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Rel ated Applications This application clains priority
fromU. S. provisional application no. 60/884, 351,
filed January 10, 2007, and from U. S. provisiona
application no. 60/951,202, filed July 21, 2007. Field
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Rl and R2, together with the N atomto which they are
attached, forma 4-7 nenbered optionally substituted
non-aromati c heterocyclic ring which optionally
contains | or 2 heteroatons in addition to the N atom
shown; R3 and R4 are each independently selected from
H and al kyl, or RR R3 and R4 may conbine to form an
optionally substituted imdazolin-2-yl; Bis aryl or
heteroaryl; and R5, R6, R7 are each independently
selected fromH, -OH -0-alkyl, alkyl, halo, -CF3, and
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3 provi dedt hat theconpoundi s not oneof thefollow ng:
I n accordance with sone enbodi nents of the invention
Ris selected fromthe group consistingofpyrrol idin-

1 -y Il,norpho | in-4-y 1,piperazin- | -yl,2-

hydr oxynet hyl pyrrolidin- 1 -yl, and
3-hydroxy-pyrrolidin- I -yl. In sone enbodinents, Ris
sel ected from S-2- hydroxynet hyl pyrrolidin-1-yl, R-2-
hydr oxynet hyl pyrrolidin-I-yl, °
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There is also provided, in accordance with enbodi nents
of the invention, a nethod of treating obesity,
conprising admnistering to a patient in need of
obesity reduction an obesity-reducing effective anount
of a conpound as described herein. There is al so

provi ded, in accordance with enbodi nents of the

i nvention, a nethod of treating anxiety, conprising
adnministering to a patient in need of such treatnent’®a
t herapeutically effective amdunt of a conpound as
descakged her e| n There is.al sg prOV|d%g i
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of treating depression, co si ng adn1n|ster|ng to a
patient in need of such treégﬁfnt a therapeutically

ef fective anobunt of a conp as described herein. 8
There is al so provided, injaccordance with enbodi nents
of the invention, a nethod\of treating non-al coholic
fatty liver disease, conpriging admnistering to a
patient in need of su '\1re tment a therapeutically
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efd ective amounty of fpound as descri bed herein.

[ n_gcordance with enbodi ments
od of treating a disease or

\ susceptible to treatnent wth an
MCHITecept &r nodul at or, conpri.sing adm nistering to a
patient in need thereof a they utically effective
anount of a conpound as oescrﬁbed\ rein. Definitions

Thr oughout this on\t he/ t enns and
y i thons. Al kyl is
Y. it anched, or cyclic

substituents ret

hy st ffuct ures and conblnatlons t hereof. Wen
not\_otherw icted, the termrefers to al kyl

20 or fewer carbons. Lower alkyl refers to alkyl
groups of 1, 2, 3, 4, 5 and 6 canpon atons. Exanples

of | ower aIkyI g met et hyl , propyl,
nd tihe |ike.
a i ncl udes cyclic

i sopropyl, butyl

hydr o 4, 5, 6, 7, and 8 carbon
at\ons. /Exa qj/cycloalkyl groups include c-propyl,
c-ly . norbornyl, adamantyl and the |ike.

Cl to C20 Hydrocarbon (e.g. Cl, C2, C3, CO (C5, O,

c7, G, 9, Cl0, C13, C32, C13) CI4, C15 C8, C17,
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< 0 Oxaal kyl refers to alkyl residues in which one or
nore carbons (and their associ ated hydrogens) have
been repl aced by oxygen. Exanpl es include
met hoxypr opoxy, 3,6,9-trioxadecyl and the |ike. The
term oxaal kyl is intended as it is understood in the
art [see Nam ng and | ndexi ng of Chem cal Substances
for Chem cal Abstracts, published by the American
Chemi cal Society, '11196, but wi thout the restriction
of 1027(a)], i.e. it refers 40 conpounds in which the
gen is bonded via a single bond to acent
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bg@qylgﬁygﬁggqul and the |like. Lower-acyl refers to
groups contai nin

one to four.carbons | .and

hé&x P smprdimenty ping mprsigat K e Rorke {2t B Hﬁ%@%ﬁ?ﬁ“ﬂy FYIFS,
r&&ﬂ@pubu&&NMEﬂﬂmﬁUhggymdamﬁs Fbteroaryl cont ai ns
one, two o0 ree heteroatorns s
S agie Pt 6 HEBEYER B EomRIng A Ee SamaPS e
ofollbeingr oar omati c rings, bicyclic 9- or 10-nenbered
aromatic or heteroaromatic rings and tricyclic 13

m%.&

14- menbered aro or heteroaromatic rings.
Aromatic 6, 7, 8, % 10, 11, 12, 13 and 10 N
14- menbered carbocyclic rings include, e.g., benzgy

napht hal ene, indane; tetralin, and fluorene and the 5,
6, 7, 8, 9%nd manber ed aromatic heter'cyq'ja r iNngs

i/ Tdazol e, pyrldl TN optiene
b&nzgp b thlazole fur af! 7Ty dazol e,
qU|nollﬁb i soqui nol ine, qui noxal i ne, pyrlnldlne ’

pyrazine, tetrazaiee a pyrazol e. Arylal kyl gBans~an
al kyl residue atta d 1o an aryl ring. Exanpf§s<;%b
benzyl, phenethyl andNihe |ike. Substituted al kyl,
aryl , cycloalkyl het rocyclyl etc. refer to al ky

aryl, cycloalkyl Qr eterocyclyl wher ei n up t Q
H atons in ea duel are repl aced vvlth m
s. oXxy

hal o dwer al kox

(& o as alkoxyca lho anni do
(al so refe?re to as alkylan1nocarbony ), cyano,
carbonyl, nitro, am no, al kylam no, di al kyl am no,

mer capt o, al kylthi o, sulfoxide, sulfone, acylan no,
am di no, phenyl, benzyl, heteroaryl, phenoxy,

benzyl oxy, or heteroaryl oxy. The term "hal ogen" neans
fluorine, chlorine, bromne or iodine. The term
"prodrug"” refers to a conmpound that is made nore
active in vivo. Conmmonly the conversion of prodrug to
drug occurs by enzymatic processes in the liver or

bl ood of the mammual. Many of the conpounds of the

i nvention may be chenmically nodified w thout
absorption into the systemic circulation, and in those
cases, activation in vivo may cone about by chem ca
action (as in the acid-catal yzed cl eavage in the
stomach) or through the internmedi acy of enzymes and
mcroflora in the gastrointestinal G tract. In the
characterization of sonme of the substituents, it is



12 conpounds include both E and Z geonetric isoners.

Li kew se, all tautomeric forns are also intended to be
i ncluded. As used herein, and as woul d be understood
by the person of skill in the art, the recitation of
"a conpound” is intended to include salts, solvates
and i ncl usion conpl exes of that conpound as well as
any stereoisoneric form or a mxture of any such
fornms of that conmpound in any ratio. Thus, in
accordance with sone enbodi nents of the invention, a
conmpound as describeg herein, including in the
contexts of pharnaceuti cal conpositions, nethods of
treatnment, and conpogig} per se, is provided as the

salt form In accordance with sone enbodi nents of%the
invention, the salt is a hydrochloride salt. The m
"enanti oneric excess" ¥s well known in the art and is

defined for a ges ' of ab into a + b as (conc

of a ~¢con N 2 of a + conc )
ofci €rih "@nanti oneri c excess" Cp%gﬁekﬁﬂég
ol der~termO opfical purity" in that bo are neasures

of the sanme phenonenon. The value of ee wll be a
nunber fromO to 10Q, zero being racem c and 100 ‘bel ng
pure, single enantﬁﬁx H. A compound which in the past
m ght have been cal N& 98% optically pure is now hpre
precisely descrl bed as; 96% cc; in other vvords %

ee reflects t | o nqc of 959&nf one en. ti ,and

5% of pther Ni Y material | % )

cSH @ ol_of any car bon- carbo bLe_pbnd
appearing Rerein is sel ected for conveni ence only ard
is not intended to de nate a particul ar
configuration; thus a\garbon-carbon double bond Y

depicted arbitrarily herein as E may be Z, E, or @
m xture of the two in‘any proportion. Term nol ogy

related to "pqpte ngl', "deprot €& ng" apd N
" protec bd" nct al JNies occurs throug oqﬂ:;ﬂigN
appl| Lo YSu erm nol ogy | er¥t ood by

pers of% in the art and us he cont ext
of processes which i nvol ve sequential treatment with a
series of reagents n that context, a protectin
group refers to a up which is used to mask a N

;

u

functionality duri a process step in which it uld
otherwi se react, b in which reaction is undesirabl e.
' ' i atot h %19'
Xpase i nal
otlecti on" occurs
on o~ Néactions in

whi ch the functlonall woul d interfere. Thus, mh a
sequence of reagents ig specified, as it is int
processes of the invéhtion, the person of ordlnarV
skill can readlly en S|on those groups that would be
sui tabl e as "prot ctl groups”. Suitable gr or
t hat pu@pose hre sed in stand@rd teRtb iQ

€ , such as Y s7in

by T. WG e€ y & Sons,

, . Partlcular attention s drawn to the
chapters entitled "Protection for the Hydroxyl G oup,
Including 1,2- and 1,3- Diols" (pages 10-86). The
abbreviations Me, Et, Ph, Tf, Ts and Ms represent

nmet hyl , ethyl, phenyl, trifluoronethanesul fonyl,

t ol uenesul fonyl and net hanesul fonyl respectively. A
conprehensive |ist of abbreviations utilized by
organic chem sts (i.e. persons of ordinary skill in
the art) appears in the first issue of each vol une of
the Journal of Organic Chem stry. The list is
typically presented in a table entitled "Standard Li st
of Abbreviations". Wile it may be possible for




Formul ati ons suitable for oral adm nistration may be
presented as discrete units such as capsul es, cachets
or tablets each containing a predeterm ned 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 |iquid

emul sion or a water-in-oil liquid emulsion. The active
i ngredi ent may al so be presented as a bol us, electudry
or paste. A tablet may be nmade by conpression or
nmol di ng, optionally with one or nore accessory

i ngredi ents. Cbnpresgig?tablets may be prepared
conpressing in a suit e machi ne the active N
ingredient in a free-{lowng formsuch as a pomdéb or
granul es, optionally mxed with a binder, |ubricant,
inert diluentg | hedting, surface active N

di spersi ng_aggnt d tabl ets Jm
g i | suf t abl e machi ne—
powd d nd noi stened wWikth '3 i quid

di luent. The tablets %5? optionally be coated or
I
JLox

scored and may be for ated so as to provide
sust ai ned, del ayed or ntrolled rel ease of the active
i ngredi ent therein. The pharnmaceutical conpositions
may i nclude a "pharnaceéeutically acceptable ineVT\N
carrier", and ahi g phessi on i spintended A '%§Iud

[ (Pl ent s, [ i psl pag _star ches,

cellu , &di NMent s, | ubri cants”
~disintegrating agentsv—apd the |ike.

tabl et dosageg of endi §ed osed conpositions may be
coat ed Dy stajjda C]l,IE sjor 15 nonaqueous
dr meceutical ly acceptable carrier” al so

b

encovpasses—cgntrol | ed rel ease neans. Pharnaceutica
conpositions may al so optionally include other
therapeutic ingrediantg, ti-caking agents,

pr eservari ves, swe ni Rg{agents, colorants, flavors,
r&hzers, dyes, and the like. Any such
edigent nust be conpatible with the

conpound of “fornmula Ito insure the stability of the
formul ati on. The conposftion nmay contain ot her

additives as need Fic] wdi\ng for exanpl e | actose,
gl ucose ; , trehal ose, sucrose,
may,¢-08 3 se, maltitol, nelezitose, stachyose,
| acti tet, p nite, starch, xylitol, mnnitol,
nyoi nositol, and th i ke, and hydrates thereofs—and
am no acids0 f oe~exianpke, al ani ne, glycjne et atne,
and peptide arpme('kﬁg, for exanple al/@ﬂ @

| e | @XCrpl éhts for _usge as 2 ceutically
acgept a rriers and the pha eal |y ,

acceptable inert carriers and the aforenenti oned
addi ti onal ingrediedts include, but are not Iimted to
bi nders, fi I?L;;Egiﬁhﬁgkgrants, | ubricants,
< m s, Nand coating agents. The dose
r ladylt humans is generally from0.005 ng to
/Iy. Tabl ets ,or other forns of
presentation provided in discrete units nay
conveni ently contain an anount of conpound of fornula
I which is effective at such dosage or as a nmultiple
of the same, for instance, units containing 5 ng to
500 ng, usually around 10 ng to 200 ny. The precise
amount of conpound administered to a patient will be
the responsibility of the attendant physician.
However, the dose enployed will depend on a nunber of
factors, including the age and sex of the patient, the
preci se disorder being treated, and its severity. A
dosage unit (e.g. an oral dosage unit) can include
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Sol utions of nedicanment in buffered saline and simlar
vehicl es are commonly enpl oyed to generate an aeroso
in a nebulizer. Sinple nebulizers operate on

Bernoul li's principle and enploy a streamof air or
oxygen to generate the spray particles. Mre conpl ex
nebul i zers enploy ultrasound to create the spray
particles. Both types are well known in the art and
are described in standard textbooks of pharmacy such
as Sprow s' Anerican Pharmacy and Rem ngton's The

Sci ence and Practice of _Pharnmacy. Ot her devices for
generati ng aerosol s~enp] ow-conpr essed gases, usually
hydr of | uor oear ohKorlof | uor ocar bons, which are
m xed Am #ht and any necessary excipients
[ N contai ner, these devices are |ikew se
described in standard textbooks such as Sprow s and
Rem ngton. The agent can be incorporated into

| i posonme to inprove half-life. The agent can al sp be
conj ugated to pol yet hyl ene gl ycol (PEG chai nsN

Met hods for pegylation and additi onal fornulat%Pns

cont ai ni ng PEG-conJW'é§es (i.e. PEG based hydrggel s,
19 PEG nodi®ie mes) can be founi'lgiégzﬁhs and
Chess ug D seq 2R ] 7and t he
rd{E The age ‘ adnj ni stered vi a
Nocd¥hMéat e or cochleate det’i vePy Vehicl e , and
(Bi oDel i very Sciences hnternatlonal) The agents can
be delivered transnu Ily (i.e. across a nucosa
surface such as the zg%? eye or nose) using
fornul ati ons such as at described in U.S. 5, 204, 108.

The agents can be forhulated in m crocapsul es as
described in WO 88 01 5. The agent can be
admi ni stered i tre- ak} y using the fornul ations
descrjted | . 26020055496, WO 00/ 47203, and U. S.
5 ' ;gent can be delivered using
nanoenuIS|8n ormul ati ons described in WO 01/ 93728A2.
Table 1 |ists conpounds representative of enbodinents
of the invention. In general, conpounds .of
melf BEeorRhoimets RS ih VTR Fo i ?Q%ﬁ'g’t%r BB harﬁ“af ‘ﬂmca“y
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of formula 2 (wherein Z1 is chlorine, bromne or
i odi ne) can be prepared by treating conpounds of
formula 1 with NaNO2 in acetic acid at room
tenperature. Schene 2




H2N 32 Alternatively, conpounds of fornula 2 can
be prepared by treatnent of am no indazoles 3 with
NaNC2 and copper halide. Schenme 3 Alternatively,
conmpounds of fornula 2 can be prepared by treatnent of
al dehydes 4 wi th hydrazi ne under heated conditions.
Schemre 4 RIR Z2 nR2 5
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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.

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

Throughout this specification the terms and substituents retain their definitions.
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. 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, adamanty! and the like,

C, to Cy Hydrocarbon (e.g. Cy, Cz, C3, Cs, Cs, Ce, C7, Cs, Co, Ci0, C11, Ci2, Ci3, Cia
Cis, Cis, Ci7, Clg,. Cio, Cao) includes alkyl, cycloalkyl, alkenyl, alkynyl, aryl and
combinations thereof. Examples include benzyl, phenethyl, cyclohéxylmethyl,
camphoryl and naphthylethyl. The term “phenylene” refers to ortho, meta or para

residues of the formulae:

VNV

~ A& *,
wd§ :

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



26 Conpounds of forrmula 2 can be treated with base and
conpounds of fornmula 5 (wherein Z2 = hal ogen,
nmet hanesul f onat e, tol uenesul fonate or the like; n =1
or 2) under anbient tenperature or heated conditions
to give conpounds of fornula 6. Typical bases include
but are not Iimted to cesium carbonate, potassium
carbonat e and sodi um hydri de. Typical solvents include
but are not limited to N, Ndi methyl formani de (DMF), °
dinetﬂylsulfoxide (DNSC» acétonitrile and
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formula 8 can be treated under acidic
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In the case where Y = Hand R8 = a protecting group,
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provi de conpounds of formula 13.
attached to the parent structure through a carbony! 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.

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



141517 Conpounds of fornula 15 (wherein Z4 is an
activating group such as chlorine, brom ne, iodine,
B(OH) 2, B(OR13)2, SnR133 or the like and R13 = al kyl)
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formula 17 to give conpounds of forrmula 21. In the
case where Y = OR9, conpounds of formula 21 can be
treated under acidic reaction conditions to provide
compounds of fornula 22. In the case where Y = H and
R8 = a protecting group, conpounds of formula 21 can
be treated under appropriate deprotecting conditions
to provide conpounds of formula 21, wherein R8= H. In
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Rl 10 -R2 1 R58 Alternatively, conpounds of formula 27
can be treated wth base and conpounds of fornula 28
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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).

The abbreviations Me, Et, Ph, Tf, Ts and Ms represent methyl, ethyl, phenyl,
trifluoromethanesulfonyl, toluenesulfonyl and methanesulfonyl respectively. 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™.
While it may be possible for compounds of formula I to be administered as the raw

chemical, it will often be preferable to present them as part of 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 acceptable salt or solvate thereof, together with one or more
pharmaceutically carriers thereof and optionally one or more other therapeutic
ingredients. The carrier(s) must be "acceptable” in the sense of being compatible
with the other ingredients of the formulation and not deleterious to the recipient
‘thereof.  Furthermore, notwithstanding the statement in paragraph 33 above
regarding the term “compound” including salts thereof as well, so that independent
claims reciting “a compound” will be understood as referring to salts thereof as well,
if in an independent claim reference is made to a compound or a pharmaceutically
acceptable salt thereof, it will be understood that claims which depend from that
independent claim which refer to such a compound also include pharmaceutically

acceptable salts of the compound, even if explicit reference is not made to the salts

in the dependent claim.
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tration throu lica gel (EtO0Ac)
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pk’a{rﬁére whithi Snstrls MR b7 élo?e‘lgcc[a%ry H‘hgre&iénts In general, the
5-1odo- 1- (2- (pyrrolidin-|-yl)eth 1H i ndazol e

formulat1ons are prepared by uniformly and ‘intim Yely 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.

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.

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—ﬂowiﬁg form such as a powder or
granules, optionally mixed with a binder, lubricant, inert diluent, lubricating, surface
active or dispersing agent. Molded tablets may be made by molding in a suitable
machine a mixture of the powdered compound moistened with an inert liquid
diluent. The tablets may optionally be coated or scored and may be formulated so as
to provide sustained, delayed or controlled release of the active ingredient therein.
The pharmaceutical compositions may include a “pharmaceutically acceptable inert
carrier”, and this expression is intended to include one or more inert excipients,
which include starches, polyols, granulating -agents, microcrystalline cellulose,
diluents, lubricants, binders, disintegrating agents, and the like. If desired, tablet

dosages of the disclosed compositions may be coated by standard aqueous or

1

-5



NChem cal Formnul a: C13F1161N3 Exact Mass: 341.04
Mol ecul ar Wi ght: 341.19 1-(2-Chl oroethyl)pyrolidine
hydrochl oride (9.88 g, 58.1 mmol) was added to a
suspensi on of 5-iodo-1Hindazole (8.86 g, 36.3 mmovl)
and Cs2CO3 (50.8 g, 456 mmol ) in anhydrous DWVSO (100
m.) and the resulting suspension was stirred at 25 C
for 14 h. H20 (100 nL) was added and the aqueous .
solution was extracted with Et0OAc (3 x 200 nlL). The
conbi ned organic extracts wdde washed with brine (2 x
200 ni ried ov MQE ntabab-edisJRge
réﬁﬁ%%g %gﬁéﬁﬁﬁg.%ﬁ?as &%ﬁﬁggﬁg%gﬁgaﬁy on §?|ﬁ%ap§§?
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LR ) A m ’ . AL m % = . .
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Y ThE WbRpcRitidn GladYdonfinn6férSebidiven® needed3 theltdding Coreerample
Foul a: CHNO 26-24- 4 - 2 act Mass: 424.%9 Ttitol
NIAS1O8% §lUGPseABIClG 22 lASase/RPhaloR,: BISTONE Moty rattinose, maltitol,
5 medifosd,-staghyopy factol, ghlatibity, pekdhy kylitd Hnamidelz oy @ndsBol 348

ol it Vs ety Fra A e 1 Bafipl e Tt
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h%?eﬁientg ri‘l?clurd@,%E LMol isktddl 8 b%&s,cﬂ%s‘? disAaRgrafls | 1UbrRents,
w th MeOH (3 nL) and a solution of 7:1 MeOH NHAOH (3
meiti-eisEpbial fget.cfd £97EBRE el ite. The filtrate was

C PRE BAE ko€ Goradadic h@ihsSY @A drod 6.605CGhR €5l 20 G/8Y bila)ly.
and wat er (é% nL% and extracte .g$th CHQCthéﬁwéﬁg%
oLty preOthes AT 8 PR GEHPERONET e " Y PEE TR B8O R Y
C estanin aioaat of Cothpduhd af fomuldlywHitiais ffedivoarataglogaghyr as

b R A RO R i
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e el 8 g gy, A 02 st
7d@end anh B@nfbey ofFeftors,@nadglingghe ageang s ofpghe payignt, the REgriset |
Jdig i A3 QBelipr m 2H), 2.62 (br m 4H),
1?115‘?{36( %?‘k?ﬁm“é@@ B3 ﬁ/st?m z 425 [Mfr Hr; HPLC (Method
AR dogrza ogi{ (aeien org! Rosage] wpity) capjipelude from, for example, 1 to 30 mg, 1
edo20RRE M Yol rdd-rhel 1 (2 3doRg, N1ab beh e 2%o ¥dd @k By )6l ing swdazol
-5-y0furo[3,2-cﬂpyr|d|ne- 4(511) - one h¥pro%hlor|de 33
AMgo] 9108 fpede-g- 1 mg, 2 mg, 3 mg, 4 mg, 5 mg, 6 mg,”7 mg, 8 mg, 9 mg, 10

2mphEnyg, 12 nfgl 11 Az Pyhg, ab ind|, nehbyFahd B me] b mpddzog, 25- y

mecllp 35 s B ey e s SEviecHe datgar e BT R

dingt 83ythg, 00 gy 95165.100 pel150Gnd) 860 w50 mk, TO0Mg, 32F tmerd00
stir bgﬁ %& anbj. ent teQﬁ%Q%é&ﬁ% %9r one hour, the
r B&CPP 8% MOHEPET SR LG WT R Bt 20 (50 mL). The

resulting solids were collected by filtration and
dried in a vacuumoven to yield the title conmpound
(14.6 ng, 48% as a brown solid: 1H NWVR (500 MHz,
DMB0O-d6) 5 10.07 (br s, 0.5H), 8.28 (s, 1H), 7.92-7.89
(m 4H), 7.66 (d, J= 7.5 Hz, 111), 7.56-7.48 (m 4H),
7.40 (t, J= 7.5 Hz, | H, 6.91 (d, Jr 7.5 Hz, 1H),
4.87 (t, J =6.0 Hz, 2H), 3.77-3.73 (m 2H), 3.56-3.55
(m 2H), 3.09-3.06 (m 2H), 2.01 (br m 2H), 1.89-1.84"
(br in, 2H; ES' Ms mz 425 [Mt Ht; HPLC (Method A)
95.4% (AUC), tR = 15.3 mn. Exanple 2 Preparation of
2(4- Chl orophenyl1)-5-(1-(2-(pyrrolidine-1-vBethyl)-1H
ndazol - 5- vDfurol3, 2-cl pyri di ne-4(5H) - one




0 A Chemcal Fornula: Cl3Fi sClNO2 Exact Mass: 245.02
Mol ecul ar Wei ght: 245.66 This nol ecul e was prepared
in accordance with the synthesis described in
Krut osi kova and Sl ezi ak, Collect Czech. Chem Conmun.
1996, 61, 1627-1636. b)
5-Brono-1-(2-(pyrrolidin-1-yflethyl)-1Hindazole N
Chem cal Fornul a: C133116Br N3 Exact Mass: 293.05

Mol ecul ar Wi ght: 294.19 Br Follow ng the procedure °of
Exanpl e 1 (steps b- c) but gébstituting 4-brono- 2-
net hyl ani | i ne for 4-iodo-2- netg% ani_line, the ti

%ﬂﬁanw@rmt@ﬁér% PhEEmagRuRR Lo RS Aney
M;té foeRGInD)e, Rerind@n{ Bhe cide and. I8 ti¢edof Rharmiheyd 268 Edﬂlbi),,
3 7 45 (dd, J=8.8, 1.7 Hz, 1H), 7.34 (d, J= 8.9 Hz,
0.4, 51 (t, J =7.2 H, 214), 3.00 (t, 1=7.3 Hz,
ch a@erﬁﬁ cdnbe 4bhinisleréfQ-elg., 76y (imravehbds jinjdeBbn, NBtramusc284
meeﬁh&l %lﬁguﬁ%l ous 11)1'1_]6%1210(11 uat?pfrlto eftlo lmjecf.tlon tfplcal s%bhlnﬁuaiH_
i ittaarodulds (i fthef jumtsj @@derm]apyuqcaldcpphgmam(l@(m_c)udmentmocular),
intranasaly (including usirig a cannula), or by other routes. The agents can be
administered orally, e.g., as a tablet or cachet containing a predetermined amount of
the 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
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 anlenteric-

coated drug formulation as described in WO 02/49621. The agents can be



N, Chem cal Formula: C2613230N402 O it Exact Mass:

458. 15 Mol ecul ar Weight: 458.94 0 A sol ution of

5- brono-1-(2-(pyrrolidin-1-Aethyl)-1Hindazole (0.349
g, 1.18 mol) in NWP (3.3 nL) was added to

2- (4-chl orophenyl)-5Hfuro[ 3, 2-cl pyridi ne-4- one
(0.347 g, 1.41 mmol), Cs2C (0.768 g, 2.36 mol),
trans-1, 2- bi s(nethylam no) cycl ohexane (0.035 niL,
0.236 mml) and Cul (0.269 g, 1.41 mol) and
deoxygenated wi th argon for1§0 m nutes. After stirring
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was extracted
wiotnpoukl (mdéddwith 27 BpprbpriateTdagico ryrhadaptsd verr use W sdvaertion t h
brine (2 x 100 nL), dried (Na2s™4), filtered, and
concentrated. Purification by flash chromatography
(silica gel, (hexanes with 0.1%Et3N)/(Et0OAc with 0.1%
Et3N), 100:0 to 90:10) yielded the title conpound
(4.49 g, 46% as a light orange powder: 111 NWR (500
MHz, CDCI3) 68.07 (d, J= 1.0 Hz, | H), 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, 1H), 4.71 (t, J= 5.5 Hz, 1H), 4.44 (d, J= 5.5
Hz, 2H), 3.33 (s, 6H).



36 b)

2- (4-Chl or ophenyl)-5-(1-(2, 2-di net hoxyet hyl ) - 1H i ndazo
| -5-yl guro[3,2- c]pyridine-4-one Ov Chemi ca

Formul a: C24H20CI N304 Exact Mass: 449. 11 Mol ecul ar
Weight: 449.89 To a solution of

1- (2, 2-di net hoxyet hyl ) -5-i odo-1 Hindazole (3.14 g,
9.46 nmol) in DMSO (11.2 nlL) was added
2-(4-chlorophenyl)-5Hfuro[ 3, 2-c] pyridi ne-4-one (2.32
g, 9.46 mol), Cs2C33 (3.391g, 10.4 mmol)

8-h drox qui noline (0.274 g, 1.89, mol 16
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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,



To a solution of

2-(4-chl orophenyl)-5-(1-(2, 2-di hydr oxyet hyl ) - 1H i ndazo
| -5- yOfuro[ 3, 2-c] pyridine-4-one (86 ng, 0.20 mmol) in
CH2C12 (2.0 nmL), MeOH (1.0 niL) and AcCH (0.30 nL) was
added (R)-2-hydroxynethyl pyrrolidine (60 uL, 0.61
mmol ) and pi col i ne-borane conplex (21.8 ny, 0.204
mmol ). The solution was stirred at anbient tenperature
for 18 h. The reaction m xture was concentrated and
then diluted with 1 N HC1 (290 nl) and stirred at
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!i_&lcée% here %é%%llgeggzbwl)rhng t0 ofte grfgorgm ](1ng %489 RV

mt@e mmdh@aprpaentsgbwmuq | p 16.3 min. Exanple 4

Preparation of

(S)-2-(4-Chl orophenyl)-541-(242-hydr oxymet hyl ) pyrrolid

in-lyflethyl)-1Hind BTe3°§@YPﬁ?o[3 2- Qpyri di ne- 4(5H)
-one hydrochl ori de a) Scheme 1

(S)-2-(4-Chlorophenyl)-5-(1-(2-(2- hy roxynethyppyrrol

di n-1-ypethyl)-1 PB4 - 5-yCOf ur -c] pyri di ne- 4- one
39 HO N Chenic%l gHIaT”f2Z% 03

1 2




Exact Mass: 488.16 Ml ecul ar Weight: 488.97 Foll ow ng
the procedure of Exanple 3, but substituting (5)-2-
hydr oxynet hyl pyrrol i di ne for

(R) - 2- hydroxynet hyl pyrrolidine, the title conpound
(64.9 ng, 65% was prepared as an off-white solid:

11-1 NWR (500 MHz, CDCI3) 5 8.07 (s, 1H), 7.73-7.71
(m 3H), 7.51 (d, ,J=8.5 Hz, 1H), 7.46-7.41 (m . 311),
7.36 (d, 1 =7.0 Hz, 1H), 7.25 (s, 1H), 6.67 (d, J =
7.5 Hz, IH), 4.57-4. 48 (n] 201), 3.46 (dd, J'11.0, 3.5

Hz
(giom%éu]ﬁlis 9? g’élr?nugl ”53:7( Cl‘elfl_% 152c 21%%3@-51?1 r\%n orln%il_%é) (%hztge

p?e%ar@d ﬁygtréafﬁhg tbhpouddHet ouls1 wikl)NaND, 4R adktid Acifi rat robhi)
1.65 (m 4H); ES! Ms mz 489 [M+ Hr; HPLC

(R?é‘ipﬁ@fl”%) >99% (Al JC), tR = 15.7 nm b)

(S)-2-(4-Chl orophenyl)-5-(1-(2-(2-hydroxymet hyppyrr ol
di n-1-yflethyl)- 1H|ndazo&mamg1)furo[3 2-c] pyridine-4-o0
ne hydrochl ori de HQ

\ N\
. I LN — N
H,N A

3 . 2
Alternatively, compounds of formula 2 can be prepared by treatment of amino

indazoles 3 with NaNO, and copper halide.

