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fromU S. Provisional Application Serial Nunmber

60/ 951, 201, filed July 21, 2007, the entire contents

of which are incorporated herein by reference. FlIELD

et ani n- cortRMIRIING S hSLITATRRINLE B ER 1 "

sel ective antagoni st 5-pyridi none substituted

i ndazol es that are useful for treating obesity, to
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and to.nmethods or t r.eat t .. of :
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[ 003] CbeS|ty and the nultitude of co-norbidities
refergegoci at ed with obesity such as di abetes,

dysl i pidem a, coronary heart disease, and certain

cancers are a major concern for public health. The

currently avai |l abl EIRUDROFEIEE INVENTION api es for the
treat nent of obeS|t have |limted efficacy and sid
10002t Fhe.taveprgh e o PHERR melanin-erpecntretieg Bofong (MCH) receptor-
selec?fgrg %gL ggllﬁ?t;S Hfl%lﬁ@tie suBFtaﬁtieE Q%%%gltg% ﬁag tgli%ﬁ{;sg%o r?c?rrgtﬁegﬁﬂé’ obesity, to
pharfnGHi}ichla® nipesitionslentprisiegithass @mpmuedts, gaditacmptpts fhe the treatment

t hat exert an effect on food,.intake and body wei ght
of ohes 15K icbh RN i BRI g fienan & B

neur opepti de expressed in the zona incerta and |atera

hypot hal anus in response to both energy restriction

and | eptin def m%@OW QETHMMEN’TE@N mul at e

atera

[Oﬂﬂﬁgﬁgem Vwa%ﬂe <§ o?f ﬁ@bﬂoﬁsﬁlﬁfﬁ aeSé?ﬁlatF% 3]11;% OtbF?]l%él sucﬁ as diabetes,

dyslipydeatif aéoaamy hehrt aeRed, @all Icérieinesacds aee 6ah4jebomdeeh ifér public
asted control and ob/ob animals. In addi ti on,

healthn Hha qurandatavailafile Rhaymacerisn thﬁ@P@é§@%theﬁfQij0%§é obesity have
hmfg@%ﬁﬂ;%ﬁ%a&?g\o n(gef%f{’f&g ﬁléﬁ hﬁnt {ﬂ'eﬁn 1%5' nlgnus Q%B_s' ggfeﬁghﬁt medical

roni c 1 ntusion o

needabebéttey pharniicetherapmforbbeshyysi ol . Endocri nol . Met ab.
284, E583, 2002). Mce |acking MCH are hypophagic and

| ean with increased netabolic rate, whereas animls

[OOOQ{’%%%E hﬁ]zga g?l@g? g@g‘l“ﬁsh%s b ﬂﬁ%‘cb ; té%?dtél%rex1genlc peptide

that efdrecnsfEnt ot fwd mtaka/mctbodny' W@gm@gm@tidiﬁBMCH is a cyclic 19 amino

acid pEUEDSTG CaRieoRT TERRARACIGH 674 RETA RS BB HEEAT Kepipge to both
ener%ﬁfe@'ﬁfb@loﬂ ‘andMidpliln- deﬁéféh%g Manid B wWyRakihalf8& dU@hen injected
ws Perspect 19(5) 3, 2006). An orphan G protein

into d@dpﬂeexﬂ verttielstadrats GRERYc MBI A fos MEHyis m@euhafendem theshypothalamus

of gene 1091539 robés%rnmce (ob/ob) and in fasted control and ob/ob animals. In addition,

animals treated with MCH show increases in glucose, insulin and leptin levels, mimicking
human metabolic syndrome (Gomori, A. Chronic infusion of MCH causes obesity in mice
Am. J. Physiol. Endocrinol. Metab. 284, E583, 2002). Mice lacking MCH are hypophagic
and lean with increased metabolic rate, whereas animals over-expressing MCH gain excess

weight on both standard and high fat diets. MCH is thought to have effects on other nervous
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MCH. Disruption of the binding between MCH and the MCH

receptor, i.e. MCH antagonism may thus be used to
weouwanewart the effects of MCH (McBriar, M D.PEEUSWS/070535

advances in the discovery of nelanin-concentrating

hor none receptor antagonists Curr. Opin. Drug Disc. &

Dev. 9(4), 496, 2006). SUMVARY OF THE I NVENTI ON [0005]

syste;IrE gut}ecﬂlgésn r OV qﬁg%ﬁ’gbﬁﬁdﬁ gqgle %Ilgnal%ro]ne%%ini%‘éq{%fentraﬁng
Hor&)ﬂ\é fFM%m-MsBﬁg R %ﬁéycpoﬁﬁldmuéﬂbﬁl%?\lew@ P'elsschtolr9(§-) 2R3 2006).

R1R2, wherein Rl an are each i ndependently
An @mhlanoﬁi protean lcgupled) meqeptomt(éid?Cﬁ)k\yas re@r:ntm identifigd as a receptor for

MR o7 RSPt o e Bt oricoal N C B paT e G Bg HRBY e men

antaghisrdl @RR kS H&ea@aqsmhmerarct e dhdcesnoOMAIP MRIcBYiar, M. D. Recent
contains 1 or 2 heteroatons in addition to the N atom

advagegswi; thRadigenycry of meclgesongentfaties dempong [ceptorn pRipeonists Curr.

her R3 or R4 to form an
Opnbpgﬁ%ﬁ%¥lé sub‘?r%%iggm%yrrolidin-2-y|; Bis selected
fromary, heteroaryl, and cycloalkyl R5 R6, R7 are

each |ndependentL% selected from - 0- al kyl,
al kyl, halo, - GRYCRE T Q?IVENTIQ& eroaryl, and
[OOOV\ETR&Q ¥§12ﬂ’)jvrde@ rlg E%ﬁ‘ddn%e Szrlt‘gran e gdﬁﬂglt RF el 19@&11‘[1&1 ak compound

of fopymkadt i din-1-yl, then (a) when B is a 5-7-nenbered
nmonocyclic aromatic heterocycle, at |east one
het er oat om of sai d nonocyclic aromatic heterocycle IS
adj acent to the position where BHat s to the
pyri di none noiety, and (D) mhen which is
substituted at the 2- p03|t|o- Nnet at the
3-position by nethyl, tTere atNleast omé 2 WO
2009/ 015037 PCTﬂUBZOO8 870838 addi ti of aI substi tuent
on the phenyl ring. In| sope enbodi nents, when n is 0,
R3 and R4 arersS % pyrrolidin- | -yl, then when
Bis a bicyclic_Xx jat i ¢ heterocycle, either (i) at
| east one heﬁ@roa om of said bicyclic aronhtic
heterocycle is adj acent to the position where B
heigih aches to the pyridinone moiety, or (ii) the ring of

nis 8t  PIOVRIRCwRAERIER T snd¥eT 86 Q&HChEpMIi&Hly H and optionally
substituted alkyl, or R' and R?, together with the N atom to which they are attached, form a

4-7 membered optionally substituted non-aromatic heterocyclic ring which optionally
contains 1 or 2 heteroatoms in addition to the N atom shown; R® and R? are cach
independently H or alkyl; or R may combine with either R* or R* to form an optionally
substituted pyrrolidin-2-yl; B is selected from ary, heteroaryl, and cycloalkyl; R>, R®, R’ are
cach independently selected from H, -OH, -O-alkyl, alkyl, halo, -CF3, and -CN, -O-aryl,
heteroaryl, and hetercyclyl; and R'* is H or -OH; and provided that when n is 0, R* and R*
are H and R is pyrrolidin-1-yl, then (a) when B is a 5-7-membered monocyclic aromatic
heterocycle, at least one heteroatom of said monocyclic aromatic heterocycle is adjacent to
the position where B attaches to the pyridinone moiety, and (b) when B is phenyl which is
substituted at the 2-position by methoxy or at the 3-position by methyl, there is at least one



attaches to the pyridinone noiety does not contain a
heteroatom [0006] In accordance with sone enbodi nents
wo@Rowhesosnvention, Ris selected fromthe groupCT/US2008/070535

consi sting of pyrrolidin-1-yl,
3- hydroxypyrrolidin-1-yl, norpholin-4-yl, 3-
hydroxynethylpyrrolldln 1 yl, di nmet hyl am no,

i.n-1- : 2- oxa- azablc clo
oy RE S HBegE g the PRESd ol b e gpati PR oV B LR and R are
H anld"FOIY pyrdtid ity A5 DXAYRWI KR! B gs' dbidydlicraromatic heterocycle cither (i) at least
R- 3- hydr oxyp Frolidin-1-yl
one @t@oﬁym Qf)@;l 1¢wllpqu1@¢t1cd1e|terg_cyyle is Rdjacent to the position where B

- h oxymet hyl py. oI| . . . .
stacl Rt PR LR LE b G P oo HREhiexsis seomtic hgerocyele which
attachO1® tREPRA iR Boicly dRFBbI®ataM b Reteidattp. R3 or R4 to

formpyrrolidin-2-yl. In accordance wth sone

enbodi nents of the invention, R3 and R4 are both H 1In

[Oﬂﬂﬁ]oﬂf%cgg%g%er@ﬂﬁ Somf n@%gdlgleni fglﬁ@ﬁ&erﬁmoﬁ' Qchte%ﬁ‘Pélsthe group

n sone e e |nven

consp;hﬁgyl ofl n p}&rcmdenﬂ)qd,l ne&tl@drﬁypj'zrﬁﬁﬁhln-lt}d,get hephdlinkd-yl,  3-
i's selected fromthe group consistin

hydr8¥yrﬁﬁgﬁ19V“0 lﬂdleﬂl'lﬁlr oﬂH%?WY aming. f IPYSE N ér¥yf | amino, and  2-oxa-5-

QR phapoxyphe t 1 fr -

azab%y‘éfa F @Qg Eos- ﬂq heryl XY '_3 {éﬁbfold%ernosrreﬁ] se ec‘ied om §-3

hydrﬁz(yfpydnodll:ﬁne}-gb hléﬂyhydr@(kywtrhlydlpﬁeﬁy 1S-3- hydroxymethylpyrrolidin 1-yl, R-

triflu t ho angphe

3-hy roi}%{nﬁgl)y ﬁrgﬁ%n-f(%f) S o('_léf 4@'%%8&2@&5%3'010[2 2.1]heptane-5-yl. In
som&efibsiiARhR oKlébﬁllBﬁféy I\Vlthzelﬂlél‘ A bt Hbfooﬂ%ﬁﬁ']%lhohdln -2-yl. In accordance

4- |sopropoxyp en d|-tr|fluoronet heny V
w1th4ometemb@ydyn@.ts @@%h%vph@my |R apd |Petah<yb<pthérhyln some ernbodlrnents nis

yl phenyl , 4-chl or o- 2- net hoxyphenyl ,

0. hbgﬁ o |é§§%fé- rl4 nethoxy 2- et hyl phenyl ,

2-chl or o- 4- trifluoronethylphenyl and 4-

chl oro- 2-f ] uor ophenyl ,
[0007] }ry sompquespbrebmpyts of ﬂfe| ipgngipReByy phenyl. In some embodiments, B, taken

L

4- ﬂué)fophenﬂl uoBa:rhmirhpheylylz nst-phynpkgitighyl,  4-trifluoromethylphenyl,  3-
di ne- | ) phenyl, and

| -1 -

tﬂﬂ%ﬂr%ﬁg Fenymn%vﬁerlor@ ‘1néml%thﬂ%%gariyr%ﬁmrpeﬁt,hoeyphenyh 4
RS, . ; [ -

cyanhgllgit%ﬁl t agglchiRkyMich i, R/ @fnﬁud?é]i)he'n?l 201 BRAGH HEhyl, 2.4

al en- 1-yl Yand naphtha en-2
difluerdpbdiyient ¢-isdpropexypheromt i 0d,4-diBriflbadosrtitybgenhler w-ttbutoxy-2-

Mt OISy o ORISR UM, H-RHORRs T yphenyl

benzB&oxblSS 2?' gGh&Rof - 2m %&tngl 02 RRARNE421¥uorom M Iphenyl, and 4-
009/ 015037 PCT/USZOOS/ 05 and benzofuran-2Z-yl. In

chlowhéluemb@nm nd-grifforemethyh¥-dhoraphenys, i 4-matlxlyel- ﬂuw0phenyl 4-

rnethox?gre n%rgagerlrlgﬁ?géf’ etgoxxp%leré%lalt gégpﬁér%%{e l{o%ty- = lI.IOnI'd eélp{ d nd  4-

trlﬂLB?ometﬁo@et-%ﬁithﬂpﬁeQO 1- WMthP})gh%bl and  4-(1H-pyrazol-1-
-nethyl|ndol- - 5- met hoxyi ndo

yhphenykt Hyeth e %b%%ymﬁ abfhezinyqritionnBs hen b MR, B and R, i
cisfRABINIAE 5 s pEWEL S0 S BILTEN e B,

B, tarl&tnhydgeﬂrer dwmle 2% YRS ahd CRT 0fs0 byttzlodndsph%ﬂyl orabéehzofuran. In some

5-trifl met hyl pyri.din I SO
embodiments, B, a?<en tog%tlpe}r/ wit 5 6yand R7n 18 selected from benzothio-phene-2-yl



enbodi nents of the invention, B, taken together with
R5, R6 and R7, is selected from quinoline,
w@imaroBi ne and optionally substituted pyri dar¢Tes20081070535
sonme enbodi nents, B, taken together with R5, R6 and
R7, is selected from quinolin-2-yl, quinazolin-2-yl,
6- trifluoronethylpyridazin-3-yl. In sone enbodi nents,

and Deretigiintlas o ey SMpoih Gty B, isciadaly I some

emb&(ﬁﬂl%ﬁﬁeB 15\"Ntahkﬁ5;>ub§%@ut@ﬂ‘ ﬁldBYe ThSome embodiments, B, taken together with
-neth¥lben2|soxazol n some enbodi ments,

B,
R’, RS&mhR ogetlheed \fmoml-meth/ﬂﬁldaha yiR71-nieghylindol-5-yl, 5 rnethoxymdol 2-

o oL PRy el o SPEE GIRRORTE G ghoibieh, B i

pyndmé I SRSEmbadisRAB, Brameh f@Rtier @fitht RE Reraaank |, @@ﬂseléd&ﬁl from 5-
npound i s sel ected from one of the fO||0MAng N

methsalpyrfld}ne@ il O>1ghlorepyridinZ-yN - apda S-jriffyorappethylpxriding-g N in some
embdlchlﬁlélr\fs d)fﬁfh}\glqﬂggﬁlyﬂ’ ™ tg%mp %Qe%ﬂ%?%ﬁ{ %?,Oﬁggﬁndq{? 19\§et]ecgd from

quinoline, quinazoline and optionally substituted pyridazine. In some embodiments, B,
taken together with R>, R® and R, is selected from quinolin-2-yl, quinazolin-2-yl, 6-
trifluoromethylpyridazin-3-yl. In some embodiments, B, taken together with R>, R® and R,
is 1-methylindazol-5-yl. In some embodiments, B, taken together with R’, R® and R’, is
5-methylbenzisoxazol-2-yl. In some embodiments, B, taken together with R>, R®and R, is
4-methylcyclohex-1-enyl. In some embodiments, B, taken together with R, R® and R’, is
4-methylcyclohex-1-yl.

[0008] In some embodiments of the invention, the compound is selected from one of the
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NCH3 NNHOH ONNONNONNF3CFC F3C CH3
NO NNO CH3 /HOr-ro" N'"OH NNC:/ Nt F3CF3C
WO-3109/01337 7 WO 2009/ 015037 PCT/ US2008/ 070535 BCTMIS20b8/370535

N ONONNON NF3CClL, FF3SICF O~ ~N~"NNDO
N~Or-j [/ MOF MOCL HBC-~-ONN NI NJ O ONO ~
/i NNN LN~, iNN~ NN F3COF F3CO CH3 H3C °
HN@ -
F3C , cl F , F;C F ,
0 NH 0 NH NH
R (6]
MeO F , MeO al , H,C™ 0 ,
¢ . o
Lo o 2 s
= = N
N
F,CO F , F,CO CH, , H,C ,
2 .

-
- - {
NH NH o b
B W L~
H;CO NH , H;CO N, CH, , Cl\/]N ,
g g
/N /N
T T
= =
H;C , and ¢ , or a pharmaceutically acceptable salt



NJ NI O ONNNNONN NN C7 H3C F3C>>> NJ
"N Qr-j ro ON~~NNONHCONHHCONN CH3 N
WO bD9/ONDIN O NN O CN N N ~ H3C and H3C or a PCT/US2008/070535

pharmaceutically acceptable salt 8 WD 2009/ 015037
PCT/ US2008/ 070535 form of the foregoing. In an
enbodi nent of the invention, the pharnaceutically

bl [t f HC1 | 0009
(e gt g g R ST ?%V%Qtl?rhéhsah%@ah ially adteptable
salt ﬁ%%@ﬁ\%ﬁsésréﬂrﬂéhﬁltgr oup conprising: NCNJ -1 NO NN
NON rJ Cli- NN N

[0009] In some embodiments of the invention, the compound is selected from the group

comprising:
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F3C F3C F3C CH3 H3C, HBC NHO N NCH3 NN N fl, NN
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N
and H:C , or a pharmaceutically acceptable salt form of the

foregoing. In an embodiment of the invention, the pharmaceutically acceptable salt form

comprises an HCI salt.

[0010] In some embodiments of the invention, the compound is selected from the group

comprising:
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N NN 17- and H3C , or a pharmaceutically acceptable
salt formof the foregoing. In an enbodi nent of the

WO pooe13osn, t he pharmaceutically accept abl e sap€T/i82008/070535
conprises an HCl1 salt. [0010] In sonme enbodi nents of
the invention, the conpound is selected fromthe group
conprising: 11 WO 2009/ 015037 PCT/ US2008/ 070535 NJ N

ONON NINNONIN NGO N NJ d OiINO-NO
NN NNOC NF3 -: CH3 A NI NON JC-]:~ N
ONNNN N F3CO CH3 HO NN NJ NJ

§
o N

N
N

SO
2
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ON ON O~NN H3COCH3 F3C A F3C>>> 12 W
2009/ 015037 PCT/ US2008/ 070535 CH3 H3CN HO NHO N O
WORDONONNBTC N NN JC r~ -11 JC JC N F3C F3C F3RCT/OBRODPB/070535
CH3 CH3 ON OH~ N~-NONNONONO NN F3CF3C

F3C "NJ NJ "N NNNNNN NNNJCJICCCL F F3C F MO

F "J NN r-j ONNON Il I MOCl, and H3C O,

or a pharnmaceutically cH,
/(Nj H3C/N

\

HO

Cl F 3

MeO cl , and ®CT , or a pharmaceutically
acceptable salt form of the foregoing. In an embodiment of the invention, the

pharmaceutically acceptable salt form comprises an HCI salt.

[0011] In some embodiments of the invention, the compound is selected from the group

comprising:

13



acceptable salt formof the foregoing. In an

enbodi nent of the invention, the pharmaceutically
waewmeptsabt e salt formconprises an HCL salt. [POWL$200$070535

some enbodi nents of the invention, the conpound is

selected fromthe group conprising: 13 WD 2009/ 015037

PCT/ US2008/ 070535 N NJ NON NNNNONN d NN

NJ 0 ONONON NNOd N F3C6: CH3 A HO CNN

NN OO0OON / i NNNF300 HC O CH3 F3C 7 7 7
HSCNHONHON N ON NN ON NN “b~Jc F3C F3C F

S oﬁnﬁ

FiC

HO
N i %
o N o N, 0 NN
J@LN 2 7
[y B i
= 4 -
H;C..
F;5CO o CH; F5C
2 2 2
CH,
ﬁ(j / @ H;cN
HO N HO N

14



14 WO 2009/ 015037 PCT/ US2008/ 070535 O CH3 'CH3 O N,

OHCNNON N/ ONNO F3CF3C F3C NJ "NJr-j NN
WOROBIOGOBIN O N JC jC JCC CA F F3C F MO C ELT/0S20@8/040535

r--1r-j ONON Il NN NJCC F3CO F MO F, and

~HO ONN ~ NCF3Gg~", or a pharmaceutically

acceptable salt formof the foregoing. In an

enbodi ment of the invention, the pharmaceutically

accept abl e sal\t ;formconprises an HCL salt.
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FsC , or a pharmaceutically acceptable salt form of the foregoing. In an
embodiment of the invention, the pharmaceutically acceptable salt form comprises an HCIl

salt.

[0012] There is also provided, in accordance with embodiments of the invention, a
pharmaceutical composition comprising a compound as described herein, and a

pharmaceutically acceptable carrier, excipient or diluent therefore.



[0012] There is also provided, in accordance with
enbodi nents of the invention, a pharnaceutica
W@ 0vposiosT on conpri sing a conmpound as descri beRPCTIEs®081070535
and a pharnmaceutically acceptable carrier, excipient
or diluent therefore. 15 WO 2009/ 015037
PCT/ US2008/ 070535 [0013] There is al so provided, in
rdance with enmbodi nents of  the inventipn, .a nethod
00136 Firc Fisg Pobedsth § SCsBrpp s Rill HheI et i Rwgon. & method
of trBlngefesit ddagHistie &i?ﬁﬁis&)fmg%%{;étféﬁt #need of obesity reduction an
obesi ty-reducing effective anoun _a conpound as
obesdpgeduchned:freetied amor00f 4 comMpewns! dsglesdrdwd perswi.ded, in
accordance wi th enbodi nents of the invention, a nethod
of treating anxiety, conprising admnistering to a
[001RRTh&Bts bRo PERAAS irb beBrdahed it mRIAimé&Hid € thicMfvAMBHEY method
of a conpound as descri bed herein. [0015] There is
of trgpting iy dedmPIiHNE EdBYRIAATRES @ tthpeiepbdn mepd ©f slch figgatment an
effedtf% %Hltoluﬁ‘pof aacgﬁﬁ}onﬁg as %scrtl e‘%ﬂ{elrag depressi on,
o a patient in need of such
treatnent an effectlve anount of a conpound as
descri bed hereln [ 0016] There is also proyided,

in
0013k Ehsradnelso wraidadnibaicRERnee withimbodipwiit Pothe mVepseRymethod
f €t g odth adthinfRAl! LN pieh heed of such treatment
© rsug%eg?%%Pento téeat ent W thoan MHL receﬁzo? Such freatment an
cffeatnyd ahmuiotr of acommpousd agd@dnbadl lmr@nl ng to a patient in
need thereof a therapeutically effective anmount of a
conpound as described herein. Definitions [0017]
[0016TR4E RO Hlso tpmﬁde%ipﬁpad‘cbﬁﬁhe@wuh%ﬂoeﬁﬁ&t@aﬂthe invention, a method
substituents retain their definitions. 018] Al kyl
of trpafingrit dinched ot gondiddn Wénth lﬁ ea&ceptnhlam tre@tmeot wet calnu MCH; receptor
modﬁ%ﬁorbg%amé%%?ﬁa({mln ?GII‘ICI:I ta Raﬁlgntt R eﬁ tl?e?e?o t%e PW CVY10¥ cffective
amow@ 09k cbepBiind Hafh@ied hepier al kyl refers to al kyl
groups of 1, 2, 3, 4, 5 and 6 carbon atons. Exanples
of |ower alkyl groups include nethyl, ethyl, propyl,
Defibi$i8RE OpY!, butyl, s-and t-butyl and the |ike.
___%%Cﬁb IkyI is a subset of alkyl and includes cyclic
[0017y Thoughdothigkmdfiatdn Se tdymsSand Gubstituaidretin thairklefinitions.
atons. Exanpl es of cycl oal kyl groups include c-propyl,
c-butyl, c- pentyl nor bonyl, adamantyl and the |ike.
(0018} ReLy| SX AR RS t9 1néﬁ( Qﬁéakyﬁra&rh%H PGt &ﬁﬁk lh‘iilalrocaurbon structures and
Cc- prgbeny , C-buteny c-pentenyl, and hexenyl .
compif@i@ys tiskeafo Whén Hycdlth‘f{rmlsb(mst(lqe@, th@ﬂerm@@ferm allgd of @8 or fewer

o4 s ot 5 R i S 05308 a3 s o
loweh oup@ E W metBY1Y bth@ANFropd B i8R A90 Hu 5503{7d t bu 1 and the like.
h<?U%ZO 8/ 070535 R%znb?%gtpéns&%%ereo QA ty
Cyclpmlkylulde subsez of alkphandeineipdles ayphi¢ brdseedrhest glyblups @%Mlhér §l7, and 8
carbon atoms. Examples of cycloalkyl groups include c-propyl, c-butyl, c-pentyl, norbornyl,
adamantyl and the like. Other examples of cycloalkyl groups include c-propenyl, c-butenyl,

c-pentenyl, and c-hexenyl.

[0019] C] to Czo HydI'OCElI'bOIl (e.g. Cl, Cz, C3, C4, Cs, C6, C7, Cs, C9, Clo, Cll, Clz, ClS, C14,
Cis, Cis, Ci7, Cis, Cio, Cyo) includes alkyl, cycloalkyl, alkenyl, alkynyl, aryl and
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and napht hyl ethyl. The term "phenyl ene" refers to
ortho, neta or para residues of the fornulae: and

WO 0®20])508 koxy or al koxyl refers to groups of HRCT/BS2088/070535
4, 5, 6, 7 or 8 carbon atons of a straight, branched,
cyclic configuration and conbi nati ons thereof attached
to the parent structure through an oxygen. Exanples

com@%tllqli%:etggrgég E}éareglte? %H%Wp%%g %Heqqﬁgﬁ, )&g)%kylmethyl camphoryl

and h@ﬁlﬁﬁ 7180 XY hE &b S phehyBRURSIEON Bithd,NAc@NGr pdiR t@Mics of the
car bons. " For the purposes of the present patent

formafsgl i cat i on al koxy al so includes nethylenedi oxy and
et hyl.enedi oxy in which each oxygen atomis bonded to
atom chain. or ring fromwhich the nethyl enedi oxy
or efhyl enedi 0 LZ@ﬁrﬁ:dant so as to forma

us, f phenyl substitu RY al koxy
for exanpl [3@21] S gto
¢si dues in one or nore carbg A eir

ed hydroge have been repl aced—y  oxygen.
Exanples i ncl ude met hoxypropoxy, 3,6,9- trioxadecyl
and the like. The term oxaal kyl is intended as it is
oqd ni,n n n [
002 ARl PRtk ol A o bR o R Pt 2.0 LB P iprs of o
straigiht, bi‘wche@‘rmyblﬂ:(arooﬁﬁ@mtml aﬁbcombm_,atldl%themmtf amlatliﬁduto the parent

the restriction of 127( %% refe
SrUCUYRIBIANES APnOXHEFEh Ewglpggél/@@hldﬁsm ﬂ’%oet Xa‘( é’r‘%ﬂoﬁéji é“OPmPOXY’
i (
QIR0 B A5G HOE 5 Moy AGS G o o
to faueshdoes |F|mr\1xlhﬂ pirposts afr thagresentcpatburappheat®nbakexy also includes

ced fu e res ectiv

ey iR HREY 8y RV lenrdioR in vhisR A teones Roubis sy ied Mo, chain
or rig®nOIARB thE gdt?&@&@ﬁfxg%} let{e@%gr] gr6@y ts peligitSot R to form a

groups of 1, 2 : and 8 carbon atons of a
ring.st r Ahght forpexarapled phenylclsmstwﬁdu bur alkosy, Mt Geatfer, example,
qﬁ i ¢ and conbi nati ons thereof,
/,. [ Dy ni trogen, oxygen or sulfur

as | org~asyt heopoi ntNgt™ attachnent to the parent

remai ns at the carbonyl. Exanples include fornyl,

acetyl, proplonyl |sobutyryl t - but oxycar bonyl ,
[002?@@6 ?%’liqgl rgge acfl@/l%%{]? cs m Onéerpeteoor rl%lgl;re carby QAT Joizhs (gahng t}{elr associated

hydlr[)@e§313§3]hau&dr )bberﬂrﬂ@blmﬁeﬁyo @&yéenr efEﬂ;ﬁmb(ks alﬁl@llﬂi&é ifietBéxypropoxy, 3,6,9-
het eroaromatic rjngs, respectively, substituents.
trioxpggcy} aagt he et Bh Ergrexaa ISdmtqnﬁ%és Heif andersiond in the art [see

Nam$f) 8 ?Qd&{n‘&“%@ ChdnicBf Stbstances for Chemical Abstracts, published by the
American Chemical Society, 4196, but without the restriction of §127(a)], i.e. it refers to

compounds in which the oxygen is bonded via a single bond to its adjacent atoms (forming
cther bonds). Similarly, thiaalkyl and azaalkyl refer to alkyl residues in which one or more
carbons have been replaced by sulfur or nitrogen, respectively. Examples include

ethylaminoethyl and methylthiopropyl.
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Both refer to nonocyclic 5- or 6-nenbered aromatic or

heteroaromatic rings, bicyclic 9- or 10-nenbered
W@e@omi3087 or heteroaromatic rings and tricycl i BC/BS2008/070535

14- menbered aromatic or heteroaromatic rings.

Aromatic 6, 7, 8, 9, 10, 11, 12, 13 and 14-nenbered

carbocyclic rings include, e.g., benzene,

o0 R NSKSE b2, oL £ 314 And cARLens S0 LR Frunche
cyclici B8l rBGd H dfurded unsdtia@a 20l SronP¥ el AU RE mbifaEBhEthereof, attached
t hi ophene, benzopgranone t hi azol e, furan,
g

to thbeaﬁmnﬁsw@pmleethroq polaitpayl ﬁgloqqmahl@h rféne oqmormmbmmem the acyl

i m.di ne azine, tetrazol e f

residf e R e B B VL T AB: B S oo f Plachment to
the Jakdh@ rerRXATHY 8BS caibBnyae rlzx\ahlplesnhan@é mﬂnyﬂrh@ettyh Sropiigyl, isobutyryl,

[ 0025] Substituted al kyl, KC oal
t-buthsyerkonyb | benzestlct em&béwcqrborm 1@9 f thedisp. %@fcﬂrﬁﬁvkgﬂfqm ¢ groups
cmﬁﬁﬁﬁg %8%9h%&c%@$ﬁ§'n up to three H atons in each

resrrdue are replaced with al kyl, hal ogen, hal oal kyl,

hydr oxy, Iomeralkoxy, car boxy, carboalkoxy (al so

referred to as al koxycarbonyl),  carboxamnm.do. (also
lﬂﬂlﬁbf%éﬁflr apfl theterary| KfFa VBRSO RY I helcreaamatic difgsoRgppectively, as
subsﬂ‘uteﬁilg I?é’[éxﬁ@py é‘ﬁthizl}k ML, ”t@vo Lo ﬁ!ré‘eyﬁe%é}b&ems %@fe&%&tffbm O, N, or S.

al kyl't hi o, OXI sul fone, acyl am no, I no,
Bothpre&em yé mOberDJlllc 5- Ioeﬁemﬂabqrbd anplneio>oy het@fmlzqhanq/r,lngs[ bicyclic 9- or

10- Hlqu%tﬂ%irfqo l OX%/ H¥ 8F &l%tgrzog %%ﬁ?%{gnggg}: 0 1cn1"31 g)?a%:c’membered aromatic

or h&%%o%@%?nggcﬂrbﬁggg 8/ @7Q59350 f1901227]13Téﬁﬁ 4EhBMbered carbocyclic

‘prodrug” refers to a conpoun that is made nore
ringaagclude, ¢.g., benzgne, n@phthelang indracciotiekr, derihmfenpra@drthrgﬁ ©789

and qpooednotgef%g ra]lron\{atlecnﬁ%‘[%k;gc gypﬁ?gseﬁn%ﬁlzighﬁ 8u nlén %ZP?? hpé/rldlne indole,
thioghdi€&Nthcaropy®dhohe, chrpbleal fiyan, Mdhdinedhzvict hQuiholine, isoquinoline,
_absorption into the systen1c circulation, and in those
quingxplias, DYAERIFSt PIAZING, tCtGAZQls avdypyERsate. about by cheni cal
action (as in the acid-catal yzed cl eavage in the
stomach) or through the internmedi acy of enzynes and
[0024] aryhlkel enchis hihellghstsidicniteshéedad afarlriagy) . ExOOBRBE ake benzyl,
the characterization of sone of the substituents, it
thFgW}@%f fhat certain substituents may conmbine to
formrings. Unless stated otherwise, it is intended
that such rings may exhibit various degrees of
[UUZGhSaltSltlin&td alkyl; frybmytloblkyl, dateurytiyti ctcorefarltd wlkyl, aryl, cycloalkyl, or

R I e e R e
halo$IRyll ﬁy(%;ay qs\e}ertan@&y,t Jﬁ@bcﬁc?npﬁb'éﬁil%o}@f(afsb irSfetrBY &N4d Qleomakbonyl)

exi st in radio | abel ed orm i.e., the conpounds nmay
carbexmidd n(abpercderradpie 2t divglanorcaibenylg, ayans cmrhpnrsrhs@ltror amino,

n different fr he at
alkyﬂ?n o éﬁa Xgalnfmo’f merc&p%on alky l{hlo sul%a dfeo Igfsnepe%cy agmno amidino,

pheniyy, %@g& rhet@aztrpp ﬁ)her@i&?slﬁﬂﬂl@ﬂ@bdﬁ orfhletéﬁdalrylﬁx Jodine and
chl orine include 3H, 14C, 35S, 18F5 32p5 33P5 1251,

and 36Cl, respectively. Conpounds that contain those
[0026] The term "halogen" means fluorine, chlorine, bromine or iodine.
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radi oi sot opes and/ or other radi oi sotopes of other

atons are within the scope of this invention.
wRawbolsBel ed conpounds described herein and prPOUUSZYE8/070535

thereof can generally be prepared by nethods well

known to those skilled in the art. Conveniently, such

radi o Iabeled conpounds can be prepared by carrying

o TR P B TR Y e i v,
Com'hﬁﬁil %l@%h@&mbﬁ %@%P&drﬁ@fo %Cﬁr@@&%nkﬁﬁﬁk@ﬁrocés@@sgﬁr’the liver or

The terns "nmethods of treating or preventing"
bloocke@fntham@ammabt i Miany pxf ethe roinenounds  of dhé elﬁveﬁltlglmmhe be chemically

d/ ff
moa el Ry 3o Eink ey SSHET PRy iL! bty Rlobepives. activation in

vivolefyedosind Sbud Bl RhehRhl fgiod (AEkl (BB BicadBfz0d eltatthetif the stomach)
forestall or obtund an acute ;ﬁlsode or, in the case

or thiugh thingmedisenelt enzgmes andimireflen in Hie gaﬁﬂt@meﬁfmlj%rtract
seriousness of the condition. The person of ordinary
skill in the nmedical art (to which the present nethod
[0028] &i nBe atheradicriestiond bf reeegoif zhs $ubstitutite, fteisnrecited that certain
"prevent” is not an absolute term_ In t he medi.cal art
subsiyuents Mgygeqabigs de fornt Bpgy Uglesy, étafﬁdcﬂfhWé%eb itcis intended that such
ring SO BRSRA g (BB VL B ko RO PRI R Ao fo fully umsaturated),
may lindbed e Hetaydatoms sed mey Ho eslstioftedawitb rlmwdm abhyl omaltoshi s i s
the sense intended in applicants' clainms. As used
herein, reference to "treatment” of a patient is
[0029E1t%¢1%% fc@odilifddudg: ME RBRYbEsSf thQRVdntidhY gﬁ@uﬁl radiolabelod
is application, various references are referred
formgagh thd comgmpds gmys cont@at@m oratppltq @glms @ngtanpm @mtatormc mass or
rnas% il mhgraﬁff NSt f? m t[l ST CBRss G G E M1y Sfound in nature.
s I'EQY porat'ed by Pel?“esrse% Y, B, R &ty
Radlbﬁaﬁ)%bs dhBydregdn, cﬂiib hosplsoraﬁmlubﬂné tisdide @hd @AREMe include *H,
.. Sgnse, The term,:m " 1 ncludes for exanple, mce,
C. habmst &r s, Pr aths, doW@d sﬁ%eﬁmpﬁﬁ@§5’go@P@@mﬂﬁ@ thet seatain those
g f S
radﬂﬁ%ﬁ@%&% andgcgrI §teh%1e glgcgglsogg dé of! &H%IJ a%'hlisn)é ©, gxlf”i‘ltlnl% ﬁl&e - Seape of this
inveftdh3 R adisapdetctangasds dé&edbh&ha&em aid predrogaihtreofi @anogenerally be

asy tri.c centers an t hus ive rise (0] X

prep@fﬁgﬁtf %%@1@ wedlh oy ta dhese §gﬂl§%ﬂ néffﬂ@sli@b el 1@diolabeled
1

comlgcgg gF caﬂzﬁ@? {plg%egi?g rﬁag?;@%%utniﬁ% ﬁp@cegﬁfe% 'afsg}osé(ﬂm &hE rE(aizﬁctples and

ute s e presen
Scheimwdm isarstitgingeameadily avradhlnldefadulolabsl@drrepgmliﬂfbﬂ e non-radiolabeled
i soners, as well as mxtures thereof, including

reagiiiceni ¢ and optically pure forms. Optically active

(R- and (§)-, (-)- and (+)-, or (D- and (L)-

i soners may be@grggared u3|ng chiral synthons or
[0038hiThaltermsagaeth trp@tml Ok drevertingg mgawemﬁh@ﬁmn prevention or

. hni h ds d b
rehe% il 2: nugg%gl\r@qp?%g@ t UBI eg{éﬂ 8%5081%% ri llg ({ edlSOI‘%ﬁ%I‘S The term

con er C ers

premﬂgf bé GsedSherdie éfiss tandminibtesse & pedidahrdt BIfbRhMME®, forestall or
is intended that the conpounds include both E and

obtuzd ge 8FEE CPisods it die qapkaliip shronig qondition to diminish the likelihood or
seriousness of the condition. The person of ordinary skill in the medical art (to which the

present method claims are directed) recognizes that the term “prevent” is not an absolute

term. In the medical art it is understood to refer to the prophylactic administration of a drug
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tautoneric fornms are also intended to be included.
[ 0034] As used herein, and as woul d be understood by

wo b@opesoson of skill in the art, the recitatiPCI/U82008070535
compound” is intended to include salts, solvates and
i ncl usi on conpl exes of that conpound as well as any
stereoisoneric form or a mxture of any such forns of

hat . conpaund in.any ratio..Thus, i.n accordance with
to SL&)S‘WBU%E&D umgﬂlﬂ%e B?eQ%ﬂg !Oﬁ\%t’!kﬂlﬁsgﬁiﬁs oé a Sﬁﬁganan gns 1S the sense
interI8§ Gh | BBBcHEP &llfims! N&L YN Bedeth, BRI &GRBUE X tRat®ent” of a patient is
phar maceuti cal conpositions, nethods of treatnent,

intengadl tcimefodea nphplexisse, is provided as the salt form In

accordance wth sonme enbodi ments of the invention,

the salt is a hydrochloride salt. 20 WD 2009/ 015037
[003PCThidndREIB/tRi QP&&atib@,Oa?a%ﬂouJ RefereféddN ar@ RAE OB IECh of the patents,

excess” is well known in the art and is defined for a
pateite gpplifations, opatelly PRblécagions, pands refsrrncefmentionggnlcreigf isy hereby
. = g . + conc. of b [0036] The term
Hwo&%%%ﬁ%?%%%%Pg%gggégg&eﬁg related to the older term

"optical purity" in that both are neasures of the

ane phenonmenon, The val ue of ee will be a nunber from

1003311 be tormo myrerel” e iuﬁrgivvlaig%ﬂﬁceowvsmqrﬁs- erf@rﬂg upgmmal™ includes,
for cRhRBleCrERANSHATR! rat\cGOIRAUDI piI Sdhtd, Bnd Rersed ARkBF:IBbes (c.g.
Oreﬁavgebg%n cérﬁgg 8%@§optic§#1$&%u & TS now nore Hsitlogs (c.g
Canipifeuilissh)y cde sabliilseghins [96Ymee primates,anbledingdudsns.a 90%

ee reflects the presence of 95% of one enantionmer and

5% of the other in the material in question. [0037]
10033 €0RPBIABWALHIRA HRfeif My CBhRAN0ERSDABrARYRINR 1RO ers and may

appearing herein is selected for conveniénce only and
thus jggveniase fongnanterictso ddstsiegmatse aad parer iston¢aagomeric forms. Each chiral
con SO BRI OIS, SRUPR S SRR HR L R0, The prsen
invelfioft W encaht td1EndlWe: iall sRAYpdRKIBRO o, dsOQBH] as mixtures thereof,

Term nol ogy related to "protecting”, "deprotectln%"

inclugling ragerpicemd egrticqlinRure doransi tPritcallp @stives(Rhprsighot)- and (+)-, or
Chi . . . . ‘

O S PIBLAGE T 50 B DRSNS AT ABERROR0 s

using @ohexitiond] ferladessesWiteh cthe | doviglovadss depgaibed akrein contain olefinic
treatpent with a series of reagents. t hat ﬁont t,

I . Xt,, ..
doubie BRRstS e ot _CﬁWtSGFPfrg@P%‘PglctaéY@H&FIBuﬁqu%% e %%8519’_6"156’ itis
interlBE kh@ NGIh ALY LYcIGY bBB B RILTEESHmMEAP bdh¥ll Chikelvise, all

woul d ot herw'se react, but in which” reaction Is
tautanmutesormaddre alshetepdadtite bt iimdudgdoup prevents reaction at
that step, but nay be subsequently renoved to expose

the original functionality. The renoval or
[0034F RRNREE GbicA) and UR WG et BldetsRRICHMRcLhdr@h Of siifl@n the art, the

reaction or reactions in which the functionality woul d
recitation of “a compound” is intended to include salts, solvates and inclusion complexes of
that compound as well as any stereoisomeric form, or a mixture of any such forms of that
compound in any ratio. Thus, in accordance with some embodiments of the invention, a
compound as described herein, including in the contexts of pharmaceutical compositions,

methods of treatment, and compounds per se, is provided as the salt form. In accordance

with some embodiments of the invention, the salt is a hydrochloride salt.
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interfere. Thus, when a sequence of reagents is
specified, as it is in the processes of the

wOo pwentiodnh, the person of ordinary skill can reemiub3008/070535
envi sion those groups that would be suitable as
"protecting groups". Suitable groups for that purpose
are discussed in standard textbooks in the field of

'str such as. Protegt.ive oups .in Organic .
10038 T e "Bt e 15 el WAPLY 2 BT ARG visfiged for a
resolh88d b atMak S +iSast ncor por at ed hereln by 21 WO

2009/ 015037 PCT/ US2008/ 070535 reference. Particul ar

attention ISaﬂkaMﬂfththe chapt eifs &n |%IegQ%

"Pro¥éctio 3 droxy I ncl u g 1,2-

and 1, 3-Di o‘%%C agegyldFS Onc[d%ggf)The abbreV|at|ons

Me, Et Ph, Tf, Ts and Ms represent nethyl, ethyl,

phenyl , trlfluoronethanesulfonyl toluenesulfonyl and
[%MMMMWMWMW@mwtwwwmwmmwmmeMﬁMﬁmmm

bb t d b
bot 8¢ b b e eyt eominoR arfyGeIS B8 E b e Shumbasdrom 0 to
100, fAeFoSbeing faémaf atﬁiaIUl') W&tﬁmeoilnglb enaidnid! torkpdmaiwhich in the
Chem str The 1 st is typically presented in
past gighftjage éﬂftﬁ eallled 98%: emitvakyipwicss new mgyBmeEssissty Giseribdsas 96% cc;

in othéelrc\g&ﬁ "’sfo@ﬁ' ]@Q%rﬂ%ktg tlpeyu%tra?eng% 8?@5%/6 F&Qﬁ? Qr%an 1!nlere aﬂdt SIS the other

mthadﬂWﬁm5ﬁam%@xas the raw chemcal, it wll often be
preferable to present them as part of a pharnmaceutica
conposition. In accordance with an enbodi nent of the
[ i [
[0039f ?ﬁ% gé%fllgg%ﬁ{:&% nog Elng :3%’38% c%rg% gétrl]tgg @?ﬁt% oﬂ%@flﬂ?ﬁ&%ﬁl i§8blected for
convphmncmmﬂgatandad hot inteodeelpbatebignsta latpacicusw|coafigurhtiar;, eélods, a carbon-

t oget he fth.on har maceutically carrier
carbrh g9l {"é‘\}{\fqdéed’b‘tt?‘gﬁ%ﬁf g ReoBt S5 P@Ydter@ iﬂtélﬁ&ﬁ&ﬂ? jo¢ the two in
Emy¢@9&gghents The carrier(s) nmust be "acceptable" in

he sense of being conpatible with the other
i ngredients of the fornulation and not deleterious to

[003&,@2%111}11;]]0 l§ %3(13 rl]‘%, lﬁ%g etrg ﬁ%f&t? C'%]gllgté Ih'e e{r)rrg)ttegz’tlg% m%%(b aﬁrfogerc%gic efuIilc%ionalities
occuPAFABREEUL thiE %bbhlca@l@ﬁ eguabtemslldgyt 8 e¥cgiafndetstood Byl pddgns of skill
under st ood that clains which depend fromthat

in the pefepperislepnd i@ the seaRricH nregessesthiglugtyolye ssavqsdiahcaimsat with a
seriel %%lrg%ﬁgﬁhalrn%gte?& &%l ll% c?gc(tleﬁgf égtgﬁ r&@l!s 3 4 %ro‘tnl_gs}xéhlg% is used to

even expl i ceis no
masht hléul&aiohshty niuting aCiﬁbmsi erep it lvaiich it [V(ZIﬁAd.bth'Eh&tse react, but in which
fornul ati ons include those suitable for ora

reactinty Bntsdearatls-ndihg diTAigCERE EIRUANIBYRRLS rqaﬁt%ateth%ﬁtep, but may be
subsé(ﬂxtgflt oD Cé’+e%rt0 éxPBs&l YE P HafAthcti Jh@y?‘r tT'thr' rﬁﬂli‘)a’l of e&%ﬁbtecﬁon

| nc er na uccal ngu al
occurnbftaotho | camplamni ofi the ITGHCIIOIR or Thectivns in swlnudhaﬂ)lle efunciulnehty would

o3, gHEESHUBRM NS, SPRGLAOD, S0 oot dor 0 LS v of
inve S &Rt @rsbﬂ df mrﬁlngﬂs ﬁgﬁ daar ru@nd eﬁ'@&ﬁoﬁ eth@JeeE@ﬁﬁﬁ Y would be
any of the nethod S known i'n the art of (g armacy.

suitablgcds 'peatbathyg groepsi nguuth‘@le greypsdbr tjxat ngipeee ingtascussed in standard

textbooks in the field of chemistry, such as Protective Groups in Organic Synthesis by

T.W.Greene [John Wiley & Sons, New York, 1991], which is incorporated herein by
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associ ation a conpound of fornula | or a
phar maceutical ly acceptable salt or solvate thereof
W@ 2@en130a7 i ngredient”) with the carrier, whi chPCT/US2008/070535
constitutes one or nore accessory ingredients. 22 WO
2009/ 015037 PCT/ US2008/ 070535 1In general, the
formul ations are prepared by uniformy and intinmately
bringing into association the active i edi ent . Wi t
reforphegn e a R S et i S soris By Gngfop i Hydroxy
Grolpidtiudnd1 bhety 1, 5IDIBRE gR$8d Yo-g6h1api ng the product into
lgﬁe desirted fornulatioﬁg%[0042]ﬁFornulations sui tabl e
for oral adm nistration may be presented as discrete

10030 5bE hPSiouB5: SREC B dPhefi St Wr "PRESREFOEN. etnyt, pheny
triflioRGh &HARBEIForRS, atd@ne&ilfoall JhadulBshaRsulforsl Utipebtiily. A

a suspension in an aqueous liquid or a non-aqueous )
comprichgristye lgt ofqibhrevisitions Htilizadeby praguicdchsmists gk nssogs of ordinary

skill\{\@{h%ral}tg gf)lgéalrs ilnltﬂé'lﬁ%t gg&g of egtgh VOIEHI% ol?cfﬁé 15rdaPIF B G Chemistry.
may al SO be presented as a bol us, el ect ;
The [i6Q4B]chAs talitaly pregented inadeblbyentoeprsasdapd Lot offdlbBiavintions” is
. optionally with one or nore accessory ingredients.
incopsrAs el apIcEse nay be prepared by conmpressing in a

sui table machine the active ingredient in a

free-flowing formsuch as a powder or granul es,
[0040pWholeat npy rhiex@dsibictfhr eorbpavaids of Farbnilachtut be adneinistered as the raw

di Luent., lLubricating, surfa active o di sper si ..
chorgglif ViR GRFEAC DIRGTATE YAy BE THEUE 55! Sl SFGEA g composition.
In &dblidilce wiBChinn@ndolimdntr & (R frh@nPowdaliRd €RMPONNErovided a

noi stened with an inert liquid diluent. The tablets

pharmageuticplt ¢amngasitionbeoraprasinegl agrompouné @f datmwayl ¢rea pharmaceutically

fo |l ated so as.,to provide sustai ned, del ayed or.. .
scocp @Rt B0 sRrBoeb%P BLeG OLOICEE anitE M Flaspty carrier
thercbifi@n® HpEiBRABUSHC 8t N8 BaRtH the@iiRuli®YngrediGhtyldeThR carrier(s) must be
. "phagnaceutlcah#y acceptable inert carrier”, and this )
acceptphle’sii ha sprpej oitbsige@mngtiblenvdty e Gher ipgregispes qfifbe formulation

and G8€ Halstgpgﬁ’s to\’\’me(:{%clp@&lt HH&GS'{I. %ﬁgﬁlﬁilﬁorg,ol)vﬁ% E?ference is made in an

granulating agents, mcrocrys ne ce ose,
indepiindaendlsim tubrcooais] oba pHlamscewticallptaegpatblngplatherdos, it will be

and e like. 1f desired, tablet dosages .of th
undcgitaed g@é&beawég?ft ﬂﬁﬁ%drfﬁe}nﬁ atclagﬁ@aamg; it refer to such a
FAMAUS) inClud® BRARKEOU R aHE GO BBRSsalts F’%{é%g;?&]h&,aéd ¥ if explicit
Cmnacceptaﬂﬁe ca?rier" algo§eﬁ%%npas%E§0 controlled e 1 explet
refercadeaaset medmts.thg Sd 41 theklzperalesiutlaicnl conposi ti ons may
al so optionally include other therapeutic
i ngredi ents, anti-caking agents, preservatives,
[004% r‘@ﬁé ettt RES Hehude AROLIBNASe ! AN harentcfH $inek@HoSsubcutancous,
~ plasticizers, dyes, and the |ike. Any such optional '
intraflergrabdingiamusgidar, hetravenpest pibd entragitidularherce@hpodnigpist! (including
f la 1t.Q.i h i ity of.th 1on.
eI LUMpIR I 055300 Pl BT SR route may
depchéedssh, thdCdouditiog ted dExadw! of| det egeicdl UCTIRE formulations may
fructose, galactose, trehal ose, sucrose, maltose,
conveieRily Be @respripd iy wnit dpssre forrbard may e yersecd g @fothe methods

well Zhown in the art of pharmacy. Such methods include the step of bringing into
association a compound of formula I or a pharmaceutically acceptable salt or solvate thereof

("active ingredient") with the carrier, which constitutes one or more accessory ingredients.
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WD 2009/ 015037 PCT/ US2008/ 070535 pal atinite, starch,
xylitol, mannitol, myoinositol, and the Iike, and
whydpatwd7 t hereof, and am no acids, for exanpP@I/US2008/070535
al ani ne, glycine and betaine, and peptides and
proteins, for exanple al bunen. [0045] Exanpl es of
excipients for use as the pharnaceutically accept abl e
carrjers and the pharmaceuticall. table i ert
n geerah dhé RrauleHEns P5r SFALICo REGUEURYY SRl L Wingine into
assobiRG e achUe iR &iARtwild Hidie ‘éaltrf%r@d)m&rl? dl\/fldlédl s%‘h%l scarriers or both
di sintegrants, lubricants, anti-mcrobial agents, and
and themtif ng:eﬁgenﬁhapn[lg)thwrodnhémﬁb@le desiregdofrowlataeiul t humans
is generally fromO0.005 ng to 10 g/day orally.
Tabl ets or other forms of presentation provided in
[0049] B&MAll&idhRistBabIBfor ©R41\Ge iR dthonGRRL B¢ Pres@ifc BIDHSret®funits such
conpound of forrmula | which is effective at such
as capsiage caghetss on taklets i qjqc]é @ntainipg a praseterpme ngnewd eof the active
ingrdtlrh S SRR G0 L0s 3000 bSUALSoR1PHD G ABul Hauid or o
non-adglisons Hij@ideor dvarpoipai-mvatt liguld crhdsibher nesgentidl ligtiy emulsion.
of . the ttendant ﬁhyS|C|an Fbmever t he dose
The %%med%ra G mayal s Re P se e disrRalun £lepapsraste.
i ncl udi ng the age and sex of the patient, the precise
di sorder being treated, and its severity. [0047] A
[004abAagtbleu mdy be ngpudedry osmpreshosmge nmnlding, optmoniatg | witle one or more
acce%srﬁry fngtr%{ v lrn%res%%i[ %@é?sngl%yé)]ét Igteo gc? hﬁn%bgl]p{%gifégg a suitable
machiHe tﬁe tRti¢d 1H§red1%ntt ®h aé@t@e%g(l@g QOrrﬂ- Sih a% Er%ow?defrg)r Granules,
ny,

6
optlolnlgllyrgmx;@d wglqgeg_ﬁ)md;? rln@nt 1fyerh~ghlug_rgn3@}mc§'gngggsurﬁa@e active or
dlsp%glhﬁgagergg l\r@ge‘%b rngg bﬁgmadgg)‘y é‘l%g%glh tgglﬁgmacgg% a mixture

of the poWwd&edUsompbald riﬁmst%ﬁ@d Reth 3h0ineH, llcﬁﬁ)@ diBient3S O hRYtablets may
8 450 ng, 500 ny) of a conpound described
Opthii]élfllé |bﬁ cogtedaBcorsy ar@da%t bo Framujatidoionast tp drovadotistained, delayed or
t t
contR)li]l@{i q@g%léedfctﬂg agt?\;g etr%%e?lgzhe?%lﬂ '@?& ]élhaft:'rglﬁan rcg)c posmons may
1nchmlfe d:’hphimaglcutlzﬁllw aE:ﬂaiptalbta:nmeﬁOMmer”[ ad His 'Elxpreagemhs 1ntended to
can be adm nj stered, e. by i ntravenous |n ectio

inclydgqng AISBAICaRCT FHFBIANfY Whl%lhﬂ’él}’cdﬁn%&‘ée% pplaelsi 8Wnuf3’ﬂng agents,

rnlcrb 5t§ﬁ’ﬁ€!c% §§é dﬁlﬂbﬁgtlhgﬂcankso %ﬁtﬁfélrs’ d?slt’th I‘QQIJT?LJ, ents, and the like.
Intraarticu (in the joints), 1ntrade ucca

If desimdfd: tetileti dcosa(geﬂ @Ifmh dlgclosa:drcaomumam)s miapte a;nasdilby standard aqueous

i ncl udin 24 WD 2009/ 015037 PCT/ 08/ 070535
PRI o hugy g %ﬁ&%@% nian dsa ShiStpasses
Cmﬁﬁm@aﬂﬂ&g@hggngrally, e.g., as a tablet or cachet
containing a predeterm ned anobunt of the active
i ngredient, gel, pellet, paste syrup, bol us,
[004§LFﬁ%rH1%{ﬁé/u(%lrcalguc;oL spﬁé&& gﬁmgx \gdergtlgtgarllgzn ll'{lllcﬁude other therapeutic
ingréidfit 90U Uskihg q@%edts aﬁremvaaidesl Rweatceihg| lagﬁbﬂts;i embhﬁltsi)nﬂavors

or a water-i1n-o
desiccants, plasticizers, dyes, and the like. Any such optional ingredient must be compatible

with the compound of formula I to insure the stability of the formulation. The composition
may contain other additives as needed, including for example lactose, glucose, fructose,

galactose, trehalose, sucrose, maltose, raffinose, maltitol, melezitose, stachyose, lactitol,
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liquid emul sion, via a mcellar formulation (see, e.g.

WO 97/11682) via a liposomal fornulation (see, e.g.,
WER0I86030, WO 99/ 59550 and WO 97/ 13500), via PCT/US2008/070535

fornul ati ons described in WO 03/094886 or in sone

other form The agents can al so be adm ni stered

transdermally (i.e. via reservoir-type or matri x-type

at ches, mcrqneedl es, thermal, poration, hypodermi

Pl iREERh. PG HBHEGTs Mameetslogol dbs Jhe: a8 Padald ot and
amirt B&fs,f BF Malble §ﬁﬁﬁ’1@h$f}%§iesand BLtalrfd] BRH ! RPBtidY afd proteins, for

conbi nation of any of (he preceding nmethods (Prausnitz
exangtle aljhme®004, Nature Reviews Drug Di scovery 3:115)).

The agents can be adm nistered locally, for exanple,

at the site of injury to an injured bl ood vessel. The
[0048DBRASpICABS Becipiealsedr At & thetfRfmactiecAgeRtEpteRD ch@icrs and the

adm nj st ered usi ng high-velocity transdermal particle )
pharpgpgicalin aceepiablyl gees cargpisgandndiehsigreapatioprsr additienal ingredients

- rayl.at i on. [ [ o 6 i 14
inchi oA 30 b, Puchy 2 FIBRAT Rl bl aecnts
and &Mib@aGéhts.and WO 02/ 19989. An exanple of a
transdermal fornul ati on containing plaster and the
absorption pronoter dinethylisosorbide can be found
' i f i 0
0048 T EPE P Cor ACUC R PP 2o, PORPRRLISEIY gy orely
Tabletaror ¢hadoinm of presahtdtiontrevidéd mmiliacrstepmits inhayr gonoenibytly contain

ot her wvagi nal ,or. .rectal neans. .The agents .can be .
an ST ATSERIRANY AT TR b S SR, She AGREGEF as a multile of
the SARRCIdriearnce, YRsIQhATHRS 5 P 308 oS us@MyReound 10 mg to 200 mg.
adm ni stered non-invasively via the dehydrated o
The precisk @mesndelSeminmedd iadminigered ta 8hariod. witlhee thgeetponsibility of the
e dm nistered in. an enteric-coat.ed drug faornmulatio
aeendfo BRI Fo Sy o5 458 Sl WPt g A BBl 8 facors,
incluighy tht S EaROsck I FrRRsiahty the Prdt@sct disdri@idilgatdaed, and its severity.
described in U S. 5,179,079. Formul ations suitable
for parenteral injection are described in WO 00/ 62759.

