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COMPOUNDS 10 BACKGROUND OF THE INVENTION Field of the
Invention The invention is directed to indazole-carboxamide compounds
WitHee/aseitiseful as 5-HT4 receptor agonists. The inventionviSEitsze05/0646293

directed to pharmaceutical compositions comprising such compounds,
methods of using such compounds for treating or preventing 15 medical
conditions mediated by 5-HT4 receptor activity, and processes and
intermediates useful for preparing such compounds. State of the Art
Serotonin (5-hydroxytryptamine, 5-HT) is a neurotransmitter that is widely
20 distributed throughout the body, both in the central nervous system and
in peripheral systems. At least seven subtypes of serotonin receptors
have been ideriiibd 204 & ARBRABHOM B EcTIGMNOVNDS ese different
receptors is linked to a wide variety of physiological functions. There has
been, therefore, substantial interest in developing therapeutic agents that
target specific 5-HT receptor subtypes. 25 In particular, characterization of
5-HT4 receptors and identification of pharmaceutical agents that interact
with there has been thgsfogusiahsigmificantrecantvasivitin(See, for

ridxanplerdhasgyiew by Langlois and Fischmeister, J Med. Chem. 2003,
46, 319-344.) 5-HT4 rec iﬁ)tor agonijsts are useful for the treatment of
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m@ﬁ&i@@rﬁﬁﬁﬂs&ﬁﬁ@ﬁaﬁﬂ@ﬂﬁmm eiigpcbsl @iﬁyﬁ@ tran sibdesad diiibmtdinadiates
been su sted at some S-HT4 receptor agonist compounds may be
E@"g aﬁ&ﬁﬁlﬁ TOREEHEAl nervous system disorders including
cognitive disorders, behavioral disorders, mood disorders, and disorders

Sfof cantrol, of autonomic function. Despite the broad utility of
-—%@%%c%ﬁtical agents modulating 5-HT4 receptor activity, few 5-HT4

recesmomgmﬁstmmmpmm in-Ehjicakusematpresant: ttacordidmdly,

e tor agonists that ac h|e the
% et V\%’[\h rﬁgnlmg? Side éﬁo me‘I]i'ge?err% agerol%lsS ay p(%/lslg'egsé eﬁ%ﬁ’?‘éﬁ%ﬁ
sysithes. projestissiciniphoyed shietivity, potphoy, jalaieracokimitisl and the
m%'{%&%ﬂ%%s%%%dﬂﬁtﬂé‘sg Blﬁg}@'ﬁ] receptors is Iinked to a wide variety of

physiological functions. There has been, 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 mteract with therm 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
rednced motility of the gastrointestinal tract. Such disorders include irritable bowel
syndrome (IBS), chironic constipation, functional dyspepsia, delayed gastric emptying,
gastroesophageal reflux disease (GERD), gastroparesis, post-operafive ileus, intestinal



SUMMARY OF THE INVENTION The disclosure 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
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are predictive'o avallaeq'%{y upon oral administration.
thahemoedirgly rinsatfir aeaspe comherads providaded sotpeeatoftfolasafeal1):

nelReult RAR WREERID - Rorlfi DY HOARB: N BIRAUAONN e O OF

Ci 4alicoxy; R2 Is C; aallcy‘T orC3 Ecycloalkyl R3 Is hydroxy,
m@d%’alPé@éySWm@@ﬂﬁghﬂftmw@mmﬂ@C(O)NRaRb R4 is

hydragen.on Clsalkuing ﬁaﬁ%&%&%ﬂﬁ&%ﬂ&é@ﬁz¥mwm£%\§-ﬁ§%'&@ﬁg

from N(Rsa)C(O)RQ (Rsa)S(0)2Rw N(Rsa)C( O
aclRiR é@yé(@}"mvw AEAHSNGERRSID) 2R Ry e(ﬁ)paemaiety of

formulaRin 06/90R12%P: &&%ﬁ%%ﬁéﬁgﬁéﬁiﬁs (3P achieve their
N-CH2CHZ~ N\J~X a R6 Rr (b); wherein: Xis selected from

desiaosfésets)rith oNpreE Sids) zﬁer;@s SKrefoyes AmESye OResResamong other

pro %%QNB@%'&WN( é{%%ﬂ&@ﬁﬂ&b@f@%?&%r duration of
(O) 13R14 -C(O)OR12, 5-OR15, -NRSR16, cyan, -SR15, CF3,

EL‘*‘&ﬂ)‘i‘ldlnyl pyrrolyl, pyrroidinyl, thiomorpholinyl, thiazolidinyl, 1,1-dioxo
isothiazolldinyl, imidazolyl, indolyl, tetrahydrofuranyl, pyrrolidinyl and
piperidinyl, wherein pyrrolidinyl is optionally substituted with oxo and
piperidinyl is optionally vﬂﬁ?%j §"hydrogen or

Claalky Hi‘@&l@lﬁ@p@jﬁ@é@ﬂ&%l%@i@ﬁd§ﬂﬁ$ﬁ&@d§@%h receptor agonist
activity. Among other properties, compounds of the invention have been found to be
potent and -selgcm'& 5-HT4 receptor agomists. In additior, compounds of the invention
have been found to exhibit favorable pharmacokinetic properties which are predictive éf
good bicavailability upon oral administration.

Accordingly, in a first aspect, there is provided a compound of formula (1):

R@. R4
7 N { W
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S
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R“——-—K/!\\\/W
N ®
Rz

wherein:

R'is hydrogen, halo, hydroxy. Ciualieyl, or Cyualkoxy,

R* 1s Cs.4allcvl, or Cageveloalkyl;

R’ is hydroxy, C;.salkoxy, hydroxy-substituted C,ualicyl, or —»OC(O)NRERb;

R* is hydrogen or C;salkyl;

W is selected from

(2) Y, wherein Y is selected from -NR™)C(OIR’, NR*)S(O%R",
NEREHCOORE, NERPHCOWRPRY, and -NR*)S(O)NRPRY; and

(b) amoierv of formula (b):
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10 hydroxy, C;-3allcoxy, or cyan; R6 and R7 at each occurrence are
independently selected from hydrogen, hydroxy, halo, cyano, and
C1l4allryi, wherein Cidallcyl is optionally substituted with 1 to 2

WE H86aIE selected from hydroxy, C1-3alkoxy, halo, and BEHESRESamer9=
R8a are hydrogen or Cl14alkyl; 15 or R5 and R8, R3 and R6, or R6 and
R8 taken together form C2-5alkylenyl whereln C2-salkylenyl is optlonally
substituted with hydroxy,: had®, hydroxi Bstituted C2- -3alkyi,
C1-3alkoxy; or R"and R3 dr R3 and R aken together form
-OCH2CH?2-; or R5 and Ré'taketdetner HZ) Q-(CH2)9, wherein
Q is oxygen or 20 sulfuriand q is independe 0, 1, or 2; or R7 and X
taken together form -NHC(O)NHC(O)- or -G{O)MHC(OMNH-; R9 is
selected from hydrogen, furanyl, tetrahydrofuranyl, pyridinyl, or C14al cyl,
whevdieret-4alkyl is optionally substituted with hydroxy or with from I to 3

hal lected 1Py n 12
B et v i
“N@SGE BRI . NGRS lé afef O i az%éi/@ NpiiBnattF(CIOR™,

ub [y l-gaikydror eigmj,;gggﬁ;ﬁ,{f eambsieny!;

§F§" iﬁ%?%ﬁ%&yﬁ Wﬁ%%ﬁ%ls optlona Iy g%%igtltuted with
thigggiidings 3 haiexernbramiifayl drrds sy radeivieivFas

De K BLp@sgal maaﬁmlwﬁw@&m
y{gtraCI gfﬁéﬂg ;Bs&%ﬁr%héar? O%ﬁga%ﬁwr%emagﬂalkyl is optionally

pinsganite 8815, R5 and R25 taken together

formeCik; ﬂ?él‘dé@ﬂﬂr @l@]@t(@h@éﬂlﬁﬂﬁ@ Keipoh s shsOfuBs AR 7
is selected from hydrogen, hydroxy, Cl-3alkyl, Cl-3allcoxy, -C(O)NR~RDb,

by deegey)-miPIRETGT BEFtinyl, pyrrolyi, pyrimidinyl, morpholinyl, and |
tetram?dﬁafw&wgcwbarm@bww@aﬁwﬁlycﬁaﬁmmm@dmgﬁn hydroxy,

hydroxy pro édﬁakgﬁg%%%% w}kg § %ﬁ?ﬁf%&%ﬁﬁ@en or RS7

suiﬁ@ﬂlﬂilsms @imﬂﬁaﬁbbfdhﬁ@d@mbﬂb@y(ﬁdﬂﬁmm atom; R's is
_C(OI%@ Ccf ﬁ@.] kglhvggogn Qé{ila cﬁor -C(O) CI-3akkyl;

or R’ and RY, R® and Rs, or R® and R? taken together form C,salkylenyl, wherein
Cy.salkylenyl is optionally substituted with hydroxy, halo, hydroxy-substituted Ci.aalkyl,
or Ci.salkoxy,

or R° and B® or R* and R™ taken together form -OCH,CH,-;

or R® and R® taken fogether form —(CHp)e-Q-(CHy)q, wherein Q is oxygen or
sulfur and ¢ is independently O, 1, or Z;

or R’ and X taken together form ~-NHC{OYNHC(O}- or ~C{ONHC(OWNH-;

R’ is selected from hydrogen, furanyl, tetrahydrofuranyl, pyridinyl, or Cyaalkyl,
wherein C,4alkyl is optionally substituted with hydroxy or with from I fo 3 halo;

R is selected from hydrogen, Cialkyl, pyridinyl, and imidazolyl, wherem
Cralkyl is optionally substituted with -S{ORRE, Cs.eoycloalkyl, or with from 1 fo 3 hale,
and tmidazolyl 1s optionally substituted with C;aalicyl;

or R® and R taken together form Caalkylenyt,

R is -NR*R®, or C;.alkyl, where Cy4alkyl 1s optionally substituted with from !
to 3 hale;

12



V, Rb, and R' are independently hydrogen or C1.3alkyl; ais O or 1; and n
is an integer of 1, 2, 3, 4, or 5; provided that when n is 1, Xis -SR'5, or X
forms a carbon-carbon bond with the carbon atom bearing the
substituents R6 ag%sR'; %éa ﬁgargnac%uti%all -gccgl%iblel_s’alt or solvate or
sterBoRs AR Rth&Fdor AL Cordhg S SESRE R nspERt thava is provided a
phapHagetieaseomposition comprising a compound disclosed above
and_apharmaceutically-acceptahle carrier..According to a third aspect,
ther%81 iaﬁméff & Sﬂ%%??ﬁg %%{ﬂ%%%glég%afo}vgfor use in therapy.
AccardipgioradatsiCaspiest, therehisranlidé dsthwrivselivfsabsompdwith as
isclosed above for manufacture of a medicament. According to a fifth-
d8péct, there is provided the use of a therapeutically effective amount of

a pharmisesxticafROhROsitd crkeprisiggephamiaceliitaliy-acceptable
carriefsand pound as disclosed abave for.the nufacture. of
medI aﬁéﬁ%ﬁ%a’tiﬁ%ﬁgﬁg}gﬁ ér?' of 're lj(?ell§ %ogﬁ%qgﬁ%gemm flyarogez,

hy@mstyoihtedtivialtaadking rAAMNNRIRA cCifirmgposixth peptt), terelis,

~_pravided a process.for preparing a comp | of Afor 1), wherein R',
YRR T o R L L By C LG BB
sulstenseiswiitcnytherspfrivaigrdee scacompriily! 1 Glerteicling Avdovepound

COHTB A TR R Nl B8 comPaL e o= i W

hy

reacting a compound of tormula (V) 0' N OH R
~ carbon-carbon bond with the -(CHy),- carbon atorm;

R is -C(0)0-C.salicyl, -S(0)-Crsalkyl, or ~C(OFCr.aally
R®, R®, and R°® are independently hydrogen or C;.aalkyl;
aisOorl;and
© nis an fteger of 1, 2, 3, 4, or 3; provided that when » is 1, Xis SR, or X forms
a carbon-carbon bond with the carbon atom bearing the substituents R and R

or 2 pharmaceuticaliy-acceptable salt or solvate or siereoisomer thereof.

According to a second aspect, there is provided a pharmaceutical composition comprising a

compound disclosed above and a pharmaceutically-acceptable carrier.

According to a third aspect, there is provided a compound as disclosed above for use in
therapy. '
According to a fourth aspect, there is provided the use of'a compoimd as disclosed above

for manufacture of a medicament.

According to a fifth aspect, there is provided the use of a therapeutically effective amount
of a pharmaceutical composition comprising a pharmaceutically-acceptable carrier and a
compound as disclosed above for the manufacture of a medicament for treating a disorder of

reduced motility of the gastrointestinal tract in a mammal.

According to a sixth aspect, there is provided a process for preparing a compound of
formula (I}, wherein R', R2 R R?, and W are defined as disclosed above, or a salt or stereoisomer

thereof, the process comprising:



with a compound of formula (V): R3 R4 HZN M to provide a compound of
formula (), or a salt or stereoisomer thereof. According to a seventh
aspec(ta)tygg%ti@ RQvides @ prasessiforpreparing a compound of formula
(1), wherein R3 is hydroxy and R1, R2, R4, and W are defined as
disclosed above, or a salt or stereoisomer thereof, yocess
comprising: (a) reacting a compound of formula (In-R3"F ~J R4 NO NH
RNN (ID 2 R with a compound of for IW@ 4a (b) reacting a
compound of formula (V) : 0 RQH P | withna compound of formula
(V): R3R4 H2N N) (c) reafgtin agom of formula (VI): NH R1 N

% ()
R
with a compound of formula (II):
H-W
(1)
(b) reacting a compound of formula {Ivy: -
O
o (\/\(Nu\ OH
b / N,
B2
, | IV}
with 2 compound of formula (V).
| R® R
! N\X/W
i
N
(V)

2

1o provide a compound of formula (I), or a salt or stereoisomer thereol

According to a seventh aspect, there is provided a process for preparing a compound of formula (1),
wherein R® is hydroxy and R’ R R*, and W are defined as disclosed above, or 2 salt or

stereoisomer thereof, the process comprising:

(a) reacting a cornpound of formmula (II):

T
\.R4
R”——E\;L/ﬁ:\wi

N (m
R

with a compound of formula (II}:
H-W

() .

b

da



R2 R (~) or a salt thereof, with a compound of formula (10): H-W Oil)
and a compound of formula (VII): R3R4 L,~L (VIl) whereinL is a
leaving group; or (d) reacting a compound of formula (VI) with a

compo nf of formul 23, i% to provide a compound of
formullhz 5 or a”sa(ff) regfsor%ur ereof. 4b According to an eighth
aspect, there is prowded a process for preparifg a compound of formula
(N, wherein R', R2, R3, R4, R5, R6, R', R8a, R10, R12, R'3, R'4, R's,
a,n, Wand X are as disclosed abg L pr Vi {3t when ais 0, R5 is
hydrogen or Ci-Oalkyl, wherein CIAaIkWLoptionally substituted with
hydroxy , C1_3alkoxy, or cyano, or R3 and R taken together form -
OCH2CH2-; or a salt or sterecisomer thereof, thgypyocess comprising:
reacting a compound of formula ?IX) or R3R4 R19 ONNH NFR1IN 'N
RZ (TXJ{iherermmatis e (P R'S; .with a compound of formula (X):
L-W"

or & salt thereof, with 2 compound of formuia (1I);
H-VV

ey

and a compound of formula (VII):

wherein L is a leaving group;

or
(d) reacﬁng a compound of formula (VI) with a compound of formuta (VII):

W

o g4
(VI

to provide a compound of formula (I}, or a salt or stereoisomer thereof,
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(X) wherein: L is a leaving group; and (a) when R19 is R8 , W' is selected
from -C(O)R9, -S(0)2R16, -C(O)OR™, C(O)NR13R14, and
-S(O)2NR13R14; (b) when R19 is R. W" is -(CH2)a-N(R)(CR6R7)"-X; and
(c) when a is 0. R19.is R5, W" is %CRGR? -X, and R5 is hydrogen or
1~ ARG et & SRS S Tl RS ARI Sk Ry chig L & compound of
fo@rluﬁ?db?%%e@éiﬁyam{@)[ ERSI&OHPB%W@R%@&W@P fBrmRe ,GPI‘?(B‘EIQQ; to W and X are as
provide a compound of formula (I). Agearding. to a ninth red .
i GO IE FROMIEE SIEDSIE by e oot Bt NI ot i
olisatosusehalsaqarovitidy dompthOd: aktrenting soiiseaBe ordddnditoriogether form -
lated with 5-ETT4 receptor activi [ of reduced
Oﬁ%ﬁ%ﬁ?ﬁf%% Sﬁ%&?é?ﬁ%%%ﬁ%%ﬁ%%%%t ’éwr%@{(g%egs c(:%o%ng%?g%@ administering
to theqmaimgnatpateerspsificaediféstive amount of a compound of the
disclosure. Further, the disclosure provides a method of treating a disease
or corttlition associated with 5-FIT4 receptor activity in a mammal, the
~ method comprising administering to the mammalga thegapeutically
effective amount of a pharmaceuticatco sitf@mgﬂsclosure and a
pharmaceutically acceptable carrier. hé%o ds-ef the disclosure can
also be used as research Sai-esto sfifdy biological systems or
samples, or for studying fh CLivit Mt other chemical compounds.
Accordingly, in another of its methad embodimepts; the disclosure
provides a method of using a com%ound of formula (), or a
Dhafm@ﬁeﬁtiﬁ:m‘lﬁ/@&éemﬁbt& Balt or solvate or stereocisomer thereof, as a
research tool for studying a biplogical system or sample or for discoverin
4d new’ gbﬁfﬁ@@%%%oﬁ%%ﬁ&s@ﬁé method comprising contacting a )
biologitalgystem or sample with a compound of the invention and
determining the effects caused by the compound on the biological system
or samplej. In separate and distinct embodiments, the disclosure also
‘providegsymthetic processes and intermediates described herein, which
are useful for; preparing compeuRds of the disclosure. The disclosure also

provides a compound ofihe discigsure g deserbed iSfe 96, ciojon”,
SC(OINRPRY, and -S(0)NRPR'; '

() wher R'¥is R'®, W is ~(CH)z-N(R*YCROR),-X; and

(c) when @ is 0, R is R®, W is ~(CR°R"),-X. and R’ is hydrogen or

Cialkyl, wherein Cyalky! is optionally substituted with hydroxy, Ciaalkoxy, or cyano,
or R and R’ taken together form ~-OCHCH2-:
to provide a compound of formula (I). |
According to a ninth aspect, there is provided the product prepared by the process as
discloéed above.

' The disclosure also provides a method of treating a disease or condition associated
with 5-FT, receptor activity, e.g. & disorder of reduced motility of the gaswointestinal
tract, the method comprising administering to the mammal, a therapeutically effective
amount of a compound of the disclosure.

Further, the disclosure provides a method of treating a disease or condition
associated with 3-HT. receptor activity in @ mammal, the method comprising

administering to the mammal, a therapsutically effective amount of 2 pharmacentical

de



use in medical therapy, as well as the use of a compound of the

_ disclosure in the manufacture of a formulation or medicament for treating

a disease or condition associated with 5-F_T2 receptor activity, e.g. a

disorder of reduced motility of the gastrointestinal tract, in a mammal.
DEToRIDESBI S SR (BsiONT O | EhR Rt e e BIR G SFovides

novel indggplescaRNaMIde. rEtbrecenton RARNises Af rdermuladdls k. to study

pharmaceutically-acceptable salts or solvates or stereoisomers thereof. .
ThéiakImw iy SRenpIaRFRIse Préfefedaies forraviearibel e fompounas.
and{angdes @,QJ%BJ{%FB%QQQT%@I%@é@xﬁ)ﬂﬂﬁl&@g exelyde otherfsfineda method of using a

values or othéf values within defined ranges for the radicals and .
substitRsns! M dospedifid aspe shermssarivaition crRD R v geo INaip Opptereoisomer thereof,
C1 alkyleln.pihessreciicasnesioRbisdvdiegen: tuapk shioiiiiomntng
or methyl; R! is hydrogen or halo; or R' is hydrogen. In a specific aspect
of the invention, R2 is C%..aallcyl. Representative R" groups include
n-propyl. isopropyl, n-butyl, sec-butyl, and rert-butyl, in another specific
aspect, R’ is isopropyl, or C4.5cycloal'icyL In another specific aspect, R2
is isopropyl. Ina specific aspect, R3 is hydroxy, C,-3alkoxy, or
-OC(O)NRaRDb. in another specific aspect, R3 is hydroxy, methoxy,
hydroxymethyt, OC(0O)NTHCH3, or -OC(O)N(CH3)2. In specific aspects,
R’ is hydrogen or methyl; or R" is hydrogen. In one aspect of the
invention. R' is hydrogen or halo, R’ is isopropyl or C4.5cycloallcyl, and
R4 is hydrogen. In specific aspects, R3 is hydroxy, Cr_3allcoxy, C1.3allcyl
terminally substituted with hydroxy, or -OC(O)NRR; R3 is hydroxy,
Cl_3afcoxy, or -OC(O)NRaR®6; or R3 is hydroxyl 5 WO 2006/069125
PCT/US2005/046295 In another specific aspect, R3 is hydroxy, methoxy,
hydroxymethyl, -OC(O)NHCHS3, or -OC(O)N(CH3)2, or R3 and R5 or R3
and RBa taken together form -OCH2CH2-. In a specific aspect, R5 is
hydrogen, C1-3allcyl, or Cl-3allcyl substituted at the 5 terminal position
with hydroxy, Cl-3alkoxy, or cyano. Representative R5 groups include,
but are not limited to,. hydroxy, methyl, ethyl, 2-hydroxyethyl,
2-methoxyethyl,

4d



cyanomethyl, and 2-cyanoethyl. In other specific aspects, R5 is hydrogen,
Cl-3alkyl, or Cl-3alkyl substituted at the terminal position with hydroxy; R5
is hydrogen or Cl-3allcyl; or R5 is hydrogen or methyl. 10 In another
specific aspect, R5 is hydrogen or Ci_3alkyL or R5 and Rg form a
C2-3alkylenyl. In a specific aspect, R3 and R5 taken together form
newOCHRGpt2oidnagepesificaspbot] coigin@ogradmndiRG: anddgB4bketem or
orm.- 0-.0r -CH2C CH2-. 15 Alternatively, in another
s e e R e L B SR
cotmparspenifibeduploeicR 8yaretkRY mreplsdependently hydrogen, hydroxy,
hal 1.3alkyl, or.hydroxy-substityted C3allcyl. Representative R6.and
R o e S SRy T Eocesses
an eronefiaiesdrsepedrtdydndiginetsis20 i ptierisgeoiip@spe oiSthR6
diseidd R at each occurrence are independently hydrogen, hydroxy, halo or
cyan; or R6 and R7 are each hydrogen. In specific aspects, Rs is

hydrbfedisicpsaliy/prer RS is tyapourhasithadisgioswramotaer Bpddificin for
uscAARRELi BB AYIragaRiPhCGh3aloyy QE%M%ﬁtﬁ%‘%ﬁm&&?éhsgh%Ofm

C2-3allcylenyl. 25 Alternatively, in another specific aspect, R* and R8
MERE SR e EPTBIHATCD O3 e Tyl o SisatHcedlipnast, 1 torXitiod Risapidted
winZstakendogethenforn Coalkylsmd. Jnaispacific:AspeetnasdsAndRp

and R8 taken together form C3alkylenyl. Alternatively, in another specific
ragspeETRBERd RS taken together form 30 C2-3alkylenyl. In specific
aspects, Raa is hydrogen or Cl-3alicyl, or R3 and Raa taken together form

-OCH2CH2-; R8a is hydrogen or CI-3§§I%I;T0r RBa is hydrogen or methyl.
6 WO 2006/069%#%#@?‘9%@%&% NPE JFEEFEBHdIOR9 is

hydragennistrahyseaideandvairdingle Qafed-3allod swherainGil, 3alkykis o-
optionally substituted with hydroxy. Representative R9 groups include, .

oG r & nbt E’i’i*ﬁﬁ%%??&?%?‘&ﬁ%?ﬁé%?aﬂ% SFEPAFISSE FiretryraeRy apssy The
folsOPHaPYheathh- hydppxpethyl Dt elheisnacilic-asnests R9-s.hydregen.
iﬁaesttg'gggg E}%f}gjrr %S%fl ,dg)g(i)g g]x)gfu%rs gt]ﬁg‘%!lé l’ed values or other values within defined
ranges for the radicals and substituents.

In & specific aspect of the invention, R’ is hydrogen, halo, er C, alkyl.

In other specific aspects, Ris nydrogen, fivore, chlore, brome, or methyvi; R'is
hydrogen or hale; or R’ s hydrogen.

In a specific aspect of the invention, R” is Caallcyl. Representative R grouns
inchude n-propyl, isopropyl, r-butyl, sec-butyl, é.nd‘zerr—butyl.

In another specific aspect, R s 1sopropyl, or Cy.seveloalicyl,

In another specific aspect, R is isopropyl.

In & specific aspect, R’ is h?c"troxy, Ciaalkoxy, or -OC(O)NRRE,

In another specific aspect, R” is hydroxy, methoxy, hydroxymethyl,
-OC(OYNHCH,, or -OC(OMN(CH3):.

In: specific aspects, R® is vdrogen or methyl; or R® is hydrogen.

In one aspect of the invention, R is hvdrogen or hale, R¥ is 1sopropyi or
Ca-scycloalicyl, and R is hydrogen.

In specific aspects, R’ is hydroxy, C;.aalkoxy, Cy.aallyl terminally substituted with
hydroxy, or -OC(ONRR®; R is hydroxy, Calkoxy, or -OC(OWNRR?; or R is hydroxy,

]
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such as methyl; or R9 is hydrogen or methyl. In a specific aspect, R10 is
hydrogen or C1.3alkyl, wherein C1_3al ccyl is optionally substituted with
-SOOR, C3.6cycloallcyl, or with from 1 to 3 halo, wherein R is C1.3allcyl.
VWRepE46htative R16 groups include, but are not limited to, metmgisedhsy/bss295
propyl, isopropyl, 10 and methanesulfonylmethyl. In another specific
aspect, R10is C1,. grei 3alk substituted with
o PRSP oo o R TS, <O 2 Bhts, R16 i
-OCCOBKYIER 10 S Ooiby(CHE:thyl RoraRd m anEthyd Rt alspeoiitiasient,
@%_’%lc# NRrRY or C1.3alkyl, where C1.3alkyl is optionally 15 substituted
WITH from | to 3 halo. In other specific aspects, R" is -NH2, -NNH(CI13),
-N(CiH2)shenBthngheethl Bhy@ESmICR14kis neethylaliny hmfm’nﬂuzspamﬁm
t, nis 2 and R5 and R1 akento ether orm C2alkylenyl.
rénr%%%lwc pRaS. & & f{ yﬁ% For hd BRI iaken A O orm 1?86

rspeC| cas ec énd n toge

 buCRalkgldmyiteltsjadficaspets, szm,@@idsawm Rmzﬁ@meiﬁmll or

ifiG, R13 and R14 are independently hydrogen or
Cy%léaﬁﬁ%ogrglglﬁ% %?%114 are independently hydrogen, methyl, or ethyl.
Ina @pe&mz:sasgéechgs@ﬁwmmmcsam, or Cl-dbikyhsaibstrddhe
SO weith Ry droxy. d?@Pr%ﬁS}Tt%PY? @%?&5%&?& methyl,

nc ude but are not limited to, hydrogen, methyl; éthyl, a
2 hyéwsay&mp@%éﬁ %ﬁ@woﬁog@hympréﬁw@iﬁw on%tﬁéﬂépémﬁca
La,R15 is hydrogen or C1,.3alicyl; or R15 is hydrogen, methyl, or

thyl; or R15 is hydrogen or methyl. In a specific aspect, R16 is
(CH@%HR“B?“%%FFQRS @dlﬁoFaéeW%ﬁ&ﬁ?éfﬂgwec@f@hgﬁ%Spect R16 is

-(CldR), Bdfrwhgreing is1l or2s Representative B16 graupsinclude,daio.
are not limited to, -CH2-C(O)NRrRb, -CH2-C(O)-morpholinyl, -CH2 -

Ol'piﬁ%iq‘;@llC-)@EFQ-pynmld_lnyl and -CH2-tetrahydrofuranyl. 7 WO

2006/06942R 8¢ 1Madep48292sRA sRedifisanpast Kkdiis sstratedorm
from hydroxy, Cl_3alkoxy, -C(O)NRrRb, -C(O)-morpholinyl, pyridinyl,

ﬁﬁﬁ?ﬁ&rl morpholinyl, and tetrahydrofuranyl. In specific aspects, R18 is
-C(OO5Ii70 U 26 13, a6 1€ () Ghiidh sdBA B, Byt Qlitaxy, halo,

Cs.salkyl, or hydroxy-substituted Cy.aalkyl. Representative R® and R7 groups include, but
are not limited to, hydrogen, hydroxy, fluore, chioro, hvdroxvethyl, and hydroxymethyl.

In other specific aspects, R® and R’ at each occurrence are independently
hydrogen, hydroxy, halo or cyano; or R® and R” are each hydrogen.

In specific aspects, R%is hydrogen or Cy_salkyl, or R% s hvdrogen or methyl.

In another specific aspect, R* is hydrogen or C;-gaﬂcyl, or R* and R® taken together
form Casalicyienyl.

Aliemnatively, in another specific aspect, R and R® taken together form
Craallcylenyl. |

In a specific aspect, 7 15 2 and R® and R® taken together form Coalkylenyl.

In 2 specific aspect, n is 2 and R’ and R® taken together form Csallcylenvl,

Alternatively, in another specific aspect, R® and R® taken togsther form
Ca.aalkylenyl.

In specific aspects, R™ is hiydrogen or Cyaalkyl, or R® and R® taken together form
~OCH,CH,-: R¥ g bhvdrogen or C,.aalkyl; or R s hydrogen or methyl.
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5 In specific aspects, Ra, Rb, and R™ are independently hydrogen, methyl,
or ethyl; or Ra, Rb, and R™ are independently hydrogen or methyl. In a
specific aspect, a is 0. In another specific aspect, ais 1. In a specific
aspect, n is an integer of 1, 2, 3, or 4, including 1, 2 or 3, such as 2 or 3.

Wih an@erspecific aspect, n is 2. 10 In a specific aspect ofrtrerisyentéasses
W is selected from: (a) Y wherein Y is selected from - N(Rsa)C(O)R9,

- 0 0 f f la.(b
V\I/\Ih((=;Rre|n§§Lg,')1 %le%as&zn ﬁ{ﬁ%%%gﬁ%ﬂﬁw i 10 gr Lﬁgd’( )
whmsm@lmmwmemmmm@s%@;@mm groups
iR IR RS, AL CYAN QNG ANOUNY SURGHEAPEE I

Y. In specific aspects, W IS se ected from Y inY Is selecte
ISQN‘@R@a)?e%é)ha@romﬁegh)S(O)zR10 N(Rsa)C(O)ORlZ and -N(Rsa)C(O)

IBR1#; Gt ipeSEeHSH P VRN N RSralRsRIH .
-N(Rsa) C(Oﬁ?ileRngR].ﬁfln other 20 s%?eiuflc aspects, g%i%cﬁ??f%% :

SUGh RS BRI RE BY e REGasE. -N(R8)C(O)RY; or Y is ‘
-N (Rﬁaﬁﬁ@ml@sj:{&cﬁ,r‘i@ﬂ@ masRReh of he:imvenuoeml (3 salecied romiX,

ein Y n; RBa.i droge thyl; R
I%“ogen ﬁé% 8ﬁ1‘§ff 9 3%1%1 ﬁﬁ%a’r’%%ﬁ}w
R@ra@ymdaﬁ@mm iﬁcﬂldda;bundep)enﬂﬁntbﬁ m;;dmggn ehyhgtioph12Bopropyl,
m@l}gg&%%/ﬁ%) rr?dfg ?E%X]mety of formula (b). In a specific aspect, W is a

moiety o wherein (i) X is cyano; or (ii) ais 0, nis 2, R6 and

R7 ale tpieumeciRs apee RIS kef toerhariiorsinCRatlgloinyipaomliy is
s BSIERR B NGRS NANSOWRRIR, and N(RS)IC(ONRIIR14

In another specific aspect V\é IS a moiety of formula (b) wherein a is0,nis

2, R@@@W%‘ﬁ%@ﬁ%@geﬁ GindlRs RndiREeie Aot RO inmethyL

C2allgylegdeiin UNS-ASREC eRIRECREIVEX VlHES tﬂ%(éoa DL AERMOL
I|m|ted to -N Rs)CéogRg -N(Rs)S(0O)2R'0, and -N(Rs)C( )NR13R14 8
§ $2005/046295 In still another aspect of the

inve nﬂ@maﬂépa@ﬁmpéyt@fﬁﬁrmum{mm@:ﬁm 3035, e, RByiSor
dro en.or n@ yl; or R5 and R$ together form a C2-salkylene; or R3
tak&8H tOgether are -OCH2CH2-; R6 and R7 are each hydrogen; or

R5 ahxhﬁbther specific aspect, 7 is 2 and R” and R'! taken together form Cyalkylenyl.

In yet ancther specific aspect, # is 2 or 3 and R® and R!! taken together form
Coalloylenyl.

In specific aspects, B2 is Cyaalkyl; or K2 is methyl or ethyl.

In specific aspects, RY and RY are independently hydrogen or Cysalkvl; or R™
and R™ are independently hydrogen, methyl, or ethyl.

In a specific aspect, R”is hydrogen, C;aalkyl, or Cy.salkyl substituted at the
terminal position with hydroxy. Representative R'® groups include, but are not limited to,
hydrogen, methyl, ethyl, and Z-hydroxyethyl; such as hydrogen, methyl, and ethyl.

In other specific aspects, R*® is hydrogen or Cysalkyl; or R¥ is hydrogen, methyl,
or ethyl; or RYis bydrogen or methyl.

In a specific aspect, R is (CH,)~R", whereinris 0, 1, or 2. In another specific
aspect R'® is «(CH,)-R"7, wherein r is 1 or 2. Representative R'® groups include, but are
not limited to, -CH-C(OWRRY, -CH,-C(O)-morpholinyl, -CHy-pyridinyl,
~CHa-pyrimidinyl, and -CHj-tetrshydrofuranyt.
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together form a C2-5alkylene; and X is as defined herein. 5 In yet another
specific aspect, W is selected from -NHC(O)H, -N(CH3)C(O)H,
-NHC(O)CHS3, -N(CH3)C(O)CH3, -N(CH3)S(0)2CH3,
-N(CH3)C(O)NHCHS3, -N(CH3)CH2CH2CN,

WO piReHeSulfonylpiperazin-4-yl, 1-dimethylaminocarbonyEOtHERSRLAA
1-(tetrahydrofuran-2-yl)carbonylpiperazin-4-yl, 3-(methoxycarbonyl-

amiBOIYEINE L send: SME esmsiYIanOpin-S N0 2

spec spect, W is a moiety of formula (ﬁt;i)xi'wherein X is,selected from
-CONROBBTRL PINFRE) SRS ROSEINREIE OIS M) C (0)

13Rid (s){a\l:@fﬁ) SURENRE 3Rl RIOI RGOS QMIREBRIAR* is
_C((% R12, -OR15 _NR5R16, cyano, -SR15, -C3, pyridinyl, pyrrolyl,
~CHo) 'E{koisothiazolidinyl, imidazolyl, and pyrrolidinyl, wherein pyrrolidinyl

is optiepedifcatpsti et Witlrexe! 46 inapekerishsdiieaspetbyMar ghyl; or
.meiety of formula (b), wherein X is selecgted from -N(R5)C(O)R9,

Ry ﬁ%?g%‘%ﬁ"?éié‘?‘?ﬁ?(%?%)%(%i 12, N(R)C(O) 13R14
-N(RB)SHRNR 18R 1% G£0) NRABREAspSEIOYNRIBR 141 .-C(O)OR12,

-OR5, and cyano. In oth if t ' iety offarndabh
Whe%% F@l?e?%gc:te%’%rg%?%%(%g;&&%%%%%mwf%?%g%%%J?S%Z,

or M (ReyC(@) KiRAERAxeaG (OFNR13R 14 20 -OC(O)NR13R,14 -OR15, and

cyang; éiﬁc%gﬁe&%ﬁ{ﬁ%v%aw@%awm@zmo, -
-N(Rs)C(O)NR13Rt4 and cyano. In still.other specific aspects,; WV is a
moief§)o¥ fothFERE (p)s wHerEthens Thfect mWR?}Pé ofnd

_Wéﬁé@@@@@ﬂamw(Rs)C(O)NR13R14; or X is -N(R8)S(O)2R'. In one
aspect of the invention, R', R2, R3, F%%anij a as gg j 85 gin; 25 W
is sel@edeEH § HEREHBISDBT Mt 66}?3%?{8%‘ imér geh,

MO Ratigy QGRS aty)erbstrOR SR inaIEOS (RRNRAR Ry droxy;

R6_ and. R/ ach accurrence are independently hydrogen, hydroxy, halo
"Cé?ﬁgng Raé ndaﬂ%é;ygflg'hydrogen or C1-3al yl; 30 or R3 and R' or R3

and Raga iakber tpgethiergpeet; OCHZCH2-; or R5 and R6 taken together

form.a C2-5alkylene: af R : Salkylene:
o R ERnL e LA AL R el
BRI ESU5/ONEIOS RIDR C R R s RIS Ry s

se?&:rtie%{@é% %&@}E{%ﬁﬂtt}\r (%@@%@)Elia@%l ks —@T{Rsa)C({))NRB R4, In other
specific aspects, W is selected from Y, wherein Y is -N(Raa}S(O}sz; Y is
2 (REYC(ORS; or Y is -NR™IS(ORRY.

Tn another aspect of the invention, W is selected from Y, wherein Y is as defined
herein; R* is hydrogen or methyl; R’ is hydrogen, tetrahydrofuranyl, pyridinyl, or methyl; -
R and R™ are methyl or ethyl; and ™ and R are independently hydrogen or methyl.

Alternatively, W is 2 moiety of formula (b). In a specific aspect, Wisa moiety of
formula (b) wherein (i) X is cyano; or (if) ais O, nis 2, R’ and R’ are hydrogen, R’ and R&
taken together form Cpalkylenyl, and X is selected from -NR®)C(O)R’, -NRHS(ORRY,
and -NRHC(ONRPR™,

In another specific aspect, W is a moiety of formula (b) wherein 2 is0,nis2, R
and R/ are hydrogen, and RS and R® taken together form Cralkylenyl. In this aspect,
representative X values include, but are not limited to, «N(RS)C(O)RQ, MN(RE)S{O)ZRIO,
and -N(R®)C(O)NRPR™.



