-1 -5-PYRIDINONE SUBSTITUTED INDAZOLES Related Applications
[0001] This application claims priority of U.S. Provisional Application No.
60/884,351, filed January 10, 2007. Field of the Invention [0002] The
invention relates to human melanin-concentrating hormone (MCH1)
receptor-selective antagonists 5-pyridinone substituted indazoles that are
useful for treating obesity, to pharmaceut'rcbl‘compositions comprising these
compounds, and to methods for the treatment of obesity, anxiety, depression,
and psychiatric dé&?&&@W&’ﬁﬁ%ﬂ%ﬁTﬁy@BﬂP %Fébesity and the
multitude of co-morbidities associated with obesity such as diabetes,

dysii ie%epiaﬁcc%%nary heart disease, and c_ertain cancers are a major _

C ublic health. The currently available pharmaceutical therapies
fdPPa]tidutrrmicatiobelsiphaneriiilel sffftavyiand SipklietfiardNihL0idit. 351,
thaitdusguahus, thete is a significant medical need for better
pharmacotherapy for obesity. [0004] Melanin-concentrating hormone (MCH)
has been identified as an orexigenic peptide that exerts an effect on food
inkaké embeladyheight regulation. MCH is a cyclic 19 amino acid

n tide expressed. in the zona incerta and lateral hypothalamus i
S S e LR AN IRl MR IS s
stigpentestdedtivg witeaenrjectetyindontne [stbsaluiechtiidizdesattatridettiseful for
MRNM SN 18 YREsgkatadiInhsByiReHals, pLogp&ticahpAbasemice
(ob/ob) and in fasted control and ob/ob animals. [n addition, animals treated
witRREH SHBG TRUrBeeY RPEilikods iUl Rt Rl RVSRamisRifgs in 2
humamanetabolic syndrome (Gomori, A. Chronic infusion of MCH causes

0 egf;t rin ice Am. J. Physiol. Endocrinol. Metab. 284, E583, 2002). Mice
Iac%rr%—ﬁ@ are hypophagic and lean with increased metabolic rate,

wWiIERSh Hberiyakmdvibe-expitasdingfMCghidibxcaswoetightiath bxdistardards
apgiigh @ AisteaMCEbisthoudht tahave slfectian OISV QURAYStERRern

functions as well (Rocksz, L. L. Biological Examination of Melanin

clondshtiaify koo AerEn Ny ki RS RRasEISHH DETARSH A g aensat of
PessgChl(5)maéd, e2006) Amloabastteets -tRat Ipfetakticaupledrreeeor: is a
(GPCR) was recently identified as a receptor far MCH. Disruption of the

D R e R R P R Atoromian may
tH080d¢ Mebuhitowouertensiop theraffectsMEMCH.{ MeBriatevi{iBl Reeentrexigenic
agvancemin Ne-AiISGoMery: %@fé&ﬁﬁa‘k@%ﬂ“ﬁoﬁﬂ%}gm%i&&ﬁpt%cH_ is a
antagonists Curr. Opin. Drug Disc. & Dev. 9(4), 496, 2006). Brief Description
of YREInlRnfiB¥N000'Y] TRERPE IO VIFEESH hcortbindnitinSFa nitiddilfisr
ofi{ipetiaveniiom aespsnfouNddh forvnfardstrivvidareha Riis tediclonver alMyH is
which is optionally substituted by up to 3 hala atoms; m.and p are each 0
e S e e e e A S Sl Mo
sébe At romprt g Qi dund thewhepatkgligmus of genetically obese mice (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 system functions as well
(Rocksz, L. L. Biological Examination of Melanin Concentrating Hormone 1: Multi-

tasking from the hypothalamus Drug News Perspect 19(5), 273, 2006). An orphan G-



R is -OH, alkoxy, hydroxyalkoxy, alkoxyalkoxy, or -NR1R2, wherein (i) R1
and R2 are each independently selected from H and optionally substituted
alkyl, or (i) R1 and R2, together with the N atom to which they are attached,
form a 4 to 7-membered optionally substituted non-aromatic ring system
which optionally contains 1 or 2 heteroatoms in addition to the N atom shown,
or (i) NR1R2, taken together with CR312£ and, if present, the CH2 between
NR1R2 and CR3R4, forms a 5 to 10-membered optionally substituted
BRSO §SSRRE W oitforeify Cortsmy $ bR RetiiBitorid i ICH-
abhikitignida tifeN bitating hewaeXNECSElectebk MOH GecePpibt; i 4\ MIRKI -4 raapebnism,
-CH2-: RG is selected from H and.lower alkyl: nd 6.are taken :
e U R, L R e
hijrdisseyery i dvglevairoBcRNTAMa MFBAIALIC S NOTHASOM BF GromEampen. Drug
hefgrogypls, , aagl R, RP@nd R9 are each independently selected from H,
-OH, -0-alkyl, -alkyl, halo, -S(0)-alkyl, -S02-alkyl, - CF3, -CN and phenyl.
[0006] In accordance with some embodiments of the invention, R is selected
frenetRgitrtpeongistingofiqyrrolidin- 1-yl, piperidin-I-yl, morpholin-4-yl,

4- -piperazinl-y|, 2-methylpiperidin-1-yl. 3-fluoropyrrolidin-1-yI :
o e e L OAEE ST fpvention.
(ZRug®pd@cipmetHybiperidin-1-yl, (28,6R)-2,6-dimethylmorphol-4-yl,
piperazin-I-yl, 3,5-dimethylmorpholin-4-yl, 4- ag Egi%'perazin-l-yl,
4,4-difluoropiperidin-1-yl, piperazin-2-one-43ﬂ, ?213 R)-2,5-
dimethylpyrrolidin-I-yl, isobutyla no, b, »{@traﬁﬁéiﬁylpiperidin-l-yl, 2,2-
dimethylmorpholin-4-yl, (§3:3- methexypyrrefidin- 1Ryl, 2-oxa-5-
azabicyclol2.2.11heptan-5tyl, Lfluropiperidm—l-yl, (S)-3-fluoropyrrolidin-1-yl,
3,3- difluoropyrrolidin- 1%/, Zhydfoxypiperidin- 1 -yl, (R)-3 -hydroxypyrrolidin-
1whef&)-2- methoxymethylpyrrolidin- 1-yl, (S)-3-hydroxypyrrolidin-1-yl, (R)-2-

hydroxymethylpyrralidin-l-yl, (S)-2-hydroxymethylpyrrolidin-1-yl, and
o R R MRS RS B8 cogetner
with@R3RAcaritl) ifipremenidehch@HP- HpinederNR1R2 and CR3R4, is a
meiehs selected i pRaie e Rsrtbd(RIRYIT OB Rigr Ydw@ hRygrolidin-2-yl,
4-(R)-h¥7cljroxypyrrol|d|n-2- |, 4,5-dihydroimidazol-2-y], o s
(15,87 2Appr abyrs v %yrr@l@iy,QUEﬁﬁYm%{ZNRZ-%h yherein (i) R and R” are
mathyihdd ferdibirlr Gefebtdimichaz -y baiolally substituted alkyl, or (i) R' and R?,
4 d-dimethyi 4, 3din dirc?'wﬁ"h”t‘ﬂl%a%?"%' by OPOZME ome embodiments oy
théshavention, m + pis 10 I theredibsdiments, m £ p 18 2. 17 'sone
ermbgdirednts)-R8rard Rdgane tbothvicH vgoma g siinodiménts), R8antbRsliare

boiRiMARYInd NSO sﬁm{?%'{'qﬂ?‘ﬁR@l@? AkRIARARY | A rnd Qﬂﬂ,%'ﬁ?&s&ﬁt,

R3 and R4 is hydroxyl. [0008] In some embodiments of the invention, R6 is
Hhi é?twdﬂﬁw% mMad RB 18 IdWarsai0 P <o arsidivnalits iR feted
meiytohasemesembosimemsaidharinuentian Xris Rtblosme amnpabmenis
K&he invention, X is NH. In some -4- embodiments of the invention, X is
-a‘i‘lt&lr.1 fﬁoé%l?‘he embodiments, X is CH2. In some embodiments, X and R6
areitalebrrttogetnerQe i, -CHEGQH-afj0008kin some embodiments of the

IYeRtion. %8RI RA mAtic hydrocarbon.

or X and CHR® are taken together to form -CH=CH-;




In some embodiments, Y is selected from cyclohexane, -CH2C(CI-13)3,
cycloheptane, cyclopropyl, adamant-I-yl, and cyclopentyl. In other
embodiments of the invention, Y is R9 In some embodiments, B is selected
from phenyl, pyridinyl and naphthyl. In some embodiments, B is selected
from pyridin-2-yl, pyridin-3-y1 and naphth-2-yl. In some embodiments, R7, R8
and R9 are selected from H, -OH, -O-alkyT,3-aIkyI, -halo, -CF3, -CN and
phenyl. In some embodiments, B, R7, R8 and R9 taken together are selected
from phenyl, 4-trifluoromethylphenyl, 4-chlorophenyl, & chlorophenyl,
2-chlorophenyl, 3,4-difluorophenyl, 4-methoxypherm? Wyl,A4-
fluorophenyl, pyridin-2-yl, 5-chloropyridin-2-yl, 4-cyana, pyridin-3-yl,
bipheseybéwd, fand G; 5y difluaraphdnyydfoCdBpinaadme enmbodiments/birthieB is
nenian R 5 Slp 0 her embediments: RoJr awsralkykwleh s optionaly
substitute iﬁ up to three halo atoms. I sorne embodlments,lis is methyl. In
somereiipibineastsd RsHCPEL [ alkyin-abiehalnbdtithelitd.of thealkyl, -
inventer; Adsiiapiis 1, R is pyrrolidin-I-yl, R6 is H, and B is phenyl. [0012] In

some embodiments of the invention, the compound is selected from: -6-
_70006] Jyaccordance with some embodiments of the invention, R is selected from the

group consisting of pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl, 4-methyl-piperazin-
1-yl, 2-methylpiperidin-1-yl, = 3-fluoropyrrolidin-1-yl, dimethylamino, hydroxyl,
diisopropylamino, 3,3-difluoropiperidin-1-yl, (2R,65)-2,6-dimethylpiperidin-1-yl,
(2S,6R)-2,6-dimethylmorphol-4-yl, piperazin-1-yl, 3,5-dimethylmorpholin-4-yl, 4-
acetylpiperazin-1-yl, 4,4-difluoropiperidin-1-yl, piperazin-2-one-4-yl, (2R,5R)-2,5-
dimethylpyrrolidin-1-yl,  isobutylamino,  2,2,6,6-tetramethylpiperidin-1-yl,  2,2-
dimethylmorpholin-4-yl, (8)-3-methoxypyrrolidin-1-yl, 2-oxa-5-
azabicyclo[2.2.1]heptan-5-yl, 4-fluoropiperidin-1-yl, (§)-3-fluoropyrrolidin-1-yl, 3,3-
difluoropyrrolidin-1-yl, 4-hydroxypiperidin-1-yl, (R)-3-hydroxypyrrolidin-1-yl, (R)-2-
methoxymethylpyrrolidin-1-yl, (8)-3-hydroxypyrrolidin-1-yl, (R)-2-
hydroxymethylpyrrolidin-1-yl, (8)-2-hydroxymethylpyrrolidin-1-yl, and
cyclopentylamino. In some embodiments, R is NR'R? which, taken together with CR’R*
and, if present, the CH, between NR'R? and CR?® R4, is a moiety selected from
morpholin-2-yl, (R)-pyrrolidin-2-yl, (S)-pyrrolidin-2-yl, 4-(R)-hydroxypyrrolidin-2-yl,
4,5-dihydroimidazol-2-yl, (S)-5,6,7,7a-tetrahydro-1H-pyrrolo[1,2-¢]imidazol-2-yl, 1-
methyl-4,5-dihydro-1H-imidazol-2-yl, and 4,4-dimethyl-4,5-dihydro-1H-imidazol-2-yl.
[0007] In some embodiments of the invention, m + p is 1. In other embodiments, m + p
is 2. In some embodiments, R? and R* are both H. In some embodiments, R? and R* are
both methyl. In some embodiments, one of R? and R* is H and the other of R® and R* is
hydroxyl.

[0008] In some embodiments of the invention, R% is H. In other embodiments, RS is
lower alkyl. In some embodiments, R® is methyl. In some embodiments of the

invention, X is O. In some embodiments of the invention, X is NH. In some



F  MeO\....c.." N --- - 15 - In some embodiments the compound is in a
pharmaceutically acceptable salt form. In some embodiments the salt is an
HC1 salt. [0013] 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. [0014] There is also provfded in accordance with
embodiments of the invention, a method of treating obesity, comprising

aBASERTHY o't JRYRAE KB O Bile iy PE FEUBRALFFBlsoit fefuclAgme
eﬁmbbﬂemmgohhma compoundgseesdivbadCi@s€iH-[0015] There is also

PIBYATT MAECadBasE NI EmPadments of e dnvenon, & Mened Srvon

anxiety, comprising admlnlsterlng 0 a patlen in neea ¢

trbammﬁtma}@ém@éuy éﬂé@ﬁdefmo@mﬂ@fea@emﬁbﬁﬂ%he%ﬂbb@ptane,
hey€iBpropyl, adamant-1-yl, and cyclopentyl. In other embodiments of the invention, Y is
RO

R8
RY a . In some embodiments, B is selected from phenyl, pyridinyl and
naphthyl. In some embodiments, B is selected from pyridin-2-yl, pyridin-3-yl and
naphth-2-yl. In some embodiments, R7, R® and R’ are selected from H, -OH, -O-alkyl, -
alkyl, -halo, -CF;, -CN and phenyl. In some embodiments, B, R7, R® and R’ taken
together are selected from phenyl, 4-trifluoromethylphenyl, 4-chlorophenyl, 3-
chlorophenyl, 2-chlorophenyl, 3,4-difluorophenyl, 4-methoxyphenyl, naphthyl, 4-
fluorophenyl, pyridin-2-yl, 5-chloropyridin-2-yl, 4-cyanophenyl, pyridin-3-yl, biphenyl-
4-yl, and 3,5-difluorophenyl.
[0010] In some embodiments of the invention, R’ is H. In other embodiments, R’ is
lower alkyl which is optionally substituted by up to three halo atoms. In some
embodiments, R’ is methyl. In some embodiments, R’ is -CFs.
[0011] In some embodiments of the invention, m is 0, p is 1, R is pyrrolidin-1-yl, RS is
H, and B is phenyl.

[0012] In some embodiments of the invention, the compound is selected from:
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[0016] There is also provided, in accordance with embodiments of the
invention, a method of treating depression, comprising administering to a
patient in need of such treatment a therapeutically effective amount of a
cdmpound as described herein. [0017] There is also provided, in accordance
with embodiments of the invention, 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 compaund as described herein. [0018]
There is also prowded in accordance Wlth embadiments of the invention, a
s o thlch sceptible to treatment
ing a@stenng to a patient in
0

compound as described

nitions. [0020] Alkyl is intended to include linear,
branched, or cyclic hydrocarbon structurgs and combinations thereof When
not otherwise restricted, the term refers/t%%Kyl of 20 or fewer carbons. Lower
alkyl refers to alkyl groops of 25 and¥-sarbon atoms. - 16 -

amples of lower alkyl group udq et@yl, propyl, isopropyl, butyl,

ikexNCycloalkyl iS"a subset of alkyl and includes cyclic

hyo borgroupglof 3, 4, 5, 6, 7, and 8 carbon atoms. Examples of
cychs | groupeinc c- propyl c-butyl, c-pentyl, norbornyl, adamantyl and
the Ilke [0021] C1 to C20 Hydrocarbon .C1, C2,C3, C4,CS,Cs6,C7,
C8, C9, C10, C11, C12, C13,Cm, C15 C16, C17, C18, C19, C20) includes
alkyl, cycloalkyl, alkengl, alky ary ghd conMtrations thereof. Examples
include %'nzyl phenet] yI cy[d Ime thoryI and naphthylethyl.

5100 , eta or para residues of the formulae:

Th
08 : oxyl rgfers to groups of 1, 2, 3, 4, 5, 6, 7 or 8 carbon
atoms-of ‘ reriched, cyclic configuration and combinations thereof

attached to the parent structure through an gen Examples include
methoxy, ethoxy, propoxy, |sopropoxy, cyctopropyloxy, cyclohexyloxy and the

'H(ng onk~te four carbons. For the
[ 2{390 includes
Whl h eachroxygen atom is bonded to

by alkoxy may be, for example, [0023] Oxaalky refers to alkyl residues in

which one or more carbons (and their associated hydrogens) have been

replaced by oxygen. Exampl&s inclyde TRs Bkypro v 3,6,9-trioxadecyl

and the Iike The term oxaalkyl is inte | as/this tood in the art [see
i [ sstances for Chemical Abstracts

ical Society, 11196, but without the

ers to compounds in which the oxygen is

bonded via a single bond to its adjacent atoms_(forming ether bonds).
Similarly, thiaalkyl and azaalkyl refer to - 17 4 alky{ residues in which one or

more carbons have been r laced by su rNQr nitrggen, respectively.
ethyl et Nhil. [0024] Acyl refers to
B carlson atoms of a-straight, branched, cyclic

0 e through a carbonyl functionality. One or more
carbons in the acyl residue may be replaced by nitrogen, oxygen or sulfur as
long as the point of attachment to the parent remains at the carbonyl.
Examples include formyl, acetyl, propionyl, isobutyryl, t-butoxycarbonyl,
benzoyl, benzyloxycarbonyl and the like. Lower-acyl refers to groups
containing one to four carbons. [0025] Aryl and heteroaryl refer to aromatic or
heteroaromatic rings, respectively, as substituents. Heteroaryl contains one,
two or three heteroatoms selected from O, N, or S. Both refer to monocyclic
5- or 6-membered aromatic or heteroaromatic rings, bicyclic 9- or




[0027] Substituted alkyl, aryl, cycloalkyl, heterocyclyl etc. refer to alkyl, aryl,
cycloalkyl, or heterocyclyl wherein up to three H atoms in each residue are
replaced with halogen, haloalkyl, hydroxy, loweralkoxy, carboxy, carboalkoxy
(also referred to as alkoxycarbonyl), carboxamido (also referred to as
alkylaminocarbonyl), cyano, carbonyl, nitro, amino, alkylamino, dialkylamino,
mercapto, alkylthio, sulfoxide, sulfone, acyfamino, amidino, phenyl, benzyl,
heteroaryl, phenoxy, benzyloxy, or heteroaryloxy. [0028] The term "halogen”
means fluorine, chlorine, bromine or |od|n [0029] The term "prodrug" refers

to a compound that is made mo l- vivc@monly the conversion of
: in th

. liver or blood of the
the inventiommay be chemically

€ about by chemical action (as in the

acid- catalyzed cleavage in the 00 - 18 - stomach) or through the
intermediacy of enzymes and microflorm trointestinal Gl tract. [0030]
In the characterization®f so Nthe §ubstitur£t,s/,r} is recited that certain

substrtuents may com ine to ing;r'\UnIe stated otherwise, it is

xhibit various degrees of unsaturation (from
turated), may include heteroatoms and may be
yl or alkoxy. [0031] It will be recognized that the
compounds of this invention can exist in diolabeled form, i.e., the
compounds may contain one or more Mmg an atomic mass or
mass number differenttfrom S |e'mass s number usually found
in nature. Radioisotopgs of hy en, garbon, phosphorous, fluorine, iodine

O oms are within the scope of this invention.
Radlolabeled compounds described herein and prodrugs thereof can

generally be prepared by methods well to those skilled in the art.
Conveniently, such radiolabe AP nds &4h be prepared by carrying out
the procedures drsclo and Schemes by substituting a
reagh agentfor a non-radiolabeled reagent. [0032]

or relief/from theosymptoms and/or effects associated with lipid dlsorders The
term "preventing” as used herein refers t admrnlsterrng a medicament
beforehand to forestall or obtund an acute e ISO le or, in the case of a

drugto substantially diminish the likelihood or seriousness
of a condltlon and thrs is the sense intended |n appllcants claims. As used

prophylaxis. [0033] The term igtionary sense. The
term "mammal” includgs, for g , yats, cows, sheep,

[ ; dos (e.g., Canis familiaris), cats, rabbits,
, including humans. - 19 - [0034] Compounds
ntarn one or more asymmetric centers and may thus
glve rise to enantiomers, diastereomers, and other stereoisomeric forms.
Each chiral center may be defined, in terms of absolute stereochemistry, as
(R)- or (S)-. The present invention is meant to include all such possible
isomers, as well as mixtures thereof, including racemic and optically pure
forms. Optically active (R)- and (S)-, (-)- and (+)-, or (D)- and (L)- isomers
may be prepared using chiral synthons or chiral reagents, or resolved using
conventional techniques. When the compounds described herein contain
olefinic double bonds or other centers of geometric asymmetry, and unless



[0038] Terminology related to "protecting”, "deprotecting" and "protected"
functionalities occurs throughout this application. Such terminology is well
understood by persons of skill in the art and is used in the context of
pfocesses which involve sequential treatment with a series of reagents. In
that context, a protecting group refers to a group which is used to mask a
functionality during a process step in which it would otherwise react, but in
which reaction is undesirable. The protecting group prevents reaction at that
step, but may be subsequently removed to\expose the original functionality.
The removal or "deprotection” occurs afterthe completion of the reaction or
reactions in which the functionality woytd-interfere. Thus, when a sequence of
reagents is specified, as it i he processes of the invention, the person of
ordinary skill can reagli oseNgroups that would be suitable as
"protecting groups". fuitable that purpose are discussed in
standard textbooks in thg

age an to~he chapters entitled "Protectron for the Hydroxyl Group,
 1,2- and 1,3-Diols" (pages 10-86). [0039] The following
abbreviations and terms have the indicated meanings throughout: Ac =
acetyl; Bu = butyl; c- = cyclo; DILA = N N-diisopropylethyl amine; HOAc =

i aC|d mesyl = methanesylfon t— room temperature; sat'd =

R = tertianyFMS = trimethylsilyl; tosyl =
)9 iabon HP C THE', DCM and DMSO represent

and Ms @present methyl, ethyl, phenyl trifluoromethanesulfonyl
toluenesulfonyl, tert-butyloxycarbonyl and methaggsulfonyl respectively. The
term dppf refers to 1,1'-Bis- (drphosphen sph n8)ferrocene A

of ordinary skill in the
Journal of Organic C

i @ %
en tandard Lfist of Abbreviations". [0040] While it may be possible for
the Aounds_of i ntion to be administered as the raw chemical, it is

preferable to prédent them as a pharmaceutical composition. In accordance

with an embodiment of the present inventieq there is provided a

pharmaceutical composrtron camprising a compound of formula | or a

pharmaceutically - 21Q acceptable salt\gr s%v%e}hereof together with one

or more pharmaceuti cas hergof and optignally one or more other
b

thedi . The carrier(s) must \ceptable" in the sense of

beNyg cgmpatib the’other ingredients of the gpyymulation and not

deleterious to th@ recipient thereof Furthermore, notwithstanding the

statement in paragraph 36 above regatherm "compound" including
claim

salts thereof as well, so that independe ' {ting "a compound" will be
as well @w independent claim

ally acceptable salt

- hich depend from that independent
compound also include pharmaceutically
pound even if explicit reference IS not made to

intraruscular, intravenous and intraarticular), rectal and topical (including
dermal, buccal, sublingual and intraocular) administration. The most suitable
route may depend upon the condition and disorder of the recipient. The
formulations may conveniently be presented in unit dosage form and may be
prepared by any of the methods well known in the art of pharmacy. Such
methods include the step of bringing into association a compound of formula |
or a pharmaceutically acceptable salt or solvate thereof ("active ingredient”)



- 24 - administered in the form a suppository or by other vaginal or rectal
means. The agents can be administered in a transmembrane formulation as
described in WO 90/07923. The agents can be administered non-invasively
via the dehydrated particles described in U.S. 6,485,706. The agent can be
administered in an enteric-coated thug formulation as described in WO
02/49621. The agents can be administered intranasaly using the formulation
described in U.S. 5,179,079. Formulations suitable for parenteral injection are
described in WO 00/62759. Tfi#;agents can be administered using thecagei
formulation described inHS*20030206939 and WO 00/06108. The
can be administered using th Iﬂoar ieylate formulations described in U.S.
20020034536. [0050] The (gﬁmts, alone or in combination with othér suitable

components, can Iﬂ ifigtered by pulmonary route tiIiz'\}El(]aI
techniquesﬁ oot limited to intratracheal instillgtioneeliery of
a

solution into the Jungs by syringe), intratracheal delivery gf liposomes,
in@f\@r@( inistration of powder for syringe or any other
Si device into the lungs) and aerosol inbetation. Aerosols (e.g., jet or i
ultrasonic nebulizers, metered-dose inhalers (MDIs), and thy-Powder inhalers
(DPIs)) can also be used in intranasal applications. Aerosol formula’tﬁ;%re
stable dispersions or suspensi '\ of solid material and liquid drBgietsy
gaseous medium and can be placé&Hiinto pressurized acceptable %r,adellarﬁgé
ra

such as hydrofluoroglkane$ (HFAs, i.e. FIFA-134a and HFA-227, mixture
thereof), dichlgrodifluorg m;—iqthane (or other chlorofluor arbrop‘allants
such as a mixture 6 Propéllants 11, 12, and/or 114)spropanesnitrogen, and

i

thelike Ru ry formulations may inclu S enhancers such as
f cids? and saccharides, chelating ag enzyme inhibitors (e.g.,
proteéase inhibitors), adjuvants (e.g., glycockolate, surfactin, span 85, and -

nafamostat), preservatives (e.g., benzalkonium chloride or chlorobutanol)y
and ethanol (normally up 1;?5,5% but possibly up to 20%, by weight). Ethaqol i
ol [

commonly inclgded iPaers: %2& tlons as it can imprgvet
the metering valve n some s also improve the stabilit
dispersion.gﬂgiina y formulgfigns may also include sugl actant
in(B t limited to bile salts and th !
and rgferences therein. The surfactants desg
Cs-Cm fatty acid salt, a bile salt, a phospholipid; or alkyl saccharide are ’

advantageous in that some of them also reportedly enhance absorption of the
compound in the formulation-4Alsgesuitable in the invention are dr \

formulations c%mpri StRQ_aN- 25N th rapeutically effectiye amet \ @
compound ble delappropriate carrier and ad ted NH
connection ||th thy=Powder inhaler. Absorption eryﬂé&frs vhich can be
aderd tog ;@jder formulations of the presgptiqyentigh include those

d @ n U.S. 6,632,456. WO 02/080bes new methods for the
surface modification of powders. Aerosol formulations may include U.S. ’
5,230,884, U.S. 5,292,499, WO 017/8694, WO 01/78696, U.S. 2003019437,
U. S. 20030165436, and WO 96/40089 (which includes vegetable oil).
Sustained release formulations suitable for inhalation are described in U.S.
20010036481A1, 20030232019A1, and U.S. 20040018243A1 as well as in
WO 01/13891, WO 02/067902, WO 03/072080, and WO 03/079885.
Pulmonary formulations containing micropatrticles 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
1338272A1 WO 90/09781, U. S. 5,348,730, U.S. 6,436,367, WO 91/04011,
and U.S. 6,294,153 and U.S. 6,290,987 describes a liposomal based
formulation that can be administered via aerosol or other means. Powder

formulations for inhalation are described in U.S. 20030053960 and WO
01/60341. The agents can be administered intranasally as described in U.S.




[0057] Alternatively, compounds of formula 2 (wherein Z1 is chlorine, bromine
or iodine; R5 is H or optionally substituted lower alkyl) can be prepared by
treatment of amino indazoles 3 with NaNO2 and copper halide. Scheme 3
[0058] Alternatively, compounds of formula 2 can be prepared by treatment of
aldehydes or ketones 4 (wherein Z1 is chlorine, bromine or iodine; R5 is H or
optionally substituted lower alkyl) with hydr%lzme under heated conditions.
Scheme 4 [0059] Compounds of formula 2 (wherein Z1 is chlorine, bromine
or iodine; R5 is H or optiona stituted lower alkyl) can be treated with
base and compounds oﬂfﬁfn%afg (wherein Z2 = halogen, methanesulfonate,

toluenesulfonate or the like; mi and“Psare each 0 or 1, provided tm;‘gels

at least 1; R3 and 124 are each independently selected fron H O
lower alkyl; R is as ed ‘above) at ambient tempefatu @ un@er@ d
conditions to orapouhds of formula 6. Typic §E de but are\;am

limited ta ce 'u carbonate, potassium carbgnateland/sodium hydride j,c
TR/ents include but are not Iimig.N\(N dimethylformamide (DMF),
dimethylsulfoxide (DMSO), acetonitrile ard tetrahydrofuran (THE). - 28 - ,

Scheme 5 11 Rs [0060] Alternatively, compounds of formula 2 (wherein Z1 is
chlorine, bromine or iodine; R5 is H or optionally substituted lower alkyl) ¢

be treated with base and compoynds of formula 7 (wherein Z3 = halogéiilli
methanesulfonate, toluenesuliergte or the like; W = 0, OR11 or H; R1 =

alkyl group, H or a protectﬁlgg—é:@p such as tertbutyldimethylsilyl RPKIA—E
alkyl; n =1 or 2) at terRperature or under heated conditignsyo give

compounds of form ; T }pical bases include but are
carbonate, pgtassiu caronate and sodium hydrlde pm}al SO vents
igethylsulfoxide,

inchade but t limited to N,N-dimethylforme

a# itrile and tetrahydrofuran In the cas re W = ORll compounds of
formula 8 can be treated under acidic reaction"conditions to provide ’
compounds of formula 9. In the case where W =H and R1 =a protec

group, compounds of formula 8 can be treated under approprlat%3C 5 ﬁ

deprotecting conditions to provide compounds of formula 8 wher:ﬁi@@q = 1§15
e

t li d to, sesium

In the case where W = H and H,Ocompounds of formula 8 can be treated

ucpjaé\t’? ess-Martin periofane chloride

and DMSO to-give tespodnds of fofmula 9. Treatm owpothds 9 with
amines 10 and alreducing agent such as sadium bo bh ride, sodium
cdhydrlde, sodium triacetoxyborg@ﬁé%r picoline-borane complex
canrovide compounds of formula 11 813 [0061] Additionally, in the
case where W =0 and R19 = mpounds of formula 8 can be treated
with diamines 12 (wherein R]f ”a‘%?f % are each independently H or alkyl,
and either (i) R12 and R13/are ék€h independently H or alkyl, or (i) R12 and
R13, together {i N aI\tI@m to which R12 is attached, form a 4 to
7-membered G #substituted non-aromatic ring system) and
trimethylalumi to provide compounds of formula 13. Scheme 7 [0062]
C@s of formula 17 can be prepared by treating compounds of formula
14wherein Z4 is chlorine, bromine or iodine) with a base such as sodium
hydride and compounds of formula 15 (wherein B is aryl or heteroaryl; fe, R8,
R9 are each independently selected from H, -O-alkyl, alkyl, halo, -CF3,
-5(0)-alkyl, -S(0)2-alkyl and -CN; R6 is H or lower alkyl; X is 0) under heated
conditions to give compounds of formula 16. In turn, compounds of formula
16 can 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 17, wherein Xis 0.
Scheme 8 [0063] Alternatively, compounds of formula 17 can be prepared by
treating compounds of formula 18 (wherein Z5 is chlorine, bromine or iodine)
with compounds of formula 19 (wherein B is aryl or heteroaryl; R7, R8, R9
are each independently selected from H, -0- alkyl, alkyl, halo, -CF'3,
-5(0)-alkyl, -S(0)2-alkyl and -CN; R6 is H or lower alkyl; X is CH; Z6 is

’




Scheme 9 [0064] Compounds of formula 24 can be prepared by treating
compounds of formula 14 (wherein Z4 is chlorine, bromine or iodine) with a
base such as sodium hydride and compounds of formula 22 (wherein A is
C310 non-aromatic hydrocarbon; R6 is H or lower alkyl; X is 0) under heated
conditions to give compounds of formula 23. In turn, compounds of formula
23 can be treated with acetic anhydride arler heated conditions followed by
methanol and water or methanol and sodium hydroxide under ambient tg

heated conditions to prolelge ounds of formula 24. -31- Sche %H3
[0065] Compounds of fcmgmi’go% ipe treated under heated conditi n with

a catalyst such as copper |aoﬂﬂ h;gand such as
trans-1,2-diaminocyclohexane or 8- hydroxyquinoline, a base sudl#\s
potassium carlpona carbonate or potassiur® phgSph

compounds g herein X is -CH2-, 0; R lowe aIkyI, Y is
as defined alpove) to give compounds of formula 26. [0066] Additionally, in

t e where™Y is phenyl, R6 is H an@/o,\ébm ounds of formula 26 can
b ted with hydrogen and a catalyst as palladium on carbon to

provide compounds of formula 27. Further treatment of compounds of
formula 27 with base and comlp unds of formula 28 (wherein Z7 is I@F&N—cm

halogen, methanesulfona ue esulfonate or the like; R6 is H or lowércy,
alkyl) or compounds qf for, a1\29 (wherein A is C310 non-argm ath\l CH3
hydrocarbon; R6 is lover allkyl; 8 is halogen, met S
toluenesulfo of I|) at ambient temperature orung 2

ditior i isOorN. -32-

coneg
Sel‘i



[0067] Alternatively, the hydroxyl group on compounds of formula 27 can be
converted to an appropriate activating group to give compounds of formula
30. In the case where Z9 is triflate, compounds of formula 27 can be treated
with trifluoromethylsulfonic anhydride or N-phenyl
trifluoromethanesulfonamide and a base such as pyridine or lithium
bis(trimethylsilyl)amide under cooled condltlons to give compounds of
formula 30. Treatment of compounds of formula 30 with compounds of
formula 19 (wherein B is aryI or heteroaryl; R7, le, R9 are each indep%"\C Pty

selected from H, -0-alkyl, a -CF3, -5(0)-alkyl, -S(0)2-alkyl N;
R6 is H or lower alkyli X is{ B(OR11)2 SnR113 or the lik ancﬂRll
is H or lower a yl;”?& t stich as palladium(0), a a sugh as
potassmm c s o give compounds of formula 31. unds of
treated with palladium gn.carho presence of
nlurﬁ formate or under an atmosph of hﬁjrogen to give compounds
mula 32, wherein Xis -CH2-. - Aeme 12 [0068] Compounds of

formula 8 can be treated under heated condltlons 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 o
potassium phosphate and compounds of formula 25 (wherein X is -CH2-
R8is H or lower alkyl; Y is deflned above) to give compounds of formu%

33. [0069] Addltlonal |n where Y is phenyl, R6 is H and X js 0,
compounds of ogn e treated with hydrogen and a a':-‘il/éj\ct)N
as palladiumgon sarbef {0 prowde cempounds of formula 34.

tre ounds of formula 34 with base and.comp of formula
2@%?«;% Z7 is NH2, halogen, methanesulfonat uenesulfonate or the
like¥R8 is H or lower alkyl) or compounds of formu 9 (wherein A'is C310 .,
non-aromatic hydrocarbon; R6 is H or lower alkyl; Z8 is halogen, OH
methanesulfonate, tolue?;sulfonate or the like) at ambient temperature
under heated conditions gan|provide compounds of formula 33, Wherei@
0 or NH and Y is as definedabove. - 34 - Scheme 13 [0070] Alternati

the hydroxyl group on compounds of formula 34 can be converted to an%
appropriate activating group to give compounds of formula 35. In the cas
where Z9 is triffate, poynds of formula 34 can be treated With
trifluorometh ~zankydride or N-phenyl trifluoromethapesy

and a base hc/h as pyrldlne or lithium bls(trlmethylsnyl amitle ynder cooled

c jonsdo give compounds of formula 35. Tre compounds of

fo a 35 with compounds of formula 19 (whereia-B is aryl or heteroaryl; R7,
R8, R9 are each mdepenéjently selected from H, -0-alkyl, alkyl, halo, -CF3,
-5(0)-alkyl, -S(0)2-alkyl and -CN; R6 is H or lower alkyl; X is CH; Z§ i
B(OR11)2, SnR113 or the¢'likp and R11 is H or lower alkyl), a catalyst M{{?
palladium(0), and a base such as potassium carbonate to give compoundst
formula 36. Compounds of formula 36 can be treated with palladium on
carbon in the presence of ammonium formate or under an atmosphere of

hydrogen to gi¢e cgmpy ﬁ]qe of formula 37, wherein Xis -CH2-0 o -
Scheme 14 / Y

gz
z




R6 39R5 Yk X [0071] In the case where W = OR , compounds of formula 33
(wherein X is -CH2-, 0, NH) can be treated under acidic reaction conditions to
provide compounds of formula 38. In the case where W=H and Rl = a
pfotecting group, compounds of formula 33 can be treated under appropriate
deprotecting conditions to provide compounds of formula 33 wherein Rl = H.
In the case where W =H and RI = H, comb%unds of formula 33 can be
treated with an oxidizin%ggent such as the Dess-Martin periodane or oxalyl
chloride and DMSO to giwe compounds of formula 38. Treatment of
compounds 38 with amirg;;‘lo and a reducing agent such as sodium
borohydride, sodium cyanetorohydride, sodium triacetoxyborohydrid&Xor (j
picoline-borane complex &an provide compounds of formula 39. -36-
Scheme 150 Z2(CR3RA4)", (CH2)p 5 R6 Y X [0072] Alternatively,
compounds oform I&gn be made starting from compounds of forqul
40. Compou Qfteurtt 40 (wherein RS is H or optionally sub ituer
alkyl; Z1 is an agtivating group such as fluorine, chlorine, bromife, }
tﬁ’n b& treated under heated conditions in a s

withed base such as sodium carbonate and compoun formula 25
(wherein X is -CH2-, 0; RG.is H or lower alkyl; Y is as defined above) to give
compounds of formul . Inturn, compounds of formula 41 can be treat
under reducing corﬂb@tion%uch as SnC12, iron powder and NI-FC1, &K

palladium on carbon undex a hydrogen atmosphere to provide componnds of

formula 42. Treatmen{ of compounds of formula 42 with NaNO2 in_acetic acid
at room tempe' tuvide compounds of formula 4 Co ndg of
formula 43 c safedvith base and compounds of formyja S4wherein

Z2 =h el thanesulfonate, toluenesulfonate or thellikej m and p are
e@%ﬁ, provided that m + p is at least 1; nd R4 are each
independently selected from H, -OH and lowerakyl; R is as defined above) ,
at ambient temperature or under heated conditions to give compounds of
formula 26. Typical bases includg\jt;t are not limited to cesium carbonat

h

potassium carbonate and sodiu dride. Typical solvents include butﬁ
N

HO



- 37 - not limited to N,N-dimethylformamide, dimethylsulfoxide, acetonitrile
and tetrahydrofuran. Scheme 16 RI,2 N-R RIR2 10 R6 Rs 38 Y X [0073]
Compounds of formula 43 (wherein R5 is H or optionally substituted lower
alkyl; X is -CH2-, 0; R6 is H or lower alkyl; Y is as defined above) can be
treated with base and compounds of formula 7 (wherein Z3 = halogen,
methanesulfonate, toluenesulfonate or thelfike; W = 0, OR11 or H; R1 = an
alkyl group, H or a protect[[i:’]rflg,group such as tertbutyldimethylsilyl; R11 =
te

alkyl; n =1 or 2) at ambie ature or under heated condj ion%to s))
compounds of or‘}(yp@gl %‘?ses include but aré ofg cé\si/u
carbonate, pptasgitm-arionate and sodium hydride. Fypigarsefvefits

include but ot limited to N,N-dimethylformamide i ethylsulfoxide,
tetrahydrofuran. In the cas re W = OR11, compounds of
vitla 33 can be treated under acidic reaction conditions to provide ,
compounds of formula 38, In the case where W =H and R1 = a protectin?j

group, compounds of fornula 33 can be treated under appropriate
deprotecting conditions toNprovide compounds of formula 33 wherein R1 = H.
In the case where W = H'and R1 = H, compounds of formula 33 can be ‘i
treated with an oxidizing agent such as the Dess-Martin period%ne oraxal
chloride and D o@ |v§‘1@ompounds of formula 38. Treatmeit Oﬁ//\N

compounds 10 and a reducing agent such asggodiim
ride, or

bor \hy ide lsodium cyanoborohydride, sodium trigaegt
picoli Ne-b8rane complex can provide compounds pf formula - 38 - Scheme
17~ a7

’ ’




[0074] Additionally, in the case where W = 0 and R1 = alkyl, compounds of
formula 33 can be treated with diamines 12 (wherein R14 and R15 are each
independently H or alkyl, and either (i) R12 and R13 are each independently
H or alkyl, or (i) R12 and R13, together with the N atom to which R12 is
attached, form a 4 to 7-membered optionally substituted non-aromatic ring
system) and trimethylaluminum to provide pounds of formula 44. Scheme
18 RIR210R647Rs Y X [OO?ﬁmpounds of formula 43 (wherein R5 is
Iky

H or optionally substituted lower s -CH2-, 0; R6 is H or lower alkyl; Y
is as defined above) an ase and compounds of formula 45
(wherein Z11 = hal et a sulfonate toluenesulfonate,
3-nitrobenzene qu or the like) at ambient temperature or under heated
conditio glvé)compounds of formula 46. Typical bases include but are
net Tiwi cesium carbonate, potassium carbonate and sodium hydride.

zal solvents include but are not limited to N,N-dimethylformamide,
dimethylsulfoxide, acetonitrile and tetrahydrofuran. Treatment of compounds

46 with amines 10 and a Lewis agid-such as - 39 - lithium perchlorate in a
sovent such as tetrah y an provide compounds of formula/47: N

Scheme 19 R Eig m& [0076] Compounds of fOrmmNeré\'{
|sFH or optionally supstituted lower alkyl; X is -CH2- /S@Qj H o alkyl;
fin@d above) can be treated with base and ompounds of formula
ein Z12 and Z13 are each mdepe 9alogen
methahesulfonate, toluenesulfonate or n = 1 or 2) at ambient
temperature or under heated conditioris to glve compounds of formula 49.
Typical bases |ncIude but are nﬁ\ﬂ{;nﬂed to cesium carbonate, potasm
&, Typicalsolvents include put areg Hmlt Ut

[ yIsuI oxide, acetonitrile and tetrahydre ura
Treatment of co po nds 49 with amlnes 10 and a b;iéd\/rh as cesium
» itir ient temperature or
heated conditions can provide comp of formula 39.

¢ ok O jou "o
2 5T O

’

CH,
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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 (8) and coupling constants, J, are reported in
Hertz. Tetramethylsilane (TMS) was used as an internal standard. Mass
spectra were collected using either a Finﬁi]giah LCQ Duo LCMS - 40 - ion
trap electrospray ionization (ESI) or a mass Varian 1200L single quadrapole
mass spectrometer SI).\@S\ formace liquid chromatograph (HPLC)
analyses werepbtained/usig na C18(2) column (250 x 4.6 mm,
Phenomene efiniC18 column (250 x 4.6 mm, Phenomenex) with
UV _detectionlat 254 nm or@23 nm using a standard solvent gradient program
od A2 Method B, Method C, Method D or Method E). Method A: Time
Flow (mL/min) %A %B 0.0 1.0 9.Gckhe02B&nont0 18e000thBd is in a

pharmaceutically acceptable salt form. In some embodiments the salt is an HCI salt.

(m .-

[0013] 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.

[0014] There is also provided, in accordance with embodiments of the invention, a
method of treating obesity, comprising administering to a patient in need of obesity
reduction an obesity-reducing effective amount of a compound as described herein.
[0015] There is also provided, in accordance with embodiments of the invention, a
method of treating anxiety, comprising administering to a patient in need of such
treatment a therapeutically effective amount of a compound as described herein.

[0016] There is also provided, in accordance with embodiments of the invention, a
method of treating depression, comprising administering to a patient in need of such
treatment a therapeutically effective amount of a compound as described herein.

[0017] There is also provided, in accordance with embodiments of the invention, 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 as
described herein.

[0018] There is also provided, in accordance with embodiments of the invention, 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 as described herein.

Definitions

[0019] Throughout this specification the terms and substituents retain their definitions.
[0020] Alkyl is intended to include linear, branched, or cyclic hydrocarbon structures
and combinations thereof. When not otherwise restricted, the term refers to alkyl of 20

or fewer carbons. Lower alkyl refers to alkyl groups of 1, 2, 3, 4, 5 and 6 carbon atoms.



1.010.090.031.01.090.0 10.0 A =Wa er with 0.05% Trifluoroacetic Acid B
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Examples of lower alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, s-and t-
butyl and the like. Cycloalkyl is a subset of alkyl and includes cyclic hydrocarbon
groups of 3, 4, 5, 6, 7, and 8 carbon atoms. Examples of cycloalkyl groups include
c-propyl, c-butyl, c-pentyl, norbornyl, adamantyl and the like.

[0021] C; to Cyy Hydrocarbon (e.g. C;, C,, C3, Cy4, Cs, Cg, C7, Cs, Co, Cyo, Ci1, Ci2, Cy3,
Cis, Cis, Ci6, Ci7, Cis, Cig, Cy) includes alkyl, cycloalkyl, alkenyl, alkynyl, aryl and
combinations thereof. = Examples include benzyl, phenethyl, cyclohexylmethyl,
camphoryl and naphthylethyl. The term “phenylene” refers to ortho, meta or para

residues of the formulae:

A

IS A %
md § %

[0022] Alkoxy or alkoxyl refers to groups of 1, 2, 3, 4, 5, 6, 7 or 8 carbon atoms of a
straight, branched, cyclic configuration and combinations thereof attached to the parent
structure through an oxygen. Examples include methoxy, ethoxy, propoxy, isopropoxy,
cyclopropyloxy, cyclohexyloxy and the like. Lower-alkoxy refers to groups containing
one to four carbons. For the purposes of the present patent application alkoxy also
includes methylenedioxy and ethylenedioxy in which each oxygen atom is bonded to the
atom, chain or ring from which the methylenedioxy or ethylenedioxy group is pendant so

as to form a ring. Thus, for example, phenyl substituted by alkoxy may be, for example,

.0

[0023] Oxaalkyl refers to alkyl residues in which one or more carbons (and their
associated hydrogens) have been replaced by oxygen. Examples include
methoxypropoxy, 3,6,9-trioxadecyl and the like. The term oxaalkyl is intended as it is

understood in the art [see Naming and Indexing of Chemical Substances for Chemical

Abstracts, published by the American Chemical Society, {196, 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 ether bonds). Similarly, thiaalkyl and azaalkyl refer to



20.01.010.090.025.01.010.090.0 26.01.090.010.0 A =Wa er with
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alkyl residues in which one or more carbons have been replaced by sulfur or nitrogen,
respectively. Examples include ethylaminoethyl and methylthiopropyl.

[0024] Acyl refers to groups of 1, 2, 3, 4, 5, 6, 7 and 8 carbon atoms of a straight,
branched, cyclic configuration, saturated, unsaturated and aromatic and combinations
thereof, attached to the parent structure through a carbonyl functionality. One or more
carbons in the acyl residue may be replaced by nitrogen, oxygen or sulfur as long as the
point of attachment to the parent remains at the carbonyl. Examples include formyl,
acetyl, propionyl, isobutyryl, t-butoxycarbonyl, benzoyl, benzyloxycarbonyl and the like.
Lower-acyl refers to groups containing one to four carbons.

[0025] Aryl and heteroaryl refer to aromatic or heteroaromatic rings, respectively, as
substituents. Heteroaryl contains one, two or three heteroatoms selected from O, N, or S.
Both refer to monocyclic 5- or 6-membered aromatic or heteroaromatic rings, bicyclic 9-
or 10-membered aromatic or heteroaromatic rings and tricyclic 13- or 14-membered
aromatic or heteroaromatic rings. Aromatic 6, 7, 8, 9, 10, 11, 12, 13 and 14-membered
carbocyclic rings include, e.g., benzene, naphthalene, indane, tetralin, and fluorene and
the 5, 6, 7, 8, 9 and 10-membered aromatic heterocyclic rings include, e.g., imidazole,
pyridine, indole, thiophene, benzopyranone, thiazole, furan, benzimidazole, quinoline,
isoquinoline, quinoxaline, pyrimidine, pyrazine, tetrazole and pyrazole.

[0026] Arylalkyl means an alkyl residue attached to an aryl ring. Examples are benzyl,
phenethyl and the like.

[0027] Substituted alkyl, aryl, cycloalkyl, heterocyclyl etc. refer to alkyl, aryl,
cycloalkyl, or heterocyclyl wherein up to three H atoms in each residue are replaced with
halogen, haloalkyl, hydroxy, loweralkoxy, carboxy, carboalkoxy (also referred to as
alkoxycarbonyl), carboxamido (also referred to as alkylaminocarbonyl), cyano, carbonyl,
nitro, amino, alkylamino, dialkylamino, mercapto, alkylthio, sulfoxide, sulfone,
acylamino, amidino, phenyl, benzyl, heteroaryl, phenoxy, benzyloxy, or heteroaryloxy.
[0028] The term "halogen" means fluorine, chlorine, bromine or iodine.

[0029] The term "prodrug" refers to a compound that is made more active in vivo.
Commonly the conversion of prodrug to drug occurs by enzymatic processes in the liver
or blood of the mammal. Many of the compounds of the invention may be chemically
modified without absorption into the systemic circulation, and in those cases, activation

in vivo may come about by chemical action (as in the acid-catalyzed cleavage in the
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stomach) or through the intermediacy of enzymes and microflora in the gastrointestinal
Gl tract.

[0030] In the characterization of some of the substituents, it is recited that certain
substituents may combine to form rings. Unless stated otherwise, it is intended that such
rings may exhibit various degrees of unsaturation (from fully saturated to fully
unsaturated), may include heteroatoms and may be substituted with lower alkyl or
alkoxy.

[0031] It will be recognized that the compounds of this invention can exist in
radiolabeled form, i.e., the compounds may contain one or more atoms containing an
atomic mass or mass number different from the atomic mass or mass number usually
found in nature. Radioisotopes of hydrogen, carbon, phosphorous, fluorine, iodine and
chlorine include 3H, 14C, ¥ S, Bg s 32P, 3'3P, 125I, and 36Cl, respectively. Compounds that
contain those radioisotopes and/or other radioisotopes of other atoms are within the
scope of this invention. Radiolabeled compounds described herein and prodrugs thereof
can generally be prepared by methods well known to those skilled in the art.
Conveniently, such radiolabeled compounds can be prepared by carrying out the
procedures disclosed in the Examples and Schemes by substituting a readily available
radiolabeled reagent for a non-radiolabeled reagent.

[0032] The terms “methods of treating or preventing” mean amelioration, prevention or
relief from the symptoms and/or effects associated with lipid disorders. The term
“preventing” as used herein refers to administering a medicament beforehand to forestall
or obtund an acute episode or, in the case of a chronic condition 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 to substantially diminish the likelihood or seriousness of a
condition, and this is the sense intended in applicants’ claims. As used herein, reference
to "treatment" of a patient is intended to include prophylaxis.

[0033] The term “mammal” is used in its dictionary sense. The term “mammal”
includes, for example, mice, hamsters, rats, cows, sheep, pigs, goats, and horses,
monkeys, dogs (e.g., Canis familiaris), cats, rabbits, guinea pigs, and primates, including

humans.
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[0034] Compounds described herein may contain one or more asymmetric centers and
may thus give rise to enantiomers, diastereomers, and other stereoisomeric forms. Each
chiral center may be defined, in terms of absolute stereochemistry, as (R)- or (S)-. The
present invention is meant to include all such possible isomers, as well as mixtures
thereof, including racemic and optically pure forms. Optically active (R)- and (S)-, (-)-
and (+)-, or (D)- and (L)- isomers may be prepared using chiral synthons or chiral
reagents, or resolved using conventional techniques. When the compounds described
herein contain olefinic double bonds or other centers of geometric asymmetry, and unless
specified otherwise, it is intended that the compounds include both E and Z geometric
isomers. The configuration of any carbon-carbon double bond appearing herein is
selected for convenience only and is not intended to designate a particular configuration;
thus a carbon-carbon double bond depicted arbitrarily herein as E may be Z, E, or a
mixture of the two in any proportion. Likewise, all tautomeric forms are also intended to
be included.

[0035] As used herein, and as would be understood by the person of skill in the art, the
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.
[0036] The term "enantiomeric excess" is well known in the art and is defined for a

resolution of ab into a + b as

ve. = (conc. of a - conc. of b] < 100

conc. of a + conc. of

[0037] The term "enantiomeric excess" is related to the older term "optical purity" in that
both are measures of the same phenomenon. The value of ee will be a number from 0 to
100, zero being racemic and 100 being pure, single enantiomer. A compound which in
the past might have been called 98% optically pure is now more precisely described as
96% ee; in other words, a 90% ee reflects the presence of 95% of one enantiomer and 5%

of the other in the material in question.
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[0038] Terminology related to ‘"protecting", "deprotecting" and "protected"
functionalities occurs throughout this application. Such terminology is well understood
by persons of skill in the art and is used in the context of processes which involve
sequential treatment with a series of reagents. In that context, a protecting group refers
to a group which is used to mask a functionality during a process step in which it would
otherwise react, but in which reaction is undesirable. The protecting group prevents
reaction at that step, but may be subsequently removed to expose the original
functionality. The removal or "deprotection" occurs after the completion of the reaction
or reactions in which the functionality would interfere. Thus, when a sequence of
reagents is specified, as it is in the processes of the invention, the person of ordinary skill
can readily envision those groups that would be suitable as "protecting groups". Suitable
groups for that purpose are discussed 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]. Particular attention is drawn to the chapters entitled "Protection for
the Hydroxyl Group, Including 1,2- and 1,3-Diols" (pages 10-86).

[0039] The following abbreviations and terms have the indicated meanings throughout:
Ac = acetyl; Bu = butyl; c- = cyclo; DIEA = N,N-diisopropylethyl amine; HOAc = acetic
acid; mesyl = methanesulfonyl; rt = room temperature; sat’d = saturated; s- = secondary;
t- = tertiary; TMS = trimethylsilyl; tosyl = p-toluenesulfonyl. The abbreviations HPLC,
THF, DCM and DMSO represent high performance liquid chromatography,
tetrahydrofuran, dichloromethane and dimethylsulfoxide, respectively. The
abbreviations Me, Et, Ph, Tf, Ts, Boc and Ms represent methyl, ethyl, phenyl,
trifluoromethanesulfonyl, toluenesulfonyl, fert-butyloxycarbonyl and methanesulfonyl
respectively. The term dppf refers to 1,1’-Bis-(diphosphenylphosphino)ferrocene. A
comprehensive list of abbreviations utilized by organic chemists (i.e. persons of ordinary

skill in the art) appears in the first issue of each volume of the Journal of Organic

Chemistry. The list is typically presented in a table entitled “Standard List of
Abbreviations”.

[0040] While it may be possible for the compounds of the invention to be administered
as the raw chemical, it is preferable to present them as a pharmaceutical composition. In
accordance with an embodiment of the present invention there is provided a

pharmaceutical composition comprising a compound of formula I or a pharmaceutically



B = Acetonitrile with 0.05% Trifluoroacetic Acid Example 1 Pre aratiolin- 1- 1
eth 1 -1H-indazol-5- 1ridin- 2(1H)-one hydrochloride a)
1-(2-(Pyrrolidin-1-yeethyl)-1H-indazol-5-amine Beilstein Registry Number
10008406 Chemical Formula: C13H13N4 Exact Mass: 230.15 Molecular
Weight: 230.31 (121\1 [0078] This compound was prepared in
accordance with the procedure of Souers &t al., Bioorg. Med. Chem. Lett.
2005, 15, 2752-2757. b) 5-Bromo-1-(2-(pyrrolidin-1-yeethyl)-1H-indazole
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After - 42 - stirring at 100C for 15 mm, the dark mixture was allowed to coal.
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vagdting Rarificatibsdoy Hashetohifnim ahradeptadeapbmiisilietegate is made to a

CH2C12/MeOH, 95:5 to 90:10 the titl 0.21 5% .
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Npharmaceutically acceptable salts of the compound, even if explicit reference is not made
to the salts in the dependent claim.
[0041] The formulations include those suitable for oral, parenteral (including
subcutaneous, intradermal, intramuscular, intravenous and intraarticular), rectal and
topical (including dermal, buccal, sublingual and intraocular) administration. The most
suitable route may depend upon the condition and disorder of the recipient. The
formulations may conveniently be presented in unit dosage form and may be prepared by
any of the methods well known 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. In general, the formulations are prepared by uniformly and
intimately bringing into association the active ingredient with liquid carriers or finely
divided solid carriers or both and then, if necessary, shaping the product into the desired
formulation.
[0042] Formulations suitable for oral administration may be presented as discrete units
such as capsules, cachets or tablets each containing a predetermined amount of the active
ingredient; as a powder or granules; as a solution or a suspension in an aqueous liquid or
a non-aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil liquid
emulsion. The active ingredient may also be presented as a bolus, electuary or paste.
[0043] A tablet may be made by compression or molding, optionally with one or more
accessory ingredients. Compressed tablets may be prepared by compressing in a suitable
machine the active ingredient in a free-flowing form such as a powder or granules,

optionally mixed with a binder, lubricant, inert diluent, lubricating, surface active or



[0080] A suspension of 5-bromo-142-(pyrrolidin-1-yeethyl)-1H-indazole (0.21
g, 0.70 mmol) in 1,4-dioxane (10 mL) stirred under nitrogen was treated
sequentially with 4- (benzyloxy)pyridin-2(1H)-one (0.14 g, 0.70 mmol),
trans-1,2-diaminocyclohexane (0.03 mL, 02 mmol), Cut (28 mg, 0.15 mmol)
and K2CO3 (0.19 g, 1.4 mmol). After stirring overnight at 110C, the mixture
was allowed to cool to room temperature, thlated with CH2C12, washed with
brine, dried over Na2504, filtered and concentrated to dryness. Purification by
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powder mp 200-202C dec; 1H NMR (500 MHz, DMS0-6/6) 8 10.42 (s, 1H),
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hydrochloride [0082] To a solution of 5-fluoro-2-nitrotoluene (1.00 g, 6.44
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cro ng agents.
[0046] The dose range for adult humans is generally from 0.005 mg to 10 g/day orally.
Tablets or other forms of presentation provided in discrete units may conveniently
contain an amount of compound of formula I which is effective at such dosage or as a
multiple of the same, for instance, units containing 5 mg to 500 mg, usually around 10
mg to 200 mg. The precise amount of compound administered to a patient will be the
responsibility of the attendant physician. However, the dose employed will depend on a
number of factors, including the age and sex of the patient, the precise disorder being

treated, and its severity.



[0083] A solution of 4-(benzyloxy)-1-(3-methy1-4-nitrophenyhpyridin-2(
1H)-one (0.940 mg, 2.79 mmol) in EtOH (19.2 mL) and H20 (4.8 mL) was
treated with iron powder (1.35 g, 24.2 mmol) and NFEC1 (64.1 mg). After
sfirring at reflux for two hours, the reaction mixture was filtered through Celite
and the filtrate concentrated to yield the title compound (0.804 g, 94%) as an
off-white solid: 1H NMR (500 MHz, DMSOXd6) 8 7.45- 7.34 (m, 6H), 6.85 (s,
1;% 6.81 (d, J = 8.5 Hz, 1H), 6.62 (d, J =.8.0 Hz, 1H), 6.00 (dd, J = 7.5, 5.0
HPO3 Asdgtred, WL 6 i orfhylasaes piigyn 51?6%‘?)&%43’, O ER)! & 30
4+Bennykaxy)g11(1d-HHazol- e yANoyiigdir-2¢{ Bi)-ore?2 tChemigalRormalag, 5 to
CJ91-115N Exact Mass: 317.12 Molecular Weight: 317.34 [0084] A
e B S R e e e 10 g
g2 ®aniioNdnldcetc e Acon) (oamal) ivas théangd Withea Zdmgordang. 30
Nabl32 £ 18)an2-65mp0ooim 5143 @gﬁimlfag,ﬂégeﬁlgiﬁﬂr}ggabgrﬁ%iew mg, 85 mg,

temperature for 12 h, the reaction mixture was concentrated. The resulting
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43) As adightuyellescsblidhdkinIMR (500 MHz, DMSO-d6) 8 8.13 (s, 1H),

7 ,AH), 7.61 (d, J.=.7.5 Hz, 2H), 7.48:7.41 (m,. 5H), 7.38-7.35(m, 1H),,
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theafilateosilica gel, CH2C12/MeQH, 100:0 to 95:5) yielded additional title
compound - 45 - (0.396 g, 47%) as a light yellow solid : 1H NMR (500 MHz
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Weight: 430.5 A

active ingredient, gel, pellet, paste, syrup, bolus, electuary, slurry, capsule, powder,
granules, as a solution or a suspension in an aqueous liquid or a non-aqueous liquid, as
an oil-in-water liquid emulsion or a water-in-oil liquid emulsion, via a micellar
formulation (see, e.g. WO 97/11682) via a liposomal formulation (see, e.g., EP
736299,WO 99/59550 and WO 97/13500), via formulations described in WO 03/094886
or in some other form. The agents can also be administered transdermally (i.e. via
reservoir-type or matrix-type patches, microneedles, thermal poration, hypodermic
needles, iontophoresis, electroporation, ultrasound or other forms of sonophoresis, jet
injection, or a combination of any of the preceding methods (Prausnitz et al. 2004,
Nature Reviews Drug Discovery 3:115)). The agents can be administered locally, for
example, at the site of injury to an injured blood vessel. The agents can be coated on a
stent. The agents can be administered using high-velocity transdermal particle injection
techniques using the hydrogel particle formulation described in U.S. 20020061336.
Additional particle formulations are described in WO 00/45792, WO 00/53160, and WO
02/19989. An example of a transdermal formulation containing plaster and the
absorption promoter dimethylisosorbide can be found in WO 89/04179. WO 96/11705

provides formulations suitable for transdermal administration. The agents can be



...... 1"...5.....j. 0 [0085] To a solution of
4-(benzyloxy)-1(1H-indazol-5-yepyridin-2(11/)-one (0.362 g, 1.14 mmol) in
DMSO (1.5 mL) was added 4-(2-chloroethyl)morpholine (0.466 g, 2.50 mmol)
ahd Cs2CO03 (1.85 g, 5.67 mmol). After stirring at ambient temperature for
5.5 h, the reaction mixture was diluted with H20 (10 mL) and extracted with
EtOAc (3 x 40mL). The organics were wasked with brine (2 x 25 mL), dried
(Na2504), filtered and concentrated. Purification by flash chromatography
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4-(Benzyloxy)-1-(1-(2-(piperidin-1-yeethyl)-1H-indazo|-5:-yepyridin-2(1H)-one
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compound (27.2 mg, 5%) as a yellow solid: 1H NMR (500 MHz, CDC13)
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Hz, 1H), 5.99 (d, J = 2,5 Hz, 1H), 5.15 (s, 2H), 4.53 (t, J = 6.5 Hz, 2H), 2.7
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N2 20U vhe tdferdidl Chéhathdthd y 8 didt{AlICHR m13.9 hR4,557, e.g., a
Cs-Ci6 fatty acid salt, a bile salt, a phospholipid, or alkyl saccharide are advantageous in

that some of them also reportedly enhance absorption of the compound in the

formulation. Also suitable in the invention are dry powder formulations comprising a



b)4-(Benzyloxy)-1-(1-(2-(piperidin-1-yhethyD-1H-indazol-5-yepyridin-2(1H)-on
e hydrochloride 0 [0088] Asolutionof
4-(benzyloxy)-1-(1-(2-(piperidin-1-yeethyD-1H-indazol-5- yepyridin-2(1H)-one
(26.7 mg, 0.062 mmol) in CH2C12 (0.3 mL) was treated with anhydrous HC1
in diethyl ether (62 pL, 0.062 mmol, 1.0 M). After stirring at ambient
temperature for 2.0 h, the solids were cotiééted by filtration, washed with
diethyl ether and dried to yield the title compound (22.8 mg, 78%) as a light
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bubbled through the reaction mixture, which was heated at 55C overnight,
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) 21 gca % H)-one hydrochloride - 49 - [0090] To a solution of
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solid: 1H NMR (500 MHz, DMS 1)812m 1H), 7.80-7.67(m
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s'sucha owls 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



Preparation of 4- 4-Chlorobelin- 1- 1 eth 1 4H-Mdaz&5- 1 ridhlrochloride

CI [0091] Following the procedure of Example 4, but substituting
4-chlorobenzyl bromide for 4-(trifluoromethyl)benzyl bromide and using
15-crown-5 as an additive, the title compound (230 mg, 79%) was prepared
as a white solid: 1H NMR (500 MHz, DMSO0- 60 8 9.94 (s, 1H), 8.25 (s, 1H),
7.86 (d, J = 8.5 Hz, 1H), 7.80 (d, J = 1.5 H¥ 1H), 7.61 (d, J = 7.5 Hz, 1H),
7.50 (s, 4H), 7.43 (dd, J=8.5, 1.5 Hz, 1 H%, 6.13 (dd, J = 7.5, 2.5 Hz, 1H),
5?9%1%d,2%1é“§(5h?|2fiﬁ9|‘}?“§. fsTednole Ags8' (a0 be a4 R Vi 9 pap oo iipate
2bt) c3cbleeBe SR IiMer 2 MIhiB10 @R oD kr . 0€eh@9 [nagraitionhl@5-Th8Agens2H); be
E§éi’¥'8 Hntlrz és‘}r?ug%%gﬁ I_lI 2 5r8 s Ereg%%ign f%f e such as the vagina, eye or nose)
4-(3 -&ﬁoro enzyloxyl)x - pyrrrgll In- -;ﬁet yB-l -mgazoﬁlg-yfy
pytidn-2eriagaes hto e dhidedesqobabjiF diicwing thd Qrocdberagents can be
Exampifea. BUtskRstpNG 3ichiesabsnzyhbromidg o dschlorabenzil can be

bromide, the title compound (32 mg, 43%) was prepared as a white solid: 1H
NIRRT TN -6y ey dorraulaiinsedsecribed iy V.85 1YL &G4V O
1b1)47280,(dnd 1S5 bl293 1H)().7.6Phéd adent8daH be 14t)jvArb6 (%idd hanckdruldan
(m, 4 H),.6.15 (dd, J = 7 ,5.99 (d, J = 2.5 Hz, 1H), 5.18 (s, 2H),
4%2%%%0{‘%?%%3’%‘%@9??ndj,%z?l% '3 54-3.53 (m, 2H), 3.07 (m, 2H),
2100531981k 1 Aisity compoll (enreRefaB SIS hvididag{of thedinErépple
P[ﬁ%']altlilogeggral, the compounds of the present invention may be prepared by the
4-(2-Chlorobenzyloxy)-1- 1-(2-(pyrr,o||d|n-l-yflethyl)-lH-lndazol-g )
pYtdinds ({iuuaied Hy o SIS E S R SITAF Fo il ¥t SerHDR{ArsIo W or
ExacihiMagsaddd. 1H&3dv] olrtigaredaightv 48514 0& 5 ] OB}kl oxbgenthieand
procedure of Example 5, but substituting 2-chlorobenzyl bromide for
RS AR e BT G (Ra i oo Al s Soimeks e o7
witegs it ke NNMRISO0MH2 VDNSOHE/6)t g ativ8ekharkd), 8.25 (s, 1H), 7.87
(o051 PREZs el Hdr 1Btk o i D ibiFoukidy: of - @ 4R LriBn 2 phesdiibP BT
1 H), 7.47-7.42 (m, 3H), 6.13 (dd, J = 7.5, 2.5 Hz, 1H), 6.04 (d, J = 3.0 Hz,

14 ,@.%‘@?‘2145 ©4 158 ’(‘EY%“E‘OQST@B?S HrFi’,a?Iq)‘,nsa.%ng’?‘i nopyio g ylose
(Fyn2id}is3. 38 Xdp(Ned HhrdiA)3- 1189 (Frocti)ed . 86tdwd31(meeratl) sich| Mdhbilz.