100478 SRS Suie GAL o BB TR ThE €6 HEHBB S AR B, 1 10 30 me. 1
to 40MENBAOR0 Fipel agkittngclan 100 ragr i Xened twsliodangd, Beo 20 mg, 5 to

particul ate fornul ati ons described in U_.S.
100 pgd oG08 M336.M%- G088+ Tge> Afe ARS: ANSnEMEy ¥ g, 10 mg, 11 mg, 12 mg,
Inatyi ' 0 [
2 TR By 8, SO EOMALEN By, SIS mi. 40
45 ntge 6O migy 36 sng, 601 rugli (dgmpLit0 mat 73 ingi 8@ chgt 85 Mg VP ang, ASheal 100 mg,

instillati del,iyer solytrion into th ungs b
150 32 bl 7k i ol i 30,8 %dpd 88/ BhSaisn S0 e compound
deschR6ed hg4R08/ 070535 delivery of |iposones, insufflation

(adm ni stration of powder fornulation by syringe or

any other simlar device into the lungs) and aeroso
[004§EE§1{ ef(fzdl(i__)t}oogl’l:al fll_\lrrg rrgnfégll 1_‘? 8%02% %Ihérl] aa}ectgl%tgcrat ?}:\ﬁlé(?s’?tlooglh %nd their formulation,
see, T ¥xRapReR cthitpaine The SBRh&) IndaictRb 90 Ph@mias 0" Bition, 2000.

i ntranasal applications. Aerosol formulations are

st abl e di spersions or suspensions of solid materi al

[0049{I ﬁ”hé 'da,cgé {3 ga{no @)leeztcﬁnf.n%éée@,aé%euﬁy 'Hﬁgh%%ﬁ‘s“ qnj%ét[i]oIE Cintramuscular
p1 ace nto pressuri ze
injection, subcutancous injection, intraperitoneal injection, topical, sublingual, intraarticular

(in the joints), intradermal, buccal, ophthalmic (including intraocular), intranasaly (including
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accept abl e propel l ants, such as hydrofl uoroal kanes
(HFAs, i.e. HFA-134a and HFA-227, or a mxture
wa b@peofop7 di chl orodi fl uoronet hane (or other PCT/US2008/070535
chl or of  uorocar bon propellants such as a m xture of
Propellants 11, 12, and/or 114), propane, nitrogen,
and the like. Pulnonary fornulations may include
._perneation enhancers such as fatty acids, and
using  cARANY G0 ORI g PAGERT!S ok o SRBINSHFD PEy e as a tablot
or cAdet contPinficed %@edef@?ﬂnﬁieﬂoa[rﬁaunt QﬁLJ tHé’ ABtive (r?% r&dient, gel pellet paste,
gl ycochol at'e, = surfactin, 5, and naf anpst at
syruprbedes vlatiugrs sl(le"ygcapsﬁenmr nrgrmmlezsh ¥ sqietum ora suSpenswn in an
chl oro anol ) n %
aqueBBsSE E)pr pnolnodq§6 s lb%}u(geais ﬁﬂt(% loln- Flly lﬁ%l? d eglu b%%lh? water-in-oil

liquitl NethwGied, ivih aemaghr @&ﬂﬁﬂkﬁiotnl @6@ ag IWOCQWIIIMJJ)OMQ at h@osomal
function of the netering val Sonme cases

formutpsipvises; reg-s thbi7BHE%P. WO 99@965% ﬁ@dsWé}m ITHIC A ary Tormulations
descf‘l%q% i (?)%?ﬁ)g?gi}%ngll[ ﬁllo %c L%lgf Osf‘glr f 2%3 a?e%nss cat dglg? be adrmnlstered

transdesadliya@el. vidnrdseiSoir@yp2dr ﬁ&?lxaypb patiesemntesnceties, &heﬁ‘mal poration,
The surfa tants described in U S, 6,524,557,
hypadgtrpiee negdles, agntephosgsis, slepirororatin, | ulkrasopndn | .ogl?ea Torms of
SOHO?EOI%LIKY]E‘[ ]?é‘cﬁaﬁlrdrﬁeccﬁﬁlﬁ atfV OFHS féaeélﬁé“me?% (Plausnitz et
em al'so reportedly enhance or t|
al. 26@34rfN}lmrrd ReviewsHaruzdpistdvaty bdlS)&\l Q"che sperttabdrebd adrhingstered locally,

I nvention are dr owder. formyl ati on risin
for HHEPAEAT Sty Py P AL eI RUEHIIAG BPdot i FaeEEgguag conted on a

stentd! ERE@E tehn 38 aﬁi@rﬁﬁ@féfédahﬁng %Egh'-@éloéi@dtra@q@t%a@%aﬁfbﬂe injection
use in connection with a dry-Powder inhaler.

teChlAbE@r ptsmg nthenhzdrogels pamickh fermlatibm aldsteded oind S pGNEY061336.

AdalgBuln U R R e 35 st A, P45 86 BT BEQ. ana wo

02/19939. NBh Q@Qﬁpfecﬁf 4 fgnseiiniad Germimationl @@tdlﬂﬁ%% astcd QWE @S absorption
Aerosol formulations may include U S. 5 0,884, U.S.

pron@tggémm@hsmrb}ﬂw%egm found on WB68%04119s. WO00/1 92%7 provides
formglat1§ s &%Q f ﬁrg M\Q gt{ref’f%gsgffh \Q{%J Qchﬂ]ﬁé La!&llﬁﬁnstelred in the
alne or

vegeta e ol ease
formsdugupabsiery or by nihaf aftgum oaretd@sans. DENe ag‘entsl cﬁn be administered in a

T T AR L
non—ﬂ?(/agzglgsﬁa tHRME YRR &m&sdesg%émﬂ% ge%%?}d/g%t HABS.gent can be

contalhing mcroparticles are described in

admih&/t@&dﬁlscan ditSic-QREB0MD8 OfoBnulandn \AO @8¢rdked 76. WO 02/49621. The
nar for ati ons. containi st abl e gl assy t
seonfSoiert SRR Theeeh Ches e Bust ks dstutaiin .8 §179.070
Fornﬁﬂéﬁ%s Gsﬁﬂtablgf&e ar8@ RS HjedtRn b ALIPBE] Ak Q’V@W@Z?@Wj TH agents
26 WO 2009/ 015037 PCT/ US2008/ 070535 1338272A1 WO

can ‘g@ﬁ@}gmgslere@us@g thge 3a$31n7fggnul@,tl@1 desciBed 86Y,S.\80030206939 and WO
00/05&82?9 age%?ﬁdc I%Sp a rfunb %gﬁn? ei g%rts 8ula1iezf§{rhlglatlorb§ described in
U.S.240200335%6.ed V|a aerosol or other neans. Powder

formul ations for inhalation are described in U S

20030053960 and WD 01/60341. The agents can be

[OOSQg%&g O%%@%e%dngt Y nl?sc%h{&na%ﬁ)n Q/%ﬁCBHhQIe %ui.tzﬁ)ly ' c%mponents, can be

administered by pulmonary route utilizing several techniques including but not limited to

intratracheal instillation (delivery of solution into the lungs by syringe), intratracheal
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[ 0051] Sol utions of nedicanment in buffered saline and

simlar vehicles are conmmonly enployed to generate an
w@erostio3T n a nebulizer. Sinple nebulizers opePEr/ESWNS/070535

Bernoulli's principle and enploy a streamof air or

oxygen to generate the spray particles. Mdre conplex

nebul i zers enploy ultrasound to create the spray

.particles. Bat re.well t he ar and
el o apimsodryot EREadne B o6 ROWs (rar ety b Sipnee or any

othePSimPAF QW iSc intd\IRY A& aRBAEFREYinRRGiSTETABLOIR'(S. ngj’& or ultrasonic
Science and Practice of Pharnmacy. O her deV| ces

nebudjeerermetcreg-dose odeloss @\%Emyandaiml’@wedm@als@s(mmm aem glso be used

in inbfAR) el PER | AF L Rerm Sy TSRy Wpensions of

sohdeﬁﬁ@ﬂeﬁhlemdshdpﬁd deorléte 915 HIgh gl ediah RBd cal B @ﬁw@@‘iﬂt@ Q)‘ﬁessurlzed
are |i kew se described in standard textbooks such

acceRipplovirepcal Reteh g oA DTS BRNa @i ity ne- URA-1da and HFA-227, or
s mi EOUROLH S BhlfoldRARGE o SIARARYEARLabds! SropThfts such

nt can e conju ene

(Iﬁ’ﬂ@e efhropsllantéet thGSaIfd(ZtFr ]ﬂegyﬂralban@nmaﬂgen addlithd lgkeal Pulmonary
fornul ati ons contai ni ng PEG conj ugat es e. . PEG based
fomﬁ%"f’% dngy ipstesle peigRseiay qqha%%%régﬁ @ aﬁé §¥tpn i psaccharides,

ri n
R b B ot Fh e M RURGHRL o, et
surfagtimg repst e8&d awd anafamaﬁ@@,oqinéseataavm (egoc hteatk®nium chloride or

oSSR L7 R 5 BLERL el SERSPESSAR: S 1541 e

Ethaf&lli9 86 mehoMUCRSRldc® HY 13601 S8k PoRGordsRS V@@l iRProv@tBe ﬁ[nctlon of the
nose) usirg formnulations such as that described

meteging, vabre2md, lm@ememeesa@,&mtrsproam tltwtﬂuhtnmfathe dlsmlﬁlon Pulmonary

forrngﬁa% Bé: ARy SRI %qgﬁie %}Hﬁlﬁ{&ﬂ% v%hlglil Im)?lu%% :]a'r%tSIhot Tlrmteagk rt])lle salts and

thosé @ésﬂlﬂib@d NS, dssaskhadd irdfetdn&es tﬁ&eﬁlooﬁﬁ*"&@ﬁactms described in U.S.
00/ 47203, and U s 6, 495, 120. The agent can

6 52ﬂé§7,\ﬁeg edl Gis§ ndathandemaltst bre sak m@@phﬂiwlcbe%@#%éacqhﬁnde are

S
advafif Pl B o me s s Ao Fuctyy biker RURAHIHY thg cqpppound in
the fBﬁﬁ%ﬁdﬂSONsoPﬁWabl‘BZﬁOBé hRBbEE afe0liFfHowder Genmiamions comprising a
of formula | may be prepared hy the nethods
ther%pml ﬁffé%rwerﬁmq%og@ﬁlé@ Spmpaynd bl wege’ﬁﬁ}@sa%opr%a& carrier and
adapttIP L& 1nd@o?1ﬁédtgﬁqxnpﬁe5% P%d@rymﬁagﬂ g t‘?d}lseﬁﬂaﬁééf@t)v-hlch can

using readily available starting materi al reagent s
be addhal tooduwepﬁw@nébnmymmEsnfsthprpmsemMme’sntlonl mctuldeshose described in

U BBl BN RS BB RLER Shr TSRS o
powh&@5 A I8 ImihAGRSASSink Ride @08 & mm&&wwz@wﬁ WO 017/8694,
formula | are presented bel ow. O her onpounds of

WO 0d1%0P6 W.Srg)0 9p3‘bpar %dZQOﬁOh@ﬁlBégmdsW@é)ﬁM@ﬁS? ¢which includes
PSE; wh |

S exe
veeclBBE Gt SR TR AR Tt BHE TRl B8 JEIRlel 47 dFrepbgd in Us.
2001008 64U, 20081)2320119%813 %ﬁddESI E@(El@Ol@ZM@iAH Jxeyelt es WO 101/13891,
t he [:;r far ation of enantioners hav gl
WO 02/067902, WO 03/072080, and WO 03/079885 Pu monary formulations containing
microparticles are described in WO 03/015750, U.S. 20030008013, and WO 00/00176.
Pulmonary formulations containing stable glassy state powder are described in U.S.

20020141945 and U.S. 6,309,671. Other aerosol formulations are described in EP
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particul ar stereochem stry, included within the scope
of the present invention are conpounds of fornula I
WO p00atyso3t er eoi sonmeric form and preparati on oOPCT/US2008/070535

conmpounds of forrmula | in stereoisoneric forns other
than those depicted herein would be obvious to one of
ordinary skill in the chem cal arts based on the

15 SRR OB PEA R o U B O TEE e s,
6,298f15% AIUILES 2 6(200@RE 1 BesbribdsS aCNpOOHAE, baREPToARUIRMon that can be

i odi ne) can be prepared by treating conpounds of
admgstered aiajacwwsohoNatReRmemsa cRavw dsr desrintrlattons doymnhalation are described

in USTROSED B0 577 S oIy o it S sty o

descfBéY EU Br egAIDeskdoy. treat ment of am no indazoles 3
with NaNO2 and copper halide. Scheme 3 28 WO

2009/ 015037 PCT/ US2008/ 070535 F HN zI \ ICH 1\ |
st X 9581 STV Y RO VMR AT e
employeld ax parerataderachwal @da achdized. o8nplSabeutized ofdtaté onBernoulli’s
principle and employ a stream of air or oxygen to generate the spray particles. More
complex nebulizers employ ultrasound to create the spray particles. Both types are well
known in the art and are described in standard textbooks of pharmacy such as Sprowls’
American Pharmacy and Remington’s The Science and Practice of Pharmacy. Other
devices for generating acrosols employ compressed gases, usually hydrofluorocarbons and
chlorofluorocarbons, which are mixed with the medicament and any necessary excipients in

a pressurized container, these devices are likewise described in standard textbooks such as

Sprowls and Remington.

[0052] The agent can be incorporated into a liposome to improve half-life. The agent can
also be conjugated to polyethylene glycol (PEG) chains. Methods for pegylation and
additional formulations containing PEG-conjugates (i.e. PEG-based hydrogels, PEG
modified liposomes) can be found in Harris and Chess, Nature Reviews Drug Discovery
2:214-221 and the references therein. The agent can be administered via a nanocochleate or
cochleate delivery vehicle (BioDelivery Sciences International). The agents can be
delivered transmucosally (i.e. across a mucosal surface such as the vagina, eye or nose)
using formulations such as that described in U.S. 5,204,108. The agents can be formulated
in microcapsules as described in WO 88/01165. The agent can be administered intra-orally
using the formulations described in U.S. 20020055496, WO 00/47203, and U.S. 6,495,120.

The agent can be delivered using nanoemulsion formulations described in WO 01/91728A2.

[0053] Table 1 lists compounds representative of embodiments of the invention.
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H(RRnNR2 / N z2/ N1\ N1\ I N ZZ 2 6 [0059]
Conpounds of fornula 2 can be treated with base and
weowpouwds of formula 5 (wherein Z2 = hal ogenpPCT/US2008/070535
met hanesul f onat e, tol uenesul fonate or the like; n = 2
or 3) under anbient tenperature or heated conditions
to give conmpounds of fornula 6. Typical bases include
ot limted um car bonat tassji um

100535 Sl Sarapdists Gh Fetpars by 5 BRpard oyMBs Bdhc itustrated in

the deA&alAG R sAREBNN, £ dabPh, HEsNLD BEIBRE BY b HoaBidadiEns thereof,
(DMF), di met hyl sul foxi de (DMSO), acetonitrile and

using e¢addiyadpiddble atart{iEHEpterigshewagerds Rl c@Rven@ondl syathesis prapedures.

In th_ﬁﬁn_e Kceja%'i%g, jlg 1%%%gﬁ/ﬂ@%\lt%n%é u%ﬂ ?év%{lia:t%tsggzt a%ﬁ\irf\l{he%_sgl\ves known,
but atd ndtGR&RbnA he@enati vel y, conpounds of fornmula 2 can be
treated with base and conpounds of fornula 7 (wherein

Z2 = hal ogen, nmethanesul fonate, toluenesul fonate or

| Lke; =0 . i RB = a
10055 Bk 6, S5Pinint eenty & ey ik Py Pl Ot
compoundb kY forntulal ta@rbehrepanetein @antigens fdskiopas ahase eviise synthesis is

heat ed conditions to give conmpounds of 29 WO
exemitis B0 7 THETRUSHTon PP SHE TS by raet@s’gwyﬁlﬂr&lﬂmore, although

the %g?lgeg%% @%}i@%ﬁ E’é%%inaﬁl%ynfysul't i ﬂl@dpt%ﬁargt‘?(ﬁ‘j W SARRARAL €having a
particular stereochemistry, included within the scope of the present invention are
compounds of formula I in any stereoisomeric form, and preparation of compounds of
formula I in stereoisomeric forms other than those depicted herein would be obvious to one

of ordinary skill in the chemical arts based on the procedures presented herein.

Synthetic Methods
Scheme 1
ot — ox
JE—— \N
z! CH, z! ’
1 2

[0056] Compounds of formula 2 (wherein Z' is chlorine, bromine or iodine) can be prepared

by treating compounds of formula 1 with NaNO; in acetic acid at room temperature.

Scheme 2

[0057] Alternatively, compounds of formula 2 can be prepared by treatment of amino

indazoles 3 with NaNO, and copper halide.

Scheme 3
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carbonate and sodi um hydri de. Typical solvents include

but are not limted to N, N dinethylfornmam de,
walzewenispBsul f oxi de, acetonitrile and tetrahydrepdT/Us2908/070535

In the case where Y = OR9, conpounds of fornula 8 can

be treated under acidic reaction conditions to provide

conpounds of fornmula 9. In the case where Y = H and R8

= a protecting group, compounds of forpula 8 can be

treated under apprgpri-dte deprotectirgrconditions to
provi de conpoundsfor mit-a~ 8 @ N8 = H In the
case where Y = B'and R8He H, corgouwds of fornula 8
can be treated with an oxidi zi ng agent such as the
Dess-Martin periodane or oxalyl chloride and DMSO to
[005§] »écoetpdundsnwiundoe Merauld.2 Jangkxt prepired by ¢eatpomndE aldchydes 4
W th amnes 10 and,a reduci ng agent such as sodi um
‘thg%p%ﬁ§ﬁﬂwggﬁmg@8Fﬁﬂ¢ﬁ9%%oborohydride, sodi um
tri acet oxyborohydri de, or picoline-borane conplex can
provi de conpounds of fornya,ll Scheme 6 Z4 Z4 RL (
N HnH 4" R 1 NNZIZNNRLON, RNN nZZ1
Z1 2 13 11 [0061] Alternafively, conpounkl 2 can be
treated with base agd cgggéumds of for 12

(wherein n = 1 g and 23 and Z4 = -hal gerk’
met hanesul fonatQNuene@cﬁ—f—enat et;fs l'i ke) under
anbi ent tenpefatdre’or heated copdi &0 to give

conpounds of formyla 13. Typical basgs include but
not limted t esi ym car bon ot assi_um

1003 EofiRhrics s REphR b i, R Kb P g Pliflncs of formuta s
(whdréig | Zfde Haldgemr @ethobeshiféhdi€ doluendultb shteret iy files; e Ter 3) under

di met hyl sul f oxi de, acetonitrile and tetraEydrofuran.‘
ambippkipASUIS for dSRtES GARtions foogite campaundyjaf Hommdlnds THypical bases
. i . r . conditi . .
nc 045 R PR B NSO Btam i
Typid@l \ABIv26189/ifledR3 HbuPCircUS008mté0585 NddanehylfibianRl® (DMF),

N I H2 1~ Y RL1 14 1/'n N R11
dime%lsulfox%de%D%}g , acetonitrile an tetrahydroiqlran 8"1 HF).

Scheme 5
OR8 OR8 0

[0060] Alternatively, compounds of formula 2 can be treated with base and compounds of
formula 7 (wherein 7’ = halogen, methanesulfonate, toluenesulfonate or the like; Y = O,
OR’ or H; R® = an alkyl group, H or a protecting group such as tert-butyldimethylsilyl; R” =

alkyl; n = 1 or 2) under ambient temperature or heated conditions to give compounds of
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N/ NRIO 11 ~1: 1 iNz 2z 8 15 [0062]

Additionally, in the case where Y = 0 and R8 = al kyl,
weowpouwds of formula 8 can be treated with dp@mUsm®es/070535

14 (wherein Rio, R', Rig are each independently H or

al kyl') and trinethylaluninun1to provi de conmpounds of

formul a 15. Schene R7 R O BZ5 CANNH 0.0 RS R7

formgfe For %Tiggllg%gﬁnﬁ@gf‘p BapaRedoh el ot 8%9@% ﬁﬁoﬁﬁﬁa@ Bptassium

carbbfdaha sbiunt WHAKEEN Wpikd SN RMRIuR BN BR Rbt limited to N,N-
i odi ne) with conpounds of fornmula 17 (wherein Z5

dlmQQMaHﬂthls@ﬁRl@g apqtonitrde [and ¢ctephpid@figar: K th;zlc)lse where
t al t
- B ARt B Rt B D Anfie rb i GG edS o provide

comlbdhnﬁsl bﬂforﬁlﬁlﬁp@ URdGe 0fise Witiény! -2 HldhdaRin= B@rdrectingab@s compounds
th acetic anhydri de under heated conditions foll owed

of fowularﬁewdmreaéﬂddm%& preiriatfedapaetestingrrndisigny i provide compounds

e BLl
or Y FLASHTET R R GyBELE GRORL LRB s gt
can lﬁé tr&itetbwiR ahl ok idilirp adénRSuch/asRbe B@s@\/&n& petiddaiBoRxatyl chloride
RS 19 20 31 WD 2009/ 9150%3 PCT/ U82008f[ 070535
and DMSO to give compounds of formula 9. Treatment of compounds 9 with amines 10
and a reducing agent such as sodium borohydride, sodium cyanoborohydride, sodium

triacetoxyborohydride, or picoline-borane complex can provide compounds of formula 11.

Scheme 6
74 Z4 Rl

[0061] Alternatively, compound 2 can be treated with base and compounds of formula 12
(wherein n = 1 or 2 and Z’ and Z" = halogen, methanesulfonate, toluenesulfonate or the like)
under ambient temperature or heated conditions to give compounds of formula 13. Typical
bases include but are not limited to cesium carbonate, potassium carbonate and sodium
hydride.  Typical solvents include but are not limited to N,N-dimethylformamide,
dimethylsulfoxide, acetonitrile and tetrahydrofuran. Treatment of compounds of formula 13
with amines 10 under ambient temperature or heated conditions can provide compounds of

formula 11 wherein n = 2 or 3.
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Al ternatively, conpounds of fornula 19 can be prepared

by treating conpounds of fornula 20 (wherein X2 is
w@hiooniza7 brom ne or iodine) wth conpounds oPCT/US82008/670535

17 (wherein Z5 is B(OH)2, B(OR13)2, SnR133 or the

li ke and R13 = al kyl), a catal yst such as

pal | adium(0), and a base such as potassi um carbonate

to give conpounds of fornula 2 In turn, conpounds of

fornmula 21 can be heat ed%@%éaci d conditions to

provi de conpounds,pf fogmuR& 19. Schenme 10 0 RLRR

NH nN, R2 ~ ng 22 LIN N O %\16!?1

1N(NR~nR%’)/an 2r\|r\|N|(y<i/%Eig €6 |/

25 HO 2" N \_R2 l‘bN V REN-NRs 17 R6 26
B RS [0 (;Un'pounds of fornmula 6treat ed
under he&ated Conditions with a catzdl yst such as
copper iodide, a ligand such as 15
trans-1, 2-di am nocycl ohexane or 8-hydroxyqui noline, a

[0069}'5‘%%%&511%% R @3 'w‘ﬁ@%gc‘?wé%*d% CERYHToARbRANAFoRhula 8 can

hosphat
be tredred zyithodiyhjnes |1d|(whel(eiﬂ—|R1°o Re', tR)* grev@ch anqupuimitatl9fH or alkyl) and

tnmetl?ylgf{lllmaimizn?{ to {)povgd}él compoulr{ﬁ)s ol'%r} ucia 15.

Scheme §

[0063] Compounds of formula 19 can be prepared by treating compounds of formula 16
(wherein X' is chlorine, bromine or iodine) with compounds of formula 17 (wherein Z° =
B(OH),, B(OR"),, SnR"*; or the like and R" = alkyl), a catalyst such as palladium(0), and a
base such as potassium carbonate to give compounds of formula 18. In turn, compounds of
formula 18 can be be treated with acetic anhydride under heated conditions followed by
methanol and water or methanol and sodium hydroxide under ambient to heated conditions

to provide compounds of formula 19.

Scheme 9

%
X? OCH,
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formula 23 can be treated with hydrogen and a catal yst
such as pall adiumon carbon to provide conpounds of
w0 orosis324. The hydroxyl group on conpounds oPCT/U82008/€70535

24 can be converted to an appropriate activating
group to give conpounds of formula 25. In the case
where Z6 is triflate, conpounds of formula 24 can be
treated with trifluoronethylsulfoni 32 WO

Altcisp 6151050 Pl ISTO0E) 0 A5B3S PPy BEEHE srpipupgy of formula

20 (WhdrfihBOTiQ REHLARN @b R HEe)aNth &RRRAISHCRrBSla 17 (wherein Z° is
hium bis(trinmethylsilyl)am de under

pyridine or |t ' é ] '
B(OHéoBé@RcmahRu oasthe dikg g Rcmkkuﬁd@,caialyﬁtmunlmhapﬂadlw(O), and a

th case where, 76 is trialkylstannane, .c unds of
basepsyiyn BT REp BT Betive Compepich &f Tamiy6 2" Bl smogunds of
formMa 11 b@Ralckiel dhdrcRNGbniRiohad Pl comgeindy@dtsthula 19.

conditions to give conpounds of fornula 25, wherein

Z6 is trial kyl stannane. Treatnent of conpounds of

formula 25 with conmpoundshefe1@rnula 17 (wherein Z5 =
an appropriately matched activating group, such as R1
B(OH) 2, B(OR13)2, SnR133 _Mhal ogen or the |ike and N

= al kyl), @ catalyst such a H pal | adium(O), and a bN £ “R2

such aZﬁF tassi ymsarbenat€ under heat ed candii!;l \
can_provi,dg. conpaunds 29f fornula 26. Sche NOQOR
LI Nn'y ORNMVOOSN— ~n' 22 L[NN,NI \ O

Zéll@ﬂ%NSIOI/NHI~NR1~®/N\b o 0% 28
N
6

R!

Rl

(A S

AN
N R2 0 N
(@) N y N
. / - | N
Z6 F 25
Rl

/
f\{tN\RZ
L

26

[0064] Compounds of formula 6 can be treated under heated conditions with a catalyst such
as copper iodide, a ligand such as trans-1,2-diaminocyclohexane or 8-hydroxyquinoline, a
base such as potassium carbonate, cesium carbonate or potassium phosphate and 4-
(benzyloxy)pyridin-2(1H)-one to give compounds of formula 23. In turn, compounds of
formula 23 can be treated with hydrogen and a catalyst such as palladium on carbon to
provide compounds of formula 24. The hydroxyl group on compounds of formula 24 can be
converted to an appropriate activating group to give compounds of formula 25. In the case

where Z° is triflate, compounds of formula 24 can be treated with trifluoromethylsulfonic
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Nn'RR ~NO/I | O23 [0065] Additionally,

conpounds of fornula 8 can be treated under heated
w@omvdio1d0sns with a catal yst such as copper i oPCTES2088/070535

| i gand such as trans-1, 2-di am nocycl ohexane or 8-

hydr oxyqui no |line, a base such as potassi um carbonat e,

cesi um car bonate or potassium phosphate and

anhy?ig?iben L9 e | gnrll%téa(l\«;@l Flie (%ﬁgg%%%as%osr&&?lég %?1‘1(?1116 or lithium
bls(tﬁﬁ:fgfhy%;z@ %f&%mér cEASE cMMtihs Yo TIERDmERIBOHN A3 fa 25. In the

f or mil 7 can be treated under acidic reacti on

case oot £ engiatlylywrmnd sonpepedsefsfoohulp Sniherag 2” lintriftae) can be
be trg%ﬁ‘ﬁ g@@%x%a;(ksﬂgqmng pfaadcig‘ﬁl(@g r“ﬁFr ?aéegi %‘SIE’PBS to give compounds

of foRPRIAOLY, maefeidl 2P i@kl hthna® Nickin®M$ of BorRpEWMIdE 8 formula 25 with
corrpounds of formula 27 wherein R8 = H In the case

comprle ofyfarmpla hhovireeis ZH= aotpoemis: Iy matchesraptavaping gzaup, such as

k a di zi e eh.

B(O%Z% % & n\g%fe{r ‘0 alggénor&ot)ggl 1y Qé] gérjl deaa r?gfl D?Vé@)tatlySt such as
pallagivng( 0%, cimdauibeds soéh hAoperadsain arborate ahd®@icatl coadipionids provide
28 with am nes 10 and a reduci ng agent such as sodi um

compRynghgHforgela Yodi um cyanobor ohydri de, sodi um
triacet oxyborohydri de, or picoline-borane conplex can
provi de compounds of for whi ch nmay be
converted to compounds o&hﬁl&%ﬁu 26 as descri bed .
above. Scheme 12 0 NH NG \ N2 Ol / 0 22 L CH3 \%/R
30 ZCH3 O29 H N O | iN N LIN\ CH3 J, ﬁ/<
n

OR® |

il O ﬁ)@

Y

N
/@/ R SR
10

Rl
ﬁ;N T

J&@L

[0065] Additionally, compounds of formula 8 can be treated under heated conditions with a
catalyst such as copper iodide, a ligand such as tranms-1,2-diaminocyclohexane or 8-
hydroxyquinoline, a base such as potassium carbonate, cesium carbonate or potassium

phosphate and 4-(benzyloxy)pyridin-2(1H)-one to give compounds of formula 27. In the
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032 O31RL NRIN'n'"RR 1/ | "NRR ONZ2 5N

O/ 23 [0066] Alternatively, conpounds of fornula 32
weamwobesosnde starting from conpounds of  for muPEI/BS2008/070535

Compounds of fornula 29 (wherein Z7 is an activating

group such as fluorine, <chlorine, brom ne or iodine)

can be treated under heat ed conditions in a sol vent

with a sodi um car bonat
Casec‘ﬁg?rﬁﬁfca%na‘io@l’é?ﬁa ‘311 g’%yf?}‘;/erth*??‘ cdzyn p acidic reaction
cond@R/ B 1RE¥dc %@E{pb&%&O&f %@151&528 2(1A Hhe @R WRe@i Ve @ and R® = a
conmpound of forrmula 30. In turn, conpound 30 can be

protactipgteeeipu sd@pounds cufd’prrgule Gdéani mtseated hndes aBnOpPiatej deprotecting

condfifi el editpmurd’ ebRmaH AT eiBomta B B piere v - 1

and B1~= I eahpdints of feamoon @axs be tiatcd WNaNGER okmlﬁﬁgag@t such as the
aci d at roon1tenperature can pFOVIde a conpoun

DesstMiartin aergmlane op ppalyhghlopde and JeMSPetst giye \momoan%@%fomlula 28.
f h
Treaﬁﬂé?rh C@PBS@Q&@ 2§ Q{/ a?mﬁe e(rnfde %o‘}zgituﬁmgl %e?lg es[ﬁch a5 sodium

anesul 1 ona uenesu fona

borohydr&i)e yodiet @mbolﬁnbhydrelﬁp@dcammrtﬁawtoﬂybatoe@dﬁm d)lrtplﬂﬂlﬁle-borane
gi ve coppounds of rnula 23. Typi cal bases .incl ude
Comlblﬁi‘ Cal Broyéte qq%%@@ blogmuladd, dyielbmay be coByaisd;taspmpounds of

formﬁﬁir%%)% egcr?d%Q 2BQ¢H um hydri de. Typical solvents

include but are not limted to N, N-di net hyl f or manm de,
di met hyl sul f oxi de, acetonitrile and tetrahydrofuran.

Conpounds of fornula 23 be converted to conpounds
of fornmula 26 as descri bgﬂ%%%z Schene 13 OR8 H ORg

O~ Nn ONNN
Ji:NH L O™
Lo O S
[::r/\o = 30
N
NH O :
L L
N
| N CH, |/
Oﬂo “ 31 ©AO 32
Rl

R! /tN “R?

(N
Jf; J@L

[0066] Alternatively, compounds of formula 32 can be made starting from compounds of
formula 29. Compounds of formula 29 (wherein Z’ is an activating group such as fluorine,
chlorine, bromine or iodine) can be treated under heated conditions in a solvent such as

DMF with a base such as sodium carbonate or cesium carbonate and 4-(benzyloxy)pyridin-
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ZZ N ~O7 32 J, 27 [0067] Alternatively, conmpound 32
can be treated wth base and conpounds of fornmula 7

w@ veneios7 Z2 = hal ogen, net hanesul fonat e, PCT/US2008/070535
tol uenesul fonate or the like; Y =0, OR9Q or H R8 =
an al kyl group, H or a protecting group such as
tert-butyldinethylsilyl' RO = alkyl; n =1 or

nder anbient te ure eated condit [
21 AR Ua e Srombei of towmila o BT sSemord: T de %?feated under
redud&hg cBRMitibhdduk B ds SﬁCBeﬁbMﬁ%\Q@&tﬁ%B@ﬁI@ﬂl{) Iﬂﬁlﬁﬁlﬂfﬁ on carbon under a
carbonate and sodium hydride. Typical solvents

hydrpgasl atdwsphere & pravide & icoinpewnd: of formubi het Hy¢aﬁm¢ntmﬁ aenpound 31

.. di hyl sul f oxi. acetonitrile and t rah
with BTS00 S Gt S Wit e oLl %p%%ﬁp%ﬂﬁ?a@ula 32,
Com@budPBIaa RO tragted G hbhwde @B@demp%ﬁn&/poﬁ@&%@eﬂ-@o@;herem 7’
CT/ US2008/ 070535 Scheme 14 (Z4 O/ HZz4 “'t, N\ |

haloggq, \mpthengyuligrtey todyepesubfpnatp or 3133 fke; M B Rinox RY urmien ambient

temptRfaélgte eoé leemgeé %811(99@1%] t(?’o%(fg E%ﬁ%l\s{l %f ff&%m?? A é[%wﬁf"@as@? include

ase an
but {raMaer Binited te=césiumh c2rbanle ﬁibt@@ﬁlmléarboﬂa% agesudium hydrlde Typical
nethanesulfonate t ol uenesul f onat e %& the 1jke)

solvelyii 18pide chiierter ok mited aoe dV-dtimethy Hpenarpidg; \ﬂémethylsulfomde
acet&ﬂﬁ@@%{bdﬁtr%ydfr el & uﬁﬁ?b BrmuReSeSinl Yoo d&tdaub compounds

are not |n1te to cesium car onate pot assi um

of focanhdbatselesmmdbed eblowemn hydri de. Typi cal sol vents
i ncl ude but are not I|n1%eg to, N, N-di et hyl f or mam de,
di net hyl sul f oxi de, aceto and tetrahydrof uran.
Treat nent of conpounds of fornula 33 with anines 10 OR®
under anblent gratur ofRheat ed conditions can (
provi de ¢ (/%/<

n

Y 0 N\N
72 z g N Z
EjA | =

oy

[0067] Alternatively, compound 32 can be treated with base and compounds of formula 7
(wherein 7%= halogen, methanesulfonate, toluenesulfonate or the like; Y = O, OR’ or H; R®
= an alkyl group, H or a protecting group such as rert-butyldimethylsilyl; R’ = alkyl; n = 1 or
2) under ambient temperature or heated conditions to give compounds of formula 27.
Typical bases include but are not limited to cesium carbonate, potassium carbonate and
sodium hydride. Typical solvents include but are not limited to N,N-dimethylformamide,
dimethylsulfoxide, acetonitrile and tetrahydrofuran. Compounds of formula 27 can be

converted to compounds of formula 26 as described above.
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formula 23 wherein n = 2 or 3, which may be converted

to conpounds of fornmula 26 as described above. 36 WO
wQeIHD3037 PCT/ US2008/ 070535 Schenme 15 O RIPCTL/URDOSHI0535

NWVR2 RR6NN BI9N nR R71NR B26 Z6R5

[0069] Alternatively, conpounds of fornmula 6 can be

treated under heated conditions with a catalyst such

as copper iodide, a Iigagd sucE4
trans-1, 2-di am nocycl ohe 8- hydroxyqui no |ine,
a base such as potassi um carbonate, cesium carbonate

or potassium phosphate and Zonpounds of fornula 1
gi ve conpounds Br.mul . Schene 16 O OR '7

-~ 'ny 8_R6_O¥ B 1975.JZI1111111J N
B8 R5 /I il O/II\¢3N1F2{IR2 \ 10
©/\ =

0] 32

Rl
ﬁ;N o

{

[0068] Alternatively, compound 32 can be treated with base and compounds of formula 12
(wherein n = 1 or 2 and Z’ and Z" = halogen, methanesulfonate, toluenesulfonate or the like)
under ambient temperature or heated conditions to give compounds of formula 33. Typical
bases include but are not limited to cesium carbonate, potassium carbonate and sodium
hydride.  Typical solvents include but are not limited to N,N-dimethylformamide,
dimethylsulfoxide, acetonitrile and tetrahydrofuran. Treatment of compounds of formula 33
with amines 10 under ambient temperature or heated conditions can provide compounds of
formula 23 wherein n = 2 or 3, which may be converted to compounds of formula 26 as

described above.
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RS RL ~~-NN/n\R2 ON R7 NR6 26 B Rs 37 WO

2009/ 015037 PCT/ US2008/ 070535 [0070] Additionally,
weewpouss of forrmula 8 can be treated under heeX/E82008/070535

conditions with a catalyst such as copper iodide, a

I i gand such as trans-1, 2-di am nocycl ohexane or 8-

hydr oxyqui no |ine, a base such as potassium carbonate,

cesi um car bonate or potassjum _phosphate and conpounds

of forrmula 19 to give co%ﬂﬂ%&gof formula 34. In the

case where Y = OR9, conponds of formula 34 can be R!

treated under acidie reacgioggconditions to provi ge N

corrpounds qfi for rrul a 1t he case where Y = H anfln “r2

otectl ngRG ompounds of for ful @ can
be trea \ ynder appkopfi atie deprotecting eond 6
to VJdeco a 34 indR8 = H In
th Nohere Y = H and R8 = H, recgonpovwnus®of fofthul a

34 can be treated with an oxidi zi ngdadent such as the

Dess-Martin periodane or oxalyl &hloride and DVSO to

gi ve conpounds of formula 35. Treatnent of conpounds

35 with amnes 10 and a reduci ng agent such as sodi um
[006beAﬁBM1‘afi{féi§a conBfHuHim oﬁ%ﬁﬁ@lﬁ@&'ﬂ%@r‘de@%d uwhad Héﬁied conditions with a

triacet oxy oroh dri de, mrﬁl col i ne- borane conpl ex can
catalystoyictie as @onmrumlgieofa flignmlilsacip@s  Beive hg-diami@RgycRilRxane or 8-
hydr%yqﬁl%}mﬂ ﬁgélaﬁ Hzélé pl\oréassmm carbona!l}le R:clelsuilndf carbonaBl Or potassium

phosphate and compounds of formula 19 to give compounds of formula 26.

Scheme 16
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R5 R5 [0071] Additionally, in the case where Y = 0 and

R8 = al kyl, conpounds of fornmula 34 can be treated
wowRab/otHoan nes 14 (wherein Rio, R 1, Rl12 are PeDS2008/070535

i ndependently H or alkyl) and trinethylalumnumto

provi de conmpounds of formula 36. 38 WO 2009/ 015037

PCT/ US2008/ 070535 Schene 18 0 / NO2 R7 NH O\\ NO2

[007@6 /&%Mﬁgﬂ}i’\' C(R:plmégméé\rof ggnz%cggag ge tr%te% gn%: hégtﬁgR %oggtlﬁis with a
catalggt NfchNaﬁ c%%?zldﬂlded A lighdd Quéd \as! #rhins™N 2@&ﬁﬁoéyc%lﬁ§ane or 8-

] Alter nat i vely, conpounds of fornula
hyer@ycnlmlme, Frelohee suglh tasneptissiom carbpoatadsesdfm carbonate or potassium

phosphate and compounds of formula 19 to give compounds of formula 34. In the case
where Y = OR’, compounds of formula 34 can be treated under acidic reaction conditions to
provide compounds of formula 35. In the case where Y = H and R® = a protecting group,
compounds of formula 34 can be treated under appropriate deprotecting conditions to
provide compounds of formula 34 wherein R®* = H. In the case where Y = H and R® = H,
compounds of formula 34 can be treated with an oxidizing agent such as the Dess-Martin
periodane or oxalyl chloride and DMSO to give compounds of formula 35. Treatment of
compounds 35 with amines 10 and a reducing agent such as sodium borohydride, sodium
cyanoborohydride, sodium triacetoxyborohydride, or picoline-borane complex can provide

compounds of formula 26.

Scheme 17
ORS R12

/’>/< \KKNHz
R 14
/

[0071] Additionally, in the case where Y = O and R®= alkyl, compounds of formula 34 can
be treated with diamines 14 (wherein R'’, R'!, R' are each independently H or alkyl) and

trimethylaluminum to provide compounds of formula 36.
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formul a 29. Conpounds of forrmula 29 (wherein Z7 is an
activating group such as fluorine, chlorine, brom ne
W@eo0pOWHOBE) can be treated under heated condi t PORES1008/670535
solvent such as DWMF with a base such as sodi um
car bonate and conpounds of formula 19 to give
conpounds of fornmula 37. In turn, conpounds of fornula
37 can be treated under regucigg condi tions such as
SnC12, iron powder and N € &% pal | adi um on car bon
under a hydrogen atnnsphé?e to provi de conpounds of
formula 38. Treat eonppunds of formul@ 3§ wth?2
NaNOZ_i mygcetic acl tenperature canl pra de

conpoutfds of forRt ' onpounds a 39 caifH;
b o2 with ba d cgpounds, of 5 37
(%%ereinggZZ = h& sul For

t ol uer@sul fonate or the like; n = gso under

anbi ent tenperature or heated conditions to give H

conmpounds of fornula 26. ﬁypical bases i ncl udg
are not limted o ¢ Clar bonat e, pot assi uj

3.
o
D
> 2
Z

carbonate and saofi u ride. TypicalR? sol ve

i ncl ude Byt aref nof |imted LQ_N,N-gL Bt-hy | 1lQr g 39
di met hyk s QXA acegtonitrile an ydr of ur an.
39 WO 200 037 PCT/ Us2008/ 070535 ,,sSchede 19 OR8 O
N OR \psY~NNN R7 NN 27R7,1%/ R6 39 34 B

R6 Rs B Rs [0073] Alternatively, conmpoundsygof fornula
39 can be treated with base and conpoun?s of fornmula
7 (wherein Z2 = Ral ogen, nethanesulfonatetf\]\R2
tquenesquoEa g or the like, Y= ORY or H R8 =

an al kyl groufp/n Fk2or a protectijpng ¢ ch as
tert-butyl digethyl silylr? =~ ankyls 1 or 2)
under anbie ratur g neat/ed copglitions to give
compounds of formul & 37 [ bases i ncl ude but
are not limted to ceﬁg rbonat e, potassium

[0072] Alternatively, compounds of formula 39 can be made starting from compounds of
formula 29. Compounds of formula 29 (wherein Z’ is an activating group such as fluorine,
chlorine, bromine or iodine) can be treated under heated conditions in a solvent such as
DMF with a base such as sodium carbonate and compounds of formula 19 to give
compounds of formula 37. In turn, compounds of formula 37 can be treated under reducing
conditions such as SnCl,, iron powder and NH4Cl, or palladium on carbon under a hydrogen
atmosphere to provide compounds of formula 38. Treatment of compounds of formula 38
with NaNO, in acetic acid at room temperature can provide compounds of formula 39.
Compounds of formula 39 can be treated with base and compounds of formula 5 (wherein
7 = halogen, methanesulfonate, toluenesulfonate or the like; n = 2 or 3) under ambient
temperature or heated conditions to give compounds of formula 26. Typical bases include
but are not limited to cesium carbonate, potassium carbonate and sodium hydride. Typical
solvents include but are not limited to N,N-dimethylformamide, dimethylsulfoxide,

acetonitrile and tetrahydrofuran.
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carbonate and sodi um hydri de. Typical solvents include

but are not limted to N, N dinethylfornmam de,
walzewenispBsul f oxi de, acetonitrile and tetrahydrepdT/Us2908/070535

Compounds of forrmula 34 can be converted to conpounds

of fornmula 26 as descri bed above. Schenme 20 z4 74

(It" ON ON NZ3n\ I N RZT N12 R7T N40 R6 39 R B

RER RR RL NHN'n\R2 RINR2 O\ I ~-N10 R7 1 N R6

26 B R5 40 WD 2009/ 015037 PCT/ US2008/ 070535 [0074]

Al ternatively, conpound 3QnGah1dpe treated with base

and conpounds of fornmula 1IZ (wherein n =1 or 2 and ORE

Z3 and Z4 = hal ogen, nethangsul fonat e,

tol uenesul fongte of the like) under anbient (A
t enper at ujje aped o( \tions to give cgnpound of Y
fqpnula A0 N TYPi ca base€b Ynclude but arejnot 1 1 d

to m _glar bonat e, péfassiun1carm0nate AntNsodi um
Py . Typi¢al sol vents include buy li mPted
to di met hyl f or mami de,  di met Hytfukf pxi de,
Rcetonitrile and t et rahydr of uran. sFre ent  of
conmpounds of fornmula 40 wth am nes 10 under anbi ent
tenperature or heated conditions can provide conmpounds

[007?; 61%}9%[{%%&, <020\6m11\l\0@1ﬁfriseiofn fo?mlzlla%9ocran%'e tl‘rgé%pe%rrv?ithztl)asle_a%'d%omgounds of

formula 7 (wherein Z* = halogen, methanesulfonate, toluenesulfonate or the like; Y = O,

OR’ or H; R® = an alkyl group, H or a protecting group such as rert-butyldimethylsilyl; R® =
alkyl; n = 1 or 2) under ambient temperature or heated conditions to give compounds of
formula 34. Typical bases include but are not limited to cesium carbonate, potassium
carbonate and sodium hydride. Typical solvents include but are not limited to N,N-
dimethylformamide, dimethylsulfoxide, acetonitrile and tetrahydrofuran. Compounds of

formula 34 can be converted to compounds of formula 26 as described above.

Scheme 20
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VN4l R2 R7T R6 42 B R6 39 B RS RS HRi HONR2

R N, R N 10 R7 R6 43 RS [0075] Conpounds of
wo eools3B9 (wherein B is aryl or heteroaryl apdi/B52008/070535

R6, R7 are each independently selected fromH, -OCH,

-Oal kyl, alkyl, halo, -CF3, and -CN) can be treated

w th base and conpounds of fornula 41 (wherein Z8 =

t hanesul f nat t ol.uenesul f onat e,

10073 B DRI P Adran P B Y Reg g cirisRynds of formula 12
(whdrGHREE 2hHD@NQYZ° UREE! = RRRLE InGRIMLTIFAAL, tQuGicVffonate or the like)

conpounds of formula 42. “Typical bases include but are
undenembidnit finpEdatiis @ dehigihceadibomratoesivperapaindmot frhotat® Typical

um hydr de e Tﬁl cal sol.vents include but ar

base§1 61?0111%? n‘ID e%rettbo FWEP orafpé)ﬁ.?taepotassmm CGarbonate®ind sodium

hydréietret Typisall E@&élﬁ@ mamaé ohitt bid @o@NEmité®t toahyrlrdahethglormamide,
Treat ment of conpounds 42 with anines 10 and a Lew s

dimeglesileplpride, aeetonifrdhanghicahwdsoforaa el rpﬁn@n%@f\ﬁ@mpogawfafgmula 40

it Y Bl a8 B0 IR URORRR ek BEVT cpfhtounds of

formiyfaYMldkcih (4223. 0\ | NO NRN b R- 26 44 R6 R6 B
R5 R5 [0076] In the case where B contains a single
site of unsaturation, conpounds of formula 26 can be

treated with hydrogen gasy E% ajcatal yst such as
pal | adi um on carbon to prgw %

[0075] Compounds of formula 39 (wherein B is aryl or heteroaryl and R>, R®, R are cach
independently selected from H, -OH, -O-alkyl, alkyl, halo, -CFs, and —CN) can be treated
with base and compounds of formula 41 (wherein Z° = halogen, methanesulfonate,
toluenesulfonate, 3-nitrobenzenesulfonate or the like) at ambient temperature or under
heated conditions to give compounds of formula 42. Typical bases include but are not
limited to cesium carbonate, potassium carbonate and sodium hydride. Typical solvents
include but are not limited to N,N-dimethylformamide, dimethylsulfoxide, acetonitrile and
tetrahydrofuran. Treatment of compounds 42 with amines 10 and a Lewis acid such as
lithium perchlorate in a sovent such as tetrahyrdrofuran can provide compounds of formula

43.
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conmpounds of fornula 44, wherein Bis fully saturated
cycl oal kyl . Exanples [0077] Unl ess ot herw se noted,

w0 e@genmod7 and sol vents were used as received fPORUS2008/070535
commerci al suppliers. Proton nucl ear magnetic
resonance (NVR) spectra were obtained on Bruker
spectroneters at 300, 400 or 500 MHz. Spectra are
given in ppm (6) and coupling constants, J, are
reported in Hertz. Tetranethylsilane (TM5) was used as
an internal standard. Maggempestra were coll ected
using either a Finnigan LCQ Duo LCM5 ion trap
el ectrospray ionizatyon (ESI) or a nmass Varian 1200L /
singl e quadrapol e(ﬁﬁ&s spectronmeter (ESI). High ﬁ'N\
per f or mace li Ncﬁerat ograph (HPLC) anal "

obt ai ned || s I,Nna C18(2) colum (5u,
Phe Briex)y” of a Gemini C18 col um (5

pnex) i th UV detection & 4 _xmAsi ng 4
eldrd sol vent gradient programr®
hod C, Method D, or Method E) thod A: Tine
FEfow%A%B (mn) (n/mn) 0.0 1. OR9O 0 10.0 20 1.0
100900 25 1.0 10.0 90.0 A = Water with 0.025%
i fluoroacetic Acid B = Acetonitrile with 0.025%
[007ﬂ ]n; thgsrssavbsre 8 eentains a singls 9iged upgaspration, cornpounds of formula 26

can Eglﬁegrﬁég%g{ g;&%%él 8%51{11%9 6@&1%15{ gﬁclhf:%soﬁ%%uﬁ.og 55% Y oto provide

comfouddd 6f ord0laci4, 3be@ilB0s A0lyGathitatd cykloalkddt er wit h
0.05% Trifluoroacetic Acid B = Acetonitrile with 0.05%
Trifluoroacetic Acid Method C Tine Fl ow YA 9B

Examples

[0077] Unless otherwise noted, reagents and solvents were used as received from
commercial suppliers. Proton nuclear magnetic resonance (NMR) spectra were obtained on
Bruker spectrometers at 300, 400 or 500 MHz. Spectra are given in ppm (J) and coupling
constants, J, are reported in Hertz. Tetramethylsilane (TMS) was used as an internal
standard. Mass spectra were collected using either a Finnigan LCQ Duo LCMS ion trap
electrospray ionization (ESI) or a mass Varian 1200L single quadrapole mass spectrometer
(ESI). High performace liquid chromatograph (HPLC) analyses were obtained using a Luna
C18(2) column (5u, 250 x 4.6 mm, Phenomenex) or a Gemini C18 column (5u, 250 x 4.5
mm, Phenomenex) with UV detection at 254 nm using a standard solvent gradient program

(Method A, Method B, Method C, Method D, or Method E).

Method A:

Time Flow %A %B
(min) | (mL/min)

0.0 1.0 90.0 10.0
20 1.0 10.0 90.0
25 1.0 10.0 90.0

A = Water with 0.025% Trifluoroacetic Acid
B = Acetonitrile with 0.025% Trifluoroacetic Acid
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(mn) (nk/mn) 0.0 1.0 98.0 2.0 20.0 1.0 10.0 90.0
25.0 1.0 10.0 90.0 A = Water with 0.025%
waeiobhsesbaceti c Acid B = Acetonitrile with 0.PCBHY82008/070535
Trifluoroacetic Acid Method D Tine Flow %A %8 (m n)
(m/mn) 0.0 1.0 98.0 2.0 20.0 1.0 10.0 90.0 25.0
1.0 10.0 90.0 A = Water with 0.05% Trifl uoroacetic
Acid B = Acetonitrile with 0.05% Trifl uoroacetic Acid
Method E: Tine Flow %A %8 (min) (m/mn) 0.0 1.0 98.0
2.0 25.0 1.0 10.0 90.0 30.0 1.0 10.0 90.0 A = Wwater
Methgd B: 0. 025% Trifl uoroacetic Acid B = Acetonitrile with

Tin@. Q25BtoW i f|l| f6Aoace¥diB Aci d Exanple 1 Preparation of
(mid)- ( Bia&pin)-|1- (1- (2- (pyr rolidin-I-yl)ethyl)-1H i ndazol -

0.6- Y1) pyo 1 dijn-93(oLH) - hydr ochl ori de 43 WO

20,0097 015037 Hel 545)@;/ 70535 a)

306; 4 (lr'@(rru 'l‘ﬁ'd]' de hyl ) - 1Hi ndazol- 5- am ne
31 @c Lnallllz ||r‘1\cy93] My er 10008406 ¢ Chem cal

ct. Mass: 230.15 ~N Mol ecul ar

A= %t mzluh QQ’@‘V 'lirlf uoroacetlc 01d
B= Acetomtrlle with 0.05% Trifluoroacetic Acid

Method C:

Time Flow %A %B
(min) | (mL/min)

0.0 1.0 98.0 2.0
20.0 1.0 10.0 90.0
25.0 1.0 10.0 90.0

A = Water with 0.025% Trifluoroacetic Acid
B = Acetonitrile with 0.025% Trifluoroacetic Acid

Method D:

Time Flow %A %B
(min) | (mL/min)

0.0 1.0 98.0 2.0
20.0 1.0 10.0 90.0
25.0 1.0 10.0 90.0

A = Water with 0.05% Trifluoroacetic Acid
B = Acetonitrile with 0.05% Trifluoroacetic Acid

Method E:

Time Flow %A %B
(min) | (mL/min)

0.0 1.0 98.0 2.0
25.0 1.0 10.0 90.0
30.0 1.0 10.0 90.0

A = Water with 0.025% Trifluoroacetic Acid
B = Acetonitrile with 0.025% Trifluoroacetic Acid

Example 1
Preparation of 4-(Phenyl)-1-(1-(2-(pyrrolidin-1-yl)ethy])-1H-indazol-5-yD)pyridin-2(1 H)-one

hydrochloride
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HZN / [0078] This conpound was prepared in accordance
Wi th the procedure of Souers et al., Bioorg. Med.
w@h@ao1doatt . 2005, 15, 2752-2757. b) PCT/US2008/070535

5-Bronmo-1-(2-(pyrrolidin-1-yl)ethyl)-1Hindazole c

Chem cal Formul a: C13H16Br N3 N Exact Mass: 293.05 N

Mol ecul ar Weight: 294.19 Br [0079] A solution of

NaNO2 (0.20 g, 2.8 mol) in H20 (5 nL) was cooled in a

ice bath and treated with a solution of

%m(oﬂ)m ] Ir W i ndazol - 5-am ne (0.65
21 %2 {I{Pyl)@!h'j}t) lﬁgﬁggoéuémﬁg (2 mL). The resulting

m Bﬁﬂﬁt@n\l@@glsﬁﬁdﬁdﬂbﬁm 1Q0Qﬁ4@6heat ed solution of CuBr
(0.49 g, 3.4 nmmol) in 4 aqueous HBr (2 nmL) at 100C.
After stirring at 100 f r 15 mn, the dark m xture
was allowed to cool. Thé&¥'solids were isolated by
filtration, washed w I N Nakicaidbehudrd, gdnunder

vacuum Purificatr@onNy flash cohkdalmss: 26hrsomat ogr aphy
(silica gel, , 95: BolplaOWPeidD 2¢ave the title
conpound (0. 2INQg,>~ 25% as a brown solid: ESI M5 nifz
294 [M+ H +. ¢) ) )
[0078] This reoprnoxpyl -was( arepared py peeprdecs- ity (the pragegure 1ofi $apgss ct al,
: -5 yl ridi 1 WD 2009/ 015037
BZOOM%Q&%%’/ %%ggég B)Ng?%m#N N Chem cal Fornul a:
C25H26N402 Exact Mass: 414 21 Mol ecul ar Wi ght:
414.5 O 80 i on of
b) S-Brefpes(2r (5’1201(‘%% riﬁlbjﬁftgﬁﬁﬁ VA3700%y| ) - 1H i ndazol e (0. 21
g, 0.70 mol) in 1, 4- xane (10 nmL) stirred under
nitrogen was treated entially with 4-
(benzyl oxy) pyridin-2(1f)-one (0.14 g, 0.70 mol),
trans-1, 2-di am nocycf© exan@he(n@alc}fsrmumcnfbaBstmml) Cul
(28 nmg, 0.15 nd chosl{mfé?ﬁ $29.02 ol ). After

stirring over At 110C it ¥4\Was al | owed
to cool to rBomYenperature, diluted with CH2C12,

[0072@%(}2?][?}5&:023%&%@3%2?% 2% AKRN) KBRS mL) WhEEEHedhith wet ice bath
and treated with a solution of 1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-amine (0.65 g, 2.8
mmol) in 48% aqueous HBr (2 mL). The resulting mixture was added to a pre-heated
solution of CuBr (0.49 g, 3.4 mmol) in 48% aqueous HBr (2 mL) at 100°C. After stirring at
100°C for 15 min, the dark mixture was allowed to cool. The solids were isolated by
filtration, washed with 1N NaOH, and dried under vacuum. Purification by flash column

chromatography (silica gel, CH,Cl,/MeOH, 95:5 to 90:10 gave the title compound (0.21 g,
25%) as a brown solid: ESIMS m/z 294 [M + H]'.

¢) 4-(Benzyloxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-one
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Purification by flash col unm chromatography (silica
gel, CH2C12/ MeOH, 95:5 to 90:10 gave the title
w@oepouwsd’ (21 ny, 7% as an off-white powder: PEI/NRIR08/070535

(500 MHz, DVMSO-d6) 6 8.03 (s, 1H), 7.66 (d, J= 1.4
Hz, 1H), 7.53 (d, J= 8.8 Hz, 1H), 7.43-7.36 (m 6H),
7.28 (d, J =7.5Hz, 1 H, 6.09-6.06 (m 2H), 5.06
(s, 2H), 4.58-4.55 (m 2H), 3.03 (br s, 2H), 2.61 (br
s, 4H), 1.81 (br s, 4H); E mz 415 [M+ H +. d)
4- Hydroxy-1-(1-(2-(pyrrolidim=1-yl)ethyl)-1Hindazol -
-yl)pyridin-2(1H) -one NO N Chem cal Formul a:
Cl8H20N4 2 N / / N CNMass 324. 1586 Mol ecul ar

Wi ght: 324. 377 “Ho NTo a S@hidiliFamuefc, N,0,
4- (benzyl oxy) i@ roI I di n- | Bydc)redshyl4ps 1H- i ndaz

ol - 6- vyl 1H) - one (240 npMolgus8VaghtH)4.5i n
CH3COH dd@ d/ C (200 ng) under an Ar atnosphere.
The Ar oon was replaced with a H2 balloon. The

t dt 55C I ght h |1 d
[008{”0 RS SBIPeTSS G SLETBo e P TE b - BUGh gy (BFT . 0.70
ik 1184 RRGhd bﬁ) frﬂﬂ { §tﬁ{=&1 Wedr GARGEN LAk @flated sequentially with 4-
urification by f ash col utm chr ommat ogr aphy (silica

(ben@dbxy)pmmmﬁﬂffﬂem (@04 20)0.g&wemphe ains1E- dlempwmdoa@caae (0.03

mL, gj@l 0219 q&}_{)ﬁ rgg;/ %34119181) angm( @%Wg Bmo )A?ter stirring

overth igft ﬁtz 116 CHthe ?mﬂt%re %s Véﬂh%@@% %59307 room ternperature diluted with
/ US2008/ 070535 7. H, 7.3 9 (dd, J

CHzGlzg voshed @vithz brine, |-|§1rle(% oyg M?_S(};, _ﬁl?ergd }a,zld @np@ntraaec%g;o dryness.

