KI NASE | NHI BI TORS FIELD OF THE | NVENTI ON [ 00011 The
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i nhibit kinases as well as conpositions of nmatter and
kits conprising these conmpounds. The present invention

also relates to the q@m@énqﬂpﬁﬁ‘gﬁgﬁqaccordl ng to the

present invention to treat a nu of di sorders.
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Molecular Biology (IUBMB) enzymes of this type have FEnzyme Commission (EC)
numbers starting with 2,7.-.- (See, Bairoch A., The ENZYME database in Nucleic Acids
Res. 28:204-305 (2000)). Kinases are a class of enzymes that function in the catalysis of
phosphoryl transfer. The protein kinases constitute the largest subfamily of structurally
related phosphoryl transferases and are responsible for the control of a wide variety of
signal transduction processes within the cell. (See, Hardie, G. and Hanks, S. (1995) The
Protein Kinase Facts Book, I and 11, Academic Press, San Diego, CA). Protein kinases are
thought to have evolved from a common ancestral gene due to the conservation of their

structure and catalytic function. Almost all kinases contain a similar 250-300 amino acid

catalytic domain. The protein kinases may be categorized into families by the substrates
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{6605}  Initial interest in protein kinases as pharmacological targets was stimulated by
the findings that many viral oncogenes encode structurally modified cellular protein
kinases with constitutive enzyme activity. These findings pointed to the potential
involvement of oncogene related protein kinases in human proliferatives disorders.
Subsequently, deregulated protein kinase activity, resulting from a variety of more subtle
mechanisms, has been implicated in the pathophysiology of a number of important human
disorders including, for example, cancer, CNS conditions, and immunologically related

diseases. The development of selective protein kinase inhibitors that can block the disease
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(CNS), cardiovascul ar di sease, dermatol ogy, and

angi ogenesis. [0005] Initial interest in protein
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overexpressed (See, Bischoff et al., EMBO J., 17:3052-3065 (1998); Schumacher et al., J.

Cell Biol. 143:1635-1646 (1998); Kimura et al., J. Biol. Chem., 272:13766-13771 (1997)).



ki nases that have been inplicated in human cancer,
such as colon, breast and other solid tunors..
Aurora-A (also sonetines referred to as AIK) is
bel i eved to be involved in protein phosphoryl ati on
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M sregul ati on of the &n lead to cellular
proliferation and ot [ In human col on
cancer tissue, AuROTa and Aurora-C have
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EMBO J., 17:3052- 30651(199> Schunacher et al. 1.
Cell Biol. 143:1635-1646 (‘ v Kinura et al. J

Biol. Chem, 272:13766-13771 , 3 EP- A- 1367058
descri bes conpounds of gener& ornukaN/Rs Ra R7 a, X

and are useful in the treatnentof>~hyperlipidernia,
arteriosclerosis, obesity and p atitis. WD 2006/ 1
31552, which was published after “th€ priority date of

%Eﬁgﬂ?gﬁ&f n}ﬁcﬁjgl Eé}elq%l ure?a%:cf: ﬁpotf)?&ex%os rgtlilc?ndmhﬁ)iting activity and

are useful in the treatment of hyperlipidemia, arterioselerosis, obesity and pancreatitis,

WO 2006/131552, which was published after the priority date of the present application,

describes compounds of general formula:

The described compounds are CDX-1 inhibitors and are suitable for treating diseases

characterised by excessive or abnormal cell proliferation.

EP-A-113422] describes compounds of general formula:
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RS% N N H The described conpounds are CDX- I
inhibitors and are suitable for treating diseases
characteri sed by excessive or abnormal cell
proliferation. EP-A-11.34221 descri bes conpounds of
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The described compounds are IkB kinase inhibitors and are suitable for treating diseases in

whose course an increased activity of NFkB is involved.

WO 2005/123672, which was published after the priority date of the present application,

describes compounds of general formula:

Ry Ryq
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These compounds are useful as kinase inhibitors.

1. Bhatti et al., J Chem. Soc. Perkin Trans 1, 1997, 3581-3585, describes the synthesis of

compounds of formula:
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N BN +1 R4 s RB R The described conpounds are

| kB ki nase inhibitors and are suitable for treating

di seases in whose course an increased activity of NFi B
is invol ved. WD 2005/123672, which was published after
the priority date of the present application,

descri bes conpounds of general fornmula: R4 i 14 R 16

sY R13-,, X Z".---N\ R17.~,NL x/. RI3 R3 17 R3 N
KKRRII OHOH Re/~ MNRs.-\MIIlIgN R7 R7 These
compounds are usef ul =as™i nase #ahipitors. 1. Bhatti

et al, ,.I Chem Sog¢. 1997,
. 3581- 3585, descri be compounds of
formul a: R?

L.K. Melta et al. J Chem. Soe. Perkin Trans 1, 1993, 1261-1267, describes the synthesis

of oi-, - and y-carboline compounds and quinone derivatives thereof.

[0008] There is a continued need to find new therapeutic agents 1o treat human diseases,
The protein kinases, specifically but not limited to Aurora-A, Aurora-B and Aurora-C are
especially attractive targets for the discovery of new therapeutics due to their important

role in cancer, diabetes, Alzheimer's disease and other diseases.
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[0011] The invention is also directed to kits and other articles of manufacture for
treating disease states associated with kinases.

[0012] In one embodiment, a kit is provided that comprises a composition comprising
at least one kinase inhibitor of the present invention in combination with instructions. The
instructions may indicate the disease state for which the composition is to be administered,
storage information, dosing information and/or instructions regarding how to administer
the composition. The kit may also comprise packaging materials. The packaging material
may comprise a container for housing the composition. The kit may also optionally
comprise additional components, such as syringes for administration of the composition.
The kit may comprise the composition in single or multiple dose forms.

[0013] In another embodiment, an article of manufacture is provided that comprises a
composition comprising at least one kinase inhibitor of the present invention in
combination with packaging materials. The packaging material may comprise a container
- for housing the composition. The container may optionally comprise a label indicating the
disease state for which the composition is to be administered, storage information, dosing

information and/or instructions regarding how to administer the composition. The kit may



subcut aneously, intraadiposally, intraarticularly, or
intrathecally. The conpositions may al so be

adm ni stered or coadm nistered in slow rel ease dosage
forms. [0011] The invention is also directed to kits
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fornms. [0014] Al so provided are nethods for preparing
compounds, conpositions and kits according to the
present invention. For exanple, several synthetic
schenmes are provided herein for synthesizing
conpounds according to the present invention. [0015]
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articles of manufacture according to the present

i nvention. [0016] In one enbodi nent, the conpounds,
conpositions, kits and articles of nmanufacture are
used to inhibit kinases. [0017] In another enbodinent,

'ti kits and art of
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enbodi nent, there is provided a. conmpound according to
the present invention for use in inhibiting cel
proliferation. 5 10031] It is noted in regard to all
of the above enbodi nents that the present invention is
i ntended to enconpass all pharmaceutically acceptabl e
ionized forns (e.g., salts) and solvates (e.g.,
hydrates) of the conpounds, regardl ess of whether such
ionized forns and solvates are specified since it is
wel | known in the art to adm nister pharmaceutica
agents 6 in an ionized or solvated form It is also
noted that unless a particular stereochemstny is
specified, recitation of a compound is intended to
enconpass all possible stereoisoners (e.g.,
enanti omers or diastereoners dependi ng on the nunber
of chiral centers), independent of whether the
conmpound i s present as an individual isoner or a
m xture of isomers.. Further, unless otherw se
specified, recitation of a conmpound is intended to
enconpass all possible resonance forns and tautoners.
Wth regard to the clains, the [|anguage "conpound
conprising the fornmula” is intended to enconpass the
compound and all pharmaceutically acceptabl e ionized
fornms and sol vates, all possible stereoisoners, and
all possible resonance forms and tautoners unl ess
ot herwi se specifically specified in the particul ar
claim :



DEFI NI TIONS [0033] Unl ess otherw se stated, the

following terns used in the specification and cl ai ns

shall have the follow ng rreani ngs for t he purposes of

this Application. [0034] "Alicyclic" means a noiety
conprising a non-aromatic ring structure, Aicyclic
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oxygen norety having a further alkyl substituent. The

f 1 t be . . .
BT SR HETHS: el TPE0 e WRR A if B Seeifeatongnd claims
shdlisekE ﬂTmElntswﬁthﬁd‘a@lr@B'forQhe ?mbemzuﬁf)mmh&@ or
unsat urated, aliphatic radical having a chain of
[ngﬁbo/h 1@{05% megit @m;q:tyyﬂomppnmg)@g@harpg@@c ring structure. Alcyclic
gr?/alg b?c’ %aﬁ?x(%?é ﬁl}(# unv?:ﬁ?ﬁ!s%éj ity on%gg\agoa Ii(lgi " Sdouble or triple

bbx&tsvveﬁhc)tcﬂle mae@@nma? (ahs‘B op@onallyK ydmpued 1®Kramatain|syduc!@ra§ nitrogen,
i cal l where X and Y indicate the nunber of
oRHPBERY gt P ARG Hah CHTE b ORUERANY guaterRergzed) ge pridized and the
S\hiﬂﬁla&’tﬂﬁ@cax@bé‘%tﬁmﬁﬂg%xﬂﬁ%@ aﬁﬁﬁ@ﬂé@ oqfahl?}ecllfé’erﬁ&efrcsaﬁgluﬁe, but are
carbons (e. et hyl
nblutimited e omadeitey lwith Sebuingé ,sucthem e}h:idpy(bpyl vm;mjd a;exaie | y¥clopentane,
cyg:i% geﬁg,ly é}’cgjl_ps otg Fgrq\%iphé@?amﬁ/ 1’6:)1611%,; Wﬁdieme cycloheptane,
c?clcﬂ’fe%’éb}ﬁ@ydyc oRBsladiBse, b%&@&ctarﬁ' KthoocteRP ra%%%%l%@ut%:@ﬁkg
th anot her radical (e.g., as in aryla
het eroaryl al kyl) neans a



strai ght or branched, saturated or unsaturated

al i phatic divalent radical having the nunber of atons
i ndi cated or when no atons are indicated neans a bond
(e.g., (C6-10aryl(C.3)al kyl includes, benzyl,

phenet hyl , 1 phenylethyl 3- phenylpropyl 2-

R T T T
arrahgeahexﬁ M icdhBBuckt chRB atONE an€ FHOFe SATRAMA GopdHtiglPanshiurated

es of al kenyl include vinyl, allyl, isopropenyl,
Wlt}b %leﬁ@ﬁ@ﬁwewﬁ&iﬁéﬁ&ds 1- propenyl 2- but enyl ,

[003:%2‘;;@%1&8%)}”2::% gf%ncﬂggy} 5%{1 &lgt%lil al{léhd%l%’s ituent. The

atkax@pr@ips f e presast i 1n0d€1ﬁ10n©aﬂ bebp@nale @uﬂstmmdace bond.
moi%arrp] es of al kynyl |ncI ude et hynyl,  propar

yl,
kY- feﬁé‘ﬁ?‘}fﬁ@l Y 2ele gRsaRs] @ ataighh | Pf@%ch@fiwamrawd or
I .
ol B P2 BSR4 0408 Mo oFRAERY G o e
“oxalkyphabokeslkdi (bat énkoallag), caulivr (&eeaﬁhydahuyﬁ’),amdnm;ogyn atoms (See

azqah@){af?ne ar glP %gﬂ?cal léfo S%ﬂwY\h‘i’f{eE gﬁ%ﬁja%&?&géggwﬁeg where X
and & i@ica® the Mh@BE diNGliideso®ihmb @Rgn( f@k@xa)mpletdfayg APA includes
-), trimethylene (-CH2

alkyﬁ&aﬁlﬁhhﬁé/pﬁwhém@f(bﬂ@mmmbqnsy tgutr@qﬁlwleﬁbyl propyl, isopropyl,

but)%l %@m%_@ %bﬂ?ytg)g% %lﬁ{/ietllr;k}ef'lof&?d isopropenyl, l-butenyl,

~bdte@ﬂl@3ﬁ@rﬁ%ﬁtﬂylﬁlﬁn&hy1m 1 dpkepynd, [Z%cﬁjlylnyl and the hke) Alkyl

yl ene” means a straight or, branched, dival
péneans a

repreaqnfﬁénale%.wma@«?thg BRI 67 896 I UYWL O TREY

strat%ﬂgglzl%rea@lfﬁgp%iﬁﬁ?@& 0?{11&%&%%1‘;@8 I%hPﬂ% Lifi‘?al Sﬁﬁﬁzﬂ Jﬁagﬁlg M4 mumber

of [a08HdP] mdmateyinWrenel‘Iememsatamst ragg gmmcmtedbrmcmhech bond (e.g.,
h havi

(Com Ak BoRoTh) BeRa D el CongRI gy g phasyioropyl, 2-

thmhflﬁieu@qa ﬁﬁﬁYdﬂﬁylﬁwﬁw@'bﬂd the 1iREPPYNe-1, 3-diyl, and the

1 ke 0043] "Al kyl'i dene" neans a straight or branched
[003%1t ur h&enyli meassnt atrr@glétopr bagricperdcdon chgfindbat coshitsott depst one

car%»ﬁ%n?%&@é b%%d.e Cﬁlxgmg%s ofd gl%glllﬁ fofd. %yl?l alfl)gr , gsgl%penyl,
pentenyl, hexenyl, heptenyl, 1-propenyl, 2-butenyl, 2-methyl-2-butenyl, and the like.
[0039] "Alkynyl" means a straight or branched, carbon chain that contains at least one
carbon-carbon triple bond. Examples of alkynyl include ethynyl, propargyl, 3-methyl-1-
pentynyl, 2-heptynyl and the like.

[0040] "Alkylene", unless indicated otherwise, means a straight or branched, saturated
or unsaturated, aliphatic, divalent radical. Cy alkylene and Cy.y alkylene are typically
used where X and Y indicate the number of carbon atoms in the chain. For example, Ci.¢
alkylene includes methylene (-CHy-), ethylene (~CH,CH,-), trimethylene (-CH,CH,CH,-),
tetramethylene (-CH,CH,CH,CH;-) 2-butenylene (-CHCH=CHCH,-),
Z2-methyltetramethylene (-CH,CH{(CH;)CH,CH;-), pentamethylene
(-CH,CH,CH,CH;CHjy-) and the like,



al kyl i dene are typically used where X and Y indicate
t he nunber of carbon atons in the chain. For exanple,
Cl.6 al kylidene includes nethylene (=CH2), ethylidene
( =CHCH3), isopropylidene (=C(CH3)2), propylidene
(=CHCH2CH3) , aIIylldene (=CH CH=CH2), and the like).

044] h i hay, :
100415 halk R, pIFEASsOpBh LSRG, B APUB L, baving one
or note cabb@na@bmmoubleaiohagh@iampldsmf aikdnlyhzgennclﬁdh’ ethene-1,2-diyl,

exa representative amno groups include -NH2,
prope 13’1 Netbuions-1 I-piband deelilisy |, - N(Cl - 10- al kyl ) 2,
[0042J\|Har" llcyfny@ﬂge J[ 1ght’\!§13‘5r)éhah%d a;'blg'aﬁi EHOH Wahd having one
tiona two substituents
or rrtomg emtben caiboh tripk hmrtdlsogEmmplys af stkyhplene andlidegethyne-1,2-diyl,

Unl ess,.indi cated otherw se, the conpounds of the
PTOPW?R,E?{{‘# a’&%ﬁ?i‘?‘ﬁi ng anino noieties may include
[004B] Ot eW]Eﬁ]tﬂﬁé"' MdhisV e Siriibey ¢ &Oﬁranéiéﬂtﬁﬁzlrﬁecﬂ) bPuBGhARd, aliphatic
groups f'or am no noietiées include acety

radiqag contngtedxipc e bpsugit | mb]@ﬁlzl?lh)xycﬁmubbn@ﬂnd aﬁ‘@t alhlehdeunkeand Cxy

GRS AN RS 0 P, 8, LS A i

chaifi. h@‘o@ lekyhplehai p aﬂdyﬂdér@pﬂnama& WwietHyldg t{&UHzM t@l@lﬁene (—CHCH3)
unsubstituted nitro For exa

N-). a
SoPEY ) - HIRY PSSP (S IACHHEIN, biisiens (righRagE, and
thelfkggnd 10 carbons and one or nore nitrogen atons.
46] "Ani mal" includes humans, non-human mamal s
[004¢%. g. Amding$ meaai 8 nifragehi heiety bating eyo hut@esub%ﬂuwp; where, for
ats,.s deer, an thel'k) and ,non:
exarfige ® NPT chrghOvhLobics) S GEA TP Ry QL Fogngample
1epr@eﬂi9t1€é Xml’iﬁegr@tﬁb itnbﬁdg ONﬁtzl IN‘I@@H:—;, maﬂ?,mgpm&ﬂkyl "N(Cl 10

unsaturated 7ing system all atoms in the ring system

alkYBz,eB&bzylhyIBHh@tﬁwlmMatm tMﬂlallefoaml)rbéiﬁd 8fe lgfe. Optionally, the
two %bgﬁ}t{lc%lgsf t(%gggn%? u\% R Y n1 ro%gn% O)ﬁla?s%afor A rg&?%nqynlgs% indicated

car
othetigh,udR @@h@@ﬁld@mif ﬂﬁn is@nhien oahmtl‘ﬁng sedndanheictiar yhay. 1nclude
9 [0048] 3 " means_  a nonocyclic or polycyclic ring

protegiede ﬁ@lrlyﬂtw% rﬂ@erl\%pfe aOMIARIAPIPECLRG GHRHPS OB rarifR e include
e B I RSP TR © 7179

[0045] “Azaalkyl” means an alkyl, as defined above, except where one or more of the
carbon atoms forming the alkyl chain are replaced with substituted or unsubstituted
nitrogen atoms (-N-). For example, a (Cy.1¢) azaalkyl refers to a chain comprising between
1 and 10 carbons and one or more nitrogen atoms.

[0046] "Animal" includes humans, non-human mammals (e.g., dogs, cats, rabbits,
cattle, horses, sheep, goats, swine, deer, and the like) and non-mammals (e.g., birds, and
the like).

{00471 “Aromatic” means a moiety wherein the constituent atoms make up an
unsaturated ring system, all atoms in the ring system are sp* hybridized and the total
number of pi electrons is equal to 4n+2. An aromatic ring may be such that the ring atoms

are only carbon atoms or may include carbon and non-carbon atoms (see Heteroaryl).
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nore ring atons is not carbon (e.g., N, S), the aryl
is a heteroaryl. Cx aryl and Cx.y aryl are typically
used where X and Y indicate the nunber of carbon atons
in the ring. [0049] "Bicycloal kyl" neans a saturated
or partially unsaturated fused bicyclic or bridged

lye b L i C N n .
(00480 Y eFu" Frdih® S BEREPPH ropd el s Gt R B e
aromatic st wgbefided eithront 48 ﬁd)rcﬁﬂdgs&blmﬁﬂsﬁroﬁmﬁc eihg hé‘senibil)ngﬁ one or

conprising the assenbly is aromatic. Cx bicycloar

MOTeHRE BRMS 1 et/ eartbat (18- eSk flisi @5l 5\ hipkeaarghete 2wl @ﬁé G-y aryl

are bR AE4 Wﬁ@wr‘k' E’g@g’ iBicat %&Qﬂn@&l 8 Barbfh %t&%s B Fdécf
rng-assenbly an irect yattac ed tot

[00491005 1]310yBIqaﬂgfﬂ honeahn @' saagated ed preridiynunsfentsd tfosml bicpdic or

L i s .bonded to, another ring to forma conpound
blld%?E\PPWQY%P%%?ﬂS?IBb tructure where two ring atons that

[oos@y € 08!‘@3@1’@)&}9" Rk hichdR Iﬁ{geasgﬁﬁbl?'vﬂﬁ:?&ﬁ YheD®tHRGhrd Bnked by a

each ot her. 'Non-excl usive exanpl es of conmon
single bapdontischand sideast brd efghegingd erguprisingiie abrsminiols, aromatlc Cx

ie SBAREE s BUFAY Ghhfy b IR 306 RTLRE g Kifer o

carb@OaTpIk &etliaeﬁ@rcnahggassehﬁ%@id difcatlpanmmmkd tomams et he
radi cal -0OC(O where Ra and Rb are each

[0051 1 dep Brideme g\ user berein refgrsio)a st infhondedpto another ring to
h
f01m[%g(gj§€<ﬁﬂ18ar \@%g’%&y@ﬁ@ @rﬁ&m@%kﬂe‘f@‘?\% trf?x ta@cﬁns g*a'f aeommon to

nmeans I Ng consi
both aimgmsare [00 Sidi:ctixCholnal ye bmrh dauhelo nev oml&mckuatvn vaampkartﬁ @ommon

car hocycli.c derivati,ve wherein .t ring contains a
comBps afitise T BosBHIEeE: pemg - Sk Hene; Sgbagee,  7-

oxabléyclo?l qu tatngaﬁndt He 1icar bRRYE b()t%q‘iﬂg@'of @fﬁ')’bm}k&wfs%tkﬁ%ay also
substitu h a variety of substituents to form

ComRIlSﬁﬁl@mﬂtOI@ar bonyl groups including acids, acid

oosEEL: Pl S5 YE5R, THIR, SHCHRBIAR 2050 g g

indepdndéntbormaotingisr afbsfitients WhéRnd hlto gandraarbongt@aidaxithed to the
noi eties may include protected derivatives thereof,

nitrogerte, . where the oxygen is substituted with a
[0058f Ot @@ﬁﬂ&yaéﬂﬂﬁans%‘ﬁﬁg‘@én%isﬁﬁgBﬁ%b&ﬂatgﬁmg.u ps for
[0054] “Carbocyclic ketone derivative” means a carbocyclic derivative wherein the

ring contains a -CO-- moiety.

[0055] "Carbonyl" means the radical -CO-. It is noted that the carbonyl radical may
be further substituted with a variety of substituents to form different carbony! groups
including acids, acid halides, aldehydes, amides, esters, and ketones.

[0056] "Carboxy" means the radical —CO,-. It is noted that compounds of the
invention confaining carboxy moieties may include protected derivatives thereof, i.e.,
where the oxygen is substituted with a protecting group. Suitable protecting groups for
carboxy moieties include benzyl, tert-butyl, and the like.

[0057] "Cyano" means the radical -CN.
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carboxy noieties include benzyl, tert-butyl, and the
i ke. [0057] "Cyano" neans the radical -CN 10 [0058]
"Cycl oal kyl "™ means a non-aromatic, saturated or
partially unsaturated, nonocyclic, fused bicyclic or
bri dged pol ycycl ic ring assenbly. Cx cycl oal kyl and

na cl +K are typically used V\,h X and Y
00§ cFHSHRE” nindt ot MELT BB, SR (e Dty vmsaturaed,
mon&SBEahyed Iﬁ@ielﬁmrﬂﬂd@ed polydftlie talgombdeablyl M| exb@salkyl and Cy.y
Iopropyl cycl obuty cl opentyl, cycl ohexyl,
cycl@@ﬂ GHelvery ly uged5w139r@|)gﬁ@<§( a%méppwe the nimbéer of carbon atoms in the
bj 2. cada | -
v ST on ot P ST aneayT, S ST ORSRY}  cyclobus
cycl(liﬂ&tlzqty od}@hﬁmyjrl c?clo}?@xb?ﬂycl i, 2—caclbﬂadmﬂienyl- y Ibjcvalug2.212goctyl,
i ke oal kyl ene

admsagf%arlavledd%ahwmp&rw GRaeIghE A O @ewv ¢ thipeyclobexyl,

2. 9;9[; Gyeld enEhitgvRsseihxe. O cycl oaI kyI ene and CX..y
¥ Yoa kyﬁhn% ar & t ypi cal | y used where X and Y
[OOSBhd| ceyelotlrglenehrbmeansf a:adiyehn*at gt atied tOMe pmtm@y unsaturated,

assenmbly. . [0060Q se S aII clud
monGiaRBE B Ry NEER EPe A S groet g dnd CRaaspelilpne ae
typ1daﬂ§3 hskdeshas xuatieahidiyatcen %hﬂb@lnoitdaﬁ:tonmwm 8 uagdssayhbly.
incident to, nmedical or veterinary therapy applied

[0069b t iBXseass" repecificaliy includes sy gahesith cpaditign of (pspanimal or part
thereg? glﬁcgg% Llﬁlgg Qtl? é;ll% giggrl(ﬁtjid}lgthftﬂ }lﬁggaug%ec[ ﬁﬂ( rbrrn?r(?gérﬁ tcg,(?nedlcal
or vet@iReptdrdpg\appldedtolhat e lnal, isd rth@:tsmdeeemdnesh of bechrthergpy.
atons_that are commnto bot h ri.ngs are, directl .
[0065bundFP%pde% B ot Bk hergdm relkies tost e %%P%ﬂf{e o thsRing to
form! zﬁ @%ﬁvmg% é?é@'ﬁc gt?&&lﬁﬂe'% H%@ﬂx‘ﬁﬁt@ﬂﬁ ’thﬁ%}é‘é(ﬁ‘l%ﬁﬁﬁ to both
en ura

rene enzo qui nol i ne,
rmg&am& chtﬂ:etljr blend @ocmﬂlm‘thks Hewi-ereplisireeek anipies oy etremen ﬁ@@d rings

r at ed rtial aturate carbqcycl
meing BRoe) bt BBt anlfeif o PafsEui | BESKE iy, coensoturan,
qumblnlfé?ancﬂ B0 e. %&un@ﬁﬁﬁn 4 hilded ﬂnﬁG#ﬂdté}ﬁ@maﬁiﬂ)@mumted partially
i odo. [0063] "Halo-substituted al as an jsol ated

satuigtegugrrbrcyphes, hgmr@ytlwg@pmgﬁmbetem@tm dngyhe like,
0063 A 0 B o oo, a5 such Ler
[0063] Ky|"Haiskutdattdbhlaglkyd an dolamdoabigy by part bhallagekgopp, means
"alkyl" substituted by one or more "halo" atoms, as such texms are defined in this
Application.  Halo-substituted alkyl includes haloalkyl, dihaloalkyl, trihaloalkyl,
perhaloalkyl and the like (e.g., halo-substituted (Ci.s)alkyl includes chloromethyl,
dichloromethyl, difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl, perfluoroethyl,
2,2 2-trifluoro-1,1-dichloroethyl, and the like).

[0064] "Heteroatom" refers to an atom that is not a carbon atom, Particular examples
of heteroatoms include, but are not limited to nitrogen, oxygen, and sulfur.

[0065] "Heteroatom moiety" includes a moiety where the atom by which the moiety is
attached is not a carbon. Examples of heteroatom moieties include -N=, ~-NRe-, N O)=,

-0-, -§- ot -S(O)p-, wherein R, is further substituent.
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per hal oal kyl and the |ike (e.g., halo-substituted
(d _3)al kyl includes chloronethyl, dichloronethyl,
di fl uoronmethyl, trifluoronethyl, 2,2,2-trifluoroethyl,
per fl uoroet hyl , 2,2,2-trif|uoro-|,1-dich|oroethy|,
and the like). [0064] "Heteroatom' refers to an at om
at " t al t
onehLe" LS BRI, SRR b i Abu AR byl s one o

moreoafite mona s tieulicyl RAAH a hidabangat om noi et y"
includes a noiety where the atom by which the noiety

006D affdiemetrcaket megns @mcloékahp%ege%me%é@ ehBatoitication,
prov{&%%i ggx%tetﬁle V\ﬂ%&]f&%t&ﬁ% atox?llgegv ithin M Ig}l% v a he%roa{?fﬁ[ ogc%rd?xample

erein rther substituent.
heterbHet eboaloplky]l aeased ialtiy bppleaticdefichwdds, i buttihinst limited to, 3-aza-

viex P ABEHE 4t Ky PR vioN AP RE RS AT RS X B, and

the hkb I et er obi cycl oal kyl " nmeans bi cycl oal kyl, as defined

in this Application, provided that one or nore of the
[0068} o s Hejer¢riyaloptkelane h gndags a‘»yeieal&vh@m,ofm definedebnativg dpplication,

prevﬂi%&% gg@ O%I%{JI% ochfﬁé I?I?é Fr}ré]ln[bglgca?% &)1%1% shrleﬁ'lage[b%}, Cﬁ‘étﬂlir%atom

ncl u
{0069] cy C‘H@[eﬂoal:yl@]nt&pi a rorbeyclic @7 polgt wiclaedmatic @blewhereit at least
3-aza-bicycl o[ 3.1. 0] hex-3-yl, .and the |ike. [0068]

one *ipg AR dy @ ReATTRYPRN AR Fh@aﬁ@dey%g SHEIAFPERAEIC §YDERS .Mewcychc
dg
et B B po LA 0 SR8 Bl o i

ring pm%vhéﬂ-dm elrloast int ringaaemads atheecyatdn andthepodnydyiof irhg atoms
wherein at | ea

sre GEPET REAHIHAD THES Fiinks APHGALY AURERBHES BRI QACHON, wtoms can

be o;lwm'hﬁﬁy ﬁkid&edhﬂe%r%SJV ofl @éﬂﬁzs 1%1&{91@ indibe, BHErORbt limited to,
Imt CC I C ar oma gr oups aVIngflve or six

thosg idergvesit ﬁm@ fuv\mve rléndazate, |15@@19a10dm dsasiangle aoxadiazelen oxazole, 1,2,3-
L oam an e re are..car
oxadzbfé, BRLAT W irghe TR, BfhO DAY e S RuBR B gt 2.4
thiadidy@les Utihzble ahoGirmle. bemﬁbarsmablbol i8Nl @dsZ &t is not limited to,
Het eroaryl, groups of this _invention include, but are

biCY‘HB’t of jirgyelie HRgS, vthesde thehelrsenry) R figrfaped forioaaze) o rings
A et e N M
cyclgyhkeanmd dinpeandynotbén menotyeliadeteepard], 8 heterocycloalkyl ring. ‘'These
bicyclic or tricyclic heteroaryls include, but are not limited to, those derived from
benzo[bjfuran, benzolblthiophene, benzimidazole, imidazo[4,5-c]pyridine, quinazoline,
thieno|2,3-c]pyridine, thieno[3,2-b]pyridine, thieno[2,3-b]pyridine, indolizine,
imidazo[1,2alpyridine, quinoline, isoquinoline, phthalazine, quinoxaline, naphthyridine,
quinolizine, indole, isoindole, indazole, indoline, benzoxazole, benzopyrazole,
benzothiazole, imidazo[1,5-alpyridine, pyrazolof1,5-alpyridine, imidazo[1,2-a]pyrimidine,
imidazo[1,2-c]pyrimidine, imidazo[1,5-aJpyrimidine, imidazo{1,5-clpyrimidine,
pyrrolo[2,3-blpyridine, pyrrolo[2,3-clpyridine, pyrrolo[3,2-c]pyridine,  pyrrolo[3,2-
blpyridine, pyrrolof2,3-d]pyrimidine, pyrrolo{3,2-d]pyrimidine, pyrrolo]2,3-blpyrazine,
pyrazolo[1,5-a]pyridine, pyrrolo[1,2-b]pyridazine, pyrrolo{1,2-c]pyrimidine, pyrrolof1,2-
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t hi adi azole, triazole and tetrazole. "Heteroaryl" also
i ncludes, but is not [imted to, bicyclic or
tricyclic rings, wherein the heteroaryl ring is fused
to one or two rings independently selected fromthe
group consisting of an aryl ring, a cycloalkyl ring, a

oal ken and anot clic.heterao
Ay Gl S Ry e e PG cpiefial B Lapracte,
acrid@d, epRaiying, iphehdiBi@zendUt plahexatle, | 1, MdiRdird®irdldI8281-Aijindole,
derived from benzo[b]furan, benzo{rb ] t hi ophene,

mdob@ﬁ%mlda!zlgﬁ alindols eb L H)HyETiBeNe.d h@bl%{dwerzwvmc heteroaryl
rmgs {t% § cﬂopﬁ% 'p eﬂ{smoﬁélgl%ntﬁio?ﬁﬁﬁ eﬁll@lyﬂlh (il'efe‘?oalyl group itself or

the argri d@zmbﬂgyZajypmlkenﬂeor hetemeycmﬁkyh goqpitookhiok,it is fused. The
pht hal azi ne, . qui noxal i ne, Pht r| d| e %Cgl nol i zi ne,
hetemﬁ%g@upﬁ %ﬁhwotaveltwpﬁa%%ws iy SB% xazol e,

007pFENZ0 " bicycloaryl, df d this A hca‘un ovided
[O078E 7ot |azo# Y dazol 1, 5 a] pyridi ne, pyrazol of 1, 5-alpy

that rdangi ne,mmdatdbd,ﬂem} pyithimi theneipg is a heteroatom. Fox example

neie e ERBSbREEE] By MR S 1B ARMBERh rutaRpYph P i o
2-anfiG-AQlxel 24-3tg iRt gyl Atk Rlishqdmeliyl; bl e like.

rrolo[3,2- Db ridine, nyrroIo[ZSd]p rimdine,
[007E;ir r OWE@O%’L@PLV i mpansrycloglkyt cﬂSG{EQD‘Bd B By Appligation, provided

that BM@ %% ?Aoﬁg JOE ?hﬁaliteﬂs'fgfdﬁ%g e Eﬁlg 1? [a]’rie%eé‘mtg%lr §e§j(?c%écp qndependently

rrm

fromaN))(D,l Bt . n&Nompaxchuslve[ éxa&n;ﬂéspyf azuefc&ycioalkyl include p1per1dy1 4-
triazo[1,5-a]p pteri di ne, ri ne,

morRhalyldi @P%ﬁ’é‘ﬁg;i’%’léo idmdln dieﬂwé‘meoﬂawho%éﬁlﬁeperhydmepmﬂ
1,3- %ﬁ@g{i}/@ %@Eﬁi{%ﬁg?ﬁiﬁ ahd ?{e] Hgkry:lol e, indolizine,

e and pyri di none. The bicyclic
[00731 t r'Hydodaye nivetetheandical ~-OHngs can be attached to the

en nplecule t hr ough elt er. t he. het.e ryl
10077 sl AT s P Oy RPGIEYPE a8 darpany (o HioBuces s0%
1nh1]§1§5§5p%%rg@|elﬁyj,mgroup to which it is fused. The
heteroaryl groups of this invention can be substituted

{00744 u mwuom él@uvqto*@‘m}eanmtd@rwmwrmmg theegpisty -C(NR)-,
whe{) E‘1¥és an,@?dug%e%' ?%grboﬁ a{o% ﬁt@ﬂg C@E lnﬁfbﬁeﬁ)f ovi ded

{007B¢t er'dain@m" hen angrﬂoh@oundhelhe:mg(a(ﬁm&ﬁmtm (melleaﬂmy Iforafnlae but

used in this Ap Ilcatl i.ncl but is not limted
d:ffep@g in the nature or sequence of ondmg 0 exr atoms or 1n the mrangement of their

atom%-lﬁ e 41@&25% %l%a‘i @ﬁxﬂ QDL L oBinRa b thed %td@m@p@eémqemed
I nol ny[ 0071]" "Het erocycl oal kyl
"stenreianmersy c | Statekisbmemsthde irenaal Hmubrhnnage@mf | et drmither are termed
. Pprovi . . . .
"dlaé)ter%omgiesd and stereoisomers that are nonsuperimposable mirror images are termed
"enantiomers” or sometimes "optical isomers.” A carbon atom bonded to four
nonidentical substituents is termed a "chiral center.” A compound with one chiral center
has two enantiomeric forms of opposite chirality. A mixture of the two enantiomeric
forms is termed a "racemic mixture.” A compound that has more than one chiral center

has 2" enantiomeric pairs, where 7 is the number of chiral centers. Compounds with

more than one chiral center may exist as ether an individual diastereomer or as a mixture
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that one or nore of the atons formng the ring is a
het er oat om sel ected, independently fromN, 0O, or S.
Non- excl usi ve exanpl es of heterocycl oal kyl incl ude
pi peridyl, 4- norpholyl, 4-piperazinyl, pyrrolidinyl,
perhydropyrrolizinyl 1, 4- diazaperhydroepinyl

3- di oxanyl di oxan the |

t et
of dlf‘%%f‘??‘]wl’ Si—%‘%@(? %ﬁ’ﬁgmﬁfv’l% HF’étée}F f{: al 8@%]”‘“?‘@3 gresent a

stereDBERS 1S POLALGARCANY @l ARoRie %Bnﬁ éit?int 8f tdp %hral center.
produces”50% 1 nhibition of the target enzyne.

Absdlntriconfigiretien déers vathesatangeringt & Pecd vﬁthemb@ams sﬁtentged to

the ol BFPIG SFPET R4 SR AFY FOgah SRObp S e fgp & their

chiral"BéHler8 A¥d AeERIBL 6¥ RavR NghdaDsdadendih€ Alled'®H @4l Blgold and Prelog.
formulae but differing in the nature or sequence of

Conysefighndonf stetseshentiea moomendlpurch e mgthodh glre fiic. gletarmanation  of
steregéh%gﬁstlry af?cf %eesepm%ggi? oF s ere%‘istogﬂerg gxr ﬁf@ltl %ngﬁ"&fi I %WQ% see

ace”ar er eol soner s
" AdvBhed O Saraliseiibad ", aﬂhezdttﬂin, Mat¢hg Uercyrd gias Wofey@ia 8ons, New York,
anot her are terned "di astereoners” and stereoi soners
199%hat are nonsuper i nposabl e m' rror images are terned

[0076 namgj1 5“‘3%;@21113‘%?61%9{5% iN@s "optical isomers.” A carbon

our nonldentlcal substituents is
[0077 r m@xaalkghii medns aentkyt,. a5 daficaimgmyadexckpihvizme oshpr siore of the

center . has two.e tioneric forms of o [
carb i PSP S BB e A SRV EORRRS {0 by i gl
a (CLEIIRBEKR refds &M ehdTh ¥bmbasing DeGRFRAUAA 1h&ibRRSNAWNE or more
than oné chiral center "has 2°1 1 enantionmeric pairs,

oXyggheélen®: is the nunber of chiral centers. Conpounds

th. Wh E t
o0kl TR AR P ol ST ETRES QR By,
particilas t'ek e4RHEr Sefetetomad akyl, ohsa:wfﬁeeabeva ovirereih ume. oy werof the
one chiral center is present st er eoi soner EE
carb@ihgfP B tfarping aheo%lkﬂwé\a%% éﬂlhﬁfltélt@ow#h gurae Bﬁwpdw hape carbonyl
glougl?ﬁagﬁi ﬁle‘(ﬁ?(g{yde, 1psR! ﬁxﬂfﬁfe' Q495 8t 498 chiefige, SF&IOextaH@le, a (Cy.

ement I'n 'space’ o ubstituents attached
1o)oxolBeyt mfmal to cecitadr coripidning berevesn AradcHhcmbore allomdwlhfyem one or

mork 120 GaSaT A S bkl Snaf e SEHET
[0076RDN, 'I:RYGhShnd Kk FIdRaPIO-. It is noted that the oxy radical may be further
substituted with a variety of substituents to form different oxy groups including hydroxy,
alkoxy, aryloxy, heteroaryloxy or carbonyloxy.

{0080] "Pharmaceutically acceptable" means that which is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic and neither biologically nor
otherwise undesirable and includes that which is acceptable for veterinary use as well as
human pharmaceutical use.

[0081] "Pharmaceutically acceptable salts" means salts of compounds of the present
invention which are pharmaceutically acceptable, as defined above, and which possess the
desired pharmacological activity. Such salts include acid addition salts formed with

inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
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Conventions for stereochem cal nomencl ature, nethods
for the determ nation of stereochem stry and the
separati on of st ereoi sonmers are wel | knovvn in the art
(e.g., see "Advanced Organi c Chem stry", 4t h edi tion,
March, Jerry, John Wley & Sons, NewYork 3
pl[q‘.;@mﬂc acpg, ta,ng thwgﬁ,smt ‘th roa@ug:aqmds,\@gl dI_S@thﬂ acid, propionic acid,
[kl b
h%geﬁ?}g alg,%ié 118 ﬁcgé ea%gif Q:{)/E)Sbenééggg%ﬁfdgghgﬁ%a? gl:jfﬁ?ihcgéﬁgpf)yruwc acid,
laaikadid, civddmic acid, siepinaced], widia aovdygaehlcaacwtﬂrﬁm@aﬁe hcid Rertaric acid,

exa , a (G .jo)oxpal kyl refers, to,

BB S e Bty kb BT i R, iy mandetic acid,
n@ﬁ%ﬁ@ﬂlf@q‘h@“ atiB078]cthdaaidkl " nRAINS an2all lﬂML’:‘dlsu!fomc acid,
further substituted with a car bonyl grou )

2 padrokgethanesulfanio atdisl "bepesnesdionts gidal R;ﬂllof@%@na@feﬁlﬂé@lt acid,

0 or c :
?ﬁgﬁ%ﬁalmﬁlggﬁﬁﬁ ?k quhal %?@e@%gﬁ?ﬁ% ut gtéx}a t%&rgﬂ'ﬁ)g&uéfomc acid,
4gmamu>pb1( w2 M]ectcatbsam-y:hxbogﬂwp maycidhe an ghddkpdaic acid,
eSS P Sy B a5 B o i
1rﬁﬁ’&9yrlhc°é{:@ gloﬂeﬁé{‘ﬁ‘aﬁg btyRtetid Beif BN sARRTBac) eg'h%oﬂlcoe[@:% glutamic
more of the carbon atons is sSubstituted W
a@dd\ygrmuypd}ﬂmh(maM&abaylmyi stefiboxd], nmEegpic mﬁlaamsi lhﬁhbke

] Bl gty ieeh e il Ry g0 bRt i, T Bty may be

fdrafem Whdnf &1 @0 thre%Ms PrRURSark NGhaldé Y ;éacdh%wm it BOXY or organic
aryl oxy, heteroayl oxy or carbonyl oxy

bagehar rm@emlpleamoygam% ém@blxr@ludﬁemfgumhgﬁdr@mdéh spdium  carbonate,
1 h t|
oSG ARG RETF AR RGP G0, SOPRORL. S RRRL oo

baRE  PicheleW stansid@sicl abiiethanslamime| udeisihtthalhmirel Cfnrdnﬁethamme
acceptabl e for veterinary use as wel | as human
f\bwai&lmé@@m!@aanddb%l §-0081] "Pharmaceutically

E%x%@c?edscf’elrztvﬁtw Wﬁﬂaﬁﬁss @érﬁv%n@és &qﬁﬂi‘%ﬂﬁlﬁp%lxiﬁmﬁ reactive site or
re l'y

ent 1 nvent are pharnmaceutica
sﬁﬂﬁem dhicked asitld gfrbrethg poves. ari’dotvi;tem‘:fﬂepwsiswessamhesefui in the

desired rmacol agi cal activity. alts incl

PP Ig0 0] UROROEH0 S RS MeY B PGS T EITe: BeoBreppensive
as hydrochloric acid, hydrobromc acid, sulfuric acid,
nitric acid,
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14 phosphoric acid, and the like; or with organic

aci ds such as acetic acid, propionic acid, hexanoic
aci d, heptanoic acid, cycl opentanepropionic acid,
glycolic acid, pyruvic acid, lactic acid, malonic

acid, succinic acid, malic acid, maleic acid, fumaric
lest pOsuiteble prrteatinggiralps can be foondioi B, W Hewewi, Eratedtthg Groups in

q Tl e : d
StV o Ao R AE B a0 anesul f oni
[a08s}, 1, 2- “Rﬁﬁgﬂnﬁéﬂnsulc&@ﬁtﬁh@@tQheterocychcs stem.

[é @idroxyet hanesul foni ¢ aci d, benzenesul foni ¢ acid,
0381 or obemyREsEd PowisebwiRied” meang shek e Bivics meaely frsyi consist

e by B B S E R iy Py
fgitberehmptiense (ﬁG’i‘l(d‘ﬁ non hydlogen substituents throug,h available valencies
o DB e o e Do o
etxﬁﬁlblcafsMpI*éHﬂViE %@ian@plé@f& ctmeﬁey&loé tmng ﬁulﬁﬁfu‘%’ed by, -CH.

gluconic acid, glutamc acid xynapht hoi ¢ a
igsbil@% § gombydogert wastiteniaiay, bemny @ubs@ttaut Haamaly bhound to

N R O R R

«aaxéu@d €ropf Qf@ﬂj}SA R8BS QMg FaRlehfRARE& R, alifBfic] (Y. Walk],
[ norganl c.or gani c . bases. Accept abl e | norganl c

Hdeas. plkyl F‘Eﬂé aél@iéﬁ: @mlwm&qaéi@/l QR REY AR hoeky],

u i um
SR A ol By Ay EL BN WELRY 87 BB
(ﬁtlk)alﬂwleam ester, fﬂl(ehhanmbicaﬁlbﬁll&yl, hetbet doadk gend) Gheteroaryl
Lo th |.gl ucam ne and the Iike. 0084]
CERTFLIPe AT ol ucorlne and L | ke, O
dxﬁﬁlkg BT ScdalkyMiofdic® HGRGEWNE ﬁetuﬁsﬂfstltu%dt@r%u@é'tﬁuted by a

bl ocked wit hchtpr otecting groups. Protected derivatives
Sab@tlaﬂslésedd:ctq: Tothdiropp Bpimicm ﬂmnn@partmﬂw’mnnlmdsn@ﬁ the

SuBTRGE s Rp AT o8F ATvoqralifd Bl abtron oo thig, 0
hgaroxbecablunythxiy (G, WAIKEX L EOR 1 )y lﬁkﬁ %EteF&CQIoWFaxy rba;lrbonyl

Crganlc Synthesis, 3d_edition, John | ey & Sons
oxgerboryba@ERocerhayh amﬁcawblg?mly@q sufoppmigo, imino, sulfonyl,

bYW DB SISy iy
thiocarbonyl(C.ig)alkyl, sulfonyl(C,. 19)aikyl sulfinyl(C,. m)dikyl (Cy.1p)azaalkyl,
imino(Cy_jp)alkyl, (Cs.i2)cycloalkyl(Cy.s)alkyl, hetero(Cs.i2)eycloalkyl(C.ip)alkyl,
aryl(Cy.1p)alkyl, hetero(Cy.i9)aryl(C;.s)alkyl, {Co.iz)bicycloaryl(Cy.s)alkyl,
hetero(Cs.12)bicycloaryl(C.s)alkyl, (Cs.y2)cycloalkyl, hetero(Cs.i)cycloalkyl,
(Co.12)bicycloalkyl, hetero(Cs. )bicycloalkyl, (Cy.jp)aryl, hetero(C).jg)aryl,
(Co.12)bicycloaryl and hetero(Cy.j2)bicycloaryl, The above substituent may itself
optionally substituted by a further substituent, selected from Group B consisting of
halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy, (C,.ip)alkoxy, (Cs.12)aryloxy,
hetero(C,.ip)aryloxy, carbonyl, oxycarbonyl, aminocarbonyl, amino,
(Ci.p)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl, (C. p)alkyl,

halo(C. p)atkyl, hydroxy(Ci.i¢)alkyl, carbonyl{C).1p)alkyl, thiocarbonyl(C). p)alkyl,
sulfonyl(C.ig)alkyl, sulfinyl(C,.ip)alkyl,
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of only hydrogen substituents through avail able

val enci es (unsubstituted) or may further conprise one
or nore non-hydrogen substituents through avail abl e
val encies (substituted) that are not otherw se

speci fied by the nane of the given noiety. For

(€xaymphakylj isope©pydalky. @h- 1émhﬁ116’1631 sigkydt hyl ene noi ety

t hat

R Gy SRR R T B R B s ot

(U@M)B?@Chﬁﬁn(t t Wk}ame@dr@@@s%bfwﬁogweﬂs)ﬂﬁyi@(& b ogtloalkyl,
peci fi ed substituted. The substituent %

rerad6r o veloalkyGup bieyckohsi sl’t«ieff&c@)fz)laﬂdi%‘;‘&vi (& Spary),

h%ieﬁo;%c H%a?gl ?(E n%ﬂ;ty!cl%ary G l')e?érgdod;hgg c’yaa l ene,

am’no, matic, aryl,
B8y cl oal Rsmlﬁnylblnmant tarydical e«SObahlinIhqtccbthancy‘dfyyl,radica}

el IR R e R S i s A
E%g&%@ﬁ&%dh sul ﬁﬁk%[i‘él@'sﬁbiﬁlaﬁ’ﬁle&é' sul Bl @it&@y&ki%aif&éﬂes oxo

no etone ket one, nitro, oxaal

[e&&&}l kyl fiBuleriydsmeaadhe wilicahiSOn-. dt s n@i@db@ttgﬂt B %laywdwdf
ted

o ey B oA LR T e PR Ry,

ga\élgyssﬂlﬁﬁhgaﬂfdnmc@sounfoﬁhmldé@ naifshdiaesiat, andlsalfomst r o,
ano, thio ydr oxy, carbonyl ox

o %ﬂ]koxy @“bﬂranezatﬁa% P Hvhameyn meaq%ﬁ%rray}%lﬁwhwh when
agi%f Ao %Qg/ed t& 19 AiHEA P&Q%Lﬁ ﬁzﬁi@%@@ rx?%&en@ﬂ‘eﬁ@at such treatment

am no I m no, fonyl,
iﬁuihﬁaldisxéhse (Cl io)al kyl, halo(G _io)al kyI

?@g;?/éoon’;fh %ﬁ(ﬂ oljﬂgqlr%%bﬂ%la%g e?!d%lob%)egf t w’here one or
lﬁbll.l folr z}g dafflonl a@()rﬁé F¥hin Cf(t% alkQ) @aRadrK Ydplaced with sulfur atoms (-S-).

I m no I 0)al k 12) cyel oal kyl (Gi . 5)al k

Feteannpless @)le)yibiogal kiviiefeq tomc:)ha]n@m;answg;hﬂvgen 1 and 10
het | (C. 5)al kyl ,
iﬂ&?nié?%?%wﬁsir%%?&a*%%’i{ AT

g o( C8."I2) a0 akephd G radicd! k@$-. Tt is noted that the
C3,12) cycl oal kyl heteroéCS 12) ¢ycl oal k f
‘giwaﬁbgylﬂlr@‘ﬁ}l@@lém)/k@ﬂ furtherrsupgiteted Ifzt Bi V@§)E"|Yd>£|s1%§ﬂ“mnts to form

ﬁgmﬁ?@?@é{b& éj? 15%11&% a%y i¥dci _ﬁ%; {nfohaliddsDinGoeclePanyd

ero I cyc & above substituent
fokeiohse! opt| onal | y substi t ut ed by a further
substituent, selegted from& ons

WQP%] nitr 6[‘ ea&@gﬁto of ttﬁqagng o%answap ynst@i{%%%f:%%}ound of
Ipf)é%@ﬁt%\ke%mfm a&@ﬂm%é@r yloxy, hetero(q _Io)aryl oxy,

onyl', oxycarbonyl, am nocarbonyl, am no,
(1)  preventing the disease from occurring in an animal which may be

predisposed to the disease but does not yet experience or display the pathology or
symptomatology of the disease,

(2)  inhibiting the disease in an animal that is experiencing or displaying
the pathology or symptomatology of the diseased (i.¢., arresting further development

of the pathology and/or symptomatology), or
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(Cl_ o)al kyl am no, sulfonam do, imno, sulfonyl,
sulfinyl, (g.io)alkyl, halo(G.lo)alkyl,

hydroxy(C _1o)al kyl, carbonyl (G _io)al kyl,

t hi ocar bonyl (G _io)al kyl, sulfonyl (Cl_I o)al kyl,

sul finyl (G _io)alkyl, 16 (d.io)azaal kyl,

i m né})C - lam)s}acbl‘agimg the GBedR)icyic hm:iaidkghla‘( iCtxpyahiipg or displaying

t\%‘e]?ag}}ogé C?or%% ¢l O@Qg%?éﬁkgpu)wd rev%@{rlné ge 'plal%)oﬂ)lgi§/ya|nd/0r

g m;gmgbg%cloaryl(cl 5) al kyl,
ero( 2)b|cycloaryI(C1 5)a|ky|,
; pﬁb het er o( C3-12) cycl oal kyl
C9 12)bicyc oaIkyI het er o( C3. 12) bi cycl oal kyl ;
R | and

L5 Bk o SLSLR00 v U G ke o
rad|cal -SO-. It is noted that the sulflnyl radi ca
may be furth substituted with a variety of
substi t uent Po formdifferent sulfinyl groups
i ncl udi ng syl finfes aci ds, sul fonami des, sul finyl
ester; and f/oxi des. [0088] "Sulfonyl" neans t he
isRnoted that the sul fonyl radica
Stituted with a variety of
ormdifferent sulfonyl groups
aci ds, sulfonam des, sulfonate
g? er andNsul f offes. 0089] "Therapeutically

fective aftount” neand) t hat amount which, when
adm nistered to an aninmal for treating a disease, is
whefifinci ent to effect such treatnment for the disease.
[0090] "Thioal kyl" means an al kyl, as defined above,
except whdjas e¥ie-Rgs, nore of the carbon atons form ng
the alkyl chain are replaced with sulfur atons (-S-).
For exanply,and Y;Gle tah itdvpeankhity hbsesf @radidker ;aroeinlaigﬂ or?2

conpri sing between | nd 10 carbops an

sul f%@%ﬁwtmm%eb’ﬂm ?ro%’alaB‘gWI””gﬁ%é{ﬂ‘é&tnﬁb of Scal
-CS-. It is noted that the thiocarbonyl radical nmay
be further substituted with a variety of substituents

to form different thiocarbonyl groups including
t hi oaci ds, thi oam des, thioesters, and thioketones.
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[0092] "Treatnment" or "treating" neans any

adm ni stration of a conpound of the present invention
and includes: (1) preventing the disease from
occurring in an animal which nmay be predisposed to

t he di sease but does not yet experience or display the
apahhd| vdgyeinthe sympotiratiokagyoviding the sdpasetinmere gdgycted from
inhibiting the disease in an animal that is

tlexgrenp emsistige of cathwipbagpengitroges, paktdutibogy or
synpt omat ol ogy of the diseased (i.e., arresting
furtRghs siéﬁéléﬁidqﬂﬁiﬁﬂie gr@fp doh&stﬁlﬁg}&fdiyd@ge@,ﬁﬁloohgm cyano, thio,
synpt onat ol ogy or amel ioratin e .di sease, i
OéYr hydrowy) cqrmykqxg' @kﬁef@m F@i%%‘i‘)ﬁga“i‘)‘mdpe: Hvr%no’t(ﬁ dalkyl!

hQ}%{@I_SQéHHM ‘ﬁ%’[@{ho PlsQey, J}ﬂ’qtc Sﬁﬁ%g aﬁﬁﬁéﬁﬂ alkﬁ

rever |ngt yan tOfTHtOO

alHAASEIyNHicBi T:OREC[.Oa18v] (G’gh@:ykionksfbandri‘rwq@(t(ora)wdbaﬂ(hie each

E@l@%n%ﬂ' nvelﬁagm?ﬁ }fr\[?qqoc{r r%oqg\g\;]bg eﬂts I_s\)(gle%tgd fr$1m4cr§£(()u5 3‘1\\(\1;&1
tSkovi30 BIaBREACHsdn ARBE deRith Yo RiRBMis Bburd ik NIker

providing | or 2 atom separation between R12 or Rl4

and e Ll g dt PoniileSdto eon@mtnyg’of' @di‘@geﬁtﬁaﬁ?ﬁﬁﬁ({l] s) alkyl,

Yo
wherer'n the atons of I'i nketr providing t
wpedati@tddan sabstitged bx:oxecbrfm@"msubsutuents selected fmm Group A;

R, is selected from the group consisting of hydrogen, halo, amino, carbonyl,

alkoxy, and (Cy.19)alkyl, halo(C.jp)alkyl, each substituted or unsubstituted;

R; is selected from the group consisting of hydrogen, halo, hydroxy, alkoxy,
amino and (C,_s)alkyl, unsubstituted or substituted by one or more substituents

selected from Group A;

Rz and Ry3 are each independently selected from the group consisting of
hydrogen, halo, nitro, cyano, thio, oxy, hydroxy, alkoxy, aryloxy, heteroaryloxy,
carbonyl, amino, (C).jg)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl,
(Cy.10)alkyl, halo(Cy.jo)alkyl, carbonyl(C;.3)alkyl, thiocarbonyl(Ci3)alkyl,
sulfony}(C.3)alkyl, sulfinyl(C.3)alkyl, amino (Cy.je)alkyl, imino(Cy.3)alkyl,
(Cs.12)cycloalkyl(C)_s)yalkyl, hetero(Ci.yp)eycloalkyl(Cys)alkyl, aryl(Cy.0)alkyl,
heteroaryl(C)s)alkyl, (Co.12)bicycloaryl(Cy.s)alkyl, hetero{Cs.12)bicycloaryl(Cy.s)alkyl,
(Cs.p)eyceloalkyl, hetero(Ca.yp)eycloalkyl,
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t he group consisting of carbon, oxygen, nitrogen, and
sulfur; R4 is selected fromthe group consisting of
hydrogen, halo, nitro, cyano, thio, oxy, hydroxy,
car bonyl oxy, al koxy, carbonyl, am no,

(C.5)al kylam no, (G _5)alkyl, halo(Cl_5)alkyl,
carbonyl (G _3)al kyl, sul fonyl (C. 3)al kyl, am no

(& e e B ReE Sher

uns U*Q@J b ¥bidvethadyl afid B&kot QL. Sbidyyloans e@dﬁh iimsl:lbstxtuted or
substituents selected from G oup A the prqviso

t hat SPRBtfEehseHtorAPER SERHETUERIS ﬁ?lﬁ%ie%/ﬁp@rﬁwp s O Buprihd Rus
| S Nanﬁ@kénﬁto?&h&% @%&{E{g@,t he group consisting of

al kyl, unsubstituted or

sUbst i gl . g B Rl TRE BTl PR B R R e ey o

G oup A “P3ser e gr

hydr egery(Chabacloaldy ¢C,. ﬁﬁﬁmfmlkyl haiekf(@az)lwﬂbalkyl aryl,
(Cl.io)al kyl, halo(Cl.io0)al

unsu %"Fftdﬂlfle Eo-Rbicydoay] @E]t}g%ef‘? ‘Ii;llﬁ%chbSt I tE)"’lIJC SihsBstituted
consig %Eﬁl%ﬂu{%{d l{sw&i{qu re E‘@dsﬁmeﬂtxgéleewci fr%l@réﬁ A;am no
)a :

and ( unsubstituted or substltuted by one

s Tor S SXARhS hiSRlSs oP ABRLELIOM hiARe AC Fidicand

R13 are eac epen y 'selec t’he
consiatityldng, alf(yhda:ylel,rang&en amm @mnmatklyh arayaivoaryl, figycloalkyl,

ggb&%ﬂg oot cseanes PpAY ﬂiﬁy SRy iy gycloalkyl,

| n%&ciﬁk’lh}l@ﬁi ;’Fte§ Li‘llafo' Hé’tEm?wS&%&lkﬂ%{Hétgﬁél:ycloalkylene

hal o( car bony!|
t hi od)ateb:manyll, fedroBicatlkgly], he@mcydngllkﬂcpxcg)hadwy, iminoketone,

Is,uml 1;] g(gé ?Cl E{P’z{s‘:‘ilé%y]( &Jﬂiﬂa&fmﬁ?%ylee% o%\s; fﬂl} ?/Jie’unSUbSﬂtuted

het er&@&@s{i&ﬁéw b odskidikhiGhleblealfiow Grapys béldwlmdal kyl
het eroaryl (G .5)al kyl, (C9.12)bicycloaryl (G -s)al kyl,

het er o( Cs I d ,
(C3_, 2§ cyc(?T%)”PE%%lggtoglrugg’ﬁ%?g%%oc ﬂgg Oxyl’ y rgxy

( C9. k2jtonghpey o&h kylkotie (@r0leCaoR 2 ikryE|- m}ﬂraklyxy, calfbynyl

et O3 RSN SR Y S0 o, syfopgmid. miv
SUbSts‘qu_elﬁﬁdsMn n(@; 9 amsalr Bals@hSh)hikyie ﬁy&osﬂqu)ﬁdyrt rom
@ oupcart;onyi(cl ;g)dlky! thlocarbonyl(C| joatkyl, sulfonyl(Ci.ip)atkyl,
sulfinyl(C1.10)alkyl, (Cy.i0)azaalkyl, imino(Ci.i0)alkyl,
(Ca.gz)eycloalkyl(C).s)alkyl, hetero(Cs.yz)cycloalkyl(Ci.io)atkyl,
aryl(C.10)alkyl, hetero(Cy.ip)aryl{C s)alkyl, (Coa)bicycloaryl(Cy.s)alkyi,
hetero(Cg_12)bicyctoaryl(Cy.s)alkyl, (Cs.iz)cycloalkyl, hetero(Cs.j2)eycloalkyl,
(Cg.12)bicycloalkyl, hetero(Cs.i2)bicycloalkyl, (Ca.iz)aryl, hetero(Cy.jp)aryl,

(Co.1z)bicycloaryl and hetero(Ca.jz)bicycloaryl.
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are taken together to forma ring; Rl4 is selected
fromthe group consisting of (C3.,2)cycloal kyl,
het er o( C3-j 2) cycl oal kyl, (C9.12)bicycl oal kyl,
het ero(C3.j 2) bi cycl oal kyl, aryl, heteroaryl,
(C9. 12) bi cycl oaryl and hetero(C4_12)bi cycl oaryl, each
unsubstituted or substituted by one or nor e
substituents selected fromGo p A cgonsists
[Oyfﬁlgp d}@ﬁyjb@en% p@p@h{n@nt gqn,afﬂq:g.{nbg()m(qlflthqgljeaq:quqwemmn are of the
, al kylidene, am de, am no, am noal kyl,
mg#QX ?pc aryl, bicycloal kyl, bicycloaryl, carbannyl,
carbocyclyl, car boxyl, carbo “Tﬁg;aﬂmgncycloalkyl,
cycl oal kyl ene, ester, hal o, (het erpbi cycl oal kyl ,
het er ocycl oal kyl ene, heteroa het er obi cycl oaryl ,
het erocycl oal kyl , oxo, hydroxy, i m noketone, ketone,
nitro, oxaal kyl, and oxoal ky] moif&ti es, each of which
are unsubstituted or Bybstituted by a substituent
sel ected from G oup B bel ow, G oup B consists of
hal o, nitro, cyafRe; ' /dtr oXy, car bonyl oxy,
(G 10) al koxy, (C4_12)ary : ero(O i 0) aryl oxy,

carbonyl, oxycarbo _ ) spyl , am no,
(G _io)al kyl am naz,”su namio, inittho, _sulfonyl,
sul finyl, (Cl-1o)al kyl, hal 8{ G _io)al kyil&)

hydroxy(O _io)al kyl, carbonyl(q _io)al kyl,
whetiscar bonyl (G 1o)a|ky| sul fonyl (G _i o) al kyl ,
sul finyl (G _10)al kyl , (Q__io)azaalkyl,
i m no( G -t m)salekigt ,frorr‘( 188 giipaycsigalgofly G 2,5) dlakyb; and
het er o( C3_12) cycl oal kyl (G .1 0)al kyl ,
aryl (G _I R)sas kaldctedfpdr nigy @ogp eymaisyhg &F hiradeayhalo, nitro, cyano,
(Co. 12)b|cycloaryl&0 5) m
het eyhgr( eyYi qu(yyal oE y’;qy @Y §§tgx|opgr)y|loxy, carbonyl, amino,

_(Jf%) g %%ﬁl E‘?{lsﬂf%@%&%g‘)ﬁ%‘@ eyl o e

( C4. ﬂfﬂ@)(ﬁh yhalkhle tarboyQC L) el yth;,ocar@@%z_l@)gbnlhﬂ c$ub®nyl|(C1 shalkyl,

Snggﬁﬁ éﬂﬁgéﬁ)bIC%%§ &ébmﬂﬁ%Wkﬁ%§Sépr ?R: present

invention are of the fornmula (l1A):

21



(R15 n y3 RI3 RS RERr NRA R H(IA whereinnis
sel ected fromthe group consisting of 0, 1, 2, 3, 4
and 5; and R15 is selected fromthe group consisting
of hydrogen, halo, nitro, cyano, thio, oxy, hydroxy,
al koxy, aryl oxy, heteroaryl oxy, carbonyl, am no,
(Cﬁlé)f_ctyd))@lkkly@ amlhgalp Ffel:ot@bs"-nﬁmdoalkﬁlf@1;saﬁlii>dfﬂr&bﬁylo%alkyl,
sul fi , [ . o( (1, 10)al kyl, car bony
R SRR e o U e Pyt
h%té_kd‘(eQggbﬁi@clo%}ﬁtmbanai,egdg-ﬂmh&éﬁmﬁ) Ak b tera NG,

g _io)alKyl, Tmno(G.3)ailcyl, 21 .
1 EBydearghanddetekg/(CoCi)bisyaddtyl, each unsubstituted or substituted by one or

het er.o(.C3. 12).cvcl gal kyl (Cl 5)al kvl ,, ar

g SHHIE S PR obichs b P S G form o
i@t er o(Ce_12) bi cycl oaryl (G . 5) al kyl,
(C3_12) bi cycl oaryl, aryl, heteroaryl, (Cq.