Scheme 3

.H
/©:F @
N
/
VA CHO z!

4 2
Alternatively, compounds of formula 2 can be prepared by treatment of aldehydes 4

with hydrazine under heated conditions.

Scheme 4
,Rl ’R]

\ 5 \
/@1//1\] /@N
ZI Zl
2

Compounds of formula 2 can be treated with base and compounds of formula 5

(wherein Z* = halogen, methanesulfonate, toluenesulfonate or the like; n =1 or 2)
under ambient temperature or 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).



Chem cal Formul a: C27H26C 2N403' Exact Mass: 524. 14
Mol ecul ar Wei ght: 525.43 d 0 Follow ng the procedure
of Exanple 3, but substituting

(5)-2-(4-chl orophenyl) - 5-0-

(2-(2-hydroxynet hyl ) pyrrolidin-1-yCethyl)- |

i ndazol -5-y Ofuro[ 3, 2-c] pyridine-4- one for
(R)-2-(4-chl orophenyl)-5-(1-(2-(2-hydroxymnet hyl) pyrrol
i di n-1-yflethyl)-1H ndazol -5-yl)furo[ 3, 2-c] pyri di ne-%-
one, the title conpound (58 Xy, 84% was prepared as
an off-white solid: 11-1 cNI‘\a/Re 500 MHz, DMSO-d6) 9.62
(br s, 111), 8.27 §83, H—E——“?—é, 27§8(m 411), 7.68
(d, J' 7.5 Hz, 1‘1,763(5 OR757752(m3H)0

6.91 (d, f" 7{ , | , b. 53 (m 111),
4.93-4 8%3 (m, 22 1), 6 mY1H), 3.81-
1H), 70N3 65_(_m,_.3 56 (m—i21),

(m 7111), 2.12-1. 9 11) 1.88-1.7%

ESI I\/S mz 489 [M+ H +; HPKC (Met hod A) >99%(9'\UC)

tR = 16 4 mn. Exanple 5 Prepa t|

(S)-2-(4-chlor opher}g}yl) 541- ( 2- (é&ih—ydgzoxy) pyrrolidin-|-

ynethyl)-11/-

i ndazol - 5- yl)fur-ei-é"—z-cl p A 4(5H) - one

hydr ochl ori de a)

(S)-2(4-Chl orophenyl)-5-(142-013- hydroxypyrrolidin-I-yp

etAhtyﬂ_n)tivllalyL- J:d’rkti)ﬁitr@ih oBfornuld R chiibo{r&ted-voihdbasd ahid zempovndseof
em or. 61-1 3C1 5

VBFBU b el gl R o Y

Exa@r;pbﬁ 31 BHR® s uinsalkitl ugroupg H 8) aas‘rblydmg)@]wr suoh iaglizere

( %ﬁtylé@etl%dsﬂgld OB hyLpyof 9) mwmm %erﬁ};etalt@e 6P npd@eund

repared as an of te solid
1qonﬂltmmto( smcwun 1feymuda §. gBypicsl baﬂa) mclvdfv@ut 7re 5ot
(Hxhltgd'%' cegux'i_’lsca(%naté —po?asgulh%arb&'ﬁhe ar?d Miu%r ﬂ)"dn(:lén T@bﬂ:al
7scgvep§ moj_qq)e but4ar5 Bot(ltml%_to z}v’ ]Y)dxp}fthyléq_rﬁnamﬁle ﬂmftg)glsquﬁﬂde
3acQ143n{trti le anh%et?ah@drbﬂlranz IH) the 2as98here 3= ()H? cdihound. of Borfndla
28 _6‘(%1 I? tie&fefl H.\’l'_gei gﬁldxc iea?@nlcowli%'_g %rfﬁje ccglgou%é E}f%mE%S
[0 En de cadPhaliere Vet IHIOa.‘thle)8 06 prdfat(ndlgEup, toRpourli§ of formula 8
%an obr (;tr)g:)e}tec)g/ }xrrx &1 Ia]a)rcH;P 1rate %Progeﬁthg)co&#%égo Erovndg compounds of
yfo)rﬁvula 8] Bh@eic RpyrH.dimibe 4aservéietey\i FGE bR | d&l, canmpoungs) of
q&%lg @lcar’: t?ertmﬂe@wn%rﬁ Egégng I\gtet such as the Dess-Martin periodane
or oxalyl chloride and DMSO to give compounds of formula 9. Treatment of
compounds 9 with amines 10 and a reducing agent such as sodium borohydride,
sodium cyanoborohydride, sodium triacetoxyborohydride, or picoline-borane

complex can provide compounds of formula 11, whereinn =1 or 2.



Exact Mass: 510.12 Mol ecular Wight: 511.4 d O

Foll ow ng the procedure of Exanple 3, but substituting
(S)-2-(4-chlorophenyl)- 5- (1-(2 -(3-hydroxypyrrol id
in -1-y pethyl)-1Hindazo I-5-y

Df uro[ 3, 2-e] pyri di ne-4-one for

(R)-2-(4-chl orophenyl)-5-(1-(2-(2-hydroxymnet hyppyrroli
di n- 1-yDet hyl ) - 1Hi ndazol - 5- yOf ur o[ 3, 2- c] pyri di ne- 4- one
, the title conmpound (11.2 ng, 91% was prepared as °an
off-white solid: 1H NWVR (50@2MHz, DVSO-d6) 5 10.24 (br
s, 1H), 8.28-8.27 (m 11-1), 7.92-7.87 (m 4H), 7.68
(d, J= 7.5 Hz, 111), 7.5@%@%—? J= 7.0, 2.0 Hg, 214),
7.52 (d, J= I—BRS 1 .90 (d, J=17.5 111)

5.48 (s, 111) 88- r#. NM, 211), 4. A4-4. (m 1H),

3.80-3.61 (m . a1 3, 4% s, | 5§§ d’é (in,
211), 2.20 Gbfys, 1D T 96-1: 82 RYESI MB iz
475 [M 4 LC(I\/Ethod A) 95, tR=15.5

m n. Exanple 6 Preparation of

( @dil%or(a?ly QF lt}%r 9&%{2%' \) % &r;ld }(82 411%71 f%%&?ﬁ)ﬁ Mebiniild Hean

1b|e |trmjaiz with @xayllr)efs dRdwBergin ' pyR I R ' ate sedn inylepsprlently H or
h¥§1§'lg GiY tﬁantﬂﬁaluﬁ}num to rov1de compounds of formula 13.
4- Chlor ophenyls) 1- (2- (3- hydroxypyrrolidin-1-
Det hyI) 1H i ndazol - 5- y1)furo[3 2-e] pyridi ne-4-one
HO Chem cal Fornul a: CZ@hQIBQI\MOB Exact Mass: 474.15
Mol ecul ar Weight: 474.94 O 0. 0 .Foll owi ng the procedure
of Exanple 3, but substituti

(R) - 3yhydroxypyrrol i djne for a o
(R -2 h droxymst hyl py rolidig hé title cound

( rfﬁl 9 A2 Npr epared a¥ an of & @ £0 |i diH
110 (300 Mz, ) 8 8.05 (s, | H),pgs

(m 5i, 744741(m5 311) 736(d J=7.8 Hz 1H)1,7

6.67 (d, J =7.2 7 (t, J =6.9 Hz,

4C312p<{t§1ds Q]Hformgla da ((Nperelg-z 613 gln qutlvagpg grogp G?PhZaSQC{?IO(‘H‘?

%@r}i))dmnez éogiﬂle( g&oﬁ)z BOR'YZ SnkH) or theSke2ndR’ 3(igﬂalkllll):l::)an be
m

pl)epargéflronwéquﬁg Ch)?’gdlt‘l-,@{f‘%’)-[gﬂle CP@E@}_%R/@[ ﬂrbrgn %se 17&’% is
( Adfaline, eomb'iur?d 1Mdan B¢ tréddd-vith zﬂbﬁnimﬁmgﬂgen)sﬂda &5 4ytidini@i@4 3

F%iﬁ %’Flg %okjs{iein%} Agst gtagﬁd zxrhd]e' rar(r)lgdat %mgera% to heated
Ch@ﬂittom toFgWenerra)burde o1 fQTﬁd@llZl\l&O@i‘n treatment of compounds of
formula 15 with compounds of formula 16 (wherein 73 = chlorine, bromine, iodine,
B(OH),, B(OR"),, SnR'%; or the like and R'® = alkyl), a catalyst such as

palladium(0), and a base such as potassium carbonate under heated conditions can

provide compounds of formula 17.



Exact Mass: 510.12 Mol ecul ar Weight: 511.4 Fol | owi ng
the procedure of Exanple 3, but substituting
(R)-2-(4-chlor opheny0-5-(1-
(2-(3-hydroxypyrrolidin-I-yDethyl)-1Hindazol -5-yOfuro
[3,2-c]pyridine-4-one for the (R-2-(4

-chl orophenyl) -5-(1-(2-(2-hydroxynethy Qpyrrolid
in-1-yflethy 1)-1 Hi ndazol-5 -yl)furo[3 , 2-c]py
ridine- 4-one, the title conpound (22.2 ny,
quantitative) was prepared @ an off-white solid: np
242-246C (deconposition)g @QJ MS mlz 475 [M +111+;

HPLC ( Met hod A) 97.6@6(A%%§7—§E - 15.4 mm Exanple 7 R

[s]

Preparatjon ok 2-R4-Chl or ogheny11-5-(1-((4,5 N
di hydr o- {thr 1Y, dae tyl ) - N9%>/ R?
i ol - 5-y1) {4 , ridif 9 N

hy ds AL i de a)RFuroBB,Z-c]pyrma"_ /
Béi | stei n Regi stTy Nunber 742679.& B1) gH.G
Fornul & C7HSNCR Exact Mass: 135 03 Mbl ecul ar Wi ght :

135.12 .43. Thi i
wCRIPERg T aB P G BERBROE LR A AARERN
Che neopfimnindite, 120 Aigand 2suct 98- 1@8s-1,Biaminocyclohexane or 8-

2:B -5-( 3- l-4-ni O[ 3sidi7 C [ digp- 4
CAROBTRA TR i L SEGRIAT X s i
potassium phosphate and compounds of formula 17 to give compounds of formula

18.

Scheme 9

0] ,Rl
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0 ~F 19
6
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Alternatively, compounds of formula 6 can be treated under heated conditions with a
catalyst such as copper iodide, a ligand such as trans-1,2-diaminocyclohexane or 8-
hydroxyquinoline, a base such as potassium carbonate, cesium carbonate or

potassium phosphate and furo[3,2-c]pyridin-4(5H)-one to give compounds of



/ 1CH3 Exact Mass: 347.97 Ml ecul ar Weight: 349.14

4- Fl uoro- 2- net hyl - 1- ni trobenzene (2.3 niL, 19 mmol) was
added to a suspensi on of

furo[ 3, 2-c] pyridin-4(5.11)-one (2.115 g, 15.67 muol)
and Cs2C33 (5.097 g, 15.67 nmmol) in anhydrous DWVF (100
m.) and the resulting suspension was heated to 125 C
and stirred for 15 h. H20 was added and t he aqueous
suspension was filtered. The solid was dried under
reduced pressure to afford 4246 g of crude

ni Wgﬁén%ﬁ)ﬂfﬂr HPRroBriaieanvating SRR .08 ﬁnétan%olné?]e was
u mdpyﬂdtnbnnﬁngft@gm/h esmppundsof Hatulol (Whgreind’ i chlorine,
P gornggg?q]{n BES.: ﬁf&% 32, st IS o 1B ar R PR ) WRsheadded
5 w(hBre e tsibydmxde nortipoopdsariydrinfial ® pa, b2-ragted Withha r0Bidptingne

f
500 PP ot gciar, o
f temp@rafyre wm@t@mp@h@is@wglmn@méﬁﬁfmwou Aerementefuced

PLEATIRE ARHmEB0 Waf bSHEouNBDT ﬂirxlnb'lﬁ @Sj (W}ﬁreli#ﬂ = éﬁlﬁﬁine

resu fMﬁg qﬁeous suspensign was_fi |

s bromineyipging (@Hbuﬁﬁg?)%§H%0%8ﬂ§9@§§ﬂﬁ%'f@kﬂ?ﬂﬁﬂ@yﬁ 7 g
0fuch aY SA1la@Wn@9)ahdla bst agh aé?}lSU’ta@ﬂﬁh Qgb@RaRYInGRA hedtddi ca gel
(4: 1 hexanes/ Et 0Ac) |eI?ed ékg title conpound (417

mGondipgy cag groxi é?rr‘ ERfigmulp lP\VR (500 MHz, CDCI3) 8
8.13 (d, J =8.4 Hz, 1H), 7.44-7.38 (m 2H), 7.22 (d,
Jr7.5 Hz, 1H), 6.96 (s, 1),.,6.65 (d, J = 7.5 Hz,

1H), 2.67 (s, 3H: ESI #%##349 [M+ H. c)

2- Brono- 5- (1H i ndazol-5-yl )furo[ 3, 2-c] pyri di n-4(5H) - onORg
e N Chemi cal Forqyla Cl4N8ar N302 Exact Mass: 328. 9%%41

| Mol ecul ar ght i\ 330. 14 Be powder (1.30 g, 23.2

o

mol ) an CIR%-G 0, /T3 Aol ) gwere added to
suspensi X 0 F . a
2- br, B-( 3- nthyI 41ni t r ophenyt 72 C|nyr|d|n 4
(5 N 44 896 ng, 2.58 Mok Nin T4 H20%( 60

nfS and the resulting suspension was heated at refl ux
for 14%. The suspension was filtered through Celite,
while warm and the filtrate mas % entrated to
afford 800 ng of crude 5-(4-a

nmet hyl phenyl) - 2RoronnfuroFB
yel low solid. JNaNe?
sol uti en—ef~ crude 5-
nethylphenyl)-@i , 2- dpyrldln ﬁ;Sl/) one (800
ng, 2.52 nmol) in 5:1 AcOH/ 1420 (%2§\C and the
resulting solution was stirred_ at g2or 14 h. The
sol uti on was cqacentratedoun uced pressure.

Fl ash chr omat ogr ap (49 1 CH2C12/ MeOH)
afforded the Fi #paund (37% ng, 449 as a yell ow
solid: 114 NVR(SO 3) 8 13.30-13.25 (br s,
1H, NH), 8.16 (s, 1H), 7.81 (d, J= 1.8 Hz, 1m 7.69
(Idddldenaﬁy,ﬁoiﬂpounﬂléléﬁ forrﬁu164 ((lereid Y 8.0 OF, or]I-H)R = arBlkyl

( ar&?&i?er eis;’)rotﬁcg%xg ﬁ%o’upf h. as )/ rgbu(t}qdlmefﬁyg]l}ﬁ, l'iizi aﬂ{“), h —61 c§5

I\/EI ctayslbezl(eae(( 2ndor bmdzbomddm moth3, @tadyspyuch dé pepp&(14didd, -ay 1

H- nd t

L e B T i L e (s iy
ne (1.13 g, 3.41 nmmol) in DVMSO (10.5 L) was added
nmet hyl bronoacetate (0.64 nff, 6.8 nmol) and Cs2CO3
(4.44 g, 13.6 mmpl ). The reaction m xture was stirred
at anbient tenperature for 18 h; then additiona
nmet hyl bronmpacetate (0.30 nL) was added. After 3 h,
addi ti onal nethyl bronpacetate (0.30 nL) was added.
The reaction mxture was stirred for 3.5 h and then
the reaction m xture was diluted with 1420 (50 nL) and
extracted with C112C12 (4 x 25 nL). The extracts were
washed with brine (3 x 25 nL), dried (Na2S®») and

pymldln 4(5%) - one as a
ol ) ﬁaqoédded to a




45 e)

Met hy1l- 2- (5-(2-(4-chlorophenyl)-4-oxofiuo[ 3, 2-e] Pyridi

n-5 (4H)-yl)-1H i ndazol 1-yl )acetate Ove Chemi cal

Formul a: C23Fl i 6Cl N304 Exact Mass: 433.08 Ml ecul ar

Weight: 433.84 G 0 To a solution of

met hy1- 2(5-( 2- br ono- 4- oxof uro[ 3, 2-c] pyri di ne-5(411) -y1

) 1H ndazol -1-yl)acetate (0.77 g, 1.9 nmol) in DMSO (44

nm.) was added 4- chl orophenyl boronic acid (0.32 g,

2.1 mml) K2CB (0.52 g, 3.2 mol ) and

bi S tri nyl.phosphi I

g car ?Q cFﬂErn cgr%g oéﬁap\%gg%“\(/ gilc)sgl&ty d&? cgﬁﬁ_&quélgf

mfmmtasm fedgive h:mghouné&: uﬁ ﬁqunhl@n2 Ibadk thel $aed WHerE Y a7 BN,

TQ&mSJug&;sed%‘cformﬁ 2 chx?@et (?egtea ‘{lﬁ&? a&&ﬂ?e%ctloma&ld‘ft%%:{o' pPdVide
re was stirre 0C n the reaction

mesenpauadsefordiulagd2e dn wiet qqsel—m?rf( Zo= HLa)ld §na AgRPIPARE 8TPUPs

Wc&rﬁpo@k&Qf%or(n%la@l@n %)reatéﬁhﬁld S%Er%ﬁrtla‘ie WpFoRecumshaditsist h

rine filtered an

drie Na28
c W@ﬁé? @m@undpag formuag &YSWB‘? R hlnéfrﬁca?Fa‘i"l?&r‘gp fk{,and
- (gELig @o@&)‘unds%@lﬁ b B, bel;@&e@wtt@arﬂ-oxl@lzuyg aigleﬁeﬁlchtab the

title conpound 469 ello sol
1 Pgssibletip BBGdanerr 0@%&?@7"% ap¢ P?f%%w givg °°m3§0“ "o} for {am
433) Trehtrheht off céhlpounds 22Hyith dmafes (0 ,and a?edlmiﬁg lagent :le)’l as

it i 4 el dice el @hunisfis(§

( pibolmedbohayelcompledchmproddadonpoy@sef foyphila I8-wherelar el 1-& 2.
yl)furo[ 3, 2-c]pyridine- @ﬁ é frlone To a 0 C sol ution of
et hyl enedi am ne (68 nL, in toluene (0.36 )
was sl owy addedtrlmsthyl al u gnlum(o SerrL 1.0 M
in toluene) over ten m nut gs The sol gt i was al | owed
to stir at OC for 5 mnute fion of

met hyl 2- ¢b6- (2- (4-chl or 1) 4- oxofur [ cl pyridin
-5(41) - yIN1H i ndazal - tate 46—(—@.—35—@-»050

nol ) i 2R 7.27 m_% was added and the reaction
m Xt ur egsvia ux. The reaction mixture was

stirred at refluxfor 18 h; then the r@¥ction m xture
was diluted with H20 (2 nlL) and the’,‘é lids were
renmoved by filtration. The filtratg r&Xtracted with

CH2C12 (3 x 2QsnlL) and the tts pvere dried
(Na2s™4) , f||t ed and ciinc ted. Purification by
f1ash chroma’B AS | ita gel, CH2C12/9:1 EtOH with
NHACOH, 100: 0,090 10)— €l ded Bhe title conpound

(47.6 ng, 21‘% as an off-white solid: I'll NWR (500
%%dstl(g%o' iR cz§e &/hérg’ y(=S@ aﬂd'w = Zlkﬁlcoﬂﬂﬂ)ounlis oBfomitiz21 dah) |
7%9@%@ wifh dwanansufz &rﬁg mnveﬂylﬁh(r%mm&#s pr@?/l@f%l?@'égdé M
2 Pmuid242 (dd, J = 9.0, 2.0 Hz, 2H), 6.89 (d, J =7.0
Hz, 1H), 5.21 (s, 2H) 3.51 (br s, 1H), 3.30 (s, 4H);
ESI VS mz 444 [M+ H; HPLC (Method A) 95. 7% ( AUC),
tR = 15.8 mm

2- (3-Chl orophenyl)-5-(1-(2-(4, 5-di hydr oi m dazol - 2-ypet
hyl ) - 1H i ndazol - 5- ypfuro[3, 2-c]pyridine-4(513)-one
hydrochl ori de Cxx Chem cal Formula. C24-119C12N502'
Exact Mass: 479.09 Mol ecul ar Wei ght: 480. 35



Fol | owi ng the procedure of Exanple 3, but substituting
2-(3- chl oropheny1) -'5- (1- ( 2-
(pyrrolidine-1-ypethyl)-1Hindazol -5-y0furo[ 3, 2-c] pyri
di ne-4(513)-one for (R)-2-(4- chlorophenyl)-5-0
-(2-(2- hydroxynet hyppyrrolidin- 1

-yDet hyl ) - 1Hi ndazol -5- yflfuro[ 3, 2-c] pyri di ne-4-one,
the title compound (41.7 ng, 86% was prepared as an
off-white solid: 114 NWR (500 MHz, DMSO-d6) 8 10.14°
(br s, 2H), 8.33 (s, 1H), 72932 7.87 (m 4H), 7.66 (d,
J 7.5 Hz, 1H), 7.63 (s, ¢l 57-7.54 (in, 3H), 6.92
(d, J =7.5 Hz, IH), 5. ?2 H, 3.86 (s, 4H); EST
M5 nlz 444 [M-F}I{—J]; HPLC(Method A) 95.3% (AUC), IR =

15.5 mn. Exanple™8_ Prepargtion of NO,
2-(3-Chl orﬁpheny 2 (rlwrrol ROi ne- | -yI )OetlH
- nda yl)f S+ , CH,
hyd . ' 7 a) 17 25
ro hen =c] paff i dihe- 4

Chem caI For mul a: CoI | 8Cl N02 Exact Mass: 245.02
Mol ecul ar Wi ght: 245. 66 ;GEI s nol ecul e was prepared gy
in accorﬁvance vvlthoth t eS|s de§cr|bed ino N

7.5 Hz, 1H), 7.60 (s, IH), 7.50 (t, J= 8.0 Hz, 1H),
7.42 (dd, J= 7.0, 1.0 Hz, 1H), 7.35 (t,J= 7.0 Hzgl 1H),
N

6.70 (d, J=7,0 Hz, 1H). b) r}g}/\zf\/
2- (3-Chl orophenyl)RJS (3-nethyl-4- n|t furk[ 3, 2-
u

|Nﬂ
Bi ght :

c] pyri di n- (/QBi)\-/ohe NO2 R
C20H13CI N204 Bxack® Masg._ /388, MG g

38028 0 To a sélution of 18
2 (3 chI oropﬁenyl) 5|—|—th0 3 2 c] pyrldl ne 4-one (1.00

in
5A#tplaetively29<ﬁrm°w&s <9F &éﬁé‘a (26 ,<V317€f?m,z ﬁ."“? aﬁ%ﬁ")g AP ehtm:
( ﬁu&%egehl(ﬂ'm@&rﬁfm% or id¥idep EanStiel thdated Gnddr hdA€l €onbiitions4i8 ah,
reac wn&)ure VVa COO .ed a

OB AR S RGGBFF Berlidy 8 LR O £
Et@ADu(BOD forinplatl 0 toygied ebnipbends bf fosmdo2p du matn,(cdmP@ings of
%%2? %%.ngtgl t%gtre] %ncfer re lg:%ﬂ%l cI ddltl(i]ﬁ% %!’chllég&géz, ?roxMa_gwder anfl
HXH,QlHr, palladdén Qrdqarbbm uBded a Hydrogdem)atmappliese tp grovide phmpopnds3
( gf gﬂlnaulz %9 H‘E&atrlq%?u H§ Zor@&gé&i 26‘]w1tl‘? N'éﬁ@z H;t)etlcl_DZm@ Q £,
7te4’@er?tu¢4ca(x m’ovﬂq)comgo@t}s Qfdfom\l}&a 277 5Ccpqzaoug_q.5|)27 can cgtr%agzd
BWth a base and compounds of formula 5 (wherein 72 = halogen, methanesulfonate,
toluenesulfonate or the like, n = 2 or 3) under ambient temperature or heated
conditions to give compounds of formula 18. 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.



b)
5- (4- Am no- 3- net hyl phenyl) - 2- (3-chl or ophenyl ) furo[ 3, 2-
c] pyridine-4(51frone M12 d 0 A solution of
2- (3-chl orophenyl)-5-(3-nmet hyl-4-nitrophenyl)furof 3, 2-
c] pyridin4(5H)-one (1.20 g, 3.15 mmol) in EtOH (21.2
m.) and H20 (5.16 nL) was treated with iron powder
(1.52 g, 28.3 mmol) and NH4Cl (72.2 ng, 1.35 mmol).
After stirring at reflux for 18 h, the reaction °
m xture was filtered through?7CeIite(r) and the 48
filtrate was concentratesdh %l eld the title conpound
(1.02 g, 92% as a Ilghr—oT-ang*e solid: NWR (300 MHz,
DVBO-d6) 8 7.95 (s, 1H), 7,84 (d, J= 7.5 Hz, IH) Oza67
(s 1H), 755742(m 3H) 6.94-6.78 (m 3H)

J=8.4 Hz, §Y2FD 209(33

31Chl orop en N(lztfl-gndazolk 5-yfif ,(N]pyrld
| nR ~ﬁ Zal —Forml as 1- Exact
I eCzuI ar Wi ght: ol ut21 on of

4 am no 3- net hyl pheny0- 2- 3Rchl oro phenyl )furo[ 3, 2-e
psdmtldnaﬂe#(osmurdm ef f@ttnwﬂgcan ¢ ggatepnpith) baﬁ%anAée@aoue%ﬂf

: mfgr[n)\ﬁ@S] Mh@l@i‘i‘aeld Vﬂatolgen;" mceﬁxlahgsﬁlﬁaﬂatgftolh@l@@foﬁa% &Andlike2Y9

After stirring at anbient
terr@epgt 1 é‘l,f r =18 pikyl grauns &k OF 2oPTORTIRE [FFRPWREh as rers-

C%G@ﬂﬂﬁ&l@m?l RTBe 1k BSHIL | BY2S erd'eﬂar\ﬂ\lﬁ&lt Rétiget dhir® 0L Heated

and water. Any soli r
f jeprditions inaiver rAMAoUPYsyof @“‘VdS?SZIex @f ggsewnfﬁxﬁlﬁdfz“‘(‘
X hﬁl@cemc) cesfﬁhﬁca%cg&@l ﬁdiasﬁ&xlh&:aﬂ:bhﬁd afd\sd 5@ hydrikle.| tTypied,

and. co
Pa&y@?sclgcﬁ?dg:gubve #pt lgﬂl?@@ﬁ? Z&T{aﬁnme hgl%cl;'rmax() ide &%§H§IELﬁifo§ﬁe,
CatfchfiMafiHetrdiy@roirano 90: 10) gave the title conpound
(0.409 g, 40% as atansgé)l ; III NVR (300 MHz,
DMSO-d6) 5 13.29 (s, 1 IH), 7.96 (t, J= 77
1.8 Hz, 1H), 787783( ,773-7.71(m 2H) , ﬁj
7.65 (d, J8.7 Hz, 52 t, J= 8.1 He, 1H) (
7.46: 7. 43(m01H) 38( J= 9x0, 2.1 Hzp | %9
(d = 7.8 Hz

Vfiet hylg 1H
aZ01 - SoYP 0[322- c]pyrldlr}@ ‘ i yoone”N

Chem cal Fornul a: C26H23CI N402 14Exact Mass: 458.15
Mol ecul ar Wi ght: 458.94 0 To a sol uti ong/gBJ

2- (3-chl or ophenyl)-5-(1H i ndazol - 5- yef ur, 2xe] pyr| di

n-4(5121) - OZ:]F (0. 365rg, 0.732 gnol QI\/SO (1.5 )
and NW (0.9 ) Vas e
chl or oet hyIR) py 1~y rol i i oc I ofide (0.273 g, 1.61

mmol ) and CTS2CO3 ( 1.p47 Dl ) . e reaction

thure was stirre a | ent t ture .f
bRy TR e RS %%aa&e GHREPER N fopialn
ansinB 0AC((:20NL) = The Zes: lZédetZl i~dbalogene mebireatioate. by

(e Shige o kb s Gt ISRy S PLRRE) REUERI o255, o

t oorﬁhomﬁis)of;formutbew t Mgpital thees droinde bndare 88t Bmiigyl toxBsiymgs

llac%a;z ;yosal %A’:" ?rg!)rga@ aé\gi éé(ll—lzmiéﬁ%go al s%§)nc!%d§blg5

1&1]): nof . 1@@te( o N,:N dlmghﬂforqum-i)ie d?m@@y]@dfox Jie a@togxtq.qf and
1%&2@9170%1%1;17( gg:at nt-g '_ﬁo'i_‘upogndg olf{zfa,)rniuld) 29 %itﬁ’%mg'ne,gﬁ\(])(_vﬂﬂe.r

Hz, 4.58 (t, .1=7.5 Hz, 2H), 3.03 (t, J = 7.0 Hz,
2H) , 260(m 4H), 1.80 (m 4H); ES! M5 mz 459 [M +
Hr; HPLC (Method A) >99% (AUC), tR= 16.7 mm



e)

2- (3-Chl or opheny0-5-(1-(2-(pyrrolidine-1-yOethyl)-1Hi
ndazol - 5- yOf ur o[ 3, 2- ci pyri di ne-4(5H) - one

hydrochl ori de Chem cal Fornula: C261-123C] NMd02 Exact
Mass: 458.15 Mol ecul ar Weight: 458.94 0 A sol ution of
2- (3-chl orophenyl)-5-(1-(2-(pyrrolidine-1-3/1)ethyl)-1
H i ndazol -5- yOfuro[ 3, 2-c] pyri di ne-4(513)-one (83. rrg,
0.18 nmmmol) in CH2C12 (1.5 nmL) was treated with
anhydrous HCl in diethyl ether (0.18 pL, 0.18 nmol,
1.0 M. After stirring at arr‘olentdgi eratur for %

t prabigH | terareraft @ BeAtdecondiionsycan ipravidg: g0 oBRouR Of e 18
Yivglefbid e 1 i 1)l € conpound (76.3 g, 84% as a light
yell ow solid: 114 NWVR (500 MHz, DVSO-d6) 8 9.97 (br s,
1H), 8.24 (s, | H), 7.96 (t, J-20Hz 1H), 7.92-
7.85 (m 3H), 7.71 (s, B3themeds69 (d, J= 7.5 Hz, 1H),
7.54-7.51 (m 2H), 7.45 (dd, J= 8.0, 1.5 Hz, | H),
6.92 (d, 1=8.0 Hz, 1 4.87 (t,,J = Qiz, 2H),

3.75-3 2H ¢ 15 (hr m 2H), 8 (br in, 2H),
2.01 ( 2H), 8 84 (p3y MmN 2F), sl M5 mz=459
[M +zH] HC (MPJ__&d_A)_,>99 ), tR=16.0 mMmm 50

Prepar at izon of 2-(2
4-Di chl orophenyl) 5 (1-(2-(pyrrolidin- 1- f lret,hyl ) - 1H-i

ndaV\A S-o ¥f chpyrldln 4(51B) -
ydrochljpri g g N CHy ~——
m i n- HByflethyl) 7 | - 5-

c] pyrtdi n-4(510- one em cal |¥or mul a:
C20F120N402 Exact Mass: 34&!16 Mol ecul ar Wi ght: z848. 4
Furo[3 2- c] pyr| di n- ne (402 ny, 2.98 IN) |

ol fdimiyRjethyl)-1H golig” (& 22
Sul (682 ny, 3.58 @ﬁ@ncoe (1.07
ard 8- hydroxy ql ( , 0.60
), Mere dilgted with anh O (4 L) and the
resu ting suspensi on was degassed for 45 m n under

r ORa O fr&tR A6thpARds of
ggﬁ&ﬁel? & Uﬁrﬁs Oﬁg)grtnglggt@ ggﬁgo & an%r@t% |rr red 11f)or S200

hfomr\Hé 2@u§9’@?ﬁ§inéfn°fv€ﬁ§n%%ﬂ @dpereim® i 1 aGH HNRLEOUR FUL S

afchrihb echﬁﬁkH@ C&'&mﬁé’ §P%B§1bp&n%&reﬁﬂe& h@def:‘ ﬂeate'ﬂmbndiﬁd)ns dn was
washed w H, d| ss(gll ved..in and dri ed .