Purﬂ%éa:?gﬂ épy_ﬂfs% col%c%%gigr}lg@é Esilich ggb@l%gg%@ﬁ 95:5,19:90:10 gave
the t[tM cbrﬂ';ﬂoimd e21 rng, 7%) as an off—whlte powder 'H NMR (500 MHZ DMSO ds) o
(Pyrrolidin-I-y Hﬁeﬁéﬁ{z 1H i ndazol-5-yl) pyri
8. 036&,|J|)H)o?wé6ﬂd 4T |114|H,?or1 f Jul $-8 ke &HY 781 36Nm, % Fos (d,J
- 8 _
=7 RGO 2 06 A AT R AR s €1 O

S, 4H)ylBbﬂbnsdﬂH)ZiSllHMSMeﬂprﬂJrHﬁ, 2.7 mol) was

suspended in THE (20 nlL) under a nitrogen atnosphere

and LiN(SiMe3)2 (IMin THF) (4.2 nlL, 4.2 mol) added.

d) 4Ry laexySE-{I-(3-8rboRlind1 -5 841 6.1 FPIHIEE A-5-y1)pyridin-2(1 H)-one
O
S~
O N‘N Chemical Formula: CigHyoN4O,
/ij 4 Exact Mass: 324.1586
| N
HO =

Molecular Weight: 324.377
[0081] To a solution of 4-(benzyloxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-6-
yD)pyridin-2(1H)-one (240 mg, 0.58 mmol) in CH3;0H was added Pd/C (200 mg) under an
Ar atmosphere. The Ar balloon was replaced with a H, balloon. The reaction was heated to
55°C overnight and then allowed to cool. The mixture was filtered through a layer of Celite
and the filtrate was concentrated. Purification by flash column chromatography (silica gel,
CH,CL/MeOH, 80:20) gave the title compound as a white solid in 65% yield: 'H NMR
(500 MHz, CDs;0OD) ¢ 8.12 (s, 1H), 7.74 (d, J = 2.0 Hz, 1H), 7.71 (d, J = 9.0 Hz, 1H), 7.48
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(1.48 g, 4.16 mmol) was added in one portion and the

m xture was stirred for 2 h. The mxture was
w@emgenosat ed, diluted with nmethyl ene chl ori deP(B0S290§/070535

and washed successively wth saturated NHACL and

saturated Na2CC3, dried over sodium sul fate and

concentrated. The residue was purified by colum

o LTSRS L0 Sy P O o P8R s - 70

Hz, ﬁﬂp 311)7 (t9y adi @Bz, éﬁ@% bl ghein)chlsari de (ﬁ1§34ﬁ§>°/ESI MS m/z 325

hyl ene chl'oride over 30 mn at 40 ml/mn

[NPbeV|de the title compound (780 ng, 60% as a white

solid; "H NWMR (500 MHz, CDC13) 6 8.05 (s, 1H), 7.68

(d, J =1.8 Hz, 1 H, 7.57 (d, J 8.9 Hz, 1 H), 7.53
e) 1-(Z(P o‘ﬁdﬁmﬂ th 1H),mdazéi751 1c{1ﬁJ—Ql -ohe-8. 9, 2.0 Hz,
) 1 4ol pytodh iy 1 TR P % 40,
trlﬂlqumetha@swfonate H) , 4 57 (t J = 7 2 Hz, 2H), 3.01 (t,

J =7.2 Hz, 2H), 2.60-2.57 (m " AH) 1.80-1.76 (m 4H)

; ESI MS mz 457 [M+ H+. f)

4- (Phenyl )-1-(1-(2-(pyrrolidin-1-91)ethyl)-1Hindazol -

5-yl)pyridin-2(111)-one hydrochlsride 46 WO

2009/ 015037 PCT/ US2008/ 070535 _NJ j ON ~N N HC1

Cr | [0083] O

1-(2-(Pyrrolidin-1-yl)et g azol -5-yl ) pyridin-2

(1H) - one- 4- trlfluoronet F anesulfonate (100 ng, 0.22

nmol ), phenyl boroni c A67 ng, 0.55 nmmol), K2C03

i ) . d -
10081 2l epee i HSpRLAYT brbemmDrid inseelcenupai R g (900
mg, | B¢ UG }Nas(ﬁg n%i@@plfn) THEB (8 mP) qgl%efnﬁokl}trd’géﬁeannﬁsphere and

stirred’in ) under vacuum for 30 mmn
Lﬂ«ﬁﬂﬂSQzﬁHd1ﬁﬂE§ﬁdﬂ2wnLh4aummogemdahdAﬁhemmwmgdbe1mmsuw PhNTH;

(4582558 Pl Wt R rerneiet nd B et l i T gop. The

mixtlitel WslBnc&itlagidl Ql%t@@bvhthlr@élh)(léi@ chl6Hdcq80 nIgnae likta"sl&’édeéiilccesswely
and the residue was purified by colum chromat ography

IOy SO ool s v o aengentrated.
th | d
The eyl B0 BrRETR Sy Qoo ey HRATISCRckih cpying winh

methyldhe adhl(ﬂﬁidﬁﬂdnanl)neth@nw advtheleia trhstdre q@01&s gradibBat 9 00%S methylene
di ssol ved in neth | ene chloride (2 nL) and treat

ed
chloglg fo 80seumsthyleng chiorige myger’G mikt s othmel/pHe) to provide the title
compound (780 mg, 60%) as a white solid; '"H NMR (500 MHz, CDCLs) & 8.05 (s, 1H), 7.68

(d, J= 1.8 Hz, 1H), 7.57 (d, J = 8.9 Hz, 1H), 7.53 (d, J = 7.4 Hz, 1H), 7.37-7.35 (dd, J =
8.9, 2.0 Hz, 1H), 6.60 (d, J = 2.7 Hz, 1H), 6.30-6.28 (dd, J = 8.7, 2.5 Hz, 1H), 4.57 (t, J =
7.2 Hz, 2H), 3.01 (t, J = 7.2 Hz, 2H), 2.60-2.57 (m, 4H), 1.80-1.76 (m, 4H) ; ESI MS m/z
457 [M +HJ".

) 4-(Phenyl)-1-(1-(2-(pyrrolidin-1-yl)ethy)-1H-indazol-5-yDpyridin-2(1 H)-one

hydrochloride

46



m xture was concentrated to provide the title conmpound
(20 ng, 21% as a yellow solid: nelting point (np)
wa2@eaees; 'H NVR (500 MHz, CD30D) 6 8.27 (s, REH/US2009670535
(d, J = 1.7 Hz, 1H), 7.86-7.82 (m 2H), 7.79-7.76 (m
2H), 7.57-7.52 (m 4H), 6.97-6.96 (m 2H), 4.90 (t, J
= 5.7 Hz, 2H), 3.88 (t, J =5.7 Hz, 2H), 3.74-3.69 (m
2H), 3.20-3.15 (m 2H), 2.20-2.14 2H), 2.06-2.00
(m 2H); ESI MS mz 385 [M+ H|+; ngé (Method D) >99%
(AUC), tR =13.0 mn. Exanple 2 Prep&aration of
4- (4-Chl orophenyl )-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H
i ndazol -5-yl)pyridin- 2(1H drochl oride 47 WO
@JN N HC Cl1 [0084]
5% 1, but substituting
for phenylboronlc acid,
the title conpound ny, 24%lwas prepared as a
yel | ow sol i d: < 260C (deconposition); 'H NNR

[008&]?'5) 2%%@01%?1%—%?1}?%ng %&agq&{%ﬂ)pgm%g 2&9@ on%élotrlﬂuorometh-

anesdlfe/ (198 nfdN0,BHhmo®, BRerB1td o ifhcid 36’9 mg?039 nirho IQ);JKiCOg (75 mg,
5.6 Hz, 2H), 3.87 (t, J = 5.6 Hz, 2H), 3.73-3.69 (m

0.552Hmmal) 19a3d 14 [ - BiSZ(Id)phOﬂ)lmaylzh(mh'(nm)feﬁb%nemiﬂﬂompﬁi@dium(ﬂ)

ol eE AR 95 (it 5 LS VR0 Bl 20 i

The AadkBREZ ALY mlﬂpﬂﬂ&e%e?}r Md) rhé littue@ whpUedted ioRorClfoy 1) @ih. Upon
l')-1H i ndazol di n-2(1H) - one hydrochl oride c

cooling( &x MGfture] we851}1u¢d| w@mm@hﬂh@e shlosdel u'mé orshes arigy 8% lithium

chlo%% qu%Hb t lﬂﬁrleg,g ?ﬁ&ﬁ?&t?{i og{’ae i %e 2 a%g]?lﬁ‘gf%% fbgr column

p- chl or ophenyl bor onj¢

oro € compoun
chrom&gmlﬁpar(eﬁi as B! kemns Oélutdng n‘ﬁ/ltﬁ6(h‘l&ﬁ§“6ne thibdNB and a

meth;lggl%.rryrng@acr{?%%?gm}o 1),; ggél@]&t 1(58% rgetbylp&e clplopﬂie tey 89% methylene
chlofifle over=3¢ mhint %t 23 n'iﬂ/mn?) @cﬁp?oxff(fe (9 red basd: Fhisl was [&ssolved in
methylene chloride (2 mL) and treated with 1 equivalent of 2 M HCI in Et;O and the
mixture was concentrated to provide the title compound (20 mg, 21%) as a yellow solid:
melting point (mp) 192-196°C; '"H NMR (500 MHz, CD;0D) & 8.27 (s, 1H), 7.93 (d, J =
1.7 Hz, 1H), 7.86-7.82 (m, 2H), 7.79-7.76 (m, 2H), 7.57-7.52 (m, 4H), 6.97-6.96 (m, 2H),
4.90 (t, J = 5.7 Hz, 2H), 3.88 (t, J = 5.7 Hz, 2H), 3.74-3.69 (m, 2H), 3.20-3.15 (m, 2H),
2.20-2.14 (m, 2H), 2.06-2.00 (m, 2H); ESI MS m/z 385 [M + H]"; HPLC (Method D) >99%
(AUC), tg = 13.0 min.

Example 2
Preparation of 4-(4-Chlorophenyl)-1-(1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-yDpyridin-
2(1H)-one hydrochloride
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48 WO 2009/ 015037 PCT/ US2008/ 070535 | H), 7.46-7.41
(m 2H), 7.06-7.02 (dd, J =7.2, 2.0 Hz, | H), 6.97

W@ 2g09d13631. 8 Hz, | H), 4.89 (t, J = 5.8 Hz, 2PT/US2088070535
(t, J =5.8 Hz, 2H), 3.73-3.69 (m 2H), 3.20-3.15 (m
2H), 2.19- 2.16 (m 2H), 2.04-2.00 (m 2H); ESI M5 niz
441 [M+ H +; HPLC (Method D) >99% (AUC), tR = 14.5
m n. Exanple 4 Preparation of
4- (Benzofuran-2-yl)-1-(1-(2-(pyrrol E di h-l-yl)ethyl)-lH
-indazol -5-yl ) pyridin- 2(1H)-one hy chloride ¢ ON
N O HCI [0086] Follow ng the procedure of Exanple 1,
but substituting benzofuran-2-boroni¢ acid for
phenyl boronic acid, the titje comound (21 ng, 21%
was prepared as a brown sol jjd: 25&- 260C;, 'H NMWR
(500 MHz, CD3OD) 6 8.26 ( iyl .91 (d, J= 1.7 Hz,

iH), 7.85 (d, J = L 7.78 (d, J = 7.1 H,
1H, 7.71 (d, J = L 7.61 (d, J = 8.3 Hz,
1H., 7.60 (s, 1 3 (dd, J =8.9, 1.9 He,

; -7..8 : :
1 H, 7.45-7.41 (t7 J =8.3 H, 1 H, 7.31 (t, J =
78HZ,1H) 7.15 (d, J:18HZ 1H) 705703
1, 1.8 Hz, 4.91 (t,
[0083] ggllqumg jhe Brogecp.ge o ﬁfarngleﬂg Dbt gtgbs‘(l‘mtlng bgo—chlcgog]@ﬁiglb_pgomc acid

for riPhyiEniciiel s MeisPorbild Lol 24ur ey sy sote

mp 2ﬁ5926(E1Ca(mipd:(ﬁnlﬁosR[oamalrthﬂ\m 830 MHz, CD;0D) & 8.26 (s lH) 791 (d, J =
4-( 4- 1-(2- i di ) et

16 Hadbhor S6-0 4 o vkl 7‘749(145(88% A G 4B A 6.92 (m.

2H),2099(01303 ¢ rLT/YS34984 070535 Hz’,\léHQ i\.'73—N.6d\'(m, 2H), 3.19-3.14 (m,

2H), 2.18-2.15 (m, 2H), 2.03-2.00 (m, 2H); ESI MS m/z 419 [M + H]"; HPLC (Method D)

>99% (AUC), tz = 13.9 min.

Example 3
Preparation of 4-(Benzo| b]thiophen-2-y1)-1-(1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-
vDpyridin-2(1H)-one hydrochloride

[0085] Following the procedure of Example 1, but substituting benzothiophene-2-boronic
acid for phenylboronic acid, the title compound (23 mg, 22%) was prepared as a yellow
solid: mp 260-264°C; "H NMR (500 MHz, CD;0D) § 8.26 (s, 1H), 8.03 (s, 1H), 7.95-7.91
(m, 3H), 7.83 (d, /= 8.9 Hz, 1H), 7.77 (d, J = 7.1 Hz, 1H), 7.56-7.54 (dd, /= 8.9, 1.9 Hz,
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\'' I/ [/ F HClI [0087] Follow ng the procedure of
Exanpl e 1, but substituting p-fluorophenyl boronic acid
w0 2009pbsy | boronic acid, the title conmpound (1BCTHYS2008/070535
19% was prepared as a yellow solid: np 115-120C, 'H
NI\/R(SOOI\/HZ CD30D) 6 8.26 (s, 1H), 7.91 (d, J:14
H, 7.83- 7.79 (m 3H), 7.77 (d, J-71Hz :

1H), gj@ 76418@1 o4 306y fig, 777 208 9eg 687 a7 §'§‘_Hz 1H), 4.89
(t, .] L 28 }?z é}b@ 8*7 (H)J §88131’z (ZH)(§73 %65 (HZQH?@ 20 3(3158(Zn(H2)H) 2.19-

2. 162(n192H2) 26)46&\002(% 2Ha @SI MS 00z @h [M—|)+ HESIHH\I@? Wizthed P) >99%
(AU@CA % HPLC (Method D) >99% (AUC), tR = 13.2 mn.
éf*rpl & Br eparation of
4- (Naphthal en-2-yl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H
-indazol -5-yl)pyridin- 2(1H)-one hydrochloride N O N
N HCl [0088] Foll owi ng t edure of Exanple 1,

2(1Ayamepiydpatileddas a yeI low solid: nmp 128-134C, 'H NMR
(500 MHz, CD3OD) 6 8.32 (s, 1H), 8.@5, 1H),

8.04-8.01 (m 2H), 7.95-7.93 (m 2H),] 7.87-7.81 (m
3H), 7.59-7.56 (m 3H), 7.07-7.05 (my—2H), 4.89 (t, J
= 5.8 Hz, 2H), 3.88 (t, J =5.8 Hz,( 2H), 3.74-3.70
(m 2H), 3.19-3.16 (m 2H), 2.19-2.15 (m 50 WO
2009/ 015037 PCT/ US2008/ 070535 04-2.01 (m 2H);
ESI M5 mz 435 [M+ H +; og{ND) >99% ( AUC) ,
tR= 14.4 mn. Exanple 7 Pregparstion of

4- ( 3- Chl or ophenyl )-1-(1-(
i ndazol -5-yl ) pyri din-
N Cl

L (pyrrolidin-1-yl)ethyl)-1H
-one hydrochloride N ON

*HCl

[0086] Following the procedure of Example 1, but substituting benzofuran-2-boronic acid
for phenylboronic acid, the title compound (21 mg, 21%) was prepared as a brown solid: mp
256-260°C; 'H NMR (500 MHz, CD;0D) § 8.26 (s, 1H), 7.91 (d, J= 1.7 Hz, 1H), 7.85 (d, J
=8.9 Hz, 1H), 7.78 (d, J=7.1 Hz, 1H), 7.71 (d, J = 7.8 Hz, 1H), 7.61 (d, J = 8.3 Hz, 1H),
7.60 (s, 1H), 7.56-7.53 (dd, J = 8.9, 1.9 Hz, 1H), 7.45-7.41 (t, J = 8.3 Hz, 1H), 7.31 (t,J =
7.8 Hz, 1H), 7.15 (d, J = 1.8 Hz, 1H), 7.05-7.03 (dd, /= 7.1, 1.8 Hz, 1H) 491 (t, /=53
Hz, 2H), 3.88 (t, /= 5.3 Hz, 2H), 3.73-3.69 (m, 2H), 3.20-3.14 (m, 2H), 2.18-2.14 (m, 2H),
2.04-1.99 (m, 2H); ESI MS m/z 425 [M + H]"; HPLC (Method E) 99% (AUC), tz = 15.4

min.

Example 5
Preparation of 4-(4-Fluorophenyl)-1-(1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-yDpyridin-

2(1H)-one hydrochloride
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HC1 [0089] Follow ng the procedure of Exanple 1, but
substituting mchl orophenyl boronic acid for
w@b@pyidosr oni c acid, the title conmpound (20 ngPCRLSAH008/070535

was prepared as an orange solid: np 118-125C, 'H NWR
(500 MHz, CD30OD) 6 8.26 (s, 1H), 7.91 (d, J= 1.6 Hz,
1H, 7.83 (d, J =8.9 Hz, 1H), 7.79-7.78 (m 2H)
7.70-7.68 (m 1H), 7.55-7.52 (m 3H),_6.91 (d, J =1.8
Hz, 1H), 6.86-6.84 (dd, J= 7.1, 2. , 1H), 4.90 (t,
J=5.8 Hz, 2H), 3.88-3.86 (m 2H), N\3776-3.69 (m 2H)
3.20-3.15 (m 2H), 2.19-2.16 (m 2HY, 2.03-2.00 (m
2H); ESI M5 mz 419 [M+ H +;, HPLC yMethod D) 98.5%
(/&KD tR = 13.9 mn. Exanqge 8 R eparation of

4- ( 3- Phenoxyphenyl ) -1-(1- (24 (p i Nn-1-yl)ethyl)-1H
-i ndazol -5- yl)pyridin-2( e hydrochloride NI O
N N HCL 51 WD 2009/ 0150%7 BCT/ US2008/ 070535 [0090]
Fol | owi ng the proced of anple 1, but substituting
3- phenoxyphenylborg- acid @ f phenyl boronic acid,
the title conpound (18 ny, 16A§ was prepared as a

[008YPFthWv1n§ tRProseduirél of 'Ebz'aﬂhM% 1,590 sﬁﬂ‘d&tut oropis fboronlc acid
; 1H), 7.90 (d, J= 1. 1H), 82 J— 8.
for p p.]}ylbqromg a(n@l; thj:—tltl‘P cpm_pgynd (718514g,71 921@ Wah prg}q}red ap mdlpwgq_nphd mp

115 (e GG ied R hyd 5 o dnh 7t @ 5,51 gt 7.5

7.79((m, 3BH) 7.7 (867 = (7|, HI=1H),8.3427.53 (B, J 6.988-169 8k, (Hyl,7.267.25 (m,

20, 559 o 7 8 By a0 Faasssta A Bog2 T HizoGhh 48 fing i He. 280,
3. 87?(t ]-Js—éﬂﬂﬁz(ﬁll) %H)@s%*)g PBO3 0.3 ?5")(m 2ﬁ§'2 b@zni’@(rﬂbh) 2.03—

99% ( = 15.

2.00 Emaaﬁb £ M8 Wa#@& It Hr HPLC (Method D) >99% (AUC) tR = 13 2 min.
1-(1-(2-(Pyrrolidin-1-yl)ethyl)-1H i ndazol -5-yl)-4-(4-
(trifluoromethyl)phenyl)pyridin-2(11)-one
hydrochloride N O N N NxE3G1241C1

Preparation of 4-(Naphthalen-2-yD)-1-(1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-yDpyridin-
2(1H)-one hydrochloride

*HCl

[0088] Following the procedure of Example 1, but substituting napthyl-2-boronic acid for
phenylboronic acid, the title compound (24 mg, 24%) was prepared as a yellow solid: mp
128-134°C; '"H NMR (500 MHz, CDsOD) & 8.32 (s, 1H), 8.27 (s, 1H), 8.04-8.01 (m, 2H),
7.95-7.93 (m, 2H), 7.87-7.81 (m, 3H), 7.59-7.56 (m, 3H), 7.07-7.05 (m, 2H), 4.89 (t, J =
5.8 Hz, 2H), 3.88 (t, J = 5.8 Hz, 2H), 3.74-3.70 (m, 2H), 3.19-3.16 (m, 2H), 2.19-2.16 (m,
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[0091] Followi ng the procedure of Exanple 1, but
substituting p- trifluoronethyl phenyl boronic acid for
w@b@pyidosr oni c acid, the title conmpound (35 ngPCBLSH008/070535
was prepared as a white solid: "H NWVR (500 MHz, CD3CD)
6826(3 1H), 7.96 (d, J= 8.2 Hz, 2H), 792(d J =

1.8 Hz, ,785783_m3H) 782d = 7.2 Hz,
2H), %4@7%?& 2 Est Mgk 5500y, ﬁb*gﬁﬂiq&w;?ﬂ@d fy Soptdpadc), 1 -
1444480 (t, J =5.7 Hz, 2H), 3.88 (t, = 5.7 Hz, 2H),

3.74-3.69 (m 2H), 320316(m 2H), 2.19- 216(m
2H), 2.04-2.00 (m 2H); ESI Ms nmlz 453 [M+ H +, HPLC
(Method E) >99% (AUC), tER = il 4 mn. Exanple 10
Preparati on of EXampie /
Prepdratidn 624 Phi@bpietingt) 1= y1l-02etptb idid H- NetBa®) £5mith ol 4= 1§yridin-

trifluoromethyl)phenyl)pyridin-2(1H)-one

e 52 WD 2009/ 015037 PCT/ US2008/ 070535 ¢
ON N 2HC1L CF3 [0092] Follow ng t?;ej)rocedure of
Exanple 1, but substituting m
trifluoromethyl phenyl boronic acid foN phenyl boronic
acid, the title conpound (46 ng, 40 was prepared as
a brown solid: "H NWR (500 MHz, CD3C0)) 6 8.26 (s, 1H),
8.08-7.99 (br m 2H), 7.92¢(d, N5 Hz, | H),
7.85-7.81 (m 3H), 7.75 (t, J:NI H, 7.56-7.44
(dd, J =8.9, 1.9 Hz, 1 5 (d, J =1.8 Hz, 1
H, 6.90-6.89 (dd,ci . 9 Hz, 1 H, 4.90 (t, J
= 5.8 Hz, 2H), 3.88 ( = 5.8 Hz, 2H), 3.73-3.69 (m
2H) , 320315(m 2 2.20- 213 (m 2H), 2.05-2.00
(m 2H); ESI Ms mlz 453 [M+ H +; HPLC (Method C

[00895 FolowinL@)s proc®ure 6BESampla.1, Bxtaswpbtétutidg Prdpenopbénytbooénic acid

for pﬁl%)}lb%&l{é#& glﬁ gtqe (PTBW%&R (112% éD/)p\&%sr Srle]ipgrieé] _asl arf loza%tge solid:
mp Mdighyzbeoe i iNIRE 560 MPIA.CDsOD) 88 L6 (s, 1H), 7.91 (d, J = 1.6 Hz, 1H), 7.83
(d, J = 8.9 Hz, 1H), 7.79-7.78 (m, 2H), 7.70-7.68 (m, 1H), 7.55-7.52 (m, 3H), 6.91 (d, J
=1.8 Hz, 1H), 6.86-6.84 (dd, J = 7.1, 2.0 Hz, 1H), 4.90 (t, J = 5.8 Hz, 2H), 3.88-3.86 (m,
2H), 3.76-3.69 (m, 2H), 3.20-3.15 (m, 2H), 2.19-2.16 (m, 2H), 2.03-2.00 (m, 2H); ESI MS
m/z 419 [M + H]"; HPLC (Method D) 98.5% (AUC), tz = 13.9 min.

Example 8
Preparation of 4-(3-Phenoxyphenyl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-

vDpyridin-2(1H)-one hydrochloride
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C :IN'"CH3 2HC1 [0093] Followi ng the procedure of

Exanpl e 1, but substituting N nethylindole-2-boronic
w@ei0d/0f5087 phenyl boronic acid, the title conpourdI/2008/070535

ng, 249% was prepared as a brown solid: "H NWR (500

MHz, DMSO-d6) 6 10. 71- 10 48 (br s, 1H), 8.28 (s, 1H),

794(d J = 6.2 Hz, I—I),792(s,1|—|),782(dJ

7.63
l0099h§ ovsie s %wﬁbrfsﬁég%ﬁlﬁds s er o 37phfl70>tyg>rﬁ‘eraylb0r0mc
acid Toﬁpﬁen?%oz&né")&eldnh%]ﬂt(é eorﬁpo|‘_u|)na (@8 'TK% 13 /gl) wad p&pgre(isas alyellow-

H)
brown <pjid1 O NMIR (109 ME, SDOD) B8 25 61 30be7 901 o/ 3] SH1LIH). 7.82 (0

- 5% 3004680 379 8. B P Sy S s o
1H)"‘7 1eH1t+J=HP5<Hz( welt)hmizﬁ)wafe%%mnuﬁ FHY,37.87-M.0%. (m, 2H), 6.86

| e 12 Preparation

(A, T LB s DGt B8 Bt = % 20 He g A 80t/ 37912 BEIA7 (1 J -
57 TS b A A ore RO 0B 210,

ESI BfS /zxaivp|[®1 4 H]bHPISO sleibod D)n9% (AUCQ), tx = 15.3 min,
2, 4-di chl or ophenyl boronic acid for phenyl boronic
acid, the title conpound (29 ny, 27% was prepared as
a white solid: np 110-135C deldquescent; 'H NVR (500
MHz, CD30D) 6 8.26 (s, 1 (d, J= 1.5 Hz, | H),
Prep@ra8@n (6] -( J€2-8P@rdtalin-[ - Vﬂ-l)ethvV) 176 infcthzo 35 vi: DAz, | H),
7..56: 4égde— .8, 1.8 Hz, 1 H),
: , ipgrigg-2(4H)-gne hydngchloride "1y g 25 6. 20
(dd, J =7.0, 1.8 Hz, 1 H), 4.90 (ty, = 5.7 Hz, 2H),
3.87 (t, J =5.7 Hz, 2H), 3.73-3.69\(bt m 2H),
3.20-3.15 (br m 2H), 2.19-2.16 (m%ZH) 2.03-2.00

(m 2H); ESI MS mz 453 [M+ H +; HPLC (Method D)
>99% (AUC), tR = 14.5 mn. Exarrple 13/ Preparati on of
4- (Napht hal en-1-yl ) -1-(1- (2 py¥r Bﬁn 1-yl)ethyl)-1H
-indazol -5-yl) pyridin- 2(1)-qn drochl ori de: 54
WO 2009/ 015037 PCT/ US2008/ p70935

=

F;C «2HCl

[0091] Following  the  procedure of Example 1, but substituting p-
trifluoromethylphenylboronic acid for phenylboronic acid, the title compound (35 mg, 31%)
was prepared as a white solid: "TH NMR (500 MHz, CD;0D) & 8.26 (s, 1H), 7.96 (d, J = 8.2
Hz, 2H), 7.92 (d, J = 1.8 Hz, 1H), 7.85-7.83 (m, 3H), 7.82 (d, J = 7.2 Hz, 1H), 7.56-7.54
(dd, J=18.9, 1.9 Hz, 1H), 6.97 (d, /= 1.9 Hz, 1H), 6.89-6.87 (dd, /= 7.1, 2.0 Hz, 1H), 4.90
(t, J=5.7 Hz, 2H), 3.88 (t, J = 5.7 Hz, 2H), 3.74-3.69 (m, 2H), 3.20-3.16 (m, 2H); 2.19—
2.16 (m, 2H), 2.04-2.00 (m, 2H); ESI MS m/z 453 [M + H]"; HPLC (Method E) >99%
(AUC), tg = 13.4 min.

Example 10
Preparation of 1-(1-(2-(Pyrrolidin-1-yDethyl)-1H-indazol-5-y1)-4-(3-
(trifluoromethyl)phenypyridin-2(1 H)-one dihydrochloride
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OCNN N 2HC1L [0095] Follow ng the procedure of
Exanpl e 1, but substituting napthyl-I-boronic acid for
w@b@pyidosr oni c acid, the title conmpound (30.5 POI/USAVG/070535
was prepared as orange crystals: np 128-133C, 'H NWR
(500 MHz, CDC13 + CD3CD) 6 8.22 (s, 1H), 8.05-8.03 (m
1H), 7.99- 7.96 (m 2H), 7.92 (s, 2H), 7.68 (d, J= 6.8

Hz, 1H), 7.62-7.54 (m 5H), 6.86 ( 1H), 6.70- 6.68
(dd, J= 5.4, 1.4 Hz, 1H), 4.97-4.@br m 2H), 3.86
(br m 2H), 3.67-3.66 (br m 2H), 206-2.96 (br m
2H), 2.13-2.08 (br m 4H); ESI Ms iz 435 [M+ H +.
HPLC (Method C) 98.7% (AUC), tR = 13.3 m n. Exanple

14 Preparation of N,
1-(1-(2-(Pyrrolidin-1- yI)e jwdazol -5-yl)-4

p-tol yl pyridin-2(1H)-one oehlotide N\ ON, N N
H3C HCl [0096] Fol I owing g procedure of Exanple 1,
but substituting p- boronic acid for

phenyl boroni ¢ aci d, £ titlgﬂgonpound (52 nmg, 55%
was prepared as a bro solid: np 240-246C, 'H NMR
(500 MHz, CIBCI» 6 8.96 (s, 1H), 7.89 (d, J= 1.5 Hz,

[009%'_%8110\&?@1% 5( ((:hclje ] procgdlg He ’of 1 'ﬁxal?lz)é%27 G g 5 Iglétg’ 7%1%21.Ji1{1ting m-
trlﬂLﬁ)r&netﬁyl@heﬂ'jibord)mbl)acld_/foﬁﬁhe(ngﬂboﬂotﬁc 810, thiz £itl2 bl)mpﬁutﬁi8(46 ang, 40%)

was 5@5%1?691/35'2%@17 Sﬁ@r/ f4 S CB;PD>3§ %56 (é)% 1Hj, 8.08-7.99 (br

m, 2%)87 §%¢d, 99 3. 5%128}H 7.85- 7*315( ’Fké 7. %"kv .13 $313; g ) 67 44 (dd,
2. 417 (S 79 ESI” M8’ i’z
J= 83991?HZ+IHI] LG, wel &ﬁi Il)l) m%s(ggum J*le—IZBZHZ 1H), 4.90 (t, J

- 5§10 2B BY T o SRR D) Q0R069 (1 2Hrad 20361 ) 2:20-213
(m, ifq)r ixfdsuononet b%ymmmsy;h)zmm (o A-R2( 1) CQMethod C) 96.9% (AUC),

drochloride ¢
tR—l .3 min.

[ hyI

Example 11
Preparation of 4-(1-Methyl-1H-indol-2-y1)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-

vDpyridin-2(1H)-one dihydrochloride

*2HC1

[0093] Following the procedure of Example 1, but substituting N-methylindole-2-boronic
acid for phenylboronic acid, the title compound (27 mg, 24%) was prepared as a brown
solid: "TH NMR (500 MHz, DMSO-ds) & 10.71-10.48 (br s, 1H), 8.28 (s, 1H), 7.94 (d, J =
6.2 Hz, 1H), 7.92 (s, 1H), 7.82 (d, J = 7.2 Hz, 1H), 7.63 (d, J = 7.8 Hz, 1H), 7.57 (m, 2H),
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N N F3CO HCI [0097] Follow ng the procedure of
Exanple 1, but substituting p-
wao eiocblotsospret hoxyphenyl boroni ¢ aci d for phenyl POF/U81008/070535
acid, the title conpound (51 g, 4699 was prepared as
an orange solid: np 202-209C, 'H NMWR (500 VHz, CD30D)
6 8.26 (s, | H, 7.91 (d, J= 1.6 Hz, H), 7.88 (d,

7274850 £ Ty %@ 717;, ol Tgso‘]%laglﬁh'gfg% sf?j@ gﬁﬁﬂ(ﬁ 18Hz, 1H),
6. 6646163 échﬁza 1H21 9 IELH)LH)EM%@ (( di = %3—1;0% ZH) Pj289 (I%F@H) 3.74 %1,.] 6.2

Hz, JZ-H) 325—3r3 5@ (89 2@); 3@8—3 80 Bml—%H) 1964-1.83 (fh44H) SIS fwiz 438 [M +

)31 Sug8og g R s 57 s T ¢ H . reLe
(Method © >99% (AUC), tR = 13.7 mn. Exanple 16
Preparation of

4- (1 I\/lethyl-ll—l-lndol 5- yE_mLp_lgﬂ_(z (pyrrolldln 1-yl)et
\ 201 \ | D d g

vl)nMdi‘ﬂril%(lfP)O@&&ivdFddhldﬁmbng t he procedure of Exarrpl e 1,
but substituting N-nethylindol e-5-boronic acid for
phenyl boronic acid, the title conp (36 mg, 37%
was prepared as a brown solid: 'H (500 MHz,
CD30D) 6 8.26 (s, 1H), 8.01 (d, J= 1.5 Hz, 1H), 7.91
(d, J= 1.5 Hz,1H),7.81(dJ 89 Hz, 1 H, 7.71

(d, J =7.1 H, 1 H, 7.60-Z.5 dNJ—86 1.8 Hz,
Il H, 7.56-7.54 (dd, J = 8.9, N| H, 7.52 (d, J
=8.7 Hz, I H, 7.26 (¢ - 71 H), 6.97 (dd,
J=7.1, 2.0 Hz, 1H), J= 1.8 Hz, 1H), 6.57 (d,
J= 3.2 Hz, H), 488 57Hz 2H), 3.87-3.85 (s
over | apping wt 3. 10 (br m 4H), 2.09
(br m 4H), ESI rriz 438 L H +; HPLC (Method O

[0099?F6ﬁ/6v((1ﬁ\§j@1@ pltRedurd 2 ExThiple Exﬁﬁfpéu%st%Ztlﬁg epRdigkibRAPh&iylboronic
acid fﬁcl:rqmyhylbq_m(lm-a(cgi-, thpymttaodangiound (34 ingt Piiflo) was-plicnatad a$ a Sadyte solid:
mp 170PY T4 Bliquescent; "H NMR (500 MHz, CDsOD) & 8.26 (s, 1H), 7.92 (d, J = 1.5
Hz, 1H), 7.82 (d, J = 8.9 Hz, 1H), 7.76 (d, J = 7.0 Hz, 1H), 7.65 (s, 1H), 7.56~7.54 (dd, J =
8.8, 1.8 Hz, 1H), 7.49 (s, 2H), 6.69 (d, J = 1.5 Hz, 1H), 6.22-6.20 (dd, J = 7.0, 1.8 Hz, 1H),
490 (t, J = 5.7 Hz, 2H), 3.87 (t, J = 5.7 Hz, 2H), 3.73-3.69 (br m, 2H), 3.20-3.15 (br m,
2H), 2.19-2.16 (m, 2H), 2.03-2.00 (m, 2H); ESI MS m/z 453 [M + H]'; HPLC (Method D)
>99% (AUC), = 14.5 min.

Example 13
Preparation of 4-(Naphthalen-1-yD-1-(1-(2-(pyrrolidin-1-yDethy])-1H-indazol-5-v1) pyridin-
2(1H)-one dihydrochloride:
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2(1H)-one hydrochloride N\J ON, N N~ 1 / / HCO NC
[ 0099] Follow ng the procedure of Exanple 1, but

W@ 981081t i ng p- cyanophenyl boronic acid for PCT/US2008/070535
phenyl boronic acid, the title conmpound (23 ng,
was prepared as a yellow solid: np 92-96C, 'H NWR

(500 MHz, CD3OD) 6 8.23 (s, 1H), 7.94 (d, J= 6.6 Hz,
2H), 7.90-7.88 (m 3H), 7.82 (d, J=2.8 Hz, | H),
7.80 (s, | H), 7.53-7.51 (dd, J= SSQ,E 9 Hz, | H),
6.95 (d, J 57 WD 2009/ 015037 PCT/ 08/ 070535 = 1.9

Hz, 1 H, 6.86-6.84 (dd, J = 7.1, 2(1 Hz, 1 H), 4.82
(m 2H), 3.66 (br m 2H), 3.26 (br 4H), 2.01 (br

m 4H); ESI M5 mz 410 [M +) H +; (Method C) >99%
(AUC), tR = 11.6 mn. Exa IePr/eparatlon of
4- (4- Met hoxyphenyl <3 din-1-yl)ethyl)-1H

-indazol -5- yl)pyri -one hydr ochloride ¢ ON

N H3CO HCI [00100] )W Ng t he procedure of Exanple

1, but substituting et hoxypRBalyl boronic acid for
hen | boronic acid, the title conpound (45 ng, 46%

[009ﬁhE0 veiparthel Pepscdine of digaplas bl bl: subgita@e namieyl- -pprviR acid for
phen%ﬁ’é%?o%%%%ﬁ?%@ gglglggl%}qz(’(ﬁf}_ﬁlfg_p 272 /7?)8\-%%5 Q%pa(rgnd' a%géflgguystals. mp
128-T3 6 THIBMIRAG00 3418 .(DER + ABYODYS 822((d, 1H=8 8598.03m, 1H), 7.99—
2H), 6.96-6.94 (dd, J = 7.1, 2.2 Hz, 1 H), 6.93 (d, J
7.964my 2H) 4592 ¢, p1), BOB(R J(F -8 Hz 1547087 5% SHy), §§(63{\s,8§{) 6.70—
6. 6833%1‘@5%2&’% ;Qé}fptlﬂg @é‘@zbrfg 2}% §§§D%b1(rgﬂ %@)“';4 Fa3 66,0 m. 21,

3.062196 (IESh, M), 2f13-2.08 (blfvﬂn+4]-ll} ESIHRE @1/ NBS fdd 8] mg% (Method )
98 758D ey, RT3 3%, M -

Example 14
Preparation of 1-(1-(2-(Pyrrolidin-1-yDethyl)-1H-indazol-5-y1)-4-p-tolylpyridin-2(1 H)-one

hydrochloride

§
o N,
N
| N
=
H,C HC1

[0096] Following the procedure of Example 1, but substituting p-tolylboronic acid for
phenylboronic acid, the title compound (52 mg, 55%) was prepared as a brown solid: mp
240-246°C; 'H NMR (500 MHz, CD;0D) § 8.26 (s, 1H), 7.89 (d, J= 1.5 Hz, 1H), 7.81 (d, J
=8.9 Hz, 1H), 7.32 (d, /= 7.3 Hz, 1H), 7.65 (d, J = 8.2 Hz, 2H), 7.54-7.52 (dd, /= 8.9, 2.0
Hz, 1H), 7.34 (d, J = 8.0 Hz, 2H), 6.88 (d, / = 1.6 Hz, 1H), 6.86-6.84 (dd, /= 7.1, 2.0 Hz,
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Exanpl e 19 Preparation of 4-(4-Fluoro-2-c,
phenyl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1Hindazol - 5-

W@ kgopgprioai n- 2(111) - one hydrochl ori de 58 WO 200B¢DUSHBF070535
PCT/ US2008/ 070535 NJ O NN HC F CN [00101]
Fol | owi ng the procedure of Exanple 1, but substituting
2-cyano- fluorophenylboronic aci d pinacol ester for

4-
I d 4
15 208 0L B dFh i b Sob Fai iDed M85 (rainn i Catiots. 310,
' 0 83 =

2..12J(Sd;’99 Sm,: 2)1ESEIZ }?S?’%)@,% ;1.\48+2 @(]S,’ﬁlr]?'é:') (’K/Ie%%?dg@ >¢9H)(AUE) & =127
min.2H), 7.63- 7.59 (dt, J = 8.3, 2.7 Hz, 1 H), 7 57 7 53
(dd, J =8.9, 20 H, 1 H), 6.83 (d, J =1.9 Hz, 1 H),
6.73-6.70 (dd, J = 7.0, 2.0 Hz, 1 H, 4.89 (t, J = 5.8
Hz, 2 3.89-3.86 (t, Jxéplglslz 2 3.72-3.61 (b
o5 ( 2a 21 11- 2H)05 Sm 4H) ; ESI( r
gthryl)-Er ind 34444 (AUC), tR

2 X yt J=1-(1=(2Z2-(pyrrolidin-1-yl)ethyl
) - 1H—|ndazol 5-yl) pyridin-2(1H)-on ydrochl oride: c
O N NHCA H3CO OCH3 [00102] Follo fﬁ the procedure
of Exanple 1, but substituting 2, 4-
di met hoxyphenyl boroni c acid for pheny\boronic acid,

the title compound (29.7 ng, 61% prepared as
orange crystals: nmp 95-115CO'H 0 MHz, CD30OD) 6
8.26 (s, | H, 7.93 (d, J=A.7 yH), 7.84 (d, J=
8.9 Hz, | H, 7.73 (d, ;Lljﬁt, | H, 7.56-7.54 59
WD 2009/ 015037 PCT/ US208 535 (dd, J =8.9, 2.0
Hz, | H, 7.45 (d, J # | H 6.96-6.92 (m 2H),

[0097] Following  the  procedure of Example 1, but substituting p-
trifluoromethoxyphenylboronic acid for phenylboronic acid, the title compound (51 mg,
46%) was prepared as an orange solid: mp 202-209°C; 'H NMR (500 MHz, CD;0D) & 8.26
(s, 1H), 791 (d, J= 1.6 Hz, 1H), 7.88 (d, J = 8.7 Hz, 2H), 7.84 (d, J = 8.9 Hz, 1H), 7.80 (d,
J=17.1Hz, 1H), 7.55-7.53 (dd, J = 8.7 Hz, 1H), 7.45 (d, J = 8.3 Hz, 2H), 6.93 (d, /= 1.7
Hz, 1H), 6.88-6.86 (dd, J = 7.2, 2.0 Hz, 1H), 4.89 (t, J = 6.8 Hz, 2H), 3.89 (t, / = 6.8 Hz,
2H), 3.74-3.69 (br m, 2H), 3.20-3.15 (br m, 2H), 2.18-2.15 (m, 2H), 2.03-2.00 (m, 2H);
ESI MS m/z 469 [M + H]'; HPLC (Method C) >99% (AUC), tz = 13.7 min.

Example 16
Preparation of 4-(1-Methyl-1H-indol-5-y1)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-

vDpyridin-2(1H)-one hydrochloride
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4.89 (t, J = 5.8 Hz, 2H), 3.89-3.87 (m 8H), 3.73-3.69
(br m 2H), 3.19-3.16 (br m 2H 2.17-2.16 (br m 2H)
wWQ2@3/08%001 (br m 2H); ESI MS mlz 445 [ M + H| +PCTHPE1008/070535
(Method C) >99% (AUC), tR = 12.2 min. Exanple 21
Preparation of
4-(2,4-D fluorophenyl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)
-1H i ndazol -5-yl) pyridin-2(1H)-one, hydrochl oride: c
0 JCJ) N/N NHCL F F [00103] Fol(oByngthe
procedure of Exanple 1, but substituking
2,4-di fl uorophenyl boronic acid for {phenyl boronic
acid, the title conpound (20.4 ng, 45%9 was prepared
as a brown solid: np 235-2%5C; A MNVR (500 MHz,
CD3CD) 6 8.26 (s, 1H), 7.91y(d, 1.4 Hz, 1H), 7.80
(d, J= 8.9 Hz, 1H), 7.75 (@, 7 , 1H), 7.71-7.62
(m 1H), 7.55-7.53 (dd B, 1.9 Hz, 1 H),
7.18-7.12 (m ZFD,/a.r S, H, 6.74-6.71 (dt, J =
7.1, 1.9 Hz, 1 H), \488At, J =-HElg 2H, 3.85 (t, J=
5.7 Hz, 2H), 3.56-%H32 (br m 4H), 2.20-1.91 (br m
4H); ESI Ms mz 421 [M+ H+;, HPLC (Method C) >99%
(AUC), tR = 12.3 mn. Exanple 22 Preparation of

e A e

acid G0r YWRr3(91(d 5087 thCﬂf‘fld:JSél@@BﬂIﬁi?QE’Sﬁlg, 37%) N/&Nf prdpABEB as a brown
. 1 F

solid YNGR Mita g0 FEB 08 ablhey Bhehyl bosant-d Hor 1 (.= 13

Hz, (18], 7oheqly!/kog omiL 186i 71 {her £ ity Hz,qqmpt?!mdm@gdm: 8.6, 1.8 Hz,
65% was prepared as gray crystals: np 235-250C 'H
1), KM -5 e S QY12 6118), 252,/ 1197 H2, 5O), 706, (3= 31 Az, 1H),

A %81 (d, . J,7,8.9 | 2-7 B
0975/ 7025188 1 99T 6800, g T oy 3308 g o8 . -
5.7 IgﬂszHg)E s.ggfﬁgfiis %xgeﬁ)appiﬁg §GtHom84H(,M.8@H) 10 ér & 4H), 2.99Fbr m, 4H),
ESI MS m/z 438 [15? } HJ'; HPLC (Method C) 98.4% (AUC), 1z = 12.6 min.

Example 17
Preparation of 4-(4-Cyanopheny])-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yDpyridin-

2(1H)-one hydrochloride

*HCl
NC

[0099] Following the procedure of Example 1, but substituting p-cyanophenylboronic acid

for phenylboronic acid, the title compound (23 mg, 23%) was prepared as a yellow solid: mp

92-96°C; 'H NMR (500 MHz, CD;OD) & 8.23 (s, 1H), 7.94 (d, J = 6.6 Hz, 2H), 7.90-7.88

(m, 3H), 7.82 (d, J=2.8 Hz, 1H), 7.80 (s, 1H), 7.53-7.51 (dd, /= 8.9,1.9 Hz, 1H), 6.95 (d, J
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4.67 (m 1H), 3.84 (t, J= 5.7 Hz, 2H), 3.50-3.32 (br
m 4H), 2.15-2.01 (br m 4H), 1.35 (d, J = 6.0 Hz,
W®@R)09/0E887 M5 iz 443 [M+ H +; HPLC (Met hod C)POBUSHNS/070535
(AUC), tR=13.2 min. Exanple 23 Preparation of
4-(2,4-bis(Trifluoronethyl)phenyl)-1-(1-(2-(pyrrolidin
-l -yl)ethyl)-1H indazol-5-yl)pyridin-2(11)-one

o B i Pl b 20k Hes 40 . 8BEF bopihg 26 or

m, 4121%42 0 Pts(chy 4H); qg@ﬁM@Wyh)mp@wﬁﬁ)@m@(M@ﬂh@dfcqr>99% {)AUC) tr =
enyl boronic acid, the title conpound (24.9

116m9 prepared as gray crystals: np 235-245C 'H NVR

(500 MHz, CD3CD) 6 8.25 (s, | H), 8.13 (s, | H 8.09
(d, J= 8.0 Hz, | H), 7.93 (d, J= 1.7, | H, 7.82 (d,
J—90HZ | H), 78 (gxarﬂplelgom | H), 775(d

J 8. H) , 7 54 (dd, Hz,

Prepp.natlom; Ofiﬁ ( 4Methquhanvﬂ 1-1361 (- (Wolldlmh-vb)e‘ukwl)f ]nHi-mduZ&l-S-
e hyd .ri..‘.-- -4. 84 (br m 2H), 3. 81- 3. 68 (br
20097 015037 PCT/ US2008/ 070535 m 2H), 3.44-3.34

(br m 4H), 2.12-1.94 (br m 4H); ES mz 521 [M +

H +; HPLC (Method C) >99% (AUC), tR\=14.2 mn.

Exanpl e 24 Preparation of 4-(4-But oxyN2- met h.

| phenyl)-1-(1-(2-(pyrrolidin-1-yl )etr%l) 1H i ndazol - 5-

yl ) pyridin-2(1H)-one hydrochl oride N N HC
H3C0 CH3 [00106] Fol | owi ng tefye of Exanpl e 1,
but substituting 4-(butyl oxyl eyl phenyl bor oni c
the title conpound (82.3
crystals: np 80-95C

"H NMR (500 MHz, CD3OW) 6 8.26 (s, 1H), 7.92
*HC1

acid for phenyl boronic acid|

[00100] Following the procedure of Example 1, but substituting p-methoxyphenylboronic
acid for phenylboronic acid, the title compound (45 mg, 46%) was prepared as an orange
solid: mp 105-110°C; "H NMR (500 MHz, CD;0D) 6 8.26 (s, 1H), 7.91 (d, /= 1.5 Hz, 1H),
7.83 (d,J=6.9 Hz, 1H), 7.78-7.43 (m, 3H), 7.56-7.53 (dd, J = 8.9 Hz, 1H), 7.09 (d, /= 8.9
Hz, 2H), 6.96-6.94 (dd, /= 7.1, 2.2 Hz, 1H), 6.93 (d, /= 1.7 Hz, 1H), 4.88 (t, J = 5.4 Hz,
2H), 3.88-3.86 (s overlapping with m, 5H), 3.73-3.69 (m, 2H), 3.20-3.15 (m, 2H), 2.19-
2.14 (m, 2H), 2.03-2.06 (m, 2H); ESI MS m/z 415 [M + H]"; HPLC (Method C) >99%
(AUC), tg = 12.0 min.

Example 19
Preparation of 4-(4-Fluoro-2-cyanophenyl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-

vDpyridin-2(1H)-one hydrochloride
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(d, J =1.4Hz, | H, 7.82(d, J =89 Hz, | H, 7.70
(d, J =6.9 Hz, | H, 7.56-7.54 (dd, J = 8.9, 2.0 Hz,
wo 204dp/0150324 (d, J = 8.4 Hz, | H), 6.88 (d, J =PCr/4S1dp8/070535

| H, 6.86-6.84 (dd, J = 8.4, 2.6, 1H), 6.58-6.56 (m
2H), 4.89 (t, J =5.8 Hz, 2H), 4.02 (t, J = 6.7 Hz,

2H), 3.87 (t, J = 5.8 Hz, 2H), 3.74-3.69 (br m 2H),
3.20-3.15 (br m 2H), 2.39 (s, 3H), 19-2.16 (br m

2H), 2.04-2.00 (br m 2H), 1.80-1. @m 2H) ,
1.55-1.49 (m 2H), 1.00 (t, J =7.4 3H); ESI M5

: I
mz 471 [M+ H +; HPLC (Method C) 94.6% (AUC), tR
14.8 m n. Exanple 25 Preparation of
1-(1-(2-(Pyrrolidin-1-X)ethyl)-%
ol pyridin-2(1H) -one hydroghl
PCT/ US2008/ 070535 ¢ O N,
Fol | owi ng the procedu ‘
o-tolyl boronic acid

Tndazol 5-X1)-4-0-t
%2 WD 2009/ 015037
C CH3 [00107]

anple 1, but substituting

phényl boronic acid, the title
compound (34.3 ng, : . preﬁgﬁed as orange
crystals: np 80-95C, ' H NMR (500 MHz, CD3OD) 6 8. 26

[00108], Eb‘ﬂowﬂl 93h<€d,pro70edﬂre5 ch‘lZ Eﬂdrﬁ 1d. 82 bt dﬁostl&t&gm -cyano-4-
1 72 (d, J = Hz 7 57 (dd, J = 8.9,

fluonop enyil])oronpc 351.d7plg@o mterzfqy ,phenyllgqjomcggld( e tzt]l.g corep@gld (45 mg,

44% gﬁas ﬂ%;pérgé (aFVa bj&bﬂ éolgi. a?p @12—3)% tddlg;\ﬂ?ﬂ(sﬁo I\EI%Q%OD) 5 8.26 (s,
1H),ZH)4—731376n 3116 7(5r (dn/ 2891, H3. ]]ED) 3. 8]25(5( bl;l) rmb7z_lﬁ)74 @0 38), 7.63-
75913 i 730 T B TS WL kb B Dol A9 e, 180,
6. 73&8 (Z(cid?J‘L oo oBYa %84 26 (Preparaij oot 89 3.86 (t, J = 5.8 Hz, 2H),

(Benzyl oxX) -
3. 72+1)m=ﬂgr|m 2, 3- 2(623 (pybrml 2id), - 1-210pdtrhyH): B$EMS m/z 428 [M + HJ';

HPLKF&,%QEHE) é(é%%y{A[?é) tRjH)7n%Iqe hydrochloride: C ON

Example 20
Preparation of 4-(2.4-Dimethoxyphenyl)-1-(1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-yI)
pyridin-2(1A)-one hydrochloride:

i

N

O \
£>L//N

| N
2
*HCI
H,CO OCH,;

[00102] Following the procedure of Example 1, but substituting 2,4-
dimethoxyphenylboronic acid for phenylboronic acid, the title compound (29.7 mg, 61%)
was prepared as orange crystals: mp 95-115°C; '"H NMR (500 MHz, CD;0D) § 8.26 (s,
1H), 7.93 (d, /= 1.7 Hz, 1H), 7.84 (d, J = 8.9 Hz, 1H), 7.73 (d, J = 8.1 Hz, 1H), 7.56-7.54
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O CH3 [00108] Followi ng the procedure of Exanple 1,
but substituting 4-(benzyl oxy)-2- nethyl phenyl boronic
w@ei0d/0f5087 phenyl boronic acid, the title conpourdI/{8908070535
ng, 51 %9 was prepared as orange crystals: np 75- 85C
"H NVR (500 MHz, CD3OD) 6 8.25 (s, 1H) 7.91 (d, J =
18Hz 1H),781dJ—89Hz H, 7.69 (d,
7>

(@, B ez B 0rHea & 82 498 %?6“9%2 ?éoéﬁw 67 gn, 21),
4. 89::(:)¥’J H)g H7z( 38, (3 89Js 8“7 ZmSSﬂIBZ r3|)2m3 .69 (%Zn{ dZH)] 3=1953 36 (br m, 2H)

2.17+§.16 ebrgg, mpgowjm ﬂbr:m,gQH,) ES| @/I$—|z/z/z 145H)M +6H56 HHLC ﬂMethod C)
; 6.55-6.53 (dd, J= 6.9, 1.9 Hz, 1H),
>99é‘°.(%?79);? ﬁf;ah% 87 (t. J= 5.8 Hz, 2H), 3.88.3.79 (br
m 2H), 3.34-3.32 (br m 4H), 2.38 (s, 3H) 2.16-2.00
(br m 4H); ESI M5 nfz 505 [M+ H+. HPLC (Method C
>99%(AUC) tR = 14.7 mi Bxapplggdl e 27 Prepar_at@on of
54 | PGB A Rabo 1¥4-41

DVrldm-dl‘Ithl&r hxdﬁoch(bonc@ N, ~N N / JC HCO Cl1 OCH3

substituting 4-chl oro-2- nethoxyphegnyliboronic acid for
phenyl boronic acid, the title conpo (22.1 ng, 30%
was prepared as a white powder: np(248-256C, 'H NWR
(500 MHz, CD3OD) 6 8.25 (s, 1H), 7.9%0 (d, J=1.4 Hz

| H), 7.81 (d, J=8.9 Hz, I H, &B6(d, J= 7.1 Hz, |
H), 7.54-7.52 (dd, J = 8.9 1.,/11 H, 7.42 (d, J
2 H, 1H 7.19 N4 H), 7.11-7.09

[00109] Followi ng the procedure of ﬁnpl e 1, but

= 8. (

(dd, J 8.2, 1.9 Hz , 8.78 (t, J= 1.5 Hz 2H),

4.88 (t, J= 5.6 Hz, 3.89 (s,°IBH ), 3.85 (t, J=

5.7, 2H), 3.80-3. E\ , 2.17-2.00 (br m 4H);

ESI MS mz 449 [M+ H +; HPLC (Method C 99.9% (AUC),

tR =13.1 mn. Exanple 28 Preparation of 4-(Benzol[d]
1

[OOIhﬂbeP ligvipp fheiprogedure ¢igypapmile & tat Butgsriﬁémﬁﬁl‘b diforaplgnsdboronic
acid for ph%ly?b%}[gméj aadzﬁl%]t%t?e corllr?pou%g (9(5: !I”n?é %%A)) was prepared as a brown
solid: mp 235-255°C; "H NMR (500 MHz, CD;0D) § 8.26 (s, 1H), 7.91 (d, J= 1.4 Hz, 1H),
7.80 (d, J=8.9 Hz, 1H), 7.75 (d, J= 6.9 Hz, 1H), 7.71-7.62 (m, 1H), 7.55-7.53 (dd, J = 8.8,
1.9 Hz, 1H), 7.18-7.12 (m, 2H), 6.82 (s, 1H), 6.74-6.71 (dt, J=7.1, 1.9 Hz, 1H), 4.88 (t,J =
5.8, 2H), 3.85 (t, J = 5.7 Hz, 2H), 3.56-3.32 (br m, 4H), 2.20-1.91 (br m, 4H); ESI MS m/z
421 [M + H]'; HPLC (Method C) >99% (AUC), tz = 12.3 min.

