOLGR Il OG- s Cof Ea #1013
ation assays were perforned with 11 dlfferent
concentrations of conpound ranging from10 pMto 100
b fi ne 10 assay concentrations). A 5-HT
' i on-response curve (10 pMto 100 M was
i naldldetr& growa (3 @ONZHDB 6380 9PEi flUSROD ST OONY 70 twarty-ewe hyurs

plate. The cells were incub t d,. with (sfjg
prior ¢ assay: P e “agRed Pise BRGrCd.of i Feavae ﬁ&&ﬁ%ﬂﬁ%ﬁ%&
f lc \ARTeT-Te R t
5Pl Poprleefe (OB ARbAAN Ot Gl NTPGR M0 18R 0est PO e
medievak athaaﬁeﬁd a0 dCVeyen (@H%CO-IBmm@em Qi aCaf #/1150910) was
was quantified by scintillatiaon, proxim ect r aggdfrom

addgdjopob Red2s Shslscelinopinarisdipbsaeat 8 Tl it
the vﬁvégk beyT g Al Ewgé@{‘r dﬁ}f ﬁ‘%ﬁ%@%{(ﬁggwﬁ%ﬁﬁaggfeﬂeﬁ%ﬁ'chﬁnfuge tube

apo a st an curve
conmﬁ)lﬁﬁ% gh B@hal Voluhe ofpsd- fzvuﬁhd':cb (H$7°CD dpBS edd icenttiliezed for 5 min at
manuf acturer's user ta _were anal yzed

100Aapm; hbasupeEgiant vay ﬁlsﬁﬁifﬁ?%/ %@ th«ﬁn ReHe' s 1erashsgd P%/ pigpyarmed
(37 SEI%I’IB%OB%% n@ gﬂﬁ %(&&J]int%gp Ak 2 ks rﬂa%iég phid ‘%&ne ‘gzas noted

se-response constrained’to uni
andRAAREC ¥s tiaé Berdl Ehe eidig ceelcasatpE@HA av@dules cotilter (count above 8
negative decadic , | ogarithm of the EC50 val ue, where

umEEsE yiddd wae L x 807t qelllé/ﬂ@@iﬁc &rrllsayore resugpenged pt agoncentration of
s xR 3RO B3 LR bR oot

klt)@ae@kéhmakhat@‘)d%rneﬁﬁ@tor The conpounds of the
invention which were 15 tested in this assay,

ex mﬁdl/l@ asms wiere reafarmeed frea (raglomwsaay(f@ﬁﬁatwﬂ@the Flashplate

Ad?na/ ICﬁ/ﬁIaFcf, 8%?%8Hrl(sg%é§¥s erg%fd% bgd%ﬁ\@&gi@?q@hu BerkinElmer Life

ScisRRETIRY Boksm) ﬁﬂguﬁcczr(ﬁngﬁb @RaAnuBactureEx atgplueti&B. 1 n
vitro Vol tage anp Assay of Inhibition of Potassium

| onCeltauwere gromandiireparak by desexippd sbgvieg Hipad cpltRencentrations in

the %sang \wafe 5’50 % 165 celfmwcetflaanr&%{le final assay volume was 100 pL. Test

compounds were received as 10 mM stock solutions in DMSO, diluted to 400 pM into
50 mM HEPES pH 7.4 at 25°C, containing 0.1% BSA, and serial (1:5) dilutions then
made in the same buffer. Cyclic AMP accumulation assays were performed with 11
different concentrations of compound ranging from 10 pM to 100 pM (final assay

concentrations). A 5-HT concentration-response curve (10 pM to 100 uM) was included
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20 CHO- K1 cells stably transfected with BERG cDNA were

obtai ned from Gail Robertson at the University of
woe®sosssn. Cells were held in cryogeni c st or aper/usion$/005070

needed. Cells were expanded and passaged i n Dul becco's

Modi fi.e Ea S
on @Y oiee R tR g8y MRRAERECEE B iR ne
reacti6f hina8sH 19 fuatthondf1196 iwnef 1(313%1@ ﬂefe&u(ﬁpmm (gd Iﬁﬁslded in the
coverslips, in 35 m® di shes (containi ng

flashpdete i) tomfach w\fhan lg‘h@ plagasavere paleed @mil mlb@té@l at:‘éﬂq @vqr@lgbfe
Boudf eifefiud b AR eREhY soiRUn ARk aeRiRy S fabGvy Loy the

To SMt(PmatBlaSm&YcGCo BMerigseldT). ar sol ution was
jpared at | east every 7 days and stored at 4C when
notLhepmesat oflwé\@mmed paiva Oiép%¢¢mnﬁva§@ﬁtrap¢1éf@d(ﬁiﬁamtlle

cAN endehd Elrve it a9 il b syl ity o b RRBR S e
mardgl. D4thRRESInaly36d 5§1ﬁ6n11ﬂéﬁf r%gﬂes‘éioh@n&@gd witlt¥he GraphPad Prism

extracel lular solution, in the absence or presence of
Softwease pas:dmgmamg theAgatesrater sigaoidal desseiesnsnse modebislanki ch

h di h
P50 B L S S L
logathifl %@&I%CE@% Gafid, Whre 05/ 2363 8ol ddacaiRtidR 36050 %

stored at -20C until the day of use. The intracellular
marsmlal,ntesmseont ai ned (mvp KA (130), I\/gCI 2 (1),

N, R oy sty P SR, Pl Brli dsap g isher

fordigbr hOXYet hyd ok: h 8£b1AB eSO Mhict
pOt&alg%do(ﬁEF}Egﬁéq (10) . Hebt7 A S experinents

testedbinghisessayy fmdxzmplc,on mhet @Hdmeaﬂo ﬂl@vme@z@w of5abpht
0.5 Pk Birten B PatirarRGe NN EP LR bAr rggage o0, bpically

ranéi&ﬂhbﬂ%ﬁ{'ySt@m@b@ seal s were for ned bet ween t he
and the patch electrode. Once a stable patch was

achleved recordlng comenced in the voltage clanp

Z}?Cﬁxa lUg Pyt '\I'dl (ﬁﬁhhﬂhtlﬁﬁ of BGtdtMum Ion
t‘?lél‘l‘ V\gts 1111 h%le stmg?n kéi’\@?:ﬁaﬁ 'tl%x%%mdﬁ bﬁlannel

re expose
vol éﬁ@e{{il Qem%f s%b%ﬁﬁims%&:d Witte IPJEfHCP EDNPEWRR) &dtﬂﬁed from Gail
potenti al mv to +20 nV for 4.8 sec, repolarize

