AM NO ESTER DERI VATI VES, SALTS THEREOF AND METHODS OF USE

CROSS- REFERENCE TO RELATED APPLI CATIONS [1] This application clains
the benefit of U S. provisional application no. 61/162, 260, filed
March 21, wadfiQy1f1bea cont ent of which is hereby i ncor porateszobye27360
reference in its entirety. FIELD OF THE INVENTION [2] This invention
relates to novel heterocyclic am no ester derivatives, and salts
thereof, which are useful in the treat ment of hyperproliferative
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[ 7] Hepatocyte growth factor (HGF), also known as scatter factor, is
a multifunctional growth factor that pronotes cell proliferation,
scattering, invasion, survival, and angi ogenesis. In order to produce
cellul ar efdeabds11063GF nust bind to its receptor, c-Mt pcusgaePi?eto
tyrosi ne kinase. c-Met is overexpressed in a significant percentage
of various types of human cancers and is often arrplifi ed during the
transition between primary tunors and netastasis ("Ml ecul ar cancer
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[007] Hepatocyte growth factor (HGF), also kmown as scatter factor, is a
multifunctional growth factor that promotes cell proliferation, scattering, invasion,
survival, and angiogenesis. In order to produce cellular effects, HGF must bind to its
receptor, ¢-Met, a receptor tyrosine kinase. c-Met is overexpressed in a significant
percentage of various types of human cancers and is often amplified during the transition
between primary tumors and metastasis (“Molecular cancer therapy: can our expectation
be MET.” Euro. J. Cancer, 2008, 44, 641-651). c-Met is also implicated in atherosclerosis

and hung fibrosis.

[008] Binding of HGF to c-Mct Icads to receptor phosphorylation and activation



Formula (1) 3 or a recemc mxture, a stercoisonctr, a geonetric

| somer, a tautonmer, a solvate, an N-oxide, a nmetabolite, or a

phar maceutically acceptable salt thereof, wherein each of Rl, R2, RS,
R4, Y1, YivoWiands:Q i s as defined herein. [0012]1n somrerasbnourmedt s,
each of Rl, R2, R3 and R4 is independently H, - C(=0)R11, -C(=0)O0R11,
-C(=0O-NR 'R la, Rl IR 13w2s_, R '02S-, R'aRl1N-al kyl,

R'0-al kyl, aliphatic, haloaliphatic, arylaliphatic, heterocyclyl

al i phati cofméﬁmabd &Ylvaté’d Ibr%ﬁ%lﬁsc (MA/#-K) s%ﬁﬁlﬁ@@@tﬁ%hy tﬂa%ﬁaﬂﬁmhgfl or
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with the carbon atomthey are att ed to, optional F forma
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hal oal | cybaascy, sbet er ocycl yl ene, carbocycl yl ene,
het erocyclyl al I cyl ene, carbocyclylallcyl ene, fused bicyclylene fused

het er obi c | ene
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aryl ene, gorﬁb]?:eteroaryl enoé h&%{ 86 %— ? 'S sel ect ed
fromO0, Isigiliogm8y ciQuingent the ab111ty of tumor cells to ovgrcome VEGFR or HGFR
inhibition alone and may represent improved cancer therapeutics. Here we describe small
molecules that are potent inhibitors of protein tyrosine kinase activity, such as that of, for

cxample, the VEGF receptor KDR and the HGF receptor c-Met, among others.
SUMMARY OF THE INVENTION

[0010] Provided herein are new compounds and methods for treating cell
proliferative diseases. The compounds or their metabolites disclosed herein may be
inhibitors of protein tyrosine kinase activity. In some embodiments, the compounds
disclosed herein are multiple function inhibitors, capable of inhibiting, for example, VEGF
and HGF receptor signaling. Accordingly, provided herein are new inhibitors of protein
tyrosine kinase receptor signaling, such as for example, VEGF receptor signaling and

HGF receptor signaling.

[0011] Specifically, it has been found that compounds of this invention, and
pharmaceutically acceptable compositions thereof, are effective as inhibitors of receptor
tyrosine kinases such as c-Met and VEGFR. Accordingly, in one aspect, provides herein is

compound having Formula (I) as shown below:

T
R N o Y1\W/Y2“‘Q
R® R?
Formula (T}



Uis CR12 or N, each of R5, R6 is independently H F, d,
Br, I, cyano(CN), hydroxyl, Rl11al211N-, -C(=0)-R', -C(=0)-01211,
-C(=0)NRI'l Rlia, -0C(=0)NR11R11la, - 0C(=0)0R11l, -NR11C- (=0)NR11R1

- NRI 1C( =OmddR1018/11108311C(=0)-R1 1 a, R1 'Rl 1aN02S-, R11@2%Us2010/027360
R1102S- R1l aN-, Rl1lal211N-al kyl, Rl '(S=0-al kyl, RL1R11N- (C=0)-al kyl,
R11aR11N- al | coxy, R11(S=0)-all coxy, R11Rl11laN-(C=0)-al koxy, aliphatic,
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fromH F, d, Br, I, -CN, hydroxyl, R "RIJN, aliphatic, alkoxy,
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het er obi cycl oxoal kyl , fused bicycl vyl anlnoallcyl fused
heterobicyclyﬂQghinoalkyI, spiro bicyclyl, Spiro heterobicyclyl,
Spiro bicyclyl aliphatic, spiro heterobicyclyl aliphatic, spiro
bi cycl oxoal kyl, Spiro heterobicycloxoallcyl, Spiro_,

bi cycl yl am noal kyl, spiro hetero q&clylanlnoalp , aryl,

het er oaryl , arylallphatlc or ,hete OB@Y|&|IpbaﬂJC~\Nﬂ¥ each of
R11 and Rlla is i ndependent y]?10 LphatIC alj:phati c,

hydr oxyal i phati c, anlqoall etk C, alkoxy i} atlc,
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al | cyl ami noal i phati c,*
het erocycl yl al i phati &g

het er ocycl yl, or carbocyclyl, with th eproviso that where Rl11 and
Rlla are bonded to the sane nltroggg atom Rl11 and Ri F , together

with the nitrogen atomthey areo® gached to, opti y forma

substituted or unsubstituted 3} ered ring @ nglhding a spiro

ring or a fused bicyclic rfn | of R12 and Rl2a

i's independently H F, Og % cyano ( lgg:yd)roxyl -NR | aRl
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[0014] I n sone enbodi nents, the a-am no acetyl group defined by RI,
R2, R3 and R4 of Formula (1) is derived froma naturally occurring
and commercially available a-amno acid or an optically isoner

t hereof . [MM@i@phnosenot her enbodi ment, the natural and eermussaieibso
avai l abl e a-am no acid is isoleucine, |eucine, |ysine, nethionine,
phenyl al ani ne, threonine, tryptophan, valine, alanine, asparagine,
aspartate, glutamate, glutam ne, proline, serine, para-tyrosine,

ar gi ni ne, histidine, cysqFl hy0|ne sar005|ne hmdlnethyl

gl yci ne, honoserine, nor hFZthwWeUC|ne ;K; | Uﬁbcystelne
honophenyl al ani ne, phe 7yé’in% or t hot yr ospfiegyy, aPtyr05|ne or
hydr oxyproline. | anot her enbodk he natural a-am no acid
is isoleucine, |gu Al ysine, nethioni | enylalanlne t hr eoni ne,
t rypt ophan, valln% al ani ne, asparaglné2 aspdrtate, glutamate,

gl ut am ne, prollne serine, tyrosine, arginine, or histidine, each of
whi ch has a Sﬂébﬁﬂigmﬂétlon at the a-position. [0017]1n anot her
enbodi ment, the natural and commercially available a-amino acid is

thet ﬁyst eim;e havi ntGacﬁtoﬁR&RﬁEsiiﬂdéFaIdhﬂl} IF, Cf, Br,3; @Q@(@Np?ydtr){n@@ﬂs] I n
anot her e men e natur o} C ayal,l abl e a-am no
acid is gBy§$ Cgaq)l:%m & QQrOIT\I FQK(@WB’EE%?E 89@/5‘%?[5}4 gach of which is

a nondchl og;t @@Rb‘OLquﬁ C Eﬁﬁ)ﬂq&}'Rﬂd,sngécefmgﬂ:j‘HENR§C(£}3LH1“qi"N‘lﬂNand) Y2
i s independe a 1v ent. grnQup, . der v%%k[ro Ny tic =0) -
Cranl | phabro Sy dd O . B A sl L i e AL R R atach
h6al i phat RER “N‘lzﬁo:@ R“(iiiJO)@h:akyi ®''RRN- C%x&%@hﬂﬁ, alko®{,=0) CL. 6
al i phatic, -Rl I%% Cﬁ,Gahyﬁhat'C sed 10?Hp%cl 1 .
G 4al | cyl ByfEosyg %’%’da o-glkfpsp Bydsoxysuhiuied agnosTofy, Dilaglioxy amipes
C7ijbicychwhnﬁhﬁnakhmbenemyﬁmthmEEMMh@mﬁMﬁ®mmxﬁhwﬁhﬂbﬂk@@kylene C1-
6hal oal | ¢ ero 8car. ene
&2 Shot er SEYRTYP TR iery i anin HGy FRRR Gy Sy GHEAMYI e, f used
Cs. nbi cychqzérmyel,yl(ﬁyds@@-a% ﬁhﬂt@tgﬂyl@y@byﬁﬂ@nﬁ, arglfiyd@x GElkoxy),
Hibicycl ylur?fg)gyaﬂc%&y,%%loxy, hc?erocygltyf%xyalﬂ(ox%%Ll%!)gy@ﬁioxyalkoxy, heterocyclyloxy,
cycloalkyloxy, (heterocyclo)hydroxyalkoxy, azidoalkoxy, fused bicyclyl, fused
heterobicyclyl, fused bicycly! aliphatic, fused heterobicyclyl aliphatic, fused bicycloxy,
fused heterobicycloxy, fused bicycloxoalkoxy, fused heterobicycloxoalkoxy, fused
bicyclyl aminoalkoxy, fused hetero-bicyclyl aminoalkoxy, spiro bicyclyl, spiro
heterobicyclyl, spiro bicyclyl aliphatic, spiro heterobicyclyl aliphatic, spiro bicycloxy,
spiro heterobicycloxy, spiro bicycloxo-alkoxy, spiro heterobicycloxoalkoxy, spiro
bicyclylaminoalkoxy, spiro heterobicyclyl-aminoaikoxy, aryl, heteroaryl, arylaliphatic or

heteroarylaliphatic;

R’ is one or more substituents independently selected at each occurrence
from H, F, Cl, Br, I, -CN, hydroxyl, R’ laR”N-, aliphatic, alkoxy, haloalkyl, hetero-cyclyl,
heterocyclylalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkoxy, and heterocyclylalkoxy;

each of R®, R” and R is independently H, -C(=O0)R'!, -C(=0)OR'", -
C=0)-NRVRM? RYRM?N-0,8-, R 0,8-, R'*R''N-alkyl, R'!(S=0)-alkyl,
R''R'"*N(C=0)-alkyl, aliphatic, hydroxyalkyl, hydroxy-substituted aminoalkyl, haloalkyl,
amino-substituthed haloalkyl, alkylamino haloalkyl, hydroxy-substituted haloalkyl,
alkoxyalkyl, arylalkyl, heterocyelylalkyl, carbocyclylalkyl, heterocyclyl-hydroxyalkyl,



Wis 0, NR'" or (CR12R12a) Mis selected fromO, 1 and 2; Qis: U
Is CHor N, Each of R5 and R6 is independently H or nmethoxy; R7 is H
or F;, Ric) is phenyl or fluorophenyl; Each of RIl and R
i s i ndepewg@ntibynibbs C1, 3all cyl, C1, 3hal oal kyl, C1, 3 hydcongzabiybso
Ch3ami noal kyl , Ch3al koxy Chsallcyl, Ci, 3al kylam no C1_3all cyl,
C6_10aryl C1,3allcyl, C5,9heterocyclyl Cl1, 3allcyl, C3, 6cycloallcyl
Cl 3allcyl, C6"10aryl, C5.9heteroaryl, C2- 5 hetero-cyclyl, or

Cncar bocy@dlydcyclwﬂyhmkwra@mwoiﬂa 1&&49@)&@11181 h@i@ﬂ)cﬁilylb@aﬂk&le bonded to
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ring.
atom, R!! and R

, together with the nitrogen atom they are attached to, optionally form a
substituted or unsubstituted 3-8 membered ring (including a spiro ring or a fused bicyclic

ring); and

cach of R'? and R' is independently H, F, C, Br, T, cyano (CN), hydroxyl,
-NR'"RY, -0Cc(=0)R!, -C(=O)R", -C(=0)OR!, -C(=0)NR''R'"®, -OC(=0)NR''R'**, -
0C=0YOR', NRM'C=0)NR''R!?, -NR!!'C(=0)OR™, -NR"-C(=0)-R'", R"'R!*N-
0,8-, R10,S-, RM0,8-N(R %), alkoxy, cycloalkoxy, heterocycloalkoxy, aliphatic,
haloaliphatic, hydroxyaliphatic, aminoaliphatic, alkoxyaliphatic, alkylaminoaliphatic,
alkylthioaliphatic, arylaliphatic, heterocyclyl-aliphatic, ¢ycloalkylaliphatic, aryl,
heteroaryl, heterocyclyl, or carbocyclyl, with the proviso that where R'* and R'* are
bonded to the same carbon atom, R'? and R'%, together with the carbon atom they are
attached to, optionally form a substituted or unsubstituted 3-8 membered carbocyclic or

heterocyclic ring.

[0013] In certain embodiments, the pharmaceutically acceptable salt is a salt with
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, acetic
acid, maleic acid, succinic acid, mandelic acid, fumaric acid, malonic acid, malic acid, 2-
hydroxypropanic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid, glucuronic
acid, galacturonic acid, citric acid, tartaric acid, aspartic acid, glutamic acid, benzoic acid,
cinnamic acid, p-toluenesulfonic acid, benzenesulfonic acid, mthanesulfonic acid,

ethanesulfonic acid, trifluoromthanesulfonic acid and a combination thereof,



[0020] I n sone enbodi nents, Qis: each of R5 and R6 is
i ndependently Hor OW; Zis Hor F. [0021]1n sonme enbodi ments, the
structure defined by Yi, Y2, Wand Qis: tal M) AA XAA "Th'eti-Q XX
X0 WO 2010/111063 PCT/US2010/027360

[0014] In some embodiments, the c-amino acetyl group defined by R, R%, R* and
R* of Formula (1) is derived from a naturally occurring and commercially available o

amino acid or an optically isomer thereof.

[0015] In another embodiment, the natural and commercially available c.-amino
acid is isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan,
valine, alanine, asparagine, aspartate, glutamate, glutamine, proline, serine, para-tyrosine,
arginine, histidine, cysteine, glycine, sarcosine, N,N-dimethy] glycine, homoserine,
norvaline, norleucine, ornithine, homocysteine, homophenylalanine, phenylglycine, ortho-

tyrosine, meta-tyrosine or hydroxyproline.

[0016] In another embodiment, the natural -amino acid is isoleucine, leucine,
lysine, methionine, phenylalanine, threonine, tryptophan, valine, alanine, asparagine,
aspartate, glutamate, glutamine, proline, serine, tyrosine, arginine, or histidine, each of

which has a S-configuration at the a.-position.

{0017] In another embodiment, the natural and commercizally available a-amino

acid is the cysteine having a R-configuration at its c-position.

[0018] In another embopdiment, the natural and commercially available e-amino
acid is glycine, sarcosine or N, N-dimethyl glycine, each of which is a non-chiral

compound.

[0019] In some embodiments, each of Y; and Y3 is independently a divalent group
derived from C) galiphatic-C(=0)-, C,saliphatic-C(=0)0-, C,aliphatic-C(=0)NR'-, -
R''N-0,SC; galiphatic, -0,8-C saliphatic, -R'NC,_caliphatic, -S(=0)C.¢ aliphatic, -R''N-
C{=0)-Cy.qaliphatic, fused Cq.1gbicyclyl C;.salkylene, fused Cs.o hetero-bicyclyl Cy
alkylene, spiro Ca.11bicyclyl Ci alkylene, spiro Csoheterobicyclyl Cie alkylene, Cy.
shaloalkylene, Ca.sheterocyclylene, Csscarbocyclylene, Cssheterocyclyl Cig alkylene, Cs.
scarbocyclyl Cisalkylene, fused Cs.iobicyclylene, fused Csgheterobicyclyl-ene, spiro Cs.

nbicyclylene, or spiro Ce jpheterobicyclylenc;

W is O, N-R" or (CR™R")m; m is selected from 0, 1 and 2;

Qis:
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Uis CHorN;

Each of R’ and R® is independently H or methoxy;
R7isH or F;

R is phenyl or fluorophenyl;

Each of R" and R'? is independently H, Cysalkyl, Cishaloalkyl, Cj3
hydroxy-alkyl, C;zaminoalkyl, C).;alkoxy Cisalkyl, Cysalkylamino C;salkyl, Csiearyl
Cisalkyl, Csgheterocyclyl Cysalkyl, Csscycloalkyl Cyaalkyl, Cs.jgaryl, Cs.oheteroaryl, Cs.
s hetero-cyclyl, or C;gcarbocyclyl, with the proviso that where R and R'*® are bonded to
the same nitrogen atom, R'' and R''?, together with the nitrogen atom they are attached to,
optionally form a substituted or unsubstituted 3-8 membered ring {including spiro and

fused bicyclic ring); and

Each of R'? and R'* is independently H, halo (F, Cl, Br and I), hydroxyl, -

NR!"*RY, -0C(=0)R", -C(=O)R!!, -C(=0)OR", -C(=0)NR!'R'"? -OC(=ONR!'R'", -
0C(=0)OR", -NR''C(=0)NR''R""?, -NR'!'C(=0)OR'"*, .NR"'C(=0)-R'"?, R''R'""N-0,8-
, R10,8-, R'R™0,8N-, -CN, hydroxyl, C).salkoxy, Csscycloalkoxy, C,.s hetero-cyclo
Ci¢alkoxy, Cygaliphatic, Cyshaloaliphatic, hydroxy Cisaliphatic, amino C,.¢ aliphatic, C;.
salkoxy Cigaliphatic, Cjgalkylamino C;saliphatic, Cjsalkylthio C,aliphatic, Ce.joaryl
Cisaliphatic, C;.o heteroaryl Cjaliphatic, Ca.sheterocyclyl Cy.¢ aliphatic, Cs¢cycloalkyl
Cigaliphatic, Cga0aryl, Cigheteroaryl, Cy.sheterocyclyl, or Cagcarbocyclyl, with the

proviso that where R'? and R'* are bonded to the same carbon atom, R and Rm,



0 AKo XOP Q

enbodi nent s,

wherein AA is an am no acetyl noiety defined by
R, RR, RBand R4; Xis Hor OH pis O, 1,2 or 3. [0022]1n sone

non-limting exanpl es of conpounds discl osed herein,

and

t heir phanvmeswtioed | y acceptabl e salts and sol vat es t lreraskoloazmso
shown in the follow ng: Table |

together with the carbon atom they are attached to, optionally form a substituted or

unsubstifuted 3-8 membered carbocyclic or heterocyclic ring.

[0020] In some embodiments, Q is:

RS | X R E s
c‘s\o N/ éss.o N/



HP i f OH, - - (OHO000 1140 oN \--( OOH OA) HN (( EN) NH2 4) 0J)QJ00 H2N-N
\ K2NH2NH2N' (7) (8) (9) (10) (11) (12)
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cach of R® and R%is independently H or OMe; Z is H or F.

[0021] In some embodiments, the structure defined by Y, Y,, W and Q is:

wdOn DT e Xty
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gt O (I o

“ - Hesg ve. %
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O
8]
AA o]
,m@/ﬁ’“ao MQ o< by, Pkt oyt
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e e T
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o
AN L)
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e ol e lcsarachs
Ay x X
wherein AA is an amino acetyl moiety defined by R', R%, R* and R*; X is H or OH;
pis0, 1,2 o0r3.

[0022] In some embodiments, non-Hmiting examples of compounds disclosed

herein, and their pharmaceutically acceptable salts and solvates thereof, are shown in the

following:

Table 1

55 Hig *é X
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[ 0023] I n anot her aspect, provided herein are pharnmaceuti cal

conpositions conprising a conpound discl osed herein, or a

stereoi soner, geonetric isoner, tautonmer, solvate, netabolite,

phar maceutwa adiby1iaexept abl e salt or prodrug thereof, amdTaszapbrosal

pharmaceutically acceptable carrier, excipient, diluent, adjuvant,

vehicle or a conbination thereof. In certain enbodinents, the

conpound is an inhibitor of protein tyrosi ne kinasc. In other

enbodi nents, the gonpound |s an |b|tor/of VEGF recepﬁzg si gnal i ng,
4

HGF recept or S|qn |ng, 1 ece Rt 8 si gr@ni Ry S ]In sone
enbodi nents, theo | -conp05|Q di stt’o
conpri ses an addltl thePa eutlc agent. \n otheP@

th

mereln further
hodi nents, the
t her apeuti c agent |s chenD utlc agent, an a roliferative
agent, an agent for treatlng at oscler05|s an agehbi?br treating
| ung fibrosis, and conbinations t Her eof . [0025]In certa
enbodi nent s, the therapeutlc agent i s adrianycin, rapanycin,
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tenmsirolinus, everolinus, ixabepilone, gentitabine, cyclophospham de,
dexanet hasone, etoposide, fluorouracil, imatinib nmesylate, dasatinib,
nilotinib, erlotinib, lapatinib, iressa, sorafenib, sunitinib,
pazopani bw@mimnimwsf er on, carbopl atin, topotecan, taxolcTwsahbessine,
vincristine, tenozol om de, tositunomab (Bexxar), trabedectin,

bevaci zumab (Avastin), trastuzumab (Herceptin), cetuximb (Erbitux),
pani tumumab (Vecti bi x) or a conbination thereof. [0026]1n anot her

aspect, prOV|d herein are hods for prewenting, aglng,
treating or n|ng e secziZty of pr ol i rat|v |§prder in a
pati ent |nfecte wiyt h e prol |Nafat|v N.1;j~isor Qgggggrlses

adnlnlstratlng @uflcai ffe t of°a ound

di scl osed herelnm tlca npos on df*sctosed herein
to the patient. 027]MQ aspe pr ovi hehiéjpls use of

t he conpound di osed reln thajébarnac i cal osition

di scl osed heref nufac ure 6f medfcdnent fo eventlng
managi ng, treatln ssenlng sevi fity o proI| hat i ve

di sorder in a pat [004.]|n Ssive entod! ment et he liferative
di sorder is netas t|c gancer .o ot her~&nbodi ts, fh

proliferative dIS dero coloh ncer astric denocard%nona,
bl adder cancer, st 'c ey cagkﬁr, Ifa%r cancery | ung
cancer, thyr0|d ca of e headnand negk, prosgagte cancer,
pancreatlc cancer, W:EL emsz t he é%%, gl i blastongg or a
nyeloprollferatlve h

I

- er eppodi menttziib
proliferative dlsor |s atﬁer erosis o, I un rosnﬁ [0029] I n

anot her aspect, prowigded hesein i saa net hasl of i Nf ,bltlmg,or

nmodul ating protein kinase activity in a biological sanple conprising
contacting a biological sanpl e with the conpgund di sclkosed herein, or
t he pharnaceutf S|t|on di scl d her . [00 In some

enbodi nent s, proth;é |na g are ceptor yrosine kinases. In

ot her enbodlnentsmithe ept or W r05| |na are and/or
c- Met . [0031]In0523t ryaﬁp ctp here| S a d of
i nhi biting proteiwsd yrosj.Ag Jij
2 e 2 Nes E? s
&~ )5) N N
= S
I R b
Q N
o © i, N
NHZ NH;, Nz N O O)j%’f

(24)

—Q H ©

s 5@ T v e s Sy

O |

N h Q 7N & NN

~ (o] N >

ang
(25) NH (28)

[0023] In another aspect, provided herein are pharmaceutical compositions

comprising a compound disclosed herein, or a stereoisomer, geometric isomer, tautomer,
solvate, metabolite, pharmaceutically acceptable salt or prodrug thereof, and an optional

pharmaceutically acceptable carrier, excipient, diluent, adjuvant, vehicle or a combination

12



ki nase, the nmethod conprises contacting the kinase with the conpound
di scl osed herein, or with the conposition disclosed herein. In other
enbodi nents, provided herein is a nethod of inhibiting VEG- receptor
si gnal i ng vamellion11663F recept or signaling, the method cowpriusaR0/027350
contacting the receptor with the conpound di scl osed herein, or with
t he pharmaceutical conposition disclosed herein. In sonme enbodi nents,
inhibition of receptor protein kinase activity, such as VEG- and/ or
HG- r ecepthlefcos i18 B&Hak@nbo@itntd Ghd cfbﬁﬁ:poﬁlﬁi 11?1 arghlnﬁltcﬁflld)lfbiogﬂihtbrt&lﬂé kighsgani sm
in a t ar _organi sm the . metho osed herein_may
corrprlsem;-l{b‘ﬁfi‘ E’L%‘L‘?ﬂﬂﬁsf CPMBOUGH 5AT WY 1T°ﬁ%f‘€%§%ﬁﬁ?%°ra’ig§%ﬂ“&§ﬁ her ei n,
or the phakemasithiliglan@onMuesedeptornsighaligd 0sed herein. In some
enbodi ments, the organi smis a mammal ; in other enbodi rrents t he

or gani sm tO% hurmﬂl SO{nﬁ eg'n&)oélmel% hhe h%’%geudcf {:él‘g%OS{hO? {Sr(ﬁs l‘gllf{rt her

conprises-contactin NASC W th AR a er apeu I'C agent.
[0032] I n &mlrhei‘rcempagpemddnpnd\ﬂumutmmt ninj athea emipidiroehtsothe Ithetapbntt:l ng

prolifera A t ses

Bont act 1 niptis 8 ElamobioeRluc oG b sy SRR MR QIR ERBALTC o
of the compoowtragissal agsﬁdorheatalgrlur@'ﬁlxdw, id ZpmBioa ion$ @aﬂGOﬁonposi tion

di scl osed herein. In sone enbodi nents, the nethod further conprises

contacti ngobdje cel by é@htuh eABoBgleitd, &lfan@éraptemeraaaﬁ&gtddﬁarﬁﬂ@maparhp&ﬁ?»] In

anot her aspect provided herein i's a method of treating a
prol i f er afemyEolimus cyerolimps, a(abwlp%gem%'é%leqnhe%phwﬁede@awﬂw%es

adm ni st egtbf@ide AdoRBraAlim@itib BsyHRE das@finils Wabkidis, AS IR lapadhi it REL | ve
t her apeuti ¢ anmount, of t he conmpound di scl osed herein or. the

phar maceutd e SBHSPEFBRN b8 AN FEEherRapiEtiny tﬂv%chaxehﬁ%lﬁﬁeﬁt s, the

net hod f Ugihdifting @midzbISRRe AkHuMbShS(HeRehrR RalRaeih | R Rl zuiBe Aﬂﬁﬂh&? ic
agent. [0034]1n a ot her aspect {€r0V| ded, herehn is . a nmethod o

i nhi bi t i nEASERBRY GetRRRHY oA é‘“ﬁh 1Bifyx), nepBuRRYeh GYectBrih Y aggrbination
adm ni st efheRgf. t 0 the patient in need thereof an effective therapeutic
anount of a conpound di sclosed herein or a conposition thereof. In

addi 11 onaltOter apelt TS denEt ololsh it APPSR Ol s Gty

[0035] I n eertivherlesagpesths seperoy bikapoliferatverdisontet mdt;panmt mdeted ofith the i
. n

prepari ”glgo{fﬁgaBQf%ﬁo%ﬁﬁg&{%&H&s aﬁ{q‘ﬂls{mﬁlg%gﬁa&ace‘a{iéah& Yelg,Eompou

of For nul gol ng nere unrari zes” certaln aspects
di scl osedahemedin camgound disolosediereing ethe phabeackitigiltcomgositiongzclosed. These
aspects aﬂéi’eif?ﬁoﬁﬁépa@i%ﬁ’ce‘:ts and enbodi nents are described nore fully
bel ow. )

[0027] In another aspect, provided herein is use of the compound disclosed herein,
or the pharmaceutical composition disclosed herein in the manufacture of a medicament
for preventing, managing, treating or lessening the severity of a proliferative disorder in a

patient.

[0028] In some embodiments, the proliferative disorder is metastatic cancer. In
other embodiments, the proliferative disorder is colon ¢ancer, gastric adenocarcinoma,
bladder cancer, breast cancer, kidney cancer, liver cancer, lung cancer, thyroid cancer,
cancer of the head and neck, prostate cancer, pancreatic cancer, cancer of the CNS,
glioblastoma, or a myeloproliferative disorder. In further embodiments, the proliferative

disorder is atherosclerosis or lung fibrosis.

[0029] In another aspect, provided herein is @ method of inhibiting or modulating
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~ herein,

DETAI LED DESCRI PTI ON OF THE | NVENTI ON DEFI NI TI ONS AND GENERAL

TERM NOLOGY [ 0037] Reference will now be nmade in detail to certain
enbodi nents di scl osed herein, exanples of which are illustrated in

t he acconpampiingliséx uct ures and fornmul as. The i nventi omrciraiseoib/ezvdad
to cover all alternatives, nodifications, and equival ents that nmay be
i ncluded within the scope disclosed herein as defined by the clains.
One skilled in the art will recogni ze many nethods and naterials

si m Ihar opro&qultm%sb @cnfmymattmw@caﬂi%qﬂd &metﬂmheg Eintictivg hlogieul kohgde used
|ntepraC|ce i sc crib erein.js nQ ., wa

' 4 e« B8 HE SREPHGA SRt BHEy AP P T e SYRRE R AETGHA o o
of the incorporated literature, patents, and simlar materials differ
fromor cB¥B@ladi ct I doire eeqbpcllmelas itherprotein dlnasts ang rdwaptontptosiné kinased it o

def dt he ik t hi
a[e)p: |n§at| gﬁ%ﬁ%?g{&gqﬁgﬁgegﬁ@&%grg%ghgeesg{%n%ﬂyﬁﬁ?oIhf[éct)vmengl dgfl ni Itisons

shal | be apg)l i ed unl ess otherw se indicated. For purposes disclosed
H83theni ¢t anetheraspres Prvisled Brspip isrq ragihadrpf dnhéitingapreiein firesinet he

Peri odi c ﬂ_lﬁmeethé)ﬁ‘lelthb&co% Q&%ﬁactﬁé&e‘l’&{a&' With thefh ol diRNARORKiRT
Cheni stry and Physi cs, Ed . Additionall'y, general
princi pl e¥r wih ¢ &ﬁ?ﬂoéltl%@ﬁﬁl%s?‘i Jereip.oInpgher prnbpdiments, proyigedhiceeindséni st ry”

» Thomas  Sethb@bd inhibhy PESF tteptsr spGn ﬁgkﬁmcﬁeéé risteRali %ﬁgmeﬁtw
"March's Advanced O gallnl c melfﬁssf@grﬁ g% % 59 and Jerry

Mar ch, Jofﬂmwwéym&ctgg&e TeqQBIRr Witk we C%E?P“d @IPFéOSéMqr?I& Oéa'ﬁllélm s of

whi ch ar epmﬁaﬁmmr@a{pmﬁ@tmlo@w HeRAE 18 Béiffe enbtIABRhASInEBEGH bbed
her ei n, ounds I[ITE%/I optionally he substituted with ope or nore

substit ue’f"‘rP tor PEigin kiasg aetivityy yelt 35 Y B HSF rsPepipigueling cagdbe in 2
exenpl i fi | &l @Y nkickihdat cdFaniShal SESmultitdtlaa g afism, aRth SRRGiiRksdl scl osed

her ei n. will be a ciated that the phrase

cubst |t ut et ey ESuERP b Bl A8 yRReT NG gLt e st pubed or
unsubst i t pHagdiceutical @ﬁip@aﬁﬁdn, didcloged 1erein. hsdob ehibodimehits, Weifalsmdis £ceded
by the term n refers tot acenent of onc or
mor e by BEBREF AR rEL Gy s peGihict timuh i e Ph et e o o
speci f i edmstibd furthereninprideint engsstingg thekinass evith agl adigtioasl, thaspeott dgemal | y
substituted group may have a substituent at each substi tutabl e

posi tion ghshine or apunWERe B Sidkd AR RAG RAR: Bithdherdi R
structure can be substifuted’ h-hore than one subst tuent sel ect ed
from a spetivity efd cghl.ovisrein the meiibd edrensisestcontasting ¢heeell Wéh altt ¢féecieme or

di ffer ent r@ﬁfeﬁnﬁ@@mﬂi@ﬁﬁlg hﬁ-l&mt [;ﬂﬁ”fQJnl'H%ﬁnJ&!cmsecﬁleke%h@Fth&phaﬁﬁaceﬁfcblphat I C
group” as used herein, ‘refers to a straight (Le., unbranched)
or br anchesmpositionsdisalqsedlprein. I ssmamsbodimess, thgﬂaf:tb@chﬂuﬁbqﬁcemmsas that is
conpl ete'yon&eﬁlgtﬁé&qhﬁ{h it GRAMhELASHOMRNOr NOre units of
unsaturation | ess otherw se specified, aliphatic groups contain
1-20 carb to one enbodj al i ti.c groups, contain 1-10
carbon at @%ﬂ I n O{I’IT‘QPE’%WBWG H’Eé’ﬁ’tdg eé?‘?ﬁﬁd?&&" Froemeeastain 1-8

car bon at gbferative difdatel in @pitent, eznbeﬂlﬂﬁmﬂétsod oainpm@ﬁdrﬁmgfeﬁn@@ tigont ai n

1-6 carbon .atons, .a et ot odi nent s hatl C_groups

cont an_ Setsan BisH ChiishieatRin FhpTEH PR CoraB T PGS, bot ar e
not | i m t@iskidsed hdréin @fthe plfanbio@ﬁtﬁhﬁﬁmpsymmlgcwb@nrm Im&ﬁu‘bﬁ‘lbbﬁlmbﬁtﬁl

al kyl, | epe or . al kynyl grqups. .[0041] The term "al kyl "

s e HEY RO Bt tptise bk beeTHeRERR STt oRSh. cha n
nonoval ent hydrocarbon radical of one to twenty carbon atons, wherein
the al kyl [003di cal mepother agpeet, proaided/ heseib stai maghod bt uﬂlﬂnéipemldmﬂgrqwtw th
one or noj f F :

ol phat | capannt AR oAEREk LRk IS L AERL AR Bhorvg, o)
ethyl (Et therammqunt Qﬁqcnoawwnd(dummsed hareprasp gbmpos@iag @iecH3) oth@- pr opyl

(i-Pr, i 'Qﬁ%ﬁﬂeﬂts,‘ fGEHS ﬁﬂ‘ther]cbplﬂlti%g a&nﬂh@érinélinbaldhiﬁhnal fhgég%g %QHS )
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i nclusi ve of both straight chain and branched saturated carbon chain.
[0042] The term "al |l cyl ene", as used herein, represents a saturated

di val ent hydrocarbon group derived froma straight or branched chain
sat ur at ed vy ds1oaawéon by the renoval of two hydrogen atorrisz@nz7is
exenplified by nethyl ene, ethylene, isopropylene, and the |ike.
[0043] The term "al kenyl" refers to |inear or branched-chain

nonoval ent hydrocarbon radical of two to twelve carbon atons with at

| east one[gpsse of %ﬂﬁl@tﬂdf @.péc@rprovﬁdc@herma 1AIID BRHOA STPFRpartiZmelasdl e
bond, wherein the al ken optionally substituted

i ndependef %W”@ﬁ“’tghangﬁ’éet%’fd ﬁﬁ%"‘é‘ F'ig?‘ﬁ’@%? OfBYR(}-bed herein, and
i ncludes radicals having "cis" and "trans" orientations, or

al ternati yeBg], "E" Thmﬁbrégﬁingme’r@mmﬂaﬁm cenﬁizampbc%dﬂoﬂuséd%m indtis ar e

not limt e 1ntextd6€££)g¥l egglfge“ nature{]?{hese(asl)epts%;g ))ther atSpOeg 3 a1gd en%_| (211ments are)

and the | 'K ers near ofr
branched rdesodhedInend fuly belog.ar bon radl cal of two to twelve carbon atons
with at | east one site of unsaturation, i.e., a carbon-carbon, sp

triple bond, wherein IﬁﬁfﬁAﬁbbﬁﬁE@Cféﬁﬁb@@éFﬁﬁEH@@Eﬁﬁm@”a' ly

substi tut ed mdependently W th one or nore substituents descri bed
but are not limted to, ethynyl (-0eCH),

her ei n. es |nclude
propynyl ng%'a'\'? %%F&%LTEW NALQGYe. [ 0045] The term

"cycloallphatlc" (or "carbocycl e", "carbocyclyl", "carbocyclic ring"
and "cycl @BTlcyl ") Reffearswillmoa lenndy ml dentl tmertaiulembvcﬁinam disclosed

non-ar Oma‘}lergtn exgmfajl a(Sfew iC rareo?lusttra% r}/thggctcg&ﬁaré]?f‘ltngg%uolmn& orm as?’ to 12

carbon atons as a nonocycl1c ri ST At ons As -4
bi cyclic ﬂ?hwgveancyaﬂtended:@mbmyﬁ hl@'snamm& mgdifications] endaxjoivscreathatngny

arranged, , f fﬁ%l Cycq%nethe ?CE) éald1p<%l(§:s¥(? 396111 éebneclb%r tgel c]mln? Cﬁ‘{e sRified 1§’t1@b

system and
arranged aswil igcagyich ma{lssme]mda rang @atel]lalsglmﬂerrw ec&mateabtbehogg/dﬂscréjed phatic

groups | nﬁériﬂg %@d%u%@ wBli h'eB%%;ﬁcg i Posci((‘l){l%ﬁglabg%l'lbedq%& nqg‘ir{ﬂﬁ)gyéy’ and

cycl oal kyny er exanp es cycl oa atic groups Inc
cycl opr oplimitedcty dhegirihaogh andoyaierisire ik th¢ event-thay @nweﬂmre pf-teqipgorporated

1-cycl Opeﬁ{era%]rf 'BXt%nts :me:Mﬁ- l@ﬂ‘%ﬂénaﬁ c@@éflfrom%%# ﬁ%ytl'n’s application,

cycl ohex-1-en l)p/ e , l-cyclo
cycl ohex a@pbﬁlyg butéhyt reitRsse Wﬁnefévstﬁ‘emyﬁage @@nbmmhnm@y@ toeléey| |,

cycl oundegyd ap E&g&p&ggggyl and the like. [0046] The term
"car bocycl yl ene as used herei n, represents a saturated dival ent

A AR TR RN M et e A R
hydrogen atiRemed. FenslimpSeaiResdd Hekedt] tHeYhemical elements are identified in
accordance with the Periodic Table of the Elements, CAS version, and the Handbook of
Chemistry and Physics, 75" Ed. 1994 Additionally, general principles of organic
chemistry are described in "Organic Chemistry", Thomas Sorrell, University Science
Books, Sausalito: 1999, and "March's Advanced Organic Chemistry" by Michael B. Smith
and Jerry March, John Wiley & Sons, New York: 2007, the entire contents of which are

hereby incorporated by reference.

[0039] As described herein, compounds may optionally be substituted with one or
more substituents, such as are illustrated generally above, or as exemplified by particular
classes, subclasses, and species disclosed herein. It will be appreciated that the phrase
"optionally substituted"” is used interchangeably with the phrase “substituted or
unsubstituted”. In general, the term "substituted” whether preceded by the term
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cycl opropyl cnc, cycl obutyl enc, cycl opentyl ene, 1-cyclopent-I|-enylenc,
1-cycl opent-2- enylene, and the like. [0047] The term "heterocycle",
"heterocyclyl", "heterocycloaliphatic", or "heterocyclic" as used

i nt er changeabiiy/1feéxi n refers to a nonocyclic, bicycli ecrasziinzgel i c
ring systemin which one or nore ring nenbers are an i ndependently
sel ected heteroatomand that is conpletely saturated or that contains
one or nore units of unsaturation, but which is not aromatic, that
has a si nodiofdiynbr of, réftr &qhmptacmntdf%nf &ishor® hydrépen Palca il £givéne or

nore ring atons ar bsti.tut nd nden th one or
mor e subsERElERYE: {15 S 3 i e o ssh GG E dicoed

Eet er OCYGllthJnally Supdtitaicyelpylay, havd’nafagueﬂmncdt eaihlsmfmﬁlta@ & pasition of the
eterocyclic’, droup is a nmonocycl e, havi rin ers g

1 Fo 6 e Wikaiite e SeBgReSHiae &G oitren Be AL PR RO

S, wher ei bnd dabstiiear selected froy taispatitlel gromiplhld substitedt iyt e eﬁhk&tl(bl’batﬁﬁble OXO
to provi dﬁ'tthe I’Oﬁ% SO or S2, PO or P02, with the proviso that when
the ring P&reENEHG 87’2\‘3’r|ng, there is only one heteroaton) or a
bicycle having 7 to 10 ring nenbers (e.g., 4 to 9 carbon atons and 1
to 3 het et@dflons séhewtetliphanl & "aliphatic goursS as witd heein, efts 1Sa graighti s

optlonall t SO
or sce. PR RPN R, Rbu R el L R SR BB R P
het er oat ommnalmluf adturateder thet Gontainy dne opnors mlﬁmfuld@@ratm: Qulpss Othh@m

het er Ocycé[%cﬁ’gﬂj 'aﬁﬁ“aﬁc %%ﬁ}ps cH§t§iq IVEOthern aQt@Eny 'f[ﬁ"go%g-:’ ent® th‘n'effi‘tls la}‘l%hatu[;

unsat ur at ring, eterocyclic r|n% Exanpl es of hetero ic
rings i ncligues copgm laerecai’qv@n atpingrilp eidlenepbogynents| afiplpatig proups contain 1 8
tetrahydr gfihdn 2%l m s@hl 'abﬁ@;f é?xflﬁt')ﬁﬁmﬂs : ahbﬁitirc%mﬁ@ Qi barbon atoms, and
tetrahydropyranyl, P yrany t et r allydr ot hi opyr anyl, pi peri di no,
mor phol i n#,Yet %h%ﬁﬁb?ﬁh’@fﬂithé iphati¢ aﬁa@wpntalpﬂﬁa&mn APIDS. 3‘%6%@?1}?é?t522| nyl ,
azeti di nybrouigi@Rydut ale RbQImRRM o, nlh&mr%mdiglmyttmtc@efﬁmmﬁmmd

t hi epanyl , oxazepln |, diazepinyl, thiazepinyl, 2-pyrrolinyl, 3-

pyrrol i nyflvli aadimeAfrenyloaralkyoyl gipps. 4H pyranyl . di oxanyl
1, 3-di oxol anyl, pyrazolinyl, dithianyl, dlthlolanyl, dihydropyranyl,
di hydr ot hjoeap! , di Mieheod MI@myds ,usqﬂylkﬁitﬂ'bfedltdﬂybdmtddmﬁﬂat dM\branched-

by eycof B w%@%aﬁyﬁoéa%%%dw’ R Pty wherein th ally

gz abi cycl lmﬁﬁal?n@]ﬂaepmylly suBHtmdmhye:penﬂeanmIzonew Inared;ulbdnmynts dyl ureas.
ome non- |, i n.ti er.ocycl

2OTC o oot BT R et e AEDRL B il I BB s 0 o

at ons on mhdylr(Meg- CéHsb eyl Et, FEHHCGEY), WiprdpybePr,(r=0ppyin CE CRAL ), @-

Clbst | ¢ ut BT e o e oo PRI SO b R R P pE Bt o
her ei n. N@)ﬂ@i@! 1-bdPI6 SRGTH(G20:/02-0.271 E6Bu, [sG0 48 ]- CFH&H:G’EHBCHz) 2-
et er o0yl gl enor RmUBSHIRKEI,), | BALANERLR ACTONIRHEL o ReYC i

or tr|cyc Icori
i ndependeprnky (- ﬁ@ﬁﬁéﬂz%ﬂ&b%mﬂléﬁﬂ(ﬁm@ﬂsﬂﬁ Mﬂmlétw (s at ur at ed or

that cont gt eRSol JIRES b (S ENSBIERS) Apc it 0 |5 ot

aromatic nts o at't at rest of the
mol ecul e. CHEGHOHHE:)0 et Wﬁfhﬂeltb@ryﬂ)(:(}b{bfilﬂi@ﬂﬂﬁﬁocm)ef byl o

het erocch; @Eﬁéﬂ{gdﬁzég e)? %l (£ rfggé}ilﬁﬂ‘éﬂtcﬁis 3_hex

"het er ocyc i C-Su fut ed(al koxy radi cal
wher ei n oﬁvg?éhcéfs é-‘érb%ls)) dsmethid-2aentibtEEEa e EHAH:), hanethybE- of t he

nol ecul e. !H}@A}:, 5] -

heterocyc?l C- gl’:ﬁ[g Q{W@k{%{aﬁl no ?%%ﬁ(ﬁ@?f?f)ﬂ? rH(%)gZ)er% atom

serves asmethy- 3ametnafé thfd{sﬁi@Hn@ D0, 3-methylespensf (CHECHSIE KIH(EH)Dha3t er m
" het er ocy gl gy but{rletf(ftbﬁg&(@l{d@i‘%ﬁ)' @%y(fr‘rhétﬁylsz%%}l'(t'ﬂf(@ﬁ @i?fﬂ%“l radi cal

wher ei n oxygeh atom serves as t attaching point to't rfest of the
heptyl, 1-octyl, and the like. The terms "a.lkyl" and the preﬁx "alk-" as used herein, are
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[ 0052] The term "hal ogen” refers to F, Cd, Br or |I. [0053] The term
"unsaturated" as used herein, refers to that a noiety has one or nore
units of unsaturation. [0054] The term "al koxy" as used herein, refers
to an aLkwognouppsias previously defined, attached to trhe/uyseiivei7pe
carbon chain through an oxygen ("al koxy") atom [0055] The terns
"hal oal kyl ", "hal oal kenyl" or "hal oal koxy" refers to al kyl, al kenyl,
or al koxy, as the case may be, substituted with one or nore hal ogen

atoms. [ OQfbivher Hot siaichadheialahCyrhehed sahdscdaedn b€ N, represents a
hal oal I cyl noiety as described herein, but has two points of

at t achnen t he f - [ 7 . | " used

al one or g)s()h%art o;r ﬁggngraé]é&&ﬁg? %‘a Sgﬁlgegelfl’nrgﬁgsrelégpg%ﬁrgt,reghlg?gl tkoxy" or
"at yl oxyahydegdatbon gfoap derived from esiyaitlit or bramcbyddhiain, satmrackdthydrogaghon dy the

car bocycl | ' ' ' e '

rorbor o, iporiSRoRYShERE, ARKL O RelAhRtptty lduld, (R EE i ,
each ri ngaidth¢ e. system contains 3 to 7 ring nenbers and that has a
single point of attachnment to the rest of the nolecule. The term

“aryl” mapnoly usedThiiegh enenge Aty toMnkd} ok Bendi8d BhaiPhlovibRg” . Some
non-limtj ndg exanpl es of aryl rings include phenyl, naphthyl, and
T @%@

ant hr acenBydrqcobomyatical of &y ariotaplys Eaon atoms Wil ler pre e of WREEEMk s an
aryl syst e asrfdesebb st double bond, wherein the alkenyl radical may be optionally

substituted independently with one or more substituents described herein, and includes
radicals having "cis" and "trans" orientations, or alternatively, "E" and "Z" orientations,
Examples include, but are not limited to, ethylenyl or vinyl (-CH=CH,), allyl (-
CH>CH=CH,), and the like.

[0044] The term "alkynyi" refers to a lincar or branched monovalent hydrocarbon
radical of two to twelve carbon atoms with at least one site of unsaturation, 7.e., a carbon-
carbon, sp triple bond, wherein the alkynyl radical may be optionally substituted
independently with one or more substituents described herein. Examples include, but are
not limited to, ethynyl (-C=CH), propynyl (propargyl, -CH,C=CH), and the like.

mn

[0045] The term "cycloaliphatic" (or "carbocycle”, "carbocyclyl”, "carbocyclic
ring" and "cycloalkyl") refers to a monovalent or multivalent non-aromatic, saturated or
partially unsaturated ring having 3 to 12 carbon atoms as a monocyclic ring or 7 to 12
carbon atoms as a bicyclic ring. Bicyclic carbocycles having 7 to 12 atoms can be
arranged, for example, as a bicyclo [4,5], [5,5], [5,6] or [6,6] system, and bicyclic
carbocycles having 9 or 10 ring atoms can be arranged as a bicyclo [5,6] or [6,6] system.
Suitable cycloaliphatic groups include, but are not limited to, cycloalkyl, cycloalkenyl, and
cycloalkynyl. Further examples of cycloaliphatic groups include cyclopropyl, cyclobutyl,
cyclopentyl, 1-cyclopent-I-enyl, I-cyclopent-2-enyl, I-cyclopent-3-enyl, cyclohexyl, 1-
cyclohex-i-enyl, 1-cyclohex-2-enyl, l-cyclohex-3-enyl, cyclohexadienyl, cycleheptyl,

cyclooctyl, cyclononyl, cyclodecyl, cycloundecyl, cyclododecyl, and the like.

[0046] The term "carbocyclylene”, as used herein, represents a saturated divalent
hydrocarbon ring having 3 to 12 carbon atoms as a monocyclic ring or 7 to 12 carbon

atoms as a bicyclic ring by the removal of two hydrogen atoms, and is exemplified by
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herein, but has two points of attachnment to the rest of the nolecule.

[ 0059] The term "heteroatyl"™ used alone or as part of a |arger noiety

as in "heteroarallcyl" or "heteroaryl al koxy" refers to nonocyclic,

bi cycli c, vamebidmiosscl i ¢ ring systens having a total of pbirnszd10027360

fourteen ring nenbers, wherein at |east one ring in the systemis

aromatic, at least one ring in the systemcontains one or nore

het er oat ons, wherein each ring in the systemcontains 3 to 7 ring
menber s apgidphdlichasydobsiytah.e a@poﬂtymé 123y LIBITREHyIch lichdogeS- Of the
nol ecule. The term"h eteroaryr be used interchangeably with the

tern1"het@ﬁ3§PVW fedige or the tern1"heteroaronat|c" [ 0060] The term
"heteroaryl ene", as used herein, represents a heteroaryl system as

descri bed[(9dTlei n, D4 tehmgletem)rqﬂai l‘ite&r@:ﬁrclglt t"aahﬁmtoah@aﬁﬁ'eoﬂ est of the

?ID:,]SSU: ﬁci'I%P ocy%} ]as Lst(? Imerchan abqgherfm Pg“%erits()faur{,l%{ rc.a y)fCElC g)Llﬁyﬁhce%retF%%TlX !

N- i m dazotiyg s,yst2m|mwtila]z oﬁq,dr,moﬂe- mr(g mlazhbi'syﬂrq anﬁndepmddlazr(sbly¢ted heteroatom

g I())S(g)z(g‘lz;lfn}a tR]a_t is co gi@%ﬁy é]lrdted;s ci;r (t) a?xo%%ay >f)né: (r)rrzné Oré('fal‘l%% ﬁsa‘mﬁ:%?na %Qtl yl,

3- pyri dyl whi¢h pyuot dgymatlczthpylas mmglﬂydn;ltozﬁattaplymémdhmett of the IH}Oﬂacurlb.c(Dmyl :

pyri dazin . - pyrj I . 1 hi | . .4-1hi I .. 5-

t hi azol yl , XII rf“%? Pa%%ti)[gf 8%@ tgo?l,ztﬂ)gﬁ%%lgft%%%%p% I%lt}g(tv‘rﬂlihaozr% Pry'?‘%%es?{%?lt,ugnts

2-triazol QeLBCIdmd bgowrlnacrod srahodingentst this Sreyeroey@e't, Mhicemyeyclyldyr azol yl (e. g.,

2- | - ' I,
R o el T kR

1,3, 4-thi @m dztoﬁyﬁrbomat@nsandtlho &mtaxmtblws selqgted dpinWi O, Py 8, wherdip tha 3i nyl |
and the f Qijl:l Qéﬂ)tﬂﬂal? d;%?!s‘?ilnﬁé& w@?&%‘omng%%?!) Y(%pm\t?@ermg rUE;y tl‘»@ or SO,, PO or

benzothlo hen , 2-1n purin qgui nol'i nyl
(e.g., auiwlttbrhemqusoshaqwhmm g is aar@ambﬁ@ﬁ mngslﬂ)ere @pnlmmqm nol i nyl
(e.g., rla BYehvele Bavil qbﬁﬁ%_]‘n@ﬂ‘lbcrs Qe 4ltb§9é}H(‘fM$dz§‘a)ﬁll)l 03 WO
2010/ 111063PCT/ 2010 02736 0062 he term su her uscd

al one or Dhateipadems glegfed Epmihh 0§§>ovhe&§1 the ﬁyr%ﬁwpwf/y subgiteted withy

respecti V@ﬂe%rﬂioi’@dx@%prf)ﬁ@é ﬂ‘a@ht%u §6%r 50,106 of 8O " al kyl sul fonyl ™,
refers to a sul fonyl radl cal If)stltuted vvlth an al kyl radl caI

"o nosul ORI T andhelé ‘?cgfﬁlélrmﬂ’ ccpgpRRdEY ARSI Fhg) ohl

subst i t ut GdtissbdybiyElplsatichdes radicatalherd itatdogele tadiouls befavail deth b sSnRdl?) .
partially unsaturated ring, or heterocyclic ring. Examples of heterocyclic rings include, but
are not limited to, pyrrolidinyl, tetrahydrofliranyl, dihydrofuranyl, tetrahydrothienyl,
tetrahydropyranyl, dihydropyranyl, tetrahydrothiopyranyl, piperidino, morpholino,
thiomorpholino, thioxanyl, piperazinyl, homopiperazinyl, azetidinyl, oxetanyl, thietanyl,
homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 2-pyrrolinyl, 3-
pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl,
dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl,
pyrazolidinylimidazolinyl, imidazolidinyl, 1,2,3,4-tetrahydroisoquinolinyl, 3-
azabicyco[3.1.0]hexanyl, 3-azabicyclo[4.1.0]heptanyl, azabicyclo[2.2.2]hexanyl, 3H-
indolyl quinolizinyl and N-pyridyl ureas. Some non-limiting examples of a heterocyclic
ring include 1,1-dioxo-thiomorpholinyl and heterocyclic group wherein 2 carbon atoms on
the ring are substituted with oxo (=0) moieties are pyrimidindionyl. The heterocyclic
groups herein are optionally substituted independently with one or more substituents

described herein.
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[ 0064] The term "carboxy” or "carboxyl", whether used alone or with

ot her terms, such as "carboxyal kyl", refers to -CO21-1. The term
"carbonyl ", whether used alone or with other terns, such as

"am nocar pomgi1v/10063' car bonyl oxy", refers to -(C=0)-. [ @0FASTHen27860M
"allcylthio" refers to radicals containing a |inear or branched al kyl
radi cal, of one to ten carbon atons, attached to a dival ent sulfur
atom In other enbodinents alkylthio radicals are |lower alkylthio
radi cal s [EM9INg ondhé @rth hlﬁemo@alyhma‘l ﬁtu@(ﬂﬂlereﬁi}lﬁprdﬁmd Iiwﬂot:jrdng, exanpl es
of "al i (CH3

"hal oal kyﬁ’k"%‘iq‘&"fﬁ%%yé‘% “rtgc?y%& “éd‘%h °c?8r‘?f P h‘é "é?’“}?&rﬁ 3§|aw}deleega?n§§| of

one to temleaxhorroatoonsyd tiat tsaclhﬁdtety@atamdﬂwaihemllﬁmk &wrora{oﬁermutknf ot her
enbodi ment s | oal kyl.t-hi o radl hi o r.adi cal s
v g onErpsRERD 2 YDk RotRE®. S Ry RORh o R ey el 1S
"hal oal kyhtoh:mﬂé. i ncl ude tr| f I uor onet hyI t hi o. [0067] The term

"all cylam no" refers to "N-allcylam no" and "N, N-di al | cyI am no" where

di cal
W tn two BITET sl R s (TR oS Riheliielo RaRpR e ool o

ecti ve er e
al kyl am nidicaldTestern Hheterocyylalion kﬁ)f¢ramh¢wcwlatﬁubﬁm§e¢?émxmgadmb or two

al kyl radbvﬁé’rbﬁ oQ{rggR%nFs@nééa%t&aaﬁtQ&{hglado% th@ltegt%?h%%otl&ul@ Phd £RYEN

atom In stil di nents lam no radicals are ower
al | cyl am riwtqr%@zzlall%laww rﬁéer@)t@életewcrq%wéébse@iqdéwyawam@éwberem

non-1im t hing e%@dme@@sstthghuafcﬁmésmﬁtltmwy &¥and ACte&R] STnk REhude nmono or
di al I cyl am no such as N-net hyl am no, N-ethylam no, N, Ndi net hyl am no,

N, N- di et hylicirenelylons deferdo haiesyc oubsitatehkodyaratienl iR REYSeh 88 s t 0

ani N0 gr osdpses ayMhe Sﬁchﬁggoxbﬁsmes&b%thé Mb1REhIdM TR (RS "IRferdcV8yiahMb"
radi cal s, Sone non-limti nglF exanpl es of arylam no include

Npheny!| anfefs tohateroskRics sy %@ﬁf%eﬂ rafigal JhoICHRIERECH HEMSHVS 2 HEl ude

subst i t ut gghcBife poifk 1@ g et bitBe fﬂ@t&éﬂl@ M1 kerinRetérdglchlleylendas used
2010/ 111063PCT S201 /02736 2069 The term "hcteroaryl anmi no” refers

to am no 5‘&’[55 el‘S\MJﬁt ﬁerﬁ%(,‘ ﬁlOle as descrlbed herein, but has two points of
attachment to the rest of the molecule.

[0051] The term "heteroatom" refers to one or more of oxygen, sulfur, nitrogen,
phosphorus, or silicon, including any oxidized form of nitrogen, sulfur, or phosphorus; the
quaternized form of any basic nitrogen; or a substitutable nitrogen of a heterocyclic ring,
for example, N (as in 3,4-dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or NR (as in N-
substituted pyrrolidinyl).

[0052] The term "halogen" refers to F, Cl, Bror I

[0053] The term "unsaturated” as used herein, refers to that a moiety has one or

more units of unsaturation.

[0054] The term "alkoxy" as used herein, refers to an alkyl group, as previously

defined, attached to the principal carbon chain through an oxygen ("alkoxy™) atom,

[0055] The terms "haloalkyl”, "haloalkenyl" or "haloalkoxy" refers to alkyl,

alkenyl, or alkoxy, as the case may be, substituted with one or more halogen atoms.

[0056] The term "haloalkylene", as used herein, represents a haloaikyl moiety as
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substituted with one or two heteroaryl radicals, Some non-limting
exanpl es of heteroaryl am no include N-tbienylamno. In other

enbodi nents, the "heteroarylam no" radicals include substituted on

t he het er o¥@ 9010411068 porti on of the radical. [0070] The tPEMMS2010/027360
"am noal kyl" refers to linear or branched al kyl radicals having one
to about ten carbon atonms any one of which includes substituted with
one or nore amno radicals. In sone enbodi nents, am noal kyl radicals
are "| owerdesaribad hatelay bit hasrslio@aing of atichiger ethé @stSif theaadldzar. at ons and
one or nore amno radicals. Some non-limting exanples of such

radi cal s ude a thyik & utyl or
am nohexytdbglf]oon] ‘g%ﬁrﬁl Telﬂcq%/ g%%égﬁt Pﬁz@}a@%’ﬂﬁ@&%és P()H?;ﬂif&

radi cal s Saridsedyt ot "adylesiyallylataiesytoaminaeycha dicydicsandltricyslinearmaindidringnt s,
al |l cyl am I S
navi ng-al Ry A TSP S B e PR m AN RO Y e B 8
enbodi rren'§}§femells Ripmat. mdatelayeichy ingiie dilesyssamecdntaigs B taf Hog mambarpanididhat
radi cal s Rav sngleaaomf{taehn%{t%tpefreg@?ﬂle &oiebﬁlsefhe@enmgfé e ns2qe
non-limting exanples of suit kyl'am noal | adi cal's i ncl ude
nmono or dimgrehangeshly svith thettersn "awéhg"aﬁom@ﬂqnétﬂhwga%ﬁrnﬂmﬂﬂwl rings

N, N- di net ﬂ%iud@ﬁﬂeﬁ eﬁaBMﬁhyl g\lldl}[-nqlﬁa% I{yl am nonet hyl, and the |ike.

[0072] The term "al | cyl am noal koxy" refers to al koxy radi cal s

substi t ut th aI | a oradlc Sone non-limting exa Ies of
sui tabl e &%P%Yyl am ﬁli%?é%%e?e Loidos{ éeieﬁ‘efeﬁffée“ﬁ&ﬁa%f'ysﬁf“aﬂs 9%0%)
subst i t ut eeinHuehas@so Pbinte biwtaclirhdrowttonit of iNe Mdico®e.nyl am noet hoxy,

N, N- di et hyl am noet hoxy, and the like. [0073] The term

"al | cyl am | ko " t | ko [ tuted th

2l kyl o S Boxy 1 20 BN enele sl R uBhei s phP ST AMET UG 26

al | cyl ami H@@kd@mﬂwlﬂ &k Shaterpadinlkatys réfers ta;delonmho, lmyclah alddayityciiabisg i t ut ed,
h

et 2 DRI LARANE! DN hgton MR SMRCHIRRL v,

li ke. [00%4feMHgaomntin, ﬂfdeﬁsmwymghaythé S}fseﬁmostamaonqqnmre lwrercmcamc hed

al kyl 1 adl,fabia LA AOSslS c%nfaﬁgstt@ﬂgﬁ% Qe AR ALK AR pBfne 41 O

maybe substitute nore car cal s.
non- | i m t atipghrasas tpphessstef theumdhecnlgdMedera Thetetoaate mﬁaﬁ)b osey iviseraijangeably
car boxypr i ihe te?‘ﬂd'héta‘@argd Ilﬁ‘%" or the term "heteroaromatic",

[0060] The term "heteroarylene”, as used herein, represents a heteroaryl system as

described herein, but has two points of attachment to the rest of the molecule.

[0061] Some non-limiting examples of suitable heteroaryl rings include the
following monocycles: 2-furanyl, 3-furanyl, N-imidazolyl, 2-imidazolyl, 4-imidazolyl, 5-
imidazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl,
N-pyrrolyl, 2-pyrrolyl, 3- pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-
pyrimidinyl, S-pyrimidinyl, pyridazinyl (e.g., 3-pyridazinyl), 2-thiazolyl, 4-thiazolyl, 5-
thiazolyl, tetrazolyl (e.g., 3- tetrazolyl), triazolyl (e.g., 2-triazolyl and 5-triazolyl), 2-
thienyl, 3-thienyl, pyrazolyl (e.g., 2-pyrazolyl), isothiazolyl, 1,2,3-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,3-triazolyl, 1,2,3-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-
thiadiazoly!l, pyrazinyl, 1,3,5- triazinyl, and the following bicycles: benzimidazolyl,
benzofuryl, benzothiophenyl, indolyl (e.g., 2-indolyl), purinyl, quinolinyl (e.g., 2-
quinolinyl, 3-quinolinyl, 4-quinolinyl), or isoquinolinyI (e.g., 1-isoquinclinyl, 3-

isoquinolinyl, or 4-isoquinolinyl).
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WO 2010/ 111063PCT/ US2010/ 027360 [0075] The term "aryl oxy" refers to
optionally substituted aryl radicals, as defined above, attached to
an oxygen atom Sone non-limting exanples of such radicals include
phenoxy. MI®ZB)/THesst erm "het eroaryl oxy" refers to opti ecxSy10/027360
substituted heteroaryl radicals, as defined above, attached to an
oxygen atom [0077] The term "heteroaryl al koxy" refers to
oxy-contai ni ng heteroaryl al kyl radicals attached through an oxygen
atomto oxdoez] radi cad ﬁ:rm [sﬁm‘a’x&]l"T eth@ fukad alone bolalidsy toadtice yekms suef &r s t o

o’ rach SEPSIRR S e Ferbnal] Piienioc Ry de s i RATE °°

radi cal s refts ﬂb& saldeliyt taﬁiﬁﬂ|shl}stiﬁlwk18wh1htauta&§|1 Mﬂlbd‘l fhiedifg a ﬁ]qkaﬁﬂfon}ak-k oXy or
hydr oxy. gggég The terms "fused bicyclic", "fused cyclic", "fused

bi cycl y1" ‘fused cyclyl" refer to saturated bri dged rlng system
which refers to a bicyclic ring systemthat is not aromatic. Such a
syst em majfedint ai nThetimat "edfagyl'c bmjingyalfaa]!” wnd suideramidyll, refouto anot

ot QEhASFRA AL M 3, SRR SIS (DM e

radi cal or heteroatomradical. Each cyclic ring in a fused bi cycl yl

can be ei Rl a carboteyelsaosy" o "weioayIbayhetepusedrlanspr Bk pHEyEMiayi ng

6 to 12 akRpss '%%'Boﬁ@ll@f“r@fé&qgrcéﬂf Tﬁé@ﬂ@l‘&rboﬂﬁ" hethediEEPalbrd oPIwvith
[4,5], [5,5], [5, 6] [6,6] system  and bicyclic carbocycles havi ng

9 or 10 rPHEY %rtnénsgdb%ﬁ a%eowboawg@a ca@%ﬂ%ﬁyoy%fpe 9 4CEPor " [ 6, 6]
system or as bridged systens such as bicycl o[ 2. 2. 1] hept anc,

bi cycl of 2[01362] oct afke mml"dﬂqmyiol' m[fe’i‘sﬁré’di@dxrtaminin@@ﬂheanonbrhﬁdhéd alkoyd
exanples o

ri ng
hexanydr oGP orons Ry il AR B4R R HUEHE TR aieB: 1igtene,
7- azabi Cyelhhll[dﬁnei‘lts:h]l&yhblbamhx;alsamiower alky]thlo radicals having one to three carbon

1, 2, 3, 4, 480[% %bé‘gﬂ&ci&%ﬁp{lg y?an{f)ﬁ!g%%%ﬂgﬁﬂ% m[:]0$8,91!t {A uogfﬂ{%&f used

blcyclyle P dpredents'a fuse system as

descri bed hereln, but has two points of attachnent to the rest of the
nmol ecul e. [0066] The term "haloalkylthic" refers to radicals containing a haloalkyl radical, of

one to ten carbon atoms, attached to a divalent sulfur atom. In other embodiments,
haloalkylthio radicals are lower haloalkylthio radicals having one to three carbon atoms.

Some non-limiting examples of "haloalkylthio" include trifluoromethylthio.

[0067] The term "alkylamino” refers to "N-alkylamino™ and "N,N-dialkylamino"
where amino groups are independently substituted with one alkyl radical or with two alkyl
radicals, respectively. In other embidiments, alkylamino radicals are "lower alkylamino”
radicals having one or two alkyl radicals of one to six carbon atoms, attached to a nitrogen
atom. In still other embodiments, alkylamino radicals are lower alkylamino radicals
having one to three carbon atoms. Some non-limiting examples of suitable alkylamino
radicals include mono or dialkylamino such as N-methylamino, N-ethylamino, N N-

dimethylamino, N,N-diethylamino, and the like.

[0068] The term "arylamino” refers to amino groups, which have been substituted
with one or two aryl radicals, Some non-limiting examples of arylamino include N-
phenylamino. In some embodiments, the arylamino radicals include substituted on the aryl

ring portion of the radical.
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[ 0081] The terns "spirocyclyl™, "spirocyclic", "spiro bicyclyl"” or

"spiro bicyclic" refer to aring originating froma particul ar

annul ar carbon of another ring. For exanple, as depicted below, a

sat ur at ed vion eidgredioss ng system (ring B and B') is ternescaasidinsedso

bicyclic", whereas ring A and ring B share an atom between the two

saturated ring system which terns as a "spirocyclyr or "spiro

bi cyclyl". Each cyclic ring in a spirocyclyl can be either a

Ear bO|Cy|C| [omear a h%@fcaﬁl'lic&y@alr)hﬁnmo" ERAdekdhe gt-(ﬁps{)m%ﬁzﬁihm been
icyclyle ere S a spir.Q bic C. system as

descri bed® ‘ﬁ?étftléﬁeﬁimtﬁﬂ‘i‘e Hage {1%30 ’ﬁ‘f%a?so;f;mﬁff Rt te H’Hﬂ?ﬁ SXP%P'IF & rest of the

nol ecul e. hét&eﬁa]amodﬁfmem&nﬁemm M oteP@RbABkASNhé Y’]ﬁfﬁcﬁr}%ﬁhb lﬁd"i t uent
to the center ne._rin nar syste own bel ow)

Fopr osent Bt SR TGRS 0 18 et PaRoROl B RiRhar  t ut abl &
position on the rings to which it is attached. For exanple, Figure a
represent £0pdssi bl Ehsighs tantindalloh refarsamimeaf ortvacipd lkyl nadisalolrmvtnge B

h
O R o U S DN LR R S
i n Fi gur eamino r@pﬁbslemorse enlddancng, dointille] bdivdls ere "tovssr ng:h@llb@hd. For

]‘?); gmf’ Lf u&hfcgj& haVir dnB +d 4B GtdnRRRE SR U Snof Wniftd faHEHIL SG e BE1-ECT €d
J limiting examples of such radicals include aminomethyl, aminoethyl, aminopropyl,

aminobutyl or aminohexyl.

[0071] The term "alkylaminoalkyl" refers to alkyl radicals substituted with
alkylamino radicals. In some embodiments, alkylaminoalkyl radicals are "lower
alkylaminoalkyl" radicals having alkyl radicals of one to six carbon atoms. In other
embodiments, alkylaminoalkyl radicals are lower alkylaminoalkyl radicals having alkyl
radicals of one to three carbon atoms. Some non-limiting examples of suitable
alkylaminoalkyl radicals include mono or dialkyl substituted, such as N-

methylaminomethyl, N,N-dimethyl-aminoethyl, N,N-diethylaminomethyl, and the like,

[0072] The term "alkylaminoalkoxy" refers to alkoxy radicals substituted with
alkylamino radicals. Some non-limiting examples of suitable alkylaminoalkoxy radicals
include mono or dialkyl substituted, such as N-methylaminoethoxy, N,N-

dimethylaminoethoxy, N,N-diethylaminoethoxy, and the like.

[0073] The term "alkylaminoalkoxyalkoxy" refers to alkoxy radicals substituted
with alkylaminoalkoxy radicals. Some non-limiting examples of suitable
alkylaminoalkoxyalkoxy radicals include mono or dialky] substituted, such as N-
methylaminomethoxyethoxy, N-methylaminoethoxyethoxy, N,N-
dimethylaminoethoxyethoxy, N,N-diethylaminomethoxymethoxy, and the like.

[0074] The term "carboxyalkyl" refers to linear or branched alkyl radicals having
one to about ten carbon atoms any one of which maybe substituted with one or more
carboxy radicals. Some non-limiting examples of such radicals include carboxymethyl,

carboxypropyl, and the like.
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[0075] The tcrm "aryloxy" rcfers to optionally substituted aryl radicals, as defincd
above, attached to an oxygen atom. Some non-limiting examples of such radicals include

phenoxy.

[0076] The term "heteroaryloxy" refers to optionally substituted heteroaryl

radicals, as defined above, attached to an oxygen atom.

[0077] The term "heteroarylalkoxy" refers to oxy-containing heteroarylalkyl

radicals attached through an oxygen atom to other radicals.

[0078] The term "cycloalkylalkyl" refers to cycloalkyl-substituted alkyl radicals.
Some non-limiting examples of such radicals include cyclohexylmethyl. The cycloalkyl in

the radicals may be additionally substituted with halo, alkyl, alkoxy or hydroxy.

[0079] The terms "fused bicyclic", "fused cyclic”, "fused bicyclyl" and "fused
cyclyl” refer to saturated bridged ring system, which refers to a bicyclic ring system that is
not aromatic. Such a system may contain isolated or conjugated unsaturation, but not
aromatic or heteroaromatic rings in its core structure (but may have aromatic substitution
thereon). The fused bicyclyl may be a carbon radical or heteroatom radical. Each cyclic
ring in a fused bicyclyl can be either a carbocyclic or a heterocyclic. Fused bicyclyl having
6 to 12 atoms can be arranged, for example, as a bicyclo [3,5], [4,5], [5.5], [5,6] or [6,6]
system, and bicyclic carbocycles having 9 or 10 ring atoms can be arranged as a bicyclo
(5,6] or [6,6] system, or as bridged systems such as bicyclo[2.2.1]heptane,
bicyclo[2.2.2]octane and bicyclo[3.2.2]nonane. Some non-limiting examples of fused
bicyclic ring system include hexahydro-furo[3,2-b]furan, 2,3,3a.4,7,7a-hexahydro-1H-
indene, 7-azabicyclo[2.2.1]heptane, and 1,2,3,4,4a,5,8,8a-octahydro-naphthalene.

[0080] The term "fused bicyclylene”, as used herein, represents a fused bicyclic

system as described herein, but has two points of attachment to the rest of the molecule.

[0081] The terms "spirocyclyl”, "spirocyclic”, "spiro bicyclyl" or "spiro bicyclic”
refer to a ring originating from a particular annular carbon of another ring. For example, as
depicted below, a saturated bridged ring system (ring B and B”) is termed as "fused
bicyclic", whereas ring A and ring B share an atom between the two saturated ring system,
which terms as a "spirocyclyl” or "spiro bicyclyl”. Each cyclic ring in a spirocyclyl can be

cither a carbocyclic or a heteroalicyclic,
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[ 0085] Unl ess ot herwi se stated, structures depicted herein are al so
meant to include all isoneric (e.g., enantioneric, diastereoneric,
and geonetric (or conformational)) forns of the structure; for

exanpl e, twe2@v/andesS configurations for each asymetri @Cras@En/N2766)
and (E) doubl e bond isoners, and (Z) and (E) conformational isoners.
Therefore, single stereochemi cal isoners as well as enantioneric,

di astereoneric, or geonetric (or conformational) m xtures of the
present conpounds are within the scope #iscl osed herein. [0086] The
term"prodrug” as used herein, represgents a conmpound that is
transforned in vivo into a conpougd Lhat\ypossesses desired biol ogi cal
activities. Such a transformatiog ,Cag af fected, for exanple, by
hydrol ysis in bl ood or enzynatlc ansfornation of the prodrug form
to the pa for n, bl eod nds
di scl osed 2% Jei n @’e i5en "PEp Bigyel 4 Biee & 8%‘3{1%?’5‘“ Egrte%e“ Sa lgxE’(a?ﬂ°t>e
utilized sgsteprasdaaagbemhereﬁrhbutmammnmmfemmhmmtm‘ée mstaufylie Imseoeres,

al i phatic (Cl-C24) esters, acyloxynethyl esters, carbonates,

car bamat egogand amAeges%ﬁlaéa h@;%hleaﬁond'amw,ﬁméﬁsmeenmm@eeﬂgr9&*0%9' osed
herein that contains an %groug be acylated at this position in
i ts prodrtgg Viskipe fgg pstemdpodevey erl@-r)rfﬁpr?mtls siehatitytiensqi gt sebstitugpicahanys |

for exa”phﬁastﬁtﬁ't‘&ﬁ@ PR R Gt %%H]d:h' 1919 aﬂcthHéH F&%xﬂhﬁl@ Fﬁ‘@?@}x‘e seffs an
CH group on parent conpound. A thorough di scussion of prodrugs is
provi ded p%sﬂlﬂe svlrsgwem ingRy|of the mysisiopson the B rigg thgynanFigygél Del i very
Systens, Vol. 14 of the A .C.S. Synposium Serjes, Edward B. Roche,

ed., Bioreversible Carriers in Drug Design, Elcan Phar naceuti cal
Associ ati on and Perganon L1987, J. et al, Prodrugs:
Design and Cinical Appli %é Nat ur Dr ug Exscovery, 2008,

7, 255-270, and S. J. Hecker el al, Pr odr ugs ofRPhosphates and

Phosphonat es, Journal of M&#gWwshal Chemi stiigurep008, 51, 2328- 2345,
each of which is incorporated herein by reference. [0087] Unl ess

ot her wi se[oag4at ed, aklUescABHIBBRIN, £ ddt UEEBraRh tdehiBerGANMSAE &itBih & ¢ingS ed
herein are mnthln t he

of the inventi Addi ti unl ess
ot her w oe SR ERFRON AR DeTHEpTE et hirbienond & sl Raddfort o
i ncl ude coppelendsictubah Fibufefcatprasahty abytufierepiebsed Gemdfigwne or nore
i sotopically enriched atons. [0088] A "netabolite"” is a product
produced t hrough netabolismin thevbﬁﬁy of a specified conpound or
salt thereof Metabolites of a conpgund|may be identified using
routine techniques known in the ar¥~g#tk their activities determ ned
usi ng tests such as those described herein. Such products may result
for exanple fromthe oxidation, rebi#¥icon, hydrolysis, amidation,
dcam dat i on, esterlflcat,eﬁu dc/§@er|f| tion, \gnzymatic cleavage
and the like, of the adff ni feWed unt: q cd? ingly, the
i nvention includes netabaluﬂesV f gﬂ @lscl sed herein,
i ncl udi ng conpounds producéd by daprocess conpr%5|ng contacting a
conpound di scl osed herei npwi th gveanmmal or a’p@rlod of time
sufficient to yield a nﬁiabqilq prqﬂud%/th r \T0089]Stereochenical
definitions and conventmgn;wused\hasewn ggger I[waoIIOM/S.

Figure d

[0085] Unless otherwise stated, structures depicted herein are also meant to
include all isomeric (e.g., enantiomeric, diastereomeric, and geometric (or
conformational)) forms of the structure; for example, the R and S configurations for each
asymmetric center, (Z) and (E) double bond isomers, and (Z} and (E) conformational

isomers. Therefore, single stereochemical isomers as well as enantiomeric, diastereomeric,
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P. Parker, Ed., McGawHill D ctionary of Chem cal Terns (1984)
McG aw Hi | | Book Conmpany, New York; and Eliel, E. and Wlen, S.,
"Stereochem stry of Organic Conpounds”, John Wley & Sons, Inc., New
Yor k, 1994vo The1nosspounds di scl osed herein may cont ai n PESHUSHAD/DI7G600T
chiral centers, and therefore exist in different stereoisoneric
forms. It is intended that all stereoisoneric fornms of the conpounds
di scl osed herein, including but not limted to, diastereoners,

enant i ONmebSecaMetria {dr@PiB@EbR]) nfistuds bf tha BrefnXédipdends BRWAGIN the&bpas
racemc nlxturﬁf forn1part of the present invention. Many organic
compounds &XPEd D¢y i cal 1y active forms, i.e., they have the
ability to rotate the plane of plane-polarized light. In describing
an opti caldogslact i vé’h@tenphumﬂug"tahasepmaﬁinxeple@namatompomd titand S, are

chiral - ceaifubd AR, hnaand bt ioRlloRisd ifllln REtlEs SUHE 00
desi gnat etrtivéormatgn caf ba affeated, Gor egdmplk, oy dygrolysis indéabdlor gtwmby: t he
Compouns. Sk ih P e A Ul B TNl MRIELRE1 V- A
st er eoi sosmponeds diskloedhercmefimrbeeldr eomak, estere Rsters ﬂ@mmy beaméizal ayi xture
o ibre ofSRER LA RIS, AR 1AL [OOSR, 8 0
racemat e, acwmanethﬂyst@@marbovmw earhamates and smine a¢id piders tfer exeslectt i on or
stereos peEdrﬁ)?oﬁﬁ& Msc'ldge(f‘he?a@{ﬂ'a%kta{ng%?elﬁq‘g?ou%r Qg@ﬁ%Td o % JoSiifBin

"racem c mXxture racenat e" 0 an mxture of two
enant i omeits Rodpe o sOtherayesing fgmmmlmc@@llos@hwwwlyas [cw@m]p‘lmféoaeer m

“taut omer pho%hatets %ﬁlgﬁ%‘&ﬁ' tlie(ﬁflggbh(fn%{l&f & ah @Pﬁ%rBﬁfJ%I{ﬁ@ﬂarén§%B§n(ph
different energies which are interconvertible via a | ow energy
barrier. Berpehdscussionof piegrugsiampiviied i T. pligicliand Yutehe Pr-@ukss known

as prot ot ggRi Qeﬁ\@}ﬂ}t.@ﬁ%ss)h/ol ﬁ'ﬁl)iutg@A'Cnﬁ ¥y MPOLYRN SirROTdwha BIRGERL QN of a
proton, such as_kéto-enol and im ne-enam ne isonmerizations. Valence

t aut omer sBiorerslie Gavies FoMve Rerigh L mpjicalr s uistli Assocition tide of t he

bondi ng ep@gdnicdangess, 1999 LIRdutiphan, mﬁfamgglmighm&@mm ﬁp;mamk tNanpe Used
herein, refers_to _organic or |nor9an|c npound ‘di scl osed

her oi . PREAMREEEIAITY, 2008 BRI 284F e hegke Sk PrOGHBN AT THoSPNE ar

For exanpm,PhSsphdatcBelbgardf MildicinaDERGiiHE200851ME28 1084 S; 8dch Yof REEERL abl e
salts in detail ig S. Pharnmaceuti cal Sciences, 66: 1-19, 1977, which
&b by BIE

i s i ncor pYFYPYE® "¥&f-er ence. Exanpl es of pharmaceutically
acceptabl e, nontoxic acid addition salts include, but are not limted
to, sal ts[OOS?]an anUnb«gxﬂmwgiqefmwdeaﬂl wtomeriaforgaefitee @oipdeds disélosad

hydr ochl of | ¢ i d or| ric acid
and per chige gr% 1fhamfe % \Ah?tcﬁrﬂe zm‘?é% i Aﬁ&géﬁﬂﬁ %féssao‘%ﬁermtsés%éadél d oxalic
aci d, mal siuctuees lehicterkiicrain are pldo n@arhyxinduq;e comp@ads thatalififet only thari c
acid, cit o ic acid or by using other
nmet hods u‘é %n?endfg L (i}émtgﬁgﬁfg%flgﬂwg?gﬁgnge O her pharnmaceutically

acceptable salts i ncI ude adipate, alginate, ascorbate, aspartate,
benzenesulfP¥at e, Beémshelde’ ibt Bigfycapreduasd taquah metabgliset v thebadiHar at e,

canphor sulpbQRat &mpbiifil R RANHhGBEIVIeRbIRA A cHnBhMEARASS dentified using
dodecyl sul fat e, ethanesul fonate, formate, fumarate, gl ucohcptonatc,

gl ycer ophguedechniayss kaeaindhe sreal dipirregidties Helsmuprsivg tss Reshoat e,
hydr oi odi @gse dzschuan%ylr Sﬁéhé}:l?&ﬁ:la'ﬂs R adsBic for @%% RRRIE oxid@fhat e,

| aurate, |auryl sulfate, malate, nethanesul fonate, 2-
napht hal eR&etip éﬁ%fﬁlér‘m ﬁm&ﬁf%&twémdam%reaftc@ﬁcaaplé&%Cétcnﬁ%ﬂﬂﬁil {CHpyEatic

pamoat e, QA&shdeNAdqhe RR! Fuhd AbkhistSePORAPoLRL. ARERNAIE hARRHANALSudes
picrate, piva at e propi onate, stearate, thiocyanate,

pt ol uenestetrboties of camparrds st d hgmineingluding coranounds pepdiiged by ppEOCessy t
derived fdoaipricinPEaRictifl £cJapsa didtGksidRred il 4 mBRhal for Apdfidl bgneart h

sufficient to yield a metabolic product thereof,
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substituent of a hydroxy group that blocks or protects the hydroxy
functionality. Sone non-limting exanples of suitable

hydr oxy- protecting groups include acetyl and silyl. A

"car boxy- pv@r@enimes group” refers to a substituent of tPog/US201H0XP60
group that blocks or protects the carboxy functionality. Sone
non-limting exanples of comon carboxyprotecting groups include

- CH2CH2S02Ph, cyanoet hyl, 2-(trinethylsilyl)ethyl, 2-
(trinethy[@sdyl) etShescyhcimdanygdfinitidng fdicohwiamas ulcl Goigin)gehdiyly, follow S.

i 7 oct hy PRk Ea AL opey e B eR By PPN Gl Bk g

%r ouEs andoglgﬁir};erypr@ﬁfg Eliel, wammw i es., '%@&@hﬁﬁ}ggpmm& |C n % ganl c
o ot oot nGotte: SR S R Yoo S04 et B ERRAAROLADS
OF THE | NieEnNddafdih és@ﬁhﬁxéilﬁoscﬂimmﬂtei'seamtmrabe ehietieﬂiffeyant stere@ispmpeicinds,

and phar naceu al l.y usef ul
o RS I Dot e PR Bl o I Mol iR it 11500
by prot ei imchilingbatsiot hmmao dldsgcrcVE@@RnaIn}ohhts anéatejpisomers) a3 welies aspect ,

provi ded h 3] snt}n!:r[‘algiJ SH% 1curr%gt?1regff01!:rr§) %a@'lof%e prgsent ngveron Mﬁé’ or
a recemc m X er €01 Soner’, enant’ oner, tric

i somer, aorganit cmmopncarwxm-lompt@@lly a:tlhqﬂmast,ee &e)slmalvv&neeblhaf torettadtki te,

%, =B RSt A LS R D o
orbod: menas lobr R i § erepisestd dofotcrbe shablate cpyfiguatiomofghe moleculRboutRd and
R4 is ind H&P&%{%&(@ygﬁé priffes d QLﬁlllor (+ﬂn‘il%grlgjeﬁvy}oyg O%Shéﬁjejfﬂez&g"naof R

IR | aN 0
hal oal i pheptdtien O%vlweamiayﬁqthgbt bshté@ oy, yfithérl) pqihmanmg th@‘ytb¢ oal | cyl

al i phat i Cﬁon"f}fo}ﬁnl)d is Bl%{a%'f W co 1?&\/{/5'?&%:%!1 Whn (8 ﬁl ; rﬁﬁrcféﬁ?éf&kt}ﬂy ALtk he

provi so that” R1 an th the rogen atom they are
at t ached %t@remﬁm@awaﬁwbm ét@«ab%snapmrw apd agnsisHf fuchisepers ig

menber ed hedehReslchntibmBe mBask. R3s00thikbre of enantiomers is referred to as a

racemic mixture or a racemate, which may occur where there has been no stercoselection
or stereospecificity in a chemical reaction or process. The terms "racemic mixture” and
"racemate” refer to an equimolar mixture of two enantiomeric species, devoid of optical

activity,

[0090] The term "tautomer” or "tautomeric form" refers to structural isomers of
different energies which are interconvertible via a low energy barrier. Some non-limiting
examples of proton tautomers (also known as prototropic tautomers) include
interconversions via migration of a proton, such as keto-enol and imine-enamine
isomerizations. Valence tautomers include interconversions by reorganization of some of

the bonding electrons.