Example 22
Preparation of 4-(4-Isopropoxyphenyl)-1-(1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-y1)

pyridine-2(1H)-one hydrochloride:
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WD 2009/ 015037 PCT/ US2008/ 070535 ¢ Ojj:~ N~N N HC

O\ 0 [00110] Followi ng the procedure of Exanple 1,
wheioswest i t uti ng 3, 4- net hyl enedi oxyphenyl borpei/tSme$/a70535

for phenyl boronic acid, the title conmpound (24.1 ny,

529 was prepared as orange-brown crystals: np 75-85C,

"H NWR (500 MHz, CD3OD) 6 8.25 (s, | H, 7.90 (d, J =

1.4 H, | H 7.82 (d, J =89 H, | H,_ 7.73-7.71 (dd,
J =51, 2.7 H, 1H, 7.54-7.52 (d, § 3 7.9, 1H),
7.32-7.30 (dd, J = 8.1, 1.9 Hz, 1H), ™27 (d, J = 1.8,
| H, 6.97 (d, J =8.1 He, | H), 6.856.83 (m 2H),
6.05 (s, 2H), 4.88 (t, J = 5.8 Hz, 2H) ) 3.87 (t, J =
5.8 Hz, 2H), 3.74-3.69 ( H) 8. 28-3.15 (br m
2H) 2.19-2.16 (br m 2H), 2. %’f’sz 2H); ESI
M5 miz 429 [M+ H+ HPL §d &7 97. 7% (AUC), tR =
11.7 mn. Exanple 29 Pr ' f

n o
4- (4- Met hoxy- 2- met h{H -(1- (28Cpyrrolidin-1-yl)
ethyl)-ll—l—indaz% > ridin-2(1H)-one

hydr ochl ori de c¢ 5 N,~ N HC H3C. 0 CH3 [00111]

[0015@]"98\4161)91n%het1&r Ocll%b'&ﬁlr@f &xanpl fnghe blPt spist ishtdinithg  4-
hxoy met hyl phenyl boronic acid fo

isoprohexyphboylberovicaeiddfor phanyitiordrec eadpibaite (CQ@lpGurrrb(63 208405%) was

TR T O SN o TN

, d ,
(d, J9 1. 47Hz321Hg 7.89 (& ﬁz@ 9Llaz ‘%”*’”Jéhzﬁ%gf‘?l% 73546791 (&, J1= 8.9, 2.0

J
Hz, %/W@@ /(6,7-653538 }h_z|,.|)2H§,76 86-6(d, (g 21y, 4. 8|1|z(,t JAH),8 Hz, 2H), 4.72-

S FEAD 3 S Bty B Bl

= 6. (IH.Z, 63H) ESEMISmZ. 4313 [(Vb# HIY; MP).C (EStholf®)rasz3% 4RI )Mz + 13.2 min.
H +; HPLC (Method D) 98.6% (AUC), tR = 14.2 mn.
Exanpl e 30

Ol-d

Example 23
Preparation of 4-(2,4-bis(Trifluoromethyl)phenyl)-1-(1-(2-(pyrrolidin-1-yl)ethy])-1H-

indazol-5-yDpyridin-2(1H)-one hydrochloride:

i
0 N\N
/
N
= HCl
FiC CF,

[00105] Following the procedure of Example 1, but substituting 2,4-
bis(trifluoromethyl)phenylboronic acid for phenylboronic acid, the title compound (24.9 mg,
5%) was prepared as gray crystals: mp 235-245°C; 'H NMR (500 MHz, CDOD) & 8.25 (s,
1H), 8.13 (s, 1H) 8.09 (d, /= 8.0 Hz, 1H), 7.93 (d, /= 1.7, 1H), 7.82 (d, J = 9.0 Hz, 1H),
7.78 (d, J=7.0 Hz, 1H), 7.75 (d, J = 8.1 Hz, 1H), 7.56-7.54 (dd, J = 8.9, 1.9 Hz, 1H), 6.64

(d, J=1.7 Hz, 1H), 6.53-6.51 (dd, J= 7.0, 1.8 Hz, 1H), 4.87-4.84 (br m, 2H), 3.81-3.68 (br
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Preparation of

4- (5-Methyl pyridin-2-yl)-1-(1-(2-(pyrrolidin-1-yl)ethy
wo 2e09bltdosdazol - 5- yl ) pyridi n-2(1H) - one hydr ochPGFUS®O&)70535

I

-(1-(2-(Pyrrolidin-1-yl)ethyl)-1Hindazol -5-yl)-4-(tri

nmet hyl st annyl ) pyridin-2(1H-one N ON ~N NJO

3 12 .
. 2455l 57 401t AE 3153 ek (4 ES OMSS 3 Sy P Al HPL
(Metqlg egge/él(lé[y@ fd toq o hanesul fonate (250 ng, 0.54
and hexanmethylditin (360 ng, 1.1 nmol) were
stlrred in dry toluene (5 rrL)/DI\/ISO (1 nm) and degassed

with a nitrogen stream ag the Syenperature was

I ncreased to 100C. Pall a
Prephtib@ bt $4(4 Bufexyyd-pleasmMlica g (163 - (1Y pyRe RE4- 1 -Nahy)-WHSindazol-5-
added and the reactl on was mal nt al ned at 100C under a
Bhldn)-etieryd 5 2 h. Upon cooling, the
mxture was pur|f| ed by Conbiflash chro ogr aphy (12
g SCO colum eluting with nethyl ene | gri de and
nmet hanol / amoni a (10:1); 100% et hyl ene Nchloride to
20% net hanol / ammoni a over 30 mn at 25 r%/m’ n).
Concentration of the appropriate fractigns provided
the desired stannane (143 ng, 56% Nol orless oil;
"H NWMR (500 MHz, CDC13) 6 8.03J[(s, N7.67 (d, J =
1.5 Hz, IH),752(d J:.|HzNI , 1.41-7.39

(dd, J= 8.9, 1.0 Hz, 1H), J= 6.6 Hz, 1H),
6.84 (s, 1H), 6.32-6.30 J 6. 6,79. 9 Hz, 1H),
4.55 (t J = A7 .Hgt = 7.3 Hz, 2H),
2.60-2.57 (m 4?4) 180177(m 4H) 0.34 (s, 9H).

b
) prldln -yl)-2-(21-(2-(pyrrolidin-1 %
[00199L 1Fp 1%1320 hes Rppgedyic @fnExpmphe. I@nbuthysala%mrtgn @u@éoxy) -2-

meth%h%ﬁggé&%%c}éﬂd ?&Tﬁhgﬁgl%gﬁln%79é§ She titHd CONIpOQl(i\I(SZN; E%CM%) was
prepére(l s bRWrPyystalsi wiprs0-93A0; HRYMR: (500 iMH 226G :BGDY 6 R-246- ($t H), 7.92
t hyl s I rid 2 47
St R0 T it b AT, 190 Gy~ 6 Bzl a4 (€. J =
8.9, §bl Pii adndy vl verer (13, 1ip), /658"8%@ L oA deeasseddd, J = 8.4,
a nitrogen stream as
2.6, lH) 658 —6.56 (m, 2H), 4.89 (t, J = 58Hz 2H), 4.02 (t, J = 6.7 Hz, 2H), 3.87 (t, J =
5.8 Hz, 2H), 3.74-3.69 (br m, 2H), 3.20-3.15 (br m, 2H), 2.39 (s, 3H), 2.19-2.16 (br m,
2H), 2.04-2.00 (br m, 2H), 1.80-1.75 (m, 2H), 1.55-1.49 (m, 2H), 1.00 (t, J = 7.4 Hz, 3H);

ESI MS m/z 471 [M + H]"; HPLC (Method C) 94.6% (AUC), tz = 14.8 min.

Example 25
Preparation of 1-(1-(2-(Pyrrolidin-1-yl)ethyl)-1H-indazol-5-y1)-4-o-tolylpyridin-2(1H)-one

hydrochloride:
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tenperature was i ncreased to 100C. Pall adi um

tetraki stri phenyl phosphine (13 ng, 0.011 nmol) was
w@dwedi1ssd t he reaction was nmai ntai ned at 100CPCmMTS2008070535

ni trogen atnosphere for 16 h. Upon cooling, the

m xture was purified by Conbiflash chromatography (12

g SCO colum eluting with nethylene chloride and

nmet hanol / amoni a (10:1); 100% nmet hylene chloride to

20% net hanol / anmoni a over 30 min :{50 mL/ mn).

Concentration of the appropriate actions provided

the free base. Conversion to the hydrochloride salt as

in Exanple 1 gave the title corrpou d (48 nmg, 51% as

a white solid: np 230-234G; MRN (500 MHz, CD3CD) 6

8.56 (s, 1H), 8.23 (s, 1Hy| 7. .89 (m 2H),

7.81-7.76 (m 3H), .5 gd,™J = 8.9, 2.0 Hz, 1

H, 7.24 (s, 1 H 7. 5 , J =7.5 1.9 H, 1

H, 4.92- 4.84 (br HY 3.74:I55 (br m 2H),

3.25-3.06 (br m 4 K C3(3 3H), 2.09-1.88 (br m

4H); ESI MS miz 400 [M+ H +; HPLC (Method C) >99%
[Oﬂl@i?ucfollqvpng the) pgocﬁihﬁe @X@Wﬁ?@e 44 by @ﬁ)ét(ltélflpgm) tgfylboronic acid for

phen?rc}{ogon%1 hﬁ? O[hﬁ flf % 561?_1'1_3 3 W%)ﬁ%n\%{s)pélépna(r%di e%%r?rf@ércrrﬁltals mp

80-9459¢ir hmmu(ﬂm Mﬂzvmm(mg/mmeg 1HGT] 5RD08/ 03 GE33H) NE2 (d, J =

5.9 g5, Wl ipiedsd = B0 TL s 1oty 2 i of o BT IS5 (on 2m,

7. 30L7 29 (ﬁlump%eﬁgi‘odl JadopenzigNe. 506, 53 (dd, J = 7.0. 22 Ha, 1H), 4.89 (1, =

br omo- 5-net hyi pyridine, the titie compound (21
5.7 I@G%H)Wé§7 p(t,elpfaﬁédHasﬂé) \?W6té 63 @b ah; 2H) INR3(1S500T hH2ZH), 2.39 (s,

3H) TR0 (br i 21(1; 8%(@727071 22611) éé’%f{')@/z 50834 ﬁj HPLC

(MethbﬁC%$95% (150), (At 4 g 8. O, . 6.72 (d, J

= 1.5 Hz, 1 H), 6.63- 62(de 70 18Hz 1H,
4.89 (t, J—56 2H), 3.87 (t, J= 5.6, 2H, 3. 80- 3. 57
(br m 2 H), 3.20-3.02 (b , 2.23-194 (br m
4H); ESI Ms niz 487 [M+4$=ﬂ£b—éELC (Method C) 98. 4%

Prepatie) of 4-R1-£Bdidy B xi-0-mEKApd g 132 ( R(Bpa@lidan] -Qf)ethvl) 1H-

1-(1-(2-(Pyrraolidin-1-yl)ethyl)-1Hindazol -5-yl)-4-(gu

1)~ rotiedyd ne trihydrochloride c

inda

SAAE

[00108] Following the procedure of Example 1, but substituting 4-(benzyloxy)-2-
methylphenylboronic acid for phenylboronic acid, the title compound (45.5 mg, 51%) was
prepared as orange crystals: mp 75-85°C; "H NMR (500 MHz, CD;0D) & 8.25 (s, 1H), 7.91
(d, /= 1.8 Hz, 1H), 7.81 (d, J = 8.9 Hz, 1H), 7.69 (d, J = 6.9 Hz, 1H), 7.55-7.53 (dd, J =
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ON, NG&NT'6 3HCI [00115] Follow ng the procedure of
Exanpl e 30, but substituting 2-chl oroquinoline for 2-

whe@aniB3net hyl pyridine, the title conpound (1RCT$2008/070535
2199 was prepared as a yellow solid: np 220-225C, 'H
NVR (500 MHz, CDSOD) 6 8.97 (d, J = 8.6 Hz, 1H) 8.33
= 8.6 Hz, H, 8.30 (d, J= 8.1 Hz, H), 8.28

oo, i 8522 A3 Bk Bl P R s, 72

(, .]7— 8¢ HA.11, 698 (@JHZQ sIHED1H) 668-0/9D (& Qdds 4. 6}& 9H), 6.56 (d, J
WO 2009/ 015 37 PCT/ US2008/ 070535 2.0 1H),

=L 77H4l01HQL 6.35+6.53 @ldHZ = A.9H).D Hz,251)7523 (¢, dlﬂ) 3.82 (1.A= 528 iz, 2H),

3.885579 toy'haordy 354432 Jortn2ai8), 2 207 206 Gigo b5 npgfy: gt wis s

505 (vn+ BH) HP2.(CQBetRo k) ﬁmOUékﬁJ,C)E@': M Az 436 [M + H +;
HPLC ( Met hod C) >99% (A R =12.1 min. Exanple 33
Preparation of
4- (5-Chl oropyri din-2-yl) gl 2- (pyrrolidin-1-yl)ethy
)-1H i ndazol -5- yl) pyr g‘l—n—%)-one trihydrochl ori de
PrephkhitioD ol 4-(4NChIGrd=p- nﬁétﬁﬂ@bhérﬁ/@)l]l—ﬁi (Eohriditg1 tyhethyl)-1H-indazol-5-

procedure of Exanple 30, but substituting 2-brono-5-
M&%&MM L I €hr omo- 5- net hyl pyridine, the title

conpound (14 ng, 26% was prepared a yel l ow solid:
"H NVR (500 MHz, CD3OD) 6 8.77-8.6X ( 1H), 8.28 (d,

J= 1.7 Hz, | H), 8.05(d, J =8.5H, | H, 8 038.01
(dd, J = 8.5, 2.4 Hz, | H), 7.93(d,SJ = 1.4 H, 1
H, 7.84 (d, J =89 H, 1 H, 7.81(0d, J =7.1 H, 1
H, 7.5 7-7.5 5 (dd, J = 8.9, 1 N1 H, 7.33 (d,
J=1.6 Hz, | H), 7.24-7.2 =,%.2, 2.0 Hz, |
H, 4.90 (t, J = 5.8, 5 89 (t, J = 5.8, 2H),
3.75-3.71 (m 2 H (m 2H), 2.21-2.16 (m

J
M5 ;g 420 [M+ H + HPLC

2H), 2.05-2.02 (m
(A —}1]516mn Exanpl e 34

(Method C) >99%
Pr epar ation of

[001@!?] {)lﬁ)\%lgéett %/: %E%?F%#l )ogt D?%a@}%l nd %tlogju%sﬁtél)[mg chloro 2-
metHobkl Bl D FInds Ade f&DhHEY 1BHORAICALRN) e MET¢IARZRANE/(0T 0DBB 30%) was
prepared as a white powder: mp 248-256°C; "H NMR (500 MHz, CD;0D) $ 8.25 (s, 1H),
7.90 (d, /= 1.4 Hz, 1H), 7.81 (d, J = 8.9 Hz, 1H), 7.66 (d, J= 7.1 Hz, 1H), 7.54-7.52 (dd, J
=8.9,19Hz, 1H), 7.42 (d, /=82 Hz, 1H) 7.19 (d, /= 1.8 Hz, 1H), 7.11-7.09 (dd, J = 8.2,
1.9 Hz, 1H), 6.78 (t, J = 1.5 Hz 2H), 4.88 (t, J = 5.6 Hz, 2H), 3.89 (s, 3H ), 3.85 (t, /= 5.7,
2H), 3.80-3.33 (br m, 4H), 2.17-2.00 (br m, 4H); ESI MS m/z 449 [M + H]"; HPLC
(Method C) 99.9% (AUC), gz = 13.1 min.

Example 28
Preparation of 4-(Benzo[d][1.3]dioxol-5-y1)-1-(1-(2-(pyrrolidin-1-vyl)ethvyl)-1H-indazol-5-

vDpyridin-2(1H)-one hydrochloride
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NJ ONN N F3C 3HC1 [00117] Follow ng the procedure
of Exanple 30, but substituting 2-brono-5-
wa eioblosesonet hyl pyri di ne for 2-brono- 5- nmet hyl ppeT/tib1968/070535
the title compound (10 ng, 169 was prepared as a
yellow solid: "H NWR (500 MHz, CD30D) 6 9.05 (s, 1H)

8.29-8.27 (dd, J =8.4, 2.2 Hz, 1 H), 8.27 (s, 1 H),
8.22 (d, J =8.4 Hz, 1 H, 7.93 (d =1.6 Hz, 1 H),
7.84- 7.82 (2 overlapping d, J = 8(9,|7.0 Hz, 2H)
7.57-7.55 (dd, J = 8.9, 1.9 Hz, 1 7.40 (d J =

1.8 Hz, | H), 7.27-7.25 (dd, J= 7.1 1.9 Hz, | H),
4.89 (t, J=5.8, 2H), 3.87 (t, J— 5.8, 2H), 3.74-3.70
(m 2H), 3.21-3.15 (m 2H), 2 (m 2H),
2.04-2.00 (m 2H); ESI M [ym+ Hl +; HPLC
(Method C) >99% (AUC), tR= A Exanpl e 35

Preparation of _

1-(1-(2-(Pyrro|idin- ethyl ) - 1#HGlndazol - 5-yl ) - 4- (gu

inazolin 2-yl) pyridi (1H) - one di hydrochloride ¢ O
~N N NN 2HC1YO0 118] Follomﬁng t he procedure of

A 30, byt substitutin chl or oq ol i ne for
001585 Bt P PHIHE,  (Ohe “Ergnaleg ﬁ—pou W pebspgting 3.4
met%%g&dl%gpﬂ%hgl@@f&ﬁ’c ad8d do8 bﬁ@r@l&f%ﬂllg a01d |'fhé\"Mﬁe (c%@%oMfg (24.1 mg,
52%2 Wps p&pa&d&s ©6a1(gmbr0\&n Ieyysta?s 9@ ’(i}SSCiC,—HlNMR—IQSOOﬂVIH)Z, CD;0D) &

5.2 (et 790G i 886 Bty by (bbb ggag T v 5.1, 2

Hz, 1H§% 7r847$2*d)1;.11 $9; FH}577 iziwlso{da:ﬁ %1 21 @Hﬂzm; H)n (d,J=128,

1H),3. 9/75((1(3-1 7084 iz, 2H§4)6 §%6 33w, Zé) (@RS 2HH)4 88202() 2.8Hz, 2H), 3.87

(t, J(‘ﬁ%;?)w%ﬁﬁ é‘zgs 6@33& /FH( &@3 2&3!15 ng’2 "23179%( %ngliﬁlﬁ%m 2.03-
2.00RbepaRal) 881 oS m/z 429 [M + H]; HPLC (Method C) 97.7% (AUC), #z = 11.7
. 1-(1-(2-(Pyrrolidin-1- yI)ethyI) 1H i ndazol - 5-yl ) -4-(6-
min-trifluoronethyl)pyridazin-3-yl)pyridin-2(11)-one
hydr ochl ori de
Example 29

Preparation of 4-(4-Methoxy-2-methvylphenyl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol -
5-yDpyridin-2(1 A)-one hydrochloride

i
0 NN
/
N
= -HCI
HiC..
0 CH,

[00111] Following the procedure of Example 1, but substituting 4-methxoy-2-

methylphenylboronic acid for phenylboronic acid, the title compound (10.3 mg, 20%) was

prepared as orange-brown crystals: mp 205-215°C; '"H NMR (500 MHz, CD;0D) § 8.26 (s,

1H), 7.91 (s, 1H), 7.82 (d, J = 8.6 Hz, 1H), 7.69 (d, J = 6.9 Hz, 1H), 7.55 (d, J = 8.5 Hz,
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CON /N N-HAJ N F3C XN~~, [00119] Follow ng the
procedure of Exanple 30, but substituting 3-chloro-6-

w@ eoopolawer onet hyl ) pyri dazi ne for PCT/US2008/070535
2- brono-5-net hyl pyridine, the title conpound (14 ny,
2699 was prepared as a yell ow sol id: "H NW (500 Mz,
CDBCDGSSS(d J =8.9 Hz, 1H), 8.28-8.26 (m 2H),

1H),7. g%(de 4= 85Tizg 1600 ]61§a_{)m 2;;856 §8:633 émZ%Ig) ot gSor m, 210,

3, 90%3 99 h!zr,m 15HD 37754§3ﬁ @brrﬂ 4;'){)12@9F(B 3}?) P 2703(&11? 43%5 ESI MS m/z

429 KMH:H: BIPQC @MthocBD)@Se“/?(@\lQ@) IR 1Q2+rt)m 3 21 3 15 (br
m 2H), 2.19-2.17 (m 2H), 2.09-2.07 (m 2H); ESI M
mz 455 [M+ H +; HPLC (Method C) 97.7% (AUC), tR =
11.6 m n. Exarrpl e 37 Prgfa@f@%imn of

1) 1H-| ndazol

(4-
1)-1H-indazol-5-

A do- IH-|ndazoIe N Chem cal
1 Y(Hﬁ_a digch rfd% N Exact Mass: 243.95 Mol ecul ar
Vi ght : 244 03 71 WO 2009/ 015037 PCT/ US2008/ 070535

o) 1- 433 PHrRRgin o B S BT 8 ALt esbr e uggain 2 ) one

treated with a solution of NaNO2 ( 6 g, 429mm|)
in water (10 nL). After stirring or] 6 hours, the

m xture was concentrated to dryness¥ and dissolved in
ethyl acetate (EtOAc). Filtration\through a pad of
silica gel (EtOAc) provided the titlfe conmpound (10.4
g, 99% as a deep purple solid ESINMS mlz 245 [ M+

H +. b) 1-(2,2-D nethoxyethyl ogd-| Hi ndazole Owe
MeO~ Chem cal Fornul a: E@BI 202
Me;Sn

[00112] 1-(2-(Pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-one-4-
trifluoromethanesulfonate (250 mg, 0.54 mmol) and hexamethylditin (360 mg, 1.1 mmol)
were stirred in dry toluene (5 mL)/DMSO (1 mL) and degassed with a nitrogen stream as the
temperature was increased to 100°C. Palladium tetrakistriphenylphosphine (62 mg, 0.054
mmol) was added and the reaction was maintained at 100°C under a nitrogen atmosphere for
2 h. Upon cooling, the mixture was purified by Combiflash chromatography (12 g ISCO
column eluting with methylene chloride and methanol/ammonia (10:1); 100% methylene
chloride to 20% methanol/ammonia over 30 min at 25 mL/min). Concentration of the
appropriate fractions provided the desired stannane (143 mg, 56%) as a colorless oil; 'H
NMR (500 MHz, CDCls) & 8.03 (s, 1H), 7.67 (d, J = 1.5 Hz, 1H), 7.52 (d, J = 8.9 Hz, 1H),
7.41-7.39 (dd, /= 8.9, 1.0 Hz, 1H), 7.29 (d, J = 6.6 Hz, 1H), 6.84 (s, 1H), 6.32-6.30 (dd, J
= 6.6, 0.9 Hz, 1H), 4.55 (t, / = 7.3 Hz, 2H), 3.00 (t, J = 7.3 Hz, 2H), 2.60-2.57 (m, 4H),
1.80-1.77 (m, 4H), 0.34 (s, 9H).

b) 4-(5-Methylpyridin-2-yl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-

one hydrochloride
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N Exact Mass: 332 | N Mol ecul ar Weight: 332.14 [00121]
To a solution of 5-iodio-IHindazole (8.28 g, 33.9
worebp13087 DMSO (104 nl) was added 2- br onpacet BeTER00€070535
di mret hyl acetal (7.9 nm, 68 mmol) and Cs2CO3 (44.1 g,
136 mmol ). The reaction was stirred at 40C for 18 h;
then the reaction was diluted with H20O (100 nlL) and
Et OAc (175nL). The partitioned material was extracted
with EtOQAc (4 x 175 nlL). The organi{cs |were washed
with brine (2 x 100 m.), dried (Na2S®4), filtered,
and concentrated. Purification by flash chromatography
(silica gel, hexanes with 0.1 % Et3N)/EtQAc with 0.1%

Et 3N, 100:0 to 90:10) gave the titd enconpound (4.49 g,
r: N R (500 MHz,
) 2 (d, J= 0.5 Hz,

469 as a |ight orange po

CDC13) 6 8.07 (d, J=1.0 ,

1 H, 7.60 (dd, J = 9. 5 : 1H), 7.28 (d, J =
9.0 Hz, 1H),4.71(t| =55 H, 1 H), 4.44 (d, J=
5.5 Hz, 2H), 3.33#{ﬁ ).

4-(4-(Trifluorone él)phenyl)pyrldl ne 1-oxide O

[001% _mtl)-g@'(z TPy r]| -1 3NRinda36i- 5%’8 ?ﬁﬁf&hﬂ@éﬁwbpyndln_

Mol ecul ar | ght” 239.19 A sol utron” of
2(11h- qntar(i4177 Img) rlohie trimyd1) pﬂ(bﬂ%ﬁb@@ﬂﬂ)ﬁimethyipyhc(lﬂe ?@4 og. 9. 5§7rnrnol) were

stlrrgrfaggr))d DI\@ w&.&ﬁ)]\ﬁbé ﬁln ueoﬁ?g%% gownfl a nitrogen s?re% as the

tempEfdtﬁlaeWsl RbRaRAI Be100787 Fmadlamo(étramﬂn}gherw}{o@gmwm Ing, 0.011
acetate 5174 ng, 0.775 mmol), and 4-chloropyridine

mmol) wis§ dsled and dlegfeaczlonzwaffﬁ@myltamd et Hiednsleypittogen atynosphere for
th t f |
16 hah[gl eer g, ﬁ tl’Iélr i wa??)hlr%ﬁle({ 8¥ { bliI sﬂn i%n%ggr%}r%%pﬁ2 g ISCO
colulmﬁlxdlukﬁ@ w\imsmaﬂhtllélﬂ@@hlo@lde th rﬁﬂﬁaﬁdb@ﬁmﬁdﬂlé @I(E[i) 100% methylene
filtrate was diJuted with HO (25 nL) and 72 WO

chlonidp ¢y G9%0 grthper) arpons oros9smie gt AQchnbaniy-t Hogcengatiog of the
appr 1%1? )atloﬁghﬁrogfdgﬁlQh& %re%? e. I 800G toNRE: rochlorlde salt as in

concentrate ryness. Purificati
Exarﬁplaslrga&e themitlecdongraahd ¢Fampys 1(%) dsl acwhigedolid: 65115233!)223\4@ ,H NMR

(s00gyiy) SEEODI Reok ¢ Bt MED ™ Ao 39 1780 50@@@?33%‘@%%@ 3H),
7. 54H?51 @dﬂ) J:78 652 ()CHZ JlPﬁ ﬁz@ (é"ZIH)27"l)7F7715QQd (jL 735 1, 9‘3H% JH), 4.92-

4 84liprm, G 3(744- 6”56|(bt olbie. awmﬂw@myh)ﬁbﬂm mﬂh(sg Gty 2 L8 (br
m, 4fhy ST 2% 400 IV Ay ; FbR BRI RF00%% AU, B2 3 min.

Example 31
Preparation of 4-(2-Chloro-4-(trifluoromethyl)phenyl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-

indazol-5-yDpyridin-2(1H)-one hydrochloride
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Mol ecul ar Wi ght: 239.19 [00123] A stirred solution of
4-(4-(trifluoronethyl)phenyl)pyridine 1-oxide (465 ng,
wa2®4/01308ml ) in Ac20 (10 nl) under nitrogen atPOEpPRBOE070535

was heated from 110 to 130C over 4.5 h. Then the

m xture was heated at reflux for 2 h and then all owed

to cool. The m xture was concentrated to dryness and

then treated with MeOH and water (10 , 1:1). After

stirring atroomtemmrMUrefor6diﬁHw m xture was

heated to reflux for 2.5 h. The m xtwure was all owed

to cool and was concentrated to dryngss. Purification

by flash colum chromatography (silixa gel,

CH2C12/ MeOH, 95:5) gave thec}ltl onpound (336 ny,

729% as a light brown powder: MEN 500 MHz, CDC13)

6 12.67 (br s, 1H), 7.76 (f =872 Mz, 2H), 7.69 (d,

J= 8.3 Hz, ZFD, 7.47 (d = 6J8 Hz, | H, 6.80 (d, J=

1.6 Hz, | H, 6.54 (d =6.8, 1.8 Hz, 1H); ESI M

mz 240 [M+ H +. % | “HCl

1- (1- (2, 2- Di met hoXyet hyl ) -9 i ndazol -5-yl)-4- (4-(trifl
(00149 Omﬁmih%pﬂﬁ@ybl)o@wdrgl BfZCE%Eﬂlpleonﬁ) Ot k{ﬁ)%hﬁmwg’\'z chloro-5-

Chem cal rmul a: N Exact Mass: .
(triflMlosetiydoddbenpene a4 3- mamo&memmﬂinep\ﬂwslﬁe rwmmumﬂ (21 mg,

38%}}@%@@%{{)‘% DRI PR ob Rt BB D) § 38 (Omy, 7.94-791

(m, 2‘1%1%47 -3 (df l]lwg Onf@i hﬂ)gggsgﬂ'x/b)' Pl QHD 24 i) Fo88 G33HNY.57-7.55
(dd, S'ﬂﬁxﬂ,rlo% uiHbI 6. ﬁ?e(é 4> hér{?@ 150, 676(%1‘6)623@6 €a17.Q.3181Hg, 1H), 4.89

AT 80, OSSN TS0 08 i 2251

(br nv,2EDUABL anbaq@k(f[M + &1 ", MIRIIC avighiad C) DRelR{AUTY &, WaS .9 min.
stirred under argon at 115C for 15 h and then all owed
to cool. The mixture was diluted with 10% NHACH in
H20 (40 nL) and extracte 3t CAc (4 x 50 nL). The
organi cs were washed mﬁtﬁ;%?éggL 50 nL), dried over
Prephlafi&GO4f 141 4(2-€Pwcblaiing 1 -yt )ethyEnl A am(mdo S yhdrpanlin-2-yl)pyridin-

Eurichaéi&n bg flash chromat ography (silica gel,

2 s lorides: 5) fol | owed by a second purification
by flash chromat ography (silica gel C12/ MeCH,
97.5:2.5) gave the title conpound (482 ng, 79% as a
light brown solid: 'H NVR (500 MizN"CDC13) 6 8.08 (s,
1H), 7.75-7.73 (m 5H), 7.61 (d, J=%8.9 Hz, 1H), 7.52
(d, J=7.1

[00115] Following the procedure of Example 30, but substituting 2-chloroquinoline for 2-
bromo-5-methylpyridine, the title compound (12 mg, 21%) was prepared as a yellow solid:
mp 220-225°C; '"H NMR (500 MHz, CD;0D) § 8.97 (d, J = 8.6 Hz, 1H), 8.33 (d, /=86
Hz, 1H), 8.30 (d, /= 8.1 Hz, 1H), 8.28 (s, 1H), 8.25 (d, /= 8.1 Hz, 1H), 8.10-8.07 (m, 1H),
7.98-7.96 (m, 2H), 7.91 (d, /= 8.0 Hz, 1H), 7.87 (d, /= 7.0 Hz, 1H), 7.60-7.58 (dd, /= 8.9,
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8 Hz, 1 H, 6.92 (d, J
7.1, 1.9 Hz, 1H), 4.78

= 5.3 Hz, 2H) BCBOSK088/070535
+. 1)

, 1.
J =
J

ME Mz
()(0-4-(4
ndazol -1 - yl)acetal dehyde 0 O N ~N N

o ST TLT  UVAGE Fyast s AT s

2H), J&éslg(ﬁ% @lz@ﬁtmwmh)z fhHi. @ﬁ@zgl (}15*.))14) 24942416 (m, 2H), 2.05—
(trifluoronmethyl)- phenyl)pyrl in-2(1H) -one (4 ny,

2.01 Tmo@HprSIMS /TS (M0 1) HREE (Mfé]aﬂde@) W% (é@@édus 12.1 min.
HCL (9 nL, 2.0 M. The solution was heated to refl ux
for 1 h, allowed to cool and then treated with H20

(100 nmL). The resulting Egdlﬂljgggyere i sol ated by

f||trat|on washed wi th and drled under h| gh
2 af 4 Chiprp A (- ) D41 Mandazol-5-

vnp&‘h%ﬁ P51 Bond Do PQHR, SO 1 & ESI Feiop s Srese i

1(1(2 Mor phol i noet hyl ) - 1H i ndazol - [)-4-(4-(triflu
or onet hyl ) phenyl ) pyri di n- 2( 1H) - oneﬁ WO 2009/ 015037

PCT/ US2008/ 070535 N O N, Chem cal rmul a:
C25H23F3N402 N Exact Mass: 468. 18 Mol ecul ar Wi ght :

468.47 F3 C [00126] To a sol ut|
2-(5-(2-0x0-4-(4-(trifluoro gryl)pyridin 1(2H)
-yl)-1H indazol -1-yl)acet e ng, 0.21 mol)

in CH2C12 (4.0 nl), MeOH ([L. oY'nml) and AcOH (0.50 ni)
was added nor pholi ne , 0.7 nmol) and

pi col i ne- borane conpl |ex n(25 ng, 0.23 mmol). After
stirring at anmbi ent1”t & er at uiClunder nitrogen

[001% HCEQ‘?o_I_ev%lreléf BW&G(EF? g diglfuétgt,eo ESSQM%Pﬁ)r S ttelt%ti\rllmét I}-b]iromo-S-
chlofgg%%gg flgg El%ggﬂrfﬂ 5rrﬁetmﬁ§yﬁ@iﬂe BRSkigle vwdrﬂposﬁauuat &th 26%) was
prepared as a yellow solid: 'H NMI{ (500 MHz, CD;0OD) 6 8.77-8.69 (m, 1H), 8.28 (d,J=
1.7 Hz, 1H), 8.05 (d, J = 8.5 Hz, 1H), 8.03-8.01 (dd, /= 8.5, 2.4 Hz, 1H), 793 (d,J=1.4
Hz, 1H), 7.84 (d, J = 8.9 Hz, 1H), 7.81 (d, J = 7.1 Hz, 1H), 7.57-7.55 (dd, J = 8.9, 1.9 Hz,
1H), 7.33 (d, J = 1.6 Hz, 1H), 7.24-7.22 (dd, J = 7.2, 2.0 Hz, 1H), 4.90 (t, J = 5.8, 2 H),
3.89 (t, J = 5.8, 2H), 3.75-3.71 (m, 2 H), 3.22-3.12 (m, 2H), 2.21-2.16 (m, 2H), 2.05-2.02

(m, 2H); ESI MS m/z 420 [M + H]"; HPLC (Method C) >99% (AUC), tz = 11.6 min.

Example 34
Preparation of 1-(1-(2-(Pyrrolidin-1-yDethyl)-1H-indazol-5-yD)-4-(5-

(trifluoromethyl)pyridin-2-yDpyridin-2(1H)-one trihydrochloride
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extracted wth CH2C12 (3 x 25 nL). The organics were
dried over Na2SO4, filtered and concentrated to
wa@leogopes®37 Puri ficati on by flash chromat ogr aphyP¢BUE1008070535
gel, CH2C12/ MeOH, 97:3) gave the title conmpound (33
ng, 33% as an off-white solid: "H NWVR (500 MHz,
CDC13) 6 8.14 (d, J= 0.7 Hz, 1H), 7.95 (d, J= 8.1 Hz,
2H), 7.85-7.77 (m 5H), 7.48 (dd, J=,.8.9, 1.9 Hz, |
H, 6.95 (d, J = 1.8 Hz, | H), 6.85@, J=7.1 2.0
Hz, I H, 4.63 (t, J =6.5 Hz, 2H),N3764-3.62 (m
4H), 2.91 (t, J= 6.5 Hz, 2H), 2.54-2(52 (m 4H); ESI
M nfz 469 [M+ H +. h)
1-(1-(2- Morphol i noet hyl ) - 1H{ ndazael -5 yl ) -4-(4-(triflu
or oret hyl ) phenyl ) pyri di n- 2( hydr ochl ori de 00
N O N Chemcal Formula: 7 3F 02 N Exact Mass:
468. 18 N Mol ecul ar Wi .47 -HA F3C 75 WO
2009/ 015037 PCT/ US20 [00127] A sol ution of

1-(1-(2-norpholin ﬁz -5-yl)-4-(4-(triflu
or o- net hyl ) - phen;}P pyridin- 2? ﬁ) one (32 ny, 0.068
[Oﬂl'f?;]ol FolldwitE2 @12 bdcBdke W%? 'E&%bf%d 3’U t IBut aﬁh)\égfuﬁﬁé K romo-53-

di et hyl “ether (0.07 nm_, 0.07
triflwromethylgyadinarfor érhrombeﬁmeﬁlatpyndlnfeo thelﬁtlasncnmpbhmi (10 mg, 16%)

was PRt g Sl BB M P Ml G560 b 140827 e

J= @HIZE‘QHZHI 3\@@%@3\}%22@%%@1 HbelH)l ‘7'9@ (@Oﬂpqwnplz 1H), 7.84—
(24 as an off-white 9 np 248-250C
7.82 (dereiy @mgt »oh¥ 8.9, AONNR 20500.5 1\%&5 (dﬁw@a%%,)l %Hzollﬁ}3740 (d, /=

br 0 )
15 24507 R B L B e A AR 0 0 T s b s s 20
3.743%7@ (8, #), 3.21HB, ISG(HYFQH)dﬂsz:li(rEZi 2312)78 O(fiLZ Ogl_(bhl) 2H4; ESI MS m/z
m

454 éV’%H]sHbl’LGﬁM%hgd C)?é%/ Qg?ffc)z%r 12eming  nfz 469 [ M+

H +; HPLC (Method B) 98.9% (AUC), tR = 14.8 mn.

Exanpl e 38 Preparation of (S)-1-(1-(2-(3-h.

doxypyrrolidin-1-yl)ethyExaripleidddazol - 5- yI )-4-(4-

mgé%g ?-gfa?g-@&glp he—?%lll e%) ldlél (Fazg'l-g-vﬂ 4-(quinazolin-2-yl)pyridin-

2(1 H)-one dihydrochloride

[00118] Following the procedure of Example 30, but substituting 2-chloroquinazoline for
2-bromo-5-methylpyridine, the title compound (12 mg, 23%) was prepared as a green solid:
'"H NMR (500 MHz, CD;0D) 3 9.66 (s, 1H), 8.27 (s, 1H), 8.19-8.15 (m, 2H), 8.09-8.06 (m,
1H), 7.95 (d, J= 1.6 Hz, 1H), 7.91 (d, J= 1.6 Hz, 1H) 7.86-7.81 (m, 3H), 7.69-7.67 (dd, J =
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N Chem cal Fornula: C25H23F3N402 0 N, Exact Mass:

468. 18 N Mol ecul ar Weight: 468.47 N -HC F3C [00128]
wao-200bowiosy t he procedure of Exanple 37, but PCT/US2008/070535

substituting (S)-pyrrolidin-3-ol for norpholine, the

title conmpound (10 ng, 10% was prepared as an

off-white powder: "H NWR (500 MHz, DMSO-d6) 6 10. 65

7.1, 335 ;8030 S Dk 290%%85 F ik U5 6t T = 52

2H), 33—7§13070F%n ol IEI‘)Z'% 21&3% ((ndm QH%22 @onZn m F:})H)gﬁ 0152 06 ?&l; 2H); ESI

MS pE)4374Ma3 Hy; ﬁPIefﬁq(MetHQ)i C)3>99% GAU@) t6 11 2Hpin. 3. 60 (br,
| H, 3.41-3.34 (m | H, 3.17-3.13 (m | H),
2.99-2.97 (m | H, 2.25-2.22 (m 1H), 1.95-1.81 (m
1H); ESI MB n’iz 469 [M +Ekfiple HBLC (Met hod B) 98. 2%
(AUC), tR = ti cale Rot at i on ag 23*5D -4.3

Prepavatlon oﬁl ( Lnéz-ﬁawmhdln-?ﬁll Vb)ﬂHxﬁﬂmﬁamlanv -4-(

of
yl)-1H i ndazo

| - 5- yI) 4 (4-
(trifluoromethyl)phenyl)pyridin- 2(1
hydrochl ori de HO N Chem cal For nul a§C25H23F3N402 0

468.47 N
ure of Exanple

N, Exact Mass: 468.18 N Mol ecul ar W

-HAO  F3C [00129] Fol I owi ng the proc

37, but substituting (R)-pyrtoli for

nor pholine, the title conp 22% was

prepared as an off-white ppwder: H NI\/R(SOO VHz,

DVMSO-d6) 6 10.40 (br : 10.:8% (br s, 0.5H),

8.28 (d, J = 6.5 Hz, HY., 02(d J= 8.0 Hz, 2H),

7.93-7.84 (m 5H)F3. ’d, J—80HZ 1H), 690(3

14, 6.75 (d, J= 7. , , 5.50 ( brs
[00149 oFgfl_lcgzglng mthe Hy)rochw{gf @f 3 Xel’rl?Plel I_j)O @u?gslg.jo Qltl(lgf] 3-chloro-6-
(trifluoromethyl)pyridazine for 2-bromo-5-methylpyridine, the title compound (14 mg, 26%)
was prepared as a yellow solid: 'H NMR (500 MHz, CD;0D) § 8.53 (d, J = 8.9 Hz, 1H),
8.28-8.26 (m, 2H), 7.95 (d, J = 1.6 Hz, 1H), 7.91 (d, J = 7.0 Hz, 1H), 7.86 (d, J = 8.9 Hz,
1H), 7.58-7.56 (dd, J=8.9, 1.9 Hz, 1H) 7.44 (d, J= 1.6 Hz, 1H), 7.36-7.34 (dd, J = 7.1,
2.0 Hz, 1H), 4.89 (t, /= 5.9, 2H), 3.88 (t, /= 5.9, 2H), 3.72-3.70 (br m, 2 H), 3.21-3.15 (br
m, 2H), 2.19-2.17 (m, 2H), 2.09-2.07 (m, 2H); ESI MS m/z 455 [M + H]"; HPLC (Method

C) 97.7% (AUC), tg = 11.6 min.

Example 37
Preparation of 1-(1-(2-Morpholinoethyl)-1H-indazol-5-y1)-4-(4-

(trifluoromethyl)phenyl)pyridin-2(1H)-one hydrochloride

a) 5-lodo-1H-indazole
H : .
N Chemical Formula: C;HsIN,
/@/\N Exact Mass: 243.95
I Z Molecular Weight: 244.03
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2H), 3.61-3.60 (m | H), 3.42-3.40 (m | H), 3.14-3.13

(m I H, 3.01-2.99 (m | H, 2.25- 2.24 (m 1H),
wa2®s/015081 (m 1H); ESI M5 mz 469 [M + H] +; HRUIZUS2008/070535

(Method B) 96.7% (AUC), tR = 13.9 mn; Optical

Rotation [U21. 'D +3.70 (c 1.00, Methanol). Exanple

40 Preparati on of

[001&&? n&%ililt o éf i QQ/ é—oxgmamyng Ply()rd g,l LI? b rno}sl 21 glé( al acetlc acid

(400(1tan T4 arQpRt §ith )apmﬂde) @ﬁ’ Naf0)-205H), mmmol) in water (10 mL).
hydr ochl ori de HO ON Chem cal “ For nul a:

AfteCadrng b8 Nt@es, theEnwdtlrel\}mS corgtatratdd to Npnessudnalr dissolved in cthyl

aceta\é\%3 Q%@t(ﬁﬂ) 2%@?96 %ﬁghggp%dbéjgﬂicg% &?éh% .Bpog/icfeg%he title compound
(10. 45)99W)rars<aldeep Puspte OLAEHANGS n{/mw[whm ine, the title
compound (88 ng, 58% was prepared as a yellow 77 WO

2009/ 015037 PCT/ US2008/ 070535 powder: 'H NMR (500

o R A gl P 3 o
, 6.90 (d, JoMel, 1H, 6.75 (dd, J =

7 2, 2 0 Hz, 1H04 95- 4 85 (m 2H), 3.97-3.93 (m
1H), 3.81-3.76 (m 1H), Xi#dicBFGBulf: M H3ML0, 3.58- 3. 52

(m 1H), 3.16-3. 1H), 2E4Mes0B2(m 1H),
2 04 1.97 (m - 1. MolecylgpyWeighty 33244 78-1. 70 (m
ESI M5 mi'z 483 [|v|+ H +; HPLC (Method B) 96. 4%

[001&@) 0a &ﬁmnléf 9.i5:8- 1@@%1@ (38 %@@fﬁ}ﬂoymofmso (104 mL)
1-(1-(2-(2- (Hydroxynethyl)pyrrotidin-I- hyl) -

was hﬁdqdd%—buim@cyﬂa)dehyc(%dlmethyl acetal (7.9 mL, 68 mmol) and Cs,CO; (44 lg,
136 ﬁ{;lgﬂl,lgl ﬂ"ﬁ%??ag 0 ag%%égcli) %JC%?&,J]% ﬂtllléi)ﬁ{%eﬂegction was diluted with
HZO@@‘B&(%E@ IGRc (Exsaelt). MBigSparBiléhell matdd] &6ddl REradléd 9lh:EtOAC (4
X 175 rnL) The organics were washed with brine (2 x 100 mL), dried (Na,SO,), filtered,
and concentrated. Purification by flash chromatography (silica gel, hexanes with 0.1% EtsN
/EtOAc with 0.1% Et3;N, 100:0 to 90:10) gave the title compound (4.49 g, 46%) as a light
orange powder: "H NMR (500 MHz, CDCls) 6 8.07 (d, /= 1.0 Hz, 1H), 7.92 (d, /= 0.5 Hz,
1H), 7.60 (dd, J=9.0, 1.5 Hz, 1H), 7.28 (d, J = 9.0 Hz, 1H), 4.71 (t,J = 5.5 Hz, 1H), 4.44
(d, J=5.5Hz, 2H), 3.33 (s, 6H).

¢) 4-(4-(Trifluoromethyl)phenyl)pyridine 1-oxide

—\3 O Chemical Formula: C;,HgF;NO
mc@—@wo Exact Mass: 239.06
J Molecular Weight: 239.19
[00122] A solution of 4-(trifluoromethyl)phenylboronic acid (1.78 g, 9.37 mmol) in DME
(10 mL) and aqueous K,COs (12 mL, 1.8 M) was degassed with argon for 20 minutes.
Triphenylphosphine (797 mg, 3.04 mmol), palladium(II) acetate (174 mg, 0.775 mmol), and
4-chloropyridine 1-oxide (1.00 g, 7.72 mmol) were added sequentially, and the mixture was
heated to reflux under an argon atmosphere. After stirring at reflux for 14 h, the mixture

was allowed to cool and then filtered. The filtrate was diluted with H,O (25 mL) and
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-HO F3C [00131] Follow ng the procedure of Exanple
37, but substituting (S)-pyrrolidin-2- ylnethanol for
woreeophaiodshe, the title conpound (76 ng, 50% WeST/US2008/070535
prepared as a yellow powder: 'H NWVR (500 MHz,
DI\/SOd6) 6 9.88 (s, 1H, 8.28 (s, 1H), 804800(m
7.92-7.83 (m 5H), 7.54 (dd, J= 9.0, 19|—|z

extrqz:ied’ ‘.ﬂ‘g %@%5 ééowﬂﬁ él}_lbe'_grgalggs gzegﬁgr(li:ﬂ] os_ﬁgi) 1%2128024, %ltered and

conc%rﬁbt%?ce@ t%gd OSS]-I(_DPHI%II_?)%.’QDI"% 6P ﬂdEgSgé'ﬁrhmn %h&%ia@o(%@plﬁy”;sﬂlca gel,

CH,Ch{MaBH, 93:5p2ave. B2 ntl(emo nd 146758mg, 2751%,1 Ay whity crys@is: MEI NMR

(s00 i BB, '}"éxgaﬁp( Jrgrfgzp'\’ghgffjgﬁ g™ §‘°§°I&ZAHQ) 765 R.7=82 Hz,

2H), - {21 2= mzreltzhyﬂi)imsmMSamlm MHI}!ﬂdaZO| 5-yl)-4-(4-
(trifluoronethyl)phenyl)pyridin-2(111)-one

hydrochl ori de 78 WO 2009/ 015037 PCT/ US2008/ 070535 H3C

d) 4-@(—%ﬂw§‘o&eﬁx@l§heﬂﬁwnﬁg}"i%‘&%i gﬁ? Hzigé FSBM O- H?III

F3C [00132] Following the pro dur 37, but
substituting di hyé i ne focﬁl @ul"f ﬁ%cﬁe title
conpound (4% A MHs premfe&d‘ ljot e powder :
np 222- 224C; 00 MHz, DMBO- d6§ 69,76 (br s,

[001131) A&t&&d(ssluu&fﬂ)of 4£1i4q&fglog%métﬁyl)1%@hzl)pﬁwﬂﬁe 7—0&416((%5 mg, 1.94
rnm%) 17'65‘6!07(41 O(qﬂJ) g_rpber nztrol)g’gn gtmosphere vesdepted frz) 1{_8 to 130°C over 4.5

h. 1‘&1_?_ ﬁle%@ré WN%?E%%F é)rgﬁlé)gf% %d, t%?lb? Q@T%{lé c%%lz T Hixture was

concEﬂﬂl‘f@d &) c&@nﬁs epatiahi tomatadfwith MeOH and water (10 mL, 1:1). After stirring

in-1-yl)eth 1H-|nd y40)
at manr qefn[ ﬁ 15 ?rhé %1) BW tl}rﬁy)}l%/ Ol%eﬁte§(t9_ f? %g %l L TLLe rnlxture was
alloxpéﬁj rtQCE‘(l)cﬁr helf ®ds concentrated to dryness Purification by flash column
Met hyl - 4-ni t rophenyl) - 4- (4= (trifl uoronethyl’) pheny
chroh&@grapdiyr@mﬁ@aﬂ_g@l ©HgC1,/MeOH, 95:5) gave the title compound (336 mg, 72%) as
a light brown powder: 'H NMR (500 MHz, CDCls) 3 12.67 (br s, 1H), 7.76 (d, J = 8.2 Hz,
2H), 7.69 (d, J= 8.3 Hz, 2H), 7.47 (d, J = 6.8 Hz, 1H), 6.80 (d, J= 1.6 Hz, 1H), 6.54 (dd, J

= 6.8, 1.8 Hz, 1H); ESI MS m/z 240 [M + H]".

¢) 1-(1-(2,2-Dimethoxyethyl)-1H-indazol-5-yl)-4-(4-(trifluoromethyl)phenyl)pyridin-2(1 H)-
one

OMe

N
0 \
/@//N Chemical Formula: Cy3H,gF3N305
N Exact Mass: 443.15

| Molecular Weight: 443.42

[00124] A suspension of 1-(2,2-dimethoxyethyl)-5-iodo-1H-indazole (458 mg, 1.38

mmol), 4-(4-(trifluoromethyl)phenyl)pyridin-2(1H)-one (330 mg, 1.38 mmol), Cs,CO3 (997

mg, 3.06 mmol), 8-hydroxyquinoline (42 mg, 0.29 mmol) and Cul (311 g, 163 mmol) in
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O NZZ N2 N/ CH3 Chem cal Fornula: Cl9H13F3N203
Exact Mass: 374.09 Mol ecular Wight: 374.31 F3C

WO 0®e8803To a sol ution of 5-fluoro-2-nitrotol uPCTEUSDNRT70535
g, 2.25 mol) in DMF (4.0 nL) was added
4-(4-(trifluoronethyl)phenyl-pyridin-2(1H) -one (0.45
g, 1.87 mol) and Cs2CB8 (0.67 g, 2.1 mmol), and the

DM#FSZ% h]i’lg%ggg%a(g%%dé‘d r § su(tédjngirﬁﬁ &\%gglag-ra%heg{eg §Ct Ifqp?g with argon.
The Mt §29@8irSH iunkied a1fg@ﬁ 220 18 forThe b %?thHehncglow%ﬁl tod%ol. The
were collected by filtration and washed with

mlxt(ltms) dilvppd winth ity o M0t apHyO (46 mh)mdgaeitracted w1th EtOAc (4 x 50

rnL)( S"fﬁmeoS/ %té%o(%:/érglogs eé/ e\Ylﬁb#lg%l (S{)jdeﬁi% cﬁﬂsﬂt A %W,Oﬂﬂgred and
concBMR{: ¢l fﬂ dfn8ss3 PurHication 5% 41kl chﬁb'ﬂiatog%ap’lk& %ﬂﬁg geMCRd1,/MeOH,

7.33 22 2
05:5 Y iqflawAitc. Seorekyifshay by TN GhrempPErsabY BisEHA ) UGy MEOH,

o7 s PSR rekatoiy (12 R s i Bl opymaplt M NMR 00

MH@mﬂ@C&m (sEXAE . MBI F3 (ﬂﬂém,ﬂ 6MQdi eflsy HELgHt7.52 (d, J = 7.1

33 F3C [00 sol ut | 8
Hz, %LHX 3. 4retddyy =& % Wgﬁhéﬁ}l(ﬁ% d(hl SiH% UEPotrét kdd-yphérdy 1.9 Hz,
I i g 1 46 6y 9
1H), 4) tHgOnS(32 2L ﬁ'%l) éat 5. g }\1,\%13?11) I'Terg% )(Spo Eél M.S m/z 444 M +
H]' g, 11.1 mmol ) and NH4C1 (33 ng, 0.61 mmol), and t he
resul ti ng suspension was heated at reflux for 18 h.
The reaction mxture was filtered, while hot, through
f) 2-?% (- @)%M)(f%ﬁﬂ[ho%’fﬁ@t’h?l)?hen9bp%f§31@2[9)2yl¥-IZﬁiﬁHﬁzoﬁfld MeCH
The filtrates were conbi’ned and nade basic
yDaagtaldehyd®N NaOH (1 Onl). The sol ution was extracted with
CH2Cl12 (2 x 40nL) and the, conbi ned organic extracts
were dried over Na2SOM4, ffltered and concentrated to
provide the title conmpound (0.409 g, 100% as a
yel low solid: 'H NVR (R00nMHz, DMSO-d6) 6 7.97 (d, J=
8.0 Hz, 2H), 7.85(d NS Hz, 2H), 7.68 (d, J= 7.0

Hz, | H), 6.96 92 (Ca%amc JFortml\ZﬂasgnglszN@sz |
H, 6.80 (d 41,8 Hz, | 8
H), 6.63 (d 7.0, 2. o He, %1 X&%“%fht 9%H)

c) 1-(1H I ndazol -5-yl)
-4 (4- (trlfluoronethyl)phenyl)pyr|d|n 2(1H) - one
[00125] A solution of 1-(1-(2,2-dimethoxyethyl)-1H-indazol-5-yl)-4-(4- (trifluoromethyl)-

phenyl)pyridin-2(1H)-one (480 mg, 1.08 mmol) in THF (10 mL) was treated with aqueous
HCl (9 mL, 2.0 M). The solution was heated to reflux for 1 h, allowed to cool and then
treated with H,O (100 mL). The resulting solids were isolated by filtration, washed with
H,0 and dried under high vacuum for 16 h to give the title compound (1.00 g, 64%) as a
light brown solid: ESI MS m/z 398 [M +H]".

g) 1-(1-(2-Morpholinoethyl)-1H-indazol-5-yl)-4-(4-(trifluoromethyl)phenyl)pyridin-2(1H)-

onec
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H O N/N N Chem cal Formula: C19H12F3N30 Exact
Mass: 355.09 Mol ecul ar Weight: 355.31 F3C [00135] A

WG 20090150867 Of PCT/US2008/070535
1- (4- am no- 3- et hyl phenyl )-4-(4-(trifluoronethyl)pheny
' )pyridin- 2(1H)-one (0.405 g, 1.22 mol) in AcOH
(12.5 nL) was treated with a solution of NaNO2 (84.0
ng, 1.22 nmol) in H20 (0. 4 nm.) and stirred at anbient
tenperature for 18 h. Th eaction m xture was
concentrated. Flash chro graphy (silica gel,
CH2C12/ MeOH NHACH, 90: 9: ylelded the title conpound
(0.330 g, 7699 as a yeIIo solid: "H NMR (500 N+E

DVSO-d6) 6 13. 28 .17
5 g e L P
:

IIEII‘

8.0 Hz, 2H), 7.
1 H, 7.39 (dd, 0 ) D]Iol&?!)llar\ﬁelg%94&8d7 J

2.0 Hz, 1 . dd. J =

.0, 2.0 Hz, 1 H. 80 W
2009/ 01503 2008/ 070535 d)
1-(1-(2- et hyl )-1Hindazol -5-yl)-4-(4-(trifluorom
et hyl ) phenyl ) pyridin-2(1Hy-one d 0 N Chem ca

| ecul ar Wi g 417. 81 F3C
1ndamj+luyh)amtahfehyde (84 mg, 0.21 mmol) in CH,Cl, (4.0 mL), MeOH (1.0 mL) and

AcOh&)%@él?aZgg lgd eiiztaz)wééfu?ﬁ (%)g@ {qhgﬁ r7orTEt BI\% phelilé ﬁ?%/ane complex
(25 Waso0.ad6d@doB- b&@éi%tlkﬂ@h@itﬂlﬁ%ﬁtat@ﬁlpéﬁ&ﬁe Wfder Iﬁtr§§6nni’fﬁio);phere for
and Cs2CO3 (330 ng, 1.01 nmol), and the reaction was

L5 kit thersotption wabitispied wishgeNaHG! €19.8rmB) rand mhiered edgeropyly for 30

mindSE, L1 155 (830l UL SRBIAGHER KHER B8

extratted, wilk IG0,ChY 63 xNe? 5D, Bhivdorganios evkd diiedl ovér N5J$O4, ﬁltered and
chronmat o raphy | otage 25+M col um, CH2CLl2/ MeCH, X
concepfraged o fY)‘}PSél dseta*ftq%m% by flasl ShiooaREr PRy (sjica gf%Cqullz/MGOH

97 3}5\'g§§re( t’%@qbt 7&?@&3@%@1@ 6333302(% 2 159{ wh?tfzi%hd %N&\}ﬁ% (500 MHz,

CDAUNG &L H) (d, 47017 H77 1H(,M.92d) J — %1 6B; BHYF {57772k, SH), 7.48 (dd, J =
8.9, 1.9 Hz, 1H), 6.95 (d, J= 1.8 Hz, 1H), 6.85 (dd, J=7.1, 2.0 Hz, 1H), 4.63 (t, J = 6.5 Hz,
2H), 3.64-3.62 (m, 4H), 2.91 (t, J = 6.5 Hz, 2H), 2.54-2.52 (m, 4H); ESI MS m/z 469 [M +
H]'.