N@SMUCW@ME §"LFP #ib 18 £94™ 6& on&tS ﬁE‘éeﬁ‘PF‘anl%’anaueha(? r
I REUIS 2| FiiH S HFD- oh@(calfnf)@.fnd 12) 6 ke gomfouadsf dymukdi0i dn

Fl ash chronnat o ra on silica.qge Et 20/ Et 3
JHB) G PR 1 oD ol fdyr ot O o
ygivd emhpaidiest: foidviR {5GteiizZ* €Dﬁlﬂz81)e 8roi@4 iqdehe, B@H)z,

}2_%601%5_2 48:[&235 gr (d C1i’ke gnqsﬁ” 2—0 61%'_‘?2 ’Iriéi)H)casf \%\'%ge A onr&mie

Hzompbirids oﬂfo@ﬂul@diﬂl cah=b@ tFated vethHa_ brq_rH)latmg Mnt( @pch Jas
Z@%ldgﬁﬂm Iggr%gédé gc%bronlnde7m5aéé|§c a&h') und(@r QRbitht: to heated- S

DedBrlitines ©-give- EPPWYS 106 ﬁqr@ph 3. ﬁwhsﬂf)of f‘{l'l-f‘}:?i’d%ﬂz?j"ln bgy
C%% d%n%erzreﬁu Lebidd O 3k aQrS%C[)IW"iﬁﬂ‘ def@KdTMHZCI to.

act Mass: 07 1/ ecul ar
4@'¢V1Q<g compounds of formula 32. Treatment of compounds 32 with 1\/1\%\'](92

acetic acid at room temperature can provide compounds of formula 33. Compounds

. 33 can be treated with a base and compounds of formula 5 (wherein 7? = halogen,



Pyri di ni um hydrobrom de perbromde (1.68 g, 5.24 mol)
was added to a solution of5-0 -(2-(pyrrol idin-1

-yl )ethy 1)-1H i ndazol -5-yOfuro[ 3, 2-c] pyrid
in-4(5H)-one 51 (1.22 g, 3.49 mmol) in AcOH (35 nl)
under a streamof N2 and the resulting suspension was
heated to 45 C for 45 mn. The suspensi on was cool ed
and the AcOH was renoved under reduced pressure. The
resi due was diluted with 1:1 H20/saturated NaHCO8 °
solution (50 nL) and the reg8lting aqueous sol ution
was .extracte

ot B ehupaleg o it sl unths Mston, ERe RO RER
Cc cogkitivhs &t gide vorciundsedfufomuilgp2® s Typien! besey inslude butsare) neff

SR RISEARY Gy B R BRRERY et biG Sbical
ofolvénes ingledecbut mnpguhmlltedsro & Nedlimethy Pormamide ”Pimeqnm Ifozide

J=05H, | LI), 7.69 (dd, J =
%°“g9§]a@|zfe§%¥§’?’ﬁf§g‘54 (d, J =88 H, )1H), > 56 (dd,

J=28.8, 1.8 Hz, 1H), 7.31 (d, J = 7.3 Hz, 1H), 6.96
(d, J = 0.5 Hz, 1H), 6@@h&&d6J273 0.5 Hz, 1H),
4.57 (t, J= 7.3 Hz, %Rg)z(t,3=7.3 Hz, 24y,
2.62-2.56 (m 4H) 183 77 (m 4H); ES! lv%mgz 427
[M+ H 4. 2- Z‘(N‘leé;ophenyl) -( oy

- (py rroIOl di ypet yl) - 1H i ndazof- 5 ) Muro[ 3, 2-
c]pyrld ﬁm yeLr—eeh-Iorld/ ormul a

act Mass: 528. 6 ul ar s3ei ght :
529 85 2- ronn 5 (1-(2-(pyrrolidin- 1-y
Det hyl ) - 1Hi ndazol - 5-yl guro[ 3, 2-c] pyri di n-4(513) - one
(73 ng, 0.17 nmol), 2, 4-dichl orophenyl boro B acid (36
ng, 0.19 nmpl), K2CO3 (47 mg, 0.34 ol )(
Pd( PPh3) 2% sny, 0,017 nmol ) wer WUt ed with
anhydr ougsBNM50 . (4 nL .n- t he résul /§uspension
was degassed uffder, re surl® for 45 mn. The
suspensi on was pl ace wnde ~wospher’dt of Ar and
heated to 95 C for 1.75 h. The suspensi on was cool ed
anddlhlaﬁuyyaﬁmgad;edof fEhﬁulaqueaUBe Siadepeardngoformasmpounds of

e S0 LB S DR i

c mnmellﬂ r(ah@dn @hddrlogadmetbeheprbage teudngsubipiaby @f tBOlikeyY of

i o S B 98P

2bytidinethiytsHyloROP eyt 1) =5k pr12)( tzmerp{wblmt t%ﬁlmrarﬂy? PeheAd) -
1&'5 V\gﬁ]lgﬁsz%\l g1\5e é/oQJpUﬁ&{s 3t %or;rﬂ)ér34d| Pyfidab Bdsks PBRAAButardMibtt €

tion of
2h1(12ed4tod¢eé1hmoqa619nféﬁy@}assum paponats#id: odjugy Ardiids pdvRgH) -
131 aglae %ut M hétqrng{eg at@NQ\] &X}ﬁ%ﬂhg‘l‘fd}méﬁlﬁllﬁ)lmétﬁﬁsx(lﬂﬂ.ldd‘:’[g,
0.035 mmol) in CH2C12 lﬁ% v%a tre eg 51 with
affsipaige endycetrahyfrefirap- hyTreaé’f1 rot (e R
ledhp¥indanet tohguls esu WHeﬂﬂl 8@)|=Utch]@ﬂn64\l&ﬁor§ﬁw r fodidle, aB(HE

f T |yt ntrat
Bt e st o i s PR A BP0 ERBU e <t By REPge
V\bkisé @cﬂ Q‘i\@&ﬁssmﬂ‘pcaﬂﬁiiata ﬁﬁheCheataGlcthu(nS @@1 Melmgie muz@s 8

orﬁ%ﬂa H;VLI ch]cagéwe ?0V§x}é\(!’(_%,]cor§%unds7osf§ Z{Qﬂ%ﬂé)l% 33 shgg'a (a.%zve -
111) 7.74 (d, J= 7.5 Hz, 1H), 7.63 (dd, 1= 8.5, 2.0
Hz, 1H), 7.59 (s, 1H), 7.53 (br d, J = 9.5Hz, 1H),
6.94 (d, 7.5 Hz, 1H), 4.87 ( t, J= 5.5 Hz, 2H),
3.80-3.70 (m 2H), 3.61-3.52 (m 211), 3.15- 3.02 (m
2H), 2.08-1.92 (m 2H), 1.90-1.79 (m 2H); ESI M5 mz
493 [M+ H. Exanple 10 Preparation of
2- (4-Cnl or o- 2- met hoxypheny1) -5-(1-(2-(pyrrolidin-1-vBe
t hyl ) - 1H ndazol-5-yl ) furoi 3, 2-clpyridi n-4(5H) - one
hydrochl oride (1-1 Chem cal Fonnula: C271-126C12N403




Exact Mass: 524.14 Mol ecul ar Weight: 525.43 C O
2-Brono-5-(1 -(2-(pyrrolid i n-1 -y Bethyl)-1Hindazo
1-5-yl)furo [3,2-c]pyridin-4(510- one (78 ny, 0.18
nmol ), 4-chl or o- 2- net hoxyphenyl boronic acid (38 ng,
0.20 mmmol ), K2COA3 (51 ng, 0.37 mol) and Pd(PPh3)2C12
(13 ng, 0.018 mmvI) were diluted wth anhydrous DVSO
(4 nm.) and the resulting suspension was degassed under
reduced pressure for 45 mn. The suspension was pl ate
under an atnosphere of Ar ag@l heated to 95 C for 2 h.
The suspensi on was cool ed and H20 was added. The
aqueous suspension was extracted with Et0Ac and the
conbi ned organi c extracts were washed with brine,
dried over Na2SO4 and c nee trated under reduced
pressure to afford 47 mhlte powder. Fl ash

’\)Elé%ﬁmé%tg%ﬁsgygo %3 é‘gﬁllgl S r%l %0 SlW$E 2\%/3% ]Tece'x_yed Trom

Pdofrinfer At supplielsy bm@pamalbanmagﬂﬁﬂ_@reécﬁhmo@@@xsmmawew

Gl B 3Pl 030, S0 scbi sl 06

ZpptrdSE kdoroopling S8nsRantsed, hrmymdlw I)iera- (Trtran(@hms;ﬂyrrer(&ms)
1din-1-yl)eth | nda f
C‘]’% used s ‘aj (1 %ﬁn)al gté%dg“g a&'ﬁ S. sp%ctya l)v)a é&l%ééogs\/lmr%gelghﬁre a
mlmumur@,Q Blo ExHifploe tr9p elpﬁ@smmgamonv(ﬁ@) R &850V itl e

0 bl IRt St SO0t W AR B

ghpgnatograph (HFLC) angfyses wers mbiejppd B 2 I7une &1 %@5 °°5um"7(253 ez,
1448 mn? ﬁh%n&rggvex W1t16 U7V déteSiohiZat 254 Jn udl ng36 standardi Shlvent
7. , 1H), 7.19 (dd, J 8.4, 1.8 Hz,
s@}dw pmra(ﬂdMe@wdr?bz Hz, 1H), 4.88 (t, J= 6.0 Hz,
211), 4.03 (s, 3H), 3.78-3.70 (m 21-1), 3.62-3.50 (m
2dhod 3: 14- 3.00 (m 2H), 2.08-1.96 (m 211),
THRe T. SBlowM | J9n, |[ESKBMB miz 489 [M-F Ht. Exanple
1@nmPr@ﬁnhﬂh1on of
-¢.2- Chl aroopherppl) -|540.8- { 24pyrrolidin- 1
- ybloet hyl)o 1H i 10dazol0e.6- A
Yispfour o] 3,@2- c| pyroi di 88.4(511) - one hydrochl ori de HCl
Cheim ¢al 1or nula.o C260.6124C12N402 Exact Mass: 494. 13
Mo Eaxaidravith\0ed sghtrifludBacefic @cid- Br ono- 5- (1- (2- (pyrrol
i Bli=cbtoyiptd Righ 0.0 PbiTH fldagaobtictAoid
Ofuro[ 3, 2-c] pyridin-4(511)- one (80 ny, 0.19 nmol),
2-chl orophenyl boronic acid (32 ng, 0.21 mmol), K2CO3
(52 ng, 0.38 mmol) and Bepoipith3) 2C12 (13 ng, 0.019

1 lorifhe suspensi on was pl ace under an
atmosphere of Ar and heated to 95 C for 2 h. The
suspensi on was cool ed and 1120 was added. The aqueous
s Spaewi-SA-aB ey idiiesd™ii t h Et 0Ac and t he conbi ned

or gants%ﬂ&éiﬁk@gqit@nmwmbgd with brine, dried over
Na2SO4 and concentrated under reduced pressure to

afford 77 ng of a whift e powHek. rhast), g, 0mat ogr aphy
on silica ge 9: W2/ (9: dxadvBHLIEVSN) | yi el ded 56
myg of a whit 0 AFi nal MslariefWghitd ol by
preparative HPLC (Phenonenex Luna C18 (2), 250.0 x
50.0 mm 10 micron, H20 with 0.05% TFA and CH3CN wi th
0.05% TFA) yielded 31 ng (36% of 2-(2-

chl orophenyl)-5-(1-(2-(pyrrolidin-|-ypethyl)-1Hindazo
| -5-yefuro[ 3, 2-c] pyridin4(51/)-one as a white powder.
Fol Il owi ng the procedure of Exanple 9, the 1-1Cl salt
54 was prepared to afford the title conpound as a
white solid: np 102-104 C 114 NWR (500 MHz, DMSO- d6)
90-9.80 (hr S. 1H, NH), 8.29 (s, 111), 7.98 (dd, J
0, 1.5 Hz, 1H), 7.93-7.89 (m 2H), 7.73 (d, J-=
Hz, 1FD 7.66 (dd, J= 8.0, 1.5 Hz, 1H), 7.57-7.51
3 46 (ddd J= 8.0, 8.0, 1.5 Hz, 1FD 6.94 (d,

-— N e o~

5 9.
= 8.
7.3
(m



Chem cal Formula: C271-123Cl F11502 Exact Mass: 503. 15
Mol ecul ar Wei ght: 503.96 (1) Follow ng the procedure
of Exanple 11, but substituting 2-cyano-4-

fl uor ophenyl boronic acid for 2-chl orophenyl boronic
aci d, adding additional 2- cyano-4-fl uorophenyl boronic
acid and K2CO3 after 4 h and a total reaction tinme of
5 h, the title conmpound (22 ng, 23% was prepared as a
white powder: np 120-122-C; I1-1 NWR (500 MHz,

DVMSO-d6) 5 8. 29 (s 1FD 8. 83 (dd, .1= 8.8, 5.5 Hz,

1':11375 E“ag legd aé %repaéed ianccoTlEgc‘e %)_t%/ % cf%ﬁ%‘sggeg& 'ﬁze 428,

1 Myrytostk 39 ar(dsSleziakd) CollBcrSlkzedh Ghend Lopn@n. 1996 6HA627114p6. 6. 94
(d, J= 7.5 Hz, 1H), 4.90-4.82 (m 2H), 3.81-3.71 (m
2H), 3.63-3.50 (m 211), 3.15-3.03 (m 2H), 2.08-1.97
( ) 5-Ridp; 1 Hlin@20ld . 80 (m 2H); ESI M5 mlz 468 [M+ Hr.
Exanpl RP @f 2

-(2- Cﬁfé%%m4 %Iuorop enyl) 5-(1-(2-(pyrrolid

in-1-yflethyl)-1 o-&ol(ﬁmy@ﬁ&mﬂ@ B0 el pyridi n-4(513
) - one hydrochloriﬂgi Chen it %

C261- 12302F1\ 1402 Exact NB‘§‘§°”'*‘ %f\/bl ecul ar Wi ght
J\b%o?hgorp of @ioh&!‘ﬂn{%&yiah‘mn@( 1 @ @%dw & mgfol) X 80341 Qcekid acx@ o0

stituting 2-chloro-4- fl uorop en¥lboron|c ac L
2mé9.|“@$ aaqﬁ@n‘ylr%ﬁ%tmoe 08151?1802 (78 & €7 e dhPotatd (k G3lhy,
BQ%r m Hﬁre@%u%dth@%xﬁux\é‘%ats @orﬁ@r’ﬁﬂt&ﬁ ‘to BfnebdbhdlddsdolCed ihH

8et2]§ afzgtate iWACB }aliratlgmtﬁro\%gh_g ga 0 séme%%z(E&RAf%ffon_%Ele

( dile cbnPobhdHiro.4 4,14p%) Zsa&ﬁe;mhrpnasmm 8SHS nid s [M+FL.(d, J
= 6.5 Hz, 111), 7.68 (dd, J = 9.0, 2.8 Hz, | H), 7.53
(dd, J = 9.0, 1.8 Hz, 111), 7.51 (s, 1H) 744(ddd, J
=c)&- I&do—$ (ﬂ(pyﬁo]&ﬂm%z-yl)éth-ﬂl) 116-Jr9132046d J =

4.89 (t, /—63|7|z—\2 3.76-3.70 (in,

3.58-3.52 (m N6~ 3. Qb*zm ahﬁomzl Cl%llbs 1.98 (m
2H), 1.90- ﬁﬁih;ﬂl E%ml MWém Lol M+ Hr.
Exanpl e 14 r eparati on of

LQf’CﬁB}o%ﬂ);%'rrUld-fﬂ Hﬁﬁ&mb%he 48lp (8810 Mdl)oi)viisdhddecﬂ.'tcy tl e

- 1Hi ndazol - uro cl pyridin-4
h%Pe@é‘ﬁ‘I‘ 6Ff pedo=1 Ifbpg%‘érﬁ‘@ B Fod mited a@z%%éé%ﬁ R #56
Exafel) Mdromo WOQﬂL}'aﬂdﬂ th%ésgﬁlhg 51513e3$1&9w£l; skrtd @86 Ng

4 (gfﬂ? 53‘? g © 52‘5 E 3 Uﬁ a]lgx mgﬁ{ﬁﬁ% gr}d the %qugi u agligtborn dias Oracted with
2ECNcqB cite i) b Thocinbired othanit kerdeistwee: eashgiovithdbring 2 1y,

3 8s .a whi t 11
'\%@ gg %ﬁz& Dﬁ@é 6 ijd gorfanec?ge%mﬁ%ér re ceggﬁes%.‘?? %l sh
8(21801‘(180ng on Zilio6 g¢ld@,] ELCEGNBaff@ded G473 g1¢p%0) of 9141??]388
NE d 713 O
|_&'E‘mpfﬁ{i%s)as a#@cﬁv& %obd d!—TN%dlég&'ﬁgN% , E'?ch?s 8%s g&i 4717 31{12
HEHD), 19 (d, 7.-369 g, IH)H]-60 Gldod =(&7, 18 Hz H3 135, (d=14—rf 8 7] %?6
1H), 4.50 (t, J= 7.4 Hz, 2H), 2.98 (t, J = 7.4 Hz, 2H), 2.59-2.50 (m, 4H), 1.82-1.70

(m, 4H).

d) 2-Phenyl-5-(1-(2-(pyrrolidine-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridine-
4(5H)-one



4.92-4,80 (m 2H), 3.80-3.71 (m 2H), 3.60-3.49 (m
2H), 3.13-3.01 (m 2H), 2.07- 1.92 (m 2H), 1.90-1.80
(m 2H); ESI MSmz 477 [M+ Hr. Exanple 15
Preparation of 2-(4-Fl uorophenyl)-5-(1-(2-(pyrrolidin-
1 -yl)ethyl)-1H i ndazol - 5-

yl I furol3, 2-el pyridin-4(5H)-one hydrochl oride a)
2-Brono-5-(1-(2-(pyrrolidin-1-yflethyl)-1Hindazol -5-y
Of uro[ 3, 2-c] pyri di n4(513) - one Chem cal Formnul a: °
C201- 119Br NA02 Exact Mass: 426.07 Ml ecul ar Wi ght:
427. 29 0 1-(2-Chl oroethyl)pyrrolidine
hydrochl ori de (213 ng, 1. 5 nmol ) was added to a
suspensi on of

2- br ono- 5- (1Hi ndazol- 5- y Py din-4(51-fron
e (187 nmy, 0.570 nmol) g%é?f 15/35“'2"902 42 mol )

i n anhydrous DVSO {3 pd tM@:ctnaewejiht #2a¢ suspensi on
was stirr t r . H20 (10 nL) was added and
t he aqueo u pon was filtered. The solid was

dried under reduced pressure. Flash chronat ogr%Jth sn
s B splyonye|S-ipdp- 7@ @78, By sy DeE erereies) ¢ g 0.925 mmo
E&OMWL@U@:@%W Ly i s ead@élmﬁ? ll’rﬂleléyl SB-fomg)3,2-

% as a li el | ow chin se
‘ @quugdt one (%,g%& L1 mrfo&v\%&cm b Do2t Pod BLEH! PGP

2diathinbteRheahe 1 L) mb; ()184 Exn(opyarnﬂatul d0.210 g, 1.10 mmol) and

R “ﬁ?t%e S anIEr o) o) BEOL R B 1106 o 4 powr, e

Feeadtioh amxt(ﬁ%%lb&l&i\mmlﬁbedmmm (4mB) a9 dviplusion b&y:1

%Wq T Raoie "%“%r‘%ﬂ’ge( fhe(zfm%té fhs d Ig%e?lt'ré!ted and
Otben §iBendy), with A8, Tin(B0 L) mdfwm(abmbwndmstmwa cvna&racﬂzso
ng( P%}?Zél%gnglh% cg%g% org'échs( @a'e rﬂ?red QN%%onSmed) ccﬁ%trated

were di'l uted

aRinjfgatinns  DYSOflpsh nLC)“OH‘ﬁT@gI?Pfé’ r é§llﬂat i r$’§1 sugﬁﬁ%qggﬁg%as
degassRdoRdE o), el@@@%@' 0RO®S R teQttle Q&nﬁﬂ’ﬁhd s mg, 7%)

suspensit on S | ace under e
et BEvE goliss TENRE (350 Bk, C?%&)g&g‘%éﬁg% @a@ cogﬁg%
apd), 37328 mas, oa&geﬂ) 7Fhed, esabtHzngHpqueous @ySHRsi7en

was_ filt ri r e
pra i By SO i St 0% A ottar HSEH I,
chep@tmerpphy! (n nsidH)cESIgEs :1[/:85251[54%/51135&’(49 (Method A)
E rded 26 ng of an off-white powder. The
%@g%gléégfﬁa%g%Pved in Cl-12C12 (10 nlL) and activated
charcoal was added. The resulting suspension was
Shi rreg Al s33%! 01 oH) - SSREARS 9N RS2 Liph fi@hed
tﬁrougﬂwggﬁﬁﬁg?gﬁgngﬂ% ??&@%e was cogggﬁ?ratéglunder
r €@Gredt hydregdenids to gi ve 22 ng of an of f-white powder.
Final purification by p arative HPLC (Phenonenex
Luna C18 (2), 250.0 x 5 mm 10 micron, 1120 with

0.05% TFA and CH3CN with OHO5% TFA) yielded 17 ng
(20% of

2-(4-fluorophenygl) - N 2-(p r&gl L thyl) -
R

1H i ndazol - 5-y1) flur N pyri 9% a white
powder . ng X he procedureMa&mEma@mM®99 t he HCl
salt was ep to afford the title conpound as a

white powder: np 218-220 C, 1H NMR (500 MHz, DMSO- d6)
59.90-9.82 (br s, 1H, NH), 8.28 (s, 1H, 7.95 (dd, J
=9.0, 5.0 Hz, 2H), 7.92-7.89 (m 2H), 7.67 (d,J = 7.5
Hz, 1H), 7.56 (s, | H, 7.53 (br d, J=9.0 Hz, 1H),
7.36 (dd, J = 9.0, 9.0 Hz, 211), 6.91 (d, J 7.5 Hz,
11-1), 4.91-4.83 (m 2H), 3.80-3.72 (m 2H), 3.63-3.51
(m 2H), 3.14-3.05 (m 2H), 2.09-1.98 (m 211),
1.90-1.80 (m 211); ESI MS nilz 443 [M+ Hr. Exanple
16



Preparation of
5-(1-(2-(Pyrrolidin-1-vflethyl)-1Hindazol-5-yl)-2-(4-
(trifluoromethyl)phenyl)furol 3, 2-cl pyridi n-4(5H) - one
hydr ochl ori de Chem cal Fornmul a: C27E124CI F3N 402
Exact Mass: 528.15 Mol ecul ar Weight: 528.95 58
2-Bronp-5-0 -(2-(pyrrolidin-1

-ypet hyl)-1H i ndazol -5-yl ) furo[ 3, 2-c] pyri di n- 4(511)
one (83 ng, 0.20 mmol),

4- (trifluoronethyl)phenylbohﬁnlc acid (41 ng, 0.21

P
R S B R R O LA bt
mcjpyaidie-#(3&)-orsQl 6img 096S pered)i io S Hakls (Qslieg?éé siagltreptpd eith
d
r eag rd?(gxrs] e{a(,? ?T%g[eﬁlgf Qtﬁer%éS 6“ pg,n 8-5&5; gl?ﬁég S i) §,%0 mﬁ@?%rﬂg@&e
Thmbmspmnmtgm fmed@m ehf} rga@dommwrwgs dHbgpd gvithipteO (50
S gtl'i“Ll'il %ansxgl?'}'é%gﬁjrﬁ WHSRARIYY BSioh hldiRiees ae\ﬁéhumen to

under reducéd pressure to affog

ofyield thgriitle sewieund (€] 46 mec M %ontt P ap gHido i SR é%POgWZ
[ Q)I\ls@'a@@%/o(z %rl, d\@@)l'& ﬁ @Ni), BéSordes 438 18 (@fs-ems Hz,

O Lo Th hga. 4B o e B e b S B R g

af=f@0 tehHh63. ms(ﬁ?&@ 219f 3.56-3.55 (m, 2H), 3. 09—3 06 (m, 2H), 2.01 (br

7 RS R B el ES YRS B gD R Gy F ol

a (WaCh,e: podkam. Fol | ow ng the procedure of Exanple 9,
the HO salt was prepared to afford the title conpound
as a white powder: nmp 2 C, 11-1 NWR (500 MHz,
DI\/SOd6) 8 9.79-9.68 (br%sml%ﬁ%% NH) 8. 29 (s,_lll?,
__ﬂ@é_ll(atdon JDf 8 2@4-dhloraphenyD-57(1 §2(p 1H-ipdeggl-3-

i : drokiblide /- 73 (d, J=7.0 H,
(d, J= 7.0 Hz, 1H),
4.90- 4. 82 (n1 21) 3.79-3.71 (m 211), 3.62- 3.53 (m

2 doph MRrodd @inf9=0ke 99 (M 211
lt)‘5?3(4 N p nﬁfcsﬁ O@ ]&prr Z 49?3 [M(+ H . ?Exarrpl e 17

1.
2- (5- C?ﬁ‘%‘?‘&&?ﬁ‘?‘&f‘i‘?mbﬁrvg?gﬁtﬂfl 42- (Pyrrol idin-
-yflethyl)-1Hin dazol 95-ylifuro [ 3, 2-
c] pvridin-4(5 ) one di Ny dr oGrkhiorHortele: CsGRRIRY ca
Formul a: C2B1 51 4500 % - e§r2:52§?e]% 1 Mol ecul ar
Vi ght: 532. 85 2 BPonS-5-( I -(2-(Py

I dhf@ Jnol)ééu)eetvﬂw Prephidi n;dazda}da&eya/)th f ¢ QfyRhRisC Hegyritied din

nﬁrutwﬂ@w aﬁ&?ﬁ&%%ﬂ?&?ﬁ"ﬁ ng@gp ﬁ?ﬁgﬁfg’é( %

nnDI) mere dlluted wi t h anhydr ous DNBO (4 nmL) and the

oBT g e Pl MR RERE ot n termper at ur e

reached 80 C, the bubPBring was di scontinued, and the
reaction mxure was switred at 80 C for 45 mm under N2
at nosphere. The so:?L¥on Weheni&ohes camebadi [ uted wit h
Et OAc (50 ni). esul ti ng Bxcgdast 93.601 uti on was
washed with bri (N x 50 nipleculgeighy 2J&r Na2SO4 and
concentr at edBdnd@r reduced pressure. The residue,

d%%’ﬂ%g?ﬁ%g&@ Wﬁ%ﬂ%ﬁq (&%Wbut 91b§t49t ATy mand

were diluted with

amhwlamu@ foMS0d¢-4 ety lanifing tlveéékq [cOPRYNS BRLRIFRIFFI B

d IR ange el 1t
ten%%?gture fogg%gﬂ%a&§gg;§g4%$|§? mashﬁooled Et%Ac
(40 m.) was added and the resulting solution was
washed with 1120 (10 nlL). The organic sol ution was
washed with brine (2 x 20 nlL), dried over Na2SO4 and
concentrat ed under reduced pressure to afford 55 ng of
a tan powder. Flash chromatography on silica gel [9:1
CH2A 2/ (9:1 MeOH Et3N)] yielded 46 ng of a white
powder. Final purification by preparative HPLC
(Phenonenex Luna C18 (2), 250.0 x 50.0 nm 10 m cron,
H20 wi th 0.05% TFA and CH3CN with 0.05% TFA) vyi el ded



Preparation of

2- (2-Fl uorophenyl )-5-(1-(2-(pyrrolidin-I-yflethyl)-1H
i ndazol -5- YlIfuroll 3, 2-cipyridin-4(5H)-one

hydrochl oride \ 1.4'Chem cal Fornula: C26H24CL1FN402
Exact Mass: 478.16 Mol ecul ar weight: 478.95 60
Foll owi ng the procedure of Exanple 11, but

substituting 2-fl uorophenyl boronic acid for

2-chl or ophenyl boronic acid, the title conmpound (32 ry,
596 mas prepared as a whitegpowder: np 264-266 C, NWR

510.10-9.9 11, S

3510y 7R DT e, 59487 08 Iz VT 1 7 7 21 50
7.(04=1.38%, 0R), 233@1,,41113 1R-( d6 (nd 4HY; ES1 NS, m/k 294, M7+ BE. (dd,
J="8.0, 1.5 Hz, 111), 7.51-7.46 (m 1H), 7.45-7.37 (m
211), 7.30 (d, J = 3.0 Hz, IH), 6.95 (d, J = 7.5 Hz,
1), 2-8&h(drephdnyh-B(1Q2K Ry roBddhe-1-31)etByB1 H-d{z0i-5-2Bijiro[3,2-

2H), 3.12-3.03 (m 2H), 2.06-1.97 (m

»ffy“f"ﬁfé@ B0 (in, 2H); EST MBS niz 443 [M+ Hr.