10

15

20

25

30

with from | to 3 halo; R" is NRaRb or C1.4alkyl, where C1.4alkyl is
optionally substituted with from 1 to 3 halo; 5 or R5 and R" or R6 and R1l
taken together form C2.5alkylenyl; R12 is Ci-3alkyl; R13, R14, and R15
warsdgoependently hydrogen or Ct_3alkyl; R16 is -CH2-C(@NReRbs/s46295
-CHZ-C(O)-morpholinyl, -CH2-pyridinyl, -CH2-pyrimidinyl, or

-CH2-te rofuran; 1 RCS IS C CHS3, -S O H3, or -C(Q
o T GBS b AP0 B s o VB s
ish ﬁmmmfndwommalﬁéﬁnm;dn s ané@?m@aﬂﬂﬁbfmmﬂh%@@%ﬁ%r P?
pyl or 4scy oa1|c

|s |sopr |s hydroxy, Al oxy, or
iomﬁ‘?maﬁxsﬂiwlmge&eé%dsfﬂ@#ﬁﬁ@eéa?}%f-where|n Y is selected from

-N(Rg S%RM gﬁ%&% E%x&&@é%ﬁ&&{%&%%ﬁ N(CE)C(O),

-N(Rsa C(O NR1 %ﬁ g’q (0)2NR'3R14; and (b) a moiety of
IRIE) Hoe N2 NNGH, E@Iﬁﬁ@ R sein

-N(CHg)CHzCI‘izCN I-meéthanesulfonyipiperazin-4-yl, -dimethylaminocarbonyi-
piperazin-4-yl, I-(tetrahydrofuran-2-yljcarbonylpiperazin-4-yl, 3-(methoxycarboryi-
amino)pyrrolidin-1-yl, and 2-(methoxymethyiene)pyrrolidin-1-ylL

In & specific agpect, W is a moiety of formula (b), wherein X is selected from
NEHCOR®, NERHS(O),RY, -SRHO0,, NERHC(OIORY, -NERH(O)NRPRY,
NERBS(ORNRPRY, -C(OMWRPRY, -OC(ONRPRY, -C(OYORY, -ORY, -NR*R'®
cyano, -SR*, -CF;, pyridinyl, pyrrolyl, 1,1-dioxoisothiazolidinyl, imidazolyl, and
pyrrolidinyl, wherein pyrrolidinyl is optionally substituted with oxo.

In another specific aspect, W is a moiety of formula (b}, wherein X is selected
from NERHCOR?, NERHSO)LR ', -SSR0, -NRHCIOIORY, NERHCONRPRY,
NEHSONRPRY, -CONRPRY, -OCO)NRRY, -C(O)ORY, -ORY, and cyano,

In other specific aspects, W 1s a moiety of formula (b), wherein X is selected from
NERYHCOR®; NERHSOLRS, -SSR0, NERHCONRIERY, -C(ONRPRY,
-OC(ONRPRY, -OR", and cyano; or X is selected from -NEHCOR’, NERHSORLR,
~N(RB)C(0)NR”R”, and cyano.

In still other specific aspects, W is a moiety of formula (b), wherein X is selected
from -NERYHCOR®, -NERHSORRY, and -NERHC(OINRPERY; or X is -NERHS(O)RY
In one aspect of the mvention, R, R%L R RY, and g are as defined herein;

W is selected from Y and 2 moiety of formula (b}, and

R’ is hydrogen, Crsalkyl, or Cy.aalkcy! substituted at the terminal position with
hydroxy;

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

R® and R® are hydrogen or C;.salkyl;

or B® and R’ or R® and R* taken together are -OCH,CHy-;

or R® and R® taken together form a Cy.salkylene;

or R® and R® taken together form a Cy.salkylene;

R’ is hydrogen, tetrahydrofuranyl, pyridinyl, or C;.jalkyl;
g



10 WO 2006/069125 PCT1US2005/046295 X is selected from
N(R5)C(O)R9, -N(R5)S(0)2RIO, -S(R'1)02, -N(Rs)C(O)OR12,
-Nro'8)C(O)NR13R14, -N('8)S(0)2NR13R14, -C(O) 13R14, -OC(O)NR
13R14, C%O)ORl -OR", -NR$RIb, cyano, -SR'5, CF3, PYnd;é"lY SPG\grrO‘% <
W? f{’%ﬁ{‘?ﬁﬁf othlazolldlnyl imidazolyl, and pyrrolidinyl, wherein gy%ro 5i'
IS optlonally substituted with oxo; 5 R5 is hydrogen, C1.3allcyl, or
Cl_3RI Assuibelitbevhataind tenfiyidk potiioiiyithstiptrdmiRE@ TR, or
w&ﬁ%&c?%rfﬁﬂﬁg are independently hydrogen, hydroxy, halo or cyano; R8
and R8a are h dbogen or C1.3alkyl; or R5 and R8 or R5 and R6 together
form & C ﬁgﬁ(ﬁe%c 13alioi R aisREBY RS HIREY aiksiitderiiépa 1 to
3 #leH2CHz-; R9 is hydrogen, tetrahydrofuranyl, pyridinyl, or methyl; R16
is Cl _3alkyl, wherein C1_3alicyl is optionally substituted with
3 -S(OPE] B4y, TR Rontaken 5+e 1972 fesellatioRYlor Cl-3alkyl,
Whera’éisiﬁaﬂaﬂqs, optionally substituted with from 1 15 to 3 halo; or R5
and R'1or k6 a Btl taken to the qrm C2-5alk I R"is Cl_3alkyl;
R13 Rt4 5a{nd ?ﬁ ard i Egﬁ yd)r%éle%r r‘% ykyI R16 is
-cH22&"’(@mﬁaawﬁmzbc@zr@@mu@a}ﬁﬂz-emmmmyzo
B iny rofuranyl; R18 is -C(O)OCHS3,
Cﬁ g; ggr C(&%C%%élé b are independently hydrogen or
10 CI 35‘1 y1S m@(@r@% ﬂ“ﬁi@h@ﬂag?érrﬁ@)@ﬂar @dprovided that when n is
1, Xis, §§;été%@1)g§qrr§so§325 carbon-carbon bond with the carbon atom
bearing the substituents R6 and R7; or a pharmaceutically-acceptable salt

or soRicRPBIE AEPEEH<HEEY HEPBATIOTIARS i RPREHI P Fprv (Bewhich s
capaRay B pidamwa(I-b): R33R4 C<tTo R!I\NIiN2(1-b) R

R3
N\/K/W
o K\(
NH
Rt = Y
I

= N/

%2 (I'a)

15 whersin
R' is hydrogen, haio or C;alkyl;
R* is isopropy! or Cescycloalkyl;
R? is hydroxy, Cy.salkoxy, or OC(O)NR'R”;
W is selected from
20 (& Y, whereinY is selecied from -NR*IC(OR®, NR™)S(0):R?,
NER¥®HCOORY, -NERBCIOINRPRY, and -NER*)S(0),NRR"; and
(by 2 moiety of formula (b):

R18
N"""" CHgCHg

RS R7

wherein

10
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and X take any of the values defined herein. The invention further

provides a compound of formula (I-c): 0 W' NH RY N /N (I-c) 12 R

wherein W is selected from -C(O)R9, -S(O)2R1Q
WHBHRIEEC(O)NR13R14, 5 -S(0)2NR13R14 and -(CR6RFHESAMy/ #4429

R, R6, R7, R9 R'R12, Rt3, and R14 take any of the values defined '

her%sE%c@&%ﬁ%%Nmﬁb@gzc?ﬁvm%ymﬂnmﬂwmu}a{ﬁ&ﬂbmaﬂﬂ
! 3 14'” 57 1

ORI e NG e (IS X A B 1D
~0aﬁpthmsaéﬁoem¢hesm\?eaﬂg,rppnmgiewhemmpeﬁnmlhsﬁadmmles Ito
in. The ¢ al namn trated f

T
|- |soBFOp§tydrbgmd@zm§€ﬁ;mr€5m(%ﬁ anmt{(llwtsﬁp&{gal position with

hy%éé%%?xy -3-((S)-2-methoxymethylpyrrolidin-1-yl)propyl]-8-azabicyclo [3.2. 1]
®® and R” at each occurrence are indspendently hydrogen, hydroxy, balo or cyane;

R® and R® are hydrogen or C;alkyl;

or R’ and R® or R” and R® together form a Tz salkylene;

or R? and B® or R® and R™ taken together are ~-OCH,CHa-;

R’ is hydrogen, tetrahydrofuranyl, pyridinyl, or methyl;

RY is Cy.aalkyl, wherein C.;alkyl is optionally substituted with -S(O),Cyaalicyl, or
with from 1 to 3 halo;

R!!is ~NR*R®, or Ciaalkyl, where Cy.alkyl is optionally substituted with from 1
to 3 halo;

or R® and R** or R® and R1! taken together form C;.salkylenyl;

R' is Cpaalkyl; |

RY R™ and R' are independently hydrogen or Ci.aalkyl;

RIS js -CH,-C(OYNR®R®, -CH,-C{O)-morpholinyl, -CH-pyridinyl,
-CH,-pyrimidinyl, or -CHy-tetrahydrofuranyi,

R is -C(OYOCHs3, -S(0O)CH3, or -C(O)CHs;

R® and R are independently hydrogen or C, zalkyl;

aisOorl;and

n is an integer of 1, 2, or 3; provided that when nis 1, X is SRV, or X forms 2
carbon-carbon bond with the carbon atom bearing the substitnents Rand R’

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

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

ﬁ\ﬁ)g/ﬁ

(I-b)

i1



yl}amide according to the AutoNom software, provided by MDL
Information Systems, GmbH (Frankfurt, Germany). The designation
(1S,3R,5R) describes the relative 12 WO 2006/069125
Wg%‘g%&g@S/O%ZQB orientation of the bonds associated y@%@;@@g@
ring system that are depicted as solid and dashed wedges. The
compound is Qlternatlvely denoted as N-[(3-endo)-8-(3-((S)-2-
meﬁeﬁylﬁyfmﬁif%@h%%&y Viried BeRiYclo[3.2.1]oct-3-yl
J-1- (Wﬁ@%ﬁ%&ﬁé@ﬂﬁ%&%@%@%&ﬁ@ﬁé&u'af mention
maybe made of the following compounds:
1-isopropyl-IH-indazole-3-carboxylic acid
{(1S,3R,5R)-8-[2-hydroxy-3-((Sp2- \/S/
methoxymethylpyrrolidin-I-y1)pitiopyl]-8-azabicyclo[3:2.1 ]d&’t 3-yl}amide;
I-isopropyl-IH-indazoles<3- oxyﬁ‘%'au ((1S,3R,5R)-8- {3-[(2-cyano-
ethyl)methylammﬂe]-z hy rox ropyl}-8-azabicyclo[3.2.1]oct-3-yl)amide;
10 1-isopropyl-IH-i a?éoarboxyllélaﬁdld (@
S,3R,5R)-8-{2-hydroxy-3-[4kz

(teirahydrofuran-2-carbon erazin-1-y aza 0[3.2.1]oct-3
B S OBy I RS bR i R R

-SRRRER); MM@X}Q (4nd R, R%, RO R, R, RY R RP, and R take any
methanesulf nyI erazin-1- yI)propyI] -8- azablcyclo[3 2. 1]oct -3-yl}amide;
1‘“1}%86%535 Foﬁ Eﬁ‘e 3-carboxylic acid [(1S,3R,5R)-8-(4 15
carbarmeidmetioyl fieteholin-ided mathyipBrdasbiayicia[3-2)1]oct-3-yllamide;

1-isopropyl-1H-indazole-3-carboxylic acid =3

dimethylcarbamoylpiperazin-1-yl)- -hydroxypr pyf- S@ycio[&z.l]oqt-
Pngyho*éaad* ¥ ,5R)-8-[3-(4-

3-yl}amide; 1-isopropyl-IH-ingaz
methanesulfonylplperazm- gmet oxypropyl] -8-azabicytlo [3.2.1
Joct-3-yl} amid ropyl-1H-indazole-3-carboxylic aC|d
{(1S,3R,5R)- é’\’? 2-hydroRy-3-(4-
methanesulfonylpi azwﬁl -yl)propyl]-8- azaglcglelo[B 2.1]oct-3-yl}amide;
[1-(2-hydroxy-3-{(IS,3R 5R") 3-[(1-isopropyl-IH-indazole-3-carbonyl)-arnino

Bl e S on e SR A R
ester; l-isopropyl-IH-indazolé-3-carboxylic’acid

defisBResi) -S-[(S)-2-hydroxy-3-(4 25
methgnesulfenypinarazin: layipienyls:azahicy, éu%@slﬁateé Wemide; o
1-isopropyl-IH-indazole-3-carboxylic acid {(1S,3R,5R)-8-[2-hydroxy-3-
berRiBthanesulfonylmethylamino)propyl]-8-azabicyclo [3.2.1 Joct-3-yI} amide;
l-isoprapykiritadazaleaarmaiaaaichitds 2R iBRirBdS 3e8ompound of
meth%/Iamlno) -2-hydroxypropyl]-8-azabi cycio [3.2.1 ] o ct-3-yl} amide;

Example
V o N/\/\N

e EE

\NH ?

N’

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

12
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30 1-isopropyl-IH-indazole-3-carboxylic acid {(IS,3R,5R)-8-[3-(formyI-
methylamino)-2-hydroxypropyl]-8-azabicyclo[3.2.1]oct-3-yl}amide;
1-isopropyl-IH-indazole-3-carboxylic acid {(1S,3R,SR)-8-[3-(1,3
imethylureido)-2-hydroxypropyl]-8-azabicyclo[3.2.1)oct-3-yl}amide; 13
W&/%ﬂ“ﬁ’ 1069125 PCTIUS2005/046295 YIRS i
1-isopropyl-IH-indazole-3-carboxylic acid ((1S,3R,5R)-8-{2-hydroxy-3
ori yrigings-droashandamiee lprenul §32ab ey s Qld.4 Hoei3 sdhamides solid
1-isopropyl-IH-indazole-3-carboxylic acid [(1S,3R,5R -8-(3-form§/I(an2ino-2-
and ek BrI8HH) - SREAMREGERT S ﬂ%@éﬂggmésﬁﬂtfé;aa [§-endo}-E~(3-((5)-2-
methisepiepylpi-itidazoler3zaarhoxyliecasitl {(:8:BRyoRB)3&[()3):3-hyjdraty-3-

me%% %@gfgjag%%@g?%ﬁ%%?wﬂ-8-a2abicyelo[3.2.1]oct-3-y|} amide.

e compounds of the invention may contain one or
mor&aciirdd-ceatbes. MiaCor dindtyg fitie iniomtiog snciprlesizacemic mixtures,

pure,stereqisomsr nd stereoisomer-enyi LGS hisamers,
s e sl
meffithiyenaiinerobdiby-tHivserskitfeszrvinieialte . Shliedningt amdtints of other
Sterqgimb%gi@}%@&&@e@s%&shﬁ Gompasitienyekihe ipveptign unless

|

otherwise indicated, provided that the utility of the composition as a whole

et pepthelisminetett B PRISENE Bt oo e 1eomatea il B efinitions
_Whenggg@gpjr}gﬁthﬁ&@m%ﬁ@;ﬁw?@?#t@mw@%@ﬁm%
invention, the following.terms have the wing. meanings, unje L
(BB YRk P RELe B D P o g
hydrodaspopgroMinddrish-reyrias viioealof DEATC R B 2chnkinatdrs
thereof, Unless otherwise defi such alkyl] groups. 20 typically contain
PR O BT EOR BB T S e T AL 1o, by way of
exanplepmeyhy ety oteSropPotniRiisdpr8py IRPEH A-butyl (n-Bu),
ec-butyl, .isobutyl, tert-| | - I pLy. lﬁ'&%té‘l’ n-nonyl,
ca;rf]tr_ e%?}%#é% S’%@%&%E%@@ﬁ%&%ﬁfﬁ%ﬁgféﬁe i;:neans a divalent
saturfatetbtopdicdtbérrejrotrpamioicrimrib d{idedt PP braAdhed or
ERARRNAANS BeIeokReRipse %ﬁ%@%&%ﬁ?ﬂ?i‘?&l@%}%&e;
way of example, methyleﬁrzl, ethylenyl, r]-prohg.)g/l%(rgl, isopropylenyl, n-
butylEmsAPEseink RGP et toBtRyTNS 26 d the ke rfid-tfm "alkoxy”
méRgRABSheenavalengroLR-Hoaiphyhesaatindisdeingdcas abaxRie;
Representative alkoxy groups include, by Wa¥ of example, methoxy,
ethO)lyzsopropyi-EH—mdazole—E—carbcxyhc acid {(1 ,31{,3}5-8- (R}-2-hyaroxy-3-(4-
methanesulfonylpiperazin-1-ylpropyl]-8-azabicyclof 3.2.1 Joct-3-y1} amide;
{1-(2-bhydroxy-3-{(18,3R,5R)-3-[(1-isopropyl- 1 H-indazole-3-carbonyl)-amino]-8-
azabicyclo[3.2.1oct-8-vijpropylypyrrolidin-3-yljcarbamic acid methyl ester;
1-isopropyl-1H-indazole-3-carboxylic acid {{15,3R,5R)-8-{(5)}-2-hydroxy-3-(4-
methanesulfonyipiperazin-1-ylypropyll-8-azabicyclof3.2.1Joct-3-yl} amide;
1-isopropyi-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-[2-hydroxy-3-
(methanesulfonyimethylamino)propyl}-8-azabicyclof3.2.1 joct-3-yi} amide;
1-isopropyl-1H-indazole-3-carboxylic acid {{15,3R,5R}-8-[3-{acetyl-
methylamino)-2-hydroxypropyl]-8-azabicyclo[3.2.1 Joct-3-yi} amide;
1-isopropyl-1H-indazole-3-carboxylic acid {(1.5,3R,5R}-8-{3-(formyl-
methylamine)-2-hydroxypropyl}-8-azabicyclo[3.2.1joct-3-yl} amide;
1-isopropyl-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-[3-(1,3-
dimethyiureido)-2-hydroxypropyl}-8-azabicyclo{3.2.1 }oct-3-yl} amide;
13
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propoxy, butoxy, and the like, 30 The term "compound” means a
compound that was synthetically prepared or prepared in any other way,
such as by metabolism. The term "cycloalkyl" means a monovalent

aturated carboxyllc group which may be monocyclic or L%
VOARE R Rerwise defined, such cycloalkyl groups 14 WO %%/%é%si% 2%

PCTIUS2005/046295 typically contain from 3 to 10 carbon atoms.
Repr%@ﬁﬁ@ﬁyﬁﬂyﬁm{i@wr@umﬂ?mm W&Nﬁ}éﬁfﬁxﬂm&oxﬁ- |
p ut C cyclooctyl,
{(%%‘dgtﬁ% élajh#?' F“éxrux BB %aa)réidéb%l T‘ lr:,ort() | %ln%lfdr iodo. 5 The
term Tsepagmidicaliydeiectireadrmyiiot amﬁhg,mﬁmét(ﬁt@umdmn@-
e R atjept in need of treatment. The
SR IE R i‘% &Sié‘(@;%e?éjﬁ‘i g%}l%:n‘i@i 2.aR20gh

term™treatment” as’us ns the treatment of a disease,

disoréésomerviedicaidespigiforbravpaneit (SLoRBaR- &Hﬁ%ﬁaﬁ)@ﬁﬂi’c@ﬂaﬂy
&&uﬁ%@ﬂ}aﬂﬁm@@%ﬁ@p@y@t@sﬁmm e disease; disarder, or medical
l.e

condition from occurrin ﬁggactlc treatment of a patient; (b)

ameliot vy ahsess 3&@8?8@?‘1% %ﬁ?%%?ﬁﬁ@hcqfé%ﬂ%ﬂ%ﬁﬁ&or
cHEAH %E@ﬂef@gp&a@i@mg&tm@edﬁem Hisnkiie rasEmme disaheeNsliHORdRdsomers,
atlent (c res the dIS dlsorde r medica| condlition, i
SR STRES B PR b UL TR T B e e LA e TGPy Whe o
panedieabeosdlition:iis ﬂz@@ﬁg@ﬂﬁaﬁrﬁ(@r&i&m&@tﬁmwmmé toe that
disease dlso§d r. or medical condition_in a patﬁnt Thet

T RatmaceUticAly-AcCaptable Sall MEANs a Salt prepared: 1555 o b dmyepfion

ugedsatkerwitetingicateb prayidfb rativminitiratiottho copatisfitrsuchvdsk is not
<IfHRATIDAL,THED: SAUIR. S20uRE SatMEsL{Epm pharmaceutically-acceptable

Inorganic’or ofganic acids and from pharmaceutically-acceptable bases.

Typically, pharmaceutically-acceptable salts of compounds of the present
piuentien are prepared from acids. Salts derived from

pharmaceutically-acceptable acids include, but are not limited 25 to,

acetic BEhIERIGHTSIERIIBIES CAPPRT ST SPLOCHIRS AR BS(FEAR: tbe

FIERARIE te@hd CRRICHE B Ve iphraMmitichy sieehingeadaskial. maleic,
mallcﬁrln %nde“alkyi” means & monovalent saturated hydrocarbon group which may be
linear or branched or combma‘hons thereof. Unless otherwise defined, such alkyl groups
typically contain from 1 to 10 carbon afoms. Representative alkyl groups include, by way
of example, methyl, ethyl, n-propyl (r-Pr), isopropyl (i-Fr), n-butyl (n-Bu), sec-butyl,
isobutyl, ters-butyl, r-pentyl, n-hexvl, n-heptyl, n-octyl, n-nonyl, n-decy! and the like.

The term "alkylenyl" or "alkylene" means & divalent saturated hydrocarbon group
which may be hnear or branched or combinations thereof. Representafive "alkylenyl"
groups include, by way of exampie, methylenyl, ethylenyl, n-propylenyl, isopropyienyl, n-
butyienyl, sec-butylenyl, feri-butylenyl, and the like.

The term "alkoxy" means the monovalent group —O-alkyl, where alkyl is defined
as above. Representative alkoxy groups include, by way of example, methoxy, ethoxy,
propoxy, butoxy, and the like,

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

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

may be monocyclic or multicyclic, Unless otherwise defined, such cycloalkyl groups
14
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methanesulfonic, mucic, nitric, pantothenic, phosphoric, succinic, sulfuric,
tartaric, p-toluenesulfonic, xinafoic (1-hydroxy-2-naphthoic acid),
napthalene-I,5-disulfonic acid and the like. 30 The term "solvate" means a
complex or aggregate formed by one or more molecules of a solute, i.e. a

WEIMBBEHAf the invention or a pharmaceutically-acceptabfé ot tEpases

and one or more molecules of a solvent. Such solvates are typically
tySIsSR R R0HER NAYINg Snbapsianiialiy dxedmelia salieAhaohkiealtude, by

solvent. 15 WO 2006/069125 PCT/US2005/046295 Representative
VORI S EETRIEH B B Ry BRI b I PRI EXRSRBTY bRk RRePtYL, eyolooatyl,
ané@rdpanol, acetic acid, and the like. When the solvent is water, the

solvate formed is 2 _hydrate. It will be appreciated that the term "or a

phararg'n%?c%u ica yo-a]é%%a?aab%’ %rgrtcgl? “%oivate Of %Q[é?éoisomer thereof' is

intentiegittointhecpatipdiyuifatiornswbsattsysshsate soand: stéfegistimeiiict

@%?&Qn@%ﬁl&%%%%%%a%%%%%y&c@%%%%g%%ﬁsalt of a stereoisomer

a compoun e term "amino-protecting group” means a
proteBiniggr o tipab et esfetedresrentirgnirible Sieeneahefie déseasariisaiiies. or
mBR06hARRESCHALYE APHRE PIRIRHIN G AR GHAHPS IR WAL ARG

limited to, formyl; acyl groups, for example alkanoyl groups, ‘such as
acety® alk REFYSHHBATRG GRS SiRoRisE RErRBtikatveaibiMy fasyeyeuring, i.c.,
arylmethoxyganBomd respsnsdeh aibenzyloxycarbonyl (Cbz) and
9-flugrenylmethoxycarbonyl (Fmog); arylmethyl groups, such as henzyl,
(B By (PR SHIE B S SRS GG RGP b & e ot
trimethylsilya(EMSicandstento Ahdditimeaiurisily bf TRBIMIS Yoandidheénlike.
General Syntjaet'{g Procedures Compounds of the invention can be
prepared fr&m Br%(’:\dily available starting materials using the following
genefal methoptssamg firodiechise sistitrouyedenticondiizg. aspebtveinther
presont nvehianidlualisiahinie ¢ emes belau s SIS,
all aspects of t

art will recognizethat e present invention can be prepare
using the nfeph@eid; elescribed herein or by using-other methods, reagents

and sigrting paaiarialeknoND:0:dbess St IR BRAT o LM IO R tion in »

appreciated that where typical or preferred process conditions (i.e.,
reaction ter@&F#ltures, times, mole ratios of reactants, solvents,

PresStHe a5 eienaleulibeR. AHBFBIO608SHeRMIQRS $RP8%BE U8adid
orubrélsgsv?rh?}:geig \{a\;/égeesp‘?gt?lt&? go'r administration to 2 patient, such as a mammal. Such salts
can be derived from pharmaceutically-acceptable inorganic or organic acids and from
pharmaceutically-acceptable bases. Typically, pharmaceutically-acceptable salts of
compounds of the present invention are prepared from acids.

Salts derived from phammaceutically-acceptable acids include, but are not limited
to, acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric,
gluconic, giutamic, hydrobromic, hydrochloric, lactic, maleic, malic, mandelic,
methanesulfonic, mucic, nitric, pantothenic, phosphoric, succinic, sulfuric, tartaric,
p-toluenesulfonic, xinafoic (1-hydroxy-2-naphthoic acid), napthalene-1,5-disulfonic acid
and the like.

The term “solvate™ means a complex or aggregate formed by one or more
molecules of a solute, i.e. a compound of the invention or a pharmaceutically-acceptable
salt thereof, and one or more molecules of 2 solvent. Such solvates are typically

crystalline solids having a substantially fixed molar ratio of solute and solvent.
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Optimum reaction conditions may vary with the particular reactants or
solvent used, but such conditions can be determined by one skilled in the
art by routine optimization procedures. Additionally, as will be apparent to

ngﬁ%&%i&%d in the art, conventional protecting 30 groups my[}ggﬁwé 46293

nécessaryto prevent certain functional groups from undergoing undesire
reactions. The choice of a suitable protecting group for a particular
Refprbelinniabgooup:siscied Bovaiahieaniditons fargiatel wtimarid
., _deprotection, are well lg{}]o n ingthe at For, example, n [
RS AP n AT AL o s e R R AHEE
hy@@f26/069125 PCT/US2005/046295 in T. W. Greene and G. M. Wults,

Pfof%%?@ie@ai&%&@ﬂ{& Sypthesis,Ihird Etian. JNisxmien ¥ork,

1999, and re nces cited therein. The substituents and variables shown

soliratheffstisairnse ensel ainiended defmtidRs b RIVIEATRD 0 Bfesalvaies

an®spvisendicateds 3 ia1ene srethoshofsinthesis.cpmpeurgsof formula
(1).in which R is defined as hydroxy or hydroxy-substituted Ciaallcyl are

stepreisemsn AL IRRRAHEE 15 BEREHEA: //A\\ Scheme A 0 NH R3 R4 NH R3
R< Nife RiNMoit-Wootdcting e umi Mebdid RpibR3i4 geyupeatiing for

intermediate. 1, with intermediate 2 and intermediate 3,.wherein L is a..
OrIESRIRG S BT E ERIGTER D et o A SR g eC ine
grqibe e els) ifcnytonyt, lonitdfioo famethané sutipnyimeratoppreliideosl groups,

ompound of formula M. The reaction is Lyl y contacting
guﬁ%ﬁlt&ésrr%cééfgtag O\Wt%aggg?\xfe%%u%slﬁgﬁhl %n%rtg@g%ut c%&%ﬁ%?eaoh, of
aryitethoestiatben amoligsirrunh. asdrendilentasbeyhiabtaanol or ethanol, in

o apin s el e i 0,

_ _ diisopropylethylarnme. The
anfehétiBr{4smyienTnheny ioeded: sy empe sichar P Ime R TG s gert

by QRAAVLEA EE5ARPUNL @ ORkES to about 24 hours, or until the reaction

i$ substantially complete. Optionally,

General Svnihetic Procedures

Compounds of the mvention can be prepared from readily available starting
materials using the following general methods and procedures. Although a particular
aspect of the present invention is illustrated in the schemes below, those skilled in the art
will recognize that all aspects of the present invention can be prepared using the methods
described herein or by using other methods, reagents and starting materials known to
those skilled in the art. It will also be appreciated that where typical or preferred process
conditions (i.e., reaction temperatures, times, mole ratios of reactants, solvents, pressures,
stc.) are given, other process conditions can also be used unless otherwise stated.
Optimum reaction conditions may vary with the particular reactants or solvent used, but
such conditions can be determined by one skilled in the art by routine optimization
procedures,

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

example, numerous protecting groups, and their introduction and removal, are described
ib
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equal molar equivalents of intermediates 2 and 3 can be added in

portions. The product of formula (1) is isolated and purified by

conventional procedures. 20 For example, the product can be
wcor{;c&n&ratsed to dryness under reduced pressure, taken up_in an a ueoys
WERAEH Solution and purified by HPLC chromatography.iifwms%%ﬂ 1046295

understood that in the process of Scheme A and in other processes
m@w.r'@@er@f %En@f .&gG‘Jﬂiﬁrﬁi@ﬂ&lﬁfglc}iﬁw)ﬁ@?éﬁnlc@ﬁtb@ésm@@dﬁion,
the farm of the freebase or in a salt form, with appropriate adjustment of
Wl‘%ﬁ GR ?(.‘J’F{gjlh%ééaﬁ% ‘fé%ﬁ%&gg?é%g?ﬁimn to those skilled in the art.
in SEembditibeyeattiaribidnthowediaie Rulitwiniesthesiatbsvg tand 3 is
assompished ina.snglc.top Allemalislythe reaction can be
perionmed I a stepwise manner. Using similar reaction conditions to
thosdesritseet afsyaibivtierneadiateds ef forrda M piick Sl foddan
' iate. o L. 0 I 4Q"
R e
compound of formula (). AlternativeékgBesnediate 2 can first be coupled
to intermegliate.3 rrgmform intermediate 10: R3 R4 L5 10 whichis g2 g4
subsequ tﬁted with the indazole-carboxamide-trop fe intermediatey
RT_:L,%_Q\ Foyide a compound. of foR la (2). Compoungds of# la7(1) can
al wrepared By N=3ikylati d efitle- Tormnof formula (1) in
which Re is defined as hydrogen, which can be prep re&zaccording 10 to
Scheme Aﬁ The N-alkylation reaction is typically conducféd by cégc'))]ntacting
a compound of formula (1) in which R2 is hydrogen with between about |

byarehahoutdregiivalsapifceamipeunshofithetoamua LvRPen Whiehdviag
grgulliasl;\{zlc?lgag ggﬂ)go? ggm%? fggo? giretgglgg]sglfenylexy, p-oluenesulfonyloxy, or

trifluoromethane-sulfonyloxy, to provide a compound of formmuia (I).

d

Q

The reaction is typically conducted by contacting intermediate I with between
about 1 and about 3 equivalents, each, of intermediates 2 and 3 in an inert diluent, such as
methanol or ethanol, in the presence of an excess of base, for example between about 3
and about 6 equivalents, of base, such as N, N-diisopropylethytamine. The reaction is
typically conducted at a temperature in the range of about 50 °C to about 80 °C for about
12 hours to about 24 hours, or until the reaction is substantially compleie. Optionally,
equal molar equivaients of intermediates 2 and 3 can be added in portions.

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

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

In Schems A, the reaction of imtermediate I with intermediates 2 and 3 is
accomplished in 2 single step. Alternatively, the reaction can be performed in a stepwise
manuer. Using similar reaction conditions to those described above, intermediates 1 and 3
can first be coupled to form an intermediate 5:

17
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This reaction is typically conducted in a polar aprotic solvent such as
dimethylformamide in the presence of between about 2 and about 4
equivalents of strong base, such as 15 potassium tert-butoxide or sodium
hydride. Typically, the reaction is performed at a temperature of between
WEPS04/8091& and about 100 C for between about 6 and aboRCA4U O84S
until the reaction is substantially complete. In yet another alternative,
compounds of formula (1) in which Rl is other tha .plrogen are
prepared by conventional processes®uc Qalogenatlon from
20 compounds of formula (1) in whi is dr en>Tn another method
of synthesis, compounds,ofifor 141)th ch R3 is hydroxy,
Cb.3alkoxy, or -OC(O)NVR* ¢ carbon atom bearing the substituent
R3is not chiral can be prepared biereacting an azetidine intermediate 11,
as illustrated in Scheme B: 2006/ 69125 PCT/US2005/046295
SRS Wﬁ% F\‘l\‘?"ﬁfﬁ"L ﬁ‘z TRVIAN
'2 R RRdrdafvely, itheataddiase cmﬁte’rimmamp&bdas hadidedierSxarfipte, Cr,
mpr- ooﬁtpfﬁ,%oroacetate with intermediate 2, H-W, to provide a compound
ROV ). 5 The reaction is typically conducted by contacting
intermediate 11 with between about 1 &hgtabout 4 equivalents of
intermediate 2 in an inert diluent, sULch/XgﬁWanol, methanol, or
dimethylformamide, in the presence of an excess of base, for example
between about 2 and about 4 equivalents, of base, such as
wﬁihﬁbdﬁsmmmﬂmdamﬁﬁ& theGrdmpibinyteo]mdelonples- ikerecbBl L) ty
trle 3@%@&59 ?@6“@1 is typically 10 conducted at a temperature in
Pihe range 315)“% to“@bout 80 C for about 1 hour to about 16 hours,
or un@ibtheoredetib foissliSiantialise bemyseaed e\ prbaiting dseramsgndrf the

f&ﬁrgﬁg@ﬁﬁ%ﬁ%ﬁ%%%ﬁed as hydrogen, which can be prepared according

to Scheme A. The N-alkylation reaction is typically conducted by contacting 2 compound

of formula (I) in which R? is hydrogen with between about 1 and about 4 equivalents of a
compound of the formula LR’ in which L' is a leaving group such as iodo or brome.
This reaction is typically conducted inx a polar aprotic solvent such as dimethylformamide
in the presence of between about 2 and about 4 equivalents of strong base, such ag
potassium fers-butoxide or sodium hydride. Typically, the reaction is performed at a
temperature of between about 60 °C and about 100 °C for between about 6 and about 24
hours, or until the reaction is substantially complete.

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

In another method of synthesis, compounds of formula (F) in which R® is hydroxy,
Ciaalkoxy, or ~OC(OYNR*R® and the carbon atom bearing the substituent R® is not chiral

can be prepared by reacting an azetidine intermediate 11, as illustrated in Scheme B: |

18



10

15

20

In yet another method of synthesis, compounds of formula (1) in which R3
is hydroxy can be prepared as illustrated in Scheme C wherein an
asterisk denotes a chiral 15 center, by reacting intermediate 1 with
intermediate 12 to provide a compound of formula (1). Scheme C R3 R4 |
W0 RS RI\W NHR\WW NH /NORNRZR2 112 (1) WhEPETGH825
enantiomer of the intermediate of formula 12 is employed, the 20 reaction
of Scheme C is useful to prepare single-gRantiomers of compounds of
formula (1) having a chiral center at the carbon bearing the substituent
R4. Typically, in the wn of Scheme C, intermediate 1 is contagfeg#

with between nd about 1.2 equivalents of th% e%@mw@}w
atu

inert diluernjt nol or toluene. The reaction igjt 19 WO
2 P CTIUSR2005/046295 conducte m in the
Rrange- [\ﬁﬁout 50 C to ahout-t90 C_fos-abdui 12 ,(;5\' to about 24 hours,

or until tie reaction is substantially complete. The prgeuct is isolated and
purified by conventional means. The intermediates employed in Schemes
A, B, and C dhbove are prepared from 5 readily d¥ailable starting
materials. For exampl Wi%% 3.is hydroxy,.an zetic%ril intermediate, of
R 4SO Bt ST N e S g
intSohedimel, EHWOtNSEdvE bl corfidhh#HNOIn@07R, N R-/ N R2 R2 6 13
meengdaled tadel Mibilemediale 0 anoRRR AT A ASI®
L' 10 represents a alo aving group such as bromo, chloro, or 1odo, (for
abimistaos aboig hrgmivalients of intermediate 2 m an inert diluent, such as sthanol,

methanol, or dimethylformamide, in the presence of an excess of base, for exampie
between about 2 and about 4 equivalents, of base, such as N,N-diisopropylethylamine,
1,8-diazabicylco[5.4.0]undec-7-ene (DBU) or triethylamine. The reaction is typically
conducied at a temperature in the range of about 50 °C to about 80 °C for about 1 howr to
about 16 hours, or until the reaction is substantially complete. The product is isolated and
purified by conventional means.

In vet another method of synthesis, compounds of formula (I} in which R’ is
hydroxy can be prepared as illusirated in Scheme C whersin an asterisk denotes a chiral
center, by reacting intermediate 1 with intermediate 12 to provide a compound of
formuia (I).

Scheme C

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

of the epoxide 12 in an inert diluent such as ethano! or toluene. The reaction is typically
19
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and the oxirane compound is 2-bromomethyloxirane, commonly,

epibromohydrin) to form intermediate 13, an azetidine salt. This reaction
is typically conducted by contacting 1 with between about 2 and about 4
equivalents of the oxirane compound in a polar diluent, such as ethanol.

WORBFUSEHSN is typically conducted at ambient temperature®fol ¥ HefliieEh
about 24 and about 48 hours or until the reaction is substantially

cSRmINEtS: skeddosndheiasalicing: iptermeadiate: 1d ipowhioh R3S about 12 hours
Ci_3alkoxy, intermediate 13 above js contacted wijth from sl (51t| Jess

to RS b CHT BRI S ERGHER S & SR 3 PO i agieed

andeiiriikicnt dorhefiedanemafl between about 1 and about 3 equivalents
of a strong, base, such as potassium Pert-bytoxide, or sodium hydride. The
0 1o A PR o AP A e R R PR

reabibyiteatpldeteatiogmiatesialh ofiv; oxammpikthdiee Ictio Biydrounstantetifine

! suitable i i ingl t [

T L Y S mme D
carbamic acid moiety of the form -O8¢IREERD can be prepared from an
intermediate of formula 13 in which R3 is hydroxy. For example, 25 tmH
prepare a compound of formula 11 in which | is -OC(O)N(H)CH3 or
-OC(O)N(GlL1 itermediate 13 is contacted with be 1 and

about 3 eglijvialenitd of methkylisdgyanate or dimethylc | chlorigés
SpeClivey) , Mitan inert diluent in the preserterief et(h,xeeﬁ bout 1 and

abou %uivalents of base, such.as N,N-djisop /yl-";fgo WO
2006/06%FL25 PCT/US2005/046295 ethylamine, and &f a catalytic amount
of a strong base, such as patassium tert-butoxide 8 sodium hydride. The
reaction is typically conducted at ambient temperature for hetw ut
o e e
rohitesanétivbhjo bampe griay ofdbanbrente) ¢hiovhich Ré&nid Srdastrmsniclatigromo,
AR %&&%&&@)&%&%ﬁi@ﬁ&r@o‘?&&?o%‘?éﬁ@:&ﬂﬂﬁ@@ﬂﬂﬂ&f

formula (1) in which R3 is hydroxy. For example, to prepare a compound
fonorimmmadinicihdnalcaaiding sat (O TPARUPIBIL RGO FRIENB b pcontactme
1 GHRRRHACL O farrula { 1 dn whigh R As Ry die e s e QBIRGIeHMLR potar

between about 1 and about 3 equivalents of methylisocyanate or
ARSI N g R SCERELY FRIE Rt TR SR e T
veRacedul Oahavaia e RAIR a-camRas Rthaldarpudaihniwbiah B33.is
-OC(Q)NRaRDb. A process for preparing i‘gﬁrrg%giiasltgs gﬁg‘ormula lis,,
o 1-3

show S BEHER ARG E G NE oxy, intermediate 13

above is contacted with from slightly less than one equivalent to about one equivalent of a

Cy.aalkylhalide in an inert diluent in the presence of between about 1 a‘_nd about 3
equivalents of a strong base, such as potassiuin teri-butoxide or sodium hydride. The
reaction 1s typically conducted at ambient temperature for between about a guarter hour to
an hour, or unti! the reaction is substantially complete. Suitable inert diluents include
tetrahydrofuran, toluene, dimethylformamide, and the like.