12) bi cycl oaryl and hetero(C4_12)bi cycl oaryl, each
unsubstituted or substituted by one or nore
substituents selected fromGoup A, or any two R 5 are
taken together to forma ring. 22 10112] In another
preferred enbodi nent, kinase inhibitors of the present
invention are of the formula (TB): __ - ~iRts)n /
R13
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RS R R NRA R-NH]I1Ti) 23 wherein n is selected
fromthe group consisting of 0, 1, 2, 3, 4 and 5; and
R15 is selected fromthe group consisting of hydrogen,
hal o, nitro, cyano, thio, oxy, hydroxyl, alkoxy,
aryl oxy, heteroaryl oxy, carbonyl, amno, (C.
i 0)al kyl am no, sul fonam do, imno, sulfonyl, sulfinyl,
(CL.10al kyl, halo(G .io)al kyl, carbonyl (G .3)alkyl,
[0112] & andiberydréfCired pabkyilnens whifasn jdh{i@or Sy fathk plesent invention are of
sul finyl(C.3)alkyl, amno(GC _io)alkyl,
thg fﬁi%’(‘éé%) al kyl,  (C3.12) cyel oal kyl (C1 -)al kyl ,
hetero(C3_ 12)cycl oal kyl 'zng%%yl,
aryl (G .10 al kyl, heteroaryl
(C9. 12) bi cycl oaryl (G .
hetero(CB_lZ)bicycIoarKI ' ,
(C3_12)cyel oal kyl, hetaf tz¥sycl oal kyl ,
(C9. 12) bi cycl oal Iy s ybt-¢ycl oal kyl , aryl,
heteroaryl, (C9.12)Dbycy

substituted by one.-or.ppre—gubstitBents selected from
Group A, or any two Ri '5 arditaken togdiher to forma

ring. 24 101241 In still another preferred enbodi nent,

ki nase inhibitors of the present invention are of the
formula (1C): pSoR16 R13 R5, R6RR N/ NR4
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H(1C wherein R16 is selected fromthe group
consi sting of amno, (Cl.io)alkylamno, (C3_lo)alkyl,
hal o( Ct ao) al kyl , hydroxy(C,.S)al kyl,
car bonyl (C1_3)al kyl, thiocarbonyl (C _3)al kyl,
sul fonyl (G .3)al kyl, sulfinyl (g .3)alkyl,
whogeivo( G _10) al kyI (C3 12) cycl oal kyl (C 1 5) al kyl ,

ot or 8;?31‘ i Ik ?'i%lgnk%l %o 50)9@31%1&0@, iﬁ( G4 Lod alky!

het er o( C3R;|53§ %{@t&iaﬁrdwlthe 2o @ﬁﬁt:ﬁ@@ﬁf}@ﬁf@éh hat®@litro,
unsubstituted or substituted by one or nore

cembsthic, oenthydesy b etkedy.fardpraheigipanyloxys carhapdiamigog Cr-

kLR AR ER. FIRE TR BRI, TIGH A5G Wl

cmlanyid@é)af KRSthiou b C AT S TRIC el i BIES lky
sel ecte romthne onsi
v(nezp ‘13093 ekl TR ) 5@'@&@; K Palp&%@ %ﬂ(ef@‘ » Retseatey 1 |

B BPRISG RITICR LI, il €
mﬂdyi |h|ay:kc((Ce lggﬁ)laydtqdryl(@m)aibxlcﬁcmﬁ%wl N hetero(ca 12)cycloalkyl,

({%%tz&lfis?e@éﬁﬁyg?@t%q(gg 2@}5 al kaYI%Sl aa\rwybeterg?w &‘fl'z ‘blgyclci(ar } and

hEt%Fo?CP ?ﬁﬁiéﬂiaanﬁ @ch)éhsubsﬁt@@dl)?hﬂjéﬁiu@:ﬂﬂ toydne or more substituents

etero(C3-12) cycl oal yl and heter?aryl each
sdineabBom e Aot Sautyer i aradek ylogHer §p Torat fing.

substituents selected from G oup A
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26 101461 In another variation of the conpounds of

each of the above enbodi nents and variations, Yi is
selected fromthe group consisting of -CH2-, -NH, -0-
and -S-. 101471 In still another variation of the
conmpounds of each of the above enbodi nents and

[044r] Bt isohsanotieri prefetedc tmbodiment, t Yivasgr tlbiwon 9if sthienpresent
,of -0-, 27 -(.CRi m -NR21-, -S- and -S-CH2-; mis
iR o VBT Qb consi sting of 0, 1. 5. 3 4

and 5; Rig and R20 are selegt@®d fromthe group

consi sting of hydrogen, hal 6\8{,,,,,;@1 ano, thio, oxy,

hydr oxy, carbonyl oxy, al/kexy, aryl oxy, heteroaryl oxy,
carbonyl, oxycarbonyl, carQ%nyI , amino, (C _,

o) al kyl am no, sul fonanm d m ng, “sul fonyl, sulfinyl,
(G _jo)al kyl, hal o(Cl.Ri carbonyl (G . 3) al kyl,

t hi ocar bonyl (C3
sul finyl (C1. 3)al Ky i i .i/0)al kyl,
imno(Gi.3)al kyl, ] al kyl (G _5) al kyl ,

het er o( C3_12) eycl oalkylL£G. ) al kyr, aryl (Cl.io0)al kyl,
het eroaryl (Ci _5) Br kyl N (C9 {42) bi cycl og;ro;l (CL_5)al kyl,
het er o( Cs_12) bi cycl oaryl (G _5) al kyl ,

weRid2) cycl oal kyl, hetero(C3.12)cycl oal kyl,

SRR 451 BB b rconBHERLITR, & BLRNSAARAEX:. A

lﬁ%&@{t@)t(aﬁ?d,g@ghixgml,smwj carl&ﬁ@'ECltu_g‘)sllka :hiowtmlmytiﬁl-z)alkyl,
supstitute one or nore su | e el ect.e r
S@%fWé(%)aB?yl=ﬁ§kﬁraH@:-@f&y}na@?@é ewsﬂﬁll&vge@@%Cioaﬁ‘%ﬁﬁﬁiaﬁmyh
LR FISAREI A Syl AL, Rl s

(Sel-dotdlkyf, hoterd(Be ipyoloplkybrgil end hejeropryhyeaplpyesybstituted or
b , alk | ot | ,
b e e R e R e e LT A p———

i mno, sulfonyl, sulfinyl, (G _io)alkyl,

hal o( G . 10) al kyl , carbonyl (Cl _3) al kyl ,

t hi ocarbonyl (G _3)al kyl, sulfonyl (G .3)al kyl,

sul finyl (G .3)al kyl, am no (CL.10)al kyl,
imno(Q.3)al kyl, (C3_12)cycl oal kyl (C1_5) al kyl,
hetero(C3_12) cycl oal kyl (C _5)al kyl, aryl (G _io)al kyl,
heteroaryl (G _5)al kyl, (C9.12)bicycloaryl (G .5)al kyl,
het ero(Cs_12) bi cycl oaryl (G _5) al kyl ,

(C3.12)cycl oal kyl, hetero(C3.12)cycl oal kyl ,

(C9.12) bi cycl oal kyl ,
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het er o( C3. 12) bi cycl oal kyl, aryl, heteroaryl,
(C9-12) bi cycl oaryl and hetero(C4.12)bicycl oaryl, each
unsubstituted or substituted by one or nore
substituents selected fromGoup A5 or R21 and R12
are taken together to forma ring, unsubstituted or
BB ¢ ditrder Ipyefemnal emboriiments kipsstel inhibitors ofdhe prasentfipysmiion
8 1531 In still another variation of the

a@ﬂﬁﬁ%UAEE& {ﬁgach of the above enbodi ments and
variations, Y3 is selecte@)foon1the group consi sting
of -C142-, --NH, -0- and §ﬁ4q [0154] In yet another
vari ation of the conpounds._/of gach of the above
enbodi ments and variatjfonsy Y3 is selected fromthe
group consisting of -0- 9RR@) m, -NR21-, -S
and -S-CH2-; mis selgpt rom/t he group consi sting
of 0, 1, 2, 3, 4 and §° R20 are selected from
t he group consi $i.ng hyd oge +1dl10, cyano, thio,
oxy, hydroxy, carDb ny\a Y, dﬁy, aryl oxy,
het er oaryl oxy, carbgnyl, |oxy arb nyl, am nocar bonyl
amno, (d-1o0)al ' Ifonaﬁndo i mno,
sul fonyl, sulfiny CL. i Nal kyl, haUﬁOC].lo)aIkyI,
‘@grbonyl(C1-3)alkyl, thlocarbonyI(Ci_3)aIkyI,

f¥%nyl (G _3)al kyl, sulfinyl (G .3)alkyl, anino
F(]glcsé Qétédi Kby thé ?}dﬂ)@(f,@usﬁih@dfﬁimno (moﬁ%mhﬁoﬁ(m@ﬁﬂm

., hetero(C3

| oal k
lﬁjallﬁYb)lHFiww(Cl ‘;Wélz 0 coros éi %(_\ ?{yq)carbonyl(cl salkyl,

00 AR T SR Al . i

hefeo(C2.)poyeloalkyk ¢l 5)atket, aryd((G3e)ARY G ictkwat gl s)alkyl,
ggg%ré ?' lc}:(}/cl oal(égl)zhﬂy&{;)@]b(g[iP%ﬁg&ﬁgtgog%?leacl k1¥s|ubstﬁl15t¥c|:1 br
s %ﬁﬁt% %gﬁ I%&mb&%m@ms RRERJ WAISHBRIptAIL ed or

ubstit y one or nore substltuents sel ected from
Goup A, and R21 is selected fromthe group consisting
of hydrogen, carbonyl oxy, al koxy, aryl oxy,
het er oaryl oxy, carbonyl, oxycarbonyl,
(G .io)al kyl am no, sulfonam do, imno, sulfonyl,
sulfinyl, (C1 ,o)alkyl, halo(Cl_io)alkyl,
car bonyl (G .3)a|ky| thlocarbonyI(O 3)a|ky|
squonyI(Ci_S)aIkyI, sul finyl (G _3)al kyl, am no
(Cl_io)al kyl, imno(Cl.3)alkyl,
(C3_12)cycl oal kyl (G . s)al kyl,
het ero( C3. 12) cycl oal kyl (C1.5)al kyl, aryl (G .1 o0)al kyl,
heteroaryl (C 1 -5)al kyl,
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(C9.12) bi cycl oaryl (G _5)al kyl,
hetero(Cy. 12) bi cycl oaryl (G -)al kyl,
(C3.42)eycl oal kyl, hetero(C3.12)cycl oal kyl,
(C9.12) bi cycl oal kyl , hetero(C3.12)bi cycl oal kyl, aryl,
heteroaryl, (C9.12)bicycloaryl and
het ero( C4. 12) bi cycl oaryl, each unsubstituted or
substituted by one or nore substituents selected from
[0E6ddp anethe0 ¥&Htiohnofathe wonipepndsaei etchort ¢f abloege embodiments and
each of the above. enbodi apd
iR PoRetleqS® Rrthe bitn 2P8YEisE W R CLET AP Pliond -
[0vaem i1akii0 Bn@hert e a6ONPPUB ESRHURR T cdh dfhBe ab®Nembodiments and
enbodi nents  and variations, -Y3-R34 is selected from
vapiEorgy YUl Selspist Sermige sroumcpnsistig Heber oar yl |
(C9.12) bi cycl oaryl and hetero( 4. 12)b|cycloaryl, each
unsubstituted or substituted by one or nore
substituents selected from Goup A [01581 In stil
anot her variation of the conpounds of each of the
above enbodi nents and variations, R is selected from
the group consisting of hydrogen, hal o, am no,
al koxy, carbonyl oxy, am nocarbonyl, sulfonyl,
car bonyl am no, sulfonylamno, (G., o)alkyl,
hetero( C3. 12) cycl oal kyl and aryl, each unsubstituted
or substituted by one or nore substituents sel ected
fromGoup A In yet another variation of the
conmpounds of each of the above enbodi nents and
variations, R, is piperidinyl, unsubstituted or
substituted by one or nore substituents selected from
Goup A In a further variation of the conpounds of
each of the above enbodi nents and variations, R 1is
1-met hyl (pi peridin-4-yl), unsubstituted or substituted
by one or nore substituents selected from G oup A
[0160] In another variation of the conpounds of each
of the above enbodi nents and variations, R4 is
sel ected fromthe group consisting of hydrogen, halo
and (C,.S)al kyl, wunsubstituted or substituted by one
or nore substituents selected fromGoup A In stil
anot her variation of the conpounds of each of the
above enbodi nents and variations, R4 is nethyl. In
yet
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30 another variation of the conpounds of each of the
above enbodi nents and variations, R4 is
trifluoromethyl. In still a further variation of the
compounds of each of the above enbodinents and
variations, R4 is al koxy, unsubstituted or substituted
(R S0e)ma NRpE£5- substCHyent is seedtetfren the gmu@@upﬁtmz; o,

LRI AT M
el dge Bxy}?@lﬁ)@t} da%cﬁlyfdat'_’yt HRExyY AfyloRY | Mfer@ﬁrytd&t@, carbonyl,
0

conmpounds each of the above enbodi nents_ and
oyynertenylo AwinoREbpRYl sanicp, @m)wwamg@ewlfmwwt inpigeewlippyl,

S e S R AR e PR R et it %%hq”‘
sﬂfonﬁfglagkbakkfyl tshlﬁn@lrolgilﬁagfﬁlsmmm&:ﬁlﬁ aJ)eakbd iwEnd(8 bokky ), of
o g kHEC LS. ot i o1l Gty wFEETRETRE
hét%#o%ﬂl gﬂl a‘ilﬂm (e V%%@%%ﬁ?w@@ﬂﬁm}ll ﬁ@e@(cgwgbwbioa@l(tw Lyalkyt,

each’ unsubsti t ut ed
(@ub}ryclbaikyeuhtinyéfnﬁlzi@lS’dmikEl guhsbicydlenkl. sel ect ed from

f th I th
BRSOl R CCEEIGERR R ng
htét%Fd(@E lzﬂﬁ@ycidﬁ?yll &ch ahedb@dicling B%Hshﬁlt@irtgrumem nRirs bubsgtuents

rogen, droxy, amno and (G _5) each
s@n@g%ﬁm@no@a Agror Bupyndif i pigdelisy teasdheh o S ring Ssubstituted

q:t L{eu?eltll\(j:)ntoneso? lrr?o% s%sh{u%&g]sé%t%tpfr&n d‘rr@uﬁw Lnlld ﬁﬁl is selected

on o e conpounds of each’ of
fﬁig@ig)g cﬁlﬁﬂ@dsiﬁﬁrg]ttcﬁ" }@Ed)gvardaﬂionplnsy, a}fk?)xgsarhy)dy,dmmaryloxy,
101681 In yet a further vari atli on the c n
CBRERY oA OB (e BB B S OGO, 4 FORETE Riginf
g oga‘iﬁﬁ%aflé(@motm@yl%ﬁ%yﬁl 19)aRd, Wo@rb&iﬁ?ﬂt@%&yl hal o,

kOX car ony oXy, am nocar pon

sslfbriyb(rﬁylg)allngrsluﬂ'nwll(@m;)aﬂ(y! Slmliﬁ(b@hdﬁ]lkﬁb lmme@l a1kl kyl |

e Sh T s HR T o Pl TSP oo,
BRSO ENIRYIS 158 HbRECIHAGIICEE LD, Actero(Cs.12)bicycloaryl(Cy.s)alkyl,
(Cy.12)eycloalkyl, hetero(Cs.iz)eycloalkyl, (Co.p)bicycloalkyl,
hetero(Cs.12)bicycloalkyl, aryl, heteroaryl, (Co.jz)bicycloaryl and
hetero(Cy.12)bicycloaryl, each unsubstituted or substituted by one or more substituents
selected from Group A; or Ry; and Ry, are taken together to form a ring, unsubstituted

or substituted by one or more substituents selected from Group A.
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101691 In another variation of the conpounds of each

of the above enbodi nents and variations, R13 is

selected fromthe group consisting of hydrogen, halo,

am no, al koxy, carbonyl oxy, am nocarbonyl, sulfonyl,

car bonyl am no, sul fonyl am no, (CL.jo)alkyl,

hetero(C3 12) cycl oal kyl and aryl, each unsubstituted
one

(sah bl ouer yoteon o feacprpend oLtk S R0 ERkiments
afPURRAHBAS Yofis @achagfort HR ARV@nEERQAEIH,S AR, -O- and -S-.

variations, Rl14 is selected fromthe group consisting
[5¢ Ry yet anothievasiatian pf theecppipourdsdtcpelipbtheabete gnbodiments

bsti.tue sel,e n

o PRl W 5 Pl AL HF sl 5P 20 AR Bl e

-SUMind 05 &) - &tihs‘ Rivtted fﬁﬂ@mewqmmiemnmooﬂ 2,Subshd ﬁuR@dmd

by one or re substituents, sel d from G ou .

Repreoelesied fiom At gseaﬁpqo&ls% b hsincts TR CoriPRy g, o
r Ipghude xycarbonyl

hgéﬂ'gi%}p %ﬁﬁgwlb&y gfk[o a&q 25 dolheeteroalxioxy carbonyiP/ oxycarbonyl,

amuxi(ﬁ.tmbyh))lp ey, ) (Cghlg)p}}(y]amllq 2$13f0nw]udpn d@mnoe sulfonyl, sulfinyl,

él )Sagé'ftQ i11y Iélg/é %PQZP e nﬁ‘ﬁwkt‘gyi??‘jd@h e n)ﬁ? ? ﬁ%&g@&'i’)faclf L

sﬁl@dﬂyv(@u)%w}tomrlnﬁtf,pgﬂk o [aauﬁo b] m@ghmyz 1mino(C|3)alkyl,
| op YOé 3-(9Hp b]|ndol ben ?(51 lk
(%n}mla@lky( H()alk}’lmst r\a@s@wﬁﬁe quylogw}&(}w a'éfp/ 3-ByHCr0)atkyl,

hgt%fogrﬁg({ lﬁg/allksyuﬁl (fca ﬁi)Pl)C%‘hOdr (()Z %alhgf Reii:rog(ig ;i)bbc%:loar l(gl )a}kyl
((]13 jneelbglkyB- (3 - (et hylesafCs. 12)cycioa1kyl (Cs. lz)bicycloalkyl
fonyl) phenyl) -3, 8-di ne hyI g rldo[% J { e;
hegerfCy- gphm)fﬂ;}a,lkd@,,[ 2 32 ete oaryl Co12)bicycloary and
p t ted by one or more substituents
R B OB asoan s
sBledtpd émyﬂ Glnwtqo) A9BhpRpi do{egc@d tﬂqnm@m gmug@gnswtmg of hydrogen,

carbg) nz l t h'11?3x 8- m:"tyq xy,gHI%Verrtl)a%L) 3- é?a]rﬁorﬁ?fel € oxycarbonyl,
(Cl.m)aikylammo, sulfonamido, imino, sulfonyl, sulfinyl, (Ciyo)alkyl,
halo(C,.jp)alkyl, carbonyl(Cis)alkyl, thiocarbonyl(C,s)alkyl, sulfonyl(C).3)alkyl,
sulfinyl{(Cy.3)alkyl, amino (C,_jp)alkyl, imino(Cy.3)alkyl, (Cs.p)eycloalkyl(Ci.s)alkyl,
hetero(Cs.12)cycloalkyl(Cy.s)alkyl, aryl(Cy.jp)alkyl, heteroary}{(C,.s)alkyl,
(Co.1x)bicycloaryl(Cys)alkyl, hetero(Cy.p)bicycloaryl(Ci.s)alkyl, (Cs.12)eycloalkyl,
hetero(Ca.1p)eyeloalkyl, (Co.pz)bicycloalkyl, hetero(Cs.pp)bicycloalkyl, aryl, heteroaryl,
(Co-ip)bicycloaryl and hetero(Ca.iz)bicycloaryl, each unsubstituted or substituted by
one or more substituents selected from Group A.

[0155] In a further variation of the compounds of each of the above embodiments and
variations, Y is absent,

[0156] In still a further variation of the compounds of each of the above embodiments

and variations, -Y3-Ry4 is selected from the group consisting of aryl,
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35 [01811 It is noted that the conmpounds of the
present invention nmay be in the formof a
pharmaceutically acceptable salt, solvate or hydrate
thereof. [01821 It is further noted that the conpounds
of the present invention nmay optionally be solely or
heeedodi 0@nk:)byeyiclvatst earein dktetce{(i-ojteeycloanylt saglctungebstituted or
tate. It is further noted.that.th conpound may be
S‘g"fs@mbﬁ LT HKE th ét‘{'}f"mg t‘;eé?cé%%t @%rﬁgfrg?p %r? t he conpound
(PGP §ifBarfdthe? vBGARNSIAREQINFVIMREs of QB3 thehdoldvabdditents
al so provides pharnaceutical conpositions conprising, ,
and vamatioos. Reis selgteddivent the gravongsoaiing ek BYdPae- thgloamgpino,
ne of _the above ' t var hat | Byifonyiams
o8¢ ooy Re o BRRHARL SRR, tphy 8o, | Mfopyiamino,
(€ Ry tletRo@d gt etbalion and alyl, cachminsilsdtitgted onsubktituted by one
further variation, the pharnmaceutical conposition my.
opemefet giipiuenty rrelegise f{wat Sy B, aft_r%eef variation o the
ceﬁg&'{ﬁge&t sl oCOHRPRIVE | BibolBYenRe ad Whliatidhsf R Mylpteriamyl,
adapted for parenteral admnistration. [0184] In one
vesibstiiuted it substicsted by ope ovindwdubiugataseinged ffora 4lroup A. Ina

C oSi.tion risin C u c i: o
PSR BB R TR Gap A% b,
’hes CARRISbipeAdiniayBdaptadtifiesd asdnsubsttutal itgn day ar more

route selected fromthe group consisting of orally,
splstisentsrsalertpd fjont Oep@rA-t oneal |y, intravenously,

j rtepial . trar ' , i Y’ :

(RS ARG B Eyriob ST Rl or cBUPS] IO HADembodiments and
\ﬂ:aﬂhti(ﬁl@,als@ilsl syll,ectleﬁ }ﬁmolmﬂl gr?updaoinfaistirigﬁfa’}ydtdggn,, ha}‘?glildqﬁmsgqlkyl,

intraoccul arly, vi ocal deliver. or.e e
ueathEREd &y subpHies by QGHR URR éahfé'?(@?ﬁﬂsi %?E%ﬁ*?%’&s(g’?% A ln
it dRfdel VaHh@Sd ¥t (BN domPhidl hFckh Yof thek®bde Ehadodiments and

I nvention afso provides a kit conprising a conpound or
weaniios] Ri smetlidcds #étng t o any one of the above

enbodi nents and variations, and instructions which
conprise one or nore forns of information sel ected
fromthe group consisting of indicating a disease
state for which the conmpound is to be adm ni stered,
storage information for the conpound, dosing
informati on and instructions regardi ng how to
adm ni ster the conpound. In one variation, the kit
conpri ses the conpound or
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conposition in a nmultiple dose form 36 101861 In

anot her enbodi nent, the present invention provides an

article of manufacture conprising a conmpound or

conposition according to any one of the above

enbodi nents and vari ati ons, and packagi ng materi al s.
anbtheoneiatian o theaompbhrelspdcichgif tiy abaveembbdimenivpnd sasatians,

contai ner for hoysi t he conmpound or conpositio The
Re i ranebsh FoRTs RnkbtsRraEet BE pahefitIR if wich PhypedBSve
crfboRBAGRs SldPLiations, R Ak eurzOpRRMBd 00fubs@iRa Dl oh© Br indre

to be adm nistered, storage information, dosing
subpiftoenimislesteddpun 6oumat ruct i ons regarding how to

adm ni ster the conpound or conposition. In regard to

t he above enbodi nents and variations, the article of

manuf acture optionally conprises the conpound or
conposition in a nmultiple dose form 37 102011 In

still another enbodi nment, there is provided a conpound
according to any one of the above enbodi nents and
variations for use as a nedi canent. 10204] In still a

further enbodi ment, there is provided a conpound
according to any one of the above enbodi nents and
variations for use in 38 treating cancer,

i nfl ammation, inflammtory bowel disease, psoriasis,
transplant rejection, anyotrophic |ateral sclerosis,
corti cobasal degeneration, Down syndrone, Huntington's
D sease, Parkinson's D sease, postencephelatic

par ki nsoni sm progressi ve supranucl ear palsy, Pick's
Di sease, N ernann-Pick's D sease, stroke, head trauma
and ot her chronic neurodegenerative di seases, Bipolar
Di sease, affective disorders, depression,

schi zophreni a, cognitive disorders, hair | oss,
contraception, mld Cognitive |npairnent,

Age- Associ ated Menory | npairnent, Age-Rel ated

Cogni tive Decline, Cognitive Inpairnment No Denenti a,
mld cognitive decline, mld neurocognitive decline,
Late-Life Forgetful ness, nenory inpairnment, cognitive
i mpai rment, androgenetic al opeci a,
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denenti a rel ated di seases, and Al zhei ner's Di sease.
Salts and Hydrates of Kinase Inhibitors [02051 It
shoul d be recogni zed that the conpounds of the present
invention may be present and optionally adm nistered
in the formof salts and hydrates that are converted
[0 &S] Iniveba fusther vareation b Serrespotndstad epeheaiche abovgeamtiodiments
:EX e k. 1S Wthin the scope of the present
mﬁﬁé@%ﬁﬁggkigl%%ﬁ¥§?t t he conpounds of the present
[0l &84eln tal foRhdrivadiatisito luke céiigiinds of dable of henbote ¢igidiments and
phar maceutically acceptable salts derived fyrom various
vasiaL el Reatict (Fnaﬁ@ahi a0 At S do s bl Do e more
Su\g%tﬁ'g%rﬁgn %’g o% ?E?V\%%Aé] 3 e/ﬁn't VME' 39’3 n %&gﬁﬁ%%?g é@é ¢ gl%f Fee buggg of
eatbefithetabeve gobpbmngls ashrarigions, Rpas kdo.a®n get another variation of

o DR Aot B BB PP b bABung b e rom
th® %ﬁfdﬁ%ﬁbi&ﬂiﬁ%bf MeG L B ABkS bR faﬁé”é&élop'ﬂ)f)yl? EAANhBubstituted
acid, e.g., hydrohalides such as hydrochloride,
orrppbifted i dee otmmaieshbuitepats selepled from HeauglA.aci ds and
) . I ‘ ¢ : .
R SRR L R RpR D o R I By { oot and
vaRidfinsa s ; 6 fdvresiukrdmnigd goup obnsanag ol hpdragen, apdroxy, amino and

benzenesu] fonate; and other organic acids and.their
(Gorfeby i"rﬁ‘@‘i&%‘ﬂ’c‘%‘r 8 S¥Psitte By Ane oF Takéy %_JJE%}J@MS selected
fr 0B @I%hgiAés %& Gl AL RirthEd gﬁrﬁa‘cign OPERZ O&h unﬁ@lfo'f eYiAbe1@Nbove

ascorb . Further aci addition salts of the present
embpdanentoand virlatides, Rbit hyalregenot [inmited to: adi pate,

88 Bulr R n R R ZP PR S Ebr A Iy il Ebbdiiens
arfiARFNEAHSER | ,GH b dtelhirorf heOFORNLOARRBLI SR of hydrogen, halo,
cycl opent anepr opi onat e, di gl uconat e,

di hydr ogenphosphat e, dinitrobenzoate, dodecyl sulfate,
fumarate, galacterate (fromnucic 39 acid),

gal acturonate, glucoheptaoate, gluconate, glutamate,
gl ycer ophosphate, hem succi nate, hem sul f ate,

hept anoat e, hexanoate, hippurate, hydrochloride,
hydr obr om de, hydroi odi de, 2-hydroxyethanesul f onat e,
i odi de, isethionate, iso-butyrate, |actate,

| act obi onate, nal ate, nal onate, mandel at e,

nmet aphosphat e, net hanesul fonate, nethyl benzoat e,
nonohydr ogenphosphat e, 2- napht hal enesul f onat e,
nicotinate, nitrate,
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oxal ate, ol eate, panpate, pectinate, persulfate,

phenyl acet ate, 3-phenyl propi onate, phosphate,

phosphonat e and phthalate. It should be recognized

that the free base forms wll typically differ from

their respective salt fornms sonewhat in ysi ca
anpjn@,paé!«xxm@lmmxya@nmca:mnyttsylfpwip@rtamyg\@tl%ﬁtlé‘omtbanlmo
(Cg Imgaelf;y b afgtgro 3 cy?lg?lﬂ{{lh%nd%i‘b/g%é(ggkacﬁt lﬁ‘l G@ttrtutéc? %F g&ﬁs‘tlgﬁed

byl dhé@R iopOsutls 0RO sibar frhe @oopaunds of the present
i nvention possess a free ac

106K rrmaelbed valafign 3&8@5@5@5}@6@&%‘ gaghiefs e hoenibadipespand
va?x'éﬁ&%r Rd lpgel%&&i:frhﬂghé %‘% E@rﬁfsﬁﬁé de lt)fd?éé@noflalé hénino, alkoxy,

mpoun ar ma I'ca accept abl e 1 norgani c
cadrongtogan a.mnrtmaatéonylExdfmtyhscdotﬁorslwhn@a%&mﬁlﬁenm, K& o)alkyl,

rapRpur Y b LS LIt FRESHPEN Bt W Bl Pgogr more

subMA NS sehREdAURS A THoGRACT UM hydrOX|des, aIkaI| neta
al koxi des, e.g. potassium ethanol ate and sodi

%Mﬂamcﬂlaher vagipdon ofihe eerspomgant eachab g aé)t}téfhelaéodlmentb and

e
TR0 &% SO0 roud URE Ll fms o REAG) M Ml oot
su‘bﬁttttﬂ&ﬂ Wi GubstRudt stibacdi@aetie gromy eotsising d¥lhaidje:tarb0nyl
ase salts of the resent |nvent|on |n Iude‘ I8
(Gnoia”wl mitheyyt amm%tbﬁer qraipp j gnd spfonyls ea t‘tftt‘th%f Huted or
UFRGURY 1Y Bne BRAGAN bt IBAORARNS: (R1AGRI N s0di um and
zlnc sa Organi c base salts include, but are not
limted to, salts of primary, secondary and tertiary
am nes, substituted am nes including naturally
occurring substituted am nes, cyclic am nes and basic
i on exchange resins, e.g., arginine, betaine,
caf fei ne, chl oroprocai ne, choline,
N, N - di benzyl et hyl enedi am ne (benzat hi ne),
di cycl ohexyl am ne, di et hanol am ne,
2-di et hyl am noet hanol, 2-di net hyl am noet hanol ,
et hanol am ne, et hyl enedi am ne, N ethyl norpholi ne,
N- et hyl pi peri di ne, glucam ne, glucosam ne, histidine,
hydr abam ne, iso-propyl am ne, |idocaine, |ysine,
megl um ne, N-nethyl-D gl ucam ne, norpholine,
pi perazi ne, piperidine, polyam ne resins, procaine,
purines, theobrom ne, triethanolam ne, triethyl am ne,
trinmethylam ne, tripropylamne and tris-
(hydr oxymnet hyl ) - net hyl ammi ne (tronetham ne). It shoul d
be recogni zed that the free acid fornms will typically
differ fromtheir respective salt fornms sonewhat in
physi cal properties
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40 such as solubility in polar solvents, but otherw se
the salts are equivalent to their respective free
acid fornms for the purposes of the present invention.
(0208] Conpounds of the present invention t hat

ri se basic nitrogen-containing roups may be

Oldﬁg}s@ﬁlnulzéwwmw @L@nlmg@qiﬂ apcomingde, 139 P&SWIIHMW@ aglude,

e.g., methyl, ethyl, iso- propyl and tert-butyl
chl ori des, br omi des and i odides; di (G ,4) alkyl
sul tathesyl-®i-gysido[dj3rgiddyle; di ethyl and di anyl
sul fates; (Clo.18) al kyl halides, e.g,, ..decyl,
dodecyl, lauryl, nyristyl and stearyl chlorides,
brom des and i odi des; and aryl (Cl-4) alkyl halides,
e.g., benzyl chloride and phenethyl brom de. Such
salts permt the preparation of both water- sol uble
and oil -sol ubl e conpounds of the present invention.
(0209] N oxides of conmpounds according to the present
i nvention can be prepared by nethods known to those
of ordinary skill in the art. For exanple, N oxides
can be prepared by treating an unoxidi zed form of the
conpound with an oxidizing agent (e.g.,
trifluoroperacetic acid, pernaleic acid, perbenzoic
acid, peracetic acid, neta-chloroperoxybenzoic acid,
or the like) in a suitable inert organic sol vent
(e.g., a halogenated hydrocarbon such as
di chl oronet hane) at approximately O T. Alternatively,
t he N-oxides of the conpounds can be prepared fromthe
N- oxi de of an appropriate starting material. (0211]
Protected derivatives of compounds of the present
i nvention can al so be nade. Exanples of techniques
applicable to the creation of protecting groups and
their renoval can be found in T.W Geene, Protecting
Groups in Organic Synthesis, .3 a edition, Jolm WIey
& Sons, Inc. 1999. 41 [0212] Conpounds of the present
i nvention may al so be conveniently prepared, or
formed during the process of the invention, as
solvates (e.g. hydrates). Hydrates of conpounds of
the present invention may be conveniently prepared by
recrystallization
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from an aqueous/organi ¢ sol vent m xture, using organic
sol vents such as dioxin, tetrahydrofuran or nethanol.
[0213] A "pharmaceutically acceptable salt"”, as used
herein, is intended to enconpass any conpound
according to the present invention that is utilized in
the formof a salt thereof, especially where the salt

CO S B RegTReR ol Br BB BIRATEC S TS o

a d'ﬂ(t’»@éiﬁ?ﬁsuﬁéﬂﬂ)pﬁ&@ﬂ -9f-gyReo2c0ppaengd. The

har maceuti cal KBacce t abl e saft forn1nay al so

| ni N-BHN1-puidod?,3 ddisidplaby BphesnRethercs KRB pr oper ti es
on L COIT d not previously possess,
and%g%§&9e MLP$§b£ dd?ll{%fffect t he phar macodynam cs
of n\heydmn@mumd(m pyncro@,aéx}mdmes -y hsenzeivenifprotides

AN f h ki net
o ottt ae D8 P a0 SBRYATT ect bd | 5 the manner
' n ‘W%C('éu ! mgwmmem) Bﬁnétﬁ}ampgyﬁ&gz apaslccel |

anes, turn may directly and fOSltlver
af f ée(t3 (ethelsatfouyljphieny])- 3£$r@m€ﬂhh19ﬂdw”d0 {2,3-blindole;

bi o r e nmpound. Wil e
t he ‘§E§g88¥”%H 'ﬁﬁgg@gﬁgﬁﬁ lr%“‘:‘?];)fmte{éﬁ}ﬂ%ﬁaceut|ca
CONMPOGEALYARId)SH-PRAI[2Nth]indold; vari ous anat om cal ,

physi ol ogi cal and pathol ogi cal factors can crltlcally

affe%&phmhﬁdﬁw@rﬂ%bﬂr!@(t@3 Blhglotesrathi ity of the compound

cter of the
part#@gﬁéh%l i?ﬁ?ﬁu&%{-}ﬁ@ﬁﬂotﬁ?mﬁﬁéi t utilized. One
of skill in the art will appreciate that an aqueous
solution of the conmpound will provide the nost rapid
absorption of the conmpound into the body of a subject
being treated, while lipid solutions and suspensi ons,
as well as solid dosage forns, will result in |ess
rapi d absorption of the conmpound. PREPARATI ON OF
KI NASE | NHI BI TORS [ 0214] Various nethods may be
devel oped for synthesizing conpounds according to the
present invention. Representative nethods for
synt hesi zi ng these conmpounds are provided in the
Exanples. It is noted, however, that the conpounds of
the present invention nay al so be synthesized by
ot her synthetic routes that others may devise. [0215]
It will be readily recognized that certain conmpounds
according to the present
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i nvention have atons with |inkages to other atons that
confer a particular stereochemstry to the conpound
(e.g., chiral centers). It is recognized that

synt hesi s of conpounds 42 according to the present
invention may result in the creation of m xtures of
different stereoisoners (enantioners, diastereoners)

I nticul ar stereoghem str )
[(}Hglé Ielf Iyt 10‘:%? 8}31 gmc%% lhlﬁlas og nle rRr(ésea pr%tlonp 1@8}%)5 Sm tlécf Iﬁ)rm of a
ph@fméd@@h@liiﬁ/fa%@lfﬁbwﬁﬁ%d%a@e oslhyeieeiteawer s. [ 0216]

arious nethods_ for separating m xtures of djfferent

[%%l e i Rsher aoted thak Hiswiomuonngshel the prespringsediopreay gptionally be
sofe"i’)t? ?g}é&?%?ﬁ%}-}ﬂ)‘?upxhe %nﬁqgﬁgh‘l@pmrwsyac@@e caRctied fMtﬁé} ridfed that the

active resolving agent to forma pair of
couhp@sncé mewi 'sopreednt icenpotndsf sEhisogieas tog rteo peingoundycomprises a
?ﬁ? n be. separated in order to recover the optically
Rt E“ERERToners.  Di ssoci abl e conpl exes may al so be

[0USHAT Helint @3dh s oeitatitOpRDadeatighl codbystigld dorrising, as an active
di astereoi soneric salts Di astereoners typically have
ingieflfent ieampguRl aacpidkag toHws oeapt the peperamiedimentgand variations. In

Jgglg)téit r]tg??@dn%eot%gl_o;% éTLgFgEf' PP 'SB 1§ ors%hllka' ledihy 113?531’011 adaé)‘tcd for oral

can be rea

a(h)MnIsﬁkthm ladvRnhagerafioi, hb@plmﬂms&mmdl abmtpbman Eraly be a tablet. In
exanﬁﬁe di.ast ereoners

t I ]
R RRORRE DI R el SOT R GBI BF B db R e adapted
fo?géx%ﬂtei’a‘?%m%%ﬁa%ﬁnces in solubility. A nore detailed

scription of techniques that can be used to resolve

08¢y h;od;mnﬁucshmémp thieyzoiy poksvidadothe mhmmrac‘matrehrmpnsmqmmnlpi ising
can be foun Andr.e Col

o WA ERAA sy 8 TG 6L A RETBIUE PishIaT Ao gp herein the

@h?&i@ﬂe@%&ﬂn SlaNe ting of
é&%#\ﬁégﬁliﬁﬁ It%jm@ga?%ﬁ%ﬁﬁnm vari ety of eigiap consisting o

omﬁm;poparcmamﬁy,anmtramntme@tly,at insaverevtiodsiniresriopallys eensdprmally,

bliﬁﬁl\!}glﬁeﬁ gn%?rgémlg%pué%&g ogeic a?lgh nansblpccgl Sy rgIantd&ﬂy,a dlgﬁﬁ%ally, via

ifh@latibe, JepiRee, ﬂn&htbd@hlaﬂ%w@ﬂodah eelﬁ)xraeys (éﬁ)t examglatbly antheter or stent),
convent i onal phar maceuti cal excipients, and other
sewHizepRYsHh wtl‘aaﬁlﬁa$%c’@wﬁﬂéﬁwlrn3w’lﬂHQé‘t‘Ta@@"%@% nts.

[(QggL Le n"ﬁu:rﬁfém: QE%C?@Q@‘%E tékiq{]]éa chmﬁuhﬂglfyd(%n%hh&' €r composition
according to any one of the above embodiments and variations, and instructions which
comprise one or more forms of information selected from the group consisting of
indicating a disease state for which the compound is to be administered, storage
information for the compound, dosing information and instructions regarding how to
administer the compound. In one variation, the kit comprises the compound or

composition in a multiple dose form.
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i nhibitors of the present invention. These additiona
active agents may include additional conpounds
according to the invention, and/or one or nore other
pharmaceutically active agents. [0218] The
conpositions may be in gaseous, liquid, sem-liquid or
solid form formulated in a manner suitable for the

t.e of ,adm nistration to be used. For,oral .. . .
05 H 5 Sbr B Poftb BBl ofCe'Snd rURRE: o R mticl o manuucune
coht?ﬁﬂingﬁs%mﬂ@lﬂﬂtcﬁ rcampas b sdofBhg @Nany HIRCOMNGE iabsid @Abodiments
of a, lyophiljzed powder, prepared as described herein,
ands vaNasiops| fyf padding3nappieb]  dBnpissiveliging. dbprerlsdging material
. . i:hi ter N b on Y, . .
o286, LB SoBlop RISy EANAIRARN FTRKARper cptioal
comytriseppe tabebmdaiatiyg aidiseasmvstaio tsl which ithet comgroued ioakbyposition is to

transdermal |y, sublingually, intramuscul ayl . :
bey IRy E e $SrmeR dRieET P Piips AnBDIRTG R o siregtiops regarding
hoth B ddaiaiat HRMbomMThda dofpdsitioh 2RC flghidth Yhe aboRe kAG8diments and

delivery (for exanple by catheter or stent), )
vasighiens drredtisleyel manufashue ppaenally compripesaht cempanridyor esnposition
hggmﬁﬁéﬂqﬁ@%h%?hThe conmpounds and/or conpositions

according'to e invention may al so be adm nistered

or coadm nistered in slow rel ease dosage forns. [0220]

The ki nase inhibitors and conpositions conprising them

may be adm nistered or coadm nistered in any

conventional dosage form Co-adm nistration in the

context of this invention is intended to nean the

adm ni stration of nore than one therapeutic agent,

one of which includes a kinase inhibitor, in the

course of a coordinated treatnent to achieve an

i nproved clinical outconme. Such co-adm nistration may

al so be coextensive, that is, occurring during

over | appi ng periods of tine. [0221] Sol utions or

suspensi ons used for parenteral, intradermal,

subcut aneous, or topical application nay optionally

i nclude one or nore of the foll owi ng conponents: a

sterile diluent, such as water for injection, saline

solution, fixed oil, polyethylene glycol, glycerine,

propyl ene gl ycol or other synthetic solvent;

anti m crobial agents, such as benzyl al cohol and

met hyl parabens; antioxidants, such as ascorbic acid

and sodi um bi sul fite;
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chel ating agents, such as ethyl enedi am netetraacetic

acid (EDTA); buffers, such as acetates, citrates and

phosphat es; agents for the adjustnent of tonicity such

as sodium chloride or dextrose, and agents for

adjusting the acidity or alkalinity of the

conposition, such as alkaline or acidifying agents or

f L] Iy

O B e el A V0 S5 BRERE P o gy one of
theatiove enﬂoﬁiment%améwhamains rﬁmrepaam medsamesty optional | y

o8 Rt B b BB SR, (eRes ool IR AEC e 1 any one

of AteBovs inbahRnitahe K hddtionk @424 inen ki nase inhibitors
according to the present invention exhibit

insufficient solubility, methods for solubilizing the
conmpounds may he used. Such nmethods are known to
those of skill in this art, and include, but are not
limted to, using cosolvents, such as

di net hyl sul foxi de (DMBSO), using surfactants, such as
TWEEN, or dissolution in aqueous sodi um bi carbonate.
Derivatives of the conmpounds, such as prodrugs of the
conmpounds may al so be used in formulating effective
phar maceuti cal conpositions. 44 [0223] Upon m xi ng or
addi ng kinase inhibitors according to the present
invention to a conposition, a solution, suspension,
emul sion or the |ike my be fornmed. The form of the
resulting conposition wll depend upon a nunber of
factors, including the intended node of

adm ni stration, and the solubility of the conpound in
the selected carrier or vehicle. The effective
concentration needed to aneliorate the di sease being
treated nay be enpirically determ ned. [0224]
Conpositions according to the present invention are
optionally provided for admnistration to humans and
animals in unit dosage forns, such as tablets,
capsules, pills, powders, dry powders for inhalers,
granul es, sterile parenteral solutions or suspensions,
and oral solutions or suspensions, and oil-water

emul sions containing suitable quantities of the
conmpounds, particularly the pharmaceutically
acceptable salts, preferably the sodium salts,
thereof. The pharnaceutically therapeutically active
conpounds and derivatives
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thereof are typically fornmul ated and adm ni stered in
uni t-dosage forns or nmultiple-dosage fornms. Unit-dose
forms, as used herein, refers to physically discrete
units suitable for human and ani mal subjects and
packaged individually as is known in the art. Each
tmﬁhg cargbos énibmmtlaﬁims izﬁ’lapnmjwémmieh idcayoarsoiings, dfansient rejection,

t active. c 0 suf ficlent  progduce ,
orb i oRRE: st b G SRR Ok TR syltoRby Btheton's
Disbe/ Eﬂwrfs@x@ s ADiREAXBC ﬁ@&dlﬁ%ﬁheia@@f}fd] lehson¥seh)i Slogregsive suplm}uciear

di | uent . npl.es of unit-dose forns include anpaqul e

pahtyel Pigkrs R!féﬁse,|WF19FIEB&F<TWD&5%‘H%&§T@QJ‘% Sprkiragna é‘éiésfﬂl‘% chronic
or j ed ac or.
ilegﬂidﬁe{gtg%g%v%he{ﬁgeag@’ A nﬁyﬁﬂ[“ r]:')@é oé . ?%%brtr}]f\lgs fﬁalk&ﬁgrrs de]glressmn
sohfzopldemaj cagnitivgl disaderageaif dmscsconpamﬂpagmdmlfh (%D@ntngl Ienpairment,
rf{ﬁlner to be adfnnlstered [ s“gre te.g uniéj-fjose .

thpMeonb  ITRATR e -SRI b OB Ba DG a5 Cognitive

1 ﬁrHe%ﬁN@fDéré‘@Jti%t Frul‘é%o?ﬁ‘iﬁ%‘ﬁ@ﬁm@rmh@tn'é{n%‘éo i Bdcligg, Late-Life
| ons. Hence, mJtlp dose formis a nultiple of

Imgctfuld@s,esntrhalty drpainpents e gyasifitee dmippirmpilc k aggiragenetic  alopecia,

ddition,t ki nase inhibitors
bRt A5 i cdRDSr O RfREEn "he composi t1 on
may conprise: a diluent such as Iactose sucrose,
di cal ci um phosphate, or carboxymethylcellul ose; a
shw%f.impamtatmhcﬁ.%smrﬁ%wm stearate, calcium
stearate and talc; and a binder such as starch,

@ﬁ?ﬁft%hogﬁdnﬁ 1oy Plzét? M @%‘ﬁ{p?gﬁdsabf Fhe Effe'ééiﬁsﬁvemmn may be

asses, polvinylpyrroli |ne | ul oses and
paemit wad dyptamal] hedmoﬁsterp(b\vm thorferm of easaud @MW@ES thai@re converted in
ot her such blng known f ski in th

vipg GRip AR RS P C Treent, bl oR 13k e bglen bl WAGHEH® scope of

iHe@esehOhvENRARG Bon R (RE BRALAMADY! the $8&bmi iRGention into and use them
di'spersing, or 45 otherw se m xi n?man active conpound
irathedefm m}édh(abphzgmn@ltxgplﬂy @mptabhaﬁa detiiygdcipm varicus organic and

a carrier suc
e b nl S aeaipuizat® 5ty Bleah fes SETRRNG it eh,
[0d] Wikl ihkEontuhed B ahé q;has%momv@rﬁufﬁnuwgml Ofreel base form, the
desired, the pharmaceutical conpositign tQ

copdnids tar baipiepdred ps o DB eI CDH e Rk 6 Atd ﬁggﬂwn salt by reacting
tlg IFclé :b]aif:y fon%b% ﬁpgc‘&?' é{ﬁﬂ @@h Vﬁegﬁdﬁgmﬁﬁgﬁff accﬁptab!e inorganic or

sol u
obtabfcescid)@. gaglmlfr@ha@ﬁéh fuel aJsIh&&rocﬁbrldaﬁgfﬂmwc}mmehﬁh eiodide; other

sodiumcitrate, cycl odextrine
mineral acids and thelr corresponding salts such as sulfate, nitrate, phosphate, etc.; and
alkyl and monoarylsulfonates such as ethanesulfonate, toluenesulfonate and
benzenesulfonate; and other organic acids and their corresponding salts such as acetate,
tartrate, maleate, succinate, citrate, benzoale, salicylate and ascorbate. Further acid
addition salis of the piesent invention include, but are not limited to: adipate, alginate,
arginate, aspartale, bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,
caprylate, chloride, chlerobenzoate, cyclopentanepropionate, digluconate,

dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, fumarate, galacterate (from mucic
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derivatives, sorbitan nonol aurate, triethanol anm ne

sodi um acetate, triethanolam ne ol eate, and other

such agents. Actual nethods of preparing such dosage

forms are known in the art, or will be apparent, to

those skilled in this art; for exanple, see
acid), Repilagtionats, Pierohrepeetts.c algGensnc e SNINEYR PEbELRPATPRAte,

. Conpany, .Eastgon, Pa... 15th Editi 19y he i
hermiSEGRG 1 PORRGRAFor ASPPPBR: « 0 Ba e By S iydrochloride,
hydroBf¥ni&Y, Sdroi6@ak,ab yaroxyéth hdseiibnate] Uaditie.t isetbionatek isvalamyrate,

I nhibitor of the present invention to repglluce k

lactatgc tecipbiopaten malete, malppai®bipaRdedalei MyAPHES 'a@?e&g' _gllseg‘?léonate’
methyglgvtzg%? ,is g%bééﬁ%ﬁ%drg %%%?%pél@%ﬁ G aﬁlﬁﬁﬂ@ne‘éﬁlf&rﬁf@? Ofichbti@® nitrate,

e or nore kinase inhibitors
oxalaRC CElbte N panatd) e ppstmarnt perowiéaie,i qienyladekese,r Srighenpipropionate,
0.005% to 100% F

wei ght/wej ght), with th I
phospbaiep Phasphepaiand PRIREIRLCs u}é\es‘%‘g‘ﬂé& ga%awg_ﬁ PR B8 #e base forms
will t%iﬁeﬁwacﬂﬁg frgl%]rtfléi? resb@tiversal faN ddnfehyhat indphysi2al properties such
armaceutical 'y acCeptabl e conposition ma ) i
as solapilitpinaddiat sobeptsi s meéh®$alm¥@®mﬁﬁ§h¥%h@m8@%ge free

exci pi ents, such_.as, for .ex | e pharmaceuti cal

base @F@ﬁg%' tBF PYFRRATF PBﬁ‘,e Hr‘égg%lgg?r%%%o‘ar ch, magnesium

[020‘72t ealfed thk FofiPdundCot ki prferenistaionvigssess adimaenacid form, a

rosscarnel | ose, glucose, sucrose, ma%ggi)iﬁum g the f i

pharmcaehierdly sicceptate basesatdiinn st canalPs BETP reacting the free aci
cqnposi tions,inecl ud i S . abbelasic base.

R A o A L i

Exanfi&st 8f 6ath pRkeage alkali nuétal hpdoxidssdicleding PoWSSING: sodium and

'imted to, inplants and njcrgencapsul at del i v :
iy Shygheideah ELENBROEFEOABHE] BTG T re Saag csteium
hydrgﬁﬁgé' gi%alg ol %ﬁ{bxid%ﬁ,@é.%s&’ihﬁyéthﬁﬁﬁ&@bﬁl sodium propanolate; and

pol'yanhydrides, polygfycolic acid, polyorthoesters, N
varioR®loygaatt baseasiah angmobhaws hylioxkisdsipeddings dplpneigmine and N-

methtgrg%igmﬁg?ggluﬁ%g&h?&gﬁgé ﬁ;gyka gl\éllnr?utgg gr?l{ls he bé}ﬂl{)(ﬁﬂxdh R iepresent

cont'a
e comal 1 oot
coppb 287L, Sabus lidpnet éraaaﬁsw@damﬁvé;am@gganaﬁs,tPﬁ@S%QPWag%dmm and
e R A T ity
and BHGHy asiihésmeubshifutsEhoars ifdndmp anivally orcuti subgitutcfhmines,
cyclifcoragLe%t Ia?xgs bgse}g ];obrlir tell?:lrlariggc lrgsqgs, OE.%?,r alag%ilng,e betaine, caffeine,
chloroprocaine, choline, N,N’-dibenzylethylenediamine (benzathine), dicyclohexylamine,
diethanolamine,  2-diethylaminoethanol,  2-dimethylaminoethanol, ethanolamine,
ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, ~glucamine, glucosamine,
histidine, hydrabamine, iso-propylamine, lidocaine, lysine, meglumine, N-methyl-D-
glucamine, morpholine, piperazine, piperidine, polyamine resins, procaine, purines,
theobromine, triethanolamine, triethylamine, trimethylamine, tripropylamine and tris-
(hydroxymethyl)-methylamine (tromethamine). It should be recognized that the free acid

forms will typically differ from their respective salt forms somewhat in physical properties
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conmpounds to obtain desired conbinati ons of
properties. Fornmulations For Oral Adm nistration
[0228] Oral pharnmaceutical dosage forns nay be as a
solid, gel or liquid. Exanples of solid dosage forns
i nclude, but are not limted to tablets, capsules,
sugle amu.loeﬂqﬂnanm pulak sopewdebsi oMpreisspbeishite sex aapivelsnofo their

bl et Lu hle |
AR PHAL e BPORY 8 FE PESA a 'Sl - coat ec

[0268)fadmsoad ed. ih@?@'ﬁﬂn@inﬂfnt:@ﬂp@wﬂ esmpiific bhde di&dﬁgbnwontammg
soft gelatin capsu G anul es_and

0
glpwvmel@p quntareiged with evsheageaises dr %ﬁﬁ&}ﬁg%%ﬁtg =ffB‘f-‘h%1 ethyl, iso-
prP Qgﬂgﬁerfﬁutgf)%loﬁﬁgb V‘f)l‘b& % 2%81] d'&g&e%d'd?rtt? JKRRYD suffRes, e.g.,
dlﬁim@dl{ﬁ?éth?lsandkdlmmbsuifﬁmel (€ong a‘ﬂqdd]ﬂkidm:g elgo dehd, dodecyl, lauryl,
T Mo R aTeE: Bronbdey steodiRs Pl Qo fpE hides, c.,
be‘?@ﬂséilallcﬁ“ﬁie antt A@%Hﬁﬁy %Qmicﬁe ﬂdcﬁ%al’f@aﬂel@ﬂtm@ PedphdatieRBE Bbh water-

one or nore l'owi ng i ngredients, or
scduh‘mmﬂ@ﬁscdﬁbiacsmpmhmis Oﬁﬁ“temf@cmaﬁbfmﬁléér a diluent; a

ati.ng agen cant
2020 LRt RS e Gort B o AR refhan T iR g e prepared by
111Eﬁﬁﬁp|kﬁ§wﬁftohh6@96§0idhﬂiry syl e thesad IIFm‘I sdenpldyut-oardes can be
not limted to, microcrystalline cell

pmpagcé@aﬁtaatln@melﬁg@d%qi RroRl thg CaEIPAY tf glgeo% g}]éqngtqgﬁnt (e-g.,
tr EJB ePa%Ftlcsuce[c?c§ € ?)ngna%;@r Cheigas J%rbe[r@(%@l] a‘ﬁ?iarrﬂie?a%eﬁé acid,

can used | ncl ude, but are nhot
nelchaii@Opéroxyteatdc acsil; ar ahe hlm)gmesmumtm incal oigame solvent (e.g., a

tearate, | odi ym and, .stearic acid 023 |
h%pged\ategé}yﬁgoy o %aso cUEg)@lqﬂ{L?@FL@gappg%cem%tF {Eﬁ(? "RitEhatively,

Ll ds SHMELESHepddB o tleadldide 8flat, appropriate
ﬂrraﬁﬂn&x?% n%ﬁllemlnusm phoséheal%e [ 0233] Exanpl es of

sgltingamiterialhat may be used incl ude, but are not limted
0,.colloidal . silicopn dioxide. 023 f,

1@% ficstrted AriiveBiyih B SoRBE iy e Sakn I RRIgE el iso be made.

PQgtof ltécﬂhxﬁﬁ& aﬁlﬂcatﬁé es feandmibh %9r(ﬁﬁiﬂingr@rm§mdﬂnd Nheir removal

sta I'ycol'ate,” "al ginic acid, corn starch, potat
ca e fm;ndbmnT &hi @EGI} :htyq:t@*@ GCraugs &1 Oxgarc §Hfgheyzs, .

HALPRTELRY ! ggb! Ul 0se

‘pcd1t1011 John
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[ 0235] Exanpl es of coloring agents that may be used

i nclude, but are not limted to, any of the approved
certified water soluble FD and C dyes, m xtures
thereof; and water insoluble FD and C dyes suspended
on al um na hydrate 47 [0236] Exanpl es of sweetening

[OZI%g,ent% iagﬁ’ltrds 1%5%?19 iV 1(51{:' ﬁ'ragbéﬁo BE Q:oﬂ%médﬂ'jﬂ préhred, or

rose manni t artificial

formedveletiem ithng pag:em ef $1w: hwastumocbrs weohoyes| @rgatlevdsates). Hydrates of

saccharin, and any nunber of spray-dried f|ayvors, oo

COIHIIOGQ%%]?{ @?aﬂ‘ﬁ?eé]é IR ¥eniipn Jaay; ﬁeg %rg %égﬁy rpgepaﬁ%@g% é‘gcrgst%lhzatwn

fromi BE! dfGoushitbaRt SsdMint | niink8d ukBe oRt@hier 8blvetAVaKB as dioxin,
extracted fromplants such as fruits and synthetic

tetraliglderfusin ok methepolinds t hat produce a pl easant

ensat | suc . but _not Ll
02156753 S Pl 80 R PRRENAL, 8pess
any édiﬁﬁouﬁﬁ)ﬁcb&dh@etﬂ) {haChregat 1rhr@ﬁt1<ﬁf ghan @ ulilizddt imdthe dorm of a salt
propyl ene gl ycol nobnostearate, sorbita nDnoo
|pg§.rg1acokmetlc

thereqlf, cashdialife WaFIPCHE SeHirfominy ap dhasamppEd, §x
prop% ﬁg{ ¥4 CS grred &a%%%ee'fgﬂfﬁpéﬁéoﬁ oAl br ﬁrﬁffél%nf: Qﬁi KRES of the

used 1 nc ut are not limted to,
compcaintly Ta.e IpﬁSnmEfc&ﬁ&caHW@tabﬁﬁ@ﬂﬂ faop meaynalso mitkalysivefdr desirable

A1 L S o
evenc %ﬁ@eﬁlﬁ&te# ec ?rﬁ?ﬁ&iﬁéé&ﬁ LeRhibilPShe &RFHAIMY with respect to its

ose, polyethyl ene glycol 4000 and
ther@erhtlimdtcmls'ﬂyan@tmb@i}p héhakaugle of @zﬂm]fmrcrokmeap property that may be

r i s desi,red t. n
favowgl}' 8t}5 -t«a(ﬁ 4 \ge brgannﬁ dbi% 1%18f1 Wﬁe dm%%%| Fﬁgﬁl@?ﬁ% gcross cell
mend®iHe@GhiSich tn tirRMhizh@irdtely ding p@ﬁh\ﬁhrél@rﬂmnt th@fabt;dn@tlon distribution,
st omach. For exanpl e, the conposjtion ca

biothesprmaion Anfl rpxarptien d the C%raa@unﬁg Visale f%rW%PﬁédW’éStmO“ of
the %jgglgoun é(al C%ph)ggllu%{les & Em%?, 4 \%@ﬁ)% ahf8nAGH, Mf%zsmlogma} and

nposi tion may al so
pathbl@gfc@lf f‘aibllloast eth ¢1it1(xaﬁ§r‘raffnath1mva1&alnhtyaﬁleaamﬂlégnhtd erth@pcpmpound is

such ingredient 0242 en th
sy pedPe, e G B PO OBt FORry sl Guized
One ddf%idll‘ij ifr ¢hd 'aﬁrwﬁyﬁg%léﬁa@ that Iuy a@lhéous lsBlu@iddi dfi @8, compouncl will

osage unit fornms nay optionally
provide the most rapid absorption of the compound into the body of a subject being
treated, while lipid solutions and suspensions, as well as solid dosage forms, will result in

less rapid absorption of the compound.
PREPARATION OF KINASE INHIBITORS

[0214]  Various methods may be developed for synthesizing compounds according to
the present invention. Representative methods for synthesizing these compounds are
provided in the Examples. It is noted, however, that the compounds of the present
invention may also be synthesized by other synthetic routes that others may devise.

[0215] It will be readily rer:ognized that certain compounds according to the present
invention have atoms with linkages to other atorns that confer a particular stereochemistry

to the compound (e.g., chiral centers). It is recognized that synthesis of compounds
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additionally conprise various other materials that

nodi fy the physical formof the dosage wunit, for

exanpl e, coatings of sugar and other enteric agents.

[ 0243] Conpounds according to the present invention

may al so be adm nistered as a conponent of an elixir,
accoﬁﬂﬁ@ﬁﬁ%eo resehy riHQentMﬁflﬁcgy rf%fift | AKhE o GIREI cﬁgmggﬁ?egr ftcp&erent

yrup may opticonally conprise, in a

Stﬁlevisemanst [anentwnq:re,urddmmms)se lGisess aspmetenr rteragdpimistry is

rtain_preservative es and col qripgs d )
specffi gﬁ&?’éﬁ“%&ﬂﬁmﬂﬂ%n wi@dp%ﬁm BRI OAL Pﬂ%@ﬁﬁﬂ”@r@m possible
sterebfy@Bki on may al so be nmixed with other active
materials that do not inpair the desired action, or
[0216} t h Vregivey methods fert sepapiih s mxitires lof dlf%sntrsmecamm@ﬂ are known
ers..and diuretics

in th%ufﬁp %%r ae'%%\l%gi a'c_:lgnubl I%ﬁ%ml'e 0%@ SHMPGRnG At P% deaa%qdhwh an

optloaﬂy h.yiﬁ)ﬁ‘f tBORigN agetnit tﬂﬁ’kbrrbel P&Ee bf Wiisker@dik@heric compounds. The
bronchodi | ators and anti hgpert ensi ve agents,

diastpreameisimase fgn I{eo@@sl]ateéxia@ 0 gecqyRRHIPRasiGeily apreyenanuomers
Dlss&ﬁ'cﬁﬁ@tc%m §‘rfn' (L ! o8y t@ere{sﬂ% U&xﬁgné eeb ,?tcg%stalhne

conpr|5| |nas Itors of resen v
diastenecisomeric bsatts)ar d)xasimebnmst e5¢1¢adiy bzinm:d emﬁl,cwlntlpr dnamitsPhysmal
nt s ents col ori ng, age

di.lu L
PrODYIES Grk n‘BelHIBg PG BAdE e PSRy deacBhithrc) Bakiey can be
readitPRpRlafd HASRHE %d%tﬁé&eof %l'ihts@ Bisgmﬁ%hbé" Q’Fmr &dhdle, tdﬂi@tereorners

action of ° stomach acid and dissolve or disintegrate
can typiceHp teesapatdted by a¢tramatography et lvy]espal&cgmesolu@fat ¢ethniques
differe

based BB 1R sERETETC Rt Mol ot Pl g cn ve

useda@ Résobd. stdrbdisdaes i Gopbhis s Yhdiercomfy £9aef daalleelodind in
that have been coated with polyners or other suitable

Jean daeguph @ndiouteilg SambrtgieYdlen. Ergstiomsts, fggerpates and Resolutions,
Iohn‘i’?ﬁ%f&%%%? healy %ﬁ' made by nmore than one conpression
tne

e utilizing pharmaceutical Iy acceptable
CO%F@%‘%QE@W@?&“ SPRASERT IS | dueet oni ng
0B B vy Sl Pob Bt b oot on SREBGHARY v wea i

conj1REENYES: th[a@czlée@é ikRe Bk @8 19 plebditiithenfich, $Q8RYE6mbOLII®ns may
t hat be used i ncl ude, l?are not limted to,

mdué@fuéb@ég@@n Ui des kinae| 1§1iubﬁ@t,s elu dlive petseris invenlion.i epnyentional
pharlﬁgéje/uﬁgalséﬁ&?ﬁ&ftg,ogﬁd other conventional, pharmaceutically inactive agents,
Additionally, the compositions may include active agents in addition to the kinase
inhibitors of the present invention. These additional active agents may include additional
compounds according to the invention, and/or one or more other pharmaceutically active
agenis.

[0218]  The compositions may be in gaseous, liquid, semi-liquid or solid form,
formulated in a manner suitable for the route of administration to be used. For oral
administration, capsules and tablets are typically used. For parenteral administration,

reconstitution of a lyophilized powder, prepared as described herein, is typically used.
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reconstituted from non-effervescent granules and

ef fervescent preparations reconstituted from

ef fervescent granules. [0247] Exanpl es of aqueous

sol utions that may be used include, but are not

I:n1ted to, elixirs and syrups. As used herein,

[ I

o219f! LXEERpAFEE Gyl igBCRINES oV pRlseisluion may be
admiigeteiebs ci)b@tummedaeomﬁgd phreniekally, rmtrapmtd:rwaéy, bmravan@lsly,

not limted to SOléﬁﬁ artlcular

intraaglgfi it SRINAIMH 7] By Borera Lo Erpgecal.

t %&Jﬁ | 1igbeaha Ciﬁaz(ﬁtuﬁ WSE dnhRicehiBsly SYik Ups] fdefies
1nran M 1ﬁ%en giglg gqueousvé%lrlufﬁfo%sﬁ%f a gu\ga?@@fo oy (for

exampbeal’wl eathgeic rays etenl$,y rsupentarepuopt |1@tmdl;y>salmr piyaprticularly, or
res Lve. [0248
el 16e oA SO ruir OE: pocdtiine Ry iieEliod Sy ateo be
admidifiredl R LHARhinBBd inGlebidiese Htvage@itaist anot her i qui d.
Emul sions may optionally be oil-in- water or

[02204at eTh¢ kinesd BIMIPE ECOMBRSIHENE SOBPLI TG TR BGY (P8 Adpgjnistered
or coiiqﬁtgngséeergé E %ﬁa}r Eénevn Ot%&x{gfﬁostag@&[)ﬁ? @%eﬂnhﬂlsﬁﬁﬁﬂnsﬂnQHé context of

are 0 non-aqueous |1 quids,
this xﬁmhsnﬁsfimde@geniesfl andaduiiesentat of/mere Hhen pﬁ@ﬂtgz]rapeunc agent,
npl es of pharmaceutically acceptabl.e subst

one Qi RAHaCBRe3 G BB 1F bt GERSAY! o SMIRLRLd, fedgent ©
achie(.rg %8 @ﬁ%)iotvk‘& %ﬂnmﬁt Suthd. A9i G Q-MmBReRH6n h@yMlsd HELokigensive,

sweet eners and wetting agents. [0250]
that 1E>mm|air1ag doﬂng)bmh@pmglwnacﬂd of taew ept abl e subst ances

e used t
[022]£]eco§gﬁxl¥1pﬁ§ foid spmea&gns] : Eﬁi{ egﬁagrgntgr%[gagﬁja&%ﬁ%} osiu??lltalaeous or
toplchr 'c&:or?ﬁﬂa?‘%pﬁﬂﬁ%l@ Bends onefor aasie st e ddlll(dﬂng [d@2fpbhents: a

ng and flavoring agents opti.o
sterile ruhlabrllt sichtasewzet@:oﬁﬂé 1n3q@§@géalfn§rﬁ%ltmgo§5 lf’ﬂali’ctq}“‘éﬂﬁﬁ‘?e glycol,

glyce&nf;ngrppﬁ lﬁﬁaglo‘% iy %qﬁeﬁc@%gvrea Qﬁ‘%eﬁlglgll %g@gﬂsyﬁﬁh as benzyl
alcotRP Gindl %&Bﬂzma&n&n&taixmm su:ﬂﬂ%ﬁicoﬁac teicislufe sodium bisulfite;

exanpl es of non-aqueou
chelagimg| ageptss such as ethylene larmi %tét%gcét{(]:atam MFIS"FAysggfférs such as

acetates, citrates and phosphates; agents for the adjustment of tonicity such as sodium

chloride or dextrose, and agents for adjusting the acidity or alkalinity of the composition,
such as alkaline or acidifying agents or buffers like carbonates, bicarbonates, phosphates,
hydrochloric acid, and organic acids like acetic and citric acid. Parenteral preparations
may optionally be enclosed in ampules, disposable syringes or single or multiple dose
vials made of glass, plastic or other suitable material,

[0222] When kinase inhibitors according to the present invention exhibit insufficient
solubility, methods for solubilizing the compounds may be used. Such methods are
known to those of skill in this art, and include, but are not limited to, using cosolvents,
such as dimethylsnlfoxide (DMSO), using surfactants, such as TWEEN, or dissolution in
aqueous sodium bicarbonate. Derivatives of the compounds, such as prodrugs of the

compounds may also be used in formulating effective pharmaceutical compositions.
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include mneral oil and cottonseed oil. [0254]
Particul ar exanples of enulsifying agents that nay be
used include gelatin, acacia, tragacanth, bentonite,
and surfactants such as pol yoxyet hyl ene sorbitan
nonool eate. [0255] Particul ar exanpl es of suspendi ng

gen t . j s . ' . ¥ :
022857 S8 A ERY e b R BEHER £25uHBLe the prjsatimvention to 2
comyReidiohfa sdifioig Bispengicd, sdmldi@chiobe likanthydedoosel. The form of the
Sweet eni ng agents include sucrose, syrups,..glycerin
resulpgicQPpesiien Wil depsad éﬁ?qﬂ@nu%@n‘i’fsfa%tﬂ%h tHgRidige g pptentied mode
of adtlifilsBIRLE AQGnS @ﬁlﬁﬂﬁ%ﬂf tt{e%‘é@}ouﬁarih It§I k1K Bk EeSr Ofhicle.
wet at y be us

ting agents t e d include propyl ene
The gifgcidle nomestraamanesdes oobamaliotaienthsl disease biieg liggpieAemay be

gl ycol nonol aurate and pol yoxyethyl ene | auryl ether.
emplg@%%ﬁet?‘gi”f‘?‘ﬁul ar exanpl es of organic acids that nmay

[0228F USEEhIRRIHERcsirtink Go a8 phaREdtainkentioacirel .opfibRAB] provided for
ources of carbon di oxi de tphat may be used in .
admigfstratioretodimeans anp et sgnsinitidesisgdermso AR drAsrRIels oRses, pills,

nd di ] | . ' .
pouci BEYNBGBIRIPN 1 SLEES PRAOFHE BRIy sBsions
and cAIckoli tiink e Suspbei@Bf and ARG er Baolsions cantaimipritelsle ghantities of

flavoring agents that may be &lsed [ %gkuﬁgg na%r %ll he sod;
the comPPBRES, BREICHIEY AN PRATIBFAINCALS AATPIAPL; Fa8S: RiFigrably the sodivm

S ti i i adPheaantat
s YORRE L Bl RS LR gt soniives
therebh arestgpishily foroml sedspensimonisteiad homitedosngs forps epyulimie-dosage

carhonat e, ~vegetable oil,s or. triqglycer.i L.Soinite ans
formgy e&’é‘r‘%B?‘“y f%ﬂ%aﬁ% Bf%t Rejeipn referg dp %%C%lgggfﬂ’r& .te uRifs. guitable for
numSPhit hORS sARett Bed PARRAPRURAIRNG «eRC RS &f iherart. Bach unit-

thereof, are’disclosed in U S. Pat. Nos. 4,328, 2‘;#?; .
dosedot08y28 redatetmined NOaEYS Of thyy tharappefifally Gl doeomisy sufficient

o R P ean s ATy B, RS i
carriBh aARELUE Udednty BxameRs alflwitldogeifotnesainciude ampogles and syringes
indi‘\/lﬁltlaellry'p;cgag%% tgl?lgti flryca%?es. Y Sig—dcf)soerfonns may be administered in fractions
or multiples thereof. A multiple-dose form is a plurality of identical unit-dosage forms
packaged in a single container to be administered in segregated unit-dose form. Examples
of multiple-dose forms include vials, bottles of tablets or capsules or bottles of pint or
gallons. Hence, multiple dose form is a multiple of unit-doses that are not segregated in
packaging.

[0225] In addition to one or more kinase inhibitors according to the present invention,
the composition may comprise: a diluent such as lactose, sucrose, dicalcium phosphate, or
carboxymethylcellulose; a lubricant, such as magnesium stearate, calcium stearate and
talc; and a binder such as starch, natural gums, such as gum acaciagelatin, glucose,
molasses, polvinylpyrrolidine, celluloses and derivatives thereof, povidone, crospovidones

and other such binders known to those of skill in the art. Liquid pharmaceutically

administrable compositions can, for example, be prepared by dissolving, dispersing, or
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adm ni stration. [0261] Alternatively, liquid or

sem -solid oral formulations nay be prepared by

di ssol ving or dispersing the active conpound or salt
in vegetable oils, glycols, triglycerides, propylene
glycol esters (e.g. propylene carbonate) and ot her

carrier encapsul Ut i
othcizvﬁgg]p SHing dil Sactn][] Ig:%m% ung oft d%érfe caapnsdu %tl Snﬁglpﬁglmaceutmal
adjuﬁdﬁfein sebridr, Sedhmy, dbid @;Eh‘inplélcxlvatéﬁ dahes eagaedusk @ixtlsd, plycerol,
Pat. Nos. Re 28,819 and 4, 358, 603. | nj ect abl es,
leC@a Gthagpls , angn theehie.s o AL 0 EOIUTITR eOTh PRSPERTION. ny Hn dpdied, the
0 n
prake AR, AUHFENES 0 COMBIAHEL oG SR mor amouns o

auxilimyenbstawebyuchas ertibipalgead nannilsifyiag agonts, geseobilibipng agents, pH
characterized by jnjection, either subcutaneously

buffyrite, 48R A P dike} o SHaRBiGs | apctatey rﬁOélaI%b?lggtenéyclBeextrme
dem‘%ﬁ%’sars&@lthﬁ‘ R 1G AR Sth AR#mihO s MiumOfce B¥2 MRl iBarRBimine oleate,
l'iquid solutions or 'suspensions, solid forns suitable
and pher gwhugius. drcu@mspémds oh prepaﬂlmngca cm'agﬂ formps are known in the
injection, or a3 | of . \
art, gL b ep@hnt oo SBEE in LOE0 AR FRHTRiey poe Remingion's
Pharbidc@icabBe®nce3C 8l M@likiang MHnf§eBhstbRVRAL 1 OM Edition, 1975,
i nclude, but are not limted to water, saline
The g@;@p@%tg@ or {pryrelakion tobe edipiamsired Wb ip ,4}1@ VB @ntam a sufficient
oo GAHER S0 h ARATBLNROTRLARE OO sy i i
therakgtiteatige the disvatesdtity bNiheagigadts, pH bufferi ng agent S,
abi | izer %‘PF sol ubi lity, enhancers, and ot her such

S
[Ozzgi]ent 0sage, AT O CRMPASIONS TRy QRINARY £OBPEES 0D SF FRqrg fkinase
mhﬂﬂ'Rﬂf’l sz%l%ﬁ tBr bt ?%%[aqﬂ\aﬁtléﬂ SRt eheANfndey rOgOus% 1S - 100%

ant at| of a slowrel ease or sustai nhed-rel ease
(wczglynéwmht) mﬁxnhc halance cempsrmgtadﬁmeal sobstamhys auh 4sghose described

95
herefy .0 P ﬂﬁ&%ﬁ%@aﬂ%@%. PR Akl Shpiigton may
optl&ﬂﬂﬁ e drimdHe BoRaloant ehflloywdnPaspibhtonsudhs as, for
|y de en ent on the specific nature thereof, as

exanmlp |phaemtcnet1caé grages 9f BRnpikd, eivso HICh raaRE I Eegate ofeloum,
celh}lgs% §éfmaﬁ%s, sg&um crosscarmellose, glucose, sucrose, magnesium carbonate,

sodium saccharin, talcum. Such compositions include solutions, suspensions, tablets,
capsules, powders, dry powders for inhalers and sustained release formulations, such as,
but not limited to, implants and microencapsulated delivery systems, and biodegradable,
biocompatible polymers, such as collagen, ethylene vinyl acetate, polyanhydrides,
polyglycolic acid, polyorthoesters, polylactic acid and others. Methods for preparing these
formulations are known to those skilled in the art. The compositions may optionally
contain 0.01%-100% (weight/weight) of one or more kinase inhibitors, optionally 0.1-
95%, and optionally 1-95%.

[0227} Salts, preferably sodium salts, of the kinase inhibitors may be prepared with

carriers that protect the compound against rapid elimination from the body, such as time
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[0264] Parenteral adm nistration of the fornulations
i ncl udes intravenous, subcutaneous and intranuscul ar
adm ni strations. Preparations for parentera

adm ni stration include sterile solutions ready for
injection, sterile dry soluble products, such as the

reledsy IBALUIEARA ROVEIRMSs. deBRS FRERMIAIBHE Iy hfalY 1ﬁ<9u(?ee 8ther active

conmbined with a so vent just prior to use, Inc
cCompRHpes & phtein asiredicombénations ef mopptesi ons ready for
injection, sterile dry insoluble products ready to be
Formnlﬂbﬁonsﬂomﬂuﬁlﬁdm&ﬁbﬁhﬁon ust prior to use and sterile
enul sions. The sol utions nay be either aqueous or

[OZZanachbpltEarmh&ﬁ%él dhere REt Magthered ¢oMdr avestaigld/, Examples
eéré‘rp es of suitable carriers include, buft are not

of sqlidrqsagp fosmp Arkids: byt e nok Kmitad to Fabjsi sppsas, Banples@ad bulk

pow&é%% ré E flC é{e}%‘tqﬁéﬁj &tdl ntﬁbleﬁqﬂélﬁﬁgb&g%l{eégg?h%{ég%glqugenges

suc l'ucose
and tgblptscthat raatbdbe @ﬂérycpcmbt}d emer-gbyted br fiha-contgd. UERSNples of capsules

. . thereof. 266]. | es of har ceutically

mcfu&eﬁﬂebqo abﬁéfo lrleqag Fat ﬁey nﬁa oraTdeys B Recprovidgd in non-
effelﬂ@src&ﬁt(ﬁre@er%’é@dﬁ@f(ﬁ}dso%Ci‘l ?rfaly%%onﬁﬂﬁed%ﬁh Bfer tloRdi&Hs known
lothg:m aaueous vehi cl es, nonaquéous vehicles,

egip Bleart. agents i sotoni c agents, buf fers,

028" SRR bR BRI 0 s ARE AL BB ipyengion are

provizieé |a§§d)mgdcﬁg@’1fo$ms refeaibhesa ?QMag bE@BMEsl CRHeltiblets, pills, capsules,
accept abl e substances. [0267] Exanpl es of aqueous
trochgg g (thesliken ey PRy i gnper meee of el foliewsadinaredients, or

com n@§ beg s}rﬂilﬁcﬁdt&@. a@ﬁrﬁﬁﬁrasdv&gtngfé Pﬁﬂl’t Lgtlrétﬁqtﬁoz@e t a lubrlcant a

xtrose Injection, Sterile
glidaaha skacteaingagBitnget s flivgjrmgtagent. [0268] Exanpl es of

B S oI 62 LR, OB Sl 1,

nucr§&g§t§!l'ﬁ§@ ediloke, Nrfabant! €S8R OddIu @i a‘é@élﬂ Uhu@lake, gelatin
Antimcrobial agents Tn bacteriostatic or

SOluWQIhgiil(E@@tailldStﬂmitmter ations may be added to parenteral

0238, P d;gta{p St &uﬁﬁqﬁédgfsetha{ y 1BSRed DEIRISRA 1P RS to, talc,

starclfb gt @ dﬁiz‘:n&h@fe@ﬁt@mﬁoﬁwminnhﬁ sedatigdoitis to be
renoved. Exanples of antim crobial agents that ma

[0233k o Faplrde! s (SHapyp shap mayrhesisied inclydes bu prgingt hﬁeﬁ@éw lactose,
sucr&le CSQ%QIII ka ﬂlx Q50 bﬂd&ﬂﬁ% andﬁ%ﬁﬂun%s%aqayl

roxy enzol c acl
{0233} Examples of glidants that may be used include, but are not limited to, colloidal

silicon dioxide.