Rotfeetserbat th&/UﬁlmerﬁtyS)é Wiseraisinh &ielisevenerhelcbint dneogsnicgitorage until

negh L0031 0 o B0 o BT ES heie

sup ehfeﬁ%ﬁl e BE1 bdice SBRRA laRid 200t || PRI PRASECIMECE]s were seeded
eterm ned using pC anp software. Test conpounds at a

onte polgadiysie (@00 pf/ndN coated ghass toserlipsy ér 3§ han ccbtslm (fantaifing 2

LRl bl ORFARPYS @ U0 seIgdOEBHblFsell voltage-

| b 0
oL B, i g 7
nV Bgtdcetiilessoliton WERErefnasdre| least eserlyt7 deys and storaolat WaE dvhen

current. The

k t
not R uthar e PRFICCRHIF ot on £o ik M L 7 KAy fiaCl (1.8),
MelRaS, Maldse 1 AN - HRREL ¥R -piperazineethanesulphonic acid (HEPES)

(10), pH 7.4 with NaOH. The extracellular solution, in the absence or presence of test

compound, was contained in reservoirs, from which it flowed into the recording chamber

at approximately 0.5 mL/min. The intracellular solution was prepared, aliquoted and
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20 Peak current anplitudes during the repolarization
phase were determ ned using pCLAMP software. The
w@emsogi3sand test article data were exported tBCT/US2005/005070
Oigin(r) (OiginLab Corp., Northanmpton MA) where the
Cadi v _ . . :
s Sl byl AOPhL iSe, Bk ARtk Gl 020,
Mg 1) @tividnie 2yt ot bis (bt arthayeshyd ether )V, AN AV etetra neats el salt
each condition were cal cul ated and plotted versus t
EGTAHRMESEP 9. 15 hrBxsRisahr remereciaseanraloniiccis (EPES)
_ itulingy oo
QoREF7 ESHHRED A SRSARLS ViSeBUERERA 200 B {20
or Vieddskslipoait which(thseelld weild. s8ededMBO)ransBirad tosd fecadding
conparj sons between experimental groups were perforned
){(3) mfl and the

chagbengndepariised prafapensho Fispofi see Biste 1rped eimgrr Mg
patgﬂ' élgétﬂmld\é: O?ce%% st%‘t@é{)%t?lﬁ)grfé%%%m%&? I'?(%E]&klg Cbfathedled in the voltage

signitican e sndller € percent age
claip hidde] with tief inithehglding poitential an -SumiVe ntftdra stdblswhslea]l
the smaller the potential for test conpounds to chan%e
age

curgenbWpnechired.dhe ealisay die cxBpRsddp itesh epmpoungh dRe serdargyo
pro@a@?{:ﬁgﬁg{reg Cffo%g ﬁ{égi%lldﬁﬂ-%goi%%ﬂglgcgg?g §%§3 éc;g—bfo WY 8t P&, repolarize

to -BCH U G0&E ARG héa retiri t6 th6 Saiginal heldigeeditiab(-80 mVOf. This
M exhi bited an i nhi bition of thell’fzm assiumion current

voligge prodecol WanTHLASE eyay dp> sop §9-0AT Hz). Reak sutrgaiprapisides fyring

o TR A S g e Bt

conbBiftratioh fo®B TR wete paRERE] bW BBICHIld for Sfmihessk, H1166@8PBY AGSminute
to pass through the intestine and get into the blood

waghontpariodfin ghe abserice of derppund. dtinally a musiivegoatrat (cigapdde, 20 nM)

te oppounds i n sql.ution. .perneate el | nol.,aye
el G TR B B AERORERBE SH she b BRRCRRIRY w0 20
mV &9kt R hERT ehavel fesiidfhe i heyufifdurrfeRC The step ®heio -50 mV
adenocar ci noma; human) cells were obtained from ATCC

results ip Anwuivead taiypereal las theechzonelgeedvsrs frRpdradtivedon Nm) |
d F@r t he perneation study, cells were seeded at a
SIGU¥RTY y of 63,000 cells/cm? on pre-wetted transwel s

POl pP&ais At Snplithdds Ql'hﬁn% %g?blari@&'i@{ pitge webdeterthifi@d hsing
er

nmonol ayer was fornmed af 21 days in culture. o
pCEAMBwiftveare dibie controliand tést articde datarvesie xpastedtte Origie® (OriginLab

o RO RGBS o 50 o
init6H1 F:{u‘ﬂ&it QhpHRAIREE the(db8sica of c@)ﬁgﬁﬁﬁ@. riégRrmiided clifi®nt means and

di ffusi on chanmber was inserted into the heating bl ock
standaird trrova dor eagucpplitoniivere aalqudaibd endiplodird wensng the time course of
htherm)sttatically regul ated 37 C water for tenperature
the eXPEHBFE The air manifol d del i vered 95% 02/ 5% CO2 t o

eacfiohphiisodb wardinhddisdnRBet RdMRErved RT ctifreAt iBBibRtions after the

| am nar flow pattern across the cell nonol ayer, which
fivevegnwgé Exprisikedo ieither the test article or vehicle control (usually 0.3 % DMSO).
Statistical comparisons between experimental groups were performed using a two-
population, independent t-test (Microcal Origin v. 6.0). Differences were considered
significant at p < 0.05.

The smaller the percentage inhibition of the potassium ion current in this assay,

the smaller the potential for test compounds to change the pattern of cardiac repolarization

when used as therapeutic agents. The compounds of the invention which were tested in
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reduci ng the unstirred boundary |ayer. 20 The

perneation study was perforned with test conpound
w@emsesssat i ons at 100 .tMand with 14C rrannir@r/Usmosmosom

nonitor the integrity of the m)nol ayer. All

. { { t
s 4 TRBIPaPER 3N ER: e A il B A ROk oo
of1és@@1ﬁnVa%u§2(ﬁ%Sty9fcan§aqe@ah@ﬁﬁ%ouﬁarml es were anal yzed
by HPLC or Iiquid scintillation counting for test

ound and manni tol concentrations. 25 The )
per ple A1t beritrodVledel ¢f@ral Bioavgilabilitys Cacai2cRermeation Assay
ass a.Kp val ue at er. t han out .10 10" 6
oy D Co Eeinelisklhs Y Has Btoarddp Dol Riagbaity of s
%ﬁﬁaﬁo éﬁéﬁ M&uﬁh i 1RteBRB AHA 9t 1ﬁto th ﬁldoﬂ\é%ﬁl‘n%ft& bai
his assay exhi bited Kp val ues of
adniipistetion. dbieuate BEwkich@est @andaurbohﬁMp@ﬁﬁieate B@eB monolayer
cni sec, . typi call betwe n about 2Q x 10 sec and
desighed, o mpn ﬂl?)“%“i P&ﬁén@éun‘% GRiFet i ¢
deterhiighg. i n the Rat Aqueous soI ution formul ati ons of test

conpounds were prepared in 0.1 %lactic acid at a pH
of Gatovkénloabadenosaraindne buasb) cdlls verSpbtatned foamAdyCC