Tntermediate 11 in which R® is a carbamic acid moiety of the form -OC(O)NR*R"
can be prepared from an intermediate of formula 13 in which R’ is hydroxy. For example,
to prepare a compound of formula 11 in which R? is ~OC(OYN(FE)CH; or -OC(C)N(CHs)s,
intermediate 13 is contacted with between about 1 and about 3 eguivalents of
methylisocyanate or dimethylcarbamyl chloride, respectively, in an inert diluent in the
presence of between about 1 and about 3 equivalents of base, such as N,N-diisopropyl-
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OH\HR1IN+N-P'N NR NRZH2N NR2 14851 Intermediate 1 can
be prepared by reacting intermediate 14 with intermediate 15, 15 where
Pl represents an amino-protecting group, to provide intermediate 1.
Typically, this reaction is conducted by first converting 14 to an acid
WERRNHE S contacting 14 with at least one equivalent, preférabRHEiteEn
about 1 and about 2 equivalents of an activating agent, such as thionyl
cttHREge Sl.ualvhehiarde g raramalGailients sYebaaileleRthutoxide or
benzene, xyiene, or the like. The reaction is typically 20 conducted at a
sodireididre TARGRAEHABI ABGAEBECEIF R EPIHE PRIGUTTeLST Potween
absRinL e oAb Bl PoRIGes 05U e reastianiissishsinatindynanenplete.
The agid chloride solution is typically added to,a biphasic mixture of abpout
1 oo BRGNS RO T & hofbl S BT RSO e
thahieh 1OEXORRSHE yandtapctardep rbceda respbeduip fasiolmBtin evoich Risis
enerally prepared by dissolvi i ; romatic di uch as
hy%)?ﬁ hagl%/ B%%ze%%’%(}ﬁ% 51:%0% %ﬁ@?ﬁ%gaﬁgf%m%@%g a%q%lé%%{gifgl_ution
-0 AMgHNe X049 635, sgempevssdit farhydrdkidevdrgotadsibydroxy
is SMEERIEGPERferah i ahoLLE: B oue WY AENIS QL b aRen 1S (RAGKCR is

typically conducted at a temperature ranging from about 80 C to about
dinepsteretaEb endnirirss Toehh Suter $RadFEonT triae fesesrerbed
abSHDEARLANY ComRIniad 3LAMRLRAOFL0FSIRRPE IIGRINRIGE6295
Alternatively, the amide coupling.of intermediate 15 with the carboxylic
acid&@r%cgﬁségraé%ﬂ%alﬁmwglﬁ%%@%% %&W@é@éﬁ%%#as 1,3
dicyclohexylcarbodiimide (DCC), SchemeE
1-(3-dimetgylaminopropyl)-3-ethylcarbodiimide (EDC), or NH
benzotriazpl-I-yloxytripyrrolidino-phosphonium hexafluorop 05%5/5
1(Pf;vaeJr[a)\«)%ttwnaIIy co 'negm\gith 1-hydroxy-7-azabgnzgtdazole (HOAL).
R W&n@her alternative;the amide_coupling 8f @ egiate 15 with the
carboxygie acid 14 c8ebe performed by converting T4 t(ﬂ“gn activated

ester. The protecting group Pl is removed by standard pﬁocedures to
provide intermediate 1. E6r example when the protecting group is Boc,

typICﬁllIJLU ree%}g%ai Ic;sar? Ye prepared by reacting intermediate 14 with intermediate 15,

where P! represents an amino-protecting group, fo provide intermediate 1.

Typically, this reaction is conducted by first converting 14 to an acid chioride by
contacting 14 with at least one eguivalent, preferably between about 1 and about 2
equivalents of an activating agent, such as thionyi chloride or oxalyl chloridein an
aromatic diluent, such as toluene, benzene, xylene, or the like. The reaction is typically
conducied at 2 temperatire ranging from about 80 °C to about 120 °C for about 15
minutes to about 4 hours, or until the reaction is substantially complete.

The acid chloride solution is typically added te a biphasic mixture of about 1
equivaient of the aminotropane 15 to form a protected intermediate, which is extracted by
standard procedures. The biphasic mixture of 15 is generally prepared by dissolving 15 in
an aromatic diluent, such as toluene, benzene, xylene, or the like, and adding an agueous
solution containing an excess of base, such as sodium hydroxide or potassium hydroxide,
preferably about 2 to 5 equivalents of base. The reaction is typically conducted at a
temperature ranging from about 80 °C fo about 120 °C for about 15 minutes to about 4
hours, or until the reaction is substantially complete.
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10 treatment with an acid, such as trifluoroacetic acid, providing the acid
salt of the intermediate. The acid salt of intermediate 1 can be converted
to the free base by conventional treatment with base. The protecting
roup Chbz, for another example, is conveniently removed

Wﬁﬁ&?@&@%ﬁysis over a suitable metal catalyst such as palla |u/f{r]1328%5f046295
carbon. 15 The protected aminotropane 15 employed in the reactions
desotibegdain s tapplicatiotpbuy eparethisorns eadifyhaataflestarticid 14
materi?ls. Fégr example, Wh?n the Iorotaectir,gdggg%glou %1 is Boc, the

oot DS RS fﬁc%c ahe 16 canhe lﬁll%p%ef% y the ’procedure illustrated

didveBhbeyvarboGnidn@®EQY d03Oinethyid0@profyd) FHe i v abadiimidy 18

I\(I). ac N.Boc I\F %

O € | pane
N R b L
(PyBuphyivhuinombiid WilacbwnedichrseRgko s gl prbviget another

atBRenzY ER-azahicycleld 2 410612035016 18k the carboxylic acid 14 can be
commonlyN-benzyltropanone. N-benzyltropanone is then reacted with a
rechgnedkucsssringdAts aaditatrscisie in the 25 presence of a transition
metahcalalysiio previde’ the-pisies er:Bag-niprnediaée @ @-ovitieh is
~ reduced to provide the protected aminotropane intermedia{lg, 16. 22 W(B
TR 25 P eI SBE B B  OB e B teTRRS RO P
reddrisneQRineiedwithbeivesnabatit and dreqidivalantscipreferdlily about
. 1.5 equivalents of benzyl amine,and a slight excess, for example about
miprAn ﬁﬁ%a@ﬁé?’&fsfiﬁgg}%?%%%&%g FRyfic S8 gf%%;r?o a%ea%?aq%%g%geous
coSokutionaintaenp @it Eaﬁmmmmm@ﬁhmm@mwmns
hosphate. The 5 reaction mixture is 0 26,
0 %mugrﬁ%br Wfédr?)s{le?g%é% o %Sfys/l%eorr% %@%’yﬁcﬁ%&%%ed E?f%%iér%rglg%liiates
onigafberproduct, 8-benzyl-8- azabicyclo[3.2.1]octan-3-one 19, commonly
X-be - inh B BEHiAg dPils haicalhre acies it axnlight
excegéég)#%?%éﬁ%gg?ggbﬁonate, for example, about 1.1 equijvalents,

appheriton kRiroged éﬂﬁ@@gﬁ&g\qﬁiﬂg@ starting materials. For example, when the
protecting group P’ is Boc, the protected aminotropane 16 can be prepared by the

S Q

i3

procedure illustrated in Scheme F.

Scheme F

o
Meo@,ow;e +  Hoo M _coH
2 2

17 18

¥ N\/Q .
&
18
N..
AQ:N“BOC ﬁ Bog
G NH,

26 - 16

For example, the protecied aminotropane intermediate 16 can be prepared by
reacting 2,5-dimethoxy tetrahydrofuran 17 with 1,3-acetonedicarboxylic acid 18 to
provide 8-benzyl-8-azabicycio[3.2.1}octan-3-one 12, commonly N-benzyltropanone.
N-benzyltropanone is then reacted with a slight excess of di-tert-butyl dicarbonate in the
presence of a fransition metal catalyst to provide the protected Boc intermediate 20, which

is reduced to provide the protecied aminotropane intermediate 16.
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10 presence of a transition metal catalyst to provide the Hoc protected
intermediate 20, 3-0x0-8-azabicyclo[3.2.1]octane-8-carboxylic acid
tert-butyl ester. The reaction is typically conducted at ambient
tem‘{)erature for about 12 to about 72 hours. Finally, intermediate 20 is

WRSAELET With a large excess, for example more than 25 Eﬁﬁ%&%@f%ﬁ

ammonium formate in an inert diluent, such as methanol, in the 15

preseingexof gitiansitionrapiatcatalyst 10 Juauine: R medieabbun thel 2

endo configuration. The product 16 can be purified by copventional
e PSSR, S e BB TP ERIR AR 5 R B BT i,
exiniprinboiate! lduberiche, reftiyaprepadedbyxpliocetiul ® Susimild dioatheses

orted in the literature in Harada et at Chem. and Phann_20 I, 5,

sol o o Rt e b e e Ae i 0, SR AR ROl 1P
redgiienmetiiateid Beatsd dd i SehenaboBt 68T Benprepeire DS Sivoensire Scheme

ccEREEME G 1D B i 0R e W A R lsl gz here

Inter late 2 1S reacted with intermediate 7, a substituted oxirane where
azibieyvaleidle. leeiig graep? (e praviely MiermEdrapa®Ecwhich is then
recyelizestinRERNides intermediaia Ads Thisd eaction dsdypically.£epgucted

by contacting the amine intermediate 2 with between about 1 and about 2

disEhAalferits GrMRiFTeaRitl T Pets HRFE ATSHEre R BB Rde

pré@AcHonisvpisallyicendusiod af povRnhietoperaittedontahdeahner
about 12 and about_24 hours, ar untjl the reac%on is substantiall

3 B IOTHE A S S AR PS8 AL ST 10y EoFU@hHonal

tyfltatedoiescrs a selidedinend Wi 2008/0691260 BT U526056/046295
solid 21 js typically.dissglved in an inert diluent, for example
e rOiRe T e S Yo S R O S T Bme ore e

2semplivaiiwcobxiomotoyotinmestiie acywlizeiliatr metintedBanlystibnother
P B B B R s it
configutgione Jiaterodfor bfutani auriffed thateshireSishehmeoppdures, such as
alkaline extraction.

The 1H-indazole carboxvlic acid, intermediate 14, can be readily prepared by
procedures similar to those reported in the literature in Harada et al. Chem. and Pharm
Bull, 1995, 43, 1912-30 and described in the examples below.

The oxirane intermediate 12 used in Scheme C can bs prepared as shown in

Scheme G:

Scheme G
* HO R4 AT
HW o+ O X w T 0T e
y) 7 21 12

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

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

. intermediate 2 with between about 1 and about 2 squivalents of intermediate 7 in a polar

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

linear intermediate 21 is typically isolated by conventional procedures as a solid. The
23
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SchemeHR3R40W R3IRO6H+NW\NH RNNH2R1NNRZRz
14 22 The reaction of the carboxylic acid 14 with intermediate 22 is
typically conducted 10 under amide coupling conditions described above
witiassheme E. Intermediates of formula 22 can be preparegh-ssops/as20s
deprotecting an intermediate of formula 23: R3 R4 p2-NH 23 where P2
represents an amino-protecting group. 15 Intermediates of formula 23 can
soheYirispppediiychssaudijpandian|dlventifey exemalialeabirgobivee tiifes
preas%‘x?ég_%%%BQ&&&&%%&%?@AQ&?@QQMW%/&%@% ARANE
reactions well known to those skilled in the art. For example, intermediate
cydipedanipaphelsaled using an intermediate 24: ~NH P2-NH v 24 20
which Ay Re,ipHe Ry PEestng dhRameunecrieaen of fheula () can be

aminoazobicyclooctane 15 with amino-protecting group P2.and then .
e P S R R S S B s T
of hauRs Pilant:RAre:chesenesuch that they are removed under different

conditions. For example when P1 isscggggg%as Bee, then Cbz can 24 WO

2006/069125 PCTIUS2005/046295 as P2. Substituting the

protected aminotropane 24 for intermediate 1 in the reactions de&tfibed

in Schemes A and C provideg intermediates of formulg,2 r
alternative_method,ef s @%ﬁva compound of fgrm 1) imjwhich W is
rafmoiet opﬁomu%ﬁ d ais 1, cansbe prgp@%@hgwn below in
ScHémE 3. T N
Rr? R
14 22 O

- The reaction of the carboxyiic acid 14 with intermediate 22 is typically conducted
vnder amide coupling conditions described above for Scheme E.
Intermediates of formula 22 can be prepared by deprotecting an intermediate of
formula 23

r> g*

P2—NH

23
where P represents an amino-protecting group.

Intermediates of formula 23 can be prepared from readily available starting
materials using procedures analogous o the reactions described above and/or using
alternative reactions well lmown to those skilled in the art. For example, intermediate 23
can be prepared using an intermediate 24:

| NH
Pa—NH
24
which may be formed by protecting the amino nitrogen of the aminoazobicyciooctane 15
with amino-protecting group P? and then removing P* from the nitrogen of the
azabicyclooctane group. Protecting groups P! and P” are chosen such that they are

removed under different conditions. For example when P' is chosen as Boc, then Cbz can
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5Scheme 3R3R4R6 R7 HR NHR, N 25 26 R 2 wherein intermediate
25 is reacted with intermediate 26, wherein L is a leaving group, 10 such
as halo, for example, chloro, or ethoxy, or L-R18 is a carboxylic acid, i.e.,
L represents a hydroxy group, to provide a compound of formula?é%j)]j

ngg?ﬁ’ﬁfé’ﬁ?reagents of intermediate 26 include methanesuﬁgﬁﬁﬁ (&2
and acetylchloride, and the like. Optimal reaction conditions for the

pd8actiNref Sehemed Mayrvehkaenendiog-an iheshaatisapiopertias of

the reagents, as is well known tg those 15 skilled in the art. For example,
reRAeREL RS SR M SSRAR Dot SIRERVASR HIBTS e re SEAOTPIE2 Bpically
conducietlpyteaninetingviniesmetlite2haitheliweanabbfsidan thplcutiich

- .4 equivalenis. of intermediate 26 in an inert diluent, such as
WA PR T ATETIR (RO £ds e SR 0% PepaLetes PHoNRciry in Schome I

between about 3 and about 6 equivalents, of 20 base, such as
A',2,7-diisopropylethylamine or 1,§- é%%a})icyclo[SA.O)undec-7-ene
(DBLT). Suitable inert diluents als%gmc?trde N,N-d methylformamide
(DMF), trichloromethane, 1,1,2,2-tetrachloroethane, tetrahydrofurar., and
the like. The reaction is typigallys conducted gt a temperature in the range

of about -100 C to abou §Q9@r/§,ifk{(yj\a %@rter hour to,about 2 hour
or until the reami?éggbstantially comph% e ™5 Whén iﬁfermediate 2
a carboxylic chewne 3 represents an amide coupling reaction which

is fypigally cor u’g?ed by coptacting intermediate 25 witls between about 1
and aﬁs@ﬁ’ﬂ‘gquivalents of a carboxylic acid in an inert diluent, for
example, N,R¢ dimethylformamide, in the presence of a coupling agent

Wﬁ%@ﬁﬁtm&{é%ollélf&ﬁ@éé’ Wﬁfﬁm&&@%@%@fgﬂll is & leaving group,
hexafluorophosphate (PyBOP). The reaction s 25 WO 2006/069125

splsFy bSe0osemnEro ShipH callgteor GEfed at e merdirdinpeitaiiel for

rePRULS FHAHGEBUIAABRNA & AU OInd Bl G RAGHION IS substantially

Comp’éifﬁgg;%eageg;seé? iai;[*igz?nggi%%igg iggl%g[esﬂ!ag%gge%ﬂfonylchloﬁde and
acetylchloride, and the like. Optimal reaction conditions for the reaction of Scheme J may
vary depending on the chemical properiies of the reagents, as is well known to those
skilled in the art.

 For example, when L is a halo leaving group, such as chloro, the reaction is
typically conducted by contacting intermediate 25 with between about 1 and about 4
equivalents of intermediate 26 in an mert diluent, such as dichloromethane, in the
presence of an excess of a base, for cxample between about 3 and about 6 equivalents, of
base, such as N, N-diisopropylethylamine or l,S—diazabicyclo{S.4.0}undeo—7-ene (DBU).
Suitable inert diluents also include N, V-dimethylformamide (DMF), trichloromethane,
1,1,2,2tetrachioroethane, tetrahydrofuran, and the like. The reaction is typically

conducted at a temperature in the range of about -100 °C to about 30 °C for about a

guarter hour to about 2 hours, or until the reaction is substantially complete.

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

yioxytripyrrolidino-phosphonium hexaﬂuorophosphaté (PyBOP), The reaction is
25
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1,3-dicyclohexylcarbodiimide (DCC),
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (BDC), and PyBOP
combined with | -hydroxy-7-azabenzotriazole (HOALt). 5 The amide
cortgji%h% of intermediate 25 with a carboxylic acid alternati ﬁ%(g% 16295
&Soy converting the carboxylic acid to an activated ester, such as
an N-hydroxy succinimide (NHS) ester or ap-nitrophenyl ester, or an acid

tyﬂ[@iﬁ?é@!ﬁg%ﬂ@@ dﬁa’fﬁ&ﬂ téﬁ@@t@drwh Itiﬁzlmtﬁ:ﬁmedt&t@eﬁlﬁdm prabise Zbours, or
compound of f ula Whe 6 is.a liqui
m&%ﬁ}i‘%ﬁﬁ%{%‘s SF%‘&%%?&WS per Hitha %y dlssdi aEéﬁML%de
1 3Wem%a&maw%eéibﬁmwmmyaﬁqﬁ@§m@o@@@de

Ismneaite o DEINEER OROYLRAG and aliul 005 [0irbay! 12 to about
E Z{Hhours o prov

€ a compou ormula (1). The product, a compound

of folfeitenify; campliihenf bdrotdies hvisuaRePeyEsrvishltmiively can be
pelds gceduy x UEHD %ac,tﬁ 08 yenared fronseadilyevaiiaRlgydroxy

starting materials Using chemes A, B, C, and H described herern or

WWW%&&W@MWMW% Of 2 GTRIERTR W &/ BIE i then

re%%%&ﬁﬂ%%@@@%%ﬁmwﬁﬁwpmﬁil(X)Nhereln when a is

0,R5 is hydrogen or optionally. substltuted Cl4 3 and R5 taken
togefﬁ@?‘f A2 BT ETaP %eggﬁr%wﬁt% SEFRTSE emgee

paGirRddshemealits M&ﬁ@ma&%&&m crfiuwrmafate; T, Rl DFaRE:
29 in which intermedia ere n.R19.i r
tow.trmﬂr&r?ﬁsaf%ﬁ%“ﬁ%@(&ar? & L |§1 % avrn}‘é8 %Rrgutgré%c ta'sfh %%uagr?g s
mlgrawﬁeswb@:r;kmmd@geﬂmnwm th& nteproihvat,ritrogentarbnd Boiiebr (e diatten
ffo dw rOV|de Q 25 formula (1). When R19 is
‘{ &"(‘g?%g’ €O f@g]%? If’rz -C(0)13R14, or
-S(o;ﬁmdmazmrm@mﬂmwméﬁy@mm RB)(E ReRAlsXsing
S {1‘3%2' %}1% <l é%? e 8AGRORAR SRR R 1S EHFRO9RM Rhown to

ereln alkylis optionally ‘substituted with hydroxy,
th@s@ﬁiﬂée&\yﬁ the@yano, or R3 and R5 taken together form -OCH2CH2-. 26
WO 20060860 e QE{H&%@.@Q =) Q&ﬁg&ﬁﬂﬂﬁdﬁﬁﬁﬁ% istivRigallen « is 0, R

conducted by contacting intermediate 27 with bet\gr
is hydrogsn or optionally substituted C;4alkyl, or R” and R™ ¢

aken together form
-OCH,CH,-, can be prepared as shown below in Schemes K-
Scheme K

RS R4 R1Q

Cr/r&\f \>Z/NH L @AQ@\)@ -

in which intermediate 27 (wherein R is R%, R¥, or R'®), is reacted with intermediate 28

{wherein L is a leaving group, such as halo, and W" is a regidue that, together with the
terminal nitrogen atom of intermediate 27 will afford W) to provide a compound of
formuia (T). When RY is R®, W is -C(O)R’, -S(0)2R", -C(OYORY, -C(ONR "R, or
_S(ORNRPRY, WhenRY is R, W' is {(CHy)- NRHCRR):-X. When ais 0, R is
R3, W is «(CR®R")-X, and R’ is hydrogen or Ci.salkyl, wherein C4alkyl is optionally
substituted with hydroxy, Ci.salkoxy, or cyano, or B3 and R’ taken together form
-OCH,CHy-.

26



i0

15

20

about 1 and about 3 equivalents of intermediate 28 in an inert diluent,
such as dichloromethane or the like, in the presence of a base, such as
N,N-diisopropylethylamine or the like. The reaction is typically conducted

wil AdErepstature in the range of about 0 C 5 to about 100 gcfl% QUL B 50s

hours to about 24 hours, or until the reaction is substantially complete.

The product, is isolated and purified by conventional procedures to

provifeeaxcatimpouneicefijorondis et hrternisdiatosieffodnisl 2 2 itabebesen

GRS BYOAGHAG, AR 7 el &Eg{%%‘%? Y ing.30:
a_HZN-R19a 10 BO&Whergin. RngglglRS, RS, or% ,%%%g%ggﬁnediate_
diphlopcspethenpréhedikenictiamscsenesf bdsrr idaaming)-ciisapriiRgethylamine

orhHernatively riatermadiiesigfdormelads iIntlehR3 18 aRE:ENPEbout 0 °C
prepared b reactln%lntermedlate 1 with an oxwanglmethyl compound

torRoiid X potecilerhRAEn'a SR IRIthe B goonevhsemiially
coiRpRANt Thepexdinn i el ykiseindoleibd #lienay-aamma @d¥edures to provide a

%Wrogél%g%wme, which is reacted with intermediate 1 to form an
CORRIRES h a phthalimidyl-substituted 2-hydroxy propy! group: 0

OHCrisciateédtto s eonttahgEndat thepaaabic)isoestang dngafdacii@rmediate
ﬂphgt&lacjiirrlnid% roup is then 20 removed by refluxing in hydrazine to form

intermediate 27 in which R3 is -OH and R4 and R19 are hydrogen.

Further to the synthesis described akave-#rRScheme IC, a compound of

formula (1) in which R3 and R5 or R3 and Rsa taken together form

-OCH2CH2-, and W is selected from Y8r a moiety of formula (b) wherein
wheisi0 Reas Bé, pRéharéd’at shovide helewii26 SEhBemexdtdTe\i@rmediate 30
c 2%%%{%@1%%2%%@85/046295 Scheme L 10 y1 N NH 'V{L-W, 31+

Alternatively, intermediates of formula 27 in which R® is ~OH can be prepared by
reacting intermediate I with an oxiranylmethyl compound having a protected nitrogen
atom and then deprotecting. One useful reagent is 2-oxiranylmethyl-isoindole-1,3-dione,
commonly epoxypropyiphthalimide, which is reacted with intermediate 1 fo form an
intermediate in which z phthalimidyl-substituted 2-hydroxy propyl group:
G
B
D
OH 3
is joined to the nitrogen of the azabicyleooctane ring of 1. The phthalimidyl group is then
removed by refluxing in hydrazine to form intermediate 27 in which R? is -OH and R’ and
RY are hydrogen.
Further to the synthesis described above in Scheme K, a compound of formula ()

in which R and R® or R® and R® taken together form —OCH,CH,-, and W 1s selected
from Y or a moiety of formula (b} wherein « is 0, can be prepared as shown below in

Scheme L
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pN~NW. NHR1-, N N 33 RZ wherein intermediate 31 is reacted with
intermediate 32, (wherein L is a leaving group, such as halo, and Wis
selected from -C(O)R9, -S(0O)2R10, -C(O)OR12, -C(O)NRY3R14, 5
W_Sétl%%%% z 3R1_4, and -(QRGR)a--X, such that W' represe_nb%?{fgﬂﬂ%%z%
at, together with the nitrogen atom of the morpholine ring o
intermediate 31 will afford W as defined herein) to provide a compound of
formula (I). The reaction is typically gemsinefied by contacting intermediate
31 with between about | and about 3 equivalents of intermediate 32 in an

inert diluerg, such a% méthanbl or 10 ethanol, in the presence of a base,
Hn E

such as N, ethyifhine. The reaction is typically conducted at
turdiin the range of about 69-Ggyto about 95 C for about 6 hours

hours, or until the reaetion i&éubstantially complete. The
formulﬁ'i(l) is isofated an rified by conventional ,p@'!cedures.
For example, the product can be concentrated{o dlzé(jness uﬁer educed

pressure, taken up in an aqueous weak acid 1% s fHhaek by
HPLC chromatography. A process for {0g iiérmediates of formula
31 is shown below in Scheme M: 0.2008/069125
PCT/US2005/046295 Scheme M O NH'O %_e N NH + C3§iN~P3 RZ 34
,+ON, C NP3 C JNJ~,NH NHR1 N 35R1NNNH RZR2 34

wherein intermediate 31 is reacted with intermediate 32, (wherein L is a leaving group,

such as haio, and W' is selected from -C(O)R’, -S(O)RR'C, -C(O)ORY, -C{ONRPR',
-S{O)LNRPRY, and ~(CR®R"),-X, such that W' represents a residue that, together with the

nitrogen atom of the morpholine ring of intermediate 31 will afford W as defined herein)
to provide a compound of formula ().

The reaction is typically conducteé by contacting intermediate 31 with between

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

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

A process for preparing intermediates of formuia 31 is shown below in
Scheme M:
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wherein intermediate 1 is reacted with intermediate 34, wherein P3
represents an amino- protecting group, such as BOC, to provide
intermediate 35, which is then deprotected to 5 provide intermediate 31.
The reaction is typically conducted by contacting intermediate | with
WHettiiabout | and about 3 equivalents of intermediate 385 TAUARORIEH6295
diluent, such as acetonitrile, in the presence of potassium carbonate, at a.
temperature in the range of about MOM 95 C for about 12 hours
. to about 24 hours, or until the reaction 1S substantially complete.
Intermediate 5 | Bd, and then P3.s removed to provide 10
[ [ nfihe\primary or sgcondaryzamines af intermegiates 2, 30,
Ware available commertiallyor &% readily synthesized from
commun starting materials according tggtandard protocols described in
the literatuf® or in textbooks, such as S. March, Advanced Organic
Chemistry, Fourth Edition, Wiley, New York, 1992, and as 15 exemplified
herein. Further details fganding specific reaction conditions and

procedur s[%wﬁkbggsemmompound OWW »
[ thgreto are described in the exampl lpw Accordingly,
Rlitra ethNod aspect, the invention provid for préparing a 20
co poﬁigd of fobfnula (1), wherein R', R2, R3; ,@Ind W arg,defined as in
formulg(l), or a salt or stereocisomer thereof, theffrocess comprising: (a)
SR B EARaN L ergia A A0 0 2000808 AR cooms an i
BCT/US2005/046295 R3 D-R4 O N NH RN (U) R with a compound of
Pr&IPHOkEDLR) SPE\ROBOQr to provide intermediate 35, which is then deprotected to

provide intermediate 31. The reaction is fypically conducted by contacting intermediate 1

with between about 1 and about 3 equivaients of intermediate 34, in an inert diluent, such
as acefonitrile, in the presenoce of potassium carbonate, at a temperaturs in the range of
avout 60 °C to about 95 °C for about 12 hours to about 24 hours, or until the reaction is
substantially complete. Intermediate 35 is isolated, and then P is removed to provide
mtermediate 31.

The primary or secondary amines of intermediates 2, 30, 32, and H-W are
available commercially or are readily synthesized from commeon starting materials
according to standard protocols described i the literature or in textbooks, such as 1.
March, Advanced Organic Chemistry, Fourth Edifion, Wiley, New York, 1992, and as
exemplified herein.

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

Accordingly, in 2 method aspect, the invention provides a process for preparing a
compound of formula (), wherein rRY R R3, Ff, and W are defined as in formula (I), ora
salt or stereoisomer thereof, the process comprising;

(a) reacting a compound of formula (I1):
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(b) reacting a compound of formula (IV): O \OH NRN R'2 witha
compound of formula (V): R3 R4 H2N vY (V) 10 to provide a compound
of formula (1), or a salt or stereoisomer thereof. The invention also
provides a process for preparing a compound of formula (1), wherein R3

WRIHPEANd R', RZ, R4, and W are defined as in formul &5 4607
stereoisomer thereof, the process comprising: 15 step (a) or step (b) as
defined above, or (c) reacting a compound of formulgxVI): NH /¢ NH R/
\N N 12 R or a salt thereof, with a compound gaula (111): 30 WO

2006/069125 PCTILTS2005/046295 K- a compound of
formula (VII): R3 R4 L-~L (VI) 5whefein L isa leaving group;
R NH
24 ""r"/ N
A
with a compound of formula (II):
H-W
(LI
5 or

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

O
R iy aN N OH
| L N’
p2
Ivj
with a compound of formula (V):
t Rs R4
N LW
« HoN
10 V3 .

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

The invention aiso provides a process for preparing a compound of formula (3},
wherein R’ is bydroxy and R}, R%, R®, and W are defined as in formula (), or a salt or
stereoisomer thereof, the process comprising:

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

{c¢) reacting & compound of formuia (VI):

or 8 salt thereof, with a compound of formula (I):
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or (d) reacting a compound of formula (VI) with a compound of formula
(VIll}: O R4 (VP to provide a compound of formula (1), or a salt or
stereoisomer thereof, 10 The invention also provides a process for
preparing a compound of formula (1), wherein R, RZ R3 Ra RS Rfi RC
WRNHERH0 R12, R13, R14, Rt5, a, la, W and X are as déefinédtiieia
(I); provided that when a is 0, R5 is hydrogen or Claallcyl, wherein
Cl_4alkyl is optionally substituted with hydroxy, Cl_3alkoxy, or cyano, or
R3 and R5 taken together form -OCH;QMZ-; or a salt or stereoisomer
thereof, the process comprising: 15 reagcting a compound of formula (1X):
R3 R4 R19 ON~NH R?I'NNHN RZ(IX) wherein R19 is R5, RBa, or
Rls; witeasaapapegotfoffaimataX): L-W" 20 wherein: L is a leaving
group; and (a) when R19 is R$a, W" ig selected from -C(O)R9,
-S(O)2RIO, -C(O)OR12, -CC(O)NNR? 4, and -S(O)2NR13R14; 31
WO 2006/069125 PCT[US2005/046 When R19 is R'5, W" is
-(CH,),-N(Rs)(CR6R7)n X; and (c) whefva)s 0, R19 is Rs W" is -(CR6R?7),
X, and Rs is_hydrogen or C1.4alkyl, wherein C1.4alkyl is optionally
subsTERREER IR hlaVdE 2 P 3allcoxy, or cyano, or R3 and Rs taken
togetier form -OCH2CH2-; 5 to provide a compound of formula (1).

Further to the process described abave, the invention alsp provid )
i TR SR SR

process Tor - preparirig a compoun
R3 and R8 taken together w{:w
o’ R
(VI .

3

to provide a compound of formula (I}, or 2 salt or sterecisomer thereof.

The invention also provides & process for preparing a compound of formuia (I},
wherein R', R%, R, R, B*, RS, R7, R¥, R®, R'%, R™, R™, R™, R"®, 0, , W and X are as
defined in formula (I); provided that when a is 0, R” is hydrogen or C;_alkyl, wherein
C1.4alkyl is optionally substituted with hydroxy, Cisalkoxy, or cyano, or R® and R° taken
together form -OCH,CH;-; or a salt or stereoisomer thereof, the process comprising:

reacting a compound of formula (IX):

R® Rpte
9 J%N
T NH
1MANH \
P,
7N
p2 (IX)

wherein R is R°, R® or R%;
with a compound of formula (X):
LW

wherein:
L is a leaving group; and
{a) when R is R® W" is selected from -C(O)R®, -S(O),RY, -C(O)ORY,
-C(OINRPRM™, and -S(O),NRPR™;
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form -OCH2CH2-; W is selected from Y and a moiety of formula (b)
wherein ais 0; and R', Rz R4, R6 R7 R9 R1o R12R13, R14, n and X are
as defined for formula (1); or a salt 10 or stereocisomer thereof; the

W%%Oﬁg@%f&mprising: reacting a compound of formula (X1):;2.-0:NezNidzes

I} R 2 with a compound of formula (XII): L-W' | S Pp wherein L
is a leaving group, and Wis selected from -C(O)R9, -S(O)2R10,
-C(QEP RO RIS R %is-SCHANRESRIR Rhet X GRER 7)n-X; to provide
2 COMPOUNY P1IBrRUIA ), TRenyeaian IuehelRI s 0106 Ra3 dat
preparing a compound of formula (1) 20'wherein W is a moiety of forrpuia
wifbparch sl isopipalsuRetingd R RISrwantg ede A sTRfRecidr 20d

Rﬁ%@ﬁl%gg&épfoﬁgﬁﬁz goisomer thereof, the process comprising:
reacting a compound of formula (XIlI): RR4HR6 R7 ONN~N, ,nXx

R6 KaPRYdsaRomrqens sifFma hpound of formula ()a'V): 32 WO

2006¢068::-26 1R k032 88501940285 v¢,-Bd Sriefionhiseiirdvisea dgaviag for
prggggzlél;gg; ;%grg%g{gl% gfcf%pnﬁﬁg ?[Si, *(\)Jhgfrﬂrg %I@ aﬂé R® or R® and R™ taken together
form —OCH,CH,~; W is selected from Y and & moiety of formula (b) wherein a ts O0; and
RL B3R RS R RS R, R R, RY, nand X are as defined for formula (f); or 2 salt
or stereoisomer thereof, the process comprising: ’

reacting a compound of formula (XI):

i ﬁ"%\j\/}‘“
R{_@\{ki\u—!
Z XD

Nf
B2
with a compound of formula (XII):
bW
(XID

wherein L is 2 leaving group, and W' is selected from -C(O)R’, -S(O)R'®,
C{OYORY, -C(OINRPRY, -S(0)NRPRY, and (CR'R"),-X;

to provide a compound of fornmula {I).

The invention further provides 2 process for preparing a compound of formuda ()
wherein W is a moiety of formula (b) and ais 1; R', R%, RY, B, R4 R, R poand X are
as defined for formula (I); or 2 salt or stereoisomer thereot, the process comprising:

reacting a compound of formula (300):

RR RS R
N\)&/N\/\N%/\}ﬁ ¥
Q % 5
NH
N ()

Z. -

with. a compound of formula (XIV}:
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In other embodiments, this invention is directed to the other processes
described 5 herein; and to the products prepared by any of the processes
described herein. Pharmaceutical Compositions The
indazole-carboxamide compounds of the invention are typically
waadmimisteted to a patient in the form of a pharmaceutical E6hpEXYHic29S
Such pharmaceutical 10 compositions may be administered to the patient
by any acceptable route of administrationdncluding, but not limited to,
_oral, rectal, vaginal, nasal, inhaled, topical (including transdermal) and
parenteral modes of administration. A dingly, in one of its compositions
aspects, thgrugntionissitestadite,a pharmaceutical composition
comprising a pharmaceutically-acceptable carrier or 15 excipient and a
therapeutiéﬁﬁ\}oé?%&imm%? 5“3%% und of formula (1) or a
pharmaterteatiaceenthbl exsaltiheie dieOptionilboibuch pleassn desutiesl
compositions_may contain gther therapeutic and/ar for. ting agents if
Shilbih et N e Sy
contain a therapeutically effective amount of a compound of the present
eagg&@cﬁ gpaceutlcally-acceptable salt thereof. Typically, such

rMace c mpositions will contain from about 0.1 to about 95% by

weighohiecdecivdagetionernabijs ok B S ubBisenegpipistered
to WEIGRE: angddnane prefarabivdremakenhi0deAbau6A%Bicweight of the

active agent. Any conventional carrier or excipient may be used in the
CoOBMAFHABEIIE AR 2B EHRFsLiHbINe BIYRRE RN ARYBIoTRE C e b pepunisiration
indladtcH Bk GRENRE QI @X CHRIE Tbofd), GRERIN AL SIOhaad! RIS AT eXaians,

will depend on the mode qj admjnistration being used to treat a particular
tre g SRl AR R RHE S e MABH S diéhse state. In this regard, the

prepa@bahnghyaisuizkitiphampaciisicakpamptisitivreddomipditictddrerode

of administration is. well within the scope of those sldlled in the.
e R e -

exegiennmmhebiatyeaiedl B o, fooEnaipienSigmaoPi@mBexX1 4588, St.
phLOUA%éMQM?f&czggtﬁx angé f&%ﬁé&?ﬂ%ﬂﬁ%ﬁ QNGRS Rtional farmulation, .
i S are scnebe N

echnique emington: The Sciénce and 33 WO
mPOGBIBIRS eSTEISR00s/04broslatiraaeasiiiaitdacy, 20th Edition,

Lippiagot Williams & White,-Balimers. Manuand £2089), st C. Ansel

et al., Pharmaceutical Dosaf%e Forms and Drug Delivery Systems, 7°h
thapgBicalip pHREEHORIMRER & 2 PPRIRO VB A ket @T IR a1 19995,
pharmaceutically-acceptable sait thereof. Typically, such pharmaceutical compositions

will contain from about 0.1 to about 95% by weight of the active agent; preferably, from
about 5 to:about 70% by weight; and more preferably from about 10 to about 60% by
weight of the active agent.

Any-conventional carrier or excipient may be used in the pbarmaceutical
cormpositions of the invention. The choice of a particular carrier or excipient, ot
combinations of carriers or excipients, will depend on the mode of administration being
used to treat a partioular patient or type of medical condition or disease state. In this
regard, the preparation of a suitable pharmaceutical composition for a particular mode of
administration is well within the scope of those skilled in the pharmaceutical arts.
Ad&itionaﬂy, the ingredients for such compositions are commercially available from, for
example, Sigma, P.O. Box 14508, St. Louis, MG 63178. By way of further illustration,

conventional formulation techniques are described in Remington: The Science and
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Representative examples of materials which can serve as
pharmaceutically 5 acceptable carriers include, but.are not limited to, the
following: (1) sugars, such as lactose, glucose and sucrose; (2) starches,
such as corn starch and potato starch; (3) cellulose, such as
WRiREEAEIline cellulose, and its derivatives, such as sodifft/U52005/046235
carboxymethyl cellulose, ethyl cellulose and cellulose acetate; (4)

P%W%&?ﬁﬁm%éﬁm EREsalt ahaslakin RO LXAIRIBRES, PN A8

cocoa butter and suppository waxes; 10 (9) oils, such as peanut oil,
(2000788 & i B O iher i BSAHTSTID BIREE SHTES FGIP B S5y BT
7ol memtol ane petvetyiane aIvenl (12) eatra. Seh 28 ctyt

sorbitol, mannitol an ethylene glycol; esters, such as et

R e R e e R
advagites ik by dicixidle landralushibuirdhyditoxidiobg: dlginigascichol 6

rogen-free water; 167 jsotonic saline; (18) Ringer's 15 solution:.(

e A0y e B o o ST Bl pidl AR o)
calbyopatiols: se bstarrspsdimp latbdose phdritsabeivabars ohpasitohunT he
ADARAGEHICH, GO eﬁgmﬁﬁgé%d%@mm AeRPEHPIERAEL Y mi,

thoroughly and intimat€ely mixing or blending a compound of the invention

(el (Shasirdilitin/ Hersptspie carkies SAPHRBNISE HE ARPRBHR] Waxes;
(INGHRigRS:s %&ﬁ&?&%@&t@ﬁ%@ﬁ%} ke daRr eauling-dIfo B blereatoil and

mixture_can then be shaped or loaded intg tablets, capsules, pills and the

SRS LSRRI RRAGYARS S S Ul BRI TR YSIAT ST cal
semosiiansinheolnyention giedll¢ianablypatikagedtiyialend ddsags

form. term "ynjt dosage form"™ means a physically.discrete unit .
ORI S e
hgirantily, of Heligieiagans 25)aamgatelictovpriod U 8)tisetadesisaihtherApRintger's

ffect either alone qr in ination with_o [ more itianal units, For

S@)‘(lgﬁ%lpl EBES@&U nﬁ?%é%éggg? %?ﬁ%m n%a\%/l e c%g%%?égs’, J?gg?eqjs%%%?s?%gnﬁ}%ﬁe
clipalivl prefened fasﬁemdth@bm%wﬁ_ﬁlmg%ﬂions of the

nvenyn SRR [BLAAAMRI HA0B R B0 G RERIACERLER)

compositions for oral 30 administration may be in the form of capsules,
thetsfeeslspind, ifsierige snizienetdiendigessoponate! iulursosrdda
pEAMHRRN.QF A USSR IR RNAUSRUS SLROSHASMEAUSdIGHIE: 8RSy or

oil-in-water or water-in-oil liquid emulsion; or as an elixir or S%rug; and the

dpREed SRS SOEOIIETIYS B0 05 03B 55 ReAtAnes g dnto tabiets,
ciradeiesmined amoLnEohacenaaund sfidhaipmseadtanienten as an

active ingredient. . - o . .
- cg pharmaceutical compositions of the invention are preferably packaged in a

unit dosage form. The term "unit dosage form" means a physically discrete unit suitable
for dosing a patient, i.e., each vmit containing a predetermined quantity of active agent
calculated to produce the desired therapeutic effect either alone or in combination with
one or more additional units. For exampie, such unit dosage forms may be capsules,
tablets, pills, and the like.