[0234] Examples of disintegrating agents that may be used include, but are not limited
to, crosscarmellose sodium, sodium starch glycolate, alginic acid, corn starch, potato
starch, bentonite, methylcellulose, agar and carboxymethylcellulose.

[0235]  Examples of coloring agents that may be used include, but are not limited to,
any of the approved certified water soluble FD and C dyes, mixtures thereof; and water

insoluble FD and C dyes suspended on alumina hydrate.
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esters, thinerosal, benzal koni um chl ori de and

benzet honi um chl ori de. [0270] Exanples of isotonic

agents that may be used incl ude sodi um chl ori de and

dextrose. Exanples of buffers that may be used include

phosphate and citrate. Exanples of antioxidants that
[0236BY PRamSRE of ﬁﬁée&@ﬁl%%hté%@ﬁd&l HeAlsBd ifeXRIRPh® Srdhot limited to,

| ocal anesthetics at may be "used |nclude(groca|ne

sucrasglaeese. arangiol mlanpiidsl Hicetningerathisguelnds REwareychagate and

a Fﬁa% I ncl ude sodi um
Sacc%ﬁpb%%%&nﬁﬁ%r F%’edr&%(jﬁﬁjad’r oxypr opyl nethylcellul ose

[0232nd Pabiyplenyl Pyvderhilg hens. theﬁkﬁﬁwbeﬁseﬂfmﬁﬂﬂ& Sinf yienght 111111ted to,
agents that may be wused include Polysorbate 80 ( TWEEN
naturggﬁavo'@ %@s@ét’f@m Hl@.nr@ suehhas fpitsapdayathe etie plepeds off comngyads that

rodh L R 3EEL O RSOy 1 B e

[0238Ind ﬁu{@mpleem)é vg:ltt;atgahgehtsr thwatmey beiwsed lotudeebhichresicadithited to,

prop 5 s SRS RbShyiSa Hor Sflohrte e

poly@@@ﬂﬁ%éﬁurﬂ%t&fl a kinase inhibitor in the parenteral
formul ati on may be adjusted so that an injection

[023%]dm irxgmples oaamhamnm eestinga tay maf fhegrsed mchivdgubnt are not limited

to, SR Gl 0 s B el P Sl BT BITRES RIS Bhppes.
[024a]n d/ @xaﬁpmgﬁ fiim b@umg@thawmdy b!é tbdaineludle degpesrd non lifrrilﬁzd to,
ght and_ condition of atient or ani mal

p
hydr@?@felm&ﬁ%u Oﬁe,tw@%‘itcart[qaizmhwlploaasﬁolpfath&ﬁﬂ%r%\ycol 4000 and
celluRfs@Q@ertzﬁé RSy be packaged in an anpoule, a vial or
syringe wth a needle. Al preparations for
[0241)]ar et enbhdaiidtrtien iatlesdreds thewatt dfethstcemlpbmd amy dpsionally be

now and edlntheart ect aples. m
provifg8 ¥ EPagnli i i guttPols i) et ShvHiRGht &t PG piomeeh. For
exambdl tﬁ@'do)ig}%31t1bﬁ'e(faﬁpl%ﬂfcb&ﬁhét¥d &h fRCEhME: do the® maintains its

ornmulated to contain a concentration of at |east |
integgifoun the. smmwhmaué tetpag@sothe sopancamppuntbie, the intestine. The

I r . S M
coraP A0 Y25 OB W Y58 SRRSR OOk B sen
1ng1(-_ﬂd§liﬁ nistered at once, or may be divided into a number

simal | er. doses to be adnministered at intervals of _ .
[024?.]5 me. When jthe dosage unit form is a capsule, it may optionally additionally

comprise a liquid carrier such as a fatty oil. In addition, dosage unit forms may optionally
additionally comprise various other materials that modify the physical form of the dosage
unit, for example, coatings of sugar and other enteric agents.

[0243] Compounds according to the present invention may also be administered as a
component of an elixir, suspension, syrup, waler, sprinkle, chewing gum or the like. A
syrup may optionally comprise, in addition to the active compounds, sucrose as a
sweetening agent and certain preservatives, dyes and colorings and flavors,

[0244]  The kinase inhibitors of the present invention may also be mixed with other
active materials that do not impair the desired action, or with materials that supplement the

desired action, such as antacids, H2 blockers, and diuretics, For example, if a compound
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understood that the preci se dosage and duration of
treatnment will be a function of the |ocation of where
the conposition is parenterally admnistered, the
carrier and other wvariables that may be determn ned

s use RO BB £1 QPRI B P oot Vi Bt Prfhodippos and
amlhyhgltgng VeGe Rt qgs\ﬁgaﬁtelsponcent rati ons and dosage val ues

1'sé vary t'he age of the individual t eate1
[0245] t |E<amp1dseoﬁ pharheceutignidie rascapiable rairickop thagqyay e e uded in

articul ar. subj.e speci f]
abterd i nS bl s PR s Eab BRSO IE M FR R RERed 1
bindeRERMridMs, tdiReRE Oficintdetiialy agldﬁtg,nﬁﬂbrlm agenes, flpemlsngqagents and
admi ni steri ng or supervising the adm.nistratio

wettinigorgenisatingmis: anr@ﬁdéble&Sh‘éecaBWéh? FRIEFGITO ey beéisé g}e fiSn of
stoma]cﬁtagﬁd%r&f ﬁ sgolﬁg r 'dﬁlnﬁ@&ﬁg 0B En RN EITB} alikliAd ﬂ'ﬁ@dﬁﬂesﬂ OfSugar-

€~ scope or practice of
coate® taiere chafyoserdrapieasd . tatﬂets[tezmy:h ‘dtféerkntriams iof [phiinasgutically

optionally be_ suspended in onl [
S e T s A R R S

QIUE LURE shitatids @6kt Iqunf nmgpre'mé tablets
have ?94 oa%daﬁ th:‘tﬁgﬁ)’lﬁt ?ng m xtsur e depeﬁ%s up or?pfgl nunber, of
may baclbatpsesséd¢cdblids ngadet be mmpeihg@cpnm@;gn@fzssmn cycle utlhzmg the

adm ni stration,and the sol ubi
phampieavgals eur R pos oy LR Serfhid e RE LB fhay also
be use@NGOALIEAL Pl@wbx@ngs whd is@eenhing theﬂﬂgaha}o batused) i hablets, and are
Sy

nptons of the disease state [}m be enpirically
especidtyarsafuhauthe E@F@wﬁpﬂ PE@&WM@?@‘S[Q@Q %’%’nﬁ??e ki nase

[024¢;nh| EI § Or%g %{“ 11}9 ghglrﬁ?ﬁe% e'f%’?ﬁ?{ﬂa?ﬁm’?ﬁye aedaniade, but are not

repat Iz whi'ch can be
limité® GON i dout exdliftions, admutsucﬂtsr a;m;pmsaass setluignsnand/or suspensions

oS a0 IO ORI e

fromg%i% ec%ntgﬁéﬁ\ﬁgél i zed powder may be prepared by
Vi n e conmpound in a sodium_phosphate bu

ffe
[024Eo| uBxampicent aquvongsdesiensdhe Ty Bt ief 1R B not limited to,
ehxn@ozmgf Ip%ﬂ%sf 0I4§ Ubse @g%ﬂthgﬁ(ﬁrﬁ r?‘gegr fot 184! %GJthfenédq %ydroalcohohc

i on under standar

prepzﬁﬁﬁ&lst IBAh !ea%whéxﬁaawﬂﬁ;au%c@btalble darridrh ehatmpy pe @del@@hxxrs
edeS|re formulation. Briefly, hili.z

includevield arerast 1mﬂddﬁ§p wenise K F@Wg&awﬁ:alog g@%’g £ éha? may be used
mclu%e élgrc?e‘?ﬁ, soﬁnto &hyl hicYesi105& syrup. As used herein, syrups refer to
concentrated agueous solutions of a sugar, for example, sucrose. Syrups may optionally
further comprise a preservative.

[0248]  Emulsions refer to two-phase systems in which one liquid is dispersed in the
form of small globules throughout another liquid. Emulsions may optionally be oil-in-
water or water-in-oil emulsions. Examples of pharmaceutically acceptable carriers that
may be used in emulsions include, but are not limited to non-aqueous liquids, emulsifying

agents and preservatives,
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corn syrup, xylitol, glycerin, glucose, sucrose or

ot her suitable agent, about 1-20% preferably about 5

to 15% in a suitable buffer, such as citrate, sodium

or potassium phosphate or other such buffer known to

those of skill in the art at, typically, about neutra
[0249H.  THQMmpl& i prasfaceititially ta@éepta%l@ﬂﬂ:@tinéd@ thmnayawhgsdng non-

m xt ur e, pr ef erabl y above room tenperature,
efferypssprlr grhlylesa o Ap swongnuied inty adimid e dewmee mm}, mftiude dilvents,

e esultlng m xture is diluted by adding

Sweegr%nrcgs Annﬁlf‘?emn% %geéﬁ tdesired concentration. The resulting
[02501 Xt UB:@nipSess be phb@ndcbiuticall @ chcogptible atibstatces ribamuay be used in

particul ates and to insure sterilit and port
cffexnpicen, BTAREY, dp beyERRs iR ligid prig; dgoa @1 oHcle ‘Egamc
é’ﬂ% dyhd i pl e dosages of the kinase
amd?n [ tor %E)tﬁi:laql dém ni stration [0278] The kinase
[025iLhhi Kidlorisg ahd tiryopng sigetts imuenpiionilyele abwsioihell of the above
dos adm ni stered as topical m xtures. Topical mxtures
08 y?;’rﬁl? used for |ocal and systenic administration.
[02s520e rEstbdlansafiplds W ProdBialdfes ahg Ghait beoiked ShSRENG@stin, methyl
emul sions or the like and are fornulated as creans,
and propylpatsben.rhentais addnapdinprbenzanst and depficlel i xirs,
[025;5@: Ioglga}rtécusl%isgyfagrﬁlﬁ%gﬁg noé %gﬁéoﬂg tl{ﬁ&ﬁﬁ ihHltafﬁassbe E%nﬁl emulsions
mclwatﬂJ&Gﬁ%ﬂdﬁdw@dtonthcﬁhes or any ot her formul ati ons
tabl e for topical admnistration 027%] Th@ ki n
[0258hhi bh"&l@@éarnﬁ’ganﬁéesr of bt &&ga?s%e%té rtByopay PErise & gelatin,
Pl agndY s L iBn (g€epol t}P bit
acacfie uagéégﬂf‘l%ﬁtdﬁl&mﬁngo an 3?54 %! 923p°\)\y/i§’%e y@éne sorn
mondekatel be aerosols for del i very of a steroid useful for
[ eat |nflarrrat0fgled|s rticular]l

(02351 Pl W HOBEAFO Il SHPONUDE GEena T DY BE 45K ety sodiom
carbﬁft‘ b @lcBnYlobd, PEétink @‘ﬁg:ﬂﬁnth' Wekfifn hifd ArRia. aDilaanoieludenactose
ution for a nebulizer, or as a mcrofjne powder. for
and smaﬁef |Seecietamingdasnis ingludersugtsnt SHERPS o Year trang gl sweetoning
arrier s t 0Se. uch a case, the
age %\F"f &8 lgp(g'%lm%g?%u % thg'ﬁﬁvm Il typically have
[0236) ameptisulef ekﬁﬁ@ei In)anmﬁﬂngnagémmshat paefoer adetlyinkieds propylene

than 10 m crons. [0280] The ki nase i nhibitors
glyogk  PesiE &Ry ﬁgxfbitplbcéapon@plep@pl ?.éq y61( I@lgf(?lorgnoxmamate and

polyoxyethylene lauryl ether.

[0257] Particular examples of organic acids that may be used include citric and tartaric
acid.

[0258] Sources of carbon dioxide that may be used in effervescent compositions
include sodium bicarbonate and sodium carbonate. Coloring agents include any of the
approved certified water soluble FD and C dyes, and mixtures thereof.

[0259]  Particular examples of flavoring agents that may be used include natural
flavors extracted from plants such fruits, and synthetic blends of compounds that produce

a pleasant taste sensation.
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such as for topical application to the skin and nucous
menbr anes, such as in the eye, in the formof gels,
creans, and lotions and for application to the eye or
for intracisternal or intraspinal application.

|strt|o i S.conte f r r
02667} § 5 200 o5t Sormbrtns U RPL G BBl | ok Z LR B vtene
caibdﬂéﬁaosé'@getﬂﬂe b0g of {%yc’;&ﬂd@ﬁ i pRFa1¢ enciysslated 1ﬁ@d geﬂa_\tmpsule
the kinase inhibitor alone or 1n conbination wt

Sucho‘iOﬂiélonpthdnfb@ eurniazion and goeEselabee thered! pire thislesg l%uUs% Pat.
o AEARAST) 3088 O3B, B0 oSt TRy B5 o, e, for

exanfll@t B Repdlgethylend edycodt hay tﬁ@mﬁle&doﬁmhdm suffitiorst apmmlty of a
such as_topi cal appllgatlon trans errralb ath 4 f
pharggequsiFallyd FPFARAbIGL Rgnd oayern) &8 Brleryd8qbe Fest %x@ﬁ%ﬁ%ﬁ or
admibaLageeuti cal dosage forns for rectal administration
are rectal suppositories, capsules and tablets for
[ozss;yst exttecnaivelyc thquﬁzaacarasenwppcbsmb forewtlations usayl benpieppigd by

s 57 e S LS5 RBRD, AL SABUE 08! o,
triglytetifed) 'T)%}ﬂ%h@' %ﬁécﬁ sleys Qg iR aRRUaRbicY aad tothee such carriers,

i ngredi ent's. armaceutical l'y acceptabl e subst ancesi
and amaps@@tmgl theﬁfeeqlailo@u@p@?ép@ftﬂqnééﬁd}ﬂéi pasel gghatin capsule shells.

ome‘éilgs' ef@ng@%g&%e”ﬁ& ﬁ{?gé 3 gaﬁbffﬁ' SN PONBE .- Re 28,819 and

ases’inclu utter t'heobr oma

4,350i6h3., gl ycerin-gelatin, carbowax, (polyoxyethylene
gl ycol) and appropriate m xtures of nono-, di- and

Tnjebfabfik YS@liss a8 Hralkinaci ds.  Conbi nations of the
vari ous bases may be used. Agents to raise the

[oze\ﬁ'xt 'T%&C@@féﬁt iRfen8OPROSLS Ak A& tcné‘dlﬂﬂ%ltﬁﬂ@ 16 3131 @dd toadiiininister

suppositories nay prepared eit by
the kinasa anipbiessed et prosknd rmwtmmim pAgnter eactngams&raqlon, generally

char{f%{gﬁht %fgngug lggkalgbtgﬁllp og? fgz}ne%guél %)cpa ustul éx?}( ?19 rthrzwenously

m ni 1 on

Inje&%iﬁ@ﬁlldg%@tﬁ#é@fﬂedlﬁﬂ &Y ddpecrgRNE] mmr fmwumphaadsl 1;qu1d solutlons or
accept abl e substance and by the sane

suspﬁ@s-lwm, aelidbfpsms spitade foraghation o ,sgsﬁqegﬁon II‘EE%lH% [PLQT Baf m;ectlon or

ations [0282] The follow ng are particul ar
as erélgg’w‘lses of oral, intravenous and tablet fornul ati ons

[ezmat BRamsipd Ioﬁrfﬁtlcip]eﬂnse thes expay tteh ugpdnipo wpnfengfont féth injectables

resent_ i nventi.on.
acco@dmg to the present 1nventxon mCQlude, but are not limited to water, saline, dextrose,

glycerol or ethanol. The injectable compositions may also optionally comprise minor
amounts of non-toxic auxiliary substances such as wetting or emulsifying agents, pH
buffering agents, stabilizers, solubility enhancers, and other such agents, such as for
example, sodinm acetate, sorbitan monolaurate, triethanolamine oleate and cyclodextrins.
Implantation of a slow-release or sustained-release system, such that a constant level of
dosage is maintained (see, e.g., U.S. Pat. No. 3,710,795) is also contemplated herein. The
percentage of active compound contained in such parenteral compositions is highly
dependent on the specific nature thereof, as well as the activity of the compound and the

needs of the subject.
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noted that these fornulations may be varied dependi ng
on the particular conpound being used and the

i ndication for which the formulation is going to be
used. ORAL FORMULATI ON Conpound of the Present
Invention 10-100 ng Citric Acid Mnohydrate 105 ng
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ary L PR elsf R 1o BF sbmiPOLaffh & e iR Sodh Stk St fga sterte
emuldioﬁ@amssmm@ln@tyqﬁ eithbihadsbRAR @ Rondduebiss. Not ed t hat
mwg&qseases are intended to cover all conditions for

i cHVagneadeipisteaed iglavaneusdy exemples of suilshie coars insidesbut are

.th \
ot K0, ORY0k08Y Dot oBIRAPTRARRG Ofnk By, ot gapeon
containag theiokenin g exsd aoluhnmtpmgl dgbmts, SwOhTak ighicoge, lﬁﬂydtle}aerte gl@eol and

se i,nhi bitor of t er esent invention in

n
POIY@BH@F%\W% PHAUFSHRSIEY ons.  The
[0266]  Examples of pharmaceutically acceptable carriers that may optionally be used

in parenteral preparations include, but are not limited to agueous vehicles, nonaqueous
vehicles, antimicrobial agents, isotonic agents, buffers, antioxidants, local anesthetics,
suspending and dispersing agents, emulsifying agents, sequestering or chelating agents
and other pharmaceutically acceptable substances.

[0267]  Examples of aqueous vehicles that may optionally be used include Sodium
Chloride Injection, Ringers Injection, Isotonic Dextrose Injection, Sterile Water Injection,
Dextrose and Lactated Ringers Injection.

[0268]  Examples of nonaqueous parenteral vehicles that may optionally be used
include fixed oils of vegetable origin, cottonseed oil, corn oil, sesame oil and peanut oil.
[0269]  Aantimicrobial agents in bacteriostatic or fungistatic concentrations may be
added to parenteral preparations, particularly when the preparations are packaged in
multiple-dose containers and thus designed to be stored and multiple aliquots to be
removed. Examples of antimicrobial agents that may be used include phenols or cresols,
mercurials, benzyl alcohol, chlorobutanol, methyl and propyl p-hydroxybenzoic acid
esters, thimerosal, benzalkonium chloride and benzethonium chloride.

[0270]  Examples of isotonic agents that may be used include sodinm chloride and
dextrose. Examples of buffers that may be used include phosphate and citrate. Examples
of antioxidants that may be used include sodium bisulfate. Examples of local anesthetics

that may be used include procaine hydrochloride. Examples of suspending and dispersing
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exirBRAGE HoM M yiveTor exaltR exst tiahl &t & toehe Wed that apwreatratipns and

dosage ?fgltutazl; ?nay also vary with the age of the individual treated. It is to be further
understood that for any particular subject, specific dosage regimens may need to be
adjusted over time according to the individual need and the professional judgment of the
person administering or supervising the administration of the formulations. Hence, the
concentration ranges set forth herein are intended to be exemplary and are not intended to

limit the scope or practice of the claimed formulations.
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multiple dosages of the kinase inhibitor.
Topical Administration

[0278] The kinase inhibitors of the present invention may also be administered as
topical mixtures. Topical mixtures may be used for local and systemic administration.
The resulting mixture may be a solution, suspension, emulsions or the like and are

formulated as creams, gels, ointments, emulsions, solutions, elixirs, lotions, suspensions,
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may be used. Agents to raise the melting point of suppositories inchide spermaceti and

wax. Rectal suppositories may be prepared either by the compressed method or by

molding. The typical weight of a rectal suppository is about 2 to 3 gm. Tablets and
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Kits (®ngprisifg Kinase Inhibitors

[0283] The invention is also directed to kits and other articles of manufacture for
treating diseases associated with kinases. It is noted that diseases are intended to cover all
conditions for which the kinases possesses activity that contributes to the pathology and/or
symptomology of the condition.

[0284]  In one embodiment, a kit is provided that comprises a composition comprising
at least one kinase inhibitor of the present invention in combination with instructions. The
instructions may indicate the disease state for which the composition is to be administered,

storage information, dosing information and/or instructions regarding how to adruinister
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ention, as solvates (e.g. hydrates).
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conveni ent | red b tall
é@agqrd;}r %ﬁt ?ﬁr %(i'lr}]}i%st%&&tt ea&' J?al i E‘é(’: SRS bag (for

exmﬁf?é \f@ %ﬁl as%ﬁlla§f BbRY for pldcehbainely @fiiffe&diht@:bnﬂtﬁteh)annh blister
99] Conpounds according to the present inventi ﬁl
packcwrth allnémd@@l plpeq@afc@dpragsmg] bt ofj theji Rackageording to a- therapeutic

scheit T I So P?ll tgﬁt 18%%&)&%? Ny ?@1{8 &n {He)%gc%t%o%getﬁ%n involved,

I've resolving agent to
for efx@theaa @cﬂivént@tﬁnaﬂj icaslbedré dios omaﬂd mot genpoalhdbe usehtr kald mgliquid

suspft:nr:]s?on Tt is feasible that more than one container can be used together in a single
package to market a single dosage form. For example, tablets may be contained in a bottle
that is in furn contained within a box. Typically the kit includes directions for the
administration of the separate components. The kit form is particularly advantageous
when the separate components are preferably administered in different dosage forms (e.g.,
oral, topical, transdermal and parenteral}, are administered at different dosage intervals, or
when titration of the individual components of the combination is desired by the
prescribing physician.

[0287]  One particular example of a kit according to the present invention is a so-called

blister pack. Blister packs are well known in the packaging industry and are being widely
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reminds one when the next dose is to be taken.
EXAMPLES:

I. Preparation of Kinase Inhibitors

[0289] Various methods may be developed for synthesizing compounds according to
the present invention. Representative methods for synthesizing these compounds are
provided in the Examples. It is noted, however, that the compounds of the present
invention may also be synthesized by other synthetic routes that others may devise.

[0290] It will be readily recognized that certain compounds according to the present
invention have atoms with linkages to other atoms that confer a particular stereochemistry
to the compound (e.g., chiral centers). It is recognized that synthesis of compounds

according to the present invention may result in the creation of mixtures of different
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e RSB s, S A RO s comionr
DlSSOt%lg?l%l gk?gﬁeﬁéslﬁﬁ{a@gwc asdanyd )ip rdd6iCe enantiomers (e.g., crystalline
d1astemxs(oé@é1py§e;1%/ g? biag%%elﬁgleg; éy@?efl%( %%%%Z%ho c)%/n‘%f%r B%H}{ét) physical

|
pr ope%t{ers % OB Etm)g p%l Y, l:goﬁh%@o}nts :Egab(ﬁt([je:b g%dgi#nz% dlzw’:) %hat ﬂﬂcl?ﬁan be

readﬂ%@qﬁhrditedi By Itszﬁngﬁamyntagb m”et)l;asel\ehssémdmhtqu) ogvgang t m§omers
can tbplgglgt Bgl s?ep%fa eg(’lg.' Eﬁwﬁ%t Bugihsrt tbybéje%a}mn/ré'sﬁngoﬁ hcb&ﬁuques

based upon differences in solubility. A more detaﬂed description of techniques that can be

used to resolve stereoisomers of compounds from their racemic mixture can be found in
Jean Jacques Andre Collet, Samuel H. Wilen, Fnantiomers, Racemates and Resolutions,
John Wiley & Sons, Inc. (1981).

[0292] Compounds according to the present invention can also be prepared as a
pharmaceutically acceptable acid addition salt by reacting the free base form of the
compound with a pharmaceutically acceptable inorganic or organic acid. Alternatively, a
pharmaceutically acceptable base addition salt of a compound can be prepared by reacting
the free acid form of the compound with a pharmaceutically acceptable inorganic or
organic base. Inorganic and organic acids and bases suitable for the preparation of the
pharmaceutically acceptable salts of compounds are set forth in the definitions section of
this Application. Alternatively, the salt forms of the compounds can be prepared using
salts of the starting materials or intermediates.

[0293]  The free acid or free base forms of the compounds can be prepared from the
corresponding base addition salt or acid addition salt form. For example, a compound in
an acid addition salt form can be converted to the corresponding free base by treating with
a suitable base (e.g., ammonium hydroxide solution, sodium hydroxide, and the like). A
compound in a base addition salt form can be converted to the corresponding free acid by

treating with a suitable acid (e.g., hydrochloric acid, efc).
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BOP (bi s(2-o0xo0-3-o0xazolidinyl)phosphinic chloride);
TBAF (tetra-n-butylanmoni um fl uoride); nCPBA

(et a- chl oroperbenzoic acid. [0301] Al references to
ether or Et20 are to diethyl ether; brine refers to a
saturat ed aqueous solution of NaCd . Unl ess otherw se

2940 s St of SRR SR Bl TIPSR Bobi nnae ppees
by nidfiRids labimspBee 6 orfhatinbigBsn tBé bes W exeepRdN-¢:08824an be

"H NVR spectra were recorded on a Bruker Avance. 400.
prepasd by deaatisian gosidized dugsr e Sedcampoyad (e thyey oxflizingopgent (e.g.,

tr1ﬂt§g(fﬂ%z%ce&pu%dl 9 ﬁygﬂgfgé@t S A30E | fethzbR Ofycdider tgeréééﬁ); acid,

I'ng patt’ Scri bé ap fent mul tiplicities
metcaa’ldmapﬁoﬁiﬁmlgﬂnateﬁﬁi as tee (kkengl etspjtale 1(1@10 whdastc) solvent (e.g., a

o Bk TR L Sy S,
the RWxide¥ Stofhd MRLSRuRGIehd 6d Oﬁ\%m@d Welhelife 4G WP i AFhSpriate

quadr upol e syst'em equi ppe th el ectrospray
startingmbateridlon (ESI) source, UV detector (220 and 254

nd ev oratlvell ht. scatteri det ec .
10258 S GUISHE iy o Bt G 1y S WIGH TGl g of-oxides of
comPoudds MY Beathy &Kthsgllle@mﬁzgl it l@s s(BQT-s3Fd) dioxide, triphenyl

Vi sual ized with UV I |g 5% et hanol i ¢ phosphono| ybdi c

phosghing, lithiymn henhiyatiés. spdam écsrphn&wi@epwpm%ﬁwhﬂirré@h tribromide,
or ST LI ORI BRI B T SR iR o
or tharitey #@gers0sCused in preparing these conpounds are

ei t her vai abl e fraom comrer ci al liers sucha he
10298 or n Rl A e GO PR RER DB PrOPIC B ERERRS KASwm to
thosé Td?r&ﬂ{}%?% sk in TR ((e - £dsORirfher Medails Odee NBNING: er al.(1994),

prepare nmet hods wel1 known to a person of
Biowgahin and/ ﬂéﬂ(ﬁzdzmal i Gheprtignakatters, o dlohi md 98P o c@fdmple appropriate

i n st andard referen r
prodifBckin B rtbpitd cof oPERE o ron e R o ERE iy sutable
carbdﬁpﬁti){% bt @@Q $a %ylow?wkmm%om&&ﬁlorﬂcﬁ&l pafdegittophenyl carbonate,

ry of Car bon Compounds, vols. 1-5 and supps.
or the|lkexi er Sci ence Publishers, 1989; Organic

[0297]  Protected derivatives of the compounds can be made by methods known to
those of ordinary skill in the art, A detailed description of the techniques applicable to the
creation of protecting groups and their removal can be found in T.W. Greene, Protecting
Groups in Organic Synthesis, 3" edition, John Wiley & Sons, Inc. 1999.

[0298] Compounds according to the present invention may be conveniently prepared,
or formed during the process of the invention, as solvates (e.g. hydrates). Hydrates of
compounds of the present invention may be conveniently prepared by recrystallization
from an aqueous/organic solvent mixture, using organic solvents such as dioxin,
tetrahydrofuran or methanol.

[0299]  Compounds according to the present invention can also be prepared as their
individual stereoisomers by reacting a racemic mixture of the compound with an optically

active resolving agent to form a pair of diastereoisomeric compounds, separating the
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Reactions, vols. 1-40, John WIley and Sons, New York,
NY, 1991; March J.: Advanced Oganic Chem stry, 4th
ed., John Wley and Sons, New York, NY; and Larock:
Conpr ehensi ve Organi ¢ Transfonnati ons, VCH Publishers,
New Yor k, 1989 [0305] The entire disclosure of all

n g this a
o SSEHOR0N 3y SR BN s b EPHL TR miyen o
enanffomericande daﬂiﬁdb@ﬁtﬁfsﬁmg@oviﬂhﬁt Ragsebinetiodentdtiss bf36®pounds,

Ki niase i nhi bitors accordi n% to the present invention
dissogiablen eclterrss| e d Preferedt dihg, t 6rHEINCe aginstgisoisprere  salts).

Dlast%%mrsb PP i Hnbe gwﬁf‘ag gﬁﬁgbrﬁﬁﬁg ‘%gg f zﬁ&ﬂhg I%b‘gﬁxtg,e gﬁgﬂgﬁ LRoints,

devi sed by those
solubalitprse ciaatieity, tdi@} aad wan ibetigadily shphfaprdeby talsog wdvdmsyge of these

e A G
sepajfaﬁgxg?dsolluﬂoﬁ RehhR@ES bRRS ugss alfbarc8f filpaliler Thd oty pure

be necessar Yy to (gr otect reactive functional groups,
enanfiginereis kg SCoREIEh Ipngartinde resolviog agqnt,rbsoan}tmmy means that

Wouig %g&g&l&ﬂ‘{]ﬁ#gﬂux&p @;ﬁ% %éoer% g%l%cf gegﬂl%t&orﬂ ?;F tb%% hIﬁE{I?CdS apphcable

to 1h¢5 ﬁﬁ@luh@ﬁl ?f steaRienicrPiRdonPolh@CirbMAher ltpmidRYxthR daged found
i n_accordance with standard practice, for exanples

inJ e%lze&wftqu ngre ERbcta Sampel B Wien, ineatiqmers frasemiates wad Resolutions,
Jc’hnagg%p&ééﬁgﬁ 9354 Chem stry" John Wley and Sons,

periimental Met hods (0308) General synt heti c
[0300)out & fsed hpneaﬂtkel sggabohmndmdsermlbns h&dpnﬁb@atplocesses, schemes
|nveTt|on are in Sc

and Epmples gre R@Sﬁterﬁ w1 hese us§ 1p tklc ﬁmtemgor@rﬁ SC\IeI],tlfllc htgrature for
exanffRIUGE I18Armal of the American Chemical Society or the Journal of Biological
Chemistry,  Standard single-letter or thee-letter abbreviations are generally used to
designate amino acid residues, which are assumed to be in the L-configuration unless
otherwise noted. Unless otherwise noted, all starting materials were obtained from
commercial suppliers and used without further purification. Specifically, the following

abbreviations may be used in the examples and throughout the specification:

g (grams); mg (milligrams);

L. (liters); ml. (milliliters);

uL (microliters); psi (pounds per square inch);
M (molar); mM (millimolar);

i.v. (intravenous); Hz (Hertz);

MHz (megahertz); mol {moles);

mmol (millimoles); RT (ambient temperature);

min (minutes);h (hours);

mp (melting point); TLC (thin layer chromatography);
Tt (retention time); RP (reverse phase);
MeOH (methanol); i-PrOH (isopropanol);
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RR RRH R" I N'NRr NNryi NNNRI ABCD Xl a
hoto aryl hMaoerl. cytleelkyl etc XR, y Rv Pe R/,
NRs NPp'"Rr Rofl, R "NR N'-NRell %b Aelo N
Nfl, Re~~NR Hr G r ryl (0309) Referring to
Schene 1, Con'pound A and Conpound B are m xed and
treate ety of con ' . 1,
Conpouﬁlng% Fo exgérjple t he mﬁ%égﬁgly&%&%%o@ﬁhda’A
and CorpidufdirBluosmcebtic anhgdtide); wi THE (ekagdenfesn);ei t her

rangi nd MSshmPBRERSIE The ' mbAs sl o
ConpounoME (12-Aiauesideine)f OF  eXaaR] (%mhﬁﬁ&ﬁta%tah

hydr ogenati on or netal reductions e.g., wth %nCI Z)
to for PCBkpeblatrethaneynpound D |13M5dhh1§fd1mdthw1formazmde)

C?”P‘n’“%‘y SRR L KR b Gad Sre

, IBO@asphet blﬁioﬂﬁbﬁﬁat@r Undﬁ@OAf: I(@;zhc u@ﬂ}ium at
150C t 350C to obtain ]E’gioeb Conpound F

i s hal OB RIGTAEPRFsUcERIBEdeyr t %@B%"dhxhdﬂt%bwotrlamle)
Conpou y treati ng e,
t hi ol rEj[ f (ﬁé&gﬁﬁhe@ype coupl i néﬁﬁ’@l @g{éﬁ%%c’dgmg
hydmchlonde),
BOC (tert-butyloxycarbonyl); FMOC (9-fluorenylmethoxycarbonyl);

DCC (dicyclohexylcarbodiimide); CBZ (benzyloxycarbonyl);

Ac (acetyl); atm (atmosphere);

TMSE (2-(trimethylsilyl)ethyl); TMS (trimethylsilyl);

TIPS {triisopropylsilyl); TBS (t-butyldimethylsilyl);
DMAP (4-dimethylaminopyridine); Me (methyl);

OMe (methoxy); Et (ethyl);

Et (ethyb); tBu (tert-butyl);

HPLC (high pressure liguid chromatography);
BOP (bis(2-ox0-3-oxazolidinyl)phosphinic chloride);
TBAF (tetra-n-butylammmonium fluoride);

mCPBA (meta-chloroperbenzoic acid.

[0301] All references to ether or Et;O are to diethyl ether; brine refers to a saturated
aqueous solution of NaCl. Unless otherwise indicated, all temperatures are expressed in
°C (degrees Centigrade). All reactions conducted under an inert atmosphere at RT unless
otherwise noted.

[0302] 'H NMR spectra were recorded on a Bruker Avance 400. Chemical shifts are
expressed in parts per million (ppm). Coupling constants are in units of Hertz (Hz).
Splitting patterns describe apparent multiplicities and are designated as s (singlet), d
(doublet), t (triplet), q (quartet), m (multiplet), br (broad).
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a ROIJ~-CWHIJ, GAJ ROA R QOIJCNP»WR '~ 1IpN

A, Rui l R$ RORR..,: RR7_21 1-.-. 1 1 RJuulm
i N U I nol m COUPI | FO R, r'HFIVO, R{~.. NJ..F
1411 CN 14FRTUVR Rl Hy Y, A7 RS i,

[0303]R Lom—le@pllutmn pg@;s sp@ct\ra %A%n drﬁn %w{pouﬁ} Eéll‘l\{ﬁél daﬁj\vgre%i:qmﬁd on
a Wat\éﬁf X7 Lb@@élsln q?ﬁdlﬁég@let FsefDeqBpped Whth r@éﬂﬁro@pﬂplmﬁgaﬂon

npound ound S provi des Conpou
(ESD) ma ca)i IﬂVodegaromxp(zaa 200 rﬁg‘%um) rodsvppaiadedlight S@att@rﬁgg ! detector

atal ytic dr o na el
(ELS]% ﬁhée VG C éroalq%g IE? f&%@cﬁ e@’i‘%ﬁﬁjlﬂgﬁ C%Q{kz gfglca gel
platest Qsdﬁozfm) C@;Qa@hm \K/lﬁioﬂ]mulightv S%qumoad pbos@hmmb&oém acid,
reaction conditions to_provide Vg
Ninhyidgin fon ot #néseldedpdee pabation. oF %&?rﬁ%luwa %““—P%fé? byt PS&P%%Y on

o R e
[0304]<O-|)Tlieostﬁahhg|mat@dﬂpmmddeagenﬁcmdan@rep@mg thesy cqmp@nds are
eitherG;n!aﬂabCl:E from commercial suppliers such as the Aldrich Chemical Company
(Milwaukee, WI), Bachem (Torrance, CA), Sigma (St. Louis, MO}, or may be prepared by
methods well known to a person of ordinary skill in the art, following procedures
described in such standard references as Fieser and Fieser’s Reagents for Organic
Synthesis, vols. 1-17, John Wiley and Sons, New Yok, NY, 1991; Rodd’s Chemistry of
Carbon Compounds, vols. 1-5 and supps., Elsevier Science Publishers, 1989; Organic
Reactions, vols. 1-40, John Wiley and Sons, New York, NY, 1991; March J.: Advanced
Organic Chemistry, 4th ed., John Wiley and Sons, New York, NY; and Larock:
Comprehensive Organic Transformations, VCH Publishers, New York, 1989.

[0305] The entire disclosure of all documents cited throughout this application are

incorporated herein by reference.
2, Synthetic Schemes For Kinase inhibitors Of The Present Invention

[0306] Kinase inhibitors according to the present invention may be synthesized
according to the reaction scheme shown below. Other reaction schemes could be readily
devised by those skilled in the art. It should also be appreciated that a variety of different
solvents, temperatures and other reaction conditions can be varied to optimize the yields of
the reactions.

(0307} In the reactions described hereinafter it may be necessary to protect reactive
functional groups, for example hydroxy, amino, imino, thio” or carboxy groups, where
these are desired in the final product, to avoid their unwanied participation in the
reactions. Conventional protecting groups may be used in accordance with standard
practice, for examples see T.W. Greene and P. G. M. Wuts in "Protective Groups in

Organic Chemistry" John Wiley and Sons, 1991.
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F,.A A "/ W/ RETI/Ycl n, ry.~. \ Iy \  nFR
ReEUtlien "\ R Il 1 QNCF, Omnn! 1912 P, F NO R
Pl///I\\\Nw F P, "PIln9 fli IJ'"FR ! Afl NNl Rz AA
AS AC fl" Ru Pv r' flI, Rl I' HH AD AE AF RP .ne P"

OFPI ""ON [031.21 Referring to Schenme 4. U | mann
coupling of Conpound R with Conpound Z provides
Compound AA. Compoung; f onverted to
Conmpound AB ei t her b?%l@tﬁﬁﬂéﬁ%ﬁ?%&al cohol, am ne or
[0304] dhenernl Sjnyht&@z okties foy pedocinp bomgowikef m{,tpmegnowqmtuon are
ﬁo ] LA is reduced (e g, by catalytic
H?bg‘ehé‘f )n or nmetal reductions such as with Fe) to
form Conpound AC. Conpound AC is cyclized to form
Con'pound AD. 65 Conpound AD is treated with acid to
Schewgilde Conpound AE. Peptide coupling of Corrpound AE
ﬂ;h am ne provides Corrpo:und Ak Scherre 5: q,

%
(uPPO 1, : &0, Bi Do, dp 1 @ "/ R
%t | Je&qfr—M—so ]
CIOq “#* cOufdion R ™N n“hl caopiing i ﬁr [ w
Ndrn4un NO, zRi ~-! qr NF ;, D )

Xy = nnlo. aryl heteroonyl. cydoaikyl oic

i \\N g e Ry iy a,
Ry L | -

s ——— N T R 11 X 15 hato = R
gy W H
. : " Ay
~ B K G
E R}

|0309] Referring to Scheme 1, Compound A and Compound B are mixed and treated

under a variety of conditions to form Compound C. For example, the mixiure of
Compound A and Compound B can be treated with microwaves, either neat or in an
appropriate solvent, at temperatures ranging from 80 °C to 200 °C The nitro group in
Compound C is reduced by, for example, catalytic hydrogenation or metal reductions
(e.g., with SnCly} to form Compound D. Compound D is converted to Compound E using
NaNO, under suitable conditions {e g, in AcOH). Compound E is treated with an acid
(e.g., o-phosphoric acid) or under flash vacuum at 150°C ta 350°C to obtain Compound F.
If X in Compound F is halo, Compound ¥ can be further converted to Compound G either

by treating with alcohol, amine, thiol or by Suzuki type coupling.
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AY AZ 13A BB q'Br '° 'NN, ko/ g0 O~q RO R Y,k R

R YARI= RL N~NR N.FNWw __.. Og,. NMONT H

Qgi s BC BO BE BF [0313] Referring to Schene 5, Suzuki
type coupling of Conpound AY with a boronic acid
(Conpound AZ) under Pd nedi ated conditions (e.qg.,
$adbtmakis in presence of base such as Na2CB in a

sui tabl e sobvent at tenperatures rangi pg from 50C to
200C) prowides Co eupd _BA. Conpoun ¢~s subJ ec*tse .

éﬁo tra:tzm cgongi t¥ ods e 9., HNOY _to_ obtal R
d_BE' Yhe nler) gTo PSador C(‘.;rrp rid BB are w=d T P
ed“(“@“’g“““ by-cétal Vtic hydrogération or netal Y "‘\_ o

redwcti ons such as witth Fe) to formConpound BC. v R
Compound BC is cyclized to form Conpound BD. Con'pound
BD is further converted to Conpoynd BE either by

Rz
treating w-&h aj cohol, anine of, thi§1, or by Suz uki Hrty
fyrp@,codbﬂ\@lﬁn}jﬁ@g&omw&ug Fvve te d“c
by Sandrreyer\s» ion or cor)lye tétr 4 0 ami des, Ay r

peptide coupli with suitdbl'e acids [0314] I n eabh
of the abowe reaction procedures or schenes, the Y

U)g“]oﬁéﬁﬁ ShisEMERL $, Lnfﬂ}{am*pc%ugﬁrl:g:v‘@!t@tﬂﬁ dﬂmmﬂmﬁ@:oﬁ und $

Fious substituents otherw se tau herein, ‘
pestiei fbinpnendoT. Thengypn h!asmilcmﬁqulaé fli @mc&mect@rmmwytw

cecording to the sent . invent
PefeiaiThenana s PaTRE b TG S RARS . 20 Sound U
i Resd i ik Cahgo @316 ohpeurfire §ﬁﬁ§cl¢m@mﬂmeym Seaction
further exenplified, but not limted by, the follown

g
emﬂmtmm@so proatdedemepauné WhEompatHeY s f@ﬁth% apyeigt 4 Compound X

d t t d
Rl— '%%g.?‘gﬁ%%: ? Igol 81{11?1%%{/ lrl (ge& lﬁﬁl%@%@{ﬂﬂ%g Campound X
M ieda@aavien 4 base (&@21(/0;41) SGlajn QbnERIGHY .1 \ H2 /

Scheme 4:
L ?u 0y
CFy % oy
Hy cl iy
I 1 o R Tty \/ iy
R . | - Re — % Ra
| P o e, um o Vo, fio feduction | P s,
L Ry Ay
R z AB AL
Ry l?. F;u a
H " v, “z vy P
Ty A 7, ,.“\ HHWRZ2 R4 1, Yi— Ry
=, . f —_—
_— g D— —coon i
- /L\ ) O =
> R H P [T | a,
LR ” 1: % Ry " M H
AD AE AR

Ry 400 Myy 3 1t aRyd pyclonyd, eteeptyshlotiyl sic

[0312] Referring to Scheme 4. Ulimann coupling of Compound R with Compound Z
provides Compound AA. Compound AA is further converted to Compound AB either by
treating with alcohol, amine or thicl, or by Suzuki type coupling. The nitro group in
Compound AB is reduced (e g, by catalytic hydrogenation or metal reductions such as

with Fe) to form Compound AC. Compound AC is cyclized fo form Compound AD.
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+/ 180 "C, 20 min\ 4 h, 70C\ NC HZNNHN2

HO OH I\ N\~ \ ~ NaNO2/AcOH N Br Pd(0)/di ox

one/ 1CC03 N N o-phosphodc acid _ "\ 30 mn 2C2 / \
150C, LSh NML2VC20nin Br NN H 3 4 5 [0317]
2-chloro-3-nitropyridin (2. Cq, 12. 6nr nol , qu?

@@mdetSHr@ledmiﬁhﬁaﬂhlol Ihhedg dompagnd AR, Bapisle, COBB'@f’)& of
for wave reactor. The
o%pd)ug{ﬂ ';QIP 1?3411 ngcir}gglbigq ﬂ“@m oJHd 'ﬁ)onat ography 1t o
prOV|de the t|tIe conpound as a red solid (4.99).

%PMFH calc'd for CL1H3Br N3Q2, 293; found 293. Conpound
hewe 3¢ 3- br onopheny! ) pyri di ne- 2, 3-di amine  Br NH2 6

N NH [0318] Conmpound 1 (4.9g, 16.6mmol) was

di §50) ved,.d ni et rgnolnet 20mLy - -T n (JJﬁ%m£h$or| "
dlgh drate (i.5g, %3_3mml) was™h.gd dewe g | egemon
stisfred at 70 C#or“4 héurs, to pr ov e then,

conpound. Th@ product was confirnmed by LC M5 /—ggdltl on
of " excess tri et hyl am ne caused a solid to form The
solid was filtered and the solution evqporatedto

| eavg~amOf'f white Boli’ d”'L The sol MH_ arystalli Zf-d‘m W
A 7S

R G =5 _ o A =5
fre ] to Ihea,v >—(\ et g 1
E [T ‘_‘/ NH, &Ry
Ry N 3 u on,,- H bn,, H bty
BC Bh BE BF

[0313) Referring to Scheme 5, Suzuki type coupling of Compound AY with a boronic

acid (Compound AZ) under Pd mediated conditions (e.g , tetrakis in presence of base such
as Na;COj in a suitable solvent at temperatwes ranging from 50°C to 200°C) provides
Compound BA. Compound BA is subjected to nitration conditions (¢ g, HNOy/H2504) to
obtain Compound BB The nitro groups in Compound BB are reduced (e g, by catalytic
hydrogenation or metal reductions such as with Fe) to form Compound BC. Compound
BC is cyclized to form Compound BD. Compound BD is further converted to Compound
BE either by treating with alcohol, amine or thiol. or by Suzuki type coupling. Compound
BT can be converted to a halo by Sandmeyers reaction or converted to amides by peptide
coupling with suitable acids.

[0314] In each of the above reaction procedures o1 schemes, the various substituents may
be selected from among the various substituents otherwise taught herein.

[0315] Descriptions of the syntheses of patticular compounds according to the present

invention based on the above reaction scheme are set forth herein.

3. Examples of Kinase Inhibitors
[0316] The present invention is further exemplified, but not limited by, the following

examples that describe the synthesis of particular compounds according to the invention.
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the title compound (3.8g, 86%. [M+H] calc'd for
Cl1H10Br N3, 265; found 265. 67 Conpound 3:

3- (3-bronmophenyl )-3H[ 1,2,3]triazol o[ 4, 5-b] pyridine
NN INNG®G-Br [0319] Compound 2 (3.8g, 14,4mvol) was
di ssolved in a mxture of acetic acid (4nml), water
(4rnl) and nethylene chloride (4nml). The m xture was

comrg8a3} Sy SEmisER P d eyl kg 1, 200, 16, Tool)

etlon of the addition of

sodium n#trate, the mx%g/é@/:as br ought tor\[};&
C\ﬁfm@er at MRdastirr O Sufh- !, nded
lwanﬁoimned@,\j_ “eNREThy| enml\,
N(B‘énﬂ;a was added to the fsolution and the soHutg on was
then washed with water (3)330m) The organic | ayer was
dried over magnesium sulfate and then evepomated to

provide the title conpound (2.9g9, 73%.
calc'd for CL1H/BrN4, 274; found, 274.

N5brormg§gt |do[23b]|ndole BRI

R s 7oV L i
‘*206Fﬂt3‘ho phosp |c m_eim’l% .

"o 150C for gours, and thenntiended product
confirmed by LC MS. The m xturg was cooled to 0OC an;-pl
the acid néutralized with concentrated NaCOH.

[0317‘53Xt r 8Chiop8 S%Mpyﬁrﬁhﬁxb @@elzlﬁbﬁfoﬂ dequameaadd withisxt ur e
mpounds whi ch wa g%nocpurl fied % cactor.
BromkRhiGine 04 piroly B”d ém@miﬁ@ah @rzilﬂ(@@e% at ¢ Y A6

The p';/l_%.?t vas 13\%6@31'_(‘&0}%&@&?%%%&}@ td gf@vuﬁr #8118 corﬂipcbd)nd as a

red sé18 (42gy) (MM bhic@atos Cg HigBENAD),7 B Mayn 225, f ound 245.

S
ha
-

Compound 2: N2~(3~bromophenyl)pyridine»2,3—diamine

Br
NHo
AN
LD
N
N H
[0318] Compound 1 (4.9g, 16.6mmol) was dissolved in ethanol (20ml). Tin (II)
Chloride dihydrate (7.5g, 33.3mmol) was added and the solution stirred at 70 °C for 4
hours to provide the title compound. The product was confirmed by LC-MS. Addition of
excess triethylamine caused a solid to form. The solid was filtered and the solution

evaporated to leave an off white solid. The solid as recrystallized from ethanol to leave

the title compound (3.8g, 86%). [M-+H] cale’d for C11HioBrNs, 2653; found 265.
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68 Conpound 5: 5-phenyl-9H pyrido[2,3-bJindole \ / N
H [0321] Conpound 4 (20ng, 0.081mmol) was mxed with
phenyl boronic acid (20 ng, 0.16 nmol) and Tetrakis
Pd(0) catalyst (19 ng, 0.016 mml) in a solution
conpris [

di oxane m rated K2CO3
Compgaymg; 3: o?r(% PropheRiE)- érﬁxﬁltﬁ'%m%ﬁé%loh%g%’ W’P a nicrowave
reactor at 150 C for mputes. Purification by HPLC
afforded the title conmppung as a tan solid (4 ng,
229% . 'H NMR (400 NMHzZN ) S 8.39 (s, 1 H 8.10

(d, J=7.84 Hz, 1 H 7.67 ( 2 H 7.60 (m 5 H 7.27
(m 2 H. [MH calc'd fog 17H12N2, 245; found 245.
Conpound 6: 5- brono- 8- net pyrido[ 2, 3-b] i ndol e:

Br N NH [0322] The title conpound was syn%hesn zeg
[0319)si nGompoankl (gt d4groediwpediselyakin a raixgrs phagtis geid (4mb),

waterZenp g TFR R Al T ARITRE A0 BOL PR B S

mtrat@(ll@ gH)ds 7imﬁo1§wlala sla;ww adBled:8Upsn cadmpletidn 62th¢ ddditignvf $dium

52 (d, J=6.8 Hz 1 H) 7. (
nitratg, thp ml{tmwa%p@gm @90 ETPRAEIG an%tsffedféﬂﬁ% mpiiés. e
mtengeozf;@%ﬁb‘é §7a§ cqafimed by LGNS, A Ieglglene chlonde e (30ml) was added 0 the

ole: Br NH
solutiod B3 kheldodutiontw e teanpashed w@w%&ﬂﬁh&nﬁe@hﬁgﬁgﬁycéwef was

dl‘led%{\]/?@l‘ %gg%%m% gu(i%dot%?n %rg%éﬁe%eti %gcltvg(?e tge H}l?ﬁ&ggﬁt@i (2?@',

739%Y M-8 cale’d for Cp H7BrNy, 274; found, 274.

Compound 4: 5-bromo-9H-pyrido[2,3-blindole
Br

NN
[0320] Compound 3 (2.8g, 10.2mmol) was dissolved in ortho-phosphoric acid (40ml).
The mixture was heated to 150°C for 18 hours, and the intended product confirmed by LC-
MS. The mixture was cooled to 0°C and the acid neutralized with concentrated NaOFL.
Extraction with methylene chloride afforded a mixture of Compounds 4 and 4', which was
then purified by HPLC to provide Compound 4 (180mg, 9%). "H NMR (400 MHz,
CD;0D) §9.16 (d, J=7.8 Hz 1 H) 8.48 (s, 1 H) 7.62 (d, J=7.8 Hz 1 H) 7.52 (¢, J=6.8 Hz
1 H) 7.44 (m, 2 H). [M+H] calc’d for CyyHiaN2, 245; found 245.
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7.18 (d, J=7.83 Hz, 1 H 7.31 (d, J=7.83 Hz, 1 H) 8.37
(d, J=2.02 Hz, 1 H 8.65 (d, J=1.77 Hz, 1 H 12.01
(s, 1 H. [MH calc'd for C13HL1BrN2 275, 277; found,
275.2, 277.2. Conpound 8:
5- (3 (net hyI suI fonyl ) phenyl ) -9H pyrido[ 2, 3-b] i ndol e
title conpound was synthesized
Comggpwbsag Rﬁﬁﬁl’l &H&gée‘&mﬂ@% that described in the
preparation of compound #=u _
3- et hyl sul f onyl phenyl boc acid. Yield =27% 'H
NVR (400 MHz, DVMSO) 6 8. 49 , J=0.076 Hz, 1 H 8.15
(s, 1 H 808 (d, H 8.02 (d, J=7.6 Hz,
1H)787(t 1 @ 04, 1 H 7.59 (m 2
H 7.19 (d, J=8. /03 (m 1 H 3.32 (s, 3
H) . [I\/H-H] calc'd for C18‘Hl4 S, 323; found, 323.
Compound 9:

(0328} ( BQOBtHwyh@&I(Z(bngAI@Qﬂienml) woHIad Wigh PheayBrerdoped (20 mg,

0116 b b oL e B MR B o F e

IOX%HGQB %ﬂ?hﬂc??sz@ﬁraﬁéﬁ@@lmgdoﬁltﬂjﬁ (). . The mlxtufje wassheated ina
et hyl sul fon en oroni ¢ agi % N?/R
TICTPR O IRAGEOT e@l@éf& ) migues. Ppri atlgmpg }géL ffl egllefgt

o BB 5 S e S 51 91

(d, JL%Jr&{zcam 7d57f(m 2GIOHAGNRPB) 733 (i, AN dMVE3T). cami for

oun

vamnglﬁéi-ioﬂw PHD[ 2, 3-b]i ndol - 5-yl ) pheny! ) et hanesul f onam
ide O 11 HN-S'" O NN

‘Compound 6: 5-bromo-8-methyl-9H-pyrido[2,3-b]indole:
Br

S

| e :
[0322]  The title compound was synthesized using an analogous procedure to that
described in Scheme 1 except that 5-bromo-2-methylaniline was used as the starting
material. " NMR (400 MHz, CD;0D) 8 9.16 (d, J=7.8 Hz 1 H) 8.48 (5, L H) 7.62 (d,
J=7.8 Hz 1 H) 7.52 (d, J=6.8 Hz 1 H) 7.44 (m, 2 H) 2.27 (s, 3 H). [M+H] calc’d for

C17H12N2, 257', found 257,

Compound 7: 5-bromo-3,8-dimethyl-9H-pyrido[2,3-b]indole:
Br

l\
N/ﬁ

[0323]  The title compound was synthesized using an analogous procedure to that

described in Scheme 1. "H NMR (400 MHz, DMSO-dg) 8 ppm 2.48 (s, 3 H) 2.52 (s, 3 H)
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H [0326] The title conpound was synthesized using an
anal ogous procedure to that described in the
preparation of conmpound 7 using

3- (et banesul f onyl am no) phenyl boroni c acid. Yield=
63% 'H NVR (400 MHz, CH3OD) 8 8.42 (s, 1 H) 8.28 (d,

7.18 (;fé-z-ﬁgg',ﬁzil Eﬁ? 7?3_1471@, %%.ssiﬁéb Pﬁ; 5'557 f%,,%zgozzﬁzg (thrazslgk'g, J=1.77

Hz, I17HPR®R.00(s, I E8. GV chlch) fof G (BINR7H) 277; &3l 2782177 2.
[MtH calc'd for C18H15N302S, 338; found 338.
Conmpound 11: 5-mtolyl-9H pyrido[ 2, 3-b]indol e ox?

. Ehe_dd gt g e3igdolsi ng an

Comld oébﬁg‘ﬂ é?iggﬂégsﬁg@ﬁ?lo Ry YRR BYRdIES RS
preparation of compound 7 gisfng mtolyl boronic acid.
Yield= 18% 1H NWR (400 SoCH3OD) 8 8.35 (s, 1 H)
8.01 (d, J=7.84 Hz 1 H) B (d, J=4.8 Hz 2 H) 7.45
(t, 1 H 7.39 (m 3 H 7WRL/(t, 1 H 7.16 (m 1 H
3.30 (m 3 H. [MH calc'd C, 8H14N2 259; found
259. 71 Conpound 12:
N-cycl opr opyl - 3- (9H pyifj 09 b] i ndol - 5-yl ) benzenesul
fonamde “~~HN-a S50 W I [0328] The title
conmpound was synt hesi zed usithg an anal ogous procedure

that described i i f car
03281 ng P L REOREPBHF BT PERBYTS BhEmyTissT SRR g dyeg
in e i hBulf fonl@acid.
oy APBLAOR My R Si csion
Yield=27%9 CHMRIRL46) M8 DMEO) 58.49 d7J=6801<§er,21 H) 8454y 1(1d) 8.08

0 e By el bl PP g 2

H) 711048 =364z, 1 H) 7.03 (m, 1 H) 3.32 (s, 3 H). [M+H] calc’d for C1sH1N2038,
323; found, 323.

Compound 9: 5-(3-(ethylsulfonyl)phenyl)-9H-pyrido[2,3-blindole

[0325]  The tifle compound was synthesized using an analogous procedure to that
described in the preparation of compound 7 using 3-ethylsulfonylphenylboronic acid.
Yield= 48%. 'H NMR (400 MHz, CH:0D) § 8.46 (s, 1 H) 8.15 (s, 1 H) 8.09 (t, 2 H) 8.02
(d, J=7.84 Hz, 1 H) 7.88 (t, 1 H) 7.74 (m, 2 H) 7.35 (m, 2 H) 3.30 (s, 2 H) 1.28 (1, 3 H).
[M+H] calc’d for Ci19H1gN2O,S, 337; found 337.
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Conmpound 13:

5- ( 3- net hoxyphenyl ) - 9H pyri do[ 2, 3-b]Jindole 0" \ / N
N H [0329] The title compound was synthesi zed using
an anal ogous procedure to that described in the
preparation of conpound 7 using 3-net hoxyphenyl boroni c

aC| Y 420/ I 02
Compgnd 107 1545 orggpsragig T pladfinaiiihaty s, °F
1 H) 7.17(d J808H22H)(712(m | H) 7.10 (d,
J=9.08 Hz 1 H) 3.85 (s, SHNﬁ)S—{MFH] calc'd for
CLl8H14N20 275; found, 275, {725 Conpound 14:
5- (3, 8- di met hyl - 9H pyr | .@ “b]i ndol - 5-yl ) - 2- met hoxy-
N- et hyl benzenesul f onamhdg HN- MeO O S10 N [ 0330]
The title conpound was synthesized using an anal ogous
procedure to that des ) the preparation of
conpound 7. 'H NWMR (4dp PAVBO- d6) S ppm 2. 27 (s,
3 H 2.53 (d, J=5.05 I>\z;™8 H 2.59 (s, 3H)401(s
H 7.00 (d, J=7.33 Hz, 1 ®) 7.18 (g, J=5.05 H,

3
[032(#) 5;T%%tit(h3¢_ofg 7n § a%&nt}]_iﬁzﬁ_%edéjﬁ%% @%ﬂjﬁg&gﬁﬁodﬁureﬁohﬁm

descri‘@ed Tn e p&ébaraimﬁ 025’0 ou ’H)sniﬁg ZIméﬁanahaﬁomarﬂhxo) 1 H
1 (s for C21HZIN303S 396,
phenflb@md],c 38% Y@ld@@ I}@Q (400 MHz, CHs0D) (s, ) 8.28 (d,

I=1 6 H DS AP S 4o S PR AT b 1 752 @,

J=732Hz1H)7.24 (d, J—86Hz 1H)731 (t, 1 H) 2.93 (s, 3 H). (M+H] calc’d for
C13H15N302S, 338; found 338,

Compound 11: 5-m-tolyl-9H-pyrido[2,3-blindole

[0327]  The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 7 using m-tolylboronic acid. Yield= 18%. 'H
NMR (4b0 MHz, CH;0D) 8 8.35 (s, 1 H) 8.01 (d, J=7.84 Hz 1 H) 7.62 (d, J=4.8 Hz. 2 H)
745 (t, 1 H)7.39 (m, 3 H) 7.21 (t, 1 H) 7.16 (m, 1 H) 3.30 (m, 3 H). [M+H] calc’d for
CygHi14N; 259; found 259.
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N NH [0331] The title conpound was synt hesi zed using
an anal ogous procedure to that described in the
preparation of compound 7. 'H NVR (400 MHz, DMBO-d6) S
ppm226 (s, 3H 2.48 (s, 3 H 2.61 (s, 3 H 7.06
J=7.33 Hz, 1 H 7.36 (d, J=6.82 Hz, 1 H 7.51 (d,

0 : 7.82 (d,
Comym;n éz[g\f-cyicl?%?lop;yl (9§-Iq§yrg§>[% ﬁg]igl%p}ybl—yggwemspl(fggaimgg
Hz, 1 H 8.27 (d, J=2.02 Hz 11.96 (s, 1 H.
[McH calc' d for 020H19N@Q§'§ . found, 366.3. 73
Conpound 16:
3- (3, 8-di net hyl -9H pyri d
di met hyl benzenesul f onam
title conpound was synthesi
procedure to that desc

3 b]i ndol -5-yl)-N, N
O NNH [0332] The

the preparation of

M50 d6) S ppm 2.27 (s,

3H)262(s,3|—|)2.7 ,N6H)708(d J=7.58 Hz, 1
7.38 (d, J=7.33 Hz, HH7.51 (s, 1 H 7.86 - 7.96

[032%)”" c 4%1 tor fk ﬁ@%ﬁ’f@& §}%t§%s éleglo u n%é %58%@%9‘%0&{0 :I\’{rg ou n%fe to that

descﬂﬁed in the preparation compound 7 usmg 3-(N-
(et hyl sul fonyl )phen_y}gﬂ)g1 8~-rnet 9H— pyr.i do %
cycl(]ﬂlﬁw%wéfalw phenylboreic. [ Bighl 19the HiNVR @Qﬁﬂ\éUﬁoC @D) 8.38

&, 13T 400 18 20 A R B ISR e 1 0k % 10 7

@ 1 m%.ﬁslunj\m/ﬁq)(%mmw’ae SCHRODINS.18 (¢, 1 H) 2.26 (m, 1 H) 1.28 (s, 2 H)
0.53 (m, 2 H). [M+H] calc’d for CaoH17N30,8 364; found 364.

Compound 13: 5-(3-methoxyphenyl)-9H-pyrido[2,3-blindole
O..--

£
|j

[0329] The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 7 using 3-methoxyphenylboronic acid. Yield=
42%. 'H NMR (400 MHz, CH;0D) & 8.02 (d, J=7.08 1 H) 7.60 (m, 2 H) 7.48 (1, 1 H)
722 (m, 1 H)7.17 (d, J=8.08 Hz 2 H) 7.12 (m, 1 ) 7.10 (d, J=9.08 Hz 1 H) 3.85 (s, 3
H). [M+H] cale’d for CigH14NoO 275; found, 275.
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8.41 (s, 1 H 8.13 (s, 1 H 8.08 (d, J=8.08 Hz 1 H
7.99 (t, 2 H 7.86 (t, 1 H 7.52 (d, J=8.08 Hz 1 H)
7.23 (m 2 H 2.70 (s, 3 H 1.28 (m 3 H. [MH

calc'd for C20H13N202S 351; found, 351. 74 Exanple

18:

Compoyrgl st fyd. 8ulimethyt-§marigelR.33bindel-fethgmahexyyit dof 2, 3
-.bl i ndgl ~0,0 NH[0334] The title conmpound was

meth%l%qzﬁ%essflz%%g“&lglgng an anal ogous procedure to that
described in the preparatiomiof conpound 7. 1H NMR
(400 MHz, CH3OD) S 8. 2.~ H 8.17 (t, J=3.83 Hz,
1 H 8.07 (d, J=7.83 Hz I)-i§ P o8 (d, J=8.08 Hz, 1 H)
7.92 (s, 1 H 7.86 (t, ¥l Hz, 1 H 7.51 (d,
J=8.59 Hz, 1 H 7.23 (d, J 58 Hz, 1 H 2.68 (s, 3 H
2.38 (s, 3 H 1.28 (t, J=7.33-", 3 H. [MH calc'd
for C21H20N2O2S; f ound Q- npound 19:
N-(3-(3,8-di nethyl -9H dyrido[/Z, 3 b] i ndol -5-yl ) phenyl ) p
ropionamde HN-- O N NN [®335] The title conpound
was sgnthesized usi ng an anal ogous procedure to tha

[033Wes c TheEtle Formpimdgrasantensi BIECHAPSlAsRTS7ProcHdURR that
3% S SR 20 el Sy 22
(s, 31 @:533(@,@:5.70531!1%(3111) 2.59 %/ 34%),4.01 643 H,7.00 @| y=7735Hz( dH) 7.18

J=8.84 He, 1? 7.47 (s, 1 'H 7.54 %dd Jgﬁ.% A88 0
(g, J#505 Bz, Hi1) 7.307d(F=7.3Hz, 64543 (d k8 893k, (gD 7.8 (d. =52 Hz,
1 1) mﬁg%'sgi 4o D9 SRAPAOER, 73447 Hh R 82738 =22 Ha, 110

11.9NsCY 8hopmem| cale’ Jo8C Ak 058 30%ifyuridd8p@33- b] i ndol - 5-y
| ) benzam de o 1-p

Compound 15: 3-(3,8-dimethyl-OH-pyrido{2,3-bJindol-5-y1)-N-

methylbenzenesulfonamide

[0331]  The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 7. 'H NMR (400 MHz, DMSO-dg) 6 ppm 2.26
(s, 3 H) 2.48 (s, 3 H) 2.61 (s, 3 H) 7.06 (d, J=7.33 Hz, 1 H) 7.36 (d, J=6.82 Hz, 1 H) 7.51
(d, J=2.02 Hz, 1 H) 7.60 (g, J=5.05 Hz, 1 H) 7.82 (d, J=7.58 Hz, 1 H) 7.86 - 7.93 (m, 2 H)
8.00 (t, J=1.52 Hz, 1 H) 8.27 (d, J=2.02 Hz, 1 H) 11.96 (s, 1 H). [M+H] calc’d for
CooH19N30,S 366; found, 366.3.
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NH N NH [0336] The title conpound was synt hesi zed
usi ng an anal ogous procedure to that described in the
preparation of compound 7. 1H NWR (400 MHz, MeQD) S
ppm 0. 65 (dd, J=3.79, 2.02 Hz, 2 H 0.82 (dd, J=7.20,
2.15 Hz, 2 H 1.93 (s, 1H) 237(3 3H) 268(s 3
H 2.88 (td, J=7.20, 4.04 %é J=7.58 Hz,
Compoynd 76:58-(3, 3dlimgtayl- %@Pmdv[@ %Elmdp -Seih)-NB3' - 7. 59 (m
7.71 Hz, 1 H 7.77 (dt, J=7.64, 1.48
dm‘e@ﬂﬂzeﬁ?%ﬁ“’%@ J=0.76 Hz, 1 H 7.95 (dt. J=7.64,
0. 98 Hz, 8.05 (t, J=1.7Y Hz, 1 H 8.24 (br. s., 1
H [ MH] calc d for czsmg,m:ﬁ), 355; found, 355.
Compound 21: -
N-(4- (9H pyrido[ 2, 3-b] i ndg
O-~ NHO S NN H [033
synt hesi zed by m xi ng ConpOuR
benzenet hi ol (211, 0.20
0.1 Omol ) and
[1,1'-Bi s(di phenyl phosphi a8 erxocene] di chl or opal | adi
un( | I) (7rrg, Odmol) ik DI\% and heating at 170C for

02080, RSRS8Oy TSR pBhone 1 o

desc:@_algg??hcsplgp%zu&tg of émﬁpﬁfhdh %71 r%&l(md MHF=BMEOdg) & pin 2.27

(9
(s, wﬁa Msr&mzﬂ)ocz aﬂ)oons (deﬁ S%HElzlfl)ﬂ)?J (dli—wgrb LD 7.51

o 1iieisna 758 82 ol ATY Aoy ok 515, LY R caera fo

CuHz N3O, 380; found, 380.3.

'\

0

-yl t hi o) phenyl ) acet arni de
The title conpound was

d 4 (25ng, 0.1 Omol,

si um car bonat e (33ng,

Compound 17: 5-(3-(ethylsulfonyl)phenyl)-8-methyl-9H-pyrido[2,3-blindole

[0333] The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 7. Yield=51%. 'H NMR (400 MHz, CH;0D) &
8.41 (s, 1 H) 8.13 (s, 1 H) 8.08 (d, J=8.08 Hz 1 H) 7.99 (t, 2 H) 7.86 (1, 1 H) 7.52 (d,
J=8.08 Hz 1 H) 7.23 (m, 2 H) 2.70 (s, 3 H) 1.28 (m, 3 H). [M+H] calc’d for CyoHisNoO25
351; found, 351.
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S NN H [0338] The title conpound was synt hesi zed
usi ng an anal ogous procedure to that described in the
preparation of conmpound 21.Yield= 39% 1H NWVR (400
MHz, CH30D) 8 8.40 (s, 1 H 8.15 (s, I H 8.10 (d
J=7.84 Hz 1 8.01 (d, J=8.56 Hz 211) 7.87 (t, 1

Exaiplith - é@l%ylsqlﬁwﬁ)g@&egﬁ fupenet spiiide ééazmdpzﬁmd

291. Conmpound 23:
5- (phenyl t hi 0) - 9H pyri do[2,03_>_- Jindole S NNH
[0339] The title conpound Wwag=<sgynt hesi zed usi ng an
anal ogous procedure to thdescri bed in the

{

preparation of compound 2 ield= 18% 1H NWVR (400
MHz, CH3OD) S 8.66 (d, J=7784 Hz 1 H) 8.33 (s, 1 H)
7.56 (d, J=8.32 Hz 1 H 7. 45 1 H 7.25 (m 3 H)
7.21 (d, J=7.93 Hz 2 3 1 H 1.30 (t, 2 H).
[MtH calc'd for Cl7H12K & found, 277. 77
Conmpound 24: N

5-(benzyl t hi o) - 8-net hyl - 9H p r|d0[23b]|ndole S NN

[0334) * [ Odaditlcrrmpeprd wag W@?@WEX WeiBg 8y Prabesnus pEpcadyiado Het

descﬁﬂeacﬂ 19Q1?¢‘;|§reﬁ£r9§&géé¥ SchuhB3! 'gARRIUBE Hreh Q}ﬁ@&))( 887 G, L H)
8.17 MHzrs SHIBED) H)ES 37 @ﬁﬂ;ﬁ 8371 ﬁﬁ? I9I8 (d JH)S G 1%; I(H) 7 @2@ 1H)

7, 86@ ég'}' (7§ Hzlﬁ';) 72512@;1 2758 59 H.q)'_bl q)mm] (degﬁ_-z)ﬁaﬂgo; H) oeg (:')3 H)
2.38 %E%*ﬂﬁi\.@ss(t?%sﬁ RHNE £y 3PMEH] cale’d for CayHagN,02S: found, 364,

Compound 19: N-(3-(3,8-dimethyl-9H-pyrido[2,3-bJindol-5-yl)phenyl)propionamide

HN(

Q)

'\\ {ib

NN

[0335]  The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 7. '"H NMR (400 MHz, MeOD) & ppm 1.20 (t,
J=7.58 Hz, 3 H) 1.93 (s, 2 H) 2.41 (s, 3H) 2.68 (s, 3 H) 7.21 (d, J=7.58 Hz, 1 H) 7.31 (dt,
J=7.07, 1.64 Hz, 1 H) 7.50 (d, /=8.84 Hz, 1 H) 7.47 (s, 1 H) 7.54 (dd, J=3.41, 1.64 Hz, 2

H) 7.97 (t, J=1.64 Hz, 1 H} 8.29 (br. s., 1 H) [M+H] calc’d for CoH» N30, 344; found,
344,
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Conmpound 25:
5-(benzyl thio)-3, 8-dinethyl-9H pyrido[2,3-b]indole S
N NH [0341] The title conpound was synt hesi zed usi ng
an anal ogous procedure to that described in the
reparation of c Qu 21. 1H N

Comppa 20N G iopwpry a8 By RIS ¢ JM%‘lﬁy'v‘?%@mde
(dd, J=7.45, 1.39 Hz, 1 FD 7.1~ 7.19 (m 1 7.21
(dd, J=6.19, 1.39 Hz, 2 (;.ﬁgéid J=9. 09 FE 1 H
7.24 (s, 1 H 7.87 (s, | S (br. s., 1 FD 8.91
(d, J=1.52 Hz, 1 H. [Mt gal c' d for C20HL8N2S, 319;
found, 319. 78 Conpound
3- (6-chl oro- 3- net hyl - 2-ni
)-2-fluoro-5- nethyl pyri
Hot,B i so2El 11 02N
Cs2CO' Pd2(dba) 2, PCy,. F (52% N F
p. di oxane, rolux 1 82 ( § 03 OFE O02E1
FelHOA0 \ | / CF, HOA H2SO4 H80C \ | reflux CFA 1200C

[033683%ThE titld é8¥ound’ whelWRthdsizet isidg-Hdn NobiddouB4réedure to that
described in the preparation of compound 7. "H NMR (400 MHz, MeOD) & ppm 0.65 (dd,
J=3.79, 2.02 Hz, 2 H) 0.82 (dd, J=7.20, 2.15 Hz, 2 H) 1.93 (s, 1 H) 2.37 (s, 3 H) 2.68 (s, 3
H) 2.88 (td, J=7.20, 4.04 Hz, 1 H) 7.22 (d, J=7.58 Hz, 1 H) 7.50 (dd, J=7.58, 0.76 Hz, 1
H) 7.53 - 7.59 (m, 1 H) 7.66 (t, J=7.71 Hz, 1 H) 7.77 (dt, J/=7.64, 1.48 Hz, 1 H) 7.91 (d,
J=0.76 Hz, 1 H) 7.95 (dt, J=7.64, 0.98 Hz, 1 H) 8.05 (t, J=1.77 Hz, 1 H) 8.24 (br. 5., 1 H)
[M-+H] cale’d for CosHziN30O, 355; found, 355.