Areican dPeL Vi LSRRy Miohgeont euﬁé%%%gﬁgtg&éaﬂs
wer%"ls \iheg?t% d%‘gﬁg QF?ﬁ goY b@lls/i:< gz 51@}5%9@6@95&9&}3?15 b@fgg}ggrtlate

or by oral gavage (
filtas (OssearpCambriday! KA). 'me:eﬂ mmnm@;awnbvasrﬁnmd afterrﬂl Haysfioculture.
|V andF M./ kg mnistration. Serja

PO
Follogring edll qiltuge ’é‘d{“? sl plat iTRnRrape e%ta%ng ﬁag]gfn%olayef
B e
Carhbriddel dOY). (Tthestiffusier ¢haabarwdsriastrioy intods beating block whlch was

chromatogra{ohy nass spectrorretr anal ) &LC—
equinped vty qugulafipg exigmel. thgpnesédically %‘?ﬁs s f@ tts?lpefature

f t
R TR R e —
andREnt &R attefiDaomosd thsicsll dadedye? dhitlowas Mfam&e in
Model 200 for PO using WnNonlin (Version 4.0.1,
redying megmﬁtlrr%bmméw a¥Sw, CA). The maximumin the
C u r'i‘ cﬁ?o&esﬁg&ga%g%rf&rﬁ{%%%tﬂ{ Ak O C#cﬂm? BB AT

area un

10@;9!1%&%1&1 ' Olmantiol toiBnRoY th8 1ﬁtégiﬁf5/toh@adﬂn6ﬁol erd @ﬂl ng
to the |l ast neasurabl e concentration (AUC(

expcammsa‘teedcmdu‘cthé at 3he@rfot 6@per.oBamples weee ta@laat 0, 30 and

lized

60%&? val l I A t}{?r)anglc@gﬁﬁra%@ﬁslﬂqgl?d T 15 g 6]6{5 analyzed by

HPf @for lh\fuﬁl%inﬁ'ﬂ%ﬁé@éduﬁ fing M@f%st‘:&)lngiﬂuﬁa &fld ﬁ?annﬁélo@oncentr_atlons.
AUCPO/ Dosej v/ Dosepo x 100% Test conpounds whi ch

Theep(dnmlaamori cmeﬂ‘enent Ky es cof/s¢echeapaladaedr s Cnax,
A - : :
UCIS1Qch}s)a’ssay, a K, value greater than about 10 x 10" cm/sec is considered

indicative of favorable bioavailability. The compounds of the invention that were tested
in this assay exhibited K, values of between about 15 x 10 cm/sec and about 50 x 10°°
cm/sec, typically between about 20 x 10" cm/sec and about 40 x 107 cm/sec.

Example 52: 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,
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and F(%9 in this assay are expected to have greater

bi oavail ability when adm nistered 20 orally. The
w@ovposn3ss of the invention that were tested i PCT/OBR05/005070

assay had Crax val ues ranging from about 0.05 to about

. i e f .
8 ghUE by 0 1) ODIRREH B L O o
intrhvenatadmiqi Sragibh /(I’WL) at atdpps o#.5 yng/ﬁgl or hgmfal gmagb @R) at a dose of

0.25 to_about 0.8 ghr/nL. ¥ way of
sfordy

5 el Bl dotont ExlansEas] LAk g b kgpon Qi gRiptration.
SerfAMotobls ftindtles Wt GotftoreiTrdin Afinindbtellos@hddh 311 only) 5, 15, and
30 n, addhid 1§ 21 Bes pmd Dertioursp@nidoss) Gaschestivndes ¢ast depounds in

with reference to the speci fic enbodi ments thereof,
blogd plasauerepdetermiaed by auigrhrorpaagiaRhy-mags snecirppetzy gnalysis

g I
L S 4 TR A3 PR S R (@ (30, ETf 2
bw@ﬂﬂm&&ﬁnﬁa@ﬁmﬁﬂ@ofDmg@ﬁ&on In addltlon many

nodi fi cati ons be made to adapt a 30 particul ar

si tﬁamd%phma@p tic pYAPSITY Weks aéFeSﬁ%é I?Sélflon-bqrwaaé‘%ental
AR PGPy S0 0b s PORLRL WINTE (v 01
Phaadight] Moaﬁﬁe@ Vidvo, OR). Vi idinaxinhien ¢ tpeeusfe dfttest cbmpmmd

appended hereto. Additionally, all publ i cations, 64 WO
conogisigB GklPop ez G BMSas drpied Sentlde a&?ﬁ"d“ﬁ tpeoncentration
VS. rga%l{:mtfﬁo tﬁggm%%[f%' %]ﬁ? ;Pcy 31525%? #66%8 al onc egl ?{?n (AUC(0-t))

erence nerern
wad cdailfed By ek lnear ﬁ'ﬁ}ﬁdfzemaﬁrulﬁ 50llm)b2&ﬁ)'5ﬂﬂﬁﬁ@&9(%)), 1 e. the dose-
PCT/ US2005/ 005070 WHAT IS CLAIMED I S
norgelizeskiatip of @MC(ON) Loy P@Qagminisiratiogfo AUC(Q-t) er IVngI@m(sp)atlon
i s hydrogen, halo, hydroxy, Cl_4al kyl, or
Waw?%g?tﬁ%isy R2 is C3_4alkyl, or C3_6cycloal kyl ; and
F(%) = AUCpo/AUCy x Dosep/Dosepo x 100%

Test compounds which exhibit larger values of the parameters Cpax, AUC(0-1),
and F(%) in this assay are expected to have greater bioavailability when administered
orally. The compounds of the invention that were tested in this assay had Cpax values
ranging from about 0.05 to about 0.35 pg/mL, typically ranging from about 0.1 to about
0.35 pg/mL and AUC(0-t) values ranging from about 0.15 to about 0.8 pg-hr/mL,
typically ranging from about 0.25 to about 0.8 pg-hr/mL. By way of example, the
compound of Example 1 had a Cpyy value of 0.25 pg/mL, an AUC(0-t) value of
0.73 pg'hr/mL and oral bioavailability (F(%)) in the rat model of about 100 %.