In 2 preferred aspect, the pharmaceutical compositions of the invention are
suitable for oral administration. Suitabie pharmaceutical compositions for oral
administration may be in the forrn of capsules, tablets, pills, lozenges, cachets, dragees,
powders, granules; or as & solution or a suspension in an agueous or non-aqueous hquid;

or as an oil-in-water or water-in-oil iquid emulsion; or as an slixir or syrup; and the kike;
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When intended for oral administration in a solid dosage form (i.e., as
capsules, tablets, pills and the like), the pharmaceutical compositions of
the invention will typically 5 comprise a compound of the present
invention as the active ingredient and one or more
WSﬁg?%%géﬁticalIy-acceptable carriers, such as sodium citrate BP oA
phosphate. Optionally or alternatively, such solid dosage forms may also
echrppisieindl} filstsamiextenders: | mma@st?ﬂ&hﬁdﬁ;emiéf&ﬁrﬁﬁi@diﬁ?ﬁ) as an
Jactose, sucrose, glucose, mannitol, and/or silicic acid; (2
acgﬁ]]é e%gg%t%%% as carboxymethylcellulose, alginates, gelatin, 10 polyvinyl
pyrrofdsnanicnded Ser amel/ edraicetiati¢s )ih amrdttantegs fimmas glys enplu(ds,
taBIS GEAHAGANBIIS Lt AR ail&ﬁ{aﬁ%mgém% %?"tgé’ﬂﬁl&ti%?g%%ﬂ ﬁéﬁ y
tapioca starch, alginic acid, certain silicates, and/or sodium carbonate; %31
COIBIHE A FRTAIENRG SifeaEresTEin Y e Aiie (B)ib degmidnbanbiaratorsyre

plekEhRERERCINRH A NPALANCOMRALANS: (A WelliRgA9eAShaYGas
dﬁg%}%ﬁlcoh% and/or glycerol monostearate; (8) absorbents, such as 15

X RSP BEHIGRIS o 18 RIBRR A0S SoRhek eampearci(imElea dte,
exeagmesiueh astemktia, salitbpolyatingdesruiiyealssad inada)pihssiiatgannitol,

nd/ar. mixtures,.thereof; (10) colorjng agents; 11).buffering agents.
a{%jé) e%s%maagcédr?t %S%Ie?%ﬁré’g&en?é ,c%éjggﬁﬁgﬁtgg%%l&ége &Sﬂ%‘?}ﬁ%hg and
peviayhingreigmts spreservativescarid; dhtindamnisicandalap diecgrasent in

1k eutical compositions_of the invention, Examples of
A e R B e e et
algintioadia AesabusilicrteagaYbicedion cpdeints: {fisobioritessogjapents, such
bisulfate sodlium ¢ . ) . e ke - salu
as?ntioxidéﬁ?@ﬁ%@?gﬁﬁﬁ%ﬁeﬁgﬁa ed hygroxyggﬁé?é%%sl’-l%,
WHHRA R PO GRE e pRe Tdla Bivperpl sRsRastanaRts: SR abscokeihetsh as

kel 1he/dkes2onandit3) eid-ehalatingragents ushes:cltte afithesivm
. t%%f%?lene,dlamlne tetraacetic acid_(EDTA), sorbitol, tartaric acid,

SRS PYR IRt ER e Se YLt o5 PHEEIdwss ieseo5 (§0)
colmithlilegeine lnee(tho sefased teeerteric coatings, such as cellulose acetate

phthalate (CAP), polyvinyl acetate phthalate (PVAP), hydroxypropyl
meth%i%%ﬁf%l%% ‘%mﬁy‘gﬁ%y&gﬁ?&h%? R AEERIEnTEFRTH R Herdratend

pechpohgneesiscetkeiaseiveetait A dxideltiiate (G4 D) mashiymethyl ethyl
hydroxypropyl methyl cellulose acetate succinate
B e S e gl
mmm@mimmﬁbwmsamﬁm@mwmpmmsm@ystm
hﬁm% relgRse QE&H}Q@%M %%ﬁ%ﬂ%@%&%ﬁwﬁyﬁ% a%g tYl%%kf:; (2) oil-

2006/069:(_25 PCT/US2005/046295
soluble antioxidants, such as ascorby! palmitate, butylated hydroxyanisole (BHA),

butylated hydroxytoluene (BHT), lecithin, propyi gallate, alpha-tocopherol, and the Hke;

and (3) metal-chelating agents, such as citric acid, ethylenediamine tetraacetic acid
(EDTA), sorbitol, tartaric acid, phosphoric acid, and the like. Coating agents for tablets,
capsules, pilis and like, include those used for enteric coatings, such as celiulose acetate
phthalate (CAP), polyviny! acetate phthalate (PVAP), hydroxypropyl methylcellulose
phthalate, methacrylic acid-methacrylic acid ester copolymers, celiulose acetate
trimellitate {CAT), carboxymethyl ethyl cellulose (CMEC), hydroxypropyl methyl
celluloss acetate succinate (HPMCAS), and the like.

¥ desived, the pharmaceutical compositions of the present invention may also be

formulated to provide slow or confrolled release of the active ingredient using, by way of
35
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example, hydroxypropyl methyl cellulose in varying proportions; or other
polymer matrices, liposomes and/or microspheres. In addition, the
pharmaceutical compositions of the present invention may optionally
contain opacifying agents and may be formulated so that they release the
weaciet@ingredient only, or preferentially, in a certain portiBRTOFHRAKISH46295
gastrointestinal tract, optionally, in a delayed manner. Examples of

RS B b e RO

supstances
masriessp Snhersefome/of ApEPapIfate, with one or more of the
abovg-gescsiberexsipignts: SLiaRe lanid deargsdeimsdenakaay

administration include, by way of 10 illustration, ,
oppiPRERTASBIATe ARFACERARENES SRTURIDNE THRRASRRRBASRSE RfBg the active
inSUSRENSINN or ERREHRRTCliX SeSushdirlve clabagssfeimsstitaicrdly,

comprise the active ingredient a%d ag inrgré iluent, suc o%g,vagg xan le,
o @ﬁ%rﬂb B ,eéo#i’t?l’ﬁ' irTg Cagents g STRRTHSS Y &8 ethyl
usadcobkidsepropibattahabeethyl carsandte, wtind iagethte; Gerrst hicololcro-

pentenzoate bropvisne dlical. Lubdene oluelsaln et R
S example, cottoitseed, g’rounc?nut, corn, germ, olive, castor and sesame

oils) Suipblr iyt daksgi Siumy| fatcuhbidpuiyetaienagnicoly sd satty acid
SR QT I0RiA0, AR TR S IDRIALns USREHSIANS oI}, RFRIGR 0 the

active ingredient, may contain suspending agents such as, for example,

susphesighsistr s sebelirire otk Higsij depatryiams Wiy oL Biesrtive

- nSRI8E: MietRcnstatinacelitlose rplumingl) metabyeiedday0beninmiteng

agar-agar and tragacanth, and mixtures thereof. AIternatiYer the

2G5 CETRRLAFED FD SRAY SRS HiSERTBH! &EPRnit&d fopaie: ofhy!
acREiRIVsisgioRdsinRakatinmBuiabloppiapeelticaluoyipesitions éis (such

administration by inhalation will typically be in the form of an aerosal or a
s G e PR B A SRR A ol e e kb
glgﬂﬁi‘ﬁﬂ%@ﬁwﬁ@fmsm ahm}ap?lg%hgm&ﬁ_& afdafiery acdiryspmm@térz;{mn,

inhaler, a nebulizer or a similar delivery.device,. . [ Le
e BT N o Sl iaReC il

suspenpios]tigasofutthea feTrieruiil Wpimlﬂ}@émﬁﬁ@@hh@@@ﬁﬁ;@%@@ﬁéﬁkﬂe
so%ﬁ]o%%%:ts%%%@#%%gi}% : adichlpredifugrametanganyaroxide,

tric . uoromethane, rotet(afluorqethane, carbon dioxide or other
benititteagas2 30 mddiaerraiil. gns prERWRSewigehl composition may be in

the foxm.of 8 wap e I catHdae (madaidenexample.diann aelaimuiated for

comprising a C.Om&%O.Und of the invention and a powder suitable for use in
amSTRERIom A feh2 a0 e 3B PSR BRASE Rt GERPHS YOS 15T AXAmEaton by

#IBRIRRRA Qﬁﬁ@f&ﬂzﬂy be in the form of an aerosol ar a powder. Such compositions are
generally administered using well-known delivery devices, such as a metered-dose
inhaler, a dry powder inhaler, 2 nebulizer or a similar delivery device.

When administered by inbalation using a pressurized container, the
pharmaceutical compositions of the invention will typically comprise the active ingredient
and a suitable propellant, such as dichlorodifluoromethane, trichlorofluoromethans,
dichlorotetrafinoroethane, carbon dioxide or other suitable gas.

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

example, lactose or starch.
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36 WO 2006/069125 PCTIUS2005/046295 The compounds of the
invention can also be administered transdermally using Imown
transdermal delivery systems and excipients. For example, a compound of
the invention can be admixed with permeation enhancers, such as
Wé’r%%’?/i%“ﬁé25g|yco|, polyethylene glycol monolaurate, azacy&ggmﬁ??f}ﬂ%ﬁé?
and the like, and incorporated into 5 a patch or similar delivery system.
Additrapabexeipienss icluckingogelingiagenisimemusiermanebifeisng

may be used in such transdermal compositiqQns if desjred. The followi
KR RSP e B AR BT it B LS RUERAGRE bt B
Impnesentan be atioiz d0MFhrpertetit nexdpplesishidr degelativecagisulés for

r ministration par llows: Ingred meunt 1 .
o0 A oS ST R o

a iiefaly e sieres tetivats S0tey 2ciReprelsurinivdsProbdtr estlitheagapiedients
enfiRiAAHEBhERIenARARRIRNIRAdRH R10.2 BakthGslRn earsHie. (260

mg of composition per capsule).. Formulation Example B Hard gelatin
capsUisSIOr Biag SRS atdN A apaied Ry S osTacoY dHgraamestdons
of AP gtnGampasnd of the invention 20 mg Starch 89 mg 30
Microcrystalline cellulose 89 mg Magnesium stearate 2 mg
Representative Procedure: The ingredients are thoroughly blended and
then 35 passed through a No Fmnesihd Esasisieeiand loaded into a hard

gglc?g%ﬁ%%%%%gé% %%&%ﬁ%@%ﬁ%ﬁ? rl{s U%Fin%gggégggpsules for

oral administration are prepared as follows:

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

Representative Procedure: The ingredients are thoroughly blended and then loaded

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

Formulation Exampie B

Hard pelatin capsules for oral administration are prepared as follows:

Ingredients . Amount

Compound of the invention 20 mg
Starch 83 mg
Microcrystalline celiuiose 8% mg
Magnesium stearats Zmg

Representative Procedure: The ingredients are thoroughly blended and then
passed through a No. 45 mesh U.S. sieve and loaded into a hard gelatin

capsule (200 mg of composition per capsule).
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Ingredients Amount Compound of the invention 10 mg Polyoxyethylene

sorbitan monooleate 50 mg Starch powder 250 mg 10 Representative

.Procedure: The ingredients are thoroughly blended and then loaded into
elatin capsule (310 mg of composition per capsule). Formulation

a
W@)?%ﬂ%‘?%‘ﬁ 15 Tablets for oral administration are prepared 2 fonowe 2%

Ingredients Amount Compound of the invention 5 mg Starch 50 mg 20
Microcrystalline cellulose 35 mgniehvinyippysieliclone (10 wt. % in water)
4 mg Sodium carboxymethyl starch 4.5 m nesium stearate 0.5 mg
25 W@ﬁé%@ﬁm%@faﬁ%ﬁ?g%%%%%sfngredient, starch and
cellulose are passed through a No. 45 mesh U.S. sieve and mixed

thorQughly. The solution of polyvinylpyrrolidone is,mixed with the resulting
pow%’ég%ﬁ this mixture is then 30 passed thrm%]ﬁ‘% .14 mesh U.S.

siev€otheurhnifesisvephoduced are dried at 50-68C2gnd passed through
a NazolfoiyestyikhSsaisive: hbgshditim carboxymethylgstarch, magnesium
steagg;&ggg&agg (previously passed through a Nes6@mesh U.S. sieve)
are ther-added-to-the-granttes—After-mixing-the-mixtare—ts-compressed

on a tablet machine to afford a tablet weighing 100 mg. 35 Formulation
ExaRgeesentpiinPedendsre) Hetrinaistians s B ol hlandrsmidhegdoaded
WO 2006/069125,RGL 1152005 462RR i geedigsisAmount Compound

of the invention 25 mg Microcrystalline cellulose 400 mg

Formulation Example D

Tablets for oral administration are prepared as follows:

Ingredients Amount
Compound of the invepiion S5mg
Starch 50 mg
Microcrystalline cellulose 35mg
Polyvinylpyrrolidone (10 wt. % in water) 4 mg
Sodium carboxymethy! starch 4.5mg
Magnesium stearate 0.5mg
Tale 1mg

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

through a No. 45 mesh U.S. sieve and mixed thoroughty, The solution of
polyvinylpyrrolidone is mixed with the resulting powders, and this mixture is then
passed through a No. 14 mesh U.S. sieve. The granules so produced are dried at
50-60°C and passed through a No. 18 mesh U.S. sieve. The sodium
carboxymethyl starch, magnesium siearate and talc (previously passed through a
No. 60 mesh 11.S. sieve) are then added to the granules. After mixing, the mixture
is compressed on a tablet machine to afford a tablet weighing 100 mg.

Formulation Bxample B
Tablets for oral administration are prepared as follows:
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5 Silicon dioxide fumed 10 mg Stearic acid 5 mg Representative
Procedure: The ingredients are thoroughly blended and. then 10
compressed to form tablets (440 mg of composition per tablet).
Formulation Example F Single-scored tablets for oral administration are

WIRBLPEY Hs follows: 15 Ingredients Amount Compound of $R& 0SS

15 mg Cornstarch 50 mg Croscarmellose sodium 25 mg 20 Lactose 120
Magngsium stearate 5 mg 25 RepresentatlveAn{Q&gdure The

smg‘Fé’@EBFé@l ?gg?%ﬁﬂgl?ﬁg of composmons per thFélg Formulatlon

ExaMisrewdelimsgretsiepcior oral administration i§gr&gared as follows:
30 IBdiedidntsidenfionsd Compound of the inventiobdGxgg Fumaric acid
0.5 gia@iSagium chloride 2.0 g Methyl paraben 0.15gg Propylparaben

0.05g-Granutated-sugar-25-5g—Sorbitot-(709t-sotutiom)-12:85 g 40

Veeum k (Vanderbllt Co ) 1.0 g Flavoring 0.035 mL Colorings 0.5 mg
e 3 reine Asgsiionts oG blended and then

PCEM@%&Q&(@&@%&%B&@W@W@W&B&%@M@M&@WMlents are

mixed to form a suspension

Formulation Example F

Single-scored tablets for oral administration are prepared as follows:

Ingredients Amount
Compound of the invention 15mg
Comnstarch 50 mg
Croscarmellose sodium Z5 mg
Lactose 120 mg
Magnesiom stearate Smg

Representative Procedure: The ingredients are thoroughty blended and compressed

to form a single-scored tablet (215 mg of composttions per tablet}.

Formulation Bxample G

A suspension for oral administration is prepared as follows:

Ingredients Amount
Compound of the mvention 0.lg
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 015¢
Propyl paraben 005¢g
Gramulated sugar 255¢g
Sorbitol (70% solution) 1285¢
Veegum k (Vanderbilt Co.) L.0g
Flavoring 0.035 mL
Colorings 0.5mg
Distilled water q.s. to 100 mL
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containing 10 mg of active ingredient per 10 rnL of suspension. 5
Formulation Example H A dry powder for administration by inhalation is
prepared as follows: Ingredients Amount 10 Compound of the invention
1.0 mg Lactose 25 mg 15 Representative Procedure: The
638%??3 micronized and then blended with lactose. This &Lﬁ%zg@s; 46295
mixture is then loaded into a gelatin inhalation cartridge. The contents of
the cartrlde are 3 m|n terelg%u&ﬁ%% Wder mhgn%r Formulat!acrnlgmn
sinvavioiiie TISTTALOR Dy Mhalaton in & metered
dosectniﬁaimngmmpafedtas fofiedisnReprdsenitativesPagtedure: A
suspension containing 5 wt. % of a compound of the invention and 0.1 wt.
% lecithin is prepared by dlspersmg 10 g of active compound as
micronized particles with nges £ SHA2e% 10 pm in a solution 25
formed;ftam.Dia %9&&&3%&&%99/&%&@&9 Mkphdemingnslized water.
The suspension is spray dried and the resulting material is micronized to

partlgg ¥ oF \&ng a mean diameter Iess than 1. 5 pramblg: particles are
oadeg-to€8 ge B +;2=te goroettrane. 30

Forn@ﬂ%ﬂ”@ﬁéﬁ%l@‘?ﬂﬂmnjectable formulatlon Psplﬁ.gpared as follows:
Ingredieinss Amount 35 Compound of the inventioR02Eg_Sodium_acetate

" buffer solution (0.4 M) 40 mL HC1(0.5 N) or NaOH (0.5 N) g.s. to pH 4

Water (distilled, sterile) g.s. to 20 mL 40 40 WO 2006/069125
PCT/Bazeannse Pakeiupr Semetive iprrsdenire TRpeaRsl e hiadisnted
are blended.and He Allim-adiiRied 10 Ao iRg O NaECHAE BN

NaOH. Formulation Example K 5 Capsules for oral administration are
prepagé@@gqo[@@,g@ntents of the cartridge are administered using a powder inhaler.

Formulation Example I
A dry powder for administration by inhalation in a metered dose inhaler is

prepared as follows:

Representative Procedure: A suspension containing 5 wi. % of a compound of
the invention and 0.1 wt. % lecithin is prepared by dispersing 10 g of active
compound as micronized particles with mean size less than 10 pm in & solution
formed from 0.2 g of lecithin dissolved in 200 mL of demineralized water. The
suspension is spray dried and the resulting material is micronized to particles
having a mean diameter less than 1.5 pm. The particles are loaded into cartridges

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

Formulation Example |

An injectable formulation is prepared as follows;

Ingredients Amount
Compound of the invention 02g
Sodium acetate buffer solution (0.4 M) 40 ml.
HCI (0.5 N) or NaOH (0.5 N} g.s. fopH 4
Water {distilied, steriie} g.s. to 20 mL

40



Ingredients Amount Compound of the Invention 4.05 mg Microcrystalline
cellulose (Avicel PH 103) 259.2 mg 10 Magnesium stearate 0.75 mg
Representative Procedure: The ingredients are thoroughly blended and

wéhﬁ)@@h%@}(_jgd into a gelatin capsule (Slz_e #1, White, Opaqulgél((%g 05%49%95
composition 15 per capsule). Formulation Example L Capsules tor ora
administration are prepared as follows: 20 Ingredients Amount
Compepireniathe Frueatios S[R-agoM icigetyatallinettellido sed Aviod PH
103) 1 9.0§fm nesi te Q. §§ Representative
Proc8dire: ﬁeg ﬁl%?segg%nrﬁus&ére or(())aghzlg\I tr)](lhegr? éd and then loaded into
a gelatin capsule (Size #1, White, Opaque) (148 mg of composition per

capsule). 30 It will be undg@ﬁgggﬁgﬁmﬁ%rﬁof the compounds of the

invention, (i.e. free base, pharmaceutical salt, or solvate) that is suitable
for tiansaleicime a cdepisaeiamstaitoneas FUPYEd in the
pharacgutical compositions discussed above. iggits5 The

aooxX8 ge-compotntsSo c Ve O arc—o~ = Ceptor
agoriSRPRHAtAEF SRERIPRXpected to be useful firttdéaSing medical
condificressesdimeeinoset{Aive dpthid)or assotidtédbth 5-HT4
recepfamagiiwitytchertenedical conditions which are @fifetigrated by
treatment with a 5-HT4 receptor agonist. Such medical 41 WO

2005/046295 conditions include, hut are not limited
eSO (7 HRGRIE O R, Gt R
dyspensie] thelayedatiastsieam{Rying] JasitacSppheay ¢4 efiucd disgasiion
(GERD?, %?%E% paresis, diabetic and idiopathic gastropathy,

post-gﬁecr Ve leus, intestinal pseudo-obstruction, and drug-induced
delayed transit. In addition, it has been 5 suggested that some 5-HT4
receptor agonist compoungg may.be. ysed i the treatment of central

nervous system disorders Including cognitive disorders, behavioral
disordenssiles for oral administration are prepared as follows:

Ingredients Amount
Compound of the Invention 8.2 mg
Microcrystalline celiulose {Avicel PH 103) 139.05 mg
Magnesium stearate 0.75 mg

Representative Procedure: The ingredients are thoroughty blended and then loaded

into a gelatin capsule (Size #1, White, Opaque) (148 mg of composition per

capsule).

Tt will be understood that any form of the compounds of the invention, (i.e. free
base, pharmaceutical salt, or solvate) that is suitable for the particular mode of

administration, can be used in the pharmaceutical compositions discussed above.

Utility
The indazole-carboxamide compounds of the invention are 5-HT, receptor
agonists and therefore are expected to bs useful for treating medical conditions mediated
by 5-HT, receptors or associated with 5-HT4 receptor activity, L.e. medical conditions
which are ameliorated by treatment with a 5-HT, receptor agonist. Such medical
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mood disorders, and disorders of control of autonomic function. In
particular, the compounds of the invention are expected to increase
motility of the gastrointestinal (Gl) tract and thus are are expected to be
useful for treating disorders 10 of the Gl tract caused by rggjﬁ%%c? %ﬂ!{%
) : o . 0 5
W%zﬂ%{ﬂ?ﬁ%ﬁs, including humans. Such GI motility disorders include, by way
of illustration, irritable bowel syndrome, chronic constipation, functional

cof¥ERepseldinbetfie-gasttbpacd sis iahsbidipathxyghstne (B3 85ishridtiven

d to treat di f d motility of | ¢
ST e R T S e S R
diswilsy(OIERID), restiS meriniGwret erdlidiepatisinghstthanimasstomer FHvmibTas,
Q9583 %%Q%bm%%&haﬁﬂlﬁﬁgfﬁﬁmé& AALIISEAUO N2 BE L Sechs Bhg:

amou active agent administered per dose or the total amount
sugelvied st sorped-BEy weRPRipicanyiHCBROURT SR D LusH B ke sATIRR: of
cdlight ol theselexantisieun sianas: Rekdingihecsndiionindheaikeated,

the chosen route of administration, the actual compound administered

mgpdieordrh vBLEARRRFTHRE S EY e AR RRTAR BFPERRnse of the individual
patiept pHe-sRYSHB ORI e Syveptiomare aqmbitd tikincBuitabletiiity of
doses for treating disorders_of reduced motility of the act or.oth ers
o R BE LB S PGS AT A S e et B e
ofabe B 20 -1oglkgl daydhestive digent prefordbljpiiodirgtom @0 0Drkd]
about 1 mg/kg/day, For an 25.average thi tto
T A o T e o
caheipatientibnetoeat Syspeansitcl diebetie taveentorsiarendséipretiie SasERpSHIES:
constpalion. WNEN HIES 9. HeRtCARnIGLansl natipnzihe e has s @lions

the invention will typically be administered orally in a single daily dose or
miglintaitipie dEBes3otpEr BayorrErabRf hidsaER MIERRIG thP6nic
2SARSERAIAR i FaNge{EomBleL 8P nieifhiewbds FRE ST dabulih other

another aspect of the invention, the compounds, of the invention arg lé?%gse

£ A PR AR TR B RS m & DR TS AT PSP BB BE
oSHROEN 8nthiSGAMPRIIRES A2y Z0REI0ABIRARETHISANOLDSE2RE, bf

i Real b inse st ol itk fose
r@yadramaii-sog et anasdonpdi0f habose?d md ivorctidyslscanathde
SSSRESLAT s invention: fhe; ComROYIIR F B RVERYAR HEMBEHIAERbms,
and the Iike.

Suitable doses for treating disorders of reduced muotility of the GI tract or other

disorders mediated by 5-HT, receptors will range from about 0.0007 to about 20
mg/kg/day of active agent, preferably from about 0.0007 to about 1 mg/kg/day. For an
average 70 kg human, this would amount to from about 0.05 to about 70 mg per day of
active agent.

Tn one aspect of the invention, the compounds of the invention are used o 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 muliiple doses
per day. Preferably, the dose for treating chromic constipation will range from about 0.05
to about 76 mg per day.

In another aspect of the invention, the compounds of the invention are used to treat

irritable bowel syndrome. When used to treat irritable bowel syndrome, the compounds
42
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5 diabetic gastroparesis. When used to treat diabetic gastroparesis, the
compounds of the invention will typically be administered orally in a single
daily dose or in multiple doses per day. Preferably, the dose for treating
diabetic gastroparesis will range from about 0.05 to about 70 mg per day.
Wi #WAIREEaspect of the invention, the compounds of the iRt @695
used to treat 10 idiopathic gastroparesis. When used to treat idiopathic

ST o] CEatn B Sl Ay oSt o o IR skt o SBTP
ed orally. in a single daily dose or in multiple doses per day.
B AR bl R LR T s o
ahsivo 0100 850w FOme7Bemigper day. In yet another aspect of the invention,
the compaunds.of the invention are used to 15 treat functignal dyspepsia.
‘When used to tregg?gr%%igﬁgﬁ ?/%s’p%g%g%?l}t’ﬁg%%r%% ﬁﬁ%elg)%qﬁgx«%/ Ehtfpfeat
dighrtiy sreany Besiad Wi tesetite teahy drbetinglsttmiyediosordmpoutifpler the
indases w1 ganaysleiablyidor gossfan teall jonal dyspepsia will
rarlcg\gre from@aﬁbﬂgutjro.OS to about 70 m%%e?%{gs/g%%%ﬁﬁw%%%ﬁ%%ﬁs%ﬁe 0888
PO Bt E AR DA st Eofiimer dnedisheia msiTRppEediswilbrergetrooniniioh 05
toabsoctited: wathisHT4 receptor activity, the method comprising
admiﬂist%(;t'gle? to_the mammal a therapeutically effective amount of a
0

compotnd of fie‘fhoehtion 6rBP% PhaPmaER |{B8 EpeRiRB eSS frgat
idpwdipgasttatdtie imﬁntmd&nfaaﬁmgu?u@cg&@ﬁk@aﬁmﬁye%@g@uﬁaﬁé
Sts, su compoun are also Usetul as researc tOOS or
B RS LRIV L BB S Rh e, P iipra
doss eptoey; dirtdrdibe dvedony ew ST disbetpiptagnnisis wiloseeyeom

ab%ﬁQ?O@QH‘ﬁBHP%&EH&? dyention exhibit binding selectivity for 5-HT4
receptors as compared with binding to receptors of other 5-HT subtypes,

partiEub&EHF%ber ranest eptbesnsertiveohpeumpisinde gattdotanyiasetubdet to
atudyingdhe ofyselesliv i - recepiors.in a
%r biological syggﬁnﬂg sfgfhﬁ;l_p[e. A?ﬁlﬂ%@%%%%%&%é&iﬁ%y@é%m&%gﬁ pcfgthe
IR IR bRt isere eriioyecingdudtisieiesr inhichtrayies
perand UpieRsithemi vk ek On RaRISS RIS Diglegiral ﬁ%ﬁ&%%‘o%%.as
ells,

‘o r{llﬁ) s suitable for such studies include, but are not limited to, ¢
EeNtiar S&AHEE™ 43 WO 2006/069125 PCTrUS2005t046295 plasma

meniranes;fissuiRcsABIES AMRMGIIS *ebleh:AS ISR RIS EHINGRIIS:
e e Sl e e ol ienons
the mammeal a therapeutically effective amount of 2 compound of the invention or of a
pharmaceutical composition comprising a compoun& of the invention.

Since compounds of the invention are 5-HT, receptor agonists, such compounds
are also useful as research tools for investigating or studying biological systems or
samples having 5-HT4 receptors, or for discovering new 5-EHT, receptor agonists,
Maoreover, since compounds of the invention exhibit binding selectivity for 5-HT.
receptors as compared with binding to receptors of other 5-HT subtypes, particularly
5-HT'; receptors, such compounds are particularly useful for studying the effects of
selective agonism of 5-HT4 receptors in a biclogical system or sampie. Any suitable
biological system or sample having 5-F T, receptors may be employed in such studies
which may be conducted either i vitro or in vivo. Representative biological systems or

sampies suitable for such studies include, but are not Hmited 1o, cells, cellular extracts,
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receptor is contacted with a 5-HT4 receptor-agonizing amount of a
compound of the 5 invention. The effects of agonizing the 5-HT4 receptor
are then determined using conventional procedures and equipment, such
as radioligand binding assays and functional assays. Such functional
Wgﬁﬁggﬁ?ﬁ%?ude ligand-mediated changes in intracellular cydiic A4eN0SIHe.
monophosphate (CAMP), ligand-mediated changes in activity of the
plaRRYRemBAaRY kaxciasetwhiehsint lariz es middR)isligaindamigsl abbits,
changes in 10.incqtporation of analogs of guanosine triphosphate (GTP),
dc%%@?‘gﬁfseﬁ%gﬁ%ﬁ ‘(guanosine 5°-O-(y-thio)triphosphate) or GTP-Hu,
into isatadeshmentiihaesniarecplori catslyzade ehalyenpGTR 2 5-HTs
o085 191 GDP snalesty laansmeciaied ehangss A isplpacelllr
calcium’ions (measured, for example, with a fluorescence-linked imaging

inyetiorme Ftle eifror AR Arsthi OB Eu Fee v ces v St Nt eaEtfement
coﬁ%éﬁm??r&mgwgﬁéﬁiﬂﬁﬁ%‘\%ﬁé@@th@&ﬁ@-a&&ﬁmUnd of

e invention may agonize or increase the activation of 5-HT4 recefgtorﬁ
fungtigngl G64Re fNCH IR ek P TSP RSE IS a6y RESIRE SRAPERILHATG S =
oy T RC SRRSO ZIA G ANPYNS Sfrét cosipasTchafgiien imtntiost v

typically range from about 1 nanomolar.to a _outgbooe‘ﬂgtre] molar.

I .
e A ASREN)] HE 5 O ST Mo A CER S SePas

e used as research
ind8QISridon (Y alis !Kgéb gff@a&e&i&éﬁiﬂl{bﬁﬁmm(?ﬁ@oms&sl ﬁﬁ&]@%@d ct,
5-HT4 receptor hinding or, functi ata for a test compound or a grou
(oBARERE ST RSB Mo o LSRRG BIRG G oo
caftRetiopalidale (o pompassit-aiireaimient)digaodidedifiededpnges in free
._compaounds that have superior binding or functional activity i . L
1 §@E% %um\}%?ﬁﬁ%em%def% B g%ﬁa“%%g 55%%05?55?%5§t¥1it e glenr}&é%ﬁtlgon
pl@;‘eeamaafiﬁdmégﬁﬁr@smglﬂqel&%m@mpﬁath asbaysruntaicobmEyE of
S 498 [QdeniiRel compannds ALIBIRERSLe ATINGARSHay agonize
properties, compounds of the invention have been found to be potent
ordgemiststof shavBHET 4T R EBpIE e 1e eIt @@l@éﬁﬁhﬁ}%mﬁéﬁél%@w&
orrgs%%%%% FUDIYRE  YEY. thes3H ], éé%@ﬂ%ﬁ%%@ﬁﬁgf@ \aanchBirdinge

assays. Further, preferred compounds of the invention have
ingleron St R TRRESOTORIROBTd pERRERTTAS 2PAYH 38 B85ORRiT:
Propeytigsicasiiyallastheoutility of e comae Badb-altiadtvantanccantie

demonstrated using various in vitro and in vivo gssays WeIL-kno n to
SSRGS R SRR AR A7 E TR AT
retRihdn dhe followingoaxamples «44odf2B0/OGRIREs is compared to the
ST AR e o BT & LB 8. RO RIS ey s
compounds that have superior binding or functional activity, if any. This aspect of the
invention includes, as separate aspects, both the generation of comparison data (using the
appropriate assays) and the analysis of the test data to identify test compounds of inierest.
Among other properties, compounds of the invention have been found 1o be potent
agonists of the 5-HT receptor and to exhibit selectivity for the 5-HT4 recepior subtype
over the 5-HTs receptor subtype in radicligand binding assays. Further, preferred
compounds of the invention have demonstrated pharmacokinetic properties in a rat model.
These properties, as well as the utility of the compounds of the invention, can be
demonstrated using various iz vitre and in vivo assays well-known to those skilled in the

art. Representative assays are described in further detail in the following examples.
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invention, and are not to be construed in anyway as limiting the scope of
the invention. In the examples below, the following abbreviations have the
following meanings unless 5 otherwise indicated. Abbreviations not

wdelinggsdaetow have their generally accepted meanings. Be¢Buszo0s/046295
tert-butoxycarbonyl (Boc)20 = di-tert-butyl dicarbonate DCM =
dichloromethane 10 DMF = N,N- dlmethylformamlde DMSO = dimethyl
sulfoxide EtOAc = ethyl acetaﬁw— m-chloroperbenzoic acid
MeChbsfonteioniti@ilbildR Exe}cﬁgﬁdﬁ eRdnipathytedierdyBilustrate the

i benzotrla ol-I- rrolidino honium hexafluorophosphate Rf =
R N %ac? ’ngtﬁlg)e%/om eelgmer J‘r’g’ hﬁj—l = HnGor %cg iC Acid tion.

In Tid ExanpteabybirefinafoResigyeris(rveitidindsee trdaiicamesirngs unless

0t pu K
ﬂ%%{ﬁa%%{ iEd d& E)g?%?WIt out0 ;%?t er pﬁ%?é?a&l%%g%%é%eactlons Were run
TGS, nitrogen atmosphere, unless noted otherwise. Progress of reaction

mixtyes was monitoggelhydhindayvgschromatography (TLC), analytical
high¢pssfasmance Ilqglgegm@tm@ggm (anal. HPLC), and mass
specometry, the detaiisigbdaigh-are given below and separately in
spegifigexamples of xeRctisnsyReastianignixtures were worked up as
descohesispesificalldina@rahwEagiden. Commonly the 30 reaction
mixt@Eeswerepurifieetiby sxtaaction and other purification methods such
as tesgpErature-, anchsdlitestetemenaeanicrystallization, and precipitation.

"~ In addii@N, reaction méxduiesewere routinely purified by preparative
HPLEITBBeneral prefrarétite ndByCttocol is described below.

" Cha®@erizatien of réianmafmbduﬁrgmsmuhﬁw carried out by mass
and 1H-NMR spectram HomNkaRbiweasbespheint, samples were 35
dissdived in d@teratmﬂeg@wefﬂ'@mDSOD CDCI3, or DMS0-d6), and
1H-NMR specfra WeTeOBLHHIREERAth a Varian Gemini 2000 instrument

(SOOWHZ) under stafféligroacetic acid
= tetrahydrofuran

Reagents {including secondary amines) and solvents were purchased from
commercial suppliers {Aldrich, Fluks, Sigma, eic.}, 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 liguid chromatography (anal. HPLC), and mass speciromefry, the details of
which are given below and separately in specific examples of reactions. Reaction
mixtures were worked up as described specifically in each reaction. Commonly the
reaction mixtures were purified by extraction and other purification methods such as
temperature-, and solvent-dependent crystallization, and precipitation. In addition,
reaction mixtures were routinely purified by preparative HPLC. A general preparative
HPLC protocol is described below. Characterization of reaction products was routinely
carried out by mass and 'H-NMR spectrometry. For NMR measurement, samples were
dissolved in deuterated solvent (CD30D, CDCls, or DMSG-dg), and 'H-NMR specira
were acquired with 2 Varian Gemini 2000 instrument (300 Mz} under standard

observation conditions. Mass spectrometric ideniification of compounnds was performed
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observation conditions, Mass spectrometric identification of compounds
was performed 45 WO 2006/069125 PCT/US2005/046295 by an
electrospray ionization method (ESMS) with a Perkin EImer instrument
PE SCIEX API 150 EX). General protocol for analytical I—% gz%g@ ,
w &H?f)’gf?ﬁﬁss were dissolved in 50% McCN/H20 (with 0.1% ZSJ at 0. i%s
5 mg/mL concentration, and analyzed using the following conditions:
byGaldenogeyaxnBatios R FANMM S withtcRedire FRnkrittumm)t FBWCIEX

A%?il% QF I-Ymin Gradient: 0.5-4.0 min (linear), 5% MeCN/H20 containing
; /f)) \ to 75% McCN/H20 containing 0.1% TFA 10 Detector

GM&!EE%&BE%&%;%%&M nm. General protocol for preparative
purtfication Crude compounds were dissolved in 50% acetic acid in
wateF BB OoramgHHe ¢ Sifeeitihiot MRS ARE il Snte drdsidg det ©

miPHEVREBRGRIURE b SolimBing ME Paskiiy edadBi¢hfa x 20 mm; i) = 5
m) Flow rate: 40 mL/min Mobile Phases; A = 90% MeCN/10% Hg%/O.l"/
TFA SRBE0, H20/2% r@a@ﬁﬁiﬂ)&&lﬁ%ﬁa‘%ﬁ?ﬁ%@ﬁé&%bﬁ Gigey

A15098% 84er 30 min (Iigu a’t? ' Detector ywavel 214 nm. ..
Prepg?ﬁﬂﬁﬂtbf secon am rgé & %\%{% a2 Wntam%ﬁeé TFA
eto

contamm%a&lg/r
ary amin fo

from thiomorpholine hy eé%ii?n ° KEBoc
thio 0?%%&%&?%85%0@%% ),a%xfza ionto sulfone 25 (n2CPBA,
CH2CI2, 0C), and deprotectinn of the N-Boc group to provide the free
anaiRtGERC P pieHEiCd PP Lpwirisdbet]” calcd for CaHINO2S, 136.04;
foundsrhie i bBebfeuddniivatiee oloipeiage viie.pseoRie o
N-Boc piperazine by reacting with respective sulfonyl chloride (iPr2NEt,
cappipgaion) By creddane SrerBensgdnEns s dellywing RIS TPH, CH2CI2).
-Methapesufonyl-piperagine: SHINMRYGRSI3; 3 peutralk 5 (ym) 3.1
(t, AHk Ry Q- 4H), 2.7 (s4@Khk AsiiMethylsulfonyl)methanesulfonyl-
pipergzipg: ShiMMR (CDZOBYYSROR 808:i6v8I, BE02 (M, 4H), 3.38
(m, 4H), 4.61 (s, 211). B =98% Hy0/2% MeCN/C.1% TFA
Gradient: 10% A/90% B to 50% A/50% B over 30 min (linear)
Detector wavelength: 214 nm. A

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
(CFsCOzH, CH,Cly). (mi/z): [M+E]" caicd for CiHgNO,S, 136.04; found, 135.9.