Exanpl e 19 Preparation of
2-(2,4-D fluorophenyl)-541-24pyirolidin-1-yliethyl)-1
H i ndazol -5- ylifuro[3, 2-cl yridin 4(511) one

hydrochl oride /-\ NNChen1c Fornula C1F2N402
Exact Mass: 496.15 %ﬁ'@ﬁ;’:‘;}; @A gﬁzl c1
Fol | owi ng t pr ambx&ulél:ivmg}bws‘s 94

substitu€ j or ophenyl boronic acid for
2- chl or opheny boanlc acid, the title conmpound (24 nyg,
28%soBcn Pr eqommdlae(@nwlne -yethglip H-imdaz 25 G0.288¢€; 119

NNR@(I)(S@ %%:3 @% 9%?8 §01$[{41c?110:[?p%9n}ﬁ) i{-] @\roé%y(w_%%
702 (047 Jg, 7.8 Hemol110s,CTs 58.76%1dg. P369 nonoll . Bapdrl, 3-

'E)'?sgneghy%él éoqdc%clgri’eﬁ%ne 0%35 %/J? %?g’mlﬁ'gl) aljrcl_lbul goz%ﬁ 4 Oid'_f

6 mouplYad dgoxgepatsd with argpy) for 30 gdnufes., Afier serrmg P 11058 fyr 48
hglﬁs %hel@ac@gﬁ m%él‘")re w%s gl%le'a aéé'dl(lﬂ&d Ve CHBL,1 20 %L@lnd(\ﬂéter

431) Ly a.pd p#tractg(y% pgzcg@@ ﬁOéBIa)r Jbe Bli(garacfs e filtsren th'\f?ugrﬁi
2 CbRre Fhdo corcdmmmt bY Imheayids -5~ (ad2 chpmabghprgi illca yidlet

Eé@@éﬂO&%%ﬁﬁz—%gWgﬁl 21_08|0 Ft)X 6' 1 8(5)'1”51?0(&%& %?/ _pPeBa?rative
HPLC (Phenomenex Luna C18 (2), 250.0 x 50.0 mm, 10 micron, H,O with 0.05%
trifluoroacetic acid (TFA) and CHsCN with 0.05% TFA) yielded the title compound

(7.5 mg, 13%) as a light yellow solid: ESI MS m/z 459 [M + HT'.

d)  2-(4-Chlorophenyl)-5-(1-(2-(pyrrolidine-1-yl)ethyl)-1H-indazol-5-yl)furof3,2-
c]pyri-dine-4(5H)-one hydrochloride

.

“HCI ‘ _
% Chemical Formula: C26H24C12N402

Exact Mass: 494.13
0 N, .
p N
N
cl 7
'e] =

Molecular Weight: 495.4



1-13C 61 Follow ng the procedure of Exanple 11, but
substituting 2-fluoro-4-nethyl phenyl boronic acid for
2- ehl orophenyl boronic acid, the title conmpound (21 ng,
199% was prepared as a white powder: np 268-270 C
11-1 NMR (500 MHz, DMSO d6) 510.15-10.06 (br s, 11-1,
NH), 8.28 (s, 1H), 7.92 (d, J = 9.0 Hz, 1H), 7.90 (d,
J=2.0 Hz, 1H), 7.83 (dd, J=8.0, 8.0 Hz, 1H), 7.70_
(d, J =7.5 Hz, 1H), 7.53 (dd, J= 9. O 2.0 Hz, 1H),
7.26 (d, J= 12.5 Hz, 1H), 7333-7.18 (m 2H), 6.93 (d,

J =17 . 7 0 7

( fﬁ sﬂlt?ion }-_%—cgéro(pﬁenglg 25 ('; (%(p?ggl i 31 %}__%h'ya §da§ I 52

( y )fu&PEB,Z-C]ZJyMnd_%HI me (@BH) rng,10 oG- mmgh i rﬁD@HX i E@A) VWB
d?\émi %lyh?/dro ﬂ'ﬁ&lﬂfyl Siher (T SRR @6140AmSf 1.0 M). After

; bm:hg/at)ammnn tnrdaqr@ﬂlrs Sorymy haury$he tSpqjipt ENIHTS s concentrated,
ngé’oﬁ\}eg i Cﬁ§(§\1 %Ad HE@ p'abéﬁf )Dsd?xké?ﬁrht@@ thdaGPniiatd GEMM b a:

Mol ecul ar N\E/% g%{)
4vitde g@m@urrddﬁﬁew ﬁb/oi He “@P‘d@%‘ﬁ P‘é‘dofH ERAH 108
SHQ%@%I%% 09. ﬂ{)t @tsytsbmpm@—ml (eh ﬁHr 7'(6|8€(d J=175Hz, IH),

2 d t f
ba@(wméﬂﬁ\e st afihana W 45 0 £ Beclhblig 155
1999 86/\@S 6.6 Par 21, A% (80 =06.6 Hi2iH),e3. Vohvie (m, 2Hp 32162-

2%7&9% 2abis 205, 451 sP83 %%‘1%2 SRS

JHPBCQMbod 217,097 (ABBC)( M = 13.0mid.. 0 Hz, 7.51 (hr d,
J=7.5Hz, 1H), 7.47 (s, 1H), 731(d J = 8.0 He,
2H), 6.90 (d, J = 7.5 Hg,, 1 491479(m2H)
381368(m367345 ~ , :
aréte 3 2

y n-T-y Dethyl)-1H
i nd azol - 5- yI)furo[3 2- cI pyri di n-4(5H) - one

dia)fhygfzqgme%kﬁﬁ]yl)l‘d -6l 1 IoWdReIct he procedure of Exanple
ut substituti ng. Eyrl di ne- 3-boronic acid

1, 3- pr opanedi ol ¢ ester for 2-chlorophenyl boronic
acid, the title “@éjﬁpun@h&llal@gmugg@}{ \1}@5 prepared as a
whi te powder : C, EkddMiMR({ 500 MHz, DMSO- d6)
610. 33-10. 22 (&@&H NMpleculgy Weight:632.14 1 H) | 8. 60 (d, J
4.5 Hz, 1H), 8.32-8.27 (m 2H), 7.93 (d, J = 9.0 Hz,

i’{%a sotuth df S-iodidd)l H-ifdadole (828 gl BY.9 ménol)2in (DMSQA 7108 ntH) was

.57 (dd, J= 8.0Q, 4.8 - 7.53 . (br.d =
yd@e%—?romc’(etagi_e@ylfie (iax?e%\yl__ao?’r_a%{?h ?&d’n’mo& a§6 (IEZEZ‘Oa 54;1‘]1 &0
HZ36 Bibl). Fhe/ feadiod Oniktoge v%l)stlrrai $203C4& (3h; tlidﬂ)the Bactign

4xtv.“éwraﬁ 51_%%“/['[%/?1 &A?O?) r&g t()é%‘ (?25; Zr at H%ned
2m(1tEﬁd%memqayted dith EDACIf -5 W/5- nQI2) (py prgemm\r\'ﬁe waghpql withy |
rhne éﬁ Q“?ﬁ(fﬁé}rf 8y é@ (f\JLJ 5%3 ﬁl%ergc] Bd éogéeﬂtraﬁé&s rll)unf?«lqﬂl‘i“ion by flash

roc
chromatography (silica gel, (hexanes with 0.1% EtsN)/(EtOAc with 0.1% Et;N),

100:0 to 90:10) yielded the title compound (4.49 g, 46%) as a light orange powder:
'H NMR (500 MHz, CDCl;3) 8 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, 1H), 4.71 (t, J= 5.5 Hz, 1H), 444
(d, J=5.5 Hz, 2H), 3.33 (s, 6H).



-2HCI  Chem cal Formnul a: C25H24C12FN502 Exact Mass:
515, 13 Mol ecul ar Weight: 516.39 N O Foll owi ng the
procedure of Exanple 17, but substituting

2- brono-5-fl uoropyridi ne for 2-brono-5-chl oropyridine,
the title compound (26 ng, 13% was prepared as a

yel | ow powder: np 266-268C, 1H NMR (500 MHz, DMSO- d6)
810.27-10.19 (hr s, 1H, NH), 8.68 (d, Jr2.5 Hz, IH),
8.28 (s, 1H), 8.04 (dd, J= 9.0, 4.5 Hz, 1H), 7.94-7.°87
(m 3H), 7.73 (d, J= 7.5 Hz,361H), 7.58 (s, 1H), 7.54
(dd, J=9.0, 1.5 Hz, 1H), 6.94 (d, J= 7.5 Hz, IN),
4.89 (t, J=6.0 Hz, 2H), 3.78-3.71 (in, 2H), 3.65-3.49
(1) 2-@ﬁhlor@pkﬂe&ylﬁSQ?—(I&Mm@ﬂ)}xyeﬂlyﬁﬁHilmc%ol(ﬁnj(l)f&bm 2-

1.89- (m 2H); ESI MS mz 444 [M Exanpl e 24
PFI??S%‘P%??S‘P? of
2-(Pyridin-2-y1)-5-(1-(2-(@yerrolidin-1-yflethyl)-1H
ndazol - 5- yI)furo[32mL i di n-4(5H) - one

di hydr ochl ori de

o/ ovfhergiest e sPe of -
Exanpl e 17, but su fmé“l/'ré 2- b&m;tﬁwjgcghﬁgfor 2-
br onmo- 5-c e title conpound (11

1.3% wes a yel | ow powder: 50- 52 C
-1 NI\/R(SOOI\/HZ DVSO- d6) 510. 15- 10. 04(br s, 111,
NEp 2 s@ute &, 163, 2¢dimethaxyythylsS-sglo ] f-indrzolp (148 946 mmol) in

7D%(|7_61§§ n{Lglwaé;dld)ed 2 24 Zl'ﬁorg hZﬂ{y#m{ fu’kmﬂ chy@ﬁmé—dvonéﬁ 3.5

( ad9.4qg mnpllp Cs£Qy (F2S gg_ j_q_jl mmol)azg deg}g{y%wollzq_w'_%ﬂ g, 1. 8
m?rﬁﬂ)%nz Tuf -f'li 1€2§- 1])114 Bmel- 3he 30]\6’:[811 vdsevacdatdd? for 35 Qdmften)

4212 e{ m%glp.ov;f}uum then back%l'_gd WJJt}x argon %e &rocess ';gaé. repeatecl\@nrl nk
times. The reaction mixture was stirred at 128 °C for 5 h; then the reaction mixture
was cooled to 100°C and maintained at this temperature for 18 h. The reaction
mixture was diluted with 10% NH4OH in H,O (100 mL) and the resulting solids
were washed with an additional 10% NH4OH in H,O solution (300 mL). The solids
were dissolved in CH,Cl, (100 mL) and washed with H,O (2 x 50 mL). The
organics were filtered to remove any excess solids and then concentrated.
Purification by flash chromatography (silica gel, hexanes with 0.1% EtN to
hexanes/MTBE/EtOAc 35:1.25:025 with 0.1% EtN, to hexanes/MTBE/EtOH
35:1.25:0.25 with 0.1% EtN, to CH»C1»/(80:18:2 CH,Cl,/MeOH/NH.OH), 1:1)
yielded the title compound (1.78 g, 41%) as a brown solid: 'H NMR (500 MHz,
CDCl3) & 8.06 (s, 1H), 7.73-7.71 (m, 3H), 7.60 (d, J = 9.0 Hz, 1H), 7.43-7.41 (m,
3H), 7.35 (d, J = 7.5 Hz, 1H), 7.25 (s, 1H), 6.67 (d, J= 7.5 Hz, 1H), 4.78 (1, J= 5.5
Hz, 1H), 4.51 (d, J= 5.0 Hz, 2H), 3.38 (s, 6H); ESI MS m/z 450 [M + HY.

¢) 2-(4-Chlorophenyl)-5-(1-(2,2-dihydroxyethyl)-1H-indazol-5-yl)furo[3,2-

c]pyridine-4-one



Exanpl e 25 Preparation of

246- Met hyl pyri dazi n-3-y1)-5-(1-(2-(pyrrolidin-1-ynethy
| )-1H ndazol -5-yl)furo 13, 2-cl pyridi n-4(5H)-one
hydrochl ori de Chem cal Fornmul a: C231-123CI N602 Exact
Mass: 476.17 H3C/ | Mol ecul ar Weight: 476.96 N N Fla
Foll owi ng the procedure of Exanple 17, but
substituting 3-brono-6- mnethyl pyridazine for

2- brono-5-chl oropyridine, the title conpound (33 ng,°
4% was prepared as a yel |l od7powder: np 282-284 C, NWR
(500 Mz, DVBO-do) 510.32410.11 (br s, 111, NH), 8.29
(s, 1H), 8.14 (d, J=9.0 , 111), 7.96-7. 91(m 2H) ,
7.83 (s, 111), 7.77 (d€I> 7.3 i tdddac wzgq , J=

9.0 Hz, 1H), 7.55 §dd ~=N8. 5, 1. 5efabtMask 8 (d,
J=7.3 H, L H, 489 A= 5. 5Mdzculm2\¥f)ght431878 3.71

(m 2H)c., . Gm 2H), 3.12-3.01 (m 2H), 2.68
S, 6- m 2H), 1.90- 1.81 (m 2H); ESI M5
g‘ré 1 ;‘/’?sl ﬂrgnM) @ c%g)ro(pﬁén?g%r@t(t Qram%fthoxyethyl) 1H-indazol-5-

- yhérdi3e y]p}g}i{ﬂmqqﬁglzeo(l -2, 3.69 mmol) m THF (36 mL) at 40 °C was

y hﬁeu iR %140 Bb RY! b BV 46.5EutoR $asthdard kmivcasd Tethen B4
ow ngt he procedur éof Exanpl el | butsubst|é&3{éﬁﬂbﬁ,I5
c

( 189 f’%fﬂr? s {TRA FRFFIOBYRIKBHEY A SHigigg wish K O dHHER
, Thb eesmhﬁé &)H@Q W@&%ﬂeo&eﬁ%mtmﬂoﬁ%d \WEEd Pragaeditks

Dm'wb%? 14 eokive mas g browm sgig: s wrgs o M 5 o

Hz, 211), 8.29 (s, 1H), 7.95- 7.90 (m 2H), 7.79 (d,

iabg“*?(%h‘(’%‘ﬁ%agqg( 1 hyid%ymégﬁgnéﬂr%mgbzﬂ@h@%HZ

1il)zol-8-yBird[3,2-clpwriGn®4-bre 211), 3.80-3.71 (m 2H),
3.62-3.53 (m 211), 3,45-3.04 (m 211), 2.07-1.96 (m
2H), 1.92-1.81 (m 2H); MBS mlz 427 [M + Hr.

" Exanmpl e 27 Preparation o

2- (4-Cnl oropheny11-541- (2 rmr phﬁhlmcnecetuhydz%smm ndazol -

5- yfifuro[3, 2-cl ay |d -one ‘H‘Fce“c‘,‘ﬁﬁl e 6% a)
2- (4- Chl or ophenyl) m)r ph “ﬁ‘é”’f"ﬁ%} TH—I ndazol
- 5- yI)fur e4one

To a solution of 2—(4-chlorophenyl)—5-( 1-(2,2-dihydroxyethyl)-1H-indazol-5-
yDfuro[3,2-c]pyridine-4-one (86 mg, 0.20 mmol) in CHxCl, (2.0 mL), MeOH (1.0
mL) and AcOH (0.30 mL) was added (R)-2-hydroxymethylpyrrolidine (60 pL, 0.61
mrhol) and picoline-borane complex (21.8 mg, 0.204 mmol). The solution was
stirred at ambient temberature for 18 h. The reaction mixture was concentrated and
then diluted with 1 N HCI (2.0 mL) and stirred at ambient temperature for 45
minutes. The mixture was made basic with NaHCO; and extracted with CH,Cl, (3
x 15 mL). The organics were dried (Na;SOs), filtered, and concentrated.
Purification by flash chromatography (silica gel, CH,Cl/EtOH with 10% NH4OH,
97.5:2.5) gave the title compound (65 mg, 65%) as an off-white powder: 'H NMR
(500 MHz, CDCls) & 8.07 (s, 1H), 7.73-7.71 (m, 3H), 7.51 (d, /= 9.0 Hz, 1H), 7.45
(d, J=2.0 Hz, 1H), 7.42 (d, J = 8.5 Hz, 2H), 7.36 (d, J = 7.5 Hz, 1H), 7.25 (s, 1H),



Chem cal Formula: C261-123ClI NAO3 Exact Mass: 474.15
Mol ecul ar Weight: 474.94 Foll ow ng the procedure of
Exanple 3 (step d), but substituting norpholine for
(R - 2-hydroxynethyl pyrrolidine, the title conmpound
(38 my, 269% was prepared as a |light yell ow powder: 'H
NVMR (500 MHz, CDCI3) 6 8.05 (s, 111), 7.73-7.72 (m
311), 7.54 (d, J= 9.0 Hz, 1H), 7.47-7.42 (m 314),
7.36 (d, J= 7.5 Hz, 1H), 7.25 (s, 1H), 6.68 (d, J= 7.0
Hz, 111), 4.56 (t, J= 7.0 Hzg 2H), 3.69 (t, J= 4.5 Hz,
4 2.91 (t, J=17.0 211

4%3 (d, égﬂ.{,gz,nl,ﬂg, zgf57754fq(,|(m, 2,1,],),) 34(6(51%51110 3515}2 %H% 43—
23 A NI aph@ny £)103-Hzl 165 3[mr(¢ithi=lm.oei.b1yﬂz) HH.90rdaz ol

-5-y1)furo -4-0 ch

Dol B MO P10 e TR PE AL Lol | S
Mpine 681 M6 #4891 SHTL; 4OLC Sadthodv) Pg9% e UP), wetm inof
Exanple 3 (step e), but substituting

2- (4-chl orophenyl) -

58)((3)-2 -2-auibphiehy o€t B2 hydtdxymedigdpy = Gidint GybedpyDZ2LE har i d

?%ZP %92@&0% g]R%ri(ﬁ?e(ﬁf“be Wdrgghé%/dﬁet hyppyrroli di n-
1 ypet hyl ) - 1H 1ndaC#? 5- furo[ 3, 2-e] pyri di ne- 4- one,

the title conpound (34.%% , 869 was prepared as a
brown-yel | ow powder: np({ 260- 268 CiEmige c?své‘zeC‘MSNl\/R

500 MHz, DMVBOd6) 5 10.22 ¥®r s, "a‘“ asg) g4 ,

( ) N d',({ J= 7. “’ﬁ%ﬁ?s{l "363 (s
.91 (d, J= 7.5 Hz,

i. 00 (hr m 2H), 3.71 (hr m 4H)

3.27-3.22 (m 2H); ES1 MB nfz 475

( Py
[M oh'ftlon HReC (@\@J(Atlggox@he%) 9—%’ Q&%dmﬁﬁleﬂlthhml-

A OO HET e, LR rerrnsAPhme. 011 B CHeh n
2@ mby waélr)eﬁtbu RiftBandy @by Cidh aRth4+ Qe (hysdnipahi3anhelel .0 a)
B 0 o b T H e B
adrie>xy yialdehd 8eccompound (63.5 mg, 90%) as an off-white solid: 'H NMR
(500 MHz, DMSO-ds) 6 9.77 (br s, 1H), 8.25 (s, 1H), 7.92-7.89 (m, 4H), 7.69 (d, J

= 7.5 Hz, 1H), 7.63 (s, 1H), 7.57-7.51 (m, 3H), 6.91 (d, J = 7.5 Hz, 1H), 5.52-5.51
(m, 1H), 4.94-4.85 (m, 2H), 3.96-3.94 (m, 1H), 3.81-3.78 (m, 1H), 3.71-3.65 (m,
3H), 3.57-3.35 (m, 1H), 3.18-3.13 (m, 1H), 2.11-1.98 (m, 2H), 1.88-1.72 (m, 2H);
ESI MS m/z 489 [M + H]"; HPLC (Method A) >99% (AUC), tz = 16.3 min.

Example 4
Preparation of ($)-2-(4-Chlorophenyl)-5-(1-(2-(2-hydroxymethyDpyrrolidin-1-
vDethyD-1H-indazol-5-yDfuro[3.2-clpyridine-4(5 H)-one hydrochloride

a) (S)-2-(4-Chlorophenyl)-5-(1-(2-(2-hydroxymethyl)pyrrolidin-1-yl)ethyl)-1H-
indazol-5-yDfuro[3,2-c]pyridine-4-one



66 Followi ng the procedure of Exanple 3 (step d), but
substituting ten-butyl-Ipi perazi necarboxyl ate for
(R) - 2- hydroxynet hyl pyrrolidine, the title conpound
(83.7 ng, 56% was prepared as a |light yell ow powder:
11-1 NMR (500 MHz, CDC13) 5 8.04 (d, J= 1.0 Hz, IH),
7.73-7.72 (m 3H), 7.54 (d, J=9.0 Hz, IH), 7.47-7.42
(m 3H), 7.36 (d, J= 7.5 Hz, 1H), 7.25 (s, 1H), 6.68
(d, J 7.5 Hz, 111), 4.55 (t, J = 7.0 Hz, 2H), °
3.41-3.40 (m 4H), 2.91 (t, 3§= 7.0 Hz, 2H), 2.47 (br

m 4H), 1.45 (s, 9H) b)
2- (4- Cnhl orophenyl) - @I perazin-1-yfiethyl)-1Hin

dazol -5-yfifuro[ 3, 2- é‘})pyr}f di ne- 4- one Chemi cal
For mul a: C26H24CEl NI 502 ct SS Mobecul ar
Vi ght: 473.95 A S0 Béz bR rolit ol

tert-butyl-4-(2-(5 (2 CIN¥ or op ey Weidr:aseof ur o[ 3, 2- ¢
] pyri di
(413) - y @T@ 1- yf| et hyl ) pi per azi ne- 1 car boxyl a
t )y
W%P]I&OW‘?gfIﬂEFOr é’é&?g‘%m e é’él ’faflcif rng}) q}?ﬂé mgon \S/?/aeﬁ
S thiydroBehedily ipgurtiidanet foi Gljﬂeiy&lt)myrﬁastﬁydpyrrﬂzhdme E&Wdltlemmp(’lhlé
S | on.ywas concentrat e ¢ [

afr il o8 G ReEREea0! bRl RGoRE T NP Bl IR (9T &
saml natl By 75761—71111 on 3613, MH@GB“ 8$Héz aguédas’- 4la(yeﬁHMs36
S A S h Y SRS, 687 8, 70 781, 18 OLOAE 217, 346

ract's wer Wth brine ( e3
( N&i2$e4)l 0, 3.5 Hmﬂ@@%%@mléﬁtm—éaﬂ@ Vet 2P ﬁdhéﬂ% e

C%F}?zu'i‘ Q%ﬂ% 1%&@726256@@1 QLGIOS-(¥eY, |1HW284QL2 M (m,
(WD @7—- i (500 ;. o5 Mg 48 N Ryl T B SgeSO A 5

7(B6¢), B=15.7mih: 5 Hz, 1H), 7. 26 (s 1H), 6.68 (d, 1=
7.5 Hz, IH), 4.56 (t, J=7.0 Hz, 2H), 2.91-2.88 (m
6H), 2.51 (br m 4H); ES! MS mz 474 [MH +;, HPLC

( dEShHD¢-BhloBPhen -6 AL hytifdxymetityBymalidin- eylethyl)-14-

2: ((4-chl pro nyl)=5-(1-(,.2-0i zin-1l-yfiethyl)-1Hin
d%{’g% Of'g'-y @%’l cﬁ?j?o%é é?“ﬂi‘e %frbeyhly F%ﬁlﬂga} one hydrochl ori de

67 Cheni cal Formul a:HoC 502N502 Exact Mass: 509. 14
Mol ecul ar Wi ght 510. 42 0

Chemical Formula: C,7H6Cl;N4O5’
Exact Mass: 524.14

o N, .
, N Molecular Weight: 525.43
N
0" ~\F

Following the procedure of Example 3, but substituting (S)-2-(4-chlorophenyl)-5-(1-
(2-(2-hydroxymethyl)pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridine-4-

one for (R)-2-(4-chlorophenyl)-5-(1-(2-(2-hydroxymethyl)pyrrolidin-1-yl)ethyl)-1H-
indazol-5-yDfuro[3,2-c]pyridine-4-one, the title compound (58 mg, 84%) was
prepared as an off-white solid: 'H NMR (500 MHz, DMSO-dg) § 9.62 (br s, 1H),
8.27 (s, 1H), 7.92-7.88 (m, 4H), 7.68 (d, J = 7.5 Hz, 1H), 7.63 (s, 1H), 7.57-7.52
(m, 3H), 6.91 (d, J = 7.5 Hz, 1H), 5.54-5.53 (m, 1H), 4.93-4.84 (m, 2H), 3.96-3.94
(m, 1H), 3.81-3.78 (m, 1H), 3.70-3.65 (m, 3H), 3.57-3.56 (m, 1H), 3.17-3.14 (m,



Fol | owi ng the procedure of Exanple 3 (step e), but
substituting 2-(4-chl orophenyl) -
5-(1-(2-piperazin-l-ypethyl)- I

H i ndazol -5-yl ) furo[ 3, 2-el pyri di ne-4-one hydrochl ori de
for

(R)-2-(4-chl orophenyl)-5-(1-(2-(2-hydroxymnet hyl)pyrro
i di n-1ypethyl)-1Hindazol -5-y0furo[ 3, 2-c) pyri di ne-4-on
e, the title conmpound (27.0 ng, 78% was prepared as
an orange-yel | ow powder: np4898-300 C deconpose; 11-1

NVR (500 MHz, DMVBO- d6 685 18,

1HD: (271.2929%6“ D, éS%‘IhZ (my J2); é/&z%gﬂ %Zgg([ﬁ’“zéd ,gf‘ﬁﬂ’?o
( MetHodA)&99%HAUCLH) = 164 8dn. (S, 1H), 7.57 (d, J = 8.5
Hz, 2H), 7.45 d, J= 10.0 Hz, 1H), 6.91 (d, J= 7.5 Hz,
1H), 4.63 (br s, 2H), 3.05-2.81 (m 6H), 2.70-2.58 (m
4H); ES! MBS mrz 474 [M @gmﬂ_;e PLC (I\/Et hod A) 96. 7%

o D ‘
Emmhuas faradd. 24 nds for the hunman

MCl - 11 receptor was acconpllshed in transfected
Chi nese Hanster Ovary (CHO cells determned in a
r adhed- (4g@\lderomemd) hrg! @s@éydroa@yu@@miﬁé@hxlhlmwh& d

rr%l fitlo[3,.2-¢] g%d%geu‘{ @le characterization of the

anln concentrating hornone/receptor conpl ex:
identification of criti resi dues involved in
bi ndi ng and activation", Phar macol ., 58:217

(2000). Cell menbrane honpgenates (5 ug protein) were
i ncubated for 60 min at 22C wi M

[ 1250 ][ Phel3, Tyri]-MCH i n )t he %%‘é&é&&‘;@;‘iﬁé‘@%‘%ﬁce of
the test conpounddn Fger C O NblakiIAriWaight 359 M

Hepes/ Tri pH PN Mgl 2, 1 mM Cad 2 and 0.5%
bovi ne€ m A (BSA). Nonspecific binding was
determned in fhe presence of 0.1 uM MCH. Fol | ow ng

| Frdlobvalgitieprodethee sitgaingls 3yt subfsithtingr (83 -hadpdxbyrralidide for
' Byso - d
OB A 0 N 55 G

.
ca;rmaqffav*vhiga PBA: Vi PRAR §70PYIHZ,(GRF1D. 48.05 600 7Ridd S, (o5
"‘%ﬂl) fde.fl JMiLaH), 2 and 49(:&%{#%5 @8J4=J97l5'mz @H), 725 (s

cell Rarvester ( acka

f 1H @6 (dpd e - dH)> 43h /& oﬁ%f{éc?ﬁ)so‘i"”r(é’d]ll'aa?t%‘} @M y7 Pn
ags ehmizidsladd @ 1e9ukel, ATOPERUIH), 2.PACkaE) 1H)S2.5B234

scintillation cocktajl r.QSc P
e Qe Gre hun A BSao 182 irbebons s Be (o 51 PR
q@IHHoalA) padvahugang= sqeeaid.i ¢ bi nding. The 1 C50 val ue
(concentration causing a hal f-maximal inhibition of
control specific binding) and Hill coefficient (nil)
Vi§ (- H@t Elsrbptely [y (IR@A3 hy dregypyrrelgiire &g ey Datféindsios 5-of
itiQ v Hi |l equation curve
fﬁﬁ?oﬁqﬂg$ﬁm"mq n5%¥§%%ig§%stant (K,) was cal cul at ed
fron1the Cheng Prusoff equation: (K1 =
| C50/ (1-1-(L/KO)), where L = concentration of
radioligand in the assay, and KD = affinity of the
radi ol i gand for the receptor). By nethods descri bed
above, the conmpounds listed in Table | were
synt hesi zed and tested for biological activity. Al of
the conpounds in Table 1 exhibited K, of |ess than or
equal to 2.0 jzMin the MCH, binding assay. Table 1
Ex. Structure Mass 1H NMR Data No. Sp



1 CHOS o Na o 425 NIFINVR (500 Mz, DVBO d6) 8
10.07 (bs, O5H), 8.28 (s, 1H), 7.92-7.89 (m 4H), 7.66
(d, J = 7.5 Hz, 1H), 7.56-7.48 (m 411), 7.40 (t,
J=7.5 Hz, 1H), 6.91 (d,J= 7.5 Hz, 111), 4.87 (t,J= 6.0
Hz, 2H), 3.77-3.73 (m 211), 3.56-3.55 (m 211),
3.09-3.06 (m 2H), 2.01 (br m 2H), 1.89-1.84 (br m
2H) 2
41
HO
N
*HCI

Chemical Formula: CygH,4ClaN4O5”
Exact Mass: 510.12
Molecular Weight: 511.4

0 /@E}N
0P

Following the procedure of Example 3, but substituting (S)-2-(4-chlorophenyl)- 5-
(1-(2-(3-hydroxypyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridine-4-one
for (R)-2-(4-chlorophenyl)-5-(1-(2-(2-hydroxymethyl)pyrrolidin-1-yl)ethyl)-1H-
indazol-5-yl)furo[3,2-c]pyridine-4-one, the title compound (11.2 mg, 91%) was
prepared as an off-white solid: "H NMR (500 MHz, DMSO-ds) 5 10.24 (br s, 1H),
8.28-8.27 (m, 1H), 7.92-7.87 (m, 4H), 7.68 (d, J= 7.5 Hz, 1H), 7.55 (dd, J= 7.0,
2.0 Hz, 2H), 7.52 (d, J= 9.0 Hz, 1H), 6.90 (d, J = 7.5 Hz, 1H), 5.48 (s, 1H), 4.88-
4.87 (m, 2H), 4.44-4.37 (m, 1H), 3.80-3.61 (m, 3H), 3.41 (br s, 1H), 3.15-3.00 (m,
2H), 2.23 (br s, 1H), 1.96-1.82 (m, 2H); ESI MS m/z 475 [M + H]"; HPLC (Method
A) 95.3% (AUCQC), g = 15.5 min.