02E1 c¢i C ( cF,
P2 Cu, NVP, 190C NO

Compound 21: N-(4-(9H-pyrido[2,3-blindol-5-ylthio)phenyl)acetamide

oﬂ(
NH
g
S
-~
N
N H

f0337] The title compound was synthesized by mixing Compound 4 (25mg,
0.10mmol, benzenethiol (21ul, 0.20mmot), caesium carbonate (33mg, 0.10mmol) and
[1,1”-Bis(diphenylphosphino)-ferrocene]dichloropalladium(Il) (7mg, 0.01mmol) in DMF
and heating at 170°C for 20 minutes in a microwave reactor. The product was purified by
HPLC (Yield= 42%). 'H NMR (400 MHz, CH;0D) 8 8.97 (d, J=7.84 1 H) 8.41 (d,
J=5.56 Hz 1 H) 7.55 (m, 3 H) 7.50 (t, 1 H) 7.40 (g, 1 H) 7.36 (d, J=8.84 Hz 2 H) 7.12 (d,
J=7.36 Hz 1 H) 2.11 (s, 3 H). [M+H] calc’d for C;oH;sN30S 334, found, 334.
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O2Et O02Et H Nr\iN~. COON 2 HATV, TEA, DM O H (TBD)
N HNN 86 87 [0401] 2-Fl uoro-3-iodo-5-picoline (15.0
g, 63 mMmmvl) was added drop wi se during 2h as a
solution in NW (20 nL) to a stirred suspension of
3,4-dichlororo-2-nitro-6- (trifluoronethyl)-toluene
(52.1 g, 190 mmol ) and copper (12.1 g, 190 mmol) in

5 | etion of the
Conleadéié 6gH%ﬁ§ﬁw%%ﬁjﬁgﬁ?gﬁébﬁggﬁ%ooIed to room
tenperature, filtered, rj d with NW (3x5 nl)
fol | owed byI3tOAc(IxI ). The filtrate was
diluted with Et QAc (400 affording a turbid
solution. The organic |layer/ was partitioned with sat.
NaHCO3 (150 m -) affording suspensi on/ enul si on. 1420
(50 ni) and McONN (50 i) added to aid
solubility. The aqueou s washed wth Et OAc
(5x150 nL). The organi S were conbined dried
(MySO4), and 79 concentﬁ%teﬁ i n vacuo.

s e SRS B 48
desmﬂfls:l)d@n U?egnr&%htﬁm &%oﬁ{%ﬂcﬂ@pﬁew 91@'\/55@}@@12 480 Mﬁf‘ di$,0D)

, (.86- (m
0 8.4Q2 (34 Hs8. ISES), 1 H)?I\HQ(ESYMT MH]Z Icd) g.0dl (di thC’iMHi@QZIBM\MO@ 1 H)

7.71 é‘? 5)9?3?? (ﬁﬁ%@?% Q{QW IR ﬁfﬁﬁ) 524t 2 5D 5 [¥HH calgrdbie  h

CislYNLBpheRyha 20! ) - 2-fluoro-5-methyl pyridine CaEt \|
. )/4% N F N2

Compound 23: 5-(phenylthio)-9H-pyrido[2,3-b]indole

o

S

N

)
-~
N" R

[0339] The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 21. Yield= 18%. "H NMR (400 MHz, CH;0D)
6 8.66 (d, J=7.84 Hz 1 H) 8.33 (s, 1 H) 7.56 (d, J=8.32 Hz 1 H) 7.45 (t, 1 H) 7.25 (m, 3

H)7.21(d,J=7.93Hz 2 H) 7.14 (q, 1 H) 1.30 (t, 2 H). [M+H] calc’d for Cy7H;oN,S 277;
found, 277.
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[ 04021 A mi xture of
3-(6-chloro-3-nethyl-2-nitro-4-(trifluoronethyl)phenyl
)-2- fluoro-5-nmethylpyridine (6.0 g, 17.2 mmol),

3- et hyl sul fonyl phenyl boronic acid (4.79 g, 22.4
mol ), bi s(di benzylidi neacetone)Pd(0) (1.48 g, 2.6

Co h trs. [ O | . .2 mmol ),
RS bl oaniiiiel i e S
heated at reflux for 4.5 After conpletion the
reacti on was cooled to ry tenperature, filtered,
rinsed wth di oxane, Qncentrated in vacua. The
resulting oil was reconstitdted in EtOQAc (75 nl)
washed with H20 (1x30 ni) and brine (1x30 ni), dried
(MySO4), and concentr at eg acua. Purification by
silica gel chromatograf exanes/ Et CAc) gave 6.5
g (78% of the title sQrf as a tan solid. '"H NWR
(400 MHz, DVMSO-d6): S 8.15 I(Is 1H), 8.04 (s, 1H),

[034@ 90T§ ?ﬁg(sg}ng%@ ’%syntﬁeﬂéed(tgsm%q;{gna@g?gs ?@cecggé to that
desmﬁbeﬁBn (tte, plap-s)laud»ﬁ)f(cﬁﬁpoﬁmﬂ Yeaks 1496, o QRAHLAMANROASIL0D)

found 4

588810, ot/ W FoyiiA oL B (1o 7.8 Gy 97 (s B35 H 1
H) 6.3 thf)of%%f §h! YOLPARLEN ADLORENGs HATdG B N

3 (3 (ethylsulfonyl) 4- nethyl 3-nitro-5-

met henyl )-2-fluoro-5-nethyl pyrid

Com'g 4%\%’45[ 3)611&39 1d)meq1Ylo‘?ﬁ‘@3ﬂ¢0[é;3 bBeolds. 3 mol ),

HOAc, (32 rlL), and H20 ( nm.) was heated at 80 C for

2 h. After conpletion t eacti on was concentrated

I n vacuo. The residue wa constituted in

di chl oronet hane (100 nL), fidtered, and rinsed with

di chl or onet hane (3x30 nL). or gani ¢ phase was

washed with sat. NaHCOB (I x1 ) and brine (1x50

m), dried (MgSOH), nd concentrated in

vacuo. Purification by chromat ography (1:1

hexanes/ Et OAc) gave 5.0 § (Eﬁ% of the title compound

as a tan solid. 1H NWR (400 MHz, DMSO-d6): 87.93 (s,

1H), 7.67-7.7.71 (m 2H), 7.53 (t, 1H), 7.46-7.48 (m

[03413H) . The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 21, "H NMR (400 MHz, MeOD) & ppm 2.54 (s,
4 H) 2.59 (s, 3 H) 4.27 (s, 2 H) 7.18 (dd, J=7.45, 1.39 Hz, 1 H) 7.16 - 7.19 (m, 1 H) 7.21
(dd, J=6.19, 1.39 Hz, 2 H) 7.25 (d, J=9.09 Hz, 1 H) 7.24 (s, 1 H) 7.87 (s, 1 H) 8.22 (br. s.,
1 H)8.91 (d, J=1.52 Hz, 1 H). [M+H] calc’d for CogH NS, 319; found, 319.
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7.42 (s, 1H), 6.93 (s, 1H), 5.09 (s, 2H), 3.11 (q,

2H), 2.27 (s, 3H), 2.21 (s, 3H), 0.85 (t, 3H). M

(ES) [m+H] calc'd for C22H20F4N202S, 453; found 453. 3.

Compound 85:

5-(3- (et hyl sul fonyl ) phenyl)-3,8-dinethyl-7-(trifluorom
Cahpybyd IHB2:py ri-Héi2od- binctg bl aitas ¢ atfmoBORE Yy 1iEHE8nyIN2Miuoro-5-

méll’gl(j@é‘t"iifi??sulfonyl) 2-(2-fl uoro-5-nmethyl pyri din-3-yl)-4
-rnet hyl - (t@ifluoromethyl)bi phenyl -3-am ne (340 g,

10. 8 mmol ) i ssol v HOAC (o3 Egtgo L and dre
at m far B di. Tew jon m xt was coelegt oo,
r oom eraf ik aw-al forAli g, a CEY&ELalkinecr the

resul ¥i fig suspemsi on whs ' filter echdordime®y wit Hl

(3x5 ni) fol lowed by H20'(3 x10 ni) @Hd the solY d§
dried in vacuo tEglve 3.73 g (709 4 9f, the title"
compound as a ife solid. NWR anal (£1's confirmed that
t he product wa acet ateHgglt 1H

@ so| agFed s the
ni.o@. s@?—% (s 1))

NI\/R (4 , 12 ~0-orfis
ﬁ(ﬂg 5 (spedH) . b (m1i°5§w,

790 (t 1Fl), WSENs, 1H), 7.42%=sw MH), 3.43 (q,
2H), 2.76 (s, 3H),s2.28 (s, 3H), 1.9% (s, 3H), 1.18
(t, 3H. M5 (ES) [mtH calc'd for C22H, 9F3N202S, 433;
found 433. 3. 8, Lonpound 86: 0,Et
5-(3-(ethyls onyl ) phenyl) - 3, 8- di met hseh- 9H-pyri do[ 2, 3
-b] i ndol e- 7- rboxylic acid sO2Et WL N N HAQ405]
5-(3- (et hylsul L heny;l”)"\sf"s d| methyl (Lrifluorom

2, 3- "RATU, TEA, DNMF
NN {TBD} NN

88 87
[0401] 2-Fluoro-3-iodo-5-picoline (15.0 g, 63 mmol) was added drop wise during 2h as a
solution in NMP (20 mlL) to a stimed suspension of 3,4-dichlororo-2-nitro-6-
(triflroromethyl)-toluene (52.1 g, 190 mmol) and copper (12.1 g, 190 mmol) in NMP (115
mL) at 190°C. After completion of the reaction (2.5h), the mixture was cooled to room
temperature, filtered, rinsed with NMP (3x5 mL) followed by EtOAc (1x100 mL). The
filtrate was diluted with EtOAc (400 mL) affording a turbid solution. The organic layer
was partitioned with sat. NaHCOs (150 mL) affording a suspension/emulsion. ;0 (50
mlL) and MeOH (50 mL) were added to aid solubility. The aqueous layer was washed
with EtOAc (5x150 mL). The organic layers were combined, dried (MgSQ4), and
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b]i ndol e acetate (3.6 g, 7.3 nmmol) was dissolved in

concentrated H2ZSO4 (30 nlL) and heated at 120 C for 30

mn. The reaction was cooled to roomtenperature and

poured over ice affording a white precipitate. The

resul ting suspension was filtered, rinsed with H20

(3x30 nL) followed by I PA (3x10 m and(grled i n
concorieiesl ti8 3oguay ( uentpuriisatignge byt ﬁ%wfl. gfle mpiosarg (08:2

Tolu%“ﬁfdéfc%%g% QI 41%&#%88%39 1%'%53%18%@ %s@ ianssoh Z@I lg[?/IR (400

MHZ/[ m@SOIdg) 5*3) 34 (% 6HD), 826 GHH), 7.8647. 2(93(111,]1&&) 23 (433H)q2 34 (s, 3H),
% H)f (t, 3H. M5 (ES)
MS rﬁ}nﬁﬂl@l%df@ ldé@@@fqu)@zl?@ %0d; 3498und 409. 3.

Conmpound 87:

N- (2- (di met hyl am no) et hyl ) -5-(3- (et hyl sul f onyl ) phenyl)
Comp’:buﬁd @3 nﬁi(ﬂxbmy&blfoxy)ﬂj daficthd-Bhitmdo(teflfervariybmbiold:2-yl)-

N.r \ O N HJ[0406] A m xture of

-ﬂuer(?(%nafél%ﬂwlédﬂw onyl ) phenyl ) - 3, 8- di net hyl - 9H pyri do[ 2, 3

- b]indol e-7-carboxylic &

N, N- Di net hyl et hyl ene di g

nmol ), triethylam ne (gkJR

stirred at room tenperaturg

reacti on m xture was po d gver ice affording a

preci pitate, The resulting suSpension was filtered,

[040?11%6‘?/%&%;{%{)5{'(2}& $ 2;1@ (grdh?tﬁio 'Srl'zxé!tﬁij‘p@»nhﬁa @-étrﬂff@oromé(fhﬂ%ﬁenyl) 2-
fluo@kﬂ—me&y];’zyr(dme G- g, 1320008105~ e(thyls@f@nylphegﬂb@pmqaq}d 4.79 g,

22. 4§p|5n01)2 %isgfil' %yt@meg&fme% (zl & %3%, f‘F)m}r_%l)lgic@gloilgﬁslphosphme

(1 45\/§ £ E@m&l‘j‘“ﬂﬁ@@'(% d &f 98 nfdiFRatMR3@ne 4GPmL) oustieated at reflux

for 4 pe- (\ﬁtex wﬁ&&xmywtrnwlpn 5uag TOPISA 1§y FRasR FapRArItpISe Hlfppd grinsed
with' & o>9anQEt W niatedRY VARl 42 r@s]u'.ltﬂ%odl?sz SALReXAM A%t0Ac (75

mL) washed with HoO (1x30 mL) and brine (1x30 mL), dried (MgSOa), and concentrated
in vacuo. Purification by silica gel chromatography (4:1 hexanes/EtOAc) gave 6.5 g
(78%) of the title compound as a tan solid. "H NMR (400 MHz, DMSO-dg): 8 8.15 (s,
1H), 8.04 (s, 1H), 7.90-7.93 (m, 1H), 7.80-7.82 (m, 1H), 7.60-7.70 (m, 3H)}, 3.1-3.2 (m,
2H), 2.49 (s, 3H), 2.25 (s, 3H), 0.85 (t, 3H). MS (ES) [m+H] calc’d for CpHisFaN,O45,
483; found 483.3.

or two days. The

Compound 84: 3'-(cthylsulfonyl)-2-(2-fluoro-5-methylpyridin-3-yl)-4-methyl-5-
(trifluoromethyl)biphenyl-3-amine

[0403] A mixture of 3-(3'-(ethylsulfonyl)-4-methyl-3-nitro-3-
(trifluoromethyl)biphenyl-2-yl1)-2-fluoro-5-methylpyridine (6.4 g, 13.3 mmol), iron (3.7 g,
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J--N N N [0407] The title conmpound was synt hesi zed
usi ng an anal ogous procedure to that described in the
preparation of compound 87. 'H NVMR (400 MHz, DMSO d6)
S ppm1.17 (t, J=7.33 Hz, 3 H 2.27 (s, 3 H 2.63 (t,
J=5.31 Hz, 3 H 2.67 (s, 3 H 3.12 (ddd, J=11.87,
66. 36@31) 61(:0@: Hz22 UHand 14D (T mL:)7wés1-hé:!ﬁed 3t BD °8. ff 2 h. After
1=6, 15Hz 2 H 7.28 (s, 1 H 7.51 (s, 1H 7.91
com]eltaumyglp Bactign wgs F@n@n@aﬁe@ da dzacga_: 1@1‘@6resnyluquas pregopspiputed in

o g g ol BBt oy .

orgadié phiasa watwashddowitbuwad MFHCO; (1x100 mL) and brine (IXSO mL), dried

MRy RYTES I AT i PR BB SR B rghetpgraphy
(1:1 hbﬂﬂné&é@ﬁ&c)@la% §btd (%3%‘3{@ %ﬂﬁlevt%ﬁlrpéﬁm Eheﬂaﬁ%gh&'SiIT SIMR (400

anal ogous procedure to described I n
MHzsdaOaeds):.007.68 (s,0Hho nGl-87.71" (ch, \IR, (J430(t, I\/Hi) 7 46-7.48 (m, 1H),

3
7.42.3s, 61%) 2933( i 5;'@1%5%{@ 3;]517 27 ?(}fa 5@1&@ aity Bes ¢
J=7.71 Hz,

3H)'§M%<E§Wégl7%ﬁ§?%? ARG oS b MR 3T Thy

8.43 (t, J=5.31 Hz, 1 H 12.05 (s, 1 H EST-Ms. mz

466 + d 20; . . :
Conptipt B s g P R B R oA s B P s ny
pyndc)[pbﬂj]m%le?ac&atedl met hyl - 91 pyri do

[ 2, 3-b]indol e-7- car boxam desooaft~ N N [0409] The
Z&d using an anal ogous

d in the preparation of

t|t| e corrpound was synt he
procedure to that descri
conpound 87. i H NWMR (400 DMSO-d6) 6 ppm 1.17 (t,
J=7.20 Hz, 3 H) 2.26 ( ‘ ¢4 (br. s., 3 H 2.86
(s, 3H 2.91 (s, 3 H 8.2 . 45

=

[0404] 3'-(ethylsulfonyl)-2-(2-fluoro-5-methylpyridin-3-yl)-4-methyl-3-
(trifluoromethyl)biphenyl-3-amine (4.9 g, 10.8 mmol) was dissolved in HOAc (35 mlL)
and heated at reflux for 3 h. The reaction mixture was cooled to room temperature
affording a crystalline product. The resulting suspension was filtered, rinsed with HOAc
(3x5 mL) followed by H20 (3 x10 mL) and the solids dried in vacuo to give 3.73 g (70%)
of the title compound as a white solid. NMR analysis confirmed that the product was
isolated as the mono-acetate salt. 'H NMR (400 MHz, DMSO-de): 6 12.35 (s, 1H), 12.0
(s, 1H), 8.39 (s, 1H), 8.15 (s, 1H), 8.04-8.09 (i, 2H), 7.90 (t, 1H), 7.51 (s, 1H), 7.42 (s,
1H), 3.43 (g, 2H), 2.76 (s, 3H), 2.28 (s, 3H), 1.91 (s, 3H), 1.18 (t, 3H). MS (ES) [m+H]
calc’d for CooH9F3N2O,S, 433; found 433.3.
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6 H 7.06 (s, 1 H 7.47 (s, 1 H 7.89 (t, J=7.71
1 H 800-809(m 3H 831 (s, 1 H 9.49 (br.
, 1 H 12.11 (s, 1 H. ESI-M5: nmz 493 (m+ H+
Compound 91:

N, N- di rrethyl 5-(3- (et hyl sul fonyl ) phenyl) -3, 8-di net hyl -

RN L e R T

carb@@h@a@ghogous procedure to that described in the
preparati on of conmpound 87, 'H NVR (400 WMHz, DMSO d6)
S ppm 1.17 (t, J=7.33 Hz./B™H) 2.27 (s, 3H) 2. 46

e

(br. s., 3 H 2.84 (s, 3.05 (br. s., 3 H 3.33 -
3.50 (m 2 H 6.97 (s, 7.52 (d, J=1.52 Hz, 1 H
7.87 (t, J=7.71 Hz, | on J=7.33 Hz, 2 H
8.10 (s, 1 H 8.30 (d Hz, 1 H 12.08 (s, 1 H).

ESI-MB: mz 436 (m+ mpound 92:
5-(3- (et hyl sul fonyl ) phenyl’) -3, 8-di net hyl - 9H pyri do[ 2, 3
{0405]b] i 6e[6L(emykylfmm)phmﬂhﬁJspaipeﬂ@mmﬂﬂqdr@mthwaﬁ@hpyﬂdo[2 3-
The .tit
bl atris £36 ot nLAD AN BBURSh b UG HafiQs (30 mL) and

heate@e(ﬁclﬁbb’ﬁdfdr BOLAR. PIRP A8 Hra®kosiedRe vitin Sfapetdmd MFboured
0 Miz, DMBO-d6) 8 ppm 1.18 (t, J=7.33 Hz 3

over zqezwffqgmgga whitopsTipithie. e reguliipg suponsiorpwas flltmed gyl with

H,O i?s)é% 1}% ?0%5)(«\[%1 b%' lg)é @167 Wrn}ilg% d(7 nlt%:j&grt%%%'% (q]uffm_% to give
the tlﬁe QSmpou%ldlé% a(\ﬂhﬁeﬁsdﬂ)i 8ij~3‘21VI®S(r40® NI'BIZ EDIQI@CI &) & $2.20 s, HH), 8.36
5, 1T 82 (1T, 8.03-8.57 G D H) 739 (L 1H) 7 61 (o, 6D, 7.54 (5, 1H), 3.43 (q,
2H), 2.85 (s, 3H), 2.28 (s, 3H), 1.18 (t, 3H). MS (ES) [m+H] calc’d for CopHogN,OsS,

409; found 409.3.

Compound 87: N-(2-(dimethylamino)ethyl)-5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-
OH-pyrido[2,3-bjindole-7-carboxamide:

[0406] A mixture of  5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-9H-pyrido[2,3-
blindole-7-carboxylic acid (3.0 g, 73 mmol), N,N-Dimethylethylene diamine (g, mmol),
HATU (g, mmol), triethylamine (g, mmol} and DMF (ml) was stirred at room
temperature for two days. The reaction mixture was poured over ice affording a
precipitate, The resulting suspension was filtered, rinsed with H,O and dried in vacuo to g
(%). 'H NMR (400 MHz, DMSO-dg):  12.04 (s, 1H), 8.28-8.31 (m, 2H), 8.12 (s, 1H),
8.01-8.05 (m, 2H), 7.89 (t, 1H), 7.52 (s, 1H), 7.12 (s, 1H), 3.43 (q, 2H), 2.63 (s, 3H), 2.27
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Conmpound 93:
5-(3- (et hyl sul fonyl ) phenyl) -3, 8-di net hyl - N- ( 2- pi per azi
n-1-yl)ethyl)-9H pyrido [2,3-b] indol e-7-carboxam de.

N1 00 N [0412] The title conpound was synthesized

usi ng an anal ogous procedure to that described in the
(s, SHRCTR{sA6HYN . UF (t¢SHOMS(EE] . [m-+HNMR (1400 CadHngN OB s ffound

éppmll? (t, J=7.33 Hz, 3 H 2.27 (s, 3 H 2.66 (s,
47943 H) 3.17 - 3.45 (m 12H) 359(q, J=5.64 Hz, 2 H

7.20 (s, 1 H 7.52 (s, 1 H 90(t J771Hz 1 H)

8.04 (m 2 H 8.12 (s, 1 H) , 1
Compdufi 88t N-Q@=Gbisyltninolth))- @(wmmulf@ybpaeng@) %gﬁféﬁb@@ﬂ-

520 (m+ H)+ 85 Conpound 94:

pyndfézééﬂtfgﬂi?y'}vsﬁ’?mfi% phenyl ) - 3, 8- di net hyl - N- ( 3- (4- net hy

| pi perazin-1- yl)propyl )OQ?B_I;prI‘I do [ 2, 3-Db]

i ndol e- 7-carboxam de. os¢-- N N [0413] The title

compound was synt hesi zu5| ng an,anal ogous procedure

to that described in the repa/r“éitl on of conpound 87.

"H NWVR (400 MHz, SO~ 3Hpm 1.17 (t, J=7.83 Hz, 3
H) 1.87 (br. s., 2 HNZ-2Z7\(S, 313) 2.64 (s, 3 H 2.82

[0407ﬁ 3) 'Ehelgtlesclz)bngaopbnd Wagzqy(ngles%ec}_bu%gg@ (euflalogou% &%?{: io that

descmg%d 11‘191%pr98p%£ ion og r&gglg?ﬂd & Ui %@RO%OUMIQZ 3;3\/1613) ch %p@il 17

(t, =153 }548}{ 27 H) % oo nﬂ=595t Hz, 3H)267 (s,3H) 3. 12 (ddd J—11 87,

o S S SR SRR )2, SR M RS

1 H)7.91 (¢, J=7.83 Hz, 1 H) 8.04 (ddd, J=16. 36,7.77, 1.14 Hz, 2 H) 8.12 (s, 1 H) 8.33 (5,
1 1) 8.43 (br. 5., 1 H) 8.57 (t, J=5.68 Hz, 1 H) 12.09 (s, 1 H) ESI-MS: m/z 465 (m + H)*

Compound 89: N—(2~(methoxy)ethyl)—5—(3—(ethylsulfonyl)phenyl)~3,8—dimethy1—9H—
pyrido[Z,S-b]indole—7~carboxamide

[0408] The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 87. 'H NMR (400 MHz, , DMSO-ds) 6 ppm
1.17 (1, J=7.33 Hz, 3 H) 2.27 (5, 3H) 2.63 (5, 3H) 3.29 (5, 3 1) 3.37 - 3.51 (m, 6 H) 7.12
(s, 1 H) 7.53 (d, J=1.26 Yz, 1 H) 7.89 (t, J=7.71 Hz, 1 H) 7.99 - 8.06 (m, 2 H) 8.12 (s, 1
) 8.31 (s, 1 H) 8.43 (i, J=5.31 Hz, 1 H) 12.05 (s, 1 H) EST-MS: m/z 466 (m + H)"
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NJ N N [0414] The title conmpound was synt hesi zed

usi ng an anal ogous procedure to that described in the

preparation of compound 87. IH NWVR (400 MHz,

CHLOROFORNLd) S ppm1.38 (t, J=7.33 FE 3 FD 2 37 (s,

3 H 2.71 (s, 3 H 3.23 (q, J=7.33 Hz, 2 H 9 (m
Compoui)d 30:64- (Zfﬂdmmﬁmammo}azhyl)lethylsﬁ(i &thyiaéf@sl)l;lzenﬂl) -3,8-

.04 1H 7.62 (s, 1 H
dlme%%éflsﬁyf‘dﬁﬁ%%?ﬂ‘g@ H % (dt J=7.77, 1.42 H, 1
H)807(ddd J=7.71, 0@5152 Hz, 1 H 8.24 (t,
J=1.64 Hz, 1 H 8.34 (d—=J=1.77 Hz, 1 H) 10.97 (br.
s., 1 H ESI-Ms: mz (m+ H ¥ 86 Conpound 96:
azetidin-I-yl (5-(3-(ethyls4| fengTphenyl ) - 3, 8- di net hyl
-91-1-pyrido[2, 3- b] \yl') methanone. N NN
[0415] The title conp s synt hesi zed usi ng an

[040%”61' ﬁ?ﬂgﬁ&%ﬁ&ﬂ%ﬁp xgé% 8;’%@&8&6&%%%:% ?ﬁgadﬂ {\e}ﬁé&e procedure to that

desc@dd(ﬂ%@&%@mtm% oﬂaj@mpbuﬁi 81( tlH NMR @O0 NEHZ SDMSOZdt;ZS ppm 1.17
(1, 14 9B T3 236, BaD) B frs.ad o S0y ls7 35 21 (5930 3552 345

o (gL B T M s T oot iy b 881 .1

H)911938r kiz1 b 1|21)11€(s,2]2H§tESI-MSJmﬁ249Iﬂz(m-1H&I5 8.33 (d,
1 26 Hz, 1 H 10.25 (br. s., 1 H). EST-MS: mz 448
H) + Conpound 97:

u’"%%rsf@ SR A R oy T e A R AR TR
b]mc[cﬂlﬂl&]letﬂ'ﬁearbmxdrmdcorrpound was synt hesi zed usi ng an

anal ogous procedure to thatﬁ,
i

[0410]  The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 87. "H NMR (400 MHz, DMSO-ds) 8 ppm 1.17
(t, J=7.33 Hz, 3 H) 2.27 (s, 3 H) 2.46 (br. s., 3 H) 2.84 (s, 3 H) 3.05 (br. 5., 3 H) 3.33 -
3.50 (m, 2 H) 6.97 (s, 1 H) 7.52 (d, J=1.52 Hz, 1 H) 7.87 (t, J=7.71 Hz, 1 H) 8.02 (1,
J=7.33 Hz, 2 H) 8.10 (s, 1 H) 8.30 (d, J=1.52 Hz, 1 H) 12.08 (s, 1 H). ESI-MS: m/z 430
(m+H)"
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described in the preparation of conpound 87. 1H NWR
(400 MHz, DI CHLOROVETHANE-d2) 5 ppm 1.18 (t, J=7.33
Hz, 3 H 2.27 (s, 3 H 2.56 (s, 3H 2.99 (m 1 H)
312(m1I—|)343-351m3l—|)3.89(m1|—|)4.32
(s, 1 H 4.71 (s, 1 7.06 (d, J=3.03 Hz, 1%%@7753%(4
;888 misihyl-2H 1ioR3-b 8O- Ty (4-
C"‘“p%@g (f](e%lsmf%ﬂg}hmﬁfgﬂ 8 32 I(E%y J=1.77 Hz, 1
methylplpeib2indlkymethagone. 1 H) . ESI - I\/S mz 480 (m + H)+ 87
Conmpound 98:
(R) -5-(3-(ethylsul fonyl Pp%e,r(yl) N- ( 2- hydr oxypropyl ) - 3,
8-di met byl - 9H- pyrido~=X, 3-b]i ndol e- 7- car boxami de.
o,/ N N [0417] The ti{lg conp d was synt hesi zed
usi ng an anal ogous proce-ure to that described in the
preparation of conpo @ N (400 MHz, DWMBO- d6)
S ppm1.13 (d, J:6.|8?‘ H 1.17 (t, J=7.33 Hz 3
H 2.26 (s, 3H)2/N H 3.30 -3.45 (m 2 H)

[0411]% iﬁll“hg;clg]p @@npg}mil vgs }sg)ntheisqsg u/snégggtg a{nmo;ggn}g"?i&e&@m(t% that
descrity f i wendefih pforfpha iy, B ERIE F;?”PMM“’MS‘O”@ bppm 115
O phélﬂblZ}SH\f—% 55 K3 SOVBLAS (i, 9 H)
477 (o, 810 & 0PN OATBT S B4 B o aaE ey e near 2o 22
8.13 (qu g%grsg{hl & g?@%‘;%ﬁarsoqq@ymew @, 1 BlatESMcnﬂﬂaé%ﬂ {rn +IRE

ound 87. 1H NMR (400 Mz, DMBO- d6)
S ppm 1. 10 .32 Hz, 3 H 1.17 (t, J=7.33 Hz, 3

Com;lp_%uné: 9% 5%(3:(&?%&%%113&@11{5@1}:;,85&11}1%&1%1? y((g;ép %ﬁllﬁzi%ﬁl }_—F@ﬁl{%@ﬂ-
pyridd[;3-thiddblel7 BBbbamiliel. 52 Hz, 1 H)

[0412]  The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 87. 'H NMR (400 MHz, DMSO-dg) & ppm 1.17
(t, J=7.33 Hz, 3 H) 2.27 (s, 3 H) 2.66 (s, 3 H) 3.17 - 3.45 (m, 12 H) 3.59 (q, J=5.64 Hz, 2
H) 7.20 (s, 1 H) 7.52 (s, 1 H) 7.90 (¢, J=7.71 Hz, 1 H) 8.04 (i, 2 H) 8.12 (s, 1 H) 8.33 (d,
J=2.02 Hz, 1 H) 8.56 (t, J=5.68 Hz, 1 1) 8.99 (br. s., 1 ©) 12.10 (s, 1 H). ESI-MS: m/z
520 (m + H)*
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7.89 (t, J=7.71 Hz, 1 H 803 (m 2 H 8.13 (t, J=1.64

Hz, 1 H 8.31 (d, J=1.52 Hz, 1 H 8.34 (t, J=5.94 Hz,

1 H) 12.09 (s, 1 H. ESI-Ms: mlz 466 (m+ H)' 88

Compound 100:

5- (3 (et hylsulfonyl)phenyl) N- ( 2- hydr oxyet hyl ) - 3, 8 di m

ethyl- 9H pyri do¥ - b] i ndol e- 7- car boxam de, q,
Comp@und Pé4§~§§ (ethdsyl qanplawboimlrmﬁbylslwﬁﬂéém%pwwﬁ@ &

I described in the
YDPf?,?ffelZar i@g&ﬁ%@ﬁ&&gﬁ@h@o}&&% NMVR (400 MHz, DMBO- d6)
S ppm1.17 (t, J733!:13_/3H)227(s 3 H 2.63 (s,
3 H 3.34 (q, J=6.23 4&2}( J=7.33 Hz, 2
H 3.53 (t, J=6.19 Hz\ H)717 ,1H)753(d
J ~=7,\i 1 H 803 (m 2

=1.77 Hz, 1 H 7.89 (t,
H 8.13 (t, J=1.64 W&~ .34 (t, J=5.68 Hz, | H)

8.31 (d, J=1.52 Hz, 2°05 (s, 1 H. ESI-MS: iz

104137 € 5 THe i, GPBRORO YT 1o besizedebrigh 48 PHIRFOPS RERFApicato tha
desc%l:af?i iﬂﬁlﬁ@%ﬂegm]%i’bn By Ed u[na 89 51 NVIR g0/ v R, PAVISOL AR Ppm 1.17

The t| e compound was synt hesi zed usi n%
(t, Jh8aHa) DHdUSTpboce AUHR223 (4,a) 284<er3 He@.82r(bx. Ise 3 H) 3.03 (br.

s 4 8301 9 31907&1,3{ }I?fif{go@gldaﬁ 53 ]({'4)1%96‘ ?toja—'fg'? Wgﬁ% _8.07

m, SH)8.B: @21 (dis2 JJ&zlﬁ HA-148) 3@91% 5% (m11 H) 13.85(s, 1 H) ESI-
<“2"@‘H*é“§ RN A e M e P
MSIH/FI5§18?IHB'4HXS 1H) 89 (t, J783 Hz, 1 H 8.03 (m

2 H 813 (s, 1 H 8.29- 8.35 (m 2 H 12.09 (s, 1

H. ESI-M5: mz 482(m+ H)+ 89 Conpound 102:
Conﬁmbﬁd@@t By B-$eth{lenydnyDpaensi)-3 Bkdlﬁlemyusﬁwﬂnez hplipddpyl-

di met hyl - 9H pyrido [2, 3-D]

yl)tmq#‘a@iémmetaa%s@am de.

U
A\

Bags
® o

N N
[0414]  The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 87. "H NMR (400 MHz, CHLOROFORM-d) 8
ppm 1.38 (t, J=7.33 Hz, 3 II) 2.37 (s, 3 H) 2.71 (s, 3 H) 3.23 (q, J/=7.33 Hz, 2 H) 3.39 (m,
2 H) 3.64 (d, J=13.14 Hz, 1 H) 3.64 (d, J=5.05 Hz, 1 H) 3.80 - 4.01 (m, 4 II) 7.04 (s, 1 H)
7.62 (s, 1 H) 7.78 (t, J=7.71 Hz, 1 H) 7.93 (dt, J=7.77, 1.42 Hz, 1 H) 8.07 (ddd, J=7.71,
1.64, 1.52 Hz, 1 H) 8.24 (t, J=1.64 Hz, 1 H) 8.34 (d, J=1.77 Hz, 1 1) 10.97 (br. 5., 1 H)
BSI-MS: m/z 478 (m + H)"

86



0 0 N N[0421] The title conpound was synthesized
usi ng an anal ogous procedure to that described in the
preparation of compound 87. 'H NVMR (400 MHz, DMSO d6)
Sppm11.17 - 1. 14 (m 9 H) 227(5, 3 H 2.64 (s, 3
H 3.26 (d, J=6.32 Hz, 2 H) %,\]_:7.33I—|z,2|—|)3
CompBuﬂtﬁ%Sazeﬁdﬂrﬂ)l FUSEB- (eshylaxlﬂq)lyl?pt@gy 13,8-dinpetiyyl-9H pyrdqlg.3-
(d, J=7.58 Hz, 2 H 8.13 (t, J=1.64 Hz, | H)
b]md01372’é)ﬂ(qthan3m@ 94 Hz, 1 H) 8.31 (d, J=1.26 Hz, 1 H)
12.07 (s, 1 H). ESI-I\/S: Ny°z 480 (m + H)+ Conpound
103: N\
5- (3- (et hyl sul fonyl) phe) N- (1-1i sopropyl pi peri di n-4-

yl) -3, 8-di net hyl - ]
9H- pyri do[ 2, 3- b] i ndoke~y @e- amde. gp N N [0422]

The title conmpound wag S Res? zed usi ng an anal ogous
procedure to that deséri bed in the preparation of

[0415§0Wm1%nﬁﬂ§lombbﬁnd\ws (¢80 cdviiz, uBMB@ndEjaldgoppprdceddre to that

describdd . BT pt@mc@o;)o? éofgggl(rgfsé nh)NM'f%@ooS\ﬁ{{ ﬁﬁi}?é@?pm )5
ppm 1,.57H%: g?ﬂ?@ 4 1%%28 é%ﬁ imH)% fg%(ﬁs ?55 3(@ 3 é?éq 7188 1, 2 1)

4.03 (ﬁ%v kg *fliz a }%24 6@l (t, 2=719GRzHZH) 1.180)(s,8L 357@11 (s, j:H) %87 ng_v 96

Hz, 1589 ?mdk J(g@ saohﬁg,uhgé%41 .06 tad, AR 21 EP50 ¥E, 1MiPs22
s=1.53 gy JFHRADILIL] 86 ity ¥ 55 (B (o1 byt oL )0

Pyt - b] I ndol e- 7- car boxani de.
N N [0423] The title conpound was synthesi zed using

| t
Com;?orlm?ing’i (Eg %’gs(et rlggl‘ieonyg)phenyl) g@ dimethyl-9H-pyrido(2,3-blindol-7-

yl)(thaiazolidin-3-yl)methanone.

[0416] The title compound was synthesized using an analogous procedure to that
described in the preparaion of compound 87. I NMR (400 MHz,
DICHLOROMETHANE-d;) 8 ppm 1.18 (t, J=7.33 Hz, 3 H) 2.27 (s, 3 H) 2.56 (s, 3H)
2.99 (m, 1 H) 3.12 (m, 1 H) 3.43 - 3.51 m, 3H) 3.89 (m, 1H) 432 (s, 1 H) 471 (5, 1 H)
7.06 (d, J=3.03 Hz, 1 H) 7.52 (br. s., 1 H) 7.88 (t, /=7.83 Hz, 1 H) 7.98 - 8.07 (m, 2 H)
8.12 (d, J=1.52 Hz, 1 H) 8.32 (d, J=1.77 Hz, 1 H) 12.11 (br. 5., 1 H). ESI-MS: m/z 480 (m
+ )"
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described in the preparation of conpound 87. 'H NWR
(400 MHz, DMSO-d6) S ppm1.14 - 1.25 (m 6 H 1.73
(m 2 H 2.00-2.12 (m 2 H 2.27 (s, 3 H 2.63 (s, 3
H 3.00 - 3.17 (m 4 H 3.42 (q, J=7.33 Hz, 2 H) 3.53
(m 2 H 7.12 (s, 1 H 7.52 (d, J=1.26 Hz, 1 H 7.89

t = lad | Z RS 8.414; 119H-
Coming 985 (RS- @ity PyibyD gy ky oy 5,8y el
pyrid%%ﬁ-ﬂjiﬂdblel’?—c&%okﬁmdi H. ESI-MS: mz 519 (m+ H)+

npound 105:

5- (3- (et hyl sul fonyl ) pheny

N-t hi azol -2-yl)-9H pyr+d

s N [0424] The title

an anal ogous procedure to

preparati on of conpeuts —1 NVR (400 MHz, DMSO- d6)

S ppm1.18 (t, J=7.83. ) 2.30 (s, 3 H 2.72 (s,

3 H 3.42 (q, J=7.41 Mz, 2 H 7.30 (d, J=3.54 Hz, 1
[0417) 7THA tifls, colnpdund .66 {yehihediz8d Teingzan angipgousgmopedure to that

7.90 (t, J=7.83 Hz, 1 . ==7
descrgal?ed;izn m,p(rgzm@tism qfeompoyyd §. 4 ‘\?@,R( @O%‘S{H@ %@%Pg?é) 15]11&5@ 113
@, J:isﬁzfﬁyﬁéﬁﬂb f1 @Sh%f%agg Hfgg k) 296 (s 13 H) 2.63%, M) 35502349 1m, 2 H)
3.41 &, (127.68thy D) 4,00y H)0Hen I B BBl gl (ANIRGH7.2 B 7.89

trifluoroethoxy)ethyl - yri ST-MS:
(t, J=71 91 Fao L FRHY &= YOS e 2% 8.30 5 LD G TR E
it] e ound was synt hesi zed usi ng an anal ogous
mz%ﬁé%:ne%u e to that described in the preparation of
compound 87. 1H NWR (400 WHz, DMSO-d6) S ppm 1.17 (t,

Compapnd 39 -.tgsp-sg('ﬁH;eth%_lsigforﬁyé)’phglyggnggczg%cﬁéxyp%ﬁb@,sﬂmémyl- OH-

pyrido[2,3-bJindole-7-carboxamide.

A/ 3, 8- di met hyl -

o[ 2, 3-b] i ndol e- 7- car boxami de.
npound s synt hesi zed usi ng
escribed in the

[0418]  The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 87. 1 NMR (400 MHz, DMSO-dg) 6 ppm 1.10
(d, J=6.32 Hz, 3 H) 1.17 (t, J=7.33 lz, 3 H) 2.27 (s, 3 H) 2.64 (s, 3 H) 3.22 (1, J=6.06 Hz,
2 H) 3.42 (q, J=7.33 Hz, 2 H) 3.72 - 3.88 (m, 1 H) 7.17 (s, 1 ) 7.55 (d, J=1.52 Hz, 1 H)
7.89 (t, J=7.71 Hz, 1 H) 8.03 (m, 2 H) 8.13 (t, /=1.64 Hz, 1 H) 8.31 (d, J=1.52 Hz, 1 H)
8.34 (t, J=5.94 Hz, 1 H) 12.09 (s, 1 H). ESI-MS: m/z 406 (m + '
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2 H 3.75 (t, J=5.68 Hz, 2 H 4.11 (q, J=9.52 Hz, 2 H)
7.14 (s, 1 H 7.56 (s, 1 H 7.91 (t, J=7.83 Hz, 1 H)
7.99 - 8.06 (m 2 H 8.12 (s, 1 H 8.32 (s, 1 H 8.49
(t, J=5.68 Hz, | H 12.10 (s, 1 H. ESI-Ms: mz 534
(m+ H)+ Conpound 107:

Confgo%%aé@ﬁ)%J(i-‘d%ﬂﬁ?{ﬂf%&ﬂ%ﬂéﬁ hoN: '(?-'hydmxyélﬁyl) 3 8-dimethyl- 9H-

pynd!b{ﬁBdﬂ{I@oﬁ pLiBeRderd - car boxami de. .P-ON NN
[0426] The title conmpound was synt heS| zed using an

anal ogous procedure to tOrla‘)?Jdescrl bed in the
preparation of conpound 82" H NVR (400 MHz, DMSO d6)
6 ppm11.17 (t, J=7.33 31-1) 156-169(m 2 H)
1.96 - 1.88 (m 2 H) (s, 3H)263(s 3 H 282
(m 2H 3.22(m 1 H 3M2(m 3 ©4.16 (m 1 H)
7.16 (s, 1 H 7.51 (s N 90 (t, J=7.71 Hz, 1 H)
7.99 - 8.08 (m 2H)y8. . 64 Hz, | H)832(d
J=2.02 Hz, 1 H) 8.51 ‘ .58 Hz, | H) 8.58 - 8.74
(m 2 H 12.09 (s, 1 M. ESI-MS: m 2 491 (m+ H+ 92

{0419]3WDOH[¢dt1t149&01 fpound was synthes1zed using an analogous procedure to that
3- (et hyl sul fonyl ) pheny gg 8-di neth
deSCNb?%lnpibfb PeHpAration of cORpepd; I‘{MR (300 I‘ﬁa B OTdsy Aippm 1.17

1 e et B8 Do Phn AibaibEet () TRl 00 487 0 s 33

2 H)d_ESE (tl Ml@ izt @Q{)p}r Ep@r @-H)%3ﬁd gﬂm@@ﬁd 18*7) 7.8HINMR .71 Hz, 1
H) 50°00n. 5 ) 3753 64 1o OB) B28 (09 -Bt 15y L H) 51, gl 53 Tz, 1
) 13083 (), Bis Amfesit JHY §5H)HZ4 o tm szi >
(s, 1 H 7.51 (d, J=1.52 Hz, 7.89 (t, J=7.71 e,
w@n@g@ﬁé’N @83481%@5@29@05%?#@1 su O@Péﬁnﬁﬁﬁ%d@@ew IH-

pyrléoﬁ%lﬁu‘ﬁl@k&f Bhbokdhia) 12. 08 (s, 1 H. EST-M5: mlz 491
OJP_/

SE
1j O

[0420] The title compound was synthesized uvsing an analogous procedure to that
described in the preparation of compound 87. 'H NMR (400 MHz, DMSO-dg) & ppm 1,17
(t, /=7.33 Hz, 3 H) 2.27 (s, 3 H) 2.64 (s, 3 H) 3.22 (ddd, /=13.14, 6.44, 6.19 Hz, 1 H) 3.35
-~ 3.45 (m, 5 H) 3.66 (qd, J=5.60, 5.43 Hz, 1 H) 7.18 (s, 1 H) 7.54 (s, 1 H) 7.89 (t, /=7.83
Hz, 1 H) 8.03 (m, 2 H) 8.13 (s, 1 H) 8.29 - 8.35 (m, 2 H) 12.09 (s, 1 H). ESI-MS: m/z
482(m + H)"
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Compound 109:

5-(3- (et hyl sul fonyl) phenyl) -3, 8-di net hyl -

N- ( pi peridin-3-yl)-9H

pyri do[ 2, 3-b] i ndol e- 7- car boxam de. o\ -ON N N [ 0428]
The title conpound was synt hesi zed using an analogous

[ t he I t|o
Con L AR T B Bk aB TR B B Dy it
9Hp}mﬂ0@53b']2[ndo$e'ﬁ"l)calb05€ﬁmdk 69(m 2 H 1.83 - 2.01 (m 2
H 2.27 (s, 3 H 2.63 (s, 2.74 - 2.90 (m 2 H
3.21 (m 1 H 3.42 ((m c{\I_\I ) 4.17 (m 1 H 7.16 (s,
1 H 7.51 (s, 1 H 7.90 J=7.58 Hz, 1 H 8.03 (m
2 H 811 (s, 1 H 8.3 H)850(d,J=7.58Hz,1
H)858-871(m2H) ol H. ESI-M5: mz
491 (m+ H)' 93 Conyp
5 (3- (et hyl sul fonyl ) pheay| -N-(’Z (2- hydr oxyet hoxy) et hy
| - 3, 8-di met hyl - 9H—pyr|do[2 3- b]
[042]Ihdo[Tée Zitlcasdyopamiddeas eynthesized [ @459 hn Talmelcxgoud @rocedure to that

e RIBRURE SHTISH e 0 BT, PR AR BRI T6 b 1.1
-1 14&%& M\QQQQQS ML!EI; 2@(&%}@'% 3526%6”11—16 37 Hz( b, %9311 %g JH27 3331z, 2
H) 74618 (&) 154H)s Y By, %%(t I=7.1 Hz, 881)8.04 ﬂd;7J=9358FEz, 21}1131)8 13 (4,

1o B8 P8R s 0 B Dt et s

m/z 480K+ Gyfrpound 111:
5-(3-(cycl opr opanecar boxam do) phenyl ) - N- ( 2- (di net hyl am
i no)ethyl)- 3,8-dinethyl-9H pyrido

Combguﬁ)’d %3:"5@@“@{%13%%9%%91?—1\1 -(1-isopropylpiperidin-4-y1)-3,8-dimethyi-
9H-pyrido[2,3-blindole-7-carboxamide.

10422} The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 87. 'H NMR (400 MHz, DMSO-dg) § ppm 1.13
- 1.27 (m, 9 B) 1.72 - 1.84 (m, 2 H) 2.05 - 2.17 (m, 2 H) 2.27 (s, 3 H) 2.63 (s, 3 H) 3.13
(m, 3 H) 3.42 (m, 4 H) 4.08 (m, 1H) 7.12 (s, 1 H) 7.53 (d, J==1.77 Hz, 1 H) 7.89 (t, J=7.71
Hz, 1 H) 8.04 (m, 2 H) 8.09 - 8.14 (s, 1 H) 8.32 (d, J=1.52 Hz, 1 H) 8.55 (d, J=7.58 Hz, 1
H) 9.11 (br. 5., 1 H) 12.11 (s, 1 H). BSI-MS: m/z 533 (m + H)"
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li /1~ NA ONNI N.--- O[0430] The title conmpound
was synt hesi zed using an anal ogous procedure to that
described in the preparation of conpound 87. 1H NWR
(400 Mz, DVMSO-d6) 8 ppm0.75 - 0.84 (m 4 H) 1.80
(t, J=4.983 Hz, 1 H 2.27 (s, 3 H 2.64 (s, 3 H 2.87

Compﬁ)ﬁnd 494* ﬁf(ljéﬁ)yl;ﬁ%er@n - qu—S((g (etﬂﬁ%ul@(ﬁlglﬂf) @Iﬁ%sﬁiéﬁéti&ﬂ OH-

pyrldom@ 37>J51901@t7 caybﬂmmdw 1 H) 7 63 (d, J=8.34 Hz, 1 H
7.68 (s, I H 7.99 (s, 8.29 (s, 1 H 8.58 (t,
J=5.43 Hz, 1 H 9.39 ¢bé~/s., 1 H 10.38 (s, 1 H
11.99 (s, 1 H); ESI-MX mz calc'd for C28H31N502
469. 25; found 470.4 + 94 Conpound 112:

5-(3- (et hyl sul fonyl) phenyl ) - _,_@rrethyl N- ( 1- net hyl pi
peridin-4-yl)- 9 ndal e- 7- car boxani de

I[1IP N4 NN [0431]{T;e ¥4 | exconpound was synt hesi zed
usi ng an anal ogous™@r okedure to that described in the

[0423)2Ir eRdk aﬁ%@m{l{noﬁ?‘@%‘ QQ@Zsiééa@Nﬁ’Ef%“&%id\é;ﬁ (p%@h%% that

descrlﬂccﬁlﬁ t(léfpw@arhﬁmﬁoﬂébnﬁpbund 18141}6511\{'11 (4@) M’HZZ DBZS(()Sde) Sp i)1.14
- 1.25 QmH§ Hg 139 (m 3. HDQZ QQTTZ i12 (—H}l 27H3L@ 2(75(5 3 IE? 43 ‘?S.s @ﬁ)(%@o 1§|l|7 (m,
P L Tt e
J=1.708, SR 1860 (9, 28(H1 (51 IDISBY (613 0,03 (¢, U158 10, 1 5
9.17 (Gok, 119-/15?3,@,'&')8{( 8. BT mi s e g 004 220 found

Compound 105: 5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl- N-thiazol-2-y1)-9H-
pyridof2,3-bjindole-7-carboxamide.

O::-’E__/

Y
® 4 ¢
N© TN
[0424]  The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 87. "H NMR (400 MHz, DMSO-ds) § ppm 1.18
(t, J=7.33 Hz, 3 H) 2.30 (s, 3 1) 2.72 (s, 3 H) 3.42 (q, J=7.41 Hz, 2 H) 7.30 (d, /=3.54 Hz,
1 H) 7.41 (s, 1 H) 7.56 (d, J=3.79 Hz, 1 H) 7.63 (s, 1 H) 7.90 (t, /=7.83 Hz, 1 H) 8.04 (d,

J=7.59 Hz, 1 H) 8.12 (d, J=7.58 Hz, 1 H) 8.21 (5, 1 H) 8.36 (5, 1 H) 12.25 (s, 1 H) 12.66
(br. s., 1 H). BSI-MS: m/z 491 (m + H)"
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Compound 113:

5-(3- (et hyl sul fonyl ) phenyl) -3, 8-di nethyl -N-((1-nmethylp
i peridin-4- yl)methyl)-9H pyrido [2, 3-b]

i ndol e-7-carboxam de 4sP A/l [0432] The title
conmpound was synt hesi zed usi ng an analogous pr ocedur e

to that cri.b in.the aralij.o ound 87.
Compppngl 305 el S SAGhER- BB oga 0
. £ 3 ;,ndalelr‘r) cdbd@niibs. s., 1 H) 1.91
tmﬂu&f&etﬁo’@%mgggfﬂﬁgwdﬁrbmz 57 (s, 3 H) 2.63 (s, 3 H 2.75
(d, J=4.80 Hz, 3 H 2088 / 2.97 ( (m 2 H 3.20 (t,
J=6.19 Hz, 2 H) 3.42_¢q, J=7.33 4 H 7.14 (s, 1
H 7.51 (d, J=1.26 H 7.8%-¢tF J=7.71 Hz, 1 H)
8.03 (dd, J=10.61, 8)5¢ 2, 2 8.12 (s, 1 H 8.32

(d, J=1.52 Hz, 1 H 8.5 J=6.06 Hz, 1 H 9.18
(br. s., 1 H 12788%s5; ' ESI-M5: nfz calc'd for
C29H34NA03S 518. 24, d 5%9.4 (M+H)+ 95 Conpound
114:

[0425N- ( 3FKcdiitte tdoypamich o)apraypiieizal (Sing etrhyhadogous rg:pc)qgn@q;q that

s B oS BTk AR AT A 1.1
@, J=FXRe '}Q%ﬁﬁ@{%ﬁg%ﬁé@ A99us (ﬁ’ fﬁ@eﬁt{qﬁ A 3, hﬂ?\l '\J/fﬁs 56 Hz,

descri reparation of conpoun
2 H) ;646Qt V1,68 DMSOHYG). 1 B(cppa®. 52 18z, 2(H) 7.341s, :;3{{}42 563s.1)H) 7.91 (¢,

1318y 13k 83 s ugl it adh & s R S gl b
12. 10J(§110H§%315{v1é8m}z'2534?(nﬂ 34 (q, J=6.32 Hz, 2 H) 3.42

(s, 1 H 7.52 (s, 1 H 7.90
t,J??lel 804(tJ909Hz 2 H 8.12 (s,

Cﬁmgoggi f{b’fg%-@ﬂwﬁ%fé%ﬁggnﬁ L)E %n‘%&;ﬁ% PpRndih -k H)
pyridb @3-SR MEQHDx 49222, found 493.4 (MrH) 4

N

O
| oS O o "

NN

[0426] The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 87. 'H NMR (400 MHz, DMSO-dg) 6 ppm 1.17
(t, J=7.33 Hz, 3 H) 1.56 - 1.69 (m, 2 H) 1.96 - 1.88 (m, 2 H) 2.27 (s, 3 H) 2.63 (s, 3 H)
2.82 (m, 2 H) 3.22 (m, 1 H) 3.42 (m, 3 H) 4.16 (m, 1 H) 7.16 (s, 1 H) 7.51 (s, 1 H) 7.90 (t,

J=7.71 Hz, 1 H) 7.99 - 8.08 (m, 2H) 8.11 (t, J=1.64 Hz, 1 H) 8.32 (d, /=2.02 Hz, 1 H) 8.51
(d, J=7.58 Hz, 1 H) 8.58 - 8.74 (m, 2 H) 12.09 (s, 1 H). ESE-MS: m/z 491 (m + '
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Compound 115:

5-(3- (et hyl sul fonyl ) phenyl) -3, 8-di net hyl - N- (2- (pyrrol
din-1-yl)ethyl)- 9H pyrido [2, 3-b]indol e-7-carboxam de
Os" A/l No [0434] The title conmpound was synt hesi zed
usi ng an anal ogous procedure to that described in the

ConfABEI 25 SRS 3 P Ry L

o[2, SI—IZ],ln(R)IcH? carbagarfilde. J=6.82 Hz, 2 H 2.27 (s, 3 H 3.08
(dd, J=10.48, 7.45 Hz, 2 3.36 (g, J=5.89 Hz, 2 H)
3.42 (q, J=7.33 Hz, 2 H %63 (td, J=12.88, 5.56 Hz,
4 H 7.24 (s, 11-1) 7,52 (5, 1 H 7.90 (t, J=7.71 Hz,
1 H 8.04 (dd, J=14.2{, 77.71 Hz, 2 H 8.12 (s, 1 H
8.33 (d, J=1.52 Hz, 1 H =5.68 Hz, | H) 9.53
(br. s., I H 12.1Q \- V5. mlz calc'd for
C28H32N403S 504. 22; (MrH) *" 96 Conpound
116:

[042'5)3 g@% & et y l S foaé/ w u51ﬁg o et p10 LR that
descilizad3n bhd pe Jlrﬁtﬂrr 613609@}%)@% e, @Q_QHR UMO NPED, DMﬁ\dee) & ppm 1.18

[ 0435 e t|t e conpound was synthesi zed using a

{t, J=on¥ Hgoh$l) gridreddy émt, 8 Hhabs &e@éicm b@H) 227 (se3 H) 2 62 (s, 3 H)
504 B98I0 1} 3 SSTBUNG Ho L4 W6 0 B Bl 10T Pho 7.2
(s, 121)27751(&1 131 BDLH?a @21{)(:589& 119:7 211& '1 Eﬂ) 79¢ te,os8(nH)2 ﬁ) 8211 (s, 1

2 (s, 1 11%) 58 N
H) 8(;1; (d\]—@lgﬂ Hg 1HHE. H-942 ((gl, 1 {-)88@1 @IS 1 8.60-8.66
(m,1H)12.08 (s, 1 H). ESEMS: m/z 491 (m + H)*

Compound 109: 5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl- N-(piperidin-3-y1)-9H-
pyrido[2,3-blindole-7-carboxamide.

[0428]  The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 87. 'H NMR (400 MHz, DMSO-ds) 8 ppm. 1.17
(t, J=7.45 Hz, 3 H) 1.57 -1.69 (m, 2 H) 1.83 - 2,01 (m, 2 H) 2.27 (s, 3 H) 2.63 (s, 3 H) 2.74
- 2.90 (m, 2 H) 3.21 (m, 1 H) 3.42 ((m, 3 M) 4.17 (m, 1 H) 7.16 (s, 1 H) 7.51 (s, 1 H) 7.90
(t, J=7.58 Hz, 1 H) 8.03 (m, 2 H) 8.11 (s, 1 H) 8.32 (5, 1 H) 8.50 (d, J=7.58 Hz, 1 H) 8.58
-8.71 (m, 2 H) 12.09 (s, 1 H). ESI-MS: m/z 491 (m + H)"

93



Hz, 1 H 8.11 (d, J=1.52 Hz, 1 H) 8.33 (s, 1 H 8.62
(d, J=7,83 Hz, 1 H . [MH calc'd for C28H32N202S
505; found, 505.4. Conpound 117:

(R) 5-(3- (et hyl sul fonyl)phenyl) -3, 8-di met hyl - N-(1- et h

Compobd B iyl B ER e vk o2 g

9H- p\\j-hdc{[géjag]nd'gmwchﬂjbmquound was synt hesi zed using an
anal ogous procedure to that described in the

preparation of con‘poumifl)87 tH NVR (400 MHz, DMSO- d6)
8 ppm 1.18 (t, J=7.4E _\3H) 1.20 - 20(m 6 H)

2.27 (s, 3 H 2.62 (¢ 270;1756)(m8 7.13
(s, 1 H 7.53 (d, J=1.d 90(tJ783Hz
8.11 (d, J=1.52

1 H 8.04 (dd, J=17,43 .
.2¢3d, J783Hz 1 H 12.11

Hz, | H 8.33 (s, 3
(s, 1 H. [MH ca or C28H32N202S 505; found,

05 h
042970, e gag@Cgag&m@h %ssﬁﬁ?ﬂl“%?g%l Hising an anglogous pracedire 19 that
descrﬁ‘tbddQ{l re?dlbfkdﬁgﬁcoﬁapblaﬁbsxdiﬂi MR 400QMHENDMIG-dY & p@n 1.17
(& I3 AN 67 1@?@'55 (o aiBPHY 898, PV 9 Eoral 1306, 1

0 I boxa| c 8.41 (t, J=5.68
H) 7%&\%? h%%%p 5 I_g)l nbﬁ g%ggfe{l stf?nggpzaﬁ ggg%(r)%lo(us’sl H) (
Hz, IpHpt2d8i(x 1t t hat described in the preparation of
conpou 7. 1E1 NWR (400 MHz, DWVWSO-d6 with TFD) S
ESI*W%?&%P?‘%% 4 H 2.53 (br s., 3 H 2.58 (s, 3 H
2.74 - 2.82 (m 3 H 2.80-4 10(m5|—|)729(s 1 H
8.47 (s, 11-1) 8.70 (s, 1 H). BI\/HrH] d fo
Compound 111: 5-(3- (cycloplopanecarboxarmdo phenyl)-N (2 (d1methy1annno)ethy1)—
3,8-dimethyl-9H-pyrido|2,3-b]indole-7-carboxamide
oY

0
L M
N I N
[0430] The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 87. '1{ NMR (400 MHz, DMSO-ds) 8 ppm 0.75
- 0.84 (m, 4 H) 1.80 (t, J=4.93 Hz, 1 H) 2.27 (s, 3 H) 2.64 (s, 3 H) 2.87 (d, J=4.55 Hz, 6
H) 3.29 (q, /=5.56 Hz, 2 H) 3.61 (q, J=5.64 Hz, 2 H) 7.16 (s, 1 H) 7.27 (d, J=7.33 Hz, 1
H) 7.50 (t, J=7.71 Hz, 1 H) 7.63 (d, /=8.34 Hz, 1 H) 7.68 (s, 1 H) 7.99 (s, 1 H) 8.29 (s, 1

H) 8.58 (t, J=5.43 Hz, 1 H) 9.39 (br. s., 1 H) 10.38 (s, 1 H) 11.99 (s, 1 H); ESI-MS: m/Z
cale’d for C28H31N502 469.25; found 470.4 (M+H)*
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C23H18N202S 371; found, 371.4. Conpound 1109:

5- (3-(cycl opr opanecar boxam do) phenyl ) - 3, 8-di net hyl - N- (

1- met hyi - piperidin-4-yl)-9H pyrido

[2,3-b]indol e-7-carboxamide O \ / NCN- N N O [0438]

The title conpound was synt hesi zed from

5-ch -3,8:di | < < . e
Compabig R8BSy Dol e Y aseierindrod
gﬂEﬁﬁﬂﬁg@m@nﬁbk(Q%@%@@mﬁg@necarboxan1do) phenyl boronie

acid using an anal ogous procedure to that described

in the preparation of co o?gﬁd 83. 1H NWR (400 WMHz,

DVSO- d6) 8 ppm 0. 77 @ (m 4 H 1.53 (qd,
J=11.66, 3.41 Hz, 2 M - 1.82 (m 3 H 1.95 (t,
J=10.86 Hz, 2 H) 2. 3 H 2.27 (s, 3 H 2.59 (s,
3 H 2.74 (d, J= 11. Y H& .75 (m 1 H 6.98
(s, 1 H 7.27 (d, 1=7.58 T1(H) 7.49 (t, J=7.96 He,
1H 7.69 (d, J=2.02 Hz, 2 H) 791" (s, 1 H 8.25 -
[043B] 30 ThmtitR: E)mpGund7whs sydthedizelllu9®z @branakgpud pkcedure to that

desc% lgﬁ??gllnrggg'atfigg ofcgo?nklla%%hg gg H ﬁ%/?R %460 II/I?I%:?%MS? -6::{6)45 pgr% 1.18

T R L s

H) 2R48 3 H)Th&7 (d,Uhé.SGdimBlHl)cB as34§dnh2 $1) 86 £ Bdﬁh(m 4 H) 7.11 (s,

U i ol 30345 i 2ok 0 (8 J 9 1ahdd e, 2 B 811 (5, 18D
8.32 b Ne=di 78t yi H?*sasmecdlﬁﬁf 6% 3 NELSLEBras,, 1@@1@9@@@ 1 H); ESI-
procedure to that described in the reparatl on of
MS: ggngrdei A dorg72 BHIZNGMI S HB22; M@dﬂ@&/ﬁcﬁg/&éﬁ) S ppm 2.20 (s,
6 FI) 2.42 (t, J=6.69 Hz, 2 H 2.49 (br. s., 3 H 2.55
(s, 3 H 3.35 (d, J=6. 57 Hz, 2 H 7.18 (s, 1 H) 8.31
Compbund 39356 (3Hethlsittfon§l)flenf ;3,84 dn@Ry1HE - (( 1klhylpiperidin-4-

yDmethyl)-9H-pyrido[2,3-b]indole-7-carboxamide

[0432] The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 87. T NMR (400 MHz, DMSO-dg) & ppm 1.18
(t, J=7.33 Hz, 3 H) 1.38 (d, /=10.86 Hz, 2 H) 1.78 (br. 5., 1 H) 1.91 (d, /=13.39 Hz, 2 H)
2.27 (s, 3 H) 2.63 (s, 3 H) 2.75 (d, J=4.80 Hz, 3 H) 2.86 - 2.97 (m, 2 H) 3.20 (1, /=6.19 Hz,
2 H)3.42 (q, J=7.33 Hz, 4 H) 7.14 (s, 1 H) 7.51 (d, J/=1.26 Hz, 1 H) 7.89 (t, /=7.71 Hz, 1
H) 8.03 (dd, J=10.61, 8.59 Hz, 2 H) 8.12 (s, 1 H) 8.32 (d, J/=1.52 Hz, 1 H) 8.50 (q, /=6.06
Hz, 1 H) 9.18 (br. s., 1 H} 12.08 (s, 1 H); ESI-MS: m/z calc’d for C29H34N403S 518.24;
found 519.4 (M+H)"
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8.53 (s, 1 H 12.14 (s, 1 H. [MH calc'd for
Cl8H21C1N4O 345; found, 345.4. Conpound 121:
5- (3-(cycl opropyl car banoyl ) phenyl ) - N- (2- (di net hyl anuno
)ethyl) -3, 8-
di met hyl - 9H pyri do[ 2, 3-b] i ndol e- 7- car boxarai de O NH
Lt ‘
Co nhﬂ}&unfsym d 612?421(;1 3ﬁ§g&rﬁt{éﬁgﬁx@o@g’§§gz g_(bfietﬁ%m&%pﬂ@@n 3,8-dimethyl
H-gydidest, hyliadelady@ttoxkinid®; 8- di met hyl - 9H pyri do[ 2, 3-b] i nd
ol e-7-car boxam de and 3- (cyc}opropyl carbanoyl ) phenyl
boroni ¢ acid using an anal ggQ procedure to that
descri bed in the preparati ¢n jof { conpound 83. 'H NWR
(400 MHz, DVBO-d6) S ppm0.5%7 (dd, J=3.92, 2.40 Hz, 2
H 0.71 (dd, J=6.95, 2}4f @ 2,H 1,23 (s, 1 H 2. 26
(s, 3H 2.65 (s, 3 H 3 -: N_I<5NO5 Hz. 6 H) 3. 29
(g, J=5.98 Hz, 2 H 3.61 6. 15 Hz, 2H)7.20 (s,
11-1) 7.50 (s, 1 H 7.66 (t J=7.83 Hz, 1 H 7.77 (d,
{0433%7. 8BeHdtle TompoTnd8vag dsynth%?izﬁﬁuﬁng anl&rﬂa)o@u@a)r(ﬁ&dufh to that

desc%_%cd8 131_% %@ppﬁmw‘l Z)gyomg@mgg% EH I\_HLVI}_SD@O({ Wﬁn&@gﬁg rg) ﬁ@pm 1.18
(, Jﬁ?%@&'\@% g9 1 ;tp{j F}ylfi)? gﬁ9fL 9ﬁ7%@gﬁgti”ﬁ%é%% (5,3 H) 2.65 (5. 3

(2-Fl uor'o-5 i'tro-ben
H) 2t80| (Ide]“‘il\SIEHE;IG H) GZBI (dt, JEN.H2N. 3/8 IG?N 2 ]EI)ZNS@N; FebHQAdz, &CH) 3.42

@, Jo‘gg?}%% 7. i"??s ?IJ[) ’}\Qf(s( ?%97 & f e ﬁjz ﬁ4§°6°4 (t, 79,00 Hz,
2H)8.12 (s, 1 H) 8.32 (d, J=1.52 Hz, 1 H) 8.53 (t, J=5.81 Hz, 1 H) 9.35 (br. 5., 1 H) 12.08
(s, 1 H); BSI-MS: m/z calc’d for C27H32N4038 492.22; found 493.4 (M+H)*

Compound 115: 5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-N-(2-(pyrrolidin-1-yljethyl)-
9H-pyrido[2,3-b]indole-7-carboxamide

[0434]  The title compound was synthesized using an analogous procedure to that
described in the preparation of compound 87, 'H NMR (400 MHz, DMSO-ds) & ppm 1.17
(t, J/=7.33 Hz, 3 H) 1.87 (dd, J=7.20, 4.93 Hz, 2 H) 2.03 (t, /=6.82 Hz, 2 H) 2.27 (5, 3 H)
3.08 (dd, /=10.48, 7.45 Hz, 2 H) 3.36 (q, /=5.89 Hz, 2 H) 3.42 (q, /=7.33 Hz, 2 H) 3.63
(d, /=12.88, 5.56 Hz, 4 H) 7.24 (s, 1 H) 7.52 (s, 1 H) 7.90 (t, /=7.71 Hz, 1 H) 8.04 (dd,
J=14.27,7.71 Hz, 2 H) 8.12 (s, 1 H) 8.33 (d, J/=1.52 Hz, 1 H) 8.62 (t, /=5.68 Hz, 1 H) 9.53
(br.s., 1 H) 12.10 (s, 1 H); ESI-MS: m/z calc’d for C28H32N403S 504.22; found 505.4
(M-+H)*
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H 2N NaN02/HOAc Pyridiniumchloride N I HC 0 C
Di oxane, 180 C ON (61 %9 N ON (87% HH 123 125 02Et
102Et (HO 2B | SO2Et \ \ | ~ KOH NI-12 Ca2C331
Pd2(dba)a, PCy3, \ \ / ON _ " \ \ O p-dioxane, reflux

N 7
Compobii 16 OG- yﬂ%lﬁsaﬁ%ﬁwph Prsdimstly i (1-edy RiRgidin-3-
y1)- 92rﬁﬁm[p3%11h@a@7%mmx@ﬁﬁd@ne (208 rng, 0.88 nmol), and
(45 tm powder, 168 ng, 2.6 mmml) were conbi ned
|n DNF (2 m) in a seal ed
The reaction was heat g8
m crowave. The react i@
the solids were renoVved

Odflbe purged wi th nitrogen.
at 150 "Cfor 30 min in the
vas di | ut with acetone and
fidN==@ti gn. The sol ution

was concentrated |n yacug ki Non by silica gel

chr omat ogr aphy (80% z exages) dave 119 ny (45%

of the title conpoiyndtas a Xaintly yellow SO|Id

whi ch was slow to cr§>‘st 3 I|ze 1H NI\/R (400 I\/Hz

1 8.8.50 I—Q =1.2 t2

043 t1t\]f: cOoIgp Ild2W6 |§|¥I}th6822 8ﬁs(11§g ans,q_rbalogﬂ)/%s (p edure o that
descﬁB@an ﬂ]o Jﬁ@bfégé&aﬁ&{ oAb 84, 'IBRJUR (RO HBOBMIO:) § ppm 1.18
(t, J=5,.45 Brahind-20-2.0{fd, 6313257 (e B 2.6¥(4, i) 379D 4.Hbénzddl) 7.12
s 159452 2 Yor 4, /=758 Hz, 110 8.01 (d, J=8.84 Hz, 1 H) 8.06 (d, J=8.84
Hz, 1 H) 8.11 (d, J=1.52 Hz, 1 H) 8.33 (s, 1 H) 8.62 (d, /=7.83 Hz, 1 H) . [M+H] calc’d

for ngH:;zNgOgS 505; found, 505.4.

