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PYRAZOLE-SUBSTITUTED AMINOHETEROARYL COMPOUNDS
AS PROTEIN Klﬂb:ss INHIBITORS
: _ : Field of tng' invention
The invention relates ge nerally to novel chemical compounds and methods. More particularly, the
invention provides novel pyrazole-substituted aminuhétéroaryi compounds, particularly aminopyrldines
and aminopyrazines, having proteln tyrosine kinase gctivity, and methods of synthesizing and using such
compoun'ds. Preterred compounds are c-Met Inhibitors useful for the treatmant of abnommal toll growth,
such as cancers.
Backaground
The hepatocyta growih factor (HGF) receplor (c-MET or HGFR) receptor tyrosine kinase (RTK)
has been shown in maﬁy human cancers 1o be involved in oncogenesis, tumor prograssion with enhanced
cell motility and invasion, as well as metastasis (see, e.g.. Ma, P.C., Maullk, G., Christensan, J. & Salgia,
R. (2003b). Cancer Metastasis Rev, 22, 309-25; Maullk, G., Shrikhande, A, Kiima, T.. Ma, P.C,,
Morison, P.T. & Salgia, R. (2002b). Cylokine Growth Faclor Aev, 13, 41-59). c-MET (HGFR} can be
activaiad through overexprassion or mutations in various human cancers Including small cell lung cancer
(SCLC) (Ma, P.C., Kijima, T,, Maulik, G., Fox, E.A., Satder, M., Griftin, J.D., Johnson, B.E. & Salgia. R.
_(2003a). Cancer Res, 63, 6272-6281).
c-MET iIs a receplor tyrosine kinase that is ancoded by the Mat proto-oncogens and lransduces
the biological effects of hepatocyte growth factor (HGF), which is also rafersed to as scatier factor (SF).
Jiang el al., Crit. Rev. Oncal. Hematol. 29: 209-248 {1999). ¢-MET and HGF are expressed in numerous
lissues, alihough their expression is normally confined predominanily to cells of epithelial and
mesenchymal origin, respectively. ¢-MET and HGF are requirad for normal mammaiian developmeni and
have been shown to be Imporant in cell migration, cell proliferation and survival, morphagenlc
differentiation, and organization of 3 dimensional tubutar structures {e.g., renal tubular cells, gland
formation, etc.). In addition to its effects on epithelial cells, HGF/SF has been reported to be an
angiogenic factor, and ¢-MET signaling in endothelial cells can induce many of the cellular responses
necessary for anglogenesis (profiferation, molility, inﬁdm). .
The ¢c-MET receptor has been shown fo be eicpresseci in 8 number of human cancers. c-Mel and
its ligand, HGF, have also been shown 10 l;a co-expressed at elevated lavels in & variety of human
cancers (particularly sarcomas). However, becauseé the receptor and ligand are usually expressed by
difierant cell typas, ¢-MET signafing is most commoniy regulated by tumor-siroma {tumor-host}
interactions. Furthermare, ¢-MET gene amplification, mutation, and rearrangement have been chserved
in a subset of human cancers. Families with germline mutations that activate c-MET kinase are prone lo
mulliple Kidney tumoss as well as tumors in other ﬁswes. Numerous studies have correlated tha
expression of c-MET and/or HGF/SF with the state of disease progression of different types of cancer
{including fung, colon, breast, prostate, liver, pancreas, brain, kidney, ovaries, stomach, skin, and bone
cancers), Furthermore, the overexpression of ¢-MET or HGF have been shown to correlate with poor
prognosis and disease cutcome in & number of major human cancers indudiné lung, fiver, gastric, and
breast. c-MET has also been directly implicated in cancers without a successiul treatment regimean sich
as pancreatic cancaer, glioma, and hepatoceliutar carcinoma. '
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Examples of ¢-MET (HGFR) inhibitors, their synthesis and use, can be found in U.S. Patent
Application Seral No. 10/786,810, entitied “Aminoheleroaryl Compounds as Protein Kinase intibitors”,
filed February 26, 2004, and corresponding intemalional application PCT/LIS2004/005495 of the same
iitte, filed February 26, 2004, the disclosures of which are incorporated herein by reference in their
& enfireties. .
it would be desirable 1o have novel ¢-MET {HGFR) inhibltors and methods of using such inhibitors
for the treatment of abnormal cell growth, such as cancer. ‘

Summary
In one embodiment, the invention provides a compound of formula 1

R1
. R?
¥ 7
A l i
RB
,{\/’é)ﬂv N
A 1
10 . NHz
wharein:
Y is N or CR'%;

A I8 Cq.y, aryl, 5-12 membered heteroaryl, Cy.12 cycloalkyl or 3-12 membered heteroalicydlic, and
A is optionally substiluted by one or more R® groups:
15 R' is selected from

~N ~0 T

optianally substituted by one, two or three R'® groups;
f? is hydrogen, halogen, Cr.1z alkyl, Ca.12 alkenyl, Ca.z alkynyl, Care cycloalkyl, G2 aryl, 312
membered heteroalicydiic, 5-12 membered heteroaryl, -S(Q)nR’, _SO,NR'R®, -S(0},OR", -NO;, ~NR'R,
20 -(CRPRDOR', -CN, -C{O)R, -OC{OJR', -O(CRR’).A", NR'G(O)R®,  -(CR°R"),C(O)OR’,
-(CRPRT)NCR'R®, -C(=NR®)NR'R’, -NR'C(OINR'R’, NR'S(O),R* or -C{O)NR‘R?, and each hydrogen in
R? Is optionally substituted by R®; :
cach R is independently halagen, Cy. atkyl, Ca.z alkenyl, Cap alikynyl, Ca.pz tycicalkyl, Ce.iz
aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -5{0).R*, -SO.NR'R’, -S(0),0R", -NO;,
25 -NR'R®, -(CRPR"),OR', -CN, -CIO)R'. -OC{O)R", O(CRPALRY, -O(CR*A'CR°A)NR'R’,
OCRUAN)CRRLOR, -NR'CIO)R®,  -(CR'R'),.C(O)OR", {CR'R)),0R", -(CR").CIOINR'R’,
L(CRER").INCR'R®, -C(=NRONA'R®, -NR'C(O)NR'F’, NR*S(0),R® of -C{O)NR'R®, each hydrogen in R%ls
optionally substituted by R®, and R® groups on adjacent atoms may combine to form & Cp.1z aryl, 5-12
memberad heteroaryl, Cy.1, cycloalkyl or 3-12 membered hetoroalicyclic group;
30 each B*. RS, R®and A Is independently hydregen, halogen, Cy.ya atkyt, C.1z alkenyl, Co.o alkynyl, |
a2 Cycloalkyl, Cg., aryi, 3-12 mambered heteroglicyclic, 5-12 membered hetercaryl; or any two of R',
R® RS and A bound Io the same nitrogan atom may, together with the nitrogen 1o which they are bound,
ba combined to form 2 3 to 12 membered heteroalicyclic or 5-12 membered heteroaryl group optionally
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contalning 1 to 3 additional hatercatoms selected from N, O, and S; or any woof B*, RS, R® and R’ bound
to the same carbon atom may be combined to form a Caaz cycloalkyl, Ceie arvl, 312 membgred
heteroalicyclic or §-12 membered heteroaryl group; and each hydrogen in R', R®, R® and R’ is aptionally
substituled by R®, or two hydrogen atoms on the same carbon atom in R*, R®, R® and R’ is optionaly an
oxo substituent; : .

each RY is independently halogen, Cy.iz alkyl, Ca.2 akenyl, Ca.g aliynyl, Cs.z cycloaliyl, Ce.1z
anyl, 3-12 membered heteroalicydlic, 5-12 membered heteroaryl, -NH;, -CN, -OH, -0-Cy.qz alkyl, -O-
(CH)Ca 1z cycloatkyl, -O+{CHz):Corz aryl, -O-(CHy)s(3-12 membered heteroalicyclic) or -0-(CHg)n(5-12
memberad heteroaryl); and each hydrogen in R® is optionally substituted by R

each B® ang R is independently hydrogen, halogen, Gr.1; alkyl, Ca2 cycloalkyl, Gez aryl, 3-12
membered heteroalicyclic; 5-12 membered heteroanyl, -S{0)oR", -50;NR'R’, -S(0).0R", -NO;, -NR°R®,
(CREATLOR', CN, CIOR!, -OCOR’, NR'CIOR®, -(CR°R",C{O)OR’, {CRRT),NCR'R’,
NR'CIOINRR®, -NRS(O},R® or -G(OINR'RY; B’ or R" may combine with a ring atom of A or a
substituent of A 10 form a Ca4, cycloalkyl, 3-12 membered hetercaficyclic, Cs.12 aryt or 5-12 membered
heteraaryt ring fused to A; and each hydrogen in R® and R'® Is optionatly substituted by R®;

" each A" is independently halogen, Cg akyl Crrz 80Xy, Casz Cycloalkyl, Cer anf, 3-12
membered hetercalicyciic, 5-12 membered heteroaryl, -O-Cy.yz alkyl, O-(CH,),Ca1a cycloalkyl, -O-
{CH2)aCs.1z ar¥l, ~0-{CH,),(3-12 membered heteroalicyclic), <0-(CBg)n(5-12 membared heleroaryl) or -CN,
and each hydrogen in R'" is optionally substituted by halogen, OH CN, -C,.., alkyl which may be
partially or fully halogenated, -O-Cy.iz alkyl which may be partially or fully hatogenated, -CO, -SO or -5Cz;

R s hydrogen, halogen, Cy.yz alkyl, Ca.z alkenyl, Ce.rz alkynyl, Co.z cycloalkyl, Ca2 aryl, 3-12
membered heteroalicyclic, 5-12 membered heteroaryl, -S(0)nR’, SONR'RE, -S{0)0R", -NO;, -NA'R’,
{CRAI,OR', CN, COR', -OCOR', O{CR!A,RY, NR'CIOIR’, -(CR*R,C(O)OR’,
{CROR)NCR'R®, -C{=NRYNR'R’, -NR'C(OINR'R’, -NR'S(0),R® or -CIO)NR'R®, and each hydrogen in
R' is optionally substituted by R%; ' '

gach R" is independantly halogen, Cr.iz atkyl, Cz12 alkenyl, Cz.o alkynyl, Cs.iz cycloalkyl, Co.re
aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroanyt, S(0)R", -SONR'R®, -5(0)0R", -NOy,
-NR'RS, -{CRER),OR", -CN, -C{OJR", -OC(O)R", DICRAL,R, -NR'C(O)R®, -(CR*A")C(OJOR’,
{CR'AT),OR®, -(CR%AT).C(OINR'R®. CR'R).NCR'R", -C(=NRNR'R", NRC(OINR'R®, -NR'S(OBF’,
C(OINA'R®, -(CRPRT),(3-12 membered heteroalicyclic), -([CRA")y(Caz cycloalkyl), {CR°RM)(Caz @Y1}, -
(CR°R"}a(5-12 membered heleroaryl), {CRA)C(OINR'R’, or -CRR"),CIO)R", R™ groups on adjacent
atoms may combine 10 form a Cs..g aryl, 5-12 memberad hateroaryl, Cayy cycloalkyt or 3-12 membered
heteroalicydlic group, and each hydtogen in R* is optionally substituted by A%

eachmis indaﬁendentty 0, 10r2;

each n is independently 0, 1,2, 3 or 4,

tis1,2 dor4 and '

each p is independently 1 or 2;
of & pharmaceﬁticalw acceptable sall, hydrate or solvate thereof,

with the proviso that the compound is not 3{1-(2 8-dichloro-3-fluoro-phenyl)-ethoxyl-5-(1H-
pyrazol-4-yl)-pyridin-2-ylamine, 3-[1-(2.wmhmm-sfluormenyn.gno,y].s.u.{z.pymidinq.w'emy;;.m.
pyrazol-4-yl]-pyridin-2-ylamine, 3-[1-{2,6-dichloro-a-ﬂuoro‘phenYl)-elhoxy]—S-U—(2-dilsopropylamino-eth',rll-
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1H-pyrazol-4-yi}-pyridin-2-ylamine, 3-[1-{2,6-dlichloro-3-flucro-phanyi}-ethoxy]-5-{1 -(2-morphalin-4-yl-
ethyl)-1H-pyrazol-4-yl}-pyridin-2-ylamine  or 3.[1-(2,6-dichioro-3-flucro-phenyl}-gthoxy]-5-(1-methyl-1 H-

- pyrazol-4-yi}-pyndin-2-ylamine.

' In a particular aspect of this embodiments, each R® is independently halogen, Ci.,z alkyl, Co.v2
alkenyl, G2 alkynyl, Caz cycloalkyl, Cei2 aryl, 312 membered heteroalicyclic, 5-12 membered
heteroaryl, -S{0)-R". -SONR'R?, -S(0)0R", -NOz, -NR'R®, (CR°R")OR", -CN, -C{O)R*, -OC(O)R",
O(CR*RT)R®, -O(CRCRTNCRERT),NR'R®, -O(CRPRTNCRAT)OR, -NR'CIOWR®, -{CR°R’},C(OIOR",
{CRER"),OR", -(CR°R"},C(OINR'R®, -(CR*R"),INCR'R®, -C(=NR*INR'R®, NR'CIOINR’R®, -NR*S(0),R®
or <C{O)NR'R®, each hydrogen in R is optionally substituted by R®, and R’ groups on adjacent atoms
may combine to form a Cgyp aryl, 5-12 membered heteroaryl, Car cycloalkyl or 3-12 membered
neteroalicyctic group; and

each R, R°, R® and R’ is indepandently hydrogen, hatogen, C..z alkyl, C,.12 alkenyl, Cz.1z alkynyl,
Cs12 tycloakyl, Gy aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl; or any two of R',
R® R® and R7 bound to the same nilragen atom may, together with the nilragen to which they are bound,
be combined to form a 3 to 12 membered heteroalicyclic or 5-12 membered heteroary! group oplionally
containing 1 o 3 additional heteroatoms selected from N, O, and S; or any two of ', R®, R° and R bound
to the same carbon atom may be combinad to fom a Cs.z cycloatkkyl, Cgyz amyi, 3-12 membered
heteroalicyclic or 5-12 membered heteroaryl group; and each hydrogen in r*, R®, R® and R’ is optionally
substituted by R®.

In a particular asped of this embodiment, A is g2 a1yl or 5-12 membered heteroary!, optionally
substituted by one or more R* groups.

" In another particular aspect of this embodiment, and In combination with any other particular
aspect not inconsistent, A is phenyl subslituted by one, two or three R3 groups, preferably one, twa of
three halogens.

" In another particular aspect of this embodiment, and in combination with any other particular
aspect not inconsistent, t is 1, R® is methyl and R is hydrogan.

In another particular aspect of this embodiment, and in combination with any other particular
aspect not inconsistent, Y is N and R?is hydrogen.

In another particular aspect of this embediment, and in combination with any ather particular
aspect notinconsistent, Y is CR'2, R? is hydrogen, and R is hydrogen.

in another particular aspect of this embodiment, and in combination with any other particular
aspect not inconsistent, t is 1, R™ is hydrogen, and R® is combined with a ring atom of A 1o form a Cp.;
cycloalkyl ring fused to A,

In another embodiment, the invention provides a compound of formula 2, 3 or 4
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wherein;

Yis N orCR™

A ls Cqyp aryl, 5-12 membered h.eleruaryl, Cy.12 cycloalkyl or 3-12 membered hetercalicyclic, and
A'is optionally substituted by one or more R’ groups; . '

R? is hydrogen, halogen, Cy.iz alkyl, Ca.r2 alkenyl, Cz.ia alkynyl, Ca.y; Cycloalkyl, Cs.iz @y, 3-12
membered heteroalicyclic, 5-12 membered hetaroaryl, -S{0)aR", -SONR'R?, -5(0),0R", -NO;, ~-NR*R®, |
{CR°R,OR', -CN. -C(O)R', -OC(O)R‘, -O(CR°R".R', -NR‘C(O}R’, -(CR'RTC(O)OR, :
ACRERT),NCR'R®, -C(=NREINR'RE, -NR'C{OINR®R’, -NR‘S(O),R® or -CO)NR' R®, and each hydrogen in
R? is optionally substituted by R’ _

edch R® Is independently halogen, Cy.iz akyl, Cz.iz alkenyl, Car2 alkynyl, Cap cycloalkyl, Ge.z

aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroanyl, -${Q)-R", -SO,NA'R®, -S(0),0R*, -NO,,
-NR'R°, -(CRER)OR', -CN, -C(OR' -OCIOR' -O(CR°R’)A", Q{CRPRTCR®RTLNRR,
O[CRRYCRP AN OR,,  -NR'C{O)R, {CR%R'),.CIOJOR®,  -(CR°RM),0R', -(CRPR"MCIOJNR'R’,
CRERT,NCR'R®, -C(=NRNR'R’, -NR'C(O)NR"R", -NR'S(O},R® or -C{OJNR'R®, sach hydragen in R is
oplionally substituted by R®, and R’ groups on adjacent atoms may combine to form a Ca.iz arfl, 5-12
membered heteroaryl, Cy.i Cycloalkyl or 3-12 membered heteroalicyclic group;

each R*, R®, R? and R Is independently hydrogen, hatogan, Cy.iz aikyl, Cz.42 atkanyl, C».y; atkynyl,
Ca1z Cycloalkyl, Cg.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl; or any two of R,
R, A® and R7 bound 10 the same nitrogen atom may, togather with the nitrogen to which they are bound,
be combined to form a 3 to 12 membered heleroalicyclié or 5-12 membered heteroaryl group cptionally
containing 1 to 3 additional heteroatoms selected from N, O, and S; or any two of R*, R®, R® and R’ bound
to the.sama carbon atom may be combined to form a Cayy Cycloalkyl, Ceiz anyl, 3-12 membered
heteroalicyclic or §-12 membered heteroaryl group; and each hydrogen in R*, R%, R® and R’ Is optionally
substituted by R®, or two hydrogen atams on the same carbon atom in R* R®, R® and R is optionally an
oxo substitusnt; '

each R® Is independently halogen, Ci.1, alkyl, Cz.qp alkenyl, Caz alkynyl, Cayz cycioalkyl, Ca.z
aryl, 3-12 membered heteroalicyclic, 5-12 membered hetercaryl, -Nt,, -CN, -OH, -O-C..;; alkyl, -O-

(CH2):Ca 12 cytloalkyl, -O-(CH:)oCaiz afyl, -O-(CH2)n(3-12 membered heteroalicyclic) or -O-(CHa)n{5-12
membered heteroanyl); and each hydrogen in R® is optionally substituted by R'";

each A° and R™ is independsnily hydrogen, halogen, Cy.x; alkyl, G,z cycloalkyl, Co.z aryl, 3-12
memberad heteroalicyclic, 5-12 membered heteroaryl, -S{0),R’, -SONR'R®, -S(O),0R", -NO;, -NR'R’,
(CRPAT),OR!, -CN, -ClOJR', -OC(OR', -NR'CO)R®, -(CR'R)).C{OJOR', -(CR'R'INCR'R,
-NR'C(OWNR’R", -NR'S(O)R’ or -C(ONR'R’; R” or A" may combine with & sing atom of A or a
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substituent of A to form a Cs. cycloalkyl, 3-12 membered hetgroalicyclic, Caz aryl ar 5-12 membered
heteroary! ring fused to A; and each hydrogen in R® and R™ is optionally substiluted by R’;

each R'' is independently halogen, ‘Cyaz alkyl, Cyyz alkoxy, Cae cycloalkyl, Coqz aryl, 3-12
membered heteroalicyclic, 5-12 membered heteroaryl, -0-Cy.y2 alkyl, -O-{CH3),C3.42 cycloalkyl, -O-
(CHCo.12 a1y} -O-{CHa)(3-12 membered heteroalieyclic), -O-(CHa)q(5-12 membered heteraaryl) or -CN,
and each hydrogen in A" is oplionally substituted by halogen, -OH, -CN, -C,.,2 alkyl which may ba
patially or fully halegenated, -O-C,.,z alkyl which may be partially of fully halogenated, -CQ, -SO or -80;;

? i3 hydrogen, halogen, Gy.1 alkyl, Cz.r2 alkenyl, Ca. alikynyl, Ca.rz cycloalkyl, Cee 8L, 312
memberad heteroalicyclic, 512 membered heteroaryt, -S{0}aR’, -SONR‘R®, -5(0),0R", -NO,, -NR'R,
{CR®R).OR', -CN, -C{OR', -OCOR', -O(CRR)).R', NR'CO)R®,  -(CR°A"),C{O)OR’,
(CRPR).NCRR®, -C(=NRFINR'R®, -NR'C(OJNRR®, -NR'S(O) R’ or -C{O)NR*R®, and each hydrogen in
R" is optionally substitutad by R®;

each R™ is independently halogen, Ci.iz alkyl, Ca1o alkanyt, Ca.rp alkynyl, Cyp2 Cycloalkyl, Cora
aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -8(0),R", -SO,NR'R, -5(0),0R", -NO,

-NR'R®, -{CRR),OR', -CN, -C{OJR', -OC(OjR’, -O{CR*R"):R", -NR'C(O)R’, (CR°R"),C{O)OR!,
{CR'R"),OR", -(CR°R"),C(OINR'R®, -(CR*R'),NCR'R®, -C(=NRINR'R", -NR*C{OINR®R?, -NR'S(O},R°,
C{ONR'R’, (CR“R’)H(3-12 membered heteroalicydiic), ~(CRERT),(Ca.z cyctoalkyl), ~(CR*A’)(Ce.12 aryl), -
(CRER).{(5-12 membered heteroaryh), CR°RT)C(OINR'R®, of {CR’R)CIOIR®, R groups on adjacent
atoms may combine to form a Ce.2 aryl, 5-12 membered heteroaryl, Csre cycloalkyl or 3-12 membered
heteroalicyclic group, and sach hydrogen in R' is optionally substituted by R,

each m Is indepandanily ¢, 1 or 2,

each nis independently 0, 1,2, 3 0r 4,

tis1,2, 3014, and

each p is independently 1 or 2;
or a pharmaceutically acceptable.salt, hydrate or solvate thereof,

with the proviso that the compound is not 3-[1-(2,6-dichloro-3-fluoro-phenyl)-ethoxy)-5-(1H-
pyrazol-4-yl)-pyridin-2-ylaming, 3-{1 -[2,6-dichlora-3-flucro-phenyl)-ethoxy)-5-{ 1<{2-pyrrolidin-1-yl-ethyl}-1H-
pyrazol-4-yil-pyridin-2-ylamine, 3-{1 -(2.6-dichloro-3-luora-phenyl)-ethoxy}-6-{1-{2-ditsopropylamino-ethyl)-
1H-pyrazol-4-yl]-pyridin-2-ylamine, 3-{142,6-dichloro-3-tiuoro-phenyl)-ethoxy]-5-[ 1-(2-morpholin-4-yl-
ethyl)-1H-pyrazol-4-yl]-pyridin-2-ylamine  of 3{1-(2,6-dichloro-3-fluoro-phenyl}-ethoxy]-5-(1-methyl-1H-
pyrazol-4-yl)-pyridin-2-ylamine.