Example 6
Preparation of (R)-2-(4-ChlorophenyD-5-(1-(2-(3-hydroxy)pyrrolidin-1-yDethyD)-

1 H-indazol-5-yDfuro[3.2-clpyridine-4(5H)-one hydrochloride

a) (R)-2-(4-Chlorophenyl)-5-(1-(2-(3-hydroxypyrrolidin-1-yl)ethyl)- 1 H-indazol-5-

yDfuro[3,2-c]pyridine-4-one
HO,

e

N
S Chemical Formula: CygH,3CIN,O5

Exact Mass: 474.15
N
O N
/@1/]\'
N V/
0 o

Molecular Weight: 474.94
Following the procedure of Example 3, but substituting (R)-3-hydroxypyrrolidine

for (R)-2-hydroxymethylpyrrolidine, the title compound (21.8 mg, 29%) was



C3 N-HCOS o0 N a a o 459 | FI NMR (500 MHz,
DMBO- 6/ 6) 69.81 (br s, 0.5H), 828 (s, 1H), 7.92-7.89
(m 4H), 7.68 (d, J = 7.5 Hz, 1H), 7.63 (s, 1H), 7.56
(d, J =8.5 Hz, 2H), 7.53 (dd, J= 9.0, 1.5 Hz, 1H),
6.91 (d, J= 7.5 Hz, IH), 4.86 (t, J= 6.0 Hz, 2H), 3.76
(t, J= 6.0 Hz, 211), 3.57-3.56 (m 2H), 3.11-3.07 (n,
2H), 2.01 (br m 21-1), 1.87-1.84 (br in, 211) 3 o
-NCl o a a3.71-3.65 o os(m 489 | FINWVR (500 MHz, °
DVSO-d6) 89.77 (br s, 1H), 8225 (s, 111), 7.92-7.89

(m 4H), 7. d, J=7 : 1
a3 oy it o By ok gt
57.5065.550, 1#%.74H, ) SEGL05 211k, 119, 667 L 94 Tort, 1H,
AT 125 10, . 5773435
18505 15508, 202§ opf Yoao 273 KT g s .y,
24714 (d, J= 9.9 Hz, 1H), 2.58-2.53 (m, 1H), 2.40-2.32 (m, 1H), 2.20-2.12 (m, 1H),
1.86-1.71 (m, 2H); ESI MS m/z 475 [M + HJ'; HPLC (Method A) 97.4% (AUC), 15

= 15.7 min.

b) (R)-2-(4-Chlorophenyl)-5-(1-(2-(3-hydroxypyrrolidin-1-ylethyl)-1 H-indazol-5-
yhfuro[3,2-c]pyridine-4-one hydrochloride
HO,

)

N

HCl
S Chemical Formula: CysH,4CIN,O5°
Exact Mass: 510.12

0 N, :
N Molecular Weight: 511.4
0 =

Following the procedure of Example 3, but substituting (R)-2-(4-chlorophenyl)-5-(1-
(2-(3-hydroxypyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridine-4-one  for
the (R)~2-(4-chlorophenyl)-5-(1 —(2-(2-hydroxymethyl)pyrrolidin-1 -ylethyl)-1H-
indazol-5-yl)furo[3,2-c]pyridine-4-one, the title compound (22.2 mg, quantitative)
was prepared as an off-white solid: mp 242-246°C (decomposition); ESI MS m/z
475 [M + HJ'; HPLC (Method A) 97.6% (AUC), tz = 15.4 min.

Example 7
Preparation of 2-(4-Chloropheny)-5-(1-((4.5 dihydro-1H-imidazol-2-yl)methyl)-

1 H-indazol-5-yDfuro[3.2-clpyridine-4(5H)-one hydrochloride

a) Furo[3,2-c]pyridin-4(5H)-one
Beilstein Registry Number 742679

O
Chemical Formula: C;HsNO,
7 N Exact Mass: 135.03
0 = Molecular Weight: 135.12



69 4 HO. ,...0 N-HOS ip N 489 1H NMR (500 Mz,
DVBO- d6) 69.62 (hr s, 1H), 8.27 (s, IH), 7.92-7.88 (m
4H), 7.68 (d, J= 7.5 Hz, 1H), 7.63 (s, 1H), 7.57-7,52
(m 3H), 6.91 (d, J= 7.5 Hz, 114), 5.54-5.53 (m I|H),
4.93-4.84 (m 2H), 3.96-3.94 (m 1H), 3.81-3.78 (m

1H), (m 3H), 3.57-3.56 (m 1H), 3.17-3.14 (m 1H),

2.12-1.99 (m 2H), 1.88-1.72 (m 2H) a a3.70-3.65 (3

5 HOa N -HCcy 00 14-
43

This compound was prepared in accordance with the procedure of Koretiova, et al.,

Collect. Czech. Chem. Commun. 1997, 52, 192-198.

b) 2-Bromo-5-(3-methyl-4-nitrophenyl)furo[3,2-c]pyridin-4(5H)-one

Chemical Formula: C(,HgBN,0,
Y N CH, Exact Mass: 347.97
Br@ . Molecular Weight: 349.14

4-Fluoro-2-methyl-1-nitrobenzene (2.3 mL, 19 mmol) was added to a suspension of
furo[3,2-c]pyridin-4(5H)-one (2.115 g, 15.67 mmol) and Cs,CO; (5.097 g, 15.67
mmol) in anhydrous DMF (100 mL) and the resulting suspension was heated to 125
°C and stirred for 15 h. H,O was added and the aqueous suspension was filtered.
The solid was dried under reduced pressure to afford 4.6 g of crude 5-(3-methyl-4-
nitrophenyl)furo[3,2-c]pyridin-4(5H)-one, which was used without further
purification.

Pyridinium hydrobromide perbromide (1.14 g, 3.57 mmol) was added to a solution
of crude 5-(3-methyl-4-nitrophenyl)furo[3,2-c]pyridin-4(5H)-one (963 mg, 3.57
mmol) in AcOH (10 mL) under a stream of N, and the resulting suspension was
heated to ~45 °C for 2 h. The suspension was concentrated under reduced pressure
and the residue was diluted in H,O. The resulting aqueous suspension was filtered
and the solid was dried under reduced pressure to afford 1.7 g of a yellow solid.
Flash chromatography on silica gel (4:1 hexanes/EtOAc) yielded the title compound
(417 mg, 34%) as a yellow solid: 'H NMR (500 MHz, CDCl3) § 8.13 (d, J = 8.4 Hz,
1H), 7.44-7.38 (m, 2H), 7.22 (d, J = 7.5 Hz, 1H), 6.96 (s, 1H), 6.65 (d, /= 7.5 Hz,
1H), 2.67 (s, 3H); ESI MS m/z 349 [M + H]".

¢) 2-Bromo-5-(1H-indazol-5-yl)furo[3,2-c]pyridin-4(5 H)-one

Molecular Weight: 330.14

/@:/N Chemical Formula: C4HgBrN;0,
‘CC: Exact Mass: 328.98

Fe powder (1.30 g, 23.2 mmol) and NH,Cl (69 mg, 1.3 mmol) were added to a
suspension of 2-bromo-5-(3-methyl-4-nitrophenyl)furo[3,2-c]pyridin-4(5H)-one



475 111 NVR (500 MHz, DMBO-d6) 5 10.24 (hr S, 1H),
8.28-8.27 (in, 1H), 7.92-7.87 (m 4H), 7.68 (d, J= 7.
Hz, 1H), 7.55 (dd, J= 7.0, 2.0 Hz, 2H), 7.52 (d,J= O.

Hz, IH), 6.90 (d, J= 7.5 Hz, 1H), 5.48 (s, 1H),

4.88-4.87 (m 2H), 4.44-4.37 (m 11-1), 3.80-3.61 (m

3H), 3.41 (br s, 111), 3.15- 3.00 (m 211), 2.23 (br
s, 111), 1.96-1.82 (in, 2H a 4110 6 HQ 0

QON, 475 Free Base 1H NWR (300 MHz, CDC13) 8 8.05 (S,

1E1), 7.74-7.54 (m 5H), 7.44-7.41 (m 3H), 7.36 (d,
o Wb J3mymm) i OO o o) i bl fpetsign Vs
3 hefled2at DBluk Hor 12H) , Th2 .sisher(sibn 18s Gltdred thicheH Celitd) . vBifle 3abl
g%}ﬂi@ l;'lfrzafe?n%a% i—é%%ce&lpltid} Eg ’aft%i‘dz %60 r%'g 1gf (:r%e I5'—?4’—amino-3-
methylphenyl)-2-bromofuro[3,2-c]pyridin-4(5H)-one as a yellow solid.
NaNO; (174 mg, 2.52 mmol) was added to a solution of crude 5-(4-amino-3-
methylphenyl)-2-bromofuro[3,2-c]pyridin-4(5H)-one (800 mg, 2.52 mmol) in 5:1
AcOH/H,0 (24 mL) and the resulting solution was stirred at-25 °C for 14 h. The
solution was concentrated under reduced pressure. Flash chromatography on silica
gel (49:1 CH,Cly/MeOH) afforded the title compound (373 mg, 44%) as a yellow
solid: "H NMR (300 MHz, CDCls) § 13.30-13.25 (br s, 1H, NH), 8.16 (s, 1H), 7.81
(d, J= 1.8 Hz, 1H), 7.69 (d, /= 7.5 Hz, 1H), 7.64 (d, J= 8.7 Hz, 1H), 7.35 (dd, J =
8.7,1.8 Hz, 1H), 7.19 (d, J= 0.6 Hz, 1H), 6.85 (dd, J=7.5, 0.6 Hz, 1H).

d) Methy1-2(5-(2-bromo-4-oxofuro[3,2—c]pyridine;5(4f1)-yl) 1H-indazol-1-yl)acetate
OMe

/@QN Molecular Weight: 402.2
Br—< || N
0 ~NF
To a solution of 2-bromo-5-(1H-indazol-5-yl)furo{3,2-c]pyridin-4(5H)-one (1.13 g,
3.41 mmol) in DMSO (10.5 mL) was added methyl bromoacetate (0.64 mL, 6.8
mmol) and Cs;CO; (4.44 g, 13.6 mmol). The reaction mixture was stirred at
ambient temperature for 18 h; then additional methyl bromoacetate (0.30 mL) was
added. After 3 h, additional methyl bromoacetate (0.30 mL) was added. The
reaction mixture was stirred for 3.5 h and then the reaction mixture was diluted with
H,0 (50 mL) and extracted with CH,Cl, (4 x 25 mL). The extracts were washed
with brine (3 x 25 mL), dried (Na,SO4) and concentrated. Purification by flash
chromatography (silica gel, CH,Cl/MTBE, 4:1) yielded the title compound (0.77 g,
56%) as a light yellow solid: "H NMR (500 MHz, CDCls) & 8.10 (s, 1H), 7.73 (s,
1H), 7.43 (s, 2H), 7.30 (d. J= 7.5 Hz, 1H), 6.97 (s, 1H), 6.60 (d, J = 7.0 Hz, 1H),
5.21 (s, 2H), 3.77 (s, 3H).

5
0

N



7 CNIl  HCl esso IN | 444 1H NMR (500 MHz, DNMBSO- d6)
310.14 (hr s, = 211), 8.33 (s, 1H), 7.92-7.87 (m 4H),
7.66 (d,J 7.5 Hz, 114), 7.63 (s, 1H), 7.57-7.54 (m
3H), 6.92 (d, J= 7.5 Hz, IH), 5.69 (s, 2H), 3.86 (s,
4H a 410 8 N-- HCOS cio0O N

45
¢) Methyl-2-(5-(2-(4-chlorophenyl)-4-oxofuro[3,2-¢]pyridin-5(4 H)-yl)-1 H-indazol-

1-yDacetate
OMe

Chemical Formula: Cp3H;sCIN;O,
Exact Mass: 433.08

0 N,
N
Y Molecular Weight: 433.84
74 N
cl |
O =

To a solution of methyl-2(5-(2-bromo-4-oxofuro[3,2-c]pyridine-5(4H)-yl)1 H-
indazol-1-yDacetate (0.77 g, 1.9 mmol) in DMSO (44 mL) was added 4-
chlorophenyl boronic acid (0.32 g, 2.1 mmol), K,CO; (0.52 g, 3.8 mmol) and
bis(triphenylphosphine)palladium (II) chloride (0.13 g, 0.19 mmol). The solution
was evacuated for 15 minutes under high vacuum then backfilled with argon. The
process was repeated three times. The reaction mixture was stirred at 90°C for 2 h;
then the reaction mixture was diluted with H,O (20 mL) and extracted with CH>Cl,
(3 x 40 mL). The extracts were washed with brine (2 x 50 mL), dried (NazSOa),
filtered and concentrated. Purification by flash chromatography (silica gel,
CH,CL/MTBE, 100:0 to 1:1) yielded the title compound (0.38 mg, 46%) as a light
yellow solid: "H NMR (300 MHz, CDCls) 8 8.12 (s, 1H), 7.77-7.63 (m, 4H), 7.53~
7.41 (m, 4H), 7.35 (d, J = 7.5 Hz, 1H), 6.68 (dd, J = 7.5, 0.9 Hz, 1H), 5.22 (s, 2H),
3.78 (s, 3H); ESI MS m/z 434 [M + HJ".

f) 2-(4-Chloropheny1)-5-(1-((4,5-dihydro-1H-imidazol-2-yl)methyl)-1 H-indazol-5-
ylfuro[3,2-c]pyridine-4(5H)-one
NH

/S Chemical Formula: C,4H3CIN;O,
Exact Mass: 443.11

f /@:/N Molecular Weight: 443.89

To a 0 °C solution of ethylenediamine (68 mL, 1.0 mmol) in toluene (0.36 mL) was
slowly added trimethyl aluminium (0.50 mL, 1.0 M in toluene) over ten minutes.
The solution was allowed to stir at 0 °C for 5 minutes; then a suspension of methyl-

2-(5-(2-(4-chlorophenyl)-4-oxofuro[3,2-¢]pyridin-5(4H)-yl)-1H-indazol-1-ylacetate



1100 (T1 459 (500 MHz, DMBO-d6) 5 9,97 (hr s,
IH), 8.24 (s, 1H), 7.96 (t, J= 2.0 Hz, 1H), 7.92-7.85
(n, 3H), 7.71 (s, IN), 769 (d,J= 7.5 Hz, 114),
7.54-7.51 (m 2H), 7.45 (dd, J= 8.0, 1.5 Hz, IN), 6.92
(d, J= 8.0 Hz, IN), 4.87 (t, J= 6.0 Hz, 2H), 3.75-3.74
(m 2H), 3.55 (br, 2H), 3.08 (hr. 2H), 2.01 (hr. 2H),

1.85-1.84 (hr. 2H) 9 +ICl cir)40 493 H NVR (500 Mz,

DVBO- d6) 69. 74- 9. 82 (hr S. IH NH), 8.29 (s, 1H), 7.99

(d, J—85HZIN) 927&3(m2H) 7.84 (d, J—20
(dd, J=

2 0 pimoly iofugne (72§ mi3 v g e hy agog i
En&ded(@ rdfhix. 7TR Fastiod Hixtufb 325 §tirfed ad Teffax 5'orHZ8 h;2tdn the
gﬂ_egg:lo% rgxg)(ture was cii_quted w1th1 H?O 2 mL) ang I-pne so:ﬁds were rgrgov cli_| Iby
filtration. The filtrate was extracted with CHxCl, (3 x 20 mL) and the extracts were
dried (Na,SO,), filtered and concentrated. Purification by flash chromatography
(silica gel, CH.Cly/9:1 EtOH with NH,OH, 100:0 to 90:10) yielded the title
compound (47.6 mg, 21%) as an off-white solid: "H NMR (500 MHz, DMSO-ds) &
8.15 (s, 1H), 7.91 (d, /= 9.0 Hz, 1H), 7.83 (d, J= 1.5 Hz, 1H), 7.74 (d, J= 9.0 Hz,
1H), 7.69 (d, J= 7.5 Hz, 1H), 7.64 (s, 1H), 7.57-7.55 (m, 2H), 7.42 (dd, J=9.0, 2.0
Hz, 2H), 6.89 (d, J = 7.0 Hz, 1H), 5.21 (s, 2H) 3.51 (br s, 1H), 3.30 (s, 4H); ESI MS

m/z 444 [M + H]"; HPLC (Method A) 95.7% (AUC), #z = 15.8 min.

g) 2~(3-Chlorophenyl)-5-(1-(2-(4,5-dihydroimidazol-2-yl)ethyl)-1H-indazol-5-
yhfuro[3,2-c]pyridine-4(5H)-one hydrochloride
NH

/S Chemical Formula: Co4H;¢Cl;N5O;
Exact Mass: 479.09

: f /@E/ Molecular Weight: 480.35

Following the procedure of Example 3, but substituting 2-(3-chlorophenyl)-5-(1-(2-
(pyrrolidine-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridine-4(5H)-one for (R)-2-(4-
chlorophenyl)-5-(1-(2-(2-hydroxymethyl)pyrrolidin-1-yl)ethyl)- 1 H-indazol-5-
yDfuro[3,2-c]pyridine-4-one, the title compound (41.7 mg, 86%) was prepared as an
off-white solid: '"H NMR (500 MHz, DMSO-ds) 8§ 10.14 (br s, 2H), 8.33 (s, 1H),
7.92-7.87 (m, 4H), 7.66 (d, J = 7.5 Hz, 1H), 7.63 (s, 1H), 7.57-7.54 (m, 3H), 6.92
(d, J = 7.5 Hz, 1H), 5.69 (s, 2H), 3.86 (s, 4H); ESI MS m/z 444 [M + H]"; HPLC
(Method A) 95.3% (AUC), g = 15.5 min.

Example 8
Preparation of 2-(3-Chlorophenvyl)-5-(1-(2-(pyrrolidine-1-yDethyl)-1H-indazol-5-
vhfuro[3.2-clpyridine-4(5H)-one hydrochloride




2.08-1.92 (in, 2H), 1.90-1.79 (in, 2H a 411 70 10
a HCS 040 N ci 40 489 N | HNMR (500 M -14 DMBO-d6) 8
10.15-10.01 (hr s, | H, NH), 8.28 (s, 1H), 7.94-7.85

(m 3H), 7.69 (d, J= 7.2 11; 1H), 7.52 (dd, J = 6.7,
1.8 Hz, 1H), 736 (s, 1H), 7.31 (d, J= 1.8 H 1H), 7.19
(dd, 1= 8.4, 1.8 Hz, 1H), 6.91 (d, J= 7.2 Hz, 1H),

4.88 (t,J= 6.0 H. 21-1), 4.03 (s, 3H), 3.78-3.70 (m
2H), 3.62-3.50 (m 2H), 3.14-3.00 (m 2H), 2.08-1.96
(m 2H), L90-1.80 (m 21-1) 47

a) 2-(3-Chlorophenyl)-5H-furo[3,2-c]pyridine-4-one

c 0
Chemical Formula: C;3HgCINO,
7 l NH Exact Mass: 245.02
0 Pz Molecular Weight: 245.66

This molecule was prepared in accordance with the synthesis described in
Krutosikova and Sleziak, Collect. Czech. Chem. Commun. 1996, 61, 1627-1636: 'H
NMR (500 MHz, DMSO-ds) 8 11.53 (s, 1H), 7.91 (t, J= 1.5 Hz, 1H), 7.81 (d, J =
7.5 Hz, 1H), 7.60 (s, 1H), 7.50 (t, J = 8.0 Hz, 1H), 7.42 (dd, J = 7.0, 1.0 Hz, 1H),
7.35 (t,J=7.0 Hz, 1H), 6.70 (d, /= 7.0 Hz, 1H).

b) 2-(3-Chlorophenyl)-5-(3-methyl-4-nitrophenyl)furo[3,2-c]pyridin-4(5SH)-one

2

NO.
Cl 0] /@ Chemical Formula: C20H13CIN204
N Exact Mass: 380.06
a Molecular Weight: 380.78
0O S

To a solution of 2-(3-chlorophenyl)-5H-furo[3,2-c]pyridine-4-one (1.00 g, 4.08
mmol) in DMF (9.46 mL) was added 5-fluoro-2-nitrotoluene (0.57 mL, 4.7 mmol)
and Cs;CO3 (1.32 g, 4.08 mmol). After stirring at 120 °C for 48 h, the reaction
mixture was cooled and the solids were collected by filtration. The solids were
washed with EtOAc (300 ml) to yield the title compound (1.22 g, 78%) as a golden
yellow solid: "H NMR (500 MHz, DMSO-d) & 8.14 (d, J= 8.6 Hz, 1H), 7.97 (t, /=
1.7 Hz, 1H), 7.86 (d, J = 6.9 Hz, 1H), 7.74 (s, 1H), 7.73 (d, /= 7.0 Hz, 1H), 7.68 (d,
J=2Hz, 1H), 7.60 (dd, J= 8.0, 2.2 Hz, 1H), 7.53 (t, J= 8.0 Hz, 1H), 7.46-7.44 (m,
1H), 6.97 (d, J= 7.5 Hz, 1H), 2.58 (s, 3H).

b) 5-(4-Amino-3-methylphenyl)-2-(3-chlorophenyl)furo[3,2-c]pyridine-4(5H)-one

Chemical Formula: C20H15C1N202

NH,
cl 0
N Exact Mass: 350.08
4 | Molecular Weight: 350.8
'e) =

A solution of 2-(3-chlorophenyl)-5-(3-methyl-4-nitrophenyl)furo[3,2-c]pyridin-
4(5H)-one (1.20 g, 3.15 mmol) in EtOH (21.2 mL) and H,0 (5.16 mL) was treated
with iron powder (1.52 g, 28.3 mmol) and NH,Cl (72.2 mg, 1.35 mmol). After

stirring at reflux for 18 h, the reaction mixture was filtered through Celite® and the



)1-1 NMR (500 MHz, DMBO-6/5) 69.90-9.80 (br S. 1H,
NH, 8.29 (5, 1H), 7.98 (dd,J= 8.0, 1.5 Hz, 'FTC
1H), 7.93-7.89 (m 2H), 7.73 (d, J= 7.3 Hz, 1H), 11
456 7.66 (dd, J = 8.0, 1.5 Hz, 1H), 7.57-7.51 (m 3H),
a 00 7.46 (ddd,J= 8.0, 8.0, 1.5 Hz, IH), 6.94 (d, J=
7.3 H 1H), 4.87 (t, J = 6.0 Hz, 2H), 3.79-3.72

48
filtrate was concentrated to yield the title compound (1.02 g, 92%) as a light orange
solid: "H NMR (300 MHz, DMSO-ds) § 7.95 (s, 1H), 7.84 (d, J=7.5 Hz, 1H), 7.67
(s, 1H), 7.55-7.42 (m, 3H), 6.94-6.78 (m, 3H), 6.67 (d, /=8.4 Hz, 1H), 5.11 (s, 2H),
2.09 (s, 3H).

c) 2-(3-Chlorophenyl)-5-(1 H-indazol-5-yl)furo[3,2-c]pyridin-4(5H)-one

H  Chemical Formula; CyoH;,CIN;O,
Exact Mass: 361.06

o N,
Ci N
4 Molecular Weight: 361.78
am
o) 4

A solution of 5-(4-amino-3-methylphenyl)-2-(3-chlorophenyl)furo[3,2-c]pyridine-
4(5H)-one (1.02 g, 2.91 mmol) in AcOH (23 mL) was treated with a solution of
NaNO; (0.20 g, 2.9 mmol) in H;O (0.65 mL). After stirring at ambient temperature
for 12 h, the reaction mixture was concentrated. The resulting solid was partitioned
in CH,Cl, and water. Any solids were removed by filtration. The filtrate was
extracted with CH,Cl, (4 x 30 mL). The organics were dried (Na;SO,), filtered,

" recombined with the removed solids and concentrated. Purification by flash
chromatography (silica gel, CH,Cl/MeOH, 100:0 to 90:10) gave the title compound
(0.409 g, 40%) as a tan solid: "H NMR (300 MHz, DMSO-ds) 8 13.29 (s, 1H), 8.17
(m, 1H), 7.96 (t, J = 1.8 Hz, 1H), 7.87-7.83 (m, 2H), 7.73-7.71 (m, 2H), 7.65 (d, J=
8.7 Hz, 1H), 7.52 (t, J = 8.1 Hz, 1H), 7.46-7.43 (m, 1H), 7.38 (dd, J= 9.0, 2.1 Hz,
1H), 6.89 (d, /= 7.8 Hz, 1H).

d) 2-(3-Chlorophenyl)-5-(1-(2-(pyrrolidine-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-
clpyridine-4(5H)-one '
<

Chemical Formula: CygH,3CIN,O,
Exact Mass: 458.15

0 N
Cl N
% Molecular Weight: 458.94
7] N
0N

To a solution of 2-(3-chlorophenyl)-5-(1H-indazol-5-yl)furo[3,2-c]pyridin-4(5H)-
one (0.365 g, 0.732 mmol) in DMSO (1.5 mL) and NMP (0.94 mL) was added (2-



(m 2H), 3.60-3.52 (n, 211), 3.13-3.02 (m 2H), 41
2.08-1.97 (m 2H), 1.90-1.81 (n, 2H "H NMR (500
MHz, DMBO-d6) 8 8.29 (s, 111), 8.13 (dd,J= 8.8, 5.5
H IH, 8.07 (dd, J= 8.8, HO 2.5 Hz, 1H),
7.94-7.89 (m 2H), 7.79 (dd, J = 8.5, 12 468
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chloroethyl)pyrrolidine hydrochloride (0.273 g, 1.61 mmol) and Cs:COs (1.43 g,
4.39 mmol). The reaction mixture was stirred at ambient temperature for 18 h; then
the reaction mixture was diluted with H,O (10 mL) and EtOAc (20mL). The desired
solids were collected by filtration. Purification by flash chromatography (silica gel,
CH,C1,/(80:18:2 CH,Clo/MeOH/NH,OH), 100:0 to 0:100) yielded the title
compound (83.8 mg, 25%) as a light yellow solid: 'H NMR (500 MHz, CDCl3) &
8.05 (s, 1H), 7.79 (t, J= 2.0 Hz, 1H), 7.72 (d, J= 1.5 Hz, 1H), 7.66 (d, J = 7.5 Hz,
1H), 7.56 (d, J = 9.0 Hz, 1H), 7.42 (dd, J = 8.5, 2.0 Hz, 1H), 7.39-7.35 (m, 2H),
7.33-7.31 (m, 1H), 7.29 (s, 1H), 6.68 (d, J = 7.5 Hz, 1H), 4.58 (t, /= 7.5 Hz, 2H),
3.03 (t, J = 7.0 Hz, 2H), 2.60 (m, 4H), 1.80 (m, 4H); ESI MS m/z 459 [M + HT;
HPLC (Method A) >99% (AUC), 1z = 16.7 min.

