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Backeround Art

[0003] The protein kinases represent a large family of proteins, which play a central role
in the regulation of a wide variety of cellular processes and maintaining control over cellular
function. A partial, non-limiting, list of these kinases include: receptor tyrosine kinases such
as platelet-derived growth factor receptor kinase (PDGFR), the receptor kinase for stem cell
factor (c-kit), the nerve growth factor receptor (trkB), the fibroblast growth factor receptor
(FGFR3) and the colony stimulating factor 1 receptor (CSF1R); non-receptor tyrosine
kinases such as Abl, the fusion kinase BCR-ADbI, Fes, Lck and Syk; and serine/threonine
kinases such as b-RAF, MAP kinases (e.g., MKK6) and SAPK2B. Aberrant kinase activity
has been observed in many disease states including benign and malignant proliferative
disorders as well as diseases resulting from inappropriate activation of the immune and

nervous systems.

Disclosure of the Invention

[0004] The invention provides compounds and pharmaceutical compositions thereof,
which may be useful as protein kinase inhibitors.

[0005] In one aspect, the invention provides compounds having Formula (1):
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the i mune and nervous systens. D sclosure of the
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R' and R? are independently halo, (CR,)R®, (CR.):NR'R?, (CR»)OR’, (CR,)SR’, or
an optionally substituted C;.¢ alkyl, C, ¢ alkenyl or C, ¢ alkynyl;
R%is (CR2)kR®, (CR,)140R’, (CR)14NR'R?, or an optionally substituted Cy alkyl,

Cy6 alkenyl or Cy¢ alkynyl;

R* is (CRy)R®, (CR,)xOR’, or an optionally substituted Cy.¢ alkyl, C.¢ alkenyl or Csg
alkynyl;

RYis H, halo or C¢alkyl;

R®is an optionally substituted Cs_ cycloalkyl, or an optionally substituted 5-12
membered aryl, heterocycle or heteroaryl;

R’ and R® are independently H, (CRz)kNR7R8, (CRz)kORg, (CRz)k—R6, or an
optionally substituted C;_¢ alkyl, C,¢ alkenyl or C,¢ alkynyl; or R’ and R® together with N in
each NR'R® may form an optionally substituted ring;

R’is H, (CRz)k—R6, or an optionally substituted C;_¢alkyl, C,¢ alkenyl or C,_¢ alkynyl;

each R is H or C;alkyl having a carbon that is optionally substituted or replaced
with N, O, =0, S; or two alkylene groups in (CR;)x may form an alkenyl or alknynyl;

each optionally substituted C;¢ alkyl, C,¢ alkenyl or C,¢ alkynyl is optionally
halogenated or optionally substituted with N, O or S;

k is 0-6; and

nis 0-2;

provided L is C(O)NRC(O)NR, NRC(O)NR, NRC(O)NRC(O), NRC(S)NRCO or
NRCONRS(O)o, when R' is halo, (CR,)NR'R® or Cs_ heterocycloalkyl and R* is C alkyl.

[0006] In the above Formula (1), Y may be CH. In other examples, Z is N. In yet other

examples, nis 1; and R’ is halo or Ci¢ alkyl.



R6 is an optionally substituted C3-7 cycloal kyl, or an
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substituted G _6 alkyl, C2_6 al kenyl or C2_6 al kynyl;
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when Rl is hal o, (CR 2)kNR7RS
and R2 is G _6 alkyl. [0006]
Y may be CH. In othe
exanples, nis 1; 3§

(5_8 heterocycl oal kyl
p above Formula (1),
5 N. In yet other

} B i Rtalkyl . P ATE
N T G\NF Patent No.; R;2r4PC~Q [0007] In the above
Formula (1), R4 may b€ CGN6 alkyl, (CR 2)kO(C _6

al kyl) or (CR 2)kR6; R6 iézan optionally substituted

phenyl , C3-7 cycloalkyl, Or a 5-12 menberled

wherein R' is halo, (CRy)kR®, (CR2):NR'R?, (CR»)OR’, (CR,)SR’, or an optionally
substituted C;¢ alkyl or C,¢ alkenyl;

R’ is C 6 alkyl, (CR)R?, (CR,)14OR’ or (CR?)4NR'R%;

R’ is halo or Ci5 alkyl;

R*is Cy.6 alkyl, (CRy)O(C 1 alkyl) or (CR*)R;

R® is an optionally substituted phenyl, C;; cycloalkyl or a 5-7 membered heterocycle
or heteroaryl containing N, O or S;

R®is an optionally substituted phenyl, C;.7 cycloalkyl or a 5-12 membered
heterocycle or heteroaryl containing N, O or S;

R’, R® and R’ are independently H or Cyalkyl; or R’ and R® together may form an
optionally substituted 5-7 membered heterocyclic ring; and

each k is 0-4.

[0009] In the above Formula (2), R® may optionally be substituted with halo or an

optionally halogenated C,. alkyl; and R® may optionally be substituted with one or more
substituents as defined below.

[0010] In other embodiments, the invention provides a compound of Formula (3):



het erocycl e or heteroaryl containing N, Oor S; and k
is 0-4. [0008] In one enbodi nent, the invention
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R®is phenyl, Cs.7 cycloalkyl or a 5-7 membered heterocycle or heteroaryl containing

N, O or S, each of which is optionally substituted with halo or an optionally halogenated C,
alkyl;

R’, R*and R’ are independently H or C;¢ alkyl; or R’ and R® together may form an
optionally substituted 5-7 membered heterocyclic ring; and

each k is 0-4.

[0012] Examples of suitable 5-12 membered heterocycle or heteroaryl R® groups in the
above Formula (1), (2) and (3) include but are not limited to thiazolyl, thienyl, piperidinyl,
piperazinyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, imidazolyl, pyrazolyl, furanyl,
pyrrolyl, dihydropyrrolyl, oxazolyl, isoxazolyl, triazolyl, azetidinyl, thiadiazolyl,
benzimidazolyl, quinolinyl, tetrahydroquinolinyl, benzothiazolyl, benzothiophenyl,
benzodioxolyl, indazolyl, indolyl, indenyl, dihydroindenyl or dihydrobenzofuran.

[0013] Examples of suitable R'® groups include but are not limited to an optionally
substituted phenyl, piperazin-2-onyl, morpholinyl, thiazolyl, thienyl, piperidinyl,
piperazinyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, imidazolyl, imidazolidin-2-onyl,
pyrazolyl, furanyl, pyrrolyl, dihydropyrrolyl, oxazolyl, isoxazolyl, triazolyl, azetidinyl,
thiadiazolyl, or tetrahydropyranyl.

[0014] In the above Formula (1), (2), or (3), each optionally substituted C; ¢ alkyl, Cy ¢
alkenyl or Cy¢ alkynyl may optionally be halogenated or optionally substituted with N, O or
S (e.g., hydroxyl, ureayl or guanidinyl).

[0015] In the above Formula (1), (2) or (3), each said optionally substituted phenyl, Cs_
cycloalkyl, or 5-12 membered heterocycle or heteroaryl containing N, O or S, may

optionally be substituted with one or more substituents selected from the group consisting of



GNF Patent No.: P1274PCl10 [0011] In the above Fornul a
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and a pharmaceutically acceptable excipient.

[0017] In yet another aspect, the present invention provides methods for modulating
kinase activity, comprising administering to a system or a subject in need thereof, a
therapeutically effective amount of a compound having Formula (1), (2) or (3), or
pharmaceutically acceptable salts or pharmaceutical compositions thereof, thereby
modulating said kinase activity. In one embodiment, the invention provides methods for
modulating c-kit, PDGFRa, PDGFR, CSF1R, Abl, BCR-Abl, CSK, JNK1, JNK2, p38,
p70S6K, TGFp, SRC, EGFR, trkB, FGFR3, FLT3, Fes, Lck, Syk, RAF, MKK4, MKKG®,
SAPK2pB, BRK, KDR, c-raf or b-raf kinase, or mutant forms thereof. In other embodiments,
the invention provides methods for modulating c-kit, PDGFRa, PDGFRf, or mutant forms
thereof, and may directly contact c-kit, PDGFRo or PDGFR in vitro or in vivo.

[0018] The present invention also provides methods for treating a disease or condition
wherein modulation of kinase activity can prevent, inhibit or ameliorate the pathology and/or
symptomology of the disease or condition, comprising administering to a system or subject,
a therapeutically effective amount of a compound having Formula (1), (2) or (3), or
pharmaceutically acceptable salts or pharmaceutical compositions thereof, and optionally in
combination with a therapeutically effective amount of a second agent. When administered
with a second agent, the compound of Formula (1), (2) or (3), or pharmaceutically

acceptable salts or pharmaceutical compositions thereof may be administered prior to,
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pyrazol yl, furanyl, pyrrolyl, dihydropyrrolyl,
oxazol yl, isoxazolyl, triazolyl, azetidinyl,

wao bioasserzol yl , or tetrahydropyranyl. [0014] | nP€TES2007/081538
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tuen
disorder, an allergy disorder, an inflammatory disorder, irritable bowel syndrome (IBS), an

autoimmune disorder, a graft-versus-host disease, a mast cell associated disease, a metabolic
syndrome, a CNS related disorder, a neurodegenerative disorder, a pain condition, a
substance abuse disorder, a prion disease, a cancer, a heart disease, a fibrotic disease,
idiopathic arterial hypertension (IPAH), primary pulmonary hypertension (PPH), glioma and
a cardiovascular disease.

[0021] Examples of a mast cell associated disease which may be treated using
compounds and compositions of the invention include but are not limited to acne and
Propionibacterium acnes, Fibrodysplasia ossificans progressiva (FOP), inflammation and
tissue destruction induced by exposure to chemical or biological weapons (such as anthrax
and sulfur-mustard), cystic fibrosis; renal disease, inflammatory muscle disorders, HIV, type
II diabetes, cerebral ischemia, mastocytosis, macular degeneration, nasal polyposys, drug
dependence and withdrawal symptoms, CNS disorders, preventing and minimizing hair loss,
bacterial infections, interstitial cystitis, inflammatory bowel diseases (e.g., Crohn’s disease,
ulcerative colitis, indeterminate colitis, and infectious colitis), tumor angiogenesis,
autoimmune diseases, inflammatory diseases, multiple sclerosis (MS), allergic disorders
(including asthma), and bone loss.

[0022] Examples of neoplastic disorders which may be treated using the compounds and
compositions of the invention include but are not limited to mastocytosis, gastrointestinal

stromal tumor, small cell lung cancer, non-small cell lung cancer, acute myelocytic
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pis 0-4. [0016] In another aspect, the present
i nvention provi des pharmaceutical conpositions
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compound having Forrmula (1), (2) or (3), and a
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Wmnﬂmﬂba and blapd tsegkingfparasse infrstabiof., and nmay
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e present 1 nventi
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modu C r
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scleroderma, systemic lupus erythematosus, discoid lupus erythematosis, cutaneous lupus,
dermatomyositis, polymyositis, Sjogren’s syndrome, nodular panarteritis, autoimmune
enteropathy and proliferative glomerulonephritis.

[0026] Examples of graft-versus-host diseases which may be treated using the
compounds and compositions of the invention include but are not limited to organ
transplantation graft rejection, such as kidney transplantation, pancreas transplantation, liver
transplantation, heart transplantation, lung transplantation, and bone marrow transplantation.

[0027] Examples of metabolic syndrome which may be treated using the compounds and
compositions of the invention include but are not limited to type I diabetes, type 11 diabetes,
and obesity.

[0028] Examples of CNS related disorders which may be treated using the compounds
and compositions of the invention include but are not limited to depression, dysthymic
disorder, cyclothymic disorder, anorexia, bulimia, premenstrual syndrome, post-menopause
syndrome, mental slowing, loss of concentration, pessimistic worry, agitation, self-

deprecation and decreased libido, an anxiety disorder, a psychiatric disorder and

schizophrenia.



conbination with a therapeutically effective anount of
a second agent. Wien adm nistered with a second agent,
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¢oheamorﬁ d1s<§r6@2,QﬂholEX$1 n;ahesdedlﬁuim ahs@elanmhpasbé@ mhl&b%@ssomative
amn&sm cilssocmt%ve flrl]%ue aflg fhrs]somngv &jal Hécha(\‘(% i &Ql? B(ag? 151en% or

vehtioh T ar'e’ Rot
dglngB.‘IlﬁﬂDehmwa‘, raop, aetledingpaamdiy, andncat b@b@gslmustoxsder

an. i nfl ammat or i sor.d rritable bo
e e ar SarEr s 4 gRaY R o B Geoni
@hisESehia, and@sliffaeltlatcdsapaicad. di sease, a nmetabolic

a CNS rel ated di sorder, a neurodegenerative

syndr o
di [g&ﬂé e]f,xamé)leﬁ 8t Helgggﬁa?qeragﬁe dléorder which may be treéated using the

compounds and compositions of the invention include but are not limited to Alzheimer's
disease, Parkinson's disease, Huntington's disease, the prion diseases, Motor Neuron Disease
(MND), and Amyotrophic Lateral Sclerosis (ALS).

[0031] Examples of pain conditions which may be treated using the compounds and
compositions of the invention include but are not limited to acute pain, postoperative pain,
chronic pain, nociceptive pain, cancer pain, neuropathic pain and psychogenic pain
syndrome.

[0032] Examples of substance use disorders which may be treated using the compounds
and compositions of the invention include but are not limited to drug addiction, drug abuse,
drug habituation, drug dependence, withdrawal syndrome and overdose.

[0033] Examples of cancers which may be treated using the compounds and
compositions of the invention include but are not limited to melanoma, gastrointestinal
stromal tumor (GIST), small cell lung cancer, and other solid tumors.

[0034] Examples of fibrotic diseases which may be treated using the compounds and
compositions of the invention include but are not limited to cardiac fibrosis, hepatitis C
(HCV), liver fibrosis, nonalcoholic steatohepatitis (NASH), cirrhosis in liver, pulmonary

fibrosis, and bone marrow fibrosis.



subst ance abuse di sorder, a prion disease, a cancer, a

heart disease, a fibrotic disease, idiopathic arteri al
whypsensessi on (| PAH), primary pul nonary hyper t BOIEUS2007/081538

(PPH), glioma and a cardi ovascul ar di sease. [0021]

Exanpl es of a mast cell associated di sease whi ch may

be treated using conpounds and conpositions of thePATENT

i nvention include but are not limted to

Pr opi oni bact eri um acnes, Fi brodyspl asi a @@E eﬂt Q: P1274PCI0

Pri0g3;s8 SEAavigbles BGPQrdlom&hlmase@ Ki/hﬁ:ﬁdnatylb‘é$ﬂéaed1&§ﬁg’ tHe Ebrdpbunds

duced . b Xposur e, to cal or_ bial ogi cal
?’gﬁelﬁp%l‘%‘ﬁ EQE‘S}PVS?{H’%‘EH “hﬂ%flatrlﬂl)“tedé?/g‘t%”@ HﬁFtBIFlgéri‘@"afdlal
ihRRaon Hos £36 hdaﬂ&dlmmr&bmyw By skt firfariaHtdhosis, and
type Il diabetes, cerebral ischem a, mastocytosis,

YeReWHI SOt gener at i on, nasal pol yposys, drug dependence
ango) t hdhavabodyiemt &ﬁﬁ)ouma%g PEERISL), Qﬁ)edf enthd)bearndh for

mnimzing hair |oss, bacterial infectio
traatieg Ryperepgnorbifist fibross, nuhmqnammp@feylsmw@pmm apd gsagiovascular
4&8& Crohn's disease, ulcerative colitis,
eterm nate colitis, and infectious colitis), tunor

ang0¥d enediermorg sheopreseniiavedtisepiopides fonfie asmedtacoynpound having

S [ .
%rﬁlgﬁz @i’ %2& %};?E),hog_h?arﬁl%l: S]Elgﬁfﬁ/e c{ g@ﬂe SF%SJOO% é)?ﬁr&x géu%l e{lqgl(%l?osulons
theeqzﬂ a&ltdpdomh'llsd)m ot&nlanaMon &vhthrmlyermumaﬁabﬁ@btlus aungurlt hfa second
a§u1i1t alr'{]ge IrI_]l%I%u oture olcarorrngezl R)r tri ﬂlnigslgllsgzgstse{o?cgondglgg tmo%ig‘ated by

Ighdse aalvity Lﬁmfculaﬂyfalldlt B]BGFRbcumgGEIammFanAm- BORIAbICE€$SK, INK1,
| ung cancer, acute el oF%t icP AT N T G\NF

t
R p RTOFAEL 6Bt T SUPeFRYRBITBAT Fie. I ebuRBmRF. MKK
I{Xk%oéxpkﬁﬁ tElfK %![g SFor bcqu ﬁﬂhs% Mtﬁg 0N fhereof. In particular

embodiments, the compounds of the invention are used in the manufacture of a medicament
for treating a disease or condition modulated by PDGFRa, PDGFRJ, the c-kit kinase
receptor, or mutant forms thereof.

[0038] In the above methods for using the compounds of the invention, a compound
having Formula (1), (2) or (3) may be administered to a system comprising cells or tissues.
In other embodiments, a compound having Formula (1), (2) or (3) may be administered to a

human or animal subject.

Definitions

[0039] “Alkyl” refers to a moiety and as a structural element of other groups, for
example halo-substituted-alkyl and alkoxy, and may be straight-chained or branched. An
optionally substituted alkyl, alkenyl or alkynyl as used herein may be optionally halogenated
(e.g., CFs), or may have one or more carbons that is substituted or replaced with a
heteroatom, such as NR, O or S (e.g., —-OCH,CH,0O-, alkylthiols, thioalkoxy, alkylamines,
etc).

[0040] “Aryl” refers to a monocyclic or fused bicyclic aromatic ring containing carbon
atoms. For example, aryl may be phenyl or naphthyl. “Arylene” means a divalent radical

derived from an aryl group.



| eukem a, col orectal carcinoma, gastric carcinoma,
testicular cancer, glioblastonma and astrocytonma.

w(Q 0®RB317Exanpl es of allergy disorders which nmepChES2007/081538
treated using the conpounds and conpositions of the
i nvention include but are not limted to asthma,
allgrgic rhinitis, aIIergicdsinusitis, anaphylacti(iDATENT
syndrone, urticaria, angi oedema, atopic titis,
allergic contact dermatitis, erythema noggﬁgpentNo P1274PCI0
erpgo41¢ meHdmBbAr 1 antied heﬂatnam 0USInEF Oityl oRg wheRWnk b Siore of the
insect bite skin inflamm and bI od suckln
Tgraephess i APEETOAoT, rﬁxafnﬁ Fhe%{ YF PRt %ﬁ"rﬁlﬁ}”&ii &
plirgor GR6S1, \Mmlagdlyl n(b;@hﬁ}ll Q@t@ﬂnﬂsw@%mﬂﬁylcwmwml and
conposi tions of i nvention include but are nqg
Yengtihigpyranyl rbﬁ%mﬁla% E}anlgrlpmlw% bettzemntﬂ%é?lylvpxr}r%ldmyl furanyl,

&Q%Jﬁafs@m%@%gm@?ﬂw Eétﬁzolﬁsﬁﬁ%[}ﬁ hhiehi1Set@nd gouty

arthritis | ' es ‘of aut oi nMmune di sorders
wHPR4R] ndrycaskocy plisatnad aweﬁ gerehaetetsiip o saidrgted agpartially unsaturated,

ARRS AR PN G0 A B 10 i o
qmbnaémmmsytu@nds@awmpm Mifhmﬁatlbiaylplt@mémr@%@@g@gs include but
e‘ré F(Q)h’ml{éh g%ﬁio'p}/o%\d/l g%gcgotél%ﬂ | Ee]lgém tﬁ rcgk o iSﬁ I ?Hépropylene
@mkwawnthucs | ocal or system c scleroderma, systenmic

| t]’_pbl%é g%y‘fl grg}:atcﬁg’ }C'I}Z%” rflg{ugeﬁdﬁlggeu% 13%’5 aefe egtfohrear}:g bocgcﬁb ring above,

Whedgih One & rsyre dng) a@bom Mmroapana%mamp& a ]mﬁrmymmﬂ@ may

S SR TR
pfatyscthg eiduPAERAMPISE SfthetieyEIQREH MEfudabak GORR Oisdided eGoholino,
[Eyrllreolllllrr]lgzlle[r)])t/rlro%rc]llrlly{]g logg %1p%%latzm?lr %1pgr?cthn3lzll [Tpérled?nglooneolr %{]oxa—S—aza—
spiro[4.5]dec-8-yl, etc.

[0044] Unless otherwise indicated, when a substituent is deemed to be “optionally
substituted,” it is meant that the substituent is a group that may be substituted with one or
more group(s) individually and independently selected from, for example, an optionally
halogenated alkyl, alkenyl, alkynyl, alkoxy, alkylamine, alkylthio, alkynyl, amide, amino,
including mono- and di-substituted amino groups, aryl, aryloxy, arylthio, carbonyl,
carbocyclic, cyano, cycloalkyl, halogen, heteroalkyl, heteroalkenyl, heteroalkynyl,
heteroaryl, heterocyclic, hydroxy, isocyanato, isothiocyanato, mercapto, nitro, O-carbamyl,
N-carbamyl, O-thiocarbamyl, N-thiocarbamyl, C-amido, N-amido, S-sulfonamido,
N-sulfonamido, C-carboxy, O-carboxy, perhaloalkyl, perfluoroalkyl, silyl, sulfonyl,
thiocarbonyl, thiocyanato, trihalomethanesulfonyl, and the protected compounds thereof.
The protecting groups that may form the protected compounds of the above substituents are
known to those of skill in the art and may be found in references such as Greene and Wuts,
Protective Groups in Organic Synthesis, 3" Ed., John Wiley & Sons, New York, NY, 1999,
and Kocienski, Protective Groups, Thieme Verlag, New York, NY, 1994, which are

incorporated herein by reference in their entirety.
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transpl antation graft rejection, such as kidney
transpl antati on, pancreas transplantation, liver
WO casspl7ant ati on, heart transpl antation, |ung PCT/US2007/081538
transpl antati on, and bone marrow transpl antati on.
[0027] Exanpl es of netabolic syndrome which may be
treated using the conpounds and conpositions of th

PATENT
i nvention include but are not limted to
di abetes, type Il diabetes, and obesity. GF%EE@ tNo.: P1274PCI0

EX0043] €Bhetrn{sNCo-a@haisathidh” 90 raaibsesaiahidimyoter tHeakt adused
usi.ng the co oundsasnd,congog;h%ons of the invention
heprd t8 &N SRONRATS A IRisRHOY iﬁleééeglﬂﬂi?ﬁapekﬂ%acgﬁ’g‘fﬁfoca single

FhtisQAr ARlare iGEHQLEH e GhRREAIGEg mBMAK SR, thdAbehtdhR not
prenmenstrual syndrome, post-nengpause syndrone, nenta

P HHRTHY 3G STy dRRaNtP e P%%ﬁimlﬁé%luom% ithe sApietijne.

aqpd4l) | B tep et h%%li’d’c&ﬁﬁﬁl' BhbARforas LeATER I feRid8.a pRdtuct
anX|et di sor psychiatric disorder and

stk @hiing qw CAm"I’lnElgNCfFVWe‘{ha]@tér@?d Nsludesioply fprdjapd non-
i&g%g&lgﬁm 'offéhe Qlive SR&R so'i*h&ef}ﬁ“ ﬁk&%m\éﬁ'a&&”mn%at the

treaﬁe u5|ng he conpounds and conp03|t|ons of
dcrivemgiediants red. @ dempernd pf Eommia (1) arid 2eep-2eontbinp bbr:hradmlmstered toa

%ﬂ@ﬂt%ﬁﬁdl&ﬂeouﬁg ;ﬁ?fh@ f&tn g&'lz‘ﬁ dgcor ‘38&&%& Sk Qi ‘ﬁ&ﬁf-ﬁké}ﬁ'
epressi on, ractory essi on, and seasona
@emreasm”cmeanEmampb e@iveﬁngafrdxane;t y g0 ®@orpdendsofifformaina g ynd e co-
ager? atre %otﬂ adm 1sttegfgd %8 %g%’lng a§:’] Sep A ate en[‘ip gséitféer glrr]nulta{leougy,
cﬁ)ﬁ&ﬁ@lﬂﬂj‘z eﬂseqmetnhallw\plﬂr Memamhahme mmﬁlls,dwl&m’lﬁ] Bwh administration

PR 2 2B a0 EP DR BRSPS SO Baguin
THes@tedl Ko applids @a0etdl theply, arpx ihe tamhi BrRfEIEsE. thieX anmbre Sctive
Dereleyehtatric

[0047] The term "therapeutically effective amount" means the amount of the subject
compound that will elicit a biological or medical response in a cell, tissue, organ, system,
animal or human that is being sought by the researcher, veterinarian, medical doctor or other
clinician.

[0048] The term "administration” or "administering" of the subject compound means
providing a compound of the invention and prodrugs thereof to a subject in need of
treatment.

[0049] “Mutant forms of BCR-AbI” means single or multiple amino acid changes from
the wild-type sequence. One group of mutations (G250E, Q252R, Y253F/H, E255K/V)
includes amino acids that form the phosphate-binding loop for ATP (also known as the P-
loop). A second group of mutations (M351T, E355G) clusters in close proximity to the
catalytic domain. A third group of mutations (H396R/P) is located in the activation loop,
whose conformation is the molecular switch controlling kinase activation/inactivation. A
fourth group of mutations (V289A, F311L, T3151, F317L) have also been reported. Unless

otherwise stated for this invention, Ber- Abl refers to wild-type and mutant forms of the

enzyme.
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di sorders which nay be treated using the conpounds and
conpositions of the invention include but are not

wo 209BOEKIST 0 pani ¢ attacks, including psychosi SPCT/US2007/081538
del usi onal di sorders, conversion disorders, phobias,
mani a, delirium dissociative episodes including
di ssoci ati ve amesi a, dissociative fugue and
di ssoci ative suicidal behavior, seIf-neghgg%, VH9|
or aggressive behavior, trauma, borderli atent No.:
Medsonahirfiyg Oandle asuitdonpsychosi s such as
schi zophreni a, including paranoid schizophrenia,
di [80809 aMtezbe HiG N eat@NPOTidEs, cofpbaide Ah€ pisehhceofdar &mipsitions

nd undi fferentiated schi zophreni.a. [0030] Exanpl es of
ﬁ@ﬁ@bﬁgﬁ HeY ?PW‘H&?B@Fﬂbﬁn&ﬁﬂﬁﬂmﬁﬁy be treated using
t N0 NMPQHA Bspe@N@le GRBRMAAI Prdvadts cOhpdu8s haV oAl (1):
include but are not limted to Al zheiner's di sease,
Par ki nson' s di sease, HuntiRigt oS | sease, the prion
di seases, Mdtor Neuron Dispase [( (Rand Anyot rophi c
Lateral Sclerosis ( npl es of pain
condi ti ons which ma{§f be |treafed usi kg ®he conpounds
and conpositions g Q ' ion include but are not
limted to acuteF%ain, po opeFﬁtive pai n, chronic
pai n, nociceptive pain, cagicer pain, neuggpathic pain
and psychogeni c_pai n syndrone. [0032] Exanples of
substaReBEmpcHtiglly grqgai bﬁﬂﬁéﬁ“ﬁﬁyw%%m?%eated usi ng the

conmpoufhsy AB¢hdepRRGIyidressNOof the invention include
but are not limted to drug addi cti on, drug abuse,

dr ug IHaBiReGEi 60 NGs GO RORER CER CUN IR NRRAP NBHED o nre
ﬁﬁéGQNﬁ@@pgﬁs«5ﬁ9§ﬁﬁR@égﬁgh§%Qpf cancers whi ch may be

treated using the conpounds and, -
R' and R’ are independently halo, (CR»)R®, (CR)WNR'R?, (CR,)OR’, (CR»),SR?, or

TENT
274PC10

an optionally substituted C;.¢ alkyl, C, ¢ alkenyl or C, ¢ alkynyl;

R is (CRo)R®, (CR,)140R’, (CR»)14NR'R?, or an optionally substituted Cy. alkyl,
Cy6 alkenyl or Cy¢ alkynyl;

R* is (CRy)R®, (CR,)xOR’, or an optionally substituted Cy.¢ alkyl, C.¢ alkenyl or Csg
alkynyl;

RYis H, halo or C¢alkyl;

R®is an optionally substituted Cs_ cycloalkyl, or an optionally substituted 5-12
membered aryl, heterocycle or heteroaryl;

R’ and R® are independently H, (CR,)NR'R?, (CR,)OR’, (CRz)k—R6, or an
optionally substituted Cyq alkyl, C,. alkenyl or C,. alkynyl; or R” and R® together with N in
each NR'R® may form an optionally substituted ring;

R’ is H, (CRz)k—R6, or an optionally substituted C;_¢alkyl, C,4 alkenyl or C,¢ alkynyl;

each R is H or C;alkyl having a carbon that is optionally substituted or replaced
with N, O, =0, S; or two alkylene groups in (CR;)x may form an alkenyl or alknynyl;

each optionally substituted C;¢ alkyl, C,¢ alkenyl or C,¢ alkynyl is optionally
halogenated or optionally substituted with N, O or S;

k is 0-6; and
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conpositions of the invention include but are not
limted to nel anoma, gastrointestinal stromal tunor

w@ s0805175smal | cell [ung cancer, and ot her sol PCI/US2007/081538
tunors. [0034] Exanples of fibrotic diseases which may
be treated using the conpounds and conpositions of the
Lngention anlude but ?LEN;otllinithbto cardi ac PATENT

i brosis, hepatitis C , liver fibro

nonalcoholicpsteatohepatitis ( NASH) , ciréﬁgg?§nﬁ¥9 P1274PCI0

l'i vem,is @t nronary fibrosis, and bone marrow fibrosis.P

Par PEEEY B MO SR R EONE N Oty SIS RRRD or

NR@DNR@@@)O ARMetRNRBSIO! acmﬁNRfRStda@slg RMEBERAIKyNEdUas C, 4 alkyl.
but are not Iim ted to angina pectoris, nyocardia

i P24 t Inore embertiment; thel HW%%{PP Proyildes FRmpuatTpidinyBpaihy |
hypert ensi on, arteri al sten§5|s and venous stenosis.
[0036] In one enbodi nent, co . [
(1), (2) or (3) my be used fo pat i ng
hyper eosi nophi l i a, F
glioma, and a card
Furt her nor e, ﬁ% 8S LA i on prOV|des for the
use of a conpou havi ng @or a (1), (2) or (3), or
phar maceutical |y acceptabR®e salts or pharnpgceutica

conpositions thereof, and optionally in conbination

Wi th t herapeut i 6 [ \,€ unt o econd
ngentheteit fhs Pk ek SR K (BRI PR GisR v AD epgpraly
sﬁbﬂN&&ﬂSﬁﬁmﬁdﬁﬂﬂgkm&ﬁﬂ,nDdulated by kinase activity,
articul arl - K| P IsR, Abl,
P K BTy RDre TR orT S0, R R
R’ is halo or Cis alkyl,
R*is Cy6 alkyl, (CR,)O(C 16 alkyl) or (CR*)R®;
R® is an optionally substituted phenyl, C;; cycloalkyl or a 5-7 membered heterocycle

ypertension,

f%OS?]

or heteroaryl containing N, O or S;

R®is an optionally substituted phenyl, C;.7 cycloalkyl or a 5-12 membered
heterocycle or heteroaryl containing N, O or S;

R’, R® and R’ are independently H or Cyalkyl; or R’ and R® together may form an

optionally substituted 5-7 membered heterocyclic ring; and

each k is 0-4.
[0053] In other embodiments, the invention provides a compound of Formula (3),
R3
N e —(CR)R®
g7 NS Ne
R? (3).

[0054] In the above Formula (1), (2) or (3), other substituents for R', R* and R’ that
would be apparent to those known in the art may be used. For example, R' and R’ may be

cyano, nitro, or other electron-withdrawing or electron-donating substituents.
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JNK2, p38, p70S6K, TGb, SRC, EGFR, trkB, FGFR3, FLT3,

Fes, Lck, Syk, RAF, MKK4, MKK6, SAPK2b, BRK, KDR
wW@200a051067 b-raf ki nase, or nutant forns ther eoPCT/US2007/081538

particul ar enbodi ments, the conmpounds of the invention

are used in the manufacture of a nedi canent for

treating a disease or condition nodulated by PDGFR%A&FEPJT

PDGFRb, the c-kit Kkinase receptor,
thereof. [0038] In the above methods foréﬁg&ﬁﬁnYﬂg P1274PC10

C qORSH n@@m}ﬁn‘unﬂsj’lﬁvin@\mﬂhml@ (L), @) 6QBPALNEE aful RgprbRInRihade

2 3 may be adm nistered to a system ,
g'&‘l?‘é‘?r %‘?“F P1F§°8]P°Tf}d§ gﬁ.‘égg Fqripu ﬁ ﬁﬁéﬁg’g&“ﬂé?ﬁi“gm"%mcaﬂy
aﬁ:@éﬁm)muh aMlvings, Eocﬁyi'ﬂéls Sprbdihgs 4nd ksoBiers(tRdredTBiMiaPBe used for the

adm nistered to a human or ani mal subject. Definitions

tf@@m@f ofnfripgpp-medippedcondigonondhieateysugh as digeases gedigtad By grkit,

(ﬁﬁ@ RIS, '@%hﬁf&&ifﬁcﬂ@& \TRIKE . INK2, p3% 70S6K, TGFB,
substi t uted g

and al koXy, and nm
&R(E AGIR, tkBaFGERD, @LTBI&BMdSyMRA@pMMIMKIK@ SAPK2p, BRK,

st i uted | k al ke Ikynyl as used herein
ﬁﬁg Bb?ﬁﬁﬁﬁi§y°hﬁP%agﬁ%ﬁ%iFf , CF3), or may have
0 r[@osv] TR @np3hiiIe BS the Rdkntich rﬁd»yhﬁsiol bteults&phn Q()mbﬁ@ﬂlcﬂﬁﬁ% a second

wth a heteroatom such as NR O or
Depproc agnk el peting wqalémreawdlag?rlwamtﬁé?na& gych as a c-kit,

PR or PBYFRP-Iefigled c5idli@onMR Uy htfodentUdE doRpSMad biGhe
aronatlc rlng contai ni ng carbon atons. For exanpl e,

igyspHonEgy beussHdhsambgratian pith iayecond MetApeiis aget é@fgreatlng asthma.
frgr\éﬂn?ﬁé, tﬁeasg&&ﬁlthéi{ﬁ{ehﬁ’ce%eflﬂ' rﬁzw i3 lﬂ&lyclho@fa%,pdn antll\—lﬂ—ﬂa'ﬁlrh\!ttory
agent, a leukotriene antagonist, or an IgE blocker.

[0057] The compounds of the invention may also be used in combination with a
chemotherapeutic agent to treat a cell proliferative disorder, including but not limited to,
Ilymphoma, osteosarcoma, melanoma, or a tumor of breast, renal, prostate, colorectal,
thyroid, ovarian, pancreatic, neuronal, lung, uterine or gastrointestinal tumor. Examples of
chemotherapeutic agents which may be used in the compositions and methods of the
invention include but are not limited to anthracyclines, alkylating agents (e.g., mitomycin C),
alkyl sulfonates, aziridines, ethylenimines, methylmelamines, nitrogen mustards,
nitrosoureas, antibiotics, antimetabolites, folic acid analogs (e.g., dihydrofolate reductase
inhibitors such as methotrexate), purine analogs, pyrimidine analogs, enzymes,
podophyllotoxins, platinum-containing agents, interferons, and interleukins. Particular
examples of known chemotherapeutic agents which may be used in the compositions and
methods of the invention include, but are not limited to, busulfan, improsulfan, piposulfan,
benzodepa, carboquone, meturedepa, uredepa, altretamine, triethylenemelamine,
triethylenephosphoramide, triethylenethiophosphoramide, trimethylolomelamine,
chlorambucil, chlornaphazine, cyclophosphamide, estramustine, ifosfamide,
mechlorethamine, mechlorethamine oxide hydrochloride, melphalan, novembichin,
phenesterine, prednimustine, trofosfamide, uracil mustard, carmustine, chlorozotocin,
fotemustine, lomustine, nimustine, ranimustine, dacarbazine, mannomustine, mitobronitol,

mitolactol, pipobroman, aclacinomycins, actinomycin F(1), anthramycin, azaserine,
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GNF Patent No.: P1274PCl10 [0041] "Heteroaryl" as used
herein is as defined for aryl above, where one or nore
w@booske1767 ng nenbers is a heteroatom Exanpl esP@f/UsS2007/081538
heteroaryl s include but are not limted to pyridyl,

i ndol yl, indazolyl, quinoxalinyl, quinolinyl,
benzof uranyl, benzopyranyl, benzot hi opyranyl,

. = L PATENT
benzo[ |, 3] di oxol e, i m dazolyl, benzo-im I
pyrimdinyl, furanyl, oxazolyl, isoxazol gﬁfz%ﬁ‘%mﬁ% Piz74pClo
dl&dni@z0 badtlnomycﬂlﬂb@ﬂubﬂcm I:eﬁ?tlﬂ(b’m‘ﬂlhn elir6mon9a4. 2acthhomycin,

‘carbocyclic rin 1S used in refers to a

SYRIHHETB Y ROPYIE 014750 rda H?f &8¢, dexerBligia) ghirubicins wijomycin
bl EYeehheRoR ach, lnég@ﬂnﬁﬁi ¥EYakyich, pépn@nmﬂm&eﬁiye& gAY cin,

atons, which may optionally be substituted,

@&%{ﬂaﬁﬂﬂé stretqmigrig strep{ogAgi N -ebeidia g BIEFES 41%08?#1& g@mbwm

deﬂ (e nRtHotrdt e, PREopkdrill &gttt Lutd YIBHAMiAP Y mercaptopurine,

obuﬂg cy clo entyl, cyclohexyl cyclopropylene

tbylmlmw@ W@ﬁ@mee@r@ltal{l%wamtlAmeh@ﬁ@rl@@% [cpEnofyrngytaraline,

(H <§)Qy1|ﬂﬁﬁ , @oﬂlﬁurﬁﬁneg%o'cﬁﬁ)gnef, ﬁBxﬁdﬁ@r@E‘f&ﬁédllctegéfﬂlg L-asparaginase,
ove, erein one or nore ring carbons is
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t .004 h di
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be substituted with one or
trichlorotriethylamine, urethane, vinblastine, vincristine, and vindesine.

Pharmacology and Utility

[0058] Compounds of the invention modulate the activity of protein tyrosine kinases and
are useful for treating diseases or disorders in which protein tyrosine kinases contribute to
the pathology and/or symptomology of the disease, particularly c-kit, PDGFRo, PDGFRJ,
CSFIR, Abl, BCR-AbI, CSK, JNK1, JNK2, p38, p70S6K, TGFf, SRC, EGFR, trkB,
FGFR3, FLT3, Fes, Lck, Syk, RAF, MKK4, MKK6, SAPK2B, BRK, KDR, c-raf or b-

raf kinase, or mutant forms thereof.

c-Kit
[0059] Mast cells are tissue elements derived from a particular subset of hematopoietic
stem cells that express CD34, c-kit and CD13 antigens. Mast cells are characterized by their
heterogeneity, not only regarding tissue location and structure but also at the functional and
histochemical levels. Immature mast cell progenitors circulate in the bloodstream and
differentiate into various tissues. These differentiation and proliferation processes are under
the influence of cytokines, one of importance being Stem Cell Factor (SCF), also termed Kit

ligand, Steel factor or Mast Cell Growth Factor. The Stem Cell Factor receptor is encoded

15



nore group(s) individually and i ndependently sel ected

from for exanple, an optionally hal ogenated al kyl,
wa@bdosnyl757 al kynyl , al koxy, al kyl am ne, al kyl t hP@F/US2007/081538

al kynyl , am de, am no, including nono- and

di -substituted am no groups, aryl, aryloxy, arylthio,

carbonyl, carbocyclic, cyano, cycloalkyl halogen 'TEPJT

het er oal kyl , het er oal kenyl heteroalkyny¢ ? ter 74PCH)

heterocyclic, hydroxy, isocyanato, isothPoE Qﬁgt

Hy&hﬁﬁﬁtﬁn%dgbﬁd e-kit Qvigiali b&ﬁ'pﬁ{assed\hﬂ&hﬁ&iﬁgﬂetlc progemtgr cells, mast cells,

Ot hi car a 0 1. do,

&SI18 GPHfS H‘éﬁﬁ“&% ceflg %{}F?J%}ﬁ%dgiyd SPIE BB PNoEs: &“LHHBB&?/?XPYGSS“ by

RAMBaheabikyd cenlper f | uor oal kyl, silyl, sulfonyl,
t hi ocar bonyl , thiocyanat o, trlhalonethanesulfonyl, and

t H20GH oTEE%“%kIE‘EﬁSp%E FrASP P IHERERS MON-THSEPLBT BPRRPIEHY: @bl%g@sfer
thO REmMBYphbQhMe o & TR tyRS: R Ie SARP SNER nQ theldd§ aatRAM

substituents are knowi to those of skill in the ar
iafediVADE Skedak epapdiciion pagiiveryentlessStemdlell digctay ieeapeoramit. is a Type III

i
%%1 nen\}\l%falge{/ é&ép'tso‘g ro%ﬁle %&@%ﬁsﬁ@ﬂicg érg’béﬂésrb%g g%évg? élﬁiSEEtheratmn

ot eusiurdoGrasedss inTeipene WEET agl,dlnglewg‘m@lkgf Nt re¢ep@ay by SCF

) f . P
BT e AR0h RICALE By R Prc i) RRERE Db sty ana
aFheatioe pfrsaﬂous)fnadmt(pplsnmastubamteso Thése @ptiviared dubstrates induce multiple
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The term "pharmaceutical conbinatjion" as used herein

s dptubiting 3C reﬁ?%%rb?élfophosphorylatlon and SCF-stimulated activation of MAPK
kinase (mitogen-activated protein kinase).

[0061] The activity of the c-kit receptor protein tyrosine kinase is regulated in normal
cells, and the normal functional activity of the c-kit gene product is important for the
maintenance of normal hematopoeisis, melanogenesis, genetogensis, and growth and
differentiation of mast cells. In addition to its importance in normal cellular physiologic
activities, c-kit plays a role in the biological aspects of certain human cancers, and
unregulated c-kit kinase activity is implicated in the pathogenesis of human cancers, and in
certain tumors types. Proliferation of tumor cell growth mediated by c-kit can occur by a
specific mutation of the c-kit polypeptide that results in ligand independent activation or by
autocrine stimulation of the receptor. In the former case, mutations that cause constitutive
activation of c-kit kinase activity in the absence of SCF binding are implicated in malignant
human cancers, including germ cell tumors, mast cell tumors, gastrointestinal stromal
tumors, small-cell lung cancer, melanoma, breast cancer, acute myelogenous leukemia,
neuroblastoma and mastocytosis.

[0062] Mast cells present in tissues of patients are implicated in or contribute to the

genesis of diseases such as autoimmune diseases (multiple sclerosis, rheumatoid arthritis,

inflammatory bowel diseases (IBD)), allergic diseases (allergic sinusitis, allergic rhinitis and
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[0064] Asthma is characterized by airflow obstruction, bronchial hyper responsiveness
and airway inflammation. Airway inflammation is the major factor in the development and
perpetuation of asthma. In allergic asthma, allergens are thought to initiate the inflammatory
process by inducing a T-lymphocyte mediated response (TH?2) that results in the production
of allergen-specific IgE. IgE binds to its high-affinity receptor FcgRI on pulmonary mast
cells, triggering a type I (IgE-mediated) immediate allergic response.