+
4%81’[1!}4rm(|)_r|l', %ﬁﬁ‘(r)ﬂgl!lethe syntheses depicted herein may result in the preparation of

enantiomers 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
NH, N
e — I
Z! g 7!
1 2 R

[0056] Compounds of formula 2 (wherein 7' is chlorine, bromine or iodine; R’ is H or
optionally substituted lower alkyl) can be prepared by treating compounds of formula 1

with NaNQ; in acetic acid at room temperature.



Preparation of 4- 34-Difluorobelin-1- 1 eth 1 4H-indazol-5- 1 ritchloride
Chemical Formula: C25H25C1F2N402: Exact Mass: 486.1634 Molecular
Weight: 486.9414 [0094] Following the procedure of Example 5, but
slbstituting 3,4-difluorobenzyl bromide for 4-chlorobenzyl bromide, the title
compound (75 mg, 68%) was prepared as a white solid: 1H NMR (500 MHz,
DMSO-d6) 8 9.96 (s, 1H), 8.25 (s, 1H), 7:86 (d, J = 9.0 Hz, 1H), 7.80(d, J =
2.0 Hz, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.60-7.56 (m, 1H), 7.53-7.48 (m, 1H),
7.43 (dd, J =9.0, 2.0 Hz, 1H), 7.36-5. 5 (m, 1H), 6.14 (dd, J = 7.5, 2.5 Hz,
1H), 5.99 (d, J = 2.5 Hz, 1H), 5.15 ( 7t 4.86-4.84 (M, 2H), 3.75-3.71 (m,

2H), 3.54- 3.53 (m, 2H), 3. 3 (m, 2H), 2.02-£99-n, 2H), 1.86-1.83 (m,
2H); ESI MS Ink 451 [M + plePat ben

1 11-M/-indazol-5- 1
pyridin-2(1H)-one hydrlé%loridrg rD2 - [0095T FO”OdV%vai g the procedure of
Examnle 5, but substituting 4-methoxybenzyl chloride for. 4-chlorobenzyl
b@ﬁi & B BoripBBRY (s r?gg f%ﬁ%‘fm%é‘ﬂ%ﬁ%gd 48 VRIS SBiri g o
NivERES B0 M Hiz o DG atlG) sB1B8186t¢S, 1ty 8IRB)(sarl bR, preP5réd , bl tr€abrielm, of
1H), 7.7 H), 7. =75 H .43-7.39 (m, 3H), 6.99-6.97 (m,
o B e e 140, 5.06 (s, 20
4.84-4.83 (m, 2H), 3.78 (s, 3H), 3.74-3.73 (m, 2H), 3.54 (m, 2H), 3.08-3.06
(m, 2H), 2.00 (m, 2H), 1.83 (m, 2H),S miz 445 [M + H]. Example 10
Preparation of 4- Na hthalene-2Imetiox-1-1-2-plin-1+1 eth 1
-1H-MclazM5-yl)pyridin-2( ne hydroghlorid 0096] Following the
procedure of Example 5 uting 2-(bromeemethyl) naphthalene for
4-chlorobenzyl bromide, the tifjersompound (21 mg,18%) was prepared as a
white solid: 1H NMR (500 MHz, DMSO-d6) 8 10.18 (s, 1H), 8.24 (s, 1H), 8.03
(0938, Aliseratigsiim, compopnss (Pl ILogHIZ2 164 POREFPICY By regigyent of
7 H58eAty BN 01, Idbkhef 4 Bwbleeih Z'%Oc R @itz bidh)ind.00i¢dthed R Ts3 3roptimnally
1H). 6,06 (d, J = 2.5 Hz 5.34 (s, 2H), 4.87-4.85. (m, 2H), 3.74-3.70 (m,
oSSR AR S SRR S 1651 83 m.
2H); ESI MS nilz 465 [M + H]. Example Pre parof 4- Ben lox -1- 1-
3-hc_pylrc.y_p_p_y)y)pro 1 -11/-ind@zplp-41 1H-2 1 - one hydrochloride

2 (CRRY,

(CHz)p CR3R4
H | s N m
N R N CH
N 5 N ( 2)p
/N _— /N |
Zl 71 R
5 5
2 K 6 R

[0059] Compounds of formula 2 (wherein 7! is chlorine, bromine or iodine; R’ is H or
optionally substituted lower alkyl) can be treated with base and compounds of formula 5
(wherein 7> = halogen, methanesulfonate, toluenesulfonate or the like; m and p are each
0 or 1, provided that m + p is at least 1; R* and R* are each independently selected from
H, -OH and lower alkyl; R is as defined above) at ambient temperature or under heated
conditions to give compounds of formula 6. 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 (DMF), dimethylsulfoxide (DMSO),

acetonitrile and tetrahydrofuran (THF).



-53 - [0097] To a solution of 4-(benzyloxy)-1-(1H
-indazol-5-yl)pyridine-2(1H)-one (200 mg, 0.63 mmol) in DMSO (5 mL) was
added Cs2CO03 (1.03 g, 3.15 mmol) and (3-
bfomopropoxy)-tert-butyldimethylsilane (0.15 mL, 066 mmol). After stirring
overnight at ambient temperature under argon, the reaction mixture was
filtered through a layer of Celite and conceftitrated. Purification by flash
column chromatography (silica gel, EtOAc/hexanes, 50:50) gave
4-(benzyloxy)-1-(143-(tert- butyldimé?%qgi%xy)propyl)
1H-indazol-5-yepyridin-2(dki)-one (90 mg, 290/@R12|'o a solution of
4-(benzyloxy)-141-

(34tert-butyldigmethyl |ylow)propy1) 1H-ihdazt -5 -yhpyridin-2( 1H)-Qne ird
THE (3 added TBAF (0.7 J'(5 mmol, 1.0 M) mmactuon
was ¢ { the mixture was trg H20, extracted C ' 2C12, and
the combingd ®rganics were concentratngPurlflcgtlon by flash coburin

chromatography (silica gel, EtOAc/hexanes, 50:50) |
4-(benzyloxy)-1-(1-(3- hydroxypﬁppyl) -1H-indazpl5¢ yflpyridin-2(1H)-one (50

mg, 88%) as a white solid. InRa %@Fdance W henprocedure of Example 1,
the HC1 salt was made to mve*%he*rrtle -@

oupdl as a white solid. 1H NMR
(500 MHz, DMSO-d6) 68.12 (s, 1H), 743-771 m, 2H), 7.62(d, J= 7.5 Hz,

-7.36(m 5H)733 d, 0, 1,5z 6,10 (dd, J = 7.5, 2.5
el Rz Rls Tl i 22 70 S, S o
Jo6ieHR? ZHH Z)f)bphélﬁl](lm smm;tﬁa] MSemidl3T6dahdbe HeatEkamipléddd and

Eg&g f{8£' S Rz ﬁ%h‘fxél% FO IGeH \A%e%lfﬁ'élff&%&l JZ Sl 1%1&&%&(‘%nate or

hloride - o4 -0 0098 e procedure of Exam
bﬁﬁshﬂt?st&ﬁﬁr@ (lerdeelﬁoxy)mﬁeﬂ'@dthGHﬁe&h%sﬂlaﬁé%mg group such as fert-

(Ihramanpexy)-fert-buividimethylsilane othgditie, cCRRPeMAENGS RPA Sk d
as a white solid: 1H NMR (500 MHz, DMSO-d6) 68.12 (s, 1H) 7.74-7.71 (m,

SR I 5 PR FOIR gD (PSP 4TS By Bbl e
1 b6 Gaftlonales fobs@unHari)i5:90 (dditm Bysiitz, 1Fpial S(isedisindide

( J a?e 5n ’hmlk)?d3 l](,t NJ dlmetﬁyl-}%f r)li(F Sh%%tﬁ‘}iz :I)’é)m e, acelom rile Qn%

reparatlon

4@@1@@@@#@@9 Qe 49tRpy YO el PRL -y fettiptyet dtfy Berzs) 16 8 ggn be treated
righiRlrachieridR o lPASR fRlawing e RIRERIMIE & (EXAMPE In WL case where

substituting 4-fluorobenzyl bromide for 4- chlorobenzyl bromide, the tltle
cOMPAdAE¢d nig 23795 HAS Hrparras B WHite" eEmBlaL RS EOGpser
D&ﬂﬁﬂ)ﬂﬁ} Se@rﬁ&c(ﬁng.bﬁnc&ﬁﬁs(&) fadlyid2. 85n{plouhds B ddaulH-s) WhaBOidR Y = H.

z, 1H g, 1H), 7.55-7. 4

S DR 0 K L iy o f15 e
5.Q'Md(§n2 Hyedt 851 BAGD M@ (1 iBrivgling, @ la¥aB58UerEl (i DMISQ @»7give
(Bord OB kRRAM 2 H @bk - 88 LS a ES WP Mim A3l ¥hdt dHeducing
agent such as sodium borohydride, sodium cyanoborohydride, sodium
triacetoxyborohydride, or picoline-borane complex can provide compounds of formula

11.



- 55 - Preparation of
4-(Benzyloxy)-1-(1-(3-(piperidin-1-yl)propy1)-1H-indazol-5-y1)pyridin2(1H)-on
e hydrochloride Chemical Formula: C271131CIN402. Exact Mass: 478.21
Molecular Weight: 479.01 [00100] Following the procedure of Example 2, but
substituting 1-(3- chloropropyl)piperdine hydrochloride for
4-(2-chloroethyl)morpholine, the title co d (17.6 mg, 55%) was
prepared as a yellow powder: 1H NMR (500 MHz, DMSO0-6/6) 8 9.64 (s, 1H),
8.18 (s, 1H), 7.80 (d, J = 8.9 Hz, IH}<EPEYs, 1H), 7.60 (d, J = 7.6 Hz, 1H),
7.48-7.35 (m, 6H), 6.12 (dskJ = #6, Bk Hz, 1H), 5.99 (d, J % 2, Fiz, 1H),
5.15(s, 2H), 4.55(t, J:é% Hz, 2Ff);3458,35(m, 2H), 3.08-3:03\ (R, 2H),

2.85- 2.80 (M, 2H), 2/30-226 (M, 24}, £78-1.75 ( %q 1.8 (m. 3H),
1.40-1.30 (m, MS mWSTMTHI’Exat‘%\/I:;@paraﬂ@n of 4- Benz
lox -1- 1-(2- -hufl N1H)-one hydrochloride™>"[0 101] Following the

procedure of Examypl&°2, but substituting 2-chloro-N,Ndifiethylethanamine
hyebeghiaficeofarlf- (ammmewmrpr@m RHe-titleycoroppunei{mafoagula 8

SRR TR ST S5 o
7460 ¢aihar£7R Hnd R) ae 48:7 1adegendsibty H39-3tkab (i), emigR(ddiogether

7 wid Ret at%Hl)t(ﬁv&gc(ijgz is g@ach‘e&s @ohll;allh!% ﬁrﬂ@rt‘&r&h—% AR 55t Rered
Hz, 2H), 3.63 (m, 2H), 2.20 (d, J = 45HZ 6H); ESI MS nilz 389 EM + HE.

ENSTENBTE P& HOHAD 2P btrmethyla| heppps PR pawounds of formula 13.
a)(R)-4-(Benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yeethyl)-1H-indazol-5-yepyri

g gl

[0062] Compounds of formula 17 can be prepared by treating compounds of formula 14

14

(wherein VARTS chlorine, bromine or iodine) with a base such as sodium hydride and
compounds of formula 15 (wherein B is aryl or heteroaryl; R7, RS, R’ are each
independently selected from H, -O-alkyl, alkyl, halo, -CF3, -S(O)-alkyl, -S(O),-alkyl and
-CN; R® is H or lower alkyl; X is O) under heated conditions to give compounds of
formula 16. In turn, compounds of formula 16 can 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 17,

wherein X is O.

Scheme 8



2(1H)-one S Chemical Fommla: C25H2.5FN4.02. Exact Mass: 432.2
01\1-,Molecular Weight: 432.49 .....1",..),... 0 [00102] To a solution of
4-(benzyloxy)-1-(142-hydroxyethyl)-1H-indazol-5- yepyridin-2( 1H)-one
(6.264 g, 0.731 mmol) in CH2C12 (16 mL) was added Dess-Martin
periodinane (0.62 g, 1.46 mmol). After stirring at ambient temperature for 4 h,
the reaction mixture was diluted with satoréted NaHCO3 with excess sodium
thiosulfate (20 mL) and extracted with CH2C12 (3 x 20 mL). The organics
were washed with brine (2 xX%0 mL)rdried (Na2504), filtere
concentrated. To a portiorr® " sruse (@612]%9) in 1,2-dichloroethane (2.0
mL) was added f3-fluor§ 'me’ﬁydro B2 3|mgNO 337 mmol)
quickly follows j tit& de (0.142 g,
0.674 mmol). After tlrrlng at ambient tempaya [, 1.5 h, the reaction
mixture was madelbasm with 1 N NaOH. The reactlon mixture was extracted
with CH2C12 (3 x 15 mL). The orgasnias were washed with brine¢2 x 20 mL),
dried (Na2504), filtergd and ccgncjei)kﬁted Purificakion by f q.sh/&

chromatography (sjlica ge hexarles/ tOAciMeOH, 929:2 then
CH2C12/Me0R/NH40 0:0 % 1:0.1: OfJ‘.I.‘)’yleIde xture of products.
The mixture was di8Solved ||:11CH2C12 (20 mL) dHd extraated with 1 N HC1
o e B SO s B e
(NaEB@4}, I‘Btéwédrandcm&émméuomumfman@mdbwptegamwedHﬁli@rmula 19

"@ﬁ&%m %“f%&lﬁ a2 }E%@o@d 30 R x50, M, &9&&&9&%@%&&?&9@3{0 -O-
TFA and CH3CN with 0.05% TFmave the title compqund (12.1 mg, 8%) as

aPlothvitkird Bl -GErNRR) @bo MHY) Ditkeslouk) % R pryjoweraliy i peis
9@1’,12 J;HB(@?Q@ SllRlﬂg BrHiEe hk&aﬁeﬁﬁlms Hof B&é'ﬂ)alzﬂ)gﬂ cﬁ@hl@ﬂ kb, as
6.10 (dd, J =7.5,5.1 Hz, 1H 599 2.7 Hz, 1H), 5.15 (s, 2H
5%‘@5’@6@%@%,@’{‘%1)3 9:“*%%5(? ]9 2 6B Iﬁlﬁﬁ‘ﬂ?‘éﬂeé%%‘()e (’ﬁcf?d%f%“ i 20-
1By duinds, 06 (fornRHY) ;28 ShVIS néatdB3v[W patiidibR log (Mmho'd AP 98B of
(%Hﬁbnﬁﬁm fgyrz}ngtgnép under an_atmosphere of hydrogen to give compounds of formula
b)(R)-4-(Benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1- yeeth}/l )-1H-indazol-5-yepyri
dihl 2{1}_@31@% Chldﬁd@m mmﬂng\sﬁhgﬂ%u& 21 can be heated under acid
(Bbﬁlzh(bfh@w&&y)dé-&aﬁ%&ﬂy@fﬁﬁﬂﬁmlqimwﬂ-hk!féﬂibyh)s1(1H2—.
indazol-5-yepyridin-2(11-1)-one (10.5 mg, 0.024 mmol) in CH2C12 (0.3 mL)
was treated with anhydrous HC1 in diethyl ether (24 ttL, 0.024 mmol, 1.0 M).
After stirring at ambient temperatur@dber@e® h, the reaction mixture was
concentrated, dissolved jn CH3CN and H20, partially concentratedgand then
lyophilized to yj tel the title compound (11.9 @®antltatlve) as aploff white
solid: 1Hl\m 0 MiZ, BIMS0-6/6) &10. Yrs 0.5H), 8%4 (§, 1H) 7.84
(d,J=9 H) B(d; = Hz2H), & m, 6H),
612(dd J=8.0, 30Hz 1H) 599(d J= 235Hz 1H), 55353924m 1H),
5.15 (s, 2H), 4.87 (s, 2H), 3.88-3.51 (m, 5H), 3.21-3.16 (m, 1H), 2.15-2.08 (m,
1Mot lgempands aftipreds s iPeumsved bx]tmﬂﬂﬂacw@mwé%f Sopnply, 14
(/NV'[Q}elTIRZ‘ lﬁclﬂ@kﬁhe B3 mReenaradian) ofith a base such as sodium hydride and

Benz %?41 4§O%meﬂ}%/§ rldl -1- yheth -1H- | oI 5-y1)
py IIE}R'IO é 8 M% a rP 3 10 non matlc ocarbo RS is H or
lower alkyl X is O) under heated conditions to give compounds of formula 23. In turn,
compounds of formula 23 can 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 24.



[00104] Following the procedure of Example 2, but substituting
1-(2-chloroethyl)-2- methylpiperidine hydrochloride for
4-(2-chloroethyl)morpholine, the title compound (11.7 mg, 45%) was
pfepared as a white powder and as a mixture of conformational isomers: 1H
NMR (500 MHz, DMSO-4) 8 10.08 (s, 1H), 8.24 (d, J = 3.0 Hz, 1H), 7.89 (t, J
= 8.8 Hz, 1H), 7.79 (s, 1H), 7.61 (d, J = 7.8 Hz, 1H), 7.49-7.41 (m, 5H),
7.39-7.35 (m, 1H), 6.12 (dd, J = 7.6, 2.7 Hz, 1H), 5.99 (d, J = 2.7 Hz, 1H),
5.16 (s, 2H), 4.94-4.90 (m, 2H), 3.76-3.74 (m, 1H), 3.62-3.52 (m, 2H), 3.23
(m, 1H), 3.06-3.03 (m, 1H), 1.89- 175%59(%%@ 6H), 1.31 (d, J = 6.3 Hz, 3H);
ESI MS miz 443 [M + H]. Example Pgeparation of 4- Benz
lo,t-1-1-2-4-ilazol-5- 1 pyridin-2(1H)-tbne hydrochloride - 59 - (gﬁ:@*mg, 75%)
was prepared as-& agtgw power:|1H R (500 MHz, /6) &1}/ (s,
1H), 7.83 feh]- 8.9 Higy LH)Y 7. 7J=12Hz1 szljﬁ:é: 7.5 Hz,
1H), 7.49 w-' N, 4H), 7.39-7.35 {n, 2H), 6.912 (dfl, %= 7.5, 2.5 Hz, 1H), 5.99
(d, J=%.7 Hz, 1), 5.15 (s, 2H), 4.71 (s, 2Hy, 3.64 [5r m, &), 3.40 (br m,
4H), 2.76 (s, §H); ESI MS miz 444 EM + Hr. Example Preparation of 4-
1-Pheiroliclin-1- 1 eth 1 -W-Mclaz&5- 1 ritchimige [00106] To a solution of
4-hydroxy-1-(1-(2-(pyrrolidin-1-yeethyh+LH-inda - yepyridin-2(1H)-one

g, 0.52mmd]) followed

(84 mg, 0.26 mmol) in DMEwas-added Ag20 (1
by 1-bromoethylbenzepe @.52 mmol) Xthe e

DT

.7 . 8
ggtion miktyyeé was
heated to-86€-for 4 ljours, cooled to room temperature-and-stifrec-atroom
temperature for tght. Theyreaction mixture was filtered through a thin

layer of Celite, washed with CH2C12, and the filtrate was concentrated.

f
Purification by flash column chromato ph{ésiﬁc(%"gel, CH2C12/Me0OH,
(@) N 2’p
@gm

90:10) gave N |
4-(1-phenylethoxy)-1-(1-(2«€pyrrolich )-18-indazol-5-yepyridin-2(1H)-
one (44 mg, 40%) as an gQikNp rdance With the procedure of Example 1,
the HC1 salt was made to give the title 066mpound as a white foam: 1H NMR

(ﬁgg% r@d;n%ya%g%@fﬁ%gﬁf%%’(al% 285%6‘5%‘,%?2’ ulﬂ%{ E;%%é%grlid:i(?%%%fhl Hatalyst
75260724 GPRPEH) @101, (dd, ligand Ssls [y, )53, 8gligigec wlohdzameHpr 8-

5}1‘?@1&8«3&1@1&&' % B4R hch 3¢ FRaNud i Bof 83831 2FPom A &3 R fm
2H), 3.00-2.99 (m, 2H), 1.93 (m,lgg%, 1.78-1.75(m, 2H), 1.51 (d, J= 6.5 Hz,

3Pt R rad sy Nl PR 9 CybrepArAor(dt O R s H or lower alky
4 Benzydoxy i b0l (2 dilcopropylaiai 0o fethyl)e 2bl-indazol-5-yl)pyridin2(1H)-o
nfh&gg]r%ccﬁll%gggﬂy, in the case where Y is phenyl, R® is H and X is O, compounds of
formula 26 can be treated with hydrogen and a catalyst such as palladium on carbon to
provide compounds of formula 27. Further treatment of compounds of formula 27 with
base and compounds of formula 28 (wherein VAT NH,, halogen, methanesulfonate,
toluenesulfonate or the like; R® is H or lower alkyl) or compounds of formula 29
(wherein A is Cs.jp non-aromatic hydrocarbon; R® is H or lower alkyl; VARTS halogen,
methanesulfonate, toluenesulfonate or the like) at ambient temperature or under heated

conditions can provide compounds of formula 26, wherein X is O or N.



[00107] Following the procedure of Example 2, but substituting
N42-chloroethyl)-Nisopropylpropan-2-amine hydrochloride for
4-(2-chloroethyl)morpholine, the title compound (30.8 mg, 73%) was
pfepared as a yellow powder: melting point (mp) 214- 216 C; 1H NMR (500
MHz, DMSO-d6) 89.65 (s, 1H), 8.25 (s, 1H), 7.85 (d, J= 8.9 Hz, 1H), 7.78 (d,
J= 1.7 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H), 7.48-7.49 (m, 5H), 7.35-7.39 (m, 1H),
6.12 (dd, J= 7.6, 2.7 Hz, 1H), 5.99 (d, J= 2.7 Hz, 1H), 5.16 (s, 2H), 4.90 (t, J=
7.3 Hz, 2H), 3.77 (m, 2H), 3.59 (m, 134 (m, 12H); ESI MS miz 445 [M +
H]. Example Preparation of

4-(Benzyloxy)-1-(1-(2-(3;3¢ &ﬁderoplperldln 1-yBethyl)-1H- |nda’z(oF§ T
ritchlonde [001 oﬁgwmgc’chb procedure of Ex@mp u]qsub(ﬁheotlng
1-(2-chloro f uororﬁiperidine#eﬁ4 (2-c sthy)mdrpholtne, the
titte compatng 23 1 ma’36%) was prepared ag&low powkfer: melting
point (rr{g 5} 195-196 & 1H NMR (500 MHz, DM&O- -d6) 68. 2% (s, 1H), 7.85 (d,
J =89 Hz, 1H), 7.78 (m, 1H), 7.61 (d, J = 8.0 Hz, - 61- 1H) 749735(m

6H), 6.13-6.F0 (m, 1ki), 5.99 (d, J = 2.7 Hz, 1H)51652 ’485(m
2H), 4.15-3:8 @ ),-370-3.40 (m, 4H), 2.1501.7 ) E§F‘Ms nilz
465 [M + Hl# le Preparatidii of4- Iienz >

3-cuLzM- S-Mn%&&—@ne hydraeh ] Followlfﬁg the procedure

Olrnae
of Example 2, but substituting 3- % ,Ndimethylpr¥pan-1-amine
hydrochloride for 4-(2- chloroeth)ﬁ)morphollne the tltle(g]gﬂlpound (34 mgq,

73%) was prepared as a yellow powder: meltlnf io;ﬁt (Mp) 194-196 C; 1H

NMR (500 MHz, DMSO-d6) 8 9.93 (s, 1H§, 8 Jr 0.61HZ: 1H), 7.80 (d,
J=8.9 Hz, 1H), 7.76 (d, J= K7 Hz, tH), 7. 6 HzX1H), 7.49-7.35 (m,
6H), 6.12 (dd, J=7.6, 2.7 ¥ /=27Hi‘1H)515(s 2H), 4.55
(t, J= 6.7 Hz, 2H), 3.11-3.Q6 H) 2.75 (s, 3R, 2.74 (s, 3H), 2.28-2.21 (m,
2H); ESI MS nilz 403 [M + H]+. Example Preparation of
4{@%%%1%&04626’@&)3'2 Gatipnethylpiperidirofl fyethyD? thiindazolvbytl
pyglgrll %69*0'3)18”% 1)(/91{ 050 glv% cor?ff)Abunds of formula 30. In the case where

7’ is triflate, compounds of formula 27 can be treated with trifluoromethylsulfonic

anhydride or N-phenyl trifluoromethanesulfonamide and a base such as pyridine or
lithium bis(trimethylsilyl)amide under cooled conditions to give compounds of formula
30. Treatment of compounds of formula 30 with compounds of formula 19 (wherein B
is aryl or heteroaryl; R7, RS, R’ are each independently selected from H, -O-alkyl, alkyl,
halo, -CF3, -S(O)-alkyl, -S(O);-alkyl and -CN; R® is H or lower alkyl; X is CH; 78 is
B(ORu)z, SnR''; or the like and R" is H or lower alkyl), a catalyst such as palladium(0),
and a base such as potassium carbonate to give compounds of formula 31. Compounds
of formula 31 can be treated with palladium on carbon in the presence of ammonium
formate or under an atmosphere of hydrogen to give compounds of formula 32, wherein

Xis —CHz—.



Chemical Formula: C28H33C1N402 Exact Mass: 49223 Molecular Weight:
493.04 [00110] Following the procedure of Example 2, but substituting
(28,6R)-1-(2- chloroethyl)-2,6-dimethylpiperidine hydrochloride for
42(2-chloroethyl)morpholine, the title compound (21.6 mg, 53%) was
prepared as a yellow powder: melting point (mp) 237-239 C dec; 1H NMR
(500 MHz, DMSO-d6) 89.95 (s, 1H), 8.27 $,1H), 7.91 (d, J= 9.0 Hz, 1H),
7.78 (d, J= 1.8 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H), 7.49-7.36 (m, 6H), 6.12 (dd,
J=7.6, 2.7 Hz, 1H), 5.99 (d, J= 2.755@%?&25.16 (s, 2H), 4.90 (t, J= 6.9 Hz,
2H), 3.71-3.66 (m, 2H), 3.59-3.34 (m, 2H), 1.94-1.85 (m, 2H), 1.75-1.45 (m,
4H), 1.33 (d, J= 6.3 Hz, 6H); ESI S nik 457 [M + H]. Example 24 Pre
arMioneth Imor hol\8'eth 1MHNfda¥M-5- 1 ficthwhckocHmigs [00111]

Following the ptgcedure of e 2, but substitoitin '58)-4-(2-
chloroeth . \gimethylmomhéﬁine_hydroclﬂlsori {
4-(2-ch morpholine, the title compolind(53/5 mg, 78%) was

prepared as g yeilow powder: melting point (mp) 172-174 C; 1H NMR (500
MHz, DMSO-d6) 8 11.12 (s, 4H), 8.24 (s, 1H), 7.88 (d, J= 8.9 Hz, 1H), 7.7,
(s, 1H), 7.61 (d, J= 7.8~Mz, 1H),7.49%7.36 (m, 6H), 6.12 (dd, J= 6.6, 1.4 Hz,
1H), 5.99 (d, J=2 g 2H), 4.96 (t, J= 6.9 Hz, 2H), 4.05-3.8

(m, 2H), 3. (m4aH)RZ. e ,70(m, yA4.13(d, J= j{%&ﬁg

MS ni % . -63 -Exampte-25—Preparation ofr4d- r1ox-1-{1- 4
5-ckojilHyimidazN{s2-Imet

hi4H-Mclaz& Lyflp 1,1in-2(J4epe“wdroghloritie a)
-(5-(4-(benzyloxy)-2-oxopyridin-1(2H)-y1)-1H-indazol-1-yeacetate O

Mé&thyl
[0068] Compounds of formula 8 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 compounds of formula 25 (wherein X is -CHj-, O; R% is H or lower alkyl;
Y is as defined above) to give compounds of formula 33.

[0069] Additionally, in the case where Y is phenyl, R® is H and X is O, compounds of
formula 19 can be treated with hydrogen and a catalyst such as palladium on carbon to
provide compounds of formula 34. Further treatment of compounds of formula 34 with
base and compounds of formula 28 (wherein 7' is NH,, halogen, methanesulfonate,
toluenesulfonate or the like; R® is H or lower alkyl) or compounds of formula 29
(wherein A is Cs.jp non-aromatic hydrocarbon; R® is H or lower alkyl; 78 is halogen,
methanesulfonate, toluenesulfonate or the like) at ambient temperature or under heated
conditions can provide compounds of formula 33, wherein X is O or NH and Y is as

defined above.



[00112] Following the procedure of Example 2, but substituting methyl 2-
bromoacetate for 4-(2-chloroethyl)morpholine, the title compound (97 mg,
49%) was prepared as a yellow powder: 1H NMR (500 MHz, CDC13) 68.08
(S, 1H), 7.70 (s, 1H), 7.45-7.35 (m, 7H), 7.26 (d, J = 6.1 Hz, 1H), 6.08-6.03
(m, 2H), 5.19 (s, 2H), 5.06 (s, 2H), 3.76 (s, 3H); ESI MS miz 390 EM + Hr. b)
4-(Benzyloxy)-141-((4,5-dihydro-1H- |m|da§6l‘2 -yemethyl)-1H-indazol-5-yepyri
din2(1H)-one hydrochloride [00113] A solutlon of methyl
245-(44benzyloxy)-2-oxopyridin-1(Z¥)=y )= 1$31/-indazol1- -yeacetate (100 mg,
0.217 mmol) in toluene (0.5 mL) was treated with ethane -1,2- diamine (24
mg, 0.40 mmol) and ?@CHB)B (0.2 mL, 2 M in tolue ene; 0.4 mmogy at 0 C
under nitrogen. Théﬁztpe reaction mixture was hegtgd\p refluy. Afte SL[I’I%
at refluxofor “Xhe reaction mixture w. mth H20 (20 d X
extrac Cl12 -64 - (2 X ZSrﬁl nics were ('irled v
(Naz , filleredkand concentrated cation B¥ flash column
chromatography (silica gel, CH2C127MeOH/NH4OH 40:1:0.05 to 20:1:0.15)
provided the free base. This was dissolved in ethyl acetate (0.3 mL) andyg
treated with 1 equivalent of 1 M 1 in Et20. The resulting mixture S(.
filtered to provide the title cd ynd (13.5 mg, 14%) as a yeIIo soli

melting point (mp)ol6 “(;I 1H NMR (500 MHz, DMS d6 0.22 (s,
1H), 8931 (d,RJ = , 7.847(d = 8.9°Nz, 1HY, 7.82°(d, I= 1i6
1H);8 skt Iz, 1H):7.49-7.36 (mro6H), HY12 76, 27 Hz,
1H), 5 d JS 2.7 HZ, 1H), 5.70 (s, 2H), R16<8, 2H) 3. 87 (s, 4H); ESI MS
nilz 400 [M + H]. Example Pre arationa4-Mh dro-1H- nolo 1 2-c imidazol3- 1
Meu7d] AltrineliRig, hens dydyoshieside colPfbd) bolawing the preseduierel

Example 25, but substitutin (%%9 rrolidin- 2 me ana g f?r

etR AR PPLRIIAIT %Cé”ﬁ%‘é‘%ﬁ‘eg‘])% p% LNl ‘é oy Wels §re6atﬂ%ea‘%%eé” here
y&llow stficte neitipgupdind{nipnRd-244:6 (detengubselh THINKREEQ0sMidaic
DMaE@ﬁG@é% ) rg% %&%&%&Hﬁf&%&g 2ha & %;ﬁg st![H))’aZ %%Qmé o

Hz, 1H), 7.49-7.36 (m, 6H
118hipm mjtrwglwllylﬁwlﬁwdmoq}@scmdltwns 1o @)‘tﬁ] fOPP@JPﬂi %t))rmula
5356 (Bredfhert- SOchniRolls Jdﬂ}ofhma @5%4&%5&11&&'&3@8&&7@ (nkth B

15-3.10 (m, 1 2H) 1.99-

SR (8- e it P pEpo TR s s B TRt ko,

2(ibH)-abie, hyidenehioflids (G)65lkd)and -CN; R® is H or lower alkyl; X is CH; Z° is

415(&5‘19“}’ Ogﬁ}ﬁ'll g)tl' tit% ﬁpJ:oJl?c? Hlyl)s H%MS'%O !ﬂEyY)e Q)érzlgt'l'}s% gltp R rE}‘?tlladlum(O)

and a base such as potassium carbonate to give compounds of formula 36. Compounds

of formula 36 can be treated with palladium on carbon in the presence of ammonium
formate or under an atmosphere of hydrogen to give compounds of formula 37, wherein

Xis —CHz—.



rC1 Chemical Formula: C211118C1N302 Exact Mass: 379.11 Molecular
Weight: 379.84 [00115] Following the procedure of Example 2, but
substituting 1-bromo-2- chloroethane for 4-(2-chloroethyl)morpholine, the title
cdmpound (14.43 g, 55%) was prepared as a yellow powder: 1H NMR (500
MHz, CDCL) 8 8.05 (d, J = 0.5 Hz, 1H), 7.65 (d, J = 1.5 Hz, 1H), 7.50 (d, J =
9 Hz, 1H), 7.43-7.33 (m, 6H), 7.26 (d, J = %5 Hz, 1H), 6.08-6.03 (m, 2H),
5.02 (s, 2H), 4.66 (t, J = 6.5 Hz, 2H), 3.94 {t J = 6.5 Hz, 2H); ESI MS nilz 380
EM + Ht. b) Scheme 14
4-(Benzyloxy)-141-(24piperazin-%};}{)hethyl)-lH-indazol-5-yepyridin-20(1H)-one
hydrochloride [00116] A solutipn of
4-(benzyloxy)-1-(l—(2-chIoro@iﬁ)%),qlH-indazol-5-yepyridin2 H)-N 174 mg,
0.458 mmol) in DMF ( Was treated with piperazifye ( gx9.15
mmol), Cs2GO3 (746 Mg, 229 mmolyand K| (38m 0% Wimol), After
stirring at SYOJCX h,the faction mixture vv\aé\q wit#$H20 (25 mL)
and extracted with EtOAc (3 x 25mL). The organics were washed with brine
(25 mL), dried (Na2504), filtered and concentrated. Pugification by flash
column chromatography (silica gel, CH2012/Me0I—(/}>)JH4OH, 30:1:0.1 to

20:1:0.2) provided the f{eé\l’qgse. This wag di in ethyl acetate (0.5 mL)
and treated with 1 equival&ht of 1 M HC1J| ! ~The resulting mixture was
71, 74%

filtered to provide the title compounﬁ(l sas a yellow solid: melting
point (mp) 217-218 C dec; 1H NMR (500 MHz, DMSO-d6) 8 8.80 (s, 1H),
8[0U7(8, IhHhe 284 §dhetk A8BORZ ! Iddnphadim{s)f Hbbnil:6 33w Herein. & Hiz- CIHH), O,

7498 8% (b A0 TR M A B0 AM: A 580 L 2,
2.7 ¥z 11, 548 (s, 2H), 4.79-451 {m, 2H), 3.51-3:35 (m, 6H), 3.22-2.58 (.
4BH:; ESimSe/2 B30 WNI=HEradle Preverisdblieewnimerheyadsthl formula 33
-Thh Mg@aﬁ:Méﬂ’Di?M@Q IRt drkenEepitechlobbfARE téHpralilie CddBipounds of
Chemical Formula: C27H3ICIN403* 0
formula 33 wherein R~ = H. In the case where W = H and R = H, compounds of
formula 33 can be treated with an oxidizing agent such as the Dess-Martin periodane or
oxalyl chloride and DMSO to give compounds of formula 38. Treatment of compounds
38 with amines 10 and a reducing agent such as sodium borohydride, sodium

cyanoborohydride, sodium triacetoxyborohydride, or picoline-borane complex can

provide compounds of formula 39.



Exact Mass: 494.21 Molecular Weight: 495.01 HC1 [00117] Following the
procedure of Example 2, but substituting (38)-442-
chloroethyl)-3,5-dimethylmorpholine hydrochloride for
42(2-chloroethyl)morpholine, the title compound (36 mg, 14%) was prepared
as a yellow powder: melting point (mp) 224- 226 C dec; 1H NMR (500 MHz,
DMSO-d6) 8 10.85 (s, 1H), 8.28 (s, 1H), 7394 (d, J = 8.8 Hz, 1H), 7.80 (s,
1H), 7.62 (d, J = 7.6 Hz, 1H), 7.45-7.%1 (mI 6H), 6.12 (dd, J = 7.6, 2.6 Hz,
1H), 6.00 (d, J = 2.6 Hz, 1H), 5.16 {5; 4.95-4.93 (m, 2H), 3.97-3.93 (m,
2H), 3.85-3.75 (m, 2H), 3.61-3.51 (m, 4H), 1.23-1.18 (m, 6H); ESI MS in/z
459 [M + Example 29 Pre aratioglazol-5- | -4- ben loxricthe hy(Ij\IrochIoride -
67 - [00118] Follgwing the procgduiél of Example 270(ste ucfzsubstituting
1-(piperazi eﬂianone Kkpipefazine, the H’gle C 4Rg, 37%)
was prep Ryellow powder: melting point (Mp) 242-2441G; 1H NMR
(500 MHz, DM$®-d6) 8 8.13 (s, 1H), 7.76 (4, J * 9 Hz, 1HY 7.72 (s, 1H),
7.51 (d, J=7.5Hz, 1H), 7.47-7.32 (m, 6H), 6.10- 6.08 (m, 1H), 5.94 (d, J =
2.5 Hz, 1H), 5.15 (s, 2H), 4.80-4.70m, 2H), 3.67-3.51 (m, 4H), 3.35-8.27 (m,
4H), 3.05-2.85 (m, 2H), 299 @ ); ESI MS miz 472 [M +‘1—|].‘e130
Preparation of R6 N R RS N
4-(Benzyloxy)-1-(14m Iin-ZMIrﬁéthyl)-lH-indaYzeLkQ ridinZ(:{LI-Pii-one
hydrochloride ’%ooﬁg] Following the procedure of Example 2, but
substituting tert-butyl 2- (bromomethyl)morpholine-4-carboxylate for
4-(2-chloroethyl)morpholine, tert-butyl 2- .y
((5-(4-(benzyloxp)-2-@ropyridin-1(21-1)-y1)-11/-indaZoIx-yhmethyl)morpholin
e-4- carboxylate (134 rﬁg;}@)’g»%) was prepared ay fwhite(ﬁéﬂvder. A solution
of this compound (13} r’qg 0.26 mmol}n-CHRCT241 mL)Rwas treated with
trifluoroacetic aeieH348-mgr1.3 mimo er stirringat room temperature for
16 h, the reaction mixture was dilutéd with cHZ812 (50 mL) and washed with

1%“2?“&?1%{&% ,IQ%{%M%? f‘é’ﬁﬁﬁlg Q@ gaq\{)%%ﬁgff@ stfeult%{ ?r@lg%ompounds of

concentrated.Purification by flash column chrgmatography (Silica gel,

clapeip Ade Sampaurgto4grmpla 49 GharanR pioticearienpibesshgEutefilower
W%ﬁ}@iﬁé%%i%cﬁr?’éﬂhg%&ie sﬁ(bl"i; im hh%ﬂﬂetr@a@éiéfyﬁtbﬁlﬁayim@m%f% g{kze)
HC1 jin Et20 and the mixture was filtrated to provide the title compoun .

i 5BoAF 48 h b RFAS T R b‘bﬁ\ﬁ‘(ﬁ{f}}tfﬂi@ﬁ et RIFR (5D

MicktiuBMSEp016) 86d160(spdinlls Sifl SosyulH)5 17BeRAON iy, THH),;-7 B2KH idH or

71%%&#3)», A% T80 e 1394 -gﬁgé%%lgmd%%&d? rianulzl'Ql’l.zle urn,
1H), 5.99 (d, J= 2.7 Hz, 1H), 5.15 (s, 2H), 4.64-4.60 (m, 2H), 4.20-4.15 (m,
1FPMBowads gRfeaarulp=A1 x@ Begepted. pger 1edcg @GO P SIHN a8 JK-B, 3pon

(Povkith hd NE, AT d2pRitduAn 28808 3ddP o A liroch MBSBHRAL foEbTide

H1+. Example Pre aratiolifluoro i eridin-1- 1 eth 1 4H-inclazol-5- 1 ritchloride .
compounds of formula 42. Treatment of compounds of formula 42 with NaNO; in acetic

acid at room temperature can provide compounds of formula 43. Compounds of formula
43 can be treated with base and compounds of formula 5 (wherein 7' = halogen,
methanesulfonate, toluenesulfonate or the like; m and p are each O or 1, provided that m
+ pis at least 1; R’ and R* are each independently selected from H, -OH and lower alkyl;
R is as defined above) at ambient temperature or under 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



oF [00120] Following the procedure of Example 2, but substituting
1-(2-chloroethyl)-4,4- difluoropiperidine hydrochloride for
4-(2-chloroethyl)morpholine, the title compound (20.9 mg, 46%) was
pfepared as a yellow powder: melting point (mp) 219-220 C dec; 1H NMR
(500 MHz, DMSO-d6) 8 8.23 (s, 1H), 7. 86 d, J= 8.9 Hz, 1H), 7.79 (s, 1H),
7.60 (d, J= 7.6 Hz, 1H), 7.49-7.41 (m, 5H)3740-7.36 (m, 1H), 6.12 (dd, J=
7.6, 2.7 Hz, 1H), 5.99 (d, J= 2.7 Hz, 1H), 5.16 (s, 2H), 4.95-4.85 (m, 2H)
3o 3 lmigd 419), Ao dimsthylformanide, > dimalhylsilfayides; r@f‘étﬂ’?}iﬂlf% gnd
Hti:ﬂralﬁz)dmﬂptel Preparation of 4- 2- 5- 4- Benzridin-12 - 1 -1H-indazol-1-
lethliffaniy_y_)whckocrnmkR - 69 - [00121] Following the procedure of
Example 27 (step b), but substituting piperazin-2- one for piperazine, the title
compound (35.7 mg, 10%) was prefsdaesecd® a yellow powder: melting point
(mp) 224-226 C; 1H NMR (500 MHz, DMSO- -d6) 8 8.23 (s, 1H), 7. 860@0 J=
8.9 Hz, 1H), 7.78 (s, 1H), 7.61 (d, J = %6 Hz, 1H), 7.49-7.35 (m, 6H), 6.12

(dd, J =7.6, 2.7 Hz, 1H) 5{99 (d,(}=%.7 Hz, 1H), 5.16 (s, 2H), 85 (m,
2H), 3.90-3.55 3Na 3353(m AH), 1.99 (s, 161); Lp/z 444 [M +
H]. Example 3

4-(Benzyloxy):1-(1-(24(3R, BR) -2,5- dlmethylpw\oll in- -yhettg l)ktHindazol-5-
yl)pyridin-2¢1H)-one hydrochloride  [00122] Following the procedure of
Example 2, but substituting (2R,5R)-1-(2- chloroethyl)-2,5- dlmethylpyrrthgilﬂe
hydrochloride for 4-(2-chloroethyljforpholine, the title compound (24.7 mg,
67%) was prepared as a yeIIo( powder, melting point (mp) 236-238 Cn1H
NMR (500 MHz, DMS N10.31 (s, 1HY. 8,26 (s, 13)§sz

761 (d, J= 7.6 Hz, 1Hgs7 =
7.35 (m, 1H)| 6.12 (dd, J=7.6:2.7 Hz, 1H), 5.99 (0] Hz, 189), 5.16(s,
2H), 4.92-¥1.86 (m>2H), 389-3.95 (m, 1H), 3.71-3.65(m, 2H), 3.47-3.43 (m,
1[0))72]3@021%@ SHYrRulH43. Meaeli;mf it ASrlopiogml L ihsli6BALEBEMky!:

]’:'?)15 5 Sﬁofa%\%% 1]11%;% (% iS as e?me% ag(l)_l\) Snl l')\g% mtlz %él [blvI ase and

otatgon han xamp e repara on
of:dlnBemdSI@i fqeniul 27 iéoheticiin mﬁmIQg@Hmamm@fqmm, @{d¢4psotfienate or

hm!:fﬂﬁ@%d_eo, OR" or H; R'" = an alkyl group, H or a protecting group such as tert-
butyldimethylsilyl; R = alkyl; n = 1 or 2) at ambient temperature or under 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. In the case where W = OR", compounds of formula 33 can be treated
under acidic reaction conditions to provide compounds of formula 38. In the case where
W = H and R' = a protecting group, compounds of formula 33 can be treated under
appropriate deprotecting conditions to provide compounds of formula 33 wherein R =
H. In the case where W = H and R'® = H, compounds of formula 33 can be treated with
an oxidizing agent such as the Dess-Martin periodane or oxalyl chloride and DMSO to
give compounds of formula 38. Treatment of compounds 38 with amines 10 and a
reducing agent such as sodium borohydride, sodium cyanoborohydride, sodium
triacetoxyborohydride, or picoline-borane complex can provide compounds of formula

39.



- 70 - [00123] Following the procedure of Example 27 (step b), but
substituting 2- methylpropan- 1-amine for piperazine, the title compound (59
mg, 50%) was prepared as a yellow powder: melting point (mp) 224-226 C;
1H NMR (500 MHz, DMSO-d6) 8.90(s, 1H), 8.23 (s, 1H), 7.84(d, J= 8.9 Hz,
1H), 7.78(d, J= 1.8 Hz, 1H), 7.60(d, J= 7.6 Hz, 1H), 7.49-7.40 (m, 5H),
7.39-7.35 (m, 1H), 6.12 (dd, J = 7.6, 271‘-|%81H) 5.99 (d, J = 2.9 Hz, 1H),
5.16 (s, 2H), 4.84 (t, J = 6.7 Hz, 2H), 3.45-3.40 (m, 2H), 2.85-2.80 (m, 2H),
2.01-1.94 (m, 1H), 0.95 (d, J = 6.7 L:I% 6H)HESI MS miz 417 [M + H].
Example Preparation of S

4-(Benzyloxy)-1-(1-(2-(2,2 %Qotetrametlﬂwplperldln 1-yhethyl)-1Hindazol-&yl)
pyridin-2(1H)-one hydroch r|de {bo ﬁ:ollowmg the procedure g R14
Example 2, but substi (2% lor! ga }- 2,2,6,6- tetramethy pe

hydrochlorld J&hloroethyl)morphbﬁme, the titleoco @ lmg,

78% yeIIow powder: meltingJooi

(dec lse 1H NMR (500 MHz, DMSO0-d6) S.8.85 (s, 1H), 825(s 1H)
.0

Hz, 1H), 7.78 (s, J= 1.8 Hz, 18), 760 (d, J= 7'6 Hz, 1H),
7[6971]%@1&05&1% ff@elodR (’Vﬁeﬂa"@' 63200 = k81, 2 i @urkds bR, 33

2B e o U i (0 & A s Bl

(rmdLédipet . @ml?&@c(_m%fe eacﬁzngleaenam@m E Sk Soniid) 485 )] R Hdgether
EXRRIE B e A QAR Mo noling &4 44 ielazMerred Bihipi&unsaiza

non-aromatic ring system) and trimethylaluminum to provide compounds of formula 44.

Scheme 18

Ty L A
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H
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A A RS

[0075] Compounds of formula 43 (wherein R’ is H or optionally substituted lower alkyl;
X is -CH,-, O; R% is H or lower alkyl; Y is as defined above) can be treated with base and
compounds of formula 45 (wherein 7! = halogen, methanesulfonate, toluenesulfonate,
3-nitrobenzenesulfonate or the like) at ambient temperature or under heated conditions to
give compounds of formula 46. 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 46 with amines 10 and a Lewis acid such as



CHS3 Chemical Formula: CrE131C1N403* Exact Mass: 49421 Molecular
Weight: 495.01 [00125] Following the procedure of Example 27 (step b), but
substituting 2,2- dimethylmorpholine for piperazine, the title compound (20
mg, 18%) was prepared as a yellow powder: melting point (mp) 226-228 C
dec; 1H NMR (500 MHz, DMSO-d6) 10.19(s, 1H), 8.24(s, 1H), 7.89 (d, J= 8.9
Hz, 1H), 7.79 (d, J= 1.4 Hz, 1H), 7.61 (d; 32 7.6 Hz, 1H), 7.49-7.41 (m, 5H),
7.40-7.35 (m, 1H), 6.12 (dd, J = 7.6, 2.7 Hz, 1H), 5.99 (d, J = 2.7 Hz, 1H),
SRV PEFTIOBEE M, 219V 989U 85 IF I3y da0hK28 $30 Rrogjds sonpopngs of
(rfuribidly 8710-2.85 (m, 2H), 1.41 (s, 3H), 1.21 (s, 3H); ESI MS nilz 459 [1\4 +
Example 7 Preparation of 4- Benz lox -1- 1-
1-met15-clihdro-11/-imidazol-2-1methl1H-indazol-5-ficwhclrochloride - 72 -
[00126] Following the procedure ofSEkeinepl8 25 (step b), but substituting
Nmethylethane-1,2-diamine for ethane-1,2-diamine, the title compoung (23
mg, 75%) was prepared as a yellow p {vder: melting point (mp) 230232 C;
1H NMR (500 MHz, DMS0+9/6) 835/7—5?(5, 1H), 8.31 (d, J = 0.8 HZ;71H), 7.86
(d, J=8.9 Hz, 1K), 7 M= 1h2Hz, 1H), 7.59(d, J= 7.

(m, 5H), 7,40-7.35 (AINLF)46. 13 (eleh 4= 7.6, 2,9 Hz, hH), {3=28Hz,
1H), 5.82 (s, 2K), 3.16 (s, 2R), 3.95 (t, J = 9.9 Hz, .80-3/ REM, 2H),
3.15 (s, SH)*ESI'MS m/z 414 [M + H]. Example 38 Preparation of
44Benzyloxy)-1-(142-(dimethylamino)-2-methylpropyl)-1H-indazol-5- 1
ritchloride H3C,N..-CH3 r*CH3 CH3 Chemical Forr/r[%@‘.’ 231-129C1N403*
Exact Mass: 452.2 Mol&cular Weight: 452.98 HC1l 0127] Following the

procedure of Exampl® 2,,But substitl}{%- M,N,2-

‘H\), 7.49-7.41

trimethylpropan-2-amh_yaroclyprid roethyl)morpholine, the
title compound (2 mg, 55%) was pre ared as azwhite powder: 1H NMR (500
MHz, DMSOd6) 8 9.38 (s, 1H)Y8.26 (s, 1H), 8.00 (d, J= 9.0 Hz, 1H), 7.82 (s,
JH0078 Hript)nd 6 (drnds 748 Heheldit), 7. £H703bionaH)suhdRutdd | dwet dyl;

R T AN e
compounds of formula 48 (wherein 7" and Z" are each independently halogen,
methanesulfonate, toluenesulfonate or the like; n = 1 or 2) at ambient temperature or
under heated conditions to give compounds of formula 49. 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 49 with amines 10 and a base
such as cesium carbonate, potassium carbonate or sodium hydride at ambient

temperature or under heated conditions can provide compounds of formula 39.

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 (d) 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



Example Preparation of -4- Benz lonethox 5-yl)pyridin-2(1H)-one
hydrochloride -73- [00128] Following the procedure of Example 27 (step
b), but substituting (S)-3- methoxypyrrolidine for piperazine, the title
cdmpound (20.4 mg, 99%) was prepared as a yellow solid: melting point (mp)
232-234 C; 1H NMR (500 MHz, DMSO-d6) S 8.24 (d, J = 4.5 Hz, 1H),
7.88-7.81 (m, 1H), 7.79 (d, J = 1.3 Hz, 1F|)'207'60(d J=7.6 Hz, 1H),
7.48-7.35 (m, 6H), 6.13-6.10 (m 1H)599(dJ 2.7 Hz, 1H), 5.16 (s, 2H),
4180 YRR £ ORI I9EZATRS (510 oFf, MavsVAEY (h1 84 e ﬂfaéfééo anass
ka)ac&xﬁﬁe&ﬁmm, 1HHig8. z»ar(snam quﬁh&ﬁﬁﬁmgogfdphZ(HP{Z:maﬁm%M):re

2 H .8 E I MS 445 [M + H]+; Optical
e B ol TR S F50 E o Pichimalet, ol Gl 15
(Rylnnqséiﬁwoﬁﬁmlfbwmmﬁxzsylrh&Nyﬂe@ppmd@tz%ﬁésnmmﬁﬁumz(ylsi)lg;a
nevdrechiQuste cahiE-ted:ButyMRrmomethiR T dliding: lccalaodate or
O-ONBr0oO [00129] To a solution of (R)-pyrrolidin-2-ylmethanol (0.7 g, 6.93

fH2c12 (5 mL) was added (Boc)20 (1.66 g, 7.62 mmol) and

triethylamine (1.40 g, 13.86 mmol) at O C. After stirring at O C for about 10
nivilettes] e reaction mixture was allowed to stir at room temperature for 16
n. Tiie mixtlitewvas qdeAchedZ%Bth aqueous acetic acid, then diluted with
CHa@)l 2 (@d-miy)) extracted with H20 (2 x 20 mL). The organics were dried
vérNap504. iltered WY gonléehtrated to give (R)-tert-butyl 2-
hy&@xymethQ)pyrrolidhe: 1994tboxylate (1.26 g, 91%) as a solid. A solution
f 81 tert-blfyl 2-(hy@Bxym@Yl)pyrrolidine-1-carboxylate (1.26 g, 6.26
mrbf) in cHb® 10 [ P8-0 (A5 #4G was treated with CBm (3.13 g, 9.45 mmol)
aAFPBHY (91l 956 BifhigioRcatioASidnder N2 atmosphere. The reaction
M%%]I%ngotg%?ﬁr Mainpsidture for 16 h. Silica gel was

e ‘gﬁhe mixture, and then the mixture was concentrated to dryness.
tHh A-hy-flash-eglymn-ehrgmatography (silica gel, Hexane/EtOAc, 100:0
10@:‘3{5g ve e title cé’mpc und (0.99 g, 60%) as a solid: 1H NMR (500 MHz,
(e AL e P 5 6 -3.50 (m, 1H), 3.48-3.21 (M, 3H

MO0 TS ORI AHH%09-3.50 (M, 1), 3.48-3.21 (m, 31)

B85y o) E46 6591, &S| MS nilz 164 PA + b)
RQ-gﬁfO(Bt:IIL)ii(ﬁxy)- i.-(li&eynugﬁlu 2-ylmethyl)-1H-indazol-5-yhpyridin-2(1H)-o
ERYATICIIOTE 900 | 10.0
A = Water with 0.05% Trifluoroacetic Acid
B = Acetonitrile with 0.05% Trifluoroacetic Acid

~
J
N

Method C:
Time Flow % A %B
(min) | (mL/min)

0.0 1.0 98.0 2.0
25 1.0 10.0 90.0
30 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 1.0 10.0 90.0
25 1.0 10.0 90.0

A = Water with 0.025% Trifluoroacetic Acid



[00130] Following the procedure of Example 2, but substituting (R)-tert-butyl
2- (bromomethyl)pyrrolidine- 1-carboxylate for 4-(2-chloroethyl)morpholine,
(R)-tert-butyl 2-((5-(4-(benzyloxy)-2- oxopyridin- 1(2H)-y1)- 1H-indazol-
1°yl)methyl)pyrrolidine-1- carboxylate (22 mg, 8%) was prepared as a yellow
powder. A solution of this compound (22 m?, 0.044 mmol) in CH2C12 (2 mL)
was treated with trifluoroacetic acid (25 mgl .22 mmol). After stirring at room
temperature for 16 h, the reaction mixture was diluted with EtOAc (10 mL)
ahd M§W&%W&Wr@&?¥ﬁ%§%ﬂﬁ?%ﬁ%ﬂ&anics were dried (Na2504),
fiﬁéﬁ%&i@ concentrated. Purification by flash column chromatography (silica
IehNe _\,’iﬁ(;\{veﬂ /N'f;"O , 5‘;&)“'1:’).1 to 20:1:0.2) provided the free base.
Trﬂ}ﬁlﬁi‘?s&.ﬁﬁ%_ﬁﬁd in ethyllacetate| (0.4 mL) and treated with 1 equivalent of
V) 5C LT Elg O anddig mixtgg was filtered to provide the title compound
A8y, 777 as@ ygipw seg 1H NMR (500 MHz, DMSO-d6) 69.25 (s,
[Hys5 §-.00 (s, 11), §-25(5, 110486 (d, J= 8.9 Hz, 1H), 7.79 (d, J= 1.7 Hz,
[H)e 6-60 (d,1 3= 7.6 Hg. dH), 1eAP-71.35 (m, 6H), 6.12 (dd, J=7.6, 2.6 Hz, 1H),
SRS (W ardt ith 0185 % DrifubfokSedi Wl 85-4.71 (m, 2H), 4.02- 3.92 (m, 1H),
3B2-RReohiildRhiiBoB. Thiffibrddddie Adc.05 (M, 1H), 2.02-1.92(m, 1H),
1.91-1.85 (m, 1H), 1.78-1.68 (m, 1H); ESI MS m/z 401 PA + Hr. - 75 -

Example 41 Pre aratiolin-2- Imeth 1 -1H- gazM-S- 1 ridinN1H)-one
hydrochloride  [00131] Following %-re—p%cexam scedure of Example 40, but

14

Pyt

titye, o1 dd{Bdng, 8%) was prepared as a yellow powder: 1H NMR
(5(1§01 g:%z #gso-a(s) 8 9.15 (s, 1H), 9.01 (s, 1H), 8.26 (s, 1H), 7.86 (d, J=
9.0 Hz, 1H), 7.79 (d, J= 1.5 Hz, 1H), 7.60 (d, J= 8.0 Hz, 1H), 7.49-7.35 (m,
6H)1 621@¢eld1idimn-1-51)2ud hia AL H)a2eRY-(¢hide 2.5 Hz, 1H), 5.16 (s, 2H),
4.85-4.7]1 (m, 2H), 4.02-3.9 : 32-3.22 (m, 1H), 3.20-3.11 (m, 1H),
2.14-2.0%‘*@%2?% %&‘*Tu@%%wﬁ%‘ 91-1.85 (m, 1H), 1.78-1.68 (m, 1H);
ESI MS miz 401 [M + H]. Examp Pre aration of 4- Benz
lo, p_il_y y .L11.414c_y)y)ipp_ynttimettilamino-2-hclro,tro 1 -11b indazol-5-
1 ricmhdrochloride  [00132] Feltowing thepreesdure-pfiExample 2, but
substituting (R)-oxiran-2-ymethyl 3-nitroberzenesuliongate for
4-(2-chloroethyl)morph >} 4-(benzyfospanygisht: 230.31
(oxiran-2-ylmethyl)-48-indazol-5-yhpyridin-2(1H)-one (70 mg, 83%) was
p[owmel @mc@mgueﬁwfl W@%pg?eaqwij%ﬁﬁﬁa@mu (Z%lpmcééﬁzégq&de%ls) et ad1.,
mmol) in THF (2 mL) was - 76 - {reated with LiClat (281 mg, 2.65 mmol) an
d%@%@Mn%ﬁ”@%fﬁ%ﬁ%ﬁ%ﬂnder a nitrogen atmosphere. After
stirring at 60 C for 24 h, the reaction mixture was diluted with CH2C12 (50

)<E 1shed wi ) { The jcs were dried (Na2S04),
gﬁ;gg%?r@’ zggg(gr%%ltgﬁp éﬁﬁé@k&%ﬁﬁﬁ{% wcolumn chromatography (silica
gel, CH2C12/MeOH/NH40H, 3Q:1:0.1 to 20:1:0.1) provided the free base.
This was dissolved in ethyl acetate (0.4 mL) and treated with 1 equivalent of
1 M HC1 in Et20 and the mix was filtered tomprovide, ke title compound
(57.7 mg, 72%) as a yetdw-23blid: 1H N Fgfggﬁx?ﬂ ilgﬁ§ég§ng)so-d6) 8 9.49 (s,
1H), 8.18 (s, 1H), 7,78(dA 9.0 Hz, 1H), 7 ?f}%?fg 22.0 Hz, 1H), 7.59 (d, J
= 7.5 Hz, 1H), 7.49-7.27 (m, 6H), 6.12 (dd, J = 8.0 Hz, 3.0 Hz, 1H), 5.99 (d, J
=[80THA seiytisnod NaN Oy (620622 Hynglbe-HAS rinPHYyag @pplad3g fsvatHge
3t Anki/ i ked B B2 kBB 6P 1 bt} %J&&ﬁnﬁlh?i)é@ﬂ\!h%nﬂ&aé}éi%Uarfhﬁ“e itifes
Optical Rotation %a%)ZBD -12.0 (c 1.00p Methanol). Example 13

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



Pre aration of R Bei_pLizAmLIjljc_yL_y)ip_pylilimeth lamino -2-h drox ro 1
-1Hindazol-5- 1 ricwhclrochloride [00133] Following the procedure of
Example 42, but substituting (S)-oxiran-2- ylmethyl 3-nitrobenzenesulfonate
for (R)-oxiran-2-ylmethyl 3-nitrobenzenesulfonate, the title compound (71 mg,
35%) was prepared as a yellow solid: 1H NMR (500 MHz, DM50-d6) 89.46
(s, 1H), 8.17 (s, 1H), 7.78 (d, J = 8.5 Hz, 1¥4);7.74 (d, J = 1.5 Hz, 1H), 7.60(d,
J=7.5Hz, 1H), 7.49-7.34(m, 6H), 6.13-6.10(m, 1H), 5.99(d, J= 3.0 Hz, 1H),
5WEE THI0S G 15y B4 WV AIves (& coehy, dB50salids whre

1118052 Al {tion Liv)sRF Wis, BHNLEH!, MS dilz a8/ VacimOptidéikation by
Retation [a]24D +13.0 (c 1.00. Methanpl). < 7¢,-Example 44 Preparation

o o o 4T B
-cnepyend thidrigie> 7pes sajoma ik githleMYare dafd M ERdmple 40 (step b),

but substituting (R)-tert-butyl
24bromomethyl)-4-hydroxypyrrolidine-1-carboxylate for (R)-tert-butyl 2-
(GBSO ey L= gty th s et -2 - e
was prepared as a yellow solid: meltin int (mp) 210-212 C; 1H NMR (500
MHz, DMSO-d6) 8 9.38 (s, 1H), 8.91 (sy4H), 8.27 (s, 1H), 7.84 (d, J = 8.9 Hz,
1H), 7.80 (d, J = 1.4 Hz, 1H), 7.61 ( = 7.6 Hz, 1H), 7.49-7.34 (m, 6H),

6.12 (dd, J = 7.6, 2.7 Hz, 1H) d, J = 2.7 Hz, 1H), 5.39 (s, 1H), 5.16 (s,

2H), 4.86 (dd, J = 14.8, 47 H 4.78-4. Thnivallfenuth: A3 isNIB), 4.18 (s,
1H), 3.45-3.38 (m, 1H){3.08-3.01 (M, 1H), 2.0%%3&@23 H);,1.89-1.81 (m,

1H); ESIM ]. Example 45 Preparation or 8 8 -1- 1- 2-
2-0,ta-5a.-le y1)-44benzyloxy)pyridin-2(1H)-one hydrochloride  [00135]
Following the procedure of Example 27 (step b), but substituting 2-oxa-5-
alz‘é“rﬁ%gog[‘?l?‘f]ﬁép‘?éﬁéb%?]ﬁrﬁ' ?ag?ﬁgf) idin-1-yl)ethyl)-1H-indazole (0.21 g, 0.70
1rhhdb2¥ dr Q Xado-anabicy alalp idddepiadt-bitrogen was treated sequentially with 4-

y eélﬁv‘%(}?a%;}{ﬁiyr‘rﬁjé’}%ﬂ(?%ﬁﬁé‘%&%‘ZgY RN A D LR MAS PLRRAIG D B3
ymL, 0.2 mmol), Cul (28 mg, 0.15 mmol) and K,CO3 (0.19 g, 1.4 mmol). After stirring
overnight at 110°C, the mixture was allowed to cool to room temperature, diluted with
CH,Cl,, washed with brine, dried over Na;SQ,, filtered and concentrated to dryness.
Purification by flash column chromatography (silica gel, CH,Cl,/MeOH, 95:5 to 90:10)
gave the title compound (21 mg, 7%) as an off-white powder: 'H NMR (500 MHz,
DMSO-ds) 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 = 7.5 Hz, 1 H), 6.09-6.06 (m, 2H), 5.06 (s, 2H), 4.58-4.55 (m, 2H),
3.03 (br m, 2H), 2.61 (br m, 4H), 1.81 (br m, 4H); ESI MS m/z 415 [M + H]".

d) 4-(Benzyloxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-one
hydrochloride



- 78 - powder: 1H NMR (500 MHz, DMSO-d6) 88.02 (s, 1H), 7.66 (d, J = 1.6
Hz, 1H), 7.51 (d, J= 8.9 Hz, 1H), 7.44-7.35(m, 6H), 7.29(d, J= 7.4 Hz, 1H),
6.10-6.05(m, 2H), 5.06(s, 2H), 4.48(t, J= 6.9 Hz, 2H), 4.36(s, 1H), 3.95(d, J=
7’8 Hz, 1H), 3.59 (dd, J= 7.6, 1.7 Hz, 1H), 3.40 (s, 1H), 3.15-3.05 (m, 1H),
2.88 (dd, J=9.9, 1.6 Hz, 1H) 2.53 (d, J = 9.8 Hz, 1H), 1.80-1.74 (m, 2H),
1.72-1.67(m, 1H); ESI MS m/z 443 [M + H{3This was converted to the HC1
salt to give the title compound (17.4 mg, 18%) as a yellow powder: ESI MS
m/z 443 [M + H]. Example 46 Preparation |of
4-(Benzyloxy)-1-(1-44,4-dimethy1-4,5-dfMydro-1H-imidazol-2- 1 meth 1
-1H-MdazM-51in-2 | -one hydrochloride [00136] Following the procedure of
Example 25, but substituting ropanel,2- dlamlne for
ethane-1,2-diamine, the d (S?IEEHFﬁng%‘ ‘HfePared as a
yellow powder; melting poipt (mp) 170-172 Cﬁg}gm SE@QO MHz,
DMSO0-6/6) 1§2H) 10.21°%8! 1H), 8.32 (s, 1H), 7 85-7.83 (m, 2H), 7.59
(d, J=7.5Hz%¥A), 7.49-7.36(m, 6H), 6.13 (dd, J= 8.0, 3.0 Hz, 1H), 5.99(d,

Jr08s91He. %ﬁ&beﬁsﬁ% (Se2H), (§ei1£>y(§x>%t1)(ﬁ@f(ﬂﬁrgﬁﬁnll%?r)é&ﬁWHﬁﬂaMﬁs
nilz 428 [M m Exam le 47 Preparation of 4- B

PR SRR TG, HSH B0 78 byt HoBinihdreated with
prabediors (HG:‘T.xanmJ@ ZU (sted_b)l oS ubstitutingribefltaropipenidine solid was

hyd .
TR SR BIDTAGNE: wi 0. and dric pper vacup 10 eive the gl
)- m@mzasiﬁépagequaetaayéﬁbw poRieyhTe PRV (500 mpiﬂomz;@,dé)l NMR
8%@@ 1@1-1}"131\/736%9 ’S‘JIO :120(4"4%}"993 SLS () J7rd 10 Az, g1y, 7 4ﬁ4§7737@ (s,

(m, 6H), 7.29 (d, J =7 (m,’2H), 5.06 (s, 2H), 4.59
(L0 b(Eo/(E Zr@H?Zolﬁi 72%&723981& L. ﬁ M@d 29, 7266%362 Ihh; 2743,
2 A9 LeiaAMHEH)1 Q481 £ bt i), S B m/Méﬁstt HEmTDIp Veas (bor

VhOUD e M AU AT RS 7 v + HE.