In a particular aspect of this embodiments, each R’ is independently halogen, Cy.iz alkyl, Ca.z
alkenyl, Cayp alkynyl, Cay; cycloalkyl, Cayp aryl, 3-12 membered heteroalicyclic, 5-12 membered
hetaroaryl, -S{0).R", -SONR'R®, -S(0)0R", -NO,, —NR*R’, .(CR°R"),0R", -CN, -C(O)R", -OC(OIR",
OCRR)AY -OICRERNCRANNRR®, -O(CRCA'NCRERT).OR, -NR'CIOR®, -(CR*A),C(OIOR,
(CR'R),OR?, (CRPR7),C(OINR'RS, -(CRPRI)NCR'RY, -C(=NR*NR'R’, NR'COINR®R?, -NR'S(O)R?
of -CIOJNR'R®, each hydrogen in R? is cptionally substituted by R®, and R” groups on adjacent atoms

may combina to form a Cgyp aryl, 5-12 membered heteroaryl, Cy1z cycloalkyl or 3-12 membered
hetsroglicyclic group; and

gach R®, R> R? and R is independently hydrogen, hatogen, C,.iz alkyl, Cz..z alkerwl, Ca..; alkynyi,
Cas2 Cytloalkyl, Cs.1z aryl, 3-12 mambered heteroalicyclic, 5-12 membered heteroary!; or any two of R*
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R®, R® and R’ bound to the same nitrogen atom may, logether with the nitrogen to which thay are bound,
be combined to form a 3 to 12 membered hateroalicyclic or 5-12 membered heteroaryl group optionally
sontaining 1 to 3 addifional heteroatoms selected from N, O, and §; or any two af R®, R* R®and R’ bound
to the same carbon alom may be combined to fom a Gy, cycloalkyl, Ceig aryl, 3-12 membered
5  heteroalicyclic or 5-12 membered heteroaryl group; and each hydrogen.in R’, R®, R® and R’ is optionally
substituted ty R®. ‘ | ‘
In a particular aspect of this empodiment, A is Csy2 aryl or 5-12 membered heteroaryl, optuonally
. substituted by ane or more A% groups.
In another particular aspect of this embodlmanl and in combination with any other particular
10 aspect not inconsistent, A is phenyl substituted by one, two or thrae R3 groups, preferably ona, two of
three halogens. ' '
) In another particular aspect of this embodiment, and in combination with any other paricutar
aspect not inconsistent, tis'1, R’ is methyl and R'® is hydrogen.
. in ancther particular aspact of thls embodimeni, and in combination with any other particular
15  aspect not inconsistent, Y is N and R? is hydrogen.
In another particular aspsct of this embodiment, and in combinallon with any other particular
aspect not inconsistent, Y is CR™, R?is hydrogen, and R" is hydrogen.
In ancther paricutar aspect of this embodiment, and in combination with any other particular
aspact not inconslstent, 1is 1, R' is hydrogan, and R? is combined wilh a ring atom of A to form & Ca.ip
20 cycioalkyl ring fused to A,
in another embadiment, the inventlon provides a compound of formula 2a

"j""ﬂj’_nn

7 J

N

9
NH, A2

wherain:

. R is hydrogen, halogen, Cy.i; alkyl, Cza akenyl, Caag alkynyl Cy.z cycloalkyl, Cg.g aryl, 3-12
" 25  membered heteroalicyclic, 5-12 membered heteroaryl, -S(0).R’, -SO,NR*R®, -§(0),0R", -NO,, ~NR'R’,
. {CRR)OR', -CN, -GOR', -OCIOJR', -OCRRNA', -NRCIORS, -(CRA’).C(OIOR',
{CR°R"),NCR*R®, -C(=NRONR'R®, -NR*C{O)NR’R®, -NR'S(0},R® or -C(O)NR'R®, and each hydrogen in

R? is optionally substituted by R®;
each R’ is indepandently halogen, Cy.2 alkyi, Cyi2 alkenyl Cs.12 alkynyl, Caq; cycloalkyl, Cgyg
30 anyl, 3-12 membered hetercalicyclic, S-12 membarad hetaroaryl, -8(0}=R", -SO,NR'R®, -S(0),0R", -NGy,
-NR'R°,  -(CR°A"),OR', -CN, -C(OJR: -OC(OR', -OICRR)A', -OCA'R WCRPRTNR'RS
O(CRPRTYCR®’R"),OR,. -NRCO)R®, {CR°R)C(OJOR', -CR°R’),OR', -(CR°R'}.CIOINR'R’,
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{CRPR)),NCR'RS, -C(=NRENR'R’, -NR'C(OINRR®, -NR'S{0),R* or -C(O)NR'R’, each hydrogen in Ais
optionally substituted by R®, and R® groups on adjacent atoms may combine to form & Ca.2 anyl, 5-12
membered heleroaryl, Cs.45 cycioalkyl ar 3-12 membered hateroalicyclic group;

sach R*, R, R® and R is independently hydrogen, halogen, Cy.sz alkyl, Cy.12 alkenyl, Cz.1z alkynyl,
Caip Cycloakyl, Cgqz aryl, 3-12 membered hetercalicyclic, 5-12 membered heteroanyt; or any two of R*,
R®, R® and R’ bound to the same nilrogen atom may, tagether with the nltrogen to wiich they are bound,
be combined 19 form a 3 to 12 membered heteroalicyclic or 5:12 membered heleroaryl group optionally
confaining 1 to 3 additional hetercatoms selected from N, O, and S; or any two of R, R®, R® and R’ bound
o the same carbon alorn may be combined 10 form a Cyqy cycloalkyl, Cgqz aryl, 3-12 membered

heteroalicyciic or 5-12 membered hetercaryl group; and each hydrogen in R*, R*, R® and R’ is optionally

substituted by R®, or two hydrogen atoms on the same carbon atom in R®, R®, R® and R’ s optionally an
oxo substituent;

each R® Is mdspendently hatogen, Cy.i» alkyl, Ca.s; alkenyl, Gz alkynyl, Cy.yz Cytloalkyl, Ca.rz
aryl, 3-12 membersd heleroalicyclic, 5-12 membered heteroaryl, -NH;, -CN, :OH, -O-Cy.iz alkyl, -O-
{CH,)aCs12 cycloalkyl, <O-(CH,),Caiz aryl, -O-(CHzln(3-12 membered heteroalicyellc) or -C-{CHy)(5-12
membered heteroaryl); and each hydrogen in R? is oplionally substituted by R*™*;

each R" is Independantly halogen, Ci..; alkyf, Ci.i alkoxy, Cyya cycloalkyl, Ce.p aryl, 3-12
membered heteroalicyclic, 5-12 membered hetaroaryl, -0-Cy.iz alkyl, -O-{CH},C;s.z cycloalkyl, -O-
(CH2}Cs-12 8ryl, -O-{CH;),{3-12 memberad heteroalicydic), -0O-{CHg).{5-12 membered heteroaryl) or -CN,
and each hydrogen in R is optionaily substituled by halogen, -OH, -CN, -C..,; alkyl which may be
partially or fully halogenated, -O-Cy.; alkyl which may be partiafly or fully hatogenated, -CO, -50 or -80;;

sach B' is independently halogan, Ci.;z alkyl, Ca.12 alkenyl, Cy.ia alkynyl, Ca.iz cycloalkyl, Cara
aryl, 3-12 memberad hetaroalicyclic, 5-12 membered heteroaryl, -S{0)-R", -SONR'R®, -5(0),0R", -NO;,
-NR'R®, {CR°R'),OR', -CN, -C{OJR‘, -OC(OJR‘, -O(CR'R).R'. -NR'C{O)R’, -{CR°R").C{O)OR’,
-(CR®AT),OR®, -(CR®RM).CIOINR*R®, (CR’R"),NCR'R’, -C(=NRENR'R’, -NR*'C(O}NR°R’, -NR*S(O},R",
-C{O)NR'R®, -(CR®R"){3-12 membered hetercalicyclic), {CR*R")n(Cs-12 cycloalkyl), (CR°R")(Co-r2 @ryl), -
(CRPR7),{5-12 mémberad heteroaryl), -(CREAT),G{O)NR'R®, or -(CR°R"),C{O)R", R"® groups on adjacent
atoms may combine 1o form a Cg.z aryl, 5-12 membered hatarparyl, C;.12 cycloalkyl or 3-12 membered
heteroalicyclic group, and each hydrogen in R' is optionally substituted by R’

each m is independently 0, 1 or &;

each nis independently 0, 1, 2, 3 or 4;

each p is indopendantly 1 or 2,
or a pharmaceulically acceptabla sait, hydrate or solvate theraof.

In a particufar aspect of this embodiments, each R is independently halogen, Ci.;z alkyl, Ca.ip
alkenyl, Coyp alkynyl, Cy,p cycloalyl, Gy, aryl, 3-12 membered hetercalicyclic, 5-12 membered
heteroaryl, -S{O)aR’, -SO:NR*R’, -S(OR0R’, -NO,, -NR'R’, (CR°R"},0R", -CN, -C{O)A’, -OC(O)R’,
O(CRPAMRY, -O(CR*R)CRIRNR'R®, -O(CR°R'}CRPR)),OR, -NR‘C{OJR%, -{CR°R.C(O)OR’,
-(CREA),OR*, -(CRAY),C(OINR'R®, {CRPRT),NCR'R®, -C(=NRHNA'R®, -NR*'CIO)NR'R®, -NR'S(O),R®
or -C(O)NR'R®, each hydragen in R’ is optionally substituted by R®, and R® groups on adjacent aloms
may combing to fom a Cay; aryl, 512 memberad heteroaryl, Ci.ya cycloalkyl or 3-12 membered
heteroalicyclic group; and
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each R, R®, R® and R is independently hydrogen, halogen, Ca.rz alkyl, Ca.iz alkenyl, Cz., alkynyl,
Cy1z Cycloalkyl, gy aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl; or any two of R,
R®, R’ and R’ bound to the same nitrogen atom may, together with the nitrogan lo which they are bound,
be comhined to form a 3 to 12 membered heteroalityclic or 5-12 membered heteroaryl group optionally
contalning 1 to 3 additional heteroatoms selected from N, ©, and S; or any two of R*, R*, R® and R’ bound
10 the same carbon atom may be combined to form a Cs.ip cycloaliyl, Ceyp aryl, 3-12 membered
heteroalicyclic or 5-12 membersd heteroaryt group; and each hydrogen in R, R®, R and R’ is optionally
substituted by R®, :

In & particular aspect of this embodiment, R? is hydrogen.

In another embodiment, the invention providés a compound of formula 2b

N’—‘}an

cl

wharein: :
R® is hydrogen, halagen, C,.iz 8lkyl, Cz.i; alkenyl, Ca.iz alkynyl, Ca.z cycloalkyl, Cge aryl, 3-12
membered heteroalicydiic, 5-12 membered hetercaryl, -S{O).R’, -30.NR'R®, -S(0),0R’, NG,, -NR'R®,
(CR'R)OR’, -CN, -C(OR', -OC(O)R', -O[CRPR),R‘, -NR'COJR’, -CR'R’)C(OIOR’,
{CRRT)INCRR®, -C(=NRUNR'R’, -NR'C(OINAR, -NR*S{0),R® or -C{OINR'R?, and each hydrogen in
R? i3 optionally substituled by R®; . |

each R is independently halogen, Cr.r alkyl, Caqz alkenyl, Care alkynyl, oz cycloatkyl, Ce
aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(O)aR’", -SO,NR'R®, -5(0),0R", -NO,,
-NA'RS, -(CRPRM,0R%, -CN, -CIOJR'. -OCIOR". -O(CR°R).A*, -O(CR®R")CR°R’)NR'R’,
-O(CRRNCR'R),0R;  -NR'CO)R°, -(CR°R),G(OJOR’, -(CR'AN,OR', -(CR®A"),C(ONA'R’,
ACR'RTINCR'R®, -C(=NR')NR'R’, NR'C{O)NRER?, -NR'S(0),R® of -C{O)NR*R®, aach hydrogen in A” is
optidnaﬂy sybstituled by R®, and R? groups on adjacent atormns may combine ta form a Cgyp anyl, 5412
membered heteroaryl, Cy 42 cycloalky! or 3-12 mambsred heteroalicydic graup;

each R, R®, R and R is independantly hydrogen, haiogen, Cy..» alkyl, Ca.1; atkenyl, Cy.y, alkynyl,

Ca.1z cycloatkyl, Ce12 aryl, 3-12 membered hetercalicyclic, 5-12 membered heteroaryl; or any two of R, |

R®, R® and R” bound 1o the same nitrogen atom ma;f. together with the nitrogen to which they are bound,
be combined to form a 3 to 12 membered heteroalicyclic or 5-12 membered heteroaryl group oplionally
containing 1 to 3 additional heteroatoms Salected from N, O, and S; or any two of R, R®, R® and R’ baund
¢ the same carbon atom may be combined to form a C,, cycloally, Cg,. anyl, 3-12 membered
heteroalicyclic o 5-12 memberad hatarcaryt group; and each hydragen in R*, R®, R® and R’ is eptionally
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substituted by RE, or two hydragen atoms on the same carban atom in R, R®, R® and R’ Is optionally an
oxo substituent;

each R® is independently halogen, €,z alkyl, Co.2 alkenyl, Coiz alkynyl, Cao cycloalkyl, Cs.i2
aryl, 3-12 membered heteroalicyclic, 5-12 _memba:ed hetercaryl, -NH,, -CN, -OH, -0-Cy.» alkyl, -O-
(CHz)aCaq2 Cycloalkyl, -O-(CHg)nCe 1z BIYI, -O-(CHz)s(3-12 membared heteroalicyclic) or O-{CH.)n(5-12
membered heteroaryl); and sach hydrogen in R® is optionally substituted by R'";

each R" ig independently halogen, Ci.;; alkyl, Cy.iz alkoxy, Csyy cycloalkyl, Cers aryl, 3-12
memberad heleroalicycllc, 5-12 membered hetercaryl, -O-Ci.z alkyl, -O-(CHy)Cs.ip Cycloatkyl, -O-
(CH )Ce 17 Ay, -O-(CH2)n(3-12 memberad hetercalicyclic), -O-{CHz)y(6-12 membered heteroaryl} or -GN,
and vach hydrogen in R'' is optionally substituted by halogen, -OH, -CN, -C..;; alkyl which may be
partially or fufly haloéenaled, -Q-Cy.17 alkyl which may be partially or fully halogenated, -CO, -SO of -50;;

R'? is hydrogen, halogen, Cy.j2 alkyl, Ca.(» alkenyl, Co.1 alkynyl, Cy.p, cycloaliyl, Ce.yp &MY, 312
membered heteroalicyclic, 5-12 membered hetercaryl, -S(OJaR", -SO:NR'R?, -S(0).0R", -NO,, -NR'R’,
{CR'R),OR', -CN, -C(OR', -OC{OR', -OCRA).A’ -NR'CIOR® -(CR'R).C(OIOR’,
{CRERML.NCRRS, -C(=NR*NR'R®, -NR'C{O)NR’R®, -NR*S(O),R® or -C(O}NR*R®, and each hydrogen in
R" is optionally substituted by R,

each A" is independently halogen, C:.ip alkyl, Caz &lkenyl, Co.ys alkynyt, Cspp cycloalkyl, Corp
aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S{0).R’, -SONR'R®, -S(0)},0R", -NO;,
NR'R', -(CR°R),OR’,  -CN, -C(O)R', -OC(OJR', -O(CRPR')R', -NR'C(O)R®, -(CR°R"}C(QJOR",
{CR°A'),0R", {CR®A"),C{ONR'R®, (CRPR)NCR'R®, -C(=NFOINR'R®, -NR'C(O)NR°RE, -NR'S(0),R’,
C{OINR'R?, -(CR®R")n(3-12 membered heteroalicyclic), -(CR'R")4(Ca.r; cycloatkyl), {CR*R)NCs.12 a1y, -
(CRPR),(5-12 membered hetstoaryl), -(CRPR.C(OJNR'R’, or -(CR°R"),G(O)R*. R* groups on adjacent
atoms may combine to form a gz aryl, 5-12 membered heteroaryl, Cs.2 cycloalkyl or 3-12 merbered
heteroalicyclic group, and each hydragen in R'® Is optionally substituted by R*;

each m |s indepandently 0, 1 or 2;

each nis independentiy{, 1,2, 3 or §;

gach pis indepandently { or 2;
or a pharmaceutically acceplable salt, hydrate or solvate thereof,
with the proviso that the compound Is not 3-{1-(2,6-dichiaro-3-flucro-phenyl)-ethoxy]-5-(1H-pyrazol-4-yl)-
pyridin-2-ylaming, 3-{1-(2,6-dichloro-3-flucro-phenyl)-ethoxy]-5-[1-(2-pyrrolidin- 1-yl-ethyf)-1H-pyrazoi-4-yl}-
pyridin-2-ylamine, 3-[1-(2,6-dichloro-3-fluoro-phenyl}-ethoxy]-5-{1 -{2-diisopropylamino-ethyl}- 1 H-pyrazol-
_4-y|]-pyridin-2-ylamine. 3-[1-{2,B8-dichtoro-3-flucro-phanyi}-ethoxy}-5-[1-(2-morpholin-4-yl-athyl)-1H-
pyrazol-4-yl)-pyridin-2-ylamine or 3-[1-(2,6-dichloro-3-flucra-phanyl)-athoxy}-5-(1-methyl-1H4-pyrazol-4-yl)-

. pyridin-2-ylamine.

In a panicular aspect of this embadiments, sach R® is independently halogen, Cy.,2 alkyl, Cz.;r,-
alkenyl, Cy.qz alkynyl. Ca.z cycicalkyl, Cey: aryl. 3-12 membered heleroalicyclic, 5-12 membered
heteraaryl, -S(0).R*, -SONA'R®, -S{0).0R", -NO,, ~NR'R®, -{CR*RT,OR®, -CN, -C(O)R*, -OC(O)R",
-O(CR%R"),R*, -O(CRPR'CRPRT),NR'RY, -OCR'R)CR'RN),OR, -NR'C(O)R®, -(CR°R).C{O)OR",
{(CR'R"),OR’, -(CR°R)),CIOINR*R®, {CRPR")MNCR'RE, -C(=NRENR'R®, -NR*'C(O)NRR®, -NR'S(O)R*
or <C{O)NR*R®, each hydrogen in R® is optichally substituted by R®, and R® groups on adjacent aloms
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. may combine to form a Csi2 8, 5-12 membered _heleroar:yl. Caaz cycloalkyl or 3-12 membared

heteroalicyclic group; and . )
each R, R°, R® and R’ is independently hydrogen. halogen. Chor elkyl, Co.r2 alkenyl, Co.r2 AlkynYl,

' Cyrp Cycloalkyl, Cez aryl, 3-12 membered haleroal!cycllc. 5-12 membered heteroary; or any two of R,

R’ R® and R’ bound to the same nitrogen atom may, togather with the nitrogen to which they are bound,
be combined to form a 3 to 12 membered heteroahcycllc or 5-12 membered heteroaryl group optionally
containing 1 to 3 aditional heteroatoms setected from N, O, and S; of any two of /*, R* R*and R bound

-to the same carbon atom may be combined 1o turm a Caaz Cycloalkyl, Ceqp aryl, 3-12 membered

hetaroaiicyclic or 5-12 memberad heteroaryl group; and each hydrogen- inA*, A% R and R’ is optionally
substituted by R®: .
in & particular aspect c;f this embodiment, R? is hydrogen.
. In another particuar aspect of this embodiment, R'? is hydrogen.
in another particular aspact of this embodiment, R® and R are hydrogen.
In anolher embodlment the-invention prowdas a compound of formula 3a

wherain: . .
_ _R? is hydrogen, halogen Cr.12 alkyl, Conz ancenyi Caz AkyAYl, Ca.rz cycloalkyl, Coz anﬂ 312
‘membered heteroalicyclic, 5-12 membered hetercaryl, -S{0}R", -SONR'R?, -S(0)0R", -NO,, ~-NR'R’,
{CRPAN,ORY, - -CN, -ClOR', -OCIOR', -O(CRA'LRA', -NR'ClOWR’ {CR°RT,CIO)OR’,
{CRSAT),.NCRRS, -C{=NRPINA'R?, -NR qcnun’n‘ .NR‘S{O),n’ or -C{O)NR'R®, and each hydrogen in
R? is oplionally substituted by R,
sach R’ Is independemly halogen, Cy.cz alky1, C,.yz alkanyl, C;..2 alkynyl, Ca.1z cyctoalkyl Cez
aryl, 3-12 membered heteroalicyclic, 5-12 mambered heteroary!, -5(0)mR’, -SONR'R®, -S{0):0R", -NO,,
-NR'RS, -(CRRMNOR', -CN, COR', -OCOIR', -O(CRR.A', -O(CR'RHCRR)WNR'R’,
-O(CRPR'}(CRPR"),0R,, - -NR'CIO)R®, -(CR®R),C{OJOR’, -(CR°R)),OR‘, -{CR*R).C(OINR'R’,
{CRR"),NCR'R®, -C(=NRONR'R’, -NR'C(OINR'R, -NRS(O),R" or -C(O)NR*R®, each hydrogen in R® is
optionally substituted by R®, and R’ groups on arﬁ_‘aoent atams may' combing 1o form a Ce.yz @y, 5-12
mambered heteroary, C,.; cycloatkyl or 3-12 membpred heteroalicyelic group; _ o
each R*, R®, R® and R’ is independently hy}i: rogen, halogen, Cy.iz alkyl, C;.1z alkenyl, Cz.2 alkynyl,
Caiz cycloalkyl, Co.z 8ryl, 3-12 membered heleroalicyciic, 5-12 membered hatéroanyl; or any two of R',
R®, A and R” bound to the same nitrogen atom may, logether whh tha nitrogen 1o which they are bound,
be combined to form a 3 to 12 membered heteroalicyclic or 5-12 memberéd hetaroand group -oplionaily
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containing 1 to 3 additional heteroatoms selected from N, O, and S; or any wo of R, A®, R® and R’ bound
lo the same carbon atom may be combined to form a Csap cycloakyl, Cerz aryl, 3-12 membered
heteroaficyclic or 5-12 membered heteroaryl group; and each hydrogen in R', R®, A% and R’ is optionally
substituted by R’, or two hydrogen atoms on the same carbon atom in /', R° R® and R’ is optionally an
oxo substituent; ‘

each R® is independently halogen, Ci.1z alkyl, Cy.iz alkenyl, Casz alkynyl, Css2 cycloatkyl, Ce.z
aryl, 3-12 membereg heleroalicyclic, 5-12 membered heteroaryl, -NHz, -CN, -OH, -O-C,.,; alkyl, -O-
(CH)aCa 12 Cycloalkyl, -O-{CHz}nCe12 aryl, -O-{CHg)a(3:12 membered heteroalicyclic) or -O-{CHg(5-12
membered heteroaryl); and each hydrogen In R® is optionally subslituted by R

each R" is independently halogen, Cr.z atkyl, Ciyz alkoxy, Caiz cycloaikyl, Cez aryl, 3-12
membered heteroalicyclic, 5-12 membered helercaryl, -0-C.rz alkyl, -O+{CH2)Care cycloalkyl, -O-
(CH,Y,Cou1 ary!, -0-(CHo)a{2-12 membered hateroalicyclic), -0O4{CH,)(5-12 membaered hetaroaryl) or -CN,
and each hydrogen in R'' is optionally substituted by hatogen, -OH, -CN, -Cy.2 atkyl which may be
partiafiy or fully halogenated, -O-C,.q; alkyl which may be partially or fully halogenated, -CO, -S0 or -50;

sach R is Indepandenily halogen, Cy.iz 8kyl, Ca.iz alkenyl, Co.i2 atkynyl, Ca.pz Cycloalkyl, Ceaz
aryl, 3-12 membared heteroalicyclic, 5-12 membered heteroaryl, S{O)-R", -SO,NR‘R®, -5(0);0R", -NO;,
-NR'RS, {CR°R)),OR' -CN, -C{OJR', -OC(O)R', -O(CR'R"},R’, -NR'C(OIR’, -(CR®*R"),C{O)OR",
ACR°RT},OR", -(CRIRTCIOINR'R®, -(CR*RT).NCR'R’, -C(=NRNR'R’, -NR'C(OINR’RE, -NR"S{O),R",
COINR'R®, -(CRPR},(3-12 membered heteroaticyclic), (CR*RTIN(Cs.1z cycloalkyl), CR*A){Carz arY), -
(CREF7),(5-12 membered heteroaryl), -(CR*R'),C(OINR'R®, or -(CR'R"),C(OJR*, R™ groups on adjacent
atoms may ¢ombine to form a Cq.qo aryl, 5-12 membered heteroaryl, Cs.12 cycloalkyt or 3-12 membered
hetsroalicyclic group, and each hydragen in R' is optionaily substituted by R’;

pach m is independentiy 0, 1 or 2,

each nis independently 0, 1,2, 3or 4;

each p is independently 1 or 2;
or a pharmaceutically acceptable sall, hydrate or solvate thersof.