[0091] A "pharmaceutically acceptable salt" as used herein, refers to organic or
inorganic salts of a compound disclosed herein. Pharmaceutically acceptable salts are well
known in the art. For example, S. M. Berge et al., describe pharmaceutically acceptable
salts in detail in I. Pharmaceutical Sciences, 66: 1-19, 1977, which is incorporated herein
by reference. Examples of pharmaceutically acceptable, nontoxic acid addition salts

include, but are not limited to, salts of an amino group formed with inorganic acids such as
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together with the carbon atomthey are attached to, optionally forma
substituted or unsubstituted 3-8 nenbered carbocyclic or heterocyclic

ring; each of Y.] and Y2 is independently a dival ent
group deriwednbnowszal i phatic-C(=0)-, aliphatic-C(=0)0- pCT/US2016/027360
aliphatic-C(=0)NRI 1-, -R INO02S-aliphatic, -02S-, -R INaliphatic,

-S(=0)-aliphatic, -RI INC(=0)-aliphatic, fused bicyclylallcylene,
fused heterobicyclyl alicylene, Spiro bicyclylallcylene, Spiro

het er obi cygdrydhionk laé«ibl"r@ﬂx%broﬁﬁd’dcﬁi bwdsﬁﬂ)ﬁc af18EIMAR Y idahd SRR acid or
al kyl ene; hal oal | cyl ene, heterogcycl Ylene car bocycl yl ene

het er ocycMith areeeic P%ﬁiﬁesuclb%%ras%weﬂwxa i, mlsic aF’tﬁ‘s’@Elh%C@y% hydrefie, fused

het er obi CM@bMﬁ@:ﬂ:&i tastiid Rid)biecCdeMl, 8RENic Bl E)pmﬁleﬁ:@w@bﬂj&QJsMB Qﬂl@r
aryl ene, het er paryl ene;. W.i s 0, or bgél 2Rl 2a) mis or 3;

U Qs ORI 2o usetiaiihegr sueh osgn xgliangy ﬁalaﬁtmcyutmaﬂh%@wb&w%( oN)

h%g O)(%”N’ mBllugla Widdte, a}ggﬁtega)scdﬂ)ate aspartate, benz@ﬁes@%%ﬁ@: blgrﬁateol)lmatd R:)) oRL

la, -NR %@Em&“&fra‘? & e, FW’@? °“a'f§l %@ ‘?neﬁPpan"(‘ﬁQﬁEC?‘}i‘% , R

a?li?l (Is( gazdeﬁygkﬂfaw ﬁkdﬁ%&ilulf?ﬁle Fdrhatk N £¢2) ghacblaptonafa) glﬂ(/@l%(}))hosﬁl:l\iit(@| koxy,
=0) - al Koxy, . at .4 —V) - oxy,

opti onal | “%%Eﬁ%“kﬂt%el"ﬁ?ﬂi’{% E‘?"a%ﬂaFecWlo"rﬂ‘iﬁd%&%‘if%yr%%%%&“ﬁonmq

anm noal EO}Qy‘toblbyzddE Wlétélilbfkﬁtel faﬂﬁyeslillltaiﬂ’j lﬂﬂab,kmh nedﬂ&blﬁtﬁ, koxy,

am nosubst i oal.koxy, allcy|amnp .

A e R R G R R T

aryl al | coXJphedjrm@ﬁdmw,qjhmpahtb qﬁ)otyte, pﬁ:\ataltmpxy)pioydta,|sieﬁmoeythlocyanate p-

heterocyc

d

ar v nyeir SRR Sl PR R R el S Bt by oy
car bo- cycbgshnmyladelediaay meh&,taﬂaabmey@hy inatay ,amnmnilumainﬁ Nydcbx ylky1)4 salts This

het | 0).hyd
I("Ie?ere{)gfé/;:/C?l)hlox ar(gg:s(eg Q{l)ls ﬁ%g}liﬁ?ﬂllzglonﬁa?l baSl% 111 I'O 1 CO tg.]rllﬁlg grougsf oeiqhe
al i phat i ceonfippgmdi dbcbgedlhancyl, Wfaws _eldmh etlebrlob chgpeﬂsabtg/procﬂugs_@my be
bi CyC| OXOolﬁJnﬁ 'S élu@?grn%%&r ﬁ?l%rgs?éﬁtla%oaﬂa}ﬁ%}(yﬂcaﬁngéﬁgl Ip%ﬁ¥§1ls¥llmllude
am noal koxy u3ed herer o= bi cyclyl am noal Koxy, spiro bicyclyl, spiro
het er obi c;adiuyrl liﬂétplil ipotapiuy cilpiumaiagiagivicand 8pilike Rughapbdyinageotigally

2l 1 phat | CuceBRLACLIL BYEAL en BBIEALDSHEOODLAKEREN) BBl Ammoniur,

bi cycl oxo-all coxy, |r6 I C c oxoa
bi cycl yl agrdrigahdassions f@mefl mlmosnt@mr@wdhw hahdn,dvaﬂnosldwarbaxmte

het er oar yLyieAr pHodihhRNAHd QF sdih&t 8AIvlstdRat i C;

[0092] A "solvate” refers to an association or complex of one or more solvent
molecules and a compound disclosed herein. Examples of solvents that form solvates
include, but are not limited to, water, isopropanoi, ethanol, methanol, DMSO, ethyl
acetate, acetic acid, and ethanolamine. The term "hydrate™ refers to the complex where the

solvent molecule is water,

[0093] The term "protecting group” or "Pg" or “PG” refers to a substituent that is
commonly employed to block or protect a particular functionality while reacting other
functional groups on the compound. For example, an "amino-protecting group” is a
substituent attached to an amino group that blocks or protects the amino functionality in
the compound. Some non-limiting examples of suitable amino-protecting groups include
acetyl, trifluoroacetyl, t-butoxycarbonyl (Boc), benzyloxycarbonyl (Cbz) and 9-

fluorenylmethylenoxycarbonyl (Fmoc). Similarly, a "hydroxy-protecting group" refers to a
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R7 is one or nore substituents independently selected at each
occurrence fromH, F, d, Br, I, -CN hydroxyl, RaRfIN, aliphatic,

al koxy, haloallcyl, hetero-cyclyl, heterocyclylallcyl, cycloallcyl,
cycl oal | cwakdiegirgsxcycl oal | cyl al koxy, and het erocycl yl &Ctasgg10/027360
each of R8, RO and Rl is independently H -C(=0)R 1, -C(=0)0RI 1, -
C(=O-NR 'R RItRiaN 02s_,02s-, RtiaR R a u) alkyl, RIITRIN
(C=0)-allcyl, optionally substituted aliphatic, hydroxyallcyl,

hydr oxy- s Isihﬁﬁth&rmbﬂdh)all’dxﬁ @etup €t blodkabogbieaythe hadrbicrusdtibsdlityt Sbhed

hal oal | I | bstituted ha I
oy i P AR DBk b SRSy B g 5
het far ﬁqéc I qalrbolsayﬂfocexmag gﬂydp" refﬁg hmyﬁl Bdtfyderxmdream?bakj @yﬁg that blocks or

ar r ox er.o-cyc

o bonyal Pl bamaraoRt Bodihdi Sms ok GiRa SR R P oye o) -
hydr oxyal bm}elcunmo@@aichﬁwcmﬂﬂrsmwbm@gmbtgnyl 2{timetiykittlethghecycl yl ,

b 2ot exclFPEShATHEAY bt 5P S SHERBIFSY HE PR By R80.

am noal _kyI2 (dlpmg@lmb@hmnmhyjyﬁﬂrgdthyaranMahke:‘y‘bra@mraloiemnpyaml ofl , spiro
het er obi CEgro exgmrgoé‘gu'pg gn thc ¢l yl ?‘?'\vaa% PIO?J%‘ GG?OetSeI'II; ar?yCl yI

al i phati cy “spi Fcyc 0xXoa 1<y Sprro het’er o 0% 0t Spiro
bi cycl yl aﬁjrmazk Kylhn Welpy &(SohneNewdtmrlcymlyhraiﬁ ﬂld%d(:iengldl,,}’retegting Groups,

het er oat y c or heteronylaliphatic; each of
R I and Rﬁleﬁé%nﬁl Lé’g%ﬁbént ly H aliphatic, haloaliphatic,

hydr oxyal i %hatl c, amnoaliphatic, al kox%\]al i phatic,

al kyl ani nBESCRIBFION OF|GRMPORNDS OB AAE INVENTION;| i phat i c,

het erocycl yl al i phatic, cycl oal kyl aliphatic, aryl, heteroaryl,

het er ocyc[0,@b4] or Cﬁ)ﬁsbmﬁe)dﬂietsein aru\hétéroctybhce@i@uﬁxﬁj@ ahhlﬁlﬁarmﬁt!éﬁtﬁ:aﬂ | and
Alia are sanme nitr and ther wth
Che it r ol O a et 7 e APE AL G erD B ORGR PYNBImeA GBS ¢ ut od
or unsubs#idiartdaordars &oﬂﬁﬁ@@bﬁﬁofetﬂ‘l@m@éan@bmhllrstg/mmpt-mm fecéptorOih ofe f used

b | d R12" |
ndopendePrd v @ fegein ipghude compg S Bep R ALAT0, VT R 1R 1,

R I, 0)- 11, K OOR 1,
-_(():E:(:OE)?\IRllRl I_S,: )oq =0)NRl RRl @ OC(=O ORI I, -NCR:'(IC% =0) NRI 1R112,

-NR 1C(=0) OR11a, - Ne_c(=0) aIlI a, HIIR 025, R1102S-,

R1102S-N(RI'l a) -, al koxy, ﬁ I /h\éw\er%%ﬁcl oal | coxy, aliphatic,
hal o-al i phatic, hydroxyal I*‘phat js, a nPhoal iVhat 6, al koxyal i phati c,

al I cyl am noal i phatic, al kyltHhbaRfphatic, arylaliphatic,

het er ocycl yl al i phatic, cycl oal kyl al i phati c, aryl, heteroaryl,

het erocycl yl, or carbocyclyl, with t provi so that where R12 and
R122 are bonded to the same carbon atom R12 and R122, together with
the carbon atomthey are attached to, optionally. forma substituted
or unsubstituted 3% rﬁﬁ%‘é@éﬁ”@é‘r%ﬁ@?@lsp'@erﬁn WeRtOMSH P ERPRetiiG ng.
[0096] In ﬁ&ﬁ&rhz?fau@ﬂt‘loﬁld Nﬁﬂide ﬁ@@ﬁteotl sdfate, KéetaBit@REa B’ﬂmhﬁ:eutlca F{

d dent | 0 Rl RI
e Y ocai 1reh i Wlbo@l?ﬁljgmgyl% LY O NI b dESE] onal 1 y

substi t utggeifd sl i phatic, Cl 4haloaliphatic, C6_101371 Cl- 6aliphatic,
C24 heterocyclyl C14 al i phatic, C3_6cycl oaI I cyI Cléal i phati c,

C6_10aryl _ 9het eroar cr oc cl yl
O RAITY e e ML SRR R A 4 LT
are att acheldR*tiscindapendentyt H, GG&IO)R”]‘ QO WRSY b EO)-MRE'R 'R IRIENBESE, t ut ed
3-8 nenbeyg () i W th e
car bon at%mgfigg,%; gr @-’aghl;lig %a&I‘ i %ﬁv B@?‘I%Bﬁilﬁ afﬁ?‘&&l?ﬁm h%tffﬂ%yffy ut ed
or unsu bsﬁliplmice@c&a&ymm,edylplmdamg&ﬁieteeoowlylhatcﬂmoqgcm ivwdthrtheng;

proviso that R! and R, together with the nitrogen atom they are attached to, optionally

form a substituted or unsubstituted 3-8 membered heterocyclic ring; and R? and RY,
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each of Yi and Y2 is independently a divalent group derived from Cl.
6al i phati e-C(=0)-, Claliphatic-C(=0)0-, Cl4aliphatic-C(=0)NRl1-,
3-t.,1-6- aliphatic, -02S-Choliphatic, -Rl |NCh6aliphatic, -S(=0)Cl1_6
al i phati c wo Rl/N1G(3=0) - C1- 6- al i phatic, fused C6_10bi cyciryb2010/027360
Cl6al | cyl ene, fused C5_9 hetero-bicyclyl C1 6 allcylene, Spiro Cr/-1
i bicyclyl C14 allcylene, spiro C6_10heterobicyclyl C1_6 allcyl ene,
Cl_6hal oal kyl ene, C2-5- heterocyclyl Cl4 al kyl ene, C3_scarbocyclyl
Cl4 al kyl pRehcrGThheS @FRE Yohthengs atedicdss; aplRelcloth @ Bdstifisa ol

C6_10bi cycl éﬁ ene, fused Cb4ieterobicyclylene, spiro C7.

B oycl y G A REe coREds U gRans " e 0. N-R11, or
(CR12R12a)m MiS 0O, 1 or 2; Qis: Uis CRI2 or N, each of R5 R6 is
i ndependent |y H, hedcbof Eyardd(zﬁ:%\l)mdemnﬁektngg/divﬂtﬂt gSupjlerFed Garhlabphatic-R
1121" N-( 0 i1 t La

opti onal %@sodb%wq}% {(8@6())0 i é(h?ﬂ@b %Qﬁr ox kcgés 95%1%% B%a h

hydr oxy- saliphatic; ti(e@)-aiphaim, {BiAN @(%ypham f@e@blomlﬂd)oﬂf;ne fused hetero-

hycr oy sabe ehFE CHATPRL R B B RGOS PRy 1

al koxy, OxtGbaylekpeye biidler@ Haddliolepe, leBreamiYewyeiyotydyler®al koxy,

C2_5heter o) I

Cmal koxy) H&%gé%%a?{%?%%érr %@%%?)ﬁ“&ﬁ&@&gh@@ Il%ifgo%%gﬁggﬁ{el’ coxY,
C6- | oar yl sy bicgplykhe srirodeigdbiclyelxigneCaryBas, kokeyeroat@anec ar bocycl yl oxy

C 4al koxy, C2_5heterocyclyl oxy, C34cycloallcyloxy, (C2-5 heterocycl o)
hydr oxy Cl-6al koxYw RQ, mlwgtlklml‘% mfrm;ﬁ;:ll@orlg,()bl cyclyl, fused C5-9
het er obi cycl yl, fused CG 10bi cycl yl 6al i phatl c, fused

C5_9het er obi cycl y1l _Choliphatic, fused C6-10 bi cycl oxy, fused C5_

9het er obi cycl oxy, Qd%ed C6. 10bi cycl oxo Cl4al koxy, fused C5_9

het er obi cycl oxo C14 al koxy, fq ed C6_10bi cyglyl am no ChoI k19xy fused

C5. 9 heterobicyclyl anlno Q | koxy, SplP £7 iro
C640het er obi cycl yl, A~i bic phatlg,Ns [ 8—C6- 10
het er obi cyclyl C1_ 6a p atlc splr C 411 bi ycloxy\‘ pilk 04

C6. 10heterob|cy cl ox plro cloxo Cl4 Koy, Spiro C6.10
heteroblcyclox% koxy, 11b|cycﬁ w0 Cl6al koxy, spiro
C6. 10 heteroba am no C640al,
C6_10aryl Cl14 allphatlc or C1.9 hetero aryl Ci _6aliphatic;

aet eroaryl,
R7 is one or nore substituyents |ndependently sel ected at each

occurrence fromH, F,, ~NBr, |, - y@r oxyl , R11' 12‘ \Hl Cl4
al i phatic, G 4al km Ph%ll oa '?}Rhet er ocy 'i‘ Nugro
C2_5heter ocycl yl | oyl } I oal lcyl Chol kyl ,

|
RS NZ %5 NZ

C3-6 cycl oak 16a‘T koxy‘p C2_R75het eroc&g% 6%1I koxY
or
L.
N

Uis CR%orN;

cach of R?, R®is independently H, halo, ¢yano(CN), hydroxyl, R'*R''N-, -
C(=0)-R", -C(=0)-0R", -C(=0)NR''R'"®, -OC(=0)NR''R""?, -OC(=0)OR"", -
NR''CE=ONR'R® NRY'C(=0)OR"?, NR"'C(=0)-R""?, R"R'"*N-0,8-, R"'0,S-,
R10,8RM*N-, RM*R!!N-alkyl, R(S=0)-alkyl, R"R*N-(C=0)-alkyl, R'**R ' N-alkoxy,
R'(S=0)-alkoxy, R''R'"®N-(C=0)-alkoxy, optionally substituted aliphatic, alkoxy,
hydroxyalkoxy, aminoalkoxy, hydroxy-substituted aminoalkoxy, haloalkoxy, amino-
substituthed haloalkoxy, alkylamino haloalkoxy, hydroxy-substituted haloalkoxy,
alkylaminoalkoxy, alkoxyalkoxy, arylalkoxy, heterocyclylalkoxy, carbocyclylalkoxy,
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each of R8, RO and Rl is independently H -C(=0)RII, -C(=0)-0R11, -
C(=0)NRI1IR1 la, R laRIIN_ R110-Cl.6allcyl, RL 1(S= 0) Cl4 al kyl, R
"RI1aN(C=0)-Ci sllcyl, optionally substi tuted Ci sliphatic, Ce6. 10ary|
Cl.6 al kylwomldllhameronyl C2. 5het erocycl yl Cl.Pﬁtatmsy(ﬂw/uzirsﬁo
C3. 6car bocycl y1Cl4al kyl, C6. 10aryl oxy Cl4al kyl, Cl1_9 heteroaryl oxy
G 4al kyl, C2_5heter ocycl yl oxy Cl4allcyl, C3_6 carbocyclyl oxy

Cl6al kyl , C2-5 heterocyclylyl, C34cycl oaI kyl, azido Chal ky', fused

% . ig E icy ﬁétmbcycfyﬁ(ﬁﬁﬂ())?lkgxﬂ) %ﬁb@bly@ﬂﬁdr&ﬂyalkﬁm Q@bl(hycliroTyal(lzciOX)lz),_
. | CyC at ter C Si ati C,
Cosed oo Slgraleas ArlCah ot B ikes eloghar arbkoRy AFERE Bod e

fused Cs_plui@igloxd, (Bdﬁrﬁ@cﬁjhydﬁﬁjrdl]@}(y aziﬂbtﬁl&ﬁy,@ﬁseaib&yﬂyloﬂmdycl yl am no

G- 1161 cyeryoRaN et B SU et B Ebb Btk s

Spi ro C7. fisedhetyaieyclox s Tusal kigycloxSpikogy, (ﬁ&edﬂetﬂﬁtﬁlegrcohbmy&bpﬁnadCMal kyl,

o e ont ~ESuaoktO, BledtrrerBerely maripliSir i Sipveth wiBar 1

each of th:tcralmdycIBﬂ ISpircsblby’tﬂi_sépE)‘lﬂﬁm'slhgo HdtcrdBlc@allyi @bba‘tllcﬁsplro bicycloxy,
Cl4hal oal i

dr, 0xy al | atic, Ch6al koxy
Cl_6al i phZ %eiﬁb‘cé P’fycﬁ“’ hieve &t a"'lyi SBHO %tef%&ﬁci‘gfﬁ‘%w
Cldal i phabmmlylﬁﬁmdfﬂfmxy,l Spfﬁ&hﬁa’obmﬁaﬂampoa%xﬁhaﬂ greeoanl, wiyldlipiatic or

al i phatic I kyl Cl1_6aliphatic, C6.10aryl, C .9beteroaryl,
Cmhet er oci}%t%?r%@h?’%4 carbocyclyl, wth the pr ovi SO where RII and

Rila are bonded to the same nitrogen atom R' and Rl |, together wth
the nitrogen atom Rhispnapenere sdestivents isdepeisicntbriglertyd Ff@lﬂfrh QECWsHe i t ut ed

or unsubstbh edcBp81 rr@ﬁbﬁ)rd@&yh R @:lmyawh&ucr bRy, RaldallSE Hetero-cyclyl,
C5 9heterobicyclic ring or a spiro lohet erobi'cyclic rin

each of Riggeradyglyirilotjcxe M@éﬁéﬂ@?é‘ﬁﬂqﬂsyhmclpalwlkoxsrand myteroom?aﬂwm oxyl ,
- NRL1R11, -0C(=0)R11l, -C(=0)Rl1l, -C(=0)0R11l, -C(=0)NRl1Rl1la,

%EO)1 122 IRl | a, eacméfRQ)@Eﬁ(ﬂRmisl‘iRie@&ﬁ(@ﬂ%}-rNg,Zl-d}RDl]'R]1,——NE¥G)OR£%)l()EI l,
- 114 ¥a 5. 1 lla E a) - 1 oxy,
C34 cyclo @i\il}! % %%P&)St%cﬁ)é &4R§#W®Q§%®é%‘%ﬁa% c,ﬁ' Y
C'hal oal i (raljiatkyl, bytctrnalX}ysuBEMJtai dliphate] lydreapaling, Bidoxgishiphiatadc, Cl4
al kox 016 aJ i t,i 4 6 lthio Cl4
2l ot cenesdBR rabpcd s Bors e PuchER apEPRuNeiel et Rsthat s .
C34 cycl oajbkt;thted:ﬂmoadi{yil pﬂcakyadigyl ﬁﬁdallqamh‘deroc@lylﬂkﬁectaqua:ﬂ)&dlkylcz 5
het d R 2
e bondettr P b ARGy g hf o B SSkIR Bo el R0
car bon at awrrolpylaryelkst ta@bwdylbxyall@’atxet@pcycmai dyyloﬂlwlyh (heterpbrsda)t ut ed

b
E’B ogg]srnsfé%&%ﬁﬂyl r%gd gﬁﬁﬂgﬁl e‘%ldmﬁ;@i'izp?u%é’&ﬂet& t%rcl}?tfﬁs 6’8%3?1‘13!1 ﬁleﬁé]ag 2 R,
R2, R3 anthsedterabidyolyalipbatic 1ipsaddicydbeptiat ﬁfS.ed)Imtmlnwaaydcydldwdr| ng
d I €]

ther oot Tyct) iRyl AR heRi ATAD ARNERGE Il gL Sl RS S
i sol euci n@xro|b@m@1wrpélphatry,§pn@hetmb¢wcbahalnélathobwmhicyaloawﬂlwé spitdreteomi ne,
t t h J am A

ryptophag ch‘fcﬁiloélﬂ)ﬁ spﬂ‘hﬁi@%&ﬁ 91§B@)F]asgir@ﬁctcr9t§|p)ﬁ: jaqt?]ﬁoalkg: I‘zl\%@'ﬁ%l% IP( %i ne.

- proline, ut am ne, “ser| rosin Istrd cys

gl yci ne, %}ﬂb@@tlﬁ@fheﬁfwydﬁlmfﬁyl gl yci ne, honoserine, norvaline,

norl euci ne, omthine, honocysteine, hono-phenyl al ani ne,

phenyl gl ycine, ort E&hbykbahm“a@rﬁfdapewén9§ [—lfl%phmtdﬁﬂé'a‘i'ipﬁéﬁl:'lﬂ@roxy—

Pr ef er abl the chiral centers in th ds are he sanme as

they are %/ lipharis, spinpRliphatic, allﬁ%%‘lph?twl@d@Pﬁ%ahplwéﬁc%“ﬁféthlOPQ@P% aryl-

et hi oni nﬁlphﬂt&eﬁéfér&iyﬁﬂlaﬂ hatib QE{@@ilky’]‘ﬁ}phétfc}’i?&loﬁﬁ?@&ryw@tdr&@elyﬁblan| ne,
aspar agi ne, utamat e, gl utam.ne, proline, serlne,
‘ﬁY ngith tll?legrg’ 7

tyrosi ne, %Y Vige fhat W SRy i uPoadrdipdheseme ppgen
a- posi ti Oﬂomam’d akd/Bteiop@ndragthahdniespeh higtradyl @ at@éhel (65 ofticRASI @R .

substituted or unsubstituted 3-8 membered ring (including a spiro ring or a fused bicyclic
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Uis CHor N, 34 each of R5 and R6 is independently H or nethoxy;
F;, -10 Kis phenyl or fluorophenyl. each of RS and R6 is

is Hor

R7

I ndependently Hor OVe; Zis Hor F. [0099]1In sone enbodi nents, each

struct ur e wiebiinedodsy Y1, Y2, Wand Q is one of

structures: ,0 AA

ring); and

each of R'? and R'* is independently H, F, C, Br. I, cyano (CN), hydroxyl,
NR'™RY, -0C(=0)R", -C(=0)R", -C(=0)OR", -C(=0)NR''R""*, -OC(=0)NR''R'"?, -
OC(=0)OR", -NR"'C(=0)NR''R'®, NR"' C(=0)OR'"?, -NR''-C(=0)-R'"*, R"'R'*N-
0,5-, R10,8-, RM0,8-N(R ™)., alkoxy, cycloalkoxy, heterocycloalkoxy, aliphatic, halo-
aliphatic, hydroxyaliphatic, aminoaliphatic, alkoxyaliphatic, alkylaminoaliphatic, alkyl-
thioaliphatic, arylaliphatic, heterocyclylaliphatic, cycloalkylaliphatic, aryl, heteroaryl,
heterocyelyl, or carbocyelyl, with the proviso that where R'> and R'** are bonded to the
same carbon atom, R'? and R'%, together with the carbon atom they are attached to,
optionally form a substituted or unsubstituted 3-8 membered carbocyclic or heterocyclic

ring.

[0096] In another embodiment, each of R*, R%, R? and R*is independently H, -
C(=0)RY, -C(=0)OR'}, -C(=0) NR"'R'"" R"'R''*N-0,S-, R"'0,8-, R'"R''N-C galkyl,
R“O—Cmalkyl, optionally substituted C,.saliphatic, C;ghaloaliphatic, Ce paryl C;.
saliphatic, Cs.¢ heterocyclyl Cy.4 aliphatic, C;_gcycloalkyl C, saliphatic, Cs jgaryl, C,.
gheteroaryl, C,6 heteroeyclyl, or Csg carbocyclyl, with the proviso that R and R?, together
with the nitrogen atom they are attached to, may optionally form a substituted or
unsubstituted 3-8 membered heterocyclic ring; and R* and R?, together with the carbon
atom they are attached to, may optionally form a substituted or unsubstituted 3-8

membered carbocyclic or heterocyclic ring;

each of Y; and Y5 is independently a divalent group derived from C,.
saliphatic-C(=0)-, Cysaliphatic-C(=0)0-, C; saliphatic-C(=O)NR"'-, -R''N-0,8-C,4-
aliphatic, -0,5-C ¢aliphatic, -R'"NCaliphatic, -S(=0)C_ aliphatic, -R""N-C(=0)-C,.¢-
aliphatic, fused Cq_jgbicyclyl Csalkylene, fused Cs.g hetero-bicyclyl C ¢ alkylene, spiro
Coibicyclyl Cy alkylene, spiro Ce.ioheterobicyclyl Cyg alkylene, C).¢haloalkylene, Cos-
heterocyclyl Ci alkylene, Cs_scarbocyclyl Cy¢ alkylene, Ca.g-heterocyclylene, Ca.
scarbocyclylene, fused Ce.1obicyclyl-ene, fused Cs.gheterobicyclylene, spiro Cs.

nibicyclylene, or spiro Ce.ioheterobicyclylenc;
Wis O, N-R"™, or (CRPR™m; mis 0, 1 or 2;

Qis:
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each of R’, RY is independently H, halo, cyano(CN), R'"*R!'N-C;.salkoxy,
RY¥(8=0)-Cysalkoxy, RM'R"*N-(C=0)-C; galkoxy, optionalily substituted C,saliphatic,
optionally substituted C;_galkoxy, hydroxy C,¢alkoxy, hydroxy-substituted amino Cy6
alkoxy, C;_ghaloalkoxy, amino-substituthed C, ghaloalkoxy, Cisalkylamino Co.5
haloalkoxy, hydroxy-substituted C,shaloalkoxy, Cealkoxy Cisalkoxy, Ce.10atyl Ci.6
alkoxy, Ca.sheterocyclyl Cisalkoxy, Csgcarbocyclyl Cgalkoxy, Casheterocyclyl (hydroxy
Casalkoxy), Cs.scarbocyclyl(hydroxy Casalkoxy), Ceparyl(hydroxy Cye alkoxy), Ce.
waryloxy Cisalkoxy, Cs.joaryloxy, Casheterocyclyloxy Ci.galkoxy, Cscarbocyclyloxy
Cigalkoxy, Casheterocyclyloxy, Csscycloalkyloxy, (Cas heterocyclo) hydroxy Cealkoxy,
azido Cyealkoxy, fused Cs.jobicyclyl, fused Cs.g heterobicyclyl, fused Ce.10bicyclyl Ci.
saliphatic, fused Cs.oheterobicyclyl C, galiphatic, fused Ce.1¢ bicycloxy, fused Cs.
oheterobicycloxy, fused Cg.jgbicycloxo Cisalkoxy, fused Cs.o heterobicycloxo C)salkoxy,
fused Ce.10bicyclyl amino C,salkoxy, fused Cs.o heterobicyclyl amino Cy.salkoxy, spiro Co.
nbicyelyl, spiro Cg jpheterobicyclyl, spiro C1.y1bicyciyl Cy.galiphatic, spiro Ce.1g
heterobicyclyl Ci.¢aliphatic, spiro Cs.11 bicycloxy, spiro Ce.igheterobicycloxy, spiro Cs.
nbicycloxo C,salkoxy, spiro Ce.i10 heterobicycloxo C)salkoxy, spiro C_j)bicyclylamino
Ciealkoxy, spiro Cg. 1o heterobi-cyclylamino Cygalkoxy, Ce.oaryl, Cisheteroaryl, Ce jparyl
Cigaliphatic or C, ¢ hetero-aryl C,¢aliphatic;

R’ is one or more substituents independentiy selected at cach occurrence
from H, F, Cl, Br, I, -CN, hydroxyl, R'MR'N., Cis aliphatic, C;salkoxy, C;haloalkyl,
Ca.s heterocyclyl, Cysheterocyclyl Cygalkyl, Csgcycloalkyl, Cs ¢ cycloalkyl Cysalkyl, Cig
cycloalkyl Cy salkoxy, and Cs_sheterocyclyl Cysalkoxy;
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each of R®, R? and R'’ is independently H, -C(=O)R"’, -C(=0)-OR ", -
CE=ONRYRME, RMRMN-C galkyl, R"O-Cygalkyl, R'(S=0)-C;¢ alkyl, RV'R*N-
(C=0)-Cr.salkyl, optionally substituted C;.aliphatic, Cg.j0aryl C).¢ alkyl, Cy.¢ heteroaryl
Cisalkyl, Casheterocyclyl Crgalkyl, Cy.gcarbocyclyl Cigalkyl, Co.joaryloxy Cygalkyl, Cio
heteroaryloxy Cjsalkyl, Ca.sheterocyclyloxy Cigalkyl, Cis carbocyclyloxy Cysalkyl, Cp 5
heterocycelylyl, Cascycloalkyl, azido Ci.salkyl, fused Cq.jobicyclyl, fused Cso-hetero-
bicyclyl, fused Ce.1obicyclyl Cigaliphatic, fused Cs.g heterobicyclyl C, galiphatic, fused Cs.
jobicycloxo Cisalkyl, fused Cs.gheterobicycloxo Csalkyl, fused Cgigbicyclyl amino C,.
salkyl, fused Cssheterobicyclyl amino C,¢ alkyl, spiro Cq.15bicyclyl, spiro Ce.jp-hetero-
bicyclyl, spiro Cs.11bicyclyl Cigaliphatic, spiro Cgipheterobicycelyl C;saliphatic, spiro Cs.
nbicycloxo C;galkyl, spiro Cs.10 heterobicycloxo Cygaikyl, spiro Cqy) bicyclylamino C,.
salkyl, spiro Ce_1¢ heterobi-cyclylamino C,_galkyl, Cs.iparyl, or C; heteroaryl;

each of R' and R is independently H, C,.saliphatic, C,shaloaliphatic,
Ci¢ hydroxyaliphatic, C; saminoaliphatic, C;alkoxy C;.¢aliphatic, C,.¢alkylamino C.5
aliphatic, C;salkylthio C,aliphatic, Ce.jparyl C;_galiphatic, Csoheterocyclyl C¢ aliphatic,
Csgeycloalkyl Cogaliphatic, Ce.aryl, Cisheteroaryl, C;sheterocyelyl, or Cagcarbocyclyl,
with the proviso where R' and R' are bonded to the same nitrogen atom, R' and R'®,
together with the nitrogen atom they are attached to, optionally form a substituted or
unsubstituted 3-8 membered heterocyclic ring, a fused Cs gheterobicyclic ring or a spiro

Cs.10heterobicyclic ring;

each of R'? and R' is independently H, F, Cl, Br, I), -CN, hydroxyl, -
NR"RY, -0C(=0)R", -C(=O)R", -C(=OYOR, -C(=0)NR''R'"®, -OC(=0)-NR"'R'", -
OC(=0)OR", NR''C(=0)NR''R"?, -NR'C(=0)OR"?, -NR''C(=0)-R"2, R"0,S-,
RRMNO,S-, R 0,8-N(R'"?)-, Cy.salkoxy, Cascycloalkoxy, Ca.s hetero-cyclo Cys
alkoxy, C.saliphatic, Cjshaloaliphatic, hydroxy C.¢ aliphatic, amino Cj.¢aliphatic, Cj.6
alkoxyC.¢ aliphatic, Cigalkylamino Cealiphatic, Ciealkylthio Cy¢ aliphatic, Cs.1oaryl
Ci¢ aliphatic, Cy.sheterocyclyl Cialiphatic, Cs.g cycloalkyl Cy.¢ aliphatic, Ce.joaryl, Cio
heteroaryl, C,.s heterocyclyl, or Cs.g carbocyclyl, with the proviso where R2and R are
bonded to the same carbon atom, R'? and R'*, together with the carbon atom they are
attached to, may optionally form a substituted or unsubstituted 3-8 membered carbocyclic

or heterocyclic ring;

[0097] In another embodiment, the amino acetyl group defined by R!, R*, R? and
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p " PAA AA is an amno acetyl noiety defined by R, R2, R3
and R4; Xis Hor OH pis 0, 1, 2, or 3. [00100] Some non-limting
exanpl es of the conpounds disclosed herein, and their
phar maceuttY@ 21PA1Eecept abl e salts and sol vat es t her eof PCIAUS2HBOIROU n
the follow ng: Table 1 [ 00101] Provi ded herein includes the use of
t he conpound di scl osed herein, or the

R?in formula (1) is selected from naturally occurring and commercially available o-amino

acids and their optically isomers thereof. Typical natural and commercially available o-

amino acids are isoleucine, leucine, lysine, methionine, phenyl-alanine, threonine,

tryptophan, valine, alanine, asparagine, aspartate, glutamate, proline, glutamine, serine,

tyrosine, arginine, histidine, cysteine, glycine, sarcosine, N,N-dimethyl glycine,

homoserine, norvaline, norleucine, ornithine, homocysteine, homo-phenylalanine,

phenylglycine, ortho-tyrosine, meta-tyrosine, hydroxyproline. Preferably, the chiral

centers in these a-amino acids are the same as they are found in nature, Thus, isoleucine,

leucine, lysine, methionine, phenylalanine, threonine, tryptophan, valine, alanine,

asparagine, aspartate, glutamate, glutamine, proline, serine, tyrosine, arginine, histidine

have S-configurations at their a-position; and cysteine has a R-configuration at its ¢-

position. Glycine, sarcine and N,N-dimethyl glycine are non-chiral molecules;

each of Y, and Y, is independently C;.¢aliphatic-C(=0)-, C aliphatic-
C(=0)0-, Cy. aliphatic-C(=0)NR''-, -R'"N-0,8-C.¢aliphatic, -0,S-C, ¢ aliphatic, -R''N-
Cs aliphatic, -(S=0)-C_aliphatic, -R''N-(C=0)-C, galiphatic, C,.s haloalkylene, Cas-
heterocyclylene, Cs.g carbocyclylene, Cag-heterocyclyl Cyg alkylene, Csg carbocyelyl Crg
alkylene, fused Cg.1g bicyclylene, fused Cs.9 heterobicyclylene, fused Ce.jobicyelylCis
alkylene, fused Cs. heterobicyclyl C;.¢ alkylene, spiro Cs.;1 bicyclylene, spiro Ce. 10 hetero-
bicyclylene, spiro Co.; bicyclyl Cy.¢ alkylene, or spiro Ce. 1 heterobicyclyl Cgalkylene;

W is O, N-R', or (CR”’Rm; mis 0, | and 2;

P ,r;,rﬁ% Poaea
m Dﬁ pocl

Uis CHorN;
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pharmaceutically acceptable salt thereof, in the manufacture of a
medi canent for the treatment either acutely or chronically of an

angi ogenesi s nedi ated di sease state, including those described
herei n. Tivweo eawpoussds di scl osed herein are useful in tireTnsrabetear e
of an anti-cancer nedi canent. The conpounds di scl osed herein are al so
useful in the manufacture of a nedicanent to attenuate, prevent,
manage or treat disorders through inhibition of VEGFR and c-Met. Al so
provi ded herein iscidefRhaidriGeMidpeadenhoRPE&EROEN conprising a

t herapeutically ef%gcé£ %:annunt of the conpound of Formula (1) in
association with a % one pharmaceutically acceptable carrier,

adj uvant or dil uenR" if paP2} Ahsoplendyvi ded herein is a method of
treating angi ogenesis related disorders in a subject having or

susceptiahﬁgﬁo S“Cﬂagkﬁ%kﬂ&fpe&gﬁ}QEthOd conprising treating the

subj ect a therapeutica ctive anDunt of the conmpound of
Formula (1). [00103] Unl ess oth W se stated, & | stereoisoners,
geonetric isomers, tautomers, | vat es, netu@g>ites, salt and
pharmaceutical ly accept abl odrugs of t e onpounds @] osed
herein are within the scepel ofi-the inMquiﬁgﬁﬁ WO %iiaﬂh
2010/111063PCT/U82010§31 0 [00104Lg;j’ tain ent nfis, the salt

i s a pharnaceuti cal :; .cceopt able s THe phrase i

accept abl e" reﬁ that theé&® nce oko.ﬂw 8sition nust be
conpati bl e ch and/ or &, gi cal | y~ufh the ot her

i ngredients conprising a fornul ati on, and/or tme manmal bei ag treated

therewith. [00105] The conpoun di scl osed h in also inc e salts
of such conmpounds which are n necessarlly armaceuti ca

acceptabl e salts, and whic y be useful%as i nternedi 5 for
' un fﬁﬁsgggf par ati ng
rmul a d ceﬂpound

pr epari ng and/ or purlty
di scl osed herein |s?a ase, th dezlred sal; may’ be prepared by any

enanti omers of conpoupd

suitabl e net had ble in , treatnent of the
free base wthg gani c \pef gtich asyd l oric acid,
hydrobrom c acid, sulfuric acid, nitric acid, phosphorjc aC|d and
the like, or with an organic acid, sych as acetic acid, nalelc aci d,
succi nic acid, mandelic acid, f umar acid, mal oni c‘ d, pyruvic
acid, oxalic acid, glycolic acidgs#a |cyI|c aci d,o@pyranosi dyl acid,

such as glucuronlc acid or_gal & TQE%N%IC acid, ap p@@ hydr oxy aci d,

such as malic acid, 2-hydr pr ni'c acid, ’c|t iclacid or tartaric
acid, an amno acid, sucho sﬁhrtlc aci doO®-gl (ftanic acid, an
aromatic acid, such & oic acid o® nlc acid, a sulfonlc
acid, such as p-tolue | Honic acid o nesul f oni ¢ acid, and the
. MeQ N MeQO N
i ke.
N HWSZWH F ¥ §
IGRAR O IO RO
o Ry o 0O 7 o g O >
RE l N RE. |
Ly N A5 N
M H H H
,NI NWXHIN F. N\I‘xﬂ,N
BSOS RN JTTT 0,
5O N %0 G
% » or X |
RE N RS N

cach of R® and R®is independently H or OMe; Zis Hor F.

[0099] In some embodiments, each structure defined by Yy, Y,, W and Q is one of
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[00107]If the conmpound disclosed herein is an acid, the desired salt
may be prepared by any suitable nmethod, for exanple, treatnent of the
free acid wth an inorganic or organic base, such as an am ne
(primary, vveewndawgs or tertiary), an alkali netal hydr @<crds2@n/027360

al kaline earth netal hydroxide, and the like. Illustrative exanples
of suitable salts include, but are not Iimted to, organic salts
derived fromam no acids, such as glycine and argi ni ne, amoni a,

pri mary, seddhsargstrueimds:t ertiary am nes, and cyclic am nes, such as
pi peridine, noipholine and piperazine, and inorganic salts derived

from sodium cal ci um pota55|un1 magnesium nan nese, inron, copper,
zinc, alum num tdgl am He Ta ke, SZ%H\ @WJ&WQ\IS AND
ADM NSTRATI ON-~ THE INVENT N [0010 ] A cordnmg to

anot her aspect, thé‘lﬁbentlon features pharmaceutlcal’i;;ngél\bI tions

that includeaa, Ex;P?TﬁBF¥E;’\E£L d,J i gt npﬁiﬁein, or
a conpound nane& i npPes d a pharnaé%ut? | y acceptabl e

carrier, adjuvant, or vehicle. The anount of the conpound in the

conpositions di scl osed herein is such that is effgctive to detectably
inhibit a pr ki pas | ogi ca ple in a pagient.
[00109] I t mnﬁ?ggﬂﬁahﬁedghﬁaee Rato"Cef tai noofT'the "onpduhds

di scl osed herei n%an exi stwi n fre%mxorn1f6ﬁAtreatﬁ%n¢ or \Wiere
appropriate, as a pharnacgﬂﬁlcally acceptable derivative, t hereof.
Some non-limtin ceuticall acc&pLzb%g
derivative i Kh nmq yo'ggggpiﬁ@g %buog fts,
esters, salts of such esters, or any other adfyct or deri vative which
upon adninistration to a patlent in need is capabl e of prOV|d|ng,
directly or |nd|rect npou thermn Aesc erein, or
a netabolite or resi y\fﬂ@re %ﬁij r| d{Hb CIhe
pharnaceutlca q”é@ ta Iemfo 0 |t|ons dpsclosed her ei R

additionally conprise a pg%b ceutically acceptable carrler

adj uvant, or vehi %gs used hér incl ug ﬁy(aﬁd al

sol vent s, dllue@ﬁgpsafmgther {JiﬁﬁﬁylvehzébékT/\%pmﬁ Of suspension
ai ds, surface adtive agents, 4%ot‘oni ¢ agent s’* thlckenlng or
emul si fyi ng agents 41 d the
li ke, as suited toﬂAﬁ£5E§ﬁ¥?%% a®MI §%h%ﬂfgrnﬁ%égl%g éﬁ?ﬁgton
The Sci ence ards Briadtdrde of Phar nacy, let edi tion, 2005 ed. D.B.
Troy, Lippincott WIllians & WI ki ns, Philadel phia, and Encycl opedi a
of Phar mageugo] cal §@ﬁ@ﬁ&“ﬂnmﬁ§i@camﬁlcs &/’tﬁé&fmlﬁ{fnc@@ﬁd&scd@etcﬁ%{h@ﬁbﬂr 1988-
1999, Nhrcel Dekker, New Yor contents of each of whjch is
|ncorpora@@ﬁnﬁﬁmF@F%%ﬁﬁﬁ@kﬁ@P%ﬁﬂSm&??t r@%i%%ﬁﬂwva}¢68¥085¥rlers used
in formul ati ng pharmaceutically ac&e@t bIe conpositions and known

techniques for the preparation the Except |nsofar as any
conventional caprier nedlun1|s conpatlbl ounds

di scl osed her gi sup§:25ﬁ UCIQ ra i ol ogi ca
effect or oth Al %L‘?;@g in a r| Aer with any
ot her conponent (sh=o6f the p ceuticall accepta e C 05|t|on
its use is contenpl aked ﬁg;gstgﬁthln the scope @of thf sO| Ait i on.

[ 00111] Sone exanpl es of ials which can serve as“pharnaceutlcally
acceptabl e carriers include, but e not/llnlt io xchangers,
al um na, al um nun® eQﬁ§£2+dﬂ 'jimfh @ / s S.s as human
scrum al bum n, 't S sUbEt such ycine, sorbic

acid, or potassium §g¥bate,®pdrtial glycerl-: n1xt%5 s of saturated
vegetable fatty aC|d% wat er, S or electro“ tes wch as
protam ne sul f ate, dlsodlun1hy en phosphat e, pot as hydr ogen
phosphat e, sodiumchloride, zinc Salts, colloidal sili®, nagnesium

trisilicate, polyvinyl pyrrolidone, polyacryl ates, waxes,
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pol yet hyl ene- pol yoxypr opyl ene- bl ock pol yners, wool fat, sugars such
as | actose, glucose and sucrose; starches such as corn starch and
potato starch; cellulose and its derivatives such as sodi um

car boxynmetw po1eeiivesl ose, et hyl cellul ose and cel | ul ose PaeTAIS2A118/)27360
powdered tragacanth; malt; gelatin; talc; excipients such as cocoa
butter and suppository waxes; oils such as peanut oil, cottonseed
oil, safflower oil, sesane oil, olive oil, corn oil and soybean oil;

glycols such as propyl ne glyco r polyethylene glyqphggasters such
ff

as ethyl ol eat aga( such as
5 @ I \O m hydro>?| @ 8

magnesi um hydr ® 4 hd;
pyrogen-free water, 'sotonPc al'i ne; Ri ngerv=s ethyI

al cohol , and phospha&e buf f er esol uti ons, as wel k) asd r Nfeon-t oxi c

conpatible Iubrlcants such a§ism@|untlauryl sul fate andy magnesi um

stearate, as well as coloring agents, releasing agents, coating

agents, smeetening Iavoggﬁg and perfum ng gents preservatives and
te

anti oxi dants. [001%2¥The ositiops di s n’@be
adm ni stered oralt par ei aIIy |nh t|on ay; topgl cally,
rectal ly, nasal |4 ucc o vagy npla d reservoir.
The term "paren gh" a s@d hay d1l n d@s E?i?htane us>

i ntravenous, intr scu ar intr @rt|c d‘syn el |
intrastemal, intr ecal , n trébc 1 ar, izgmﬂhep c, in | esi onal

and intracranial i jéctlo in ion t qu Ins .
enbodi nents, t e\ onpo ns ar shered. opal ly, . &

. Ry
|ntraper|toneaP ven rll e ij gctabl ornms of the
conposi tions d| sed nw Iude afju@ous oleégziéus
suspensi on. Thesg suspen |ons be foriful at edyaccordiig to
t echni ques kno in the art u5|n QU|ta Pe dis @rglng P wetting
agents and sus eﬁﬁlng g@hts eoster e injectable paration may
al so be a steKilhe inj able onH r suspension i a non-toxic
parenteral |y <gccgpt abl d|Iu or N&ol vent , r exanple as a sol ution

i ncl ude wat er nger' sol ution and PSgtoni € di unPTHl ori de
solution. In addition, %terlle fixed ¥ |s arg conveniN onal |y
enpl oyed as a €8l vent d? susp@hdlng metft um [ dU1L13] Fof?t his pur pose,
any bland fixed oil includes synthetic nono- or diglycerides. Fatty
acids, such as.oleic acid an ts glyceride dgerivativ are useful in
t he preparat |of iect abI@ as ai natur@ @ P

ol

phar maceuti ca ﬂécc abl e fsuc asg/ ol i il or cedtor oil,
especi al l'y in po Ng«yet ons. se of utions or
suspensi ons may Iso ng- cFaln alcé%o di | uentspr

di spersant, suct as car oxyne yI°ceI 0%e or sl ar djspersing
agents that ar onnDnWy %sed the rmul at of dEEnaceutically
acceptabl e de oe for |ncI ons & uspensilons. O her

commonl y used cﬁ Twee-, Spans

in 1, 3- butaneﬂéfl A g t he,@ccept abl @ vehi cpes and pol vents that

enul si fyi ng age Nor all nty e fch areSNedmmonl y
used in the man cture prha eutldﬂb ‘ id, liquid
or ot her dosage jorns al s use for t he plrpose$

formul ation. [001 4]Tﬂ harnaceu caIIy ccepta% e conposli tions

di scl osed herelﬂO clude Iy a nistered in any orally acceptable
dosage forminclu g, bu ed to, Ncapsul e tablegg] aqueous
suspensi ons or SOﬁ&DIOn§) ?n the of tgblets f%k oralo se,
carriers commonly agd ﬁghpde se angdfcorn st@ L i cating
agents, such as magriesi um sfear are aQLQ typig d. For

oral adm nistratiogsin a 9@psule 7 rn1 use&ul dllqﬁhts |ng$ude
| act ose and di ed cornstarch. Wen agueous suspensions are required
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suppository formnmul ati on (see above) or in a suitable enena

formul ation. Topicallytransdermal patches may al so be used. For

topi cal applications, the pharmaceutically acceptabl e conpositions
may be fowikwEbd/enosn a suitabl e oi ntment contai ni ng t heCaasoe027360
conponent suspended or dissolved in one or nore carriers. Carriers
for topical adm nistration of the conpounds di sclosed herein include,
but are not limted to, mneral oil, liquid petrolatum white

petrol at um pFopyI ene glycol, polyoxyethyl en pol yox opyl ene
conpound, emulsif yi é@l y, t

fying X and ter. er nat
phar maceuti cal acce@f%?l e camposi ti oy Ne:an beNformul at&d in a
suitable lotion creammu contaiMing t tiv rrpon%in% suspended
or dissol ved i ﬁ’&k or o @:ﬁ;‘ceut |y agcapt abl eNc¥rriers.

Sui tabl e carri émng™é ncl tuqt but not ?nted 0, min | oil,
e 60, @ tyl eftérs # cet earyl
I

sor bi tan nonost ate, I ysor

al cohol, 2-oct decay be al ¢ohol and® ater. [0 ] For

opht hal m ¢ use, pﬁaro ceutl y act abl e Tposi ti may be
formul ated, e.g. ka8 m ch zed pensg § i n i oni ¢\ _gH adj ust ed
sterile saline t her Ueous | Utk t her egbodi nment s,

sol ution, either th or t hout preserxati ve such as

benzyl al koni um ch o i de. ¢ er natv el Y I opht%c us t he
pharmaceutical |y cept abl onposf Hi‘ons Sf | at i n an
oi ntment such as pet sl at um #The phafmagguty calo aceeptabl e
conposi tions di sétosed herf®i n may @l so bezadmi ni s‘faéred by4nasal

aerosol or inhalation. Such conpositions are prepared according to
techni ques wel | -known in the art of phar ITB.CEUtI calr formul ati on and

may be prepared as I utg) h {sal, ne, errpl B NG @- .. 1 gecohol or
other suitable pse sbrptip RO S oobﬁa\nce
bi oavai l abilit | uor ar bon% and/ or her cesvention

sol ubi I'i zi ng d| spersi gg agents. f 03118] Li qui d dasage forns for

oral administrdfion include, but are not linited to, pharmaceutically
accept abl e emul si ons, mi croenul sions, solutions, suspensions, syrups
and el i xi 1081010 n adBiovidethierain inaludesdhe wse o Stherpounedsd disdhsed hempin, @r thesage
forns may. h as,

For examy 5 meanehEE e ATl PR AR ﬂé@%@’%‘ﬁiﬁ@ﬁ@

erul si f i efreptment pithgsacatehyar chrogierilylof an angjpgenssit madiatoh discasestais; including

car bonat e &lddiin@ARIRH. e &ﬁlwhds%sa%mhwrelfﬁ%l@e@%fubmmn%fmm@&y' ene
glycol, 1,3-butylene glycol, "di net % ormam de, oils (In particular,
cot t onseeth angreginspmedicament hhe epetprynds disglesed bersingre alseriscfalds e oi | s)

gl ycerol , mifiefcaly SHaQhddidatett!to @tle%@i%@ Imvaehm&mdr%@ﬁ d&baeelq Iﬁo@gﬁd fatty
acid esters of sorbitan, and m xtures thereof. Besides inert

di | uent s, inhifigiop PEYEG R Moo Adso prryidsd B@elpﬁdhwérwrwgllrﬂoglp@a}m as
wetting aggikiSing @EHéIaﬁéJtMAlI}Qbﬂ%&ﬂ«e%&%ﬂﬁBﬁdh@goxﬁ;ﬂﬁm SEFoRNE@LHERI NY,
flavoring, and perfum ng agents. [00119]1In ect abl e preparations, for
exanpl e, %Sﬁc@IaI“P'éWIthf“é%ﬁSb%F@h%ﬂa% %allzfsﬁccept @?%ﬁsadwglﬁ@ﬁ@mws may be
formul ated according to the known art using suitable dispersing or
wetting a@ens andABoppeided mexﬁg;enmhodm&ez&ﬁagaﬁg1@ehd@jseaitemaia)rders
preparation | so be a | uti on, suspension or
Bl ot on i e Rvath o SyRerdhElh s REEL BF e st Sy en

f or exanpdubjectasitha thebpttiiatly efifecliy Sanuhadfelh @mpoviaad Gorrui (BCc ept abl e
vehi cl es and solvents that may be enployed are water, Ringer's
SOLULY 0N oA P. | BRGIGHRRIN Su a0l Ui GLlRES ge%gémc%oa& R ehBnaddi tion,
sterile, Tixed oils are conventi 6na vent of
suspendi rglwatselinataboltes, saltsi and plﬁr{m@tlaﬁiy a@lelat@lde priogrags fithe compolyds

enpl oyed §0e)uhddin SYWAR IR 1hvlhigl Yool | des. In addi tion,

as solutions Mf isotoni ¢y pH adj :iSted st |Ie saP ne or otlher aqueous
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[00121] I nj ectabl e depot fornms are made by form ng m croencapsul e
matrices of the conpound in biodegradabl e polyners such as

pol yl acti de- pol ygl ycol i de. Dependi ng upon the ratio of conpound to
pol yner amb the1nadsure of the particul ar pol ynmer enpl opewusthieorradoe
of conpound rel ease can be controlled. Sone non-limting exanpl es of
ot her bi odegradabl e pol yners i ncl ude pol y(orthoesters) and

pol y(anhydri des). Depot injectable formnmulations are al so prepared by

entr appiblngJoﬁ tvg conpodendinictbbdiRORE RS a0Ts arph@:ﬁﬁamubam?@ﬁtfcpﬁtlatai}ﬁm
conpat i ositions for rectal or

vagi nal H‘FFF% E‘Eaf‘a?‘%é%‘ﬂfa %Ccfﬁlaé’ﬁeefézﬁ‘isfc@ﬂﬂbeo%f’%t%’rc? FLOMRPLIPITHR e
prepared bympHtikle Bientiddly andpatkicttogiatiy, Iuﬁﬁleﬁ: digdt Qigfbdvmfg Rompifisinal e
non-irrit exci nts or arriers such as cocoa utter,

ol et hyl o ks ot B0 bRPUBISAT oh ar e sol i d at anbi ent
tenperature but liquid at body tenperature and therefore nelt in the
rect um or [0@&@filnal Thwéampoanli dselbeed bereintabso asludy ealts ohpolipanpounds

[ 00123] So trat] j: | es,
tabi ot b, i 2R A0y Bhacl @ ARELLRLER, LR SR SEARSY
the acti vmta:mﬂqweﬂfdr prepaning e/ anpudily i corepmmdsorf & ooy (), for separating
pharnaceugﬁlﬁgﬁ aﬁﬁﬁ‘ﬁﬁﬁé I%ﬁﬁhggfnt or carrier such as sodi um
citrate or |ca CIUW]B osphate and/'or a) fillers or extenders such as
starches, | actose, _sucrose, (Plu ose, .mannitol, and silicic acid; b)

bi nders sOR08s, f Hrtheseapprnd disclosasidietpineie hprsedht dpsisedesalt mpybeenased

gel atin, Bpélﬁlz\éhlﬁb%leﬂﬂéiﬁddladhﬂﬁlé% thg Y 105 ReamPIB dreaGREi 6FiheChecBE¥RE AL S
such as gl ycerol; .d) d|S|nte ratlnﬂla gents such as agar-agar, calcium

car bonat emof%lﬂlaﬁ%d Shehiag ydechlaric geid hydipprpmyg goidy gylfric é“éF’tﬂé{Fﬁa%‘i‘ | i cat es,
and sodi upResgHole Bal,and Ak 1ikQlotHvitR#h csrganadaéimglcag@meﬁc &UG MaR® apRY af f i n

f) absorption accel er tors uch as tern um conpounds;
wetting agehits a%’gc‘ﬂa“éiﬁ c acHy g‘&?&ﬁfﬁ‘ ada%ﬁ’b‘ﬂ%?‘”%ﬂﬁahﬁ Ia%’er ol
nmonost ear glwmc hgdid abls@hbﬂﬁld a ps}mcbs]c@zsad@glch as glochrfddcinirigalaqth@yic and i)

| ubri cants talc, .cal tea esium stearate, solid
Darvbt 1 B 2 Mot aeif i b 53 B e A S B e cor | 1
t he case mftam:aq@muhﬂamn& adid, @lich 2@ aghaipic beig or ghitemidasidgm skanatic B@y, satts 0

conprise b fferln ents. [.00124] Solid c osi.tions. of a,simlar
Cype may B topissstt B ire sty e, ERATETinenR et 1t B ger e
capsul es abianaglfovic Acid)end piedike.s as | act ose or m |l k sugar as well as

hi gh ol ecul ar wei ght pol yet hyl ene glycols and the |like. The solid
dosage fo f ta I ul es can
be preparggﬁaﬁth ng%%%“? g@gﬁgﬁ%gggﬁg §g§PE%(%?Fgg%H%%ﬁ%gs and

ot her coaPeprge tyeny Stkfﬁb‘ﬁmeﬂﬁdstfhfeﬁxplﬁdﬁ,rfﬁé@wi ofdhe frosrpid wathiap gpoegapic They
may opti Owr%a}'nc%g@ &l a%%hﬁé’ Hﬂa@gs%wnﬁa@@ﬁteﬁﬁ&) %%&af?&e&i a

conposi tion that they rel ease the active ingrediént(s) only, or

pr ef er ent Maraxyde o plkaling sprthamefaldudnoxide. apdhe il dibusiratiye cxamples of suitable

optional | ¥y ln@lu@e @@a@é’]ﬁﬁhﬁﬁ@d‘ﬁrorgm & TR LA, GRARYSI tions
that can be used include polyneric substances and waxes, [00125] The

active costORRRIg ARMNCaPBBONR PHmaR tcondenedsttiay eaimrhem Wcih one or
nore exci ghight §uc§-§s ;ngérﬂﬂwafhwﬁbhnmﬁa pifrdhe R 0RhRISAE RfivddaRiet S,

dr agees, capsu es, pl , and granul es can, be prepared w th coatings
and shel | ¥ %Hal‘agmd?%"é?‘i“& ALY dangewa e, EOPRET BN PRIkt i ngs and
ot her coakhfgSamBhd lienown in the pharnmaceutical fornulating art. In
such solid dosage forms, the active conpound nmay be adm xed with at

T ehBBiR N RORRIA O BRI o OBl UL

subst anceoFQHEINYENTIOMert diluents, e.g. , tableting lubricants and
ot her tableting aids such a magnesi um stearate and mcrocrystalline

cel Iul osepyo|diyt e &A%Y 10 GRARRY §Ret, RV ERRn BAhrRiphdncduliéy dosage

compositions that include a compound of Formula (I), a compound listed herein, or a
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WO 2010/ 111063PCT/ US2010/ 027360 [ 00126] Dosage fornms for topical or
transdermal adm nistration of a conpound di scl osed herein include

oi ntnments, pastes, creans, |lotions, gels, powders, solutions, sprays,
i nhal ant s W@ 2 38ntl&s. The active conponent is adm xed ®OTAIS2EDO27B60e
conditions with a pharmaceutically acceptable carrier and any needed
preservatives or buffers as may be required. Ophthal mc formul ation,
eardrops, and eye drops are also contenplated as being within the
scope of t:dnh;s:-uhdtmtﬁiuoﬁxanﬁdiﬂi1t7i9oatﬂlalpy|ammcn‘mttearﬂplaatcetdblbeerred:rnadjtslahthe use
of transdenn pat ches e adde adyvant i ng
cont ro 1 egt Gaileh EhERn s Rl AF RS R AR AR P M Con
be nmade bis effegivo kosdemgtably udulspaeprstemgmtahmlcadqungmﬁsampletdn @ emamﬁer

medi um Absorption enhancers can al so be used to increase the flux of
the conpoppgyACr 0S$ Wil s |§é abpremedmt eremfhe cslqgtuaaé dle%sayheeelt her
providing a rate control nbr ane or di spersing the conpound
in a pol ygarexispindies fosm fgretreatn[ee@mwy%@pmﬁﬁetma@h%mwm@@ﬂ herein are
pref er abl chEﬁﬁBWh@%vﬂﬂre'ﬂ(&réﬂ»@%%ﬁl% nbilidnithng ERAn{HAs of &S Ehé?ﬁaa&Q{Eaﬁ&St ration
and uniformty of dosage. The expression "dosage unit fornf” as used
her ei n r efeser2l@deaivasivg dickude Pharmpesuticallp aqeaptabloprodiyesntalta spespeltadfe f or
the pati egjchbQerB&r bf eﬂﬁlﬁe@gddul:ttor\ﬂ'krwatl&ewﬂﬁﬁﬁfoﬁta&ﬁ’i@ltstrhﬁw [IEatleﬁthﬁ-t the

total daily usage o he conpounds and ositions disclosed herein
will be dBtHdedPde waeovgttgeﬂlm%ovnwpﬁt aﬁowquﬁii As athrawise daseritsfl sound

medi cal | HoeERh met6lite peelifilcangédrect i ve dose level for any

particul ar patl ent or organi sm w Il depend upon a varl ety of factors
i ncl udi ng E di sordtﬁ blreldn ated and.the sev% of .t he
di sor der; actutﬁ‘f yeore ta es BRR P AL BHCBYEEIOT he

specific dl@d’l@t@&hértlﬂldcﬁtmlalbyﬁﬁhpriké‘mp]ﬁgﬁacelhmd}’y ame:tpjﬂh:le cagenedja{ranheal t h,
sex and d|

m n| e of
an st ¢ iedt el BB ke i SR UTIR) S r b
enpl oyed; vdhivde, digpadiorooy bmipextsi’ca aidsaatfmmtuvedgugs isoeeid agantscthivkenist oron or
coi nci den 4 d | i factors
wel | kno E:ﬁulsx%#ﬁg&né;[p at“ § §°q'?§8)%§'g’ﬂ ].Fﬁ'gg rg%nﬁ‘lﬂ e] ﬁléllt(egé?r%%unds
di scl osedpa‘r&m@rdoaagaﬁomdo;slrb@ lcBerbingtent Wﬁheftchenct@mmoerof Reateedval s to
pr oduce a [ [ n e ndlng
upon the {ﬁ?@e%dtog ¢ BBaT§0 ]%fgm %Wﬁﬁagx % g} liﬁqd1rsr‘i ni %{e b 81%
ot her enb@dwdamdgz Oft"hrenmgamordﬂ’edmnlegts dsul. Gwhbriflorndl @tliﬁdlaeol%&-et a
dosage of 1OGIVERD QNP Do BB e SFLARRY, Bl bI tor
can be adm ni st ere a patient receiving t ese conpositi
[ 00129] Corefraenael bereingias dsadasedearionycarréprs tsed ladwwiaﬁtlepledn@suttchle/ sol e
phar mceugdc b1 Bs1ﬁ’(§n Iy %Wﬂ't&ﬂﬁlg% féﬁ"tlli r%tea ﬁth%f) gﬁ% sofar .
addi ti onal er ape t| ¢ (pharnaceuti ere I nation
causes noawaé@emt@btlearétaw¢@@n efm@emtlble Wﬁh @e ﬁetypomedsclﬂscpéﬁdthe@m ar
rel evancebufcpgs ﬁﬂﬁoéuf:ﬁ@ﬁﬁ’&ﬁ%es%bl@MB%rglcQIre@febtfo?BQEMQ% ik SaRAg§sa SuCh as

cancer. In this instancé, the conpound di sclosed herein can be
conbi ned %l‘ttﬁ’l%ﬁ@é\ﬁleé‘fftﬂbtﬂ%ﬂﬂ@f syenpnent(sspfghpphasmegeidigdbracesntablshi bi t or s,

or w th otfgiosiabt, it Gs%@§&%tcﬁﬁ?a@d§@ b&withie e sépe WE R iRdMont ur es and
conbi nati ons ther eof used her ein, additional therapeutic agent S

that are |1 mnlst eat a particul ar disease,
condi ti onw&!ﬁi kno %"ama "ftf’ SeW]t“atcaf‘ﬁeer"‘ﬂ"t@g%@’é‘ceuﬂfa%éfondl tion,
bei ng tr eaicgdible a%ﬁqdﬁlﬁdudtﬂit& laf, not dlitddttb,arBdxchdn@érs pRtihas ald@anins "

f t i | ud h th t t
o r e o0 T TR R e P G HR OB G ot e e

agent s grpmﬂﬂefes @l}tcinpmfbtd‘eet@bﬂt pb&sﬁ@ﬁlérb‘até[lpﬂrt?ﬁglﬁﬁiéﬁ mrthrasiof h t he
COITpOUﬂ S | ose eln 0 r roliterati ve | Sease cancer.
o e it s BhE et Sah etk oBfSeseh S R arostrRe suley o oot s
i ncl ude I—Mmm]mdbogt-mplmslbmml, padasgigm Hyddogairposphite,| sbdiud @hlofide, zind\kdks,

colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone, polyacrylates, waxes,
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[ 00131] I n anot her enbodi nent di scl osed herein, for exanple,

chenot herapeutic agents or other anti-proliferative agents may be
conbi ned with the conpounds disclosed herein to treat proliferative
di seases AYA2HHBEe3 Exanpl es of known chenot her apeut i @CAFSRH18/027360
include, but are not limted to, for exanple, other therapies or
anticancer agents that nmay be used in conmbination with the inventive
anti cancer agents disclosed herein and include surgery, radiotherapy
(in but apflgethysamolyesyprapaten@blpediodsmicnn worldet sugrs behrs ledicoglhasapy,
el ectron 9.?03;%1: H@ALOLAS A oBh OLRA aﬁﬁl’ta@@%ﬁm? c@ﬁﬁéf b R& ?sp&é a%QQs
system c raloacflvelsoto es, ton a6Cri ne era

t axanes (tushot sodtumtl@mn@hsd):elhgnsateﬂlﬁrurﬂluﬂem anémllnhsc; adgtatel ggvdr;red
response ( rfer A r r@asi s
faoror ( TRECRIR| e ! APRtenk phcich CAOE bt oISk iRY o BEET S
hyper t her pich aammérovmort@wpgd oﬂagaéf%ﬂveer pib seseme nilatise eshyzomw@mé@mahect S
(e.g., ant

i ncl udi ng,i!1 Bjrslg@l " ﬁ??ylg{e{kg}rco 9%42}??%&%59@%&%% eg]}ygtg) %fgn ne,
chl or anbueid Cth}’tﬂ?@ﬁ@p#ﬁ%@ﬁﬁmm entisupthasireagnesiunpkyfdenxidgend aluminum

ant i met abayrb; (MAlNek! Sff@éeﬁdfreg)@v%lt i8R sahl) RipBUt LalANLRGON St S
and pyrimdi ne “antagonists Mer capt opur i ne,” 5-Fl uor ouf acl |

Oyt ar abi | elcohgbapd phei ﬁ'@)b“fféfﬁpll‘iﬁ@és a@oﬁeﬂaﬁgthgr\noanwopmnblwmwﬁgt| ne,
Vi nor el bi geh af@R1ubd 185! iifatP SHORIPAESRE QXIS of FEPRAD Mg adehls NOEAGAN.
Topotecan), antibiotics (Doxorubicin, Bleonmycin, M tonyci ny,

Ni t r osour AZFEtS(OAlIATEEI éwe%e@rﬂasfﬂqm@l)g and Reyfuseing %genf&rﬁesemtéfm andi n,

Car bopl at fidxidsmé.! cycle inhibitors (KSP mtotic I dnesin inhibitors,
CENP- E and CDK i nhibitors), enzynes (Asparagi nase), and hornones

(Tanoxi fe upro e nd, Megest . ol vec(TV,
adri anyci ﬂ):m}aﬁxarm#h ?W@Sltlgﬁggsd@?ﬁgﬁﬁw adrgin Sﬁﬁeﬁ éﬁ i ogeni ¢
agents (Apf&&ﬁarﬂlyalﬂﬂmhd]itmsﬁray,lﬁbm;ﬁg redtdily piak0lyshuctalgs vaginblly @viiani ni b,

fenib ; b
Craot vz un PRIAReT o Sy BrePE e bt DSBS Sna’ ot her's)

Agents i nhntrbvehousgmmmracﬂlarvmtraaglcmlarnmma. spavialydysstaudhinaghdchle MfOR, HI P
(hypOX|a

conpr ehen Snlﬂ‘(gléeé %Ig él Ct%ﬁé {19 IIRIT% es1 aﬁeda' %aé:ﬁaéneaﬁ’\l icti n%"lr?fg&%n tgcllmques In
http:// vwwvmmnlppﬁm'gmv,lthe camipnstlonsfaretahmuﬂmﬁchmdbomabeunmadllg@y drugs at

http:// Y rck

Manual , |8& 2%1% ét%g@ ‘é%%@’?e%/ﬁ&& elcﬁltgp (Ezsgn ¢ %éﬂsefﬂéamﬂﬂ_nﬁmg{g e hereby
i ncor por a%caldouaybr oledgmophaepenfiog Thek Isuﬁparswmhmay erdouulilateduccorting to
conpounds : ' - cancer
agents. - EeakfieonBin 16 FLELGANARC AT Hekile LR YL SARNL Do

t he Mer ckagentdebhe (0B 1Y) ectaﬂ*ma)aeﬁglem ey nlsmlquﬁeqnlfbr}aj epiablosag/utes or

limtati Crsp ASBRIA0H RS pedROAMH GbApiabiBl Osphfé}%t?féﬁﬁ[afe@?

chl or anbuci cl splatin, spas cyc 0 cytar abi ne,
dacar bazi seutiogict, ﬁ?@t@p@ilqi Ara@zwnberwmmﬁbh veiplepindisplypms @@tdnqlmy@tene)

epi rubi ci iy, &fs@a%dndﬁd isgtofiic YT ERGrider so XA TR0 ﬁ%ke@lm fied oils are
hydr oxyur ea ifostfam de, irinotecan, |eucovorin, mustin

mechl or etmmwallaﬂwmm@;ﬁwm@suﬁm@m’g medigot r exat e, i torryC| n G
m t oxantrone, predni sol one, prednisone, procarbazine, ral oxifen,

strept ozogom3]t afTDchftlﬂﬁlpurb&b Qﬁyﬁlﬁh@ﬁxedfoﬂmﬁﬂlﬁl@@@nthu%m&@s bi ne, o
vincristine, or, vindesjne [ cytotoxlic drugs suylitable for
use with ?lﬁléceelaﬂsphﬂmglda.s fdaaag &a]ﬁ@ag Hs eleerideiderivipes %F@S"E‘Btm fﬁ)lFm ted
to, thoseprgsuon Bﬂﬁjea@!ﬂw)w ﬁ@lmﬂaﬂpﬂaﬁﬁcéﬁﬁ&ﬂlylaﬂcebﬁﬁlebﬂﬁ@ﬁdﬁﬁgbh»@foﬂ
neoplastlc dlse €S, . JuC hose. f or exa man and

G| man' s FEASSPE R %@?@sarp%wg*hﬁ?t FH e e?fcfgl ﬁnﬂﬁwrm tion,

1996, M Guapentiodsimay aEheslﬁalagmg&halﬂﬁlbmqedﬂdaytdﬂ@my@séngﬁuchiam tation,

am nogl ut %trbryx%lgtﬁyl c!c'ﬁu?osg g'lr s‘? Q‘%lsperslﬁgz g‘gtems t aE EIH'Q gomm(-)nlf? %saeg Yn tlh dine
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[ 00135] I n anot her enbodi nent, the conpounds di scl osed herein can be
conbi ned with other signal transduction inhibitors. O particular
interest are signal transduction inhibitors which target the EGFR
famly, s¥O2UY1HER HER-2, and HER-4 (Raynond et al . PCDUS2E (/027360
2000, 60 (Suppl.1l), 15-23; Harari eta]., Oncogene, 2000, 19(53),
6102-6114), and their respective |igands. Exanples of such agents

i nclude, by no way of |imtation, antibody therapies such as

Her cepti nfc(rmnlamlufq)hain)aceuﬁiraﬂiy h@kptéhjeﬂasxg'crfarln)s inceixte dniulsic(npa:m t umumab) ,
and pertuzy &8 er incl by no way of
i ot oft Pt ORGP Bl e SR iR 280 P i ond

(Gefitini bxjmlsﬂsamg}gmas Qlﬁnda@mlamhmqnhﬁymemﬂnc(lhamammonllg)lsedﬁiaﬂlerti nib
(C11033), at h

G sol osbd AFLTe ol b IS DEDIRIRE R B gnin el RRAL R s

i nhi bi t or be tsad gnetherpglppwsebfounulmomascs of the spl i t-kinase dOITB.I n
famlies (VEGFR, FGFR, PDGFR, flt-3, c-kit, c-fins, and the like),
and t hei r (o@RRECt i YR b AARESicahRSHBREBhSosi Rk &h@&@se@ueraﬂldeme of

limtation, antibodies such as Avastin (bevacizumab). These agents
al so i ncl @by adwinisieredayanyorally agcentehiefosagerfam mcluﬁm,éem%hmﬁm i tors

such as Qa%%%ctaélkﬁ%héwpﬁuspeﬁgbﬁs%lsolﬁtlﬁ%%'tH%'cQs)e of hBRIsIRBrdI Nid ot i ni b),
Nexavar ( Soraf eni b) 5 (CHM 265), Pazopani b, Recentin

(Cedi r ani SATiersREEmGRly l(s%waléflealﬁwbae anwrwtarﬁh H-ubricpirgagpnts, Teshesi ni b

( BAY- 57931@2@nem%te§@@%é‘al§(d@plhﬁl\g[m§& ROWEE adrhidRERion BeSea m,67,
6253), Brivani b (BMS582664) 540215, Axitinib (AG 013736)

Mot esani bUSCVERSEY inchidp factops ayd d\?%ﬂw‘a’é‘tsé@fﬁhb“'h?‘i‘ YRIFUA SEPERIRRE ‘95 1)

Dovi ti ni breqﬁﬂéﬁ'for%aﬁb@‘ﬁh@a&ﬁ/g)ngréﬁ@dﬂdﬂdtcbrﬂlblbed\{f@%ﬁsﬁﬂymg@ﬁﬂu dm
enbodi nent conpounds di scl osed herein can be conbi ne

i nhi bi tor%gBBtF Iﬁiieétr%ﬁéerﬁé’é@é?‘?‘?l’é%Zlav%?éﬂrp‘foé%mgﬁg@ﬁé’??y&&@ﬁ? %ddieﬁircl ude,
by no way of limtation, suberoylanilide hydroxam c acid (SAHA),
LAQ 824 (DOtdnn enlterhatjvelyy the plathavgsticolly 4cheptabiverompasitidse disebosgd f or
Cinical r ) e al .
Pr oceedi nlggs;ggin%%ﬁe auig)%?ﬂgéﬁn tgggoﬁéét()?&%’go‘q%%lérg?rggﬁ?al@ fsgral'?{w%%%m 23
" abstract, ca@(b@ﬁ?ﬁpam@mﬁlr(glﬂy?aﬂgcmmﬂla S;nta‘BieotoeemutaﬁIggem‘iplctnh@atAsrmiud(aan

Associ at | I%chf% g[)ut'ﬂgﬁﬁ%{ 1%& 1 t%:ﬂgedl‘%:arégnd ﬁprgérea\gltll me%t4§ g1>e ECF R t%o 1228

(Piekatz et a roceedi ngs I can i cal
Oncol ogy, rezag4he drgg. Sa@snata'@ads ln@(‘m&))ccar’ildttwmm@@@m{ Dﬂ@e@@@i%@?ols

00139] | np be
onb nod T RRAGLEpAb A ARRPALNSR SE RS SOMAIETNARD, O
and m TORopr#HIybespenially Wﬂﬁ@ﬁ@ t4r R pﬁdﬂ@tmemymnl@dmgﬁamr drgans xegdilyon,

bor t ezom ...l b§'t Sptal éﬁgﬁca%@@l?c@ﬁ‘ﬁicg'?ﬂseas%yﬁftﬂé éy’éﬂiﬁe 1A BBhE Bwefms The

conmpounds. dlsclose In can onbi ne er ant 1 - cancer
agent s su@estigl wpéwé@iﬁetpmgsé forpklatiens eregeadily meg%rﬁdwfgr ¢agh oftbesciepi ared t o
canpt ot heghdhs [ 00140] Those additional agents nay be admi nistered
separately fromthe conpound contai ni ng conposition, as part of a

mul tiple ere | t ernativel t hose agents y be part of a
si ngl e do@ﬁg‘g?f or rriJ wliealigh for dhe IW%/H“?SHB‘* ey Prreiared ingdedelher ei n

in a si ngiuﬁpcﬁﬂéfp@@mh]aﬁﬁh (séa‘abadarjbfnhatgemaﬁtébeaan@ﬁ;ghulgfoniaTmUany p: e dosage
regi nen, the t active a e. Su tte I t aneo Y,
sequent i aﬁra[n§de Sr‘?’aé g%B Erg%r topieel ap W‘%éﬁ%ﬂ%f’w’é?ut?ﬁg‘t woul d
result i nacbé]ﬂhbﬁh&ﬁyhipﬁﬁtm&@ triay bé Sorfilatedi adgRdblSeintment containing the active

component suspended or dissolved in onc or more carriers. Carriers for topical

administration of the compounds disclosed herein include, but are not limited to, mineral
oil, liquid petrolatum, white petrolatum, propylene glycol, polyoxyethylene,
polyoxypropylene compound, emulsifying wax and water. Alternatively, the

pharmaceutically acceptable compositions can be formulated in a suitable lotion or cream

42



[ 00141] The anmount of both the conpound and the additional therapeutic
agent (in those conpositions which conprise an additional therapeutic
agent as descri bed above) that nmay be conmbined with the carrier

mat eri al s wo2q@podoee a single dosage formw || vary deperdisagouposn
the host treated and the particul ar node of adm nistration. Normally,
t he amount of additional therapeutic agent present in the
conpositions disclosed herein will be no nore than the anount that
vvcﬁul d nor e&tdiyin®@c aglive abmﬁ@bﬁﬂsdsﬁbnacmmgﬁmilmhc&ﬁ MR Fd lﬁlhmc&dmaény

t erapeutlc a nt as the activ ent t her,

ot of SSHORMIT A SHER e AR R TEHAmB 4O GRS g e B
conposi ti ﬁmosvuafale péER@ebatercdnaeaid eiudrs whk, Yotbadyl HAOh SN DbctilfRlcNBILBInZy]
normal | 'y Fl é]si: in a conposition conprising that agent as the only

t her apeut P€ d3%Sve agent. In those conpositions which conprise
an additi onal ther apeutic agent, that additional therapeutic agent
and t he c&9pblind dFsodpbthelhihreseghnplrmyacaaticalyysveepibitdomabdityons WgFES: OF
THE COWP - ' tion
feat uros. TRaPseRa s et dbioplichlln (AR Be SO SBE g

For mul a (.a_c)uems selut;@r;rpolrmjhdrremb@timhém e$ yolutiondin asophzr phhedutddeteriley
accept abl T t@f asconpound in

t he corrpogaih%a ?é%déﬁé?%ﬁ%;&e‘@%ér@ gll{eﬁ%ﬁgbg‘!ﬁﬁww{ eﬁﬁg{.%f ¥ ‘céi{:tl ve to

det ect abl Yenzylhlkgyivem ghlpridst Aitermiivalisier opthehnia yseyEGARMKBReutia®lly/ or c- Met
i nhi bi tor ch@[ﬁt!aﬂlé’é SIBOWR o g%@%ffmﬁte@ﬁﬁ{ d?ﬁﬁlgntrgﬁcgﬁk cfifuSAEUl TN

t herapy as antineoplasia agents or to mnim ze terious effects of
VEGF and/ pharnpgeputick hinacsajtabbmgeawasisond idiselpisd bereianayiatio e edrainisiered e f ul
for, but pak a|efog61toﬁﬁiﬂl$19uont mhesﬁyo%ﬁioh@ﬁeﬁ@ hFRLIERL toqécherqeésleeﬁr ative
di seases, conditions, or disorders in a lt)len admnistering to
the pati elitowa ip Bege ghphaspacsuticahioraylation ﬁnfﬁmgctrecpé@@reﬁésf wlpiopsn ggline,

ef fecti vecﬂgemg bcnz%ﬂ%féoﬁil %ﬁ&ﬁ&%mtaﬁ@%s&ﬂvﬁ%s a%lpéwwi%ﬁ tb &%eée
cancer, icu nmet astati c cancer, atheroscl]erosis, and

fibrosis. lp@@ﬂaw}f BGHELSANOr BhePonwnioNl spBbliging 6r digiersing ag%ﬂts t he
treatnent of neopl asia including cancer and netastasis, including,
but not | [00it8gd t oLiga#rdosage fams e brabsdndaigeion biclutlié) ®utdrastd @mijtcdopast ,

I Kk di I Il |
e ophagusP R vst T rsroiatk o ditedRiots Sions. SBRFORE S o
prost at e, alailwxm{mnd(iitmn kaude atgwe;cpmmm theliquid dusegerfamB may loetsih Gpai et i ¢

f . h I h
s, of oA S BEREE LIRSS B pel e 1 ©

T-cell -1 ysqhkbdmg agbn@«ﬂmmlsifyemphm ethmba’nedﬂokdgkpmpyﬂ; alcghwpletuyl, hairy

I t I
ﬁ;el oi én})?aﬁlg@atgn%yﬁg{eﬁ? Benz%ri] aYchR:ﬂOIE%leﬁ egﬁé P nyél] ne g%%coyr{%-but ?tglﬁ] as,
nyel odyspklast.i dnn@ly}dﬁbrmmdarwds fn m@ﬂan,agbttonseddegrkmdna) gortt, gerar, 8liaf

h ' : d

resenchy TePlah iyl 06| USh9, LLBNRALRRTRGHE whangppRaLaRy™., 20t
peri pher afattnemd/ms @fwstbam gidholxtdésribered: tBemdyﬁlmdﬂunm&rthﬂﬁrdst orra,
gliom anghgeONBRIANAS e ARELRIIRL wbHERL Sl e dIty%ﬂglﬁ{,m aone,

sem nona ratocarcl noma, 0steosarcona nt osum
ker at oct amsmdrag agehtsr iedtefing, | flageringrang aﬂr@emnammKapos i's sarconm).
[ 00145] The conpounds al so woul d be useful for treatnent of

opht hal mojppgiogal  Injectable preparations, for example, sterile injectable aqueous or
olcaginous suspensions may be formulated according to the known art using suitable
dispersing or wetting agents and suspending agents. The sterile injectable preparation may
also be a sterile injectable solution, suspension or emulsion in a nontoxic parenterally
acceptable diluent or solvent, for example, as a solution in 1,3-butanediol. Among the

acceptable vehicles and solvents that may be employed are water, Ringer's solution, U.S.P.
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conditions such as corneal graft rejection, ocular
ncovascul ari zati on, retinal neovascul arization including

neovascul ari zation following injury or infection, diabetic

reti nopat WO 2016118é3ent al fi bropl asi a and neovascul ar gPRTSAE/027360
retinal ischem a; vitreous henorrhage; ulcerative diseases such as
gastric ul cer; pathol ogical, but non-malignant, conditions such as
hemangi omas, including infantile hemagi nomas, angi ofi broma of the
nasophar y md ismchi@scdswudhdoridn edutasi Is additidoo srerile.aihvdd dilssae chavatiofiallyhe
femal e reproductive .s h a trloss und are
al so usef u'fl&g%e% % gOI %ﬁgé{tw %iﬁ%gfmgddu rraq:% and S IHC%H%E)C() vacg%g ar
hyper penneaploydadtincludi@Gi#tbdtitmeono-onplalyreisdedi Is eddismgfatte addsuer & obdics 0

use}c ul i nﬁélglgreage%a gl;eg%no% Oﬁp cilaﬁlegond' tions such as diabetic

retinopat m cro € conmpounds di scl osed herein are

al so useful in the reduction of blood flowin a tunmor in_a subject.
The corrpo[ﬂ%%olm sc Tbzinigcigble &rpulgtiens gpisle stesibiped, for pxamiple, pedlfetioron of

net ast asi g& hﬁ‘bﬁdiﬁﬁﬂf rekahife ﬁlké?,lo‘?ﬁ;‘} mcw&afﬁ]?glsl%ﬁﬁhgﬁge%qme weghul for
human treat n'ent t hese co oun s are al so useful for veteri nary

t r eat ment steyile edidsampesiioan iish ean bedisselvedzon lisparsed Anderiavaterasioher s
i ncl udi nggERETRdcRbleRARRE Srior ?enLQ.e tIﬁ' 8rdki 1 %roldn@ tl%tel@ﬁét o TBAE RN S,

ani mal s incl ude_ horses, (%él cats. used herein, the corrpounds
di scl oseddirdsssd herpipdt i QBen ra&iﬁaw Pﬂaaféleﬁﬁb&%wmy of e spmpand figer i vat i ves

thereof . LQdkARLWIRRralNQuRE i c@liod Phifia$ ba!EREmHIRRe I TROMAAE liGdd t S

and the like, this is taken to refer to al so a si nﬁle conpound, salt
and the | fusRensiphpficr sfalifie of profPhRYS airErigHh nopmY2terie B‘&@’sﬂéﬁ)‘ﬁier‘?fst ering

adCOWDOUnﬁbs@fﬁ)tl&%fﬂlﬁbsdohip@lﬂlddhﬁﬁleﬁ&gﬂuﬂéﬂEt@fa:ﬂe (ﬁﬁﬁscﬁbﬂdmhﬁﬁ ih B, uﬁgz
adm nil sterin to the atlent a a I1t1onal .thera utic
( conbi nat i’??ﬁ‘g‘i hap awyl sizs PR pratie q’f“?eofﬁ’lm Wffﬁshe&sg?ﬁ‘féeﬁqréusg?ndmg the

ant i - pr ol édngfoaid iv@n a@éticle ﬂfcmﬁpllsﬁﬁtdc}aydﬁfdbm&ﬁi@fypﬂgﬂé}&ﬂy wherein the
addi tional , t.herapeuti c is appropriate for the disease being
treated a?f’dmf"ﬁtéfeﬁawmuaﬁ ther apeutic agent is adm nistered together
with a conpound or conposition disclosed herein as a single dosage
form or sEPbAt el yInjecoiietdapot damp egmeidoby tonipg siidroanepage patricesoff the

i st epapoat ip BloBberdUiicA0 bl 8R os BUGHARE UYL By AIRE i tpon
di f f er ent the fatie of tompohed togplymer adshe natuinéfogtartiztiaopelyresy cwelosedathger ed

by, for BGf&e@E&ng&n@%ﬁﬁ catt e M%ﬁeﬁ g‘onQ%n 1%11@9@’&am§1e§j&56%1er 1 veek, 2

weeks, ,
2010/ 1110@9@1&1@@@11011@211191@@6 PBEaHOEsRTE sndpepeilydriddss Depas aetads a

met hod of ¢ fihdtink hAd1sh BRYFEOW dheBipind theddmpbthin Bposomes or

microemulsions that are compatible with body tissues.