The N-sulfonyl derivatives of piperazine were prepared from N-Boc piperazine by
reacting with respective sulfonyi chloride (iPr,NEt, CH,Cly, 0°C}, and deprotecting the
N-Boc group (CFsCO-E, CH,CL). 1-Methanesulfonyl-piperazine: 'H-NMR (CDCls;
neutral): § (ppm) 3.1 (¢, 4H), 2.9 (1, 4H), 2.7 (5, 3H). 1-(Methylsulfonyljmethanesulfonyi-
piperazine: "H-NMR (CD,0D): & (ppm) 2.90 {5, 3H), 3.02 (1, 4H), 3.38 (m, 4H), 4.61 {s,
2H).

The racemic or single chiral isomer forms of 3-acetylaminopyrrolidine were
prepared by treating N -Boc-3-aminopymrolidine (racemate, 3R, or 3S) with acetyl
chioride (iPr;NEt, CH,Cl, 0°C), and deprotecting the N-Boc group (CF3CO,H, CH,CL}.
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The racemic or single chiral isomer forms of 3-acetylaminopyrrolidine
were prepared by treating NI-Boo-3-aminopyrrolidine (racemate, 3R, or
3S) with acetyl 35 chloride (iPr2NEt, CH2CI2, 0C), and deprotecting the
WNM@rgyp (CF3C02H, CH2C12). 46 WO 2006/069125PC’£‘!US2005/(}46295
PCT1US2005/046295 3-(Acetamido)pyrrolidine: 'H-NMR (DMSO-d6; TFA
salt): 6 (ppm) 4.2 (qum 111), 3.3- 3.1 (m, 3H), 2.9 (m, 1H), 2.0 (m, 1H),
3-(BierigopiroddiR) - ﬁ%@%@@nﬁm@mm ' 3
3. I%E@@@ﬂ"llg@t@ﬂ piNE Bee- @}grqngqugr ine (L-lactic acid, PyBOP, DMF,

and deprotection ofN-Boo 5 grou F3CO2H, CH2CI2)..(m/z):
[M+|3Ij a%‘f% CEPEPPIs ORGPl W&S PR R AR -
Bol BAnsaibpS-Mamy d.Aderb el By AN (@iE, &5}&@(3@%&:&5}\2&%

gr%&fﬁé%%#%%@fn‘ﬁ%gwéﬁdﬁ%i e g O 199

lﬂmq@mwmmwwm Repiphgsulioyliehldisie. or(ﬂlozﬁ) 3.3

5 %%ﬁcglm th |£05| Ii(q@:g(é &Pﬁgﬁtz cC:I]I--|22)C12, 0C), and

3-(NTAe mmmmmmmm@mmmmﬂed by
o e O  el,
cyﬁcﬁ@mmm&mmﬁgm@) ?ﬂmﬁiiﬁz@iﬁétﬁﬁﬁz@w&ﬁ‘d/@ﬂ@@mﬁ?ﬁ%@ﬁm

gr&ﬁ) ﬁl?&%@ y) CF3CO2FI, CH2C12. m/z: [M+H]} calcd for
CaH16N20:"157; 13 found 157.2. 'H-NMR (CD30OD; TF salt) 8 (ppm)

4.6 (%(Nn#s@tsi(%mfﬁylwd@?mmﬁ%waﬁmmwzdgfr@ﬂ Chzamircd

;&#ﬁﬂ&%&t{mﬁwmam&éﬁs&&yk@mm}@l@erﬁlaﬁﬂvm&r@@@ﬁed
from Spamlno -pi erldlne I-carbox I|c 20 acid tert: bu esteg after

19RPate oty b cCF & BBNBE2
(1 @@2@%9@53&@1@% IQPrﬂiEW@{QCQSQDCFmﬁaJtM@pm@ 9

T e o e A AN B AL &
M P g i S
(BB IR CRiRETjdine wemmﬂremm BY0Zmreanling (RS BNl GmraeBnic (s,
341:‘ g;%ﬂ %o piperidine-l-carboxylxic acid tent-butyl ester with the
S{}S tive a esulfonyl chloride (i-Pr2NBt, CH2C12) and deprotecting
the BHBobcgiiup{GHROORZHe Ge2@4Ryed from 3-amino-piperidine-1-carboxylic
S p L,
o D M A AR AROR A
BroNEL, CH,Ch,; 1) CFCOsH, CHRCle. "H-NMR {CD:0D; TFA salt): & {ppm) 3.9 (m,
1H), 3.3 (&d, 1H), 3.2 (m, 1H), 2.9 {dt, 1H), 2.75 (dt, 1K), 2.0-1.9 (m, 2ZH), 1.9 (s, 3H),
1.8-1.4 {m, 2H).

The N°-alkanesulfony! derivatives of 3~aminopiperidine were synthesized by
reacting the chiral or racemic forms of 3-amino-piperidine~1-carboxylxic acid feri-butyl
ester with the respective alkanesilfonyl chioride (i-PraNEt, CH,Cly) and deprotecting the
N-Bog group (CF.CO:H, CHClp). (3S)-3~(ethanesulfonylamide)piperidine: YHLNMR
(CDs0D): & (ppm) 1.29¢, 3H, J, = 7.4 Hz),1.50-1.80 (m, 2H), 1.50-2.10 (m, 2H), 2.89
(m, 2H), 3.05 (g, 2H, /; = 7.4 Hz), 3.27 {m, 2H), 3.40 (d of d(br}, 1H), 3.52 {m, 1H).
3S-Methylsulfonylmethanesulfonylamido-piperidine: 'H-NMR (CD3OD): & (ppm) 2.13-
2.30 (m, 2H), 2.40-2.57 (m, 2H}, 2.98 (m, 2H), 3.15 (s, 3H), 3.21 (m, 2H), 3.30 (br d,
1H}, 3.74 {m, 1H}.
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(m, 2H), 3.05 (q, 2H, J1= 7.4 Hz), 3.27 (m, 2H), 3.40 (d of d(br), 1H), 3.52
(m, 1H). 30 3S-Methylsulfonylmethanesulfonylamido-piperidine: 1H-NMR
(CD30D): S (ppm) 2.13- 2.30 (m, 2H), 2.40-2.57 (in, 2H), 2.98 (m, 211),

Wgé{? % g%!) 3.21 (m, 211), 3.30 (brd, 111), 3.74 (M, 1H)pdfi¥iduss0aez0s
81083125 PC 1US2005/046295 3-(Methylamino)-1-acetylpyrrolidine

was prepared from 3-(methylamino)-1 benzylpyrrolidine (TCI America)

after foustsiepainyBac)2ipMebihe iy drtpattdfroy 31008IPHOIRION; i)
LAccT |Pr2r§§11%n%g & L%%Fggs%yﬂqggggé (Rt M+, ealadhfor

10%- BHELEAGHR] m)&c@haﬂaﬁ@ﬁﬁﬁm%pw}&m@ﬁa%p@&aréﬁffkow%ﬂ

( a n r e after four steps: i) (Boc)20, McOli, rt;
Ca]gaf&e &1}4 ar%kfgg?b%%&é%ﬁn |||2 CH3S(0)2Cl, |Pr2|\|§r t, CH2CI2; iv)

CFsb@@qih}@%bzl (E@eRrasLis el PR PARISEI SO0 08,
3-(1QRY 1&(%8@13!%&%%9%@1' iRineatiefMeathane il i@y tinemidis, (1
prepared in a similar m (0)

SR k= oo b OSSR e ol o ohRe e

(m7ANOpNgeV s carep ar&tl AIOVENL7X08; ;fwmdnsflo@vmt@yimg:@hem

1 61, 2 4- eactin 3sulf lene. ' ine:in..
R RO VT T A A R B R AR

llaemmsr@sasrbiﬁmede (TFA salt): 'H-NMR (DMSO-d6): S (ppm) 9.4 (br s, 2H),

4.0- %1)8 (f ge@%iﬁgdgo% %hggghéﬂ%nﬁe%% iRt Rkr3 ;?re%a%e@f@e%ng

25(573
mﬁb@mﬁ@@WJ @@t@ﬁ% ﬂcﬂﬁoﬁﬁé&%@&rﬁuﬁérﬁ&@%ﬁ@%}g with &

B0 faUN Ni8@d-3-tetrahydrothioph
lre%\lM tﬁﬁgéﬁdgfﬁhﬂ%%%%%g(ran 4- amln}é I I dlofdet\?vas p %rg)pagd?gm

antisteaheibiouddy (FFTpyHER-E: )ERR: S (Bo%) 28 doH: i)

2 G261 2HN0E) B d
(qm%u%?lozs FG4 (;%I)?gﬁ)ﬁ%i%@ﬁzwé CDHgE)DZ '(rl[zliﬁsﬁaé f?%fﬁr)
2.3 3L HYinVeaHy ByRrE ety > RGP PBe &eeawﬁ? Lyt .

{Mﬁi@?"kﬂf@é(f&e@m%@g@@ﬂ@eﬂd o8 s ptepared from N3 (7bz protected

3- methylamlno plperldl AcCl, Pr2N C 2C t % 0%
Pd/CVERSHY gg(ég%fﬁ?éa(%ﬁ'm)m#% ‘Jf e%%:%

%ﬁr@l%mr@t&w&ﬁ%mnw MESEHS NBBFL2 i) @ Shp, mm {0 e FPBA,
Cé@zég? S5 (Retbylaming) ﬁl}iﬁﬁ?* NGNS FeRaied, FA8Yy 67; found,
164.9. 'H-NMR (CD30D; TRA salt): § (ppm) 3.4-3.1 (m, 5H), 2.7 (5, 3H), 24 (br 4, 2H),
2.1 (br m, 2H).

1-Acetyl-3-(methylamino)piperidine was prepared from N°-Chz protected 3-
methylamino-piperidine: i) AcCl, i-PraNEL, CH,Cly; i) Ho (1 atm), 10% P&/C, BtOH.

'YINMR. (CD:0D): 6 (ppm) 4.0 {m, 15), 3.6 (m, 1H), 3.4-3.2 (m, 2H), 3.0 (m, 1H), 2.6

(s, 3H, 2.1 (s, 35), 1.8-1.6 (m, 4H).

1-(Methanesulfonyl)-3-{methylamino)piperidine was prepared from N*-Chbz
protected 3-methylamino-piperidine: 1) CHaS(O)RCL, i-PraNEt, CHCly; 1) Ho (1 atmy),
10% PA/C, BtOH. (m/): [M+H]" caled for CrH 6N 08 193.10; found, 193.0, "H.NMR
(DMSO-dg; TRA salt): § (ppm) 3.4 (dd, 1H), 3.2 (m, 2H), 3.10 (s, 3H), 3.0-2.9 (m, 2H),
2.8 (s, 3H), 1.85-1.75 (m, 25, 1.6-1.4 (m, ZH).

Proline dimethylamide, and iminodiacetonitrile were purchased from Bachem, and

Aldrich, respectively.
48



10

15

20

25

30

protected 3-methylamino-piperldine: i) CH3S(0)2C1, i-Pr2INNEt, CH2CI2;
i) H2 (1 arm), 10% Pd/C, EtOH. (m/z): [M+H]+ calcd for C7TH16N202S
193.10; found, 193.0. 1H-NMR 30 (DMSO-d6; TFA salt): S (ppm) 3 4 (dd

111), 32ll§m 2H), 3.10 (s, 3H), 3.0-2.9 (m, 213), 2.8 (s, BH%T}UQ 905; 205
W?n%“ 6-1.4 (m, 211). Proline dimethylamide, and iminodIACEoNItr 4?
were purchased from Bachem, and Aldrich, respectively. 48 WO

2006100 125VRE+E USROORMAS QR aEhedetrsiyaiivesyOfiiparazine such
as I- methoxycarbo yl)piperazine laminogar | eraZ|
1-(digproiamine ﬁgyﬁ’%‘ﬂﬁ } é%%% ri/?élmﬁlroespare %yrze?g%

prﬁPﬁi%@' RN WMfNMWMMMMMp@fmﬂ&

im lamino ch orld tively. 5
Or%“fi‘f ARMINO- -mn?tﬁ%\su o’hy %%%? as obtained by reacting
methymmyteznmmmmihytamfynmﬁme enebtamed by reacting methylamine
IV DMty e iianesiianamide.ua
li 5 g] startin Wﬁw %‘(B@ e, n

synthesize rom partially oc protected ethane amlne after
mm@@@@m@mmeﬂwem et YRR RS |
ethEH %&%ﬂyﬁ&%@@% sIDYiabife8e (n@3edhMaiks follows: i) methylsulfonyl
et

1-bromo-2-methox ane |v 10 CF3CO2H. Isonl ecotamide
Ch]@ﬁﬁ@fiﬂﬁ'”ﬁ}éy ﬂ%%?ﬂ?‘d@“@\? e R

Cradstnigh. 2- Hydroxymethylmorphollne was available from Tyger Scientific
Product, Meth eridinylcarb mate red from ther f
N- B@S@B??ﬂ é&fﬁ'ﬁg pge?'fg atgr)w TR erFoﬁowecﬁ?
frciﬂﬁ%d@@iﬁ!t&@ﬁ@&@fyﬂﬁtﬂ%rﬁmﬂxgem w@mlﬂmlmweaﬂ@mt
and t| r|din ure n
gF et dg,% o USpepE MENALSA DN IeBeH o,

dun protected 4-piperidinol or
PTNWQ“WPWM@ W@W&a‘ce followed by the deprotection of

J\gl\ée I}%lno) I-(dimeth)iaminosulfonyl)pyrrolidine was obtained by
reactln 3-(N-methyl-N-Boc- amln%){pyrrohdlne with dimethylsulfamoyl

chlorepepidipapyimsiingariasnaz sidiNet i etRIb NS WARCE TSR T By
prliSlNG. NosBOC BraGEiRdSARINCRISHANMIRE, With3 Siolerest onyisidanylor

chloride in the presence of triethylamine, and followed by TFA treatment

Nfdtogé- W%%%F?ﬁ%%@‘@roup 25 Example 1: Synthesis of
1-isoprapiditinsaz aﬁg@mﬁ@@%ﬂﬁ)pmohdme was obtained by reacting
tﬁ%&%@ﬁ%&@ﬁo X SR Zrs oxymainyipyrrlidin1-yhpropyll-S-

2—(3—Py1’rohdmy1}1sothtazolidine- 1,1-dioxide was synthesized by treating N;-Boc

protected 3-aminopyrrolidine with 3-chloropropylsulfonyl chloride in the presence of
triethylamine, and followed by TFA. treatment for the deprotection of the Boc group.

Example 1: Synthesis of 1«isepropyi-lff-ﬁndazeie-ﬁfcarbnxyiic acid
{{1&,35%,51&)-8-[2—hydrexy—3—{(§}«2~methexymeﬁhylpyrmiidmuI-yi)pmpyﬂ-8-
azabicyclo{3.2.1}oct-3-yI} amide

a. Preparation of 8-benzvl-8-azabicyclo!3.2.1]octan-3-one

Concenirated hydrochloric acid (30 mL) was added to a heterogeneous sojution of
2,5-dimethoxy tetrehydrofuran (82.2 g, 0.622 mol) in water (170 mL) while stirmng. Ina
separate flask cooled o 0°C (ice bath), concenirated hydrochioric acid (92 ml} was added
slowly to a solution of benzyl amine (100 g, 0.933 mol) in water (350 mL}. The 2,5-
dimethoxytetrahydrofuran solution was stirred for approximately 20 min, diluted with
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azabicyclo[3.2.1]oct-3-yl}amide a. Preparation of
8-benzyl-S-azabicyclo[3.2.11octan-3-one Concentrated hydrochloric acid
(30 mL) was added to a heterogeneous solution of 30 2,5-dimethoxy
wistmbygbefuran (82.2 g, 0.622 mol) in water (170 mi,) whilestinggodnazes
separate flask cooled to OC (ice bath), concentrated hydrochloric acid (92

mL) was added slowly to a solution of benz I amij 3 mal).in
WaW’éé?Qﬁ@» d therdbs Bengivh ArinR PSR ??e's%lllg?%%ﬁw s% stf‘r%:'riglgl1 or
of ARRISMIMELEN. aﬁtmm@iamwﬁmémm m&&g‘,ﬂ_ﬁﬁw&t@r (400 mL) and

PCTms2005 95 h |
o R R LT oraanEn sl .
mmmmﬁbmmﬁém 450G:igz3.B8 Nalol. iTivarstidoociandsag pale

h '[h additi 44 |
ST s o oy S i“‘?ﬁ%’?%/f o
7. ﬂmgﬂﬁﬁtlhgim@wiamdph@f@yél%ﬁN@@Rﬁlﬁ?ﬁ%@éﬁﬁP@%v iEHEtPRe

wa%%‘&&@&' was ihenacidifiedda,; pki ?bfzéﬁ’mpﬁlmﬂg&@%l m@ﬁ?/aﬂw&f@mwmm
acid, heated to 85 C and stirred for 2 hours. The solutlon I%b dto

DY teIAp Erhlurb I e P B AT B RIS TV d with
@.@%ﬂ, %%%ﬂ&%&%ﬁ&@bﬁmr@wamwm wemwaﬁhedmmmte
ried (MgSO qzﬁ‘k‘%"ltered and concent %XLI O(:negn E%E ),

méﬁ%‘?ﬁ@ﬂ@*’tﬁ?@l PrveERHE modb% LY VIS

rown oil

IHCM/ orﬁavrmtymmr@m) 3 HAMR @551{313):@ (bpvad s, 25,

1 )

1 &mnzﬂﬂsﬁhmwzm Wwawmaaﬁ(mﬁﬁwmmdl@dﬁ&
C14H|7NO 216 14 found 216 0. b. Preparatlon of 3-0x0-8- a%ablcycgo(S 2
b.IR i@ Aicaaainct h ]| taels b O ‘_n...'af, uivi ester

8- be&é’%é&&?&f%\f@%?y 1@%@;@1&%@@%&&@@5 2, &t@m@ﬂa
mL) was added a solution of di-tent-'butyl dlcarbonate‘%ré %?gg 0ql
EtDARPhEORS pddesmpyinrag ceding gﬂgHrbﬁ{fﬁ% & ?ﬁa m

1E| : ﬁﬂ@@@gﬂ&gﬁeh&aﬂ%ﬂ@g&nagmaﬁomseombéﬁmm@gagmﬂ
pa adium_hydroxide wt,% P asi C 90% J
O\fater? %rbhﬁ%ﬂ?ﬁﬂ%v(?ﬁ?ﬁ fgﬁtﬁﬁ‘ﬁlg;zg Eredi a.'ﬁa trotfgxeine W pa

dx@ﬁ@@@ y egsehvas Hegasesl n(aimn@ Fgavieani m:anim}m amé@)xa@ﬁ
pressurized to 60 psi of H2 gas, I
I QEETA e T ERR ARG Gt gia asﬁge %%%H%QJ% YReesaeiay M

e H2 presSsure at 6 p5|
pﬂéﬁéﬁﬁbﬁi st m?és @en{ahete@mm@nlmw stitsiethfriggedays and

rom “&?—% § ol 5%9 %I%?&s(ﬂ@ﬁ@ ggp{!&lﬂ o Rk qlie()

Eoncentr erre pressure to yield the title
complete as monitored by silica thin layer chromatography. The solution was then

filtered through a pad of Celite® and concentrated under reduced pressure to yield the title
intermediate quantitatively as a viscous, yellow to orange oil. It was used in the nex! step
without further treatment. "H NMR (CDCls) 8(ppm) 4.5 (broad, 2H, CH-NBoc), 2.7
(broad, 25, CH,CO), 2.4-2.3 {dd, 2H, CH;CHy), 2.1 (broad m, 2K, CH,CO), 1.7-1.6 (dd,
2H, CH,CHy), 1.5 (s, 9H, (CH3)3COCON)).

c. Prenaratién of (18.3R.5R)-3-amino-8-azabicyelof3.2. 1 Joctane-8-carboxylic acid feri-
butyl ester

To a schution of the product of the previous step (75.4 g, 0.335 mol) in methanol
(1 L) was added ammonium formate (422.5 g, 6.7 mol), water {115 mL) and 65 g of
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25 intermediate quantitatively as a viscous, yellow to orange oil. It was
used in the next step without further treatment. 'H NMR (CDCi3) S(ppm)
4.5 (broad, 2H, CH-NBoc), 2.7 (broad, 2H, CH2CO), 2.4-2.3 (dd, 2H,

HeGHd#Ahs2.1 (broad in, 211, CH2CO), 1.7-1.6 (dd, 21-L gH26biak4805
(s, 9H, (CH3)3COCON)). c. Preparation of (1S 3R 5R)3

amino-8-azabieyclol3 2 lloctane-8-carboxylic acid tert- 30 butyl ester To a
pallsdiutiornakthvatpicdiondl §e gréuidusistep (e igrith IadembiFghssa type
D o Male 24 tifte- A mob4 walers
Eldﬁw&&w g&@é@&ﬂ@%{ﬁm&% .

nL) and 65 g of 50 WO 2006/069125 PCT/US2005/046295 )

housw dditIAN S P ESAPS RPN TIOTBL H328adis e FRAMh R Eme:
on&%sémh B{lagreﬁsl&%f&%ég{)aa lﬁgﬁﬁé@&ﬁ%%%ﬁ N2nd)ieBiTios (\:ﬂ@) was

mechanical stirrer, After 24 and 4 urs, additjonal portions .
addaﬁﬁ%ﬁl?aﬁ»?sre}ﬁﬁgfs*%&éaazezﬁ%%ﬁsﬁ*ﬁé@%&&g&e&?ﬁgt?f#&&ﬁ%@é‘?éﬁ%ﬁion
rinRgIRssieheenseiasil) ohitofiidadrs ared. BRbG: Caliteontb00g) wadke5

added and the resulting thi spension was.filtered.an :
e RS R L HrArp I BoEt o PO ISt U o ipnasic
solwtmnbine themdibveterirdtdd wraboricatiddd plossurdmetiiiatl rhé&vah ol at

pH %.ﬁ?%é) SV%V%%]W%? & gghgl%&%ﬂg(%y %QW?O hﬂfé%qﬁ%ﬁg WaniheBified to

oric acid to a final volume of -1.5to 2.0 L at pH 2

pH dAdwieshbY witilaRH eusrsasalsd vdth fobimppefmesGrediisTyeribas
coRBRlieO LA O1R -1 448 BG4 QAN itk axirasieenwiiBd by rotary

dichloromethane (3 x 700 mL). The combined organic layers were drigiij

evapoEtivRy ea bshs e deR R SRt B By SRe e B SRETAL: TRBIRO
BobighsyackmJIeaying B2:a:IR%) midhellie iatrrnkdiaieneontnedimbb to.

Boc-endo-3-aminotropane, .as a whi le yellow sqlid. The isomer. ..
e S RO T B S A 558 (S B P i
1@%@2 %/%ﬁzt(za&@(;t/%pmyat{gmyzm et @;ﬁ(&d&:j@lﬂm&lﬁaﬁﬁslﬂﬁppm)

.2-4.0 (broad d, .25 (t,IH,

CERGi 301 B O (B oK TRt (e 25
(MDA led do oS T2H2ANOO) 2 2R 1 Bnfay A7 22 Bl HEAIH PR G atic
[socrati [ A.B) to 20; (r' VeL 0in); ition time =
me%lgé r%%h% G;Q%Fe%‘)ﬁdgé%%i% E%i‘é%gr(l)nén Iﬁa?% 55);’1;&5%_%0@&%%%:; aci(Ij 20
«. Flowing the nrgsedure pf Haradaset al,, Chenical & Pharmaceutical

etin’ 1995, 43, -30, first, indazole- H-3-carngylic acid,w?r% Dt
conveaistipethe RRRAISSteTLAadR ol Fu Bl Hth ARG R ER /et
19%?23?@9&9%&%&%&%@@%&%@%& atedoauitstCracid. mitia): ester
M+H]+ 177.0; 'H-NI4R t D30D; .0 (H

(>$5% plrity) by refluxing thesa Ea)gl(d:, {1? ?x?eotﬁggngg contal%’msg g@&’gpﬁ gropg of concentrated
sulfuric acid. (m/z): [M+HI" 177.0; YH-INMR spectroscopy (CD:OD; 8 (ppm) 8.0 (1H,
d), 7.5 (1E, d), 7.4 (1K, 1), 7.2 (1H, t), 3.9 (3H, &)). This ester was treated with
isopropyliodide and potassium fert-butoxide in refluxing THF, which afforded

1-isopropyl-1H-indazole-3-carboxylic acid methyl ester. TLC (Re=0.45 in 3/1
hexane/EtOAC). "H-NMR (CD;0OD): & (ppm) 8.1-8.0 (1K, d), 7.6 (11, d), 74 (1K, 1), 7.2
(1K, ©), 5.0 (1X, guin), 3.5 (s, 3H), 1.5 (6E, d). The N'-isopropyl methyl ester was
hydrolyzed in 1M NaQH/THF at ambient temperature to provide the title intermediate.
(m/z): [M+Na]" 226.6. 'H-NMR (CD-0D): 8 {(ppm) 8.1-8.0 (1H, d), 7.6 (1€, &), 7.4 (1H,
t), 7.2 (15, ), 5.0 (1H, quin), 1.5 (6H, d).
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d), 7.5 (1H, d), 7.4 (1H, t), 7.2 (1H, t), 3.9 (3H, S)). This ester was treated
with 25 isopropyliodide and potassium tert-butoxide in refluxing THE,
which afforded 1-isopropyl-IH-indazole-3-carboxylic acid methyl ester.
WOLG(RR B.45 in 3/1 hexane/EtOAc). 1H-NMR (CD30D): B )8/ a5
(1H, d), 7.6 (1H, d), 7.4 (IH, t), 7.2 (1H, t), 5.0 (IH, quin), 3.9 (s, 3H), 1.5
e, Evépal 3 '.%r%péﬁ'-{&?éx%v? Lr“éasnf‘eY?m%)é' lﬁydd%” JQOHITHF
42807 Lﬁigiiyﬁ_ 8-Car] j\%\%a&l Jerytb t'ﬁ[g e m 7).

VNG H-NMR(C 8 (ppm) 8.1-8.0 ( 1%63) 7.6 (IH, d),
(1H, 4)Wwwfs'@‘emmhiﬁmds%éﬁwquvveaz fow0as2 inol)

in {RGRQBHIRE IR 1 SxtBraPRALRR LS fof § R prior to the addition of thiony!
5R)_3-11-isopr %/I IH-indazole-3- carbo]d[}/l)gmlno-

chiprii QR R Ol émedl s ABTHBIAARE L Hor e 5oF 168y ReDERERTISHBY @
hohb‘g‘éﬁé&&yéd}!dnm aﬁgtergoﬁaﬂa@aw @ﬁ&lﬁréﬁ&ﬁﬁe@aﬁﬂ Md }ur? iﬁﬂ mnl e
was re and heate i the,addition of thionyl 5
aﬁém ’f'i"ifk5 zﬁ i ﬁpﬁ?erﬁ%ar? gaﬁgé@ti%}gég%%% T8 15 min, the ’
azmmwe{meaamm &mm‘m@gmmmnsiwm’amm vdiicpopatidiesditettiecs (PReth g
B R R R0 AR %%Wd'@ﬂ&ﬁﬁ&@?s&%ﬂﬁﬂon

3 amino- aza |cycrb octane-8-carboxylic acid
hymm;mm@%tg)r dspelyafoid 250 m&tep\%at@z'ﬂta@m@mmw arsdehiadn
mé%%ﬁo ik QhialienaAndJelipuedin (Al S0diumsIQ Mydiexisen

(66.3 g) dissolved in 250 mL of water. This b| hasic mixture was cooled |n

te@m@ﬁ@@lbamd TS OHHIOA Wé%mpééﬁécaﬂ? 6 Brapare SHERA KhRREousty
inGRAIRAA8: 100, [eRerRiuTS; RRd.adteroNek R mu@ tedbeddp h@slﬁparaiory

solution, which was stirred V|gorously in an ice bath. After s rr for 1.5

Rt G PERTRN AT TG TOPA SO ARy (ATRie P SR
m@ﬂm#s, t%y;eﬁo((vmg g&ea&ﬂdeﬁt@mwlw@mmml trésedmﬂezaﬁéuemrpmdre
15 with EtOAc (2 X 5 ene layer wa r
and RS RIERRL IR 318 %Sé’) B %mg‘ée gstdue W Was so1ve|§‘t 5the c?racgiﬁflcon
wexmﬂmﬂam)mm@somﬂgmmm@aémm» W&Bﬁ@@@@@)h@}n

R SR° 43R0 Behapdiben s saulion. ($00.mk) AlEr e

ganlc ufion wa evaporated to dryness under

uméehméubpi@swm@ yisiding 1@%@%@%@@%@@@@% TR WSO—%)

R T e s e e )
3H)79.18 (Ml)iﬂ}@%(tlﬁﬁg I@ (6, L), T(PUI8): i[mw%é@ea%s 18 ié

(n%%c%%g?ga%%céﬁr%%@%% 418 heRetentiondimeanal b@k&a&%@

0 over 6 min) = 4.85 min..
2-95% MeCN/HLO over 6 min) = 4.85 min.

£ Preparation of 1-isopropvl-1H-indazole-3-carboxvlic acid {(15.3R.5R)-8-aza-
bicvelol3.2 1loct-3-vllamide

(15,3R,5R)-3-[ 1-Iscpropyl-1 H-indazole-3-carbonyljaminol-8-azabicyclo-

r3.2.1}joctane-8-carboxylic acid fert-butyl ester, the product of step (e}, was solubilized in
dichloromethane (200 mL),' cooled in an ice bath, and then mixed with 200 mL of
trifluoroacetic acid. The reaction mixture was stirred for 1 b af ambient temperature. It
was then added dropwise to ethy! ether (2 L) in a flask while being stirred, which afforded
102.7 g of the title intermediate as its mono(trifiucroacetic acid) salt (87% yield over two
steps). 'H-NMR. (DMSO@Q: 8 (ppmy) 1.54 (4, 65, 2.05 (m, 2H), 2.24 (m, 6H), 4.03 (s,
2H), 4.12 (g, 1H), 5.09 (sept, 1H), 7.28 (, 1H), 7.45 (t, 1H), 7.81 (4, 1H), 8.00 (4, 1H),
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Preparation oft-isopropyl-IH-indazole-3-carboxvlic acid ((1S.3R.5R)-8-aza-

25 bicyclo[3.2.1]oct-3-vI}amide (IS,3R,5R)-3-[

I-Isopropyl-IH-indazole-3-carbonyl)amino]-8-azabicyclo-

E’ .2.1]octane-8-carboxylic acid tert-butyl ester, the product of step (e), was
WOIMMBINEEEIn dichloromethane (200 mL), cooled in an ice Pati/ ARt/ Mes

mixed with 200 mL of trifluoroacetic acid. The reaction mixture was stirred

g, 1&0@ 'xtﬂgt @fﬁptﬁ@ti }Ufﬁ%ﬂ@éﬂ@haﬂf%@ﬁﬂmw%&&!m 1.

r(2’L)in afaskw ile’being Stirred, whi rded 102.7 g of the title
Reﬁ?ﬂ@ﬂﬁ%ﬁlﬁié“ﬁé @%@o?@rrﬂ %?9%{4@ 88?6)5%?(873/9@?8?8 over two

” 11(@&2 M&t}mﬁﬁe%bﬂpmhiﬁ {mqai)cﬁémsmammm:zef
-ﬁsgx%ggﬁé -haBsientionlime analHE5E s 2,95% MeCNAHE quac min)

min. g. Synthesis of 1-isopropyl-IH-indazole-3-carboxylic acid if 1S
y}}g@é@@g@ﬂwﬁ@@p@c ﬁzd salt {64 mg, 0.15 mmol) and diisopropylethylamine

. oamh@@ﬂﬁéﬁww&%%ﬂw@wﬂk&meﬁ%%ﬁ&@%@mﬁﬁmIde
5 (S)-2-Methoxymet é/lpyrrolldlne (0.15 mmol) was added to aegfstlr{gg

0.135TaRoM BFs £48 K iR lBe SeRgreB e EReated 10 65
m&ﬂéﬁ&@ﬂh&amﬂn@ﬁ&aﬁ&@&}m&ay&ﬁmd @vmmmttdﬂawmaﬁam:: BCldnL)

alt (64 0.15 mm d I { nrine 078
an eﬁﬁiﬁﬁ%ﬁ‘ﬁ%ﬁ%% mgoprﬁl‘%é()%ano (;'(n%“ Baféﬂ m %ﬁrﬁol)
commm&bsem)ensﬁy}aﬁdm&@fw theigHeho i rdimebiéd o Bé@lfmnﬁsm
(an # 6;2 % Js‘% mixture was concentrated in vacuo, diluted with acetic
aci fan) and purified by preparative HPLC, affording the

bistrifluoroaceticacid salt of the title compound. (m!z): [M+H]+ calcd for
CZ?E%M@%% .484.33; found 484.3. Retention time (anal. HPLC) = 2.04
min. 15 Examples 2-4 Using processes similar to those described in

‘ExardpiRs presesepstsmndas o soieeihgiieExample 1, except in step (g)
refdiRNide Rt gmﬁ)W@@Mﬁﬂﬁéﬁ%ﬁ?&o‘ﬂ&ﬁé%ﬁﬁ@é@@ﬁf&&%&@ﬂ%@&nﬁhﬁe
S

compounds of Examples 2-4 were prepared. 20 Example 2: Synthesis of
cOREBpY By ERATRiR 2oV EE BB ic acid ((1S,3R,5R)-8-{2-
hydroxy -3-[4-(tetrahydrofuran-2- carbonyl)plperazm -1-yl]propyl}-8-aza-

blcy (3. 2:,#?61 t-3-yl mlde M+ for 30H4 !

RS, 10 B S A SR L TS 8-(2
hydroxy-3- [4-(tctrahyc§mﬁlran—Z—caIbcnyi)mperazm -1-ylipropyl}-8-aza-
bicyelo[3.2.1}oct-3-yhamide; (m/z): [M+H]" caled for CagFlueNeOy,
553.35; found 553.7. Retention time (amal. HPLC) = 2.02 min.

Example 3:  Synthesis of I-isopropyl-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-[2-
hydroxy~3-(4umethanesulfonyipiperaziﬁ—1-yl)propyi}n&azabicyclo-
[3.2.1]oct-3-y1}amide; (m/z): {M+H}'i" caled for CosHlagNgOD4S, 533.28;
found 533.3. Retention time {(anal. HPLC) = 2.03 min.

Example 4.  Synthesis of 1-isopropyl-1H-indazole-3-carboxylic acid ((15.3R,5R)-8-{3-
[(2-cyano-ethyl)methylamino}-2-hydroxypropyl} -8-azabicyclo]3.2.1]ost-3-
yhamide; (m/z): [M+H]" caled for CosHaeNeOs, 453.30; found 453.2.
Retention time (anal. HPLC) = 2.00 min.
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25 Example 3: Synthesis of 1-isopropyl-IH-indazole-3-carboxylic acid
{(1S,3R,5R)-8-[2-
hydroxy-3-(4-methanesulfonylpiperazin-I-yl)propyl]-8-azabicyclo-
3 -3-yl}amide; (m/z): [M+H]+ calcd for C26H40N60

W{)o%@%%f@ §3 Retention time (anal. HPLC) = 2.03 min. 30 Eégrff?gf% &%46295
Synthesis of 1-isopropyl-IH-indazole-3-carboxylic acid ((1S,3R,5R)-8-{3-
[(2-cyan- ethyl)methylamino] -2-hydroxypropyl}-8-azabicyclo[3.2.1]oct-3-

Y)agpide, ) é% e ﬁfﬁ A 9%%@%4@%4;&%&@%3% acid

RetTe( ToJas

IR0 4 Alternate Synthe5|s
1- |sopropyl H- mdazole- -car oxyllc acid

. &%%Bm%&%{ﬁﬂé%s ) HAS

ielsbc: Boglss .moﬁa&@c&w&rw@mf
-Hy roxy 3 -{ 1- |sopropyl IH-indazole-3-yl)carbonyliamino)- ss

iro[azetidine-i 8'-(1S 3R 5R)-8-azabicyclo[3.2.1loctane Epibromohydrin

(0. o&msmmm)mmdaémmﬁ) stasedddlgtientofed eolution of

1-is0 JHn box}/&' '.? ,5R)-8-aza-bicyelo[3.2.1]oct-3-
1"5&% 8?-[? aazi(}jzgi f)%i% S oct- - faamlt}je trlﬂuérgacétlc a}ad salt, as

yimmmmet@)a@f@wmpmpa(@w wep O0ut FrranlaAd E9ER (0.082
0.4 mﬁﬂﬁﬁxwf@ 3RO LA 6l ALIAPI SRIIRETAE) T RBFOREHRRture,

mixture’was stirred for 12 h’and then further epibromohydrin (2 x 0.06 mL

THG, FOFRNOHIVRES BB SHTHer banbines Rrthy rRaB ki fé Hags mL.