While the present invention has been described with reference to the specific
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,
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Wis selected from 10 (i) a group of formula (I1): -N

X (1'l) wherein Xis: NC(ORa, wherein Ra is Cl. 3al kyl
w@eooseswshydr of uranyl, wherein O _3 al kyl 15 PGI/US2005/005070

optionally substituted with -OH or Cl1_3al koxy; S(O) 2i

pate%sb %?((1 ?L%Bgd M}%ﬁﬁ ﬁie&éfﬁ?%?ig W 1n%f>%r§ﬂ:ﬂlb ¥Fti?relnce herein in

full; S(tGbreIndBaddeyy; mc(drpdra&dgiyqaﬁreﬁfcef ormula (111): - NY
1TRY) np 20 (...1 wherein: R"'" is -OH or

Cl. 3al koxy; pi sOorl; 25 nis 1 or 2; and Y is: 66 WO
2005/ 080389 PCT/ US2005/ 005070 NRC(O Rd, wherein Ris
hydrogen or Cl.3al kyl and Rd is Cl.3al kyl optionally
substituted with -OH or Cl_3al koxy, or NReS(O) 2Rf,
wherein Re is hydrogen and Rf is Cl_3al kyl, optionally
substituted with -OH, Cl1_3al koxy, C5 _6c¢cycl oal kyl, or
-S(0 2-Cl-3alkyl; 5 and (iii) a group of formula (IV):
)m -NZ RZ q (1V) wherein:
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10 RZ i s hydrogen, Cl_3al kyl, or C2.3alkyl substituted
wth -OH or Cl_3al koxy; mslor2; gis 1 or 2,
(pe@siosissy t hat the sum of mand gq i s not equal PEDU&2005/005070
and Zis: NC(OR9, wherein RO is Cl_3al kyl,

opty j dwth -CH 15 or C1. 3al koxy,

( w&\%l}g@‘g@%ﬁﬁher ein Rh is nethyl, optionally
substituted with -OH, C1_3al koxy, C5_6cycl oal kyl, or
-S(0) 2-C1_3al kyl; or a pharnaceutically-acceptabl e
sall. or Aocdmposndef freuboDsonmer thereof. 20 2. The
conpound of Claim1 wherein RL is Qhydrogen or halo. 3.
The conpound of Claim 1 whgr |\S/T\Nopr opyl or
CA_5cycloal kyl. 25 4. Thej clonpsund of Claim1l wherein
Wis a group of for I)NH5. The conpound of Caim
4 wherein Ra is @l yI'nand Rb is methyl. 6. The
conmpound of Claim1 @in Wis a group of fornula
(I11). 30 7. The conpouRd of Claim6 whereinp is O.
67 WD 2005/ 080389 PCT/ US2005/ 005070 8. The conpound
of of Caim6 wherein nis 1. 9. The conpourd of C aim
1 wherein Wis a group of formula (IV). 5 10. The
€Wfpound of Aaim1 whereininis 1 and qis 1. 11.

h 1%‘215‘%% f ' k@ vy hydrogen or
hﬁal?so; 1 il%znﬂ?lg’h _%@%TX%?L%&?%%?%% kyl; and Wis
BAlieCt atkyl,roar1 degclgallyly andnsi sting of (i) a group of

rmula (11) wherein X is NC(OCH3, S(O2, or
&gfs(ﬁ)e%ﬁqgiﬁglllfi) a group of formula (111) whereinp is
0, ™4 ) sMNCH3C(O CH3; and 15 (iii) a group
of @o%%aﬁ%of%nﬁ\}\%gpéi n RZis nethyl, inis 1, qis 1,
and Zis NC(OCH3, S(OR2,/or\NS(O) 2CH3. 12. The
conpound of Caim 11 whefrekn Wis a group of fornmula
(1'1) wherein

(II)

wherein X is:

NC(O)R?, wherein R? is Cy.3alkyl or tetrahydrofuranyl, wherein C;.3 alkyl
is optionally substituted with —OH or C;_zalkoxy;

S(0)z; or

NS(O),R®, wherein R” is methyl, optionally substituted with ~OH,
Ciaalkoxy, Cs.gcycloalkyl, or —S(O),-C;3alkyl;

(ii) a group of formula (III):
—E—N\/ Y
b,
ey
wherein:

RY is —OH or Cy.zalkoxy;
pisOorl;
nis 1 or2; and

Y is:
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Xis NC(OCH3, S(O2, or NS(O2CH3, 20 13. The
conpound of Claim1 wherein the conpound is sel ected

WO e@1080389 i sopr opyl - 1Hi ndazol e- 3- car boxyl i ¢ ar¢T™US2005/005070
{(1S, 3R 5R)-8-[2-(4-acetyl pi perazin-1- yl)-ethyl]

8-azabi cycl of |13 L R is Conallco]
1-i sopropy! - ﬁﬁ?%@)kd e- %e%lar bg@?‘%ge%gr Graalkyl and R” s Cr.zalky

{(1S, 3R, @i@on&l—li/ Rubistitufddewith ROA of Of_ailcox3por
2- b ) pi 1- thyl]- 8- bi 2. )
] og? ' 3o;|y} ) gl a(%')l)?Rf W er)elen Ryls hydro{ilgélf(il a}l i&@ 1 3a1%yﬂ optionally

1( S ogk %m@ﬁ‘iﬂ 2\;91?1?2? ﬁ_ﬁ@?gxlﬁ&ﬁl&%ﬂ, or —S(0)-C1-salkyl;

&fd onor phol i n- 4- yI)ethyI] 8-azabicyclo0[3.2.1 ]
oct-3-yl} am de; i sopropyl - 1H-i ndazol e- 3- carboxylic
aC|(él1){€(&f8uBRf§R§11uﬂ?‘@Y) ‘(4- met hanesul f onyl -

pi perazi n-1-yl)ethyl]-8-azabi %10 [3.2.1 Joct-3-yl}
am de; 30 1-isopropyl-1H.i nd zole- 3- carboxylic acid
{(1 S, 3R 5R)-8-[2-(4- '

cycl ohexyl net hanesul f onyl rﬁper adi n- 1- yl ) et hyl ] - 8-azabi
cyclo [3.2.1 ] oct-3-yl} am de;

1-i sopropyl - 1H-i ndazol e- 3-car boxyl'ic¢ acid

IhS&Bn5R) - 8-[ 2- (4
in(ethanes L) I[mst(h nesul fo % 'lﬂebﬁ ]C Ik
azabi cycﬁ qéyd?gfn] ’o?@ﬁ(y cﬁfq’%/z g‘:lf%%l Stl%‘%e th —ORrort 1 salkoxy;