[0015(5?1r m}*baa sél?@édﬂléﬁélﬁl‘c@%xom @X@?ﬂu%ﬁ%thgg%ﬂen?gﬁ)_wldln-1(2[—1) -yl)-1H-

h) 1-(1-(2-Morpholinoethyl)-1H-indazol-5-yl)-4-(4-(trifluoromethyl)phenyl)pyridin-2(1 H)-

()
§
o) N, Chemical Formula: C,sHy3F3N,O,
y N Exact Mass: 468.18
N Molecular Weight: 468.47

Z *HCl

one hydrochloride
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e)
1-(1-(2-(Piperazin-1-yl)ethyl)-1Hindazol -5-yl)-4-(4-(
wao eiocblosospet hyl ) phenyl ) pyri di n- 2(1H)-one H PCTIUR1008070535
FrmaHFNCecoul .Cgs za 3N5s0 N Exact Mass:
467.19 N Mol ecul ar Weight: 467.49 NzZzZ F3 C [00137] To
a solution of

(00L374 A RUBHERh 1) WP IPPEEY - sty fgifigra ety
phen% dlhll’(pmzoﬁez & rﬁ&é W@SS aﬁilﬁ%% iK2&Qx 1 Q21§1]_ga wis 8Rated with

Hﬁglperazme , 3.4 mol ) and
anhy(dmlfs in) dieghydl ethen0.H@ auk i 667 wa@0h dall &d). t Aﬂso SMQratamblent

tempgﬁaaurg 3?1} gsa o IaQ[&? ﬁ%ﬁr&%&x tn? wa c&wﬁfrﬁiéz'g g,pg]inﬁ% 216 resulting
solid@ VR ic611EXdd BE Fiskrath ndiakae dn \W aduurdldvae té %&ldﬂbﬁe title compound
dried over Na2SO4, filtered and concentrated,

Fl ash
(24 1 6% r ApR-YRIY pewderg MWEAB PTG 1gemposition), ' NMR (500

MBI RE R PR TR EOERI (e 0.0 By 792 784

5H), Hi\wj(wo mHzH)cm,tad J6= 8.0087 (ISH) GH)S (dd’ Ji5 m 24 Iﬁm lH) 4.95

(br, %1'13 4J024} 9@ (p& 2H§Eé 722? &?1{1{4H)3.3 56 éSﬂlz(rn H)) 3. go gg %HQWESI MS
WZ“""‘%E(%”(%%Q? g@?ﬁg%@ﬁgéﬂ(?@m. ndaZal 5.yl ) - 4- (4-(
trifluoronethyl)phenyl)pyridin- 2(1H)-one
hydrochloride H N Chem gal Fornula: C25H25C1F3N50
HCl Exact Mass: 503.17 ~\%i$@BJ&£gul ar Weight: 503.95
PrepQrahbn bm') 1F(51C(2L<@%%%xvﬁ@ﬁ@lﬁdihngvme@hxtm@mh@%wrﬁ) 954-
anp e 37 step h, except substltutlng I-(1-(2
nethyiphenyd \plyyidmnka/(1 50-vek hypdigeldoride y| ) - 4- (4- (tri fl uor
onethyl)phenyl)pyrldln G1H) -one for
1-(1-(2- nDrphoI|noethyI% H i ndazol -5-yl)-4-(4-(triflu
or onet hyl ) - phenyl ) pyri di - 2( 1H) -

Chemical Formula: C,sHy3F3N,O,

§
0 N Exact Mass: 468.18
, N Molecular Weight: 468.47
N

[00128] Following the procedure of Example 37, but substituting (S)-pyrrolidin-3-ol for
morpholine, the title compound (10 mg, 10%) was prepared as an off-white powder: 'H
NMR (500 MHz, DMSO-ds) 6 10.65 (br s, 0.4H), 10.41 (br s, 0.6H), 8.28 (br s, 1H), 8.02 (d,
J=8.0 Hz, 2H), 7.94-7.85 (m, 5H), 7.54 (d, J= 9.0 Hz, 1H), 6.90 (d, J = 2.0 Hz, 1H), 6.75
(dd, J=17.5, 2.0 Hz, 1H), 5.49 (br s, 1H), 4.90-4.88 (m, 2H), 4.43-4.37 (m, 1H), 3.78-3.71
(m, 2H), 3.60 (br, 1H), 3.41-3.34 (m, 1H), 3.17-3.13 (m, 1H), 2.99-2.97 (m, 1H), 2.25-2.22
(m, 1H), 1.95-1.81 (m, 1H); ESI MS m/z 469 [M + H]'; HPLC (Method B) 98.2% (AUC),
tz = 15.7 min; Optical Rotation [o.]**p -4.3° (¢ 1.00, Methanol).
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one, the title conmpound (32 ng, 83% was prepared as a
white solid: np 222-224 C (deconposition); 'H NWR

w@ 2@9/0Me37 DVSO-d6) 6 8.24 (s, 1H), 8.02-8.01 ¥aT/U1dP8/070535
7.92- 7.85 (m 5H), 7.51 (d, J= 8.6 Hz, 1H), 6.89 (d,
J=2.0 Hz, 1H), 6.75 (dd, J= 7.1, 1.8 Hz, 1H),
4.87-4.85 (m 2H), 3.71-3.60 (m 6H), 3.38-3.31 (m
4H); ESI Ms mz 468 [M+_H + HPLC(I\/Ethod B) 96.2%

(AUC), tR = 13.9 mn. Ex Preparation of

Preparatidn 68¢H)D - AE-HQ)RES Hdlln) rhEth N§la Z0ind &zo1)s) yifta((4-
frifluoromet hyl )bhenXl ) byri di n- 2( IH) - one

(
(triflnguormetiyil phenje)payyidin-2(14)-one hydrochloride
1- (1- (3- (Di net hyl ami no) propyl ) - 1Hi ndazol - 5-yl ) - 4- (4-(
trifluoromethyl)phenyl) :iéri di n-2(1H)-one 82 WO
0

2009/ 015037 PCT/ US2008/ 040535 CH3 H3C- N Cheni cal
Fornmul a: C24H23F3N40 N ct Mass: 440.18 0\ I N
Mol ecul ar Wi ght: 440.46( N F3C [00139] To a solution
of Chemical Formula: Cy5H,3F3N,0,
1- (1Hi ndazol -5-y) - trifl uor ammet kyss:pphesnyl ) pyri d
in-2(1H) - one (278 . 783 ol YolpenlaDKBO: (.40 i)
N-chT oropropane (1.23 g, 7.83 nmol)
2.35 mmol ), and the reaction was
stirred at tepperature for 18 h. The reaction
was di | @Mth H20O (25 nL) and extracted with Et OAc
(3 x 25 nmL). The extracts were washed with brine (25
[Oﬂlﬂﬂ]) Folllaveidg dhe pradad 8Os Exathple dhdentsebstigdingH{RAgtyrrolidin-3-ol for

rnoq& @ g‘oq %ph%éosulgh:(g? d‘%g? | °|o W%L %{fel\lé%r ' 12(1)n0:0ilig-white powder: H 'H
NMH'(B(DOW@;MDI\'&SKD@@‘% (044 (Hrlsf blgcpi)om@g b £esHY), B8 dddim= 6.5 Hz,
-one. To a solution

1H), ﬁ-Q21 3=cH0 Bropilb ﬂ)ﬂ3r7 §|4L(mn éHZ&i 34y =80 Hz. () i6f30usr 1), 6.75

& TR OSSR LT, e AR T4 3 P9 82 o
2H), d3 m%hyl @) IHE) (314294 4m(m, 3}6,83 el )3 2m01NY, 1370 TFAE)O @mle) 2.25-
the reaction was heated . t

2244 4o Dt Al (rnaFhLEST Noh i 460001 ek c DL dethod 1) 96.7%
lLut d, ext t OAc (3
(AUE 55133 e O g b o S T BT M e
vvlth brine (25 nlL), dried over Na2SO4, filtered and
concentrated. Flash chromatography (Biotage 25+ M
col urm, CH2C12/ MeOH NH4CEXample 400 t o 20: 1: 0. 1)

Preparation of (R)-1-(1-(2-(2-(HydroxymethyDpyrrolidin-1-yl)ethyl)-1H-indazol-5-y1)-4-(4-

and Cs2CGCs3

(trifluoromethyl)phenyl)pyridin-2(1H)-one hydrochloride

HO
0 N/\/\N
SN Chemical Formula: CygHysCIF3N4O,"
| N Exact Mass: 518.17
= Molecular Weight: 518.96
*HCl

FiC
[00130] Following the procedure of Example 37, but substituting (R)-pyrrolidin-2-

ylmethanol for morpholine, the title compound (88 mg, 58%) was prepared as a yellow
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provided the title conmpound (54 ng, 63%: 'H NWVR (500

MHz, CDCl13) 6 8.06 (s, 1H), 7.75-7.70 (m 5H),
wQ2®0/0750d48 (m 3H), 6.92-6.91 (m 1H), 6.53-6.BAT/{83008/070535

1H), 4.49 (t, J= 6.8 Hz, 2H), 2.29 (t, J= 6.8 Hz,

2H), 2.23 (s, 6H), 2.13-2.08 (m 2H). b)

1-(1-(3- (D net hyl am no) propyl ) - 1Hi ndazol -5-yl ) -4-(4-(

oS B B HEVB bl O B3 it 0L B B0k 845 &g, 210,
7. 93J:|?3853(m'\5r?1©®4¢@h {f/‘g{@;g& 1;{23@'2619‘@6@%%1 ggﬂﬁl (1)5[7)863.’75 ﬁd J=172,

2.0 #3aH)06 2461 8 A6 o). iP t-0. 98 Hen, 3 cia&hf3e7éo¢m Eanp|7d-3%3 (m, 3H),

358 By Pt RbyBIERY! ) i Pl g g0 2 00 27 Fidy -1

(m, Hﬂ)etlthl Fogry 1 HPYES OMS- 2 UdB-[8ne Hf OHPLC (Method B) 96.4% (AUC),
1- (2-nor phol i noet hyl ) - 1H i ndazol -5-yl)-4-(4-(triflu
tR—(l)f’ mdfhyl ) - phenyl ) pyridin-2(1H)- one, the title
compound (48 g, 79% was prepared as a white solid:
nmp 209-211 C; 'H NMR (500 MHz, DMSO-d6) 6 9.85 (br s,
1H) 8 21 (s 1H) 8.01 Edam§1€48 0 Hz, 2H) 7.88- 7.84

trifldorbthettvlpian . 1-2% -'ongh. Robiori) - 2. 26- 2 22 (m
%ﬁ%ﬁ#@af—%ﬁ(mhod B) 98.9%

(AUC), tR = 15.4 min. Exanple 45 Preparation of
1-(1-(2- (Pi perazin-1- yI)etH?I) 1H i ndazol - 5-yl ) -4-(4-
(trifluoronethyl) bhen>§l,)fbyr|d| n-2(1H) - one

hydr ochl ori de a)

1- (1-(3- (Pyrtb I| yl) - 1H-|ndazol -yl)-4-(4
(trifluoro ?(I o b ) pyridin Ch?‘tni 81F3N4é
Cheni cal Fojf my CZ6H25F3N40 Exact %Ma %8% Ol
\' N | gh!]—iC]466- 50 N Molecular Weight: 518.96

FiC
[00131] Following the procedure of Example 37, but substituting (S)-pyrrolidin-2-

ylmethanol for morpholine, the title compound (76 mg, 50%) was prepared as a yellow
powder: '"H NMR (500 MHz, DMSO-ds) & 9.88 (s, 1H), 8.28 (s, 1H), 8.04-8.00 (m, 2H),
7.92-7.83 (m, 5H), 7.54 (dd, J=9.0, 1.9 Hz, 1H), 6.90 (d, /= 2.0 Hz, 1H), 6.75 (dd, /= 7.2,
2.0 Hz, 1H), 4.95-4.85 (m, 2H), 3.98-3.91 (m, 1H), 3.82-3.75 (m, 1H), 3.70-3.63 (m, 3H),
3.58-3.52 (m, 1H), 3.15-3.09 (m, 1H), 2.12-2.05 (m, 1H), 2.03-1.97 (m, 1H), 1.92-1.82
(m, 1H), 1.78-1.71 (m, 1H); ESI MS m/z 483 [M + H]"; HPLC (Method B) 96.4% (AUC),
tr = 16.0 min.

Example 42
Preparation of 1-(1-(2-Dimethylamino)ethyl)-1H-indazol-5-y1)-4-(4-

(trifluoromethyl)phenyl)pyridin-2(1H)-one hydrochloride
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\ I/ F3 C[00141] To a solution of
1- (1H i ndazol -5-yl)-4-(4-(trifluoronethyl)phenyl)pyrid
WO 02013637 one (278 ng, 0.783 mmol) in DVSO (4POr/IE)008/070535
was added 3-brono-I|-chloropropane (1.23 g, 7.83 mmol)
and Cs2CO3 (765 ng, 2.35 nmmol ), and the reaction was
stirred at anbient 84 WO 2009/ 015037
PCT/ US2008/ 070535 tenpﬁr ture for 18 h. The reaction
m xture was diluted wt (iQGMQZS mL) and extracted
with EtOAc (3 x 25 nL). TRHe extracts were washed wth
brine (25 nlL), dried overdwa2804 and concentrat ed.
Na gl%lnlcalgﬁlggi%lzﬁ@zgﬂgNﬁ)oo 1)
¢ Exact Mass: 462.14
dazoIMﬁechdrwe;ght(%a ¢pcrifluoro

Fl ash chronatogragpy
ylelded t he |nter d

nethyl)pheny i diln- ka-one. To a solution of
1-(1-(3-chl \’ropyl) 1Hi ndazol - 5- yl)-4-(4-
(trifluogonre | ) phenyl ) pyridin-2(1H)-one (78 ng, 0.18

mmol) in DMF (1.0 nL) was added K208 (0.12 g, 0.90
[0018200] Follpying othe dirnecdiiie30f mEkantpld 3hrbu) sabsditiding( 80nathyylamine for

.18 ), and t react i was heated to 50 C for
mornfighine. T it saBPOBH g ORALVaS BB dta i Gepaer: mp 222-
2244 L MR (520 NIk, DIVRY-1m G, Sl I 20R( 1190k ech 08 . 21,

y filtration and washed with
7. 926'6814 ¢ot &d), F015-d- Mds1, dH soBY édl Jm2 Et@dfl)z@ﬁﬁ% &htn, 1H), 4.89 (4,

7 = ST By 08T REssod i PrpcleaMInSE AR AR Gr B o T e
(Met}&b_&"ﬂ)dew/ AUy, ke=cospend (77 ng, 919%: 'H NWR (500

CDC13) 6 8.05 (s, 1H), 7.77- 774(m 5H)
7.60-7.42 (m 3H), 6.92 (d, J= 2.0 Hz, 1H), 6.53-6.51

(m 1H), 4.51 (t, J= 248244(m 6H) .
2.16-2.12 (m 2H), 1. 79-%@
Preparafidn 681 RPy2ARibérdiin- llvlgéthﬂb-ﬂﬁivin)iazbﬂ'lﬁl-ﬂﬂaz ol -5-yl)-4-(4

(trifluérofrietHyiphen@iphyitihpiie Ay lohe Bydio6ihiogde 2( 1H) - one
hydr ochl ori de ~-N Chem cal Fornula: C26H26CF3N40 HC1

2 lﬁﬁf&%s TS %6 of Dotoffet Mﬁ’é%gﬁdmﬂgﬁ Pne b !

di Ng, to ure of " Exanpl e
37 step h, exceptOsul

utf ng 1 (1 (3-
(pyrrolidin-1-yl 0P %§L|n@@%ghfﬁmﬁb)qg (ot riflu
oronethyl)phenylbeyridin 1

H) ONe Exact Mass: 374.09
Molecular Weight: 374 .31

F,C
[00133] To a solution of 5-fluoro-2-nitrotoluene (0.27 g, 2.25 mmol) in DMF (4.0 mL)

was added 4-(4-(trifluoromethyl)phenyl-pyridin-2(1/)-one (0.45 g, 1.87 mmol) and Cs,COs
(0.67 g, 2.1 mmol), and the reaction was heated to 85 °C for 18 h. The reaction mixture was
cooled, H,O (20 mL) was added, and the mixture was stirred for 20 min. The resulting
solids were collected by filtration and washed with H;O (10mL). Flash chromatography
(silica gel, hexanes/EtOAc, 10:1 to 3:1) yielded the title compound (0.45 g, 65%) as a
yellow solid: "H NMR (300 MHz, DMSO-ds) & 8.33 (d, J = 5.4 Hz, 1H), 8.12-7.89 (m, 5H),
7.65-7.60 (m, 2H), 7.33-7.22 (m, 2H), 2.55 (s, 3H).

b) 1-(4-Amino-3-methylphenyl)-4-(4-(trifluoromethyl)phenyl)pyridin-2(1H)-one
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for

1-(1-(2-norpholinoethyl)-1Hindazol -5-yl)-4-(4-(triflu
wo@e@amidoyt ) - phenyl ) pyridi n-2(1H)- one, the titPE&I/US2008/070535

compound (54 ng, 67% was prepared as a yell ow solid:

"H NWVR (500 MHz, DMSO-d6) 6 10.26 (br s, 1H), 8.21

(s, 1H), 8.01 (d, J:81Hz 2H) 788784(m5|—|)

7.49 (dd, J = 8.8, 1.9 Hz, 689(d J = 1.9 Hz,

1 H), 6.74 (dd, Jo;gﬂzﬁ , 459 ( J=
7.0 Hz, 2H), 3.548, 2H)
2.99-2.93 (m 2H[, ¥ 30-2.9% (Fﬁ‘emw d0 é\‘z%o
PCT/ US2008/ Z3H), 2. 01-1. 9 (il 1;%%3 89-1.

(m 2H); ES mz 467 [M + |—|]+ HPLC t hod B)
96. 8%(AEJ!Q), R =15.9 mn. npl e 46 Preparatlon of

[001%11] 3aham N R 5(%@%1%@{1{6% ?Zﬁ’y'é)(%gg (titfliobotethyDphenyDpyridin-

2(1[—?}61‘1%@0 hb %m!l den@pl) i 1n 9:1 EtOH/H,0 (20 mL) was treated with iron powder (0.62
nop rog% )-1H i ndazol -5-yl)-4-(4-(trifluorom

g 1t qu%%%%ﬂ@( mg. 901 rpmeheand-hR reyidiin & ispemsianvas heated at

reﬂu%gﬁmgﬁsﬁg I‘%%tléh%gé&[ %@ﬁ@%edré%éles 59 t Np%t&l%ﬁ %;é iH® with portions

of CE[Q(CI;L k2 Rrﬂdﬁﬂglanﬁ -M!éOH@ é<42-5¢rt1£)l fITheCf'ﬂ@ﬁIEi {Wte) qmlﬂetﬁryéd) Frrhalie basic

withyla f&@@%ﬂd (%0%)0 an ht ﬁelhltletl drﬂscﬁa%%te@ Wﬁe CéizC 27(28é %ﬁr)) and the
com@tﬂgd %ﬁ:ggex( n_€t§ wWhde dtged?’évm §O4, Qrédhﬁlﬁrc%ﬂﬁéﬂtﬁ[bd"@%mwde the
tirr at anpl ent tenperature e reaction
title mspcmnkuqo 469 wi 109 /5)22@ a(@ﬂoms)ohan’d{ BI)MR aéiilOelf][HM DIM$ED-QACS 7.97 (d,
racts were W t [

J= &Q)HZ %lH? e7d§50(ﬂer’ ‘I\%§§‘>@42Héan7d68 Ebﬂceﬁpr%ﬁ déb, qrtsééﬁh 1£1) 6.92 (dd, J
_ t i 12/
8§'H(?’§% Pl%f(l ( §Icr%:%?%gﬁj{ (%’}2(@ F M, 189° 83 (dd, 7= 7.0, 2.0
Hz, ]]H[-} Sridaz,dH)52 9P Xs,8H)4- (t ri fI uor onet hyl ) phenyl ) pyri di n-
2(1H) -one. To a solution of
1-(1-(3-chloropropyl)-1Hindazol -5-yl)-4-(4-(trifluoro
c) l-gﬁﬁl’:ﬂﬂ{da)z&hﬁ-gw )lI{W(ﬁﬁlu%forﬁétﬁ;'z‘ﬂ)plféﬁﬁ)ﬁﬁﬂiug2(191)2cQ1emm| ) in
was added potassi um phthal i m'de (41 ng,
0.22 mol ) and the reacti o was heated to 100 C for 4
h. The reaction wag al dNto cool, diluted with H20

(20 nL) and extraetgd ICH2G LRk Bor¥ui2 JiLy N Jhe
conbi ned organic |l e tracts wer e washedswistdvsbr i ne (25

m.), dried g NaZSO4, and concesidcriatved:ht: FHsash
chr omat o% (Bi otage 25 + M col um, CH2C12/ MeCH,
50:1 to @.1) yi el ded 2-(3-(5-(2-

[00195[0- A- {Antidd bf I L(Qfa@rﬁﬁéB%étﬁ?l@ﬁé’ﬂy)lﬁ&”(ll-‘éﬂrﬂl‘u@;ﬁo@ﬁ@thﬂ}ﬂheﬂﬁbpyrldln-
i ndazol - | -yl)propyl)isoindo |Iine-
2(1H)-one (0.405 g, 1.22 mmol) in AcOH (12.5 mL) was treated with a solution of NaNO,
(84.0 mg, 1.22 mmol) in H,O (0.4 mL) and stirred at ambient temperature for 18 h. The
reaction mixture was  concentrated. Flash  chromatography (silica  gel,
CH,Cl,/MeOH/NH4OH, 90:9:1) yielded the title compound (0.330 g, 76%) as a yellow
solid: "H NMR (500 MHz, DMSO-ds) 8 13.28 (s, 1H), 8.17 (s, 1H), 8.01 (d, J = 8.0 Hz, 2H),
7.88-7.85 (m, 4H), 7.64 (d, J = 8.8 Hz, 1H), 7.39 (dd, J = 8.8, 2.0 Hz, 1H), 6.89 (d, J=2.0

Hz, 1H), 6.72 (dd, J= 7.0, 2.0 Hz, 1H).
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di one.

2-(3-(5-(2-0x0-4-(4-(trifluoronethyl)phenyl)pyridin-1(
WQRropilp31H- i ndazol - | - PCT/US2008/070535

yl ) propyl )i soi ndol i ne-1, 3-di one (73 ng, 0.13 mmol) was

di ssolved in ethanolamne (1.0 nl) and stirred at

anbi ent tenperature for 18 h. The reaction was

15037
& 156 Gl ﬁﬁ%égs@aa%gmﬁq\{?éﬁ ?%%ﬁwm%ﬂgphe%%@én B41one
M col uim, CH2C12/ MeOH/ NH4GH, 30:1:0.1 to 10: 1:
yi el ded 1-(1-(3-am nopropyl)-1Hindazol - 5 yl)-4- (4-
(trifluoromethyl)phenyl)p ridl :
1- (1- ( 3-am nopr of %Qhﬁg EomeJo
(trifluoromethyl Yphet /ri di n- 2(dik) m%@Mﬁ%1
di ssolved in #C1J (1 O nm) and Et3N (30 L, 0.22
nmol ), andd -butyl dicarbonate (26 ng, 0.l2mmol)
wer e addedi _THe resulting solution was stirred at
anbi ent Ftenperature for 18 h. The reaction was
ncept.r a
[Oﬂlgﬂz ¢hld %%%defdg{ 11 lbé%ﬂg%ﬁ(}zjd(}lij 40(:?f9(&1@@15&9ﬁ¥th§ﬁbﬁén‘§rﬁpﬁ%m 2(1H)-
one @Qﬂyﬂlg@ 338 n@l@@b)(mmdm@ﬂmﬂﬁ) way afded aybrymhelnyhlmvyﬁnam (85 mg,

7 1&92 ) nate. . -
5 38 P, o410 o8B 1 1 oD R T BEEND ritg gyembien
templetiire 3£ 2 ) Dk )reactibh iwad @m{edlmﬂl HpO 9Py hggralga gmrgctw%h EtOAc

di ssolved in CH2C12 (1.0 nlL) and TFA (25 L
(3 *moInL). THEE resgaots iwrye Seished sathnbiing (2 Mda, dricdmyeeMe2S0s, and

conc RSSO B G20 AP GAHOM 1103

yieldRH giddtitCe S@hpun@II72 Wigs 5 t¥): € Bl VIR (SIUaM@ﬂ,, CIDCU} grsed (@an) 7.76—
concentrated. Flash col um chronato (silica

173 o Sy M AHITAL) 209 1 1D06 236051 (s AT ARG (m, 21D,
t compound (16 ng, 29%: 'H NWVR (500 MHz, CDC13)
4003%@‘3%@ 7.77-7.74 (m 5H), 7.58-7.44 (m 3H),
6.92 (d, J— 15Hz 11,7653 (dd, 3 =7.5 2.0 Hz,

e) 1 QH@ (Plgerg,_;gn—j ﬂ)ptl@fﬂ lgH)ldaz‘g} 5|_3II)1) 4-(4- (tr1ﬂ(uororfl]ethyl)phenyl)pyrldln-
2(1H)=qng- ( 3- Ami nopr opyl ) - 1H-i ndazol - 5-yl ) -4- (4-(trifl uorom
et hyl ) phenyl ) pyri di n-2(1H) - one hydrochl ori de H2N - HC
O ~ N N Chem cal Formnul a: OCWF3N40 / Exact Mass:
448.13 N Mol ecul ar Wi ght :7N\448.87 N-Z F3C [ 00144]
According to the procedurejof Exanple 37 step h,
except substituting 1-(1-(3

o N, Chemical Formula: C,sH,,F,N;0
N Exact Mass: 467.19
N Y Molecular Weight: 467 .49

Z

F,C

[00137] To a solution of 1-(1-(2-chloroethyl)-1H-indazol-5-yl)-4-(4-
(trifluoromethyl)phenyl)pyridin-2(1H)-one (72 mg, 0.17 mmol) in DMF (2.0 mL) was added
K,COs; (0.12 g, 0.86 mmol), piperazine (0.29 g, 3.4 mmol) and KI (29 mg, 0.17 mmol), and
the reaction was heated to 50 °C for 3 h. The reaction was cooled, diluted with H,O (25 mL)
and extracted with EtOAc (3 x 25 mL). The combined organic extracts were washed with

brine (25 mL), dried over Na,SOy, filtered and concentrated. Flash chromatography (silica
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am nopropyl ) -

1H i ndazol -5-yl)-4-(4-(trifluoronethyl)phenyl)pyridin-
wQgedbiptose for 1-(1-(2- norpholinoethyl)- PCT/US2008/070535

1H i ndazol -5-yl)-4-(4-(trifluoronethyl)-phenyl)pyridin

-2(1H)-one, the title conpound (8.4 ng, 52% was

prepared as a yell ow powder: np 222-224 C

o RGN, AN 6350 8 RUTR 00 Sl .
'H @D@ﬁ/(gﬁggﬁ%%_ 865&% 17H)89 76 7@5{% 5ﬁ) 570577747% (&mm& 6.92 (d
J= X Hz, IH), 6.52 @8 (17,0 Biz, 45 4st (t2H}70&I&Q—PD 889{2r87 D) 6H), 2.51—
. g-g.lz (m 2H): ESI MS mz 413 [M+ H+ HPLC
250%% Hbd B) 97.0% (AUC), tR = 14.9 nin. Exanple 47
Preparati on of
(S)-1-(1-(Pyrrolidin-2-ylnethyl)-1Hindazol -5-yl)-4-(4

) 1-61-( Gﬂlpdrmm@mé)etml); Wen@dz))b§'-|y|l)d4 -(-¢ifleyproorghyl)phenyl)pyridin-

NHN ~N N/ Chenical Fornula:
2(155?211&3]?@?% Exact Mass: 474.14 -HC Mol ecul ar
Weight: 474.91 F3C [00145] A m xture of

1- (1Hi ndazol - 5-yl) - 4- (g’ rifluoromethyl)phenyl)pyrid
in-2(1H)-one (200 ny, /2 nmmol ), (S) tent - butyl

2- (brononet hyl ) pyrrol i diMe-1 - ca&hbox E %88)
(298 ny, 1.12 mmol), anogceﬁ@um (‘frénrc :%%Af

2.25 mmol ) in nethyl suI{Iom de ar\O@%htsgog §§e

overni ght at a .{ en n’pﬁrature. The reaction m xture
was diluted wt 20 nL) and extracted with

di chl oronet hang (42 x 30 nmL). The conbi ned organic
extracts g ed with brine (20 nL), dried
(Na2SO4) , Lapd concentrated under reduced pressure.

| sol at Fl?n of the desired regioi soner was perforned by

o0 38 S RO LA 0k Pab e 10

(pipa’regil-di-ﬂ)mh':yl) QHQ'ﬁda:Ygl 5Qd)llB—(#(mmlﬂ)Jomtl@d)jﬁdnyl)pyrldln 2(1H) -one for

1-(1 e rorp e Dt - b e R aa P DB T n2(1D:
one, ttH@ tﬁféaébtnh&ﬁn&’a{@2 bfﬁg’ugj‘%) s e pare aWat RN Bﬁ&}i‘np-rf@ 224 °C

organi c ayer was washed" wth brine (10 nlL), dried
(decoNa@EDdH); 'FAMNMR o 60Q diH 7, 2D Oudhdl &r8. 24 (i d BK), &Oé%(m]rém 2H) 7.92—

785 AT A by Dbl e Suberl 540 Bt (B0R Mo 38 Fh T 71T 18

1H),"B¢nangl m, 01823 7.3 6 &f, arphi3s-9as (RUdaS. Esﬁh@s%/éheg eM + H];

was concentrated under reduced pressure and t

HPLCr (Mathexd BHOGRYH AW e W ol BAwtihane/ hexanes and the
obtained solid was triturated with diethyl ether. The
solid

Example 44
Preparation of 1-(1-(3-(Dimethylamino)propyl)-1H-indazol-5-y1)-4-(4-

(trifluoromethyl)phenyl)pyridin-2(1H)-one hydrochloride

a) 1-(1-(3-(Dimethylamino)propyl)-1H-indazol-5-yl)-4-(4-(trifluoromethyl)phenyl)
pyridin-2(1H)-one
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was dried to afford the title conmpound (43 ng, 16% as
an off-white solid: np 241-245 C; 'H NWR (500 MHz,
wOrBOIUB}7 6 9. 05 (br s, 2H), 8.28 (s, 1H), 8. 0BcTUSH08/070535
(m 7H), 7.51 (d, J=8.5Hz, | H, 6.89 (s, | H,
6.75 (d. J= 7.0 Hz, | H), 4.80 (d, J= 6.0 Hz, 2H),
3.99-3.95 (n11 H, 3. 30 3.23 (m | H, 3.16-3.10 (m
Il H, 2.08-2.03 (m | 1.99-1.96 (m | H), 88 WO
2009/ 015037 PCT/USZOOS/d?bSBS 1.91-1.85 (m 1H),
1.74-1.70 (m 1H); BESC"Ms miz 439 [M+ H + HPLC
(Method B) 98.7% (AUC), (tR = 15.5 min; [a] 23D +20.5
(c 0.13, Methanol). Exanmpje 48 RrhamaﬁaﬁmmcgﬁBFNo
(R-1-(1-(3-(Di wgthy ad_N0) - 2- . doXyqor\yes: 440.18
| ) - 1Hi ndazol - - - N Molecular Weight: 440.46

(trlfluoromethy , )/ridin-2(1l—|)-one
hydr ochl ori d

=
(S)-1-(1-([xrfan-2-yl net hyl )-1H i ndazol -5-yl)-4-(4-(tr
i fluor \ phenyl)pyridin- 2(1H)-one rI~O ON, N
N Cheni cal Formula: C22H16F3N302 Exact Mass: 411.12
[00188] edulaasollbibingitt I-( Wi-indaBo 1—5:31()}4{-(@GXMﬁﬂorérnﬁihyt)ph@lny)yrldan(lH)-

one gZ;Z_ %IGH- I ZO| 67%%)]\“%0%&0%1]1:' B! uodrdeté h%rln)y qg&a%rloé&pgrlled(l 23 g,

7.83 ?ﬂji_l%%?a%ﬁ g@zl@$)3”976|5 Zmp32 @g%l)noﬂn dng eRd WHCGEK %@ astti?lred at ambient

moi ) rn nethyl sul foxide (6 nL
tempstgtuncdor Ht h. ailibq’: eqacthmwmqhatt@d with §1:0r(@D grlr[t,) an?(ih:gtracted with EtOAc

3 Xrezfclfrtéfé)?ng ﬁgg[f ﬁ’{ﬁre V%aéﬁ?(gtgvém( %rq&e\l\g%seh}g)zgﬁiﬁ%)ovgp %aZSOA;, and

conc@@t&rsttedledslz@shg@ﬁbﬁla%gidpﬁyt(&hwrg@l Ve hegMeoHn bao: n)eyi(e?déd 1-(1-(3-

m.), dried and concentrated under reduced

chlogppeapyir &7- 1m1@¢olf$-cylat @n(tbﬂu@r@n@thyl)pbwémwgr?e{bﬁyone To

T i o
2(1FGREEIR4 6n .08 frgholY) ir=DOIO (H2 mIDHyas Zdde8-KoCT2 (Om3 §H).97 mmol),
. 7.85 (d, ) =004z 1H, 7.52(d J=72H, 1H
dimehyjgming1.94 ral.g3.88 mmal, P Myin §HF sangbK{ §32 me=0.19 mmpd), and the
reacti%ﬂ_gv%s gea?_gd’gto(f%ﬁl‘;c ﬁoiﬁ}gh?ggé r%dcii'&ri gﬂigjﬁl}e \gé%&aozl&g %ﬁlu dwith H,0
(25 B4 1and. SFrafteyl WitlHELORCES ( Appmi). Jhe dhrbbibtzd ofigahic, extracts were
2.60.(dd,. J =.4.5 2.4 H, 1 b
washeg) Witq‘ %ﬂ@% @b H\i,t)hﬁﬁﬁi% Ry - %IH)% ﬁk‘fﬁ% @) c9ngepiigfgdo Flash
chro{naﬁ) ya{ph 4cHifrage 25+ M column, CH,CL /MeOH/NH,OH, 50:1:0 to 20:1:0.1)
rlfluoronet yl)phenyl)pyrldln (1H) - one

provtdﬁdrtbc ttiklordodwound (54 mg, 63%): 'H NMR (500 MHz, CDCls) & 8.06 (s, 1H),
7.75-7.70 (m, 5H), 7.60-7.43 (m, 3H), 6.92-6.91 (m, 1H), 6.53-6.51 (m, 1H), 4.49 (t, J =
6.8 Hz, 2H), 2.29 (t, J = 6.8 Hz, 2H), 2.23 (s, 6H), 2.13-2.08 (m, 2H).

b) 1-(1-(3-(Dimethylamino)propyl)-1H-indazol-5-yl)-4-(4-(trifluoromethyl)phenyl)
pyridine-2(1H)-one hydrochloride
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89 WD 2009/ 015037 PCT/ US2008/ 070535 N NHOI \

Chem cal Fornmul a: C24H24CI FSNAO2 N Exact Mass: 492.15
woRloeowoar i ght: 492.92 F3C HO [00147] To PCT/US2008/070535
(S)-1-(1-(oxiran-2-ylnethyl)-1Hindazol -5-yl)-4-(4-(tr
i fl uoronet hyl ) phenyl)- pyridin-2(1H)-one (200 ng, O.48

mol) in tetrahydrofuran (5 nL) was added Li C1O4 (775
ny, 73mm|)fo||ovved dimethylamne (2.4 mM of a 2

M sol ution in tetrah dr uran, 4.9 mol). The
reaction m xture wa ed ina 45 Coil bath for 4.5
h. The reaction m xture was Coaleda Femanial, pLCIFN,0
tenperature, diluted wth dHCh| or onEkdaames: 606 M ),
washed with water ) and br iMpecl@ BVeight) 476.8% | ed
(Na2SO™4), and cgpce ted under reduced pressure.
The materi al by col um chr omat ogr aphy
(silica ge 1 Cl2/MeOCH to 90:9:1 CH2C12/ MeCH
/conc. N . The dried residue (160 ng, 0.35 mmol)
vwas  di d in dichloronethane (10 nL) and HCL(1.25
M sol ution in nethanol, 0.31 nl, O.43 mmol ) was
[00148id e & cooFtimgntioxthe meocseBrecaE muplat3ddstem e excepti watstituting 1-(1-(3-

cimS RGO EEL i s Sy ot s DS oA sty -one
for INHZ(22 m@%ﬁ h}&& PHIAd4-BI1- 5%2 -4d)- (trlﬁlbug%n{&hgl)'l-'p‘ﬁeny}pyrldln -2(1H)-

89-7
one, gh@titlQ CQIanundl(4S|)mg @ 9% v prgpare@ a@amzhltelsoll-])i m\p 289-211 °C; 'H

N T30 8B DN S 305 B s 7 O Db ety gy A, 7

7. 84:in115H§ 71§bi7mg (i, HH), 8.886. égi(mJl 474fﬁdﬁ|z.] 37H) 172HZ81H) 4.57 (t,
3 ESI M5 Mz 4 HPL

T (Aot 106, 657 MoK DR o1 T3 At DAz 35 41 MIS iz 441
9 ! 49 t f
-y Py QBLIATE) by R P SRR 51 oo

l')-1H i ndazol -5-y|) 4- (4-

(trifluoromethyl)phenyl)pyridin- 2(I H) - one
hydr ochl ori de 90 WO 2009 SPCT/ US2008/ 070535  r NQ

Prep’e}lragmgdf 1-(1-(2-(Piperazin-1-yl)ethyl)-1H-indazol-5-y1)-4-(4-
(trifluoromethyl)phenyl)pyridin-2(1H)-one hydrochloride

a) 1-(1-(3-(Pyrrolidin-1-yl)propyl)-1H-indazol-5-yl)-4-(4(trifluoromethyl)phenyl) pyridin-

2(1H)-one
Q

\% Chemical Formula: C,;H,F,N,0O
Exact Mass: 466.20

0 /E:EI\EN Molecular Weight: 466.50
/
N

Z

F,C
[00141] To a solution of 1-(1H-indazol-5-yl)-4-(4-(trifluoromethyl)phenyl)pyridin-2(1H)-
one (278 mg, 0.783 mmol) in DMSO (4.0 mL) was added 3-bromo-1-chloropropane (1.23 g,

7.83 mmol) and Cs,COs (765 mg, 2.35 mmol), and the reaction was stirred at ambient
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I \ AN/ / Chem cal Fornmula: C26H26C1F3N402 Exact
Mass: 518.17 Mol ecular Wight: 518.96 F3C - HC
WO 0B B03To PCT/US2008/070535
(S)-1-(1-(oxiran-2-ylnethyl)-1Hindazol -5-yl)-4-(4-(tr
i fl uoronet hyl ) phenyl)- pyridin-2(1H)-one (200 ng, O.48
mol) in tetrahydrofuran (5 nL) was added Li C1O4 (775
, 7. 8 I follomed b rrqlidine (0. 4.9

e o AR Iy et Fesroh giie Has A naa! o428 e g extracied

withBROR A9 2 ALR- THOEtFRAGH O QlaQEe)dt\}v‘lH?bM\@eS (28981 £drit®over Na,SO,,
anbi ent tenperature, diluted with dichloronethane (50

and gppncentratsthe Fladht phiasmmer{phs (rstl)caamd GHa(ﬁle/Née{QH, #00:1) yielded the
mtermﬁsgageuﬁ St e Br P TR Bl B P TG heny bpyridin

bynemat ogrgphya ( ssdlut@@h gebﬁ 911 gzdzm?dp IH-nlelz@]!—ﬂ—yl) 4-(4-
C12/ MeCH /conc. . _The ed resi é
(trlﬂeor@meﬁhyélp}lemh)yaﬁ@s%ﬂlﬁé@n@ f/&neH)- bF amlhaerMF( §) rﬁL) was added

S 4
chﬁ%rg‘?';r%aé%gﬁ‘g%m)’ gﬁg&i(ﬁ)& 1§P eqﬁ %\asgg%nd%g f’ ra 08?1 2}18 mmol),
and lhe deweidn Waensate@ taafi@l o foreld K.oThé faactibrt ﬂnextﬁrietv{/& cooled and diluted

as a yellow solid:

w1thCI:{2 &%NM?) ( é"g@ re@p&tm?g%%@lﬁ y6ye ligcisg by(%lFra‘gon g,_rp_qs wagleé ]yv1th H,O
Erg‘& ]Tﬂe c§ll&ged85ddgi ) d%t:%kved 1§9Et{)A%282(0ﬁ1L)5d_11)d szhAed with brine

(10n&)74T l(ed\dashdch o?gamc Sbll@lolﬁzwasl drtyd, over ML SOy, f8terdd e&bd concentrated to

provaﬂﬁnt%le ﬁtlego%muné%pbg oz RRHIR, %5?@31\4?%5&3@ 15 S Gpisdin, 7.77-
7.7485%?19%@1—5 g{*h(ég}% 90t (%58 14 03T 1), Is@i 263?1 tmO18), W51 (¢, 7 =

Pr'eparatio

7.0 HAPH) 7.48-244 @, rtéi)h )1 &3 h2)§rn22Hh) 1@9@@7@@ 4H).

)-1H i ndazol -5-yl)-4-(4-

(trifluoromethyl)bhenyl)byridin-2(1H)-one
b) lli}/@f{ ?E)n'lldl’lrdgf ryg)}r?r%)yl) 1H—1ndazol— 5 1)I4n%4a(ztré{1u05r_omethy2phenyl) pyridine-
2(1 fdn@élb’dmhlhylﬂcphenyl)pyrl d| n- 2(1H) - one 91 V\D

2009/ 015037 PCT/ US2008/070535 0 N N N Chenmi cal

Formul a: C22H16F3N30 act Mass: 411.12 Mol ecul ar

Weight: 411.38 F3C —N

% HCI

Chemical Formula: C,4H,,CIF;N,O
Exact Mass: 502.17

o N, Molecular Weight: 502.96
p N
N

=

F,C
[00142] According to the procedure of Example 37 step h, except substituting 1-(1-(3-
(pyrrolidin-1-yl)propyl)-1H-indazol-5-yl)-4-(4-(trifluoromethyl)phenyl)pyridin-2(1 H)-one

for 1-(1-(2-morpholinoethyl)-1H-indazol-5-yl)-4-(4-(trifluoromethyl)-phenyl)pyridin-2(1H)-
one, the title compound (54 mg, 67%) was prepared as a yellow solid: '"H NMR (500 MHz,
DMSO-ds) 6 10.26 (br s, 1H), 8.21 (s, 1H), 8.01 (d, J = 8.1 Hz, 2H), 7.88-7.84 (m, 5H),
7.49 (dd, J = 8.8, 1.9 Hz, 1H), 6.89 (d, /= 1.9 Hz, 1H), 6.74 (dd, /= 7.1, 2.0 Hz, 1H), 4.59
(t,J=7.0 Hz, 2H), 3.54-3.51 (m, 2H), 3.19-3.15 (m, 2H), 2.99-2.93 (m, 2H), 2.30-2.24 (m,
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[00149] A m xture of

1- (1H i ndazol -5-yl)-4-(4-(trifluoronethyl)phenyl)pyrid
w0 00201337 one (1.1 g, 3.1 mol), (S)-(+)-glycPdyiUs2008/070535

nosylate (0.96 g, 3.7 nmmol) and cesium carbonate (1.5

g, 4.6 mmol) in nethyl sulfoxide (10 nL) was stirred

at anbi ent tenperature overnight. The reaction

o AR S P 20, T . BT s

96.8@@%%%59%%“ wth brine (20 nm.), dried
(Na2SO4), and concentrated under reduced pressure.

Purification by colum chromatography (silica gel,
et hyl acetate) gave the titl g‘%npound (510 ng, 40%
as a yellowsolid: "HN MHz, CDCl13) 6 8.08 (s,

Prephratidn of 1 Yﬁ-'( 3- (Xﬁm{dﬁ)roﬁﬁ)) lfﬂllﬁézdlfjjrvliq @0 Hz, | H,

7.51 (d TH), 7.47 (dd, J = 9.0, 2.0 He,
(triflgongyme lwl)@hetmlnpvndm 2;( 15)+ape hydpghlondsy (dd, J = 7.5,
20HZ I H), 4.78 (dd, J = 15.5, 3.5 Hz, | H), 4.48

(dd, J = 15.0, 5.5 Hz, | H), 3.41-3.38 (m | H, 2.88
a) 1 (H(IpA)trmndpfoﬂylﬁlHZmddon)S +y1R4-80-(fridhorodietbyl§hhedyl0byirdin-2(1 H)-one

(5)-1-(1- (3- (Di net hyl aﬁﬁz‘)‘z; 2- hydr oxypropyl ) - 1H i ndazo

| -5-yl)-4-(4-

(trifluoronethyl)phenyl)pwidi neRiliks 008 C22H19F3N4O

hydrochl ori de N j 0 N Chemgahadaimil a

C24H24C1F3NAO2 N - a ss. 492. MaecmMWelg’ubhe@ml ar

Vi ght: 492,92 F3G 0150] To

(R -1-(1-(oxl 2Jyl met hyl ) - 1H-i ndazol - 5-yl ) -4-(4-(tr
phenyl ) pyri di n-2(1H)-one (230 ng, 0.56

i f1 uoronet

nol ) i Ct thydrof uran (5 nL) was added LiCl04 (892

, 8.38°nmol) followed by dinethylanmine (2.8 m of a

[00123]M 370|a1ﬂollulfd)nlcrf 1-{Iet-irfayslr BfHdaE (ﬁﬂ&r&lﬂi@ih}d)pﬂ’dﬁl@l)pyndm&(lH)
reactign mixture was heated in a 45 C oil bath

one @7 zng, 0.789 zmwi) 2@@@%@@@@ @WWﬁs@)ér@@/@Béschlmﬁgmpane (123 g,

R

tempeedter fQQEB lmLTh@macthnn wes diRBediv)th Hi0i @4 n{INa@8O4)racteheith EtOAc

d ed T |
G ptn FHeq 15 BRI och PORAC DRI Ry 273 11lah GBd 8 NSO, and
concCHRELZ! Yo ékﬁo&@to%ra{ah%ﬁé@lg@p%é@lg%O}NW) yiERRd 1-(1-G-

dri ed residue i ssolved in

Chlompmﬂybr b%elndﬁaﬂleS 6'12 &%(Ulﬁwomﬂlyé)phwlmg,@mt&(ﬂHbronqn To a

sotufiL "Bhn e arsartunady ek s e LTy R b G pvrcin-

2(11Hidne1(84 g8 .20ithing1)GA rmvmr(d S(th98 Wil ,ada&%ota@uﬁn y)ﬁihhﬂﬁﬂlde (41 mg,
solid: "H NWR (500 MHz, DMSO-d6) 6 9.42 (br s,

0.22 gnrpo)) ard tl@myactlgn(y@.sgle@;gd ] 001G) for 4 hggThp rgqptlppnwag H}lowed to cool,

dilutéd %\ﬁth(lq(b (2]() mL) and extracted with CH,ClL, (3 x 25 mL). The combined organic
extracts were washed with brine (25 mL), dried over Na,SO4, and concentrated. Flash
chromatography (Biotage 25 + M column, CH,Cl,/MeOH, 50:1 to 40:1) yielded 2-(3-(5-(2-
0x0-4-(4-(trifluoromethyl)phenyl)pyridin-1(2H)-yl)-1H-indazol-1-yl)propyl)isoindoline-1,3-
dione. 2-(3-(5-(2-0x0-4-(4-(trifluoromethyl)phenyl)pyridin-1(2H)-yl)-1 H-indazol-1-
yl)propyl)isoindoline-1,3-dione (73 mg, 0.13 mmol) was dissolved in ethanolamine (1.0
mL) and stirred at ambient temperature for 18 h. The reaction was concentrated. Flash
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Hz, I H, 6.89 (d, J =2.0Hz, | H), 6.74
.0, 2.0 Hz, I H, 5.60 (br s, I H) ,

(m 1H), 4.48-4.44 (m 1H), 4.27 (bPCEPSDBE/Q70535
-2.88 (br m 2H), 2.58 (br s, ©6H); ESI M5 mz 457
[M+ H +; HPLC (Method B) >99% (AUC), tR = 14.5 mn;
[a]23D - 9.5 (c 0.14, Methanol). Exanple 51
Preparation

coluggn, chyomaing r@%mﬁgtfgm#ar ﬁ@ qojurty. HaGLOYleQENE4QH  0:1:0.1 to
10:1(t7yi f 1 uor onet Wlhé&*enﬂ ) pyrl dlmizﬁéﬁhndw@pyl) 1H-indazol-5-yl)-4-(4-

hydrochloride TNJ N OH O N Chem cal Formil
(triflgreFRECIFBMRO DY riNNEXAEh- omss 1511_—83-ﬁmmqmw¢)ulléﬂndazol-5 yb-4-(4-
.~V\&i ght.: 518 96 E3C 00151
(it B Rt oy P st e 2 HeCl (] O4mbheng FN (G0
ul, iofduaiedret fd dphenphtyt dﬁbé%cﬂﬂafé 26l g, O(F?Zr{n%%g Wre d@H. The
nmmol) in tetrahydrofuran (5 nmL) was added Li C1O4 (969
resultigg @ ldtionmypis) stiredd eveantbyntpyanskdtaiion éor( 08 51 nilThe Greaction was

concfiPid-oftosh g oM eiri hTie eGP SEEL0TeBEf 3T §iroracd rer
butyamqsfezvoxoMeﬁrirp(@ﬁm(%ﬁethgll)bwnggpwldlh 12 ghiigrieneidhang - ( 50

and wa d wwth water bri ne 25

yl)prepylé@rbematzs@yt-b%ﬂ& (:So@c@m H{lémlﬂyﬁmethsé éﬂ)py)rldm-l(w) yb-

- B ESR Dpreb o TRbR S JRRon gl i 3 B TR Bop g2q w03
rnmc@"zqiﬁ@/ré\@ﬂﬂg JoBR e wNH . at Thehiliti teflpEatirél 68 (283 THY, reaction

0.48 mmol ) was dissol ved in dichl oronet hane (r2 m),
was gefedHeith(GH . (M Osadund ovesher wish latested 52O The onic solution

was %% %Y§£§%1é$§47 gg@geﬁrhﬁl]dx ?ﬁ?%@\%égo %‘éa%% ggltﬁr chrornata %raphy (silica gel,

CH,CBMe@H/ WS UB® 1 @mdtod;ro ed. 1Y) gicddddahe tltlheompbhrﬁi (16 mg, 29%): 'H
co ound asa el low solid: "H NVR (500
b@lz)éng% , K774 @4 (ng 53D, {§8—7.444fm, 3H), 6.92 (d, J =

s TR %@g%g D A g

210J294?m52H520H2 , 457453(m I , 4.49-4.46
(mIH),427(brs 1H), 325275(brm6H) 1.85
(br s, 4H); ESI M5 mz 483 [M+ H + HPLC (Method B)

b) 1 ?%A%ff@ro@l?lﬁ 1115[%2%)1 . e%g{(?{(ﬁ%‘ﬁbg%ngth&l‘)ﬂphgn}ﬁpyndln 2(1H)-one

hydrfebleddd 1- (2- (( 1S, 4S) - 2- Oxa- 5- azabi cycl o
[2.2. 11hept an-5-y1) et tﬁ/ll\]) -1H

*HC1

N
O \
/E:E//N Chemical Formula: C,,H,,CIF;N,O
N Exact Mass: 448.13

Molecular Weight: 448.87

=

F,C

[00144] According to the procedure of Example 37 step h, except substituting 1-(1-(3-
aminopropyl)-1H-indazol-5-yl)-4-(4-(trifluoromethyl)phenyl)pyridin-2(1H)-one for 1-(1-(2-
morpholinoethyl)-1H-indazol-5-yl)-4-(4-(trifluoromethyl)-phenyl)pyridin-2(1/4)-one,  the
title compound (8.4 mg, 52%) was prepared as a yellow powder: mp 222-224 °C

(decomposition); "H NMR (500 MHz, DMSO-ds) & 8.21 (s, 1H), 8.01 (d, J = 8.5 Hz, 2H),
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i ndazol -5-yl)-4-(4-(trifluoronethyl)phenyl)pyridin-2(1
1) - one hydrochl ori de a)
WG2@ponw31 - (2- chl oroet hyl ) - 1H i ndazol e \ N Cl BEDE088/070535
Formul a: COH8Br CIN2 N Exact Mass: 257.96 Br [/ /
Mol ecul ar Wi ght: 259.53 [00152]
1- Br ono- 2- chloroethane (2.9 niL, 35 nnDI) was added to

75907 S TRERR) Lo om B8 50 81 Ty Tl eregd 3 10. 20 e

1H), mLég gnderg. é\ﬁz z;fﬂg)e 2reasolghicRg 2By SPERNSI mm SEST KBOnat413 [M +
Cfor 6 n.) was "~ added, the resul ting
H] §H§¢éﬂéﬁbﬂdﬁé§7@&bﬁﬁdcbmRad4ﬁdembath The suspensi on
was filtered, and the solid was dried under reduced
pressure to afford a pi nk powder. Fl ash
chromat ogr aphy on silicapgahplc49:1 to 5:2

hexanes/EtCﬁc gave the title conpound (3.094 g, 54%
catio $e (Pygrolidip- Apimatisdn | frpdazebbd-4-64-8. 00 ( br

7.50 (dd, J= 9.0,
16Hige . 4.68 (t, J=
: 3 Hz, 2H). b)
5- ( 2- (5- Brono- 1H i pdazg @)ethyl) (1S, 4S) - 2- 0xa-5-a
zabicyclo[2.2 i ; cal Formul a: Cl14H16Br N3O
N N Exact : A 0 Mol ecGharical\@irgiia: C, BRLI1IY,0

mo- | - (2- chl or oet hyl ) - B¥tiMigtazdllé (183
was.@dded to a suspenrgiapeght: 474.91

- 5-aza- 2- oxabi cycl o[ 2. 2. 1] hept ane

hydrioEhl or i de (286 my, 2.11 94 WD 2009/ 015037

(001257 WIGHE OF 3 5-inIpot s <003 ey My oty WMl 2(1#1-one
(200?111% Oe$uiaiy (@wehsﬁy}agd(\bag?]ﬁmthy%myrwid% Ec:irgozyclll&e HGRA-B-
188108 Bk Do an OB et sk 739 R el Ryt foxide

(5 mE9y WAE 866G L5 At a%%hfb@&ft %erﬂ}%"rﬁur‘%asl'h%cileé’é‘tlbﬁ mkiuviewad Bifuted with
organi c solution was dried over

water dA¢ ert)r andecktiangd rwithe dishdopetb gy f2e Xt3d) alﬂf)o rihecdomalrined organic

R R T
pres@@y € I§dM&iohi dfl e Qi@muﬂégloﬁs%&ldﬂgvasiﬁ m8&d By GbRain Ghrbimatography
H NVR (300 MHz, CDC13 7.95-

(Sllle, 8ql. Etdd tonP:]) EH)O/9Q7945 Et:§4 /MpOH gcopcd]_NgL;a%l’) | Tiq) the desired

reglois.o erg(g(r)o gx}g, 81’%71-’11}}?1)9% {%c?degé"dééﬁ.%hﬁzlfani (EB ’Iznlgl.zaggztf%g?roacetlc
acid 42 Eﬂl 8\ftel sbrridg, at atbidnt teﬁlp%éatlﬁtbrfoﬁiz h,'l.thbl)reacﬁoﬂ. 5fa§ bfhllght to pH =
9 w1§1nb\1 I\ia(gi Hil%e orgamcjla;erzv]&}as w%ed with brine (810 rnL) drled (Na,S0y), and
concentrated under reduced pressure. The dried residue (87 mg, 0.20 mmol) was dissolved
in dichloromethane (10 mL) and HCI (1.25 M solution in methanol, 0.22 mL, 0.17 mmol)
was added. The mixture was concentrated under reduced pressure and then triturated with
dichloromethane/hexanes and the obtained solid was triturated with diethyl ether. The solid
was dried to afford the title compound (43 mg, 16%) as an off-white solid: mp 241-245 °C;
'H NMR (500 MHz, DMSO-ds) & 9.05 (br s, 2H), 8.28 (s, 1H), 8.03—7.85 (m, 7H), 7.51 (d,
J=8.5Hz, 1H), 6.89 (s, 1H), 6.75 (d. /= 7.0 Hz, 1H), 4.80 (d, J = 6.0 Hz, 2H), 3.99-3.95

(m,1H), 3.30-3.23 (m, 1H), 3.16-3.10 (m, 1H), 2.08-2.03 (m, 1H), 1.99-1.96 (m, 1H),

&8



1H), 2.47 (br d, J= 9.9 Hz, 1H, 1.79-1.60 (m 1H). c)
(+)-1-(1-(2-((1S,4S)-2-Oxa-5-azabicycl o[ 2. 2. 1] hept an-5
w0 giopsideyt ) - 1H- i ndazol - 5-yl) - 4- (4- PCT/US2008/070535

(trifluoromethyl)phenyl)pyridin-2(1H)-one
hydrochloride r -\N O N vO N Chem cal Fornmul a:
C26H24C1F3N402 N Exact Mass: 516.15 HCl Ml ecul ar

o o 5 SR A A s s

98.7% %&JC 155 rmn [a]*D +20.5° (¢ 0.13 Methanol]_
rono- | H | ndazol - 1- yl Yet hyl)- (1S, 4S) - 2- oxa-5-a

zablcyclo[z 2. 1]heptane (88 ngy, 0.27 mmol), Cul (52

ng, 0.27 mmol), 8-hydroxyquinoline (7.0 ng, 0.045

mmol ) and Cs2SO4 (81 ng?é—g@“lééi‘énm) in DVBO (5 ni)
PrepURifiofl 69@SSEH- @d%&%ﬁ& PIHG & Srob - 1#Rindd).5- Jllsla (4-

suspensi on was put under and heated at 130 Cwih
Qgﬂgngmﬂn@mhgnizﬂnﬁnlmﬂéﬂoaggnmnglgn4mas cool ed, NH4OH

was added and the resulting suspension was stirred at
25 C for 30 mn. The suspension was passed through a
a) ( lU(g (Okirgh-RL @Aeth§l)- Wik ade 115- W(tﬁﬁudronwﬂ%h&ﬂ@%ndln-
he phases of the filtrate were separated and the
2(1Faqweous phase was extracted with CH2C12. The conbi ned
organi c extracts were washed with brine, dried over
Na2SO4 and concentrat ed O reduced pressure to
afford a viscous oil__Flash chromatography on silica
gel (hexanes/ (9R0. 9 C12/ MeOH NHAOH) 100:0 to
9:1) gave 13 .0 g Cous ol n
(0.03 mL, 0.0% mibl) was added %“eg*gﬁa%ﬁ%g%ﬁiﬁm
PCT/ US2008KE %5 solution of theNM%&ggw&@gihng@
under N2, and the m xture was stirred
6r 1 h. The solution was concentrated to

0015 & Tttt 1 Tnapbs - RigkS b e ki 11-one
(750§n§-02 ﬁlzmﬁgﬂgng - é?y&@bno}s_é%e%@ﬂlggog 56 'lengl) @th')i ’ceﬁm%a:arbonate
(1. 037 g555 Uj ’rm:rlol) —1n9n@th3|i sulfoidde (. g{L)(was |st1f1=|¢d % aZBblélddtemperature
overgigés_boThe:ZLL r%fﬁiﬂ glﬁxt?%ﬁ’ W%S' aﬁ_}}t‘e"d ?{‘g%](z%tﬁg }(_B.p mian)d %?tracted with ethyl

acetfle GZ‘& 504a10)/ -FheQbni{bi cdbrbiic eﬁra%?s‘@erzgva@ﬂéd wikh Bkhe gﬁ) L), dried
=85 Hz, 0.6H), 3.71-3.60 (m 0.8

(Na, Qﬂ) o agd) | cogceg,lj[ra@d431 ndgy re(duqq-et) PIZSSRRL. ( d'_q)grlﬁcaj_@no bz column
chro%a%g}igphgz(ﬁg%a g%l 4 ﬁ}_%j ng)lgagrsztbg’ tl(é]f)(—égm@%h%g 1g, 4%%) as a
yelldwvsolid-l' H; NiVia] @40 MHE5COA19 31.80), (dVEGH).9 HExamp)| &. 7637.72 (m, 5H),
7.65(d, J=9.0 Hz, 1H), 7.52 (d, /= 7.2 Hz, 1H), 7.47 (dd, J=9.0, 2.1 Hz, 1H), 6.92 (d, J =
1.8 Hz, 1H), 6.53 (dd, /= 6.9, 1.8 Hz, 1H), 4.79 (dd, /=15, 3.0 Hz, 1H), 4.48 (dd, J = 15.3,
5.7 hz, 1H), 3.41-3.37 (m, 1H), 2.88 (app t,J = 4.5 Hz, 1H), 2.60 (dd, /= 4.5, 2.4 Hz, 1H).

b) (R)-1-(1-(3-(Dimethylamino)-2-hydroxypropyl)-1H-indazol-5-yl)-4-(4-
(trifluoromethyl)phenyl)pyridin-2(1H)-one hydrochloride

&9



Preparation of

4- (4-Chl oro-2-fl uorophenyl)-1-(1-(2-(pyrrolidin-1-yl)e
W bopbp13DB¥ | ndazol - 5- yl) pyridin-2(1H)-one hydrpchius0gier0535

¢ O /N Chem cal Fornula: C24H23C12FNAO0 N Exact Mass:

472.12 Mol ecular Weight: 473.37 ) -HO d /| F

[ 00155] Followi ng the procedure of Exanple 1, but

substituting 2-fluoro-4- chlorophenylboronlc acid for

phenyl boronic acid, the tltltle compound (26.7 ng, 28%

was prepared as orange solid: np 215-230 C, 'H NWR

(500 MHz, CD3CD) 6 8.2 1H, 7.92 (d, J = 1.8 Hz,
1 H, 7.83 (q5 J \Hz,P{L H, 7.77 (d, J = 8.9 Hz,
1H), : 2 Mz, 1H), @e&@al%aéﬁla(@ﬁim 3N,0,
8.9, 1.9 Hz, (m 2H), 6.85 (et Ukdk;492.15

1.8 Hz, 1H) MdlecB Wtight 392925, 7
5.7 Hz, 2H), 3.74-3.70 (m 2H),
3219C . .19-2.16 (m 2H), 2.04-2.01 (m
oH) " “ESI MB Mz 437 [M + H+ HPLC (Method C) >99%
[OOIQT]UC)"O (8- F(ﬂ@oxﬂrammylnﬁﬂ@mpllg-lﬂdhzﬂ epdratd-anflabromethyl)phenyl)-

Trifl -2-f heny! (2- |
pyrlciven .61 §/11'le) @ﬁ;fsne &143}’ mﬁ}?&h@oq%%%g%ir;fggﬂﬁ)(é.fﬁf)zmmécfeéﬁé&m (775

|
o DAL 65O BIBSST T AR b,
mmd 6T lifEreActMml rextirawabicgbd in 585°02il Hd@lfoF3C Ik THOKSEfon mixture
was 5590 gp TP RB BRErg Nt SAPCSGEPtprRgFars (D mb! wikhkd with
watcP (BILD Qﬁdyﬁl‘n@e @@'IﬂL)bHH@d EN&IS@ b Qﬁ@ @M{Uénﬁrﬁ@d §nd@ recﬂfée@ pressure.