0. FOREEAY RO NasupAemdiona e idacalviishwasaticecbwiatdtin
further |z‘fgiﬂi)r|1‘|cat|on Alternatively,

vaguR RSO STEdR BB RIRERRSS BTSN TRERSB RYTHARTHSS:
irolazetidin zabi
S T SR S e s 5

foMony mL, T9.23 mr}nol)
spwqmdaﬂ-m%{sﬁrmfsm@hwm@[écﬂotbpyﬁn@mﬂabzmwgémé&vl|c

nft R T ﬁ%ﬁi %@5&-%&%@%@%&&&@%% acid

prepare in ste xample 1, (3.00 g, 9.62 mmol) in ethanol

sof58omb) hiseonpyeifpérdiepte- in@h@@&mﬁui&mé%@ &tifed for 96 h
b@} Renfupber apibrameRydun (1820, Log pmallvas, Aide tAdiele

her 4 h, thé reaction mixture was concentrated in vacuo to afford a

L 6ARbo 62 1)) WITERRLS 088 OB ARSI AR RR T

stAlEAS05 52 2ONAGHR 2538 Se Ry domind. BESHLMPel Hrhty) 44 384G )i frer
1.47 (d, 6H), 2.19-2.40 (in, 8H), 3.85-4.05

a further 4 h, the reaction mixiture was conoenirated in vacuo to afford a crude 0il (4.29 g)

which was used without further purification. (m/z): [MI+H]" caled for CpiFHaoNaOs,

369.23; found 368.9. [M]"1H NMR (DMSO): 1.47 (d, 6H), 2.19-2.40 (m, 8H), 3.85-4.05

(m, 3H), 4.21-4.43 (m, 3H), 4.57-4.73 (m, 2H), 5.10 (sept, 1H), 6.22 (d, 1H), 7.31 (m,

1H), 7.43 (m, 1ED), 7.82 (d, 1H), 8.03 (m, 1), 8.16 (d, 1E).

b. Synthesis of i-is.onronvlu1H—indazoic—3-carboxv1ic acid {(18.3R 5R)-8-13-[(Z-cvano-
ethylimethviamino}-2-hydroxypropyl}-8-azabicyclo[3.2.1 loct-3-vijamide

3-Methylaminopropanenitrile (0,066 mL, 0.71 mmol) was added to 3-hydroxy-3'-
{[1~isopropyi—1Haindazole~3my1)carbonyijanﬁna}—spim[azetidine~1,8'-(1S,3R,5R}-8—
azabicyclo[3.2.1]octane, the product of the previous step, {0.47 mmol) and
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(in, 311), 4.21-4.43 (in, 3H), 4.57-4.73 (m, 2H), 5.10 (sept, 1H), 6.22 (d,
IM, 7.31 (m, 111), 7.43 (in, 1H), 7.82 (d, 111), 8.03 (m, 1H), 8.16 (d, 1H).
b. Synthesis of 1-isopropyl-1H-indazole-3-carboxylic acid ((1S,3R
wbR)esHE16R-cyano- 30 PCT/US2005/046295
ethyl)methylaminol-2-hydroxypropvl}-8-azabicyclo[3 2.lloct-3-yl)amide
__3-Methylaminopro&)anenitriIe 0.066 mL, 0.71 mmaol) wasT%dded to .
dugzmaymygﬁ{fm (0.245 mi, 1.41 mmol) in methanol {4 tL,). The reaction mixture

wakig@iaé@%ylzH%ﬁmggamg:t%tme@rﬁ@nﬁllarmﬁ?ﬁgm@m&dimtepwgﬂﬁiaﬂaaﬁes
o (R TR DR D8 it RIB b H S AT SR S e,

cokBeRé e by, b rMihobiinvithettminakid/ witd: TheTedotion mixire bwas

shaken J ati lack. at,6 B . .
e e T e e S
[Maftel edch foreCeBetbPmkdarowasndotidd; dveelinrdise i ciBltqédo

.with acetic acid/water 1:1 (3 mL) and purified by 5 preparative HPLC, to

afford the bistrifluoroaceticacid salt of the title compound. (m/z): [M+H]+

calcd for C25H36N6C2, 453.30; found 453.2. Retention time (anal. | PLC)
= 2.0Q M. Exatppia isvinthesisliiseniaguikindaseigif aarboxylie
acid X%, 38 5R)-8-[3-{4-dimethylearbamoylpiperazin-1-yl)-2-hydroxypropyll-8-

{(1S a3RRRars{3:(4odimseghwigaabamoyipiperazin-1-yl)-2-hydroxypropylj-8-

azabieyclo[3.2.1]oct-3-yl}amide Piperazine-4-dimethylurea (23 mg, 0.15

mmaql) was. dissqlved in a solution e 3-hydroxy:-3'- . .
o P D ) AR et Wi disioled n o spigion of e
34353 BR) 1 Ssapadyivlt B3 @t tavidsarompietias ispExanpidnt 5&p (a),
,,0.10.m dii [ t ' ! , ) in
ﬂé’%&%?ﬁ%@ﬁ?ﬁ';ﬁéa 0tclzlcé)gn!%r% %%ige&éég %]ha e %r]? hgk?gétg]iﬁlgébloc < at 80
0.10 fomdB mdfhisarrapisthmixaine (WHS sddncehiraredliny sbaacdiude Witk

50% acetic acid in water (1.5 mL) and,puyrifie repatative BPLC. .
re?ﬁ-@%%ﬁ’éﬁ?@ﬁfﬁé&ﬁ@%%%8%?%%°§#a@e§c§%ié%;ga‘lt Ot TR e
wRReHsdb 6 me)asidwiiteiSoitv(aatk ikid i wazkd fonCPaE4igN edby

526.35; 4. Retention {i Zek M 6:
PR AT e g (el ramae
coimplazuldS8-wajbenyhimmnbi-8tarabiftiol[3aicl for CasHasNsOs, 526.35; found
57RCk- g&&g@gf&@i%@?gﬂ%rwm acid methyl ester

yrrolidine-3-NH-methylcarbamate (mono TFA salt; 39 mg, 0.15 mmol)
was dissolved in a solution of the
3-hy gt d-1-iSpninRy-#r ineaglavly-3-((15,3R,5R)-3-[(1-isopropyl-LH-
indazole-3-carbonyl}-amino}-8-azabicyclo]3.2.1joct-8-yl}propylpyrrolidin-3-
yilearbamic acid methyl ester -

A

Pyrrolidine-3-NH-methylcarbamate (mono TFA salt; 39 mg, .15 mmol) was
dissolved in a solution of the 3-hydroxy-3'-{[1-isopropyl-1H-indazole-3-
yhjcarbonyl]amino} spirofazetidine-1,8'-(15,3R,5R)-8-azabicyclo[3.2.1Joctane, prepared in
Example 4, step (a), (32mg, 0.075mmol) and diisopropylethylamine (0.065 mL,

.37 mmol} m DMEF (2 ml). The reaction mixture was shaken on a heating block at 80°C
for 16 b. The reaction mixture was concentrated in vacuo, diluted with 50% acetic acid in

water (1.5mL) and purified by preparative HPLC (5-75% gradient) to afford the
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yl)carbonyllamino}spiro[azetidine-1,8'-(1S,3R,5R)-8-azabicyclo[3.2.I)octan
e, prepared in 30 Example 4, step (a), (32mg, 0.075mmo1l) and
diisopropylethylamine (0.065 mL, 0.37 mmol) in DMF (2 mL). The reaction
mixture was shaken on a heating block at 80 C for 16 h. The reactio
WONRAGHSUES concentrated in vacua, diluted with 50% aceti€ % /%? ROWatar
(1.5mL) and purified by preparative HPLC (5-75% gradient) to afford the

bxsé%ﬂ‘é\é@&@9@&@9@2&%ﬁé@@%@%&ﬁaz%ntgmfmmuamﬂdaws)amﬂﬁjé

e T R B N Bt

min. Example 7: Synthesis of |- |sopropyl IH mdazole 3-earboxylle acid 5
{('5 '8/'[ etha%‘fsu'fon H%%M%@em, Sliaiopyll-8-
aza :? BRI Rl s bbr.
1-is on\? IN0)s

5R)- %zaza IC clo

\é irofazetidine-I

) 1 ottane 10 Epibromohydrin (2.81 mL, 32 86 mmol)
was added to a stirred solutlon of I- |sorop I IH-indazole-3- carboxyllc

a. dtrRpdyd " RIEEmD DHZE 4 HH,L VI8 FaY 2 thet 138 ‘ Ziisrada XA

______ ! Satt;prepared in
.‘;‘..-'} ahipine| agehil A_; - -ma ’ LA B SREAGIC YL f“3 SHTOR Iethylamlne (2.86
mL, 16.43 mmol) at room temperature. The reaction mixture 15 was

stirreghiglodR Hyande@canirates invanueiatiart a sindé ilid 39,

RN PO e S LS ) WAS SIS oA
yishRrometned i Buskpholod OQ7ROtpsEhtenebeadxide (472
D ek R e 8d [ola e R ladide . LRt e

ction mixture a tO warm 1o room temperature o
wﬁfbarraﬂ)fnnﬁiz BanbemwmamMn(mmﬁf@rﬂ@d:de of drid’ £fasHer 63%

t of %? %ﬁ%ﬂ%&&%& QOIS {5 i AR M shfs mﬁ‘@el)@%mﬁm&

L, 2.32 mmol) Was added. After 1 h, analytical HPLC
Olir(d;éa)edaaplmdgé% EchipspaisTRBTetE Sttt Foslerisn f %Y rRgjBRsium fert-

mREQEHGL Phe raastion MRS SHeRhedtby the-addibaiofonatemn20

mL) and dllu%ed with dichloromethane (50 mL). The layers were

2§am@@éﬁ@tm@aa@§msyéww%%mﬁgfwé%ﬁ’&%5 Adter 30 min
indichloramethara b sslaiand thietoformi@minidfparganic #aybusoxide

were combined, dried (MgSO4), filtered and co rated in vacu
(Za¥idra %‘%r%rd%%&?ﬂ‘\ﬁﬁm 3&%3@&%&#&@%%%?%?%%%% % Afer
1 85%piity By tiRhG)ated Syptbe oGt Heapiopyf-lh-faitiag l@%@eua}bmwd or

prodlgcyl h?’el?eg%cm ;.‘LJ)Z{'UIG was quenched by the addition of water (20 mL) and diluted

with dichloromethane (50 mL). The layers were separated and the aqueous layer was
further extracted with dichioromethane (50 mL) and chloroform (25 mL). The organic
layers were combined, dried (MgS0y), filtered and concentrated in vacuo to afford a crude
product which was used without futher purification (1 g, 85% purity by HPLC).

b. Svathesis of 1-isopropvi- 1 H-indazole-3-carboxviic acid {( 15.3R 5R-8-13-{4- .
methanesulfonvipiperazin-1-v)-2-methoxypropyl]-8-azabicyclo[3.2. Tloct-3-yl} amide

N-Methylsulfonylpiperazine (70 mg, 0.252 mmol) was added to a solution of the
crude product of the previous step (64 mg) and diisopropylethylamine (0.131 mL,
0.755 mmol) in ethanol (1.5 mL). The reaction mixture was shaken in a heating block at

80°C for 16 h. The reaction mixture was concenirated in vacuo, diluted with acetic
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30 metltanesulfonvipiverazin | v1)-2-methoxyoropyll-8-azabicyclor3
pact-3-yl)Jamide N-Methylsulfonylpiperazine (70 mg, 0.252 rnmol) was
added to a solution of the crude product of the previous step (64 mg) and
WaitstptePyfethylamine (0.131 mL, 0.755 mmol) in ethanol (B /RiZpoTpas295
reaction mixture was shaken in a heating block at 35 80'C for 16 h. The
7. t :
am&z%%%%eg 2005/(? %E%m ggﬁ%&% %(E?I%L?&a%r?g %Sﬁ\?{}ée%%afﬁ
saiméﬁwaﬂvémgwﬁo ;ﬁmdd)ﬁtﬁéibﬁr&rmd@@dat@aeﬁ@ﬁ@aﬁt ofithéltiffamd 547.2.
compound. (m/z): [M+H]+ calcd for C27H42N604S,. 547.31; found 547.2.
Example 8: Synthe5|s of 1- |sopropyl -IH-indazole-3-carboxylic aC|d 5

((1SE3RI neensthbHdespniasserRomieq %8—
azat;fég?a@[éfé )3@ %%F@ﬁ&ﬁéﬁaﬁi&}nﬂwmram- -y progs
1- ckﬁ@?&‘%‘?ﬁ {W%anesulfonylplperazurl -yl)pronane

(R)- Eplchlorohydrln (3. 10 mL, 39.5 mmol) was added to a stirred solution
a. M@mmsmmmmaﬁwm@m&smmm@ﬂm

o RNSANE (it 208 SR N0, PR Mk blogm

tem reaction mixtare was s irre h and
pxpamnmtsmlﬁémmmdfﬂ‘dmk@zﬂ rm’:\_ﬁ@sna'ddédl@ .@&Mﬁ%ﬂm@g@é Zétired
3st§ f}"tleg'sk?r%?éz o e, ﬁg&%&f{ 3 e wasconcentratadipvacug:and

S suspende anol (150 mL) and stirred for 2 days.

fem@w@mm@dm;ﬂﬁﬂmmmﬁémﬁ%@e%ww and

stiAHPEg:the Jle:cRIPauRT {2.6918h RS ARite soliskuhich wasdsegyvthout
further purification. (m(z): [M+H]} calcd for CSH17CIN203S, 257.07;

whigerrig sreosummirkiTsie G670 o grs SiEvd i 2a5vs dbe alides

coleai2eodi(Mudhling BRsd JTthls13. 894461 bldiord B (ath cbldpoh8%5(68l o)
111), 3.84 (m, 111), 52@&@ 1H) 20 b. Pre aration, of

2s a AR5 SORLADITRSTHY e imya%ﬁ%é%f
CotL 9,28, Lo fuas mdimmm@mas@&wre@mmnm (@f, 15, 2.45

(Shrbbck e (o o (B . D52 Hohan H HEAUIRs (o (). 3.64

({180 BFM LT he reaction 25 mixture was stirred for 35 min,
concentrated in vacuo to approximately 50 mL volume, diluted with
chloroform (200 mL) and Washed Wlth 1M NaOH (2 X 70 mL) and brine

: ] Dl e findpeptrandeoncentrated

| I @ gx\ﬁlﬁﬁexa&l Y%a}%ﬁﬁﬁ l@a@ﬁﬁﬁ@d"‘(@% myéﬁqQE%uuon

from
of 1- chlaro-(R}-z -hydroxy-3- (4—meﬂ1mesulfonylp1peram-i-yl)pmpane the product of

the previous step (5.69 g, 22.2 mmo}) in THF/water (150mL/35ml). The reaction

mixiure was stirred for 35 min, concentrated in vacuo to approximately 50 mL volume,
diluted with chloroform (200 mL), and washed with 1M NaOH (2 x 70 mL) and buine

(70 mL). The organic layer was dried (MgSO,), filtered and concentrated in vacuo to
yield a white crystalline solid which was then recrystallised from hot BtOAc/hexane 1:1
(800 mL) to vield the title intermediate (2.62 g) as a white crystalline solid. (The filirate
could be further recrystallised to obtain additional product material.) ESMS
(CeE1N,058): caled. 221.10; found 221.3 (m/z): [M+H]"; "H NMR (DMSO-de): & (ppm)
2.22 (dd, 1H), 2.45-2.60 {m, 5H), 2.69-2.75 (m, 2H), 2.87 (s, 3H), 3.02 {m, 1H), 3.11 {m,
41,
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(800 niL) to yield the title intermediate (2.62 g) as a white crystalline solid.
(The filtrate 30 could be further recrystallised to obtain additional product
material.) ESMS (C$H,6N203S): caled. 221.10; found 221.3 (mlz):
w%(b&%osﬁéj(sNMR (DMSO-d6): 8 (ppm) 2.22 (dd,1H), 2.45- %@9&@0&;&3&295
211), 2.87 (s, 311), 3.02 (m, 111), 3.11 (m, 4H).57 W
2006/069125 PCT/U82005/046295 C. SvntheS|s of

e A solution of 1 [(2R) oxwanylmethyl] -4- methanesuIfonylplperazme the

pro%g 22 UE RS HR %ﬁ%%}%%@&@ﬁxé&!ﬁ@ﬁ;&@a%ﬁ@ , (2 fRanot

was a to 1- |sopropyl IH-indazole-3-carboxyli¢ acid
Of{bwlﬁﬂcsszgtﬁla@ﬁw&fﬁé mmndRdaREInidd PRI S EHTOH S
1 HBRaTIEe Stifseiat %Ci(fm 38 iRT heuseasipioniziuTewnsisaaldd (830 mg,
a

concentrated in vacua, diluted with 50% \;&lghamd n wate contalnlntig6 d,
2 SR AL B BRCPERA B By L AP TEED SO R
coBisHifleroacetin aaidisakyih hel Sctifie othipownst (6RGinigY 48% TiHitE 2

lid, led far C26H
o A B SRR T
titN M HCIRAQEDS faéppen)vihEs 4@@%{)@@)411»@&{5 iyl 55 S BB §33.29;

AR S e
NIR)(5;ER8nlep®) Syidthib B2 H IsoproPyd I rdez ot exsliétakid
3i@%§ A '[@fﬁz@y xy-f (4-eshanssulienyipinerazinv dprony k82

azablc t:3-y1} amide 20 a. Prepratian of 1 chlaro (S)2
(thalrok§ 3 A e thihes U FBn§ipip€sdiX -1-vI propane (S)-Epichlorohydrin
(48.0 mL, 0.612 mol) was added to a stirred solution of piperazine

sulfonamide (87.3 g, 0.532 mol) in ethanol (1 33 L) at room t erature.
The Fé&&@ﬁ%lﬁ%%&&@ﬁﬂé@ﬁ?ﬁ%@' ARUHARBEHH rﬁ%ltat

bR R T e s
the tlﬂéﬂmﬁjﬁ&%@ PE6T- 7B 4TS as a white solid which was used

without further purification. (m/z): [M+1:1]+ calcd for CSHI?CINZOSS
0.2 SFeEhrafion R 28 oto-tENMREDOM Iy ki o ' eyl OIS

s e é%@)ﬁgnég%gaﬁ 300 AL A550 1D

piperazine sulfonamide {87.3 g, 0.532 mol) in ethanoi (1.33 L) at room temperature. The

reaction mixture was stirred for 18 h and the white solid precipitate which formed was
collected by filiration and washed with ethanol to afford the title intermediate (107.76 g}
as a white solid which was used without further purification. (m/z): M+ caled for
CeH7CINGO,S, 257.07; found 257.2. 'H NMR (DMSO-dg): 8 (ppm) 2.37 {dd, 1), 2.45
(dd, 15}, 2.50-2.58 (m, 45), 2.86 (s, 3H), 3.09 (m, 4H), 3.55 (dd, 1H), 3.65 (dd, 1H), 3.84
(m, 1H), 5.09 (¢, 1H).

b, Prepration of 1-[(28)-oxiranvimethvil-4-methanesulfonyipiperazine

Sodium hydroxide (22.15 g, 0.534 mol) was added to a vigorously stirred solution
of the product of the previous step (118.13 g, 0.461 mol) in THF fwater (1200 mL/
300 mL) at 0 ‘C. The reaction mixture was stirred for 90 min and the layers separated.
The organic layer was concentrated in vacuo and diluted with dichloromethane (1500 mL)
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30 b. Prepration of 1-[(2S)-oxiranyhnethyll-4-methanesulfonylpiperazine
Sodium hydroxide (22.15 g, 0.534 mol) was added to a vigorously stirred
solution of the product of the previous step (118.13 g, 0.461 mol) in

w bisdwatek (1200 mL/ 300 mL) at 0 'C. The reaction mixturerwas strediar
90 min and the layers separated. The organic layer was concentrated in
vacuo and diluted with dichloromethane (1500 mL) 58 W

O 85 68125
mdp@eﬁs%smmgfmmmm%m‘@fwgﬁﬁ i% 2
T oL it T1 NAOH (300 1L a0 bing (600w ) et

urther washe It n rne m e :
ORISR A ESF LR DS Wl e iy e
soligohitlivthieh wassetiystdliscobirBioAchEt@adNeganeil) t( 8B e tie

old the 1 : ) ) o (Th
con A 18 e e o e e
recTsitdiiin)iérobi Miditpndatcelitor eGRREN 208%) M1 galedifg 221.3. 'H

-d6); 2 | . 75 48,
CHR i S R RS K AT
2.60igopFopy-9-Fdraiel e18.ch B d sy HDadid (19; 305 RY-B s :hvdroxy-

3-(4-methanesulfonvluiperazin-I-yl iroyyll-8-azabicv
lo[3.2.11-oct-3-vl)amide A solution of the
™ %15& SRR 710 Y P CLE LG LE: = OV EL

3 et anesu Tany DD erEA- LY DRROTYil=§-52;

acid &
ST enes T PR eTsiB: LY NBIRRY do i e B ok
1-isopropyl-IH-indazole-3-carboxylic acid
{ﬁlsﬁ&ﬁﬁan&ﬂﬁ?'biﬁﬂsb&&&%@ﬁﬂf‘ hﬂﬁfﬂlﬁ&lﬁmﬁlﬁ' &%@Y@i@@fmﬂm%nd
the mixture stirred at 98 C fo . The. reaction .pixture was, copled,
e B R R A o PR, A e T A SAReaneT
1 -4 FAK 200 abclgobrifidid fyidfEfaBaiRe A REEbioyalfhPd thiect-3-
bistrifl acetic.acid sa I : ' id.
e A S e s e
miRetentiorained, @matoR@edr 2099, dBENYHR6 B epBi o ffl 2488 min;
" ; 263 (M, 2H),
co%%%}%g'?%?ﬁyg%b%ﬁ B{EMe@bgﬁ%ﬁv@@{Pﬁﬂh%@ 463

(m, 6H), 3.82°(bs, 4H), 4.16-4.24 (m, 3H), 4.66
bisgifuorageetiogcidept afithe ierpmprpd(383ehasp Wit palid iR
i 255 xamele, $0s Sythesisiobisoprepyibi dandagelesoarboxyic
acid [(1S,3R,5R)-8-(4-carbamoylmethylmor h(_)lln.-2-).§lm,et%¥2-8-
MefZiiBieftrors. 0 IIBLES-(i & it FeBSI RO @PBUchtor GnED: 241 (.

5}%[@%@3@%%?2@51'%@1@@,%&@ fohnlpeyasISyNthasiatpecosding tewhen),
486 o 1%?2.53%?%?, 1H), 7.22 (t, 1ED, 7.39 (¢, 15D, 7.62 (4, 1H), 8.12 (¢, 1H).

L.

tn

al EYEC R SO O O

ql

g >

Example 10: Synthesis of 1-isopropyl-1H-indazole-3-carboxylic acid
[(1S,3R,5R)-8-(4-carbamoylmethyimorpholin-Z-yimethyl}-8-
azabicyclo[3.2.1]oct-3-yijamide

a. Preparation of 2-chloromethvimeorpholine

2-Chicromethylmorpholine was synthesized according to the procedures reported
in literature (Araki, K. et al., J. Med. Chem. 1993, 36, 1356-63; Nishimure, Y. et al,,
Chem. & Pharm. Bull. 1996, 38, 2190-6), and its secondary amine was protecied as
N-Boc group by treating with (Boc),O (dissolved in methanol, at room temperature).
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in literature (Arald, K. et al., J. Med. Chem. 1993, 36, 1356-63; Nishimura,
Y. etat, Chen. & Pharm. Bull. 1990, 38, 2190-6), and its secondary amine
was protected as N-Boc group by treating with (Boc)20 (dissolved in
methanol, at room temperature). 35 59 WO 2006/069125
WBAPRIESAD51046295 b. Preparation of PCTUS2005/046295

1-isopropyl-IH-indazole-3-carboxylic acid [(IS,3R,5R)-8-(4-(tert

b, yiexresshomyllnerphsin 2 wineiid)-Srasabicvelnl & 2T BRERS-s4Lamgite
5% SRl PhdrmiseREIpYIn vl azelshdwadibaViioaddemide
IS,3R,5R)-8-aza- 5 bicyclo[3 2 I]oat -3-yl} amide monotrifluoroacetic acid

|t d ) di . ¢
zie r?tﬁ lte%}lén d%aéné p%?XSSMm cacgzd%a eé&C §le0 )‘15 és?ﬁ %}eja@-@kﬂ
bickeRPOI ety ph payalvisl MMMMM@tQME@%mg&@pEZ@@e &, gtep

(o390 THSISTCIQRURES WRSPUER ARG IR blaithropiaria

emper ture prior to being quenched by Water 100 mL). The

(1 mmm>mammm@mw@m &Fﬁﬂ’&é@cﬁﬂ_)thaﬁﬁﬁt’ia%?&?éa 1

5. 1%:RERR v iuang] rifiershaking.the wreanic jayerurssrliegieshand
washed with brine solution (100 mL). It was dried over MgSO4, an
CCEABORA 14 RE6 AP P P CHE BB P

dicichnaBgmd d@%@%&%&b%ﬁbﬁlf&aﬁwmﬁm@)ﬁﬁhﬂ%Mal@ﬁafang, the

C28H41N504 512.33; foun 3 c. Prepar
crgp S A28 TR (L BT it over
MQSQZMLEB'&@Z:&M ﬁl@&ﬂal&@eﬁf&&ﬂ]&rﬂt&antemedtate as 2 pale yellow oil

L e

51prasjdotond tHie.4orevious step was dissolved in dichloromethane (20 mL),
and followed by addition of trifiuoroacetic acid. After stirring for 30 min at
room temperature the mlxture was evaporated in vacuo iIding a pale

SOEEYANECRBRD I FativeCEEPLY drngatrrfluoroacetlc 25 aC|d salt of
the tltle mtermedrate (m/z) [M+H]+ calcd for C23H33N502, 412.27; found

412.§. URNAIRR LNaL- Ay k040 IMERN 2 vk Giray= 3.9
ca?g,g’};@gtﬁs SAA RO oheE SHNE OF S A PR RL
prlatﬁ?&&&téﬁ?m @is38lved in dichloromethane (20 ml), and followed by addition of
trifiuoroacetic acid. After stirting for 30 min at room temperature, the mixture was
evaporated in vacuo, yielding a pale yeliow oil. It was dissolved in 50% aqueous
acetonitrile (5% TFA), and fractionated by preparative HPLC, affording 2 trifluoroacetic
acid salt of the title intermediate. (m/z): [M+H]" caled for CpaHaaNsO;, 412.27; found
412.6, Retention time (anal. FPLC: 10-40% MeCN/H,0 over 6 min) = 3.9 min.

d. Synthesis of 1-isopropyl-1H-indazole-3-carboxviic acid [(1S.3R.5R)}-8-(4-
aarbamoyimethyknemhoﬁn—.’l»y]rnethjgl}*&azabicycio§ 3.2.1}oct-3-v1lamide

1-Isopropyl-1H-indazole-3-carboxylic acid [(1 5,3R,5R)-8-(morpholin-2-ylmethyl)-
8-azabicyclof3.2.1]oct-3-yl}amide, the product of the previous step, (0.1 g, 0.19 mmol)
was dissolved in ethanol (10 mY) containing diisopropylethylamine (0.066 mL, 0.38
mmol}, and followed by the addition of bromoacetamide (26 mg, 0.21 mmol). The

mixture was heated at 90 "C for 12 k, and concentrated in vacuo, yielding a pale yellow
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I-Isopropyl-IH-indazole-3-carboxylic acid [(I
S,3R,5R)-8-(morpholin-2-ylmethyl)- 8-azabicyclo[3.2.1]oct-3-ylJamide, the
product of the previous step, (0.1 g, 0.19 mmol) was dissolved in ethanol
taining diisopropylethylamine (0.066 mL, 0.38 )Lﬁaqsr)
v o&\% éqthe addition of bromoacetamide (26 mg, 0.21 r%mmgg i
mlxture was heated at 90 "C for 12 h, and concentrated in vacua, yielding
oilapals Yelown 60 WerdN06 M 6ITAL-BUCH G20 0bf 04 GR0%  otbrtpyasi.

e ek R P et i
= Zibdexfanal. }PLC) = 2.28 min. 5 Example 11: Synthesis of 1-isopropyl-1H
indazole-3-carboxylic acid '

{(1S,3R,5R)-8-[2-bydroxy-3-(methanesulfonyhuethylamino)propyl]-8-
azalfieyeip]s 11 Piautbeyipohidseprprebafiefdagple-3-carboxylic acid
1-isddBR-IRRdadudrasgaitsshensselirn dmetbyiaoinomandke- 10
3-memprsrsiaBBrbes-BBbamBigsclof3 2 lloct-3-yflamide To a solution of
ethanol (5 mL) containing 3-hydroxy-3'-{[I-isopropyl-IH-

a. PEazaler3 o) casbeayRIHN@Niazole-3-carboxvlic acid {(15.3R,5R)-8-[2-hydroxy-
SpitalazetiningrdS (S SbRIdzahicyslefStilloctane, prepared in
Example 4, step (a), (0.365 g, 0.8 mmol) was added methylamine in TBF
15 ( 7 m The as. Stire at 90 thr nd
conc%éln%rac%e il O\Lgacua géxﬂﬁif % r%éspfm tSi v{/%s

mmwmynmmm}m[mmmmﬁmm S‘gmﬂbés'i@@iﬁ 2.1]octane,

S |-IH -3- vV ( V320
pre(;l;n}sr%{l)a X5 nﬂﬂ?%&%ﬁi rﬁ.?ng(?g) é b%ql%l:gofl} %s%@d@&gﬂ@ﬂmg{%

nesu ~iropyll-8-azabicyclo(3.2.110ct-3- yl}amlde
(A6, 4. amfsblaﬁ@mwéw@maw@m%ﬁ%mn@éqgw

val:‘&g% 13 SRBOXWIC AR iate. The product was used in the next step without
ﬁ‘%(é ,5R)-8-[2-hydroxy-3-methylamino)propyl]-8-
ﬁb’iéﬂ}éﬁﬁ@? 1]oct-3-yl}amide, the product of the previous step, (0.4 g, 1
mmol) was 25 added 1,8-diazabicyclo[5.4.0Jundec-7- ene (O. 18 m L,1.2
mmol) and then methanesulfon I chlrlde 0. 085 ﬂ 1;‘ ) * he

SRTURESIS Al ASORIADES -2 b IDAGR00 -0 03 GXV-3-
' O

| Wiia' e o s

atetH . ofvet 500/
agueous acetic acid, and purified by prep HPLC to afford the
mon@‘trléluoﬁbﬁﬁ&ﬂmﬁd@iﬁhmrmﬁﬂ&m&@cmh)p:oumdsmmﬁz)sc[pﬂai}jé—ﬁéled for

23H35N204 4782@&%}{1 %8% @&? %kC)—
e gfn_%'in".cﬁrijgx ¥ 4] é f -hs%pr %t -indazole Sh%cp oxylic
azab:i@cio{B.?;.i]ocb -y} azmde the product of the previous step, (0.4 g, 1 mmol) was
added l,S—diazabicycio{S.4.0]undec~7—ene {0.18 mL, 1.2 mmo!) and then methanssuifonyl
chloride (0.082 mL, 1.05 mmol). The mixturs was stirred in an ice bath for 1 h prior to

being quenched by water, and concenirated in vacuo. The residue was dissolved m 50%
agueons acetic acid, and purified by prep HPLC to afford the monotrifiuoroacetic acid salt
of the title compound. (mw/z): [M+H]" caled for CoaHissNsO4S, 478.25; found 478.2.
Retention time (anal. HPLC) = 3.0 min,
Exampile 12: Synthesis of 1-isopropyi-1H-indazole-3-carboxylic acid
{(1S,3R,5R)-8-|3~(acetyl-methylamino)-2-hydroxypropyi}-8-
azabicyciof3.2.1}oct-3-yl} amide
To a cold solution of DMF (5 mL) containing 1-isopropyl-15-indazole-3-
carboxylic acid {{15,3R,5R)-8-[2-hydroxy-3-methylamine)propyl]-8-azabicyclo[3.2.1 Joct-
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{(1S,3R,5R)-8-[3-(acetyl-methyla 0)-2-hydroxypropyl]-8-
azabicyclo[3.2.1]oct-3-yl}amide 35 To a cold solution of DMF (5 mL)
containing 1-isopropyl-IH-indazole-3- carboxylic acid
wit2eSRR)-8-[2-hydroxy-3-methylamino)propyl]-8-azabicyelw[8s20tinatz 95
61 WO 2006/069125 PCT/US2005/046295 3- yl}amide the product of
Example 11, step ( mmol) w s added d| hylamine
3- Y 2aid ﬁ%"ﬁ%&f @%?ﬁﬁ%n% LB %h r‘%l% el e mmol). The
dnﬁepfwﬁmmﬁmae(o i asticethatholy aﬂimwwb&i@dmélﬁ%mhyl\%ter
ncen rated in yac o Ther s dis I 20%0- A6 US QS
mrﬁ% ticAeid-and 5pu rﬁl m%l-%%eévi% 8hie e t%gﬂg; AR W

y pre rovi onotrlfluoracetlc
andcicheait gl wm@oiﬁimandue(ww;m[wlwaﬁtmé@% fuezs SR 8ed and

ugﬁ%aﬁ% OS2 2o RSO IR ARASIEL (la 3 BRI i

opr pyI -IFS indazole-3-carboxylic acid 1
(nﬂ@SM%E%&M@@W%&MMW@H%%&%W% time (anel. HPLC)
= @gahigyelo[3.2.1]oct-3-yl}amide A solution of neat ethyl formate (5 mL)

containing l-isopropyl-IH-indazole-3 carboxylic acid
9(IS,3R,5R)-8-[2- hydroxy -3- methylamlno)propyl] -8-azabicyclo 15

: s giedhioBtopéabofHcgedd mmol)
was %1@@@,52&)8@-@-{ﬂrr&zbkiﬂ@ﬁxmme}WMnmwmasm vacua,
dissalyesidnek0d Aimedusipeatie acid, and purified by prep HPLC to yield
the monotrifluoroacetic acid salt of the title compound (nr(z) [M+H]+

lcd, f 23H
G I O ] S0 i .o

cm@day@aﬁﬁ(ﬁiﬁ‘dﬁyﬁ&a&ﬂl—h}f&ow@-methyiammo)propyl} 8 azablcyclo—

{3{9 R a.éﬁliii %ﬁ%ﬁ@ﬂ?%&@{?{%%@'@%ﬂ&)ﬁ@m}:@d a

|cye ct-3-yljamide 25 a. Preparation

8%?@1%@mymm?wamwemmndﬁwiw@%ﬁ%%W%Fﬁﬁ%e

(s hI h d]p /48 mL, 108.1 mmol) | mm@hxén?zo
epicnioro rn m MMOol) were adissolv xane
cwyue% ) %ﬂoérfﬁa%%%ﬁﬁﬁ%%%? o RS B

a@;og;pg}gjuag 10 % methanol/90 % dichloromethane). Fractions
containing product were concentrated 30 to afford the title intermediate as
an oil (19.7 g). 'H-3 IVIR (DMSO d6, 299.96 MHz): S
Example 14: Synthesis of 1-isopropyl-1H-indazole-3-carboxylic acid
{(13,31&,52%}-—8-E{R}—Z-hyn:ir0xy-3»(methanesulfonyimethyﬁ.amino)pmpy}}-8-
azabicyclof3.2.1joct-3-yi}amide

2. Preparation of (§)-1-(benzvl-methyi-amino}-3-chioropropan-2-ol

N-Benzylmethylamine (13.95 mL, 108.1 mmol) and (§}-2-chloromethyloxirane,
commeonly (S)-epichlorohydrin (8.48 ml., 108.1 mmol) were dissolved in hexane (40 mi},
and stirred for 16 h.” The solution was then flash chromatographed (Si0,, eluting with
10 % methanol/90 % dichloromethane). Fractions containing product were concentrated
to afford the tifle intermediate as an ol (19.7 g). 'H-NMR (DMSO d6, 209.96 MEz): 5
(ppm) 2.01 (s, 3H), 2.2-2.4 (m, 25), 3.21-3.5 (m, 3H), 3.53-3.6 (m, 1H), 3.65-3.75 (m,
1H), 4.95 (d, 1H), 7.0-7.25 (m, SH). (m/z) [M+H]" caled for Ci1HisCINOG, 214.10; found
214.1.
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(ppm) 2.01 (s, 311), 2.2-2.4 (m, 211), 3.21-3.5 (m, 3H), 3.53-3.6 (m, 1H),
3.65-3.75 (m, IH), 4.95 (d, IH), 7.0-7.25 (m, 5H). (rn/z): [M+H]+ caled for
C11H16C1NO, 214.10; found 214.1. 62 WO 2006/069125

é 5/046295 b. Preparation of ((
Wg%&t%ro %ghydroxvpronyl)methylcarbamlc acid tent-butyl éfg;['imszoas/ 046295

(S) 1 (benzyl methyl amlno) -3- chloropropan 2 oI the product of the

' and then d| tert butyl dlcarbonate (9 . g, 43 3 mol) an aIIadlum
hydfSxideerzslgysiafeairsd- tﬂ@@ﬁ?&%ﬁr%r%@%ﬂ%ﬂéﬁ%ﬁ%ﬂﬁe%ﬁ@

(3. LY HOEERAGH AUk EhR M ixtuie Wasditeradthiouahmanhedf-Gajite(n),
and concentrated to dryness under reduced pressureé The r&&%’“‘}% oil

dicqiprnfifced Snfd g reniih At e RESHLSS o\ Sod B 2

mi@ieh W@lm&d&rf@r'i@ @w@rbﬁl&gﬁﬂ){gﬂ%{}.T’h&eﬁﬂ[&am \filiered through
con nirated t Ive the ti termediate . as an

o b GO 398 GGty P Jae s P, e ehiiipe o

wasl 1286 Brbugh siitd), 8188 Siflriz3aa), em:ssy(mmmme}:@e%m@wad by

aeét 1K) M ?f?.s aoafvgaggxtge %&5&% boxy 5 3rh0rfonnd 123.& £ on

eparatlon 0 opropyl-I azole acid {(1S
0il. 3RIBRYEB-IRPQ-dg, 299.96 MEHzZ): § (ppm) 1.35-1.46 (s, 9H), 2.81-2.85 (s, 3H),

ze%}ﬁoct {iq'\ktfat gut%t?a;%e%é\' methylaminglpiaP Y8 azabisycipls.

5 I"amide To & solution of 1-isopropyi-H- mdazole 3- carboxyllc
BoglCidal¢iSarSR)ENRa- 18 yRIdmemd f5ti-3-yllamide monotrifluoroacetic
acid salt (1.3 g, 3.0 mmol) dissolved in 12 mL of methanol was added
dusopropylethylamlne (1.57 mL 9 0 mmol) and ((S 3 20 o e

a;.n..’_. 14

b gnide evaporated in vacua yleldlng a pale yeIIow oil. It was purified
by flash silica column chromatography eluting with 10% methanol in
dichinyerastihisne b iabiets theAlindinarsedittes(1iag)d 2683 RNt atien

0 I |nd oIe 3 boxylic acid -
b Qé) 5(8rj - %ggﬁl II‘IO propy graXanblcnyi(igifi %Ct-g-m%lg 3%5&8301‘?&& "
12 izsisoﬁmy#aibt WM@E}@MH&M(I 57 mL, 9.0 mmo];) and ((S)-3-
oSS PORASHC eid eyl st the procuct of e prosious
stearﬁ@ertt%m@}oa@etmme presIBURdStE P iRt s bived fHeporad &t
vedishiorpmethane Jellowed by e @ﬁﬁ%@ﬁﬁtt&ﬁ@t@%ﬁt&mﬁa@@m

Thé mlxture was stirred for 10 min, and concentrated in vacua. The

elw&@ﬁhé%wﬁhﬁﬁéﬁeéiﬁmw%%é‘d afrddha titls ggediate f2g).

d. Preparation of 1—1sopropv1 1 H-indazols-3-carboxviic ac1d H18.3R.5R)-8-1(5)-2-

1iamide

1-Isopropyl-1H-indazole-3-carboxylic acid {{15,3R,5R)-8-[(R)-2-hydroxy-3-(N-
tert-butoxycarbonyl-N-methylamino)propyl}-8-azabicycio[3.2.1 Joct-3-y1} amide, the
product of the previous step, was dissolved in 10 mL of dichloromethane foliowed by the
addition of triflnoroacetic acid {10 mL). The mixture was stirred for 10 min, and
concentrated ir vacuo. The concentrate was washed with ether, dried in vacuo, to afford
the bistrifluoroacetic acid salt of the title intermediate, which was used in the next step
without further treatment.
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the bistrifluoroacetic acid salt of the title intermediate, which was used in
the next step without further treatment. 63 WO 20061069125
PCTIUS20051046295 e. Synthesis of

wa iseRsgaRYd-IH-indazole-3-carboxylic acid {(1S 3R,5R)-8-[(B}-Rseosisres
3-(methanesulfonylmethylamino)propyll-8-azabicvelo[3.2.1loct-3-vl amide
5 To a cold solution of dichloromethane (4 mL) containing the product of
the previous step (0.54 g, 0.86 mmol) was added

e. &t@@&*@yﬁmﬂwﬁﬂﬁt&&%& BA4B i BEMITOR) AN @2 -hvdroxy-
@L thanesulienyheliante.(R.9-+4pi) 8-9-AvetiolE 1 Tobsture \amsistirred in
an ice bath for 1 h prior to belng quenched by water, and concentrated in

vacua. The reS|due W solved in 50% s.acetic ac
purifiedasy gglg?i?a"f\ésgh%%%@ org aljié’tll% c:B sa(?ij bt?%%h?itle
pr@ﬁm@@w@do imézll $Mm}}nol>ated 406¢C 2 F-BNORIS N[ 4 A R teTHend 78.2.
ion tim t f
ERGET i AR iniolon A0 ) S RRPIR PR DO HRG! e

m«mmm&@mymwmmywmwmmﬁy@mwm and
coAZaRIGYSY ,}%&JO% idaaﬁt%edﬂapeﬁe%nfa%umm acetic acid, and

-Isopropyl-IH-indazole-3-carboxylic acid {(1S,3R.5R)-8-13-(1.3- dioxo-i
pw@ﬁm@cﬁaé@é&@ mﬁé%m@%ﬁ@ﬁ%ﬁ%ﬁ%&&%&%@fﬁ% fitlecampppnd.