¢) 2-(3-Chlorophenyl)-5-(1-(2-(pyrrolidine-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-
c]pyridine-4(5H)-one hydrochloride

N

*HCl
S Chemical Formula: Cy5H»3CIN4O,
Exact Mass: 458.15

0 N,
Cl N Molecular Weight: 458.94
@—(ﬁ
0" F

A solution of 2-(3-chlorophenyl)-5-(1-(2-(pyrrolidine-1-yl)ethyl)-1H-indazol-5-
yDfuro[3,2-c]pyridine-4(5H)-one (83.mg, 0.18 mmol) in CH.CL (1.5 mL) was
treated with anhydrous HCl in diethyl ether (0.18 pL, 0.18 mmol, 1.0 M). After
stirring at ambient temperature for 3 h, the solids were collected by filtration and
dried to yield the title compound (76.3 mg, 84%) as a light yellow solid: "H NMR
(500 MHz, DMSO-ds) § 9.97 (br s, 1H), 8.24 (s, 1H), 7.96 (t, /= 2.0 Hz, 1H), 7.92—
7.85 (m, 3H), 7.71 (s, 1H), 7.69 (d, J = 7.5 Hz, 1H), 7.54-7.51 (m, 2H), 7.45 (dd, J =
8.0, 1.5 Hz, 1H), 6.92 (d, J = 8.0 Hz, 1H), 4.87 (t, J = 6.0 Hz, 2H), 3.75-3.74 (m,
2H), 3.55 (br m, 2H), 3.08 (br m, 2H), 2.01 (br m, 2H), 1.85-1.84 (br m, 2H); ESI
MS m/z 459 [M + H]"; HPLC (Method A) >99% (AUC), tz = 16.0 min.

Example 9



2.5 Hz, 1H), 7.76 (d, 1=7.5 H H), 7.69 (s, o 1H)

7.54 (dd, 1" 9.0, 1.5 Hz, 111), 6.94 (d,J= 7.5 H
114), 4.90-487 (m 7H), 3.81-3.71 (m r i 2ro
3.63-3.50 (n, 2H), 3.15-3.03 (m 2H), 2.08- . 97

(n, 2H), 1.92-1.80 (m 2H)

50
Preparation of 2-(2.4-Dichlorophenyl)-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
vDfuro[3.2-clpyridin-4(5H)-one hydrochloride

a) 5-(1-(2-(Pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridin-4(5H)-one

.
0 @N b Chemical Formula: CygHaoNsO5
% Exact Mass: 348.16
(/ﬁ Molecular Weight: 348.4
=

Furo[3,2-c]pyridin-4(5H)-one (402 mg, 2.98 mmol), 5-iodo-1-(2-(pyrrolidin-1-
yDethyl)-1H-indazole (1.22 g, 3.58 mmol), Cul (682 mg, 3.58 mmol), Cs;CO; (1.07
g, 3.28 mmol) and 8-hydroxyquinoline (87 mg, 0.60 mmol) were diluted with
anhydrous DMSO (4 mL) and the resulting suspension was degassed for 45 min
under reduced pressure. The suspension was put under an atmosphere of Ar, heated
t0 130 °C and stirred for 20 h. The suspension was cooled, H,0 (10 mL) was added
and the aqueous suspension was filtered. The solid was washed with NH4OH,
dissolved in CH,Cl, and dried over Na,SO4. The resulting solution was
concentrated under reduced pressure to afford 1.516 g of a brown solid. Flash
chromatography on silica gel (7:3 Et,O/Et:N) yielded the title compound (475 mg,
46%) as a light yellow powder: "H NMR (500 MHz, CDCls) & 8.04 (d, J = 0.5 Hz,
1H), 7.70 (dd, J = 2, 0.5 Hz, 1H), 7.58-7.52 (m, 2H), 7.41 (dd, /= 8.5, 2.0 Hz, 1H),
7.33 (d, J= 7.3 Hz, 1H), 7.04 (dd, J= 3.5, 1.8 Hz, 1H), 6.64 (d, J = 7.3 Hz, 1H),
4.57 (t, J= 7.5 Hz, 2H), 3.03 (t, J = 7.5 Hz, 2H), 2.65-2.55 (m, 4H), 1.84-1.72 (m,
4H).

b) 2-Bromo-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-y)furo[3,2-c]pyridin-
4(5H)-one
Chemical Formula: CygH9BrN4O,

/©:/ Q Exact Mass: 426.07
Molecular Weight: 427.29

Pyridinium hydrobromide perbromide (1.68 g, 5.24 mmol) was added to a solution

of 5-(1-(2-(pyrrolidin-1-yDethyl)- 1H—indazol—S—yl)furo[3,2—c]pyridin—4(5H)—ohe



| HNVR (500 MHz, DMBO-d6) 8 10.20-10.10  (hr s, 1H,
NH), 8.29 (s, In), 8.01 (dd, I= 8.3, 6.0 Hz, 1H),
7.92 (d, J= 9.0 H 1H), 7.90 (d, J = 1.8 'NO Hz,
1H), 7.71 (d, J= 6.5 Hz, 1H), 7.68 (dd, J- 13 477

9.0, 2.8 Hz, 1H), 7.53 (dd, J = 9.0, 1.8 Hz, | H),

nmo4111

51

(1.22 g, 3.49 mmol) in AcOH (35 mL) under a stream of N and the resulting
suspension was heated to 45 °C for 45 min. The suspension was cooled and the
AcOH was removed under reduced pressure. The residue was diluted with 1:1
H,O/saturated NaHCOs solution (50 mL) and the resulting aqueous solution was
extracted with CHoCl, (3 x 50 mL). The combined organic extracts were dried over
Na,SO; and concentrated under reduced pressure to yield 2.5 g of a purple solid.
Flash chromatography on silica gel [9:1 Et;0/(9:1 MeOH/E;N)] afforded 550 mg
(~80% pure) of the title compound as a white powder: TH NMR (500 MHz, CDCls)
§ 8.01 (d, J= 0.5 Hz, 1H), 7.69 (dd, J= 1.8, 0.5 Hz, 1H), 7.54 (d, J= 8.8 Hz, 1H),
7.39 (dd, J = 8.8, 1.8 Hz, 1H), 7.31 (d, /= 7.3 Hz, 1H), 6.96 (d, J = 0.5 Hz, 1H),
6.60 (dd, J = 7.3, 0.5 Hz, 1H), 4.57 (1, J = 7.3 Hz, 2H), 3.02 (t, J = 7.3 Hz, 2H),
2.62-2.56 (m, 4H), 1.83-1.77 (m, 4H); ESI MS m/z 427 [M + HJ".

¢) 2-(2,4-Dichloropheny1)-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-
c]pyridin-4(5 H)-one hydrochloride

N

Chemical Formula: CygHy3ClI3N4O;

*HCl
N
Cl 0 :
/©E//N Exact Mass: 528.09
cl 74 | N Molecular Weight: 529.85
e =

2-Bromo-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridin-4(5 H)-

one (73 mg, 0.17 mmol), 2,4-dichlorophenylboronic acid (36 mg, 0.19 mmol),
K>CO; (47 mg, 0.34 mmol) and Pd(PPh;),Cl, (12 mg, 0.017 mmol) were diluted
with anhydrous DMSO (4 mL) and the resulting suspension was degassed under
reduced pressure for 45 min. The suspension was place under an atmosphere of Ar
and heated to 95 °C for 1.75 h. The suspension was cooled and H,O was added.
The aqueous suspension was filtered, the solid was diluted with CH,Cl; and the
resulting solution was dried over Na,SO4 and concentrated under reduced pressure
to afford 50 mg of a pink solid. Flash chromatography on silica gel [9:1 EO/(4:1
MeOH/Et:N)] yielded 24 mg (29%) of 2-(2,4-dichlorophenyl)-5-( 1-'(2-(pyrrolidiﬁ-1-
ylethyl)-1H-indazol-5-yl)furo[3,2-c]pyridin-4(5H)-one as a white powder. A



7.51 (s, 1H), 7.44 (ddd, J= 8.3, 8.0, 2.8 Hz, IH),
= 6

IN 6.93 (d, J= 6.5 Hz, | H), 4.89 (t, J= 6.3 Hz, 2H)
3.76-3.70 (m 2H), 3.58-3.52 (m 2H), 3.10-3.02
211), 2.05-1.98 (n, 2H), 1.90-1.81 (in, 211) a 11

NVR (500 MHz, DM30-d6) 8 10.12-10.05
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solution of 2-(2,4-dichlorophenyl)-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
yDfuro[3,2-c]pyridin-4(5H)-one (17 mg, 0.035 mmol) in CHxCl, (5 mL) was treated
with anhydrous HCI in diethyl ether (0.04 mL, 0.04 mmol, 1.0 M) and the resulting
solution was stirred at 25°C for 1 h. The solution was concentrated under reduced
pressure with Et,O to afford the title compound as a white powder: mp 258-260 °C;
"H NMR (500 MHz, DMSO-d¢) & 9.74-9.82 (br s,.lH, NH), 8.29 (s, 1H), 7.99 (d, J
= 8.5 Hz, 1H), 7.92-7.87 (m, 2H), 7.84 (d, J=2.0 Hz, 1H), 7.74 (d, /= 7.5 Hz, 1H),
7.63 (dd, J = 8.5, 2.0 Hz, 1H), 7.59 (s, 1H), 7.53 (br d, /= 9.5Hz, 1H), 6.94 (d, J=
7.5 Hz, 1H), 4.87 (t, J = 5.5 Hz, 2H), 3.80-3.70 (m, 2H), 3.61-3.52 (m, 2H), 3.15-
3.02 (m, 2H), 2.08-1.92 (m, 2H), 1.90-1.79 (m, 2H); ESIMS m/z 493 [M + HT".

x t

Example 10
Preparation of 2-(4-Chloro-2-methoxyphenyl)-5-(1-(2-(pyrrolidin-1-yDethyl)-1H-

indazol-5-yDfuro[3.2-clpyridin-4(5H)-one hydrochloride

HC o N Chemical Formula: C,H,CLN,O,
0 N Exact Mass: 524.14
N Molecular Weight: 525.43

a a

2-Bromo-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridin-4(5 H)-

one (78 mg, 0.18 mmol), 4-chloro-2-methoxyphenylboronic acid (38 mg, 0.20
mmol), K2COs (51 mg, 0.37 mmol) and Pd(PPh3),Cl, (13 mg, 0.018 mmol) were
diluted with anhydrous DMSO (4 mL) and the resulting suspension was degassed
under reduced pressure for 45 min. The suspension was place under an atmosphere
of Ar and heated to 95 °C for 2 h. The suspension was cooled and H,O was added.
The aqueous suspension was extracted with EtOAc and the combined organic
extracts were washed with brine, dried over Na;SO4 and concentrated under reduced
pressure to afford 47 mg of a white powder. Flash chromatography on silica gel [9:1
Et,0/(1:1 MeOH/Et;N)] yielded 20 mg of a white powder. Final purification by
preparative HPLC (Phenomenex Luna C18 (2), 250.0 x 50.0 mm, 10 micron, H,O
with 0.05% TFA and CH3CN with 0.05% TFA) yielded 9 mg (10%) of 2-(4-chloro-



N (hr s, 1H NH), 8.28 (s, 1H), 7.96 (dd, 1 = 8.5, 8.5
-1-3Cl  Hz, 1H), 7.94-7.88 (m 2H), 7.74 (d, J = 7.5
Hz, 14 477 1H), 7.68 (d, J= 11.0 Hz, 1H), 7.52 (br d,
J= 8.5 040 N Hz, 1H), 7.48 (d, J= 8.5 Hz, IH), 736
(s, | H, = 6.94 (d, J7.5 Hz, 1H),
4.92-4.80 (m 2H), 410---
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2-methoxyphenyl)-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-y)furo[3,2-
clpyridin-4(5H)-one as a white solid. Following the procedure of Example 9, the
HCI salt was made to give the title compound as a white solid: mp 240-242 °C;
"H NMR (500 MHz, DMSO-ds) § 10.15-10.01 (br s, 1H, NH), 8.28 (s, 1H), 7.94-
7.85 (m, 3H), 7.69 (d, J= 7.2 Hz, 1H), 7.52 (dd, J = 6.7, 1.8 Hz, 1H), 7.36 (s, 1H),
731 (d, J= 1.8 Hz, 1H), 7.19 (dd, J = 8.4, 1.8 Hz, 1H), 6.91 (d, /= 7.2 Hz, 1H),
4.88 (t, J = 6.0 Hz, 2H), 4.03 (s, 3H), 3.78-3.70 (m, 2H), 3.62-3.50 (m, 2H), 3.14-

13,00 (m, 2H), 2.08-1.96 (m, 2H), 1.90-1.80 (m, 2H); ESI MS m/z 489 [M + H]".

Example 11
Preparation of 2-( 2—Ch19ronhenvl)-5-( 1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-

yDfuro[3,2-clpyridin-4(5H)-one hydrochloride

J

N

*HCl S
Chemical Formula: C26H24C12N402

o N
cl N
/ Exact Mass: 494.13
4 I N Molecular Weight: 495.4
0 =

2-Bromo-5-(1-(2-(pyrrolidin-1-y1)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridin-4(5 H)-
one (80 mg, 0.19 mmol), 2-chlorophenylboronic acid (32 mg, 0.21 mmol), K2COs3
(52 mg, 0.38 mmol) and Pd(PPhs»,Cl, (13 mg, 0.019 mmol) were diluted with

anhydrous DMSO (4 mL) and the resulting suspension was degassed under reduced

pressure for 45 min. The suspension was place under an atmosphere of Ar and
heated to 95 °C for 2 h. The suspension was cooled and HO was added. The
aqueous suspension was extracted with EtOAc and the combined organic extracts
were washed with brine, dried over Na,SO; and concentrated under reduced
pressure to afford 77 mg of a white powder. Flash chromatography on silica gel [9:1
CH,CL/(9:1 MeOH/Et;N)] yielded 56 mg of a white powder. Final purification by
preparative HPLC (Phenomenex Luna C18 (2), 250.0 x 50.0 mm, 10 micron, H,O
with 0.05% TFA and CH3;CN with 0.05% TFA) yielded 31 mg (36%) of 2-(2-
chloropheny!)-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridin-

4(5H)-one as a white powder. Following the procedure of Example 9, the HCI salt



3.80-3.71 (m 2H), 3.60-3.49 (m 2H), 3.13-3.01 (m
2H), 2.07-1.92 (m 2H), 1.90-1.80 (m 211) 11-1 NMR
(500 MHz, DMBO-d6) 69.90-9.82 (br s, In, NH, 8.28
(s, 111), 7.95 (dd, 1 = 9.0, 5.0 H4 HC 2H),
7.92-7.89 (n, 2H), 7.67 (d, J= 7.5 Hz, 1H), 15
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was prepared to afford the title compound as a white solid: mp 102-104 °C;
TH NMR (500 MHz, DMSO-dg) 5 9.90-9.80 (br s, 1H, NH), 8.29 (s, 1H), 7.98 (dd, J
= 8.0, 1.5 Hz, 1H), 7.93-7.89 (m, 2H), 7.73 (d, J = 7.3 Hz, 1H), 7.66 (dd, J = 8.0,
1.5 Hz, 1H), 7.57-7.51 (m, 3H), 7.46 (ddd, J= 8.0, 8.0, 1.5 Hz, 1H), 6.94 (d, /=7.3
Hz, 1H), 4.87 (t, J = 6.0 Hz, 2H), 3.79-3.72 (m, 2H), 3.60-3.52 (m, 2H), 3.13-3.02
(m, 2H), 2.08-1.97 (m, 2H), 1.90-1.81 (m, 2H); ESIMS m/z 459 (M + HT.

Example 12
Preparation of 5-Fluoro-2-(4-0x0-5-(1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-yi)-

4.5-dihydrofuro[3,2-clpyridin-2-yl)benzonitrile hydrochloride

N o N .
4 N Chemical Formula: C;7H,3CIFN5O,
N % Exact Mass: 503.15

Molecular Weight: 503.96

Following the procedure of Example 11, but substituting 2-cyano-4-
fluorophenylboronic acid for 2-chlorophenylboronic acid, adding additional 2-
cyano-4-fluorophenylboronic acid and X,COj after 4 h and a total reaction time of 5
h, the title compound (22 mg, 23%) was prepared as a white powder: mp 120-122
°C; '"H NMR (500 MHz, DMSO-ds) & 8.29 (s, 1H), 8.13 (dd, J= 8.8, 5.5 Hz, 1H),
8.07 (dd, J = 8.8, 2.5 Hz, 1H), 7.94-7.89 (m, 2H), 7.79 (dd, J = 8.5, 2.5 Hz, 1H),
7.76 (d, J= 7.5 Hz, 1H), 7.69 (s, 1H), 7.54 (dd, /= 9.0, 1.5 Hz, 1H), 6.94 (d, /= 7.5
Hz, 1H), 4.90-4.82 (m, 2H), 3.81-3.71 (m, 2H), 3.63-3.50 (m, 2H), 3.15-3.03 (m,
2H), 2.08-1.97 (m, 2H), 1.92-1.80 (m, 2H); ESI MS m/z 468 [M + H]'.

Example 13
Preparation of 2-(2-Chloro-4-fluorophenyl)-5-(1-(2-(pyrrolidin-1-ylethyl)-1/-
indazol-5-vDfurof3.2-clpyridin-4(5H)-one hydrochloride




443 7.56 (s, 1H), 7.53 (hr d, J = 9.0 Hz, 1H), 7.36
(dd, 040 N J = 9.0, 9.0 Hz, 2H), 6.91 (d, J= 7.5 Hz,

111), 4.91-4.83 (n, 2H), 3.80-3.72 (m 2H),
3.63-3.51 (m 211), 3.14-3.05 (n, 2H), 2.09-1.98 (in,
211), a o 1.90-1.80 (m 2H)
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cl (0] \ Chemical Formula: C26H23C12FN402
/ N Exact Mass: 512.12
N Molecular Weight: 513.39

Following the procedure of Example 11, but substituting  2-chloro-4-
fluorophenylboronic acid for 2-chlorophenylboronic acid, the title compound (32
mg, 34%) was prepared as a white powder: mp 140-142 °C; 'H NMR (500 MHz,
DMSO-ds) & 10.20-10.10 (br s, 1H, NH), 8.29 (s, 1H), 8.01 (dd, /= 8.3, 6.0 Hz,
1H), 7.92 (d, J= 9.0 Hz, 1H), 7.90 (d, /= 1.8 Hz, 1H), 7.71 (d, J= 6.5 Hz, 1H), 7.68
(dd, J=9.0, 2.8 Hz, 1H), 7.53 (dd, J= 9.0, 1.8 Hz, 1H), 7.51 (s, 1H), 7.44 (ddd, J=
8.3, 8.0, 2.8 Hz, 1H), 6.93 (d, J = 6.5 Hz, 1H), 4.89 (t, /= 6.3 Hz, 2H), 3.76-3.70 (m,
2H), 3.58-3.52 (m, 2H), 3.10-3.02 (m, 2H), 2.05—1.98 (m, 2H), 1.90-1.81 (m, 2H);
ESI MS m/z 477 [M +HJ".

Example 14
Preparation of 2-(4-Chloro-2-fluorophenyl)-5-(1-(2-(pyrrolidin-1-yDethyl)-1H-

indazol-5-yD)furo[3.2-c]pyridin-4(5 H)-one hydrochloride

<

N

*HCl S
Chemical Formula: C26H23C12FN402

/©1/ Exact Mass: 512.12
Molecular Weight: 513.39

Following the procedure of Example 11, but substituting 4-chloro-2-

fluorophenylboronic acid for 2-chlorophenylboronic acid, the title compound (31
mg, 33%) was prepared as a white powder: mp 256258 °C; 'H NMR (500 MHz,
DMSO-dg) & 10.12-10.05 (br s, 1H, NH), 8.28 (s, 1H), 7.96 (dd, J = 8.5, 8.5 Hz,
1H), 7.94-7.88 (m, 2H), 7.74 (d, J= 7.5 Hz, 1H), 7.68 (d, /= 11.0 Hz, 1H), 7.52 (br
d, J= 8.5 Hz, 1H), 7.48 (d, J = 8.5 Hz, 1H), 7.36 (s, 1H), 6.94 (d, J= 7.5 Hz, 1H),



7116 Fa M F ON FICS 040 " 493 1H NMVR (500 Mz,
DVMSO-d6) 8 9.79-9.68 (hr S, 114, NH), 8.29 (s, IH)),
8.12 (d,J= 8.0 Hz, 2H), 7.94-7.88 (m 2H), 7.86 (d,
3=8.0 H. 2H), 7.81 (s, 1H), 7.73 (d, J- 7.0 Hz, IH),
7.56-7.51 (m | H), 6.95 (d, J= 7.0 H, 111), 4.90-4.82
(m 2H), 3.79-3.71 (m 211), 162-3.53 (m 2H),
3.15-3.04 (m 211), 2.09-1.99 (m 211), 1.93-1.81 (m
2H) 0 N 'H NWR (500 MHz, DMBO-d6) 5 9.72-9.60 (hr
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4.92-4.80 (m, 2H), 3.80-3.71 (m, 2H), 3.60-3.49 (m, 2H), 3.13-3.01 (m, 2H), 2.07—
1.92 (m, 2H), 1.90-1.80 (m, 2H); ESI MS m/z 477 [M + HI".

Example 15
Preparation of 2-(4-Fluorophenyl)-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-

yDfuro({3.2-clpyridin-4(5H)-one hydrochloride

a) 2-Bromo-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridin-
4(5H)-one

Chemical Formula: CyoH;oBrN,O,

0 NN
/N Q Exact Mass: 426.07
B 7 I N Molecular Weight: 427.29
0O =

1-(2-Chloroethyl)pyrrolidine hydrochloride (213 mg, 1.25 mmol) was added to a
suspension of 2-bromo-5-(1H-indazol-5-yl)furo[3,2-c]pyridin-4(5H)-one (187 mg,
0.570 mmol) and Cs,COj3 (1.11 g, 3.42 mmol) in anhydrous DMSO (3 mL) and the
resulting suspension was stirred at 25°C for 14 h. H,O (10 mL) was added and the
aqueous suspension was filtered. The solid was dried under reduced preSsure. Flash
chromatography on silica gel [4.75:4.75:0.5 MTBE/CH,CL/(9:1 EtOH/NH4OH)]
afforded the title compound (113 mg, 47%) as a light yellow powder with data

matching those reported in Example 9.

b) 2-(4-Fluorophenyl)-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-
clpyridin-4(5H)-one hydrochloride

N

*HC! S
. f‘) L5 '
N Chemical Formula: CygH,4CIFN4O,
g N Z Exact Mass: 478.16
F | Molecular Weight: 478.95
o) =

2-Bromo-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridin-4(5 H)-
one (82 mg, 0.19 mmol), 4-fluorophenylboronic acid (30 mg, 0.21 mmol), KoCO3



1H, NH), 8.72 (d, J= 2.5 Hz, 111), 8.28 (s, 1H),
FICS 8.08 (dd, J= 8.5, 2.5 Hz, 1H), 7.98 (d, J= 8.5
Hz, 17 N 460 IH), 7.94-7.89 (m 2H), 7.74 (d, J =
7.5 Hz, 1H), 1110' Nl 7.65 (s, 1H), 7.54 (hr d,J=
8.0 Hz, IH), 6.95 (d,
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(53 mg, 0.38 mmol) and Pd(PPh3).Cl (13 mg, 0.019 mmol) were diluted with

anhydrous DMSO (2 mL) and the resulting suspension was degassed under reduced
pressure for 45 min. The suspension was place under an atmosphere of Ar and
heated to 95 °C for 2.5 h. The suspension was cooled and H,O was added. The
resulting aqueous suspension was filtered and the solid was dried under reduced
pressure to afford 67 mg of a tan powder. Flash chromatography on silica gel [85:15
MTBE/(9:1 EtOH/Et;N)] afforded 26 mg of an off-white powder..‘ The powder was
dissolved in CH,Cl, (10 mL) and activated charcoal was added. The resulting
suspension was stirred at 25°C for 10 min. The suspension was filtered through
Celite and the filtrate was concentrated under reduced pressure to give 22 mg of an
off-white powder. Final purification by preparative HPLC (Phenomenex Luna C18
(2), 250.0 x 50.0 mm, 10 micron, HyO with 0.05% TFA and CH;CN with 0.05%
TFA) yielded 17 mg (20%) of 2-(4-fluorophenyl)-5-(1-(2~(pyrrolidin-1-yl)ethyl)-
1H-indazol-5-y)furo[3,2-c]pyridin-4(5H)-one as a white powder. Following the
procedure of Example 9, the HCI salt was prepared to afford the title compound as a
white powder: mp 218-220 °C; "H NMR (500 MHz, DMSO-ds) & 9.90-9.82 (br s,
1H, NH), 8.28 (s, 1H), 7.95 (dd, J = 9.0, 5.0 Hz, 2H), 7.92-7.89 (m, 2H), 7.67 (d, J
= 7.5 Hz, 1H), 7.56 (s, 1H), 7.53 (br d, J= 9.0 Hz, 1H), 7.36 (dd, /= 9.0, 9.0 Hz,
2H), 6.91 (d, J = 7.5 Hz, 1H), 4.91-4.83 (m, 2H), 3.80-3.72 (m, 2H), 3.63-3.51 (m,
2H), 3.14-3.05 (m, 2H), 2.09-1.98 (m, 2H), 1.90-1.80 (m, 2H); ESI MS m/z 443

M+ HJ".

Example 16
Preparation of 5-(1-(2~(Pyrrolidin-1-ylethyl)-1 H-indazol-5-yl)-2-(4-(trifluoro-

methyphenyD)furo[3.2-clpyridin-4(5H)-one hydrochloride

<

N

*HCl S
Chemical Formula: Co;H,,CIF3N O,

N
92 N
/CL Exact Mass: 528.15
F,C 2 Molecular Weight: 528.95
0N




H 1H), 4.90-4.82 (m 211), 3.80-3.73 N (m 2H)),
3.63-3.51 (m 211), 3.14-3.03 (m 2H), -HO
2.07-1.95 (m 2H), 1.91-1.82 (m 2H)
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2-Bromo-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridin-4(5H)-
one (83 mg, 0.20 mmol), 4-(trifluoromethyl)phenylboronic acid (41 mg, 0.21
mmol), K>COs3 (54 mg, 0.39 mmol) and Pd(PPhs),Cl, (14 mg, 0.020 mmol) were
diluted with anhydrous DMSO (2 mL) and the resulting suspension was degassed
under reduced pressure for 45 min. The suspension was placed under an atmosphere
of Ar and heated to 95 °C for 2 h. The suspension was cooled and H,O was added.
The resulting aqueous éuspension was filtered and the solid was dried under reduced
pressure to afford 78 mg of a tan powder. Flash chromatography on silica gel [9:1
CH,CL/(9:1 MeOH/Et:N)] afforded 38 mg of an off-white powder. Final
purification using a strong cation exchanger (SCX) column (MeOH to 7:1
MeOH/NH,OH) afforded 16 mg (17%) of 5-(1-(2-(pyrrolidin-1-ylethyl)-1H-
indazol-5-y1)-2-(4-(trifluoromethyl)phenyl)furo[3,2-c]pyridin-4(5H)-one és a white
powder. Following the procedure of Example 9, the HCl salt was prepared to afford
the title compound as a white powder: mp 252-254 °C; 'H NMR (500 MHz,
DMSO-ds) & 9.79-9.68 (br s, 1H, NH), 8.29 (s, 1H), 8.12 (d, /= 8.0 Hz, 2H), 7.94—
7.88 (m, 2H), 7.86 (d, J= 8.0 Hz, 2H), 7.81 (s, 1H), 7.73 (d, J= 7.0 Hz, 1H), 7.56—
7.51 (m, 1H), 6.95 (d, J= 7.0 Hz, 1H), 4.90-4.82 (m, 2H), 3.79-3.71 (m, 2H), 3.62—
3.53 (m, 2H), 3.15-3.04 (m, 2H), 2.09-1.99 (m, 2H), 1.93-1.81 (m, 2H); ESI MS
m/z 493 M+ H]J".

Example 17
2-(5-Chloropyridin-2-y1)-5-(1-(2-(pyrrolidin-1-yDethyl-1H-indazol-5-yl)furo[3.2-

clpyridin-4(5H)-one dihydrochloride

0 Chemical Formula: CysH,,CI;N,0,

Exact Mass: 531.1
a—< > 7T V¥ Molecular Weight: 532.85
= oo~  2HC

2-Bromo-5-(1-(2-(pyrrolidin-1-yl)ethyl)- 1 H-indazol-5-yl)furo[3,2-c]pyridin-4(5 H)-
one (145 mg, 0.340 mmol), Pd(PPh;),Cl; (39 mg, 0.034 mmol) and hexamethylditin
(0.14 mL, 0.68 mmol) were diluted with anhydrous DMSO (4 mL) and the resulting

@\/\ZQ



1H NMR (500 MHz, DMBO-6/4 810.10-9.92 (hr s, 1H
NH, 8.29 (s, | H, 7.96 (ddd, J= 8.0, 8.0, rm 2.