[00122] Compositions for rectal or vaginal administration are preferably
suppositories which can be prepared by mixing the compounds disclosed herein with
suitable non-irritating excipients or carriers such as cocoa butter, polyethylene glycol or a
suppository wax which are solid at ambient temperature but liquid at body temperature

and therefore melt in the rectum or vaginal cavity and release the active compound.

[00123] Solid dosage forms for oral administration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active compound is mixed with at
least one inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or

dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose,
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expresses VEGFR, or c-Met, that includes contacting the cell with a
conmpound or conposition disclosed herein, thereby causing inhibition
of gromh of the cell. Exanples of a cell whose growh can be

i nhi bi t ed Waetivdso63a breast cancer cell, a col orectal ecemaseoieei?ser a

| ung cancer cell, a papillary carcinona cell, a prostate cancer cell,
a |l ynphoma cell, a colon cancer cell, a pancreatic cancer cell, an
ovarian cancer cell, a cervical cancer cell, a central nervous system
cancer ceghmnqnmmsmﬂp@mlﬂmwaaﬂdgmﬁdﬁehkha@ﬂﬁ&ﬁﬂhdaamem@ﬁmmynelI, a

hepat ocel | . r cancer cell. astric
car ci nonac%jfélflofe -4 e%&”fatﬁ%l p R%EIE%EHTL?E%OEG - P5FET ﬁ%‘ﬁ%aﬁ%ﬁ?,h‘%ﬁ“%@élfsanona
cell, or azcheu@gemlad)dehitegra[ﬂﬁ@d@ﬁtb Rrch\ak d@da@ﬁ@]chnﬂca@hh@@oﬁfo or
|nh|b|t|n VEGER ase CthIt

hat i nol e g ARt ok€ pd Hi-AER Sl debolfle 1 disRakiae or
conpositi @gcntﬂlsmlaapaatffmeﬂ) ebsnrpna'me:celenamrs spelodsogaterabry smnmphieth as used
her ei n, 0 n |nc udes,

wi t hout I rm %r{}? Eﬁg%gén% St('aghr%s%o%g m% &%ﬁ fcﬁthlan o%lyce]bl opsi ed
mat eri al mlontatened: Rhrabsorbentseneheds kavlinexd bantdngte tihg nedf) jubainohtdshdod,

sal i va, n S . 4 I f1ul xtracts
ther oo . Pl b §&Sue Sl RGuh S8R, o St P Pl Myl Bl N
ki nase actulfatet and niixtuges iewbb ¢ batass ahgapailas gahigednd pillsothe dosaga fogb y  of
pur poses in the art. Exanples of such purposes
i ncl ude, E‘wag.}%)%ﬁo?ﬁ@&rﬁlﬁé;#ehts bl ood transfusion,

or gan- trans I antation, biol ogi cal speci nen storage, and biol ogi cal

sanpl e

assays. B I n eelidkogmpositiass af himta taregeay glse e praplared as filers wisplict i ve
anmount " Oﬁnd Iﬁfdtﬁceulgmmd@a@ades%ng fRh @wm@um 18¥0sP Biarh MBG:Gtak 61 by
accept abl e conposition is apount effective for treati ng or

| esseni nghighgo @v@rwee%}ltaﬂr%hyéensﬁlyaﬂ? andghe likgeThersglidinsiaci fons g

di sor der Stabluaedrsgw@@s;peﬂss Bine 260 FRASdstchPPSprefAE@aFithl cOingParddRBel RBIRO
di scl osed herein, ge admi ni st ergd usi a%p?@%garmun and_any route

of adni ni &g 8??“B$Sfaé‘ pihgreroptes Pelbgpqvgn eeRy rmweding sy i ty of
the di sor Tesy nedy ogtlmaﬁa)ntaTh@aa&alc:gt agatO&dlcal g6pthe oTd chhhbdsxti()ﬂ Enat fgem

subj ect to, subj ect. epend on the s i es, and gene

ot 1 on el ERTO RS Gy B TR PrRserir Bert b gl

par ti cul atrach@ptidnally,tisa dadged abniel Exisies @leindddigrdmpbitions et caf\be
conpound or co osi.tion can al so, be adm nistered wwth one or nore

ot her t hePSPEGRIEPUYRHICSUDLECH PR W#EL above. [00153] The compounds
di scl osed herein or pharmaceutical conpositions thereof nmay al so be
used for BOESIng afhd aspvesmpbings pandilsodk ideicicacapsuletad Esmpridanheses,
artifici I, f t scul ar
tents. oot ey MY B IR bkl Ui BERLR IR SrosA S

(r e- nar r owidrggpnoles eAndepeenared withFdatingstand sticH§ sclyys entpmecatings, feabeent s

usi ng st eQfnfioifhe Qafifs ahmha%mgbew@l% Lo f ok 'Prigm%c%hnéapfoﬂmla@@ afr
platelet activ %lon hese unwant ed revente

m ti gat edinychspbd éQ;agq fagnst the a@@vp@@wd maraqumMc?ethtai gegt pye mert
accept abl geATRKS; Eﬁ&&cqme 'onsétaﬂ'Eh SuGizRY Ahmd} g LS & EL, %& R

[ 00154] Sui tabl'e coati ngs and eneral "preparation of coated

i mpl ant ablaEmal@yicties a@!@ﬂﬂ@%ﬁ*ﬁﬂ%@ chthep gert ﬁ&weemeg\kigblet@@@mgﬂs
5886026, ad Q%R aidsREcHCOR Ak AfarRE el lﬁmmgtghn@éeﬁuro&c f{dor at ed
by reference herein.” The coatings are typically bioconpatible

pol yner i ceafnferpsiles tahlgitpng pills, th%trswépmﬁdwrﬁsp Comppyisy wgas@m oxane,
pol ycapr Om?tnﬁp%pncmﬁy&mm By iR sgeﬁ!, andR3h ¥h@6d G cBmbShitioR kil tgpe

vi nyl acet mxtures thereof. The coatings nmay optionally be
further cilasedee asiveingedienils) enly. opiiier ebaIsSo i cRRBmBATt of the

pol ysaccagieganl e by@inh), memyy&ﬁhnnepbeﬁph&! liPiid$ eX@mpe@BPi Nat i ons
t hereof to inpart controlled rel ease characteristics into the
embedding compositions that can be used include polymeric substances and waxes.
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[ 00155] General Iy, the conpounds discl osed herein may be prepared by
met hods descri bed herein, wherein the substituents are as defined for
formulas a), (IV) or (V), above, except where further noted. The

fol | owi ng WRRMPAHLeI ng schenes and exanpl es are presentP€d/US1PALBéer
exenplify the invention. [00156] Persons skilled in the art wll
recogni ze that the chem cal reactions described may be readily
adapted to prepare a nunber of other conpounds disclosed herein, and
al t er nat i /@128t hod®ofage fq:nmeﬁmﬂdpingl drht@nsndmbmmdsistcﬁtismbbsmmmrdei n are

deened to, @os\%hé}!ﬂrﬂ ulich]q%ﬂﬁﬁl?rge%t Pr’p% Q5 NS dgels (vd?xﬁ%ma G, Lhe

synt hesi s of non- ds &ceor € I nVénhti on may
be successirays) lthimtsm patelgts iihe ﬁudwfcomamﬁmnsadapp’dnmdﬂr steoletchmigonski | | ed

in the art ?% Bgdmag.}gn gﬁr&ggﬁlﬁé ?alrgei(rgﬁc? &n?%%éc{égglle&trfaqwet% or ngf{e%g é%%%lsxb Ste)y

utilizing o Ssuita eagents known-in her
descr i bedbe wadredr Odyhatmikifergulation, esrdrops did dye dtopoars alsd congrampldteskns

condi t | onﬁenﬁ{:ﬁ@n,@%& €LY hisQhyafEon! ga&&anq gataﬁaé)a?&@r&g{s%ﬁ@us%f known

in the art ere ogn|zed as havi ng preparing
ot her conprouddmaldiatehesowhigh hawe éh%dded\A@vazl@mbﬂpm@ﬁﬁmﬁﬁrmaitwe@QmG 0

[ 00157] I nodlinX MR oty 48 &ds%g% e Mé?ﬁxs%ﬁﬁ%&é}‘g Eedsﬂﬂ‘tﬁ%at ed

all tenperatures are set fort egr ees SI us. nt's - were
pur chasedcqmpepndis far meame@wpmbsemon @hairce s l§aICHsrHeqiagd twmwhe Ar co

Chemi cal ﬁﬁ){f&ﬁﬁ%oﬁ@%ﬁ' at:f%ssq]@ £an3 %e @algial: BY con gﬁied\@%c) efthdd ?ﬁﬂhd}m\/ ah‘&gt

further purification unless otherw se iIndicat fents were
pur chasedcdmireling Bgmbiass enbyslispprringthe comprand i pRbowhgaCienedal Factory,
Guangdong Guanghua Reagent Chem cal Factory Co. Ltd., Guangzhou
Reagent Coemgal Fansd @mpounks dRglbdtd Yer¥i akd prere@ble Mrﬁﬂlatddﬁlddosa@dﬂgdao

Tongl ong ent emcal Ltd dao Ocean Chenjcal Factory.
[00950] Anfvads deseplamir s @i paRai 95hee TR e art BRASIRGd by

r gf | uxi ggfoﬁ'lhEas??d:d/lei‘dm wr}drsho&@dymw Aisdiptel miUSE aGh? Gplopiatd f@-ﬂﬁ‘&h Fatie|r e
obt ai ne re the, s H2. exane,

o DV s eEsted Tt of Phocind bt S 1o Ry it oo moo the
reacti onSalﬁlebmf)mttdns biedlmad aeie wdlbbedogiibdbyatht ytendide physiciaa stithinvke
pressure of ni en or on Wi t. dr.yi u unl ess. ot herw se
D o od) i RonbrohRE o Disha e ebite Sk o vt S GRS, o Ty
fitted w pMentwbbxgamsnmladefpmd uphea ivmet}m:ﬁfmdmmlocﬂmgthbﬂtsmﬁélemngnd

reagents y Qven |ed nd/o at _dri.ed
[ 00160] Col %j%ﬁi a}{%rhgrg}%teg roaﬁﬁ\ﬁase\fgigly\%lon by Og{he S lc com?q I ggm 8 ¥edtol um.

Silica the specific composition employed the age, body welght, general health, sex and diet of
the patient; the time of administration, route of administration, and rate of excretion of the
specific compound employed; the duration of the treatment; drugs used in combination or
coincidental with the specific compound employed, and like factors well known in the

medical arts.

[00128] The amount of the compounds disclosed hercin that may be combined with
the carrier materials to produce a composition in a single dosage form will vary depending
upon the host treated, the particular mode of administration. In other embodiments, the
compositions should be formulated so that a dosage of between 0.01- 300 mg/kg body

weight/day of the inhibitor can be administered to a patient receiving these compositions,

[00129] Compounds disclosed herein can be administered as the sole
pharmaceutical agent or in combination with one or more other additional therapeutic

(pharmaceutical) agents where the combination causes no unacceptable adverse effects.
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gel (300 - 400 nesh) was purchased from Q ngdao Ccean Chemi cal
Factory. IHNMR spectra were recorded with a Bruker 400 MHz
spectroneter at anbient tenperature. 11-1 NMR spectra were obtained
as CDC13, wi620b03063CD30D or d6- acet one sol uti ons (reporrcadiszolopgmago,
using TM5 (0 ppm or chloroform (7.25 ppm as the reference standard.
When peak nultiplicities are reported, the foll ow ng abbreviations
are used: s (singlet), d (doublet), t (triplet), m(multiplet), br
(br oadenedghis nfdgl bé eopabricatar RicvalRy ir lcScatnidht drdassRbRlifeedtive Hisgab&tstoh.

Coupl i ng constants, when g{lven are r%%)rted in Hertz

[ 00161] Lo §28&5| hfivhstiesdesontopynd disclopgd hameineap ks ‘éo%tl‘%‘"g Vﬂé‘tké?‘ﬁ’? ned on

an Agi | entyt6t3x0 agsmts| ﬁalal_ﬁahﬁcﬁ@ﬁﬁmbmmbemueamrmﬂdcm&ﬂhgaﬂcﬁleﬁfjlbasnag %
nt al ne at

punps, 16A TCC erature nt rol ., of  Col [
PP Nt RS v AR AR et R RR T i
anal ysi s, thAtarERmeDuidEniveRd usied: Dpartidiir Uiceabs osqadikiof) ARG6wn as

00162] L | t dat al sp .det d
L00102] Low 5oLty o JSs, sRectial (B, 03! 2, uelig ahan,dete] i ned on

Quat er nar yheppintic agentsGladdd# ildléde(chenpldrgletticagbionindthepintiGablifemative

mai nt ai ned at 30 ©), a Gl 329A autosanpler and a 013 15D DAD det ect or
vere used®¥H™t he anal ysis, An ESI source was used on the LC M5
spectroneter. [00163]Both LC-MS spectronmeters were equi pped with an
Agi | ent ZBIOBIN SB- F@l@ample.ch@@pthyraBpiia apohts prother ajtaedliferafive reenitasay

deci ded Dy L 3Tk S SRREEA At ndl tJ&aﬁbrsﬁfeau DL The

HPLC peaks were recor S vvave engt nm an nm The
nmobi | e phEsanplgof ghel.l%lfecﬁpmt@ agauischr ptlileres@ép@hfetamw eelitphngbde APA&nd 0. 1%

formc aCin%b‘iths ‘rﬁcﬁdd?r%uﬁd? aéé@%ﬁ{ml(eﬁ @@%QH@ MSHB, ﬁh@ﬂio@%ﬁl{b@é" tion is
shown in Table 2: Time (mn) A (Acetonitrile . 1% H
described in WO 2006/010264 WO 03/024448, WO 2004/069823, US 2006/0058298 us
2005/0288282, WO 00/71703, WO 01/38322, WO 01/70675, WO 03/006652, WO
2004/035525, WO 2005/030705, WO 2005/092899, and demethylating agents including,
but not limited to, 5-aza-dC, Vidaza and Decitabine and those described in US 6268137,
US 5578716, US 5919772, US 6054439, US 6184211, US 6020318, US 6066625, US

6506735, US 6221849, US 6953783, US 11393380.

[00131] In another embodiment disclosed herein, for example, chemotherapeutic
agents or other anti-proliferative agents may be combined with the compounds disclosed
herein to treat proliferative diseases and cancer. Examples of known chemotherapeutic
agents include, but are not limited to, for example, other therapies or anticancer agents that
may be used in combination with the inventive anticancer agents disclosed herein and
include surgery, radiotherapy (in but a few examples, gamma-radiation, neutron beam
radiotherapy, clectron beam radiotherapy, proton therapy, brachytherapy, and systemic
radioactive isotopes, to name a few), endocrine therapy, taxanes (taxol, taxotere efc),
platinum derivatives, biologic response modifiers (interferons, interleukins, and tumor
necrosis factor (TNF), TRAIL receptor targeting, agents, to name a few), hyperthermia
and cryotherapy, agents to attenuate any adverse effects (e.g., antiemetics), and other
approved chemotherapeutic drugs, including, but not limited to, alkylating drugs
{mechlorethamine, chlorambucil, Cyclophosphamide, Melphalan, fosfamide),

antimetabolites (Methotrexate, Pemetrexed ete), purine antagonists and pyrimidine
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B (water, 0.1%HCOCH) O - 3 5 - 100 95-0 3 - 6 100 0 6-6.1 100 - 5
0-95 6.1 - 85

WO 2010/111063 PCT/US2010/027360

antagonists (6-Mercaptopurine, 5-Fluorouracil, Cytarabile, Gemcitabine), spindle poisons
(Vinblastine, Vincristine, Vinorelbine, Paclitaxel), podophyllotoxins (Etoposide,
Irinotecan, Topotecan), antibiotics (Doxorubicin, Bleomycein, Mitomyein), nitrosourcas
(Carmustine, Lomustine), inorganic ions (Cisplatin, Carboplatin), Cell cycle inhibitors
(KSP mitotic kinesin inhibitors, CENP-E and CDK inhibitors), enzymes (Asparaginase),
and hormones (Tamoxifen, Leuprolide, Flutamide, and Megestrol), Gleevec(TM),
adriamycin, dexamethasone, and cyclophosphamide. Antiangiogenic agents (Avastin and
others). Kinase inhibitors (imatinib, sunitinib, sorafenib, tasigna, dasatinib, lapatinib,
cetuximab (Erbitux), trastuzumab (Herceptin), erlotinib, gefitinib, pazopanib and others).
Agents inhibiting or activating cancer pathways such as the mTOR, HIF (hypoxia induced
factor) pathways and others, For a more comprehensive discussion of updated cancer
therapies see, http://www.nci.nih.gov/, a list of the FDA approved oncology drugs at
http://www.fda.gov/cder/cancer/druglist-rame htm, and The Merck Manual, Eighteenth

Ed. 2000, the entire contents of which are hereby incorporated by reference.

[00132] In another embodiment, the compounds disclosed herein can be combined
with cytotoxic anti-cancer agents. Examples of such agents can be found in the 13th
Edition of the Merck Index (2001). These agents include, by no way of limitation,
asparaginase, bleomycin, carboplatin, carmustine, chlorambucil, cisplatin, colaspase,
cyclophosphamide, cytarabine, dacarbazine, dactinomycin, daunorubicin, doxorubicin
(adriamycine), epirubicin, etoposide, 5-fluorouracil, hexamethylmelamine, hydroxyurea,
ifosfamide, irinotecan, leucovorin, lomustine, mechlorethamine, 6-mercaptopurine, mesna,
methotrexate, mitomycin C, mitoxantrone, prednisolone, prednisone, procarbazine,
raloxifen, streptozocin, tamoxifen, thioguanine, topotecan, vinblastine, vincristine, or

vindesine.

[00133] Other cytotoxic drugs suitable for use with the compounds disclosed herein
include, but are not limited to, those compounds acknowledged to be used in the treatment
of neoplastic diseases, such as those for example in Goodman and Gilman's The
Pharmacological Basis of Therapeutics (Ninth Edition, 1996, McGraw-Hill). These agents
include, by no way of limitation, aminoglutethimide, L-asparaginase, azathioprine, 5-
azacytidine cladribine, busulfan, diethylstilbestrol, 2', 2"-difluorodeoxycytidine, docetaxel,
erythrohydroxynonyladenine, ethinyl estradiol, 5-fluorodeoxyuridine, 5-

fluorodeoxyuridine monophosphate, fludarabine phosphate, fluoxymesterone, flutamide,
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95 [00164Purities of compounds were al so assessed by Agilent 1100
Series high performance |iquid chromatography (HPLC) with W
detection at 210 nm and 254 nm (Zorbax SB-Cl18, 2.1 x 30 nm 4 mcorn,
10 min, OVEOPAIPAING6X | ow rate, 5 to 95% (0.1 % form c ad®Cid/UusSp1gPIERN)
in (0.1 %formc acid in H20). Columm was operated at 40 C

[ 00165] The fol |l owi ng abbrevi ati ons are used throughout the
specification: HOAc acetic acid McCN, CH3CN acctonitrile NH3 anmoni a
NR4C1 ammydrmwpmbd:smr(bmdeaﬂﬂﬁﬁfbidambicin interferon, medroxyprogesterone acetate,

0- benzotr | %§e%{§01 acé/t fe0hd %lﬂl\lllaRNn%ﬁtaenhrq%ﬂ ﬁx_e}/ ! uﬂtgsrt'at“ p'f"os%ﬂo %a(r?ﬁre%tﬂpsphat €

HATUO(?a enzot I az ranet.
hexaf | uor espmtepPaie ) RiBopycin, semustine, teniposide, testosterone propionate, thiotepa,

benzotri azgl =14 ARS i no- phosphoni um hexaf | uor ophosphat e
Pd2( dba) 30 °t%’é‘x%%‘ﬁ%“}‘8£§’e°ééle i pal | adi um Bl NAP

2, 2' -bi s(di phenyl phosphi no) -1, 1' - bi napht hyl TEAC
bl s(tetr aLQQE) | amr@ﬁ}egggt@tg_)p@)@waqagcer agents suitable for use in combination with the

compounds disclosed herein also include newly discovered cytotoxic principles, some
examples of cytotoxic principles include, but are not limited to, oxaliplatin, gemcitabine,
capecitabine, epothilone and its natural or synthetic derivatives, temozolomide (Quinn et
al., J. Clin. Oncology, 2003, 21(4), 646-651), tositumomab (Bexxar), trabedectin (Vidal et
al., Proceedings of the American Society for Clinical Oncology, 2004, 23, abstract, 3181),
and the inhibitors of the kinesin spindie protein Eg5 (Wood et al., Curr. Opin. Pharmacol.
2001, 1, 370-377).

[00135] In another embodiment, the compounds disclosed herein can be combined
with other signal transduction inhibitors. Of particular interest are signal transduction
inhibitors which target the EGFR family, such as EGFR, HER-2, and HER-4 (Raymond et
al., Drugs, 2000, 60 (Suppl.1), 15-23; Harari ct al., Oncogene, 2000, 19 (53), 6102-6114),
and their respective ligands. Examples of such agents include, by no way of limitation,
antibody therapies such as Herceptin (trastuzumab), Erbitux (cetuximab), Vectibix
(panitumumab), and pertuzumab. Examples of such therapies also include, by no way of
limitation, small-molecule kinase inhibitors such as Tressa (Gefitinib), Tarceva (Erlotinib),

Tykerb (Lapatinib), Canertinib (CI1033), AEE788.

[00136] In another embodiment, the compounds disclosed herein can be combined
with other signal transduction inhibitors targeting receptor kinases of the split-kinase
domain families (VEGFR, FGFR, PDGFR, {lt-3, c-kit, c-fins, and the like), and their
respective ligands. These agents include, by no way of limitation, antibodies such as
Avastin (bevacizumab). These agents also include, by no way of limitation, small-
molecule inhibitors such as Gleevec (Imanitib), Sprycel (Dasatinib), Tasigna (Nilotinib),
Nexavar (Sorafenib), Raf265 (CHIR-265), Pazopanib, Recentin (Cediranib), Zactima
(Vandetanib), Vatalanib (PTK787), Telatinib (BAY-579352), BMS-690514 (de LaMotte
Rouge, Cancer Res. 2007, 67, 6253), Brivanib (BMS582664), BMS540215, Axitinib (AG-
013736). Motesanib (AMG706), Sunitinib, Vandetanib, Tivozanib (KRN-951), Dovitinib
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BBr3 boron tribrom de BSA bovine serum al bumin Br2 bromi ne BOC, Boc
tcrt-butyl oxycarbonyl Cs2CO3 cesium carbonate CHCL13 chl or of orm CDC13
chl orof orm deut erated Cu copper Cul copper(l) iodide Et20 diethyl
et her DBUWQ 8uigilH#edhi cycl o[ 5, 4, 0] undec- 7- ene DI BAL di i £6EBMSIHPITAGNUM
hydri de DI AD dii sopropyl azodi carboxyl ate DVA dii sopropyl et hyl am ne
DEAD di net hyl azodi car boxyl ate DVF di net hyl f or mam de DVAP
4-di met hyl am nopyri di ne

(TKI-258/CHIR-258), Tandutinib.

[00138] In another embodiment, the compounds disclosed herein can be combined

with inhibitors of histone deacetylase. Examples of such agents include, by no way of

limitation, suberoylanilide hydroxamic acid (SAHA), LAQ-824 (Ottmann et al.,

Proceedings of the American Society for Clinical Oncology, 2004, 23, abstract, 3024),

LBH-589 (Beck et al., Proceedings of the American Society for Clinical Oncology, 2004,

23, abstract, 3025), MS-275 (Ryan et al., Proceedings of the American Association of

Cancer Research, 2004, 45, abstract, 2452), FR-901228 (Piekarz et al., Proceedings of the

American Society for Clinical Oncology, 2004, 23, abstract, 3028) and MGCDO0103 (US

6897220).

[00139] In another embodiment, the compounds disclosed herein can be combined
with other anti-cancer agents such as proteasome inhibitors, and m-TOR inhibitors. These
include, by no way of limitation, bortezomib, and sirolimus (rapamycin), everolimus,
temsirolimus. The compounds disclosed herein can be combined with other anti-cancer

agents such as topoisomerase inhibitors, including but not limited to camptothecin.

[00140] Those additional agents may be administered separately from the
compound-containing composition, as part of a multiple dosage regimen. Alternatively,
those agents may be part of a single dosage form, mixed together with the compound
disclosed herein in a single composition. If administered as part of a multiple dosage
regimen, the two active agents may be submitted simultaneously, sequentially or within a

period of time from cone another that would result in the desired activity of the agents.

[00141] The amount of both the compound and the additional therapeutic agent (in
those compositions which comprise an additional therapeutic agent as described above)
that may be combined with the carrier materials to produce 2 single dosage form will vary
depending upon the host treated and the particular mode of administration. Normally, the
amount of additional therapeutic agent present in the compositions disclosed herein will be
no more than the amount that would normally be administered in a composition
comprising that therapeutic agent as the only active agent. In other embodiment, the
amount of additional therapeutic agent in the presently disciosed compositions will range
from about 50 % to 100 % of the amount normally present in a composition comprising

that agent as the only therapeutically active agent. Tn those compositions which comprise
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USES OF THE COMPOUNDS AND COMPOSITIONS OF THE INVENTION

[00142] The invention features pharmaceutical compositions that include a
compound of Formula (T) or a compound listed herein, and a pharmaceutically acceptable
carrier, adjuvant, or vehicle. The amount of compound in the compositions disclosed
herein is such that is effective to detectably inhibit a protein kinase, such as VEGFR/KDR,
and/or c-Met inhibitory activity. The compounds disclosed herein are useful in therapy as

antineoplasia agents or to minimize deleterious effects of VEGF and/or HGF.

[00143] Compounds disclosed herein would be useful for, but not limited to, the
prevention or treatment of proliferative diseases, conditions, or disorders in a patient by
administering to the patient a2 compound or a composition disclosed herein in an effective
amount. Such diseases, conditions, or disorders include cancer, particularly metastatic

cancer, atherosclerosis, and lung fibrosis.

i00144] Compounds disclosed herein would be useful for the treaiment of neoplasia
including cancer and metastasis, including, but not limited to: carcinoma such as cancer of
the bladder, breast, colon, kidney, liver, lung (including small cell lung cancer),
esophagus, gall-bladder, ovary, pancreas, stomach, cervix, thyroid, prostate, and skin
(including squamous cell carcinoma); hematopoietic tumors of lymphoid lineage
(including leukemia, acute lymphocitic leukemia, acute lymphoblastic leukemia, B-cell
lymphoma, T-cell-lymphoma, Hodgkin's lymphoma, non-Hodgkin's lymphoma, hairy cell
lymphoma and Burkett's lymphoma); hematopoietic tumors of myeloid lineage (including
acute and chronic myelogenous leukemias, myelodysplastic syndrome and promyelocytic
leukemia); tumors of mesenchymal origin (including fibrosarcoma and
rhabdomyosarcoma, and other sarcomas, e.g. soft tissue and bone); tumors of the central
and peripheral nervous system (including astrocytoma, neuroblastoma, glioma and
schwannomas); and other tumors (including melanoma, seminoma, teratocarcinoma,
osteosarcoma, xenoderoma pigmentosum, keratoctanthoma, thyroid follicular cancer and

Kaposi's sarcoma).

[00145] The compounds also would be useful for treatment of ophthalmological
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retinopathy, retrolental ﬁbroplas1a and neovascular glaucoma; 1et1na1 ischemia; vitreous
hemorrhage; ulcerative diseases such as gastric ulcer; pathological, but non-malignant,
conditions such as hemangiomas, including infantile hemaginomas, angiofibroma of the
nasopharynx and avascular necrosis of bone; and disorders of the female reproductive
system such as endometriosis. The compounds are also uscful for the treatment of edema,

and conditions of vascular hyperpermeability.

[00146] The compounds disclosed herein are also useful in the treatment of diabetic
conditions such as diabetic retinopathy and microangiopathy. The compounds disclosed
herein are also useful in the reduction of blocd flow in 2 tumor in a subject. The
compounds disclosed herein are also useful in the reduction of metastasis of a2 tumor ina

subject.

[00147] Besides being useful for human treatment, these compounds are also useful
for veterinary treatment of companion animals, exotic animals and farm animals, including
mammals, rodents, and the like. In other cmbodiments, animals include horses, dogs, and
cats. As used herein, the compounds disclosed herein include the pharmaceutically

acceptable derivatives thereof.

[00148] Where the plural form is used for compounds, salts, and the like, this is

taken to refer to also a single compound, salt, and the like.

[00149] The treatment method that includes administering a compound or
composition disclosed herein can further include administering to the patient an additional
therapeutic agent (combination therapy) selected from: a chemotherapeutic or anti-
proliferative agent, or an anti-inflammatory agent, wherein the additional therapeutic agent
is appropriate for the disease being treated and the additional therapeutic agent is
administered together with a compound or composition disclosed herein as a single dosage
form or separately from the compound or composition as part of a multiple dosage form.
The additional therapeutic agent may be administered at the same time as a compound
disclosed herein or at a different time. In the latter case, administration may be staggered
by, for example, 6 hours, 12 hours, 1 day, 2 days, 3 days, 1 week, 2 weeks, 3 weeks, 1

month, or 2 months,
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I nhi bitor 8 discol osed herein can be prepared by the process

[00150] The invention also featurcs a method of inhibiting the growth of a ccll that

expresses VEGFR, or c-Met, that includes contacting the cell with a compound or

composition disclosed herein, thereby causing inhibition of growth of the cell. Examples

of a cell whose growth can be inhibited include: a breast cancer cell, a colorectal cancer

cell, a lung cancer cell, a papillary carcinoma cell, a prostate cancer cell, a lymphoma cell,

a colon cancer cell, a pancreatic cancer cell, an ovarian cancer cell, a cervical cancer cell, a

central nervous system cancer cell, an osteogenic sarcoma cell, a renal carcinoma cell, a

hepatocellular carcinoma cell, a bladder cancer cell, a gastric carcinoma cell, a head and

neck squamous carcinoma cell, a melanoma cell, or a leukemia cell,

[00151] Provided herein & method of inhibiting VEGFR, and/or ¢-Met kinase
activity in a biological sample that includes contacting the biological sample with a
compound or composition disclosed herein. The term "biological sample” as used herein,
means a sample outside a living organism and includes, without limitation, cell cultures or
extracts thereof’ biopsied material obtained from a mammal or extracts thercof: and blood,
saliva, urine, feces, semen, tears, or other body fluids or extracts thereof. Inhibition of
kinase activity, particularly VEGFR or c-Met kinase activity, in a biological sample is
useful for a variety of purposes known to one of skill in the art. Examples of such
purposes include, but are not limited to, blood transfusion, organ-transplantation,

biological specimen storage, and biological assays.

[00152] In certain embodiments disclosed herein, 2n "effective amount” or
"effective dose" of the compound or pharmaceutically acceptable composition is that
amount effective for treating or lessening the severity of one or more of the
aforementioned disorders. The compounds and compositions, according to the method
disclosed herein, may be administered using any amount and any route of administration
cffective for treating or lessening the severity of the disorder or diseasc. The exact amount
required will vary from subject to subject, depending on the species, age, and general
condition of the subject, the severity of the infection, the particular agent, its mode of
administration, and the like. A compound or composition can also be administered with

one or more other therapeutic agents, as discussed above,

[00153] The compounds disclosed herein or pharmaceutical compositions thereof
may also be used for coating an implantable medical device, such as prostheses, artificial

valves, vascular grafts, stents and catheters. Vascular stents, for example, have been used
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illustrated in Schene 1. Substituted aryl 1 is nitrated to give
conpound 2 by a suitable nitration reagent such as HNO3 at
appropriate tenperature such as 0 C. The NO2 group is then reduced by
a reduci ngve autyerivé3such as Fe or Zn powder, or under hyeragenanlia
condition in the presence of Pd catal yst such as Pd/C. Aniline 3 is
condensed with a formate (for exanple, ethyl formate) under basic
condition to give substituted quinoline 4. The hydroxy group in
conpound tb dvsrcmnarbencmmﬂ (teenaftbwing bfufc ecsedh vl 'afmtirijmg) a{germcr,spaﬁ&msas
Rl e e N A N
group) yi ehvmted mffsrtts eyt lechrelicattd br rem:g:aedsbyﬁ):( f:cmmg ﬂaé dmmo;ash a see Kubo,
K., et al Fbrna et al, J.
N ed cheRmastigRu oot St FaPHIG iRt o dhmoved t o
provide conpound 7, which is condensed wth E-L (L = a suitable

| eavi ng gH8LR# s uchSuisablawatings andghe gsnerpl preparagomofippated implestalilsfdeviens by

R1- R4, Ylarexgscﬁm if\I%, phebst NRE, %@Wﬁ@réssts@zeamd%@mu Qﬂé&nleﬂ@'opéafcﬂr 8.
Schene 2 00167] Substi tuted pyrazol one derivatives 11 can

synt hesi z@H’Vltl?h%ﬁ@ﬁ”??fé‘%bb@&ﬂ%@h?i@mHleé‘élatinﬁs @%h@ﬁﬁllyznocompahble
5- Met hyl - Zs1@hatle ;ﬁate%laiilshm%gmyaﬁge@bo1§manﬁowrﬁetﬂy1&§kxﬁfe é}&;}c‘éﬂolﬁétﬁwﬁ al kyl

chloroformate to af under "basic conditions (suc
di oxane oPOIEQﬂWEeFFiglyeﬂd&lylW@a??lﬁ@‘}@5ﬁﬁYlﬂY1@ﬁ§9te atr%@lmr@seﬂwqfrmjen on

the pyrazgd.ang n{darégtl&laﬂﬁﬂe fhRA chRrR @xhl%@dop@bétmfﬁﬁurmhcowl ranes in
the presence of Lewis acid such as (C104) Ca(SMBCF3)2, etc. to

af ford i nbyveearidas olyetyleas elysghiphesoh s @bv@eﬁlwww thesgab iRt

pr ot ect edcabrbind réiedse casateis@s i e c&ﬁp&;b@n uﬁlgtaﬁaﬁﬁlede@ceama&qaﬁth@) with
t he hel p of condeniqsn agent such as ive internediate

10. Hydr offEPerRdHse I #e AQLhe amwmwﬁ@cleﬁe@is%r e‘gchﬁsCOTRO%}f‘% er
treating iy midi oaﬁtccasmh dn@ible:mddichl, debicesSéucRbs bedds, MR- R 2R08, 51,

3688) . SC'Q 80 mg)r oi'L c2>t her mg]eCNPZt%?p/rO?VlC[é:";Q ]dru% dgpl&‘ﬁhgsoplélgmttmg tﬁe drug to be

released over a longer time period than administration of an aqueous solution of the drug.
GENERAL SYNTHETIC PROCEDURES

f00155] Generally, the compounds disclosed herein may be prepared by methods
described herein, wherein the substituents are as defined for formulas (I), IV) or (V),
above, except where further noted. The following non-limiting schemes and examples are

presented to further exemplify the invention.

[00156] Persons skilled in the art will recognize that the chemical reactions
described may be readily adapted to prepare a number of other compounds disclosed
herein, and alternative methods for preparing the compounds disclosed herein are deemed
to be within the scope disclosed herein. For example, the synthesis of non-exemplified
compounds according to the invention may be successfully performed by modifications
apparent to those skilled in the art, e.g., by appropriately protecting interfering groups, by
utilizing other suitable reagents known in the art other than those described, and/or by
making routine modifications of reaction conditions. Alternatively, other reactions
disclosed herein or known in the art will be recognized as having applicability for

preparing other compounds disclosed herein.
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[ 00168] Substituted kinase inhibitor 16 di scol osed herein can be
prepared using a process as denonstrated in Schene 3. Condensation of
12 under heating conditions with a nitro-aryl derivative gives
conmpound 3430 2d@epri0éecti on to renove the protecting growpTRE2d18@t360t O
conmpound 14. Attachnent of E group through a coupling process

foll owed by the reduction of nitro group affords conpound 15.
Coupling of aniline 15 with an acid in the presence of coupling

reagent suphsBAS EDG the bxdildy dbfitidoRe, Gask b@shwidc as@rtckiahi bitor 16 (R
represents pyrazol one or_ 1-(aryl carbanoyl)cycl opropanyl group)..
Schene 4 tegperatujes pre seidprtigin degneesyeplsiusyRepigents were purchased from commercial

suppliers: Aldrich Chemical Company, Arco Chemical Company and Alfa Chemical
Company, and were used without further purification unless otherwise indicated. Common
solvents were purchased from commercial suppliers: Shantou XiLong Chemical Factory,
Guangdong Guanghua Reagent Chemical Factory Co. Ltd., Guangzhou Reagent Chemical
Factory, Tianjin YuYu Fine Chemical Ltd., Qingdao Tenglong Reagent Chemical Ltd.,
and Qingdao Ocean Chemical Factory.

[00158] Anhydrous THF, dioxane, toluene, and ether were obtained by refluxing the
solvent with sodium. Anhydrous CH»Cl, and CHCIl; were obtained by refluxing the
solvent with CaH,. EtOAc, PE, hexane, DMA and DMF were treated with anhydrous

Na, S0, prior use.

100159] The reactions set forth below were done generally under a positive pressure
of nitrogen or argon or with a drying tube (unless otherwise stated) in anhydrous solvents,
and the reaction flasks were typically fitted with rubber septa for the introduction of

substrates and rcagents via syringe. Glassware was oven dried and/or heat dried.

[00160] Column chromatography was conducted using a silica gel column. Silica
gel (300 — 400 mesh) was purchased from Qingdao Ocean Chemical Factory. "H NMR
spectra were recorded with a Bruker 400 MHz spectrometer at ambient temperature. 'H
NMR spectra were obtained as CDCls, ds-DMSO, CD10D or dg-acetone solutions
(reported in ppm), using TMS (0 ppm) or chloroform (7.25 ppm) as the reference standard,
When peak multiplicities are reported, the following abbreviations are used: s (singlet), d
{doublet), t (triplet), m (multiplet), br (broadened), dd (doublet of doublets), dt {(doublet of

triplets). Coupling constants, when given, are reported in Hertz (Hz).

[00161] Low-resolution mass spectral (MS) data were also determined on an
Agilent 6320 series LC-MS spectrometer equippd with G1312A binary pumps, a G1316A
TCC (Temperature Control of Column, maintained at 30 °C), a G1329A autosampler and a
(G1315B DAD detector were used in the analysis, An ESI source was used on the LC-MS

spectrometer,

[00162] Low-resolution mass spectral (MS) data were also determined on an

Agilent 6120 series LC-MS spectrometer equippd with G1311A Quaternary pump, a
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cb [ 00169] Al ternatively, kinase inhibitors discolosed herein can be
obt ai ned through the process as described in Scheme 4. Thus, conpound
20 i s prepared through Pd catal yzed am nati on of 2-chloropyridine
derivati vavda@nooogs i ng of aniline 20 with an aci d fol lpoted2diyoi7be
renmoval of protecting group PG gives conpound 22 (ref.: Liu, L. et

al, J. Med Chem 2008, 51, 3688.). An appropriate group containing
free hydroxy (OH) noiety is appended to the quinoline portion to
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S5 FEBTBI TS B it paS ettt e ap oy Se AL SEIBSE A her oi n
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derivatives 24 first coupled with acids 11 to afford prot ect ed
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accept abl g

7 154§§
di scl osed 'ﬁer ein eggdrgl]oégl Lg[glt%a?ﬂd%kiﬁ%gg ﬁe% ﬁmrh&f ess vé%mdgfg%& E[ed in
Schene 6. 2FnweangysHnox Fheymobils phase vap §. l%cfalpme@blwntahetcmmbﬂi@hﬂ;e AYandnder
bast ¢ oo onghdaiaise b ARk SATP AL eBCre HARIGR Bh B A&y BN RN, (such
as acetate, benzoate or protect am’noa can e renoved
under standard conditions to furnlqgﬂ@bcohol 29. C0upI|ng of 29 with
protected a-aminoacid 30 [h yp cBlofiifif, conpensT /ywagents such as
EDCl / DAVP af f or dedme6mpbund 31.o ;Bhgcpiophect i hg of eyRdBSE)such as Boc
or Cbz) can then bg renovep unuerssq@ﬁuaru CpNAi TT @RSl o Turnlsh
ki nase i nhi bi fors 32 gl scr'psed NergjgT, prefefabty impa
phar maceut i calty aggeptabl g sal t {gy 1§ EXAMPLES EXgIpke 1
(S)-((R)-1-(41 TB f YORU- A=(7-Tet noxqu nmot T 4=yt oxbspnenyl car banoyl)
- 5- net hyl - 3- oxo2=phenyt=2,3=dihydropyrazot=1-yppropan- 2=y1)
2- am nopr ppagagat e PuHYRE 8f @mpounds were also assessed by Agilent 1100 Series high

performance liquid chromatography (HPLC) with UV detection at 210 nm and 254 nm
(Zorbax SB-C18, 2.1 » 30 mm, 4 micom, 10 min, 0.6 mL/min flow rate, 5 to 95 % (0.1 %
formic acid in CH;CN) in (0.1 % formic acid in H>O). Column was operated at 40 °C.

[00165] The following abbreviations are used throughout the specification:

HOAC acetic acid

MeCN, CH;CN acetonitrile

NIT; ammonia

NH4CI ammonium chloride

HBTU O-benzotriazol-1-yl-N,N,N' N'-tetramethyluronium hexafluorophosphate
HATU O-(7-azabenzotriazol-1-y1)}-N,N.N' N'-tetramethyluronium hexafluorophosphate
PyBop benzotriazol-1-yl-oxy-tripyrrolidino-phosphonium hexafluorophosphate
Pd,(dba); bis(dibenzylideneacetone) paliadium

BINAP 2,2'-bis(diphenylphosphino)-1,1-binaphthyl

TEAC bis(tetra-ethylammonium)carbonate

BBr; boron tribromide

BSA bovine serum albumin

Br; bromine
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2 Xx HOOC O\-Th COOH Step 1)

(S)-((R-1-(4-(3-fluoro-4-(7-nmet hoxyqui nol i n-4-yl oxy) phenyl car banoy1)

-5- nmet hyl - 3- oxo- 2- pheny1- 2, 3- di hydr opyr azol - 1- yppr opan- 2-y1)

2- (benzyl ewqy eaphonsgd am no) propanoate [00172] To a m xt ureTals2010/027360

(R -N-(3-fluoro-4-(7-nmet hoxyquinolin-4-yl oxy) phenyl-1- (2-hydr-

oxypropyl) - 5- net hyl - 3- oxo- 2- phenyl - 2, 3-di hydr o- 1H- pyr azol e- 4- car boxam

ide (2.0 g, 3.68 mmol), (S)-NCbz-alanine (1.647 g, 7.36 mol,

Shanghai Baohpagiefhbafixkidarbod). , LTD.) and DVAP (0.90 g, 7.36 nmmol,

Al addi n) in 2C 2 éﬂBO nL) was added EDC solid (2.116 g, 11.04 mmol,

Al addi n) FRORsFETBH@RAm’ ¢ After stirring at OC for 2 hrs, the

reacti on gHKLWhRrofesn war med up to room tenperature and continued to
hrs, The m xture was diluted with 180 nL of CH2Cl12.

stir at rt_for 20
The resul &B&gﬁpéfﬁ?@%@r%@shed with 30 mL of 0.1 N HCL, followed by
50 nmL of eateppat ed NaHCO3 sol ution. The aqueous phase was extracted

wth Et OAfQ( ]§50 3@2&1 and the conbi ned organi c phases were dried over
Na2so4, fHPtEPEIHRW“Concentrated in vacuo. The residue was purified
by a sil i gaog@ekhytehsrrm chr omat ography (Et0Ac) to give the desired

conmpound | e yel.l olid, (2.1 g, 73.1 %. M (EST, pos. ion)
mz: 748 %?ﬁﬁﬁbﬁw@%&é CTB85c13): 8 1.21 (d, J=5.4Hz, 3H), 1.39
(d, J=6. 6EEBABEH)sobByAufnsumdiided. 75 (d, 1=3.2Hz, 1H), 3.78 (s, 3H),

4.05 4.23 (t, 111). 4 95 (s, 1H), 5.09 (dd, 1-12.4Hz,
1:37.gmz,ﬂ’%,d“%’!’?ﬁ&(%?d}?@?‘%ﬁ%, 1I(-|)S, 6.H310 (dd, (120.8Hz, J=6. OHz,

111), 7. 1DBIEA diisdpfppyléth@@nipeld, J=2. 8Hz, 1=12Hz, 1H), 7.27 (t, 2H),
LT S dpiilydi ] (D1, T (02,
1H), 10. 8DMFsliméthf)lforiBamide 2)
() P BB o Yoo a2y
2- anmi nopr Bp@Rohmethylsulfoxide

EDC, EDCI 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride

dppa diphenylphosphoryl azide

EtOAc ethyl acetate

HBr hydrobromic acid

HCI hydrochloric acid

HOAt HOAT 1-hydroxy-7-Azabenzotriazole

HOBt 1-hydroxybenzotriazole hydrate

H; hydrogen

H;0; hydrogen peroxide

Fe iron

LiHMDS lithium bis(trimethylsilyl)-amide

LDA lithium diisopropylamide

MCPBA meta-chloroperbenzoic acid

MgS0,4 magnesium sulfate

MeOH, CH3:0H methanol

Mel methyl iodide

CH:Cl,, DCM methylene chloride

NMP N-methylpyrrolidinone

mL, ml milliliter
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[00173] To a sol ution of

(S)-((R-1-(4-(3-fluoro-4-(7-nmethoxyqui nol i n-4- vyl oxy)phenyl

car banoyl) - 5- net hyl - 3- oxo- 2- phenyl - 2, 3-di hydr opyr azol - 1-yl ) propan- 2-y
1) 2-( benawd enyA1106 bonyl - am no) propanoate (74.7 ng, O0PLCTMsRIIB6Q
m xture of EtOAc (15 nmL) and MeOH (10 ni) was added catal ytic anpunt
Pd/C (10 % -55% w w water content, 20 ng) under N2 atnosphere. The
suspensi on was degassed under vacuum and then purged with H2. The
reacti on mhXitdgsd was stirred at rt for 20 m nutes under H2 bal |l oon.
The rrixtuggj waﬁ filtered and the residue was washed with MeOH (5
m.x3) . TheVFiPRIRSHROL@LY Y or the next step immediately. MS (ESI, pos.
i(ogl)(?i)z:P@(m,c%pélf}&tlh)macSta&p 3) ] I I ) oh I ] )
S)-((R)-1-5.(4-(3-fl.uoro:4-(7-met hoxyqui nolin-4-yl oxy) phenyl car banoy1
-5- net hy?’d@- -H?(Lbrﬁéw?@  3-di hydr opyr azol - 1- yl ) pr opan- 2- y1)

2- am nopr di@Piaatpeliddinmteatlds tripbd¥pidspbind sol uti on of

(S-((R-1-(4-(3-flLuoro-4-(7- t@ Xyqui ngl i.n-4-yl.oxy) phenyl
car banoy 1%‘-1(&Epr$§hl§}Tb}§&1§§?8yléhoﬁﬁlﬁ %5%%9 Hﬁh%ﬂ%t}/’?&ol -1-yOpropan-2-y1l
) 2- am neE petapamnoalice (06003Cgy, 0 1 rnnol) in Et0Ac (15 ni)/ MeOH (10
m.) was a f ric.acid (23.2 ng, 0.2 nmol, Shantou Xil ong
chem cal ngﬁorsé{}%bﬂ?ffreegsagltnlgrri ng for 40 mn, the reaction mxture
was concehRO€apbapharousasydloridad t he resi due was crystallized in MeOH
(2 nmL)/Et (1 v,= 1:5). The solid was collected by
filtrati og:ﬁfo s()gaé%&%\ncérﬁénﬁeom (5 nmx3) and dried under vacuumto. give
the titl eKObimpowsdn dpdrexidhi te solid (68.2 ng, 81 %9. MS (EST, pos.
ion) nil z; - LC-M5 Rt: 3.418 mn; NVR (400MHz, d6- DVSO):
8 1.06 (d?‘T’?‘Jéé‘?Ogﬂé’%é)ﬁB”f"Ll. 23 (d. 1=2.0Hz, 3H), 2.79 (s, 3H), 3.59
(dd, J=7.RHetenfjoniimmerHz, 1H), 3.94 (s, 3H), 3.98 (dd, 1=3.2Hz, J= 16Hz,
1H), 4.27 = - =16Hz, 1H), 4.83 (m 1H), 6.47 (d, J=5.2Hz,
1H). 6. 60N%1§§034 a?’“%‘%“f dd, 1=2.4Hz, 1=9.2Hz, 1H), 7.36 (dd,
1=2. OHz, Nelgwgdumibgyohygride3 (m 4H), 7.53 (m 1H), 7.62 (t, 2H), 7.98
(dd, 1=2. 4kRp chrd@n@tBancbblonydia@3 (d. 1=9.2Hz, 1H), 8.62 (d, J=5.2Hz,
1H). 10.87 (%s, 1H) . Exanple 2
(S) - ((R) - Ha@@BuEedipm gest-ytexi¢e7 - met hoxyqui nol i n- 4-yl oxy) phenyl car banoy1)
- 5- met hyl NFoRXQRaR Rfide, 3- di hydropyrazol - 1-y1) propan- 2-y1)
2- am nopr opanoat e benzoate

NaClO, sodium chlorite

NaCl sodium chleride

NaH,P0, sodium dihydric phosphate
NaH sodium hydride

Nal sodium iodide

Na;SO4 sodium sulfate

TBTU O-benzotriazol-1-yI-N,N,N',N'-tetramethyluronium tetrafluorcborate
THF tetrahydrofuran

EtsN, TEA triethylamine

TFA trifluoroacetic acid

P(t-bu)s tri(tert-butyl}phosphine
NBS N-bromosuccinimide

TBAI Tetrabutylammonium iodide
H,0 water
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[00175] The title conmpound was prepared according to the procedure

described in Exanple 1 Step 3 by using

(8)-((R)-

1-(4-(3-fluoro-4-(7-methoxyqui nolin-4-yl oxy) phenyl

car banoy 1) wdz2imetihiyés 3- oxo- 2- phenyl - 2, 3- di hydr opyr azol - beyluspnopass2- y

1) 2-am nopropanoate (61.3 ny,

0.1 mmol ) and benzoic acid (24.4 ng,

0.2 mmol, Tianjin Chem cal Reagent Factory). The title conpound was
obtained as a pale yellowsolid (64 ng, 74.7 %9. MS (EST, pos. ion)
mz: 614. g.eMEd); LCMS Rt: 3.422 nmin; |IH NWR (400MHz, (15 DVSO): 6
1.28 (d, 1=4.0Hz, 3H) 1.32 (d, 168Hz 3H) 2.87 (s, 361(m
1H), 3.79 (ddReJ coci oc@H) . 09 M 1H),
4.97 (m 2H) ﬁ?ﬁ (d,_l— H).,_,,? 1 1H), 7.28
(m 3H), * 6 NO7. 46 (m°3 "N, 577 " 7.91
(dd, J=2. OHz J= 14 4Hz 1H), & 10 (d J=7. 6I—& 3H), 8.28 (d, J=9.2Hz,
1H), 8.67 (d, J=5.2Hz, 41H), 10.78 (g# 111). Exalgmre 3 ot
(S)-((R-1-(4-(3-# ( 7- ngt hoxyqui nol &&n-4 oxy)p r banoy0-
5-met hyl- 3- OW)?-GOh@ 3=di hyd pyT azor-1- rpm

2- ani nopr opanoat 6Tt Rknesul FoaAE " [ 00TF61Fhe’ titl e conpdund was
prepared according fo the procedfre described in Exarrpl e i step 3 by

using (S)

car bam)yl OQ)gié%ﬁre%h( # I%g,ol)r%ﬂlolgg r%ﬁfelsﬁ&gseg‘a Qﬁx IScjielr A ﬁegéa ﬂ}élf%%% p?ggéln 2-y

1) 2-am ndpstap@nmadem(ealS@Jsmgted(aryll iﬂma)tedandlvmﬂma@mbj osiiteblaci d

(19.3 ny,

The i 1" e R AT Ly RERAC enfog ke i, R NP propph) -

769 .

then reduced by a reducing reagent such as Fe or Zn powder, or under hydrogenation

condition in the presence of Pd catalyst such as Pd/C. Aniline 3 is condensed with a

formate (for example, ethyl formate) under basic condition to give substituted quinoline 4.

The hydroxy group in compound 4 is converted to Cl using a chlorinating agent such as
POCI; or SOCI; under heating conditions to afford quinoline chloride 5. Coupling of 5
with appropriate aryl derivatives (with a free OH group) vields substituted diaryl ethers 6
(for references, see Kubo, K., et al, J. Med Chem., 2005, 48, 1359; Harmange, J.-C., et al,
J. Med Chem., 2008, 51, 1649.). The protecting group PG is removed to provide
compound 7, which is condensed with E-L (L = a suitable leaving group such as OMs, Cl,
Bror I, E is a moiety as defined by R'-R*, Y, Y5 and W or its precursor) to afford kinase

inhibitor 8.

Scheme 2
A Ar
Oy ! SN
N HO AN
N \>*R 3"?
/E“~-~ T {7 9
— A
r R 0 thko
NH
10 PG’NH M pd
[00167] Substituted pyrazolone derivatives 11 can be synthesized through the

procedure depicted in Scheme 2. 5-Methyl-2-aryl-1,2-dihydropyrazol-3-one is first
acylated with alkyl chloroformate to afford 9 under basic conditions (such as Ca(OH), in
dioxane or 2-MeTHF under heating conditions). The free nitrogen on the pyrazolone ring
9 can then be alkylated with chiral oxiranes in the presence of Lewis acid such as

Mg{Cl04),, Ca(SO;CF3),, ete. to afford intermediate alcohol, which is coupled with
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M5 (ESI, pos. ion) mz: 614.1 (M+tl); LCMS Rt: 3.47 mn; Exanple 4
(S)-((R-1-(4-(3-fluoro-4-(7-nmet hoxyqui nol i n-4-yl oxy) phenyl car banoy1)
- 5- et hyl - 3- oxo02- phenyl - 2, 3- di hydr opyr azol - 1- yppr opan- 2-y1)

2- am nopr oy@rueneoe- et hyl benzenesul fonate [ 00177] PeTAISSWbALTBEN
of (8)-((R)-1-(4-(3-fluoro-4-(7-nmethoxyquinolin-4-yloxy) phenyl

car banoyl) - 5- net hyl - 3- oxo- 2- phenyl - 2, 3-di hydr opyr azol - 1- yepr opan- 2-ye
2- am nopropanoate (61.3 ng, 0.1 mol) in EtOAc (15 nlL)/MeOH (10 nl)
was adde?a@r&mia@qaﬂz?csédlamm eﬁ:ldﬁ(ﬁ;ﬂcﬂfa(B&Tﬁﬁﬂ(ﬁbﬁpr&ﬁ&@&-ﬁmﬁﬁ@ﬂ@)hﬂ{h teheni cal
r eagent ctor ter stirri or e mxture was

concentr a?@ﬂ of %nq%’élﬂﬁ agegigych ﬁ@mg&) e m%ﬁge%%%gy%’%ei‘fma‘mdﬁf xture
of MeOH ( 2o Gildef cﬁ&@y‘éﬁPt{/@%lv@ﬂ-écﬁsQMaﬂmﬂatmg 1EAGn 68id (X 3iu, t0etgl, Ve t he

title co a | 1o il (59.6 ng, 60 %9. W©MsS (ESI, pos. ion)

m z: 614%?%2@’7820@: 5 : 3.59 nm Exanple 5

(9-((R - § ('3 3 fl uor o-4- (7- met hoxyqui nol i n 4-yl oxy) phenyl car banoy1l)
-5- et hyl - Jregies,. phenyl- 2, 3-di hydropyrazol - ,yl)pgopan 2-y1l)

2-am nopropanoate oxalic acid [Q0178] The tit E{onpound was prepared
according to the pr ocedurec,desc ;i n Exa Y1 Step 3 by using

(S)(R-1-(4-(3-fluorord-£L t, gui nol,i n yI O %Yecithenyl

car bamoy1) - 5- net hyl -3- gkgi 2 pheny—l—2—-3-mpyr-azvhl yl ) propan- 2-y
1) 2-am nopropanoat e P61° 3% ny, Bt hmed-) woxal i c acid dihydrate
(25.2 nmg, 0.2 mmol, Tiampin Chem cal Factory). The title conmpound was
obtained as a V\/nite sol i@, (66.3 ny, 94 0 %, M (EST pongon) m z:

614.1 (M1); LC-MSRE:{%53nm o~ e~ 1
1)E coupling OﬁJ RCOOH Oj\/

m 2)N|1ro reduction Rm : .L

[00168] Substituted kinase inhibitor 16 discolosed herein can be prepared using a
process as demonstrated in Scheme 3. Condensation of 12 under heating conditions with a
nitro-aryl derivative gives compound 13. Deprotection to remove the protecting group PG
leads to compound 14. Attachment of E group through a coupling process followed by the
reduction of nitro group affords compound 15. Coupling of aniline 15 with an acid in the
presence of coupling reagent such as EDCI or HATU furnishes desired kinase inhibitor 16

(R represents pyrazolone or 1-(arylcarbamoyl)cyclopropanyl group).

Scheme 4
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| FI NMR (400MHz, do-DMS0): 8 1.07 (d, 1=8.4Hz, 311), 1.34 (d, J=7.2Hz,
311), 2.79 (s, 311), 3.89 (dd, 1=6.8Hz, 1=14Hz, 1H), 3.94 (s, 3H),
4.03 (dd, J=7.2Hz, 1=141-1z, 1H), 4.30 (dd, 1=9.2Hz, 1=16Hz, 111),
4.87 (m WHI01061463 (d, J=4.8Hz, 1H), 7.32 (dd, 1=2. 8HrcTArsSn1@bi360
1H), 7.36 (dd, 1=1.6Hz,1=8.8Hz, IH), 7.44 (m 411), 7.54 (t, 111),
7.62 (t, 2H), 7.98 (dd, 1=2.4Hz, 1=13.2Hz, 1H), 8.23 (d, 1=9.2Hz,
1H), 8.63 (d, J=5.21-1z, 1H), 10.87 (s, 1H). Exanple 6
(9-((R-1-(4-(3-flu -Mldz(? met hoxqu npl i.n- 4-yl oxy) pheNnychar banoyl)
- 5-net hyl - 3- ox02- pheny ¥- 2, 3-di hydrop ZOl - 1- yepr opan- 2¢

2- am nopr opanoi@te (2S, SS)WB 3- dih ysficci nate b 9]°The title

conmpound was _ pr¥pa ceordi e pr SE8E e r ibed in Exanple
1 Step 3 by LD e g@ﬁ
(8)-((R-1-(4-(3-féuoro-4-(7- n'ethoxyqul nol i n- 4- yfoxy) fhenyl

car banoyl) - 5- net hyl - 3 - oxo- 2- pheng{l -2, 3 -di hydropyrazol
-1-yl)propan-2-yl) 2-am nopro “q[eR (61.3 nmg, 0.1 mmol) and L -
tartaric acid (30.0 ng, 0.2 . 9The title conpound was obt ai ned
as a white sol F# 70.5 my 0.2 %9. M5 (ESI, pos. ion) mz: 614.1
(M) LC-MB Ry od 60 qmal LK BVR (400MHz, d5-DVBO): 8 1.08 (d,
J=6.4Hz, 3H), 1.29 (d, 3—8!"12 QH) 199(s 1H), 279(s 3H), 3.77
(dd, 1=7.2Hz, J=12.8Hz 4.0 (dd, 1=2.

1=15. 2Hz, E’Pﬂé 4. 18A€t§mat31|%’ k‘HaSQQh(%TS dfc@o%ﬁﬁerelic%b%‘ﬁ?meﬂi@?ugh4 86
(m 1H), ﬁleﬂyocésgas @esénb%&-mlgeherﬂé'a Thﬁs %nﬁdﬂﬁid Z(ﬂ-lsgreﬂzhjéd thﬂou@hﬁd"z 1H),
7.36 (dd, 1=2.0Hz, Ij—FVE f 1 7.62 (t,
2H), 7. 903(“&%?“ imleaquof 2 @eopzpéme iefzﬁﬂveéS‘ é@u@eﬁg of i Wit acig 63
(d, 1=5. 2Hnowdd By thd RmBdal GEprotktling oot PO gﬁ‘ve?compound 22 (ref.: Liu, L. et al, J.

(S)-((R-1- (7-met hoxyqui nol i n; henyl car banoy1)
(SR bt o) S et e SRR SO 200
2- am nopr Rpppradddeo Mednmchdeqoitida to yield compound 23. In a special case, PG can be a

methyl group in compound 7, providing compound 21 as the desired kinase inhibitor.

Scheme 5

Ar
Q r
F NH SN H N
X o O Y >
HO S, R
o) 1R coupling :©/ e} o]
RS o d reagent . o -.eko
= + - "~ R R
(o} =
RS NZ R'-et m NH
4 o MNH RS N 2 PG
24 PG

Ar
H 3 N
F N A M
oy ;
deprotection o o Q
—_ . 0
R Ty R
P NH2
RS N 26

[00170] Alternatively, kinase inhibitors 26 disclosed herein can be obtained through
the process as described in Scheme 5. Amine derivatives 24 first coupled with acids 11 to
afford protected a-amino acid derivatives 25. The protecting group PG (such as Boc or
Cbz) can then be removed under standard conditions to furnish kinase inhibitors 26

disclosed herein, preferably in a pharmaceutically acceptable salt form.
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2 x HCI NH2 [00180]The title conmpound was prepared according to the
procedure described in Exanple 1 Step 3 by using
(S)(R)-1-(4-(3-fluoro-4-(7-methoxyqui nol i n-4-yl oxy)

phenyl car vameoid11863ret hy 1- 3- oxo- 2- pheny1- 2, 3- di hydr opy razais2atieyi7p¢w op
an-2-yl) 2-am nopropanoate (61.3 ng, 0.1 nmml) and a saturated HCl
solution in EtOAc (3 nL). The title conpound was obtained as a pale
yellow solid (57.1 ng, 83 %9. Ms (ESI, pos. ion) in/z: 614.1 (Ml);
LC-M5 R : Séhemkeém | H NVR (400MHz, d5-DMS0): 81.07 (d, 1=6.4Hz, 3H)
1.34(d, 1=7.2Hz, 3H), 2.78(s, 3H), 3.88 (dd, 1=6.8Hz, 1=12.4Hz, 1H),
4.0 (s, 3H), 4.04 (d, 1=g6Hz, 1H), 4.29 (dd, 1=8. 8Ft 1=16 ke 1FD
4.85 (m 1H), 687!{‘*%.8&, 1H), 7@2r(m 2H) , 754(m 2H), 7.61

(m SH), 804 (dd, J 1=12. D e (M ﬁ-ms’jq (d,

J=6. 0Hz .PGEY I

(S)- ((R) 1 4-f 3- e uee®s 4- (7- r@%ﬁ%?y;gw Wol i n- 4- yvc;‘(/}; pgenyw car banoy1)
- 5- et hyl - 3- @x02- phenyl - 2, 3- di hydr opyr azol - 1- yppr opan- 2-y1)

2- anlnopropamoa e 2- hydroxypropaneLMZ 3- trlcarboxylate [0Q181] The

Q"
title conp%hn WA pf_S%ged accor ian$gw&P?m§$?cedq£e degcribed in
Q
Ui(Serhefpoyd - @y‘j’aomm’j

Exanpl e 1 St 8p M3y 4
(S)(R)-1-(4-43hb] uor o-

phenyl car banoyl) - 5- met hy1- 3moxo- 2- pheny1- 2, 3-di hydropyrazol - 1-yl ) prop
an-2-yl) 2-am nopropanoate (61.3 ng, 0.1 mml) and citric acid (38.4
mg, 0.2 mmol, TianjpiFd, Eefiscal Factory) The title conpound mas

obtained as a white solid (78.7 g ion) nlz:
614.1 ( NH.&)PI?ILC NBAm:rnatgzeglklﬁa}Sﬁ 1n]rx%<tg_qsq§]l élsgosed herem can be obtained through

S R | 1
(941 b S o s s by

2- ami nopr 6’1)1&}4'15%]{&@10 §9ﬂd|1té)pbto afford compound 28. The protectmg group PG (such as
acetate, benzoate or protected aminoacid) can then be removed under standard conditions

to furnish alcohol 29. Coupling of 29 with protected c-aminoacid 30 with the aid of
condensing agents such as EDCI/DAMP afforded compound 31. The protecting group PG
{such as Boc or Cbz) can then be removed under standard conditions to furnish kinase

inhibitors 32 disclosed herein, preferably in a pharmaceutically acceptable salt form.

EXAMPLES

Example 1
(S)-((R)-1-(4-(3-flucro-4-{7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl} 2-aminopropanoate fumarate

Step 1) (S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-
methyl-3-0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yi) 2-(benzyloxycarbonyl-

amino)propanoate

[00172] To a mixture of (R}-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl-1-
(2-hydr- oxypropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide
(2.0 g, 3.68 mmol), (S)-N-Cbz-alanine (1.647 g, 7.36 mmol, Shanghai Hanhong Chemical
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[00182] The title conmpound was prepared according to the procedure
described in Exanple 1 Step 3 by using
(S)-((R-1-(4-(3-fluoro-4-(7-nmethoxyqui nol i n-4-yl oxy)

phenyl car yaorespdjtioearet hyl- 3- oxo- 2- phenyl- 2, 3- di hydr opy razalszdioni7sar op
an-2-yl) 2-am nopropanoate (61.3 ng, 0.1 nmol) and sulfuric acid
(19.6 nmg, 0.2 mol ). The title conmpound was obtained as a white solid
(63.4 nmg, 89.2 %9. M5 (ESL pos. ion) mz: 614.1 (M+l); LC-Ms Rt: 3.59

mn. BExampe Lid. )(a§h DMAD (000 436 &mol Aladdm) in CHgClg (30 mL) was added EDC
-fluoro-4-(7-me hOX£BUInO|In 4- carb anpyl)-5-net hyl-3

n
- 0x02 - phafiifi (241632 1 ﬁv&wbﬁgl?dé HPOEICSPF 7&9?/ Gp%ﬁerzﬂl'ﬂga 0°C for 2 hrs,
2-am nopr méaéh@ﬁ&pmme@wmmmed u;{t@@ao%@ﬂefﬁb@atmetah@c&ﬂm@w@ﬁwwfd@aepar ed
according to_the proced qre descrlbed

&? ? 1 Step u3|n
(S)- ((R) - #rs-The xtuffa%fd ped with 50 m i%ﬂ 406 1 ‘F%mvﬁurwﬁ%\szgyﬁj’
phenyl car hanrey hL- o'iﬂrm HEILch}oWé@b}ZS(DBE R shtvtatet IWAHTOY sORYER T8 ackredils) Pr Op

2-y1) 2- 6 d
(5376 mh, Pirsp i et Bo s Gl 2ot it e o piaed G P mererisd
conpound w&smi&nlmeebdamd eonolittated H0bdcsb. (r6c8rcﬁdmgwas@8nf7cd%yaswﬁa EEESI
- Dvs0) | bRl ARpACSig vefhossiie] corplaing e Pl yeloy so 0o
3H), 3.59¢(Wd,%)=7.2Hz, J=14.4Hz, 1H), 3.94 (s, 3H), 3. 98 (dd,

J=3.2Hz, J=16Hz, 1H), 4.27 (dd, J=9.2Hz, J=16Hz, 1H), 4.83 (m 1H),
6.47 (d, BISRESHpos. bh) m/z678AMH); 4H) 731(dd J=2.4Hz, J=9.2Hz, 1H),

£ L ROl s ol g B £ . BB il 5,82,
(d ' J=5. 2825 (d 3, 2180 118)7 3.08 (s, M), 4.05 (m, 1H), 4.23 (t, 1H), 4.95 (s, 1H), 5.09 (dd,
J=12.4Hz, J=37.2Hz, 2H), 5.22 (d, J=7.2Hz, 1H), 6.40 (dd, J=0.8Hz, J=6.0Hz, 1H), 7.16 (t,
1H), 7.22 (dd, J=2.8Hz, J=12Hz, 1H), 7.27 (t, 2H), 7.35 (m, 5H), 7.41 (m, 1H), 7.47 (m,
1H), 7.55 (m, 2H), 7.90 (dd, J=2.0Hz, J=14.4Hz, 1H), 8.28 (d, ]=9.2Hz, 1H), 8.66 (d,
J=5.2Hz, 1H), 10.81 (s, 1H).

Step 2) (8)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-
methyl-3-ox0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoat

{00173] To a solution of (8)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-
yloxy)phenyl carbamoyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl)
2-(benzyloxy- carbonyl-amino)propanoate (74.7 mg, 0.1 mmol) in a mixture of EtOAc (15
mL) and MeOH (10 mL) was added catalytic amount Pd/C (10 %, ~55% w/w water
content, 20 mg) under N, atmosphere. The suspension was degassed under vacuum and
then purged with Hz. The reaction mixture was stirred at rt for 20 minutes under Hp
balloon. The mixture was filtered and the residue was washed with MeOH (5 mLx3). The

filtrate used for the next step immediately.

MS (ESI, pos. ion) m/z: 614.1 (M+1).

Step 3) (S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-
methyl-3-oxo0-2-phenyl-2,3-dikydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate

fumarate

[00174] To a solution of (S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)
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Exanple 11

(S)-((R-1-(4-(3-fluoro-4-(7-nmet hoxyqui nol i n-4-yl oxy) phenyl ear banoy1)
- 5- et hyl - 3- oxo02- phenyl - 2, 3- di hydr opyr azol - 1- yppr opan- 2-y1)

2- am nopr oy@postecesal eate [ 00184] To a sol ution of PCT/US2010/027360
(S)-((R-1-(4-(3-fluoro-4-(7-nmethoxyqui nol i n-4-yl oxy) phenyl

car banoyl) - 5- net hyl - 3- oxo- 2- phenyl - 2, 3-di hydr opyr azol - 1- yppr opan- 2-y1
) 2- am no-propanoate (61.3 ng, 0.1 mmol) in EtOAc (15 nL)/MeOH (10
m) was agdsbagl dﬁfﬂambﬁ)aﬂ.@ﬂcmy( 23x(2—24ib§eny92,2—dﬂﬂ§mbpyrﬂbaDIprtoﬁﬁnLZDﬂg2c hem cal

fact or After sti 40 e m concent.r ted n
vacuor Y o Srop Rtk Lo lTR RS 3 L NEOHRTh SELF SRR 5
mL) / Et OAC fundaic il (F3a thg)\Wetniayl, Fikdea Xilongdhéd)cal factgiyy %ﬁehﬁl_nﬁrlgtfbmo
ggngu?&_%i el l:ﬁ%r}?\fp{xt e ﬂ%"ﬁ%{“‘%@?ﬁﬁ%@bf’\z@ tlgeEr%Iiduerggéryétamedqul z

(S) - ((R) - MeO2 @ BINEQADCLL (L] {w{e% h @y yithe solial wan cditeglcd by )ipﬂaéasry bvaﬂnedbarmy 1)
- 5- et hyl d

2 am noor SHBRREE BRI e a¥e SN TRRE BERC ols RRERRANA S § phite soli

(5) - ((R) - ©3(A4ng, 81 #4uor o- 4- ( 7- met hoxyqui noI i n-4-yl oxy) phenyl

car banoyl) - 5- net hyl - 3- oxo- 2- phenyl - 2, 3-di hydr opyr azol - 1-yl ) propan- 2-y
1) 2- ani MS-(BBbpenival ®/z( 618, I3 Mg ); 1&-MSRwod.418inmin;Et OAC (15 mL) / MeOH (10
nm) was a r d _ s ing for
30 i, He RN OOt R R S e e G |
was washedHws 5 (dl, Fi7aHzr =1 6 AHNEL3 02 (sadH), E‘c’)@mﬁ, [=BQ@Hal ) lfGHkllcbmed by

01.9 5. N LS BeEilrloub Lfef IR PR MR e SR
Exanpl e 1@id, I=2.4Hz, J—-9 2Hz, [H), 7.36 (dd, ]=2.0Hz, J=8.8Hz, 1H), 7.43 (m, 4H), 7.53 (m, 1H),

S R t I 18 1)-5-
(S it A0 e Ay o B o sty
2- am noprb&ﬁhh@;&i@ Fmar at e NH2 HOOC\ _Th COOH Step 1)

(S9-((R - ]]Exe(nf‘plég ( 7- met hoxyqui nol i n- 4-yl oxy) pyri di n- 2-yl car banoy1) - 5-
met hyl - 3- oxo- henyl - 2, 3-di hydr opyrazol - 1- yOPropan 2-y1)
C

2-(benzyl @M@aﬂﬁéﬁ%rﬂamﬁcﬁmedmmmo n-4-yloxy)phenylcarbamoy!)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-ylpropan-2-yl) 2-aminopropanoate benzoate

[00175] The title compound was prepared according to the procedure described in
Example 1 Step 3 by using (S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl
carbamoyl)-5-methyl-3-oxo0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-amino-
propanoate (61.3 mg, 0.1 mmol) and benzoic acid (24.4 mg, 0.2 mmol, Tianjin Chemical
Reagent Factory). The title compound was obtained as a pale yellow solid (64 mg, 74.7

%).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.422 min;

'H NMR (400MHz, ds-DMSO): 8 1.28 (d, J=4.0Hz, 3H), 1.32 (d, J=6.8Hz, 3H), 2.87 (s,
3H), 3.61 (m, 1H), 3.79 (dd, J=3.6Hz, J=19.2Hz, 1H), 3.99 (s, 3H), 4.09 (m, 1H), 4.97 (m,
2H), 5.28 (s, 2H), 6.46 (d, J=5.6Hz, 1H), 7.17 (, 1H), 7.28 (m, 3H), 7.38 (d, J=7.6Hz, 1H),
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[00186] To a mi xture of (R)-1-(2-hydroxypropyl)-N(6-(7

- met hoxyqui nol i n-4- yl oxy) pyri di n-

3-y1)-5-net hyl- 3- oxo- 2- phenyl- 2, 3-di hydr o- 1H pyrazol e- 4- car boxam de
(1.93 g, vGB1mmby3, (S)-N Cbz-al anine (1.647 g, 7.36 movlus20shvanghali
Hanhong Chemical CO., LTD.) and DVAP (0.90 g, 7.36 mml, Aladdin) in
30 nL of CH2A 2 at 0 C was added EDC solid (2.116 g, 11.04 mol,

Al addin) in portions. The m xture was continued to stir at 0 C for 2

hrs, and vhs(intalm mmnusﬂ) W@$(d@aﬁmzupmmﬁqqmgmrmq&amf gm),and
ontlnuedt re was diluted with 180

o oS it e L 67 e b sl e 0 e, e et i £ 30 L of "0 N

HC1l, foll g by 30 nL of saturated NaHCCB The aqueous phase was

extracted ywi t (50 pix3), and e ani c_phases were
dri ed ove@%éé%ﬂ?ﬁ pirpar oot %@g?nyﬁ 5‘8&38)'5“?“{? Yr&8iQue
was puri f pgiedy2,3 ddiylilop@a@e L -yDpbpie- g -amBibpgpapity mefbibddjonk® Qi ve
the desired conpaund as a pale yellowsolid (2.0 g, 74.1 %9. M (ESI,

pos. ion) mz: 3@(%1) NVR (400MHz, CDC13): 8 1.09 (d,
1=6. 4Hz, 3H) S 0z, 3H),2 82 (s, 3H), 3.79 (dd, 1%4.0He,
J=15. 6Hz, ém% (&M, 4. 01 CHESSYE3 2Hz, J=8.8Hz, 1H), 4.13
(dd, 1=6. 8kortedd. Obz. 1 24 (m 1H), 4.96 (dd, J=3.6Hz,
J=6.0Hz, 1H), 5 06 (s, 2H), 9B B2 d. 1=7.2Hz, 1H), 6.35 (d, 1=5.2Hz,

1H) 7.23 (dd, 124Hz 192,1H) 7.31-7.50 (m 8H), 7.55 (t,
1 1 208( 52[0%;56] St e'ighezt)t?e cgmpound was preparél'dl accérd11810 t505the§ groce]durg dgslglglbed]irll_i) '
(S)-((R) - Exa(nftﬂe( Bstey3 Bﬁﬂ*‘@(ﬂwfﬁp 4-(3- fﬂmw@éwalaws:dydmﬂmﬁ 4yi6andnenmy 1) - 5-

i moor GTSRD B O s B P Gyt R 2y 2no-

(|5) -( E) R) - ﬂm,safhoa(tS(e(lB—nmt)homqmmmohetm&ulfyﬂlogcy% (qgmm:g 0231m|101 , Shanghai
car banoyl i r Opyr.azo
1Y or opanSh BITHE Kovehs S50l Pleie Repip Ol Shom AR a e o 1

mol ) in gelibwsblid @1.0mgEr@RE (15 nL) and MeOH (10 nl) was added

catal ytic anount of Pd/C (10% -55% w w water content, 18 ng) under
N2 at nospMer(ESL fidseiosuspeiidildMwad.Cadf&sSed min; vacuum and purged with
H2. The rﬁ% 5ioR m xture was stirred at rt for 20m n under H,

bal | oon. mxture was filtered and the solid was washed wth MeOH
(5 mLx3) . (SH&)i(#{(F-Bewo-hd3-metheyquimolin- heflome)xohermcspamm)eﬁmatﬂmlk%‘ost

(ESL pos., ' )
(S)-((R) - 3b lﬂ ?‘hY%é?‘kﬁ%?%ﬁ‘?ﬁ“a?. n- "4 yPISﬁ? ToRane 2 yI car bamoy1) - 5-
met hyl - 3-mef ﬂb@mpﬁsﬁﬁwnate 3-di hydr opyrazol - 1- yppr opan- 2-y1)

2- am nopr opanoat ¢ fumar at 0188] To a solution of
(9-((R) - 1(4(6 net |noIin-4-y|oxy)pyridin-3-
2x HO5S
~ 1 A
[00177] To a solution of (8)-((R)-1-(4-(3-fluore-4-(7-methoxyquinolin-4-yloxy)

phenyl carbamoyl)-5-methyl-3-ox0-2-phenyl-2,3-dihydropyrazol-1-yDpropan-2-yl) 2-
aminopropanoate (61.3 mg, 0.1 mmol) in EtOAc (15 mL)/MeOH (10 mL) was added p-
toluene sulfonic acid (38 mg, 0.2 mmol, Skanghai chemical reagent factory). After stirring
for 40 min, the mixture was concentrated in vacuo, and the resulted oil was washed with a
mixture of MeOH (2 mLYEtOAc (10 mL) followed by EtOAc (5 mLx3) to give the title
compound as yellow oil (59.6 mg, 60 %).
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yl car banoyl) - 5- et hyl - 3- oxo- 2- phenyl - 2, 3- di hydr opyr azol - 1- yOpr opan- 2-
y1l) 2- am nopropanoate (59.6 ng, 0.1 nmol) in a mxture of EtOAc (15
m.) /MeOH (10 nL) was added fumaric acid (23.2 ng, 0.2 mmol, Shantou
Xi | ong chave emrb/ifiaest ory). After stirring for 40 m n, tRETUSA0VHIIACO
m xture was concentrated in vacuo, and the residue was crystallized
in a mxture solution of MeOH (2 nmL)/EtOAc (10 nmL) (v/v = 1:5). The
solid was collected by filtration, washed with Et0Ac (5 nLx3) and
dried undsfrs (\Eal;pwnoaymrznslglrM(Mﬂ);afd-nsdum@ int | € conpound as a white
SO|Id (GSEFr‘?rH 19% M5 (ESI, pos. ion) mz: 597.1 (M+l); LC- M5
Rt: 3.013 pie HNNR(4OOM-|Z d6-DVBO): 8 1.05 (d, J=6.4Hz, 3H), 1.18
(d, 5=6.8p; ((K')H)(él (2-£18drofds(7- n?.dtﬁoxycﬁm&’bgn@dﬂbxy)bﬁﬁlyﬂhﬂ)amdﬂ}ﬁ-h%ﬂﬁm-,oxé%. 94

s, 3H), 3.98 o J=2. 8Hz .4, 27 (dd, J=9..2Hz,

\(J=16H2H? 1 ‘,Pg‘“z{'.yggg‘@fﬂydrfﬁj‘zcﬂ + YQ%TOE"H" “?ﬂliggaﬁlﬁ&’?""ﬂﬁg?te 8’.“’5]% a‘t‘ﬁ, 2H), 7.31
(dd, J=2.4Hz, 5=%2 1H), #% 43 (m 3H), 7.54 (m 1H), 7.82 (t, 2H),
7.82 (dd, 5=2.8 QH , 822(d J=9.2Hz, 1H), 8.34 (t,
111), 8.37 ( \-,J52Hz 11.19 (s, 1H). Exanple 14

net hyl - 3- 0Ro-2- phenyl opydacanol - 1- y1) propan- 2-y1)
2- am nopr opanoat e benzoate [00189] The title conmpound was prepared
according to the procedure descrl bed in Exanple 13 Step 3 by using

(S)tﬁl ( §) 3@00{7%](2 6- (Thmiﬂdzuagmgmdmbbmp&ewécew%@wﬂldblﬂc&uwdesz;ab@ﬂfmy1) S
- met hy 0XO0- r opy - ropan- 2- no- pr
opanoat e Fren 'n'gt (gi:g(‘béné@foé '571?%‘&1%’8’&“1581 "M p}‘ﬁ’%

The titl ecs gxsdnmgﬂ 3thapp11e@1a§3 dhydedpgraye! 1-@)prdpon- 2@1)(2&3;11120 ng, 85
% VB ( prof)an%ate (61I3Omng Orflmmol?and oxalgc ac1d) dlhylaratel\gs §tmg, g 2 mmol r?'mnijxarrpl €

( S) ((R) - Cherdied] Fadtaty nEhdritieyaprnpooldiwaes dbtyinakas aphite dolia-(86.y ngaadaeymy e- 5- m
et hyl - 3- oxo- 2- phenyl - 2, 3-di hydr opyrazol - 1- yOpr opan- 2-y1)
2- ami nopr MiSdR%ape. wel han@dul (Mo ZtL€-MS Rt: 3.53 min;

'"H NMR (400MHz, ds-DMSO): & 1.07 (d, J=8.4Hz, 3H), 1.34 (d, J=7.2Hz, 3H), 2.79 (s,
3H), 3.89 (dd, J=6.8Hz, J=14Hz, 1H), 3.94 (s, 3H), 4.03 (dd, J=7.2Hz, ]=14Hz, 1H), 4.30
(dd, J=9.2Hz, J=16Hz, 1H), 4.87 (m, 1H), 6.47 (d, J=4.8Hz, 1H), 7.32 (dd, J=2.8Hz,
J=9.2Hz, 1H), 7.36 (dd, J=1.6Hz, J=8.8Hz, 1H), 7.44 (m, 4H), 7.54 (1, 1H), 7.62 (1, 2H),
7.98 (dd, }=2.4Hz, J=13.2Hz, 1H), 8.23 (d, J=9.2Hz, 1H), 8.63 {d, J=5.2Hz, 1H), 10.87 (s,
1H).

Example 6

(S)-((R-1- @ (7 rr@th x Enolln 4- onxy)pyrldln 2-yl car banoyl) - 5-

(S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinclin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol- I-yl)propan-2-yl} 2-aminopropanoate (25,35)-2,3-

dihydroxysuccinate
‘@‘ HoOG,  OH
\ $
&NI 2o \_'\COOH
’%,NH;
[00179] The title compound was prepared according to the procedure described in

Example 1 Step 3 by using (5)-{(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl
carbamoyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-amino-
propanoate (61.3 mg, 0.1 mmol) and L - tartaric acid (30.0 mg, 0.2 mmol). The title

66



[ 00190] The title conmpound was prepared according to the procedure
described in Exanple 11 by using

(S)-((R)-1-(4-(6-(7-net hoxyqui noli n-4-yl oxy) pyridi n-3-yl carbanpoyl) -5
- met hyl - 3apx endAapbenyl - 2, 3- di hydr opyrazol - 1- yOpr opan- 2egihiR2@omiveqar op
anoate (59.6 ng, 0.1 mmol) and met hanesul fonic acid (19.3 ny, 0.2
mol , Shanghai RichJoint Chem cal Reagents CO. ). The title conpound
was obtained as yellow oil (66.5 ng, 84 %. M5 (ESI, pos. ion) nlz:

597. 1 (Mr3gmpoukd VB dBlained ad 3Qhid dalid E0STRS, 89.265).
(9-((R-1- (4 (5-(7-nmet hoxyqui nolin-4-y oxy) pyr|d| n- 2-yl ear banoyl) - 5-

net hyl - 3- MEUERE, p&hﬁiﬂyﬁ#ﬁéﬂ-lckn\bwtmmaw 6Clmnppr opan- 2- y1)

2- am nopr ppanoat e 4- | bepzepesul f gnat e 001911 The title

compound JLANG: Wi GONGE RGE 6 Taihs Ste a0 b et B0 PR ixanpi o

(1%) SE (EIO) 31#1)/2173 GH), 3.77 (dd J=1.2Hz, J 12.8Hz, IH) 3.94 (s, 3H) 40(dd JTZ 8Hz, 1y-5
(0D ¢ Ul no -Cca arm -

Lot by sl H&éms S G S ob S REP b m 1Y P98 & o b1 o

ano?t esﬁ 59:5?}@1}{)07 31 caul=2. 4aﬁd1=|aéﬁal 1l}grr;es§414the|p{az 368 8H£,380), g:m4 (B, 2

nmo an al C . (0] S

obt ai ned & >&5f5§h§ﬂyi?¥ 85?%597?? @%TE%g 1753’/#.?‘2’ ﬁw}lé) %%%E‘PE%O#PZ i“%ﬁ) m z:

597. 1 (Mrg)3 (d, GBI H), 30.48%, rAn  Exanpl e 17

(9-((R) - é %m 9 ( 7- met hoxyqui nol i n-4-yl oxy) pyri di n- 2-yl car banoyl) - 5-

met hy1- 3- 5X8™¢ "pheny1- 2, 3- di hydr opyr azol - 1-yi ) pr opan- 2- y1)

2- am nopr (4eroat(e- (KLXl&d)raMéU methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-

2-phenyl-2,3-dihydropyrazol- 1-yl)propan-2-yl) 2-aminopropanoate hydrochloride

[00180] The title compound was prepared according to the procedure described in
Example 1 Step 3 by using (S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy) phenyl-
carbamoyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-amino-
propanoate (61.3 mg, 0.1 mmol) and a saturated HCI solution in EtOAc (3 mL). The title

compound was obtained as a pale yellow solid (57.1 mg, 83 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.61 min;

'H NMR (400MHz, ds-DMSO): 81.07 (d, J=6.4Hz, 3H), 1.34 (d, ]=7.2Hz, 3H), 2.78 (s,
3H), 3.88 (dd, J=6.8Hz, J=12.4Hz,1H), 4.0 (s, 3H), 4.04 (d, J=3.6Hz, 1H), 4.29 (dd,
J=8.8Hz, J=16 Hz,1H), 4.85 (m, 1H), 6.87 (d, J=4.8Hz, 1H), 7.42 (m, 2H), 7.54 (m, 2H),
7.61 (m, 3H), 8.04 (dd, J=2.4Hz, ]=12.8Hz, 1H), 8.44 (m, 3H), 8.9 (d, J=6.0Hz, 1H),
10.93 (s, 1H).