[0065] Mast cell activation induces diverse effector responses, such as secretion of
allergic mediators, proteases, chemokines such as MCP-1 and RANTES, leukotrienes,
prostaglandins and neurotrophins; and induction of cytokine gene transcription (IL-4, IL-5,
IL-6, IL-13, TNFA and GM-CSF). These mediators contribute to creating the asthmatic
phenotype by their effects on endothelial cells, smooth muscle cells and fibroblasts and on
extracellular matrix, and by recruiting other inflammatory cells.

[0066] Mast cells may play a role in asthma as suggested by the humanized anti-IgE
monoclonal antibody treatment. The rationale of anti-IgE therapy is to specifically target
IgE with the result of inactivating free anti-IgE and halting further IgE production. In
addition, since IgE levels are a major regulator of the level of expression of IgE receptor
FceRI, one aim of this therapy is to decrease FcgRI expression on mast cells and basophils,
and, as a consequence, to decrease the capacity of these cells to be activated. The capacity

of the anti-IgE therapy to decrease FcgRI expression has been demonstrated on basophils.
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[0068] In addition, the activation of mast cells by different stimuli such as stress, trauma,
infection as well as neurotransmitters, may participate in the exacerbation of the chemical
imbalance causing CNS disorders. More specifically, mast cell degranulation is stimulated
by common neurotransmitters such as neurotensin, somatostatin, substance P and
acetylcholine, by growth or survival factors, notably such as NGF. Mast cells involved in
the response to such stimulus can be brain mast cells but also other mast cells releasing the
content of their granules in the blood stream that ultimately reach sensory, motor or brain
neurons. Brain mast cells staining is CTMC staining-like but they show the secretory pattern
of MMC, implying that they constitute a particular subset of mast cells presenting
specificities.

[0069] Following mast cells activation, released granules liberate various factors capable
of modulating and altering neurotransmission and neurons survival. Among such factors,
serotonin is important since an increase of the level of free serotonin has been observed in
depressed patients. Alternatively, the sudden burst of serotonin may be followed by a period
of serotonin shortage, leading to pain and migraine. As a consequence, it is believed that
mast cells exacerbate in autocrine or paracrine manner the deregulation of
neurotransmission. For example, anxiety or stress-induced release of neurotransmitters such
as serotonin activates mast cells, which in turn release the content of their granules, further
contributing to the chemical imbalance in the brain leading to CNS disorders.

[0070] Other mediators released by mast cells can be categorized into vasoactive,

nociceptive, proinflammatory and other neurotransmitters. Taken together, these factors are
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various cytokines (IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-8, TNF-A, GM-CSF, MIP-LA, MIP-
Ib, MIP-2 and IFN-y). The liberation by activated mast cells of mediators (TNF- A
histamine, leukotrienes, prostaglandins etc.) as well as proteases may i) induce inflammation
and vasodilatation and ii) participate in the neuronal tissue destruction process. Inhibition of
c-kit activity reduces cellular proliferation, depleting the mast cells responsible for diseases
and/or conditions, thereby suggesting a role for use of inhibitors of c-kit in the treatment of
c-kit dependent diseases and/or conditions, such as CNS disorders.

[0072] Mast cells have also been identified to be involved in or to contribute to drug
dependence and withdrawal symptoms. Drug dependence is the result of a phenomenon
called tolerance, which is the need to increase the dose of the drug to maintain its full effect,
and of physical dependence, which is the habituation of the body to a drug. When the intake
of a drug is discontinued, individual may experience unpleasant withdrawal syndrome.

[0073] The activation of mast cells by different drugs, including, but not limited to,
salicylic derivatives, morphine derivatives, opioids, heroin, amphetamines, alcohol, nicotine,
analgesics, anesthetics, and anxyolitics results in the degranulation of mast cells, which
participate in the exacerbation of the chemical imbalance responsible for drug habituation
and withdrawal syndrome. Following mast cells activation, released granules liberate
various factors capable of modulating and altering neurotransmission. Among such factors
is morphine which is bound or stored in mast cells granules. Tobacco smoke also induces
the release of mediators from canine mast cells and modulates prostaglandin production
leading to asthma. In addition, patients afflicted with mastocytosis are more incline to
develop substance use disorders than the normal population. This can be explained by the

presence of activating mutations in the c-kit receptor, which induce degranulation of mast
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conpounds of Fornula (2): wherein RL is halo, (CR
WQ20R05176CR 2) KNR7R8, (CR2) kORI, (CR 2)kSR9, O0PCHIS2007/081538

optionally substituted G _6 alkyl or C2_6 al kenyl; R2
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Certain tumors such as glioblastoma cells likewise exhibit a pronounced expression of the c-

Kit gene.

PDGF (Platelet-derived Growth Factor)

[0076] PDGEF (Platelet-derived Growth Factor) is a commonly occurring growth factor,
which plays an important role both in normal growth and also in pathological cell
proliferation, such as is seen in carcinogenesis and in diseases of the smooth-muscle cells of
blood vessels, for example in atherosclerosis and thrombosis. Compounds of the invention
may inhibit PDGF receptor (PDGFR) activity, and may therefore be suitable for the
treatment of tumor diseases, such as gliomas, sarcomas, prostate tumors, and tumors of the
colon, breast, and ovary.

[0077] Compounds of the present invention may be used not only as a tumor-inhibiting
substance, for example in small cell lung cancer, but also as an agent to treat non-malignant
proliferative disorders, such as atherosclerosis, thrombosis, psoriasis, scleroderma and
fibrosis. Compounds of the present invention may also be useful for the protection of stem
cells, for example to combat the hemotoxic effect of chemotherapeutic agents, such as 5-
fluorouracil; and may also be useful for the treatment of asthma and hypereosinophilia.
Compounds of the invention may especially be used for the treatment of diseases, which
respond to an inhibition of the PDGF receptor kinase.

[0078] Compounds of the present invention may exhibit useful effects in the treatment of
disorders arising as a result of transplantation, for example, allogenic transplantation,

especially tissue rejection, such as obliterative bronchiolitis (OB), i.e. a chronic rejection of
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receptor family of tyrosine-protein klnases Mutations in this gene have been associated with

a predisposition to myeloid malignancy. (See e.g., Casas et al., Leuk. Lymphoma 2003,
44:1935-41).

Abl, Trk, Svk, Ras, Raf, MAPK, TGFp. FGFR3, ¢-Src, SAPK, Lck, Fes, Csk
[0081] Abelson tyrosine kinase (i.e. Abl, c-Abl) is involved in the regulation of the cell

cycle, in the cellular response to genotoxic stress, and in the transmission of information
about the cellular environment through integrin signaling. The Abl protein appears to serve
a complex role as a cellular module that integrates signals from various extracellular and
intracellular sources and that influences decisions in regard to cell cycle and apoptosis.
Abelson tyrosine kinase includes sub-type derivatives such as the chimeric fusion
(oncoprotein) BCR-ADbI with deregulated tyrosine kinase activity or the v-Abl.

[0082] The fusion protein BCR-AbI is a result of a reciprocal translocation that fuses the
Abl proto-oncogene with the Ber gene. BCR-AbI is then capable of transforming B-cells
through the increase of mitogenic activity. This increase results in a reduction of sensitivity

to apoptosis, as well as altering the adhesion and homing of CML progenitor cells.
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[0085] The Trk family of neurotrophin receptors (trkA, trkB, trkC) is able to control
tumor cell growth and survival as well as differentiation, migration and metastasis. The
signaling pathway downstream of the Trk receptors involves the cascade of MAPK
activation through the Shc, activated Ras, ERK-1 and ERK-2 genes, and the PLC-gamma
transduction pathway (Sugimoto et al., Jpn J Cancer Res. 2001, 92: 152-60). There is
evidence that Trk tyrosine kinases play a role in the development of a variety of cancers
including, for example, breast and prostate cancer. (Guate et al., Expression of p7SLNGFR
and Trk Neurotrophin Receptors in Normal and Neoplastic Human Prostate, BJU Int. 1999,
84:495 502; Tagliabue et al., J. Biol Chem. 2000, 275:5388 5394.) Further, there is evidence
that mediation of the Trk kinase signaling will provide beneficial biological effects.
(LeSauteur et al., Adv. Behav. Biol. 1998, 49:615 625; Zhu et al., (1999) J. Clin. Oncology,
1999, 17:2419 28; Friess et al., Annals of Surgery 1999, 230:615-24.)

[0086] Syk is a tyrosine kinase that plays an important role in mast cell degranulation
and eosinophil activation. Accordingly, Syk kinase is implicated in various allergic

disorders, particularly asthma. It has been shown that Syk binds to the phosphorylated
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molecules in response to a variety of extracellular signals. MAPKs are activated by
phosphorylation at a dual phosphorylation motif having the sequence Thr-X-Tyr by mitogen-
activated protein kinase kinases (MKKs). In higher eukaryotes, the physiological role of
MAPK signaling has been correlated with cellular events such as proliferation, oncogenesis,
development and differentiation. Accordingly, the ability to regulate signal transduction via
these pathways (particularly via MKK4 and MKK6) could lead to the development of
treatments and preventive therapies for human diseases associated with MAPK signaling,
such as inflammatory diseases, autoimmune diseases and cancer.

[0090] Multiple forms of p38 MAPK (o, B, 7, 8), each encoded by a separate gene, form
part of a kinase cascade involved in the response of cells to a variety of stimuli, including
osmotic stress, UV light and cytokine mediated events. These four isoforms of p38 are
thought to regulate different aspects of intracellular signaling. Its activation is part of a
cascade of signaling events that lead to the synthesis and production of pro-inflammatory
cytokines like TNFo. P38 functions by phosphorylating downstream substrates that include
other kinases and transcription factors. Agents that inhibit p38 kinase have been shown to
block the production of cytokines including but not limited to TNFa, IL-6, IL-8 and IL-1p.

[0091] Peripheral blood monocytes (PBMCs) have been shown to express and secrete

pro-inflammatory cytokines when stimulated with lipopolysaccharide (LPS) in vitro. P38
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TGFp family initiate intracellular signaling pathways leading ultimately to the expression of
genes that regulate the cell cycle, control proliferative responses, or relate to extracellular
matrix proteins that mediate outside-in cell signaling, cell adhesion, migration and
intercellular communication.

[0094] Consequently, compounds of the invention that are inhibitors of the TGF[}
intracellular signaling pathway are useful therapeutics for fibroproliferative diseases,
including kidney disorders associated with unregulated TGF[ activity and excessive fibrosis
including glomerulonephritis (GN), such as mesangial proliferative GN, immune GN, and
crescentic GN. Other renal conditions include diabetic nephropathy, renal interstitial
fibrosis, renal fibrosis in transplant patients receiving cyclosporin, and HIV-associated
nephropathy. Collagen vascular disorders include progressive systemic sclerosis,
polymyositis, scleroderma, dermatomyositis, eosinophilic fascitis, morphea, or those
associated with the occurrence of Raynaud's syndrome. Lung fibroses resulting from
excessive TGFP activity include adult respiratory distress syndrome, COPD, idiopathic
pulmonary fibrosis, and interstitial pulmonary fibrosis often associated with autoimmune

disorders, such as systemic lupus erythematosus and scleroderma, chemical contact, or
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indicating a key participation of c-src in osteoclast function and a possible involvement in
related disorders.

[0097] The family of human ribosomal S6 protein kinases consists of at least 8 members
(RSK1, RSK2, RSK3, RSK4, MSK1, MSK?2, p70S6K and p70S6 Kb). Ribosomal protein S6
protein kinases play important pleotropic functions, among them is a key role in the
regulation of mRNA translation during protein biosynthesis (Eur. J. Biochem 2000, 267(21):
6321-30; Exp Cell Res. 1999, 253 (1):100-9; Mol Cell Endocrinol. 1999, 151(1-2):65-77).
The phosphorylation of the S6 ribosomal protein by p70S6 has also been implicated in the
regulation of cell motility (Immunol. Cell Biol. 2000, 78(4):447-51) and cell growth (Prog.
Nucleic Acid Res. Mol. Biol. 2000, 65:101-27), and hence, may be important in tumor
metastasis, the immune response and tissue repair as well as other disease conditions.

[0098] The SAPK's (also called "jun N-terminal kinases" or "JNK's") are a family of
protein kinases that represent the penultimate step in signal transduction pathways that result
in activation of the c-jun transcription factor and expression of genes regulated by c-jun. In
particular, c-jun is involved in the transcription of genes that encode proteins involved in the

repair of DNA that is damaged due to genotoxic insults. Agents that inhibit SAPK activity
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effect desired. (See, “Administration and Pharmaceutical Compositions,” infra).

Administration and Pharmaceutical Compositions

[0102] In general, compounds of the invention will be administered in therapeutically
effective amounts via any of the usual and acceptable modes known in the art, either singly
or in combination with one or more therapeutic agents. A therapeutically effective amount
may vary widely depending on the severity of the disease, the age and relative health of the
subject, the potency of the compound used and other factors. In general, satisfactory results
are indicated to be obtained systemically at daily dosages of from about 0.03 to 2.5 mg/kg
per body weight. An indicated daily dosage in the larger mammal, e.g. humans, is in the
range from about 0.5 mg to about 100 mg, conveniently administered, e.g. in divided doses
up to four times a day or in retard form. Suitable unit dosage forms for oral administration
comprise from ca. 1 to 50 mg active ingredient.

[0103] Compounds of the invention may be administered as pharmaceutical
compositions by any conventional route, in particular enterally, e.g., orally, e.g., in the form

of tablets or capsules, or parenterally, e.g., in the form of injectable solutions or suspensions,
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[0105] The compositions may be sterilized and/or contain adjuvants, such as preserving,
stabilizing, wetting or emulsifying agents, solution promoters, salts for regulating the
osmotic pressure and/or buffers. In addition, they may also contain other therapeutically
valuable substances. Suitable formulations for transdermal applications include an effective
amount of a compound of the present invention with a carrier. A carrier may include
absorbable pharmacologically acceptable solvents to assist passage through the skin of the
host. For example, transdermal devices are in the form of a bandage comprising a backing
member, a reservoir containing the compound optionally with carriers, optionally a rate
controlling barrier to deliver the compound to the skin of the host at a controlled and
predetermined rate over a prolonged period of time, and means to secure the device to the
skin. Matrix transdermal formulations may also be used. Suitable formulations for topical
application, e.g., to the skin and eyes, may be aqueous solutions, ointments, creams or gels
well-known in the art. Such may contain solubilizers, stabilizers, tonicity enhancing agents,
buffers and preservatives.

[0106] Compounds of the invention may be administered in therapeutically effective
amounts in combination with one or more therapeutic agents (pharmaceutical combinations).

For example, synergistic effects may occur with other immunomodulatory or anti-
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Processes for Making Compounds of the Invention

[0108] General procedures (A-N) for preparing compounds of the invention are
described in the Examples, infra. In the reactions described, reactive functional groups, for
example hydroxy, amino, imino, thio or carboxy groups, where these are desired in the final
product, may be protected to avoid their unwanted participation in the reactions.
Conventional protecting groups may be used in accordance with standard practice, for
example, see T.W. Greene and P. G. M. Wuts in “Protective Groups in Organic Chemistry”,
John Wiley and Sons, 1991.

[0109] A compound of the invention may 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 of the invention may be prepared by reacting the free acid form
of the compound with a pharmaceutically acceptable inorganic or organic base.
Alternatively, the salt forms of the compounds of the invention may be prepared using salts

of the starting materials or intermediates.
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serotonin is inportant since an increase of the |evel

of free serotonin has been observed in depressed
w@2a080st7S7 Al ternatively, the sudden burst of BEF/USWNT/081538

may be followed by a period of serotonin shortage,

| eading to pain and nmigraine. As a consequence, it is

bel i eved that mast cells exacerbate in autocrine O ATENT
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neurotransmi ssion. For exanple, anxiety GRF PatentNo. PI274PCI0
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HREA0bedonEcrted tq the gereespensling feregeidibl disaéng with htitable acid

%th 1%&ﬂ8£uﬁﬁ#é@@s whet her they are sensory, notor,
0 neurons. In addition, patients afflicted with

md81dd yEonpasindy & thepineentipe o uneuidized themeahaype@rPared from N-oxides

&'o%@ggﬁlgg %ﬁ@%&ﬁ%n% tlggt nggrg HlufJ. 1%81!10 1[% ar%y& r%u % ;aﬁfup %ulfur dioxide,

exp e pre ence actl va
triplkeeng phosphuex: Bibtuor borvlhyiddte, |sndiumé>odnbgdrahuﬂ>tmsptm>msoﬁchmae,

IIs and, a §3 { factors cont ributin chem
T T e R o T
amnmacaﬂﬁSﬁmﬁnonuam%E mast cells can al so participate

i estrycti an of. .neur onal sues by releasin

o JOhET, FOZHE Bl B ihBaRs (LG MiBuiRh kPR Bipiaty
18E&heBRhbw L thile @f bRIIRE) GiIDWHABE arp(fe%f cnsmtaﬂher details see Saulnier et
%ranule assocj ated nedi ators (hist

r b dvlgPirestaic ang iledisinal gllenﬂ?tglt I&S@@syd i il el erragmple.
APRRIpALe pfodtuk ‘ﬁﬁlﬁ/ @g bRp&eMsy rehéi@RRX AL Fati2EHcompound of the

Ieucotrlenes)
invention with a sulta'ble carbamylatlng agent (e.g., 1,1-acyloxyalkylcarbanochloridate, para-
nitrophenyl carbonate, or the like).

[0113] Protected derivatives of the compounds of the invention may be made by means
known to those of ordinary skill in the art. A detailed description of techniques applicable to
the creation of protecting groups and their removal can be found in T. W. Greene,
“Protecting Groups in Organic Chemistry”, 3" edition, John Wiley and Sons, Inc., 1999.

[0114] Compounds of 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.

[0115] Compounds of the invention may 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 diastereomers and recovering the

optically pure enantiomers. Resolution of enantiomers may be carried out using covalent

diastereomeric derivatives of the compounds of the invention, or by using dissociable
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various cytokines (IL-I, IL-2, IL-3, IL-4, IL-5, IL-6,

IL-8, TNF-A, GMCSF, MP-LA, MPIb, MP-2 and | FN-y).
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" bl B BRoRALSETHIES FRRPoRPl el Rl ERSe iR  afigmaceutically
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(d)” optionally converting an unoxidized form of a compound of the invention into a
pharmaceutically acceptable N-oxide;

(e) optionally converting an N-oxide form of a compound of the invention to its
unoxidized form;

(f) optionally resolving an individual isomer of a compound of the invention from a
mixture of isomers;

(g) optionally converting a non-derivatized compound of the invention into a
pharmaceutically acceptable prodrug derivative; and

(h) optionally converting a prodrug derivative of a compound of the invention to its
non-derivatized form.

[0117] The following examples are offered to illustrate but not to limit the invention.
Insofar as the production of the starting materials is not particularly described, the
compounds are known or may be prepared analogously to methods known in the art or as
disclosed in the Examples hereinafter. One of skill in the art will appreciate that the

examples below are only representative of methods for preparation of the compounds of the

present invention, and that other well known methods may similarly be used.
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7
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Scheme 1

[0118] Into a 2 L flask are placed diethyl 1,3-acetonedicarboxylate 1 (160 g, 0.79 mol),
triethyl orthoformate (129 g, 0.87 mol), and acetic anhydride (161 g, 1.58 mol). The
resulting mixture is heated to 120 °C for 1.5 h. The mixture is cooled to 1t and volatiles are
removed by vacuum distillation (150-200 mm Hg) at 90-100 °C. Light-yellow oil is
collected in the condenser. The residue left in the flask is then cooled in an ice bath and
mixed with 30% ammonia (65 mL). The reaction is allowed to stand in the ice bath for 1 h
and is then acidified with 2N HCI to pH < 5. The mixture is concentrated in vacuo and the
crude product is purified using flash chromatography (ethyl acetate : petroleum ether=1 :
1). The product 2 is isolated as colorless oil.

[0119] 4,6-Dihydroxynicotinic acid ethyl ester 2 (5 g, 0.3 mol) is mixed with POCl; (500
mL) in a 2 L flask and heated to 110 °C for 3 h. After cooling to rt, most of the POCl; is
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[0121] 6-Chloro-4-methylaminonicotinic acid ethyl ester 4 (33 g, 156 mmol) is dissolved

in anhydrous THF (500 mL) and cooled to -78 °C. To the solution is slowly added a solution
of LAH (12.5 g, 329 mmol) in THF (500 mL). After the addition is complete, the reaction is
kept at -78 °C for 1 h. The mixture is warmed to rt and a small amount of MeOH : ethyl
acetate = 1 : 1 is slowly added to destroy the excess LAH. The crude product is filtered
through a celite plug and is washed twice using ethyl acetate. After solvent removal in
vacuo, the crude product is purified by flash chromatography (ethyl acetate : petroleum ether
=1:1). The product 5 is obtained as a white solid. "H NMR (300MHz, CDCls) 8 7.36 (s,
1H), 6.48 (s, 1H), 5.55 (bs, 1H), 4.63 (s, 2H), 2.89 (d, /= 5.1 Hz, 3H).

[0122] Compound 5 (20 g, 116 mmol) is dissolved in DCM (250 mL) and MnO, (100 g,
1.16 mol) is added. The reaction is stirred at rt overnight, then filtered through a celite plug
and washed using ethyl acetate. After removing the solvent in vacuo, 6 is obtained and is
used in the next step without further purification. '"H NMR (300MHz, CDCl5) 6 9.85 (s, 1H),
8.59 (bs, 1H), 8.31 (s, 1H), 6.59 (s, 1H), 2.96 (d, J = 5.1 Hz, 3H).

[0123] 6-Chloro-4-methylamino-pyridine-3-carbaldehyde 6 (19.8 g, 116 mmol) is mixed
with 2-(5-amino-2-methyl-phenyl)acetic acid methyl ester 7 (27 g, 151 mmol) and potassium
carbonate (48.1 g, 348 mmol) in DMF (1 L). The mixture is heated to 100 °C for 16 h. After

cooling to rt and removing solvent in vacuo, the crude product is purified using flash
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el evated PDGF concentration in bronchoal veol ar | avage
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Scheme 2

[0124] 2-Methyl-5-nitrobenzoic acid 9 (125 g, 690 mmol) is dissolved in anhydrous
THF (1.25 L). After adding borane (517 mL of a 2 M solution in THF, 1.04 mol), the
reaction is stirred at rt for 18 h. The reaction is quenched using an aqueous solution of
potassium carbonate (112.5 g in 2.5 L). After removing THF in vacuo, the aqueous solution
is extracted with DCM and the combined organic layer is washed with brine and dried over
sodium sulfate. After filtering and removing the solvent in vacuo, the product 10 is obtained
as a pale yellow solid. '"H NMR (300MHz, CDCl5) 4 8.29 (d, J =3 Hz, 1H), 8.50 (m, 1H),
7.29 (m, 1H), 4.78 (s, 2H), 2.41 (s, 3H).

[0125] (2-Methyl-5-nitrophenyl)methanol 10 (96 g, 574 mmol) is dissolved in anhydrous
DCM (2.5 L), cooled to 0 °C, treated with methanesulfonyl chloride (72 g, 632 mmol) and
di-isopropylethylamine (89 g, 689 mmol) for 30 minutes. The reaction is warmed to rt and
stirred for another 30 minutes. It is quenched by adding water (600 mL). The organic layer
is washed with brine, dried over sodium sulfate and filtered. After removing the solvent in
vacuo, the product 11 is isolated as yellow oil and used in the next step without further
purification.

[0126] To a solution of crude 11 (141 g, 0.575 mol) in acetonitrile (4 L) is added sodium

cyanide (84.4 g, 1.7 mol), and the resulting mixture is heated at reflux for 8 h. The reaction

33



about the cellular environment through integrin
signaling. The Abl protein appears to serve a conpl ex

wo 2008/05155R cel | ul ar nodul e that integrates sigpal/ESI0DIR1538
various extracellular and intracellular sources and
that influences decisions in regard to cell cycle and
apopt osi s. Abel son tyrosine kinase includes sub- ty@

TENT
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@btgrwss ch‘?—@di‘ﬁ%l@ig @ekdhont ng, o HeMu VQQFd“Jt—Qi'l Hz, 1H),
Pat ent No. P1274PC10 [ 008

%ﬁ&@#@ﬁ 248 (spdr-tant in the pathogene3|s of 95% of

c
qbpﬁg)%{%lgﬂefﬁgﬁ —gfr%ﬁgh&g§i€tm51%i1{t k %4;@ S(&M) 1868 fved in
mﬁhm@i twterof 1 t hel. Hht Bg@ssiiun B@Rom@q 7y eokhmok urnwgter @nd is
M@%‘iﬁ%&ﬁct{oﬁ & Heh B LIBAL R 151" Rﬂh&oﬁ?{%&'rﬁan‘d%h&%gathe
. wever, some patients in Crisis
ise¢thge! ofvaGi, the raquefoes lasetranwasmed ®th D&M agtUghdro Thmtcan‘tiinﬂdSDrganic

liFl\éer 6sr\%/aesg(gﬁ\8ﬁ? {) t1ne dréegc yer so?lr 22|1:1nU tat I vrérseﬁlg.%%eir rerln._%vinﬁ_the
@mlnq\{B 54cTio, the Pddjict T mmmmksi a0fin bilaegdNoHS. éBItNM_R\(@(DﬂMHn CDCl)
RS b e RN Pt e i Mo inhibi

W [D 1281 y:pez ﬁ@iﬁywm&pﬁ@gga@m adlt I A1300) $50HhmBGRs Akdolved in
rB!Etge?n;g 788 g}Lt) a%HCl (7)6 mL of auéll lt\/IaskélluetloL (1)r{ 1, EIlrc]heoxtélriee %{6%312}01)?; added.
The reaction is heated to reflux for 14 h. After cooling to rt and removing solvent in vacuo,
the crude product is dissolved in water (500 mL) and basified to pH > 12 using 2N sodium
hydroxide. The solution is extracted using ethyl acetate and the combined organic layer is
washed with brine, dried over sodium sulfate and filtered. After removing the solvent in
vacuo, the product 14 is obtained as a dark yellow solid. '"H NMR (300MHz, CDCls) 6 8.06
(m, 2H), 7.33 (d, /= 8.4 Hz, 1H), 3.73 (s, 3H), 3.72 (s, 2H), 2.41 (s, 3H).

[0129] 2-(2-Methyl-5-nitrophenyl)acetic acid methyl ester 14 (32 g, 153 mmol) is
dissolved in ethanol (750 mL). To this solution is added 10% palladium on carbon (3.2 g).
After purging the reaction flask of oxygen, a balloon filled with hydrogen is fitted. The
reaction is stirred at rt for 16 h. After removing the catalyst by filtering through a celite plug
and removing the solvent in vacuo, the crude product is purified using flash chromatography

(ethyl acetate : petroleum ether = 5 : 1). The product 7 is isolated as a yellow oil. '"H NMR
(300MHz, CDCl3) 6 6.9 (d, J=7.8 Hz), 6.59 (m, 1H), 6.56 (m, 1H), 3.69 (s, 3H).
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\

Cl Cl Dioxane, 100 °C
40%, over three steps

16 17

NS
= B ————————— P>
o No Pd(PhsP), N0
Dioxane
81%
19 20

Scheme 4
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[0086] Syk is a tyrosine kinase that plays an
inportant role in nmast cell degranul ati on and

weemsnosphki | activation. Accordingly, Syk ki naseCTi/BS2007/081538
inmplicated in various allergic disorders, particularly
asthma. It has been shown that Syk binds to the
phosphorylated 9 9P A T E N T G\NF Patent No.: PATENT

P1274PC10 gamma chain of the FceR recep
N-terninal SH2 domains and is inportant égFPa%WHgfr%%¥4PC1O

si[graf i 41gD1¢IQ&8ﬁ}otfﬁttﬁac@&h}Raitcﬂ\ﬁK5MgSZ Y@ s dissolved in
t hway, nedi ates cel |l ul ar response to h signals.
REAIIPE itiias B0 o G SBHEDGUR LT xR LSRSg5tbi bR i is
$£id0E 81 100 PO vERfehf and bolvdaels 9&15Svel ¢h $60 &ﬁrth@aﬁa@p@&m Re
protein kinase and includes three nenbers

@ﬂﬁﬁ@ ugpgtlash Raematperaply (heyane peylkacggie =hlaR/ &) &) %w%ﬁfwgm“-

t@hﬁaﬂlﬁolnlik%tlfn@ra&ﬁ'éth?ﬂesﬁifr 1280aUR (houReEs, A mmg 1H), 8.70
ﬁﬁlrenent or an activated Ras allele (Nature 2
4.1

9483-334 (m, BDORAMSrhitl 41 3k 688 Ve 1He & Idet bt bad (tnf%)
| a[f)gﬁ] P& tﬁﬁm Fen?fanﬁ%nhcg)ﬂﬁl@tac@%r@fl&@§7 (Z{SQQE E%)].126 mlgol) is

|st|ngrrE|c reat nents fo anona are
dissotvadinr 1.2 fofLend nihydrres I HFeod eedled toy7§ 6. Tbalneesomtlage; slowly added

| nh}lﬁ%ﬁ?ﬁgéﬁrgﬁ i HIROYILF10b 14 'Bﬁ?éi e&ﬁ%ﬁlﬁﬁ%&)ﬂ%ﬂ Esoc‘&m%ﬁe?e the

processes i nvo
Ipacmvm chi kegt @ TSe‘W fohar zalpeuvmldlow@ ﬂmletnumlteys fvemedrte atowetrﬁt h and a

i QAR ERRTE SemDE: 3 it B VRl Wity L.
'ﬂﬁcmﬂm$eﬁMeﬂsﬁh@ﬁ@ﬂmﬁghasduepMQmn@amﬂmayﬂhbmahmame After
sgﬁ %nt\o/rtglhgy Eng{]aélg?r Itl%tclrlg)c[é pro & utc:to 1% [S)unttlerdalllrs]lsnlg ?ltaéhocrﬂ]rgn?e%g?ap%y (hexane :
ethyl acetate =4 : 1). The corresponding alcohol is obtained as a yellow solid. The alcohol
(26 mg, 0.11 mmol) is dissolved in DCM (2 mL) and MnO, (56 mg, 0.55 mmol) is added.
The reaction is stirred at rt overnight, then filtered through a celite plug and washed with
ethyl acetate. After removing the solvent in vacuo, 6-chloro-4-phenylamino-pyridine-3-
carbaldehyde 18 is obtained and used in the next step without further purification.

[0133] 6-Chloro-4-phenylamino-pyridine-3-carbaldehyde 18 (21 mg, 0.09 mmol) is
mixed with 2-(5-amino-2-methyl-phenyl)acetic acid methyl ester 7 (18 mg, 0.1 mmol) and
potassium carbonate (37 mg, 0.27 mmol) in DMF (2 mL). The mixture is heated to 100 °C
for 16 h. After cooling to rt and removing solvent in vacuo, the crude product is purified
using flash chromatography (hexane : ethyl acetate = 1 : 1). The title compound 3-(5-amino-
2-methyl-phenyl)-7-chloro- 1-phenyl-1H-[1,6]naphthyridin-2-one 19 is obtained as a pale
solid. "H NMR (400MHz, CDCls) & 8.53 (s, 1H), 7.68 (s, 1H), 7.53-7.57 (m, 2H), 7.47 -7.51
(dt 1H), 7.20-7.23 (m, 2H), 6.96 (d, 1H), 6.59 (dd, 1H), 6.58 (s, 1H), 6.52 (s, 1H), 2.05 (s,
3H).

[0134] A vial is charged with 19 (208 mg, 0.575 mmol), Pd,(dba); (26 mg, 0.028 mmol)
and PhsP (37 mg, 0.14 mmol). The vial is evacuated and refilled with N,. Dioxane (12 mL)
is added to the vial and the solution is treated with AlMes (0.86 mL of a 2M solution in

hexane, 1.72 mmol). The mixture is heated in a microwave oven at 140 °C for 20 min. The

vial is cooled down to rt and the mixture is extracted with ethyl acetate. The organic phase is
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nol ecul es in response to a variety of extracellular
signals. MAPKs are activated by phosphorylation at a
waleaB/optiosphoryl ati on notif havi ng the sequencBCT/US2007/081538
Thr-X-Tyr by mtogenactivated protein kinase ki nases
(MKKs). In higher eukaryotes, the physiological role
of MAPK signaling has been correlated with cellul ar ENT
events such as proliferation, oncogeneS|§ ?)vel ﬁ#ﬁﬁéPClo
and differentiation. Accordingly, the abPI'f ?wP
weged witle lns il\lgl[D&H sollutian, sdtm@dt%mm(t()ag Johgise aﬁt&lbtht&a”ﬂie sr(]alvent is
articul ar via MKK4 and IMKK6 to the
BGwR erte b1 e et Rbe 'Rl Bk ST ERBIBHPRE esgae
kTRt s@awﬁ) RSP :ﬁfﬁﬁé’-QVMlétﬁylevl)S’l ﬁm&l nghe@um as

i nf | anmat or I segases, autoi nmu
qlédig*@tlthmltémne 2§ o HRiMBr (40RaHRKBICDD 8- Bl G 1H>d7 75 Gad). 7.55-

EEr@ e bysay. §@eﬁtr@t)e7 #eney horim @@g td @ﬁ) &.491(0288, 6.64 (d 1H),
cascade i nvolved in the response of Is to a vari et

©#8 st 1hpub B2 (5 hd), G&prﬁbmo”éﬁo% 14@(853%%8 (EU\"VHD i ght and
cytoki ne nedi ated events. These four isoforns of p38

are thought to regulate di f ferent aspects of
i ntrad 5— 11 [uoroing DN-( 3 -ig_ dro-1,7-dpmeth l————a

ﬂh%ﬁtﬁ@ﬁ’(ﬁngfvl)&l gﬁﬁtvmgny@)%@&taﬁudeh@z) lead to the synthesis
and production of pro-inflammatory cytokines |ike

TNFa. P38 functions by, horyl ati ng do
substrates i ncl ude otfer Kkinaseg

CF5
tran ~agf ors.  Agent S'that i nhibit p38 %
have lageq .shown to bl ockatungesr oducti on Bf “cyt oki neb
|nclud|ng|but not linmited to TNFa, IL-6, IL-8 and I%-|
b. [0091] Per?pheral bl ood nonocytes (PBMCs) fave been
shown to express and secregalﬁ{ Q- i nflammat ory
cytoki nes when stinulated w th |ipopol ysaccharide
( UPBYS1i Fo widlutipn oP3SRonao-F- i ludrameEF-beaoeritcid\l, (193 mg, 0.716

a1 4P6% (5 mL) is added HATU (272 mg, 0.716 mmol) and di-isopropylethylamine

(278 mg, 2.15 mmol) at rt. The resulting mixture is stirred for 2 min. A solution of 3-(5-
amino-2-methyl-phenyl)-1,7-dimethyl- 1H-[1,6]naphthyridin-2-one 15 (200 mg, 0.716
mmol) in DMF (5 mL) is added. The reaction mixture is stirred at rt overnight, diluted with
EtOAc, and washed with brine three times. The organic layer is dried (MgSQO,4) and
concentrated. The residue is purified by automated chromatography to give the desired
product 22 as an off-white solid. '"H NMR (400 MHz, DMSO-dy) 6 10.50 (s, 1H), 8.99 (s,
1H), 8.38 (s, 1H), 8.22 (s, 1H), 8.17 (s, 1H), 8.00 (s, 1H), 7.72 (s, 1H), 7.66 (d, J=2.1 Hz,
1H), 7.62 (dd, J = 8.3, 2.2 Hz, 1H), 7.25 (d, J = 8.4 Hz, 1H), 3.63 (s, 3H), 2.65 (s, 3H), 2.08
(s, 3H).
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inhibitors efficiently block this effect when PBMCs
are pretreated with such conmpounds prior to

wa@riossEasi on with LPS. P38 inhibitors are effiPpaniuses7/081538
in ani mal nodel s of inflammtory di sease. The
destructive effects of many di sease states are caused
by overproduction of pro-inflanmtory cytokines. TITDeATENT
ability of p38 inhibitors to regulate thggI p . PL274PC10
over producti on makes them useful as di sedse AGHIYSiMh
agent3scl, 71 H08@Y1- Mok € aldas dtd Bb-nbh oGk A3 8 yi) Uingkth @Bedraiacid (29)
been shown to be effective in inhibiting bone

resorption, md apsation, and ot her inmmne and
inf tionifaﬁed at hol o . Thus, e, and
Bxfee wreps‘a—i—nhi—biet—o-r ?n@. ideNeg%ﬁ@g%gt—oot ea
debk | it ati ngpagpigpases t hatMean be r g &tidleP. hyomin OMe A
nodubkat i onrHefMwpd8ecdogmal | ng.2aTher ef ore, conpounds of 25 H
the invention that inhibit p38Qactivity are useful for

the treatnment of inflanmat| teoarthritis,
rheunat oi d artficdti s, cancer_lauyt oi mmune di sea

fo tr of oth&r cytdkine meqj-ated [ases
[a@%ans prmdg ar owt—factor=bet aq\’ TdFb denotg'\ze
a vsoperdari |y of Oprdteei ngceh@r. jopfel udes, “f df ‘exanpl e,
TGFbl , TGFb2, ?&nd TGFb3, whit¢h are pl eot¥opic

modb atreraveof cel |
enbryonee and

f IMECI O hemdl opoi , 1 HRiune nfl y
responses. —Thé ne re of the TGHIME@HHLY i T aneY,

i ntracel | ul ar si gerZii ng pat hways | eading ulti mat &| y to
the expression of genes that regulate the cell c tle,

control proliferative respSulesge6 or relate to _
DAY oLt e BRLEeE 25 EE el
mmol), CsF (3.04 g, 20.0 mmol) and Pd(PPhs)4 (1.16 g, 1 mmol) are added to a 10-mL
Schlenk flask equipped with a stir bar. The flask is evacuated and refilled with nitrogen five
times. THF (8 mL) is added by syringe. The Schlenk flask is sealed and heated at 140 °C for
20 min under microwave conditions. After the reaction is complete, the solvent is removed
in vacuo. The residue is dissolved in DCM (200 mL) and washed with water. The organic
phase is dried with NaySQy, filtered and concentrated to yield a crude product. Purification
by silica gel column chromatography (ethyl acetate: hexane = 1: 7) gives a mixture of two
isomers which can be used in the next step without further purification.

[0137] The mixture containing methyl 3-allyl-4-methylbenzoate 24 (1.18 g, 6.18 mmol)
is dissolved in CCly : ACN : H,O (60 mL ;: 60 mL : 80 mL). Then NalQy4 (6.6 g) and
RuCl;H,0 (0.21 g) are added. The reaction mixture is stirred at rt for 10 min. The mixture is
poured into water (100 mL) and extracted with DCM (100 mL). The organic layer is dried
with Na,SQ,, filtered and concentrated to yield crude product. Crude product 25 is dissolved
in MeOH (100 mL) and TMSCHN, (18.0 mL, 2M in hexane) is added slowly to the solution.
The reaction mixture is stirred at rt for another 10 min. After the reaction is completed, the

solvent is removed to give a crude product 26 which is purified by silica gel column
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i ntercel lular communication. [0094] Consequently,

conpounds of the invention that are inhibitors of the
waaesos st acel | ul ar signal i ng pat hway are usefBCT/US2007/081538

therapeutics for fibroproliferative di seases,

i ncl udi ng ki dney di sorders associ ated with unregul at ed

TGFb activity and excessive fibrosis including PATENT

gl onerul onephritis (GY), such as nesangi

proliferative G\, i Mmune GN, and cr escen@k@ PRRDt R g2 74PC10

dhediadto gt ingl] ]:H NRR (400 MmzeDMslahfeg) Ea.snsqp,h_rmpasmw,, J :&ao &z, 1H),
terstitia Sl re I Dbrosis In tran ant

D e b e, P8 Tt St GeRam P 2 bl LERES B2, mro: 245

ngPIBSY PeLCAMro- m&@%ﬁnUPﬁWﬁ@S cﬁba@a@l@é 6 (230 @ﬁngiee mmol) is

progressive system c sclerosis

P PER sl 3 &@wﬁwmwom%thﬂéégv%éﬂ%nﬁw 36,363 pres .36 mmol)

R pBAGGm @z[rb&ﬁﬁés(%éﬁ%% ochahed))\W bt Ren10Ceh MEREE isUeated to 100
Raynaud' s syndrone fibroses resulting from

eekxh. véftqr@:bhrgd@ itang yemqvenglﬁ@leveatdu Vicupethpfiingg preguct is purified
r%tffa%?é\hréﬁﬁ}gglg a@eta dl'leRF}?réDh'lC 1P ?B@P&ﬂ{d}ﬁ7 is obtalned as a

roSI S, and i nters tla nary osi s of
@Qéodi Qﬁ@ﬂ(WMﬂaﬁl\dﬁt(ﬁ#ﬁbrﬁe@ ’(:ﬁ soitbed 85 (ssuldh 7488 (@deé’fﬁ ¢-5 Hz,

PYs BT YLRETRE O &, i) PLORE PemCRs2 RORASk:
12050 LRI 606, A 50y o cel GONIASha
34:11)02 REfs, aHI dL@ﬂﬂSr(Mmasm’zJe%Sanﬁom ated with

haract er £8 11630k

BT Lt B R FIRA35) L AhURR YR

rﬁ&hyiba:rabz&d 2%\(3 ) 3ungbB,aA 1My €1 31 mhe&:ﬁﬂ mmol)SBIEh (318 mg, 1.29
oced [ %dertnal eaté {)) r .
LRt e 0T Pt aBRGT T Rl TR gistreguipred
wixt 4 &6bhO ThyVlidR it Slab@@eiing Eefill@ﬂl svith Aptoaed Atd @hes. 4AMioxane (50
post glaucona dralnage suyr
mL) is added by syringe. The Schlenk flas 1s sealed and heated at 100 °C for 16 h. After the
reaction is completed, 1N HCl is added slowly (100 mL) to quench the reaction. The mixture
is extracted with DCM (200 mL). The organic phase is further washed with 1 N HCI (2 X
50 mL). The combined aqueous phase is treated with 6N LiOH until pH = 10. The yellow
solid is filtered and dried under vacuum to give product 28, which is purified by silica gel
chromatography (5-10% MeOH in DCM). LC/MS (M+1, m/z):323.1.

[0140] Methyl 3-(1,7-dimethyl-2-ox0-1,2-dihydro- 1,6-naphthyridin-3-yl)-4-
methylbenzoate 28 (3 g, 9 mmol) is suspended in a mixture of MeOH/water (1:1, mL) and
treated with NaOH ( 2.2 g, 55 mmol) at 80 °C for 2 h. MeOH is removed in vacuo. The
resultant mixture is acidified to pH = 7, and the solid product is filtered and washed with
water and dried overnight to yield 29. '"H NMR (400 MHz, DMSO-ds) 6 8.8 (s, 1H), 8.02 (s,
1H), 7.88 (dd, /=7.9, 1.8 Hz, 1H), 7.78 (d, /= 1.7 Hz, 1H), 7.44 (s, 1H), 7.42 (d, J = 8 Hz,
1H), 3.65 (s, 3H), 2.62 (s, 3H), 2.23 (s, 3H). LC/MS (M+1, m/z): 309.1.
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[ 0095] Fi broblast gromh factor receptor 3 was shown

to exert a negative regulatory effect on bone growh
wa@pasast7snhi bi ti on of chondrocyte proliferati oPCT/US2007/081538
Thanat ophori c dysplasia is caused by different

mutations in fibroblast gromh factor receptor 3. One
mutation, TDII FGFR3, has a constitutive tyrosine PATENT

ki nase activity which activates the tran @EF@wa§ﬁ$éPK”4PC1O

factor Statl, |leading to expression of
i nhi l3L(t1grdimgmomhxca[,Qemiydw:d6abmmmﬁn-b®nel detgbepsant
i,Su et al., Nature 1997, 386:288-292). FGFR3 is al so

essed in nmultiple nyel oma-type cancers.