2005/ OSO&Q?lPQI US2005/ 005070

1-i sopropyl - ITH 1 ndazol e- 3- car boxyl i ¢ acid

{(1S, 3R 5t 8 2, pr¢Bd¢dthat the sum of m and ¢ is not equal to 4; and
net hyl ankno) pyrrolidin-1-yl)ethyl] -8-azabicyclo
[3.2.1 ]4dEt-3 -yl } amide;
1-isopropyl - ?&@gl%% e%nRaﬁsbe_ Iy, @ftiodlally substituted with ~OH
{(18, 3R 5R) - 8[§O p 13, Gffoflalty substitu

am no) pyor Q] jatliaxyl- yl ) et hyI ]-8-azabicyclo[3.2.1

Joct-3-yl} amde; S

1-i sopropyl - S&?\ﬁo%(zol e- 3-carboxylic acid

{(1S, 3R 5R) -8 I"3) Rerb MOt ¥ hethyl, optionally substituted with —OH,
am no) pyrroli 1(}]l[s ’I etr ﬁ]q:j@h eaz}é\ cl)pc%laoyf%.szl 1e ]

oct - 3 - yCilallasryd€;. 6cycloa1kyl or —S(O)g 01 3a1ky1

E{L( Il(%oeg];ims%?)a %ﬂ@él?}? ?é?:]l;) g éé;@@tro? go ate or steremsomer thereof.

am no) pyrrolidin-1-yl)ethyl]-8-azabicyclo[3.2.1

Joct-3-yl} am de;

1- i Bopr ot edthpourdartdllein81 vdrebon R iishytrogen or halo.

((1S,3R 5R)-8-{2-[3-((S)-2 10

hydr oxypr opi onyl am no) pyrrol i din-| -yI ] et hyl }- 8- azabi cy
clof3. 2. 1 or Cy.scycloalkyl.

1- |£s opro%b?gérﬁg 51) g@l%hre em |1% 1sg%rogy or Cy.scycloalky

1S, 3R 5R) - 8-{ 2- [(38 45) - 3-

(
acet yl met hyl am no) - 4- hydro idin yl}
8-4zabi &Y€ P@np@@i) of Glaige { theﬁ iy &ﬁﬂ%@egfoup of Whirhut )
I sopropyl - 1Hi ndazol e- 3-car boxylic acid
(1S,3R, 5R)-8-[2-((R) - 3-
t hfines uiThe nympeirogClaimh #ovirerdin W™ ieChydllyl and R3fsirasthylo
[3.2.1 Joct-3-yl} amde; 15
1-i sopropyl - 1Hi ndazol e- 3-carboxylic acid

{(1 ) 1 wherein W i f formul
cyc ohex?ﬁlneéwgnesuﬁ%ﬁw ar¥1v necr)eﬁi}r rcl)s?émupo ycl)r)meutah(y
-azabicyclo[3.2.1 Joct-3- yl}am de;

(
(
1-
{
e

7. The compound of Claim 6 wherein p is 0.
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i sopropyl - 1Hi ndazol e- 3-car boxylic acid

(1S, 3R, 5R)-8- {2-[3-(acetyl- nethyl am no) pi peridin- |

W yd op/os3By | } - 8-azabicyclo [3.2.1 ] oct-3-yl)and™es2088005070
i sopropyl - 1Hi ndazol e- 3-car boxylic acid

(1S, 3R 5R)-8-[2-(3- acetyl am nopi peridin-1-yl)ethyl]

-8-azabicyclo [3.2.1 ] oct-3-yl} am de;

| §0opr oyk vdipbnePSd RC13imE 8 vidkdth inGs aci d
1S, 3R, 5R) - 8- [ 2- (3

thanesul fonyl am nopi peri di n-1-yl ) et hyl]-8-azabicyclo

ct
opr 0BT SARPPIL S L oubaseipyViie» g of formula (V)
, 3R 5R)-8-[2-((9)-3 25
anesul fonyl am no eridin-1-yl)ethyl]-8-azabicyclo
).1 ] ddie-cgmppiindy @ im 1 whereinm is 1 and g is 1.
propyl - 1H i ndazol e- 3-carboxylic acid
, 3R, 5R)-8-[2-((S)-3-

esulm@@wn@ehﬁtp@f@mmqlwh&eml )ethyl]-8-azabicyclo
am e

I oct-3-y ipa
ol ysdrbgenierihattaz ol e- 3- carboxylic acid {(1

?&aﬁ%ﬂf@bﬁ)‘# ?éf‘ﬁ’ghoé%lfﬂlf%}ﬁ]w am nopi peri din-1-yl) et hy

| - Gr 7 kot th I Perbub @6hsistingk: y! } am de;

sopropyl - 1Hi ndazol e- 3- carboxg{! ic acid
S 3R mmoquoqumnal@éﬂymmm igN6(O)CHs, S(O)2, or NS(0).CHs;

) bt il SRR GUBNRTIRE IR RS g dontvt i RErico)Cms;
Spr opyl - 1Hi ndazol e- 3- carboxylic acid
S, 3R 5R-8- {2-[((R-1

tyl py (i laiggoup & fprmmlat(RY) whemio] R'as methyl, mis 1, g is 1, and Z is

 BERRDEYE S5 mABECH L Doyl & aci d
s 3R, 5R)-8-{2-[((S)-1-

acetyl pyrrolidin-3-yl)nmethyl am no] ethyl}
- 8- Hzabi dipelcompdum] of (]Zlam:ltl 13wkdrgiatl dea gﬁ)up of formula (II) wherein

y 3-carboxylic acid
Xlﬁﬁ@@é%é@b{oz @32(?%%hanesul fonyl pyrrolidin-3
-yl )met hyl am no] ethyl} -8-azabicyclo [3.2.1 ] oct-3

-yl') ami de; 1-isopropyl-1Hindazol e-3-carboxylic acid
((18.3R, SRe-c8mpdufid ()ffgilaim 1 wherein the compound is selected from:

8- ggsg‘feﬁgi}{fl?ﬂ%l?@a%&% " B?Xﬂ% %ﬁg%ﬁg?ﬁ %] [2€{4h%e%y1p1perazm-1-

L rboxylic acid
yl)‘%tﬂfggsR R C%t%%q?wfglﬁ%%n%@ d

et t-ash%ptopyl:- Hﬁmdatz«»lp’fﬁecarﬁomlﬂi\crwtm{,(Il&ﬁﬁrﬁd@@t-l@y<l4}(tetrahydroﬁlran-
- 8- azab 3.2 1].0¢t - 3- i de: _
2P RIS L DR bz %&@&35‘%‘3&@?%}“’@6’1