In a parlicular aspect ot this embodiments, each ®’ is independantly haiogen, Ci.ip atkyl, Caro
atkanyl, Cz.z alkynyl, Caq2 cycloa[kyi. Caap aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -S(O)nR", -SONR'R’, -S(O):0R", -NO;, -NR'R®, (CR°R"),0R", -CN, -C(O)R", -OC(O)R",
.O(CR°A",RY, -O(CR'R'}CRERT),NRR?, -O(CR'R')(CR'R’),OR, -NR'C{O)R’, -CR°R’}.C(OJOR",
{CRPRTWOR®, -(CRPR)),CIOINR'R®, (CREAT),NCRRS, -C{=NRINR'R’, -NR'C(OINRR’, -NR'S(O}R’
ot -C{OJNR'R®, each hydrogen In R’ Is optionally substituted by R®, and R’ groups on adjacent atoms
may combine to form a Csy; anyl, 5-12 membered heteroary, Cs.z cycloalkyl or 3-12 membered
heteroalicyclic group; and

each R*, R®, B® and R’ Is independenty hydragen, halogen, Cy.i; alkyl, Cpaz alkenyl, Ca.1; alkynyl,
Cs.12 cycloalkyl, Ceaz aryl, 3-12 membered heteroalicyclic, 6-12 membered heteroaryt, or any two of R’
RS, R® and R’ bound to the same nitrogen atom may, together wilh the nilragen to which they are bound,
ba combinad to form a 3 lo 12 mambered hetercalicyctic or 5-12 membered heteroaryl group optionally
contzining 1 to 3 additionial heteroatoms selected from N, O, and $; or any two of R*, R, R® and R’ bound
to the same carbon atom may be combined o form a Cs.» cycloalkyl, Cer2 aryl, 3-12 membered




10

15

20

25

WO 2006/021881 ' PCT/IB2005/002695

13-

heteroalicyclic or 5-12 membered hetercaryl group; and each hydrogen in R’, R®, R® and R’ is optionatly
substituted by RY..

in a particutar aspect of this embodiment, A2 is hydrogen,

In analher embodiment, the invantion provides a compound of formula 3b

whorein: :
R? is hydrogen, halogen, Cy.z alkyl, Ca.2 alkenyl, c2 v alkynyl, Cyp cydoalkw Cs.rz aMY, 3-12
membered heteroalicyclic, 512 membered heteroaryl, -S(O}aR’, -SO:NR'R?, -S{0);0R", -NO,, ~NR‘R’,
(CRPRN),OR!, -CN, -CIOJR, -OC(O)R', -O(CR™ANR', -NRCOIR®, -{CRR',C(O)OR',
ACR*RT),NCR'R®, -C(=NR*INR'R’, NR‘C{O)NR'R®, -NH‘S{O),,R’ of -C{O)NR*R", and each hydrogen in
A? Is optionally substituted by R”;

each R’ is independently halogen, Cy.. alkyl, Cy.2 alkeny!, C;.yp alkynyl, Csaz Cycloatkyl, Cer2
aryl, 3-12 mambered heteroalicyclic, 512 membered hateroaryl, -S(Q).R", -SO.NR'RE, -S{0),0R", -NO;,
-NR'R®, -{(CREA)),0R', <N, -CO)R’ -OC(OR', -O(CR'R):R’, O(CR°ATHCRERT).NR'R®
OCRPANCR®AT),0R, -NR'C(OJR®, -{(CR'A").C(OJOR’, -{CR'R"),OR", A{CRPR"),CIOINR'R",
{CRPR'),NCR'RS, -C(=NRNR'R®, -NR°C(O)NR°R’, -NR*S(O),R’® or -C{O)NR*R®, each hydrogen in R’is
optionally substituted by R®, and R® groups an adjacent atoms may combine 1o fofm a Co.y anyt, 512
membered hetesoaryl; '::,,,'2 cycloalkyl or 3-12 membered heteroalicyclic group; -

each R*, R®, A® and R’ is independently hydrogen, hatogen, Ci.1z alkyl, Cz.1, afkenyl, Ca.iz alkynyl,
Caua Cycloalkyl, Cp.1z aryl, 3-12 membered heteroaiicyclic, 5-12 membered heteroanyt; or any two of R',
R®, R® and R” bound fo the same nitrogen atom may, togsther with the nitrogen to which they aré bound,
b6 comblned to form a 3 to 12 membered heteroaticyclic or 5-12 membered heteroaryl group optionafly
contalning 1 1o 3 additional heteroatoms selacted trom N, O, and S; or any two of R*, R®, R® and R bound
to the samé carbon atom may be combined to form a Ca4p cycloalkyl, Cer amyl, 3-12 membered
heteroaficyclic or 5-12 membered hetercaryl group; and each hydrogen in R*. R®, R? and R7 Is optionally
substituted by R®, or two hydrogen atoms on the same carbon atom in R*, _Rs, R® and R’ is optionally an
oG substituent; : '

each R® is independently halogen, Ci.i, alikyl, Cz.yz alkenyl, Co.g alkynyl, Caye cycloaliyl, Cy.iz
aryl, 3-12 membered heteroalicyclic, 5-12 membered hetaroaryl, -NH,, {CN, -OH, -0-Cy.. akyl, -Q-
{CH,}1Cs12 CYcloalkyl, -O-(CH;1}nCoaz aryl, -O-(CHajn(3-12 mq'ri}befed heteroalicyclic) ar -O-(CHo){5-12
membered hatsrearyl); and each hydrogen in R® is opliénally substitutad by R
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each R" is indspendently hatogen, Cy.ip alkyl, Cy.z'alkoxy, Care cycloalkyl, Cera aryl, 3-12
membered heteroalicyclic, S5-12 membered heteroaryl, -0-Ci.1z alkyl, -O-(CH2)Ca1z Cycloalkyl, -O-
(CHa),Corz arYh, -O-(CH2)y{(3-12 membered hetgroalicyclic), -O{CH2)a(5-12 membered heteroaryl) of -CN,
and each hydrogen in R" is optianally substiuted by halogen, -OH, -CN, -Cy.; alkyl which may be
partially or fully hatogenated, -O-C,..; alkyl which' may be partiafly or fully halogenated, -CO, -50 of -SO;;

R is hydrogen, halogen, C.q; alkyl, Cg.s; alkenyl, Cz.z alkynyl, Ca.p cycloalkyl, Cez aryl, 3-12
membered heteroalicyclic, 5-12 membered hateroaryl, -S(O)mR", -SONA'R®, -S(0),0R", -NC:, -NR'R’,
(CRPR,OR', -CN, -<COR', -OCOR', -O(CRR),R, -NR'COR’, {CR*RT),C{O)OR",
{CR'R").,NCR'R, -C(=NRENR'R, -NR*C{O)NR®R®, -NR*S(0),R° or -C{OINR'R’, and each hydrogen in
R is optionally substituted by R’;

each A™ is independently halagen, Ci.iz alkyl, Cz.1z atkenyl, Ca.yz aligmyl, Cs.y Cycicalio, Cez
aryl, 3-12 membered heteroalicyclic, 5-12 mambersd heteroaryt, -S(O)n R, -SONRA, -8{0),0R", -NO;,
_NR'RS, -(CR°R'),OR', -CN, -C(OJR', -OC(O)R*, -O(CR®R'),R', -NR'C(O)R*, {CR°R')C(0)OR’,
CRERT).OR', -(CRPA"),COINR'RY, -(CR%A").NCR'R®, -C(=NR)NR'R’, NR‘C{OJNRR®, -NR'S(O),R’,
-C{ONRA'RE, -(CR°R"},(3-12 membered heteroalicyclic), -{CR®A)n{Cs.12 Cycloaikyl), ({CRER}{Cs 2 aryl), -
(CRR"),(5-12 membared heteroanyl), {CRPRT).CIOINRRE, or -(CR*R').C(O)R', R™ groups on adjacent
atoms may combine to form a Cg2 aryl, 5-12 membered hetercaryl, Cy.y; Cycloalkyl o 3-12 membered
heteroalicyctic group, and each hydrogen in R is oplionally substituted by R*

each m Is Independently 0, 1 ar2;

each n is independently 0, 1, 2, 3or 4;

each p is independentiy 1 or 2;
or a pharmaceutically acceptable sah, hydrate or solvale thaeraot.

In a particular aspeci of this embodiments, each R? is indepsndently halogen, Cr.i2 alkyl, Cze
alkenyl, Caya alkynyl, Caye Cycloalkyl, Csiz aryl, 312 membered heteroalicyelic, 5-12 membered
heteroaryl, -S{O),R", -SO;NR'R®, -S(O),OR®, -NO,, -NRR’, {CA°R");OR', -CN, -C{O)R", -OC(O)R",
O(CRPALR, -O(CRPRT)CRRINA'RE, -O(CRPR'NCRPR'),OR, -NR'C{O)R®, -(CR°R’),C(O)OR’,
{CR'RT},OR*, -(CROR"),CIOINR'R®, (CRPRM,NCR'R®, -C(=NRONR'R®, -NR'C(OINRF, -NR*S(O),R?
or -C(OJNR'R®, each hydrogsn in R is cptionally substituted by R’, and R’ groups on adjacent atoms
may combine to form a Ce.2 aryl, 512 membered heteroaryl, Cysz cycloalkyl or 3-12 membered
heteroalicyclic group; and

each R*, R®, R® and R’ is independently hydrogan, halogen, Cs.:2 alkyl, Cz.\z alikenyl, Cz..z alkynyl,
Cs.12 cycloalkyl, Cs.2 aryl, 3-12 membered heteroalicyclic, 5-12 membared hetercaryl, or any two of R,
R%, R® and R’ bound to the same nitrogen atom may, together with the nitrogen to which they are bound,
be combined ta form a 3 to 12 membered heteroaficyclic or 5-12 membered heteroaryl group optionally
containing 1 to 3 additional heteroatoms selected from N, O, and §; or any two of R*, R®, R® and R’ bound

to the same carbon atom may be combined to form a Cayp cycloakyl, Ceye aryl, 3-12 maemberad

hetetoalicyclic or 5-12 membered hateroaryl group; and each hydrogen in R*, R, A and R’ s optionally
substituted by R®. :

In a particutar aspect of this embodiment, R® is hydrogen.

In ancther particutar aspect of this embodiment, R'2 is hydrogen.

in another particular aspect of this embodiment, R” and R' are hydrogen.
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in another smbodiment, the invention provides a compound of formula 4a

wherein; .

R? is hydrogen, halogen, Ci.iz &ikyl, Coa alkenyl, Co.s alkynyl, Ca.z Cycloalkyl, C.rp aryl, 3-12
membered heteroallcyclic, 5-12 membered heteroaryl, -S{Q)nR’, -SO:NR'R®, -S(O},0R", -NO,, -NR'R’,
(CRERNORY, N, -COR, -OCOIR,, OCR')A', -NR'COIR’, -CR'R).C(OJOR’, '
(cn‘*n LWNCR'R?, -C{=NRY)NR'R®, -NR'CIONR’R, Nn‘sw),.n‘ or C(O)Nn‘n’ and each hydrogen in

2 is oplionally substituted by R®;

each R® is indepandently halogen, Cy.i; a/kyl, Ca.co aikenyl, Co.v; alkynyl, Cr2 cycloalkyr. Cez
aryl, 3-12 mambered heteroalicyclic, 5-12 membared heteroaryl, -S{0)mR*, -SONR ‘r°, -S(OJ:OH , "NOs,
-NA'R®, {CR'R)OR', -CN. -C(O)R." -OC(O)R', . -O(CR'R').R!, -O(CRRA')}CR'R'WNR'R’,
O[CR'R)CRRN,OR, -NR'COJRE, -[CR|ALC(O)OR!, -(CR'A),OR', ~{CR’R" LC(OINR'R®,
(CRPR).NCR'R®, -C(=NRENRAR®, -NR'C(O)NRR®, -NR*S(0},R° or -C{O)NR'R’, each hydrogen In Rls
optionally substituted by R®, and R® groups on adjacent atoms may combina to form a Cp2 aryl, 5-12
membered heteroary, Cyz cycloa!l-:w or 3-12 mambered hetaroahcycllc group; '

each A*, R*, R® and R’ Is independantly hydrogen, halogen, Cy.iz alkyl, Cz.1z alkenit, Cz.2 alkynyl

G2 cycloalkyl, gz anyl, 3- 12 membered heterpalicyclic, 5-12 membered heteroaryl; or any twa of R,

RS, R® and R’ bound to the same nitragen ator may, togather with the nitrogen to which they are bound, '
be combined to form a 3 to 12 membered hateroalicyciic of 5-12 membered heteroary! group opticnally
contalning 1 to 3 additional heteroatoms selected fram N, O, and S; of any two af A%, R®, R® and R bound
to the same carbon alom may be combined to form a Cy.z cycloalkyl, Ceyp aryl, 3-12 membered
heteroalicyciic ar 5-12 membered hetaroaryl group; and each hydrogen in R*, R®, R® and R’ is aptionally
substitutad by R®, or two hydrogen atoms on the same carbon atom in R®, R®, R® and R’ is optionally an
axo substituant; ' '

each R% is Independently halogen, Cy.ra alkyl, Ca.ya alkenyl, Coip alkynyl, Casp cycloalkfﬂ. Cez
an, 312 mombered heteroalicyclic, 5-12 membered heteroaryl, -NH;, -CN, -OH, -O-Cy.(2 alkyl, -O-
{CH2):Ca 1z Cycloalkyl, -O«(CHz)aCayz aryl, -O-(CHy)n{3-12 membered hetgroalicyclic) or -O-{CH3)(5-12
membered heteroaryl): and each hydrogen in RE Is optionally substituted by R'";

each R'' is independantly halogen, C,.,; alkyl, Cy.ip alkoxy, Caop cycloalkyl, Ceyp aryl, 3-12
membered heteroalicyclic, 5-12 membered hoteroaryl, -0-C,.iz alkyl, -O-(CHy}nCavz cycloatkyl, -O-
(CHAnCs 12 2y, -O-{CH,},{3-12 membered hateroalleydic}, -O-{CH,)«{5-12 membered heteroaryl} or -CN, .
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and each hydrogen in R'' is optionally substituted by halogen, -OH, -CN, -Cy.i; alky! which may be
partially or fully haloganated, -0-C,.iz alkyl which may be partiafly or fully halogenated, -CO, -SO or -850

each R® is indepandently halogen, Ci.z alkyl, Ca1a alkenyl, Czrz alkynyl, Ca.z cycloalkyl, Ca.rp
aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroary!, -5{0).R", -SO.NRR, -S(0),0R", -NO,,
_NR'RS, -(CRPR),0R, -CN, -C{O)R', -OC(O)R®, -O(CH'R))R’, NR‘C{O)R®, <{CR°R"),C{O)OR',
{CR%RN),OR", -(CR°R").C(OINR'R®, {CR®R'),NCR'R’, C=NAHNA'R®, -NR‘CIOJNR®R’, -NR'S(O)R’,
C(OINR*R, -(CROR"),(3-12 membered hateroalicyclic), (CR°R)o{Canz Cycioalkyl), «(CRER")(Corz arYl), -
(CRPR),(5-12 membered hateroaryl), (CR°R"),C(O)NR*R’, or {CR°R"),CIO)R", R™ groups on adjacent
atoms may combine o form & Ceyz aryl, 5-12 membered heteroaryl, Ca.2 Cycloalkyt or 3-12 membered
heteroalicyclic group, and each hydragen in R' is optionally substituted by R, ‘

each m is Independently §, 1 or 2,

each n is independently 0, 1, 2, 3or 4,

.each p is Independently 1 or 2;
or a pharmacsutically acoeptable salt, hydrate or solvate thereof,

" In a particular aspect of this embodiments, each R’ is independantly halogen, Ci..z alkyl, Ca.r2
alkenyl, Cayz alkynyl, Cy.i» cycloalkyl, Ceqz aryl, 3-12 membered hetercalicyclic, 5-12 membered
heteroary, -StOJnR". -SONA'R®, -S(O),OR’, -NO,, -NR'R’, -(CR*R"),0R"®, -CN, -C{O)R", -OC(QJR’,
-O[CAPR, A, -O[CRPR)CRERNNR'R?, -OCRPR))CR°R))OR,, -NR'C{OIR" -(CR°R).C(O)OR’,
{CRPR),OR", {(CRPAT},CIOINR'R®, (CRPRT),NCRR®, -C(=NATNRR’, NR‘C(OINR’R?, -NR'S(O),R’
or -C(O)NR'R®, each hydrogen in R’ is optionally substituted by R®, and R? groups on adjacent atoms
may combine to form a Cgqp aryl, 5-12 membered heteroaryl, Cy.z cycloalkyl or 3-12 membered
heteroalicyclic group; and

sach R*, R®, R® and R Is independantly hydrogen, hatogen, Cy.iz alkyl, Ca.2 alkenyl, Ca.12 alkynyl,
Ca 1z Cycloalkyl, Cez aryl, 3-12 membered heteroalicydlic, 5-12 membered heteroaryl; or any two of R,
R®, R® and R’ bound to the same nitrogen atom may, together with the nitrogen 1o which they are bound,
be combined 1o form a 3 to 12 membered heteroalicyclic or 5-12 membered heteroaryl group optionally
containing 1 to 3 edditional heteroatoms selected from N, O, and S; or any two of R*, R®, A® and R’ bound
to the same carbon atom may ba combined to form a Cs.y2 cycloalkyl, Cesp aryl, 3-12 membered
heteroalicyclic or 5-12 membered heteroaryl group; and each hydrogen in R*, RS, R® and R’ is optionally
substituted by R®, : -

In a particuiar aspect of this smbodiment, R2 is hydrogen.

In another embodimant, the invention pravides a compound of formula 4b
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wherein: : . .
R is hydrogen, halogen, Cy.z alkyl, Cz1z alkenyl, Caaz alkynyl, sz cycioalkyl, Cerz . 312
membered hateroalicyclic, 5-12 memberad heteroaryl, -S(O)nA", -SO,NR'R’, -S(O)0R*, NOz, -NR'R’,
{CRPROR', -CN, <COR', -OCOR', -OCRRN.R', -NR'CIO)R" -(CR®R"),C(O)OR",
{CRPR)NCR'R®, -C(=NRU)NR'R’, -NRC(ONR®R®, -NR*S(0),R® or -C{OINR'R’, and each hydrogen in
A? is optionally substifuted by R”; ' .

oach R° is independently halogen, Ci.r. &lkyl, Ca.r2 alkenyl, Coip aliynyl, Cye Cycloalkyl, Co-rz
aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -5(0)R", -SOMNR*R?, -S(0),0R", -NOy,
_NR'R®, {CR°R1,OR', -CN. -G{O)R". -OC(OJR', -O{CR°RA'}R’, -O(CR°R)(CR®R™).NR'R’,
O(CR'R)(CRPR),OR,  -NR'CIOIR®,  -(CR*R").C(O)OR", «CR®AM),OR, . {CR°R"),CIOINR'F’,
(CRPR™),NCRR®, -C(=NRINR'R?, -NR'C(O)NR’R®, -NR'S(O),R* or -C{O)NR*R’, each hydrogen in A’is
optionally substiluted by R®, and R groups on adjacent atoms may. combine to form a Ce.y2 aryl, 512
membered heteroaryl, Caz Cycloalkyi of 3-12 membered heteroalicycnc group;

each R', R°, R® and H’islndependanﬂy nydrogen, halogen, Cy.iz 3lkyl, Ca.z alkeriyl, Cz.ra alkynyl,
Caz Cycloalkyt, Ce.z aryt, 3-12 membered heteroalicyclic, 512 membered: heteroaryl; or any two of R,
R®, R® and R’ bound to the same nitrogen atom may, together with the nitrogen to which they are bound,
be combined to form a 3 to 12 membered heteroarcycrc or 5-12 membered heteroary! group optionaly
containing 1 o 3 additonal hetaroatoms selected from N, O, and S; or any two of R*, R’ A® and A’ bound
to the same carbon atom may be combined to form a Cg.z cycloalkyl, Carz aryl 3-12 membared

heteroalicydlic or 5-12 membered heteroaryl group; and each hydrogen in R, R®, R® and R’ is optionally . .

substituted by R®, or two hydrogen etoms on the same carton atom in R, R®, R®and /' is optionally an
oxo substituent; o
" sach R® is indapendently halogen, Cy..» alkyl, Ca.12 @lkenyl, Cza alkyny! Ca.,z cycloakyl, Ca.iz
aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -NH;, CN, -OH, -O Crrp alkyl, -0-
{CH3).Cy.12 cycloatkyl, -O-{CHnCer2 aryl, 0-(CH2)n(3-12 membered heteroalicyclic) of -O-(CHy)n(5-12
mambered heteroaryl); and each hydrogen in R® is optionally substituted by R'';
each R' is independenily halogen, C..i; alkyl, Ci2 élkoxy. Cs1z Cycloalk, (_ﬁs.m anyt, 3-12

" membered heteroalicyclic, 512 membered heteroaryl, “O-Ciz ‘alkyl, -O-(CHz}iCsiz cycloalkyl, -O-

(CHy)aCe 12 2PV, -0-(CHy)(3-12 membered hateroalicyclic), -O-(CHz}(5-1 2 membered heteroaryi) or -CN,
and each hydrogsn in R" is optionally substitted by halogen, -OH, -CN, -C,.,; alkyl which may be
partially or fully halogenated, -O-Cy.2 alkyl which may be partially or fully halogenated, -CO, -SO or -S0;;
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R is hydragen, halogen, Gy.yz alkyl, Cz.1 alkenyl, Ca.z alkynyl, Cy.z cycloalkyl, Cg1z.arYl, 3-12
membered heteroalicyclic, 5-12 membered hetercaryl, -S{O}R", -SONR'R®, -S(0):0R", -NO,, -NR'R,
{CRAOR', -CN, -COJR', -OC(OR', -O(CR’R)MR'. -NR'CO)R’, (CR°R"):C(O)OR",
{(CRORT),NCR'R, -C(=NRONR'R®, -NR'C(OINRER, -NR*S(0),#" or -G(OINR'R’, and each hydrogen in
R™ is optionally substituted by F;

each R™ s independanty halogen, Cy.i2 alkyl, Cas alkenyl, C.12 atkynyl, Cy.p cycloatid, Co.iz
aryl, 3-12 membered hetercalicyclic, 5-12 mermbered hateroaryl, -S(0),R*, -SONR'R", -§(0),0R*, -NC,,
-NR'R®, -(CR°R"),0R', CN, -C{O)R*, -OC(O)R', -O(CR'R)A", -NR'C{O)R’, <{CR*AN).C(O)OR",
L(CHR),0R", -([CRTR)),CIOINR'R®, -(CRPATNCR'R®, -C(=NRANR'R®, -NR'C(O)NR’R’, -NR'S{0),R’,
-C{O)NR'R®, -(CR®R")a{3-12 membered heteroalicyctic), -(CR°R")(Cy.12 Cycioalkyl), (CR%A")u(Cer2 ar¥l}, -
(CRPRT)(5-12 membered heteroaryl), ACRER’),CIOINR‘RE, or {CR'R™),C{O)R’, R™ groups on adjacent
aloms may combine to form a Cg.y, &y, 5-12 membered hetercaryl, Cy.2 cycloalkyt or 3-12 membered
heteroalicydlic group, and each hydrogen in R" is optionally substituted by R’, -

each m is independently 0, 1 of 2;

each n is independently 0, 1,2, 3or 4;

each p is independently 1 or 2;
or a pharmaceutically acceptable salt, hydrate or solvate thereof,

In a particular aspect of this embodiments, each R’ is independently halogen, Cy..z alkyl, Gz
alkenyl, Cyiz alkynyl, Ca.z cycloalkyl, Ceiz aryh 3-12 membered hetaraalicyclic, 5-12 membered
heteroaryi, -S{O)nR", -SONR'R, -S{0),0R", NG, -NR'R’, {CR°R"),0R", -CN, -C{O)R’, -OC{O)R",
O(CR'R),R’, -O(CR'R)(CR*ATNR'RS, -O{CR*R)CR®R™),0R, -NR'C(OIR®, -(CR*R),C(O)OR,
CRUR"),OR", ~(CR'R)CIOINR'R®, {CREATINCR'R®, -C{=NRUNR'R®, -NR'C(OINR’R’, -NR'S(O)R®
or -C{OINR'R®, each hydrogsn In R’ is optionally substituted by R®, and R° groups on adjacent atoms
may combine to form a Cgqp aryl, 512 membered heteroaryl, Cs.p cycioalkyl or 3-12 membered
hateroslicyelic group; and
’ each R®, R*, R® and R’ is independently hydrogen, halogen, C.i, alkyl, Cz.12 alkenyl, Ca.2 alkynyl,
Ciz cycloalkyl, Cgz 8y, 3-12 membered heteroalicyclic, 5-12 membered hetercaryl; or any wo of "',
/5, R® and R? baund to the sama nitrogen atom may, together with the nitrogan to which they are bound,
be combined 1o form a 3 1o 12 membersd hetsroaficyclic or 5-12 membered hetercaryl group optionally
containing 1 1o 3 additional heteroatoms selected from N, O, and S; or any two of R*, R®, R® and R’ bound
fo the seme carbon atom may he combined to form a Cimz cycloalkyl, Cgip aryl, 3-12 membered
heteroalicyclic or 5-12 membered heteraaryl group; and each hydrogan in R', R®, R® and R is optionally
substituted by R®,

In a particular aspect of this embodiment, R’ is hydragen.