[ 0096] ki nase, c-Src, tr its oncogenic sig
i~ ERLALS,, k0 Eﬁlﬁw{@l@ o@mme%sn ¢ N,
HER22 ammonia, rt adS EE reeflu(;(: 9h II I’ o ©

acti Vatd on of TEFE "which i% ®har acteristic for Th@
mal i ghant cell but absent fr®mthe normal cell. On,the
ot her hand, mce deficient in the expression of c-src
exhi bit an osteopetrotic pP@w®Beype, indicating a key

PgHid1gi R@&lhﬁ’&h &f3- @ Adifelnd- @%i@@@'d@lﬁfdrdf Y @%btﬁ%rrﬁﬂ% ?1) -4-
possi bl e i nvol venent in related di sorders

methylpsnzeit apid 28630 1he SanmbD B6Srlot k) i |hﬁfés<é@3t r@fbﬁﬁpfs% k. Excess
%E a‘s rL:rﬁ@v%‘d 1§ VJEEH’%%H %he(rE%;?Lmt &5{?% sUS IR% and\ﬁléled to

p/0S6K a 7056 0SO pr otein S6
mu@ftue amnjonnas gs Tb¢ epyuliimgenlitl asnfiiltepddernt! dopd endeuvestiio tsyield 30 as

ani;ix1 ?GLIE’N@UMHEM%JOW n the regul ati on of nMRNA

rans ati on rlng poteln bi osynthesis (Eur. J .
Bi[0142¢ n3- QIODD;maﬁyZ(zzdzgo 1,5:33di30L,6- Eagmt@eﬂin Rels-4-nld9benzamide

?Pﬁ éﬂ%) lllélglog-}i heaJ:Ieﬁ Wi odcgféﬂ gﬁ cgt | %‘]) 5t ?gﬁlghgéoethane (2mlL) at

efldofoo bl Spiverted ¢vapyrated Q)ngdmsasaﬂ wiateBekhwhiap ksisat edhdun

t ? .
purification.

Preparation of Exemplary Compounds

Example 2
3-(5-amino-2-methylphenyl)-7-chloro-1-methyl-1,6-naphthyridin-2(1H)-one (A1)

General Procedure A

8
[0143] To a solution of 3-(5-amino-2-methyl-phenyl)-7-chloro-1-methyl-1H-

[1,6]naphthyridin-2-one 8 (749 mg, 2.50 mmol) and 3-trifluoromethylbenzyol chloride (521
mg, 2.50 mmol) in DCM (25 mL) is added di-isopropylethylamine (452 mg, 3.5 mmol) at 0

°C. The reaction mixture is warmed to rt and stirred for 16 h. The solvent is removed in
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regul ation of cell notility (I mmunol. Cell Biol. 2000,
78(4):447-51) and cell growth (Prog. Nucleic Acid Res.
wovdos/oBi7et . 2000, 65: 101-27), and hence, may bBCT/US2007/081538
important in tunor netastasis, the i Mmune response and
tissue repair as well as other disease conditions.
[0098] The SAPKs (also called "jun N-term nal Ki naeDeAsTENT
or "JNKs") are a famly of protein Ki nasgﬁ gjhat 74PC10
represent the penultimate step in signal °tF AASAUEY| bt

RaidVieegedidiatis presied by atomgid Vlﬁbin@tbg@f)h}l' Wigh & giatdidnt of ethyl acetate
e gul at,ed

transc | O actor. a d expr.ess enes

Ppxane (@ PoqtﬂqB‘g' ?°>itea1vs?h e desifegprocyicy fhﬁﬁﬁ ‘Wﬁ@hd 'HNMR

(m)@mr CDU13§’6 S(Sf) (gqmss ztsfratlfgn@oﬁ@ mpB B S JIJB/@H‘ield{) 778
ue to zenot oxXl1 C

P& 415 AL (HBD: 100160 tn SRR Rt 5. RO T h. $32 6.
@HE@E@OLSNQHZ 11913237%@151{)@0@@0@1{} prevent DNA repair

and sensitize the cell to those cancer t herapeutic

md @44l t Cespaupds ofétrﬂctbry of eI &i 988 awe tadmyish the ooprogagure
L‘L%%‘%X)%he?Nr s%loﬁltﬁtgd da %ﬁllyhglﬁi)&@ @Jh‘ldﬂg: thtelﬂaéd elc@tﬁhmg I&?Scheme

gene have a p Ity to eve ynocyt e
4 HEabfeulndsis¢rdhes mmmoelkdsem’emrqﬂdgﬂqwmepl@chumtdeicrlbfﬁd imEgemple 2,
ts that Lck inhibitors may be useful
IEI%Q?#e ?§§g§§§0|nnune di sease such as rheumatoid
arthritis. [0100] Fes is stFabhgly expressed in nyeloid

et A~~~ P~ Al Al At A hat |

hencu UpPUI Cll €c—Cert+S ClIIU I S— II}J eatea— f UUL LI

did#f erenti ati ongapgesur vival signal pBbysicalata n

myel oi d | eukocyt es. CSK is inpli cat"b’\‘j‘%ﬁ‘ PO Htrcape@r MS (m/z)
parti cul ar colorectal and breast cancers. [O0I01I] In
ackor danc th t he foregoi ng, | t'HAMBr(e®dME, CODILOBEODE, 1H),

furt her pr a met hod _ 8.27 (s, 1H), 8.10 (s, 1H), 8.01 (d, 1H), 7.81
(s, 1H), 7.74 (d, 1H), 7.71 (d, 1H), 7.60-7.65

@ (m, 2H), 7.56-7.59 (m, 2H), 7.37 (dd, 1H),
O 7.28-7.31 (m, 2H), 7.17 (d, 1H), 6.60 (s, 1H),

2.12 (s, 3H); MS m/z 534.1 (M+1)

2 "H NMR (400MHz, CDCly) 8 8.78 (s, 1H),
8.64 (dd, 1H), 8.60 (s, 1H), 8.29 (dd, 1H),
7.81 (s, 1H), 7.70 (brs, 1H), 7.52-7.61 (m

Q L
cl N0 2H), 7.42 (s, 1H), 7.33 (dd, 1H), 7.24 (s, 1H),
NO O § 717 (d, 1H), 7.14 (s, 1H), 6.55 (s, 1H), 6.03
'O\ O | (d, 1H), 3.86-3.93 (m, 2H), 3.68-3.71 (m, 2H),
o NJ\ 3.56-3.60 (m, 1H), 2.20 (s, 3H), 1.90 (s, 3H),
H 1.40-1.50 (m, 4H); MS m/z 674.2 (M+1)

Example 3

N-[3-(1.7-Dimethyl-2-0x0-1,2-dihydro-[ 1,6]naphthyridin-3-y1)-4-methyl-phenyl]-3-(4-ethyl-

piperazin- 1-y1)-5-trifluoromethyl-benzamide (B1)
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for preventing or treating any of the diseases or
di sorders descri bed above in a subject in need of such

wao e@ansest, whi ch nmet hod conpri ses adm ni st er i PQI/U82007/081538
said subject a therapeutically effective anount of a
compound of Formula (1), (2) or (3), or a
phar maceutically acceptable salt thereof. For any ?LXTEPJT
t he above uses, the required dosage mAIIG Eé¥ No.: P1274PC10
dependi ng on the mode of administrati on, fh&aent No-
par t iGankesd Peededite ®N t0o be treated and the ef f ect
desired. (See, "Adm nistration and Pharnmaceutica
Conposi tions,” infra). AChi ni stration and
Phar maceut, cal f

NE] A0
and lagdeptiabl e modes kn&m@ in the-ary,
or'inc i%ation with e or nore therapeutic agerﬂ
A therapeutigal |y ef fectNve amount may vary wjdel
dependi ng on the severity of the disease, the age a@g
relative health of the subject, the potency of the
c
Sj:pil%%# gg % srso%gtlrogg)g t(fé Iga 15?& P {1: ztyé R {rﬂ‘ﬁ@?on%bl‘tlyl benzalc acid HC1
it $t5e0mngA). d)cyl amolland §i-ishpsepytshyddmihe @mu:hb@ml @noB it ®MF (0.8

RO SBED (e 508 mefiale AR Tor iy 358REon or >

(Bramabm&hy@pﬁenlyg It odiateaiyt- 1HAO, 6mphtﬁyarmlr1emoem$ ¥11.4 mg, 0 041

o &t B B afla% ki s £551c0° T e Rt Rt gy W gy or |

19 rm{a reabtiinhis tufeik idDite€ AR IDMSO (I AN) &R pudifit@bPOCK to afford the
active ingredient. ounds of the invention

0103] Co
tHgyropge ]rﬁss?‘t@r’*e%fnta%dsﬂ’l‘(é?%ng%ﬁi Ral conpositions by
any1469 VAN 3 @R&kbek @&hlgounh@prppa&éd o HbRihg BRIcEIRds| déscriBedin,

orally, e.g., in the form
Example 3, using appropriate reagents.

Table 2
B# Structure Physical Data
'H NMR 400 MHz and/or MS (m/z2)
1 /\D o) MS m/z 564.5 (M+1)
N
N N
H QIO
O N
F——F |
F
2 'H NMR (400MHz, ds-DMSO) § 10.44 (s,
e F o 1H), 9.04 (s, 1H), 8.24 (s, 1H), 8.14 (d, J =
- N N 8.0Hz, 1H), 8.06 (s, 1H), 7.74 (m, 2H), 7.68
H O O (m, 1H), 7.62 (d, J=8.4 Hz, 1H), 7.29 (d, J
o N =8.4Hz, 1H), 3.69 (s, 3H), 2.71 (s, 3H), 2.55
(s, 3H), 2.14 (s, 3H). MS m/z 466.2 (M+1)
3 'H NMR (400MHz, ds-DMSO) §10.31 (s,
? 1H), 9.05 (s, 1H), 8.06 (s, 1H), 7.78 (m, 3H),
O N N 7.67 (m, 1H), 7.58 (m, 2H), 7.43 (m, 2H),
H (:)CD 7.29 (m, 3H), 7.07 (d, J = 7.6 Hz, 2H), 3.70
o T (s, 3H), 2.72 (s, 3H), 2.13 (s, 3H). MS m/z
476.2 (M+1)
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of t

f or m of

abl ets or capsules, or pare
i nj ectabl e solutions or

wWQa2@@BRB51Pat ent No.: P1274PCl0 top
formof lotions, gels, ointnent
nasal or suppository form [010

conpositions conprising a conpound of the present
invention in free formor in a pharnaceu

nterally, e.g., in th
suspensions,P A T
ically, e.g., PaI/U
S or creams, Or in

4] Pharmaceuti cal

t he

E N
kE®07/081538

a

PATENT

cally .
acceptable salt formin association wt hé]:kaIF%Iatgﬁtsl}To‘o g /4PC10

"

gr an

maceuti cally acceptable car
factured i iptractoenvent i onal
ulating or coating methods.

rier or leJ uen

mn“ﬁhwﬁ%oﬁﬁﬂ?@ /?r MS (m/z)

For exanp ra

nay be

IBdala

cgny
cony
dild
sorh
e. g.

osi tions tabl ets or

risEn@pQ el
ents, g. N actgsg( Wextrq
i tols 'l 9@

ul oseFagdror~ygl yc
, silica, talcum Istearic 4
fum satt

IRINRMR FodkARSHIRR0) 510.16 (s,

t1H6, 0@t emn), M B, @), 7.80 (m, 4H),
7 (& UCIBASE, 2HYBENTU (5.aH), 2.72
i(m&H), BY7 [submi 23rie,$H), 2.13 (s,
Al M3 & g e um or

cal
t dge
sili
nmet h
pol y

di-si

and/ or pofyethyie
ther wthoc)gbynhders, e.g.,

cat e & glatin
yl cel osé, saq r boxy
vi nyl pyrrolidoffe; Yand i'f de

i &S
absa
I nje
sol U

nt eqar
pteglt

sodium salt, or effervescen

rbents, calo s, flavors
ctabl e g | y be [dq
tions, suspeng nd s

$H, ed 3 (A3H). MS m/z412.2 (M+1)
BN :

egi-ycot; for tabiers,

430N - TSP 0.19 (5.
éjc%‘?? tos (s, 1H), 7.82 (s, 1H),

. n. 3H), 7.55 2H), 7.26
el P Ub8e; ARY Ty

(s,

1\"15‘ 7
A

cid or

t'H INIVIRE (WEORBz, ADNISON 5 €0 (s, 1H),
and (swees.ener &), 7.87 (m, 2H), 7.77
AqURBDUSE8i (motHnT-84(d, J = 8.0Hz,

B ET7 (BrRHe S Tiisy Se2-99 (s, 6H),
R ber S heye

prepared from fatty erul sions qry;
The |[conpositions may be sterili éed and/ or contain
agj yvants, sugh eserving, |ShaRld (b o WRAS) B%.£. 11,
enulisi fyi ng agen sol ution prieBRYERE), 8.5t §1)[0f8 (m, 2H), 7.67
regdl atin eN (m, 3H), 7.55 (m, 1H), 7.32 (m, 1H), 3.74 (s,
AN 3H), 2.72 (s, 3H), , 2.15 (s, 3H). MS m/z
E | 420.2 (M+1)
8 o MS m/z 414.2 (M+1)
N N
Or Y00
O O ll\l
9 0 "H NMR (400MHz, ds-DMSO) § 10.2 (s, 1H),
_o 9.07 (s, 1H), 8.07 (s, 1H), 7.80 (s, 1H), 7.71
N O ON (m, 2H), 7.48 (m, 2H), 7.29 (m, 2H), 3.88 (s,
Y 3H), 3.71 (s, 3H), 2.73 (s, 3H), 2.22 (s, 3H),
| 2.14 (s, 3H). MS m/z 428.2 (M+1)
10 "H NMR (400MHz, ds-DMSO) § 10.2 (s, 1H),
? 9.06 (s, 1H), 8.07 (s, 1H), 7.88 (m, 2H), 7.78
N N (m, 2H), 7.68 (m, 1H), 7.38 (m, 2H), 7.29 (m,
H O O 1H), 3.71 (s, 3H), 2.72 (s, 3H), 2.70 (m, 2H),
o T 213 (s, 3H), 1.21 (t, J = 6.4Hz, 3H). MS m/z
412.2 (M+1)
11 "H NMR (400MHz, ds-DMSO) § 10.2 (s, 1H),

9.08 (s, 1H), 8.07 (s, 1H), 7.86 (d, J = 8.4Hz,
2H), 7.80 (m, 2H), 7.68 (m, 1H), 7.34 (d, J =
8.0Hz, 2H), 7.27 (d, J = 8.0Hz, 1H), 3.71 (s,
3H), 2.73 (s, 3H), 2.66 (m, 2H), 2.13 (s, 3H),
1.59 (m, 2H), 1.32 (m, 2H), 0.91(t, J =
7.2Hz, 3H). MS m/z 440.2 (M+1)
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osnotic pressure and/or buffers.

In addition, they may

al so contain other therapeutically val uable

WG 2iISHSNTEES.

Sui tabl e formul ati ons for transdeP@®EIUS2007/081538

applications include an effective anmount of a conpound

of t

host .

he present

For exanpl e, transdernal

invention with a carrier.
i ncl ude absor babl e pharmacol ogi cal |y acceptable
solvents to assi st passage through the s

A carrier may

PATENT

ﬁte{lﬁ:}g f %%4PC 10

devi ces

opt |

o8

. bandage conprising a backi
ai ni ng t he Sgrostpeund opti ona
onally a rate controlling b

ng rrenber

oA
Ty 1WNm EPEF Vol r

or S (m/2)
arrier to d |ver I\‘!]

and

com
preg

trar

ound to the skln of the hos

by RbRB4GRAL T IDhRS) 8895 (s, 1H),
@Qb@% PeY, b.o6l( <OfH tﬁsﬁas 1H), 7.72
Q1t—|he.se;km,nH Maudl,x 84Hz
gdal) F&3 (rs.e¢t). 68Air.abi).8.85 (s,

buf f
i nve
ef f 6

CJC';IGE
SOl y

formul ations for toopucal appl i gty o] (3 27%(6 Fhe 11 (s. 3H).
skin and eyes, may be agueous 36\1'%{”/28%71 1)nt ment s,
INs Or known in the

tonl

ctive anounts i n cdrrbl nati q

 Tonlerfantie S eglhiel

(s, 1H
m 2H),
rasdﬂare,r:&pesww@ah ¥.68 (s, 3H), 2.71
I1s, WHI h. 1@r$e3F0rM$rm’zet28 2 (|v|+1)

+ |
LTIT]

deULIb ngHlb \pHdIHubUULIde bUHUIHdLIUHb) PUI
ekanpl e, synerg (c effects nayHMthunomHzms@m@oss% s, 1H),
i mmynonod AT E 9§s. (s, 1H), 7.80
P1274PC18Qf IFammat st ang 2H¥§P4 3?’}/3&7 %épf;":zw
used in conbinati dh W th cycl ospg st
ascomycin, or imunosuppressant ana ogues thereof for
exanpl e cycl gsp A (CsA), cyolRaRrQhduHS o, BKe0810.06 (s,
rapgmyci chnpar abl e conpoungs o.06 ¢4, § )COSS €1¢)) @soa(s 1H),

7.78 (s, 1H), 7.72 (s, 1H), 7.67 (m, 3H), 7.27
(d, J= 8.4Hz, 1H), 3.71 (s, 3H), 2.72 (s,
3H), 2.13 (s, 3H). MS m/z390.1 (M+1)

16

"H NMR (400MHz, ds-DMSO) §11.5 (s, 1H),
10.2 (s, 1H), 9.05 (s, 1H), 8.08 (s, 1H), 7.77

(m, 3H), 7.35 (m, 2H), 7.13 (s, 1H), 6.88 (m,
1H), 3.78 (s, 3H), 3.71 (s, 3H), 2.72 (s, 3H),

2.14 (s, 3H). MS m/z 453.2 (M+1)

17

"H NMR (400MHz, ds-DMSO) §10.4 (s, 1H),
9.09 (s, 1H), 9.01 (s, 1H), 8.26 (m, 1H), 8.08
(s, 1H), 7.83 (s, 1H), 7.75 (s, 1H), 7.67 (m,
1H), 7.48 (m, 1H), 7.30 (m, 1H), 3.71 (s,
3H), 2.14 (s, 3H), 1.26 (s, 3H), 1.24 (s, 3H).
MS m/z 399.1 (M+1)

18

"H NMR (400MHz, ds-DMSO) § 9.94 (s, 1H),
9.05 (s, 1H), 8.02 (s, 1H), 7.78 (s, 1H), 7.59
(s, 1H), 7.43 (m, 1H), 7.20 (m, 2H), 6.80 (m,
2H), 6.74 (m, 1H), 3.72 (s, 3H), 3.70 (s, 3H),
2.87 (m, 2H), 2.79 (m, 2H), 2.72 (s, 3H),
2.09 (s, 3H). MS m/z 442.2 (M+1)
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cycl ophospham de, azat hi opri ne, nethotrexate,

brequi nar, |eflunom de, m zori bine, nmycophenolic acid,
wonp@epkiesbl ate nofetil, 15-deoxyspergualin, PCT/US2007/081538

i mmunosuppressant anti bodi es, especially nonocl onal

anti bodies for |eukocyte receptors, for exanple MAC

CcD2, CD3, CD4, CD7, CD25, CD28, B7, CD45, CD58 or PATENT

their ligands, or other imunonodul atory

such as CTLA41g. Were the compounds of

GRETRRUENT | bi74PC10

Bt

ages of the stoetadm ni st er ed

adm ni stered 1 n conjunction

wth oth
COTPRAN

I es,

%rMI%H ﬁéﬁﬁms (m/z)

phar
a fi

so forthf [

maceu%i’gruc
rst a t whi
| osed _merein

depending on the type of co-drug enpl ove
spegi fic drug enpl oyed, on the oglp\,@l,th hm@ed, @gﬂs & 24,
and The i nvent|iep 9@b$501+nar@ws @iem) 7R (2 1H),

.|g.77as, KHY 7.6TOiPH), Si4agm, aa)4

ﬁ’da%cl JEBeHz e MtIeon, 1a|$ 4.09

di sg inlfree form|d %é?ﬁﬁbé@?(s%ﬂ 4 (s,
accept abIE salt form and b) at ﬂé §F tofie® ¥ ﬁ'ﬁe'}q? m. 4282
The kit may conprise instructi or{s or its
ilni stration. Processes for I\’E\th% UJ‘%S% 5”1&
I'mvention [0108] proceduw@oég M 8.8/ (s, 1H), 7.81 (s, 1H),
preparing_conpo the i nvemed 18y, EG@@‘SQH)I be (dl ;=
t he |[Exa o@ Nnf¥a. e readtdHonsl),deRcy, it Be6lss (d, J= 8.0 Hz,
reagtive i | onalb”gRoupsS f or| 1E%& ISe3W e o®y8H), 2.73 (s, 3H),
anmi no, im no,I thio or |carboxy grzguﬁ & s mgres2
desiired in the final product, Y * Be protected to
gm d their unwa ted partici pat hgn %3460%6%%% %1,?0 46 (s
venti onal |jpr cting groups |ng 5.bdTs 1H), 7.87 (m 5H).
accqrdan ract | 07653( ory e;>@arzfap e 4$+ee|H) 3.72
T.W Ge and P. A5y ts i|ns,'5Hy, QUe&t:BI-V)Q@QL’BH;S 2118 (s
Organic emstry", | 3H). MS m/z399.2 (M+1)
22 'H NMR (400MHz, ds-DMSO) §10.31 (s,
0 1H), 9.07 (s, 1H), 8.07 (s, 1H), 8.02 (s, 1H),
a N N 7.84 (d, J=8.0 Hz, 1H), 7.77 (m, 1H), 7.67
H O O (m, 1H), 7.52 (d, J= 8.0Hz, 1H), 7.29 (d, J =
o N 8.4Hz, 1H), 3.71 (s, 3H), 2.73 (s, 3H), 2.41
(s, 3H), 2.14 (s, 3H). MS m/z 432.1 (M+1)
23 "HNMR (400MHz, ds-DMSO) §9.12 (s, 1H),
Q 9.04 (m, 1H), 8.65 (s, 1H), 8.57 (d, J
N N =8.0Hz, 1H), 8.27 (m, 1H), 8.15 (m, 2H),
O H O O 7.84 (d, J=9.2 Hz, 2H), 7.73 (m, 2H), 7.32
N o 'l“ (d, J=8.4Hz, 1H), 3.72 (s, 3H), 2.75 (s, 3H),
2.16 (s, 3H). MS m/z 435.2 (M+1)
24 o) 'H NMR (400MHz, ds-DMSO) §10.2 (s, 1H),
9.07 (s, 1H), 8.07 (s, 1H), 7.84 (m, 2H), 7.77
N O QN (m, 2H), 7.66 (d, J =8.8Hz, 1H), 7.28 (m,
~o N 2H), 3.93 (s, 3H), 3.71 (s, 3H), 2.73 (s, 3H),
£ | 2.14 (s, 3H). MS m/z 432.2 (M+1)
25 "H NMR (400MHz, ds-DMSO) §9.62 (s, 1H),

=~

9.09 (s, 1H), 8.06 (s, 1H), 7.82 (s, 1H
(s, 1H). 7.59 (d, J=7.6 Hz, 1H), 7.24 (d, J
8.0Hz,1H), 6.66 (s, 1H), 3.72 (s, 3H), 2.73
(s, 3H), 2.47 (s, 3H), 2.26 (s, 3H), 2.12 (s,
3H). MS m/z 402.2 (M+1)

, 7.73
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John Wley and Sons, 1991. [0109] A conpound of the

i nvention may be prepared as a pharmaceutically
wa@ewspsabt e aci d addition salt by reacting thePdT/882007/081538

base form of the conmpound with a pharmaceutically

acceptabl e inorganic or organic acid. Alternatively, a

phar maceutical ly acceptabl e base addition salt of

. . PATENT
conmpound of the invention may be prepare re i
the free acid formof the compound wth ng)ﬁatent% ]5@741)(:10

RF%N maceuti cally acceptable i ndrganic or bS base.
E ﬁ
e

rnatively, Stoetusal t forns af thﬁN f,\w@n/z)
invention may be prepared using salts of t startlno

npferials or internediates. P A 'FHEMN (JooiNE, f@%@)gsm5 s, 1H),

P1274PC10 [ 01%0] free aci d |ars7f; geﬁ 5@1@@, f@rm 9f1H) 800
t he [co i on may Joes Elf epased( rﬁrzam7 82 (m
t he |cor dithg b ti on 25&I769 6t Jasiddizatttli 1300 J =

salt| from TespectiVelly. For ex eH &76(5%16%?}6361‘3“ ),2.15
the |i nvention in an acid additi/dh 3§)<3\MtS Potth'bly"

converted to the correspondi ng |f b treatlng
vﬁ a sui tabPe asE (e.qg. arrnn'%slerﬁ/rﬂgagsg'w ¥| de

sol yti A e\ and the | ke) A conmpound

of thhe invepti dh in_a\bAselladdition salt form may be
converted t t he coPr e%pondl ng |free acid by treating
with a suitable acid (e.q., hydrochloric acid, etc.).
[Q111] Conpounds he inventijan,| li

n‘%\} be prepar&d f N-OXI des df 1&&‘@1‘5@;%&%2 @ﬁ% g;@;%i TH.
i nvent i1 v ONCIECLE T rngz@g)ef,ﬁ m(§H9730dJ 8.0
sul flur, r i oxjde Jte hensz,ph Cs9Bhs, 136), 3171 tshasHum72(
borchydr| de, sodium bor[ohydrl de SHpﬁospm@h‘l)uMS m/z448.1 (M+1)

trichloride,

29 "H NMR (400MHz, ds-DMSO) 5 9.75 (s, 1H),

Q 9.12 (s, 1H), 8.07 (s, 1H), 7.87 (s, 1H), 7.63
N N (d, J=8.8Hz, 1H), 7.54 (s, 2H), 7.45 (s, 3H),
H O O 7.23 (d, J= 8.0 Hz, 1H), 6.46 (d, J=9.2Hz,
b N

1H), 3.74 (s, 3H), 2.74 (s, 3H), 2.66 (s, 2H),
2.12 (s, 3H). MS m/z 439.2 (M+1)

30 "H NMR (400MHz, ds-DMSO) § 10.6 (s, 1H),

H 10.04 (s, 1H), 9.10 (s, 1H), 8.49 (s, 2H),
O N 8.10 (s, 1H), 7.85 (s, 1H), 7.76 (s, 1H), 7.67
N N . 3 3 . 3 3 . 3 3 .
iw,@)\H O O (d, J=8.0Hz, 1H), 7.55 (m, 1H), 7.31 (d, J =
o N 8.4Hz, 1H), 3.72 (s, 3H), 2.74 (s, 3H), 2.15
(s, 2H), 1.22 (s, 9H). MS m/z 484.2 (M+1)

31 "H NMR (400MHz, de-DMSO)  10.3 (s, 1H),

9.08 (s, 1H), 8.78 (s, 1H), 8.22 (d, J = 8.4
Hz 1H), 8.07 (s, 1H), 7.81 (s, 1H), 7.74 (s,
OON H), 7.65 (d, J =8.0Hz, 1H), 7.29 (d, J =
AN 84Hz 1Hz 6.95(d, J= 8.8 Hz, 1H), 3.94 (s,

| 3H), 3.71 (s, 3H), 2.73 (s, 3H), 2.14 (s, 3H).
MS m/z 415.2 (M+1)

32 "H NMR (400MHz, ds-DMSO) §10.5 (s, 1H),
9.08 (s, 1H), 8.36 (m, 1H), 8.07 (s, 1H), 7.81

N (s, 1H), 7.76 (s, 1H), 7.66 (m, 1H), 7.43 (m,

CN> O 1H), 7.30 (m, 2H), 3.92 (s, 3H), 3.71 (s, 3H),

| 2.73 (s, 3H), 2.14 (s, 3H). MS m/z415.2
(M+1)
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tribromde, or the like) in a s
solvent (e.g. acetonitrile, eth
w@eoosls1757 ke) at 0 to 8Q0C. [011

uitable inert organic
anol , aqueous di oxane,
2] Prodrug derP@HUS2068T081538

of the conmpounds of the invention may be prepared by

met hods known to those of ordinary skill

(e.g.,
(1994),

Vol .

for further details see

4, p. 1985). For exanpl e,

Bi oorgani ¢ and Medi ci nal

in the art
Saul nier et al. PATENT

U] {:éFlﬁetgatr NP 1274PC10

By

t

(e.d.,

be prepared by reacting a n
he i nventi Gtrugtuteh a sui t abl
1, 1- acyl oxyal kyl car banoc

appropria
on- derlvat zed onpound
§§% (m/2)

Q) (

Pr ot
i NVE
or di
t ech

ani t rophe yI bonate, or t
ect edeeglv es of the co
nt i ooy
nary in g4
ni ques appllcablé to the cr

e caphamih T

hl ori dat e

hg Nivid %omr[zool%?exﬂso 510.7 (s, 1H),
By ES), 8b6 heY), 7.77 (m. 2H). 7.67
KinowW), 7tzs» (&, hl&SBHﬂﬂ H), 6.64 (s, 1H),
t@ol(%QHUég%fsliﬁ’()lztﬁii (®f3H), 2.13
datbNSerz FodtMebi ng

gr oy
"3 g
Johr
t he
forn
sol \

psS and their renmoval can b€
tecting &xo n Organic Ch
W ey ghd 1999.
pres i Avent i
red duang t he

ates (e.g. hydrdtes)

Tound in T. W b‘reene

MVEY (# MHz

1|-38 111 ,1 ?ﬁb@ 1&'%7 SZH
6 J

ﬂ‘é%ik@ﬁ I7 Yo af 84 Ol 3.71

8s,I3AY Rk {sOFH), B (s, 3H). MS m/z

aBes (Mf1) corrpounds of

NN o~

the
r¥Ecr
m xt
tetr
i nve
ster
c.Oonm

present—rventton—Tay

ystal li zatoi on aqueg

ure, usd'n oic so| vents
ah oy anor FIAON. [O
ntio be prgpages th

eoi soners by reactling a rac
ound wth an npfi call Vi act il

IMvVTTIiT T I y |JI cpal Cd by
UHNNPgmNtstaHmm §9.94 (s, TH),
dWHB%T@xﬂ'h 7.81 (s, 1H), 7.67

gﬁg 08 S 06

‘?é 3H

n

fgg 1

n

), 3. 71

]ﬁs s, 3H 131
"H NMR (400MHz, d6 DMSO) §10.25 (s,
1H), 943(3 1H), 9.05 (s, 1H), 8.06 (s, 1H),
7.78 (s, 1H), 7.68 (s, 1H), 7.54 (d, J= 8.4
Hz, 1H), 7.28 (d, J = 8.4 Hz, 1H), 3.70 (s,
3H), 2.72 (s, 3H), 2.41 (s, 3H), 2.13 (s, 3H).
MS m/z389.1 (M+1)

37

"H NMR (400MHz, ds-DMSO) §9.73 (s, 1H),
9.06 (s, TH), 8.05 (s, 1H), 7.79 (s, 1H), 7.71
(s, 1H), 7.61 (d, J = 8.4 Hz, 1H), 7.60 (s,
1H), 7.25 (d, J = 8.4 Hz, 1H), 7.07 (s, 1H),
3.70 (s, 3H), 2.72 (s, 3H), 2.51 (s, 3H), 2.13
(s, 3H). MS m/z 388.2 (M+1)

38

MS m/z 423.2 (M+1)

39

'H NMR (400MHz, CD,Cl,) 8 9.00 (s, 1H),
7.83 (s, 1H), 7.68 (s, 1H), 7.56 (s, 1H), 7.46
(d, J=8.4 Hz, 1H), 7.38 (s, 1H), 7.31 (d, J =
8.4 Hz, 1H), 3.78 (s, 3H), 2.90 (s, 3H), 2.80
(s, 3H), 2.71 (s, 3H), 2.20 (s, 3H). MS m/z
419.1 (M+1)
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a pair of diastereoi soneric conpounds,

separating the

di astereoners and recovering the optically pure

WE@REBNFIONET S.

Resol uti on of enan

tioners may bePCHUS$108T081538

out using coval ent diastereoneric derivatives of the

conmpounds of the invention,
P1274PC10 conpl exes (e.g.,

TE

or

N T G\NF Patent No.:

by using di ssoci ableP A

crystalline diastereoneric salts). D aStﬁﬁ rrer 34%2113
di stinct physical properties (e.g., nelti E

bol I[i ng points, solubility, redctivity,

b%&readi |y sep&tatted by taking |advapi %’ﬁ' aé%%ﬁ

%’n/z)

dissimlarities. The diastereoners may be seoarate

cly gmat ogr aphy, or by separati OHANWEGWFQ%EE @p)tgryswg%
based upon di§f ces in sol ubiddoty 11 b@g@,p{H c;ad4 & 1H), 7.73
pure enan K Qcover|ad J_ajcx}ﬁ‘zg1wt5s(ah&84 2.0 Hz,
resal vi ng agent!, b cti galH),meares 11)haso wWold &4 Hot!H),
resylt in racem za%gi ofi. A nore |feay p@)d28%§c?'1 p%74d?1 3pF 2-20
t he |t echni ques applicabl e to theSPESYPITF By 1d¥+")

S%lﬁr
C

W €

eoi soners of conpounds from
be ;ound fq) Jacques, A
n, " j tes

o%r?sm
141 &W} 7.69

%gd@%@%gna%ﬂg

S7 77

a

d

to

Wl ey Afd s, HInc [OlJ(@]J Ismr&thmjra?rsjo d, J= 8.0 Hz, 1H),
conpounds havi ng FofPmul'a . (|B)70as, 363?7mw-b621lmd6H ). MS
by g process which involves: (a)m/ﬁ’ﬁﬂ (Yf-1) gener aI
procedures as described in the |es and (b

opti ;\Féh izcsri013rﬁ

a ph %% ZEE d7;8(80Hz
cony nﬂ@l 9%5 92&3 hl%”m

371 (s, 3H), 2.72 (s, 3H 214 (s, 3H). MS
m/z 384.1 (M+1)

43

"H NMR (400MHz, CD,Cl,)  10.58 (s, 1H),
9.06 (s, 1H), 8.06 (s, 1H), 7.85 (m, 1H),
7.78 (s, 1H), 7.64 (m, 1H), 7.28 (d, J = 8.4
Hz, 1H), 3.69 (s, 3H), 2.72 (s, 3H), 2.61 (s,
3H), 2.13 (s, 3H). MS m/z 457.2 (M+1)

44

MS m/z 424.2 (M+1)

45

"H NMR (400MHz, CD,Cl,) § 9.82 (s, 1H),
9.02 (s, 1H), 8.01 (s, 1H), 7.74 (s, 1H), 7.62
(s, 1H), 7.44 (m, 1H), 7.20 (m, 1H), 3.68 (s,
3H), 2.71 (s, 3H), 2.29 (m, 2H), 1.76 (m,
2H), 1.65 (m, 2H), 1.39 (m, 2H), 1.24 (m,
2H). MS m/z 390.5 (M+1)

46

"H NMR (400MHz, CD,Cl,) § 10.5 (s, 1H),
9.01 (s, 1H), 8.39 (s, 1H), 8.25 (s, 1H), 8.05
(m, 2H), 7.73 (m, 3H), 7.67 (m, 1H), 7.31 (m,
1H), 3.70 (s, 3H), 2.70 (s, 3H), 2.14 (m, 3H).
MS m/z 409.2 (M+1)
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form (d) optionally converting an unoxidi zed form of
a conpound of the invention into a pharmaceutically

wa@ewepsabt e N- oxi de;

(e) optionally converti ngP@mnuUS2007/081538

N-oxi de form of a conmpound of the invention to its
unoxi di zed form (f) optionally resolving an
i ndi vi dual isomer of a conpound of the invention froAanNT

am

xture of isoners;

(g) optionally Co”ﬁﬁw gt No.: P1274PC10

non- deri vati zed conpound of the inventio

pE rfmaceut i cally acceptable prddrug deri tive and
’? optional | y Stertiverting a pragdrugyg RM%% g cﬁf ,@S(m,z)
onpound of the invention to itls non- erlvatl zed orm
[?7117] The foll ow ng exanpl es ang il @offliz{&b,c1) 5 10.24 (s, 1H),
strate byt tolimt the gdg\(gmm 005 ( Ingo;f;@r(ma@)
the [pro 'oﬂ 0 (AR ting rmiaem,n&l)gassmm@{) 7.47 (m, 2H),
par t|i cul y descrd e conpainds! Har7e 6KmoWwh 3338 wﬁ
be prepargd anal ogous| y to met hod§ (%ﬁﬁ)\/\ﬁﬁ 15 tthe- tgrp
as disclosed in the Exanpl es her&F 14t F ") one of Skl II
in tthe art will appreciate that ex es Iow
o&y represe at of nmet hods faﬁ?@é@%’ 101 S1H
congound pT ep INNvent|izoR hy% (m, 2H
wel Il kn tHods Ry M. ar | wjaemww(ﬂsﬁ sAsFli' CE7NsT3H), 2.38
G\F |Patent No.: P1974PCL0 Exanpli(e. aH). 2.13 (s, 3H). MS miz 3952 (M)
49 o 'H NMR (400MHz, CDClg) § 11.9 (s, 1H),
H 10.32 (s, 1H), 9.02 (s, 1H), 8.06 (s, 1H),
N N 7.73 (m, 4H), 7.48 (d, J = 8.4 Hz, 1H), 7.39
O H o 9 @ (m, 1H). 7.30 (d, J = 8.4 Hz, 1H). 7.22 (m,
| 1H), 3.70 (s, 3H), 2.71 (s, 3H), 2.14 (s, 3H).
cl MS m/z 457.4 (M+1)
50 '"H NMR (400MHz, CDCls) § 9.26 (s, 1H),
o 8.80 (d, J= 2.0 Hz, 1H), 8.72 (s, 1H), 8.25
NJ)LN N (d, J=2.0 Hz, 1H), 7.73 (s, 1H), 7.70 (d, J =
2.0 Hz, 1H), 7.61 (d, J= 8.0, 2.4 Hz, 1H),
<g> : G CND O 7.29 (d, J=8.0 Hz, 1H), 7.16 (s, 1H), 3.76
| (s, 3H), 2.80 (s, 3H), 2.22 (s, 3H). MS m/z
391.1 (M+1)
51 0 MS m/z 388.5 (M+1)
N
oo
N “N
I
52 o MS m/z390.1 (M+1)
S
& 00!
i
53 o MS m/z 404.1 (M+1)
& 00!
o0

49



Synt

3-(5-am no- 2- net hyl phenyl )-7-chl oro-1-net hyl -1
whgoosasr1s2(1 H) -one (8) AAA 1 CH(CEt) 3,
15hP0OCI 3 EtO CEEtt p2

pde,

hesi s of |Internediates

1200 C,

, 6- napht
acet i BCHIB3007/081538

AAMMMMOoOoNnNi i aa 3300%%0 wwaatteerr ssoolliuittion,

, 1h HO" reflux, 2 hit r i e Schene 1 [0118] In FENT
2 L flask are placed diethyl 1,3-acetone rboxyl
1 (160 g, 0.79 nol), triethyl orthofor magg% tf§t>% 1274PC10
0’? nol ), and acetic anhydrideg (161 g, [)a The
r% gl ting m xt@trectue heated to 1201g§,\,f T,\E}e(m,z)
m xtljure i s cool ed tort and vollatiles are rem)ve
vacyum di stil]: 1 1,\I|-§g),,/2q54 PR3P0 OC.
Li ght -yel | ow Joi I n the condenser. The
resi due4@i)i€ﬁ (‘ en cooled in an ice
bat h and ed w t hZS% i (65 nmL). The reaction
is allowed to stand it the ice|bath for 1 h and is
theracirdifredwth 2NHCHto pH <5 The nmxture s
cngentrated ¢ n o and the cMRiezgpoddtt) i s
purilfied LAYy, gat ogrlaphy (ethyl acetate :
pet riol eu het = 1 The product 2 is isolated as
colarless oil. [01%9] | i hydr oxyni cotinic acid
ethyl ester 2 (5 g, 03rml)i mxed wiwth POCO 3 (500
g ina2Lfdas dheatedtqﬂsl,;gdfg)é}{%m 3h After
coolling to Jt, of the POCl| isP AT I\I
Pat gnt H}I@{Q 1274PC1 OON
o
I
57 o MS m/z 468.1 (M+1)
N
0" o0
O N
I
58 o MS m/z 391.1 (M+1)
S
& IO0!
N S 'I\l
59 F MS m/z 486.1 (M+1)
| F F
N O Cl
0@ Y(&
(6]
60 '"H NMR 400 MHz (Acetone-d6é) § 9.83 (s,
)\j(p\ 9 . 1H), 9.19 (s, 1H), 8.20 (s, 1H), 7.95 (m, 2H),
7.82 (s, 1H), 7.74 (d, 1H), 7.54 (d, 1H), 7.31
NO? . N U\ (d, 1H), 5.05 (m, 1H), 3.88 (s, 3H), 3.77 (m,
| . 1H), 3.47 (m, 2H), 3.35 (m, 1H), 2.99 (s,
! 3H), 2.90 (s, 3H), 2.48 (m, 4H), 2.23 (s, 3H);
MS m/z 565.2 (M+1)
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renoved i n vacuo.

pour

The crude dar
ed into a snmall anmpbunt of |

is
and

k- col ored product
cewat er m xture,

woewsosl7szed Wit h aqueous sat urated sodi um car PORES®07/081538

The

product is extracted tw ce

with ethyl acetate. The

conmbi ned organic |layer is washed usi ng aqueous

saturated sodi umchloride and dried over

Purification using flash chromatography tP
. _petrol eum et her 3) affords the p{;]%%éttem% 151?2%413(:10

1 :

Na2SO4. ENT

a8t
l_h

di chl oronicotinic acid ethy
d. 1H NVR (Ss0amdz, CDC 3) d
4.43 (q, J =7.2 Hz, 2H),

[ ester ,Phascazi\ V\{hlte

8 8 iy
EtN(vﬁa 4011 | d/o g I—EM/Z)

I
[ 517
1

cool
sol U
stir
anot

0] 4,6- Di chl oroni cotinic ac
mol sgol ved in_acetg
ed to nd rrath i ne
tion, Wy a
red at 0 0C 303 m nut es
her 3 h. Solvent is renoved

'ﬂ N%ah%b MBS @50@5@673 (s9H),

i dord he), .69 7,69(s1H)766

(é,ZE m132 of1Ha 740%, wat 2B4 (d,

e d.30 EheH)r S8t bt 2199 (s, 3H),
%Né‘r'h%dﬁ o3 MS pfz 3982

|ﬁ vacuo and the crude

pr.od
t
i sol
8. 66
=7. 2
[012

uct is purified usi flash
ate : petyoleumgtiger 1:
ated as alfit olcpd
(s, | / s, IH, 6.
Hz, 2 2.92 (s, 3H), 1.3

1] 6-Chl oro-4- net th am nonij

1Hi\u

ethl
718

chrormtcl\)/I ra h
5& 7) %H %e /23521

r‘ntl n| c_acid pt th

esi €
(5040
sl oy
THF

reagd

r 4 (33 g, 156 mmoi s di 9
-7 0C.
on of LAH
A he additiag
tion isNVkept -78 0C for

SQ|NWd40bK}1H§'(6b@35 eu8 EHm),
Totid1eHs absildl £H), 4.8t (m, 2H), 7.22
((4,2HD 380 (s329, a0k, )3H), 12.77 (s

i H),€.36 6rgH) & &, (s.BHe 1.73 (M, 2H)
PR FHMFa3EP-& (V)

wWar i
et

LAH.

red to rt and a small anount
;1 is slowly added
(g)r oduct i s/—f-l I te

of VEOH © et hyl

'HOMEeBd MBY (AcBenexs; 8933 (s,
rigidl 8.15 (s, 1H), 7.89 (s, 1H), 7.83 (d, 1H),
7.74 (dd, 1H), 7.62 (s, 1H), 7.50 (d, 1H),
7.39 (t, 1H), 7.27 (d, 1H), 7.23 (dd, 1H), 4.00
(m, 2H), 3.84 (s, 3H), 3.76 (m, 2H), 3.30 (m,
BH), 2.88 (s, 3H), 2.58 (s, 3H), 2.21 (s, 3H),
1.41 (t, 3H); MS m/z 496.3 (M+1)

65

MS m/z 532.2 (M+1)

66

MS m/z 578.3 (M+1)

67

'HNMR 400 MHz (DMSO-dg) 8 10.55 (s,
1H), 9.00-8.99 (m, 1H), 8.18 (s, 1H), 8.13-
8.10 (m, 1H), 8.05 (s, 1H), 8.00-7.97 (m,
1H), 7.72-7.68 (m, 3H), 7.31 (d, 1H), 3.69
(s, 3H), 2.69 (s, 3H), 2.15 (s, 3H); MS m/z
470.1 (M+1)
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through a celite plug and is washed tw ce using et hyl

acet

ate. After so

| vent

r enoval

i n vacuo, the crude

w@e@dost’s1s purified by flash chromat ography (BCTyk2007/081538
ate : petroleumether =1 :

acet

obtained as a white solid.