S, 3 -

T e
thu?hdslph(})lm&-lﬂzabylﬂ: 3%€Elzalﬁll3ycﬂoEB 3. d)}gkzt—3—y1})alrﬁldm de

(( Ilsls?sgc;;%ggyl Id1- {rg{]agt?lzo g%g%ﬁ{cﬁgﬁ/%dl 3%1%8 8-[2-(4-methanesulfonyl-

&) 3.2.1]oct-3-yl
plpgrél )p?]%l‘l(}@r op%b?w(%[%gggaﬁ@gﬁg%d%xyl [ c] ggl d ({1) o
S, 3R,1§cFi)roﬁyl{]Z{-[h(dhzdleeﬂ -carbotydicareydi(@S,8R,5R)-8-[2-(4-

cyql%e%}rllllﬁl)? r i lg}ory}bgggrf#%lelan )et?llrl]et h%wcycloﬁaf ?]kz)lct- -y }am1de
1-isopropyl-1H-indazole-3-carboxylic acid {(1S,3R,5R)-8-[2-(4-

1-
(
o
1-
{
1-
{

—~

;—*-\|_\l—|

N
FI-'_\—
jmm}%

W~
=l
RO

K LSl et
Wl\)

W
—~
(DI—\__"< =

y

mO/\

1-
((

methanesul fonylmethanesulfonylpiperazin-1-yl)ethyl]-8-azabicyclo[3.2.1]oct-3-yl} amide;
68



10

15

20

25

30

1-i sopropyl - 1Hi ndazol e- 3-car boxylic acid
((1S,3R 5R)-8-{2-[(1-
woredobasssul f onyl pi peri di n-3-yl) met hyl am no] et Pyi/psS2005/005070
8 azabicyclo [3.2.1 ] oct-3 -yl)amde; 20

o 1 Wighfakal BPRLAPHL LB AIRR AL 18 3RRRPM b Rel -
meﬁ@ﬁrmlnb)pwo&aimi yi)yﬂhygtsqyiah@cmm.1%&43% ziimae 1

Joct-3-yl} amd 1H 1 ndazol e-

O isproty G- Grazeie e e Pt B a5 1P O (aletyls

il - AEARIFA LM dochord o gl o

( ( 1&1&&5@1 181&&1&6@@:@&%@1@@&@2{([13 BR 525—8 [2-((R)-3-(acetyl-
0?)eth HWS azabi Céﬁl 0[.3.2.1] oct-3-yl }am de;
ammnyyarQistin-}HyDethyilh z@ql@zcl\o[é&ﬂdeséyﬁ} -V a@éde@l
1
LTSGR T e P EOBIR T 3R AR 12 (3 acetyt

amind)yﬁ'hﬂﬁﬁﬂ-tly}l'l)eﬂﬁ‘l] Raaasib@ial3 czanbaxybl}an@@e d
((1S,3R 5R) -8-[2-(4-acetyl pi perazin
1- y|1)1eqm9pql-lgf-amm@;8cc th agid) ©L% 3RS54)-B-EniddEs)-20

hyc%r()_xL gﬁ)a 1?)'@9%@@n§l %yf@{lg %Xéélaﬁféyag 3d2 1]oct-3-yl)amide; .

et h}/ib@gifb )mﬁﬁdahm@mca&wmletabw (83 RBARMBCHRC)(3S,85)3-1

] oct - 3- am de;

(acgtylmethy. no)iﬁhydmamr@l@ntéﬂb]@m}l &-agahieyclo[3.2.1]oct-3-yl)amide;

{(1EJF%°P%5%§ I?'dg%ﬁglglzg’ncaf{’g’%? taﬁﬁgl (1‘§’3a2a @2 (]aé 2.1
ethbﬁ@sﬁﬂignyﬂhﬁmﬁi?f@hmﬂﬂ?&@hm%z@% a[mjddszgm;%ﬁ@efgom

1-isopro i ndazo car boxdy{(l c acid

((1%; 1sq;prgp5)1 B‘I—gmia[z@](e@ -carboxylic acid {(1S,3R,5R)-8-[2-((R)-3-
cycqghe Eﬁt?tg%qsg %rru(i)llol})}q%% d?' %Xyglgrmﬁg%%br}%}c%[g}ﬂ 1}]oct-3-

yl}hmi&gpr opy! - 1H—| ndazol e- 3-carboxylic acid
((1S,3R 5R) -8-{2-[(R-(1, 1-dioxo- tetrahydro-12
6- t HiisprirepylsLiHindazeleyd aarbwa]h@taqu (1L 83828hi8ciPcl3opeetd: 1]

megl@}l%m,(x% gép%?gﬁ)@égfwi I%Hd# Ef%g%glyT) 3- &2 boxyl i c

tet r1a&@aﬁbpy1l1>ﬁ@1ﬁdalzméhﬁea1%owh)c@1d1xhsmm&m[w@)
- 8-azabi cycl o] 3. 2. 1] oct - ;

3-yl)am de;
qiﬂammmp@pﬂnd@laﬂbﬂ)eﬁl}d]e&{aa&h@@k&mzsl]aﬁoﬁ sBamaiees and

eholSRoRg TR T eitonditteb TR B s M
elham%aﬂf yﬂmlﬁdi B&‘i’ﬁﬁm éihﬁ?—%ba%bﬁhy&o[éq oct 3 l}almde

{(1S, 3R, 5R) -8 (4-acetylpi perazin- ;/ ;
8- adalboprypylel /- 1mdazoyeoi>ca1®owlyg agid H@9, 3R R)- 8- [2 (¢

e%]%l SO@E%%&FQQI? %l g‘?%&ﬁ?%zﬂé 1cyc%[§ci P]oct 3-yl}amide;

t hi qn@s@la?yltméinddzbﬁtmarhoﬁmze@m fuSBRISR)B-R-((S)-3-
] oct - 3-yl

ethbnessiblonplewninopipdrivia e»ﬂbtlsd]e&:amwciqﬁ adli]eet-3-ylyamide;

1S, 3R, 5R 2. | £
S R B e R IR SRR (TP (S
e{%l‘(i@ilgﬁﬁl% %&g%éﬁﬁ%&éﬁ}%ﬁg’g@gl@ﬁg?ﬁyﬁygéth?l(_PSY:idaBlc?&bE3 2.1]oct-3-

yl}aniidg) pyrrol i di n-1-yl)ethyl]-8-azabicyclo[3.2.1
I oct 35 Wb yiP{Br98dazole-3-carboxylic acid ((18,3R,5R)-8- {2-[(1-acetylpyrrolidin-
3-yl)methylamino]ethyl}-8-azabicyclo[3.2.1]oct-3-yl)amide;
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1-i sopropyl - 1Hi ndazol e- 3-car boxylic acid
{(1S,3R, 5R)-8-[2-((R) -3-(acetyl -

woreaolp803san no) pyrrol i di n-1-yl)ethyl]-8-azabi cyrtDpS2085/005070
]oct-3-yl} am de; 20