I another particular aspect of this embodiment, A'? Is hydrogen.

in another particular aspect of this embodiment, R? and R™ ars hydrogen.

in another embodiment, the invention provides a compound of formula 5a
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Cl

Ra

_ R
wherein; . ‘ _

R? ig hydrogen, halogen, Ci.i; alkyl, Co.1z alkenyl, Ca.iz alkynyl, Ca.r2 cycloalkyl, Ce.c2 8y, 3-12
membered heteroalicyclic, 5-12 membered heteroaryl, -S(O)R', -SONR'RE, S(O}0R", -NO,, -NR'F®,
(CRUR,OR!, -CN; -C{O)R%, -OC(O', -OICR'R),R', -NR'C(OJ", -(CRPR).C(OJOR"
(cn"a’ nNCH‘FF‘ C(=NR*NK'R®, -NR'C(OINR'R’, NR‘S(O),,FIs or -C{OWR*R®, and each hydragen In

?is optionally substituted by RY;
each R’ is independently halogen, Cy.z alkyl, Ca.rz alkenyl Cz.12 alkynyl, Cs.p cycloalkyl, Cs.12

_aryl, 3-12 membered heteroalicyclic, 5-12 membered hetercar, -S(O)_,,.R. -SO;NR *RY, S(OhOFI “NO.,

-NR'R®, -(CR*A"),0R", -CN, -C{O)R*, -OC(O)R", -O(CR’R")(CR’R').NR'R®, -O(CR’R'CRR"),OR.
-O(CR'R')A", -NR'C(O)R’, -{CRPRT),C(O)OR", {CRR),OR", -(CR*A"),C(OINR'R®, -{CR°R),NCR'R",
C(=NRENR'R®, NR'C(O)NR’R®, -NR'S(O),R° or -C{OINR'R®, each hydrogen in R is optionally
substiluted by R®, and R? groups on adjacent atoms may combine to form a Cs.rz aryl, 5-12 membered
heteroaryl, Cs.rz cycloalkyl or 3-12 membered hoteroalicyclic group;

each R', R, R® and R’ is indapendently hydrogen, halogen, Ci.,2 alkyl, Co.1, alkenyl, Co.i; alkynyl,
Cs.12 cycloalkyl, Cy.qz aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl; or any two of R®,
RS, R® and R’ bound to the same nitrogen atom may, togsther with the nitrogen to which they are bound,
be combined to form a 3 to 12 membered heteroalicyclic or 5-12 membered ﬁeteroaryl group optionally
containing 1 1o 3 additional heteroatoms selected from N, O, and S: or any two of R*, R®, R® and R” bound
to the same carbon atom may be combined to form a Cq.aa cycloakyl, Cg.z aryl, 3-12 membered
heteroalicyclic or 5-12 memberad heteroaryt group; and each hydrogen in R, R, R® and R’ is optionally
substiluted by R?, or two hydrogen atoms on the same carbon atom in R*, R, R® and R’ Is optionally an
oxo substiluent; ' :

sach R® i independently halogen, Ci..; alkyl, Cr.iz alkenyl, Cuy, alkynyl, Ca.p cycloalkyl, Cer2
aryl, 312 membered hetaroallcyclic, 5-12 memberad heteroaryl, -NHz, -CN, -OH, -O-Cy.y; akyl, -O-
(CH2)eCs12 Cycioatkyl, -O-{CH,}yCayz aryl, -O-(CH;)n(3-12 membered hetemallcyd:c) or -O-(CHZ}(5-12
membered heteroaryl); and each hydrogen in R® is eptionally substituted by R’

each R" is independently halogan, Ci.iz alkyl, Cy.1z atkoxy, Ca.i cyc!oa!k;ﬂ. Ceqp aryl, 3-12
membsesed hetoroalicyclic, 5-12 membered heteroanyl, -O-Cy.;z atkkyl, -O-(CH):C3re cycloalkyl, -O-
{CH2)Cs.12 aryl, “O-(CHx)n{3-12 membered heteroalicyclic), -O-{CH;)a(5-12 membered heteroaryl) or -CN,
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and each hydrogaen in R" is optionally substituted by halogen, -OH, -CN, -Ci.i; alkyl which may be
parilally or fully halogenated, -O-C.2 alky! which may be partially or fully haloganated, GO, -850 or -SOy;
R' is hydrogen, halogen, Cr.a alkyl, Cae atkenyl, Ca.rz alkynyl, Cyz cycloalkyl, Ceaz aryl, 3-12 _
membered heteroalicydlic, 5-12 membered hateroaryl, -S{O)aR', -SO;NK'R®, -S{0)0R", -NO;, -NR'F’, !
5 <CRR)OR', -CN, -COR', -OCIOR', -O[CR'R)R'. -NR'C(O)R’, -CR'A'),C(OJOR’,
{CRERLNCRR®, -C{=NRYNR'R®, -NR'C{O)NR’R®, -NR'5(0),R® or -C{O)NR'R’, and each hydrogen in
R' is optionatly substituted by RY;
each R is independently halogen, Cq.z alkyl, Co.12 alkenyl, Ca.iz alkynyl, Ca.g cycloalky), Cp.1o
anyl, 3-12 membered hetaraalicyclic, 5-12 membered heteroaryl, -S{0)R', -SONR'R®, -S{0),0R", -NO;,
10 -NR'R’, -(CRR",OR', -CN, -CIO)R!, -OCIOMR', -O(CR'R'LR’, -NR'CIO)R®, -(CR°R"),CIO)OR’,
{CRER),OR’, ~(CRRM),CIOINR'R®, (CRERTLNCA'RS, C=NRUNRRS, -NR'CIONR'R®, -NR'S(0)R°,
-C{OJNR'R, -(CRPR"),(3-12 membered hetercalicychic), -(CRPA’);(Cgnz cycloalkyl), {CR*RNW(Ca.iz aIYY. -
(CR°R"},(5-12 membered heteroaryl), (CR®RT),CLOINR*R®, or -(CR*R™),C(OMR’, R groups on adjacent
atoms may combing to form a Ce.y2 aryl, 5-12 membered heteroaryl, Cs.1z cycloalkyl or 3-12 membered
15 heteroalicyclic group, and each hydrogen in R™ is optionally substituted by R’;
each m is independently 0, 1 or 2;
each n lg independently 0, 1, 2, 3 or 4;
each p is independently 1 or 2, !
or a pharmaceutically acoeptable salt, hydrate or solvate therecf,

20 In another embodiment, the invention provides a compound of formula §b
s
|

R% R?

e
o |

™, N |

o

NH, 22
&
nﬂ
whereln:

R is hydrogsn, halogen, Cy.iz alkyl, Cz.1z alkenyl, Co.g alkynyl, Cyyz Cycloalkyl, Geqz aryl, 3-12

membered heteroalicydlic, 5-12 membered heteroaryl, -S(O)af’, -SONR'R®, -5(0);0R*, -NO,, -NR*R®,

25 -(CRR)OR, -CN, -COR', -OCIOR' -O(CR'R)R' -NR'C(OJR’, -(CR’R'),C(O)OR',
-(CR*RA"),NCR'R®, -C(=NR*)NR'R®, -NR'C{O)NR*R®, -NR'S(0),R° or -C(O)NR*R®, and each hydrogen in

* R is optionally substituted by R®; ‘

R’ Is halogen, Ci.iz aikyl, Ca.rz alkenyl, Co.s alkynyl, Cy.z cycloalkyl, Ca.iz aryl, 3-12 membered
heteroalicychic, 5-12 membered heteroaryl, -S{O).R', -SONR'R®, -S(O)0R', -NO, -NR'R’,

30 -(CR'RM,0R'. -GN, -COR*, -OCIOR'. -OCRMANCR'RINR'R®, -O(CR'RCR’RN,OR,,
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-O{CR®R"},R", -NR'C{O)R®, -(cn“h’)ncw)oaﬂ {CR°R),OR", -(CRCATL,C(OINR'R®, (CR'RTILNCRR’,
CENRONR'R®, -NR'CO)NR'R®, -NR'S(O),R" or -CIOINR'R®, each hydrogen in R’ is oplionally
substituted by R®, and R® graups on adjacent atoms may combine to form a Cq.12 aryl, 5-12 membered
heteroaryl, Cy.q2 cycloatkyl or 3-12 membered heteroalicyclic group;

each R*, R®, R® and R’ is indapendently hydrogen, halogen, Cy.i; alkyl Cy.1z akenyl, Ca.z alkyny,
Cy1a Cyoloalkyl, Ca.iz aryl, 3-12 membered heteroalicyclic, S- 12 membered heteroanyl; or any two of R,
R®, R® and R bound to the same nitregen atom may, together with the nitrogen 1o which they are bound,
be combined 1o form a 3 to 12 membared hoteroalicyclic or 5-12 membered heteroaryl group optionally
containing 1 to 3 additional heteroatoms selected from N, O, and S; or any two of B*, B, R® and A" bound
to the same carbon atom may bs combined to form a Cs.z cycloalkyl, Cgsp aryl, 3-12 memberad
heteroalicyclic or 5-12 membered heteroaryt group; and each hydrogen in R®, R’, R® and R’ is optionally
Substituted by R®, or two hydrogen atoms on the same carbon atom in R*, R®, R® and R’ is optionally an
oxa substituent; '

each R® is independently halogen, C.iz &lkyl, Ca.iz alkenyl, Cayz alkynyl, Cav cycloalkyl, Co1z
aryt, 3-12 membersd heteroalicyclic, 5-12 membered heteroaryl, -NH,, -CN, -OH, -0<C,.ia alkyl, -O-
(CHICs12 cycloalkyl, s0-(CH}iCq1z aryl, <O-{CHy)n(3-12 membered heteroalicyclic) or -O-{CHg)a(5-12
membered heteroaryl); and sach hydrogen in R® is optionally substituted by R™";

each A" Is independently halogen, Ci.iz alkyl, Cr1z alkoxy, Cyrp cycloalkyl, Ceyz and, 3-12
membered heteroalicyclic, 5-12 memberad heteroaryl, -O-Cy.;z alkyl, -O~(CHg)oCsz Cycloalkyl, -O-
{CH)oCa 12 aryl. -O-(CHa)a{3-12 membered heteroalicyelic), -O-(CHy)n(5-12 membered heteroaryl} of -GN,
and each hydrogen in R'' is optionally substiluted by halogen, -OH, -CN, -Ci..; alkyt which may be
partially or fully halogenated, -O-Cy.2 2ikyl which may be partially or fully halogsnated, -CO, -50 or -SO;;

R" is hydrogen, halogen, Cu.qz alkyl, Caxz alkenyl, Ca.z aikynyl, Co.z cycloalkyl, C. aryl, 3-12

" membered heteroalicyclic, 5-12 memberad heteroaryl, -S(O},R', -SO:NR'R’, -8(0),0R", -NO,, -NR'R’,

(CR'RN,0R', -CN, -C(O)R, -OC(OR', O(CH"R’},.H‘ -NR'CIOIRY,  -{CR®R").C{OIOR’,
-(CR*R"),NCR'R®, -C{=NRY)NR'R®, -NR cccnmnsn -NR*S(O),R’ or -C{O)NR‘RE and gach hydrogen in
R is optionally substituted by R’;
each R¥ is indapendently hatogen, Cr..2 alkyl, C.12 alkenyl, Cq.ie alkynyl, Cs.vp cycloalkyl, Ce1z
aryh, 3-12 membered heteroalicyclic, 5-12 membered hateroaryl, -S(O)-R", -SCNR'R’, -5{0):0R", NO;,
-NR'R®, {CA’R),OR', CN, -C{OJR', -OCIO)R', -O{CR'R")A', -NR'G(O)R’, {CRSR").C({O)OR®,
(CRRT),OR’, -(CR*R')CIOINR'RE, (CR*R)NCR*R®, -C{=NRONR'R’, -NR'C(OJNR®R’, -NAS(0),R’,
_C{OINR'RS, -(CR®R"),(3-12 membered hetsroalicycic), {CREAT)W(Cy.r cycloalkyl), -(CRR")(Cs.2 aTY), -
(CR'R),(5-12 membered heteroaryl), (CAR'),CIO)NR'R®, o (CR®R"),C(0)R", R' groups on adjacent
atoms may combine to form a Cy.z aryl, 5-12 membered hateroaryt, Ca.q2 cycloalkyl or 3-12 membered
heteroalicydic group, and each hydrogen in R is optionally substituted by R '
each mIs indepandently 0, 1 or 2;
eachnis independently 0, 1,2, 3 or 4;
each p (s independantly 1 or 2
or a pharmaceulically acceptable sall, hydrata or sofvats thereo,
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In another embodiment, the invention provides a compound selacted from the group consisting of:

or a phannaceutically acceplable sém. solvate or hydrate thereot.
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in another embodimani, the invention provides a compound salected from 1helgroup congslsting of:

Hs

e FHm Hy H‘:n\/‘\/i"a‘

H 3 \/\OH \GH;
: H
'} Hy

MiHa Cl

or a pharmaceutically accoptabie saft, solvate or hydrate therect.
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In another embediment, the Invention provides a compaund selected from the group consisting of:

H1 . . H!
H, '

MH; . (+]]

pharmaceutically acceptable sall, salvate or hydrate thereof.




WO 2006/021881 _ - " PCTAB2005/002695

-25.

in another embediment, the inventian provides a compound selscted fram the group consisting of:
" ) .. X

ar a pharmaceuticaliy acceptable salt, solvate of hydrate theraof,
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In another embodiment, the invention provides a compound selected from he group consisting of:

31?""’

1 GHy
N
| FH f
NH;y
I
NH; NH,
cl
QH f "
) H
NH;
Hy ci
N
H
H
| Hy
Cl Hay
]
HH,
Ha cl
ct

F
or a phamacaeutically acceptable salt, solvate or hydrate thereof,
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. _ In another embodiment, the invention provides a compound selected from the group consisting of:

H ’ Ha -
;f ? fn Ony—nH,

* . H

. . H' ‘ )j,\‘/o\c“a
t Ha ] Hy | I
' ‘\&o g
' Ha 1 NHz .

pharmaceutically acceptable salt, hydrate or sclvate thereof.
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In another embodiment, the invention provides a compound selected from the group consisling of:

or & phamaceutically acceptable sall, hydrate or solvate thereaf.
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In another embodiment, the invention provides a compound selected from the group
" conslsting of: )
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H
N—NT
C CHy
N
NH,

in another embodiment, the invention provides'a compound selacled from the group congisting of:

H
M
Hy
S, N
- N, CHy
ol
. N N
NH,
NH C)
i Hy a NH,
o™~ : " ag OO

or a pharmaceutically acceptable sali, hydrate or solvate thereo!.
in another embodiment, the invention provides a compound selected fram the group consisting of:

Y, N
g
N—N
=
N
NH,

N:;
<j° I~
N—N
H;; B
) Hy |
N
Cl , NH, .
£
E




WO 2006/021881 PCT/IB2005/002693

y - = om -

" L ¢l CHy ]

NH, - ol

F
F

or a pharmaceutically acceptable sall, hydrate or solvate thereof.
In another embodiment, the invention provides a compound selected from the grdup consisting of:
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pharmaceutically acceptable salt, hydrate or solvate thereof.

In another embodiment, the invention provides a pharmaceutical composition comprising any of
the compounds of the invention and a pharmaceutically acceplable carier. Examples of such
cempositions are described below.

Preferred compounds of the invention include those having ¢-MET inhibitory activity as defined by
_any one or mare of ICs, Ki, or percent inhibition (%I). One skilled in the arnt can readily determine if a
compound has such activity by carrying out the appropniate assay, and déscrlpﬂons ¢of such assays are
shawn in the Examples section herein. [n one embediment, particulerty preferred compounds have a c-
MET Ki of less than 5 uM or lass than 2 uM, or loss than 1 M, or less than 500 nM or less than 200 M
or less than 100 aM. In another embodiment, padticularty preferred compounds have a ¢-MET inhibition at

1 M of at least 10% or at least 20% or at least 30% or at least 40% or at least 50% or at teast 60% or at’

least 70% of at laast 80% ar at least 90%. Methods for measuring -MET/HGFR activity are described in
the Examplss herain. . ) ‘

n another embodiment, the invantion provides a- methed of treating abnormal cell growth in-a
mammal, including a human, the method comprising administering to the mammal any ol the
pharmaceutical compositions of the invention. '

In a spacific ambodimeni of any of the inventive methods described herein, the abnormal cell
growth is cancer, including, bul Inot fimited 10, lung cancer, bone cancer, pancreatic cancer, skin cancer,
cancer of the head or neck, cutaneous or Intraocular melanoma, uterine cancer, ovarian cancer, rectal
cancer, cancer of the anal ragion, stomach cancer, colon cancer, breast cancer, uterine cancer,
carcinoma of the fallopian tubes, carcinoma of the endometrlum, carcinoma of the cervix, carcinoma of
the vagina, carcinoma of the vulva, Hodgkin's Disaase, cancer of the esophagus, cancer of the small
intogtine, cancer of the endocrine system, cancer of ihe thyreid gland, cancer of the parathyroid gland,
cancer of the adranal gland, sarcoma of soft tissue, cancer of the wrethra, cancer of ihe penis, prostate
cancer, chronic or acute leukemia, lymphocylic lymphomas, cancer of the bladder, cancer of the Kidney of
ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the central nervous system
(CNS), primary CNS Iymphoma, spinal axis tumors, brain stem glioma, pituitary adenoma, or a
combination of one or more of the foregoing cancers. In another embodiment of said method, said
abnormal cell growth is a benign proliferative disease, Including, but not limited to, psoriasls, benign
prostatic hypertrophy or reslinesis.
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In another embochment the inventian provides a method of treating an HGFR mediated ursorder in

- a mammal, incuding a human, the method. comprising administering to the mammal any of the

pharmaceutical compositions of the invention, -

In further spacific embodiments of any of the inventive methods described hergin, the method
further compriges administering to the mammal an amcunt of one or more substances selected from antl-
tmor agents, anti-anglogenesis agents, signal transduction inhibitors, and antiprofiterative agents, which
amaunts are together effective in treating said abnormal coll growth. Such substances Include those
disclosed in PCT Publication Nos, WO 00738715, WO 00/38716, WO 00/38717, WO 00/38718, woO
00138719, WO 00/28730, WO D0/38665, WO 00/37107 and WO 00/38786, the disclosures of which are
incorporated herein by referance in their entiretiss.