Compound 117: (R)-5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-N-(1-methylpiperidin-3-
yh-9H-pyrido[2,3-blindole-7-carboxamide
SO,Et

W,
ShiQ

[0436]  The title compound ‘was synthesized using an analogous procedure to that
described in the preparation of compound 87. 'H NMR (400 MHz, DMSO-dg) 8 ppm 1.18
(t, J=7.45 Hz, 3 H) 1.20 - 2.0 (m, 6 H) 2.27 (s, 3 H) 2.62 (s, 3 H) 2.70-4.40 (m, 8 H) 7.13
(s, 1 H) 7.53 (d, J=1.01 Hz, 1 ) 7.90 (t, /=7.83 Hz, 1 H) 8.04 (dd, /=17.43, 8.34 Hz, 2 H)
8.11 (d, J=1.52 Hz, 1 H) 8.33 (s, 1 H) 8.62 (d, J/=7.83 Hz, 1 H) 12.11 (s, 1 H). [M+H]
calc’d for CagHzN,0,8 505; found, 505.4. |
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N-Z ~,N CN [0442] Conpound 122 (119 ng, 0.39 mmol)
was stirred in HOAc (3 nL) with HRO (0.5 nlL) and
stirred at 76 'C. lron powder (-325 nesh, 88 ngy, 1.56
nmol ) was added, and the reaction stirred for 4 h.
The sol ution vvas concentrat ed in vacuo, diluted with

0 snd) l}l@’—gﬁB Th

Co 9@9 |lg? ?rﬂ ?1 %’gfred%i ﬁﬁmglfh ?1&@?' v an Hﬁ H@’}
b]mcbﬂ@amaﬂmxmmde separated, dried (I\/gSO4) and

concentrated in vacuo to give 148 ngy (66% of the

title conpound as a br®©i Jség\;), [mtH] calc'd

for C131411FN4, 243; fo 3. ound 124:

5- Ami no-3-mathy|-l By TN\0f/2, 3nb] i ndol e- 7-carbonitrile

NH2 / N/ N\ CN{HAQ443] Con'pound 123 (148 ng, 0.61

nunol ) was di ssol vedl | nNdl oxane (2 nL) with

ni um chl ori de 80 ng), and the sol ution was

1043585 e e Gomeotit (e pkPenEe Hon SEBloip it danctipfhe OH-
pyrlcﬁf?i QIH]ﬁHoIé’aﬁceﬁ'Q&&ﬁ@ta&ﬁtaﬁq i %e‘ﬂ?ﬁ]’;f]ﬁg?r% 4§ B a?yanalogous

chromat ography (20% acet©o gave
proc&(c@r%o dattdrectitietll e ibo rmcmmjmasofammpﬁmdm t‘él wmmowmw

DM&%MJ’@? 04 70% 2 GRS 53 28 BN 58785 1y 2.74 - 2.82
(m, ﬁﬂb 9%@1@%“3'1{29'7'29% ﬁ%% 43 R] { 5‘@%%(7 ‘Pg@ r%noﬁj éa?c d for

1247(1
Condal‘éz‘ébS@éd;L fonnd@AE4(2 nL) with H20 (1 m.), and the
solution stirred at O T. Concentrated HO (120 L) in
H20 (120 nlL) was
Compound 119: 5-(3-(cyclopropanecarboxamido)phenyl)-3,8-dimethyl-N-(1-methyl-

piperidin-4-y1)-9H-pyrido[2,3-blindole-7-carboxamide

[0438] The title compound was synthesized from 5-chloro-3,8-dimethyl-N-(1-
methylpiperidin-4-y1)-9H-pyrido[2,3-blindole-7-carboxamide and 3-
(cyclopropanecarboxamido) phenyl boronic acid using an analogous procedure to that
described in the preparation of compound 83. "H NMR (400 MHz, DMSO-ds) 8 ppm 0.77
- 0.82 (m, 4 HY 1.53 (qd, J=11.66, 3.41 Hz, 2 H) 1.79 — 1.82 (m, 3 H) 1.95 (t, J=10.86 Hz,
2H)2.15 (s, 3H) 2.27 (s, 3H) 2.59 (s, 3 H) 2.74 (d, J=11.12 Hz, 2 H) 3.75 (m, 1 H) 6.98
(s, 1 H)7.27 (d, J=7.58 Hz, 1 H) 7.49 (t, J=7.96 Hz, 1 H) 7.69 (d, J=2.02 Hz, 2 H) 7.91 (s,
1 H) 8.25 - 8.30 (m, 2 H) 10.37 (s, 1 H) 11.92 (br. 5., 1 H); [M+H] calc’d for CsoHs4N50,,
406.3.; found, 496.4,
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101 added, and the reaction stirred for 5 mn. Sodium
nitrite (54 ng, 0.78 mmol) in HO (120 L) was added
dropwi se, and the red solution stirred for 10 mn. A
solution of iodine (10 ng) and potassiumi odide (129
ng, 0.78 nmol) in H20 (300 L) was added dropw se, and
Comp st dOT XS-EK 10N -(3 QélitetiBardinb Jeki§ -3 8rdiBRH-OH lyrdof2,3-
. .and then 30 min while warmng to r.t. Thé reaction
blindglag-efirtparasrddari t h H20 (5 L) and extracted with CHC13.
Organics were dried (MySO4) and congentrated in
vacuo. Purification by _silica gel ~eQronmat ography gave
108 ng (61% of the tpf e _copgpe¥nd Bs a faintly
yel l ow solid. M5 (E 7 dc'd for C131-18I N3,
334; found 334. Co
5- ( 3- Et hanesul f onyks pF [ ) 33- et hyl - 9H pyri do[ 2, 3-Db] i
ndol e-7- carbonitril'e O&NS N N\ ON H[0445] The
i tlg. canpou p a L0 43% yi fro d
104394 o OB g oaliy PREE el Def b Sl PG mRay on
pyrid@e SpaimtoicoTcaboralitpaciadafil . NUN-NMRiHyAARarVHZ 2 -di8B8Osify an

aﬂ“é@t@é}f@%ﬁﬂéﬁ%’thasﬂ_dze%c.r(én%mza% f&'%e' W%'Béﬁ&&g of %q%pélzm;lﬁ?fv % 5\1'21{/1& (400

i sl iy 48 ) P k. A YRR .5

H) 3. 350, CAHN ARBDAS,7.1376,, 1 Hpnd (3765, 5601 ¢ M®B.4P[, J/=2.02 Hz, 1 H)

5.53 (eloltb T3 B b M e o Vo Rl FAoond R 1

Compound 121: 5-(3-(cyclopropylcarbamoyl)phenyl)-N-(2-(dimethylamino)ethyl)-3,83-

dimethyl-9H-pyrido[2,3-blindole-7-carboxamide

oV

NH

&) /

N
an—" N
DR
N

[0440]  The title  compound was  synthesized from  5-chloro-N-(2-
(dimethylamino)ethyl)-3,8-dimethyl-OH-pyrido[2,3-blindole-7-carboxamide ~ and  3-
(cyclopropylcarbamoyl)phenyl boronic acid using an analogous procedure to that
described in the preparation of compound 83. "H NMR (400 MHz, DMSO-ds) 8 ppm 0.57
(dd, J=3.92, 2.40 Hz, 2 H) 0.71 (dd, J=6.95, 2.40 Hz, 2 H) 1.23 (s, 1 H) 2.26 (5, 3 H) 2.65
(s, 3 H) 2.87 (d, J=5.05 Hz, 6 H) 3.29 (g, J=5.98 Hz, 2 H) 3.61 (q, J=6.15 Hz, 2 H) 7.20
(s, 1 H) 7.50 (s, 1 H) 7.66 (1, /=7.83 Hz, 1 H) 7.77 (d, J=7.83 Hz, 1 H) 7.98 (d, J=7.83 Hz,
1H)8.08 (s, 1 H)8.31(d, J=1.77 Hz, 1 H) 8.57 - 8.61 (m, 1 H) 8.59 (d, /=4.55 Hz, 1 H)
12.05 (s, 1 H). [M+H] calc’d for CpsH51NsO, 470; found, 470 4.
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O 102 [0446] Conpound 126 (30 ng, 0.08 mmol) stirred
in dioxane (2 nL) at r.t. A solution of potassium
hydroxi de (25 ng, 044 nmol) in 30% H202 solution (1
m.) was added, and the reaction stirred for 18 h. The
solution was neutralized with 1IN I1CO and concentrated
in vacuo. Purification by silica gel chr omat ogr aphy (5

to 8% McOH CH2C12 gave 14.8 479 hetltle
Compewrhb &-@sFlaomfr@t@armmdmiwnﬁnm onigBsoD) S

8.28 (s, s 22 (s, 1H), 8.12 (s 1H) 810(d

1H, J 7 6c 8.02 (@mnl N= 7.6 Hz), iR, €N

1H, J g) 7 68 (s, 7. 18068,

3TN 3 1728 5T,

WH% (ESh, r[Mw-H})“ccal (ANforo; C21 I N303 S E94 M4 ound
394. npound(44=28:

4- (2- Fl uor o- 5- net hyl - pyri di' - 3-yl)-3,5-dini t Fo- benzoi ¢

acid nethyl ester / | NO2 N- N/ O 0 [0447] The

title conpound was prepared from

4-chl oro-3, 5-di ni ty o- bgnzoic acid methyl ester in 94%

yi el d accor d| ng ta e procedyne.Astd i n or it he
O UT | 22 0 S) [ n

f or DGIA,IBPN306, 3561 OAMEN3ZS. s)Compouth N

3, 5- Di8&Mi no- 4- ( 2- Fuor'b- 5 et hyl - pyri di n- 3-WI )t benzoi c

acid methyl ester Ngg N HZN O 0 [0448], gorrpound

128 (2.02, 6.03 mml) was stirred in MeCH (i 0

with 10%

0461 0,5t

(H0)28©,803Et O O
KOH Q
Cs,C03, Pdy{dba)y, PCys, x Q CN _ l\
| P
N~ N N

p-dioxane, reflux
(43%)

126 127

[0441] A-Chloro-3,5-dinitro-benzonitrile (200 mg, 0.88 mmol), 2-fluoro-3-iodo-5-
picolione (208 mg, 0.88 mmol), and copper (45 pm powder, 168 mg, 2.6 mmol) were
combined in DMF (2 mL) in a sealed tube purged with nitrogen. The reaction was heated
at 150 °C for 30 min in the microwave. The reaction was diluted with acetone and the
solids were removed by filtration. The solution was conceatrated in vacuo. Purification
by silica gel chromatography (80% CH,Cly/hexanes) gave 119 mg (45%) of the title
compound as a faintly yellow solid, which was slow to crystallize. "1 NMR (400 MHz,
CDCls): & 8.50 (s, 2H), 8.16 (d, 1H, J = 1.2 Hz), 7.42 (dd, 1H, J = 8.8, 2.0 Hz), 2.38 (s,
3H). MS (ES) [m+H] cale’d for C;3HyEN4Oy, 303; found 303.
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Pd/ C (200 ng) under a balloon of hydrogen for 1.5 h.
The reaction was filtered through Celite and
concentrated to give 1.64 g (99% of the title
conpound as a brown solid. M5 (ES) [m+H] calc'd for
Cl4H14FN3Q2, 276; found 276. 103 Conpound 130:
Compénﬂ’ﬂ%@'§5~m£rﬁﬂlb=¢9&—ﬂl‘idrb%@th?kgﬂrﬂdiﬁlaLﬂ)—BemnhﬂbeyI ic
acid nethyl ester N2 N/ N H O [0449] The
title conmpound was pr
Compound 128 accordi
t he preparation of
for Cl4H13N32, 256;N
5-1 odo- 3- net hyl - 9H py#i
acid nethyl ester N M

conpound was prepared in 69%yield from Conpound 130
[0442]ac cGpuipognd 122 (IHS 1o meold s sHead i Qe (3 ml) with H0

L fe 12 ' f
o5 ) RSSO0 AL IRR o452l e b s b sl e
and thevéa3tiEh Ranes ybif oy | Thbeslytidn Irarrichydntutddpinr vaded,2diBud] with

ndol e-7- carboxylic acid nethyl ester ON /0. N .
EtOAc (30 mL), and madaybasic with sat. NaﬁCOg. ‘lehe material was then filtered

through Celite, and the organics were separated, dried (MgSQO,), and concentrated in

pared in 88%yield from exanple

?pe procedure outlined for
$24. M5 (ES) [mtH calc'd

6. Conpound 131:

- b] i ndol e- 7- car boxylic

vacio to give 148 mg (66%) of the title compound as a brown oil. MS (ES) [m+H] cale’d
for C}anFNz;, 243', found 243.

Compound 124: 5-Amino-3-methyl-9H-pyrido[2,3-blindole-7-carbonitrile

NH

oy

/

N
H CN

\
N

{0443] Compound 123 (148 mg, 0.61 mmol) was dissolved in dioxane (2 mi.) with
pyridinium chloride (80 mg), and the solution was heated at 180 °C in the microwave for
15 minutes. The solution was concentrated in vacuo.  Purification by flash
chromatography (20% acetone/CHzCl,) gave 118 mg (87%) of the title compound as an
off-white solid. MS (ES) [m+H1] calc’d for CisHioNy, 223; found 223.

Compound 125: 5-Todo-3-methyl-9H-pyrido[2,3-blindole-7-carbonitrile

Nl
N CN
[0444] Compound 124 (118 mg, 0.53 mmol) was dissolved in HOAc (2 mL) with H,0
(1 mL), and the solution stirred at 0 °C. Concentrated HC1 (120 uly in HzO (120 mL) was
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N O-1 H [0451] The title conpound was prepared in 65%
yield from Conpound 131 according to the procedure
outlined in the preparation of Conmpound 81. MS (ES)
[mtH calc'd for C22H20N2O4S, 409; found 409. 104
Conmpound 133:

added, ond Be E&d&ﬁﬁ%ﬁlﬂlé@fh\( I5- xﬁﬁe fsdd}un?’ hﬁﬁief{‘ﬁt @hm%ﬁgﬁ@%{ ,B8l(120

i ndol -7-yl]- met hanol
uL) wasrddeddiropiion, aoil tlﬁmrqdcaohxﬂiomisﬁrrpd ﬁm we'dmt hoesmluhwmof iodine (10

meg) 258 BOlE 10(£qu_§1 2@%%@ mpo}in 1719_2@43@(@ L) wp.g g Arquise, and
the bn%wQ iRl éﬂglgg;k kel ﬁpmﬁ E%:]ﬂ? @gm[gm 30 Fﬂlp @ﬁilvgﬁ'm(l%g o 1.,

The rQ]:‘rcinIOWaa—&llutad HWjth 81,2P(5(1bl.) ahd:lf:xfrﬁctbli with CHHCB E)Ygz(dixrs wae dried

f d, 381.
(Mgs@:%gﬁa%&med mdvafcuo Puntl ation §1ca geil chrogl%pography gave 108

mg (d19)(c3-tké fhias %‘éﬁlpt)ﬁﬁky s IﬁhﬁiﬂYlly)yeﬁoﬁestoan 1@‘5“ éEX?\I' ﬁlﬁ’-[vlg} 3alPl for

i ndol - 7- yl nmet hyl ] -di rnet hyl’-am ne
CisHeld% §34; fvwachddfesul fonyl chloride (18 L 0.24 mmol ) was
added to a solution of Conmpound 133 (46 ng, 0.12
nmol ) and diisopropylethylamne (43 L, 0.25 nrnol) in
Compound 126: 5-(3-Ethanesulfonyl-phenyl)-3-methyl-9H-pyrido{2,3-b]indole-7-

carbonitrile
N
\/S O
\
=8g
N
H CN

[0445]  The title compound was prepared in 43% yield from Compound 125 according
to the procedure outlined in the preparation of compound 81. "1 NMR (400 Mz,
CD;0D) 8 8.34 (s, 1H), 8.21 (s, 1H), 8.13 (d, 1H, J = 7.6 Hz), 8.00 (t, 1H, J = 7.6 Hz),
7.89-7.98 (m, 2H), 7.59 (s, 1H), 7.49 (s, 1H), 3.35 (q, 2H, J = 7.2 Hz), 2.33 (s, 3H), 1.29
(t, 3H,J =72 Hz). MS (ES) [m+H] calc’d for Co1Hi7N30,S, 376; found 376.

Compound 127: 5-(3-Ethanesulfonyl-phenyl)-3-methyl-9H-pyrido[2,3-b]indole-7-

carboxylic acid amide
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THE (1 m-) at 0 C. After stirring for 3 h,
dinmethylamne (2M 1 nL, 2 mmpol) was added, and the
reaction stirred for 16 h. The solution was
concentrat ed in vacuo and purified by prep-HPLC to

e 32 (65%9 of the title conpound as a pale
[04463e| | Gwnpomnd 126H30umre, 0480nmwph stiopboniiosng (%mle)mtls A solution

of pOl%E?ll’nB}%yér.Px e,_ﬁ%% BQ% O%éllnamég 118 %5'70 Gz s?nglgElf(i ml%q??s afﬁgﬂ and
the w(aStaonlsl’tDned‘Zfog 38 s The fd))lun%n 3&8‘15 EntautraZi'zled wdth=1 N FZHzhd c3n&trated
(s.

in V“{‘ES) Pwhﬁqq}w% By slipar h@l@%mz@ t04?e?é 6 Mi QTS pave 14.8
o 0 SRS T sy, TR SOQA SRR

150, F%Béi 191# 8. m% 4,de1)28.30 lod,i qul £7 BIHzJ;PS Og!ﬁd m N Ngre Hz)H7 88 (t,
he itle c S repar e om
I, V22 60081 RGP holinL0s ocahat al Gohnes 3rdiguad Boftfines ¢

" I%%%%P%%Se@ AR PRSI W

8.03 (d, 1H, J = 7.6 Hz), 7.97 (s, IH)

Comémggi iéﬂ éﬁ&f‘[ﬁow éﬁﬁ%ﬁ% y(llq]m{%-pq;} 3 %Jd%frgﬁgﬁzoe(%?dxg H}'_ebtﬂyi

ester 3- 41-3.50 (m 2H), 3.27-3.32 (m 4H), 2.39 (s, 3H,
1.29 (t, 3H, J =7.2 Hz). M5 (ES) [mtH calc'd for
C25H27N303S, 450; found 450. Conmpound 136:
5- ( 3- Et hanesul f onyl - yl )Né% met hyl - 7- (4- met hyl - p| per
a2|nI-yIrrethyI)9 Pylidg [2,3-b]indole OO q'l
NN" ™)

10447} The title compound was prepared from 4-chloro-3,5-dinitro-benzoic acid
methyl ester in 94% yield according to the procedure outline for the preparation of
Compound 122. MS (ES) [m+H] cale’d for C4H;oFN3Og, 336; found 336.

Compound 129: 3,5-Diamino-4-(2-fluoro-5-methyl-pyridin-3-yb)-benzoic acid methyl

ester

& ] NH,
Na

EIQN O~
o)

[0448]  Compound 128 (2.02, 6.03 mmol) was stirred in MeOH (150 mL) with 10%
P4/C (200 mg) under a balloon of hydrogen for 1.5 h, The reaction was filtered through
Celite and concentrated to give 1.64 g (99%) of the title compound as a brown solid. MS
(BS) [m+H] cale’d for C14H14FN30,, 276; found 276.
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H [ 0455] The title conmpound was prepared from Conpound
133 and norpholine according to the procedure outline
for the preparation of Compound 134. 1H NWMR (400 MHz,
CD3CD) 6 8.39 (br s, 1H), 823(s 1H), 8.12 (d, 1H, J
= 7.6 Hz), 8.05 (s, 1H), 8.03 IHJ:76Hz)

Comfouigh 1 %ﬁwnmﬁﬁ@“%%wﬁ% %&@%;«%v sty By

ester 2. 95 (s, 3H), 2.41 (s, 3H), 1.29 (t, 3H, J = 7.2 Hz)
M5 (ES) [m+H] calc'd for C26H30N4025, 463; found 463
106 Conpound 137:
5- ( 3- Et hanesul f onyl - pfre yI)N%ﬁnethyl 7-pyrrolidin-1-yl
met hyl - 94 pyri do[ 2,8- bptngoke 00 \is | ~ NNN H
[ 0456] The title conPo prgpared from Conpound
133 and nor pholine acc O The procedure outline
for the preparation of npoun @& 134. 'H NNR (400 VHz,

[0449§:D3(€1)166t1q1% FOmIpC 1812;1 \?’%G prf e(j] m_gg’% %elg;’("_c'?m fax%p](e (Eionl@%und 128
accoram 1t0(the &%edﬂre‘o&hﬁed‘@r ch }ﬁ%pe(rﬁlonlbb Co?rg:@»ﬁn& 3241|'MS (ES)

[m+Hj 031@ ct@l 131\@2185@ fg@ld(zfiﬁ 2H) 1.99-2.07 (m 2H)
1.29 (t, 3H J =7.2 Hz). M5 (ES) [mtH calc'd for
C25H27N302S, 434; found 434. Conpound 138:

Comp&ni{ B3t mngisd-femy-9 o) 2, 3&%&@&“"—%@%& doiddn@hiiester
I ndol -7- ylnmethyl]-ethyl-amine NNom N

\
N /
N O~
H
0
[0450]  The title compound was prepared in 69% yield from Compound 130 according
to the procedure outlined for the preparation of Compound 125. MS (ES) [m+H] calc’d

for Cld,HnmgOg, 367', found 367.

Compound 132: 5-(3-Ethanesulfonyl-phenyl)-3-methyl-9H-pyrido[2,3-b]indole-7-
carboxylic acid methyl ester
Q.0

N

\

L
N
H

[0451]  The title compound was prepared in 65% yield from Compound 131 according
to the procedure outlined in the preparation of Compound 81. MS (ES) [m+H] calc’d for
ngHzoNzO4S, 409; found 409,
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H [0457] The title conpound was prepared from
Conpound 133 and norpholine according to the
procedure outline for the preparation of Conpound 134.
"H NWVR (400 MHz, CD3OD) S 8.19 (s, 1H), 813 (s 1H)
8.04 (d, 1H, J = 7.6 Hz), 7.97 (d, 1H J =
Comﬁmﬁlﬁ 138; [1KB-Eihaneul®nitphenyl)ehmetyl- QH)PYlfﬂOW'@ﬁHdQlFD-YH
2(s 1H), 4.25 (s, 2H), 3.34 (q, 2H, J =7.2 Hz),
me‘h@o 3.07 (m 2H), 2.25 (s, 3H), 1.20-1.29 (m 6H). M5
(ES) [m+H] calc'd for oCZ;’SHZSNSOZS 408; found 408.
107 Conpound 139:
5- (3- Et hanesul f onyl - phenyl
ndol e- 7- carboxylic & \iST A\ NNOH HO
[ 0458] Conpound 132 (26Q nmg| 0.64 mmol) was stirred IN
NaOH (1 nL) in MeOHN(2/mgF st 60 C for 2 h. The
reaction was al |l owed™Nid angpywas acidified with 1
N HC1 and extracted V\nt{}h . Organics were dried
(I\/gSO4) and concentrated to give 228 ng (90% of the

(04 ! B FTRS 0%12;% ogn;}"é?x'f@;si o gde(_l s %YBRCS@S%WH AR (400
MHz8M%ﬂaD(8CB pp}ﬁ'l 2b (' J7~7615HZI); 5 28 314&9(7@; 4 11*)*1713} &, 119 12 (4, J=0.51
Hz, 1iH9)7. 9@(t31—7(&§ IIZ,I—E HJ 7997(3,2 Hy §, 033d<§;15 T2 713“;39 11262132,@ H) 8.11

. 13687 o[ 35582> otmbd pap ) S31°0R L2 EFNEAIFRAR or

c21H£0§r2© §Bh%ﬁ§dl|3f89ny| phenyl) - 3- met hyl - 9H pyri do[ 2, 3- b]
I ndo yl]- (4 nmet hyl - pi perazi n-1-yl)-nmet hanone 0 0O

- met hyl - 9H pyri do[ 2, 3- b] i

Compound 134: [5-(3-Ethanesulfonyl-phenyl)-3-methyl-OH-pyrido[2,3-b]indol-7-
ylmethyl]-dimethyl-amine
0 O

N/
\
1
N
H

[0453] Methanesulfonyl chloride (18 pL, 0.24 mmol) was added to a solution of
Compound 133 (46 mg, 0.12 mmol) and diisopropylethylamine (43 pL, 0.25 mmol) in
THF (1 mL) at 0 °C. After stirring for 3 h, dimethylamine (ZM, 1 mL, 2 mmol) was
added, and the reaction stirred for 16 h. The solution was concentrated in vacuo and
purified by prep-HPLC to give 32 mg (65%) of the title compound as a pale yellow oil.
" NMR (400 MHz, CD3;0D) & 8.36 (br s, 1H), 8.22 (s, 11), 8.13 (d, 1H, J = 7.6 Hz), 8.05
(d, 1H, T = 7.6 Hz), 7.88-7.94 (m, 2H), 7.85 (s, 1H), 7.44 (s, 11), 4.57 (s, 2H), 3.33 (q, 2H,
T =7.2Hz), 2.94 (s, 6H), 2.39 (s, 3H), 1.30 (1, 3H, ] = 7.2 Hz). MS (ES) [m-+H] calc’d for
CasHpsN3O0,S, 408; found 408,
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-~S S~0c[ 0459] Conpound 139 (40 ng, 0.1 nmol) and
HOBT (17 ng, 0.11 nmmol) stirred in CH2C12 (2 nl) at
r.t. EDC (29 nt, 0.15 nmol) and 1-nethyl pi perazi ne (45
m., 0.4 nunol) were added, and the reaction stirred
for 3 h. Organics were washed wth brine, dried
(Na2s™), and concentrat ed in vacuo. Purification by
prep- HPLC gave 32 (1670 of the title conpound as
Comb%wvi 131 % E@ﬂan@ulfow MR B omelhyl-7- mrga@)lné ﬂm@y@@fﬂ
) (s, 1H, 8.12 (d, 1H, J = 7.6 Hz), 8.03 (d,
133’“‘1Ji[:z'?,’3 gjnido "6 Hz), 7.87-7.95 (m 2H), 7.80 (s, 1H),
7.40 (s, 1H), 3.39-3.620(in, 4H), 3.31 (q, 2H J =7.2
Hz), 316330(m4\|j) 5 (s, 108 3H), 2.38 (s,
3H), 1.29 (t, 3H, J = ). M5 (ES) [mtH] calc'd
for C26H28N403S, 47N; 477. Conpound 141:
5- ( 3- Et hanesul f ony|/~ - 3-net hyl - 9H pyri do[ 2, 3-b] i
ndol e- 7- car boxyl i & di et hgl ani no- et hyl ) - ani de
OO0 N,,,,-~ N 0460]/ The title conpound
was prepared in 65% yl{él d "according to the procedure
outlined for the preparation of Conpound 140. 'H NWR

(045414 Tl?@’qrt E&E@J upg %&g,s gﬁ({rejc? frogh F&gﬁlﬁo@ 833 sgl'a‘) Fqrphpline

according.t6 tllrdszpo&iu%lotﬁtlme fcshHhe Jrepaifation tdz):oanoaAd (134 1HI)NMR (400
MHZ#—EP?Q}SEB@E&@F s,zn,n,ﬁ 2o Eﬂmz%% il dﬁ,(:rs:, ’7@@@, Q».O@éfi( %H, I=
7.6 TN D AR 43 £ 708 ) 8P 1o eSS e eas, am,

4.00-609 3mFRHpRedud. 80 Gyl EIﬁhé&Wyﬂ 3.56{(netHY, 13218 pY (ind 012,233 D]si 3H),

129 Qo7 R NS S35 el o1 GiablarNa0sS, 450; found 450.

Compound 136: 5-(3-Ethanesulfonyl-phenyl)-3-methyl-7-(4-methyl-piperazin-1-
ylmethyl)-9H-pyrido{2,3-blindole

0,0

NI
\/S O
\!
1)

N

H

[0455] The title compound was prepared from Compound 133 and morpholine
according to the procedure outline for the preparation of Compound 134. "H NMR (400
MEHz, CD30D) 6 8.39 (br s, 1H), 8.23 (s, 1H), 8.12 (d, 1H, J = 7.6 Hz), 8.05 (s, 1H), 8.03
(d, 1H,J =7.6 Hz), 7.90 (t, 1H, ] = 7.6 Hz), 7.83 (s, 1H), 7.49 (s, 1H), 4.38 (s, 211), 3.48-
3.56 (m, 2H), 3.26-3.40 (m, 6H), 2.95 (s, 3H), 2.41 (s, 3H), 1.29 (1, 3H, J = 7.2 Hz). MS
(ES) [m+H] calc’d for CogHapIN4O2S, 463; found 463,
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S NNOY NHO [0461] The title conpound was
prepared in, 63%yield according to the procedure
outlined for the preparation of Conpound 140. 'H NWR
(400 MHz, CD3CD) 6 8.39 (br s, 1H), 8.24 (s, 111),
8.19 (s, 1H), 8.13 (d, 1H, J = 7.6 Hz), 8.04 (d, 1H J

Cong 19 -6 B gt kil Sndion
pyrién{33-b1i@dle(s, 3H), 2.02-2,11 (m 2H), 1.30 (t, 3H, J =
7.2 Hz). M5 (ES) [mt1ll calc'd for C26H30N403S, 478;

found 478. Conpound 14%:9

5- ( 3- Et hanesul f onyl - phe?
yl)-9H pyrido[ 2, 3-R]i
[0462] Conpound 126
(9.7 nmg, 0.15 mmol)

-met hyl -7-(2Htetrazol - 5-
"O ~S NNHNH NN
0.037 mml ), sodium azi de
pni um chl ori de (8.0 ng,
0. 15 nmol) were conky I\nL) and heated at
158 Cin the m'crovvave ' NRufi fication by

prep- HPLC gave 12 ng (H/% of the title conmpound as a
white solid. 1H NWVR (400 MHz, DVMSO-d6) 8 12.35 (s,

[0452]1)0 rlgleillitl? Sc;ompbuhd ﬁasz@fdpmed&l thom &:&Qpeﬁxﬁd ilslsl)and 1(110rph011ne
- m
accomg to t;heg),;oc{egiuxq qlbthnegfoqqhe( pfengpi,ioq] OECWHEOII-MI) 1342 ]2171\@\551;1 (400

MHZ'p,0b)1 86k o3¢ 119, 825 € 189 8.1%Ra( ) 7 = 7.6 11z, 8.04 (@, 11, 7 =
7.6 Hz), 7.96 (s, 1H), 791 (t, 11, T = 7.6 Hz), 7.87 (s, 1H), 7.47 (s, 1H), 4.62 (s, 25,
3.51-3.60 (m, 2H), 3.20-3.36 (m, 4H), 2.39 (s, 3H), 2.15-2.23 (m, 2H), 1.99-2.07 (m, 2H),
129 (t, 3H, T = 7.2 Hz). MS (ES) [m+H] calc’d for CasHyyNa0,S, 434: found 434,

Compound 138: [5-(3-Ethanesulfonyl-phenyl)-3-methyl-9H-pyrido{2,3-b]indol-7-
ylmethylj-ethyl-amine
Q0

Ny
\
a8
N
H

[0457]  The title compound was prepared from Compound 133 and morpholine
according to the procedure outline for the preparation of Compound 134. 'H NMR (400
MHz, CD;0D) & 8.19 (s, 1H), 8.13 (s, 1H), 8.04 (d, 1H, J = 7.6 Hz), 7.97 (d, 11, J = 7.6
Hz), 7.84 (1, 1H, J = 7.6 Hz), 7.64 (s, 1H), 7.54 (s, 1H), 7.22 (s, 1H), 4.25 (s, 2H), 3.34 (q,
2H, J = 7.2 He), 2.99-3.07 (m, 2H), 2.25 (s, 3H), 1.20-1.29 (m, 6H). MS (ES) [m+H]
calc’d for Cp3HsN30,8, 408; found 408.
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[mrH calc'd for C21HLIsSNG602S, 419; found 419. Conpound

144:

(3-Di net hyl am no-pyrrolidin-1-yl)-[5-(3-ethanesul f onyl

- phenyl )-3- methyl -9H pyrido [2, 3-b] indol-7-yl]

-met hanone 0"0 N H O [0463] The title conpound was
Compoupd1d8: iSr(3Athengsefahyhpooryti hopethyl-ONepypidofZ 8wl iadole-7-
Cmbw% rk]ﬂtzi for the preparation of Conmpound 140. IH NMR

(]) , CD3OD) 6 8.33 (br s, 1H), 8.21 (s, 1H),

8.11 (d, 1H, J = 7.6 ki) 8 03 (d, 1H, J = 7.6 Hz),

7.90 (t, 1H J = 7.6 ;&) 7.81 (s, 1H), 7.76 (s, 1H),
7.40 (s, 1H), 3.71-4.16 5H), 3.32 (g, 2H, J = 7.2
Hz), 110 2.85-3.05\(m 2.45-2.55 (m 1H), 2.35
(s, 311), 2.16-2.24 , 1.29 (t, 3H, J = 7.2

Hz). MS (ES) [m+H] or C27H30N403S, 491; found

491. Conpound 145: OH
N- et hyl - 5- (3- (et hyl sul £ phEnyl ) - 3- net hyl - 9H pyri do
[2,3-b]indole-7- carboxamde @) / o I~ \ I NH(\

0458040 lcTiab 1o SEARORN RS SR RN A1) b i
© mh) arf@r"at fioeD hom@q?agﬁgg dva%%@%wédio%mﬁﬂ@%a%mfﬂa% BN HCI

d
and eg;trggted “@thj(é{@k] Orgamicsaverg deigd (Mg$0®3an|d|z:on®nm)ated"to Elve 228 mg
. ). 7. 85 :
007 b et oatiBound o5 il PP el (o Mty oDR0RTS Kt (or s,
1H), ? 2194(% TH), 812 1HE, Bﬂ)l% 1(1otd Ir1ly 27 .44y, 8.0D (81841 E7.6 Hz), 7.90 (1,
IH,T=7.6 I~Iz) 7.87 (sH}I»I) 779 (s, 1H), 3.31 (q, 2H, T = 7.2 Hz), 2.35 (s, 3H), 1.29 (,
3H, Y= 7.2 Hz). MS (ES) [m+H] calc’d for Cz1H;gN>Q4S, 395; found 395.

Compound 140: [5-(3-Ethanesulfonyl-phenyl)-3-methyl-9H-pyrido[2,3-blindol-7-y1]-(4-
methyl-piperazin-1-yl)-methanone
0 0

N
C
\
1

N

H

[0459]  Compound 139 (40 mg, 0.1 mmol) and HOBT (17 mg, 0.11 mmol) stirred in
CHxCl; (2 mL) at r.t. EDC (29 mt, 0,15 mmol) and 1-methylpiperazine (45 mL, 0.4
mmol) were added, and the reaction stirred for 3 h. Organics were washed with brine,
dried (Na;S0s), and concentrated in vacuo. Purification by prep-HPLC gave 32 mg (67%)
of the title compound as a pale yellow solid. 'H NMR (400 MHz, CDD4OD) 6 8.36 (s, 1H),
8.22 (s, 1H), 8.12 (d, 1H, J = 7.6 Hz), 8.03 (d, 1H, J = 7.6 Hz), 7.87-7.95 (m, 2H), 7.80 (s,
1H), 7.40 (s, 1H), 3.39-3.62 (m, 4H), 3.31 (q, 2H, J = 7.2 Hz), 3.16-3.30 (m, 4H), 2.95 (s,
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(s, 1 H [MH calc'd for C23H23N3(G3S, 422; found,
422. Conpound 146:
6- Br onp- 5- ( 3- et hanesul f onyl - phenyl ) - 3- net hyl - 917- pyri d
o[ 2, 3- b]indol e-7-carboxylic acid nethyl ester OO ~S
Br NN O-1 HO [0465] N Bronosuccinimde (59 ng,
3H), 2.88 83 3mD1 20 yaspasdedh £e). aisqks) gﬁﬂﬂ}fcalc@m@ @g@gﬂﬁ%s, 477;
128 nmg, 0.31 mmol) in CH2C12 (3 L) at r.t. The
found 4%dacti on was stirred for 18 h at 30 C and was then
concentrated in vacua. Purification by prep-HPLC gave
36 ng (24% of the title conpound as a white solid.
Compdind NIR f{-@ﬁtﬂ%hbz&gulfﬁﬁ%&;ﬁl)mﬁ)-B?%yl(ﬁi@?ﬁdcg[ﬁﬁ%b]hﬁio%?( s,
H), .8.15-8.19 (m 2 7.98 (s, 1H), 7.87 (t, 1H, J =
Cafboxgrﬁ%aqlg$%"3Wef1%ylela}n01¢ti}ylira@df11 7.6 Hz), 7.08 (s, 1H),
4.03 (s, 3H), 3.22 gap 2H, J = 7.2 Hz), 2.34 (s, 3H),
1.33 (t, 3H J = 7.2 M5 (ES) [m+H calc'd for
C22H| 9Br N2O4S, 487,748%; Yound 487, 489. Conpound
147:
8- Br ono- 5- ( 3- et ha&x

& i - phenyl ) - 3-net hyl - 9H pyri do
[2,3- b]indol e- 7Acapbexs hC acid nmethyl ester O'O FN
H Br O [0466] TheN prpdiind was i sol ated in 8%
yield fromthe aboveNreacti Y6 he preparation of
Conpound 146. "1 Nl\}ﬁ (400 ¢yHz, 13) S 13.32 (br s,

[0460]1H) Thc? 'ti%lg’ éo?ﬁpound was prepared in 65% vyield according to the procedure
outlined for the preparation of Compound 140. "H NMR (400 MHz, CDs0D) & 8.38 (br s,
1H), 8.23 (s, 1H), 8.20 (s, 1H), 8,12 (d, 1H,J = 7.6 Hz), 8.04 (4, 1H, J = 7.6 Hz), 7.91 (,
1H, J = 7.6 Hz), 7.84 (s, 1H), 7.75 (s, 1H), 3.80-3.86 (m, 2H), 3.42 (t, 2H, J = 5.6 Hz),
3.34 (q, 2H, ] = 7.2 Hz), 3.01 (s, 6H), 2.38 (s, 3H), 1.30 (t, 3H, J = 7.2 Hz). MS (ES)
[m+H] cale’d for CysHagN4O3S, 465; found 465.

Compound 142: 5-(3-Ethanesulfonyl-phenyl)-3-methyl-9H-pyrido[2,3-b]indole-7-
carboxylic acid (3-dimethylamino-propyl)-amide

Q.0

N A

~S O

\

N—< O H i

ﬁ NN
O

[0461]  The title compound was prepared in 63% yield according to the procedure
outlined for the preparation of Compound 140. 'H NMR (400 MHz, CDsOD) 4 8.39 (br s,

1H), 8.24 (s, 1X), 8.19 (s, 1H), 8,13 (d, 1H, J = 7.6 Hz), 8.04 (4, 1H, J = 7.6 Hz), 7.88-
7.96 (m, 2H), 7.78 (s, 1H), 3.56 (t, 2H, J = 6.4 Hz), 3.20-3.35 (m, 4H), 2.93 (s, 6H), 2.39
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1H), 8.10-8.20 (m 3H), 7.94 (d, 1H, J = 7.6 Hz),
7.79-7.88 (m 2H), 4.02 (s, 3H), 3.22 (q, 2H J =7.2
Hz), 2.49 (s, 3H), 1.35 (t, 3H, J =7.2 Hz). M5 (ES)
[mtH calc'd for C22H19Br N2O4S, 487, 489; found 487,

9 o 1A
(5. 30 ChPEROLS 00 2B R AR Ping = e, S GSN Utigcd fo
C%H%ﬁ\%()?s AR g,ggagﬂ carboxylic acid nmethyl ester OO S

\ NON HO [0467] N Chlorosuccinimde (79

ng, 0.59 rmol) vvas added to a solution of Conpound

Comppfnd 723 o-Fhané MRS Ey 2P AL

pyn@pplswﬁd@lben concentrated in vacuo. Purification by
prep- HPLC gave 88 ng (37% of the title conpound as a
white solid. 1H NWR ( g M, CDC13) 6 14.20 (br s,
1H), 8.23 (s, 1H), &3 (m 2H), 8.00 (s, 11-1),
7.87 (t, 111, J = . , 7.74 (d, 1H, J = 7.6 Hz),
7.28 (s, 1H), 4.01 () 3.23 (q, 2H, J = 7.2 Hz),
112 2.37 (s, 3H), H J=7.2 H). M5 (ES)
[mtH calc'd for C2RH 4S, 443, 445; found 443,
445. Conpound 149:
8- Chl or o- 5- ( 3- ethanesuIH‘onyI- e ) - 3- et hyl - 9H pyri d
o[ 2, 3- b]indol e-7-carboxylic acil net hyl ester O'O

[0462] Compound 126 (14 mg, 0.037 mmol), sodium azide (9.7 mg, 0.15 mmol), and
ammonium chloride (8.0 mg, 0.15 mmol) were combined in DMF (1 mL) and heated at

158 °C in the microwave for 1 h. Purification by prep-HPLC gave 12 mg (77%) of the
title compound as a white solid. "H NMR (400 M1z, DMSO-ds) & 12.35 (s, 1H), 8.35 (s,
1H), 8.26 (s, 1H), 8.20 (s, 1H), 8.02-8.11 (m, 2H), 7.94 (&, 1H, J = 5.6 Hz), 7.83 (s, 1H),
7.54 (s, 1H), 3.44 (g, 2H, ] = 7.2 Hz), 2.27 (s, 3H), 1.17 (1, 3H, J = 7.2 Hz). MS (ES)
[m+H] calc’d for Cp;H1sNeO2S, 419; found 419,

Compound 144; (3~Dimethylamino~pyrrolidin—1»yl)—[S-(3~ethanesulfonyl-phenyl)—3—
methyl-9H-pyrido[2,3-b]indol-7-yl]-methanone
0.0

NIy
e
2aeWa
N f:>~
N N N\
H
O
[0463]  The title compound was prepared in 71% yield according to the procedure
outlined for the preparation of Compound 140. "4 NMR (400 MHz, CD;0D) § 8.33 (brs,

19), 8.21 (s, 1H), 8.11 (d, 1H, T = 7.6 Hz), 8.03 (d, 1H, J = 7.6 Hz), 7.90 , 1H, T = 7.6
Hz), 7.81 (s, 1H), 7.76 (s, 1H), 7.40 (s, 1H), 3.71-4.16 (m, 5H), 3.32 (q, 2H, J = 7.2 Hz),
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NO1 HC O[0468] The title conpound was isol ated
in 5%yield fromthe above reaction for the
preparation of Corrpound 146. 1H NWR (400 I\/Hz CDC13) S
13.70 (br s, 1H), 8.30 (s, 1H), 8.11-8.26 (m 3H),

2857348 0 554 52 5y W%Ba@é& "G Pt iy §27 4y =72

Hz).(MS B8 (] Cal’ d) CI¥BN forkbmeidog’. d for
W Ot o oAS 445 3450 .4 443 445, Conpound 150:

5 (benzylth| 0) - 3- net hyl - 9H pyr| do[ 2, 3-b] i ndol e-7- car bo

Con%% lﬁlg ﬁslhlgétit@laﬁqg @T&dﬂuﬁon S%lmg—tﬂ %Ill—r%)gﬁ @nfﬁf?#ﬂﬁ)leﬂ—
carbdmaebed in the preparation of Conpound 21. 11-1
(400 MHz, MeOD S ppm 2.52 (s, 3 H 4.39 (s, 2H)7.15
- 7.29 (m 3 H 7.34 (d, 4\783Hz, 2 H 7.87 (s, 2 H)
7.92 (s, 1 H 8.07 (s, 1 I#08.30 (s, 1 H 8.75 (br.

s., 1 H [MH calc'd foOH15N2028 349; found,
349. 113 Conpound 151:

5- (benzyl t hi 0) - N- ( 2- ( ch amfi No) et hyl ) - 3- et hyl -
pyrido[ 2, 3- b]indol e-7- ' rrqaeSHN-\ N HN
[0470] The title conpoundl was synthesized from

104649 TPOHRd ido QoHBbRSH 3hs ARAREPMS using an analogous procedure fo that
described in the preparation of Compound 140. 'H NMR (400 MHz, MeOD) & ppm 1.28
(@t, J=10.29, 7.23 Hz, 7 H) 2.37 (s, 3 H) 3.32 - 3.36 (m, 2 H) 3.48 (q, J=7.33 Hz, 2 H)
7.71 (d, J=1.52 Hz, 1 H) 7.85 (s, 1 H) 7.91 (1, J=7.83 Hz, 1 H) 8.06 (ddd, /=7.70, 1.39,
1.26 Hz, 1 H) 8.11 - 8,14 (m, 1 H) 8.12 (d, J=1.52 Hz, 1 H) 8.24 (t, J=1.77 Hz, 1 H) 8.33
(s, 1 H) [M+H] calc’d for CosHaN30s8S, 422; found, 422.

Compound 146: 6-Bromo-5-(3-ethanesulfonyl-phenyl)-3-methyl-OH-pyrido|[2,3-

blindole-7-carboxylic acid methyl ester

N
\\/S O
\ Br
1)
N O~
H

[0465] N-Bromosuccinimide (59 mg, 0.33 mmol) was added to a solution of
Compound 132 (128 mg, 0.31 mmol) in CH,Cl; (3 mL) at r.t. The reaction was stirred for
18 h at 30 °C and was then concentrated in vacuo. Purification by prep-HPLC gave 36 mg
(24%) of the title compound as a white solid. ' NMR (400 MHz, CDCl) 6 12.28 (br s,
1H), 8.23 (s, 1H), 8.15-8.19 (m, 2H), 7.98 (s, 1H), 7.87 (1, 1H, = 7.6 Hz), 7.72 (d, 1H, ] =
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procedure to that described in the preparation of

Conpound 140. 1H NMR (400 MHz, MeOD) 8 ppm 2.53 (s, 3

H 3.02 (s, 6 H 3.43 (t, J=5.81 Hz, 2 H 3.82 (t,

J=5.81 Hz, 2 H 4.42 (s, 2 H 7.16 - 7.26 (m 3 H)

7.31 (d, J=7.83 Hz, 2 H) 7.82 (d, J=1.26 Hz, 1 H 7.96
7.6 s), 708k, B1)389.063%s, 31D, Sp == 7 Cya,for

(324H26@405,_) 206% f%ﬁﬁ%zﬁﬁgméon%%’[ Pogls A 19" @ o,y =
7.2 W) MY (B9t iyt Ledciddol GpHeByN)OS, #81,HegyfodnaeshyigoN- ( 1

c nmet hyl pi peri di n-4-yl)-9H pyri do[ 2, 3- b] i ndol e- 7- car boxa

ompiotad NH7 H3-Brogol V& ldhantb@ iyt rﬁr,%@ _gdéﬂg, MRS, i

b1 ngin&hg%i zed usi ng@an anal oggugﬁ% ocedur I}Q%P?%ré%o[zﬁ

Iindelss dicripanylicpoihacihbesiarat i on of Compound 87. 1H NMR
(400 MHz, Met hanol - d4) .28 (s, 1 H 8.13 (s, 1 H
8.04 (m 1H 7.88 (m M) 7.75 (m 1 H 7.8l (t, J=
7.84 Hz, 1 H 7.24 (SYTY¥™.22 (m | H 3.62 (m
br, 2 H 3.22 (m 2} 3di(gl 3 =7 32 Hz, 2 H 2.92
(s, 3H 2.72 (s, 3 .36[(m 5 H 1.93 (m 2 H
1.11 (t, J = 7.32 Hz\ 3/H H calc'd for
C2sH34N503S, 520; f otind 114 Conpound 153:
5- (3- (cycl opropyl sul fon ' =3, 8-di et hyl - N- (1- e
thyl pi peridin- 4-yl)-91 - pgrid

[046(1@2’ 3: E%l dol e- 7-carboxam de HNC/ N H [0472] The title

onpdtndtiGeemegichwas ielitedsinngfoavield fado gousbpreaeadiondor the

prepdRidatco 38T HONMIE (RS 180,08 15380 4B 825 s

1H), 840-8120Hm,BH)17.0a(d, U EH) 77! 787 !
8.40-8120Hm, BH)L7.0¥d, LEE)T 7831119 f*@gebc?ns,?zgyﬁ !gf.};]z%%@,g-,;), 332 (g,

s, 4. 22 1 3 74
2H, §2qd ?ﬁ% %-4%(8’(3%)2 1(»3:3D (tp 38) i 52 Fz). ME)(ES) 7Pngs] cBle’d for

C 2 1.28 2 1.14
22H§Bﬁloﬁ@?wﬁu’m§%|f§g%ﬂ?%§4g‘9Hssmoss, 5(1r7n fg?md, 51(7.m

Compound 148: 6-Chloro-5—(3«ethanesulfonyl—phenyl)—3—methyl—9H—pyrid0[2,3-
blindole-7-carboxylic acid methyl ester

Q0,0

A
e
\ C
i~
N O\
H
O
[0467] N-Chlorosuccinimide (79 mg, 0.59 mmol) was added to a solution of
Compound 132 (220 mg, 0.54 mimol) in CH,Cl, (3 mL) with HOAc (1 mL) at r.t. The
reaction was stirred for 18 h at 32 °C and was then concentrated in vacuo. Purification by
prep-HPLC gave 88 mg (37%) of the title compound as a white solid. 'H NMR (400

MHz, CDCls) 8 14.20 (br s, 1H), 8.23 (s, 1H), 8.11-8.19'(m, 2H), 8.00 (s, 1H), 7.87 (¢, 1H,
T=7.6Hz),7.74 (d, 1H, T = 7.6 Hz), 7.28 (s, LH), 4.01 (s, 3H), 3.23 (g, 2H, J = 7.2 Hz),
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Conmpound 154:

3-brono- N (5-chl oro- 2- net hoxyphenyl ) - 5- et hyl pyrl di n-a
mne Sr | ~~11 NNH Br Pd(QAc) 2, DBU_ I
Pd2(dba) 3, Xantphos, NaG-Bu N~ N DM F, 1551C, 5h. N N

237 ﬁaar;%ﬁg& F;&%glg;)c}zz ﬁ’“g@?{%)@%ﬁééé@? e A0 gANGOsS, 443,

4453b5md4$35H}1215 CNHOWw 1 122.1-16 6 h h OH 156 157
[0473] In a oven dried 50 nL round bottom flask were
sequenti al ly added 4-chl oro-2- iodo-1-nethoxybenzen

D} - - 5- et pyri din-2-a

Confpbyhd 189: & Rt pola s Dl e o By Bl 83528

blin mﬂﬂhdmxﬁiﬂﬁn@gmﬁﬁd@ﬁannol) and Nat BuO (605 ny, 6.3
nmmol ) at roomtenperature. The solid materials were
kept under vacuumfor Q./fin. and then refilled with
nitrogen. This processw@s.rapeated thrice before
addi ng dry, 115 deg ane (10 nm.). The
het er ogeneous m xture rred at room tenperature
for 15 mn. and the for Ih. Finally upon
conpl etion of the reagt{on] was diluted wth ether
and filtered through a sira ®f silica gel with
several washings. Al the ,»sh ngs and filtrate
concentrated in vacuum and the @rude resi due was

{046$]urt Hébe tmllﬂrdofnpedndbyvas fiscasbd @IhB%TﬁER]gfr@JﬂhMe BBoR RYEES: for the
1;C:)&g‘rgound 84 /&Q) npound 155:

Prcp%at&%’oi’ BOYHsk gﬁ\@ Miiz; GEPCRIBILB.70 (br s, 1H), 8.30 (s,

1H), 8.11-8.26 (m, 3H), 7.94 (d, 1H, T = 7.6 Hz), 7.80-7.88 (m, 2H), 4.03 (s, 3H), 3.23 (q,

2H, J = 7.2 Hz), 2.50 (s, 3H), 1.36 (t, 3H, J =72 Hz). MS (ES) [m+H] calc’d for

CoaHi19CIN, 048, 443, 445; found 443, 445.

Compound 150: 5-(benzylthio)—3~methyl~9H—pyrido[2,3~b]indole—7-carboxylic acid

0
,\ OH
TN
NH

[0469] The title compound was synthesized using an analogous procedure to that
described in the preparation of Compound 21. "H NMR (400 MHz, MeOD § ppm 2.52 (s,
3 H)4.39 (s, 2 H) 7.15 - 7.29 (m, 3 H) 7.34 (d, J=7.83 Hz, 2 H) 7.87 (s,2H)7.92 (s, 1 H)
8.07 (s, 1 1) 830 (s, 1 H) 8.75 (br. 5., 1 H) [M+H] cale’d for Caoll;eN20,8, 349; found,
349.
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Cl NNHOW [0474] To a stirred solution of Conpound

154 (1.0 g, 3.05 mmol) in anhydrous and degassed DMF

(10 nm.), were added Pd(QAc)2 (69 ng, 3.1 mmvl) and DBU

(1.37 nmL, 9.15 nmmol ), under nitrogen. After being

stirred for 6 h. at 155C the reaction was quenched by
Compéitict 1339 6)-0R8.- P [ 8EhPI. i3
B e P Rt Pt
blindpled-ehrleoxamidedr i ed under vacuum and purified by flash

chromat ography to furnish the title conpound (488 nu,

65% . Conpound 156:

5- (3- (et hyl sul fonyl) nyl - 8- met hoxy- 3- net hyl - 9H pyri d

o[ 2,3-b]indole: N 11 H Owve [0475] To a stirred

sol ution of Conpound 1 (400 ng, 1.62 mml) and 3-

(et hyl sul f onyl ) phenyl borjemi c id (694 ng, 3.24 mmol)

i n anhydrous and oxane (/8 nm.); were added

Pd(dba)2 (140 ng, ), HBEN3.({0. 68" L, 20 omt

solution in toluenéy”0:M9 nunol) andMCs2C3B (1.32 g,

4. 05 nrnol), under nitr"é)gen. After Dbeing stirred for

6 h. under reflux (oil bath tenperature 125C) the

eaciion,was dilyted wth EfOAc and filtered, through
(0470}, e i P ruoind ey s b AP TR gkFing an aiblogous
rocedii@ OB descielt aRdiok ) (M&%é) ! il@ﬂz
P washi ngs and fi Ihtnr&gtpeﬁ%wer eO%S)rﬁent gtng [ n%ﬁ%&ﬁ/ %%%HZ
MeORnéIpphd. B (o 1) 8412 es 8. 481(t, t/ub &1 8k, RIH)B.82 fief=%81dHz, 2 H)

w2 GO Y, P9 T e g TRE3p  YRUSE 2 6
(s, 1 Y8t ¥ E Q80\@XE 15 PRRHNChIRQHor B HLDefORWIb! 064, 19:

npound
5- (3- (et hyl sul fonyl) phenyl ) - 3-net hyl - 9H pyri do[ 2, 3- b] i

Comgd38l 132053 Y zeetl il il oy phenyl)-8-methoxy-3-methyl-N-(1-
methylpiperidin-4-y1}-9H-pyrido[2,3-blindole-7-carboxamide

[0471]  The title compound was synthesized using an analogous procedure to that
described in the preparation of Compound 87. 'H NMR (400 MHz, Methanol-ds) & 8.28
(s, 1 H) 8.13 (s, 1 H) 8.04 (m, 1 H) 7.88 (m, 1 H) 7.75 (m, 1 H) 7.81 (t, J= 7.84 Hz, 1 H)
7.24 (s, 1 H) 4.22 (m, 1 H) 3.62 (m, by, 2 H) 3.22 (m, 2 H) 3.01(g, J = 7.32 Hz, 2 H) 2.92
(s, 3H) 2.72 (s, 3 H) 2.36 (m, 5H) 1.93 (m, 2 H) 1.11 (t, J = 7.32 Hz, 3 H). [M+H] calc’d
for CogH3aN5058S, 520; found, 520.
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[0476] Conpound 156 (450 ng, 1.18 mml) and pyridine
hydrochloride (2.73 g, 23.6 mmpl) was taken in a
seal ed tube and heated at 215C for 12 h. The bl ack
mass was dissolved in water and extracted twice with
5 %EtOH in CH2Cl2. The conbi ned organic extracts

Commmdctﬁﬁc éf(B{(egtokii)rep}dlsr:lﬂﬂoeylmﬂSnyﬂl)}adS amﬁashml( Dn’reﬂfyﬂlﬁﬁeradm-
provi de the title conmpoun
4“3’1’%%1 0{26%%1%5‘?491@16% {‘ #98MHz, DVBO-d6) 6 ppm 1.17

(t, J=7.33 Hz, , 3 H 340(q, J=7.49 He,
2 H 6.97 (s, 2H)7.§2F J=1.77 Hz, 7.83 (t,
J=7.71 Hz, 1 H) 7.94 ~-{7.98 (m 2 H 8. 06 (t J=1. 64
Hz, 1 H 8.24 (d, J Hz, 10.08 (s, 1 H
11.73 (s, 1 H. [Mr chfor 03S 367;

HN

found, 367.1. Conpound 2
8rrethoxy3rreth =B 3
1-yl sul fonyl ) pheny| ) -
x NN H OCH3 [047 g title conpound was

0475 X 800 LR S TR SRR T 4P et 1o

d 2
escﬁamanume plﬂ@?ri)?auo'ﬁ' dﬁ@rﬁﬁd&@lgb gz | T S%gﬁ)(l\rﬁlnﬁz,gmgblh]aﬁ?%df) 5832

(s, 1(}@ 8 g;: H) 1H)A11 Gm.7t By 7.99481, 4 H—}z7 89 (1h) 2 H) I3 (501 H)=820(m, 1 H)

7 2 , , . J=7,58 Hz,
3748, 1036 (03 480,876 22 B0zt I S35 €1 D 294 B 1) 236
(m, 120 033((&, 240H).28 [M)qaﬂmnﬂ ofey, (MGE If%?@ﬂﬁsczgﬁ%&m@)gs 517,
found, 422.3. Conpound

foun@lﬂjljs met hoxy- 3- met hyI 5 (3 (pyrrolidin-3-ylsulfonyl)p
henyl )-9H pyrido[ 2, 3-b]indole 4° G\H

Compound 154: 3-bromo-N-(5-chloro-2-methoxyphenyl)-5-methylpyridin-amine

g Br
X,
NH Br Pd(OAc DBY e
: Pdy(dba)a, Xantphos, NaOb Bu \(I DMF, 155°C, 5h, l =
Dloxang, 100%C, 3h. N ﬁ
OMe
155

OMe
QH
VB
HO Q0 QP
O S~ O S
0=~
O —— U0
Pd(dbajg. PCya. CSaCGa N/ Py.HCE 2150 <
H . ; 5
Dioxane, 126°C, 3-6h. v OMe 1.5-1611 © "ol oH
156 157

10473] In a oven dried 50 mL round bottom flask were sequentially added 4-chloro-2-
iodo-1-methoxybenzen (1.13 g, 4.2 mmol), 3-bromo-5-methylpyridin-2-amine (945 mg,
5.05 mnol), Pdy(dba)s (192 mg, 0.21 mmol), xantphos (146 mg, 0.06 mmol) and Na'BuO
(605 mg, 6.3 mmol) at room temperature. The solid materials were kept under vacuum for

5 min. and then refilled with nitrogen. This process was repeated thrice before adding dry,
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S1j] 0 O N1/ N HOCH3 [0478] The title conpound
was synt hesi zed from Conpound 155 usi ng an anal ogous
procedure to that outlined in the preparation of
Conpound 1.56. 1H NWMR (400 MHz, DI\/BO dé) 8 ppm 1.92 -

dega(saediz d1§xa§e gi‘&@? T?he}_}?%fc'e?r(igepé_guss t4u(rf&l gas \j?t?rge(d% 13%5% ni%e?gtﬁle for
15 n'ﬁh §nd1t?1eﬁ ch 1@}_1?)9@ faxlllk%ﬁmaﬁ?i'ﬁé)oﬂ d@:&;ﬂ?xon&f Hhe 7oa0@on, (Kwas diluted

w1th|-&ther1ar}4) fll']zergg treughy &Rl nag, oflslhcpr;;) get voith (;@Ielag-\rv;asg@gﬂzAH the

Was%t g%a:% dt%l {?%?néefﬁagddi %'!1 'ri%cm% 195(7 c1(18|<i (%I;d%e E;fx‘thel‘lpwjtged by
flasH eirofodBighphi3 0380 vidie 2it12 cofpound, (14282, 84%) Conpound 160:
N- cycl opr opyl - 4- ( 8- met hoxy- 3- net hyI -9H pyrido[ 2,3-b]in
dol -5- yl)picolinamde HN O N N H 01 [0479] The title
&@,dg K 55 using an
a o;{)%s%%?%ﬁ@egglﬁéeht t%ggm&?f | nggﬂ)}% t he
preparation of Conpound 156. I—pNI\/R (400 MHz, 118
MeQD) 8 ppm 0. 74 (br. >.88 (d, J935Hz 2
H 2.37 (s, 3 H 4.11 (s, P2 (s, 2H)782
(br. s., 1 H 7.94 (s, T\A ¥ 2% (br. s., 1 H 8.36
(br. s., 1 H 876 (br. s., , [I\/H-|] calcdfor
C22H20N402, 373; found, 373.
[0474] ( 3- T8 -artitad sglugomef ﬁ),ornmm%lﬁﬂ dbpg é*—Qﬁ rfwai&) insanhydrous and

degassed DMF (10 mL), were added Pd(OAc), (69 mg, 3.1 mmol) and DBU (1.37 mlL,

0.15 mmol), under nitrogen. After being stirred for 6 h. at 155%C the reaction was

quenched by addition of water (20 mL). The solid precipitates out was filtered and washed
thoroughly with water. The residue was dried under vacuum and purified by flash

chromatography to furnish the title compound (488 mg, 65%).

Compound 156 5-(3-(cthylsulfonyl)phenyl-8-methoxy-3-methyl-9H-pyrido[2,3-blindole:

Q.0
S
SN
P

OMe
(04751 To a stirred solution of Compound 155 (400 mg, 1.62 mmol) and 3-
(ethylsulfonyl)phenylboronic acid (694 mg, 3.24 mmol) in anhydrous and degassed
dioxane (8 mL), were added Pd(dba), (140 mg, 0.24 mmol), PCys (0.68 mL, 20 %wt
solution in toluene, 0.49 mmol) and Cs,CO3 (1.32 g, 4.05 mmol), under nitrogen. After
being stirred for 6 h. under reflux (oil bath temperature 1250(3) the reaction was diluted

with EtOAc and filtered through a small pad of celite. The residue was washed thoroughly
with EtOAc and 10% MeOH in CH,Cl,. All the washings and filtrate were concentrated in
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yl ) phenyl )acetam de (/ HN\ O N [0480] The title
conpound was synt hesi zed from Conpound 155 usi ng an
anal ogous procedure to that outlined in the
preparation of Conmpound 156. 1H NVMR (400 MHz,

Met hanol -d4) 8 8.24 (s, 1 H) 8.18 (s 1 H) 793 (s, 1

vacin fobfhg sBag hoSnd 2 el Ynelng eyl frffin e cruae
mas&wd}; dehnd& vadutdn @. éfe (Ble cohpdhind (493 %83%'7*)&\&11[:1’1\/'% used
di %S’fc d for C21H20N302, 346; found, 346. ound 162:
ireqtly far poxt siep REpuBLHBeBArESRLIR i dof 2, 3- b]|ndol 5-yl)

phenyl) cycl opr opanecarboxam de HN O N H 119 [0481]

The title conpound was synt hesi zed from Conpound 155
Compoiong 187: &r(@Hogulsslfomiphentyl)-8-thahyFeH-pordd[23esiidol- Rhe

preparation of Conpound 156. /_I:I NVR (400 MHz,

Met hanol -d4) 3 8.44 (s, 1@-&8\ 25 (s, I H 8.00 (s,

11-1) 7.52 (m 2 H 7.27 ®H 4.11 (s, 3 1-1)

2.43 (s, 3 H 1.80 (m 1 0.95 (m 2 H) 0.88 (rn, 2

H. [MH calc'd for C23W22N3C2, 372; found, 372.

Conmpound 163:
hyI OH- pyri do[ 2, 3-b] i n
N

N-cycl opr opyl - 3- ( 8-
dol -5- yl)benzam de NH| N

[0476]  Compound 156 (450 mg, 1.18 mmol) and pyridine hydrochloride (2.73 g, 23.6

mmol) was taken in a sealed tube and heated at 215°C for 12 h. The black mass was

dissolved in water and extracted twice with 5 % FtOH in CH,Cl,. The combined organic
extracts were concentrated and the residual mass was purified by flash chromatography to
provide the title compound (259 mg, 60%). "H NMR (400 MHz, DMSO-ds) & ppm 1.17 {1,
J=7.33 Hz, 3 H) 2.25 (s, 3 H) 3.40 (q, /=7.49 Hz, 2 H) 6.97 (5, 2 H) 7.54 (4, J=1.77 Hz, 1
H) 7.83 (t, J=7.71 Hz, 1 H) 7.94 - 7.98 (m, 2 H) 8.06 (t, J/=1.64 Hz, 1 H) 8.24 (d, J=1.77
Hz, 1 H) 10.08 (s, 1 H) 11.73 (s, 1 H). [M+H] cale’d for CogH;gN,O5S 367; found, 367.1.

Compound 158: 8-methoxy-3-methyl-5-(3-(pyrrolidin- 1-ylsulfonyl)phenyl)-9H-

pyrido[2,3-blindole
Q
OC:S.....NS

a®
e
N
H  oCHy
[0477]  The title compound was synthesized from Compound 155 using an analogous

procedure to that outlined in the preparation of Compound 156. 'H NMR (400 MHz,
DMSO-ds) 6 ppm 1.72 - 1.68 (m, 4 H) 2.25 (s, 3 H) 3.23 -3.19 (m, 4 H) 4.02 (s, 3 H) 7.07
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[0482] The title conmpound was synthesized from
Conpound 155 usi ng an anal ogous procedure to that
outlined in the preparation of Conpound 156. 'H NWR
(400 MHz, Methanol-d4) 3 8.26 (s, 1 H 8.07 (s, 1 H
7.9 (m 2 H 7.77 (m 1 H 7.66 (t, J= 7.56 Hz,

d, 4 1 1

CNEL Tt ﬁ'iﬂlgzﬁ)s“d %@0&3%)%1{% (@ 28138 @3%2@\%07 817, 1

¢alc
0 '%?@ '}%ﬁm, 331712 8.2CHhpbUiy HBA1l H) 12.03 (s, 1 H); [M4H] calc d for

ot S R MG N 5 o0 Loamsy The Lt

compound was synt hesi zed from Conpound 155 using an
anal ogous procedure to that outlined, in the

Conprasdr 1597 G1-Bmethsvy Gumethybs-(3-(pyriaUdin-20sulbizy])phenyl)-OH-
4)8826(s 1H 807 (s, 1LH 7.91 (m 2

Py“%ﬁsqg%r{)% 7.66 (t, J= 7.56 Hz, 1 H) 7.24 (m 2
4.12 (s, 3H)3.99(q, 3@75 | H) 2.38 (s, 3

'\'—|] calc'd for
2c,Co ound 165:
- 8- met hoxy- 3- net hyl - 9H pyr

H)135(t J= 7.52 Hz,
C24H25N302, 387; found,
5- (benzo[d] [ 1, 3] di oxol -

usi ng an anal ogous
t he preparation of

procedure to that oukl i_ped
Met hanol -d4) 8 8. 14

Compound 156. ' H NVR X409
(s, 1 H 7.20 (d, J = 8. B61- H31H)718(dJ 8. 36
2 H 4.11 (s

[0475? 42118'@ tlté c%lméc%um pnfaicsg(p@cgz OIQMII}Q_WW usg@ganl_l)dnalogous
Pt ey Sorit i ESPERSon gbCmpopsd 156) TLAMR g0 e,
DM30-dgedh ppman@? - .02 (m, 2 H) 2.26 (s, 3 H) 2.74 - 2, 87 (m, 2 H) 3.03 (dd, J-S 0,
8.1, Hz, 1 H) 3.11 (dd, J=5.31, 8.0 Hz, 1 H) 3.17 (d, J=5.31 Hz, 1 H) 4.02 (s, 3 H) 7.09
(d, /=8.1 Hz, 1 H) 7.15 (d, J=8.0 Hz, 1 H} 7.51 (d, J=1.26 Hz, 1 H) 7.85 (1, J=7.71 Hz, 1
H) 7.97 (d, J=7.96 Hz, 1 H) 8.01 (d, J=8.0 Hz, 1 H) 8.07 (d, J=1.52 Hz, 1 H) 8.26 (d,
J=1.52 Hz, 1 H) 12.04 (s, 1 H); [M+H] calc’d for Cp3HpsN3038S, 422.2; found, 422.3.

Compound 160: N-cyclopropyl-4-(8-methoxy-3-methyl-9H-pyrido[2,3-b}indol-5-

Y

HN
o

yl)picolinamide

N=
\_/

I\

-

N o
N°H

[0479]  The title compound was synthesized from Compound 155 using an analogous
procedure to that outlined in the preparation of Compound 156. 'H NMR (400 MHz,

118



O NH/ 121 [0485] The title conpound was synthesized
from Conpound 155 using an anal ogous procedure to
that outlined in the preparation of Conmpound 156. 'H
NVR (400 MHz, Methanol-d4) 8 8.37 (s, 1 H 829 (m 2

MG & s (B (. 5= B O 4y 29 ige FE 2.7 (93 f0dpry & 4 7.22
s, 2(’1}9”"{3%%@5“ slgr;‘h‘% 7%4f QF 1 HF32FENR B 113976 (o8N 1) 357 (br. 5., 1 H)

[M-+HR c2le hiyfdr GxbiN0,) 333 (GumieBTHoxy- 3- met hyl - 9H pyri do[ 2, 3
-b]indol -5- yl)benzamde O NV N P [0486] The title
compound was synt hesi zed from Conpound 155 using an
SR SN-(@L - tidd)gd-vihdbhs-

Co pr ep‘;‘g?%? [ Ign@o(?gﬁcgﬁ%%’u%—gnéi%g}gw NI\(;ITQ (4(:)[0 MHz,

yDphityhagetdmidd) 6 8.30 (s, 1 H) 8.12 (m 2 H 8.00 (m 1
H 7.72 (m 1 H 7.70 (t, J= 7.84 Hz,
1H) 7. 34(m 2H) 4. 14(s, 3H) 3. 75(t, J=5. 8Hz, 2H) 3.56 (t, J=
5.8 Hz, 2 H 2.43 (s, 3 H.7"WN calc'd for
C22H22N3(3, 376; found, 3 122 Conpound 168:

(3- (8- et hoxy-3-net hyl -9 do[ 2, 3- b] i ndol - 5-y1) phen
yl)(pyrrolidin- 1-yl)nethg N O N/[0487] The title
conmpound was synt hesi zed f10

anal ogous procedure to that
preparati on of Conpou
Met hanol -d4) S 8.27 (s

H 7.26 (d, J = 8.32 H H'.zl/)(d,
N

(400 MHz,

[0480]  'The title compound was synthesized from Compound 155 using an analogous
procedure to that outlined in the preparation of Compound 156. 'H NMR (400 MHz,
Methanol-ds) 8 8.24 (s, 1 H) 8.18 (s, 1 H) 7.93 (s, 1 H) 7.56 (m, 1 H) 7.52 (t, J=7.56 Hz, 1
H)7.34 (m, 1 H)7.22 (d, ] = 8.08 Hz, 1 H) 7.18 (d, ] = 8.08 Hz, 1 H) 4.11 (s, 3 H) 2.40 (s,
3 H) 2.17 (s, 3 H). [M+H] calc’d for Cy HaoN302, 346; found, 346.