Example t8 Pre aratiolin-1- 1 eth 1 -W-Mclazol-5- 1 ritchimide a) (8)-
1-(2-Ch|oroethyl)-3-f|uoropyrrolidin%}ggle@l ical Formula: C6H11C1FN

Preparation of 4-(Benzyloxy)-1-(1-(2-morpholinoethyl)-1H-indazol-5-yDpyridin-2(1H)-

one hydrochloride

a) 4-(Benzyloxy)-1-(3-methyl-4-nitrophenyl)pyridin-2(1H)-one

NO,
0 Chemical Formula: C;oH;gN,0,

N/©/\ Exact Mass: 336.11
| Molecular Weight: 336.34
©/\ o =

[0082] To a solution of 5-fluoro-2-nitrotoluene (1.00 g, 6.44 mmol) in DMF (6.5 mL)
was added 4-benzyloxy-pyridin-2(1H)-one (1.11 g, 5.55 mmol) and Na,CO;3; (0.588 g,
5.55 mmol). After stirring at 120°C for 56 hours, the reaction mixture was cooled, and
the solids were collected by filtration and washed with EtOAc (100 ml) and H,O (100
mL). The solids were triturated with hot H,O (50 mL) and then washed with Et,O (50
mL) to yield the title compound (0.94 g, 50%) as a light yellow solid: 'H NMR (500



Exact Mass: 151.06 1\r- Molecular Weight: 151.61 CI [00138] To a solution of
3-fluoropyrrolidine hydrochloride (0.59 g, 4.7 mmol) in 1,2- dichloroethane
(8.2 mL) and AcOH (0.54 mL) was added chloroacetaldehyde (0 74 mL, 4.7
mmol, 50% in H20 solution) and Na(Ac0)3BH (3.7 g, 17 mmol). The reaction
mixture was stirred at ambient temperature for 1 h, and then the reaction
mixture was diluted with 1 N NaOH and exfacted with CH2C12 (3 x 50 mL).
The organics were washed with brine (2 x 25 mL), dried (Na2504) and
cONdetMR-fo) &S difbcoRpdiid @42/ g, $39d5-ddt retf (fahge GiF1Z
1H)NMBO(SQ) MHEg,0DMSAAH/GY)0 £4247.3780r; SHYL €6 Udd), A=2864.28 I, 1H),

140,300 (o3 Qs 31, 285 282 (R0 SR Ty 2 20-204

(S)-4-(Benzyloxy)-141-(243-fluoropyrrolidin-1-yeethyl)-1H-indazol-5-yepyridin
2(1H)-ene. : [09: uti . )

4§ble gg}%%n;?/%og%%?ﬂll nQi azol- l:ler61y|og§/{r%i%|1i?1)5%)(I?)L)flfll)ql(glnze( l(I(SI.)Solngl, 1.6 mmol) in
DMSO (5.0 mL) was added(S) [g cHloroethyl)-3-fluoropyrrolidine (0.24 g,
1.6 mmol) and Cs2C0O3 0 . 5mol). dibeiceaction oyxiin@was stirred at
ambient temperature for/@% and then the reaetioMpmixdifret was diluted with
H20 (10 mL) a @» traefedith Et0AC (4 x 2URTEY*THee8id4nit extracts were
washed with brire (3 x 20 mL) and dried (Na2504). Purification by flash

chyggantearaRhy, (ilicaae)y G .QJ@.A%Q@%H%%%%{M;@&%WHHQR%QO

to 0:100), followed by addl%’lona flash coldmn chromatography (silica gel,

Cr2c1? maned) NieBIPH G120, apbiheh (465 90h,) raRe et asy idairae mowter
?@ﬂgstg,dzqrmﬁﬁ@l,) falloweddydinal ppyifiegtiondyi frepasativersd Ft’d;@hours, the
Phenomenex Luna ¢18 (2), 250.0.x.21.2 mm, 10 micron, H20 with.0.05% .
T R S e e St A 0 e
aavhipeypaviol 804 HHONR( 200 MWz GDIC 3 VIR (01NN 27 BVIS)-d,s F817515—
H), 7,55 (d.J = ), 7.45-7.37 (M., 6 31-7 L 1H)

o PR Gt Rt ZEE S T A o Rt g g
Hez 723, BHL (5.7 9014, =073 I, D) @.FR B0, ) 20665 (BH3,

1H), 2.17-2.03 (m, 2H); ESI MS m/z 433 EM + FIFF; HPLC (Method A) >99%

(AUC), tR = 13.9 min. ¢) o
(§)-ﬁ2ﬁ5‘€ﬁ%1ﬂ&éyi:il-{%[k@:@haa(#&wﬂa}raﬁ%f{):ﬁ?ﬁéthyn-1H-indazo|-5-y|)pyridin

2(1H)-one hydrochloride - 81 - 001§0] A solution of
(S)-4-(benzy|oxy)-1-(142430r|u;@liﬁ&%gmjgﬁﬁwﬁggﬁ|-5-yepyridin-
2(1H)-one (56 mg, 0.12 NMer2C12 (Msdnl) wastieated with
anhydrous HC1 iq dieth r (0.12 mL, 0 12 mmol, 1.0 M). The reaction
mixture was sti*ﬁémbient temperature for 2 h, and then the solids were
collected by filtration and dried to yield the title compound (51.4 mg, 85%) as

o S s o0
5 A B DR TA AR e LRI X I DR s
59 @ nanoh MHEA K),05064)-5, Bdt¢mstF 2 511 8(2hioM ) tenpdtaig A ¢m! 2 1) the

3 BdcRon3riiutiaSPRcant@él): hb RYEHAPRIG With HARReak RS 0dL)
(s, 2H); ESI MS nilz 433 [M + H]; HPLC (Method A) >99% (AUC), tR = 14.4

ifhY S Y EERRPRITS2E 52684 70 08, el SRk BN IER (500 MHz,
Praysatipnsos 43 Benzhoxw /- &; 2HB3relueaprotictin-iHetrirl I7/-48ckazoldh; 3H),

ritchimi
509@)%% (m, 1H), 7.28 (dd, J = 8.5, 1.5 Hz, 1H), 6.09 (dd, J = 7.5, 2.5 Hz, 1H), 5.99 (d,
J =2.5Hz, 1H), 5.14 (s, 2H); ESI MS m/z 318 [M + H]*. Flash column purification of
the filtrate (silica gel, CH>Cl,/MeOH, 100:0 to 95:5) yielded additional title compound



a) 142-Chloroethyl)-3,3-difluoropyrrolidine Chemical Formula:
C61110C1F2N Exact Mass: 169.05 Molecular Weight: 169.6 a [00141]
Following the procedure of Example 48 (step a), but substituting 3,3-
difluoropyrrolidine hydrochloride for 3-fluoropyrrolidine hydrochloride, the title
compound (0.155 g, 22%) was prepared as an orange-red oil: 1H NMR (500
MHz, - 82 - DMS0-6/6) 8 3.57 (t, J = 7. H#52H), 2.99 (t, J = 13.5 Hz, 1H),
2.86-2.81 (m, 4H), 2.32- 2.24 (m, 3H
4(0BEARA16 %> 34 leéh@/sﬂa*ﬂ&{a}@pyjfbm 1208 -RMS b2 Q-5 epyribh:
2813)(9%{5 Cremigat Fermwle 23012, IF 294084 a0 Mass:. 460nl 9H), 7.38-
450,48 [00142] Foll c ple 48
&gg bﬁ:) gj%gt{] l(}tlglsg %2[1 glho?ég)n &%@d qeugigpgs |d|n1i(::'ll§1‘)§rj\56 (C‘Fﬁ
8§Zl-l(12)chllﬂf(()tetﬁylb) -BsddSapgrioidivie; Iﬂé title compound (76.7 mg, 18%)
was prepared as a yellow foam: 1H NMR (500 MHz, CDC13) 8 8.03 (s, 1H),
7.67 (d, J = 2.0 Hz, 1H), 7.50 (d, J = 9 Hz, 1H), 7.43-7.38 (m, 6H), 7.29 (d, J
=h % @Em_mlgxﬁ - ¢l @marpholinoesd (S opdazelsnyhpyrdin g s 03 .
J=7.0Hz, 2H), 2.94 (t, J = 13.0 Hz, ())278(t J=7.0 Hz, 2H), 2.27-2.21
(m, 2H): EST MS m/z 451 [1)4 + H]. r)
di

4-(Benzyloxy)-1-(1-(2-(3,3-difluoropyrrdli
2(1H)-one hydrochloride Chemical Foxmula: C2sH25CIF2N402 Exact Mass:
Chemical Formula: C,5H,sN4O;

486.16 Exact Mass: 430.2
/ij\) Molecular Weight: 430.5

n-l-yeethyl)-1H-indazol-5-yhpyridin

[0085] To a solution of 4-(benzyloxy)-1-(1H-indazol-5-yl)pyridin-2(1H)-one (0.362 g,
1.14 mmol) in DMSO (1.5 mL) was added 4-(2-chloroethyl)morpholine (0.466 g, 2.50
mmol) and Cs,CO3 (1.85 g, 5.67 mmol). After stirring at ambient temperature for 5.5 h,
the reaction mixture was diluted with H,O (10 mL) and extracted with EtOAc (3 x
40mL). The organics were washed with brine (2 x 25 mL), dried (Na,SOy), filtered and
concentrated. Purification by flash chromatography (silica gel, CH,Cl, /(80:18:2
CH,Cl1,/MeOH/NH4OH), 100:0 to 0:100) followed by preparative HPLC (Phenomenex
Luna C18 (2), 250.0 x 50.0 mm, 10 micron, H,O with 0.05% TFA and CH;CN with
0.05% TFA) yielded the title compound (37.3 mg, 7%) as a white solid: 'H NMR (500
MHz, CDCl3) 6 8.02 (d, J = 1.0 Hz, 1H), 7.66 (d, J = 1.5 Hz, 1H), 7.50 (d, J = 9.0 Hz,
1H), 7.43-7.38 (m, 6H), 7.29 (d, J = 7.5 Hz, 1H), 6.09-6.06 (m, 2H), 5.06 (s, 2H), 4.53
(t, J =7.0 Hz, 2H), 3.68 (t, J = 4.5 Hz, 4H), 2.88 (t, J = 6.5 Hz, 2H) 2.52 (t, / = 4.5 Hz,
4H); ESI MS m/z 431 [M + H]*; HPLC (Method A) 98.9% (AUC), tz = 14.0 min.

e) 4-(Benzyloxy)-1-(1-(2-morpholinoethyl)- 1 H-indazol-5-yl)pyridin-2(1H)-one
hydrochloride



Molecular Weight: 486.94 - 83 -
onefor(S)-4-(benzyloxy)-1-(14243-fluoropyrrolidin-1-yeethyl)-111-indazol-5-
yepyridin-2(11-1)-one, the title compound (70.1 mg, 84%) was prepared as
ah off-white powder: mp 212-216 C; 1H NMR (500 MHz, DMS0-6/6) 68.22 (s,
1H), 7.84 (d, J = 9.0 Hz, 1H), 7.77 (s, 1H), 7.61 (d, J= 7.5 Hz, 1H),
7.48-7.36(m, 6H), 6.12 (dd, J= 7.5, 3.0 HZ*4H), 5.99 (d, J = 2.5 Hz, 1H), 5.16
(s, 2H), 4.76 (br s, 2H), 3.71 (br s, 8H, overlapping with H20 peak); ESI MS
miz 451 [M + H]; HPLC (Method 1% (AUC), tR = 15.1 mm. Example O
Preparation of 4-(B enzyloxy)-1-(1~(2-(4-hydroxypiperidin-lyl)e
thyl)-1H-indazol-5- yl)pyridin-2(111%)-one h¥dro.ct11{:oride' a
1-(2-Chloroethyl)piperidin-4-ol OH Ghemica %?ﬁ;g@&i&ﬁﬁ%g% Exact
Mass: 163.08 Molecular WemN% Cl [0Odéi¢t]ErOollawningstive procedure
of Example 48 (step a) ing piperidin-4- ol hydrochloride for

3-fluoropyrrolidine hyd bcp oride, the title compound (0.826 g, 50%) was
prepared asfa ight y&ilow oil: 1A'NMR (500 MHz, CDC13) 64.52 (br s, 1H),

3.90 (s, 1H), (s, 1H), 3.45-3.40 (s, 1H), 2.73-2.70 (m, 2H), 2.59 (t, J =
g[@dﬂé] Aol (b = HRR158)2H)1 -1 4QotpRB10e BY1)- 13 Rak B3R L) Afiin-

4%@?1‘%%3%(9@3%8%}&E@Iﬁgfﬁ-Q%éﬂlrg)l)Wi‘HEWFRiﬁ‘%(‘S‘Ii%l-%Wﬂﬂﬁﬂfl

1iy-@ie@yt &fer @6 pL, 0.086 mmol, 1.0 M). AfSCHienieat EoBRUtaemperature for

Cﬁagj}I,lt%lSel\lsgggsE\zf(éargtchéll escstecf1r %ﬁ%ﬁration, dissolved in CH3CN and H,O, partially
concentrated, then lyophilized to yield the title compound (25.6 mg, 64%) as a light
yellow solid: "H NMR (500 MHz, DMSO-ds) & 10.50 (br s, 1H), 8.23 (s, 1H), 7.85 (d, J
= 8.5 Hz, 1H), 7.79 (s, 1H), 7.60 (d, J = 7.5 Hz, 1H), 7.48-7.41 (m, 5H), 7.39-7.36 (m,
1H), 6.12 (dd, J =7.5, 3.0 Hz, 1H), 5.99 (d, J = 3.0 Hz, 1H), 5.15 (s, 2H), 4.92 (br s, 2H),
3.99 (d, J = 12.0 Hz, 2H), 3.70-3.68 (m, 4H), 3.53 (d, J = 12.0 Hz, 2H), 3.19 (br m, 2H);
ESI MS m/z 431 [M + H]"; HPLC (Method A) 99.3% (AUC), tg = 13.9 min.

Example 3
Preparation of 4-(Benzyloxy)-1-(1-(2-(piperidin-1-ylethyl)-1H-indazol-5-yl)pyridin-
2(1H)-one hydrochloride

a) 4-(Benzyloxy)-1-(1-(2-(piperidin-1-yl)ethyl)-1 H-indazol-5-yl)pyridin-2(1 H)-one

O

Chemical Formula: C,sH,gN,O,
Exact Mass: 428.22
N Molecular Weight: 428.53

;\ /2\/\

.

[0087] To a solution of 4-(benzyloxy)-1-(1H-indazol-5-yl)pyridin-2(1H)-one (0.400 g,
1.26 mmol) in DMSO (4.0 mL) was added 4-(2-chloroethyl)piperidine hydrochloride



[00145] Following the procedure of Example 48 (step b), but substituting 1-(2-
chloroethyl)piperidin-4-ol for (8)-1-(2-chloroethyl)-3-fluoropyrrolidine, the title
compound (116 mg, 20%) was prepared as a yellow film: 1H NMR (500 MHz,
DM50- 60 8 8.11 (s, 1H), 7.75 (d, J = 9.0 Hz, 1H), 7.71 (d, J = 1.5 Hz, 1H),
7.62(d, J=7.5Hz, 1H), 7.48-7.47 (m, 2H), 7.44-7.42 (m, 2H), 7.39-7.36 (m,
1H), 7.32 (dd, J = 9.0, 2.0 Hz, 1H), 610(‘ch7?] 7.5,2.5Hz,1H),5.99 (d,J =
3.0 Hz, 1H), 515(5 2H), 4.53 (t, J = 6.5 Hz, 2H), 4.49 (d, J = 4.5 Hz, 1H)

S0 QTS PR ot a5, B0 (53 D vz i B B

th)nﬂeﬁmﬂe B (15 BN ESACMS iz 5vik)diHitbd] witHPLG ((M ety dndeQ6at td

s I ARl 10 G B st
1H)2én@1ﬁ&dré@n¢or@@a$@4¢h@#ﬁm m%@ral@z@leizgcﬁwm@aacbmélﬁh

48RdRMelganatyNaight: é@ﬂA%ﬁtﬂQ@ilﬂ/@éd:Pé@V@@génﬁvﬁr@mﬁw ®Ah, 1:1:0 to
Example 48 istep c), but substltutlng -

(Hehizyioy: 1 isCosgs Ry e BTt 2 detign T 41 dayaiostyxabigriafh MR
1t$)30av1e1£oc13c13)68111 (s, 1H), 7.75 (drOJI 90T, 11, 771 (5 1H). 761 @, /= 7.5
o b IR e e oAb (LOR M1, oty ot ruBed i 8 YEhehr 1=

polmdéH)nfpo180-18€ .C decdinpose '(SLHH\]MR:{EGOU Mblz I‘[ZMZ$D -2)78 6,56=(b15
SifHHS: %‘h&s(s b 4%5 r 12%91 Qﬂé 5199y 3115'1' 217197%?1\&@";)4/27 £H9 Eﬁi I H]

7.5 Hz, 1H) 7.36 (m, 1H), 6.13 (dd, J
1H}’L§6Me61051 A>29§ H% (M%fas(éf* QH)IH5 08- 4.99 (m, 1H), 4. 91 4 88 (m
2H), 3.96-3.93 (m, 1H), 3.72-3.57 (m, 4H), 3.46-3.78 (m, 1H), 3.19-3.15 (m,

1bY), 2. O%l&az(‘ﬂbx%ﬂ -8B, L)e thyl YAHAQ 49011331 pyoid44- 21 KReone
152& | MS miz 445 [M + H]; HPLC (Method A) 95.8% (AUC), 1R = 14.2

I%g(amp e 51 Preparation of

(R)-4-(benzyloxy)-1-(1-(2-(3-hydroxypyrolidin-1-yflethyl)-11/-indazol-5-
y1)pyridin-2(1H)-one hydrochlorid (R)-1-(2-Chloroethyl)pyrrolidine-3-ol
HO Chemical Formula: C6H12CINQ@ Exact Mass: 149.06 Molecular Weight:

149.62
0 N, Chemical Formula: CyH,4CIN,O,
, N Exact Mass: 464.2
/@N Molecular Weight: 464.99
=
O *HCl

[0088] A  solution of 4-(benzyloxy)-1-(1-(2-(piperidin-1-yl)ethyl)-1H-indazol-5-
yl)pyridin-2(1H)-one (26.7 mg, 0.062 mmol) in CH,CI, (0.3 mL) was treated with
anhydrous HCI in diethyl ether (62 puL, 0.062 mmol, 1.0 M). After stirring at ambient
temperature for 2.0 h, the solids were collected by filtration, washed with diethyl ether
and dried to yield the title compound (22.8 mg, 78%) as a light yellow solid: 'H NMR
(500 MHz, DMSO-ds) 8 9.85 (br s, 1H), 8.24 (s, 1H), 7.85 (d, J = 9.0 Hz, 1H), 7.79 (s,
1H), 7.60 (d, J = 7.5 Hz, 1H), 7.48-7.36 (m, 6H), 6.12 (dd, J =7.5, 3.0 Hz, 1H), 5.99 (d,
J =3.0Hz, 1H), 5.15 (s, 2H), 4.89 (t, J = 6.5 Hz, 2H), 3.61-3.54 (m, 4H), 3.00-2.94 (m,
2H), 1.84-1.81 (m, 2H), 1.68-1.65 (m, 3H), 1.41-1.36 (m, 1H); ESI MS m/z 429 [M +
H]"; HPLC (Method A) 99.5% (AUC), tx = 14.2min.



Cl1 [00147] To a solution of (R)-3-hydroxypyrrolidine (0.47 g, 5.5 mmol) in
MeOH (14.4 mL) and AcOH (1.44 mL) was added chloroacetaldehyde (0.86
mL, 55 mmol, 50% in H20 solution) and picolineborane complex (0.58 g, 5.5
mmol). The reaction mixture was stirred at ambient temperature for 0.5 h.
Then additional picoline borane complex (0.29 g, 2.7 mmol) was added. The
reaction mixture was stirred for an additiorf&10.5 h. Then the reaction mixture
was diluted with HC1 (30 mL, 10% in H20) and stirred for 0.5 h at ambient
temperature. The mixture was slov%%%d with solid NaHCO3 (7.85 g)
anceadnaaie coyvith-BHOAPBrxl RIDhriyl) cthg ot fainits @xdrants -weei fiuiedmethyl)

(Na2504) and.conc ited 1o yield the title compound (0.19 g, 23%) as a
ng i f:g % CYO%?I g 0D) 8 4.36-4.32 (m, 1H), 3.63 (t, J =
6.6 Hz, 2H), 2.91-2.76 (m, 4H), 2.66-2.52 (m, 3H), 2.16-2.09 (m, 1H),

195 4-11y 8 4. 1LH) (2= BGrrofiddnS Ghemyoal Arormuta sGapl skreNAes - Exact
Mass: 430.20 Molecular Weight 430.50 [00148] Following the procedure of
g (?

Example 48 (step b), but substituti )-1-(2- chloroethyl)pyrrolidine-3-ol for
(8)-1-(2-chloroethyl)-3-fluoropyyrolidime, the title compound (29.6 mg, 11%)
was prepared as an off-whiteNoowder: 1H NMR (500 Mz, DMS:6/6) 8 8.11
(d, J=1Hz, 1H) .7 w =80 Hz, 1H), 7.71 flacd Mad: D558 H), 7.62 (d, J
= 7.5 Hz, 1H), 7|48-7.42 (m, 4H), 7.39-7.37 (M cldellaiAB21(cleR43 = 9.0, 2.0 Hz,
1H), 6.10 (ddpd =75, 3.0 Hz, 1H), 5.99 (d, J = 3.0 Hz, 1H), 5.15 (s, 2H),

4 = 4.5 Hz,. 1H) 4.52.(t. J = 6, 4.15-4.11 (m 1H) 2.88 (t
0% 15, 00l A R B oy (e D e
1W)pridin(a(11hromne, 9249 186, b 31Mno) 51 -CHEDHyaHdES PMS 1P 480 Eder
+dq I%ICAtmosphere. The Ar balloon was replaced with a H, balloon and H, bubbled
(R)-4-(Benzyloxy)-1-(1-(2-(3-hydroxypyrrolidin-I-yeethyl)-1H-indazol-5-yhpyrid
iﬁﬁ{iﬁ%ﬂld%rﬁ%y}'%‘&ﬁ?&fﬁﬂ@’ o't 201° iRl thé précediiawt BRamfe 4Bt
(step.c), thet sninsiituting (R)tded through a layer of Celite and the filtrate was
(benzyloxy)-1-{142-(3-hydro rrolidin-l-yeethyl)- .
ﬂif)_llnﬁ%/%%ag _%_y%glﬁfg?hq%?f _XB'}/ co?umn ch¥omat¥g2‘aphy (silica gel, CH,Cl,/MeOH,
ORRSH 4= (Henjtosy paoynd 243 fhiaitopyhblidiaSdycehy)- H MMdasHIEMH,
vy 2iod)song, tho Hilg samneund (@9:5 :923%) ap, Prenase o 3 -
yellow powder: mp 198-200 C; 1H NMR (500 MHz, DMSO-d6) 8 10.28 (br's,
1149, B2 dHs, 7.-8r(di =793 1) H= B, 82 21A)/ 7.77 B2.11H), #.61 {0/ 57 £.9 Bz,
HzpL B 7¢48-Z2 .30 [, i) 2612 [ddnd 216301 2010 AKX oM ZO3b M
1H), 5.15 (s, 2H), 4.75 (br s, 2H), 4.32 (br s, 1H), 3.57 (br s, 2H), 3.15-2.99
(M,"2H), 2.11-2.00 (m, 2H) 1.71 (br s, 2H); ESI MS nilz 431 [M + H]; HPLC
94.5% (AUC), tR = 13.2 mm; optical rotation [a]zz D +5.4 (c 1.05, Methanol).
Expmple & Pxe 0RO G et Bene hax afidiorta L. enzylox
hggroch?oéégeg@(gl%tf-%-?ggﬁ(?P&@tr{%%arr%gitr%? cr))}é/é‘?/r%l |(r)ljfegl(})létc):{g@_lj(%Q}ﬁ y)

pyridine-2(1H)-one hydrochloride

-

0] N\N Chemical Formula: C,sH,,CIF;N,O,
/ Exact Mass: 518.1696
| N Molecular Weight: 518.9584
/O/\ (0) = *HCI

F;C



s N Chemical Formula: C3H16CINO Exact Mass: 177.09 Molecular Weight:
177.67 CI [00150] Following the procedure of Example 51 (step a), but
substituting (R)-2- (methoxymethyl)pyrrolidine for (R)-3-hydroxypyrrolidine,
the title compound (0.29 g, 68%) was prepared as a light yellow oil: 1H NMR
(300 MHz, CDC13) 8 3.58 (t, J = 6.9 Hz, 2H), 3.40-3.29 (m, 5H), 3.20-3.14
(m, 2H) 2. 75 2 66 (m, 2H), 2.32-2.27 (m, f‘ﬁ)‘ 1.89-1.57 (m, 4H); ESI MS nilz
178 IM +
(R O(JBB%zﬁole&“(’f (2902-dHBRY By Py sty iy YR A driBd A9 by
riginReidd)-one&/HIEQ100ang, 0. 308 nSIﬁlhelmf(HIF E/esrmded SnH130MNg,BE xanb])
olecul 58,59 N llo .
P e N R R g (g AP i
Cﬁﬁ)ﬁbgm)@lmbmwm@ﬁeew@ﬁ cooled down, filtered through a thin layer of

(@edint2-chacaathv) diflogropyriliding.he fitlessempaend @lﬁﬁaaagmfﬂﬂ)/qiash
was prepared as a yellow solid: 1H NMRl\(ISOO MHz, CDC13) 8

HePl Y, chignplogyaphy diliasgql, G RMpQH ﬁ‘%lﬁhga‘?e417ﬂ7<%rp(¥rr°ériryl
7292403 1F Al ddal- 1) W%GMme&Mlﬂﬁﬁ@ltﬁzywhd%ﬁ@(lmJan% %2ddzmg,

2 45 3. .1H S 3.295 2H) 3.19- 1H

2 B b ey P55 W}ﬁr% 5 BTl T g
1P L TR QEHNPoBOd1aS4 (rhitd BitidE STHVSUMR A XBIMHAED MPOT M0 s,
A8y 415 &Uﬁi) tﬁso ]746?&%“@}1?7 62 (d.J =75 Hz, 1H), 734 (m. [H). 613 (dd.J
(R)-4-(Benzylo 1 (2- xypyrrolidin-l-yeethyl)-1H-indazol-5-yhpyri
ARk R e b ve A
(stam, e)shut substiteting (R)r 4 (enay)ors) M 142 mathexypyrrolidin-
1-yeethyl)-1H-indazol-5-yhpyridin-2(1H)- one for
(8)-4-(benzyloxy)-1-(14243- fluorop rolidin-l-yeethyl)-11/-indazol-5-
yepyrldln 2(11/)-one, the title compcrurfdegééa mg 80 %) was prepared as a
yéElenarpiavudert. 4t OBLA0Peazyldd WHVHR (Z0X Z b/g)- ;
825 ( 1((—1()3,5 §4(60)i3.9-0 Hz, 1H), 7 79 (d J=1. 5 Hz, 1H) 7 61 (d J

Z, m, , 7.39-7.36 (m, 1H), 6.13 (dd, J = 7.5, 2.5 Hz,

1H) 5.99 (d, J 25Hz 1H), 516(s H)} 4.89-4.81 (m, 2H), 3.94-3.92 (m,
1H), 3.79 (m, 1H), 3.69-3.62 (m, 3H) -3.54 (m, 1H), 3.32 (s, 3H,
overlapping with H20 peak), 3.15-3. /ﬂj(m 1H), 2.14-2.12 (m, 1H), 2.11-1.99
(m, 1H), 1.89-1.83 (m, 1bi) 67 (m, 1H); ESI MS nilz 459 1\4 + H]

HPLC (Method A) 96.9 /A 14.2 min: Opiics “““tgqgm@i +13.9
1_

(c 1.15, Methanol) xample 53 Preparatrmaaharw.elgm 485.4055
(S)-4- (Benz )-1¢ (3-hydr8&ypyrrolidin-1-yBethyl)-1H-indazollin-2( 1
-one 1Th 2 de a)

dﬁg?i(ﬁsgdhz(}/vlvl the gz(ft%ehgp Egra}éﬁ}fer:rghg{ﬂ s]il S%%Q}{Q 4} |_Horo %tcl)é- -lyro%lige
for 4-(trifluoromethyl)benzyl bromide and using 15-crown-5 as an additive, the title
compound (230 mg, 79%) was prepared as a white solid: 'H NMR (500 MHz, DMSO-
ds) 8 9.94 (s, 1H), 8.25 (s, 1H), 7.86 (d, J = 8.5 Hz, 1H), 7.80 (d, J = 1.5 Hz, 1H), 7.61
(d, J=7.5Hz, 1H), 7.50 (s, 4H), 7.43 (dd, J = 8.5, 1.5 Hz, 1 H), 6.13 (dd, / = 7.5, 2.5
Hz, 1H), 5.98 (d, J = 3.0 Hz, 1H), 5.16 (s, 2H), 4.85 (t, J = 6.0 Hz, 2H), 3.74-3.72 (m,
2H), 3.54-3.53 (m, 2H), 3.06 (m, 2H), 2.00-1.99 (m, 2H), 1.85-1.83 (m, 2H); ESI MS
m/z 449 [M + H]".

Example 6



Chemical Formula: C251126N403 Exact Mass: 430.2 Molecular Weight:
430.5 [00153] To a solution of
4-(benzyloxy)-1-(1-(2-hydroxyethyl)-1H-indazol-5- yepyridin-20H)-one (0.800
g, 2.21 mmol) in CH2C12 (48.0 mL) was added Dess-Martin periodinane
(1.87 g, 4.43 mmol). After stirring at ambient temperature for 5 h, the reaction
mixture was diluted with a solution of satuP&ted sodium bicarbonate and
excess Na28203 then extracted Wlth CH2C12 (3 X 50mL . The oranlcs Wertla

flﬂi’zhdrrmmﬁbaﬁmhs{dlﬁmﬁiéha@ a solutlon of this mtermedlate (O 20 g 0. 56
mmol) in 1,2-dichloroethane (3.3 mL) was added (S)-3-pyrrolidinol (46 mL, O
56 mmol) and NaB(Ac0)3H (0.24 g, 1.4 mmol). After stirring at ambient
temperature for 6 h, the reaction mixture was diluted with 1 N NaOH and
extracted with CH2C12 (3 x 15 mL),/The organics were washed with 1 N HC1
(4 x 15 mL), and then the aqesy sMayer was basified and extracted with
CH2C12 (4 x 20 mL), d Na28Q4) and concentrated. Purification by
preparative HPLC (P Enofnenex Luna C18 (2)C12’5EY?€)13?‘2‘I1 %Hﬁs‘i@ﬁﬁ’mron
H20 with D@gﬂ:ﬂ and CH3@d with 0.05% TF'ﬁﬂﬂX ac@w R 484&%055

nd

compou mg, 5%) as a white solid: 1H NMR (500 MHz DMSO0-6/6)

6 d J= 9 5 7. H J=
BT B B Rl Tl I el bpgice
1Hy), ZB611(1)0(dbl5'111)7:1 FronRiS Hiz th)CQ'jI@@L(mﬂ B2 0% H-I?Z%IH)IS PreHafed 261y, dlew
(‘loﬂd' 4}?1&%1&%@0%%&@@?&"@9 3y 41%? %%@é@”ﬁ}%)"'% 588 (=812,
- 90 - Hz, 2H), 2.76 (dd, J 9.5, 6. 1-25 TH), 2.32(dd, J
0414030 £ 1) 1 .9 1188 (621 . %@ Emél(ﬁa 71‘14)@5131)&/754%11’%@3(111% H),
HysHEL G £Msthos iy, 189, 8%0 (AU AR H-1419 /88 R) 2H), 4.84-4.83 (m, 2H)
(9)-4- enzylox 551 2-(3- hydroxgﬁyrrolldm 1- eethyl -1H-indazol- 5%
dr’h%‘tt ﬁ%rd forid o R0EA8. 157G AGA e
NB&SBBSEBM]S&M@I&MH\HE@M 466.96 [00155] FoIIowmg the procedure of
Example 48 (step c), but substituting (S)-4- (benzyloxy)-1-(1(2-(3
-hydroxypyrrolidin-I-yeethyl)- 1H- indazol-5-yepyridin-2(1H)-
onefor(S)-4-(benzyloxy)-1-(14243-fiampieriolidin-1-yeethyl)-11/-indazol-5-
yeRidifoa(1dr L-enenibe sile Aempaund 4 38yve:ondiB6Xa) R APRAEH BS-A)
Whlte pogvde mp 276 280 C decompose; ESI MS miz 431 [M + H[; HPLC

(W =14.1 mm. Example 54 Preparation of
(S)-4- (Benzyloxy) 1 (1 (2 (2 hydrox;gmtjhylpyrrolldln -1-yBethyl)-1Hinide

0 N\N
/)
N
/
0 “HCI

Chemical Formula: C,5H,cC1,N,0,
Exact Mass: 484.1433
Molecular Weight: 485.4055

[0093] Following the procedure of Example 5, but substituting 2-chlorobenzyl bromide
for 4-chlorobenzyl bromide, the title compound (66 mg, 60%) was prepared as a white
solid: '"H NMR (500 MHz, DMSO-dy) & 10.13 (s, 1H), 8.25 (s, 1H), 7.87 (d, J = 9.0 Hz,
1H), 7.81 (d, J = 2.0 Hz, 1H), 7.64-7.61 (m, 2H), 7.57-7.55 (m, 1 H), 7.47-7.42 (m,
3H), 6.13 (dd, J =7.5, 2.5 Hz, 1H), 6.04 (d, J = 3.0 Hz, 1H), 5.20 (s, 2H), 4.86 (t, J =



a)
(S)-4-(Benzyloxy)-1-(1-(2-(2-hydroxymethylpyrrolidin-1-yl)ethyl)-1H-indazol-5-
yepyridin-2(1H)-one - 91 - HO iiiC Chemical Formula: C26H28N403 Exact
Mass: 444.22 Molecular Weight 444.53 [00156] Following the procedure of
Example 53 (step a), but substituting (S)-1-(2-

chloroethyl)-2- hydroxymethylpyrrolldlne fo?](S) 3-pyrrolidinol, the title
compound (23 mg., 9%) wa ared as a white solid: 1H NMR (500 MHz,
Diist%e/8)e8: 12 711&?3 iri?a‘dfrlrzﬂih? P28y HHF?? (m,
78D ,(01.883. XﬂMHHESTMMZ@a,[M-B}WBQ -7.36 (m, 1H), 7.33 (dd, J =
9.0, 1.5 Hz, 1H), 6.10 (dd, J = 8.0, 3. O Hz, 1H), 5.99 (d, J = 3.0 Hz, 1H), 5.15
(s, 2H), 4.55-4.51 (m, 2H), 4.29 (mglH), 3.33-3.24 (M, 3H), 3.12-3.10 (m,
1H) 305 3.03 (m 1H)_2 77 275 (_Ilépr)_227 2.22 (m, 1H) 1.78- 172 (m,

pyreolskinAa4)ethyb - ibindazol-5-

(Mﬁﬂ%ﬁdlﬁm%&%w&}wﬁ%ndm 6 mm. b)
(S)-4-(Benzyloxy)-1-(1-(2-(2- hydroxy%(;‘hylpyrrolidin-l-yhethyl)-lH-indazol-5-

yepyridin-2(1H)-one hydrochloride H lin Chemical Formula:
C26H29C1N403 Exact Mass: 480.19 Molecular Weight: 480.99 [00157]
Following the procedure of Examp 48 (step c¢), but substituting (S)-4-

(benzyloxy)-1-(1-(2-(2chydr ylpyrrolldlr&he}{llcaltpé/n% Jrch'nlqaéﬁlp? (yepyrl

din2(1H)-one for ijl Exact Mass: 486.1634

(S)-4- (benzyloxy) 1-(2(3- uoropyrrolldln 1 \gethyivlEindazal:5-

yepyri | title cgmpound (19 mg, 83%) was prepared as a
yeIIowI;ZJ mp 198-206 C; 1H NMR (500 MHz, DMS0-6/6) 8 9.62 (br s,
1H), 8.24 (s, 1H) 7.84(d, J =8.5Hz, 1H), 7.79 (d, J = 1.5 Hz, 1H), 7.61 (d, J
:[ﬂ(}gﬂfollpl\)/u?g43}e7 _g@(qvgiupeggf. Example 5, but substituting 3,4-difluorobenzyl

bromide for 4-chlorobenzyl bromide, the title compound (75 mg, 68%) was prepared as a
white solid: 'H NMR (500 MHz, DMSO-ds) § 9.96 (s, 1H), 8.25 (s, 1H), 7.86 (d, J = 9.0
Hz, 1H), 7.80 (d, J = 2.0 Hz, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.60-7.56 (m, 1H), 7.53-7.48
(m, 1H), 7.43 (dd, J = 9.0, 2.0 Hz, 1H), 7.36-7.35 (m, 1H), 6.14 (dd, J = 7.5, 2.5 Hz,
1H), 5.99 (d, J = 2.5 Hz, 1H), 5.15 (s, 2H), 4.86—4.84 (m, 2H), 3.75-3.71 (m, 2H), 3.54—
3.53 (m, 2H), 3.08-3.02 (m, 2H), 2.02-1.99 (m, 2H), 1.86-1.83 (m, 2H); ESI MS m/z
451 [M + H]".

Example 9
Preparation of 4-(4-Methoxybenzyloxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)

pyridin-2(1H)-one hydrochloride

Molecular Weight: 480.99

N
0 /CE//\N Chemical Formula: C,gHoCIN,0,
| N Exact Mass: 480.19
=
(0)



5H), 7.39-7.36 (m, 1H), 6.13 (dd, J = 7.5, 2.5 Hz, 1H), 5.99 (d, J = 2.5 Hz,
1H), 5.54- 5.53 (m, 1H), 5.16 (s, 2H), 4.91-4.82 (m, 2H), 3.94-3.92 (m, 1H),
3.78-3.77 (m, 1H), 3.68-3.62(m, 3H), 3.57-3.55(m, 1H), 3.22-3.15(m, 1H),
2711-1.98(m, 2H), 1.87-1.71 (2H); ESI MS nilz 445 [M + H]; HPLC (Method A)
>99.0% (AUC), tR = 14.2 mm. Example 5 Preparation of
(R)-4-(Benzyloxy)-1414242- hydroxymethy:'l’ﬁyrrolldln 1-yBethyl)-1Hindazol-5-y
1Mxrld|n -2(1H)-one hydrochloride

03) “_“Le(f?%?%“(ﬁy&?o%ﬁﬁ‘@ﬂ?ylfpy%l|dH1?Si“§}88%h;?‘l)nﬁ4“?ﬁH%%1
SeMepyﬂcﬂm-Q@hH))rfmmzHCBerde the SitGhemigaindgemuda 1 C26MRANER3ed as a

3 0
4\7@%%%(;)/ xy) ﬁ&% %2(%/ oroe?hﬁﬁd\%?llgﬁc?azo yé%lé/r%gjgl}[gbzneg g(uééog OB 0
0HO bnodl)7ih ®MHE)XZ.D8rt) hag added Bs2CG0 3 .60 g3 R2).00rARO6IY and, 2H)
(R)od Jaﬁdﬂl(%e}*%@é’ riglidingy(y 78y 112 MM el RENgRiON MXHEE o p),

was heated at 90 C for 3 h The reaction mixture was cooled and diluted Wlth

H26% &5 ) afit-ivas ExrhbiedP Mith: EEHad (8% -90 LI Brganitieditts:

weEHg; Weshesdwatubiine+(2ix 20 mL), dried (Na2504), filtered and
concentrated. Purification by flash chromatography (silica gel, Hexanes
/Et0Ac/ 9:1 MeOH/NFEOH, 1:1:0 t%Q :9: ég fpdlowed by preparative HPLC
(Phenomenex Luna C18 (2) 250 10 mlcron H20 Wlth 0. 05%

- ~7.36 (m, 6H), 7.30-7.26 (m, 1H), 6.09-6.08 (m, 2H),
5.06 (s, 2H), 4.50-4.49 (m, 2H), 3.47-3.45 {m, 1H), 3.39-3.37 (m, 1H),
3.28-3.19 (m, 2H), 2.88-2.86 (m, 1H) 2.887(br s, 1H), 2.60-2.45 (br s, 1H),
2.39-2.38 (m, 1H), 1.86-1.70 (m, 4H) ESI MS nilz 445 [M + - 93 - b)
(R)-4-(Benzyloxy)-1-(1- (%(2 (hyeroxymethyl)pyerehidinrd-ybetby ;s kkindazol-

5- yepyridin-2(1H)-one hydrog deN [00159] Followtagrie pm)medure of
Example 48 (step c) bt sdbstituting (R)-4- Molecular Weight: 501.02

xymgthylpyrrolidin-l-yeethyl)-1H-indazol-5-yepyri

(S -(benzyloxy)-1-(14243-fluoropyrrolidin-1-yeethyl)-11/-indazol-5-

iRederineo e, th@‘tﬂ‘l'éféoﬁfg@éﬁﬂll(% g1 98P WELIPEe fEaREthy])
bf@ﬁmwékewomwﬂﬁfmmiym&a@ MHﬁﬂDMI%Qoﬁh@@mgpr@mwas Bréputsd
1H), 7.84 (d, J = 9.0 Hz 1H§0779(d J=20

]g 61 (Sd J=75Hz
12 e syt E¥ N (360 Ml (RS ) ldebS ’—“3%, 20 My B o
(dHJ) S 205125 )3 B)52. 40161 (BHLS I8), 2040 AAR-A183H(r0 ] Al 83942192,

M2 Y o o8B E 0L (R D 2SI g e

HHW(M@@A%%%«S@A@@P&RHBWW, 3Htichbfotaid tnjafH2 8.65-3.04

+12:915, 3.00- Msthanah), Exampls G serRiasioNag9l5adidior 24H)-one
hydrochioride a)

4-(Benzyloxy)-1- (1 (2- (cyclopentylamlnoaethlyl) -1H-indazol-5-yepyridin-2(1H)-

Preparation of 4-(Benzyloxy)-1-(1-(3-hydroxypropyl)-1H-indazol-5-yl)pyridin-2(1H)-

one hydrochloride




- 94 - HCO Chemical Formula: C26H28N402 Exact Mass: 428.22
OlaMolecular Weight: 428.53 [00160] Following the procedure of Example 55
(step a), but substituting cyclopentyl amine for
(R)-2-hydroxymethylpyrrolidine, the title compound (88 mg, 52%) was
prepared as a clear film: 1H NMR (500 MHz, CDC13) 68.04 (s, 1H), 7.67 (d,
J=1.5Hz, 1H), 7.53 (d, J = 8.5 Hz, 1H)—75316-7 36(m, 6H), 7.29 (d, J=7.5
Hz, 1H), 6.09-6.06 (m, 2H), 5.06 (s, 2H), 4.51 (t, J = 6.0 Hz, 2H), 3.15 (t, J =
6.5 Hz, 2H), 3.12-3.07 (m, 1H), 1.85-1 gH(m, 2H) 1.67-1.62 (m, 2H),
1.55-1.48 (m, 3H), 1.31-1.27 (m, ZﬁTygSI MS miz 429 [M + H]. b)

4-(Benzyloxy)-141- (24@yc mlno)ethyl) -1H-indazol-5-yepyridin-2(1H)-
one hydrochloride | g the prSé@Eiﬁﬁl@%ﬁlE%&nﬂié%o(step c),
Exact Mass: 411.13
but substituting 4- Molecular Weight: 411,
enzyo opentylamino)ethyl)-11/-indazol-5-yepyridin-2(11-1
(benzyl lamino)ethyl)-11/Andazol- din-2(11-1)-
onefor

b | 1-(1-(2-(3-fl lidin-1-yhethy)-1H-ind |-5- idi
SHOsE ﬁgzatyﬁ%lquf?@ésﬁ%séwﬁ’%ﬁp G Y e L P o .

pomiemrmp 221 MR @ ; (3 HYLM Re(ﬁ@ﬁdVH-IZ:sEDMSCHG(ZB) 8 895 (bmsyl2Hpd (3-
8,23 (s 9 769.(d, 3.8
oo Sud BRI HE I S BELE Ml (ol

5@9(@1319&1 zeglmatm}n@qr@(rgome4ewt(qnmel@ Mr2s Pilgredl B qghsa kg of

3AQibragd 2dhcdnB4ca 93 (lmnﬁ!:'ﬁ)ao’hﬁ%/ 198k (B umBOchfmhatd LAHP &l gel,
56-1.51 (m, 2H): ESI MS miz 429 [1\4 + H]: HPLC (Method A) 98.6%

ROElaees SV B PP okt RGP L oprors)-

rroficladolbbs Zb/lt)lﬁ@hlhﬂd!félﬂ) one (90 mg, 29%). To a solution of 4-(benzyloxy)-1-(1-
R A AR e Wi e cin o

45&lwas added TBAF (0.75 mL, 0.75 mmol, 1.0 M). After the reaction was complete,
the mixture was treated with H,0O, extracted with CH,Cl,, and the combined organics
were concentrated.  Purification by flash column chromatography (silica gel,
EtOAc/hexanes, 50:50) gave 4-(benzyloxy)-1-(1-(3-hydroxypropyl)-1H-indazol-5-
yl)pyridin-2(1H)-one (50 mg, 88%) as a white solid. In accordance with the procedure
of Example 1, the HCI salt was made to give the title compound as a white solid. 'H
NMR (500 MHz, DMSO-ds) 6 8.12 (s, 1H), 7.73-7.71 (m, 2H), 7.62 (d, J = 7.5 Hz, 1H),
7.48-7.36 (m, 5SH), 7.33 (dd, J =9.0, 1.5 Hz, 1H), 6.10 (dd, J = 7.5, 2.5 Hz, 1H), 5.99 (d,
J=2.5Hz, 1H), 5.15 (s, 2H), 4.50 (t, J = 7.0 Hz, 2H), 3.38 (t, / = 6.5 Hz, 2H), 2.01-1.96
(m, 2H); ESI MS m/z 376 [M + H]".

Example 12
Preparation of 4-(Benzyloxy)-1-(1-(2-hydroxyethyl)-1H-indazol-5-yD)pyridin-2(1H)-one

hydrochloride



Molecular Weight: 456.44 Tf [00162] 4-Hydroxy-1-(1-(2-(pyrrolidin-
1-yeethyl)-1H- indazol-5-yepyridin-2(1H)- one (900 mg, 2.7 mmol) was
suspended in THE (20 mL) under a nitrogen atmosphere and LiN(SiMe3)2
(fM in THE) (4.2 mL, 42 mmol) added. After stirring for 1 minute, PhNTf2
(1.48 g, 4.16 mmol) was added in one portion and the mixture was stirred for
2 h. The mixture was concentrated, diluted@¥with methylene chloride (50 mL)
and washed successively with saturated NFEC1 and saturated Na2CO3,
dried over sodium sulfate and concentfated. The residue was purified by

column chromatography (40 g ISCO column eluting with methylene chloride
and a methanol/amm ia;‘fimo 1); gradlent 100% meth lene chloride

rmu la;

to 80% methylene ¢ 0 mm at 40 melf7l IR(eN 0 Srq thesitle
compound (780 mg, BOO/ as a white solid; 1H I\MABCl(ﬁerI}Q;H@QQCB) 8
8.05 (s, 1@'@@% = 1.8 HzHCH), 7.57 (d, J =8.9 Hz, 1H), 7.53 (d, J = 7.4
Hz, 1H), = 7.35(dd, J =8.9, 2.0 Hz, 1H), 6.60 (d, J = 2.7 Hz, 1H),
[699?_?%%1(1{1%1] R prseulile ojf@xa‘}ngye (f’l‘]but sﬁbﬁﬁu@h@ (3 lg%rgoelhoﬁétert—

t
7§m 4H), 1.80-1.76 (m, 4H) ; MS miz 457 E'\4
b})utyldlmethylsﬂane or (3- bromopropoxy) -tert- butyldlmethylsﬂane the title compound

(R)ad Hetfaldarasinimio- Mﬂd(zﬁmrmd@mwi) emxbdbla raazolo-H)pyrigin-2
(AH)- -96 - [00163] 1-(2-(Pyrrolidi

e e SPi. A T B sz Al BB6-10
manl),£4-Hunopheny)singlooroaie. acid, (89,95 mg () %) namel), K2GR3HE(5H),

m a pps.( 22 mmol) were stirred in DMSO
n;gmﬁ l?ndegzrrg\J/%c Bﬁrgpfggé%gm’%}qz %%(ﬂ?as as flushed with nitrogen and the

mixture was heated at 80 C for 30 mm. Upon cooling, the mixture was diluted
with methylene chloride and washdgagifiest, lithium chloride solution (5x),
digglaceREeNFatediandiiedesidue Was-purified i £l manchr o matagsapiLy i)
(12 g ISCO column eIutlng Wlth methylene chloride and a methanol/ammonia
H el o methylene chloride to 80% methylene chloride
over 30 mm at 25 mL/min) to provide itle compound (70.4 mg, 16%): 1H
NMR (500 MHz, CD30D) 8 8.04(s, 1H®70(d, J= 1.8 Hz, 1H), 7.57-7.48(m,
3H), 7.46-7.40 (dd, J= 8.9, 1.9 Hz, 1HY, 7.38 (d, J = 7.71 Hz, 1H), 7.1 (d, J =
16.3 Hz, 1H), 7.09 (t, J = 8.6 2 ), 685(d J=16.3 Hz, 1H), 6.65(d, J= 1.6

Hz, 1H), 6.52-6.46 (dd,J= 7[2, 19 He, 1H), 4880 Epeda bl B (1, 9
= 7.3 Hz, 2H), 2.63-2 786-1.75 (M, 4kkc@r Weight: 4659509
444-Fluorophene (2 (pyrrolldln 1-yl1)ethyl)-1H-indazol-5-yepyridin-2(
1H)- one chlo ide - 97 -"Hirhol) were stired in methanol (4 ml) for 5 mm.
Palladium orfCarbon (100 mg) was added, and the mixture was heated to

"§bIE kAN iR égélﬂﬂe’%?‘ﬂeﬁn‘f!éssc%ﬁl%%&[&%@ Eeﬂ?;%%ﬁé%?r Blished

through celite, rinse Wlth ethanol, and then concentrated. The residue was

df@éél\?@@fﬁhﬁé’ﬁﬂdﬁ@%é%@)’ L0 ﬁ%@eanﬂnfmn&q WAL NEDPEIMIEICE fhwhite

EfgRqangthemipgosavnss s iipées o prowds ﬁse@itlm;omwﬁd 395y,
slqig 1%) as a yellow solid: mp 55-60 C; 1H NMR (500 MHz, CD30D) 68.23
(

;5P 8h 7 Qﬂﬂzzll%) 7.8049. 47 Ha Hr='807 /05 1132 1) 2H)a 747 20 44
J H8.9,22.07 Biz (HDHY, B2 Td20.(m7 2}, STH04-61965 (00,(2H) =@ 4 THG, 4L (1S, 14 (s,

ST TS50 05 (9 e oAt 01 Bt o0

26, 2P08118951($ﬁ,(IZH§HE;SESI/IMSIWZ4Qﬁ E(H+HHE; HPLC (Method D) 92. 5%
(AUC), tR = 12.9 mm. Example 8 Preparationofl-FMmoheiwth 1 - 1- 2-
rroliclazol-5- 1 ritchimide

a)(E)-4-(24Bipheny1-4-yeviny1)-1-E848Rl5 Mo idin-1-yeethyl)-11/-indazol-5-
yepyridin-2(1H)-one




[00165] 1-(2-(Pyrrolidin-1-yl)ethyl)- 1H- indazol-5-yepyridin-2(1H)-one -4-
trifluoromethanesulfonate (100 mg, 0.22 mmol), (4-phenyl)phenylvinylboronic
acid (120 mg, 0.55 mmol), K2CO3 (75 mg, 0.55 mmol) and PdC12dppf (18
myg, 0.022 mmol) were stirred in DMSO (2 mL) under vacuum for 30 mm. The
flask was flushed with nitrogen and the mixture was heated at 80 C for 30
mm. Upon cooling, the mixture was dilutedWith methylene chloride and
washed W|th 5% I|th|um chlorlde solutlon (5x), dr|ed -98 - concentrated and
tHasRaLALion ., 4 (Benzylox vl (1-(3-(piperidin -_n -LHdpdazal-o-vlp ridin-

elllﬂlhbrmhlmmwmm Chlorlde and a methanol/ammonia mixture (10 1);
gradient 100% methylene chloride to 80% methylene chloride over 30 mm at
25 mL/min) to provide the title com d (1.4 mg, 11%) 1H NMR (500

MHz, CD30D) 8 8.04 (s, 71 (d, 3=1.5 H H),
7.54 (d, J = 2.9 Hz /@Zﬁl (m, 3H), 7. 45 0““,\%31) ?%gg}?%

16.3 Hz, 1H), 6.98[(d_J = 16.3 Hz, 1H), 6.69 (d, J Mcﬂ.ﬂ@ﬁrH/Z],gﬂﬂ‘hy,96156 -6.51
(dd, J =(7.3)1.9%z,TH), 4.56 (t, 7.3 Hz, 2H), 3.01 (t, J = 7.3 Hz, 2H),
2.65-2. , 4H), 1.84-1.75 (m, 4H). b)

6%1'6510@8%&3{53/')&% (e dpyrolidip-1pyeatp)-1H- '%@Z%&Mﬁﬁmdmr%é
1H)- one hydrochlorid ét}ﬁ%l/‘I0166 E -4-(4-Fluoros tyry1)-

1sploporishaaRAAnG ) Il dRd d261-5- ey g D masehakings 1 g, title
Ocbinpoiitl) @nd angmssvynyierpiaeréd3as mgeld21gomaenl) weneistiised ivHz,

IS A R B 1T X T 16 RS V2R btin (s oo 7

reofctémpBiatires-filtefgehittiaughl ealiie, finsea wishHethidhol; anddheér 2.6 Hz,

C?ﬁ‘}eé“i dztgﬁhﬁMSEI dye w3 tzﬁgd’z!ZzQ%J, qinyme %U%“&%B"‘B?%%%df"é@

1 equiva ent ) T |n e mixture was concentrate

pPo¥id@RéitR ¥Xompotind 34 2. 3 Hig! -@.55(%) ad)a \éflolwoddii: Ip 200-4139 On.
L) VR (390 Mbizs GP3@R), 8 8.23 (s, 1H), 7.83 (s, 1H), 7.78 (d, J = 8.8 Hz,
1H), 7.61-7.51 (m, 6H), 7.48-7.44 (dd, J = 9.0, 2.0 Hz, 1H), 7.41 (t, J = 7.6
Hz, 2H), 7.35-7.27 (m, 3H), 6.49-6.47 (m, 1H), 4.86 (t, J = 5.7 Hz, 2H), 3.85
(t, J = 5.7 Hz, 2H), 374362(brmﬁ@pﬁm311(brm 2H) 307300(m

thm hydrochlorlde a) 5 Bromo 1-(2,2- dlmethoxyethyl) 1H- mdazole [00167]
To a solution of 5-bromo-1H-indazole (10.0 g, 51.2 mmol) in DMSO (120 mL)
was added 2-bromoacetaldehyde dimethyl acetal (12 1 mL, 103 mmol) and
Cs2C03 (66.8 g, 205 mmol). The reaction mixture was stirred at 40C for 18

h; then the reaction miXture 5 mwted with H20 (100 mL) and EtOAc (175
mL). The aqueous | KtrgCted with Cﬁ%ﬂéfgﬁl’r&
combined organrcs ere washed with brine (g X 10C \% q&pg (Na2S04),
filtered, éntrated. Purification by flash chromatography (ISCO 330¢g
column, ° exanes/EtOAc to hexanes/EtOAc 50:50, 60 mm 40 mL/min)

?ﬁ‘@@%ﬁ%@%ﬁ"" O Sho ) o A RSy DR
Heimghy Igtispaging hgl@rhiortdq)fm ﬁii%phjmf@mﬂvznqpbommw title somppund

2@4%@%@% was )%pared as a yellow powder: "H NMR (500 MHz, DMSO-djs) & 9.92
4-(Benzyloxy)-141-(2,2-dimethoxyethyl)-1H-indazol-5-ye ridin- -2(1H)-one
(s, 1H), 824(s 1H), 787(d J=9.0Hz, 1H), 7.79 (d, J = 2.0 Hz, 1H), 7.60 (d, / = 7.5

Hz, 1H), 7.49-7.41 (m, SH), 7.39-7.35 (m, 1H), 6.13 (dd, / =7.5, 2.5 Hz, 1H), 5.99 (d, J




OMe Me0-"S [00168] A suspension of
5-bromo-1-(2,2-dimethoxyethyl)-1H-indazole (4.0, 14 mmol),
4-(benzyloxy)pyridin-2(1H)-one (3.1 g, 16 mmol), K2CO3 (2.1 g, 16 mmol), 8-
hydroxyquinoline (310 mg, 2.1 mmol) and Cut (3.1 g, 16 mmol) in DMSO (20
mL) was - 100 - evacuated for 30 minutes under high vacuum then backfilled
with nitrogen. The mixture was stirred urd® nitrogen at 130C for 20 h and
then allowed to cool. The mixture was diluted with 20% MeOH/NH4OH (10:1
i 31000 L, Srddolt 167, Bt then foaded B 2 siflcd pitig. H2
ThE)nESENE was &dtddrtHidugh the plug with 20% MeOH/NH40H (10:1) in
CH2C12 (400 ml) and then concentrated. The residue was dissolved in
CH2C12, washed with LiC1 (4 x 100 mL) and brine (1 x 100 mL), dried over
Na2S04, filtered and concentratecEi@pfeié8s. Purification by flash column
cipromaiad aany KL 20 ISG R HOIUMD B RS WAL BIRTAVIEN R GNGIEL; AP 315
methanol/ammonla mlxture (10 1); gradient 100% methylene chloride to 80%
i over5E Fat 40 mL/min) gave the title compound (4.96
g, 85%) as a Ilght orange solid: 1H NMR (300 MHz, CDC13) 8 8 04 (s, 1H),

6 ( = 8.9 Hz (m 7

3 R A A b s S e B RS e
(@,(DFB Qr@ Hz, 2H), 3.37 (s, 6H). ¢)
14142,2-Dimethoxyethyl)-11/-indazol45-y1)-4-hydroxypyridin-2(1H)-one
[00169] A solution of 4-(benzyloxy)-1-(242,2-Dimethoxyethyl)-11/-indazol-5-
yepyridin-2(11/)-one (4.96 g, 12.2 mmogl)Jand ammonium formate (1.53 g,
24.4 mmol) in CFLOH was stirred for 10 mm. Pd/C 5 5 was added under
a nitrogen atmosphere. The reaction m xﬁﬂ?@%ﬁx i 8O’C for 2 h and

then allowed to cool. The mixture-was Itermlgazﬁaugbgﬁ layes of Celite, and

the filtrate was concentrated. The residue was triturated with MeOH,
concentrated to dryness ﬁt}ted with EtOAc, sonicated for 20 mm and then
concentrated t@/ﬁ@ compound (3.62 g, 95%) as a yellow/white solid:
1H NMR (500 CDC13) 8. 06 (s, 1H), 7.68 (s, 1H), 7.58 (d, J = 8.9 Hz,

J 8. 9 z, 1H 1H ith
o217 515 85 (@05ioh 30, e e 2 g B ek
km)mm)p@agl@ oBE1}0.26H04. 0. 7;@1 mmol) in CH,Cl, (16 mL) was added Dess Martin
14 gnaime ey aty ahddrindasl Jorlié-@* bt IYBARNHdIRAY h, the

trlfluoromethanesuifonate Chemlcal Formula; C171-116F3N306S Exact
Magggwggtptm M&W@hﬁ?@ﬂaﬁw aHCOj3; with excess sodium thiosulfate (20

mL) and extracted with CH,Cl, (3 x 20 mL). The organics were washed with brine (2 x

50 mL), dried (Na;SOy), filtered and concentrated. To a portion of the crude (0.121 g)
in 1,2-dichloroethane (2.0 mL) was added (R)-3-fluoropyrrolidine hydrochloride (42.3
mg, 0.337 mmol) quickly followed by the addition of sodium triacetoxy borohydride
(0.142 g, 0.674 mmol). After stirring at ambient temperature for 1.5 h, the reaction
mixture was made basic with 1 N NaOH. The reaction mixture was extracted with
CH,Cl, (3 x 15 mL). The organics were washed with brine (2 x 20 mL), dried (Na,SOy),
filtered and concentrated. Purification by flash chromatography (silica gel,
hexanes/EtOAc/MeOH, 9:9:2 then CH,Cl,/MeOH/NH4OH, 1:0:0 to 1:0.1:0.01) yielded a
mixture of products. The mixture was dissolved in CH,Cl, (20 mL) and extracted with 1

N HCI (5 x 15 mL). The acidic aqueous phase was made basic with 6 N NaOH and



Tf [00170] 1-(142,2-D imethoxye thyl)-11/-indazol-5-y1)-4-hydroxypyridin-2(
1H)- one (3.62 g, 11.4 mmol) was suspended in THE' (80 mL) under a
nitrogen atmosphere, and LIN(SiMe3)2 (1M in THF) (14.9 mL, 149 mmol)
was added. After stirring for 10 minutes, PhNTf2 (5.31 g, 14.9 mmol) was
added in one portion, and the mixture was stirred for 1.5 h. The mixture was
diluted with methylene chloride (500 mL)‘asﬂd'washed successively with
saturated NJ-FC1 and saturated Na2CO3, dried over sodjum sulfate and
cohienthted HhETEsldue WaBlblriddd BiESEmEhHERhEDERaRY (156 and
| SQ0eaotuedn Sutificativibthbin @ibpiene ¢ HETide (Bhehanmetkh dnollataia250.0 x
ixture (10:1):.gradignt 100% ne ide t0.809 ne chlori
i B Ik G e b
wesitepsolid :(17H NN RB (606 MHYT @b)'l@i@i@)i@.OJT'{(bT,l\’lvaII,3QQGQI@d3 DPMSO3dZ 8.12

1) ’111-937.6@’%1,5 2.0 4%, 1), 7.93(dyL7 A7) (;%L% M), 9 7587230
1.8 Hz 1H), 661 (d, J=2.7 Hz, 1H), 631-6.28 (dd, J = 7.6, 2.7 Hz, 1H) 4.77
(t0-L1)30H2 (A 7 B3 & ) J2 5 B2 M), 5387 e ) §)15 (5. 2H). 5.26-5.03

(B 116142, BsRimethosyethyl)y 11 bindaszolh-L)4 atyrylpyidintd11/)10ng6 (m,
[0917 N ~ .
1%4%%%%%3%%%@%&# S200eRot\ ). 398 L S0y oy ittty 1

trifluoromethanesulfonate (2.66 mg, 5.95 mmol), phenylvinylboronic acid
(4,23 9r14- ZQPB (& glale] 1 C
005 e e e D o o i
flaskAnvaserishieth WitAenitrogen and the - 102 - mixture was heated at 80 C
for 1 h. Upon cooling, the mixture was diluted with methylene chloride,
washed with 5% lithium chloride selution (5x), dried, concentrated, and the
residue was purified by column cjjromatography (120 g ISCO column eluting
with methylene chloride and a mgthanol/ammonia mixture (10:1); gradient
100% methylene chloride to 10%%'nethanollammonia mixture (10:1) over 60
mm at 40 mL/min) to psovi itle compounen (@108 g :87%6): AR NMR (500
MHz, CD30D) 8.06(s N =1.7Hz, 1H)PTEtrsaih, 3H),
7.45-7.34(m, 5H), 7.83 (8, 3 = 16.6 Hz, 1H), 6.95 (4. J'=18:6 H2, 1H), 6.68
(d,J=1.5 @F% 546.51°6d, J = 7.3, 1.8 Hz, 1H), 4.78 (t, J = 5.3 Hz,
1H), 4.51 = 5.3 Hz, 2H), 3.38 (s, 6H). 0

1 -Dim ethyl)1H-i -0-y1)-4-pher [pyridin-2 (LH)- 15
o[&];)e{i ?\;l’afeoé‘s %[Elg%é’\f?té};]ty(l@?-@-(z, %%rﬁtﬁﬁ&%ﬁ%%ﬁyﬁ%gﬁlﬂ@i@ t
st iin20HE 0 81§,55m0 MHIAbIiaL silkelGh CHBOH (ootetyd
fayidHRdebNtIROEM alasPReke- Balladivynoncakon 63nh 9) wes addad: a
under nitrogen atmosphere, and the mixture was stirred for 20 mm. The

nAFRYEN IIRERGES el Tepthednifhe519D BUIBEH RAd f98R4eHch Hitkplyed in
WaH StiXrecdundr paniiii: asmesphede alroentiepapetatu g itod thétarddigidund

fl d with nitrogen (10 mm). The mixt fi hr a 0
IS o T A Do TR TR e PRBK s o
MeOHHna 2ériceriiafesAtodgdve HteHitld Horipound1(1)77.6) 84%)assaHz, 1H),

0'%9‘%38@% @gwgzﬁgggf@@%%%ﬁ@@ i) 758 % 31713 1517 39

1H), 7.57 0 89, 19Hz 1 6-7.28
(M 2HD oIS A4p AN with SoRTENBISaR)S (26 H1E Fh- B (8.5H(s 245208 (m,

61%9:6.86(doh I 118 ES M5 Ak 101 (L 1= pBLidzvdblod ABbo o Bt
2H), 3,36(s, 6H) 3.01-2.90 (m, 2H), 2.90-2.76(m, 2H). - 103 -

Example 17



[00173] A solution of
141-(2,2-dimethoxyethyl)-11/-indazol-5-y1)-4-phenethylpyridin2(11-1)-one
(.77 g, 4.39 mmol) in THE (20 mL) was treated with aqueous HC1 (20 mL,
2°0 M). The solution was heated at 60 for 18 h, allowed to cool and then
treated with H20 (50 mL). The mixture was extracted with EtOAc (3 x 100
mL), dried with Na2S04, filtered and corcehtrated to give the title compound
(1, 72 g, 98%) as an orane SO|Id ESI MS m|z 390 EM + HE

dmﬂ(ﬂﬂbl@h@ﬁwHVdnfdMBdéeHO Chemlcal Formula C26H28N402 Exact
Mass: 428.22 Molecular Weight: 428.53 [00174] To a solution of
1-(142-hydroxy-2-methoxyethyl)-11/indazol-5-y1)-4-
phenethylpyridin-2(11-1)-one (209@0.51 mmol) in MeOH (20.0 mL) and
AcOH (2.0 mL) was added S-3-pyrrplidinol (134 mg, 1.54 mmol) and
picoline-borane complex (55 mg,;0.51 mmol). After stirring at ambient
temperature under nirog sphere for 2.&tamtbveFeolution, WasIN,0,’
concentrated, treated wi (10.0 mL) and stirretMagotoiLisly for 30
minutes. The mixt]re was treated with NaOH (10 Mlccam)Vaist ivddéd onto

. THe mate(jgh,was eluted with 7N NH3 in MeOH and then
reparatory HPLC. The residue was then loaded to onto an SCX-2
column, eluted with 7N NH3 in MeOH and concentrated. The residue was
rER L ithoDRPHRE 11R BEPRSIHESHRARE AR n o BUHE DA Ients (Frsllepias a2
fu%ﬁylpijﬂﬁeﬂlbmydwbmmgiwﬁhr W?{M&G&hyp)iﬁmhﬁllfﬁ yiatd tite tdidﬁlpound

d (41, 17% 175-185 500 MHz, .CDCL
)Ilfllg 8% (d>9 ma%]_p]}ewzedﬂz_{%) Ode]éé @‘l as |_r|1511 ug%zc%%c o%qg? nal
1H9>nm9- MBA506:N8E, DVIBR; a1H§ 19,63 3. zmxrﬁ 24K, 723 THS (i), 7.89
17)y6.47% %'01({2 24805 7@ @ 2§27 14, 4P 7146)47449%? 48\(B1 9.7 35

H)376 3.41 (br m, 2H), 3.24-3.17 (br s, 1H), 3.03-2.95 (m, 2

2(05 BB 72 fid) J=4k61 290 HEr D 219 E5Y rvré ww{mm Fr] Hypd-—4.90

él\(/l)ﬁtbm @)78838)"4;((AUQ); = ﬁgmm&wgmﬁ ﬁ@{)Pé%afajmgple) 1.89-

R)-1- yrxym yrroli ethyl)-1H-indazol-5-y1)-4-
%eﬁjﬁéfbézﬁdlﬁ fir) fong ég ék%lc%’%e\xg@/ . %Wé] llowing the

procedure of Example 59, but substituting (R)-(-)-2pyrrolidine methanol (200

mg, 0.513 mmol) for (S)-3- pryrrolid&g}né@e \title compound (65.7 mg, 28%)
was prepared as an off Whlte pow er. p 5- 155 C 1H NMR (500 MHz

by 5118 oAby T30 (00, 3 = 8.9, 1.0 Hz, 1H), 7.25-7.19 (m, 4,

7.14 (t,J = 7.2 Hz, 1H), 6.40-6.39 (m, 2H) 4.90-4.85 (m, 2H), 4.09-4.03 (m,
1H), 3.87-3.84 (m, 2H), 3.76-3.64(m, 4H), 2.95-2.92 (m, 2H), 2.87-2.84 (m,
2H), 2.23-2.07 (m, 2H), 2.03-1.84 (m H) ESI MS nilz 443 [M + H]+; HPLC
(Method D) 98.3% (AUC), tR = 13. . Example 61

0 Chemical Formula: C,gH3,CIN5O,"
y N Exact Mass: 479.21
| N Molecular Weight: 480
=
0 *HCI

[00105] Following the procedure of Example 2, but substituting 1-(2-chloroethyl)-4-
methylpiperazine hydrochloride for 4-(2-chloroethyl)morpholine, the title compound



Pre aratiolazol-5- lidin- 2(1H)-one dihydrochloride -105- [00176]
Following the procedure of Example 59, but substituting tert-butyl
piperazinel-carboxylate (300 mg, 0.771 mmol) for (S)-3-pyrrolidinol, the title
cdmpound was prepared with a modified work-up, as follows. After stirring at
room temperature for 2.5 h, the reaction mixture was treated with 1IN HC1 (10
mL), stirred for 5 mm, and then treated with IN NaOH (10 mL). The aqueous
mixture was extracted with EtOAc (3 x 50 mL). The organics were washed

With-Brifg (BGemss deRisders Nasdem Prived afﬁd\f daAtr A&ty BB R
by flash chﬁpmmrapmqm,gu%cmsqw 0na,1108% GH20812(80 .82 8%z, 1H),

CH2C1217.5% MeDH 1 5 L/min) the ti
T a5 s oS, 1T (o oy 2
88,02 1B, 1141;» (E agildéwlz(& ZPstﬁm)(,bvrﬁoqldu B AB(briiz, 41H) 274 15.738; ESI
(ddsd,7 89 MO 1H), 7.33-7.29 (m, 3H), 7.24-7.21 (m, 3H), 6.51 (s, 1H),
6.12-6.10 (dd, J = 7.0, 1.7 Hz, 1H), 4.53 (t, J = 6.9, 2H), 3.39 (m, 4H),
2.97-2.94 (m, 2H), 2.90-2.87 (m, 2H), 2.83-2.80 (m, 2H), 2.45 (s, 4H), 1.45

(m, 9H) Example 19

0 AR Y ARG L -0

0 34 idin-1(2H)-y1)- 1H|ndazol 1-yeethyppiperazine-1
-carboxylate (247 mg 0. 468 mmol) in MeOH (2 mL) was treated with 2N HC1
in ether (7 mL) under a nitrogen at;/gp ere. The solution was stirred at

room temperature for 2 h and then treated with CH2C12 (20 mL) to
precipitate product. The liquid was decanted off, and the solids were

triturated with ether (3 & 1m concerfth&t Fd)g!g i?ﬁzg%‘*%

compound (161.7 m % w solid: mp htlh—gNMR (500

MHz, CD30D) 88.23(s, 1H), 7.83 (s, 2H), 7.62 (d, J = 6.95 - 106 - Hz, 1H),
7.46 (d, J HX1RY, 7.30-7.17 (I°5H), 6.51 (dd, J = 7.0, 1.1 Hz, 1H),
6.48 (s, 1 .95 (t, J = 5.85, 2H)357(m 2H)361356(m 8H), 3.01-2.98

2.94-2.91 (m. 2H); ES|, M
9@0159 8) iR néoélmm dS 07% 4(%85 ’&% ggo lneﬂNfE niri)aonl 5-
f"’“"l@@“@ﬁb’ﬂmﬁo@ﬂmé ?é)mgl)zuﬂn?«&mmgdma@dmmmammom

OM&wed by 1-bromoethylbenzene (71 uL, 0.52 mmol). The reaction mixture was heated
to 80°C for 4 hours, cooled to room temperature and stirred at room temperature for
overnight. The reaction mixture was filtered through a thin layer of Celite, washed with
CH,Cl,, and the filtrate was concentrated. Purification by flash column chromatography
(silica gel, CH,Cl,/MeOH, 90:10) gave 4-(1-phenylethoxy)-1-(1-(2-(pyrrolidin-1-
yl)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-one (44 mg, 40%) as an oil. In accordance with
the procedure of Example 1, the HCI salt was made to give the title compound as a white
foam: 'H NMR (500 MHz, DMSO-ds) & 9.82 (s, 1H), 8.15 (s, 1H), 7.75 (d, J = 9.0 Hz,
1H), 7.69 (d, J = 2.0 Hz, 1H), 7.49 (d, J = 7.5 Hz, 1H), 7.38-7.31 (m, 5SH), 7.26-7.24 (m,
1H), 6.04 (dd, J = 7.5, 2.5 Hz, 1H), 5.69 (d, J = 3.0 Hz, 1H), 5.51 (q, J = 6.5 Hz, 1H),
4.77-4.75 (m, 2H), 3.66-3.63 (m, 2H), 3.46-3.45 (m, 2H), 3.00-2.99 (m, 2H), 1.93 (m,
2H), 1.78-1.75 (m, 2H), 1.51 (d, J = 6.5 Hz, 3H); ESI MS m/z 429 [M + H]".