Example 8
(S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate 2-hydroxypropane-
1,2,3-tricarboxylate
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NH2 HOOC- COOH [00192] The title conpound was prepared according to

t he procedure described in Exanple 13 Step 3 by using
(S)-((R-1-(4-(6-(7-nmethoxyqui nolin-4-yl oxy) pyridin- 3-

yl car banowiQ 2@emEédy | - 3- 0x0- 2- phenyl - 2, 3- di hydr opyr azolrCTIAgpnomasy 2-
y1) 2- am nopropanoate (59.6 ng, 0.1 mmol ) and oxalic acid di hydrate
(25.2 nmg, 0.2 mmol, Tianjin Chem cal Factory). The title conmpound was
obtained as a white solid (65 my, 95 %. M5 (ESI, pos. ion) rn/z:

597.1 (M+1); LC— 3. 121 n; 1HNVR (400MHz, d6-DMBSO): 5 1.08
(d, J=6.4Hz, 2Hz 3H), 2.81 (s, 3H), 3.92 (dd,

J=7. 2Hz, 314 1=3. 2Hz, J=16Hz, 1H),
4.28 (dd, 1= J =848 %m%ﬁ 651(d 1=5. 2Hz, 111),
7.31 (dd, \.a;- > 1=8. 8 43(d 2. 8Hz, 7.45 (m 1H),

7.55(t, 1H), 7.63 (t, 2H), 7 3 of J=3. 2Hz, 192Hz "1H), 8.22 (d,
1=9. 2Hz, 1H), 8.35 (t, 2H), 8.63 (d, 1=5.2Hz, 1H),11.19 (s, 1H).

Ex | 1
o By L OIB (5. ( Foe S RORP AU PR e 15 PE R e Procosug deseribeginy 1) - 5-
met hy 1- 3- 8xample 1 Plag ayﬁuauﬁsﬁ((nyd(@@yﬂmh - Lmythdpgaipali-Lylg:ly) phenyl-

compound (EETBbRAPaR sbar Y o Che B B do b wesepDod e
propanocate (61.3 mg, 0.1 mmol) and citric acid (38.4 mg, 0.2 mmol, Tianjin Chemical

Factory). The title compound was obtained as a white solid (78.7 mg, 79 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.61 min.

Example 9

(8)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-y[)propan-2-yl) 2-aminopropanoate sulfate

oHE

[00182] The title compound was prepared according to the procedure described in
Example 1 Step 3 by using (8)}-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy) phenyl-
carbamoyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl} 2-amino-
propanoate (61.3 mg, 0.1 mmol) and sulfuric acid (19.6 mg, 0.2 mmol). The title
compound was obtained as a white solid (63.4 mg, 89.2 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.59 min.

Example 10
(S)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2, 3—dihydropyrazol-1-y1)propan-2~y]) 2-aminopropanoate succinate

»—@'
NN
(8]
HOOC
~o A A

[00183] The title compound was prepared according to the procedure described in
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Exanple 13 Step 3 by using

(8)-((R-1-(4-(6-(7-nethoxyqui nol i n-4-yl oxy) pyri di n- 3-

yl car banoyl) - 5- net hyl - 3- oxo- 2- phenyl - 2, 3- di hydr opyrazol - 1-y1) propan- 2
-y1l) 2- amwmpnepaneate (59.6 ng, 0.1 mmol) and tartari ecaaiseh1(/823@
ng, 0.2 mmol ). The title conpound was obtained as a white solid (71.2
ng, 79 %9. M5 (ESI, pos. ion) rn/z: 597.1 (Mtl); LC-MS Rt: 3.045 mn;
11- INVR (400MHz, d6-DMSO): 5 1.07 (d, J=6.4Hz, 3H), 1.28 (d, 1=7.2Hz,
?H)l,S 623 HglEﬁiﬁnplc?»l'Bimp 3by ﬁsnﬁg‘m‘) A RY-1-(B(KhuotS4-( Binkthodiqlinglthdd-yidad pﬁd‘d&l-

1H), 6.52°¢ oy s I&ﬁﬁﬁ 31%?-2 ey 3a€ﬂ19ydiapmw-y%m@?ﬂzléélﬁ%m 704 (m
3H), 7. 54probanodtd 1913 nig,®3 hinol) Rll'd)s,ucchSSclﬂd?d 6 rﬂg—B 22k, Sahroi Malongl H) |,

8.22 (d, g]}egblcal_%ﬁtaﬁg)l’éle ﬁac congpoundl was O%It_'alzned asFQ white’ solsd ((6g 5 11‘1Jg, 53 ?% H,

11. 19 (s,

S R | i I d 2-yl b 1)-5-
el BB LRI O S 1 gy e
ZOSTQ 2 i) _[I)_ [1 GPRNGai60Me rdeEMS0) §& 06 YDT-F0M-313H)1 083 ECH IS0 I 21297860

c n ure
desor bed T xRl 2t e DHEDRNTE 85208 9 Sl PN
(9)-((R) -427 M(B%H%rﬂeﬂﬁ@ad{ﬁh#ﬁél(mnlmy &4+ oyl py2Hez i, @60 (s, 4H), 7.31
yl car ba”pﬁﬂl) 54@%“?%%&85073%(8@3%@2 %ﬁﬁ‘éﬁf 9El¥ Iﬁ 71533’?1{ F?IE[ pan- 2

-y02- am hopr opanoat'e ura ed s on of
HC / Et 0AC7-63(trat, 7.9hiddt J-2 #Ez dohdxdiim dHwE 23 &b 4. Qfézdlleih 842 (hl=5 .3k | ow
solid (551%;[_@ '\;Efl ). M5 (ESI, pos. ion) mz: 597.1 (M+l); LC-Ms Rt:
3.076 mn i\ OOMHz, (15-DWVB0): 8 1.08 (d, 1=6.4Hz, 3H), 1.36
(d, 1=7.2Esammgey1 2. 81 (s, 3H), 3.88 (dd, J=7.6Hz, 1=14.4Hz, 1H),

4. 03 (s, %@)4 (@Z?: f‘lgorogl‘ﬁ%‘E’ﬁmxﬁt{ﬂ)mhﬁlﬂ%xﬁz}%%nyﬂcﬂ%aﬁgﬂ) 3k 143 b¥o-1H) ,
4.85 (m 5H) .~ 7.56 (m
1H), 7.63% nyls?r»ﬁ dlhydrszwrwl-lﬂalzoqu}ylmrmmwrgﬂmeﬁamalf&tsz 8Hz, 1=9.2Hz,
1H), 8.44 (d, 1=§& 8Hz, 1H) 47 (d 1=2.8Hz, 1H), 8.51 (dd, 1=2.8Hz,
1=9. 6Hz, 111) , 8 g}g ;‘ 1=6. 8Hz, 1H), 11.37 (s, 1H).
Exanpl e 20

(S-((R-1-( 5‘(7 mét hy gupnol i n- 4-yl oxy) pyri di n- 2-yl car banoyl) - 5-
net hy1- 3- 00> -Npheny1- 2, 3-dj Ay dpoppoazalood- yl ) propan- 2-y1)

2- ani nopr opanoat e 2- hydr oxypr opane- 1, 273- tri car boxyl at e

[00134] To a solution of (S)-({R)-1-{(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)
phenyl carbamoyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-
amino-propanoate (61.3 mg, 0.1 mmol) in EtOCAc (15 mL)YMeOH (10 mL) was added
maleic acid (23.2 mg, 0.2 mmol, Shantou Xilong chemical factory). After stirring for 40
min, the mixture was concentrated ir vacuo, and the resulted oil was washed with a
mixture of MeOH (2 mLYEtOAc (10 mL) followed by EtOAc (5 mLx3) to give the title
compound as yellow 0il (62.6 mg, 85.6 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.428 min.

Example 12
(8)-((R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate phosphoric acid
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[ 00195] The title conmpound was prepared according to the procedure
described in Exanple 13 Step 3 by using
(S)-((R-1-(4-(6-(7-nmethoxyqui nolin-4-yl oxy) pyridin- 3-

yl car banoWwQ 280/mB048y | - 3- 0x0- 2- phenyl - 2, 3- di hydr opyr az olPCTA$ON0/03FaG0- 2-
y1l) 2- am nopropanoate (59.6 ng, 0.1 mmvl) and citric acid (38.4 ny,
0.2 mmol, Tianjin Chem cal Factory). The title conpound was obt ai ned
as a white solid (75 4 nmy, 77 %9. M5 (ESI, pos. ion) rn/z:

597. 1(M+l); LC- MSFR 3 018 ; 1H NVR (400M—Iz d6-Dwvs0): 3 1.08 (d,

1=6. 4Hz, 3H), 1.99 (s, 1H), 2.60 (dd,

J=15. 2Hz, 1= P:31 (s 3H) 3.88 (dd, J=7.2Hz, 1=14.4Hz,
1H), 3.94 (s Ho, 4.31 (dd, 1=9.2Hz, 1=16Hz, | H), 4.86
(m 1H), ®&9o

’152Hz 31 (54 J28Hz 1=9. 2Hz, 1H), 7.43
(t, 3H), 7.55 (t, 1H), 7. 63( kﬁ' 783 (d, 1=2.8Hz, 1=8.8Hz, 1H),
8.22 (d, 1=9.2Hz, 114), 8.34 (d, 1=3. 2Hz 1H) 8.37 (s, IH), 8.63 (d,
1=5. 2Hz, 11.1 . 1H). le 21 o
(S)-((R) - &’5‘1 8] (5-( %9 %rg?‘htb%?;?(ﬁ &?)'E@’Siqﬁf"33-‘§P959'§)(I’)th&rﬂfﬂuzl-ow%‘éﬁ?"&é}my 1) - 5-
rzret hyl - 3- pheﬁyizral;bpxheﬁ?tﬁ -tk ﬂgﬁa;ltzgipm?ym%@ihydmwrazpr-ppgmo@n;algl) 2- g
am nopr anoate su | e _Co S I ar e
accor di er])g BOPREAPL ééﬁ%?lg’ (ii]e@E’PB]L’J'éﬁt%ﬁ‘f @%ﬁ@%p‘éﬁ‘ﬁﬁ*’@%ﬂgﬁusi ng
(|S) ((b R) - 13]10614110(16&(1(7 (1r9mtdﬂg)mzqnmdsmlAIfmrémyﬂgd&y4mymj tté frixdure was ) ,
car arm n) az ropan-
Y A baPalE i RO RS ST B s it SRR SR [hoPs
ng, 0.2 mmn)/EtOAEr(daO i) folloeainyduddc mLﬁl)ttcagmetﬂe dide @mpbiidas ellowd (56. 5

M0, 78.5 (672 me 91.9%).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.47 min,

Example 13
(S)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-0x0-2-
phenyl-2, 3—dihydr0pyrazol-1-y1)propan—2-y1) 2-aminopropanoate fumaraie

N
\0 7\ JH,NHZ HOOC

Step 1) (S)-((R)-1-(4-(5-(7 -methoxyqumol111-4-y10xy)pyridin—2—ylcarbamoyl)—5 -methyl-3-
oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-(benzyloxycarbonyl-

amino)propanoate

[00186] To a mixture of (R)-1-(2-hydroxypropyl)-N-(6-(7-methoxyquinolin-4-
yloxy)pyridin- 3-yl)-5-methyl-3-0x0-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide
(1.93 g, 3.68 mmol), (S)-N-Cbz-alanine (1.647 g, 7.36 mmol, Shanghai Hanhong
Chemical CO., LTD.) and DMAP (0.90 g, 7.36 mmol, Aladdin) in 30 mL of CH,Cl; at ()
°C was added EDC solid (2.116 g, 11.04 mmol, Aladdin) in portions. The mixture was
continued to stir at 0 °C for 2 hrs, and then the mixture was warmed up to room
temperature, and continued to stir at rt for 20 hrs. The mixture was diluted with 180 mL of
CH,Cl; and the resulted solution was washed with 30 mL of 0.1 N HCI, followed by 30
mL of saturated NaHCO3. The aqueous phase was extracted with EtOAc (50 mLx3), and
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MS (ESI, pos. ion) ink: 597.1 (Mrl); LC-MS Rt: 3.057 nmm |H NWR
(400MHz, d5-DMBO): 8 1.07 (d, J=6.4Hz, 3H), 1.26 (d, J=7.2Hz, 3H),
2.80 (s, 3H), 3.71 (dd, J=6.4Hz, J=14.0Hz, 1H), 3.94 (s, 3H), 3.99
(d, J=16Hmvo idHais29 (dd, J=9.2Hz, J=16Hz, |H), 4.84 @Eoususthionfzé2
(d, J=5.2Hz, IH), 7.31 (dd, J=2.4Hz, J=9.2Hz, 1H), 7.44 (d, J=7.6Hz,
3H), 7.54 (t, 1H), 7.62 (t, 2H), 7.82 (dd, J=2.8Hz, J=9.2Hz, 1H),
8.22 (d, J=8.8Hz, 111), 8.34 (t, 2H), 8.37 (s, IH), 8.63 (d, J=5.2Hz,

111), 11. i’n% cfnﬁbméd‘argan@(ﬁqmls Qcrdried over NaZSO4, filtered and concentrated in vacuo.
(S9-((R - 5-(7-me hox EUIHO|IH 4-y 2 pyr.i d g)carbannyl) 5-
met hy1- 3- S%fe% uep“f?érﬁ’y byagilisy afflaﬁlwaf}apmi 0?11?%(8 gvethe

2-am n0pr@&a%@oﬁw@m@%@eﬁ&%aalﬂ@g 7uiih)e conmpound was prepared
according to the procedure described in Exanple 13 Step 3 by using

(g) ((E)lmﬁqﬁstﬁm(imnmhhmmquﬁﬂml|n 4-yl oxy) pyridin-3- yl carbanoyl)

- 5-net

“ai yar opy b GRS Bog e Sien i bh o Rz 92545 31D, 1

e WA B L

9. M (ESCSHsok 4 0HR) Fl42 Bo i) =EAE0 ) ' ’

éianple(2318@iJm72Hz nil635 d, J=5.2Hz, 1H), 7.23 (dd, J=2.4Hz, J=9.2Hz, HD,731750

ot hyl -5 BRSTRTEAEAR 8%33?’%%53%@ L L5 i s 1Ry PAORY D -

2- anigopruganoate mal eat e [OOlgBLThe title conpound was prepared
3.S

(9 (R 13 CE P iRt S I By B e e P lnioy )

- 5- net hy ledDBpl@end-PhdihydreR o -Pyato@py2rayBhmiheptbpapoaapan- 2- y1) 2- anm nop

ropanoate (59.6 ng, 0.1 mmol) and maleic acid (23.2 ng, 0.2 nmol,

Shant ou che | btalned as
a white ;(% ( 67. %Qg"l’lm &%EF%MI;O'UHJ&? ((tRbtl (f(ﬁcﬁrmmgqmmq

yloxy)pynd1n—3 ylcarbamoyl)) S-methyl 3-0x0-2-phenyl-2,3-dihydropyrazol-1-
yhpropan-2-y1)2-(benzyloxycarbonyl-amino)propanoate (73 mg, 0.1 mmol) in a mixture
of EtOAc (15 mL) and MeOH (10 mL) was added catalytic amount of Pd/C (10 %, ~55%
w/w water content, 18 mg) under N atmosphere. The suspension was degassed in vacuum
and purged with Hz. The reaction mixture was stirred at rt for 20min under Hy balloon.
The mixture was filtered and the solid was washed with MeOH (5 mLx3). The filtrate was

used for the next step immediately.

MS (ESI, pos. ion) m/z: 614,1 (M+1).
Step 3) (S)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl}-5-methyl-3-
oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate fumarate

[00188] To a solution of (S)-((R)-1-(4-(6-(7-methoxyquinolin-4-yloxy)pyridin-3-
ylcarbamoyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl)2-
aminopropanoate (59.6 mg, 0.1 mmol) in a mixture of EtOAc (15 mL) /MeOH (10 mL)
was added fumaric acid (23.2 mg, 0.2 mmol, Shantou Xilong chemical factory). After
stirring for 40 min, the reaction mixture was concentrated iz vacuo, and the residue was
crystallized in a mixture solution of MeOH (2 mL)/EtOAc (10 mL) (v/v = 1:5). The solid
was collected by filtration, washed with EtOAc (5 mL*3) and dried under vacuum
overnight to afford the title compound as a white solid (65 mg, 91.2 %).
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M5 (EST pos. ion) mz: 597.1 (Mtl); LC-MS Rt: 3.011 mn; IHNW
(400MHz, d6-DwVsO): 8 1.09 (d, J=6.4Hz, 311), 1.34 (d, 1=7.2Hz, 3H),
2.81 (s, 3H), 3.91 (d, J=6.8Hz,1H), 3.92 (s, 3H), 4.02 (dd, 1=2.8Hz,
1=l 6Hz, 1MWQ 201418063 dd, 1=9.2Hz, 1=16.4Hz, 111), 4.86 Eow/UBRH1p/0F3IW5
(s, 3H), 7.33 (dd, 1=2.4Hz, 1=9.2Hz, 111), 7.44 (t, 3H), 7.55 (t,
111), 7.63 (t, 2H), 7.84 (dd, 1=2.8Hz, 1=8.8Hz, 1H), 8.24 (d,
J=9.211z, 1H), 8.36 (t, 2H), 8.66 (d, J=5.6Hz, 1H), 11.20 (s, 111).
Exanpl e 2MS (ESI, pos. ion) m/z: 597.1 (M+1); LC-MS Rt: 3.013 min;

(ot ot - SR bR SRRG T [ oS P Sl s BREV ) -
2- am nogr pRpAdal &, prodsiahei iz, 8a), 8.94 [SO0PT hﬁ I=213He, Je-O4ieL) 1), w?*g .
e s e e AT T

}/I (1: ;ﬂz bagoﬁ)%oh@tm,n}& D@L 3EMSBAT M2 1), asm%mmpysa(ﬁd IrJi—:LSMi,_) gr ?;1)8%2
o 0. 2 st Tk vet (b e uh s Moo 41 GelnEEeo R PP fib o0, 2.
gé 8|4é52%]9ds/SP()EST pos. ion) mz: 597.1 (Mtl); LCGMS Rt: 3.013 nm
(S fn()( R) - sztrﬁlflf%‘-‘( 7- met hoxyqui nol i n-4-yl oxy) pyri di n- 2-yl car banoyl) - 5-
met hy1- 3- @X(ﬁ(RZ*I -(AHie (i hetRo3qundlined-ployy) pwr wlin-2y g Bpanapydrs-@etidl)3-oxo-2-

2am‘nor T ' S prepared
accor di I?\g t egkp?tﬁg §]él_gﬁ@?%m'%&%§%ﬁ@%q%gg 3pbypu5| ng
(S-((R) - 1(4(6%; tt}pxy noIin4onxy)pyridin-3 ylcarbam)yl)

- 5- net hyl - 3- oxo® i hydr opyrazol - 1- yppr opan- 2-y02-
A0, 1 mmol ) and acetic acid (12.2 ng, 0.2
dun

am nopr opan
nol ) . The corrp sfobt ai ned a pal e yellow solid (58.5

ng, 81 %. NS ( pos. i'0 Nz 2G@PC 1); LGM Rt: 3.078 nm

[00189] The title compound was prepared according to the procedure described in
Example 13 Step 3 by using (S)-((R)~1-(4-(6-(7-methoxyquinolin-4-yloxy)pyridin-3-yl-
carbamoyl)-5-methyl-3-ox0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl)2-amino-
propanoate (59.6 mg, 0.1 mmol) and benzoic acid (24.4 mg, 0.2 mmol). The title

compound was obtained as a pale yellow solid (61.2 mg, 85 %).

MS (ESI, pos. ion) m/z: 567.1 (M+1); LC-MS Rt: 3.077 min.

Example 15
(8)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol- l—yl)propan-Z-yl) 2-aminopropanoate methanesulfonate

=N
o—Q—NH
\ 7 '?’ 2 xCH3SO5H

NN
0 I JH,NHZ

[00150] The title compound was prepared according to the procedure described in

Example 11 by using (5)-((R)-1-(4-(6-(7-methoxyquinolin-4-yloxy)pyridin-3-ylcarbamo-

yl}-5 -methyl-3-oxo0-2-phenyl-2,3-dihydropyrazol-1-y[)propan-2-yl)2-aminopropanoate
(59.6 mg, 0.1 mmol) and methanesulfonic acid (19.3 mg, 0.2 mmol, Shanghai RichJoint
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| FI NMR (400MHz, d6-DVS0): 6 1.06 (d, 1=6.4Hz, 3H), 1.22 (s, 3H), 1.29
(d, 1=7.2Hz, 3H), 2.79 (s, 3H), 3.82 (dd, 1=6.8Hz, 1=14.0Hz, 1H), 3.93
(s, 3H, 3.99 (dd, 1=3.2Hz, 1=16.0Hz, 1H), 4.28 (dd, 1=9.2Hz, 1=16.0
| z, 1H), wio 38o/4mpe3lH), 6.51 (dd, 1=5.2Hz, 1=7.6Hz, 1HpCTUSAB0/HLidG0
=2.4Hz, 1=9.2Hz, 1H), 7.42 (m 3H), 7.53 (m 1H), 7.64 (m 3H), 7.81
dd, 1=3.2Hz, 1=9.2Hz, 1H), 8.21 (dd, 1=2.8Hz, 1=9.2Hz, 1H), 8.35
dd, 1=3.2Hz, 1=9.2Hz, 1H), 8.61 (dd, 1=2.0 Hz, 1=5.6 Hz, 1H), 11.18
s, | H) . Exanipdl®c2&nts CO.). The title compound was obtained as yellow oil (66.5 mg, 84 %).
S)-((R)-1-(4-(5-(7-met hoxyqui nolin-4-yl oxy) pyridi n-2-yl carbanoyl) - 5-
et hyl - 3- BHAESE pprhisnyh/z25%8- dMywlgilepySa&e.d. 13Dmippr opan- 2- y1)
2-am nopr @panogat e et hanesul fonate [00201] The title conpound was
prepared actor ihg to the procedure described in Exanple 13 Step 3 hy
using (9S) (9\)((@?9)-13(4((5141 ﬁe@ﬁmbiouygluxy)mhldmﬂylyhbmwyp)ﬁ -inekhyl-33ex0-2-
IcarbanD razol - 1- yOpr opan- 2-
§1) 2- ﬁ losngﬁ% %/rep)%ggf(gylﬁ%gpag%ﬁ prcﬁ%la Oa?%%nesul fonic acid
(22.1 ng, m@thilbﬂnme,sulﬁhatnghal Ri chJoi nt Chem cal Reagents CO., Ltd).
The title conmpound was ob ned as yellowoil (57.6 ng, 80.8 %9. M5
(EST, pos. |on) @;(x—%ﬁi? Mrl); LC-MS Rt: 3.123 nmin. Exanple 27
(S)-((S)- 1- (7 nmet hoxyqui nol i n-4-yl oxy) phenyl car banoy1)
- 5-net hyl ¢ phe 2 Sodlhydropy zol - 1-yl ) propan- 2-y1)
2-am nopro anoaﬁe f umar at N&epoa
(S)-((S)-1-(4-(3-fluoro-4- (7 met hoxyquil nol i n-4-yl oxy) phenyl car banoy1l)
-5- net hyl - 3- oxo- 2- pheny1- 2, 3- di hydr opyr azol - 1-yl ) propan- 2-y1)
2- (benzyl BRYHar bo n?h‘aﬁﬂmwlpomﬂm@a@mmd according to the procedure described in

Example 13 Step 3 by using (S)-((R)-1-(4-(6-(7-methoxyquinolin-4-yloxy)pyridin-3-yl-

1
1
(
(
(
(

carbamoyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl)2-amino-
propanoate (59.6 mg, 0.1 mmol) and p-toluene sulfonic acid (38 mg, 0.2 mmol, Shanghai
Chemical Reagent Factory). The title compound was obtained as a pale yellow solid (71
mg, 72 %).

MS (ESI, pos. ion) m/z: 597.1 (M+1); LC-MS Rt: 3.181 min.

Example 17
(S)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyi)-5-methyl-3-ox0-2-
phenyl-2,3-dihydropyrazol- l—yl)propan—Z—yl) 2-aminopropanoate oxalate

=N
0—<\:/}—N)H_¢
o 1 /uj,NHz HOOG—-COOH

[00192] The title compound was prepared according to the procedure described in
Example 13 Step 3 by using (S)-((R)-1-(4-(6-(7-methoxyquinolin-4-yloxy)pyridin-3-
ylcarbamoyl)-5-methyl-3-0x0-2-phenyl-2,3-dihydropyrazol- 1 -yl)propan-2-yl)2-amino-
propanoate (59.6 mg, 0.1 mmol) and oxalic acid dihydrate (25.2 mg, 0.2 mmol, Tianjin

Chemical Factory). The title compound was obtained as a white solid (65 mg, 95 %).

MS (ESI, pos. ion) m/z: 597.1 (M+1); LC-MS Rt: 3.121 min;
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[ 00202] To a sol ution of

(8)-N-(3-fluoro-4-(7-nmethoxyquinolin-4-yl oxy)phenyl-1- (2-

hydr oxypropyl) - 5- met hy1- 3- oxo- 2- phenyl - 2, 3-di hydr o- 1H pyr azol e-4-carb
oxan de (W@YY13IS3 mMmmol ), (S)-N Cbz-al anine (1.647 gPCHUSB1HHZIBGL
Shanghai Hanhong Chenical CO, LTD.) and DVAP (0.90 g, 7.36 mmol,

Al addin) in 30 nL of CH2C12 at OC was added EDC solid (2.116 g, 11.04
nmml, Aladdin) in portions. The m xture was continued to stir at 0 C
for 2hrs, ‘HmMR AEOMHRElTRMSD) B .08 1= 4HANBIS), WAB (t =A0H 2 BHY, mems

w Uh 180 T SRR TR e heh e o2y 0 507 W N R R X v

(10 mix3) (ddf B2l4bkeeles 81iz,58), #igh (msBi)us. at @dI=82HE3 ), Ihb(da,que()Hs, phas e

was extra h . i ned i.C es were

dri ed ove?%w&) ?‘g%ﬁ? 25’39 %ngsng%gﬁ) %E‘ ﬂ% ?/ggcg’gﬂtl)h%@@ i due was

purified Bbp.2dzsIH912¢&, GOl 8.2D{duln?. 28y GTnd. dHit.261))8.3E A PHE A HY1 V.89 t he

desired c&rr% und as a pale yellowsolid (2.1 g, 73 %9. M5 (ESI, pos.
8

ion) rn/z (M-1) ; IHNI\/R(400M—IZ CDC13): 8 1.21 (d, J=5.4Hz, 3H),
139(d Bxén@et$ 311), 3.0 (s, 3H), 3.75 (d, J=3.2Hz, 1H), 3.78 (s,

3237 o, IR lé%ﬁ“%g‘ﬁ%‘f%maﬁz@‘* i@%e??w%? ?omaam%fﬁ% i

1H), 7. 16p1(emy1 a&iﬁydr@mole del)propap-26H)2- arﬂmqmﬂzmoald-{)’ls 39127 (t, 2H),
7.35 (m 111), 7.47 (m 111), 7.55 (m 211), 7.90 (dd,
J=2. OHz, éﬁkgido’gmg&a“%‘%) 8 28 (d, J=9.2Hz, 1H), 8.66 (d, J=5.2Hz,
111), 10.81 (s,

(S)-((S)-1-(4-( \fl/ - - rret hoxyqui nol i n-4-yl oxy) phenyl car banoy1)
-5- et yI 2,3- di hydropyr azol - 1- yppr opan- 2-ye
2-am noprb e [00 1 ,@40 Utep QUf

(S)-((S)-1-(4-(3-fluoro-4- 7 net oxyﬂU|mmh|n 4-yl oxy)
phenyl - cat banoy1l) - 5- net hyl - 3- oxo- 2- phenyl - 2, 3- di hydr opyr azol - 1- yl)pro

P et ohe, PSRy YRR ePO AThRBLALRERERE St fochule ok EP )
(10% - 55%Wn}¢ Vieliter 3 lyousing 68); (76 -(4ef$- (Umd@pXM{nalummﬂpmdlﬂhe _
mixture vachBmOBIRORIa Bo il RS0 el 2 W [ eRE! O
m Xt ur e WARInPHrppaseaski(Safdng Aé nyesl) ahdwmsrioecihEd.Omg B-2iveaH). The tife x3) .
The filtr e %%%Qne%sé\bﬁte%%&(ﬁb%{g hgwgdiately. M5 (ESI, pos.

ion) rn/z:
(S)-((9)- ﬂqs((ésﬂgosfioﬂﬂﬁ@ 54)7(17(M¥@3 MeXMY Ri: @Qi45ﬂnﬁl yl oxy) phenyl car banmoy1)

-5- th 2-ph - di hyd -1-

2- amnﬁopyébﬂwoxo@hﬂﬁ ené’i\@qm@bl@h dT?]% rZ?}z}g b%éoﬁﬂc?%ﬂag{an )pil%é)@r ed
accor di ngs ETI)O tﬁ‘g-n HE—QC@E{E %H‘?Qﬁ?(rdﬂt?fﬂg gih 1EXPeEp) ?H)lg 1§Ese@[-l)’349§(dt!ls' ng
(2S)-(S)- (8 qui nol'i n-4-

FE o o) 3 by 455 G dPinAdi o= %@Hwﬁgw@dfmﬁwhazm 1

yppr Opan ﬁ{o)yiiizt (xﬁfilmomnqpm?@té@((ﬁérl?7%@(ddOJJB ZFHDM 2§iad1}f)us“@ctd0 acid
(23.2 hant ou gq chem cal factory) le

corrpound le§§Héb]tPQ| %%(da%ﬁéflﬁeﬁ@ el (dolwsbiei B Bl s, 94.0 %) .
Example 19

(8)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1- yl)propan-Z-yl) 2-aminopropanoate hydrochloride

o{’}HH ,lq

NN

A1 S
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M5 (EST, pos. ion) mz: 614.1 (M+tl); LCGMsS Rt: 3.418 nm | HNWR
(400MHz, d6-DMsS0): 5 1.04 (d, J=5.6Hz, 311), 1.09 (d, J=6.8Hz, 311),
2.77 (s, 311), 3.93 (s, 5H), 4.27 (m 111), 4.81 (s, 111), 6.47 (d,
J=5. 6Hz, Md}p106119& (s, 211), 7.32 (dd, J=9.2Hz, J=28. @dz/Us2ihdY37360. 40
(m 411), 7.51 (t, 1H), 7.59 (t, 1H), 7.95 (d, J=13.611z, 211), 8.21
(d, J=8.8Hz, 1H), 8.59 (d, J=5.2Hz, 1H), 10.84 (s, 111). Exanple 28
(S)-((S)-1-(4-(3-fluoro-4-(7-nmethoxyqui noli n-4-yl oxy) phenyl car banoyl)

- 5- et hyl {@194902- phreaide chmposhidiydh M‘é&iZdabrd Yé %sgﬁmm?de%kbedm
2- am nopr g 111063PCT/ US2010/ 027360

at e benzoat.e
[00205] ThERETT & SEhp Sa i HES B éé‘gﬁﬁeﬁ RV PR T PR edur ¢
descri bed ]cﬁ]bﬁ)( MPs-gcthdl- ﬁbﬁm Bheayl-2 s difGiropyrazol-1 yl propan-2-yl)2-

(39 (5] ottt B L iy 3

am nopr opéaneaingo@aibya oBElne@dﬂdﬁMe)loﬁ&dldQSﬂ&ﬁlgC?%%] d (48.8 ng, 0.4
mml , Shantou Xi |l ong Chem cal Factory). The title conpound was
obt ai ned &fS (@Shabeioenlzo0597sIoiM-d );(EAMS Ri3.078mif) . MS ( EST, pos. ion)

1756 (. e hougi dpniBoy 51 858 Tt S IR SEMERgR Y,

(m 111), 38), 238 (dil]=7JE0, Bilz.AHI 719, 40975, 3HH)4.073d,921418%, 131481 (¢, 09 (m

) ol egtiho B 88 i of i ol il Padbmottls 3T (L

311) 7. 91.56 @nl, 111} =2630kz 311 :314@4&122 AHAN) H), 8.98 0dd( 1=2.]H=71-61Kz, 31)18.44 8. 28

d, 1=9.2 1 le 29
(9)-1(9) - & (74P PrLB 0 e (bR LRI 0 B B ar barmoy 1)
- 5-net hle%—Mo%mhknm}m,:@(stllmﬂdr opyrazol - 1-yl ) propan- 2-y0
2- am nopr gpangat e net hanesul f onat e

RRANRRLE

(S)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-oxo0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate 2-hydroxypropane-1,2,3-

tricarboxylate
o—-@— )H—S\t
~ 1 Jﬁ’

[00195] The title compound was prepared according to the procedure described in

COOH
NH» ZxHO"{ECOOH

COOH

Example 13 Step 3 by using (S)-((R)-1-(4-(6-(7-methoxyquinolin-4-yloxy)pyridin-3-
ylcarbamoyl)-5-methyl-3-o0xo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-y1)2-
aminopropanoate (59.6 mg, 0.1 mmol) and citric acid (38.4 mg, 0.2 mmol, Tianjin

Chemical Factory). The title compound was obtained as a white solid (75.4 mg, 77 %).

MS (ESI, pos. ion) m/z: 597.1(M+1); LC-MS Rt: 3.018 min;

'H NMR (400MHz, ds-DMSO): & 1.08 (d, J=6.4Hz, 3H), 1.33 (d, J=7.2Hz, 3H), 1.99 (s,
1H), 2.60 (dd, J=15.2Hz, J=36.8Hz, 8H), 2.81 (s, 3H), 3.88 (dd, J=7.2Hz, J=14.4Hz, 1H),
3.94 (s, 3H), 4.02 (m, 1H), 4.31 (dd, J=9.2Hz, J=16Hz,1H), 4.86 (m, 1H), 6.51 (d,

J=5.2Hz, 1H),7.31 (dd, ]=2.8Hz, J=0.2Hz, 1H), 7.43 (t, 3H), 7.55 (t, 1H), 7.63 (t, 2H),

7.83 (d, J=2.8Hz, J=8.8Hz, 1H), 8.22 (d, J=9.2Hz, 1H), 8.34 (d, ]=3.2Hz, 1H), 8.37 (s, 1H),
8.63 (d, J=5.2Hz, 1H), 11.19 (s, 1H).
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[ 00206] The title conmpound was prepared according to the procedure
described in Exanple 13 Step 3 by using
(25)-(S)-1-(4-(4-(7-nethoxyqui nolin-4-yl oxy) - 3-

fl uor ophewt 2@antiassoyl) - 2, 3 -di hydro -5 -methyl -3 - 0¥»CI/US2010/027360

0- 2- phenyl pyrazol - 1-y1) propan- 2-y12- am nopr-opanoate (61.3 ng, 0.1
mol ) and met hanesul fonic acid (19.3 ng, 0.2 mmol, Shanghai Ri chJoi nt
Chem cal Reagents CO, Ltd ). The title conpound was obtained as a
yel | ow soEksngled12 ng, 72%. M5 (ESI, pos. ion) mz: 614.1 (M1),;
LCGMs R 3. i anpl e 30. -

(5~ ((S) - SOt ¢reT el taleyamri - Wby Ry BREHST 29 banoy 1
- 5- met hyl plEengxDRZdibdropirazal- Byliprbyat 200y 2-agabprdpaydgrsudhan- 2- y1)

2- am nopropanoat e 4- met hyl benzenesul fonate [00207] The title
conpound was prepar acc ‘o t he procedure described in Exanple
13 Step 3 by u5|ﬁ \ 4N
(25)-(S)-1- ( net N0 i nol i n-4-yl oxy) - 3-fl uor ophenyl car banoy1l)

-2, 3-di her hyl - 3= ox -2}\p nyl pyrazol - 1-yl ) pr opan- 2-y1- 2-
ani nopr opafoat e R‘Gl 3 mg, 0. B%)VHaHQOp-tOI uene sul fonic acid (38
ng, 0.2 mmol ). The title conpoundl was obtained as a yellow solid
(70.8 ng, 71.5 %9. Ms (ESI, pos. ion) nlz: 614.1 (Mtl); LC-MS Rt:

3.59 mm LodiMR ( ﬂ'Q@MHZooH?%%)agpépa']re(pécétng ‘Po?ﬁé_grg)ce%ﬁpe deél:n%e?d 1§q

J=6.8Hz, 311), 2.34 (s 3.92
- 3.96 (nﬁxamle 1345terp3 ysusingify)-(B)- bgl -(6-( n@@omuu@lq; 4-YlDX8)9Yﬂdml-398 (m

%H)75 6d66§169ba1140y5 52115|3thy133|'9x’0 Z(th%?tyl'ﬂ}-d%ﬁydﬁﬁyraﬁ'ﬂb 1~ I—gim%%n z_yéz 57 ( m 611),
J=9. 2HZ ﬂlﬂ’pm@“%‘? 8.6 “3&9 1eppol) andisulfiys agid (1%6 m&,ﬁl% mmpd a% Itléle 31

(9)-((5)- émﬁ;ﬂmﬁ(ﬁwéslomamuésMnlmbﬂ@e%quﬁgwé5ﬁr4 yl oxy) phenyl car banoy1)
- 5- net hyl - 3- 0x02- pheny1- 2, 3- di hydr opyr azol - yI)propan 2-yl)

2- am nopr MBABSRpe. Bl hat 7.1 (M+1); LC-MS Rt: 3.057 min;
'H NMR (400MHz, dg-DMSO): & 1.07 (d, J=6.4Hz, 3H), 1.26 (d, J=7.2Hz, 3H), 2.80 (s,
3H), 3.71 (dd, J=6.4Hz, J=14.0Hz, 1H), 3.94 (s, 3H), 3.99 (d, J=16Hz, 1H), 4.29 (dd,
J=9.2Hz, J=16Hz, 1H), 4.84 (m, 1H), 6.52 (d, J=5.2Hz, 1H), 7.31 (dd, ]=2.4Hz, J=9.2Hz,
1H), 7.44 (d, I=7.6Hz, 3H), 7.54 (, 1H), 7.62 (t, 2H), 7.82 (dd, J=2.8Hz, ]=9.2Hz, 1H),
8.22 (d, I=8.8Hz, 1H), 8.34 (t, 2H), 8.37 (s, 1H), 8.63 (d, J=5.2Hz, 1H), 11.19 (s, 1H).
Example 22

(8)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-0x0-2-
phenyl-2,3-dihydropyrazol- 1-yl)propan-2-yl) 2-aminopropanoate succinate

[00197] The title compound was prepared according to the procedure described in
Example 13 Step 3 by using (8)-((R)~1-(4-(6-(7-methoxyquinolin-4-yloxy)pyridin-3-
ylcarbamoyl) -5-methyl-3-oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl)2-amino-
propanoate (59.6 mg, 0.1 mmol) and succinic acid (23.6 mg, 0.2 mmol, Shantou Xilong

chemical factory). The title compound was obtained as a white solid (55 mg, 78 %).

MS (ESL, pos. ion) m/z: 597.1 (M+1); LC-MS Rt; 3.021 min,

76



[ 00208] The title conmpound was prepared according to the procedure
described in Exanple 13 Step 3 by using

(29)-(S)-1-(4*(7-net hoxyqui nolin-4-yl oxy) - 3-

f | uor ophemy 2amxassoy 1) - 2, 3- di hydr o- 5- met hyl - 3- ox0- 2- plremyispyo/ezedo- 1-
yepropan-2-yl 2-amnm nopropanoate(61.3 ng, 0.1 mmol) and F12504 (1 nmi,
0.1 nmol /L, Shantou Xilong Chem cal Factory). The title conpound was
obtained as a yellow solid (61.5 ng, 86.5 %9. MS (ESI, pos. ion) niz:
614. 1 (MrExampie2dS Rt: 3.53 min. Exanpl e 32

S et byl E%Q@%?&z@ﬁ%ﬁfw’fh%ygma? AT EIRaA TeghinP i ReBIA, Ga RV L

2- am nopr pipanioR3-gihfabped-el- - THER -thinb@ofapemadatwas prepar ed
according to the procedure des ribed in Exanple 13 Step 3 by using

(25)-(S)-1-(4-(4-( _netho I|n 4-yl oxy) - 3-fl uor ophenyl - car banoy1l
)-2, 3- dlhydro 5- @ret henylpyrazol 1-yl) propan-2-yl-2-

anm nopr opanog . nnnl) and maleic acid (23.3 ng, 0.2
nmol , Sha Q R ag ., Ltd). The title conpound was
obt ai ned a id ( Iﬁ 9%H20%, M ESI, pos. ion) mz:

614.1 (Mr1); LC-MS Rt: 3.60 nin; HNNR(4OOM—|Z CDC13): 8 1.13 (d,
J76Hz 311), 1.39 (d, J=6.8Hz, 311), 2.87 (s, 314), 3.74 - 3.85 (m

3. 925 00168196 (e t:l:tie]c)om gun@‘lvaﬁ §rep§k@ accélrdngtO'thél r%&dﬁ@deélel‘i%ed ift- 96 -
5 05 (m 6. 31 2 (m

1H), 7. 3lExa7npAell3($ﬁ=P éﬂnr) using, @cﬁ(R) 17(45§§ T ﬁaethmqum?ms%ﬂow)eleﬂd@}ﬁ 3H),
3 364$d yIaBinAZS- néagmxolﬁbhengpﬁﬁdmadrogw&oﬁH;l)pra,lm,z-ﬁpmmﬁ@i

(5)-1-(4- z’rg??%npﬁfsﬁg’ 65%?%%&%%%6?@&% 2 QAR SArEar SHMS 1) - 5- ne

t hyl - 3- OX@hedrical factory). The title compound was obtained as a white solid (67.8 mg, 88 %).
pheny1l- 2, 3-di hydr opyrazol - 1- yf| propan- 2-y12- am noacet at e
hydr ochl oMSABSDpbs2ioa) i@ 593tigpI+1); LC-MS Rt: 3.011 min;

it -3 ot ot A SCORRIRY B Rt Y WD R0 28R - e
2-(ter t bsrO Xy &, DayBHzaIH) 809286, 8B 402 (dd, I=2.8Hz, J=16Hz, 1H), 4.30 (dd,

J=9.2Hz, J=16.4Hz, 1H), 4.86 (m, 1H), 6.15 (s, 3H), 7.33 (dd, I=2.4Hz, J]=9.2Hz, 1H),

7.44 (t, 3H), 7.55 (t, 1H), 7.63 (t, 2H), 7.84 (dd, J=2.8Hz, J=8.8Hz, 1H), 8.24 (d, J=9.2Hz,

1H), 8.36 (t, 2H), 8.66 {d, J=5.6Hz, 1H), 11.20 (s, 1H).

Example 24 '

(S)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-0x0-2-

phenyl-2, 3—dihydropyrazo]-1—y1)p1'0pan—2—y1) 2-aminopropanoate phosphoric acid

\

o 7\ JH/NHZ HaPOy

[00199] The title compound was prepared according to the procedure described in
Example 13, Step 3 by using ($)-((R)-1-(4-(6-(7-methoxyquinolin-4-yloxy)pyridin-3-
ylcarbamoyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydropyrazol-1-ypropan-2-y[)2-
aminopropanoate (59.6 mg, 0.1 mmol) and phosphoric acid (19.6 mg, 0.2 mmol). The title
compound was obtaincd as yellow oil (60.2 mg, 84.5 %).

MS (ESI, pos. ion) m/z: 597.1 (M+1); LC-MS Rt: 3.013 min.
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[ 00210] To a m xture of

(S)-N-(3-fluoro-4-(7-methoxyquinolin-4-yl oxy) phenyl)-1-

(2- hydr oxyl propyl) - 5- met hyl - 3- oxo- 2- phenyl - 2, 3- di hydr o- 1H pyr azol e- 4-
car boxam @0 guLo/11g¢3 1. 84 nmol ), N Boc- gl yci ne (0 644 g PCRUSS1HVHLTBGO
ABCR) and DVAP (0.45 g, 3.68 nml, Aladdin) in 12 nil, of CH2Cl2 at
0C was added EDC solid (1.0582 g, 5.52 nmmol, Aladdin) in portions.
After stirring at OC for 2 hrs, the reaction mxture was warnmed up to
room t enpEkahple @5 and continued to stir overni ght The reaction

m xt ure j | | 2 (1 utipn was
washed wi '(@{)T%S%@Lym%%"yﬂ’d% 4Py iy °a" S PothbRe: (10
m.x2) andphaylel,3-iB@dropyyazok hel)lamﬁadl:bﬂ) 19h1ameprwaaom<aqeamt ed with Et0Ac
(15 mLx3). The conbi ned orgapic phases were dried over Na2SO4,
filtered and con%ate iﬁ%cuo. The residue was purified by a
silica gel colu hy (Et OAc: hexane =2:1) to give the
desired co d\sa elmslid(l469 70.1 %). Ms (EST, pos.

ion) mz:~g %SCQIQJE% NVR. (400MHz, CDC13): 3
1.14 (d, J=6.4Hz, 311) 1.45% s (s, 311), 3.68 - 3.72 (m

111), 3.78 - 3.82 (m 1H), 3.81 -3.88 (m IH), 397(8 3H), 4.00 -
4.07 (m 1%491 -5.03 (m 211), 6.41 (d,, J=5 7.15 - 7.24
(m 2H), P030]1_ < E@e tct}ﬁcomundwag?reparqd %Eorfiw]g tqg.t}]‘fg_yroce)ilurgziE:Sc:rnl;edg_nL (m
1H), 7. 56ExampléB <P 3 Biliksing (3)-@D- 1@ s-(Ambdhordidainodir=2-yrbkig) rid]ﬂ-)w 8. 27

SRR YRR R B LR PR d e 132%34}25%%1)2) 5- e

t hyl- 3- oxlﬁmaprpmwafsﬁ.ﬁang;lohyﬂﬁapwd&zaica&myiz)mgmnaoy1rhe title
2- ani noacet at e {ﬂé r| del%)pi@ll%; soI |on of conpound
(S)-1- (4- 4Oyt F‘Sn%ﬁ’% oY SN 6 o- phenyl

St erts pur B B el gﬁége%&"d’fﬁa*"ﬁyééé%i)yOPL"E?B}é'yl
g |1t0r gL)enMHSI;IRﬂtKGdOMHS,aifma ®ds $.06 ut, ﬂ:es(ranmmmkﬁsm@ (2957 zn&rzgg(r: o
i xt ure vl 7 eShebs Bl T AEPRE AL Yoo 2Py fBra R, 1o

nMLx2) . The-160Hde Hy Hzhudd, IwaSHz, ¢eY6/ SHAI ), 2.881(rh,11H, 60 (Hd)ITeS5 2k, ut| on gf
MeOH (2 5

the ol | AT Dned Wikl dsd cu B G B 85 BRI A6t "
ggg a|2 nc(aﬁlﬁF asl aidyJ_e=BJZHw IsopHd 1(&1:1,3?5217(da;§;ji=2.mz,z&9..20%11(1£§gi5 gﬁjgf:z}g?) ogm % a
36 are. Sy R E e st IQ‘VF% My %5 7 s e (m
ﬂbli 3. 99Exan4p1€)216(m 511), 4.26 - 4.32 (m 111), 4.87 - 4.92 (mm
511, 5. o {5 Bppddlliorfy fotorfuith Abatibloyn Ay 558 2

J=9. 6Hz flenyl;2 Bdlbﬁir‘émrazol-layman 2H)D, 2-dr@in€ptoragoateletlianesulfpzatpl e 34

(S)- 1-(4-(3-f| uor o- 4- ( 7- et hqui nol i n- 4-yl oxy) phenyl car banoyl) - 5- ne

t hyl - 3- oxo- 2- phe 2 3 i h opyr azol - 1-yl ) propan- 2-y1
2- am noacet at e
C%\ \
~o N 7\ ’H,NHZ 2% CyHgSO3H

[00201] The title compound was prepared according to the procedure described in
Example 13 Step 3 by using (S}-((R)-1-(4-(6-(7-methoxyquinolin-4-yloxy)pyridin-3-
ylcarbamoyl)-5-methyl-3-0x0-2-phenyl-2,3-dihydropyrazol- 1 -yl)propan-2-y1)2-
aminopropanoate (59.6 mg, 0.1 mmol) and ethanesulfonic acid (22.1 mg, 0.2 mmol,

Shanghai RichJoint Chemical Reagents CO., Ltd). The title compound was obtained as
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WO 2010/ 111063 0 HOOC=/ COOH \ - [00212]To a solution of conpound
(S)-1-(4-(4-(7-nmethoxyqui nol i n-4-yl oxy) - 3-

fl uor o- phenyl car banoyl) - 2, 3- di hydr o- 5- net hy1- 3- oxo- 2- phenyl pyr azol - 1-
yl ) pr opan+@e yiies1(10ex t but yl - oxycar bonyl am no) acet at e ( 12@raisomp/ofr3¢8
mmol) in 6 nth of MeOH was added a solution of maleic acid (46 ng,
0.4 mol ). After stirring for 30 mn, the reaction m xture was
filtered and the filtrate was concentrated in vacuo. The resulted
resi due wadlowesir(yst algl 8zed).in of MeOH (2 inL)/EtO0Ac (10 ni)(v/v
=1:5). The solid was collected by filtration, washed with Et0Ac (5
m.x3) andM¥(ESH pord ibay miasiuiMe Ve LaiMbRt: 3Tbemin.t | € conpound was

obt ai ned s a.%ﬁkgom/solld (124.6 ng, 87 %9. M5 (ESI, pos. ion) mz:
600. 1 ( M+ 3‘3“‘ 3.47 nin; NVR (400MHz, d6-DMBO): 5 1.07 (d,
1=6Hz, 3HS)-(B)-184{Zflu@bi: (7-&heﬂﬁxyquﬂloﬂxﬁ4@my)3h§nylc3rbaﬁ03(l) Smetdid)3-0d-97 -

o ao (g, 1okt ilphigidpihuddpanidiguahedilingcl 1 o1y

7.39 -7.44 (m 3K1), %)7 54 (m 1H), 7.58 - 7.62 (m 2H), 7.96

(dd, 1=13.2Hz, &= 8.21 (d, J=9.2Hz, 1H), 8.61 (d, 1=5.2Hz,
1H), 10.86 ( : E}a‘é HoOG,

(S)-1-(4-(3: o- 4 quinarmgaﬁ-yloxy)phenylcathannyl)-S-nE
t hyl - 3-oxo2- " E%}N%'
phenyl- 2, 3-di hydr opyrazol - 1-yT) propan- 2-y12- (di met hyl am no) acet at e
mal eat e  Step 1) (S)-((S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-

methyl-3-oxo-2-phenyl-2,3-dihydropyrazol-1-yhpropan-2-yl) 2-(benzyloxycarbonyl-

amino)propanoate

[00202] To a solution of (8)-N-(3-fluoro-4-(7-methoxyquinclin-4-yloxy)phenyl-1-
{2- hydroxypropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxarmide
(2.0 g, 3.68 mmol), (S)-N-Cbz-alanine (1.647 g, 7.36 mmol, Shanghai Hanhong Chemical
CO., LTD.) and DMAP (0.90 g, 7.36 mmol, Aladdin) in 30 mL of CH,Cl, at 0°C was
added EDC solid (2.116 g, 11.04 mmol, Aladdin) in portions. The mixture was continued
to stir at 0 °C for 2hrs, and then the reaction mixture was warmed up to room temperature,
and stirred at rt for 20 hrs. The mixture was diluted with 180 mL CH>Cl,, and the result
solution was washed with 0.1 N HCI (10 mLx3), followed by 50 mL saturated NaHCOs.
The aqueous phase was extracted with EtOAc (50 mLx3), the combined organic phases
were dried over Na,SQy, filtered and concentrated in vacuo. The residue was purified by a
silica gel column chromatography (EtOAc) to give the desired compound as a pale yellow
solid (2.1 g, 73 %).

MS (ESI, pos. ion) m/z: 748 (M-+1);

'H NMR (400MHz, CDCL): 8 1.21 (d, J=5.4Hz, 3H), 1.39 (d, J=6.6Hz, 3H), 3.0 (s, 3H),
3.75(d, J=3.2Hz, 1H), 3.78 (s, 3H), 4.05 (m, 1H), 4.23 (t, 1H), 4.95 (s, 1H), 5.09 (dd,
J=12.4Hz, J=37.2Hz, 2H), 5.22 (d, J=7.2Hz, 1H), 6.40 (dd, J=0.8Hz, J=6.0Hz, 1H), 7.16 (t,
1H), 7.22 (dd, J=2.8Hz, J=12Hz, 1H), 7.27 (t, 2H), 7.35 (m, 5H), 7.41 (m, 1H), 7.47 (m,
1H), 7.55 (m, 2H), 7.90 (dd, J=2.0Hz, J=14.4Hz, 1H), 8.28 (d, ]=9.2Hz, 1H), 8.66 (d,
J=5.2Hz, 1H), 10.81 (s, 1H).
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HOOC COOH Step 1)
(5)-144-(3-fluoro-4-(7-nmethoxyqui nolin-4-yl oxy) phenyl car banoy1l) - 5- met
hyl - 3- oxo- 2- phenyl - 2, 3-di hydr opyrazol - 1- yppr opan- 2-y1

2- (di met hywapdipvo)iaeset at e [ 00213] To a m xture of PCT/US2010/027360
(5)-N-(3-fluoro-4-(7-nmethoxyqui nolin-4-yl oxy) - phenyl-1- (2-

hydr o- xyl propy1l) - 5- met hy1- 3 - oxo- 2- phenyl -2, 3

- di hydro- 1H pyrazol e- 4-carboxam de (0.54 g, 1 mmol),

N, Nl- di ,rATJEt gygb g} 455 t(l)él-(@(32ﬂlﬁ)rcg4 (Rmbthotyquifbliag- ylakgdplﬁhﬂ&rﬁdﬁ:c%’iﬁés (g, 2

nmol , a sol i 0.575 g,
S omol - AT BB A EE R S et ot e O

C for 2 hrs then the reactlon m xture was warned up to room
t enper at uf0§2e3id st ilp e eelutiam of (SH(EH- 1A (hlsoroFHE megwarduonlindxiare was

Fol lowed By ar e aPul S TS oy B0 PutE s anblbBrerol | Jpblpe S 2100 e
aqueous pfrasayloxsearhorylpmiowiopandate (B4 0 me( A bmyiokdn EtOﬁ\?dlicmMﬂ MeQHor gani ¢
phases wef l%d g'v&g a8 EatDpa A tbuae P 894 Ladoe Al ﬁra%?r%ﬂ% ?@&%f esi due

was purifre a silica gel colum chrormatograp afford
the titl eultdshkimﬁmeﬁph@e al'hp guspenaion wap dege@e@@mgw aed_ptag%wﬂh\ls eS|, pos.

ion) ni /Zrea&%ﬁnﬁxtﬁm stlr %f&r@@%@ndc%ﬁ)}om ?hé’l R m e 70 4HZ
311), 2.67 (s 311), 2.98 - S A 7% (3. 78

(m 1H), §lt@zd?(n§t essﬂzhf; Wa%W@beiwﬂU@eQﬁh(S 111}1(1} Thfn e b0 fqr e ner) |
6.40 (0 dPidhdaisiaf), 7.13 - 7.22 (m 3H), '7.36 - 7.40 (m 3H), 7.45
- 7.57 (m 3H), 7.89 (dd, J=12.4Hz, 1=2.0Hz, 111), 8.25 (d, J=9.2Hz,
111), 8. 5ms(( ESI 15035}02)1&& 61]1|'ﬂ)(M+1§) 82 (s, 1H). Step 2)

E ﬁi,ll?)( 4 L3 L MO A et Y e ol s YL Xy lRnanyl car panmoy 1) - 5- me

0X0- 2- phefmythyl23-Sxodi-phedy 1oy tigdbpylazyl )-AiRaAR-231 ) LaniosiroRhbdyd ani no) acet
ate nal ea 00214] To a sol ution of

(S)-1-(4- %"‘ﬁ“a% % met hoxyqui nol i n- 4-yl oxy) - 3- f | uor ophenyl

car banoyl) - 2, 3- di hydr o- 5- net hyl - 3- oxo- 2- phenyl pyr azol - 1- yppr opan- 2-y1
2- (dinet mﬁ%ﬂri no) Tha:tétmmpcélmmaSpwgare@acWrﬁingmhe prioced@retkscabedvieOH was

added nal c Nl . Sangi-si Reagent Co.,
Ltd). Aftg%aqn |fr3fblté{]29baﬁ ® cg (“é ! @?@EJ{JP gﬁ?%&ggﬁgn ?ﬁfsz,%)tsjne m xt ure was
concentr aﬂwonhnnw-a@rb@noyé)ﬂw-ﬂlhedmésn@MMMQ 2mh915'ﬂmrd2blzleﬂ)ﬂrwa&2m13<t ure
sol ution t ke o

col | ect edg{l)m% Pé at(?%%hgmgﬁﬁmnggjﬁgd W %éfiuycé%-gi %?%0 E’Emcg Siaf dr| ved
under vacﬁdmgcvh@mnalémoryﬂ‘ﬁ@ tttlembgp@mdp@udualmgbemlawﬂw sezbd é583ﬁel | ow

solid (11%g394rm/0) 86 %9. M5 (ESL pos. ion) nmz: 628.1 (Mtl); LC-MS Rt:
3.50 mn;

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.418 min;

H NMR (400MHz, ds-DMSO): 3 1.04 (d, J=5.6Hz, 3H), 1.09 (d, J=6.8Hz, 3H), 2.77 (s,
3H), 3.93 (s, SH), 4.27 (m, 1H), 4.81 (s, 1H), 6.47 (d, J=5.6Hz, 1H), 6.55 (s, 2H), 7.32 (dd,
J=0.2Hz, }=28.8Hz, 2H), 7.40 (m, 4H), 7.51 (1, 1H), 7.59 (t, 1H), 7.95 (d, J=13.6Hz, 2H),
8.21 (d, J=8.8Hz, 1H), 8.59 (d, J=5.2Hz, 1H), 10.84 (s, 1H).

Example 28
(S)-((S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-0x0-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate benzoate

F
e
o} NH l}l
oo KA. " g
~ P
o N OJH/NHE sz000—©
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| HNVR (400MHz; CDC13): 5 1.10 (d, J=6.4Hz, 3H), 2.52 (s, 6H), 2.79
(s, 3H), 3.19 - 3.23 (m 2H), 3.69 - 3.78 (m 111), 3.95 (s, 3H),
3.98 -4.04 (m 111), 4.89 - 5.02 (m 111), 6.08 (s, 2H), 6.49 (d,
1=5. 2Hz, WdA}10711863 -7.38 (m 211), 7.43 -7.46 (m 4H) pCTUSE18/6T736&7
(m 1H), 7.61 -7.65 (m 2H), 7.98 (dd, .1=13.2Hz, 1=2.4Hz, 111), 8.24
(d, J=9.2Hz, 111), 8.64 (d, 1=5.21-1z, 111), 10.87 (s, 1H) . Exanple
36

(S)-1-(4- (B264]uor oTHe (tlc svripbyvel bitpiredacderding xythphetaduealkabayii) - 5- me

oL et oSSR & B PR ARSI R P e Bt was

pr epar eﬂeﬂgﬂbg‘m@yﬂ)@ ,3-HiGyqro-6 awliyi-8- odﬁé?ﬁdgb@raizﬂolﬁqmmﬁaszw st ep 2 by
BRIt A T R b G R R A
yppr opan- Xilyilg ChefnikiahBdctolny)] Hizititle raominad eay dhineg as Hpde patolv)soln@4.benz 0| C

acid (24. 4 0/0 2 mol, Tianjin Chem cal Reagent Factory). The title
corrpound B)tal ned as a white solid (67.4 ng, 77 %9. MS (ESI, pos.

is‘i.”)lom( : ”@ﬁgﬂlﬁé%ﬁ% SR P M T 00 e s (m
211), 3. 34 NMR GBLWGHSz-DMSQ)) 5 1.38 G5I=43HEI3H)m .32 &1 )=6. zmz%-l)( 3887G6H), 4.0
7 ‘z"oo?rn( "y Sy 38, 3 7 f 8 by Ayl Sga el b P oty
AH), 7. 622H5.28 622H)H5.46 (=S, GHZQALHI ad7 (58), 268 (m,.]3ﬂ)27 2 (dzJ=7E, 118, 11

(d, 5= Sm’éxél%hﬂ) gfﬁm( Sen), 999 (&0 oD y=184182 168 8. TR 10 B 3r}) - 10. 80

(s, 1

(S)-1- (4-8.38 (d, irS20lzaL )7 8.0R(dn &36y1zi HOL Eh734(syltDxy) phenyl car banoy1l) - 5- ne
t hyl - 3- oxgi%ﬁ le

phenyl- 2, 3- |If1y%i% opyrazol - 1-yl ) propan- 2-y12- (di net hyl am no) acet ate 4-
met hyl ben@eAE3UH(4-Gnatwo-Hl-Metwx i4aizdin-{-9B216] cTiearbimdyd-Toathvithekonas

prepared AL 8l &obyiEoPI- 966 IHNS-F15S &hlnBFpdnBate methanesulfonate
K
O@’N;_%NQ
ICORERST
> N /\LO,%'

[00206] The title compound was prepared according to the procedure described in
Example 13 Step 3 by using (285)-(S)-1-(4-(4-{7-methoxyquinolin-4-yloxy)-3-
fluorophenyl-carbamoyl)-2,3-dihydro-5-methyl-3-oxo-2-phenylpyrazol-1-yl)propan-2-y12-

NH; 2x CH3;SO3H

aminopr-opanoate (61.3 mg, 0.1 mmol) and methanesulfonic acid (19.3 mg, 0.2 mmol,
Shanghai RichJoint Chemical Reagents CO., Ltd ). The title compound was obtained as a
yellow solid (58.2 mg, 72 %).

MS (ESL pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.47 min.

Example 30
(S)-((8)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)}-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol- 1-yl)propan-2-yl) 2-aminopropanoate 4-

methylbenzenesulfonate
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Exanpl e 35 step 2 by using the conpound of

(51-1-(4-(4-(7-net hoxyqui nol i n-4-yl oxy) - 3-

fl uor o- phenyl car banoyl) - 2, 3- di hydr o- 5- net hyl - 3- oxo- 2- phenyl pyr azol - 1-
y1) pr opan»@o ydio/211068 met hyl am no) acetate (62.9 ng, 0.1 ®ODIUB2B0M027360
p-tol uene sul phonic acid (34.6 ng, 0.2 mol, Shanghai chem cal

reagent factory). The desired conpound was abtained as a yellow solid
(56.1 nmg, 57 %9. M5 (EST pos. ion) mz: 628.1 (Mtl); LCGMS Rt: 3.42

mn; 1H NI\/R (40 CDClS 8 1.16 (d, J=6.4Hz, 3H), 2.38 (s, 3H),
2.51 (s, , 3 .23 (d, 1=16.8Hz, 1H), 3.34 - 3.51 (m
1H), 3.84 d 1h3 6Hz, 1H), 4.05 (s, 3H), 4.06 - 4.12 (m
1H), 5.06 - u (m p 65,(d 1=6 1H), 7.20 - 7.28 (m 311),
7.33 7420 , 746- 0 2,3#&)3 - 7.88 (m 3H), 8.0
(dd, 1=12.4Hz, 1=2Hz, 11-0, 8.38 (d, 129.%H, 1H). 8.74 (d, 1=6Hz,

1H), 10.95 (s, 1H). Exarrple 38

S)-1-(4- - 4- -5-
Ly 3. ox iyt oo e SN AShRGLfcdo i VP RGNS ARABRIR) -5 T2
2- (di met hixamlnb) Serel by winge2 HaRek @ dhatetioxyquinolind-yloxpx3-8MBe03H o
00217] Th d

Hoser | bedll ) YR IPSUR 69 n‘é‘?"ﬁ‘éﬁﬂﬂﬁﬁ@f@*ﬁ& Sy RLpgedure
(S)-1-(4- ammemompﬁ@@éunmaumnd wdmxtyl}le@sulfww&@&my@ cmpiel). The
anmoyl) - 2, éﬂé’éoxﬁbw{dqw'é obtgﬁE(!1ﬁ/s]a)%ﬂ6\¥scﬁld%7Wm§nM|§3’Xf azol -1-ypprop

an-2-yl1 2- (di met - hyl am no) acet'ate (63 0 1 nunol) and
nmet hanesu}v[fsqgspp@;cioqlrr(,ﬂz%ﬁ 1e+19) LtGMBmN& 59$511§ngha| Ri chJoi nt Chem cal

Reagent s » he title conpound was obtained as a l?/el | ow solid
(60.3 ny, H7§M;3$(40 MHz, CDCl3): 8 1.04 (d, J=6Hz, 3H), 1.37 (d, ]=6.8Hz, 3H), 2.34 (s, 3H),
2.78 (s, 3H), 3.76 - 3.86 (m, 2H), 3.92 - 3.96 (m, 1H), 4.02 (s, 3H), 4.09 - 4.15 (m, 1H),
4.89 - 4.98 (m, 1H), 6.66 (d, ]=5.2Hz, 1H), 7.13 - 7.23 (m, 4H), 7.34 - 7.57 (m, 6H), 7.75
(d, I=7.6Hz, 4H), 7.92 (dd, J=19.6Hz, J=2Hz, 1H), 8.35 (d, J=9.2Hz, 1H), 8.73 (d,
J=5.6Hz, 1H), 10.84 (s, 1H).
Example 31
(S)-((8)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl }-3-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol- 1-y)propan-2-yl) 2-aminopropanoate sulfate

s 1

[00208] The title compound was prepared according to the procedure described in
Example 13 Step 3 by using (25)-(85)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-

NH, H.S0,

fluorophenyl-carbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-yl)propan-2-yl
2-aminopropanoate(61.3 mg, 0.1 mmol) and H2804 (1 mL, 0.1 mol/L, Shantou Xilong
Chemical Factory). The title compound was obtained as a yellow solid (61.5 mg, 86.5 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.53 min.

Example 32

(8)-((8)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl }-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate maleate
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M5 (ESI, pos. ion) adz: 628.0 (Mrl); LC-MS Rt: 3.28 nmin; |H NWVR
(400MHz, CDC13): 8 1.13 (d, 1=7.6Hz, 3H), 2.79 (s, 6H), 2.83 (s, 3H),
2.88 (s, 6H), 3.78 (d, 1=17.2Hz, 1H), 3.87 (dd, J=15.6Hz, 1=3.6Hz,
111), 3.98ve4110211068 1H), 4.05 (s, 3H), 4.07 - 4.19 (mpc2ids201062786r
5.00 (m 1H), 6.78 (d, 1=6Hz, 1H), 7.17- 7.22 (m 111), 7.28 - 7.30
(m 1H), 7.36 - 7.41 (m 311), 7.42 - 7.58 (m 3H), 7.86 (d, 1=2.4Hz,
111), 7.94 (dd 1=12. 4Hz, 1= 2Hz 1H), 8.37 (d, 1=9.2Hz, 111), 8.78

(d, 1=6.4Hz, R 10. 89(s Exanpl e 39
(R-1-(4-(3-fl u%@, qu nol i n-4-yl oxy) phenyl car banoy1l) - 5- ne

t hyl- 3- oxo- 2-_ _phe \cﬁ hydropyrazol 1-yl)propan-2-yl
2- (met hyl am acetaté te . AN 2x HOOC COOH Step 1)

(R) - 1-(4- (8 Puet o- 4- (7- ma,btn éboyil oxy) phenyl car banoyl) - 5- ne
t hyl- 3-
0X0- 2- pheny1l- 2, 3-di hydr opyr azol - 1-yl ) propan- 2- y12- ( ( benzyl oxycar bonyl

) (et hyl) no) a
(RN (o 1R o e (0 Rl o g Prefrd Eiie R prosedye g
B¥el e-4-carb

hydr oxypr B{Sﬂ,ﬂml@ 153- $f‘éll iy usBrgd 8 (8- btfelhyV ﬂ@t@xiﬂuh‘?hlﬂ By IRy o3y

d 1) and
%ﬁg ( 8 ( ghe(Hy]goarb%mGQ) mhl)ydrol\k %ylsﬁsﬁgﬁn{lﬁﬁyﬁﬁt‘az@fw 39%;5@2%%1?113 E?:)Can

solid (1. @emgpw@nsaze(ﬁh%mg, i\ B‘ﬁm)l)rﬁ)id mgleiseeid (Shsmg0-DomohSieeidt i rri ng

at 0 C foéan%léﬂkéageﬁtft% 18P CTH e Bhn{SdHhE wiBShalRG Fe S éIBwtsghd @Mmg,
tenperature, and continuéd to stir at rt overni gh¥ he mxture was

di | uted w4100 nL of CI—|2C12 and the resulted sol ut| on was washed

with 0.1 N HCl %10, nix Wed b% sat urat ed NaHCO3 sol ution (20
TLx2) - andMIESh DR, SN ST Bass TS extract ed wi th Bt OAc

(50 mx3) imamk dhemeednmsds pm@nm amaﬁem B\@[de.‘riﬂirﬂfﬁ(hH)VEE’i {yaﬁﬁofl
filtered and concentrated in

silica gef-7¢of-&MmRPorEt éd’rﬁé‘ahkﬂ)( EP’&)(&éH) ﬁ@?(a‘h?ét 2?‘1)4 9@05&?&@ the

deSI) rreﬂd cmp@ggci; @ﬁ),@é@@d %mﬂ oM, squdZMﬁ%ﬁ)ﬁi\?&aﬂ%’w 65@1, pog
| ONn V4 '
on) Mz LB 20N 5 BGas (sl BT S g T

8 72 (d, J=8.4Hz, 1H), 10.86 (s, 1H).

Example 33
(8)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl )-5-methyl-3-ox0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-aminoacetate hydrochloride

PRty

OJK,NH2 2x HCI

Step 1) (S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-
0x0-2-phenyl-2,3-dihydropyrazol-1-yDpropan-2-yl 2-(tert-butoxycarbonylamino)acetate

[00210] To a mixture of (S)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenyl)-1-
(2-hydroxylpropyl)-5-methyl-3-ox0-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamide
(1.0 g, 1.84 mmol), N-Boc-glycine (0.644 g, 3.68 mmol, ABCR) and DMAP (0.45 g, 3.68
mmol, Aladdin) in 12 mL of CH,Cl, at 0 °C was added EDC solid (1.0582 g, 5.52 mmol,
Aladdin) in portions. After stirring at 0 °C for 2 hrs, the reaction mixture was warmed up
to room temperature and continued to stir overnight. The reaction mixture was diluted
with CH,Cl, (100 mL), and the result solution was washed with 0.1 N HCI (10 mLx2),
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3.69 - 3.82 (m 211), 3.96 (s, 3H), 4.0 - 4.12 (m 211), 4.95 - 5.08
(m 311), 6.52 - 6.56 (m 1H), 7.13 - 7.17 (m 1H), 7.26 - 7.46 (m
10H), 7.53 - 7.55 (m 311), 7.89 - 7.95 (m 111), 8.21 -8.31 (m 1H),
8.58 - 8. 680¢mmy/atueh3 10.87 (s, I11). Step 2) PCT/US2010/027360
(R -1-(4-(3-fluoro-4-(7-met hoxyqui nolin-4-yl oxy) phenyl car banoy1) - 5- ne
t hyl- 3-

0Xxo0- 2- phenyl - 2, 3-di hydr opyrazol - 1-yl ) propan- 2-y12- ( met hyl am no) acet at
e [00219] Tolowcs by satuirned WEHEMR)(A Am(.42)(aftd szten(eo hﬂwmuqmaius pha@:c whsoxy) 3-
fl uorophenyl carb -2, 3-di r o- b- th 0X0- 2- r

£1 propan: S8 SRR RIGA: 5 Fi oL XPGROIES RiBfet e oo Ve 404
g, 1.876 mmbc) aridreofceRiratédin @adb, ThHe 0AGIné ﬁ/@@pmﬁ):d Bynglsi Qe dohidth ) WaS
added cat |c anm of. Pd/ C,(10% Yo W, W wat er, cont ent

inder 10 BribeErare iR eliteat] Sl LB At Rt ana

t hen purgédom, ttl1PR). The reaction m xture was stirred at rt for 1 h

under 112 balloon. The m xture was filtered and the residue was
washed wi M$ (B8Dpby 50) miz: X003) (M-Ihd.G-MStRt:ad B6usmd for the next step

| mredi at eiI—YgI}vh@@()&\%hz AR): 5 9N (d, Mearr O3y, Lad My 2 65 ManR g 3- 47

mn. Ste
(R) - 1- (4- §.32 {thuen . 7--(30281, hiox ygui Bl@S(dil 141%),yl3@xxs) Bhgawbcamb@rﬂo&ib) 5-me

hy1- 3- - phenyl - 2, 3- di hyd -1
2- (ot hyl 431 1) BB A& e R ODR 0TS A ok 879 (. 180, 7:37-

H?) 1- (ﬁ (41 (nd, thle(ﬂthHEMsybemﬂ 12313 789 (dd, J=13. 2Hﬁz J—2|4Hz 1H), 1
uoro e a 0XO0- en razo -
I)propgn gg]\%cp ;_5822{%&]){&/%:5{%{%% y(gge{%)t gaaé 1§Dng 0. 124 erDRI in a y
m Xt 3 r g6gSteﬁﬁﬂﬁ9‘rl((4=@ -fikoro- gmﬂnmeﬁqgm&lmyloxé%pheaﬁldﬁdaﬂi@h)es geta@id (31.1
a an eagen ., t . ter stirrin
T 0 e P ep o MR o B0 oR S RIS aiicheaits Rydpenlgtte Tho || 2

residue was recrystallized in a mxture of MeOH (2 mL)/Et0Ac (10 nL).
The sol i dl0@as]1col | &t edutivp of cémpoand S -(dvsTedethaxyquiktliDAeyl¢5)A1L x3) and

Sre: legwuggﬁﬁo&y%ggag}a%a%@g&% mm@%@ EE@ yF3 %QATEﬁsﬂalglpﬁ@%olqg@&o@?gﬁf
LC-Ms Rt: (@rt%marlcrwwrbomﬂmu@agm@wmgdma:ﬂ\r@@pl) inGEtQ AL 6L v added,

?i{) 1? 32 95§sa§1§ate(? utlog SF ﬁ&ﬁEtgilED 10 xﬁiz,ﬁé%der n‘?‘trd%gn gﬁrﬂgr gtf?&ngﬂ?&oz’ﬁj > (82, (m

4H), 6. 581e(n@era@zeg‘06}qzhrq 111q)react;orgtg1xmye R f{ligred 2p{) the Tesigipre-vyps zqy@sh(edmlthm

7.53 -7.58 X2y A ( 8Hz,
11 8. 28 t{fﬁ(@(ld— Zi) heﬁ:?ud‘efr&gct Wik re%EDstatheﬁ% aQﬁﬂul_ée %a&g’on?gﬁ O:h'(% iy
Ex arrpl e 4pLYEtOAc (10 mL) Cw’v 1:5), the m1xture was ﬁlteied and the solid was washed with

(R)-1-(4- ﬁ@prcl(slgfLasﬂTﬁe?ﬁtm&)H@aM]qwdp%tmne&agé M%@@M‘s@%@a}mﬂ) 5-me
t hyl - 3- oxo- 2- phenyl- 2, 3-di hydr opyrazol - -yf ) propan-2-yl

2- (et hy| @RS g&seioa)trﬁ/zf SODRI(R18); LC-MS Rt: 3.533 min;
"H NMR (400MHz, de-DMSO): §1.09 (d, J=6.4Hz, 3H), 2.78 (s, 3H), 3.50 - 3.56 (m, 1H),
3.77 - 3.82 (m, 1H), 3.99 - 4.04 (m, 5H), 4.26 - 4.32 (m, 1H), 4.87 - 4,92 (m, 1H), 6.90 (d,
J=5.6Hz, 1H), 7.41 - 7.44 (m, 3H), 7.53 - 7.66 (m, 6H), 8.06 (dd, J=13.2Hz, J]=2.4Hz, 1H),
8.31 (s, 3H), 8.46 (d, }=9.6Hz, 1H), 8.93 (d, I=6.4Hz, 1H), 10.94 (s, 1H).
Example 34
(S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl )-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-aminoacetate maleate
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HOOC 2xTh COCH [00221] The title conpound was prepared according to
t he procedure described in Exanple 39 step 3 by using

(R -1-(4-(4-(7-met hoxyqui nol i n-4-yl oxy) - 3-fl uorophcnyl car banoyl) - 2, 3-
di hydr o- 5¥3@211¢1118630x 0- 2- phenyl pyr azol - 1- yppr opan- 2- y 1 PCT/US2010/027360

2- (et hyl am no) acetate (82.3 ng, 0.134 nmmol) and fumaric acid (31.1
ng, 0.268 mmol, Shantou Xilong Chem cal Factory). The title conpound
was abtained as a yellow solid (76.3 ng, 67 %9. MS (ESI, pos. ion)
rn/z: 614.1 (l\/Hrl)F LC- M5 _Rt: 509 min; |IH NVR(400MHz, d6- DVSO):

61.05 (d, 1=6. D 2 , 311), 2.78 (s, 311), 3.15 - 3.42 (m
2H), 3.94 - ,|422-428(m 1H) 4.88 - 4.91 (m 1H),
6.48 (d, 53\6 7.29 -7.37 (m 2H), 7.41 -
7.46 (m AT N60- 7 54 ( H7Haocu®oe4 (m 2H), 7.97 (dd,
J=12. 8Hz, 2.4Hz 111), 8.23 (d, J=7.2H"~1H), 8.62 (d. J=5.2Hz, 1H),

10. 87 (s, 1I—2. Exarrpl e 41 .
(R) - 1- (4- 08231 yor o192 peiutinmiofh eamRpUNhS-1 -G sty mrrlin dafBaidy 1) - 5- me
t hy1- 3- oXfnado- henylcarbamoyl) 2,3-dihydro-5 methyl 3- oxo— éyhenylpyrazol 1- ylépropan 2-yl-

Eggpg L hi OS?IHJQW g£y% (r)l%/ a%lmo%ac%ta&r(?f)o 3 mg, Oy I8 m 1) in 6 mL rT%Me g?ﬁ%& gc}d%d

a solution of maleic acid (46 mg, 0.4 mmol). After stirring for 30 min, the reaction mixture
was filtered and the filtrate was concentrated i vacuo. The resulted residue was
recrystallized in of MeOH (2 mL)/EtOAc (10 mL)(v/v =1:5). The solid was collected by
filtration, washed with EtOAc (5 mLx3) and dried under vaccum overnight. The title

compound was obtained as a yellow solid (124.6 mg, 87 %).

MS (ESI, pos. ion) m/z: 600.1 (M+1); LC-MS Rt: 3.47 min;

'H NMR (400MHz, d-DMSO): 8 1.07 (d, J=6Hz, 3H), 2.76 (s, 3H), 3.32 - 3.76 (m, 3H),
3.92 (s, 3H), 3.97 - 4.02 (m, 1H), 4.22 - 431 (m, 1H), 4.86 - 492 (m, 1H), 6.01 (s, 2H),
6.46 (d, I=5.2 Hz, 1H), 6.95 (d, J=5.2Hz, 1H), 7.28 - 7.35 (m, 2H), 7.39 - 7.44 (m, 3I),
7.49 - 7.54 (m, 1H), 7.58 - 7.62 (m, 2H), 7.96 (dd, J=13.2Hz, J=2.4Hz, 1H), 8.21 (d,
J=9.2Hz, [H), 8.61 (d, J=5.2Hz, 1H), 10.86 (s, 1H).

Example 35
(S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-0xo-2-
phenyl-2, 3-dihydropyrazol—1-y1)propan-2-yl 2-(dimethylamino)acetate maleate

Step 1) (S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-

S
° OJJ\,N\ HOOG _ COOH

0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino)acetate

[00213] To a mixture of (S)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)-phenyl-1-
{2- hydro-xylpropyl)-5-methy!-3-0x0-2-phenyl-2,3-dihydro- 1 H-pyrazole-4-carboxamide
(0.54 g, 1 mmaol), N,N-dimethylglycine (0.206 g, 2 mmol, Alfa) and DMAP (0.244 g, 2
mmol, Aladdin) in 15 mL of CH,Cl, at 0 °C was added EDC solid (0.575 g, 3 mmol,

Aladdin) in portions. The mixture was continued to stir at 0 °C for 2 hrs, then the reaction

85



[ 00222] The title conmpound was prepared according to the procedure
described in Exanple 39 step 3 by using

(R -1-(4-(4-(7-met hoxyqui nol i n-4-yl oxy) - 3-fl uor ophenyl car banoyl) - 2, 3-
di hydr o- 5WeeH{1118630x 0- 2- phenyl pyrazol - 1- yl ) pr opan- 2- y PCT/US2010/027360

2- (met hyl am no) acetate (82.3 ng, 0.134 mmol) and a saturated
solution of HO/EtOAc (3 nL). The title conmpound was abtained as a
yellow solid (64.5 ng, 70 %9. Ms (ESI, pos. ion) mz: 614.1 (Mtl);
LC- MS Rt : miktBavasrivarmet kb MRt Adipivtdire ah@-sDivESO rt for 2D. b0 Theheactint. OHz,

2}3 i: g u&t?rﬁ@gﬁl welt leEbl({)ﬁ}PT_g(g)CHoglggid asﬁeu?7tl{ %Né'g&r dﬁ‘n@ 2D 4 4. 07 (m
| H), 7. 42fllgwabby saturmd)NaPR?%@O MY apd wateSR) rnL?< 8¥ 811¢tlie ﬂmec(mpha]sH)

8.07 (dd, w%ﬁ%ggggg@%m&%%@@ %’hé?orﬁlﬂ%ed‘%rg%ni%'ﬁ%ases]wwre dﬁedgtoel( d,

J=6.411z,
(R -1- (4 N&S\Ohamir@mbn(rmcimtvnmoyﬁlmrnt@duema&pqdf@@yphlewgetmlmamyl)-5- me

t hyl - 3- oxQ;,.2= 0
pheny1- 2, glrﬁ“‘"ﬁ" TRV A YT WAL Rl Rt Y L TSSO

sul fate L@Rﬁ@ﬁb&b@nbﬁklémq gpq nd was prepared according to the
procedure descri bed | ste usin

(R) - 1-(4- tmNWﬂﬂ@MH%ﬁlﬁlﬁgg 199@,%6@2{;)3@ ﬁh@r@%h%%@oﬁf)b&%yl) 2, 3-
di hydro-5 h [2 Y 1

2- (et by S o fwﬁf P (G303 30 VR GRAD X083 0.5

nL of 2N $2&@E4 =5k, ) 7. 306%%661)% -d0&nEY, 445 o7-§n, 84).96vi d

(77.3 ny, @198 4pdid, E{%ﬂmgﬂﬂ% (&, 999 2Fi‘1 4H) @3542& J=@Mﬁ9 aHig@o WS qRiH) 3. 452
mn;, NWVR (400MHz, 1=t % 3H),
2.78 (s, Srp2) @) 17-54 (3 @1108(24-@ﬁnet@p§yqu13019174-yloz|y)gl1;e11¥1ﬁqrbagmq)yl) "5-methyl-3-

oxo-2-phenyi-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino)acetate maleate

[00214] To a solution of ($)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-fluorophenyl
carbamoyl)-2,3-dihydro-5-methyl-3-oxo-2-phenylpyrazol-1-yl)propan-2-yl 2-
(dimethylamino) acetate (110.3 mg, 0.176 mmol) in 6 mL of MeOH was added malcic
acid (20.4 mg, 0.176 mmol, Sharghkai Sanaisi Reagent Co., Ltd). After stirring at room
temperature for 0.5 hrs, the mixture was concentrated in vacuo, and the residue was
crystallized in a mixture solution of MeOH (2 mL)YEtOAc (10 mL)(v/v = 1:5). The solid
was collected by filtration, was washed with EtOAc (5 mLx3) a2nd drived under vacuum

overnight. The title compound was obtained as a yellow solid (112.3 mg, 86 %).

MS (ESI, pos. ion) m/z: 628.1 (M+1); LC-MS Rt: 3.50 min;

'H NMR (400MHz, CDCL;): 8 1.10 (d, J=6.4Hz, 3H), 2.52 (s, 6H), 2.79 (s, 3H), 3.19 -
3.23 (m, 2H), 3.69 - 3.78 (m, 1H), 3.95 (s, 3H), 3.98 - 4.04 (m, 1H), 4.89 - 5.02 (m, 1H),
6.08 (s, 2H), 6.49 (d, J=5.2Hz, 1H), 7.31 - 7.38 (m, 2H), 7.43 - 7.46 (m, 4H), 7.50 - 7.57
(m, 1H), 7.61 - 7.65 (m, 2H), 7.98 (dd, J=13.2Hz, J=2.4Hz, 1H), 8.24 (d, J=9.2Hz, 1H),
8.64 (d, I=5.2Hz, 1H), 10.87 (s, 1H).

Example 36
(8)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-y! 2-(dimethylamino)acetate benzoate
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4.26 - 4.32 (m 1H), 4.90 - 4.95 (m 1H), 6.82 (d, 1=6.0Hz, 1H),
7.40- 7.45 (m 3H), 7.50 - 7.57 (m 4H), 7.61 -7.65 (m 2H), 8.04
(dd,

WO 2010/111063 PCT/US2010/027360

F
3. )
o NH N
oo EACTY
~o N OJJ\,N\ szooc—Q

[00215] The title compound was prepared according to the procedure described in
Example 35 step 2 by using the compound of (§)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluoro-phenylcarbamoyl)-2,3-dihydro-5-methyl-3-oxo-2-phenylpyrazol- 1-yl)propan-2-yl
2-(dimet-hylamino)acetate (63 mg, 0.2 mmol) and benzoic acid (24.4 mg, 0.2 mmol,
Tianjin Chemicél Reagent Factory). The title compound was abtained as a white solid

(67.4 mg, 77 %).