Compound 162: N-(3-(8-methoxy-3-methyl-9H-pyrido[2,3-blindol-5-y1) phenyl)

cyclopropanecarboxamide

119



J =8.32 Hz, 1 H 4.12 (s, 3 H 3.64 (t, J = 6.84 Hz,

2 H 3.58 (t, J =6.84H, 2 H 2.41 (s, 3 H 1.95

(m 4 H. [MH calc'd for C22H22N303, 376; found,

376. Conpound 169:

N- et hyl - 3- (8- net hoxy- 3- net hyl - 9H pyri do[ 2, 3- b] i ndol - 5-
[0481]]) beTreRAS BbrhaR RN esyithetiQe from’\t&'no%é'ﬁnd[ 15885kneTheanalogous

title conmpound was synthesized from Conpound 15§ usi ng
procgurgrigl halooutliped de ther preparatiomof Glompioned 156. (HENMR (400 MHz,

[ epara | of n Al H (400
MeRRERRE &7 E TS 3o DI T B 127 @y 4
s, 2186 43¢, 377 B (B, §19110.954t)2 1H- D&k (§y . / cale’
( I%dl,a e HE e AN (Hri] 1 &)ﬁ %?Iggb[gfﬁjlcall—ﬁdfor
CosbiaB g0y 872, JemnBB878z, 1 H) 7.79 (d, J=7.58 Hz, 1 H)
7.84 (d, J=1.52 Hz, 1 H) 7.89 (d, J=7.58 Hz, 1 H) 8.00
(d, J=1.77 Hz, 1 H) 8.26 (d, J=1.77 Hz, 1 H 12.06
Confysountl 1p3; NESlcidyibopil3@-mathex 3 hsthyl QLN 3S3961-33;
found, 396.3 (MtH) + 123 Conpound 170:
yObenzamiey - 5- (3- (et hyl sul f onyl ) phenyl ) - 3- met hyl - 9H pyri d
o[2,3-b]lindole O,0 Q@ NN H~L0489] The title
conmpound was synt hesi zed by usi r?an anal ogous
synthetic sequence to that o'\ ifned in the preparation
of Conmpound 156. 'H NMR (400 /M2, DVBO-d6) S ppm 1.17
(t, J=7.33 Hz, 3 H 1.48 J=6.95 Hz, 3 H) 2.26 (s,
3 H 3.41 (q, J=7.49 Hz, @

[0482]  The title compound was synthesized from Compound 155 using an analogous
procedure to that outlined in the preparation of Compound 156. 'H NMR (400 MHz,
Methanol-ds) 6 8.26 (s, 1 H) 8.07 (s, 1 H) 7.91 (m, 2 H) 7.77 (m, 1 H) 7.66 (t, I= 7.56 Hz,
1H) 7.24 (m, 2 H) 4.12 (5, 3 H) 2.80 (m, 1 H) 2.38 (s, 3 H) 0.82 (m, 2 H) 0.66 (m, 2 H).
[M+H] calc’d for CozHyaN3Q,, 372; found, 372.

Compound 164: N,N-diethyl-3-(8-methoxy-3-methyl-OH-pyrido[2,3-blindol-5-

yl)benzamide
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H 4.31 (q, J=7.24 Hz, 2 H 7.07 - 7.11 (m | H 7.09
(d, J=6.32 Hz, 1 H 7.12 - 7.17 (m | H) 7.56 (s, 1
H 7.85 (t, J=7.71 Hz, 1 H 8.00 (d, J=1.26 Hz, | H)
7.97 (dd, J=3.41, 164Hle) 8.08 (s, 1 H 8.28
(br. s., 1 H 12.03 (br. s., H)y; EST-MS: inlz calc'd

[048?}; 1: ’1%2{ ezc%%%%&i %s%é S}ﬁlthesg&ld%lﬁ %&% |1)53 ugﬁlgpa%ua{hqlogous

ploc&il(ldltiﬁ Ithen ramikied oy the Ep1glazlr:(tﬁmhgrﬁ é:uh;fpomr)d )1561eh»;/|1\)MR- m@fmv{ﬂy
naol e V-

M %zl do 2 3 b E ]5
ethm@l @4)15| slwﬁt%e(%li z?eTé) WM%%M{)%% £, J=7.56 Hz,

R e A A LT
6H)S[Mpﬁ]n:a’lc 8 Tof CaHIDROB B Iz foudd 872 27 (s, 3 H) 3.42 (d,

J=7.33 Flz, 211) 7.17 (d, J=8.08 Hz, 1 H) 7.40 (t,
J=73.6 Hz, 1 H 7.42 (s, 1 H 7.50 (s, 1 FlI) 7.89 (t,
Compoh 3116'5125 BeniBdfi1 % 8iotol(301)-82mEho8y-2 Inéthyl- 9F by fido Pz
0"'1191)" S8 [ﬁ%ooﬂ%.s%l(g?yl B M ol
blindade 021H13F2N2038 417; found, 417.3. 124 Conpound
172:
5- (3- (et hyl sul fonyl) phem
oet hoxy) - 9H pyrido[ 2, 3-
NHOJ J [0491] The tit
by using an anal ogous sy

outlined in the preparati¥
(400 MHz, DVSO-d6) S

8- met hyl -8-(2,2,2-trifluor
gole O~ SO A \ / CF3
conpound was synt hesi zed
J/c sequence to that

[0484] The title compound was synthesized from Compound 155 using an analogous
procedure to that outlined in the preparation of Compound 156. 'H NMR (400 MHz,
Methanol-ds) 6 8.14 (s, 1 H) 7.20 (d, T = 8.36 Hz, 1 H) 7.18 (d, J = 8.36 Hz, 1 H) 7.04 (m,
4 H) 6.10 (s, 2 H) 4.11 (s, 3 H) 2.42 (s, 3 H). [M+H] calc’d for CyoH;7N203, 333; found,
333.

Compound 166: 6-(8-methoxy-3-methyl-9H-pyrido[2,3-b]indol-5-yI)-4H-chromen-4-one
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ppm1.17 (t, J=7.45 Hz, 3 H) 2.27 (s, 3 H 3.42 (q,
J=7.33 Hz, 2 H 5.03 (g, J=9.01 Hz, 2 H) 7.13 (d,
J=8.34 Hz, 1 H 7.32 (d, J=8.34 Hz, 1 H 7.54 (d,
J=1.26 Hz, | H 7.87 (t, J=7.71 Hz, 1 H) 8.00 (td,
J=8.72, 1.26 Hz, 2 H 8.09 (t, J=1.64 Hz, 1 H) 8.31

[048K0d, Tha (ig compoumtl Whs S1iRBizéd from Gpmppwad-ISTaties an paglogous

f ound
procefffe - () BPUTSA 1R REABE e P AL AR (400 MKz,
Methﬁlioi 6 Ig, ﬁr&gf’?f)@l z%D(rhl Nﬁl@ 8l O'fl(nh y) HWFM @; 25884 #hh. H) 7.31

nt phos, Di oxane

(m, 2E0CABHG, 173 S Ay mﬁaaeslasn 3\H>c240p&a< @6512 BB pale’d for

5 N N N H Dd(dba POYS, Cs200s1 N N
C”HEY]\%OB?%Z f"én‘?gfgc 0C, 3-5h. 0 175 176 [0492] To a

stirred solution of 4-chloro-2- |odophenol (1.72 q,

6.75 nmol) in ous THF (10
Compotpa AT ha B e gatpt e et AV pyeLhargindols-
yDbe&%m@ ¥, 10.14 mmol) and triphenyl phosphine (2.66 g,

. mmolL). The reaction m xture was cooled to 0C,

and to it diisopropyl-azodiFarboxylate (1.96 ni, 10.14

nmmol) was 125 added in droQ wi se manner. After the

addi ti on was over, stirring/continued for another 0.5
H

[0486]  The title compound was synthesized from Compound 155 using an analogous
procedure to that outlined in the preparation of Compound 156. "H NMR (400 MHz,
Methanol-ds) 8 8.30 (s, 1 H) 8.12 (m, 2 H) 8.00 (m, 1 H) 7.72 (m, 1 H) 7.70 (t, J=7.84 Hz,
1H) 7.34 (m, 2H) 4.14 (s, 3 H) 3.75 (1, T = 5.8 Hz, 2 H) 3.56 (1, ] = 5.8 Hz, 2 H) 2.43 (s, 3
H). [M+H] calc’d for CapHzoN10s, 376; found, 376.
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h at OC and then for 12 h at room tenperature.

Sol vents were renoved in vacuum and the residue was
purified by silica gel colum chromatography,
provi di ng Conpound 173 (1.85 g, 75%. Cbnpound 174:

3- brono- N- (5- chl or o- 2- ((1- met hyl pi peri di n- 4-yl ) met hoxy

Com]}:ﬁm?]ié({% |f135 &i%, fﬂg@%ﬁ%ﬁ%ﬁf&tﬂ% % pg’HPF @ﬁ mc{gk 1N y] V%ﬁ!hel[lﬁf(g%lf(ﬂidln—

1-y8&Hmemki al |y added Conpound 173 (620 ng, 1.69 mmmol),
3- br ono- 5- net hyl pyri di n-2-am ne (381 ng, 2.03 mmol),
Pd2(dba)3 (77 ng, 0.08 n@ xant phos (59 ng, 0.10
nmol ) and Na BuO (244 ng\—2.53 mmol) at room
tenperature. The solid matenzaks were kept under
vacuum for 5 mn. and then/refilled wth nitrogen.
Thi s process was repeat ed i ce before adding dry,
degassed di oxane (8 ni L]} he het er ogeneous m xture
was stirred at roomtenpetrdatyre for 15 mn. and. then
at 100 C for 2h. Finally upo pl etion of the
reaction, it was dil it ed> \ fOAc and filtered
through a small pad 0f|SI|IC el with several
washi ngs. All the washy tltrate concentrated
i n vacuum and the crude resi due s further purified

{048‘{13’ *rh@ﬁhe %Bﬁle&ﬁ{ao@a@més&e@ FRYL d8npuiiRl 9MmanRdn hdlogous

npou nd
procaﬂumhtoothat Buﬂmt:dh ym -tlaa p(epamélt)h \if grrapeundnl 56. yH) N d499 MHz,

e B A b S Ay 2 8071

d efHz, 2 H) 2.41
T= s%g rlq;}%?@?s 3%6@%&%%42%%@%3%@]&@ 2,2k ) 2.41 (s,

3 H) 96130, 4|}hda~r1+Hn calogle“nrcﬁﬂmé*hqae?pmf@mﬂr?@ for 6 h at
155C the reaction was quenched by addition of water
(5 m.). The solid precipitates out was filtered and

CompBShe® 169: 12 Bthyl-3-(8-methoxy-3-methyl-9H-pyrido[2,3-blindol-5-

yDbenzenesulfonamide

Q0

\\ f/

B
< O

[0488]  The title compound was synthesized from Compound 155 ﬁsing an analogous
procedure to that outlined in the preparation of Compound 156. 'H NMR (400 MHz,
DMSO0-dg) § ppm 1.00 (t, J=7.20 Hz, 3 H) 2.26 (s, 3 H) 2.86 (dd, /=7.33, 5.81 Hz, 2 H)
4,02 (s, 3 H) 7.07 (d, J=8.08 Hz, 1 H) 7.12 - 7.18 (m, 1 H) 7.52 (s, 1 H) 7.69 (t, /=5.81 Hz,
1 H) 7.79 (d, J=7.58 Hz, 1 H) 7.84 (d, J=1.52 Hz, 1 H) 7.89 (d, /=7.58 Hz, 1 H) 8.00 (d,
J=1.77 Hz, 1 H) 826 (d, J=1.77 Hz, 1 H) 12.06 (s, 1 H); ESI-MS: m/z calc’d for
C21H21N3038 395.13; found 396.3 (M-+H)*

123



thoroughly with water. The residue was dried under
vacuum and purified by flash chromatography to
furni sh Conmpound 175 (237 ngy, 65% . Conpound 176:

5- (3- (et hyl sul fonyl ) phenyl ) - 3- net hyl - 8- (( 1- net hyl pi per
i din-4- yl)nmethoxy)-9H pyrido [2,3-b]Jindole ONiiO S

Corr%lf%g 175-0%-%%) %@jéﬁlhgﬁ@&xﬁ%Hﬁ;@lﬂ@-&&hﬁ%ﬂﬁ%ﬁ‘@o[é§5o1indole

(et hyl sul fonyl ) phenyl boroni c aé)g)(265 ng, 1.24 mol)

i n anhydrous and degassed drgxane (5 nL), were added
Pd(dba)2 (70 ng, 0.12 nmol) 3[(0.34 L, 20 %
solution in tol uene, M and Cs2CO3 (479 ny,
1.47 mmol ), under nit After being stirred for 6
h, under reflux (oil &k rature 125C) the
reaction was diluted w 2Ac and filtered through
a small pad of celite. The residue was washed
thoroughly with EtOAc and 18%4eOH in CH2C12. All the

roasfe " IRk ainanbd fiS YRR B OR e Bl MR A hence
to th‘ﬂt bhMROE @e%léﬁh@ﬁmnw@émﬁﬂmhmx@um W%O@MM@ HiRIS0)-dg) &
gi ve Conpound 176 (176 ny, 75%

Pmﬂk@(ﬁd&)”? B Hpnd H) 2643({,,/=6-95.134 3I—IzI) 28614y, 31H5© 41 (9. B=i7 49 Hz, 2

0 45405 ey 3 4573 Tt 03 SR 3 o) 4D 7 S

H) 758, (s21 H) 73854d, (=, 79H201 80 8H0, (d2JH) 28 HE2 1 (0,7 IF@do2=3121, 1.64
2 7.06 - 7.17 (m 2 H 7.53@, | E?7'8~3®{t’
Hz, 33%) $081, 11HHP.28 &6 1d] H=72.88 (b .11 £y B8L-o6S g/ calc’d for
8.28 (d, J=1.47 Hz, 1
sz%@ﬁ@g@%h%“mﬁ%&ﬁﬁ ﬁfﬁirﬂw cal ¢’ d(for C27H32N303S,
478 2; found, 478.4; [I\/H—HTFA] calc'd for
3 05F 592, d
CO“}R" 15% %@Sﬂ@%ﬂ %g&i@(ﬁw&ﬁom}éeaﬁ @pa?lﬁtﬂzi % me

pymd(jw,)gy[;]m%&e pyrido [2,3-b]indol-5-yl)benzam de

[0490]  The title compound was synthesized by using an analogous synthetic sequence
to that outlined in the preparation of Compound 156. 'H NMR (400 MHz, DMSO-ds) &
ppm 1.17 {t, J/=7.33 Hz, 3 H) 2.27 (s, 3 H) 3.42 (d, J=7.33 Hz, 2 H) 7.17 (4, J/=8.08 Hz, 1
H) 7.40 (1, J=73.6 Hz, 1 H) 7.42 (s, 1 H) 7.50 (s, 1 H) 7.89 (t, J=7.71 Hz, 1 H) 8.0-8.1 (m,
2 H) 8.11 (t, /J=1.77 Hz, 1 H) 833 (br. 5., 1 H) 12.36 (s, 1 H). [M+H] calc’d for
Cy1HygF2N20sS 417, found, 417.3.
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NH [ 0496] The title conpound was synthesized using an
anal ogous procedure to that outlined in the
preparation of Conmpound 176. 'H NWVR (400 MHz,
Met hanol -d4) S 8.28 (s, 1 H 8.07 (s, 1 H 7.92 (m 3
H 7.79 (m 1 H 7.67 (t, J=7.56 Hz, 1 H_ 7.25 (d, J
Compogndb72: - §-(3- (ethyiswl.fozlyl)pl@rznylj-?»:msthgégmt@,,2,21@43“0296@@71@&911-
3.65 (m br, 2 H 3.14 (m 2 H
py“dépgl’ﬁﬁd A" 1) 238(m 6 H 1.75 (m 2 H 0.83 (m 2 H)
0.66 (m 2 H). [MH cal ﬂ”for C29H33NA 2, 469;
found, 469. Conpound 178:°8%
5-( 3- (cycl opr opyl sul f onsA Renyl) 3-met hyl - 8- ((1- et hy
| pi peridin-4- yl)methoxy)/AH pyrido [2,3-b] indole N
[0497] The title conpourmd™was synt hesi zed using an
anal ogous procedure to tha Qutlined in the
preparati on of Conpoy ’ H (400 MHz,
Met hanol -d4) 8 8.28 (&, H) 8Cs, 1H)805(m2
H 7.93 (m | H 7.85Xt, Y= 56Hz 1H 7.27 (m 2

[049{|)m 43‘%%_6'1&(2 %’g@i)guncgwpﬁ sy@tkégg%q.rgy gglpé rarllg agé}ogﬁgﬁs%n%pﬁjié sequence

o BT Dl AT s ML Mg, By

ppm 119 (, 1—7 45 1z, 3 H) 2.27 (s, 3 H) 3.42 (q, J/=7.33 Hz, 2 H) 5.03 (g, ool Hz,

) 795 TGH= Hiol 1B) 48 Frtrer s By | FARTEHEST 2B DN (-

=11 12 [ PA98looThe f—Jst%%ﬁ?Pp larlfi) 9@s (Syni | E@&H% qot{ysBm qaan1.77

anal ogoUs procedure to that utlined
Hz, lpippaZats, d>ﬁ{)of[l\ﬂdfﬂmlmdfoxYEzHugfaszﬁl(l%dgum—%@ 3.

Met hanol -d4) 8 8.28 (s, 1 H) 8.18 (s, 1 H 805 (m 2

H 7.93 (m 1 H 7.85 (t, J=7.56 Hz, 1 H 7.27 (m 2
C ﬂdiﬁs@ 4-dto-Biddephediok)nB68)- (Het grifithe 3. 14
Omﬁ)nu Q%4(501 3 1 B 8gk%)m ti15]5)!;) elbﬂpl d11 Jcz 6 2

_(_m211)129 TH)114(m2|—|)

MFH]r cal'w . d' for @6H30N03S, L 479 found\ﬁﬁjaé

PR/DIAD

1 THF,0-26 °C, 18h. Pds(dba)s, Xantphos, NaO-Bu \L\/‘
OH O\/O/ Dioxans, 100°C, 3h.

173 174

HO’BQ O \\S//E/’
_ﬁ\/
Pd(OAC)y, DBY S O
o o P -
DMF, 155°C, 5h. \/(\) Pd(dbaly, PCYs, C52C0g, NTN \/Ol
)

Dioxane, 120°C, 3-5h.

176

[0492] To a stirred solution of 4-chloro-2-iodophenol (1.72 g, 6.75 munol) in
aphydrous THF (10.0 ml) were sequentially added (l-methylpiperidin-4-yl)methanol
(1.31 g, 10.14 mmol) and tripheny! phosphine (2.66 g, 10.14 mmoL). The reaction mixture
was cooled to 0°C, and to it diisopropyl-azodicarboxylate (1.96 mL, 10.14 mmol) was
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Conmpound 180:
N, N- di net hyl - 3- ( 3- net hyl - 8- ( ( 1- net hyl pi peri di n-4-yl)ne
t hoxy) - 9H pyrido[ 2, 3-b] i ndol e-5-yl ) benzenesul f onam de
N H OJ[0499] The title conpound was synt hesi zed usi ng
an anal ogous procedure to that outlined in th
addedptpéigg)( WiSE GRPNGET. @Jﬁaﬁ Shereditiog. w¥|.q>vm/ﬁt1{r4wmued for another 0.5

h at 0‘&? Ezglﬂglgﬁ z%%lﬁﬁgro%ﬁééﬁﬁmﬂaﬁ@%ﬁfgéé l_‘ée?c ie}nqg'\peg 9?0 (r%]m aﬁ% the
residulel)w 24 pﬁﬂxfled Hy silica el&ohiznn ehrbina®gtfphy mrotidingZdpBind 473 (1.85
{n H 2.94(s, 3 H 2.85 (m 1 H 2.66 (s, 3 H
&15%)75 (m 2 H 1.29 (m 2 H 1.14 (m 2 H). [MH]
calc'd for C27H32N403S, 493; found, 493.2 129
Compound 181:
Componnd-1(73: Felrhio=18-(§-chloneH(1-picthotpipirisiadyplnashdroaghenghes-
ri 2 3 b] i ndol - 5-yl ) phenyl ) cycl opr opanecarb
mcth)@éyﬂ# é °N O H [0500] The title conmpound was
pUS procedure to that
of Corrpound 176. 1H NWR

@. 0.80 (m 4 H) 1.45 -
oy 1) 2.09 - 2.18 (m 1

synt hesi zed using an anal oge

outlined in the prep

(400 MHz, DMSO- d6)

1.55 (m 2 H 1.75 . N

H 2.27 (s, 3 H 2.84 ¢, 3 11 2Y80 (d, J=4.80 Hz, 2
296-308(m2|—|)35§ =11.37 Hz, 2 H)

[0493? Ogjﬁl(admzfﬂ d&gﬁ%{)’ifﬁ]} rgu :g&;b&g)%%glﬁg« ‘gére% @&n%% &c%d'e% 6@0(19;901111(1
173 ($20.88 HHO tud)), 73-6fonfw - IﬂGtBylﬁﬁldihQ dmidp (B8Y2mgdR2.03 mmol),
s pd el Sk o kgl g .25
mmolF M Hdom GRlRrdAukOThESOB AR WES. k%gt 1R GacitBd £85 min. and

MrH+TFA] cal c' d for C31H34NAO4F3, f ound,
then 58 Beds withowipedatd Thgprocess was repeated thu(,e before adding dry, degassed

dioxafis, § 335(@,3@,{4 4l r%)geﬁa%ﬂx | iz d Ry Lo BRL ML RERE T P imin,

and then at 100 °C for 2h Finally upon completion of the reaction, it was diluted with

EtOAc and filtered through a small pad of silica gel with several washings. All the
washings and filtrate concentrated in vacuum and the crude residue was further purified by

flash chromatography to provide pure Compound 174 (574 mg, 80%).

Compound 175: 5-chloro-3-methyl-8-((1-methylpiperidin-4-yhmethoxy)-9H-pyrido]2,3-
blindole

10494} To a stirred solution of Compound 174 (450 mg, 1.06 mmol) in anhydrous and
degassed DMF (3 mL), were added Pd(OAc); (59 mg, 0.26 mmol) and DBU (0.48 mlL,
3.18 mmol), under nitrogen. After being stirred for 6 h. at 155°C the reaction was

quenched by addition of water (5 mL). The solid precipitates out was filtered and washed
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9H pyrido [2, 3-b] indole cls~ N~ O C[0501] The
title conpound was synt hesized using an anal ogous
procedure to that outlined in the preparation of
Conpound 176. '"H NWVR (400 MHz, DWVBO- d6) S ppm 1. 28
(t, J=7.20 Hz, 3H)148-156(m2 2.09 - 2.20

thor(g [2511){55\&_% wa%:SFD(Tl?:% ]i?gdtj%‘%vsz 9nelc% péer va%%]pn? a.é%%?l d&lgd by flash

chrodia b furgi hI)Ccﬁln 4 d75 (2376u 825 2 H 7.00 (d,
M”r?ﬁy ur H 7. 1%’8% 3(8 34§Hz%;l H 7.36 - 7.52
m 4 H 130759(s 1 H 827 (s, 1 H 9.41 (br.

1 ' 0S,

Confppaend. 16 ot gRunichy o e ool & pf s iha
yhmeR@KgRMEG3HAN 2, 58Andle f ound, 560. 4. Conmpound 183:

5- ( 3- et hoxyphenyl ) - 3- net hyl - (1- met hyl pi peri di n-4-yl

) met hoxy) - 9H pyr|d0[23b]|nd NI NN H O [0502]

The title conpound was syntgfié usi ng an anal ogous

procedure to that outlined_ i@ the preparation of

Conpound 176. 1H NWR (400 ¢y, DVMBO-d6) S ppm 1. 35

(t, J=6.95 Hz, 3 H~_1~44 6 (m 2 H 2.10 -2.18

(m 1 H 2.25 (br. ¢ J=4.80

Hz, 3H) 2. 97-3. 07(m 2 , . -

Hz, 2H) 4. 06409(m4|—|)6 981 714 mJt5 H 7.44 (t,

J=7.71 Hz, 1 H) 7.64 (s, 1 (s, 1 H 9.28 (br.
[0495], 1Tdd)a $in8d {odytionl oH)Corthhﬂd 28 o100 f og, C4BHIANBD2and 3-

(oG RBE Brona o (onre. 544 BmobopGuiiess and degassed

dloxg.nt(ﬁ rﬁgﬁg@yb@r@@ 'PP?I%%E&YPX) l%g t1b1y1|m1%1) ARG doHaNnd; Yo %wt

solution in toluene, 0.24 mmol) and CsyCO4 (479 mg, 1 47 mmol), under nitrogen. After

being stirred for 6 h. under reflux (oil bath temperature 125°C) the reaction was diluted
with BtOAc and filtered through a small pad of celite. The residue was washed thoroughly
with EtOAc and 109% MeOH in CH,Cl,. All the washings and filtrate were concentrated in
vacuum and the crude residue was triturated with ether and then with MeOH and then
purified through preparative HPLC to give Compound 176 (176 mg, 75%). "H NMR (400
MHz, DMSO-dg) 8 ppm 1.20 (t, J=7.34 Hz, 3 H) 1.50 - 1.61 (m, 2 H) 2.18 (br. 5., 1 H)
2.13 - 220 (m, 1 H) 2.23 — 2.31 (m, 5 H) 2.82 (s, 3 H) 2.98 - 3.09 (m, 2 H) 3.39 (q,
J=7.34 Hz, 2 H) 3.54 (d, J/=10.60 Hz, 2 H) 4.12 (d, J=6.52 Hz, 2 H) 7.06 - 7.17 (m, 2 H)
7.53 (s, 1 H) 7.85 (t, J=7.74 Hz, 1 H) 7.96 (4, J=7.66 Hz, 1 H) 8.00 (d, /=7.66 Hz, 1 H)
8.06 (s, 1 H) 8.28 (d, J=1.47 Hz, 1 H) 11.83 (br. s., 1 H), [M+H] calc’d for Ca7H3N30s8S,
478.2; found, 478.4: [M+H+TFA] calc’d for CaoH3:N105F3S, 592.2; found, 592 .4.
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O5\0O HNNO H [0503] The title conpound was
synt hesi zed by using an anal ogous synthetic sequence
to that outlined in the preparation of Conpound 176.
1H NMR (400 MHz, MeOD) S ppm 1.29 (t, J=7.33 Hz, 3 H)
1.71 (d, J=11.37 Hz, 2 H 2.27-2.40 (m 6 H) 3.11 (t,

— Hz, 3, 51 $=12 A . 2 K.
Compiohitg 177 cyoifpichys -ty S rlghfpe i hofghninghgpr
pyridb84,3-bli820l-5-81)Béhzamidel H 8.00 - 8.08 (m 2 H) 8.18

(br. s., 1 H 829 (br. s., 114) [MH calc'd for

C26H29N303S, 464; found, 46 Conpound 185:

(S)-5-(3-(ethyl sul fonyl) ghenyl )-3-net hyl -8-((1-nethylp

yrrolidin-3- yl)methoxy)-BfHpyrido [2,3-b]indole 0$J

\'/ 1 C Oj H[0504] Fheititle conpound was

synt hesi zed by using ar apal ogous gynthetlc sequence

to that outlined in the preparatioR of Conpound 176.

1H NWMR (400 MHz, Mst haqol S{8.81 (s, br, 1 H)

8.19 (s, | H)8.06( b8 '

H)727(m2|—|)43 " .

(t, J =7. 32 ) 3.19 ( 3.07
[04961 é"h)% tltte 6ompaImd( ps @yrmbemeél sing ayg=am osszuwmcsdw.to that

outll:&%hutha n@ﬂ ﬁ:gguénoéf CREFRANIDE S ARMR dRUN, MEREnol-d,) 58.28 s,

1 H) (8E€)7 &; ( In(Rehgth syH@ orwl )rphqﬂw b?éﬁr met?faﬁl HB- 1 H;met(hy:r R 8.36
IyrroI|d|n3 3/12[ £ b;

Hz, T H) 7.21 (d, J = 8.36 Hz, 1}1)4 4(d J—— .08 Hz, H)36 (m, br 2H)314(m 2

H) 2.94(m, 4 H) 2.38 (m, 6 H) 1.75 (m, 2 H) 0.83 (m, 2 H) 0.66 (m, 2 H). [M+H] calc’d

for CyoH33N4O,, 469; found, 469.

3.91 (m 2H)350(m

Compound 178: 5-(3-(cyclopropylsulfonyl)phenyl)-3-methyl-8-((1-methylpiperidin-4-
yl)methoxy)-9H-pyrido[2,3-blindole

04\,4

@, /
L

{0497] The title compound was synthesized using an analogous procedure to that
outlined in the preparation of Compound 176. "H NMR (400 MHz, Methanol-ds) & 8.28 (s,
1 H) 8.18 (s, 1 H) 8.05 (m, 2 H) 7.93 (m, 1 I} 7.85 (t, J= 7.56 Hz, 1 H) 7.27 (m, 2 H) 4.21
(d, J= 5.8 Hz, 2 H) 3.65 (m, br, 2 H) 3.14 (m, 2 H) 2.94(s, 3 H) 2.85 (m, 1 H) 2.40 (m, 6
H) 1.75 (m, 2 H) 1.29 (m, 2 H) 1.14 (m, 2 H), [M+H] calc’d for CseH3N30sS, 490;
found, 490.
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0'J~J NO N|[0505] The title conmpound was

synt hesi zed by using an anal ogous synthetic sequence

to that outlined in the preparation of Conmpound 176.
"H NMVR (400 VHz, Met hanol - d4) S 8.31 (s, br, 1 H)

8.19 (s, 1 8.06 (m 1 8.00 (m 1 H) 7. 89 (m 2

n@wnia@‘ﬁ‘r@éh% e thwiléiwé"‘ﬂhylﬂ?ﬁe@ntéﬂ‘aﬁmﬁ KH§

pyndo%z 33in)ndol%ﬁ bzeddtliéhatiidel. 31 (t, J= 7.32 Hz,
[ MFH] "cal ¢' d"for C26H30N303S, 464; found, 464.

Cbnpound 187:
(S)-5-(3- (ethylsulfonyl)p
yrrolidin-2- yl)methox
Nl N1/ Ho;.LNJ[O The title onpound was
synt hesi zed by using a al ogous s nthetlc sequence
to that outlined in the pr gpa at i/on of Cbnpound 176.
1H NWVR (400 MHz, ,p 1.1 =7.33 Hz, 3
FD 1.71 - 1.77 (n1 : 26 (s, 3 H
.45 (s, 3 H 2.78 b : 10 3. 03 (n1 1 H 3.41
q, J=7.33 Hz, 2 H) 4. 07 dd J=9.60, 6.32 Hz, 1 13)
[0498] 28 Tletdtitle :cgr@sunds YOS5 s&mthesnzqel) ugingen( snalgeegs Q)loqqziurelto that

outiply e Péepmflﬂpy o Cambpynt B, Ty Bfab Taop Rt Mool b 28 G

1 )%, ?@@é? H&BS dzﬁ(n%%z ﬁ557 63 (m, iH!)*)? 85[(|VHZTL=J]7 sahg, ﬂﬂgqm (m, 2 H) 4.21

2. f ound Comp ound

(@ IEDB B30k 6y miint B13 Bim 15 3961 AVFD-BES by | 82l (. I=
6.2 TR 3 EYROY b o%h 49693 B 7 BV MicHfor CosHaoN.0sS,

479; found, 479.2

DHEAYH) - 3- met hyl - 8- (( 1- met hyl p
H pyrido[ 2, 3- b] i ndol e 0ZZ9-1

Compound 180;: N N-dimethyl-3-(3-methyl-8-((1-methylpiperidin-4-yhmethoxy)-9H-
pyrido[2,3-b]indole-5-yl)benzenesulfonamide

L

)

N/
1\9
N/N o

[0499] The title compound was synthesized using an analogous procedure to that
outlined in the preparation of Compound 176. "H NMR (400 MHz, Methanol-d,) § 8.28 (s,
1H)8.18 (s, 1 H) 8.05 (m, 2 H) 7.93 (m, 1 H) 7.85 (t, J=7.56 Hz, 1 H) 7.27 (m, 2 H) 4.21
(d, J= 5.8 Hz, 2 H) 3.65 (m, br, 2 H) 3.14 (m, 2 H) 2.94¢s, 3 H) 2.85 {(m, 1 H) 2.66 (s, 3 H)
1.75 (m, 2 H) 1.29 (m, 2 H) 1.14 (m, 2 H). [M+H] calc’d for CuyH3N4OsS, 493; found,
493.2

129



[0507] The title conmpound was synthesized by using an
anal ogous synthetic sequence to that outlined in the

preparation of Conmpound 176. 1H NWVR (400 MHz,

Met hanol -d4) S 133829821(m 2 H 807(m 1 H

8.00-7.92 (m 2 H 7.86 (m 1 H 7.27 (m 2 H)

cmfo g@a“ 15, 1\5“(%‘8:159 h%l éoﬂﬁy‘ég‘xy&gﬁ?ﬂm ?m%ﬁw) 9P lpjrigo(2,3-

blinddl- Slylﬁaheﬁyl)cyébph;ﬁﬁeddzbox?.mhﬂe [MtH calc'd for
C25H23N303S, 450; found, 450. Conpound 189:
(R)-5-(3-(ethy|sulfonyl)phe I)HS- hyl - 8- (pyrrolidin
- 3-yl net hoxy) - 9H pyrido[ 2 ' dole s NO NNH
[0508] The title conpound %ags syrtbhesn zed by using an
anal ogous synthetic sequencef to that outlined in the
preparati on of Conmporrind > xyH NVR (400 MHz,

- 8121 2 8.07 (m 1 H

8.00-7.92 (m 2 H 7.8 N7 (m 2 H

4.50-4.12 (m 4 H) 3.70F3. H 3.35 (t, J =

7.32 Hz, 2 H 3.19 (m 1I—|)2.58 m 3 H 2.37 (s, 3

H 1.31 (t, J=7.32 Hz, 3 . [MtH] calc'd for

rosofff i B cgﬁfe@%@%“agfiyaéﬂg?qa%ﬁcﬁé‘@g e adhdPeags pragadprafo that
outllhbd i R dﬁkﬁbﬁﬁt@cﬁﬁﬁf Cogipotil M7é¢1 FASRIR WD MHA, OMSO0-ds) § ppm

npound was synt hesi zed by usi ng an analogous

0. 788%‘&0’(@‘!,|4d1)5béﬁte~ricﬁ (& HhatS odtHi(med H2.0Pe 2.18 (m, 1 H) 2.27 (s,
d
3 ISP 25 2l ARG M 2 0 o6t bR Bt 498 50, R 2 1y
4.0818-BR? 152,43HH8.98 24 H=883Tz, (131) BOSHd, 2=884 H5 .1 ) H2 (d, /=7.83
2.89 %bs, 3 H) 346351 (m 2 H 4 28 ét J=5.56 Iz

Hz, Y746 /5 s3 Blzal 6B 761 (g %8 ¥iza b Hfl.72 &b Jod 20z, 1t ) 7.91
N Y
caled 18R ChedlzN,OH) 460, 2ofokd, 4585, BA+HATEA | ldhlodl 8 (sBl3N.O4Fs, 583.3;
found, 583.5.

Met hanol -d4) S 8.29-

Compound 182: 5-(3-(ethylthio)phenyl)-3-methyl-8-((1-methylpiperidin-4-ylymethoxy)-

9H-pyrido[2,3-blindole
O S8~

[0501]  The title compound was synthesized using an analogous procedure to that
outlined in the preparation of Compound 176. *H NMR (400 MHz, DMSO-dg) & ppm 1.28
(t, /=720 Hz, 3 I1) 1.48 - 1.56 (m, 2 H) 2.09 - 2.20 (m, 1 H) 2.25 (br. 5., 2 H) 2.27 (s, 3 H)
2.80 (d, /=4.55 Hz, 3 H) 3.03 (q, J=7.16 Hz, 4 H) 3.53 (d, J=11.37 Hz, 2 ) 4.08 (d,
J=6.82 Hz, 2 H) 7.00 (d, J/=8.08 Hz, 1 H) 7.10 (d, /=8.34 Hz, 1 H) 7.36 - 7.52 (m, 4 H)
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s., 1 H 10.34 (s, 1 H 11.90 (s, 1 H; [MH calc'd
for CL7H20CLN30, 317; found, 317.2 134 Conpound 191:
N- (13- (8- (3-(di met hyl anuno) propoxy) 3- et hyl - 9H pyri do[
2, 3-b]indol -5- yl)phenyl)cycl opropanecar boxam de N N

O H[0510] The title conmpound was synt hesi zed from

750 GoTRRALE) RSP Y L0050, AL PEBYT o TR S AR, e,

446. 4&%'\/&% Mﬁ@:ﬂ% c%lcp@%rszZﬁggN 0,188, 5602 4mlulid 56@0.
) BTas Uda % 43 W, 2 H) 2.27 (s 3
H)288(s 3H)289(33 346-351(m2

28
Compodi (193: 32 @pniphery -l Gl mpt S idhaviipShory.on
pyr1d6[23-%‘£‘ﬁd<ﬂé’> Hz, 1 H) 7.61 (d, J 9.09 Hz, 1 H 7.74 (d,
1 F) 7.92 (s, 1 H 8.27 (d, J=1.52 Hz, 1
H 9.63 (br. s., 1 H) 10. 34 O‘.I:/F|)119O(s 1 H;
[MtH] calc'd for C27H31N4OR 43. 2; found, 443.3.
Compound 192:
N-cycl opropyl - 3-(8

| am no) pr opoxy) - 3- net hyl
-9H pyrido[ 2, 3-b]i
The title conpound

) Benzam de N % [0511]
usi ng an anal ogous

Bg” SYMtReEs] zeth{f om Conpound 190
[ & to that outlined in the
preparati on of Conpound 176. (400 MHz,

pr océedur,
DMSO- d6) S ppm 0.54 - 0.58 (m 2 H) 0.66 - O73(m 2
_ 5? 2.21- 2.24 (m 2 H 2.26 (s, 3 11) 2.85 (m
[0502] 88 The, tit®: phmpowgyl as synthpsizes using ag. gglqg,ﬁ)ps grcpq)edgrrez@ that

ool g R st s g b 15
(t, J—(76 55211&0'3 I-g)—i 45881% (h, tl)H)h 98 -1.08 (H=T.1832.68,(bd sH)5 H) QR0 (d,
J=4.80 Hz, 3 2.97 - 307 (m, 2 H ’552((1 J(~1162Hz 2 H) 4.06 —4.09 (m, 4 H) 6.98 -
7.14 (m, 5 1) 7.44 (t, J=7.71 Hz, 1 H) 7.64 (s, 1 H) 8.25 (s, 1 H) 9.28 (br. 5., 1 F) 11.87 (s,
1 H); [M+H] calc’d for CyHaaN3O,, 430.2; found, 430,5; [M+H+TFA] calc’d for
CooH33N40:Fs, 544.2; found, 544.4.

Compound 184: 5-(3-(ethylsulfonyl)phenyl)-3-methyi-8-(piperidin-4-ylmethoxy)-9H-
pyrido[2,3-bJindole

[0503] The title compound was synthesized by using an analogous synthetic sequence
to that outlined in the preparation of Compound 176. '"H NMR (400 MHz, MeOD) 3 ppm
1.29 (t, J=7.33 Hz, 3 H) 1.71 (d, J=11.37 Hz, 2 H) 2.27-2.40 (m, 6 H) 3.11 {t, /=12.25 Hz,
2 H) 3.51 (d, J=12.88 Hz, 2 H) 4.20 (br. s., 2 H) 7.28 (br. 5., 2 H) 7.86 (t, J=7.70 Hz, 1 H)
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135 J=4.04 Hz, 1 H 9.60 (br. s., 1 H 11.93 (s, 1 H);
[MtH calc'd for C271-131N402, 443.2; found, 443.3.
Compound 193:

3-(8-(3- (di met hyI am no) pr opoxy) - 3- net hyl - 9H pyri do[2 3
b] i ndo | benzenesul f onam de RIP

| -
7. 92r@§92<}n T 8501 808G A THeE e Ty nt KOS Bt sndrdD DA cale’d
C%H%’N g;&pg |@@4an anal ogous procedure to that
outTined in’'the preparation of Conpound 176. 'H NWR
(400 MHz, DWMSO-d6) S ppm 2.21 - 24(m 2 H 2.26

3 2.
Compgimd 155: §7%5-45- @Y@%@lﬁ%ﬁewﬁmﬁhﬁ Ry piopgiiion 5
yl}m&h@ﬁy)(gﬁ—pgﬁ& [98.- dolje H 7.13 =8.08 Hz, 1 H)
2 (t, J=7.71 Hz 1 H 7.72 (d, J=7.58

Hz, 1H) 793 (d J783‘Kl—|z 1H) 8.03 (s, 1 H 8.28

(s,1H)8.55(d,J4O 1 H 9.60 (br. s., 1 H)

11.93 (s, 1 H); [M+H cal/x’ d for C24H28N403S, 453. 2;

found, 453.4. Conpoun Oy .

3-(8-(3-(dinethylam poxy) - 3- et hyl - 9H pyri do[ 2, 3

-b]indol -5- yl)-N, N diethyl benzene‘§ul fonam de q, /P

S, NHo N-[0513] The title conp d was synt hesi zed

from Conmpound 190 using a 0g procedure to
that outlined in ™h pn o‘ rrpound 176. 1H
NVR (400 MHz, DWVSED [ 21¢- 2.24 (m 2 H)

2.26 (s, 3 H (m - 466 (spfe—*H) 2 88 (s, 3 H
2.89 (s, 3 H) 3.47 - '3.52"(m 2 H 4.29 (t, J=5.43 Hz,
[0504] H) TheoBle(cdmpiwgl ©8s #ymthekize by usBg a@ob,nam)gausogrnﬂmc Bequence

to thglzoptlgg(li}lé ’thelprpé_:grayt;@g)% (gq;%pound 1%% f‘ﬂf NN}R '_QOO Mgz, g\?ethanobdtg) &
8.31(s,br, 1 H)8.19 (s, 1 H) 8.06 (m, 1 H) 8.00 (m, 1 H) 7.89 (1, 2 H) 7.27 (m, 2 H) 4.38
(m, 2 H) 3.91 (m, 2 H) 3.50 (m, 1 H) 3.35 (t, = 7.32 Hz, 2 H) 3.19 (m, 1 H) 3.07 (s, 3H)
2.6-2.25 (m, 6 H) 1.31 (t, J= 7.32 Hz, 3 H). [M+H] calc’d for CysH3oN303S, 464; found,
464.

Compound 186: (R)-5-(3-(ethylsulfonyl)phenyl)-3-methyl-8-((1-methylpyrrolidin-3-
yi)methoxy)-9H-pyrido[2,3-blindole
O“\\“ J

L
ons0s

[0505]  The title compound was synthesized by using an analogous synthetic sequence
to that outlined in the preparation of Compound 176. "H NMR (400 MHz, Methanol-ds) &
8.31 (s, br, 1 H) 8.19 (s, 1 H) 8.06 (m, 1 H) 8.00 (m, 1 H) 7.89 (m, 2 H) 7.27 (m, 2 H) 4.38
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(d, J=7.83 Hz, 1 H 8.03 (s, 11-1) 8.28 (s, 1 H 8.55
(d, J=4.04 Hz, 1 H 9.60 (br. s., 1 H 11.93 (s, 1
H; [MH calc'd for C25H30N403S, 467.2; found, 467. 2.
Conpound 195: 3'-(ethyl sul fonyl) bi phenyl - 4- ol
Con'pound 196 3' - (ethyl sul fonyl)-3-i odobi phenyl - 4- ol

) 3.50 1
t hy sul f(glnyl}g) % 35 gdobl p?hzeIr%}[)Z/l2 5lU 3?}]18>5m} rrefphy% (s, 3H)
2.6~ %2 r&*éls pi-péil dF ﬁéZde:ﬁonc{M%l calc’d for CasHaoN305S, 464; found,
4.3- bronmo-5-chl oro- N (3' - (et hyl sul fonyl)-4-((1-methyl pip
erl di n-4- yl) et hoxy) bi phenyl - 3-yl ) pyri di n-2-am ne
Corrpound 199:
chl.org-5-(3-(eth Isulfonyl) henyl ((1- et hyl pi per
Con?l’cﬂ%dﬂsgyfs)réeﬁn ?-pzn@hmly&ﬁ(dan@h@gyuemm-
DEhoxP)- NaOCI HO Pd(PPh3) 4, K2COB,
v g@ %&ﬁdg 25 {)%%bl AD Benzene I | / N OH

Di oxane, 100C, 3-5h. OH O - ‘%C 2- 3 h OH 195 196
197 o, ""O0" | ~ Sam | v Cl Br Pd(QAc)2, DBU_
"N'NHz Cl / Br CI  DW, C, 5h. [/~ Pdz(dba)S3,
Xant phos, Na O BU N N N \l /IN D oxane, 100C,

3h. HOO\ 198 199
o
v Q
O‘"—-—-“\\ N\

[0506]  The title compound was synthesized by using an analogous synthetic sequence
to that outlined in the preparation of Compound 176. "t NMR (400 Mz, DMSO-dg) &
ppm 117 (t, /=7.33 Hz, 3 H) 1.71 - 1.77 (m, 4 H) 2.12 (m, 1 H) 2.26 (s, 3 H) 2.45 (s, 3 H)
2,18 (br. s, 1 H) 3.03 (m, 1 H) 3.41 (q, J=7.33 Hz, 2 H) 4.07 (dd, J=9.60, 6.32 Hz, 1 H)
4.28 (dd, J=9.85, 5.05 Hz, 1 H) 7.06 (d, J/=8.01 Hz, 1 H) 7.16 (d, J=8.08 Hz, 1 H) 7.54 (s,
1 H) 7.84 (t, J=7.71 Hz, 1 H) 7.98 (t, J=7.58 Hz, 2 H) 8.08 (s, 1 H) 8.28 (s, 1 H) 12.06 (s,
I H); [M+H] calc’d for CygHagN3 038, 464.2.; found, 464.4.

H

Compound 188: (8)-5-(3-(ethylsulfonyl)phenyl)-3-methyl-8-(pyrrolidin-3-ylmethoxy)-
9H-pyrido[2,3-b] indole
"*j‘,/

W,
\

[0507] The title compound was syntheszzed by using an analogous synthetic sequence

to that outlined in the preparation of Compound 176. "H NMR (400 MHz, Methanol-d,) &

J’l.'.u,
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[0514] 'H NMR (400 MHz, DVSO-d6) S ppm 1.17 (t, J=7.33

H 1.41 (qd, J=11.62, 3.03 Hz, 2 H) 1.86 - 1.96

H 2.19 (s, 3 H 2.84 (br. d, J=10.86 Hz, 2 H)

q, J=7.49 Hz, 2 H) 4.09 (d, J=6.32 Hz, 2 H 7.11

- 7. m 2 H 7.62 (d, J=2.53 Hz, 1 H) 7.87 (t,

8.29-327 (16] 2 8.7 ¢, 18H9.007.92 ! 2&? 186 (18, TH) 8.20% 9. H)U.50-4.12
8.45 (d, J=2.53 Hz, 1 g) 12.45 (s, 1 H)l; [MtH] calc'd

(m, 4¢by 3. 628148 den NFERS35 fob=2:32BurdtD 398 (m; 1] 13 H) 2.37 s,

3 1) %gll %ﬁ%g%%%%'ﬁ%@ﬁé{-’bﬁ?éﬁ%’foﬁé%fﬁéN@é%o; Echtmalasol 37

3-chl oro-5-(3-(ethyl sul fonyl) phenyl)-8-(pi peridin-4-yl

nmet h - yrido[2,3-b]indole Q./- S H, N P
Compfigtf 5185 48 By R BB e e e oy masdh oy
m}@?ﬁmﬂgghgg&yggsynthetic sequence to that outlined in

he preparation of Conpound 199. IH NWR (400 MHz,

MOD) S ppm 1.32 (t, ngj\ngz, 4 H 1.60 - 1.72 (m

1 H 2.31(d, J=13.89 |-T27~2 H 3.11 (td, J=12.82,

2.40 Hz, 2 H 3.51 (d, J3£12.63 Hz, 2 H) 4.19 (d,

J=6.57 Hz, 2 H 7.11 \ 7.16 - 7.20 (m

1 H 7.64 (d, J=2.27 K J=7.71 Hz, 1 H)

7.95 (ddd, J=7.71, 1.39, \l1l.26 Hz,3l1 H 8.05 (ddd,

J=8.08, 1.52, 1.26 Hz, 1 H J=1.52 Hz, 1 H)

8.31 (s, 1 H Conpelid -2t

5-(3- (et hyl sul fonyl =83\ (1/met hyl pi peri di n- 4-yl

) met hoxy)-3- (trifl Foe hyl ) ¢ pyrido [2,3-Db]indole

[6508%’ - ThfI: title lélmgpound was synthesized by using an analogous synthetic sequence
to that outlined in the preparation of Compound 176. "H NMR (400 MHz, Methanol-ds) &
8.29-8.21 (m, 2 H) 8.07 (m, 1 H) 8.00-7.92 (m, 2 H) 7.86 (m, 1 H) 7.27 (m, 2 H) 4.50-4.12
(m, 4 H) 3.70-3.48 (m, 1 H) 3.35 (t, ) = 7.32 Hz, 2 H) 3.19 (m, 1 H) 2.58 (m, 3 H) 2.37 (s,
3H) 1.31(t, J=7.32 Hz, 3 H). [M+H] calc’d for C,sH3N3048, 450; found, 450.

Compound 190: 3-(5-chloro-3-methyl-9H-pyrido{2,3-b}indol-8-yloxy)-N,N-

dimethylpropan-1-amine

|

N |

H

O N

[0509] The title compound was synthesized by using an analogous synthetic sequence
to that outlined in the preparation of Compound 175. 'H NMR (400 MHz, DMSO-dg) 8
ppm 0.75-0.81 (m, 4 H) 1.80 (m, 1 H) 2.22 (dd, J=9.98, 5.43 Hz, 2 H) 2.27 (s, 3 H) 2.88
(s,3H) 2.89 (5,3 H) 3.46 — 3.51 (m, 2 H) 4.28 (t, J=5.56 Hz, 2 H) 6.99 (4, J=8.08 Hz, 1
H) 7.10 (d, J=8.08 Hz, 1 H) 7.23 (d, J=7.83 Hz, 1 H) 7.46 (t, J=7.83 Hz, 1 H) 7.61 (d,
J=9.09 Hz, 1 H) 7.74 (d, J=1.26 Hz, 1 H) 7.92 (s, 1 H) 8.27 (d, J=1.52 Hz, 1 H) 9.63 (br.
s., 1 H) 10.34 (s, 1 H) 11.90 (s, 1 H); [M+H] calc’d for C;7H2CIN;0, 317; found, 317.2

~
S
N
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[0516] The title conmpound was synthesized by using an
anal ogous synthetic sequence to that outlined in the
preparation of Conmpound 199. 'H NWR (400 MHz,

Met hanol -d4) S 8.72 (s, | H 815 (s, 1 H 810 (m 1

H 7.99 (m 1 H 7.93 (s, 1 H 7.88 (t, J=7.6 Hz, 1
H 7.28 (d, J =8.08 Hz, 1 H 7.23 (d, J = 8.08 Hz, |
H 4.24 (d, J=6.32 Hz, 2 H 3.65 (m br, 2 H 3.4

3
Conggpundl F917N33- (IHZ(ED (auirﬁth)ﬂalg;ﬁoopt‘)fbp@rzy) %&nb&yﬂfﬂ?@yt? 0[2B-blindol-3-
m or t,
Yl)PPEﬂY%ngJstPWFquEWdU for C27H29F3N303S, 532: found,
532. 138 Conpound 203:
2-(5-(.3-(ethyl sul fonyl) phepy
pyri do[ 2, 3-b]indol - 8-yl ox
CAS FN NNO~ [0518] The Ie fompound was
synt hesi zed by using an anal ggous synthetic sequence
to that outlined it Ay at | :
"H NVMR (400 WMHz, MeOR 1.29 (t, J7.45 1-1z, .3
H 2.32 (s, 3 H 3.13 L3748 (t, 2 FD 4.64 (t,
J=4.80 Hz, 2 FI) 7.11 ((5i J242:63- Mz, | H) 59 (s I

o5t Bt b ¥ holidy P8 gl f‘l" St i fpatogous

prodddure! to! thht) oltlid€d (8 thd prapalatibiilof adEpdhnd 16, 'H NMR (400 MHz,
C24~H26FN3OBS, 456; found, 456. 139" Conpound 204:

DMSO(h) &ppor 87581 Gy Hy lllle)cﬁﬁly i )Iﬁr?&%/(dﬁ, 7=9. 9&&4& Br 208D 2.27
o, HEERE CPh) "6 e S0 Rl L PR QRSB e
J=8\WB A NMNe30 78 U-R0LHEND B 1Y, B@, ggPEs By ntIeL.ue (t, J=7.83 Hz, 1
H) %669?5'}58.09 Hz, 1 H) 7.74 (4, J=1.26 Hz, 1 H) 7.92 (s, 1 H) 8.27 (d, J=1.52 Hz, 1
H) 9.63 (br. s., 1 H) 10.34 (s, 1 H) 11.90 (s, 1 H); [M+H] calc’d for CypHuN4O,, 443.2;
found, 443 3.

-N- ro-.3-nmet hyl - 9H
! i met hyl et hanam ne

Compound 192: N-cyclopropyl-3-(8-(3-(dimethylamino)propoxy)-3-methyl-9H-
pyrido[2,3-b]indol-5-yl)benzamide
() /A

(TN

. 0\/\/fll\

[0511]  The title compound was synthesized from Compound 190 using an analogous
procedure to that outlined in the preparation of Compound 176. 'H NMR (400 MHz,
DMSO-dg) 6 ppm 0.54 —0.58 (1, 2 H) 0.66 - 0.73 (m, 2 H) 2.21 - 2.24 (m, 2 H) 2.26 (s, 3
H)2.85 (m, 1 H) 2.88 (s, 3 H) 2.89 (s, 3 I1) 3.47 — 3.52 (i, 2 H) 4.29 (t, /=543 Hz, 2 H)
7.05 (d, J=8.08 Hz, 1 H) 7.13 (d, J=8.08 Hz, 1 H) 7.54 (s, 1 H) 7.62 (t, J=7.71 Hz, 1 H)
7.72 (d, J=7.58 Hz, 1 H) 7.93 (d, J=7.83 Hz, 1 H) 8.03 (s, 1 H) 8.28 (s, 1 H) 8.55 (d,
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to that outlined in the preparation of Conpound 199.

"H NVR (400 MHz, MeOD) S ppm 1.31 (t, J=7.45 Hz, 3 H)
2.34 (br. s., 2 H 3.00 (s, 6 H 3.54 (d, J=8.08 Hz, 2
H 4.46 (t, J=6.19 FE FD 7 09 (d J 12 63 Hz, 1 H)
7.57 (d, J=2.27 Hz,

Hz
=4.07. 87, { §) 95500(bB5s. Hr H)111 3 @, @gHL D@%ﬂ }ﬁ d ﬁowzvlalslg%oes‘m 2;

[MtH] calc'd for C24H25C1FN303S, 490; found,
founclllé'g%f’cnnpound 205

3-(5-(3- (ethylsulfonyl)phenyl) 3- et hyl - 9Fprrido[2 3-

b] i ndol - X N- di et hyl p
Compyypd W (ﬁ el @@@%M@PW%@%@%@ ’rﬁKﬁZCE%GmW >
b [0520] A5 nL mcrowave V|aI was
b Mgﬁ%gé“%“ﬁj?ﬁéo%%@ﬁnd 157 (290 ny, 0.79 mml),
3- (di met hyl ani no) pr opyl - 4- et A benzenesul fonate (224
ng, 0.87 nmol), potassiu 3 gnate (218 ny, 1.58
mml) and 2 nL of anhydrou , under nitrogen
at mosphere. The react] moxgure was heated at 200 C
for 30 mn. in mcrowave hi gh absorption. The
reaction was quenched W th ddditilon of water, and the
solid precipitate out was CotTedted by f||trat|on and

[051BLT | fTh%qltﬂefHo%gh%timP %@%ﬁh&ﬂ@dﬂ?d{ﬁ:d&npomh@\])d @sinigtaneanalogous
conpound NMVR (400 MHz, DVBO- db)
procphme 1o 1vat (ctu;hned:m ®8 prppargion) ofl Comppeyl 136:6 15 NME. (#40 MHz,

oudby it 8 (s B 20 Ly oEsp £ B g5

2.89 J(s 035}153?17@93 Sin(mlz lf@g 47291& J:YS 434Hen’x H)I’ 49 (d7158108 #z, 1 H) 7.13
(d, J38O8 9%, MAD) 7. 34)(381 & 7_613(t03=712|1011 n1 H) 732 @, ﬁ %%Hz 1 H) 7.93

d, ﬂéép@%@é@)ﬁo%&%{ﬁggﬂ HZ%QS A{Mﬂﬁl GRS OHh 9060 (br. 5., 1 H)

11.93 (s, 1 H); [M+H] calc’d for C24H23N403$, 453.2; found, 453 .4.

Compound 194: 3~(8u(3—(dimethy1amino)propoxy)—B—methyl—9H—pyrido[2,3—b]indol~5—
yD)-N,N-dimethylbenzenesulfonamide

QP

O S\l\l,/

[0513]  The tifle compound was synthesized from Compound 190 using an analogous
procedure to that outlined in the preparation of Compound 176. '"H NMR (400 MHz,
DMSO-ds) & ppm 2.21 - 2.24 (m, 2 1) 2.26 (s, 3 H) (m, 2 H) 2.66 (s, 6 H) 2.88 (s, 3 H)
2.89 (s, 3 H) 3.47 — 3.52 (m, 2 H) 4.29 (t, J=5.43 Hz, 2 H) 7.05 (d, /=8.08 Hz, 1 H} 7.13
(d, J=8.08 Hz, 1 H) 7.54 (s, 1 H) 7.62 (t, J=7.71 Hz, 1 H) 7.72 (d, /=7.58 Hz, 1 H) 7.93
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Compound 206:
2-(5-(3-(ethyl sul fonyl) phenyl) - 3-net hyl - 9H pyri do[ 2, 3-
b]i ndol - 8- yl oxy)-N, N-di net hyl et hanamne so N N N
O lr [0521] The title conmpound was synthesized from
Compound 157 using an anal ogous procedure to that
(d, Jd(-’MzJ HAedH) 8. oBg% pmla«'a!s%l PH) ?fss%ﬂM@ﬂI;Ié%H)%d\M\ 5., 1 H)
11. 93((3,115),119%}@ ogle’ ?Qfor Qhﬂ&o@ioﬁz%w;-fpund 367,  J=5.43
Hz, 2H) 7.07 - 7.14 (m 2 H 7.65 (d, J=2.02 Hz, 1 H)
7.82 (t, J783Hz 1H 7.94 - 7.98 (m 1 H 8.02
Comﬁ@hhdlbﬁ? ﬁ@ethﬂsxﬁﬂ)niyﬂ@bl hetl-480115 (tI Jdlf 64 Hz, 1 H)
cal c or

Companinibifits G 6l satons bipdobmbembdmlound 207

B SR e R S L L PR

methjThipetidint e conpound was synt hesi zed from Conpound 157

compuEIR BosR CNBENa St R bPp S Pt s)

1 8.14 1 8. 06 1
yl)meﬁlc&}&ﬁgﬂe%yl i{%ﬁd&% _&fiine 1H) H7 2(8”1 " 5') 5 32(r|_fl|z

Compouyd 19925-hipro 5.3 (smgumnylxphmymsm iy ipicEngs (i

8 1 3.23 (q, J = 7.32 Hz, 2 H 2.49
yl)meﬁéo%éaﬁﬁspyildéézé tindb?, 3 Hz, 3 H). [MH calc' d for
C23H@BN204S, 425 found, 425. Conmpound 208:

2-&&8@@& hyl sey# onyl ) phenyl )0\3,3 nmet hyl - OH pyrii dobg,pS-

bl i ndol - 8- ykOxyFacetonitri SN O S
o
RO

' 07~
o] O Nal, NaOG! O
PA{PPhg)s, KoCO4, NaO l;l‘ MeOH | TPP/DIAD, Benzens | N~
OH Dioxane, 1009C,3-5h. OH ©-37C.2-3h oH o
195 196 197
O\\ !fo 0\'\ "p

PA{OAG), DBU
p——— e

= gr Ci
N” “NHp \L/\I\ O DMF, 155°C, 5h. ] O
o -~
Pdy(dbals, Xantphos, NaOLBu \/O NN \/O"
Dicxane, 106°C, ah, °

[0514] 'H NMR (400 MHz, DMSO-dg) & ppm 1.17 (t, J=7.33 Hz, 3 H) 141 (qd,
J=11.62, 3.03 Hz, 2 H) 1.86 - 1.96 (m, 5 H) 2.19 (s, 3 H) 2.84 (br. d, J=10.86 Hz, 2 H)
3.41 (g, J=7.49 Hz, 2 H) 4.09 (d, J=6.32 Hz, 2 H) 7.11 - 7.21 (m, 2 H) 7.62 (d, /=253 Hz,
1 H) 7.87 (t, J=7.71 Hz, 1 H) 8.00 (t, J=7.83 Hz, 2 H) 8.05 (s, 1 H) 8.45 (d, /=2.53 Hz, 1
H) 1245 (s, 1 H); [M+H)] calc’d for CpgHaoCIN;O5S, 498.2; found, 498.2; [M+H+TFA] -
calc’d for CygHaoCINAOsFsS, 612.2; found, 612.1.
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0, 10 fN NHO][0523] The title conmpound was

synt hesi zed from Conpound 157 and 2- bronoacetonitrile
usi ng an anal ogous procedure to that outlined in the
preparation of npound 205.1H NMR (400 MHz,

Cow(@?@%g 55(@1@&@9&%1@%%@%5’ (Flperigin ~?)ﬁg(1nyz=t}}gr}cy§ G

pyna’e[ga Klindolk=7. 71 Hz, 1 H 7.91 (d, J=7.83 Hz,

9 (d, J=7.83 Hz, 1H)811-815(m2|—|)822(s
1H) 14.04 (br. s., 1 Hodf#H calc'd for
C22H 9N303S, 406; found, 406c Conmpound 209:
3-(5-(3-(ethyl sul fonyl) ghenyl) - 3-net hyl - 9H pyri do[ 2, 3-
b] i ndol - 8- yl oxy) pr opana rile o;1$;0 N HO [0524]
The title conpound was synt Ny om Conpound 157
and 3- Dbronopropi omtr| RINY & a al ogous procedure
to that outlined in t} [ of Conpound
205. 1H NWVR (400 MHz, gr-l. 28 (d, J=14.65 Hz,
2H)128(32H)2 ($13 310(tJ669Hz

05815, Rl gy Gy Syt G o o

to tﬂﬂz outlmbd) 1n7th9 %ch(piﬁaﬂmnlﬁﬁoﬁﬂmuﬂd 399, ‘1 IQEIR'%OO]I\/IH)Z MB:ODQ & ppm
I, 328(t 276:7(3g I-Iz}AZIIbQ splz 1. 7@ (,;q, i[m,,@.sj ﬁi 1115}8@ Iéz,fQOIfI) 3. 11 F?d J=12.82,
2GR EANER, A ki 6k, BRI B30y 1 41076

-720((3& 1 H) 7.64 (d, J=2.27 Hz, 1 H) 7.85 (t, J=7.71 Hz, 1 H) 7.95 (ddd, J=7.71, 1.39,

1 266%0 rlé{bé‘ ol o, YRREEN &5 TS X PH! k%A PR RA'E 1 )

Compound 201: 5-(3-(ethylsulfonyl)pheny!)-8-((1-methylpiperidin-4-yl)methoxy)-3-
(trifluoromethyl)-9H-pyrido[2,3-b]Jindole

o/

L
ml;ﬁop

[0516] The title compound was synthesized by using an analogous synihetic sequence
to that outlined in the preparation of Compound 199, "H NMR (400 MHz, Methanol-ds) §
872 (s, TH)8.15 (s, 1 H) 8.10 (m, 1 H) 7.99 (m, 1 H) 7.93 (s, 1 H) 7.88 (t, J=7.6 Hz, 1
H)7.28 (d,J =8.08 Hz, 1 H) 7.23 (d, ] = 8.08 Hz, 1 H) 4.24 (d, = 6.32 Hz, 2 H) 3.65 (m,
br,2 H) 343 (q, J = 7.32 Hz, 2 H) 3.14 (m, br, 2 H) 2.95 (s, 3 H) 2.38 (m, br, 3 H) 1.68
(m, br, 2 H) 1.31 (t, J="7.32 Hz, 3 H). [M-+H] calc’d for Co7HppF3N3038S, 532; found, 532,
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TPP/DIAD, THE NN THF NNNHHHOOHOCOTBDPS T' COH
157 210 211 [0525] To a stirred solution of Conpound

157 (75 nmg, 0.204 nmol) in anhydrous THE (3.0 ni)

were sequentially added

R)--(t& rt-butyl di phenyIS|Ion ) propan-2-o01 (77

ig\’a powtich 383 2n(S5+03- (st st Horpihiphgny b rdsipter hanetlgr- 9ngyr0:103?4,3 blindol-

xture was cooled to OC, and to

8@9&%‘3?@@%@?@@‘% boxylate (60 L, 0.31 nrnol) was
added in drop wi se manner. \After the addition was

over, stirring continued b% another 0.5 h at 0 C and
then for 12 h at roomtenperature. Solvents were

renmoved in vacuum and théTesidue was purified by

silica gel colum chromatodsr aphy, provided the title
conpound (108 ng, 80% . Cohipound 211:

(R -2-(5-(3-(ethyl sulfaon I) He) - 3/ met hyl - 9H pyri do]

2, 3-b] i ndol - 8- y|oxy)ob NO S NHO

143 [ 0526] Conpound 218,100 nyp 15 nmol ) was taken
ina THE (3 nL) and stllNrecH for 12 hat room
[0;50 Icgi?]t‘PHI' % d-gs?ﬁ":syﬁ@g%%et us%é? V%oug’ 5%11'1%110 sequence o

(had tb\hhlEtdOﬁcthaImiepAImMﬁd)f\KEdrhpcﬁmu aous }NHMR (amﬂ Mif,eOD) § ppm
anj c_extra

138 e aht FaTeas 7 50 PIDG bh Co pahel 24 (s THHALE f10/=4.80 Hz, 2 1)

7.9 Ri”ﬂ?z Bbgiez; } gb% @O(gppl;(‘)‘? 8@5?9:(92’?1 g{%%l H)g'@lg)% ﬁébo&%dz 02 Hz,

1 g&g 1@e(dsz7w734ﬂ4)1 @8 1(15125 ga(ﬁm) 81 ﬁi)@ Ha) él])zSZEt?lgs bi) (81441 cale
m t )
f"ipﬂé{ Fh %d‘ggaf%l nggt 7.15 - 7.19
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(m 1 H 7.56 (s, 1 H 7.85 (t, J=7.71 Hz, 1 H) 7.97 -
7.99(m 2 H 8.07 - 8.10(m 1H 8.27 (d, J=2.02
Hz, 1 H 11.82 (s, 1 H); [MH calc'd for C23H25N204S,
425.2.; found, 425.3. Conpound 212:

(S)-2-(5- (3 (et hylsulfonyl)phenyl) 3- et hyl - 9H pyri do[

Congipqind 0B e SRR BEL Br b ESpBUN 2R ffjncor-

8-ylaky) a0 gaeus ipRhaceduiige t 0 that outlined in the
y%P’sre)paratl on ]? nmpound 211. 1H NWVR (400 MHz,

DVSO d6) S ppm 1.17 (t, J=5.45 |-1z, 3 H 1.36 (d,
J=6.06 Hz, 3 H) 2.26 (s, 3°¥) 3.40 (q, J=7.41 Hz, 2
H 3.63 - 3.72 (m 2 H & B3 (m 1 H 4.90 (t, J=6.19
Hz, 1 H 7.07 (d, J=8.08 kl)715-719(m 1
H 7.56 (s, 1 H 7.85 . L1 H 7.97 - 7.99
(m 2 H 8.07 - 810 (Yphy IJ27( J=2.02 Hz, 1
H 11.82 (s, 1 H: [MH chlc' d for C23H25N204S,

[051’925 2The figvPshpdtdd. vas ﬁﬂie@@dmuﬁlsin 5;3analogous synthetic sequence

1-(5-(3- (ethylsulfonyl ?é)hen yl) r'\yle éIE%QH-pyrld 2, 3-
to ths} Pridiaed 8 thy pespaygsics d -cznpsiund 199 [40Prd ez e&D) & ppm

R AT Ze??ﬁg?dﬁoﬁ”fﬁ 54 {0 PR B8 7 446 ¢,

J—~6!I§l/gt&ﬁaal2&1|ﬂ '13919 (ﬂs Jg@%@l}ﬁd 131)17 57 (’d NWZV‘!QQ 1 M‘j27 89 (d J=7. 07 Hz, 1
ano
H) P57 00005045 Horg ) 899 < 5,18 (4;1 338y g o )T BHY] calerd for

CalLirhy s A ?ﬁﬂﬁﬂhzfgﬁl (s 519 140 (d J -8t &

gélSl(tS J= 7.5 Hz, 3 .[I\/H—I] calc'd for
COT%?Q%?%%??@S((ét(ﬁ&gvlgaﬁ?raﬂmhwﬁ%%;ﬂl%%gLbﬁ?ﬁfﬁ‘q[%&bdm‘}hé[
yloxd)-, RldiReadifopan-1-amine

Qg /P Oa //O

N

‘ S~ S
K;COg, DMF, pW O

(High Absorption}

S | 200°C, 30 min, x
P RN TSO\/\\/N\ > I P
NN N

OH O~
157 205

z

[0520] A 5 ml microwave vial was charged with Compound 157 (290 mg, 0.79
mmol), 3-(dimethylamino)propyl-4-methylbenzenesulfonate (224 mg, 0.87 mmol),
potassium carbonate (218 mg, 1.58 mmol) and 2 mlL of anhydrous DMF, under nitrogen
atmosphere. The reaction mixture was heated at 200 °C for 30 min. in microwave with
high absorption. The reaction was quenched with addition of water, and the solid
precipitate out was collected by filtration and purified through preparative HPLC to
provide title compound (1438 mg, 40%). 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.17 (t,
J=7.33 Hz, 3 H) 1.99 (qd, /=6.61, 6.44 Hz, 2 H) 2.20 (s, 6 1) 2.26 (s, 3 H) 2.53 - 2.56 (m,
2 H)3.41 (q, J=7.33 Hz, 2 H) 4.25 (t, J=6.19 Hz, 2 H) 7.05 - 7.09 (m, 1 H) 7.11 - 7.14 (m,
1 H) 7.54 (d, J=1.52 Hz, 1 H) 7.85 (t, J=7.83 Hz, 1 H) 7.98 (t, J=6.95 Hz, 2 H) 8.06 - 8.08
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yl oxy) - 2- et hyl pentan-2-ol ~ "0 N H OOH [0529] The
title conpound was synt hesized from Conpound 157 using
an anal ogous procedure to that outlined in the
preparation of Conmpound 211.1H NMR (400 MHz, DMSO d6)
S ppm1.16 (t, J=7.33 Hz, 3 H 1.17 (d, J=6.2 Hz, 3 H)

o T3 (e s g B G e

found, 82.4d, J=8.08 Hz, | H) 7.23 (d, J=8.08 Hz, 1
7.53 (s, 1 H 7.86 (t, J=7.58 Hz, 1 H) 8. oo (dd
J=7.71, 1.64 Hz, 2 H 8.09 - 8.11 (m 1 H 8.28 (s, 1

ooy 1,50 o ol A i

ylox@)-[\EN{BmétykyHasahiveny| ) phenyl ) - 3- net hyl - 9H pyri do[ 2, 3-
b] i ndol - 8- yl oxy) et hanol \' / ~OH N { 0 [0530] The
title conpound was synt heized from Conmpound 157 and
2- (benzyl oxy) et hanol us?
that outlined in the p
foll owed by debenzyl at |
MHz, Methanol -d4) S 8.%8C
(m1H)800(m2H)78 7.26
(m2H)438(t (?Vg(t J—4Hz 2 H
3.30 (q, J = 7.5 Hz, - 1.31 (t, J=
7.5 Hz, 3 H. [MH c3 d forO H23N204S 411;
found, 411. Conpound 216:H

[0523] ( 5- Tl& (s b:)fhls@ﬁnﬁomel sypheriyed f13mn(E¢>rhyd3urﬁll'l3Wllismg) b2 adalogous

b]i ndol - 8- yl oxy)propan-l-ol R 1P i] 1
procedure to that outhne 1n the preparation of Compound 205 H NMR (400 MHz,

MeOD) & ppm 1.29 (t, J=7.33 Hz, 3 H) 2.32 (s, 3 H) 2.91 (1, J/=5.31 Hz, 2 H) 4.34 (t,
J=5.43 Hz, 2H) 7.07 - 7.14 (m, 2 H) 7.65 (d, J=2.02 Hz, 1 H) 7.82 (1, /=7.83 Hz, 1 H) 7.94
- 7.98 (m, 1 H) 8.02 (dd, J=7.33, 1.52 Hz, 1 H) 8.15 (t, J=1.64 Hz, 1 H) 3.20 (d, J=2.02
Hz, 1 H) [M+H] calc’d for CosHayN303S, 438; found, 438,

an anal ogous procedure to
Aration of Compound 210
sing Pd/CGH2 . '"H NWR (400
I H)819(m 1H)8.06

Compound 207: 5-(3-(ethylsulfonyl)phenyl)-8-(2-methoxyethoxy)-3-methyl-9H-
pyrido{2,3-b]indole

[0522]  The title compound was synthesized from Compound 157 using an analogous
procedure to that outlined in the preparation of Compound 205. 'H NMR (400 MHz,
CDCl3) 8 8.22 (s, 1 H) 8.19 (s, 1 H) 8.14 (m, 1 H) 8.06 (m, 1 1) 7.91 (m, I H) 7.81 (m, 1
H)7.28 (4, =8.32Hz, 1 H) 722 (d, J=8.32 Hz, 1 H) 4,44 (m, 2 H) 3.95 (m, 2 H) 3.58

141



I~ ~ NNHO, ,-~00H [0531] The title conpound was
synt hesi zed from Conpound 157 and 3-
(benzyl oxy) propan-1 -0l using an anal ogous procedure to
that outlined in the preparation of Cbnpound 210

foll oned by debenzylation using Pd/CH2 . "H NWVR (400

o ) 9 455 P8 iy 1171 922l By o
Cos N B2 408, fodmbhd98 Hz, 2 H 4.30 (t, J=6.19 Hz, 2 H)

4.57 (t, J=5.18 Hz, 1 H) 7.06 - 7.17 (m 2 H) 7.55 (s,
1 H 7.85 (t, J=7.71 Hz, 1 H) 8.00 (br. s., 1 H 7.98

— . N "9
ConpourfH80 2, (3 KbEnBperdi)-Fald sPbnidioke gt
yloxfypeednddl. 3 (M+H) + 146 Conpound 217:

3-(3-chl oro-5-(3-(ethyl sul fonyl ) phenyl) -8-nmet hoxy-9Hp

yrido[2,3- b]indol-8-0ol o{~J N [0532] The title

conmpound was synt hesi zedsBy=zosi ng an anal ogous

synthetic sequence to that outlined in the

preparati on of Conpound ‘. [MtH] calc'd for

C20H17C1N203S, 400; foomd{ 400.2. Conpound 218:

(3-chl oro-5-(3- (ethylsulfo t phenyl) 9H pyri do[ 2, 3- b]

i ndol -8-0l OH [ 0533 . L coppqund was prepar ed

from Conpound 217 by ' éggfggous procedure to

that outlined in the p p.Natl f Conpound 157. 1H

NMVR (400 MHz, Methanol-d4} S 8.35 (s, | H 8.15(m 1
[0523) 8. DHe (mle 1 cdhhpoind7 Wwam dynﬂ'l)asﬂecBSfr()m (JemﬁolﬁldHZI,Sﬂ and 2-

H 7.66 1 H 7.23 (d, = Hz, h% § J.
bromoggetogyity ug;ng.ban4an,§h)g(ags pgoce@urg tgzthatzouthjm mréhe(p epgratlon of

Ak Sy=
Con%o%&g%m . gm@g(ﬁ?{{?, ggLBR%%di%M Ao 0% &S7=F31%z, 3 1)
3.22 (q, J=7.33 Hz, 3 H) 5.14 (s, 2 H) 7.31 - 7.37 (m, 2 H) 7.82 (t, J=7.71 Hz, 1 H) 7.91
(d, J=7.83 Hz, 1 H) 8.09 (d, J=7.83 Hz, 1 H) 8.11 - 8.15 (m, 2 H) 8.22 (s, 1 H) 14.04 (br,
5., 1 H) [M+H] calc’d for CpHjoN30sS, 406; found, 406.