1' i g‘?%?@%l '1?@&%0?@?' c%i‘l%x%ﬁ% Q@&x (isS REHYE- (2-[(R)-1-
ace]fsﬂp;?ydlﬂm? ?Q)l}m{d’thﬁhmdid}ethyl)}l&-ﬁabmbfﬂ:lo& 2t woi-8ytlnfid; 2. 1
oc yl} ‘am d

1- i Soynwepmpil-1Hndaenie-dreartnxylis prid (1SS RaleB- {2-1((5)-1-
ace%s‘l%o%ﬁ{hﬁ %ﬁ?&éﬂ%ﬁhgﬁ%ﬁ sé)%izagz%&&ﬂ[ﬁb 1 o§t % yi)aﬁmde

oct 1 3soprdpyiTiEtididazole-3s@psaapiit adl&l(ﬂﬁ’diaﬁzﬂ)% 32¢@drboxylic
me?};;lg%\ﬁf(pé}?lﬁggolggyﬁylgwptgmaﬁm@ @qagﬂe}}g azablcyclo [3.2.1]oct-3-yl)amide;

|
AL R - 0
me{l{aﬁ&u&ﬁnﬂ@n&ﬂﬂ F-{1jDthitaated] yl} 8- azablcyclo[3 2. l]oct -3-yDamide;

yrrolidin-3-yl) msthlamno] yl ]
[ 3 - 1&0@0@&11]%u5¢p§01g-§]—(@@b0xy ic ac1d ((1S 3R 5R) 8 {2 [ell 1- dIOXO

tetr(a{cho g& E]é’)p %yﬁ %nﬁlgﬂg %ha/??g az?blgfclléb 2.1]oct-3-yl)amide;

L di
p)ér 21??@?21%?5%‘%‘“%@5{%“0‘??“3@3? )eélhx(l}s* 3R SR) 8-{2-[(1,1-dioxo-

tetrhhy(koﬂmﬁ)-pﬂylbplldﬂ—3-Iylz)e(idiydr&yc‘dwbamm%Qﬁh}d}ﬁSdazablcyclo[3 2.1]oct-3-

fﬁé{%ﬁ 3R, 5R)-8-{2-[((R) - 1-
M) anesul fonyl - pyrrolidin-3-yl) et hyI am no] ethyl}

.5 G i | 5R)-8- {2-[(1-
1-i sopro 1H i ndazol e- 3. arboxvli e acid acetylpiperidin-
@%@Jy 53 197-IndaZo1d-3l caPdxyR cxélm{v )82

3 y@)@ﬂﬁuﬂﬁnﬁﬁ]e’cﬁyl}{SZaz[ab(c@loﬂS 2.1]oct-3- yl)am1de
th | f [ t
5 Lo A maBAe Retaooi e Feitnhe R 9 -1 icho-

G
he)%?l. %gﬁo S’c;ﬁﬁ)p% %@%@ﬁgﬁggxgiﬁ Iazabl Cyclo[3 .2.1]oct-3-yl)amide;
{ ( 1 5:i80pro)l-18-{n2tat d18-31cabaryiic beitl (ElksyaR, DR)TE {2-[(1-

meg@EQ I o&g?lggq%ﬁ%@)e%tl)rr}}gtﬁyrﬂn%%% tl?y){} ]8 a8zal?1c2;}?c?o[%y Cl]oLt 3 yI)all‘ude

L SR S e o s -
ace]ﬁiylp{pbgu@hﬁnybeﬂlbr)]@hiwi@ﬂb[ml eyd?cy-B}yl&mzla;bl cyclo[3.2.1
ocC
1-i étHSPIEBﬁleH ndazolgmzereorlic api k1,3 R SBEBd2-(4-acetylpiperazin-1-

yl)éé}ﬁhl opﬁi%k(:lg[i%}%%?ﬁ%r#n%’l) g?ﬁyl ietér ggggr 2yc1:I 0[3.2.1

] oc -ty H-didadele;3-cabek i acidy Ces,d R,6 R)-8y2-¢#4-aeqiflpipeenzin-1-
salts and. sol vates and stereoi soners thereof. 10 15.

yl)q1h§1 Sorggbiselor2-Eost- ﬁrﬂ %@Pang the chemical name

{( 110@@%1 A IBH?Z?F S 13‘2?“2‘? K ?R%q‘? Aoy piperazin-
1-y0jetit}- @{azabzcybldpstz 13eth3}~9nmda1e or a

phar maceuti cal | y-accept abl e or solvate ther

16. Jﬂ?J’ﬁh’ﬁﬁlﬁﬁ]cb@tlpéﬁpl%%%gxxl}c&ql%g%ﬁﬁéﬁ}]é [3-(4- acetylplperazm
1 J;&ﬁ{@ﬁ§%%b‘i@ &(3 Qflj-!g&tg a&{ﬂganount of the conpound of

a pharmaceutically
acceagkaibgyl- laﬂﬂmdaemle%lc?arbdkydno mdl{lﬁﬁS’ 3B, 5R)-8+ B R)-3+ (anatyl-

N A

manyf;aGhHEA- 19 ifiazole-3-carboxylic acid {(1,3R,5R)-8-[2-((S)-3-(acetyl-

methylamino)pyrrolidin-1-yl)ethyl]-8-azabicyclo[3.2.1]oct-3-yl} amide;
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medi canent. 19. The use of C aim 18 wherein the
medi canent is for the treatnent of a nedical

w@oovdiosien in a mammal associated with 5- HT4 rBCEPSm®N5/005070
activity. 25 20. The use of Claim19 wherein the

di se: ?Ssbﬁ’ra%/fl Qﬁ:ﬁdﬁo@@ 131 cﬁrb%xglllcsgcﬁ? 18! 158k SRV)eg:i %'2: Kgsr?et hod

nmoti [ astrolnteSti na racf

memﬁnésuﬁahylpgraldiﬂlmbmﬁh)ﬂiamgl@ethyk}l+8: aiabmgmld[i 2.0foct-3-y)amide;
associated. 30 with recept i Vi

et britep EQHi‘b‘rlf%mﬁ@ZOA?rﬁTW@P‘&]ﬂ? F00 (B s AR R 2 (091, 1-dioxo-
tetry @RS 85 énY3 ?f) Bia‘ﬁﬁnﬁ]%ﬁl g Qo F}ﬁg &Ht3| @?’Jm de;