Example 20



Me0"-S Chemical Formula: Cl iHnIN202 Exact Mass: 332 Molecular Weight:
332.14 [00178] To a solution of 5-iodio-1H-indazole (8.28 g, 33.9 mmol) in
DMSO (104 mL) was added 2-bromoacetaldehyde dimethyl acetal (7.9 mL,
68 mmol) and Cs2CO3 (44.1 g, 136 mmol). The reaction mixture was stirred
at 40 C for 18 h; then the reaction mixture was diluted with H20 (100 mL) and
EtOAc (175mL). The partitioned material W extracted with EtOAc (4 x 175
mL) The organlcs Were washed Wl1lh brlne (2 x 100 mL) dried (Na2504)

heéd&’ﬂ)emwlﬂ?dfbdl%ﬁEN /EtOAc with O. 1% BEN 100 O to 90: 10) gave the tltle

compound (4.49 g, 46%) as a Ilght orange powder: 1H NMR (500 MHz,
CDC13) 8.07 (d, J = 1.0 Hz, 1H), 7.92(d, J = 0.5 Hz, 1H), 7.60 (dd, J = 9.0,
1.5 Hz, 1H), 7.28 (d, J= 9.0 Hz, /t(:;(t\] 5.5 Hz, 1H), 4.44(d, J=5.5
Hz, 2H), 3.33 (s, 6H). b) 2-(5-Iodé)/1}>\ azol-1-y1)-1-methoxyethanol
Chemical Foimula: CioHilIN202 Exact Mass: 317.99 Molecular Weight:
318.11 - 107 - 70 C ¢or 1 I\Ireactlon mixiurawasseeledandndiyted
with H20 (60 mL). giegusnixture was extracteebwvwiths EH0Ag (3 x 50
mL), dried over N%%EA and concentrated to yieMdkaltitRegbniibdhd (737
mg, 88%) aga light bfown sohaciESI MS miz 318 EM + HE. b)
4-(2-(5-iodeg<1H-indazol-1- yeethyemorphollne Chemical Formula

1 xac Mass 3 olec | 57 1 O T
TR AT HRR, R Ry IR
iNCHAI Q-G -aninav dodqaidonidn Lﬁan&Aé@MO(aeﬂimm)lm@hwwhe tltle
”&EH H!ﬁ(é%gzﬁ %}9\@?}9@9 QQ&%Q@ﬁonﬁé%e?om&%(#&F)tmﬂp)lzﬁ—

The solutlon was stirred at ambient te H%erature for
re?alét é“n B (990 MREAMSRs bGE WithH: R3¢ HB.0 M {darka 89 Hz.
stlHed7 agambienttempeiataredfar, 30 mnmzeSHTWDumemvasimaGehaBJQm,

1 H(1 nd ex t i A T ani
Wer (§\|‘r (?%{Iafz%%é)) %}el?é h%gcgo éey;,}ttrgaf% Ij:ér? féalil lk%/{ IQG‘?I(S’ 9 =73
chiomidiography 21D.¢ IECo étﬂhrhﬁér ehuti?ghyiBy éshyleAéSdMotidd ‘and a
methanol/ammonia mixture (10:1); gradient 100% methylene chloride to 90%
methylene chloride over 30 min at 20 mL/min) gave the title compound (164
mg, 41%) as an off-white powder: E@’m}ﬁg@oo MHz, CDC13) 8.08 (d, J =
1 @eblibhtitD0f @(BM)Z-VYOZ\,@Z =(156-(8ld, di fFuScShpipebidite,| HiphtiyB3 finl 8. 8-

. , 3.64(t, J = 4.7 Hz, 4H) 2.85(t, J= 6.9, 2H),

N
0 /Ci/\N Chemical Formula: C,¢H,,CIF,N,O,’
N 7 Exact Mass: 500.18
| Molecular Weight: 500.97

=
(6]
[00108] Following the procedure of Example 2, but substituting 1-(2-chloroethyl)-3,3-
difluoropiperidine for 4-(2-chloroethyl)morpholine, the title compound (23.1 mg, 36%)

was prepared as a yellow powder: melting point (mp) 195-196 °C; 'H NMR (500 MHz,
DMSO-dy) 6 8.22 (s, 1H), 7.85 (d, J = 8.9 Hz, 1H), 7.78 (m, 1H), 7.61 (d, J = 8.0 Hz,



OMe Chemical Formula. C H NO '14 13 Exact Mass: 211.10 Molecular
Weight: 211.26 [00181] 4-Bromo-2-methoxypyridine (1.85 g, 9.84 mmol),
(E)-phenylvinylboronic acid (4.3 g, 30 mmol), K2CO3 (4.0 g, 30 mmol) and
[El' -Bis- (diphosphenylphosphino)ferrocene]dichloropalladium(ll)
(PdC12dppf) (400 mg, 0.5 - 108 - mmol) were stirred in DMSO (15 mL)
under vacuum for 30 min. The flask was fifshed with nitrogen and the
mixture was heated at 90 C for 30 mm. Upo g7 the mixture was diluted
it rfethyletne Bhidiié dheP dA e d iy %%/odmhu%n diforlite: éaﬁﬁ%r%‘(%xj‘ 95~
dried (@ariigytiatseds. 86 dnih e Hesiole Wwes (purified hycalasmamchiemaERighap iy
%gaﬂ ﬁ; xanes/ethyl acetate, 97:3 to 75:25) to provide the title compound
0) as an orange oil: 1H NMR (300 MHz, CDC13) 88.12 (d, J =5.2
Hz 1H), 7.51 (m, 2H), 7.40-7.22 (m, 4H), 7.02-6.94 (m, 2H), 6.78 (s, 1H),
3.95 (s, 3H). d) 2-Methoxy-4- phenMgglg@e OMe Chemical Formula:
C14H15N0 Exéact Mass 213 12 Molecu] )

(mmbﬁﬂnﬂiﬂﬁnmaed W|th a nitrogen stream for 10 mlnutes Palladlum on
charcoal (10%, wet, 5 g) was added and, the reaction mixture was stirred
under an atmosphere of hydrogen for h The react|on mixture was

(500 MHz, CDC13) 8%
(m, 3H), 6.69-6.67
2.87-2.84.41, 2H),

= &3 Hz, 1H)cZe%f%a1 F%%&WCZH}CYN?&‘? 15
6547(s, 1H), 3.91 (S, 3Ha2 01288/ tm, 2H),

Molecular Weight: 438.95
*HCl

[00109] Following the procedure of Example 2, but substituting 3-chloro-N,N-
dimethylpropan-1-amine hydrochloride for 4-(2-chloroethyl)morpholine, the title
compound (34 mg, 73%) was prepared as a yellow powder: melting point (mp) 194-196
°C; 'H NMR (500 MHz, DMSO-ds) 6 9.93 (s, 1H), 8.17 (d, J= 0.6 Hz, 1H), 7.80 (d, J=
8.9 Hz, 1H), 7.76 (d, J= 1.7 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H), 7.49-7.35 (m, 6H), 6.12
(dd, J="7.6, 2.7 Hz, 1H), 5.99 (d, J= 2.7 Hz, 1H), 5.15 (s, 2H), 4.55 (t, J= 6.7 Hz, 2H),
3.11-3.06 (m, 2H), 2.75 (s, 3H), 2.74 (s, 3H), 2.28-2.21 (m, 2H); ESI MS m/z 403 [M +
H]".

Example 23
Preparation of 4-(Benzyloxy)-1-(1-(2-((2R,65)-2,6-dimethylpiperidin-1-yDethyl)-1H-

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




e) 4-Phenethylpyridin-2(1H)-one 0 Chemical Formula: C13H13NO Exact
Mass: 199.10 Molecular Weight: 19925 [00183]
2-Methoxy-4-phenethylpyridine (22.0 g, 102 mmol) was stirred in
cdncentrated 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 reconcentrated until mst of the solvent had been
removed. The solids were filtered off, washed with water and dried under
vacuum to provide the title compound {21.3 g, 95%) - 109 - as a beige solid:
1H NMR (500 MHz, DMS0-6/6)8 T1.34 (br s, 1H), 7.28-7.21 (m, 5H), 7.17 (t,
J=7.1Hz, 1H), 6.10-6.08 (m, 23—1)1,/2.85-2.82 (m, 2H), 2.70-2.67 (m, 2H).

01-(142-Morpholinoethy0-1H-indazol-5-y0-4-pheneitwy pyiridinc2{ O)rone
hydrochloride [00184] pension of Exact Mass: 492.23
442-(5-iodo-1H-indaz ettiyomorpholine (160" S X& ol *

4-phenethylpy % ) one (100 mg, 0.49 mmol), K2CO3 (68 mg, 0.49
mmol), xyquinoline (28%hg, 0.067 mmol) and Cut (100 g, 0.52 mmol)
in DMSO12 mL) was evacuated for 30 minutes under high vacuum then

baMligd Willonitiggeie. Tphe:edixturef WBsasiiite 2uneler mitmgemn@t BOERJoIr-(2-

th
e A R S R SRR AR norphotine,
ofitle a@ﬂwm@lﬁh@gn atériavapretated ahrobigPh @cnmgrmmhlmomt (mp)
MeQHIBYH QL (1A: ﬂcIM'ik@d@%&(ﬁ@%hﬁ%ﬁbﬁ%:ﬁ@?%ﬁ@QHyhﬁm d, J=

residue was dissolved in CH2C12, washe ’% X 100 mL) and brine
(PR tho ) didd-ofret RiAES BY); fiifdhéd, Emd Eblicdhtkateld 16 %ﬂiﬁbﬁﬂ 6.12

Pwdfigatim by epamsieryHBLE, Tolleweddhyscanueranonaodhe HGlosal, iDH),

o TR et oo SA0-2R0 . LR NSO, EDA0b BR: 33 (-

mg ORS(GHY; EIL MBI zy/A#7 VI8 [l J = 8.9 Hz, 1H), 7.56 (d, J = 7.6 Hz,
1H), 7.47-7.44 (dd, J = 8.9, 1.9 Hz, 1H), 7.30-7.23 (m, 4H), 7.20-7.17 (t, J =
7.2 Hz, 1H), 6.45 (m, 2H), 4.94 (m, 2H), 4.07 (br m, 2H), 3.84-3.78 (m, 4H)
3.63 (m, 2H), 3.34-3.26, (m, 2H, ovedERrg with solvent peak), 3.00-2.97
(mre%ﬁf)m%@@f-z a%ﬁ%/lc%') 1E@YM§MR>4Q9 dibdny1RdphbiRkse digthyed D)

e 63 Preparation of
drocnloride

di=25yimetiox ofidin-1-vOethyl)-1H-indazol-5- 1 a
ckocHofch 110 - a) 4 (Pyrldln -2- yImethoxy)pyrldlne 1-oxide

/é /@i/ Chemical Formula: C,,H;,CIN,O,*

Exact Mass: 494.21
Molecular Weight: 495.01

[00111] Following the procedure of Example 2, but substituting (2R,6S5)-4-(2-
chloroethyl)-2,6-dimethylmorpholine hydrochloride for 4-(2-chloroethyl)morpholine, the
title compound (53.5 mg, 71%) was prepared as a yellow powder: melting point (mp)
172-174 °C; "H NMR (500 MHz, DMSO-dg) & 11.12 (s, 1H), 8.24 (s, 1H), 7.88 (d, J=
8.9 Hz, 1H), 7.79 (s, 1H), 7.61 (d, J= 7.6 Hz, 1H), 7.49-7.36 (m, 6H), 6.12 (dd, J= 6.6,
1.4 Hz, 1H), 5.99 (d, J/=2.3 Hz, 1H), 5.16 (s, 2H), 4.96 (t, J= 6.9 Hz, 2H), 4.05-3.89 (m,
2H), 3.60-3.55 (m, 4H), 2.76-2.70 (m, 2H), 1.13 (d, J= 6.2 Hz, 6H); ESI MS m/z 459 [M
+H]".



Chemical Formula: C11H10N202 Exact Mass: 20207 Molecular Weight:
20221 [00185] 2-Pyridylbenzylalcohol (1.67 g, 15.3 mmol) was dissolved in
1,4-dioxane (25 mL) and NaH (0.92 g, 23 mmol) was added. After stirring for
30 minutes, 4- chloropyridine-N-oxide (2.27 g, 17.5 mmol) was added and the
reaction mixture was heated for 1 h at 120 C. Upon cooling, the mixture was
purified by column chromatography (40 g fSco column eluting with
methylene chloride and a methanol/ammonia mixture (10:1); gradient 100%
methylene chloride to 90% methylene chloride over 30 mm at 40 mL/min) to
provide the title compound (600 m@;_c 38%b) 26 a brown solid: 1H NMR (500

=) RLE pIC ¥ itdier-2- ylmethoxy)pyrldm 2(1H) one O
Chem|cal Formula CllH10N202 Exact Mass: 20207 Molecular Weight:
20221 [00186] 4 (Pyrldln Imethoxy)pyridine 1-oxide (9.0 g, 45 mmol) was
habted i 746 1 Peatewh ﬁaﬂwlﬁoéy% YOr SrndsIsbhisitlas
concentrated and then heated at 80 C for 1 h in a mixture of MeOH (50 mL)
and H20 (50 mL). The resultant black&olution was concentrated and the
residue was dissolved in hot i-PrOﬁ’@\[pe. Et20 (250 mL) was added and
the mixture was placed in er for 16 h. The solid was filtered off to
provide the title coﬁd@ifﬁl%) as a brown solid: 1H gl I\(\”-(1)00 MHz,
DMS0-4) 8 11.13 (b H), 8.58 (d, J = 4.7 Hz, 1H chﬁaazsggg 279,
1.6 Hz, 29(¢ 7.9 Hz, 1H), 7.38-7.34(myidi)y aYV%g(ld;sslmw 3 Hz,
1H), 5.9 (dd, J=7.3, 2.5 Hz, 1H), 5.76 (d, J = 3.4 Hz, 1H), 5.12 (s, 2H).

Z)i?BHr’din-EQQW@EﬁoiE}?-19(5291“21-‘&5‘er5|iﬁﬁﬂ%&th%ﬂ)-‘i‘f/-iﬁ‘&’é%%l%/eﬁ]ﬁﬂ%z%‘

1Hn‘b)-maa&:ﬂiiwdmohkmiﬂlﬂbroélhjﬂ)mofﬁl&iﬂ&%] Astitdeccsolpiiond @97 mg, 49%) was

5-bromo-1-( rrolidin-1-yl)ethyl)- -' o 49
4= (rp{/)ar h a Y or>)<y d%dlrl%% ﬁgﬂﬁ% %?r%r(%%o %I@Wg&%ﬁm
rrﬂ_é}itﬁcfér @m&rd@é n/iad dreate s&queHtiafly) §vitH) 8-(ny.dt by uh Glirkd 1)1 3. Bag(s,
O%Sﬂ@ggl)ggyk@iqg%g&ymm) and K2CO3 (79 mg, 0.58 mmol).
The mixture was placed under vacuum for 30 minutes and then flushed with
nitrogen. After stirring at 130 C for 16 h, the mixture was allowed to cool to
rogm@m@ﬁrﬁww,(qiiM@dmyﬂ@ma%?dawﬁlﬁdrﬁ%ybrir}ﬁndri@domypyndin-
04 an Clirated Purification by column chromatography (12 g
coIfun% ec1 |ﬂrg1 With methylene chloride and a methanol/ammonia
mlxture (10:1); gradient 100% methylene chloride to 80% methylene chloride
over 30 mm at 25 mL/min) provided e\free-base. This material was
dissolved in methylene chloride (Z mtyand treated with 2 equivalents of 2 N

HC1 in Et20 and the mix%on@entrated to provide the title compound

(61 mg, 25%) as a d-mp 120-131 C deliguaserds BHINMR 6300
MHz, CD30D) 8 8.7B- 87 (d, J = 4.9 Hz, 1H), 8.37 ke Madu 9325 1H), 8.23

(s, 1H), 4,9% 79 Hz, 1K)ci7.82-7.79 (M, 3MkgId.66 Wt (ehd,00 = 7.4,
1.4 Hz, 47744(dJ 9.2 Hz, 1H), 6.41-6.39 (dd, J = 7.5, 2.6 Hz, 1H),

O3t ARG M S By SR R A S -
(mmetasrlsﬂsmmzmw[mmou]lmtpn@w@mmwgmmumh Rhang:1,2-

MfnEapRie  ersraton afd Al(‘(ﬁ—ﬂﬁ“@@ it et ik wdiliie, 0.4 mmol) at 0 °C
indazol-5-yl)pyridin- Zng) one hydrochloride

under nitrogen. Then, the reaction mixture was heated to reflux. After stirring at reflux

for 16 h, the reaction mixture was diluted with H,O (20 mL) and extracted with CH,Cl,



-112 - [00188] 5-Chloro-2-pyridylbenzylalcohol (4.9 g, 34 mmol) and
4-chloropyridine-Noxide (2.94 g, 22.7 mmol) were reacted according to
Example 63 (step a) to provide the title compound (2.2 g, 40%) as a tan solid:
1H NMR (300 MHz, CDC13) 8 8.58 (d, J = 2.2 Hz, 1H), 8.13 (d, J = 7.7 Hz,
2H), 7.76-7.72 (dd, J = 8.4, 2.5 Hz, 1H), 743(d J=8.4Hz, 1H),6.90 (d, J =
7.7 Hz, 2H), 5.20 (s, 2H). b)

%(5 Chlaropyridin-2- yI)methoxy)pyrldl %‘S/H) one 0 Chemical Formula;

CEPHOTAN2 0P EXEA RS %e6H MR dH (RETHY S Ffooiisyjcation

4y 5fGHoropymialirtzeyhnogthchgy ) pytidingell - @ﬁﬂ@lgﬂ\/&@}m{mﬁlﬁol)ﬁtwm 05 to

ding;t le 63.{step h) t titl
o g LR e TR (200 i ERRT S Heh e e - by 2k
1Hyatedovithgoqgidvajestgos; 12 HE] iMEG056 ke Jeﬁugmgr@xzm was4ilgrgi=to
Sp%dl%telthlu) 0doRI Rkl 19 5rde2.129D) 2 o Ll ow- 9likH, déitihdt fdtnt ¥ih) 248

6 VR 00D RS- oL B85 ot S lerd AT M T

y&pWIdIIQHH)}HmaW@Chlﬂmfﬁe}ﬁl [081.9059 (d, J = 7.6 Hz, 1H), 7.49-7.36 (m,

0 (pyr eihy. -inda 8 ) and
4 ch?zjégyg?dlr?%-(yl hox#})pygg? d’- (/ -one%%ég % gglm%)l & 3%)
reattdsl 4-HI);LESIéé&(mt{‘ifl|4@0thlhefle}ocedure in Example 63 (step c) to provide
the title compound (119 mg, 36%) as a brown solid: mp 95-101 C
deliquesced; 1H NMR (500 MHz, CD30D) 8,63 (s, 1H), 8.23 (s, 1H),
8.00-7.98 (dd, J = 8.3, 2.1 Hz, 1H)E¥a821429 = 1 9 Hz, 1H), 7.79 (d, J = 8.9
HEzebinhi 6166 @ﬁ«@a\/ﬁmm@mm ld( (3.6 B7astéufattydso Y, phddtol A2 (Hohidazol-
8391. 4167 575, 2.8 Hz, 1H) 6,16 (d, J = 2.6 Hz, 1H),

Or1(ic

; SHZ 2H), 3.72 (m, 2H),
3.19-3.13 (m 2H) 218-2.15 (m:é} 2.03-1.99 (M, 2H): ESI MS nilz 450 [M

+ H]+; HPLC (Method D) 97.4% (AKC}, tR = 11.9 mm. Example 65
Preparation of-E2-rroIicIazol-51\Il - idin-

N Chemical Formula: C,¢H,(CIN 0,
N Exact Mass: 475.18

P> Molecular Weight: 475.97

[00114] Following the procedure of Example 25, but substituting (S)-pyrrolidin-2-
ylmethanamine for ethane-1,2-diamine, the title compound (9.3 mg, 38%) was prepared
as a yellow solid: melting point (mp) 242-244 °C (decompose); 'H NMR (500 MHz,
DMSO-ds) 6 10.72 (s, 1H), 8.31 (s, 1H), 7.88 (d, J = 8.9 Hz, 1H), 7.83 (d, J = 1.8 Hz,,
1H), 7.61 (d, J = 7.6 Hz, 1H), 7.49-7.36 (m, 6H), 6.13 (dd, / = 7.6 Hz, 1.3 Hz, 1H), 5.99
(d, J=2.7Hz, 1H), 5.83 (dd, ] = 52.1 Hz, 17.3 Hz, 2H), 5.16 (s, 2H), 4.39-4.35 (m, 1H),
4.01 (t, J = 11.8 Hz, 1H), 3.80-3.70 (m, 2H), 3.15-3.10 (m, 1H), 2.11-2.05 (m, 2H),
1.99-1.91 (m, 1H), 1.65-1.59 (m, 1H); MS (ESI) m/z 440 [M + H]".

Example 27
Preparation of 4-(Benzyloxy)-1-(1-(2-(piperazin-1-yDethyl)-1H-indazol-5-yD)pyridin-
2(1H)-one hydrochloride




2(1H)-one hydrochloride  [00191]
2-0x0-141-(24pyrrolidin-1-yeethyl)-11/-indazol-5-y1)-1,2-dihydropyridin-4- y1
trifluoromethanesulfonate (550 mg, 1.2 mmol) and (E)-phenylvinylboronic
atid (535 mg, 3.6 mmol) were reacted according to the procedure in Example
58 to provide the title compound (108 mg, 20%) as a yellow solid: 1H NMR
(500 MHz CD30D) 88.25 (s, 1H), 7.89 (d,%9 = 1.4 Hz, 1H), 7.82 (d, J = 8.9
7.69 (d, = 7.1 Hz, 1H), 7.66.(d, J = 7.4 Hz, 2H), 7,53-7.50 (dd, J =
88@ 41< SRR 17<Aé?(tC‘HQf°?t&Yﬁz‘féﬁ5da?%é Ry Aoy 7.37-7.33
(m, 1H), 7.17 (d, J = 15.4 Hz, 1H), 6.96-6.94 (m, 1H), 6.75 (s, 1H), 4.89 (t, J =
6.0 Hz, 2H), 3.87 (t, J = 6.0 Hz, ZH/\C?{ 74-3.67 (m, 2H), 3.21-3.12 (m, 2H),
2.22-2.11 (m, 2H), 2(06- 2H); ESI MS ’HLZmlca:l-P[ormula"'(l“LHl"alv%
(Method D) >99% (ANC), 9 mm. - 114 - Prepaiaiin.ofo ]
4-Phenethyl1-1-(1-[2-(pyrrolidin-1-yBethyl)-1H-indazotblay MgpymnidivR 4 H1-one
hydroc ge 0[00192]
(E) -1-(I52APyrrolidin-lI-yeethyl)-1H-indazol-5-ye-4-styrylpyridin-2(1H)- one
mmol),, amm m, for fm p dlu
R e R S e e s
uﬁhlérqqﬁr@gefvt&@ocmmowpdhmeh@gmr#s RaYotind (dd-Hif Cadd Anevas
filtratarwes; @Lgryiﬁ)dvq)\bpa%pal*ﬁtiwhﬁs@ tp[ﬁgowﬂ@ltb%fgfeg hﬁsﬁf 0.5 Hz, 1H),
Conversion to_the hydrochloride as in Example 64 rovided the title
coripbhidd(37 Mg, 1%9@/7)5&(8 white ot mb*P69- i#%léf% Nk 5od-> He
MHip, €0336D} 88, 2H(s 510 )s.728D,(d68 &, 1.2 B2, HH pH).809@ () F=86% Hiz, 2H);
1 5 1H), 7.48-7.46 (dd, J = 8.9, 1.9 Hz, 1H), 7.30-7.24
Eglﬂf ”7%3%%1@{%% 56-6.54 (dd, J =6.9, 1.9 Hz, 1H), 6.52 (s, 1H), 4.88
(t J =5.7 Hz, 2H), 3.87-3.85 (m, 2H), 3.73-3.68 (m, 2H), 3.19-3.15 (m, 2H),
3L 3. 3 OB R Pl Ao 2 B0 90 0 RH):
ESI MS nilz 413 [M + FI]E; HPLC (Method D) >99% (AUC), tR = 13.8 min.
ERFR5RI%Hepreparation of
4-(Benzylamino)-1-(1-(2-(pyrrolidin-Eyflethyl)-1H-indazol-5-yhpyridin2(1H)-on
e dihydrochloride - 115 - [00193]M-Hydroxy-1-(1-(2-(pyrrolidin-
1-yeethyl)-1H- indazol-\mm- (1H)- one (120 mg, 0.37 mmol) and
benzylamine (0.3 mak.) latetH 1A microwsaveatubenfor 2Q0apoman 300
W. Purification b |co/| mn chromatography (12 g ISC®xeaMmn4esuting with
ethyl ‘éﬁﬁd amethanaglflammonia mixture (10MYeyradieiatt19098 ethyl
acetate.ter80% ethyl acetate over 30 mm at 25 mL/min) provided the

fr e ThIS was convert d to ch orld 64 to . ..
%e the title cgmpogn f }oypi a l)1/(-? (())w g “QLFnﬁafgb% épgldiﬁ
Wﬁilsm@ szm@[@m)r@@%n(@l\iﬁlﬁmo Yehs Jreate@ with pipgraziay (fSane.

8&1%'%11%1 ); @s18ds (4d)m é 21 A éidmd K18(98 he 6123 Hibloif: 4§lf7e13§1£th at
7337SOéde 8.5, 4.3 Hz, 15?6663 7.6 Hz, 1H), 4.90 QJ—

J= )
Flz for)0 bshe zeastign dmpgyte yasslduigd with H9 423 gl pndgiracted with
3EB8c13 (mn22h),).2. THe 2oigh(ivy 2ty a/mea QﬂtlﬁnbnaHIZﬁthMSjm/d ANAIN),
HPCMeh d.C) AU Exam
Pre%éer%tloé_p in-2- q?ﬁ 1- 7 ?{w t%)rolle) azoﬁhSC pyrl ro%ﬁé%%)hg (silicagel,

dW@ﬁﬂH@VH4OH 30:1:0.1 to 20:1:0.2) provided the free base. This was dissolved
in ethyl acetate (0.5 mL) and treated with 1 equivalent of 1 M HCI in Et;O. The
resulting mixture was filtered to provide the title compound (157 mg, 74%) as a yellow
solid: melting point (mp) 217-218 °C dec; '"H NMR (500 MHz, DMSO-dg) 6 8.80 (s,
1H), 8.17 (s, 1H), 7.81 (d, J = 8.8 Hz, 1H), 7.75 (s, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.49-



a) (E)-2-Methoxy-4-(2-(pyridin-2-yl)vinyl)pyridine OMe Chemical Formula:
C13H12N20 Exact Mass: 212.09 Molecular Weight: 21225 N [00194]
4-Chloro-2-methoxypyridine (182 mg, 1.27 mmol) and (E)-2-(2-
(tfibutylstannyl)vinyl)pyridine (R.A. Hacck, et al. TeL Lett. 1988, 29,
2783-2786) (500 - 116 - mg, 1.27 mmol) were stirred in dry toluene (4 mL)
and degassed with a nitrogen stream astifé temperature was increased to
100 C, Palladium tetrakistriphenylphosphine (146 mg, 0.127 mmol) was
addd it thel lctioh MixiUle e B ER &t TOBC Grieriiniigd®
anHaspiere. Sor(ih6 TH)I)pSh-catfling, 6D, Mixuaeo%as pLHifids bylsalumus0 [M +
c fmatography (12 g ISCO column eluting with methylene chloride and a
methanol/ammonia mixture (10:1); gradient 100% methylene chloride to 80%
methylene chloride over 30 mm at 25 mL/min) to provide the title compound
(225 mg, 83%) as a green oil: 1H I}LEM,%IS@OQMHZ, CD30D) 88.63 (d, J =4.7
Hz, 1H), 8.15(d,J =5.4 Hz, 1H), 7.71-7.67 (dt, J = 7.5, 1.6 Hz, 1H), 7.53 (d,
JE_rFt ’0 ::__,,:v,é f:— - ( :S ’— e il prpholinae : 1 -indazol-
7 220pyiBlied( 13- oh@ hidfottodd), 7.06 (d, J = 5.4 Hz, 1H), 6.85 (s, 1H),
3.96 (s, 3H). b) 2-Methoxy-4-(2-(pyridin-2-yl)ethyl)pyridine OMe Chemical
Formula: C13H14N20 Exact Mass: 234.11 Molecular Weight: 214.26 [00195]
(E)-2-Methoxy-4-(2-(pyridin-2-P\{IE jmyDpyridine (290 mg, 0.13 mmol) was
dissolved in MeOH (15 mL) and degsssed with a nitrogen stream for 10
minutes. Palladium on charcoal g,}e%, wel%,3 5 g) was added and the reaction
mixture stirred undegan atmgsphiere of hydrogerden 24l g, reactiory

mixture was degassé¢d ag angNhe catalyst removedcbMfiltreicn.
?P fig

3

Concentration of the fikrate provided the title compBlsA(D6& 1530%) as a
MHz, CD30D) 8 8.56 (d, J = 5.1 Hz, 1H), 8.03 (d, J =

green o} e
5.1 Hz, 7.59-7.55 (dt, J :lH$.9, 1.9 Hz, 1H), 7.14-7.10 (dd, J = 7.2, 5.1 Hz,
1H), 7.087(d, J = 7.6 Hz, 1H), 6.71 (d, J = 5.4 Hz, 1H), 6.56 (s, 1H), 3.90 (s,

3MP13Ao-EdB g2 e 3 1macsduoe (nef 21Hxagyple 2, but  substituting  (35)-4-(2-

Ak BN s Y st DIRGIgHN AL F)dRR@IBride for 4-(2-chloroethyl)morpholine, the
title compound (36 mg, 14%) was prepared as a yellow powder: melting point (mp) 224—
226 °C dec; '"H NMR (500 MHz, DMSO-ds) & 10.85 (s, 1H), 8.28 (s, 1H), 7.94 (d, J =
8.8 Hz, 1H), 7.80 (s, 1H), 7.62 (d, J = 7.6 Hz, 1H), 7.45-7.31 (m, 6H), 6.12 (dd, J = 7.6,
2.6 Hz, 1H), 6.00 (d, J = 2.6 Hz, 1H), 5.16 (s, 2H), 4.95-4.93 (m, 2H), 3.97-3.93 (m,
2H), 3.85-3.75 (m, 2H), 3.61-3.51 (m, 4H), 1.23-1.18 (m, 6H); ESI MS m/z 459 [M +
H]".

Example 29
Preparation of 1-(1-(2-(4-Acetylpiperazin-1-yl)ethyl)-1H-indazol-5-yl)-4-

(benzyloxy)pyridin-2(1H)-one hydrochloride

o N, N/»
~
/@\1 FO Chemical Formula: C,,H, CINO,
=

Exact Mass: 507.20

©/\o “HCI Molecular Weight: 508.01




Chemical Formula: C12H12N20 Exact Mass: 200.09 Molecular Weight:
200.24 - 117 - [00196] 2-Methoxy-4-(2-(pyridin-2-yl)ethyl)pyridine (200 mg,
0.93 mmol) was stirred in concentrated hydrochloric acid (5 mL) at 120 C for
18 h and then concentrated. The residue was dissolved in MeOH (5 mL) and
passed down an Isolute SCX-2 column (10 g). Elution with 7 N NH3 in MeOH
and concentration of the eluent prowded’tﬁ%g"ntle compound (180 mg, 96%)
as a white solid: 1H NMR (500 MHz, CD30D) 8 8.45 (d, J = 4.7 Hz, 1H)
710814811 Fodoy el precpdyra phEyagple T <ﬂt%>§’h'%utf#‘|‘3$t#‘5’él%& @mefaém-
HZ,yﬂ)HhaﬁoﬁE’-fer;ﬁI(ddzlﬂe— tReBjtl. Edrdpoliht) (B43d2632%(rwa bty pardd ¢ ,alysllow
7.3 H d

G TRl A YIS (SO0 Mt DMSO:008 SIS 48
(Wdﬁeldf@%dm@r‘béz (5[01;11)97}51 (d, J =7.5 Hz, 1H), 7.47-7.32 (m, 6H), 6.10-
SR THZ Mo Ly eelth indasele (240110 AS3MEN A (o

A T bAEo s AR B 6494 e e Gt A

purified by preparative HPLC. The obtalned residue was triturated with
i-PrOH/Et20 and then converted toEIhe di h;g rochlorlde salt to provide the title
compound (45 mg 11%) as a yeII p 82 85 C dellquesced 1H NMR

'

1@1@, %ﬁe(ﬁy(ydahl%&%(d 1=81Hz, 1H) 7. 98 (t J 71 Hz, 1H), 7. 83-7.82
(m, 2H), 7.67 (d, J = 6.8 Hz, 1H), 7.47-7.45 (dd, J = 8.9, 1.8 Hz, 1H),
6.52-6.52 (M, 2H), 4.89 (t, J = 5.6 Hz, 28), 3.86 (t, J = 5.6 Hz, 2H), 3.72-3.68
(m, 2H), 3.48-3.45(m, 2H), 3.18-3.11/(m, 4H), 2.17-2.13 (m, 2H),

2.04-1.99(m, 2H); ESI MS miz 414 [ J+: HPLC (Method D) 97.5%
(AUC), tR = 8.4 mm. 1afat|0n Of  Cpemical Formuli: C, .. CIN,0,
4-(4- Cyanobenzylo M (DZE(pyrolidin-1- yhethyl)@hrmg@‘z@}-&-

y1)pyridin- -0 rochloride NC [00198] hallowingdiae: psogedure of
Exampl ut ststltutlng 4-d¥dnobenzyl bromide for 4-chlorobenzyl
bromide, titte compound (43 mg, 30%) was obtained as a white solid: mp

2(4b 206 CEdlld\NM;R ttROPrVlclZurd MBS ORRM 3983 kst 1ddhsBudings, té;lrl))u?y922

7 85 d,J=9.0 Hz, 1H 0 (s, 1H), 7.
U i e S L T
HZ> IHIb@QﬁC(W)JZ:OQQE}HdUTlH?E 28-(3{-Adpzdl84y(imd thyb) Bz iy 4-
2R ASHA PR AN EOTITL. 2L 02 00, A

1.83-1.85 (m, 2H); ESI MS miz 440 [M + H]+; HPLC (Method B) 98.0%
(A@}@)owilfé elgn M2 Erapepidnfotisdephrationvat dertsmhsih trkigrpgetic acid

Chemiaal Formuiar). Codkl-126kad NoRdnExagi-Mass: b 161 /e reaction mixture
was diluted with CH,Cl, (50 mL) and washed with 1IN NaOH (50 mL). The organics
were dried (NaySO,), filtered and concentrated.  Purification by flash column
chromatography (silica gel, CH,Cl,/MeOH/NH,OH, 40:1:0.1 to 20:1:0.2) provided the
free base. This was dissolved in ethyl acetate (0.3 mL) and treated with 1 equivalent of 1
M HCI in Et;O and the mixture was filtrated to provide the title compound (68.2 mg,
58%) as a yellow solid: melting point (mp) 221-223 °C dec; 'H NMR (500 MHz,
DMSO-ds) 69.15 (s, 1H), 8.18 (s, 1H), 7.75-7.70 (m, 2H), 7.62 (d, J= 7.6 Hz, 1H),
7.49-7.40 (m, 4H), 7.39-7.35 (m, 2H), 6.11 (dd, J= 7.6, 2.7 Hz, 1H), 5.99 (d, J= 2.7 Hz,
1H), 5.15 (s, 2H), 4.64-4.60 (m, 2H), 4.20-4.15 (m, 1H), 3.93-3.88 (dd, J=12.6, 3.3 Hz,



Molecular Weight: 451.9485 [00199] Following the procedure of Example 5,
but substituting 3-bromomethyl pyridine hydrobromide for 4-chlorobenzyl
bromide, the title compound (100 mg, 73%) was obtained as an off-white
sélid: mp 214-216 C; 1H NMR (500 MHz, DMS0-6/6) 8 10.24 (s, 1H), 8.81 (s,
1H), 8.70 (d, J = 4.5 Hz, 1H), 8.25 (s, 1H), 813(d J=75Hz 1H),7.88 (d,J
= 9.0 Hz, 1H), 7.80 (d, J = 2.0Hz, 1H), 776§ 27.68 (m, 1H), 7.64 (d, J = 75Hz
1H 7.43(dd,J =9.0, 2.0 Hz 1H2 615(dd J=75,25Hz 1H 6052(
2y &3 by 3&3373(% BB HZA A, 5 728 Ha (MoRfo-2 34 (.
3231}$snmm/z1419 EN2H)EHB.02-3. 06 (m 2H), 2.00-2.03 (m, 2H), 1.83-1.85
(m, 2H); ESI MS nilz 416 [M + H]; HPLC (Method B) 98.7% (AUC),tR=7.5
mm. Example 71 Pre arationof4-Biheilin-1- 1 eth 1 -11/-indazol-5- 1 ritchimide
[00200] Following the procedure oEEamppi 5, but substituting 4-
(rememsthyipReLIgH-4-chiorebenzyh Seaymides the filersoMBRUREARS -
mq 55%) was obtained as an off-white solid: mp 227-230 C; 1H NMR (500
S$524¢9), 8.25 (s, 1H), 7.87 (d, J = 9.0 Hz, 1H), 7.80
(d, J 2.0 Hz, 1H), 769774(m 4H), 7.62 (d, J = 7.5 Hz, 1H), 7.56-7.57 (m,
2H), 7.47-7.50 (m, 2H), 7.43 (dd, JﬁZOHz 1H), 7.37-7.40 (m, 1H), 6.15
4

(dd, J= 7.5, 2.5 Hz, 1H), 6.02 (d, /=25 Hz, 1H), 5.21 (s, 2H), 4.87 (t, J = 6.5
Hz, 2H), 3.70-3.74 (m, 2H), 3.51-3 2H), 3.02- 3.06 (M, 2H), 1.99-2.01
(m, 2H), 1.82-1.86 (m, 2H); ESI MS/hilz 491 [M + H]; HPLC (Method B) >99%
(AUC), tR = 16.9 mm. Example 2 Preparatiéhcafdd38upiffudtofEnz d,
ritchkgide - 120 - [00201 g the procedure BFER&HPIFSS but

omide for 4-chlotSBEHA BRBIMYE "the title
compound (71 m 519 0) was obtained as an off-white solid: mp 138-140 C;
1H NM 0 MMz, DMS0-6/6)8 9.99 (s, 1H), 8.25 (s, 1H), 7.86 (d, J = 9.0
Hz, 1H)»%80 (d, J = 2.0 Hz, 1H), 7.63 (d, J = 7.5 Hz, 1H), 7.43 (dd, J = 9.0,

2[@('450]1 FBOIZO% 1%% Cg(h!l}e %f]']Zx(l%le] Z, gu?*sgbghﬁuzm H) 2509§)1®eth]§r]?_)

Hz, 1H), 5.20 (s, 2H), 4.85 (t, J = 6.0 Hz , 2H), 3.71-3.75 (m H 3.53
(fiororipepdme hyodigrideatn H &2 hippethy o heing %ﬂ)tl%fmw
Al [Whio Hk R4 PMpiaraBh SE18% HOME): HR FKnkbpdi A M @ode0 78 dec;
i’[ﬁparatlon of 4- l(lz F]I)lf\%%bgsz lox ) 1 %)(27 8gr(p()lhollno tplyz/l)lﬂ;l |7n%\z(<sz)’l-15ﬁ)’
7.60 (d, J= 7.6 Hz, 1H), 7.49-7.41 (m, 5H), 7.40-7.36 (m, 1H), 6.12 (dd, J= 7.6, 2.7 Hz,
1H), 5.99 (d, J= 2.7 Hz, 1H), 5.16 (s, 2H), 4.95-4.85 (m, 2H), 3.75-3.65 (m, 4H), 3.29—

3.21 (m, 2H), 2.42-2.28 (m, 4H); ESI MS m/z 465 [M + H]".

Example 32
Preparation of 4-(2-(5-(4-(Benzyloxy)-2-oxopyridin-1(2H)-y1)-1H-indazol-1-

yDethyl)piperazin-2-one hydrochloride

N
i O:j\N &NH 0
/@
0 HCI

Chemical Formula: CZSH%CIN O

Exact Mass: 479.17
Molecular Weight: 479.96



[00202] Following the procedure of Example 4, but substituting
4-(benzyloxy)-1-0-(2- morpholinoethyl)-1H-indazol-5-yepyridin-2(1H)-one for
4-(benzyloxy)- 14142- (pyrrolidin-1-yhethyl)-1H-indazol-5-yepyridin-2(1H)-one
i’ step a and substituting 4- fluorobenzyl bromide for 4-chlorobenzyl bromide
and using 15-crown-5 as an additive in step b, the title compound (28 mg,
30%) was obtained as a white solid: mp 1 8-200 C; 1H NMR (500 MHz,
DMS0-6/6) 8 10.61 (}?ﬁ 1H), 8.2453%5 1H), 7.86 (d, J = 9.0 Hz, 1H), 7.79 (s, .
11901211 Eplpwinass progssluzed Exagiply ,2Z|§3Ee?.ﬁ)3 Qb SHEueipg pipegpein-2-
7 24-fdr ppémziat] xh6 P (@ahpbend 852 il zL (VH) )wes efdy e asth ydpwlpd)yder:

5.14 (s, 2H). 4.9 1o 7 ( 3.64-3.44.(Mm, 3.52-
(r%n%ﬂ% %9‘%%@’33)9 i, 8)%5%‘@%@%%%’ %mé'ﬁgﬁgﬁgth%)%’)%g%
(AE0)? tRz=11B.4 mints. EXBmighe @4 Prepatdtioltof 44%-Chidrabei), 6.12 (dd, J =
longrhoMmeifrd-Kldohydazal-p7 Jritahimisles - 24 Ghemics) FRrAwas 90-3.55
C25L-T26C12_N403. Exact Mass: 500.1382 Molecular Weight: 501.4049 ClI
[082d5VFbibWinG the Plocedtile SFELahe 74 Hiit Sistiuting
4-chlororobenzyl bromide for 4-fluorobenzyl bromide, the title compound (45
mg, 25%) was obtained as a WhiteEsoIid: 148-150 C; 1H NMR (500 MHz,
DMSO0-6/6) 8 10.77 (s, 1H), 8.24 (s—)ﬁ%% (d,J=8.5Hz,1H),7.79 (d,J =
1 Ryaparatipp) of 6(Bzylexy)d iz (2 HIRH BR2 5 -donehylpirotidin-ddyJeth @l 0lHz7

1 ha80l3 (A dinl221 Btz yiibeReP8dd; J = 2.5 Hz, 1H), 5.16 (s, 2H), 4.9
(m, 2H), 3.98-4.00 (m, 2H), 3.67-3.76 (m, 4H), 3.51-3.54 (m, 2H), 3.17-3.19
(m, 2H); ESI MS nilz 465 [M + H]11©;()-15;C)/(Method B) 97.8% (AUC), tR =

14.9 min. Example 75 Preparation'of 4-|C clohex 1 ritchloride [00204] To a
solution of 4-hydroxy-l-(l-(2-(pyrr/([)yn- eethyl)-1H-indazol-5-

yepyridin-2(1H)-one (76 mg, 0.23,mmol) in DMF (2 mL) was added Ag20 (35
mg, 0.28 mmol) and gyclo thyl bromide (39 uL, 0.28 mmoI@The
reaction mixture was Rea C and stiﬁ&ﬁ"éflfﬁ'@”éa:ﬁ;ﬁ?ﬁ starting

. N . . Exact Mass: 21
material was consumed; Then the reaction mixtuge Was. gpe% [e .I(g?red

through r obCelite, and ggrcentrated to dryness. Purification by flash
column atography (silica gel, 5% CH3O0H in CH2C12) gave the title

4 , 35% hit id: 246-247 C (dec.); 1H.N
R RS s Peposiie 1o KNG 2P B, s ks
7ch®o(detdyd)-R.5-Hmeilty)pyid i dae hydihtdrdd H); #-@2ctdolodthy Dol ke, the
1k ) J~ 8. ) , = 4 = Q.
R e bl e R Ly Ay b g

2-6.0H
(%@Q?ﬁf@Qﬁ.b@%ﬁﬁQNﬂ@@M@@ﬁﬂ, PH),31.65H33(3A, GHEL.1881(B0 =
(9.o30), HO0r 3G (M- ZHMEIHYIS srizad 2L I HTiH)PLse (Methed §))>9980
(AUC), tR = 17.3 mm.
7.35 (m, 1H), 6.12 (dd, J = 7.6, 2.7 Hz, 1H), 5.99 (d, J = 2.7 Hz, 1H), 5.16 (s, 2H), 4.92—
4.86 (m, 2H), 3.99-3.95 (m, 1H), 3.71-3.65 (m, 2H), 3.47-3.43 (m, 1H), 2.30-2.24 (m,
1H), 2.16-2.12 (m, 1H), 1.75-1.71 (m, 1H), 1.63-1.58 (m, 1H), 1.40 (d, J = 6.5 Hz, 3H),
1.13 (d, J = 6.6 Hz, 3H); ESI MS m/z 443 [M + H]*; Optical Rotation [a]*p -18.2° (¢

1.00, Methanol).

Example 34
Preparation of 4-(Benzyloxy)-1-(1-(2-(isobutylamino)ethyl)-1H-indazol-5-y])pyridin-
2(1H)-one hydrochloride




Example Preparation of 4-(3 3-DimethrMiclin-1- 1 eth 1 4H-MclazM-5-
yOpyridin-2(1H)-one hydrochloride  [00205] Following the procedure of
Example 75, but substituting 1-bromo-3,3- dimethylbutane for
cyclohexylmethyl bromide, the title compound (55 mg, 41%) was obtained as
an off-white solid: mp 182-184 C; 1H NMR 500 MHz, DMSO0-6/6) 8 9.94 (s,
1H), 8.25 (s, 1H), 7.85 (d, J = 9.0 Hz, 1H),79.79 (d, J = 2.0 Hz, 1H), 7.57 (d, J
=7.5Hz, 1H), 7.43 (dd, J = 9.0, 1. 5 Hz, 1H 6.03 (dd, J =7.5, 2.5 Hz, 1H),
5.93(d,J=2.5Hz, 1H), 4.86 (t, J H), 4.07 (t, J = 7.0 Hz, 2H),
3.73-3.74 (m, 2H), 3.53-3.54 (m//I7-I)H8?05 3.07 (m, 2H), 1.96-2.01 (m, 2H),

1.83-1.86 (m, 2H), D67 7Q Hz, 2H), 0.9 9H SI

H]; HPLC (Method 'QUAHALC), IR = 155r§’m I‘Ef“@jgf%'%g%ﬁauon
of 4- C clohe tIm |thg§n 1- 1 eth 1 -11/-inclazol-5-} fitehimvide. . 4609206]
FoIIow‘@T)@oce ure of Example 75, but substituting cycloheptylmethyl
bromidedet cyclohexylmethyl bromide, the title compound (55 mg, 41%) was

OR}@ %gij aonﬁv&p qgm ZIP 3@6%‘%{% ((C)?OJE:XaéHBIeH gﬂ%.&%ggg@—,' (C})IR Ms st1 1191%8%
1H}fttwl5>eomn31 =219igeHor nipyrazing (epititde=conmopial K2, IJ}H)?%‘?@S&(@@@W?@@,S

2> Jdovt AbwiS ﬁ%ldng Bnbamp1)o4.84¢ é— BNNER 3500 %/ﬁiz(d)MSDYa@ 5
3,52:3.58 (m, 2H), 3.03- 308

Hz H

R TS S 5 1 ob g 585 st ot ot s el ST Bt
+7HPH1£; (Nbemwm@(&ﬂ%mmpymﬁmm{mmlam@eﬁ@ Prepanatios. o
yI pyn dm 2‘%%1'?_%0% 31 (% égy(grghdlg Aryfieiyls I5-RRZ0- Ay 2 85 280

(m, 2H), 2.01-1.94 (m, lH) 095(d J = 6.7 Hz, 6H); ESI MS m/z 417 [M + H".

Example 35
Preparation of 4-(Benzyloxy)-1-(1-(2-(2,2.6,6-tetramethylpiperidin-1-yl)ethyl)-1H-

indazol-5-yD)pyridin-2(1 H)-one hydrochloride

y Chemical Formula: C;)H;,CIN,O,°
| N Exact Mass: 520.26
— Molecular Weight: 521.09
(0)

*HCl

[00124] Following the procedure of Example 2, but substituting 1-(2-chloroethyl)-
2,2,6,6-tetramethylpiperidine hydrochloride for 4-(2-chloroethyl)morpholine, the title
compound (57.8 mg, 78%) was prepared as a yellow powder: melting point (mp) 232—
234 °C (decompose); 'H NMR (500 MHz, DMSO-ds) & 8.85 (s, 1H), 8.26 (s, 1H), 7.81
(d, J=9.0 Hz, 1H), 7.78 (s, J= 1.8 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H), 7.49-7.41 (m, 5H),
7.40-7.35 (m, 1H), 6.12 (dd, J= 7.6, 2.7 Hz, 1H), 5.99 (d, J= 2.7 Hz, 1H), 5.16 (s, 2H),
4.87 (t, J= 8.0 Hz, 2H), 3.62-3.55 (m, 2H), 2.05-1.95 (m, 2H), 1.91-1.83 (m, 1H), 1.78—



[00207] Following the procedure of Example 75, but substituting
cyclopropylmethyl bromide for cyclohexylmethyl bromide, the title compound
(17 mg, 15%) was obtained as a white powder: mp 226-228 C; 1H NMR (500
MHz, DMS0-6/6) 69.58 (s, 1H), 8.19 (s, 1H), 7.78 (d, J = 9.0 Hz, 1H), 7.72 (s,
1H), 7.50 (d, J = 7.5 Hz, 1H), 7.36 (d, J = 8.5Hz, 1H), 6.01 (dd, J = 8.0, 3.0
Hz 1H), 5.77 (d, J = 2.5 Hz, 1H), 4.77 (t7 £ 6.5 Hz, 2H), 3.80 (d, J = 7.0 Hz,

3.66-3.68 (m, ZHQ 48356(I 2H), 3.00-3.07 (m, 2H), 177194&

? Ly 11007 T 11085658t n 1 Syl 626 99 32H) ESTME hiE S 4

Hé}SHEMG; Vethod E) >99% (AUC), tR = 12.7 mm. Example 79 Preparation
of 4-(1-Adamantylmethoxy)-141-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
y1)pyridin-2(1H)-one hydrochloride - 124 - [00208] To a solution of
adamantanemethanol (1.2 g, 7.4 rxanpia 30\VF (8 mL) was added NaH
(qlégarznﬁ)m@l?]%@ﬁﬁwlﬁp@[@@ AfienansiRvaMIRR RURRIAEiftdazol-5-
orop r|d|ne N- OX|de (0 8g, 6.17 mmol) was added. The reaction mixture

i s tatare under Ar until the reaction was complete.
The mixture was quenched with water and extracted with CH2C12. The

e (1.55 g, 97%) as a yellow solid. This

material was suspended | (> ML), heategtie-d 46 tiand stieadat 140C
for 4h. After cooling, s diluted with CE8@Maanth4220 (10 mL,
1.1 mixture) and sti red t room temperature for Mo Ysiehe WAk

concentr; ~and-thefesidue, .M@s purified by flash column chromatography
(silicag % CH30H in CH2C12) to give 4-
(qdmaptyﬂm&mmg/)mwigiﬂczﬂhiﬂ) @n@g&rﬁ)@eg 270%:ASH, bbawRuselithting 2,2-
e LR 2 SR A s o s
A §RUBvqEovdé-imdbingl oipe iy RO ifieled: 'H NMR (500 MHz, DMSO-dg) 8
Gl %W%tﬁwy)h’ﬁ'j'dﬂk@(&'ﬁ =006 [ i‘FBhﬁ’?étJayﬁééridA’H%(lH) 9%‘1 (ﬂ”ﬁ'—

1,2- transc cloh ex?/Idlamlne for 8- Vgdrox umollne the title compound

g0 o At denadth .y iBw powte g b5 2954 047 RIIHR { 05 9
l\/tkﬂZJ 9@3(}@) 818).23 (6 (L )7 Ba3(¢ehnJ 2128, 89213316)01? B8(B.45=950 Hiz, 3H),

3 Tt g 619 25 T (3 b s A

HH]'2H), 3.69-3.72 (m, 2H), 3.63 (s, 2H), 316320(m 2H), 2.16-2.19 (m,
2H), 2.00-2.03 (m, 3H), 1.71-1.84(m, 12H), 1.24-1.31 (m, 2H); ESI MS miz
473 [M + H]; HPLC (Method D) 98.9% (AUC), tR = 15.4 mm. Example 80
Preparation of Example 37
4#@&(@@%@@9@1@&%@ -(2=(Ryrrelifinals Qo)  HRringaepb Syl fnethyl)-
rltchlmlde -12 Jtheprocedureof

2 79, btstbstituting cyciopentaremethanol for adamantanemethanol,
the title compound (180 mg. 71%) was obtained as yellow powder: mp
228-231 C (dec.); 1H NMR (500 MHZ,€D30D) 68.24 (s, 1H), 7.83 (d, J = 2.0
Hz, 1H), 7.78 (d, J = 9.0 Hz, 1H)/’7% d, J=7.5Hz, 1H), 7.46 (dd, J = 9.0,

2.0 Hz, 1H), 6.30 (ddh J = % Hz,14H), 6.07,(d, 1 =30 8 (t, J
= 6.0 Hz, 2H), 3.98 (4, J NoHy. 3.86 (.3 %M&bﬁmm %‘g ﬁég%s (m,

2H), 3.15-3. 17 (m PH),2.39-2. 42 (m, 1H), 2.16- ZM&eémarX\H%hZ@f@QZ 03 (m,
2H), 1.86 M), 1.6AA.72 (m, 4H), 1.38-1.42 (m, 2H); ESI MS nilz
407 1l),44 HE; HPLC (Method D) >99% (AUC), tR = 13.1 mm. Example 81
Pre arationof4-Bein-1- 1 eth 1 -11/-indazol-5- 1 ritchimide a)
5-Bromo-3-methyl-1H-indazole Beilstein Registry Number 10424854
Chemical Formula: C811713rN2 Exact Mass: 209.98 Molecular Weight:
211.06




cH3 [00210] A solution of 4-bromo-2-ethylaniline (5.00 mL, 35 3 mmol) in
glacial acetic acid (300 mL) was treated with a solution of NaNO2 (2.43 g,
35.2 mmol) in water (10 mL). After stirring for 4.5 hours, the mixture was
cdncentrated to dryness. Purification by flash column chromatography (silica
gel, CH2C12/MeOH, 100:0 to 97:3) provided the title compound (4.24 g, 57%)
as a dark red semi-solid: 1H NMR (500 Mz, CDC13) 8 7.82 (d, J = 1.5 Hz,
1“@0 7.45(dd, J=9.0, 1.5 Hz, 1H), 7.31 (d, J = 9.0, 1H), 2.56 gs, 3H); ESI MS
nif0334] ) plloyging s procediyee o B ARG IGoSt5P P)- bul ‘substituting N~
S+ixctiyiet3umdtdydidizin dazalen(d- 2.3-giad(ind, mhnoi)ei notiptmet (P3GuzmL)Swasvas
treated with Cs2C03 (19,55 0.00 mmol 25 cploraethyhpyreghidi
s 0 e e S B o L R (SRR

tdBEPadare IS fritiireS WAl etz Which 80D At $ Qridzektiactdd With =
E{0\GA3%209 mold, Thecompinasl organias werspyashed withnwvaigy 09 Ly

and brine (200 mL), dried over Na2SQ4, filtered and concentrated to dryness.
Purlfeation by Hsh-ddiithah TR MAtdGrapty Siicdgat! 0 ¢ 2H), 3.95 (177 =9.9
MeQIBt Aok exanes H)435)gavethE sitlsisonmpounadl0-67g, 11%) as an
orange oil: 1H NMR (500 MHz, CDC13) 8 7.77 (d, J = 1.5 Hz, 1H), 7.42 (dd, J
=9.0, 1.5 Hz, 1H), 7.26 (d, J = 9.0, 1H, overlapping with solvent peak), 4.43
(t, J = 7.5 Hz, 2H), 2.96 (t, J = 7.5 Hxappy 38 58-2.55 (m, 4H), 2.53 (s, 3H),
11%9[‘);1'Zt‘ﬂ)ﬁr8f ﬁ'—'{ﬁeﬁ’)yloxy)— 1-(1-(2-(dimethylamino)-2-methylpropyl)-1H-indazol-5-
4-den,z loxy)-1-(3-methy1-1-(2-(pyrrolidin-1-yhethyl)-1H-indazol-5-yepyridin2
P E R SRS AYErog8eR49] Following the procedure of Example 1
(steps ¢ and d), but substituting 5-
bromo-3-methy1-1-(24pyrro|idiﬁig@@yl)-ll/-indazole for
l)-

5-bromo-142-(pyrrolidinl-yeethy H-Ii{n3dazole, the title compound (93 mg,
14%) was prepared as an off-white gy@der: mp 163-167 C; 1H NMR (500
MHz, DMS0-6/6) 8 o.i@zﬁy), 7.78-7.77 (2], 7 RU G2 2Tl ke,
1H), 7.48-7.38 (m ,J=7.6,2.7 Hz, 1K), 5.99{d, J 3:2,7 Hz,
1H), 5.16 (s, 2H),14.78 (t, J = 6.4 Hz, 2H), 3.70-3.67 (M, 2H), §.53-3.49 - 127
-(m, 2 .0643.03(m, 2H),i&b2 (s, 3H, overlapping with solvent peak),
2.01-1.984m, 2H), 1.85-1.83 (m, 2H); ESI MS nilz 429 1M + H1+; HPLC
(VRHEA AkSIR o AC 3R Furk o "L 9@?'8@&%&‘#&5&%&% %ﬁl&l&&ﬁz-

trifluorometh 1 -1Hindazol-5-yOpyridin-2(1H)-one hydrochloride ¢ _
11EB R0 Bfe niMdtochlariter| {SFoettidridloroeteHemspiotiBmndhs:  title

C&ipBthd 02Gh3Exa0tMapsepafdd 99 a white powder: "H NMR (500 MHz, DMSO-
ds) 8 9.38 (s, 1H), 8.26 (s, 1H), 8.00 (d, J= 9.0 Hz, 1H), 7.82 (s, J= 1.5 Hz, 1H), 7.62 (d,
J=17.5 Hz, 1H), 7.49-7.35 (m, 6H), 6.12 (dd, J= 7.5, 2.5 Hz, 1H), 5.99 (d, J= 3.0 Hz,
1H), 5.16 (s, 2H), 3.91 (d, J= 4.5 Hz, 2H), 2.71 (d, J= 5.0 Hz, 6H), 1.85 (s, 6H); ESI MS
m/z 417 [M + H]*,

Example 39
Preparation of (5)-4-(Benzyloxy)-1-(1-(2-(3-methoxypyrrolidin-1-yl)ethyl)-1H-indazol-

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




Molecular Weight: 273.02 OH [00213] A solution of
5-bromo-2-fluorobenzaldehyde (5.05 g, 24.9 mmol) in THF (200 mL) was
cooled in a wet ice bath and treated dropwise with TMS-CF3 over five
minutes. After stirring for 10 minutes, a solution of tetrabutylammonium
fluoride (TBAF) in THF (1.0 mL, 1 OM) was added dropwise over 5 minutes.
After stirring for 10 minutes, the ice bath'wastemoved and the reaction
mixture was stirred at room temperature for 16 hours. The reaction mixture
was treated with IN HC1 (50 rpiL)Jz; ||OW@IQ to stir for 2 hours. The mixture
was diluted with INCHC N a cteddﬂlgmcﬁtﬂ,ﬁﬁlﬁzaofmlg)lq'ﬁ}e
organic layer waswashed#ith%aturated aqueous Naﬁi@@&@x&@ mL) ‘and
brine (Wdr ed gver Na2504, filtered and concentraitedVeRuriftoation by

flash ¢ n cﬁ’romatographyc(lslllca gel, hexanes/EtOAc, 100:0 to 95:5)
provided-the title compound (3.28 g, 48%) as a colorless liquid: 11-1 NMR

(30018112 FolRfad) @ife 76rdeihinde=dF- BxdipléZ 23 Hi e 59 (@qd,s‘lbstﬁuﬁné-%)-&

Znslengﬁx%)ngﬁq@Ol%é'Og%r)gg% %ed% é‘ﬁlﬁgcgfﬁ?fgﬂl_' Z(2(:)L T mg, 38‘7( ?\vlv%gap rgddacl’a
1y(@Broolakflorg phiinyhp 223226l aoroathanrneoB ailsteiDIREQIsYS 8.24 (d,

TR B 37 D Y- (O3 Taf & Lo o B o0 2 5z 1
178%cHhd2-Aitor6Reny 0,2 Btr FvR(dettaRadl 112, 261y, BI DG sHol)iR9—4 84

C L f} ly, s-Mar i m,
(Séﬂg?glggsgh mmﬁa%%@ﬁdi&%%gf?% ﬁgﬁﬁﬁ?ﬁ%ﬁﬁﬁ.?ﬁ?gﬁ e

atife s -%%%r% %@%%H&ré Wag-fre&ted Rith SildaZgll 4Rd0-4H). 1.99-
coreniatad), Tig adsorpedimatanial vwas leadies ondadosiliea gel-oalumn aoel
purified (CH2€12) to give the title compound (1.99 g, 88%) as a colorless
QGG EPNMR (500 MHz, CDC13) 8 7.99 (dd, J = 6.0, 2.5 Hz, 1H), 7.78
(ddd, J = 9.0, 4.5, 2.5 Hz, 1H), 7.15 (dd, J = 10.0, 9.0 Hz, 1H). ¢)
5-Bromo-3-(trifluoromethyl)-1H- mt?zole g%steln Registry Number 914313

Chemical Formula: C8H4BrF3N2 Exact Mass: 263.95 Molecular Weight:
2BEpRateRd0@E) ¥5(Brrsyigtsh lofl-(pyrrolidin-2-ylmethyl)- 1 H-indazol-5-yl)pyridin-

19 premardatiiiaigrieny1)-2,2,2-trifluoroethanone (1.49 g, 5.50 mmol) in
1-butanol (25 mL) was treated with hydrazine hydrate (5 0 mL, 100 mmol)

and heated to reflux. After stirring at reflux for 6 hours, the mixture was
alpwedeio-Baol, dilbitedonitithid 201(b0aineL)-adbtloaxytiacted with EtOAc (4x100
mL). The combine ganics were washed with brine (100 mL), dried over
Na2S04, filtered oncentrated. Purification by flash column
chromatography (si Nca |, CH2C12) provided-thestitle, gogapound (0.64 g,
44%) as an off-whjte Wder 1H NMR (500%24@9@1@ 68 04 (s, 1H),
7.59 (dd, J = 9.0, 1.5 Hz, 1H), 7.46 (d, J 28" " )
5-Bromo-1-(2-(pyrrolidin-1-yeethyl)-3-(trifluoromethyl)-1H-indazole Chemical

Fryondy: QHAHBRBIER3MIR)-pyrrolidin-2-ylmethanol (0.7 g, 6.93 mmol) in CH,Cl, (5
mL) was added (Boc),0 (1.66 g, 7.62 mmol) and triethylamine (1.40 g, 13.86 mmol) at 0

°C. After stirring at 0 °C for about 10 minutes, the reaction mixture was allowed to stir
at room temperature for 16 h. The mixture was quenched with aqueous acetic acid, then
diluted with CH,Cl, (20 mL), extracted with H,O (2 x 20 mL). The organics were dried
over Na,SO,, filtered and concentrated to give  (R)-fert-butyl  2-
(hydroxymethyl)pyrrolidine- 1-carboxylate (1.26 g, 91%) as a solid. A solution of (R)-
tert-butyl 2-(hydroxymethyl)pyrrolidine-1-carboxylate (1.26 g, 6.26 mmol) in CH,Cl,



Exact Mass: 361.04 Molecular Weight: 362.19 cF3 [00216] A solution of
5-bromo-3-(trifluoromethyl)-1H-indazole (282 mg, 1.07 mmol) in DMSO (15
mL) was treated with Cs2CO3 (1.45 g, 4.45 mmol) and 1-(2-
chloroethyl)pyrrolidine hydrochloride (376 mg, 2.21 mmol). After stirring for
16 hours at room temperature, the mixture was diluted with water (50 mL)
and extracted with - 129 - EtOAc (3x50 mI’f. The combined organics were
washed with brine (50 mL%,gdried over Na2S04, filtered and concentrated to

abomels) BEHHEHAENE) ih Coldrmy i OIRAIO PR TAR ger-42 mmoD at 0

MeDHEONC Anexspies;. 0Thd tactid® bR geawenthel ditledconspoat rdofR 3niperature

65% light yellow oil; 1 R (500 MHz, CDC13).8.7.98 (s, 1H), 7.54
& AT, e R et AR5l o
=drynasiz Prrificatng-bysipagncd mynichromargaphvi (4ili@ge MBexizedg® o 100:0
Ht%-3.e])) gave the title compound (0.99 g, 60%) as a solid: '"H NMR (500 MHz, DMSO-ds)
4-(Benzyloxy)-1-(1-(2-(pyrrolidin-1-yhethyl)-3-(trifluoromethyl)-1H-indazol-5-
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1050 681cHd), 8.07 (d, J = 9.0 Hz, 1H), 7.85 (s, 1H), 7.66-7.62 (m, 2H),
7.48-7.38 (m, 5H), 6.15 (dd, J = 7.5, 2.5 Hz, 1H), 6.00 (d, J = 2.0 Hz, 1H),
5.17 (s, 2H), 4.99 (t, J = 6.5 Hz, 2H),3.81-3.77 (m, 2H), 3.55- 3.54 (m, 2H),
3.12-3.09 (m, 2H), 2.02-1.99 (m,}bdélf86-1.84 (m, 2H); ESI MS Ink 483 EM
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Example 41
Preparation of (5)-4-(Benzyloxy)-1-(1-(pyrrolidin-2-ylmethyl)-1H-indazol-5-y)pyridin-
2(1H)-one hydrochloride

Chemical Formula: C,,H,5CIN,O,
Exact Mass: 436.17
*HCl Molecular Weight: 436.93

[00131] Following the procedure of Example 40, but substituting (S)-pyrrolidin-2-
ylmethanol for (R)-pyrrolidin-2-ylmethanol, the title compound (17.8 mg, 8%) was
prepared as a yellow powder: '"H NMR (500 MHz, DMSO-dg) & 9.15 (s, 1H), 9.01 (s,
1H), 8.26 (s, 1H), 7.86 (d, J= 9.0 Hz, 1H), 7.79 (d, J= 1.5 Hz, 1H), 7.60 (d, J= 8.0 Hz,
1H), 7.49-7.35 (m, 6H), 6.12 (dd, J= 7.5, 2.5 Hz, 1H), 5.99 (d, J= 2.5 Hz, 1H), 5.16 (s,
2H), 4.85-4.71 (m, 2H), 4.02-3.95 (m, 1H), 3.32-3.22 (m, 1H), 3.20-3.11 (m, 1H),
2.14-2.05 (m, 1H), 2.02-1.92 (m, 1H), 1.91-1.85 (m, 1H), 1.78-1.68 (m, 1H); ESI MS
m/z 401 [M + HJ".