7.36 (s, IH), 6.4

2H),

g, 116 nmol)

2.89 (d, J =

8 (s,

5.1 Hz, 3H).

1). The product 5 is

1H NVR (300MHz, CDO 3) d
IH, 5.55 (bs, IH, 4.63 (s,

TENT

[0122] nd
i s dissolved in DCM (250 nL?BEEHmWﬁ&é 1274PC10

e

wash

g, 1.16 nol)

ed using ethy

I s added. The
gver ni ght, tStrectufei | tered thr
ate. Aft

| acet

reaction A SeiS aEt)rred at

oughy ﬂl\n‘?{%b el nﬁ’sn&in/z)

er renovi ng t e sol vent

i \
vé%r
9. 85

I H),

acuo, 6 is obtained apd is

out further p
(s, IH, 8.5
2.96 (d, J =

- Chl or o- 4- n?thyl

urific
9 (bs

an1no @;rldlne

ion

1

used in the next step
300N+h g
59.82 (s

ol U e Hﬁmm

783 ), 7.76 (s, 1H 771
&rq:@rb@é @le1 cteso@demw

), 3.87 (s, 3H), 3.70 (m, 8H), 3.50 (m
|2¢1 8OD ¢, a@t:h (seish, @23 Ts, 3H):
ot peReteM#AB. 1 g, 348
e is heated to 100 0OC

n

4 (

I |& u sh

Ad i’cnuv'l ||g DUI vert i|

™,
ﬁ7§4? a ﬂ4

rﬁ’/z‘:’sz(og MH-)I) kAl (d KM

, 8.1 Hz, 6.58 (d,

4HzIH)3
-amrm 2-nmeth
|

%

71 (s,

ylphényl)aceta

20,

K/N\/

tfl%@%goo ﬁ/m DMI\% hé§ 59.04 (s

(s, 1H) 775 (m, 3H), 770(s 1H),
7.53 (s, 1H) 737 (m, 1H), 7.31 (d, 1H), 5.78
(s, 3H), 5. 00 (s, 1H), 4.12 (d, 2H), 3.70 (s,
3H), 3.81 (d, 2H), 3.23 (d, 2H), 3.12 (m, 2H),
2.71 (s, 3H), 2.15 (s, 3H), 1.27 (t, 3H); MS
m/z 564.3 (M+1)

71

'H NMR 400 MHz (CDCl,) § 8.87 (s, 1H),
8.26 (s, 1H), 7.67 (s, 1H), 7.57 (s, 1H), 7.52
(d, 1H), 7.486 (d, 1H), 7.30 (s, 1H), 7.15 (d,
1H), 6.82 (d, 1H), 3.74 (s, 3H), 2.85 (s, 3H),
2.11 (s, 3H), 1.38 (s, 9H); MS m/z
446.2(M+1)

72

'H NMR 400 MHz (Acetone-d6) § 9.07 (s,
1H), 8.11 (s, 1H), 7.79 (m, 2H), 7.75 (dd,
1H), 7.57 (s, 1H), 7.45 (s, 1H), 7.28 (d, 1H),
7.24 (s, 1H), 4.04 (m, 2H), 3.83 (s, 3H), 3.72
(m, 2H), 3.45 (m, 2H), 3.29 (m, 4H), 2.84 (s,
3H), 2.22 (s, 3H), 1.42 (t, 3H); MS m/z530.2
(M+1)

73

"H NMR 400 MHz (CDCls) & 8.94 (s, 1H),
8.71 (s, 1H), 7.70 (s, 2H), 7.67 (s, 1H), 7.63
(s, 1H), 7.44 (m, 2H), 7.29 (s, 1H), 7.11 (d,
1H), 3.78 (s, 3H), 2.86 (s, 3H), 2.01 (s, 3H);
MS m/z 452.1 (M+1)
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KOH

(125 g, 690 mmol)

Schene 2 [0124] 2- Met hyl - 5-
i s dissol ved

nitrobenzoic acid 9
i n anhydrous THF (1.25

wa@ 200801761 addi ng borane (517 nL of a 2 M sol up¢DOS1007/081538

THF,

1.04 nol), the reaction is

stirred at rt for 18

h. The reaction is quenched usi ng an aqueous sol ution

of potassium carbonate ( 112.5 g in 2.5 L). After PATENT
renmoving THF i n vacuo, the aqueous SO|UtﬁﬁEP ‘ 1274PC10
extracted with DCM and the combi ned orga PEYENOi &
m$€red wth brine and dried over sodium Ifa After
fTTtleri ng and rSgwetuieng t he solvent1 ¥@gﬁﬁm E%orMS m/z)
product 10 is obtained as a palle ye |OMISO a.
(%ECN+E, cbA3) d8.29 (f, J =|3 Hz, IH), 8.50 (m
IH), 7.29 (m IH, 4.78 (s, 2H) 1H?wfﬂa1406§/|ﬂz§alé)erone[&185]so
(2- Net hyl - 5-ni tropheny t handl1H1 Q.26 26119, 8.5/@, 1MTBLOB (s, 1H),
is dissol veo\ i n anhydr DCM (ZES (L)), ToplsetH)t780Qd, OEI) 527
treated withy et hanesul flonyl chi mrﬂﬂéfpxg3g 368Qngygf 3
and |di - | | a (:89 ﬁfrﬁS ﬁf&@%
m nut es &) % 8%’( JP7 < '1”/51551 2
anot/her 30 mn 5. I |slﬂuencﬁed by addlng wat er
(600 m). The organic layer is mashed_MAth brlne
i ad over spdlun1sulfate and fli, f
?ﬁ§ sol gacuo, produg PN gMﬁ §H 64
yel ljow usedH n next
puri/fica B sal ut |1®m 70f7 d;ﬂrul)demll :(HL Jssgs
0. 575 nol) n|Dr|Ie (4 L)2.08gs, adxi®d ngodlisurM+1)
Cyarlr‘ln (QAAg 1.7 nr'nl)’ and t he resu!flnm m-xture
i % heat ed atyre for 8 h. Thennemciob MmR [Anéba Niol57 (s
1H), 9.09 (s, 1H), 8.80 (d, J = 2Hz, 2H)808
N (s, 1H), 7.88 (d, J = 2Hz, 2H), 7.82 (s, 1H)
(:) (:) 7.76 (s, 1H), 7.66 (m, 1H), 7.31 (m, 1H),
3.71 (s, 3H), 2.73 (s, 3H), 2.15 (s, 3H); MS
m/z 385.2 (M+1)
77 "H NMR 400 MHz (DMSO-dg) 5 10.1 (s, 1H),
9.07 (s, 1H), 8.06 (s, 1H), 7.66 (d, J = 8 Hz,
N N 1H), 7.61 (d, J = 7.2 Hz, 1H), 7.53 (m, 1H),
~ H O O 7.43 (m, 1H), 7.27 (d, J= 8.4 Hz, 1H), 7.07
© o N (m, 1H), 4.53 (m, 1H), 3.83 (s, 6H), 3.71 (s,
\7/0 3H), 2.73 (s, 3H), 2.55 (s, 3H), 2.13 (s, 3H);
MS m/z 473.2 (M+1)
78 o MS m/z 438.2 (M+1)
/:<OI N 0@
N 0” N
I
79 ol "H NMR 400 MHz (DMSO-dg) § 10.2 (s, 1H),
N o 9.07 (s, 1H), 8.07 (s, 1H), 7.77 (m, 2H), 7.68
N N | (d, J=8Hz, 1H), 7.57 (m, 1H), 7.47 (m, 2H),
H 5 CN> O 7.27 (m, 1H), 2.73 (s, 3H), 2.43 (s, 6H), 2.24
[ (s, 3H), 2.14 (s, 3H); MS m/z509.2 (M+1)
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GN\F
isr

Patent No.: P1274PCl0 is cooled to rt and sol vent

enoved i n vacuo. The crude

product i

s dissolved in

woaBasisTiltered. The filtrate i s washed w t hp@F¥/US®07/081538
After renoving sol vent

in vacuo, the crude product is purified using flash
chromat ogr aphy (ethyl acetate :

and

1).
NVR

dri ed over sodium sul fate.

The product 12 is obtained
(300MHz, CDO 3) d 8.25 (d,

J =2.4

petrol eum et her = ATENT
as a ye' '8WF$°ten§\h1 274PC10

&l

2- (2

J =2.4, 8.1 Hz, TH), 7.41
(s, 2H), Zm48ufes, 3H). [01
- Met hyl - 5-ni trophenyl ) et ha

(d, J =8 P:Iﬁyswdl DatI;D

enltrl e

27] THNMR 400 M z and/or MS (m/z)
494

[ g,

E%U.Dl

L) i
14 h
vacu
The

over
sol\

) i scpll ssol ved in nethanol

S ad and the reaction is
S , tort and r
i s washt

sodi um sul fat®, fan | ter
ent in vacug, fhp nrnr‘lllr‘f ]

5i_ um hydroxi de (277 g,| o2

eqﬁdwmr@t

ed. After

HWR%OMH} DM§O&}5?03 s, 1H
94 1 APk 2o (dnJV\@ﬁelE 2H),
hea); eds gt 1Hef e, fH)r7 68 (d J

Pr(dneet hian @), v-A7 (d,

P-4z hHDEKA (asd)- éﬁﬁ@ﬁ“
i s ngﬁéasw VR Bt 14&, Mar) ed

renovi ng the

3 is obtained _as an

ogan
7. 358

[012
154

(79
adde

ge solidg 1H NMVR (300I\/Hz q
(d, J =8F 3.78
8&| N , qny|l
§“ ssbl ved
rrL of a 4 M solutPonin 1,4-

d—The reaction-is heatedt

IDCINMR 480 10 (DMIB-d 25N 0.6 (s, 1H),

(583,8 (2H), 8.24 431 H)8.083&)1H), 7.79

o refl ux

9aﬁ)et7 7€ (rmeHd 7.58( nq 36), @30 (d,
Anl 84 R Oy 3 fndH) H@s s, 3H),
At dx AreMS 18>ty Vi s

for 14 h

At e
crud
basi

sol uti
combi

r coollngoto and renmovin
e produc

pHH> 2 @ @)’N sq

extract g~et h

1. 98%(1%%

a JH MRV 0 M HE (DIWSREHP S 13.1€, 1H),
@.o ved in watssrs, (808 18rs) 1HuvB7 (m, 3H), 7.58
dmuEiH Wy@ﬂmxﬁé 32Te2H), 7.14 (d

m%&'hﬁ )—I—? .37 (s, 3H),

83

I

MS m/z 374 .1

(M+1)

84

MS m/z 404.2

(M+1)

85

MS m/z 401 .1

(M+1)

86

1H), 7.54 (dd,

MS m/z 403.1

"H NMR 400 MHz (CDCls) § 8.73 (s, 1H),
8.70 (s, 1H), 7.73 (s, 1H), 7.69 (d, J = 2 Hz,

J=2,8Hz, 1H),7.27 (d, J= 8

Hz, 1H), 7.11 (s, 1H), 3.74 (s, 3H), 2.73 (s,
3H), 2.65 (s, 3H), 2.45 (s, 3H), 2.23 (s, 3H);

(M+1)
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wash
filt

ed with brine, dried over s
ered. After renoving the so

odi um sul fate and
| vent in vacuo, the

wEe@dnst7’s14 i s obtained as a dark yel |l ow sol i dPCT/BSNNRA81538
(300MHz, CDCI3) d 8.06 (m 2H),

I H),

3.73 (s,

3H), 3.72 (s,

2H) ,
2-(2-Met hyl -5-ni trophenyl )acetic acid nethyl ester P14

J = 8.4 Hz,

3H). [0129]

7.33 (d,
2.41 (s,

TENT

(32 g, 153 nmmol) is dissolved in ethanol 0
this solution i s added 10% pal | adi um on @&}ZE’ ‘i’?m(%@ 1274PC10
g% After purging the reaction [fl ask of
b i'TI oon fill edSmuttarehydr ogen i g fi t‘f-l‘?qﬂtR4 éa;ﬁ] (m/z)
is gtirred at rt for 16 h. After renoving e cat al yst
by, fliltering through a celite plywg,20sk 3 &0 V|ngthe
sol venlﬁi\q vaguo duct is puri f| ed using
flagh chr tate : petrol eum et her
=5 1). ated as a yellow oil.
1H NMR (300 : Nd (d, J =7.8 Hz), 6.59 (m
IH), 6.56 (m IH, 3.60 (s, 3H|.P AT E NT G\F Patent
;| P1274PC10
-8(5 a , 7~ d\flsrrrélfzﬁ@cf'z- ﬁN!J'é)- napht hyrid
in-2(1H= oneO(l 3 [0130] To a solution of
3-(5-am R N-chloro-I-methyl-1, 6-
napht hyr\ mmol|) in dioxane (3 m) is
added trip enyI phosy Mﬁqe 0.098 |nmol ), Pd (dba)3 (16
unol|) and trinmethyl al um num (0.8 nL of a 2.0 nol ar
soILtlonlntqu . The m xtur e ed for 10
n§%Ltes t he eactl on vi al é@s m;égza%@dsﬁ)eat ed via
m cr|o QU at 150 OC. The reaction is
cooljed Qrt %nd po (o IMHO (30nL) and washed
wth Et [:\'7 The aqs er i|s made basic wth 3M
NaCH and I
90 o MS m/z 419.2(M+1)
N
oo
Cl @) ’Tl
91 o MS m/z 403.2 (M+1)
N
&Y 00!
F O ITI
92 o MS m/z 385.1 M+1)
N
N N
& I00
3
93 R MS m/z 473.1 M+1)
o
N
NQS N QIO
N
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extracted wth EtOCAc (3 x 20 nL). The conbi ned organic

| ayers are dried over
WO ed8osd5t 0 dryness.

1H NMR (400MHz, CDO 3) d 8.67 (s, IH) 7.63 (s,
(s, IH), 7.05 (d
2.4 Hz, | H),

7.08

=8. 4,

magnesi um sul fate, filtered and

The crude yellow oil is peeT/Ubmd7/081538
by flash chromat ography on silica with dichl oronethane
3-5% MeOH as eluant to yield a yellow glassy solid 15.

. J =8.4 g, 6
6.57 (d, J =2. A Hz Qﬁgpgte‘?*zN‘tsPu”PClo

I|_|)P’ATENT

2.70 (s, 3H),
1. 3-(5- AmStroet@renet hyl - phen

2.11 (s, 3H)|.

VB (M 2)

yl )'ﬂ'NWFRt T aI Eﬁgﬂ){g m/z)
DVE, 100 0C 4

1.61naphthyridin-2-one (20)

d. The reacti onOf s NSt T ed
The |sol vent is renoved i n vacud

EHNM-E{ ﬁﬂﬁk@%@@%i\?w s, 1H),

|Gt idhA), 86t @ d, 1H), 7.89
gjns;smlsvgdﬂ-umm”(hm |50Las$ (dd,

. |861), 1134 (7 1 /)23. Beis) H),i 285 (s, 3H),

223 19BHO CAoPetH Nz 441.2
MK the crude product

s di ssol ve
78

Is purified using fJ ash chromat|q "f\l/P X g\ﬂhexane .. et hgl
a??eta];e = 10 :01) %g 5 00MHz, CD,ODj 59221H1;|)82
phenyl ‘ 45;} 1;'1337\7 ), 7.59 (dd,
(40QWMHZ, 3) Hl 977 1(Bn) B2 d, 1H) 383(s3H)
7.33-7.37 2H), 7oF N2, gsr@ 3H)628@ s(:B—l N1Snyz 468.1
4.31 (q, 2H) 1.34 (t, 3|H) [ 013uH

O- u I Or O0- 4~ pnenyl dlll IIUIII (..Ull TTi g d(_.i U et llyl ester 17

dyinirkacdMi, &H.0D) §9.02 (s, 1H),
a.(s, 19), v B2 (sS0]) Lﬁ?stiﬂ1H§5776
(d, 1H) 7.71(d, 1H), 7.57 (dd, 1H), 7.32 (d,
1H), 3.82 (s, 3H), 2.82 (s, 3H), 2.22 (s, 3H);
MS m/z 438.1 (M+1)

'HNMR (400MHz, CD50D) § 9.03 (s, 1H),
8.31 (d, 1H), 8.27 (ddd, 1H), 8.05 (s, 1H),
7.83 (s, 1H), 7.74 (s, 1H), 7.58 (dd, 1H),
7.51 (t, 1H), 7.33 (d, 1H), 3.83 (s, 3H), 2.82
(s, 3H), 2.22 (s, 3H); MS m/z470.1 (M+1)

"H NMR (400MHz, CD,0D) §9.01 (d, 1H),
8.11 (s, 1H), 8.05 (d, 1H), 8.03 (d, 1H), 7.76
(dd, 1H), 7.75 (s, 1H) 7.62 (t, 1H), 7.59 (dt,
1H), 7.32 (d, 1H), 3.84 (s, 3H), 2.81 (s, 3H),
2.23 (s, 3H), 1.98 (t, 3H); MS m/z 448.1
(M+1)

99

Iz

"H NMR (400MHz, CD,0D) §9.07 (s, 1H),
8.06 (s, 1H), 8.03 (t, 1H), 7.89 (dd, 1H), 7.88
(s, TH), 7.74 (d, 1H), 7.71 (ddd, 1H), 7.59 (d,
1H), 7.57 (dd, 1H), 7.32 (d, 1H), 3.83 (s,
3H), 2.84 (s, 3H), 2.22 (s, 3H), 2.05 (t, 2H),
1.78 (s, 3H), 0.97 (t, 3H); MS m/z 465.2
(M+1)

100

"H NMR (400MHz, CD,0D) §9.04 (s, 1H),
8.08 (t, 1H), 8.06 (s, 1H), 7.89 (dd, 1H), 7.85
(s, TH), 7.76 (ddd, 1H), 7.74 (d, 1H), 7.59 (d,
1H), 7.57 (dd, 1H), 7.32 (d, 1H), 3.83 (s,
3H), 2.83 (s, 3H), 2.22 (s, 3H), 1.79 (s, 6H);

MS m/z 451.2 (M+1)
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a solution of LAH (IMin THF, 0.14 n, 0.14 mmol).
After the addition is conplete,

w@roos/BB178C for an additi onal
warned to rt over 2 h and a snall
et hyl

hou

acetate =1 : 1is slowmy

the reaction is kept

r. The m xt ur ePCHUS2007/081538
anmount of MeOH :

added to destroy the

excess LAH. The crude product is filtered through ?DATENT

celite plug and washed with ethyl
sol vent

renoval in vacuo, the c

ter

acetat gt No.: P1274PC10

rude pr odﬁ%q:%f

et

obt g

fied using flash chromatogr
ate 4 : PBjructlilee correspon
ined as a vellow solid. The

Batayl

aphy (hex
él H aénd/or MS (m/z)
ng,

) is dissolved in DCM (2 nl
) is,addedy The~re€action isg
AR, h & ed

ed /wi thiil aceth

acuo, chl or o- 4y e T

al dehyde 18 is obtaHned and
out further purification. [

—h

di Ngx&
al coho 9|
)1 R M?)QHQE@J BE’rotQmé»?sgm
§t1l-|ré¢§i tai5Ht8 06 (t, 0.5H), 805(
hHa, 7@ekd, beH)pI7 BQ(sary, 7.78 (d
roﬁHeﬂEVWﬂ ez §dﬁvwntH)747

1_|-+3382 s, 3H), 2.81 (s,
3H
A

DnESHEY) S8 o

| or o- 4- phen l-no-pyridineg

af ter cool i

i g tort an
o, t e trude pr oduct

is pur

-3 car bal dehyde 18 (21
"H NMR (400MHz, CD50OD) §9.03 (s, 1H),

t(i%%4eil ) Fn%%wH dp &y 1), 7.82

Yot e

8r(§@PV M@gn/zS 6\eMt 1)l

mat ogr aphy (hexane : ethyl

ified using fl ash

acetate = 1 : 1). The
HNMR(4OOMHZ CD;0D) §9.02 (s, 1H),

| sh q 7.83 (s, 1H), ) 26 (d, 1H), 7.72
-B_g éél T@;m ;@sgsé)% ;3H)755(
19hY 1187 HE 6.92 (1, 1H),
coadB) i 3&25&332@281 i) 3H), 2.88s,65); MS
, 7.47 - 7581408 MEH), 7. 20-7. 23
6. 59 (dd, tH, 658 (s, 1H);
3H). "H NMR (400MHz, CD,0D) §9.01 (s, 1H),

8.34 (d, 1H), 8.17 (dd, 1H), 8.04 (s, 1H),
7.80 (s, 1H), 7.79 (d, 1H), 7.74 (d, 1H), 7.60
(dd, 1H), 7.32 (d, 1H), 3.82 (s, 3H), 2.81 (s,
3H), 2.21 (s, 3H); MS m/z486.1 (M+1)

105

"H NMR (400MHz, CD,0D) §9.00 (s, 1H),
8.04 (s, 1H), 8.00 (t, 1H), 7.87 (d, 1H), 7.86
(dd, 1H), 7.78 (d, 1H), 7.72 (s, 1H), 7.59 (dt,
1H), 7.56 (dd, 1H), 7.32 (d, 1H), 3.82 (s,
3H), 2.81 (s, 3H), 2.21 (s, 3H), 1.79 (dd, 1H),
1.66 (dd, 1H); MS m/z 449.2 (M+1)

106

'H NMR (400MHz, CD50D) §9.01 (s, 1H),
8.05 (s, 1H), 7.82 (s, 1H), 7.79 (d, 1H), 7.71
(d, 1H), 7.51 (dd, 1H), 7.32 (d, 1H), 7.00 {t,
1H), 6.86 (t, 1H), 3.82 (s, 3H), 3.18 (s, 1H),
3.06 (s, 1H), 2.82 (s, 3H), 2.21 (s, 3H), 1.61
(s, 3H), 1.51 (s, 3H); MS m/z 454.2 (M+1)
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[0134] A vial is charged with 19 (208 ng, 0.575 mmol),

Pd2(dba)3 (26 ng, 0.028 mmol) and Ph3P (37 ng, 0.14
worneBp517F7he vial is evacuated and refilled w tPCI™MUS2007/081538

Di oxane (12 nlL) is added to the vial and the solution

is treated with AlMe3 (0.86 nL of a 2M solution in

hexane, 1.72 mmol). The m xture is heated in a PATENT

m crowave oven at 140 OC for 20 min. The.y

cool ed down to rt and the mixture is ext?lgkgtapéﬁn\?\nN? pP1274PCI0

%{yl acetate. The organic phage 1sP A TPl]:i '|'
ent No.: P1BW4R@ED washed wilt h "N %,@,F fjﬁws(m,z)
saturated NaHCqg 3 solution and |brine e sol vent

ved in vacuo_aqnd-t he crude |product is purlfled

gr aphy ( hexdH&MRatdoyiHz aeROBY #9.62 (2 1H),
8.04 (s, 1H 779 s 1H ,7.71 (d, 1H), 7.59

3-( | : N7'n 39}]4 fm 497f1f2t
] naphf hyri di n- .Zﬁonlp .H Ssﬁ
rPH, 7.75 (s, IH), 758|34d a2|v|+1
IH), 7.28- 7 30 (m

I 11

o
[¢) I y O 32 \b

h% M% lc%NﬂLé’C[?’Ub)sgos (s, TH),
374 dZHﬁBby(ir,@HZ di1Ag 7.80
(dd, 1H), 7.76 (d, 1H), 7.61 (dd, 1H), 7.32 (d,

8 2.22 (s, 3H),
AR A e

c acid 21 /10'2 g,

< (= v | U [=g= = LI II

dﬁw@m 7@%?%@;5?89

(8 12H, ved d‘ om | 2607 AH),
1H), 3.84 (s, 3H) 2.84 (s, 3H), 223 (s 3H)

t1FBI(s. BEK VB 783 HABHWRY T i d

~
a1
N
1
W N
CD
~
3-

g, 0. 716

"H NMR (400MHz, CD,0D) §9.01 (s, 1H),

110 o)
F 8.81 (d, 1H), 8.17 (s, 1H), 8.05 (s, 1H), 7.95
N (dd, 1H), 7.80 (s, 1H) 7.78 (d, 1H), 7.61 (dd,
i NO H O ON 1H), 7.34 (d, 1H), 3.84 (s, 3H), 2.81 (s, 3H),
o

2.22 (s, 3H), 2.04 (t, 3H); MS m/z 449.1
(M+1)

Example 4
N-[4-Methyl-3-(7-methyl-2-0x0-1-phenyl-1,2-dihydro-[ 1,6 naphthyridin-3-yl)-phenyl]-3-(4-

methyl-piperazin-1-y1)-5-trifluoromethyl-benzamide (C1)

General Procedure C

CF3

Y i "N
OH LnNe N g N CFs
N™YTS NH; Me L H
| HATU N" o
N" o
@ 20

oEA DO [i] ®

58



nmol )
stirred at
wo®lesi7ai t h brine three tines.

in DM (5 L)
rt overnight,

is added. The reaction m xture is
diluted with Et QAc,

and
The organi c | ap&r/Us®07/081538

dried (MgSO ) and concentrated. The residue is
purified by automated chromat ography to give the

desired product 22 as an off-white solid. 1H NWR (
I H),
I H),

MHz,
I'H),

DVMSO-J ) d 10.50 (s,

8.22 (s, IH), 8.17 (s,

TENT
8.99 (s,
8. 00 (Sbﬁ?’Hjitent &: 1274PC10

( 90147) To ii_scﬁlﬁioﬁld)f a%lijn—eao 118z mg) 0-D548 TwiB@)) G- (tdflFor8methyl)-5-(4-
2.2 Hz, IH, 7.25 (d,. ] = 8. . IH), 3.63 (s, 3

e gpiphrazig iy bt ged 4 ﬂn)mavéﬁzgrn@w@ iy bl RR.03
Iﬁﬂz%é R4t di- 1sopropylethylam1ne é28 G}J,L

7-di met hyl -"2- oxo- |

0.16 mmol and HATU (21 mg, 0.082
vdar o-

in-3-y

ht hyri d
rlm)nokl Thstrpiy furein s a & Ocrel(nwy Sstvn@mareelomﬁ BERcUgkAng yhe crude

%O(chpﬁguﬁﬁéﬁe&s

oroni

ester (10 nmo

h%'fﬁﬁ@éﬁ%ﬁo%g%{ﬂ%@%n& etl:l)g 69 5@0'2) '1) to ngéve Cl.'H

PMRRPHEYHZ,(IMSG-dg) 5 10.36! H)aB &8 &dldBH 8t1d (a HDH07.55 (m, 31,

Sefb ek, 12

evacua

ki

PR

P I (0

419, PRY. 509(naeﬂH)aa 40, 3NY, LAY, 311191@ BdBLBHink flask is

i Cteotifh 8o it Budk cofh B TP T R SR

Bg\gieh Ni-sibstizared egbhihgridiacies, whitiecanesisghtkesizsd dicsiaigte Scheme

LY 20 e e

Usthglabpilopridte Eagkhes. Pr oduct .

col utm chr omat ogr aphy (et hyl
gives a mxture of two iso

th wat er e o nic
ST rEPbE s CesnReRt a4
Purification by silica gel

acet at e:

hexane 1. 7)
ich can be used in

the 1
C#

next st ep w thout ftTurther
Structure

s

uritircation.
Physical Data

'H NMR 400 MHz and/or MS (m/z)

'HNMR (400MHz, DMSO-dg) § 10.36 (s,
1H), 8.88 (s, 1H), 8.11 (s, 1H), 7.70-7.73 (m,
3H), 7.58-7.67 (m, 4H), 7.40-7.42 (m,2H),
7.36 (s, 1H), 7.27 (d, 1H), 8.31 (s, 1H), 3.25-
3.30 (m, 4H), 2.3-2.50 (m, 4H), 2.40(s, 3H),
2.21 (s, 3H), 2.18 (s,3H); MS m/z612.3
(M+1)

'H NMR 400 MHz (Acetone-d6) § 9.16 (s,
1H), 8.22 (s, 1H), 8.12 (s, 1H), 7.82 (d, 1H),
7.74 (d, 1H), 7.52 (dd, 1H), 7.21 (d, 1H),
6.96 (d, 1H), 4.95 (m, 2H), 4.01 (m, 4H),
3.65 (m, 2H), 2.83 (s, 3H), 2.19 (s, 1H), 2.07
(m, 4H), 1.40 (s, 9H); MS m/z545.3 (M+1)

'H NMR (400MHz, CDCl,) § 8.97 (brs, 1H),
8.67 (s, 1H), 8.10 (s, 1H), 8.07 (s, 1H), 7.80
(brs, 1H), 7.78 (s, 1H), 7.68 (brs, 1H), 7.43-
7.52 (m, 4H), 7.15-7.20 (m, 3H), 7.09 (s,
1H), 6.37 (s, 1H), 2.48 (s, 3H), 2.22 (s, 3H)
2.18 (s, 3H); MS m/z594.2 (M+1)
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[0137] The m xture contai ni ng net hyl

3-all

wale@sosmwed in CC 4

- 4- net hyl benzoate 24 (1.
ACN : H20 (

yl

18 g, 6.18 mml) is
60 nL : 60 ni PCBOS201)/081538

Then Nal O34 (6.6 g) and RuC H20 (0.21 g) are added.

The reaction mxture is stirred at
m xture is poured into water (100 nlL) and extractet},

rt for 10 mn. The

TENT

with DCM (100 nL). The organic |layer is ed w
S, filtered and concentrated to yield g&h%éteﬁtrl\g% 74PCI0
Crpéde product 25 is dissolved ijn MeOH (1190 E[}\Lﬂ) and
TMSCHN2 (18.0 MsucRi¥ei N hexane)| i;s addedPRystsd] Datag + e
sol ution. The reaction nixture |i s SAMR A9 MHzapdjop MS (m/z)
another 10 mn. After the reacifion is conpleted, the
satvent is renoved to gifle a cr|ud&Msr(erdce. %ﬂﬁ@nﬁw&wiﬁ“ds
purified by ica gel @I umP AHT8@8N TH@\I P> 1/0-7.71 (
No. : | P1274P chr omat og aphy. 113 I%I@g{ 3516H
) d 7.8 7.84 {d, J = J 79 (0 o)
10 Hz, (3)B8 (SQ 3 3 68 (2n§93 m, 22L&441 §3H>’3h‘|)8 s 3H
LG Mb 8] | 1.82-1.85 (m, 2H), 1.42-1.51 (m, 2H);
6- Chl or o- 4- rret i 1%0- pyFl di ne @Z@@ﬂtﬁbﬂh‘dehyde 6 (233
o, 136 IIIIUI) —Ss—rxet—wth—E L||y|
3-1 (fret hoxy@gr bonyl ) pet hyl ) - 4- et RvirReR#RRt E0.86) {89%s. 11
ng, 1.36 ) and potrassi um cdrgonate), 65@47{7@1 6|4) @85738
mol ] iR "f"‘Y he mi xtur G{ml3§-| ) Ieast(@d HE, 0.50 GO1H)C3.80-3.89
for 16 hJALS gto gt 4 Zférﬁal?rzﬁs A 4.
vacuo, urli (s,
chr omat ogr aphy (et hyI acethat e: % %%gq @%@%%54 (M+1)
Compound 27 15 obtai ned as aAs ||d. THNVR (400 VHZ,
DI\fBOJ ) d 8.73 (s, ( HN 400MF883M%<1 516:35
9.4,|2.5 Hz, 840';'16
I H),|7.43 (d’ gsé%ég% 39440
3H), | 2. 21 As, 2@5)3 293299
FN N H),2.6 (s, 3H) 260261 (m, 2H) 241
y H), 2.14 s3H181186m2H144
47 (m, 2H) MS m/z691.3 (M+1)
7 ©§_§F—©7 'HNMR 400 MHz (Acetone-d6) § 9.91 (s,
O 1H), 9.21 (s, 1H), 8.30 (d, 1H), 8.22 (s, 1H),
Q N 7.94 (m, 2H), 7.78 (t, 1H), 7.66 (dd, 1H),
i—NH o 7.29 (d, 1H), 5.00 (m, 2H), 4.02 (M, 4H),
¥ N—> 3.71 (m, 2H), 2.86 (s, 3H), 2.24 (s, 3H), 2.07
i Q_O (M, 4H); MS m/z551.2 (M+1)
8 d "H NMR 400 MHz (Acetone-d8) 5 9.19 (s,
@_@Q 1H), 8.18 (s, 1H), 8.09 (s, 1H), 7.84 (d, 2H),
o ¢ 7.75 (d, 1H), 7.63 (dd, 1H), 7.25 (d, 1H),
NH S 6.97 (d, 1H), 4.60 (m, 2H), 4.03 (d, 2H), 3.87
s \_\—N/_\O (t, 2H(), 3.57) (d, 2H(), 3.47)(t, 2H),(3.18 )(t,
O 7 2H), 2.87 (s, 3H), 2.45 (m, 2H), 2.21 (s, 3H),
1.40 (s, 9H); MS m/z 559.3 (M+1)
9 cl
O—> 'H NMR 400 MHz (Acetone-d6) § 9.16 (s,
Q_ Cl 1H), 8.20 (s, 1H), 8.16 (s, 1H), 7.91 (m, 3H),
N\_\ o N 7.67 (t, 1H), 7.61 (dd, 1H), 7.25 (d, 1H), 4.97
5 (m, 2H), 4.00 (m, 4H), 3.67 (m, 2H), 2.84 (s,
b 3H), 2.18 (s, 3H), 2.07 (m, 4H) ; MS m/z
@j_@ 551.2 (M+1)
N
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[0139] Met hyl
3-(I, 7-di net hyl - 2- oxo-1, 2-di hydro-1|, 6- napht hyri di n-3-y
wo 20084051181 hyl benzoate 27 (3 g, 8.6 mmol ), Al MeBCT/LIS2087/081538
m., 26.4 mmol), PPh3 (318 ng, 1.29 nmmol) and Pd (dba)3
(240 ng, 0.018 mmol ) are added to a 50-nL Schl enk
flask equi pped with a stir bar. The fl ask IS evacue}l,t
and refilled with nitrogen five tines. éFIB' 3@ %1‘%3
i s added by syringe. The Schlenk fl ag SRS
g%pheated at 100 OC for 16 h. [After the reacilon IS

| eted, | N Kghctieadded sl oWl 100 ﬂ?yswa @nch
the reaction. The mixture is ext S'(CMWW MHpaglios 4gS (m/z)

rTL% The organic phase | s turther washed wth IN HC
(20x|50 nL). T aquecu§NMﬁ*ai’§@MH§4 f@@ﬁ@d“??
with|6N Li OH u 10. The ! §|8|382 SoLid s 20 1H,
filtered an er vacuunn;ég % éﬂ ;3 4

ENT
4PC10

), 3.88
which is pur ”1' ed 8 i ca yell €h (gg;r@@ &@Q@(t
MeOH| | L I\/S (I\/H wWz) . 33232]38 (4, 64837 Nemhl)yiz 23 (s, 3H);
3-(1|7-dd hyI 2- oxo- 1, 2 di hycrl\dﬁfln/26651%t¢b/|°rt1hyr| d| n 3-y

) =47 IIL‘,I.IIyI UUIILUd.I.U LO \O g, I IIIIUI) LIRS) DUDPUIIUUU LILL

alm xture of MeOH waterc((1:1, mk N%d“sﬁ %; o¥\45é15919

NaOH ( 2.2 g, 55 mmol) 00|0Cf1 HPlB.18 ( %‘l'@g 794d2H)

renoved i acuo. The r t ant| 7moxd, l1l’-|)37l6$ dacH) o1 dd @dl 1H),
pr oduqt7.474d,fiH), #.€0 @d 28nd.03 (d, 2H), 3.88

washed with wa dr9 ed overh? h%55té%H @l“é tz@* 3

d 8.8 (SM73 ’ ( 2.21 (s, 3H)
Hz, IH), 55? J”)—17Hz

€

| Q 1l

F—dh—f 42 {d—3F =8 ,||—|),365\a,
3Hp, | 2. 62 (s . 23 . 3H). Déﬂ)%gﬂ brs, 1H),
309.1.P ATEN nt NC827 795d1H 773
3- (1) 7-dinet hyl Xoytty 2- di hvdr Q—1|.|) 6-6@@@ hmd;dg,gnm 6%
I)-4-rreth¥l be pl O 7.36-7.40 (m, 2H), 7.21 (d, 2H), 7.18 (d, 1H),
6.38 (brs, 1H) 242 (s, 3H), 2.14 (s, 3H); MS
@ m/z514.2 (M+1)

F
F

13 'H NMR (400MHz, DMSO-dg) § 10.42 (s,
1H), 8.88 (s, 1H), 8.11 (s, 1H), 7.84 (s, 1H),
@ F 7.79 (s, 1H), 7.74 (d, 1H), 7.70 (dd, 1H),
FT—F 7.60-7.67 (, 2H), 7.57 (d, 1H), 7.40-7.42 (m,
Noz© N~ | 2H), 7.27 (d, 1H), 6.30 (s, 1H), 4.61-4.65 (m,
NO O N Q 1H), 2.58-2.66 (m,, 2H), 2.40 (s, 3H), 2.20-
© 2.23 (m, 2H), 2.19 (s, 3H), 2.17 (s, 3H),
1.93-1.97 (m, 2H), 1.66-1.69 (m, 2H); MS
m/z 627.3 (M+1)

14 o)
H 'H NMR (400MHz, DMSO-dg) 5 10.44 (s,

6)
N 1H), 8.88 (s, 1H), 8.11 (s, 1H), 7.71-7.72 (m
[ j 3H), 7.56-7.67 (m, 4H), 7.42 (d, 1H), 7.40 (s,
N 1H), 7.35 (s, 1H), 7.26 (d, 1H), 6.31 (s, 1H),

N O 3.54 (t, 2H), 3.26-3.29 (m, 2H), 2.56-2.58
H . (m, 4H), 2.44 (t, 4H), 2.41 (s, 3H), 2.18 (s,
NO O N - 3H); MS m/z 642.3 (M+1)
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i socyanate (31) Schene 7 [0141] A solution of
3-(I, 7-di net hyl - 2- oxo-1, 2-di hydro-1|, 6- napht hyri di n-3-y

wo 20084051181 hyl benzoic acid 29 (620 ng, 2 nmol) PCT/BEXBN7/081538
(2 m) is heated at reflux for 2 h. Excess SOO is
removed in vacuo, and the resultant solid is suspended

in THF and added to aqueous ammonia at rt. The TENT
resulting solid is filtered and dried uzﬁg,fyac B7apc10
yield 30 as a white solid. LGNS (M1, npS)Paspey

[0142] 3-(I ,7-D nethyl - 2-paarplels 2- di hydr o-

|, 6- napht hyri di n-3-yl) - 4-net hyl benzam de 30 (310 ny, 1
nmoV-)3-i157-beadied-2vexohl Daiakdib-[ CBlnaphihgidin-3-yiild mbihyl-phenyl]-3-
1, 2- dlchloroethane ( ) . 2 h. Sol vent

i s evapor at ed BRFE ORI G Wi ch i s

used W t hout purlflcatlon Preparat|on of Exenplary

|d5n 2(IH) - oneftAl) Genera
dl sol ukon O

CF3

34( no- ZHWEHEB phenyl )=7-chl or o- | e S
B apbt hyri diny 2- opgud), @%Aspag@uz 0 oy oand
3-tr |ﬂluoronethymbenzyol chlori de (521 ng, 2.50 nmol
in DCM (25.41) is added di-isopropyl et hyl am ne (452 f j

ng, 3.5 mMmuol) at O

[0149] A sealed tube is charged with 3-bromo-N-[3-(1,7-dimethyl-2-oxo-1,2-dihydro-
[1,6]naphthyridin-3-yl)-4-methyl-phenyl]-5-trifluoromethyl-benzamide 22 (25 mg, 0.047
mmol), piperazine (4.9 mg, 0.056 mmol), Pd,(dba); (4.3 mg, 0.0047 mmol), sodium zert-
butoxide (6.3 mg, 0.066 mmol), BINAP (5.9 mg, 0.094 mmol), and toluene (0.30 mL) under
nitrogen atmosphere. The sealed tube is heated in an oil bath at 80 °C for 16 h. The solvent
is removed in vacuo. The residue is dissolved in DMSO (2 mL) and purified by preparative
LCMS to give product D1 as a white solid. "H NMR (400 MHz, MeOD) 6 8.67 (s, 1H), 7.86
(s, 1H), 7.63 (s, 1H), 7.57-7.52 (m, 3H), 7.38 (s, 1H), 7.29 (s, 1H), 7.20 (d, J = 7.7 Hz, 1H),
3.67 (s, 3H), 3.28-3.26 (m, 4H), 3.03-3.02 (m, 4H), 2.60 (s, 3H), 2.10 (s, 3H), 1.82 (s, 3H).

[0150] Table 4 describes compounds prepared following procedures described in
Example 5, using appropriate reagents.