MS (ESI, pos. ion) m/z; 628.1 (M+1); LC-MS Rt: 3.49 min;

'H NMR (400MHz, CDCls): 81.10 (d, J=6.4Hz, 3H), 2.41 (s, 6H), 2.84 (s, 3H), 3.08 - 3.13
(m, 2H), 3.34 (d, ]=16.8Hz, 1H), 3.65- 3.79 (m, 1H), 3.98 (s, 3H), 4.0 - 4.04 (m, 1H), 5.01
- 5.06 (m, 1H), 6.49 (d, J=5.6Hz, 1H), 7.17 - 7.20 (m, 1H), 7.25 - 7.32 (m, 3H), 7.38 - 7.50
(m, 6H), 7.51 - 7.58 (m, 4H), 7.62 (d, J=2.4Hz, [H), 7.94 (dd, J=9.2Hz, J= 2.4 Hz, 1H),
8.11 (d, J=8Hz, 4H), 8.42 (d, J=6.8Hz, 1H), 8.71 (d, J=5.6Hz, 1H), 10.80 (s, 1H).
Example 37
(S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-2-
phenyi-2,3-dihydropyrazol-1-yl)propan-2-y! 2-(dimethylamino)acetate 4-

methylbenzenesulfonate

! .
3, L
O NH fﬁ
~ 2 l f

[00216] The title compound was prepared according to the procedure described in
Example 35 step 2 by using the compound of (5)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluoro-phenylcarbamoyl)-2,3-dihydro-5-methyl-3-oxo-2-phenylpyrazol-1-yl)propan-2-yl
2-(dimethylamino)acetate (62.9 mg, 0.1 mmol) and p-toluene sulphonic acid (34.6 mg, 0.2
mmol, Shanghai chemical reagent factory). The desired compound was abtained as a

yellow solid (56.1 mg, 57 %).

MS (ESI, pos. ion) m/z: 628.1 (M+1}); LC-MS Rt: 3.42 min;
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1=12. 8Hz, 1.6Hz, 1H), 8.41 (d, 1=8.8Hz, 1H), 8.87 (d, J=6.0Hz, 1H),
10.94 (s, 1H). Exanple 43

(R -1-(4-(4-(7-met hoxyqui nol i n-4-yl oxy) - 3-fl uor ophenyl car banoyl) - 2, 3-
di hydr o- 5-WO 2010/111063 PCT/US2010/027360
met hyl - 3- oxo- 2- phenyl pyrazol - 1- yppr opan- 2- y12- ( net hyl am no) acet at e
phosphoric acid [00224] The title conpound was prepared according to
the procedure described in Exanple 39 step 3 by using

(R) - 1- (4- (HNMR @oOMEXCIINO I8 10644 a1, 383, 2.38 (5, 3H), 2.51 (s, 6H), 2.88 (5,

i hyc 0 5 M Ry - BRSNS 1 3t @0 B 1907 ls gy i 110,405

2- (et hy| &n3Bip.a6 ed.a2 (m,(181. S067,09@m] B), 666 (d) J-ahe, BI)ShRUt 1.2 (noBHY. 4 nl

of 2N H3P ti nd bt al pe 1.0 il . (82.3 ny,
86 o). NS LDy R a8 b S S R 2t i R
Exanpl e 44H), RRS {d, (9.2, 1H), 8.74 (d, J=6Hz, 1H), 10.95 (s, 1H).

-fl uoro-4- % nieﬁgoxyqui nol i n- 4-yl oxy) phenyl car banoyl) - 5- net hy1- 3- oxo-
2- phenyl D ydropyrazol -1 -yl ) propan-2-y1l 2-(nethyl am no)acetatc
net hancsu [S)d AA(3-fludro@A2 5 cllivayquiitolie-4eyboxpipbag lcadsmpyl e parctgl-Roxe2-di ng t o

E g)e [])-r ?Z e?% ?l ﬁr’ré%‘%&rg gﬁ"ﬂ% E[?%[J%El_%.ﬁ%@i&r%&yém?%)a%étiat@gnethanesulfonate

f I uor ophenyl car bait oy1) -2 § hydr o- 5- net hyl - 3- oxo- 2- phenyl pyrazol -
yepropan-2-yl 2 Yoh &l acetate (82.3 ng, 0.134 mmol) and
met hanesul f opt C 4 A nmg, 0.268 mmol, Shanghai RichJoint

Chem cal Re CO d)]
yeIIowsolld(6(§"8ng, 59
LC-M5 Rt: 3.453 mm

[00217] The title compound was prepared according to the procedure described in

’%@e, title corrpound was abtained as a
& Pos. ion) mz: 614.1 (M+l);

Example 35 step 2 by using the compound of (5)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluoro-phenylcarbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-yl}propan-2-yl
2-(dimet-hylamino)acetate (63.1 mg, 0.1 mmol) and methanesulfonic acid (15.5 mg, 0.16
mmol, Skanghai RichJoint Chemical Reagents CO., Ltd). The title compound was
obtained as a yellow solid (60.3 mg, 73 %).

MS (ESI, pos. ion) m/z: 628.0 (M+1);, LC-MS Rt: 3.28 min;

'HNMR (400MHz, CDCls): & 1.13 (d, J=7.6Hz, 3H), 2.79 (s, 6H), 2.83 (s, 3H), 2.88 (s,
6H), 3.78 (d, J=17.2Hz, 1H), 3.87 (dd, J=15.6Hz, J=3.6Hz, 1H), 3.98 - 4.02 (m, 1H), 4.05
(s, 3H), 4.07 - 4.19 (m, 2H) , 5.06- 5.09 (m, 1H), 6.78 (d, J=6Hz, 1H), 7.17- 7.22 (m, 1H),
7.28 - 7.30 (m, 1H), 7.36 - 7.41 (m, 3H), 7.42 - 7.58 (m, 3H), 7.86 (d, J=2.4Hz, 1H), 7.94
(dd, I=12.4Hz, J=2Hz, 1H), 8.37 (d, J=9.2Hz, 1H), 8.78 (d, J=6.4Hz, 1H), 10.89 (s, 1H).
Example 39
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo0-2-
phenyl-2, 3-dihydropyrazol—1-y1)pr0pan—2—y] 2-(methylamino)acetate maleate

O 3

- 1
o N” OJ!\/N 2x HOOG__ COOH
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114 NVR (400MHz, d6-DMVMSO): 8 1.10 (d, J=6.0Hz, 3H), 2.35 (s, 3H),
2.57 (s, 311), 2.79 (s, 3H), 3.78 - 3.84 (m IH), 3.96 - 4.07 (m

5H), 4.26 - 4.33 (m 1H), 4.91 -4.95 (m 1H), 7.02 (d, J=6.4Hz, 111),
7.44- 7.46VQMI0/BHPe3 7. 53 - 7.65 (m 6H), 8.07 (dd, J=12CBHHS201Q027B§0,
IH), 8.52 (d, J=9.2Hz, IH), 9.02 (d, J=6.4Hz, 1H), 10.97 (s, IH.
Exanpl e 45

(R -1-(4-(3-fluoro-4-(7-methoxyqui nolin-4-yl oxy) phenyl car banoyl) - 5- ne
t hyl- 3- ox8teR1) (R)-]-(4-(3-ﬂu0ro—4-(‘7-mcthoxyquin01i11—4—y]oxy)phcny]carbamoy]) 5-methyl-3-

gPﬁgxésﬁl ona?Mgﬁﬁg%ggéﬁl-éﬁ¥#%ﬁég '%y 3&mS%EKV%ﬁQP 8n%%9 ﬁgfﬁg to

t he procedumelacdescri bed i n Exanpl e 39 step 3 by using
(R -1-(4-(4-(7-met hoxyqui nol i n-4-yl oxy) - 3-
1 uor opherybar barmol b3 g L B P o s B BLAZ o - 1

yf | propan-2 an1no) acet at nrol ) “and
et hanesul fo hyctomtoayle aneshyﬂr@ oxr2-pBey hptdihydyor 14l-pygaggleyd-caytipzamide | e

d a 1] olya T
ggrsmolugn) g 3l gfﬁ }j%ﬂa@bzas %8 Aawvgeapglv%(&g 1$ ImbMﬁﬁa% %7% ko,

d6- DVBO) : Alpddinyjg 1 gl @C@z%hzvas adried EDE spligl (.06 gobS?(minoe(ikia}idm)zmas 2.67

:(3 m942 2-1) %0?111(7 R af @ iC. g@té}) s,tlrr'i?ng(ﬁgO ‘L%?’fogg hsMhe I]ellélt}o’n n?xt&% Wﬁ;S)’ “ﬁﬁneﬁrﬁb tollé-)G (m
S

111), 6. 41p0{ndem13p4:gur6,1a3}g CcO 1|n|)1ed tey sty gt it owr@ght(}ﬁe ixtyle wap dﬂged Wlﬂl 59 (m

AH), 7. 52mi, of Cﬁ@Clﬁ E‘ﬂd tllé'i)esult%d ﬁﬁutron?va@@a%@a wak®.1 NHEI(16 Hl@?Q)] folidwed 2,

J=2.4Hz, 111 é =9. 2Hz, 111), 8.62 (d, J=5.2Hz, IH), 10.92
(s, 1H). l@ks& gi zg-l Os solutzon (20 mL><2) anid water (20 mL). The aqueous phase was

( E) -1 15( 4- éﬁraétbmrtm@(ckg@gm@xmuhmﬂblnre&nﬁg?lﬁwﬁa@&mzd &rdbagoyl) - 5-me
t hyl- 3- ox0- 2- | r opyr azo pr opan- 2-
2- (et hyl Hﬁéﬂe?ﬁ ﬁa?(ﬁcoaa%% el acuop Bpx: 257‘}% Spittied b&&ﬁ‘ﬂ)‘%&?& was
prepar ed at@td ehrdifatéaghi €EtDRAC Rekdfie= Bl plIgivdaitk defircd compound as a pale

yellow solid (2.31 g, 84 %). '

MS (ESI, pos. ion) m/z: 748.2 (M+1); LC-MS Rt: 4.56 min;

'H NMR (400MHz, CDCls): § 1.10 (d, J=6.0Hz, 3H), 2.80 (d, J=11.2Hz, 3H), 2.92 (s, 3H),
3.69 - 3.82 (m, 2H), 3.96 (s, 3H), 4.0 - 4.12 (m, 2H), 4.95 - 5.08 (m, 3H), 6.52 - 6.56 (m,
1H), 7.13 - 7.17 (m, 1H), 7.26 - 7.46 (m, 10H), 7.53 - 7.55 (m, 3H), 7.89 - 7.95 (m, 1H),
8.21 - 8.31 (m, 1H), 8.58 - 8.63 (m, 1H), 10.87 (s, 1H).

Step 2) (R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-
0x0-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate

[00219] To a solution of (R)-1-(4-{4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenylcarbamoyl)-2,3-dihydro-5-methyl-3-oxo0-2-phenylpyrazol-1-yl)propan-2-yl-2-
(N-benzyloxycarbo-nyl-N-methylamino)acetate (1.404 g, 1.876 mmol) in a mixture of
EtOAc (100 mL) and MeOH (100 mL) was added catalytic amount of Pd/C (10 %, ~ 55 %
w/w water content, 100 mg) under N; atmosphere. The suspension was degassed under
vacuum and then purged with Hj, The reaction mixture was stirred at rt for 1 h under H;
balloon. The mixture was filtered and the residue was washed with MeOH (50 mL x 3).

The filtrate used for the next step immediately.

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.47 min.

&9



Exanpl e 39 step 3 by using (R)-1-(4-(4-(7-nmethoxyquinolin-4-yl oxy) - 3-
f | uor ophenyl car bam oy1) - 2, 3-di hydr o- 5- net hy1- 3- oxo- 2- phenyl pyrazol - 1-
3/ 1) propan-2-yl 2-(methylam no) acetate (82.3 ng, 0.134 nmmol) and
benzoi c adv@21@211963ny, 0.268 mMmol, Tianjin Chem cal REEH#IIL010/027360
Factory). The title conpound was abtained as a yellow solid (71.3 nyg,
62 %9. M5 (EST, pos. ion) rn/z: 614.1 (Mtl); LC-MS Rt: 3.523 mn.
Exanpl e 47

( E) | 15( 4- 6p B} (o1 d4-B3-(lucrodt(Rancihguyquololim-441oxl pheny lolibary o3¢ p5-atiplyd) - 5- me
thyl - 3- 0xQ- 25 1 ~

pheny1- 2, g’“’gz Ry oy Ry PRy R R 2 1B PRy S R B 588 at e 4-
nethylbenzenesulfonate [00228Lé£e title conpound was prepared

accor di ng®82@ he preoeaeseutw (Beser-(4feamdtipxmuinehnd-vdoysdep 3 by using

(R-1-(4- ﬁﬁ‘or&ﬁwﬁﬁéamggbﬁodlhﬂmd' 5 Yle@¥)-oxs- 2-pheny1pyrazol l-yl)pro an-2-yl 2-

f I uor ophenyl car bano dr o- 5= net hy eny p razol 1l-y
| ) pr opan- @?WIPQ?@F?WF &i3res Odé‘éfnatOB i 8211’3“fﬁr@f E@Aféﬁ’
p-tol uene 1@%19%@&&@@%@1&59 (31.MBhe, @ze%@ﬁnmangh%h%gnakea%&ﬁ@ocal

r eagent facto ). The title conpotnd was abtained as a yellow solid
(88.5 my, Ligrofler yiyineeiand0 igsthe reagtion sisturegvag cancenyiptesl in ycuvBhRt : 3. 376

mm | FI NMRsiAOQME: s%‘ihz@a/ﬁpa)mlx&re%f(l@edfﬂ(z Iﬁlz)@télaﬂé (10311-}1)z Tite s%ﬁd e 3H),
2.78 (s, 3 3. 78 3.83 I-P 5H),
collected by fi ltratlon washed with E{OAc (5 mL><3) and drled under vacuum ovem1ght

The title compound was obtained as a yellow solid (60.2 mg, 53 %).

MS (ESI, pos. ion) m/z: 614.1(M+1); LC-MS Rt: 3.518 min;

'H NMR (400MHz, ds-DMSO): 8 1.16 (d, I=5.6Hz, 3H), 2.55 (s, 3H), 2.76 (s, 3H), 3.34 -
3.39 (m, 1H), 3.76 - 3.80 (m, 1H), 3.95 (s, 3H), 3.99 - 4.04 (m, 2H), 4.91 - 5.0 (m, 1H),
6.20 (s, 4H), 6.58 (d, J=5.6Hz, 1H), 7.35 - 7.39 (m, 2H), 7.41 - 7.46 (m, 4H), 7.53 - 7.59
(m, 1H), 7.59 - 7.63 (m, 2H), 7.98 (dd, J=13.2Hz, J=2.8Hz, 1H), 8.28 (d, J=9.2Hz, 1H),
8.70 (d, I=5.6Hz, 1H), 10.88 (s, 1H).

Example 40
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2, 3-dihydropymzol—1—y1)p1'opan—2—yl 2-{methylamino)acetate fumarate

]

=

- 7 7\ HooG_
\_\ooou
[00221] The title compound was prepared according to the procedure described in

Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-fluorophenyl-
carbamoyl)-2,3-dihydro-5-methyl-3-0x0-2-phenylpyrazol-1-yl)propan-2-yi 2-(methyi-
amino) acetate (82.3 mg, 0.134 mmol) and fumaric acid (31.1 mg, 0.268 mmol, Shantou
Xilong Chemical Factory). The title compound was abtained as a yellow solid (76.3 mg,
67 %).

MS (ESI, pos. ion) m/z; 614.1 (M+1); LC-MS Rt: 3.509 min;
'H NMR(400MHz, d-DMSO): & 1.05 (d, J=6.0Hz, 3H), 2.25 (s, 3H), 2.78 (s, 3H), 3.15 -
3.42 (m, 2H), 3.94 - 3.97 (m, 4H), 4.22 - 4.28 (m, 1H), 4.88 - 4.91 (m, 1K), 6.48 (d,
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-4.32 (m 11-1), 4.90 - 4.96 (m 1H), 7.0 (d, 1=5.2Hz, 1H), 7.10 -
7.12 (m 3H), 7.43 -7.49 (m GH), 7.53 -7.64 (m 5H), 8.07 (dd,

1=13. 2Hz, 1=2.4Hz, 1H), 8.51 (d, J=5.2Hz, 1H), 9.0 (d, J=6.4Hz, 1H),
10. 96 (s, wioBoio/kExasspl e 48 PCT/US2010/027360
(R -1-(4-(3-fluoro-4-(7-met hoxyqui nolin-4-yl oxy) phenyl car banoy1) - 5- ne
t hyl- 3- oxo- 2-

pheny1l- 2, 3-di hydr opyrazol - 1-yl ) propan- 2-y12- (et hyl am no) acet at e
acetate J=52Hz IH), 6.56 (s, 4H), 7.29 - 7.37 (m, 2H), 7.41 - 7.46 (m, 4H), 7.50 - 7.54 (m, 1H),

7.60 - 7.64 (m, 2H), 7.97 (dd, J=12.8Hz, 2.4Hz, 1H), 8.23 (d, J=7.2Hz, 11), 8.62 (d,
J=5.2Hz, 1H), 10.87 (s, LH).

Example 41
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-0x0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate hydrochloride

[00222] The title compound was prepared according to the procedure described in
Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-fluorophenyl-
carbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazoi-1-yl)propan-2-yl 2-(methyl-
amino) acetate (82.3 mg, 0.134 mmol) and a saturated solution of HCI/EtOAc (3 mL). The

title compound was abtained as a yellow solid {64.5 mg, 70 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.754 min;

'H NMR (400MHz, d-DMSO): 8 1.09 (d, J=6.0Hz, 3H), 2.53 (s, 3H), 2.79 (s, 3H), 3.87 -
3.97 (m, 1H), 4.0 - 4.07 (m, 4H), 4.26 - 432 (m, 1H), 4.90 - 4.94 (m, 1H), 6.95 (d,
J=6.4Hz, 1H), 7.42 - 7.45 (m, 3H), 7.55 - 7.65 (m, 5H), 7.73 - 7.77 (m, 1H), 8.07 (dd,
J=15.6Hz, 2.4Hz, 1H), 8.49 (d, J=9.2Hz, 1H), 8.97 (d, J=6.4Hz, 1H), 10.95 (s, 1H).
Example 42
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-o0xo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate sulfate

F
3. O
(o] NH 4 ,Iq
m ST ¢
. s
0 N w OJKIN

[00223] The title compound was prepared according to the procedure described in

. HaSO,

Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-fluorophenyl-
carbamoyl)-2,3-dihydro-5-methyl-3-oxo-2-phenylpyrazol-1-yl)propan-2-yl 2-(methyl-
amino) acetate (82.3 mg, 0.134 mmol) and a solution of 0.5 mL of 2N H;SOy. The title

compound was abtained as a yellow solid (77.3 mg, 81 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.452 min;
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[ 00229] The title compound was prepared according to the procedure

described in Exanple 39 step 3 by using

(R -1-(4-(4-(7-met hoxyqui nol i n-4-yl oxy) - 3-fl uorophenyl -

car banoy1w@2@editeexdr o- 5- net hyl - 3- oxo- 2- phenyl pyr azol - PCypseaparr3@- y1

2-(methyl- amno) acetate (82.3 ng, 0.134 mmvol ) and acetic acid

(31.6 ng, 0.268 nmol ). The title conpound was abtained as a white

solid (77.5 ng, 68 %9. Ms (ESI, pos. ion) mz: 614.1(M+l); LCM Rt:

?.R??% nn.‘ﬂﬁﬁﬁmbwﬂg dG—DMSO) 8 1.10 (d, J=6.4Hz, 3H),257 (s, 31—1) 2|78 (s, %H) 3. 75,1 ) .
-1-(4-(3-flu n-4-yl oxy) phen eararmy nme

Iy 3. oxSuBm R A7 5 L ROy a2 - O At 15 .83 L

2- (met hy| g46.000) BERY.abe7.42 8, 3R),2503-7. 59 (hy MO B S UT.65 (hatzel) 8.04 (HBECOOH

br ocedur o desir b 1) ERAREIEF 88 LHER A YR B 08 S04 B2 e

(R) - 1- (4- g4araple @Bt hoxyqui nol i n- 4-yl oxy) - 3-

1) pr opan- 80T TRk s Vel SR Pra oy A ) and L -

tartaric meihgl-1-4£b- Qph@ylpﬁaaﬁ& -ypRpIn-2-F1 e (ridthyilenitoageateptophsricadeidai ned

as a white solid (90 1 8 %9. M5 (ESI, pos. ion) nmz: 614.1(Ml);
LC-Ms Rt: 3.489 E{f}_
H;\N
\o H H3PO4
[00224] The title compound was prepared according to the procedure described in

Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenylcarbamoyl)-2,3- dihydro-5-methyl-3-oxo-2-phenyipyrazol-1-yDpropan-2-yl
2-(methylamino)acetate (82.3 mg, 0.134 mmol) and a solution of 0.4 mL of 2N H3PO,.
The title compound was abtained as yellow oil (82.3 mg, 86 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.424 min,

Example 44
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-0x0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate methanesulfonate

m ) N)\ P
~ P
9] N e O&n\ 2x CH3804H

[00225] The title compound was prepared according to the procedure described in
Exampie 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fiuorophenylcarbam-oyl)-2,3-dihydro-5-methyl-3-oxo-2-phenylpyrazol-1-yl)propan-2-yl
2-(methylamino) acetate (82.3 mg, 0.134 mmol) and methanesulfonic acid (25.7 mg, 0.268
mmol, Shanghai RichJoint Chemical Reagents CO., Ltd). The title compound was
abtained as a yellow solid (63.8 mg, 59 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.453 min;
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NMR (400MHz, d6-DvVsO): 8 1.07 (d, J=6.4Hz, 3H), 2.36 (s, 3H), 2.77

(s, 311), 3.62 - 3.66 (m 111), 3.82 - 3.86 (m 1H), 3.94 (s, 2H),

4.05 (s, 311), 4.0 - 4.04 (m 311), 4.20 - 4.29 (m 1H), 4.89 - 4.92

(m 1H), 6vaZoipdioe=5. 2Hz, 1H), 7.30 - 7.36 (m 2H), 7PER/US2T0MG360m

4H), 7.51 -7.55 (m 1H), 7.60- 7.64 (m 211), 7.97 (dd, J=13.211z,

J=2.4Hz, 1H), 8.23 (d, J=9.2Hz, 1H), 8.62 (d, J=5.211z, 111), 10.87

(s, 1H). Exanple 50

5 E) l— 15( 4- (@gMWGUWHz,(dZ:DM(beXYQU'(d?glLd.GHZQSBﬂ, 03y Jsphenyse al bayreyd)s; 5- ne
yl - 3- ox0Q- 2-

pheny1- 2, SEHAG P SHIPaEDI 290 1§74 o h 436 5433 (it Hrri‘his) e Blat

oxal at ecI 7.02 40 IFGMIBATH), I M L\hﬁﬁﬂ?—s@ﬁﬁ? [0B33L5E)) s.g?( (ddl Ili-lg.glgﬂ@tﬁllﬁ, \glaz

prepar e cor.di to t r u escribed in Exanple step y

Csi hg (R 15 B2 (3 et B8 OF S e BELHDRTH. B lor bpheny! |

car banoy 1Exange @5 hydr o- 5- et hyl - 3- oxo- 2- phenyl pyr azol - 1-yl ) propan- 2-y

1 2-(net h?ﬂ)z1-(4-(3-fluoro-4-(7-methoxyquinolin—4—y10xy)phenylcarbamoyl)-5-methy1—3-oxo-2—

phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate ethancsulfonate

F
3.
NN
N oS JI\/N\ 2x CsHS0,H

[60226] The title compound was prepared according to the procedure described in
Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenylcarbam-oyl)-2,3-dihydro-5-methyl-3-oxo-2-phenylpyrazol-1-yl)propan-2-yl
2-{methylamino) acetate (82.3 mg, 0.134 mmol) and ethanesulfonic acid (29.5 mg, 0.268
mmol, Alfa Aesar). The title compound was abtained as a yellow solid (72.8 mg, 65 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.456 min;

'H NMR (400MHz, ds-DMSOY): & 1.03 (d, J=6.8Hz, 3H), 1.05 - 1.09 (m, 3H), 2.63 - 2.67
(m, 2H), 2.78 (s, 3H), 3.62 - 3.66 (m, 1H), 3.82 - 3.86 (m, 1H), 3.94 (s, 3H), 4.0 - 4.08 (m,
1H), 4.24 - 430 (m, 1H), 4.88 - 4.96 (m, 1H), 6.47 (d, J=5.6Hz, 1H), 7.30 - 7.36 (m, 2H),
7.42 - 7.46 (m, 4H), 7.52 - 7.56 (m, 1H), 7.60 - 7.64 (m, 2H), 7.97 (dd, J=13.2Hz, ]=2.4Hz,
1H), 8.22 (d, J=9.2Hz, 1H), 8.62 (d, J=5.2Hz, 1H), 10.92 (s, 1H).

Example 46
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoy!)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate benzoate

F
5. )
0 NH \ N
~ s
o N o OJOK’H\ 2X©

[00227] The title compound was prepared according to the procedure described in
Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-

fluorophenylcarbam-oyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-ylpropan-2-yl
2-(methylamino) acetate (82.3 mg, 0.134 mmol) and benzoic acid (32.7 mg, 0.268 mmol,
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am no) acetate (82.3 nyg, 0.134 mmol) and oxalic acid (33.8 ng, 0.268
Shant ou Xilong Chem cal Factory). The title conpound was

abtained as a yellow solid (79.2 ng, 80%. MS (ESI, pos. ion) nth:
614. 1( M+1)WO RQEOMHEOEE - 3. 417 nmin. Exanple 51 PCT/US2010/027360

mmol

(R -1-(4-(3-fluoro-4-(7-methoxyqui nolin-4-yl oxy) phenyl car banoy0- 5- net
hy1- 3- oxo- 2-
pheny1-2,3-dihydropyrazol-1-y|)propan-2-y12-(nethy|anino)acetate

2- hydr oxy Emm@aﬁlecmi@l Beagentdactbok yhatite compousHEEEk aiHS06EH bRkl id
[00232]Thg”%| /qnpound was prepared according to the procedure
described'in ine 39 step 3 by using

(R -1-(4- (&3, g@-} M%WGQQ‘ Mlﬁdmm 13523 min.

quorophenyIcar

moy1) - 2, 3-'di hydr o- 5- met hy1- 3- oxo- 2- phenyl pyr azol -

|') pr opan- Ex?nmk4znethylan1no) acetate (82.3 ng, 0.134 mmol) and
citric acid.((&@)ks l5ﬂufﬁ%+4 a- rgéﬁ)xmlllohn-ﬁ' ﬂ%ﬂe%maﬁﬁyh E%Qetﬂ%ﬁ-y-)oxo-}-he

title conpound was abtained as a pale | ow sol i d ng, 849%.

phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2- (methylammo)dcetate 4—

methylbenzenesulfonate

F
0 NH S /@ 7O
N ?
.

\ N

m © >
1 o)
N w OJK/N

[00228] The title compound was prepared according to the procedure described in
Example 39 step 3 by using {R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenylcarbamoyl)-2,3-dihydro-5-methyl-3-oxo-2-phenylpyrazol-1-yl)propan-2-yl 2-
(methylamino) acetate (82.3 mg, 0.134 mmol) and p-toluene sulphonic acid (50.2 mg,
0.268 mmol, Shanghai chemical reagent factory). The title compound was abtained as a
yellow solid (88.5 mg, 67 %).

MS (ESI, pos. ion) m/z: 614.1 (M+1); LC-MS Rt: 3.376 min;

'H NMR (400MHz, dg-DMSOY): § 1.09 (d, J=6.4Hz, 3H), 2.28 (s, 3H), 2.78 (s, 3H), 3.78 -
3.83 (m, 1H), 3.97 - 4.06 (m, 5H), 4.25 - 4.32 (m, 1H), 4.90 - 4.96 (m, 1H), 7.0 (d,
J=5.2Hz, 1H), 7.10 - 7.12 (m, 3H), 7.43 - 7.49 (m, 6H), 7.53 - 7.64 (m, 5H), 8.07 (dd,
J=13.2Hz, ]=2.4Hz, 1H), 8.51 (d, J=5.2Hz, 1H), 9.0 (d, J=6.4Hz, 1H), 10.96 (s, 1H).
Example 48
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-ox0-2-
phenyl-2, 3—dihydr0pyrazo]—1—y])pr0pan-2—yl 2-(methylamino)acetate acetate

~ )_¢
O ’U\,N 2xCH3COOH

[00229] The title compound was prepared according to the procedure described in
Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-fluorophenyl-
carbamoyl)-2,3-dihydro-5-methyl-3-oxo-2-phenylpyrazol-1-yl)propan-2-yl 2-(methyl-

%4
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M5 (ESI, pos. ion) mz: 614.1(Mtl); LC-MS Rt: 3.426 mn. Exanple 52
(R -1-(4-(3-fluoro-4-(7-met hoxyqui nolin-4-yl oxy) phenyl car banoy1) - 5- ne
t hyl- 3- oxo- 2-

phenyl- 2, ¥QR419drd6dyr azol - 1- yepr opan- 2- y12- ( met hyl am n@rAdSLEd/827360
succinate [00233] The title conmpound was prepared according to the
procedure described in Exanple 39 step 3 by using

(R -1-(4-(4-(7-met hoxyqui nolin-4-yl oxy)-3- fluorophenyl carbanoyl)-2,3
- di hydr o- bmine} dvyplatc382.Drg; (Zlaghmngdb pyiraaatielacidl (3lyd hpr0si6a mnibly Thdtle

(et hyl am ﬂn%"l““ &S tb%(ﬁeg ggesop?@% % %and succinic acid (31.6

ng, O. 268° them Ca ngi neeri ng-technol ogi cal
Resear ch ﬁ‘gj( { . Ipt ound was abtai ncd as
a pale yello Qgﬁﬁ gﬂ% gﬁehg%ﬁ;izL%&ng'#ggﬁ?nBos. ion) nlz:

614. 1( M-1Exarh@leN® Rt: 3.506 nmm | FI NVR (400MHz, d6-DMS0): 8 1.06 (d,
‘%:8'74|(_|rzn’ @1’ (42(3611%0&%-&;%!7%%%&%601#1%)%%? ?g a%gmoili-iﬂlg’eﬂ%}l’%}g;:g% 93 90-
1i1), 6. 4Bheny-2 %dwdzpwrazml-{)-yl)mom -2-31 23 @elempppetaty (ARG3R)-273-44 (m
411), 7. 48 (?ro,ggu&mm 7.58 -7.63 (m 211), 7.97 (dd, 5=13.2Hz,

J=2. 4Hz, d J 9. 2Hz, 111) 8.62 (d, 5=14.8Hz, 1H), 10.87
(s, 1H. Exarrpl e

(R -1- (4 (3-fl uob ,me ho i nol i n-4-yl oxy) phenyl car banoyl) - 5- ne
t hyl- 3- oxo- 2-

pheny1- 2, 3-d r?)pyr azel - )pbOpan 2-¥9.2- §ff"hoacet at e

hydr ochl of S’NH 10--;L 2x HebSStep 1) (R -benzyl

1-(2-(2-(tert-butoxycarbonyl anih ac‘et oxy) propyl) - 5- net hyl - 3- oxo- 2-
phenyl-2, 3 -di hydro- 1H pyrazol e- 4 car boxyl ate [00234] To a sol uti on of
(R - benzy [0023(( 2- hyﬂf hmﬂqn’ompylin)d -vias pRphyd acgerding tthpprecydure described in

2, 3-di hyd 1H 500. ),

Boc- g: y)él {ralgan(pi%?/ @D ) '(X ﬂ%iyflmrlrlﬁngﬂ 6}'&)@‘@ ml g in dry
CH2C12 (SﬂtgropmsylmaﬁbyEDGLd1]@3ﬂmﬂ5@;hyQ3 -b8-Prvimnylpyrid- Ipl)ptopae2yE2act i on
was stirr Sﬁjet y?‘{mlg{} a@egaté ESZ 3T1}r% 0619421 l’r%ﬁ)e)sanﬁ EOWt?tgm% Qc% &45 B?nsg @ 81151&91

mat eri al was ‘cons organi c en washed
Wi th wat eThqBlerromp@)nd “aqaiﬂuu@d MH@P%I(d:{SJOerg,Z&S"/B),\I) and water (3 nL
x2). The organi c phase was dried over anhydrous Na2504, filtrated and
concent r aM&dEPh pesatonbmzob 4 iMr-8); Lad Ri: Bdsemipound as a thick oil

(750 NQ) . 15 NMR (400MHz, de-DMSO): § 1.07 (d, J=6.4Hz, 3H), 2.36 (s, 3H), 2.77 (s, 3H), 3.62 -
3.66 (m, 1H), 3.82 - 3.86 (m, 1H), 3.94 (s, 2H), 4.05 (s, 3H), 4.0 - 4.04 (m, 3H), 4.20 -
4.29 (m, 1H), 4.89 - 4.92 (m, 1H), 6.47 (d, J=5.2Hz, 1H), 7.30 - 7.36 (m, 2H), 7.42 - 7.46
(m, 4H), 7.51 - 7.55 (m, 1H), 7.60 - 7.64 (m, 2H), 7.97 (dd, J=13.2Hz, J=2.4Hz, 1H), 8.23
(d, J=9.2Hz, 1H), 8.62 (d, J=5.2Hz, 1H), 10.87 (s, 1H).

Example 50
{R)-1-(4-(3-flucro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-ox0-2-
phenyl-2,3-dihydropyrazol-1-yl}propan-2-yl 2-(methylamino)acetate oxalate

F
5. LI
~ N
o
o0 0
N W Ny . HOOC-COOH

[00231] The title compound was prepared according to the procedure described in
Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-fluorophenyl-
carbamoyl)-2,3-dihydro-5-methyl-3-oxo-2-phenylpyrazol-1-yl)propan-2-yl 2-(methyl-
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M5 (ESI, pos. ion) nmlz: 524.1 (M+l); 11-1NWR (400 MHz, CDC13): 5 1.10
(d, J= 6.4 Hz, 311), 1.44 (s, 9E1), 2.68 (s, 311), 3.59 (dd, J= 18.4,
5.2 Hz, 111), 3.73 édd, J=16.0, 4.0 Hz, 111), 3.88 (dd, J= 18.4, 6.8
Hz, 1H), 3VQ@PAHI3= 156, 9.2 Hz, 1H), 4.85-5.05 (m PQI@§S2015/0227§60
(dd, J= 22.4, 12.8 Hz, 2H), 7.23-7.57 (m 1011); 13C NWR (100 MHz,
CDC13): 5 13.0, 17.8, 28.5, 29.9, 42.5, 50.0, 65.9, 68.5, 80.4, 99.4,
126.1, 127.8, 128.0, 128.6, 128.7, 129.9, 134.1, 136.5, 155.8, 159.2,
163. 3, 163mino) agytef32.Xmg). Bt mirmyl) and oxalic acid (33.8 mg, 0.268 mmol, Shantou
-(2-(2-(t &k Y 2- phe
nyl 2, 3-di h g?ég& f&ﬁwfﬁz e- 4 é%?%’ggﬁlﬁ?ﬁ’x%%ﬁﬁ&%ﬁ%z elmﬁ’tsrhhuiygr?g@o

(R) - benzyB Yo} 2- (2- (tert but oxycar bonyl am no) acet oxy)

propyl) - 5- met hy1- 3- oxo- 2- Iohen I-2 3-di hydr o- 1H pyrazol c- 4- car boxyl at ¢
(485 ny, Ufsg@é R fop) B0 ECODREG?LT Mithet hanol (8 mL) was
stirred fekamdpesi rt. TLC anal y5| s showed that the starting materi al
was consuned compl etely. The catal yst was rempved filtration and

the react (Fonl-@rRTPR-AE s enniaradorphendgee }ﬁ‘é‘¥ﬁ’€§1}Y&ré\é’X9vas

purified Byenfu-53- Hih?@oﬂ@izoppkl)ﬁfﬂpaﬁmﬁ E&h‘l@ﬁ?lﬁﬁh%)a@étﬁl@%h?&r@ﬁ%}o hge-af ford
the title .E)n%rrpoun as a yellow solid (172 ng, 43%yield) I\/g ( EST,
Aricaborylple \y 1) -

pos. ion)! NI\/R(400I\/Hz, CDC13): 8 1.13 (d, J= 6.4
Hz, 3H), 146(SF9H) 277 3.66 (dd, J= 18.4, 5.2 Hz, |H),
3.83 (dd, J= 15. 404(dd J= 15.6, 8.8 Hz, 1H),
4.09-5.05 (m_2 .J—76Hz OH), 7.46-7.62 (m 3H): 13C
NVR (100 MHz L7.7, 28.5 426 49.7, 68.3, 77.4,
80.5, 97.9p ', 1300 }k/ﬁ.SZH _,Esgg .2, 163.4, 165.9, 169.5.
Step 3)

(R-1-(4-(3-fluoro-4-(7-net hoxqu nol i n- 4 yI oxy) phenyl car banoy1l) - 5- ne

thyl-3- h
o Ut ert - DUDR b ar b s omb PR B isdaod O BE R ik esgoed in
3-fl uoro- Exa(nﬁ}lmMWsmgKR)HL-@—@wa)hbwmnmmﬂbx{()@QQ ng, 1.38
1),
?ng) - )1 ( 2- P eRhE P A e e R A e L SRS Y PEsh SEP ORI L% ox 02
- pheny 1- 2(udetigildnyide)acdit (ﬂ}rBang)Ddei)bo&ylmccacadﬁ115 m500263gomd, 15 nmol )

' ndry CH%%%% &h?ew'réal ?@c?o eqlt%%ﬂc(u%ﬁ a.{r%z]lr}ed"ﬁapnglyéﬁ% A_t%‘-g (32

ng, 023 e reactio uxed e reaction
m xt ure was. #en concentrat ed in vacuo and the residue was purified
by a silica col um chromat ography (100% Et0Ac) to give the title

conpound M$ (gslmw wonpazi ¢l 4161 hC-M$BA 3.426 min.
Example 52
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-0x0-2-
phenyl-2, 3-dihydr0pyrazol-1-y1)pr0pan—2—y] 2-(methylamino)acetate succinate

N HOOC
~or N 7\ COOH

[00233] The title compound was prepared according to the procedure described in
Example 39 step 3 by using (R)-1-(4-(4-(7-methoxyquineclin-4-yloxy)-3-
fluorophenylcarbamoyl)-2,3-dihydro-5-methyl-3-oxo-2-phenylpyrazol-1-yl)propan-2-yl-2-
(methylamino) acetate (82.3 mg, 0.134 mmoi) and succinic acid (31.6 mg, 0.268 mmol,
Guangdong Chemical Reagent Engineering-technological Research and Devalopment

Center). The title compound was abtained as a pale yellow solid (70.5 mg, 72 %).
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M5 (ESI, pos. ion) mz: 700.2 (M+tl); LCGMS Rt: 4.502 mn; 1H NWR
(400MHz, CDC13): 51.15 (d, J=6.4Hz, 3H), 1.44 (s, 9H), 2.86 (s, 3H),
3.67 - 3.73 (m 1H), 3.79 - 3.83 (m IH, 3.86 - 3.92 (m 1H), 3.98
(s, 3H, Q21w 1upeg/ (m 1H), 4.96 - 5.05 (m 2H), 6.4BCTAS21BVBBR,
1H), 7.16 - 7.25 (m 2H), 7.26 - 7.30 (m 1H), 7.37 - 7.40 (m 3H),
7.42 - 7.52 (m 1H), 7.57 - 7.61 (in, 2H), 7.93 (dd, J=12.4Hz,
J=2.4Hz, 1H), 8.28 (d, J=7.2Hz, IH), 8.60 (d, J=5.6Hz, IH), 10.82 (s,
1H) . St epMAE)(ESI, pos. ion) m/z: 614.1(M+1); LC-MS Rt: 3.506 min;

o3 A O R B0 B RSV bR e et

hydrochl 0B.40l @m,[ 180 23] - By 78(ms 9l ) 8100 406 {m CIHIpHLM4 28 (m, 1H), 4.85 - 4.90 (m,

f:g binéél&é)zgégﬁhyfdﬁ%zqghﬂgghylééy%%gﬂ %ne’;‘{?l% %3&2?8 ¥55& “brlgﬁan 2-y

- (tert - bog yv.oxgeaHhoryl (adilam) At -at4elz( BO0S.a(d, B0286, rme.52 (dn Et 0AC
(10 nm) ted solution of HO/EtOAc (10 nmi) under
nltrogenw?i"f&g[%j lgp‘ ﬁ)rqsﬁ@ g‘? rt for 30 hrs, the reaction m xture was
filtered EﬁﬁinﬁlhéE;reSI dure was washed with Et0Ac (10 nix2). The crude

P10 ) (B E dEb R dn S pR e el At T
washed wi pﬁenﬂti}%dﬂl{rcﬁopﬁrazal)I-lephqaamZtyﬂé aoinmpatmchydaghlofdeai ned as a pale

yellow solid (13p.7 0 M5 (ESI, pos. ion) mlz: 600.2 (M+l);
LC-MS Rt: 3 532 400M—|z d5-DWVs0): 81.06 (d, J=6.4Hz,
311), 2.76 d 1=16. 4Hz 1=96Hz 211), 3.98 -4.03 (m
511), 4.25 S\I(mol 684- 488(m IH), 6.93 (d, 1=6.4Hz,

1H), 7. 37Q (m 3H) J’(Légszd?CJGI (m 5H), 7.81 (d, J=2.4Hz, 1H),

g 83( ((jg: % 2 'be“fﬂ)ll (Z%g%@ﬁ%t%kycgﬁ?)ﬁyl%gqlg%(fezoxgggdpyl%—@nﬁethyl- 0 o-’2— 311),

(R -1-(4- ﬁl&nﬂ#ﬂ,ﬁ)dlhyd&e-(m -pye:blexyeqibbxyddie n- 4- yl oxy) phenyl car banoyl) - 5- e
t hyl- 3- oxo- 2-

ECSPX ghfofr%pgjz@ydr O@gaea@konﬂof@)g%%mgz-% fgﬁ?&@ﬁ(@.&%&ﬁg‘o{b@).ﬁﬁeﬁa&ﬁt e
OF 0- 4- ( 7- HB NPl P zols-Ucaglionylgte 6HSma, ¢ 36 by Byc-gyeies (BGA ma 1.50
0X0- 2- phefﬁ)ﬂogZDﬁmqimgroq@xmm in KPR RRABME) Va2l EFEYIARE Bk

acetate [00238] To a m Xt ur ] .
(R) - N- ( 3- mmaby theuigtprerrpackiencyeputiried fon3matyl. d%§ poghysisrspawerl that the starting

material was consumed completely. The organic layer was then washed with water (3 mL
x2), aqueous NaH,PO4 (3 mL x2, 2N) and water (3 mL %2). The organic phase was dried
over anhydrous Na»SO,, filtrated and concentrated in vacuo to afford the title compound
as a thick oil (750 mg).

MS (ESI, pos. ion) m/z: 524.1 (M+1);

'"H NMR (400 MHz, CDCls): & 1.10 (d, J = 6.4 Hz, 3H), 1.4 (s, 9H), 2.68 (s, 3H), 3.59
(dd, J=18.4, 5.2 Hz,1H), 3.73 (dd, /= 16.0, 4.0 Hz, 1H), 3.88 (dd, /= 18.4, 6.8 Hz, 1H),
3.96 (dd, J=15.6, 9.2 Hz, 1H), 4.85~5.05 (m, 2H), 5.25 (dd, J=22.4, 12.8 Hz, 2H),
7.23~7.57 (m, 10H);

C NMR (100 MHz, CDCl:): & 13.0, 17.8, 28.5, 29.9, 42.5, 50.0, 65.9, 68.5, 80.4, 99.4,
126.1, 127.8, 128.0, 128.6, 128.7, 129.9, 134.1, 136.5, 155.8, 159.2, 163.3, 163.7, 169.4.
Step 2) (R)-1-(2-(2-(tert-butoxycarbonylamino)acetoxy)propyl)-5-methyl-3-oxo-2-phenyl-
2,3-dihydro-1H-pyrazole-4-carboxylic acid

[00235] A mixture of (R)-benzyl 1-(2-(2-(tert-butoxycarbonylamino)acetoxy)
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(2- hydr ox-yl propyl) - 5-

met hyl - 3- oxo- 2- phenyl- 2, 3-di hydr o- 1H pyr azol e- 4- car boxanm de (1.08 g,
2.0 mol ), N Ndinethylglycine (0.516 g, 5 nmol Alfa Aesar), HATU
(1.902 g. V8O MFMI0ENd DMAP (62.5 ng, 0.5 mmmol, Al addi nPCRAS2HE5A60T EA
(1.012 g, 10 mmol) in DV (12.5 nlL) under nitrogen atnosphere at 0 C
The reaction was stirred at 0OC for 2 hrs, and then warnmed up to room
tenperature and continued to stir overnight. The reaction was dil uted
with 100 plopdf-S-GHEELE2-oxdFR@hengbBidégdedlHipironlcwbarwaghte ¢35inig) 0024 N

HC1 (10 , o 2 N I ter (20
ey The' Bifhiand Mot e BOL N0 Pt e el B sBAGE TRY LT
vacuo. Thehomedildube stasinpuricfidleas bynsemsi dompltehe Theakaymwashenowtidgr aphy
(EL0RC | Wittt HEhDRol (LA SOTRYINE PR USSR .
M 114 ANFcH 2bbONHE chEREGI@phS (DOXEQA) 0 2Bor e, titRlpmp@nd ds { s, 3H) ,
2.32 (s, : .25 (mn 2H), 3.78 - 3.83 1H), 3.99 (s, 3H),
4.01 EZ.o 5%)%5811{@72?.%%/‘1%%)7 (H)m 1H), 6.43 -6.(2]5 (;? 1H), 7.(17 >
7.21 7 30i0m) Fia3 | y . 7574, 7 62
n 2ty FESre {gfn Byt ob ey gl ieg o
H . 10 8¥HY 3.46 (49H), 8725, 3D, 3.66 (dd, J=18.4, 5.3 Iz, 1H), 3.83'(dd, /= 15.6, 3.6 Ha,

(

1

(R) - 1- (4- {83y, hlowata0r 41§ -9 HH QXY ditonobs fa 4yl OXY AR anoy1) - 5- e
e e L

2- (di met hyAeriGdy é&‘t ate hydrochl oride [00239] To a sol ution of

(
f

R) - 1- (4- Cé-NMR (RIohDRtY @idg! § 14171 08Ys) 4336, 49.7, 68.3, 77.4, 80.5, 97.9, 127.0,

| uor opheg?ll car banoyl) - 2, 3-di hydr o- 5- net hyl- 3- oxo- 2- phenyl pyrazol - 1-y
) pr opan- 3300 1304, 132 Aoy ]éﬁi“nﬁ'}igaé@%sate (100 ny, 0.16 nmmol) in a
m xture OSteﬁ/Eﬁdfd)(l%ﬂ(ﬁﬂﬂdr@@%eﬁé_ﬁquabumlc&%ﬁ&y@arﬁﬂh&wﬁiﬁl&hﬂ@-Ut 1 on
of HCl in Eto@?%r (5 ﬁ% After stirri ng far m nutes, the resulted
m xt ure WEO-TBHEE R APEHORF) Rk vPropPRE-H &4 ieHTPIOREE PRI ed i n
a mxture of MeOH (2 nlL)/EtOAc (8 nlL). The solid was coll ected by
filtrati of@0236shedTwh tduticn@®AB-ubrort-3hetroxgquiidlied-wexgaenacamhiden399

over B 0% e 5 ) T PP 3O B St SRS,
NVR ( 400MHphen@ER8-ihydrs1 HyRrezdle-4icatho8Hic, acBK) Q0 ndg, 97 5 frenol Bhifry (HLTE (s,
6H), 3.24, 2 4.17 -
o (m ?%L?“’é%‘%g% Eﬁg??@?‘ﬁqmg’lﬁg, S’B.gﬁﬁ’({%(?‘i?3(2n’$g’l%§ﬁ§’,ﬁm}fﬁe - 721
(m 1H), mix@@e reagtioBIvag roflugd)for 3n. The reattidmixtgre di theii7cobdentratyd BIagum

i l':?) : ?Oog%l—d (t% Q%%&%a&égﬁ%ﬁdgygéﬂﬁg gel %(ﬁ%mg 'c?groma‘t'{;graph?f(%% EitOA:!:):g g%ﬁz !

(R) - 1- (4- hetifl¢ epmmouul 5 2-winte hadidy(6L0l m®176%>-4- y| oxy) phenyl car banoy1) - 5- ne
t hyl- 3- oxo-2- phenyl-2, 3-di hydropyrazol -1-yl ) propan-2-yl
2- (di net hWéEr?’IE@)SaT@@)U&lF'e'/'O@GI(K@ﬂlﬁmﬁﬁ(‘)]“'ﬁ@é migt | e conpound was
prepar ed QeQOirdafiMiti2 dotd,)Ps LePQAUER 4i6SHh Pedi dinEXaR] gnohept ep 2 by
using (R)- 1-&;}- gg- (57 ot haxy i g‘m i - 4,_53315)6)(”(539_1{), W H;
f | uor ophehyd GarlbRey1)3-83 (B, Hing.8¢ 03.82 @i tlHyI3-98(528).2-Bh &ty py Bz ol Thyp
propan- 2-yd¢ 25,05 (m, 2H), 6.43 (d, =5.6Hz, 1H), 7.16 - 7.25 (m, 2H), 7.26 - 7.30 (m, 1H), 7.37 -
7.40 (m, 3H), 7.42 - 7.52 (m, 1H), 7.57 - 7.61 (m, 2H), 7.93 (dd, J=12.4Hz, J=2.4Hz, 1H),
8.28 (d, J=7.2Hz, 1H), 8.60 (d, J=5.6Hz, 1H), 10.82 (s, 1H).
Step 4) (R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-aminoacctatc hydrochloride

[00237] To a solution of compound (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluoro- phenyl carbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-yl)propan-2-yl
-(tert-butyloxycarbonylamino)acetate (200 mg, 0.286 mmol) in EtOAc (10 mL) was added
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(di nmet hyl am no) acetate (100 ng, 0.16 mol) and 0.8 nL of 2N 112SO4.
The title conpound was obtained as a yellow solid (81.5 ng, 70 %9. MS
(ESI, pos. ion) rn/z: 628.1 (Mtl); LC-MsS Rt: 3.291 mm NVR (400MHz,
CD30D): 5woeguQups3)=6Hz, 3H), 1.97 (s, 3H), 2.81 (s, GAF/USIIZNTIR®. 26
(m 2H), 3.65 - 3.73 (m 111), 3.99 (s, 3H), 4.11 -4.15 (m 111),
5.01 -5.05 (m 1H), 6.77 - 6.79 (m 1H), 7.28 - 7.34 (m 111), 7.41 -
7.44 (m 211), 7.49- 7.53 (m 4H), 7.56 - 7.60 (m 211), 7.92 - 7.95
(m 1H, 8 seB&at(:dI sohdtic® .06 HE)/EMHA)c, (1BmEPun(dc nitienén. Sty stirfidg) at rtfor Behry, s,

% E'I i 1-E2( ?1- ‘?35‘60“ e s TR et A e s s s VPSR Y IR B A BERBYy 1. 5- e
t hyl- 3- oxomude prpdlenyivr@qrﬁstaﬂmy alr :oxpymaemlutmn yPMeOHdhmR) PDAC (10 mL)

2- (di neth I anj.no 11T

pr epar ed ?;Vcc %’f}hg%ﬁm agﬁga%(géﬁ%ﬂelgggécrl Q%ea dégt&&lr@%g“ tep 2 by
usi ng (R)title (omppunqwabmbtah@d( ycppateatellow dolid|(B36y7) m@-71 %).

f 1 uor ophenyl car banoyl) - 2, 3-di hydr o- 5- net hyl - 3- oxo- 2- phenyl pyrazol - 1-y
ppr opan- 2MBIESL, pel. ipel 1z @Qﬁ%@’}ﬂéd&lﬁﬁ@t@l@@ﬂm 0.16 mol ) and funmc

acid (55. I iy )=16l1e title
conpound ﬁg%% 4§¢ﬁ§§"@?‘g F‘[It%y\;tvdggakqgg 3%%%6?% Rt (6E£gfZ pos.
ion) mz: J=§2§Z2H( RPE ) 4.08 GnNBDRE-25 3.3 m, h4 34 (fmz(d CD30D): 5

%1%)1 (g 63—‘ 1}%“9/ 37 7937(11( %H&,% 7?61%11 £19), 7?1&%@%4@& T1H)38. 8%11&”1 & o1
2507 Cim 20, J%S?st-lHa 89%(%9%@51%1) 41, 3Hy 896 (¢, 6. tﬁgqm) thong
-8.02 (m lf), 8.52 (d, J=8Hz, 111), 8.79 (d, J=4.8Hz, 1H), 10.88 (s,

I Exanpl e 57
. ggample 54

(R)-1-(4-(3-fluore-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-0x0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino)acetate hydrochloride

ST,

Stepl) (R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-

\o

oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino) acetate

[00238] To a mixture of (R)-N-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)-phenyl-1-
(2-hydrox-ylpropyl)-5- methyl-3-0x0-2-phenyl-2,3-dihydro- 1 H-pyrazole-4-carboxamide
(1.08 g, 2.0 mmol), N,N-dimethylglycine (0.516 g, 5 mmol Alfa Aesar), HATU (1.902 g.

5 mmol) and DMAP (62.5 mg, 0.5 mmol, Aladdin) was added TEA (1.012 g, 10 mmol) in
DMEF (12.5 mL) under nitrogen atmosphere at 0 °C. The reaction was stirred at 0 °C for 2
hrs, and then warmed up to room temperature and continued to stir overnight. The reaction
was diluted with 100 mL of CH,Cl,. The resulted solution was washed with 0.1 N HCI (10
mLx2), saturated NaHCO; (20 mLx2) and followed by water (20 mL). The organic phase
was dried over Na,SO, and concentrated in vacuo. The residue was purified by a silica gel
column chromatography (EtOAc / McOH =2/1) to give the title compound as a yellow
solid (1.1367 g, 84 %).

MS (ESI, pos. ion) m/z: 628.1 (M+1); LC-MS Rt: 3.232 min;
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(R -1-(4-(3

-fluoro-4-(7-met hoxyqui nol i n-4-yl oxy) phenyl car banoyl) - 5- net hyl - 3- oxo-
2- phenyl-2, 3-di hydropyrazol - 1 -yl)propan-2-yl

2- (di met hy¥aipfigeligeSet at e acetate 2 x CH3COOH WO PCT/US2010/027360
2010/ 111063PCT/ US2010/ 027360 [ 00242] The title conpound was prepared
according to the procedure described in Exanple 54 step 2 by using
(R -1-(4-(4-(7-met hoxyqui nol i n-4-yl oxy) - 3-

f | uor ophelyNsR (@aoMay, )GI1D: &li.ny di; B-65tHreIHy 1.4 BspXo); 23pResH) nYs azol 1-y

PR B i A TR S0 (I3 S PR TS
ngTt i t] ecaprposie 1ms7.1c7b§7ai1r@ad1}@s7.ao yehi @yzs@wm -0&3:(14, 4m), 7.30- 99 . MB
(oomb, - e8BP 00 073 @ LR8G9 B S 1D g 1, M o

?1H)26 ?.mZZIH) 3.30 (m 2H), 3.53 -3. 297£1m_ lH)A 3.93 (s, \;’H)zg 4. %03-2

(m 1y 7eb QI pio sl meouinglht vitibyeabibon s 52py- fin

2H) , 7. 89oxo0-ZpleRyl(23-dibydropydazalel -glhropkr2-y2 PHdimbylamBrod&efatt, J=5. 2 Hz,
1H), 10.8 § 11& 1). Exanple 58

(R -1-(4- %@‘FP@gr% 4- ( 7- met hoxyqui nol i n-4-yl oxy) phenyl car banoyl) - 5- ne

t hyl- 3- oxo- 2-
pheny1- 2, BO&%Bydr opg e seteionpf () Idd hafrmethegauingiimgyieyy)ani no) acet at e

oxal at e %h%r%oyl) 2,3-dihydro-5-methyl-3-0x0-2-phenylpyrazol-1-yl)propan-2-yl 2-
(dimethylamino) acetate (100 mg, 0.16 mmol) in a mixture of MeOH (10 mL)/EtOAc (15
mL) was added a saturated solution of HCl in EtOAc (5 mL). After stirring for 40 minutes,
the resulted mixture was concentrated in vacuo. The residue was recrystallized in a
mixture of MeOH (2 mLYEtOAc (8 mL). The solid was collected by filtration, washed
with EtOAc (5 mLx3) and dried under vacuum overnight. The title compound was

obtained as a yellow solid (90.1 mg, 80 %).

MS (ESI, pos. ion) m/z: 628.1 (M+1); LC-MS Rt: 3.295 min;

'H NMR (400MHz, CD;0D): & 1.12 (d, J=6.8Hz, 3H), 1.97 (s, 3H), 2.87 (s, 6H), 3.24 -
3.26 (m, 2H), 3.52 - 3.58 (m, 1H), 3.98 (s, 3H), 4.17 - 4.22 (m, 1H), 5.03 - 5.07 (m, 1H),
6.43 - 6.45 (m, 1H), 7.17 - 7.21 (m, 1H), 7.30 - 7.39 (m, 2H), 7.41 - 7.46 (m, 4H), 7.57 -
7.63 (m, 2H), 8.00 - 8.03 (m, 1H), 8.51 (d, J=9.2Hz, 1H), 8.80 (d, J=5.2Hz, 1H), 10.88 (s,
1H).

Example 55
(R)-1-(4-{3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoy!)-5-methyl-3-0x0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino)acetate sulfate

[00240] The title compound was prepared according to the procedure described in
Example 54 step 2 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenylcarbamoyl)-2,3-dihydro-5-methyl-3-0xo-2-phenylpyrazol-1-yl)propan-2-yi 2-
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[ 00243] The title conmpound was prepared according to the procedure

described in Exanple 54 step 2 by using

(R -1-(4-(4-(7-met hoxyqui nol i n-4-yl oxy) - 3-fl uor ophenyl car banoyl) - 2, 3-

di hydr o- 5WeeH§M1118630x0- 2- phenyl pyrazol - 1-yl ) pr opan- 2- y PCT/US2010/027360

2- (di met hyl am no) acetate (100 ng, 0.16 mmol) and oxalic acid

di hydrate (60.3 ng, 0.48 nmmol ). The title conmpound was obtained as a

yellow solid (98.5 ng, 84 %9. Ms (ESI, pos. ion) rn/z: 628.1 (Ml);

LC- M5 Rt : (@m@Bgaminn) ackthie KIVR nfg} 00 Mhimol)GD3 0B)mL & 2N BS0¢.dbhe Jits. 6Hz, 3H),
3.70 - 3.76 (m 1H),

1.15 , .

3. 98 E: gﬁpc’“ﬁd‘?@ dtgneii] ?Yﬁ%" fi'jd(%%gﬁif(%é’?og (m 1H), 6.91 -6.94
1 Y/ 11), 7.52 -7.55

4% ;Dsshﬁgs é i%nﬁ‘%) &2]8%1)%H)% %é#gzﬁj%‘g 8.50 (d, J=9. 2H§m 1H),

8.78 (d, BH:HNQ‘I—%QOM&I&)QD@@}WI Q%(d, Jibhlz, SHEETHE.SHB2. f(lFR) ‘6t (34 -(3226

oh ey 1 205 BT S S PY e e 1 A TS AR By v Bt e >

mal eat e 879&19}@1)17)28 7.34 (m, 1H), 7.41 - 7.44 (m, 2H), 7.49 - 753(m 4H), 7.56 - 7.60 (m,

R)-1-(4- -5-meth

I(g% oxgz %) ény%ngbge%éylﬁﬂdgr?@?Qggﬁkq%%%?gg%ﬂ 156618%22}2) 'xycg'rsbo%

yl)- (et BydnplePmo) acet ate [ 00244] To a m xture of (R -

1-(2- hydr %ylp(ré{?-\ﬁillgrbmi((?—ﬁﬁ&l?dx%%%ﬁﬁ%&@%lgﬂgﬂc%?bamoyl)é-methy1-3-0xo—2~

phenyl-2,3-dihydropyrazol-1 —yl)propan—Z—yl 2-(dimethylamino)acetate fumarate

@ N
0)_\§\:'{I 2x HOO
\LO)O/\’ { C\-——\COOH
[00241] The title compound was prepared according to the procedure described in
Example 54 step 2 by using (R)-1-(4-(4-(7-methoxyquinolin-4-yloxy)-3-
fluorophenylcarbamoyl)-2,3-dihydro-5-methyl-3-ox0-2-phenylpyrazol-1-y)propan-2-yl 2-
(dimethy]amiho) acetate (100 mg, 0.16 mmol) and fumaric acid (55.44 mg, 0.48 mmol,
Shantou Xilong Chemical Factory). The title compound was obtained as a yellow solid
(78.7 mg, 66 %).

MS (ESI, pos. ion) m/z: 628.1 (M+1); LC-MS Rt: 3.251 min;
'H NMR (400MHz, CD;OD): § 1.11 (d, J=6Hz, 3H), 1.97 (s, 3H), 2.81 (s, 6H), 3.25 - 3.29
(m, 2H), 3.63 - 3.68 (m, 1H), 4.04 (s, 3H), 4.16 - 4.21 (m, 1H), 5.01 - 5.07 (m, 1H), 6.74 -
6.94 (m, 1H), 7.43 - 7.59 (m., 9H), 7.99 - 8.02 (m, LH), 8.52 (d, J=8Hz, 1H), 8.79 (d,
J=4.8Hz, 1H), 10.88 (s, 1 H).
Example 57
(R)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(dimethylamino)acetate acetate
F
5.,
0 NH N
X N

0
~ i 1 | 2x CH,COOH
o N - OJK,N\ 3
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yl oxy) pyridi n- 2-y1) - 5- met hy1l- 3- oxo- 2- pheny1- 2, 3-di hydr o- 1H pyrazol e- 4
-carboxamde (2.0 g, 3.81 mol ), N-Cbz-sarcosine (1.7 g, 7.62 nmol)
and DVAP (0.93 g, 7.62 mmol, Aladdin) in 15 nL of CH2Cl2 at 0OC was
added EDCV@PRU16f11126319 g, 11.43 mmol, Al addin) in porti @GT/USZHL0/837360
stirring at 0 Cfor 2 hrs, the mxture was allowed to heat to 40 C
and stirred overnight. The reaction was diluted with 100 nL of
CH2C12. The resulted solution was washed with 0.1 N HCL (10 nLx2),
sat ur at ed [G&aH(J:CB (20e mﬂlﬁ@)npalmd wag ptepaxextiachyrding teethe $ra€ednte)desciibel ior gani ¢

phase was r n trated The residue
was puri fFeén By sG] 2Iby i gﬁ’fﬁ @I gn%%ﬁmc‘?ﬁa{mhn' }X% xb%t%t 0OAc / MeOH
=4/1) to Queraalthbécan'batﬂogl)dﬁFqﬂmdr[ds-asthal -3retd- Z}p\hmﬂbyxdzoa 2-yDprogan-Z¥1. 3 % .

M5S (ESI, i ink: .28 L K. . 199 H NVR
(400MHz %5%1%%0)'1?@%‘3 Z‘S’*’ “%t%‘.(‘%z%%"vélll’)? adlie Bl ((2§7 Mg 95 7k Bt (d,
J=6. 4Hz, MdytouXilng ChsmiGHFact@y)0The(tife cBipound weQoltsinedisly yellowl®lid 4. 21
(m 111) 4 (.,.q 211), 6.39 - 6.42 (m 111), 7.22 - 7.25 (m 111),
7.29 - ?’fﬁ 24 '8.22 - 8.25 (m 1H). 8.33 -8.37 (m 111). 8
.57 - 8 Bilrs( 1 (

(R) 1-(4- S((EE%I- B&tpﬁg&%u@%c} (Mﬂ}iaMS%%sg?ﬁﬂn 2-yl car banoyl) - 5- et hy
| - 3- 0x02- FFhEM?l@QOMHEhCFRa@DMﬁylr%YZ(dJ J=6.4ylE) Pido pah(s235)1234 (sethy3.ahi no) ace
tate [ 002 Uty

A zg&%&;zﬁg%ﬁ%}( S%Rﬁofﬂ)ha' P 0 04207436 (s JED 5.03 - 505 (m, 11D,

yl car barm 14 @%(ﬂ@lllﬂydr?(? 53ﬁémh5H)rBM)XM@(H})HHM?ISQyﬁéﬁﬁh;ﬁﬂyﬂ;ﬁw opan- 2
-y12- ( Nbe Q t cata

VEOHT (100" el Gl TP e A 3o o oo B imm bt A IERYY )
wat er contnt, 10 ng) under N2 at nosphere. The suspensi on was
degassed # le ¥cuum and then purged with E12. The reaction mxture
was stirred at It for 20 m nutes under H2 ball oon. The m xture was

filtered @nd-EtiEihegiddianofiosyquinehed-Waxy whaytrpbpneylhi-methgh-3-oqthe

filtrat f 04 t . oMo i »
597. 24 (MeD) 351233&1'3}5&?@&%11%{%“@?@(%%3” MS)ab&emk oxp@S. ion) m z:

(R)-1-(4-(5-(7-nmenhoxyqugnol 4-yl oxy) pyri di n- 2-yl car banoyl) - 5- net hy

| - 3- 0x02- phenylo 'Nhy azol - 1-yppropan-2-y1l

2- (et hyl am etat | gate [00254,6i|4To a solution of

(R -1-(4-(5: hoxqu nolli n® 4-yleey) pyri di n- 2-

yl car bam)y‘i) 2, 3-di hydr o- 5] t’qwﬁ\& 0xo0- 2- phenyl pyrazol - 1-y1) propan- 2
-yl 2- (nmethyl am no)acetate (80 ng, 0.134 mol) in MeOH (10 nl) was

added mal ]%b%PTCI d 'E'ﬁ"eGthle%orqP()unQ Xlép%rgﬁi%dtaﬁc%}gipgaaﬂlle ?@%dngr'{: ﬁésgra?vﬁgl? nt

Co., Ltd) er stirrin
concent r aExhpledhstepddy uiﬁh@(Rf)ds(ﬂ+(ﬂéﬂmsﬁasxmumol\m$-yioexjfiiyﬁttoedpﬂwlwéd ina

il o eneped i Eish Ll o Mty SRR CaU SRR
over ni ght amilp@ogtite (180 ognp dmanohlasd @@!iahQifédﬂl}%bata(@@él g W48 ariniad). TE8. 8
M9, 67 % uoNBinfybrina? Otnind W y By soRI (o2 MDY LC-MB RE: 3. 221ni n;
MS (ESI, pos. ion) m/z: 628.1 (M+1); LC-MS Rt: 2.009 min;
"H NMR (400MHz, CD;0D): § 1.06 (d, ]=5.6Hz, 3H), 1.15 (s, 3H), 1.94 (s, 6H), 2.89 -
2.91 (m, 2H), 3.70 - 3.76 (m, 1H), 3.98 (s, 3H), 4.15 - 4.19 (m, 1H), 5.04 - 5.09 (m, 1H),
6.91 - 6.94 (m, 1H), 7.35 - 7.38 (m, LH), 7.41 - 7.45 (m, 2H), 7.52 - 7.55 (m, 4H), 7.58 -
7.62 (m, 2H), 7.98 - 8.02 (m, 1H), 8.50 (d, J=9.2Hz, 1H), 8.78 (d, ]=5.2Hz, 1H), 10.87 (s,
1H).
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| HNVR (400MHz, CD30D): 6 1.14 (d, J=6.4Hz, 3H), 1.25 (s, 3H), 2.17 -
2.20 (m 1H, 2.78 - 2.83 (m 3H), 2.89 - 2.95 (m 2H), 3.85 - 3.93
(m 2H), 4.06 - 4.10 (m 3H), 510 - 5.12 (m 1H), 6.29 - 6.35 (m
2H), 6.98 WOBON10M 1H), 7.35 - 7.56 (m 8H), 7.71 -7 PEI/USA10AHp60
8.21 - 8.30 (m 2H), 8.77 - 8.78 (m 1H), 11.15 (s, 1H). Exanple 60
(R -1-(4-(5-(7-nmethoxyqui nol i n-4-yl oxy) pyridin-2-yl car banoyl) - 5- et hy
1- 3-oxo0-2- phenyl-2, 3-di hydropyrazol - 1- yOpr opan-2-yl

2- (et hy| Zrimpled8et at e hydrochl oride [00247] The title conpound was

e o0, BFELAST BRSO RSt bl EXRI SoR0s St e 3 by
y| car banophiony2. 3-dihyérppinerobl-wbprhgen-23yl @x@ethyla nineydcprgte anabsbte 1- y1 ) pr opan- 2
-yl 2- (nmethyl am no)acetate 0 ng, 0.168 mmol) and a saturated

sol ution of HCL | 0Ac {1 The desired conpound was obt ai ned
as a ye||OM/SO|I " 96 M5 (ESI, pos. ion) mz: 597.24
262)

(MH1): LG ENVR (400MHz, CD30D): 5 1.33 (d,

J=4. 8Hz, , 7& 2xHI9G( PfOORH) | 2.96 - 3.02 (m 3H),
3.03 -3.12 (m 211) 362- $68 tm 2H), 4.19 - 4.29 (m 3H), 5.20 -
5.26 (m Sth ) ®R)924-(5 W—ﬁi@thé)(ﬁ]ulihdﬂ)n,-4 -YloBQpyridih-B He{riamEB D19 met8ylBoxo- 8. 12

(M 180 88810 BB 000 2% ety 15 (5 19

(R) - 1- ( 4- (hetliyDanmiohoxtyigui nol i n- 4-yl oxy) pyri di n- 2-yl car banoy1) - 5- et hy
| - 3- 0x0-2- phenyl- 2, 3-di hydropyrazol - 1-yepropan- 2-y1

2. (et | ) 2ceugh o neloeye ) GRS IS I.0. AR e R ep 3 by
ESI ﬁg yloxy)pyndm 2-yI)- S-methyl 3-ox0-2-phenyl-2,3-dihydro- | H-pyrazole-4-carboxamide

(R - 1- (4- (hy §eﬁ%ﬁm m@mszrgq}cbanéa y 2% %2 Rfol)@h@ DRI @@@ @aﬁ@mm? 3-dih
ydr o- 5- met hy 0X0 2 hen razol - ropan- t hyl am no)
acetate (&U@mﬁbmlé"ﬂﬂﬁ%ﬁﬁﬁr %d3ﬁ%ﬁmﬁ%ﬁﬁégﬁﬂﬁﬁ%yﬂ&dﬂé3F@Eﬂgﬂﬁéﬂﬂo 50
%ml ) - Thé dottich€ ATRPRINKCh VB8 FQRBURA, 8 thiRGredvaY ShdwRW SRt € 40 Fd art M0, 62

stirred overnight. The reaction was diluted with 100 mL of CH,Cl,. The resulted solution

was washed with 0.1 N HCI (10 mLx2), saturated NaHCOQs3 (20 mLx2) and followed by

water (20 mL). The organic phase was dried over Na;SO4 and concentrated in vacuo. The

residue was purified by a silica gel column chromatography (EtOAc / MeOH =4/1) to give

the title compound as a yellow solid (2.15 g, 77.3 %).

MS (ESI, pos. ion) m/z: 731.28 (M+1); LC-MS Rt: 4.199 min;

"H NMR (400MHz, CDCl): 8 1.13 (d, J=6.4Hz, 3H), 1.29 (s, 3H), 2.86 (d, J=6.4Hz, 2F),
2.94 (s, 3H), 3.97 (s, 3H), 3.99 (s, 2H), 4.16 - 4.21 (m, 1H), 5.12 (s, 2H), 6.39 - 6.42 (m,
1H), 7.22 - 7.25 (m, 1H), 7.29 - 7.58 (m, 13H), 8.22 - 8.25 (m, 1H), 8.33 - 8.37 (m, 1H),
8.57 - 8.61 (m, 1H), 11.20 (s, 1H).

Step 2) (R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-0xo-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate

[00245] To a solution of (R)-1-{4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-
ylcarbamoyl)-2,3-dihydro-5-methyl-3-oxo-2-phenylpyrazol- 1 -yl)propan-2-yl 2-(N-
benzyloxycarbonyl-N-methylamino)acetate (1.0 g, 1.4 mmol) in MeOH (100 mL) was
added catalytic amount wet Pd/C (10 %, ~55% w/w water content, 10 mg) under N;

atmosphere. The suspension was degassed under vacuum and then purged with H,. The
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M5 (ESI, pos. ion) rn/z: 597.24 (M+l); LC-Ms Rt: 3.227 mm | H NWR
(400MHz, CD30D): 8 1.23 (d, J=6Hz, 3H), 1.41 (s, 311), 2.06 - 2.15
(m 1H, 2.79 - 2.83 (m 311), 2.90 - 3.00 (m 2H), 3.88 - 3.98 (m
2H), 4.07WO2014811063 311), 5.10 - 5.22 (m 1H), 6.98- PCIHUSRHPOATBHC,
7.54- 7.71 (m 811), 7.90- 7.91 (m 111), 8.41 - 8.61 (m 2H), 8.80-
8.90 (m 111), 11.15 (s, 111). Exanple 62

(R -1-(4-(5-(7-met hoxyqui noli n-4-yl oxy) pyridi n-2-yl car banoyl) - 5- net hy
| - 3- ox0- 2rcagikpamyistuge v@s diitnaddit o Hgr28 nuhutds-updes o balipoR- Jite mixture was

2- (et hyl gl 00) AGRS 2lifud maaqtegwnm%g%gdgg?@ %@fﬁﬁég@ﬁpﬁ&ﬂgog%\%%%t 3 by

prepared according to the procedure
usi ng (R) stgp mmqditely- nethoxqu|noI|n 4-yl oxy) pyri di n- 2-

yl car bano 2, 3- d|h dro-5-ne 0x0- 2- phenyl pyrazol - 1-yl ) propan- 2
-yl 2- n&g{ﬁ%ﬁﬁﬂ?ﬁ ’é‘éﬁ%ﬁ@“@%%) T M§R1§§%ﬂﬁﬁ§ll;) and fiimric acid

(58.4 mg S3p IQRIIU.(5 @ﬁﬂﬁ&hwq}}ﬁh&ﬁmyﬁﬁ rfc’iﬁal—2 l{l@eﬁ-ﬁzﬁﬁ@}r 3-5 Y N
conmpound was o talned as ow sol | (EST,
pos. i on) 2Phyl-2, %@ﬁyéwpxrwﬁ/wlm@ws? -Ph2- (gt lfwoapcetmq lemte( 400MHz,
CD30D): 5 1.16 (d, J=5.2Hz, 311), 1.28 (s, 311), 2.02 - 2.06 (m
111), 2.7@02463. 76 ([om s&ilﬂ()n of 213)816(4-(5-27-913th()mquﬁibﬁn-4i§loﬁﬂ)pynﬁ1 89 ( m 2H),

b 267 micpmh it ndi oD shShyrSo it Al 0y [
8.78 (m (idYylandifo)ddetafes(R0 nk10.134 mmol) in MeOH (10 mL) was added maleic acid
(46.74 mg, 0.40 mmol, Shanghai San'aisi Reagent Co., Ltd). After stirring for 40 min, the
reaction mixture was concentrated in vacuo. The resulted residue was recrystallized ina
mixture of MeOH (4 mL)/EtOAc (8 mL). The solid was collected by filtration, washed
with EtOAc (5 mLx3) and dried under vacuum overnight. The title compound was

obtained as a yeliow solid (68.8 mg, 67 %).

MS (ESL pos. ion) m/z: 597.24 (M+1); LC-MS Rt; 3.221min;

'H NMR (400MHz, CD;OD): 8 1.14 (d, i=6.4Hz, 3H), 1.25 (s, 3H), 2.17 - 2.20 (m, 1H),

2.78 - 2.83 (m, 3H), 2.89 - 2.95 (m, 2H), 3.85 - 3.93 (m, 2H), 4.06 - 4.10 (m, 3H), 5.10 -

5.12 (m, 1H), 6.29 - 6.35 (m, 2H), 6.98 - 7.00 (m, 1H), 7.35 - 7.56 (m, 8H), 7.71 - 7.72 (m,

IH), 8.21 - 8.30 (m, 2H), 8.77 - 8.78 (m, 1H), 11.15 (s, 1 H).

Example 60

(R)-1-(4-(5«(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-0xo-2-

phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate hydrochloride
e S

~ - \L
o N OJK,N 2xHCl

rdy

[00247] The title compound was prepared according to the procedure described in
Example 59 Step 3 by using (R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-
ylcarbamoy1)-2,3-dihydro-5-methyl-3-0x0-2-phenylpyrazol-1-yl)propan-2-yl 2-
(methylamino)acetate (100 mg, 0.168 mmol) and a saturated solution of HC1 in EtQAc (10

mL). The desired compound was obtained as a yellow solid (80.7 mg, 72 %).

MS (ESI, pos. ion) m/z: 597.24 (M+1); LC-MS Rt: 3.262 min;
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Exanpl e 63

(R -1-(4-(5-(7-nmethoxyqui nol i n-4-yl oxy) pyridin-2-yl car banoyl) - 5- et hy
| - 3- oxo0- 2- henlyl 2, 3-di hydropyrazol - 1-yepropan-2-y1

2- (et hyl AUPAHEERt e acetate [00250] The title conpolRd/URg0/027360
prepared accor d| ng to the procedure described in Exanple 59 Step 3 by
using acetic acid (30.21 ng, 0.50 mml, Shantou Xilong Chem cal

Factory) and

(R -1-(4- (H)N(VW- RO REHORD] § h3Ady I8V BH)i Bdns.BH) L Hr 23yl JHR, 3-

di hydro-5 t I n

2- (net hyl %%gng& ce?g%_(% h%rwl Bl %%83%1%’}])2% he t 4229¥m 3H h%%%nd was
obt ai ned a86 émyléi)iﬁa%s@oi(dl, Ugﬂhﬁo I"@Sl mS‘H)%O‘i -I%Z((ESM:I) &63. 8.7, n z:

597. 24 | HNVR (400 MHz, CD30D): 8 1.11 (d,
3=4Hz, éﬁ’h} QOECW%@I )3“]@3(% .35 (m(lH) 2.67 -2.7%3 (m 351),(

2.84 - 2. B¥amplp6011) 392- 3.99 (m 2H), 4.05 -4.30 (m 311), 5.02

- m5 04 ( ng )?3-1;@4_(5 z’f %thm?nggtol?m-ypo%%nd?n ilcar%am&%) :( %ﬂl % 5 1??) 7.99

rrpl e 61qhenyl 2 3—d1hydropyrazol- -yl)propan 2-yl 2-(methylamino)acetate oxalate
(R -1-(4-(5-(7-nmethoxyqui no -4-yl oxy) pyri di n- 2-yl car banoy1l) - 5- net hy

| - 3- oxo- 2- pheng;@QNg ydropyrazol - 1- yppr opan-2-yl
2- (et hyl am nQ) “ret hyl benzenesul f onat e [00251] The title
conpound wag eflar ed®ac d‘f’\El £Ys) toCQCh*e procedure described in
~o N ol AR €
~

[00248] The title compound was prepared according to the procedure described in
Example 59 Step 3 by using (R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-yl-
carbamoyl)-2,3-dihydro-5-methyl-3-0x0-2-phenylpyrazol-1-yD)propan-2-yl 2-
(methylamino) acetate (100 mg, 0.168 mmol)and oxalic acid dihydrate (63.5 mg, 0.50

mmol). The title compound was obtained as a yellow solid (71.5 mg, 62 %).

MS (ESI, pos. ion) m/z: 597.24 (M+1); LC-MS Rt: 3.227 min;

'HNMR (400MHz, CD;0D): & 1.23 (d, J=6Hz, 3H), 1.41 (s, 3H), 2.06-2.15 (m,.1H),
2.79 - 2.83 (m, 3H), 2.90 - 3.00 (m, 2H), 3.88 - 3.98 (m, 2H), 4.07 - 4.15 (m, 3H), 5.10 -
5.22 (m, 1H), 6.98 - 7.07 (m, 1H), 7.54 - 7.71 (m, 8H), 7.90 - 7.91 (m, 1H), 8.41 - 8.61 (m,
2H), 8.80- 8.90 (m, 1H), 11.15 (s, 1H).

Example 62
(R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-oxo0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate fumarate

S I
Qpd
QPSS
0 HOOC,
~ N ]\ ,E\,H —
. o N\

[00249] The title compound was prepared according to the procedure described in

COOH

Example 59 Step 3 by using (R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-
ylcarbamoyl)-2,3-dihydro-5-methyl-3-oxo-2-phenylpyrazol-1-ypropan-2-yl 2-
(methylamino)acetate (100 mg, 0.168 mmol) and fumaric acid (58.4 mg, 0.50 mmol,

Shantou Xilong Chemical Factory). The title compound was obtained as a yellow solid
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Exanple 59 Step 3 by using p-tolucnc sul phonic acid (76.6 ng, 0.40
mmol , Shanghai chem cal reagent procurenment and supply of five joint
chem cal factor hand (R -21-(4-(5- (7-

met hoxqu%?‘?l ¥4 oxy) pyri di n- 2-yl car banoy1) - 2, 3- di hF&TESLIYAI7AC0, 1 -
3- 0xo0- 2- phenyl pyrazol - 1-yl ) propan-2-y12- (et hyl am no) acetate (100
ng, 0.168 mmol ). The title conpound was obtained as a yellow solid
(86.8 ng, 66.4 % . M5 (ESI, pos. ion) mz: 597.24 (Mrl); LCMS Rt:
3.070 m n{94lmMNVR*0400MHz, CD30D): 80 89 (d, J=4.4Hz, 3H), 1.23 (s,
314), 2.20 -2.36 (m_411), 2.52 - m_311), 2.78 - 2.92 (m 2H),
3.47 - 3. 8O ER) P‘zﬁm}*)m@ 24(M+iBLGrMS 216ming’ . 5,30 (m lH) 6 98

J 876g5( ( m%ﬂlﬁl«ﬁ?) (40(7Mﬁ9 CD Z}D&’@ (d@fl%%&i{)z 3}1? i ('383»1-%92 ¢2m>, &5'1'}11
HO- EQOON 7@@@@;%2@@@ 2H)384 3.89 (m, 2H), 4.05 - 40'3(m 3H)464-

I(_F%_l (fl 4.35 {of - 1BB OSBRI 748 Y b8 X ¥, R 1 7Han %7 ) C BEORABYd ¥4 85 et hy
pheny1- 2, @H?H?fd?&%%df@ulwﬁﬂé%pan 2-y12- (et hyl ani no) acet at e
2- hydr oxypsfR@Pgd. 2, 3-tricarboxylate [00252] The title conpound was

prepared accordin ‘}:1 0 the procedure described in Exanple 59 Step 3 by
usi ng ci t - EdPd7-psthoxyanigolimd-ylogyaysin-2-vicahimeyDeheathylad-oxeakt ory) and

(R-1-(4- ﬁrénﬁﬂzmmelnp&mmoﬁnmtﬂaxmmylhﬂineya&sdé gatpanmoyl) - 2, 3-di h

ydro-5-netyl- 3 0XO0- eny razo -1-yppropan- 2-y12- (met hyl am no) acet
ate (100 nyg, 16 t|tIe conpound was obtained as a yell ow
solid (112.4 ngo S¢ "" pos. ion) mz: 597.24 (Mtl); LC MBS
Rt: 3.146 m 2xCH3000H

““o

[00250] The title compound was prepared according to the procedure described in
Example 59 Step 3 by using acetic acid (30.21 mg, 0.50 mmol, Skantou Xilong Chemical
Factory) and (R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-2,3-
dihydro-5-methyl-3-oxo-2-phenylpyrazol-1-yl)propan-2-yl 2-(methylamino) acetate (100
mg, 0.168 mmol). The title compound was obtained as a yellow solid (81.4 mg, 73.7 %).

MS (ESL pos. ion) m/z: 597.24 (M+1); LC-MS Rt: 3.103 min;

'HNMR (400 MHz, CD;0D): § 1.11 (d, J=4Hz, 3H), 1.23 (s, 3H), 2.31 - 2.35 (m, 1H),
2.67-2.78 (m, 3H), 2.84 - 2.87 (m, 2H), 3.92 - 3.99 (m, 2H), 4.05 - 4.30 (m, 3H), 5.02 -
5.04 (m, 1H), 7.01 - 7.02 (m, 1H), 7.43 - 7. 61 (m, 8H), 7.96 - 7.99 (m, 1H), 8.33 - 8.53 (m,
2H), 8.80 - 8.81 (m, 1H), 11.15 (s, 1H).

Example 64
(R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-ox0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate 4-

methylbenzenesulfonate

— Q
O—<\jN>—NH

N
|
oo KA. R I YA
. = X H
o N w o’lk,N\
[00251] The title compound was prepared according to the procedure described in
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Exanpl e 66

(S)-((S)-1-(4-(3-fluoro-4-(7-nmethoxyqui nolin-4-yl oxy) phenyl car banoy1l)
- 5-net hyl- 3- ox02- phenyl - 2, 3- di hydr opyr azol - 1-yl ) propan- 2-y1)

2- am no- 3-eeH{lHd¢%noat e hydrochl ori de [00253] The ti PCEUSHHPBITAL
was prepared simlarly according to the procedure described in
Exampl e 59. MS(ESI, pos. ion) mz: 642.2 (M+l), LC-MS Rt: 3.419 mn;
1H NWR (400 MHz, D20): 0.74 - 0.75 (d, 5=6.8Hz, 3H), 0.91 -0.98 (m
4H), 1. 10Examplo5q3ep Jbpusimen-toBifc sulphqdc gaid (788me, 849mmod Sk@idfqi 4. 04 -
4.05 (d, —4.8Hz,
111), 7. 3%116?[11&!['%@1g&(%l’9r00u4er§§n arft sgpl:bl}g@ﬁv%?)mt cﬁ?_\?éal fﬁﬁ:m%?) a(l&/i(Ré —((Q r’g'?
8.43 - 8. 2135n(eéloxwglohﬁé-ylormyn@n%zflcarbsmesd)%a -diliyei: SBFFMh-Y!tH)OXO Exarrpl e
67 (S)-(( { carb
oy D) - 5 Brror AL ITRRE ey ‘1"73*%"%%**%?@%‘?%‘*’.“? isreiels st
2- ani nopré%mafi‘éaaﬁbewém @yqll)é@bolld({S@}@m? >title compound was

pr epar ed SI m |arly. accordi nz% to the procedure,
MS (ESI, pos. ion) mv/z: 597.24 (M+1); LC-MS Rt: 3.070 min;

'H NMR (400MHz, CD;OD): § 0.89 (d, J=4.4Hz, 3H), 1.23 (s, 3H), 2.20 - 2.36 (m, 4H),
2.52 - 2.68 (m, 3H), 2.78 - 2.92 (m, 2H), 3.47 - 3.89 (m, 2H), 3.98 - 4.13 (m, 3H), 5.10 -
5.30 (m, 1H), 6.98 - 7.05 (m, 1H), 7.20 - 7. 65 (m, 12H), 8.11 - 8.19 (m, 1H), 8.51 - 8.65
(m, 2H), 8.90 - 8.99 (m, 1H), 11.15 (s, 1H).