Example 42

Exact Mass: 454.18
Molecular Weight: 454.95

0 /CE\;\I CH,
b Z Chemical Formula: C,,H,,CIN,O,
0 =
[00132] Following the procedure of Example 2, but substituting (R)-oxiran-2-ylmethyl
3-nitrobenzenesulfonate for 4-(2-chloroethyl)morpholine, (S)-4-(benzyloxy)-1-(1-
(oxiran-2-ylmethyl)-1H-indazol-5-yl)pyridin-2(1H)-one (70 mg, 83%) was prepared as a
yellow powder. A solution of this compound (66 mg, 0.18 mmol) in THF (2 mL) was



1011-1C1 415 31-1 NMR (500 MHz, DMSO-d6) 10.42 (s, 1H), 8.23 (s, 1H),
7.86 (d, J = 8.8 Hz, 1H), 7.79 (s, 1H), 7.61 (d, J= 7.6 Hz, 1H), 7.48-7.36 (m,
6H), 6.12 (dd, J= 2.6, 7.6 Hz, 1 H), 5.99 (d, J= 2.6 Hz, 1H), 5.16 (s, 2H), 4.85
(8r m, 2H), 3.70 (br M, 2H), 3.51 (br m, 2H), 3.01 (br m, 2H), 1.97 (br m, 2H),
1.84 (br m, 2H) 2 (--0 Nj ill0 N 6.166.1 431 soor\frFIC1 11-1 NW (500 MHz,
DMSO-d6) 10.50 (br s, 1H), 8.23 (s, 1H); 085 (d, J= 8.5 Hz, 1H), 7.79 (s,
LH), 7.60.(d, J= 7.5 iz, 1H), 748-7.41 (m, 5H), 7.39-7.36 (m. 141, 6,12 (dd, 3

:trf%{,etéfﬁiﬁq%iCIOA; (281'mg,”2.65 mmol) and dimethylamine 1777 mmol)
under a nitrogen atmosphere. After stirring at 60 °C for 24 h, the reaction mixture was
diluted with CH,Cl, (50 mL) and washed with H,O (25 mL). The organics were dried
(NaySOy), filtered and concentrated. Purification by flash column chromatography
(silica gel, CH,Cl,/MeOH/NH4OH, 30:1:0.1 to 20:1:0.1) provided the free base. This
was dissolved in ethyl acetate (0.4 mL) and treated with 1 equivalent of 1 M HCl in Et,O
and the mixture was filtered to provide the title compound (57.7 mg, 72%) as a yellow
solid: "H NMR (500 MHz, DMSO-dg) & 9.49 (s, 1H), 8.18 (s, 1H), 7.78 (d, J = 9.0 Hz,
1H), 7.74 (d, J = 2.0 Hz, 1H), 7.59 (d, J = 7.5 Hz, 1H), 7.49-7.27 (m, 6H), 6.12 (dd, J =
8.0 Hz, 3.0 Hz, 1H), 5.99 (d, J = 3.0 Hz, 1H), 5.96 (s, 1H), 5.16 (s, 2H), 4.56-4.46 (m,
2H), 4.41-4.33 (s, 1H), 3.23-3.17 (m, 1H), 3.12-3.04 (m, 1H), 2.76 (s, 6H); ESI MS m/z
419 [M + H]*; Optical Rotation [a]p -12.0° (¢ 1.00, Methanol).

Example 43
Preparation of (R)-4-(Benzyloxy)-1-(1-(3-(dimethylamino)-2-hydroxypropyl)-1H-

indazol-5-yD)pyridin-2(1 H)-one hydrochloride

OH

CH,

N

\

0 N CH,
/ N Chemical Formula: C,,H,,CIN,O;
| N Exact Mass: 454.18
=

Molecular Weight: 454.95

[00133] Following the procedure of Example 42, but substituting (S)-oxiran-2-
ylmethyl 3-nitrobenzenesulfonate for (R)-oxiran-2-ylmethyl 3-nitrobenzenesulfonate, the
title compound (71 mg, 35%) was prepared as a yellow solid: 'H NMR (500 MHz,
DMSO-dg) 6 9.46 (s, 1H), 8.17 (s, 1H), 7.78 (d, J = 8.5 Hz, 1H), 7.74 (d, J/ = 1.5 Hz, 1H),
7.60 (d, J = 7.5 Hz, 1H), 7.49-7.34 (m, 6H), 6.13-6.10 (m, 1H), 5.99 (d, J = 3.0 Hz, 1H),
5.85 (s, 1H), 5.15 (s, 2H), 4.56-4.46 (m, 2H), 4.41-4.33 (s, 1H), 3.20-3.05 (m, 1H),
3.05-2.95 (m, 1H), 2.71 (s, 6H); ESI MS m/z 419 [M + H]*; Optical Rotation [ot]**p
+13.0° (¢ 1.00, Methanol).



1H), 5.99 (d, J= 3.0 Hz, 1H), 5.15 (s, 2H), 4.92 (br s, 2H), 3.99 (d, J = 12.0
Hz, 2H), 3.70-3.68 (M, 4H), 3.53 (d, J= 12.0 Hz, 2H), 3.19 (br m, 2H) 3
SOHO 429 11-1 NMR (500 MHz, DMSO-d6) 9.85 (br s, 1H), 8.24 (s, 1H),
7°85 (d, J = 9.0 Hz, 1H), 7.79 (s, 1H), 7.60 (d, J= 7.5 Hz, 1H), 7.48-7.36 (m,
6H), 6.12 (dd, J= 7.5, 3.0 Hz, 1H), 5.99 (d, J = 3.0 Hz, 1H), 5.15 (s, 2H), 4.89
(t, J= 6.5 Hz, 2H), 3.61- 3.54 (m, 4H), 3.00-2:94 (m, 2H), 1.84-1.81 (m, 2H),
1.68-1.65 (m, 3H), 1.41-1.36 (m, 1H) 4 01 *.., F,C 483 11-1 NW (500 MHz,

1 —
DMSO-d6) 9.65 (s, 1H), 8.12 (m, B8mRI8d% 67(m, 6H), 7.62 (d, J = 7.5 Hz,
1 PR:pAr3dofnof 184)4 SBDAldx =175 2.5 wdzoxhiph 115188n( 0y mntbyH 2, Ay a5aP7
(S.2h0y 3128 AR (R noildearSulm. 2H), 2.52-2.42 (m, 4H),

OH

e
N H
/@i//N Chemical Formula: C,,H,;CIN,O,
Exact Mass: 452.16

Molecular Weight: 452.93
*HCl

0]
o
©/\O =

[00134] Following the procedure of Example 40 (step b), but substituting (R)-tert-butyl
2-(bromomethyl)-4-hydroxypyrrolidine-1-carboxylate for (R)-tert-butyl 2-
(bromomethyl)pyrrolidine-1-carboxylate, the title compound (71.3 mg, 52%) was
prepared as a yellow solid: melting point (mp) 210-212 °C; 'H NMR (500 MHz,
DMSO-ds) 6 9.38 (s, 1H), 8.91 (s, 1H), 8.27 (s, 1H), 7.84 (d, J = 8.9 Hz, 1H), 7.80 (d, J
= 1.4 Hz, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.49-7.34 (m, 6H), 6.12 (dd, J = 7.6, 2.7 Hz,
1H), 5.99 (d, J = 2.7 Hz, 1H), 5.39 (s, 1H), 5.16 (s, 2H), 4.86 (dd, J = 14.8, 4.7 Hz, 1H),
4.78-4.71 (m, 1H), 4.43 (s, 1H), 4.18 (s, 1H), 3.45-3.38 (m, 1H), 3.08-3.01 (m, 1H),
2.08-2.02 (m, 1H), 1.89-1.81 (m, 1H); ESI MS m/z 417 [M + H]".

Example 45
Preparation of (S,5)-1-(1-(2-(2-Oxa-5-azabicyclo[2.2.1]heptan-5-yl)ethyl)-1H-indazol-5-

y1)-4-(benzyloxy)pyridin-2(1 H)-one hydrochloride

ﬂlyo

0 N\N Chemical Formula: C,gH,,CIN,O,
/ Exact Mass: 478.18
| N Molecular Weight: 478.97
=

[00135] Following the procedure of Example 27 (step b), but substituting 2-oxa-5-

azabicyclo[2.2.1]heptane for piperazine, 1-(1-(2-(2-Oxa-5-azabicyclo[2.2.1]heptan-5-
yl)ethyl)-1H-indazol-5-yl)-4-(benzyloxy)pyridin-2(1H)-one was prepared as a yellow



1.73-1.64 (m, 4H) 5 m OHCI 449 11-1 NMR (500 MHz, DMSO-d6) 9.94 (s,
1H) 1 8.25 (s, 1H), 7.86 (d, J = 8.5 Hz, 1H), 7.80 (d, J = 1.5 Hz, 1H), 7.61 (d,
J= 7.5 Hz, 1H), 7.50 (s, 4H), 7.43 (dd, J= 8.5, 1.5 Hz, 1 H), 6.13 (dd, J= 7.5,
2% Hz, 1H), 5.98 (d, J = 3.0 Hz, 1H), 5.16 (s, 2H), 4.85 (t, J= 6.0 Hz, 2H),
3.74-3.72 (m, 2H), 3.54-3.53 (m, 2H), 3.06 gm, 2H), 2.00-1.99 (m, 2H),
1.85-1.83 (m, 2H) -132-6CI0 ON HCI

powder: "H NMR (500 MHz, DMSO-d)  8.02 (s, 1H), 7.66 (d, J = 1.6 Hz, 1H), 7.51 (d,
J=8.9 Hz, 1H), 7.44-7.35 (m, 6H), 7.29 (d, J/ = 7.4 Hz, 1H), 6.10-6.05 (m, 2H), 5.06 (s,
2H), 4.48 (t, J = 6.9 Hz, 2H), 4.36 (s, 1H), 3.95 (d, J = 7.8 Hz, 1H), 3.59 (dd, J = 7.6, 1.7
Hz, 1H), 3.40 (s, 1H), 3.15-3.05 (m, 1H), 2.88 (dd, / =9.9, 1.6 Hz, 1H) 2.53 (d, / =9.8
Hz, 1H), 1.80-1.74 (m, 2H), 1.72-1.67(m, 1H); EST MS m/z 443 [M + H]". This was

converted to the HCI salt to give the title compound (17.4 mg, 18%) as a yellow powder:
ESI MS m/z 443 [M + H]".

Example 46
Preparation of 4-(Benzyloxy)-1-(1-((4,4-dimethyl-4,5-dihydro-1H-imidazol-2-
yl)methyl)-1H-indazol-5-yDpyridin-2(1 H)-one hydrochloride

H,C CH,4

Nj/
//<
N
0 /@ilj\ H Chemical Formula: C,sH,,CIN0,
/N Exact Mass: 463.18
/@\I Molecular Weight: 463.96
©/\O =

[00136] Following the procedure of Example 25, but substituting 2-methylpropane-
1,2-diamine for ethane-1,2-diamine, the title compound (37.1 mg, 31%) was prepared as
a yellow powder: melting point (mp) 170—172 °C dec; 'H NMR (500 MHz, DMSO-dy) &
10.39 (s, 1H), 10.21 (s, 1H), 8.32 (s, 1H), 7.85-7.83 (m, 2H), 7.59 (d, J = 7.5 Hz, 1H),
7.49-7.36 (m, 6H), 6.13 (dd, J = 8.0, 3.0 Hz, 1H), 5.99 (d, J = 3.0 Hz, 1H), 5.69 (s, 2H),
5.16 (s, 2H), 3.65 (s, 2H), 1.33 (s, 6H); ESI MS m/z 428 [M + HJ".

Example 47
Preparation of 4-(Benzyloxy)-1-(1-(2-(4-fluoropiperidin-1-yl)ethyl)-1H-indazol-5-

yD)pyridin-2(1H)-one hydrochloride




449 31-1 NMR (500 MHz, DMSO-d6) 9.80 (s, 1H), 8.25 (s, 1H), 7.85 (d, J=
8.0 Hz, 1H), 7.80 (d, J= 1.5 Hz, 1H), 7.62 (d, J= 8.0 Hz, 1H), 7.56 (s, 1H),
7.48-7.42 (m, 4 H), 6.15 (dd, J= 7.5, 2.5 Hz, 1H), 5.99 (d, J= 2.5 Hz, 1H),
5°18 (s, 2H), 4.84-4.83 (m, 2H), 3.74-3.73 (m, 2H), 3.54-3.53 (m, 2H), 3.07
(m, 2H), 2.00-1.99 (m, 2H), 1.84- 1.83 (m, 2H) 70 0 HO 449 31-1 NMR (500
MHz, DMSO-d6) 10.13 (s, 1H), 8.25 (s, 1E7.87 (d, J= 9.0 Hz, 1H), 7.81 (d,
J=2.0 Hz, 1H), 7.64-7.61 (m, 2H), 7.57-7.55 (m, 1 H), 7.47-7.42 (m, 3H),

6.13 (dd, J= 7.5, 25H N

Chemical Formula: C,4H,4CIFN,O,
F Exact Mass: 482.19
Molecular Weight: 482.98

*HC1

[00137] Following the procedure of Example 27 (step b), but substituting 4-
fluoropiperidine hydrochloride for piperazine, 4-(Benzyloxy)-1-(1-(2-(4-fluoropiperidin-
1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-one was prepared as a yellow powder: 'H
NMR (500 MHz, DMSO-dg) 6 8.02 (s, 1H), 7.66 (d, J = 1.0 Hz, 1H), 7.48 (d, J = 11.0
Hz, 1H), 7.44-7.35 (m, 6H), 7.29 (d, J = 7.0 Hz, 1H), 6.10-6.05 (m, 2H), 5.06 (s, 2H),
4.73-4.59 (m, 1H), 4.52 (t, J = 7.0 Hz, 2H), 2.88 (t, J = 7.0 Hz, 2H), 2.69-2.60 (m, 2H),
2.49-2.42 (m, 2H), 1.94-1.81 (m, 4H); ESI MS m/z 447 [M + H]*. This was converted
to the HCI salt to give the title compound (136.6 mg, 48%) as a yellow powder: melting
point (mp) 245-246 °C; ESI MS m/z 447 [M + H]".

Example 48
Preparation of (S)-4-(Benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)-1H-indazol-5-
yD)pyridin-2(1H)-one hydrochloride

a) (S)-1-(2-Chloroethyl)-3-fluoropyrrolidine
F
Chemical Formula: C¢H; ;CIFN
Exact Mass: 151.06

N Molecular Weight: 151.61

Cl
[00138] To a solution of 3-fluoropyrrolidine hydrochloride (0.59 g, 4.7 mmol) in 1,2-
dichloroethane (8.2 mL) and AcOH (0.54 mL) was added chloroacetaldehyde (0.74 mL,
4.7 mmol, 50% in H,O solution) and Na(AcO);BH (3.7 g, 17 mmol). The reaction
mixture was stirred at ambient temperature for 1 h, and then the reaction mixture was
diluted with 1 N NaOH and extracted with CH,Cl, (3 x 50 mL). The organics were
washed with brine (2 x 25 mL), dried (Na,SO,) and concentrated to yield the title
compound (0.242 g, 33%) as a red-orange oil: '"H NMR (500 MHz, DMSO-ds) 6 5.24—



1H), 6.04 (d, J= 3.0 Hz, 1H), 5.20 (s, 2H), 4.86 (t, J= 6.5 Hz, 2H), 3.75-3.71
(m, 2H), 3.54-3.51 (111, 2H), 3.08-3.01 (m, 2H), 2.03-1.99 (m, 2H), 1.86-1.83
(m, 2H) 8  HCI 451 31-1 NMR (500 MHz, DMSO-d6) 9.96 (s, 1H), 8.25 (s,
1H), 7.86 (d, J= 9.0 Hz, 1H), 7.80 (d, J= 2.0 Hz, 1H), 7.61 (d, J= 7.5 Hz, 1H),
7.60-7.56 (m, 1H), 7.53-7.48 (m, 1H), 7.43 (dd, J= 9.0, 2.0 Hz, 1H),
7.36-7.35 (m, 1H), 6.14 (dd, J= 7.5, 2.5 HS0TH), 5.99 (d, J= 2.5 Hz, 1H), 5.15
s, 2H), 4.86-4.84 %n%?ZH), 3.75:3 71 (m, 2H), 3.54-3.53 (m, 2H), 3.08-3 02

Erﬁr,lé ,,é%é_éh:?ég ’ %l-l)l,li)B%éPg?f](rzr]? 292H), 2.95-2.82 (m; 4H), 2.60-2.56

(m, 1H), 2.20-2.04 (m, 2H); ESI MS m/z 152 [M + HJ".

b) (5)-4-(Benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)-1 H-indazol-5-yl)pyridin-
2(1H)-one
E

.

S Chemical Formula: C,5H,5FN,O,

Exact Mass: 432.2
(0] \N
/
N

Molecular Weight: 432.49

©/\O =
[00139] To a solution of 4-(benzyloxy)-1-(1H-indazol-5-yl)pyridin-2(1H)-one (0.51 g,
1.6 mmol) in DMSO (5.0 mL) was added (S)-1-(2-chloroethyl)-3-fluoropyrrolidine (0.24

z

g, 1.6 mmol) and Cs,COs (3.1 g, 9.5 mmol). The reaction mixture was stirred at ambient
temperature for 18 h, and then the reaction mixture was diluted with HO (10 mL) and
extracted with EtOAc (4 x 20mL). The organic extracts were washed with brine (3 x 20
mL) and dried (Na;SOy). Purification by flash chromatography (silica gel, CH,Cl,
/80:18:2 CH,Clo/MeOH/NH4OH, 100:0 to 0:100), followed by additional flash column
chromatography (silica gel, CH,Cl, /10 % MeOH in CH,Cl,, 100:0 to 10:90), followed
by treatment with activated charcoal, followed by final purification by preparative HPLC
(Phenomenex Luna C18 (2), 250.0 x 21.2 mm, 10 micron, H,O with 0.05% TFA and
CH;CN with 0.05% TFA) gave the title compound (58.3 mg, 8%) as a white powder: 'H
NMR (500 MHz, CDCl5) 6 8.04 (s, 1H), 7.67 (d, J = 1.5 Hz, 1H), 7.55 (d, J = 9 Hz, 1H),
7.45-7.37 (m, 6H), 7.31-7.30 (m, 1H), 6.12-6.10 (m, 2H), 5.16 (dt, J = 55.5, 4.5 Hz,
1H), 5.07 (s, 2H), 4.58 (t, J = 7.0 Hz, 2H), 3.01 (br m, 2H), 2.97-2.93 (m, 2H) 2.92-2.90
(m, 1H), 2.56 (br s, 1H), 2.17-2.03 (m, 2H); ESI MS m/z 433 [M + H]+; HPLC (Method
A) >99% (AUC), tg = 13.9 min.

c) (S)-4-(Benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-
2(1H)-one hydrochloride



* 5 HCI 445 31-1 NW (500 MHz, DMSO-d6) 9.86 (s, 1H), 8.25 (s, 1H), 7.85
(d, J= 9.0 Hz, 1H), 7.79 (s, 1H), 7.58 (d, J= 7.5 Hz, 1H), 7.43-7.39 (m, 3H),
6.99-6.97 (m, 2H), 6.09 (dd, J= 7.5, 2.5 Hz, 1H), 5.99 (d, J= 2.0 Hz, 1H), 5.06
(S, 2H), 4.84- 4.83 (m, 2H), 3.78 (s, 3H), 3.74-3.73 (m, 2H), 3.54 (m, 2H),
3.08-3.06 (m, 2H), 2.00 (m, 2H), 1.83 (m, 2H) 100. 0 HCI 465

F

h

N

N, Chemical Formula: C,sH,;CIFN,O,
/N Exact Mass: 468.17
Molecular Weight: 468.95

)
e
©/\o Z “HCI

[00140] A solution of (S5)-4-(benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)-1H-
indazol-5-yl)pyridin-2(1H)-one (56 mg, 0.12 mmol) in CH,Cl, (1.5 mL) was treated with
anhydrous HCI in diethyl ether (0.12 mL, 0.12 mmol, 1.0 M). The reaction mixture was
stirred at ambient temperature for 2 h, and then the solids were collected by filtration and
dried to yield the title compound (51.4 mg, 85%) as a white powder: mp 197-200 °C; 'H
NMR (500 MHz, DMSO-d;) & 10.62-10.50 (m, 1H), 8.25 (s, 1H), 7.85 (d, J = 8.0 Hz,
1H), 7.80 (s, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.48-7.42 (m, 5H), 7.39-7.36 (m, 1H), 6.13
(dd, J=7.5,3.0 Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.54-5.39 (m, 1H), 5.16 (s, 2H), 4.87-
4.82 (m, 2H), 3.81-3.53 (m, 4H), 3.55-3.20 (m, 2H, overlapping with H,O peak), 2.14—
2.01 (s, 2H); ESI MS m/z 433 [M + H]"; HPLC (Method A) >99% (AUC), tz = 14.4 min;

optical rotation [0]** b -8.4° (c 0.095, Methanol).

Example 49
Preparation of 4-(Benzyloxy)-1-(1-(2-(3.3-difluoropyrrolidin-1-yl)ethyl)-1H-indazol-5-
yD)pyridin-2(1H)-one hydrochloride

a) 1-(2-Chloroethyl)-3,3-difluoropyrrolidine

g F
Chemical Formula: C¢H,;(CIF,N
Exact Mass: 169.05
N Molecular Weight: 169.6
Cl

[00141] Following the procedure of Example 48 (step a), but substituting 3,3-
difluoropyrrolidine hydrochloride for 3-fluoropyrrolidine hydrochloride, the title
compound (0.155 g, 22%) was prepared as an orange-red oil: 'H NMR (500 MHz,



31-I NMR (500 MHz, DMSO-d6) 10.18 (s, 1H), 8.24 (s, 1H), 8.03 (s, 1H),
8.00-7.95 (m, 3H), 7.86 (d, J= 9.0 Hz, 1H), 7.80 (d, J= 1.5 Hz, 1H), 7.63-7.54
(m, 4H), 7.43 (dd, J= 9.0, 2.0 Hz, 1H), 6.09 (dd, J= 7.5, 2.5 Hz, 1H), 6.06 (d,
JE 2.5 Hz, 1H), 5.34 (s, 2H), 4.87-4.85 (m, 2H), 3.74-3.70 (111, 2H),
3.54-3.52 (m, 2H), 3.06-3.04 (m, 2H), 2.00-1.99 (m, 2H), 1.85-1.83 (m, 2H)
11 0 0 0 -HO OH 376 31-I NW (500 MHz; $MS0-d6) 8.12 (s, 1H), 7.73-7.71
7.48-7.36 grg 5H), 7.33 (dd, J= 9.0, 1.5 Hz,

(m 2de, 7.62 (d, J=7.5 Hz, 1%' 5
TRMROrE Q3 -3L 4.8 275 i, 2442 896 =335 HA45H)13)36 38 | §mp D 4250
(t2.32 @0, 2H), 3.38 (t, J= 6.5 Hz, 2H), 2.01-1.96(m, 2H)

b) 4-(Benzyloxy)-1-(1-(2-(3,3-difluoropyrrolidin-1-yl)ethyl)- 1 H-indazol-5-yl)pyridin-
2(1H)-one

Chemical Formula: C,5H,4F,N,O,
Exact Mass: 450.19

0 /@E‘i Molecular Weight: 450.48
N
/
b
/
0

[00142] Following the procedure of Example 48 (step b), but substituting 1-(2-
chloroethyl)-3,3-difluoropyrrolidine for (S)-1-(2-chloroethyl)-3-fluoropyrrolidine, the
title compound (76.7 mg, 18%) was prepared as a yellow foam: 'H NMR (500 MHz,
CDCly) 6 8.03 (s, 1H), 7.67 (d, J = 2.0 Hz, 1H), 7.50 (d, J = 9 Hz, 1H), 7.43-7.38 (m,
6H), 7.29 (d, J = 7.5 Hz, 1H), 6.10-6.07 (m, 2H), 5.06 (s, 2H), 4.52 (t, J/ = 7 Hz, 2H),
3.03 (t, J=7.0 Hz, 2H), 2.94 (t, / = 13.0 Hz, 2H) 2.78 (t, J = 7.0 Hz, 2H), 2.27-2.21 (m,
2H); ESI MS m/z 451 [M + H]".

c) 4-(Benzyloxy)-1-(1-(2-(3,3-difluoropyrrolidin-1-yl)ethyl)- 1 H-indazol-5-yl)pyridin-
2(1H)-one hydrochloride

N
o ?\ Chemical Formula: C,sH,sCIF,N O,
N Exact Mass: 486.16
/@ Z Molecular Weight: 486.94
o F *HCI

[00143] Following the procedure of Example 48 (step c), but substituting 4-
(benzyloxy)-1-(1-(2-(3,3-difluoropyrrolidin- 1-yl)ethyl)- 1 H-indazol-5-yl)pyridin-2(1 H)-



120 HCI OH 362 31-1 NW (500 MHz, DMSO-d6) 8.12 (s, 1H), 7.74-7.71
(m, 2H), 7.61 (d, J= 7.5 Hz, 1H), 7.48-7.36 (m, 5H), 7.31 (dd, J= 9.0, 2.5 Hz,
1H), 6.10 (dd, J = 7.5, 2.5 Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.15 (s, 2H), 4.48
(t J= 5.5 Hz, 2H), 3.81 (t, J= 5.5 Hz, 2H) - 133- 13 1011 110 N HCI

— 83 —

one for (8)-4-(benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)-1 H-indazol-5-
yl)pyridin-2(1H)-one, the title compound (70.1 mg, 84%) was prepared as an off-white
powder: mp 212-216 °C; 'H NMR (500 MHz, DMSO-ds) & 8.22 (s, 1H), 7.84 (d, J = 9.0
Hz, 1H), 7.77 (s, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.48-7.36 (m, 6H), 6.12 (dd, / =7.5, 3.0
Hz, 1H), 599 (d, J = 2.5 Hz, 1H), 5.16 (s, 2H), 4.76 (br s, 2H), 3.71 (br s, 8H,
overlapping with H,O peak); ESI MS m/z 451 [M + H]"; HPLC (Method A) 98.1%
(AUC), tg = 15.1 min.

Example 50
Preparation of 4-(Benzyloxy)-1-(1-(2-(4-hydroxypiperidin-1yl)ethyl)-1H-indazol-5-
yDpyridin-2(1 H)-one hydrochloride

a) 1-(2-Chloroethyl)piperidin-4-ol

OH

Q Chemical Formula: C;H,,CINO

Exact Mass: 163.08
Molecular Weight: 163.65

Cl
[00144] Following the procedure of Example 48 (step a), but substituting piperidin-4-
ol hydrochloride for 3-fluoropyrrolidine hydrochloride, the title compound (0.826 g,
50%) was prepared as a light yellow oil: 'H NMR (500 MHz, CDCIl3) 6 4.52 (br s, 1H),
3.90 (s, 1H), 7.71 (s, 1H), 3.45-3.40 (s, 1H), 2.73-2.70 (m, 2H), 2.59 (t, J = 7.0 Hz, 2H),
2.10 (t, J = 10.0 Hz, 2H), 1.70-1.66 (m, 2H), 1.39-1.32 (m, 2H).

b) 4-(Benzyloxy)-1-(1-(2-(4-hydroxypiperidin-1yl)ethyl)-1H-indazol-5-yl)pyridin-
2(1H)-one



433 11-1 NMR (500 MHz, DMSO-d6) 9.79 (s, 1H), 8.25 (s, 1H), 7.85 (d, J =
8.5 Hz, 1H), 7.80 (d, J = 2.0 Hz, 1H), 7.60 (d, J = 7.5 Hz, 1H), 7.55-7.52 (In,
2H), 7.44-7.42 (m, 1H), 7.28-7.25 (m, 2H), 6.12 (dd, J = 7.5, 2.5 Hz, 1H), 6.00
(d, J = 2.5 Hz, 1H), 5.14 (s, 2H), 4.85-4.84 (m, 2H), 3.74-3.73 (m, 2H),
3.55-3.54 (M, 2H), 3.07 (m, 2H), 2.00-  1.99 (m, 2H), 1.84-1.83 (m, 2H)
11-1 NMR (500 MHz, DMSO-d6) 9.64 (s,%H), [--\--NO 8.18 (s, 1H),
7.80 (d, J = 8.9 Hz, 1H), 7.76 (s,

z
o
jan)

Chemical Formula: C,gHygN,O5
Exact Mass: 444.22
N Molecular Weight: 444.53

g\ /Z\/\

.

[00145] Following the procedure of Example 48 (step b), but substituting 1-(2-
chloroethyl)piperidin-4-ol  for (S)-1-(2-chloroethyl)-3-fluoropyrrolidine, the title
compound (116 mg, 20%) was prepared as a yellow film: 'H NMR (500 MHz, DMSO-
ds) 8 8.11 (s, 1H), 7.75 (d, J = 9.0 Hz, 1H), 7.71 (d, J = 1.5 Hz, 1H), 7.62 (d, J = 7.5 Hz,
1H), 7.48-7.47 (m, 2H), 7.44-7.42 (m, 2H), 7.39-7.36 (m, 1H), 7.32 (dd, J = 9.0, 2.0 Hz,
1H), 6.10 (dd, J =7.5, 2.5 Hz, 1H), 5.99 (d, J = 3.0 Hz, 1H), 5.15 (s, 2H), 4.53 (t, /= 6.5
Hz, 2H), 4.49 (d, J = 4.5 Hz, 1H), 3.43-3.39 (m, 1H) 2.77-2.72 (m, 4H), 2.10 (t, J/ =9.5
Hz, 2H), 1.66-1.64 (m, 2H), 1.34-1.27 (m, 2H); ESI MS m/z 445 [M + H]"; HPLC
(Method A) 96.1% (AUC), tg = 14.2 min.

c) 4-(Benzyloxy)-1-(1-(2-(4-hydroxypiperidin-1yl)ethyl)- 1 H-indazol-5-yl)pyridin-2(1 H)-
one hydrochloride

OH

-

Chemical Formula: CyH,oCIN O
Exact Mass: 480.19
Molecular Weight: 480.99

z 2
z

o
O
©/\O =
[00146] Following the procedure of Example 48 (step c), but substituting 4-

(benzyloxy)-1-(1-(2-(4-hydroxypiperidin-1-yl)ethyl)-1 H-indazol-5-yl)pyridin-2(1H)-one
for  (5)-4-(benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)-1 H-indazol-5-yl)pyridin-

*HCl

2(1H)-one, the title compound (104 mg, 93%) was prepared as a yellow powder: mp:
180-186 °C decompose; 'H NMR (500 MHz, DMSO-ds) 8 9.56 (br s, 1H), 8.24 (s, 1H),



14 O N N 4 443 1H), 7.60 (d, J = 7.6 Hz, 1H), 7.48-7.35 (m, 6H), 6.12 (dd,
J=7.6,2.6 Hz, 1H), 5.99 (d, J= 2.6 Hz,  1H), 5.15 (s, 2H), 4.55 (t, J= 6.7
Hz, 2H), 3.45- * +Cl 3.35 (m, 2H), 3.08-3.03 (m, 2H), 2.85-2.80 (m,

— 85 —

7.86 (t, J =9.5 Hz, 1H), 7.79 (s, 1H), 7.60 (d, J = 7.5 Hz, 1H), 7.48-7.42 (m, SH), 7.39—
7.36 (m, 1H), 6.13 (dd, J=7.5, 2.5 Hz, 1H), 5.99 (d, J =2.5 Hz, 1H), 5.16 (s, 2H), 5.08-
4.99 (m, 1H), 4.91-4.88 (m, 2H), 3.96-3.93 (m, 1H), 3.72-3.57 (m, 4H), 3.46-3.78 (m,
1H), 3.19-3.15 (m, 1H), 2.09-1.99 (m, 1H), 1.89-1.84 (m, 1H), 1.77-1.70 (m, 1H),
1.59-1.57 (m, 1H); ESI MS m/z 445 [M + H]"; HPLC (Method A) 95.8% (AUC), tg =
14.2 min.

Example 51
Preparation of (R)-4-(benzyloxy)-1-(1-(2-(3-hydroxypyrrolidin-1-yl)ethyl)-1H-indazol-5-
yDpyridin-2(1 H)-one hydrochloride

a) (R)-1-(2-Chloroethyl)pyrrolidine-3-ol

HO

N~ Chemical Formula: C{H,,CINO
Exact Mass: 149.06
Molecular Weight: 149.62
Cl

[00147] To a solution of (R)-3-hydroxypyrrolidine (0.47 g, 5.5 mmol) in MeOH (14.4
mL) and AcOH (1.44 mL) was added chloroacetaldehyde (0.86 mL, 5.5 mmol, 50% in
H,O solution) and picolineborane complex (0.58 g, 5.5 mmol). The reaction mixture
was stirred at ambient temperature for 0.5 h. Then additional picoline borane complex
(0.29 g, 2.7 mmol) was added. The reaction mixture was stirred for an additional 0.5 h.
Then the reaction mixture was diluted with HCI (30 mL, 10% in H,O) and stirred for 0.5
h at ambient temperature. The mixture was slowly basified with solid NaHCO3 (7.85 g)
and extracted with EtOAc (3 x 20 mL). The organics extracts were dried (Na,SO4) and
concentrated to yield the title compound (0.19 g, 23%) as a light yellow oil: 'H NMR
(300 MHz, CD3;0D) § 4.36-4.32 (m, 1H), 3.63 (t, J = 6.6 Hz, 2H), 2.91-2.76 (m, 4H),
2.66-2.52 (m, 3H), 2.16-2.09 (m, 1H), 1.74-1.70 (m, 1H).

b) (R)-4-(Benzyloxy)-1-(1-(2-(3-hydroxypyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-
2(1H)-one



2H), 2.30-2.26 (m, 2H), 1.78-1.75 (m, 2H), 1.70-  1.64 (m, 3H), 1.40-1.30
(m, 1H)  IHNMR (500 MHz, DMSO-d6) 9.92 (s, 1H),

o

Chemical Formula: C,5H,(N,O5
Exact Mass: 430.20

o N, Molecular Weight: 430.50
J@QN
| N
o =

[00148] Following the procedure of Example 48 (step b), but substituting (R)-1-(2-
chloroethyl)pyrrolidine-3-ol for (S)-1-(2-chloroethyl)-3-fluoropyrrolidine, the title
compound (29.6 mg, 11%) was prepared as an off-white powder: 'H NMR (500 MHz,
DMSO-dg) 6 8.11 (d, J = 1 Hz, 1H), 7.75 (d, J = 9.0 Hz, 1H), 7.71 (d, J = 1.5 Hz, 1H),
7.62 (d, J = 7.5 Hz, 1H), 7.48-7.42 (m, 4H), 7.39-7.37 (m, 1H), 7.32 (dd, J = 9.0, 2.0
Hz, 1H), 6.10 (dd, J = 7.5, 3.0 Hz, 1H), 5.99 (d, J = 3.0 Hz, 1H), 5.15 (s, 2H), 4.64 (d, J
=4.5 Hz, 1H), 4.52 (t, J = 6.5 Hz, 2H), 4.15-4.11 (m, 1H), 2.88 (t, J/ = 7.0 Hz, 2H) 2.77-
2.74 (m, 1H), 2.61-2.57 (m, 1H), 2.32 (dd, J = 9.5, 3.5 Hz, 1H), 2.07 (s, 1H), 1.92-1.86
(m, 1H), 1.51-1.47 (m, 1H); ESIMS m/z 431 [M + H]".

¢) (R)-4-(Benzyloxy)-1-(1-(2-(3-hydroxypyrrolidin-1-yl)ethyl)- 1 H-indazol-5-yl)pyridin-
2(1H)-one hydrochloride

Chemical Formula: C,sH,,CIN,O4
Exact Mass: 466.18

N
(0] /@i/\N Molecular Weight: 466.96
/
/@
0

[00149] Following the procedure of Example 48 (step c), but substituting (R)-4-
(benzyloxy)-1-(1-(2-(3-hydroxypyrrolidin-1-yl)ethyl)-1 H-indazol-5-yl)pyridin-2(1 H)-

one for (8)-4-(benzyloxy)-1-(1-(2-(3-fluoropyrrolidin- 1-yl)ethyl)- 1 H-indazol-5-
yl)pyridin-2(1H)-one, the title compound (29.8 mg, 93%) was prepared as a yellow
powder: mp 198-200 °C; "H NMR (500 MHz, DMSO-ds) & 10.28 (br s, 1H), 8.20 (s,



8.24 (s, 1H), 7.87 (d, J = 9.0 Hz, 1H), 7.79 (d, J = 2.0 Hz, 1H), 7.60 (d, J =
7.5 Hz, 1H), 7.49-7.41 15 389 (m, 5H), 7.39-7.35 (m, 1H), 6.13 (dd, J = 7.5,
2.5  Hz, 1H), 5.99 (d, J= 3.0 Hz, 1H), 5.16 (s, 2H),

_87—

1H), 7.82 (d, J = 8.0 Hz, 1H), 7.77 (s, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.48-7.36 (m, 6H),
6.12 (dd, J =7.5, 2.5 Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.15 (s, 2H), 4.75 (br s, 2H), 4.32
(br s, 1H), 3.57 (br s, 2H), 3.15-2.99 (m, 2H), 2.11-2.00 (m, 2H) 1.71 (br s, 2H); ESI
MS m/z 431 [M + H]*; HPLC 94.5% (AUC), tz = 13.2 min; optical rotation [a]**° p
+5.4° (¢ 1.05, Methanol).

Example 52
Preparation of (R)-4-(Benzyloxy)-1-(1-(2-(2-methoxypyrrolidin-1-yl)ethyl)-1H-indazol-

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

a. (R)-1-(2-Chloroethyl)-2-methyoxypyrrolidine

H;CO ;(j

N Chemical Formula: CgH;CINO
S Exact Mass: 177.09

Molecular Weight: 177.67
Cl

[00150] Following the procedure of Example 51 (step a), but substituting (R)-2-
(methoxymethyl)pyrrolidine for (R)-3-hydroxypyrrolidine, the title compound (0.29 g,
68%) was prepared as a light yellow oil: "H NMR (300 MHz, CDCl5) & 3.58 (t, J = 6.9
Hz, 2H), 3.40-3.29 (m, 5H), 3.20-3.14 (m, 2H) 2.75-2.66 (m, 2H), 2.32-2.27 (m, 1H),
1.89-1.57 (m, 4H); ESI MS m/z 178 [M + H]".

b) (R)-4-(Benzyloxy)-1-(1-(2-(2-methoxypyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-

2(1H)-one
H3COL(j

(0]
| N
=

Chemical Formula: C,;H;,N,O5
Exact Mass: 458.23

Molecular Weight: 458.55
N

E\ z. "z

©/\o



401 1C1 4.88 (t, J = 6.5 Hz, 2H), 3.63 (m, 2H), 2.20 (d, J =4.5 Hz, 6H) ,\
dcz _coa 11-1 NMR (500 MHz, DMSO-d6) 10.58 (brs, 0.5H), 8.24 (s,
1H), 7.84 (d, J= 9.0 Hz, 1H), 7.79

— 88 —

[00151] Following the procedure of Example 48 (step b), but substituting (R)-1-(2-
chloroethyl)-2-methyoxypyrrolidine for (S)-1-(2-chloroethyl)-3-fluoropyrrolidine, the
title compound (0.13 mg, 37%) was prepared as a yellow solid: "H NMR (500 MHz,
CDCl3) 6 8.01 (d, J = 1 Hz, 1H), 7.65 (d, J = 1.5 Hz, 1H), 7.52 (d, J = 9 Hz, 1H), 7.47-
7.37 (m, 6H), 7.29 (d, J = 7.5 Hz, 1H), 6.09-6.07 (m, 2H), 5.06 (s, 2H), 4.54 (t, J=7.5
Hz, 2H), 3.45-3.32 (m, 1H), 3.31 (s, 3H), 3.29-3.25 (m, 2H) 3.19-3.15 (m, 1H), 2.90-
2.85 (m, 1H), 2.72-2.68 (m, 1H), 2.38-2.33 (m, 1H), 1.92-1.84 (m, 1H), 1.78-1.72 (m,
2H), 1.60-1.54 (m, 1H); ESI MS m/z 459 [M + H]"; HPLC (Method A) 97.7% (AUC), tx
= 14.2 min.

¢) (R)-4-(Benzyloxy)-1-(1-(2-(2-methoxypyrrolidin-1-yl)ethyl)-1 H-indazol-5-yl)pyridin-

2(1H)-one hydrochloride
MeO L(j

O
o
=

[00152] Following the procedure of Example 48 (step c), but substituting (R)-4-

Z

Chemical Formula: C;H;;CIN,O4
Exact Mass: 494.21
Molecular Weight: 495.01

Z z
z

(benzyloxy)-1-(1-(2-(2-methoxypyrrolidin- 1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(1 H)-
one for (8)-4-(benzyloxy)-1-(1-(2-(3-fluoropyrrolidin- 1-yl)ethyl)- 1 H-indazol-5-
yl)pyridin-2(1H)-one, the title compound (109 mg, 80 %) was prepared as a yellow
powder: mp 198-202 °C; '"H NMR (500 MHz, DMSO-d;s) § 9.86 (br s, 1H), 8.25 (s, 1H),
7.84 (d,J=9.0 Hz, 1H), 7.79 (d, J = 1.5 Hz, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.48-7.42 (m,
5H), 7.39-7.36 (m, 1H), 6.13 (dd, J = 7.5, 2.5 Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.16 (s,
2H), 4.89-4.81 (m, 2H), 3.94-3.92 (m, 1H), 3.79 (m, 1H), 3.69-3.62 (m, 3H), 3.57-3.54
(m, 1H), 3.32 (s, 3H, overlapping with H,O peak), 3.15-3.11 (m, 1H), 2.14-2.12 (m,
1H), 2.11-1.99 (m, 1H), 1.89-1.83 (m, 1H), 1.71-1.67 (m, 1H); ESI MS m/z 459 [M +
H]*; HPLC (Method A) 96.9% (AUC), tz = 14.2 min; optical rotation [0(]° p +13.9° (¢
1.15, Methanol).



(s, 1H), 7.60 (d, J= 7.5 Hz, 1H), 7.48-7.36 (m, 16 433 6H), 6.12 (dd, J= 8.0,
3.0 Hz, 1H), 5.99 (d, J= 2.5 Hz, 1H), 5.53-5.39 (m, 1H), 5.15 (s, 2H), 4.87
(s, 2H), 3.88-3.51 (m, 5H), 3.21-3.16 (m, 1H), 2.15-2.08 (m, 1H), 1.30-1.23
(th, 1H)

— 89 —

Example 53
Preparation of (5)-4-(Benzyloxy)-1-(1-(2-(3-hydroxypyrrolidin-1-yl)ethyl)-1H-indazol-

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

a) (S)-4-(Benzyloxy)-1-(1-(2-(3-hydroxypyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-
2(1H)-one
HO

Chemical Formula: CysH,¢N4O3
Exact Mass: 430.2

0 /@Eﬁ‘ Molecular Weight: 430.5
N
/
J@
=
o

[00153] To a solution of 4-(benzyloxy)-1-(1-(2-hydroxyethyl)-1H-indazol-5-
yl)pyridin-2(1H)-one (0.800 g, 2.21 mmol) in CH,Cl, (48.0 mL) was added Dess-Martin
periodinane (1.87 g, 4.43 mmol). After stirring at ambient temperature for 5 h, the
reaction mixture was diluted with a solution of saturated sodium bicarbonate and excess
Na,S,0; then extracted with CH,Cl, (3 x 50mL). The organics were dried (Na,SOs),
filtered and concentrated. The material was used without further purification.

[00154] To a solution of this intermediate (0.20 g, 0.56 mmol) in 1,2-dichloroethane
(3.3 mL) was added (S)-3-pyrrolidinol (46 mL, 0.56 mmol) and NaB(AcO);H (0.24 g,
1.1 mmol). After stirring at ambient temperature for 6 h, the reaction mixture was
diluted with 1 N NaOH and extracted with CH,Cl, (3 x 15 mL). The organics were
washed with 1 N HCI (4 x 15 mL), and then the aqueous layer was basified and extracted
with CH,Cl, (4 x 20 mL), dried (Na;SO,4) and concentrated. Purification by preparative
HPLC (Phenomenex Luna C18 (2), 250.0 x 21.2 mm, 10 micron, H,O with 0.05% TFA
and CH;CN with 0.05% TFA) yielded the title compound (12.7 mg, 5%) as a white
solid: "H NMR (500 MHz, DMSO-dj) & 8.12 (s, 1H), 7.75 (d, J = 9.5 Hz, 1H), 7.72 (d, J
=2.0 Hz, 1H), 7.62 (d, J = 7.5 Hz, 1H), 7.48-7.42 (m, 4H), 7.39-7.36 (m, 1H), 7.32 (dd,
J=9.0,2.0 Hz, 1H), 6.10 (dd, J = 7.5, 2.5 Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.15 (s,
2H), 4.64 (d, J =4.5 Hz, 1H), 4.52 (t, J/ = 6.5 Hz, 2H), 4.13-4.12 (m, 1H), 2.88 (t, /= 6.5



0N 31-1 NMR (500 MHz, DMSO-d6) 10.08 (s, 1H), 8.24 (d, J = 3.0 Hz, 1H),
7.89 (t, J = 8.8 Hz, 1H), rl 7.79 (s, 1H), 7.61 (d, J= 7.6 Hz, 1H), 7.49-7.41
17 0443 (m, 5H), 7.39-7.35 (m, 1H), 6.12 (dd, J = 7.6, 2.7 Hz, 1H), 5.99 (d,
JE 2.7 Hz, 1H), 5.16 (s, 2H),

—-90 -

Hz, 2H), 2.76 (dd, J = 9.5, 6.5 Hz, 2H) 2.61-2.53 (m, 1H), 2.32 (dd, J = 9.5, 4.0 Hz, 1H),
1.92-1.88 (m, 1H), 1.50-1.48 (m, 1H); ESI MS m/z 431 [M + H]*; HPLC (Method A)
>99.0% (AUC), t = 14.0 min.

b) (S)-4-(Benzyloxy)-1-(1-(2-(3-hydroxypyrrolidin-1-yl)ethyl)-1 H-indazol-5-yl)pyridin-
2(1H)-one hydrochloride

HO

Chemical Formula: C,sH,,CIN,0O4
Exact Mass: 466.18
Molecular Weight: 466.96

B

0]
s
=
Saadl

[00155] Following the procedure of Example 48 (step c), but substituting (S5)-4-
(benzyloxy)-1-(1-(2-(3-hydroxypyrrolidin- 1-yl)ethyl)-1 H-indazol-5-yl)pyridin-2(1 H)-
one for (8)-4-(benzyloxy)-1-(1-(2-(3-fluoropyrrolidin- 1-yl)ethyl)- 1 H-indazol-5-
yl)pyridin-2(1H)-one, the title compound (10.5 mg, 86%) was prepared as a white
powder: mp 276-280 °C decompose; ESI MS m/z 431 [M + H]*; HPLC (Method A)
>99.0% (AUC), tg = 14.1 min.

Example 54
Preparation of (5)-4-(Benzyloxy)-1-(1-(2-(2-hydroxymethylpyrrolidin-1-yDethyl)-1H-

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

a) (S)-4-(Benzyloxy)-1-(1-(2-(2-hydroxymethylpyrrolidin-1-yl)ethyl)- 1 H-indazol-5-
yl)pyridin-2(1H)-one



4.94-4.90 (m, 2H), 3.76-3.74 (m, 1H), 3.62-3.52 0 IICI (111, 2H), 3.23 (m,
1H), 3.06-3.03 (m, 1H), 1.89- 1.43 (br m, 6H), 1.31 (d, J= 6.3 Hz, 3H)  11-1
NW (500 MHz, DMSO-d6) 8.17 (s, 1H),  7.83 (d, J= 8.9 Hz, 1H), 7.75 (d,
JE 1.2 Hz, 1H),

—91—

Chemical Formula: C,sH,¢N,O5
Exact Mass: 444.22

0 N, Molecular Weight: 444.53
N
Y
J@“
0 =

[00156] Following the procedure of Example 53 (step a), but substituting (S)-1-(2-
chloroethyl)-2-hydroxymethylpyrrolidine for (S)-3-pyrrolidinol, the title compound (23
mg, 9%) was prepared as a white solid: 'H NMR (500 MHz, DMSO-ds) 6 8.12 (s, 1H),
7.74 (d,J=9.0Hz, 1H), 7.72 (d, J = 2.0 Hz, 1H), 7.62 (d, J = 7.5 Hz, 1H), 7.48-7.42 (m,
4H), 7.39-7.36 (m, 1H), 7.33 (dd, J = 9.0, 1.5 Hz, 1H), 6.10 (dd, J = 8.0, 3.0 Hz, 1H),
5.99 (d, J = 3.0 Hz, 1H), 5.15 (s, 2H), 4.55-4.51 (m, 2H), 4.29 (m, 1H), 3.33-3.24 (m,
3H), 3.12-3.10 (m, 1H), 3.05-3.03 (m, 1H), 2.77-2.75 (m, 1H), 2.27-2.22 (m, 1H),
1.78-1.72 (m, 1H), 1.63-1.55 (m, 2H), 1.46-1.45 (m, 1H); ESI MS m/z 445 [M + H]%;
HPLC (Method A) >99% (AUC), tg = 14.6 min.

b) (S)-4-(Benzyloxy)-1-(1-(2-(2-hydroxymethylpyrrolidin-1-yl)ethyl)-1H-indazol-5-
yl)pyridin-2(1H)-one hydrochloride

Chemical Formula: CoH,oCIN,O;4

0 N, Exact Mass: 480.19
/@i//N Molecular Weight: 480.99
b
_

[00157] Following the procedure of Example 48 (step c), but substituting (S)-4-
(benzyloxy)-1-(1-(2-(2-hydroxymethylpyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-

2(1H)-one for (S)-4-(benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)-1H-indazol-5-
yl)pyridin-2(1H)-one, the title compound (19 mg, 83%) was prepared as a yellow
powder: mp 198-206 °C; 'H NMR (500 MHz, DMSO-ds) § 9.62 (br s, 1H), 8.24 (s, 1H),
7.84 (d, J=8.5Hz, 1H), 7.79 (d, J = 1.5 Hz, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.48-7.42 (m,



7.61(d, J = 7.5 Hz, 1H), 7.49-7.41 (m, 4H), 18 0 444 7.39-7.35 (m, 2H),
6.12 (dd, J = 7.5, 2.5 Hz, 1H),  5.99 (d, J = 2.7 Hz, 1H), 5.15 (s, 2H), 4.71
(s,

—92 _

SH), 7.39-7.36 (m, 1H), 6.13 (dd, J = 7.5, 2.5 Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.54—
5.53 (m, 1H), 5.16 (s, 2H), 4.91-4.82 (m, 2H), 3.94-3.92 (m, 1H), 3.78-3.77 (m, 1H),
3.68-3.62 (m, 3H), 3.57-3.55 (m, 1H), 3.22-3.15 (m, 1H), 2.11-1.98 (m, 2H), 1.87-1.71
(2H); ESI MS m/z 445 [M + H]*; HPLC (Method A) >99.0% (AUC), tz = 14.2 min.

Example 55
Preparation of (R)-4-(Benzyloxy)-1-(1-(2-(2-hydroxymethylpyrrolidin-1-yl)ethyl)-1H-

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

a) (R)-4-(Benzyloxy)-1-(1-(2-(2-(hydroxymethyl)pyrrolidin- 1-yl)ethyl)- 1 H-indazol-5-

yl)pyridin-2(1H)-one

(0] N
Chemical Formula: C,cH,gN,O4
Exact Mass: 444.22

0 N Molecular Weight: 444.53
N
/
IS
=
(0)

H

o

[00158] To a solution of 4-(benzyloxy)-1-(1-(2-chloroethyl)-1H-indazol-5-yl)pyridin-
2(1H)-one (0.15 g, 0.40 mmol) in DMF (2.1 mL) was added Cs,CO3 (0.64 g, 2.0 mmol)
and (R)-2-hydroxymethylpyrrolidine (0.78 mL, 7.9 mmol). The reaction mixture was
heated at 90 °C for 3 h. The reaction mixture was cooled and diluted with H,O (25 mL)
and was extracted with EtOAc (3 x 20 mL). The organic extracts were washed with
brine (2 x 20 mL), dried (Na;SQOy), filtered and concentrated. Purification by flash
chromatography (silica gel, Hexanes /EtOAc/ 9:1 MeOH/NH4OH, 1:1:0 to 9:9:2)
followed by preparative HPLC (Phenomenex Luna C18 (2), 250.0 x 21.2 mm, 10
micron, H,O with 0.05% TFA and CH3;CN with 0.05% TFA) gave the title compound
(30 mg, 17%) as a clear film: 'H NMR (500 MHz, CDCl3) 8 8.05 (s, 1H), 7.67 (s, 1H),
7.49-7.46 (m, 1H), 7.42-7.36 (m, 6H), 7.30-7.26 (m, 1H), 6.09-6.08 (m, 2H), 5.06 (s,
2H), 4.50-4.49 (m, 2H), 3.47-3.45 (m, 1H), 3.39-3.37 (m, 1H), 3.28-3.19 (m, 2H),
2.88-2.86 (m, 1H) 2.69 (br s, 1H), 2.60-2.45 (br s, 1H), 2.39-2.38 (m, 1H), 1.86-1.70
(m, 4H); ESI MS m/z 445 [M + H]".



2H), 3.64 (br m, 6H), 3.40 (br m, 4H), 2.76 (s, 01.11 .1161 3H) - 134 - 19
1101 0 HC1 429 31-1 NW (500 MHz, DMSO-d6) 9.82 (s, 1H), 8.15 (s, 1H),
7.75 (d, J = 9.0 Hz, 1H), 7.69 (d, J = 2.0 Hz, 1H), 7.49 (d, J = 7.5 Hz, 1H),
7°38-7.31 (M, 5H), 7.26-7.24 (m, 1H), 6.04 (dd, J = 7.5, 2.5 Hz, 1H), 5.69 (d,
J=3.0 Hz, 1H), 5.51 (g, J = 6.5 Hz, 1H), 4.77-4.75 (m, 2H), 3.66-3.63 (m,
2H), 3.46-3.45 (m, 2H), 3.00-2.99 (m, 2H)21.:93 (m, 2H), 1.78-1.75 (m, 2H),
1.51 (d, J = 6.5 Hz, 3H) 20 1101

b) (R)-4-(Benzyloxy)-1-(1-(2-(2-(hydroxymethyl)pyrrolidin-1-yl)ethyl)- 1 H-indazol-5-

yl)pyridin-2(1H)-one hydrochloride

Chemical Formula: C,cH,oCIN,O4

0 N\N Exact Mass: 480.19
/ Molecular Weight: 480.99
N
| P

[00159] Following the procedure of Example 48 (step c), but substituting (R)-4-
(benzyloxy)-1-(1-(2-(2-hydroxymethylpyrrolidin- 1-yl)ethyl)- 1 H-indazol-5-yl)pyridin-
2(1H)-one for (S)-4-(benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)-1H-indazol-5-
yl)pyridin-2(1H)-one, the title compound (28 mg, 91%) was prepared as a brown yellow
powder: 'HNMR (500 MHz, DMSO-ds) § 9.70 (br s, 1H), 8.24 (s, 1H), 7.84 (d, J = 9.0
Hz, 1H), 7.79 (d, J = 2.0 Hz, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.48-7.42 (m, 5H), 7.39-7.36
(m, 1H), 6.12 (dd, J = 8.0, 3.0 Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.52 (br s, 1H), 5.15 (s,
2H), 4.92-4.83 (m, 2H), 3.94-3.92 (m, 1H), 3.80-3.78 (m, 1H), 3.69-3.64 (m, 3H),
3.57-3.52 (m, 1H), 3.16-3.11 (m, 1H), 2.10-1.97 (m, 2H), 1.87-1.71 (m, 2H); ESI MS
m/z 445 [M + H]"; HPLC (Method A) >99% (AUC), tx = 13.9 min; optical rotation
[a]** p +12.0° (¢ 1.00, Methanol).

Example 56
Preparation of 4-(Benzyloxy)-1-(1-(2-(cyclopentylamino)ethyl)-1H-indazol-5-yl)pyridin-
2(1H)-one hydrochloride

a) 4-(Benzyloxy)-1-(1-(2-(cyclopentylamino)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-one



-c'tc 1i 0 -I-IC1 445 31-1 NW (500 MHz, DMSO-d6) 69.65 (s, 1H), 8.25 (s, 1H),
7.85 (d, J= 8.9 Hz, 1H), 7.78 (d, J= 1.7 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H),
7.40-7.49 (m, 5H), 7.35-7.39 (m, 1H), 6.12 (dd, J= 7.6, 2.7 Hz, 1H), 5.99 (d,
JE 2.7 Hz, 1H), 5.16 (s, 2H), 4.90 (t, J= 7.3 Hz, 2H), 3.77 (m, 2H), 3.59 (m,
2H), 1.34 (m, 12H) 21 11C1 465 0 31-1 NMR (500 MHz, DMSO-d6) 68.22
(s, 1H), 7.85 (d, J= 8.9 Hz, 1H), 7.78 (m,1H); 7.61 (d, J = 8.0 Hz, 1H),
7.49-7.35 (m, 6H), 6.13-6.10 (m,

g

S Chemical Formula: C,,H,¢N,O,
N
, N

/@i/ Exact Mass: 428.22
/ﬁ;
/
©/\O

Molecular Weight: 428.53

[00160] Following the procedure of Example 55 (step a), but substituting cyclopentyl
amine for (R)-2-hydroxymethylpyrrolidine, the title compound (88 mg, 52%) was
prepared as a clear film: '"H NMR (500 MHz, CDCls) 6 8.04 (s, 1H), 7.67 (d, J = 1.5 Hz,
1H), 7.53 (d, J = 8.5 Hz, 1H), 7.46-7.36 (m, 6H), 7.29 (d, J = 7.5 Hz, 1H), 6.09-6.06 (m,
2H), 5.06 (s, 2H), 4.51 (t, J = 6.0 Hz, 2H), 3.15 (t, J = 6.5 Hz, 2H), 3.12-3.07 (m, 1H),
1.85-1.78 (m, 2H) 1.67-1.62 (m, 2H), 1.55-1.48 (m, 3H), 1.31-1.27 (m, 2H); ESI MS
m/z429 [M + HJ".

b) 4-(Benzyloxy)-1-(1-(2-(cyclopentylamino)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-one

o)

hydrochloride

o N, Chemical Formula: C,4H,¢N,O,
y N Exact Mass: 428.22
/@ Molecular Weight: 428.53
=

[00161] Following the procedure of Example 48 (step c), but substituting 4-
(benzyloxy)-1-(1-(2-(cyclopentylamino)ethyl)-1H-indazol-5-yl)pyridin-2(1 H)-one for
(8)-4-(benzyloxy)-1-(1-(2-(3-fluoropyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-

2(1H)-one, the title compound (71 mg, 76%) was prepared as an off-white powder: mp
221-222 °C; "H NMR (500 MHz, DMSO-dj) & 8.95 (br s, 2H), 8.23 (s, 1H), 7.82 (d, J =
8.5 Hz, 1H), 7.79 (d, J = 2.0 Hz, 1H), 7.60 (d, J = 8.0 Hz, 1H), 7.48-7.40 (m, 5H), 7.39-
7.36 (m, 1H), 6.12 (dd, J = 7.5, 3.0 Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.16 (s, 2H), 4.77
(t, J = 6.0 Hz, 2H), 3.55 (br s, 1H), 3.45 (br s, 2H), 1.97-1.93 (m, 2H), 1.71-1.67 (m,



1H), 5.99 (d, J = 2.7 Hz, 1H), 5.16 (s, 2H), 4.95- 4.85 (m, 2H), 4.15-3.85 (m,
2H), 3.70-3.40 (m, 4H), 2.15-1.75 (m, 4H) 22 0 0 -I-ICI 403 31-1 NMR (500
MHz, DMSO-d6) 69.93 (s, 1H), 8.17 (d, J= 0.6 Hz, 1H), 7.80 (d, J= 8.9 Hz,
1H), 7.76 (d, J= 1.7 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H), 7.49-7.35 (m, 6H), 6.12
(dd, J= 7.6, 2.7 Hz, 1H), 5.99 (d, J= 2.7 Hz, 1H), 5.15 (s, 2H), 4.55 (t, J= 6.7
Hz, 2H), 3.11-3.06 (m, 2H), 2.75 (s, 3H), 274 (s, 3H), 2.28-2.21 (m, 2H) 23
18%1)?1.%4@{58 (m, 2H), 1.56-1.51 (m, 2H); ESI MS m/z 429 [M + H]*; HPLC (Method

A) 98.6% (AUC), tz = 14.2 min.

Example 57
Preparation  of  4-(4-Fluorophenethyl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-

yDpyridin-2(1H)-one hydrochloride

a) 1-(2-(Pyrrolidin-1-yl)ethyl)- 1 H-indazol-5-yl)pyridin-2(1H)-one-4-

J

N

trifluoromethanesulfonate

Chemical Formula: C gH¢F;N,0,S
Exact Mass: 456.11

O
Molecular Weight: 456.44

J@“
TfO &

[00162] 4-Hydroxy-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(1 H)-one

E\ /Z\/\
Z

(900 mg, 2.7 mmol) was suspended in THF (20 mL) under a nitrogen atmosphere and
LiN(SiMes3); (1M in THF) (4.2 mL, 4.2 mmol) added. After stirring for 1 minute,
PhNTTf, (1.48 g, 4.16 mmol) was added in one portion and the mixture was stirred for 2
h. The mixture was concentrated, diluted with methylene chloride (50 mL) and washed
successively with saturated NH4Cl and saturated Na,CO3, dried over sodium sulfate and
concentrated. The residue was purified by column chromatography (40 g ISCO column
eluting with methylene chloride and a methanol/ammonia mixture (10:1); gradient 100%
methylene chloride to 80% methylene chloride over 30 min at 40 mL/min) to provide the
title compound (780 mg, 60%) as a white solid; 'H NMR (500 MHz, CDCl5) 6 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) ; ESIMS m/z 457 [M + H]".