Table 4

Physical Data

Di# Structure
'H NMR 400 MHz and/or MS (m/z)

[Nj "H NMR 400 MHz (MeOD) § 8.67 (s,
1H), 7.86 (s, 1H), 7.63 (s, 1H), 7.57-7.52
(m, 3H), 7.38 (s, 1H), 7.29 (s, 1H), 7.20

| N
Naz© | (d, 1H), 3.67 (s, 3H), 3.28-3.26 (m, 4H),
NO O N F 3.03-3.02 (m, 4H), 2.60 (s, 3H), 2.10 (s,
I A 3H), 1.82 (s, 3H); MS m/z 536.2 (M+1)




OC. The reaction mxture is warnmed to rt and stirred

for 16 h. The solvent is renoved inP AT ENT G\F
w@ai0ens51780. : P1274PC10 vacuo. The residue is peeT/Usmd7/081538

by aut omat ed chromat ography with a gradi ent of ethyl

acetate : hexane (0 : 100 to 100 : 0) to give the

desired product Al as a light yellow solid. 1H NWR

400 MHz, CDA3) d 8.59 (s, IH), 8.25 g 13ATENT
28, IH), 8.08 (zzl, J = 8. gSHz,H%H) 7. 7§;S{21§lF'fD3tent %'%_];’74PC10

THL, [7.71 (s, 1H), 7.65-7.60 P
85%, 2.0 Hgs |m?trgetag (s, |H§I,m7 A ETR ?’hgiﬂ%a'!?a%

3.76 (s, 3H), 2.04 (s, 3H). ARINBTZ AN/ MS (m/z)

structure of type A can also be mxde wih the sama

prrocedur e using ot her substitute 755
accor di ng ﬁi%H 7 S’I' 525

whi ch can be synt hesif

1 descrybes? epar ed foI w{ggdgpp@eégﬁg%
descri begd L NOg APPT 2T (s3HE 2198 Qe S59 (s, 3H
Tabl ¢ Sigal § t rlucflur e2.10Hs.NIWiR 1400 -8b/iz. 2H), 1. 84(
and/ or ) ¥z, m@s idhegme2H) (S mz 592.3
1H), |8.27 (s, 1H), 8.10 (s, 1H), 8™ (d, 1H), 7.81

(sﬁi_H), 7.74 (d, 19, 771(d TH), 7.60-7.65 (m
28), |7.56-7.59 (m 2H), i (dd Tl
2H). |7.17 (d, 1H), 6. 60[(3 2 W@ZOO%%S%%%A
534. |1 (M1 ) | 738 (s, 1H), 7.25 (s, 1H), 7.21 (d, 1H),
Naz© 3.90 (s, 2H), 3.67 (s, 3H) 354(t 2H),
NO O y F 3.41 (t, 2H), 2.60 (s, 3H), 2.11 (s, 3H):

T PE MS m/z 550.2 (M+1)
4 NH, ;

H NMR 400 MHz (MeOD) § 9.03 (s,
1H), 8.05 (s, 1H), 7.83 (s, 1H), 7.75-7.73
\ (m, 2H), 7.66 (s, 1H), 7.61 (d, 1H), 7.42
Lo (s, 1H), 7.33 (d, 1H), 4.04-3.99 (m, 2H),
3.83 (s, 3H), 3.03-2.96 (m, 2H), 2.83 (s,

H

NO O N F 3H), 2.22 (s, 3H), 2.15-2.11 (m, 2H),

I £ OF 1.80-1.71 (m, 2H); MS m/z550.2 (M+1)
Example 6

N-[4-Methyl-3-(1-methyl-2-0x0-7-propyvl-1,2-dihydro-[ 1,6]naphthyridin-3-yl)-phenyl]-3-

trifluoromethyl-benzamide (E2)

General Procedure E

o X BOH)2 N N CFa
|\1 AN N s | _ H
Cl 7 : = ,\|l ©
N O
| A1 E1
|
N N CF3
| P H
l\ll O
E2
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1H NWR (400M Hz, CDCI3) d 8.78 (s, 1H), 8.64 (dd, 1H),
8.60 (s, 1H), 8.29 (dd, 1H), 7.81 (s, 1H), 7.70 (brs,
wapog/o7L752-7.61 (m 2H), 7.42 (s, 1H), 7.33 (dRCT/LEH0N7/081538
7.24 (s, 1H), 7.17 (d, 1H), 7.1 4 (s, 1H), 6.55 (s,

1H), 6.03 (d, 1H), 3.86-3.93 (m 2H), 3.68-3.71 (m

2H). 3.56-3.60 (m 1H), 2.20 (s, 3H), 1.90 (s, 3|—|),PATENT

1.40-1 .50 (m 4H): M5 mz 674.2 (M)
N-r3- (1, 7-Di net hyl - 2- oxo- 1, 2- di hydro-ri ,%Ei%‘ﬁ? ¢ A 4PClo
- 30131)] - A-stpbiydn-as hepyl7lchBrd-4-nekhy P pixparadihfdro-[ 1,6]naphthyridin-3-
I orqm et hyl - benzam I)P AT E NT GNF
il BB ot O &t Weeh PorABpOTE Y
@;Ldﬂplb@ﬂam&famd (9.7 mg, 0.113 mmol), PACI,(PPhs), (5.3 mg, 0. 0075 mmol), and
4eth erazin-|I - I)-5tr|fluororret%1 benzoi c

13@ 8 5 1§1§| G g?(jfgm@l) Hf mg;ttg’grgf %pl}d wer (4: 1 O 75 mL) is degassed

Wit Hi&ORNORY hetidwd: 80P eor (184, thhe s@veheis oIl id PacVFTH refdue is
m), is added HATU (16.5 ng 0.043 mmol ). After

Rxified pylgrengptl\{p@q‘w[ﬁ toggive the desirgd prodegs Edfas g white solid. "H NMR (400
[ ! s |
I(d?f aMla@B) 83! @?%J“?Hi RMRNY, 1%18 8.7t @1‘ F‘%Wﬂiz 1§R/'§' 048k nap hniLgtY(d, J=

I Nn-2-0ne 0.25
7 %HadldBd7 86(st hid), 7 ééﬁt%dm 2Hhé Gléé,ch @ﬁ Hn Kty ﬁé3 (& J=8.1Hz,

B L PR B g8 -s
Hz, 3H).

[0152] To a solution of N-[4-methyl-3-(1-methyl-2-oxo-7-propenyl-1,2-dihydro-
[1,6]naphthyridin-3-yl)-phenyl]-3-trifluoromethyl-benzamide E1 (12 mg, 0.025 mmol) in
MeOH (2 mL) is added 10% palladium on active carbon (wet, 12 mg). The resulting
mixture is stirred under hydrogen at rt for 1 h. The Pd/C is filtered off, and the filtrate is
concentrated. The residue is purified by preparative LCMS to give the desired product E2 as
a white solid. "H NMR (400 MHz, DMSO-ds) § 10.48 (s, 1H), 8.84 (s, 1H), 8.31 (s, 1H),
8.27 (d, J=8.0Hz, 1H), 7.98 (s, 1H), 7.96 (d, /= 8.0 Hz, 1H), 7.79 (t, J = 7.7 Hz, 1H), 7.73
(dd, J=8.5,2.2 Hz, 1H), 7.67 (s, 1H), 7.41 (s, 1H), 7.29 (d, J = 8.5 Hz, 1H), 3.67 (s, 3H),
2.84 (t, J=7.5 Hz, 2H), 2.14 (s, 3H), 1.78 (q, / = 7.5 Hz, 3H), 0.96 (t, J = 7.3 Hz, 3H).

[0153] Table 5 describes compounds prepared following procedures described in

Example 6, using appropriate reagents.

Table 5
E# Structure Physical Data
'H NMR 400 MHz and/or MS (m/2)
1 'H NMR 400 MHz (MeOD) §8.97 (s, 1H),

8.26 (s, 1H), 8.21 (d, 1H), 8.04 (s, 1H),

I
= Nogz© 7.90 (d, 1H), 7.84 (s, 1H), 7.76-7.73 (m,
NO O H7(©><F 2H), 7.61 (d, 1H), 7.33 (d, 1H), 7.18-7.12
. (m, 1H), 6.73 (d, 1H), 3.84 (s, 3H), 2.23
0o F (s, 3H), 2.10 (d, 3H): MS m/z 478.2

(M+1)
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title conpound Bl as a TFA salt. M5 niz 564.5 (M + 1).

[0146] Table 2 descri bes conpounds prepared foll ow ng
wEe@seshuses descri bed in Exanpl e 3, using apprpQr/isioe7/081538

reagents. Table 2 (s, (d, J = 7.68 (d, J 2.55) (s,

(m 3H), 2H), 3.70 MzP AT E NT G\NF Patent No.:

P1274PC10 (s, (m 4H), 2.72 PATENT

GNF Patent No.: P1274PC10

E# Physical Data

Structure 'H NMR 400 MHz and/or MS (m/z)

2 "H NMR 400 MHz (DMSO-dj)
1H), 8.84 (s, 1H), 8.31 (s, 1H), 8.27 (d,
H), 7.98 (s, 1H), 7.96 (d, 1H), 7.79 (,
H), 7.73 (dd, 1H), 7.67 (s, 1H), 7.41 (s,
1H), 7.29 (d, 1H), 3.67 (s, 3H), 2.84 (t,
) ), :
)

510.48 (s,

H), 2.14 (s, 3H), 1.78 (g, 3H), 0.96 (t
H); MS m/z480.2 (M+1)

MS m/z 464.2 (M+1)

"H NMR 400 MHz (DMSO-de) § 10.40 (s,
1H), 8.73 (s, 1H), 8.23 (s, 1H), 8.19 (d,
H), 7.90 (d, 1H), 7.88 (s, 1H), 7.72 (,
H), 7.65 (dd, 1H), 7.60 (d, 1H), 7.33 (s,
1H), 7.21 (d, 1H), 6.65 (d, 1H), 6.46 (dd,
H), 3.59 (s, 3H), 2.07 (s, 3H), 1.64-1.58
(m, 1H), 0.85-0.82 (m, 2H), 0.58-0.56 (m,
2H); MS m/z504.2 (M+1)

"H NMR 400 MHz (DMSO-dg) § 10.50 (s,
1H), 8.96-8.92 (m, 1H), 8.30 (s, 1H), 8.27
(dd, 1H), 8.02 (s, 1H), 7.98 (d, 1H), 7.80
(t, 1H), 7.72-7.70 (m, 2H), 7.34-7.29 (m,
3H), 7.13 (t, 2H), 3.66 (s, 3H), 3.23-3.18
(m, 2H), 3.12-3.06 (m, 2H), 2.15 (s, 3H);
MS m/z 560.2 (M+1)

"H NMR 400 MHz (DMSO-d¢) § 10.42 (s,
1H) 8.79 (s, 1H), 8.23 (s, 1H), 8.19 (d,
H), 7.92 (s, 1H), 7.90 (d, 1H), 7.72 (t,
H), 7.64 (dd, 1H), 7.60 (d, 1H), 7.36 (s,
H), 7.21 (d, 1H), 7.10 (d, 2H), 7.03 (d,
2H), 3.57 (s, 3H), 3.10-3.06 (m, 2H),
2.98-2.94 (m, 2H), 2.20 (s, 3H), 2.07 (s,
3H); MS m/z 556.2 (M+1)

7 @ MS m/z 556.2 (M+1)
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(s,

1H),

(s, (s,

1H), 7.26 (s,
7.67 3.74 (s, (s,

) (s,
1H, H),

wa ks 7.78 7.29 (m

1H),
7.71 (s,

7.77 (s, 6H), (s,
3 H, (s,

PCT/US2007/081538

PATENT
GNF Patent No.: P1274PC10

E#

Structure

Physical Data
'H NMR 400 MHz and/or MS (m/z2)

MS m/z 610.2 (M+1)

'"H NMR 400 MHz (DMSO-dg) § 10.41 (s,
1H), 8.76 (s, 1H), 8.23 (s, 1H), 8.19 (d,
1H), 7.90 (s, 1H), 7.89 (d, 1H), 7.72 {(t,
1H), 7.65 (dd, 1H), 7.59 (d, 1H), 7.35 (s,
1H), 7.21 (d, 1H), 3.59 (s, 3H), 2.87 {t,
2H), 2.08 (s, 3H), 1.59 (g, 2H), 0.73-0.66
(m, 1H), 0.37-0.33 (m, 2H), 0.03- -0.01
(m, 2H); MS m/z506.2 (M+1)

10

"H NMR 400 MHz (DMSO-dg) & 10.40 (s,
1H), 8.76 (s, 1H), 8.23 (s, 1H), 8.19 (d,
1H), 7.90 (s, 1H), 7.89 (d, 1H), 7.71 (t,
1H), 7.65 (dd, 1H), 7.59 (d, 1H), 7.42 (s,
1H), 7.30-7.16 (m, 6H), 7.09-7.02 (m, 1
H), 6.60 (d, 1H), 3.60 (s, 3H), 3.56 (d,
2H), 2.07 (s, 3H); MS m/z 554.2 (M+1)

11

'"H NMR 400 MHz (MeOD) §9.01 (s, 1H),
8.26 (s, 1H), 8.21 (d, 1H), 8.06 (s, 1H),
7.96-7.90 (m, 5H), 7.78-7.72 (m, 4H),
7.65 (d, 1H), 7.56 (d, 1H), 7.34 (d, 1H),
3.88 (s, 3H), 2.24 (s, 3H); MS m/z 608.2
(M+1)

12

'"H NMR 400 MHz (MeOD) § 10.41 (s,
1H), 8.80 (s, 1H), 8.23 (s, 1H), 8.19 (d,
1H), 7.93 (s, 1H), 7.89 (d, 1H), 7.72 (t,
1H), 7.66 (dd, 1H), 7.60 (d, 1H), 7.42-
7.36 (m, 3H), 7.27-7.15 (m, 4H), 6.52 (s,
1H), 3.76-3.75 (m, 2H), 3.60 (s, 3H), 2.06
(s, 3H); MS m/z554.2 (M+1)

13

"H NMR 400 MHz (DMSO-de) § 10.50 (s,
1H), 8.97-8.91 (m, 1H), 8.30 (s, 1H), 8.27
(d, 1H), 8.02 (s, 1H), 7.97 (d, 1H), 7.79 (t,
1H), 7.71 (d, 1H), 7.70 (s, 1H), 7.60-7.52
(m, 1H), 7.30 (d, 1H), 3.69 (s, 3H), 3.26
(s, 3H), 2.97-2.92 (d, 2H), 2.14 (s, 3H),
2.04-1.96 (m, 2H); MS m/z510.2 (M+1)

14

MS m/z 574.2 (M+1)




2H) ,
w@20dp/05(787 (s, 1H), 2H), 2.71 ) (s,

mz (s, 1H), = 8.4Hz, (d, J = (s, (s, 3H, =PAT
E NT GNF Patent No.: P1274PC10 (s, 1H), H, 7.72 (s,

1H), PCT/US2007/081538

PATENT
GNF Patent No.: P1274PC10

E#

Structure

Physical Data
'H NMR 400 MHz and/or MS (m/z2)

15

"H NMR 400 MHz (DMSO-dg) § 10.36 (s,
1H), 9.02-8.97 (m, 1H), 8.04 (s, 1H),
7.72-7.68 (m, 3H), 7.56 (s, 1H), 7.35 (s,
1H), 7.29 (d, 1H), 3.70 (s, 3H), 3.08-2.99
(m, 2H), 2.95-2.88 (m, 2H), 2.14 (s, 3H),
1.88-1.77 (m, 4H), 1.53-1.43 (m, 2H),
0.97 (t, 3H); MS m/z579.3 (M+1)

16

"H NMR 400 MHz (DMSO-de) § 10.36 (s,
1H), 8.02 (s, 1H), 7.84 (d, 1H), 7.72-7.70
(m, 2H), 7.67 (s, 1H), 7.59 (s, 1H), 7.37
(s, 1H), 7.29 (d, 1H), 3.88-3.83 (m, 2H),
3.69 (s, 3H), 3.00-2.87 (m, 4H), 2.14 (s,
3H), 1.86-1.78 (m, 4H), 1.80 (s, 3H),
1.50-1.40 (m, 2H), 0.97 (t, 3H); MS m/z
620.3 (M+1)

17

MS m/z 466.2 (M+1)

18

MS m/z 508.2 (M+1)

19

MS m/z 554.2 (M+1)

20

MS m/z 508.2 (M+1)

21

"H NMR 400 MHz(DMSOd)81042(
1H), 8.85 (s, 1H), 8.24 (s, 1H), 8 (
1H), 7.95 (s, 1H), 7.90 (d, 1H), 7.81 (d,
1H), 7.73-7.62 (m, 5H), 758( ,1 H), 7.38
(d, 1H), 7.24-7.19 (m, 3H), 3.64 (s, 3H),
2.09 (s, 3H); MS m/z 558.2 (M+1)
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H),
H) ,

W@ 200825757 H) ,

7.80 (s, 3H),
7.77 (m 3 H),

(s, (s, 1H),
(s, 1H),
7.59 6.80 (m

7.27 (s, )
1H),

.5 (s,
8.08 (m (s,

1H),
3 H.

PCT/US2007/081538

PATENT
GNF Patent No.: P1274PC10

E#

Structure

Physical Data
'H NMR 400 MHz and/or MS (m/z2)

22

| ()
0O Y@

"H NMR 400 MHz (MeOD) § 8.67 (s, 1H),

7.86 (s, 1H), 7.63 (s, 1H), 7.57-7.52 (m

3H) 7.38 (s, 1H), 7.29 (s, 1H), 7.20 (d,
H), 3.67 (s, 3H) 3.28-3.26 (m, 4H),

3 03-3.02 (m, 4H), 2.60 (s, 3H), 2.10 (s,
3H), 1.82 (s, 3H); MS m/z536.2 (M+1)

23

"H NMR 400 MHz (MeOD) § 8.67 (s, 1H),
7.86 (s, 1H), 7.62 (s, 1H), 7.55 (dd, 1H),
7.51 (d, 2H), 7.38 (s, 1H), 7.25 (s, 1H),
7.19 (d, 1H), 3.78-3.75 (m, 3 H), 3.67 (s,
3H), 2.90 (t, 2H), 2.59 (s, 3H), 2.10 (s,
3H), 1.91-1.86 (m, 2H), 1.84 (s, 3H),
1.55-1.46 (m, 2H); MS m/z 592.3 (M+1)

24

@
@

'HNMR 400 MHz (MeOD) & 8.68 (s, 1H),
7.87 (s, 1H), 7.60-7.53 (m, 4H), 7.38 (s,
1H), 7.25 (s, 1H), 7.21 (d, 1H), 3.90 (s,
2H), 3.67 (s, 3H), 3.54 (t, 2H), 3.41 {(t,
2H), 2.60 (s, 3H), 2.11 (s, 3H); MS m/z
550.2 (M+1)

25

@
Ok

'"H NMR 400 MHz (MeOD) §9.03 (s, 1H),
8.05 (s, 1H), 7.83 (s, 1H), 7.75-7.73 (m
2H), 7.68 (s, 1H), 7.61 (d, 1H), 7.42 (s,
1H), 7.33 (d, 1H), 4.04-3.99 (m, 2H), 3.83
(s, 3H), 3.03-2.96 (m, 2H), 2.83 (s, 3H),
2.22 (s, 3H), 2.15-2.11 (m, 2H), 1.80-1.71
(m, 2H); MS m/z 550.2 (M+1)

26

'"H NMR 400 MHz (MeOD) §9.08 (s, 1H),
8.06 (s, 1H), 7.94-7.92 (m, 2H), 7.85 (s,
1H), 7.75 (m, 1H), 7.60-7.50 (m, 4H),
7.32 (d, J=8 Hz, 1H), 3.85 (s, 3H), 3.12
(g, J=7.6 Hz, 2H), 2.22 (s, 3H), 1.48 (t, J
= 7.6 Hz, 3H); MS m/z 398.2 (M+1)

27

'"H NMR 400 MHz (MeOD) §9.03 (s, 1H),
8.03 (s, 1H), 7.83 (s, 1H), 7.64 (s, 1H),
7.49 (d, J=8Hz, 1H), 7.24 (d, J= 8 Hz,
1H), 6.92 (dd, J=2, 8 Hz, 1H), 6.43 (d, J
=2 Hz, 1H), 6.10 (m, 1H), 3.90 (s, 3H),
3.81 (s, 3H), 3.12 (q, J= 7.6 Hz, 2H),
2.81 (s, 3H), 1.48 (t, J = 7.6 Hz, 3H); MS
m/z401.2 (M+1)
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(s, 3H,P AT E NT G\F Patent No.: P1274PC10 (s, (s,
1H), 3H), 4.09 (s, 428.2 (s, (s, 1H, = 8.0 Hz, (s, 3

woos0s175Tm 5H), 3.72 (s, (s, (s, 1H), PCT/US2007/081538
PATENT
GNF Patent No.: P1274PC10
E# Structure Physical Data

'H NMR 400 MHz and/or MS (m/z2)

28 "H NMR 400 MHz (MeOD) § 9.09 (s, 1H),

V9 8.06 (s, 1H), 7.88 (s, 1H), 7.71 (d, J= 2
6% Hz, 1H), 7.64 (dd, J = 2, 8 Hz, 1H), 7.46
N N (bs, 1H), 7.32 (d, J= 8 Hz, 1H), 7.29 (bs,
</N H o CN) @ 1H), 4.09 (s, 3H), 3.85 (s, 3H), 3.15 (q, J
I

=7.6 Hz, 2H), 2.21 (s, 3H), 1.50(t, J=7.6
Hz, 3H); MS m/z402.2 (M+1)

Example 7
1-(3-(1,7-dimethyl-2-ox0-1,2-dihydro-1,6-naphthyridin-3-y1)-4-methylphenyl)-3-(4-
methylbenzylurea (F24)

General Procedure F

JO . 1
NN OO ERASY
N NH, - .
| P F T [®

Triphosgene
’i‘ 0 DIEA
THF
15 F24

[0154] To a solution of 3-(5-amino-2-methylphenyl)-1,7-dimethyl-1,6-naphthyridin-
2(1H)-one 15 (20 mg, 0.072 mmol) in THF (1 mL) is added triphosgene (6.38 mg,
0.022mmol) and DIEA (0.158mmol). The reaction mixture is stirred at rt for 30 min then 4-
methylbenzylamine (0.108 mmol) is added and stirring continued for 8 h at rt. The filtrate is
concentrated. The residue is purified by preparative LCMS to give the desired product F24.
"H NMR (400 MHz, DMSO-dy) $ 9.04 (s, 1H), 8.57 (s, 1H), 8.0 (s, 1H), 7.77 (s, 1H), 7.42
(s, 1H), 7.23 (d, J = 8.8 Hz, 1H), 7.16 (m, 4H), 4.22 (d, /= 5.6 Hz, 2H), 2.71 (s, 3H), 2.49 (s,
3H), 2.27 (s, 3H), 2.06 (s, 3H).

[0155] Table 6 describes compounds prepared following procedures described in

Example 7, using appropriate reagents.
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7.67 (d,
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1H, H,

Table 6

J 2H),
P1274PC10

7.32 (s,
7.73 (d, J

3H), (s,
= 2.73
PCT/US2007/081538

PATENT
GNF Patent No.: P1274PC10

F#

Structure

Physical Data
'H NMR 400 MHz and/or MS (m/z)

I

'HNMR 400 MHz (MeOD) § 9.01 (s,
1H), 8.02 (s, 1H), 7.85 (s, 1H), 7.49 (d, J
=2 Hz, 1H), 7.40 (m, 2H), 7.29-7.21 (m,
4H), 7.02 (m, 2H), 3.81 (s, 3H), 2.83 (s,
3H), 2.17 (s, 3H); MS m/z 399.2 (M+1)

ON

0O
N
cagase
T

'HNMR 400 MHz (MeOD) § 9.00 (s,
1H), 8.00 (s, 1H), 7.82 (s, 1H), 7.43 (d, J
=2 Hz, 1H), 7.32-7.31 (m, 4H), 7.25-
7.20 (m, 3H), 4.38 (s, 2H), 3.82 (s, 3H),
2.82 (s, 3H), 2.15 (s, 3H); MS m/z413.2
(M+1)

’<\)S\)OJ\
N” N7 N N
N CTDO

'HNMR 400 MHz (MeOD) § 9.01 (s,

1H), 8.03 (s, 1H), 7.89 (s, 1H), 7.51 (bs,
1H), 7.40 (dd, J=2, 8 Hz, 1H), 7.25 (d, J
=8 Hz, 1H), 6.69 (s, 1H), 3.80 (s, 3H),
2.85 (s, 3H), 2.32 (s, 3H), 2.17 (s, 3H);
MS m/z 420.2 (M+1)

'HNMR 400 MHz (MeOD) § 8.93 (s,
1H), 7.99 (s, 1H), 7.82 (s, 1H), 7.76 (d, J
=8 Hz, 1H), 7.62 (d, J = 8 Hz, 1H),
7.57(d, J = 2 Hz, 1H), 7.41-7.35 (m, 2H),
7.27-7.21 (m, 2H), 3.77 (s, 3H), 2.81 (s,
3H), 2.16 (s, 3H); MS m/z 456.1 (M+1)

MS m/z 404.2 (M+1)

"H NMR 400 MHz (DMSO-ds) § 10.51 (s,
1H), 8.91 (s, 1H), 8.81 (s, 1H), 7.96 (s,
1H), 7.43 (s, 1H), 7.41-7.31 (m, 2H),
7.21 (d, J= 8 Hz, 1H), 7.11 (bs, 1H),
3.65 (s, 3H), 2.62 (s, 3H), 2.10 (s, 3H);
MS m/z 406.2 (M+1)

'HNMR 400 MHz (MeOD) § 8.99 (s,
1H), 8.00 (s, 1H), 7.85 (s, 1H), 7.46 (d, J
=2 Hz, 1H), 7.29 (d, J = 9 Hz, 2H), 7.27
(dd, J=2, 8 Hz, 1H), 7.20 (d, J = 8 Hz,
1H), 6.85 (d, J= 9 Hz, 2H), 3.80 (s, 3H),
3.76 (s, 3H), 2.83 (s, 3H), 2.15 (s, 3H):;
MS m/z 429.2 (M+1)
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GNF Patent No.: P1274PC10

F#

Structure

Physical Data
'H NMR 400 MHz and/or MS (m/z)

MS m/z 379.3 (M+1)

'"H NMR 400 MHz (MeOD) § 8.94 (s,
1H), 7.99 (s, 1H), 7.82 (s, 1H), 7.47 (d, J
=2 Hz, 1H), 7.28 (dd, J= 2, 8 Hz, 1H),
7.20 (d, J=8 Hz, 1H), 7.16 (d, J= 9 Hz,
1H), 7.14-7.13 (m, 1H), 6.87 (dd, J=2, 8
Hz, 1H), 6.58 (dd, J= 2, 8 Hz, 1H), 3.77
(s, 3H), 3.76 (s, 3H), 2.82 (s, 3H), 2.15
(s, 3H); MS m/z429.2 (M+1)

10

'HNMR 400 MHz (MeOD) § 8.99 (s,
1H), 8.00 (s, 1H), 7.85 (s, 1H), 7.47 (d, J
=2 Hz, 1H), 7.28 (dd, J= 2, 8 Hz, 1H),
7.27 (d, J=9 Hz, 2H), 7.21 (d, J = 8 Hz,
1H), 7.09 (d, J = 9 Hz, 2H), 3.80 (s, 3H),
2.84 (s, 3H), 2.29 (s, 3H), 2.16 (s, 3H):;
MS m/z 413.2 (M+1)

11

MS m/z 365.2 (M+1)

12

MS m/z 405.3 (M+1)

13

'HNMR 400 MHz (MeOD) § 8.76 (s,
1H), 7.93 (s, 1H), 7.47 (s, 1H), 7.36-7.32
(m, 2H), 7.21 (d, J = 8 Hz, 1H), 6.80 (d,
J=2Hz, 1H), 6.75 (dd, J = 2, 8 Hz, 1H),
3.77 (s, 3H), 3.76 (s, 3H), 2.70 (s, 3H),
2.27 (s, 3H), 2.16 (s, 3H); MS m/z443.3
(M+1)
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F#

Structure

Physical Data
'H NMR 400 MHz and/or MS (m/z)

14

MS m/z 424.3 (M+1)

15

'HNMR 400 MHz (MeOD) § 9.03 (s,
1H), 8.03 (s, 1H), 7.85 (s, 1H), 7.49 (d, J
=2 Hz, 1H), 7.32 (d, J=9 Hz, 2H), 7.28
(dd, J=2,8 Hz, 1H), 7.23 (d, J = 8 Hz,
1H), 7.16 (d, J = 9 Hz, 2H), 3.82 (s, 3H),
2.86 (m, 1H), 2.83 (s, 3H), 2.17 (s, 3H),
1.23 (d, J=4 Hz, 6H); MS m/z441.3
(M+1)

16

'HNMR 400 MHz (MeOD) § 9.04 (s,
1H), 8.00 (s, 1H), 7.88 (s, 1H), 7.42 (d, J
=2 Hz, 1H), 7.34-7.32 (m, 2H), 7.23 (dd,
J=2,8Hz, 1H), 7.19 (d, J = 8 Hz, 1H),
7.04 (m, 2H), 4.35 (s, 2H), 3.82 (s, 3H),
2.85 (s, 3H), 2.15 (s, 3H); MS m/z431.3
(M+1)

17

'HNMR 400 MHz (MeOD) § 9.04 (s,
1H), 8.00 (s, 1H), 7.88 (s, 1H), 7.38 (d, J
=2 Hz, 1H), 7.20 (dd, J=2, 8 Hz, 1H),
7.17 (d, J=8 Hz, 1H), 4.04 (q, J= 4 Hz,
1H), 3.82 (s, 3H), 2.85 (s, 3H), 2.14 (s,
3H), 1.95 (m, 2H), 1.73 (m, 2H),1.62 (m,
2H), 1.45 (m, 2H); MS m/z 391.3 (M+1)

18

MS m/z 405.2 (M+1)

19

'HNMR 400 MHz (MeOD) § 9.01 (s,
1H), 8.03 (s, 1H), 7.85 (s, 1H), 7.84 (d, J
=2 Hz, 1H), 7.50 (d, J=2 Hz, 1H), 7.47
(dd, J=2, 8 Hz, 1H), 7.28 (dd, J=2, 8
Hz, 1H), 7.27 (d, J = 8 Hz, 1H), 7.23 (d,
J=8Hz, 1H), 3.81 (s, 3H), 2.84 (s, 3H),
2.41 (s, 3H), 2.17 (s, 3H); MS m/z481.2
(M+1)




3.71 mz (s,
= 8.4 (s,

1H, H, 7.67 (d,
3H. (s, 1H, H,

WA Rog/05d)757 7. 46

J 3.71 (s, (s, (s, 1H),
7.71 (s, 1H),

2.13 (s,
PCT/US2007/081538

PATENT
GNF Patent No.: P1274PC10

F#

Structure

Physical Data
'H NMR 400 MHz and/or MS (m/2)

20

0O
O

OC:
|

'HNMR 400 MHz (DMSO-ds) §9.05 (s,
1H), 8.53 (s, 1H), 8.01 (s, 1H), 7.79 (s,
1H), 7.44 (d, J= 2 Hz, 1H), 7.24-7.20
(m, 3H), 7.14 (d, J= 8 Hz, 1H), 6.89 (d,
J=9 Hz, 2H), 8.55 (t, J= 6 Hz, 1H),
4.20 (d, J=6 Hz, 2H), 3.73 (s, 3H), 3.69
(s, 3H), 2.72 (s, 3H), 2.06 (s, 3H); MS
m/z 443.2 (M+1)

21

poe,

F o)
@ﬁﬁj\
I

'"H NMR 400 MHz (DMSO-ds) § 9.09 (s,
1H), 8.65 (s, 1H), 8.03 (s, 1H), 7.85 (s,
1H), 7.46 (d, J= 2 Hz, 1H), 7.38-7.28
(m, 2H), 7.23-7.14 (m, 4H), 6.868 (bs,
1H), 4.32 (d, J = 6 Hz, 2H), 3.70 (s, 3H),
2.74 (s, 3H), 2.07 (s, 3H); MS m/z431.2
(M+1)

22

Jeannrcel

N
I

'HNMR 400 MHz (DMSO-ds) §9.04 (s,
1H), 8.63 (s, 1H), 8.00 (s, 1H), 7.78 (s,
1H), 7.44 (d, J=2 Hz, 1H), 7.39 (d, J=
9 Hz, 2H), 7.30 (d, J=9 Hz, 2H), 7.23
(dd, J=2,8 Hz, 1H), 7.14 (d, J = 8 Hz,
1H), 6.68 (t, J=6 Hz, 1H), 4.26 (d, /=6
Hz, 2H), 3.69 (s, 3H), 2.72 (s, 3H), 2.07
(s, 3H); MS m/z 4471 (M+1)

23

o oo

'HNMR 400 MHz (DMSO-ds) §9.04 (s,
1H), 8.07 (s, 1H), 8.00 (s, 1H), 7.77 (s,
1H), 7.59 (d, J=8 Hz, 1H), 7.53 (d, J=
2 Hz, 1H), 7.43 (d, J=2 Hz, 1H), 7.28
(dd, J=2,8Hz, 1H), 7.23 (dd, J=2, 8
Hz, 1H), 7.14 (d, J=8 Hz, 1H), 6.75 (t, J
=86 Hz, 1H), 4.27 (d, J= 6 Hz, 2H), 3.69
(s, 3H), 2.71 (s, 3H), 2.07 (s, 3H); MS
m/z 481.2 (M+1)

24

\

"H NMR (400 MHz, DMSO-dj) § 9.04 (s,
1H), 8.57 (s, 1H), 8.0 (s, 1H), 7.77 (s,

), 7.42 (s, 1H), 7.23 (d, J = 8.8 Hz,
), 7.16 (m, 4H) 422 (d, J=5.6 Hz,
2H), 2.71 (s, 3H), 2.49 (s, 3H), 2.27 (s,
), 2.06 (s, 3H); MS m/z427.2 (M+1)
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F#

Structure

Physical Data
'H NMR 400 MHz and/or MS (m/2)

25

"H NMR 400 MHz (DMSO-ds) § 10.52 (s,
1H), 8.94 (s, 1H), 8.78 (s, 1H), 8.02 (s,
1H), 7.69 (s, 1H), 7.44 (d, J= 2 Hz, 1H),
7.37-7.34 (m, 2H), 7.22 (d, J = 8 Hz,
1H), 7.11 (bs, 1H), 3.66 (s, 3H), 2.10 (s,
3H); MS m/z 426.2 (M+1)

26

'"H NMR (400MHz, CD,0D) § 8.77 (s,
1H) 7.94 (d, 1H), 7.88 (dd, 1H), 7.83 (dt,
H), 7.47 (s, 1H), 7.36 (s, 1H), 7.34 (dd,
H), 7.24 (d, 1H), 7.23 (dd, 1H), 3.77 (s,
3H), 2.69 (s, 3H), 2.17 (s, 3H); MS m/z
485.1 (M+1)

27

'HNMR (400MHz, CD;0D) § 8.77 (s,
1H) 7.99 (d, 1H), 7.94 (s, 1H), 7.63 (dd,
H), 7.49 (d, 1H), 7.47 (s, 1H), 7.37 (s,
H), 7.36 (dd, 1H), 7.23 (d, 1H), 3.77 (s,
3H), 2.69 (s, 3H), 2.17 (s, 3H); MS m/z
1

501.1 (M+1)

28

"H NMR (400MHz, CD;0OD) §8.77 (s,
1H), 7.95 (s, 1H), 7.89 (s, 1H), 7.60 (dd,
H), 7.47 (s, 1H), 7.46 (t, 1H), 7.37 (s,
H), 7.36 (dd, 1H), 7.28 (d, 1H), 7.24 (d,
1H), 3.77 (s, 3H), 2.69 (s, 3H), 2.17 (s,

H): MS m/z 447.1 (M+1)

29

'HNMR (400MHz, CD;0D) § 8.77 (s,
1H) 7.95 (s, 1H), 7.61 (dt, 1H), 7.55 (s,
H), 7.47 (s, 1H), 7.39 (s, 1H), 7.37 (dd,
H), 7.24 (d, 1H), 7.01 (dt, 1H), 3.77 (s,
3H), 2.69 (s, 3H), 2.17 (s, 3H); MS m/z
485.1 (M+1)




(s, 1H, H, J =8.4 (s, ) (s, 1H, H, 7.62 3.68 (s,
(m (m (s, 1H, H, 8.057.31 (m (m 3H.PATENT
wa@des@strent No.: P1274PC10 (s, 1H), 2H), 2H), Bt¥/pUS2007/081538

PATENT
GNF Patent No.: P1274PC10

F# Physical Data

Structure 'H NMR 400 MHz and/or MS (m/z)

30 | cl cl "H NMR (400MHz, CD,0D) 58.77 (s,
\@ j\ 1H) 8.13 (d, 1H), 7.94 (s, 1H), 7.48 (s,

\ N H). 7.47 (d, 1H). 7.39 (s, 1H), 7.38 (dd,
N O O H). 7.28 (dd, 1H), 7.23 (d, 1H), 3.77 (s,
N 3H), 2.69 (s, 3H), 2.16 (s, 3H); MS m/z
| 467.1(M+1)
Example 8

N-(3-(1,7-dimethyl-2-0x0-1,2-dihydro-1,6-naphthyridin-3-y1)-4-methylphenylcarbamoyl)-4-

methoxybenzamide (G8)

General Procedure G

T ﬁi@ QQE@ ey

DCE O DCE

[0156] To a solution of 4-methoxybenzamide (50 mg, 0.33 mmol) in 1,2-dichloroethane
(2 mL) is added oxalyl chloride (0.33 mmol). The reaction mixture is heated at 55 °C for 1
h. Upon cooling the reaction mixture, 3-(5-amino-2-methylphenyl)-1,7-dimethyl-1,6-
naphthyridin-2(1H)-one 15 (0.16 mmol) is added and heating is continued for 8§ h. The
reaction is concentrated and purified by preparative LCMS to give the desired product G8.
"H NMR (400 MHz, DMSO-dy) 8 9.03 (s, 1H), 8.05 (m, 3H), 7.76 (s, 1H), 7.50 (m, 2H),
7.28 (d, J = 8.0 Hz, 1H), 7.06 (d, J = 8.8 Hz, 2H), 2.72 (s, 3H), 2.51 (s, 3H), 2.13 (s, 3H),
2.07 (s, 3H).

[0157] Table 7 describes compounds prepared following procedures described in

Example 8, using appropriate reagents.
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M5 (s, 1H), 2H), 2H), 2.38 1H), 1H), 7.39 (m 3H).
1H), 8.25 (d, J - 1H), 3.76 mMzP AT E N T G\F Patent
WOR00S/0RTR7A4PCL0 (s, (m 2H), PCT/US2007/081538
PATENT
GNF Patent No.: P1274PC10
Table 7
G# Structure Physical Data
'H NMR 400 MHz and/or MS (m/2)
6 o 'H NMR 400 MHz (DMSO-ds) §11.04 (s,
g 1H), 10.86 (s, 1H), 8.82 (s, 1H), 8.03-
NT N N 7.99 (m, 3H), 7.68-7.64 (m, 1H), 7.57-
@AH H O O 7.52 (m, 3H), 7.48-7.46 (m, 2H), 7.26 (d,
1 e) N J=8Hz 1H), 3.65 (s, 3H), 2.62 (s, 3H),
I 2.13 (s, 3H); MS m/z 427.1 (M+1)
o jJ)\ MS m/z 461.1 (M+1)
2 N~ N N
)@*H ¥ 100
Cl o) ITI
"H NMR (400 MHz, DMSO-dj) § 11.3 (s,
F 0O 0 1H), 10.7 (s, 1H), 9.0 (s, 1H), 8.36 (s,
3 | F S 1H), 8.29 (m, 1H), 8.05 (m, 2H), 7.79 (m,
N N N | 1H), 7.71 (m, 2H), 7.51 (m, 1H), 7.28 (m
F 3 3 3
H H O O 1H), 7.07 (d, J = 49.6 Hz, 1H), 2.70 (s,
O ’T‘ 3H), 2.55 (s, 3H), 2.13 (s, 3H)
MS m/z 495.1 (M+1)
o o "H NMR (400 MHz, DMSO-d) § 10.9 (s,
P 1H), 10.8 (s, 1H), 9.03 (s, 1H), 8.06 (s,
4 NN N 1H), 7.80 (m, 2H), 7.46 (m, 2H), 7.28
H H O O (m, 2H), 7.13 (s, 1H), 7.0 (s, 1H), 2.71(s,
o° N 3H), 2.55 (s, 3H), 2.38 (s, 3H), 2.13 (s,
I 3H); MS m/z 441.1 (M+1)
o o 'H NMR (400 MHz, DMSO-d;) & 10.43
g (s, 1H), 10.39 (s, 1H), 9.10 (s, 1H), 8.70
5 N N~ N N (m, 1H), 8.05 (m, 2H), 7.83 (m, 2H), 7.65
O H H O O (m, TH), 7.31 (m, 1H), 7.18 (s, 1H), 7.0
o“ N (s, 1H), 2.74 (s, 3H), 2.13 (s, 3H), 2.07
I (s, 3H). MS m/z 428.2 (M+1)
o j\ MS m/z 463.1 (M+1)
F
6 N~ N N
N QIO
07 "N
F I
"H NMR (400 MHz, DMSO-d) & 11.3 (s,
i 1H), 10.7 (s, 1H), 9.02 (s, 1H), 8.12 (m,
7 N” N N | 1H), 8.04 (m, 1H), 7.74 (s, 1H), 7.50 (s,
H H O O 2H), 7.28 (m, 2H), 7.13 (s, 1H), 7.0 (s,
= o °N 1H), 2.71 (s, 3H), 2.55 (s, 3H), 2.13 (s,
N I 3H). MS m/z 452.2 (M+1)




H,

7.31 (m (s,

3H);P AT ENT G\F Patent No.:

P1274PC10 H), H), 7.66 (d, 3H), 1H), H), 7.18 (s, 1H),
wQa 280857 2H), 1H), 1H), 1H), 4.00 PCT/US2007/081538
PATENT
GNF Patent No.: P1274PC10
G# Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)
o o "H NMR (400 MHz, DMSO-dj) 8 9.03 (s,
Py 1H), 8.05 (m, 3H), 7.76 (s, 1H), 7.50 (m,
3 N~ N N | 2H),7.28(d, J= 8.0 Hz, 1H), 7.06 (d, J =
@H H O O 8.8 Hz, 2H), 2.72 (s, 3H), 2.51 (s, 3H),
o 0Z N 2.13 (s, 3H), 2.07 (s, 3H). MS m/z 457.2
I (M+1)
o )OJ\ MS m/z 441.2 (M+1)
9 N~ N
@*H 100
i
o 0 MS m/z 393.2 (M+1)
10 \HJ\N N N
R QIO
3
o j\ MS m/z 505.1 and 507.1 (M+1)
11 N~ N
@*H 100
Br o" N
ji MS m/z 495.2 (M+1)
12 N~ N N
O T00
0N
F7 % |
o j\ MS m/z 457.2 (M+1)
13 N~ N
@ﬁ T 00!
7 o0
o )OJ\ MS m/z 433.2 (M+1)
14 N~ N N
N QIO
i




(m 3H), (s, 8.13- (m 3.69 mMzP AT E N T G\F Patent
No.: P1274PC10 (s, (s, 1H), H, 7.71 4.04 (m (m (s,
w@20d/05(787 (s, 1H), (d, 1H), M (s, PCT/US2007/081538
PATENT
GNF Patent No.: P1274PC10
G# Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)
o 0 MS m/z 457.2 (M+1)
15 NJ\N N
i QIO
07N
/O |
o j\ MS m/z 441.2 (M+1)
16
@*u T 100!
o
o )OJ\ MS m/z 421.2 (M+1)
17
YT 100!
Y
E o )OJ\ MS m/z 481.2 (M+1)
F
18
QLYY 00!
" I
e o j\ MS m/z 486.2 (M+1)
N+
19 | -0 N~ °N N
@*H " 100
3
o 0 MS m/z 405.2 (M+1)
20 D)LNJ\N N
NOR QIO
1
E o j\ MS m/z 481.2 (M+1)
21
O ¥~ 00
F F ITJ
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S, 5 (Ul Cal1hy, 3 0b oga (s, B30, 2 1k H
(s, . (d, , 3. . s, . , H,
wa2®801176d, (s, 3 H);P ATENT PCT/US2007/081538
PATENT
GNF Patent No.: P1274PC10
G# Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)
o )OJ\ MS m/z 445.2 (M+1)
22
jegaasee
F o~ N
o j\ MS m/z 432.2 (M+1)
23 N
G 00!
5
i MS m/z 391.2 (M+1)
24
YO0
)
N o j\ MS m/z 455.2 (M+1)
N
25 \\©)kN N N
i QIO
)
o )OJ\ MS m/z 459.2 (M+1)
26
O Y 00!
F o7N
i MS m/z 445.2 (M+1)
27 N~ N N
5o
5
j\ MS m/z 462.1 (M+1)
28
O 00
cl o~ N
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woBg®e5173H), = 8 Hz, 1H), PCT/US2007/081538
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GNF Patent No.: P1274PC10
G# Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)
o )OJ\ MS m/z 433.2 (M+1)
29 = N7 N N
@A i QIO
07 N
I
o )OJ\ MS m/z 417.2 (M+1)
30 Q N" N N
@)L N QIO
07 °N
I
q o ji MS m/z 472.2 (M+1)
dkacgnasee
H H
3

Example 9
1-acetophenonyl-3-(3-(1,2-dihydro-1.7-dimethyl-2-ox0-1.6-naphthyridin-3-y1)-4-

methylphenyl)thiourea (H1)

General Procedure H

o)
NCS j\o
LY OB AR
|
N Z N0
[ |
15

© PhMe/EtOH

H1
[0158] To a solution of benzoyl chloride (62 UL, 0.54 mmol) in acetonitrile (3 mL) is
added KSCN (52 mg, 0.54 mmol) and heated at 55 °C for 1 h. Upon cooling to rt, the
reaction is reduced to dryness and re-dissolved in ethanol (2 mL) followed by treatment with
a solution of 15 in toluene/ethanol (5/1 mL). The heterogeneous reaction mixture is stirred
at rt for 6 h then cooled with an ice bath and filtered with ethanol. The precipitate is washed
with water and ethanol. The white solid is air dried under vacuum. 'H NMR 400 MHz
(DMSO-dg) 6 12.65 (s, 1H), 11.60 (s, 1H), 8.83 (s, 1H), 8.00-7.97 (m, 3H), 7.72-7.65 (m,
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E NT GNF Patent No.: P1274PCl10 (s, 1H), 8.05 (d, J
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2H), 7.57-7.52 (m, 3H), 7.47 (s, 1H), 7.34 (d, J = 8 Hz, 1H), 3.66 (s, 3H), 2.62 (s, 3H), 2.17
(s, 3H); MS m/z 443.1 (M+1).