Compound 209: 3-(5-(3-(ethylsulfonyl)phenyl)-3-methyl-9H-pyrido{2,3-b]indol-8-

yloxy)propanenitrile

0z8-0

| N O J/N
NN O
[0524]  The title compound was synthesized from Compound 157 and 3-
bromopropionitrile using an analogous procedure to that outlined in the preparation of

Compound 205."H NMR (400 MHz, MeOD) & ppm 1.28 (d, J=14.65 Hz, 2 H) 1.28 (s, 2
H) 2.30 (s, 3 H) 3.10 (t, J=6.69 Hz, 2 H) 5.12 (t, J=6.82 Hz, 2 H) 7.00 - 7.05 (m, 2 H) 7.53
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7.32 Hz, 3 H. [MH calc'd for C24H27C1IN303S, 472;
found, 472. 147 Conpound 219:

3-(3- chl or o- 5- (3- (et hyl sul fonyl) phenyl)-9H pyrido[ 2, 3-
b] i ndol - 8-yl oxy)- N, N-di met hyl propan-1-amine NV N O
[0534] The title conpound was prepared from Conpound

18 nbY, g r t L4
(aa, 322 oo S5 K 3D AN AR IS ARG Rod (%0 S0 i e 1 10
8.02M@lt, ran@B; 042 18, 8. 1BpS. w(t ;Lw9 81215(}[1)1 3.1;6 wﬁ)ﬁ%@ezeﬁfm 11)1 [M+H]

.0 Hz, . S,

Calcrfgfovczaéiz(ltﬁaoﬁ Blsf%ldkéﬂ 1 H) 7 16 (d, J = 8.36 Hz, |

H 4.44 (t, J=5.81-1z, 2 H 3.72 (t, J= 8.0 Hz, 2

H 3.43 (q, J =7.32 Hz, 2 H 3.03 (s, 6 H 2.41 (m 2
Conjound3A0f (R)-S-€1- te?t -B2ylHiphetyls)ylofypdbare atdoxy) f(B(3-

(g AT R ok oR ot R 1) ore pyr i dof 2, 3

b] i ndol - 8-yl oxy) N, N- di et hyl ebhgnam ne \i NN a~
[0535] TReStitle conpound swpPfepared from Conpo @
1 ()
i_on _of Conpould 205. H NVR (400 VHz

an anal ogous cedure to that outli
5‘3%*’"? , -8 15 (m 1 H)

H 4.648, J= 4 0 Hz, 2 grSth(abns J= 4.0 Hz, OH
3.51 (m 4H) 3.41 (q, J =8.0Hz, 2 H 1.45 (t, J=
7.3Ggkz, 6 H 1.33 (t, J=,.850 Hz, 3 H. [MH cajyg' d
for 5H29CIN3(3S, 486; found 486. 148 Conpound 221:

[0525] ( 3- Elaostivres- (oduticat oy Combéuy 157 KEnylg) 0844ppniadofraghydrous

.09 5 8ol RMdacially Nadb iRk S DA RS rsilsiopfopan-2-01 (77

mg, 0.245 mmol) and tripheny! phosphine (81 mg, 0.31 mmol.). The reaction mixture was
cooled to 0°C, and to it diisopropyl-azodicarboxylate (60 UL, 0.31 mmol) was added in
drop wise manner. After the addition was over, stirring continued for another 0.5 h at 0 °Cc
and then for 12 h at room {emperature. Solvents were removed in vacuum and the residue

was purified by silica gel column chromatography, provided the title compound (108 mg,
80%).

Compound 211: (R)-2-(5-(3-(ethylsulfonyl)phenyl)-3-methyl-9H-pyrido[2,3-blindol-8-
yloxy)propan-1-ol
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N ry O [0536] The title conmpound was prepared from
Conpound 218 by using an anal ogous procedure to that
outlined in the preparation of Conmpound 205. 1H NI\/R
(400 MHz, Methanol-d4) 8 8.40 (s, | H 8.14 (m 1

[052% (138 %mpqpnpl):ﬂ% (;1@0( W Oﬁlit?ngloé)gwp&takgn i 2 5[%%3( @L} jllftg. stirred
for 1@ lp§£ 15@1{1 télm ratﬁreﬁﬁx(tﬁ tTBAJF‘ (051 9Omt|ZGJ 19 mﬂfal ﬁl\/ﬁgol%ttion 1'111:Tl_]'i)IF) The

wactiorsﬁw(ttu,e Was diluBal with E@AH)and Wﬂhﬂd \mh\ @Q\@OﬁbNchCI and brine. The

orEa R A & sed(ogfﬁ%ag% Sonsenoed SO B ppagptivg HELC to

provldeYt!hé gt @&Abo% (sgxﬁg a4k, 3HQJIMRG(%b@ OIS, DM@@?»ZJ) SHhth 1.17 (t,
|'e conpound pT epar ed ound 218 usi ng

J=7 éﬁl I‘Enﬁl I3poa6 (dpf%fc@@ﬁflze?)ﬂﬁ 1.5@ats, Gutl) Bﬁ@c{q; F=1. ﬁbHZ 2 H) 3.63 -

S R B8 GBS e AR A0 A 1y 15 7.1

(m, H)H)77 %(sgﬂunﬂ)h &b gt7f-_9ﬂ7f !Hz, 9]%1)87 @7 H27199 (ian @HYB@@ (&510 (Jm 1 H)

8.27H, 4=382 Hz, 1JH) 61.82Hp, | B ﬂ.BJ;)l-I:I,] gqilC(citfor jzﬁsfgzsych@ 4@5% found,
425340(q, J =7.32 Hz, 2 H 3.25 (br, 4 H 2.25 (br,
; 1.33 (t, J= 7.32 Hz, 3 H. [MH calc' d for
C25H27C1N303S, 484; found, 484. 149 Conpound 223:

Congpt 12 A oy o P A5 4 B b 2 BhBacrs

loxk e title compound was prepared from Conpound
yoﬁpgé}gy us?ng an anal ogous procedure to that outlined

in the preparation of Conpound ZR50 'H NWR (400 Mz,
DVSO-d5) 8 8.47 (s, 1 H 7. nS3-H) 7.88 (t, J= 8.0
Hz, 1 H 7.64 (s, 1 H 7.28 J = 8.08 H, 1 H
7.20 (d, J = 8.08 Hz, Y (t,J:5.0Hz, 2 H
3.75-3.0 (m br, 10.H .80 £s, 3 H 1.18 (t, J=7.6
Hz, 3 H. [MtH calc’ BOCINAO3S, 513; found,
513. Conpound 224:
2-(3-chloro-5-(3-(et hyf“suIHon I ) phenyl ) -9H pyri do[ 2, 3-
b] i ndol - 8- "SoH

[0527] The title compound was synthesized from Compound 157 using an analogous
procedure to that outlined in the preparation of Compound 211. 'H NMR (400 MHz,
DMSO-ds) & ppm 1.17 (1, J=7.45 Hz, 3 H) 1.36 (d, J=6.06 Hz, 3 H) 2.26 (s, 3 H) 3.40 (g,
J=7.41 Hz, 2 H) 3.63 - 3.72 (m, 2 H) 4.63 (m, 1 H) 4.90 (t, /=6.19 Hz, 1 H) 7.07 (d,
J=8.08 Hz, 1 /) 7.15-7.19 (m, 1 H) 7.56 (s, 1 H) 7.85 (t, J/=7.71 Hz, 1 H) 7.97 - 7.99 (m,
2 H) 8.07 - 8.10 (m, 1 H) 8.27 (d, J=2.02 Hz, 1 H) 11.82 (s, 1 H); [M+H] calc’d for
CosHsN2O4S, 425.2.; found, 425.3.
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yl oxy)ethanol N,J Ai N [0539] The title conpound was
prepared from Conpound 218 by using an anal ogous
procedure to that outlined in the preparation of
Conpound 215. IH NVR (400 MHz, Methanol-d4) 8 8.39
(s, 1H)814(m1H)806(m1H)800(mIFI)

7.8
Comppgind 74 @é-@@symﬂmwgnw Yhpydeied Do,
ylox;?é 5&&036“ J= 4 Hz, 2 4.07 (t, J=4 Hz, 2 H)
= 7.5 Hz, 2H) 31 (t, J=7.5 Hz, 3 H).
[I\/H-H] calc d for CZlI—|2(LQ3.{I\’I2/O48 431; found, 431. 150
Conmpound 225: "

b] i ndol - 8- yl oxy) pr opaR

title conpound was prepared from Conpound 218 by using

an anal ogous procedure to at .outlined in the

preparation of Conp n (400 MHz,

Met hanol -d4) 5 8. 45 B, (m 1H 801 (m 2

H 7.87 (t, J=8.0H,"1 M 7.63 (s, 1 H 7.23 (d, J
[oszsf] 8 3% hitle obnirlbuﬂd #as bonthesizedSr@R (Id'a‘npoim&l)lS?’f 18ihg (an, andtogous

prochugtz tﬁhat %)uﬂ)neg égth%:ﬁleél;ﬁo?llgfigg%npogryl_ 1. 3;}? ﬂ.‘éﬁRg&ﬁ? MHz,
Mctt%gﬁlg%ﬁ 933"?52%3 1 813, (PRI MARAR, 144P8.00 NT 42 5, 1 1) 7.87
(t, J=( §b o, 4 533(1326( @b, yHpaBbl QﬁhyizH;Memdni,-IBHmBhy¢,-J%P.ﬁﬁﬂ, aaf) 2.40
s, 3501 ol 9% 8 Y Y A LS A, R ORANATL S Wrod N, 0,

425; found, 425.

Compound 214: (S)-4-(5-(3-(ethylsulfonyl)phenyl)-3-methyl-9H-pyrido{2,3-b}indol-8-
yloxy)-2-methylpentan-2-ol

[0529]  The title compound was synthesized from Compound 157 using an analogous
procedure to that outlined in the preparation of Compound 211."H NMR (400 MHz,
DMSO-dg) 8 ppm 1.16 (t, J=7.33 Hz, 3 1) 1.17 (d, J=6.2 Hz, 3 H) 143 (s, 3 H) 1.46 (s,
3H) 1.93 (d, J=5.81 Hz, 2 H) 2.26 (s, 3 H) 3.41 (q, J=6.33 Hz, 2 H) 4.05 (m, 1 H)7.07 (d,
J=8.08 Hz, 1 H) 7.23 (4, J=8.08 Hz, 1 H) 7.53 (s, 1 H) 7.86 (t, /=7.58 Hz, 1 H) 8.00 (dd,
J=7.71, 1.64 Hz, 2 H) 8.09 - 8.11 (m, 1 H) 8.28 (s, 1 H) 11.95 (s, 1 H); [M+H] calc’d for
CosH31N2048, 467.2; found, 467.3.
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N NOJ- H[0541] The title conpound was prepared from
Conpound 215 by using an anal ogous procedure to that
outlined in the preparati on of Conmpound 64. 'H NMWR
(400 MHz, DI\/SO)6ppm118(t J733Hz 3H)140
(d, J=7.33 Hz, 3 H 2.27 (s, 3 H 342(q,J .33 Hz,

n&zfd%d“zlgozﬁ%S» %etﬁyl%fda;yl)pﬂe%)s éﬁl-gho%y}@[ﬁ bﬁédo)— a

yloxyeethapeB. 08 Hz, 1 H) 7.55 (s, 1 H) 7.87 (t, J=7.83 Hz,
1 H 800 (dd, J=12.63, 7.58 Hz, 2 H 8.08 (s, 1 H
8.29 (s, 1 H 8.33 (br. &\ 2 H 11.95 (s, 1 H [MH
calc'd for C25H27N305S, 482; found, 482. 151 Conpound
227
(S)-3-(5-(3-(ethylsul fo

2, 3-Db]i ndol - 8- yl oxy) propy
o NH? a o~ 0 [0542]
from Conpound 216 by|u5|ng an/analegous procedure to
that outlined in thetpreparatiwn/of Conmpound 64. 1H
NVR (400 MHz, DMSO-d6) 6 ppm 1.17 (t, J=7.33 Hz, 3 H)
[0539] 39 The, tite7. @Tnpdnnd 3 wg Zyﬂﬁe%zeﬂ Zdorf mCanpdyind 213'6 and 2~

(ben%ﬂlbxﬁﬁt%cﬁfsgg arH %@é’g% prec re t %@t out%ci% i ﬁge Hreparatzon of

cc;m?o%‘ﬂ (2230 golld)wea 8 ddbenz%afa&o%?bfﬁg Iidl_fbﬂlH 9%{ (NMR (40% MHz,

Methq}'loltg)@ﬁ 3G(s, 1 H)8.19 (vrH Hp 8108 (ch, fldH) &mmoms*z (t, J= 8.0 Hz,
d, 49

120 o e B0 u o FRPE N bt oo 33 90 629 751 2 1D

2.41[(8,33P] . Bndpk="BS P, 94 VQRY kA AIToPORIRR/NSL £1 10 RhindCh11.

phenyl ) - 3- met hyl - 9H pyri do[
-am nopr opanoate oR N\
compound was prepared

Compound 216: 3-(5-(3-(ethylsulfonyl)phenyl)-3-methyl-9H-pyrido[2,3-blindol-8-
yloxy)propan-1-o!

O~ -OH
[0531]  The title compound was synthesized from Compound 157 and 3-
(benzyloxy)propan-1-ol using an analogous procedure to that outlined in the preparation of
Compound 210 followed by debenzylation using Pd/C-H, . "H NMR (400 MHz, DMSO-
de) 6 ppm 1.18 (t, /=7.33 Hz, 3 H) 2.01 (t, /=6.19 Hz, 2 H) 2.27 (s, 3 H) 3.41 (q, J=7.33
Hz, 2 H) 3.72 (q, J=5.98 Hz, 2 H) 4.30 (t, J=6.19 Hz, 2 H) 4.57 (t, J=5.18 Hz, 1 H) 7.06 -
7.17 (m, 2H) 7.55 (s, 1 H) 7.85 (t, J=7.71 Hz, 1 H) 8.00 (br. s., 1 H) 7.98 (d, J=5.05 Hz, 2
H) 8.08 (s, 1 H) 8.28 (s, 1 H) 11.99 (s, 1 H); ESI-MS: m/z calc’d for C23H24N204S
424.15; found 425.3 (M+H)"
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N NO~-NHz HO [0543] The title conpound was prepared
from Conpound 225 by using an anal ogous procedure to
that outlined in the preparation of Corrpound 64. 'H
NVR (400 MHz, Methanol-d4) 6 8.36 (s, 1 8.12 (s,

Cor;igou;mggl’% ? (31011E%r0§ él(eé&]su ong}lgngg%ﬁhé—mqtﬁ%y %IQ?QE%@[Z 31

blindoB88-82 Hz, 1 H 4.65 (m 2 H 4.42 (t, J=6.08 Hz, 2
H 4.14 (q, J = 7.32 Hz, 1 H) 3.36 (q, J = 7.6 Hz, 2
H 2.39 (m 2 H 1.55 (d, &J /.32 Hz, 3 H 1.33 (t,
J=7.6 Hz, 3 H). [MH calc' d for C25H27CIN3CBS, 516;
found, 516. 152 Conpound 229
(R -8-((2, 2-di net hyl -1, 3- dhaxol an- 4-y1) net hoxy- 5- ( 3-
et hyl sul fonyl ) phenyl ) - 3- met hyh=8H pyri do [ 2, 3- b]
indole 0 "'o 0.s 0" *H {HE/ TFA-H 20 DI AD, TPP 0 C
to 25C NN THENHNND Q Cto 25 C O-O H O~
OH 157 229 230 [0544] To”alsti yred sol ution of

ng, 0.44 mmpl) in anhydrous THE

[OSEggnpoﬁﬂd 1&%5@&} o émslsapqhyslmusmg an analogous synthetic sequence
I
to tﬁa@ouﬁ%e@ n@l 'trféﬁé %rlat%oﬁlgopﬁ'l %@ghfg% [W%g@h 5_&12@201&7(:11*@2033,
400mhnm34ﬂmﬁe reaction n1xture was cooled to OC, and to
it diisopropyl-azodi carboxylate (128 L, 0.66 mvol) was
added in drop wi se manner. After the addition was
Corfy@iind B18: (3Jcmglcs:91@J(&Hﬁ@luzf&fyl)gn@{me@%yﬁdé[ltz b1 0E8-0l
and then for 12 It at roomtenperature. Solvents were
renoved in vacuum and the re@ll e was purified by
silica gel colum chromatogr g providing the title
compound (148 ny,

[0533] The title compound was prepared from Compound 217 by using an analogous
procedure to that outlined in the preparation of Compound 157, ‘H NMR (400 Mz,
Methanol-dy) 6 8.35 (s, 1 H) 8.15(m, 1 H) 8.07 (m, 1 H) 7.97 (m, 1 H) 7.88 (t, J= 8.0 Hz, 1
H)7.66 (s, 1 H)7.23(d,J=836Hz, 1 H)7.16 (d,J=836Hz, 1 ) 4.44 (t, ]J=5.8 Hz, 2
H)3.72 (t, J= 8.0 Hz, 2 H) 343 (q, F = 7.32 Hz, 2 H) 3.03 (s, 6 H) 2.41 (m, 2 H) 1.34 (1, J=
7.32 Hz, 3 H). [M-+H] calc’d for Ca4H27CIN3OsS, 472; found, 472,
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709% . [M+H] calc'd for C261128N205S, 481.1; found,
481. 3. Conpound 230:
(S)-3-(5-(3-(ethyl sul fonyl)phenyl)-3-nmet hyl - 9H pyri do[
2, 3- b] i ndol - 8- yl oxy) propane-1,2-diol Op 0 4~ NN OH
HO -"~CH [0545] Compound 229 (120 ng, 0.25 nmol) was
o A e P o ama o) ol Tllin 88 ytowy)-
NI\hﬂmted-ry@mml mahunueed wi th met hyl ene chl oride and
washed wi th agueous Na 3 and brine. The organic
extract was dried over 9
purified to afford the t]
MHz, DMSO-d6) S ppm 1.
3 H 3.41 (q, J=7.41
H 3.96 (m 1 H 4.11 (dd,
(dd, 153 .1=9.60, *4. 29 Hz
H)499(d J=5.31 H 07-715(m2H)
J=1.77 Hz, 1 H) 7. .71 Hz, 7.97 (t,

[053&5]1 Segléfﬁ?tée g:(jllﬁ'é %‘Elgxags(ﬁ%p%ﬁd ﬁmggg%ng&ﬁr&i %’%’lb)ﬁ ffﬁ\ﬁgf ]analogous
proediue’ td thair outGRGHRP NR20mSpardeidn &f Coampodad 204, 3H KM quo® MHz,
Moty 4058 3. SIS iy O HER be

H) 72663(sbl '}f}@g ga g] g&ﬁr @@”ﬁrﬁl L1 Q. ¢, MBIy, o

6un Was pr epa ed’fo
H) m@d;r&io 72 iBi3B @nlt ervedogousH) 03 (s, 6 H) 2.41 (m, 2 H) 1.34 (t, J=

1.32 Hz, 3 H). [M+H] calc’d for CosHyrCIN3O4S, 472; found, 472.

{12304, concentrated and
| e conpound. rH NMR (400
Ot, J=7.33 Hz, 3 H 2.27 (s,
’ H) 3.60 (t, J=5.81 Hz, 2
3<9.60,\6.06 Hz, 1 H 4.27
H 4,/73 (t, J=5.68 Hz, 1

7.57

Compound 220: 2-(3-chloro-5-(3-(ethylsulfonyl)phenyl)-9H-pyrido[2,3-b]indol-8-yloxy)-
N,N-diethylethanamine

[0535])  The title compound was prepared from Compound 218 by using an analogous
procedure to that outlined in the preparation of Compound 205, 'H NMR (400 MHz,
Methanol-dy) 6 8.37 (s, 1 H} 8.15 (m, 1 H) 8.07 (m, 1 H) 7.97 (m, 1 H) 7.88 (t, J= 8.0 Hz,
1H)7.67 (s, 1 H)7.30 (d, T = 8.08 Hz, 1 H) 7.20 (d, T = 8.08 Hz, 1 H) 4.67 (t, J=4.0 Hz, 2
H) 3.80 (1, J= 4.0 Hz, 2 H) 3.51 (m, 4 H) 3.41 (g, J =8.0 Hz, 2 H) 1.45 (t, J="7.36 Hz, 6 H)
1.33 (t, J=8.0 Hz, 3 H). [M+H] calc’d for CysHagCIN3O3S, 486; found, 486.
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procedure to the procedure described for the
preparati on of Conpound 230. "H NWR (400 Hz,
DMSO-d5) S ppm 1.17 (t, J=7.33 Hz, 3 H 2.27 (s, 3 H
3.41 (q, J=7.41 Hz, 2 H 3.60 (t, J=5.81 Hz, 2 H)
3.96 (m 1 H 4.11 (dd, J=9.60, 6.06 Hz, 1 H 4.27
Combdﬁhd 228. ﬁ@whidro%(%thylsn&ﬂmﬂ)ﬂﬁnﬁm9}13155&1@82 BIZ)]mﬂiolI—-B-yloxy)
@é J=5.31 Hz, 7 - 7.15(m 2 H
NN@@D@t qthgmanpge 1 1) 7 85 (t J=7.71 Hz, 11-1) 7 97 (t,
J=1.64 Hz, 1 H 7.99 (m Qi 8. 09 (t,J:1.64Hz, 1
H) 8.28 (d, J=2.02 Hz, TI"11.93 (s, 1 1-1); [ MH]
calc'd for C23H25N20- 58K 441.1; found, 441.4.
Compound 232: O
(R) - 1- (di net hyl ar ni no) - 3=(5- (3- (et hyl sul f onyl ) phenyl ) -
3-nmet hyl - 9H pyrido| 2, 3- b] /ndol - 8- yI oXxy) pr opan- 2- ol
o,,,PO, P 1. TsCYy B ’%-2 Me2N In McOH,
80C n N()—INQ—I o~ilg 0, , \232 154 [0547] To
a sol ution of Con‘pound"23f (75 mg, 0.17 mol) in a
[03363 xt Uhe tide cDMpoamtl waCpRgaed temmTompoa)d JEF by using an analogous

procS4 B B 5 ot i Bt 20,y OB Bk
Methéhavmyatsm (& EREH 0N (tr@mpﬁy @tw 51% W@EF 8.00A(S,E0HS 9.8090 M= 8.0 Hz,

enperat ure and stirred f he reacti on was
1 H) aq6l9tﬁs dding 2B (CHZC3.28 3w 1 H)WeZQ)ﬁdgam&O& Ry.er HWéh68 (1, J= 5.0 Hz, 2

W s 3GTR00 Bl B FE e SRsatlant eRabon iy 732 1. 3

H). [vas1)eale’ dhe O,88)000,Bpess; vaaddisgect |y used for  next
step. [0548] The crude nass was taken in 1 nL of MeCH

and treated with 0.5 nL of dinmethyl anmine in a seal ed

Con¥5 725 2% By SISIN S O NG o

pyndbtﬁfg-lbﬁded(ﬂhe t|t| e conpound (22 ny, 27%for

N

2
posWas

[0537]  The title compound was prepared from Compound 218 by using an analogous

procedure to that outlined in the preparation of Compound 205. 'H NMR (400 MHz,
Methanol-ds) § 8.40 (s, 1 H) 8.13 (m, 1 H) 8.10 (m, 1 H) 7.98 (m, 1 H) 7.90 (t, J= 8.0 Hz,
1H)7.89(s, 1 H)7.28(d,J=8.32 Hz, 1 H) 7.20 (d, J = 8.32 Hz, 1 H) 4.65 (, J= 5.0 Hz, 2
H) 3.87 (1, J= 5.0 Hz, 2 H) 3.40 (4, J = 7.32 Hz, 2 H) 3.25 (br, 4 H) 2.25 (br, 4H) 1.33 (1,
J=7.32 Hz, 3 H). [M+H] calc’d for CysHy7CIN2 O3S, 484; found, 484.
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two steps). 1H NWR (400 MHz, DMSO-d6) S ppm 1.17 (t,
J=7.45 Hz, 3 H 2.26 (s, 3 H 2.32 (s, 6 H 2.66
-2.73 (m 2 H 4.05- 4.16 (m 2 H) 4.25 (dd, J=9.09,
3.28 Hz, 1 H 7.07 - 7.16 (m 4 H) 7.57 (s, 1H)785
(t, J=7.71 Hz, 1 H 7.98 (dt, J=7.77, 1.80 Hz, 2

1

Coripdlid 1 Seaitod-Pacteouauble s rﬂ%’ﬁﬁlgéﬁa@ s,
yl)eQonrppeidgyAas2,3-blindole

(R -1-(5-(3- (ethylsulfonl)phenyl) 3-net hyl - 9H- pyri do[

2, 3-b] i ndol - 8- yl oxy) pr ra: -2-ol o RI 010 H/ Et3N,

Et OH, microwave ~ 140040 mn. N\ 1/ + 1 N HO H CH

Ot 157 233 [0549] mL m crowave vial was charged

wi th Conmpound 157 (200 0.545 pmmol),

(R) - 2- et hyl oxi rane~ (4 2.7 ), triethyl

amne (8 pl, 0.054 of EtOH. The

reaction mxture was Wea ed at 140 C for 30 min. in

[0538] CT OV Btle c@ﬁﬁ&ﬁxﬁt@asvﬁéﬁaré@ﬂ@ﬁle@omﬁod@%%rﬁ % Pighd Be analogous
resi due was Eurl fied by preparative HPLC to  yie

proceflptegtocthppeutided nstfrmpleemon oH CNmo(un@owﬁmH Iﬂib@o(@m) MHz,
17

oMy F s by o 3 sl s b Sy TR it 0=

8. 08]‘91241 @@ 7. 2041%11@ =(8m8 2{zH)1 14 QEDGQQ I= Jﬁﬂﬂ%zfsﬂg 3 ’;ls '3')0 (?n Q%, 10 1)

2. 801(3;.1; va lg@ (t,Jg 70?ng rﬁ H)z [M+H§ BB’ q fr Cismj))CBJ4QBS(ﬁ3 found 513.
J=1.52 Hz, 1H)1194(s 1 H; [MH calc'd for
023H25N204S 425.2.; found, 425.3. Compound 234:

Cor(llﬁ)unli- 154 (zqa(oemwss(aL(fsmm/sh)fpﬂmeypﬁhﬂymgnqﬁhwbfﬂﬁbﬂlﬁﬁmo@[

b] | ndo1- 8-
o/

yloxy)ethanol
=]
\ O OH
i = i OI

[0539]  The title compound was prepared from Compound 218 by using an analogous
procedure to that outlined in the preparation of Compound 215. 'H NMR (400 MHz,
Methanol-ds) 6 8.39 (s, 1 H) 8.14 (m, 1 1) 8.06 (m, 1 H) 8.00 (m, I H) 7.87 (t, J= 8.0 Hz,
1H)7.71(d, J=4.0Hz, 1 H)7.21 (d,J =8.0Hz, 1 H) 7.16 (d, T = 8.0 Hz, 1 ) 4.36 (t, J=
4 Hz, 2 H) 4.07 (t, J= 4 Hz, 2 H) 3.30 (g, T = 7.5 Hz, 2 H) 1.31 (t, J= 7.5 Hz, 3 H). [M+H]
cale’d for CoiHypoCINLO4S, 431; found, 431,
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yl oxy) propan-2-ol 0 0=s-J AN HOH O,) [0550] The
title conpound was prepared from Conpound 157 using an
anal ogous procedure to the procedure described for
the preparation of Conpound 233. 'H NWVR (400 WMz,
DVSO-d6) S ppm 1.17 (t, J=7.33 Hz, 3 H 1.25 (d,

J=6. Y 3 7 s. 3. J= :
Comp_ﬂmyp g%g_lz?ﬁg?mfl%%z[éo@ hylszﬁffggl %ené&ﬁéiggﬁrg?&(,%%h?é%— -
7.96 - 8.00 (m 2H) 809(3 1H)
8. 28 (d I 1 52 Hz, 1 Izsﬂ_l’i 94 (s, 1 H; [MtH calc'd
for C23H25N204S, 425.2.; found, 425.3. 156 Conpound
235:
3- 2( - brono- 5- net hoxyphg )-2-fluoro-5-nethyl-pyridne
P )4, z a Conc. HNO3, Cone. _H2004 Ne CO Br ME, ref o
I (HO)z8I DMVE ref)

3 . C 10.70C, 2h. N
FNF OCCH3 235 Br ,JNOZ D‘\/—B%@ZHCI(16I\I)J~\
~. OCH3 Fe, AcOHH20Q, “89CX /OCH.BFoxaneHzO_ NH s N N
NH, N F NO, NFNFIZIiiCIZﬂB236237238C{I
[0540]  The title compound was prepared from Compound 218 by using an analogous

procedure to that outlined in the preparation of Compound 213. 'H NMR (400 MHz,
Methanol-ds) 8 8.45 (s, 1 H) 8.06 (m, 1 H) 8.01 (m, 2 H) 7.87 (t, J=8.0 Hz, 1 H) 7.63 (s, 1
H)7.23 (d, ] =832 Hz, 1 H)7.16 (4, T =8.32 Hz, 1 H) 4.34 (, J= 632 Hz, 2 H) 3.72 (t, J=
6.32 Hz, 2 H) 3.43 (q, J = 7.32 Hz, 2 H) 2.02 (m, 2 H) 1.18 (t, J= 7.32 Hz, 3 H). [M+H]
calc’d for CpHpCIN,OLS, 445; found, 4435.

Compound 226: (S)-2~(5-(3-(ethylsulfonyl)phenyl)-3-methyl-9H-pyrido[2,3-blindol-8-
yloxy)ethyl 2-aminopropanoate

{05417  The title compound was prepared from Compound 215 by using an analogous
procedure to that outlined in the preparation of Compound 64. '"H NMR (400 Miz,
DMSO) 6 ppm 1.18 (t, J/=7.33 Hz, 3 H) 1.40 (4, J=7.33 Hz, 3 H) 2.27 (s, 3 H) 3.42 (g,
J=7.33 Hz, 2 H) 4.20 (4, J=5.05 Hz, 1 H) 4.53 (1, /=4.42 Hz, 2 H) 4.58 - 4.69 (m, 2 H)
7.12 (d, J=8.08 Hz, 1 H) 7.23 (d, /=8.08 Hz, 1 H) 7.55 (s, 1 H) 7.87 (t, J/=7.83 Hz, 1 H)
8.00 (dd, J=12.63, 7.58 Hz, 2 H) 8.08 (s, 1 H) 8.29 (s, 1 H) 8.33 (br. 5., 2 H) 11.95 (5, 1 H)
[M-+H] cale’d for CosHp7N30sS, 482; found, 482.
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HOB OQ OgJ YCII/~~NHC vy 0 10\ . ~N

Pd( PPh3) 4, sal. K2C03, Pyridine, 105C 1 / NN N

Di oxane, w, 140C, 20min. N Nz N OCH3 H OCH3 239 240

[0551] To a m xture of

2-fluoro-3-iodo-5-inethylpyridine (4.65 g, 19.6 mmol)
Con@jthh P e )

o gd%gegm? §50§32([e§§/13g1 Pﬂ%ﬁﬁeﬁﬂgbgnétﬂyl% 99889[2@-%1111@1 8-
Yloxpiprewyk ¢rndngpropammatec acid (4.99 g, 21.6 mmmol) in Et OH

(15 m.). To the above m xture was added an aqueous

sol ution of Na2CO8 (3 Mo=g39. 2 nl) and the m xture was

heated wunder reflux f 16 h. The solution was

filtered through a_cel bed, concentrated and the

remai ni ng aqueous | S extracted with ether,

washed successi vel ter, 5%, aqueous NaOH 10%

aqueous HC1, saturaf)eqja ueq W and bri ne.

Organic layer was dried 2S04 and concentrated and
[054ppr| f*lrhedula;ycofrﬂl Rd &k r It

) e ;ﬂfa I ?zi’%ﬁ%éﬁﬁﬂto&@mﬁh& 26 syl dd Falogous

PfDC%ﬂ% Ig, rt%%oghm ioshe prepardiion ©f Cishepnpiny- 64 f HU OMGR5MOHt MHz,

DM R R o6 g, Y80 1 42 T2l O ) e 2 0

2.26 (Q§ 3ch 14FdNQ& HF 0% (1,308 6891% -2 1P 35Anf. 9@?98%8 ( 3(11%1 1 H)
1) t he reactlon was war med

71257 6(m,11~1)755 (s, P ) 7.85 (t, J=7.83 Hz, 1 H) 7.98 (dd, J-—wz's 8.46 Hiz, 2

11) 8.06 (s, 1 H) 8.28 (br. 5., 3 H) 12.07 (s, 1 H); [M+H] cale’d for CpglsgN305S, 496.2.:

found, 496 4.,

Compound 228: (5)-3~(3-chloro-5-(3-(ethylsulfonyl)phenyl)-9H-pyrido[2,3-b]indol-&-

yloxy)propyl 2-aminopropanoate

j NH.
N o\/\/D{ :

C

[0543]  The title compound was prepared from Compound 225 by using an analogous
procedure to that outlined in the preparation of Compound 64. 'H NMR (400 MHz,
Methanol-ds) & 8.36 (s, 1 H) 8.12 (s, 1 H) 8.08 (m, 1 H) 7.97 (n, 1 H) 7.88 (t, J= 7.84 Hz,
1H)7.69 (s, 1 H) 7.21 (d, J = 8.32 Hz, 1 H) 7.16 (d, J = 8.32 Hz, 1 H) 4.65 (m, 2 H) 4.42
(t, J= 6.08 Hz, 2 H) 4.14 (q, T = 7.32 Hz, 1 H) 3.36 (q, ] = 7.6 Hz, 2 H) 2.39 (m, 2 H) 1.55
(d, J = 7.32 Hz, 3 H) 1.33 (1, J= 7.6 Hz, 3 H). [M+H] calc’d for CosHyCIN3OsS, 516:
found, 516.
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to -5C and stirred for another 1.5 h. The crude

m xture was poured into ice-water, solid precipitates
out and collected by filtration, washed thoroughly
with water and dried under vacuumto provide the
title conpound (2.08 g, 80% . Conpound 237:

- 4- - I [ =3 Yl ) -1,3
Conibghinl 22" 4.1 @ Y SR b B o
ethyR8Bor(y1)pfend)-3 2ndibylHpyridd2 AdPhdbi0 (8 nl, 3:1) at 80

C was added iron powder (1.48 g, 26.5 mml) and

stirred f@r 2.0 h. Solvents %g?e renmoved under vacuym
ad Th CH2C12, and was

i @] eous ne. The organic extr
vvere dri edio ncent r gHetFAaEd
x Rec bk ice )0

e o . N/ N

- b{o ID- 8¢ prEb OKY - 3- met hyI DQ,HipWI do[ 2, 3-b] i ndol- 7o.ath__on
netsBr NH2 N H OCH3 [£§54] Conpound 237 (5.0 gﬂz

15.32 mmol ) was taken into a m xture of di oxane-H20

[05447.00 "Jh)La sfitréd samﬂiohcbfl momﬁﬁmadmd(lﬁq uﬁgusw@ambg i dibydrous
in water The reaction re was

THE 2y Bl W61 5 Hb i RO R ootk - ety bmethanol (52

nL, @e\’g? Hg‘xg(gl!%ﬁ({]trgﬁgﬂﬁg)gﬁ WSS ?r%g 8%(’?'01%1218%1- e(}r egc%fahgmxture was

cool@utol °Cedndyo fil (ﬁﬁbpl@) 1%&@%@1@%&(@2% d. ﬂéhﬁm"o gtdv@. added in
rH NMR ~ (400

conpound (4. : 0
dropp’ﬁﬁﬁ AANET( §fteg%|ﬁy)adg1tm Wyas, over, |sg)u151g3@m(u§md2foq-gno@h®ﬂ Ysat0"C

and thﬁﬁ’%o]f‘qlgé?%t( 90111 éﬁnﬁex%@{hz.‘bolb g%ff‘e r:émég%@r ﬁéxg’%d tt}e residue

was Bafficdi2yy dibemgh] cBEﬁchhromatography, providing the title compound (148 mg,
70%). [M+H] calc’d for CgﬁI'IggNgOsS, 481.1; fOUIld, 481.3,

Compound 230: (S)-3-(5-(3~(ethylsulfonyl)phenyl)-3-methyl-9H-pyrido]2,3-bjindol-8-
yloxy)propane-1,2-diol

[0545]  Compound 229 (120 mg, 0.25 mmol) was taken in a mixture of THF-TFA-ILO
(3:1:1, 5 mL) and stirred for 6 h at room temperature. The reaction mixture was diluted
with methylene chloride and washed with aqueous NaHCOj; and brine. The organic extract
was dried over NaxSQOy, concentrated and purified to afford the title compound. '"H NMR
(400 MHz, DMSO-ds) & ppm 1.17 (t, J=7.33 Hz, 3 H) 2.27 (s, 3 H) 3.41 (q, J=7.41 Hz, 2
H) 3.60 (t, /=5.81 Hz, 2 H) 3.96 (m, 1 H) 4.11 (dd, J=9.60, 6.06 Hz, 1 H) 4.27 (dd,
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158 Conmpound 239:

(5-(3-(ethyl sul fonyl)phenyl) -8-net hoxy- 3- nmet hyl - 9H pyr
ido[2,3- b]indol-7-anune o.q NH2 N H OCH3 [0555] A 5
mL m crowave vial was charged wi th Conmpound 238 (500

, 1), 3:-(e s I | hor oni Ci
oo B 88 1 TR s b o AR AL RSEN B P 9 P15 2
T ' VE [ g )
) R SL T I R Y e dpong .2 9 o
H) §.exét Vehbfibka drid) 848 (HedtbR Bz, 140 U .$D(s, Aoty M-+]lhcale’d for

1 Cr .Jghe.r tion was diluted with Et OAc and
C”%@F}%&ﬁ‘h%&%éﬁiz‘%\‘/\/ater and brine. The organic
extracts were dried (Na2SO4) and concentrated and
flash chromatography to yield the title

urified b t

Conbpamma#: (575 (- (U paulfonH PavRY ) Bowe bl S s 2485 lipdol-8-
6 4t 1J=7.33 Hz, 3 H) 2.25 (s, 3 H) 3.95 (s, 3

Y1°X&|§’@13“1%61(’%?%°‘s., 1H 7.78 (br. S., 1H 7.87 (d,

J=7.58 Hz, 1 H 7.96 (d, J=3.28 kz, 1 H 8.01 (d,

J=7.33 Hz, 1 H) 8.07 (br. sx_BH-8.23 (br, s., 1 H

9.88 (br, s., 1 H 12.07 ( ., 1 H; [MH calc'd

for C21H21N304S, 396. 2; i, 396.3. Conpound 240:

3- (di et hyl am no) - ef.hyl sul fonyl ) phenyl ) - 8- net

hoxy- 3-net hyl - 9H pyffi d9[ 2, i ndol - 7-yl) propananm de
/ Ogl NN NH HW S %I—f suspensi on of
Conpound 239 (150 ng, 0. 33 Dl )Y I Nn ﬁyri dine (2.0 )

was added 3-(di net hyl ani no) pPopdney?
0.38 mmol ) and the reaction

chloride (71 ny,

[0546]  The title compound was prepared from Compound 157 using an analogous
procedure to the procedure described for the preparation of Compound 230. 'H NMR (400
MHz, DMSO-ds) 6 ppm 1.17 (t, J=7.33 Hz, 3 H) 2.27 (s, 3 H) 3.41 (q, J=7.41 Hz, 2 H)
3.60 (t, J=5.81 Hz, 2 H) 3.96 (m, 1 H) 4.11 (dd, J=9.60, 6.06 Hz, 1 H) 4.27 (dd, J=9.60,
4.29 Hz, 1 H) 4.73 (1, J=5.68 Hz, 1 H) 4.99 (4, J=5.31 Hz, 1 H) 7.07 - 7.15 (m, 2 H) 7.57
(d, J=1.77 Hz, 1 H) 7.85 (t, J=7.71 Hz, 1 ¥) 7.97 (1, J=1.64 Hz, 1 H) 7.99 (m, 1 H) 8.09
(t, J=1.64 Hz, 1 H) 8.28 (d, /=2.02 Hz, 1 H) 11.93 (s, 1 H); [M+H] calc’d for CoaHasNyO-
53, 441.1; found, 441.4.

Compound 232: (R)-1-(dimethylamino)-3-(5-(3-(ethylsulfonyl)phenyl)-3-methyl-9H-
pyrido[2,3-blindol-8-yloxy)propan-2-ol
Oy

£
S ®
1. TGl EtsN, GH,Cly

@ O 2. MosN In MeOH, 80°C pw

\N H

OH N ﬁ QH
O -0 O N
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m xture was heated at 105 C for 5 h. and quenched wth
aqueous NH4Cl solution. Organic matter was extracted
with CH2C12 (with 10% Et OH) and washed with brine. The
organic 159 extracts were dried (Na2S04) and

[054 ]ggct OH% ed a Lﬂfggr é%%?y%g% B%atl?\ﬁs/@HPLC tw&\ﬂ:md
CHzéiNg?xfiﬁ 2?)%%%%@?&41@ Jdéaég?tﬁethw am% F@Zs &LZ? 3&%%1)%(1 p-

to]uebizsuiﬁbny-l) ch’&néﬂb (so thg, 028 .1380Mat 0 chslosame(reacnen k@mﬁarmhe was

ralse% t@lpoeqﬁenape%tuxg a@@ sf(ir&edS 1}.}1.%& §14+pﬁ 1eaft1pﬁ wgs @Egt%(i w@ (Q)IZCIZ and

the ogga%?c fagsar v}a@s&gesk%elglwéﬂ}lgc? %Ctgg\rl—g hhabn?rst)rxnzgsgiﬂ)émﬁ 2%(%3&;}{153 were

drled4@®;r N aZSEurpmh mjnczwti Aunder vacuum. The residual mass was dlrectly used for

nextls\%{ﬂ ( 7- am no- 8- met hoxy- 3- et hyl - 9H pyri do[ 2, 3- b] i ndol
yl ) phenyl) -cycl opropanecarboxamide H/[ N-rN O

[0548) ( TMHeNrdde HabCHRs 2R Gh 1Tﬁﬂ., b M€K o atactdnaih 0.5 ml. of
prepared from Conpound 23 usi rg)g an anal ogous

dimegysd e én Boserlga ks taf iSHéa fqn‘n6tbne:g YeBpaV e 1ROgRd and directly
sub]egﬁ{ﬁﬁgﬁ}g}igﬁt% Iﬁ%h@ %Qt?omglge ﬁgggﬁmaglﬂglngg I{l% 27% for
two irdéps,’i 812 NMR @O(DMHﬁ msOsdG) 3 p[d)n 6124& (:s7.44Hd) 3 H)D&Zf{ ajs, 3 H)
2.32 is |£|)H)72 gg 2 gs (@, qni)cL 5 0@1(% gn, zlﬂmft 2§dd@1/("()§)9 3. 2§|)Hz 1 H) 7.07
-7, 1% gﬁ 8;71&@1 }&%ﬂ} £21 21 . Pl 79A%RINM497, 186 Tz 2'1) 8.09

hd 242:
(s, 1NHY &29 3d (Bt Hr) T Hr))l[?,mﬂeny B): BVl lalkid Br ftihyNsQLS, 368.2;
founwﬁ%og 2,3- b]indol -7-yl)-cycl opr opanecar boxani de 0 /

Compound 233; (R)-1-(5-(3-(ethylsulfonyl)phenyl)-3-methyl-9H-pyrido| 2,3-b]indol-8~
yloxy)propan-2-o0l

O:.-ﬁ_/

O EtgN, EtOH, microwave

T\ 140°C, 40 min, N
W= N O ' ;)
H  oH
157 233
{0549] A 5 mL microwave vial was charged with Compound 157 (200 mg, 0.545
miool), (R)-2-methyloxirane (191 pL, 2.72 mmol), triethyl amine (8 pl., 0.054 mmol) and

2 mL of EtOH. The reaction mixture was heated at 140 °C for 30 min. in microwave.

Solvents were removed in vacuum and the residue was purified by preparative HPLC to
yield the title compound (46 mg, 20%). 'H NMR (400 MHz, DMSO-ds) & ppm 1.17 (¢,
J=7.33 Hz, 3 H) 1.25 (d, J=6.06 Hz, 3 H) 2.27 (s, 3 H) 3.41 (g, /=7.33 Hz, 2 H) 3.94 (m, 1
H) 4.09 - 4.16 (m, 2 H) 4.97 (d, /=4.04 Hz, 1 H) 7.07 - 7.14 {m, 2 11) 7.57 (s, 1 H) 7.85 (t,

155



ZS- 1 ~ NN NH HOCH3 [0558] The title conpound
was prepared from Conpound 239 by using an anal ogous
procedure to that outlined in the preparation of
Conpound 241. 'H NWR (400 MHz, 160 DMSO-d6) S ppm

J-7711Im; 12H2@9@580@<%9,2%@1£@9({88 _7' 3«?13%11 g%ﬁ?z, ﬁ?ﬁﬁ%ﬁﬂﬂ);

7 58 Hz, 7.96 (d,
(M- ]-‘Za%zé%rk%aﬂisl\%ﬁ)h% %5% LHllJ’d %ng% Hz, 1 H) gb 07 (br(
s., 1 H 8.23 (br. s.,1H)988 br s., 1 H 12.07

Comi;gm%ﬁé%) -4 (5& %ﬂ]ﬂﬁ%ﬁxg&my{)—%ct%?%o y%idoﬁ'?§ b?mdol 8-

yloxybi @F,gﬁmloll\l-(S (3- (et hyl sul fonyl ) phenyl ) - 8- net hoxy- 3- ne
R 9H pyrid
[2 3-b] i ndol -7-yl) pi peri di
N HHOCH3 O[0559] The ti
from Conpound 239 by usin
that outlined in the
NVR (400 vHz, DwvsO-d
1.45 (qd, J=12.25, 3.9%= 1.60 (qd, J=12.08,
392Hz,1H)186(tJﬁ2 ,1H)185(d
J=1.77 Hz, 1 H 2.01 (s, 3 H). 2.25 (s, g)

[0550] 65 T tither egmpowgd ey PEpMpd Fram (éqmpfzimilel 9“%&8 a& “agplogous

pr oc%dug%to fle p%o E&h?’rg dﬁ{ P dc?f(!f)tllésplggarégon (Jf‘é&n?&hdgz%Sgll}@["NMR (400

MHz! :ijg@ dgbﬁ é)ln H‘Dl?‘:(l UQ’](SS H?J, 3H)1) 1.287d( 16.06z7 3 THz3.27 (s,.3 H)
114

341K, 5768 K2 AS6 it b 408y dplean (o 49 (G Hhpa ¥ gy 7.07 -
71430002 1657 57 1% 9 (A7 74 ¥, 1 1) 7.96 - 8.00 (m, 2 H) 8.09 G5, 1 H) 8.28
(d, J=1.52 Hz, 1 H) 11.94 (s, 1 H); [M+H] calc’d for CosHasN20,8, 425.2.; found, 425.3,

__/car boxamde 4 i NN N
compound was prepared
anal ogous procedure to

reparati on of Conpound 241. 111

1.16 (t, J=7.33 Hz, 3 H)
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[ MtH] calc'd for C229H33N405S, 549.2; found, 549.4. 3.
Conpound 244.

3- (7-am no- 8- met hoxy- 3- net hyl - 9H pyri do[ 2, 3- b] i ndol -
yl)-N- cycl opropyl benzamde OA N H N N NH2 H OCH3
161 [0560] The title conmpound was prepared from

Com ?ﬁg? %ﬁﬁ OE% %?%%%}’?P?%ﬁ@t%ﬂgﬁﬁp 5ogf§g@eggﬁ@etHo vagat

(400 VHz, DIVSO- 0. 5% 2 H)cof 1o, cbbi s, H)
(s,mo&B H %gﬁp{,ej%mﬁ’ @H)Tﬁgﬂﬁy b3 e 1017040 (s, 1
H Z. 63+ (t, @ 7472-7. 77 (M2F 7. 94 (d,
J=7.58 Hz 801(slH)r21(d J=1.77 Hz, 1
H)854(d J°—4?04Hz 1H 9&%s, 1H 12.00 (s, 1
H; [MH calc'd for C23H22N402, 387.2; found, 387.4.
Conmpound 245:
3-(73- poropanecar boxandr Hmetdg i 3Rt hyl - 9H p
' ocHD H, R0, 30y | pygﬁ .

N . H OCH3 0561 T elti i € caon'pound WS rarHéd
from 6orrpound 244 by using ah anal ogous proceduré o
that ,qutlined in the preparagron of Conpound 2s%1. 'H
NVR (400 MHz, DVBO-d5) S ppm 0.55 (m 21-1) 0.68 (m
2H 081 (br. m 4H 2.17 (m 1 H 2.23 (s, 3
QH
HO’B O;{':’)J l O:g_/
et
S I SN
/N O Pyridine, 105°C / \ O 33\/—
Pd(PPha}a, sat.KeCOy, - N3
Dioxane, [iw, 140°C, 20min, N 2 OCH
H  OCH,g 3
239 240

[0551] To a mixture of 2-fluoro-3-iodo~5-methylpyridine (4.65 g, 19.6 mmol) and
Pd(PPha)s (2.26 g, 1.96 mmol) in DME (200 mL) were added a solution of 2-bromo-3-
methoxyphenylboronic acid (4.99 g, 21.6 mmol) in EtOH (15 ml.). To the above mixture
was added an aqueous solution of NayCO3 (3 M, 39.2 mL) and the mixture was heated
ander reflux for 16 h. The solution was filtered through a celite bed, concentrated and the
remaining aqueous layer was extracted with ether, washed successively with water, 5%
aqueous NaOH, 10% aqueous HC], saturated aqueous NaHCOs; and brine. Organic layer
was dried (Na;SO4) and concentrated and purified by flash chromatography to yield the
title compound (5.3 g, 91%).

Compound 236: 3-(6-bromo-3-methoxy-2,4-dinitrophenyl)-2-fluoro-5-methylpyridne

Br NO»
N g NO2 -
[0552] Compound 235 (2.0 g, 6.75 mmol) was added to a mixture of conc. HNO;

(90%) and conc. HySO4 (95-98%) (20 mi, 2:3) at -20°C. Slowly the reaction was warmed

157



H 2.87 (m | H 3.94 (s, 3 H 7.40 (s, 1 H 7.63 (t,
J=7.71 Hz, 1 H 7.72-7.71 (m 2H) 7.94 (d, J=7.58 Hz,
1 H 801 (s, I H 821 (d, J=1.77 Hz, | H) 8.54 (d,
J=4.04 Hz, 1 1-1) 9.84 (s, 1 H 12.00 (s, 1 H: [MH]
calc'd for C27H27N403, 455.2; found, 455.4. Conpound

%@ﬁdosrtlcr)aeg f?lsarz ﬂ%e[;]r Sul %en§ prr]mxtufe) wgs pol 1{1‘%% ;(n)}o éce-w?tﬁr solid

predlpl&fés oDy amdcxﬂléc&db)]yl fﬂd@ih(ﬁl @&@11&21. thbroBgWQutﬂt witet alNHaued under
‘Tlg H OCH3 239 246 162

Va"‘{%‘s@zﬁm éflesfukﬁf@woaﬂd @fo%r%&c{@nd 239 (19.0 mg, 0.05

mmol) in CH3CN (1 nL) was taken CuCl2 (9.7 ng, 0.072

nol ) and "-BuONO (12.6 nL, 0.096 mmol). The reaction
Compoungy 23 7n&<- Beliced-SametB 5By fidue- 3§ )rethogrbdncpnerichdtmine

wi th aqueous NHACI  solutjon. (ganic matter was

extracted with Et CAc and wWith brine. The

organi c extracts wer i g,§04) and concentr at ed

and purified by prepardti, to yield the title

conpound (4.2 ng, 21%. (400 MHz, Acetone) 6

[0553@”‘ Itd @E}fnﬁ)oun]d:l_bi?;@@ 02"% 2.6% nhl)nol% if @cbﬁ H§O|'(@ nf’L @Ol)(z@ 80 & was
add 1rc31 m)vde( @1.48 3-26.2@md) ozl &Hzged;fon—}) Oa Sqiv(nﬁs wm—l)en@vaiunder

e ey AL, S Sl sons i

brin- ThY 6rpanie- e(xaa&t@tvmté Sdikd Qmismmwlcbmo’énﬁﬁwmhd Yoripyd ibe flash
o[ 2, 3-b] i ndol H OH [0563] The title

gty (eI e Rica o (I0SeRETR46 by Usi g an

anal ogous

Compound 238: 5-bromo-8-methoxy-3-methyl-OH-pyrido[2,3-blindol-7-amine
Br,

N NHp
H  OCHs

[0554] Compound 237 (5.0 g, 15.32 mmol) was taken into a mixture of dioxane-H,O
(100 mlL, 1:4) and to it was added aqueous HC1 (9.6 mL, 1.6 N in water). The reaction
mixture was heated reflux for 6 h. Reaction was diluted with EtOAc and washed with
aqueous NaHCO; and brine. The organic extracts were dried (NaxSO4) and concentrated
and purified by flash chromatography to yield the title compound (4.2 g, 89%). "H NMR
(400 MHz, DMSO-dg) 6 ppm 2.41 (s, 3 H) 3.77 (s, 3 H) 5.36 (s, 2 H) 6.81 (s, 1 H) 8.12 (d,
J=2.27 Hz, 1 H) 8.33 (4, /=2.02 Hz, 1 H) 11.65 (s, 1 H); [M+H] calc’d for Ci3H3BrN;0O,
306.02; found, 306.2.
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procedure to that outlined in the preparation of
Conmpound 157. 'H NMR (400 MHz, DMSO d5) 6 ppm 1. 16
(t, J=7.33 Hz, 3 H 2.25 (s, 3 FD 3.41 (g, J=7.58 Hz,
2 H 4.26 (t, J=6.44 Hz, 2 .23 (s, 1 H 7.46 (s

Conyﬂougdllsz@(t 1 (ﬁ,(%ggéyr%gonﬂ% ﬂggzréet]’(l%y—g glealy:l_%% pyrido[2,3-

blinddtHAm@mal ¢ d for C2HI7CIN2GBS, 401.1; found, 401.3.
163 Compound 248:
3-(7-chloro-5-(3-(ethylsul fggdyl) phenyl)-3-net hyl - 94 py
ri do[ 2, 3- b]indol -8-yl oxy) pcgpan-1-ol OZZp/ NNOC H
0~0H [0564] The title co ﬁcbnd was synt hesi zed from
Conpound 247 and 3- (benzyl 0xy) propan-1-ol using an
pt¢’oytlined in the

preparati on of ConpoungF of:owed by debenzyl ati on
usi ng Pd/ C112. 'H NMWR c‘i bz, DMBO- d6) S ppm 1. 16

3 99 - 06 2.
103581 174 ¢ T ez i wgs shgeq s Conbolid 338 307 i, 163
nundﬁr@ q:ﬂlﬁﬂéifoﬁ%l@hef}y@émﬁam ac1d‘>(4.193m$_|)1 96 I%ﬁloﬂ}(sande@Plﬁ)f@ 88 mg,
0, 16Hm;no}2 'F{) the. nm;tu@@;waa_ aqlq)edghq;QnQ §) ml) agnd ggatgmte(quue(g]s solution of
KQCE%éZ%mg% ﬁ]@dﬁ%cgwﬁgﬁ%%gkv?d' 1“%8&? 146 58 f%i 26 %ﬂdm microwave.

The Jeithieh Neas/ dilited %&uEM@ ahd Gmsheaimwiim) addretms tay a3d rteind. The
yl- 9Hpyrido [2,3 ndole 9- carbox Iate r / (B0020,
OrgaPE GXURBER], WiES | dn mF ok Bedledvpy flash

chrofiRogtaphy to yield the title compound (528 mg, 82%). 1H NMR (400 MHz, DMSO-
de) & ppm 1.16 (1, J=7.33 Hz, 3 H) 2.25 (5, 3 H) 3.95 (s, 3 H) 7.44 (br. s., 1 H) 7.78 (br. 5.,
1 H) 7.87 (d, J=7.58 Hz, 1 H) 7.96 (d, J=3.28 Hz, 1 H) 8.01 (d, J=7.33 Hz, 1 H) 8.07 (br.
s, 1 H) 823 (br, s, 1 H) 9.88 (br. s, 1 H) 12.07 (br. s, 1 H); [M+H] calc’d for
CorH N3 048, 396.2; found, 396.3.

Compound 240: 3-(dimethylamino)-N-(5-(3-(ethylsulfonyl)phenyl)-8-methoxy-3-methyl-
9H-pyrido]2,3-blindol-7-yl)propanamide

osd_/

/N O MN/
N™ z N \

H OMe
[0556] To a suspension of Compound 239 (150 mg, 0.38 mmol) in pyridine (2.0 mL)
was added 3-(dimethylamino)propanoyl chloride (71 mg, 0.38 mmol) and the reaction
mixture was heated at 105 °C for 5 h. and quenched with aqueous NH4C! solution. Organic

matter was extracted with CH,Cl, (with 10% EtOH) and washed with brine. The organic
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Sami Br | / 4 Pd(PPh3)4, K2CO3, Dioxane I \ [ |
B(OH)2 \ I \ Boc iBoc N hoc iBoc Ow Ow 250 251 S/
TFA, CH2C12 RCOCI _ V' I \ NHOw iHN NN Ow 252 253
[0565] To a solution of Compound 238 (660 ny, 2.15
mmol) in a mxture of CH2C12- THF (4 ni, 1: 1) was

5,38 .
oxufiE B it Gt o Phssnirae 8Y Rt Gfpdhti(BLES vila
the @@&conﬁwuyﬁam@ MBI 55 Jemqemwg@@rmnaqymaﬁ G ;Iphel.qstesig:ms

residie was purrfie flas hr omat ogr a
Hz, grid\a. %(scadﬁ)o%hﬁ(szﬂgi)(ﬂ@’z(t Jref,. 8 1709 2 Ho:am@dwaszaaﬂ 2H)3.41

r ut

@ kR ORHE- bl oy dhr B ef Hvel HY VP4 oY 78 -Hra gk 793 -

7. 97y(n§ 1 H}es by kd, %lsmrﬂm&% Sobld, Ddpl 2 Pc ALDOX W2t 81) 1089 (br. 5.,
Owve 566] To a sol ution of Conpound 249

1 H)( @1@7 ﬁ‘gl Hj; @dhﬁbp‘c}lc udrforo%Hm%%% 490)2.ipend, éggtéd NaH

(60 mg, 1.51 mmol) at O0C and the mi xture was stirred

for 20 mn. To this ice cold reaction m xture was
Corapisiag] Vel 240: 72 M-(3-{-ddhinordimethidx i 3sabihlyl-0H)pyaidd{2,3-b]indol-5-

ﬁ red for another 30 min. at OC Slowy the
ylp %‘]—?‘E)e?yﬂwgzp%%aﬂ?%a% to roomtenperature and stirred

for an additional hour. Reacti g quenched wi th.

wat er and extracted with @ hed with brine,

dri ed over Na2SO4 and fin putified flash
chr omat ography to f [

H  OCHjg
[0557] The title compound was prepared from Compound 238 by using an analogous
procedure to that outlined in the preparation of Compound 239. "H NMR (400 MHz,
DMSO-dg) & ppm 0.77-0.81 (m, 4 H) 1.79 (p, J=6.06 Hz, 1 H) 2.20 (s, 3 H) 3.82 (s, 3 H)
5.21(s,2 H) 6.48 (s, 1 H) 7.18 (d, J=7.58 Hz, 1 H) 7.45-7.41 (m, 2 H) 7.63 (d, J/=8.34 Tz,
1 H) 7.83 (s, 1 H) 8.00 (s, 1 H) 10.31 (s, 1 H) 11.47 (s, 1 H); [M+H] calc’d for
Ca3HpN4O,, 387.17; found, 387.13.

Compound 242: N-(5-(3-(ethylsulfonyl)phenyl)-8-methoxy-3-methyl-9H-pyrido[2,3-

bJindol-7-yl)-cyclopropanecarboxamide
O
O= g....../

o
/\ﬁﬂ

OCH3
[0558]  The title compound was prepared from Compound 239 by using an analogous
procedure to that outlined in the preparation of Compound 241. 'H NMR (400 MHz,
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Compound 250 (468 ng, 75% . Conpound 251: tert-butyl
7-(tert-butoxycarbonyl (et hyl )am no) - 5- ( 3-

(et hyl sul f onyl ) phenyl ) - 8- net hoxy- 3- net hyl - 9H pyri do[ 2,
3-b]indol e-9-carboxylate O, /P N N NBoc Boc Ow 1

DMbSG L 8208 88 (o iy £1 (=195 118G M 1B 5 my
395 et MRy A LR GE Qg T80, L300 B 1 f b TR, =38

471 e mxture was
Hz, adde8l0di(dxave3 Hzyl f)ehel? frsat Urkdt 833 gopueodstsBI88t(bors., 1 H)

12,09 et oD bt Yo ERGVERS T 2 i ol e

diluted with Et OAc and washed with water and bri ne.
The organic extracts were dried (Na2SO4) an

d
Congpmundrd43a il edeht-GHE-(ethylsel iauhpbend)-B3ue -3-aedyl-9H-

. r¢l r..Boc deprptectio Conpound 252:
oy e S R RS 2805 et oy N, 3. i et hyl - okt
pyrido[ 2, 3- Db]indol -7-am ne s~ NNNH HOw 166

[ 0568] The crude resi du@tgw-eﬁoprevi ous step (Conpound

251) was dissolved in 7 CH2C12 and to were
sequential ly added 0.8 nj) of anisole and 1 nL of TFA
The m xture was.\Stirreq roomtenperature for 2 h.
Sol vent was renovgdy n VYaguurRand_t he resi due was
basified with sat{ r at'ed eo and extracted

wi th Et OAc. The omganje {ayRr Nagh’ed with brine,

dried over Na2S04 andyfingkLy purifieg flash

chromat ography to furnish 'Conpound 252 (287 ng, 70%
[053%r 2Tke eps romBumponssdprep8ed from Compound 239 by using an analogous

procg'-:l\g%;) gt:h%t_e togéﬁlng&l lirfl A lp) Qrea 1¥1|1 )o_f%(png)o%%)éyzﬁﬁ'. TRt R‘}U[R %Eb(P MHz,
DMSO-dg) & ppm 1.16 (t, J=7.33 Hz, 3 H) 1.45 (qd, J=12.25, 3.92 Hz, 1 H) 1.60 (qd,
J=12.08, 3.92 Hz, 1 H) 1.86 (t, J=12.13 Hz, 1 H) 1.85 (d, J=1.77 Hz, 1 H) 2.01 (5, 3 H)
2.25 (s, 3 H) 2.57 - 2.65 (m, 1 H) 2.87 (m, 1 H) 3.08 (t, /=13.89 Hz, 1 H) 3.41 (q, /=7.33
Hz, 2 H) 3.88 (d, J=13.89 Hz, 1 H) 3.93 (s, 3 H) 4.42 (d, /=13.39 Hz, 1 H) 7.44 (d, J=1.26
Hz, 1 H) 7.70 (s, 1 H) 7.87 (t, J=7.71 Hz, 1 H) 7.96 (d, J=7.83 Hz, 1 H) 8.02 (d, J=7.83
Hz, 1 H) 8.06 (4, J=1.52 Hz, 1 H) 8.24 (d, J=1.77 Hz, 1 H) 9.62 (s, 1 H) 12.09 (s, 1 H);
[M+H] cale’d for CpoFl33N4OsS, 349.2; found, 549.4.3.

Compound 244: 3-(7-amino-8-methoxy-3-methyl-9H-pyrido[2,3-bJindol-5-y1)-N-

cyclopropylbenzamide
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b] indol-7-yl)-N-nethyl cycl opropanecar boxan de OCosP \
I O (IVNHOW [0569] To a solution of Conmpound 252
(150 ng, 0.37 mml ) in dry TFIF (3 nF,) was added
cycl opropyl carbonyl chloride (34 L, 0.37 mml) at 0C
Slowmy the tenperature was raised to roomtenperature
nd 1M
S e o O R o Dy Rt PN anglogous
procedmmttthﬁ]Aouthm hedﬁm/vptepal‘ahom of Chmipsand\230. "HAIEB4 (HMHgMHz,

ones b5 bR S GRBISRRIF A B TR <
7.40 @,t ﬁﬁ} 6?5"3 &%’7%?&1 1*1’%) 7, B *(:*72 (& §ﬁ) ﬁ bn e 5% ), 1151)15801 G, 1
H) 8.21 Q7 J&5.77 3101 13) &64(($ Jma 0|44)st 14‘&) % &4 (s,JzFD M%OCHQS 12D M-+H]

1 7.54 1 H 7.88 (t
cale’d fD&?ﬁW”%ﬁg 28F°@§8(3(§174H?J =8. 08 (Hi 2 E)o 8. 14 Es, 1
H 8.31 (d, J=1.26 He, 1 H 12.31 (s, 1 H: [MH

calc'd for C26H28N304S 478. 2; found, 478.3. 167
Commansb 34$: 2847- (cyclopropanecarboxamldo) -8-methoxy-3-methyl-SH-pyrido[2,3~

b]mdﬁl-é-g \ ﬁg%(lﬁ@‘%g]%%{gl?% g s[g et h%i sul f onyl ) phenyl ) - 8- et

i ndol - 7-yl ) - N- net hyl propan%m defhels, H3C/ O\NHN
NE Ove 1 1 [0570] The titleyco und was prepared from
gous procedure to that

C253onpound 241. 1H NMWR
(400 MHz, DMSO d5) 8 o-- .17 (t, J=7.33 Hz, 4 H
2.02 (br. s., 6 H , . m 7 H 3.26 (s, 3 H)
3.96 (s, 3 H 7.14 /s, .5 (s, 1 H 7.88 (t,
J=7.71 He, 1 H) 8. 03¢, N=g/08 2

H  OCHs

[0561]  The title compound was prepared from Compound 244 by using an analogous

procedure to that outlined in the preparation of Compound 241. "H NMR (400 MHz,
DMSO-dg) & ppm 0.55 (m, 2 H) 0.68 (m, 2 H) 0.81 (br. m, 4 H) 2.17 (m, 1 H) 2.23 (s, 3
H) 2.87 (m, 1 H)3.94 (s, 3 H) 7.40 (s, 1 H) 7.63 (t, J=7.71 Hz, 1 H) 7.72-7.71 (m, ZH)
7.94 (d, J=7.58 Hz, 1 H) 8.01 (s, 1 H) 8.21 (d, J=1.77 Hz, 1 H) 8.54 (d, /=4.04 Hz, 1 H)
9.84 (s, 1 H) 12.00 (s, 1 H); [M+H] calc’d for Co7HgN4Os, 455.2; found, 455.4.