Hz, 1H), 7.94-7.89 (m 2H), 7.72 (d,J=7.5 18 o N

59
solution was bubbled with Ny while being heated to 80 °C. Once the oil bath

temperature reached 80 °C, the bubbling was discontinued, and the reaction mixure
was stirred at 80 °C for 45 min under N, atmosphere. The solution was cooled and
diluted with EtOAc (50 mL). The resulting organic solution was washed with brine
(2 x 50 mL), dried over Na;SO4 and concentrated under reduced pressure. The
residue, 2-bromo-5-chloropyridine (174 mg, 0.340 mmol) and Pd(PPhs)s (39 mg,
0.034 mmol) were diluted with anhydrous DMSO (4 mL). The fesulting solution
was degassed with Ny, heated to 110 °C and held at this temperature for 18 h. The
solution was cooled, EtOAc (40 mL) was added and the resulting solution was
washed with HO (10 mL). The organic solution was washed with brine (2 x 20
mL), dried over Na;SO, and concentrated under reduced pressure to afford 55 mg of
a tan powder. Flash chromatography on silica gel [9:1 CH2CL/(9:] MeOH/Et:N)]
yielded 46 mg of a white powder. Final purification by preparative HPLC
(Phenomenex Luna C18 (2), 250.0 x 50.0 mm, 10 micron, H,O with 0.05% TFA
and CHCN with 0.05% TFA) yielded 2-(5-chloropyridin-2-yl)-5-(1-(2-(pyrrolidin-
1-yl)ethyl)-1H-indazol-5-yl)furo[3,2-c]pyridin-4(5H)-one (9 mg, 6%) as a white
powder. According to the procedure of Example 9, the HCl salt was prepared to
afford the title compound as a white solid: mp 268-270 °C; "TH NMR (500 MHz,
DMSO-dg) § 9.72-9.60 (br s, 1H, NH), 8.72 (d, J= 2.5 Hz, 1H), 8.28 (s, 1H), 8.08
(dd, J = 8.5, 2.5 Hz, 1H), 7.98 (d, J = 8.5 Hz, 1H), 7.94-7.89 (m, 2H), 7.74 (d, J =
7.5 Hz, 1H), 7.65 (s, 1H), 7.54 (br d, J= 8.0 Hz, 1H), 6.95 (d, J= 7.5 Hz, 1H), 4.90-
4.82 (m, 2H), 3.80-3.73 (m, 2H), 3.63-3.51 (m, 2H), 3.14-3.03 (m, 2H), 2.07-1.95
(m, 2H), 1.91-1.82 (m, 2H); ESI MS m/z 460 [M + HT'.

Example 18
Preparation of 2-(2-Fluorophenyl)-5-(1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-5-
v furol3.2-clpyridin-4(5H)-one hydrochloride

Chemical Formula: C,4H,,CIFN,O,

0 NN
F /@1,/" Q Exact Mass: 478.16
74 | N Molecular Weight: 478.95
o = *HCI

0



410 443 Hz, 1H), 7.54 (dd,J= 8.0, 1.5 Hz, I H),
7.51-7.46 (m 1H), 7.45-7.37 (m 2H), 7.30 (d,J= 3.0
H . /1 -Nd 1H), 6.95 (d, J= 7.5 Hz, IIl), 4.88
(t,J= 6.0 H 2H), 3.78-3.72 (m 2H), 3.60-3.51
(m 2H), 3.12-

60

Following the procedure of Example 11, but substituting 2-fluorophenylboronic acid
for 2-chlorophenylboronic acid, the title compound (32 mg, 35%) was prepared as a
white powder: mp 264-266 °C; 'H NMR (500 MHz, DMSO-ds) §10.10-9.92 (br s,
1H, NH), 8.29 (s, 1H), 7.96 (ddd, J = 8.0, 8.0, 2.0 Hz, 1H), 7.94-7.89 (m, 2H), 7.72
(d, J=17.5 Hz, 1H), 7.54 (dd, J = 8.0, 1.5 Hz, 1H), 7.51-7.46 (m, 1H), 7.45-7.37 (m,
2H), 7.30 (d, J = 3.0 Hz, 1H), 6.95 (d, J = 7.5 Hz, 1H), 4.88 (t, /= 6.0 Hz, 2H),
3.78-3.72 (m, 2H), 3.60-3.51 (m, 2H), 3.12-3.03 (m, 2H), 2.06-1.97 (m, 2H), 1.91-
1.80 (m, 2H); ESI MS m/z 443 [M + H]".

Example 19
Preparation of 2-(2.4-Difluorophenyl)-5-(1-(2-(pyrrolidin-1-ylethyD)-1H-indazol-5-

vDfuro[3.2-clpyridin-4(5H)-one hydrochloride

Chemical Formula: C,¢H,,CIF . N,0,

N N
P v ()
/ Exact Mass: 496.15
74 N Molecular Weight: 496.94
F l
o = sHCl

‘ Following the procedure of Example 11, but substituting 2,4-difluorophenylboronic
acid for 2-chlorophenylboronic acid, the title compound (24 mg, 28%) was prepared
as a white powder: mp 256-258 °C; 'H NMR (500 MHz, DMSO-ds) §10.15-9.90
(br s, 1H, NH), 8.29 (s, 1H), 8.03-7.96 (m, 1H), 7.94-7.88 (m, 2H), 7.72 (d, J=7.5
Hz, 1H), 7.53 (dd, J = 9.0, 1.5 Hz, 1H), 7.52 (ddd, J = 9.5, 9.5, 2.5 Hz, 1H), 7.30
(ddd, J = 8.5, 8.5, 2.5 Hz, 1H), 7.28 (d, J = 3.0 Hz, 1H), 6.94 (d, J= 7.5 Hz, 1H),
4.88 (t, J = 6.0 Hz, 2H), 3.78-3.70 (m, 2H), 3.59-3.51 (m, 2H), 3.12-3.01 (m, 2H),
2.06-1.97 (m, 2H), 1.90-1.80 (m, 2H); ESI MS m/z 461 [M + HJ".

Example 20
Preparation of 2-(2-Fluoro-4-methylphenyl)-5-(1-2-(pyrrolidin-1-ylethyl)-1H-

indazol-5-yDfuro[3,2-clpyridin-4(5H)-one hydrochloride

Chemical Formula: C,;H,4CIFN,O,

0 NN
E |
/@//N Q Exact Mass: 492.17
H,C 77 N Molecular Weight: 492.97
0N “HCl



3.03 (m 2H), 2.06-1.97 (m 2H), 1.91-1.80 (m
2H) 1H NMR (500 MHz, DMSO-do) 810.15-9.90 (hr
s, 1H NH), 8.29 (s, 111), 8.03-7.96 (m 11-1),
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Following the procedure of Example 11, but substituting 2-fluoro-4-methyl-
phenylboronic acid for 2-chlorophenylboronic acid, the title compound (21 mg,
19%) was prepared as a white powder: mp 268-270 °C; 'H NMR (500 MHz,
DMSO-ds) $10.15-10.06 (br s, 1H, NH), 8.28 (s, 1H), 7.92 (d, /= 9.0 Hz, 1H),
7.90 (d, J = 2.0 Hz, 1H), 7.83 (dd, J = 8.0, 8.0 Hz, 1H), 7.70 (d, /= 7.5 Hz, 1H),
7.53 (dd, J=9.0, 2.0 Hz, 1H), 7.26 (d, J= 12.5 Hz, 1H), 7.23-7.18 (m, 2H), 6.93 (d,
J=17. Hz, 1H), 4.88 (t, J = 6.0 Hz, 2H), 3.78-3.72 (m, 2H), 3.60-3.52 (m, 2H),
3.12-3.03 (m, 2H), 2.39 (s, 3H), 2.07-1.98 (m, 2H), 1.90-1.81 (m, 2H); ESIMS m/z
457 [M +HJ".

Example 21
Preparation of 5-(1-(2-(Pyrrolidin-1-yDethyl)-1H-indazol-5-y1)-2-p-tolylfuro[3.2-

clpyridin-4(5H)-one hydrochloride

Chemical Formula: C,;H,,CIN,O,

N N
i N ()
/©:// Exact Mass: 474.18
H,C 7 N Molecular Weight: 474.98

Following the procedure of Example 11, but substituting p-tolylboronic acid for the
2-chlorophenylboronic acid and triturating the free base with EtOAc and toluene, the
title compound (19 mg, 19%) was prepared as an off-white powder: mp 262—
264 °C; 'H NMR (500 MHz, DMSO-ds) 510.12-9.99 (br s, 1H, NH), 8.26 (br s,
1H), 7.92-7.75 (m, 2H), 7.79 (d, J = 8.0 Hz, 2H), 7.65 (d, J = 7.0 Hz, 1H), 7.51 (br
d, J= 7.5 Hz, 1H), 7.47 (s, 1H), 7.31 (d, J= 8.0 Hz, 2H), 6.90 (d, /= 7.5 Hz, 1H),
4.91-4.79 (m, 2H), 3.81-3.68 (m, 2H), 3.67-3.45 (m, 2H), 3.15-2.97 (m, 2H), 2.50
(s, 3H), 2.11-1.98 (m, 2H), 1.95-1.79 (m, 2H); ESI MS m/z 439 [M + HT"

Example 22
Preparation of 2-(Pyridin-3-y1)-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-

vIMuro[3,2-clpyridin-4(5H)-one dihydrochloride




C? 7.94-7.88 (m 211), 7.72 (d,J=7.5 H, 1H), 7.53 19
0 os NNNO 461 (dd,J= 9.0, 1.5 Hz, 1H), 7.52 (ddd, J=
9.5, 9.5, 2.5 Hz, 111), 7.30 (ddd, J= 8.5, 8.5, 2.5
Hz, 1H), al 'MJ 7.28 (d, J= 3.0 H 1H), 6.94 (d,J=
7.5 Hz, 1H),
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N N .
0 /@:/\N Q Chemical Formula: C,;H,,CI,N.0,
4 Exact Mass: 497.14
7’ N oHC Molecular Weight: 498.40
N= 0T F
Following the procedure of Example 11, but substituting pyridine-3-boronic acid
1,3-propanediol cyclic ester for 2-chlorophenylboronic acid, the title compound (7
mg, 7%) was prepared as a white powder: mp 188-190 °C; 'H NMR (500 MHz,
DMSO-ds) §10.33-10.22 (br s, 1H, NH), 9.15 (s, 1H), 8.60 (d, J = 4.5 Hz, 1H),
8.32-8.27 (m, 2H), 7.93 (d, J = 9.0 Hz, 1H), 7.91 (s, 1H), 7.77 (s, 1H), 7.72 (d, J =
7.3 Hz, 1H), 7.57 (dd, J = 8.0, 4.8 Hz, 1H), 7.53 (br d, J= 9.0 Hz, 1H), 6.94 (d, J =
7.3 Hz, 1H), 4.90 (t, J = 6.0 Hz, 2H), 3.75-3.70 (m, 2H), 3.60-3.48 (m, 2H), 3.10-
3.01 (m, 2H), 2.05-1.95 (m, 2H), 1.90-1.79 (m, 2H); ESI MS m/z 426 [M + H]".

Example 23
Preparation of 2-(5-Fluoropyridin-2-yl)-5-(1-(2-(pyrrolidin-1-yljethyl)-1H-indazol-

5-yDfuro[3.2-clpyridin-4(5H)-one dihydrochloride

o AN N Chemical Formula: C,gH,,C1,FN;O,
. | N Exact Mass: 515.13
N Molecular Weight: 516.39
F 7
— P *2HCI
N (0]

Following the procedure of Example 17, but substituting 2-bromo-5-fluoropyridine

for 2-bromo-5-chloropyridine, the title compound (26 mg, 13%) was prepared as a
yellow powder: mp 266268 °C; TH NMR (500 MHz, DMSO-ds) §10.27-10.19 (br
s, 1H, NH), 8.68 (d, J = 2.5 Hz, 1H), 8.28 (s, 1H), 8.04 (dd, J = 9.0, 4.5 Hz, 1H),
7.94-7.87 (m, 3H); 7.73 (d, J = 7.5 Hz, 1H), 7.58 (s, 1H), 7.54 (dd, J= 9.0, 1.5 Hz,
1H), 6.94 (d, J= 7.5 Hz, 1H), 4.89 (t, J= 6.0 Hz, 2H), 3.78-3.71 (m, 2H), 3.65-3.49
(m, 2H), 3.11-3.02 (m, 2H), 2.06-1.95 (m, 2H), 1.89-1.81 (m, 2H); ESI MS m/z
444 M + HY.

Example 24
Preparation of 2-(Pyridin-2-y1)-5-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-indazol-5-
vDfuro[3.2-clpyridin-4(5H)-one dihydrochloride




4.88 (t, J= 6.0 Hz, 2H), 3.78-330 (m 2H), 3.509-
3.51 (m 2H), 3.12-3.01 (m 2H), 2.06-1.97 (m
211), 1.90-1.80 (m 2H) :
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0 N, N Chemical Formula: C45H,5C1LNSO,
, N Exact Mass: 497.14
Weight: 498.
7 \ J I N Molecular Weight: 498.40
_ _ «2HCI
N (0]

Following the procedure of Example 17, but substituting 2-bromopyridine for 2-
bromo-5-chloropyridine, the title compound (11 mg, 1.3%) was prepared as a yellow
powder: mp 50-52 °C; "H NMR (500 MHz, DMSO-dy) §10.15-10.04 (br s, 1H,
NH), 8.69-8.65 (m, 1H), 8.28 (d, J=2.0 Hz, 1H), 7.98-7.88 (m, 4H), 7.75-7.71 (m,
1H), 7.59 (d, J = 2.5 Hz, 1H), 7.56-7.52 (m, 1H), 7.43-7.38 (m, 1H), 6.95 (dd, J =
7.5, 2.0 Hz, 1H), 4.92-4.85 (m, 2H), 3.78-3.71 (m, 2H), 3.59-3.52 (m, 2H), 3.12-
3.03 (m, 2H), 2.07-1.98 (m, 2H), 1.90-1.81 (m, 2H); ESI MS m/z 426 [M + HI".

Example 25
Preparation of 2-(6-Methylpyridazin-3-y)-5-(1-(2-(pyrrolidin-1-ylethyD-1H-
indazol-5-yDfuro[3.2-¢clpyridin-4(5H)-one hydrochloride

Chemical Formula: Cy5H,sCINGO,

[\
N
N Y% Exact Mass: 476.17
ne— Y 7 Molecular Weight: 476.96
N:N O = 'HCI

Following the procedure of Example 17, but substituting 3-bromo-6-
methylpyridazine for 2-bromo-5-chloropyridine, the title compound (33 mg, 4%)
was prepared as a yellow powder: mp 282-284 °C; 'H NMR (500 MHz, DMSO-d)
510.32-10.11 (br s, 1H, NH), 8.29 (s, 1H), 8.14 (d, J = 9.0 Hz, 1H), 7.96-7.91 (m,
2H), 7.83 (s, 1H), 7.77 (d, J = 7.3 Hz, 1H), 7.72 (d, J = 9.0 Hz, 1H), 7.55 (dd, J =
8.5, 1.5 Hz, 1H), 6.98 (d, J = 7.3 Hz, 1H), 4.89 (t, J = 5.5 Hz, 2H), 3.78-3.71 (m,
2H), 3.70-3.45 (m, 2H), 3.12-3.01 (m, 2H), 2.68 (s, 3H), 2.06-1.98 (m, 2H), 1.90-
1.81 (m, 2H); ESIMS m/z 441 [M + HI".

Example 26
Preparation of 2-(Pyrimidin-2-y1)-5-(1-(2-(pyrrolidin-1-yDethyl)-1H-indazol-3-

vDfuro[3.2-clpyridin-4(5H)-one dihydrochloride




1H NMR (500 MHz, DMBO-c16) 810.15-10. 06 (hr s, |
H NH), 8.28 (s, 1H), 7.92 (d, J= 9.0 Hz, 1H),
7.90 (d, J= 2.0 Hz, 1H), 7.83 (dd, J= 8.0, 20 0 O(-
457
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Chemical Formula: C24I—124C12N6O2

Exact Mass: 498.13
Molecular Weight: 499.39
2HCl

Followmg the procedure of Example 11, but substituting 2-
(tributylstannyl)pyrimidine for 2-chlorophenylboronic acid, the title compound (14
mg, 11%) was prepared as a white powder: mp 272-274 °C; 'H NMR (500 MHz,
DMSO-ds) §9.91-9.82 (br s, 1H, NH), 8.92 (d, /= 5.0 Hz, 2H), 8.29 (s, 1H), 7.95-
7.90 (m, 2H), 7.79 (d, J= 7.5 Hz, 1H), 7.69 (s, 1H), 7.55 (br d, J= 9.0 Hz, 1H), 7.49
(d, J= 5.0 Hz, 1H), 6.99 (d, J= 7.5 Hz, 1H), 4.87 (t, J = 6.0 Hz, 2H), 3.80-3.71 (m,
2H), 3.62-3.53 (m, 2H), 3.15-3.04 (m, 2H), 2.07-1.96 (m, 2H), 1.92-1.81 (m, ZH);
ESI MS m/z 427 [M + HJ".

Example 27
Preparation of 2-(4-Chlorophenyl)-5-(1-(2-morpholinoethyl)-1H-indazol-5-

vDfuro[3.2-clpyridine-4-one hydrochloride

a) 2-(4-Chlorophenyl)-5-(1-(2-morpholinoethyl)-1H-indazol-5-yl)furo[3,2-

»

Chemical Formula: C,gH,»3CINO4
N
0 |
/@i//N
cl 7 N
O /

Exact Mass: 474.15

Molecular Weight: 474.94
Following the procedure of Example 3 (step d), but substituting morpholine for (R)-
2-hydroxymethylpyrrolidine, the title compound (38 mg, 26%) was prepared as a
light yellow powder: "H NMR (500 MHz, CDCl;) & 8.05 (s, 1H), 7.73-7.72 (m,
3H), 7.54 (d, J= 9.0 Hz, 1H), 7.47-7.42 (m, 3H), 7.36 (d, /= 7.5 Hz, 1H), 7.25 (s,
1H), 6.68 (d, J= 7.0 Hz, 1H), 4.56 (t, J= 7.0 Hz, 2H), 3.69 (t, /= 4.5 Hz, 4H), 2.91
(t, J=7.0 Hz, 2H), 2.53 (t, J= 4.5 Hz, 4H); ESIMS m/z 475 [M + HI .

c]pyridine-4-one



0 Hz, 1H), 7.70 (d, J= 7.5 Hz, 1H),7.53 (dd, J =
0, 2.0 Hz, IH), 7.26 (d,J= 12.5 Hz, 114), c a

Il 7.23-7.18 (m 2H), 6.93 (d, J=. 7.5 Hz, 1H),
88 (t,J= 6.0 Hz, 214), 3.78-3.72 (m 2H),

. 60- 3. 52 (in, 2H), 3.12-3.03 (m 211), 2.39 (s,
H, 2.07-
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b) 2-(4-Chlorophenyl)-5-(1 -(2-morpholinoethyl)-1H-indazol-5-yl)furo[3,2-

()

“HCI S Chemical Formula: CygH»CLN,04

Exact Mass: 510.12
0 N\N
/
a .
0 7

Molecular Weight: 511.40

Following the procedure of Example 3 (step €), but substituting 2-(4-chlorophenyl)-
5-(1-(2-morpholinoethy!)-1H-indazol-5-yl)furo[3,2-c]pyridine-4-one for (R)-2-(4-
chlorophenyl)-5-(1-(2-(2-hydroxymethyl)pyrrolidin-1 -yDethyl)-1H-indazol-5-
yl)furo[3,2-c]pyridine-4-one, the title compound (34.2 mg, 86%) was prepared as a
brown-yellow powder: mp 260-268 °C decompose; 'H NMR (500 MHz, DMSO-
ds) 6 1022 (br s, 1H), 8.28 (s, 1H), 7.93-7.90 (m, 4H), 7.69 (d, J = 7.5 Hz, 1H),
7.63 (s, 1H), 7.58-7.53 (m, 3H), 6.91 (d, /= 7.5 Hz, 1H), 4.93 (br m, 2H), 4.02-4.00
(br m, 2H), 3.71 (br m, 4H), 3.57-3.55 (m, 2H), 3.27-3.22 (m, 2H); ESI MS m/z 475
[M + HJ*; HPLC (Method A) 98.0% (AUC), 7 = 15.6 min.

c]pyridine-4-one hydrochloride

Example 28
Preparation of 2-(4-Chlorophenyl)-5-(1-(2-piperazin-1 -vDethyl)-1H-indazol-5-

yvDfuro[3,2-¢clpyridine-4-one hydrochloride

a) tert-Butyl—4-(2-(5-(2-(4-chlorophenyl)—4-oxofuro[3,2—c]pyridin—5-(4H)-yl)-lH-
indazol-1-yl)ethyl)piperazine-1-carboxylate

,Boc

(N

J
S Chemical Formula: C4;H3,CINGO,
Exact Mass: 573.21
0 N, Molecular Weight: 574.07
Iow
cl am
O /



1.98 (m 2H), 1.90-1.81 (m 2H) 'H NMR (500 Mz,
DVBO- d6) 510.12-9.99 (hr s, 1H, NH), 8.26 (hr s,
IH), 7.92-7.75 (in, 2H), 21
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Following the procedure of Example 3 (step d), but substituting zerr-butyl-1-
piperazinecarboxylate for (R)-2-hydroxymethylpyrrolidine, the title compound (83.7
mg, 56%) was prepared as a light yellow powder: 'H NMR (500 MHz, CDCl;) &
8.04 (d, J= 1.0 Hz, 1H), 7.73-7.72 (m, 3H), 7.54 (d, J= 9.0 Hz, 1H), 7.47-7.42 (m,
3H), 7.36 (d, J= 7.5 Hz, 1H), 7.25 (s, 1H), 6.68 (d, J=7.5 Hz, 1H), 4.55 (t, J=7.0
Hz, 2H), 3.41-3.40 (m, 4H), 2.91 (t, J = 7.0 Hz, 2H), 2.47 (br m, 4H), 1.45 (s, 9H).

b) 2-(4-Chlorophenyl)-5-(1-(2-piperazin-1-yl)ethyl)- 1 H-indazol-5-yl)furo[3,2-

¢]pyridine-4-one

Chemical Formula: C,gH,,CIN;O,
Exact Mass: 473.16
Molecular Weight: 473.95

o)
szz ~ Z\/\\\/zm

Cl /IN
O/

A solution of tert-butyl-4-(2-(5-(2-(4-chlorophenyl)-4-oxofuro[3,2-c]pyridin-3-
(4H)-y1)-1H-indazol-1-yl)ethyl)piperazine-1-carboxylate (76 mg, 0.13 mmol) in
CH,Cl, (1.0 mL) was treated with trifluoroacetic acid (1.0 mL). The solution was
stirred at ambient temperature for 1 h, and then the solution was concentrated. The
resulting film was diluted with CH,Cl, (5 mL) and neutralized with a saturated
solution of NaHCOQs. The aqueous layer was extracted with CH>Cl (3 x 20 mL).
The organic extracts were washed with brine (2 x 10 mL), dried (Na2SOs), filtered
and concentratéd to yield the title compound (32.0 mg, 51%) as an orange-yellow
solid: 'H NMR (500 MHz, CDCl;) & 8.05 (s, 1H), 7.80-7.72 (m, 3H), 7.56 (d, J =
9.0 Hz, 1H), 7.48-7.39 (m, 3H), 7.36 (d, J = 7.5 Hz, 1H), 7.26 (s, 1H), 6.68 (d, J =
7.5 Hz, 1H), 4.56 (t, J = 7.0 Hz, 2H), 2.91-2.88 (m, 6H), 2.51 (br m, 4H); ESI MS
m/z 474 [M + H]"; HPLC (Method A) 96.5% (AUC), tz = 14.3 min.

¢) 2-(4-chlorophenyl)-5-(1-(2-piperazin-1-ylethyl)-1H-indazol-5-yl)furo[3,2-
clpyridine-4-one hydrochloride



040 439 7.79 (d, Hz, 2H), 7.65 (d, J= 7.0 Hz,
1H), 7.51 (br d, Hz, 1H), 7.47 (s, 1H),7.31 (d,
ca -1-10 J= 8.0 Hz, 2H), 6.90 (d, J=7.5 Hz, 1H),
4.91- 4.79 (in, 2H), 3.81-168 (m 211), 3.67-3.45 (in,
2H), 3.15-2.97 (in, 2H), 2.50 (s, 311), 2.11-1.98

Chemical Formula: C,gH,sCLN;0,
Exact Mass: 509.14

N Molecular Weight 510.42
0o N
Y
N

Following the procedure of Example 3 (step €), but substituting 2-(4-chlorophenyl)-
5-(1-(2-piperazin-1-y})ethyl)-1 H-indazol-5-yl)furo[3,2-c]pyridine-4-one
hydrochloride for (R)-2-(4-chlorophenyl)-5-(1 -(2-(2-hydroxymethyl)pyrrolidin-1-
yDethyl)-1H-indazol-5-yl)furo[3,2-c]pyridine-4-one, the title compound (27.0 mg,
78%) was prepared as an orange-yellow powder: mp 298-300 °C decompose; 'H
NMR (500 MHz, DMSO-d5) & 8.59 (br s, 2H), 8.18 (s, 1H), 7.92 (d, /= 8.5 Hz, 2H),
7.86-7.84 (m, 2H), 7.70 (d, J = 7.5 Hz, 1H), 7.64 (s, 1H), 7.57 (d, /= 8.5 Hz, 2H),
7.45 d, J=10.0 Hz, 1H), 6.91 (d, J = 7.5 Hz, 1H), 4.63 (br s, 2H), 3.05-2.81 (m,
6H), 2.70-2.58 (m, 4H); ESI MS m/z 474 [M + H]'; HPLC (Method A) 96.7%
(AUCQ), tg = 14.6 min.

a a

Binding Assay for Human Melanin-Concentrating Hormone (MCH,) receptor

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 ['*I][Phe'®, Tyr'’]-MCH in the absence or
presence of the test compound in a buffer containing 25 mM Hepes/Tris (pH 7.4), 5
mM MgCl,, 1 mM CaCl, and 0.5% bovine serum albumin (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;, | mM CaCl, and 0.1% BSA



(m 2H), 1.95-1.79 (m 2H) pm IH N MR (500 Mz,
DVMSO- d6) 510.33-10.22 22 0 40 Nj1 426 (br s, 1H,
NH), 9.15 (s, 1H), 8.60 (d, 1= 4.5 Hz, IN), 8.32-827
(m 2H), 7.93 (d, J= 9.0 Hz, 1H), /1 o
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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).
The results are expressed as a percent inhibition of the control radioligand specific
binding. The ICso value (concentration causing a half-maximal inhibition of control
specific binding) and Hill coefficient () were determined by non-linear regression
analysis of the competition curve using Hill equation curve fitting. The inhibition
constant (K;) was calculated from the Cheng Prusoff equation:

(K; =ICso/(1+(L/Kp)),
where L = concentration of radioligand in the assay, and Kp = affinity of the
radioligand for the receptor).
By methods described above, the compounds listed in Table 1 were synthesmed and

tested for biological activity. All of the compounds in Table 1 exhibited K of less
than or equal to 2.0 pM in the MCH; binding assay.