Example 10
N-(3-(1,2-dihydro-7-methoxy-1-methyl-2-oxo-1,6-naphthyridin-3-y1)-4-

methylphenyl)benzamide (I1)

) )
vesaacl- SN ceuaae
o NF NS0 MeOH SN NS0

|

[0159] N-(3-(7-chloro-1,2-dihydro-1-methyl-2-oxo-1,6-naphthyridin-3-yl)-4-
methylphenyl)benzamide A6 (70 mg, 0.17 mmol) is treated with sodium methoxide (0.8 mL
of a 0.5 M solution in methanol) and heated to 65 °C for 3 h. The reaction is cooled to rt and
partitioned with EtOAc and aqueous ammeonium chloride. The organic layer is washed with
brine, dried over magnesium sulfate, filtered and solvent removed. Crude product is
dissolved in DMF (1 mL) and purified by preparative LCMS to afford the desired product.
"H NMR 400 MHz (MeOD) § 8.56 (s, 1H), 7.92 (d, J = 8 Hz, 2H), 7.88 (s, 1H), 7.64-7.46
(m, 5H), 7.28 (d, / = 8 Hz, 1H), 6.84 (1H), 4.05 (s, 3H), 3.71 (s, 3H), 2.20 (s, 3H); MS m/z
400.2 (M+1).

[0160] Table 8 describes other exemplary compounds of the invention, prepared

following methods analogous to those described above.

Table 8

Physical Data

Structure '"H NMR 400 MHz and/or MS (m/z)

o "H NMR 400 MHz (MeOD) § 8.56 (s, 1H), 7.92

! (d, J=8 Hz, 2H), 7.88 (s, 1H), 7.64-7.46 (m,
N OO 5H), 7.28 (d, J = 8 Hz, TH), 6.84 (1H), 4.05 (s,
H | 3H),3.71 (s, 3H), 2.20 (s, 3H); MS m/z400.2
o N © (M+1)

"H NMR 400 MHz (MeOD) § 8.56 (s, 1H), 7.88
(s, 1H), 7.54 (dd, J = 2, 8 Hz, 1H), 7.53 (s, 1H),
O ON 7.24(d, J= 9 Hz, 1H), 6.94 (dd, J= 2, 4 Hz, 1H),
N
I

O~
Ir=

_ | 887(t y=2Hz 1H), 6.87 (s, 1H), 6.11 (dd, J =
o 2, 4 Hz, 1H), 4.06 (s, 3H), 3.92 (s, 3H), 3.71 (s,
3H), 2.18 (s, 3H); MS m/z 403.1 (M+1)

O
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Example 11
N-(3-(7-(dimethylamino)-1,2-dihydro-1-methyl-2-ox0-1,6-naphthyridin-3-y1)-4-

methylphenyl)benzamide (J1)

\
o NH Q
N™ Xy ™~ N [N S N
| P H - | P H
cl Iil o NMP Iil Iil o

J1
[0161] N-(3-(7-chloro-1,2-dihydro-1-methyl-2-oxo-1,6-naphthyridin-3-yl)-4-
methylphenyl)benzamide A6 (45 mg, 0.11 mmol) is dissolved in NMP (1 mL) and treated

with dimethyl amine (0.56 mL of a 2.0 M solution in methanol). The reaction mixture is
heated to 100 °C for 12 h. Upon cooling to rt, the reaction is purified by preparative LCMS.
"H NMR 400 MHz (DMSO-de) & 10.23 (s, 1H), 8.51 (s, 1H), 7.97-7.94 (m, 2H), 7.78 (s,
1H), 7.68-7.66 (m, 2H), 7.61-7.51 (m, 3H), 7.23 (d, / = 9 Hz, 1H), 6.37 (s, 1H), 3.61 (s, 3H),
3.20 (s, 6H), 2.12 (s, 3H); MS m/z 413.2 (M+1).

Example 12
1-(3-(7-(dimethylamino)-1,2-dihydro-1-methyl-2-ox0-1,6-naphthyridin-3-y1)-4-

methylphenyl)-3-phenylurea (K1)

LD e 20O
SOGER W
cl /ll\l o NMP \T /lil o

K1
[0162] 1-(3-(7-chloro-1,2-dihydro-1-methyl-2-oxo-1,6-naphthyridin-3-yl)-4-
methylphenyl)-3-phenylurea A6 (50 mg, 0.12 mmol) is dissolved in NMP (1 mL) and treated

with dimethyl amine (0.60 mL of a 2.0 M solution in methanol). The reaction mixture is
heated to 100 °C for 12 h. Upon cooling to rt the reaction is purified by preparative LCMS.
"H NMR 400 MHz (DMSO-de) & 8.65 (s, 1H), 8.62 (s, 1H), 8.50 (s, 1H), 7.75 (s, 1H), 7.45-
7.42 (m, 2H), 7.38 (d, J = 2 Hz, 1H), 7.29-7.25 (m, 3H), 7.15 (d, /= 8 Hz, 1H), 6.96 (m,
1H), 6.37 (s, 1H), 3.60 (s, 3H), 3.19 (s, 6H), 2.08 (s, 3H); MS m/z 428.2 (M+1).

Example 13
1-methyl-7-(methylthio)-2-0x0-1,6-naphthyridin-3-y1)-4-methylphenyl)benzamide (LL1)

82



(s, 1H, H, 7.76 7.32 (d, (s, 3H) ; (s, 1H), 1H,
1H), 2.82 ) (d, 1H), 1H), 7.76 7.59 (dt, (s, 3H), (s,
wakdog/oiary7 7.88 7.59 (d, (s, 2H), (s, 1H), PCT/US2007/081538

PATENT
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0 0
N o NJ‘\@ NaSMe N™ X = N
' H | H
N N"o NMP NgNF "o
L1

[0163] N-(3-(7-chloro-1,2-dihydro-1-methyl-2-oxo-1,6-naphthyridin-3-yl)-4-
methylphenyl)benzamide A6 (70 mg 0.17 mmol) is dissolved in NMP (1 mL) and treated

with sodium methanethiolate (15 mg, 0.21 mmol). The reaction mixture is heated to 100 °C
for 12 h. The reaction is cooled to rt and partitioned with EtOAc and water. The organic
layer is washed with brine, dried over magnesium sulfate, filtered and solvent removed.
Crude product is dissolved in DMF (1 mL) and purified by preparative LCMS. "H NMR
400 MHz (MeOD) 6 8.82 (s, 1H), 7.95-7.92 (m, 2H), 7.67-7.50 (m, 5H), 7.41 (s, 1H), 7.30
(d, J=8 Hz, 1H), 3.78 (s, 3H), 2.77 (s, 3H), 2.21 (s, 3H); MS m/z 416.1 (M+1).

Example 14
3-(1,7-dimethyl-2-0x0-1,2-dihydro-1,6-naphthyridin-3-y1)-4-methyl-N-(5-methylpyridin-2-
ylhbenzamide (M6)

H
NS CO,H HATU, DIPEA N X N IN\
/ll\l o DMF, 80 0C, 2h N2 5 ° \()\
I
29 M6

[0164] A solution of 3-(1,7-dimethyl-2-ox0-1,2-dihydro-1,6-naphthyridin-3-yl)-4-
methylbenzoic acid 29 (50 mg, 0.17 mmol) in DMF (1 mL) is treated with HATU (97 mg,
0.255 mmol), 5-methylpyridin-2-amine (22 mg, 0.2 mmol) and DIPEA (0.089 mL, 0.51
mmol) at 80 °C for 2 h. The residue is purified by preparative LC/MS to give the desired
product M6 as an off-white solid. "H NMR (400 MHz, MeOH-d,) 8 9.12 (s, 1H), 8.26 (m,
1H), 8.22 (d, J=8.7 Hz, 1H), 8.16 (s, 1H), 8.07 (dd, J =8, 1.6 Hz, 1H), 8.02 (s, 1H), 7.94
(s, 1H), 7.86 (m, 1H), 7.57 (d, J =8 Hz, 1H), 3.85 (s, 3H), 2.87 (s, 3H), 2.46 (s, 3H), 2.35 (s,
3H); LC/MS (M+1, m/z): 399.2.

Example 15
3-(1,7-dimethyl-2-0x0-1,2-dihydro-1.6-naphthyridin-3-y1)-N-(5-fluoropyridin-2-y1)-4-
methylbenzamide (M32)
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1H),
P1274PC10 5 9.01 8.05 (s,

woRsBsB827 7.59 (s, 3 H), 1H, H),

7.85 7.59 (d, (s, 6H;P AT E NT G\F Patent No.:

(d, H,

7.47 (s, 3 H); 1H),
7.72 7.55 (tPCT/US2007/081538
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ﬁiE@\COZH 1) SOCly, reflux, 2h

29

2) Aniline, pyridine, rt, 30 min

H
OO Y
L O
o Zr
M32

[0165] A solution of 3-(1,7-dimethyl-2-ox0-1,2-dihydro-1,6-naphthyridin-3-yl)-4-
methylbenzoic acid 29 (154 mg, 0.5 mmol) in SOCI, (1 mL) is heated at reflux for 2 h.

Excess SOCI, is removed in vacuo and the resultant solid is added to a solution of 5-

fluoropyridin-2-amine (112 mg, 1 mmol) and pyridine (0.4 mL, 5 mmol) at rt. The resulting

mixture is stirred for 30 min and evaporated. The residue is purified by preparative LC/MS
to give the desired product M32 as an off-white solid. '"H NMR (400 MHz, DMSO-ds)
8.84 (s, 1H), 8.28 (m, 1H), 8.04 (s, 1H), 7.95 (dd, /=8, 2 Hz, 1H), 7.86 (d, J = 1.9 Hz, 1H),
7.65(dt, J=9.1,2.9 Hz, 1H), 7.57 (s, 1H), 7.48 (d, J = 8 Hz, 1H), 3.8 (s, 3H), 2.73 (s, 3H),
2.32 (s, 3H); LC/MS (M+1, m/z): 403.1.

[0166] Table 9 describes other exemplary compounds of the invention, prepared

following methods analogous to those described above.

Table 9

M#

Structure

Physical Data
'H NMR 400 MHz and/or MS (m/z)

OC:
I

"H NMR 400 MHz (DMSO-dk) § 10.25 (s,
1H), 8.98 (s, 1H), 8.22 (s, 1H), 8.10 (s,
1H), 8.06 (s, 1H), 7.97 (d, J = 8.0Hz,1H),
7.86 (s, 1H), 7.68 (s, 1H), 7.61 (d, J =
8.8Hz, 1H), 7.51 (m, 2H), 7.12 (t, J=51.2
Hz, 1H), 2.69 (s, 3H), 2.54 (s, 3H), 2.24 (s,
3H); MS m/z 424.1 (M+1)

F

F

O
N
O
N
H
@)

H
@)
NH
3

'"H NMR 400 MHz (DMSO-ds) § 10.4 (s,
1H), 8.96 (s, 1H), 8.09 (s, 1H), 7.95 (d, J=
8 Hz, 1H), 7.87 (m, 2H), 7.65 (s, 1H),
7.47(d, J=7.6 Hz, 1H), 7.36 (d, J=8.4Hz,
2H), 7.13 (t, J=51.6 Hz, 1H), 2.88 (s, 3H),
2.55 (s, 3H), 2.24 (s, 3H); MS m/z 468.1
(M+1)

MS m/z 391.1 (M+1)
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(t, 1H), MS 1H), H), H, 7.60 (s, ) 1H), H), 7.86 7.59

(dt, (s, 1H), 1H), H, 7.71 7.00 (t, 1H), 1.61 )P A T
WE2NSD51EKF Pat ent No.: P1274PCL0 PCT/US2007/081538
PATENT

GNF Patent No.: P1274PC10

M#

Structure

Physical Data
'H NMR 400 MHz and/or MS (m/z)

MS m/z 424.2 (M+1)

"H NMR 400 MHz (DMSO-dk) 5 10.4 (s,
1H), 8.96 (s, 1H), 8.18 (s, 1H), 8.10 (s,
1H), 7.98 (d, J = 7.6 Hz, 1H), 7.87 (m, 2H),
7.88 (s, 1H), 7.79(d, J = 3.6 Hz, 1H), 7.68
(s, 2H), 7.46 (m, 3H), 7.1 (t, J= 51.2 Hz,
1H), 2.68 (s, 3H), 2.55 (s, 3H), 2.25 (s,
3H); MS m/z 451.2 (M+1)

"H NMR (400 MHz, MeOH-d,) 9.12 (s,
1H), 8.26 (m, 1H), 8.22 (d, J= 8.7 Hz,
1H), 8.16 (s, 1H), 8.07 (dd, J= 8, 1.6 Hz,
1H), 8.02 (s, 1H), 7.94 (s, 1H), 7.86 (m,
1H), 7.57 (d, J = 8 Hz, 1H), 3.85 (s, 3H),
2.87 (s, 3H), 2.46 (s, 3H), 2.35 (s, 3H);
MS m/z 399.2 (M+1)

"H NMR 400 MHz (DMSO-dk) 5 10.1 (s
1H), 8.98 (s, 1H), 8.10 (s, 1H), 7.9
7.6 Hz, 1H), 7.83 (s, 2H), 7.67 (d,
Hz, 2H), 7.45 (m, 2H), 7.17 (d, J =
1H), 2.83 (m, 4H), 2.69 (s, 3
3H), 2.24 (s, 3H), 2.04 (m, 2
424.2 (M+1)

3

'"H NMR 400 MHz (DMSO-ds) § 10.15 (s,
1H), 8.99 (s, 1H), 8.09 (s, 1H), 7.94 (m,
1H), 7.83 (m, 1H), 7.69 (s, 1H), 7.64(d, J=
8.4 Hz, 2H), 7.45 (d, J= 7.6Hz, 1H), 7.15
(d, J=8.4 Hz, 2H), 2.69 (s, 3H), 2.55 (s,
5H), 2.23 (s, 3H), 1.57 (q, J = 7.2Hz, 2H),
0.9 (t, J=7.2 Hz, 3H); MS m/z426.2
(M+1)

"H NMR 400 MHz (DMSO-dk) § 10.2 (s,
1H), 8.98 (s, 1H), 8.10 (s, 1H), 7.95 (d, J =
7.2 Hz, 1H), 7.86 (m, 2H), 7.70 (m, 3H),
7.45(d, J = 8 Hz, 1H), 7.27 (m, 1H), 7.06
(d, J=7.2 Hz, 1H), 4.70 (m, 1H), 2.69 (s,
3H), 2.55 (s, 3H), 2.24 (s, 3H), 1.33 (s,
3H); MS m/z 428.2 (M+1)
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1H, H), 7.59 7.40 (t, (hept, (s, 3 H, 1H, H, 7.80
7.32 (d, (s, 3 H, 1H, H, 7.89 (d, (s, 3 H, 1H,

wo08/p50957 7. 61 (dd, (s, 3H), Exanple 4 PCT/US2007/081538
N-r4- Met hyl - 3- (7- net hyl - 2- oxo-| - phenyl -1, 2-di hvdro-ri,
61napht hyri di n- 3-yl ) - phenyl | - 3- (4-

PATENT
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M# Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)

"H NMR 400 MHz (DMSO-dg) § 10.3 (s,
1H), 9.0 (s, 1H), 8.50 (s, 1H), 8.11 (s, 1H),
10 O N 8.03 (m, 1H), 7.96 (d, J = 8 Hz, 1H), 7.85
O O (m, 1H), 7.72 (m, 1H), 7.47 (m, 1H), 7.11
N (t, J=50.8 Hz, 1H), 6.84 (m, 1H), 3.84 (s,
I 3H), 2.7 (s, 3H), 2.55 (s, 3H), 2.25 (s, 3H);
0" "N MS m/z 415.2 (M+1)

'H NMR 400 MHz (DMSO-ds) & 10.4 (s,
1H), 8.92 (s, 1H), 8.08 (s, 1H), 7.92 (m,
11 O N 2H), 7.83 (d, J=1.2 Hz, 1H), 7.60 (d, J=
O O 2.8 Hz, 1H), 7.48 (m, 2H), 7.39 (d, J = 8.4
N Hz, 1H), 7.12 (t, J=51.6 Hz, 1H), 2.67 (s,
| 3H), 2.51 (s, 3H), 2.24 (s, 3H); MS m/z
F o 464.2 (M+1)

'"H NMR 400 MHz (DMSO-ds) § 10.5 (s,
1H), 8.97 (s, 1H), 8.67 (s, 1H), 8.11 (s,
12 o 1H), 8.05 (d, J=9.2 Hz, 1H), 7.98 (d, J =
O ON 7.6 Hz, 1H), 7.87 (m, 1H), 7.82 (d, J =
8.4Hz, 1.6Hz, 1H), 7.67 (m, 1H), 7.48 (d, J
N =8.4 Hz, 1H), 7.12 (t, J=51.6 Hz, 1H),
! 2.69 (s, 3H), 2.55 (s, 3H), 2.24 (s, 3H);
MS m/z 441.1 (M+1)

"H NMR 400 MHz (DMSO-ds) § 9.0 (s,
1H), 8.10 (s, 1H), 8.04 (d, J = 7.6 Hz, 1H),

13 © N 7.98 (m, 1H), 7.72 (s, 1H), 7.45(d, J = 8
e NH O O Hz, 1H), 7.12 (t, J=51.2 Hz, 1H), 2.70 (s,
OY Z N 3H), 2.55 (s, 3H), 2.26 (s, 6H), 2.19 (s,
N I 3H); MS m/z419.2 (M+1)
"H NMR 400 MHz (DMSO-ds) 5 8.97(s,
1H), 8.1 (s, 1H), 8.03 (s, 1H), 7.79 (s,
14 ©

(s, 3H), 2.42 (s, 3H), 2.26 (s, 3H); MS m/z

N 1H), 7.67 (s, 1H), 7.5 (d, J = 8 Hz, 1H),
O O 7.28 (d, J= 8.4 Hz, 1H), 2.69 (s, 3H), 2.54
N )

| 4551 (M+1)

"H NMR 400 MHz (DMSO-dj) & 8.83(s,
1H), 8.06 (m, 3H), 7.92 (d, J = 8.8 Hz, 1H),
15 © N 7.79 (M, 1H), 7.48 (m, 2H), 7.32 (m, 1H),
O O 2.63 (s, 3H), 2.55 (s, 3H), 2.26 (s, 3H); MS
’Tl m/z 459.1 (M+1)
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met hyl - pi perazin-1-yl)-5 -trifl uoronethyl -benzam de
(d) Ceneral Proce dure CP AT E NT GNF Patent No.:

WELRARACI0 [ 0147] To a solution of am ne 20 (1BCTUSIYN7/081538

0.0548 mmol ) and 3-(trifluoronethyl)-5-(4-
met hyl pi perazin-1-yl)benzoic acid (21.4 ng, 0.065
mol) in DM ( 1 nL) and DMF (0.3 nlL) are added

- i ENT
di -i sopropyl ethylanmine (28 ni, 0.16 mmol
ng, 0.082 mmol). The mixture is stirred é]t\@?)f‘tent 0. 1§%£4PC10

ierini ght. Solvent is removed infvacuo andpthe pde
pr oduct is puri fStredurgsi ng fl ash ghro Eﬁ PR n/2)

etlhyl acetate = 2 : 1) to giveld 1H NI\/R (A(ml\/l—l
DMs(Qd 6) d 10. 36 , 8.88 (3,'nNKR.408mb1 (M0 115‘58.98(3,
7.70-7.73 (m 3H) 58-7.67 (m 4H) B17( anyma (s, 1H), 7.69 (s,
(M2H), 7.36 ( IH) 653@' s8HIz ), 7.34 (s, 2H),
3.25-3.30 (nﬂjékl% 2. L 23 (9 §H),
(s, |3H), (s, 3H)© [§148] Cony @ﬁ&%%f“"&"% allof
typg C d0 be made with the|same procedure using
ot hegr N stituted naphthyridi ngnes, which can be
syntihesi zed according to Schene 4. Table 3 describes

N

conpgounds prepar ed fol| ow ng progedNiaSi o8 RRE dRedal §11.3 s,
Exan denf, 8.00 &abHh)es.é SH), 68 (d, J=
H)7 8.4 Hz, 1H), 7.91 (s, 1H), 7.71 (s, 1H),
7.45(d, J=7.6 Hz, 1H), 2.70 (s, 3H), 2.55
(s, 3H), 2.41 (s, 3H), 2.24 (s, 3H); MS m/z
389.2 (M+1)

MS m/z 420.1 (M+1)

18

"H NMR 400 MHz (DMSO-ds) & 9.08(s,
1H), 8.14 (s, 1H), 8.04 (m, 2H), 7.94 (m,
19 O N 1H), 7.82 (s, 1H), 7.76 (t, J = 7.6 Hz, 1H),
O O 7.44 (m, 1H), 7.05 (d, J = 7.2 Hz, 1H), 2.74
N (m, 5H), 2.55 (s, 3H), 1.24 (t, J = 7.6 Hz,
I 3H); MS m/z 413.2 (M+1)

"H NMR 400 MHz (DMSO-dj) § 9.07(s,
1H), 8.25 (d, J = 4.8 Hz, 1H). 8.13 (s, 1H),
20 o O ON 8.01 (d, J= 7.5 Hz, 1H). 7.96 (s, 1H), 7.91
N
|

(s, 1H), 7.81 (s, 1H), 7.47 (d, J= 8.3 Hz,
1H), 7.08 (d, J=3.7 Hz, 1H), 2.73 (s, 3H)

é NH o _
2.51 (s, 3H), 2.37 (s, 3H), 2.24 (s, 3H); MS
m/z 399.2 (M+1)

MS m/z 399.2 (M+1)

21 © CN> ®
|
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, 2.07 (Mr1 ) 1H), H),
N T GNF Patent No.:
, 1H), (m 2H), P¥GT/US)7/081538

7.80 7.43- (s, (s, 3HP AT

3H), (s, (d, 1H), 1H), 4H), H
E
WEIRIARAI0 (s, (m 7.56 (s, (d
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M# Physical Data

Structure 'H NMR 400 MHz and/or MS (m/z)

MS m/z 435.2 (M+1)

22

AFH
I

o
"H NMR 400 MHz (DMSO-dk) § 9.02(s,

i \/\/ _NH
N
1H), 8.11 (s, 1H), 8.06 (d, J = 6.7 Hz, 1H),

23 © O N 7.99 (s, 1H), 7.75 (s, 1H), 7.49 (d, J= 8
N
I

Hz, 1H), 2.71 (s, 3H), 2.51 (s, 3H), 2.4 (m,
M&YNH o

1H), 2.24 (s, 3H), 1.15 (m, 2H), 1.0 (m,
NN 2H); MS m/z 432.2 (M+1)

O

MS m/z 435.2 (M+1)

24

AP
I

@)
QU™
'H NMR 400 MHz (DMSO-ds) §9.07(s,
1H), 8.12 (s, 1H), 8.05 (d, J = 8.1 Hz, 1H),
25 o N 7.96 (s, 1H), 7.82 (s, 1H), 7.48 (d, J= 8
O O Hz, 1H), 7.21 (s, 1H), 2.73 (s, 3H), 2.51 (s,
N 3H), 2.36 (s, 3H), 2.24 (s, 3H); MS m/z
I 405.2 (M+1)

MS m/z 386.2 (M+1)

26

"H NMR (400 MHz, DMSO-dj,) §10.99 (s,
1H), 9.17 (s, 1H), 8.44 (d, J=2.2, 1H),
27 < O ON 8.23 (d, J= 8.9 Hz, 1H), 8.18 (s, 1H), 8.03
N
I

(d, J= 7.7 Hz, 1H), 7.97 (dd, J= 8.9, 2.5
Hz, 1H), 7.93 (m, 2H), 7.47 (d, J = 8.2 Hz,

NH
U 1H), 2.79 (s, 3H), 2.51 (s, 3H), 2.25 (s,
cl 3H); MS m/z419.1 (M+1)

"H NMR 400 MHz (DMSO-dk) § 9.21(s,
1H), 8.97 (s, 1H), 8.09 (m, 2H), 8.02 (s,

28 ° N 1H), 7.67 (m, 1H), 7.5 (m, 1H), 2.69 (s,
S NH O O 3H), 2.55 (s, 3H), 2.25 (s, 3H); MS m/z
0 N 392.2 (M+1)
Qr |
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M5 1H), (s, 3H), ) (s, (d, 1H, H), 7.46 (m 2.41 (q,
1.44- (s, (s, 1H, 1H, 4H), 2.07 (s, (d, 2H), 1H),
WS 2®3/051757 PCT/US2007/081538
PATENT
GNF Patent No.: P1274PC10
M# Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)
MS m/z 386.1 (M+1)
» 00!
NH
O
N
MS m/z 431.2 (M+1)
0
30
Neo NH Q@)
f/ @) [I\j
MS m/z 375.1 (M+1)
. T I00
NH
o'\@/ o N
I
"H NMR (400 MHz, MeOH-d,) & 8.84 (s,
32 O O ON 1H), 8.28 (m, 1H), 8.04 (s, 1H), 7.95 (dd,
J=8,2Hz, 1H), 7.86 (d, J= 1.9 Hz, 1H),
NH 52NN 7.65 (dt, J = 9.1, 2.9 Hz, 1H), 7.57 (s, 1H),
U | 7.48 (d, J = 8 Hz, 1H), 3.8 (s, 3H), 2.73 (s,
F 3H), 2.32 (s, 3H); MS m/z 403.2 (M+1)
"H NMR (400 MHz, DMSO-dj) §9.09 (s,
1H), 8.39 (d, J = 3.5 Hz, 1H), 8.04 (s, 1H),
33 o 8.17 (d, J= 8.5 Hz, 1H), 8.15 (s, 1H), 8.04
O ON (d, J=8.1 Hz, 1H), 7.94 (s, 1H), 7.87 (dt,
NH J=8.9,1.8 Hz, 1H), 7.84 (s, 1H), 7.46 (d,
Cy\b o” N J=8.1Hz, 1H), 7.19 (dd, J= 7, 5 Hz, 1H),
| 2.74 (s, 3H), 2.55 (s, 3H), 2.25 (s, 3H); MS
m/z 385.1 (M+1)
MS m/z 410.2 (M+1)
: pASee)
NH
Joulle
N//
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(t, (s, 3H), (s, (m 3H), 1H), 4.97 2.84 (s, MzP AT
E NT GNF Patent No.: P1274PC10 (s, (s, 1H), 1H), 3.88
w@ 2qgosfps1758H) ; (s, (d, 2H), 1H), 3.88 (t, PCT/US2007/081538
PATENT
GNF Patent No.: P1274PC10
M# Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)
'H NMR 400 MHz (DMSO-ds) & 11.92 (s,
1H), 9.03 (s, 1H), 8.11 (s, 1H), 8 (d, J=
35 O N Hz, 1H), 7.9 (s, 1H), 7.76 (s, 1H), 7.49 (d,
NH O O J=8.2 Hz, 1H), 6.32 (s, 1H), 2.72 (s, 3H),
\(@/ 0~ N 2.51 (s, 3H), 2.24 (s, 3H), 2.22 (s, 3H); MS
NEG) I m/z 389.1 (M+1)
'H NMR 400 MHz (DMSO-ds) §9.0 (s,
1H), 8.11 (s, 1H), 8.08 (d, J= 7.9 Hz, 1H),
36 © 8.02 (s, 1H), 7.71 (s, 1H), 7.5 (d, J = 8 Hz,

1H), 3 (q, J = 7.6 Hz, 2H), 2.7 (s, 3H), 2.51
(s, 3H), 2.26 (s, 3H), 1.32 (t, J = 7.5 Hz,
3H); MS m/z 420.2 (M+1)

MS m/z 386.2 (M+1)

7 pASEe
N._-NH
or o
N
MS m/z 460.2 (M+1)
. 100!
S NH
07 "N
O‘(@N/ |
N
'H NMR (400 MHz, DMSO-dj) § 10.35 (s,
1H), 9.02 (s, 1H), 8.12 (s, 1H), 7.97 (d, J =
39 F O N 7 Hz, 1H), 7.85 (s, 1H), 7.74 (s, 1H), 7.49
. NH O O (d, J=7.9 Hz, 1H), 7.36 (m, 2H), 2.71 (s,
0] N 3H), 2.51 (s, 3H), 2.25 (s, 3H); MS m/z
I 438.0 (M+1)
F
MS m/z 388.2 (M+1)
40 ©

90




(s, 3H; 1H), H, 7.73 6H), (d, 1H, 3H); M (s, (s,
1H), 1H), (m -4.65 (m 2.20- M5 (s, -7.72 (m 7.40
w@ 2008051751H), (s,P AT E NT G\F Patent No.: PICTUSILAV081538
PATENT
GNF Patent No.: P1274PC10
M# Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)
MS m/z 421.2 (M+1)
o
41 F N
JiYNH QIO
@ .
N I
F
MS m/z 420.1 (M+1)
o
42 F N
Lo JOO
o™
F
MS m/z 402.2 (M+1)
o
43 N
Lo JOIO
onl
F
MS m/z 420.2 (M+1)
o
44 N
o JOIO
O
F
MS m/z 438.2 (M+1)
o
» QIO
F NH 5 'T‘
F
F
MS m/z 438.2 (M+1)
o
46 F N
Lo JOIO
-
F
F




Exanpl e 5

N-r3-(l,7-Di net hyl -2-oxo-1, 2-di hydro-ri, 61lnapht hyridin
W0 3008405+747 et hyl - phenyl | - 3- pi perazi n- PCT/US2007/081538

| -yl-5-trifluoronethy |-benzam de (D) General

Procedure D [0149] A sealed tube is charged with

3-bronmo-N-[ 3-(1, 7-di net hyl - 2- oxo- 1, 2-di hydr o-

[1, 6] napht hyr i di n-3-yl ) - 4- net hyl - phenyl ] - é rlfthgorplg%ﬁ)g{g
thyl - benzam de 22 (25 my, 0.047 mwl), pfpe

e 0.056 mmol ), Pd2(dba)3 (4.3 ng, O. 0047 rmrol
sodijum t ert but oX¥trdetule6. 3 ng, 0.066 rrqt;j,\,)a4o§ zanf‘s WS (m/z)

ng,10.094 mmol),  and toluene (030 m under nitrogen

at mgsphere. The segled tube is hea/tse,d/zmmza(mw)ll bat h

at 80 OC for .16 a he solvent ig renoved in vacuo.

THe |residue I SS oM e NDVBO|(2 nL) and purified
e produyct DI as a white

by prepara ivent-CVS B3 A
sol i|d. (400 Y MEOD) d 8.67 (s, IH), 7.86 (s,
IH) 7. N IH), 7.57.7.52 (m 3H) 7.38 (s, IH),
(<
>

II—I\ 7’)ﬂ(d J =1 1 H7 3 87 (s

2
3 T T I |||/, o ] o1

328326(m 4H), 3.03-3.02 (m 4H), 260(s 3H),
2.10 (s, 3H) 1.82 (s, 3HExap@#3@] Table 4 describes

N T G\F Pat ent No. Cph%?cﬁﬂﬁ@b@l)lﬁ@zarﬁldd(Nl)

: _NH,
[\f NS AN X NS
F DCM, 11, 1h Z
N™ Yo N

O

[0167] 3-(1,7-Dimethyl-2-oxo-1,2-dihydro-1,6-naphthyridin-3-yl)-4-methylbenzoyl
isocyanate 31 (10 mg, 0.03 mmol) is suspended in DCM at rt with aniline (3 mg, 0.3 mmol)
for 1 h. Solvent is removed and the residue is purified by preparative LC/MS to give the
desired product N1. 'H NMR (400 MHz, DMSO-ds) § 11 (s, 1H), 10.8 (s, 1H), 8.99 (s, 1H),
8.1 (s, 1H), 8.01 (d, J =8 Hz, 1H), 7.95 (s, 1H), 7.69 (s, 1H), 7.59 (s, 1H), 7.57 (s, 1H), 7.48
(d, J=7.9Hz, 1H), 7.36 (m, 2H), 7.12 (t, /=7 Hz, 1H), 2.7 (s, 3H), 2.51 (s, 3H), 2.25 (s,
3H); LC/MS (M+1, m/z): 427.2.

[0168] Table 10 describes other exemplary compounds of the invention, prepared

following methods analogous to those described above.

Table 10

N# Structure Physical Data
'H NMR 400 MHz and/or MS (m/z)

o "H NMR (400 MHz, DMSO-dj) § 11 (s,
N 1H), 10.8 (s, 1H), 8.99 (s, 1H), 8.1 (s, 1H),
OsNH O O 8.01 (d, J= 8 Hz, 1H), 7.95 (s, 1H), 7.69
0° N (s, 1H), 7.59 (s, 1H), 7.57 (s, 1H), 7.48 (d,
NH ' J=7.9 Hz, 1H), 7.36 (m, 2H), 7.12 (t, J= 7
©/ Hz, 1H), 2.7 (s, 3H), 2.51 (s, 3H), 2.25 (s,
3H): MS m/z 427.2 (M+1)
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(s, 3 H, .84 (s, (s, 4H), 1H), 3H); (s, 7.42 2H), (s,
(M+l ) Exanple 6

woRwgOseshyl - 3- (| - net hyl - 2- oxo- 7- propyl - |, 2- di PUTIDS2007/081538
61napht hyri di n- 3-yl ) - phenyl | - 3-
trifluoronethyl-benzam de (E2) Ceneral Procedure EP A

ng N T GNF Patent No.: P1274PCl10 [0151] A suspensiof.r. o\ p

N-[ 3- (7-chl or o- 1 - et hyl - 2- oxo- 1, 2- di hydr GNFIPAEPHERHE iy 4PC10

rl*#gjl n-3- Physical Dat
yI') -|4- met hyl - ph&try¢tpre3-t ri f | uor ornret hWNWﬁ?t{bB%fﬁzdﬁd/é‘ MS (m/z)

(3514 ng, 0.075 mmol), transpropenyl boronic

2 "H NMR (400 MHz, DMSO-d,) §11.2 (s,
1H), 9.05 (s, 1H), 8.34 (d, J = 3.6 Hz, 1H),
o 8.13 (m, 2H), 8.03 (m, 2H), 7.93 (s, 1H),
O @ 7.85 (t, J= 7.4 Hz, 1H), 7.78 (s, 1H), 7.5
O NH 7N (d, J= 8.4 Hz, 1H), 7.16 (d, J = 6 Hz, 1H),
NH | 2.73 (s, 3H), 2.51 (s, 3H), 2.26 (s, 3H);

@)/ MS m/z 428.2 (M+1)

3 MS m/z 435.1 (M+1)

NN
4 'H NMR (400 MHz, DMSO-ds) § 11.5 (s,
1H), 8.99 (s, 1H), 8.1 (s, 1H), 8.02(d, J =
© O ON 7.4 Hz, 1H), 7.94 (s, 1H), 7.7 (s, 1H), 7.51
(m, 2H), 7.3 (d, J=3 Hz, 1H), 3.7 (s, 1H),
OYNH 0 [\lj 2.7 (s, 3H), 2.51 (s, 3H), 2.26 (s, 3H); MS

m/z 434.1 (M+1)

5 MS m/z 445.2 (M+1)

6 MS m/z 429.1 (M+1)
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acid (9.7 ng, 0.113 mmol ), Pdd (PPt ) (5.3 ng, 0.0075
mol ), and Na2CO3 (55.6 ng, 0.525 mmol) in a mxture
wo@RooskF78nd water (4:1, 0.75 nL) is degassed w,@TiUS2007/081538
nitrogen and heated at 90 OC for 16 h. The solvent is
renmoved in vacuo. The residue is purified by
preparative LCMS to give the desired product El as

PATENT
white solid. 1H NVR (400 MHz, MeQD) d 8. s, IH),
8.26 (s, IH), 8.21 (d, J =7.6 Hz, I H), 88%5(1’6@“}7&51?12741’“0
790 (d J=72F, (A, 7.84 (4, TH, 7.76-7.73 (m
M 961 (a, et 11, 7. 33 (fkanrk G081 o 118 (miz)
7.18-7 12 (m IH) 673 (d, 5.0 Hz |H) 384 (s

3H).| 2.23 (s, 3H), | &1sHz/ 48H), 464 01B2] To

a sqglution of

N-[4-nethy|-3-? 7-propenyl -1, 2-di hydro-
]-3

[1,§] napht hyoi dinp- 3- []1-3-trifluoronethyl-benz
am de El (12ﬁ|\§h 0. 025 inh MeOH (2 nL) is added
10%|pal | agH active carbon (wet, 12 ng). The
resyltin ture is stirred under hydrogen at rt for
1 h.| Tkt Pd/ICis filtered off, and the filtrate is
condentrated. The residue is puri|fj arative
¢ s ¥ AP

N
-~
WLl

I~

—~
o
[y
(o))

LCVB to give t red product te solid.
1H NMR (400 $ 10.48 (s, I1H, 8.84 (s,
IH),| 8.31 (33 | H . < =8.|0 Hz, IH), 7.98 (s,
IH),| 7.96 £d,YJ . ~ 7079 (t, J =1.1 He,
IH,| 7. NH) =8.5, 2.2 Hz, IH), 7.67 (s, IH), 7.41
(s, I'H, 9 (d, J =8.5 Hz, IH), 3.67 (s, 3H), 2.84
(t, b = , 2H), 2.14 (s, 3H),| 1.78 (q, J =7.5 Hz,

SH) 0796 (T 9 =7, 3 Hz, 3H)- [UWW
conpounds prepar [1 owi ng prog &8°8%ed ) bed in

Exanpl e 6, uso Nreagents.
o)
Y oY
6YNH |
xﬂQ/N
10 MS m/z 442.2 (M+1)
o

11 MS m/z 475.2 (M+1)
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Table 5P AT E N T G\NF Patent No.:
(t, (t, (d, (t, 7.33 (s,
wQa2@8/08157 3H) ; (d, (t, 7.36 (s,

7.41 (s,

P1274PC10 (d, (t,

(dd, (m H, 8.27
PCT/US2007/081538

PATENT
GNF Patent No.: P1274PC10

N# Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)
12 MS m/z 418.2 (M+1)
RS e
OsNH
0”7 "N
N NH |
ol
13 MS m/z 432.1 (M+1)
o
QIO
O NH
0~ "N
, NH |
O)@/
14 MS m/z 431.2 (M+1)
00
OsNH
\ o N
N NH
NOT
15 'H NMR (400 MHz, DMSO-d;) §10.6 (s,
o 1H), 8.96 (s, 1H), 8.54 (d, J = 7.9 Hz, 1H),
\ 8.07 (s, 1H), 7.93 (d, J = 7.9 Hz, 1H), 7.87
O _NH O O (s, 1H), 7.67 (s, 1H), 7.44 (d, J = 8.1 Hz,
SN 1H), 2.72 (s, 3H), 2.37 (s, 3H), 2.22 (s,
NH | 3H),1.5(t, J=6.8 Hz, 1H), 1.14 (d, J= 6.3
Hz, 3H), 1.06 (t, J = 6.9 Hz, 2H), 0.88 (t, J
=7.1 Hz, 1H); MS m/z407.2 (M+1)
16 MS m/z 441.2 (M+1)
° Q@)
0] NH
07 "N
Y \
NH
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(d,

(s,PATENT G\F Patent No.:

P1274PC10 10.41 (s,

(d, (t, 7.35 (s, (t, -0.01 (s, (d, (t, 7.42 (s, (m 1
w@ cgospsy7s7 1H), 1H), 1H), PCT/US2007/081538
PATENT
GNF Patent No.: P1274PC10
N# Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)
17 MS m/z 461.1 (M+1)
o
N
ot JOIO
Y 0" N
/©/NH l
Cl
18 MS m/z 442.2 (M+1)
© N
o JOIO
Y 0" N
NH |
Q)
19 MS m/z 441.2 (M+1)
o
OxNH O ON
e
C _NH |
20 MS m/z 457.2 (M+1)
’ Q@
OYNH o ’T‘
jop
o)
l
21 MS m/z 470.2 (M+1)
o)
N
o JOIO
¥y
C _NH '
N
[




(s, (t, 7.42- (s, 2.06 (s, H, 8.27 7.79 (t, 3.26
3H, )P ATENT GV Patent No.: P1274PC10 (s, H),
w@ 200885757 2H) , 10. 36 (s, PCT/US2007/081538
PATENT
GNF Patent No.: P1274PC10
N# Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)
22 "H NMR (400 MHz, DMSO-d) § 11 (s,
o 1H), 10.8 (s, 1H), 8.89 (s, 1H), 8.07 (s,

1H), 7.99 (d, J= 7.3 Hz, 1H), 7.94 (s, 1H),
7.63 (d, J=8Hz, 2H), 7.56 (s, 1H), 7.48
(d, J=7.7 Hz, 1H), 7.18 (d, J= 8.8 Hz,
2H), 717 (t, J= 74 Hz, 1H), 2.72 (s, 3H),
2.37 (s, 3H), 2.25 (s, 3H); MS m/z493.2
(M+1)

[0169] Table 11 describes related compounds (1-5) and other compounds which may be

prepared using any of the General Procedures A-N as described above.