Wwas pr epare as a rown soli
The 300 idras BDYED) b c8luzm @h{rormatogr@lﬁ (Sl—luzca g_dl—])? 17CHEIQ/MGOH to

90:9%1?%3}#1_2?12?%[&?#;?/603; %461—69 G S re7sicf%1§_(7l685mg,nb.3%%mol) was

dissolved in dichloromethane (10 mL) and HCI (1.25 M solution in methanol, 0.31 mL, 0.43

mmol) was added. The mixture was concentrated under reduced pressure and dried to afford
the title compound (190 mg, 80%) as a yellow solid: mp 210-213 °C; 'H NMR (500 MHz,
DMSO0-ds) 8 9.50 (br s, 1H), 8.22 (s, 1H), 8.02-8.00 (m, 2H), 7.89-7.84 (m, 5H), 7.48 (dd, J
=9.0, 2.0 Hz, 1H), 6.89 (d, J = 2.0 Hz, 1H), 6.74 (dd, J = 7.0 Hz, 2.0 Hz, 1H), 6.01 (br s,
1H), 4.58-4.49 (m, 2H), 4.40 (br s, 1H), 3.28-3.24 (m, 1H), 3.15-3.10 (m, 1H), 2.81 (d, J =
4.5 Hz, 3H), 2.78 (d, J = 4.5 Hz, 3H); ESI MS m/z 457 [M + H]"; HPLC (Method B) 96.5%
(AUC), tz = 14.4 min; [a]*p +10.4° (¢ 0.11, Methanol).

Example 49
Preparation of (R)-1-(1-(2-Hydroxy-3-(pyrrolidin-1-yDpropyl)-1H-indazol-5-y1)-4-(4-

(trifluoromethyl)phenypyridin-2(1H)-one hydrochloride
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8.9, 1.9 Hz, I H, 6.8 (s, I H, 6.77-6.75 (m | H),
4.89 (t, J=5.7 Hz, 2H), 3.88 (t, J=5.7 Hz, 2H
wW@2003/08080 (m 2H), 3.21-3.15 (m 2H), 2.20-2.RG3Ir/{#3008/070535
2H), 2.06-2.00 (m 2H); ESI M5 nliz 471 [M+ H +;, HPLC
(Method C) 96.1 % (AUC), tR = 13.6 mn. Exanple 55
Preparati on of
4- (4- Met hoxy- 2-fl uorophenyl )-1-(1-(2-(pyrrolidin-I-yl)
ethyl )- 1H i ndazol -5- yl)p rl@ip-z(m) “one
hydrochloride ¢ 0O /N Chem c Formul a: C25H26C1FNACR2
N Exact Mass: 468.17 qﬁlar Wi ght: 468.95 HC1
MeO / F [0013f] FReNhow ng the procedure of Exanple 1,
but substi tutj| ng ug¥o-4- met [ d
for phenyl bgrom'c “&ci d, the t|t|2§%%%%EHQ§P& q%ﬁﬁﬂgﬁb
869@ wa prepared as a brown- orangawﬁghhpw@gpfg§Q324O
C; "H (500 MHz, CD3OD) 6 8.26 (d, J = 0.7 Hz, |
,F . d, JﬂHé}6 Hz, | H, 7.82 (d, J =8.9 Hz, |
.72 (d, J=7.2 Hz, | H, 7.58 (t, J =8.9 Hz, 1
[001&8] To5 (S-T- (B(o’icir(adm-ylﬂleﬁlyﬂ!)- OH-idd o0 Hg-y1)14-H)-(triflu8@ntzttB1)phenyl)-

dd, J =87 2.4 Hz, | , 6.88-6.86 (dd, J= 13.2,.
pyricgn 2(}g)-one @PO g2, 3+ mmol) ]lj_q)l)tetr@hy;h;ofgra-pgﬁ (GH{J) Wam&fe@ 166104 (775
gt2§ nlrno IO\IA_/gd %%go%%@lg (?_ g\l 74, al)%mﬁgl) 5161% %%tloflhl)llxture was
heat@&H)jn aESﬁ cT(ZBOIIIH bath 3fr[ 4 +h.H] Fhe HFBlcﬁbI( Meixhod v@)s 2@96d to ambient

LR SRV ALY
(25 ﬁrl()*dNE&Er (%)%hd"&ﬁ&%'ﬁ%é{eh dndet Iéé’udeayﬁr%@hf&lmel mékerial was

i ndazol - 5- yl)pyridin-2(1H)-one
puﬂﬁt@iﬁb}b@liumnwhw@atog?aphy GHenrigebd: IFGHm@ /Me@isweallzﬂhl@@z/MeOH

/conﬁ/é\@(l%ﬁlgl) Wﬁe dlrled8 Tesi e (M-‘}l U(g iy f 19 Was dlSS Ved:L in (Iﬁlglloromethane

(10 mL) and HCI (1.25 M solution in methanol, 0.36 mL, 0.45 mmol) was added. The

mixture was concentrated under reduced pressure and dried to afford the title compound
(194 mg, 78%) as a yellow solid: mp 116-119 °C; 'H NMR (500 MHz, DMSO-ds) & 9.65
(br s, 1H), 8.21 (s, 1H), 8.02-8.00 (m, 2H), 7.89-7.82 (m, 5H), 7.47 (dd, J = 9.0, 2.0 Hz,
1H), 6.89 (d, J=2.0 Hz, 1H), 6.74 (dd, J= 7.0, 2.0 Hz, 1H), 5.75 (br s, 1H), 4.57-4.47 (m,
2H), 4.33 (br s, 1H), 3.56-2.90 (br m, 6H), 1.89 (br s, 4H); ESI MS m/z 483 [M + H];
HPLC (Method B) >99% (AUC), £z = 14.5 min; [a]*p +10.8° (¢ 0.11, Methanol).

Example 50
Preparation of ($)-1-(1-(3-(Dimethylamino)-2-hydroxypropvl)-1H-indazol-5-y1)-4-(4-

(trifluoromethyl)phenyl)pyridin-2(1H)-one hydrochloride

a) (R)-1-(1-(Oxiran-2-ylmethyl)-1H-indazol-5-yl)-4-(4-(trifluoromethyl)phenyl)pyridin-
2(1H)-one
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[00158] Follow ng the procedure in Exanple 1, but
substituting 2-chl oro-4- nmethoxyphenyl boronic acid for
w@b@pyidosr oni c acid, the title conmpound (67.3 POI/US2W0§/070535
was prepared as a brown-orange solid: np 225-235 C
"H NWR (500 MHz, CD3OD) 6 8.26 (s, 1 H), 7.92 (d, J =
.8 Hz, 1 H, 7.82 (d, J = 8.9 Hz, 71 (d

1 1 7. J
7.0 Hz, 1 H), 7.5 6-7.54 (dd, J =8.9, 1.9 Hz, 1 H),
7.42 (d, J = 8.6, Hz, 1 M@. 4 (d, J =2.5H, 1H),
7 , 6.68 (d

1.

4.

3.

1
.04-7.02 (dd, J =8.6,/2.5 Hz
8 Hz, 1 H), 6065- Iiolol J
89 (t, J = 5l7 , 3.8
72-3.69 (m [2HN 3720-3.15 ( .
2H) 2.0 2H); ESI Nsmzl\/ﬂ))gullrlwfe_{_gh:
9%(AUC) tR = 12. |

P
4r?2aﬁét@hloxyphen H) (1-(2-(pyrrolidin-1-yl)ethyl)
(00K A IaAONGY f Byl b i M—étrmmmmi’ e BT (4#)-one

(1.1 8Tl FaE T ROHEACKIAOR « N FAD IS 804 BRu (1.5 5

4.6 rﬁmbl)qwmhylmalfbm@eQthﬁL)lvvas&mﬂmlae aﬂlblelnutensp»tbeaﬁﬂetdﬂzbnﬂ@t The
4- et hoxyphenyl boronic acid for phenyl boronic acid
reactiqyemixtpiceWaoAibEeth avihowatst Y, méé%ld\% agiech patherthy sicgtate (2 x 50

mL) DB %gmb%%d\é&a%%g&e&%tg% %@Q ghgg g%ﬁr?L) i eH‘dNa{ﬁQ)@ and

conc%ntﬁﬁec[ dndet reduced prmsurel ]H)nﬁcﬁtl&lﬁ b@ct;oluhr-n 8h1@nHqurth‘yI) (silica gel,

ethy],_ﬁlcetafe)ogaveﬁﬁ]@ 41t(;>|)nxfo d 65 g(g gl@ /J)rﬁs 12 pq)elloxﬁ sgglé( tﬁ NMR (500

MHz5 c71)¢1§)825H)8 (541ﬂ1§ 1 96— 717(-3 @n%ﬁyvgagg_ﬁ 9‘3@H(zt ’lH?_DJ7 F(d,J=170

Hz, EH)lQ’@(Iid YO 0430 Loy 01 A G0 - 2.0H, 1EhaSR(dd.Y =7.5. 2.0 Hz

IH)’>‘bg%X%dAdéﬁ)15 SEg-SllgBl]:gl)ﬁ 4‘éx(§hp EQBJP?SJE' HYE %t@dggg (m, 1H),

2.884adpft; (¥4 5 Hyor@ tdm&w)ﬂsfd g@rf@ph yl)-1-(1-(2-(pyrro
{]%A% 1- yI)ethy)ITQ i

b) (8)-1-(1-(3~(Dimethylamino)-2-hydroxypropyl)-1H-indazol-5-yl)-4-(4-

(trifluoromethyl)phenyl)pyridin-2(1H)-one hydrochloride

Chemical Formula: C,H,,CIF;N,0,
Exact Mass: 492.15
Molecular Weight: 492.92

[00150] To (R)-1-(1-(oxiran-2-ylmethyl)-1H-indazol-5-yl)-4-(4-(trifluoromethyl)-
phenyl)pyridin-2(1H)-one (230 mg, 0.56 mmol) in tetrahydrofuran (5 mL) was added
LiClO4 (892 mg, 8.38 mmol) followed by dimethylamine (2.8 ml of a 2 M solution in
tetrahydrofuran, 5.6 mmol). The reaction mixture was heated in a 45 °C oil bath for 3.75 h.
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i ndazol -5-yl ) pyridin-2(11)-one hydrochloride N C f-j

O i N Chem cal Fornula: C25H23C1F4N402 N Exact Mass:
wWG2®9/014503Mbl ecul ar Wei ght: 522.92 -HO F3CO FP¢D031580%/070535

Fol | owi ng the procedure in Exanple 30, but

substituting 1-brono-2-fl uoro-4-

(trifluoronethoxy)benzene for

The Ryo AN ebHY B s P GamETHEe: GBS DBy 35 terormpane (50
ml), Walefd?\gl@h M‘li.?er i%@?)m@b%@@S rﬁﬂ) d‘ﬂlec“f SlQazgd# andl cbﬁoentrated under
redugedy gre3surs '(lnﬁ nRfrial W7a551@J,r17ﬁe§4b3( @qlunm &hrgngtog];a@y}-{gnhca gel, 9:1

CHzéEgMe(ZEI g%-f’?cfﬂ‘bléﬁgo@ (31\?%476%3 8% Zir?%aﬁgamdfébﬁ% me, 0.43
mmo3) Ws Qimsol?zkﬂ in alchﬁ)r&ﬁ’ﬂ:thgrﬁ) (2 A3 6andl A€1 (T25 Ml)solutibdlin Miethanol,

mz 487 [M+ H HPLC (Method C) >99% (AUCQ), tR =
0.38 pail., 9.4 mmobkuipod (@egg The apsive Wesrcageentrated un er reduced pressure and

drle(f' (é’ﬁfér-(lirthé ltl gr ﬁ%&bﬁﬁ@gﬁgzﬁ%ggsotﬁ'?@ﬁ&kx 325[1&:2}—F ﬁ;l\?lg%/(ééo MHz,

Dhﬂh&d&p&hﬂ@(bﬂ@lﬂ@ WED@@@H)QmﬂﬁzDORGIQH@ZD&BMQRQ&%SPDDV46(mLJ
N Chem cal For nu a: C26H26C1F3N4A02 N Exact s?:
_8551185 ![1% HANOHE( G 47 |Pb?mlH) gt ol /6D F8EE EHy 560 (br s, 1H),
L I e | b
4.56 Qgstlfu;ﬁ?nlémi\ﬂ grrtlf)l 1H uorgﬁres 1) EX @913 88 3 mPYh), 2.58 (br s,
6H); (Esn Msum/rz@w@t[hbxﬁ]agﬁfme(l\mhod B) >99% (AUC), tz = 14.5 min; [a]*p —
. ono- 5-net hyl pyridine, the title conpound (49.0 ny,
9.5 2@@@4WM§mBW§bared as a orange solid: np 185-195 C, 'H
NVR (500 MHz, CD3OD) 6 8.27 (s, | H), 7.93 (d, J =
1.7 Hz, | H), 7.83(d, J =89 Hz, | H, 7.75 (d, J =
7.0 Hz, | H), 7.57- Example 51

Preparation of ($)-1-(1-(2-Hydroxvy-3-(pyrrolidin-1-yDpropyl)-1H-indazol-5-y1)-4-(4-
(trifluoromethyl)phenyl)pyridin-2(1H)-one hydrochloride

7

Chemical Formula: C, H, CIF;N,O,
Exact Mass: 518.17
Molecular Weight: 518.96

Z
E\ Z
Z

*HCl

[00151] To (R)-1-(1-(oxiran-2-ylmethyl)-1H-indazol-5-yl)-4-(4-(trifluoromethyl)phenyl)-
pyridin-2(1H)-one (250 mg, 0.61 mmol) in tetrahydrofuran (5 mL) was added LiClO4 (969
mg, 9.11 mmol) followed by pyrrolidine (0.51 mL, 6.1 mmol). The reaction mixture was
heated in a 45 °C oil bath for 3.75 h. The reaction mixture was cooled to ambient
temperature, diluted with dichloromethane (50 ml) and washed with water (25 mL), brine
(25 mL), dried (Na,SO4), and concentrated under reduced pressure. The material was
purified by column chromatography (silica gel, 9:1 CH,CL,/Me¢OH to 90:9:1 CH,Cl,/MeOH
/conc. NH4OH). The dried residue (233 mg, 0.48 mmol) was dissolved in dichloromethane

(2 mL), and HCI (1.25 M solution in methanol, 0.42 mL, 0.53 mmol) was added. The
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7.55 (dd, J =8.9, 1.9 H, 1 H, 7.41 (d, J = 8.4 Hz,
1|—|),727(s 1H)73( J =8.4H, | H, 6.61
W@ 2g09d138371. 7 Hz, | H), 6.56-6.54 (dd, J = 7.0, PA1/8S14ng/070535
Il H, 4.90 (t, J =5.7, 2H, 3.88 (t, J=5.7, 2H),
3.74-3.69 (m 2H), 3.21-3.15 (m 2H), 2.43 (s, 3H),

2.19-2.16 (m 2H) 2.04-2.00 (m 2H); ESI M5 mfz 483
5 .
mix M . }‘%O%E%g%;‘fll\/gtrﬂ% G I;rggs@e( 'e?thJiC)drle& to affl fh tzle tmlen'cornpound

t I |
(240%% 176%)15&)5' néélgkzxﬂoglaﬁgfm lI\J;MHr Iﬁ%()llli]/l(leﬁzé g)?éﬁ@yda 8loiddi Br 4.-1H4)) 8.20 (s,

1H), r%/QQﬁSd]ﬁ)l (Or.i28; 789 ’BS(B(mnrﬁ)H) |7. Antetdhy F-5L84+ i h itz OH 6. 89 (d,J=20

v BIB9S L SE7ERY ST GO 427 0

1H),2135 0675 B¢ ni, BHE2R5 Tor & 43D} BET MB Bz 483 [M + H HPLC (Method B
)5 brorm(?l—l-lggﬂa)zoler( 4SH) 5. 07 m’rZDI) En DI\/]BO(15 ErL)e °dB)

>99%d 4 UQdaedl s baomdu&amelt@ 10.h. Mghgobol ) and K2C03
(3.4 g, 25 mmol). The reaction was stirred at room
tenperature for 3 h; then the reaction was dil uted
wi th nmethyl ene chloride E(d@@enk) and washed with a 5

%L| Cl soI ut| on 4x . The organics were washed with
: f | ib.fa2-Onadsegbicyelo[ 2. Z\ilﬂmntanédvl)ethvl) 1H-

A0 ) ' gave

the ti Ie conpound (532 ny, 100 V\D 2009/ 015037
PCT/ U 200 /070535 509 as a white powder: 'H NWR (500
a) S-Fgm orgethylgl Hrndazply 7 87 (d, J= 1.7 Hz, 1H),

747744 dd, J=8r9—\17H21 dJ
Hz, 1 H)’ E]_ 06 @ 3H) Chermcal Forrlr_lll)lla C9H8B1’CII(\I2

Gl et 2l o Syﬂ s fﬁ%@ﬁg?' D
onBAE SR  h 0 ok ETA B ppnion o -
bronfbL#H9Rdazole (4.302 g, 21.95 mmol) and Cs,CO; (28.56 g, 87.81 mmol) in DMSO (50
mL) under N,. The resulting suspension was stirred at 25 °C for 6 h. H;O (50 mL) was
added, and the resulting suspension was cooled in an ice bath. The suspension was filtered,
and the solid was dried under reduced pressure to afford a pink powder. Flash
chromatography on silica gel (19:1 to 5:2 hexanes/EtOAc) gave the title compound (3.094 g,
54%) as a white solid: 'H NMR (500 MHz, CDCls) & 8.00 (br s, 1H), 7.90 (d, J = 1.5 Hz,
1H), 7.50 (dd, /=9.0, 1.5 Hz, 1H), 7.38 (d, /= 9.0 Hz, 1H), 4.68 (t,.J = 6.3 Hz, 2H), 3.98 (t,
J=6.3 Hz, 2H).

b) 5-(2-(5-Bromo-1H-indazol-1-yl)ethyl)-(18,4S5)-2-oxa-5-azabicyclo[2.2.1]heptane

//\ Chemical Formula: C,4H (BrN;O
N g Exact Mass: 321.05

N
/@//‘N Molecular Weight: 322.20
Br

[00153] 5-Bromo-1-(2-chloroethyl)-1H-indazole (183 mg, 0.703 mmol) was added to a
suspension of (1S,45)-(+)-5-aza-2-oxabicyclo[2.2.1]heptane hydrochloride (286 mg, 2.11
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N/ I ~-HO N H3C [00163] Follow ng the procedure in
Exanpl e 30, but substituting 5-brono-I-nethyl-IH

wo pabapaios7 f or 2- br ono- 5- et hyl pyri di ne, the tiPCBEUS2008/070535
conmpound (18.0 ng, 11% was prepared as a orange
solid: mp 55 65 C HNI\/R(SOO VHz, CD3(D) 6 8.27 (d,
J= 0.9 Hz, 823 :09Hz 814(dJ

(d,
rnmo;l) g< %qt:i48§-?%b 3. 5; é%i}%q%ldaﬁ gt%gO% n%o]@YrHﬁ)%\/ﬂgﬁ’_BO mL) under
N,. Thd ?esi{lbl@mg %u%peﬁsngn s stlddd at7905’% for ?5 h( dldme sﬁspenﬁoﬁéwas todled, and

99 (m 2H), 4.
H204(11)2m(19 waHpddegl, 8 h(@t aqugous solutlorg Hyas e;{;razttdswvtb Et9Ac, and the

coml%%lztd Q'r_%amcEgﬁtra%(v%r% w'_%ggg FVIUI% br'gﬂe {“E%PB@F%WEs[oglg@ndyas dried over

Na, S5 2@ (dWkantratdd andek- ﬂ:dﬂédﬂl p@éﬁﬁ‘@'tﬁ 8ford clear viscous oil. Flash
(1-(3 (Pyrrol idin-1-y

1-
chrom)atogmnhﬁdalz% icasol 01060715 100 hexsorsR Aot GUCHiMCQH/NH,OH)

2 n dr ocC Ior| e
gav%hg% hox17 E‘;&l{%ﬁ 33033 Fﬁagyﬁr inﬁ;ﬁ%il\g%r(go MZZ}&Q%SCI3)/8795_
7.92NnfCh T8 B, GLAHUG3 M2 a¢d, 1VMps$.34 7 Hz, 1H
Mol e?g} ar Wi t(ﬁd 2)54 21 F3C 101 WD 200 /015%37 ‘ )

4. 43;@@1/1}@5@@@@@0@@5 (O3 184392 (d, /= 7.8 Hz, 1H), 3.36 (dd, /= 7.8, 1.5 Hz,
1H),23_. ne@’ggxﬁ{)t "3'(1£§I g%@?@f&ﬁ%'ﬁz’ (19709 1(FH9. 119, 221334, T2b)o, 1.5 Ha,

1H),t2647(a>ﬂﬁtﬁyl991HB,, 21l ggab60 ghardR-yl ) pyri di ne (500 no,
1.81 nmmol ), K2C03 (749 ng, 5.43 nmmol) and
[1,1'-Bi s-(di phosphenyl phosphi no) f err ocene]

0) (+9'1CQ Qrens Aga?bséﬁf(s'déb %?ﬂgzzﬂg@fegtan-(s y‘be'i{g») PHQ%&aZB’[I? 1o))-4-(4-

vacuu m
(trlﬂi[dmenfetla&)phenmpyﬁﬂmsl(éﬁ)wne hyatnotltlogém and the mxture

was heated to 90 C for 30 Upon cooling, the
m xture was dil ut ed W|t Iene chl ori de and washed
with 5% lithigmc ion (5x), dried,

concentr at ed, ||Jand rHS| due wa g MEd Fdrda @6Hc4@m1m
chr omat ogr apfiy N{sr™t’i ca gel, hexanes/ etdiwisaé @te

97:3 to _%5: 25) provi de tbe title CONRRNEG Wedi? 5 i
q white solid: 'H NMR (300 Mz, CDC13) 6 8.96
J =

g.31 (d, J= 5.4 Hz, 1H), 8.06- 8.02 (dd,

21HZ 1H, 7.87 (d, J =8.3 H, 1 H),

[00134]52A(7 sﬁ%elf_bs‘i’&l 055 4:(45(tﬁﬂu@roﬂleﬁ%ll)pﬁeﬂs‘l)pynamﬁ1H§-0né— tb4 mg, 0.23
mma}), 52 (Prhrame oéiniarg oy b ethyh)-2 1 §#9p3-pkatd rizalfigyglold Rel Iheptane (88
mg, 0.27 mmol), Cul (52 mg, 0.27 mmol), 8-hydroxyquinoline (7.0 mg, 0.045 mmol) and

Cs2S04 (81 mg, 0.25 mmol) in DMSO (5 mL) was degassed under reduced pressure for 45

min. The suspension was put under Ar and heated at 130 °C with stirring for 22 h. The
suspension was cooled, NH4OH was added and the resulting suspension was stirred at 25 °C
for 30 min. The suspension was passed through a plug of silica gel with 4:1 CH,CL/(9:1
MeOH/NH4OH). The phases of the filtrate were separated and the aqueous phase was
extracted with CH,Cl,. The combined organic extracts were washed with brine, dried over
Na;SO4 and concentrated under reduced pressure to afford a viscous oil.  Flash
chromatography on silica gel (hexanes/(9:0.9:0.1 CH,Cl,/MeOH/NH4OH) 100:0 to 9:1)
gave 13 mg of a viscous oil. 1.0 M HCI in Et;O (0.03 mL, 0.03 mmol) was added to a
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O NH Chemi cal Fornula: Cl1H/ F3N20 Exact Mass: 240.05
Mol ecul ar Wei ght: 240.18 F3C C ~ [00165]

WQ@200Me1300Ky-5- (trifluoromethyl)-2,4"-bipyridi nECT/BS2008/070535
ng, 1.32 nmmol) was stirred in concentrated
hydrochloric acid (200 nL) at 120 C for 18 h and then
concentrat ed. The residue was di ssol ved in MeOH (100

d nade basi 6 re- concentrate
soluffl ¢ RSy BE S ot B D A e S s e et 25 °C
for MET End doldtRnafsQoheentvRANG dirvid e Yab @amgaqqdotrm %%uﬁd/?fas an off-

vacuumto provide the title conpound
whitg poivilere mp 148130 IVR ]SIRJ(SIOBIZMHIZ)J\/BM%)%)GS 14. 6@81((3} (m, 0.4H),

10. 2&1;1)0 & 6o 0(%{) s qi st ﬁa}d% ();glz(gﬁ) T96780 541, 7.55 (0. J

—96}&91@; 6% (l ?H?"Zéﬁ dd v = @@OM% 195, @9§+4é6@nHéH) 70 s,

-(3-chl'oropropyl ) - 1Hi'ndazol'e
0. 6%6{114&2 (l%rln"dﬂ)a4 2210+H168d O 2 OEi&é)cﬂ 0vas91 (27Q. 6917 3.92- 3 79 (m,

1 2Hbh7 (13 gom 0706360 GoRR T 18- 5 Sl b Poh b DM, 351-3.43

0.4HD; imzp(@ A2 048z 0leH(, 2.4 @, 0.38), M- I mDMBD, £13 (@L)=11.5 Hz,

was dded 1-brono-3-chl oropropane (2.0 nL, 20 nmol)
0. 4Pﬁn2105621d93(n¢ 6 FB3EG] MB51g 4%idM + Hihdol Tead6i0skc WA, MeOH).
stirred at roomtenperature for 72 h; then the

reacti on was dil uted vvitE rretgél ene chloride (100 ni)

and washed with a 5 % Li ion (4x). The organics
PrepfiSn o PR3N Wb IDARSbAEn(B -2 (D%bﬁ&jin(ll\lé‘lgé%)alH—1ndazol—5-
TiT tered and concentrated. Purification by flash
2t iHee a®rgie] SCO col umm, hexanes/ Et OAc, 95:5
to 65 35) gavethetltle C ound(2 14 g, 51% as a

white powder: 'H NWVR (500 , CDC13) 6 7.95 (d, J=

0. 5, II—|),787(d J—15N II—|),748745(dd

J—89 1.8 Hz, INE 8.9 Hz, | H, 4.54
64Hz(g 4N =6OHz 2H) 2.42-2.37

(m 2H) ESI é'fmca@ormula C,4H,;CLFN,O

- Brono-| - ( 3- ( rNI di n- 1 yI)propyﬁX)mﬂz[lgLsmmﬁ@zol e

Molecular Weight: 473.37

[00155] Followmg the procedure of Example 1, but substituting 2-fluoro-4-
chlorophenylboronic acid for phenylboronic acid, the title compound (26.7 mg, 28%) was
prepared as orange solid: mp 215-230 °C; 'H NMR (500 MHz, CD;0D) & 8.26 (s, 1H), 7.92
(d, /= 1.8 Hz, 1H), 7.83 (d, J = 8.9 Hz, 1H), 7.77 (d, J = 8.9 Hz, 1H), 7.65 (t, / = 8.2 Hz,
1H), 7.56-7.53 (dd, J = 8.9, 1.9 Hz, 1H), 7.65 (m, 2H), 6.85 (m, 1H), 6.76-6.73 (dd, J=7.1,
1.8 Hz, 1H), 4.89 (t, J = 5.7 Hz, 2H), 3.88 (t, J = 5.7 Hz, 2H), 3.74-3.70 (m, 2H), 3.20-
3.15 (m, 2H), 2.19-2.16 (m, 2H), 2.04-2.01 (m, 2H); ESI MS m/z 437 [M + H]; HPLC
(Method C) >99% (AUC), gz = 13.1 min.

Example 54
Preparation of 4-(4-(Trifluoromethyl)-2-fluorophenyl)-1-(1-(2-(pyrrolidin-1-vyl)ethyl)-1H-

indazol-5-yDpyridin-2(1H)-one hydrochloride
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N9 Frmla HBrN N Chemical OU Cl4 18 3 Exact Mass:
307.07 N Mol ecul ar Weight: 308.22 Br [00167] To a

W@ 2009015087 of 5- brono-| - (3-chl oropropyl ) - 1H i nde@DU82008/070535
(2.14 g, 7.84 mol) in DW (40 nL) was added
potassiumiodide (1.3 ng, 7.8 mml) and K2C03 (5. 40 g,
39.2 mmol) under N2 (g). Then pyrolidine (17.2 m,
26.6 nmol) was added. The reaction was heated to 50 C
for 20 h. The reaction vvas(gﬁuted with Et CQAc (100 nl)
and washed with a 5 % Li CINsolution (4x). The
organics were dried (Na2 , filtered, and
concentrated to _give title conpound (2.48 g,
quant.) as_a broy H N'VR ((h%QlQalM'lﬁula @D§1é¥N607 93
(S’ I I_|)’ 7.85 Exat %6?511 J

=8.9 1.7 . 7. 36 (d, J —N&le&lalr-mnghtlsb%z 4. 45
(t, J= , 2H@4-2.36 (m 6H), 2.15-2.07 (m
2H), 1,784, (m 4H); ESI MS niz 308 [M+ H+ e) |

-(1-(3- iPyrroI [ d| n-1-yl)propyl)-1Hindazol -5-yl)-4-(5-
[00166]r| Folllwiagetthy | ppyoedakien- a’f- Extanple i di nba{ 1k)bsaneing 2-fluoro-4-

yd h de 1 /015037 PCT/ US2008/ Q7 5
et KD R (DS AR RS POCHST . oA SERTINE (VR e 107%) was

g S5 Ly R o SIS SEIEDINIEIEE o

Hz, 1), 703444/ m’io’l Hzaﬂrﬂ) 2.86-7.79 (rn 3H), 7.68-7.65 (m, 2H), 7.57-7.54 (dd, J =

09, b 5050 R HID LT B L U8l 5 B 8476 /=57

119} epP3-8.68 ﬁ|1 QH {2 pPRoMl e2boid &3 nd6C26
Hz, 18, &632 a ? 2ow soﬁ%(%m : 110- 1%"&}%' H6NI\/R0%m o !
MS NRAT1 EboB mﬁ@@vxe@odm)%m DAl e min. 6 4

21 H, 1H), 822 (d, J=84H, 1H, 820 (s, 1

H. 7.90 (d. J = 1.8 Hz, 1 H), 7.83 (d, J = 7.2 Hz, 1
H, 7.79 (d, J = 8.9 Hz, Edathle 58.5 3-7.51 (dd, J =

8.9, 1.9 Hz, 1 7.40 (d, J = 1.7 o ]
Preparation of 4-(4-Methoxy-2-fluorophenyl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
vDpyridin-2(1H)-one hydrochloride

N
O \
/E:E//N Chemical Formula: C,sH,,CIFN,O,
N Exact Mass: 468.17

| = Molecular Weight: 468.95

MeO F

[00157] Following the procedure of Example 1, but substituting 2-fluoro-4-
methoxyphenylboronic acid for phenylboronic acid, the title compound (82.4 mg, 86%) was
prepared as a brown-orange solid: mp 230-240 °C; '"H NMR (500 MHz, CD;OD) & 8.26 (d,
J=0.7Hz, 1H), 791 (d, /= 1.6 Hz, 1H), 7.82 (d, /= 8.9 Hz, 1H), 7.72 (d, /= 7.2 Hz, 1H),
7.58 (t,J = 8.9 Hz, 1H), 7.55-7.53 (dd, /= 8.9, 1.9 Hz, 1H), 6.93-6.91 (dd, J = 8.7, 2.4 Hz,
1H), 6.88-6.86 (dd, /= 13.2, 2.4 Hz, 1H), 6.83 (s, 1H), 6.77-6.75 (m, 1H), 4.89 (t,J=5.7
Hz, 2H), 3.88 (m, 5H), 3.73-3.69 (m, 2H), 3.20-3.14 (m, 2H), 2.19-2.13 (m, 2H), 2.05-2.01

(m, 2H); ESI MS m/z 433 [M + H]"; HPLC (Method C) >99% (AUC), tz = 12.6 min.
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Hz, 1 H, 7.27-7.25 (dd, J =7.2, 1.9 Hz, 1 H, 4.63
(t, J =6.5 2H), 3.67-3.63 (m 2H), 3.27- 3.24 (m
WQ@Rk)09/08088- 3. 03 (m 2H), 2.43-2.36 (m 2H), 2.RGFBSDHB8/070535
(m 2H) 2.03-1.99 (m 2H); ESI Ms niz 468 [M+ H +;
HPLC (Method D) >99% (AUC), tR = 18.0 mn. Exanple 62
Preparati on of
4- (4- (Pi peridin-1-yl)phenyl)-1-(1-(2-(pyrrolidin-1-yl)
ethyl) -1 Hindazol -5- yl)pyridin- 2(1H) one

hydr ochl ori de a) Example 5
1 (4 (4 4,5, 5- Tetramethyl I % 2 d| oxaborol an- 2- yI)phen
#-(#iMhethoxy-2-ghloraphemyl &A1 (1 £&r(pyrredidine] HRERNEODH-indazol-5-

Ex c Ss: .287. . GN Nblecular Wi ght: 287. 20

Tos § of 1-(4-bronophenyl) pi peri di ne
(250 ng, 1.04 mmol) in DVSO nm.) was added
bi s- pi nacol at odi boron (314 1.24 mmol) and KOAc
(306 ng, 3.12 mol). The reaction was degassed under
vacuum for 30 mn. then t e flask was flushed N2 (Q).

Pdd 2dppf (85 ngo O r Dl ) was added, then the
reacti on was heatled O/If: f or ClR@ical FOhuin(D, 208ONGL5037

pon cool i ng, EMstMeadilbn was
| ene chl or i REeEOHY ®and

washed w 5 %LI soI ution (4x). The organics
were dMeed ), filtered, and concentrat ed.

[Oﬂlggl f:bl‘i"cﬁ)gllngh tf?é/ fglrc?c%ﬁtll 8hr gn’?)%g@? Rll)iﬂ Q&ﬁtl LWU&% 0% 2- chloro 4-

metlto@yﬁﬁ:hﬂsz))rcgm/&uﬂ e Iﬂlletljllbomﬁfmm dh 262camypouB8Y97.a3ng, 37%) was
white ovvder ESI

+ +, b
prepared 4s g %lil PEANSS iol;/qs)%%w% 2 M‘( 5_115‘%\4{1;{9 ¢ ¥ 7GR § 8.26 (s,
lH),eﬁ.@yg 7Ly B'}@'M@i) 582"(& 9}3’1 '8@' 1z, ﬁﬁi)lb'm'ﬁ_(ae.] 7.0 Hz, 1H), 7.56-7.54
hydr ochl oride’c Chem¢cal
(dd, C29H841CP NE0 1HEx7a4:2 (dVH‘ESS 65H2,. %), AGH (Npf e Hz g), gHid=—7.02 (dd,
7=0% 9, ﬁ—'ﬂ 6.68 (d,J= 1.8 Hz, 1H), 6.65-6.63 (dd, J=7.0, 1.9 Hz, 1H), 4.89(t,J
= 5.7 Hz, 2H), 3.88-3.87 (m, 5H), 3.72-3.69 (m, 2H), 3.20-3.15 (m, 2H), 2.21-2.13 (m,
2H), 2.06-2.01 (m, 2H); ESI MS m/z 449 [M + H]"; HPLC (Method C) >99% (AUC), 1z =

12.9 min.

PCT/ US2008/ 0705B5
then dil ut '

Example 57
Preparation of 4-(4-Ethoxyphenyl)-1-(1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-y)pyridin-

2(1H)-one hydrochloride

0 N,
/ N Chemical Formula: C,¢H,,CIN,O,
N Exact Mass: 464.20

| = Molecular Weight: 464.99

m,Cc” o
[00159] Following the procedure in Example 1, but substituting 4-ethoxyphenylboronic

acid for phenylboronic acid, the title compound (54.5 mg, 23%) was prepared as a orange
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[00170] Follow ng the procedure in Exanple 1, but
substituting I-(4-(4,4,5,5-tetranethyl -

wa ®9A18Dxabor ol an- 2-yl ) phenyl ) pi peri di ne (26BCTYS$2008/070535
0.434 mml ) for phenyl boronic acid, the title
compound (54.5 ng, 396 mas prepared as a orange
solid: nelting point 80- 90 C '"H NWR (500 WMHz,

solidg i Pad65 éﬁé%%WSW hgﬁrg?%%of%s s & 71?@55')7905@ Tt 19z

= Z. 179 z —
1H), (7d8?lz (o%,]%@%gi 1H? 7'“&'4 717|2*)(m @}1937 65L7 S ('—ddg.] (SW 1.9l H)r%) 7.07

7. o4rrm, 2Bip)6. 966 ((rm,,2H]) é89 (q.]r:as 7;&:) 2H),34 2(R.J667. ()rﬂz 8H), 3.88 (t,

J = St B 7 6. Z 3 AL, D) i §- 4 fmgiib B 042,00

2H), (PIMEJ tioyit .0 91Ef 380, (ENYQULS b/R429 0. JZHTﬁ HPIEX anRihed €3 >99% (AUC),
repara ion o
i = B3.{ ;ipet hyl benzo[ dl oxazol - 2-yl)-1-(1-(2-(pyrrolidin-1-
yl)ethyl)-1Hindazol - 5-yl)pyridin-2(111)-one
hydr ochl ori de a)
5- Met hyl - 2- (nethylthlo)b Rzaplds8xazol e Beilstein
un r 484575 05 V\D 209/ 015037 .

inda .?:5@1 (Qféh dr M)ildgcul ar V\él ght 179 24
0 a S

5-nethy|benzoxazo|rne 2 thigne (1.0 g, 6.2 mmol) in
Acetone (50 nlL) was added onet hane (0.6 nL, 9.9
mol ) and K2C03 (3.4 ng, 24/8 mmol ). The flask was
flushed with N2 (g), and the m xture was stirred at
room t enper at ur eOf or The reaction was then

|nsedaﬁWf%F%%@Tngﬁcgﬁﬁoihen

concentrated T olid
t OAgicand washed %ﬁ%ﬁgﬁﬁ¥£ré% 2) The

or gani cs dried (Na2SO4), filtered, and
concent:fdt ed. Purification by flash chronatography

[Oﬂltgﬁ]g ?el{l@gqgmegnﬁﬁfag§érﬁblm % s%bE utzrgg 3 Waﬂlgvfﬂuoro -4-

(trlﬂudﬂoNMRmé@)lﬁnMﬂz fOEDChBMdBS ?nefﬁlS)ylpﬁ;rdlﬂé-l) the tmesoom;rounn @4.1 mg,

19%2wagp{e§are§|_qf a yéllgxg S(Zgg'z &?T&gép:ocslsﬁpﬁlgﬂ{i@ég W;%;@D) 5 8.26

(«, Jb904Hz 1H). 7.92 (d,.J = L8 Hz, 1H) 7828d.] 89 Hz, 1H), 7.787.75 (m, 2H).
5- Met hyl benzol d] oxazol - 2 1-(2-(pyrrolidin-T-

7 SOuT SOt 1 2 B8 iz 1. T 957140 Tt PHZ (654 COED. 675073 (m, 15D,
4.80WYOSH 9 dpes G NN Ghem cal For aulgas, REHQEINGIZm, amy.

ESI MS m/z 487 [M + H]"; HPLC (Method C) >99% (AUC), #z = 14.3 min.

filtered throug
t he organics
was di ssol

Example 59
Preparation of 4-(4-(Trifluoromethoxy)-2-methylphenyl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-

indazol-5-yDpyridin-2(1H)-one hydrochloride
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Exact Mass: 475.18 N N Ml ecul ar Weight: 475.97 -HC
H3C d 0 [00172]
wa2¢20(3d31 Pyrrolidin-I-yl)ethyl)-1H i ndazol- 5-B¢h/ug2008/070535
i met hyl stannyl ) pyridin- 2(1H)-one (prepared according
to Exanple 30, step a) (250 ng, 0.530 mmol),
5-net hyl -2- (et hyl t hi 0) benzo[ d] oxazole (198 ng, 1.11
nmol ), copper(ll) bromde (331 ng, 1.16 mol) and
pal | adi um t et raki stri phenylohqgsphi ne (61 ng, 0.053
mol ) were stirred in dry (6 nmL) under a nitrogen
at mosphere. The m xture heated to 70 C for 20 h.
Upon cool i ng, the une was diluted with THF,
filtered through Tcel and r|néggwM@&QMaEHﬁlg@gpylene
chl oride. The orQawi et e concent :afad. @ 1pur iI'f1
by fl ash )
wi th met hy cHl ori @€l and et hanol / anmoni a (10 1);
100% nethy & ghl oride to 15% net hanol / anmoni a over
35 nmin at 40 mL/min) then further purified by
[001Pt epBoidvainy thiPltocedive ap pxapplcai® Butaubstdntng 1GFoWMO-2-fluoro-4-
2009/ 015037 PCT/ 008/ 070535 were concentrated and
(triflparomethoxy dnerae e HEVHY P SRR GG o G AGOBTRMIT (9.0 me,

21%9&%2@%(1%%% pge%Ghéth 1882994 iR eﬁ@oo 32‘32, CD:0D) & 8.27

conc rat ed rovi de free base.
(s, 1Hi)sB wbd 1. 7B hw)eﬁesso(kﬂ :zsﬁ g1e HZ 1H)) 7.20dd, thke4tledz, 1H), 7.57-

755 Rl Y BeeBin o 4 e oY 2 3o Tobt T4 e

1H),M61 %0%0%)87 Hz,yﬁllj ‘6\(/56 %H)(gd JP 72((731 Q%ﬁ @), H@WB (15997 2H),
3. 88}(9 J=73.8. 1. 4, 743359@112@, 3.21-8) 15 (m, 8B (443 (]s 3H9, 2919:@ 161(m, 2H)

2. 04[% 00 kaéﬂf 7\%} i&rs“énﬁ 2k 3 [t 2 Fﬁlz ﬁLED(f\P&og;C)( >99%/ U = 14.7

min.Hz, 7.24-7.22 (dd, J =7.1, 1.9 Hz, 4. 89
(t, J:57 2H), 3.88 (t, J = 5.7, 2H), 3743.70(m
2H), 3.21-3.16 (m 2H), 2.51 (s, 3H), 2.20-2.16 (m
2H) 2.04-2.01 (m 2H): E z 440 [M+ H +: HPLC
(Method C) 98. 7% (AUC) , ﬁggQE%§§1 m n. Exanple 64
PrepBragp@ b 84 DM ahyl-1H-indazol-5-y1)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
4- (.5- oxy- | Hi dol 2-yl)-1-(1-(2-(pyrrolidin-1-yl)e
L 9 e ) pyri di n-2(1H) - one hydrochl ori de
c O N Chemcal Formula: C27H28C1N502

a) 5-Bromo-1-methyl-1H-indazole
Beilstein Registry Number 127881

I\{ Chemical Formula: CgH,BrN,
N Exact Mass: 209.98
/@// Molecular Weight: 211.06
Br
[00162] To a solution of 5-bromo-1H-indazole (1.0 g, 5.07 mmol) in DMSO (15 mL) was
added iodomethane (0.41 mL, 6.6 mmol) and K,COs (3.4 g, 25 mmol). The reaction was
stirred at room temperature for 3 h; then the reaction was diluted with methylene chloride
(100 mL) and washed with a 5 % LiCl solution (4x). The organics were washed with brine

(50 mL), dried (Na,SOy), filtered, and concentrated. Purification by flash chromatography
(40 g ISCO column, hexanes/EtOAc, 100:0 to 70:30) gave the title compound (532 mg,
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N Exact Mass: 489.19 WMol ecul ar Weight: 490.00 H3CO/

\' NH -HCO [00173] Follow ng the procedure of Exanple
wdazoob1503ubsti t uti ng 5- net hoxyi ndol e- 2- bor oni BCHUSZH08/070535

for phenyl boronic acid, the title conmpound (67 ng,

68% was prepared as a yeIIow solid np 275-280 C, 'H

NI\/R(500I\/Hz CD30D) 6 8.25 (s, 1H), 7.90 (d, J= 1.6

s0%g 5 Wi KR %&@5@93%@% 0@5%) 7 6 M@y

1H)H)47 7743%&0'.} é@ 87%{#4}1)'72&((1 ?43@8(% 1915, 206(sHBH). !
H) (m 2H) 6.90- 6. 88 (dd,
:89 25Hz 488(tJ: .8 Hz, 2H), 3.87

b4 %iﬂwé%ﬂﬂ% gldfzzdlzsoyﬁ%-az@?é STl B 5 e
2(1%091311 Bfochloridk) ; ESI M5 m'z 454 [M+ H +; HPLC (Method
) >99% (AUC), tR =12.4 mn._ 107 WO 2009/ 015037
PCT/ US2008/ 070535 Exanpl e reparati on of
4- (5- Met hoxy- | -nmet hyl -1 Hi ndal—=2-yl )-1-(1-(2-(pyrrolid
in-1-yl)ethyl)-1H indazol -5/yl)pyridin-2(1H)-one
di hydrochloride 0 O N Chem cal Formul a:
C28H31C12N502 N § s% 53%nbSical M QL 6l BL cMéh ght :
540.48 H3CO/ \ ‘ [00174] Budachasss: annit r ogen
at nosphere P Molecular Weight: 474.99
4- (5-me X dol -Beyl )-1-(1-(2-(pyrrolidin-I-
yl) et hyl -5-yl) pyridin-2(1H) -one (47 nyg,
0.10 b) was di ssolved in DM (5 nlL) and NaH (60%
di spersi'on, 5 ng, 0.12 mmol) was added. After 20
[00168]n uFe]shothg tKle?ﬂ:rocB@J,re 9 Exhmpl2. 3](5 hmﬁbstlmgeﬁdlitedloahmahyl-lH-

indagqlf FRr2SRrOGRY > TR byhoo Gt e At G i &) Ty ropared o
a oratn§€ s&lﬁotwﬁ‘ﬁ 95?i35|50>'@ @'H WMR go@ml@m% 8@7%{' fle Otd']ﬁz z, 1H), 823

| e conpound % as a yellow solid
(d, J(%OB Hﬂ—,lzl,H)mG]D)i 15 089 Pz, {(d), 1.9H)d, /7 92 Hal, lH:) 3&84 (tZ-] 8.9 Hz,

21,0y 8 a2 adi oo "n T T G 0T 59773548/ - 80,

1.9 I([@I lH]) 7. 0&@9@(1;11 le 4.90 1t1.1(£5 7J2H) ?4 fo SH; 3"338 (tGJ%% 7, 2H),

> 74ﬁ 70 gﬁ(a’ gily ﬁl 321@) (m, 32HE3)82(251Fg 34le 2H82 07t§ 99 1&1, BHY, kgl MS m/z
8 (b 2
439 Wf #?b?l%rlﬁts(m%@dzcg%g% @&@U@, IR —Hl 1.0 %1111[ (br m H) ,

Example 61
1-(1-(3-(Pyrrolidin-1-yDpropyl)-1 H-indazol-5-y1)-4-(5-(trifluoromethypyridin-2-

vDpyridin-2(1H)-one hydrochloride

a) 2'-Methoxy-5-(trifluoromethyl)-2,4'-bipyridine

OMe
Z N Chemical Formula: C, H F,N,O
~ | Exact Mass: 254.07

| = Molecular Weight: 254.21

N
F,C7
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m 2H); ESI M5 mz 468 [M+ H +; HPLC (Method C) 98.8%

(AUC), tR = 12.8 mn. Exanple 66 Preparation of
waA2@0440(408% Pyr azol - | -yl ) phenyl ) - 1- (1- ( 2- ( pyr r ol PCii/nS1008/070535

)ethyl)-1Hi ndazol -5- yl)pyridin-2(111)-one

hydrochl ori de 108 WD 2009/ 015037 PCT/ US2008/ 070535 ¢

O N N Chem cal For mJI a C27H27C1N6O N Exact WMass:

6. 487 00 N N [.0Q175
(00153’ é%rﬁﬁloff@%ﬂ gyrécﬁlngﬁl,ppmg ?c% ol 8&1?41%;-4]-&4 4,5,5-
tetraﬂle{hr%{ﬁ‘l Eor éi%thdrolaMh)—ﬂE}ﬁ%ﬂh&o(fS@O|rﬁg acgd nErﬁdSl) nlézco3 8749 mg, 5.43

e onic acid title COfT'pOUI’]

mmainend b Coamedivass kbbb romnchdithiondatiup K dChdppD)

(74 %'ED 8 Oé\}q_lzggn%%) %{ﬂ%ﬁ?ﬁ)l\%lgg)s& @E) jmdeg Vgc‘yglgg ’f(irl_B(? ng 'The flask

was gluﬂﬁdgwlggnﬁﬂ@geﬁz bﬁd th% rﬁﬁtur@ wald h@ﬁited do 9(()j 3C9f3r ?O nﬂnHU 08 cooling,
the mgi?tﬁrfwgs él(lgteg 11th rnejhylenp ghl_lbpgde Wy, v&ga@ gbwetth 5% I—l_-thglrg chloride

solut';éé (52<|5|),3drée%2 ggticéﬂt?%tgd, r%ntri é&ﬁ F&Eiug @aﬁpixﬁg'?% :r%y%% IL% ?ﬁ?omatography

(511102 g&& begtﬁ:s(eﬁfyl avetatkl) 97.EW 75/55)‘l]5r2)vﬂﬁ]the£ Mle coﬂlﬂ)dundl'(BBﬁmg, 62%)
od UC
asawlhg%éqlg{ S ik @(iogMH@% gpp&)@%g@ s SAMLE 2112 1), 8.06-
liq@&nyl k-1 ( p [y ket ) ngaz
8.02 F?pﬂy %: 21%{# a)ﬁ)ozgﬁg%ﬁgﬁ Igir/ %Fg hyb 749"(dd 9 5311 154 Hz, 1H),
7.36&!3@@0@12/65] 3HQl | owi ng the procedure of Exanpl e 1 but
substituting 4-nethyl cycl ohex-1- enyl boronic acid for
phenyl boronic acid, the title conmpound (76 ny, 54%
b) 4\ ST RN EREMEN i@R-2041 is®(1iF:on@P 256-260 C 'H NWR
) O Ry APy T S 3l %—I)Hj 7
0

7.84 (d, J=

Chemical Formula: C1 1H7F3N20

Exact Mass: 240.05
Molecular Weight: 240.18

F,C
[00165] 2'-Methoxy-5-(trifluoromethyl)-2,4'-bipyridine (337 mg, 1.32 mmol) was stirred
in concentrated hydrochloric acid (200 mL) at 120 °C for 18 h and then concentrated. The
residue was dissolved in MeOH (100 mL) and made basic with 6 N NaOH and re-
concentrated until most of the solvent had been removed. The solids were filtered off,
washed with water and dried under vacuum to provide the title compound (289 mg, 89%) as
a white solid: 'H NMR (300 MHz, DMSO-dy)  11.08 (s, 1H) 9.10 (s, 1H), 8.36-8.33 (dd, J
=8.4, 2.1 Hz, 1H), 8.25 (d, /=8.3 Hz, 1H), 7.53 (d, /= 6.8, 1H), 7.09 (d, /= 1.3 Hz, 1H),
6.90 (dd, /= 6.8, 1.6 Hz, 1H).

¢) 5-Bromo-1-(3-chloropropyl)-1H-indazole

////Cl
N Chemical Formula: C,yH,,BrCIN,
\N Exact Mass: 271.97
B 7 Molecular Weight: 273.56
r
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1.4 | H, 7.78 (d, J=8.9 Hz, | H, 7.55 (d, J=
7.2 | H, 7.49-7.47 (dd, J= 8.9, 1.9 109 WD
WQ@O®IAGDID37 PCT/ US2008/ 070535 Hz, 1H), 6. 70-BCBBSL0081970535
J 1.9 Hz, 1H), 6.57-6.54 (m 2H), 4.87 (t, J =
5 2H), 3.86 (t, J = 5.7 Hz, 2H), 3.73-3.69 (m
2H) 20- 13(m2|—|) 246236(m3|—|) 2.21- 2.12

[001&@7;% a7s13%1tt o]lf'}_f bro. 04%591%’%%@3@ ()l 155 r(ngoéﬁ}_rz]aMS\p {15 mL) was

addef- 18bridno-Blchlor pa'i'@ (M0Znr 0% {IlMlo-'I? Eﬂd" KZCBI;@B ﬁj\/?t hod nglol) The
>99% (AUC), t =13.4 mn. Exanple 68 Preparation of

reactdon| Avap/estinigtl cat cloohne sgphperaturel fof 22 py thanl thei readtion yas hyzlu}ed with

et PR Ol L AR B 8 B e

W&Sl&ﬂ&ﬂaﬁbrl 50 @M)aﬂrlé/&(l‘ﬂﬁaso4)4ﬁﬂte&a and¥ent¥atratdd0 :PZl?i}“lcatlon by flash

ycl ohex-

chroma@@mhyl{ Cg( By eqlemngihgxanogEr@agy 19551 tp i GrddDo gas: the title

conp Y 15T 00BN P 5ER 965 0. - 05

1H), p7|’8W(d;IH=t hé H4, i He, Tegyoatn@d( M-8 Quries BIfz H{)arvoBSZ(d,Jz 8.9 Hz, 1H),
i somers) (31 @C:?);/Io as a white sal 80-85 C;
4.54: (R4 %@@H\)EB 47 oeﬂza 240 %42~ 2%(m —Q?B;ZE@SI’\/ISlW’zB [M +
]777(d J= 8.8 Hz, 7.57-7.56 (m 1H), 7.47-7.44
(m 1H), 6.54-6.45(m 2H), 4.82 (m 2H), 3.71- 3.64
(br m 2H), 329328(br m 3H), 2.61-2.55 (t, J=

d) 5-%:1‘%’?0 8-G)|Zplﬁrohq}ng)7yli TBI? fié J= 13.2 Hz, 0.4H),

20l '59.1.42 (m 3H),
1.34(q, J = 13.1 He,

.05 (d, J=7.3 Hz, 2H),
0.92 (d, J=7.0 Hz, 1H); VB Nl z 405 [M + H +; HPLC
(Method C) 98. 6%(AUC) tR =13.4 mn. Binding Assay |
for Human Mel ani ent r @teinieg Fédonlnond , LRACHI )
receptor [00178] @ | vt i on ofxaxtMesaif/ioni ty of
conpounds for gt ¥an MCHMYeds Bieght Was
acconpl i shed in transfected Chi nese Hanster

lﬂﬂléﬂHoTO @eﬂOllgloaaférbﬁoa@dl (%claorqp&my@rlléamf&zgher(ailﬁ¢ 7.84 mmol) in
d I | @

DM%%%?%%E)S%SZ Ir?lg?ag&h]?ih el ag’l %g’congéﬁlt Pa%ﬁa %aES 40g, 392

mmdip tinden &Nor @g.e Eﬂla{ pgohipine X172 delnb i mﬁ]bil)anas:)ziddedl theabaction was

heaterdetsoI S%UGCSfor ]2%91 V\?e %e%(c)t%rg) %vgg gllute tH %%%/ ((1)8(9 mL) and washed with a
5 % LiCl solution (4%). The organics were dried (Na,SO,), filtered, and concentrated to
give the title compound (2.48 g, quant.) as a brown oil: '"H NMR (300 MHz, CDCLs) & 7.93
(s, 1H), 7.85 (d, J = 1.2 Hz, 1H), 7.45-7.41 (dd, J = 8.9, 1.7 Hz, 1H), 7.36 (d, J = 8.9 Hz,
1H), 4.45 (t, J=6.7 Hz, 1H), 2.44-2.36 (m, 6H), 2.15-2.07 (m, 2H), 1.78-1.74 (m, 4H); ESI
MS m/z 308 [M + H] .