Examples of antl-tumor agents include mitotic inhibitors, for example vinca alkalmd derivatives such
as vinblastine vinoretbine, vindescine and vincristing; colchines allochochine, hal:chondnne N-
benzoytirimethyl-mathyl ether colchicinic acid, dolastatin 10, maystansine, rhizoxine, taxanes such as texol
{pacitaxel), docetaxel (Taxotere), 2-N-{3-(dimethylaminc)propyligiutaramate  (taxc!  derivative},
thincholchicine, trity! cysteine, teniposide, methotrexate, 42athioprine, flucrouricl, cytocine arabinoside, 2°2"
difuorodeoxycytidine (gemcitabine), adriamycin and mitamycin.  Alkylating agents, for example cis-platin,
carboplatin oxipiatin, iproplatin, Ethyi ester of N-acetyl-DlL-sarcosyl-L-leucine {Asaley or Asalex), 1.4-
cyclchexadiene-1,4-dicarbamic  acid, 2.5 —bis{1-azirdinyt)-3 6-dioxo-, diethyl ester (diaziquone), 1.4-
bis{(methanesutfonyloxylbutane (pisultan or leucosulfan) chiorozotacin, . clomesone,
cyanomorpholinodoxorubicin, - cyclodisone, dianhydroglactitel, fluorodopan, hepsulfam, milomycin  C,
hycanthecnemitomycin G, mitozolamide, 1-(2-;hloroelhyl)~4-[3-chloropropyi)-piperazine dihydrochloridg,
piperazinedione, pipobroman, porfiromycin, spirohydantoin mustard, feroxirone, telraplatin, thiotepa,
tristhylenemelamine, uracil nitrogen muslard.' bls(3-mesyloxypropyllamine -hydrochloride, rmitomyain,
‘nitrosoureas agents such as cyclohexyl-chioroethyinitrosoures; mathyicyclohexyl-chiorcethyinitrosourea -

(2-chloroethyl}-3-{2,8-dioxo-3-piparidyl}- 1-nitroso-urea, bis(2-chlorosthylnitrosourea, . procarbazine,

dacarbazine, ritrogen mustard-related compounds such as mechloraethamine, cyclophosphamnde
tfosamide, melphalan, chiorambucil, estramustine sodium phosphate, strptazoin, and temozolamide. DNA
anti-metabolites, for example 5-fluorouracd, cytosine arabinoside, hydroxyurea, 2-{(3hydroxy-2-
pyrinadinylimethylena]-hydrazinecarbothicamide, dsoxyfluorouridine, Shydroxy-z-iomylpyﬂdine
thiosemicarbazone, alpha-2'-deoxy-6-thioguanosine, aphidicolin  glycinate, 5-azadeoxycytidine, beta-
thoguanine deoxyriboside, cyclocytidine, guanazole, Inosine  glycodialdehyde, macbecin I,
pyrazolimidazole, cladribine, pantostatin, thioguanine, mercaptopurine, blsomycin, 2-chiorodepxyadenosine,

inhibitors of thymidylate synthase such as raltitrexed and #emeirexed disodium, cicfarabine, floxuriding and

fludarahine. DNARNA anfimetabclites, for exampla, L-alanosine, 5-azacytidine, acivicin, aminopterin and
. gerivativas theraof such as. N{2-chloro-5-([(2, 4-diamino-5-msihyt-6-quinazoliny)mathylJaminobenzoyl]-L-
aspartic acid, N-4-{[(2, 4—|:|_iamino-s-elhyl-G-quinazolinyl}mcthmaminolbenzoyl]-L—asparﬁc acid, N -[2-ch|orb-
4Jj(2. 4-diaminopteridinyl)methyljaminojbenzeyl]-L-aspastic acid, soluble Bakers antifol, dichioroaityl
lawsone, brequinar, floral, dihydro-S-azacytidine, methotrexate, N-(phosphonoacetyl)-L-aspartic acid
tetrasodium salt, pyrazofuran, trimetrexate, plicamycin, aclinomycin D, cryptophycin, ‘and analogs such as
cryplophycin-52 or, for example, ong of the preferrad anti-metabolltes d:sdosed In European Patent
Application No. 239362 such as N-(54N-(3, 4-dlhydro—2—methy|-4-uxoqmnazoﬁn-6 YIrnalhyI) -N-methylamino}-
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2-thenoyl}-L-glutamic acid; growth factor inhiitors; ceil cycle inhititors; intercalating antibiotics, for example
adriamycin and bieomycin; protsins, for example interferon; and anti-hormones, for exampls anti-esirogens
such as NolvadexD (tamoxifen) or, for example anti-androgens such as Casodex™ (4'-cyano-3-{4-
ﬂuorophenylsulphonyi}-z-hydmxy-2-methyl-S‘{lriiluomnethyl)propicnanilide). Such conjoint treatment may
be achieved by way of the simultanecus, sequential or separate dosing of the individual compenents of the
traatment. )
Antl-angiogenesis agents include MMP-2 (matrix-metalloprotienase 2) inhibitors, MMP-9 ({rnatrix-
matalioprotienase 9) inhibitors, and COX-l (cyclooxygenase 11} inhibitors. Examplas of useful COX-I
inhibitors Include CELEBREX™ ({alecoxlb), valdecoxib,-and rafecoxib. Examples of useful matrix
metalloproteinase inhibitors are described in WO 96/33172 (published October 24, 1396), WO 96727583
(publishad March 7, 1996), European Patent Appication No. 97304871.1 (fled Juty 8, 1997), European
Paten; Application No. 99308617.2 {filed Oclober 29, 1899), WO 88/07697 (published February 26, 1998),
WO 98/03518 {published Janvary 29, 1998), WO 98/34918 (published August 13, 1998), WO .88/34915
(published August 13, 1998), WO 98/33768 (published August 6, 1888), WO 98/20566 (published July 16,
1998), European Patent Publication 806,046 (published July 13, 1984), Eurepean Patent Publication
931,788 (published July 528. 1999), WO S0/05719 (publishad May 331, 1930), WO 99/52810 (published
Ociober 21, 1989), WO 99/52889 {published October 21, 1999), WO $9/20667 (published June 17, 1999},
PCT Intemalional Application No. PCTABIBAO 13 (fied July 21, 1998), European Palent Application No.
993022321 (flled March 25, 1999), Great Britain patent application number 9912961.1 (filed June 3, 1999},
United States Provisional Application No. 60/148,464 (filed August 12, 1999), United States Patenl
5,863,949 (issued January 26, 1999), Uniled Stafes Patent 5,861,510 (issued January 19, 1999), and
Eurcpean Patent Publication 780,386 {published Juna 25, 1997), all of which are herein incorporated by
reference in their entirety. Preferred MMP-2 and MMP-g inhibitors are those that have litle or no activity
inhibifing MMP-1. More preferred, are those that sefectively inhibit MMP-2 and/or MMP-9 relative to the
other matrix-metalioprotainases ({e. MMP-1, MMP-3, MMP~4, MP-5, MMP-6, MMP-7, MMP-8, MMP-10,
MMP-11, MMP-12, and MMP-13). '

Examples of MMP inhibltors include AG-3340, RO 32-3555, RS 13-0830, end the following
compounds: 3-{ld_—(4-ﬂuoro-phanoxy}-benzenesultonyl]»(1—hydroxycarbamoyl~cydopentyt)-amino}-
proplonic  acid; 3-exo-3—[4-(4-1luora-phenoxy]—benzenesutfon)damim]—&-oxa-bicyclola.z.1]octane-3-
carboxylic acld hydroxyamide; (2R, 3R) 1-]4-(2-chioro-4-flugro-benzyloxy)-benzenesutfonyl}-3-hydroxy-3-
methyl-piperidina-2-carboxylic  acid hydroxyamide; 4-[4-(4-fluora-phenoxy)-benzenesulfanylaminol-

: 1atrahydro-pyran-d~carboxyilc acid  hydroxyamide;  3-{[4-{4-fluoro-phenoxy)-benzenesulionyl}(1-
hydroxycarbamoyl-cyclobutyl)-amino)-propionic  acid; 4-[4-(4-chloto-phenoxy)-benzenesulfonylamino]-
tetrahydro-pyran-4-camoxylic  acid  hydroxyamide; 3-[4-(4-chioro-phenoxy)-benzenesutfonylamino)-
tetrahydro-pyran-3-carboxylic  acid  hydroxyamide; (2R, 3R) 3-[4-(4-luoro-2-methyl-benzyloxy)-
benzenesulfonyl]-3-hydroxy-3-methyl-piperidine-2-carboxylic acid hydroxyamide; 3-{[4—{4-ﬂuoro:phenoxy)-
benzenesulfonyll-(1-hydroxycarbamoyl-1-methyl-ethyl}-amino)-propionic  acid;  3-f4-(4-fluoro-phenoxy)-
banzenesulionyl]-{4-hydroxycarbamoy-tetrahydro-pyran-4-yi)-amino}-propionic ackd; 3-exo-3-[4-(4-chlero-
phenoxy]-banzenesuIfonylamino]-s-oxa-bicydols.?.1}octane-a-carboxylic acid hydroxyamide, 3-endo-3-
[4-(4'-11ucro-phenoxy}-benzenesuIfony*lamino]-a-oxa_-bicyclola.z.1]oclane-s-carboxyﬁc acid hydroxyamide;
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3-[(4-(4- ﬂuoro—phenoxy)-benzanesuIfonylaminol—letrahydro-furan-s-carboxwic acid hydroxyamide; and
pharmaceutically acceptable salls, solvates and hydrates thereof.

Examples of signal transduction (nhibitors include agents that ¢can inhibit EGFR {epidermal growih
factor recaptor) responses, such as EGFR antibodies, EGF antibodies, and molecules that are EGFR
inhibitors; VEGF (vascular endothelial growlh factor} inhibitors; and esbB2 receptor inhibltors, such as
organic malecules or antibodies that bind to the erbB2 receplor; for example, HEFICEPTIN (Genemech,
Inc. of South San Francisco, California, USA).

EGFR inhibilors are described in, for example in WO 95/19970 (published July 27, 1995) WO 98/14451
(published April 9, 1998), WO 88/02434 (published January 22, 1998), and United States Patent
5,747,498 (issued May 5, 1998). EGFR-nhibiling agents include, but are not limited to, the monoclonal
antibodies €225 and ant-EGFR 22Mat (ImClone Systerns Incorporated of New York, New Yo;k USA)
the compounds ZD-1839 (AstraZenaca), BIBX-1382 (Boehringer Ingelheim}, MDX-447 (Medarex inc. of
Annandale, New Jersey, USA), and OLX-103 (Merck & Co. of Whitehouse Station, New Jersey, USAY,-
VRCTC-310 (Ventech Research) and EGF fusion toxin (Seragen Inc. of Hopkinion, Massachusens).
VEGF inhibitars, for example SU-5416 and SU-6668 (Sugsn Inc. of South San Francisco,

. California, USA), can also be combined or co-administered with the composition. VEGF inhlblturs are

described in, for example in WO 99/24440 {publ:shecl May 20, 1998), PCT Intsrnational Application
PCTABYS/00797 (fled May 3, 1899), in WO 95/21613 (published August 17, 1985), WO 99/61422
(published December 2, 1989), United States Patent 5,834,504 (issued November 10, 1998}, WO 98/50356
(oublished November 12, 1998), United States Patent 5,833,113 (ssued March 16, 1998), United States
Patent 5,886,020 (issued March 23, 1999), United States Patent 5,792,783 (issued August 11, 1998), WO
99/$0349 (published March 4, 1999), WO 87/32856 (published September 12, 1897), WO B7/22586
(publtshed Jung 2B, 1997), WO 98/54093 (published December 3 1998}, WO 88/02438 {published January
22, 1998), WO 99/16755 (pubhshed April 8, 1999) and WQ 98.’02437 {published January 22, 1998) all of
which are herein incorporaled by reference in their entlrety. Other axamples of some specific VEGF
inhibitors are IM862 (Cytran Inc. of Klskiand, Washington, USA), anti-VEGF monoclanal antibody
bevacizumab (Genentach, Inc, of South San Francisco, Califomia); and angiozyme, a synthétic ribozyme
from Ribozyme {Boulder, Colorado} and Chiron (Emeryvilte, California),

ErbB2 receplor inhibilors, such as GW-282974 (Glaxo Wallcome pic), and the manocional

“antibodies AR-209 (Aronex Pharmaceuticals Inc. of The Weodlands, Texas, USA} and 268-1 (Chiron}, may

be administered in combination with the composition. Such erbB2 inhibltors Include those described in
WO §8/02434 (published January 22, 1938), WO 99/35148 (publlshéd July 15, 1998), WC 99/35132
(published July 15, 1999), WO 88/02437 {published January 22, 1998), WO 97/13760 (published Aprit 17,
1897), WO 854 8970 {published July 27, 1935}, United States Patent 5,587,458 (issved December 24,
1998), and United States Patent 5,877,305 (issued March 2, 1999), each of which is herein incorporated
by referenca in its entirety. Erb82 receptor inhibitors useful in the present invention are also described in
United States Provisional Application No. 80/117,241, filed January 27, 1999, and in United States
Provisional Application No. 60/117, 348 filed January 27, 1999, both of which are herein incorporatad by
eferanoa in their entirety.

Other antiproliferative agents that may be used include inhibltors of tha enzyme farnasyl pro!a:n

transferase and Inhibitors of the receptor tyrasine kinase PDGFr, including the compounds disciosed and
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claimed in the following United States patent applications: 09/221946 (filed December 28, Y998);
09/454058 (filed December 2, 1999); 09/501163 (fied February 9, 2000); 08/539930 (fted March 31,
2000); 09/202796 (filed May 22, 1987), (9/384339 (filed August 26, 1999); and 09/383755 (filed August
26, 1999); and the compounds disclosed and claimed in the following United States provisional patent
applications: 607168207 (filed November 30, 1999); 60/170119 (tiled Decembar 10, 1999); 60/177718
(Rled January 21, 2000); 60/168217 (filad November 30, 1999), and 60/200834 (filed May 1, 2000). Each
of the foregoing patent applications and provisional patent applications is herain incorporated by reference

in their entirety.

Compositions of the invention can also be used with other agents useful in treating abnormal cell
growth or cancer, including, but not limited to, agents capable of enhancing anfifumor immune responses,
such as CTLA4 (cytotoxic lymphocite antigen 4) antibadies, and other agents capabile of blocking CTLA4;
and anti-proliferative agents such as other famesyl protein transferase Inhibitors.  Specific CTLAS
antibodies that can be used In the present invention include those dascribed in United States Provisional
Application 50/113,647 (filed Decomber 23, 1998) which is harein incorporated by reference [n Its antirety.
Definflions

Unless otherwise statad, the following terms used in the specification and clalms have tha

meanings discussed below. Variables defined in this saclion, such as R, X, n and the like, are for
referance within this section only, and are not meant to have the save meaning as may be used outslde of
this definitions section. Further, many of the groups defined herain can be optlonally substituted. The
listing In this definitions section of typical subslituents is exemplary and is not intended to limit the
substituents defined elsewhere within thls spedification and claims.

"Alkyl* refers to a salurated allghalic hydrocarbon radical Including stralght chain and branched
chain groups of 1 to 20 carbon atoms, preferably 1 t0 12 carbon atoms, more preferably 1 to 8 carbon
atoms, or 110 6 carbon atoms, or 1 to 4 carbon éto;ns. “.ower atkyl’ refers spacifically to an alkyl group
with 1 to 4 carbon atoms. Examples of alkyl groups inciude methyl, ethyl, propyl, 2-propyl, nbutyl, /50-
butyl, tert-butyl, pantyl, and the like. Alkyl may be substituted or unsubstituled. Typical substituent groups
Include cycioalkyl, aryl, helercaryl, heteroalicyclic, hydroxy, alkoxy, aryioxy, mercapto, alkylthio, aryhhio,
cyano, halo, carbonyl, thiocarbonyl, O-carbamyl, N-carbamyl, O-thiocarbamyl, N-thiocarbamyl, C-amido,

'N-amido, C-carboxy, O-carboxy, nitro, silyl, amino and -NR'R’, where R* and R’ are independenily

selected from the group consisting of hydrogen, alkyl, cycloalkyl, aryl, carbonyl, acetyl, sutionyl,
trifluaromethanasutfonyl and, combined, a five- or six-member heteroaticyclic ring.

“Cycloalky!" refers to a 3 to 8 member ail-carbon monocyclic fing, an all-carbon 5-member/6-
membsr or B-member/6-member fused bicyclic ring, or a muiticyclic fused ring {a “fused” ring system
means that each ring in the system shares an adlacent pair of carbon atoms with each othar ring in the
system) group wherein one or more of the rings may contain ons or more double bonds but none ot the
rings has a completely conjugated pi-glectron system. Examples, without limitation, of cycloalkyl groups
are cyclopropana, cyclobutane, cyciopentans, gyclopentens, cyclohexane, cyclohexadiene, adamantans,
c','dohaptana. cycloheptatiiene, and the like. A cycloalkyl group may be subslituled or unsubstifuted.
Typical substitugnt groups include alkyl, ar, heteroaryl, hetercaficydic, hydroxy, alkoxy, aryloxy,
mercapto, alkylthio, arylthio, cyano, halo, carbonyl, thiacarbonyi, C-carboxy, O-carhoxy, O-carbamyl, N-
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caroamyl, C-amido, N-amido, nitro, amino and —'NR"R’ wiih R* and R’ as defined above. lliustralive
examples of cycloalkyl are derived lrom but not limited to, the following:

a0 o O Oy

*Alkenyl” refers to-an alkyt group, as defined herein, consisting of at least two carbon atoms and
at least one casbon-carbon double band. Representative examplas include, but are not limited to, elhenyl,
1-propeny!, 2-propenyl, 1-, 2-, or 3-butenyl, and the like.

*Alkynyi® refers o an alkyl group, as defined herein, consisting of at least two carbon atoms and
at least one carbon-carbon triple band. Representative examgles indude, but are ‘nol limited to, ethynyl, 1-

propynyl, 2-propynyl, 1-, 2-, or 3-butynyl, and the like.

“Aryi" refers to an ail-carbon monacydlic o fused- rtng polycyclic groups of 6 to 12 carben aloms
having a completely conjugated pi-slactron system. Examptas, without Iimltatlon of aryl groups are
phenyl, naphthalenyi and anthracenyl. The aryl group may be substituled or unsubstituted. Typiceal
substituents Include halo, trhalomsthyl, alkyl, hydroxy, alkoxy, aryloxy, marcapto, alkylthio, aryithio,
cyano, ﬁitro. carbonyt, thiocarbonyl, C-carboxy, Q-cerbaxy, O-carbamyl, N-carbamyl, O-thlocarbamyl, N-
thiocasbamyl, C-amido, N-amido, sulfinyl, suffonyl, amino and -NR'R’, with R* and R” as definad above.

“Hotaroaryl® refers to a monocydic of fusad ring group of 5 to 12 ring atoms contalning one, two,
three or our ring heteroatoms selected from N, O, and 5, the remalning ring atorns being C, and, in
addition, having a completely conjugated phelectron system. Examples, without limitation, of

unsubstituted helaroaryl groups are pyrrole, furan thiophene, imidazole, oxazols, thiazole, pyrazole,

pyridine, pyrimidine, guinoline, isoquinoiine, punne tetrazole, triazine, and carbazole. The heteroaryt

group may be - substituted or unsubstituted.  Typical substituents Include alky, cycloalkyl, halo,-

trihalomethyl, hydroxy, alkoxy, aryloxy, mercaplo, alkylthio, arylthio, cyano, nitro, carbonyl, thiocarbonyl,
sulfonamido, C-carboxy, O-carboxy, sulfinyl.” sulfenyl, O-carbamy, N-carbamyl, O-thlocarbamyl, N-
thlocarbamwl, C-amido, N-amido, amino and ~-NR“RY with f" and R” as defined above.

A phamaceutically acceptable hetevoaryl is one that is sufficiently stable to be aftached o a
compound of the invention, formulated into a pharmacamical composition and subseguantly adminisiered
to a patient In need thereof. . ' :

Examples of typlcal mongcyclic heleroam groups |nc1ude but are not limited to:
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pyrrole furan thiophena ° pyrazole
{pyrroivl) {furanyl} {thlophenyl) {pyrazotyl}

0. 0 S s

/
¥ Q_E W) Q_R
isoxazole oxazole isothiazola thiazolyl
{isoxazolyl) {oxazolyl) {isothiazolyl) (thiazolyl}

N

r r O

N—N
1,3 4-tiazole 1-oxa-2,3-dlazole 1-oxa-2 4-diazole
(1,3.4 trazolyn) {1-oxa-2,3-diazoiyl) (1-oxa-2,4-diazolyl)
0 EN ~
7 Ch )
N~N \ N N—,/
1-0xa-3,4-diazole 1-thia-2,3-diazote 1-thia-2,4-diazole
{1-oxa-3,4-diazolyl) (1-thia-2,3-diazolyl) (1-thia-2,4-diazalyl)
$ H Ny Ny
~ “N
Wi € | |
N—N N—N - L
1-thia-3,4-diazole  tetrazole pyridine pyridazing
(1-thia-3,4-diazolyl)  (tetrazalyl) (pyridinyl) {pyridazinyl}

Nx
()
N
pyrazine
(pyrazinyl)

Examiples of suitable fused ring heteroaryl groups include, but are not limited to:
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imidazole
{imidazolyl}

H
N\
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N
1,2 3-triazole
(1,2, 3-1riazolyt)

N
AW

1-oxa-2 5-diazole
{1-oxa-2,5-diazolyl)

fs\
W

1-thia-2,5-diazole
{1-thia-2,5-diazolyl)

»

pytimidine
{pyrimiding)
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benzofuran benzothiophene indole - benzimidazole indazole
(benzofuranyl)  (benzoihiophenyl) {indolyT) {benzimidazolyl) (indazolyl)

NN A T

benzotriazole pyrrolof2,3-blpyriding pyrrolo2,3-clpyddine  pyrrolof3,2-clpyridine
(benzotriazolyl}  (pymolo[2,3-bipyridingl}  (pyrrotof2,3-cloyridinyl) - (pyrrolo(3,2-clpyridinyl)

N ‘ N
N RN N
B [I\> | b | N
Y . P N N e
H NN H N

pyrrolo[3,2-blpyridine imidazo(4,5-blpyridine iﬁdazo{tl.ﬁ-c]pyridine pyrazclof4,3-dlpyriding
{pyrrolo[3,2-bpyridinyl)  (imidazcfd,5-bpyridiny}) (imidazo{4,5-clpyridinyl) {pyrazolaf4,3-djpyidinyi)

H .
N z~~J l Py PNy, o NH

pyrazolo[4,3-clpyriding  pyrazolo[3,4-cpyridine pyrazolo{3.4-blpyridina isoindole
{pyrezolo[4,3-clpyidinyl) {pyrazoiof3,.4-c)pyidinyl) (pyrazolc{3,4-blpyidinyl) {isvindolyl)

EI\ NN Z AN | Z
N — . —
N’N N“/\): N\> @‘:} w X Nt
H H

indazole puring Indoﬁzine imidazo[1,2-a)pyridine  imidazo[1,5-alpyridine
{indazoivi} {purinyl) (indolinimyl}  (imidazo[1,2-a)pyridinyl) {imidazo[1,5-alpyridinyl)

o o L&
4 ’ \)
. pyrazolo}1,5-apyridine pyrralof1,2-blpyridazine  imidazof1,2-clpyrimidine
(pyrazolo|1,5-alpyridinyl)  (pyrrolof1-2blpyridazinyl)  (imidazo(1,2-¢)pyrimidinyl)
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quinoling isoquinoline cinnoline quinazeline
{(quinolinyl) {isoquinolinyl) © {einnoliny!) {azaquinazoline)
: - /
YO 0 20
- N = N 5
N g 2™ N 2 N
guincxaline phthalazine 1,8-naphthyridine 1,7-naphthyridine
{quinoxalinyl) (phthalazinyl) {1,6-naphthyridiny!) {1,7-naphihyridinyl)
& I ™ N | e NF | N 'j@
= s = N N N
N N X N W N Y -
1,8-naphihyridine 1,5-naphthyridine 2.8-naphthyridine 2,7-naphthyridine

(1,8-naphthyridinyl) {1.5-naphthyridinyi) {2,6-naphthyridinyl) {2,7-naphthyridinyl)

N
z =N K N TN
N N N
pyrido[3.2-d]pyrimigine pyrido{4,3-d]pyrimidine pyride[3,4-d]pyrimidine
(pyrido(3,2-d]pyrimidinyl}  (pyrido{4,3-d)pyrimidiny1} (pyrido{3,4-d]pyrimidinyl}

1 0 T
N N/J NN XN

‘ pyride{2,3-d]pyrimidine pyrido{2,3-b]pyrazine pyrida{3,4-b)pyrazine
(pyrido(2,3-d]pyrimidinyl) (pyrido[2,3-b]pyrazinyl) (pyridof3,4-blpyrazinyl)
N
¢ 1 W
N \. y
I N/ SN N/ N N/
pyrimido{S,4-djpyrimidine pyrazino[2,3-blpyrazine pyrimido[4,5-d}pyrimidine

(pyrimido{5,4-d]pyrimidiny!} {(pyrazino[2,3-b]pyrazinyl) {pyrimido(4,5-d)pyrimidiny)

‘Heterealicydlic® or “hetarocycle” refers to a monocydlic or fused ring group having in the ring(s) of
3 to 12 ring atoms, in which one or two ring aloms are heteroatoms selected from N, O, and S{0), (where '
nis 0, 1 or 2}, the remaining ring atoms being C. The rings may also hava one or more double bonds.
However, tha rings do not have a completely conjugated pi-eleciron system. Additionally, one or mare ot
the ring atoms could be substitited by an oxo group. Examples of suitable saturaled heteroaficycic
groups include, but are not limited to:
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azetidine  tetrahydrofuran

oxirane thiarane aziriding oxotane  thiatans
(azetidinyl) (tetrahydrofuranyl)

(oxiranyl)  ghiaranyl) (aziridingl) (owetanyl) (thiatanyl)

tetrahydrothiophene pyrolidine . tetrahydropyran  tetrahydrothiopyran
{tetrahydrothiophenyl) (pytrolidinyt} (tetrahydropyranyl)  (tetrahydrothlopyranyl)

H ' . H - .
SO O 0O O

: a7 ) 0 s
piperidine 1,4-dioxane 1,4-oxathiane morpholine . 1,4-dithiane

(piperidinyi} {1 4-dioxanyl)  (1.4-oxathianyl} {morphotingd}  {1.4-dithianyt)

S8 0 00

plperazina 1,4-azathiane ' oxepane thispane . azepane
{piperazinyl} (1,4-azathianyl} {oxepanyl) (thispanyl} . (azepanyl)
:03' _ :0) . :0) :53
O s u S
1.4-dioxepanse 1,4-oxdthiepans 1,4-oxaazepane K 1 4-dithigpanse
(1 .4-dioxepanyl) (1 A-oxathiepanyl} {1.4-oxaazepanyl) {1,4-dithiepanyl)
s) H)
j—N o :—N
H H
1,4-ihieazepansg 1,4-diazepana

{1 4thieazepanyl)  (1,4-diazepanyl) . ,
' Examples of suitable partially unsaturated heteroalicyclic groups include, but are nol Himited to:
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3,4-dihydro-2H-pyran 5,6-dibydro-2H-pyran 2H-pyran
(3,4-dihydro-2H-pyranyl) {5,6-dihydro-2H-pyrany!) (2H-pyranyt)
H H
N N
() ]
1,2,3,4-tetrahydropyridine 1 ,2.5,6-tetrahydropyridine

{1,2,3,4-tetrahydropyridinyl) (1,2,5,6-tetrahydropyridinyl)

The heterocycle group Is optlonally substiluted wilh ons or two substituents independently
selocted from halo, lower alkyl, lower alkyl substituted with carboxy, ester hydroxy, or mono of
dialkylamino. '

“Hydroxy® refers to an -QH group. .