ositl 0 ceu

car [J1 1H-ﬁﬁﬁm¢LBCtaﬂfox§lﬁkya@@ @(18’)‘3]@1@#8&2 ﬂ(SD-(’l 1.%lioxo-
72 V\D / 080389 PCT/ US2005/ 005070 22. A nethod of

tetralnxsbmlh ﬂaonllmﬁﬁbmeﬁfylmdmﬁwl}n&ambwlqiﬁ 2tlject-3-yl)amide; and

ﬁ%ﬁ%n%e % ?cff’ éﬁerfaiﬁ @ﬁ%ﬁp& S?er%msomers thereof,

therapeutl cal ly effective anmount of a pharnmaceuti cal
conposition conprising a pharmaceutically- acceptable

car t4.er ahdcempounsinfi{claint 1 sprednthesonponndris Siletﬂ@d fom:5

T

1-%913»5]‘8'—2&@51‘0 o[ LR MRLt-PaNagider edomi nant irritable bowel
) 9%1| [abetml%c and i di opathic gastroparesis, and

f und:hscqmqiyldﬁpdpml&.’% dhﬂaozghc Acig r{ 0B3RS R)p 8- [Z)-(bﬂ)ﬂh@x@glb-
np d of Q 1 to,15, the process
thl%ﬁ@?@@?ﬁg‘ﬂ}eg&%l'g ﬁaabacyeﬁr@aﬁﬁact&rylé #oifsia 5: 0 ~oH N
OH aF I -
or o St ops - daedle 3 SalboRieud (GIR SR EEOH ATRIanRllfony1
pipkkain- 1-|yl)td'u1a3ylp8axehsicwla[ﬂ 2al Joeteli+gltappidegent to provi de a

°°2‘E%%3£o2«e££ S i radle Srteaale 3R (615 R4 (aoetyImethyl-

BTy s ST sipagepe o0 by (e
1-isopropyl-1H-indazole-3-carboxylic ac1d {(18,3R,5R)-8-[2-((R)-3~(acetyl-
methyl-amino)pyrrolidin-1-yl)ethyl]-8-azabicyclo[3.2.1]oct-3-yl }amide;
1-isopropyl-1H-indazole-3-carboxylic acid {(1.S5,3R,5R)-8-[2-((S)-3-(acetyl-
methylamino)pyrrolidin-1-yl)ethyl]-8-azabicyclo[3.2.1]oct-3-yl } amide;
1-isopropyl-1H-indazole-3-carboxylic acid {(1.5,3R,5R)-8-[2-[(1-acetylpyrrolidin-
3-yD)methylamino]ethyl]-8-azabicyclo[3.2.1]oct-3-yl}amide;
1-isopropyl-1H-indazole-3-carboxylic acid {(1.5,3R,5R)-8-[2-[((R)-1-acetyl-
pyrrolidin-3-yl)methylamino]ethyl]-8-azabicyclo[3.2.1]oct-3-yl } amide;
1-isopropyl-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-[2-[((S)-1-acetyl-
pyrrolidin-3-yl)methylamino]ethyl]-8-azabicyclo[3.2.1]oct-3-yl }amide;
1-isopropyl-1H-indazole-3-carboxylic acid ((1S,3R,5R)-8-{2-[(1-methanesulfonyl-
pyrrolidin-3-yl)methylamino]ethyl}-8-azabicyclo[3.2.1]oct-3-yl)amide;
1-isopropyl-1H-indazole-3-carboxylic acid ((1S,3R,5R)-8-{2-[((R)-1-
methanesulfonyl-pyrrolidin-3-yl)methylamino]ethyl} -8-azabicyclo[3.2.1]oct-3-yl)amide;
1-isopropyl-1H-indazole-3-carboxylic acid ((1S,3R,5R)-8-{2-[((S)-1-

methanesulfonyl-pyrrolidin-3-yl)methylamino]ethyl} -8-azabicyclo[3.2.1]oct-3-yl)amide;
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conpound of any one of
16. A pharmaceutical composition comprising a therapeutically effective

amount of the compound of any one of Claims 1 to 15 and a pharmaceutically acceptable

carrier.
17. A compound as claimed in any one of Claims 1 to 15 for use in therapy.

18.  Use of a compound of any one of Claims 1 to 15 for manufacture of a

medicament.

19. The use of Claim 18 wherein the medicament is for the treatment of a

medical condition in a mammal associated with 5-HT, receptor activity.

20. The use of Claim 19 wherein the disease or condition is a disorder of

reduced motility of the gastrointestinal tract.

21. A method of treating a mammal having a medical condition associated
with 5-HT4 receptor activity, the method comprising administering to the mammal, a
therapeutically effective amount of a pharmaceutical composition comprising a

pharmaceutically-acceptable carrier and a compound of any one of Claims 1 to 15.
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22. 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-

acceptable carrier and a compound of any one of Claims 1 to 15.

5
23.  The method of Claim 22, wherein the disorder of reduced motility is
selected from chronic constipation, constipation-predominant irritable bowel syndrome,
diabetic and idiopathic gastroparesis, and functional dyspepsia.
10 24. A process for preparing a compound of any one of Claims 1 to 15, the

process comprising reacting a compound of formula §:

0 v
N
OH
N
Z N
2
R 5

or a salt or stereoisomer or protected derivative thereof with an amine of formula H—W
in the presence of a reducing agent to provide a compound of formula (I) or a
15 pharmaceutically-acceptable salt or solvate or stereoisomer thereof.

25.  The product prepared by the process of Claim 24.

26. A compound of formula 5:

o o P
N
OH
CANEY
N
2
R 5

wherein R! is hydrogen, halo, hydroxy, Ci.salkyl, or C;4alkoxy, and R? is C3.4alkyl, or

20

Cs.¢cycloalkyl; or a salt or stereoisomer or protected derivative thereof.

27. A process for preparing a compound of any one of Claims 1 to 15, the

25  process comprising reacting a compound of formula 2:
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0]
OH
X
R— T N
Z N
1
R2
2
with a compound of formula 10:
ﬁN\/\W
HoN
10

under amide coupling conditions to provide a compound of formula (I) or a

pharmaceutically-acceptable salt or solvate or stereoisomer thereof.

28. A process for preparing (15,3R,5R)-3-amino-8-azabicyclo[3.2.1]octane-8-
carboxylic acid tert-butyl ester, the process comprising reacting 3-oxo-8-
azabicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester with at least 25 equivalents of
ammonium formate in the presence of a transition metal catalyst to provide (15,3R,5R)-3-

amino-8-azabicyclo[3.2.1]octane-8-carboxylic acid fert-butyl ester.

29. 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
Claims 1 to 15; and

(b) determining the effect caused by the compound on the biological system or

sample.
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