Table 1

Structure !H NMR Data

Z
=)
%)
E|

"H NMR (500 MHz, DMSO-dg) & 10.07 (bs,
0.5H), 8.28 (s, 1H), 7.92-7.89 (m, 4H), 7.66 (d, J
=7.5 Hz, 1H), 7.56-7.48 (m, 4H), 7.40 (t,J = 7.5
Hz, 1H), 691 (d, J= 7.5 Hz, 1H), 4.87 (1, /= 6.0
Hz, 2H), 3.77-3.73 (m, 2H), 3.56-3.55 (m, 2H),

425

3.09-3.06 (m, 2H), 2.01 (br m, 2H), 1.89-1.84 (br
m, 2H)

(]

459

a am:

'H NMR (500 MHz, DMSO-d;) § 9.81 (brs,
0.5H), 8.28 (s, 1H), 7.92-7.89 (m, 4H), 7.68 (d, J
=7.5 Hz, 1H), 7.63 (s, 1H), 7.56 (d, /= 8.5 Hz,
2H), 7.53 (dd, J=9.0, 1.5 Hz, 1H), 691 (d,J =
7.5 Hz, 1H), 4.86 (t,J = 6.0 Hz, 2H), 3.76 (t, J =
6.0 Hz, 2H), 3.57-3.56 (m, 2H), 3.11~3.07 (m,
2H), 2.01 (br m, 2H), 1.87-1.84 (br m, 2H)

3 489

cl 7

'H NMR (500 MHz, DMSO-dy) 8 9.77 (br s, 1H),
8.25 (s, 1H), 7.92-7.89 (m, 4H), 7.69 (d, J=7.5
Hz, 1H), 7.63 (s, 1H), 7.57-7.51 (m, 3H), 6.91 (d,
J=7.5Hz, 1H), 5.52-5.51 (m, 1H), 4.94-4.85
(m, 2H), 3.96-3.94 (m, 1H), 3.81-3.78 (m, 1H),
3.71-3.65 (m, 3H), 3.57-3.35 (m, 1H), 3.18-3.13
(m, 1H), 2.11-1.98 (m, 2H), 1.88-1.72 (m, 2H)




.2HCI  7.91 (s,
1H), 7.57 (dd,
z,J 6.0 Hz, 214),
2H),
(m 2H) 23

1H),
J=8.0, 4.8 H 111),

3.10-3.01 (m 2H)
1401N

7.77 (s, 1H),

3.75-3.70 (m 2H),

2.05-1.95 (m 2H)

7.72 (d,J= 7.3 Hz,

7.53 (hr d,J =
3.60-3.48 (m
1.90- 1.79

72

69

A

Cl

489

TH NMR (500 MHz, DMSO-ds) § 9.62 (br s, 1H),
8.27 (s, 1H), 7.92-7.88 (m, 4H), 7.68 (d,J=7.5
Hz, 1H), 7.63 (s, 1H), 7.57-7.52 (m, 3H), 6.91 (4,
J=7.5 Hz, 1H), 5.54-5.53 (m, 1H), 4.93-4.84
(m, 2H), 3.96-3.94 (m, 1H), 3.81-3.78 (m, 1H),
3.70-3.65 (m, 3H), 3.57-3.56 (m, 1H), 3.17-3.14
(m, 1H), 2.12-1.99 (m, 2H), 1.88-1.72 (m, 2H)

A

Ci

475

TH NMR (500 MHz, DMSO-dy) & 10.24 (brs,
1H), 8.28-8.27 (m, 1H), 7.92-7.87 (m, 4H), 7.68
(d,J=17.5 Hz, 1H), 7.55 (dd, J = 7.0, 2.0 Hz, 2H),
7.52 (d, J=9.0 Hz, 1H), 6.90 (d, J=7.5 Hz, 1H),
5.48 (s, 1H), 4.88-4.87 (m, 2H), 4.44-4.37 (m,
1H), 3.80-3.61 (m, 3H), 3.41 (br s, 1H), 3.15—
3.00 (m, 2H), 2.23 (br s, 1H), 1.96-1.82 (m, 2H)

X

Cl

475

Free Base 'H NMR (300 MHz, CDCl;) & 8.05 (s,
1H), 7.74-7.54 (m, SH), 7.44-7.41 (m, 3H), 7.36
(d,J=7.8 Hz, 1H), 6.67 (d,J = 7.2 Hz, 1H), 4.57
(t, J = 6.9 Hz, 2H), 4.32 (s, 1H), 3.04 (1, /= 6.9
Hz, 2H), 3.00-2.93 (m, 1H), 2.74 (d,J= 9.9 Hz,
1H), 2.58-2.53 (m, 1H), 2.40-2.32 (m, 1H), 2.20-
2.12 (m, 1H), 1.86-1.71 (m, 2H)

A

Cl

444

H NMR (500 MHz, DMSO-ds) § 10.14 (br s,
2H), 8.33 (s, 1H), 7.92-7.87 (m, 4H), 7.66 (d, J =
7.5 Hz, 1H), 7.63 (s, 1H), 7.57-7.54 (m, 3H),
6.92 (d, J="1.5 Hz, 1H), 5.69 (s, 2H), 3.86 (s, 4H)

o)

C

459

'H NMR (500 MHz, DMSO-dq) § 9.97 (br s, 1H),
8.24 (s, 1H), 7.96 (t, J = 2.0 Hz, 1H), 7.92-7.85
(m, 3H), 7.71 (s, 1H), 7.69 (d,J = 7.5 Hz, 1H),

7.54-7.51 (m, 2H), 7.45 (dd, J= 8.0, 1.5 Hz, 1H),

6.92 (d, J = 8.0 Hz, 1H), 4.87 (t, J = 6.0 Hz, 2H),
3.75-3.74 (m, 2H), 3.55 (br, 2H), 3.08 (br, 2H),

2.01 (br, 2H), 1.85-1.84 (br, 2H)

AN

C

493

TH NMR (500 MHz, DMSO-ds) 5 9.74-9.82 (br s,
1H, NH), 8.29 (s, 1H), 7.99 (d, /= 8.5 Hz, 1H),
7.92-7.87 (m, 2H), 7.84 (d,J=2.0 Hz, 1H), 7.74
(d, J=17.5 Hz, 1H), 7.63 (dd, /= 8.5,2.0 Hz, 1H),
7.59 (s, 1H), 7.53 (br d, J = 9.5Hz, 1H), 6.94 (d,J
=7.5Hz, 1H), 4.87 (1, J= 5.5 Hz, 2H), 3.80-3.70
(m, 2H), 3.61-3.52 (m, 2H), 3.15-3.02 (m, 2H),
2.08-1.92 (m, 2H), 1.90-1.79 (m, 2H)




-MCl 444 93.1TO 73131-1()d,

,63.9el1= 7(d, Il NVR (500

MHz, DMBO d6) 510.27-10.19 1H) (hr s, 1H, NH), 8.68
(d, J2 =.5z,,2s, 1H), 8.04 (dd,J= 9.0, 4.5 Hz, 1H),
7.94-7.87 (m )H, .5H=z,71.113):: H518H(),
s,41.10) 8.18 (7, .3 5. (dd, 3=9.0, 1.5 Hz, 1H), 6.94
(d, J=7.5 Hz, 114), 4.89 (t,J= 6.0 Hz, 2H), 3.78-3.71
(m 2H), 3.65- 3.49 (m 2H), 3.11-3.02 (m 2H),

2.06-1.95 (m 2H)

1.89-1.81 (m 211) 24 / NO o |

No

011. '2ND 426 'H NMR (500 Mjg, DVBO46) 510.15-10. 04

TH NMR (500 MHz, DMSO-ds) 6 10.15-10.01
(br s, 1H, NH), 8.28 (s, 1H), 7.94-7.85 (m, 3H),
7.69 (d,J=7.2 Hz, 1H), 7.52 (dd, /= 6.7, 1.8 Hz,
1H), 7.36 (s, 1H), 7.31 (d, J= 1.8 Hz, 1H), 7.19
(dd, J=8.4, 1.8 Hz, 1H), 6.91 (d, /= 7.2 Hz, 1H),
4.88 (t,J = 6.0 Hz, 2H), 4.03 (s, 3H), 3.78-3.70
(m, 2H), 3.62-3.50 (m, 2H), 3.14-3.00 (m, 2H),
2.08-1.96 (m, 2H), 1.90-1.80 (m, 2H)

'H NMR (500 MHz, DMSO-dg) 8 9.90-9.80 (br s,
1H, NH), 8.29 (s, 1H), 7.98 (dd, /= 8.0, 1.5 Hz,
1H), 7.93-7.89 (m, 2H), 7.73 (d, J= 7.3 Hz, 1H),

7.66 (dd, J= 8.0, 1.5 Hz, 1H), 7.57-7.51 (m, 3H),
7.46 (ddd, J= 8.0, 8.0, 1.5 Hz, 1H), 6.94 (d, J =
7.3 Hz, 1H), 4.87 (t, J = 6.0 Hz, 2H), 3.79-3.72
(m, 2H), 3.60-3.52 (m, 2H), 3.13-3.02 (m, ZH),

2.08-1.97 (m, 2H), 1.90-1.81 (m, 2H)

"H NMR (500 MHz, DMSO-d5) 5 8.29 (s, 1H),
8.13 (dd, J= 8.8, 5.5 Hz, 1H), 8.07 (dd, J= 8.8,
2.5 Hz, 1H), 7.94-7.89 (m, 2H), 7.79 (dd, J = 8.5,
2.5 Hz, 1H), 7.76 (d, J= 7.5 Hz, 1H), 7.69 (s,
1H), 7.54 (dd, J = 9.0, 1.5 Hz, 1H), 6.94 (d, J=
7.5 Hz, TH), 4.90-4.82. (m, 2H), 3.81-3.71 (m,
2H), 3.63-3.50 (m, 2H), 3.15-3.03 (m, 2H), 2.08—
1.97 (m, 2H), 1.92-1.80 (m, 2H)

TH NMR (500 MHz, DMSO-d;) 5 10.20-10.10
(brs, 1H, NH), 8.29 (s, 1H), 8.01 (dd, J=8.3, 6.0
Hz, 1H), 7.92 (d, J= 9.0 Hz, 1H), 7.90 (d, /= 1.8

Hz, 1H), 7.71 (d, J= 6.5 Hz, 1H), 7.68 (dd, J =

9.0, 2.8 Hz, 1H), 7.53 (dd, /= 9.0, 1.8 Hz, 1H),
7.51 (s, 1H), 7.44 (ddd, J = 8.3, 8.0, 2.8 Hz, 1H),

6.93 (d, J= 6.5 Hz, 1H), 4.89 (, J= 6.3 Hz, 2H),
3.76-3.70 (m, 2H), 3.58-3.52 (m, 2H), 3.10~3.02

(m, 2H), 2.05-1.98 (m, 2H), 1.90-1.81 (m, 2H)

TH NMR (500 MHz, DMSO-dg) 8 10.12-10.05
(brs, 1H, NH), 8.28 (s, 1H), 7.96 (dd, J= 8.5, 8.5
Hz, 1H), 7.94-7.88 (m, 2H), 7.74 (d, J = 7.5 Hz,
1H), 7.68 (d, J=11.0 Hz, 1H), 7.52 (br d,J=8.5

Hz, 1H), 7.48 (d, J= 8.5 Hz, 1H), 7.36 (s, 1H),

6.94 (d,J = 7.5 Hz, 1H), 4.92-4.80 (m, 2H),

3.80-3.71 (m, 2H), 3.60-3.49 (m, 2H), 3.13-3.01

(m, 2H), 2.07-1.92 (m, 2H), 1.90-1.80 (m, 2H)

(J
“HCI S
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- Y 0 N
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<J
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11 459
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"H NMR (500 MHz, DMSO-d;) 6 9.90-9.82 (brs,
1H, NH), 8.28 (s, 1H), 7.95 (dd, J= 9.0, 5.0 Hz,
2H), 7.92-7.89 (m, 2H), 7.67 (d, J=7.5 Hz, 1H),
7.56 (s, 1H), 7.53 (br d, J = 9.0 Hz, 1H), 7.36 (dd,
J=9.0, 9.0 Hz, 2H), 6.91 (d, /= 7.5 Hz, 1H),
4.91-4.83 (m, 2H), 3.80-3.72 (m, 2H), 3.63-3.51
(m, 2H), 3.14-3.05 (m, 2H), 2.09-1.98 (m, 2H),
1.90-1.80 (m, 2H)




(hr s, 1H, NH), 8.69-8.65 (m 111), 8.28 (d, J= 2.0
Hz, 1H), 7.98-7.88 (m 4H), 7.75-7.71 (m 1H), 7.59
(d, J= 2.5 Hz, 1H), 7.56-7.52 (m 1H), 4.92.85 (m
1H), 6.95 (dd,J= 7.5, 2.0 Hz, | H), 4.92-4.85 (in,
2H), 3.78-3.71 (m 211), 3.59-3.52 (m 214), 3.12-3.03
(m 214), 2.07-1.98 (m 2H), 1.90-1.81 (m 2H 25 FI,C
0 0 41 N111- | .Hci 441 11-1 NMR (500 MHz, DMBO- d6)
810.32-10.11 (his, 1H, NH), 8.29 (s, 1H), 8.14 (d,J&
9.0 Hz, | H), 7.96-7.91 (in71 2H), 7.83 (s, 114), 7.77

d =7 3 Hz 1I—|),(7]-7’) (d, 1—0n|_|-, 1)y — 755
dd. J = 8.5 1.5 Mz <114). 6] B8MRGS0gMH7, DRISPg 5 79y9.68 (brs,
1. 89 N ) m 8%9(5, 1I1-13)818 d, J%@Hz 2H),

*HCI S 794~7 88 (m, 2H), 7.86 (d, J= 8.0 Hz, 2H), 7.81

16 o N, 493 | (s, 1H),7.73 (d, J=17.0 Hz, 1H), 7.56-7.51 (m,
F NQQ” 1H), 6.95 (d, J = 7.0 Hz, 1H), 4.90-4.82 (m, 2H),
F /7] 3.79-3.71 (m, 2H), 3.62-3.53 (m, 2H), 3.15-3.04

F 0N (m, 2H), 2.09-1.99 (m, 2H), 1.93-1.81 (m, 2H)
() 'H NMR (500 MHz, DMSO-dy)  9.72-9.60 (br s,
N

1H, NH), 8.72 (d, J= 2.5 Hz, 1H), 8.28 (s, 1H),
8.08 (dd, J=8.5, 2.5 Hz, 1H), 7.98 (d, /= 8.5 Hz,
1H), 7.94-7.89 (m, 2H), 7.74 (d, J= 7.5 Hz, IH),

17 N 460
Q:,/ 7.65 (s, 1H), 7.54 (br d, J = 8.0 Hz, 1H), 6.95 (d,
M J=7.5 Hz, 1H), 4.90-4.82 (m, 2H), 3.80-3.73
(m, 2H), 3.63-3.51 (m, 2H), 3.14-3.03 (m, 2H),
2.07-1.95 (m, 2H), 1.91-1.82 (m, 2H)
TH NMR (500 MHz, DMSO-d,) 510.10-9.92 (br

s, 1H, NH), 8.29 (s, 1H), 7.96 (ddd, J = 8.0, 8.0,
2.0 Hz, 1H), 7.94-7.89 (m, 2H), 7.72 (d, /= 7.5

F 0 Q:/“N D 443 | Hgz, 1H), 7.54 (dd, J = 8.0, 1.5 Hz, 1H), 7.51-7.46
Y/,
N

18 (m, 1H), 7.45-7.37 (m, 2H), 7.30 (d, /= 3.0 Hz,
s -HCl 1H), 6.95 (d, J = 7.5, Hz, 1H), 4.88 (t, J= 6.0 Hz,
2H), 3.78-3.72 (m, 2H), 3.60-3.51 (m, 2H), 3.12-
3.03 (m, 2H), 2.06-1.97 (m, 2H), 1.91-1.80 (m,
2H)
"H NMR (500 MHz, DMSO-dj) §10.15-9.90 (br
s, 1H, NH), 8.29 (s, 1H), 8.03-7.96 (m, 1H),
— 7.94-7.88 (m, 2H), 7.72 (d,J = 7.5 Hz, 1H), 7.53
F 0 Qﬁ” b 461 | (dd,J=9.0,1.5 Hz, 1H), 7.52 (ddd, /= 9.5, 9.5,
19 N s 2.5 Hz, 1H), 7.30 (ddd, J = 8.5, 8.5, 2.5 Hz, 1H),
oAz HCI 7.28(d, J=3.0 Hz, 1H), 6.94 (d,J = 7.5 Hz, 1H),
4.88 (t, J = 6.0 Hz, 2H), 3.78-3.70 (m, 2H), 3.59-
3.5 (m, 2H), 3.12-3.01 (m, 2H), 2.06-1.97 (m,
2H), 1.90-1.80 (m, 2H)
"H NMR (500 MHz, DMSO-d;) §10.15-10.06
(brs, TH, NH), 8.28 (s, 1H), 7.92 (d, /= 9.0 Hz,
—M 1H), 7.90 (d, J = 2.0 Hz, 1H), 7.83 (dd, /= 8.0,
F 0 @;‘“Nt 457 | 8.0Hgz, 1H),7.70 (d, J="7.5 Hz, 1H), 7.53 (dd, J
e a2l 7 =90, 2.0 Hz, 1H), 7.26 (d, J= 12.5 Hz, 1H),

s oA HO 7.23-7.18 (m, 2H), 6.93 (d,J=7.5 Hz, 1H), 4.88
(t,J = 6.0 Hz, 2H), 3.78-3.72 (m, 2H), 3.60-3.52
(m, 2H), 3.12-3.03 (m, 2H), 2.39 (s, 3H), 2.07—
1.98 (m, 2H), 1.90-1.81 (m, 2H)

TH NMR (500 MHz, DMSO-d;) 510.12-9.99 (br
s, 1H, NH), 8.26 (br s, 1H), 7.92-7.75 (m, 2H),

o I N4 439 | 7.79(d,J=8.0 Hz, 2H), 7.65 (d,J = 7.0 Hz, 1H),
21 @QN 9 751 (br d, J= 7.5 Hz, 1H), 7.47 (s, 1H), 7.31 (d,
HyC &l /N 5 J=8.0 Hz, 2H), 6.90 (d, /= 7.5 Hz, 1H), 4.91—
o 4.79 (m, 2H), 3.81-3.68 (m, 2H), 3.67-3.45 (m,
2H), 3.15-2.97 (m, 2H), 2.50 (s, 3H), 2.11-1.98
(m, 2H), 1.95-1.79 (m, 2H)

20

N\ TH NMR (500 MHz, DMSO-d;) §10.33-10.22

0 @N Q 426 | (brs, 1H, NH), 9.15 (s, 1H), 8.60 (d,/=4.5 Hz,

22 |\ g o 7 1H), 8.32-8.27 (m, 2H), 7.93 (d, J= 9.0 Hz, 1H),
=/ o 26l 791 (s, 1H), 7.77 (s, 1H), 7.72(d, J= 7.3 Hz,

1H), 7.57 (dd,J = 8.0, 4.8 Hz, 1H), 7.53 (br d, /=




~—+
(&
Wl

Hz, 21-1), 3.78-3.
3.01 (m 2H), 2.68
1.81 (m 2H) 26 o
DMBO46) 59. 91-9. 82
2H), 8.29 (s, 1H),
Hz, 111), 7.69
.49 (d, J = 5.0 Hz,
(t, J= 6.0 Hz, 2H),
(m 2H),

- 1.81 (m 2H)

0TI
oo~ -

_E_o.nm

N W T
T.Z

N
1

(s,

3.15-3. 042 (m 211),

71 (m 2H), 3.70-3.45 (m
(s, 3H), 2.06- 1.98 (m
NO N-2HC 427 '1-1NNIR
(hr s, 1H, NH), 8.92 (d,
7-954.90 (m 2H), 7.79
1H), 7.55 (hr d, J= 9.0
1H), 6.99 (d, J= 7.5 Hz,
3.80-3.71 (m 211), o
2.07-1.96 (in,

9.0 Hz, 1H), 6.94 (4, /= 7.3 Hz, 1H), 490 (t, J=
6.0 Hz, 2H), 3.75-3.70 (m, 2H), 3.60-3.48 (m,
2H), 3.10-3.01 (m, 2H), 2.05-1.95 (m, 2H), 1.90—
1.79 (m, 2H)

444
23

TH NMR (500 MHz, DMSO-d;) §10.27-10.19
(br's, 1H, NH), 8.68 (d,J=2.5 Hz, 1H), 8.28 (s,
1H), 8.04 (dd, J = 9.0, 4.5 Hz, 1H), 7.94-7.87 (m,
3H), 7.73 (d, J = 7.5 Hz, 1H), 7.58 (s, 1H), 7.54
(dd, J=9.0, 1.5 Hz, 1H), 6.94 (d,/=7.5 Hz, 1H),
4.89 (t,J= 6.0 Hz, 2H), 3.78-3.71 (m, 2H), 3.65-
3.49 (m, 2H), 3.11-3.02 (m, 2H), 2.06-1.95 (m,
2H), 1.89-1.81 (m, 2H)

426
24

TH NMR (500 MHz, DMSO-d;) 6 10.15-10.04
(brs, 1H, NH), 8.69-8.65 (m, 1H), 8.28 (d, J=
2.0 Hz, 1H), 7.98-7.88 (m, 4H), 7.75-7.71 (m,
1H), 7.59 (d, J = 2.5 Hz, 1H), 7.56-7.52 (m, 1H),
7.43-7.38 (m, 1H), 6.95 (dd, J = 7.5, 2.0 Hz, 1H),
4.92-4.85 (m, 2H), 3.78-3.71 (m, 2H), 3.59-3.52
(m, 2H), 3.12-3.03 (m, 2H), 2.07-1.98 (m, 2H),
1.90-1.81 (m, 2H)

441
25

TH NMR (500 MHz, DMSO-d;) §10.32-10.11
(brs, 1H, NH), 8.29 (s, 1H), 8.14 (d, /= 9.0 Hz,
1H), 7.96-7.91 (m, 2H), 7.83 (s, 1H), 7.77 (d, J =
7.3 Hz, 1H), 7.72 (d, J = 9.0 Hz, 1H), 7.55 (dd, J
=8.5, 1.5 Hz, 1H), 6.98 (d, J = 7.3 Hz, 1H), 4.89
(t,J = 5.5 Hz, 2H), 3.78-3.71 (m, 2H), 3.70-3.45

(m, 2H), 3.12-3.01 (m, 2H), 2.68 (s, 3H), 2.06—

1.98 (m, 2H), 1.90-1.81 (m, 2H)

427
26

TH NMR (500 MHz, DMSO-ds) 9.91-9.82 (brs,
1H, NH), 8.92 (d, J= 5.0 Hz, 2H), 8.29 (s, 1H),
7.95-7.90 (m, 2H), 7.79 (d, J = 7.5 Hz, 1H), 7.69
(s, 1H), 7.55 (brd, J= 9.0 Hz, 1H), 7.49 (d,J =
5.0 Hz, 1H), 6.99 (d, J= 7.5 Hz, 1H), 4.87 (t, /= |
6.0 Hz, 2H), 3.80-3.71 (m, 2H), 3.62-3.53 (m,
2H), 3.15-3.04 (m, 2H), 2.07-1.96 (m, 2H), 1.92—

‘ 1.81 (m, 2H)

475
27

'H NMR (500 MHz, DMSO-dq) § 10.22 (br s,
1H), 8.28 (s, 1H), 7.93-7.90 (m, 4H), 7.69 (d, J =
7.5 Hz, 1H), 7.63 (s, 1H), 7.58-7.53 (m, 3H),
6.91 (d, J= 7.5 Hz, 1H), 4.93 (br m, 2H), 4.02—
4.00 (br m, 2H), 3.71 (br m, 4H), 3.57-3.55 (m,
2H), 3.27-3.22 (m, 2H)

474
28

a a

'"H NMR (500 MHz, DMSO-dy) 8 8.59 (br s, 2H),
8.18 (s, 1H), 7.92 (d, J = 8.5 Hz, 2H), 7.86-7.84
(m, 2H), 7.70 (d, J = 7.5 Hz, 1H), 7.64 (s, 1H),
7.57 (d, J = 8.5 Hz, 2H), 7.45 d, /= 10.0 Hz, 1H),
6.91(d, J=17.5 Hz, 1H), 4.63 (br s, 2H), 3.05—
2.81 (m, 6H), 2.70-2.58 (m, 4H)




NO 27 C11 () N HA1\7 o N 475 IFI NWR (500
MHz, DMSO-d6) 5 10.22 (hr s, 1H), 8.28 (s, 111),
7.93-7.90 (in, 4H), 7.69 (d, J= 7.5 Hz, 1H), 7.63 (s,
IH, 7.58-7.53 (m 3H), 6.91 (d, J= 7.5 Hz, 1H), 4.93
(hr m 2H), 4.02- 4.00 (hr m 2H), 3.71 (hr m 4H),
3.57-3.55 (m 2H), 3.27-3.22 (m 2H)

73

The present invention is not limited to the 'compounds found in the above examples,
and many other compounds falling within the scope of the invention may also be
prepared using the procedures set forth in the above synthetic schemes. The
preparation of additional compounds of formula I using these methods will be
apparent to one of ordinary skill in the chemical arts.

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.



o 28C . HCO o 40 N 474 'H NWR (500 Mz,
DMBO-d6) S 8.59 (hr s, 2H), 8.18 (s, 114), 7.92 (d, J=
8.5 Hz, 21-1), 7.86-7.84 (m 2H), 7.70 (d, J= 7.5 Hz,
1H), 7.64 (s, 1H), 7.57 (d, J= 8.5 Hz, 2H), 7.45 d,
3=10.0 Hz, | H), 6.91 (d, J= 7.5 Hz, 1H), 4.63 (bra,
2H), 3.05- 2.81 (m 6H), 2.70-2.58 (in, 4H)

74
CLAIMS:
1. A compound of formula I:
CH
/( Z)n R
Y o ™, \éRB
N R*
R N
Dass

R’ o
wherein
n is lor 2;

R is NR'R?, wherein R! and R? are each independently selected from H and
optionally substituted alkyl, or R and R?, together with the N atom to which they are
attached, form a 4-7 membered optionally substituted heterocyclic ring which
optionally contains 1 or 2 heteroatoms in addition to the N atom shown;

R® and R? are each independently selected from H and alkyl, or R, R? and R* may
combine to form an optionally substituted imidazolin-2-yl;

B is aryl or heteroaryl; and

R’ R6, R are each independently selected from H, -OH, -O-alkyl, alkyl, halo, -CF;,
and -CN;

provided that the compound is not one of the following:




0 73 The present invention is not limted to the
conpounds found in the above exanples, and nany ot her
conmpounds falling within the scope of the invention
may al so be prepared using the procedures set forth in
t he above synthetic schenes. The preparation of

addi tional conpounds of formula | using these nethods
will be apparent to one of-ordinary skill in the
chem cal arts. The invention has been described in
detail with particular refer/énce to sone enbodi nents
thereof, but it wll be und ood by those skilled in
the art that variations and/nodNfications can be

t i vention. 74

CLAI MS: 1. A conpound i or nAll wherein is lor 2;

o

IS R and” RY ar e each I ndependent |y
S lH and optionally substituted al kyl, or
RI th€r with the Natomto vvhlchthey agre

attached, forn1a 4-7 nmenbered tlonally substituted
heterocycllc ring which optl y contains 1 or 2

het eroat ons in additiegf m shown; R3 and R4
are each indeperdent| ected fro H and aIkyI or
R, ~R3jand : opRQe orm optionally

i dnol i n- 2- y1 is aryl or heteroaryl; and
i ndependently selected fromH,
—~0-al K1, kyl, halo, -CF3, and -CN

p5OVi d@@&hﬁauw a@&mw@daamot aneain Rhefsaedmmrmg the gro.
A conpound acgcQr

f PISENgeO!, g%’sa‘gfilrggﬁg %ﬁyawéyrg?thylgg)’,rrp\ﬁ@n n3 hyd[&yr?&%ﬁgiﬁ ed
21y drcayriprsliny-yiyind pibdrabiipi 301,  3- hydr oxypyr rolidinl
Ao BRI KR B S okl i &
SH}CE@Iyﬁtdth&byxmlﬁmZL-yl, R-2- hydroxymethylpyrrolidin—1-yl, S-3-
hydroxypyrrolidin-1-yl and R-3-hydroxypyrrolidin-1-yl.
4. A compound according to any of claims 1 to 3 wherein R® and R* are both H.

5. A compound according claim 1, wherein R, R? and R* combine to form an
imidazolin-2-yl which is optionally independently substituted at each of the 1-, 4-

and 5- positions with alkyl.

6. A compound according to any of claims 1 to 5 wherein n is 1.

7. A compound according to any of claims I to 5 wherein n is 2.

8. A compound according to any of claims 1 to 7 wherein B is phenyl.

9. A compound according to claim 8 wherein B, taken together with R>, R® and

R’, is selected from the group consisting of phenyl, 4-chlorophenyl, 4-fluorophenyl,
3-chlorophenyl, 2-chlorophenyl, 4-trifluoromethylphenyl, 2-cyano-4-fluorophenyl,
2,4-dichloropheny!, 4-chloro-2-fluorophenyl, 2-chloro-4-fluorophenyl, 4-chloro-2-
methoxyphenyl, 2-fluorophenyl, 2,4-difluorophenyl, 2-fluoro-4-methylpheny! and 4-
methylphenyl.

10. A compound according to any of claims 1 to 7 wherein B is pyridine.



hydr oxynmet hyl pyrrolidin-I-yl, R2
- hydr oxynet hyl pyrrolidin- -yl, 3-3-
hydr oxypyrrolidin-1-yl and R-3-hydroxypyrrolidin-I-yl.
4. A conmpound according to any of clains 1 to 3
wherein R3 and R4 are both H 5. A conpound accordi ng
claim1, wherein RL R3 and R4 conbine to form an
i mdazolin-2-yl1 which is optionally independently
substituted at each of the 1-, 4- and 5- positions o
wth alkyl. 6. A conpound agcording to any of clains
1to 5 whereinnis|I. 7. A conpound according, to any
oll.cl ah penpbutidactordihg fogslaim 0 iwgerpin B, Blkelﬂo&eéh?bmﬁfhg and
aﬁﬁ % dL,084t £ ax? é?&g)céo%lgfﬁlg Tof tSQchYOrcyWﬁ&ﬁJZ[}ll Bpé‘namghﬁ nyl .
npound accordin ['ai m 8 wherein
tﬁgﬁ@ﬂyeldlnv@ Yihend gyridds23hd R7, is selected fromthe

g'i up A:Qcﬁxﬂioﬁﬁd e{&gor@fl%{%réwll ,whéreﬁlr}i Qrp ey |
‘| uor ophenyl ,

| oro |l oro I
411 ri fA mn@ﬁ@tmrﬁ%malmﬂ %{ﬁla B4taF?‘U8$ 315 ﬁ%s,a R® and
2R% - mbh PR RAARYS - 14 chl or o- 2-f 1 uor ophenyl ,

-chI g{o 4 LI uac();gog B,gf?ﬁ*ﬁ”&iWg‘ﬁ‘i’?@r§15pyrlr%}ngoxyphenyl

215 I uQg ebnﬂmm&t daydrah@mcnauamd whereifr®, tayénpbeethet with ROR® And

g und(ﬁ‘égo[dlngto any of claims | to 7 wherein B
R HNE<Y-76 11. A conpound according to claim 10

ther eiA cdppoiiak anortiing @t Aer ofuildiths RS, 3RE a0d7,R7 10,18 or 14,
ect dgmth | S5 fir A .

S BRTB Iy r Rarh ey EARSI R ol 1, -0-alky, alky, o
fCHomubYZN L di n- 2- yI and pyridin-2-yl. 12. A conpound
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conpoun cording to claim12 wherein B, taken

together with Rs, @and R7, is (\1‘
6- met hyl pyri dazi nex3=yl. 14. A conpound accordi ngi'tfo
claiml wherein B ks pyrimdine. 15. A conmpound i

according to claimA4 wherein B, taken together vviNh

R5, R6 and @7, rimdin-2-yl. 16. A cbnp N
accar di ng 1Q sgclaims 1, 2, 10,
12 4, whgrein R5, R6, R7 ane < ndepgndent | y
seFecte®@tr6m H, -0-al kyl, al kyl,“hal 0°7->CF3, and

-CN. 17. A conmpqind according cI aim1l which Ho
selected fromthe ng:
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79 C C 0 18. A conpound according to any of clains
Ito 17 which is in pharmaceutically acceptable salt
form 19. A conpound according to claim 18 which is
the HCl salt form 20. A pharmaceutical conposition
conprising a conmpound according to any of clainms 1 to
18 and a pharmaceutically acceptable carrier,

exci pient or diluent therefore. 21. A nmethod of
treating obesity, conprising admnistering to a
patient in need of obesity mgduction an

obesi ty-reduci ng effectlve anount of a conpound
according to any of i ains 1 to 18. 22. A nethod of
treating anxi ety, copprlising adm nistering to a
patient in need of sugh treatment a therapeutical®

ef fective anount of a{conpound according to any 0K¥]
claims Ito 18. 23. A nethod of treating depression,
conprising adgg ni gter-Nag to a patient in need of SV ch

treatpent a t -@1 i,cally effective armunt oo
(o] cprdi'ng to any of clalrrscj
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00 80 24. A nethod of treating non-alcoholic fatty
liver disease, conprising admnistering to a patient
in need of such treatnment a therapeutically effective
anount of a conpound according to any of clains Ito
18. 25. A nethod of treating a disease or condition
which is susceptible to treatnent with an MCHL
receptor nodul ator, conprising adnministering to a
patient in need thereof a therapeutically effectiveo
amount of a conpound accordigg to any of clainms 1 to

18.
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18. A compound according to any of claims 1 to 17 which is in pharmaceutically
acceptable salt form.

19. A compound according to claim 18 which is the HCI salt form.

20. A pharmaceutical composition comprising a compound according to any of
claims 1 to 18 and a pharmaceutically acceptable carrier, excipient or diluent
therefore.

21. 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 18.

22. 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 18.

23. 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 18.
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24. 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 18.
25. 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
1to18.