¢)1-(1-(3-(Pyrrolidin-1-yl)propyl)-1H-indazol-5-yl)-4-(5-(trifluoromethyl)pyridin-2-
yl)pyridin-2(1H)-one hydrochloride
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i nvol ved in binding and activation", Ml Pharnmacol.
58:217 (2000). Cell nenbrane honogenates (5 gg
wW@e@beiF}p7 were i ncubated for 60 mn at 22C wi t PCOUS2008470535
[ 1251 ][ Phel3, Tyr19]-MCH i n the absence or presence of
the test compound in a buffer containing 25 nM
Hepes/ Tris (pH 7.4), 5 mM MC12, 1 mM CaCl2 and 0.5%
bovi ne serum al bum n (BSA). nspeci fi c bi ndi ng was
determ ned in the presence Cig 1 gM MCH.  Fol | owi ng
i ncubation, the sanplesﬁﬂéFg» ltered rapidly under
vacuum t hrough glass fiber filters (GF/ B, Packard)
and rinsed several an ice-cold buffer
containing 25 Nﬁls &pHc&d&u%ﬁﬁk@y%MMQqOS
Cl2 and 0. 1% BSA usiExgctMaﬁam.Qan'pfe
Uni filter, Packard)Molher Weitht:ep35wer e

dried, 2Ny counted for r adi oactivity in a
sci nthi¢1 athon counter (Topcount, Packard) using a
scintillation cocktail (Mcroscint 0, Packard).

[00179] The results are expressed as a percent

[00168i BiBrbRB-10f3- @r&oﬁ@ﬂﬂt 1-9hprop i alH-gRLb 18 BT thi, . 444 mmol) and 4-
bi ndi ng. The 0 val ue (concentration causing a

(5- (tﬁﬂwmﬁ“@mwﬁm'rldlﬁrﬁ phpyretn-gf1/dmmer 682 spaciliiie nineldi wegp reacted
acco%ﬁg Fcl %%a&r?ﬁg féif7 r(gétls ‘quéo %r{c{‘ﬁp ﬁ%&\?d%&t etatfg &?‘%30%}4%1 (%7 9 me, 29%) as a

yelldwscvlﬁi ug NY- HIOI 9C: éHlNMIRO(rSOOMMe @D;(DID}®9 OBF'(e lH) 8 29-8.27 (dd, J
hi biti on consta | ated from

=8 ”@%elnfglz Prils §12¢ (@qﬁalgr“olﬂz 1P{)K8 20y, é@b/? QQ(CL/JKD} ¥, HMHM 83(d,J

=7. i—Hz (?e/@t(ﬁaﬂ%rb AL, fidizohi @gﬁ‘gdd y1gg f‘@%?zy’m?”ﬂw@ J=17
of the radioli'gand for the receptor

Hz, Hil);der‘Yg7A§s{d\g/ A= 7Rot. 9I-HHde)J\Aa631(tL A=Concdht B &af+h@3 (m, 2H), 3.27-

3 2420 TERS GG e soepl gr o LOO1BRL Eval uation B, 00 i, 21,

s
RIS A B S o

i ndazol -5-yl ) pyridin-2(1H)-one and msrrbranes pr epar ed
fromstable CHO Kl cell SE?%@&EQQ ng the human MCHI
receptor obtained fromE n (Batch 1138). Cell
PrepiRifibh one-(hoPpaediaties)iBndIg-19d- (Qr(@h%lﬁamwwethﬂwtqam@@to1-5-
for 60 mn at 25CWIth 1.4 nMof the [3H]-1abel ed
it ' ¢ BWeeocasWigce or presence of the test
conpound in 50 nM Tris- HCL buffer, pH 7.4.
Nonspeci fic binding was determ ned in the presence of
a) 1-60(QM5 b~ drantethydylaB)dpliaapbplincd - gl)phenyl)piperidine
[3.1.0] hexan-2-yl)-3

-(4-fluoro-3-(trifl uorjﬁ%hyl)phenyl )- I -(3 -(4-
met hyl pi perazin- 1-yl;)p yl)urea. Foll ow ng

i ncubation, the sasples” wer ecfkdl Berade: aPidNy:  under
vacuum t hr OUjh S on 11731 fi IEt‘aéﬁ'l‘éaSS '@l spaked in

0. 5% pol yetfhyl¥ni i ne, and 1711 W 265687 013037

PCT/ US2008/ 35 washed with ice-cold 50 mM Tri s-HC1
buffer, pH 7.4, (wash setting 9,9,0) using a Skatron
cell harvester. The filters were counted for

(0016901 28Gtdotitio¥ dfN -@-brbAdpRersHpHetibind 2 ANmEOW Dk &hmol) in DMSO (6

mL) was added bis-pinacolatodiboron (314 mg, 1.24 mmol) and KOAc (306 mg, 3.12

mmol). The reaction was degassed under vacuum for 30 min. then the flask was flushed N,

(g). PACldppf (85 mg, 0.104 mmol) was added, then the reaction was heated to 60 °C for 20
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(Tri-Carb 2100TR, Packard) using a scintillation
cocktail (Utim Gold M, Perkin Elner). [00181] The

WO e®alo1®3are expressed as a percent inhibiti onP@f/US108/070535
control radioligand specific binding. The IC50 val ue
(concentration causing a hal f-maximal inhibition of
control specific binding) and H || coefficient (nH)

were determ ned b n-1.ne eqr i on | ysis.of
h. UpRLCoolBkpbE FELURT S (nauiing it Py e FBR g JbmLS and washed
withf ht$ing LléFh%oluﬂBh ba4t><?on T‘h@n&tg@ﬁ‘&s (\J%r)e ¥as (Saloowatedred, and
fromthe Cheng Prusoff eq;atlon (K

concp@s0¢d. | +Puif@fipn Whetash Lchromatgenhy Atl2og IS610 column, methylenc

cnto & BrO BT 2B, oriih TR G Eersiad peyolmbe RIS me. s6%) as

a whitepewidbe Es1a8 6/z bge[Mongpunds listed in Table 1 were
synt hesi zed and tested f or bi ol ogi cal activity. Al

of the conmpounds in Table 1 exhibited K; of |ess than

b) 484 Ry iy it Ao i %lﬁwﬂl%ﬁ/ﬂg‘%ekév&hﬂk‘lﬂm'

2(1 FOR3EBy dfocBlodde (s, 1H), 7.93 (d, J= 1.7 He,
7.86-7.82 (m 2H), 7.79-7.76 .1 385 (m 2H)
7.57-7.52 (m 4H), 6.97-6.96{(m 2H), |, N 4.90 (t, J=
5.7 Hz, 2H), 3.88 (t, J= 5.7 %z, 2H). 3.74-3.69 (m
2H), 3.20-3.15 (m 2H), 2.@@2.14 HO (m 2H),
2.06-2.00 (m 2H) ¢ MR (500 MHz, CD3CD) 6 8.26
(s, 1H), 7.91 (d9 6 b, 1H), 786782(m2H)
777 (0, 32 N St 250l 88, (130
6.95-6.92 (m , 4.90 (t, J= B 2R s
(t, J= 5.6 N H) *IB173-3. 69 (Hblech'EDWeléfht 3(9;03 14
(m 2H~248-2.15 (m 2H), 2.03-2.00 (m 2H O HG
112 WO| 2099/ 015037 PCT/ US2008/ 070535 "N '"H NMR (500
MHz , ) 6 8.26 (s, 1H), 8.03 (s, 1H), 7.95-7.91

[0016@]) ﬁ&howﬁ% R ﬁt@cedlrre §r ﬁxan’f]!ﬂe llﬁﬁt’ SuBStl%lth{gjl 543 74 4, 5]5 '@El?rarnethyl-
1,3 27dubgabbmqlan-@ml)p@bﬁ)yl)pip@@ilm (268 mg, ()dd4 n]molz for pzemylb{zromc acid,
the tilf{g)dornpound %94 5 mg, %3&) was prepared as a orange solid: melting point (mp) 80—
90 °C; 'H NMR (500 MHz, CD;OD) & 8.26 (s, 1H), 7.98 (d, J = 8.7 Hz, 2H), 7.91 (d, J =
1.8 Hz, 1H), 7.84-7.76 (m, 4H), 7.55-7.53 (dd, J = 9.0, 1.9 Hz, 1H), 6.93 (d, J = 1.9 Hz,
1H), 6.87-6.85 (dd, J= 7.2, 2.0 Hz, 1H), 4.89 (t, J = 5.7 Hz, 2H), 3.88 (t, /= 5.7 Hz, 2H),
3.72-3.66 (m, 6H), 3.19-3.15 (m, 2H), 2.18-2.16 (m, 2H), 2.06-2.01 (m, 6H), 1.83 (m, 2H);
ESI MS m/z 468 [M + H]; HPLC (Method C) 97.1% (AUC), tz = 10.2 min.

Example 63
Preparation of 4-(5-Methvlbenzo[d]oxazol-2-y1)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-

5-yDpyridin-2(1 H)-one hydrochloride

a) 5-Methyl-2-(methylthio)benzo[d]oxazole
Beilstein Registry Number 4849575
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1H), 4.89 (t, J= 5.8 Hz, 2H), 3.87 (t, J= 5.8 Hz,

2H), 3.73-3.69 (m 2H), 3.20-3.15 (m 2H), 2.19- H Cl
W@20m6/0(307 2H), 2.04-2.00 (m 2H) H NVR (500 MECT/OSBED)70535

6 8.26 (s, 1H), N 7.91 (d, J 7 Hz, 1H), 7.85 (d, J=

1.
8.9 Hz, 1H), 7.78 (d, J= 7.1 Hz, 1H) 7.71 (d, J =
7.8 Hz, 1H), 7.61 (d, J= 8.3 Hz, 7.60 (s, 1H),
7.56-7.53 4 0 N N 425 (dd, J:89 1),

7. NP OS

45-7.41 (t, ¢ 7.8 Hz,
1), 7.1 (d, /‘:8/>FI§M" 1H), Oleula %%92(4dd J= 7.1,

1.8 Hz, 1H) 4.91 (t, J= 5.3 Hz, J=5.3
[001iE], Zbi)a, sadutich oDShﬁhﬁbﬁ&o{&iﬂohﬂWﬂhﬁn@Qi 3 @,46 2 ﬂ‘mmalb'l)m Acetone
2 18- 1,99 (m 2H) NI R, (800
(50 mwa@%@)l%r@eth@e(@ 6 rg]..;) 9.9 n‘yrnglﬁ a{ua 2GOs 3. ﬂ % 24 |.q51mol) The

ﬂask7 ?ﬂ%h&?gﬂt’ﬁ‘Nﬁ%'anz tHe/ ml)&lgre WS s Hl_rl')%d E?rog%mgéra?lﬁ & for2d h. The

react’iﬁ-fb waé 1189 iﬁldared] thrdzuﬁl thte mNed H)lth BcaBahet aBd ti{ahdthe brganics were

concgn.tragecg T}Jflf resQlﬁ)m soli é)v%s @o Vﬁfi B ﬁ}gAg ag%wgs V(!?'l? Wg)_eé* (3%). The
orgaglcg-gx()v%rel Gir{en (Iég%ﬁ(ﬁ; %ﬁ%redz Ot Zelcﬂlill)get(tfﬁltedzl'b Prifd %}_‘bldﬂ by flash
chroglamgreg)hgl(]@mg MO (701@1511,7 h@gat(eﬁziEt@Ag SN 4{35702}4)) gave the title

coml%lb%é (1 g 9{?% )as %Wélt%&)o?élSG lhg%g@f%%oﬁyw g,%%gl g 7(3@ (s, 1H),

7.3028).4 %371431 7(0@76 dd, 19330961 "H)4.Y5 H 244 3H); ESI
:2(@19 § H’)O , 2@(()4 2.01 (m 2ng) )HC1 ?NS'_%) (5. 3H);

MSI(Z@O@OM+ CD) 6 8.26 (s, 1H), .91 (d, J= 1.6 Hz,
1H), 7.83 (d, J= 8.9 Hz, 1H), O N7.79-7.78 (m 2H),
7.70-7.68 (m 1H), 7.55-7.52 7 N 419 (m 3H), 6.91 (d,

b) 4-35-MetlBylbhzo ki xaz6l-B&t)6l -84 (A-Adrrolidin-1-yl)ethyl)-1H-indazol-5-

yl)pyridin-2(1H)-one hydrochloride

Chemical Formula: C,¢H,,CIN;O,
Exact Mass: 475.18
Molecular Weight: 475.97

[00172] 1-(1-(2-(Pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)-4-(trimethylstannyl)pyridin-

2(1H)-one (prepared according to Example 30, step a) (250 mg, 0.530 mmol), 5-methyl-2-
(methylthio)benzo[d]oxazole (198 mg, 1.11 mmol), copper(Il) bromide (331 mg, 1.16
mmol) and palladium tetrakistriphenylphosphine (61 mg, 0.053 mmol) were stirred in dry
THF (6 mL) under a nitrogen atmosphere. The mixture was heated to 70 °C for 20 h. Upon
cooling, the mixture was diluted with THF, filtered through celite and rinsed with
THF/methylene chloride.  The organics were concentrated and purified by flash
chromatography (40 g ISCO column eluting with methylene chloride and
methanol/ammonia (10:1); 100% methylene chloride to 15% methanol/ammonia over 35

min at 40 mL/min) then further purified by Preparatory HPLC. The appropriate fractions
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NHCL J= 7.1, 2.0 Hz, 1H), 4.90 (t, J= 5.8 Hz, 2H), d

3.88-3.86 (m 2H), 3.76-3.69 (m 2H), 3.20-3.15 (m
WQ@Rk)09/08503D-2.16 (m 2H), 2.03-2.00 (m 2H) 1AGT/V&2008/070535

2009/ 015037 PCT/ US2008/ 070535 C 'H NMR (500 MHz,

CD30D) 6 8.25 (s, 1H), N 7.90 (d, J= 1.7 Hz, 1H), 7.82

(d, J=8.9 Hz, 1H), 7.76 (d, J= 7.1 1H), 7.54-7.49

Wereg (Ero]’ncgnttga’ée_dgé 4 ]é)ar{{pgp?efl(qr%v’vez%’etﬁy%gé Zblsoglég ?aii ’H%QOQ %l’?le organics
were2 dfed %vith1Kh,S 0N fiNered0 énd - BRcdnfatedHb, prBvRe the .fdc Bes8 This was
iz, 1), 6 83.6.81 (dd, J= 7.3, 2.0 Hz, 1H). 4.89 (t,
dissqlved B, methylen@ phloride 87 m(t) and freBted wAgh 1 2EfivalBnzat 3 MsICI in Et,0,
and S B § pontsiiciy i b @ aGeqipstnttstmg By « velow
solidt $ap 471287 06 ' ANMR=580 MHz, CREDD) 3. 927 gsgl, 14Y; 71948(dH7,= 1.7 Hz,
1}-%8; 7.85-7. 8315|S,m I—(?, _7. 82 (d, J=17. Hz, 1H, 90
1H),N¢.9¢ g =71.5é1z7 15A, 1. 8%(d, J= $9d1z, 1H9, TH4-"11¢) (m.e2H)776§7.55 (dd, J
_ = ) , _6.89-6.87 =7 0) , -
= 8.931_19d8h%,t ﬁ{)ﬁ"‘é‘?@%%?‘?g@ﬁﬁ@? %.ggg%i,’fl— §.451%z7 1’?;9,’ 7.’%%7’5%%(1, J=11,
1.9 Igzl_,CM{)S 4@92(¢,m =§L‘%,2H§, g!g%i{t,lﬁz (G, 22h) 3.72-3.90 gglﬁH),M—S.m (m,
1 . 04- 2. N "H NVR (500 NHz X
2H) &y ). 38 16 (meD 2 BT Ge e D ES kMR 445 5+ (], - HPLC
(Me%g%@aégwﬁs&@b,é%g 6N Zi85-7.81 (m 3H), 7.75 (t, J=

7756 10N 453 7.44 (dd, J= 8.9, 1.9 Hz,
1H), 6.96 (d, J= 1.8 Hz, N 1H), 6.90-6.89 (dd, J=

7.1, 1.9 Hz, 1H), 4.90 (., J=5.8 Hz, 2H), 3.88 (t,

J= 5.8 Hz, 2H), 3.73- 3.@@%@%0, 3.20-3.15 (m 2H),
Prepdra@in 8f 435-MRtho 3G iRdd1-2-A)- 931 22 9ByrkdNdi i y1§ediR/1)- 1 A-indazol-5-
yDpyridin-2(1H)-one hydrochloride

N
/E;E//N Chemical Formula: C,;H,,CIN;O,
Exact Mass: 489.19

Molecular Weight: 490.00

H,CO “HCl

[00173] Following the procedure of Example 1, but substituting S5-methoxyindole-2-
boronic acid for phenylboronic acid, the title compound (67 mg, 68%) was prepared as a
yellow solid: mp 275-280 °C; 'H NMR (500 MHz, CD;0D) & 8.25 (s, 1H), 7.90 (d, /= 1.6
Hz, 1H), 7.80 (d, J = 8.9 Hz, 1H), 7.68-7.67 (dd, J = 6.9, 1.2 Hz, 1H), 7.55-7.52 (dd, J =
8.8, 1.9 Hz, 1H), 7.33 (d, /= 8.9 Hz, 1H), 7.08 (d, /= 2.2 Hz, 1H), 7.06 (s, 1H), 6.98-6.95
(m, 2H), 6.90-6.88 (dd, J = 8.9, 2.5 Hz, 1H), 4.88 (t, J = 5.8 Hz, 2H), 3.87 (t, J = 5.8 Hz,
2H), 3.83 (s, 3H), 3.77-3.67 (br m, 2H), 3.22-3.12 (br m, 2H), 2.20-2.11 (br m, 2H), 2.08—
1.97 (br m, 2H); ESI MS m/z 454 [M + H]"; HPLC (Method C) >99% (AUC), tz = 12.4 min.
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'H NMR (500 MHz, DMBO-d6) 6 10.71-10.48 N (br s, 1H),
8.28 (s, 1H), 7.94 (d, J= 6.2 Hz, 1H), 7.92 (s, 1H),

W@ 282037 J= 7.2 Hz, 1H), 7.63 (d, J= 11 0 - NACHBS2098/870535
Hz, 1H), 7.57 (m 2H), 7.27 (d, J= 8.1 Hz, 1H), 7.11
(t, J= 7.0 Hz, 1H), 6.88 (s, 1H), 6.71 N (d, J= 1.8
Hz, 1H), 6.66-6.63 (dd, J: 7.1, 1.9 Hz, 1H), 4.91 (t,
J= 6.3 Hz, 2H), 3.89 (s, N, 2HCL 3.74 (g, J=

6.2 Hz, 2H), 3.53-3.50 ( 65CH3083OO(m2H)
Prep&ra)%gﬁ &f $—$5-@\1(T‘é(;[h6|>1§9-1 Hletlﬁlmmmﬁp@ 7V|Nt8¥-2( l( d@a%)o\] 1i8inS1 %ﬁet@ﬁl) 1H-
indazcpS- -yDpyriglin- -2d H)encHilyydepchloride. 7. 65 (s, 1H), 7 56 7.54

(dd, J 12 0 453 = 8.8, 1.8-Hz, 1H), 7.49 (s, 2H), 669

(d, J= 1.5 d N Hz, 1H),<{6.P2-6.20 (dd, J= 7.0, 1.8

Hz. 1H), 4.90 (t, J= 5.7 MZ, 2H), 3.87 (t, J—57 H,

oH), 3.73- 3.69 (br m 2HL 3.20-3.15 (br m 2H).
2.19-2.16 d HCL (m 2H), .03-2.00 (m 2H 114 WO
2009/ 015037 PCT/ U%ZOO 535 "N~ "H NMR (500 MHz,
CDC13 + CD30OD) 6 §| ), 8. Oa@all8rnfu; CLH), CLN,0,
7.99-7.96 (m 2 2265 oH) . 7. 683x€0dMas§:53931% He,
1H), 7.62-7
6. 70-6. 68 ddJ=5.4, 1.4 Hz, N 1H) 4.97-4.96 (br m

’ ¥y 2H) 3u6i7- 3.66 (br m 2H), 3.06-2.96
218U 08 2HCL (br m 4H) "N 'H NVR (500

g *nsle) s indal-evP- 15221 idin-1-
[001%1 T J)_lltt@)ggn gl_gl’l((s?lllsr% '2D7-(.531%161%(8>é§’1 (lglzlné;tlsjzgl"ﬁl ng, dﬂ)yrrohdlnl
yl)etlzyle,af( ohdagdet-58y Bpykizlin- 2] -obé (4ng3 99 07meed) Ay Bdigaiiedin DMF (5

mL) (&88 I\jﬁ—l 26(g’y lq%sp}_%}%g Sgr%g,ég é2 lgwaj; Cadge(rlz A(féHEO \]tmny?ei Mel (21
mg, 8:30u1t20.14 Fimol4 w8 adled did the&niRfure 2. stirred overnight. The solid was
filtered off, purified by prep HPLC and converted to the dihydrochloride as in Example 1 to
provide the title compound (10 mg, 18%) as a yellow solid: 'H NMR (500 MHz, CD;0D) &
8.27 (s, 1H), 7.92 (d, J = 1.7 Hz, 1H), 7.82 (d, J = 8.8 Hz, 1H), 7.75 (d, J = 6.6 Hz, 1H),
7.57-7.55(dd,J=8.9, 1.9 Hz, 1H), 7.37 (d, /= 8.9 Hz, 1H), 7.11 (d, /=2.4 Hz, 1H), 6.96—
6.94 (dd, /= 8.9, 2.4 Hz, 1H), 6.80-6.78 (m, 3H), 4.89 (t, /= 5.7 Hz, 2H), 3.88 (s, 3H), 3.87
(t, J=5.7 Hz, 2H), 3.83 (s, 3H), 3.72 (br m, 2H), 3.18 (br m, 2H), 2.17 (br m, 2H), 2.03 (br
m, 2H); ESI MS m/z 468 [M + H]"; HPLC (Method C) 98.8% (AUC), tz = 12.8 min.

Example 66
Preparation of 4-(4-(1H-Pyrazol-1-y)phenyl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
vDpyridin-2(1H)-one hydrochloride
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3.81 (t, J=5.8 Hz, 2H), 3.43-3.42 (br m 4H), H3C

HCl1 2.41 (s, 3H), 2.12-1.99 (m 4H) C H NWR (500 Mz,
weDRom)s087 8. 26 (s, 1H), 7.91 N (d, J= 1.6 Hz, PAFAS2008/070535

7.88 (d, J=8.7 Hz, 2H), 7.84 (d, J= 8.9 Hz, 1H),

7.80 (d, J=7.1 Hz, 1H), 7.55-7.53 (dd, J= 8.7 Hz,

1H), 7.45 (d, J= 8.3 15 JNN 469 Hz, 2H), 6.93 (d, J=
1.7 Hz, 1H), 6.88-6.86 (d NJ=7.2, 2.0 Hz, 1H),
4.89 (t, J=6.8 Hz, 2H), 3.89 J (t, J= 6.8 Hz, 2H),
3.74-3.69 (br m 2H), 3.2 ,CO HC1 3.15 (br m

b 2
2.18-2.15 (m 2H), 2.03-2(00 (m 2H ~ 'H NMR (50
MHz, CD3OD) 6 8. 26 (s 8.01 N' (d, J= 1.5 Hz,
1H, 7.91 (d, J= 1 ,781 (d, J= 8.9 Hz,
Cl

1M, 7.71 (d H 11y, Al Rh 0, ucndh 6
1.8 Hz, 1H), 7. N O 438 % d, gl MsDaselo9 Fiz,
1H), 7.52 (d 7R 10, N dGaldialn Sr e,

1
1H) 6. 97 . 2.0 Hz, 1H), 6.94 (d, J
> (d, J= 3@ Hz, 1H), 4.88 (t, J= 5.7 Hz,
%81?1385(5 HO C N overlapping with m 5H)
3803 10 (br m 4H), CH3 2.09 (br m 4H N N'H NMR

001(75 OFdfirdan e8urd3of SE le V. 94t sud B(1IHE I-1-
[ 7. ongggD m |—r|),07 8x2a1r(ﬁ%e J 17 So StKIN f6 ( pyrazo

yl)phqzlyfbmq)n,lc %c@ofqrsph@mborozn@s%w ghe (titp, cgmpguml (60 mpgz, 60%) was
R T T (I L
Hz, BHR8 .26k, 1H), 2)95+-7.20 Oh, §13Y, 7(83 (AH) = SNCHZ,18H), 7.78-7.76 (m, 2H), 7.56—
7.54 (d,J=8.9, 1.9 Hz, 1H), 6.95 (d, J= 1.9 Hz, 1H), 6.90 (dd, /= 7.1, 2.0 Hz, 1H), 6.58 (,
J =19 Hz, 1H), 4.89 (t, J = 5.8 Hz, 2H), 3.89 (t, J = 5.8 Hz, 2H), 3.76-3.68 (br m, 2H),
3.21-3.13 (br m, 2H), 2.22-2.12 (br m, 2H), 2.08-1.96 (br m, 2H); ESI MS m/z 451 [M +
H]'; HPLC (Method C) 95.1% (AUC), tz = 11.7 min.

Example 67
Preparation of 4-(4-Methylcyclohex-1-enyl)-1-(1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-

vDpyridin-2(1H)-one hydrochloride

H,C

[00176] Following the procedure of Example 1, but substituting 4-methylcyclohex-1-
enylboronic acid for phenylboronic acid, the title compound (76 mg, 54%) was prepared as
an orange solid: mp 256-260 °C; 'H NMR (500 MHz, CDsOD) & 8.23 (s, 1H), 7.84 (d, J =
1.4 Hz, 1H), 7.78 (d, J = 8.9 Hz, 1H), 7.55 (d, J = 7.2 Hz, 1H), 7.49-7.47 (dd, /= 8.9, 1.9
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WD 2009/ 015037 PCT/ US2008/ 070535 N 'H NVR (500 Mz,
CD3OD) 6 8.26 (s, 1H), 7.91 (d, J= 1.5 Hz, 1H), 7.83
WQ 0009915087 9 Hz, 1H), 7.78-7.43 (m 3H), 7.56-FCHBSL0081970535
J=8.9 Hz, 18 0 NN 415 1H), 7.09 (d, J= 8.9 Hz, 2H),
6 96- 6 94 (dd, J= N 7.1, 2.2 Hz, 1H), 6.93 (d, J= 1.7
4.88 (t, J=5.4 Hz, 2H), 3.88-3.86 (s

bz, ?xﬁfrézﬁf%éz%g@g‘} N 1 18 23708 (ot 20 S e, ow,

67015, m, _
3, 863’5').1 "5U7 H'z" %%3(@0@% 2@93@1)233?@ 2H{§0246ﬂ)236 (( 3H), 2.21

2123 2H17, 27051 07 B 219617 50A 2HR T Gl |7 DmII4], | P854 (m, 18D,

Lo3\ef 53 fale FEn et wp (g 1SRG il (o9 Blpucy. o

_13MzainlH), 4.89 (t, J= 5.8 Hz, 2H), 3.89-3.86 (t, J=
5.8 Hz, 2H), 3.72-3.61 (br m 2H), 3.26- F ON HCL 3.15
(br m 2H), 2.11-2.05 (m 4H) "N 'H NVR (500 M,
CD3CD) 6 8.26 (s, 1H), 7p93 Qg J= 1.7 Hz, 1H), 7.84
(d, J= 8.9 Hz, 1H), 7.73 £ 8.1 H, 1H),

Prepdrabibn éf WWthd%l&eﬁyl)Z a- (ZO(D@rrblldl\inlMﬁl)éﬂZVl)-lH}i,ndgzoéﬂ-S-

6.96-6.92 (m N 2H), 6.70-6.67 (m

1-2(] , Hz, 2H), 3.89-3.87 (m 8H),

3.73-3.69 (br m 2H), 3.18-HCL 3.16 (br m 2H)

2.17-2.16 (br m 2H 2.0%-2/01 H3CO OCH3 (br m 2H) N

"H NMR (500 MHz, CD3CD) 6MN§.26 (s, 1H), 7.91 (d, J=

1.4 Hz, 1H), 7.80 (d, J:%Q Hz, 1H), 7.75 0 N (d, J=

6.9 Hz, 1H), 7.71-7.62 (m)1H), 7.55-7.53 21 N 421

(dd, J= 8.8, 1.9 ¢z, ~N7.18-7.12 (m 2H), 6.82 N
(s, 1H), 6.74-6.7! 15, 1, Ciemgalfiiprmutt), HACHE  Hc 1
(t, J= 5.8, 2H) | 3785 J= 5.7 HAxagpMass: 058 £ gF
3.32 (br ) L_2+20- 1 91 (br m MakylanWeighindR0) 500
VHz, CD30D 8.25 (s, 1H), 7. 89

H,C *HCI

[00177] 4-(4-Methylcyclohex-1-enyl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
yl)pyridin-2(1H)-one (50 mg, 0.12mmol) was reacted following the procedure of Example 1
(step d) to provide the title compound (mixture of E and Z isomers) (31 mg, 60%) as a white
solid: mp 80-85 °C; '"H NMR (500 MHz, CDsOD) & 8.21 (s, 1H), 7.82 (s, 1H), 7.77 (d, J =
8.8 Hz, 1H), 7.57-7.56 (m, 1H), 7.47-7.44 (m, 1H), 6.54-6.45 (m, 2H), 4.82 (m, 2H), 3.71—
3.64 (br m, 2H), 3.29-3.28 (br m, 3H), 2.61-2.55 (t, /= 8.5, 0.6 Hz, 0.6H), 2.48-2.41 (t, J =
13.2 Hz, 0.4H), 2.02 (s, 4H), 1.97-1.67 (m, 6H), 1.59-1.42 (m, 3H), 1.34 (q, / = 13.1 Hz,
1H), 1.05 (d, J = 7.3 Hz, 2H), 0.92 (d, J = 7.0 Hz, 1H); ESI MS m/z 405 [M + H]"; HPLC
(Method C) 98.6% (AUC), tg = 13.4 min.

Binding Assay I for Human Melanin-Concentrating Hormone (MCHj;) receptor

[00178] Evaluation of the affinity of compounds for the human MCH; receptor was
accomplished in transfected Chinese Hamster Ovary (CHO) cells determined in a
radioligand binding assay, as described in MacDonald et al., “Molecular characterization of

the melanin-concentrating hormone/receptor complex: identification of critical residues
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(d, J= 1.4 Hz, 1H), 7.81 (d, J=8.9 Hz, 1H, O N
7.72-7.69 (m 3H), 7.54-7.51 (dd, J= 8.9, 2.0 Hz, 22
wOoReh4815089) , 7.05-7.02 (d, J= 8.8 Hz, 2H), 6. 86rPGI/BA20($1970535
N2H), 4.87 (t, J=5.8 Hz, 2H), 4.72-4.67 (m 1H), CH3
HC1 3.84 (t, J—57Hz 2H) , 350332(brm4H) H

coo 2.15-2.01 brm4|—|) 1.35 (d, J= 6.

ol 15 020000 015057 T USE00RLOT0SES 1 FEI (300

J ° 0
homéé&la{'el% 3 7&'% 8pr6te%§ (vgere 1n'cul::;atgd23fo% Ho 1%13?221]‘_[&)‘226; \%v%h 0.1 nM

[mll[ﬂh Eylég]aMQ,{_rl 111}&916 abs@@e ‘,0r514re€q11@e Qf—thg @st Qompmd in a buffer

continﬁ%lgﬁg mwep%flﬁ]@ﬁgﬁ)( Blrm/’ gué,cij %é‘%( %?Vlﬁe serum

albuﬂiln EBBA) 3 Nistspecdc bRiding wéﬁ)deterrﬁﬁl@d (ﬁ??ehe? pioderocF @.oruM MCH.
H NVR (500 MHz, CD3OD) 6 8.26 (s, 1H),

Follqvamg J&c@auowhe iq.qylpley wgpe fifered rapgdly 1|u|2der yp.guunvzmgl?ghhglass fiber
ﬁlteé 3639]8} Igaiﬁ%lj_lf an(il' F%s%i ﬁggral]_}_‘]?és é\q&ga 1&6 %8% 51%269 cgﬁtaw 25 mM
Hepds7TrisHpH 1H4),,506 .n8G-86a@45 (iid, MZELL 81 4111\/1232@12 artd) 0.1%,. BSA using a 96-
sS4 2 i s ol 7 St
radi%?%gi@z nglgll) s(cgi':tlllr%hgbrg @?nt%p gz@zcogfg), fgrgka?ng) (21%615,; %g'go(i:rll_%llation cocktail
(Mictos8H 0, F&kam). 2H), 1.55-1.49 (m 2H), 1.00 (t, J =

7.4 Hz, 3H) 'H NMR (500 MHz, CD3OD) 6 8.26 (s, 1H),
7.93 N (d, J= 1.5 Hz, 1H) 7.82 (d, J= 8.9 Hz, 1H),

[0017?_})72Thé %sul@s-arz Q%IJéBsed lm Egr%eéﬁnl(lgﬁlhon‘b’f %& Sntrél r:hdfdzhgand specific
bindjng;, The 15 Wl@go&cemtrqﬁzm&caugm@ a l@lfaga;emglgm(ldmlomef cpnpol specific
blndlngg ar'fg Hill coefficient (ny) were determined by non-linear regression analysis of the
competition curve using Hill equation curve fitting. The inhibition constant (K;) was
calculated from the Cheng Prusoff equation:
(Ki = ICso/(1+(L/Kp)), where L = concentration of radioligand in the assay, and Kp =
affinity of the radioligand for the receptor).

Binding Assay II for Human Melanin-Concentrating Hormone (MCH,) receptor
[00180] Evaluation of the affinity of compounds for the human MCH; receptor was
accomplished using tri-[’H]-labeled  4-(benzyloxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-
indazol-5-yl)pyridin-2(1H)-one and membranes prepared from stable CHO-KI1 cells
expressing the human MCH; receptor obtained from Euroscreen (Batch 1138). Cell
membrane homogenates (8.92 ug protein) were incubated for 60 min at 25°C with 1.4 nM of
the [*H]-labeled compound in the absence or presence of the test compound in 50 mM Tris-
HCI buffer, pH 7.4. Nonspecific binding was determined in the presence of 50 uM 1-(5-(4-
cyanophenyl)bicyclo[3.1.0]hexan-2-yl)-3-(4-fluoro-3-(trifluoromethyl)phenyl)-1-(3-(4-
methylpiperazin-1-yl)propyl)urea. Following incubation, the samples were filtered rapidly

under vacuum through Skatron 11731 filters, pre-soaked in 0.5% polyethylenimine, and
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N 1H), 4.89 (t, J=5.7 Hz, 2H), 3.87 (t, J= 5.7 Hz,

HC1 2H), 3.76-3.67 (br m 2H), 3.19-3.15 (br m 2H),
wWQ2®9/0(37 3H) 2. 22-2.11 (br m 2H), 2.03-2.01 ¥Gr/USIOBBO70535

m 2H) H NWR (500 WMHz, CD30D) 6 8.25 (s, 1H), 7.91 N

(d, J= 1.8 Hz, 1H), 7.81 (d, J= 8.9 Hz, 1H), 7.69 (d,

J=6.9 Hz, 1H), 755753(dd J—89 1.9 Hz, 1H),
Washggdgﬁj 1ce—/:olodzzq HlM}_%I'_n é&%f blif'ﬁﬁr pé}t72% ((V&Sh gdtléGgg,QS' u’ggn% a Skatron
cell ﬁ@vest@r 9@1% %lteéwgre%dﬂﬁtedlfﬁ} aracﬁoa%%ﬁ?y 98B o H(‘ﬂud %mntlﬁat‘fon counter
(Trl-Q@,d) 2U);9T33 Qackﬁrc@ ulsmg alspgntll]gth_rgcqogtallzﬁ)ltlma CB)‘Yd M)J (‘B-qgﬂn Elmer).

(t, J= 5.8 Hz, 2H), 388379(br m 2H), 3.34- 3.32

(br m 4H), 2.38(3 3H) 2.16-2.00 (br m 4H) | '"H

[OOIB'MR (l"ﬁ@fbsﬁ/ﬂtﬂiare kd 8s 8 p&'@eﬁtﬁnhlﬁiﬁbn of 180onf8l radlikard specific
1H), 1 ( J=8.9 H, 1H), 7.66 (d, J= 7,1 Hz
blndggg) Thy Igmvphg;z(cewntrgtﬁ)rgcagsmg aglaﬁﬁnwhgh}hztloq(p.ﬁ control specific

binaiefnd P Lefeien o) Hdk dglihCl py o ger ey amfyis of he
compizitidhl) cur’éff] %lglél@%Hllg %qﬁatg)ng%%rve? SIﬂétin%.r SHld-liﬁhilﬁ?%ll_B &Hzél_tsmt (K;) was
calc@aé%g frgnaq ; g}z;g;%};%f eﬂgglqm?légagé@ig—%ﬁ(q% where& Lgrczo’Sncentration
of rafltglig ) d affin f digligand e

et “E“ﬁ U, bt o DR R

, 773 771(dd J—51 27Hz 1H)
[001%2]9 ﬁi’ rneichécgs dfs%beglsaNqufgrztge eg%bglznc%%ésZe%S@Dfa%gé g-:}ve?ﬂ %}’Inthesized
and #5te® £dr BiBlogtthD actRitPSAINBLEBotiPdurdtlin TIPS dxhibihK; of less than
4.88 (t, J= 5.8 Hz;, Il HC1
or equal to 3.5 uM in the MCH; binding assay I or II.

Ex. Structure Mass 'H NMR Data
No. —_— Spec
(Nj '"H NMR (500 MHz, CD;0D) 3 8.27 (s, 1H), 7.93
r~ (d,J= 1.7 Hz, 1H), 7.86-7.82 (m, 2H), 7.79-7.76
1 0 /@;NN 385 (m, 2H), 7.57-7.52 (m, 4H), 6.97-6.96 (m, 2H),
N / 490 (t,J = 5.7 Hz, 2H), 3.88 (1,/ = 5.7 Hz, 2H),
| 3.74-3.69 (m, 2H), 3.20-3.15 (m, 2H), 2.20-2.14
*HCI (m, 2H), 2.06-2.00 (m, 2H)
i "H NMR (500 MHz, CD;0D) § 8.26 (s, 1H), 7.91
S (d,J= 1.6 Hz, 1H), 7.86-7.82 (m, 2H), 7.77 (d,J
2 0 @LNN 419 = 8.6 Hz, 2H), 7.56-7.53 (m, 3H), 6.95-6.92 (m,
y 2H), 4.90 (t, J = 5.6 Hz, 2H), 3.87 (t, /= 5.6 Hz,
/@/@ 2H), 3.73-3.69 (m, 2H), 3.19-3.14 (m, 2H), 2.18
2.15 (m, 2H), 2.03-2.00 (m, 2H)
a HCI
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2H),

W@ pooomwyso2H) 3 N '
1H

aal

6.
8.

3.87 (t,
3.20-3.15 (br

7.91

J=
m

2H), 3.74-3.69 (br m 2H),

6 (br m 2H), 2.03-2.00
MHz, CD30D) 6 8. 2BCT/ES2008/070535
8.6 Hz, 1H), 7.69 (d,

8. 5 Hz, 1H), 7.25 (d,
86 (m 56-6. 53

, 6.
Q (hy
~J \ o

=<

Ur

| 74 31951, (B6.8 by, 22B,87 (1,/= 5.8 Hz,

m
T LILE]

%%@61@26 s
479 783
(m 2571 oy, 8y 756 554(dd
[ 51= 8(9dp|9 Hz]?H§3796 721 n, k), 7.06-

(7a$d (dd,J= 702,50 HE, 191),Hd®;7 (LI 1.8 Hz,

B 2H) 3.73BI09 (n2 288 3.20-885 (b 2Hprp.19-
500 MPiZ6 heBBIoBy4-8- 0‘8(H2€H>( S,

ZQ(H 'I—QOI—I7

"o EPT N 0D

J
J
€
5
(
(
(
1
4
3
4
1
7
7
1
(

. | J7_ ?d @g %m)
- (d 1N N

7 , 1HGD3GD). 03Eidc8,197 11K Hz) #3441 (1,

1 'J 1H 7.53
( ] ( aHz?’} O745 (S ff bg 3 Hy,
-I)1,H)2/ 32% L9%s 1E36), &5 (dHGL 1.8 Hz,

7 ~5B)Hz B1)3R8(1c/ - I=HE 2H), 3.73
(69 @218, 320Hp.14 (). DIS-NI4 (m,
) ( m_ 2H)2H).2.0411.99qm, 21) 32

P~~~ T >3

H"},E_M}Z is%% W Hfl[%])% 8.26s. LH),
oy "(m3H), 7.77

(d,J=17.1 Hz, 1H), 7.55-7.53 (dd, T = 8.8, 1.9

Hz, 1H), 7.26-7.25 (m, 2H), 6.89 (d,J = 1.8 Hz,

1H), 6.87-6.85 (dd, J= 7.2, 2.1 Hz, 1H), 4.87 (,

J=5.7Hz, 2H), 3.87 (1,J = 5.7 Hz, 2H), 3.76-

3.69 (m, 2H), 3.20-3.15 (m, 2H), 2.19-2.16 (m,

2H), 2.03-2.00 (m, 2H)

'H NMR (500 MHz, CD;0D) § 8.32 (s, 1H),
8.27 (s, 1H), 8.04-8.01 (m, 2H), 7.95-7.93 (m,
2H), 7.87-7.81 (m, 3H), 7.59-7.56 (m, 3H), 7.07—
7.05 (m, 2H), 4.89 (t,J=5.8 Hz, 2H), 3.88 (1,J =
5.8 Hz, 2H), 3.74-3.70 (m, 2H), 3.19-3.16 (m,
2H), 2.19-2.16 (m, 2H), 2.04-2.01 (m, 2H)

'H NMR (500 MHz, CD;0D) § 8.26 (s, 1H),
791 (d,J=1.6 Hz, 1H), 7.83 (d,J= 8.9 Hz, 1H),
7.79-7.78 (m, 2H), 7.70-7.68 (m, 1H), 7.55-7.52
(m, 3H), 6.91 (d, ] =1.8 Hz, 1H), 6.86-6.84 (dd,

J=7.1,2.0 Hz, 1H), 4.90 (1, /= 5.8 Hz, 2H),
3.88-3.86 (m, 2H), 3.76-3.69 (m, 2H), 3.20-3.15
(m, 2H), 2.19-2.16 (m, 2H), 2.03-2.00 (m, 2H)
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7.25-7.23 (dd,

5.9,

WQRGY0%021- 3. 15 (m 2H),

2H),

3.88

J= 7.1, 2.0 Hz, 1H), 4.91 (t, J= N
(t, J= 5.9, 2H), 3.75-3.70 (m 2 H),

2.19-2.16 (m 2H), 2.PGFHBESDA8/070535

(m 2H) 118 WD 2009/ 015037 PCT/ US2008/ 070535 <3 'H
NVR (500 MHz, CD3OD) 6 8.77-8.69 (m N 1H), 8.28 (d,

J=1.7 Hz, 1H), 805(d,J—85HZ 803801
(de—J=8 5 2 4 Hz_ 1H) 7 93 ( y e
1184 (4, 9= 8.9 Fe, 1H). 7.8y &fM%ngX B*§ le)
H, 1H). 7.57-7.55Ndfl, J= 8. G, qH S
(d, J= 1.6 Hz, 1"'),%7 24-17. t’27i8q ), 7.36- ’235( 116(tJ 8.5
g 1 8, 2§ﬂ7—l}, 3.89 1£1j 7137N0 @, 5= %,7 2, 1),
3 22-3.12 (m 7.0C4m, 3HCA.82(H)./,= 1.8 Hz, 1H),
2 N5-2. 02 Ay 63H)d, /B 7. H2NNR 1(5EB9 (t, ) -
M 1H), | N7 87z29).8.827. J=dd] Hy 2H)B3.23-3.69
2 1H), 8. 222043202 180 2y 2. 18 Py 5 (m, 2H),
7 ) Q[N 7.84-7 894250 iy 2H) apping
4
g 7.0 Hz, 2H) _Sﬁ ;5@ ;ﬁfgﬁﬁf 5%?”?%£5§ 3D796
= (! % Hz, 1H),
( ), 4]897t4 783Jm5H)878 B B4 1H),
9 (1 %&’07 a1y 52k, =32 1s ﬁz J;ﬁ) 6OV (d,.7=
2 B3C 1 2, 12), 04 2.830Qd, (]I¥]7 12H) HN 1H),
' D) 6 9.6690((s, =3 HHz 218,37 (1(.&= 5. 1Hj), 2H),
8 . D9- 8. 06 3(73.69NnLH), 3.2- 9% (h.PH):P=9-2.16
1 J= 1.6 Hz, 35m43P.204)2.90 (862H. 81
(. ;LJ“’" |\|1Ql_|—1 1l_l\
7 2.0 Hr, 1H), N- 4.90 (t, J=
5 5.9, 2H)'HXVRBoNMBLZAD,0m & 2264, ,1H),
3 2. 20- 2. 378 72pi0t m( 2H), 2H)((./ = 1.5 Hz, 1H),
2 L NVR (500 g, 36D3AD) 6 80 BB 1AY7.56-
10 J 453 | 744 (dd,J=89, 1.9 Hz, 1H), 6.96 (d,/= 1.8 Hz,
1H), 6.90-6.89 (dd, J="7.1, 1.9 Hz, 1H), 4.90 (1,
J=5.8Hz, 2H), 3.88 (1,J = 5.8 Hz, 2H), 3.73—
3.69 (m, 2H), 3.20-3.15 (m, 2H), 2.20-2.13 (m,
2HC1 2H), 2.05-2.00 (m, 2H)
CF,
"H NMR (500 MHz, DMSO-dy)  10.71-10.48
(brs, 1H), 8.28 (s, 1H), 7.94 (d,J = 6.2 Hz, 1H),
7.92 (s, 1H), 7.82 (d, /= 7.2 Hz, 1H), 7.63 (d, J =
7.8 Hz, 1H), 7.57 (m, 2H), 7.27 (d, J = 8.1 Hz,
11 438 1H), 7.11 (1, = 7.0 Hz, 1H), 6.88 (s, 1H), 6.71
(d,J= 1.8 Hz, 1H), 6.66-6.63 (dd,J=7.1, 1.9
Hz, 1H), 491 (1,J = 6.3 Hz, 2H), 3.89 (s, 3H),
3.74 (q,J = 6.2 Hz, 2H), 3.53-3.50 (m, 2H),
3.08-3.00 (m, 2H) 1.991.83 (m, 4H)
"H NMR (500 MHz, CD;OD) & 8.26 (s, 1H), 7.92
(d,J= 1.5 Hz, 1H), 7.82 (d,./ = 8.9 Hz, 1H), 7.76
(d,J=7.0 Hz, 1H), 7.65 (s, 1H), 7.56-7.54 (dd, J
1 453 | =88, 1.8 Hz, 1H), 7.49 (s, 2H), 6.69 (d,J= 1.5
Hz, 1H), 6.22-6.20 (dd, J=7.0, 1.8 Hz, 1H), 4.90
(t,J=5.7 Hz, 2H), 3.87 (1,J= 5.7 Hz, 2H), 3.73—
3.69 (br m, 2H), 3.20-3.15 (br m, 2H), 2.19-2.16
(m, 2H), 2.03-2.00 (m, 2H)
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Hz, 1H), 8.28-8.26 (m 2H), 7.95 (d, J= 1.6 Hz, 1H),
7.91 (d, J= 7.0 Hz, 1H), 7.86 (d, J= 8.9 Hz, 36 O N N
wa®9aHN37 7. 58-7.56 (dd, J= 8.9, 1.9 Hz, 1H) 7rdu USZ!)QS/070535

J= 1.6 Hz, 1H), 7.36-7.34 (dd,J= 7.1, 2.0 Hz, N 1H),
4.89 (t, J= 5.9, 2H), 3.88 (t, J=5.9, 2H), HCL
3.72-3.70 (br m 2 H), 3.21-3.15 (br m 2H), X~N
219-2 17 {(m—2H-—2-09-2 04 (m—2H—F3CNO—0—N-
NVR (500 Mz, 50-d6) 6 10. 5%1\(!\8[)%5§OM%I o c‘%+ 0P} 5 8.22 (s,
1"), 8.02 (d, J=18.0 Hz, 2H)’1H 8 ( I—i)\,l’7 % 752
(m 5H), 7.55 (d,)J= 9.0 Hz, J@dssHleﬁ)l%27
13 Hy, 1H) 6975 aiN J=| 748 2. @I)mﬁ(slm)mmaag(mh(;larsmmz
2H) , . 2H), 3. 72-18),407-@mwp (MH) 2H), BeFHn3 284 3.67-
(m 3.20 (br, 2H) HCl |RBE3€(#102M3.0009¢ O1503T, 2.13-2.08
PCT/ US 8/ 078535 HO'H NMR (500 MHz, OWBOG) 6
10. 65 (br s, anélil), 10. 411 (br s, nm-n 828 (br s
1H), 8.02 (d, J=8.0|Hz, 2H)1H Kﬂi 0 Q D%g) 194 59
(j, J= 9.0 Hz, 1H), 6.90 (C,(d\gI é& ) 9%_5 HI__IB),732
(jd J 38 0 N469 = 7|5, 2.0 Hz H)496 rJ=582 7z, 2H),
14H), 4.90-4. 88& N §b§ 4744?»742@ZJ(=|'&9 by, 1H), 7.34 (d,J =
3/ 78-3.71 3 (bn,s.dH), ,2H§364&(d$18146(1m1H)1,H)3@6.84
3/17-3.13 1H) 99 2. 97dd, A1 7.1H)0, HR | ID54.%,. (22 = 4 Hz, 2H),
1H), @ 1.81 FSC H"l (m | 181 B0 = T HE2NIVRIT 58D(MaAH),
DVE® 6 10.40 (br s, N 0.3H), 2¢d SIH(BI2-59° @ ) ,
ol 29 (A 1— 6 C
e A 7‘] "H NMR (500 MHz, CD;0D) § 8.26 (s, 1H), 7.91
N (d,J=1.6 Hz, 1H), 7.88 (d,J = 8.7 Hz, 2H), 7.84
S (d,J =289 Hz, 1H), 7.80 (d,J= 7.1 Hz, 1H),
7.55-7.53 (dd,J = 8.7 Hz, 1H), 7.45 (d,J=8.3
15 . @SN 469 | Hy, 2H), 6.93 (d,./= 1.7 Hz, 1H), 6.88-6.86 (dd,
O/@ J=17.2,2.0 Hz, 1H), 4.89 (t,J = 6.8 Hz, 2H), 3.89
= (t,J = 6.8 Hz, 2H), 3.74-3.69 (br m, 2H), 3.20—
F.CO I 3.15 (br m, 2H), 2.18-2.15 (m, 2H), 2.03-2.00
(m, 2H)
@ "H NMR (500 MHz, CD;0D) & 8.26 (s, 1H), 8.01
N (d,J=1.5Hz, 1H), 791 (d,J= 1.5 Hz, 1H), 7.81
S (d,J=8.9 Hz, 1H), 7.71 (d,J="7.1 Hz, 1H),
7.60-7.58 (dd, J = 8.6, 1.8 Hz, 1H), 7.56-7.54
16 o J@LNN 438 | (dd,J=89,19 Hz, 1H), 7.52 (d,J= 8.7 Hz, 1H),
N / 7.26 (d,J = 3.1 Hz, 1H), 6.97 (dd,J= 7.1, 2.0 Hz,
| 1H), 6.94 (d, J= 1.8 Hz, 1H), 6.57 (d,J=3.2 Hz,
4 el 1H), 4.88 (t, J = 5.7 Hz, 2H), 3.87-3.85 (s
M overlapping with m, 5H), 3.80-3.10 (br m, 4H),
’ 2.09 (br m, 4H)
i 'H NMR (500 MHz, CD;0D) & 8.23 (s, 1H), 7.94
% (d,J = 6.6 Hz, 2H), 7.90-7.88 (m, 3H), 7.82 (d,J
0 N =2.8 Hz, 1H), 7.80 (s, 1H), 7.53-7.51 (dd, J =
17 J@LN 0 8.9,1.9 Hz, 1H), 6.95 (d,J= 1.9 Hz, 1H), 6.86—
\ /N 6.84 (dd,J=17.1,2.1 Hz, 1H), 4.82 (m, 2H), 3.66
(br m, 2H), 3.26 (br m, 4H), 2.01 (br m, 4H)
NC HC1
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1H),
(d,

N

3.01-2.99 (m 1H),

1

(m |

(
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Wo-IMED3T. 0 Hz,
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1H),
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(m |
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8

181(m 1H)

N—H-NMR (500
LI AA DY \\J

04- 8.
2.0

5 (dd,

91153

A4 oo NS

0y WR A vus c%%li 5856 (M), 791
iz, @1H) 1.5 82, 90), 6@3(dJ~ do ., 40),
J? 787243 (8, ). Hzs6- 7133\ dd, /= 8.9 Hz,
931 H)M.09 1y = 83.18.1218, 6864 9 (dd, J =
3. 58-132.58 (LH), 6.2+, /31. 182 3HLB.88 (1,

7 =04-H, oveflappi@e with m,
PH%8.7 HE29-3:15 (m, 2H), 2.19~

88 (s, 1%%%29232@@ iib

So=og

ENITWOoOE®

I

\||| JI_I), 754 uu,

21 0V 3506 v cﬂ\bﬂ%?g idz(s 1H),
127,941H)3, (A58 . 85 = 2N HzMmA), 7.82
2(S157.(1y.74¢d), 2H), B63705B(d63= 8.3,
32 N8Bz, BHOB57-( A3 (dd.H)=8.9, 2.0 Hz, 1H),
1.9 Iz, 110, 61[@1670(de 70

ﬁﬁ (d;
R fibe™

f\

20

~ONO—~FRN~NPROD=Z

H;CO

J u, d — L L, y
JH NMQ(SdﬂZI\AHi H))gon'é 6&56 (s311647.93
F3CJEAQ Hz, 1H), 7.84 (d,J = 8.9 Hz, 1H), 7.73
(d,J=8.1 Hz, 1H), 7.56-7.54 (dd, J = 8.9, 2.0
Hz, 1H), 7.45 (d,J = 8.4 Hz, 1H) 6.96-6.92 (m,
2H), 6.70-6.67 (m, 2H), 4.89 (1,.J = 5.8 Hz, 2H),
3.89-3.87 (m, 8H), 3.73-3.69 (br m, 2H), 3.19—
3.16 (br m, 2H) 2.17-2.16 (br m, 2H) 2.03-2.01
(br m, 2H)

21

421

'H NMR (500 MHz, CD;0D) § 8.26 (s, 1H), 7.91
(d,J=1.4 Hz, 1H), 7.80 (d,J= 8.9 Hz, 1H), 7.75
(d,J=69 Hz, 1H), 7.71-7.62 (m, 1H), 7.55-7.53
(dd, J= 8.8, 1.9 Hz, 1H), 7.18-7.12 (m, 2H), 6.82
(s, 1H), 6.74-6.71 (dt,J= 7.1, 1.9 Hz, 1H), 4.88
(t,J=5.8,2H), 3.85 (1, J = 5.7 Hz, 2H), 3.56
3.32 (br m, 4H), 2.20-1.91 (br m, 4H)

22

443

'H NMR (500 MHz, CD;0D) § 8.25 (s, 1H), 7.89
(d,J=1.4Hz, 1H), 7.81 (d,J= 8.9 Hz, 1H),
7.72-7.69 (m, 3H), 7.54-7.51 (dd, J = 8.9, 2.0 Hz,
1H), 7.05-7.02 (d, J = 8.8 Hz, 2H), 6.86-6.84 (m,
2H), 4.87 (1,J = 5.8 Hz, 2H), 4.72-4.67 (m, 1H),
3.84 (t,J = 5.7 Hz, 2H), 3.50-3.32 (br m, 4H),
2.15-2.01 (br m, 4H), 1.35 (d,J = 6.0 Hz, 6H)

116



WD 2009/ 015037 PCT/ US2008/ 070535 H 'H NVR (500 Mz,
DVMSO-d6) b 8.24 (s, 1H), 8.02-8.01 (m 2H), 7.92-7.85
W@ m098HP37 7.51 (d, J 43 0 -N,N 468 = 8.6 Hz, REH/PSHIBO0535

(d, J= 2.0 Hz, 1H), 6.75 (dd, J= 7.1, 1.8 Hz, 1H),
4.87-4.85 (m 2H), 3.71- N 3.60 (m 6H), 3.38-3.31 (m
4H) HCL F3C CH3 H3C-N 'H NVR (500 Mz, DVEO-d6) b

Q 9QFE (hy o 1N Q 21 (o [l Q N1 (A 11— Q N =
21, 7.88-7.84 44 O N 44l (m sH. 5o-"7' g (m 1H),
6| 89- 6.88(m 1H),NN3.74(c (0 ,H&C f s, [H).8.13
4 3(1 9(d, :— d,J=17,
5 J H 170 Hz,
i H) 4(dd, J =
23 - b§9 51’9 HZII Szt 653
8 , 7.88g51 dQ—G‘O‘l@r Zlﬁ) 847 4RY (br m,
5 1.9 Hzn), ]3%8) 3@(1891 D), 3.44-3.34 (br m, 4H),
( J=7.1,2. OHz, 1E)12 1.94 (5%, f1), J=
7 (m 2H), 3.19- 3.15 (m 2H),
2199-2.93 (m 2H) 0- 2. 24 "GmM _CDDO®58L6 851H), 7.92
(M 2H), 1.89-1.84 m 2H) | REC=HR2NI7Z, HHNMR ({566 9Ntz H), 7.70
DMSO-d6) b 8.21 (¥, 1H), O|N(@/6B9(H, 1HS.58. B4k, / 28, 2.0
7/89-7.80 (m 8H), 4b N 413 Hz 5‘0r77244@J§m4Hn9H) GR8gH - 2.4
Hz, 1Hy 686-684 i , 1H), 6.58—
24E1 g 47(dd, 2

j’58‘]_t1 S‘HZ/@EE _|)7 '6.56 (m, 2H),'4.89 (t, ./ = 58Hz DY), 4.02 (1, =
&t 6.7 Hz, 2H), 3.87 (t,J = 5.8 Hz, 2H), 3.74-3.69
f (br m, 2H), 3.20-3.15 (br m, 2H), 2.39 (s, 3H),

5 . 2.19-2.16 (br m, 2H), 2.04-2.00 (br m, 2H),
s 1.80-1.75 (m, 2H), 1.55-1.49 (m, 2H), 1.00 (t,.J
=7.4 Hz, 3H)

(] 'H NMR (500 MHz, CD,0D) & 8.26 (s, 1H), 7.93

N (d,.J= 1.5 Hz, 1H) 7.82 (d,J= 8.9 Hz, 1H), 7.72

S (d,.J=7.0 Hz, 1H), 7.57 (dd,.J = 8.9, 2.1 Hz, 1H),

N 7.35-7.33 (m, 2H), 7.30-7.29 (m, 2H), 6.58 (d,.]