“Alkoxy" refers to both an -O-{alkyl} or an -O-{unsubsiltuted cycloalkyl) group. Ropresentalive
examples include, but are nat limited to, methoxy, ethoxy, propoxy, butoxy, cyclopropyloxy, cyclobutyloxy,
cyclopentylaxy, cyclohexyloxy, and the like.

*Hatoaikoxy" refers 1o an -O-{haloalkyl} group. Representative examples include, but are not
limitad to, trillucromethaoxy, tribromomethoxy, and 1h§ like.

*Aryloxy” refers to an -C-aryl or an -O-hateroaryl group, as defined herein. Represantative
examples include, but are not limited to, phenoxy, pyridinyloxy, furanyloxy, thienyloxy, pyrimidinyloxy,
pyrazinytoxy, and the like, and derivalives thereot.

*Mercapto® refers 10 an -SH group.

*Alkylthio" refars to an -S-(atkyl} or an .S-(unsubstituted cycloatkyl) group. Repressniative
examples inctude, but are not limited 1o, methyithio, ethylthie, propyithio, butyithlo, cycloprapyithio,
cyclobutylthio, cyclopentyithio, cyclohexylthio, and the like.

*Arylthlo® rafers to an -S-aryl or an -S-heteroaryl group, 2s defined herein, Represantative
examples include, but are not limited lo, phenyithio, pyridinytthio, furanyithio, thienylthio, pyrimidinyithic,
and the like and derivatives thereof.

"Acyl* or “carbonyl” refers 10 a -C(Q)R" group, where K" is selected from the group consisting of
hydrogen, lower alkyl, trinalomethyl, unsubstituted cycloalkyl, aryl optionally substituted with one or mora,
preferably one, two, or three substituents selecied from the group consisting of lower alicy, trihalomethyl,
jowar alkoxy, halo and -NR"R’ groups, heteroaryl (bonded through a ring carbon) optionally substituted
with ono of more, prelerably one, two, or ihree substitutents salected from the group consisting of lower
aliyl, trinaloatkyl, lower atkoxy, haio and —NR'R' groups and hetercalicyclic {bonded through a ring
carbon) optionally substituted with one or morg, preferably one, two, or thres substituents selected from
the group consisting of lower atkyl, trihaloalkyt, lower alkoxy, hato and -NR'R' groups. Represontalive
acyl groups include, but are not limiled 1o, acetyl, trifluorcacatyl, benzoyl, and tha like

~Aldehyde" refers 10 an acyl group in which R” is hydrogen.
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“Thioacyl® or “thiocarbonyl” refers to a -C{S}RA" group, with R" a8 deilneﬁ above.

A “thiocarbonyl” group refers to & -C(S)R" group, with R" as defined above.

A “C-carboxy” group refers to a -C(O)OR" group, with R as defined above.

An "O-carboxy”® group refers to a -OC{O)R" group, with R" as defined above.

‘ "Estar” refers to a -C(O)OR" group with R” as detined herein except that R* cannot be hydrogen.

*Acatyl” group refers to a -C(O)CH; group.

*Halo" group relers to fluorine, chlorine, bromine or iodine, preferably flugrine of chlorine.

"Trihalomethyl* group refers 1o a methyi group having three halo subsliuents, such &s a
triflugromeliyl group. . )

"Cyano” refers to a -C=N group.

A "suffinyl® group refers to a -S{O)R" group whereln, in addition to being as definad above, A"
may also be a hydroxy group.

A *sulfonyi* group refers to a - S(O},R‘ group wharein, m addition to being as defined above, R
may also be a hydroxy group.

-g-sulfonamido" refers to a -S(O),NR'RY group, with R* and RY as def ned above.

-N-sulfonamido” refars to a -NR*S(O},R" group, with R” and R as defined above.

*O-carbamyl* group refars to a -OC{O)NR'R’ group with A" and R’ as defined above.

*N-cariamyl" refers to an R'OC(O)NR"-group, with R and R’ as defined above.

*O-thiccarbamyl* refers to a -OC{S)NR*RY group with R" and R’ as defined abave,

“N-thiocarbamyl® refers to a R'OC({SINR’- group, with R’ and R* as defined above.

“Aming* refers to an ~NR'RY group, wherein R* and RY are both hydrogen.

© +C-amido” refers to a -C{O)NRR’ group with R and R' as definad above.

*N-amida" refers to a R*C(O)NR'- group, with A" and R as detined above.

*Nitro” refars to a -NOg group. ’

*Haloalkyl" means an alkyl, preferably lower alkyl, that is substituted with one or more same of
different halo atoms, e.g., -CHCl, -CFs, -CH,CF,, -CHCCla, and the like.

"Hydroxyalkyl* means an alkyl, preferably lower alkyl, that is substituted with one, two, Of thiee
hydroxy groups; €.g., hydroxymethyl, 1 of 2-hyqroxyéthy1. 1,2-. 1,3, or 2,3-dihydroxypropyl, and the like.

*Aralkyl® means alkyl, preferably lower alkyl, that Is substituted with an aryl group as defined
above; 4. -CHophenyl, -(CHz}aphenyl, -(CHz)phenyi, CHaCH(CHa)Cnghanyl,and the lke and
derivatives thereol.

*Heteroaralkyl® group means alkyl, prefarably lowar alkyl, that is substituted wlth a heteroaryl
group; e.g., —CHzpyndinyl J(CH;)opyrimidinyl, {CHz)simidazolyl, and the like, and dorivatives thereot.

*Monoatkylamino® means a radical -NHR where R is an alkyl or unsubstituted cycloaliyl graup;
a.g., methyiamino, (1-methylethyl)aming, cyclohexytamino, and the ike.

*Diatkylaming” means a radical -NRR where gach A is independenily an alkyi or unsubsmuted
cycloalkyl group; dimethylamino, diethylamino, {1-methylethyl)-elhylamino, cyclohexylmethyiamino,
cyclopentylmethylamino, and the like. '

"Optional” or “optionalty” means that the subsequently described event of-circumstanca may but need not
occur, and that the description includas inslances where tha avent or circumstance ocours and instances
in which it does nol. For ‘_example. *haterocycle group optionally subslituted wilh an alkyl group” means
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that the afkyl may but need not be present, and the description includes situations whera the heterocycle
group s substituled with an alkyl group and situations where the heterocycle group is not substituted with
the alkyl group. ’

A "pharmaceutical composition” refars 1o a mixture of one or more of the compounds described
herein, or physiologically/pharmaceutically acceptable salts, solvates, hydrates or progrugs thereof, with
oiher chemical components, such as physiotogleaiiy/pharmaceutically acceptable carviers and excipients.
Tha purposea ofa pharmaceutical composition is to facilitate administration of a compound to an crganism.

As used herein, & "physiclogically/pharmaceutically acceptable carrler" refers to & carrier of
diluent that does not cause significant iritation o an organism and does nol abrogate the biclogical
actlvity and proparties of the administered compound.

A “pharmaceutically accepiable excipient” refers to an iner substance added to a pharmaceutical’
composition to further {acilitate administration of & compound. Examples, without imlation, of excipients
include calcium carbonate, calcium phosphate, various sugars and types of starch, cellulose derivatives,
gelatin, vegetable olls and polyethylene glycols.

As used herein, the term “pharmaceutically accepiable sait” refers to {hose salts which retain the
blological effectivenass and properties of the parent compound. Such salts include:

(i} acid addition salts, which can be obtained by reaction ot the free base of the parent compound
wilh inorganic acids such as hydrochloric acid, hydrobromic acid, nitric acid, phosphoric acid, sulturic acid,
and perchloric acid and the like, or with organic acids such as acetic acid, oxalic add, {D) or (L) malic
acld, maleic acid, methanesulfonlc acld, ethanesulfonic acid, p-oluenesutfonic acld, salicylic acid, tartaric .
acid, citric acid, succinic acid or malonic acid and the fike; o

(2) salts formed when an acidic proton present in the parent compound either is replaced by a
metal ion, e.g., an alkali metal ien, an alkaline earth lon, or &n aluminum ion; or coordinates with an
erganic base such as ethanclamine, diathanolamine, lrielhénolamine, \rometharnine, N-methylglucamine,
and the fike. '

“PK* refers to recepior proteln tyrosing kinase (RTKs), non-receptor or “cellular” tyrosine Kinase
(CTKs) and serine-threonine kinases (STKs).

“Modulation® or “modulating” refers to the alteration of the catalytic activity of RTKs, CTKs and
STKs. [n pasticular, modulating refers to the aclivation of the catatytic activity ol RTKs, CTKs and STKs,
preterably the activation or inhibition of the catalytic activity of RTKs, CTKs and STKs, depending on the
concentration of the compound or sall 1o which the RTK, GTK or STK is exposed or, more preferably, the
inhibllion of the catatytic activity of RTiKs, CTKs and STKs.

“Catalytic activity’ refsrs to the rate of phosphorytation of tyrosine under the influence, direct or
indirect, of RTKs and/or CTKs or the phospherylation of serine and threonine under the influence, direst of
indirect, of STKs.

"Contacting® refers to bringlng a compound of this invention ang a target PK together in such a
manner that the compound can aifect the catalytic activity of the PK, either directly, i.8., by interacting with
the kinasa ltself, or indireclly, i.e., by interacting with anather molacule on which the catalytic activity ot the
kinase is dependent. Such *contacting* can be accomplished *in vilro,” 1.e., in a test tubs, a petr dish or
the like. in a test fube, contacting may invoive only a compound and a PK of interest o it may involve
whole ¢alls. Celis may also be maintained or grown in cell cufture dishes and contacted with a compound
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in that environment. In this context, the ability of a paricular compound ko affect a PK related disorder,

Le., the ICg, of the compound, defined below, can be determined before use of the compounds in vivo

with more complex living organisms is attempted. For cells outside the organism, multiple methods exist,

‘and are well-known to those skilled in the ar, to get the PKs in contact with the oompounds including, but
5  not limited 10, direct celi m1uom[eclion and numerous transmembrane carrier techniques. -

=in vitro" relers 1o procedures performed in an adificial environment such as, e.g., without
liemitation, in a test tube or culture madium, '
"in vivo® refers to procadures performed within a ltving organism such, as, -without limitation, a
mouse, rat of rabbit.
10 - "PK relatad disorder,” "PK driven d:sordar. and “abnomal PK aclwny all refer to a aondltlon
. characterized by inappropriate, i.e., under or, more commonly, over, PK catalytic activity, where' the
pariicular PK can be an ATK,.a CTK or an STK. Inappropriate catalytic activity can arise as the result of
. either; (1) PK expression in celis which nomaally do not express PKs, (2) increased PK expression leading
to unwanied cell proliferation, differantiation and/os growth, or, {3) decreased PK aexprassion leading to
15  unwanted reductions in cell profiferation, differentiation and/or growth. Ovef-acuwiy of a PK rofars to either
amplmcaﬂon of the gene encoding a particular PK or produciion of a level of PK activity which can
| : correlate with a cell protiferation, differentiation and/or growth disorder. {that is, as the level of the PK
Increases, the seventy of one or more of the symptoms of the cellular disorder increases). Under-activity
is, of course, the conversa, wherein the severity of o_ne or more symptoms of a celiular disorder incraase
20  as the lavel of the PK activity decreases. g - |
“Treat", “treating” and “lrealment‘ refor to a method of alleviating or abrogating 2 PK mediated
cellular disorder andfer its attendant symptoms. With regard particularly to cancer, these terms simply
mean that the life expectancy of an individual affected with a cancer will be increased or that ona or maore
of the symptoms of the disease will be reduced. ' o . '
25 "Organism" reters 1o any living entity comprised of at least one cell. A living organism can be as
) simple as, for example, a single eukariotic cell or as complex as a mammal, mcluding a human being.
i . “Therapeutically effective amount” refars 10 that amount of the compound being adminlistered
which will relleve to some extant one or more of the symptoms of the disorder being treated. In reference
] 1o the treaiment of cancer, a therapeutically effective:amount refers to that amount which has 31 least ong
D 30  of tha following effects: ' :
| (1)  reducing the size of the tumor; :
{2) inhibiting (that is, stowing to some extent, preferably stopping) tumor metastasis; - - -
{3) - nhibiting to some exten! (that is, slowing 10 soma axtent, preferabi’y stopping) tumor
* growih, and ' ) S
3% ) reliaving to soms axtant (or, preferably, efminating) one or more symploms associated
" with the cancer. ' -

"Monitoring® ‘means obsemng or detechng 1he eftect of contacting a compound with a ceil
emressmg a particular PK. The observed or delected effect can be a.change in call phanotype, in lha
catafytic activity of a PK or a change in the interaction of a PK with a natural binding partner. Techniques

40 for observing or detecting such effects are well-known in fhe art. The effect is selected from & change or
an absence of change in a call phenotype, a changa or absence of change in the catalylic aclMty of said
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protsin kinase or a change or absence of change in the interaction of said protein kinase with a natural
binding pariner in a final aspect of this invention.

“Cell phenotype" refers to ihe outward appearance of a cell or tissue or the biological function of
the cell or tissue. Examples, without limitation, of a celi phenolype are cell size, cell growth, cell
proliteration, call differentiation, cel survival, apoptosls, and nuirient uptake and use. Such phenotypic
characteristics are measurable by techniques well-known in the art.

“Natural binding pariner" refers to a polypeplide that binds to a particular PK in a cefl. Natural
binding partners can play a role in propagating a signal in & PK-mediated signal transduction process. A
change in the interaction of the natural binding partner with the PK can manifest itsell as an increased of
decreased concentration of the PK/natural binding partner complex and, as a resull, in an observable
change in the ability of the PK to mediate signal transduction.

As used herein, the terms ‘optically pure,” “enantiomerically pure,® "pure enantiomer,” and
"opticaly pure enantiomer” mean a composilion that comprises ane enantiomer of a compound and is
substantially fres of the oppostte enantiomer of the compound. A lypical optically pure compound
comprises greater than about 80% by weight of ona enantiomer ot the compound and less than about
20% by weight of the opposite enantiomer of the compound, mose preferably greater than about 90% by
weight of ana anantiomer of the compound and less than about 10% by weight of the opposite enantiomer
of the compound, even more preferably greater ihan about 95% by weight of one enantiomer of the
compound and fess than about 5% by woight of the oppasite enantiomer of the compound, and most
preferably greater than about 87% by weight of one enantiomer of the compound and less than about 3%
by weight of the opposita enantiomer of the compound. '

: _ Dotailed Daseription

General schemes for synthesizing the compounds of the invention can be found in the Examples
section hesain.

Unless indicated otherwise, all references herein to the inventive compounds include referénces
to salts, solvates, hydrates and complexes thereof, and to solvates, hydrates and complexes of salts
thereo!, induding polymorphs, sterecisomers, and isotopically {abeled verslons thereof,

Pharmaceulically accaptable saits include acid addition and base safts (including disafts).

Suilable acld addition sas are formed from acids which form non-taxic salts. Examples inciude the
acotate, aspartate, benzoate, besylate, bicarbonate/carbonate, bisulphate/sulfate, borate, camsyate,
citrato, edisylate, esylate, formate, fumarate, glucsptate, gluconate, glucuranats, hexaflucrophosphate,
hinenzate, hjdrochloridefct‘.loride. hydrobromide/bromide, hydroiodide/iadida, isethionate, lactate, malate,
maleate, malonate, mesylate, methylsulfate, naphthylate, 2-napsylate, nicotinate, nitrate, orotete, oxalate,
paimitate, pamoate, phosphate/hydrogen phosphate/dgihydrogen phosphate, saccharate, stearate,
succinate, tartrate, tosylate and irifluorcacetate salts.

Suitable base safis are formed from bases which form non-toxic salls. Examples include the
alyminum, arginine, benzathine, calcium, chofine, diethylamine, diolamine, glycine, lysine, magnesium,
meglumine, olamine, potassium, sodium, romethamine and zinc salts.

For a review on suitable salts, see “Handbock of Pharmaceuticat Salts: Properties, Selection, end
Use® by Stahl and Wermmuth (Wiley-VCH, Weinhelm, Germany, 2002), the disclosura .of which is
incorporated herein by reference In its entirety.
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A phamaceutically acceplable saft of the inventive compounds can ba readily prepared by mixing
together solutions of the compound and the dasired acid or base, as appropriate. The salt may precipitate
from solution and be coliected by filtration ar may be recoverad by evaporation of the scivent. The degrae
of ionization in the salt may vary from completaly ionized to almost non-ionlzed.

The compounds of the invention may exist In both unsolvated and solvated forms. The {erm
‘solvate’ Is used herein to describe -a molecular complex comprising the compound of the invention and
one or more pharmaceutically acceplable solvent molecules, for example, ethanol. The tern ‘hydrate’ is
employed when the solvent is water. Pharmaceutically acceptable solvales in accordance wilh the
invention include hydrates and solvates whereln the solvent of crystallizatlion may be isotopically
substituted, 6.9, 0,0, dg-acetone, dg-DMSO.

Also ingluded within the scope of the invention are complexes such as clathrates, drug-host
inclusion complexes wherein, in contrast to the aferementioned solvates, the drug and host are present in
stoichiometric ar non-stoichiometric amounts. Also indluded are complexes of the drug containing two or
more organic and/or inorganic components which may be in steichlometri¢ or non-stoichiometric amounts.
The resulfing complexes may be ionized, partialty ionized, or non-ionized. For & review of such
complexes, see J Pharm Sci, B4 (8), 1269-1268 by Halebllan {August 1975), the disciosure of which is
incorporated herein by referenca in ils entirety. '

Also within the scope of the invention are polymomphs, prodrugs, and isormers (including optical,
geometric and tautomeric isomers) of the inventive compounds

Derivatives of compounds of the invention which may have little of no pharmacological activity
themselves but can, when administered to a patient, be converted into the Inventive compounds, for
example; by hycrolytic cleavage. Such derivatives are referred to as ‘prodrugs’. Further information on the
use of prodrugs may be found in ‘Pro-drugs as Novet Delivery Systems, Vol. 14, ACS Sytﬁposium Series
(T Higuchi and W Stella) and ‘Bioreversible Carriers in Drug Design’, Pergamon Press, 1887 (ed. EB
Roche, American Pharmacautical Association), the disclosures of which are incorporated herein by
reference in thalr entiretles.

Prodrugs in. accordance with the invention can, for example, be produced by replacing
appropriate funclionaiities present in the inventive compounds with cerlain moietles known to those skilled
in the an as"pro-moieties" as described, for example, in *Dasign of Prodrugs® by H Bundgaard (Elsevier,
19885), the disclosure of which is incorporated herein by reference in [ts entirety.

Some examples of prodrugs in accordance with the invantion include:

() where the compound contains a carboxyllc acld tunctionality (-COOH), an ester thereof, for
example, replacement of the hydrogen with (C,-Cq)alkyl;

(i) whers the compound contains an alcohol functionality {-OH), an ether therect, for example,

replacement of the hydrogen with (C,-Cg)alkanoyloxymethyl; and ‘ )

(i) where the compound contains a primary or secondary amino functlonahty {-NH; or -NHR
where R # H), an amide thereof, for example, replacement of one or both hydrogens with (G-
Co)alkanoyl. ‘ '

Further examplas of reptacement groups in accordance ‘with the foregoing examples and
examples of cther prodrug types may be found in the aforementioned references.
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Finally, cerain invenlive compaunds may themselves act as prodrugs of other of the inventive
compounds. -

Compounds of the invention containing one or mare gsymmetric carbon atoms can exisl as two or
mots stereolsomars. Where a compound of the inventian contains an alkeny! or alkenylene group,
geometric cisitrans {or Z/E) isomers are possible. Where the compound conlaing, for example, a keto or
oxime group or an aromatic maiaty, taytomeric isomerism (‘lautomerism’) can occur. A single compound
may exhibit more than ane type of isomerism. ‘

Inciuded within the scope of the ‘invenlion are all sterecisomers, geometric isomers and
tautomeric forms of the inventive compounds, incluging compounds exhibiting more than one type of
isomerism, and mixtures of one or more thereof. Also Included are acid addition or base salls wherein the
counterton is optically active, for example, D-tactate or L-lysine, or racamic, for axample, Dl-tartrate or
DL-arginine,

Cis/trans isomers may be separated by conventional tschniques well known fo those skilisd in the
an, for example, chromatography and fractional crystallization.

Conventional techniques for the preparation/igolation of Individual enantiomers inciude chiral
synthesis 1r6m a suiteble optically pure precursor af resolution of the racemate (of the racemate of a sait
or derivative) using, for example, chiral high pressure fiquid chromatography (HPLC).

Altematively, the racemate (or a racemic precursor) may be reacted with a suitebls oplicaily
active compound, for exampile, an alcohol, or, in the case where the compound contains an acidic or basic
moiety, an acld or base such as tanaric acid or 1-phenylethylamine. The resulting dlastereomeric mixiure
mag} be separated by chromatography andlor fractional crystailization and one of both of the
diasterecisomers convertad 10 the corresponding pura enantiomer(s) by means well known to one skilied
in the art. |

Chira! compounds of the invention (and chiral precursors thereof) may bs obfained In
enanticmerically-enriched form using chromatography, typically HPLC, on an asymmebic resin with a
mobile phase consisting of a hydrocarben, typically hapihne or hoxane, containing from 0 to $0%
isopropanol, typically trom 2 to 20%, and from 0 to 5% of an alkylaming, typically 0.1% diethylamine.
Concantration of the aluate affords the enriched mixture.

Sterecisomeric conglomerates may be separated by conventional technigues known to those
skilled in the art; see, for example, “Stereochemisiry of Organic Compounds™ by E L Eiigl (Wilay, New
York, 1994), the disclosure of which is Incorporated herein by reference in its entiraty.

The invention atso includes isotopically-labeled compounds of the invention, wherein one or mors
atoms is replaced by an atom having the same atomic number, but an atomic mass or mass number
difarent from the giomic mass or mass number usually found in nalure. Examples of isotopes suitabla for
inclusion in the compounds of the invention include isatopes of hydrogen, such as °H and °H, carbon,
such as "'C. "C and "C, chlorine, such as ®Cl, fluorine, such as "F, iodine, such as '™ and '*),
nitrogen, such as "N and "N, oxygen, such as "0, 7’0 and %0, phespharus, such as *°P, and sutfur,
such as ¥S. Cortain Isotopically-labsled compounds of the invention, for example, those incorporating a
radioactive igotope, are useful in drug and/or substrate tissue distribution studies. The mdioactive
isotopes fritlum, *H, and carbon-14, “‘C, are particularly useful for this purpose in view of thelr ease of
incotporation ang ready means of detection. Substilution with heavier isotopes such as deuterium, N,




10

15

20

25

30

WO 200621881 ' PCT/TB2005/002695

-49-

may afford cerain therapeulic advaniages resulting from greater metabofic stability, for example,
increased in vivo halfdite or reduced dosage requirements, and hence may pe preferred in soms
circumstances. Substilution with positron emitting isotopes, such as M 8F 50 and "N, can be useful in
Positron Emission Topography (PET) studies for exémlntng substrale recapior obcuphncy. .

isotopically-labeled compounds of tha invention can generally be prepared by gonventional
téch_niques known to those skilled in the ant or by processes analogous to thase described herain, using
an appropriate-isoiopicauy;!abeled reagsnt in ptace of the non-labated reagent otharwise employed.