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

one



457 31-1 NMR (500 MHz, DMSO-d6) 69.95 (s, 1H), 8.27 (s, 1H), 7.91 (d, J=
9.0 Hz, 1H), 7.78 (d, J= 1.8 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H), 7.49-7.36 (In,
6H), 6.12 (dd, J= 7.6, 2.7 Hz, 1H), 5.99 (d, J= 2.7 Hz, 1H), 5.16 (s, 2H), 4.90
(t J= 6.9 Hz, 2H), 3.71-3.66 (M, 2H), 3.59-3.34 (m, 2H), 1.94-1.85 (IR, 2H),
1.75-1.45 (m, 4H), 1.33 (d, J= 6.3 Hz, 6H) 24 *Cl o NN * 459 11-1 NMR (500
MHz, DMSO-d6) 6 11.12 (s, 1H), 8.24 (s; 184}, 7.88 (d, J= 8.9 Hz, 1H), 7.79
(s, 1H), 7.61 (d, J= 7.6 Hz, 1H), 7.49-7.36 (m, 6H), 6.12 (dd, J= 6.6, 1.4 Hz,
1H), 5.99 (d, J= 2.3 Hz, 1H), 5.16 (s, 2»3)]4.96 (t, J= 6.9 Hz, 2H), 4.05-3.89

N

Chemical Formula: C,¢H,sFN,O
Exact Mass: 428.20
Molecular Weight: 428.50

F
[00163] 1-(2-(Pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-one-4-
trifluoromethanesulfonate (100 mg, 0.22 mmol), (4-fluoro)phenylvinylboronic acid (90.9
mg, 0.55 mmol), K,CO;3 (75 mg, 0.55 mmol) and PdCl,dppf (18 mg, 0.022 mmol) were
stirred in DMSO (2 mL) under vacuum for 30 min. The flask was flushed with nitrogen
and the mixture was heated at 80 °C for 30 min. Upon cooling, the mixture was diluted
with methylene chloride and washed with 5% lithium chloride solution (5x), dried,
concentrated and the residue was purified by column chromatography (12 g ISCO
column eluting with methylene chloride and a methanol/ammonia mixture (10:1);
gradient 100% methylene chloride to 80% methylene chloride over 30 min at 25
mL/min) to provide the title compound (70.4 mg, 16%): "H NMR (500 MHz, CD;0D) &
8.04 (s, 1H), 7.70 (d, J = 1.8 Hz, 1H), 7.57-7.48 (m, 3H), 7.46-7.40 (dd, J = 8.9, 1.9 Hz,
1H), 7.38 (d, J = 7.71 Hz, 1H), 7.1 (d, J = 16.3 Hz, 1H), 7.09 (t, J = 8.6 Hz, 2H), 6.85 (d,
J=16.3 Hz, 1H), 6.65 (d, J = 1.6 Hz, 1H), 6.52-6.46 (dd, J = 7.2, 1.9 Hz, 1H), 4.56 (t, J
=7.3 Hz, 2H), 3.01 (t, J = 7.3 Hz, 2H), 2.63-2.53 (m, 4H), 1.86—1.75 (m, 4H).

c) 4-(4-Fluorophenethyl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)- 1 H-indazol-5-yl)pyridin-2(1H)-

one hydrochloride

N
O N
/@Q//N Chemical Formula: C,¢H,,FN,O
N Exact Mass: 430.22

| _— Molecular Weight: 430.52

F
[00164] (E)-4-(4-Fluorostyryl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
yDpyridin-2(1H)-one (70 mg, 0.16 mmol), and ammonium formate (20.7 mg, 0.328



(m, 2H), 3.60-3.55 (M, 4H), 2.76-2.70 (m, 2H), 1.13 (d, J= 6.2 Hz, 6H) 25 110
N re(ND NH O HCI 400 31-1 NW (500 MHz, DMSO-d6) 6 10.22 (s, 1H), 8.31
(d, J = 0.7 Hz, 1H), 7.84 (d, J = 8.9 Hz, 1H), 7.82 (d, J= 1.6 Hz" 1H), 7.59 (d,

JE 7.6 Hz, 1H), 7.49-7.36 (m, 6H), 6.12 (dd, J = 7.6, 2.7 Hz, 1H), 5.99 (d, J =
2.7 Hz, 1H), 5.70 (5, 2H), 5.16 (5, 2H), 3.87 (5, 4H) - 135 - 26 /H 011

mmol) were stired in methanol (4 ml) for 5 min. Palladium on carbon (100 mg) was
added, and the mixture was heated to reflux for 1.5 h. The reaction mixture was cooled
to room temperature, filtered through celite, rinsed with ethanol, and then concentrated.
The residue was dissolved in methanol (2 mL) and treated with 1 equivalent of 2 M HCl
in Et;O and the mixture was concentrated to provide the title compound (39.4 mg, 9.1%)
as a yellow solid: mp 55-60 °C; 'H NMR (500 MHz, CD50D) 6 8.23 (s, 1H), 7.84-7.75
(m, 2H), 7.60-7.54 (dd, J = 6.7, 0.6 Hz, 1H), 7.47-7.41 (dd, J = 8.9, 2.0 Hz, 1H), 7.28-
7.20 (m, 2H), 7.04-6.96 (m, 2H), 6.47-6.40 (m, 2H), 4.87 (t, J =5.7 Hz, 2H), 3.86 (t, J =
5.7 Hz, 2H), 3.74-3.63 (br m, 2H), 3.21-3.10 (br m, 2H), 3.01-2.92 (m, 2H), 2.92-2.83
(m, 2H), 2.23-2.09 (m, 2H), 2.08-1.95 (m, 2H); ESI MS m/z 431 [M + H]"; HPLC
(Method D) 92.5% (AUC), tg = 12.9 min.

Example 58
Preparation  of  4-(4-Fluorophenethyl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
yD)pyridin-2(1H)-one hydrochloride

a) (E)-4-(2-(Biphenyl-4-yl)vinyl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)- 1 H-indazol-5-
yl)pyridin-2(1H)-one

Chemical Formula: C;,H;,N,O
Exact Mass: 486.24
Molecular Weight: 486.61

[00165] 1-(2-(Pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-one-4-

trifluoromethanesulfonate (100 mg, 0.22 mmol), (4-phenyl)phenylvinylboronic acid (120
mg, 0.55 mmol), K,CO; (75 mg, 0.55 mmol) and PdCl,dppf (18 mg, 0.022 mmol) were
stirred in DMSO (2 mL) under vacuum for 30 min. The flask was flushed with nitrogen
and the mixture was heated at 80 °C for 30 min. Upon cooling, the mixture was diluted

with methylene chloride and washed with 5% lithium chloride solution (5x), dried,



HCI 440 0 11-1 NMR (500 MHz, DMSO-d6) 6 10.72 (s, 1H), 8.31 (s, 1H),
7.88 (d, J = 8.9 Hz, 1H), 7.83 (d, J = 1.8 Hz" 1H), 7.61 (d, J= 7.6 Hz, 1H),
7.49-7.36 (m, 6H), 6.13 (dd, J= 7.6 Hz, 1.3 Hz, 1H), 5.99 (d, J = 2.7 Hz, 1H),
583 (dd, J = 52.1 Hz, 17.3 Hz, 2H), 5.16 (s, 2H), 4.39-4.35 (m, 1H), 4.01 (t,
J=11.8 Hz, 1H), 3.80-3.70 (m, 2H), 3.15-3.10 (M, 1H), 2.11-2.05 (m, 2H),
1.99-1.91 (m, 1H), 1.65-1.59 (m, 1H) 27 N8*HCI 430 11-INMR (500 MHz,
DMSO-d6) 68.80 (s, 1H), 8.17 (s, 1HHg, 7.81 (d, J = 8.8 Hz, 1H), 7.75 5:15 1H).
7S angthg ssiduggwa pyrficsh §y Lalmnsehiomaparighys (42§ (13C0

1EYum®%e(akink with methylene chloride and a methanol/ammonia mixture (10:1);
gradient 100% methylene chloride to 80% methylene chloride over 30 min at 25
mL/min) to provide the title compound (51.4 mg, 11%): '"H NMR (500 MHz, CD;0OD) &
8.04 (s, 1H), 7.71 (d, J = 1.5 Hz, 1H), 7.68-7.59 (m, 6H), 7.54 (d, J = 2.9 Hz, 1H), 7.50-
7.41 (m, 3H), 7.4-7.34 (m, 2H), 7.26 (d, J = 16.3 Hz, 1H), 6.98 (d, J = 16.3 Hz, 1H),
6.69 (d, J = 1.65 Hz, 1H), 6.56-6.51 (dd, J = 7.3, 1.9 Hz, 1H), 4.56 (t, J = 7.3 Hz, 2H),
3.01 (t, J =7.3 Hz, 2H), 2.65-2.53 (m, 4H), 1.84-1.75 (m, 4H).

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

one hydrochloride

Chemical Formula: C;,H;,N,O
Exact Mass: 488.26
Molecular Weight: 488.62

[00166] (E)-4-(4-Fluorostyryl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
yl)pyridin-2(1H)-one (51 mg, 0.11 mmol) and ammonium formate (13.3 mg, 0.211
mmol) were stirred in methanol (4 ml) for 5 min. Palladium on carbon (100 mg) was
added, and the mixture was heated to reflux for 1.5 h. The reaction mixture was cooled
to room temperature, filtered through celite, rinsed with ethanol, and then concentrated.
The residue was dissolved in methanol (2 mL) and treated with 1 equivalent of 2 M HCl
in Et;0, and the mixture was concentrated to provide the title compound (42.3 mg, 8.5%)
as a yellow solid: mp 200-210 °C; '"H NMR (500 MHz, CD;0D) 6 8.23 (s, 1H), 7.83 (s,
1H), 7.78 (d, J = 8.8 Hz, 1H), 7.61-7.51 (m, 6H), 7.48-7.44 (dd, J = 9.0, 2.0 Hz, 1H),
7.41 (t, J =7.6 Hz, 2H), 7.35-7.27 (m, 3H), 6.49-6.47 (m, 1H), 4.86 (t, / = 5.7 Hz, 2H),
3.85 (t, J = 5.7 Hz, 2H), 3.74-3.62 (br m, 2H), 3.20-3.11 (br m, 2H), 3.07-3.00 (m, 2H),
2.97-2.91 (br m, 2H), 2.19-2.11 (m, 2H), 2.05-1.96 (br m, 2H); ESI MS m/z 489 [M +
H]"; HPLC (Method D) >92.7% (AUC), tg = 14.8 min.



= 2.7 Hz, 1H), 5.15 (s, 2H), 4.79-4.51 (m, 2H), 3.51-3.35 (M, 6H), 3.22-2.98
(m, 4H) 28 1-1,CCZ N riai3 0 PICI 459 * 11-INMR (500 MHz, DMSO-d6) 6
10.85 (s, 1H), 8.28 (s, 1H), 7.94 (d, J = 8.8 Hz, 1H), 7.80 (s, 1H), 7.62 (d, J =
7% Hz, 1H), 7.45-7.31 (m, 6H), 6.12 (dd, J= 7.6, 2.6 Hz, 1H), 6.00 (d, J = 2.6
Hz, 1H), 5.16 (s, 2H), 4.95-4.93 (m, 2H), 3.97-3.93 (m, 2H), 3.85-3.75 (m,
2H), 3.61-3.51 (m, 4H), 1.23-1.18 (m, 6H)$51tmN N 0 N ipr, *11Cl

Example 59
Preparation of (S)-1-(1-(2-(3-Hydroxypyrrolidin-1-yDethyl)-1H-indazol-5-y1)-4-

phenethylpyridin-2(1 H)-one hydrochloride

a) 5-Bromo-1-(2,2-dimethoxyethyl)-1H-indazole

OMe

MeO .
Chemical Formula: C; H;;BIN,0,

N Exact Mass: 284.02
/le/\N Molecular Weight: 285.14
Br

[00167] To a solution of 5-bromo-1H-indazole (10.0 g, 51.2 mmol) in DMSO (120
mL) was added 2-bromoacetaldehyde dimethyl acetal (12.1 mL, 103 mmol) and Cs,COs3
(66.8 g, 205 mmol). The reaction mixture was stirred at 40 °C for 18 h; then the reaction
mixture was diluted with H;O (100 mL) and EtOAc (175 mL). The aqueous layer was
extracted with EtOAc (4 x 175 mL). The combined organics were washed with brine (2
x 100 mL), dried (Na,SO,), filtered, and concentrated. Purification by flash
chromatography (ISCO 330 g column, 95:5 hexanes/EtOAc to hexanes/EtOAc 50:50, 60
min, 40 mL/min) gave the title compound (8.52 g, 46%) as a light orange solid: 'H
NMR (300 MHz, CDCls) 7.94 (s, 1H), 7.85 (d, J = 1.2, 1H), 7.48-7.42 (dd, J = 8.9, 1.7
Hz, 1H), 7.37 (d, J = 8.9 Hz, 1H), 4.71 (t, J = 5.4 Hz, 1H), 4.44 (d, J = 5.5 Hz, 2H), 3.33
(s, 6H).

b) 4-(Benzyloxy)-1-(1-(2,2-dimethoxyethyl)- 1 H-indazol-5-yl)pyridin-2(1H)-one
OMe

MeO
0 N, Chemical Formula: C,3H,3N;0,
/N Exact Mass: 405.17
| N Molecular Weight: 405.45
=
S

[00168] A suspension of 5-bromo-1-(2,2-dimethoxyethyl)-1H-indazole (4.0, 14 mmol),
4-(benzyloxy)pyridin-2(1H)-one (3.1 g, 16 mmol), K,COs (2.1 g, 16 mmol), 8-
hydroxyquinoline (310 mg, 2.1 mmol) and Cul (3.1 g, 16 mmol) in DMSO (20 mL) was



472 11-1 NMR (500 MHz, DMSO-d6) 68.13 (s, 1H), 7.76 (d, J = 9 Hz, 1H),
7.72 (s, 1H), 7.51 (d, J = 7.5 Hz, 1H), 7.47-7.32 (m, 6H), 6.10-6.08 (m, 1H),
5.94 (d, J = 2.5 Hz, 1H), 5.15 (s, 2H), 4.80- 4.70 (m, 2H), 3.67-3.51 (m, 4H),
3%35-3.27 (m, 4H), 3.05-2.85 (m, 2H), 1.99 (s, 3H) 30 1101 1C1 417 *
11-INMR (500 MHz, DMSO-d6) 69.15 (s, 1H), 8.18 (s, 1H), 7.75-7.70 (m,
2H), 7.62 (d, J= 7.6 Hz, 1H), 7.49-7.40 (m®H), 7.39-7.35 (m, 2H), 6.11 (dd,
J=7.6,2.7 Hz, 1H), 5.99 (d, J= 2.7 Hz, 1H), 5.15 (s, 2H), 4.64-4.60 (m, 2H),
4pcH1% a1 3pminagnuades high vicupmghen baghfifed wallsaisogen  The mixture
3186 %2 mdEH)j 3 (d, 136 A2 16r10, hli)] BeI6:Ro84d10, dbl) The mixture was

diluted with 20% MeOH/NH,OH (10:1) in CH,CI, (200 mL), stirred for 15 min, and
then loaded onto a silica plug. The material was eluted through the plug with 20%
MeOH/NH,OH (10:1) in CH,Cl, (400 ml) and then concentrated. The residue was
dissolved in CH,Cl,, washed with LiCl (4 x 100 mL) and brine (1 x 100 mL), dried over
Na,SO4, filtered and concentrated to dryness. Purification by flash column
chromatography (120 g ISCO column eluting with methylene chloride and a
methanol/ammonia mixture (10:1); gradient 100% methylene chloride to 80% methylene
chloride over 60 min at 40 mL/min) gave the title compound (4.96 g, 85%) as a light
orange solid: "H NMR (300 MHz, CDCI3;) 6 8.04 (s, 1H), 7.66 (d, J = 1.6 Hz, 1H), 7.56
(d, J=8.9 Hz, 1H), 7.45-7.33 (m, 6H), 7.27 (d, J = 2.9 Hz, 1H), 6.12-6.04 (m, 2H), 5.05
(s, 2H), 4.76 (t, J = 5.3 Hz, 1H), 4.59 (d, J = 5.3 Hz, 2H), 3.37 (s, 6H).

c¢) 1-(1-(2,2-Dimethoxyethyl)- 1 H-indazol-5-yl)-4-hydroxypyridin-2(1H)-one

OMe

o N, Chemical Formula: C;¢H;N;0,
N Exact Mass: 315.12
| N Molecular Weight: 315.32
HO Z

[00169] A solution of 4-(benzyloxy)-1-(1-(2,2-Dimethoxyethyl)-1H-indazol-5-
yl)pyridin-2(1H)-one (4.96 g, 12.2 mmol) and ammonium formate (1.53 g, 24.4 mmol)
in CH30H was stirred for 10 min. Pd/C (5.5 g) was added under a nitrogen atmosphere.
The reaction mixture was heated at 80 °C for 2 h and then allowed to cool. The mixture
was filtered through a layer of Celite, and the filtrate was concentrated. The residue was
triturated with MeOH, concentrated to dryness, triturated with EtOAc, sonicated for 20
min and then concentrated to give the title compound (3.62 g, 95%) as a yellow/white
solid: "H NMR (500 MHz, CDCls) 8.06 (s, 1H), 7.68 (s, 1H), 7.58 (d, J = 8.9 Hz, 1H),
7.39 (d, J = 8.9 Hz, 1H), 7.27 (d, 1H, overlapping with solvent peak), 6.12 (s, 1H), 6.05
(d,J=7.3Hz, 1H), 4.78 (t, J =5.2 Hz, 2H), 4.50 (d, J = 5.2 Hz, 2H), 3.38 (s, 6H).



AN . OHCI 465 11-INMR (500 MHz, DMSO-d6) 68.23 (s, 1H), 7.86 (d, J= 8.9
Hz, 1H), 7.79 (s, 1H), 7.60 (d, J= 7.6 Hz, 1H), 7.49-7.41 (m, 5H), 7.40-7.36
(m, 1H), 6.12 (dd, J= 7.6, 2.7 Hz, 1H), 5.99 (d, J= 2.7 Hz, 1H), 5.16 (s, 2H),
4°95-4.85 (m, 2H), 3.75- 3.65 (M, 4H), 3.29-3.21 (m, 2H), 2.42-2.28 (m, 4H)
32 0 NNO * *HCI 444 11-1 NMR (500 MHz, DMSO-d6) 68.23 (s, 1H), 7.86 (d,
J=8.9 Hz, 1H), 7.78 (s, 1H), 7.61 (d, J = V6 Hz, 1H), 7.49-7.35 (m, 6H), 6.12
(dd, J = 7.6, 2.7 Hz, 1H), 5.99 (d, J=2.7 Hz, 1H), 5.16 (s, 2H), 4.95-4.85 (m,
o) 141903 Bmethops s andpzeh Saili 2 0% (2 -y dropyfidin-4-y1
trifluoromethanesulfonate

OMe

MeO
0 N, Chemical Formula: C ;H,(F3N;0,S
/CE//N Exact Mass: 447.07
/@\I Molecular Weight: 447.39
TfO

[00170] 1-(1-(2,2-Dimethoxyethyl)-1H-indazol-5-yl)-4-hydroxypyridin-2(1H)-one
(3.62 g, 11.4 mmol) was suspended in THF (80 mL) under a nitrogen atmosphere, and
LiN(SiMes3), (IM in THF) (14.9 mL, 14.9 mmol) was added. After stirring for 10
minutes, PhNTf, (5.31 g, 14.9 mmol) was added in one portion, and the mixture was
stirred for 1.5 h. The mixture was diluted with methylene chloride (500 mL) and washed
successively with saturated NH4Cl and saturated Na,COs, dried over sodium sulfate and
concentrated. The residue was purified by column chromatography (120 g ISCO column
eluting with methylene chloride and a methanol/ammonia mixture (10:1); gradient 100%
methylene chloride to 80% methylene chloride over 60 min at 40 mL/min) to provide the
title compound (4.33 g, 85%) as a white solid: '"H NMR (500 MHz, CDCls) 8.07 (s, 1H),
7.69 (d, J = 1.9 Hz, 1H), 7.61 (d, J = 9.0 Hz, 1H), 7.53 (d, J = 7.6 Hz, 1H), 7.37-7.34
(dd, J = 8.9, 1.8 Hz, 1H), 6.61 (d, J = 2.7 Hz, 1H), 6.31-6.28 (dd, J = 7.6, 2.7 Hz, 1H),
4.77 (t,J =5.3 Hz, 1H), 4.51 (d, J = 5.3 Hz, 2H), 3.38 (s, 6H).

e) (E)-1-(1-(2,2-Dimethoxyethyl)- 1 H-indazol-5-yl)-4-styrylpyridin-2(1 H)-one
OMe
MeO

N\N Chemical Formula: C,,H,;N;0,
/ Exact Mass: 401.17
N

Molecular Weight: 401.46

[00171] 1-(1-(2,2-Dimethoxyethyl)-1H-indazol-5-yl)-2-oxo-1,2-dihydropyridin-4-yl

trifluoromethanesulfonate (2.66 mg, 5.95 mmol), phenylvinylboronic acid (2.23 g, 14.8
mmol), K,CO; (2.05 g, 14.8 mmol) and PdCl,dppf (500 mg, 0.595 mmol) were stirred in
DMSO (15 mL) under vacuum for 30 min. The flask was flushed with nitrogen and the



-136- N 11-I NMR (500 MHz, DMSO-d6) 10.31 (s, 1H), 8.26 (s, 1H), 7.88
(d, J = 8.9 Hz, 1H), 7.79 (d, J = 1.8 Hz, 1H), 7.61 (d, J = 7.6 Hz, 1H),
7.49-7.41 (m, 5H), 7.40-7.35 (m, 1H), 6.12 (dd, J = 7.6, 2.7 33 0 443 Hz,
1H), 5.99 (d, J= 2.7 Hz, 1H), 5.16 (s, 2H),  4.92-4.86 (m, 2H), 3.99-3.95 (m,

1H), 3.71-3.65
~102-

mixture was heated at 80 °C for 1 h. Upon cooling, the mixture was diluted with
methylene chloride, washed with 5% lithium chloride solution (5x), dried, concentrated,
and the residue was purified by column chromatography (120 g ISCO column eluting
with methylene chloride and a methanol/ammonia mixture (10:1); gradient 100%
methylene chloride to 10% methanol/ammonia mixture (10:1) over 60 min at 40
mL/min) to provide the title compound (2.08 g, 87%): 'H NMR (500 MHz, CD;0D)
8.06 (s, 1H), 7.72 (d, J = 1.7 Hz, 1H), 7.60-7.54 (m, 3H), 7.45-7.34 (m, 5H), 7.23 (d, J =
16.6 Hz, 1H), 6.95 (d, J = 16.6 Hz, 1H), 6.68 (d, J = 1.5 Hz, 1H), 6.54-6.51 (dd, J = 7.3,
1.8 Hz, 1H), 4.78 (t, J = 5.3 Hz, 1H), 4.51 (t, J = 5.3 Hz, 2H), 3.38 (s, 6H).

f) 1-(1-(2,2-Dimethoxyethyl)-1 H-indazol-5-yl)-4-phenethylpyridin-2(1H)-one

OMe

N
0 \N Chemical Formula: C,,H,5N;05
N 7 Exact Mass: 403.19

| Molecular Weight: 403.47

[00172] (E)-1-(1-(2,2-dimethoxyethyl)-1H-indazol-5-yl)-4-styrylpyridin-2(1H)-one
(2.08 g, 5.19 mmol) was stirred in CH30H (100 mL) for 2 h under nitrogen atmosphere.
Palladium on carbon (3.1 g) was added under nitrogen atmosphere, and the mixture was
stirred for 20 min. The nitrogen line was then replaced with a H; balloon and the
reaction mixture was stirred under an H, atmosphere at room temperature for 2 h and
then flushed with nitrogen (10 min). The mixture was filtered through a layer of Celite,
and the filtrate was concentrated. The residue was triturated with MeOH and
concentrated to gave the title compound (1.77 g, 84%) as a orange solid: 'H NMR (300
MHz, CDCl3) 8.04 (s, 1H), 7.68 (d, J = 1.5 Hz, 1H), 7.57 (d, J = 9.0 Hz, 1H), 7.44-7.36
(dd, J = 8.9, 1.9 Hz, 1H), 7.36-7.28 (m, 2H, overlapping with solvent peak), 7.26-7.18
(m, 3H), 6.51 (s, 1H), 6.16-6.06 (dd, J = 7.0, 1.8 Hz, 1H), 4.76 (t, J = 5.3 Hz, 2H), 4.48
(t, J=5.3 Hz, 2H), 3.36 (s, 6H) 3.01-2.90 (m, 2H), 2.90-2.76 (m, 2H).

g) 1-(1-(2-Hydroxy-2-methoxyethyl)- 1 H-indazol-5-yl)-4-phenethylpyridin-2(1 H)-one



(m, 2H), 3.47-3.43 (m, 1H), 2.30-2.24 (m, 1H), 0.1161 2.16-2.12(m, 1H),
1.75-1.71 (m, 1H), 1.63-1.58  (m, 1H), 1.40 (d, J= 6.5 Hz, 3H), 1.13 (d, J=
6.6 Hz,3H) HN---"rCH, CIH,C 11-1 NMR (500 MHz, DMSO-d6)
68.90 (s, 1H),

-103 -

OH

N
0 N Chemical Formula: C,;H,3NO,
N Z Exact Mass: 389.17

| Molecular Weight: 389.45

[00173] A solution of 1-(1-(2,2-dimethoxyethyl)-1H-indazol-5-yl)-4-phenethylpyridin-
2(1H)-one (1.77 g, 4.39 mmol) in THF (20 mL) was treated with aqueous HCl (20 mL,
2.0 M). The solution was heated at 60° for 18 h, allowed to cool and then treated with
H,O (50 mL). The mixture was extracted with EtOAc (3 x 100 mL), dried with Na,SOy,
filtered and concentrated to give the title compound (1.72 g, 98%) as an orange solid:

ESIMS m/z 390 [M + HJ".

h)  ($)-1-(1-(2-(3-Hydroxypyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)-4-phenethylpyridin-
2(1H)-one hydrochloride

HO
N
N/J Chemical Formula: C,4H,eN,O,
(0] \N Exact Mass: 428.22
/ Molecular Weight: 428.53
N

[00174] To a solution of 1-(1-(2-hydroxy-2-methoxyethyl)-1H-indazol-5-yl)-4-
phenethylpyridin-2(1H)-one (200 mg, 0.51 mmol) in MeOH (20.0 mL) and AcOH (2.0
mL) was added S-3-pyrrolidinol (134 mg, 1.54 mmol) and picoline-borane complex (55
mg, 0.51 mmol). After stirring at ambient temperature under nitrogen atmosphere for 2.5
h, the solution was concentrated, treated with 1N HCI (10.0 mL) and stirred vigorously
for 30 minutes. The mixture was treated with NaOH (10 mL, 1M) and loaded onto an
SCX-2 column. The material was eluted with 7N NH3z in MeOH and then purified by
preparatory HPLC. The residue was then loaded to onto an SCX-2 column, eluted with
7N NH; in MeOH and concentrated. The residue was treated with 2N HCI in ether to

make the mono-HCI salt. This material was further purified by triturating with hot 2-



8.23 (s, 1H), 7.84 (d, J = 8.9 Hz, 1H), 7.78 (d, J = 1.8 Hz, 1H), 7.60 (d, J = 7.6
Hz, 1H), 7.49-7.40 34 411 417 (m, 5H), 7.39-7.35 (m, 1H), 6.12 (dd, J = 7.6,
2.7 Hz, 1H), 5.99 (d, J= 2.9 Hz, 1H), 5.16 (s, 2H), *HC1 4.84 (t, J=6.7
Hz, 2H), 3.45-3.40 (m, 2H), 2.85-

— 104 -

propanol to yield the title compound (41.0 mg, 17%): mp 175-185 °C; 'H NMR (500
MHz, CDCls) 6 8.23 (s, 1H), 7.82 (d, J = 1.7 Hz, 1H), 7.77 (d, J = 8.9 Hz, 1H), 7.56 (d, J
= 7.5 Hz, 1H), 7.49-7.42 (dd, J = 8.9, 2.0 Hz, 1H), 7.31-7.21 (m, 4H), 7.21-7.15 (m,
1H), 6.47-6.40 (m, 2H), 4.87 (t, J = 5.8, 2H), 4.45 (s, 1H), 4.00-3.78 (br m, 3H), 3.76—
3.41 (br m, 2H), 3.24-3.11 (br s, 1H), 3.03-2.95 (m, 2H), 2.95-2.87 (m, 2H), 2.45-1.90
(br m, 2H); ESI MS m/z 429 [M + H]"; HPLC (Method D) 98.8% (AUC), tg = 12.8 min.

Example 60
Preparation of (R)-1-(1-(2-(2-(Hydroxymethyl)pyrrolidin-1-yDethyl)-1H-indazol-5-y1)-4-

phenethylpyridin-2(1 H)-one hydrochloride

HO,

N
0 N, 3 Chemical Formula: C,,H;,N,O,
Y N Exact Mass: 442.24

Molecular Weight: 442.55

[00175] Following the procedure of Example 59, but substituting (R)-(-)-2pyrrolidine
methanol (200 mg, 0.513 mmol) for (S)-3-pryrrolidinol, the title compound (65.7 mg,
28%) was prepared as an off-white powder: mp 145-155 °C; 'H NMR (500 MHz,
CD;0D) 6 8.18 (s, 1H), 7.77 (d, J = 1.7 Hz, 1H), 7.72 (d, J = 8.9 Hz, 1H), 7.52 (d, J =
7.5 Hz, 1H), 7.41-7.39 (dd, J = 8.9, 1.9 Hz, 1H), 7.25-7.19 (m, 4H), 7.14 (t, J = 7.2 Hz,
1H), 6.40-6.39 (m, 2H), 4.904.85 (m, 2H), 4.09-4.03 (m, 1H), 3.87-3.84 (m, 2H),
3.76-3.64 (m, 4H), 2.95-2.92 (m, 2H), 2.87-2.84 (m, 2H), 2.23-2.07 (m, 2H), 2.03-1.84
(m, 2H); ESI MS m/z 443 [M + H]"; HPLC (Method D) 98.3% (AUC), tg = 13.1 min.

Example 61
Preparation  of  4-Phenethyl-1-(1-(2-(piperazin-1-ylethyl)-1H-indazol-5-yD)pyridin-
2(1H)-one dihydrochloride

a) tert-Butyl 4-(2-(5-(2-0x0-4-phenethylpyridin-1(2H)-yl)-1H-indazol-1-yl)ethyl)

piperazine-1-carboxylate



2.80 (m, 2H), 2.01-1.94 (m, 1H), 0.95 (d, J=6.7 Hz, 6H) IlINMR (500
MHz, DMSO-d6) 68.85 (s, 1H), 8.26 (s, 1H), 7.81 (d, J= 9.0 Hz, 1H), 7.78
(s,J= 1.8 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H), 7.49-7.41

- 105 -

IR
0 N\N O
N Y NBoc  Chemical Formula: C4Hy;NSO,
| =

Exact Mass: 527.29
Molecular Weight: 527.66

[00176] Following the procedure of Example 59, but substituting fert-butyl piperazine-
I-carboxylate (300 mg, 0.771 mmol) for (S)-3-pyrrolidinol, the title compound was
prepared with a modified work-up, as follows. After stirring at room temperature for 2.5
h, the reaction mixture was treated with 1N HCI (10 mL), stirred for 5 min, and then
treated with IN NaOH (10 mL). The aqueous mixture was extracted with EtOAc (3 x 50
mL). The organics were washed with brine (50 mL), dried over Na;SOy, filtered and
concentrated. Purification by flash chromatography (40 g ISCO column, 100% CH,Cl,
to 92.5% CH,Cl,/7.5% MeOH/NH4OH (10:1) over 35 min at 25 mL/min) gave the title
compound (247 mg, 70%) as a yellow solid: 'H NMR (500 MHz, CDCl;) 6 8.02 (s, 1H),
7.68 (d, J = 1.7 Hz, 1H), 7.50 (d, J = 8.9 Hz, 1H), 7.41-7.39 (dd, J = 8.9, 1.9 Hz, 1H),
7.33-7.29 (m, 3H), 7.24-7.21 (m, 3H), 6.51 (s, 1H), 6.12-6.10 (dd, J = 7.0, 1.7 Hz, 1H),
4.53 (t, J = 6.9, 2H), 3.39 (m, 4H), 2.97-2.94 (m, 2H), 2.90-2.87 (m, 2H), 2.83-2.80 (m,
2H), 2.45 (s, 4H), 1.45 (m, 9H).

b) 4-Phenethyl-1-(1-(2-(piperazin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(1 H)-one
dihydrochloride

Exact Mass: 427.24
Molecular Weight: 427.54

0 N N/»
N K/NH
| N Chemical Formula: C,H,oNsO
=

*2HCl

[00177] A solution of tert-butyl 4-(2-(5-(2-ox0-4-phenethylpyridin-1(2H)-yl)-1H-
indazol-1-yl)ethyl)piperazine-1-carboxylate (247 mg, 0.468 mmol) in MeOH (2 mL) was
treated with 2N HCI in ether (7 mL) under a nitrogen atmosphere. The solution was
stirred at room temperature for 2 h and then treated with CH,Cl, (20 mL) to precipitate
product. The liquid was decanted off, and the solids were triturated with ether (3 x 100
mL) and concentrated to yield the title compound (161.7 mg, 69%) as yellow solid: mp
280-290 °C; 'H NMR (500 MHz, CD;0D) & 8.23 (s, 1H), 7.83 (s, 2H), 7.62 (d, J = 6.95



(m, 5H), 7.40-7.35 (m, 1H), 6.12 (dd, J= 7.6, 2.7 35 485 0 Hz, 1H), 5.99)=
2.7 Hz, 1H), 5.162H), (d,(s, 4.87 (t, J= 8.0 Hz, 2H), 3.62-3.55 (m, 2H), 2.05-
.110.
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Hz, 1H), 7.46 (d, J = 1.4 Hz, 1H), 7.30-7.17 (m, 5H), 6.51 (dd, J = 7.0, 1.1 Hz, 1H),
6.48 (s, 1H), 4.95 (t, J = 5.85, 2H), 3.57 (m, 2H), 3.61-3.56 (m, 8H), 3.01-2.98 (m, 2H),
2.94-2.91 (m, 2H); ESI MS m/z 428 [M + H]". HPLC (Method D) 95.4% (AUC), tx =
12.9 min.

Example 62
Preparation of 1-(1-(2-Morpholinoethyl)-1H-indazol-5-y1)-4-phenethylpyridin-2(1H)-

one hydrochloride

a) 1-(2,2-Dimethoxyethyl)-5-iodo-1H-indazole
OMe

Chemical Formula: C;;H;3IN,0O,
N, Exact Mass: 332
N Molecular Weight: 332.14
I

[00178] To a solution of 5-iodio-1H-indazole (8.28 g, 33.9 mmol) in DMSO (104 mL)
was added 2-bromoacetaldehyde dimethyl acetal (7.9 mL, 68 mmol) and Cs,CO3 (44.1 g,
136 mmol). The reaction mixture was stirred at 40 °C for 18 h; then the reaction mixture
was diluted with HyO (100 mL) and EtOAc (175mL). The partitioned material was
extracted with EtOAc (4 x 175 mL). 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% Et;:N /EtOAc with 0.1% Et;N, 100:0 to 90:10) gave the
title compound (4.49 g, 46%) as a light orange powder: 'H NMR (500 MHz, CDCl3) &
8.07 (d, J=1.0 Hz, 1H), 7.92 (d, J = 0.5 Hz, 1H), 7.60 (dd, J = 9.0, 1.5 Hz, 1H), 7.28 (d,
J=9.0Hz, 1H), 4.71 (t, J =5.5 Hz, 1H), 4.44 (d, J = 5.5 Hz, 2H), 3.33 (s, 6H).

b) 2-(5-Iodo-1H-indazol-1-yl)-1-methoxyethanol

OH

MeO/S
Chemical Formula: C;H,,IN,0,
N Exact Mass: 317.99
N Molecular Weight: 318.11
I

[00179] To a solution of 1-(2,2-dimethoxyethyl)-5-iodo-1H-indazole (920 mg, 2.77
mmol) in THF (20 mL) at 40 °C was added 2M HCI (20 mL). The solution was heated at



1.95 (m, 2H), 1.91-1.83 (m, 1H), 1.78-1.71 (m, 0 2H), 1.63-1.61 (m, 1H),
1.61-1.56 (m, 6H), 1.37- 1.31 (m, 6H) 0 CR3 11-1 NMR (500 MHz,
DMSO-d6) 8 10.19 (s, 1H), N 8.24 (s, 1H), 7.89 (d, J = 8.9 Hz, 1H), 7.79 (d,
J=
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70 °C for 18 h. The reaction mixture was cooled and diluted with HO (60 mL). The
aqueous mixture was extracted with EtOAc (3 x 50 mL), dried over Na,SO, and
concentrated to yield the title compound (737 mg, 88%) as a light brown solid: ESI MS
m/z 318 [M + H]".

b) 4-(2-(5-iodo-1H-indazol-1-yl)ethyl)morpholine

(0

/—/ Chemical Formula: C;H,(IN;0

N Exact Mass: 357.03
/Ci/\N Molecular Weight: 357.19
/
I

[00180] To a solution of 2-(5-iodo-1H-indazol-1-yl)-1-methoxyethanol (360 mg, 1.13
mmol) in CH;Cl, (10.0 mL), MeOH (10.0 mL) and AcOH (4.0 mL) was added
morpholine (295 mg, 3.39 mmol) and picoline-borane complex (120 mg, 1.13 mmol).
The solution was stirred at ambient temperature for 1.5 h. The reaction mixture was
concentrated, diluted with 1 N HCI (10.0 mL) and stirred at ambient temperature for 30
minutes. The mixture was made basic with 1IN NaOH (10.0 mL) and extracted with
EtOAc (3 x 50 mL). The organics were dried (Na,SO,), filtered, and concentrated.
Purification by flash chromatography (12 g ISCO column, eluting with methylene
chloride and a methanol/ammonia mixture (10:1); gradient 100% methylene chloride to
90% methylene chloride over 30 min at 20 mL/min) gave the title compound (164 mg,
41%) as an off-white powder: "H NMR (300 MHz, CDCl3) 8.08 (d, J = 1.0 1H), 7.90 (s,
1H), 7.7.62-7.56 (dd, J = 8.8, 1.6 Hz, 1H), 7.23 (d, J = 8.8 Hz, 1H), 4.47 (t, / = 6.9 Hz,
2H), 3.64 (t, J =4.7 Hz, 4H), 2.85 (t, / = 6.9, 2H), 2.48 (d, J = 4.7 Hz, 4H).

c) (E)-2-Methoxy-4-styrylpyridine
OMe

2" "N  Chemical Formula: C,,H ,NO
P Exact Mass: 211.10
Molecular Weight: 211.26

[00181] 4-Bromo-2-methoxypyridine (1.85 g, 9.84 mmol), (E)-phenylvinylboronic
acid (43 g, 30 mmol), K,CO; 40 g 30 mmol) and [1,1’-Bis-
(diphosphenylphosphino)ferrocene]dichloropalladium(II) (PdCl,dppf) (400 mg, 0.5



1.4 Hz, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.49-7.41 36 N 0 459 (m, 5H),
7.40-7.35 (m, 1H), 6.12 (dd, J = 7.6, 2.7 * N Hz, 1H), 5.99 (d, J= 2.7 Hz,
1H), 5.16 (s, 2H),
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mmol) were stirred in DMSO (15 mL) under vacuum for 30 min. The flask was flushed
with nitrogen and the mixture was heated at 90 °C for 30 min. Upon cooling, the
mixture was diluted with methylene chloride and washed with 5% lithium chloride
solution (5x), dried, concentrated, and the residue was purified by column
chromatography (silica gel, hexanes/ethyl acetate, 97:3 to 75:25) to provide the title
compound (1.93 g, 93%) as an orange oil: '"H NMR (300 MHz, CDCl3) & 8.12 (d, J = 5.2
Hz, 1H), 7.51 (m, 2H), 7.40-7.22 (m, 4H), 7.02-6.94 (m, 2H), 6.78 (s, 1H), 3.95 (s, 3H).

d) 2-Methoxy-4-phenethylpyridine

OMe

[ Exact Mass: 213.12
Molecular Weight: 213.28

NN Chemical Formula: C ,H,sNO

A
[00182] (E)-2-Methoxy-4-styrylpyridine (22.15 g, 104.8 mmol) was dissolved in
MeOH (400 mL) and degassed with a nitrogen stream for 10 minutes. Palladium on
charcoal (10%, wet, 5 g) was added and the reaction mixture was stirred under an
atmosphere of hydrogen for 24 h. The reaction mixture was degassed again, and the
catalyst was removed by filtration. Concentration of the filtrate provided the title
compound (22 g, 98%) as a green oil: '"H NMR (500 MHz, CDCls) 6 8.04 (d, J = 5.3 Hz,
1H), 7.29-7.24 (m, 2H), 7.21-7.15 (m, 3H), 6.69-6.67 (m, 1H), 6.54 (s, 1H), 3.91 (s,
3H), 2.91-2.89 (m, 2H), 2.87-2.84 (m, 2H).

e) 4-Phenethylpyridin-2(1H)-one

| NH Chemical Formula: C;H ;NO
= Exact Mass: 199.10
Molecular Weight: 199.25
[00183] 2-Methoxy-4-phenethylpyridine (22.0 g, 102 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 (21.3 g, 95%)



4.98 (m, 2H), 3.89-3.70 (m, 2H), 3.65-3.52 (m, * +Cl 3H), 3.45-3.35 (m, 1H),
3.10-2.85 (m, 2H), 1.41 (s, 3H), 1.21 (s, 3H) N 11-1 NMR (500 MHz,
DMSO-d6) 69.75 (s, 1H), 1ji ND o' cii
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as a beige solid: "H NMR (500 MHz, DMSO-dy) & 11.31 (br s, 1H), 7.28-7.21 (m, 5H),
7.17 (t, J = 7.1 Hz, 1H), 6.10-6.08 (m, 2H), 2.85-2.82 (m, 2H), 2.70-2.67 (m, 2H).

f) 1-(1-(2-Morpholinoethyl)-1 H-indazol-5-yl)-4-phenethylpyridin-2(1 H)-one

0 N N/»
~ U
| N Chemical Formula: C,sH,sN,O,
%

hydrochloride

Exact Mass: 428.22
*HCl Molecular Weight: 428.53

[00184] A suspension of 4-(2-(5-iodo-1H-indazol-1-yl)ethyl)morpholine (160 mg, 0.45
mmol), 4-phenethylpyridin-2(1H)-one (100 mg, 0.49 mmol), K,CO3; (68 mg, 0.49
mmol), 8-hydroxyquinoline (10 mg, 0.067 mmol) and Cul (100 g, 0.52 mmol) in DMSO
(2 mL) was evacuated for 30 minutes under high vacuum then backfilled with nitrogen.
The mixture was stirred under nitrogen at 130 °C for 20 h and then allowed to cool. The
mixture was diluted with 20% MeOH/NH,OH (10:1) in CH,Cl, (80 mL), stirred for 10
min, and then loaded onto a silica plug. The material was eluted through the plug with
20% MeOH/NH4OH (10:1) in CH,Cl, (200 ml) and then concentrated. The residue was
dissolved in CH,Cl, washed with LiCl (4 x 100 mL) and brine (1 x 100 mL), dried over
Na,SO,, filtered, and concentrated to dryness. Purification by preparatory HPLC,
followed by conversion to the HCI salt in methanol with 2N HCI in ether provided the
title compound (59.3 mg, 30%) as a light yellow solid: mp 240250 °C; "H NMR (500
MHz, CD;0D) & 8.23 (s, 1H), 7.82 (d, / = 1.4 Hz, 1H), 7.78 (d, J = 8.9 Hz, 1H), 7.56 (d,
J =7.6 Hz, 1H), 7.47-7.44 (dd, J = 8.9, 1.9 Hz, 1H), 7.30-7.23 (m, 4H), 7.20-7.17 (t, J
= 7.2 Hz, 1H), 6.45 (m, 2H), 4.94 (m, 2H), 4.07 (br m, 2H), 3.84-3.78 (m, 4H) 3.63 (m,
2H), 3.34-3.26, (m, 2H, overlapping with solvent peak), 3.00-2.97 (m, 2H), 2.92-2.89
(m, 2H); ESI MS m/z 429 [M + H]"; HPLC (Method D) >99% (AUC), tz = 13.1 min.

Example 63
Preparation of 4-(Pyridin-2-ylmethoxy)-1-(1-(2-(pyrrolidin-1-yl)ethy])-1H-indazol-5-
yDpyridin-2(1 H)-one dihydrochloride




8.31 (d, J= 0.8 Hz, 1H), 7.86 (d, J= 8.9 Hz, 1H), 7.83 (d, J = 1.5 Hz, 1H), 7.59
(d,J =7.6 Hz, 1H), 37 , 0414 7.49-7.41 (m, 5H), 7.40-7.35 (m, 1H), 6.13
(dd,J =7.6,2.9 Hz, 1H), 5.99 (d, J = 2.8 Hz, 1H), 5.82 1101 (s, 2H), 5.16
(S, 2H), 3.95 (t, J = 9.9 Hz, 2H),
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a) 4-(Pyridin-2-ylmethoxy)pyridine 1-oxide

N O_
N+ .
/@ Chemical Formula: C;H,,N,0,
X o N Exact Mass: 202.07

Molecular Weight: 202.21
_N

[00185] 2-Pyridylbenzylalcohol (1.67 g, 15.3 mmol) was dissolved in 1,4-dioxane (25
mL) and NaH (0.92 g, 23 mmol) was added. After stirring for 30 minutes, 4-
chloropyridine-N-oxide (2.27 g, 17.5 mmol) was added and the reaction mixture was
heated for 1 h at 120 °C. Upon cooling, the mixture was purified by column
chromatography (40 g ISCO column eluting with methylene chloride and a
methanol/ammonia mixture (10:1); gradient 100% methylene chloride to 90% methylene
chloride over 30 min at 40 mL/min) to provide the title compound (600 mg, 38%) as a
brown solid: '"H NMR (500 MHz, CDCl3) & 8.62-8.61 (m, 1H), 8.13-8.10 (m, 2H), 7.74—
7.73 (dt, J = 7.8, 1.4 Hz, 1H), 7.44 (d, J = 7.8 Hz, 1H), 7.30-7.29 (d, J = 4.8 Hz, 1H),
6.92-6.89 (m, 2H), 5.23 (s, 2H).

b) 4-(Pyridin-2-ylmethoxy)pyridin-2(1H)-one
(0]

| NH  Chemical Formula: C, H (N0,
AN o = Exact Mass: 202.07

| Molecular Weight: 202.21
_N

[00186] 4-(Pyridin-2-ylmethoxy)pyridine 1-oxide (9.0 g, 45 mmol) was heated at 140
°C in acetic anhydride (100 mL) for 2 h. The solution was concentrated and then heated
at 80 °C for 1 h in a mixture of MeOH (50 mL) and H,O (50 mL). The resultant black
solution was concentrated and the residue was dissolved in hot i-PrOH (40 ml). Et,O
(250 mL) was added and the mixture was placed in the freezer for 16 h. The solid was
filtered off to provide the title compound (1.9 g, 21%) as a brown solid: 'H NMR (300
MHz, DMSO-ds) & 11.13 (br s, 1H), 8.58 (d, J = 4.7 Hz, 1H), 7.88-7.81 (dt, J =7.9, 1.6
Hz, 1H), 7.49 (d, J = 7.9 Hz, 1H), 7.38-7.34 (m, 1H), 7.26 (d, J = 7.3 Hz, 1H), 5.96-5.95
(dd, J=7.3,2.5 Hz, 1H), 5.76 (d, J = 3.4 Hz, 1H), 5.12 (s, 2H).

c) 4-(Pyridin-2-ylmethoxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-
2(1H)-one dihydrochloride



3.80-3.75 (m, 2H), 3.15 (s, 3H) 1-13C 'N-Clis 38 rtlilis, 0 N 417 1H
NMR (500 MHz, DMSO-d6) 69.38 (s, 1H), 8.26 (s, 1H), 8.00 (d, J= 9.0 Hz,
1H), 7.82 (s, J= 1.5 Hz, 1H), 7.62 (d, J= 7.5 Hz, 1H), 7.49-7.35
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Chemical Formula: C,,H,,CI,NO,
Exact Mass: 487.15
Molecular Weight: 488.41

2o

(0]
J@N
X (0) =z

_N

*2HCl

[00187] A stirred solution of 5-bromo-1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazole (145
mg, 0.493 mmol) and 4-(pyridin-2-ylmethoxy)pyridin-2(1 H)-one (100 mg, 0.5 mmol) in
DMSO (4 mL) under nitrogen was treated sequentially with 8-hydroxyquinoline (11 mg,
0.075 mmol), Cul (109 mg, 0.575 mmol) and K,CO3 (79 mg, 0.58 mmol). The mixture
was placed under vacuum for 30 minutes and then flushed with nitrogen. After stirring
at 130 °C for 16 h, the mixture was allowed to cool to room temperature, diluted with
CH,Cl,, washed with brine, dried over Na,SO4 and concentrated. Purification by column
chromatography (12 g ISCO column eluting with methylene chloride and a
methanol/ammonia mixture (10:1); gradient 100% methylene chloride to 80% methylene
chloride over 30 min at 25 mL/min) provided the free-base. This material was dissolved
in methylene chloride (2 mL) and treated with 2 equivalents of 2 N HCI in Et,O and the
mixture was concentrated to provide the title compound (61 mg, 25%) as a white solid:
mp 120-131 °C deliquesced; '"H NMR (500 MHz, CD;0D) & 8.78-8.77 (d, J = 4.9 Hz,
1H), 8.37 (t, J = 7.9 Hz, 1H), 8.23 (s, 1H), 7.96 (d, J = 7.9 Hz, 1H), 7.82-7.79 (m, 3H),
7.66-7.64 (dd, J = 7.4, 1.4 Hz, 1H), 7.47-7.44 (d, J = 9.2 Hz, 1H), 6.41-6.39 (dd, J =
7.5,2.6 Hz, 1H), 6.17 (d, J = 2.8 Hz, 1H), 5.46 (s, 2H), 4.87 (t, J = 6.0 Hz, 2H), 3.86 (t, J
= 6.0 Hz, 2H), 3.70-3.69 (m, 2H), 3.18-3.13 (m, 2H), 2.18-2.15 (m, 2H), 2.03-2.00 (m,
2H); ESI MS m/z 416 [M + H]*; HPLC (Method D) >99% (AUC), tz = 9.1 min.

Example 64
Preparation of 4-((5-Chloropyridin-2-yl)methoxy)-1-(1-(2-(pyrrolidin-1-ylethyl)-1H-

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

a) 4-((5-Chloropyridin-2-yl)methoxy)pyridine 1-oxide



(m, 6H), 6.12 (dd, J= 7.5, 2.5 Hz, 1H), 5.99 (d, J= 0.1-1C1 3.0 Hz, 1H), 5.16
(s, 2H), 3.91 (d, J= 4.5 Hz, 2H), 2.71 (d, J= 5.0 Hz, 6H), 1.85 (s, 6H)  11-I
NMR (500 MHz, DMSO-d6) S 8.24 (d, J= 4.5 Hz, 1H), 7.88-7.81 (m, 1H),
7°79 (d, J= 1.3 Hz,
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Chemical Formula: C, H,CIN,O
N o P~ 119 2V2

Exact Mass: 236.04
_N Molecular Weight: 236.65

Cl
[00188] 5-Chloro-2-pyridylbenzylalcohol (4.9 g, 34 mmol) and 4-chloropyridine-N-

oxide (2.94 g, 22.7 mmol) were reacted according to Example 63 (step a) to provide the
title compound (2.2 g, 40%) as a tan solid: '"H NMR (300 MHz, CDCl3) 6 8.58 (d, J =
2.2 Hz, 1H), 8.13 (d, J = 7.7 Hz, 2H), 7.76-7.72 (dd, J = 8.4, 2.5 Hz, 1H), 7.43 (d, J =
8.4 Hz, 1H), 6.90 (d, J = 7.7 Hz, 2H), 5.20 (s, 2H).

b) 4-((5-Chloropyridin-2-yl)methoxy)pyridin-2(/ H)-one
0]

/@\IH Chemical Formula: C;;HyCIN,0,
X N N Exact Mass: 236.04

Molecular Weight: 236.65
_N

Cl
[00189] 4-((5-Chloropyridin-2-yl)methoxy)pyridine 1-oxide (2.2 g, 9.2 mmol) was
reacted according to Example 63 (step b) to provide the title compound (1.52 g, 69%) as
a tan solid: "H NMR (500 MHz, CD;0D) & 8.56 (d, J = 2.3 Hz, 1H), 7.91-7.89 (dd, J =
8.4, 2.5 Hz, 1H), 7.56 (d, J = 8.4 Hz, 1H), 7.34 (d, J = 8.3 Hz, 1H), 6.21-6.19 (dd, J =
7.2,2.5 Hz, 1H), 5.97 (d, J = 2.4 Hz, 1H), 5.18 (s, 2H).

c) 4-((5-Chloropyridin-2-yl)methoxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1 H-indazol-5-

.

N

yl)pyridin-2(1H)-one hydrochloride

Chemical Formula: C,,H,sCI,N<O,
Exact Mass: 485.14

(0]
/@V
Molecular Weight: 486.39
X N0 N £

| *HCl
_N

;\ /2\/\
Z

Cl
[00190] 5-Bromo-1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazole (200 mg, 0.68 mmol) and
4-((5-chloropyridin-2-yl)methoxy)pyridin-2(/ H)-one (160 mg, 0.68 mmol) were reacted



1H), 7.60 (d, J= 7.6 Hz, 1H), 7.48-7.35 (m, 6H), 39 N 0 445 6.13-6.10 (m,
1H), 5.99 (d, J = 2.7 Hz, 1H), 5.16 (s, 2H), 4.89-4.84 (m, 2H), 4.15-4.10 (m,
0.6H), * HC1 4.08-4.02 (m, 0.4H), 3.71-3.68 (m, 3H), 3.59-  3.51 (m, 1H),
323 (s, 3H), 3.20-3.05 (m, 2H),
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according to the procedure in Example 63 (step c) to provide the title compound (119
mg, 36%) as a brown solid: mp 95-101 °C deliquesced; 'H NMR (500 MHz, CD;0D) &
8.63 (s, 1H), 8.23 (s, 1H), 8.00-7.98 (dd, J = 8.3, 2.1 Hz, 1H), 7.82 (d, / = 1.9 Hz, 1H),
7.79 (d, J = 8.9 Hz, 1H), 7.66-7.64 (2 overlapping d, J = 8.5, 7.6 Hz, 2H), 7.47-7.44 (dd,
J =289, 18 Hz, 1H), 6.41-6.39 (dd, J = 7.5, 2.8 Hz, 1H), 6.16 (d, J = 2.6 Hz, 1H), 5.30
(s, 2H), 4.87 (t, J = 5.9 Hz, 2H), 3.86 (t, J = 5.9 Hz, 2H), 3.72 (m, 2H), 3.19-3.13 (m,
2H), 2.18-2.15 (m, 2H), 2.03-1.99 (m, 2H); ESI MS m/z 450 [M + H]"; HPLC (Method
D) 97.4% (AUC), tg = 11.9 min.

Example 65
Preparation of (E)-1-(1-(2-(Pyrrolidin-1-yl)ethyl)-1H-indazol-5-y1)-4-styrylpyridin-
2(1H)-one hydrochloride

Chemical Formula: C,¢H,,CIN,O
Exact Mass: 446.19
Molecular Weight: 446.97

[00191] 2-Oxo-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)-1,2-dihydropyridin-4-
yl trifluoromethanesulfonate (550 mg, 1.2 mmol) and (E)-phenylvinylboronic acid (535
mg, 3.6 mmol) were reacted according to the procedure in Example 58 to provide the
title compound (108 mg, 20%) as a yellow solid: '"H NMR (500 MHz, CD50D) 6 8.25 (s,
1H), 7.89 (d, J = 1.4 Hz, 1H), 7.82 (d, J = 8.9 Hz, 1H), 7.69 (d, J = 7.1 Hz, 1H), 7.66 (d,
J=7.4Hz, 2H), 7.53-7.50 (dd, J = 8.9, 1.7 Hz, 1H), 7.42 (t,J =7.1 Hz, 2H), 7.49 (d, J =
15.4 Hz, 1H), 7.37-7.33 (m, 1H), 7.17 (d, J = 15.4 Hz, 1H), 6.96-6.94 (m, 1H), 6.75 (s,
1H), 4.89 (t, J = 6.0 Hz, 2H), 3.87 (t, J = 6.0 Hz, 2H), 3.74-3.67 (m, 2H), 3.21-3.12 (m,
2H), 2.22-2.11 (m, 2H), 2.06-1.95 (m, 2H); ESI MS m/z 411 [M + H]"; HPLC (Method
D) >99% (AUC), tg = 13.9 min.

Example 66



2.31-2.21 (m, 0.6H), 2.19-2.10 (m, 0.4H), 1.99- 1.89 (m, 1H) -137-40 11.1
.ISH HO 401 11-1 NMR (500 MHz, DMSO-d6) 69.25 (s, 1H)5 9.01 (s, 1H),
8.25 (s, 1H), 7.86 (d, J= 8.9 Hz, 1H), 7.79 (d, J= 1.7 Hz, 1H), 7.60 (d, J= 7.6
Hz, 1H), 7.49-7.35 (m, 6H), 6.12 (dd, J= 7.6, 2.6 Hz, 1H), 5.99 (d, J= 2.7 Hz,
1H), 5.16 (s, 2H), 4.85-4.71 (m, 2H), 4.02-3.92 (m, 1H), 3.32-3.22 (m, 1H),
3.20-3.11 (m, 1H), 2.14-2.05 (m, 1H), 2.0214.92 (m, 1H), 1.91-1.85 (m, 1H),
1.78-1.68 (m 1H2)41 o . o
Preparation of 4-Phenethyl-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-

2(1H)-one hydrochloride

O N\N Chemical Formula: C,4H,oCIN,O
/ Exact Mass: 448.20
N

Molecular Weight: 448.99

*HC1

[00192] (E)-1-(1-(2-(Pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)-4-styrylpyridin-2(1H)-
one (110 mg, 0.26 mmol), ammonium formate (37 mg, 0.59 mmol) and palladium on
charcoal (5% wet, 300 mg) were combined in MeOH (10 mL) and refluxed under
nitrogen for 30 min. Upon cooling the solids were filtered off, and the filtrate was
purified by preparative HPLC to provide the free-base. Conversion to the hydrochloride
as in Example 64 provided the title compound (37 mg, 31%) as a white solid: mp 169-
173 °C; 'H NMR (500 MHz, CD;0D) & 8.24 (s, 1H), 7.85 (d, J = 1.9 Hz, 1H), 7.80 (d, J
= 8.9 Hz, 1H), 7.65 (d, J = 6.9 Hz, 1H), 7.48-7.46 (dd, J = 8.9, 1.9 Hz, 1H), 7.30-7.24
(m, 4H), 7.19 (m, 1H), 6.56-6.54 (dd, J = 6.9, 1.9 Hz, 1H), 6.52 (s, 1H), 4.88 (t, J =5.7
Hz, 2H), 3.87-3.85 (m, 2H), 3.73-3.68 (m, 2H), 3.19-3.15 (m, 2H), 3.02-2.98 (m, 2H),
2.95-2.92 (m, 2H), 2.18-2.15 (m, 2H), 2.03-2.00 (m, 2H); ESI MS m/z 413 [M + H];
HPLC (Method D) >99% (AUC), tg = 13.8 min.

Example 67
Preparation of 4-(Benzylamino)-1-(1-(2-(pyrrolidin-1-ylethyl)-1H-indazol-5-yD)pyridin-
2(1H)-one dihydrochloride




11.1 0., H HO 401 11-1 NMR (500 MHz, DMSO-d6) 9.15 (s, 1H), 9.01 (s,
1H), 8.26 (s, 1H), 7.86 (d, J= 9.0 Hz, 1H), 7.79 (d, J= 1.5 Hz, 1H), 7.60 (d, J=
8.0 Hz, 1H), 7.49-7.35 (m, 6H), 6.12 (dd, J= 7.5, 2.5 Hz, 1H), 5.99 (d, J= 2.5
Hz, 1H), 5.16 (s, 2H), 4.85-4.71 (m, 2H), 4.02-3.95 (m, 1H), 3.32-3.22 (m,
1H), 3.20-3.11 (m, 1H), 2.14-2.05 (m, 1H), 2.02-1.92 (m, 1H), 1.91-1.85 (m,
1H), 1.78-1.68 (m, 1H) 42 ORr_c_4CI-1¥N'C H, HCI 419 ..1-1 NMR
(500 MHz, DMSO-d6) 69.49 (s, 1H), 8.18 (s, 1H), 7.78 (d, J = 9.0 Hz, 1H),
7.74 (d, J = 2.0 Hz, 1H), 7.59 (d, J = 7.5 Hz, 1H), 7.49-7.27 (m, 6H), 6.12
(dd, J= 8.0 Hz, 3.0 Hz, 1H), 5.99 (¢f73= 3.0 Hz, 1H), 5.96 (s, 1H), 5.16 (s,
2H), .

N
0 /@i//\N Chemical Formula: CsH,oCl,NO
N Exact Mass: 485.17
| P Molecular Weight: 486.44
N °

[00193] 4-Hydroxy-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(1 H)-one
(120 mg, 0.37 mmol) and benzylamine (0.3 mL) were irradiated in a microwave tube for
20 min at 300 W. Purification by column chromatography (12 g ISCO column eluting
with ethyl acetate and a methanol/ammonia mixture (10:1); gradient 100% ethyl acetate
to 80% ethyl acetate over 30 min at 25 mL/min) provided the free-base. This was
converted to the dihydrochloride as in Example 64 to provide the title compound (43 mg,
22%) as a yellow solid: mp 180-185 °C; 'H NMR (500 MHz, CD;0D) & 8.25 (s, 1H),
7.90 (d, J = 1.8 Hz, 1H), 7.87 (d, J = 8.9 Hz, 1H), 7.75 (s, 1H), 7.51-7.49 (dd, J = 8.9,
1.9 Hz, 1H), 7.40-7.39 (m, 4H), 7.33-7.30 (dd, J = 8.5, 4.3 Hz, 1H), 6.63 (d, J = 7.6 Hz,
1H), 4.90 (t, J = 5.9 Hz, 2H), 4.54 (s, 2H), 3.86 (t, J/ = 5.9 Hz, 2H), 3.77-3.68 (m, 2H),
3.18-3.13 (m, 2H), 2.17-2.13 (m, 2H), 2.03-2.00 (m, 2H); ESI MS m/z 414 [M + H]";
HPLC (Method C) >99 % (AUC), tg = 12.9 min.

Example 68
Preparation of 4-(2-(Pyridin-2-yl)ethyl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
yDpyridin-2(1 H)-one dihydrochloride

a) (E)-2-Methoxy-4-(2-(pyridin-2-yl)vinyl)pyridine

OMe
Z "N Chemical Formula: C{3H,;,N,0O
N Nl A | Exact Mass': 212.09
| Molecular Weight: 212.25

_N

[00194] 4-Chloro-2-methoxypyridine (182 mg, 1.27 mmol) and (E)-2-(2-
(tributylstannyl)vinyl)pyridine (R.A. Hacck, et al. Tet. Lett. 1988, 29, 2783-2786) (500



4.56-4.46 (M, 2H), 4.41-4.33 (s, 1H), 3.23-3.17 (m, 1H), 3.12-3.04 (m, 1H),
2.76 (s, 6H) 43 .. 914 'CH N'0O 43 HCI 419 II-1 NMR (500 MHz, DMSO-d6)
69.46 (s, 1H), 8.17 (s, 1H), 7.78 (d, J = 8.5 Hz, 1H), 7.74 (d, J = 1.5 Hz, 1H),
7°60 (d, J = 7.5 Hz, 1H), 7.49-7.34 (m, 6H), 6.13-6.10 (m, 1H), 5.99 (d, J=
3.0 Hz, 1H), 5.85 (s, 1H), 5.15 (s, 2H), 4.56-4.46 (m, 2H), 4.41-4.33 (s, 1H),
3.20-3.05 (m, 1H), 3.05- 2.95 (m, 1H), 2-71!¢s; 6H) 44 0 0

mg, 1.27 mmol) were stirred in dry toluene (4 mL) and degassed with a nitrogen stream
as the temperature was increased to 100 °C. Palladium tetrakistriphenylphosphine (146
mg, 0.127 mmol) was added and the reaction mixture was maintained at 100 °C under a
nitrogen atmosphere for 16 h. Upon cooling, the mixture was purified by column
chromatography (12 g ISCO column eluting with methylene chloride and a
methanol/ammonia mixture (10:1); gradient 100% methylene chloride to 80% methylene
chloride over 30 min at 25 mL/min) to provide the title compound (225 mg, 83%) as a
green oil: 'H NMR (500 MHz, CD;0D) & 8.63 (d, J = 4.7 Hz, 1H), 8.15 (d, J = 5.4 Hz,
1H), 7.71-7.67 (dt, J = 7.5, 1.6 Hz, 1H), 7.53 (d, J = 16.4 Hz, 1H), 7.40 (d, J = 7.9 Hz,
1H), 7.28 (d, J = 16.4 Hz, 1H), 7.22-7.18 (dd, J = 7.2, 4.7 Hz, 1H), 7.06 (d, J = 5.4 Hz,
1H), 6.85 (s, 1H), 3.96 (s, 3H).

b) 2-Methoxy-4-(2-(pyridin-2-yl)ethyl)pyridine

OMe
~Z "N Chemical Formula: C;H,N,O
S | Exact Mass: 214.11

| A Molecular Weight: 214.26
_N

[00195] (E)-2-Methoxy-4-(2-(pyridin-2-yl)vinyl)pyridine (290 mg, 0.13 mmol) was
dissolved in MeOH (15 mL) and degassed with a nitrogen stream for 10 minutes.
Palladium on charcoal (10%, wet, 5 g) was added and the reaction mixture stirred under
an atmosphere of hydrogen for 24 h. The reaction mixture was degassed again and the
catalyst removed by filtration. Concentration of the filtrate provided the title compound
(200 mg, 90%) as a green oil: 'H NMR (500 MHz, CD;0D) 6 8.56 (d, J = 5.1 Hz, 1H),
8.03 (d, J =5.1 Hz, 1H), 7.59-7.55 (dt, J = 7.9, 1.9 Hz, 1H), 7.14-7.10 (dd, J = 7.2, 5.1
Hz, 1H), 7.08 (d, J = 7.6 Hz, 1H), 6.71 (d, J = 5.4 Hz, 1H), 6.56 (s, 1H), 3.90 (s, 3H),
3.10-3.06 (m, 2H), 3.04-3.00 (m, 2H).

c¢) 4-(2-(Pyridin-2-yl)ethyl)pyridin-2(1H)-one

Chemical Formula: C,,H,N,O
Exact Mass: 200.09
Molecular Weight: 200.24




OH N oN H HCI 417 II-1 NMR (500 MHz, DMSO-d6) 69.38 (s, 1H), 8.91 (s,
1H), 8.27 (s, 1H), 7.84 (d, J = 8.9 Hz, 1H), 7.80 (d, J= 1.4 Hz, 1H), 7.61 (d, J=
7.6 Hz, 1H), 7.49-7.34 (m, 6H), 6.12 (dd, J = 7.6, 2.7 Hz, 1H), 5.99 (d, J= 2.7
Hz, 1H), 5.39 (s, 1H), 5.16 (s, 2H), 4.86 (dd, J= 14.8, 4.7 Hz, 1H), 4.78-4.71
(m, 1H), 4.43 (s, 1H), 4.18 (s, 1H), 3.45-3.38 (m, 1H), 3.08-3.01 (m, 1H),
2.08-2.02(m, 1H), 1.89- 1.81 (m, 1H) 45-d!d 0 RC! 443

[00196] 2-Methoxy-4-(2-(pyridin-2-yl)ethyl)pyridine (200 mg, 0.93 mmol) was stirred
in concentrated hydrochloric acid (5 mL) at 120 °C for 18 h and then concentrated. The
residue was dissolved in MeOH (5 mL) and passed down an Isolute SCX-2 column (10
g). Elution with 7 N NH3 in MeOH and concentration of the eluent provided the title
compound (180 mg, 96%) as a white solid: 'H NMR (500 MHz, CD3;0D) 6 845 (d, J =
4.7 Hz, 1H), 7.75-7.71 (dd, J = 7.8, 1.8 Hz, 1H), 7.32 (d, / = 6.9 Hz, 1H), 7.28 (d, J =
7.8 Hz, 1H), 7.27-7.23 (dd, J = 7.8, 5.1 Hz, 1H), 6.34-6.29 (m, 2H), 3.08 (t, J = 7.3 Hz,
2H), 2.92 (t, J =7.9 Hz, 2H).

d) 4-(2-(Pyridin-2-yl)ethyl)-1-(1-(2-(pyrrolidin-1-yl)ethyl)- 1 H-indazol-5-yl)pyridin-
2(1H)-one dihydrochloride

Chemical Formula: C,sH,4CIl,NsO
Exact Mass: 485.17
Molecular Weight: 486.44

[00197] 5-Bromo-1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazole (240 mg, 0.81 mmol) and
4-(2-(pyridin-2-yl)ethyl)pyridin-2(1H)-one (180 mg, 0.90 mmol) were reacted according
to the procedure in Example 64, and the crude product was purified by preparative
HPLC. The obtained residue was triturated with i-PrOH/Et,O and then converted to the
dihydrochloride salt to provide the title compound (45 mg, 11%) as a yellow solid: mp
82-85 °C deliquesced; 'H NMR (500 MHz, CD;0D) & 8.80-8.79 (d, J = 5.9 Hz, 1H),
8.62-8.58 (t, / = 7.0 Hz, 1H), 8.24 (s, 1H), 8.09 (d, J = 8.1 Hz, 1H), 7.98 (t, / = 7.1 Hz,
1H), 7.83-7.82 (m, 2H), 7.67 (d, J = 6.8 Hz, 1H), 7.47-7.45 (dd, J = 8.9, 1.8 Hz, 1H),
6.52-6.52 (m, 2H), 4.89 (t, J = 5.6 Hz, 2H), 3.86 (t, J = 5.6 Hz, 2H), 3.72-3.68 (m, 2H),
3.48-3.45 (m, 2H), 3.18-3.11 (m, 4H), 2.17-2.13 (m, 2H), 2.04-1.99 (m, 2H); ESI MS
m/z 414 [M + H]*; HPLC (Method D) 97.5% (AUC), tg = 8.4 min.