Example 65
= 5o I
o} A [\{ NH I}I COOH
S, e
o)
~ o H COOH
Q W OJK/N\

(R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-oxo-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl 2-(methylamino)acetate 2-hydroxypropane-
1,2,3-tricarboxylate

[00252] The title compound was prepared according to the procedure described in
Example 59 Step 3 by.r using citric acid (51.5 mg, 0.268 mmol, Tianjin Chemical Factory)
and (R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-2,3-dihydro-5-mety-
1-3-ox0-2-phenylpyrazol-1-yl)propan-2-yl 2-(methylamino)acetate (100 mg, 0.168 mmol).
The title compound was obtained as a yellow solid (112.4 mg, 85 %).

MS (ESI, pos. ion) m/z: 597.24 (M+1); LC-MS Rt: 3.146 min.

Example 66
(8)-((S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-0x0-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-amino-3-methylbutanoate hydrochloride

s O
o)
\O \ o N N 0
- )\OM 2xHCl

[00253] The title compound was prepared similarly according to the procedure
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described in Exanple 59. M5 (EST, pos. ion) mz: 614.1(M1l), LC- M5 Re
3.357 nin; 'FT NVR (400 MHz, D20): 8 1.25 - 1.26 (d, 5=6Hz, 3H), 1.48
- 1.50 (d, 5=4.4Hz, 311), 2.91 (s, 3H), 4.16 (s, 3H), 4.20 - 4.28 (m
1H), 4.49WORIBAINER 1)’ 5 11 -5 13 (m 1H), 7.08 - 7PECAYSN10/027360
J=6.8Hz, 1H), 7.48 - 7.66 (m 5H), 7.75 - 7.86 (m 5H), 8.61 - 8.63
(d, 592Hz 1H), 8.79 - 8.80 (d, 5=6.8Hz, 1H). Exanple 68
(S9-((R-1- (4 (5-(7-met hoxyqui nol i n-4-yl oxy) pyridi n-2-yl car banoyl) - 5-
met hy| - 3- dseeubed ipheample 3, 3- di hydr opyr azol - 1- y1) pr opan- 2- y1)

2- am no- 3 net hyl but anoate _hydrochloride 1,1 1INl O EIH2 2 x HCl

[ 00255] Thé4§($$1i@“68%ﬁrﬁ§2@é¥+b} LEAY2 Bt 34 Mk y according to the

E)lrvﬁ%edu[ gjf@lm (4@@%@@9&5@% 595 24\/@6(2#@-@[{)8%1 - ? @sn@;l &hé J. 1%%51 11% (m
7H, 1. 19(d, =631z, %I—B) 2 jS_—@ ﬁQZS 9%(.39 3H)14.84 - .65 (d, J=3.6Hz, 2H), 4.33 - 4.85 (m,
1H), 6.91 - 6.92 (d, J=6.8Hz, 1H), 7.32 - 7.38 (m, 5H), 7.46 - 7.49 (m, 1H), 7.58 - 7.69 (m,
4H), 8.43 - 8.45 (d, J=9.2Hz, 1H), 8.62 - 8.64 (d, I=6.8Hz, 1H).
Example 67
(8)-((S)-1-(4-(3-fluoro-4-(7-methoxyquinolin-4-yloxy)phenylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate hydrochloride

e 5
\O‘Q§ & YN o) 2xHCI
6 o

[00254] The title compound was prepared similarly according to the procedure

described in Example 59.

MS (ESI, pos. ion) m/z: 614.1(M-+1), LC-MS Rt: 3.357 min;

"H NMR (400 MHz, D,0): & 1.25 - 1.26 (d, J=6Hz, 3H), 1.48 - 1.50 (d, J=4.4Hz, 3H),
2.91 (s, 3H), 4.16 (s, 3H), 4.20 - 4.28 (m, 1H), 4.49 - 4.55 (m, 1H), 5.11 - 5.13 (m, 1H),
7.08 - 7.10 (d, J=6.8Hz, 1H), 7.48 - 7.66 (m, SH), 7.75 - 7.86 (m, 5H), 8.61 - 8.63 (d,
J=9.2Hz, 1H), 8.79 - 8.80 (d, J=6.8Hz, 1H).

Example 68
(S)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-0x0-2-
phenyl-2, 3—dihydr0pyrazol-l-yl)propan—Z—yl) 2-amino-3-methylbutanoate hydrochloride

Q*}O& LAl

NH, 2xHCl

[00255] The title compound was prepared similarly according to the procedure

described in Exampie 59.

MS (ESI, pos. ion) m/z: 625.2 (M+1), LC-MS Rt: 3,275 min:
"H NMR (400 MHz, CD;0D): § 1.02 - 1.11 (m, 7H), 1.19 - 1.20 (d, J=6.4Hz, 3H), 1.31 (s,
1H), 2.26 - 2.32 (m, 1H), 2.65 (s, 1H), 2.89 (s, 3H), 3.84 - 3.89 (m, 1H), 4.11 (s, 3H), 4.36
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1H), 2.26 - 2.32 (m 1H), 2.65 (s, 1H), 2.89 (s, 3H), 3.84 - 3.89 (m
1H). 4.11 (s, 3H), 4.36 WD 2019/111063  PCT/ US2010/ 027360 - 4. 42
(m 1F1), 5.08 - 5.11 (m IH), 6.99 -7.01 (d, J=6.4Hz, 1H), 7.47 -
7.517 (m Wl}lﬂ/‘}l]@@ - 7.69 (m 4H), PCT/US2010/027360

-4.42 (m, 1H), 5.08 - 5.11 (m, 1H), 6.99 - 7.01 (d, J=6.4Hz, 1H), 7.47 - 7.517 (m, 3H),
7.58 - 7.69 (m, 4H), 7.88 - 7.89 (m, 1H), 8.49 - 8.52 (m, 1), 8.57 - 8.59 (m, J=9.6Hz, 1H),
8.83 - 8.84 (d, J=6.4Hz, 1H).

Example 69
(S)-((R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-0x0-2-
phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropancate hydrochloride

5
NH N
= \\lo)j\rNHz 2xHel

[00256] The title compound was prepared similarly according to the procedure

described in Example 59.

MS(ESI, pos. ion) m/z: 597.1 (M+1), LC-MS Rt: 3.136 min;

'H NMR (400 MHz, CD;0D): § 1.17 - 1.18 (d, J=6.4Hz, 3H), 1.54 - 1.54 (d, J=3.2Hz, 3H),
1.29 - 1.34 (m, 2H), 2.88 (s, 3H), 3.96 - 4.01 (m, 1H), 4.33 - 4.40 (m, 1H), 5.05 - 5.10 (m,
1H), 6.99 - 7.10 (d, J=6.8Hz, 1H), 7.46 - 7.49 (m, 3H), 7.57 - 7.68 (m, 4H), 7.84 - 7.89 (m,
1H), 8.38 (s, 1H), 8.57 - 8.59 (d, ]=9.6Hz, 1H), 8.82 - 8.84 (d, J = 6.8 Hz, 1H).

Example 70

1-(2-(4-(4-(1,5-dimethyl-3-oxo0-2-phenyi-2,3-dihydro- 1 H-pyrazole-4-carboxamido)-2-
fluorophenoxy)quinolin-7-yloxy)ethyl)cyclopropyl 2-aminoacetate hydrochloride

F
2x HOl qu/\(c’{ O‘@-NH ] N/@
[¢) 0 |
/\:\( \’> RN
=
Step 1) benzyl 3-hydroxypropanoat

[00257] To a solution of 3-hydroxypropanoic acid (7.2 g, 0.1 mmol, TCI, TOKYO
KASEI) in 250 mL of methanol was added KOH (4.49 g, 80.1 mmol) at 0°C, the mixture
continued to stir until KOH was dissolved. The methanol was evaporated and the residue
was dissolved in 300 ml anhydrous THF. BnBr was added to the solution (13.85 g, 80.1
mmol, Aldrich) via a syringe at 0 °C. The reaction mixture was refluxing at 80 °C for two
days. The reaction was quenched with water (30 mL) and extracted with EtOAc (30
mLx5). The combined organic phases were dried over Na»SO4 and concentrated in vacuo.

The residue was chromatographed on a silica ge! column (PE: EtOA¢ = 6:1) to give the
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7.88 -7.89 (m 1H), 8.49 -8.52 (m 1H), 8.57 - 8.59 (m J=9.6Hz, 1H),
8.83 -8.84 (d, J=6.4Hz, 1H). Exanpl e 69

(S-((R-1-(4- 85- 7- met hoxyqui nol i n- 4-yl oxy) pyri di n-2-yl car banoyl) - 5-
met hyl - 3- Z‘E-II’FJ‘;’I@nyI -2, 3-di hydropyrazol - 1- y1) pr opan- ZCFAIS2010/027360

2- am nopr opanoat e hydrochl ori de [ 00256] The title conpound was
prepared simlarly according to the procedure described in Exanple

59.
desired compound as yellow oil ( 2.02 mg, 27.1 %).

Step 2) benzyl 3-(tetrahydro-2H-pyran-2-yloxy)propanoate

[00258] To a mixture of benzyl 3-hydroxypropanoate (2.041 g, 11.34 mmol) and
DHP (1.428 g, 17.01 mmol, Alfa) in 30 mL of dichloromethane was added PPTS (0.283 g,
1.13 mmol, Aldrich) slowly. After stirring at 40 °C for 3 days, the reaction mixture was
concentrated iz vacuo, and the residue was purified by a silica gel column chromatography

(PE: EtOAc =20:1} to afford the title compound as pale yellow oil (2.64 g, 83.3 %).

Step 3) 1-(2-(tetrahydro-2H-pyran-2-yloxy)ethyl)cyclopropanol

[00259] To a solution of benzyl 3-(tetrahydro-2H-pyran-2-yloxy)propanoate (1.1 g,
4.17 mmol) in 14.2 mL of THF was added Ti(Oi-Pr)4 (0.252 mL, 0.834 mmol, 0.955 g/L,
Ardrich) via a syringe under nitrogen at rt. The reaction mixture was then cooled to 18 °C
over 30min. EtMgBr (3.54 mL, 10.4 mmol, 3M ether solution, Aldrich) was added via a
syringe pump over 2 hrs. The reaction was quenched with saturated NH4Cl solution (50
mL) when benzyl 3-(tetrahydro-2H-pyran-2-yloxy)propanoate reacted completely
(monitered by TLC). The mixture was filtered and the filtrate was extracted with ethyl
acetate (30 mL x 3). The combined organic phases were dried over Na;SO4 and
concentrated in vacuo. The residue was purified by a silica gel column chromatography

(PE : EtOAc =10:1) to give the desired compound as yellow oil (507 mg, 65 %).

'"H NMR (400MHz, CDCly): § 0.46 (m, 2H), 0.75 - 0.88 (d, 2H), 1.55 - 1.83 (m, 6H), 1.87
- 1.90 (m, 2H), 3.55 (q, 1H), 3.69 (q, 1H), 3.88 (t, 1H), 4.06 (t, LH), 4.66 (s, 1H).
Step 4) 1-(2-hydroxyethyl)cyclopropanol

[00260] To a solution of 1-(2-(tetrahydro-2H-pyran-2-yloxy)ethyl)cyclopropanol
(507 mg, 2.71 mmol) in 40 mL of methanol was added PPTS (68.1 mg, 0.271mmol,
Aldrich) in portions. After stirring at 40 °C overnight, the reaction was quenched with
water (10 mL) and extracted with dichloromethane (20 mLx3). The combined organic
phases were dried over Na,SO; and concentrated in vacuo. The residue was purified by a
silica gel column chromatography (PE : EtOAc =10:1) to give the desired compound as a
pale yellow oil (150 mg, 54.3 %).

'H NMR (400MHz, CDCls): 8 0.55 (t, 2H), 0.85 (¢, 2H), 1.85 (t, 2H), 4.02 (t, ZH).
Step 5) 2-(1-hydroxycyclopropylethyl methanesulfonate
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M5(ESI, pos. ion) rn/z: 597.1 (M+tl), LC-MS Rt: 3.136 min; 1H NWVR (400
MHz, CD30D): 5 1.17- 1.18 (d, J=6.4Hz, 3H), 1.54- 1.54 (d, J=3.2Hz,
3H), 1.29- 1.34 (m 2H), 2.88 (s, 3H), 3.96 - 4.01 (m 1H), 4.33 -
4.40 (m WQ20191p8635 10 (m 1FD, 6.99 - 7.10 (d, J=6. SBI/USIHPO27I6046
- 7.49 (m 3H), 7.57 - 7.68 (m 4H), 7.84 - 7.89 (m 1H), 8.38 (s,
1H), 8.57 - 8.59 (d, J=9.6Hz, 1H), 8.82 - 8.84 (d, J = 6.8 Hz, 1H).
Exanple 70

1- (2- (4- (#00241]15- di denixure &-loRdyropedniidycRpBpaich(3dP ol Hdypmadehd- 4- car
boxam do) ;.2 i I - [ | Ao

2- am noac tert% g’ %‘WJ@ g‘{;ﬁ?‘gﬁ%e @? lélplr&f')ZE %éeﬁ%%&@%}%%%%%?gg%ﬁ%a

[ 00257] Tofa 38 oliny Meatirenesil iivhgidoraie A8 ope A O# mzod) vehs @dded vep,a s§fingt. Afal |,
TG, TOKY D d P, I 0.1
mrol ) at %?1 El_ dn?:. xftglﬁr e’ cgg{afﬁe %{d% %aﬁ?lﬁeng%qﬁﬁthlé%}v%ség}@% ved.
The net hapdtacighyite disploroaetdnsaBa mipé). Thstombinedarzadt plastswerke dried 309

anhydr ous Kb, a%ﬁcéﬂﬁﬁe?ﬁzgﬁ%ot@ ﬁ{gg‘ ?ell%gll O!illt({ls%@ fdr i B2 qrﬁlg%dsr). mol

Aldrich) via a syringe a eaction m xture v%/a%g uxi ng at

80 Cf udiBa- L hyRiFbx hihbline i) and
or e 6}jﬁ~é§—ﬂ Jba ?Egse%glxrggagb Y%%glogggﬂmqy)\% hoialsEy SRRy ). an

extracted wth EtOAc , i ned ‘organi c” phases” were
dried ovefimyshexeighegheéditydrod H-rzokdicbomede esi due was

chromat ographed on a silica gel colum (PE: EtOAc = 6:1) to give the
desired cmop&und a$o\,arainktma/o«r‘;)l'\zL(3(ﬂuano()lZ(*/rlﬁgctrozu’ﬁ?quilnoﬁ’ﬂ-a-yﬁatxs?:pl:.e?h)zl)ltz?5121Zy:c
3-(tetrahydro-211-pyran- 2.yl ox anoat 00258 m xtyre o
benzyl | 3 HRPSGT B S Ranant 2 PRSP e o s ot oF 428 o
17. 01 mmoinmoblahd}-(i-hydsékyogclapfopsiiaill arcthardsiidmete {4 aahdp th PRHT S WN-283
g, 1.13 I ri.ch) sl . After stirrin t 40C f.or 3.da t he
react i onnﬁrrﬁ%f{hﬁfrg\lgga\l/\n/gge %:’%Snaéigérllgt%égf] ™ ﬁna\?/ea l?éé g,gg% PR ALET %ﬁ'éng\égo
purified foal dayl, theaeagiidn veslquenchahwidnedtargsmibhmd ¢REcteEWMIACHZCI2Q01) to
afford thg: it e vell ow oi .0 8.3.9 . Step
SR T e e e R

The residue was chromatographed on a silica gel column (CH;Cl,/CH;0H (v/iv)=45:1) to

afford the title compound as a white solid (270 mg, 15.6 %).

MS (ESI, pos. ion) m/z: 569.1 (M-+1); LC-MS Rt: 3.948 min;

'"H NMR (400MHz, CDCL;): 5 0.57 (d, J=8Hz, 2H), 0.86 (d, J=8Hz, 2H), 2.14 (t, 2H),

2.80 (s, 3H), 3.37 (s, 3H), 4.43 (t, 2H), 6.41 (d, J=4Hz, 1H), 7.14 - 7.23 (m, 2H), 7.26 -
7.35 (m, 1H), 7.37 - 7.38 (m, 2H), 7.45 - 7.50 (m, 2H), 7.50 - 7.58 (m, 2H), 7.90 - 7.93 (dd,
J=2.4Hz, 1H), 8.27 (d, J=8Hz, 1H), 8.58 (d, J=8Hz, 1H), 10.89 (s, 1H).

Step 7) 1-(2-(4-(4-(1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro- IH-pyrazole-4-carboxamido)
-2-fluorophenoxy)quinoiin-7-yloxy)ethylcyclopropyl 2-(tert-butoxycarbonylamino)

acetate

[00263] To a mixture of N-(3-fluoro-4-(7-(2-(1-hydroxycyclopropylethoxy)
quinolin-4-yloxy) phenyl)-1,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-
carboxamide (218 mg, 0.384 mmol), N-Boc-glycine (133.4 mg, 0.768 mmol, Alfa), and
DMAP (7.03 mg, 0.058 mmol, Aladdin) in 10 mL of dichloromethane was added DCC
solid (323.4 mg, 1.54 mmol, Aldrich) slowly at 0 °C. The reaction was then warmed up to
rt and continued to stir at rt overnight. The reaction mixture was filtered and the solid was
washed with dichloromethane (10 mLx2). The combined organic phases were washed
with 20 mL of saturated NaNCO; solution followed by 20 mL of brine, dried over Na;SO,
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[ 00259] To a sol ution of benzyl

3- (tetrahydro-2H pyran- 2-yl oxy) propanoate (1.1 g, 4.17 mmol) in 14.2
m, of THE was added Ti (G -Pr)4 (0.252 nL, 0.834 mmol, 0.955 g/L,
Ardrich) W20 ge under nitrogen at P. The reacti (E’FFTNS?(‘FWP7€3%as
then cooled to 18 C over 30min. EtMgBr (3.54 nL, 10 4 mmol, 3M et her
solution, Aldrich) was added via a syringe punp over 2 hrs. The
reacti on was quenched with saturated NRICl solution (50 nL) when

benzyl 3- présoremyrpbL 2pedgy Figriesdug Mox yrpinepeipriad en ¢ EbieasbeobmpPBt el y

(moni t er egaby-¢TibGive tﬁ@ﬁ%sﬂ@d%&ﬂ%&m&‘@ssa }temtt%xech@mg e, il trate was
extracted with ethyl acetate . The conbi néd organi ¢ phases

were dri egiepgpr- (zl\{aztiﬁ@ﬁlsamtt@qm%@mrpaé@ﬂz Bialhy/amm_ Hyglelesi due was

purified by a si colum chromat o Et 0Ac =10:1) to
gi ve the B%E‘?XF’@H} i—@?ﬂygtﬂtaenaéy)gtemlw-ﬁw)%@@?y%rO%BZWIHOtWWR
(400MHz, GkdoB)orid®0.46 (m 211), 0.75 -0.88 (d, 2H), 1.55 - 1.83 (m
611) 1.87 - 1.90 (m 211), 3.55 (q, 111), 3.69 (g, 111), 3.88 (t,

4. 06 111) s D, 4 .
175 nyar B958ny1 ) S5 2r ARt T3S ey -iaro-11-
1- ( 2- (t et phgptirb-c@bepyridu-2Fuptophyipet)imibdlinyie opaindnpdlopt GOT2-(g1- 2. 71

nmol ) in o PPT A 1mol
Al drich) é&oxgj:crﬁ) ﬂ!ﬁ%tﬂ@? ‘?gm 0% d(?%zar?mgb&%aovgﬁ?%ﬁ%e?&t‘ﬁ% alf’ldeeg('f‘t ion
was gquencivdaioniof HClvatEe@A¢ (DC93rmC)1/La51d1Le;irbp‘am¢ Gtlc wiattionchisthervasstirtedne (20
Concent 1 afdbor HEheC LA SRNASAR SRSl i IRERR AR
col umm chioaiffetdabe ifshrpmpeiad aE@@fAtteSﬁiJ@(Sfﬂ)mg,éogi”/@e the desired corrpound
as a pale yellow oil (150 , 54.3 %9 . | FINWVR (400MHz, CDCl 3): 50.55
(t, 2H), BISEESK pos. 12&)1171/2 @6@5(1%1 Loidy Rt:3.872mjy | 211). Step 5)
2- (1- hydr g h V —12Hz,
2010/ 111063PCT/dliIJSZOfZI%}I‘J(I)E)Zd;j G%b %ggﬁ??%i@g@%@ 8?\/\@92 (t, J=12Hz, 2H),
1-(2- hydr%&‘}/@iﬂﬁ?ﬁ% @%IWK%QHMBU((Sﬁﬁ) ﬁtg?l (8 202 4Pt J=6idacH), 6.88 -
t t hyl t

riethy a@k@@ £=%%1% ﬁggﬂzs @Qﬁ(t hane)z 4 %ﬁlofz 593&@{@2@? 7%38

stirred at suI orl

mol ) vvasJ—daé@dlﬂl)t a4y %%Gdnb@HZAﬁ)&ﬂst&Br(ﬂﬂgﬂé% IH}0C for 1 hr, the
reaction mixigiE ¢ Wwas quenched with ice-water (2 k) and extract ed
wi t h di chl or onet hane gZO m.x4). The conbi ned organi c phases were

dri ed ovel-(ddA$h3-diep ltydrﬁ@émlTpaw&2Mltwé@ul&f-psaa@ieo‘bcay@xmwpbz | (used
for the ngydro Jﬁ'feﬁﬂy}%%hglm ')’}ony)ﬁ%ﬁﬁ?c@lopropyl 2-aminoacetate hydrochlorlde

N (3-fluoro- (1- hydr oxycyc opr opypet hoxy) qui nol i n- 4-yl oxy) phen
y1l)-1,5- 2xHClH2N

di met hy1- 3- oxo nyl 2, %@Ty I“t-@/razol e- 4- car boxamni de

[ 00262] To a mxtu

N-(3-fluoro-4-(7- hydr LOI|n4yloxy)pheny1) 1, 5-

Step1) 1-(3-hydroxypropyl)cyclopropanol

[00265] To a mixture of dihydrofuran-2(3H)-one (2.0 g, 23 mmol) and Ti(Qi-Pr),
(1.32 g, 4.6 mmol, Aldrich) in 80 mL of dry THF at 15 °C under N, was added EtMgBr
(60 mmol, 20 mL, 3M ether solution, Aldrich) dropwise via a syringe pump over 3 hrs,
and the reaction temperature was always kept below 20 °C. After stirring for additional 3
hrs, the reaction mixture was quenched with 60 mL of saturated NH4Cl aqueous solution,
and was extracted with ethyl acetate (50 mLx3). The combined organic phases were dried
over Na,SOy4 and concentrated in vacuo. The orange oil residue was purified by a silica gel

column chromatography (1:1 (v/v) EtOAc / n-hexane) to give the title compound as
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di met hyl- 3- oxo- 2-phenyl -2, 3-di hydr o- 1H pyr azol e- 4- car boxam de (735.7
ng, 1.52 nmol) and 2-(1-hydroxycycl opropyl)ethyl methanesul fonate
(3.04 mol) in 8 nmlL of N, Ndi net hyl acet am de was added cesi um

car bonate‘%‘ﬁ""@@;’@i“@]63 15.2 mmol ) After stirring at 40 C FEI/UBZYEH273¢Mme
reacti on was quenched with water (5nmL) and extracted with C112C12 (20
m.x3). The conbi ned organic phases were dried over Na2SO4 and
concentrated in vacuo. The residue was chromat ographed on a silica
gel col uniicloerpldi s /sciién (v/ v) =45:1) to afford the title compound as

avvhlteslld 270 M5 ( EST, ion) mz: 569.1 (Mtl);
LC-MS Rt: @Péh%(lnli‘yﬁmxwo @Bﬂ ¥l @ﬁlﬂ@)ﬂlgﬂﬁe 57 (d, J=8Hz, 211), O.86
(d, J=8Hz, 2.14 (t, 211) 2.80 (s, 3H), 3.37 (s, 3H), 4.43 (t,

2H), 6. 41[((0@66]J =4 Ha, miktdye of 1-(3hydrodyp2Pyliencloptdpanol(126me, 172 Bmo()ramd | H) ,

7.37- 7.3 21 7. - 7,50 7.50 - 7.58 7.90
[r703 (aateiSlymipios ol 83 gk ot ofhtondpdfnc s @i Mo Thp 10 )
10. 89 (s, miHMettBtemlfdhyl chloride (180 mg, 1.6 mmol) was then added to the mixture via a
1-(2-(4- ( 4- . hen e 4-car
bo§<am( do§ Syré%? ?ﬂg} %@aﬁ)xy g(%u?r}ll(rj Iﬂlpn s q}“é cﬂél‘f‘ylg’yﬂcﬁ%p?{%ﬁ et

2- (t ert - batdexyracgdoutiydichirorodthane et(mlex:{) Oﬂﬁﬁﬁixﬂioecbormmctphms wére dried
N-(3-fluo y X qgui nal i yl oxy)
phenyl ) - 1087 S0y pet e NBES I RYR BRI IR AR gL )

car boxami dlethé@mfongﬁ aQycHew Ol’n(nlsb() for mel@dstgp yomeatél$33. 4 ng, 0.768
mmol, Alfa), and DVAP (7.03 ng, 0.058 mml, Aladdin) in 10 nL of

di chl or ondiepaEGrllsorardd &P -Ocn dswyeyalopRed Mopety quingin-4wiety)phanyd)-i ch)

slowly at 9 gmei8. &SQ%EMZWh Pbem 525?@4 embc%@?{% and continued to

stir at rt overnight he reactlon ure was tered and the solid
was washe h di hI ororreth 10 nLx2 ned_organic
phases vveﬁ)g shed Wfrﬁ’“?@o édéww}fpéoay N@gj@ngﬂ}eﬂ{lf%ﬂe 6P oved
by 28 m e, 1b1 h‘lﬂl@l) afid NE(BLEOMGM (Naa&&@l@yqualem -29R&PBhdngh 8 G- dulﬂetﬁﬁ@-lo The
resi due was cd on a s ica

gi ve the %’%’s Hﬁ%ﬁ% ﬁf& lglspyé”;‘? *E?\R'?O%‘ﬂ’i%ﬁ w%nﬁﬁim‘?’@%‘nsg“ 8)
1- (g (4- (¥N- dinﬁthgl]alﬁﬁdﬂﬁ&w&-meﬁ-c%smﬂﬂ&ﬁlﬂbana?e @?aimgmlﬁm&batﬁlﬁa&ﬂhgam-
car boxam nox ui nol i n-7-, (o

2- ani noac‘g?‘}a{tlg%ﬁyh i‘ﬁﬁ'b’&? %% g P 80451 é ?‘TBE?‘%B%}% TRPEER%

1- (2- (4- (hixfuke Syasidiiwet lwyith-28 110 Xef-witdd bmhgxiratﬂedﬁwldl diyyd eeetald 40 p<ax The- 4-
car boxam do).- 2-f| uoro henox |no = (- yl,0x cl o

2- (tert but 0>P§/nega°1f on aﬁ?ﬁ“r’%%%%éta %ﬁ@ﬁy%o C%fq g"é '%ﬁ'f%r cf??‘lre%%ﬁrﬁ of
et hyl ace@ai;mrlﬁatbmhﬂ@a_gel whhuntchmmmfgraﬁhﬂs i (WVEEDAC / @1&e%e)mlaffbr,d 5
m.) drop%??‘%m@g p?af%a'ég["‘fh esolﬁﬁr(&; \Aﬁslg%}v\)/: rred at rt for 30 m nutes

and t hen ared. th ethyl acetate (20 nix3)
to affordyishipst bds f@n)m}s%@ﬁqmﬁ;icmgk% 505 (54 MY, 30.3 9.

'HNMR (400MHz, CDCl3): § 0.51 (m, 2H), 0.79 (m, 2H), 1.81 (t, J=8Hz, 2H), 2.15 (m,
2H), 2.81 (s, 3H), 3.38 (s, 3H), 4.24 (1, J=8Hz, 2H), 6.41 (d, J=4Hz, 1H), 7.15 - 7.59 (m,
9), 7.91 (m, 1H), 8.27 (d, J=8Hz, 1H), 8.58 (d, J=4Hz, 1H), 10.87 (s, 1H).

Step 4) 1-(3-(4-(4-(2,3-dimethyl-5-oxo-1-phenyl-2,5-dihydro-1H-pyrazole-4-carbox-
amido)-2-fluorophenoxy)quinolin-7-yloxy)propyl)cyclopropyl 2-(tert-butoxy-

carbonylamino)acetate

[00268] To a mixture of N-(3-fluoro-4-(7-(3-(1-hydroxycyclopropyl)propoxy)-
quinolin-4-yl-oxy) phenyl)-1,5-dimethyl-3-oxo0-2-phenyl-2,3-dihydro- IH-pyrazole-4-
carboxamide (218 mg, 0.374 mmol), N-Boc-glycine (133.4 mg, 0.768 mmol, Alfa), and
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M5 (ESI, pos. ion) mz: 626.0 (Mtl); LC-Ms Rt: 3.871min; 1H NWMR
(400MHz, NEOD) 6 0.81 - 0.85 (t, J=13Hz, 2H), 0.89 -0.92 (t,
J=1211z, I—?) 4 (t, 1=6Hz, 2H), 2.65 (s, 311), 3.30 (s, 3H), 3.71
(s, 211), Wt 3'610{1!10631 6Hz, 2H), 6.88 - 6.89 (d, J-=6Hz, PCEUS2109%360
-7.34 (m 411), 7.41 (s, 1H), 7.46 - 7.53 (in, 4H), 7.92 -7.95 (d,
1=12 Hz, 111), 8.45 - 8.47 (d, 1=9Hz, 1H), 8.71 - 8.73 (d, 1=7Hz,
111). Exanple 71

1- ( 3- (4- ( PMAP G-Wivg 0199% mmobyadadding indQyrle o dichifirerycthape Sk BidedROCe- 4- car
boxam do) zdig §i%§gkﬁ%é@ ﬂfdhaﬁlsfo@]y atgk@éﬁ%Qéa??M%%eQWa%éﬁ up to

2- am noacet ate hydfochl ori de 2 x
1- ( 3- hydr 8eppeapprcddy girepit oyamgit. T[h@amggn]ems Hltereckandrtie solid was washed

di hydr of UMH'O%(;@HXI’OQH@Xﬁ 2l'hg cgmblgél di‘ggﬂlc)fhgs@gwg ("Qf\l el G 16 é%sog‘ = 46

mrol , Al drich) C un was a t MyBr
(60 nmol , SQWWN%WE%WH%PW‘?%U 1l gf brivk) drigd opwiNesSOsiand a syri nge

punmp over chebMidired 3Nkl d1&né REQEd WA chRHR ept bel ow
20 C Aftgr csttl trerl ngcfor addi ti ongl 1%3 ﬁ)%ﬁ%hb[dﬁm\ﬁ?glgg%%%ﬁ%hxt ure was

quenched WEHEOAG=]: ﬁnoweé}&tdemﬁe@mm@@ aaigllew sdidd B0 me. 68%).and was

extracted h eth acetate (50 nix3). The conbined organic phases
were dri eM\@cﬁblS} p‘P\"ta Za (-2 d S G MS & 4902 \P&Euo The orange oil

resi due a silica hy (1:1 (v/v)
ooncs PR RLLE R gt e Pohe S b R Ber ARy, (s
93 9% . St epba&hmilo}-2-flhyrdplexycHainfifi-opidxy pippydyciipiopanasihdonat e

[ 00266] A {ln'(ﬁt lﬂ{ > e of 1-(3-hydroxypropyl)cyclopropanol (140 ng, 1.2
nmol ) and XF9S Ohgffam ne (0.3 nmL, 2.1 mmol) in 8 nL of dichloronethane
was stirred at OC for 10 nm Methane-sul fonyl chloride (180 ng, 1.6
mol ) was[00B& addéd thegnixthnes ofiil X3(f-&-@BalimetbyliS-axgd -phafisl-@r5-dhsidra-i ng at

0 Cfor 1w o i nd
extracted w ¥ Irﬁﬁg?’?ﬁié%%ﬁn zn%uwﬁa%)% Ulhf%e)mm 3%)01#@%' Y@}O %Iz’g phases
wer e dri ederbheroxyrgaigmyanine)aectnic d Al mat G2 6immethioufonk of ejh}decetdte was

3-(1- hydrmax@ys‘dlamgfﬁ@mm@@s m&h@%ﬁﬁw‘ﬁ@@%ﬁe At e Yal  (used

for the next step i medi at el
N-(3-fl uo?"lﬁmﬁ-ﬁ'(“‘i 30 (n1nurf>§a%t¥ f}"@@pﬂmﬁ?l"} propsked) with ol peptate P oxy) ph

eny 1) - mLx2) to afford the title compound as a white solid (55 mg, 37.9 %),
5- di met hy1-"3- oxo- 2- pheny1- 2, 3-di hydr o- 1H pyrazol e- 4- car boxani de

MS (ESI, pos. ion) m/z: 640.1 (M+1); LC-MS Rt: 3.674 min;

'H NMR (400MHz, MeOD): § 0.81 - 0.84 (1, J=8 Hz, 2H), 1.00 - 1.03 (t, =8 Hz, 2H),
2.10-2.11(d, J=2 Hz, 4H), 2.78 (s, 3H), 3.43 (s, 3H), 3.82 (s, 2H), 4.34 - 4.35 (d, J=2 Hz
2H), 7.00 - 7.02 (dd, J=1 Hz, J=6 Hz, 1H), 7.44 - 7.48 (m, 4H), 7.52 (d, J=2 Hz, 1H), 7.58
- 7.66 (m, 4H), 8.03 - 8.07 (dd, J=2 Hz, J=12 Hz, 1H), 8.57 - 8.59 (d, J=10 Hz, 1H), 8.83 -
8.85(d, J=6Hz, 1H).

Example 72
1-((4-(4-(2,3-dimethyl-5-0x0-1-phenyl-2,5-dihydro- 1 H-pyrazole-4-carboxamido)-2-

¢l

fluorophenoxy)quinolin-7-yloxy)methyl)cyclopropyl 2-aminoacetate hydrochloride

2 X HCI HN
B Fi
O O
d_\o ° N 74 l}’/
2 é N
- 0

Step 1) ethyl 2-(tetrahydro-2H-pyran-2-yloxy)acetate
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[00267] To a mi xture of 3-(1-hydroxycycl opropyl) propyl

nmet hanesul fonate (240 ng, 1.2 mmol) and

N- (3-fl uoro-4-(7-hydroxyqui nolin-4-yl oxy)phenyl)-1, 5-di net hyl- 3-

oxo- 2- pherY® 20118068 hydr o- 1H- pyr azol e- 4- car boxani de ( 38ETAH§2010/0%5360
mml) in 5 L of N, N-di nethyl acetam de was added cesi um carbonat e
(470 mg, 2.4 mol ). After stirring at rt for 12 hrs, then the m xture
was warmed up to 40C and stirred for 6 hrs. The reaction mxture was
di | ut ed WI30B730 i Tok mvigtpesrof athid 2eydroapacetdte\if g,ROeﬂtmgu Alén@t)amch 4(-40
mx3) . Theine@BBHNRMHnQE 93MmBNERR: M‘@(ﬁﬁL%b
concentratleg in vac&q %‘ne resi du@é was P?C ‘ﬁ%{)ad sili ca g‘él

col um chmowtsiyhaghty Themixtyrg wes)stipedpat fbl ﬁhm amélnenttbe mfxfuse wag he
desired conumEup: B zmu ﬁleérﬁ'b ﬁe%% e M%d( o, B and! ON)
Mz 583, LTV h eét 5, i réﬁglcpi: e Werg oEl?’rCI'[I)aéﬁ 3and 60. 51
(m 2H), eompguped mzw)wo Ihe@blétsre Watmqfled QIH} sﬂl@ g'eswémn chpgmatcEraphy (s,
3H), 3. 38(;(@&(%&9-*2041)%4@(&0010}1:3&'&1(3 81‘% 81%41 (d, J=4Hz, 1H), 7.15

-7.59 (m 9), 7.91 (m Hz, 1H), 8.58 (d, J=4Hz, 1H),
10. 87 (s, 1}11:!)\411 bmHél)cﬂcKﬁa(éz(flﬁ(@n aﬂgurﬁtmﬁb m; 3}1<)Or69 1.88 (m,
1- phenyl-2 dro-1 razol e-4- car boxani do) - 2- |"Uor ophcnoxy) qui no

i n-7-yl o35 E)f%péﬁ? 6¥/=C1IH(3 A 884 1) ¢1hut-8% e HHDIRI -drit oY=t at e
[ 00268] To@y m xt ure of

ot | oSS e SR o R oprntrer ™)

phenyl) -1, 5-di net hyl- 3- oxo- 2- phenyl - 2, 3-di hydr o- 1H pyr azol e- 4-

car boxam 8271218 nGo a thiBuré ofrexy] 2, (teNalB(ﬂﬁ;r Hi-peraime-ylokPdcetatd1l, g, 6.3 768

i oni or ondtisR 8 e Hiriude mics SBima g S9nT ey SR Mg AL ci

slowy at lmﬁnmilfhelmmcimmc\m& Zlhmdmammﬂc mmibmtchipexameb wangptnued to
stir at rf{_.over The | i.d was
neshod i PP R NG sk 12 piBe Katde B8 Rt a3 e
washed w safturdté&d N&@Bolsmab;edtcmw@mt@@d @0 m5f hd awbihebyredfic L of
bri ne, 0 rated in cuo e e was
chr onat ogP SR RaneT e N, sEPORENNR P b YRCHS00 W P ERGEN e
desired cshpaeholum céqunelltdgmxwhxsﬁﬂ BtQAKGE : Ity af80ddhe tilScopfeSind a90s. i on)

m z: 740. 301&%@5]8%56&1\%@'5 %) 4.902 min. Step 5)

1-(3-(4-(4-( oxo- 1- phenyl- 2, 5-di hydro | H pyrazol e- 4-
S"";Pn"ﬁ?;"c‘éfﬁ%%@b"&“‘f%%ﬁiwﬁé‘éb%o%f LS ) S5 085 BRY
1-(3-(4- (2II=I)(25(B 8, ﬁm-35’90>3@21mpﬁ®n3'232358@1 tzylajr4c64 4.66 (m, 1H).

1H i,nolin-7-yl I

ol opr opyl > E B A R e AR S0 " 0 26 ol )

in 8 nL of ethyl acetate was added a solution of HC/Et0OAc (0.93
mol /L, 5 WP372dr opwiaesolatioa of b&dstieipwir? Rpae-2wdexysrethyDexslapropenol f or 30

m nutes ane h@emmﬁlbi) taﬁ'cr £ehic JMIMg & ma mm%mg &eﬁ%’ﬂlyt{act%?ﬁat e
(10 m_x2) toa ford'the title conpound as a te soli , 37.9
% . mL of DCM was added DMAP (12 mg, 0.1 mmol, aladdm) at rt, After stlmng for 30

min, DCC (840 mg, 4 mmol, Aldrich) was added at 0°C. The reaction was quenched with

water after all of 1-((tetrahydro-2H-pyran-2-yloxy)methyl)cyclopropanol disappeared

(monitered by TLC) (about 4 hours). The solid formed during the reaction was removed

by filtration, and the filtrate was concentrated in vacuo. The residue was purified by a

silica gel column chromatography ( PE: EtOAc =20:1 ) to give the desired compound as

yellow oil (130 mg, 60.7 %).
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M5 (ESI, pos. ion) mz: 640.1 (M+tl); LCMS Rt: 3.674 min; '"H NW
(400MHz, MeOD): 8 0.81 - 0.84(t, J=8 Hz, 2H), 1.00- 1.03 (t, 5=8 Hz,
2H), 2.10 - 2.11 (d, 5=2 Hz, 4H), 2.78 (s, 3H), 3.43 (s, 3H). 3 .82
(s, 2H), VQIWIReE (4 5-3 pz, 2H), 7.00- 7.02 (dd, FETURII0MZIE60
1H), 7.44 - 7.48 (m 4H), 7.52 (d, J=2 Hz, 1H), 7.58 -7.66 (m 4H),
8.03 - 8.07 (dd, 5=2 Hz, 5=12 Hz, 1H), 8.57- 8.59 (d, 5=10 Hz, 1H),
8.83 - 8.85 J=6Hz . Exanple 72 14(44442,3

-di et hy1- %1%4@01\%@@4@9 B4 (s dHY 1751 PyB &poAED, Ud%-ak- Bobm AHH 8)01 2-
fl uor ophepo nel L h y t

hydr ochl OIELI ?1%9 g)%bHC94bQ’J -5){420{1;’)) grqj é’gé@ ﬂi?@l&?ﬂéﬁ&@ﬂfr‘zﬁ?%% 48
2°(t et r ah{HIO2EH. piF} 4163 2465 6x{7")“>zﬂ?etfé)t e

2010/ 111063R9T{ . 3% Qb9 2ERlTO a mxture of et hyl
2- hydr oxyacgt@gtgé }‘Qt%a)@ %r&@ gr I ch) and 3, 4- dihydro-2H pyran

3.2 g, ) .in C112d 2 was added PPTS (500 ng, 2
gn"ml )gsl ogq %ﬁt ii. OT‘WBX?H%FS &?éefvezg@f%?ﬂrpw@a 2t oximatiyieyelepsews, and
then the &iexkd(189 m@,sodmsllﬁmdd )Wlbhllhfﬂlﬁkﬂlaﬁ%&/aﬁhd@h fptt?@gmoﬂﬁﬂml "
organi c were ari Qve an concentrate I Nn.vacuo e
es d:Jrept%ch‘C@dP BOEat B 2 oA M BT MRS HELTGH Aoy 0 (bt

Et OAC =20swaier 4nd egiracaedaﬁihmidhﬁﬁ&n@hdgg (3. rﬂJX3Q],Th8&%rf]}-6£neder§a héséggéﬂ(siz
CDC13): E, - m
3H) %50‘1ne "%”é“a(z%? ﬁn}ﬂceg}a@f n vagug E’FﬁSI mvas P! %be 648% g 411),

4.73 -4. 7%01&1{111 cl‘ﬂ'mﬂé_tggraﬂ]kf’)( "PE: EtOAc =10:1 ) to give the title compound as pale yellow
oil (46 mg, 35.5 %).

'"H NMR (400MHz, CDClz): 8 0.61 - 0.66 (m, 2H), 0.84 - 0.89 (m, 2H), 4.18 (s, 1H).

Step 5) (1-acetoxycyclopropyl)methyl methanesulfonate

[00274] A mixture of 1-(2-hydroxyethyl)cyclopropanol (86 mg, 0.843 Amrnol) and
tricthylamine (136 mg, 1.35 mmol) in 10 mL of dichloromethane was stirred at -10 °C for
30 min. Methanesulfonyl chloride (106 mg, 0.927 mmol) was then added via a syringe.
After stirring at -10 °C for 1 hr, the reaction was quenched with 1 mL of ice-water and
extracted with dichloromethane (20 mLx3). The combined organic phases were dried over
sodium sulphate and concentrated in vacuo to afford the title compound as yellow oil

(used for the next step immediately).

Step 6) 1-((4-(4-(1,5-dimethyl-3-oxo0-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamido)-
2-fluorophenoxy)quinolin-7-yloxy)methyl)cyclopropyl acetate

[00275] To a mixture of compound N-(3-fluoro-4-(7-hydroxyquinolin-4-
yloxy)phenyl)-1,5-di-methyl-3-ox0-2-phenyl-2,3-dihydro- 1H-pyrazole-4-carboxamide
(342 mg, 0.708 mmol) and (1-acetoxycyclopropyl)methyl methanesulfonate (1.77 mmol)
in 5 mL of DMA was added Cs,COs (2.8 g, 8.85 mmol ). After stirring at 40 °C for 1 day,
the reaction mixture was concentrated in vacuo and the residure was chromatographed on
a silica gel column (50:1 (v/v) CH;Cly/CH;0H) to give the title compound as a white solid
(110 mg, 26%).

MS (ESI, pos. ion) m/z: 569.1 (M+1); .C-MS Rt: 4.152 min.
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Step 2) 1-((tetrahydro-211-pyran-2-yl oxy)nmethyl)cycl opropanol

[00271] To a m xture of ethyl 2-(tetrahydro-2H pyran-2-yl oxy)acetate
(1 g, 5.3 Il{ and Ti (0-iPr)4 (1.06 nL, 3 5 mol) in 18 nL THF was
added Et N@'E;r%(l 1E0F | 13.25 mmol, Aldrich) dropwi sc of&MUS2HPR2T3HGer
N2. The reaction tenperature was kept between 15 to 20C. After
stirring for 2 hrs, the reaction was quenched with 15 nL of saturated
NH4Cl sol ution_and extracted with Et0Ac (20 nLx5). The conbi ned

or gani ¢ pREEEN-(retworest-(EH 1 Gydpxyeiarepyhmathes ipArdyiieAciy. The
residure H@r&tl@UBjofc&—%ﬂh@ty’l-@j-ﬂih'{yﬂx@ﬁllrgﬁlrazﬁlélmoﬁi]ﬁiﬁgat ography (PE:

Et0Ac =5:1) to afford the title conpound as colorless oil (500 ng, 55

% . N 400MHz 13): .6 0.55 - . 4 , 1.55 - 1.65
fll), 1. g@”%&m (;%o%133@%@@0%@51581—&5(1%2%1@%%1) OX-O‘%I.’%E)"( - 1(1r1n)
3. 93 - 3. 98ihgdrp-1BHlyrazdle@4arbodantiGo)fluctddhenosy)guindin-7-

1-((tet dr.o-211- - 2-yl t | I t 00272] T
2 sol uti on ST ER AR Bt SN R A e e PR Patatighinol .
(172 g, KOENDO) mgnd7Samet]) dowlyi Alftdr i@0inggy, it Dr ffnbt, theSkratidbromixXird waxg

hem cal i N . of d 12 ng.. 0.1 |,
oadarn) TR Dy vt bR e Bl bR e o RE
Al drich) wseswidgdeld @00 O€.29Phe reacti on was quenched with water after

all of 1-((tetrahydro-2H pyran-2-yloxy)nethyl)cyclopropanol
di sappear ¥ (Efbnost onba/zbSs S+ 11 d6eMB RE: 3it9desd.. The solid forned

during th I i Lt patd@n, n@andythe_§i te was
concent ra?ggﬁlﬁﬁ&\gg}gﬁo’. 1@@%2&% \r}\’ajsg [f)lg’rjlfgi Iéd1 [)53/0451&3 ﬁ%g el
col um ch?8Mt Ty Aphis. FHPELY 5t TRC6.4206.49 (dt B-5gT=y BH), Ao dedl (tdd’ Eenpound

55yl SR kot LA R0, oo o MR PR FRAR) g o (1

3.49 (t, JIeG6m2ZH).11A)-7.93 (38 I=231z76-12 #lz, IH1R2H28.311(d) I=9Bz.82D),(81% -2H) ,

3.85 -3.8 k=12 qid. 63 -4.65 (t, J=3 Hz, 1H). Step 4)
1- (hydr oxgﬁée?ihyl%)ﬂc%’ lc}ﬁél?r'%?g/’ll}lg'cet ate [00273] To a mixture of
1-((tetra tym?bzﬁﬂ%glrf‘agmz yltoseipy hielenyit 2 T gibydsprd By fazele-é tcabexafmidid- ny,

0. 696 mmé-hu@)lﬁp}flsgoﬂ%quﬁlfoliﬁ'—?—tyﬂﬁ eﬂ%gyc?c%ﬁ)%gl —Eﬁ&&ég%nﬁgm%@(mm' J

Aldrich) in portions. After stiffin rs at ture was
quenched el 10 nL of water and extracted w th dichl oronet hane (20
m.x3). The conbi ned organi c phases were dried over Na2SO4 and

concent r afoeglz7] n vaTsamixtie of ¥g3-Husrowas-(AUydfokaScloyropyl mhdiiog- gel

1

col umm chr onat ogr.a - Et0 =10:.1 j.ve tﬁ%title conmpound

as pal e y%ql 0 %—4%[1?)8f?él§g#g?,5éigj_'l%f%g/g_—0x0—2—p11)cn)53,394111ydr -1H-pyrazole-4- P
carboxamide {100 mg, 0.18 mmol), N-Boc-glycine (63 mg, 0.36 mmol, Alfa), and DMAP

(3 mg, 0.018 mmol, Aladdin) in 10mL of dichloromethane was added DCC (189 mg, 0.9
mmol, Aldrich) slowly at 0°C. After stirring at rt overnight, the mixture was filtered and
washed with dichloromethane (10 mLx2). The combined organic phases were dried over

NaySO4 and concentrated in vacuo. The residue was chromatographed on a silica gel

column (PE: EtOAc = 1:6) to give the title compound as a yellow solid (100 mg, 78 %).
MS (ESI, pos. ion) m/z: 712.3 (M+1); LC-MS Rt: 4,762 min;

Step 9) 1-((4-(4-(1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro-1H-pyrazole-4-carboxamido)-
2-fluorophenoxy)quinolin-7-yloxy)methyl)cyclopropyl 2-aminoacetate hydrochloride

[00278] The compound 1-((4-(4-(1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro-1H-
pyrazole-4-carboxamido)-2-fluorophenoxy)quinolin-7-yloxy)methylcyclopropyl 2-(tert-
butoxycarbonylamino)acetate (80 mg, 0.112 mmol) was dissolved in ethyl acetate (8 mL).
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111 NMR (400MHz, CDC13): 60.61 - 0.66(m 211), 0.84 - 0.89 (m 211),
4.18 (s, 1H). Step 5) (1-acetoxycyclopropyl)nethyl nethanesul fonate
[00274] A m xture of 1-(2-hydroxyethyl)cyclopropanol (86 , 0.843
mol ) and WP PEMHAHi nc (136 ng, 1.35 nmmol) in 10 nl offCT/US2010/027360
di chl oronet hanc was stirred at -10 C for 30 m n. Methanesul fonyl
chloride (106 ng, 0.927 mmol) was then added via a syringe. After
stirring at -10 C for 1 hr, the reaction was quenched with 1 nm_ of

i ce- wat er 2aHdofEG imethd dcaite 10-BirhiLd FerrddedepviRendthe3yactiorheasstingsi ned
organi ¢ phases 3%5@1@%@&11@%%&%9&&% fﬁHitBH%ﬁc?wé’sﬂgd man&grrtaée%@ao' n

vacua to afford the title conpound yell ow oi | (used for the next
step i mmmlégbtpyﬁmdggeéﬁle@ympound asa wlnte sohd (11 mg, 15 %).
144-(4-(1,5-dinmethyl- 3- henyl- 2, 3- di hydro 1H pyrazol e- 4- car boxa

ni do) - M%%B%H’BQ(%Z(]@ HIAGMSRPFORIR) cycl opropyl acet at e

[00275] TO]I@NM%M@OI@IHQ“MQ@!?P@UQ@ MQ(aismfcmoz@ré iyc?} flxsﬂ(sosw)thml Ay 4
yl oxy) phen 5-di - net hyl - 3- oxo0- 2- dr o- yrazofe 4-
car boxani aéS "33{1’@ fi§3 (02tp Oimf)@ (dahf%@ U'\écéﬂ% W 4Bk Géﬁ'rgﬁéﬂayl

et hanesutfimatf@) 1.33 7"765@th) I8m35 31tz (&, J% pasaAdaed s93866%, (2.8 g,

8.85 mml ). After stlrrlng 40C for 1 day, thé reaction mxture
was conceﬁT9|Hz§tl=,I@ $-8° vhBUE: ToHz1 18 We%i@ B was chromat ogr aphed on a
silica geigxg,ﬁblum_n (50:1 (v/ v) CH2Cl12/CH3OH) to give the title
conmpound e 0 269 M5 (ES m z:
56r9rp 1u( M,r%s) I- @éﬁi ﬁfmet}wxlwo . —ylcgy);E{i)ﬂ)lorophegylcarbamoyl) 5 meth;?l 3-ox0-

N- ( 3- f | uop-@hehy(-Z,6 iy py @) Cy DhOpmORYIl2) siahduexms Gxtirfdldrine 4- Y| oxy) pheny
1)-1,5- dinethyl-3- oxo 2- henyl 2, 3-di hydro-| H pyrazol e- 4- car boxam de

[ 00276] To a sol ut| on .o orrpounds

144- (4-(1, 5-di D %§ a@ﬂ -

di hydro- 1H pyr4oca Mﬁ\x 5‘3\{' szfﬂchorophenoxy) qui nolin-7-

yl oxy) met hy " opropyl acetate (110 ng, 0.18 nmmol) in 8 nlL of

met hanol was gd KOH (100 ng, 1.78 mml) slowy. After stirring at
rt for 0.5°0r e reaction mxture was flitered and the solid was

vas P:ds\éml ?tgp f)tlé%ﬁ 4%?ﬁ&ﬁ&%l&ﬂ%sﬁk@@ethﬁwggg'2Vf*d1}r@%ﬁ§-i §-|d§§@%%%ﬁr% ‘?S a

LCGMs R: 3.765 min. IH NVR (400MHz 78 -081((), J=5
Hz, 2H), B0FPI- 1 64n1(ctlure of 3¢~ q.l.}?etll(?ﬁiaenzglawe((éo g,§p.|)mm03) aggC@é Cgﬂ;gg

4.19 (s, @k, g, 0412m01§1n4a4500 QnL o':f_ &nh'%ott&ﬁﬁ]askzvag @nrred?at l%gm(té

111), 7.27. - 2}.';9 7p49- 752
(t 5=8 Hz™ 111111)1“3‘ 3 Amtil g d(wn%ﬁ diome 5. 65 @510()&@5 i o itk 1
1H), 8. 29react®n dilxt(nd wabr&ikda, at AHC, f0i33.58. The Soabbn(sBluti&rwddZooldd 289 92
(s, 111). overnight. The solid was collected by filtration and washed with 2-methoxy-2-methyl

propane (50 mLx3) to afford the title compound as a pale yellow powder (17.1 g, 85.5%).

MS (ESI, pos. ion) m/z: 637.2 (Mx2+23): LC-MS Rt 3.546 min.

'H NMR (400MHz, d®-DMS0): 8 1.09 (d, J=6.4Hz, 3H), 2.87 (s, 3H), 3.84 (dd, J=4.4Hz,
J=15.2Hz, 1H), 3.96 (s, 3H),4.19 (dd, J=6.8Hz, J=15.6Hz, 1H), 4.29 (m, 1H), 6.49 (d,
J=5.2Hz, 1H), 7.28-7.35 (m, 3H), 7.47-7.62 (m, 6H), 7.93 (d, I=13.6Hz, 1H), 8.29 (d,
J=9.2Hz, 1H), 8.53 (d, J=5.2Hz, 1H), 11.06 (s, 1H).

Step 2) 6,7-dimethoxyquinolin-4-ol

100230] 5-((3,4-Dimethoxyphenylamino)methylene)-2,2-dimethyl-1,3-dioxane-4,6-
dione (16.1 g, 52 mmol) was added to a pre-heated 1000 mL round-bottom flask

containing 1-phenoxy benzene (100 mL) at 230 °C. The reaction was stirred for 5 min, and
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Step 8)

144-(4- (1, 5-di met hy1- 3- oxo- 2- pheny1- 2, 3- di hydr o- 1H- pyr azol e- 4- car boxa
m do) - 2-fl uoroPhenoxy) qui nol i n-7-yl oxy) met hyl ) cycl opr opyl

2-(tert- bl}Y‘aﬁWéFlﬂﬁf‘nyl am no) acetate [00277] To a m xt uP&THIS2016/027360
N-(3-fluoro-4-(7-((1-hydroxycycl opropyl ) net hoxy)- qui nolin-4-yl oxy)
phenyl ) -1, 5-di net hy1l- 3- oxo- 2- phenyl - 2, 3-di hydro IH-pyr azol e- 4-

car boxam de (100 m% 0.18 mmol ), N-Boc@g@f/m ne , 0.36 mmol ,

Al fa), anﬁlCDWd(fS #C. pHerpge HQﬂmL) wig )thqsnlumom@ ajpw the product

di chl or omgy hangwast 6 e Ea%l{s%ﬁl%omhe QuixdurEHRY furtﬁérQ{lﬂr@dm Sl owy at

OC. After stirring at rt overnight, the mxture was ltered and

washed wi PYErRiBhTISselifysaBecteionderyFllizetfipa sobiien ﬁé@t%c@ah@@nqﬂﬁas es
vere drieghiovet 10AZROARANE. ﬁ%%%ﬁrﬁ%@%io@m‘éé‘l%@O 1leysh, @SI due was

chr omat ogr aphed on a silica gel colum OAc = 1:6) to give the
title compryngl- @ﬁﬂ@r&ﬂnﬁt@ﬁﬁh&@ﬂ)@ %dkﬁa@thas@qulz&e& M5 (ESI, pos. ion)
mz: 712.3 (M1l); Step 9

cam do) - @??ﬂolrgg%‘gé&m% aff?‘)?n%rfpﬂ ﬁ»qunzﬁn -ﬁL@ﬁ G

2- am noac éitsage0.488dndrin Qb CH 30001 7 EIMh@ 0e mwmned at room temperature

144- (4- (1.5 | et 3- 0%0- en , h

pyr azol e- i cg%oxgﬁ#}lo?ro_ - ‘f"d’g?%p%é%é%y‘} %ﬁl’l?l'%n(g \Iv%s]tgé yaldgeigﬂr%ﬁ?yl Ycycl o
propyl 2- Atfterrsulbuig@mycﬁcar3tﬁdnmeamcmm)samﬁmaw$ c@ﬂ@nmged i vdchd. T ) mbas

dl SSO' Ved pad%&[% aI' ?& S% gﬂEﬂ‘z}n il 211’11%1’ qul%ed cﬂ:e tﬂﬂ'or acetate
(0.93 moULl éhcf g%eh 26T 0 rred at rt for
30 mi nut eprefﬁhleat@ml"lihd SW@@W@@M éﬂﬁblyatrcﬁn dnti rfmhneopun&ndibmsh@(gew th

LS P B LB B 2
mn. 1H rxml(mo MeOD): 8 1.19 - 1.23 (m 4H) 2.77 (s, 3H), 3.43
(s, 3H), 3.43 (s, 2H), 7.01 - 7.02 (d,

J=6Hz, | HMS (FSlpos. IP%Z(TMS LMD; i&MSR‘r 35’294?11’111 J=2Hz, 1H), 7.58 -7.65
( ani) 4'g) 85&; QR (go&ﬁH& dh Fé-a?h"ézt (anag??’A‘B? slﬁ'b 6. %éh 3.2%z§ﬁ{)§ﬂ35 =9z,
175, 345 i, 80K, TH), 8.14 (d, 7=9.2Hz, lH) 320 (dd 1=2.4Hz, 1=9.6Hz, 1H), 8.59
(d, J=4.8Hz, 1H).

Step 4) 4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorobenzenamine

[00282] To a solution of 4-(2-fluoro-4-nitrophenoxy)-6,7-dimethoxyquinoline (16.0
g, 0.046 mol) and NH,C1 (6.0 g, 0.11 mol) in EtOH/H,O (150 mL, v/v = 4:1) was added
iron powder (12.4 g, 0.22 mol) at rt. The reaction mixture was heated to reflux for 2 h,
then cooled down to rt. Celite (10 g) was then added and stirring for 30 min. The mixture
was filtered and the solid was washed with MeOH (20 mLx3) and DCM (20 mLx3). The
filtrate was washed with 30 mL of saturated NaHCOs aqueous. The aqueous phase was
extracted with DCM (20 mLx3). The combined organic phases were washed with brine
(20 mLx3), dried over Na,SO,, and concentrated iz vacuo to give a yellow solid (0.9 g,
98%).

MS (ESI, pos. ion) m/z: 315.1 (M+1); LC-MS Rt: 2.919 min,

"H NMR (400MHz, CDCL:): 8 4.05 (s, 3H), 4.07 (s, 3H), 6.41 (d, J=5.2Hz, 1H), 6.51 (dd,
J=2.4Hz, I=8.8Hz, 1H), 6.57 (dd, J=2.4Hz, J=11.6Hz, 1H), 7.04 (t, 1H), 7.42 (s, 1H), 7.60
(s, 1H), 8.48 (d, J=5.2Hz, 1H).
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Exanple 73

(R-1-(4- (4 (6, 7-di met hoxyqui nol i n-4-yl oxy) 3-fl uorophenyl car banoy1l) -
S-met hyl - 3- 0x02- pheny1- 2, 3- di hydr opyrazol - 1-y1) pr opan- 2- %

2- ami noace‘?f"atz%1 MYfbchloride 0 Ph NH2 2 x HCl  Step | )CT/US2010/627360
5((3, 4-di met hoxyphenyl am no) met hyl ene) - 2, 2- di net hyl- 1, 3- di oxane-4, 6-d
I one [00279] A m xture of 3, 4-di net hoxybenzenam ne (10 g, 65 mml) and
CH(0C2H03 96, 2 650 mmol ) in a 500 nL of round-bottom flask was
stirred af ePéb?ﬁ)ﬁ%ﬁf’p@r7aﬁ"i']F‘E°’TY8'|“n‘?§E°4ﬁ’lﬁ’@ﬂésﬂumophcnyl) 1-(2-hydroxypropyl)-

2, 2- Di met Bytderill -3-08b-0%A081-4 3 Gl iRBI-fRabled-cditvxiiRE) Was then added

and t he react| on m xture was heated at 90C for 3.5 h. The reaction

sol ution ool e V, h The .sal | ect ed by

filtrati o &8 5 an@? %Bg‘iﬂt‘oé‘y iaqlipr2- 36‘?’8%@ g?f’z?ﬁ‘_lﬁlﬁ)e to

?1;5 fS ?r d the.o g,t(l(ﬂémnmﬁm(m 1a@- lﬁdq?ajrpeopyﬁlshﬁwmcvﬁemg(hwyl 2, 3gd1hl}&5>N5% VS
, POS..i0on ; - ; :

Laoomb. - BB 0fi 2 BE L0 Nppmalig P o T alliy wasglehl Ty

J 4 4 EZ 291%555 2 1e}70.058Hhq1), BalBGed sy HAFY (10.319 0(0dd mol)E6pdtibns. Tl Hachdrz ,

7 47 7.62 ’m‘fe&%é’“r?d 6@00%:%“ 2 I’é”‘g&ﬁi‘l’ %%“d@ ’é‘ﬁ'e‘ég’mg anﬁ“%% The

8.53 (d, daz8&iddhrxtuthlas whiheO&/ith svatet () mISB3e [Th@ preanic phase was dried over

6, 7- di net

[00280] 5 4%&}?‘3 %ﬁdﬂ'&%k&trme Jn i ué)rr’ll"}he A su:lute waF elp{%t'jxlhzéedén 8m%rybufrﬁ otlEt?Ag/ Wi oxan

e- 4, 6- di berenq (56 nL, gy =521)r1mgltf6) thevtide @dweuhdtas a@alpwdldmhed? 1688294,

round bottom fl ask contai ning 1-phenoxy benzene (100 nmL) at 230C. The
react i on WBIESE pos ) hgr 55 .31 &6dMS Rt: 3.753 min;

'H NMR (400MHz, CDCly): & 1.21 (d, J=5.4Hz, 3H), 2.88 (s, 3H), 3.75 (d, J=3.2Hz, 1H),
3.85 (m, 1H), 4.05 (s, 3H), 4.07 (s, 3H), 4.11 (t, 1H), 6.58 (d, I=5.6Hz, 1H), 7.19 (t, 1H),
7.34 (m, 2H), 7.44 (m, 2H), 7.54 (m, 3H), 7.60 (s, 1H), 7.95 (dd, J=2.0Hz, J=12.4Hz, 1H),
8.49 (d, J=6.0Hz, 1H), 10.91 (s, 1H).

Step 6) (R)-1-(4-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenylcarbamoyl)-5-methyl-
3-oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl-2-(tert-butoxycarbonylamino)

acetate

[00284] To a solution of (R)-N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-
fluorophenyl)-1-(2- hydroxypropyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-
carboxamide (2.0 g, 3.5 mmol) , N-Boc-glycine (1.23 g, 7.0 mmol) and DMAP (0.86 g,
7.0 mmol) in CH,Cl, (45 mL) at 0°C was added EDC solid (2.02 g, 10.5 mmol) in
portions. The reaction mixture was stirred at 0°C for 2 h, then warmed up to rt and
continued to stir overnight. The reaction mixture was diluted with CH,Cl; (50 mL), and
washed with 0.5 N HCI aqueous (20 mL), saturated NaHCO; (20 mL), and followed by
brine (20 mL). The organic phase was dried over Na,S0, and concentrated in vacuo. The
residue was purified by a silica gel column chromatography (n-hexane/ethyl acetate at the

ratio of 1:1 to 1:8) to give the title compound as a white powder (2.43 g, 95.2%).

MS (ESI, pos. ion) m/z: 730.3 (M+1); LC-MS Rt: 4.534 min;

'"H NMR (400MHz, CDCL:): 8 1.14 (d, J=6.4Hz, 3H), 1.434 (s, 9H), 2.86 (s, 3H), 3.69 (dd,
J=5.2Hz, J=17.6Hz, 1H), 3.84 (m, 2H), 4.02 (d, I=9.6Hz, 1H), 4.05 (s, 3H), 4.07 (s, 3H),
4.11 (t, 1H), 5.02 (s, 1H), 6.43 (d, J=5.2Hz, 1H), 7.18 (t, 1H), 7.30 (d, J=8.4Hz, 1H), 7.38
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then cooled to 120C. n-Hexane (100 nlL) was added to the solution to
all ow the product to precipitate out fromthe reaction solution. The
m xture was _further stirred at rt overnight. The solid was coll ected

and cryst AYPPYEF % a sol ution of Et0Ac/ n-hexane (50 RETUSPRIVR273¢) 1)

to afford the title conpound as a brown solid (10.2 g, 95%. Step 3)
4- (2-fluoro-4-nitrophenoxy) -6, 7-di net hoxyqui nol i ne [00281] A sol ution
of 6, 7-di net hoxyqui nol i n-4- ol 50 , _0.244 nol) and Cs2CO3 %159 g,

0. 485 ol S0 7Y CHERD (300- hiT) 740 Bk BB ETI S QU Hadier 5. BB A

t enper at ure §ief | I(mm(sll, ;D fluoro-4-nitrobenzene (42.7 g, 0.268
nol ) was then added d ,gvmse After stirrin rt for 3.5 h, the

Mot o 565 R Gl D oxmuiagin o e pisaeroy ks tidided

to the resicdelalph&lybpeisy@iopRaghl-t §Ophat 11)1@- Wasoasbihit heHo-Q¥RkiAs ght for
precipitation. The soli d was collected by filtration and further

purified 5|I| col h 0 t QA gi ve the
title co oun as gop ut1 “eﬂfk%‘g‘a@ﬁgﬁ' r%éﬁfyé“&’g 9‘2‘5)3"3’ I%IS (ESI, pos.
ion) nlz: ﬂ@oﬂr&phtn;(lédhiia)noyug»mahﬂsa -0X3: Bﬁhbnyrmj th‘ﬂ’dk@y(ﬂdﬁlO]M‘]ﬁ),ropﬁE@lyB)
54.04 (s, 4. 07 d (L ,
725 (o, SEekunttpn e ue o g ST RS0 i e SRl gl
J=9. 6Hz, 1H)L, of 8at&8ted HICl IrEtOBE3 mLHhe Sbation A:h)xmre was stirred at rt overnight.

4- (6, 7-di | I 0282] T,

ol Ut on of A SRS et S e R S R Gt S ) L. 0
g, 0.046 Wi prodwtivadidier (vashed glth BtO¥sk (ApiL)<3} wdﬁn@d—ﬂﬂdma(:mﬁ()owm;ghv/ vV =
4:1) was { Wﬁ rt. The reaction

m xt ure vvg)g‘l%ﬁgje{%lée@%%% daugme%hﬁ?gsgﬁ% téol ed dowmn to rt. Celite
(10 g) VVaﬁISéE@I” @sdféﬁﬂn/an@ko%t(t\m m&@rm%%z%ﬁn The mixture was
filtered an sol1d was wash w th MeOH (20 mix3) and DCM (20

m.x3). Thél NMR edMHndDWashbe? % +16.438, 3, H78 cattir hieddN=BCX8
aqueous. X% t mine
anbl ned %?%gﬁﬁfciﬁoﬁggs@g%&grs\éﬁagghe ﬁﬂ 4 (b 3%’:%(‘0 ﬁgg%)&%ér(l ed over
Na2SO4, ahd, 66?1(%?!11)5 abel I70 A Ud. 7 64 gidvklélHdeV BHE.SbD.i P 6((0 28).g,

8% . M5 4 M | HNMVR
(4(§%M—Iz C%zscdlm 29991736§ﬁ){)f‘ﬂ776|$ 315 8307((?4*};2?_1#251%2%( J53§<dr2ﬂz Ty

6.51 (dd, J=ﬁ3ﬁz4%) l(h%siﬂa\ﬁi 1H), 6.57 (dd, 1=2.4Hz, 1=11.6Hz, 1H),
7.04(t, Ydampe#2 (s, 1H), 7.60 (s, 1H), 8.48 (d, 1=5. 2Hz, 1H).

(S)-((R)-1-(4-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-fluorophenylcarbamoyl)-5-methyl-3-
oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-yl) 2-aminopropanoate hydrochloride

Q. Ph

F H \NN Q

:@’ e /u\rNHz 2 x HCl
0 &0

Step 1) (S)-((R)-1-(4-(4-(6,7-dimethoxyquinolin-4-yloxy)-3 -flucrophenylcarbamoyl)-5-
methyl-3-oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-y1)2-(benzyloxy-

carbonylamino)propanoate

[00286] The title compound was prepared according to the procedure described in
Example of 73 Step 6 by using (R)-N-(4-(6,7-dimethoxyquinolin-4-yloxy)-3-
fluorophenyl)-1-(2-hydroxypropyl)-5-methyl-3-0x0-2-phenyl-2,3-dihydro-1H-pyrazole-4-
carboxamide (4.1 g, 7.2 mmol), (S)-N-Cbz-alanine (3.2 g, 14.4 mmol), The title

compound was obtained as a white powder (4.2 g, 75.1%).
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Step 5)

(R -N-(4-(6, 7-di net hoxyqui nol i n- 4-yl oxy) - 3-f | uor opheny1l) - 1- ( 2- hydr oxy
propyl) - 5-nethyl-3-o0xo0-2-phenyl-2,3

- di hydr o- ﬂpﬁ'&lf’é%f% 4- car boxani de [00283] To a sol uti ofC&US2010/027360

4- (6, 7-di met hoxyqui nol i n- 4-yl oxy) - 3-fl uorobenzenam ne (5.0 g, 0.016
nol ) and

(R -1-(2- Ipydroxypropysz - met hyl - 3- oxo- 2- pheny1- 2, 3- di hydr olH pyrazol
e- 4- car boXyNMR &odi e 231\@30)05(1)22(4111)*6)41421;13}@4262@ Fﬁoﬁizniljl), Ao 6C was

added TEAy{5s30, 0084, I ke i2h| S0 5B OO B @Bl Tl i

portions. ctlon M xtur€ was stirr
to rt and4dbfit ITHudl7 tsolkt §.06 GyvAEDNS-ghid, I=TIR8lzr H@c@ ‘i’rQ)ﬁdeﬁ=Q§HF d=0bldz,

washed wi 1l ¥kt 11639010000 THO-PHANIE 7R SRS M 86 QS Na2SO!

and concentrat ed 1 n vacuo. The residle Was in a fMmxture

of Et 0Ac/ Ak AEX 8RB0 M. 2,799 (¢, 152.91y, QTMéHtZHéTW 23 @ E9Peuld, as a

pal e yeI I 9‘66§PhistEfz71ﬁ)H@@ gﬁi 13%@ M5 (ESL pos. ion) mz: 573.3 (Ml);
LC- MB Mz, 21 (d, J=5.4Hz, 3H),

2. 88 (s 8tep 2) §)-¢B)-1 {4-(é67-dimpthoxyquiyolingd- Blgxx)ﬁrﬂmwhewloe@a@gyl) 3H),

4. 07 13l y; aR Iz t, 1
2 34 Ersn r%%yl 34(»&'012 FﬁenYIZZ]I-Dﬁ,h h}}(ﬁe (Sﬂl I%Tép ﬁ'jéﬁo) ﬂii?lﬁ%_p{%p%nga?e (95 (dl(;)

(R 1. (4- QRECB, 7 dmtsﬂw%yéﬁﬁéa?s DA g bon s TSPk baroy1)

5- et hyl Bﬂwfm}ﬂnmaﬂmo@ samdﬂ]hwﬁwpmmzsldmycmfymamr Piprdpar2(t ert - bu
t oxycar bo 02 4] To

ol
R R AT By RERb Rt e g ot RSy el Aaniure ofEOAe
hyd[) oxypr gpyﬂ))aﬁd meom(m BLpxa-addqalvanlitie 2m3unt o BaAT gﬂ%«ﬁy%g‘zﬁlualteé- g
Boc- 1. 7.
B o et 20 s et MR b Je Rt MRS ey Rm g g

(2.02 g, thén purgmioriih HImT]meianommxnIhwwﬂmﬂ atonfon2Xininues wassr Hi | rred at
0C for 2 [t n ntlnu . The
eact on gl TR Pt o PR B S e Ao Mo R IR 1 o€
N HC1 aqufltras ué(onthy pexsstepimatedaitetNaHCO3 (20 nl), and fol | owed by
brine (20 nL). The organi c phase was dried over Na2504 and

concent r abteri3) (B)-(RE d-(4Tlag-dimethehyauinglin-fyipxHi3ethotphaykibargey gl

col um chyofRt-OgLaP Y N&K et vl v abeq ? of 1:1 to
1:8) to gi gtgﬁt he Otlllt;hégﬁcérrpoﬁﬁ{yas a |‘$}g p?\/@?aﬂq] réfjghé% 95.2% . M
(ESI, poshydrashlprigg z: 730.3 (Mrl); LC-MS Rt: 4.534 mm 11-1 NMR
(400M—Iz CDC13): 81.14 (d, 5=6.4Hz, 3H), 1.434 (s, 9H), 2.86 (s, 3H,

3 69 El dg . [062€8] 2Hz Tﬁ:—tﬂtl?: cﬁiﬂéouna 343 preﬁar&ﬂacédl‘ﬂm the ﬁ}o&am{: descbel- 1152% (d

1H),
J 5 2Hz, E’#@PPIWIF%%P 1 PY “31]-%1)('3) é{%b("(@ (%g -dgn%ﬁ[y‘yqthn-ﬁylg)gf (d,
J=7. 6Hz, ﬂlH)mphE’nﬂBarb&noybh&metﬁyl%xotz-phbhm,z SZaiBfirdpyrazdH)y)propa 28,
J=12. 4HZ "2 &mmogropanoate (1(69 3 mig, 0. 2?’)_'me01% an(? a saturatedzH((Jl solut1|o_lq in EtOAc (5

mL). The title compound was obtained as a pale yellow solid (160 mg, 87 %,).

'H NMR (400MHz, d°>-DMSO): § 1.11 (d, J=5.2Hz, 3H), 1.35 (d, J=6.4Hz, 3H), 2.84 (s,
3H), 3.82 (dd, J=6.4Hz, J=14.4Hz, 1H), 4.01 (s, 3H), 4.03 (s, 3H), 4.07 (d, J=8.8Hz, 1H),
4.10 (, 1H), 5.01 (s, 1H), 5.22 (d, J=3.6Hz, 1H), 6.40 (dd, J=0.8Hz, ]=6.0Hz, 1H), 7.16 (1,
1H), 7.22 (dd, J=2.8Hz, J=12Hz, 1H), 7.27 (1, 2H), 7.41 (m, 1H), 7.47 (m, 1H), 7.55 (m,
2H), 7.90 (dd, ]=2.0Hz, J=14.4Hz, 1H), 8.28 (d, ]=9.2Hz, 1H), 8.66 (d, ]=5.2Hz, 1H),
10.85 (s, 1H).

Example 75
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Step 7)

(R -1-(4-(4-(6, 7-di met hoxyqui nol i n-4-yl oxy) - 3-fI uorophenyl car banoy1l) -
5-nmet hyl- 3-0x0-2-phenyl-2, 3-di hydropyrazol - 1-yl ) propan-2 [}/

2- ani noac e 2RI F chloride [00285] To a sol ution of PCT/US2010/627360
(R -1-(4-(4-(6,7- d| met hoxyqui nol i n- 4-yl oxy) - 3- fl uorophenyl car banoyl )
- 5- et hyl - 3- oxo- 2- phenyl -2, 3

- di hydropyrazol - 1- yI)propan 2-yl 2-(tert-butoxycarbonyl am no)acetate
(100 ng, OnBH-Gribimethoryinglie- 4 isylpyydivaylcadamey!sSmethyh3-ext-2m at ed HCL
in EtOAC pRenyld,3-dilp@opRAGL1- 2ALY1©-WASoaddthtk hRRbcBloriid Over ni ght.

The sol i dbf O?ered wgs ﬂ(S:)g Lec?g%regndwwas crystal I}?goed in MeOH Et OAc (20
m., v/iv = 1.5). The p# et s further washed with Et0Ac (5 nlLx3)
and dried under vac OVELI% 2 $gfford the title conpound as a
white solid (88 ' (ESI, pos. ion) mz: 630.3 (Mtl); LC-MS

Rt: 3.323 nin; $H NVR (400MHz, CDC13): 81.09 (d, J=6.4Hz, 3H), 2.78
(s, 3H), ?;m 5=3.6Hz, 5=9.6Hz, 1H), 3.82 (m 2H), 3.97 (d,

5=2. 4Hz, 04 (s, 3H), 4.05 (s, 3H), 4.35 (m 1H), 4.89 (s, 1H)),

6.98 (d, 3=6;dHz, 2
762 (m 35 DR O-fefob S e Lyt longpd b 20
5=12. 8Hz, 2—191‘1911)'1-33{3131)1(1@1)3!@20618'l-hr0pal+#yl2 161t DStog warbbkamibjasgetae: 74
(S)-((R)-1-(4-(4-(6, 7-di met hoxyqui nol i n- 4-yl oxy) - 3-f | uor ophenyl car bam

oy1) - 5- metdayio) 3- ome @a&faﬁmndam% pgéhéw&iacem@mh dalmyéd)lerd%a@ed%nyl)
2- am nopr opanoat 7§@yepr ochloride o P 1)

(S) - ((R) - Esgquplgof cchyrising ERylod wétoxyrrepyD NG {6y (Y - mhqu@éﬂngnw car bam

oyl)-5- yloxy)%yrldm 3-y] -5- methyl 3- oxo-2 -phenyl-2,3-dihydro- lH—pyrazole 4-carboxam1de
met hyl - 3- oxo 3-di_hydr opyrazol - propan- 2 \C/ )Zﬁébenzyl oxy

car bony! afft %1%)7&‘6‘}3 X%{?%" %‘W%B@]"‘ﬁgelstg pmel, § nhQHs

accor di ngLTP) e iRk esRsbhEwsleSaidedada pale yellow solid (4.32 g, 80.2 %).
'H NMR (400MHz, CDCL3): & 1.14 (d, J=6.4Hz, 3H), 1.43(s, 9H), 3.85 (s, 3H), 3.67 (dd,
J=4.8Hz, J=18.4Hz, 1H), 3.81 (dd, J=4.0Hz, J=15.6Hz, 1H), 3.89 (dd, J=6.8Hz, ]=18.8Hz,
1H), 3.98 (s, 3H), 4.04 (dd, J=8.8Hz, ]=24.4Hz, 1H), 5.01 (m, 1H), 6.43 (d, J=5.2Hz, [H),
7.23 (dd, J=2.4Hz, ]=8.8Hz, 1H), 7.37 (dd, J=1.2Hz, J=7.2Hz, 2H), 7.42-7.48 (t, 2H),
7.49-7.58 (t, 3H), 8.24 (dd, J=2.4Hz, J=5.2Hz, 2H), 8.37 (d, ]=8.8Hz, 1H), 8.60 (d,
J=5.2Hz, 1H), 11.19 (s, 1H).
Step 2) (R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-ylcarbamoyl)-5-methyl-3-oxo-
2-phenyl-2,3-dihydropyrazol-1-y[)propan-2-yl 2-aminoacetate hydrochloride

(00290] The title compound was prepared according to the procedure described in
Example 1 Step 3 by using (R)-1-(4-(5-(7-methoxyquinolin-4-yloxy)pyridin-2-
ylcarbamoyl)-5-methyl-3-oxo-2-phenyl-2,3-dihydropyrazol-1-yl)propan-2-y12-(tert-
butoxycarbonyl amino)acetate (100 mg, 0.146 mmol) and a saturated HCI solution in
EtOAc (3 mL). The title compound was crystallized in MeOH/EtOAc (20 mL, v/v = 1:5)
to afford the title compound as a white solid (84.2 mg, 76 %).

'"H NMR (400MHz, d*-DMSO): 8 1.09 (d, J=6.0Hz, 3H), 2.80 (s, 3H), 3.79 (dd, J=5.2Hz,
J=17.6Hz, 1H), 4.00 (s, 2H), 4.04 (s, 3H), 4.30 (dd, J=9.2Hz, J=16.4Hz, 1H), 4.89 (s, 1H),
7.01 (d, J=6.8Hz, 1H), 7.44 (d, J=7.6Hz, 2H), 7.55 (t, 2H), 7.63 (t, 3H), 7.74 (s, 1H), 7.97
(d, J=8.4Hz, 1H), 8.43-8.52 (m, 2H), 8.99 (d, J=6.4Hz, 1H), 11.28 (s, 1H).
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Exanple of 73 Step 6 by using

(R -N-(4-(6, 7-di nmet hoxyqui nol i n- 4-yl oxy) - 3-

fl uor ophe - 1-(2- hydroxypropyl) - 5- net hyl - 3- oxo- 2- phenyl 3-di hydro
-1 I—I—pyrazyé%%ﬂylgép oxamide (4.1 g, 7.2 mol) , (S)-N ’%F%H’P?Vé 0
(3.2 g, 14.4 mol). The title conpound was obtai ned as a white powder
(4.2 g, 75.1%.  11-1NWVR (400MHz, d6-DMSO): 8 1.14 (d, J=6.4Hz, 3H),
1.39 (d, 1=6.6Hz, 3H), 2.86 (s, 3H), 3.84 (dd, 1=5.2Hz, J=17.6Hz,
1H), 4.03%xampl§d$ 4 05 (s, 3H), 4.07 (d, J=9.6Hz, 111), 4.11 (t,

1H), 4. 97(15(1\1 @Akh-3- 5 r@aroéqas aZakpiko[2. 5}h313a1{ed5.-y1 2)?25 n&hﬂ)xyqﬁméﬁ)n 4dd,

J=0. 8Hz, J;% 1]{{,]( 570 2 =12Hz, 1H),
7 27 (t, ﬂqj(y) %Olihﬁlgyl)\; -l rgggletlmcyclq_gxﬁpane,1,A7d1gqﬁ1‘70x§1|n|)de)? 55 (

211), 7. 9@m{ndskctalctddfdtoride=14. 4Hz, 1H), 8.28 (d 1=9.2Hz, 1H), 8.66
(d, J=5.2Hz, 1H), 10.81 (s, 1H). Step 2)

(9-((R-1- (4 (4-(6, 7-di net hoxyqurf i R 3 fl uorophenyl car bam

oyl)-5- nethyl - 3- oxo- 2- phenyl - dr p ra 1 yl ) propan- 2-y1)
2- anlnopropanoate [00287] To a soI tron of

(S)-((R) - 1 épé&G 7- dIﬁEPW ol i n-4-yl oxy) - 3-

quoropheﬁv -k 0x0- 2- phenyl - 2, 3-di hydr opyr azol -
yOpropan-2- y02- (b oxy carbonylanlno)propanoate(ZOO ng, 0.257

nmmol) in a mxture Et 0OAc (15 nL) and MeOH (10 nli) was added

catal yti cs@ppy n{rl pgcegguy@og,r%gan%arb&%/peww wat er content, 20 ng) under
N2 at nosphere. The suspensi on was degassed under vacuum and then

purgedvm Th C ture was stirr rt for 20 m nutes
under Logfl#_ﬁon ?Fﬁ ﬁ’r‘&ﬂﬂTéth%g}'oxfog?tPré’ta@cﬁ%a%&séjﬁgm Pd&igeae (k8¢ washed
VSvi th g/;sOHn@wﬁadaéd poldssiurh ichibomiteq 8218 @ 0D dmdl el vedtby S {2efibrofBREEnat el y.

t e . . .
(9) (R 1- (-1 24 mmel) e RASHPR T BFRe 25 A0y e S FRpPaRRatip 258 banoy
1)-5- net ﬁ}]dre(BTho(ﬁkrﬁtcmengdcerﬁl;a&ddi Wy, @mytmaﬁz@lhucﬂ.w%qmﬁﬂﬂﬂﬁra&ﬂmikel
2- am nopr anoat e dr Q ound
pr epar ed gogcor Q%/%a 9‘%2 (;(Bp)e%‘bgé nﬁ’@% ?etﬁghr‘["idﬁh r‘r‘B’InBO“f ep 3 by
using (S) G((loﬁrR)Ssdil-((l&?(gAéq%) 7 di met hoxyqui nol i n- 4-yl oxy) - 3-
f I uor ophenyl - car banoyl) - 5- net hyl - 3- oxo- 2- phenyl - 2, 3- di hydr opyrazol - 1-
yppr opan- MSyESL posaieithopr BidModke (165.3 ng, 0.257 nmmol) and a

obt af nod ADMEGAET A RS- (3G Houh: Mt e onD”
d6- DVBO) : 438*145(1( -1=5.2Hz, 311), 1.35 (d, 1=6.4Hz, 3H), 2.84 (s,

3H), 3. 8250 ctndEBedtmona s 3H), 4.03 (s, 3H),
4H2)7 (d, e ﬂ}ﬂaﬁ %%a%ﬂ"é I’Oﬁm bq{?ﬁfl(gs lH)H) 5. 22 (<(z|S 1= |?_>|)6Hz,

ik 83240[9&%ng (ﬁ%ﬂ% 00t 9t ‘PP"d Wmc@l’ﬂ%ﬁk “(dﬁ%‘ddfi%ﬂllylﬂ azvt%{%b’ﬁ ; gl—l) 7.55
( m 2H), ﬂro&aa(adﬁ)xylatezls()ﬂg 10%%]}%&}1}33 Eblid (81.28¢, 190 miod; RltEwed by

.66 (d, p- to?uene su’lfomc aéld%l 9 g,510gnmol) After stlmnrépalt 1t fo7r58 hrs, the reaction mixture
was extracted with diethyl ether (200 mL) and washed with 80 mL of water. The organic
phase was then dried over anhydrous Na,SO, and concentrated iz vacuo. The residue was
purified by a silica gel column chromatography (1:30(v/v)EtQOAc/n-hexane) to give the

title compound as colorless oil (16.68 g, 71 %).