Pharmascutically acceptable solvates In accordance with the invention include thosa wherein the
solvant of crystallization may be isotopically substituted, 6. 00, dg-acetone, dg-DMSO.

. Compounds of the (nvention intended for pharmaceulical use may be administered as cryslailine
or amorphous prodlicts, or mixtures thereof. They may be obtalngd, for example, as salid plugs, powders,
or fims by methods such as precipltation, crysialiization, freeze drying, spray drying, or evapotative
drying. Microwave or radio.frequency drying may be used for this purpose.
~ The compounds can be administered elone of In combination with one or more other compounds
‘ of the invention, or [n combination with one or mofe other drugs (or as any combination thereof).
Generally, they will be administered as & jormulation in assoclation with one or more phamaceutically
acceplable excipients. The term “sxcipient” is used herein to describe any ingredient other than the
compound(s) of the invention. The choice of exclplent will to a large extent depend on factors such as the
particular mode of administration, the sHfect of the excipient on solubliity and stability, and the nature of
the dasage form, ) .

Pharmaceutical compositions suitable for the dallvery of compounds of the invention and methods
for thelr preparation will be readily apparent to those skilied in the art. Such compositions and methods for
their preparalion can ba found, for oxample, in ‘Remington’s Pharmaceutical Sciences’, -19th Edition
(Mack Publishing Company, 1395), the disclosure of which is incorporated herein by reference in iis
entiraty.

Orgl Admipistration .

The compounds of the inventien may be administered orally. Oral administration may involve
sm}allowing. s0 that the compound enters the gastrointestinal tract, or buccal or sublingual administration
may be employed by which the compound enters the blood stream directly from the mouth.

Formulations suitable tor orat administration include solid formulations such as 1ablets, capsulas
containing paricuiates, liquids, or powders, fozenges {including liquid-fited), chews, multi- and nano-
particulales, gels, solid solutidn, liposome, fims (including muco-adhesive), ovules, sprays and fiquid
farmutations. ’ ' '

) Liguid tormulations include suspensions, solutions, syrups and elixirs. Such formulations may be
used as fillers in soft or hard capsules ang typically includa a carier, for example, water, ethancl,
polyethylens glycol, propylens glycol, methyicellulosoe, of_ a suitable oil, and one O more’ emulsitying

~ agents and/or suspending agents.- Liquig jormulations may also be prepared by the reconstitution of a
satid, for example, from a sachet. ) '

The compounds of the invention may also be used in fast-dissolving, fast-disintegrating dosage

torms such as those described in Expert Opinion in Therapeutic Pétenls, 11 (6), 981-986 by Liang and °

- Chen (2001), the disclosure of which is incorporated herein by reference in its entlrety.
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For tablol dosage forms, depending on dose, he drug may make up from 1 wi% to 80 wi% of the
dosage form, more typically trom 5 wt% to 60 wi% of the dosage form. In addition to the drug, 1ablets
generally confain a disimegrant. Examples of disintegrants inciude sodium starch giycolate, sodium
carboxymolhsvl celludose, calcium can‘boxymajhyl collulose, croscarmsllose sodium, crospovidone,
palyvinylpyrrolidone, methyl cellufose, micracrystalline cellulose, lower alkyl-substituted hydroxypropyl
celiulose, starch, pragelatinized starch and sodium alginats. Generafly, the disintegrant will comprise from
1 wi% to 25 wi%, preferably from 5 wi% 1o 20 wt% of the dosage form.

Binders ave generally used to imparn cohesive qualities to a tablet formulation. Suitable binders
include microcrystalline cellulose, gelatin, sugars, polyethylene glycol, natural and synthelic gums,
polyvinylpyrrofidone, pregelatinized starch, hydroxypropyl cellulose and hydroxypropyl methylcellulose.
Tablets may also contain diluents, such as laclose (monohydrate, spray-dried monchydrate, anhydrous
and the llke), mannitol, xylitol, dexirose, sucrose, sorbitol, microcrystaliine cellulose, starch and dibasic
calcium phosphate dihydrate. |

Tablets may also optionally incfuds ‘surface active agents, such as sodium lauryl suliate and
polysorbate 80, and glidants such as silicon dioxide and take. When prosent, surface active agents are
typically In amounts of from 0.2 wi% to 5 wi% of the tablet, and glidants typically from 0.2 wt% to 1 wt% of
the tablst.

Tablets also generally contain lubricants such as magnesium slearate, calcium stearate, zinc

_ stearate, sedium stearyt fumarate, and mixtures of magnesium stearate with sodium lauryl sulphate.

Lubricants generally are present in amounts from 0.25 wi% to 10 wi%, preferably from 0.5 wi% (o 3 wi%
ot the 1ablet.

'Other conventional ingredlents Includa anti-oxidants, colorants, flavoring agents, preservatives
and taste-masking agents. ’

Exemplary tablets contaln up to about 80 wt% drug, from about 10 wi% 1o about 80 wt% binder,
from about 0 wi% to about 85 wi%% diluent, from about 2 wi%s o0 about 10 wi%; disintegrant, and from
about 0.25 wi% to about 10 wi% lubricant.

Tablet blends may be compressed direcily or by roller to form tablets. Tablet blends or portions of
blends may alternatively be wet-, dry-, or meit-granulated, meit congsaled, or extruded before tablsting.
The tinal formulation may include cne or more layers and may be coated or uncoated; or encapsulated.

The formulation of tablats is discussad in detail in “Pharmaceutical Dosaga Forms: Tablets, Vol.
1%, by H. Lieberman and L. Lachman, Marcel Dekker, N.Y., N.Y., 1980 (ISBN 0-8247-6918-X), the
disclosure of which is incorporated herein by reference in ils entirety.

Solid formulations for oral administration may be formulated to ba immediate and/or modified
release. Modified release tormulations include delayed-, sustainad-, pulsed-, controlled-, targeted and
programmed rqlease.

Suitable modified release formulations are described in U.S. Patent No. 6,106,864, Delails of
other sultable release technologies such as high energy dispersions and osmaolic and coated particles can
be found in Verma et &), Pharmaceutical Technology On-line, 25(2}, 1-14 {2001). The use of chewing gum
to achieve coniralied release is described in WO 00/35288. The disclosures of these relerences are
incorporated herein by reference in thelr entirsties.

- Parenteral Administration
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The compounds of the invention may also be a¢minigtersd directly into the blood stream, inlo
muscle, or into an internal organ. Suitable means for parentera) adminisiration include Inlravenous,
intraarterial, intraperitoneal, inlrathecal, intraventricular, Intraurethral, Intrasternal, intracranial,
intramuscular and subcutaneous, Suitable devices for parentaral administration include needle (including
micro needle) injectors, needle-fres injectors and infusion techniques.

Parenteral formulations are typically aqueobs solutions which may contain excipients such as
salts, carbohydratss and buffering agents (preferably to-a pH of from 3 to 8}, but, for some applications,
they may be more suitably formulated as a sterile non-aqueous solution or as & dried form 1o be used In
conjunction with a suitable vehicle such as sterile, pyrogen-free water.

The preparation of parenteral formulations under sterile condittons, for example, by Iyophilization,
may readily bo accomplished using standard phamaceutical lechniﬁues well known to those skiled in the
anl. .

The solubility of compounds of the invention used in the preparallon of parenteral sclutions may '
be increased by the use cof appropriale formulation ‘tschniques, such as the incorporation of solubility-
‘enhancing agents. _ ' T

Formutations for parenteral adrninistreglion may be formulated to be immediate and/or modified
relgase. Modified release formulations include delayed-, sustained-, pulsed-, contiolled-, targeted and
programmed release. Thus compounds of the. invention may be formuiated as a solld, semt-solid, or
thixotropic liquid for administration as an imp!antéd depot providing modified release of the active
compound. Examples of such formulations inciude drug-coated slents and PGLA microspheres.

Topical Administration _

The compounds of the Invention may also be admiristered topically to the skin or mucosa, that is,
dermally or transdermally. Typical formulations for this purpose Inciude gels, hydrogals, lotions, sofutions,
creams, oinfments, dusting powders, dressings, foahm. fiims, skin patches, watérs. Implants, sponges,

fibers, bandagas and microemulsions. Lippsomes may. alsc be used. Typical carrers include alcohol,

water, minaral oll, liguid petrolatum, white petrolatum, glycerin, palyathylene glycol and propylene glycol.
Penatration enhancers may be incorparated; see, for example, J Pharm Sci, 88 (10), 955958 by.Finriin
and Morgan {October 1999). Other means of toplcal administralion include delivery by électroporation,
iontophoresis, phenophorests, sonophoresis and micro needle or needie-tree (s.g. Powderect™,
Bioject™, ofc.) injection. The disclosures of these refarences are ncorporated herein by reference In their
enfiretios. , . ' : o g
Formulations tor topical adminisiration may be fonnﬁlat_ed to be Immediate and/or moditled
release. Modified release formulations include delayed-, susiaingd-, pulsed-, -controlled-, targeted and
programmoed release. |
Inhaled/ntranasal Administration

The compounds of the invention can also be adminigiered intranasally or by inhatation, typically in
the form of & dry powder (either alone, as a mixture, for example, in a dry blend with lactose, or as a
mixed component particle, for exampla, mixed with phosphollpids, such as phosphalidylchone)' from a
dry powder inhaler or as an aerosol spray from a prassurized container, pump, spray, atomizer {preferably
an atomizer using elacirohydrodynamics-ta produce a fine mist), or nebulizer, with or without the use of a




10

15

20

25

35

40

WO 2006/021881 ' PCT/IB2005/002693

.52 -

suitable propeftant, such as 1,1,1,2-tetraffluoroethane or 1,1 ,1.2.3.3.3—h9ptaﬂuoropropana. For intranasal
use, the powder may include a bioadhesive agent, for exampla, chitosan or cyclodextrin.

The pressurized comtainer, pump, spray, atomizer, or nebulizer contains a solution or suspension
of the compound(s) of the Invention comprising, for exampls, ethanal, agueous ethanol, or & suitable
allemative agent for dispersing, solubilizing, or extending release of the active, a propeliant(s) as solvenl
and an optional surfactant, such as sorbitan tricleats, ofeic acid, or an oligolactic acid.

Prior to use in a dry powder or suspension formulation, the drug product is micronized 10 a sixe
suilable for defivery by inhalation (typically less than 5 microns). This may be achievsd by any
appropriate comminuting method, such as spiral fel milling, fluid bed jet miling, supercritical fuid
processing to form nanoparticles, high pressure homogenization, or spray drfing.

Capsulas (rﬁade, for example, from gelatin or HPMC), blisters and cartridges for use In an inhaler
or insufflater may be formulated to contain a powder mix of the compound of the invention, a suilable
powder base such as lactose or starch and a performance modifier such as Heucing, mannitol, or
magnesium stearate. The lactose may be anhydrous or in the form of the monochydrate, preferably the
latter. Other suilable oxciplents include dextran, glucosa, maltoss, sorbitol, xylitol, fructose, sucrose and
trehalose. _

A suitable solution formulation for use In an atomizer using elactrohydrodynamics to produce a ‘
fine misl may contain from 1ug to 20mg of the compound of the invention per actuation and the actuation
volume may vary from 1ub to 100pL. A typical formulation includes a compound of the invention,
propylene glycol, sterlle water, ethanol and sodium chioride. Altgmative sotvants which may be used
instead of propylena glycol Indude glycerol and polyethylene glycol. “

Suitable flavors, such as menthol and levomenthol, or sweetenars, such as saccharin of
saccharin sodium, may be addad to those formulalicns of the invention intended for inhaledfintranasal
administration.

Formulations for inhaled/intranasal administraion may be formulated to be immediate and/or
madified release using, for example, poly(DL-lactic-cogiycolic acid (PGLA). Modified release tormulations
include delayed-, sustained-, pulsed-, controfled-, targeted and programmed release.

"In the case of dry powder inhalers and aerosols, the dosage unit is determined Dy means of a
valve which delivers a metered amount. Units in accordance with the mvention are typically arranged 10
administer a metered dose or “pulP’ conaining a deslred mount of tha compound of the invention. The

 overall dally dose may be administered in a single dose or, more usually, as divided dosas throughout tha

day.
Rectalintravaginal Administration

Coinpounds of the invention may be administered recially or vaginally, for example, in the form of
a suppository, pessary, or ensma. Gocoa butter Is a traditional suppository base, but various alternatives
may be used as appropriale.

Farmulations for ractalivaginal administralion may be formulated to be immediate and/or modified
release. Madified release formulations include dJelayed-, susléinedq putsad-, controlled-, targeted and
programmed release.

Ocular Adminisiralion
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Compounds of the nvertion may also be adn'unlmered directly to the eye or-ear, lypmlly in me '
form of drops of a micronized suspension of solution in isotonic, pH-adjusted, sterile saline. Other
forrmulations Suitabls for ocular and aural administration include cintments, bicdegradable (e.g.
absorbable gal spongés, collagen) -and non-biodeg}adabla (e.g. silicone). implants, wafars, lenses and
particulate or vesicular systems, such as niosomes or liposomes. A polymer such as crossed-linked
pol-_,-acryhc acid, polyvinylalcshol, hyaluronic - acid, a cellulosic . polymer, for example,
hydroxypropylmathgdcellulose hydroxyeihwoellulose, or meth\d cellulose, or a heteropolysaccharide

"polyrner for example, gelan gum, may be moorporalecl together with a preservative, such -as
" benzalkonium chioride. Such formutations may also be delivered by :ontophoresls

- 10
" relaase. Modifled release formulations include delayed—, sustained-, pulsed-, controlied-, targeted, or

Formutations for oculat/aura) administration may be formulated to be immediate and/or modified

programmad relsasa.
Other Technologies
Compounds of the invention may bs combined with soluble macromolecular entities, such as

Eydodexlrin and suilable derivatives theraof or polyethylene glycol-containing polymers, in ordar 10
improve their solubility, dissolution rate, laste- maskmg. bioavailability andfor stability ror use in any of the
aforementioned modes of administration,

Drug-cyclodextrin complexes, far exan'q:!e,iare found to be Qanera!ly useful tor most dosage
forms and administration routes. Bolh inclusion and nondnclusion complexes may be used. As an
altarnative to direct complexation with the drug, the cyclodextrin may be used as an auxiliary additive, Le.
as a carrler, dlluent, or solubilizer. Most commonly used for thess purposes are alpha-, bela- and
gamma-cyclodextrins, examples.of which may be found in PCT Publication Nos. WOI 91/11172, WO
94/02518 and WO 98/55148, the disclosures of whigh are incorporated herein by reference in their
antireties.

Dosage o

The amount of tha active compound administered will be dependent on the subject being treated,
the severity of the disorder ar condition, the rate of administration, the disposition of the compound and the
discretion of the prescribing physician. However, an aftective dosage Is typically In the range of about 0.001
to about 100 mg per kg body weighl per day, preferably about 0.01 to about 35 mgfkg/day, in’ single or
divided doses. For a 70 kg human, this would amount to about 0.07 1o about 7000 mg!déy. preferably about,
0.7 to aboul 2500 mg/day. In soms_insxanoes. dosége lavels balow the lower limit of the atoresald range
may be more than adequate, while in other cases stil targer doSas-may ba used without causing any
harmful side effect, with such larger doses typically divided into several smaller doses for administration
throughout the day.

Kit-ci-Pants
~ Inasmuch as it may desirable to administer a combination of active compounds, for example tor
the purpose of treating a particular disease or condition, it is within the scope of the prasent invention that
two or more phamaceutical compositions, at least one of which contains a compound in accordance with
the invention, may converilentiy be combined in the form of a kit suitable for coadministration of the
compositions. Thus the kit of the invention includes two or More separate pharmaceutical compositions,
at least one of which containg a compound of the inventlon, and méans for scparately retaining sald
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compositions, such as a container, divided bottle, of divided foil packe!. An example of such a kit is the
familiar blister pack used for the packaging of tablsls, capsules and ihe like,

The kit of the invention is particularly suitable for administering different dosage forms, for
example, oral and parenteral, for agminislering the separate compositions at different dosage intarvals, or
for titrating the separate composltions against ana another. To assist compliance, the kit typicafly includes
directions for administration and may be provided with a memory aid,

Examples

in the following examples, “Et* means ethyl, “Ac” means acetyl, “Me” means methyl, *Ms" means
methanestutfony! (CH,SO,), “iPr means isopropyl, "HATU" means 2-(7-Aza-1H-benzotriazole-1-yl)-
1,1,3,3-tetramethyiuronium hexafiuorophosphate, “Ph* means phenyl, “Boc” means tert-butoxycarbonyl,
‘E10Ac" means ethy! acetats, “HOAC™ means acelic acid, "NE," or “EtN° means triethylamine, “THF"
means tetrahydrofuran, ‘DIC" means dlisopropyicarbodiimide, “HOBI® means nydroxy benzotrigzole,
"MeOH® means methanol, "i-PrOAC" means isopropyl acetats, "KOAC" means potassium acetate, "DMSO°
means dimethylsutfoxide, *AcCI® means acetyl chloride, “CDCI;* means deuterated chlorcform, "MYBE®
means methyl t-butyl ether, “DMF* means dimethyl formamide, "Ac,0" means acetic anhydride, “Me3SCI
means trimeshyisulloxonium lodide, “DMAP’  means 4-gimethylaminopyridine. “dppf” means
diphenylphosphino ferrocene, “DME” means ethylene glycol dimethyl ether (1 ,2-dimetha-yathane), HOBT
means 1-hydroxybenzotriazole, EDC means 1-Ethyl-3-{3-dimathylaminopropyl)-carbodlimide.

The following examples are givan to ilusirate the present invention. it should be understood,
however, that the invention is not 10 be limited 1o the specific conditions or details described In thase
axamples.

Reagents can be synthasized as shown herein, or are available from commercial sources (e.g.,
Aldrich, Milwaukee, WI: Acros, Morris Plains, NJ; Blosynth Intemational, Napesville, IL; Frontier Scientific,
Logan, UT; TCI America, Portland, OR; Combi-Blocks, San Diego, GA; Matrix Sclentific, Columbia, SC;
Acros, Morris Plains, NJ; Affa Assar, Ward Hill, MA;. Apollo Scientifle, UK; etc.) or can be synthgsized by
proceduras known In the art.

The synthesis of several specilic reagents is shown in US. Patent Application Serial No.
10/786,610, entitlag "Aminoheteroaryl Compounds as Protein Kinase Inhibitors™, filed February 26, 2004,
and corresponding international apptication PCTAIS2004/005495 of the same title, filad February 26,
2004. Othsr reagents can be synthesized by adapting the procedures thereln, end ane skilied in the an
can readily adapt those procedures 1o produce the desired compounds. Further, these references contain
general prochurés and specific examples for the preparation of a large number of heteroarylamino
compounds, and one skilled in the ant can readily adapt such procedures and examples 10 the preparation
of compounds of the prasent invention. The disclosures of these reférences are incorporaled hergin by
referenca In their entlreties.

Whan a general or exemplary synthetic procedure is referred to, one skilled In the art can readily
determine the appropriate reagents, K not indicated, extrapolating from the general of exemplary
pracedures. Some of the ganeral procadures are given as examples for preparing specific compounds.
Cne skilied in the art can readily adapt such prooedureé to the synthesis of other compounds. It should
ba understood that B groups shown in the general procedures are meant to be generlc and non-limiting,
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and do not cotrespond to definitions of R groups elsewhere in this document. Each such R group
represents one or mulliple chemical moieties that can be the same or different from other chemical
moietles also represented by tha same R symbol. One skilled in tha art can readily appreciate the range
of R groups suitable in the exemplary syntheses. Moreover, representation of an unsubstituted position in
slructures shown or referred to in the general prdcedures is for convenience and does not precluds
substitution as described elsewhere herein. For specific groups that can ba present, aither as R groups in
the general proceduras or as optional substituents not shown, rafer to the dascriptions in the remainder of
this document, including the claims, summary and detailed description.

Some of the general procedures are shown with referencs 1o synthesis of compounds wharsin tha
1-(2,6-dichloro-3-fiuorophenyl)-ethoxy moisty is the pure (R)-isomer, and some are shown with reference
t0 compounds wherein said moiety is & racemic mixiure. It should be understood that the procedures
herein can be used to produce racemic compounds or snantiomerically pure (R) isomers by choosing the
cornesponding racemic or enantiomerically pure starting material. '

Select Siarting Materiats
5-bromo-3-]1-£2 6-dichloro-3-luore-phenyvi}-ethoxy]-pyridin-2-yiamine (racemate):
Br

Hy I
R, N
ol NHp
_ F

_ 1. 2,6-Dichlosa-3-fluoroacetophencne {15 g, 0.072 mol) was stirred in THF (150 mL, 0.5M) al 0°C
using an ice bath for 10 min. Lithium aluminum hydride {2.75 g, 0.072mol) was stowly added. The reaction
was stirred al ambient temperature for 3 hr. Tha reaction was cooled in tce bath, and water (3 mL) was
added drop wisely followed by adding 15% NaOH (3 mL) slowly. The mixture was stied at ambient
temperature for 30 min. 15% NaOH (9 mL), MgSO, were added and the mixiure filtered to remove solids.
The solids were washed with THF (50 mL) and the filtrate was concentrated to give 1-(2,6-dichlore-3-
fluoro-phenyl)-ethano!l {14.8 gm, 95% yield) as a yellow oil. 'HNMR (40b MHz, DMSO-dg) & 1.45 (d. 3H),
5.42 {m, 2H), 7.32 (m, 1K), 7.42 (m, iH).

2. To a stirred solution of triphenyi phosphine {8.2 g, 0.03 mol) and DEAD {13‘.65 mlL of a 40%
selution in toluene) -In THF (200 mL) at 0°C was added a solution of 142 6-dichloro-3-flugro-phenyl)-
ethanol {4.55 g, 0.021 mol} and 3-hydroxy-nitropyridine {(3.35 g, 0.023 mol) in THF (200 mi}. The
resulting bright crange solution was stirred under a nitrogen atmosphere al ambient temperatura for 4
hours at which peint all starling materials had been consumed. Thp golvent was removed, and the crude
material was dry loaded onto silica gel, and eluted with ethyl acetate-hexanes (20.80) to yield 3-(2.8-
dichloro-3-fluoro-benzyloxy)-2-nitro-pyridine (6.21 g, 0.021 mol, 98%) as a pink solid. 'H NMR (CDCl,,
300 MHz) 51.8-1.85 (d, 3H), 6.0-6.15 (g, 1H), 7.0-7.1 {t, 1H), 7.2.7.21 (d, 1H), 7.25-7.5 (m, 2H), 8.0-8.05
{d. 1H). _— '

3. To a stirred mixture of AcOH (650 mL) and EIOH (500 mL) was suspended 3-(2,6-dichlcro-3-
fluoro-benzyloxy)-2-nitro-pyriding (9.43 g, 0.028 mol) ana iren chips (15.7 g, 0.28 mol). The resaction was
heated slowly to refiux and allowed to stir for 1 hr. The reaction was cooled to room temperature than
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disthyl ether {500 mL) and water (500 mi) was added. The solution was carefully neutralized by the
addition of sodium carbonate. The combined crganic extracts were washed with sat'd NaHCO; (2 x 100
mL), H;O {2 x 100 mL} and brine (1 x 100 mL) then dried {Na,S0,}, liltered and concentrated to dryness
under vacuum to yield 3-{2,6-dlchioro-3-fhuoro-benzyloxy)-pyridin-2-ylamine {9.04 g, 0. 027 mol, 99%] asa

5 light pink sofid. 'H NMR {CDCl,, 300 MH2) 51.8-1.85 {d, 3H), 4.9-5.2 (brs, 2H), 6.7-6.84 (q, 1H), 7.0-7.1
{m, 1H), 7.2-7.3 (m, 1H), 7.6-7.7 (m, 1H).