(Y/HARICE AR RINARE SN0 /4.007805; Gbund 478.2. Retention time (anal
1- |sopr05yl -|[H-indazole-3-carboxylic acid

*8-aza-bicyclo[3.2.1)oct-3-yl)amide (3.15 g, 10 mmol) was
stirred at 22 C in a 250 mL flask. 2-Oxiranylmethyl-isoindole-l,3-done,

commonly epoxy ropl2,5 halimide (:%E%%z?d 15 nl:;ﬁnolg)b sh.adde{g and
the s Eﬁ'fgﬁl ated” ‘gg %%y ionn s cooled
to rodt Atlfe s " yrac A f'zdﬁﬁw \?\'l d)é #
compﬁ@ ﬁy S ARASRiIRG gs With saturated NaHC03 and saturated

NaCI solutlon the organlcs were comblned and dned over MgSO4 After

f(}bﬁ:ﬂl}i’% 5 Retentlon t|me (anal }PLC 10 70% MeCN/HZO over 6 min)
= 3.18 min, b. Preparation of | isopropyl 1} indazole-3-carboxylic acid [(IS

3RS %&1%@&@’9&@@6@{ methylaminepremy)-8razahiraiel9-Earboxyiic acid
{(9152' ?J}? gﬁi):géyl[’zaaragllggc?oﬁ 2.1]oct-3-yi}amide (3.15 g, 10 mmol) was stirred at 22 °Cin
a 250 mL flask. 2-Oxiranylmethyl-isoindole-1,3-dione, commeonly epoxypropyl-
phthalimide (3.07 g, 15 mmel) was added and the solution was heated to 80 °C for 48 h.
The reaction mixiure was cooled to room temperature and ethyl acetate (200 mL) was
added. Afier completing aqueous washings with saturated NaHCO; and saturated NaCl
solution, the organics were combined and dried over MgSO,. After filiration, volatiles
were removed in vacuo to afford the title intermediate (5.5 g) as a yellow solid. (m/z):

[M+HT caled for CaoklaolNsOs, 516.26; found 516.5. Retention time {(anal. HPLC: 10-
70% MeCN/H,;O over 6 min) = 3.18 min.

b. Preparation of 1-isopropvi-1H-indazole-3-carboxvlic acid [{1S. 3R SRW8-(2-bydroxy-3-
mefhviaminonropvi)-8-azabicyeio[3.2.1 loct-3-vilamide
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64 WO 2006/069125 PCTIUS2005/046295 An ethanol solution (80 mL) of
1-isopropyl-IH-indazole-3-carboxylic acid
{(1S,3R,5R)-8-[3-(l,3-dioxo-1,3-dihydro-isoindol-2-yl)-2-hydroxy-propyl]-8-
Wa240465/310[3.2. 1]oct-3-yl}amide, the product of the previoB§ Bi3(8086g95
5.8 mmel) was stirred at 22 C in a 250 mL flask. Hydrazine solution as

nea 15.mmaRyas) %99%%@9%@ iR washealRddq80 C

for h e reaction mixture was d to room temperature and

{(1&?@?@%@%&@@%%%%&%&@&%&&%@%&?&%%0uo
bzc%f ?gg f'j&é'ﬁ'?(;{h&%&éeﬁi gras r)!@'ﬂéﬁie!s%al ¢ 62 dMelallywralcd

29H39N aled. 386.26; foun 3862 Retention time (anal.
Stirkte atzzlo“;‘ﬁo%s M@WOM@ ﬁ@)hlfl(lﬂ% moit (1.07ce Syrmaais vors

yI -|H- mdaz Ic ((1S.3R.5R -hvdrox
ad‘f%é W’é?fﬁ% @Q?{% B-a2a myclo%% Izom%- -vl%m% ?Ie‘ii
roo&ﬁ&ﬂi@etdmla lord ﬁiﬁ}aane mnjntae) in¢5lubls) oftbrisb pEapgthH:ﬂqn A 2ol @5 in
carbo
vt S e s (S R Aol A DA S
Czﬁﬁlﬁhﬁhdd@h&éﬁM&ﬁu&@&ﬁé@eﬁé@@@é@mﬂﬁﬁf@ @Pi@n%%[)%ooled at

Me%ﬁfﬁ@o@g' nqlrgg -4;garboxylic and chloride (21 mg, 0.12 mmol) as
a'solid and dnsopropylethylamlne (0.021 mL, 0.12 mmol) via micropipette.

The reaction mixture was stirred at 0 C for 5 min then warmed to room

-75%grad|ent) to afforthe onotrlfluorocet|0| sal othe title
compound (22 as a white splid. M+ cal Q 4 603,
291 D05 i, RO TR R e (A PP CEor B ey

cafts¥Ryp &ﬁ@(%@ﬁ@-ﬁy@@ﬁﬁyﬁé&yﬁd&n@;@ﬁﬁﬁb@@wﬁg{d 2.1 ]oct-
ormylanmino- azabicye

3~ i;{gg_ 1! I%Iaﬁ maﬁJ tlo ?&( %%b%ﬁl& zmncﬁ?coo}/ec{ ?U (il‘ 1vas

adde&mat&myMIHalhdﬁylme@dGMbuﬁyl(@lmg 802 mrmol) as a solid and

1S.3 R [ icy

dit g)gfgp;ff it -yI)am| 08450k 6}19(99&9 nalprapyllsB:azabic

e pro uct'of Example 15, (42 mg, 0.10 mmoI)
way sisredded EEh§ird mat@ewmm@ quQq!ﬁmaﬁﬁﬁéWEi@ﬁé IgHé b It
wASAGHanIWe Nas §ﬁﬂj esphd sha gﬂe@ﬁﬁgcgléche@(hb WVgnd purified by

concentrated in vacuo, diluted with 50% aqueous acetic acid (1.5mL) and
PIERaFRE Ey-p%a?é‘ifwgﬁ@gé e Tiguh GrmranFRgreRs the amd salt of the fitle
compound (22 mg) as a white solid. (m/z): IMHH]" caled for CarFaeNeOs, 491.28; found

491.1. Retention time (apal. HPLC) = 1.81 min.

Exsmple 16: Synthesis of 1-isopropyl-1H-indazole-3-carboxylic acid
[(1S,3R,5R)-8-(3-formylamine-2-hydroxypropyl)-8-azabicyclof3. 2.1 joct-3-y1i-
amide

To a DMF solution (5 mL} of 1-isopropyl-1H-indazole-3-carboxylic acid
((15,3R,5R)-8~{2-hydroxy-3-[(pyridine-4-carbonyljaminc]propyl} -8-azabicyclo[3.2. 1 Joct-
3-yl)emide, the product of Example 15, (42 mg, 0.10 mmol} was added ethyl formate
(0.01 mL, 1.2 mmol) via micropipette. The reaction mixture was sealed and shaken at
80 °C for 16 h. It was concentrated in vacue, diluted with 50% aqueous acetic acid
(1.5mL) and purified by preparative HPLC (5-75% gradient) to yield the
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65 WO 2006/069125 PC [US20051046295 monotrifluoroacetic acid of the
title compound (35 mg) as a white solid. (m/z): [M+H] calcd for
CZZH31N503, 414.25; found 414.1. Retention time (anal. HPLC) = 2.04

whiecfeaanaple 17: Compounds of the Invention 5 Using thegragecisies nk
Examples 1-16 and variations thereof, the compounds of Table Ito X were

prepared and characterized by mass s ctrometry In tables co
mogofeeeacchrasitefithettlaeomarunton 88) e W&?ﬁ?lgf EH&Z’JF%{ g‘]

cal 2495 Magrkad withy i an asteriskdsindivaiestisnt i e plushrHreAY ety atin.
asterisk. In the compounds of Tables | to X, the indazole-carboxamide
group is in the endo configuration with respect to the 10 azabicylo-octane

g:jc; ) Tab{e #g&ﬂf{’@% &% ghw Molecular Calcd Obsd

4H37N503 444.30 444.2 2 OH
N(Cag%?% %@9&%@% sGeh O3 1404 Qi chsnedbbs, the compounds of
N(C 2J2CN C25H36N602 453.30 453.2 4 OH
TaNe@ F@Bﬁ@ﬁ?)ﬁ@@@ EESHEONGE ASETEs5 P85 By [n tables containing
Pelie 2 bG2RIRAD H}@Q@ﬁ@@%@ {80520 @bty marked with

CH2C %OH C 2)20H 025H39 4474, 3%3);%%%%%@0?81?{?%1551

to xg% @M&@Wgﬁtﬁﬁﬁ&%@m&g&m& BREHSEOOHB
N(CH3)(CH2)2CN C.26H35N602 467.32 467.2 10 OH N(CH3)S(0)2CH3
22O F8Wr8.25 478.2 11 OH N(CH3)C(O)CH3 C24H35N504
442.28 442.2 12 OH N(CH3)C(O)N(CH8yd C25H38N603 471.31 471.2
13 OH N(CH3)C(O)OCH3 C24H35NS04 458.28.458.2 66 WO
2006/069125 PCTIUS2005/046295 Nv*k/w

[ e \N NH K’
S Nf
A

3 Molecular Calc'd Obsd

Mo R ) w Formula IM-+E] IM~H]
1 | OH N(CH3){CH,),OH CodfiyNsCs | 44430 | 4442
2 OH N(CH3)CH,C(O)NH; CoatiaeNgUs 4£57.29 457.2
3 CH N(CHz){CH,}oCN CasHagNsOs 453.30 453.2
4 OH N(CH3}(CH2)2OCH; CasFlagNsOs 4£58.32 458.3
5 | CH N{CH)(CHy)-pyridin-2-yl CaoHaoNsOs 50533 1 5053
6 OH N(CH,CH,OE ) CH,),OH 025H39N504 47431 474.3
7 OH N(CH,CE,OCH;)(CH,),OCH, CorHasNsCy 502.34 502.3
g | OH N(CHNCH)N(CH;)S0,CH: | CasFlaaNeUsS | 53531 5354
9 | OCH; NCH(CH).CN CoetagNeO2 46732 | 4672
10 | OH N(CH3)S(0)CHs CosHasNs0uS | 47825 | 4782
11 | OH N(CH:)C(O)CH; CoaHsNsOs | 44228 | 442.2
12 | OH N(CH)C(OYN(CH ) CasHiaNgOs | 47131 | 4712
15 | OH N(CH3)C(0)OCH; CoHNsOs | 45828 | 4582

66




14 OH N(CH3)C(O)-pyridm-4-Y| C28H36N603 505.29 505.2 15 OH
N(CH3)C(O)H C23H33N503 428.27 428.2 16 OH N(CH3)C(O)NHCH3
C24H36N603 457.29 457.2 17 OH N(CH3)C(O)NH2 C23H34N603

WOIB@BBW4B.2 | OH 18 OH NYK C25H37N504 472.29 472 2cBuko@idss20s
NHC(0)-pyridin-4-yl C27H34N603 491.28 491.1 20 OH NHC(O)OCH3

C223H33NE0A A44 26444 2 21.0H. NHCIOYCH?I C23H33N5NO3 428 27
1449608 20 OH NSO W@ty o-4Seatedbias \ 76989530, 5652
155305k 23 OH NS (NN C23HB6NpEANA03.26 40028 7] 24361

NHC(O 13)2 024H35N603 4572014572 25 QH NHC(OWNHICH3 |
ISCZ%Z‘NGO’S 425 GEIEIMTE NHC(oidE221135R663 42676
17429 2|7 OH NHQQ@.‘)HgﬁX@biﬁiJ\BOC% A1G28A40L H 280N | 443.2

CR4H3ENE04-458.28-458-2-0-OH-29-OH-R-N(CH3)S(O)26H3

CP31-135N5D4S 478,24 47§.2 30 OHIS N(CH3)S(0)20H3
15CpARBENE0US 478.5%5 476.2~31 OH R N(eH )CH3 Es#H35NM503

442.28 442.2 32 OH S NECH3)C(O)CH3 C24H35N504 442.28 1 442.2
19315 @ﬁl HS(D)2 F oL 134N 5274414 4911

NHS(O)2CH] 2H3@§5§q 46424 464 RN R
20CpgMBoNT7OH 538.2@%@)@@36 OH |- C2dl4381502SUR6.06 U5BHS2F
213 { PEF N(CHZCH S 04bir s NOUS bodaniareest 4 Usog27 | 4281
22 OH NEHS(Q)- -methylinidazol-4-yi CosF NS 530.26 530.1
21 | OH NES(O)N(CHz )2 Coabinge0aS | 493.26 | 4931
24 | OH NHC(O)N(CHs )2 CocHagNgOs | 45729 | 4572
75 | OH NHC{O)NHCH: CrsHsNeOs | 443.28 | 4432

26 OH NE’EC(@)NH_? CanH3aNgO4 429.26 4261
27 OH NHC(OH CooHaNsGs £14.25 414.1
!
2 | OH 3-:“\”—.,/ CodFlasN:O, | 45828 | 4582
O DOH
29 | OH | R N(CH3)3(0),CH; CoaHasNsOaS | 47825 | 4782
30 | OH | § N(CH)8(0)3CEs CosbiasNsOsS | 47825 | 4782
31 OF R N(CH3)C(O}CH;; CaatiasNsOs 44228 4472
3z OH 8 N(CH;;)C(G)CHa CoablagN5Oy 447 28 44322
33 | OH NHS(O)ppyridin-3-71 | CasHsNe0,S | 527.25 | 527.2
34 OH NHS(0)2CH3 CopHaaNOaS 464,24 464,2
O

HIN
35 | oH —%—Nw\lﬂ CosHlaN:Os | 53832 | 5384

O

8
36 | OH -é-N\) CaaFasNsGhS 458.26 458.2

_%Nf—><::
37 | OH \—>_f““ CarHugFoNgOs | 589.37 | 589.4
N(CH.CHalo
O
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67 WO 2006/069125 PCT/US2005/046295 Table IO NH N No. W,
Molecular Calc'd Obsd Formula + + 1 (CH2)2NHC(O)OCH3
C27H40N604 513.32 513.2 2 (CH2)3S(0)2N(CH3)2 C28H44N604S
wobdesrept.2 3 (CH2)20CH3 C26H39N503 470.32 470.2 wr/u82005/046295
(CH2)z-13Yn'ol-I-yl C29H40N602 505.33 505.2 5
(CH2)2N(CH3)S(0)2CH3 C27H42N604S 547.31 547.2 6
(CH2)20C(O)N(CH3)2 C23H42N604 527.34 527.3 7
(CH2)2C(O)NHCH2CH3 C28H42N603 511.34 511.3 8 (CH2)2C(0)NH2
0261138N603 483.31 483.2 9 (CHZé%CéO (CH3)2 C29H44N603 525.36
525.3 10 (CH2)20H C25H37N503 456. §456.2 11 (CH2)2CF3

C26H36F3N502 508.29 508.2 12 (CH2)2CszOZ 465.30 465.2
13 CH2C(O)N(CH3)2 C27H40Ng03 33 497.2 114 CH2CN
C25H34N602 451.28 451.2 15 ( H%gj(;yé 03469.29 469.2
16 CH(CN)C(0)N(CH3)2 C28H39NuA3 522.32 522.2 17 S(0)2CH3
C24H35N504S 490. :; 90.2\] 8 C(O)OCH3 C25H35N504 470.28 470.2
19 S(0)2CF3 C24H32F3M804S 544.22 544.1 20 C(0)CH3 C25H35N503
454.28 454.2 5 68 WO 2006069125 PC1'/US2005/046295 b IXNm m ~
N.~Oen NMOencnNNC

MMMmcnMmM cfN } N

No. W Molecular Cailc'd Obsd

Formula M v+
1 (CH),NHC(O)OCH, CorFuoNOs 513.32 5132
2 (CEL1S{0pN(CHs) C2atlsalNgO4S 561.32 561.2
3 (CH:),0CH,8 o505 47032 1702
A (CHa)y-pymol1y1 CasHaaNGO; 505.33 5052
5 (CE)N(CHS(0)CES CoHaNGO:S 54751 470
6 (CH),0C(O)N(CEL), CasHleaNgOs 52736 | sp7a
7 (CH22C(O)NHCH,CH CaHaNGO; 51134 113
g (CH,C(OINE, CasFingNe0s 48331 153
9 (CHpC(OIN(CH:), CootlaadNgOs 5235.36 595 3
10 (CHay,0H CasHNs0; 456,30 1560
11 (CH:CE CocbiagFaNsO; 508.29 082
12 (CHo)pCN CagtlaeNeO; 465.30 465.2
13 CH,C(O)N(CHa), CarEaoNeOs 497.33 497.2
i4 CHCN CasH3aNeO7 451.28 451.2
5 CH,C(O)NH; CasEizeNeOs 469,29 4602
16 CH(CN)C(O)N(CEy)3 CasFlaaNr0, 522.32 72
17 S(ORCE, CaeFiasNs0a8 29025 2900
g C(O)OCH; CasBiasNs0y 47028 4702
15 S(ORCH ColaFaN:08 | 54422 e
20 CLO)CH; CasHasNsO; 454.28 454.2
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PCTIUS20051046295 Table X0 OHR6 R7 ON~/~INNnX (~~TINH
wBSadéadk No. -N(R)(CR6R)r-X Molecular Cal&d Obsd Ferpmlastgdl s

1 (! C33H51N705 626.41 626.4 2 C331151N706 642.40 642.4 N 3

C32H49N705 612.39 612.4 NH N
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4 C33H52N805 641.42 641.4 NN'H 5 V-~N-s- C31H49N706S 648.36
648.4 76/-\ 0 NL-~N4N C37H48N805 613.38 613.4 HH 7 N~N-r
C31H47N705 598.37 598.4 OH 8-11~N Il O\ C31H47N706 614.37

w Idbdodr 8 N N'0"N C31H50N806S 663.37 663.4 it O 81 \WD/US2605/646295
2006/069125 PCTIUS2005/046295 No. -N(R5)(CR6'R7),; X Molecular
Calc'd Obsd Formula + Lie-N~N~ C32H49N705 612.39 612.4 O U... 11
NH2 C30H45N705 584.36 584.1 N N,~ 12 N~ o C33H52N805 641.42
641.4 D I3 N C32H49N706S 660.36 660.4 \2~ 7N706S 622.34 622.4 14
-N(Cgi3)(CH2)2NHS(0)2C1Is C29H4 Example 18: Radioligand Binding
Assay on 5-HT4(,) Human Receptors a. Membrane Preparation 5-HT
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HEK-293 (human embryonic kidney) cells stably-transfected with human
5-HT4() 5 receptor eDNA (Bmax = - 6.0 pmol/mg protein, as determined
using [31-11-GR113808 membrane radioligand binding assay) were grown
sks in Dulbeceo's Modified Eagles Medium (D %[\/@

W&é]oz-rg §§ﬁ$%%%4 500 mg/L D-glucose and pyridoxine hydrochloride S2005/046295

(GIBCO-Invitrogen Corp., Carlsbad CA: Cat #11965) supplemented with
10% fetal bovine serum (FBS) (GIBLGdvitrogen Corp.: Cat #10437), 2

mM L-glutamine and 10 (100 units) penicillin-(100 g streptomycm/ml
(GIBCO-Invitrogen Corp.: Cat #15140) in a 5% humldlfled incubator
at 37 C. Cells were grown under contmuousrsel%on prerSu by the

addition of 800 4g/mL QEMWQO Inyjtro }/Lp\ 10131) to
the medium. Cells were drown to telghly 60-80% conflu
subculture passages). At 18¥90-22 hours prior to harvestrﬁ’g ceIIs were
washed twice ith serum-free DMEM. All steps of the membrane
preparation wetg-pergfmed on ice. The cell monolayer was lifted by
gentle mechanical sg/igxn and trituration with a 25 mL pipette. Cells
were collected by eéntrifugation at 1000 rpm (5 min). For the membrane
pregaration, celr pellets were resuspengigstinice-cataiar) mMMogéd
4-(2H¥Riroxye -i(—%gr&z"%eethan@miﬂh@nic ame-H EPESYERH V.4
(membrane 82 W&~2006/069125 RCT/US2005/046295 preparation

=

buffer) (40 ml/to II'yigyd from 30-40 T225 flask%gnd homogenized
using & polytron teni(setting ]9C23¥5151"§50r STher thnt
homfogen ates were ceﬁtrlfuged at 1200 g for 5 min at 4C; The pellet was

Ao

discardett-and-thesupernatant—centrifuged-at 40;000 g (20 min) - TTe
pellet was washeg{ once by resuspénsion with 5 membrane preparation
buffer and centtifugatiorijat 40,000 (g (HRINCEhedstadpellebards
resuspended in S, pH 7.4 (assay buffer) (equivalent 1 T225
flask/l mL). Protein cohcentration suspehsion was

deteymined by th‘éﬁ‘nethod of Bradford (Bradford 1976). Membraneg
werg s_gored froz aliqgots at - 53 ;,éL?lQ adighgagd Binding Assays
Radioligand bindt were p rformad in 1.1 mL, 96- deep well
polypropylene assay plates (Axygen) in a total assay volume of 400 pL
containing 2 .tg frembrane proteiniin 50 mM HERES pH 7.4, containing
0.025% bovine algumin (BSA). Saturation|binding istudies, for
determ%ﬂtion of agl‘iu,és E\?,f,the radiCRGLAT Ve g 329,{@ 94%'4
H o
A o)
5 N/\ng_.. CaiHaoN/O6S | 648.36 | 648.4
&i}
R
6 NN ﬁ/ CyiFlgNgOs | 61338 | 6134
ﬁ
7 +N Y CaitlaNoOs | 598.37 | 598.4
0
8 —§—N: f i CaiHyN7Os | 61437 | 6144
- o
HoO |
9 -§-N:>’N“§’N\ CuHsoNs06S | 663.37 | 6634
H
o}
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10

15

20

15 performed using [3H)-GR113808 (Amersham Inc., Bucks, UK: Cat
#TRK944; specific activity -82 Ci/mmol) at 8-12 different concentrations
ranging from 0.001 nM - 5.0 nM. Displacement assays for determination

w8f28$%}0@49§3 of compounds were performed with [3H]-GRA3608@k%1a
nM and eleven different concentrations of compound ranging from 10 pM

-100 M. 20 Test compounds were received as 1Q mM stack solutions in

DMEQ ard dilt i@ﬁgp}m into |50 MAFRIEPES &ﬂﬁ‘#.z atﬂ%%% |

containing 0.1% BSA, and serial-cdiiuticifEE25) th

buffer. Nan-specific bing!!ing was determined in thie presence % sM
unlabéfed GR1£9808y Asgays were iﬁéﬁﬁ%@fovf 4 at
temperature, and Yhen th&bindingir i i id

filtration qver 96-v"\Z’F?"II GJB glass 25 fiber filter pIates4(P (:karsdsﬂos ience
Co.,|Médrigen, CT) pre$ din0.3 &Mﬁ%neﬁﬁmﬁ .{Filter plate

werewashed three-times-with filtratien-buffer-{icercotd-56mM-HEPES,

pH7{4) toremove unbqund yadioactivity. Plates were dried, 35 pL

Micrpseint-20 ﬁiq id $Cintiifation fluig (PaukatdBiqSeieazg Ca4Meriden,

CT) was added toeach Well and plates were counted in & Packard

Topcount liquid. scintillation-counter-30-(Packard-BioSeieree-coMeriden,

CT).|Binding data Wereoag?azed by nonlinear regressionianalysis with the
are

GrapbPad Prism Softw ckage &M %Sc%% Inggan
Diego,if’SA) usiné e 3-parameter 8 b@ /06 ??ée ‘
PCTIUS2005/046295 model for one-site competition. Thé BOTTOM
(curve-pintrum)-was-ficed torthe vatpe orrens eﬁgjﬁgg)'rhd‘“i@“gzgs
dete’n"}i?‘.e ﬁﬁﬁm% K;vatues for 1est
compounds were calculated, in Prism, from the best-fit IC50 values, and
the Kd value of the radioligand

C d, using the Cheng-Prusoff equation (Chang
e Brasest o SHaHILEIS BHBAEATSR) 1575 o0, LRBSTIBET RS |cng
/ + concentration [3H]-GRI13808. Results are
& M%m%&sile a ¥X‘L%?‘“dr’li?e);_f‘%glia%F\b/iégd_ecadic Iogarithngof the K; vglue&, uléi T?%’f
com BB havmEeSRRHER BRI S TH AR Bl 3 |gﬁer Binding'™
reSSHHILIN NS 5o T4 oeRior T Sreem Ut seiihiive fPCRAILIB08
were tested In this 10 assay had a pK; value.r, ina fro 6 :
BRI BN PSR S50 2oL b DS faodited
rd3nsipligand @INGIN Assaiyiop 5347 S/HIngincRecepprsdBirirmatiTide
SILRECERION SRS SEIREUN®A: Cat #11965) supplemented with 10% fetal
bovine serum (FBS) (GIBCO-Invitrogen Corp.: Cat #10437), 2 mM L-glutamine and

(100 units) penicillin-(100 pg) streptomycin/ml (GIBCO-Invitrogen Corp.: Cat #15140) n

eH-FHage-H-tne-saine

a 5% CO,, humidified incubator at 37 °C. Cells were grown under continuous selection
pressure by the addition of 800 pg/mL geneticin (GIBCO-Invitrogen Corp.: Cat #10131)
to the mediom.

Cells were grown to roughly 60-80% confiuency (< 33 subculture passages}. At
20-22 hours prior to harvesting, ocells were washed twice and fed with serum-free DMEM.
All steps of the membrane preparation were performed on ice. The cell monolayer was
lifted by gentle mechanical agitation and irituration with a 25 mL pipette. Cells were
coliected 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
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a. Membrane Preparation 5-HT A 15 HEK-293 (human embryonic kidney)
cells stably-transfected with human 5-HT3A receptor cDNA were
obtained from Dr. Michael Bruess (University of Bonn, GDR) (Bmax = -

w8 -S&ypelimg protein, as determined using [3H]-GR65630 meiangossaos
radioligand binding assay). Cells were grown in T-225 flasks or cell
factories in 50% Dulbecco's Modified Eagles Medium (DMEM)

prega e uEenriftfonidet. clands dire A0-20 BRSAbuerd Aasesmidsin's

usifEl PR GriRMlLo aeRiO1D; 2@61%}1:&65& %ﬂlﬁm@ﬁte@nwgéha@%b@at
inactivated fetal bovme serym (E’P. yclone Lo ;r[h ot

cenpihesteh ARG B S  AHEL 0 SR e arpeme
ﬁ%@&mwmw}g@mo@m@ Teab#l1d WR)vWwashdiloncORy fasmﬂlimﬁhm@hbator

at 37 C. CeII e grown to ra 70-8 (
megy ?E&é’é%iiaf é“é%%rp%nofc fhe #1% ra%té%raé(%f)a%%%erz%e glléltjé{cr)i
wase_esdﬁpahmf&zasﬁﬂmlviéﬂﬁ% piEdih (assay asfivatedundatlls were rlnsed
moné‘i‘%gﬁ%fr &5 gle%%: 88@&%9@%&%%@%%&%%&&%@%

ayer was litte gentle mechanical agitation. Cells were

the mmmlﬁg@fu@ﬁ d@i@bd\ﬁpmb@w yers giesedfiarmsi piaspthe

-ggmembrane preparation followed the protocol described above for the
membranes expressing 5-HT4() 30 receptors. 84 WO 2006/069125

b. REfidhi{b422 09010468860 . Radioligand Binding Assays Radioligand binding

assays.were performed in 96-well lene Y4B lates..in a total
assEYOHEmE Jrstre %@o‘ﬂ?ﬁ?ﬁﬁ%o%%geg %?rﬁneir?gz)%anep propeln in 50

polipMieRESspblaks cantatming 6 @%%sﬁﬁﬁoh&ayfbl@ﬁe& Sattmatigry 1

bindi tud f of K I b

R L R A R
(B34 Kﬁatr#ME‘Bﬁﬁjng mﬁmﬁw@stmn@m@fﬁim‘tﬁ%ua% owBivsadisfegant were
perggnc #ﬁ%‘%@@g Qm%aﬂl!\ﬂn@ oM. U@%&@%‘R@@E@Smf&f

erminatio values of compounds were performed with

act{8#] @P@gmat@ SOiifisrrrceReRtHiens ABRE SRatiORs B ~ 5.0 nM.

Di 59&8&%%&@9%9&5%&& 1© 10041 LRmRaEndsWatEIREaIeEh
s 10 mM stock solutions in DMSO (see section 3.1), diluted to, 400 pM

[HiSTs0 HARE rERE S End. aiwgéﬁ%mam*ﬁ&%%é%%%mgs)
ﬁogilyggwl@@@mde in the same buffer. Non- speC|f|c binding was

determined in the presence of 10 nla eI MDL7

werd TICEEREEPIS PSS AP b (ENpRPAR TG HER O A Cted
4o00adtiansiv e IERREREEU Y aefieC, containing 0.1% BSA, and scnai dilutions
(1:5) then made in the same buffer. Non-specific binding was determined in the presence

of 1 M uniabeled GR113808. Assays were incubated for 60 min at room temperature,
and then the binding reactions were terminated by rapid filiration over 96-well GF/B glass
fiber filter plates (Packard BioScience Co., Meriden, CT) presoaked in
0.3% polyethyleneimine, Filter plates were washed three times with filtration buffer (ice-
cold 50mM HEPES, pH7.4) to remove unbound radioactivity. Plates were dried, 35 pL,
Microscint-20 liquid scintillation fluid (Packard BioScience Co., Meriden, CT) was added
to each well and plates were counted in 2 Packard Topcount liquid scintillation counter
(Packard BioScience Co., Meriden, CT).

Binding data were analyzed by nonlinear regression analysis with the GraphPad
Prism Software package (GraphPad Software, Inc., San Diego, CA) using the 3-parameter
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- 15 filtration over 96-well GF/B glass fiber filter plates (Packard BioScience
Co., Meriden, CT) presoaked in 0.3% polyethyleneimine. Filter plates
were washed three times with filtration buffer (ice-cold 50mM HEPES,

wihdedhdpsemove unbound radioactivity. Plates were drieGh¢39iSloes/n46295
Microscint-20 liquid scintillation fluid (Packard BioScience Co, Meriden,
CT) was added to each well and plates were counted in a 20 Packard

mdPopiewne e comnrtianoR eddater Qivhlwuare pisterence e dsitheyatee

foz%lzsp%&'ﬂéﬂﬂn%{g Welganalvaesys m&a&@mlmﬁa}@mmm vaiues for
procedure desc ed above to determine K; values. T}’r%g BOTT c

oS ARG FR VX e £R NS e D AR OO S RS et i “?isa&ét

ofie ﬁfﬁ@ﬁgﬁﬁﬁ,%fs%@ %Mcm?igmeﬁfzmma[gmmm Ith(f)sefﬁh &Sftglz}l%:mmﬁ
eguation was detined a electl

P %%’fﬁ%o@ﬂlﬁw&é%@?g? &%b it %t t?&@ ?’—‘i% gz“ciptor caftdion
PEUERDEIRES Galaultated astiestations, @garﬁm JHEHE IS T e

Kco%tin“'_p]o Is of the invention which were tested in this assay typically had

-HT3 receptor subtype selectivity ranging from about 10 to
aboUfe40;00®omuichtypigal ichotwderrivern dsatsain e abishediodings

af%/u% /Oé%ﬂﬁ ﬁyp%ggéﬁ%%a?oﬁm%@&M%er&we fhis

ulation Ffashplate Assay with HEK-293 cells expressing human
%&Wlﬁeﬁ@ﬁmﬁﬂﬁw@%@é@}“ he RS al ??«1:@ om about

7 §MNRRUNg gvas determined by measuring the amount of cyclic AMP
produced when | EK- 293 cells expressing 5- HT4 5 receptors were

contg tedltg?drge tlo oftest #[ﬁlgure
T&t W% tra ecte Wlt ned

recep prepare expressing the receptor at
aw&m@m e:msmes at a density of about 0.5-0.6 pmol/mg protein,

as deﬁ' a‘{fﬂ}% gt I}éj&@ I%éi&?fggeﬁg &&Bﬂ? l?lrﬁ:@?eé?cq' Qligandinging,,

assay, an 0 pmol/mg protein. The cells were
xegmmqﬁﬁmsrﬂahmw Botb Sscdichastifragss Hgreemisuns RomMERRY

30 b@“&'&@@é@r&%@&%ﬂ%@ﬂgﬁ%@@@mgﬁ@ﬂé%&

supplemented with 10% fetal bovine serum_ (FBS) (GIBCO-Invitrogen
ra@@rpgar@é@ﬂwmﬁn@e@mﬁﬁm%éﬁ iEiffie GGy L MRS APmP %
DIRIBCE: viliage RACRIN SRl ENAANNEBE G% SR g ustdjiEdisbad, CA:

incubator at 37C. Cells Wereg%% nder con uoug %Eéﬁ(%%? D éssuerﬁed
Chihi Glitidn f Gemeticht O g AV SASE BoMRoilG SPESH
withO18 4 heat inactivated fetal bovine serum (FBS) (Hyclone, Logan, UT: Cat
#SE130070.03) and (50 units) penicillin-(50 pg) streptemyein/ml (GIBCO-Invitrogen
Corp.: Cat #15140) in a 5% CO,, humidified incubaior at 37 °C,

Cells were grown to roughly 70-80% confluency (< 35 subculture passages). All

steps of the membrane preparation were performed on ice. To harvest the cells, the media
was aspirated and cells were rinsed with Ca™", Mg® -free Dulbecco’s phosphate buffered
saline (dPBS). The cell monolayer was lifted by gentle mechanical agitation. Cells were
collected by centrifugation at 1000 rpm (5 min). Subsequent steps of the membrane
preparation followed the protocol described above for the membranes expressing 5-HT )

receptors.
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to the medium. b. Cell Preparation Cells were grown to roughly 60-80%
confluency. Twenty to twenty-two hours 20 prior to assay, cells were
washed twice, and fed, with serum-free DMEM containing 4,500 mg/L
WD Hed888{GIBCO-Invitrogen Corp.: Cat #11965). To harvesTliseeshsic29s
the media was aspirated and 10 mL Versene (GIBCO-Invitrogen Corp.:

b Cgt ﬁlS%A}Q; ¥asA%§ided to each T-225 flask. Cells were incubated for 5
) odged from the flask by mechanical agitation. The
cell Radjpdigsimrbindisgramafewert isHueradiin Go-tublbmiyoomdrmngssay plates
. egual 3 €6 ) | £S5 min at
in £13 % régﬁ;ﬁﬁ%?zw A5 IPBS @gmggﬁgem P

e supernatant was discarded and the pelletwas = )
50 reM JE5RBS el ih4pronirining 8- 25 /€ PSentarationibuffSeosan S5iing emdies
forRRE Zrankired RSkl ERisdime s RRicst-and-marked as:feg-oees dhe

cells were counted with a Coulter counter (count above 8_m, flask yield
(PapleiaTimen LiF7ScimeaTARR) RSt (eusDErddd afrrediicshitiiohiof
Ci/%%h ﬂr; %Q?ﬁeaﬁém&%wﬁmmg&@'ﬁgimmﬁmﬂom (@srpovided in

.the flashplate ki reincubated at 37C fqr 10 min. 86 WO .
iS85S SSRGS AP SLSATNERS PGB vt
PHpdingaasonoascaMarm atevsing tizecf ashpiatendaie nydBiysiadeanging from
104611108 ASSRY SYSIEIm il 291, CAVIE, (SMR00B, BerinFmas i,

clences Mc:, osi{on,{/]lﬁi accor mgSEo thé manufacturer's’instructions.

sedfiefls Wik dilgieslim 4000 b éparEtiabi dESERB edidbbet? Finaleining

o SRS Ranpe S sl gl s

wasdlefionined DrSoregmre a6 wnirheled (FRUTRIZRESSRIST g ipBibated
ForSNIARIRG Ll EaB S AN B SRR Wi ahg Htiansdhane fasiadndie same

buffer. Cyclic AMP accumulation_assays were E)%fgrrfor_meql with 11 different

flEgineAteatonesdr SO stun dhenilivg r B BMe(ffal assay
Mér@%e@,r@wﬁle%tﬁggaiﬁcﬁa%Tps?emfm masl emﬁ@&zy%éﬁﬁﬁyd%i@ﬂk
. tM) was included gn every e.T e incubated, with shaking,
g T A e BN TP o SR YRS o
radesrapithdateationsbudiesd &S plowidadseiihes fiashbiabeilii)ite achPaelard
,The plat e.sealed.and i ted at 4C.overnight. Bound . ..
BipSSIGRE R VR Gt EA Y SR STy bt miss i
Patierdl T FppootivgR acksiitkBio Scienwd K2okaMatidiricCF Cahdermeouri bf
CAMEEB&%%“{?&%Q WL %&1&2&?&‘%&@ BAS-ap %@%@&Hg B}c}&:%ure described
above to determine K; values. The BOTTOM (curve minimum) was fixed to the value for
nonspecific binding, as determined in the presence of 10 uM MDL72222. The quantity
[L] in the Cheng-Prusoff equation was defined as the concentration [PH]-GR65630.
Selectivity for the 5-HT, receptor subtype with respect to the 5-ET; recepior

subtype was calculated as the ratio Ky(5-HT3a)/Ki(5-HT). The compounds of the

 invention which were tested in this assay typically had a 5-HT4/5-HT: receptor subtype

selectivity ranging from about 10 to about 40,000, more typicaily, between from about
100 to about 4000. ' '
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CAMP standard curve, according to the instructions provided in the
manufacturer's user manual. Data were analyzed by nonlinear regression
analysis with the GraphPad Prism Software package using the
wo-ReEaeier sigmoidal dose-response model (slope 20 copgtrainamdd046295
unity). Potency data are reported as pECso values, the negative decadic
logarithm of the EC50 value where EC5o is the effective concentration for

. a 50 mAps AfaMYEsko Hﬁﬂ?&ﬂﬁ%@% eriECsO0
valugmcﬂ%%sa“s%‘é)?%?ésﬁ‘ﬁm% 69 ROPSEESNSing the 5-HT4
recemtﬁﬁsﬁb@ﬁmmWfpﬂtmﬂwmmatWWWaﬂﬁmmwis

assa [ examp le, in h I|n 1 | f
meaﬁ%f}%gg pamteln ﬂfacy ap éeggﬁélr% )cé)ﬁ?tt 6% %%%%%ut 9. O
redﬁpmawermgmgémtlaﬁﬁﬂr&&mmtl% of sestraglar®idh vitro Model
of Oral Bioavailability: Caco-2 Permeation Assay The Caco-2 permeation
a. geBApllEe performed to model the ability of test 30 compounds to pass
throgpixtheintpsiine-aneyesicRiontie Jdnodsiteann giaedrth clonsd human
admlnlstratlonp e rate at wh|%h test com ounds in Sé&'tlo ermeate.a
>R nadSraisy &P 8 WS 256876651 §%3§% eS|gneea {0
(1yaim mﬂm}t@uuommlemmmﬁm@ gmaﬂnmeémmrmﬁ um@as{“‘\ﬁéﬁm 13808
d ermin d Caco;2 0 I
R s B

merican Rockville or th e

Wemwsﬂm@@éﬂ’éd@f@@@ﬁﬁw Brgss @@%ﬁ&@ﬁg&@m
cogﬁﬁﬁﬁ%\ﬂ%gs gn%ﬁ_.nﬁ SRty ERENMEIIEISASRS 8L AU dasH MRhtés

nolayer Wwas formed after 21 days in culture. Following cell culture

wigh quaﬁ%%ﬂqﬁ&%@%ﬁ%@%@%ﬁ%ﬁ%%@ cEftrbiforayEe (§34
uiEfachReroMoRe Y %M&Hﬁkﬂﬁﬁa prstinssriadinighesifusiopshambes

Costar Cambridge, MA). The diffusion chamber was inserted into the

5%@5%&11&%@9@%% 508G pERUTRR EREMARAG SRESaHS selection

priRHNES Rt CAllYH SO AR T CRUAlerN!: GIRRETatt g Totp TWata 0131)
manifold delivered 95% 02/5% CO2 to each half of a diffusion chamber
toApRIas@HEd a laminar flow pattern across the cell monolayer, which was

effctlve in reducing the unstirred boundary layer. The permeation study

ArALIOTL

oftiretl with test compound concentrations at 15 100 sM and with
14C mmmbwmapug@yrﬁe@ﬂw ofnfioamen OTasesty A | Ve ifParSTs

pU8TS SQNAUCIRARL 3K RN RN 2IIES WAKS ReRE: 30a0H.
4,500 mg/L D-glucose (GIBCO-Invitrogen Corp.: Cat #11965). To harvest the cells, the
media was aspirated and 10 mL Versene (GIBCO-Invitrogen Corp.: Cat #15040) was
added to each T-225 flask. Cells were incubated for 5 min at RT and then dislodged from

the flask by mechanical agitation. The cell suspension was transferred to a centrifugs tube
containing an equal volume of pre-warmed (37°C) dPBS and centrifuged for 5 min at
1000 rpm. The supsrnatant was discarded and the pellet was re-suspended in pre-warmed
(37°C) stimulation buffer (10mL equivalent per 2-3 T-225 flasks). This time was noted
and marked as time zero. The cells were counted with a Coulter counter (count above 8
um, flask yield was 1-2 % 107 cells/flask). Cells were resuspended at a concentration of
5% 10° cells/mi in pre-warmed (37°C) stimulation buffer (as provided in the flashplate
Iit) and preincubated at 37°C for 10 min,

86



10

15

20

25

30

60 min from both the donor and receiver sides of the chamber. Samples
were analyzed by :PLC or liquid scintillation counting for test compound °
and mannitol concentrations. The permeation coefficient (Kp) in cm/sec
was calculated. 20 In this assay, a Kp value greater than about 10 x 10-6
WRHIABI 2 onsidered indicative of favorable bioavailability? GHES2005/646295

compounds of the invention that were tested in this assay typically

i)(;hg}ﬁ@@- /ﬁsé@l %%?e%fe?ﬁ%&%” g%ﬁm&fo@ﬁ&ﬂ!ﬁlbl 1@&%5 %@ﬁiﬁ&‘}isﬂtgqﬂédmsﬁplaie
"6 cm/sec, more typically between abgut 15 x 10-6 cm/sec a out_.
A S EA AR SE B o AL SR A LR e Lif
Scideenids BektionarmiRiiong nf teshaanianaunts eredgirepared in 0.1 %
lactic acid at a pH of between about 5.and.about 6. Male Sprague-Dawley
ratscq( ‘E?F&HKP%%%‘} rﬁ’ﬁf&% i) %S%{g??e%?%'ﬁﬁug o{‘sr?;‘?1 Gav%%‘%és%d
the\withstestcompotheadisviacinng\ion fus asrmmistratiow(d Pk dbse of 2.5

oSN ek ads B0 4 dasa sl RBaie, Higdrgnompliae

SThal g for or PO administration. 30 Serial blood

50 sanPlRRRYofd CHIRAET fromamita 43 P dbsmdseaali > {hiibrigys ons,
mafDth: 40 S At éraic4m%bﬂ6§§£9§§ dpse ?Q%ﬁﬁﬁtﬁﬁﬂpf@ of
_test compounds in blood plasma were determined by liquid
diffeneaireRetapTRnnr SeRpREIRIINE AFR SR 4 W %5%%95@@%3’
Colgz&yééé?s@pﬁég@%&ﬁ%%@“iﬁbﬁmr |_ﬁ>§)lvi\f 31 40Q0L ﬁpfﬂiiﬁﬂi}:daf
iosystems, Foster City, with a_lower limit ntitation of 1.ng/mL.
on SYPARER; ﬁ?&é&fﬁ??e‘f?&‘%&%‘@i@ré%%?@a §e7s%é%fbl§?m et
reaBRShCemMpRN BN ldianalys(\boEk2ebloddiaing bifke{R2ffoddd@) the
Si inNonlin (Version 4.0.1, 5 Pharsight, Mountain View, CA). The
ﬂa‘ﬁﬁ% tl‘ﬁeﬁ'?g é"ﬁﬁl:@f’ télsa?eé’gvrﬁﬁeosl? ﬁ%écgg%%é% Ta %‘é]?#i)%gﬁep a%lﬁa VS.
Boliptirididenniedv@nnafitified feascntiBriioe pondeii atiovrosstineiet e
from time.af .desing toth easurable concentration (AUC(0-t))
o cé’é"g?cﬁg g%?t‘%%ﬁ?&f%ﬁe%%da ule. Oral bioavailability (FO0)).
i.e. tReecosmnhofisiERpredtio=6 PAUC(OfysRtPOvER wiRRPiiehTem the

ctNPGQRIRTIM AAMINISHAI0 R TR WRE GRIGHAIRLAS thd Wodrsacturer’s user
AUCro/AUCN x Dosen,IDosepo x 100% Test compounds which exhibit

mapygle Al o IR ASArhY R ReEFRSreIgE poalysia Mtk (g rpkfed Susp
SoRURPREIRd tohaue arpaterhioavailabiittoshenasminisieiedossally. The

compounds of the invention that were tested in thi as§ﬁyt ically had C.
CoRHRRIES Fifging HERLERS DB RSB R 45 UL A BTy

loganainafiReEanowiue, where BCso is the effective concentration for a 50 %
maximal response.