MS (ESL pos. ion) m/z: 235, 237 (M+1);

'H NMR (400MHz, CDCL): 8 1.27 (t, ]=7.2 Hz, 3H), 1.59 - 1.64 (m, 4H), 4.19 - 4.24 (q,
I'=14.4 Hz, J,=7.2 Hz, 2H), 4.49 (s, 2H).

Step3) 5-((R)-a-methylbenzyl)-4,7-dioxo-5-azaspiro[2.4]heptane
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(R -1-(4-(5-(7-nmethoxyqui noli n-4-yl oxy)pyri di n-2-ylc
ar banoyl) - 5- net hy1- 3 - oxo- 2-

h 1-2, 3-di hyd | Thyl 2-y1l 2- tate
Eygpgcm or"}"aé"X 1 razo yl) propan-2-y am noace Ao T/Us2010/027360

(R-1-(4-(5-(7- nethoxyquinolin-4-yloxy)pyridin-2-y|carbanny1)-5-nethy
| - 3- 0x02- pheny1l- 2, 3-di hydr opyrazol - 1- yOpr opan- 2-y12- (tert-but oxycar bo
nyl am no) - Acet at e 00289%The title conpound was prepared according to

the proceflie&ldescrPBédfuiian detipl-@-tsemapgetgyeyplopropipegpahonyate (4.7g, 20

(R) - 1-(2- by KYHFQMTL »Nrs@@de@ RITEHRMY Wekby RHide2 85 24 mmol) and BN
yl oxy) pyri di n)q ) -SZoxo Zﬂlghe#\ﬁyl-z eg-d-g ydnrn?:)m )1Ia-111p 3fazol e-4

- car boxanf¥ & ﬂo ?“th’l) fiﬂ@s SHWBS 1t 1t Qe %Swsdhwﬁﬁten [xtyrg Was copsengra
Shangha: Hanh eRg teh@miue ahs Eacted i Etomwo hitd)anERanetIth \W@t& Q@t ai ned
as a pale

|l ow salid
31.14 (d, "‘ﬁér hg ppmb ‘%ﬁ%orgaflczl’g?‘gb W@'Fi)’“e‘lsov%a“{l%‘ko‘éi‘(f}s@y ilprediagd the
J=4. 8Hz, Jrh& wesizoncddida)ed nawﬁ:lo (T!ﬂélresﬂnélw&@nﬁéd:lﬂyi Sitda eljcbhlmn?’ 89 (dd,

J 6 8HZ 1étrwatgﬁ?phyé& i%ﬁ ?fB ndgichtp‘gz %{nf(il)nd aga jécg)lotvd‘.ahd8 @ﬁé g4$_(§%24 ake,

J88Hz 7 37, . J=7.2Hz, 2H), 7.42-7.48 (t, 2H),
7.49-7.58 (ES%PBSIO@d'E’Z%]’c%Nﬁ L) aHz. J52||:|)|z 2H) | 837Ed K

1=8. 811z, 'HWR@OMH@@DC];)SS Pb¥&- ldﬂ-{)n 413,159 - (153 (d, 5.6 Bt,SpD),2)49 - )
R) - 1-(4-

(R 3 o 5 e BeL s YL PP 4 S0 £ TRy g oot
hydr ochl ofliide [ 00290] The titIe compound was prepared according to the
iR A ke S

yl car bano 5- et hyl - 3- oxo 2 henyl- 2, 3-di hydr opyrazol - 1-y1) propan- 2
-yl12-(ter @éﬂ%xycaﬁ"%wpm&w ﬁ&ﬁé@é{@@@ ¢ 208 mpraoD I}G)} THFg40mib) Yasand a

sat ur at ed,dded tioP i
Cryst al |1 s S of %(%m“i&ﬁ’%eﬁlm’ 0TS ghasfiks ROROUTEOERSY,

conpound BE0R REHE € 0gwiat0 (@4 he reggion pextyge, WaiﬁlWR‘Q@fw%rS her DVBO) :

8 1.09 (dwarilireﬁugldzso °8lhd c&t@@d&@sﬂr@dﬂk hrngKegreﬁcﬁlign mixtire #aZthenlcobled 6 HZ
1H), 4.00 1=9. 2Hz, 1=16.4Hz, 111),

4o (o, o) Cand B0 PLERIRO (10 1) wort aileg T sipeisiop wes Fferedy 55 (1

(211) 2H)7 6ahd(the fildi wa% co?léen(rStﬂ f{w"&heuoil‘%eére(xﬂhe vﬂlas m{lﬁéa,by 111:,114):91 %eﬁ;cdlé’mﬁ 52
m : : : S .

1- (N- (4- (8 m(%ﬂ“(%iﬂﬂ’%’féiyyz%%-%%{zgw%ef&z%ﬁ REp Aheditls cmq%bb%@wl%

met hoxy quain@l4i g)85%%).

yl oxy) - 3-fl uorophenyl) - N- (4-f | uor ophenyl ) cycl opr opane-1, 1-

di car box amSdEJL; p&-ioaimaada8éal)e hydrochl ori de

Step5) 7-hydroxy-5-azaspiro[2.4]heptane

[00295] To a solution of 5-((R)-u-methylbenzyl)-7-hydroxy-5-azaspiro[2.4]heptane
(2.4 g, 11.1 mumol) in ethanol (30 mL) was added the catalytic amount of Pd/C. The
suspension was then stirred under H; for 3 hrs. The suspension was filtered and the filtrate
was concentrated i vacuo to afford the desired compound as light orange oil (1.23 g, 98

%). The crude product was used for the next step without further purification,

MS (ESI, pos. ion) m/z: 114 (M+1).
Step 6) t-Butyl 4-(7-(benzyloxy)-6-methoxyquinolin-4-yloxy)-3- fluorophenylcarbamate

[00296] To a suspension of NaH (184 mg, 7.68 mmol) in THF (20 mL) was added
4-(7-(benzyloxy)-6-methoxyquinolin -4-yloxy)-3-fluorobenzenamine (1g, 2.56 mmol).
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Step 1) ethyl 1-acetylcycl opropanecarboxyl ate [00291] To a sol ution of
et hyl 3-oxobutanoate (26 g, 200 nmol) in acetone (500 nlL) was added
82.8 g, 600 mml) followed by 1,2-djhbronmoeth

pot assi um (
(45.12 g, ‘g‘ié&mﬂ’% The reaction was refluxed for 24 WF?US?%&/O”%“

reaction mxture was then filtered. The filtrate was concentrated in
vacuo, and the residue mas purified by a silica gel colum
.Et QA¢/ n- hexane) to afford the title

oo R rdisi ol S g i (Boch (1 1 5.1 350D diep Sidgi o s pienpy: 157
(MHL); 1HTMRadt16@@J¥&%ntlﬁB@h@%xr atin ﬂza(r) 326n, "1115 Mcﬁdél,wal qﬂen@hdﬂlmth?ﬂ.ﬁ)ter (A. 45
s, 411 { e

L o b ik as fStusrt Pl mRishaeitist ot S b e R oac s teq CBrCl

r ound- bot '(Zi))nﬂcb ahdl aatér M/&&lls‘}dldﬁdrg@ﬁlh%{yerﬁﬂﬁgqﬁab&ﬁyﬁeﬁnver NaZSBOé, and 20
propanecarbox t.e 1. 1
ARG AR G A R S RN
stifling @tOAC:Haane3115) ®,affolighd tRaiomPoundiax light @ellbafox {80 atgeeiowi t h

di et hyl ether (200 nL) and washed with 80 nL of water. The organic
phase masNEHEEIdmiEd)mﬂe#ﬂéhh@dbdmsMNﬁQSQWSaMd concentrated in vacuo.

(1 300w vy ERDRS R RSB 1,70 & P bt P oma I o SRR s o
(16. 68 g, P12 I% IHMS QESI09P Ok J=8.4M), 1H),7.1483991 3173 (ANA=] ) EI), T EVONSRIH),
oG P & F (b AR 190 e R0 b B, S
54(R) - a- ik h’;ﬂﬂa‘én 2411, 7-549- 7.582 6k 6=13-2diza 13}, 7 6P D(sAIHSpt48:8e461 (d, J=5.2 Hz,

1H).

Step 7) tert-Butyl 3-fluoro-4-(7-hydroxy-6-methoxyquinolin-4-yloxy) phenylcarbamate

[00297] To a solution of tert-butyl 4-(7-(benzyloxy)-6-methoxyquinolin-4-yloxy)-3-
fluorophenylcarbamate (800 mg, 1.632 mmol) in ethanol (50 mL) was added a catalytic
amount of Pd/C. The suspension was stirred at rt under H; for 3h. The reaction mixture
was filtered, and the filtrate was concentrated in vacuo to give the title compound as a
light green solid (650 mg, 99%).

MS (ESI, pos. ion) m/z: 401.2 (M+1); LC-MS Rt: 3.097 min;

'"H-NMR (400 MHz, d-DMSO): §1.499 (s, 9H), 3.954 (s, 3H), 6.328-6.341 (d, J=5.2 Hz,
1H), 7.285 (s, 1H), 7.321-7.334 (d, J=5.2 Hz, 1H), 7.348-7.391 (t, J]=8.4 Hz, 1H), 7.506 (s,
1H), 7.631-7.665 (d, J=13.6 Hz, 1H), 8.391-8.404 (d, J=5.2 Hz, 1H), 9.763 (s, 1H), 10.175
(s, IH).

Step &) tert-Butyl 3-fluoro-4-(7-(3-hydroxypropoxy)-6- methoxyquinolin-4-yloxy)

phenylcarbamate

[00298] To a solution of tert-buty! 3-fluoro-4-(7-hydroxy-6-methoxyquinolin- 4-
yloxy)phenylcarbamate (400 mg, 1 mmol) in DMF (4 mL) was added K;CO3 (276 mg, 2
mmol) and 3-bromopropan-1-ol (154 mg, 1.1 mmol). The reaction was stirred at rt
overnight. The solvent was removed, and the residue was partitioned between water (10
mL) and CH,Cl; (20 mL). The organic layer was separated, dried over Na;SO,4 and
concentrated in vacuo. The residue was purified by a silica gel column chromatography

(EtOAC to 10% methanol in EtOAC) to give the title compound as a light yellow solid
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WO 2010/ 111063PCT/ US2010/ 027360 [ 00293] To a sol ution of et hyl

1- (2- bronmoacetyl ) cycl opr opanecar boxylatc (4.7g, 20 mol) in THF (60
m.) was added (R)-a-nethyl benzylamne (2.9 g, 24 mol ) and Et 3N (4. 04
g, 40 mMmolWO2R/PiaEsStirring at it for 3 days, the reacPCEASAHIRPITIQ
was concentrated in vacua, and the residue was extracted with EtOAc
(50 m.x2) and washed with water (30 nlL). The conbi ned organi c phases
were dried over anhydrous Na2SO4, filtered and the filtrate was
concent r af®d nig6¥acua. The residue was purified by a silica gel

col um chromat ographg/ Et0Ac) to afford the title conpound as a
yel | ow soMXAEEB pebiag) mEgods9.-2 (M 1):EE-MSFs3-0316w0: rn/ z: 230 (M+1); I H

NVR (400M1LN@§.“G§MHZ§C@)C§§-5 11539Qs 66, 2415b)0.21% (8 2mH)13. 6554 6h3 6(9, Fx6 He,
311), 3.49 - 3.53 (d, J=17.6 Hz, 1 3,83 -3.88 (od’ J=17.6 Hz, 1H),
5 80 - 5 82 J@g.zlﬂ%ﬁ;37992@,3}1);4.@90-(1@?9 @) =5-630 garf.0 Hz, 2H), 6.363-6.377

54(R) - a- med, g drN2¥ )6 961 g%@ﬁ)?)?b6§7.@§@($lpj4595_[}?z, ﬁg};@ﬁh@ﬁ.@s{ Q0294H%0 a
suspensi on_of Lij A1H4f)m(éo. 59, 26.2 mmol) inT 40 rrL% was added a
sol ution &f:34PRs. H ?Mﬂéﬁ’z@w:"ésﬁ-(@jilﬁ%%stgégpﬁ’?@[ 1 fopt ane
(3.0 g, 18z4myol) in THF (10 nL) at 0 C. The reaction mxture was

stirred at O for 2 hrs, then warped up tQ 50 C and continued to
stir for BERPE-UridtertaBHpavebepyRedfuerophor i metherslinelin-6- C and Et 0Ac

(10 nl) apdxyR@pi HeiahisuM@a added. The suspension was filtered and
the filtrate was concentrated in vacua. The residue was purified by a

silica ge um chr onmat oqr, a3 (Vviv) . 2-but anol /. n-hexane) to
afford thL()Ogﬁ]l e c %8@%&0“3’5?‘%‘%@& Bl ‘{7‘(%"%‘?’%0@’,1’“%“%? VB (EST,
pos. i on) methaxyqRib8lin( Mylgxy)pBtrerabamath ot By irBCaChsipis rdded ddjphvisptiane

[ 00295] To | utd 0 . . o

SOCCR » o iR e P16k ot U Phereacsion ey BpnsiEl S (B e g 111
ol ) i n et@neles Fadedivith watsr, autttbelogigc badralay tiial caedNm$OomdPd/ C. The
suspensi o r r . ] si on was
filtered gorll1 t]ﬁ{eeﬁﬁwafs’ﬁrdatjtfo V\é&séqglgﬁ%r;e%?lg%el@}%ﬁ@g@ﬁgﬁtlgﬁ@'f ord the
desired comwpountiwasgiséd igidte noxtastegavidbpit fifrthep@irificat?8. 99 . The crude
product was used for the next step without further purification. M
(ESI, posMSi(E#) pes o) m/EaS37 71 SCAYS &Y 3288miy)

4- (7- (bengy), o tare ButyEs- ARy Uy Rl i ey ok s3zashi 2 QRbaAYL car bamat e

yDpropoxy)-6- methoxyquinolin-4-yloxy))phenylcarbamate

[0G300] To a solution of 3-(4-(4-(tert-butoxycarbonyl)-2-fluorophenoxy)-6-
methoxyquinolin -7-yloxy)propyl methanesulfonate (351 mg, 0.655 mmol) in DMA (4
mL) was added 7-hydroxy-5-azaspiro [2.4]heptane (110 mg, 0.982 mmol) and Cs,CO;
(975 mg, 3 mmol). The reaction was heated at 40°C for 24 h. The solvent was then
removed in vacuo, and the residue was partitioned between CHCl; (30 mL) and water (15
mL). The organic layer was separated, dried over Na,SO, and concentrated in vacuo, The
residue was purification by a silica gel column chromatography (EtOAC to 20% methanol
in EtOAC) to give the title compound as a light yellow solid (180 mg, 50%).

MS (ESIL, pos. ion) m/z; 554.3 (M+1); LC-MS Rt: 2.782 min,

'H-NMR (400 MHz, CDCL): § 0.661-0.748 (m, 2H), 0.781-0.830 (m, 1H), 1.040-1.089
(m, 1H), 1.542 (s, 9H), 2.267-2.300 (m, 2H), 2.726-2.751 (d, J=10 Hz, 1H), 3.023-3.063
(m, 2H), 3.075-3.131 (dd, J)=14.8 Hz, J;=7.6 Hz, 1H), 3.282-3.298 (d, ]=6.4 Hz, 1H),
3.306-3.323 (d, J=6.8 Hz, 1H), 3.852-3.863 (d, J=4.4 Hz, 1H), 4.028 (s, 3H), 4.282-4.348
(m, 2H), 6.374-6.388 (d, J=5.6 Hz, 1H), 6.948 (s, 1H), 7.096-7.118 (d, J=8.8 Hz, 1H),
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[00296] To a suspension of NaH (184 ng, 7 68 mmol) in THF (20 nL) was
added 4-(7-(benzyl oxy) - 6-nmet hoxyqui nolin

- 4-yl oxy) - 3 quorobenzenam ne (1g, 2.56 mmol). After stirring at rt
for 10 mi n'ORHII¥E (1. 14 ny, 5.12 nol) was added to tRETAEIHARZI6GN.
The reaction was continued to stir at rt for 36 h. The reaction was
guenched with water (2 nlL). The solvent was renoved in vacuo, and the
residue was partitioned between CH2A 2 (20 nml) and water (10 nmlL). The
organic | 39@5 T8% ts'spd itz B, 7-834 @d oy etoSNa®EGh Jale! HoRBbi43313¢d0 i n
vacuo. They, U:@gsgﬁquyas purified by a silica gel columm chromatography
( Et OAC: Hexane= 1 afford the title conmpound as |ight yell ow foam
(800 ny, 6¥9yl) u%lEérU N5 (7-( S Friydigzy-5-apaepir| 2 Alhepianc 15 WOPREY)-63. 475

mm - 1H NVRe(dRy uMH&nA?[&})%enze%arﬁm@Afl (s, 9H), 4.066 (s, 3H) 5. 330
(s 2H) 6.370- 6. 383 , 70767097(dJ 4 Hz,

S pRen®s S sueisiqn fte%t'j%atyéz]féoroﬂ_@_mw ali s 52(13%%5?359 (t,

7.508-7. 52z7as;(mb [2$}=hEpt6nd=i'z—yl)];2b1§oxy)76 mrozycﬁﬁﬁhﬁd syloxd Fphénytizarbabdde, (100 601

$%5 1 vor oo SRRt Biomed) R G ik ToLEBA K B ! s hsmpasion

[ 00297] Towas hed s]imedmt rofor 8 &rThetsoltuidn was concentrated in vacuo to give the title
4-(7-(ben - 6- | X - fluorophenyl car bamat e
(800 ny, z}éﬁé@é)ﬂ as@dl‘?ﬁttquh anog 18@6?%& X@) ‘added a catal ytic anount
of Pd/C. E§P e ﬁ ¢ tpJ H2 for 3h. The

.EH?) Xﬁsz( +1?iL§dM§Rti?traﬁe

reaction m x tere il was concentrated in
vacuo to §ﬁené2)t1‘ﬁé4 &ﬂ(ﬁi(@%@moim@sm[?&i hdpgne-Sghpepoxypbi d (650 nog,

T11- VR [SEGoRRRol, @%ﬂ%@” Fior Bl e ol By Rpropdagdhf- ™
6.328-6.3é$arb%amld€5 2 Hz, 7. 285 (s, 1H), 7.321-7.334 (d, J=5.2
Hz, 1H), 73487391(tJ84HzIH) 7.506 (s, 1H), 7.631-7.665

(18 1% 513 @ost2) 1H) To 8 scl@ion®f 3 Phokdld-(ARF47-1347- 1 biboxy-8aZdro[ £4] 1H) ,

3-f 1 uor osheP a';g ??BHS?B?’S&Q EMP}IX@H-%@PW&W&&?%N (§2 ey bhéyymol)

phenyl car hﬁlma(t4&]uorophenylcarbamoyl)cyclopropanecarboxyhc acid (27 mg, 0.12 mmol) in
DCM (2 m1.) was added HOAt (3.2 mg, 0.023 mmol) and HATU (33 mg, 0.17 mmol) at

rt. The reaction was stirred at rt for 2 hours. The reaction was then heated to 30°C and

continued to stir for 2 hours. The mixture was washed with H,O (25 mL), and the organic
layer was dried over anhydrous Na,SO, and concentrated in vacuo. The residue was
purificd by a silica gel column chromatography to afford the title compound as a yellow
solid (38 mg, 50 %).

MS (ESI, pos. ton) m/z: 659 (M+1);

'H NMR (400MHz, CDCl;): § 0.58 - 0.66 (m, 2H), 0.74 - 0.78 (m, 1H), 0.95 - 1,00 (m,
1H), 1.62 - 1.65 (q, I)=7.6 Hz, 1,=8.4 Hz, J»=4.4 Hz, ],=5.2 Hz, 2H), 1.79 - 1.82 (q, J,=7.2
Hz, J,=8.4 Hz, J;=4.4 Hz, J4=5.6 Hz, 2H), 2.05 - 2.16 (m, 2H), 2.39 - 2.42 (d, J=8.8 Hz,
1H), 2.68 - 2.77 (m, 2H), 2.80 - 2.83 (dd, J,=J>=10 Hz, J;=J,~4.8 Hz, 1H), 2.96 - 2.98 (d,
J=8.8 Hz, 1H), 3.03 - 3.05 (d, =10 Hz, 1H), 3.74 - 3.75 (d, J=3.6 Hz, 1H), 4.04 (s, 3H),
4.30-4.31 (m, 2H), 6.38 - 6.39 (d, J=5.6 Hz, 1H), 7.05 - 7.08 (d, ]=6.4Hz, 2H), 7.19 -
723 (t, I1=I>=8.4 Hz, 1H), 7.27- 7.29 (d, J=9.6 Hz, 1H), 7.41 - 7.47 (q, 1;=J=6.8 Hz,
J5=14=4.8 Hz, 1H), 7.56 (s, 1H), 7.69 (s, 1H), 7.75 - 7.78 (dd, J;=J,=12 Hz, J:=],=2.4 Hz,
1H), 8.38 (s,1H), 8.44 - 8.46 (d, ]=5.6 Hz, 1H).

128



[ 00298] To a solution of tert-butyl
3-fluoro-4-(7-hydroxy-6-methoxyqui nolin- 4- yl oxy)phenyl carbamat e
(400 mg, 1 mml) in DM (4 nL) was added K2CO3 (276 ng, 2 mmol ) and

3- br onopr SYRAAMYAHI6Y 154 ng, 1.1 mmol) The reaction was PEI{USREHOHESY ¢

overni ght. The solvent was renoved, and the residue was partitioned
bet ween water (10 nlL) and CH2C 2 (20 nm). The organic |ayer was
separated, dried over Na2SO4 and concentrated in vacuo. The residue

was puri f P&l 1By1-@-E(7@47-Belroyor-wraspireRridiatany - aPprPCEF-GAC to 10%

th I . [ lid
Ergooa% &Gﬂgg@&ﬁv@hﬁ @ywxyﬁs_ h{;tg%ﬁhlemﬁw@ﬁp&ggﬂi I\ﬁlﬁ é}oﬁr!a%& %te 8‘_”03‘{ '

mn; H NORIpPYEo (teetbem;rcarl@n}ﬂars@@aeeéategm 2. 159-2.215 (m 2H),
3.925-3.953 (t, J=5.6 Hz, J2=5.2 Hz, 2H), 3.999 (s, 3H), 4.360-4.389
Et, i 1=5. ﬁlog%sé \; 2=G0@ sbiﬁtlon?dﬂN (4&73§3}@d§3&? S(a(iaspl}6'[54ﬁilebﬁne-§-}11)8 HS 961
S,

111), kS 3§%pr'e%°f< %Beﬂgwwies-ﬂm S lonagisnid) iy ]ﬂearoﬁlaenzli 1H),
8. ?38(8 ?E_g&ldpﬁbpanb-ﬁl Zhddﬂ)oxeidﬂ)je(lél??a@, 0952 mmol), Boc-Glycine (40 mg,0228 |
3-(4-(4-(tert n 2 NOX o |n 7-
yl oxy) pr oY1 'ﬁ@f’?&ﬁéﬁ fu‘g?{élfé L[‘@@E‘ggwli) W@??Bﬂ‘m&‘sh

3- f | uor 0- Ghdmiie4] 34d) yroldrizd N (DY) wis-ad st BDIOI Y 4pU6 Q) 0.228 mmol, Halqu

-4-yl oxy) phenyl mat e..and ded dropw se a

sol ution @Fe%é%i‘%{)h d %‘ﬁatslﬁﬁf’né“rreldha? %%r]azgll \?@?15 ’é’ntwﬁ%?lf?@e\tg:“f‘ﬁ’ed at 0
Cfor 1 hCPHIEie(lsmh)hhdJWashabwma\shadw\mLh T\h/ab@amc hpa viakérig@iragani c Iayer
\é\g‘ﬁpg{]hgd%%\éenrtra{:l? Zﬁle r?sbcf\?lvaofa'(g?)ce : rat ?wa n\llna t8%?f8WQ%§tV\E§co%1§§%E a?,lat he
next stepwwtcidwbdltsofmgﬂﬁf’é} purlflcatlon I\/S (EST pos. ion) nmlz: 537.2

(Mtl); LGMS Rt: 3.285 nmin; Step 10) tert-Butyl

3-fl uoro- MS((ESIL\PQMDG)?m(ZBSl@ﬂ (M]‘db SyM8E ReAad3dinriy [ 2. 4] hept ane- 5-
| ) pr opox 0. )rRh b 0 0 a
Zol) Etl gn %}2 @g{@ﬁéhﬁﬁ?ﬁ%ﬁlﬂbﬁ g%(gcabgggq ﬁ@)y % nox[‘[&?%?%a_

met hoxyqu(nhéﬁi)ﬁ 1-67(111,' B ¥yplbpyi fﬁ?etlﬂhﬁé@lﬁmﬂiﬂal%?’ (dBB‘-!E &g, 21, 555Gmol )
in DMA (4 ;;Sd(gpzd 0 VT [ t 0 ny,
T e e T g SR G o
40C for 2IFSF¥HZT%) 56t (e H)vk% (4 FrefrBHze oY 8d5 (. AT, (5.4, T He . 7esi due
was partl@duqrhem&etrm@aﬁz@ﬂ%(@@m @%(@Méﬁ@é?ﬂ) (.54 @@Ly, The organic

Iayer was separate dri ed over concentrated i'n vacuo. The

resi due woigP A FEAT{HH Wroéyéralz?s&ﬁo[aélhcﬁ%ﬂcuﬁﬁ)lﬁ?ﬁ%ﬁaﬁ ogr aphy (Et OAC
to 20% meqbdsghuihslind- 965_%)—3tﬂho%p}i§1yi)h@(4-ﬂﬁdr@bh§1ﬁnﬁﬂ%]ﬂop§§e g1l i ght

yellow s Oclhzzaqboxamxde)r:rg—amllloacetate hydrochloride
[00304] To a solution of 1-(N-(4-(7-(3-(7-hydroxy-5-azaspiro[2.4]heptane-5-
yl)propoxy)-6-methoxyquinolin-4-yloxy)-3-fluorophenyl)-N-(4-fluorophenyl)
cyclopropane-1,1-dicarboxamide)-2-(tert-butoxycarbonylamino)acetate (50 mg, 0.06
mmol) in EtOAc (0.5 mL) was added saturated HCI in EOAc (0.5 mL). The reaction was
stirred at rt for 3 h. The solvent was removed under reduced pressure to give the title

compound as a white solid (30 mg, 64%).

MS (ESI, pos. ion) m/z: 716.3 (M+1); LC-MS Rt: 2.720 min;

"HNMR (400MHz, CD;0D): § 1.03 (in, 2H), 1.15 (m, 2H), 1.60 (t, J=1.6Hz, 2H),1.67 {5,
2H), 1.99 (s, 1H), 2.47 (m, 2H), 3.69-3.76 (m, 4H), 3.86 (m, 1H), 3.99 (s, 2H), 4.11 (s,
3H), 4.50 (s, 2H), 5.15 (d, J=12Hz, 1H), 6.99 (d, J=6.8Hz, 1H), 7.08 (m, 2H), 7.46-7.58
(m, 5H), 7.88 (s, 1H), 7.95 (d, J=12.8Hz, 1H), 8.73 (d, J=6.8Hz, 1H).
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M5 (ESI, pos. ion) mz: 554.3 (Mrl); LC-MS Rt: 2.782 min; 11-1-NWVR
(400 MHz, CDC13): 60.661-0.748 (m 2H), 0.781-0.830 (m 1H),
1.040-1.089 (m 1H), 1.542 (s, 9H), 2.267-2.300 (m 2H), 2.726-2.751
(d, J=10 PO 20IpMJ11065 023-3.063 (m 2H), 3.075-3.131 (ddPCIUSIAV/ERTBH,
12=7.6 Hz, 1H), 3.282-3.298 (d, 5=6.4 Hz, 1H), 3.306-3.323 (d, J=6.8
Hz, 1H), 3.852-3.863 (d, J=4.4 Hz, 1H), 4.028 (s, 3H), 4.282-4.348
(m 2H), 6.374-6.388 (d, 1=5.6 Hz, 1H), 6 948 (s 1H), 7.096-7.118
(d, 1=8. 8 BExamgley7 7.152-7.192 (t, J=8 7. 534 (s, 1H),

7. 565 7.6 . Ste
R R ST
-5-yepr op6uqr§pl@nylhﬁt(ﬁ@xyrqphenﬂbwdomogdngﬂygb@d@emm)r?earm%@tifﬂo a
suspensi OF%Q&]I]L%& butyl 3-fluoro-4-(7-N-(4-(7-(3-(7-hydroxy-5-

4] he

azaspiro pt ane- 5-yl ) pr opoxy) 6-
met hoxyqui nol i n- 4-yl oxy) ) phen 00 ng, 0.18 nmml) in EtOAc
(1 m) was added HC / Et 0Ac (3 L 1 ami The suspension was then

stirred at rt for 3 h. The solfution vvas concéntrated in vacuo to give
thetltIeH%p upgd as a wh Splid (110 ng, 100% (as HC1 salt)). MS
(ESI, pos ™"8h) Tmz n25% . LGMS Rt: 2.341 nmin; Step 12)
N-(4-(7-(3- (7 hy OoXy-5-azaspi ro[ 2. 4] hept ane- 5-yl ) pr opoxy) - 6-

o1 1. o NP e BB o of T PeYelopropan
3-Fluoro-4-(7-N-(4-(7-(3-(7-hydroxy-5-azaspiro[ 2. 4]

hept ane- 5E0913()5ﬂ>ropo"x“y)w@utiqm@tfﬂbﬂlyhfuﬂﬁ@ltd(ﬁQ%Wmmyh))inrbﬁnleChauﬁ ne (52 ny,

0.115 - boxyl
ncid (o7 et 5‘*“3;9 i‘* T
23 mohp

mol )  anddibmmgethas (fg3 Jtergtirrpg forRduy, %@WW%@HBM red at
rt for 2 {26)0%% 2.d Eﬁ%uoi)%@ Laddeh aXBfic Gl %?&ﬁﬂn&eﬁ t@sqpaﬁH&n %Eﬂaﬂlﬂ?d to

stir for hour s. m xture was washed wt 0 (25 , and the
organi c | &y &hrsyhke rmcrl@amewse wasfilieerdsnd tlﬁaczlstbmasa‘f@éheé @ﬁ@émlwh%tb@ 3in

vacuo. Thﬁmése?héjﬁl?rat‘é%s H’i}{ﬁédfwlﬁﬂnéi’éf (@00%]1)' aﬁ@eﬁﬁkte@@hﬁ' H@thglhé%lﬁémsogr aphy
to afford the title conpound as a | ow solid MS (ESI,

pos. i on) Mk ﬂ@s@n@mqyrgaqwlﬁmwemﬁlﬁd wigh ¥ IBI}"HB”‘-Q drigd 9"°0 66 (m

2H), 0. 74Na28@4 Zlﬁi Jomemlch&d mQac% Thle r&@du(emaq éﬂf&matégr%%ed with@solt, J=7.6
Hz, 52=8.4 Hz 11=7.2 Hz,

J2=8. 4 malu@@agolamp.&l IQ_W‘Q EéOq&&/ n—quﬁme)go :Efg)rd the d@gec{ rfﬁmpgp.])d aszelgygv
2.42 (d, &5F8.%B:bB7°4H), 2.68 - 2.77 (m 2H), 2.80 - 2.83 (dd,
51=52=10 Hz, 53=54=4.8 Hz, 1H), 2.96 - 2.98 (d, 5=8.8 Hz, 1H), 3.03
-3.05 (d, 'HINMR (hﬁ@MHH)QDCB;)?&l 27 @n, 756.41dk, 65}‘3 46 (ﬂTlZ4|_I~|§);L4'i)8(n{}AHﬂ (s, ?Id-i)
4.30 - 4. 1 ) - 7.08
J=6. 4Hz, %ﬁﬁz() mﬁ%‘g’%a °’§®°3(°3°Pf%’i“§§?h%"yb?° ?&d 1H), 7.27 - 7.29 (d,
596Hz 1H), 7.41 -7.47 (g, 51=12=6.8 Hz, 53=54=4.8 Hz, 1H), 7.56
(s, 1H) DOOM](S Toh solpionst digthylBy¢ldpropaat < 5 Xdidapbopdylate 58752 23.64 Hz,

1H), 8. 38R Lbkmait ¢ mr)8vad 8aded koA 8 5.6 bl in H0 (8 mL), and the
reaction mixture was stirred at room temperature overnight. The ethanol was removed
under reduced pressure. The residue was neutralized with HC1 (6 mL, 5 mol/L), then
extracted with EtOAc (100 mLx3). The combined organic phases were dried over Na;SOa,
filtered and the filtrate was concentrated in vacuo to give the title compound as a white
solid (3.58 g, 88.4 %).

'H NMR (400MHz, CDCls): § 1.27 (t, J=6.7Hz, 3H), 1.83 (m, 2H), 1.86 (m, 2H), 4.25 (m,

2H).
Step3) Ethyl 1-(4-fluorophenylcarbamoyl)cyclopropanecarboxylate
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Step 13)

1-(N-(4-(7-(3-(7-hydroxy-5-azaspi ro[ 2. 4] hept ane- 5-yl ) pr opoxy) - 6-

nmet hoxyqui nol i n-4-yl oxy) - 3-fl uorophenyl) - N- (4-fl uor ophenyl ) cycl opr opa
ne-1, 1- ditQPHONHA$Ie) - 2- (t ert - but oxycar bonyl anmi no) ace®P&TASpIHBY3ITo
a solution of N-(4-(7-(3-(7-hydroxy-5-azaspiro[2.4]heptane-5-

yl ) propoxy) - 6-

nmet hoxyqui nol i n-4-yl oxy) - 3-f |l uorophenyl ) - N- (4-fl uor ophenyl)

cycl opr op&i®e07, 1- dpearikosarfil detideedmyyD@clhp2pameioxyBesidd 32 ene (40

0.228 i i | , 076
g?ml Sharslg al aga@lg&%héllrzn@l Ié% @%%ﬁégﬁ égzzlA i S% g n‘f%g'\%apg'zaz%ded EDCI
(43. 6 ny, 103 e, rﬂmlqhall-lléfqu@ Chéitd. caDOM B0 mIives pddgd EDER(IRES st Feh
stirred ahmloﬁ S&Ql{ghgx l\tfedgg_(f'@o Ei.)?d h h&ﬂoﬂgaa% rtdf e%a%gon%atsma%% okd & )

and washe e organic er was

concentr atllébbtlmﬂh@f P bsTheumiktuigearsas gttrdctel exdth pyptos (HSDG@ coh foHpedthy balfl¢ ord
the titl e ?W‘Hé %ﬁm@ le% tv%s &%’d'o@er(aﬁlﬁrdms Né%%%and\@néeﬁtﬁted f0s. ion)
m z: 816 , CDC13): 60.68
(m 2H), mcsq T(hprresr,_dpa wasmemst%lbzcd 9111)10@'1@3 O(vmthczpl): comp@od g palH) | 2. 16

(m 211), yg}oﬁoﬁ(ﬂ(u@gg a 2.78 (m 211), 2.93 (d, 5=2.8Hz,
2H), 3.18 (d J56Hz 2H), 4.02 (s, 3H), 4.26 (m 2H),
4.93 (d, o5 ;bhq)m/zegﬁa) ek 1): J =5. 2Hz, IH) 7 06 (m 2H), 7.21 (t,

AT iw Rs@@@wtig%qm 312@ i3 (@@H)JLE? b 4y 16ae i el 1)

Step 14) 1.80-1.83 (m, 2H), 7.00-7.05 (m, 2H), 7.54-7.57 (m, 2H) 10.91 (s 1H).

1-(N-(4-( 5-azas 2. 4] he yl) propoxy) - 6-

met hoxyqugtﬁé% ]nz‘hﬁéq 6&5‘/‘%’1‘?@%8 %’ﬁ‘%‘i‘?ﬁ%‘: alqgo("lilcf‘ic%r ophenyl ) cycl opr opa
ne-1, 1- di carboxam de)- 2-am noacetate hydrochloride [00304] To a

sol ution 03 ( N-(Zte@ﬁm(t(sre(037eth)yldr(meﬂu@emzmparbu{i@l)d)]c&wpipam 5-

Y1 ) Pr oPOXs s B B985 b i Arow Y oo T L ARk il 856 vor ophe

cycl opr op&and-id.) wasdiddelr Kb £19&e J70. En(mérﬁwbgdoogﬁumgb@@iemnﬂmdyépet ate
(50 mg, O, Eodg‘ERLt}orﬂd? %aa(é}nﬁ dTEde WBRio0 ?@%rﬁ@&%ﬂ‘é‘é@gﬁi@g}nd& EOAC

(0.5 nl). e reaction was stirred at rt h ent was
renoved uNddhe médire sds paneagratee inaoyp. Yo nteﬁéuetwats Itl@n@@dqﬂe@mfh%wah fhite

3 O|7I28 gn?;] ONF:EI-?I [E\IF&L e@tmct%ﬁl@OAcﬂ@?ﬂ ml.Q Q%j e c%mb% oéalﬁ es v&le@ d iRt 50

(t, J=1.69¥er a@w}roqs mS(Jsandzp{)ccmlat@gn @O rcs umwaqrﬁ@wsz@hacd i 69- 3. 76

5(3 nr1154(H2]I ]%t(ﬁi\gﬁéﬂgxir%e% 40 3/-@1% AR th@th‘)e coé@&ﬁld ($a Wﬁl elslmd é. &% 675»,{,) 211),

7. 46- 7. S8MGNESEH dog)ﬁg m,g(uﬂ)) 7 95 (d, J 12. 8112 1H) 8 73 (d,
5=6. 8Hz,

1- (N (4- (ﬁT(@[R((ﬁOWH? &QP%S%%‘M EofD: i hept B ALY qui nol i n

- 4-yl oxy) 1®59 (s, 1H), 11.09 (bs, 1H).

fl uor ophe Iuo henypcyc] opr.opane rbo anm.de) - 2-am n
oacet a? e ﬁ%}ﬂ% &%—ﬁtf gr Gy ox )qumgl?n- -yfoxy%—ﬁi uoropheny% uorop 1enyl) )-

cyclopropane-1,1-dicarboxamide

f00309] To a solution of 4-(7-(benzyloxy)quinolin-4-yloxy)-3-fluorobenzenamine)
(3.6 g, 10 mmoi) and 1-(4-fluorophenylcarbamoyl)cyclopropanecarboxylic acid (2.678 g,
12 mmol) in DCM (50 mL) was added TEA (1 g, 10 mmol) and HATU (6.84 g, 18 mmol)
at rt. The reaction was then heated to 40°C and stirred overnight. The mixture was washed
with H,O (25 mL), and the organic layer was dried over anhydrous Na;SO4 and
concentrated in vacuo. The residue was purified by a silica gel column chromatography

(1:1 EtOAc/petroleum ether) to afford the title compound as a yellow solid (5.5g, 97 %).
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XHCLH2N- Thop--- ?--"9%9 0 Step 1) Diethyl

cycl opropane-1, 1-di car boxyl ate [ 00305] To a sol ution of diethyl

mal onate (3.2 g, 20 mmol ) and anhydrous potassi um carbonate powder
(6.9 g, S5OVORHPALIE DVF (50.0 nl) was added 1, 2- di br oREEUSAHE037360136
g, 22 mmol). After stirring for 2 hrs, catalytic anmount of TBAI
(0.738 g, 2.0 mmol) was added and the m xture was continued to stir
at roomtenperature for 8 hrs. The reaction mxture was filtered and

t he sol i dMAEShashiwd) Wzt POl @M HyILGMRAt: B485immeis. The filtrate was
diluted w t d Wi | gt 75
ilute Wﬁﬂm&@@@ﬁl\é{f{%@)éﬂﬁ)ﬁﬂﬁgggﬁ‘l—ﬁﬁﬁéﬁz—s“gﬁ‘égz %‘j ?ﬂ@%.‘r%,’lglg, (

mLx4). The conbi ned organi'c p S were wa brine,
dri ed ovef~NaUsd4D.avd (&@hdSSratlet .8ty lxab iz, LEVel4r(os Rl & 0Wds 4 (m,

chr omat og hed, w |_yHi Al O1 bV E c /
n- hexane) ﬁtﬁg)’ g??z?gh?’ﬁéﬁ%s%@g?'%ﬁ’nd afs’%%ﬁ%\’/vl}g)ff"&} %&fg 88.7
% . NVED- [4@ONPz, CDC13): 5 1.27 (m 1=6.8Hz, 6H), 1.42 (m 4H),
4.18 (m lr (7 BREYRELRR N WalsTiNalare! lic acid

[ 00306] Togig% g)olﬁllgtﬁipg%lm_of 67gibet_ h¥ ((:)ycl %ll[l)&rxg%a‘lhrgal}? -di c‘g;rh%%)gl ate (4.77
g, 25.6 n#sloprapancel hdiserboxamideni ) was added KOH (1.43 g, 25.6 mol) in
1120 (8 nmL), and the reaction m xture was stirred at room tenperature

over gi ght [0031g et hafi@b(():}umtdﬁM?(%gu%ﬁﬁ@)qhﬁdmcwloﬂﬂﬁﬁﬁw&%he@wa h
resi due S.neutrakl z W no , e C W
Er onc (100 RS D D en o R 36k ibimaDels MeGh o

2504,
filtered anthdidea datdifticaimoumasPdO10BITha reactidniniv@tUdaskrrgiaauhine title

compound 5,5 ML SR8, 58 B S0 o UM L0 G501 -
St ep3) Et Wy cotedpdattd inonaphe affdrd i bid eroythpoayddsapkpandidds. b g )opl%at e

MS (ESI, pos. ion) m/z: 476.2 (M+1); LC-MS R#: 3.234 min;

'H NMR (400MHz, d6-DMSO): § 1.49 (m, 4 H), 6.84 (d, J=6.8Hz,1H), 7.16 (t, J=8.8Hz,

2H), 7.49-7.66 (m, 6H), 7.99 (d, J=13.2Hz, 1H), 8.46 (d, }=9.2Hz, 1H), 8.88 (d, ]=6.4 Hz,

1H), 9.99 (s, 1H), 10.52 (s, 1H), 11.80 (s, 1H).

Step7) 3-(7-hydroxy—S-azaspiro[Z.4]heptane-5;yl)propan01

[00311] To a solution of 7-hydroxy-5-azaspiro[2.4]heptane (1.23 g, 11.0 mmol) in
THF (40 mL) was added 3-bromopropanol (2.3 g, 16.65 mmol) and Et:N (2.24 g, 22.2
mmol). The reaction mixture was stirred at rt for 12 hrs and then concentrated in vacuo.
The residue was purificd by a silica gel column chromatography (100: 50: 2(v/v/v)EtOAc
/CH;OH / EtsN) to afford the desired compound as orange oil (1.14 g, 60 %).

MS (ESI, pos. ion) m/z: 172 (M+1); LC-MS Rt: 0.178 min;

'H NMR (400MHz, CDCLs): 8 0.59 (m, 1H), 0.62 (m, 1H), 0.70 - 0.72 (m, 1H), 0.87 - 0.92
(m, 1H), 1.68 - 1.74 {m, 2H), 2.39 - 2.41 (d, J=9.2Hz, 1H), 2.70 - 2.74 (m, 2H), 2.84 - 2.87
(m, 2H), 2.88 - 2.92 (dd, J,=10.4Hz, I,=4.8Hz, 1H), 3.73 - 3.75 (m, 1H), 3.77 - 3.80 (4,
=5.2 Hz, 2H).

Step8) 3-(7-hydroxy-5-azaspiro[2.4]heptanc-5-yDpropyl methanesulfonate

[00312] To a solution of 3-(7-hydroxy-5-azaspiro[2.4]heptane-5-yl)propanol (1.14
g, 6.67 mmol) and Et:N (1.35 g, 13.34 mmol) in CH>Cl, (20 mL) was added

methanesulfonyl chloride (1.15 g, 10 mmol) dropwise at 0 °C. The rcaction was then
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WD 2010/ 111063PCT/ US2010/ 027360 [00307] To a mi xture of

1- (et hoxycar bonyl ) cycl opr opanccar boxylic acid (12.9 g, 81.6 mmol),
4-fl uorobenzenam ne (9.06 g, 81.6 mmol, Alfa-Aesar) and HOAt (2.22g.
16. 3 mmol , WERAHWHAH3 Medped Co. Ltd.) in DCM (80 nl) wasPCGIdE20L0MRGE0
(18.76 g, 97.9 mmol, Shanghai Medped Co. Ltd.) in portions at rt. The
reaction was warned up to 45 C and stirred for 3 h. The m xture was
extracted with water (150 nL x 5), folioed by brine (100 nL). The
or gani ¢ phtged HAsC drriddes. Ebfeﬂcﬁféﬂnhyntftmsvam%@ﬂwa}ncbld:wmle(momaJ) edl tha
vacuo. Theg,desi n ve the title
conpound g)sg g§ lﬂepwwle%\%% g%@?% %aeg?f’ %lté}g@aﬁ ﬁ?ém(aé%‘ "V gg? i on)
mz: 252. @ffem% tlﬂelcmwn@mmm ol CIDB1 @Yde BAdueevas st foicghe 1’&1::!) step
1.61-1. 62 W@out&Dher rﬁi@aﬁl@nw (g, 2H, 1.80-1.83 (m 211), 7.00-7.05
(m 211), 7.54-7.5 2H), 10.91 (s, 111). Step 4)

1- (4-Fl uors&pb@whqa(ﬁgr@wo)&ysamgm@a@@ﬁa{eww Hloﬁﬁli?g

m xture of, et | uor ophenyft | car ane- oé;yl ate
(8.9 g, 3%ugr - |%@P@W@F@Y€@UPB@GT&1 @E@(ﬁg@@ng Guanghua Chem

Co. Ltd.) was added KOH (3.98 g, 70.8 mmol, Guangdong Guanghua Chem
Co. Ltd.) [0§idious Folasdluten dmop%&ewr,ahﬂr&yrqumgml 4-JRRy)pRAGHND. Was

stirred a v ht unde was concentrated in
vacuo. Th@ué:%— heaﬁécycggmp ﬁné:dl f@??ﬂ’?"?@bﬂe%ﬂﬁ gsg&ﬂ“ﬁ) Den dM4A3 ml)gwas
ext r act edaduet! B- (Ehﬂﬁmy(ﬁkwsm[m Kb))tané B@*l)p@ffjﬂtn@ﬂiﬁheﬁﬂﬂ)aﬂb @3phaSe$4 Wer e
dri ed over, haY&'E:Q %%% 251 1ent rated in vacu The_ resi due
was recrysta I zed Ix G IgacHEN Yyps e SYITEH Yt fordayit | e
conpound ke wivghi wae tlsm Ir¢rgbved arﬁiehcgresﬂ]e%as phﬁoﬁdﬁSletweEtegturdtQiN aH(I‘(b;Z

211), 7.61 efigaﬁ@? svaspippedsitiad 5)
T T o o Byt

N- (4- ( 7- ( Benzshydrey) Wubaofiltered -Tht Giktse)e-vBrsfcbneontepdden yikyo. Fhé eesifdhwasop heny

) cycl ommaef 2 Siide g GRDAKAN HSord PEOONST R0 R A ROl AHi Bl By

4- (7- (benzyl ox ui not i n-4 uoro
to affor e t1t1e compound as a white solid (290 mg, 82 %).

MS (ESI, pos. ion) m/z: 629.0 (M+1); LC-MS Rt: 2.768 min;

'H-NMR (400 MHz, CDCls): 8 0.553-0.685 (m, 2H), 0.712-0.795 (m, 1H), 0.922-0.985
(m, 1H), 1.613-1.645 (q, ]1=8 Hz, 1,=2.7 Hz, 2H), 1.787-1.818 (q, J,=8 Hz, J,=4.8 Hz,
2H), 2.2027-2.095 (m, 2H), 2.366-2.388 (d, ]=8.8 Hz, 1H), 2.657-2.731 (m, 2H), 2.786-
2.823 (dd, J;=10 Hz, J,=4.8 Hz, 1H), 2.883-2.905 (d, J=8.8 Hz, 1H), 2.948-2.977 (dd,
J1=10 Hz, J,=1.6 Hz, 1H), 3.727-3.739 (d, ]=8.8 Hz, 1H), 4.117-4.183 (m, 2H), 6.365-
6.378 (d, J=8.8 Hz, 1H), 7.038-7.090 (m, 2H), 7.188-7.282 (m, 3H), 7.433-7.475 (m,
2H), 7.508-7.514 (d, }=2.4 Hz, 1H), 7.740-7.776 (dd, J)=12 Hz, J,=2.4 Hz, 1H), 8.240-
8.263 (d, I=9.2 Hz, 1H), 8.551-8.575 (d, I=9.6 Hz, 1H), 9.977 (m, 1H).

Step 10) 1—(N-(4—(7—(3-(7—hydroxy—5~azaspiro[2.4]heptanc—5—y])propoxy)quino[in—4-
yloxy)-3-fluorophenyl)-N-(4-fluorophenyl)eyclopropane-1,1-dicarb oxamide)-2-(tert-

butoxycarbonylamino)acetate

[00314] To a solution of N-(4-(7-(3-(7-hydroxy-5-azaspiro[2.4] heptane-5-
yl)propoxy)quinolin-4-yloxy)-3-fluorophenyl)-N-(4-fluorophenyl) cyclopropane-1,1-
dicarboxamide (50 mg, 0.079 mmol), Boc-Glycine (21 mg, 0.119 mmol) and DMAP (2
mg, 0.016 mmol) in CH,Cl; (1 mL) was added EDCI (24 mg, 0.12 mmol). The reaction
was then stirred at rt for 2 h. The solution was diluted with CH,Cl; (15 mL) and washed
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(3.6 g, 10 mmol ) and

1- (4-fl uor ophenyl car banoyl ) cycl opropanecar boxylic acid (2.678 g, 12
nmmol) in DCM (50 nL) was added TEA (1 g, 10 mmol) and HATU (6.84 g,

18 mol ) aYOPIVITHIES r eacti on was then heated to 40C andPCIVis20me27360
overnight. The m xture was washed with 1110 (25 nL), and the organic
| ayer was dried over anhydrous Na2504 and concentrated in vacuo. The
residue was purified by a silica gel colum chronmatography (1:1

Et 0Ac/ pet Mothatatar €t0ek) Thoorgdnicdar whedriel khdconompesd dhags@usielal ow sol i d

(5,50 S5 el 0 o S L,

1.76 5 ., 6.38 J1=0. 8Hz,
J2=4. éﬂz M%Sﬂ?ﬁs o %&Z gDy L%%%jm(?iﬁh 7.74- 7(98 (m 1H),

2 7.07-7
8.28 (d, JH IMR{AOO CQ% 3(%632&@62@%), 0.6%5:0. 8036, 2K), 1284 (s, HO, 13
(s, 1H). $t6¢n @4 z, =
N- ( 3- Fl uor o- N q . 76quI|2?1408 |Hn D 1(7)3(1y5 %(ﬂyji)glﬁlz-g_zLﬁzu%@OpHenyl)
cycl op roﬁﬁf?(m’l ‘15 ‘&?gr(% o%3 8@ 4o %él?ﬁwml%? &L, 3H),@rB86£2.912 (d,

N- (4- (7- (bonzmi quy,)mts@w% '@dd41,¥6 @Xi¥) 1,53 hk‘%@?&‘@?’éﬂh h\ﬁr—s SGEL )

4-f1 1-d b
PSR AR R e, ?4@%%3;@%’?30@@@@@% (€, Tridiz Bkt i on
M Xt ure Wasost.ovr @d-an Hztzmnﬂ@%-ﬁzs%ﬁ%@h@ﬁﬁ Qy @531 St 7 28 8 ot ur e
was filtered thr %h g and t trate was concent at ed
in vacuo E% dﬁg 8 7t3|8?( ég‘h’dédﬁd 7&%‘5'3 %é(qdowssﬁ)ﬁlzdﬁ%kﬁw) 93
9 MSESleéda.mzia ig sl NMR
(h00Me, pgj(g‘ “’qé RN NS TE e R
J=8.8Hz, M ﬁémf Qigﬁﬁm@H) 7.99 (d, J=13.2Hz, 1H). 8.46 (d,
i 198(2)Hf Sﬂib 11)8-@84(0(3-0-ydfoxbis-azdspliro[ 2 A7H3BkafeS5- y];ﬂﬁpox}ﬁmﬁglm(@ 1H),

S
St ep7) 3- (% 5&93%‘&?{?"%“’%9%8% ygrophanyheysilopropass- L fispibeamide) £00311] To a
sol uti on wohindackhiydhediyelBerrizaspi ro[ 2. 4] heptane (1.23 g, 11.0 mmol) in
THE (40 nlL) was added 3-bronopropanol (2.3 g 16. 65 mol ) and Et 3N

(2.24 g, @331% ol *05‘;&&}5’5?%?3“@%-3 t7_l1|1r§ro Zétséﬁé)izezghat rt. for 12

hrs and then concentrate TS by a
silica gew)WWnulwmdeg}bﬁwoqh¢M) N%ﬂutﬁépﬂen’ﬂ)c)r&mﬁm:lé CH3OH /

(ESL pos, RS2 4GS b RS STPAUIED B SOBE ot dotoryetorcBiiy,
CDC13) : 6Mb) %Y addad satppated Cazn E@drc (09 mLY THOregatipn ﬂyba stirrkd 68+ fo 3 B4 (m
2H), 2. 39THe s@ivét wellremdvélt vz redu'Egd pre?serQ to give the title compound as a white

solid (50 mg).

MS (ESI, pos. ion) m/z: 686.2 (M~+1); LC-MS Rt: 2.712 min;

'H-NMR (400 MHz, CDCls): § 0.995-1.050 (m, 2H), 1.143-1.195 (m, 2H), 1.600 (s, 3H),
1.663 (s, 2H), 1.991-2.050 (m, 2H), 2.453-2.470 (d, J=6.8 Hz, 2H), 2.488-2.505 (dd,
J1=4.4 Hz, J;=4 Hz, 1H), 3.598-3.633 (t, J=6.8 Hz, 2H), 3.971-3.998 (m, 2H), 4.468 (s,
2H), 5.1-5.19 (dd, 1H), 6.994-7.011 (d, J=6.8 Hz, 1H), 7.046-7.098 (m, 2H), 7.482-7.514
(m, 1H), 7.545-7.579 (m, 2H), 7.610-7.663 (m, 2H), 7.975-8.012 (t, J=12.4 Hz, 1H),
8.580-8.608 (dd, 11=9.2 Hz, 1,=2 Hz, 1H), 8.848-8.881 (t, J=6.8 Hz, 1H).

Example 78

1-((4-(4-( 1—(carbamoyl)cyclopropanecarboxamido)-z—ﬂuorophenoxy)-6-methoxyquinolin-

7-yloxy)methyl)cyclopropyl 2-aminoacetate
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- 072 (m 1H, - 2.74 (m 2H, 0.87 2.84 - 0.92 - 2.87 (m 2H),
2.88 -2.92 (dd, J1=10.4Hz, 52-4 . 8Hz, 1H), 3.73 -3.75 (m 1H), 3.77
-3.80 (t, J=5.2 Hz, 2H)

St cp8) 3- ( MAYHEIWSS- azaspi r o[ 2. 4] hept anc- 5- yepr opyl mCHAIS2$I0/02736(ht C
[ 00312] To a sol ution of

3-(7-hydroxy- 5-azaspiro[ 2. 4] hept ane- 5- yOpr opanol (1.14 g, 6.67 mmvl)
and Et3N (1.35 g, 13.34 mmol) in CHCl2 (20 m.) was added

met hancsul fonyl chloride (& WSZ%H ) dropwise at 0 C. The
reacti on was then stirred%%iiﬁc fo %%ilg The reaction m xture was
washed with cold water (109 and © anic layer was dried over
anhydr ous Na2SO4, fit? nd concentrated in vacuo to afford the
title conpmmﬂgfﬁfo it . The crude product was used for the next
step without fu purification. Step 9)

N (LT (b Ty IR kbt ?ny)melhyﬁ%c%p?opyl 8khddRlcOPOXY) - qui nol i n- 4

quoropheqy 1 N- (4-fl uorophenyl ) cycl opr opane-1, 1-di car boxam de
To a mixture of 1-((tetrahydro-2H-pyran- 2-yloxy)methyl)cyclopropanol

(1.6 g, 9.3 mmol) and benzoic acid (1.25 g, 11.16 mmol, Shanghai Haiqu chemical Ltd.)
in 50 mL of CH,Cl, was added DMAP (227 mg, 1.86 mmol, Shanghai Haiqu chemical
Ltd.) and EDCI (2.73 g, 14.25 mmol, Shanghai Haiqu chemical Ltd.) at rt. The reaction
mixture was stirred at rt overnight, then concentrated and purified by a silica gel column
chromatography (20:1 (v/v) petroleum ether / EtOAc)) to afford the title compound as
colorless cil (1.8 g, 70 %).

MS (ESI, pos. ion) m/z: 299.2 (M+Na); LC-MS Rt: 3.659 min;

'H NMR (400MHz, CDCl3): § 0.94 — 1.01 (m, 2H), 1.04 — 1.12 (m, 2H), 1.50 - 1.63 (m,
4H), 1.71 (m, 1H), 1.82 (m, 1H), 3.44 (t, J=4.8Hz, 1H), 3.80 (t, J=8.8Hz,1H), 3.92 (d,
J=11.6Hz, 1H), 4.02 (d, J=12Hz, 1H), 4.69 (s, 1H), 7.43 (i, J=7.2Hz, 2H), 7.55 (t, J=7.2Hz,
1H}, 8.03 (d, J=8Hz, 2H).

Step 2) 1-(hydroxymethyl)cyclopropyl benzoate

[00317] To a mixture of 1-((tetrahydro-2H-pyran-2-yloxy)methyl)cyclopropyl
benzoate (2 g, 7.2 mmol) in 30 mL of MeOH was added PPTS (2.7 g, 10.8 mmol, Aldrich)
at rt. The reaction mixture was stirred at rt overnight, then concentrated and purified by a
silica gel column chromatography (4:1 (v/v) petroleum ether / EtOAc) to afford the title

compound as colorless oil (1.2 g, 87 %).

MS (ESL pos. ion) m/z: 215.1 (M+Na); LC-MS Rt: 2.949 min;

'H NMR (400MHz, CDCl3): § 1.05 (m, 2H), 1.12 (m, 2H), 3.92 (s, 2H), 7.45 (m, 2H),
7.60 (m, 1H), 8.01 (t, J=1.6Hz, 2H).

Step 3) 1-((methylsulfonyloxy)methyl)cyclopropyl benzoate

[00318] To a mixture of 1-(hydroxymethyl)cyclopropyl benzoate (500 mg, 2.6
mmol) and TEA (394 mg, 3.9 mmol, Shantou Xilong chemical factory) in 50 mL of dry
CH;Cl,, was added MsCl1 (357 mg, 3.12 mmol, Skanghai Haiqu chemical Ltd.) dropwise

via a syringe at rt. After stirring for 2 hrs at rt, the mixture was diluted with icewater and

135



[ 00313] To a sol ution of

N-(3-fl uoro- 4 (7-hydroxy-qui nol i n-4-yl oxy) phenyl) - N- (4-

fl uor ophe ‘X, cycl opr opane-1, 1-di car boxam de (266 ng, 0.56 nmol) in

DVA (3 nl)WRg41044 5 PCT/US2010/027360

3-(7-hydroxy-5-azaspiro[ 2. 4] hept ane-5-yl ) propyl net hanesul f onate (283
ng, 1.14 mmol) and Cs2CO3 (556 ng, 1.71 mmol ). The reaction was then
stirred at rt for 2 days. The solvent was then renoved and the

resi due waSTISEATT BriddChéidmbrl)sEtcwombiocd MgdiRGBamy werlisicd ol NaS0, ( 15

mL d il 1 Vd U1
anhydrous Taaach i e Ao Ll e LB R SRR P el % B

The resi dugs @was, yrldnf)h@zizbm LR CAMEER+: §8044R. Chr omat Ography (100:
15: 1(V/V/f§% Et CH3OH / EtSNE to affor e title conpound as a

white soli OHBIHZB(ED%) SN/SM% 168&8 2Hbﬁ)04ﬁ%&H) 6895, OH[, MM X1,

LC- M5 Rt: 127818828, m:58 (&HAMVRIA 4 g Mblz ) %)12 2 gig (() 68?](m 2H),

0.712-0. 795 922-
12=2.7 He; ﬁvﬂ ((%%‘7&ifbslll?yll%jclompaseq@oxa@@a? J%wm)her@rqy) -6-

2. 2027- 2. @@hokyuindi-7-yBxPRBdn SRRt lb“brr&at% 1H), 2.657-2.731 (m
2H) 2 786- 2. 823 (ddyﬁ@?%hﬁz)%% S%y Hz, 2.883-2.905 (d, 1=8.8

J:8. 8 Hz, ?(%Oaf‘ﬁ %’? &‘“i@&?l% %%P’%%’S“ 0‘5’%“3‘ )"gzh?ﬂ?@w%mgizéz@gﬁzgﬁlw

; ggg ; gge, z9ﬁm@b|p) and@NABBudto282- hgﬁgxﬁwnethzxﬁ(gﬂnoﬁ?@ﬁogymhew% (ii "
8 24@60r %‘%y‘z%’éﬁp@ﬁ@’ezl%“’” ‘Pifm”@(g% 9%‘%“7@5] T@ﬁﬁé‘bm@ ¥re 1H),

9 977 (' m addel Cszgﬂbbl 9B(, 5.94 mmol, Aladdin). The reaction was heated at 45 °C overnight.

L (N (4 (i‘nés%leel?t\xb%%{eﬁ%éfno@e@&%%& et OGR! SSARIY WR RN Gyl ot in
yI oxy) 3- Thaasganisilayey Was diied HvérNag@phd eypkintryiel npraama‘mberl:sldlmdwssar boxami

de) - 2- (t egﬁrﬁi‘éa 9&‘5(%%4)@%’&1% &93&?%%]%? ﬁétg?‘%%tglagord?he QL Sompotnd as a

N-(4-(7- r oxy-5-azaspiro

yl) pr opox%lﬁlml}%’lsphd @DQFD@XW)S fl uor ophenyl) N- (4-f | uor ophenyl)

cycl opropane-1, 1- di carboxam de & , 0.079 mmol ), Boc-dycine (21
my, O. 119VMSHBPY PosniammERsS0Z (Mg 1) Cd‘ﬂéwi??mlm CH2A 2 (1 ) was

added EDthe[{ 24 @ﬂuc@e 32700 m&amxﬁpaoﬂr&%@)&ﬂez %ﬁ}?’%ﬁéﬂ{ﬁgﬁ?tﬁ%ﬂ%rf d at rt

for 2 h. ‘Il' %1 tlon was | uted wth CH washed
with wat efopi e’i’%L) N‘(ﬁ"lﬁléoraiﬂ&aﬂP%’CIP%{?@ﬂeﬂldsdI@ﬁOé@inléﬂd concentrated. The
residual was purified by silica colum to afford the title conpound

as a whi t[80F20am soTé asdiEidn k] -(@Q94 1- (ch@alﬁgslzycmmpane@mxml 32786 4

() LN R N P S S B, e
2242782 HzrmeIl}I)n, CH;OR/ (10 IS O@s fdiled Eq%le&sm?g@%gwssﬁhﬁ%%hﬁﬁﬂ dm 2H),
2.889-2.9 %?% “%“g ﬂa{‘é‘m%%‘* O@r‘bﬁg% @’e i‘?@ef%‘ﬁa“’a%‘i?neen&afﬁ&’ anghes o
2H) 3. 910-r8sid@Hwishurifiebhy6a silica g2lHplumh. chdratogkBlly (EHOASBE 0blz (vAH) |

7 2097 Qa3 gRRoiidne dgorodedi B kol mu el 1y 52-2 4 v,
2 7.2 : : 4389 (d, 5=2.4 Hz, 1H),
o sy E_?627?(%&’% (a_)éés%éz J%%Mgﬁﬂﬁ%? nj) (%3 (dd, J] 1;)Hz
52=2. 4 HzHI*iMF}t(‘K@l\ﬂéa, DG4S Q867 E=0HR 11098 (nd, HH), 18637 GERB, 66 (b, 5=5. 2
Hz, @@1@5&%}1) J4'1})2 (8P 639)- 64090, 1748 By 1ED.7.0477 038 (4 =48 101 i

1(N—(4(7 (] 5-azaspiro
. 2H), 7.222- 243 (dJ 4.8 Hz, lH) 7.410 (s, 1H), 7.447-7.478 (t, J= 6 Hz, 2H),

yI oxy) - 3-Adses eppemLy bt Y ? op arboxam d
e)-2- am noagsret ajtﬂle hydr ocﬁ4 %.Qgﬁé)?ggg 42 ﬁ%ﬁ? ?Apgl on(%’oj1iL Sdiﬁ
1- (N (4- (810G Spitdk oxy- 5- azaspi r o 2. 4] hept ane- 5-
Step 6) 1-((4-(4-(1- ~(carbamoyl)cyclopropanecarboxamido)-2- -fluorophenoxy)-6-methoxy
quinolin-7-yloxy)methylcyclopropyl 2-(tert-butoxycarbonyl)acetate
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| ) pr opox ui nol i n-4-
zlégy)pS ??8oropheny1) N- (4-f 1l uorophenyl)cycl opr opane-1, 1-
di carboxam de) - 2- (t ert - but oxycar bonyl am no) acetate (50 ng, 0.064
mol ) in EVOAAI¥B1%3n) was added saturated HCl i n EOAcP€¢Busomkr736d he
reaction was stirred at rt for 3 b. The solvent was renoved under
reduced pressure to give the title conmpound as a white solid (50 ng).
MS (EST, pos. ion) nth: 686.2 (Mtl); LCG-MS Rt: 2.712 mm 11-1-NWR
(400 Mz, [B5321B): 60 00huitn 050-(I-fivor@H)7-((L-hidBxkydQRomylnethdk)).6- 1. 600

2 2.453-2. 470 5=6. 8
o) on PasRYm W%ca&)p%%@%—‘?ﬁ‘?—éﬂ@few%cwne-@lgggrbéxw (i
5=6. 8 Hz, (¥Pmg, 0269mol 3 NOR@-glypineZ 6§ mgA. 3@6ﬁn61$and2}MAP5ld;n5 0119 nirfld)

(m" 11y, 5 SHACAR el e Um0 sty sl @Hzfs““ge‘g%‘?%f?ﬁ o
5m12 4 Hz 2MTe sosltlswa%dlm WithCH26 b €5, L Hnd wadmd witl wattH)10 n8,)8é@- 8. 881

(45 gt b SR 8 souondcomenut s, i B . o

hoxyqui noPY A7ligs gk ¢9lpran vawymmp teoafidrd e tifit cpaoetddse whittamHaN v
Step 1) 1¢{sothgt r@bmsr o- 2H pyran- 2-yl oxy) met hyl ) cycl opropyl benzoate
[00316]To a mxture of

| (1.6 g, 9.3
1-( (tet r abystisr, gbt. Ritf Ak 23%%5@1%%0?@9%&%%2? I—L(au qu ghem cal

1o ) A RRAR o Rieeblitad aaadud Bummty ooibigy e 1565 o 4. Shangha

Hai qu Cchei,gats it oh-t. 4&%@1459,@1[{25%8?’%9@% %2? e(éaé— i, 125%3'}9)‘%4 fgl,au
ctll

et ot T b el Loy DL G0 4 Borded S, 380, 6478 kb 40bp

chr omat ogdaphs.6 G200H), 1.095v).098€4, 1-04 8 W) ﬁt)hﬁiios/ 7, ﬁwgt“@é 3 30 ﬁ@f ’Plﬁ%nt he

LreS Sonpgd A% £t A 2B b St Tss O it N ooRER vepots) - 6

0.94 - 1.046 Hm2HH).585%s,QH),7.757-529¢ mid, 2}5)12 HL. J‘éﬂmﬁz fiﬁ (8@78 gsHh%l 71

1
gmgleZj %4%28%%32(‘1]“@%2&%%% PBN@’J He | ﬁ)o 4. 69 (s 1H) 7.43 (t,
5=7. 2HZ 2ép D) 1-((4(B8 - (@ﬁbanﬁﬁmﬁk@rOpﬁcéﬁoxaﬁad%ﬁZ-(fﬂoroﬁlre%b!?yv) ¢2H) . Step 2)

1- Chydr OXM&E&J}Xm)l&%C'} 3918;;381%&51)/15) y&opropﬁz -aminoacetate

[00322] To a solution of 1-((4-(4-( 1-(carbamoyl)cyclopropanccarboxamido)-2-

ﬂuorophen0xy)—6-methoxyquinolin-7—y1oxy)methyl)cyclopropyl 2-(tert-butoxycarbonyl)
acetate (150 mg, 0.20 mmol) in EtOAc (1 mL) was added HCI/EOAc (3 mmol/L, 1 mL).
The reaction was stirred at rt for 3 h. The solvent was removed under reduced pressure to

give the title compound as a white solid (170 mg).

MS (ESI, pos. ion) m/z: 634.2 (M+1); LC-MS Rt: 2.831 min;

'HNMR (400 MHz, d-DMSQ): § 1.156-1.183 (m, 4H), 1.474-1.540 (m, 4H), 3.809 (s,
2H), 4.072 (s, 31), 4.571 (s, 2H), 6.914-6.930 (d, J= 6.4 Hz, 1H), 7.132-7.176 (t, J= 8.8
Hz, 2H), 7.531-7.575 (t, J= 8.8 Hz, 1H), 7.623-7.673 (m, 3H), 7.776-7.794 (d, J=7.2 Hz,
2H), 7.984-8.018 (d, J= 13.6 Hz, 1H), 8.807-8.823 (d, J= 6 Hz, 1H), 10.047 (s, 1H),
10.573 (s, 1H).

Example 79

1-(2-(4—(2-ﬂuoro-4—(1-(phenylcarbamoyl)cycloprOpanecarboxamido) phenoxy)quinolin-7-
yloxy)ethyl)cyclopropyl 2-aminoacetate hydrochloride
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[00317] To a m xture of

1- ((tetrahydro-2H pyran-2-yl oxy) met hyl ) cycl opropyl benzoate (2 g, 7.2
nmmol) in 30 nL of MeOH was added PPTS (2.7 g, 10.8 nmmol, Aldrich) at
P. The rea®O38H"HY%Bure was stirred at rt overnight, t hBCT/US2010/027360
concentrated and purified by a silica gel columm chromatography (4:1
(v/v) petroleumether / EtOAc) to afford the title conpound as
colorless oil (1.2 g, 87%9. Ms (ESI, pos. ion) rn/z: 215.1 (MNa);

LCMS Rt: 2.949 min; |FI NI\/R,(40|\/ﬁ-Iz 0@613) 51.05 (m 2H), 1.12(m
2H), 3.92 (s, 2H), 7.45 (m 2»#7 , 8.01 (t, 5=1.6Hz, 2H).
Step 3) 1-((nrethylsul fonyl ox hyﬁcy Io opyl benzoate [00318] To a
m xture of 1-(hydroxyneth | opr opyl benzoate (500 ng, 2.6 mmol)

and TEA (384 Hpg, L3, tou Xilong chenical factory) in 50 nL

of dry CH2Cl2, was added I\/lsCl (357 ny, 3.12 mmol, Shanghai Hai qu
cheni cal (X@.1) belrybvdoxymmepagoassr i nge at rt. After stirring for 2 hrs
at ii, the mxture was diluted with icewater and extracted with

CH2C19 (30003e3]2) . BHeydeaxyiiopadicQEaRGor MRS 9H MBS 3090 fnq-ij(gfflﬁ{lo Na2804
and concegﬁaﬁ&&p gﬁ‘l‘:)/éo E% g(lzve the titl e conpound as pale /el o
solid (590 Ty, @5‘ n¢ EQH 253 8. 40, ypg], Shaptou snachemméyctomws Rt
3.295 nin §t1rrelijbt h EEWRO (nﬂﬁl&%iﬁxtm@%l &xmelﬁraﬂed %ﬂva(:ﬁ'o to%H)e 2 w’llﬂ.t% go]i(iSTl
3.04 (s, 3k (t, 2H) 1?
1H), 8. 02 é! wa.j su/sp d 1n L (gf}gﬁ XI)iS added BnBr (4.75 mL, 40 mmol, Aldnch) via
14§ 4 (4-( ass(l;]mac hlam?ﬁpcgrmﬁngm spaac, Bﬁ*@a@llﬁﬂim&ﬁédﬂé’%lggt%?%wo' 6-
met hoxyqu 0X rop enzoat e 0 a
m xt ure 0;1‘ e e% ?"ne‘? su‘% a ﬁgﬁé‘ﬁqﬁ@g F%ffevetpaﬁwmw pénpeisalan 801
ether /EtOACc) to give the tltle compound as colorless oil (3.35 g, 46 %).
MS (ESL, pos. ion) m/z: 203.1 (M+Na); LC-MS Rt: 2.743 min;
"H NMR (400MHz, CDCLs): § 2.61 (d, J=4.4Hz, 2H), 3.86 (s, J=4.8Hz, 2H), 5.14 (s, 2H),
7.35 (s, SH).
Step 2) benzyl 3-(tctrahydro-2H—pyran—2—yloxy)propanoate

[00324] To a mixture of benzyl 3-hydroxypropanoate (3,35 g, 18.6 mmol) and DHP
(3.12 g, 37.2 mmol, Alfa) in dichloromethane (100 mL) was added PPTS (5.6 g, 22.3
mmol, Aldrich) in portions. The reaction mixture was stirred at rt overnight, and was
quenched with 50 mL of H,O. The organic layer was dried over N2,S04 and concentrated
in vacuo. The residue was purified by a silica gel column chromatography (10:1 (v/v)

petroleum ether / EtOAc) to give the title compound as colorless oil (4.25 g, 86 %).

MS (ESL, pos. ion) m/z: 287.2 (M+Na); LC-MS Rt: 3.915 min;

'H NMR (400MHz, CDCly): & 1.49 - 1.76 (m, 6H), 2.68 (t, J=6.4Hz, 2H), 3.49 (t, J=4.4Hz
1H), 3.72 (m, 1H), 3.82 (t, J=8.8Hz, 1H), 4.03 (m, 1H), 4.63 (s, 1H), 5.17 (s, 2H), 7.35 (d,
J=10.4Hz, 5H).

'3

Step 3) 1-(2-(tetrahydro—2H—pyran—2-yloxy)ethyl)cyclopr()panol

[00325] To a mixture of benzyl 3-(tetrahydro-2H-pyran-2-yloxy)propanoate (4.2 g
15.9 mmol) in 60 mL of THF was added Ti(Oi-Pr)s (2.4 mL, 07.95 mmol, d = 0.955¢/L,
Ardrich) via a syringe under nitrogen at rt. After stirring at 18 °C for 30 min, EtMgBr
(13.25 mL, 3.975 mmol, 3M ether solution, Aldrich) was added via a syringe pump over
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ng, 2.97 mol) and N-(3-fluoro-4-(7-hydroxy-6-net hoxy

qui nol i n- 4-yl oxy) phenyl) - N- (4- fl uorophenyl)

cycl opropane-1, 1-di carboxam de (1 g, 1.98 mmol) in DVA (5 nL) were
added Cs2C¥® P1/Y3%63 5 94 mol, Aladdin). The reacti onpemesihendzesoat
45 C overnight. The solvent was then renoved in vacuo, and the
residual was diluted with CHC13 (30 nlL). The organic |ayer was dried
over Na2SQ4 and concentrated in vacuo. The residual was purified by a
silica gel3hsolkavsactinm waequseghapiith SEMDAE ateo Thé fbmge i‘zvbtefltelrddhﬂo@ghfﬁ)ound
?E/Pr i) i Egtceﬁt%k%@eyﬂd%’é i‘ilgaté &993 ctetﬁ\g%} eth%cegal%shoo BRa). e ombmed 680. 2
N- ( 3- f | uordssaicphases W?‘Gﬁ@%&@ytmuﬁﬂopyllcpmnﬂmd@v&uﬁﬂﬂh@%}dﬂuww)l in-4-
%"Ogégéf?g ’bﬁﬁzgd‘ﬂzygafsgfncla WOrBRAG U EUE PR QPR Gn Ledaidhs 2h29kam d¢,

1- ((4-(4- (d?ozdéhertﬁmmw@«ﬁ eertepaeib@db lgodatoplo) - 2-

fl uor ophe 6- met hoxyqui nol i n-7-yl oxy) net hyl ) cycl opr opyl benzoate
(800 ny, %?ﬁéglﬁ’ﬁbl“)n)f“r‘? YN b MSRis 2. 6dfdeid; aqueous NaOH (94 ny,

2. 356 "M Novoik m
over ni ght BIT%B e orle: D R0 Sl SAC4 A0, 9RF 155 1aS taberi 7020
purified B9 sfﬁ@% 13- 24y R &A9 Bﬁdﬁﬁgﬁ'%hlyllﬂ]fﬂ@&ﬁl 26§).100: 1 (v/ V)

Et 0Ac/ CH3SHp 4y O-(Bitst@h{dre 2Hidyt4a- @gam lid (520 ny,
77% . MB (ESIB r()o(s |%n Z: 52% yl)%%l eé@wéﬁz & 3.167 mm 1H NMWVR

400 Mz, : ' 1. 637 oH), 1.807
Em 2H) Hﬁgg( ) ﬁ)m’xﬂgeé’éi'%ﬁte"%ﬁé)‘“%@( PyeRR- ?eyla ﬂesa)cycglgi]xompﬂz 1H),
7.047-7. 0680 (et 49&1114108 abll ben2ddy acid (20 274, zslﬁnbz,mslmnﬂoﬁcﬁ% i, Wy , 7. 410

8215, deé?%f‘@?% O3yl Syoglly g depresiLed) bopbci iy

10. 119 ( s6.08 mmol, Shenph@)Halglbhémicgl Lid.) at rt, The reaction mixture was stirred at rt

1- (carba r.o 0X nmet hoxy

L car barmu e AR AIARREALARARLA) e S RRNRO I S eA Ny
WO 2010/ 1% egnttelﬂﬂuslz@16#03@7136@ff@ro(ﬂ&zﬁl]efmn@uamhwommess@ﬁl (690 mg, 60

N-(3-f | uogg- 4- (7((I hydr oxycycl opr opypnet hoxy) - 6-

met hoxyqui noli n-4-yl oxy) phenyl) - N- (4-f | uor ophenyl ) cycl opr opane- 1, 1-di
car boxani ﬁsmslﬁposnmn)l@z23ﬁswgﬁiz N}ﬁ&g glygyne (68 ng, 0.39 nmmmol) and

DVAP (16 was "added EDC (100 ng, 0.52
mol ). Thé PRI BAHAED DD & ¢ %&j(natZHb tl 02 6m, ZH)h].48The85(@d, GH), Arl 6Wa S0

di | ut ed wind, QHQ:#ZS@J;ﬁ {h53.61-9m, 61?1(5' L V“sbB‘ r4 ézé(QJ@-%Hz %I?
organic | nd con ent in'vacuo” The

ried over
resi dual ﬂ%ﬁabgﬁfﬁfﬁémbvﬂaggl@F@E)gel col urm chronatography to afford
the titl estgosyuouigldsyctynbiciBrdpPthsalel d (150 ngy, 78.5%.

[00327] To a mixture of l-(2-(tetrahydr0-2H—pyran-2-yloxy)ethy])cyclopropyl
benzoate (690 mg, 2.38 mmol) in 20 mL of MeOH was added PPTS (896 mg, 3.57 mmol,
Aldrich) at rt. The reaction mixture was stirred at rt overnight, then concentrated and

purified by a silica gel column chromatography (4:1 (v/v) petroleum ether / EtOAc) to the
title compound as light yellow oil (320 mg, 65 %).

MS (ESI, pos. ion) m/z: 229.2 (M+Na); LC-MS Rt: 2.997 min;

'H NMR (400MHz, CDCls): § 0.92 (m, 2H), 1.08 (m, 2H), 2.10 (t, J=6.0Hz, 2H), 2.78 (s,
1H), 3.79 (s, 2H), 7.46 (t, I=8.0Hz, 2H), 7.58 (t, I=7.2Hz, IH), 8.02 (t, I=7.2Hz, 2H).
Step 6) 2-(1-(benzoyloxy)cyclopropyljethy] methanesulfonate

[00328] To a mixture of 1-(2-hydroxyethyl)cyclopropyl benzoate (320 mg, 1.55
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M5 (EST, pos. ion) mz: 733.2 (Mtl); LCGMs Rt: 3.479 min; 1H NWR
(400 MHz, CDC13): 1.103-1.134 (m 4H), 1.454 (s, 9H), 1.625-1.656 (q,
J1=7.2 Hz J3=4.4 Hz, J4=5.2 Hz, 2H), 1.797-1.829 (q, J1=7.2
Hz, J2=8. swi—é‘"‘%‘é“‘? 14=5.6 Hz, 2H), 3.899-3.912 (RET/VS20B/02736k,
2H), 4.043 (s, 3H), 4. 473 (s, 2H), 6.404-6.418 (d, J= 5.6 Hz, 1H),
7.055-7.098 (t, J= 8. 8 Hz 2H) 205 7.248 (t, J= 8.8 Hz, 1H),

7.283- 7.306 (d, J= 394 (s, |H), 7.467-7.489 (dd,
J1=10. 8 Hi’,’m@%”é] A (2%% ?43%Emolsﬁlmewm%ﬂomhcmwasfwomm 201, of dry

7. 737-1. 79319C¢idwas513&e343\4§@(215%r§ |1_6§6 kol ]SbiDzn_g)hgl Eﬁi?cﬁj cﬁ@mw&l'ﬂtd)ébpm s 8- 485

d, 5=5.2 Hz, 10, 03
(1 ((4-(4-(# B(Sé’a}tg?éﬁﬁyfi\%;?‘tﬂ%?%Séwééaftbwaqﬁﬁrms@hrtqduoﬂamnoam) 6-

met hOXYQUIeﬂ'@aJctdﬂ-uZﬂﬂd}QE]é)(Mh)( Irh@ AR s %n@n{mgﬂ& §ba£ [ 00322] To a
sol ution of 14 4-(4- cycl opr opanecar oxam
f 1 uor ophe %Y aéedd’éf’ 65%§Pcﬁ3YerF ‘HI CPIWP‘{P}@;?) ?rﬁftlﬁwu})well%@%mw 90 %),

2-(tert-b rbon 0.20 mmol ) in EtOAc (1 nl)
vvag :(rjdedliﬁ)@éﬁ%ﬁﬁéo ¥§Zm %S#L"?M%e 33481 on was stirred at rt
for 3 h. TBhe 730 xanC-Ias- 4famlghﬁgilcﬁkl;ﬁoiﬁéylj)éﬁd%@(d%dsélﬁﬁﬁgﬁﬁ))ﬁ]{g%&yye t he
titl o] sol i . pos. i

6|34 > ? nﬁi}%&f K}ﬁ’“@?\m}’l& %W"I?ﬁ “Z?H‘\H\/R (400 Mz, d-DVBO): 8

1.156-1 183 (m 4H), 1.474-1540 (m 41-1), 3.809 (s, 2H), 4 072 (s,
3H), 4.57100839] 2H) To@ 1§ 1me! BR0- -fludro- zs(ﬁaayarokyquuﬁ)m4y’t’oxgzﬁ>2enm)m\76 (t, J=

o oy, oS 5 Syl B 220 B0 | )

8.807-8. 8217331C(PﬂDPYJ@ﬂl)6 nﬁﬂﬂaneﬁﬂfonatrmllomngmml) nﬂIDlVIB'(.’BmL}Swer&kﬂded Exanpl e
79 1 (2- (5,00, HlougH00 ol (AR lfﬂgj RRARHENASYELORSORINRELPAAEM 40)

phenoxy) qui nol'i n-7- yl oxy)’et hy am noaceta
hydr ochl ofqlyat Wassb@ﬁemveséh\zﬂyvo 3n Wre@lﬂwwaspamwtdemh CHCl, (30 mL).

The organic layer was dried over Na,SO, and concentrated in vacuo. The residue was

;—.

purified by a silica gel column chromatography (EtOAc) to afford the title compound as a
light yellow solid (75 mg, 58%).

MS (ESI, pos. ion) m/z: 646.2 (M+1); LC-MS Rt: 3.686 min:

"H NMR (400 MHz, CDCls): 8 0.93 (t, J=7.2 Hz, 2H), 1.08 (t, J= 6.0 Hz, 2H), 1.62 (m,
2H), 1.81 (m, 2H), 2.48 (t, J= 6.4Hz, 2H), 4.35 (t, J= 6.4 Hz, 2H), 6.36 (d, J=5.2 Hz, 1H),
7.07 (m, 1H), 7.19 (¢, J= 9.2 Hz, 2H), 7.35-7.55 (m, 8H), 7.75 (m, 1H), 8.0 (d, J=7.6 Hz,
3H), 8.20 (d, J= 9.2 Hz, 1H), 8.56 (d, J= 5.2 Hz, 1H), 10.14 (s, 1H).

Step 8) N-(3—ﬂu0ro-4—(7—(2-(1—hydroxycyclopropyl)ethoxy)quinolin—4-y10xy)phenyl)—N-
phenylcyclopropane-1,1-dicarboxamide

[00330] To a solution of 1-(2-(4-(2-fluoro-4-(1-(phenylcarbamoyl)cyclopropane-
carboxamido) phenoxy)quinolin-7-yloxy)ethyl)cyclopropyl benzoate (75 mg, 0.116 mmol)
in CH3OH (5 mL) was added aqueous LiOH (8.35 mg, 0.348 mmol) solution (1 mL). The
reaction was stirred at rt overnight, The suspension was then concentrated in vacuo, and
the residuc was purified by silica gel column (EtQAc to 100:1 (v/v) EtOAc/CH;OH) to
give the title compound as a white solid (40 mg, 64 %).