Example 69



0 1I-1 NMR (500 MHz, DMSO-d6) 68.02 (s, 1H), 7.66 (d, J= 1.6 Hz, 1H), 7.51
(d, 3= 8.9 Hz, 1H), 7.44-7.35 (m, 6H), 7.29 (d, J = 7.4 Hz, 1H), 6.10-6.05 (m,
2H), 5.06 (s, 2H), 4.48 (t, J= 6.9z, 2H), 4.36 (s, 1H), 3.95 (d, J = 7.8 Hz, 1H),
H 3.59 (dd, 3 =7.6, 1.7 Hz, 1H), 3.40 (s, 1H), 3.15- 3.05 (m, 1H), 2.88 (dd, J=
9.9, 1.6 Hz, 1H) 2.53 (d, J= 9.8 Hz, 1H), 1.80-1.74 (m, 2H), 1.72- 1.67(m, 1H)
46 .NH39 cm N*NHN HCIN4' N 428 1181 NMR500 MHz DMSO-d 6
18.38 1H (56])9 $5)5 L )
reparation of 4-(4-Cyanobenzyloxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-

yDpyridin-2(1H)-one hydrochloride

Exact Mass: 439.20
Molecular Weight: 439.51

0 N LD
N
/é\f Y Chemical Formula: C,H,sNsO,
joaadh

NC
[00198] Following the procedure of Example 5, but substituting 4-cyanobenzyl
bromide for 4-chlorobenzyl bromide, the title compound (43 mg, 30%) was obtained as a
white solid: mp 204-206 °C; 'H NMR (500 MHz, DMSO-ds) & 9.83 (s, 1H), 8.25 (s,
1H), 7.92 (d, J = 8.5 Hz, 2H), 7.85 (d, J = 9.0 Hz, 1H), 7.80 (s, 1H), 7.67 (d, J = 8.0 Hz,
2H), 7.63 (d, J = 7.5Hz, 1H), 7.43 (d, J = 9.0Hz, 1H), 6.16 (dd, J = 8.0, 2.5 Hz, 1H), 5.98
(d, J = 2.5 Hz, 1H), 5.28 (s, 2H), 4.84 (t, J = 6.5 Hz, 2H), 3.73-3.74 (m, 2H), 3.53-3.54
(m, 2H), 3.05-3.07 (m, 2H), 1.99-2.00 (m, 2H), 1.83-1.85 (m, 2H); ESI MS m/z 440 [M
+ H]"; HPLC (Method B) 98.0% (AUC), tg = 12.6 min.

Example 70
Preparation of 4-(Pyridin-3-ylmethoxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
yDpyridin-2(1 H)-one hydrochloride

N\
N Chemical Formula: C,,H,5CIN5O,"
| N Exact Mass: 451.1775
XN 0 = HCI Molecular Weight: 451.9485
("
N
[00199] Following the procedure of Example 5, but substituting 3-bromomethyl
pyridine hydrobromide for 4-chlorobenzyl bromide, the title compound (100 mg, 73%)
was obtained as an off-white solid: mp 214-216 °C; 'H NMR (500 MHz, DMSO-ds) &
10.24 (s, 1H), 8.81 (s, 1H), 8.70 (d, J = 4.5 Hz, 1H), 8.25 (s, 1H), 8.13 (d, J = 7.5 Hz,
1H), 7.88 (d, J = 9.0 Hz, 1H), 7.80 (d, J = 2.0Hz, 1H), 7.65-7.68 (m, 1H), 7.64 (d, J =
7.5 Hz, 1H), 7.43 (dd, J = 9.0, 2.0 Hz, 1H), 6.15 (dd, J = 7.5, 2.5 Hz, 1H), 6.05 (d, J =
2.5 Hz, 1H), 5.27 (s, 2H), 4.87 (t, J = 6.5 Hz, 2H), 3.71-3.74 (m, 2H), 3.51-3.54 (m,



10.21 (s, 1H), 8.32 (s, 1H), 7.85-7.83 (m, 2H), 7.59 (d, J= 7.5 Hz, 1H),
7.49-7.36 (m, 6H), 6.13 (dd, J = 8.0 Hz, 3.0 Hz, 1H), 5.99 (d, J = 3.0 Hz, 1H),
5.69 (s, 2H), 5.16 (s, 2H), 3.65 (s, 2H), 1.33 (s, 6H) - 138 - 47 fITh OF SO
427 1E1 NMR (500 MHz, DMSO-d6) 68.02 (s, 1H), 7.66 (d, J = 1.0 Hz, 1H),
7.48 (d, J= 11.0 Hz, 1H), 7.44-7.35 (m, 6H), 7.29 (d, J = 7.0 Hz, 1H),
6.10-6.05 (M, 2H), 5.06 (s, 2H), 4.73-4.59 4 1H), 4.52 (t, J -7.0 Hz, 2H),

2,88 (t, J -7.0 Hz, 2H), 2.69-2.60 (m, 2H), 2,49-2.42 (m 2|-]|5) 1.94-1.81 (m,
4|Z_BI), 3.02-3.06 (m, 2H), 2.00-2.03 (m, 2H), 1.83-1.85 (m, 2H); ESI MS m/z 416 [M +

H]"; HPLC (Method B) 98.7% (AUC), tx = 7.5 min.

Example 71
Preparation of 4-(Biphenyl-4-ylmethoxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-

yDpyridin-2(1H)-one hydrochloride
B
1 &
N
o
O 0" " wal

[00200] Following the procedure of Example 5, but substituting 4-

Chemical Formula: C;;H;)N,0,
Exact Mass: 490.24
Molecular Weight: 490.60

(bromomethyl)biphenyl for 4-chlorobenzyl bromide, the title compound (83 mg, 55%)
was obtained as an off-white solid: mp 227-230 °C; '"H NMR (500 MHz, DMSO-dp) &
10.23 (s, 1H), 8.25 (s, 1H), 7.87 (d, J = 9.0 Hz, 1H), 7.80 (d, J = 2.0 Hz, 1H), 7.69-7.74
(m, 4H), 7.62 (d, J = 7.5 Hz, 1H), 7.56-7.57 (m, 2H), 7.47-7.50 (m, 2H), 7.43 (dd, J =
9.0, 2.0 Hz, 1H), 7.37-7.40 (m, 1H), 6.15 (dd, J = 7.5, 2.5 Hz, 1H), 6.02 (d, J = 2.5 Hz,
1H), 5.21 (s, 2H), 4.87 (t, J = 6.5 Hz, 2H), 3.70-3.74 (m, 2H), 3.51-3.54 (m, 2H), 3.02-
3.06 (m, 2H), 1.99-2.01 (m, 2H), 1.82-1.86 (m, 2H); ESI MS m/z 491 [M + H]*; HPLC
(Method B) >99% (AUC), tg = 16.9 min.

Example 72
Preparation of 4-(3,5-Difluorobenzyloxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-

yD)pyridin-2(1H)-one hydrochloride
N
0 N, LD
/ N
| N Chemical Formula: C,5H,5CIF,N,O,"
F o = HCI Exact Mass: 4§6. 1634
Molecular Weight: 486.9414

F




11-1 NMR (500 MHz, DMSO-d6) 10.62-10.50 (m, 1H), 8.25 (s, 1H), 7.85
(d, J=8.0 Hz, 1H), 7.80 (s, 1H), 7.61 (d, J= 7.5 Hz, 1H), 7.48-7.42 48 433
(m, 6R), 7.39-7.36 (m, 1H), 6.13 (dd, J=7.5,3.0 Hz, 1H),5.99(d,J=2.5
Hz, 1H), 5.54-5.39 (m, 1H), 5.16 (s, 2H), 4.87-4.82 (m, 2H), 3.81-3.53 (m,
4H), 3.55-3.20 (m, 2H, overlapping with ng‘z(()) peak), 2.14-2.01 (s, 2H)

[00201] Following the procedure of Example 5, but substituting 3,5-difluorobenzyl
bromide for 4-chlorobenzyl bromide, the title compound (71 mg, 51%) was obtained as
an off-white solid: mp 138-140 °C; "H NMR (500 MHz, DMSO-dy) § 9.99 (s, 1H), 8.25
(s, 1H), 7.86 (d, J/ = 9.0 Hz, 1H), 7.80 (d, J = 2.0 Hz, 1H), 7.63 (d, J = 7.5 Hz, 1H), 7.43
(dd, J =9.0, 2.0 Hz, 1H), 7.22-7.28 (m, 3H), 6.17 (dd, J = 7.5, 2.5 Hz, 1H), 598 (d, J =
2.5 Hz, 1H), 5.20 (s, 2H), 4.85 (t, J = 6.0 Hz , 2H), 3.71-3.75 (m, 2H), 3.53-3.54 (m,
2H), 3.02-3.08 (m, 2H), 1.99-2.02 (m, 2H), 1.83-1.88 (m, 2H); ESI MS m/z 451 [M +
H]*; HPLC (Method B) 97.4% (AUC), tg = 15.1 min.

Example 73
Preparation of 4-(4-Fluorobenzyloxy)-1-(1-(2-morpholinoethyl)-1H-indazol-5-

yDpyridin-2(1H)-one hydrochloride

N//\N ™
A (0)
/Ci//N K/ Chemical Formula: C,sH,sFN,O,

Exact Mass: 448.19

0]
| N
P> Molecular Weight: 448.49
F

[00202] Following the procedure of Example 4, but substituting 4-(benzyloxy)-1-(1-(2-
morpholinoethyl)-1H-indazol-5-yl)pyridin-2(1H)-one for 4-(benzyloxy)-1-(1-(2-
(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-2(1H)-one in step a and substituting 4-
fluorobenzyl bromide for 4-chlorobenzyl bromide and using 15-crown-5 as an additive in
step b, the title compound (28 mg, 30%) was obtained as a white solid: mp 196-200 °C;
'H NMR (500 MHz, DMSO-ds) § 10.61 (s, 1H), 8.24 (s, 1H), 7.86 (d, J = 9.0 Hz, 1H),
7.79 (s, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.52-7.55 (m, 2H), 7.43 (d, / = 9.0 Hz, 1H), 7.24-
7.29 (m, 2H), 6.12 (dd, J = 7.5, 2.5 Hz, 1H), 6.00 (d, J = 2.5 Hz, 1H), 5.14 (s, 2H), 4.93
(m, 2H), 3.98-4.00 (m, 2H), 3.64-3.74 (m, 4H), 3.52-3.54 (m, 2H), 3.18-3.19 (m, 2H);
ESI MS m/z 449 [M + H]"; HPLC (Method B) 99% (AUC), tg = 13.4 min.

Example 74
Preparation of 4-(4-Chlorobenzyloxy)-1-(1-(2-morpholinoethyl)-1H-indazol-5-
yD)pyridin-2(1H)-one hydrochloride




11-1 NMR (500 MHz, DMSO-d6) 8.22 (s, 1H), 7.84 (d, J = 9.0 Hz, 1H), 7.77
(s, 1H),7.61(d, J =497z ...z6..72 z \c, b 451 7.5 Hz, 1H), 7.48-7.36 (m, 6H),
6.12 (dd, J = 7.5, 3.0 Hz, 1H), 5.99 (d, J= 2.5 Hz, 1H), 5.16 (s, 2H), 4.76 (br
sy 2H), 3.71 (br s, 8H, overlapping with H20 peak) 50 445 11-1 NMR (500
MHz, DMSO-d6) 9.56 (br s, 1H), 8.24 (s, 1H), 7.86 (t, J= 9.5 Hz, 1H), 7.79
(s, 1H), 7.60 (d, J = 7.5 Hz, 1H), 7.48-7.43%ht, 5R),

N/\
/@i/ Chemical Formula: C,5H,¢Cl,N40O5"
/é Exact Mass: 500.1382

Molecular Weight: 501.4049

[00203] Following the procedure of Example 73, but substituting 4-chlororobenzyl
bromide for 4-fluorobenzyl bromide, the title compound (45 mg, 25%) was obtained as a
white solid: mp 148150 °C; '"H NMR (500 MHz, DMSO-ds) & 10.77 (s, 1H), 8.24 (s,
1H), 7.87 (d, J = 8.5 Hz, 1H), 7.79 (d, J = 1.0 Hz, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.49—
7.50 (m, 4H), 7.43 (d, J=9.0 Hz, 1H), 6.12 (dd, J =7.5, 2.5 Hz, 1H), 5.98 (d, / =2.5 Hz,
1H), 5.16 (s, 2H), 4.94 (m, 2H), 3.98-4.00 (m, 2H), 3.67-3.76 (m, 4H), 3.51-3.54 (m,
2H), 3.17-3.19 (m, 2H); ESI MS m/z 465 [M + H]*; HPLC (Method B) 97.8% (AUC), t&
= 14.9 min.

Example 75
Preparation of 4-(Cyclohexylmethoxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
yD)pyridin-2(1H)-one hydrochloride

Molecular Weight: 457.008 1

/@l/ Q Chemical Formula: C,sH3;CIN,O,°
/i; Exact Mass: 456.2292
*HC1

[00204] To a solution of 4-hydroxy-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
yl)pyridin-2(1H)-one (76 mg, 0.23 mmol) in DMF (2 mL) was added Ag,O (35 mg, 0.28
mmol) and cyclohexylmethyl bromide (39 ul, 0.28 mmol). The reaction mixture was
heated to 100 °C and stirred at 100 °C until the starting material was consumed. Then
the reaction mixture was cooled, filtered through a layer of Celite, and concentrated to
dryness. Purification by flash column chromatography (silica gel, 5% CH3;OH in
CH,Cly) gave the title compound (34 mg, 35%) as a white solid: mp 246-247 °C (dec.);
'H NMR (500 MHz, DMSO-ds) & 10.21 (s, 1H), 8.25 (s, 1H), 7.86 (d, J = 9.0 Hz, 1H),
7.78 (d, J = 1.5 Hz, 1H), 7.57 (d, J = 7.5 Hz, 1H), 7.42 (dd, J = 9.0, 2.0 Hz, 1H), 6.05
(dd, J = 8.0, 3.0 Hz, 1H), 5.86 (d, J = 2.5 Hz, 1H), 4.86 (t, / = 6.5 Hz, 2H), 3.83 (d, J =



7.39-7.36 (m, 1H), 6.13 (dd, J= 7.5, 2.5 Hz, 1H), 5.99 (d, J= 2.5 Hz, 1H), 5.16
(s, 2H), 5.08-4.99 (m, 1H), 4.91-4.88 (m, 2H), 3.96-3.93 (m, 1H), 3.72-3.57
(m, 4H), 3.46-3.78 (m, 1H), 3.19-3.15 (m, 1H), 2.09-1.99 (m, 1H), 1.89-1.84
(th, 1H), 1.77-1.70 (m, 1H), 1.59-1.57 (m, 1H) \,Z C) -Co 11-1 NMR (500
MHz, DMSO-d6) 10.28 (br s, 1H), 8.20 (s, 1H), 7.82 (d, J = 8.0 Hz, 1H), 7.7
51

6.0 Hz, 2H), 3.72 (q, J = 6.0 Hz, 2H), 3.52-3.54 (m, 2H), 3.02-3.06 (m, 2H), 1.99-2.00

(m, 2H), 1.65-1.86 (m, 8H), 1.16-1.30 (m, 3H), 1.00-1.08 (m, 2H); ESI MS m/z 421 [M

+HJ*; HPLC (Method B) >99% (AUC), tx = 17.3 min.

Example 76
Preparation of 4-(3.3-Dimethylbutoxy-1-(1-(2-(pyrrolidin-1-ylethyl)-1H-indazol-5-

yDpyridin-2(1 H)-one hydrochloride

N//\N
P /@l//\N Q Chemical Formula: C»4H33CIN4O,
N Exact Mass: 444.2292
%\/\ | _ Molecular Weight: 444.9974
O *HClI
[00205] Following the procedure of Example 75, but substituting 1-bromo-3,3-
dimethylbutane for cyclohexylmethyl bromide, the title compound (55 mg, 41%) was
obtained as an off-white solid: mp 182-184 °C; "H NMR (500 MHz, DMSO-ds) 6 9.94
(s, 1H), 8.25 (s, 1H), 7.85 (d, J = 9.0 Hz, 1H), 7.79 (d, J = 2.0 Hz, 1H), 7.57 (d, J=17.5
Hz, 1H), 7.43 (dd, J = 9.0, 1.5 Hz, 1H), 6.03 (dd, J = 7.5, 2.5 Hz, 1H), 593 (d, J = 2.5
Hz, 1H), 4.86 (t, J = 5.5 Hz, 2H), 4.07 (t, J = 7.0 Hz, 2H), 3.73-3.74 (m, 2H), 3.53-3.54
(m, 2H), 3.05-3.07 (m, 2H), 1.96-2.01 (m, 2H), 1.83-1.86 (m, 2H), 1.67 (t, J = 7.0 Hz,
2H), 0.9 (s, 9H); ESI MS m/z 409 [M + H]*; HPLC (Method B) 98.8% (AUC), 1z = 15.5

min.

Example 77
Preparation of 4-(Cycloheptylmethoxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-

yDpyridin-2(1H)-one hydrochloride

/é /©:/ Chemical Formula: C,4H35CIN,O,"

Exact Mass: 470.2449
*HC1 Molecular Weight: 471.0347

[00206] Following the procedure of Example 75, but substituting cycloheptylmethyl
bromide for cyclohexylmethyl bromide, the title compound (55 mg, 41%) was obtained
as yellow foam: mp 158-160 °C; '"H NMR (500 MHz, DMSO-ds) 6 9.85 (s, 1H), 8.25 (s,



431 (s, 1H), 7.61 (d, J= 7.5 Hz, 1H), 7.48-7.36 (m, 6H), 6.12 (dd, J = 7.5, 2.5
Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.15 (s, 2H), 4.75 (br s, 2H), 4.32 (br s,
1H), 3.57 (br s, 2H), 3.15-2.99 (m, 2H), 2.11- 2.00 (m, 2H) 1.71 (br s, 2H) -
139 - 52 11111 MeO\._c N--- N IS HC1

-123 -

1H), 7.85 (d, J =9.0 Hz, 1H), 7.79 (d, J = 1.5 Hz, 1H), 7.56 (d, J = 8.0 Hz, 1H), 7.43 (dd,
J=9.0,2.0Hz, 1H), 6.05 (dd, J =7.5, 2.5 Hz, 1H), 5.87 (d, J = 3.0 Hz, 1H), 4.84 (t, J =
6.5 Hz, 2H), 3.81 (d, J = 7.0 Hz, 2H), 3.73 (q, J/ = 6.0 Hz, 2H), 3.52-3.55 (m, 2H), 3.03—
3.08 (m, 2H), 1.77-2.02 (m, 7H), 1.42-1.70 (m, 8H), 1.24-1.31 (m, 2H); ESI MS m/z
435 [M + H]"; HPLC (Method D) 97.7% (AUC), tg = 15.6 min.

Example 78
Preparation of 4-(Cyclopropylmethoxy)-1-(1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-

yDpyridin-2(1 H)-one hydrochloride

Molecular Weight: 414.9284

/@l/ Q Chemical Formula: C,H,,CIN,O,*
/i: Exact Mass: 414.1823
*HCI1

[00207] Following the procedure of Example 75, but substituting cyclopropylmethyl
bromide for cyclohexylmethyl bromide, the title compound (17 mg, 15%) was obtained
as a white powder: mp 226-228 °C; '"H NMR (500 MHz, DMSO-ds) 6 9.58 (s, 1H), 8.19
(s, 1H), 7.78 (d, J = 9.0 Hz, 1H), 7.72 (s, 1H), 7.50 (d, J = 7.5 Hz, 1H), 7.36 (d, J =
8.5Hz, 1H), 6.01 (dd, J = 8.0, 3.0 Hz, 1H), 5.77 (d, J = 2.5 Hz, 1H), 4.77 (t, J = 6.5 Hz,
2H), 3.80 (d, J = 7.0 Hz, 2H), 3.66-3.68 (m, 2H), 3.48-3.56 (m, 2H), 3.00-3.07 (m, 2H),
1.77-1.94 (m, 4H), 1.17 (m, 1H), 0.53-0.56 (m, 2H), 0.28-0.29 (m, 2H); ESI MS m/z
379 [M + H]"; HPLC (Method E) >99% (AUC), tx = 12.7 min.

Example 79
Preparation of 4-(1-Adamantylmethoxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-

yD)pyridin-2(1H)-one hydrochloride

Q Chemical Formula: C,oH3,CIN,O,"
Exact Mass: 508.2605

/i‘\) Molecular Weight: 509.0827
6\ “HCI




459 11-1 NMR (500 MHz, DMSO-d6) 9.86 (br s, 1H), 8.25 (s, 1H), 7.84 (d,
J=9.0 Hz, 1H), 7.79 (d, J= 1.5 Hz, 1H), 7.61 (d, J= 7.5 Hz, 1H), 7.48-7.42 (m,
5H), 7.39-7.36 (m, 1H), 6.13 (dd, J= 7.5, 2.5 Hz, 1H), 5.99 (d, J= 2.5 Hz, 1H),
516 (s, 2H), 4.89-4.81 (m, 2H), 3.94-3.92 (m, 1H), 3.79 (m, 1H), 3.69-3.62
(m, 3H), 3.57-3.54 (m, 1H), 3.32 (s, 3H, overlapplng with H20 peak),
3.15-3.11 (M, 1H), 2.14-2.12 (m, 1H), 211 f99 (m, 1H), 1.89-1.83 (m, 1H),

1.71-1.67 (m, 1H?53 2zz2"zaz0,)\c, b
[00208] To'a solution of adamantanemethanol (1 2 g, 7.4 mmol) in DMF (8 mL) was

added NaH (0.3g, 7.4 mmol) in a single portion. After gas evolution subsided, 4-
chloropyridine N-oxide (0.8g, 6.17 mmol) was added. The reaction mixture was stirred
at room temperature under Ar until the reaction was complete. The mixture was
quenched with water and extracted with CH,Cl,. The organic layer was washed with
H,0 and 5% LiCl, dried over Na,SOy, filtered and concentrated to dryness. Purification
by flash column chromatography (silica gel, 10% CH;OH in CH,Cl,) gave 4-
(adamantylmethoxy)pyridine N-oxide (1.55 g, 97%) as a yellow solid. This material was
suspended in Ac,O (5 mL), heated to 140 °C and stirred at 140°C for 4h. After cooling,
the mixture was diluted with CH30H and H,O (10 mL, 1:1 mixture) and stirred at room
temperature for 1h. The mixture was concentrated, and the residue was purified by flash
column chromatography (silica gel, 10% CH3;OH in CH)Cl,) to give 4-
(adamantylmethoxy)pyridin-2(1H)-one (1.08 g, 70%) as a brown solid. Following the
procedure of Example 62 (step f), but substituting 5S-bromo-1-(2-(pyrrolidin-1-yl)ethyl)-
1H-indazole for 4-(2-(5-iodo-1H-indazol-1-yl)ethyl)morpholine, 4-
(adamantylmethoxy)pyridin-2(1H)-one for 4-phenethylpyridin-2(1H)-one, and 1,2-trans-
cyclohexyldiamine for 8-hydroxyquinoline, the title compound (142 mg, 79%) was
obtained as a yellow powder: mp 252-254 °C; '"H NMR (500 MHz, CD;0D) & 8.24 (s,
1H), 7.82 (d, J = 2.0 Hz, 1H), 7.78 (d, J = 9.0 Hz, 1H), 7.58 (d, ] = 7.5 Hz, 1H), 7.46 (dd,
J=9.0,2.0Hz, 1H), 6.29 (dd, J = 7.5, 3.0 Hz, 1H), 6.04 (d, J/ = 2.5 Hz, 1H), 4.87 (t, J =
6.5 Hz, 2H), 3.86 (t, J/ = 5.5 Hz, 2H), 3.69-3.72 (m, 2H), 3.63 (s, 2H), 3.16-3.20 (m,
2H), 2.16-2.19 (m, 2H), 2.00-2.03 (m, 3H), 1.71-1.84 (m, 12H), 1.24-1.31 (m, 2H); ESI
MS m/z 473 [M + H]*; HPLC (Method D) 98.9% (AUC), tg = 15.4 min.

Example 80
Preparation of 4-(Cyclopentylmethoxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-

yD)pyridin-2(1H)-one hydrochloride

Molecular Weight: 442.9815

/@l/ Q Chemical Formula: C,4H;;CIN4O,"
/é Exact Mass: 442.2136

*HCl



11-1 NMR (500 MHz, DMSO-d6) 8.12 (s, 1H), 7.75 (d, J= 9.5 Hz, 1H), 7.72
(d, J= 2.0 Hz, 1H), 7.62 (d, J= 7.5 Hz, 1H), 7.48-7.42 (m, 4H), 7.39-7.36 (m,
1H), 7.32 (dd, J= 9.0, 2.0 Hz, 1H), 6.10 (dd, J= 7.5, 2.5 Hz, 1H), 5.99 (d, J=
2% Hz, 1H), 5.15 (s, 2H), 4.64 (d, J= 4.5 Hz, 1H), 4.52 (t, J= 6.5 Hz, 2H),
4.13-4.12(m, 1H), 2.88 (t, J= 6.5 Hz, 2H), 276(dd J=9.5, 6.5 Hz, 2H) 2.61-
253(m 1H), 2.32 (dd, J= 9.5, 4.0 Hz, TH}21:92-1.88 (m, 1H), 1.50-1.48 (m,
2411111 N~ 1S 11C1 HO\c11-1 445 NW (500 MKz, DMSO-d6) 9.62
2001,y Flloyviag 1 e, g piRredweg 5 ¢, dptjmbly (7% = Py st‘i‘ﬁt)‘t“““g

7@11@%1@&@&@,01 H>) aﬂdkﬁaﬁtﬂ%xﬁﬂh&iﬂ»} T3AHE. 36n{ponildH) | 81 k3e(dd %) wvas
SRR vl ol bip 89 B k2t R RARISH g 45l .24
3(571H)58. %r’:h(dlbll)= > 20 18)(748 ), L=19.01E08 (), 2140, @.97 1.3 R 55 15
(dd, J=9.0, 2.0 Hz, 1H), 6.30 (dd, J = 7.5, 2.5 Hz, 1H), 6.07 (d, J = 3.0 Hz, 1H), 4.88 (t,
J =6.0 Hz, 2H), 3.98 (d, J = 7.0 Hz, 2H), 3.86 (t, J = 6.0 Hz, 2H), 3.69-3.73 (m, 2H),
3.15-3.17 (m, 2H), 2.39-2.42 (m, 1H), 2.16-2.19 (m, 2H), 2.00-2.03 (m, 2H), 1.86-1.90
(m, 2H), 1.67-1.72 (m, 4H), 1.38-1.42 (m, 2H); ESI MS m/z 407 [M + H]*; HPLC
(Method D) >99% (AUC), tg = 13.1 min.

Example 81
Preparation of 4-(Benzyloxy)-1-(3-methyl-1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-
yD)pyridin-2(1H)-one hydrochloride

a) 5-Bromo-3-methyl-1H-indazole
Beilstein Registry Number 10424854

H
N, Chemical Formula: CgH;BrN,
/ N Exact Mass: 209.98

Br Molecular Weight: 211.06

CH,
[00210] A solution of 4-bromo-2-ethylaniline (5.00 mL, 35.3 mmol) in glacial acetic
acid (300 mL) was treated with a solution of NaNO, (2.43 g, 35.2 mmol) in water (10
mL). After stirring for 4.5 hours, the mixture was concentrated to dryness. Purification
by flash column chromatography (silica gel, CH,Cl,/MeOH, 100:0 to 97:3) provided the
title compound (4.24 g, 57%) as a dark red semi-solid: '"H NMR (500 MHz, CDCl3) &
7.82 (d, J = 1.5 Hz, 1H), 7.45 (dd, J = 9.0, 1.5 Hz, 1H), 7.31 (d, J = 9.0, 1H), 2.56 (s,
3H); ESIMS m/z 211 [M+ H]".

c¢) 5-Bromo-3-methyl-1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazole



P.C.. HON"S OIS 11C1 11-1 NW (500 MHz, DMSO-d6) 9.70 (br s, 1H) |
8.24 (s, 1H), 7.84 (d, J = 9.0 Hz, 1H), 7.79 (d, J = 2.0 Hz, 1H), 7.61 (d, J= 7.5
Hz, 1H), 7.48-7.42 (m, 5H), 7.39-7.36 (m, 1H), 6.12 (dd, J = 8.0, 3.0 Hz, 1H),
5299 (d, J = 2.5 Hz, 1H), 5.52 (br s, 1H), 5.15 (s, 2H), 4.92-4.83 (M, 2H),
3.94-3.92 (m, 1H), 3.80-3.78 (m, 1H), 3.69-3.64 (m, 3H), 3.57- 3.52 (m, 1H),
3.16-3.11 (m, 1H), 2.10-1.97 (m, 2H), 1.8%2£.71 (m, 2H) 56 11C1 447 Ib

N
N/J Chemical Formula: C|,H gBrN;
/®[<\N Exact Mass: 307.07
/ Molecular Weight: 308.22
Br
CH,4

[00211] A solution of 5-bromo-3-methyl-1H-indazole (4.23 g, 20.0 mmol) in DMSO
(150 mL) was treated with Cs,CO; (19.55 g, 60.00 mmol) and 1-(2-
chloroethyl)pyrrolidine hydrochloride (5.27 g, 31.0 mmol). After stirring for 16 hours at
room temperature, the mixture was diluted with water (300 mL) and extracted with
EtOAc (3x200 mL). The combined organics were washed with water (200 mL) and
brine (200 mL), dried over Na,SQy, filtered and concentrated to dryness. Purification by
flash column chromatography (silica gel, MeOH/EtOAc/hexanes, 1:4:5) gave the title
compound (0.67 g, 11%) as an orange oil: 'H NMR (500 MHz, CDCl3) § 7.77 (d, J =
1.5 Hz, 1H), 7.42 (dd, J = 9.0, 1.5 Hz, 1H), 7.26 (d, J = 9.0, 1H, overlapping with solvent
peak), 4.43 (t, J = 7.5 Hz, 2H), 2.96 (t, J/ = 7.5 Hz, 2H), 2.58-2.55 (m, 4H), 2.53 (s, 3H),
1.79-1.74 (m, 4H).

c) 4-(Benzyloxy)-1-(3-methyl-1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)pyridin-
2(1H)-one hydrochloride

N .
o \N Chemical Formula: C26H28N 4O2
Y Exact Mass: 428.22
| N Molecular Weight: 428.53
o =

[00212] Following the procedure of Example 1 (steps ¢ and d), but substituting 5-
bromo-3-methyl-1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazole for 5-bromo-1-(2-(pyrrolidin-
1-yl)ethyl)-1H-indazole, the title compound (93 mg, 14%) was prepared as an off-white
powder: mp 163-167 °C; 'H NMR (500 MHz, DMSO-ds) 8 10.16 (br s, 1H), 7.78-7.77
(m, 2H), 7.60 (d, J = 7.6 Hz, 1H), 7.48-7.38 (m, 6H), 6.12 (dd, J = 7.6, 2.7 Hz, 1H), 5.99
(d, J =2.7 Hz, 1H), 5.16 (s, 2H), 4.76 (t, J = 6.4 Hz, 2H), 3.70-3.67 (m, 2H), 3.53-3.49



11-1 NW (500 MHz, DMSO-d6) 8.95 (br s, 2H) 18.23 (s, 1H), 7.82 (d, J = 8.5
Hz, 1H), 7.79 (d, J = 2.0 Hz, 1H), 7.60 (d, J = 8.0 Hz, 1H), 7.48-7.40 (m, 5H),
7.39-7.36 (m, 1H), 6.12 (dd, J = 7.5, 3.0 Hz, 1H), 5.99 (d, J= 2.5 Hz, 1H),
516 (s, 2H), 4.77 (t, J = 6.0 Hz, 2H), 3.55 (br s, 1H), 3.45 (br s, 2H),
1.97-1.93 (m, 2H), 1.71-1.67 (m, 2H), 1.64-158 (m, 2H), 1.56-1.51 (m, 2H) -
140-57 1110 SO N ...- 11C1431 111‘NMh‘(500 MHz, CD30D) 8 8.23 (s,
1H), 7.84-7.75 (m, 2H)2 7.60-7.54 §dd, J=6.7,0.6 Hz, 1H), 7.47-7.4]1 (dd, J=
8.(§1,’ 216)%&,09]—%)93 (m, 2H), 2.52 (s, 3H, overlapping with solvént peak), 2.01~1.98 (m,
2H), 1.85-1.83 (m, 2H); ESI MS m/z 429 [M + H]"; HPLC (Method A) 98.7% (AUC), tz

= 14.5 min.

Example 82
Preparation of 4-(Benzyloxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-3-(trifluoromethyl)-1H-

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

a) 1-(5-Bromo-2-fluorophenyl)-2,2,2-trifluoroethanol

F
Chemical Formula: CgHsBrF,O
CF; Exact Mass: 271.95
Br Molecular Weight: 273.02
OH
[00213] A solution of 5-bromo-2-fluorobenzaldehyde (5.05 g, 24.9 mmol) in THF (200

mL) was cooled in a wet ice bath and treated dropwise with TMS-CF; over five minutes.
After stirring for 10 minutes, a solution of tetrabutylammonium fluoride (TBAF) in THF
(1.0 mL, 1.0M) was added dropwise over 5 minutes. After stirring for 10 minutes, the
ice bath was removed and the reaction mixture was stirred at room temperature for 16
hours. The reaction mixture was treated with 1N HCI (50 mL) and allowed to stir for 2
hours. The mixture was diluted with 1IN HCI (50 mL) and extracted with EtOAc (200
mL). The organic layer was washed with saturated aqueous NaHCO; (2x50 mL) and
brine (50 mL), dried over Na,SO,, filtered and concentrated. Purification by flash
column chromatography (silica gel, hexanes/EtOAc, 100:0 to 95:5) provided the title
compound (3.28 g, 48%) as a colorless liquid: 'H NMR (500 MHz, CDCl3) & 7.76 (dd, J
=6.0, 2.0 Hz, 1H), 7.50 (ddd, J = 8.5, 4.5, 2.5 Hz, 1H), 7.00 (overlapping dd, J = 9.0, 9.0
Hz, 1H), 5.39 (overlapping dq, J = 6.0, 6.0 Hz, 1H), 2.86 (d, J/ = 5.5 Hz, 1H).

b) 1-(5-Bromo-2-fluorophenyl)-2,2,2-trifluoroethanone
Beilstein Registry Number 9622366

F
Chemical Formula: CgH;BrF O
B CF; Exact Mass: 269.93
r Molecular Weight: 271.01

(0]



7.28-7.20 (m, 2H), 7.04-6.96 (m, 2H), 6.47-6.40 (m, 2H), 4.87 (t, J= 5.7 Hz,
2H), 3.86 (t, J= 5.7 Hz, 2H), 3.74-3.63 (br m, 2H), 3.21-3.10 (br m, 2H),
3.01-2.92 (m, 2H), 2.92-2.83 (m, 2H), 2.23- 2.09 (m, 2H), 2.08-1.95 (m, 2H)
58, Il 11P--- ON N Hcl 489 111 NMR (500 MHz, CD30D) 8.23 (s, 1H),
7.83 (s, 1H), 7.78 (d, J= 8.8 Hz, 1H), 7.61-7.51 (m, 6H), 7.48-7.44 (dd, J=
9.0, 2.0 Hz, 1H), 7.41 (t, J= 7.6 Hz, 2H);7A35-7.27 (m, 3H), 6.49-6.47 (m,
LH), 4 86 (t, J= 5.7 Hz, 2H), 3.85 (t, J= 5.7 Hz 3.74-3.62 (br m

3

24 (Al P S s A g el 2
2hin@)0ih-CA" (b8 ,nAH )was treated sequentially with Dess-Martin periodinane (5.83
g, 13.75 mmol) and TFA (1.1 mL, 15 mmol). After stirring at room temperature for 3
hours, the mixture was treated with silica gel and concentrated. The adsorbed material
was loaded onto a silica gel column and purified (CH,Cl,) to give the title compound

(1.99 g, 88%) as a colorless liquid: '"H NMR (500 MHz, CDCl3) 6 7.99 (dd, J = 6.0, 2.5
Hz, 1H), 7.78 (ddd, J =9.0, 4.5, 2.5 Hz, 1H), 7.15 (dd, J = 10.0, 9.0 Hz, 1H).

¢) 5-Bromo-3-(trifluoromethyl)-1H-indazole
Beilstein Registry Number 914313

H
N Chemical Formula: CgH,BrF;N,
Y N Exact Mass: 263.95

Br Molecular Weight: 265.03

CF,
[00215] A solution of 1-(5-bromo-2-fluorophenyl)-2,2,2-trifluoroethanone (1.49 g,
5.50 mmol) in I-butanol (25 mL) was treated with hydrazine hydrate (5.0 mL, 100
mmol) and heated to reflux. After stirring at reflux for 6 hours, the mixture was allowed
to cool, diluted with H,O (100 mL) and extracted with EtOAc (4x100 mL). The
combined organics were washed with brine (100 mL), dried over Na,SQy, filtered and
concentrated.  Purification by flash column chromatography (silica gel, CH,Cl,)
provided the title compound (0.64 g, 44%) as an off-white powder: 'H NMR (500 MHz,
CDCl3) 6 8.04 (s, 1H), 7.59 (dd, J = 9.0, 1.5 Hz, 1H), 7.46 (d, J = 9.0, 1H).

d) 5-Bromo-1-(2-(pyrrolidin-1-yl)ethyl)-3-(trifluoromethyl)-1H-indazole

/J Chemical Formula: C,;H,sBiF,N,
N Exact Mass: 361.04
/ N Molecular Weight: 362.19
Br
CF,

[00216] A solution of 5-bromo-3-(trifluoromethyl)-1H-indazole (282 mg, 1.07 mmol)
in DMSO (15 mL) was treated with Cs,COs; (1.45 g, 4.45 mmol) and 1-(2-
chloroethyl)pyrrolidine hydrochloride (376 mg, 2.21 mmol). After stirring for 16 hours

at room temperature, the mixture was diluted with water (50 mL) and extracted with



59 Il HO ..."-. IS HC1 429 'EMMA (500 MHz, CDC13) 8 8.23 (s, 1H), 7.82
(d, J= 1.7 Hz, 1H), 7.77 (d, J= 8.9 Hz, 1H), 7.56 (d, J = 7.5 Hz, 1H), 7.49-7.42
(dd, J = 8.9, 2.0 Hz, 1H), 7.31-7.21 (m, 4H), 7.21-7.15 (m, 1H), 6.47-6.40 (m,
2M), 4.87 (t, J= 5.8, 2H), 4.45 (s, 1H), 4.00-3.78 (br m, 3H), 3.76-3.41 (br m,
2H), 3.24-3.11 (br s, 1H), 3.03-2.95 (m, 2H2, 2.95- 2.87 (m, 2H), 2.45-1.90 (br
m, 2H) 60 IS HO IS - 129~

EtOAc (3x50 mL). The combined organics were washed with brine (50 mL), dried over
Na,SQ,, filtered and concentrated to dryness. Purification by flash column
chromatography (silica gel, MeOH/EtOAc/hexanes, 0:1:1 to 1:49:50) gave the title
compound (250 mg, 65%) as a light yellow oil: '"H NMR (500 MHz, CDCls) 6 7.98 (s,
1H), 7.54 (dd, J = 8.9, 1.7 Hz, 1H), 7.40 (d, J = 8.9, 1H), 4.54 (t, / = 7.1 Hz, 2H), 3.01 (t,
J=17.1Hz, 2H), 2.56-2.54 (m, 4H), 1.79-1.75 (m, 4H); ESI MS m/z 362 [M + H]".

e) 4-(Benzyloxy)-1-(1-(2-(pyrrolidin-1-yl)ethyl)-3-(trifluoromethyl)-1 H-indazol-5-
yl)pyridin-2(1H)-one hydrochloride

N
O N . .
, N Chemical Formula: C26H25F3N402
N Exact Mass: 482.19
| P CF Molecular Weight: 482.50
0 *HCI

[00217] Following the procedure of Example 1 (steps ¢ and d), but substituting 5-
bromo-1-(2-(pyrrolidin-1-yl)ethyl)-3-(trifluoromethyl)-1H-indazole for 5-bromo-1-(2-
(pyrrolidin-1-yl)ethyl)-1H-indazole, the title compound (14 mg, 4%) was prepared as an
off-white powder: "H NMR (500 MHz, DMSO-ds) § 10.10 (s, 1H), 8.07 (d, J = 9.0 Hz,
1H), 7.85 (s, 1H), 7.66-7.62 (m, 2H), 7.48-7.38 (m, 5H), 6.15 (dd, J =7.5, 2.5 Hz, 1H),
6.00 (d, J = 2.0 Hz, 1H), 5.17 (s, 2H), 4.99 (t, J = 6.5 Hz, 2H), 3.81-3.77 (m, 2H), 3.55-
3.54 (m, 2H), 3.12-3.09 (m, 2H), 2.02-1.99 (m, 2H), 1.86-1.84 (m, 2H); ESI MS m/z
483 [M + H]*; HPLC (Method A) 98.4% (AUC), tg = 15.9 min.

Binding Assay for Human Melanin-Concentrating Hormone (M CH,) receptor

[00218] 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 involved in binding and activation”, Mol Pharmacol., 58:217 (2000). Cell

membrane homogenates (5 pg protein) were incubated for 60 min at 22°C with 0.1 nM



HC1 443 IFINMR (500 MHz, CD30D) 68.18 (s, 1H), 7.77 (d, J = 1.7 Hz, 1H),
7.72 (d, J = 8.9 Hz, 1H), 7.52 (d, J= 7.5 Hz, 1H), 7.41-7.39 (dd, J= 8.9, 1.9
Hz, 1H), 7.25-7.19 (m, 4H), 7.14 (t, J= 7.2 Hz, 1H), 6.40-6.39 (m, 2H),
4°90-4.85 (m, 2H), 4.09- 4.03 (m, 1H), 3.87-3.84 (m, 2H), 3.76-3.64 (M, 4H),
2.95-2.92 (m, 2H), 2.87-2.84 (m, 2H), 2.23- 2.07 (m, 2H), 2.03-1.84 (m, 2H)
611S 0N O 2HCI 428 IFINMR (500 MHz,1¢b30D) 68.23 (s, 1H), 7.83 (s,

2H), 7.62 (d. J5,6.95 Hz, 1H), 7.46 (d, J= 1.4 Hz, 1H), 7.30-7.17 (m, 5H),
els11{tidre g L7 o MGH Y 1) absasqOrpissness e sgerosippuadsin a buffer

containing 25 mM Hepes/Tris (pH 7.4), 5 mM MgCl,, 1 mM CaCl, and 0.5 % BSA.
Nonspecific binding was determined in the presence of 0.1 uM MCH. Following
incubation, the samples were filtered rapidly under vacuum through glass fiber filters
(GF/B, Packard) and rinsed several times with an ice-cold buffer containing 25 mM
Hepes/Tris (pH 7.4), 500 mM NaCl, 5 mM MgCl,, 1 mM CaCl; and 0.1% BSA using a
96-sample cell harvester (Unifilter, Packard). The filters were dried, then counted for
radioactivity in a scintillation counter (Topcount, Packard) using a scintillation cocktail
(Microscint 0, Packard).

[00219] The results are expressed as a percent inhibition of the control radioligand
specific binding. The ICsy value (concentration causing a half-maximal inhibition of
control specific binding) and Hill coefficient (ny) were determined by non-linear
regression analysis of the competition curve using Hill equation curve fitting. The
inhibition constant (K;j) 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).

[00220] By methods described above, the compounds listed in Table 1 were
synthesized and tested for biological activity. All of the compounds in Table 1 exhibited

K; of less than or equal to 2.0 uM in the MCH, binding assay.



(m, 2H), 3.61-3.56 (M, 8H), 3.01-2.98 (M, 2H), 2.94-2.91 (m, 2H) 62 IS SO
HCI 429 IFINMR (500 MHz, CD30D) 68.23 (s, 1H), 7.82 (d, J= 1.4 Hz, 1H),
7.78 (d, J= 8.9 Hz, 1H), 7.56 (d, J= 7.6 Hz3lH), 7.47-7.44 (dd, J= 8.9, 1.9 Hz,
1H), 7.30-7.23 (m, 4H), 7.20-7.17 (t, J = 7.2 Hz, 1H), 6.45 (m, 2H), 4.94 (m,
2H), 4.07 (br m, 2H), 3.84-3.78 (m, 4H) 3.63 (m, 2H), 3.34-3.26, (m, 2H,
overlapping with solvent peak), 3.00T2EX7E(m, 2H), 2.92-2.89 (m, 2H) 63
"= ?2CH0 L, FININ

Ex.
No.

Structure

Mass
Spec

'H NMR Data

415

'"H NMR (500 MHz, DMSO-d,) § 10.42 (s, 1H),
8.23 (s, 1H), 7.86 (d, J = 8.8 Hz, 1H), 7.79 (s,
1H), 7.61 (d, J = 7.6 Hz, 1H), 7.48-7.36 (m, 6H),
6.12 (dd, J=2.6, 7.6 Hz, 1 H), 5.99 (d, J = 2.6
Hz, 1H), 5.16 (s, 2H), 4.85 (br m, 2H), 3.70 (br
m, 2H), 3.51 (br m, 2H), 3.01 (br m, 2H), 1.97 (br
m, 2H), 1.84 (br m, 2H)

431

'"H NMR (500 MHz, DMSO-d;) & 10.50 (br s,
1H), 8.23 (s, 1H), 7.85 (d, J = 8.5 Hz, 1H), 7.79
(s, 1H), 7.60 (d, J = 7.5 Hz, 1H), 7.48-7.41 (m,

5H), 7.39-7.36 (m, 1H), 6.12 (dd, /= 7.5, 3.0 Hz,
1H), 5.99 (d, J = 3.0 Hz, 1H), 5.15 (s, 2H), 4.92
(brs, 2H), 3.99 (d, J = 12.0 Hz, 2H), 3.70-3.68

(m, 4H), 3.53 (d, J = 12.0 Hz, 2H), 3.19 (br m,

2H)

429

'"H NMR (500 MHz, DMSO-d;) § 9.85 (br s, 1H),
8.24 (s, 1H), 7.85 (d, J = 9.0 Hz, 1H), 7.79 (s,
1H), 7.60 (d, J = 7.5 Hz, 1H), 7.48-7.36 (m, 6H),
6.12 (dd, J=7.5, 3.0 Hz, 1H), 5.99 (d, J = 3.0 Hz,
1H), 5.15 (s, 2H), 4.89 (t, J = 6.5 Hz, 2H), 3.61-
3.54 (m, 4H), 3.00-2.94 (m, 2H), 1.84—1.81 (m,
2H), 1.68-1.65 (m, 3H), 1.41-1.36 (m, 1H)

483

'H NMR (500 MHz, DMSO-dj) 8 9.65 (s, 1H),
8.12 (m, 1H), 7.80-7.67(m, 6H), 7.62 (d, J = 7.5
Hz, 1H), 7.34 (m, 1H), 6.13 (dd, J=7.5, 2.5 Hz,
1H), 5.98 (d, J =2.5 Hz, 1H), 5.27 (s, 2H), 4.58—
4.54 (m, 2H), 2.89 (m, 2H), 2.52-2.42 (m, 4H),

1.73-1.64 (m, 4H)

449

'"H NMR (500 MHz, DMSO-d,) §9.94 (s, 1H),
8.25 (s, 1H), 7.86 (d, J = 8.5 Hz, 1H), 7.80 (d, J =
1.5 Hz, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.50 (s,
4H), 7.43 (dd, J = 8.5, 1.5 Hz, 1 H), 6.13 (dd, J =
7.5,2.5 Hz, 1H), 5.98 (d, J = 3.0 Hz, 1H), 5.16 (s,
2H), 4.85 (t, J = 6.0 Hz, 2H), 3.74-3.72 (m, 2H),
3.54-3.53 (m, 2H), 3.06 (m, 2H), 2.00-1.99 (m,
2H), 1.85-1.83 (m, 2H)




Sl .2HC1 416 111 NW (500 MHz, CD30D) 8 8.78-8.77 (d, J = 4.9 Hz, 1H),
8.37 (t, J = 7.9 Hz, 1H), 8.23 (s, 1H), 7.96 (d, J = 7.9 Hz, 1H), 7.82-7.79 (m,
3H), 7.66-7.64 (dd, J = 7.4, 1.4 Hz, 1H), 7;47-7.44 (d, J= 9.2 Hz, 1H),
6.41-6.39 (dd, J= 7.5, 2.6 Hz, 1H), 6.17 (d, J= 2.8 Hz, 1H), 5.46 (s, 2H), 4.87

{,J=
PH), 2.
LHNM
1%z
pverlay
5.41-6

R (500 MHz, CD30

DRI

5.0 Hz, 2H), 3.86 (f, J =6.

18-2.15 (m, 2H), 2.03-2:
1H), 7.82

39

68.63 (s, 1H
. Mz, LH§',49.7
85, 7.6 Hz, 2
,J=7.5, 2.8 Hz, 1H), 6.16

0 Hz, 2K
D (m, 2H

H), 7.47

1)1l§-ﬁ1QR %ﬁﬂ\ﬂﬂ; 131{7[@0315;@930](3, (m;
1)8.2514 1K) 648(d. -/ = H k. ¢HA5B0 (d, J =

SR

D (1, ;)¢ g 7 Th) 665 /568 (2n),

- 444 {del(=218,9,74-.87Blay, 2H)) 3.54-3.53

dn21. 60 gp,gﬁz,,z.om.% (m, 2H), 1.84—
1.83'(m, 2H)

¢
.
e

449

"H NMR (500 MHz, DMSO-d,) & 10.13 (s, 1H),
8.25 (s, 1H), 7.87 (d, /= 9.0 Hz, 1H), 7.81 (d, J =
2.0 Hz, 1H), 7.64-7.61 (m, 2H), 7.57-7.55 (m, 1
H), 7.47-7.42 (m, 3H), 6.13 (dd, J=7.5,2.5 Hz,
1H), 6.04 (d, J = 3.0 Hz, 1H), 5.20 (s, 2H), 4.86
(t, J = 6.5 Hz, 2H), 3.75-3.71 (m, 2H), 3.54-3.51
(m, 2H), 3.08-3.01 (m, 2H), 2.03-1.99 (m, 2H),
1.86-1.83 (m, 2H)

451

"H NMR (500 MHz, DMSO-dj) 8 9.96 (s, 1H),
8.25 (s, 1H), 7.86 (d, J = 9.0 Hz, 1H), 7.80 (d, J =
2.0 Hz, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.60-7.56
(m, 1H), 7.53-7.48 (m, 1H), 7.43 (dd, J = 9.0, 2.0
Hz, 1H), 7.36-7.35 (m, 1H), 6.14 (dd, J = 7.5,
2.5 Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.15 (s,
2H), 4.86-4.84 (m, 2H), 3.75-3.71 (m, 2H), 3.54—
3.53 (m, 2H), 3.08-3.02 (m, 2H), 2.02-1.99 (m,
2H), 1.86-1.83 (m, 2H)

445

'H NMR (500 MHz, DMSO-dj) & 9.86 (s, 1H),
8.25 (s, 1H), 7.85 (d, J = 9.0 Hz, 1H), 7.79 (s,
1H), 7.58 (d, J = 7.5 Hz, 1H), 7.43-7.39 (m, 3H),
6.99-6.97 (m, 2H), 6.09 (dd, J=7.5, 2.5 Hz,
1H), 5.99 (d, J = 2.0 Hz, 1H), 5.06 (s, 2H), 4.84—
4.83 (m, 2H), 3.78 (s, 3H), 3.74-3.73 (m, 2H),
3.54 (m, 2H), 3.08-3.06 (m, 2H), 2.00 (m, 2H),
1.83 (m, 2H)

10

465

"H NMR (500 MHz, DMSO-dj) & 10.18 (s, 1H),
8.24 (s, 1H), 8.03 (s, 1H), 8.00-7.95 (m, 3H),
7.86 (d, J=9.0 Hz, 1H), 7.80 (d, J = 1.5 Hz, 1H),
7.63-7.54 (m, 4H), 7.43 (dd, J = 9.0, 2.0 Hz, 1H),
6.09 (dd, J = 7.5, 2.5 Hz, 1H), 6.06 (d, J = 2.5 Hz,
1H), 5.34 (s, 2H), 4.87-4.85 (m, 2H), 3.74-3.70
(m, 2H), 3.54-3.52 (m, 2H), 3.06-3.04 (m, 2H),
2.00-1.99 (m, 2H), 1.85-1.83 (m, 2H)

11

OH

376

'"H NMR (500 MHz, DMSO-dj) 8 8.12 (s, 1H),
7.73-7.71 (m, 2H), 7.62 (d, J = 7.5 Hz, 1H),
7.48-7.36 (m, 5H), 7.33 (dd, J = 9.0, 1.5 Hz, 1H),
6.10 (dd, J = 7.5, 2.5 Hz, 1H), 5.99 (d, J = 2.5 Hz,
1H), 5.15 (s, 2H), 4.50 (t, J = 7.0 Hz, 2H), 3.38 (1,
J=6.5 Hz, 2H), 2.01-1.96 (m, 2H)

12

OH

362

'"H NMR (500 MHz, DMSO-dj) 8 8.12 (s, 1H),
7.74-7.71 (m, 2H), 7.61 (d, J = 7.5 Hz, 1H),
7.48-7.36 (m, 5H), 7.31 (dd, J = 9.0, 2.5 Hz, 1H),
6.10 (dd, J = 7.5, 2.5 Hz, 1H), 5.99 (d, J = 2.5 Hz,
1H), 5.15 (s, 2H), 4.48 (t, J = 5.5 Hz, 2H), 3.81 (1,
J=5.5Hz, 2H)




5,30 (s, 2H), 4.87 (t, J = 5.9 Hz, 2H), 3.86 (t, J = 5.9 Hz, 2H), 3.72 (m, 2H),
3.19-3.13 (m, 2H), 2.18-2.15 (m, 2H), 2.03-1.99 (m, 2H) 65 N SO HC1 411
SO 'H NW (500 MHz, CD30D) 68.25 (s, 1H) 7.89 (d, J = 1.4 Hz, 1H), 7.82 (d,
J=8.9Hz, 1H), 7.69 (d, J= 7.1 Hz, 1H), 7.66 (d, J= 7.4 Hz, 2H), 7.53-7.50

dd, JE 8.9, 1.7 Hz, TH), 742 J = 7-1[Hzy Ahk CAE: SmskA 570k,
7.37-7/33 (M, 1H), 7.17 (d, J>15.4 Hz, 1H)56:96+67% (@ 14+ Ha. 5. (ssald ), =

4.89 (t| J= 6.0 Hz, 2H), 3.87 (t, JF 6.0 Hz, Z.H%zalﬁmémemizllj 321812
miH), 2.22-2.11(m/ 2H),2.06{1.65 (m, IH %‘gﬁdﬁi@\éﬁh
(hady: 58 1z,

7 T ,
. ﬁ@ﬁwﬁgi‘%@
500 MHz, CD30I) 68.24 (s, 1H), 7.85 (d, 15, .8 Kz2ufHks 48 :

1H), 7.65d,JJ="6.9 Hz,"1H), 7.48-7.46 (ddmJ2H8 055133 Hm, ZH)3.77. 80-TH24.@n,
4H), 7/19 (m, 1H), 6.56- 6.54 (dd, J = 6.9, 1.9 HZ ¢ 2B)58¢s!- 4314y 283 (t, J

N _ ) 0Alhig 5946 (s, TH),
5.7 Hz, 2H), 3.87-3.85 (m, 2H), 3.73-3 eéﬁ%l’éﬁngﬂﬁgﬁ_ éﬁﬁ %{m,] |
3.02-2/98 (m, 2@),6%{2.9 | 2H), 2.18:2. 150, 2H} 12 G2, 0o orts 2 hei,.
5714 N N 443 | 6.12(dd, J=17.6, 2.6 Hz, 1H), 5.99 (d, J = 2.6 Hz,

_ 1H), 5.15 (s, 2H), 4.5 (t, J = 6.7 Hz, 2H), 3.45—
e wHC! 3.35 (m, 2H), 3.08-3.03 (m, 2H), 2.85-2.80 (m,
2H), 2.30-2.26 (m, 2H), 1.78-1.75 (m, 2H), 1.70—
1.64 (m, 3H), 1.40-1.30 (m, 1H)

N7 'H NMR (500 MHz, DMSO-d,) §9.92 (s, 1H),
8.24 (s, 1H), 7.87 (d, J = 9.0 Hz, 1H), 7.79 (d, J =
N, 2.0 Hz, 1H), 7.60 (d, J = 7.5 Hz, 1H), 7.49-7.41
15 N/CLN 389 | (m, 5H), 7.39-7.35 (m, 1H), 6.13 (dd, J = 7.5, 2.5
[ Hz, 1H), 5.99 (d, J = 3.0 Hz, 1H), 5.16 (s, 2H),
0 : 4.88 (t,J = 6.5 Hz, 2H), 3.63 (m, 2H), 2.20 (d, J =
4.5 Hz, 6H)

'H NMR (500 MHz, DMSO-d;) 8 10.58 (br s,
0.5H), 8.24 (s, 1H), 7.84 (d, J = 9.0 Hz, 1H), 7.79
(s, 1H), 7.60 (d, J = 7.5 Hz, 1H), 7.48-7.36 (m,

HCl
E
(g
16 o N, | 433 | 6H).6.12(dd, J=8.0,3.0 Hz, 1H), 599 (d, /=
/@DN 2.5 Hz, 1H), 5.53-5.39 (m, 1H), 5.15 (s, 2H),
7ON 4.87 (s, 2H), 3.88-3.51 (m, 5H), 3.21-3.16 (m,
N wa 1H), 2.15-2.08 (m, 1H), 1.30-1.23 (m, 1H)

/O 'H NMR (500 MHz, DMSO-d,) & 10.08 (s, 1H),
N 8.24 (d,J = 3.0 Hz, 1H), 7.89 (t, J = 8.8 Hz, 1H),
779 (s, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.49-7.41
17 o /@LNN 443 | (m, 5H),7.39-7.35 (m, 1H), 6.12 (dd, J = 7.6, 2.7
. y Hz, 1H), 5.99 (d, J = 2.7 Hz, 1H), 5.16 (s, 2H),
ﬁ; 4.94-4.90 (m, 2H), 3.76-3.74 (m, 1H), 3.62-3.52

©/\ 0 -HCI (m, 2H), 3.23 (m, 1H), 3.06-3.03 (m, 1H), 1.89—

1.43 (br m, 6H), 1.31 (d, J = 6.3 Hz, 3H)

N,
g D 'H NMR (500 MHz, DMSO-dj,) & 8.17 (s, 1H),
N 7.83 (d, J = 8.9 Hz, 1H),7.75 (d, J = 1.2 Hz, 1H),
7.61 (d, J = 7.5 Hz, 1H), 7.49-7.41 (m, 4H),
18 0 /CLN\N 444 | 7:39-7.35 (m, 2H), 6.12 (dd, J = 7.5, 2.5 Hz, 1H),
/ 5.99 (d, J = 2.7 Hz, 1H), 5.15 (s, 2H), 471 (s,

N
OJ)\; 2H), 3.64 (br m, 6H), 3.40 (br m, 4H), 2.76 (s,

*HCI 3H)




01.2HC1 414 'H NW (500 MHz, CD30D) 68.25 (s, 1H), 7.90 (d, J= 1.8 Hz,
1H), 7.87 (d, J= 8.9 Hz, 1H), 7.75 (s, 1H), 7.51-7.49 (dd, J= 8.9, 1.9 Hz, 1H),
7.40- 7.39 (m, 4H), 7.33-7.30 (dd, J= 8.5, 4,3 Hz, 1H), 6.63 (d, J = 7.6 Hz,

1H), 4.90 (t, J = 5.9 Hz, 2H), 4.54 (s, 2H), 3.86 (t, J = 5.9 Hz, 2H), 3.77-3.68

m, ZH

08 (t, J

\ 2HC1 .3.....,".... N 414"
1H), 8.62-8.58 (t, J=7.0
Ry, 7.8

*HC1

=791
45 (d J){é
o =

,3.18-3.13 (M, 2H), Z57F2.13 (M
H NW (&

3-8 (
~T8 1z, 1H), 6.52-

Hz, 1H),

"

SR

3P4 (sl 8.02 {d, 1,118, 1.342].31
7677 0d (3218, 8 Wy 7.5, 2.5
Hz, 1HJ, 5.69 (d; J=3.0 Hz, 1H), 5.51 (d, /= 6.5
Hz, 1H), 4.77-4.75 (m, 2H), 3.66-3.63 (m, 2H),
3.46-3.45 (m, 2H), 3.00-2.99 (m, 2H), 1.93 (m,
2H), 1.78-1.75 (m, 2H), 1.51 (d, J = 6.5 Hz, 3H)

20

4&
H

445

'"H NMR (500 MHz, DMSO-dj) § 9.65 (s, 1H),
8.25 (s, 1H), 7.85 (d, J= 8.9 Hz, 1H), 7.78 (d, J=
1.7 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H), 7.40-7.49
(m, SH), 7.35-7.39 (m, 1H), 6.12 (dd, J="7.6, 2.7
Hz, 1H), 5.99 (d, J= 2.7 Hz, 1H), 5.16 (s, 2H),
4.90 (t, J= 7.3 Hz, 2H), 3.77 (m, 2H), 3.59 (m,
2H), 1.34 (m, 12H)

21

465

'"H NMR (500 MHz, DMSO-dj) & 8.22 (s, 1H),
7.85(d, J = 8.9 Hz, 1H), 7.78 (m, 1H), 7.61 (d, J
=8.0 Hz, 1H), 7.49-7.35 (m, 6H), 6.13-6.10 (m,
1H), 5.99 (d, J = 2.7 Hz, 1H), 5.16 (s, 2H), 4.95—
4.85 (m, 2H), 4.15-3.85 (m, 2H), 3.70-3.40 (m,

4H), 2.15-1.75 (m, 4H)

22

403

'"H NMR (500 MHz, DMSO-dj) 3 9.93 (s, 1H),
8.17 (d, J= 0.6 Hz, 1H), 7.80 (d, J= 8.9 Hz, 1H),
776 (d, J= 1.7 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H),
7.49-7.35 (m, 6H), 6.12 (dd, J= 7.6, 2.7 Hz, 1H),
5.99 (d, J=2.7 Hz, 1H), 5.15 (s, 2H), 4.55 (t, J=

6.7 Hz, 2H), 3.11-3.06 (m, 2H), 2.75 (s, 3H),
2.74 (s, 3H), 2.28-2.21 (m, 2H)

23

457

'"H NMR (500 MHz, DMSO-dg) & 9.95 (s, 1H),
8.27 (s, 1H), 7.91 (d, J= 9.0 Hz, 1H), 7.78 (d, J=
1.8 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H), 7.49-7.36
(m, 6H), 6.12 (dd, J="7.6, 2.7 Hz, 1H), 5.99 (d, J=
2.7 Hz, 1H), 5.16 (s, 2H), 4.90 (t, J= 6.9 Hz, 2H),
3.71-3.66 (m, 2H), 3.59-3.34 (m, 2H), 1.94-1.85
(m, 2H), 1.75-1.45 (m, 4H), 1.33 (d, J= 6.3 Hz,
6H)

24

459

"H NMR (500 MHz, DMSO-dg) 6 11.12 (s, 1H),
8.24 (s, 1H), 7.88 (d, J= 8.9 Hz, 1H), 7.79 (s, 1H),
7.61 (d, J= 7.6 Hz, 1H), 7.49-7.36 (m, 6H), 6.12
(dd, J= 6.6, 1.4 Hz, 1H), 5.99 (d, J= 2.3 Hz, 1H),
5.16 (s, 2H), 4.96 (t, J= 6.9 Hz, 2H), 4.05-3.89
(m, 2H), 3.60-3.55 (m, 4H), 2.76-2.70 (m, 2H),
1.13 (d, J= 6.2 Hz, 6H)

25
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400

'H NMR (500 MHz, DMSO-dg) & 10.22 (s, 1H),
8.31(d, J=0.7 Hz, 1H), 7.84 (d, J = 8.9 Hz, 1H),
7.82(d, J = 1.6 Hz,, 1H), 7.59 (d, J = 7.6 Hz, 1H),
7.49-7.36 (m, 6H), 6.12 (dd, J = 7.6, 2.7 Hz, 1H),

5.99 (d, J = 2.7 Hz, 1H), 5.70 (s, 2H), 5.16 (s,
2H), 3.87 (s, 4H)




6.52 (M, 2H), 4.89 (t, J = 5.6 Hz, 2H), 3.86 (t, J = 5.6 Hz, 2H), 3.72-3.68 (m,
2H), 3.48-3.45 (m, 2H), 3.18-3.11 (m, 4H), 2.17-2.13 (m, 2H), 2.04- 1.99 (m,
2H) 69 oill N 1110.H CI NC 440 1HNMR (590 MHz, DMSO-d6) 9.83 (s,
1E1)5 8.25 (s, 1H), 7.92 (d, J = 8.5 Hz, 2H), 7.85 (d, J = 9.0 Hz, 1H), 7.80 (s,

H), 7.
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430

2.11= 205(m 2H), 1.99-1.91"(m, 1H),
1.65-1.59 (m, 1H)
"H NMR (500 MHz, DMSO-d;) 5 8.80 (s, 1H),
8.17 (s, 1H), 7.81 (d, J = 8.8 Hz, 1H), 7.75 (s,
1H), 7.61 (d, J = 7.6 Hz, 1H), 7.49-7.41 (m, 4H),
7.40-7.35 (m, 2H), 6.13-6.10 (m, 1H), 5.99 (d, J
=2.7 Hz, 1H), 5.15 (s, 2H), 4.79-4.51 (m, 2H),
3.51-3.35 (m, 6H), 3.22-2.98 (m, 4H)