Test compounds exhibiting a higher pBCso value in this assay have a higher
potency for agoniiing the 5-HT,4 receptor. The compounds of the invention which were
tested in this assay, for example, in the cell line (1) having a density of about
0.5-0.6 pmol/mg protein, had a pECs; value ranging from about 6.5 to about 9.0, typically
ranging from about 7.5 to about 8.5,

Example 21: I vitro Model of Oral Bioavailability: Caco-Z Permeation Assay

The Caco-2 permeation assay was performed to model the ability of test
compounds to pass through the intestine and get into the blood stream after oral

administration, The rate at which test compounds in solution permeate a cell monolayer
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0.10 to about 0.35 .xg/mL; and AUC(0-t) values ranging from about 0.05
to about 0.9 ghr/mL, typically ranging from about 0.25 to about 0.8
ggbr/mL. By way of example, the compound of Example 2 had a C, value
of 0.055 .tg/mL, an AUC(0-t) value of 0.427 ghr/mL and oral bioavailabilit
WP Be rat model of about 30 %. 20 While the present (G S
been described with reference to the specific embodiments thereof, it

deshudd e mpdarsignd etass siilladsadeadihatyainserehanges may
4 be made and equivalents maybe substituted without departing from the
GBIERirit and scope of the invention. In addition, many modifications may

be ntade-1qaianhaeaskicutansiuatior cslatensd cbtrinpd siton ST Glatter,

rocess, progess step or steps, to t bjective, spiri h
R S R e R B R
w&eemmmeaama@pea@edh@m%@mmjmmwmmubn@mm
ﬁla%ratﬁ{%%ta%r@a&%%? te?lﬁiﬁkgz‘it‘sg&%ﬁ 3 NErSINANOYE ALRCOTPALEH Sifture.

reference’herein’i ough individually incorporated by reference.
Folowit@ 20061069 phreTwenBs/0he SosirRRer TSI R mogolayer

Wa%%&g&éa%fﬁ%@% B3R h bk e thfsidd bhahibB 2 Costar,
wherein:_ 5 R'is hydrogen, halo, hydroxy, C1_4alkyl, or C1 A]{al oxzi; R2
Campiigaie). e 6e5tIB AMRLRIRS R/ ot Thlock which was
eq sBUBRIIeE GlAalkyhephibdfatOaiNRaktiniR 4TS Dyeineg s Bimperature
Cl.4alkyl; W is selected from 10 (a) Y, wherein Y is s Iefcte{gfggm
coNTER SRR AT 574 57 R S FFOR 5 © hfsion chmber
m?\&%fa@t) (MR 1ER4ARe MRS CIPMBSR I, ahitl{l)aa effoitiyedf
ormula (b):
reducing thé u%zstirred boundary layer.
The permeation study was performed with test compound concentrations at
100 pM and with "*C-mannitol to monitor the integrity of the monolayer. All
experiments were conducted at 37 °C for 60 min. Samples were taken at 0, 30 and
60 min from both the doner and receiver sides of the chamber. Samples were analyzed by
HPLC or liquid scintillation counting for test compound and mannitol concentrations.
The permeation coefficient (Kp) in cm/sec was calenlated.
In this assay, a K, value greater than about 10 % 10°° co/sec is considered
indicative of favorable bicavailability, The compounds of the invention that were tested

in this assay typically exhibited K, values of between about 5 x 10 cm/sec and about 50
% 10 em/sec, more typically between about 15 % 10° cm/sec and about 40 x 10°° cm/sec.

Example 22: Pharmacokinetic Stady in the Rat

Aqueous solution formulations of test compounds were prepated in 0.1 % lactic
acid at a pH of between sbout 5 and about 6. Male Spragus-Dawley rats (CD strain,
Charles River Laboratories, Wilmington, MA) were dosed with test compounds via
intravenous administration (IV) at a dose of 2.5 mg/kg or by oral gavage (PO) at & dose of
5 mgfkg. The dosing volume was 1 mL/kg for IV and 2 mI/kg for PO administration.
Serial biood samples were collected from animals pre-dose, and at 2 (IV only}, 5, 15, and
30 min, and at 1, 2, 4, 8, and 24 hours post-dose. Concentrations of test compounds in

blood plasma were determined by liquid chromatography-mass spectromeiry analysis

38



10

15

20

25

RIB R5 N-CH2CH2 N X R6 R7 (b); wherein: 15 Xis selected from
-N(R)C(O)R9, -N(R)S(0)2R10 -S(RL1)02, -N(R8)C(O)OR12,
-N(R8)C(O)NR13R14 _N(Rs)S(O)2NR13R14-C(O)NR13R14
WIOEBINRIL3R14 -C(O)OR'2, -OR15-NR5R16 cyano, -SR¥;18I3005/646295
pyridinyl, pyrrolyl, pyrimidinyl, thiomorpholinyl, thiazolidinyl, 1,1-dioxo

YRR e R it T e St et ez
lompﬁﬁdﬁwlmmna@f’smmﬁ_‘imedlwith 1to3 halo; R5_is hydrogen or

o1 S R M BRI,
angiysis(adh] 86¢ dnrdivcend idoddiepdnige R selne téariioniinyHrogemn4-0.1,
PRI Wi DRI0, QRR, 800, ChdallevimiYherein: Glrdalpibis &%és%!?e)&xﬁy

substituted. with 1 to 2 substituents selected from hydroxg, C13alkoxy,
coRRRTHISE B/AN6Y MEEA Y REBHRIMAR Jeror Tht Z83R0T Hieransrdtrin
vs.gg%l@a%ﬁls@aig 6 @i é%"%dahg mgtﬂg%ﬁée_ﬁﬁgg%r% &ﬁ:!h L{F\ﬂ&w&nwhg@{at))
.5a nyl is optionally sybstituted with hydroxy, halo, =~ .
o A DA T SRR ol (AR P e o o8
noRR8ditakemtagRANBT fethfo:POHAG R0k & ARG HakeViagathzrhoom,
-(CH%}& Q CH2)q, wherein Q is oxygen or to sulfur and q is

W%%%aécpenaen Iy 0, 1, or 2; or R7 and X taken. together form
-NHC(O)NHC((Bor =AOINHEIOMNHpRE B setectedé6m hydrogen,

furanyl,.t drof I idli -4 I In L1-4alky i

o e po IR o A0,
anr Bffohirifegesser s aIACEY iy SivaiRrideraijebilinerdipn ordisisatity |

g orignaly bl biad Wil RIOMR werd oge10alky s Qryilh fiamnl &3
o and inlﬁg?zolyl is optionally substituted with CI..3aIk)\3//\f?%r e
vajatecinegaheniehar AR oA O HERarBsENTYRIREIR yanging fpanafiout
0. WS B Sul dkY Iapntionalyeubstitied YAMREG, Bahales 1o about 0.9
ng-hr/mi, typically ranging from about 0.25 to about 0.8 pg-hw/mi. By way of exampie,
the compound of Example 2 had a Cruy value o 0.055 pg/mlL, an AUC(0-t) value of

0.427 pghr/mL and oral bicavailability (F(%)) in the rat model of about 30 %.

‘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 varions
- 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, o the
objective, spirit and scope of the present invention. All such modifications are intended
to be within the scope of the claims appended hersto. Additionally, all publications,
patents, and patent documents cited hereinabove are incorporated by reference herein in

full, as though individually incorpor_ated by reference.
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20 or RS and R1 or R6 and R1 " taken together form C2.5allcylenyl; R 12

is Cl.4alkyl; R13 and R14 are independently hydrogen or C1.4alkyl; R15

is hydrogen or Cl.4allcyl, wherein Cl.4alkyl is optionally substituted with
Wy 25 or when X is -SR15, R' and R15 taken togetherffofi$2a05/046295

dalkylenyl; R16 is -(CH2)r-Rn, whereinris 0, 1, 2, or 3; and R17 is

selected fr , .Cl-3alkyl, C1.3alkoxy, -C(O)NRaR',
-C(O)-morp%%ﬁﬁ%%ﬁ@fﬁ%&ﬂfﬁyl, pyrimidinyl, morpholinyl, and
tetrahydrofuranyl, wherejn C1.3allcoxy is optionally substituted with
hydroxy: pt‘é\%‘@ﬁc’t‘ﬁ?ﬁ 9#??8’???’% ’'R17 is selected from hydrogen, 30

Cl-3alkyl, pyridinyl, and pyrimidinyl; and when r is 1RRE*is hydrogen or

R17 forms a carbon-carbon bond with the -(C Q)Lgéfb\ogwtom; R'5is

-C(0O)0O-CS-3alleyl, -S(0)2-C1.3alky, i_3allcyl; Ra, Rb, and R
l; 9

are independently hydrogen or ClI- 0O 2006/969125

PCT/US2005/046295 ais ; n i8En integer of 1, 2, 3, 4, or 5;
provided that when npd-4:-Xis SIQ/@, or X forms a carbon-carbon bond
with the carbon atom beari Nsubstituent@RG and R7; ora

pharmaceutically-acceptable salt@r solvate or stereoisomer thereof. 5 2.
The compound of Claim 1 wherein RI is hydrogen or halo, R2 is isopropy!
or Cagwyeloalkyl, and R4 is hydrogen. 3. The compound of of Claim | or 2

whergi ' XY, o LOfvdraxymetiy,: OC(O)NHCH3, or
-OC(%“I\%?%&%QZ%?%C% %&%&%3 )g;r!]d ngg take?]’ together form

-OCHZGH2-salkythe Eonsy®aatrdt Claim 1, which is a compound of
formyla,( I’f:}fhrd%% (N-Mhioﬁl, M&k‘ﬁ-ﬁu&sﬁtuted Ci.alkyl, or —bC(O)NRaRb;
R* is hydrogen or C;salkyl;
W is selected from
(2) Y, wherein Y is selected from -NR™)C(O)R’, NR™S(O):R",
NR®C(O)ORY?, -NR*)C(O)NR’RY, and -N(R*)S(0);NR“R"; and
(b) amoiety of formula (b):

RS
| |
N~—CHoCH, TN X
. [§]
R R (b
wherein:

X is selected from ~N(RHC(OIR?, -NRYS(O)RR®, -SR)0,, NERHC(OYOR?,
NERHCOINRIRY, -NRHS(O)NRPRY, -C(O)NRPR™, -OC(O)NRPRY, -C(OYOR™,
-ORY", -NRSRw, cyano, -SR*, CF3, pyridinyl, pyrrolyl, pyrimidinyl, thiomorpholinyl,
thiazolidinyl, 1,1-dioxo isothiazolidinyl, imidazolyl, indolyi, tetrahydrofuranyl,
pyrrolidinyl and piperidiny}, wherein pyrrolidinyl is optionally sub stituted with oxo and
piperidinyl is optionally substituted with 1 to 3 halo;

R®is hydrogen or C_salkyl, wherein Cy.alkyl is optionally substituted with
hydroxy, Cisalkoxy, or cyano;
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15 wherein: R' is hydrogen, halo or Cl-4allcyl; R2 is isopropyl or
C45cycloalkyl; R3 is hydroxy, Cl-3allcoxy, or OC(O)NTRaRt; W is
selected from 20 (a) Y, wherein Y is selected from -N(ea)C(O)R9,
WRIISEISEI2RI0 -N(Rsa)C(0)0R12, -N(R$a)C(O)NRt3R14 ZRd/USZH05/046295
-N(R$a)S(0)2NR13RI4; and (b) a moiety of formula (b): R18 1 15

N-GHZGHA X O | e en ox
G P I O A,
haidl(R8)S(DIPR1Le] kS (RLaDPCiNRB) G(vjoRell, sreRByed BTNIR 18R 14

] - i 13R14 14 -C(O)OR12
)

1,1-dRoxoisBihiaedidiogerintiGazaitland pyrrolidinyl, wherein. pyrrolidiny!
is opfippally spbsitutecawith exon PR iahyCkeaeNh Sallawiehyl, wherein
Cl_3alkyl substituted at the terminal position with hydroxy; R6 and R7 a
Coalrysarliventenaty aspieni hwﬂs@ewya%wﬁ%sm%ﬁ@a L
orafd Qigke.hydrogen or CI_3allryl; or RS and R8 or R5 and R6 together
form a C2-5alkylene; 10 or R3 and R5 or R3 and RS taken together are

-ocH? & Rer& hiridyerlrter asyharany bYrbrsr, or Cj_3alkyl;

R10 is RF-3alky pbeisinriGa-Galicyl (roptionatl, sy batitsedyistbxygen or

-5(0)2C1 3allcyl, or with from | to 3 halo; R11 is hydrogen, NrRb, or C1
sl AR @R P8 s oftionally substituted 15 with from 1 to 3 halo;

or R5:aRrd K4 k esiB6tapdiRi fotakeNoge eI Soin G2EARIBOYDIRES is
cls %[L;:%gl ;selected from hydrogen, furanyl, tetrahydrofuranyl, pyridinyl, or Cialkyl,
wherein C, 4alkyl is optionally substituted with hydroxy or with fmm 1 to 3 hale;

R is selected from hydrogen, Ci_salkyl, pyridinyl, and imidazolyl, wherem
C1.4alkyl is optionally substituted with -S(O)R’, Cg_ﬁcycloalkyl; or with from 1 to 3 halo,
and imidazolyl is optionatly substituted with C,_zalkyl;

or R® and R* taken together form Caalkylenyl;

R is hydrogen, ~NR®R®, or C;.4alicyl, where Cy4alkyl is optionally substituted
with from 1 1o 3 halo; A

or R’ and RY or R® and R taken together form Cs.salkcyienyl;

R™ is Cpaalkyl;

R and R™ are mdependently hydrogen or C;..alkyl;

RY is hydrogen or C;_salkyl, wherein C.salkyl is optionalty substituted with
hydroxy; l

or when X is -SR'*, R and R*° taken together form C;.salkylenyl;

RYis -(CH2)T»R”, wherein »is 0, 1, 2, or 3; and RY ig selected from hydrogen,
hydroxy, Crsalkyl, Cysalkoxy, -C(ONRPRP, -C(O)-morphelinyl, pyridinyl, pyrrolyl,
pyrimidinyl, morpholinyl, and tetrahydrofuranyl, wherein Cr.aalkoxy is optionally
substituted with hydroxy; provided that when 15 0, R is selected from hydrogen,
Cr.aalkyl, pyridinyl, and pyrimidinyl; and when r is 1, R is hydrogen or RY forms a
carbon-carbon bond with the -(CHy)~ carbon atom;

R is -C(0)O-Chraalkyl, -S(O),-Czalicyl, or -C(O)-Cyalkyl;

R, R®, and R® are independently hydrogen or Cysalkyl;
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R13 R14 and R15 are independently hydrogen or Cl-3alkyl; R16 is
-CH2-C(O)NRaRDb, -CH2-C(O)-morpholinyl, -CH2-pyridinyl, 20
-CH2-pyrimidinyl, or -CHz-tetrahydrofuranyl; R18 is -C(O)OCH3,

WOSHS§PEHR, or -C(O)CH3; Ra and Rb are independently hyBrdgeHr/ 046293
C1-3alkyl; ais 0 or 1; and ii is an integer 01, 2, or 3; provided that when ri
is 1, Xisse- R13,§" X forms a 25 carbon-carbon bond with the carbon

atom bearllng’t e substituents R6 and R7; or a

phamiagauitisatyideaplablesperanidiaor it sidotdt FRredt 5, forms
2 ARG ELAmROUSh e tAmNEREE RIS LA04 wieiBktkis Selaster’ from:

a) Y, wherein Y is selected from -N(lea)C 02R9, -N(RIa2)S(0O)2R1Q, and

30 -NTEREAyTIEIriBRecae {51 A ThenbR o PTSHRAR B WHEREH X is

selected from -N(R8)C(O)R9, -N(Rs)SOOzRI, N(R)C(O)ORIz

N(R8)C(O)N,RI3R14 N(Rs)S(0)2 RI3R14 -p(O)NRlBRﬁlé -0 , and 1

eyan. 93 WS SO0 BB DS BET) (TET5H5 46 5988 He dniyoline B P
or@%@@ﬁ)&fiﬁ,l%‘iﬂ?ii Savaerein W is selected from Y, wherein R8' is

hydrogen or methyl; R9 is hydrogen, tetrahydrofuranyl, pyridinyl, or

methyl; R10 and R12 are methyl or ethyl; and Rt3 and R14 are

independentlykygiagen of o5 anethyl.of 2 Frie:comibisidbanyetiexf,

Claims 1 tq 5 wherei is a mgi rmula {B) whetein;, {i) X isse ;
RO s B G Hb S Ry erogi K nd R (e (A
tobegriheeforoCKZalkylenyl, and X is selected from -N(R8)C(O)R9,

-N(R8)S(0)2R10, and -N(R.8)C(O)NR13R14 8. The compound of any

one of Claims | to 4 wherein W is selected from 15 -NHC(O)H,

-N(CHi3)C(Qltd cdMiiR(@ )i (CHBIB (©)ChIBPo(CHS) SoyIeH3):

-NT(CH3)C(O)NHCH3, -N(CH3)CH2CH2CN, 3

1-methanesulfonylpiperazin-4-yl, 1-dimethylamipocarponyl|piperazin-4-yl,

1-(tetrahydrofuran-2-yl)carbonylpipeéazi -4yt R\/b\/\ﬁl
3-(methoxycarbonylamino)pyrrolidingl-

wherein:

R is hydrogen, halo or Cyalkyl;

R? is isopropy! or Casoycloalleyl;

R? is hydroxy, Cisalkoxy, or OC(O)NRR;

W is selected from

(1) Y, wherein Y is selected from -NR*®)C(O)R’, NER¥S(ORR'Y,
NR®)C(0)OR?, -NR*™)C(O)NR’R™, and NER¥HS(O)NRPRY; and

(b} a moiety of formula (b):

R1e —I Tﬁ

|

N==~CH,CHp TN X
[
) R® R’ ®

wherein
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group consisting of: 1-isopropyl-IH-indazole-3-carboxylic acid
{(1S,3R,5R)-8-[2-hydroxy-3-((S)-2- methoxymethyipyrrolidin-
1-yl)propyl]-8-azabicyclo [3.2.1 Joct-3-yl} amide;
WOLHEpIEPIAS1H-indazole-3-carboxylic acid ((IS,3R,5R)-8-{3-ReIYat9%6295
ethyl)methyiamino]-2-hydroxypropyl}-8-azabicyclo[3.2.1]oet-3-yl)amide;
1-isapropyl-1H-indazaqlex3; xylig a€i R,2R)18:42-h 12
(tetrahy rég?ﬁ}%%- -%éﬁ}%%réﬁﬁ?%@%@l ’-é@fﬁ)%ﬂ/clo : 1-(]%3%:?%
NURSOGRITH TS0 b PRI APHRROTE. 4 cBOONRICRIGidOC(OINR "R, -C(O)OR ™,

IS, )-8-[2-hydraxy-3-(4- : . doxoisothiazolidinyl
O e AR i SO omidinst pomolyL, L Gaxgiepimotidin |
imtuotsbpropyictplifiorzslesisamexilio iR SBRSRyiped with oxo;

carb rohphn=2-yl - i e ide:
o e e L U P oo e
hydimrethylcarbamoylpiperazin-

1-yl)1&-bygroxypropyll-8azaki %@iﬁ[ﬁ;%ﬁ&@ﬂl@h?‘&%@&?hﬁﬁé&é@hﬂb 0F CYano;
2006/06912%aPCr/U82005/O46295 1-isopropyl-IH-indazole-3-carboxylic
acid K1meR by Bygqgen or Cralkyl;

methanesulforylpiRerazi i 2naathexypropyllyimazabicyclo[3.2.1]oct-3-
yl} amide; 1-isgpro I-IH-ig;dazole-s-carquylic&%ig _
{(1S SR RYIR[ (R I Ayfoxiplsdogsther aro-OCH U Ho

Ene(thﬁ"qg%@Qiﬁé?%p%@ﬂiﬂd%ﬁdi@:ﬁ?ﬁwrﬁm@%bic@%&%ﬂ]0ct-3-yl}ar|nide; 5
1-(2-hydroxy-3-{(1S,3R,5R)-3-[(1-isopropyl-|H-indazole-3-car -amin
016 by S 2 BE T RS PR ML S AR SCOTetA o
weBtesml-igoprapyl-IH-indazole-3-carboxylic acid
{(1S,3R,5R)-8-[(S)-2-hydroxy-3-(4 ) , : .
et RSP BmaR b 1 prS By LA Segelyhis bRy g
wikhsapropyd-tHdiidazole-3-carboxylic acid {(1S,3R,5R)-8-[2-hydroxy-3- 10

Lol by eI At {1 TR S L ety

mc_ethyl&mirniq)gé_ald]fgf,droxypropyl]-8-a_lzabi_eyclo[3 2.1]oct-3-yl}amide;
et O S S L SV E B 1o £y amide: 15
1:isoﬁ8ﬁyk@%ﬂéﬂ@l&fﬁ%aﬁ%@[@a@i@?ﬂ@g}m,S@i)L:SPDBi@iT}EL'
(15,37, 5R)-6-(2 hycroy-3
[(pyridiles+-CERhoRTarm{RuipFapyh-8-62¥BiEyclo[3.2.1 | oct-3-yl)amide;
R*® and R® are independently hydrogen or Cy.salkyl; '
aisOor1; and
n is an integer of 1, 2, or 3; provided that when nis 1, Xis SRY, or X forms a
carbon-carbon bond with the carbon atom bearing the substituents Réand R7;
or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof.
5. The compound of any one of Claims 1 to 4 wherein W is selected from:
(2) Y, wherein Y is selected from -NR*®C(O)R’, -NR*)S(0),R"’, and
NER*¥™C(O)NR PR, and
(b) amoiety of formula (b) wherein X is selected from NERHTOR?,
NERHS(0)RY, NRHC(O)OR?, NRHC(OINR¥RY, NRHS(0)NRR™,
-C(O)NRPR™, -OR", and cyano.
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1-isopropyl-IH-indazole-3-carboxylic acid [(1S,3R,5R)-8-(3-formylamino-2-
20 hydroxypropyl)-8-azabicyclo[3 2.1]oct-3-yl]-amide; and
1-isopropyl-IH-indazole-3-carboxylic acid {( I1S,3R,5R)-8-[(R)-2-hydroxy-3-
WhsthAarE3EIfonylmethylamino)propyl]-8-azabicyclo[3.2.1]o A At #de 295
and pharmaceutically-acceptable salts and solvates and stereocisomers
thereof. 25 10. A pharmaceutical composition comprising a therapeutically
effective amount of the compound of any one of Claims | to 9 and a

phasinace @icathraccegtabioy carigfClama ténfpobeigiasciairpisetsd &ag ¥
ane gf&laims 1 1o 9 f gdt 0 Qany
Whgjr:%ng% C%l&rl?@ %9 o%r{‘cﬁ%’u?a%%%%éfg 5%%%%?%%%%%2% Tr?guse of
megttpinki2mhBléimamesthedicaindinmg Ror avd Readnf erendsEnitygirogen or
me%gﬁdition in a mammal associated with 5-HT4 receptor activity. 14. The
use of Claim 13 wherein the disease or condition is a disorder of reduced
motility of the gastrointestinal tract. 15. The use of Claim 13 wherein the

medical congitign.isselestef o dherarup eonsistirmalitiabiedpuel
syndrome, chronic constipation, functional dyspepsia, delayed gastric
fompypstyin gV igE@ioesophageal reflux disease, gastroparesis, post-operative
ileusg;intestinal psgudo-obstruction, and drug-induced delayed transit. 16.
Use of a therapeutically effective amount of a ﬁg}qrr%}aceutic | camposition

compisfri§ & BharacattiBamAOEAEhIE & AMFA RSSO R of
coRimbfonhe mamdactaeroiaririomientfohietRg saisorder of

reduced matility of the gastrointestinal tract in a mammal. 17. A process
Nér ‘B%g% compound of formula (1), wherein R', R2, R?, R4, and W
are defined as in Claim 1, or a salt or stereocisomer thereof, the process

;()([B'O@{,i\,si’iﬂg;é%%ﬁéﬁ@%ﬁggﬁlﬁg%ﬁﬁﬁm R RN SRR R SR
NHC(O)H, -N(CH3)C(O)H, -NHC(O)CH;, -N(CH3)C(O)CHs,-N(CH3)S(0),CHa,
“N(CH3)C(O)NHCH;, -N(CHz)CH,CH,CN, 1-methanesulfonylpiperazin-4-yl,
1-dimethylaminocarbonylpiperazin-4-yl, 1 -(tetrahydrofuran-2-yl)carbonylpiperazin-4-yi,
37{methoxycarbonylarrﬁno)pyrmﬁdin—1~y1, and 2-(methoxymethylene)pyrrolidin-1-yl.

9. The compound of Claim 1 wherein the compound is selected from the
group consisting of:
[-isopropyi-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-{ 2-hydroxy-3-(($)-2-
methoxymethylpyrrolidin-1-yDpropylj-8-azabicyclo[3.2.1]Joct-3-y1} amide;
1-isopropyl-1H-indazole-3-carboxylic acid ((15,3R,5R)-8-{3-[(2-cyano-
ethyl)methylamino]-2-hydroxypropyl}-8-azabicyelo{3.2.1 Joct-3-ylamide;
1-isopropyl-1H-indazole-3-carboxylic acid ({(15,3R,5R)-8- {2-hydroxy-3-{4-
(tetrahydrofuran-2-carbonyl)piperazin-1-yljpropyl} -8-azabicyclo[3.2. [Joct-3-yl)-amide,
1 -isopropyl-LH-indazole-3-carboxylic acid {(1S,3R,5R}£-{2-—hydroxy~3-(4~
methanesulfonylpiperazin-1-yl)propylj-8-azabicycio{3.2.1]oct-3-yi} amide;
1-isopropyl-1H-indazole-3-carboxylic acid [(15,3R,5R)-8-(4-
carbamoyimethylmorpholin-2-ylmethyl)-8-azabicyclio[3.2.1]oct-3-y1] arnide;
1-isopropyl-1H-indazole-3-carboxylic acid {{15,3R,5R)-8-[3-(4-
dimethylcarbamoylpiperazin-1-yl)-2-hydroxypropyl] -8-azabicycio[3.2.1oct-3-y1} amide;
94
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H-W (~) 96 (b) reacting a compound of formula (IV) : O \NOH RN R 2
(IV) with a compound of formula (V): R3 R4 H2N to provide a compound
of formula (1), or a salt or stereoisomer thereof. 18. A process for
WEr9afIFy %4 compound of formula (1), wherein R3 is hydrox§CEd IS R#6295
R4, and W are defined as in Claim 1, or a salt or stereoisomer thereof, the

reo R a Rl oAy 5 v e
meﬁauamgfammmmm&bﬁmﬁlmmm\W@HWM’&"@-1]oct~3-y1(} amide;
1-isopropyl-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-[(R)-2-hydroxy-3-(4-
methanesulfonylpiperazin-1-yl)propyi]-8-azabicyclo[3.2.1Joct-3-yl} amide;
[1-(2-hydroxy-3- {(1S5,3R,5R)-3-[(1-isopropyi-1H-indazole-3-carbonyl)-amino}-8-
azabicyclo]3.2.1]oct-8-y1} propyDpyrrolidin-3-ylJearbamic acid methyl ester;
1-isopropyl-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-[(S)-2-hydroxy-3-(4-
methanesulfonylpiperazin-1-yl)propyl]-8-azabicyclo[3.2.1]oct-3-yl} amide;
1-isopropyl-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-{2-hydroxy-3-
(methanesulfonylmethylamino)propyl]-8-azabicyclo[3.2.1]oct-3-y1} amide;
1-isopropyi-1H-indazole-3-carboxylic acid {(1S,3R,5R)-8-[3-(acetyl-
methyianﬁno)—2~hydroxypropyi]-8~azabicyclo[3.2.1}0(:‘5-3-)11} amide;
1-isopropyl-1H-indazole-3-carboxylic acid {(15,3R,5R)-8-[3-(formyl-
methylamino)-2-hydroxypropyl]-8-azabicyclo[3.2.1 Joct-3-yl tamide;
1-isopropyl-1H-indazole-3-carboxylic acid {(15,3R,5R}-8-[3-(1,3-
dimethylureido)-2-hydroxypropyl]-8-azabicyclo[3.2.1]oct-3-yl} amide;
1-isopropyl-1 H-indazole-3-carboxylic acid ((15,3R,5R)-8- {2-hydroxy-3-
[(pyridine-4-carbonyl)aminojpropyl}-8-azabicyclo[3.2.1 Joct-3-yhamide; ‘
1-isopropyl-1H-indazole-3-carboxylic acid [(15,3R,5R)-8-(3-formylamino-2-
hydroxypropyl)-8-azabicyclo[3.2.1]oct-3-y1]-amide; and
1-isopropyl-1/1-indazole-3-carboxylic acid {(1S,3R,5R)-8-[(R)-2-kydroxy-3-
(methanesulfonylmethylamino)propyl}-8-azabicyclo[3.2, 1joct-3-yl} amide; and

pharmaceuticaliy-acceptable salts and solvates and stereoisomers thereof.

10. A pharmaceutical composition comprising a therapeutically effective

amount of the compound of any one of Claims 1 to 9 and a pharmaceutically acceptable

carrier.
11. A compound as claimed in any one of Claims 1 to 9 for use in therapy.
12.  Use of a compound of any one of Claims 1 to 9 for manufacture of a
medicament.
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(IV) with a compound of formula (V): 97 R3 R4 N,VW H2N )\, (V) (c)
reacting a compound of formula (V1): NH NHR1/N N RZ (VI) or a salt
thereof, with a compound of formula (lll): H-W (i) and a compound of

formula, (VINhR3:RAr El2fub- 1 VAT roh@Eain&idsAdeaying GEauwiabn(dy 2

reacting a compound of formula VI) with a compound. of formula (VIII): O
g0 49 i} % pRawiee é%ﬁsm%%mlb?#éﬁﬁ ERECICiGi A St or

stereoisomer thereof. 19. A process for preparing a compound of formula
(1), threlnrlﬁe Re ﬁlBl]il 137 R5L Rs Rl R11R13 R1

Tai he dlse B 11051 15 a.dis
n, W and X are as gﬁﬁ Jlaim prOV| hat when & |sd(5

refyarogetloy @Cltl&a,th:aﬁgwmmm @ttcallcyl is optlonally substituted W|th
hydroxy, C1.3allcoxy, or cyano, or R3 and R5 taken together form
OCH2CH2-; or a salt or stereoisomer thereof, the process comprising:

reactlﬁé a C@h@p@g@g ffsrhuRhgxip the medical condition is selected from the

group consisting of irritable bowel syndrome, chronic constipation, functional dyspepsia,
delayed gastric emptying, gastroesophageal reflux disease, gastroparesis, post-operative

ileus, intestinal pseudo-obstruction, and drug-induced delayed transit.

16, Use of a therapeutically effective amount of a pharmaceutical composition
comprising a pharmaceutically-acceptable carrier and a compound of claim 1 for the
manufacture of a medicament for treating a disorder of reduced motility of the

gastrointestinal tract in a mammal.

17. A process for preparing a compound of formula (I), wherein R', R*, R?, RY,
and W are defined as in Claim 1, or a salt or stereoisomer thereof, the process comprising:

{a) reacting a compound of formula (II):

R3'

_HR“F
o%@
L TSTR NH
(1)

with a compound of formuia (IH):
H-—-W
(0
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98 or R3 R4 Rig ON,,YNH \JNHR -\ N N R2 (IX) wherein R19 is Rs,
RBa, or R78; with a compound of formula (X): L WI, (X) wherein: Lis a
leaving group; and (a) when R'9 is RBA, W" is selected from -C(O)R9,
-S(O)2R1, -C(O)OR", C(O)NR13R14 and -S(O)2NRi3R14; (b) when R'9
is R18, W" is -(CH2)2-N(R5)(CR6R")"-X; and (c) when a is 0, R19 is R5,
w i%j%g)& AR df fyerggerver Cl-4alkyl, wherein C,_aalkyl is
optionally substituted with hydroxy, CI_3alkoé(y, or cyano, or R3 and R5
taken together form -OCH2CH2-; to provide g compound of formula (1).

20. The product prepared by the pro anypne of Claims 18, 19 and
20. 99 R'—— N
N
2
Iv)
with a compound of formula (V}:
R® R*
| N W
HaN \
V)

k4

to provide a compound of formula (I), or a salt or sterecisomer thersof,

18. A process for preparing a compound of formula (I}, wherein R? is hydroxy
and R}, R?, R?, and W are defined as in Claim 1, or a salt or stereoisomer thereof, the
process comprising:

(a) reacting a compound of formmla (II):

R 1 : = \N NH
U
Lo
with a compound of formula (II):
H=~W
am
(b) reacting a compound of formula (IV) :
]
R1 i AN \N OH
| #
Z N
F5{2
{Iv)

with a compound of formula (V):

il
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R R*
NS W

HN o\

V)

(c) reacting a compound of formula (VL)

or a salt thereof, with a compound of formula (II):
H-w
(HD)

and a compound of formula (VI):

wherein L is a leaving group;
or

(d) reacting a compound of formula (VI} with a compound of formula (VII):

W

o R
(VI

to provide a compound of formula {I), or a salt or siereoisomer thereof.

19. A process for preparing a compound of formula (), wherein R!, R%, R®, R®,
RS, RS R7, R® R® RO R', RY, R R, @, n, W and X are as defined in Claim 1;
provided that when « is 0, R® is hydrogen or C;_salkyl, wherein C; salky! is optionally
substituted with hydroxy, Cisalkoxy, or cyane, or R? and R® taken together form
-OCH,CH;-; or a salt or stereoisomer thereof, the process comprisixig:

reacting a compound of formula (IX):

08



or

S NH \I
R'E N
N
2 (IX)

wherein R is R°, R®™ or R'®:
with a compound of formula (X):
=

(X)

wherein:

L is a leaving group; and

NH

(2) when R' is R®, W is selected from -C{O)R, -S(0)R', -C{O)OR™,

-C(OYNRR™, and -S(O)NR"R";

(by when R is R, W” is {(CHy)p-N(R*YCR°RT),-X; and
{c) when a is 0, R is R°, W” is (CR*R"),-X, and R’ is hydrogen or

to provide a compound of formula (I).

Cr.aalkyl, wherein C;alky!l is optionally substituted with hydroxy, C,salkoxy, or cyano,
or R? and R’ taken together form ~-OCH,CH-;

20.  The product prepared by the process of any one of Clamms 18, 19 and 20.
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