MS (ESI, pos. ion) m/z: 542.2 (M+1); LC-MS Rt: 3.225 min;
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[ 00323] 3- Hydr oxypropanoic acid solution (12 g, 40 mmol, 30%in H20
solution, TC, TOKYCKASElI ) and KOH (2.24 g, 40 nmmol, Shantou Xil ong

chem cal factor gﬂawas stirred at rt for 30 mn,the m xture was

concent rat‘@az?] ®uo to give a white solid. The sol i dPREYSINYFIHed
in 50 nL of DM was added BnBr (4 75 nL, 40 mmol, Aldrich) via a
syringe at rt. After stirring at 80C for 5 h, the reaction m xture

concentrat ed in vacuo. The residue was puri f| ed by a silica gel
col utm chridMREOapHE, CREOD): § Y63, fred.6 Glzeih ©Ther/=/5.6E10AE), 1166 (yi ve

Lom i 2 BRI RRE AR Lk i 0 ey MR Rl 208
82. 61 (d, He=VH)AHB2-7.9Hyn, 68),658((& J= $DHBRH), 735)m, 151.)18432(@,,J=mﬁz,1ms (s,

5H). St epggg GDnZYly,3 tetrahydro 2H pyr an- 2- yl oxy) pr opanoat e
[ 00324] To rgﬁbx Ure o benz | 3- hydroxypropanoate (3. 35);% 18. 6 mmol)
en

and DHP (SBP p1-@-(457-fipomarfn(! (plmlflaa)rbamp Fishipopareabera@idondmory) was
added PPT he reaction

m xture W@gﬁ@;{nﬁ?gﬁhﬁ)e dr(g‘)ﬂ gﬁ’l‘ Bl xﬂgE‘rbB@ﬂ gdgicﬁtg with 50 nL of
H20. The organic | ayer has dried over Na2SO4 and concentrated in
vacuo. ThEPEdi due THa SR of Nel@-thigroxt-Er iRy fesvercrsml et siat ogr aphy
(1P 1| (v/ qﬂmcslatzr ﬂb@qm@yt}u hefsf18AoprdpShedl, M@icdrbekatidel( Ehﬁ%émgﬁgﬂﬂol AS
colorless, i on

Co VS 2P by SRR DGR Teg] ™, Yrdgie By Ghital g

2.68 (t, JDeabariHIVMARK) mg3.083 nirhal, Shaﬁ‘ghéﬂ'ﬁmqﬂ-tﬂh%h;caﬁ.ﬂ)an aned DEM, (3 31].§2 ( t,

1=8. 8tz, %%ddﬁ%}?@%l‘(%mé '3?075 érrlo'mGOi Sglc?ﬁghc%lﬂdiquSCh%rKicg]sﬂtd),z tﬁg mixZﬁrg %ag d,

J=10. 4Hz,
1-(2-(tet ﬁtﬁi‘eﬁdrmex&hlglyrmfe’aetydmmxmeat\mslv)acmmmpaﬂmlthe[cﬁ)gh’ﬂﬁﬁiy'léﬂ a

m xture of ben r d ran at e

T o ol 1 R e el o S by YRR IR ectsin

d = 0. 95504 {ilicaArnigom hepra@luel as ¥ Whhgelid iilang, 86 86)ogen at rt. After
stirring at 18 Cfor 30 mn, EtMgBr (13.25 niL, 3.975 mmol, 3M et her

sol ut i on, MAI(8BL, pds) iowars/zaGMd@dMtil b LE-M§ Rit: 3@ 6pump over
'H NMR (400 MHz, CDCls): & 0.88 (m, 2H), 0.98 (m, 2H), 1.62 (m, 2H), 1.81 (m, 2H),
2.48 (t, = 6.4Hz, 2H), 4.35 (1, J= 6.4 Hz, 2H), 6.36 (d, J= 5.2 Hz, 1H), 7.07 (m, 1H), 7.19
(t, J= 9.2 Hz, 2H), 7.35-7.55 (m, 8H), 7.75 (m, 1H), 8.0 (d, J= 7.6 Hz, 3H), 8.20 (d, ]=9.2
Hz, 1H), 8.56 (d, J= 5.2 Hz, 1H), 10.14 (s, 1H).

Step 10) 1-(2-(4-(2-fluoro-4-(1-(phenylcarbamoyl)cyclopropanecarboxamido)phenoxy)
quinolin-7-yloxy)ethyl)cyclopropyl 2-aminoacetate hydrochloride

[00332] To a solution of 1-(2-(4-(2-fluoro-4-(1-(phenylcarbamoyl) cyclopropane-
carboxamido) phenoxy)quinolin-7-yloxy)ethyl)cyclopropyl 2-(tert-butoxycarbonylamino)
acetate (23 mg, 0.03 mmol) in EtOAc (1 mL) was added HCI (2 mol/L in EtOAc, 1 mL).
The mixture was stirred at rt for 2 h, and then concentrated in vacuo to give the title

compound as a white solid (15 mg, 83%).

MS (ESI, pos. ion) m/z: 599.2 (M+1); LC-MS Rt: 2.956 min;

'H NMR (400 MHz, CD;0D): § 0.99 (t, J= 5.6Hz, 2H), 1.08 (t, J=5.6Hz, 2H), 1.62 (m,
2H), 1.69 (s, 4H), 2.50 (t, J=6.4Hz, 2H), 3.86 (s, 2H), 4.53 (t, J= 6.4Hz, 2H), 7.02 (dd, J,=
0.8 Hz, I,= 6.4 Hz, 1H), 7.16 (m, 1H), 7.34-7.38 (m, 2H), 7.48-7.67 (m, 6H), 7.96-7.99
(dd, J;=2.4 Hz, J,=12.8 Hz, 1H), 8.61 (d, J= 9.2 Hz, 1H), 8.88 (d, J]= 6.8 Hz, 1 H).
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3hrs. The reaction was quenched with 50 nL of water. The m xture was
filtered through a celite pad and the filtrate was extracted with
ethyl acetate (100 mix3). The conbi ned organic phases were dried over
Na2SO4 andWOt¥HEM3t ed in vacuo. The residue was puri fPexiuteg1w027360
silica gel colum chromatography (10:1 (v/v) petrol eum et her! EtO0Ac)
to afford the title conpound as colorless oil (2.56 g, 86.5 %. M
(ESI, pos. ion) mz: 209.2 (M:tNa); LCGMS Rt: 2.644 nm | HNVR (400MHz,
cbCl 3): 60.49 (m 2H), 0.80 (m 2H), 1.55 - 1.83 (m 6H), 1.87- 1.90
El m682 (1 é) : 1%357%1@;%@&1{]&” cOrrSUNBEIN s 0 080t Priok; N witdra 14 -

1- (2- (t et r ahydr o- 2H pyr &-QOD AN/ INRLINER MICROSONES benzoat e

[ 00326] To mxAnpi.ere of

1-(2-(tetrahydro-2H pyran 2- yI oxy) et hyl ) cycl opropanol (730 ng, 4.05
mmol ) and , 4.86 mol) in 30 nL of CH2Cl2 was
added DVAP (98.8 ng, 0.81 mml Shanghai Hai qu chem cal Ltd.) and

EDC (1. 160033316. 08 AnvbdilenShanghet e&dﬁﬁ&uwﬁhmﬁ%()&aﬁﬂu sa£G53t22 The
reaction gxture(ﬂgi@%ﬂ:&é d at rt _overnight, then co entrated and

purified BYEEP RS R ot Oéwyn(a;zl@mr@d(amm) pet r ol eum

et her | EtAL)PADGerEtbomd rchezstA&d@lﬁ B4R (690
v aic1e2d 4 tgisﬁlz %d@ﬁtlﬁ%hél\%s]lseﬁﬁ A%ll%mé

my, 60 % SL
H NVR (405%%%5 Eéﬁ& OSX%hd?@B“ Prp0 o, 5 1 Wwasznsgd forithe ghalysis. B3 (m

;7313)9 (ﬁ] 191231 ﬁ@ze(liéﬁzles?rgelé 131Jf31e§21“h€: 'P@PLélﬁ):aks %gl@%ec(omfﬂb%%v ggve? nétmf 111),
8.01 (m #ﬁl‘zmSt ep 5) 1-(2- hydroxyet hyI)cycI opropyl benzoate
[ 00327] To a m xture of

1- (2- (t et [GAB3Adr o- 2Wnplysiatonditigh AXYHeahdbylb b%@k@ﬁc@@ﬁﬁinl@@@%ﬁ@b 9? (690 ny,

A aricny SpR Al @) PR Re 570a0 e kOB W v rosmm Bt ner

concent r amédniariche gradichi cmddlbyn @assaoi%maO%B:tomQJAUFBTO"/@ghQﬁH{uPﬂ%ﬁWl |(4 1
v/v et 0 tl e conpound as |ight yellow
f:n | %320 ﬁ’%lﬁg@l@%kﬁ‘ %6%‘?'0&" dﬂ% W‘%?’%‘mng@n%i fonhnup - nﬂ@ﬂvs Rt :

2.997 ni nCOI‘ldIthIl B: The moblle phase was acetonitrile (A) and 0.03 M KH,PO, solution B (pH=

4.0, adjusted with 10% AQ H3POy). The flow rate was 2.0 mL/min. The gradient condition
was shown in Table 3;

[00335] Table 3

Time (min) A (MeCN) B (buffer, pH = 4.0)
0-2 10 90
2-13 10-42 90 - 58
13-18 42 58
18-25 4365 58-35
25-35 65 35

Example B
General LC/MS/MS Analysis Method

[00336] An Agilent 6330 scrics LC/MS/MS spectrometer equipped with G1312A
binary pumps, a G1367A autosampler and a G1314C UV detector were used in the
analysis. An ESI source was used on the LC/MS/MS spectrometer. The analysis was done
in positive ion mode as appropriate and the MRM transition for each analyte was

optimized using standard solution. A Capcell MP-C18 100x4.6 mm L.D., 5 uM column
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1HNMR (400MHz, CDCI3): 6 0.92 (m 211), 1.08 (m 2H), 2.10 (t,
5=6.0Hz, 2H), 2.78 (s, 111), 3.79 (s, 2H), 7.46 (t, 5=8.0Hz, 211),
7.58 (t, 5=7.2Hz, 111), 8.02 (t, J=7.211z, 214). Step 6)

2-(1- (benz XA BIYABI opr opyl ) et hyl met hanesul f onat e [ 00BEBI01G027360

m xture of 1-(2-hydroxyethyl)cyclopropyl benzoate (320 ny, 1.55

mmol ) and TEA (235 ng, 2.33 mmmol, Shantou Xilong chem cal factory) in
20 nmL of drg CH2C12, was added IVBCl (213 ng, 1.86 mmmol, Shanghai

Hai qu chentPReomeney, TOY@F‘%@NQ"QHIW HSA) wasnisextyiriag thPanaﬁstseTheSﬁéHilé bhgc f or
2 hrs at ras Shid@afinbhit h&t02S | c er and extracted with
CH2C12 (30 ni). The ofgani ¢ g) al\géetsﬁglsw r?ébj %nvlglaml@é’ﬂ’éﬂietﬁﬁ@ 1%
concent r at¥eOR i 4?8‘@13:‘611? BTV, vhe The flove raxonpdundL/asn. Topalnavagel | ow
ZO|3I43 I(ﬂ”fﬂQﬂdﬁ%;l%&pat WhbieMPerhrerture. RO%L of 81%)samp1es we:%g lee:cl:'tes MNa); LC-MS R
1- (2- (4- ( Zoab g,r@ 4 (1- (phenyl car bamoyl ) cycl opr opanecar boxam do) pheno
Xy) quinol i n- | oxy) et hyl )cycl opropyl benzoat e [00329] To a m xture
of N-(3-f 0 3 Jor AeACRIpptign Offte GO
phenyl cycl o- pr opane- 1, 1-di car boxam de (91 ng, 0.2 mol) and

2- (1- (benZ@zB |s i 0.4
(1- (benegBBixy) Qe t@lﬂrgw&)lﬁiohﬁ(ds m%&%ﬁea%&g%gh%m(f&?%%ggegm

mml)ln H(SSE %‘ I&fliedCSZCCB
The reaction Was ’§ ?’FIF@(‘J'O tiagg used doy direrin gite stuisears stnyrarizedvasT: ablaen
renoved i A ligatu@p uayslert ReendvesirsHl e \VRSK %tfoﬂ%cﬁﬂer%ttnnne% S Snagn\?}’) o O

The or gam c_|laye ied over Na2SO4 and concentra
The resi dié" v@ﬁéyﬁﬁ\ﬁaﬁp gé ms{hogs asjdesceibedierein Shmpies with liglacongmantions

(Et 0Ac) t wemfdiloted ot hEmpidl) RfOAPOU Ry ASInRcidnght yel low solid (75 ng,
58%9. Ms (ESI, pos. ion) nmlz: 646.2 (Mtl); LC-MS Rt: 3.686 mn;

| FI NVR ( 4DatabmdysisCDCl 3): 3 0.93 (t, J= 7.2 Hz, 211), 1.08 (t, J= 6.0
Hz, 211), 1 62 (m 2H), 1.81 (m 211), 2.48 (t J= 6.4Hz, 2H), 4.35
(t, J= 6. HW088] 2H) Thﬁvaj_l;@s ¢ithe 4ECHa122 wigler chie) were Qded ¢ uadddine 7- 19 (t,
J= 9.2 Hzconpbiid Zl@n‘b@ d J=7.6
Hz, 311), él%%O( RN Eﬁ‘"gﬁm&“ﬁ %g’ﬁp"é‘g %ﬁ“glrﬁﬂlat%dl %Pn}l?fmdiolﬁﬁ mitigh 14( s,
11 1) St @Bntgy at time zero. Half life is then calculated based on first-order reaction kinetics.

N (3-fluoro-4-(7-(2-(1-hydroxycycl opropyfl et hoxy)qw nol i n-4-yl oxy) phe
Y1) - Nphciogasy c| opTenangos fisisibe R Gtrdthorll BRI Bugd B! U1 ON

of 2. | car bano cropro
1-( (léac(l aq sohlﬂlon at 4 and(zp I:}C at pH < 4 for 24 hours %ldecon?posmon < 1.0%).

Table 4
Sample Solution: (1) H,0; (2) 0.9% NaCl aq solution; (3) Aqueous Solution with
Adjusted pH Values (adjusted with 1.0 M of HCI or NaHPQ, aq
solution); (4) 20 % aq. H,0,
Sample Concentration (mg/mL): (1) 0.1; (2)0.5; (3) 1.0; (4) 2.5; (5) 5.0; (6) 10.0;
(7 20.0; (8) 50.0; (9) 100.0
Temperature: (1) 4°C; (2) 25°C; (3) 25 °C under light (4500 LX); () 40°C; (5) 60°C
Time Point: (1) 4h; (2) 8h; (3) 1 day; (4) 2 day; (5) 3 day; (6) S day; (7) 10 day
PH Value: (1) 2; (2) 3; (3) 4; (4) 5; (5) 6; (6) 7 (78

Example D

Methods for determination of stability in human whole blaod

[00340] Samples with low (1 ug/mL) and high (10 ug/ml) concentration (stock

samples) were prepared by dissolving the compound into fresh human blood. Samples
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car boxam do) phenoxy) qui nol i n-7-yl oxy) et hyl ) cycl opropyl benzoate (75
ng, 0.116 mmol) in CH3OH (5 nL) was added aqueous Li OH (8.35 nyg,
0.348 mmol ) solution (1 nL). The reaction was stirred at rt

over ni ght . WRHdIWhbnsi on was then concentrated in vacd§T/USAYLORE0
residue was purified by silica gel colum (EtOAc to 100:1 (v/v)

Et OAc/ CH3OH) to give the title conmpound as a V\/nite solid (40 ny, 64
%. M5 (ESL pos. ion) mz: 542.2 (Mrl); LG M5 Rt: 225 mn; 11-1NMR
(400 Mz, u@m@@PatCtbat@?G(é avcdcahqggts werg tq]qgn atzb)pﬁnn ]@n‘pg, @tmmg—lg)ugaqqg 2H) ,
1.67 (s, ‘Mﬁ)rs ddplicatel kam es, ﬁ)ﬁil@a»ch eord1 LS tvas aﬁﬂedﬁo@nelﬁi wtd), 6.51
(4 3= 5.6 to B 7@( ey A(ébéi)ﬁ 7 (m BH), 7.58
(d, 5=8. Olm@edlgﬂy and;ceg@ﬁ(gﬁi at11|_l|)000 g)ng@ré@mugih@upgeq.qgluhg_q.ﬁayergva56 (d,
1=5. 2 Hz, sddadated O@MCIRY blool Qmﬁpﬂes(v%rédt&@da-éo%luml(m? g 2Chasmi. ) cycl
opr opanecar boxam do) phenoxy) qui nolin-7-yl oxy)ethyl)cycl opropyl

2- (tert - boaeydgidonyl am no) acetate [00331] To a sol ution of
N-(3-fluoro-4-(7-(2-(1-hydroxycycl opropypet hoxy)- qui noli n-4-yl oxy)
phenyl ) - Niiaény| cy &Repraoped cdmpoudd Garlodxtadtalpaled 7o tig initt] Q&ntivyat ) |

oAb SRIPORN A AT DR BB Moo RAR T, S
cheni cal ﬂ@cmnposmanrﬁtedom&(ua Mop3Mas added EDCI (15 ng, 0.075 mmol,
Shanghai Hai qu chenmical Ltd), the mixture was stirred at rt

over ni ght jooldg r eaghin@br M Mo@ndé@?scl\ﬁ?eﬁm@l@m%ﬁﬁtéﬂagg rafiafl #4387 Ry @ani c

| ayer was dried with Na2SO4 and concentrated. The residue was
furified B?/“?Iash chromagraphy on silica gel to give the product as a
white solid (30._ng, 85 %9. MS (ESI, pos. ion) rn/z: 699.2 (Ml);

LC- M5 Rt: EXamBgEnin- 14 NVR (400 MHz, CDCI3): 8 0.88 (m 2H), 0.98
(m 2H), Mc6dd{ for D2khminatioR df G4bilite t)humdn A&r (dicrosbmed. 4Hz, 2H), 4.35 (t,
J-64H 2H), 6.36 (d, J=5.2 H 1H), 7.07 (m 1H), 7.19 (t, J-9.2

( d’ 5 9 ZF({_%?.’;J £ 55}1&%%%!(7& h’ll(ﬁ'OS?)ﬁ] %thzb%%w%re céz%ﬁte% in duﬂ_BH%e’ igy ep 18) 20
1-(2-(4-( Qolfﬂrmyﬂeme mb(%S_L T(Iq)tmma}llImbdmnmyttmmymnagemﬂmm@mhMX am do) pgeno
(Dbadz) ot Gron Eprtitn X o BRI oc mi) (IRATHENEPRITE BEllufL' €
cycl opr opatptal V@ambo&mmptammqutﬁ bufei (RB3.- D o, )pét 7).l Goopotusipr opy |
2-(tert- buk@gxgaeeh?ﬁ%m PAkAELLAE %ﬁaﬁkmt o BB bR ANSE (1

nm.) was added HCl nmol /L in OAc m xture was stirrred
at rt forwgs ®3%dde plr?émawwfémsnmr@a@pmmen@qw@ theadgiitioa of pretein afleca

gggpgu?&%%lﬁﬂl‘éﬂbﬁb%n&pin'd %cﬁﬂa’i’eﬂg a watbath MEn (ERE air ROSeC IRRtiohi&e
termmated at various time pomts (0 5 10, 15, 30, 60 min) by adding equal volume of ice-

cold acetonitrile. The samples were stored at -80°C until LC/MS/MS assays.

[00344] The concentrations of compounds in the incubation mixtures of human
liver microsomes were determined by a LC/MS/MS method. The ranges of the linearity in

the concentration range were determined for each tested compounds.

[00345] A parallel incubation was performed using denatured microsomes as the
negative control, and reactions were terminated at various time points (0, 15, 60 min) after

incubation at 37°C.

[00346] Dextromethorphan (70 uM) was selected as the positive control, and '
reactions were terminated at various time points (0, 5, 10, 15, 30, 60 min) after incubation

at 37°C. Both positive and negative control samples were included in each assay to ensure
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NVR (400 MHz, CD30D): 8 0.99 (t, J=5.6H, 2H), 1.08 (t, J= 5.6Hz,
%::li) 1.%52 (m 2H, 1. 629 (s, 4H, 2.50 (t, J= 6.4Hz, 2H), 3.86 (s,
2H), 4.53 (t = 6.4H, 2H), 7.02 (dd, 51= 0.8 Hz, 52= 6.4 H 1H),
7.16 (m 1&5‘32“?‘"!314“6? 38 (m 2H), 7.48-7.67 (m 6H), 7. 9BeTUR (G0
51= 2.4 Hz, 52= 12.8 Hz, 1H), 8.61 (d, J.= 9.2 Hz, 1H), 8.88 (d, J=
6.8 Hz, lH). STABI LI TY OF THE COMPOUNDS | N AQUEQUS SOLUTION, I N
VHOLE BLOOD AND I N LI VER 1VHCROSOVES EXAMPLE A General HPLC Anal ysis
Met hod [ 00B8BfearityAfearierosop@bingiita®reysttpped wi th 0131 | A Quat punps,
a GL322A degasser, a 01316A TCC (Tenperature Control of Col um,
mai nt ai nem, a 01315 DAD detector and a GL329A aut osarrpl er
was used in the analysis An Agilent Zorbax Eclipse Plus XDB-C18,

4. 6x150 nTiPOB7PM cOTHerbndsREatigSet chpouhfbin ﬁﬂﬁi&’lﬁ/‘els ﬁ)s&he %\)‘b\tj‘\g@lél engt h

ted. Th eaks were recor VI a
o TB10° e S £ Bhrodiie BTG el 29t R goibAgRITel fmg@em The
acet oni t r ik evg Blinavee: @tr%ldkddI{HZP@émSﬁi ‘iﬂtTc%lu(aBS) Kﬁlﬂu!ﬁla‘s &zﬁglAgﬁ![ ust ed

The flow rate 1, /mn. The gra
Y:Motngu tl i gn e %@\S‘l SRgigon Oé%% ilwa%d?ﬁrwce ffﬁf@nnflh@anmﬂl le
phase was exstimengdnd io vﬂ&%tﬁﬁ%&tﬁd}es&vﬁﬂlﬂreﬁﬂﬂre@&ht é?,tfﬁ)&ﬂt kaﬁl gmf % d5n(rjn 8 03
t Hon The no was_ acetonitr
M kipor Sona SRR Lo g ’%ﬁﬂ’?%f@& A 1HO18%hQ H3POY) . The flow
rate was 2.0 nL/mn. The gradient condition was shown in Table 3:
[ 00335] Tabkt848 The compounds disclosed herein generally exhibited high clearance values

(CLin> 12 mL/min/kg).

Example F

Evaluation of Pharmacokinetics After Oral Dosing of the compounds in Mice. Rats, Does

and Monkeys

[00349] Compounds were assessed in pharmacokinetic studies in mice, rats, dogs or
monkeys. The compounds were administered as a water solution or 2%HPMC + 1%
Tween-80 in water solution. For the intravenous administration, the animals were given at
Img/kg dose. For the oral (p.o.) dosing, mice and rats were given Smg/kg dose and dogs
and monkeys were given 10 mg/kg dose. The blood samples (0.3 mL) were drawn at 0.25,
0.5, 1.0,2.0,3.0, 4.0, 6.0, 8.0, 12 and 24 h time points and centrifuged at 3,000 pm for 10
min. The plasma solutions were collected, stored at —20°C until analyzed by LC/MS/MS

as described above.

[00350] The alcohols (the metabolites) were generally the major compounds found
in animal’s plasma. Parent compounds (amino esters) generally demonstrated low

systemic exposure when administrated orally.

BIOLOGICAL ACTIVITY

[00351] The following representative assays were performed in assessing the
biological activities of compounds disclosed herein. They are given to illustrate the

invention in 2 non-limiting fashion.

Example G
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Time (mn) A(MCN) B (buffer, pH=4.0) 0 - 2 10 90 2-13 10 - 42 90
- 58 13 - 18 42 58 18 - 25

WO 2010/111063 PCT/US2010/027360

¢c-Met Tnhibition Assays

[00352] In a pilot study, the compounds disclosed herein were screened for their ¢-
Met inhibitory activity. The CycLex Research Product CycLex Met Kinase Assay/
Inhibitor Screening Kit, is a single-site, semi-quantitative immunoassay for kinase activity
of recombinant catalytic domain of Met and is used for screening the compounds disclosed
herein. Plates are pre-coated with a “Tyrosine kinase-substrate-17, which can be easily
phosphorylated by recombinant catalytic domain of Met. The detector antibody is PY-39,
an antibody that specifically detects the phosphotyrosine residue on “Tyrosine kinase-

substrate-1’.

[00353] "To perform the test, the recombinant catalytic domain of Met was diluted in
Kinase Buffer, pipetted into the wells and allowed to phosphorylate “Tyrosine kinase-
substrate-1” on the wells in the presence of Mg*, Mn** and ATP. The amount of
phosphorylated “Tyrosine kinase-substrate-17 was measured by binding it with a
horseradish peroxidase conjugate of PY-39, a anti-phosphotyrosine monoclonal antibody,
which then catalyzed the conversion of the chromogenic substrate tetra-methylbenzidine
(TMB) from a colorless solution to a blue solution (or yellow after the addition of stopping
reagent). The color was quantified by spectrophotometry and reflected the relative amount

of Met kinase activity in the sample.

Summary of Procedure

Add 100 pL of reaction mixture to the wells

l Incubate for 60 min at 36°C
Wash the wells

Add 100 pL of HRP conjugated anti-phosphotyrosine antibody
l Incubate for 60 min at room temp.

Wash the wells Add 100 yL of Substrate Reagent

J

Add 100 pL of Stop Solution

J

Measure absorbance at 450 nm

[00354] All samples and standards were assayed in triplicate. The compounds
studied in kinase inhibition assays were alcohols (the metabolites) from the parent amino

ester compounds, in addition to the amino esters disclosed herein. The metabolite alcohols
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- 58 - 35 25 - 35 65 35 Exanple B General LG MS/MS Anal ysis
ﬁ/it hoSS[ 00336] An Agilcnt 6330 series LC/ M5/ MS spectroneter equi pped
with 0131 2A binary punps, a 01367A autosanpler and a 013 14C W
detect or wW&YQR2UYEAUE3n the analysis. An ESI source was usefuemidi®sso
LC/ MS/ M5 spectroneter. The analysis was done in positive ion rmge as
appropiate and the MRM transition for each anal yte was opti mzcl\e/I
usi ng standard solution. A Capcell MP-C18 100x4.6 mm|.D., 5 p
col um  WERO1lY shov OB SPEAIIddIS2 0 L &BEBGAor inhibition of c-Met, with some

compounds inhibiting c-Met with an IC50 below 100 nM.

Example H

Kinase inhibition assays
HUMAN C-MET KINASE ASSAY

[00355] Human c-Met is incubated with § mM MOPS pH 7.0, 0.2 mM EDTA, 250
UM KKKSPGEYVNIEFG, 10 mM MgAcetate and [y—”P—ATP] (specific activity approx.
500 cpm/ pmol, concentration as required). The reaction is initiated by the addition of the
MgATP mix. After incubation for 40 minutes at room temperature, the reaction is stopped
by the addition of 3% phosphoric acid solution. 10 pL of the reaction is then spotted onto
a P30 filtermat and washed three times for 5 minutes in 75 mM phosphoric acid and once

in methanol prior to drying and scintillation counting.

HUMAN KDR KINASE ASSAY

[00356] Human KDR is incubated with 8 mM MOPS pH 7.0, 0.2 mM EDTA, 0.33
mg/mL myelin basic protein, 10 mM MgAcetate and [y-**P-ATP] (specific activity
approx. 500 cpm/pmol,, concentration as required). The reaction is initiated by the
addition of the MgATP mix. After incubation for 40 minutes at room temperature, the
reaction is stopped by the addition of 3% phosphoric acid solution. 10 pL of the reaction is
then spotted onto a P30 filtermat and washed three times for 5 minutes in 75 mM

phosphoric acid and once in methanol prior to drying and scintillation counting.

[00357] The above kinase assays and others can be carried out at Millipore’s
KinaseProfiler Service, Billcrica, MA, US,

[00358] The alcohols (the metabolites) from the amino ester compounds disclosed
herein generaily showed IC50 values for inhibition of c-Met and KDR of 2 uM or below,
with some alcohols inhibiting c-Met and KDR with an IC50 below 100 nM.

Example 1
HUMAN XENOGRAFT TUMOR MODELS
Human US7MG Glioblastoma Xenograft Tumor Model

[00359] In a pilot study, the efficacy of compounds disclosed herein was evaluated

in a standard murine model of tumorigenesis. Human tumor cells were generated with
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nex, Torrance, California, USA) was used during the analysis.
grﬁgeprgg:al e phase was 5nmM ammoni a acetate, 0.1% MeOH in water (A) :
5mM ammoni g _acetate, 0.1% MeOH in acetonitrile (B) (70:30, v/v). The
flow rate W2E19/ nin. Col um was nai ntai ned at anbi BrWUS2010/027360
tenperature. 20 pL of the sanples were injected. Exanple C Methods
for determ nation of stability in aqueous solution [00337] The
stability of conpounds was evaluated in one or nore in vitro agueous
systens.  EWpepghehinstomacolidURTdGsclls ATCEDandtwiee grow i subeuShbtts QSnca ©

S zedni6l JARbA Enhi AL RUER M CE R LETR R  BT Mo

solution at different tine
met hods asfj%)égcrlplﬁ@d’ehélﬁéfqm ISa&fvlre@h\dmnigg‘wm Winneandrs abdRNS Were

di | uted t Gofbek oﬁm}émoobﬁﬁbEﬁmtigk&re%{mgl@;rdlxﬁ}hmaed%%:)ooé\‘lggg%,grg@&%' ysis

tify
00338] Th aI ues of the AUC (area un curv 0 quan
{ he co]rrpo ¥ Svernr&9rin weteRRe rch¢ omipgndcgiroupe rfpbuequkn ainﬁxai;tfaubrabed

t hen
conpar ed Tc@mbdﬂﬁdbf‘bf‘al hagd 8L | S¥mRAddokd, MBs e 5
cal cul at eqﬁ)t@(i 1 gfaﬂrst order reaction (ﬁ@e e F’f’)‘ﬁ &]ihcﬁug(y \aCl
conpounds 3l JSEHC%gﬁgﬁ%%@??rq @Omﬂf&'tﬂtedagn ﬂ-ﬂﬁttmgm al ono )

| ut i ehalRhgehnLodafill fi
aqoos/;) uTiabl e 4 Sg%l e S%I ut'i on: ot 0%5’ G(?r% {; gﬁ/n %\é@i ngmg%’ltut i on;
(3) Aqueod&m8e MENIO Ga-t: Rdenocarcinoma Xenogf aft Tumor Model

[00360] Xenografts were also generated with human gastric tumor cells (MKN45
cells, ATCC) and were grown as subcutaneous tumors in 6-7 week old female nude mice
{BALB/cA nu/nu, Shanghai SLAC Laboratory Animal, Co.) (n = 10 for vehicle group, n =
8 for each dosing group). When tumors reached a volume of 60-150 mm®, animals were
randomly divided into vehicle control (2% HPMC+1% Tween-80 in water) and compound
groups. Subsequent administration of compound by oral gavage (10 - 60 mpk/dose,
dissolved in purified water or 2% HPMC+1% Tween-80 in water) begins anywhere from
day 0 to day 15 post tumor cell challenge and generally continues with once a day for the

duration of the experiment.

Tumor Growth Inhibition (TGI) Analysis

[00361] Progression of tumor growth is assessed by tumor volumes and recorded as
a function of time. The long (L) and short (W) axes of the subcutaneocus tumors were
measured with calipers twice weekly, and the tumor volume (TV) calculated as (L x
W?)/2). TGI was calculated from the difference between the median tumor volumes of
vehicle-treated and drug-treated mice, expressed as a percentage of the median tumor

volume of the vehicle-treated control group, by the following relation:

Median Tumor Volume o) - Median Tumoar Volume gyg.sreated

%TGl =

x 100
Median Tumer Volumeggnirer

[00362] Initial statistical analysis is done by repcated measures analysis of variance
(RMANOVA). Followed by Scheffe psot hoc testing for multiple comparisons. Vehicle
alone (2% HPMC+1% Tween-80, or the like) is the negative control. Compounds
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j usted pH Values (adjusted with 1.0 Mof HCl or NaHPO4 aq .
?g{ ution)l;o (4) 20 °/<$an. H202 Sanpl e Concentration (ng/ _m_): (1) 0: 1,9
(2) 0.5; (g} 1.0: (4) 2.5; (5) 5.0; (6) 10.0; (7) 20.0; (8) 50.0,_( )
100. 0 Tenp&OA0B10681) 4C, (2) 25C, (3) 25C under | i ght PCEES1008) 360
(4) 40 C (5) 60C Tinme Point: (1) 4h; (2) 8h; (3) 1 dayZ (4) 2'dai,
(5) 3 day; (6) 5 day; (7) 10 day PH Value: (1) 2; (2) 3; (3) 4; (4)
5; (5) 6; 6} 7; (7) 8 Exanple D Methods for determ nation of
st abi | i ty dis¢lonedigreinvere gcrisradiydetfvo 06t MdsSeaapli @smpii. t h | ow (1 pg/ L) and
high (10 mne concentration (stock sanples) were prepared by
di ssol vi ng the conp§tiid UMS Ty iGromthinhitslioodith Bampless  wer e

[ ' ' TOm 30 min, 1
I ncubated at 37(C and aliquots were taken at O mm 10 mmn, ,
hour and 3 hours (dgmgi 38 QeachkaMeOH (100gL) was added
to the aliquots E 4000
w
4 33001 —+— vehicle
£ 3000 - o 10 mgke
S 2500
> 2000 < 30 mefkg
g 1500 =3+~ 100 mg/kg
£ 1000
500
0+ .
DO D3 D7 DI0 D14 DI7 D21
Days on Study
[00363] Example 53 was administrated orally (p.o.) at doses of 10, 30 and 100

mg/kg once a day (QD), for 21 consecutive days. All doses produced statistically
significant, dose-dependent inhibition of growth of U§7MG tumors grown subcutaneously
in athymic nude mice. On the last day of treatment (Day 21), the 10, 30 and 100 mg/kg
doses decreased mean tumor volume by 47%, 76%, and 99% (TGI), respectively,

compared to the mean tumor volume of the vehicle-treated group.

Figure 2 MKN45 Tumor Growth Inhibition with Example 72

3000

Tumor Volume+SEM

Do D4 D7 D1l D14 D18
Days on Study

[00364] Example 72 was administrated orally (p-0.) at doses of 10, 30 and 60 mg/kg
once a day (QD), for 18 consecutive days. All doses produced statistically significant,

dose-dependent inhibition of growth of MKN45 tumors grown subcutaneously in athymic
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i mredi ately and centrifuged at 11,000 rpmfor 10 m n. The upper
solution layer was separated. Quenched bl ood sanples were stored at
-80C until anal%{}ed by LG M5/ MS. Data anal ysis [00341] %Renai ni ng of
conmpound R4 1%fed compared to the initial quantityPCR/US20T027386 O.
Half-1ife is then cal cul ated based on fi rst order reaction Kkinetics
(k is deconposition rate constant, t112 = 0.693/k). [00342] Sone of

t he conpounds di scl osed herein exh| bited t112 ranging from7 to 30
hour s. Exa{h‘ﬁ‘f BicE Qethp Beigday of tr@meat (RapdB), tn 10,f30$hd160 ing/lkg (doBcdHromRN
l'iver m cragqnes)q 33433,|3H 0]

conducted in duﬁ? |ngglt e i nqp ;ésrd\é%E Sganléga?ls%morvo ?I%J c%ﬁ”lah‘iubatl on
m xtures &OHSILS )ehsnsﬁtfwbmmmnaied@r thyimep s mrES (G cﬁ"t}mg.rembmtt&atad m),
conpounds gafypi Nterest (5 gM and NADPH (1.0 mM in a total volune of
200 pL potassium phosphate buffer (PBS, 100 mM pH7.4). Conpounds

were diss +0§§§ﬁ D%ﬁ d| |uted with PBS such that the final
concentra of 8“‘6Bﬁ/EqufHBafé‘??Z%/%we@aﬂ%mﬁs ohinplgsregting
comenced thwi ptrd:s;ﬂt hevemtbati AccdRiingly, @bt edbdd@ihents a?e ﬂE‘b@ cHfsRiRGYPat i on
andlncub} in a water. bath qpen to the air at C. Reactions were

terninated 3 atl\yﬁ?l?%l?érets?]ﬁréve%?l ﬁ’f"é“"(s’@‘o“BS nof be linpited 13016 de@ilsgivep by

addi ng eqberkinyinit mb@hodlﬁa}@mlﬂth@@&b@%&c{ bivElentd BEhS AT c@&cl}g\ﬁ{ sEafpt Or ed
at -80C UQEHD t}m !a\%NF iady fﬂ{ﬂfﬁ 44] The concentrations o corrpounds
in the i nEUbat i on=HiRHeRP sledder Repprated by efedstres were det er ni ned
by a LC/ M5/ M5 net hod. The ranges of the linearity in the
concentration range were determ ned for each tested conpounds.

[ 00345] A paral l el incubation was performed using denatured m crosones
as the
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negative control, and reactions were term nated at various tine
points (0, 15,60 mn) after incubation at 37C.

[ 00346] Dext r onmet hor phan (70 gM was sel ected as the positive control,
and reactions were termnated at various tine points (0, 5, 10, 15,
30, 60 mn) after incubation at 37C. Both positive and negative
control sanples were included in each assay to ensure the integrity
of the mcrosonmal incubation system Data Analysis [00347] The
concentrations of compounds in human |iver m crosonme incubations were
pl ott ed agHATASICIEAMER I®f the relevant zero tine point control for
each reaction. The in vivo CLint were extrapolated (ref.: Naritom Y,
Terashitg S, Kinmura S zuki A, Kagayama A, Sugiyama Y. Prediction
of humn%hepaﬁ@n&ogﬁqaﬁtg‘E%P?Wﬁ r vivo anigal e er%{%\’s\ and in
vitro netabolic studies with [iver m crosor&?@’q"rﬁﬁ% imals "ang
humans. Drug Metabol i sm and Ritsposjtion 20Qiaide: & .

[ 00348] The conpounds di scl osqd hergi n genel%%}é exRibi badadi

cl earance values (CLint > 12N1L/ M /kg).ylEx € F Eval uati onj of

Phar macoki netics After O RR”DoSj g o otﬁe coppounds in M ce, ts,
Dogs and Monkeys [00349] Conmpoynds, were assessed in pharnmacokinetic
studies in mce, rats, dogs o R

Formula (1)

or a recemic mixture, a diastereoisomer, an enantiomer, a geometric isomer, a
tautomer, an N-oxide, a hydrate, a solvate, a metabolite, or a pharmaceutically acceptable

salt thereof, wherein:

each of R', R?, R? and R*is independently H, -C(=O)R’, -C(=0)OR"!, -C(=0)-
NRURM2 RMRM*N-0,8-, R1'0,8-, R"*R'"N-alkyl, R''0-alkyl, aliphatic, haloaliphatic,
arylaliphatic, heterocyclyl aliphatic, cycloalkyl aliphatic, aryl, heteroaryl, heterocyclyl, or
carbocyclyl, with the proviso that R' and R% together with the nitrogen atom they are
attached to, optionally form a substituted or unsubstituted 3-8 membered heterocyclic
ring; and R* and R*, together with the carbon atom they are attached to, optionally form a

substituted or unsubstituted 3-8 membered carbocyclic or heterocyclic ring;

each of Y, and Y is independently a divalent group derived from aliphatic-
C(=0)-, aliphatic-C(=0)0-, aliphatic-C(=0)NR''-, -R""N-0,S-aliphatic, -0,S-, -R!'N-
aliphatic, -S(=0)-aliphatic, -R! 'N-C(=0)-aliphatic, fused bicyclylalkylene, fused hetero-
bicyclyl alkylene, spiro bicyclylalkylene, spiro heterobicyclyl alkylene, arylalkylene,
heteroarylalkylene, alkylene; haloalkylene, heterocyclylene, carbocyclylene,
heterocyclylalkylene, carbocyclylalkylene, fused bicyclylene, fused heterobicyclylene,

spiro bicyclylene, spiro hetercbicyclylene, arylene, or heteroarylene;
W is O, N-R" or (CR”R")m; m is selected from 0, 1, 2 or 3;

Qis:
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nonkeys. The conpounds were adm nistered as a water solution or
2%1PMC + 1% Tween-80 in water solution. For the intravenous

adm nistration, the animals were given at | ng/kg dose. For the oral
(p.o.) dosing, mce and rats were given 5ng/ kg dose and dogs and
nonkeys were given 10 ng/ kg dose. The bl ood sanples (0.3 nlL) were
drawn at 0.25, 0.5, 1.0, 2.0, 3.0, 4.0, 6.0, 8.0, 12 and 24 h tine
points and centrifuged at 3,000 rpmfor 10 mn. The plasma sol utions
were collected, stored at -20C until analyzed by LC M5/ M5 as

descri bed above. [00350] The al cohgl skt he netabolbtqﬁ were general ly
t he maj or conpounds found in anuma ”%ﬂplasnaijgre\ENcgnpounds (am no
esters) generally denonstrat \‘?stenic exposar € ,when
adnministrated orally. Bl QL LACTT VI TY § 1]°Theé f ol | owi ng
representati ve assaysRwe{e -er?orned{dg assessi ng the biol ogi cal
activities of conpoupds sgl osed herej They are given to
illustrate the invent?on iN a non-1i®ti'ng"fashion. Exanple G WO
2010/ 111063 PCT/ US2010/ 027360 c-Met Inhibition Assays

R10 10
8] N o) NR
H New )
J/;UTij;(N i z “9:(”“’
| ~ L]/ ®
Tt 0 : 2 0 R
\RT O \RT
s

0

6 ]
RDﬁ Rm
RS N RS NZ

O O o 0
. \R7 \R7
R or pe;
. ® T
""o N RS N
Uis CRZ or N;

each of R®, R® is independently H, F, Cl, Br, I, cyano(CN), hydroxyl, R"*R"'N-, -
C(=0)-R", -C(=0)-0R", -C(=O)NR!'R!"?, -OC(=0)NR!'R'"2, -OC(=0)OR"", -NR!!C-
(=ONR!'R"? NR"'C(=0)OR'?, -NR''C(=0)-R!!2, R''R!!*N-O,S-, R"O,8-, R1'O,S-
R'"N-, R""R"N-alkyl, R''(S=0)-alkyl, R"'R!!*N-(C=0)-alkyl, R'"*R''N-alkoxy,
R'(S=0)-alkoxy, R""R"'*N-(C=0)-alkoxy, aliphatic, alkoxy, hydroxyalkoxy, amino-
alkoxy, hydroxy-substituted aminoalkoxy, haloalkoxy, amino-substituthed haloalkoxy,
alkylamino haloalkoxy, hydroxy-substituted haloalkoxy, alkylaminoalkoxy, alkoxy-
alkoxy, arylalkoxy, heterocyclylalkoxy, carbocyclylalkoxy, heterocyclyl(hydroxy-
alkoxy), carbocyclyl(hydroxyalkoxy), aryl(hydroxyalkoxy), aryloxyalkoxy, aryloxy,
heterocyclyloxyalkoxy, carbocyclyloxyalkoxy, heterocyclyloxy, cycloalkyloxy,
(heterocyclo)hydroxyalkoxy, azidoalkoxy, fused bicyclyl, fused heterobicyclyl, fused
bicyclyl aliphatic, fused heterobicyclyl aliphatic, fused bicycloxy, fused heterobicycloxy,
fused bicycloxoalkoxy, fused heterobicycloxoalkoxy, fused bicyclyl aminoalkoxy, fused
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[00352]In a pilot study, the conpounds disclosed herein were screened
for their c- Met inhibitory activity. The CycLex Research Product
CycLex Met Kinase Assay/ Inhibitor Screening Kit, is a single-site,
sem -quantitative i mmunoassay for kinase activity of reconbi nant

catal ytic domain of Met and is used for screening the conpounds

di scl osed herein. Plates are pre-coated with a "Tyrosine

ki nase-substrate-1", which can be easily phosphoryl ated by

reconbi naetereBicadlyl dnﬁn@klﬁ@dy[lspiﬂo Hibclyl, o deferbictlyRRbidBidYclilSaliBiati?9,
an antibody that specifically detects the phosphotyrosine residue on
"Tyr osi n&PKe h%tsr@bwéf%lsqlwaﬁ% spiro bigrphes) sirasterekipnclary, grikgrbicychpxo-

r ecombi naloxabb KbicforH3ERK Bl Moty ﬁ%@ﬁk% spitd GBI

pi petted I nt s an t o "phosphory r05|ne
ki nasesulsstincatkexy, arpinh¢teroanb Iabslahphattlmg' hptesaplabplaticvp 2 E M2+ and
ATP. The anount of phosphoryl ated "Tyrosine ki nase- substrate 1" was

measured by biy nﬁé&%&r%no% LibsArbgL ?r%r;ge ?xﬁgps%fegég%éa\%%%}r{éﬁ%ﬁoﬁh

PY-39, a anti-phosphotyrosine nono T
cat al yzed, Ch @rpb PUEY ]sydwkyﬁ;fR H9R&' N haliphmtire nikox s lhbli)hl‘k@l @etero-cyclyl,

Sol Ut on PERrSyU elAb aptIer ke SRIoton e Ralelkary FduBre e

col or was quantified by spectrophotonetry and reflected the relative

amount of Met eddhnd®eé, Rﬁbéﬂd\ﬂlf)ys1hdbp%ﬁkﬁ:nﬁ?.mL@(FC§RH1THI@EO))(DRPFQQQQWe Add

100 pL of _r.eaction mxLure ; ) at 30C
vean o NIRRT Rt Sy e N ey b T LS i Bst SO

ant i body e Iagaxa@icﬁgrdré&am b RRSYsEfRd MAREaIEN a3, flo-100 PL
substltuthed haloalkyl, alkylamino haloaikyl, hydroxy-substituted haloalkyl, alkoxyalkyl,
arylalkyl, heterocyclylalkyl, carbocyclylalkyl, heterocyclyl-hydroxyalkyl, carbocyclyl-
hydroxyalkyl, aryl-hydroxyalkyl, aryloxyalkyl, heterocyclyloxyalkyl, carbocyclyloxy-
alkyl, heterocyclylyl, cycloalkylyl, (heterocyclo)hydroxy-alkyl, azidoalkyl, fused
bicyclyl, fused heterobicyelyl, fused bicyclyl aliphatic, fused heterobicyclyl aliphatic,
fused bicycloxoalkyl, fused heterobicycloxoalkyl, fused bicyclyl aminoalkyl, fused
heterobicyclyl aminoalkyl, spiro bicyelyl, spiro heterobicyclyl, spiro bicyclyl aliphatic,
spiro heterobicyclyl aliphatic, spiro bicycloxoalkyl, spiro hetero-bicycloxoalkyl, spiro
bicyclylaminoalkyl, spiro heterobicyclylaminoalkyl, aryl, heteroaryl, arylaliphatic or
heteroarylaliphatic;

each of R'" and R'" is independently H, aliphatic, haloaliphatic, hydroxy-
aliphatic, aminoaliphatic, alkoxyaliphatic, alkylaminoaliphatic, alkylthioaliphatic, aryl-
aliphatic, heterocyclylaliphatic, cycloalkylaliphatic, aryl, heteroaryl, heterocyclyl, or
carbocyclyl, with th eproviso that where R'' and RM? are bonded to the same nitrogen
atom, R'" and R'", together with the nitrogen atom they are attached to, optionally form
a substituted or unsubstituted 3-8 membered ring (including a spiro ring or a bicyclic

ring); and

each of R'? and R' is independently H, F, Cl, Br, 1, cyano (CN), hydroxyl, -
NR'*RM .0CE=O)RY, -C(=0)R', -C(=0)OR!’, -C(=0)NR''R'?, -.OC(=0)NR''R!", .

153



1 Add 100 pL of Stop Sol uti on Measure absorbance at 450 nm [ 00354] Al |
sanpl es and standards were assayed in triplicate. The conpounds
studied in kinase inhibition assays were al cohols (the netabolites)
fromthe parent am no ester conpounds, in addition to the am no
esters disclosed herein. The netabolite alcohols W) 2010/111063
PCT/ US2010/ 027360 generally showed 1050 values of 1 pM or bel ow for
i nhi bition of c-Met, wth some conpounds inhibiting c-Met wth an
1050 bel @x¢*0J0RM -NEXAORIBNR' 'R page! CRI0)DR! P oNrd 56am9)-R HYMANR 'CNVET
KI NASE ASSAY ', 0 s o
0;8-, R""0,8-, R70,8-N(R")-, alkoxy, cycloalkoxy, heterocycloalkoxy, aliphatic,
haloaliphatic, hydroxyaliphatic, aminoaliphatic, alkoxyaliphatic, alkylaminoaliphatic,
alkylthioaliphatic, arylaliphatic, heterocyclyl-aliphatic, cycloalkylaliphatic, aryl,
heteroaryl, heterocyclyl, or carbocyclyl, with the proviso that where R'? and R'** are
bonded to the same carbon atom, R'? and R'%, together with the carbon atom they are
attached to, optionally form a substituted or unsubstituted 3-8 membered carbocyclic or

heterocyclic ring.

2. The compound according to claim 1, wherein the pharmaceutically acceptable salt
is a salt with hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric
acid, acetic acid, maleic acid, succinic acid, mandelic acid, fumaric acid, malonic acid,
malic acid, 2-hydroxypropanic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid,
glucuronic acid, galacturonic acid, citric acid, tartaric acid, aspartic acid, glutamic acid,
benzoic acid, cinnamic acid, p-toluenesulfonic acid, benzenesulfonic acid,

mthanesulfonic acid, ethanesulfonic acid, trifluoromthanesulfonic acid or a combination

thereof.

3. The compound according to claim 1, wherein the a-amino acetyl group defined
by R', R%, R? and R* of Formula (I) is derived from a naturally occurring and

commercially available a-amino acid or an optically isomer thereof.

4. The compound according to claim 3, wherein the natural and commercially
available a-amino acid is isoleucine, leucine, lysine, methionine, phenylalanine,
threonine, tryptophan, valine, alanine, asparagine, aspartate, glutamate, glutamine,
proline, serine, para-tyrosine, arginine, histidine, cysteine, glycine, ’sarcosine, N,N-
dimethyl glycine, homoserine, norvaline, norleucine, ornithine, homocysteine,

homophenylalanine, phenylglycine, ortho-tyrosine, meta-tyrosine or hydroxyproline.

5. The compound according to claim 4, wherein the natural and commercially
available a-amino acid is isoleucine, leucine, lysine, methionine, phenylalanine,

threonine, tryptophan, valine, alanine, asparagine, aspartate, glutamate, glutamine,
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[ 00355] Human c-Met is incubated with 8 M MOPS pH 7.0, 0.2 nM EDTA,
250 MM KKKSPGEYVNI EFG, 10 mM MyAcet ate and [y-33P-ATP] (specific
activity approx. 500 cpmi pnol, concentration as required). The
reaction is initiated by the addition of the MJATP m x. After

i ncubation for 40 mnutes at roomtenperature, the reaction is
stopped by the addition of 3% phosphoric acid solution. 10 jiL of the
reaction is then spotted onto a P30 filternmat and washed three tines
for 5 m puilew, sefindSyrobng wsipiner drdisiding, et obwhizhihas aBicbafiglraton akhet 0
drying and sc¢intillation counting. HUVAN KDR KI NASE ASSAY

[ 00356] HHRFIHMBR i s i ncubated with 8 M MOPS pH 7.0, 0.2 nM EDTA,
0.33 ng/nL nyelin basic protein, 10 nM MjAcetate and [y- 33P- ATP]
(speci fi g act itk b¥mARRIAEcor@BE & AFLPIR herGR ReSRAidralah eoxﬁﬁlefc@ﬂ]#' red).
The reaction is initiated by the addition of the MJATP m x. Afte

i ncubat i ewaifable at@mirioragicis tlmtcylstsumhaangeﬂ?acmﬁgpranheatrleacposatnon S
stopped by the addition of 3% phosphoric acid solution 10 pL of the

reacti 0“7' s t %Q %ﬁgéﬁ{}‘la%ﬁcor& % clzalg’l(r)njfl lﬁe?er L n% ral aﬁéf:%lglﬁ{tgf}:rlaeflﬁr tines

for 5 mnutes i'n Bri ¢ acrd” nce in ior to
dryi ng andaikbien- hﬂnh@tdcﬁns ¢Ddiel @gcosﬁleaa‘ﬁ?NTJiﬁleﬂ@pg@mhe RAseo sl & aand
others can be carried out at MIlipore's KinaseProfilcr Service,

B|IIerlc&oﬂﬁ@ﬂﬂGSmPPU@358]The al cohols (the nmetabolites) fromthe
am no ester conpounds disclosed herein generally showed | C50 val ues

for inhilitiornefospdvial a@&ﬁidl@ﬁ) 6'1511121 Wc?éln p@éhWYl%& K, %5 nglﬁh@éhﬁ | 5
i nhibiting c-Met and KDR wi t h"an bel ow 100 Exanpl e

XENOGRAF? drEidRevEDEESy edHimm f1- hﬂ@h@@ﬁ—@h&stﬁdma&@ﬁ&dﬁ)@ ; CTaahnhatlc—
Model [ 0P3agNga. RiHe, 58! Uilnatd) oK bl GARNRT 1 MR CHRRE SELARSY

herein wa uat ed
aliphatic, RUN- -C(=0)-C, saliphatic, fused Cq.jpbicyclyl Cygalkylene, fused Cs. hetero-

bicyclyl C.¢ alkylene, spiro C7.11bicyclyl C,¢ alkylene, spiro Cg.jgheterobicyclyl Cyg
alkylene, C,haloalkylene, C; gheterocyclylene, Cs.gcarbocyclylene, Cs gheterocyclyl Cyg
alkylene, Cigcarbocyclyl Ci.galkylene, fused Cg jobicyclylene, fused Cs.gheterobicyclyl-

ene, spiro C;.j1bicyclylene, or spiro Cq.gheterobicyclylene;
W is O, N-R" or (CRR'*)m; m is selected from 0, 1 and 2;

Qis:

TWI( Ljrft( ijl(
ool I:fﬁ poe
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in a standard nurine nodel of tunorigenesis. Human tunor cells were
generated with human glioblastoma cells (US7Ms cells, ATCC) and were
grown as subcutaneous tunors in 6-7 week old femal e nude m ce

(BALB/ cA nu/ nu, Shanghai SLAC Laboratory Aninmal, Co.) (n = 10 for
vehicle group, n = 8 for each dosing group). Wen tunors reached a
vol ume of 100-200 mmB, aninmals were randomy divided into vehicle
control (2% HPMC+1% Tween-80 in water) and conpound groups.
Subsequent admd RICH 6:elj on of compound by oral gavage (10 - 100

npk/ dose, di ssol ved in puri fied water or 2% HPMC+1% Tween-80 in

wat er) begi ns anyw 0. da ost tunor cell chall enge
and general | y¢ Stlﬂgﬁ%ﬁcgengy ?}ynfl E’B’he duration of the
experiment. Human M<N45 Gastric Adenocarci nona Xenograft Tunor Model

[ 00360] Xenogr &f isHweFe al so generated with human gastric tunor cells
(MKM5 cell's, ATCC) and were grown as subcutaneous tunmors in 6-7 week
old fenal e nu i B/ cA n /nu Shanghai SLAC Laboratory Ani nal,
Co.) (n = IS\Pg‘?ﬂy 'ﬂﬂrﬁﬂ’ﬁn n 8 for each dosing group). Wen
tunors reached a volunme of 60-150 m®B, aninals were randomy divided
into vehicle eqmtof@" z(r@lofn'llﬂh/iﬁtibﬂ/enﬁmgrﬁw. jarkyy\ﬂil‘?ﬁa)loaﬂlf}d CRORYEHHR

gr oups. Subsequent adm ni stration of oun or al age (1 60
mpk/ dos e 21k, $sormpisgalkWs Guraliora§ mﬂk}ércoﬂ A@M/é+ A/éfelnfﬂ's](ﬁllsﬁ lkyl,

water) b d 1 I -.£nge
and gene?gfﬁergéc}%ﬁ]%g%ﬁ% t%ﬁqg‘%ggkﬁqj Qﬂé}d @ P ﬁ‘?‘ ﬁjrgg(fq%rgﬁfczts E@M
exper i rrenYClyl]'mﬁ:rcsC@bgwcwl,l\miﬂh themrwqtﬁﬁlvyheﬁm& yﬂsdg [ ec3wnii®dt toghessi on
of tumor i S_.ass ﬁse rded

function® %llv&rr?%cn AL ?o A9 &L tg%egll‘)% ﬁ”dﬁ]ttﬁf ﬁroé%%t etyha © 3%5834 Bheous
t unor s wepgonilaSariredsubstitited ak umbaltﬁmﬁ 88 meakdryd ringdndlbding b 8Fifo Nt uNe
(TV) cal cul %teg as (Lx V\2)/2) TOT was cal culated fromthe difference
bet ween fh# biswelicds) A8l umes of vehicle-treated and drug-treated
mce, expressed as a percentage of the nedian tunor volunme of the

vehi cl e-t r eat eghGPRIT Hld FIFAY hg&ﬁdéﬁﬂiyﬁlq{al muHrelnatI) Qpdroiad -

/ Medi an Turrp “Vol uneco tr0| di an Tu “m?dﬂéj g-treal eq}< ]}.00
Medi an TN?DrRVoTQ@%@Rt r&(_O)R -C(=0)OR", C( O)NR -OC(=O)NR"'R

OC(=0)OR", NR"C(=0O)NR"R'"?, -NR!'C(=0)OR"?, -NR!'C(=0)-R"? R"'R!"*N-
0,8-, R"'0,8-, R'"RM"0,8N-, -CN, hydroxyl, C,_salkoxy, Cs¢cycloalkoxy, Cs._s hetero-
cyclo Cy.galkoxy, C,galiphatic, C).¢haloaliphatic, hydroxy C,_saliphatic, amino C
aliphatic, C, ¢alkoxy C,galiphatic, C,.¢alkylamino C;_galiphatic, C;_salkylthio C
aliphatic, Cq.jparyl Cisaliphatic, Ci_g heteroaryl Cy.¢aliphatic, Ca.sheterocyclyl Cj
aliphatic, Cs¢cycloalkyl Cgaliphatic, Cg.jparyl, Ci.oheteroaryl, C,.sheterocyclyl, or Cs6
carbocyclyl, with the proviso that where R'? and R'* are bonded to the same carbon
atom, R'? and R'®, together with the carbon atom they are attached to, optionally form a

substituted or unsubstituted 3-8 membered carbocyclic or heterocyclic ring.

9. The compound according to claim 1, wherein Q is:
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[00362] Initial statistical analysis is done by repeated neasures

anal ysis of variance (RVANOVA). Followed by Scheffe psot hoc testing
for multiple conparisons. Vehicle al one (2% HPMC+1% Tween- 80, or the
like) is the negative control. Conpounds WO

2010/ 111063PCTM52010/ 027360 di scl osed herein were generally active at
or less than 100 npk. Figure 1 U87M5 Tumor Growm h Inhibition with
Exanpl e 53 [ 00363] Exanpl e 53 was adm nistrated orally (P.QO ) at
doses of 10, 30 and 100 ng/ kg ohAce a day (QD), for 21 consecuts ve

days. Al doses produced statjstically signifpcgnt, dose-depgen
i nhibition of gromh of U87 nors grown _su taneously i
nude mice. On the last day®eiNtreatnment (P&y-1), the 10,

ng/ kg doses decr eased _~ea or volu 7

respectively, conparegd 1o g he nean t )
vehicle-treated grofp.” Figure 2 M %rowtholnhibition with
Exanple 72 [0 nmple 72 wa i st r ate y (p.o.) at doses
of 10, 30 and 6 k Ao NZ RS N
Z Z Z
0 N;\ N 0 N;\
OJ;J/ 0 Oﬁ o o/l;J/ o
RS i MeO N" MeO N

Z Z
0 N;\ 0 N;‘
o N-"; S N"_;

H H
FﬁN /N N
|
3]
Rm Rﬁl”‘;fﬁ
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o O
o P 0 © 0 z
e
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H H
ey LY
ORGSR 11
o ©
o z o °c ° z
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e AR es |
RS N RS N

wherein each of R and R® is independently H or OMe; and Z is H or F.
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once a day (QD), for 18 consecutive days. Al doses produced
statistically significant, dose-dependent. inhibition of growth of
MKN45 tunors grown subcutaneously in athymc nude mce. On the |ast
day of treatnent (Day 18), the 10, 30 and 60 ny/ kg (dosed from days
0- 10 and days 13 - 18) doses decreased nmean tunor volume by 29%
62% and 87% (TA ), respectively, conpared to the mean tunor vol une
of the vehicle-treated group. [00365]Finally, it should be noted that
there ardoal t @hsasmycundaycording itdEhedTeiliei@n (e uRE@EMinEOVEN, I ONW
Accor di ngl the present enbodinents are to be considered as

ill ustratapgglé:nd not restrictive and the invention is not be linited
to the details given herein, but may be nodified within the scope and

equi val ents ofathe appegded clains. Al publications and patents
cited herein arfe “WOW@]C éferceha MMN@I}«?@ 1. A
o a (4 o X x X

conmpound of #-beé or,

. N a (N Q /O/\/\Q

Me.. - Me., Me., %\
O'\AA O\AA O\AA O\AA “AA

0. AA

O’AA
Q
AA 0]
o~ P YRRy - o
AN o X ol X BQ d pQ Ouun
~
AA

\ o y o N Na th\
AA O/\)I(/\ ,O‘H/O/\)l(/\ AA\/& X HO : pQ
S ARTUR o -
0

AXT \L AA,O )
AA\O/C/N/\X/\Q /JJ);\)[(/\Q b/\lx/\a AX ﬁ X

wherein AA is an amino acetyl moiety defined by R}, R%, R* and R*; X is H or
OH;andpis 0, 1,2 or 3.

11.  The compound according to claim 1 selected from the group of compounds listed

in the following:

R
, o 5,3
N \ o] N N
o)
s, o LT
TN
O
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R3 R4 ckSry-) Cene.,"-Ctinnevli' a''nena Formula (1) or a
recemc mxture, a diastereoisoner, an enantioner, a geonetric

i soner, a tautonmer, an N-oxide, a hydrate, a solvate, a netabolite,
or a pharmaceutically acceptable salt thereof, wherein: each of
12.1, R2, R3 and R4 is independently H, -C(=0)R11, -C(=0)0R11,
-C(=0)- NRIIRlla, Rl IR1 aN 025, RHO2s_, R 1'R1 'N-al kyl, Rl

"Oal kyl, aliphatic, haloaliphatic, aryl al i phatic, heterocycl yI

ali phatic, cycl oaI/ kyI a hatl c , heteroary het ero
car bocycl yl, wi t QQ@L 1 an\d 10 .
ac, t O v

ni trogen atom th opti ¢ ustltuted or
unsubstituted 3- 8 ered Het Ocycl icri ng'_nd R3¢ an t oget her
with the carbon atomthey are ched to, optlonallyf
substituted or unsub&tituted 3- 8 rrber ed carbocy?lic og\eet erocyclic
ring; NH,
F
5.0
\ OON N
O‘Qi§ O}ﬁﬁ\
=

o HN HN N-N
el Nl ol
0% N 0
Za! 07N
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o F F F
g 0
| = F 20 Ie} o)
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Nl o N o
S OMe 7
e ’ A
o
{ OH OH o (r ‘), ([OH
N o HN N N
5 N NH; —Z { z { Z
o)
o} o [j o o) o]
0 0=S O=g__ 0%
H,N —N
\ HzN HoN H,N
7 (8) 9 {10) {11} (12)
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each of Y1 and Y2 is independently a divalent group derived from
al i phatic-C(=0)-, aliphatic-C(=0)0-, aliphatic-C(=0)NRL1-,-02S-,
IN_ aliphatic, -S(=0)-aliphatic, -R '"NC(=0O-aliphatic, fused

bi cycl yl al kyl ene, fused heterobicyclyl al kyl ene, spiro

bi cycl yl al kyl ene, spiro heterobicyclyl alkylene, arylalkylene,
het er oaryl al kyl ene, al kyl ene; hal oal kyl ene, heterocyclyl ene,
carbocyclylene heterocyclylalkylene, car bocycl yl al kyl ene, fused
bi cycl yl ene, “ed heteroblcy | ene, spiro bR cIern spiro

heteroblcyclyl : I tero ene; or
(CR12RI2a|n éelé;ied fromyQy B Q 9 0,,r
\' HH "o ,OF h@ @60 R OB?E%\

0 H

N
o} N \5_7
o o)ﬁ o 0/17 0
NH, NH, NHa ) QO 0)\\ 7
HoN b HNB
(19) (20) (21) {22) &:ﬁ (24)

F
- —0 H Q
Q o—@auﬁ o e ] O@N P
5, P NN
C}w@é It v s igat
2

NH, (25) NH {26)

and a pharmacetical acceptable salt and solvate thereof.
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Uis CR12 or N, each of R5, R6 is independently H F, d, Br, I,
cyano(CN), hydroxyl, R - C(=0)-R11, -C(=0)-0R11l, -C(=O)NRIIR1 I a,
0g=0)NRI IR la, -0C(:=0)0R11, -NRUC(=0)NRIITRI'l a, -NR 1C(=0)O0Ri Il a,
-NR "C(=O0-R la, R IRL laN 02s_, R" 02S-, 02s_, RI102s_ R 1R |
aRI I N-al kyl, R11(SO -al kyl, R "R iaN (C=0)-al kyl, R'aRl 1N al koxy,
R11(S=0) - al koxy, Rillcti | la'IN_(C=0)-al koxy, aliphatic, alkoxy,
hydr oxyal koxy, am noal koxy, hydroxy-substituted am noal koxy,

hal oal koxy, anzno- suhsipotund fedrdivgd toalaiaxy whedeitiytha sdigound haaddeatyhe
hydr oxy- E@B)tltuted hal oal koxy, al kyl am noal koxy, al koxyal koxy,

aryl al koX9/ o188 8rE&FeY yI al koxy, carbocycl yl al koxy,

het erocycl yl (hydr oxyal koxy), carbocyclyl(hydroxyalkoxy),

aryl (hydroxyal koxy), arylox koxy, ary y, heterocycl yl oxyal koxy,
car bocycl yl oxyal koxy, hetero Io , Ioalkyloxy,
(heterocyclo)hydroxyalkoxy fused bicyclyl, fused

het er obi cycl yl , fused fuséd HR ¥e10b|cyclyl

al i phati c; fused bi /fused h terob ycloxy,\_ag

bi cycl oxoal koxy, fused heteroblcycloanﬂk H2f used bi cycl
ami noal koxy, fused hetero-bicyciyl am noallkoxy, Spiro b.@%@myelx
Spiro heterobicyclyl, Spkro blcycl al i phatic, Spiro heterobicyclyl

al i phatic, Spiro blcych%§ZZ%§ 58 roblcycloxy, Spiro
bi cycl oxoal koxy, Spiro ohi ¢yl oxoal ko ST\ 0
%;;ﬁﬁj F é&xgiipgxy, aryl

. . N
bi cycl yl am noal koxy o] heiebo cxgly am n
het eroaryl, aryl ata’pifatN“c or het el | a1 phati c; R7 is one or
nore substituents independently sel ectjed at each o ghpe fromH,
F, O, Br, |, -CN, hydroxyl, RL18RLIN-, aliphatic, a <£xy, hal oal kyl ,

het ero-cyclyl, heterocyg| IaIkyI Cy oaIkyI cycl oal kyl al kyl ,
cycloalkylalkoxy and h each of R8 R9 and Rl
—! CQTO)ORll QQTQQQDNRIIR118 R tRi

i s independently H - G(50) s ,

| aN_02s_, RllOZs : K

Kl IN- al kyl , kyl , RI I R (c 0).. alkyl, aliphatic,
hydroxyalkyl hydroxy substltuted anO I, hanaIkI,

am nosubst i t ut hed hal oal kyl , al kyl ami no' hal oal kyl,  (Example 3),
hydr oxy- substi t ut ed hakoalkyl al kaxyal kyl , aryl al kyl ,

het erocycl yl al | cyl, car , heterocyclyl hydr oxyal kyl ,
carbocyclylhydroxyal%& ; "ir-xyalkyl ngzyalkyl

het er ocycl yl oxyal arbo.yc MLOX aIkyI, yclylyl,

cycloal I cylyl, G ycl o) hydr gxysal kyl , a2|doalkyl fused

bi cyclyl, fused heterobicyclyl, “f ey B cyclyl aliphatic, fﬁfed

het erobi cycl yl aliphatic, fused bicycl oxoal kyl, fuseffxample4),

het er obi cycl oxoal kyl, fused bicyclyl am noal kyl, fused heterobicyclyl
am noal kyl, spiro bicyclyl R spiro het icyclyl, spiro bicyclyl
aliphatic, Spiro heterobi&y%t%L | Ryph , spiro bicycl oxoal kyl,

Spiro hetero-bicycl oxoal kyl pPQ \chycIyIaninoaIkyI, spiro
heterobicyclylaninoaLEf]j%?ryl Shetal aryl, arylaliphatic or

het eroaryl al i phati Co N each of R Rl, L8od.Sdundependently H,
al i phatic, hal oaliphatic, hydroxyallphatl , am noa |p@§555k5)

al koxyal i phatic, al kyl am noal i phatic, alkylthioaliphati
aryl -aliphatic, heterocyclylallphatlc cycl oal kyl ali phatic, aryl,

het eroaryl, heterocyclyl, Ror carpoc yl, with th eproviso that where
1211 and Rl a are bondecbe

i trogen, ﬁ;o R11 and R118,
together with the ni at are a&&ac “to, optionally form

a substituted or un juted 3 8 ered rﬂﬁg (Wﬁﬁludlng a Spiro
ring or a bicyclic ting); and NHz
(Example 6),
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each of R12 and R128 is independently H F, d, Br, I, cyano (CN),

hydroxyl, - NRl lan 1 1=11=11=11=I1 Ilall Ila K, -OC OYR, -C( 0)R
, -C( 0)OR, -C({ O)NRR, -OC(= O)NRR, - OC(=0)ORl1, -NRI |
C(=0)NRI_NRL1,- e( OOR ", -NR'-C(=O-R h, R IR | al\T- 02S-, RH

, R1102S-N(R1l a) -, al koxy, cycl oal koxy, heterocycl oal koxy, aliphatic,
hal oal i phati c, hydroxyaliphatic, am noaliphatic, al koxyaliphatic,
al kyl am noal i phatic, alkylthioaliphatic, arylaliphatic,

het erocycl yl -al i phatic, cycldal kyl ali phat#s, aryl, heteroaryl,
so that where R12 and

het er ocycl yl, or car bocycl y) @ Bt
Rl12a are bonded to the sane] carbon off R12 and Ri 2a, together with
i o(_hal | yxHor m a substituted

the carbon atomthey ar fached

or unsubstituted 3-8~geng€rgd carbocycl i. heterocycllc ring. 2.

The conpound according to claim1, wher'eif t &H pharmaceutjcally

acceptable salt is a salt with hydr ochloric acid, hy@r"é’ﬁpbrﬁc aci d,

sulfuric acid, nitric acid, phosphoric aci d, acetic acid, maleic

acid, succinic acid, mande{ic acid, r| c acid, malonic acid, malic
i c

acid, 2- hydroxypropanlc ac pyr oxallc aci d, glycollc
acid, salicylic acid, dl ni gal act ur onireCaei d, citric
aci d, tartaric acid, t| C ut am c 2aci Gwiizoi ¢ aci d,

ci nnam c aci d, p-{(g | fonic nzenesul fo#flat aci d,
nt hanesul foni ¢ aci d, et hanesul f oni c aco NHe f | uor ont hanesul fonic

acid or a conbination thereof. 3. The cohpound accor di {Eyamplecd)ai m 1,
wherein the a-amno acetyl _group defined by RI, R2, R3 and R4 of

Formula (1) is derived fro natlmral occurring and conmercially
avail abl e a-am no acid or |sorrer thereof 4. The
conpound accordi ng t the natural and comrercially

/lH/NHg H,SO,
(Example 9),

\0 \L ’%NH Hooc
COOH (Example 10),

NH, HOOC__ COOH
(Example 11),

0 \L /H,NHZ HaPO4
(Example 12),
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avai l abl e a-am no acid is isoleucine, |eucine, |ysine, nethionine,
phenyl al ani ne, threonine, tryptophan, valine, alanine, asparagine,
aspartate, glutamate, glutam ne, proline, serine, para-tyrosine,
argi nine, histidine, cysteine, glycine, sarcosine, N,Ndinethyl

gl yci ne, honoserine, norvaline, norleucine, ornithine, honocysteine,
honophenyl al ani ne, phenyl gl yci ne, ortho-tyrosi ne, neta-tyrosine or
hydr oxyproline. 5. The conpound according to claim4, wherein the
natural and commercial |y ayail apl eam' no acid is isoleucine,

| euci ne, |ysine, nethioa(ﬁ%Ttha at'ani ne, threonine, tryptophan,
val i ne, al anine, a rme partate, glutamate, glutam ne,
proline, serine,_t ine, a?g |n oor histidine, each of which has
a S—conflguratloﬁjat the a-positiwo éﬁgﬁﬁbWﬁ@3conpound according to
claim4, wherein the natural and co |aII§_a¥@h 1{1@1%”‘”0 acid
is the cysteine having a R-configuration at its a- 05| R%n 7. The
conmpound according to clahn14 mh in the natural and commercially
avai |l abl e a-am no aC|d CI rcosi ne or N, N-dinethyl

gl yci ne, each of hlral conmpound. 8. The conpound
according to clai erePn ac 0b Y1 and Y2 is independently a
di val ent group FE TR ew from Cl. 6a QINHE -2t

Ch5al i phati c-C(=0)0-, Cl.6aliphaticC(#0)NRI |-, 1iDeRple 14),
-02S-C1_6aliphatic, -R ING _oliphatic, -5 0)C1 9 aliphatic,
-RIITN-C(=0)-C1_6aliphatic_ Nfllsag Cq nblcyclyl Cl6al kyl ene, fused

C5_0 heterobicyclyl Cly \ N o C2. li bicyclyl C1.9 al kyl ene,
spiro Co_I| ohet erobl 1- k I ene Cl.26da)soah kyl ene,

C2 8heterocyc|y|e c3 8carb@cy C2_9heterocyclyl Cl1-6

al kyl ene, C38cardotr . 6al k Ie d C640bi cycl yl ene, fused
C5 9heterob|cyclylene splro C7_ i i bi ’fﬁy ehe, or spiro

C6. 10het er obi cycl yl ene; Wis 0, N-R" or Y CRI 2R129, mE¥amRle §5)se| ect ed
from0O, 1 and 2; Qis:

o—@—m;_ét
\L NH; 2x HOgS
JH, {Example 16),

o@—NK

0 7\ /MT,NHZHOOC COOH
(Example 17),

—N
1 HOOC
NHZ X
/‘H/ COOH (Example 18),

o@-N;_;

0 \L JH,NHz 2% HCI
(Example 19),
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Uis CHor N, each of R5 and R6 is independently H or nethoxy; R7 is
Hor F, -10 Kis phenyl or fluorophenyl; each of R11 and Rl la
i s independently H G 3al kyl, CI. 3ha|oa|ky| Ci . 3hydr oxyal kyl ,
Cl_3am noal kyl, G . 3al koxy ClL. 3al kyl , Cl_SaIkyIanino Ch3al kyl ,
C6_toaryl Cl.3al kyl, C5. 6heterocyc|y1C1_3aIkyI, C3_6cycl oal kyl
G _3al kyl, CB_lOaryI, C5. 6heteroaryl, C2.5 heterocyclyl, or
C3_6earbocyclyl, with the proviso that where RIl and RI |la are bonded
to the same nitrogen atomy R' gnd h, together with the nitrogen
atomthey are attache@ \PV ti%n forn1a substituted or

iWncluding a spiro ring or a fused

unsubstituted 3- 8 her

bicyclic ring);_ aph of R 2 and Rl2a is in pdently H, halo (F,
cd, Br and 1), h‘?/droxy' , - NRI | aRhkg =@gt+4coong=0) R11, -( O)ORI
I, -C(=0)NRI IRl la, -0C(=0)NRI IRl la, OC(=0) Dy CExihhiRbo), R

-NR | n(=0)ORI la, -NRII ¢c(=0)_ R la, R IRl 02S-, R 102s-, I IRI
| a Kk e\ oxyl, C|_6al koxy,

C3_6cycl oal koxy, C2.5 h ro HO . oxy, Chéaliphatic,
C . 6hal oal i phatic, h y 6apH ic, amno Cl.6 aliphatic,

C _6al koxy C1_6al i pf Cl. 6& ky no Ch6a| i phat| c, G _6alkylthio

Cl-6 aliphatic, Cphes ’6al|pht|q ﬁ g%iy Cl. 6al i phati c,
C2. 5heterocyclyl Cl-6 ali phatic, C3 6e@c| '&W 6al i phati c,
I

C6. loaryl, Cl.9heteroaryl, 02_5heterocycl , or C31@im‘aﬂtb2ﬂdyclyl
with the provi so that where RI2 an 2a are bonded to the sane

carbon atom R12 and @ ith the carbon atomthey are
attached to, optiong II m Bibstltut ed or unsubstituted 3-8
menber ed carbocycli het e¥ 0c) &'11 Cofll ng, 9 The conmpound accordi ng
to claim1, wheredn lus NH,

0{/%”;%
.

0 7\ /%,NHZ 1.6xHOOG _ COOH
(Example 23),

o{/w;_é

o \L JH/NHZ HaPO,
(Example 24),

O—Q_NR
O 7\ J‘H,NHZ 2x CHaCOOH
(Example 25),
g .

~ < \L
0 N ’S/NHZ 2x CoH5S03H '
(Example 26),
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wherein each of R5 and R6 is independently Hor Owe; and Zis H or

F.

157 10. The conmpound according to claim 1, wherein the structure
defined by Y1, Y2, Wand Qis: wherein AAis an anm no acetyl

noi ety defined by RI,

R2, R3 and R4; Xis Hor OH and pis 0, 1, 2

or 3. 11. The conpound according to claim1l selected fromthe group

of conpounds |isted

oot

in the foll ow ng:

(Example 27),

N )\ ’%/NHZ 2x H035

(Example 30),

O/LS,NH2 HyS0,
(Example 31),

OJH/NHZ HOOC ~ COOH
N/
(Example 32),
F
5,
ol
e \_N
N/

)\OJK/NHZ ZeHEl (Bxample 33),
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and a pharnmacetical acceptable salt and solvate thereof. 12.A
conpound according to claim1, wherein the conpound has one of the
follow ng structures:

Pura

O HOOC COOH
O/”\’NHZ (Example 34),

@ %%

HOOG ~ COOH
O/U\/N\ =/ (Example 35),

Y
= 4 N
~o N° 1 7 H
wSo A . 2xHOOC __ COOH

=/ (Example 39),

o 0 HOOC,
\0 N/ \\‘lo/tk/“ 2X \=\

> COOH (Example 40),
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HOOC \ =\-- NH2COON ( Exanple 27), 2x HOOC (Exanple 28), NH2 2x cH3so3H
(Exanmple 29), N -12 2x HO3S (Exanple 30), NH H2s04 (Exanple 31),

o 7\ °
o N o OJK/N\ 2xHCl

(Example 41),

H
O’K’N\ H2S0: (Example 42),

3\ N
\o H  HPO
0/”\’ o (Example 43),
\0 )_i \L H
o A PO g mple 44),
\o »_i 7\ 2x C;HsSOsH
OJK’N e (Example 45),
F
3.
o—@axm
= g N\L o COOH
~ = - H 2x©/
© N oA ML (Example 46),
F
Q
~o NZ
(Example 47),
F
3 Q
0 NH Y
|
~o i 7\

H
O’U\/N\ 2xCH,COOH (Example 48)
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NH2 HOOC COOH (Exanpl e 32), NH2 2x MOl (Exanpl e 33),

F
OONH

1
m s e
~0 i 7\ ,li/H v

1 O

N HOOC OH

(Example 49),
F
.
o} NH { N
RN N
~o N> ° \L i/H
F
5 L
0 NH Il\I

© 1 0 COOH
~ -~ . H
O N \\\' O/lk/N\ HO{COOH

COOH (Example 51),

OH
~ (Example 52),

o O’U\/NH?- HC (Example 53),
“‘o )_‘i \L 2 x HCI
/LK’N X (Example 54),
F
Q
= g NN
0
\O N/ \\\‘7\ HZS 4
0 (Example 55),

F
3. )
O@""Rrﬁ
[I\j d NN
P 0 2 x HOOC _
N “‘lo Jk/hﬂ\ =

o
COOH (Example 56),
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13. A pharnmaceutical conposition conprising a conpound according to
any one of clainms 1 to 12 and a pharnmaceutically acceptable carrier,
exci pient, diluent, adjuvant, vehicle or a conbination thereof. 14.
The pharnaceutical conposition according to claim 13, additionally
conprising a therapeutic agent selected froma chenot herapeutic
agent, an anti-proliferative agent, an agent for treating

at heroscl erosis, an agent for treating lung fibrosis, and a

conbi nati on t hereof. 15. The phar euti cal conposition according
to claim14, wherein sgj @ apgut gent is adrianycin, rapanycin,

tensirolinus, everoljmls, a Yne, gentitabine, cycl ophosphani de,
dexanet hasone, etog:§ dd, ten®zo } de, fluorouracil, imatinib,
dasatini b, nilottari s ~aflotinib, | apat nmb,zkmgs@a+ sor af eni b,

suni tini b, pazopanib, an i nterferon, °ca opl atin, tdpapbtasy), t axol ,
vi nbl astine, vincristine, genozol om de, Bexxar (tositunomab),
trabedectin, Avastin (bevaczumab)g pti n (trastuzumab), Erbitux
(cetuxi mab), Vectibix (p&nt g conbi nati on thereof. 16.
Use of the conpound aceprd] nwone of cé¢gdyrs 1-12 or the

phar maceuti cal conpgs og according {o ny, otsorof clains 13-15 in
the manufacture of %4 medifcanment for pre i.ng, aqi % treating or
| essening the severity of a proliferative disordg&ﬂﬁ p% & i ent.

17. The use according to clairg 16 jwherein said proliferative

di sorder is netastat be{cC , L C cancer, gastric adenocarci nonma,
bl adder cancer, hrgas ncgfrs4 K| dney cancer, |iver cancer, |ung
cancer, thyroid ﬂaa er|, carfter/on the head and neck, prostate cancer,

pancreatic can®ér;” chhcer of thew 41 i 6B oifCHa
myel oproliferative disorder, atherosclerosis or |ung Exprpsis8). 18. A

met hod of inhibiting or nodul ating pr in lcinase activity in a
bi ol ogi cal sanpl e conprigigfg\contact i a biological sanple with the
conpound according to_an el pigsN1-12; or the phar maceut i cal
conposition accordiqg::§¥§ny oo chal 43-15.

~o Nig Tf

' 2xHel
oA 2 (Example 60),

N W
~ o Q !
o N ]\ COOH

. H
\ OJK’N\ (Example 61),
5,0
: QW %'ﬁ
o d N HOOC
8] —
~o NZ - H ™
oA OO (Example 62),
30
O \ NH N
S \ N

o) 2x CHscOOH

>
"o N “‘lo’k/H

~ (Example 63),

= 3
N N \ N
9] 2X©—SOQH
~o0 N 1\ 7
Wt OJK/N\

(Example 64),
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19. The method of claim 18, wherein the protein kinase is a receptor
tyrosi ne kinase. 20. The nethod of claim 19, wherein the receptor
tyrosine kinase is a KDR, and/or c-Met.

g 9.0
o—Q~NH N CO0H
m g N N\L o HO‘ECOOH
~ z COOH
N w O’U\/n\
e 3
~ §°ONW
\ NN
0 A o O
- )\OM 2% HC)
A,
e S
o@"\'” N
\O—Q_§ TN o 2 x HC!
- O)-‘\FNH2
o_<\'_/)—N;_¢
%
Q S 1 B
NHz 2xHCI (Example 68),
(Example 69),
0
2xHCl N7 ﬁ o—@—NH q
0 O‘Qj\§ A I:Q
Q N\
=
2xHGI H2 ﬁ

(Example 71),

(Example 65),

{Example 66),

(Example 67),

(Example 70),

2 x HC| HsN
pu

F
°<hQ SK%
O NH e
7N
° 3\ O/)_é;N
N= o}
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0. Ph
F N_Ax N
:@’ Y Mg AN, 2xHe
o
e

~
~ .
© N (Example 73),
Ph
F. H“O):;N o
L NH, 2 x HCI
O@’ O N 0 z
-0 L
~ -
° N (Example 74),
o. .h
v N \N‘N 0>§JNH2 2x HC
07N o .
=
o N (Example 75),

H H
TG
0 o 0O e
=

(Example 76),
: H%H
OU 0 0 O\F
x

(Example 77),
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H H
F N%N
ST YT T
/"m
0 -
xHCI H2N’\“/ K ~0 N
o]

(Example 78), or
BORB RS
x

0
XHCI- HgN\)LoX/\o Nig (Example 79).

13. A pharmaceutical composition comprising a compound according to any one of
claims 1 to 12 and a pharmaceutically acceptable carrier, excipient, diluent, adjuvant,

vehicle or a combination thereof,

14. The pharmaceutical composition according to claim 13, additionally comprising a
therapeutic agent selected from a chemotherapeutic agent, an anti-proliferative agent, an
agent for treating atherosclerosis, an agent for treating lung fibrosis, and a combination

thereof.

15. The pharmaceutical composition according to claim 14, wherein said therapeutic
agent is adriamycin, rapamycin, temsirolimus, everolimus, ixabepilone, gemcitabine,
cyclophosphamide, dexamethasone, etoposide, temozolomide, fluorouracil, imatinib,
dasatinib, niletinib, erlotinib, lapatinib, iressa, sorafenib, sunitinib, pazopanib, an
interferon, carboplatin, topotecan, taxol, vinblastine, vincristine, temozolomide, Bexxar
(tositumomab), trabedectin, Avastin (bevacizumab), Herceptin (trastuzumab), Erbitux

(cetuximab), Vectibix (panitumumab) or a combination thereof.

16.  Use of the compound according to any one of claims 1-12 or the pharmaceutical
composition according to any one of claims 13-15 in the manufacture of a medicament
for preventing, managing, treating or lessening the severity of a proliferative disorder in a

patient.
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17. The use according to claim 16 , wherein said proliferative disorder is metastatic
cancer, colon cancer, gastric adenocarcinoma, bladder cancer, breast cancer, kidney
cancer, liver cancer, lung cancer, thyroid cancer, cancer of the head and neck, prostate

cancer, pancreatic cancer, cancer of the CNS, glioblastoma, a myeloproliferative disorder,

atherosclerosis or lung fibrosis.

18. A method of inhibiting or modulating protein kinase activity in a biological
sample comprising contacting a biological sample with the compound according to any of

claims 1-12; or the pharmaceutical composition according to any of claims 13-15.
19.  The method of claim 18, wherein the protein kinase is a receptor tyrosine kinase.

20.  The method of claim 19, wherein the receptor tyrosine kinase is a KDR, and/or c-

Met.
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