28

459

'"H NMR (500 MHz, DMSO-d) 3 10.85 (s, 1H),
8.28 (s, 1H), 7.94 (d, J = 8.8 Hz, 1H), 7.80 (s,
1H), 7.62 (d, J = 7.6 Hz, 1H), 7.45-7.31 (m, 6H),
6.12 (dd, J = 7.6, 2.6 Hz, 1H), 6.00 (d, J = 2.6 Hz,
1H), 5.16 (s, 2H), 4.95-4.93 (m, 2H), 3.97-3.93
(m, 2H), 3.85-3.75 (m, 2H), 3.61-3.51 (m, 4H),
1.23-1.18 (m, 6H)

29

472

"H NMR (500 MHz, DMSO-dy) 8 8.13 (s, 1H),
7.76 (d,J =9 Hz, 1H), 7.72 (s, 1H), 7.51 (d, J =
7.5 Hz, 1H), 7.47-7.32 (m, 6H), 6.10-6.08 (m,
1H), 5.94 (d, J = 2.5 Hz, 1H), 5.15 (s, 2H), 4.80—
4.70 (m, 2H), 3.67-3.51 (m, 4H), 3.35-3.27 (m,
4H), 3.05-2.85 (m, 2H), 1.99 (s, 3H)

30

417

"H NMR (500 MHz, DMSO-ds) 8 9.15 (s, 1H),
8.18 (s, 1H), 7.75-7.70 (m, 2H), 7.62 (d, J= 7.6
Hz, 1H), 7.49-7.40 (m, 4H), 7.39-7.35 (m, 2H),
6.11 (dd, J="7.6, 2.7 Hz, 1H), 5.99 (d, J=2.7 Hz,
1H), 5.15 (s, 2H), 4.64—4.60 (m, 2H), 4.20-4.15

(m, 1H), 3.93-3.88 (dd, J= 12.6, 3.3 Hz, 1H),
3.68-3.60 (m, 1H), 3.36-3.32 (m, 1H), 3.15 (d,

J=12.6 Hz, 1H), 2.96-2.84 (m, 2H)

31

465

'"H NMR (500 MHz, DMSO-dy) & 8.23 (s, 1H),
7.86 (d, J= 8.9 Hz, 1H), 7.79 (s, 1H), 7.60 (d, J=
7.6 Hz, 1H), 7.49-7.41 (m, SH), 7.40-7.36 (m,
1H), 6.12 (dd, J= 7.6, 2.7 Hz, 1H), 5.99 (d, J=2.7
Hz, 1H), 5.16 (s, 2H), 4.95-4.85 (m, 2H), 3.75—
3.65 (m, 4H), 3.29-3.21 (m, 2H), 2.42-2.28 (m,
4H)

32

444

"H NMR (500 MHz, DMSO-dy)  8.23 (s, 1H),
7.86 (d, J = 8.9 Hz, 1H), 7.78 (s, 1H), 7.61 (d, J =
7.6 Hz, 1H), 7.49-7.35 (m, 6H), 6.12 (dd, J = 7.6,

2.7 Hz, 1H), 5.99 (d, J = 2.7 Hz, 1H), 5.16 (s,
2H), 4.95-4.85 (m, 2H), 3.90-3.55 (m, 4H), 3.41—

3.31 (m, 4H), 1.99 (s, 1H)




416 7.64 (d, J =7.5Hz, 1H), 7.43 (dd, J = 9.0, 2.0 Hz,

=7.5, 2.5 Hz, 1H), 6.05 (d, J =

Hz, 2H),

I-ICI 1H), 6.15 (dd, J

2.5 Hz, 1H), 5.27 (s, 2H), 4.87 (t, J = 6.5

3.71-3.74 (m, 2H), 3.51-3.54 (j2H), 3.02-3.06

33
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443

"H NMR (500 MHz, DMSO-dy) § 10.31 (s, 1H),
8.26 (s, 1H), 7.88 (d, J = 8.9 Hz, 1H), 7.79 (d, J =
1.8 Hz, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.49-7.41
(m, SH), 7.40-7.35 (m, 1H), 6.12 (dd, J = 7.6, 2.7
Hz, 1H), 5.99 (d, J = 2.7 Hz, 1H), 5.16 (s, 2H),
4.92-4.86 (m, 2H), 3.99-3.95 (m, 1H), 3.71-3.65
(m, 2H), 3.47-3.43 (m, 1H), 2.30-2.24 (m, 1H),
2.16-2.12 (m, 1H), 1.75-1.71 (m, 1H), 1.63-1.58
(m, 1H), 1.40 (d, J = 6.5 Hz, 3H), 1.13 (d, /= 6.6
Hz, 3H)

34

417

"H NMR (500 MHz, DMSO-d¢) 8 8.90 (5, 1H),
8.23 (s, 1H), 7.84 (d, J = 8.9 Hz, 1H), 7.78 (d, J =
1.8 Hz, 1H), 7.60 (d, J = 7.6 Hz, 1H), 7.49-7.40
(m, SH), 7.39-7.35 (m, 1H), 6.12 (dd, J = 7.6, 2.7
Hz, 1H), 5.99 (d, J = 2.9 Hz, 1H), 5.16 (s, 2H),
4.84 (t,J = 6.7 Hz, 2H), 3.45-3.40 (m, 2H), 2.85—
2.80 (m, 2H), 2.01-1.94 (m, 1H), 0.95 (d, J = 6.7
Hz, 6H)

35

485

"H NMR (500 MHz, DMSO-dj) 5 8.85 (s, [H),
8.26 (s, 1H), 7.81 (d, J= 9.0 Hz, 1H), 7.78 (s, J=
1.8 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H), 7.49-7.41
(m, 5H), 7.40-7.35 (m, 1H), 6.12 (dd, J= 7.6, 2.7
Hz, 1H), 5.99 (d, J= 2.7 Hz, 1H), 5.16 (s, 2H),
4.87 (t, J= 8.0 Hz, 2H), 3.62-3.55 (m, 2H), 2.05—
1.95 (m, 2H), 1.91-1.83 (m, 1H), 1.78-1.71 (m,
2H), 1.63-1.61 (m, 1H), 1.61-1.56 (m, 6H), 1.37—
1.31 (m, 6H)

36

459

"H NMR (500 MHz, DMSO-dg) & 10.19 (s, 1H),
8.24 (s, 1H), 7.89 (d, J = 8.9 Hz, 1H), 7.79 (d, J =
1.4 Hz, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.49-7.41
(m, 5H), 7.40-7.35 (m, 1H), 6.12 (dd, J = 7.6, 2.7
Hz, 1H), 5.99 (d, J = 2.7 Hz, 1H), 5.16 (s, 2H),
4.98 (m, 2H), 3.89-3.70 (m, 2H), 3.65-3.52 (m,
3H), 3.45-3.35 (m, 1H), 3.10-2.85 (m, 2H), 1.41
(s, 3H), 1.21 (s, 3H)

37

414

"H NMR (500 MHz, DMSO-dj) 5 9.75 (s, 1H),
8.31(d, J= 0.8 Hz, 1H), 7.86 (d, J = 8.9 Hz, 1H),
7.83 (d, J= 1.5 Hz, 1H), 7.59 (d, J = 7.6 Hz, 1H),
7.49-7.41 (m, 5H), 7.40-7.35 (m, 1H), 6.13 (dd, J
=17.6,2.9 Hz, 1H), 5.99 (d, J = 2.8 Hz, 1H), 5.82

(s, 2H), 5.16 (s, 2H), 3.95 (1, J = 9.9 Hz, 2H),
3.80-3.75 (m, 2H), 3.15 (s, 3H)

38

417

"H NMR (500 MHz, DMSO-d¢) 8 9.38 (s, 1H),
8.26 (s, 1H), 8.00 (d, J= 9.0 Hz, 1H), 7.82 (s, J=
1.5 Hz, 1H), 7.62 (d, J= 7.5 Hz, 1H), 7.49-7.35
(m, 6H), 6.12 (dd, J="7.5, 2.5 Hz, 1H), 5.99 (d, J=
3.0 Hz, 1H), 5.16 (s, 2H), 3.91 (d, J= 4.5 Hz, 2H),
2.71(d, J= 5.0 Hz, 6H), 1.85 (s, 6H)

39

445

"H NMR (500 MHz, DMSO-ds) § 8.24 (d, J=4.5
Hz, 1H), 7.88-7.81 (m, 1H), 7.79 (d, J = 1.3 Hz,

1H), 7.60 (d, J = 7.6 Hz, 1H), 7.48-7.35 (m, 6H),

6.13-6.10 (m, 1H), 5.99 (d, J = 2.7 Hz, 1H), 5.16

(s, 2H), 4.89-4.84 (m, 2H), 4.15-4.10 (m, 0.6H),
4.08-4.02 (m, 0.4H), 3.71-3.68 (m, 3H), 3.59—
3.51 (m, 1H), 3.23 (s, 3H), 3.20-3.05 (m, 2H),

2.31-2.21 (m, 0.6H), 2.19-2.10 (m, 0.4H), 1.99—

1.89 (m, 1H)




(m, 2H), 2.00-2.03 (M, 2H), 1.83-1.85 (m, 2H)
DMSO-d6) 10.23 (s, 1H),
= 0* 2.0 Hz, 1H), 7.69-7.74 (m, 4H), 7.§3{d, J= 7.5

(m, 2H), 7.47-7.50 (m, 2H),

31-I NMR (500 MHz,

8.25 (s, 1H), 7.87 (d, J = 9.0 Hz, 1H), 7.80 (d, J

Hz, 1H), 7.56-7.57

40
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"H NMR (500 MHz, DMSO-d¢) 8 9.25 (s, 1H),
9.01 (s, 1H), 8.25 (s, 1H), 7.86 (d, J= 8.9 Hz, 1H),
7.79 (d, J= 1.7 Hz, 1H), 7.60 (d, J= 7.6 Hz, 1H),
7.49-7.35 (m, 6H), 6.12 (dd, J= 7.6, 2.6 Hz, 1H),
5.99 (d, J=2.7 Hz, 1H), 5.16 (s, 2H), 4.85-4.71
(m, 2H), 4.02-3.92 (m, 1H), 3.32-3.22 (m, 1H),
3.20-3.11 (m, 1H), 2.14-2.05 (m, 1H), 2.02-1.92
(m, 1H), 1.91-1.85 (m, 1H), 1.78-1.68 (m, 1H)

41
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"H NMR (500 MHz, DMSO-dy) 8 9.15 (s, 1H),
9.01 (s, 1H), 8.26 (s, 1H), 7.86 (d, J= 9.0 Hz, 1H),
779 (d, J= 1.5 Hz, 1H), 7.60 (d, J= 8.0 Hz, 1H),
7.49-7.35 (m, 6H), 6.12 (dd, J="7.5, 2.5 Hz, 1H),
5.99 (d, J= 2.5 Hz, 1H), 5.16 (s, 2H), 4.85-4.71
(m, 2H), 4.02-3.95 (m, 1H), 3.32-3.22 (m, 1H),
3.20-3.11 (m, 1H), 2.14-2.05 (m, 1H), 2.02-1.92
(m, 1H), 1.91-1.85 (m, 1H), 1.78-1.68 (m, 1H)

42

419

"H NMR (500 MHz, DMSO-dj) 6 9.49 (s, 1H),
8.18 (s, 1H), 7.78 (d, J = 9.0 Hz, 1H), 7.74 (d, J =
2.0 Hz, 1H), 7.59 (d, J = 7.5 Hz, 1H), 7.49-7.27
(m, 6H), 6.12 (dd, J = 8.0 Hz, 3.0 Hz, 1H), 5.99
(d, J=3.0 Hz, 1H), 5.96 (s, 1H), 5.16 (s, 2H),
4.56-4.46 (m, 2H), 4.41-4.33 (s, 1H), 3.23-3.17
(m, 1H), 3.12-3.04 (m, 1H), 2.76 (s, 6H)

43

*HCI

419

"H NMR (500 MHz, DMSO-ds) & 9.46 (s, 1H),
8.17 (s, 1H), 7.78 (d, J = 8.5 Hz, 1H), 7.74 (d, J =
1.5 Hz, 1H), 7.60 (d, J = 7.5 Hz, 1H), 7.49-7.34
(m, 6H), 6.13-6.10 (m, 1H), 5.99 (d, J = 3.0 Hz,
1H), 5.85 (s, 1H), 5.15 (s, 2H), 4.56-4.46 (m,
2H), 4.41-4.33 (s, 1H), 3.20-3.05 (m, 1H), 3.05—
2.95 (m, 1H), 2.71 (s, 6H)

44

417

"H NMR (500 MHz, DMSO-ds) 6 9.38 (s, 1H),
8.91 (s, 1H), 8.27 (s, 1H), 7.84 (d, J = 8.9 Hz,
1H), 7.80 (d, J = 1.4 Hz, 1H), 7.61 (d, J= 7.6 Hz,
1H), 7.49-7.34 (m, 6H), 6.12 (dd, J = 7.6, 2.7 Hz,
1H), 5.99 (d, J = 2.7 Hz, 1H), 5.39 (s, 1H), 5.16
(s, 2H), 4.86 (dd, J = 14.8, 4.7 Hz, 1H), 4.78-4.71
(m, 1H), 4.43 (s, 1H), 4.18 (s, 1H), 3.45-3.38 (m,
1H), 3.08-3.01 (m, 1H), 2.08-2.02 (m, 1H), 1.89—
1.81 (m, 1H)

45

443

"H NMR (500 MHz, DMSO-ds) & 8.02 (s, 1H),
7.66 (d, J = 1.6 Hz, 1H), 7.51 (d, J = 8.9 Hz, 1H),
7.44-7.35 (m, 6H), 7.29 (d, J = 7.4 Hz, 1H),
6.10-6.05 (m, 2H), 5.06 (s, 2H), 4.48 (t, /= 6.9
Hz, 2H), 4.36 (s, 1H), 3.95 (d, J = 7.8 Hz, 1H),
3.59 (dd, J = 7.6, 1.7 Hz, 1H), 3.40 (s, 1H), 3.15—
3.05 (m, 1H), 2.88 (dd, /= 9.9, 1.6 Hz, 1H) 2.53
(d, J=9.8 Hz, 1H), 1.80-1.74 (m, 2H), 1.72—
1.67(m, 1H)

46

428

'"H NMR (500 MHz, DMSO-d;) & 10.39 (s, 1H),
10.21 (s, 1H), 8.32 (s, 1H), 7.85-7.83 (m, 2H),
7.59 (d, J = 7.5 Hz, 1H), 7.49-7.36 (m, 6H), 6.13
(dd, J = 8.0 Hz, 3.0 Hz, 1H), 5.99 (d, J = 3.0 Hz,
1H), 5.69 (s, 2H), 5.16 (s, 2H), 3.65 (s, 2H), 1.33
(s, 6H)




71 ay * .1-1C1 491 7.43 (dd, J = 9.0, 2.0 Hz, 1H), 7.37-7.40 (m, 1H), 6.15

(dd, J=17.5, 2.5 Hz, 1H), 6.02 (d, J = 2.5 Hz, el

6.5 Hz, 2H), 3.70-  3.74 (m, 2H), 3.51-334 (M, 2H), 3.02-3.06 (M,

1.99-2.01 (m, 2H), 1.82-1.86 (m, 2H)

1H), 5.21 (s, 2H), 4.87 (t, J =
2H),

"H NMR (500 MHz, DMSO-dg) 5 8.02 (s, 1H),
. Nﬁ\Q 7.66 (d, J = 1.0 Hz, 1H), 7.48 (d, J = 11.0 Hz,
O;,N 1H), 7.44-7.35 (m, 6H), 7.29 (d, J = 7.0 Hz, 1H),
47 b F447 6.10-6.05 (m, 2H), 5.06 (s, 2H), 4.73-4.59 (m,
@Ao & 1H), 4.52 (t, J = 7.0 Hz, 2H), 2.88 (t, J = 7.0 Hz,
2H), 2.69-2.60 (m, 2H), 2.49-2.42 (m, 2H), 1.94—
1.81 (m, 4H)
F
2] 'HNMR (500 MHz, DMSO-ds) 8 10.62-10.50
N (m, 1H), 8.25 (s, 1H), 7.85 (d, J = 8.0 Hz, 1H),
S 7.80 (s, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.48-7.42
48 R 433 | (m,5H),7.39-7.36 (m, 1H), 6.13 (dd, J = 7.5, 3.0
0 /CLN Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.54-5.39 (m,
7 1H), 5.16 (s, 2H), 4.87-4.82 (m, 2H), 3.81-3.53
/@ (m, 4H), 3.55-3.20 (m, 2H, overlapping with H,O
©/\o Z Hal peak), 2.14-2.01 (s, 2H)
F?%
N '"H NMR (500 MHz, DMSO-dj) & 8.22 (s, 1H),
S 7.84 (d, J=9.0 Hz, 1H), 7.77 (s, 1H), 7.61 (d, J =
49 R 45] | 7.5Hz 1H), 7.48-7.36 (m, 6H), 6.12 (dd, J = 7.5,
0 /CLN 3.0 Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.16 (s,
% 2H), 4.76 (br s, 2H), 3.71 (br s, 8H, overlapping
/@ with H,O peak)
©/\o & HCI
OH
'"H NMR (500 MHz, DMSO-dy) 8 9.56 (br s, 1H),
N 8.24 (s, 1H), 7.86 (t, J = 9.5 Hz, 1H), 7.79 (s, 1H),
7.60 (d, J = 7.5 Hz, 1H), 7.48-7.42 (m, 5H),
S 7.39-7.36 (m, 1H), 6.13 (dd, J = 7.5, 2.5 Hz, 1H),
50 o N 445 | 599 (d,J=2.5Hz, 1H), 5.16 (s, 2H), 5.08-4.99
@DN (m, 1H), 4.91-4.88 (m, 2H), 3.96-3.93 (m, 1H),
/@N 3.72-3.57 (m, 4H), 3.46-3.78 (m, 1H), 3.19-3.15
- (m, 1H), 2.09-1.99 (m, 1H), 1.89-1.84 (m, 1H),
©/\ 1.77-1.70 (m, 1H), 1.59-1.57 (m, 1H)
HO
(Nj "H NMR (500 MHz, DMSO-dj) & 10.28 (br s,
1H), 8.20 (s, 1H), 7.82 (d, J = 8.0 Hz, 1H), 7.77
S (s, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.48-7.36 (m,
51 o N 431 6H), 6.12 (dd, J = 7.5, 2.5 Hz, 1H), 5.99 (d, J =
/@DN 2.5 Hz, 1H), 5.15 (s, 2H), 4.75 (br s, 2H), 4.32 (br
/@1 s, 1H), 3.57 (br s, 2H), 3.15-2.99 (m, 2H), 2.11—
_ 2.00 (m, 2H) 1.71 (br s, 2H)
©/\0 *HCI




31-1 NMR (500 MHz, DMSO-d6) 9.99 (s, 1H), 8.25 (s, 1H), 7.86 (d, J = 9.0
Hz, 1H), 7.80 (d, J = * 2.0 Hz, 1H), 7.63 (d, J = 7.5 Hz, 1H), 7.43 (dd, J 72
IN 451 =9.05 2.0 Hz, 1H), 7.22-7.28 (m, 3H), 6.17 (dd, J

52

MeO

&4

459

'"H NMR (500 MHz, DMSO-dy) § 9.86 (br s, 1H),
8.25 (s, 1H), 7.84 (d, /=9.0 Hz, 1H), 7.79 (d, J =
1.5 Hz, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.48-7.42
(m, 5H), 7.39-7.36 (m, 1H), 6.13 (dd, J =7.5, 2.5
Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.16 (s, 2H),
4.89-4.81 (m, 2H), 3.94-3.92 (m, 1H), 3.79 (m,
1H), 3.69-3.62 (m, 3H), 3.57-3.54 (m, 1H), 3.32
(s, 3H, overlapping with H,O peak), 3.15-3.11
(m, 1H), 2.14-2.12 (m, 1H), 2.11-1.99 (m, 1H),
1.89-1.83 (m, 1H), 1.71-1.67 (m, 1H)

53

431

'"H NMR (500 MHz, DMSO-d,) & 8.12 (s, 1H),
775 (d, J=9.5 Hz, 1H), 7.72 (d, J = 2.0 Hz, 1H),
7.62 (d, J=17.5 Hz, 1H), 7.48-7.42 (m, 4H),
7.39-7.36 (m, 1H), 7.32 (dd, J = 9.0, 2.0 Hz, 1H),
6.10 (dd, J = 7.5, 2.5 Hz, 1H), 5.99 (d, J = 2.5 Hz,
1H), 5.15 (s, 2H), 4.64 (d, J = 4.5 Hz, 1H), 4.52
(t,J = 6.5 Hz, 2H), 4.13-4.12 (m, 1H), 2.88 (t, J =
6.5 Hz, 2H), 2.76 (dd, J = 9.5, 6.5 Hz, 2H) 2.61—
2.53 (m, 1H), 2.32 (dd, J = 9.5, 4.0 Hz, 1H),
1.92-1.88 (m, 1H), 1.50-1.48 (m, 1H)

54

445

'H NMR (500 MHz, DMSO-ds) § 9.62 (br s, 1H),
8.24 (s, 1H), 7.84 (d, J = 8.5 Hz, 1H), 7.79 (d, J =
1.5 Hz, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.48-7.42
(m, 5H), 7.39-7.36 (m, 1H), 6.13 (dd, J = 7.5, 2.5
Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.54-5.53 (m,
1H), 5.16 (s, 2H), 4.91-4.82 (m, 2H), 3.94-3.92
(m, 1H), 3.78-3.77 (m, 1H), 3.68-3.62 (m, 3H),
3.57-3.55 (m, 1H), 3.22-3.15 (m, 1H), 2.11-1.98
(m, 2H), 1.87-1.71 (2H)

55

445

'"H NMR (500 MHz, DMSO-dj) & 9.70 (br s, 1H),
8.24 (s, 1H), 7.84 (d, J = 9.0 Hz, 1H), 7.79 (d, J =
2.0 Hz, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.48-7.42
(m, 5H), 7.39-7.36 (m, 1H), 6.12 (dd, J = 8.0, 3.0
Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.52 (brs, 1H),
5.15 (s, 2H), 4.92-4.83 (m, 2H), 3.94-3.92 (m,
1H), 3.80-3.78 (m, 1H), 3.69-3.64 (m, 3H), 3.57—
3.52 (m, 1H), 3.16-3.11 (m, 1H), 2.10-1.97 (m,
2H), 1.87-1.71 (m, 2H)

56

447

'"H NMR (500 MHz, DMSO-dy) & 8.95 (br s, 2H),
8.23 (s, 1H), 7.82 (d, J = 8.5 Hz, 1H), 7.79 (d, J =
2.0 Hz, 1H), 7.60 (d, J = 8.0 Hz, 1H), 7.48-7.40
(m, SH), 7.39-7.36 (m, 1H), 6.12 (dd, /= 7.5, 3.0
Hz, 1H), 5.99 (d, J = 2.5 Hz, 1H), 5.16 (s, 2H),
477 (t, J = 6.0 Hz, 2H), 3.55 (br s, 1H), 3.45 (br
s, 2H), 1.97-1.93 (m, 2H), 1.71-1.67 (m, 2H),
1.64-158 (m, 2H), 1.56-1.51 (m, 2H)




HCI = 7.5, 2.5 Hz, 1H), 5.98 (d, J = 2.5 Hz, 1H), 5.20 (s, 2H), 4.85 (t, J= 6.0
2H), 3.53-3.54 (m, 2H), 3.02-3.08 (M, 2H), 1.99-
31-1 NNIR (500 MHz, DMSO-d6) 10.61 (s,

Hz , 2H), 3.71-3.75 (m,

2.02 (m, 2H), 1.83-1.88 (m, 2H)

1H),

57 ON@N

431

'H NMR (500 MHz, CD;0D) & 8.23 (s, 1H),
7.84-7.75 (m, 2H), 7.60-7.54 (dd, J = 6.7, 0.6
Hz, 1H), 7.47-7.41 (dd, J = 8.9, 2.0 Hz, 1H),
7.28-7.20 (m, 2H), 7.04-6.96 (m, 2H), 6.47—6.40
(m, 2H), 4.87 (t, J = 5.7 Hz, 2H), 3.86 (t, J = 5.7
Hz, 2H), 3.74-3.63 (br m, 2H), 3.21-3.10 (br m,
2H), 3.01-2.92 (m, 2H), 2.92-2.83 (m, 2H), 2.23—
2.09 (m, 2H), 2.08-1.95 (m, 2H)

58

489

'"H NMR (500 MHz, CD;0D) & 8.23 (s, 1H), 7.83
(s, 1H), 7.78 (d, J = 8.8 Hz, 1H), 7.61-7.51 (m,
6H), 7.48-7.44 (dd, J = 9.0, 2.0 Hz, 1H), 7.41 (t,
J=17.6 Hz, 2H), 7.35-7.27 (m, 3H), 6.49-6.47
(m, 1H), 4.86 (t, J = 5.7 Hz, 2H), 3.85 (t, J = 5.7
Hz, 2H), 3.74-3.62 (br m, 2H), 3.20-3.11 (br m,
2H), 3.07-3.00 (m, 2H), 2.97-2.91 (br m, 2H),
2.19-2.11 (m, 2H), 2.05-1.96 (br m, 2H)

59

429

'"H NMR (500 MHz, CDCls) & 8.23 (s, 1H), 7.82
(d,J = 1.7 Hz, 1H), 7.77 (d, J = 8.9 Hz, 1H), 7.56
(d, J=7.5Hz, 1H), 7.49-7.42 (dd, J = 8.9, 2.0
Hz, 1H), 7.31-7.21 (m, 4H), 7.21-7.15 (m, 1H),
6.47-6.40 (m, 2H), 4.87 (t, J = 5.8, 2H), 4.45 (s,
1H), 4.00-3.78 (br m, 3H), 3.76-3.41 (br m, 2H),
3.24-3.11 (brs, 1H), 3.03-2.95 (m, 2H), 2.95—
2.87 (m, 2H), 2.45-1.90 (br m, 2H)

60

443

"H NMR (500 MHz, CD;0D)  8.18 (s, 1H), 7.77
(d,J=1.7Hz, 1H), 7.72 (d, J = 8.9 Hz, 1H), 7.52
(d, J=7.5Hz, 1H), 7.41-7.39 (dd, J = 8.9, 1.9
Hz, 1H), 7.25-7.19 (m, 4H), 7.14 (t, J = 7.2 Hz,
1H), 6.40-6.39 (m, 2H), 4.90-4.85 (m, 2H), 4.09—
4.03 (m, 1H), 3.87-3.84 (m, 2H), 3.76-3.64 (m,
4H), 2.95-2.92 (m, 2H), 2.87-2.84 (m, 2H), 2.23—
2.07 (m, 2H), 2.03-1.84 (m, 2H)

61

428

"H NMR (500 MHz, CD;0D) & 8.23 (s, 1H), 7.83
(s,2H),7.62(d,J=6.95Hz, 1H), 7.46 (d, J= 1.4
Hz, 1H), 7.30-7.17 (m, 5H), 6.51 (dd, / =7.0, 1.1
Hz, 1H), 6.48 (s, 1H), 4.95 (t, J =5.85, 2H), 3.57
(m, 2H), 3.61-3.56 (m, 8H), 3.01-2.98 (m, 2H),
2.94-2.91 (m, 2H)

62

429

"H NMR (500 MHz, CD;0D) 8 8.23 (s, 1H), 7.82
(d,J=1.4Hz, 1H), 7.78 (d, J = 8.9 Hz, 1H), 7.56
(d, J=7.6 Hz, 1H), 7.47-7.44 (dd, J=8.9, 1.9
Hz, 1H), 7.30-7.23 (m, 4H), 7.20-7.17 (t, J=7.2
Hz, 1H), 6.45 (m, 2H), 4.94 (m, 2H), 4.07 (br m,
2H), 3.84-3.78 (m, 4H) 3.63 (m, 2H), 3.34-3.26,
(m, 2H, overlapping with solvent peak), 3.00—
2.97 (m, 2H), 2.92-2.89 (m, 2H)

63 0

416

'"H NMR (500 MHz, CD;0D) § 8.78-8.77 (d, J =
4.9 Hz, 1H), 8.37 (t, J = 7.9 Hz, 1H), 8.23 (s, 1H),
7.96 (d, J = 7.9 Hz, 1H), 7.82-7.79 (m, 3H),
7.66-7.64 (dd, J = 7.4, 1.4 Hz, 1H), 7.47-7.44 (d,
J=9.2Hz, 1H), 6.41-6.39 (dd, /= 7.5, 2.6 Hz,
1H), 6.17 (d, J = 2.8 Hz, 1H), 5.46 (s, 2H), 4.87
(t, J = 6.0 Hz, 2H), 3.86 (t, J = 6.0 Hz, 2H), 3.70—
3.69 (m, 2H), 3.18-3.13 (m, 2H), 2.18-2.15 (m,
2H), 2.03-2.00 (m, 2H)




CNN'h 8.24 (s, 1H), 7.86 (d, J = 9.0 Hz, 1H), 7.79 (s, 1H), 7.61 (d, J=7.5
Hz, 1H), 7.52-7.55 (m, 2H), 73 N 449 7.43 (d, J= 9.0 Hz, 1H), 7.24-7.29 (m,
2H), 6.12 *BC! (dd, J = 7.5, 2.5 Hz, 1H),$,00 (d, J = 2.5 Hz, 1H), 5.14 (s,

2H), 4.93 (m, 2H), 3.98-4.00 (m, 2H),

64
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450

'"H NMR (500 MHz, CD;0D) 6 8.63 (s, 1H), 8.23
(s, 1H), 8.00-7.98 (dd, J = 8.3, 2.1 Hz, 1H), 7.82
(d, J=1.9 Hz, 1H), 7.79 (d, / = 8.9 Hz, 1H),
7.66-7.64 (2 overlapping d, J = 8.5, 7.6 Hz, 2H),
7.47-7.44 (dd, J = 8.9, 1.8 Hz, 1H), 6.41-6.39
(dd, J=17.5,2.8 Hz, 1H), 6.16 (d, J = 2.6 Hz, 1H),
5.30 (s, 2H), 4.87 (t, J = 5.9 Hz, 2H), 3.86 (t, J =
5.9 Hz, 2H), 3.72 (m, 2H), 3.19-3.13 (m, 2H),
2.18-2.15 (m, 2H), 2.03-1.99 (m, 2H)

65

411

'H NMR (500 MHz, CD;0D) § 8.25 (s, 1H), 7.89
(d, J=1.4 Hz, 1H), 7.82 (d, J = 8.9 Hz, 1H), 7.69
(d,J=7.1Hz, 1H), 7.66 (d, J = 7.4 Hz, 2H),
7.53-7.50 (dd, J = 8.9, 1.7 Hz, 1H), 7.42 (t, J =
7.1 Hz, 2H), 7.49 (d, J = 15.4 Hz, 1H), 7.37-7.33
(m, 1H), 7.17 (d, J = 15.4 Hz, 1H), 6.96-6.94 (m,
1H), 6.75 (s, 1H), 4.89 (t, J = 6.0 Hz, 2H), 3.87 (t,
J=6.0 Hz, 2H), 3.74-3.67 (m, 2H), 3.21-3.12
(m, 2H), 2.22-2.11 (m, 2H), 2.06-1.95 (m, 2H)

66

413

'"H NMR (500 MHz, CD;0D) 5 8.24 (s, 1H), 7.85
(d,J=1.9 Hz, 1H), 7.80 (d, J = 8.9 Hz, 1H), 7.65
(d, J= 6.9 Hz, 1H), 7.48-7.46 (dd, J = 8.9, 1.9
Hz, 1H), 7.30-7.24 (m, 4H), 7.19 (m, 1H), 6.56—
6.54 (dd, J = 6.9, 1.9 Hz, 1H), 6.52 (s, 1 H), 4.88
(t, J=5.7 Hz, 2H), 3.87-3.85 (m, 2H), 3.73-3.68
(m, 2H), 3.19-3.15 (m, 2H), 3.02-2.98 (m, 2H),
2.95-2.92 (m, 2H), 2.18-2.15 (m, 2H), 2.03-2.00
(m, 2H)

67

414

'"H NMR (500 MHz, CD;0D) § 8.25 (s, 1H), 7.90

(d, J=1.8 Hz, 1H), 7.87 (d, J = 8.9 Hz, 1H), 7.75

(s, 1H), 7.51-7.49 (dd, J = 8.9, 1.9 Hz, 1H), 7.40—

7.39 (m, 4H), 7.33-7.30 (dd, J = 8.5, 4.3 Hz, 1H),
6.63 (d, J = 7.6 Hz, 1H), 4.90 (t, J = 5.9 Hz, 2H),
4.54 (s, 2H), 3.86 (t, J = 5.9 Hz, 2H), 3.77-3.68
(m, 2H), 3.18-3.13 (m, 2H), 2.17-2.13 (m, 2H),

2.03-2.00 (m, 2H)

68

414

"H NMR (500 MHz, CD;0D) & 8.80-8.79 (d, J =
5.9 Hz, 1H), 8.62-8.58 (t, J = 7.0 Hz, 1H), 8.24
(s, 1H), 8.09 (d, J = 8.1 Hz, 1H), 7.98 (t, J = 7.1
Hz, 1H), 7.83-7.82 (m, 2H), 7.67 (d, J = 6.8 Hz,
1H), 7.47-7.45 (dd, J = 8.9, 1.8 Hz, 1H), 6.52—
6.52 (m, 2H), 4.89 (t, J = 5.6 Hz, 2H), 3.86 (t, J =
5.6 Hz, 2H), 3.72-3.68 (m, 2H), 3.48-3.45 (m,
2H), 3.18-3.11 (m, 4H), 2.17-2.13 (m, 2H), 2.04—
1.99 (m, 2H)

69

440

'H NMR (500 MHz, DMSO-d;) & 9.83 (s, 1H),
8.25 (s, 1H), 7.92 (d, J = 8.5 Hz, 2H), 7.85 (d, J =
9.0 Hz, 1H), 7.80 (s, 1H), 7.67 (d, J = 8.0 Hz,
2H), 7.63 (d, J = 7.5Hz, 1H), 7.43 (d, J = 9.0Hz,
1H), 6.16 (dd, J = 8.0, 2.5 Hz, 1H), 5.98 (d, J =
2.5 Hz, 1H), 5.28 (s, 2H), 4.84 (t, J = 6.5 Hz, 2H),
3.73-3.74 (m, 2H), 3.53-3.54 (m, 2H), 3.05-3.07
(m, 2H), 1.99-2.00 (m, 2H), 1.83-1.85 (m, 2H)




3.64-3.74 (m, 4H), 3.52-3.54 (m, 2H), 3.18-3.19

(500 MHz, DMSO-d6) 10.77 (s, 1H),
= 8.5 Hz, 1H), 7.79 (d, J = 1.0 Hz, 1H), 7.61(d, J = 7.5 Hz, 1H), 7.49-7.50

(m, 2H) C\ 31-NMR

Ns,' o*[NNNO 8.24 (s, 1H), 7.87 (d, J
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416

"H NMR (500 MHz, DMSO-d;) & 10.24 (s, 1H),
8.81 (s, 1H), 8.70 (d, J = 4.5 Hz, 1H), 8.25 (s,
1H), 8.13 (d, J = 7.5 Hz, 1H), 7.88 (d, J = 9.0 Hz,
1H), 7.80 (d, J = 2.0Hz, 1H), 7.65-7.68 (m, 1H),
7.64 (d, J =7.5 Hz, 1H), 7.43 (dd, J = 9.0, 2.0 Hz,
1H), 6.15 (dd, J = 7.5, 2.5 Hz, 1H), 6.05 (d, J =
2.5 Hz, 1H), 5.27 (s, 2H), 4.87 (t, J = 6.5 Hz, 2H),
3.71-3.74 (m, 2H), 3.51-3.54 (m, 2H), 3.02-3.06
(m, 2H), 2.00-2.03 (m, 2H), 1.83-1.85 (m, 2H)

71

L D
\

491

"H NMR (500 MHz, DMSO-d;) & 10.23 (s, 1H),
8.25 (s, 1H), 7.87 (d, /= 9.0 Hz, 1H), 7.80 (d, J =
2.0 Hz, 1H), 7.69-7.74 (m, 4H), 7.62 (d, J = 7.5
Hz, 1H), 7.56-7.57 (m, 2H), 7.47-7.50 (m, 2H),
7.43 (dd, J = 9.0, 2.0 Hz, 1H), 7.37-7.40 (m, 1H),
6.15 (dd, J = 7.5, 2.5 Hz, 1H), 6.02 (d, J = 2.5 Hz,
1H), 5.21 (s, 2H), 4.87 (t, J = 6.5 Hz, 2H), 3.70-
3.74 (m, 2H), 3.51-3.54 (m, 2H), 3.02-3.06 (m,
2H), 1.99-2.01 (m, 2H), 1.82—1.86 (m, 2H)

72
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451

"H NMR (500 MHz, DMSO-d;) §9.99 (s, 1H),
8.25 (s, 1H), 7.86 (d, /= 9.0 Hz, 1H), 7.80 (d, J =
2.0 Hz, 1H), 7.63 (d, ] = 7.5 Hz, 1H), 7.43 (dd, J
=9.0, 2.0 Hz, 1H), 7.22-7.28 (m, 3H), 6.17 (dd, J
=17.5,2.5 Hz, 1H), 5.98 (d, J = 2.5 Hz, 1H), 5.20

(s, 2H), 4.85 (t, J = 6.0 Hz , 2H), 3.71-3.75 (m,

2H), 3.53-3.54 (m, 2H), 3.02-3.08 (m, 2H), 1.99—
2.02 (m, 2H), 1.83-1.88 (m, 2H)

73

449

"H NMR (500 MHz, DMSO-d,) & 10.61 (s, 1H),
8.24 (s, 1H), 7.86 (d, J = 9.0 Hz, 1H), 7.79 (s,
1H), 7.61 (d, J = 7.5 Hz, 1H), 7.52-7.55 (m, 2H),
7.43 (d, J=9.0 Hz, 1H), 7.24-7.29 (m, 2H), 6.12
(dd, J=17.5,2.5 Hz, 1H), 6.00 (d, J = 2.5 Hz, 1H),
5.14 (s, 2H), 4.93 (m, 2H), 3.98-4.00 (m, 2H),
3.64-3.74 (m, 4H), 3.52-3.54 (m, 2H), 3.18-3.19
(m, 2H)

74

465

"H NMR (500 MHz, DMSO-dj) & 10.77 (s, 1H),
8.24 (s, 1H), 7.87 (d, J = 8.5 Hz, 1H), 7.79 (d, J =
1.0 Hz, 1H), 7.61 (d, J = 7.5 Hz, 1H), 7.49-7.50
(m, 4H), 7.43 (d, J = 9.0 Hz, 1H), 6.12 (dd, J =
7.5,2.5 Hz, 1H), 5.98 (d, J = 2.5 Hz, 1H), 5.16 (s,
2H), 4.94 (m, 2H), 3.98-4.00 (m, 2H), 3.67-3.76
(m, 4H), 3.51-3.54 (m, 2H), 3.17-3.19 (m, 2H)

75

421

"H NMR (500 MHz, DMSO-d;) & 10.21 (s, 1H),
8.25 (s, 1H), 7.86 (d, J = 9.0 Hz, 1H), 7.78 (d, J =
1.5 Hz, 1H), 7.57 (d,J = 7.5 Hz, 1H), 7.42 (dd, J
=9.0, 2.0 Hz, 1H), 6.05 (dd, J = 8.0, 3.0 Hz, 1H),
5.86 (d, J = 2.5 Hz, 1H), 4.86 (t, J = 6.5 Hz, 2H),
3.83 (d, J = 6.0 Hz, 2H), 3.72 (q, J = 6.0 Hz, 2H),
3.52-3.54 (m, 2H), 3.02-3.06 (m, 2H), 1.99-2.00
(m, 2H), 1.65-1.86 (m, 8H), 1.16-1.30 (m, 3H),
1.00~1.08 (m, 2H)

76

409

"H NMR (500 MHz, DMSO-dj) 8 9.94 (s, 1H),
8.25 (s, 1H), 7.85 (d, J = 9.0 Hz, 1H), 7.79 (d, J =
2.0 Hz, 1H), 7.57 (d, J = 7.5 Hz, 1H), 7.43 (dd, J
=9.0, 1.5 Hz, 1H), 6.03 (dd, J = 7.5, 2.5 Hz, 1H),
5.93 (d, J=2.5 Hz, 1H), 4.86 (t, J = 5.5 Hz, 2H),
4.07 (t,J = 7.0 Hz, 2H), 3.73-3.74 (m, 2H), 3.53—

3.54 (m, 2H), 3.05-3.07 (m, 2H), 1.96-2.01 (m,
2H), 1.83-1.86 (m, 2H), 1.67 (t, J = 7.0 Hz, 2H),
0.9 (s, 9H)




74 465 (m, 4H), 7.43 (d, J= 9.0 Hz, 1H), 6.12 (dd, J= CI t 7.5, 2.5 Hz, 1H),
5.98 (d, J = 2.5 Hz, 1H), 5.16 (s, 2H), 4.94 (m, 2H), 3.98-4.00 (m, 2H),
3.67-3.76 (M, 4H), 3.51-3.54 (m, 2H), 3;17-3.19 (m, 2H)  11-1 NMR (500
MHz, DMSO-d6) 10.21 (s, 1H),

'H NMR (500 MHz, DMSO-dj) & 9.85 (s, 1H),
s 8.25 (s, 1H), 7.85 (d, J=9.0 Hz, 1H), 7.79 (d, J =
o @jN Q 1.5 Hz, 1H), 7.56 (d, J = 8.0 Hz, 1H), 7.43 (dd, J
ﬁj 7 435 | =9.0,2.0 Hz, 1H), 6.05 (dd, J = 7.5, 2.5 Hz, 1H),
o _ el 5.87 (d, J = 3.0 Hz, 1H), 4.84 (t, J = 6.5 Hz, 2H),
U 3.81 (d, J=7.0 Hz, 2H), 3.73 (g, J = 6.0 Hz, 2H),
3.52-3.55 (m, 2H), 3.03-3.08 (m, 2H), 1.77-2.02
(m, 7H), 1.42-1.70 (m, 8H), 1.24—1.31 (m, 2H)
'H NMR (500 MHz, DMSO-ds) §9.58 (s, 1H),
8.19 (s, 1H), 7.78 (d, J = 9.0 Hz, 1H), 7.72 (s,

N
N - -
0 @N Q 1H), 7.50 (d, J =7.5 Hz, 1H), 7.36 (d, J = 8.5Hz,

78 b 379 1H), 6.01 (dd, J = 8.0, 3.0 Hz, 1H), 5.77 (d, J =
P 2.5 Hz, 1H), 477 (t, J = 6.5 Hz, 2H), 3.80 (d, J =

v *HCI 7.0 Hz, 2H), 3.66-3.68 (m, 2H), 3.48-3.56 (m,
2H), 3.00-3.07 (m, 2H), 1.77-1.94 (m, 4H), 1.17

(m, 1H), 0.53-0.56 (m, 2H), 0.28-0.29 (m, 2H)
"H NMR (500 MHz, CD;0OD) & 8.24 (s, 1H), 7.82
K\D (d, J=2.0 Hz, 1H), 7.78 (d, J = 9.0 Hz, 1H), 7.58
(d, J=7.5Hz, 1H), 7.46 (dd, J = 9.0, 2.0 Hz, 1H),

77

79 ﬁj 473 | 6.29(dd, J=7.5,3.0 Hz, 1H), 6.04 (d, J =2.5 Hz,
. 1H), 4.87 (t, J = 6.5 Hz, 2H), 3.86 (t, J = 5.5 Hz,
& 2H), 3.69-3.72 (m, 2H), 3.63 (s, 2H), 3.16-3.20
(m, 2H), 2.16-2.19 (m, 2H), 2.00-2.03 (m, 3H),
1.71-1.84 (m, 12H), 1.24-1.31 (m, 2H)
"H NMR (500 MHz, CD;0OD) § 8.24 (s, 1H), 7.83
(d, J=2.0 Hz, 1H), 7.78 (d, J = 9.0 Hz, 1H), 7.60

. N D (d,J=7.5 Hz, 1H), 7.46 (dd, J = 9.0, 2.0 Hz, 1H),
ﬁ: @L,‘N 6.30 (dd, J = 7.5, 2.5 Hz, 1H), 6.07 (d, J = 3.0 Hz,
‘ N
o =

80 407 | |H),4.88 (1, J = 6.0 Hz, 2H), 3.98 (d, J = 7.0 Hz,

Gﬂ HCI 2H), 3.86 (t, J = 6.0 Hz, 2H), 3.69-3.73 (m, 2H),
3.15-3.17 (m, 2H), 2.39-2.42 (m, 1H), 2.16-2.19
(m, 2H), 2.00-2.03 (m, 2H), 1.86-1.90 (m, 2H),
1.67-1.72 (m, 4H), 1.38-1.42 (m, 2H)
"H NMR (500 MHz, DMSO-ds) & 10.16 (br s,
/BN 1H), 7.78-7.77 (m, 2H), 7.60 (d, J = 7.6 Hz, 1H),
0 N~N Q 7.48-7.38 (m, 6H), 6.12 (dd, J = 7.6, 2.7 Hz, 1H),
81 b ¢ 429 | 5.99(d,J=2.7Hz, 1H), 5.16 (s, 2H), 4.76 (1, ] =
e 6.4 Hz, 2H), 3.70-3.67 (m, 2H), 3.53-3.49 (m,
EjA 2H), 3.06-3.03 (m, 2H), 2.52 (s, 3H, overlapping
with solvent peak), 2.01-1.98 (m, 2H), 1.85-1.83
(m, 2H)
— "H NMR (500 MHz, DMSO-dj) & 10.10 (s, 1H),

o N, D 8.07 (d, J=9.0 Hz, 1H), 7.85 (s, 1H), 7.66-7.62
/i; /(:[/(N (m, 2H), 7.48-7.38 (m, 5H), 6.15 (dd, J=7.5,2.5
[N
0" NF

82 483 Hz, 1H), 6.00 (d, J = 2.0 Hz, 1H), 5.17 (s, 2H),

[jA HCI 4.99 (t, J = 6.5 Hz, 2H), 3.81-3.77 (m, 2H), 3.55-
3.54 (m, 2H), 3.12-3.09 (m, 2H), 2.02-1.99 (m,
2H), 1.86-1.84 (m, 2H)

[00221] As compounds which bind strongly to MCH;, compounds of formula I are
expected to be effective in reducing obesity.

[00222] 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



8.25 (s, 1H), 7.86 (d, J = 9.0 Hz, 1H), 7.78 (d, J = Oflrm * 1.5 Hz, 1H), 7.57
(d, J = 7.5 Hz, 1H), 7.4 2 (dd, J = 9.0, 2.0 Hz, 1H), 6.05 (dd, J= 8.0, 3.0 Hz,
1H), 75 4215.86 (d, J = 2.5 Hz, 1H), 4.86,4t. J = 6.5 Hz, 2H), HO 3.83 (d,
J=6.0 Hz, 2H), 3.72 (g, J = 6.0 Hz, 2H),

preparation of additional compounds of formula I using these methods will be apparent to
one of ordinary skill in the chemical arts.

[00223] The invention has been described in detail with particular reference to some
embodiments thereof, but it will be understood by those skilled in the art that variations

and modifications can be effected within the scope of the invention.



3,52-3.54 (m, 2H), 3.02-3.06 (m, 2H), 1.99-2.00 (M, 2H), 1.65-1.86 (m,
8H), 1.16-1.30 (m, 3H), 1.00-1.08 (m, 2H)  11-1 NMR (500 MHz,
DMSO-d6) 9.94 (s, 1H),

o

— 145 —
CLAIMS
1. A compound of formula I:
(CRRY,,
N
0 . (CH,),
/ N l
RS /’ij\} R
RS
N

wherein

R’ is H or lower alkyl which is optionally substituted by up to 3 halo atoms;

m and p are each 0 or 1, provided that m + p is at least 1;

R® and R* are each independently selected from H, -OH and lower alkyl;

R is -OH, alkoxy, hydroxyalkoxy, alkoxyalkoxy, or -NR'R?, wherein (i) R' and R? are
each independently selected from H and optionally substituted alkyl, or (ii) R' and R?,
together with the N atom to which they are attached, form a 4 to 7-membered optionally
substituted non-aromatic ring system which optionally contains 1 or 2 heteroatoms in
addition to the N atom shown, or (iii) NR'R?, taken together with CR’R* and, if present,
the CH, between NR'R? and CR*R*, forms a 5 to 10-membered optionally substituted
non-aromatic ring system which optionally contains 1 or 2 heteroatoms in addition to the
N atom shown;

X is selected from -O-, -NH-, -N-alkyl-, and -CH;-;

R is selected from H and lower alkyl;

or X and CHR® are taken together to form -CH=CH-;

R9

. a
5
Y is selected from Cs.jp non-aromatic hydrocarbon and R , wherein B is an
aromatic hydrocarbon or aromatic heterocycle , and R’, R® and R? are each independently
selected from H, -OH, -O-alkyl, -alkyl, halo, -S(O)-alkyl, -SO,-alkyl, -CF3, -CN and
phenyl.

2. A compound according to claim 1 wherein R is selected from the group
consisting of pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl, 4-methyl-piperazin-1-yl, 2-
methylpiperidin-1-yl, 3-fluoropyrrolidin-1-yl, dimcthylamino, hydroxyl,
diisopropylamino, 3,3-difluoropiperidin-1-yl, (2R, 65)-2,6-dimethylpiperidin-1-yl, (25, 6R)-
2,6-dimethylmorpholin-4-yl, piperazin-1-yl, 3,5-dimethylmorpholin-4-yl, 4-



8.25 (s, 1H), 7.85 (d, J = 9.0 Hz, 1H), 7.79 (d, J = 2.0 Hz, 1H), 7.57 (d, J =
7.5 Hz, 1H), 7.43 (dd,J 00 =9.0, 1.5 Hz, 1H), 6.03 (dd, J = 7.5, 2.5 Hz,
1H), 76 4095.93 (d, J = 2.5 Hz, 1H), 4.86t. J = 5.5 Hz, 2H),

acetylpiperazin-1-yl,  4,4-difluoropiperidin-1-yl, piperazin-2-one-4-yl, (2R,5R)-2,5-
dimethylpyrrolidin-1-yl, isobutylamino, 2,2,6,6-tetramethylpiperidin-1-yl, 2,2-
dimethylmorpholin-4-yl, (S5)-3-methoxypyrrolidin-1-yl, 2-oxa-5-azabicyclo[2.2.1]heptan-
5-yl, 4-fluoropiperidin-1-yl, (S)-3-fluoropyrrolidin-1-yl, 3,3-difluoropyrrolidin-1-yl, 4-
hydroxypiperidin-1-yl, (R)-3-hydroxypyrrolidin-1-yl, (R)-2-methoxymethylpyrrolidin-1-
yl, (8)-3-hydroxypyrrolidin-1-yl, (R)-2-hydroxymethylpyrrolidin-1-yl, (8)-2-
hydroxymethylpyrrolidin-1-yl, and cyclopentylamino.

3. A compound according to claim 1 wherein R is NR'R* which, taken together
with CR’R* and, if present, the CH, between NR'R? and CR3R4, is a moiety selected from
morpholin-2-yl, (R)-pyrrolidin-2-yl, (S)-pyrrolidin-2-yl, 4-(R)-hydroxypyrrolidin-2-yl, 4,5-
dihydroimidazol-2-yl, (S)-5,6,7,7a-tetrahydro-1H-pyrrolo[1,2-e]imidazol-2-yl, 1-methyl-
4,5-dihydro- 1 H-imidazol-2-yl, and 4,4-dimethyl-4,5-dihydro-1H-imidazol-2-yl.

4. A compound according to any of claims 1 to 3 whereinm + pis 1.

5. A compound according to any of claims 1 to 3 wherein m + p is 2.

6. A compound according to any of claims 1 to 5 wherein R* and R* are both H.

7. A compound according to any of claims 1 to 5 wherein R’ and R are both
methyl.

8. A compound according to any of claims 1 to 5 wherein one of R® and R* is H

and the other of R® and R* is hydroxyl.

9. A compound according to any of claims 1 to 8 wherein R® is H.
10. A compound according to any of claims 1 to 8 wherein R® is lower alkyl.
11. A compound according to claim 10 wherein RCis methyl.

12. A compound according to any of claims 1 to 11 wherein X is O.



4,07 (1,3 = 7.0 Hz, 2H), 3.73-3.74 (m, 2H), 3.53- HCI  3.54 (m, 2H),
3.05-3.07 (m, 2H), 1.96-2.01 (m,  2H), 1.83-1.86 (m, 2H), 1.67 (t, J = 7.0

Hz, 2H), _147 -
13. A compound according to any of claims 1 to 11 wherein X is NH.
14. A compound according to any of claims 1 to 11 wherein X is N-alkyl.
15. A compound according to any of claims 1 to 11 wherein X is CH,.
16. A compound according to any of claims 1 to 8 wherein X and R® are taken

together to form -CH=CH-.

17. A compound according to any of claims 1 to 16 wherein Y is a Cs.jo non-

aromatic hydrocarbon.

18. A compound according to claim 17 wherein Y is selected from cyclohexane, -

CH,C(CH3)s, cycloheptane, cyclopropyl, adamant-1-yl, and cyclopentyl.

R9
RS
) . . . R’ a %

19. A compound according to any of claims 1 to 16 wherein Y is .
20. A compound according to claim 19 wherein B is selected from phenyl,
pyridinyl and naphthyl.

21. A compound according to claim 20 wherein B is selected from pyridin-2-yl,
pyridin-3-yl and naphth-2-yl.

22. A compound according to any of claims 19-21 wherein R’, R® and R’ are

selected from H, -OH, -O-alkyl, -alkyl, -halo, -CF3, -CN and phenyl.

23. A compound according to claim 19 wherein B, R’, R® and R’ taken together are
selected from phenyl, 4-trifluoromethylphenyl, 4-chlorophenyl, 3-chlorophenyl, 2-
chlorophenyl, 3,4-difluorophenyl, 4-methoxyphenyl, naphthyl, 4-fluorophenyl, pyridin-2-
yl, 5-chloropyridin-2-yl, 4-cyanophenyl, pyridin-3-yl, biphenyl-4-yl, and 3,5-
difluorophenyl.



0.9 (s, 9H) - 143 -77 NOHCI 435 11-1 NMR (500 MHz, DMSO-d6) 9.85
(s, 1H), 8.25 (s, 1H), 7.85 (d, J = 9.0 Hz, 1H), 7.79 (d, J = 1.5 Hz, 1H), 7.56

(d, J = 8.0 Hz, 1H), 7.43 (dd, J = 9.0, 2.0 iz 1H), 6.05 (dd, J= 7.5, 2.5 Hz,
1H), 5.87 (d, J = 3.0 Hz, 1H), 4.84 (t, J = 6.5 Hz, 2H), 3.81 (d, J= 7.0 Hz, 2H),
3.73 (q, J= 60Hz 2H), 352355(m 2H) 3.03-3.08 (m, 2H), 1.77-2.02 (m,

7H), 1.42- m8H)1241 )78 0 S HCINN 1-1 NMR
ggo MHz,"DIHERS ) 25 2 ipg t&? -‘/§ ?311145’ 2?7‘%‘?83“311% 6} Hz, 1H),
772(3 1H), 7.50 (d, J = 7.5 Hz, 1H), 7.36 (d, J = 8.5Hz, 1H), 6.01 (dd, J =
84} 3.0 Hz, %Mﬂgéuﬁﬁ égcd}d'l_% ® 'a‘l(g Al { (3582078 %E‘l)ov?e?&hé% Which

7.0 Hz, 2H), 3.66-3.68 (m, 2 -3.56 (m, 2H), 3.00-3.07 (m, 2
1lwp11<9wlmﬁulpmtuae<iw(m> tpthreg BEoRBEEM, 2H), 0.28-0.29 (m, 2H) 79

26. A compound according claim 25 wherein R is methyl.
217. A compound according to claim 25 wherein R’ is -CFs.
28. A compound according to claim 1 wherein m is O, p is 1, R is pyrrolidin-1-yl,

R®is H, and B is phenyl.

29. A compound according to claim 1 wherein the compound is selected from:

ﬁ@L & ﬁ@L O
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QL11C1 SO(d, 473 11-1 NMR (500 MHz, CD30D) 8.24 (s, 1H), 7.82 (d, J =
2.0 Hz, 1H), 7.78 (d, J = 9.0 Hz, 1H), 7.58 J = 7.5 Hz, 1H), 7.46 (dd, J= 9.0,
2.0 Hz, 1H), 6.29 (dd, J = 7.5, 3.0 Hz, 1H),/6.04 (d, J = 2.5 Hz, 1H), 4.87 (t, J
= 6.5 Hz, 2H), 3.86 (t, J = 5.5 Hz, 2H), 3.69-3.72 (m, 2H), 3.63 (s, 2H),
3.16-3.20 (m, 2H), 2.16-2.19 (pA;2H), 2.00-2.03 (m, 3H), 1.71-1.84 (m,
1.24-1.31 (m, 2H»80 M07 1M=PNMR (500 MHz, CD30D) 8248, o
1H), 7.83 (d, J = 2.0 .78 (d, J = 9.0 Hz, 1H), 7.604d, 5 H7,
1d, £9.0, 2.0 Hz, 1H)630(dd 5 Hi, 1H), 6.07 (d, J =
3.00HZ 1H) & ' 3= 6.0 Hz, 2H)398(d .0 H2p .86 (t, J= 6.0
Hz, 2H) 3.69-3.73 (m, 2H), 3, 317(m 2H), 239242(m 1H), 216219

(m, 2H), 2.00-2.03 (M 86 @(m 2H), DL O
OO OO ,
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N
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167-1.72 (m, 4H), 1.38-1.42 (m, 2H) 81 110 .110 at, 429 11-1 NMR (500
MHz, DMSO-d6) 10.16 (br s, 1H), 7.78-7.77 (m, 2H), 7.60 (d, J = 7.6 Hz,
1H), 7.48-7.38 (m, 6H), 6.12 (dd, J = 7.6, &d Hz, 1H), 5.99 (d, J= 2.7 Hz,
1H), 5.16 (s, 2H), 4.76 (t, J= 6.4 Hz, 2H), 3.70-3.67 (m, 2H), 3.53-3.49 (m,
2H), 3.06-3.03 (m, 2H), 2.52 {573H, overlapping with solvent peak), 2.01-1.98
(m, 2H), 1.85-1.83 (m, %JI;Q N C1lu, 483

CH,

0 NH 0 N/\/\N “H
& A
07 @Ao &

= 3



eb11-1 NMR (500 MHz, DMSO-d6) 10.10 (s, 111), 8.07 (d, J = 9.0 Hz, 1H),
7.85 (s, 1H), 7.66-7.62 (m, 2H), 7.48-7.38 (m, 5H), 6.15 (dd, J = 7.5, 2.5 Hz,
1H), 6.00 (d, J= 2.0 Hz, 1H), 5.17 (s, 2H),14909 (t, J = 6.5 Hz, 2H), 3.81-3.77
(m, 2H), 3.55- 3.54 (m, 2H), 3.12-3.09 (m, 2H), 2.02-1.99 (m, 2H), 1.86-1.84
(m, 2H) [00221] As compoun hich b. nd strongly to MCI-11, compounds
of formula | are expectedsto’ ective in reducing obesity. [00227] T b%/ cH
present invention is not limited to thE:compounds found in the ab ’
examples, and many other compounds falling within the scaope o th H;C
invention may @ L ep§red using the procedure sel@gr‘}{tpe above
synthetic sche 4144 - preparation of additiong nds of

formula | using these methods will be apparent.to ordinary skill in the
c @ al &ts. [00223] The invention ha @ n d&scribed in detail with
partieular reference to some embodimen ereof, but it will be understood |

by those skilled in the art that variations and modifications can be effecte &
alo

within the scope of the i IRVEn onX\ - 145 - CLAIMS 1.A compound of jo

wherein R5 is H or Iowen;ﬂ bs optionally substituted by up t

atoms; m and p are each Ory , proyided that m + p is at least 1; R3 nd R4
are each independently selected from I, -0ll and Iower aIkyI Ris OH
alkoxy, hydrox alkggyalkoxy, or -NR1R2, w |n anqLIRZ are
each indepe éd from H and optlonally I or (i) RI
and. R2, tog {hguwnh the N atom to which they are tt@c ed, forma 4 to
7‘5&‘% optionally substituted non- a atic fhg System which optionally
contains 1 or 2 heteroatoms in addition to & N atom shown, or (ii)NRIR2,
taken together with CR3R4 and, irpresent, the CH2 between NR1R2

CR3R4, forms a 5 to 10-mem d optionally substituted non-aromati¢ tiqeCH;
system which optionally co or 2 heteroatoms in addition to the

shown; XISEE NO- -1NH- -N-alkyl-, and -CH2-; R6 is selested fkdin

H and lower alkyl;
J@

— S
0 N
J@DN /
O J
0 7 ©/\O 7

-

OH
CH,

/‘(Nj N,
o N H 0 N, CH,
/N /N
Y B
o = ©/\O 7



or X and CHRG6 are taken together to form -CH=CH-; RO Y is selected from
C3_10 non-aromatic hydrocarbon and . wherein B is an aromatic
hydrocarbon or aromatic heterocycle , ang4e, R8 and R9 are each
independently selected from H, -OH, -0-alkyl, -alkyl, halo, -S(0)-alkyl,-CF3,
-CN and phenyl. 2.A compound according to claim 1 wherein R is selected on

from the group consisting of pS?ﬂoI@ﬁn l-yl, piperidin-l-yl, morpholin- 4J/y/|<\§
4-methyl- plperazm 1-yl, 2- /ﬁ\tbym)lperldln | -yl, 3- fI uoropyrrolldln- -y

pe l, @R,

, 3
piperazin- 1 |y| ,5 -di methylmorpholln -4- yI 4- - 146 +
a|pe¢a2| 4yl 4,4-difluoropiperidin-1- 0
'e- pazin-2-one-4-yl,(2R,5R)-2,5- dimethyl lidin-I-yl, isobutylamino,
2,2,6,6-tetramethylpiperidin-l-yl, 2,2- dimethylmorpholin-4-y,
(S)-3-methoxypyrrolidin-I-yl, 2-oxa-5-azabicyclo[2.2.1]heptan5-yl, HQ cH,
4-fluoropiperidin-l-yl, (S)-3-fluor olidin-1-yl, 3,3-difluoropyrrolidin-1 Ag

hydroxypiperidin-I-yl, (R)- lh/yam pyrrolidin-I-yl,
(R)-2-methox ’I‘ eth rolidin- 1- yl, (S)-3-hydroxypyrr idiN
(R)-2-hydroxymethytyirotdin-l-yl, (S)-2- hydroxymet l, and
cyclopentylami 3. A compound according.to claimll wherein R is NR1R2
w‘/t;\yk@n together with CR3R4 and, if &nt, {he CH2 between NR1R2
, in-2-yl, (R)-pyrrolidin-2-yl,
(S)-pyrrolidin-2-yl, 4-(R)-hydroxypyrrolidin-2-yl, 4,5- dihydroimidazol-2-yl,
(S)-5,6,7,7a-tetrahydro-1H-pyrrolol1,2-dimidazol-2-yl,
1-methyl4,5-dihydro-1H-imidazol-2-yl, and
4,4-dimethy1-4,5-dihydro-1H-imidazol-2-yl. 4. A compound according to a
of claims 1 to 3 wherein m Pp/p\ls 1. 5. A compound according to any of ’g
IS &
rebdth

F

claims 1 to 3 whereinm + . A compound according to any of ¢
to 5 wherein R3 an m a . 7. A compound according t§ an
claims 1to 5 and R4 arg:both methyl. 8. A compo

to any of claims 1 to 5 whereln one of R3 and R4 is H.and.the lbthelr of R3
@A is ﬂydroxyl 9. A compound according to a @ claiths 1 to 8 wherein
R6~N8H. , ,

lns)
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10. A compound according to any of claims 1 to 8 wherein R6 is lower alkyl.
11. A compound according to claim 10 wherein R6 is methyl. 12. A
compound according to any of claims 1 to;34 wherein Xis 0. - 147 - 13. A
compound according to any of claims 1 to 11 wherein X is NH. 14. A
compound according torny of claims 1 to 11 wherein X is N-alkyl. 15. A
compound according to apy.of claims 1 to 11 wherein X is CH2. 16M&Q
compound according to Ny f claims 1 to 8 wherein X and R6 are takem
together to form -CH=CHy." 17. A compound according to any of claims 1t

(ein Y is selected from cyclohexane, o N
ar) cyclopropyl, adamant-I-yl, and cyclg N

front pyridin-2-yl, pyridin-3-y1- and naphth-2-yl. 22. A €ompound according to -
any of claims 19-21 whexgin R7, R8 and R9 are selected from H, -OH,

-0-alkyl, -alkyl, -halo, -CF3;<CN and phenyl. 23. A compound according to
claim 19 wherein B, R7, R8 and R9 taken together are selected from phenyl
4-trifluoromethylphenyl, 41\&hlorophenyl, 3-chlorophenyl, 2- chlorophenyl}
3,4-difluorophenyl, 4-meth
5-ch|0ropyridin62-yl ahophenyl, pyridin-3-yl, biphenyl-4-yl, and 3,5-

difluorophenyl.| - 14,1)4\ compound according to any of claimg 1}@1\1
wherein R5 ig'H.N N 7
= |

©/\o o




25. A compound according to any of claims 1 to 23 wherein R5 is lower alkyl
which is optionally substituted by up to three halo atoms. 26. A compound
according claim 25 wherein R5 is methyl. ;24. A compound according to
claim 25 wherein R5 is -CF3. 28. A compound according to claim 1 wherein
mis0,pisl, Ris pyrrolidin}i})(%RG is H, and B is phenyl. 29. A compound

according to claim 1 wherein
-152 - - 153 -

compound is selected from: -150- HF




HO\ -154- -156- 30. A compound according to any of claims 1 to
29 wherein the compound is in a pharmaceutically acceptable salt form. 31.
A compound according to claim 30 wherejg4he salt is an HC1 salt.



32. A pharmaceutical composition comprising a compound according to any
of claims 1 to 31 and a pharmaceutically acceptable carrier, excipient or
diluent therefore. 33. A method of treatingsgbesity, comprising administering
to a patient in need of obesity reduction an obesity-reducing effective amount
of a compound according /te’afl\%/ of claims 1 to 31. 34. A method of treating
anxiety, compgising-adm Ngste g\to a patient in need of such treatmeyrﬁ
therapeutically effe

¢ apount-of a compound accordingato ap I\éum
to 31. 35. Ajmethod of treating depression, comprising adhi '
of treating

non=afcoholic fatty liver disease, camprising adinistering to a patient in need ,
of such treatment a therapeutically effective amount of a compo }Zd—\

according to any of claim 1t0§33’[2>0 -157- 37. Amethodo
ch s suseeptible to treatmen fwith CINI r tor
€0

disease or conglitio
modulator, cgmpXsing administering to a patient in fieedthe
ing to any S%Iaims 1

th -:qo utig ective antdlant of a co

to
,and

30. A compound according to any of claims 1 to 29 wherein the compound is in a

pharmaceutically acceptable salt form.

31. A compound according to claim 30 wherein the salt is an HCl salt.

32. A pharmaceutical composition comprising a compound according to any of

claims 1 to 31 and a pharmaceutically acceptable carrier, excipient or diluent therefore.

33. 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 of

claims 1 to 31.

34. A method of treating anxiety, comprising administering to a patient in need of
such treatment a therapeutically effective amount of a compound according to any of

claims 1 to 31.

35. A method of treating depression, comprising administering to a patient in need
of such treatment a therapeutically effective amount of a compound according to any of

claims 1 to 31.

36. 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 31.
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37. 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 31.