25 /@; 399 — 1.4 Hz, 1H), 6.55-6.53 (dd, J= 7.0, 2.2 Hz,

1H), 4.89 (t,.J = 5.7 Hz, 2H), 3.87 (t, /= 5.7 Hz,

2H), 3.76-3.67 (br m, 2H), 3.19-3.15 (br m, 2H),

239 (s, 3H) 2.22-2.11 (br m, 2H), 2.03-2.01 (br

m, 2H)

TH NMR (500 MHz, CD;0D) 8 8.25 (s, 1H), 7.91
{7 (d,J= 1.8 Hz, 1H), 7.81 (d,.J = 8.9 Hz, 1H), 7.69
N (d,J =69 Hz, 1H), 7.55-7.53 (dd, /= 8.9, 1.9
S Hz, 1H), 7.45 (d,.J = 7.3 Hz, 2H), 7.38 (t, /= 7.5
/@;N Hz 2H), 7.32 (d,J = 5.3, 1H), 7.25 (d,J = 8.5 Hz,
26 y 505 | 1H), 698 (d,J=2.5 Hz, 1H), 6.956.93 (dd, /=
8.4, 2.6 Hz, 1H), 6.56 (d,.J= 1.7 Hz, 1H), 6.55-
6.53 (dd,J= 6.9, 1.9 Hz, 1H), 5.13 (s, 2H), 4.87
(t,J = 5.8 Hz, 2H), 3.88-3.79 (br m, 2H), 3.34
3.32 (br m, 4H), 2.38 (s, 3H) 2.16-2.00 (br m,
4H)

@ 'H NMR (500 MHz, CD;0D) & 8.25 (s, 1H), 7.90
(d,J= 1.4 Hz, 1H), 7.81 (d,J = 8.9 Hz, 1H), 7.66
(d,J=7.1 Hz, 1H), 7.54-7.52 (dd, /= 8.9, 1.9

;
J@LN 449 | Hz, 1H),7.42 (d,/=82Hz 1H)7.19(d,J=18
/

Hz, 1H), 7.11-7.09 (dd, /= 8.2, 1.9 Hz, 1H), 6.78

(t,J=1.5 Hz 2H), 4.88 (t,.J = 5.6 Hz, 2H), 3.89
- (s,3H), 3.85 (t,J=5.7, 2H), 3.80-3.33 (br m,
al ocH, 4H), 2.17-2.00 (br m, 4H)

27
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2.84-2.80 (m 2H), 2.16-2.12 (m 2H) HCL F3C 'H NWR
(500 MHz, DMSO-d6) 6 9.05 (br s, NO NH2H), 8.28

W@ 200904037 8. 03-7.85 (m 7H), 7.51 (d, J 47 N BGPUS2088/070535
Hz, 1H), 6.89 (s, 1H), 6.75 (d. J= 7.0 Hz, 1H, 4.80
(d, J= 6.0 Hz, 2H), 3.99-3.95 (m1H), 3.30-3.23 (m
1H), 3.16-3. 10 (m 1H) 2.08-2.03 F3BC HC1 (m 1H),

199196 (m—1H) 91 1 85 (m 1H)y 1 741 70 (m

1H 121 Wo 2009/@503 PCT/ ISR 008 GROGEE CDXHE SN 26H31H)H 90

NVR (500 MHz, O d6) 6 9. 5Qd.(brl.4dz WH,82 (dOH 89 B2 1{5,7.73-

1H), 8. 2H), 7.89- 7.78@d.¢m>5.1, &7 NN 1BHY 54-7.54@, J =
»g (fid, e, 1H)‘29 @9’ PB7%?—73a?8dd457821(§’Hale)727

1_|) 0| HZ® ﬂ%:) 6.9 _( % J% 685

H, 4. H| 4. 40 5(8rHHf

3| 28- 3 3. 115-3. 10 %‘&f éfﬁ?rs( : %ngZH)

Hz, 3SH), 2.78 ( = 4.5 Hz, b2 }(%6

00 )

Hz,  DVBO- d6) 5 (br s ox 8.21 (s

1H), 8.02-8.00 (m 2H), 7. 8‘)17 82 (m 49 483 5H),

7147 (dd, J= 9.0, ¥.0|Hz, 1H)HNSRISO MHZQ?Bs@)@8H2(s 1H), 7.91

1H), 6.74 (dd, Jzﬁ.o 2.o+(slps|)782 ., 758.6 HE1lH).H69 &L,/ = 6.9

1 H) f93 b}.H)S 55 =8.5 d )725(c'lJ 8.5
293 ’1.489 "6 566,53 fpp2H),

( D. 42 (br

1 (W' 2H), 7. 88- 377% 3o ™ Hgéf(ifo”br

( LH), 6,89 (d, 350457 .0 Hz,

§ D 270z, —1H),—5-66

'H NMR (500 MHz, CD;0D) & 8.56 (s, 1H),
8.23 (s, 1H), 7.91-7.89 (m, 2H), 7.81-7.76 (m,
400 | 3H),7.54-7.51 (dd,J=8.9,2.0 Hz, 1H), 7.24 (s,

1H) 7.17-7.15 (dd, J= 7.5, 1.9 Hz, 1H), 4.92
4.84 (br m, 2 H), 3.74-3.55 (br m, 2H), 3.25-3.06
(br m, 4 H), 2.43 (s, 3H), 2.09-1.88 (br m, 4H)

30

"H NMR (500 MHz, CD;0D) 5 8.26 (s, 1H),
7.94-7.91 (m, 2H), 7.83 (d,J = 8.9 Hz, 1H),
7.80-7.77 (m, 2H), 7.70 (d, J = 8.0 Hz, 1H),
487 | 7.57-7.55(dd,J= 89,19 Hz, 1H), 6.72 (d,J =
1.5 Hz, 1H), 6.63-6.62 (dd, J = 7.0, 1.8 Hz, 1H),
4.89 (t,J = 5.6, 2H), 3.87 (1,.J = 5.6, 2H), 3.80—
. 3.57 (br m, 2 H), 3.20-3.02 (br m, 2H), 2.23-194
FiC cl (br m, 4H)

31

"H NMR (500 MHz, CD;0D) & 8.97 (d, J = 8.6
Hz, 1H), 8.33 (d,/=8.6 Hz, 1H), 8.30 (d,/=8.1
Hz, 1H), 8.28 (s, 1H), 8.25 (d,/=8.1 Hz, 1H),
8.10-8.07 (m, 1H), 7.98-7.96 (m, 2H), 7.91 (d,J
436 = 8.0 Hz, 1H), 7.87 (d, /= 7.0 Hz, 1H), 7.60-7.58
(dd,J=8.9, 2.0 Hz, 1H), 7.40 (d,J= 1.9 Hz, 1H),
7.25-7.23 (dd, J=1.1,2.0 Hz, 1H), 4.91 (t,J =
5.9,2H), 3.88 (t,J=5.9, 2H), 3.75-3.70 (m, 2 H),
3.21-3.15 (m, 2H), 2.19-2.16 (m, 2H), 2.05-2.01
(m, 2H)

32
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(br s, 1H), 4.56-4.52 (m 1H), 4.48-4.44 (m 1H), F3o0
HCl 4.27 (br s, 1H), 2.92-2.88 (br m 2H), 2.58 (br s,
W@ R)0osH3037 ' H NVR (500 MHz, DMSO-d6) 6 9. 60 (brrar/udidps/o70535
o NNNox 820 (s, 1H, 8.02-8.00 (m 2H), 7.89-7.80
(m 51 483 5H), 7.46 (dd, J= 8.5, 1.5 Hz, 1H), 6.89
J= 2.0 Hz, 1H), 674(dd .5,20Hz 1H),

~
o

57- HC1 4.53 {m 1Hy 4 49 m 427 (br s
), F3C 3.25-2.75 (br m 6 (RYS00(Y§HZ §D:QFBYP 81T NGV,
500 MHz, DVBO-d6) b 10.62- 16150 6741 05(dJ 8.5 Hz,
D. 21-10.09 (m 0.6H| 8.28 1( =~bg79/i 831((211
33Hp, 2H), 7.86, N(moabd, 1 55 dd 19Hz
(dd, J= 4, 7211 22 (dd, J =
4.70 (s, i @% 24H)5 289 (1, J
, JF 11.0 |'B757 710(Zr 4H03 267812 (m,
. 928379 (m 1. 2H), 172'16dn 21:1,*—285501—!&; 2H)
6H)—371=3-60—(m—0-8H); : 59-354 \ll )
51-3.43 (m 0.4H), B.22 (d, Jﬂ‘“ﬁ@@ EE{Z 0@3@

5, 0.4H), 2.39-2(36 |(m 1H).:
4H), 2.05-1.99 (m|1H) 122, 9%F
CT/ US2008/@70535 ™, H| NWRi (500 M, - I30E) | 538, 1%[%‘1 U5 7o
) .8 Hz, jLH)SHz71§§3 ﬂ72§1(dd 9 Hz, 1H),
Hz, 1M) 48965 5(& 20)J5878, .2 iz, 2H), 3.74-

d% ) 27 (s lH)
. g} 6 Hz, 1H),

H) | ' 7.53|(8dy (m])zH)83.9- 3]5(91bH)2ﬂ9I=|)15(m
65(m 2H)3HCB 85 6N/ (m 1H), 6.76-B).234(UY,m2H)7. 1

8 H J=5,

4 /0 (m

I\JIl—x\u—\Hl—\-UOAooCJO/\bouIHAI—\h

7—Hz—21=|)—3—88—ttﬂ—ﬁ—

. 3 04"%1\@111{;5[0&? E&p )§9|_g6(s 1H),

re 7 198.Y5 (m, 2H), 8.09-8.06 (m,
1H), 7.95 (d,J = 1.6 Hz, 1H), 7.91 (d, J = 1.6 Hz,
437 1H) 7.86-7.81 (m, 3H), 7.69-7.67 (dd, J=17.1,
1.8 Hz, 1H), 7.60-7.57 (dd, J = 8.9, 2.0 Hz, 1H),
490 (t,J=5.8,2H), 3.88 (, /= 5.9, 2H), 3.75~
3.70 (m, 2 H), 3.21-3.16 (br m, 2H), 2.20-2.17

(m, 2H), 2.04-2.00 (m, 2H)

35

'H NMR (500 MHz, CD;0D) § 8.53 (d, /= 8.9
Hz, 1H), 8.28 8.26 (m, 2H), 7.95 (d, /= 1.6 Hz,
1H), 7.91 (d,J=7.0 Hz, 1H), 7.86 (d,.J= 8.9 Hz,
455 | 1H), 7.58-7.56 (dd, J=8.9, 1.9 Hz, 1H) 7.44 (d,
J=1.6Hz, 1H), 7.36-7.34 (dd,J= 7.1, 2.0 Hz,

1H), 4.89 (1,.J= 5.9, 2H), 3.88 (t, /= 5.9, 2H),

3.72-3.70 (br m, 2 H), 3.21-3.15 (br m, 2H),
2.19-2.17 (m, 2H), 2.09-2.07 (m, 2H)

36

'"H NMR (500 MHz, DMSO-d;) 5 10.58 (br s,
1H), 8.28 (s, 1H), 8.02 (d, J = 8.0 Hz, 2H), 7.92—
469 | 7.84(m,5H), 7.5 (d,J=9.0 Hz, 1H), 6.90 (d,
=2.0 Hz, 1H), 6.75 (dd, J = 7.0, 2.0 Hz, 1H), 4.95

(br, 2H), 4.02-3.99 (m, 2H), 3.72-3.70 (m, 4H),

3.56-3.54 (m, 2H), 3.20 (br, 2H)

37
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< '"H NVR (500 MHz, CD3OD) 6 8.27 (d, J= 0.5 N Hz,
1H), 7.93 (d, J= 1.7 Hz, 1H), 7.86-7.79 (m N 3H),

WQ 288073086 (m 2H), 7.57-7.54 (dd, J= 8.9, 54 PCHVUI2008/@70535
Hz, 1H), 6.89 (s, 1H), 6.77-6.75 (m 1H), 4.89 (t, J=
5.7 Hz, 2H), 3.88 (t, J= 5.7 Hz, 2H), HCl 3.73-3.69
(m 2H), 3.21-3.15 (m 2H), 2.20-2.13 F3CF (m 2H),

06-—200—(m ZF%OPJ' NVR—(-500—MHz—CB30D)—6—8-26—(¢d;

F 0.7 Hz, 1H), 91 (d’ JF lH@xIM’}?S%ri?‘}az DK/IS%Z Fho 63 Tor
9 NHz, 1H, 7 72 (d, J= 64?1)'%41(( 6H); 2 fg(gl)t(s, :rbz(d
9 N Hz, 1H), 7.55-7{53 (dd J &0 87, 9H), 709 7HZ (m BH), 7.54 @,/ =
3 N 6. 3. 900 HZ 1), 120 (4,1H)2.0 16z, 818)-6758(6d,J
38 =6.5830 {8, 1HL 59 (b6s, T FH, 44CH.88 (m,
_ 72H91z1,.4321|.-3)7,(m31_}38.7§m.71 e 2H; 3.60
)-@?:1121),%-@*3 . 18), 1.7-3.33 g 1H),
( Wz(@éﬁ’éﬁ)%ﬁl 81

L 1.8 He, 1H)(m7‘Hé2 (d, J=

.UIIL, J.II), 5654 L))

7]

&
ANTDNOWTONGCPOO—~UIOR, P0G
«

| 42u0er G50 b DMIO-d, 1 o140 (br s,

_ 134014382

Hzo 3HbHD 31 dor Q4651), 028 (ad s 6.9 Fo,
JdR), 8.8 (&iz = s DH), 210, 85-184G3, 5H),
.54 (B89= 80 Hz JH),5.97 (sHiA]), @H)({, J =
BH)z, 113), 7.0 B G OH[, APO-213 (m, 2H),
1H).3. 196172, (1@,12H? H61-3.60
d@ 12%3 ?_m HS,((Zgn g r 141}]6’ 1%15 11H§1
(6,532 4 1y

’(dd J= 8.9, 57 IN

40

F;,C

483

)

6.90-6.88 \Il] LI'I),

'"H NMR (500 MHz, DMSO-d,) § 9.85 (s, 1H),
8.28 (s, 1H), 8.04-8.01 (m, 2H), 7.93-7.85 (m,
5H), 7.54 (dd, J= 8.8, 2.0 Hz, 1H), 6.90 (d,J= 1.9
Hz, 1H), 6.75 (dd, J= 7.2, 2.0 Hz, 1H), 4.95 4.85
(m, 2H), 3.97-3.93 (m, 1H), 3.81-3.76 (m, 1H),
3.71-3.63 (m, 3H), 3.58-3.52 (m, 1H), 3.16-3.10
(m, 1H), 2.14-2.05 (m, 1H), 2.04-1.97 (m, 1H),
1.89-1.81 (m, 1H), 1.78-1.70 (m, 1H)

41

483

'"H NMR (500 MHz, DMSO-d,) 5 9.88 (s, 1H),
8.28 (s, 1H), 8.04-8.00 (m, 2H), 7.92-7.83 (m,
5H), 7.54 (dd, J= 9.0, 1.9 Hz, 1H), 6.90 (d, J= 2.0
Hz, 1H), 6.75 (dd, J= 7.2, 2.0 Hz, 1H), 4.95 4.85
(m, 2H), 3.98-3.91 (m, 1H), 3.82-3.75 (m, 1H),
3.70-3.63 (m, 3H), 3.58-3.52 (m, 1H), 3.15-3.09
(m, 1H), 2.12-2.05 (m, 1H), 2.03-1.97 (m, 1H),
1.92-1.82 (m, 1H), 1.78-1.71 (m, 1H)

42

F,C

427

'"H NMR (500 MHz, DMSO-dy) 5 9.76 (br s, 1H),
8.28 (s, 1H), 8.02-8.01 (m, 2H), 7.92-7.84 (m,
5H), 7.55-7.53 (m, 1H), 6.89 (d, J = 2.0 Hz, 1H),
6.76-6.74 (m, 1H), 4.89 (1,J = 6.0 Hz, 2H), 3.65-
3.64 (m, 2H), 2.86 (s, 6H)
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4.89 (t, J=5.7 Hz, 2H), 4.12 (q, J= 7.0 Hz, 2H), HC1
3.88 (t, J 5.7 Hz, 2H), 3.73-3.69 (m 2H), 3.20- H3c-~o0
w@208/0(3087 2H), 2.19-2.14 (m 2H), 2.04-2.00 (n®CT/B5H008/070535

1.43 (t, J= 7.0 Hz, 3H) 123 WD 2009/ 015037
PCT/ US2008/ 070535 0 'H NMR (500 MHz, CD30D) 8 8. 26
(d, J= 0.4 Hz, 1H) 7.92 (d, 1.8 Hz, 1H), 7.82 (d,

J=
}=—8-9 o—N—Hz 7 Q 75 m 2N - 56-7-54 (dd
T i g O 1O L=/ B} LNAALE]

7 7 (
787 (m
L 58 N 487 8.9, 1. 9| Hz, 1), 7.33-7.30 (m 2H), 6. 86
5, 1H), N 6.75- {173 m 1H), 4.89 (t, J= 5.8, 2H),
87 (t, J = 5. 8, , 3. 71 (sNmvRHB0o MHZLBMEOV4,) 3KE)04 (s, 1H),
16-2.04 HA F3 o F ( ) 8.@—4-) INMRH) 502 Mizm, EHRCD), J
O NT0, |J=8.0HZ 11z 0.89H).,= 220 BB 1)d$.75 (dd,
/75 r d,| J=74, 08 Bz |HLHPT-43> G 2H), 551
1.9 o N Hz, 1H), 7.436¢an 6H=38543gn 4HH)
w89 N 483 7.23 (d, J= 8.4 Hz, 1H), 6.61

, 1H), N 6.5646.54 (dd, J= 7.0, 1.8 Hz,

H), 4.90 (U, J= d:m,l 5. 7, 2i), 3.388 (t, J= 5.7, ZH),

74-3.69 (m R2H)y co CH|3.21-3.15 (m 2H), 2.43

5, 3H), 2.19-2. 1%)(m 3 3| 2HINMR Gdb MEDDMSDd,2H)8S' (b s, 1H),

MR (500 MHz, CD3 b 8. 27 | (&121 (§*HD 891 (A +&9 HA, M), 7.88-7.84

23 d, J= 0. 448. 14(, gH), 3.30-0.49(m, AHHG.89-6Bff (m, LH),
( i m 13 _ }dng@lg}@ 1|~§|1),|4257(t§§ 6.5 Hz,

_|Zz ,1314)0 (t, h= ?Hzé@l)(gﬂ? (NP6~
.55 (dd, J= RS
) (t, J=5.7, N Hcl 2H) |

~n

44

4.9
SH), 388 \l =57 2H) 3743 70—N(m
1-3.16 2H), 2.21-2.14 (m 2H) H3C

9 (m 2|_|)§ TH NMR (500 MHz, DMSO-d;) 5 10.26 (br s,

NI\J-IBI—‘A\I\JCDZ"\OJI—A\I’\LI@I\JOJ’\LIC

1H), 8.21 (s, 1H), 8.01 (d,.J = 8.1 Hz, 2H), 7.88
7.84 (m, 5H), 7.49 (dd, J = 8.8, 1.9 Hz, 1H), 6.89
45 0 J@LNN 467 | (d,J=1.9 Hz, 1H), 6.74 (dd,./ = 7.1, 2.0 Hz, 1H),
N / 459 (t,J = 7.0 Hz, 2H), 3.54-3.51 (m, 2H), 3.19—
P 3.15 (m, 2H), 2.99-2.93 (m, 2H), 2.30-2.24 (m,
et 2H), 2.01-1.95 (m, 2H), 1.89-1.84 (m, 2H)
F,C

% 'H NMR (500 MHz, DMSO-d;) $ 8.21 (s, 1H),
o N 8.01 (d,J= 8.5 Hz, 2H), 7.89-7.80 (m, 8H),
46 J@LN 413 | 7.50-7.48 (m, 1H), 6.89 (d,J= 1.5 Hz, 1H), 6.74
;N (dd,J= 7.0, 2.0 Hz, 1H), 4.58 (t, .= 6.5 Hz, 2H),
2.84-2.80 (m, 2H), 2.16-2.12 (m, 2H)

F,C

HC1

/Q 'H NMR (500 MHz, DMSO-ds) & 9.05 (brs,
0 J@LNN H 2H), 8.28 (s, 1H), 8.03-7.85 (m, 7H), 7.51 (d, J =
N / 8.5 Hz, 1H), 6.89 (s, 1H), 6.75 (d. /= 7.0 Hz,
47 | 439 | 1H),4.80 (d,J= 6.0 Hz, 2H), 3.99-3.95 (m,1H),
. 3.30-3.23 (m, 1H), 3.16-3.10 (m, 1H), 2.08-2.03
PO (m, 1H), 1.99-1.96 (m, 1H), 1.91-1.85 (m, 1H),
1.74-1.70 (m, 1H)
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N- ' H NVR (500 MHz, CD3OD) 6 9.05 (s, 1H), 8.29-8.27
(dd, J= 8.4, 2.1 Hz, 1H), 8.22 (d, J= 8.4 Hz, 1H),
w@2@9/0(®37 1H), 7.90 (d, J= 1.8 Hz, N o N 1H),P@r/8320081070535
J= 7.2 Hz, 1H), 7.79 (d, J= 8.9 Hz, 61 N 468 1H)
7.53-7.51 (dd, J= 8.9, 1.9 Hz, 1H), 7.40 (d, HCl J=
1.7 Hz, 1H), 7.27-7.25 (dd, J= 7.2, 1.9 Hz, FSC N 1H),
463 (t 3= 6.5 2H) 3. 67 363 {m—2H)— 3. 27324
(m 2H), 3.08-3.03x(mM 2H), |2,43-2
2/16-2.12 (m 2 O%?H@S-l. 99 (gg’%’gﬁg)’o Hé@ié 0y ,1H),
Cb3CD) 6 8. s, 1H)| 7.98 i
48 (8, J= 1 H, o N47784 Q%J 9.§Z%ﬁm
(gd, 3I= . 1.9 62 N 468 fiz 60lld§ras 1619 8141149(1A-QH1 490 (br s,
He, 6. 87+ 6. 85 (dd, J=|7H3,3.28-0alda, 1HLH)15-%1089, 1(H),2.81
JEY6. 7 Hz, 2H), 3.88 |(t, J% 5(d7JHes H2HH), 238 K2/ 34687 3H)
(m 6H), 3.19-3.15 N HCL (m| 2H), 2.18-2.16 (m 2H),
2/06-2.01 (m 6H),; 1/83_(m 2H C 'H NNR (5oo Mz,
CP3CD) 6 8.27 (s 7.911% 89é%d§§1H)
(d, - [ 7.83 21 )789782(m
49 7{64-7.6 N h%g > Sh) 75’/3(d&9<i,9032&H§1ﬁ) 6.89
= i\bﬂél@H)’L6'7’4 (da,.s Jﬂl-d),zoi'lzaﬁ) 575

T

24-7.

D
It
b. 7, 28

2H)

P2 (brlN, HH)(4kd, 4.4/¥m2H),, 4.38 (19 s, 1H),
), HB.3C2.90 @ HCH).3.88 &r §,t4H)
3.21- 3.16 (m 2H),

Z
/\H/\QEI\)L,

5t(s—3H)

D 2009/ 015037
D3CD) 6 8.25
i, .

2720,
E’?LH?

fJNN
1H),

E6—TT
2008/ 0]
7.90
/.68-7.
(da]

LI‘I) 2 04=201 \II] LI‘I) 124

’@ﬁ R1R G0 h'/I_hJZ\IWISbSOO)% Mﬁ'g%gs 1H),
420 d=1H €02H200 (L H)H), 7888080 (m,
GZH)( dlak (4d 7 =6.591 5 iz, Hj-la 89 (d,J=
=2.8Hz,8H), &. 79(dhjzl ﬂd—l} 0 HZ,.188 5.60
(brs, 1H), 4.56-4.52 (m, 1H), 4.48-4.44 (m, 1H),
4.27 (br's, 1H), 2.92-2.88 (br m, 2H), 2.58 (br s,
6H)

51

o

*HC1

483

'H NMR (500 MHz, DMSO-d,) § 9.60 (br s, 1H),
8.20 (s, 1H), 8.02-8.00 (m, 2H), 7.89-7.80 (m,
5H), 7.46 (dd, J = 8.5, 1.5 Hz, 1H), 6.89 (d, /=

2.0 Hz, 1H), 6.74 (dd, J = 7.5, 2.0 Hz, 1H), 4.57—

4.53 (m, 1H), 4.49-4.46 (m, 1H), 4.27 (br s, 1H),

3.25-2.75 (br m, 6H), 1.85 (br s, 4H)

52

481

TH NMR (500 MHz, DMSO-ds) & 10.62-10.50
(m, 0.4H), 10.21-10.09 (m, 0.6H), 8.28 (s, 1H),
8.02 (d,J = 8.0 Hz, 2H), 7.96-7.80 (m, 5H), 7.55
(d,J=9.0 Hz, 1H), 6.90 (s, 1H), 6.75 (dd, J =
7.0, 1.5 Hz, 1H), 4.93-4.86 (m, 2H), 4.70 (s,
0.6H), 4.61-4.52 (m, 1.4H), 4.22 (d,J=11.0 Hz,
0.4H), 4.07-4.01 (m, 0.6H), 3.92-3.79 (m, 1.2H),
3.77 (d,J=8.5 Hz, 0.6H), 3.71-3.60 (m, 0.8H),
3.59-3.54 (m, 0.6H), 3.51-3.43 (m, 0.4H), 3.22
(d,J=12.0 Hz, 0.6 H), 2.64 (s, 0.4H), 2.39-2.36
(m, 1H), 2.12 (d,J = 11.5 Hz, 0.4H), 2.05-1.99

(m, 1H)

12
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64 N 454 7.08 (d, J= 2.2 Hz, 1H), 7.06 (s, 1H),

6.98-6.95 (m 2H), 6.90-6.88 (dd, J= 8.9, 2.5 Hz,
wako9/01k088 x3Co / \ NH HC1L (t, J= 5.8 Hz, 2H),PGI/8%2008/070535

J=5.8 Hz, 2H), 3.83 (s, 3H), 3.77-3.67 (br m 2H),

3.22-3.12 (br m 2H), 2.20-2.11 (br m 2H), 2.08-1.97

(br m 2H) C H NVR (500 MHz, CD30D) 6 8.27 (s, 1|—|),

7 Hz 1 KN 7Q2/r~| 1—QQ!_I-1 1 KN

CoLI A

1

= UL AN Y

6.6 , H{iH) , 7| BH NFEB500(MHz, c@;o@ 59,26 §s, H), 7.92
8 Hz, MH), 7.37 {@d=1B3319, H3,(d,ITHR,9 Hz, TH), 7.77
1H), | 6. 96- 6.(®4=RddzJH).F.69 (1. .25 &2 Hg 1H), 7.56-

He, ,
mm 3H) 437. $9-5dd. J= 831:9%1H>21-4)5<m32f9,8685
C 3 E

oq
N Z-
ZL.(..

9]
|98
T
*
o
=z CD n zZz—~7

lH)J @76:.,6 ([iéJ 1 8 Hz,

78 7 76 (m 2H)
C J 0.5
gl %% '779(m
: 8 d,J =89,
17 9°’H§% i o (@ 11:% 7 675(m 1H),
42892(2J25 21, (I, 38 (2H) 5.7 Hy, 2H),
00-Melzm, EH3AD)3. 16 (8,228, 208,2.13

1H) 7 .(@82H)(h.06J2:008mAR2hiz
LH) 7.49-7.47 (dd, J =

' Hz, ZZH)
%ﬁ@ 9216
.26 (s,
, 7

wn
N

of

gan soéM}é €D3H¥))5@k‘9(d J=07
2H), |31/8H3. 96% M1.62H) 1H), 7.82 (d, /= 8.9
46- 2. 3644, ), BH)(d, /2.721H21H)27.48M8, J = 8.9
m ggl) | 1HAEH)L7.867.6htdd, 2H)8,9, 1.9 Hz, 1H),
#3314 1,633 69(ddLHy 8.7,2,408. (1, 6.8=6.86
(dd,J= 13.2,2.4 Hz, 1H), 6.83 (s, 1H), 6.77-
6.75 (m, 1H), 4.89 (t,J= 5.7 Hz, 2H), 3.88 (m,
F 5H), 3.73-3.69 (m, 2H), 3.20-3.14 (m, 2H), 2.19—
2.13 (m, 2H), 2.05-2.01 (m, 2H)

] ,
9 68 (ddJ=73 1.0 Hz 1H)
7N 403 6.57-6. 4
86 N (t, J=
20-3.13 (m
HCL 2.

i
n
\,\-5
GID..
[N
~
[EN

% (o]
o}

OFRPNWW® DI—\I—‘I\)OOOOCD’\\IU'IOOB’\II—"\OU\I\I

@ "H NMR (500 MHz, CD;0D) & 8.26 (s, 1H), 7.92

(d,J=1.8 Hz, 1H), 7.82 (d,J= 8.9 Hz, 1H), 7.71
: (d,J=7.0 Hz, 1H), 7.56 7.54 (dd, J=8.9, 1.9

0 /@;\N Hz, 1H), 7.42 (d,J = 8.6, Hz, 1H), 7.14 (d, J = 2.5

56 N s 449 | Hz, 1H), 7.04-7.02 (dd, J = 8.6, 2.5 Hz, 1H), 6.68
| (d,J=1.8 Hz, 1H), 6.65 6.63 (dd, J=7.0, 1.9

“HCl Hz, 1H), 4.89 (t,J=5.7 Hz, 2H), 3.88 3.87 (m,

MeO al 5H), 3.72-3.69 (m, 2H), 3.20-3.15 (m, 2H), 2.21

2.13 (m, 2H), 2.06-2.01 (m, 2H)

(Nj 'H NMR (500 MHz, CD;0D) 5 8.25 (s, 1H), 7.90

(d,J=1.9 Hz, 1H), 7.82 (d,/ = 8.9 Hz, 1H),

o /@j 7.74-7.72 (m, 3H), 7.55-7.52 (dd, /= 8.9, 1.9
/N

57 N 429 Hz, 1H), 7.07-7.04 (m, 2H), 6.90-6.88 (m, 2H),
| P 4.89 (1,J=5.7 Hz, 2H), 4.12 (q,J = 7.0 Hz, 2H),
HC 3.88 (t,J = 5.7 Hz, 2H), 3.73-3.69 (m, 2H), 3.20-
HC O

3.15 (m, 2H), 2.19-2.14 (m, 2H), 2.04-2.00 (m,
2H), 1.43 (1,J = 7.0 Hz, 3H)
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'H NMR (500 MHz, CD30D) 6 8.21 (s, 1H), 7.82 N (s,
1H), 7.77 (d, J= 8.8 Hz, 1H), 7.57-7.56 (m 1H),
wQq 20090730874 (m 1H), 6.54-6.45 (m 2H), 4.82 NCTHUSRBE/O70535
3.71-3.64 (br m 2H), 3.29-3.28 (br m 68 N 405 3H),
2.61-2.55 (t, J= 8.5, 0.6 Hz, 0.6H), 2.48- N 2.41 (t,
J=13.2 Hz, 0.4H), 2.02 (s, 4H), 1.97- 1.67 (m 6H),
1 50-1.42 {m 3H 1. 34 {gq I=HO 131 Hz IH 1 05
(f, 9= 7.3 He, 2H>,{io 92 (d, %Nﬁﬁ%ml\/ﬁ{zocﬁ'bmék%(d'& 0
for 1C50 is estl ed{to be E':HZOLH)d79'§((IjnJGJ1@ﬁiQ an, ’b@%@g_gg
oh the neagur gercent i nhi B,tibgn.7s 709 &83}H), The 7.54 (dd, /=
58 present in on¥i s hot8T i mristoedo tin 1the3TonPOWNHES 6.86 (s, 1H),
found in th exanpl es 6.7&r0d'3 franyl), ot d9et J € 6RPOINAAES (1, J
falli hi nud he scope of |t PiveRt(inoH)aly (al 3. Jle-2.04
p'epr ed using the pr pbcedur ¢s set forth Knﬁ“{{ e above
clnt hot cho N Ny An-
=) IILIICLI \/ Q\/IICIIUO III 'JI C 1T
2009/ 015037 PCT/ US2008/ 070535}? Jamg%ﬁ MH%F%QQ 3qh leﬁﬁ
formula | using these| methods yi/L Lk o ggg (qdoJQ@
of ordi nar Ki kI infthe chelpjlzqall) 7al ¥ B = E@@{%& 712'h@s 1H)
59i nvention hasl been descABbed 728 (@etaisl it fs.qar, D#@ulmnH)
reference[td sone enbodi nent&sa-her@dl/=7but.s Hi, 1M, | 4904/ =
upder y fdose skill ed |i5, IHhe3.8r(t J t ha12H).8rH 69 ons2H),
and.co ifu, cati ons cah be eflf éét-éd>witZHi.3-48 re3FP1 191216 (m,
and scope of the inveption [126 WO 2HHG/M4 2% 2H)
PCT/ US2008/ 070535 ¢ CLAI M5 MéiNMQ(quMHm@D3®)8&27(AJ 09
can‘pound of fornul & || HH (CHR 4): 7R (d.¢=8.9 HrylHy 8.14.(d, /=09
T NN R Hzl)793(dJ—14Hle)784(tJ 8.9
: o /@;N Hz, 2H), 7.80-7.78 (dd, J= 5.8, 1.9 Hz, 1H), 7.72
60 N y 439 (d,J =89 Hz, 1H), 7.58-7.55 (dd, /= 8.9, 1.9
P Hz, 1H), 7.01-6.99 (m, 2H), 4.90 (t,J=5.7,
N 2H), 4.12 (s, 3H), 3.88 (1, J= 5.7, 2H), 3.74-3.70
N el (m, 2H), 3.21-3.16 (m, 2H), 2.21-2.14 (m, 2H)
He 2.07-1.99 (m, 2H)
'S TH NMR (500 MHz, CD;0D) § 9.05 (s, 1H),
J 8.29-8.27 (dd, J= 8.4, 2.1 Hz, 1H), 8.22 (d,J =
8.4 Hz, 1H), 8.20 (s, 1H), 7.90 (d, /= 1.8 Hz,
0 @@N 1H), 7.83 (d,.J= 7.2 Hz, 1H), 7.79 (d,J = 8.9 Hz,
61 N 468 | 1H), 7.53-7.51 (dd,J=8.9, 1.9 Hz, 1H), 7.40 (d,
ST aa J=1.7Hz, 1H), 7.27-7.25 (dd,J=17.2, 1.9 Hz,
oo 1H), 4.63 (1, = 6.5, 2H), 3.67-3.63 (m, 2H),
’ 3.27-3.24 (m, 2H), 3.08-3.03 (m, 2H), 2.43-2.36
(m, 2H), 2.16-2.12 (m, 2H) 2.03-1.99 (m, 2H)
(Nj 'H NMR (500 MHz, CD;0D) § 8.26 (s, 1H), 7.98
~ (d,J=8.7 Hz, 2H), 7.91 (d,J = 1.8 Hz, 1H),
o N 7.84-7.76 (m, 4H), 7.55-7.53 (dd, J=9.0, 1.9
62 J@LN 468 | Hz, 1H), 6.93 (d,J/ = 1.9 Hz, 1H), 6.87-6.85 (dd,
| X J=172,2.0 Hz, 1H), 4.89 (1,J = 5.7 Hz, 2H), 3.88
~ (t,J=5.7 Hz, 2H), 3.72-3.66 (m, 6H), 3.19-3.15
N el (m, 2H), 2.18-2.16 (m, 2H), 2.06-2.01 (m, 6H),
Q 1.83 (m, 2H)
{7 'H NMR (500 MHz, CD;0D) § 8.27 (s, 1H),
A 7.94 (d,J=1.7 Hz, 1H), 7.88 (d,J= 7.1 Hz, 1H),
NH 7.83 (d,.J=8.9 Hz, 1H), 7.64-7.61 (m, 2H),
0 /@;N 7.58-7.55 (dd, J=8.9, 1.9 Hz, 1H), 7.44 (d,J =
63 N 440 1.7 Hz, 1H), 7.37 (d, J = 8.4 Hz, 1H), 7.24 7.22
Ny P (dd,J=17.1, 1.9 Hz, 1H), 4.89 (1, = 5.7, 2H),
HSC@O el 3.88 (t,J=5.7, 2H), 3.74-3.70 (m, 2H), 3.21—
3.16 (m, 2H), 2.51 (s, 3H), 2.20-2.16 (m, 2H)
2.04-2.01 (m, 2H)
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B R5 1 whereinnisOorl; Ris NRR2, wherein R and

R2 are each independently H and optionally substituted
wa@bdogh150er R and R2, together with the N at onP€DUSHNL6T0535

they are attached, forma 4-7 nenbered optionally

substituted non-aromatic heterocyclic ring which

optionally contai ns 1 or 2 heteroatons in addition to

the—N-atem-shown—R3—andR4 ﬁre each—ndependentty
of alkyl: or R may @‘rbl ne Wi WH'R@B&D) &2 1H)H;90
form an optional IAU stbstit |t gQ%Jp%/ﬁ} % 752
selected fram ~_heteroaryl (ﬁ 3,
N (dd 89 7, 1H),
64 R are each™iy hdenpt Uy4 se s 1H), 6.98-6.95
-D-al kyl ;_alkyl, hal o} -CF3, ﬁnﬁﬁ) 6960 88'( ﬁLXb’ZSHZ 1H), 4.88
het.ef o n, hekerocyclyl; afé( RL4 918, 107 87-(Ok 5 88, 2H), 3.83
ptovi ded that when n s O, RS(samj R4-ne7ebihh, aH;j3Ezz4332(brm
pyrrolidin-1-yl, then|(a) when)B.is.d (& 2Heabel 6d(br m, 2H)
npnocyclic aronati ¢/ HeTerocyc
het er oat om of sai d nocycl i ﬁg% Ogﬁéir;eg Qﬂ%é}i(? ﬂg;?ﬁ
agdj acent to the ‘sti tion V\,f1e|r((§JB6atHZagi)eyss7L7055t( hes=89,19
.pyridi none R @; ,~ ang éb% Weni B, 1.5 (@oemlHAMH)ChI 1i(& J = 2.4
65 slibstituted af the 2-podPti on HoyiHEbheXY4 Gid, /a8 he Hz, 1H),
3t posi met hyl , | t her e |i &80a¢.7d (@a¥H), ©ivdt, Adai tHzahial3.88
slibst 'mH or't he phenyl gD AP AL WOS 2GR PSE$573H), 3.72
PCT/ US2008/ 070535 2. A corrpolﬁlﬁa%él@e%%(ibﬁ@s%ZdVéhfFﬁ@s 2.03
wth the further proviso thd '
afe H Ris pyrraolidip-1-yl a@NﬁR'(%O%}E‘ CYID) 6834 (d,./=2.5
aromatic heter ocy I e, then eig;her), 8(16)(5 ai), Jy@ga $50 @), 7.83 (d,
het eroat om of said bigyclic|a~awati oH)NE1SeT. DorC e, 1.8 7.54 (d,
66 atlj acent to %t @si 1i gy where- B, ab Hadhes .95 al, A9 Hz, 1H),
pyri di none jnoi ety, or|(ii) fh0rddng= of, 29alzdii Bl /€19 Hz,
afomat i eterocycl e Wi ch at Hachedt {058 e 2by 388l (tnlones Hz,
npi etys S naiu contal n a hetZEh-at76mo8 8 mAZeblogphtibr m, 2H),
according to claim1 pr 2, \pheféf ' Rore %}Bi%(@f]e?fqﬂrnbﬁ@
the group consisting|ol pyfnraNyvR Beolvidl CD,OD) 8.23 (s, 1H), 7.84
3t hydroxypyrrolidin-1ryl, mor@beliisatAtl7.783d,./ =289 Hz, 1H), 7.55
hydr oxynet hyl pyrrolidjn-1-yl, (@i7meRlhiyl & mHe,7.47 (dd, /=89, 1.9
pl perazin-1-yl, am no and 2- obail), 6.3z abs @y.¢lF0[321.2Hz 1H),
67 1] hept ane- 59| N 403 6.57-6.54 (m, 2H), 4.87 (t,J = 5.7 Hz, 2H), 3.86
1 N / (t,J = 5.7 Hz, 2H), 3.73-3.69 (m, 2H), 3.20-3.13
/@/é (m, 2H), 2.46-2.36 (m, 3H), 2.21-2.12 (m, 2H),
HCI 2.05-1.97 (m, 2H), 1.96-1.85 (m, 2H), 1.79-1.71
H,C (m, 1H), 1.44-1.34 (m, 1H), 1.03 (d, J = 6.6 Hz,
3H)
@ "H NMR (500 MHz, CD;0D) & 8.21 (s, 1H), 7.82
N (s, 1H), 7.77 (d, J = 8.8 Hz, 1H), 7.57-7.56 (m,
S 1H), 7.47-7.44 (m, 1H), 6.54-6.45 (m, 2H), 4.82
m, 2H), 3.71-3.64 (br m, 2H), 3.29-3.28 (br m,
68 0 /@N 405 (3H), 2.)61—2.55 (t,J(= 8.5, 0.6) Hz, 0.6H), 2.48—
/O/@ 2.41 (t,J = 13.2 Hz, 0.4H), 2.02 (s, 4H), 1.97—
= 1.67 (m, 6H), 1.59-1.42 (m, 3H), 1.34 (q,J =
Hel 13.1 Hz, 1H), 1.05 (d,J= 7.3 Hz, 2H), 0.92 (d, ./
HyC =7.0 Hz, 1H)

*K; for ICs is estimated to be around 3 micromolar based on the measured percent
inhibition.

[00183] The present invention is not limited to the compounds found in the above
examples, and many other compounds falling within the scope of the invention may also be

prepared using the procedures set forth in the above synthetic schemes. The preparation of
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4. A conmpound according to any of clains 1 to 3,
wherein Ris selected from S- 3-

whyapox3ppyrrol i di n-1-yl, R-3-hydroxypyrrolidi nPAF/yE2008/070535
S- 3- hydr oxynet hyl pyrrolidin-1- yl and
R- 3- hydr oxynet hyl pyrrolidin-1-yl, and (1S, 4S)-2-oxa- 5-
azabicyclo[2 2. 1] heptane-5-yl. 5. A conpound

accordi n 1to, 4 eln R3 and R
ad i bmAoeS g B S Ther Rt et B g i i APt (A g o oginary
gﬂﬂh§ﬂ&Qﬂghﬁﬁﬂmﬂ§th either R3 or R4 to forn1 an

optionally substituted pyrrolidin-2-yl 7. A conpound
according to claim1, wherein B, taken together with

1001581 5T FRGRRT it B G T G SR e 45 o

emboddhien® the‘l\e(ﬁoﬂiﬂqmﬂl BCEIcekitdrd Hyothaiéyskﬂfedqh gt that @ribtions and
wherein n is 0. A conpound according to any of

modifjcations qap by cffgpied @flthnhthrs spifit and se@pe\ef thg dTyentign 37
PCT/ US2008/ 070535 11. A conpound according to any of
clains 1 to 10, wherein B is phenyl. 12. A conpound
according to claim11l, wherein B, taken together with
R5, R6 and R7, is selected fromthe group consisting
of phenyl, 4-chlorophenyl, 4-fluorophenyl, 3-
chl or ophenyl , 3-phenoxyphenyl,
4-trifluoromet hyl phenyl, 3-trifluoronethyl phenyl,
2, 4-di chl or ophenyl, 4-nethyl phenyl,
4-trifluoromet hoxyphenyl, 4-cyanophenyl, 4-
nmet hoxyphenyl, 2-cyano-4-fl uorophenyl,
2, 4- di met hoxyphenyl, 2, 4-difl uorophenyl,
4-1i sopropoxyphenyl, 2,4-di-trifluoronethyl phenyl,
4- n- but oxy- 2- net hyl phenyl , 2- net hyl phenyl,
4- benzyl oxy- 2- net hyl phenyl, 4-chl or o- 2- net hoxyphenyl ,
benzodi oxol -5-yl, 4-nethoxy-2-met hyl phenyl and
2-chloro-4-trifluoronethyl phenyl,
4-chl or o- 2-f | uor ophenyl ,
4-triflluoronethyl-2-fluorophenyl, 4-nmethoxy-2-
fl uorophenyl, 4-methoxy-2-chl orophenyl,
4- et hoxyphenyl, 4-trifluoronethoxy-2- fluorophenyl,
and 4-trifluoronethoxy-2-net hyl phenyl ,
4- (pi peri di ne-1-yl)phenyl, and 4-(1H pyrazol -
-yl )phenyl. 13. A conpound according to any of clains
1 to 10, wherein B, taken together with R5, R6 and
R7, is selected from napthal en-1-yl and
napht hal en-2-yl . 14. A conpound according to any of
claim1l to 10, wherein B, taken together with R5, R6
and R7, is benzot hi ophene or benzofuran. 15. A
conmpound according to claim 14, wherein B, taken
together with R5, R6 and R7, is selected from
benzot hi ophene-2-yl and benzof uran-2-yl.
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16. A conmpound according to any of clainms 1 to 10,
wherein B is indole. 17. A conpound according to claim
waggomkesei n B, taken together with R5, R6 andP@IUS1088/070535

5- met hoxyi ndol - 2-yl . 18. A conpound according to claim

16, wherein B is N-alkyl substituted indole. 129 WO

2009/ 015037 PCT/ US2008/ 070535 19. A conpound

according to claim17, Mhéigh@§F taken together wth

R5, R6 and R7, is selecte 1- net hyl i ndol - 2-yl,

1- et hyl i ndol -5-yl, and 1-nethyl-5-nethoxyi ndol - 2-yl.

20. A conpound according to any of clains to 10,
VW%MhHﬂ@hndBiis pyridine. 21. A conpound according to

ein q taken together with R5, R6 and

L. 0§*’E&¥g (5ﬁmF?on15 nethylpyrldlne 2-yl,
5 chloropyrldln 2-yl, and 5-

trlfluoronethylpyrldln 2-yl . 22 d according
to any of clainms 1 to 10 el t oget her
with R5, R6 and R7, is seﬁt{/‘ﬁr om?ﬁrﬁél i ne,

gui nazol i ne, angyopt|o'. .o itute pyri dazi ne.

23. A conpound ascordlhg o claim 22, wherein B, taken
together withRRS/ Rorand R7, is selected from
qui nolin-2-yl, gxingzolin-2-yl, and
6- trlfluoroneﬁhylpyrlda2|n 3- yI 24. A conpbund
heaeccordlng to any of clainms 1 to 10, wherein B, taken
Wil yet her with R5, R6 and R7, is selected from
n 1-mEiéyl;i ndazol -5-yl. 25. A conpound according to any
of clajns 1 to 10, wherein B, taken tg%ether wth R5,

R61SAMY H??Whi?@ms%]l Bt re ey 15d¢13§t1¢ﬁplﬂbi pndsentipnally subpfituted

iﬁ%@ Spgpgx'tx‘c[‘g i eg%eg : glrthgmb?ﬂéﬁﬁgf) v&éc%' tﬂ%{j Jﬁ%tt&&ed form a 4-7
s eheaibectdfapaondtynsbltithey abohexmdtictrydrocy2lic rifg ediighosptidnally

according to any of cla 1 to 10, wherein B, taken
t ofHHBY T Rf £ ﬁefR@ator%ma%ﬁigﬁm to the N afose shaw™t r om

R’ aﬁ"t% KEEI}%%IaEﬁ/ ﬁlldeﬁle eIlltI}yﬂ'I ‘or %&Zl Rr ‘R&ﬂ‘gf H&Hblﬂg Gl iy Rﬁ}omto form

cl ai ns rei’n the conpo Is selected fro

t hen gptoplly sutptibwedygyrrd @th-WO1;,2009/ 015037

PCII;/se ecteg%locr)rzgrg?geterlsgryl,l\lanﬁ_cgrclglalkyl;

R’ , RS , R’ are each independently selected from H, -OH, -O-alkyl, alkyl, halo, -CFs, and

-CN, -O-aryl, heteroaryl, heterocyclyl; and
R'"is H or -OH; and
provided that when n is 0, R* and R* are H and R is pyrrolidin-1-yl, then
(a) when B is a 5-7-membered monocyclic aromatic heterocycle, at least one
heteroatom of said monocyclic aromatic heterocycle is adjacent to the
position where B attaches to the pyridinone moiety, and
(b) when B is phenyl which is substituted at the 2-position by methoxy or at the
3-position by methyl, there is at least one additional substituent on the phenyl

ring.
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N d ,NCFSNNCH3 O " NOCNN ONNONO,N VNN
N H3C F3CO 131 WD 2009/ 015037 PCT/ US2008/ 070535

A compound according to claim 1, with the further proviso that when n is 0, R and

R* are H, R is pyrrolidin-1-yl and B is a bicyclic aromatic heterocycle, then either

(1) at least one heteroatom of said bicyclic aromatic heterocycle is adjacent to the
position where B attaches to the pyridinone moiety, or

(i)  the ring of said bicyclic aromatic heterocycle which attaches to the pyridinone

moiety does not contain a heteratom.
A compound according to claim 1 or 2, wherein R is selected from the group
consisting of pyrrolidin-1-yl, 3-hydroxypyrrolidin-1-yl, morpholin-4-yl, 3-
hydroxymethylpyrrolidin-1-yl, dimethylamino, piperazin-1-yl, amino, and 2-oxa-5-
azabicyclo[2.2.1]heptane-5-yl.
A compound according to any of claims 1 to 3, wherein R is selected from S-3-
hydroxypyrrolidin-1-yl, R-3-hydroxypyrrolidin-1-yl, S-3-hydroxymethylpyrrolidin-1-
yl and R-3-hydroxymethylpyrrolidin-1-yl, and (15,45)-2-oxa-5-
azabicyclo[2.2.1]heptane-5-yl.

A compound according to any of claims 1 to 4, wherein R? and R* are both H.

A compound according claim 1, wherein R is combined with either R® or R* to form

an optionally substituted pyrrolidin-2-yl

A compound according to claim 1, wherein B, taken together with R’, R® and R’, is

4-trifluoromethylphenyl and n is 1.

A compound according to claim 7, wherein R'* is -OH.

A compound according to any of claims 1 to 7, wherein n is 0.

A compound according to any of claims to 7, wherein n is 1.

128



CN oNONON N/ /N~N NNJCN CH3 NC H3CO J
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11.

12.

13.

14.

15.

16.

17.

18.

D)
"CH3 ( G OCH3 NN N ONONNONN

A compound according to any of claims 1 to 10, wherein B is phenyl.

A compound according to claim 11, wherein B, taken together with R>, R®and R’, is
selected from the group consisting of phenyl, 4-chlorophenyl, 4-fluorophenyl, 3-
chlorophenyl, 3-phenoxyphenyl, 4-trifluoromethylphenyl, 3-trifluoromethylphenyl,
2,4-dichlorophenyl, 4-methylphenyl, 4-trifluoromethoxyphenyl, 4-cyanophenyl, 4-
methoxyphenyl, 2-cyano-4-fluorophenyl, 2,4-dimethoxyphenyl, 2,4-difluorophenyl,
4-isopropoxyphenyl, 2,4-di-trifluoromethylphenyl, 4-n-butoxy-2-methylphenyl, 2-
methylphenyl, 4-benzyloxy-2-methylphenyl, 4-chloro-2-methoxyphenyl,
benzodioxol-5-yl, 4-methoxy-2-methylphenyl and 2-chloro-4-trifluoromethylphenyl,
4-chloro-2-fluorophenyl, 4-triflluoromethyl-2-fluorophenyl, 4-methoxy-2-
fluorophenyl, 4-methoxy-2-chlorophenyl, 4-cthoxyphenyl, 4-trifluoromethoxy-2-
fluorophenyl, and 4-trifluoromethoxy-2-methylphenyl, 4-(piperidine-1-yl)phenyl, and
4-(1H-pyrazol-1-yl)phenyl.

A compound according to any of claims 1 to 10, wherein B, taken together with R,

R and R’ is selected from napthalen-1-yl and naphthalen-2-yl.

A compound according to any of claim 1 to 10, wherein B, taken together with R, R®

and R’, is benzothiophene or benzofuran.

A compound according to claim 14, wherein B, taken together with R>, R®and R’, is

selected from benzothiophene-2-yl and benzofuran-2-yl.

A compound according to any of claims 1 to 10, wherein B is indole.

A compound according to claim 16, wherein B, taken together with R>, R®and R’, is

5-methoxyindol-2-yl.

A compound according to claim 16, wherein B is N-alkyl substituted indole.
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

NNN NOHCG 0 CH3 H3C N
PCT/ US2008/ 070535 <3 N N N
woLkFs@ts0et C N7 7 7 NN
NNN NI :N F3C F3C N
NN F3C F3C F3C H3C HO N HO N N-CH3

037

N NNf NN

O O MNNI/BSM08/040535
N ON |

5
0gzo
o2

A compound according to claim 17, wherein B, taken together with R>, R®and R’, is
selected from 1-methylindol-2-yl, 1-methylindol-5-yl, and 1-methyl-5-methoxyindol-
2-yl.

A compound according to any of claims to 10, wherein B is pyridine.

A compound according to claim 20, wherein B, taken together with R>, R®and R’, is
selected from 5-methylpyridine-2-yl, 5-chloropyridin-2-yl, and 5-
trifluoromethylpyridin-2-yl.

A compound according to any of claims 1 to 10, wherein B, taken together with R,
R® and R, is selected from quinoline, quinazoline, and optionally substituted

pyridazine.

A compound according to claim 22, wherein B, taken together with R>, R®and R’, is

selected from quinolin-2-yl, quinazolin-2-yl, and 6-trifluoromethylpyridazin-3-yl.

A compound according to any of claims 1 to 10, wherein B, taken together with R,

R® and R’, is selected from 1-methylindazol-5-yl.

A compound according to any of claims 1 to 10, wherein B, taken together with R,

R® and R’, is selected from 5-methylbenzisoxazol-2-yl.

A compound according to any of claim 1 to 10, wherein B, taken together with R, R®

and R’, is selected from 4-methylcyclohex-1-enyl.

A compound according to any of claims 1 to 10, wherein B, taken together with R,

R® and R’, is selected from 4-methylcyclohex-1-yl.

A compound according to any of claims 1, wherein the compound is selected from

the group comprising:
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o NNo N JCH3CJ::~, and H3C 29. A conpound

according to claim28, which is a pharmaceutically
waewmeptsabt e salt thereof. 30. A conpound accordi/nsong070535

claim1, wherein the conpound is selected fromthe

group conprising:t NCNJ -1 No NONNONN-CCN

CLNN N d OJCNONON NCL N-N F3C~CH3 C1

135 WD 2009/ 015037 PCT/ US2008/ 070535, NJ N O N O 1IN

NO NNN HSCFzszOCHS NUNCN ONOONN N

N

FiC

FiC

FiC

FiC

FiC
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29.

30.

~N N N-i Nand H3C 31. A conpound according to
claim 30, which is a pharnmaceutically acceptable salt
thereof. 32. A conpound according to claim1, wherein
the conpound is selected fromthe group conprising:

NCCNJ NONN NNNONN CLNN N,~d OiNO (]
JJ: / NONN NN CI’N F3C A 6-: CH3 C1,138

H;CO H;CO

A compound according to claim 28, which is a pharmaceutically acceptable salt

thereof.

A compound according to claim 1, wherein the compound is selected from the group

comprising:

FiC
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ON NNNN NHCFCOCH HO 3 NJ N/ NONON
w@bbog/odsoBy N N H3C, 0 CH3 F3C O F3C CH3 s N HIMUSH00$070535

HCNONNNONNINN rL, F3C F3C F3C 139 WO 2009/ 015037

PCT/ US2008/ 070535 ON OH3 N\CH3 ON, "OH\' N~NO
NN ONNO JAOICE NN F3C F3C F3C
? ? (
Q/i; /@\/@ ‘ i
H,CO , H:Co OCH, F F
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pharmaceutically acceptable salt thereof. 34. A

conmpound according to claim1, wherein the conpound is

selected fromthe group conprising: NON ONN O N

N -CC N Cl 140 WO 2009/ 015037 PCT/ US2008/ 070535 5[[\]

N"c ONNO O iNIINNNHGINNFBCCHSHgN
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NNrNJC:~ NNJ ~ J F3COH3C,0 CH3 F3C 7 7 7 CH3
HsCN HO N HON O N NN O N NNN NN F3C F3C F3C O CH3
WOR0@HE30 N "OHCN NO\ N/ iNCNNO F3QEBUSHBQI70535
141 WD 2009/ 015037 PCT/ US2008/ 070535 "NJ "NJ r-j N N
N NNN NjCIl JoCCCLFF3ICFMOCL NJ Nr-j O

ON) ~ NN

and H:C

31. A compound according to claim 30, which is a pharmaceutically acceptable salt
thereof.

32. A compound according to claim 1, wherein the compound is selected from the group
comprising:
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FSCOF MMOF, and ~HO ON ~N NF3C 35 A

conpound according to claim34, which is a
w@b@eroeoguti cal |y acceptable salt thereof. 36PCHUS2008/070535

phar maceuti cal conposition conprising a conpound

according to any of clains 1 to 35 and a

phar maceutically acceptable carrier, excipient or

diluent therefor. 37. A method of treating

non-al coholic fatty |iver disease,_ conprising <(i
adm nistering toNa patient inn of such treatment
a therapeuticall ef fective anount of a conpound

according to nof clainms 1 to 35. 38. A net
treating o eNconprl sin rN steringt gm
reduci ng ef f ecti /

acg g to any c& 1 to 35. 1423WO 2009/ 015037
PCT/ US2008/ 070535 °39. A method of treatlng anxi ety,
conprising admnistering to a patient in need of such
treatnment an effective anount of a conpound accordjng
to any of clainms 1 to 35. 40. A nethod of treating
depr essi on, conp(f§ing adm ni stering to a patient in
need of such treatnment an effectiVe amount of a [
conmpound according to any of clai 1to 35 41. A

net hod of tge g a dlsease 0 di ti on whioch
- X ment i th an-NCH ¥
ner eof

3 3 F;C
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33.

34.

FiC , F,C ,

o N o N\N o N
/ N 7 / N
N | N N
=
F;C F

Cl F 3 MeO F

N
,MeO cl ,and HC™ O

A compound according to claim 32, which is a pharmaceutically acceptable salt

thereof.

A compound according to claim 1, wherein the compound is selected from the group

comprising:
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35.

36.

37.

38.

H N
O N
o N, N 0 N,
/N N /) /N
B _ B
= =
cl F ,Fsc F

Z Z
o]

Z,

E\ 2z
Z,

/@\/d ‘ 4
F3CO MeO F , and

A compound according to claim 34, which is a pharmaceutically acceptable salt

T
e}
Z,

i\ Z\/\

thereof.

A pharmaceutical composition comprising a compound according to any of claims 1

to 35 and a pharmaceutically acceptable carrier, excipient or diluent therefor.

A method of treating non-alcoholic fatty liver disease, comprising administering to a
patient in need of such treatment a therapeutically effective amount of a compound

according to any of claims 1 to 35.

A method of treating obesity, comprising administering to a patient in need of obesity
reduction an obesity-reducing effective amount of a compound according to any

claims 1 to 35.
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39.

40.

41.

A method of treating anxiety, comprising administering to a patient in need of such

treatment an effective amount of a compound according to any of claims 1 to 35.

A method of treating depression, comprising administering to a patient in need of
such treatment an effective amount of a compound according to any of claims 1 to

35.
A method of treating a disease or condition which is susceptible to treatment with an

MCH; receptor modulator, comprising administering to a patient in need thereof a

therapeutically effective amount of a compound according to any of claims 1 to 35.
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