Table 11

Structure

Physical Data
'H NMR 400 MHz and/or MS (m/z)

"H NMR (400 MHz, CDCly) & 8.59 (s, 1H),
8.25 (s, 1H), 8.13 (s, 1H), 8.08 (d, J= 8.0
Hz, 1H), 7.78 (d, J = 7.9 Hz, 1H), 7.71 (s,
1H), 7.65-7.60 (m, 2H), 7.45 (dd, J = 8.2,
2.0 Hz, 1H), 7.32 (s, 1H), 7.20 (d, J = 8.4
Hz, 1H), 3.76 (s, 3H), 2.04 (s, 3H).

'H NMR 400 MHz (MeOD) 5 8.61 (s, 1H),
7.88 (s, 1H), 7.81 (s, 1H), 7.56-7.53 (m,
3H), 7.48 (s, 1H), 7.24 (s, 1H), 7.20 (d,
1H), 3.75-3.65 (m, 6H), 3.05-2.90 (m, 2H),
2.10 (s, 3H), 1.91-1.85 (m, 2H), 1.60-1.45
(m, 2H); MS m/z571.2 (M+1)

"HNMR (400MHz,CD;OD) & 8.70 (s,
H),7.96 (s, 1H), 7.72 (s, 1H), 7.65 (s, 1H),
7.61-7.63 (m, 2H), 7.60 (s, 1H), 7.37 (s,
1H), 7.28 (d, 1H), 3.84-3.90 (m, 3H), 3.74
(s, 3H), 3.00 (dt, 2H), 2.19 (s, 3H), 1.97-
2.02 (m, 2H), 1.94 (s, 3H), 1.61 (dq, 2H);
MS m/z 612.2 (M+1)

MS m/z 426.1 (M+1)
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7.37 2H), (s, mz (s, (d, (d, H, 7.38 3H,PATENT
GNF Patent No.: P1274PC10 (s, 1H), (m (d, (s, ) (s,
wdarkdog/odkp 1H), (s, PCT/US2007/081538

PATENT
GNF Patent No.: P1274PC10

Physical Data

Structure 'H NMR 400 MHz and/or MS (m/z)
5 o "H NMR 400 MHz (DMSO-dy) 5 10.23 (s,
1H), 8.51 (s, 1H), 7.97-7.94 (m, 2H), 7.78
N N (s, 1H), 7.68-7.66 (m, 2H), 7.61-7.51 (m,
H O O _ 3H), 7.23 (d, J= 9 Hz, 1H), 6.37 (s, 1H),
07 N N 3.61 (s, 3H). 3.20 (s, 6H), 2.12 (s, 3H):

| | MS m/z 413.2 (M+1)

10 \ 0
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(s, 3H, ) (s, 1H), (s, (s, (t, mz (s, 1H), (m (s,
3.83 3H), .71 (s, 1H), (s, 3.12 .48 (t, J)
WO 2008/051757 PCT/US2007/0813538
PATENT
GNF Patent No.: P1274PC10
Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)
1 Lo
x S
0
k Lo
| H 3/\§
N AN A N\H/L\N
0
1 Lo
x s
0
14 Lo
= 0
o)
1 Lo
x Q
I HY[ )
N
0
1 Lo
X Q
NI N H\[(”:N)\
0
17 I
NP NH
| H | N
N A~ N\[([No
0
18 I
N N.__O NN
H | \>
N A A N\”/LN
5 H
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(s, 1H), 1H, 8 Hz, (d, J 3H, MSP AT E NT G\F
Pat ent No.: P1274PCl10 Exanple 7

WO 2q084081757- di et f ayl - 2- oxo- |, 2- di hydro-1, 6- napPCT/Ey200T081538
n-3-yl)-4-metfayl phenyl)-3-(4- nmethyl benzvDurea (F24)
General Procedure F [0154] To a solution of
3-(5-am no- 2- net hyl phenyl ) -1, 7-di met hyl -1, 6- napht h A%gE”qT

in- 2(IH)-one 15 (20 ng, 0.072 mmmol) in 1 nil
added triphosgene (6.38 ngy, 0.022mml) aﬁgﬁﬁgfg}&%-fu 4pPC10

(0.158mmvl ). The reaction mxture 1s stirred at rt for

30 nin then 4- ®puttytebenzyl am ne (O.ﬂ%hﬁmg 4 'zﬂ%a;ﬁcme@mz)
rt. The

and |stirring continued for 8 h at Iltrate I's

c%;:/gentrat ed. The residue is purilffied by preparative
L
DIVB(Q

to gi sired product |F24. 1H NWVR (400 MHz,
J ) d 9. I H, 57 (s, IH), 8.0 (s, IH,
7.71 (s, IH, , ITH), 7.23((d, J = 8.8 Hz, |IH),

7.
7.1 (m 4H), 4. , 3 =5.6 H, 2H), 2.71 (s, 3H),
12.04 (S, 3H), zl.u (S, 3H), 2.06((sS, 3H).

N _O
- A
N~ N
o
2 o
[ er£f§
Nz N N
o \
22 |
i
| H
Nz N No
% T
23 |
B 0o " N"cN
Nz N
o
2 s
e )
Nz N
o
: o
=X N
(@] \\\
26
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[ 0155] Table 6 describes conpounds prepared foll ow ng

procedures described in Exanple 7, using appropriate
woeagoest’sSTP AT E N T GNF Patent No.: P1274PCleCTakioe7/é81538

(s, (d, J (m (s, (s, (d, J 3H, (s, (bs, (d, J 3H),

3H); (s, (d, J 2H),

PATENT
GNF Patent No.: P1274PC10
Physical Data
Structure H NMR 400 MHz and/or MS (m/z)
27 I o
A N
o HL
28 | °
N
@) )\
29 I
N.__O
= N
O c
N
30 ,L ) )
[ Ho 1N
N A N N
o \
d Lo
SOUDS
N A N N
o \
N
32 ,L ] p)
[ Ho 1N
N A N N
o \
53 Lo
SUC -
N A N N
o \
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(s, (s, (s, 2H, H, 3H; (s, (d, J 7.27 Hz, 3H), 3H);
PATENT G\F Patent No.: P1274PCl10 (s, (d, J 1H), 9
wo2008058752, 8 3.77 PCT/US2007/081538
PATENT
GNF Patent No.: P1274PC10
Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)
34 [Oj
J
H,N LN
I H\”/©\
Nz N
% T
35 I
®
2
H,N N0
| H\”/©\
Noh s N
\% I
36 Ny
| P
H,N LN
| H\”/©\
Noh s N
% T
37 N
[
N
H,N N0
| H
NN N
0
38 SN
H,N N NHO
I H\”/©\
Nz N
0

102




2.1 5 (s, (d, J 1H, Hz, 3H, 3H); (s, (d, 1H), 3H,
443.3P AT ENT GNF Patent No.: P1274PC10 (s, (d, J
wQ2@8/05757 3H), 3H), PCT/US2007/081538
PATENT
GNF Patent No.: P1274PC10
Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)
: 1O
H,oN N0
| H\”/©\
N A N
\% I
40 H
H,N N0
| H\'p\
N A NF N
O
41 OH
H,N N0
| H
N AN N
(e}
42 [Oj
/
HoN N N.__O y
N AN N al
O
43 [Oj
/
HoN N N._O y
N A Z N Br
O
44 [O] |
N
N
J ()
HoN N N._O y
N~ A N CF,
O

103




(s, (d, J (dd, 1H), 3H), 431 .3 (s, (d, J 1H), 4 Hz,
(s, (m ) (s, (d, J 7.47 2, 8 (d, 3H),
WO 2008/051757 PCT/US2007/081538
PATENT
GNF Patent No.: P1274PC10
Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)
45 I
HoN N0
| HV@XF
N A N
O FoF
46 I I
_N - N0
| Hwﬁ@\[
N4 N
O FoF
47 o/\ |
K/N Y N. O \y(@x
| H F
N N
48T |
K/N PL\NFe)
I HI/Q\AF
N~ N
O FoF
49 [
H,N PLNPe
I wf©\A
N~ N
o) g
50 NI X |
P SN N O \'(ij
| H F
NN P2 N
O FoF
51 I
N SN2 W(@}(
| ' H F
- [N N
e} FoF
52 I
HO N N @]
| Hm)@\[
N A~ N
o FoF

104




481 .2P AT E NT G\NF Patent No.: P1274PC10 (s, (d,
3.69 M5 (s, 3H), 431 .2 (s, (s, (d, J = Hz, J =6 2.07
W@ 20088175 7. 28 2, 8 PCT/US2007/081538

PATENT
GNF Patent No.: P1274PC10
Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)
53 |
oo
| Hm)g\[
N A& N
O o FF
54 Z N |
) N0
| HmDXF
Nz N
o FoF
55 NZN |
) N0
| HmD\AF
Nz N
o FF
56 NS |
mN/ o N0 7(@}4
| H F
N A A N
O For
57 /=N |
HN N.__.O
| YQ\A
Nz N
o FoF
58 /=N |
SN N0
| Hv(©\[
N~z N
o) FF
59 HN N rlu o
’ \ﬂ/ | N H)(@»(F
o) Nz N
o) ForF
60 HN_ N rlu o
? \ﬂ/ | S HY@:
NH Nz N
o FoF

105




(t, J 3.69 M5 (s, (s, Hz, Hz, (s,PATENT G\F
Patent No.: P1274PC10 (s, (s, Hz, 1H), 2.10 (s, (s,
wQq2®8/08d57 (dd, 3.77 (s, mz (s, PCT/US2007/081538
PATENT
GNF Patent No.: P1274PC10
Physical Data
Structure 'H NMR 400 MHz and/or MS (m/z)
61 == |
O~ o N0
' wr©x
N~ FH N
o} FoF
62 [Oj
O
N
J (J
HoN N N._O y
N~ F N CFs
O
63 [Oj
HN B
N
HoN N N.__O y
NN Z N CFs
O
64 0
Yy 3
H HN
HoN N N._O y
NN Z N CFs
O
65 [O]
/
H N |\ N O | Cl
N A N CF
3
O

106




(dd, (s, 3.77 (s, mz (s, (dd, (s, 7.24 (d, (s, (s,
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[0156] To a solution of 4-nmethoxybenzam de (50 ng,
0.33 mmol) in 1,2-dichloroethane (2 nL) is added
wo@x@Bp5176hl ori de (0.33 mmol ). The reacti on m xPCF/ES1087/081538
heated at 55 OC for 1 h. Upon cooling the reaction
m xture, 3-(5-am no-2-nethyl phenyl)-1,7-di nethyl-I, 6-
Rapht hyri di n-2(I I—I)-gnfe 15 (ﬂ. 16hmml ) is added andPATENT
eating is continue or 8 h. The reacti
concentrated and purified by preparativegﬁglgét toN%1w74PC1O

the [desired product G&G. 1H NWVR (400 MHz, 4
9.03 (s, |H, 8sbBetgm 3H), 7.76 (s, h,mq,m fAsom “‘rMS(m,z)
2H) | 7.28 (d, J = 8.0 Hz, |H), 7.06?. = 8.8 Hz,
2H),| 2.72 (s, 3H) o 2.51 (s, 3H), |2.13 (s, 3H), 2.07
(s, BH). [0157] [able 7 describeg conmpounds prepared
fol llow ng proced s described in Exanple 8, using
apprlopri at e reag ts PAT E N T|GNF Patent No.:
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Assays

[0170] Compounds of the invention are assayed to measure their capacity to inhibit
protein kinases such as c-kit, PDGFRa, PDGFRf, CSF1R, Abl, BCR-Abl, CSK, JNKI1,
INK2, p38, p70S6K, TGFp, SRC, EGFR, trkB, FGFR3, FLT3, Fes, Lck, Syk, RAF, MKK4,
MKKG6, SAPK2pB, BRK, KDR, c-raf or b-raf kinase, or mutant forms thereof, using assays
generally described below, or using assays known in the art. For example, compounds of the
present invention are assayed to measure their capacity to selectively inhibit the proliferation
of wild type Ba/F3 cells and Ba/F3 cells transformed with Tel c-kit kinase and Tel PDGFR

fused tyrosine kinases, and to selectively inhibit SCF dependent proliferation in Mo7e cells.

Proliferation Assay : BaF3 Library —Bright glo Readout Protocol

[0171] Compounds are tested for their ability to inhibit the proliferation of wt Ba/F3
cells and Ba/F3 cells transformed with Tel fused tyrosine kinases. Untransformed Ba/F3
cells are maintained in media containing recombinant IL3. Cells are plated into 384-well TC
plates at 5,000 cells in 50 Ll media per well, and test compound at 0.06 nM to 10 UM is
added. The cells are then incubated for 48 hours at 37 °C, 5% CO,. After incubating the
cells, 25 uL of BRIGHT GLO® (Promega) is added to each well following manufacturer’s
instructions, and the plates are read using Analyst GT — Luminescence mode — 50000
integration time in RLU. ICsy values, the concentration of compound required for 50%

inhibition, are determined from a dose response curve.
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457.2P AT ENT GNF Patent No.: P1274PCIOP AT ENT

G\F Patent No.: P1274PCI1OP AT E N T G\F Patent No.:
WO1R3HRACI0 Exanpl e 9 PCT/US2007/081538

| - acet ophenonyl - 3-(3- (I, 2-di hydro-1, 7-di net hyl - 2- oxo- |

, 6-napht hyri di n-3-yl)-4- et hyl phenvDt hi ourea (H)

Ceneral Procedure H 15 Hl [0158] To a sol ution of ENT

benzoyl chloride (62 nL, 0.54 mml) in &SIE nitril (%35@2?74PC10

m) is added KSCN (52 ng, 0.54 mmol) and NEAEHE R

OC f @a/E3 L FiUpostokfekibmesshw rt, the reacti on i's

ﬁw&ig“éﬁegygf% ﬁﬁ%ansgq\isﬁhg ]Iag/ gg H{f{@lg%ﬁg&e E: 4 1qe rﬁhe& overexpresses

ﬂun dhemer1atshanetuct Fhdse Bbi)s-arelR@inRABTE PRYEVE P618)/ 1€l BéVine
m xture is stirred at rt for 6 h then cooled with an

ae@én etV sppnlereqnéad Wil renist!ha b He/nTEh ergpfassici Yeteém|-gnd
; ; Ol I
g R B R R A 5y Ry

c(e§§ unideljgo 113 st8aiien for H) houds 8@ tiien, pldted) intog38dowell. W7 plpwes at 5,000
Ao el YFnd iy Splfolog 0 HEB Ry g acaes pper e
dothpodnd=Riditden, F1H)3,1igdn®6r I(S forFotoxif§2ohtal isddlied id.23 {11 (edia per
3H); M5 mz 443.1 (Mtl).

well at the appropiate concentations. The cells are then incubated for 48 hours at 37 °C, 5%

CO,. After incubating the cells, 25 UL of BRIGHT GLO® (Promega) is added to each well

following manufacturer’s instructions and the plates are read using Analyst GT —

Luminescence mode — 50000 integration time in RLU.

Mo7e Assay

[0173] Mo7e cells are a human promegakaryocytic leukemia cell line, which depends on
SCF for proliferation. The compounds described herein are tested for inhibition of SCF
dependent proliferation using Mo7e cells, which endogenously express c-kit in a 96-well
format. Briefly, two-fold serially diluted test compounds (Cmax=10 [LM) are evaluated for
their antiproliferative activity of Mo7e cells stimulated with human recombinant SCF. After
48 hours of incubation at 37 °C, cell viability is measured by using a MTT colorimetric assay

from Promega.

Inhibition of cellular BCR-Abl dependent proliferation (High Throughput method)

[0174] The murine cell line 32D hemopoietic progenitor cell line may be transformed
with BCR-AbI cDNA (32D-p210). These cells are maintained in RPMI/10% fetal calf
serum (RPMI/FCS) supplemented with penicillin (50 pLg/mL), streptomycin (50 pLg/mL) and
L-glutamine (200 mM). Untransformed 32D cells are similarly maintained with the addition
of 15% of WEHI conditioned medium as a source of IL3.

[0175] 50 ul of a 32D or 32D-p210 cells suspension are plated in Greiner 384 well
microplates (black) at a density of 5000 cells per well. 50 nL of test compound (1 mM in
DMSO stock solution) is added to each well (STI571 is included as a positive control). The
cells are incubated for 72 hours at 37 °C, 5% CO,. 10 ul of a 60% ALAMAR BLUE™
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Exanpl e 10
N-(3-(l, 2-di hvdro- 7- met hoxy- | - net hyl - 2- oxo-1, 6- napht hy
w0 p@BnsB35yl ) - 4- net hyl phenvDbenzanm de (11) [ 01BCJ/US2007/081538
N-(3-(7-chloro-I, 2-di hydro-I - net hyl - 2- oxo-1, 6- napht hyr
i din-3-yl)-4- nethyl phenyl)benzam de A6 (70 ng, 0.17
mol) is treated with sodi um net hoxi de (0.8 ni of TENT
0.5 Msolution in nethanol) and heated t@ F% 0C fo 74PC10
h. The reaction is cooled to rt and part¥Hr SAGHE MR-t R
soluties ("Belltdih ; 1@@1{;!%@%93 atm*@gi eam}j &bl @id dHecelthae iﬁkfdbatlﬁd €or Ay &itional
S was Wi t rine ried over nesi.um sul f at e,
#41 hopisy dfe SHerexsnsrdpens & pykyonef E&g‘lg‘?ire&mﬁl%‘ o §§0 nmy'is
Shiaperdveilg ittt AMGUES T Ny}te@nBomietiaf DeEcR) preparative
LCMS to afford the desired product. 1H NVR 400 MHz
(NbOD) d 8.56 (s, IH, 7.92 (d, J =8 Hz, ZFD 7.88 (s,
Inhibider ofA&11(1a: BOR)ADI dep2Bddnd proliferfliohiz , 6. 84

'0@7?1 Cimy Dby piisdin B0 4l B %faﬁsvmé R osfs per

&Qm%d(ﬁ t@b-£610 Qert AN MBRHONOBE th@fe@&l@ﬁ@gurfd({dngw JGHLM}?&Q Qdid to
anal ogous to those descri bed above. Table 8 H), 92
e(aﬁl? we (ST|1[§71 iyingfmded as a positive control). After incubating the cells for 48 hours

at 37 °C, 5% CO,, 15 uL of MTT (Promega) is added to each well and the cells are

incubated for an additional 5 hours. The optical density at 570 nm is quantified

spectrophotometrically; and ICs, values are determined from a dose response curve.

Effect on cell cycle distribution

[0177] 32D and 32D-p210 cells are plated into 6-well TC plates at 2.5x106 cells per well

in 5 ml of medium, and test compound at 1 or 10 uM is added (STI571 is included as a
control). The cells are then incubated for 24 or 48 hours at 37 °C, 5% CO,. Two mL of cell
suspension is washed with PBS, fixed in 70% EtOH for 1 hour and treated with
PBS/EDTA/RNase A for 30 minutes. Propidium iodide (Cf= 10 pg/ml) is added and the
fluorescence intensity is quantified by flow cytometry on the FACScalibur™ system (BD
Biosciences). In some embodiments, test compounds of the present invention may
demonstrate an apoptotic effect on the 32D-p210 cells but not induce apoptosis in the 32D

parental cells.

Effect on Cellular BCR-Abl Autophosphorylation

[0178] BCR-Abl autophosphorylation is quantified with capture Elisa using a c-abl
specific capture antibody and an antiphosphotyrosine antibody. 32D-p210 cells are plated in
96 well TC plates at 2x10° cells per well in 50 UL of medium. 50 pL two-fold serial
dilutions of test compounds (Cpaxis 10 M) are added to each well (STIS71 is included as a
positive control). The cells are incubated for 90 minutes at 37 °C, 5% CO,. The cells are
then treated for 1 hour on ice with 150 UL of lysis buffer (50 mM Tris-HCl, pH 7.4, 150 mM
Na(Cl, 5 mM EDTA, 1 mM EGTA and 1% NP-40) containing protease and phosphatase

inhibitors. 50 UL of cell lysate is added to 96-well optiplates previously coated with anti-abl
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(s, 1H), Hz, 1H), 1 (dd, J =3.71 (s,PATENT G\F
Pat ent No.: P1274PCl10 Exanple 11

WOR(8/0417571 di met hyl ami no) -1, 2-di hvdr o- | - net hyl - ReDK82007/@81538
-napht hyri di n-3-yl)-4- nethyl phenvDbenzam de (JI ) J1
[0161]
N-(3-(7-chloro-1I, 2-di hydro-I| - net hyl - 2- oxo-1, 6- naph TENT
i di n-3-yl)-4- nethyl phenyl)benzam de A6 .
mmol) is dissolved in NVP (1 nL) and treéﬁggg&fttlﬁo" 274pPCI0

fpedihé El}dbo@;ﬂiﬂdle)lc(c@ecﬁ BTiElplads ade idckbalddsel Alduesut UNC. After washing
met ha reaction mxture is heated to 100 0C

Yidt TE%TWCCIU%%W%&O Migefiadkatipe- Pl%%%hafaé%\ﬁ%ltﬁé}teﬁ§%HP?SPPQ§H051HC

at?ﬁ'leyqp adaalb 'a?(c?t(hl‘r% I$ ﬁfﬂ?&g@:@g%% %gmm%%@"é ﬁ}teldwa]sgtng Jvith

TE§ Tw?elﬁg). b7uf@6 9() mL of Hslummes@g_ntﬁulggrat@ @ye q@pl-gd a17d t@g ll(ndnesgence is

?%&tgﬁe’(l usﬁél_]b A%éUrE?T 2 te?§k/%iﬁc§ﬁr Eg\,"ges e 20 (s, 6H),

|- (3-(7-(di methylanm no) -1, 2-di hvdro- I-nethyl 2-oxo-1,6
- nap Y dndirBirdadda éf‘kzensf@ép@ééiﬂé‘ﬁmél%f%fn?ﬂ%rﬁék-%lea (KI)

[0179] Compounds of the invention may be tested for their antiproliferative effect on
Ba/F3 cells expressing either wild type or the mutant forms of BCR-Abl (G250E, E255V,
T3151, F317L, M351T) that confers resistance or diminished sensitivity to STI571. The

antiproliferative effect of these compounds on the mutant BCR-Abl expressing cells and on
the non-transformed cells may be tested at 10, 3.3, 1.1 and 0.37 uM as described above (in
media lacking IL3). The ICsy values of the compounds lacking toxicity on the
untransformed cells are determined from the dose response curves obtained as described

above.

FGFR3 (Enzymatic Assay)

[0180] Kinase activity assay with purified FGFR3 (Upstate) may be carried out in a final
volume of 10 pL containing 0.25 pg/mL of enzyme in kinase buffer (30 mM Tris-HCl
pH7.5, 15 mM MgCl,, 4.5 mM MnCl,, 15 uM Na3VQyq4 and 50 pg/mL BSA), and substrates
(5 pg/mL biotin-poly-EY (Glu, Tyr) (CIS-US, Inc.) and 3uM ATP). Two solutions are
made: the first solution of 5 Ul containing the FGFR3 enzyme in kinase buffer is first
dispensed into 384- format PROXIPLATE® (Perkin-Elmer) followed by addition of 50 nL
of compounds dissolved in DMSO. A second solution (5 L) containing the substrate (poly-
EY) and ATP in kinase buffer is then added to each well. The reactions are incubated at
room temperature for one hour, stopped by adding 10 puL of HTRF detection mixture, which
contains 30 mM Tris-HCI pH7.5, 0.5 M KF, 50 mM ETDA, 0.2 mg/mL BSA, 15 ug/mL
streptavidin-XL665 (CIS-US, Inc.) and 150 ng/mL cryptate conjugated anti-phosphotyrosine
antibody (CIS-US, Inc.). After one hour of room temperature incubation to allow for
streptavidin-biotin interaction, time resolved florescent signals are read on Analyst GT

(Molecular Devices Corp.). ICso values are calculated by linear regression analysis of the
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[0162]
| -(3-(7-chloro-I, 2-di hydro-| -net hyl - 2- oxo- 1|, 6- napht hyr
WO 2ioso37§1 ) - 4- et hyl phenyl ) - 3- phenyl urea A6 (BOI/D#2007/081538
0.12 mmol) is dissolved in NVP ( 1 nL) and treated
with dinmethyl amine (0.60 nL of a 2.0 Msolution in
nmet hanol ). The reaction mxture is heated to 100 Oq; TENT

for 12 h. Upon cooling to rt the reactio urlflég
by preparative LCMB. 1H NVR 400 MHz (Dl\/@ijib 5%1“&\1% 74PC10
[(eSGentlag'B inh®itd of 8achlcbihpodthd2a014 Soncdndbhtiond.(7:3 d(16tion! fthm 50 uM to

42 (m 2H), 7.38 (d, J =2 Hz, IH), 7.29-7.25

Q?'ﬁn@-b 7.15 (d, J =8 Hz, IH), 6.96 (m IH, 6.37 (s,
3.60 (s, 3H) 319 (s 6H), 2.08 (s, 3H); M mz

428?F I2:
[ -me |o) 2- 0x0-1, 6-naphthyridin-3-yl)-4
phtny y

- 181yl @dﬁkﬁp@ﬂh@hﬁﬂﬁﬁmdﬁoﬁ hday Be kst?Ed Forhhelr 46Nty f3ahigibit transformed

016
%F%Tgﬁgﬂf (5 P@h%}aﬂ%rwh 5 eRs)fens o RAER3 el KioAsey
dedlVify. BayFI TAE- mmlab)akdodwnﬁeh)lp wmweean T)sul®Enbiod, Avith RPMI
mml) is dissolved |n L) andtreatedvvl

h
W5l sanlemenied et niO@ %{aéb((vilgi ﬁQﬁlm B the cyltusy I)1e LS eCells are dispensed

@RI Bk Plag at Sodve1AR 153 R0 cllfard ABdidd. I@om-'p_&ends of the
reaction is cooled to rt and partitioned with

Et OA
igyrntigR e dissotrl ¢ gHrre in %\vléthylusglf%@w&?)t Hwshe r@@mts 1:3 serial

HlukiSE 2V BhITBYTEIEETD §1lé£tf3 %&ent?dﬂ'oﬁ gfa@finé legﬁ-%ltyﬁ&ﬁly from 10
renmoved. Crude product 1s dissolve

PN b D08 4y Clbetced vish BENSOF S Rmpoo B @N@@Bﬁ feras
B p et ffe ol REA AR BB URERDRGAL s, which
Q@npy u(esl,to BIH)Ii,tOI‘ZheZIEdl(CQ’}g e@H)r(;nnm@t mzztecm]}ﬁprQliﬁmﬁhg cells, are added to
c%ﬁéﬂpal f?nail'éloncentration of 10%. After an additional four hours of incubation in a 37 °C
cell culture incubator, fluorescence signals from reduced ALAMAR BLUE ® (excitation at
530 nm; emission at 580 nm) are quantified on Analyst GT (Molecular Devices Corp.). ICsg
values are calculated by linear regression analysis of the percentage inhibition of each

compound at 12 concentrations.

FLT3 and PDGFRJ (Cellular Assay)

[0182] The effects of compounds of the invention on the cellular activity of FLT3 and
PDGFR are conducted using identical methods as described above for FGFR3 cellular
activity, except that instead of using Ba/F3-TEL-FGFR3, Ba/F3-FLT3-ITD and Ba/F3-Tel-
PDGFR are used, respectively.

b-Raf (Enzymatic Assay)

[0183] Compounds of the invention may be tested for their ability to inhibit the activity
of b-Raf. The assay is carried out in 384-well MaxiSorp plates (NUNC) with black walls
and clear bottom. The substrate, IkBa is diluted in DPBS (1:750) and 15 pl is added to each
well. The plates are incubated at 4°C overnight and washed three times with TBST (25 mM
Tris, pH 8.0, 150 mM NaCl and 0.05% Tween-20) using the EMBLA plate washer. Plates
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3- (I, 7-di net hyl - 2- oxo-1, 2-di hvdro-1, 6- napht hyri di n-3-y

[)-4-methyl -N-(5-nmethyl pyridin-2- vDbenzam de (M) 29
wO/B00B0IG4] A sol ution of PCT/US2007/081538

3- (I, 7-di net hyl - 2- oxo-1, 2-di hydro-1, 6-napht hyri di n-3-y

|')-4- methyl benzoic acid 29 (50 ng, 0.17 mol) in DW

(1 nm) is treated with HATU (97 nyg, ()255rmm) ATENT

5-met hyl pyri di n-2-am ne (22 ng, 0.2 d DI P
(0.089 nL, 0.51 rmml) at 80 OC for 2 h. %‘Ngrﬁﬁggﬁ% [244PC10

R blotltedthy @Mp@bl@&@(l@?ﬂ/‘&@llj—ﬁ Vo9 alGbMe tdofjRr@s] vve@ﬁied 3 times
pr oduct as an off-white solid. 1H NWVR (400 Mz

WEOFBIT yndypagydrigd. (Assay ffer gomagnipg20 pM) AT (IHl] ig ad@ad-to each well

f%‘_gwé%oyolé)bb(nL o§ Pé‘? n]g §f cgwﬁ%hnc? Ea%aﬁ g%g%ﬁg% m tﬁ? :ﬁ)%ayanf}_%ji(l ul into

SChI) a]nd=18) Ll'HZ)f dllld'l.'Bd b Eaﬁ5 acﬂdi:d tegé"&h w311 8(7 4 (LglweBH) Thegmlafi@ s,
: 399. 2. Exa
%ﬂfonate‘% aH‘ioﬁ%‘ttﬁWemZ‘urS {?f % > lzouaﬁ W’Grkﬁlaf"e @awgallﬁ%‘gw n&hweshylg the

kel oy i ol s armpt it depopatn LIRS,

(@flO 000) and 15 pl is added to each well. The plates are incubated at 4°C overnight and

Vi CRAHTTREX RS 8¥Tonyea! BN oRs B8R A Sighpfoc
(1 11,500) aridsl SH&asteﬁldecBﬁo eh@f WelX Hifies ade hcutiaxeeies foobQeinpérature for 1
renoved in vacuo and the resultant solid is added to a

hoyr trd wthest 6 smes wifo FBRYr ikl AtigRfqre ] spbsiratgyls addegigypach well
afﬁﬁ%la@éé akLinAafel afrobin: telépé?Me)fOIaltS thihutest NBatk 54 kdali BY Acquest or

Analyst GT using a Fluorescence Intensity Nanxin BBT anion (505 dichroic mirror).

b-Raf (Cellular Assay)

[0184] Compounds of the invention may be tested in A375 cells for their ability to
inhibit phosphorylation of MEK. A375 cell line (ATCC) is derived from a human
melanoma patient, and has a VS99E mutation on the B-Raf gene. The levels of
phosphorylated MEK are elevated due to the mutation of B-Raf. Sub-confluent to confluent
A375 cells are incubated with compounds for two hours at 37 °C in serum free medium.
Cells are then washed once with cold PBS and lysed with the lysis buffer containing 1%
Triton X100. After centrifugation, the supernatants are subjected to SDS-PAGE, and then
transferred to nitrocellulose membranes. The membranes are then subjected to Western
blotting with anti-phospho-MEK antibody (ser217/221) (Cell Signaling). The amount of
phosphorylated MEK is monitored by the density of phospho-MEK bands on the

nitrocellulose membranes.

Human TG-HA-VSMC proliferation assay
[0185] Human TG-HA-VSMC cells (ATCC) are grown in DMEM supplemented with

10% FBS to 80-90% confluence prior to resuspending in DMEM supplemented with 1%
FBS and 30 ng/mL recombinant human PDGF-BB at 6e4 cells/mL. Cells are then aliquoted

into 384-well plates at 50 wL/well, incubated for 20 h at 37 °C, then treated with 0.5 UL of
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m xture is stirred for 30 mn and evaporated. The
residue is purified by preparative LC MS to give the
waele®sosdspr oduct M32 as an off-white solid. 1HCIVBSZ0400@81538

Mz, DVBO-J ) d 8.84 (s, IH), 8.28 (m IH), 8.04 (s,
IH), 7.95 (dd, J =8, 2 Hz, IH, 7.86 (d, J = 1.9 Hz,

IH), 7.65 (dt, J =9.1, 2.9 H, IH, 7.57 (s, IH, o, 1o o
7.48 (d, J = 8 Hz, IH), 3.8 (s, 3H), 2.7

2.32 (s, 3H): LOMB (M, miz): 403. 1. é?ﬂ%%f“?‘ g lg74PClo

e b RIS h @XENMY. A fer BRTRALIRIS 29thoh @enmeemd> RMdded to
prepared foll owm ng net hods anal ogous to th

Qe vell EdS appeen tg‘-‘alblﬁtés e repd op ghe %IPRJMQIGGHIBI Pevieesp 24
(s, (s, (d, J =H), 8.4Hz, (s, BH,PATENT

UPSTATE KINASE PROFILERTM — Radio-enzymatic filter binding assay

[0186] Compounds of the invention may be assessed for their ability to inhibit individual
members of a panel of kinases such as c-kit, PDGFRa, PDGFRf}, CSF1R, Abl, BCR-ADbI,
CSK, JNK1, JNK2, p38, p70S6K, TGFB, SRC, EGFR, trkB, FGFR3, FLT3, Fes, Lck, Syk,
RAF, MKK4, MKK6, SAPK2B, BRK, KDR, c-raf and b-raf kinases. The compounds are
tested in duplicates at a final concentration of 10 uM following this generic protocol. Note
that the kinase buffer composition and the substrates vary for the different kinases included
in the Upstate KinaseProfiler ™" panel. Kinase buffer (2.5 pL, 10x - containing MnCl, when
required), active kinase (0.001-0.01 Units; 2.5 uL), specific or Poly(Glu4-Tyr) peptide (5-
500uM or .01mg/ml) in kinase buffer and kinase buffer (50 uM; 5UL) are mixed in an
eppendorf on ice. A Mg/ATP mix (10 uL; 67.5 or 33.75 mM MgCl,, 450 or 225 uM ATP
and 1 nCi/ul [7—32P]—ATP (3000 Ci/mmol)) is added and the reaction is incubated at about 30
°C for about 10 minutes. The reaction mixture is spotted (20 LL) onto a 2cm x 2cm P81
(phosphocellulose, for positively charged peptide substrates) or Whatman No. 1 (for Poly
(Glu4-Tyr) peptide substrate) paper square. The assay squares are washed 4 times, for 5
minutes each, with 0.75% phosphoric acid, and washed once with acetone for 5 minutes.
The assay squares are transferred to a scintillation vial, scintillation cocktail (5 ml) are added
and **P incorporation (cpm) to the peptide substrate is quantified with a Beckman
scintillation counter. Percentage inhibition is calculated for each reaction.

[0187] Compounds of Formula (1), (2) or (3) in free form or in pharmaceutically
acceptable salt form, may exhibit valuable pharmacological properties, for example, as
indicated by the in vitro tests described in this application. The ICso value in those
experiments is given as that concentration of the test compound in question that results in a
cell count that is 50 % lower than that obtained using the control without inhibitor. In
general, compounds of the invention have ICso values from 1 nM to 10 uM. In some
examples, compounds of the invention have ICsy values from 0.01 uM to 5 pM. In other
examples, compounds of the invention have ICsy values from 0.01 uM to 1 uM, or more

particularly from 1 nM to 1 uM. In yet other examples, compounds of the invention have
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ICsp values of less than 1 nM or more than 10 uM. Compounds of Formula (1) or (2) may
exhibit a percentage inhibition of greater than 50%, or in other embodiments, may exhibit a
percentage inhibition greater than about 70%, against one or more of the following kinases at
10 uM: c-kit, PDGFRa, PDGFRp, CSFIR, Abl, BCR-AbI, CSK, JNK1, JNK2, p38,
p70S6K, TGFp, SRC, EGFR, trkB, FGFR3, FLT3, Fes, Lck, Syk, RAF, MKK4, MKKG®,
SAPK2p, BRK, KDR, c-raf or b-raf kinase, or mutant forms thereof.
Fokk ok k

[0188] It is understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview of
this application and scope of the appended claims. All publications, patents, and patent

applications cited herein are hereby incorporated by reference for all purposes.
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7.15 (s, 2H), (d, J - 3H), 7.06 (s, (s,PATENT G\F
Patent No.: P1274PCl0 (s, 1H), 7.85 7.1 1 3.84 (s,
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GNF Docket No.: P1274PC10
Claims
1. A compound of Formula (1):
RS Z
“ J_(Rs)n
X
IO G
/
R! Y l}l @]
R? (D

or pharmaceutically acceptable salts thereof, wherein:

Y and Z are independently CR or N;

L is NR-C(O), C(O)NR, C(O)NRC(O)NR, NRC(O)NR, NRC(O)NRC(O),
NRC(S)NRCO, NRS(O)y., or NRCONRS(O)g.,;

R' and R? are independently halo, (CR2)R®, (CR2):NR'R®, (CR,)OR’, (CR,)SR’, or an
optionally substituted C;_¢ alkyl, C,¢ alkenyl or C,¢ alkynyl;

R? is (CR)kR®, (CR,)140R’, (CR,)14NR'R?, or an optionally substituted Cy¢ alkyl, Ca.g
alkenyl or C, ¢ alkynyl;

R* is (CR,)R®, (CR,)OR’, or an optionally substituted C;6 alkyl, C,.¢ alkenyl or Ca.g
alkynyl;

R is H, halo or C;¢alkyl;

R®is an optionally substituted Cs_y cycloalkyl, or an optionally substituted 5-12
membered aryl, heterocycle or heteroaryl;

R’ and R® are independently H, (CRz)kNR7R8, (CRz)kORg, (CRz)k—R6, or an optionally
substituted C,¢ alkyl, C, ¢ alkenyl or C, ¢ alkynyl; or R’ and R® together with N in each NR'R®
may form an optionally substituted ring;

R’ is H, (CRz)k—R6, or an optionally substituted C;_¢alkyl, C,. alkenyl or C, ¢ alkynyl;

each R is H or C;¢alkyl having a carbon that is optionally substituted or replaced with N,
0, =0, S; or two alkylene groups in (CR;)x may form an alkenyl or alknynyl;

each optionally substituted C,¢ alkyl, C,¢ alkenyl or C,¢ alkynyl is optionally
halogenated or optionally substituted with N, O or S;

k is 0-6; and

nis 0-2;
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provided L is C(O)NRC(O)NR, NRC(O)NR, NRC(O)NRC(0), NRC(S)NRCO or
NRCONRS(0)y, when R is halo, (CR,),NR'R® or Cs_g heterocycloalkyl and R? is Cy alkyl.

2. The compound of claim 1, wherein Y is CH.
3. The compound of claim 1, wherein Z is N.

4. The compound of claim 1, wherein Rlis halo, (CRz)kR6, (CRz)kNR7R8,
(CR2)KOR’, (CR),SR?, or an optionally substituted Cy.¢ alkyl or Cp.6 alkenyl;

R? is C 16 alkyl, C alkenyl, (CR,)R®, (CR,);4OR’ or (CR,);4NR'R?;

R®is phenyl, Cs.; cycloalkyl or a 5-7 membered heterocycle or heteroaryl containing N,
O or S, each of which is optionally substituted with halo or an optionally halogenated C;.¢ alkyl;

R’, R® and R’ are independently H or C,¢ alkyl; or R’ and R® together may form an
optionally substituted 5-7 membered heterocyclic ring; and

each k is 0-4.
5. The compound of claim 1, wherein n is 1; and R? is halo or Cis alkyl.

6. The compound of claim 1, wherein R*is Cisalkyl, (CRy)KO(Cy6 alkyl) or
(CR*1R";

R®is an optionally substituted phenyl, Cs.7 cycloalkyl, or a 5-12 membered heterocycle
or heteroaryl containing N, O or S; and

kis 0-4.

7. The compound of claim 6, wherein said 5-12 membered heterocycle or heteroaryl
is thiazolyl, thienyl, piperidinyl, piperazinyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl,
imidazolyl, pyrazolyl, furanyl, pyrrolyl, dihydropyrrolyl, oxazolyl, isoxazolyl, triazolyl,
azetidinyl, thiadiazolyl, benzimidazolyl, quinolinyl, tetrahydroquinolinyl, benzothiazolyl,
benzothiophenyl, benzodioxolyl, indazolyl, indolyl, indenyl, dihydroindenyl or

dihydrobenzofuran.

8. The compound of claim 6, wherein said optionally substituted phenyl, Cs_

cycloalkyl, or 5-12 membered heterocycle or heteroaryl containing N, O or S is optionally
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substituted with one or more substituents selected from the group consisting of halo, cyano,
nitro, NR'R®, NRCOR’, NRCO(CR;),NR'R®, NRCONR(CR;),NR'R?, (CR,),0R’, (CR),R",
and a Cy¢ alkyl optionally substituted with halo, hydroxyl, C,4 alkoxy or cyano;

each R is H or C;.¢alkyl having a carbon that is optionally substituted or replaced with N,
0, =0, S; or two alkylene groups in (CR,), may form an alkenyl or alknynyl;

R’ and R® are independently H, C;¢ alkyl or (CRz)p—Rlo; orR” and R® together with N in
each NR'R® may form an optionally substituted ring;

R’ is H, an optionally halogenated C;¢ alkyl or (CRz)pRlo;

R'%is C3 cycloalkyl, aryl, or 5-7 membered heterocycle or heteroaryl containing N, O
or S, each of which is optionally substituted with one or more said substituents; and

pis 0-4.

0. The compound of claim 1, wherein said compound is of Formula (2):

R3
IT NN L-R4
R! < N 0
R2 (2).