Compound 246; 7-chloro-5-(3-(ethylsulfonyl)phenyl)-8-methoxy-3-methyl-9H-~
pyrido{2,3-blindole

o/ o/
D CuClp, “BUONO O
/N =N
- D NH, CHaCN, 65 fC - N cl
i OCHg H  OCH,
239 246
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H 8.12 (s, 1 H 8.32 (d, J=1.26 Hz, 1 H 12.31 (s, 1
H; [MtH calc'd for C27H33N404S, 509.2; found,
509. 3. Conpound 255:
5- (3-(cycl opropyl car banmoyl ) phenyl ) - 3, 8-di et hyl - N- ( 1-
met hyl pi peri di n-4-yl)-9H pyrido
[0562] 2, 3Td hi snejmneiod -of aolgpoamd 339 KINLO mg, ©.05HNNEN) itNCHEON (1 mL)

was %E% ﬁgp@% Iél Y ﬁ%@ﬁgpn%ﬁpnlg 13"’38' ﬁggﬁgefllzzbe qrnIfJ "88be mmol). The

reactiBR tixbuRé ReJs! SHaBsadaty 83°COth P bRl 2nd3qidnchetd veth! a@ROBO N ,C)
m de and 3- (cycl opropyl car barmylmfghenyl boroni c acid

solutigsi Qrganis mpitar oyRsUERpEIeE i BIQAC arhivagiedcyit baﬂe i Thet Wéamc

oxcol SRR AN S U B U i ol o i

the tidle 6&n§§nﬂf(hqr &g52 1%y, (IHthistobqnlmh) Ab@ﬁnﬁ))ﬁ 19;|nhpyr16 dol/27.33
| OX oll he
Hz, 1328 Gonbodr el Qs T F G D s g B Hggh Hy8.01

(e 7 AR 2 B ibuhav2tet 10 aeoddh 1! DA cale'd or

CngNEImpﬁrijﬂ)foﬁlcﬁﬂrlRS(S, 1 H 800(m I H 7.92 (m 1
H 7.74 (t, J= 84Hz 1 H 7.64 (s, 1 H 7.09 (m
114) 702(m1 684(3 1 H 4.40 (t, J= 5.0 Hz, 2
Comggﬁdﬂ %&7 (’P%hlofb Sl geﬂgg q_éo%d%plibbnlﬁf 33m%§1ty( 951_1Jy7nd%£@3Jﬂ§mdol -8
ol . [MtH calc'd for C25H27C N3O4S, 500 found, 500.
Con'pound 257:
3-(3-chl oro-5-(3- (ethylsulfg%l_mhenyl) 9H pyrido[ 2, 3-
b]i ndol - 8- yl oxy)propanenitrife 44 04-1 CL \ \ / N

H  oOH
[0563]  The title compound was prepared from Compound 246 by using an analogous

procedure to that outlined in the preparation of Compound 157. 'H NMR (400 MHz,
DMSO-ds) 8 ppm 1.16 (t, J=7.33 Hz, 3 H) 2.25 (s, 3 H) 3.41 (q, J/=7.58 Hz, 2 H) 4.26 1,
J=6.44 Hz, 2 H) 7.23 (s, 1 H) 7.46 (s, 1 H) 7.87 (t, J=7.71 Hz, 1 H) 8.03 (t, J=7.20 Hz, 2
H) 8.11 (s, 1 H) 8.31 (s, 1 H) 12.27 (br. 5., 1 H); [M+H] calc’d for CaoH17CIN20Os4S, 401.1;
found, 401.3.
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N~ N O [0573] The title conpound was prepared from
Conpound 218 by using an anal ogous procedure to that
outlined in the preparation of Conpound 205. 1H NWR
(400 MHz, Met hanol-d4) 8 8.39 (d, J=2.24 Hz, 1 H)
8.08(m 1H 806 (m 1H 7.92 (m 1H 7.84 (t, J=

7.5

Congpegip £48: 1(piipios (a3 forgppeis - ?r?q}hy%%%s&(rédof%&

84 3,30 (g, J = 7.32 Hz, 2 H 3.13 (t, J=

b]mg(’l%yl'd%y)pgoﬂﬁ% o7 (t. 3= 7.32 Hz. 3 H). [MH calc' d
for 022H19C1N3CBS 440; fourf, 440. 169 Conpound 258:
3-chl oro-5-(3-(ethyl sul forR/’f&) enyl ) - 8- ( 1- met hyl pi peri
di n-4-yl oxy)-9H pyrido[Z73tb]indole C \ \ , 7

s prepared from Conpound

218 by using an anal ogous procedure to that outlined

[ [ Y md 205. 1H NVR (400 MHz,
Met hanol -d4) 8 8.44\(br . 15 (s, 1 H 805 (m 2
H 7.90 (t, J = 7.84N 4§ 770 (s, 1 H 7.30 (s,
1 H 4.76 (br, 1 H) 3561(moiq/\/d-m 333(m 4H)
312(3,3H)280(m2|—|) 1.30 (m 5 H).

[0564| c' ‘The ofitlC280mpRIE) NBTB Synibegized ol @@&POI@Swp?éﬂnoﬁnd 3-

(bergy{gogy%péoliaélt ]h% %Sﬁﬂgf %nanogﬁuWo?edélre( tto th’?itl Oblg%ng%l% [ %re%aigﬁuon of
Coniytfuind {18 ,f3l'lowecl by debenz ylation usmg Pd/C—I-Iz 'H NMR (400 MHZ DMSO-
i ndol - };6 i meth &rxo an-1- ani ne N{ ]7
dg) frnemth 16 @ h@ Hbé 9§yﬁ& zﬁ’d) BYS (83 2l (0, J=7.58 Hz, 2
I d
0 SPELR9S R PRk BERERES oy BTG 1) A4, 1)

7.8Mat el Hel4) H$S.08 (7 2=1.90 He, BIH)B. 15(s( $H)B H) (s81 1) 1Q97 (br. s., 1

t, J=7.6 Hz, 1

H); RH?IJE@C( o1 @zg‘}zgc%% 459. 1H§F2“7*dz‘35%(é = 8.08 Hz, 1
4.44 (t, J= 5.8 H, 2 H 3.72 (t, J: 8.0 Hz, 2 H)
343(q,J=732Hz 2 H 3.03 (s, 6 H 2.41 (m 2 H

1.34 (t, J=7.32 Hz, 3 H. [MH calc'd for
C25H27F3N33S, 506; found, 506. 170 Conpound 260:
(3- (8- et hoxy- 3- net hyl - 9H pyri do[ 2, 3- b] i ndol -
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yl') phenyl) (nmorpholin o) nethanone N N H [0576] The
title conpound was synt hesized from Conpound 155 using
an anal ogous procedure to that outlined in the
preparation of Conmpound 156. 1H NVMR (400 MHz,
Met hanol -d4) 5 8. 30 (s 1 H 8.15(s, 1 H 7.73 (m 2
H) J= 8.32 , o L 7.2 }Ed
ComppongiigHsgiert-puiy Ssbrpmot Lltct tajor3 CEBON BBip N THtpgsy3 eyl
for C241-124N303, 402; found,
91 %1510?2 ), 16:%(2% 'dlzcgf@xﬁa%
N- et hox§= 3- (8- met hoxy- 3- met hyl - 9Hgpyri do[ 2, 3- b] i ndol -
, 77] ThengH, bieoME
s synthesized f r gmlico t@‘

d 155 UsSifig an’
procedure to that Nouf]j edNi#vet he
pr epar at P¥A of Conpound 156. 1H NVRME 400 MHz,
Met haa®8l -d4) 5 8.24 (s, 1 H 8.08m 1 H 8.03 (m
111) 7.90 (m 1 H)o7@84 (m 1 H) 7.68 (t, J= 8.08 J&p -

1H 7.21 (d, 3 , 7.18 (d| J= 8.08 o
4.11 s, .
ohl o d e czf@;%e §@5h313f»< r?glj"’%g"éz 171H)Corr£)o nd

oM B(OH):
B2 (&- Eesul fonyl - phenyl ) 8 (cycl opropy 3 ;\'gn
N B . 1 : ocC
etthy ow;edﬂ pyrido[ 2, 3-b; 4 -d] pyrrolle HN™ Ngtd ot | _
250 251
O\’I O\”O

i \S“"‘/
TFA, CHEC'E RCOCl / O
o |
N N N%
H

252 253
[0565] To a solution of Compound 238 (660 mg, 2.15 mmol) in a mixture of CH,Cl»-
THF (4 mL, 1:1) was added (Boc),0 (1.24 ml, 5.38 mmol) and the mixture was heated in
a sealed tube for 24 h at a temperature of 50°C. Solvents were removed under vacuum and
the crude residue was purified by flash chromatography to provide Compound 249 (762
mg, 70%).

Compound 250: tert-butyl 5-bromo-7-(tert-butoxycarbonyl(methyl)amino)-8-methoxy-3-
methyl-9H-pyrido{2,3-b]indole-9-carboxylate
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[0578] The title conmpound was prepared using

cycl opropanam ne in the procedure outlined for the
preparation of compound 51. 'H NWR (400 MHz,

Met hanol -d4) S 8.35 (s, 1 H 8.20 (s, 1 H) 8.02 (m 2
H)783(m3H)343(q,J:732H22 3.0 (m 1

sl & 8kt foo o o B i v

addefddﬁﬂﬁl (60ig, 1 Gompacidt 0%34and the mixture was sticred for 20 min. To this ice

dlethlamn eth et hyl sul f onyl ) phenyl) -
Coldsfeéﬂ §1 V@ﬁadﬂ Mgt ((% 32 gﬁb %ﬁd%‘ﬂ%la? Masebtierhitfestitred for
amtgeérlg ng anNa(?ng[ ggoué t%{kgc dtl}lgeta% %dcogesc é{-@%%&ﬁfeza‘i ghined
for pr egditianalohowf Reectpmuwds ShendESE Wil watéiz amhlegtrattddo mth ether,

wasl% 4\“%1 gmne %neg over%\?'agsoa, od" P na?lg)f punfl{alc\{I+ f{_%ﬂ-cl%zr%at%o p%y to furnish

Condpo(i5d 250 sk si f7a0y1 ) phenyl ) - 3, 8- di met hyl - N- ( 3- nor phol i
n%gpropylgamgil-ﬁ% py?lédo [2, 3-Db] indol e-7-carboxam de O
N"JIN-\ [0580] The title conmpound was synt hesi zed

an al ogous | ure n

Co epgr at |%5[11 of conpgﬁ%g%g gé?mWB q‘ﬁ%?gkgl%g]y )arrrﬁrpﬁsh(g'

(eth TR O34 NS )- Eﬁﬁ"fki}ﬁmyfmetﬂlyﬁgﬁ@@rlﬁwfﬂzﬁ—t]1bﬂk58«3}carboxylate
Conpounds according to the present i nvention can al so
be prepared as pharnaceuti cal IQ{J cceptabl e salts.
Salts of conpounds of the présg nventi ons can be
formed using, for exanple, foI | owi ng aci ds:
benzoic acid, funaric acid, HC , hippuric acid,
| actic acid, malei A acid, MsSA, phosphoric
acid, p-TSA, succini¢ dci [furic acid, tartaric
aci d, and the like. Thg SaftTSy0fykhe above acids can
be prepared by adding 0. 5ot q)“getﬁ equi val ents of the

a pro[grl ate acid in any of a variety of solvents
[()Sﬁ'?io 3 mL microwave vial was charged with Compound 250 (520 mg, 1.0 mmo}),

3-(ethylsulfonyl)phenylboronic acid (321 mg, 1.5 mmol) and Pd(PPhs)s (116 mg, 0.10
mmol). To the mixture was added dioxane (2 mL) and a saturated aqueous solution of
K>COs (1 mL). The reaction mixture was heated at 140°C for 20 min. in microwave. The
reaction was diluted with EtOAc and washed with water and brine. The organic extracts
were dried (NazS04) and concentrated and the crude Compound 251 was taken forward

for Boc deprotection.

Compound 252:  5-(3-(ethylsulfonyl)phenyl)-8-methoxy-N,3-dimethyl-9H-pyrido|[2,3-

blindol-7-amine
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(such as MeCN, EtOH, MeOH, DMA, THF, AcOH, and the
like, or mxtures thereof) at a tenperature of
bet ween about 10C and 75C. [0582] For exanple, the
nmono HCl salt of

5- (3 (ethylsulfonyl)phenyl) 3, 8-di met hyl -

o L LS o AR A L%
CHZ@IZ%‘HH% LWefk & uentlallP! added 0. 2 mL of anisole and 1 mL of TFA. The mixture

5-(3-(ethyl sul fonyl)phenyl) -3, 8-di nethyl - N-(1-
was stirtadydt pogre rt¢mpfnamltyf0} :ZQH &p}vmﬂ ofag r@ngyedia ypeuuyn aad %xaﬂdﬂe

oo B S, B8P P i

layeivasdRished W@ byl @Nd WasNaSTyvwed finally parifiet fimbchromadraphy
the resultant white solid filtered and dried to

to fuprghCampoupR5g (887 tmge79% ¢ foe2 s6RPound. Mono HO salts

of the follow ng conpounds were al so prepared using
an anal ogous procedure:

Conﬁm(xﬁd( asnyl sNL@e@ﬁyaemnalfgmjlhﬁe@)—&ﬂ@tﬂoxx-ammyﬂ}bpﬁ&o[2,3—
b]mﬁ ?TB‘X @cycféprdp%ggc %Iguo 2, 3-b] i ndol e ( Conpound
3-chl oro-5-(3-(ethyl sul fonyl )g}hepyl) 8- ((1- net hyl pi per
i di n-4-yl)nmet hoxy)-9H pyridg -b}i ndol e (Conpound
199); 173
3-(5-(3-(ethyl sul fonyl) phemy - 3- et hyl - 9H pyri do
[ 2, 3-b]indol -8-yloxy)-N N dj net hyI pr opan- 1- am ne

(Corrpound 205);

y : %J enI) 9H pyri do
[2 3- b]|ndol 8 yI oxy)¥N, § dj netthyl'R/opan- | - ani ne
(Compound 219); and OMe |

sy A PRIGRAL SRSl DBk ags 2

addddCarmpussicaitony] cBiogtegi4al., 0 thmmgl)[eﬂ)SﬁG] SIBlwdy the temperature

activity of conpounds as protein_kin bitors ma
was paiscisio ag@n t@tﬁpwt*%and sfmeduf%aib?d%‘)fﬁf g%w EFPWé’n ¥4 Guénched

\/ t r kMM | d
widh 4&1 C?"fgher g&%Losp ory afeldo‘ﬂﬂgg?? %letxgaéglr%d “Hﬂla%gﬁa HHted over

Na,$0; and ituyallglfpmiﬁ&dq:@&pamamd{mr(btcepmvider(éwpomﬂﬂéﬁ Ha3%eme, 75%).

A S B IRS batrL E e P g 20 11
(t, J=7.45 Hz, 3 H) 1.48 (id, J=8.02, 3.92 Hz, 1 H) 2.27 (s, 3 H) 3.26 (s, 3 H) 3.41 (q,
J=7.45 Hz, 2 H) 3.98 (s, 3 H) 7.17 (s, 1 H) 7.54 (s, 1 H) 7.88 (1, J=7.71 Hz, 1 H) 8.04 (d,
J=8.08 Hz, 2 H) 8.14 (s, 1 H) 8.31 (d, J=1.26 Hz, 1 H) 12.31 (s, 1 H); [M+H] calc’d for
CosHogN3 0485, 478.2; found, 478.3.
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bi ndi ng may be neasured by radiol abelling the
inhibitor prior to binding, isolating the

i nhibitor/protein kinase conplex and deternining the
amount of radi ol abel bound. Alternatively, inhibitor
bi ndi ng may be detern ned by running a conpetition

ConfRY A0S RGBT S S AP 4P et

OH-BeldR[ 13 -BEhdQT-Af-N-ARiRIjrbpmasfideAl K [0584] The
I nhibitory properties of conmpounds relative to Al K may
be determ ned by the Direct élﬁ%r scence Pol ari zation
detection nethod (FP) usi @ ner small vol une

bl ack 384-wel | -plate for der the follow ng
reaction conditions: 50 nmMiepes pH 7.3, 10 mM MyCl 2,
10 MM Nadl, 1 nmN@TT~0.01%RBrij35, 100 rim
Fl uorescei n- LRRAS épaptl prgvi ded by SYNPEP), 5%
DMSO, 2. 5uM ATP. Detwget ion product is
performed by addition ofHI ebil ndi ng |r eagent
(Mol ecul ar Devi ces). Reactl on product may be
[0570%:t er’ﬁwrtﬁtb qmmqmnd ataS\pedzgpretﬁyfrtFIP Crgnprynd 25Ag| using gamanalogous

procBfit e A RS Ghed Hb R Ao ASCBmotiroln B f, FL KR o vk,
DM@OFdﬁrggﬁﬁClel'ﬁ%Sﬁa i gh rZPHFZ URrGBIOE 6 10986] - ibg (ﬁ153@16 3 26 (s,3

reac e initiated as lows:” 2 ul
H) 3 6l 3 PBﬁl;Md(el 1 Hp. 75534 ATD ’K;\&%(ta&ﬁeﬂl He. ]eHdIS Qﬁe(ldl J’tﬁ 08 Hz, 2

B LA e A, il oo

509.p0f0uh8, J0013. each i nhi bitor) containing 15% DMVSO. 2 ul
of (3x) 7.5 nMAIK solution may be added to initiate
t he react| on (final 174 enzyne concentration was 2.5
r Ora_ '
conhiftadl S RS ESRLOI Y phend) SRR
metlopigipelidio-4ayiyi OHeweldo B8 bifiyd ald di-¢arboxaofid20 ul of 1lto

400 diluted | MAP binding reagent in | x proprietary
| MAP bi ndi ng buffer. Fluoresc e polarization
readi ngs of the resultlngHN Ction mxtures may be
measured after a 60- m Atd

tenperature. [0586] I
non-1linear curve fitting{of the conpound

concentrations and nt pofani zation values to
the standard | C50 /éqﬁ N N

cubati on at room

[0571] The title compound was synthesized from 5-chioro-3,8-dimethyl-N-(1-
methylpiperidin-4-yl)-9H-pyridof2,3-blindole-7-carboxamide and 3-
(cyclopropylcarbamoyl)phenylboronic acid using an analogous procedure to that described
in the preparation of compound 83. [M+H] calc’d for C3gHasNsO», 496.3.; found, 496.5.
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reference point for this assay, Staurosporin showed an
| G50 of <10 nM B. Determ nation of Inhibition of
c-1UT [0587] The inhibitory properties of compounds
relative to c-Kit may be determ ned by the
Ti me- Resol ved Fl uor escence Resonance Energy Transfer
(TR-FRET) nethod usin bl agk .
Compramd 16 APae ehives Sr(ade sl PRI SRR RO L6
ggenditions: 50 mM Hepes pH 7.3, 10 nM MyC12,
ylox)ﬁegﬁﬂﬁ‘nj“ﬁ@g? 1 rum DTT, 0.01% Brij35, 250 nM
Bi otin- EGPV\LEEEEEAY_Q,éptl de (provided by SYNPEP),
5% DWVSO, | OQuM ATP. Detfection of the reaction product
‘ |on of Streptavidin-APC

El mer). Reaction Pr oduct ay be term ned
quantitatively by TR 1 adi uging an Analyst HT
pl ate reader (Ml ecul ar] nce)dn th an excitation
wavel ength at 330 nmand" enission at 615 nm
[057)Eur Ghé ticty compwmdewiast prepded fioneioinpaeidfly Eupype arpnalogous

d APC E
proc }q%}%g%hgts !FH? ingd [‘@5%%]8 %1 8§ g’l usp'oﬂg% t@pgnuﬁ-f)&'l\)gﬁ‘(é@@ MHz,
Methéﬁ'éltdﬁ‘s %?123(?; Of Hk/{s%@gn £yl 9 (n, 2 ﬁa()z 7828 JBIVI san qu ]nH) 7.64 (s,

was added to each wel |

of
1H) mmt(m, If58) 7,094, by) it @dtFD et @f)=25.0 bz, ng)(zg;@) (b1 4 H) 3.80

S L R T LA

iM+18f ceﬁ@d%ﬁ %}ﬁy@m@wtmnwﬁ& 4p9, added to initiate the

reaction i nal enzyne concentration was 0.13 nMfor
c-Kit). The reaction m xture may then be incubated at

Comg 3 SETRELEES P B AR ONEAE A 508 ot

yloxﬁﬁ ogiahd:rb@iﬂé’ and 25 nM Streptavi di n- APC i n 50mMM Hepes
3 30mM EDTA, 0.1% Triton X-100 buffer. TR-FRET
read| ngs of the resulting reaction mxtures may be
neasured after a 60-m nut i/ncubation at room
tenperature on the Analyst+/HT. 175 [05891 | C50 val ues
may be cal cul ated by nan<linear curve fitting of the
conmpound concentrati Q nd ratio netric Eu: APC

val ues to the st andardgio equation. As a

[0573]  The title compound was prepared from Compound 218 by using an analogous
procedure to that outlined in the preparation of Compound 203, 'H NMR (400 MHz,
Methanol-ds) & 8.39 (d, J= 2.24 Hz, 1 H) 8.08(m, 1 H) 8.06 (m, 1 H} 7.92 (m, 1 H) 7.84 (¢,
J=7.56 Hz, 1 H) 7.54 (d, J=2.24 Hz, 1 H) 7.08 (d, J= 8.08 Hz, 1 H) 7.06 (d, J= 8.08 Hz, 1
H) 5.13 (¢, J= 6.84 Hz, 2 H) 3.30 (q, ] = 7.32 Hz, 2 H) 3.13 (t, J= 6.84 Hz, 2 H) 1.27 (¢, J=
7,32 Hz, 3 H). [M+H] calc’d for CypH15CIN3OsS, 440; found, 440.
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reference point for this assay, Staurosporin showed an
| C50 of <6 nM [1C50 values for select conpounds of
the invention are given in Table 1. TABLE 1: 1C50 of
Exenplifi ed Conmpounds Agai nst AIK COVPOUND | C50 (nM
15 <20 17 20-50 87 20 - 50 110 <20 111 20-50 112

oo 357158 oo g0 100 e v

pyridd]2,3-Hfhdolc05901 The fol | owi ng abbrevi ati ons have been
used: ATP Adenosi ne Tri phophatase BSA Bovi ne Serum
Al bum n EDTA Et hyl enedi am netetraacetic acid GSK3
d ycogen synt hase ki nase;/3 MOPS
Mor phol i nepropanesul foni g _acid
N

[0574]  The title compound was prepared from Compound 218 by using an analogous
procedure to that outlined in the preparation of Compound 203. "M NMR (400 MHz,
Methanol-ds) & 8.44 (br, 2 H) 8,15 (s, 1 H) 8.05 (i, 2 H) 7.90 (t, J = 7.84 Hz, 1 H) 7.70 (s,
1 H) 7.30 (s, 1 H) 4.76 (br, 1 H) 3.56 (m, br, 2 H) 3.33 (m, 4 H) 3.12 (s, 3 H) 2.80 (m, 2 H)
1.30 (m, 5 H). [M+H] calc’d for CpsHayCIN3Os8S, 484; found, 484.

Compound 259; 3-(5-(3-(ethylsulfonyl)phenyl)-3-(trifluoromethyl)-9H-pyrido[2,3-
blindol-8-yloxy)-N,N-dimethylpropan-1-amine

[0575) The title compound was synthesized by using an analogous synthetic sequence
to that outlined in the preparation of Compound 199. "H NMR (400 MHz, Methanol-dy) 8
8.72 (s, 1 H) 8.15 (s, 1 H) 8.10 (m, 1 1) 7.99 (m, 1 H) 7.93 (s, 1 H) 7.88 (t, J=7.6 Hz, 1
H)7.28 (4,7 =8.08 Hz, 1 H) 7.23 (d, ] = 8.08 Hz, L H) 4.44 (1, ]=5.8 Hz, 2 H) 3.72 (t, J=
8.0 Hz, 2 H) 3.43 (q, J = 7.32 Hz, 2 H) 3.03 (s, 6 H) 2.41 (m, 2 H) 1.34 (t, J= 7.32 Hz, 3
H). [M+H] calc’d for CysHarF3N3038, 506; found, 506.
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SPA Scintillation Proximty Assay 176 [0591] It w |
he apparent to those skilled in the art that various
nodi fi cations and variations can be nade in the
conmpounds, conpositions, kits, and uses of the present
i nvention w thout departing fromthe scope of the

i nve it is ed present
Wﬁk}’éﬂ?ﬁ@?ﬁég h‘f}ﬂ’ y?] rgggwlbqqggtr%l&@(grl ations of
1)pHeRVISmidMe o mﬁﬁ@yhded they cone within the scope of
yip hgﬁgppendedgglalns 177 d ai 1. A conpound of
forrrula(l) /R14 Y3 R13 Wﬁ;m NR4A R~ NH(I)
or a pharmaceutically accs bl¢ salt, solvate or
hydrate thereof, wherein/ RL7is -Y1-R12, Y1 and Y3
are each independently nt or a linker providing I
or 2 atom separation gen R12 or Rio and the ring
to which Yi or Y3 is attached,. wherein the atons of
the |inker providing the sen ayion are selected from
the group consisting garon, oxygen, nitrogen, and
sulfur; R4 is selected gFoup consi sting of
hydrogen hal o, nitro, , thio, oxy, hydroxy,

[057§ Nﬁﬁdo oEu%XYaé s?ét?x&?{édl fr@lﬁ]gﬂ?lz%?und 155 ubmg an analogous
proc&ﬂfr@@@)the(t@mtﬁﬂeaﬂ lythe supdraind 6LCCo)palikd [156. H NMR (400 MHz,
Methanol-ds) 8 8.30 (s, 1 H) 8.15(s, 1 H) 7.73 (m, 2 H) 7.69 (m, 2 H) 7.34 (d, J=8.32 Hz,
1 H) 7.29 (d, J= 8.32 Hz, 1 H) 4.14 (s, 3 H) 3.63-3.85 (i, 4 H) 2.44 (s, 3 H). [M+H] calc’d
for CosH:N303, 402; found, 402,

Compound 261: N—methoxy~3~(8-meth0xyn3~methy1—9H—pyrido[2,3—b]ind01»5~

yi)benzamide

[0577]  The title compound was synthesized from Compound 155 using an analogous
procedure to that outlined in the preparation of Compound 156. 1H_ NMR (400 MUz,
Methanol-d;) 6 8.24 (s, 1 H) 8.08(m, 1 H) 8.03 (m, 1 H) 7.90 (m, 1 H) 7.84 (m, 1 H) 7.68
(t, J= 8.08 Hz, 1 H) 7.21 (d, J= 8.08 Hz, 1 H) 7.18 (d, J= 8.08 Hz, 1 H) 4.11 (s, 3 H) 3.85
(s, 3 H) 2.35 (s, 3 H). [M+H] cale’d for Co1HaoN303, 362; found, 362.
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am no(G _5)al kyl, aryl (C1.5)al kyl,

heteroaryl (G _5)al kyl, (C3.6)cycl oal kyl, and

het er o( C3. 6) cycl oal kyl , each unsubstituted or
substituted by one or nore substituents selected from
Goup A, RS is selected fron1the group consi sting of

dr , and .(C _ 3
Bud Aes: s moreRe bronekD B P AR R ey
dlpy@(ggg - 3-Bpyk®icsel ected fromthe group consisting of
rogen, hal'o, am no, carbonyl, al koxy and
(Cl 5) al kyI each unsubsg\lhj\ d or substituted by one
or nore substituents sel 8sted from Goup A R7 is
sel ected fromthe group_cdgnsisting of hydrogen, halo,
hydroxy, al koxy, am n¢ 8 (CL.5)al kyl, each
unsubstituted or subst] ¢d by one or nore
substituents sel ected f Group A, R12 and R13 are

of hydrogen, halo

yap-, t hi o, oxy, hydroxy,
al koxy, aryl oxy,

w4 178, carbonyl, am no,
(Cl.1o0)al kyl am no, de, H,uné@ sul fonyl ,

sul finyl, (Cl.10)al ky1, hal o( G _10) al kyl ,

[0578fF oyl tﬁtﬁlcé’&ﬁn&hﬁﬁ' wal %&%@%%ﬁh@ € olﬁbfﬁdﬁrﬂlme in the procedure
sul fonyl (C,.3)al kyl, sulfinyl (G _3)al ﬁj[

outliaad ftm(tl@lplﬁﬁe)laﬂicbaybﬁ cqmpqmo(lﬁl ﬁﬁM@ (400 Hz, Methanol-ds) 8 8.35 (s,

mmmg%% SR b =0 A TR IR Ay 0 27

thel.en (%'J(:Ci 30) 8k kylH) 093. (112)1?)'}'&))/0|693(an| % GI). GvBiEKlytalc’d for
et'er of bi cycl oaryl (d . s)al kyl ,
szHzQS@zS) ‘é@/’blf@aidkg}m het er o( C3. 12) oycl oal kyl ,
(C9.12) bi cycl oal kyl , hetero(C3_12) bi cyel oal kyl, aryl,
heteroaryl, (C9.12)bicycloaryl and
Corﬁl%tﬁﬁoiﬁ@Nl@}C@ie%@ﬂhlﬁ&fOYéthyIE—&é{h -(ethglgbl$on i pbeay! pB,8-dimethyl-OH-
substituted by one or nore substituents selected from
pyn@[@&pb]mdobﬂm@%ﬁaldmg are taken together to forma
ring; Rois selected E)r the group consi sting of
(C3. 2)cycl oal kyl, ¢+g( C3. 12) cycl oal kyl ,
(C9.12) bi cycl oal kyI er o( C3- 12) bi cycl oal kyl, aryl,

[0579]  The title compound was synthesized using an analogous procedure to that

described in the preparation of compound 87. ESI-MS: m/z calc’d for C28H34N403S
506.242; found 507.4 (M+H)"
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het eroaryl, (C9.12)bicycloaryl and
het ero( C4. 12) bi cycl oaryl, each unsubstituted or
substituted by one or nore substituents selected from
Goup A, Goup A consists of aldehyde, alicyclic,
aliphatic, (G _1o)alkyl, alkylene al kyl i dene, am de,
am n 0
ComBPuR 268 P C Sy FHB RN S Htp SNLE B K opropyy-on
pynd@pgjlgwdm@ncuaﬂmxgmgdeoal kyl, cycl oal kyl ene, ester,
hal o, heteroblcycloalkyl heterocycloalkylene
het er oaryl , heteroblcyékoghyl Q?Efrocycloalkyl, 0Xo0,
hydr oxy, i mi noket one, .k ni ty-o, oxaal kyl, and
oxoal kyl ~ noieties, eqcly of whigeH are unsubstituted or
substituted by a substlt ) ¢l ected from G oup B;
and Group B consis 3 nitro, cyano, thio, oxy,
hydr oxy, carbonyl ox (2] 1o?alkoxy, (C4. 12) aryl oxy,
hetero(d . Io)aryloxy,Ncé?bonyI oxycar bonyl ,
[058@M n%@ﬁﬂl@n&dmﬁ)@ﬁﬁﬂnﬂas (s@xthés@z)ew ey e rmalogunhs‘ priaadwte, to that

i mno, sulfon sul finyl Cl. 10
descm}mdol(ugixeu:gg:@rq(twn ofhy@pggg.y](i ’7( éypbz calc’d for C29H34N404S

FM (. +al kyl ,  thiocar bonyl (G _lo)al kyl,
5346:%{' on r@i\ﬂiﬁ al kyl', sul finyl (Cl. 10) al kyl ,
(Cl I o) azaal kyl, imno(Cl. 1o)al kyl,

[058 ié(r& %al k%ngél 5\)1 al kg/qng‘nérplp(tign can also be prepared as

pharﬁﬁé/éuglg;ill LylRr@linit salﬁetS%ItQ 6@9n41@1ﬁﬂé’éﬂt@-p@)s@it knlentions can be
)b| cycloaryl (Cl_s)a

formh&étzssng;(f@g@mz)pﬂﬁ dga;ﬂoﬂgwmg(mc?ggyfmzmﬂamd fumanc acid, HBr, HCI,

Cl 03| K -
hlppvérggaci%)l%é( gfgll g?/aLeicf ac“:f(?,f @%ﬁéﬁ% Hjhggﬂc lalc(:ldl p TSA, succinic
acid, sGHudSdad Mhrtarlb&tcﬁi a6 &ihd 1iXearmpk ,salts(cﬁighciﬁ)obre cayxdls oa w prepared

‘and hetero 4. 12) blojyd oaryl, 179 2. Th rrg%”% |
by adgiep ditng: Ote'aueaakwteﬁ theyapprpRsiaf s, a9 )a var BOIVERLS
(suckﬁg’s M%N\ }0111 ﬁ%O}i\l[ﬁﬁARTHﬁ" Nc@)ﬁo‘ﬁnd the like, or mixtures thereof) at a
temperature of between about 10°C and 75°C.
[0582] For example, the mono HCl salt of 5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-
N-(1-methylpiperidin-4-y1)-9H-pyridof2,3-blindole-7-carboxamide (Compound 112) was
prepared as follows, To a solution of 5-(3-(ethylsulfonyl)phenyl)-3,8-dimethyl-N-(1-
methylpiperidin-4-yl)-9H-pyrido[2,3-blindole-7-carboxamide (2.105 g) in MeOH (20 mL)
was added 4.38 mL. of 1N aqueous HCl. The mixture was stirred for 15-30 min at 25°C.

The solvent was removed to near dryness, and the resultant white solid filtered and dried
to provide 2.23 g of the title compound. Mono HCl salts of the following compounds
were also prepared using an analogous procedure:
5-(3-(ethylsulfonyl)phenyl)-3-methyl-8-((1-methylpiperidin-4-ylmethoxy)-9H-
pyrido[2,3-blindole (Compound 176 and 182);
3-chloro-5-(3-(ethylsulfonyl)phenyl)-8-((1-methylpiperidin-4-ylymethoxy)-9H-
pyridoj2,3-b]indole (Compound 199);
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wherein n is selected fromthe group consisting of O,
1, 2, 3 and 4; and R15 is selected fromthe group
consi sting of hydrogen, halo, nitro, cyano, thio,
oxy, hydroxy, alkoxy, aryl oxy, heteroaryl oxy,

o T BHpRI D YD'#&?‘?“etlh éﬁ g bl 18y v

hI C yl,
tﬁl gf:arl%%%@%ﬂwﬁagg kyl, rt sulfon I % 3 al k

suk3- f(ﬂlylb(oé@ @MWWHOH&BPMYD@H w)tféf! R)’ﬁkb]gn)d%} ﬁ ylloxsf)-N N-

i mno C a ,

het er o%“ﬁ’ @%&Wo]a%@%e@“éf F§ﬂyl (G _i g) al kyl ,
hemiy@l@ wpszpB (B hadier 18r(((%glbeﬁJMBMéth&y)@mpkﬁﬂo [2,3-

het er o( ) bi cycl oar
(C3_ 12)layaObé+yﬂ<)9aﬁnzané@€eGéqr@uné)12‘¥)c| oal kyl ,
(C9_12) bi cycl oal kyl, hetero(C3_42) bi cycl oal kyl, aryl,
heteroaryl (C9_12) bi cycl oaryl and
Biol ‘5’2 % 12) bi cycl oaryl, each unsubstituted or
lologh Red by one or more substituents selected from

o8] Ul I8 e LOEEn L 1 i
in vwc%z”lﬁ' Bcdll Bls. In\ Vitrb aEQa%s B ludeRbsays thhtfdeRfmbheHnhibBlon of either

wherein n is seleCted fromthe group consisting
the pbﬁsm,orﬂ@ucm acgvindr ATPamaomsy iof theedcizoled Proteim lipse. Alternate

rQ con f..h ofelel
o RO PRI, B 2R v
bmdtﬁ’grrha)ﬁ}éb m@%xﬁ@ by ﬁﬁldam}lﬁﬂgkmb antiibidor pridif @NBindelg, isolating the

i,m no, sulfonyl, sulfin Cl. 10) al kyl
mhlbhtg[/g{c@n 1]@1Pgtqek§;q)mp]@§r ﬁegeégng ga?%mmount of radiolabel bound.

Alteﬂlgﬂiﬁﬁrlgﬂl%}‘c&( ﬁﬁd@g%@’ be dSiihiABY Ibgz (;hnr?iﬂg |al@6h1petition experiment

where new inhibitors are incubated with the protein kinase bound to known radioligands.
A, Determination of Inhibition of AIK

[0584]  The inhibitory properties of compounds relative to AIK may be determined by
the Direct Fluorescence Polarization detection method (FP) using a Greiner small volume
black 384-well-plate format under the following reaction conditions: 50 mM Hepes pH
7.3, 10 mM MgCl,, 10 mM NaCl, 1 mM DTT, 0.01% Brij35, 100 nM Fluorescein-
LRRASLG peptide (provided by SYNPEP), 5% DMSO, 2.5uM ATP. Detection of the
reaction product is performed by addition of IMAP binding reagent (Molecular Devices).
Reaction product may be determined quantitatively by FP using an Analyst HT plate
reader (Molecular Devices) with an excitation wavelength at 485 nm and emission at 530
nm and using a Fluorescein 505 dichroic mirror.

[0585]  The assay reaction may be initiated as follows: 2 ul of (3x) 300 nM Fl-Peptide/
7.5 uM ATP was added to each well of the plate, followed by the addition of 2 ul of (3x)
inhibitor (2.5 fold serial dilutions for 11 data points for each inhibitor) containing 15%
DMSO. 2 ul of (3x) 7.5 nM AIK solution may be added to initiate the reaction (final
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sul finyl (Cl.3)al kyl, am no (Cl.1o0)al kyl,

imno(C. 3)al kyl, (C3.12)cycl oal kyl (C1.5) al kyl,

het ero(C_12) cycl oal kyl (G .5)al kyl, aryl (C.io)al kyl,
heteroaryl (C 1.5)al kyl, (CO 12)bicycloaryl (C

1.5)al kyl, hetero(C8.12)bicycl oaryl (CL. 5) al kyl ,

enzyn%chm%gtﬁ%%gﬁ%gi 9]\&9052\13 C’(r&}efé%}oﬁ‘% zﬂl?(yy hen be 1r}cubated

at rooﬂ?fa lﬁé?s[tlyﬂe’fof §8 mi) Rl GuehPad ¥hd déRibped by addition of 20 ul of 1 to
|cycloaryl each unsubstituted or
400 dslumltnwm @mmg weenbin i peopristass IViARebipding dUEEE. o Hlupresfnce

polmlrzilth%P I eAdm%,'%ﬁg% F%\gﬁﬁgjréac@&r? g}ﬁﬁgfen 1ﬁag%trﬁ§{fulte8 a?t@f é{rﬁ@-rmnute

accor

incubh@éatrdoali&hperafrd S--Ris RI3 R5 R Rs R7 N N R4 H
wher ei n R16 is selected fromthe

(038R onsIGH) Fgues TaiiORCEUEIE] B APRYIAR A5 EM 6f egeound

I 1 I
concena (énﬁéy?rgdocﬁﬁéééy e&t F(ylgﬂrl | g ngrﬁ%g rﬁgﬁeosla%c;aécll &(};iso equation. As a

refereslud: heiny fofr @his amm,mummmushwegm B4 dyd10 ndkd no
(G _lo)al kyl, (C3.12)cycloal kyl (C1.5)al kyl,
heg er O(I%ieﬂﬂiMQhMHmb{tﬁnﬁifaLm, aryl (CL. 1o) al kyl ,
het eroaryl (Cl. 5)al kyl, (C3.12)cycl oal kyl ,

[05871et eff snhidior§ yedpRealel wk coBptindapdativeat @Lm myely, beedetemined by
unsubsti tuted” or substltuted by one or

the TenbReseluehiBosshense &@sorfap@qﬁ"@rgﬁalwsfqg’f!{ 1§RET) method using a

small volume black 384-well-plate (Greiner) format under the following reaction
conditions: 50 mM Hepes pH 7.3, 10 mM MgCi2, 10 mM NaCl, 1 mM DTT, 0.01%
Brij35, 250 nM Biotin-EGPWLEEEEEAYGWMDF peptide (provided by SYNPEP), 5%
DMSO, 100uM ATP. Detection of the reaction product may be performed by addition of
Streptavidin-APC (Prozyme) and Eu-Anti-phosphotyrosine antibody (Perkin Elmer).
Reaction product may be determined quantitatively by TR-FRET reading using an Analyst
HT plate reader (Molecular Devices) with an excitation wavelength at 330 nm and
emission at 615 nm (Europium) compared to 330 nm excitation (Europium) and emission
665 nm (APC) and using an Buropium 400 dichroic mirror.

[0588] The assay reaction may be initiated as follows: 4 ul of (2.5x) 625 nM Biotin-
Peptide / 250 uM ATP was added to each well of the plate, followed by the addition of 2
ul of (5x) inhibitor (2.5 fold serial dilutions for 11 data points for each inhibitor)
containing 25% DMSO. 4 ul of (2.5x) c-Kit solution may be added to initiate the reaction
(final enzyme concentration was 0.13 nM for ¢c-Kit). The reaction mixture may then be
incubated at room temperature for 30 min, and quenched and developed by addition of 10
ul of (2x) 3.2 nM Bu-Antibody and 25 nM Streptavidin-APC in 50mM Hepes pH 7.3,
30mM EDTA, 0.1% Triton X-100 buffer. TR-FRET readings of the resulting reaction
mixtures may be measured after a 60-minute incubation at room temperature on the
Analyst HT.
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5. The conpound according to claim 1, of the for

(ID): 00SR6 \ R's RS R6- R NRI R- NH(ID

wher ei n R16 is selected fromthe group consistin
am no, _i6)al kyl am no, .1 ())al kyl,

mul a

g of

[Oggé}glgﬁ%ve@csa lgsl%yl Wrgaqc@ﬂgégg’[}%jhbp%aé CLg)feaﬂwlpg of the compound

combdrft@eyhs Ghd :ﬁt@d kydtric kA Py | aldes lgtb %ﬁngyskandéﬂﬂl‘ M equation.

) al ky (C3.12)cycl oal k

As a

fﬂ%?é?%‘w@@g fmﬂwyémw er(ommm)ﬁm%y angl detq<5|n£x)1a|lkiw values for

%thé 113{(%( ?r(:%o{fel]r%) ?Mjgé ?al kyl,

heteroaryl, e
unsubstltuted or substltuted by one or nore

ach

ccor of ngt ALy Five o ExeRliied Soupouney Agsnct ARG

sel ect ed fromthe group conS|st|ng of --CH2-, -NH,

-0- and - & T The—compound—accgrdimygto—any ong of
clains 1-5, mher selected fr rou

consi st n; of -O%MM%BZG) , gg] (Hﬁ)g ﬁd S
-CH2-; m cc ed f”OP1the gt up consisting-oef 0,
1, 2, 3, 1 nd R20_ard selecf@d from he
group consisting of Hﬂdrogen. hallo, _c¢8n8P thiol oxy,
hydr oxy, ¢arbonyl oxy.87al koxy, arvil oxy, 20et@r oary| oxy,

car bonyl, | oxycarbonyl{y am nocarbonyl, agdno,

(C _i6)al kyl am no, suwlfonam do, i|jm no, 20s4bf onyl

sul finyl, f(G _J6)al Kyl halo(C .16)al K¢h. 50

car bonyl (& 3)arkyr 155 ~100
154 <20
161 50 - 100
174 <20
175 50 - 100
197 <20
199 20 -50
203 <20
217 <20
240 20 - 50

{05907 The following abbreviations have been used:

ATP Adenosine Triphophatase

BSA Bovine Serunm Albumin

EDTA Ethylenediaminetetraacetic acid
GSK3 (lycogen synthase kinase 3
MOPS Morpholinepropanesulfonic acid
SPA Scintillation Proximity Assay
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t hi ocar bonyl (G _3)al kyl, sulfonyl (G . 3)al kyl,
sulfinyl (G .3)alkyl, amno (G _i6)al kyl,
imno(C _3)al kyl, (C3_12)cycl oal kyl (C _5) al kyl,
hetero(C3_12) cycl oal kyl (C _5)al kyl, aryl (g i6)a|ky|
heteroaryl (G .5)al kyl, (C9 12)b|cycloaryI(C1 5) al kyl
[03%Y IheviBr by @ pargs)tbiocglwpﬁgkme(l Gn. b} adrkyhar various modi {cations and

y L1k ¥l I :
ai%om %agl l?é ggl tp@%hﬁ%&gn%? C%&I%égloglgfc gsalalr(xgi/ ll{sesan/ lﬂ}e present
inhatiien OFal’I“kaIL dé]ﬁﬂlr@Z&dﬁncyﬁ:km@é yl theanekntion. Thus, it is intended that the
hetero(C4 1‘%§ g cloa eacg unsubstltyted or
PIEYFHS INPRH B B eans agtpetpiane i dhisdpeetien ProvigRd they
coﬁe%‘i‘?lnﬁ\’the%coﬁé thﬁE‘Q ngecﬁé ginjsaken together to forma
ring, unsubs |tuted or substltuted by one or nore
substituents selected fromGoup A and R2, is
sel ected fromthe group consisting of hydrogen,
car bonyl oxy, al koxy, aryl oxy, heteroaryl oxy,
car bonyl, oxycarbonyl, (C, _, o)al kyl am no, sulfonam do,
i mno, sulfonyl, sulfinyl, (C, .,o0)alkyl,
hal o(C, .i0)al kyl, carbonyl (C, _3)al kyl,
t hi ocar bonyl (C, . 3)al kyl, sulfonyl (G . 3)al kyl,
sul finyl (C _3)al kyl, amno (C, ., o0)alkyl,
imno(C, .3)al kyl, (C3.,2)cycloal kyl (C,.5)al kyl,
het er o( C3. 12) cycl oal kyl (C, .5)al kyl, aryl (C, ., o0)alkyl,
heteroaryl (C,.5)al kyl, (C9.12)bicycloaryl (C, _5)al kyl,
hetero(Cs. u) bicycloaryl (Ci.s)al kyl, (C3.,
2)cycl oal kyl, hetero(C3., 2)cycl oal kyl,
(C9_12) bi cycl oal kyl, hetero(C3.12)bi cycl oal kyl, aryl,
het eroaryl, (C9.12)bicycloaryl and
hetero(C4., 2) bi cycl oaryl, each unsubstituted or
substituted by one or nore substituents selected from
Group A or R21 and R 2 are taken together to forma
ring, unsubstituted or substituted by one or nore
substituents selected fromGoup A 8. The conpound
according to claiml or claim2, wherein Y3 is
selected fromthe group consisting of -CH2-, -NH,
-0- and -S-. 9. The conmpound according to claim1 or
claim2, wherein Y3 is selected fromthe group
consisting of -0-, -(CR 9R20),,,-, -NR2,-, -S-
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and -S-Cl-12-; mis selected fromthe group consisting
of 0, 1, 2, 3, 4 and 5; R19 and R20 are selected from
the group consisting of hydrogen, halo, cyano, thio,
oxy, hydroxy, carbonyl oxy, al koxy, aryl oxy,

Clangt er oar yI oxy, carbonyl, oxycarbonyl, am nocarbonyl,
am no, , 0) al kyl am no, sul fonam do, im no,

sul sul finyl , ())al kyl, halo(C, _,o)alkyl,
L. car‘%&ﬁ%‘P?‘@d ‘Ec)fﬁ‘l“k‘vﬂ(ls i hi ocar bonyl (C, . 3) al kyI
sul fonyl (G . 3)al kyl, sulfi nyIR(ITC 3)al kyl, am no

(C .,0)alkyl, im no(C 3) al ky

(C3., 2)cycl oal kyl (C, .5)al kyls, Ria
het er o( C3. 12) cycl oal kyf{ C, _5 183
aryl (C, .10)al kyI al h}/l ,

(C9_12) bi cycl oar y‘f

(C3.12) cycl oal kyl , 3(C3; 12) cy | oal kyl ,
(©9. 12) bi cycl oal IRyT, st er o{iC3. 12) Bi cyagoal kyl, aryl,
heteroaryl, (C9.12) b| cycl oaryl and

het bi , ted
B N N e S

G oupwherepnd R21 is sel ected fromthe group consi sting
of hydrogen, carbonyl oxy, al koxy, aryl oxy,
het er oar IiéX'YJ“I%la,rbonyl oxycar bonyl ,

gﬁ:ll ; |t gg/lai’ %86\?3115?? aﬁl(‘ﬁll'i cﬁe%%gtﬁgoﬁ%absreg% I ekl’urkséy lp}to%lcﬁng { or 2 atom
Cc arsbm:ryﬂnc(lﬂﬁei%ai Rﬁélor R4 dnidaherifg mywiich Y?rbii'Y'Syfl attached, wherein
onyl ( sul finyl (Cl.3)al k am nqg

° U|t{1? %tj)g]s@rche ilqk,cﬁ W@(@11g§jigpwratlon are se}/ec{ed from the group
I
(Qoﬁg%tﬁ Qg% 6 rf?tlr(@éé)aqd suffur aryl (G, -10)al kyl

hetero 12) cycl
h et er oarRylif @eﬁ@cchﬁ‘klyxltbe glﬁggﬂ:@sbatmg of badrgdrChalb) @ikl ki,ydy,ano,

L AR B SHo ) B e ot
( chghmypmlog{ J}Mkﬁl B@b&{}@((c%an%) %%ﬁ}l&@ﬁ' Hatkyl, ar yl
het er oar cl oary

heteer Byl m@sya)mwc&u'aﬁ?yi Rederopry R aliol (Gt deycdaalky, and
ajgl%%rg(@gigy&}éﬁlg%g 8&9051 IRy %tltU%éé]l)(? shgé‘f?&teg ngnee §11 m ref rom

ound accordin

\m@nsgmue\ﬁmaxe@wds&mm@a,m fromt he gr oup consi sting
of aryl, het (C9-, 2)bi ¢cycl oaryl and
het er o( Bs. rggg gc{/%praépeg,gmug sensisting of hydrogsen halo and (Cy.s)alkyl,

unsubstituted or substituted by one or more substituents selected from Group A;
Rg is selected from the group consisting of hydrogen, halo, amino,
carbonyl, alkoxy and (Cys)alkyl, each unsubstituted or substituted by one or more

substituents selected from Group A;

Ry is selected from the group consisting of hydrogen, halo, hydroxy,
alkoxy, amino and (C,.s)alkyl, each unsubstituted or substituted by one or more
substituents selected {rom Group A;

Rz and Rz are each independently selected from the group consisting of

hydrogen, halo, nitro, cyano, thio, oxy, hydroxy, alkoxy, aryloxy, heteroaryloxy,
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unsubstituted or substituted by one or nore

substituents selected fromGoup A . 11. The conpound
according to any one of clainms 1-5 and 8-10, wherein
R, is selected fromthe group consi sting of hydrogen,

hal al

a1 PGP e G I TP RE N BB RS BT it

het @, g@{@_&?u aaiom:] ol kax@ndyxe@Mbaékyle?mammglélugmmled

or StItu e or re su I .U S S

froﬁi&u@%’&%r al 112511 *?fﬁlél(%cs Binanigelonelt meélh%eﬂ Jgﬁgylof
| S% | n&éaiky}ﬁﬂ &fdlgl Ff?etél@ C%‘?i)@fc‘l&awl(cqr;)dnm QarA{OLRalky!,

0, am no,

( q hdt@))aiyl(ﬂz s)alkhht(@ﬁ Qﬁmc ozysdgiblsaﬁék}ﬂyl and ar yl, each

d

o onbblrerte Bty HoaB el Skl TG Bl SRENGE hEBIEC, pieveloatio
ac cwgﬁﬁ)gﬁfyélaamw ﬂaeﬁ)(@f 1 Widicroalkdt, by, m@rwyn (B4,)beycloaryl
sel ecte

rom roup consisting of h hal o
andal*(dd@tew@m;bblcy@}ﬁwb%m un@astawfeg%ﬂm{ @&Weﬁéﬂore
or 5{}% ﬁtugﬁfpg&éét&?f}éﬁ %L;gcAt SpRone Iﬁ 4 Raxen tég,%ﬁae”b form a

e  compound accor clainms 1~
mhenﬁgn R4 is nethyl. 15 The compound accordlng to

f , | ai 12 wh R4 i t hyl .
T8 She Bursedhnbun i Hao omin s Ao kT RHENT . 1Y
V\’”eﬁ&éx%((féﬁﬁjc?cléﬁk?ﬁt@g%)fbf@moal‘k?i% heEaNO;. ﬁﬂﬁ@}'cﬁianm B,

met h , Isopropyl and cycl opropyl, ch
unshﬁsmmtydu(&sz)bw)@mﬂtaﬂd et (by- zzd)ﬂéycé?arhloﬁf@h unsubstituted or

substl s sel ected fir conpound
accibs Wge%tbaf Oa{lr?)})r gexe %?bsf) elgs %Jlgct%frgn% dG ;Bgﬁ st Wher ei n
R12 is gedfcheendiftoss et]cﬂtﬂlygé elipydionslipitiiagCofo)alkyl, alkylene,
hydrogen hal o, ani no, ,al koxy, carbonyl

Eh«#@@@n@im de samingrippinoalley iy RRERIARY, blggﬂl?%‘ﬂg)r iRy shepryl,
P oSO SR ) by s o
sub&ilbf hmbblcgcﬂbﬁkylemtémoynl@mmeﬂletglgaryrﬂ‘@tqg@hwﬂdyl

according t one.of cla [
r13hrierocdelpdke %W*Péﬂﬁ‘i%ﬁé“b‘?%%@“&éﬁ%‘?‘?t?i& Gt LRoaty
hy dp,pa8is, dash 8f wﬁf@h R urdlkPted SUBORUI@Y®Y a substituent selected
am nocar%ony sul fonyl, carbonyl am no, sul fonyl am no,

( Clfibo) @tdupl3; ‘and
Group B consists of halo, nitro, cyano, thio, oxy, hydroxy, carbonyloxy,

(Crio)alkoxy, (Ca.12)aryloxy, hetero(Ci.ig)aryloxy, carbonyl, oxycarbonyl,
aminocarbonyl, amino, (C)_ig)alkylamino, sulfonamido, imino, sulfonyl, sulfinyl,
(Cy.10)alkyl, halo(Cy.qo)atkyl, hydroxy(Ci.ip)alkyl, carbonyl(Cy.ipyalkyl,
thiocarbonyl(C).jo)alkyl, sulfonyl(C).jg)alkyl, sulfinyl(Ci.1e)alkyl, (Ci.10)azaalkyl,
imino(C.10)alkyl, (Ca.iz)cycloalkyl(Cy.s)alkyl, hetero(Cs.z)eycloalkyl(Cy.jo)alkyl,
aryl(Cy.1o)alkyl, hetero(Cy.)aryl(Cr.s)alkyl, (Co.i2)bicycloaryl(Ci.s)alkyl,
hetero(Cg.12)bicycloaryl(Cy.s)alkyl, (Ci.z)cycloalkyl, hetero(Csaz)eycloalkyl,
(Co.12)bicycloalkyl, hetero(Cs.12)bicycloalkyl, (Cyr2)aryl, hetero(Ci.ig)aryl,
(Co.12)bicycloaryl and hetero(Cy.12)bicycloaryl.
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het er o( C3. 12) cycl oal kyl and aryl, each unsubstituted
or substituted by one or nore substituents sel ected
fromGoup A 19. The conpound according to claim1l
sel ect ed fron1the gr oup consisting of. 5

nyl - 9H r|d 2
ResmrRy R R PBHGE sty o BRI RAE 42, 3.6 1 ndol e:

5-(3-(ethy|sulfonyl)phenyl) yrido [ 2, 3-b]indol e;
N-(3-(911-pyrido [2,3-Db] i yl ) phenyl ) et hanesu
fonam de; 5-mtolyl-9H pyrndo_[2, 3-b] indole;

N-cycl opropyl - 3- (9H pyri do - b]

i ndol - 5- yI)benzenesquonanpge
5- (3- met hoxyphenyl ) - Olz, | - pyRi do/[ 2, 3-b] indole; 5-(3

(ethylsulfonyl)phenyl) 8- e -9 Fprrldo [2,3 -D]
I ndo |e;
5-(3- (ethylsulfonyls p 3 o|nethyl 911 - pyri do
[2,3-b] indole; N [
i ndol - 5-yl t hi 0) prehy™pacCet aii de R4
5- (benzyl t hi 0) - 9H pyri do [2*3 b] i ndol (&)
5- (phenyl t hi 0) - 9H pyri do[ 2, 3- b] i ndol e; and
5- ( bemdwtdithi 0) - 8- net hyl - 9H pyrido [ 2, 3-b] indole. 185
20. A pharmaceutical conposition conprising, as an
active imgrsemieofionathe gapeuodsistigadiOdit i tandanyndne of
claims 1-19. 21. A conpound according to any one of

clai ms 1R 19s §cddctddSRord ShedertBebGR¥EAE of BRiroAnchaiPaiing cyano,
according to any one of clains 1-19 for use in

t r eidid. ayy-dedeey, #lkow, ampete@gmweg%wé ARG
c| atd“](%glk?]'l‘@lﬂﬁ@?'sﬂlf&{%ﬁn&@%ﬁ{o b3Re SERE0L (e oMbl

danous ¢
aSt l:ia?@fﬂl@J)ﬂky“ﬁwbﬁm)’léﬁl%Mlqtmgtocwbﬂmﬁ({hﬁbﬂhﬂa %Uﬂfogyl(cl ia kyl,
smal | - ancer., adder. n ead and nec
can%ﬁnﬁﬁéﬁmﬁﬁaam@{? Z{:I kﬁ%l]&ygrf@é‘i‘o(a %F‘ﬁﬁ( bate cancer,
SLF tégtﬁf;dl?&eggyl(@lmlkylcl%!téro NG FARIRY1(C GhdIRBaryl(C:.10)alkyl,
hcteroaryi(Cl syalkyl, (Co.12)bicycloaryl(C.s)alkyl,
hetero(Cg-12)bicycloaryl{Cy.s)alkyl, (Cs.12)eyeloalkyl, hetero(Ca.ip)eycloalkyl,

(Co.12)bicycloalkyl, hetero(Cs.i2)bicycloalkyl, aryl, heteroaryl, (Co.i2)bicycloaryl

and hetero(Cy.12)bicycloaryl, each unsubstituted or substituted by one or more
substituents selected from Group A, or any iwo Rys are taken together to form a

ring.

The compound according to claim 1, of the formula (1B):
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genitourinary cancer, gastrointestinal cancer, thyroid
cancer and skin cancer. 24. A conpound according to
any one of clainms 1-19 for use in treating
inflammation, inflanmmatory bowel disease, psoriasis,
or tr q@ggﬁnt rejection in a manmmal . 25. A conpound
according to any one of claims 1-19 for use in

t { { | |
Cor t 1 corhiatiegshann MfafPBLRRL @%%&#ﬁ e on &

Di sease, ,Par ki n sease ten

par ki nso%iséwelf)ﬁ??fgﬁ%@ﬁ‘%%r O%Eﬁfﬁﬁﬁ% 8’;]?3?&1 b"ﬁo PR cgano,

Di s @xy NiyaranNalRb ek 'asy1dlys ﬁ@é@arﬁéﬁyol&ﬂ‘bom ahihbauna

and other chronic neurodegenerative di seases, Bi pol ar
Di s€asealkymiee.isydorrgde.deyne, seimybseliion, (Ci. iobalkyl,

ggﬂftw?g@g'p@ vgi’ igr%rgl&ya{ i bzallg’n’qg{ogr%%marﬁl{ad%lfﬂ’ s%(l)igsﬁ_gig%w&aikyl,

accmﬁﬁhh)ﬁ@?;tgmll@dyarmme (Of. myzilkgﬂ nmuio((llag)ﬁldlyi use in

AR Ch R S e S L CRE)

CogndtéroM§1(CReRalKyN 6((39 gggwctda\éﬁ(dlrgpcgk}rment No Denenti a,

mld cognhitive de neur ocogni ti ve decline,

Lat keterpfle. 19@?0(;19](0&’()11(1@33)@1 kyhdRorycycloptih, metero(Emab)cycloaliyl,

cog e nd netlc al o

e (B A M D T S e R R S
1- 1éhdf iRtero@s). Jﬁ)Blcpﬂ@M@nfehﬂ&llﬁﬂbsﬁm&&I bin@bstitar@mlicde or more
rel at ed di seases hei mer' s Di sease and conditions
as sBOPELERs ﬁﬁlﬁqﬁeddrﬁrasfé@w A 8T anyeliivet s Fdale toggiher to form a
conppynd of claim27, wherein the denentia related
dlseéﬁes are selected fromthe group consisting of
Front ot enporal denentia Parkinson's Type, Parkinson
. denEg ¢ammong laecordifig Gualmm Hl of teiefoentiagd]Cxli seases with
associ ated neurofibrillar t ng5e pat hol ogi es,
predenent ed states, vascul arvgenentia, denentia with
Lewy bodi es, Front ot enperal Aéfenti a and denenti a
pugilistica. 29. A co according to any one of
claims 1-19 for use in i ng thritis in a
manmal . 187

H (IC)
wherein

Ry is selected from the group consisting of amino, (C). o)alkylamino,
(Ci-10)alkyl, halo(Cy.jp)alkyl, hydroxy(C,.s)alkyl, carbonyl(C,.)alkyl,
thiocarbonyl(C.3)alkyl, sulfonyl(Ci.3)alkyl, sutfinyl(Ci.3)alkyl, amino (Cy.jp)alkyl,
(Cs.i2)eycloalkyl(C).s)alkyl, hetero(Ca. p)eyeloalkyl(Cyos)alkyl, aryl(Cy.jo)alkyl,
heteroaryl{C.s)alkyl, (Cs.;2)cycloalkyl, hetero(Cs.iz)eycloalkyl, aryl and
heteroaryl, each unsubstituted or substituted by one or more substituents selected

from Group A.
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6.

The compound according to claim 1, of the formula (ID):

QP

(D)
wherein

R is selected from the group consisting of amino, (C. g)alkylamino,
(Ci-ip)alkyl, halo(C;.jp)alkyl, hydroxy(C,.s)alkyl, carbonyl(C;.3)alkyl,
thiocarbonyl(C;3)alkyl, sulfonyl(Cy_3)alkyl, sulfinyl(C,.3)alkyl, amino (Cj.jp)alkyl,
(Cs.z)eycloalkyl(Ci.s)alkyl, hetero(Cs. 2)eycloalkyl(Cy_sdalkyl, aryl(Cy.1p)alkyl,
heteroaryl{Cy.s)alkyl, (Cs.12)cycloalkyl, hetero(Cs.jp)eycloalkyl, aryl and
heteroaryl, each unsubstituted or substituted by one or more substituents selected

from Group A.

The compound according to any one of claims 1-5, wherein Y is selected from the

group consisting of ~CHy-, -NH-, -O- and -S-.

7.

The compound according to any one of claims 1-5, wherein

Y, is selected from the group consisting of —O-, «(CR19R20)m-, “NRy-, -8~
and -S-CHj-;

m is selected from the group consisting 0of 0, 1, 2, 3,4 and 5;

Ry and Ry are selected from the group consisting of hydrogen, halo,
cyano, thio, oxy, hydroxy, carbonyloxy, alkoxy, aryloxy, heteroaryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, (C;. g)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (Cy.jp)alkyl, halo(C,.jp)alkyl, carbonyl{C,.3)alkyl,
thiocarbonyl(C.3)alkyl, sulfonyl(C,.3)alkyl, sulfinyl(C;.3)alkyl, amino (C;_g)alkyl,
imino(Cj.3)altkyl, (Cs.j2)eycloalkyl{Cy.s)alkyl, hetero(Cs.12)eycloalkyl(C).s)alkyl,
aryl(Cy.ip)alkyl, heteroaryl(Ci.s)alkyl, (Co.1a)bicycloaryl(C;_s)alkyl,
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8.

hetero(Cs.12)bicycloaryl(Cy.s)alkyl, (Ciaa)eycloalkyl, hetero(Cs.n)eyeloalkyl,
(Co.na)bicycloaikyl, hetero(Cy.iz)bicycloalkyl, aryl, heteroaryl, (Co.j2)bicycloaryl
and hetero(Cy.j2)bicycloaryl, each unsubstituted or substituted by one or more
substituents selected from Group A, or Ryg and R, are taken together to form a
ring, unsubstituted or substituted by one or more substituents selected from Group
A;and

Ry is selected from the group consisting of hydrogen, carbonyloxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl, oxycarbonyl, (C.jp)alkylamino, sulfonamido,
imino, sulfonyl, sulfinyl, (Cy.io)alkyl, halo(C,. p)alkyl, carbonyl{C,_3)alkyl,
thiocarbonyl(C,.3)alkyl, sulfonyl(C,s)alkyl, sulfinyl(C,3)alkyl, amino (Cy.jp)alkyl,
imino(C3)alkyl, (Ca.pp)eycloalkyl(C.s)alkyl, hetero(Cs.jp)eycloalkyl(C).5)alkyl,
aryl(Ci.jp)alkyl, heteroaryl(C.s)alkyl, (Co.12)bicycloaryl(C,.s)alkyl,
hetero{Cs.12)bicycloaryl(Cy.5)alkyl, (Cs.i2)eycloalkyl, hetero(Cs.pz)eyeloalkyl,
(Cs.12)bicycloalkyl, hetero(Cs.j2)bicycloalkyl, aryl, heteroaryl, (Cy.12)bicycloaryl
and hetero(Ca.12)bicycloaryl, each unsubstituted or substituted by one or more
substituents selected from Group A, or Ry and Ry, are taken together to form a
ring, unsubstituted or substituted by one or more substituents selected from Group

A.

The compound according to claim I or claim 2, wherein Yj is selected from the

group consisting of —CH;-, -NH-, -O- and -S-.

9.

The compound according to claim 1 or claim 2, wherein

Y3 is selected from the group consisting of —O-, (CR19R20)m-, -NRp-, -5~
and -S-CHy-;

m is selected from the group consisting of 0, 1, 2, 3, 4 and 5;

Ry9 and Ry are selected from the group consisting of hydrogen, halo,
cyano, thio, oxy, hydroxy, carbonyloxy, alkoxy, aryloxy, heteroaryloxy, carbonyl,
oxycarbonyl, aminocarbonyl, amino, {C,.;g)alkylamino, sulfonamido, imino,
sulfonyl, sulfinyl, (C).1p)alkyl, halo(C).jg)alkyl, carbonyl(C.3)alkyl,
thiocarbonyl(C,.3)alkyl, sulfonyl(C;.3)alkyl, sulfinyl(C;.3)alkyl, amino (C).;p)atkyl,
imino(C3)alkyl, (Cz.12)cyeloalkyl(Cy.s)alkyl, hetero(Cs.1pjcycloalkyl(Cy.s)alkyl,
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aryl(Ci.ioyalkyl, hetercaryl{(C.s)alkyl, (Co.2)bicycloaryl(C).syalkyl,
hetero(Cs.i2)bicycloaryl(Ci.s)alkyl, (Cs.iz)cycloalkyl, hetero(Cs.yz)cycloalkyl,
(Co.rz)bicycloalkyl, hetero(Cs.ya)bicycloalkyl, aryl, hetercaryl, (Co.12)bicycloaryl
and hetero(Ca.12)bicycloaryl, each unsubstituted or substituted by one or more
substituents selected from Group A; and

Rj) is selected from the group consisting of hydrogen, carbonyloxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl, oxycarbonyl, (Cy.je)alkylamino, sulfonamido,
imino, sulfonyl, sulfinyl, (C,.p)alkyl, halo(C,.ip)alkyl, carbonyl(Cy;)alkyl,
thiocarbonyl(C3)alkyl, sulfonyl(C;.5)alkyl, sulfinyl{C3)alkyl, amino (Cy.yg)atkyl,
imino{C,.3)alky!, (Cs.;z)eycloalkyl(C).5)alkyl, hetero(Cs.jp)eycloalkyl(C.s)alkyl,
aryl(Cj.io)alkyl, heteroaryl(C).s)alkyl, (Co.j2)bicycloaryl{Cy.s)alkyl,
hetero(Cy.2)bicycloaryl(C.s)alkyl, (Ci.iz)eycloalkyl, hetero(Ci.iz)eycloalkyl,
(Co.z)bicycloalkyl, hetero(Cs.1z)bicycloalkyl, aryl, heteroaryl, (Co.1z)bicycloaryl
and hetero(Cy.12)bicycloaryl, each unsubstituted or substituted by one or more

substituents selected from Group A.

10. The compound according to claim 1, wherein -Y3-Rys is selected from the group
consisting of aryl, heteroaryl, (Co.jp)bicycloaryl and hetero(Cy.12)bicycloaryl, each

unsubstituted or substituted by one or more substituents selected from Group A .

11.  The compound according to any one of claims 1-5 and 8-10, wherein R, is selected
from the group consisting of hydrogen, halo, amino, alkoxy, carbonyloxy, aminocarbonyl,
sulfonyl, carbonylamino, sulfonylamino, (Cj.10)alkyl, hetero(Cs.2)cycloalkyl and aryl,

each unsubstituted or substituted by one or more substituents selected from Group A,

12, The compound according to any one of claims 1-11, wherein Ry is selected from
the group consisting of hydrogen, halo, amino, alkoxy, {Cy.10)alkyl,
hetero(Cs.i2)eycloalkyl and aryl, each unsubstituted or substituted by one or more

substituents selected from Group A.

13, The compound according to any one of claims 1-12, wherein Ry is selected from
the group consisting of hydrogen, halo and (C,.5)alkyl, unsubstituted or substituted by one

or more substituents selected from Group A,
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14. The compound according to any one of claims 1-12, wherein R4 is methyl,
15. The compound according to any one of claims 1-12, wherein Ry is {rifluoromethyi.

16. The compound according to any one of claims 1-15, wherein Rg is selected from
the group consisting of methyl, ethyl, isopropy! and cyelopropyl, each unsubstituted or

substituted by one or more substituents selected from Group A.

17. The compound according to any one of claims 1-10 and 12-16, wherein R, is
selected from the group consisting of hydrogen, halo, amino, alkoxy, carbonyloxy,
aminocarbonyl, sulfonyl, carbonylamino, sulfonylamine, (Cy.y0)alkyl,
hetero(Cj.12)eycloalky! and aryl, each unsubstituted or substituted by one or more

substituents selected from Group A.

18.  The compound according to any one of claims 1-11 and 13-17, wherein R;3 is
selected from the group consisting of hydrogen, halo, amino, alkoxy, carbonyloxy,
aminocarbonyl, sulfonyl, carbonylamino, sulfonylamino, (Cy.yp)alkyl,
hetero(Cs.12)cycloalkyl and aryl, each unsubstituted or substituted by one or more

substituents selected from Group A.

19.  The compound according to claim 1 selected from the group consisting of:
5-phenyl-9H-pyrido[2,3-b]indole;
5-(3-(methylsulfonyhpheny}-9H-pyrido[2,3-b]indole;
5-(3-(ethylsulfonylphenyD-9H-pyrido[2,3-blindole;
N-(3-(9H-pyrido[2,3-blindol-5-yl)phenyl)ethanesulfonamide,
5-m-tolyl-9H-pyrido{2,3-blindole;
N-cyclopropyl-3-(9H-pyrido|2,3-b]indol-5-y1)benzenesulfonamide;
5-(3-methoxyphenyl)-9H-pyrido[2,3-b]indole;
5-(3-(ethylsulfonyl)phenyl)-8-methyl-9H-pyrido]{2,3-b]indole;
5-(3-(cthylsulfonyl)phenyl}-3,8-dimethyl-9H-pyrido[2,3-blindole;
N-(4-(9H-pyrido[2,3-b]indol-5-ylthio)phenylacetamide;
5-{benzylthio)-9H-pyrido[2,3-blindole;
5-(phenylthio)-9H-pyrido[2,3-blindole; and
5-(benzyithio)-8-methyl-9H-pyrido[2,3-b]indole.

185



20. A pharmaceutical composition comprising, as an active ingredient, a compound

according to any one of claims 1-19.
21. A compound according to any one of claims 1-19 for use as a medicament.

22, A compound according to any one of claims 1-19 for use in treating cancer in a

mammal.

23, The compound of claim 22, wherein the cancer is selected from the group
consisting of squamous cell carcinoma, astrocytoma, Kaposi's sarcoma, glioblastoma, non
small-cell lung cancer, bladder cancer, head and neck cancer, melanoma, ovarian cancer,
prostate cancer, breast cancer, small-cell lung cancer, glioma, colorectal cancer,

genitourinary cancer, gastrointestinal cancer, thyroid cancer and skin cancer.

24. A compound according to any one of claims 1-19 for use in treating inflammation,

inflammatory bowel disease, psoriasis, or transplant rejection in a mammal,

25. A compound according to any one of claims 1-19 for use in preventing or treating
amyotrophic lateral sclerosis, corticobasal degeneration, Down syndrome, Huntington’s
Disease, Parkinson’s Disease, postencephelatic parkinsonism, progressive supranuclear
palsy, Pick’s Disease, Niemann-Pick’s Disease, stroke, head trauma and other chronic
neurodegenerative diseases, Bipolar Disease, affective disorders, depression,

schizophrenia, cognitive disorders, hair loss and contraceptive medication in a mammal.

26. A compound according to any one of claims 1-19 for use in preventing or treating
mild Cognitive Impairment, Age-Associated Memory Impairment, Age-Related Cognitive
Decline, Cognitive Impairment No Dementia, mild cognitive decline, mild neurocognitive
decline, Late-Life Forgetfulness, memory impairment and cognitive impairment and

androgenetic alopecia in a mammal.

27. A compound according to any one of claims 1-19 for use in preventing or treating
dementia related diseases, Alzheimer’s Disease and conditions associated with kinases in a

mamimal,
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28.  The compound of claim 27, wherein the dementia related diseases are selected
from the group consisting of Frontotemporal dementia Parkinson’s Type, Parkinson
dementia complex of Guam, HIV dementia, diseases with associated neurofibrillar tangle
pathologies, predemented states, vascular dementia, dementia with Lewy bodies,

Frontotemporal dementia and dementia pugilistica.

29. A compound according to any one of claims 1-19 for use in treating arthritis in a

mammal.
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