10.  The compound of claim 9, wherein R’ is halo, (CRy)R®, (CR,}xNR'R?,
(CR)OR’, (CR,)SR’, or an optionally substituted Cy.¢ alkyl or C,.¢ alkenyl;

R’ is Crgalkyl, (CR)R®, (CR,)14OR’ or (CR?);4NR'R%;

R? is halo or Ci alkyl;

R*is Cy.¢ alkyl, (CR»)O(Cy6 alkyl) or (CR*)R®;

R is an optionally substituted phenyl, Cs_7 cycloalkyl or a 5-7 membered heterocycle or
heteroaryl containing N, O or S;

R®is an optionally substituted phenyl, Cs.7 cycloalkyl or a 5-12 membered heterocycle or
heteroaryl containing N, O or S;

R’, R® and R’ are independently H or C,¢ alkyl; or R’ and R® together may form an
optionally substituted 5-7 membered heterocyclic ring; and

each k 1s 0-4.
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11. The compound of claim 10, wherein R® is optionally substituted with halo or an
optionally halogenated C, ¢ alkyl; and RCis optionally substituted with one or more substituents
selected from the group consisting of halo, cyano, nitro, NR7R8, NRCOR7, NRCO(CRz)pNR7R8,
NRCONR(CR,),NR'R®, (CR),OR’, (CR»),R"’, a Cy alkyl optionally substituted with halo,
hydroxyl, C;¢ alkoxy or cyano;

each R is H or C;¢alkyl having a carbon that is optionally substituted or replaced with N,
0, =0, S; or two alkylene groups in (CR,), may form an alkenyl or alknynyl;

R’ and R® are independently H, C;¢ alkyl or (CRz)p—Rlo; orR" and R® together with N in
each NR'R® may form an optionally substituted ring;

R’ is H, an optionally halogenated C;¢ alkyl or (CRz)pRlo;

R'is an optionally substituted Cs.; cycloalkyl, aryl, or 5-7 membered heterocycle or
heteroaryl containing N, O or S; and

pis 0-4;

wherein each said optionally substituted Cs_7 cycloalkyl, aryl, or 5-7 membered

heterocycle or heteroaryl containing N, O or S may be further substituted with said one or more

substituents.
12. The compound of claim 10, wherein said compound is of Formula (3):
RS
'\i i L—(CRy)kR®
R’ 7 I}I o)
R2 3.
13. The compound of claim 1, wherein said compound is selected from the group

consisting of:

Q . e
Pt IR0 =
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E19

E20

E21

E22

E23

E24

E25

E26
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(s, MmzP ATENT G\F Patent No.: P1274PCIOP AT E N
T G\NF Patent No.: P1274PCl0 Exanple 16

W@2q0B/0F761 met hyl - 2- oxo- 1, 2- di hvdr o- 1, 6- napht hypPe¢TUS2087/§81538
[)-4-nmethyl -N- (phenyl car banoyl ) benzamide (N) 3 1
[0167] 3-(I ,7-Di methyl-2-oxo- 1,2-di hydro-
|, 6-napht hyridi n-3-yl)-4-net hyl benzoyl isocyanate 3RATENT
(10 my, 0.03 nmol) is suspended in DCM aGNEtDOskdtNo.: P1274PC10
aniline (3 ng, 0.3 mol) for 1 h. Solvent is renoved

and theor e is purified by prepayat

giv Qduct N . 1H J)

q;@ﬂ%”w, e )(s, 1H?® 8.9 ,ﬁl—l),8@ B
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i nvention, prepared follow ng methods analoogdi‘us to
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G\F Patent No.: P1274PC10P AT E N T G\NF Patent No.:
P1274PC10 [0169] Table 11 describes rel ated conpounds

w@ 20085180 ot her conpounds whi ch may be preparedI/usiongos1s3s
any of the General Procedures A-N as described above.
Table 11 (s, 1H), J =8.0 7.71 (s, J =8.2, J = 8.4
(s, 1H, (m (d, (m 2H), .60-1 .45 (s, (s, 1H, (SPATENT
3.74 GNF Docket No.: P1274PC10
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Structure 1H NVR 40POhMysHi czaal nDda/otar MsS (mz)P A
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GNF Patent No.: P1274PC1l0 Structure 1H NWMR

40POhMysHi czaal nDda/otar M5 (mMz)P AT E NT G\F
w@ai0en051780. : P1274PC10 Structure 1H NVR 40POhMGHUS2aZ081538

nDda/otar M5S (mMz)P AT E NT G\NF Patent No.:

P1274PC10P AT E N T GNF Patent No.: P1274PCl10 Assays

[0170] Conpounds of the invention are assayed to PATENT

neasure their capacity to inhibit protei gNKIDWEENSPID74PC10

as c-kit, PDGFRa, PDGFR b, CSFI R, Abl, BCR- Abl CSK

JNKI', dN 8, p70S6K, TGFb, SRCp E@FR
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plates at 5,000 cells in 50 mM nedia per well, and

test conmpound at 0.06 nMto 10 mMMis added. The cells
w@e@soss7 | ncubated for 48 hours at 37 C, 5% QEXT/USI0DE081538

i ncubating the cells, 25 nL of BRIGHT G.Q(r) (Pronega)

is added to each well follow ng manufacturer's

instructions, and the plates are read using Anal ystp@ITENT

- Lum nescence node - 50000 integration GNeF®JcRet RloU.P1274PC10
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Mo7e Assay [0173] Mb7e cells are a hunman

pronegakaryocytic | eukem a cell line, which depends on
w@apshHsrsprol i ferati on. The conpounds descri bePCTIES®0TI081538

are tested for inhibition of SCF dependent

proliferation using My7e cells, which endogenously

express c-kit in a 96-well format. Briefly, two-folHATENT

serially diluted test conpounds (Cnmax=10GNMD®Rk& No.: P1274PC10
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solution (Tek diagnostics) is added to each well and
the cells are incubated for an additional 24 hours.
wab@sfHsIeT escence intensity (excitation at 530P€US2007/081538

em ssion at 580 nm is quantified using the
ACQUEST(tm system (Mol ecul ar Devices). |Inhibition of
cel lul ar BCR- Abl dependent proliferation [0176] PATENT
32D-p210 cells are plated into 96-wel |l TENPIDRLRS Nat: FA274PC10
density of 15,000 cells per well. 50 nL of two-fold
seri al dllut;ns of the test coppoun ;

ach well (STI571 s J

f t er BeAcuba() g G27
15 nL of
hel? and the cells are |ncubated for an|
addltllonal 5 houes. The optical den
ped spectirgphotonetricall
d 0 @dc;se r esspons e ve G28
cy bt i on 177] 32% 2Dp2
pl at ed 4 6-%el | FTC pl at es At 2.5x106 cel | soper| wel |
in5 m of nmediumonand test conpound at 1 or 10 mMis
added (STI571 is ¥ncluded as a control). The cells are
then incubated fgr 24 or 48 hours @t %7 X6 CO2. Two
nmL of cell suspgngion is washed.w ed in _70%
Et OH fior 1 hour ~and treatssd wi %EDJA/ = 7 G29
i es. Pr0|um|od|de( =1 ng/n1)b :
a quoNesceFlntensHy I's quantified by|flow
cyto filhe Fcal i bur(tm) system (BD
Bi osci e . 9n sbme enbodi nents, test corrpounds of
t he present invefiti on may denonst r atean 2
ef f ectl on the 210 ceI I s but ngt )J\du
o= B
Q o)
N+
B70 O G31
0O S
B71 @H H1

B72 @im Q@) ) I
N

I o
o I
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parental cells. Effect on Cellul ar BCR- Abl
Aut ophosphoryl ati on [0178] BCR- Abl aut ophosphoryl ation

wo g008005a157 fied with capture Elisa using a c-abPCT/US2007/081538
specific capture anti body and an anti phosphotyrosi ne
anti body. 32D p210 cells are plated in 96 well TC
plates at 2xI G cells per well in 50 nL of nedium BATENT
nmL two-fold serial dilutions of test congREmgskd NHP1274PC10
is 10 M) are added to each well (STI571 is included
as a positive c%ﬂ%ol) The cells are incubated for 90

m nutes at 37 0 % . The cells are treat ed
for 1 hour on i th 150 nL y
Trls HCI pH74 150 mviNad , A

N

cont ai g protease and phosphat ask

fcel | lysate is added o 96-wel |

pr evi ousl/'yrcoated with anti-ablP AT E N'T
No.? P1274PC10 specific antibody and

bI ock%d The pl ates are incubated fcn rs at 4 C

WS hi ngHV\/l TBS- Tween 20

conj&fat ed @u - Bhosph L1

"t he plate s furthero

Mol eqdgsar Devi ces) .
S expressw,ll '\{ f OB ND
Bcr - abl [01@9] NCorrpounds of the iy i on may be
tested for their anti prollferatl\He effect on Ba/F3

r ng either wild type or the t forms
b 5 N255V, o N
O O B77 NH O O M2
O N 0 ,\ll
QIO B78 T Q ON M3
N > N
I
o o
oo = pXOH00L -
I
= ° N
NG T O O M5
QN o}

M1

Cl

QO
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T3151, F317L, M351T) that confers resistance or
di m ni shed sensitivity to STI571. The

w@niosps10FT f erati ve effect of these conpounds oPCT/082007/081538

mut ant BCR- Abl expressing cells and on the
non-transformed cells nmay be tested at 10, 3.3, 1.1
and 0.37 nmM as descri bed above (in nedia lacking ILBATENT

The 1 C50 val ues of the conpounds | acki ngGNeMdekdt WoQP1274PC10
t he untransforned ceIIs are determ' ned fromthe dose

2 FRI &) gy be carri Mal M6
mof 10 ni_dosfallai ng 0. 25 :

ki nase buffer (30YM Tris-Hd ”?rr@(w m Md 2, 4.5
mM Vhd 2, 15 mM Na3vO4 and 50 %SA),

nmg/ nL bi oti n-pol y- EY(Q u,
P) .. Two sol uti ons ar ®ges

@ o of ™ 5 tai niGsy the FGFR3 ¢ Ase M7
er is fig GND@?H| nsed into
PROXI PLATE(r) (Perki n- El ner) fo by add|t||on of

m) cont ai ning the substrate

P huffer is then adde®
regctlon € Yhcubat®8d at room te 8§/ M8
one hour, adding 10 niL RF de@ecf}ll on
m xture, which'contains 30 mM N pH7.5, 0.5 M

KF, 50 nmM ETDA, 0.2 ng/nL BSA, 15 ng/niL
streptavi ghg=XL665 (CI S-US, Inc.) ando 15
j ugat ed anti - phosphot yr osi

cryptate
U3y O er onesgaour of reg N M9
i ation tge or |

OH

\Mu O ON B85 > O ON M10
N I
I

o
0" N
i 0
N N B86 OON M11
OON H OO F. O NH 2R
)” o N X |
| S

- 0
@7/&” O ON B87 CN) ON M12
N I

N B8 S NH () ( > M13
0" N
N o 07\]/ I
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streptavidin-biotin interaction, tinme resolved

florescent signals are read on Anal yst GI (Ml ecul ar
w®eoBosSSTCorp. ). 1 C50 val ues are cal cul at ed bypPe¢T/nsmN7/081538

regression analysis of theP AT E NT G\F Patent No.:

P1274PC10 percentage inhibition of each conpound at 12

concentrations (1:3 dilution from50 mMMto 0.28 nMPATENT

FG-R3 (Cel lul ar Assay) [0181] Conpounds QNFD¥ket No.: P1274PC10
invention may be tested for their ability to inhibit

transforned Ba/ F3- TEL- FGFR3 cells prolif on, which
i's d@pen on FGFR3 cel lul ar ki nase.a
BQF-T . e cultured up to 800]00 Nin
@ enlion, Wi @ 16839suppl e BHwi t M14
b e serugfa e sul t ure mned) l1s are |
di spensed intol384- well format te at 5000
cell/well in 50 nL culture nedidm Conpounds of the
invention are dissolved and diluted in
di met h oki de (DMBO). Twel ve points ‘
di | LN e mde~i nto DMSO to creat e goncenty
gr nti , pi cald% from 10 . QB M M15
CEI TS are addedywith>50 nL of dil "V@ conpounds |and
I ncubated for 4%3 hours in a cef <, Ore i ncubator.
ALAVAR BLUE(r) (TREK Di agnostic Stens), i ch can be
used to nonitagr the reducing environnent ted by
prolif ra cells, are added to cel Psyz 7
¢ a8 After an addi ti ongl ‘
of cubati on QL’} oc'cell cul ijncuba@or[\l M8
F1udrescencefsitynal's Tromredu R BLUE (IJ)
(excitation at 530 nm em ssion 80 nm) are
quantified on Analyst GI (Ml ecu ar Devices Corp.).
| C50
N © N
o 0@ B92 N ANH (NDO M17
o™ N O;j/ |
j o
P Q N
;g/u\u OO\] B93 F NH o CND Q M18
R o
I
F
0 o N
><,\’l@/‘]\ﬁ OON Bo4 @ NH 2 M19
o) [l\j N |
R 1 o
e} N
F><|: @H O ON B95 é NH 5 CN> O M20
o ITJ I
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val ues are calcul ated by |inear regression anal ysis of

t he percentage inhibition of each conpound at 12
w@emsest7sat i ons. FLT3 and PDGFR b (Cel | ul ar AsBEmYS2007/081538

[0182] The effects of conpounds of the invention on

the cellular activity of FLT3 and PDGFR b are

conducted using identical nethods as described abovEATENT

for FGFR3 cellul ar activity, except thatGgNesierd Nof: P1274PC10

usi ng Ba/ F3- TEL- FGFR3, Ba/ F3-FLT3-1TD and Ba/ F3- Tel -

PDGFR b ~used, respectively. b-Raf (FE# :

rAssay)ll [ O Corrpounds of the inveng] -b

enNf abi FQNI nhidast the activity of Q M21
sséy is ‘, out i n 384- werh AMKi SepPp
FINONG) wi th Blcﬁ? wal I's and cl ear/(bdjtom The |
substrate, | KB is diluted in BPBS (1:750) and 15 n
is added to~egeh well. The plates are ingaBg
Fgverni ght [nd[ washed three tines V\ntth
/| PRENS. 15N pRNaClpgand 0. 05% T @ M22
MBLIA pl at gl\wakhel, PIatesP ‘ NP R
P1274PC1@ alNe Bl ocked by ck (15 nmi/ wel I)
for 3 hours at $0n1tenperature washed 3 tinmes with
M23

pl ates arle
hours. The

0L, e
N
I
QO
NH
N
I
o0
NH
N
|
N
OOt
N
I

<N> @) M28
|

A\
9
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plates 6 tinmes with TBST. Phosph-I kBa (Ser 32/ 36)
antibody is diluted in Superblock (1:10,000) and 15 n

w0 g00adsied’ t o each wel | . The pl ates are i ncubat PCI/E$2047081538
over ni ght and washed 6 tines with TBST. AP-conjugated
goat-anti-nmouse IgGis diluted in Superblock (1:1,500)
and 15 nl is added to each well. Plates are incubatedd TENT
at roomtenperature for 1 hour and washedN® Ddck& NoWH1D74PC10
TBST. 15 m of Attophos AP substrate is added to each

are incubated at room tEmperature for

ates are read on Acqugst )

Nnt ensi ty Nanxinl BBT a &o M29

(Cellula )
Ni nvention may b sted in AB75 cells
for their ability to inhibit phosphorylation of MK
A375 cel | is derived froma mel anoma

aNl ent, @ has a V599E nutati on ono
The Iem A rylated MEK are el evate

i B St onf | ug,
h conmpound
medium Cells t hen washed once
with cold PBS and |ysed with the/lysis buffer

75  M30

Triton XIOO After centri t he

are subjected to SDS- PACGE,
el | ghg@se msnbra snes M31
Western blo

I
Si gnal i ng) ._The 'amount of phosphorylated MEK is
noni t ¢ ed he density of phospho- VEK on the

' N
B107 O O M32
8

z
X

O
=
=20
Z

@

o

[e¢]

9 @) M33
|

"~ N N B109 ’ NH O ON M34
%h@i'* 5 ?Q /)/\@/ o ITJ

F O N O N  B110 Q ON M35
N ; O \(@/NH N
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Human TG HA- VSMC proliferation assay [0185] Human
TG HA-VSMC cells (ATCC) are grown in DVEM suppl enent ed
WoRaoB/030% FBS t o 80- 90% confl uence prior to  PCT/US2007/081538
resuspendi ng in DMEM suppl enmented with 1% FBS and 30
ng/ mL reconbi nant hunan PDG--BB at 6e4 cells/nl. Cells
are then aliquoted into 384-well plates at 50 nL/wWepPIATENT
i ncubated for 20 h at 37 0C, then treat edNBBRKkE No.-M1274PC10
of P ATENT G\F Patent No.: P1274PCl10 100x conpounds
for h at 37 OC. After the treatnent, (2%
er-d oFﬁéFadded to each well $or =
ates are Jread on th§$CLIPR (Mol gcul ar

ILER(tT) - Radi. TCITAZONG M3e
ifgbfbnpounds ofN i nventi an may be
' ity to inhi/bit individual
menbers of a pa of ki nases such as C- klt PDGFR a,
PDGFR b, BCR- Abl , CSK, JNKI , P38,
p70S6K, , EGFR, trkB FGFR3, Lck
Syk, i K6, SAPE2 b, BRK, g M37
b-r ki nases. npounds are S
at i nal concen |on of 10 1 ow ng this
eneri c protocol . te that the krnhase buffer
co tion and the substrates vary for the_ different
kiggggl includg %n the Upstate KinasePro
pane Kinase buffer (2.5 nmL, 10x - con
qui red) , tive ki@ase (0.001-0.0 S M38
N (G ud-Tyr 5
. 01nyg/ n inaséi%uffer and nNbuf f er (5@ MM
5m.) are m xed in an‘eppendorf on |ce A My/ ATP m x
(10 nm.; 67.5 or[§§.75 nmM Mgd 2, 450 or 22 ATP
N F O N
N. O C4 F:I:i:]’NH <:> (:) M39
OO« F oy
N N |
o FF F

o B e L0
J\ N
|

A A WY QIO we
N NH
o 9 F f@Y oy

>S< >C<d>—
@) a
{ N c7 F (%) (:)N M42
|
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and 1 nCi/m [g-32P]-ATP (3000 C/mmol)) is added and
the reaction is incubated at about 30 OC for about 10
WOrRewenerss7 The reaction m xture i s spotted (20 PL)/USDDO81538
a 2cmx 2cm P81 (phosphocel | ul ose, for positively
charged peptide substrates) or Wiatman No. 1 (for Poly
(A u4-Tyr) peptide substrate) paper square. The asSPAWTENT
squares are washed 4 tines, for 5 m nut esNeXketNt:IP1274PC10
0. 75@6phosphoric acid, and washed once with acetone
e assay squares are tr red to a
al , scintillation cogkt (5 M) are
-Nlncorporatlon (cpm to v

Mie i@ quantified wfh a Beg i ntAMNAN Sk M43
. Per cent ag&_i/Mhi bi ti on iigig?gtlatéﬁ fBr each
' [0187] Conpounds of Fe (1, (2) or (3

in free formog in pharmaceutically acceptable salt

fo may exhi val uabl e phar macol og
for Jexanpl e, as ccated by the in

desri bed in th S appllca The |
experi g_ IS i ven as téat co

i} H'onO &
estion that results a cel ¥ copnt that
than that obtai neg”ust’ng the contro

wi t Hout inhibitor. In general , conpounds Qf the

i nventi on ave 0O values from1l nMto (‘] In some

exanpl e s of the inventi onOk ahues

froma0. 5 MM In other exanples DO U)

the | nti en e 650 VdPues 701 mMd Mas
e partlcular v Prom1 nMt In yet'other
es, compounds of the inveAtidn haveP AT ENT

GNF Patent No.: P1274PCl10 |1 C50 val ttes of |ess than 1

M44

nM or nore thanC 0 mM Conpounds of For (2)
ey cl FO
o] N
—/ _\k—\ O HN C11 NH M46
50 ° o
O "
N F

5 ¢d%
O o
? N c12 (;)(:)N M47
|

00!
l

F
F——F
N. _.O - O NH
O0Or 4 e 0
O ::: ~NH
O
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exhibit a percentage inhibition of greater than 50%
or in other enbodinents, nay exhibit a percentage

WO nioBlost7sON greater than about 70% agai nst onNECDUSIV0T/E81538

of the follow ng kinases at 10 nM c-kit, PDGFRa,

PDGFRb, CSFI R, Abl, BCR-Abl, CSK, JNKI, JNK2, p38,

p70S6K, TGFb, SRC, EGFR, trkB, FGFR3, FLT3, Fes, LCRATENT
Syk, RAF, MKK4, MKK6, SAPK2b, BRK, KDR, GNF@&ocRétN-:rab74pC10
ki nase, or nutant fornms thereof. [0188] It is

under stood that t exanpl es and enbodi ts descri bed

herein are for ilfustrative purposes onl
var i nodi fic ons or changes in ®4 i1
be syggest ed toﬁp;rsons Skl I'l'ed in_the art 0 \2

be i ndi uded within the spi'fit andB view tl“hls
' ?on Qnd ope of the app mIHcI ains. Al
and pat e@’épl ications cited
heroeby rnéor por at ed eference for all
purposes.P A T E N T GNF Docket No.: P1274PCl10 C ai ns
1. A conpound of NFor nul a (1) : or pharnmg

acceptabl e saltp tlhereof, wherein:
[ ndepq:ndent Iy Nor N; L hg NR-C(O,

G @))NRH )@%NR’ NRC( O) NRC( NIRCO N3
SPA)LO 2 or NN O 0-2; R1 are |
'y Ihal 0/ ¢CR 2) kR, (<%Y2)kNR7R8 (CR

)kSR9 or an optionaNry substituted G _6
al kyl , C2 6 alkenyl or C2_6 al kynyl;

| F——F o
NCDCN> ’ H\H/é\’\‘ o b2 OYNH o <N> ON N4
LA |

N D4

QoL
I
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R2 is (CR2)kR6, (CR 2) ORI, (CR 2)i_4NR7R8, or an

optionally substituted G _6 alkyl, C2_6 al kenyl or
w@2008/0sd7Rynyl ; R4 is (CR2)kR6, (CR 2)kOR9, or BEI/US2007/081538

optionally substituted G _6 alkyl, C2_6 al kenyl or

C2_ 6 alkynyl; R5 is H halo or G _6 alkyl; R6 is an

optionally substituted C3-7 cycl oal kyl, or an PATENT

optionally substituted 5-12 nmenbered ar yGNFIeLRS:0GY H1€74PC10

or heteroaryl; R7 and R8 are independently H (CR

2) kNR7R8, (CR 2)kOR9, (CR 2)k-R6, or an Nonhal |y

substituted G _6 alkyl, C2_6 al kenyl o
OR8 t og er wwth Nin each NR/7R8 ma
ulist j el riey; RI is AR 2)

opt
an option S bsti ed Cl- arjké _6 al kenyl or
C2_6 al kynyt; each Ris Hor G- yl' having a carbon
that is optionally substitutedg placed with N, O
=0, S; or two al kylene groups in (CR 2)k _pms

al kenyd or al knynyl; each optionally sub

al kyl , 1 6 al keawl or C2_6 al kynyl iSO
ha] ogsqat :
K 6! ('S 0-

L

al | yesubstitutg
P1274PC10 i ded

N8

N9

2PATENT Dockét No. :
' s C(O NRC( ESJ%NH\'RC(O)NR,
NRC( O) NRC(O), NRC( S) NRCO or ‘({N

0

Q N
Fj_@ﬁLNH Od / E4 OYNH o CITJ)O N10

©

e Q!
OO 1 Qs e O o vz
F I

E7 o N13
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NRCONRS(0) o- 2 when R1 is halo, (CR 2)kNR7R8 or C5_8

het erocycl oal kyl and R2 is Cl1-6 alkyl. 2. The conpound
wo@Rooshsu7ar 1, wherein Y is CH 3. The conpound PET/TEBOT81538

1, wherein Zis N 4. The conmpound of claim1, wherein

Rl is halo, (CR2)kR6, (CR 2)kNR7R8, (CR 2)kO0O R9, (CR

2)kSR9, or an optionally substituted Cl1-6 alkyl or PATENT

C2 6 alkenyl; R2 is C _6 alkyl, C2-6 al kgn¥lDockdeRo.: P1274PC10

2)kR6, (CR 2) OR9 or (CR 2)i _4NR7R8; R6 is phenyl,

C3-7 cycl oal kyl or a 5-7 nenbered heter
heteroaryl goRtaining N, 0 or S, each O
[ [ ed with halo or anl opti

i 4 ' yIF, R#8 R8 and it e N14
P &ently H%b v, C1-6 al kyl ; or R7\ %nd R8 together
nay forn1an optlonally substltu nmenber ed
het erocyclic ring; and each k is 4. 5. The conpound
of claiml, wherein nis 1; and R3 is hgR
al kyk, 6. The conpound, of clalnll R R4 is Cl1-6
al kyl/, kyl) or (CR 2) RB R
E tuted phenyl, C3° g : N15
- me eterocycle or heteroggyl containlng N
Oor S; and®k i's 0-4. 7. The conpqund of cl aim 6,
wherein said 5-12 nenbered heterocycle or heteroaryl
is thiazolyl, thienyl, piperidinyl, pi
pyri di nyl, pyridazinyl, pyrirn'dinylO p
Q OxNH
- E10 Y o A N16
= NH
F é
N9 O

F F‘C) y g)%D <;L§;j*%* E11 OQrAH 5 <%><:>N N17
N
<;><:> N18
|

E12 OYNH o

E13 OYNH o

g;)<:>N N19
I

139



I m dazolyl, pyrazolyl, furanyl, pyrrolyl,

di hydropyrrolyl, oxazolyl, isoxazolyl, triazolyl,
wa@z@sioshi7eyl , t hi adi azol yl, benzi m dazol yl, qui PoI/U82007/081538

t etrahydroqui nolinyl, benzo thiazolyl,
benzot hi ophenyl, benzodi oxol yl, indazolyl, indolyl,
i ndenyl, di hydroi ndenyl or di hydrobenzofuran. 8. ThEATENT
compound of claim®6, wherein said opti ongNFYocket No.: P1274PC10
substituted phenyl, cycloalkyl, or 5-12 nenbered
het erocycl e or heteroaryl containing N,
optionallyP AT E NT G\F Docket No. :,
substi tut\edPwith one pr nore substituents sd:i

o of halo, © :

R FCR 'BNR7R8,  NRCONR( CR2) PNR7RS, N20
° , (CRFQ and a Cl- " optional Iy
substltuted with halo hydr oxyl , al koxy or cyano;

each Ris Hor G _6alkyl having’ a carbon that is
optionally substituted or replaced wth N =0, S
or two al kyl ene grfups in (CR 2)P may for .alkenyl

or al knynyl; R7 R8 are i ndependentdy
or (CR 2)P-R10 ; R7 and R8 toget hgr

ringp '“:

NR R_maly form an dptionaldig substit ut N N2
an E ‘ aIIthaIn,;-ned G _6 al (CR 2) PFQlO ;
@ S} Oat R aryl , or menber ed
heterocy &Lor |etef05}y conta'ni g N Oor S5 each
of which is optionally substituted with one or nore
said substituents; @and p is 0-4. 9. The c
claim1, mhereinlﬁéid compound is of
o)
N E16 Qr © T N22
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10. The conpound of claim9, wherein RL is hal o,

(CR2) kR6, (CR 2)kNR7R8, (CR 2)kOR9, (CR 2)kSR9, or an
w@piososst y substituted C _6 al kyl or C2_6 al keeiyUS20R2081538

is G_6 alkyl, (CR2)R6" , (CR2) OR9 or (CR 2) NR7RS;

R3 is halo or G _6 alkyl; R4 is Cl-6 alkyl, (CR

2)kQ(d_ 6 alkyl) or (CR 2)kR6; Ris an optionally PATENT

substituted phenyl, C3_7 cycloal kyl or agRFDRRADR :#d274PC10

het erocycl e or heteroaryl containing NN Oor S; R6 is

an optionally substitdited phemyl, C3_7 cycloalkyl or a

5-12 nenber ed heterg;%hl e or heteroaryl con ni ng N,

Oor S; R7, R8 and are i ndependently H o[E

al kyl; or R7 and Rg‘gﬁoget her may form an opt onaIIy

substituted 5-7 gred heterocyclic ring;rand each k

is 0-4.P ATEN Il G\F Docket Noyj RCIOP1. The

conpou Sl ai m erein Ris optinnal L W/©\

subst iNteg~ItON r,an optionally hal oge ed

G _6 al kyl; R&i s optlonally substi tut ed-w

or nore subsStituents selected fromthe group

cpnsi sting of halo, cyano, nitf0, NR7R8, NRGOR7,

NRCO( CR2) PNR7R8, NRCONR(CR2) PNR7R8, (CR2) P(EQS)

(CR2)PR10O, la G 6 al kyl optionally substitutned W|th

hal o, C;'- OXy Or cyano; each |s H or
C _6al a n that i s o 0
substituted o pI c with N,
a4
10 \ /o)
N I
’L ° Q:ﬁ H,N N N._O ]
| H\'g@ N A N F
N A N F
CF3 o) F
@)
1 m © dhoo
X S -~ RN
SOCN TS SOV OV;
o} o} FF
12 | 47 o
FNF N\[(k\N NI NG H\[\/©§<F
o o £ F
13 I 48 HNTY |
N O
| A H s/\>\ K/N | SN N._O y
A Nj(k\ No A~ N F
o S ¢ F
14 49
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O =0, S; or two al kylene groups in (CR2)P may form an

al kenyl or al knynyl; R7 and R8 are independently H,
w@008/0sd7ky| or (CR2)P-R10 ; or R7 and R8 togetPEer/usionios1s53s
N in each NR7R8 may form an optionally substituted

ring; RO is H, an optionally halogenated C _6 al kyl or
(CR2)PR10 ; R10 is an optionally substituted C3-7 PATENT
cycl oal kyl, aryl, or 5-7 nenbered het er ogXEII®cRSt No.: P1274PC10
heteroaryl containing N, Oor S; and p is 0-4; wherein

gach said optlonally substi t uged eycl oal kyl , aryl, or

5-7 merRpege 'vterocy e or hete Qary onﬂalglng N,

substituents. The Honpound of cl ai M%0;
sai d conmpound-i ofOFornuIa (3): 13. The conpowfid 8f F
claiml, wherein said compound is selected fromthe

@boup consilsting of:P A T E N°T G\F Docket|

P1274P E N Tf&F Docket . R 2T N%OP AT
Ns -PI274PCLOP A 7
: E N T G\ Docket No.: ?Z‘ P AF F

18 | 53 |
S N\ z© YR N.__O
PN | H
NN N\”/LN> No A =~ N F
" ® i
O F
19 | 54 AN |
B N\ z° | ) N0
| H
N A\ NWKA N A N\'(©§<F
(@] o) F F
20 | 55 NN |
N0 _ S N._O
! H N [ H
N A\ N\[(C/ N N F
(@] o) F F
21 | 56 N |
N0 U N.__O
N A N N N N
5 \ & ¢ F
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G\F Docket No.: P1274PC10P AT E N T GNF Docket No.:
P1274PC10P A'T E N T GNF Docket No.: P1274PC10P AT E

wOLms@FsDocket No.: P1274PC10P A T E N T G\F BODKS£1007/081538

No.: P1274PCIOP A T E N T G\F Docket No.: P1274PClOP A
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G\F Docket No.: P1274PC10 14. A pharnmaceutica
conposition conprising a therapeutically effective
wa@ewans176f a conmpound of any one of clains 1-1BCHO087/081538
pharmaceutically acceptabl e excipient. 15. The use of
a conmpound of any one of clains 1-13, or a
phar maceuti cal conposition thereof, for nodulating PATENT
ki nase activity, wherein said kinase i s gNKiDockdtDG-Ra274PC10
PDGFRb, CSFI R, Abl, BCR-Abl, CSK, JNKI, JNK2, p38,
BF0S6K, TGFb, SRC, EGFR, trkBgs FGFR3, Fes, k, Syk,
RAF, MKK4, MKK6, SAPK2b, BRK, Fms, KDR c-{éﬁ]or b-r af
y t hereof. 16. A neth for
ity, conprising adngﬁistering
in need t
ffch|ve amount™bf "t hé

Ki nase, or|nutant forr
modul at flase ac

Cl

claim1 or phat -ceutlcally accept abl e CF3
phar maceuti cal conpositions thereof, wherei wd ©

ki nase is c-kit, PDGFRa, PDGFRDb, CSFIR, Abl, BCR- Abl,

@BK, JNKI, JNK2, p38, p70S6K, 66dG-b, SRC, E trkB,

FGFR3, Fes, Lck, Syk, RAF, MKK4, MK6, SAPK2h) BRK

Frrs, rap or b-raf kinase, or mutant fdfns

thereofl. 17.] The met oy _of claim 16, wherei the

conpoufd ' ectly cont ~PDGFRa N

Nr
last foorns thereof In vit o_Qr i n yiflo
18. The use of a compound of any one of ¢l ai
or a pharmaceutical conposition thereof, for-t
manuf acture of a nedi canent for treatlng a

RZnase-nediatedP A T E N T GNE' Docket No.: [ﬁﬂzmpao
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condition, and optionally in conbination with a

therapeutically effective anobunt of a second agent,
wobk@sesrissai d kinase is c-kit, PDGRa, PDGFRb, PCSBSR07/081538

Abl, BCR-Abl, CSK, JNKI, JNK2, p38, p70S6K, TGFb, SRC

EGFR, trkB, FGFR3, Fes, Lck, Syk, RAF, MK4, MKK6,

SAPK2b, BRK, Fms, KDR, c-raf or b-raf kinase, or PATENT

mut ant forms thereof. 19. The use of a caRpP®HAIR:0fo.: P1274PC10

claim 18, wherein said kinase-nediated condition or

dssease is nedjated by c-kit, 7i°DG-Ra or PDGFRb ki nase.

20. The use ﬁiN conpound of cl aim 18, mherﬁf t he

second agent 'éﬁa bronchodi | ator, an anti-i nflamuatory

agent, a leukofriene antagonist, or an |IgE bllocker;

and said second agent is adm nistered priorNto

G ®ith, fter theNCo

21. The Q of claim 18,
ki nase- nedlated sease or condition is a nmas (e}
associ ated dis , & neoplastic disorder, an allergy
di. sorder, an inflammatory disorder, irritable bowel
g@ndrone (1B "San aut oi nmune’ti sorder, a
graft-versus di sease, a netabolic synd , a CNS
rel ated di sorder, a neurodegenerative diso;ﬁer, a pain
condltlon a Isubst ance abuse di sorder, a pNion

di sl & 8r a he di sea Jgovge H “
dlsease N Napterial hypertensN-; ) N CF,
primary pul nona ypertensi on (PPH), [ Qﬂ!

cardi ovascul ar di sease. 22. The use of a conpound of
gbaim 21, whergin the mast cel} associated ¢j sease is
acne, Fibrod ﬁha5|a ossi ficans progressiva (FOP),

i nfl ammati on 8 tissue destruction, cysticN1 brosis;
renal di sease |nflannatory muscl e dlsorder HIV
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macul ar degeneration, nasal pol yposys, preventing and
mnimzing hair |oss, bacterial infections,

WO paosost7st i al cystitis, tunor angi ogenesi s, orP@DO 2007/081538
| oss; wherein the neoplastic disorder is mastocytosis,
gastroi ntestinal stromal tunor, small cell |ung
cancer, non-small cell lung cancer, acute nyel OCYytiPATENT
| eukem a, acute |ynphocytic |eukem a, nygNedywpkadlo :®1274PC10
syndrone, chronic nyel ogenous | eukem a, col orectal
@érci noma, gastric carcinoma, 7£esticul ar canger,
gl i obl astonma or astrocytonm; wherein the aﬂié}gy &
di sorder is hma, allergic rhinitis, allemgic [ j
si nusi tis, ~anaphbyl actic .gyndrone, urticarizﬁ N

angi oede ﬂer tis, allergi t
der matiti B N THeN . H
P1274PC10 nodo eryt hema nul tifonne, CF3

necrotizing venulitis, insect bite skin infl.ata
or bl ood sucking parasite infestation; wherein the

i7ef | ammat ory di sorder g heudatoid arthridi
@ eq(m spondylitis, @ t hii tQ\s/©
Sy, -®&heréi n the aut ey a0 N#%
nmul tipl e er osi s,H poori asi s, int
[ ' wmat ory bowel di sease Bl ; "a@l cerative,
dhn' s di sease,

di seasey

i ndeternindte or infectious col4ndis; Cr

rheumatoid arthritis, polyarthritis, local or systemc

scl eroderma, system c | upus erythematosus, discoid

lu pldjs e @PW@‘WB%Q%?OI%H%‘&H% B%Prisﬁﬁlfé?er@@luh’ﬁ’tnéi ﬁffﬁ‘éWP prount of a
corRuddB Oy lohs of FhiRQ N’ a8d 8 YRLAERiticAIQAERlable excipient.

panarteritis, autoi mmune enteropathy or proliferative

gl oner ul onephritis ;

15. The use of a compound of any one of claims 1-13, or a pharmaceutical

composition thereof, for modulating kinase activity, wherein said kinase is c-kit, PDGFRq,
PDGFRJ, CSFIR, Abl, BCR-Abl, CSK, JNKI1, JNK2, p38, p70S6K, TGFp, SRC, EGFR, trkB,
FGFR3, Fes, Lck, Syk, RAF, MKK4, MKK6, SAPK2f, BRK, Fms, KDR, c-raf or b-raf kinase,

or mutant forms thereof.

16. A method for modulating kinase activity, comprising administering to a system
or a subject in need thereof, a therapeutically effective amount of the compound of claim 1 or
pharmaceutically acceptable salts or pharmaceutical compositions thereof, wherein said kinase is
c-kit, PDGFRa, PDGFRp, CSFIR, Abl, BCR-AbI, CSK, JNK1, JNK2, p38, p70S6K, TGFf,
SRC, EGFR, trkB, FGFR3, Fes, Lck, Syk, RAF, MKK4, MKK6, SAPK2p, BRK, Fms, KDR, c-

raf or b-raf kinase, or mutant forms thereof.

17. The method of claim 16, wherein the compound of claim 1 directly contacts c-kit,

PDGFRa or PDGFR, or mutant forms thereof in vitro or in vivo.

18. The use of a compound of any one of claims 1-13, or a pharmaceutical

composition thereof, for the manufacture of a medicament for treating a kinase-mediated
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wherein the graft-versus-host disease is organ

transpl antation graft rejection; wherein the netabolic
wadomTe7 i s type | diabetes, type Il di abet esPCDUS2007/081538

obesity; wherein the CNS rel ated di sorder is

depression, dysthym c di sorder, cyclothym c disorder,

anorexia, bulima, prenenstrual syndrone, PATENT

post - nenopause syndrorre ment al sl owi ng, GNeSRcRIt No.: P1274PC10
concentration, pessimstic worry, agitation,

conglision. aéppeeretly breoarhinader vihs digripicdy efiastishunernyof a second
h
age%%ggﬁlrs’a GRSy & O@‘ bh&FRL Sﬁbégiﬁg S@.FZ% %Aéf?ﬁla‘%gp?rggémm,

e neurodegenerative
JNIdI qﬂ&qﬁ’OSdﬁar']FGHﬁsGRCs,EGFR,etﬂSE,FGﬂ;IRBI]FngEaanﬂq @iATe MHEK 4, MKKG6,
prion di seases, Mtor Neuron D sease (M\D), or

SAM%@%}&F@ KRRef#if osbiraiidass of mUgpt fOfHRhERAL t he pai n

condition is acute pal n, postoperat ive pal n, chronl C

o1 By cRoE G & BaPROLpHIF Bt Gra! 1 HEe sl syzgndtion o

dls%@ls%eﬂ%ééﬁi cLigt, #DGFRAAA PEIGFRP kifhkélg abuse, dr ug
habi t uati on, drug dependence, w t hdrawal syndrone or

over dose; vvherel n the cancer i s nel anonms,

gaszor Oi Mthesitd dtal cofipbRIRIf clatidg, wWHekehl the s&d¥hdl hge@kh | ung
ncer, or other solid tunors; and wherein the

brofl?hﬁfl’é'%t?rc arﬂ?‘%’e‘&g@nmétoﬁyaarga‘?ta%leflkcm’l%lagtag‘ﬂ%%rﬁrlafl igE tpocker; and said
sec&%nt ib hotBihisfetdArpRisl &, s1ﬂ1@ﬂﬁle61§kwit1§ os hedtan@pbidd & claim 1.

cirrhosis in liver, pulnonary fibrosis, or
bone marrow fibrosis. 23. The use of a corrpound of
cl alln 2Zhe wheestail ddmpbendait gann 1 8, awtepdi sl dlktih 88-niesliddddti@yse or

condition is a mast-cell associated disease, a neoplastic disorder, an allergy disorder, an
inflammatory disorder, irritable bowel syndrome (IBS), an autoimmune disorder, a graft-versus-
host disease, a metabolic syndrome, a CNS related disorder, a neurodegenerative disorder, a pain
condition, a substance abuse disorder, a prion disease, a cancer, a heart disease, a fibrotic
disease, idiopathic arterial hypertension (IPAH), primary pulmonary hypertension (PPH),

glioma or a cardiovascular disease.

22. The use of a compound of claim 21, wherein the mast cell associated disease is
acne, Fibrodysplasia ossificans progressiva (FOP), inflammation and tissue destruction, cystic
fibrosis; renal disease, inflammatory muscle disorder, HIV, cerebral ischemia, mastocytosis,
macular degeneration, nasal polyposys, preventing and minimizing hair loss, bacterial
infections, interstitial cystitis, tumor angiogenesis, or bone loss;

wherein the neoplastic disorder is mastocytosis, gastrointestinal stromal tumor, small cell
lung cancer, non-small cell lung cancer, acute myelocytic leukemia, acute lymphocytic
leukemia, myelodyplastic syndrome, chronic myelogenous leukemia, colorectal carcinoma,
gastric carcinoma, testicular cancer, glioblastoma or astrocytoma;

wherein the allergy disorder is asthma, allergic rhinitis, allergic sinusitis, anaphylactic

syndrome, urticaria, angioedema, atopic dermatitis, allergic contact dermatitis, erythema
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transpl antati on, pancreas transplantation, |iver
transpl antation, heart transplantation, |ung
WO e@aspl7ant at i on, or bone marrow transpl ant at i PET/BS2A07081538
E N T GNF Docket No.: P1274PC10 24. A conpound
selected fromthe group consisting of: or
phar maceutically acceptable salts thereof. PATENT

GNF Docket No.: P1274PC10
nodosum, erythema multifonne, cutaneous necrotizing venulitis, insect bite skin inflammation,
or blood sucking parasite infestation;

wherein the inflammatory disorder is rheumatoid arthritis, conjunctivitis, theumatoid
spondylitis, osteoarthritis or gouty arthritis;

wherein the autoimmune disorder is multiple sclerosis, psoriasis, intestine inflammatory
disease, inflammatory bowel disease (IBD); ulcerative, indeterminate or infectious colitis;
Crohn’s disease, rheumatoid arthritis, polyarthritis, local or systemic scleroderma, systemic
lupus erythematosus, discoid lupus erythematosis, cutaneous lupus, dermatomyositis,
polymyositis, Sjogren’s syndrome, nodular panarteritis, autoimmune enteropathy or proliferative
glomerulonephritis;

wherein the graft-versus-host disease is organ transplantation graft rejection;

wherein the metabolic syndrome is type I diabetes, type II diabetes, or obesity;

wherein the CNS related disorder is depression, dysthymic disorder, cyclothymic
disorder, anorexia, bulimia, premenstrual syndrome, post-menopause syndrome, mental slowing,
loss of concentration, pessimistic worry, agitation, self-deprecation and decreased libido, an
anxiety disorder, a psychiatric disorder or schizophrenia;

wherein the neurodegenerative disorder is Alzheimer's disease, Parkinson's disease,
Huntington's disease, the prion diseases, Motor Neuron Disease (MND), or Amyotrophic Lateral
Sclerosis (ALS);

wherein the pain condition is acute pain, postoperative pain, chronic pain, nociceptive
pain, cancer pain, neuropathic pain or psychogenic pain syndrome;

wherein the substance use disorder is drug addiction, drug abuse, drug habituation, drug
dependence, withdrawal syndrome or overdose;

wherein the cancer is melanoma, gastrointestinal stromal tumor (GIST), small cell lung
cancer, or other solid tumors; and

wherein the fibrotic disease is cardiac fibrosis, hepatitis C (HCV), liver fibrosis,
nonalcoholic steatohepatitis (NASH), cirrhosis in liver, pulmonary fibrosis, or bone marrow

fibrosis.

23. The use of a compound of claim 22, wherein the organ transplantation is kidney
transplantation, pancreas transplantation, liver transplantation, heart transplantation, lung

transplantation, or bone marrow transplantation.

148



WO 2008/051757 PCT/US2007/081538

PATENT
GNF Docket No.: P1274PC10

24. A compound selected from the group consisting of:

5
@iﬁ@g@@ )
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and | (I

or pharmaceutically acceptable salts thereof.
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