4. A stirring solution of 3—(2.6-dich1nro-3—!luoro;benzyioxy)-pyridin-.’! -ylamine (9.07 g, 0.03 mol) in
acetonitrile was cooled to 0°C using an ice balh. To 1hls solution was added N-bromoguccinimide (NBS)
{5.33 g, 0.03 mol} portionwise. The reaction was stirrad a1 0°C for 15 min. The reaction was

10  concenirated to dryness under vacuum. The resulting dark oil was dissolved in EIOAc (500 mL), and
purified via sifica gel chromalography. The solvents ware then removed in vacuo to yisld S-bramo-3-(2.6-
dichlora- 3-fluom-benzyloxy)-pyﬁd' n-2-ylamine (5.8 g, 0.015 mol, 51%) as a white crystafiine salid. H

. NMR (CDCl;, 300 MHz2) 61.85-1.95 (d, 3H), 4.7-5.0 {brs, 2H), 5.9-6.01 (q, 1H}, 6.8-6.95 (d, 1H), 7.01-7.2
(t, 1H), 7.4-7.45 (m, 1H), 7.8-7.85 {d, 1H}
15 -iodo-3-[1-[2 - - din-2-ylaming

¢Tg¢~

To a solutlon of 3-[1-(2,6-Dichloro-3-fluore-phenyl)-ethoxy)-pyridin-2-ylamine (10.0 g, 33.2 mmol)
in acetonitrile {600 mL} and acaetic acid (120 ml) was added N-iodosuccinimide (11.2 g, 49.8 mmol). The
mixture was stlrred at room lemperature for 4 h and the reaction was quenched with Na,5;0s solution.

20  After evaporation, the residue was partitioned between ethyl acelate and water. The organic layer was

washed with 2N NaOH solution, brine, and dried over Na,S0,. The cruds product was purified on a silica

. gel column to provide S-iodo-3-{1+(2,8-dichloro-3-Auoro-phenyl)-sthoxy|-pyridin-2-ylamine (7.1 g, 50%
yield).MS m/z 427 [M+1]. "H NMR (400 MHz, DMSO-06) § ppm 1.74 (d, J=6.57 Hz, 3H) 5.91-5.99(m, 3

H) 6.82 (d, J=1.26 Hz, 1 H) 7.46 (I, J=8.72 Hz, 1 H) 7.56 (dd, J=8.97, 493 Hz, 1 H) 7.62 (d, J1.52 Hz, 1

25  H).
5-bromo-3-[1-{2,8-dlchl u enyl)-ethoxy)- in-2-vlami ca
Br
Cl CHy NJ\|
N
N

NH,

F

{. 2,8-Dichloro-3-fluoroacetophenone (15 g, 0.072 mo!) was stirred in THF (150 mL, 0.5M) at 0°C

using an ice bath for 10 min. Lithium aluminum hydride (from Aldrich, 2.75 g, 0.072 mol) was slowly

30 addad. The reaclion was stirred at amblent temperatura for 3 h. The reaction was cooled in ice bath, and
water (3 mL) was added drop wisely followed by adding 15% NaOH {3 mL) slowly. The mixiure was
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stired at ambient temparature for 30 min. 16% NaOH (8 mL), MgSO, were added and the mixiure filtered
1o remove solids. The solids were washed wilh THF (50 miL) and the filtrate was concentrated 1o give 1-
(2,6-dichlore-a-lluoro-phenyl)-ethanct (14.8 gm, 95% yield) as a yellow oil. 'K NMR {400 MHz, DMSO-
de) 5 1.45 {d, 3H), 5.42 (m, 2H), 7.32 (m, 1H), 7.42 {m, 1H).

2. 5-Bromo-3-[1-(2,6-dichloro-3- fluorc-phenyl)-ethoxy}pyrazin-2-yiamine was prepared following
procedure 8 below, from 1-(2,6- dichloro-3-fluaro-phenyl)-ethanol and 3,5-dibromo-pyrazin-2-ylamine. H
NMR (400 MHz, DMSO-dg} & 1.74 (d, 3H), 6.40 (m, 1H), £.52 (br s, 2H), 7.30 (m, 1H), 7.48 (m, 1H), 7.56

Enanflomerically Purg Starting Materials ' : : .
FLE is an enzyms produced by Roche and sold through Ehocata!yﬁcs Inc. as a crude esterase

preparation from pig livar, commanly known as PLE-AS (purchased from Biocatalytics as ICR-123, sold
as an ammonium sulfaté suspension). The enzyma is classified in the CAS registry as a “carboxyfic-ester ,
hydrolase, CAS no. 8016-18-6". The correspanding enzyme classification number is EC 3.1.1.1. The '
enzyme s known 1o have broad substrate specificity towards the hydrolysis ot a wide range of esters. The .
lipase activity is determined using a method basad. on hydrolysis of ethylbutyrate in a pH tiwator. 1 LU '
(lipase unit} is the amount of enzyme which fiberates 1 pmol titratable butyric acid per minuta at 22°C, pH
8.2. The preparation reported herein {PLE- -AS,-as a suspension) is usually shipped as an opaque brown-
green liquid with a dectared activity of » 45 LL¥mg (protein content around 40 mg/mL).

{15)-1 -(g,ﬂ&hlorg-s-ﬂgorophenyj)gjhgnol

(18)-1-(2,6-dichloro-3- -Auorophenyl}ethanol, shown. as compound (S5-1) in the schemes helow,
was prapared by a combination of enzymatlc hydrolysis of racemic 142, &-dichloro-3-fluorophenylethyt
acetate, esterification and chemical hydrolysis with inversion according 10 Scheme B. Racemic 1-(2,6-
dichloro-3-flucrophenyljethy! acetate {compound A2) was prepared acoording to Scheme A.

_ Scheme A
[a]
a o G OH o o)l\cHa
CHa CHy CHy
_———- __P
i cl (o]
F F
Al . A2 .
1-(2,§-didﬂgm-3-ﬂuorggnggmgmgp_oi {A1): Sodium borohydride (80 mg, 2.4 mmol) was added to

a solution of 2" & -dichioro-3-flucro-acetophenone { Aldrich, catalog # 52,294-5) (207 mg, 1 mmol) in 2 mL
of anhydrous CHyOH. The reaction mixture was stirred at room iemperalure for 1 h then was evaporated
to give a colortess oil residus. The residue was purified by fiash chromalography (eluting with 0-+10%
EtOAG in hexanes) to give compound A1 as a colorless ol (180 mg; 0.88 mmol; 86.5% viekd); MS (APCI)
(M-H) 208; 1H NMR (400 MHz, chloroform-D} 5 ppm 1.64 (d, =6.82 Hz, 3 H) 3.02 (d, J=9.85 Hz, 1 H)
697-707 (m, 1H)7.19-7.33(m, 1 H}.

. 1-{2 6-dichloro-3-fluorephenyllethyl _acetate (A2): Acetic anhydnde {1.42 mL, 15 mmol) and
pyriding (1.7 mi, 21 mmoi) wera added sequentially 1o a solution of compound Al (2.2 9. 10.5 mmol) in
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20 mL of CH,Ch. The reaction mixture was stirrad at room temperature for 12h and then svaporated o
give a yellowish ofl residue. The residue was purifled by flash chromatography (aluting with 7—8% EtOAc
in hexanes) 1o give compound A2 as a colorless ot (2.26 ¢; 9.0 mmol: 85.6% yietd); 1H NMR (400 MHz,
chioroform-D) & ppen 1.88 (d, J=6.82 Hz, 3 H} 2.31 (s, 3 H) 6.62 (q, J=6.82 Hz, 1 H) 7.25 (1, J=BAE Hz, 1
5 H)7.49 (dd, J=8.84, 5.05 Hz, 1 H).

52 51

52
./

T6 a 50 mi jacketed flask equipped with a pH electrade, an overhead stirrer and a base agdition

10 line (1M NaOH), was .added 1.2 mL of 100 mM potassium phosphate bufler pH 7.0 and 0.13 mt. of PLE

AS suspenslon. Then, compound A2 (0.13 g, 0.5 mmol, 1.00 eq) was added dropwise and the resulling

mixture was stired at room temparature for 20 h, maintaining the pH of the reaction constant at 7.0 using

1 M NaOH. Both the conversion and ee’s of the reaction were monitored by RP-HPLC, and stopped after

50% slarting materlal was consumed (approximately 17 hours under these conditions}. The midure was

15  then exiracted three times with 10 mL of ethy! acetate ta recover both estar and alcohol as & mixture of R-
1 and S-2.

Methanesulfonyl chloride (0.06 mL, 0.6 mmo!) was added 1o a sclution of a mixture of R-1 and &-

2 {0.48 mmol} in 4 mL of pyridine under nitragen almosphere. The reaction mixture was stirred at room

temperature for 3 h then evaporated 10 obtain an ofl, Water (20 mL) was added 1o the mixture and then

20 EtOAc (20 mL x 2) was added 1o extract the aguaous solution. The organic layers were combined, dried,

fillered, and evaporated to give a mixtura of R-3 and 5-2. This mixture was usad in the next stap reaction

withoul further purification. 'H NMR (400 MHz, chioroform-D) & ppm 1,66 (d, 4=7.1 Hz, 3 H) 1.84 (d,




14

15

20

WO 2006/021881 '  PCT/B2005/002695

.59 -

7.1 Hz, 3 H) 2.08 (s, 3 H) 2.92 (5, 3 H) 6.39 (q, J=7.0 Hz, 1 H} 6.46 {q, J<6.8 Hz, 1 H} 6.98 - 7.07 (m, 1
H) 7.07 - 7.17 (m, 1 H} 7.23 - 7.30 (m, 1 H) 7.34 (dd, /=8.8, 4.80 Hz, 1 H).
Polassium acetate (0.027 g, 0.26 mmol} was added to a mixture of R-3 and 5-2 {0.48 mmal} in 4

mL of DMF under nitrogen atmosphare. The reection mixture was heated to 100°C for 12 h. Water (20.

mL) was added to the reaction mixture and EtOAc (20 mL x 2) was added to extract the aqueous solution.
The combined organic layer was dried, fiflered, and evaporatad 1o give an oil of S-2 (72 mg, 61% yield in
two steps). Chirality ee: 97.6%. H NMR {400 MHz, chloroform-D) § ppm 1,66 {d, J=7.1 Hz, 3H} 2.09 (s,
3 H} 6.39 (g, 6.8 Hz, 1 H) 7.02 (1, J=8.5 Hz, 1 H) 7.22-7.30 (m, 1 H).

Sodium methoxide (18 mmaf; 0.5 M in methanol} was added siowly to compound S-2 {4.64 g,
1B.8 mmol) under a nilrogen aimosphere at 0°C. The resulting mixiure wag stirred at room temperature
for 4 hours. The solvent was evaporated and H,O (100 mL) was added. The cooled reaction mixture was
neutralized with sodium acetate-acetic acid buffer salution to pH 7. Ethyl acetate (100 mL x 2) was added

" to extract the sgueous solution. The combined organic layers were dried over Na,SQs, filtered, and

avaporated to obtain a white sofid (4.36 g, 94.9% yielg); SFC-MS: 97%ee. '4 NMR (400 MHz,
chioroform-D) & ppm 1.65 {d, J=6.8 Hz, 3 H} 5.58 (q, J=6.9 Hz, 1 H) 6.96 - 7.40(m, 1 H) 7.22-7.36 (m, 1
H).

(14-1-(2 6-dichlon uorophenyilethoxyl-2-nitropyridine

¢
H
F CHs
o O Ay
',
QN

3 Hydroxy-2-nitropyridine (175 mg, 1.21 mmoi} and mpheny‘lphosphma (440 mg, 1.65 mmoi) were
added sequentially to a stimed solution of (15)-142, §-dichioro-3-lluorophenyl)ethancl (229.8 mg, 1.1
mmol) in THF (10 mL} under a nnrogen atmosphere. The reaction mixture was maintained at room
temperature for 1 h and then dnsopropyl azo-dicarboxylate (0.34 mL, 1,65 mmol} was added at0°C. The
mixture was stirad for an additional 12 i, The reaction mixture was evaporated undsr vacuum 10 give an
oil. The residue was purified by flash chromatography (eluting with 20—25% EtQAc in hexanes) to give
the title compound as a white solid (321.5 mg; 0.97 mmol, 88. 3% yield); MS (APCY).(M+H)" 331; SFC-MS:
99.5%e0. "H NMR (400 MHz, chtorgform-D) & ppm 1.85 (d, J=6.6 Hz, 3 H) 6.10 (q, J=6.6 Hz, T H) 7.04 -
7.13 (m, 1 H) 7.21 {dd, J=8.5, 1.14 Hz, 1 H) 7.30 (dd, J=9.0, 4.9 Hz, 1 H) 7.97 (dd, JiB.6, 4.6 Hz, 1 H)
8.04 (dd, J=4.6, 1.3 Hz, T H), T

34(1-1-{2,6-dichtoro-3-fluorophenyliethoxylovidin-2-amine

Cl
E CH,
c 0 N
L
HoN” N

lron (365 mg) was added to a stired solution of 3-{(1/)-1-(2 B-dichlore-3-fluorophenylethoxy]-2- ‘

nitropyridine (321 mg, 0.97 mmol) in a mixture of EOH {2 mb) and 2M HCi (0.2 mL) at 0°C. The resulting
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salution was heated to 85°C for 2 h. Celite (0.5 g) was added to the cooled reaction mixture. This mixture
was fiitered over a bed of celite and avaporated to give the tille compound as a dark oil. MS (APCH
{M+H)* 301. :

The enantiomarically pure R isomer was prepared as describad abave for the racemats, but using
_ the enantiomerically pure starting materials described above, 'H NMR (400 MHz, DMSO-dg) & 1.74 (d.
. 3H), 6.40 {m, 1H), 6.52 (br s, 2H), 7.30 (m, 1H}, 7.48 (m, 1H), 7.56 (5, 1H); MS m/z 382 (M+1).
- 5-iodo-3- 2,6-dlchiore-3-fluoro-phanyl}-ethox Idin-2-yiamine:
|

¢l CH3 /é
oY N
F

Perlodic acid (60 mg, 0.24 mmol), iodine (130 mg. 0.5 mmol), and suturic acid {0.03 mL) were
added sequentially to a stired solution of 3-[(1R)-1-(2,6-dichlora-3-flucrephsnyl)athoxy]pyridin-2-amine
{0.97 mmol} in a mixture of acetic acid {3 mL) and H.O {0.5 mL). The resutting solution was heated to
80°C for § h. The cooled reaclion mixture was quenched with Na,SO; (80 mg) and basicified wilh
15  saturated Na;COs {2 x 100 mi) to pH 7. CH,Ck, (2 x 50 mL) was addec fo exiract the aqueous solution.
The combined organic layers were drled over Na;SCh then filtered and coneentrated under vacuum, - The
. rasidue was purified by flash chramatography (eluting with 35—40% E1OAc in hexanes} to give the title
compound as a yebow oif (254 my; 0.6 mmoi; 61.8% vield); MS (APCI) (M+H)* 426. "H NMR {400 MHz,

chioroform-D) & ppm 1.81 (d, J=6.8 Hz, 3 H) 4.86 (s, 2 H) 5.98 (q, J=6.57 Hz, 1 H) 6.96 (4, J=1.5 Hz, 1 H)
20  7.08 (dd, J=9.0, 8.0 Hz, 1 H) 7.31 (dd, J=8.8, 4.8 Hz, 1 H) 7.78 (d, J=1.8 Hz, 1 H).

10

5h -1-{2 8-dichloro-3-fluoro-phen thox -2-ylamine:
Br
Cl  CHy NJ\"
N
o .
NH
Cl 2
F

The title compound was prepared according to procedure 2, from (1S8)-1+26-dichioro-3-
fluorophenyljethanol. 'H NMR (400 MHz, DMSO-d6) B 7.53(s, 1H), 7.48(m, 1H), 7.38(1, 1H}, 6.48 (s, 2H),
25 B.41(q. 1H), 1.74(d, 3H}. LCMS: 381 [M+1], c-Mst Ki: 0.796 pM.
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General Procadure 1

1 (!-butowcarbonyl)azeﬂdine -3-carboxylic. acid- (1-1)(AXLO16817, 1000 mg, 4.97 mmol) was
dissolved in MeOH (5 mLyToluene (20 mL} and then cooled to 0°C.  TMSCHNN
(trimemylsityidiazomethane} {7.45 mmo!) was then added drop-wise over 15 minutes with some bubbling
cbserved. The color started clear and slowly tumed yellow. The solution was stirred. for 10 minutes at
0°C and then warmed to room temperature over 30 minutes. The solution was then concentrated and
pumped on to remove toluene to aftord 1.055 g of 1-+-butyl 3-methyl azetidine-1,3-dicarboxylate (1-2) that
was used directly in the next step without being purified (99% eruge yield). .

1-tert-butyl 3-methyl azetidine-1 3-dicarboxylate (1055 mg, 4.80 mmol) was dissotved in THF (17
mL] and then cooled to 0°C. MeQH (0.297 mL, 9.80 mmof) and LiBH, (14.7 mmol} wete added
saquentially. The reaction was- warmed to rcom temperature over 3 h. Then 10% aqueous potassium

- sodium tartrate tetrahydrate (Rochelle’s Salt) (30 mlL) and EtQAc (30 mlL) were ‘added and the solution

stired at room temperature over 30 minutes. The organic layer was separated and then dried (Na;SOL)

and concentrated to aftord 674 mg of tbutyl 3-(hydroxymethyt)azetidine-1-carboxylate (1-3) as a cruds

product {clear oif). The product was used directly in the next step without purlfication,
t-buty‘l 3-(hydroxymethyljazeiidine-1-carboxylate (674 ma. 3.60 mmof) was dissolved.in CHaCI

(13 mL, 0.25M) and then EtgN (1.0 mL, 7.20 mmol), DMAP {44 mg, 0.360 mmol), and meﬂ'\anesulfonyi

chlonde {0.31 mL, 3.96 mmol} were added sequentially at 0°C with the MsC) addition being done slowlv _

The solution was warmed to rt over 1 h. ARer 15k, saturated aquecus NaHGO, (50 mL) was addsd and
then the product was extracled with CHzClz (2 x 50 mL) and the combined organic extracts were washed
with brine (50 mL), dried (Na,SO.), concentrated, and purified by flash chromatography {Biotage Horizon -
10%EtOAc/Mexanes + 100% EfOAG) 1o afford 962 mg of (1-4) as an il {quantitative). -

NaH (95%, 96 mg, 3.93 mmol) was combined in DMF (10 mL) under N; at rt. 4- Bromopyrazule

(533 mg, 3.83 mmol) was then added and the mixure stirred a1 fl. After 30 minutes {1-4) was added and
" the solution heated to 95°C. After 2 h, saturated aguecus NH,CI (50 mL} was added and then 'EtOAC (50
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mL), The organic extract was dried (Na,504) and concentrated, and then run through a short pad of silica
gel with 50% EtOAc¢/Hexanes to afford 848 mg of crude (1-5) that was used directly in the next step (74%
crude yield). .

(1-5) (846 mg, 268 mmel), (1-8) (815 mg, 3.21 mmol}, [1,1-bis(diphenylphosphino)-
ferrocene)dichioropalladium {108 mg, 0.133 mmol), and KOAc (893 mg, 8.10 mmol) were combined in
DMSO (10 mL, purged with N; for 10 minutes) and then the solution was warmed to 80°C. ARer 16 h, the
solution was fitered through Celite and then H.0 {50 m{) and E1OAc {50 mL} was added. The organic
phase was extracted and dried (Na,S0,), concentrated, and then passed through a silica plug with 50%
EtOAGHexane. The solvent was concentrated 1o afford 1.2 g of crude (1-7) used directly In the next
step. ' _ :
The boronic ester (17) (4144 mg, 114 mmo). (1-8) (2890 mg, 7.60 mmol),
dichlorobis(triphenylphosphine)paltadium(il} (534 mg, 0.760 mmol), DME (40 mL, De-gassed for 30
minutes with Na), and 1N Na,COs {40 mL, De-gassed for 30 minutes with N;) were combined and heated
1o BO°C. After 16 h, the reaction was cooled to rt and E{QAc (80 mL) was added. The selution was
filtered through celite and then water (80 mL) was added. The organic layer was separated, dried
(NapSO.), and concentrated. The product was purified by flash chromatography to afford 1486 mg of (1-
9) as g tan solid {36 %) :

1 gram of DOWEX 50WX2-400 ion-exchange resin was pfepared by washing it with H,O (500
m), 1:1 HLO/MeOH, MeOH (5X 250 mL), CHCl, (500 mi), and hexanes (500 mL). The DOWEX was

then dried in a vacuum oven at 40°C for 1 day. (1-8) was dissolved in MeOH and then DOWEX (588 mg,

1.006 mmol) was added. The solution was stirred at rt for 2 h. The solution was then fitered ang the
resin was washed with MeOH (3X 200 mlL) and the wash was discarded. The resin was then washed

with 3.5M NHy/MeOH and collected. The solution was then concentrated to afford 374 mg of (1-1Q) as a -

gummy solid (78%).

To form compounds of fermula {1-11), the following exemplary procedure can be followed. 1
molar equivalent of (1-10) is dissolved in DMF or CHCl; and then base (3 molar equivalents) and/or
coupling reagent (1.5 molar equivalents) is added. To the solullon is added X-R {1.1 molar equivalent),
whera X is, fot example, Cl, Br, 1, OMs, COCI, CO, COOH, ethylene or carhonate and R is a desired
group such as those shown in the examples herein or similar groups. The resultant sotution is stired at st
for 4 h. H;O and EtOAc are added and the organic phase extracted, dried (Na;S0,), and concentrated.
The crude product can purified by purified by preparative HPLC or other methods well known in the art 1o
atford the product (1-11}).

General Procedure 2

CH
OH OH OMs
P e K el e 8
S R
2:2(52%)  23(2%) 24091%)
2-1
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3 Azetidinol (2-2): A reaciion mixture of N-benzhydrylazetidin:3-0) HCI salt {2.76 g, 10.0 mmof)
with palladium hydroxids, 20% Pd (dry base} on C (400 mg} in 50 mL of MeOH was hydrogenated at 56
psi for 48 h. The reaction mixture was filtered through Calite pad and washed well with MeOH. The fitrate
was concenirated under vacuum at room temperature water bath. The fesidue was treated with ether
(3x30mi) and the soivent is decanted. The solid was air dried to give 571 mg of HC! saft product (2:2) as
white solid {52% yield}. 'H NMR {400 MHz, DMS0-06) & ppm 3.33 (s, 1 H) 363 - 3.80 (m, 2 H) 3.93 -
4.08 (o, 2 H) 4.40 - 4.58 (m, 1 H) 6.18 (d, /=8.32 Hz, 1 H). '

3-Hydroxy-azetidine-1-carboxlic acid tert-butyl aster (3:3): To a cold (0°C bath) stirred soiution of
compound {2-2) (570 mg, 5.20 mmeY) in 10mL of EtOH was added E1;N {1.8 mL, 13.0 mmol} and di-ten-
butyldicarbonate {1.702 g, 7.38 mmol). The resulting mixiure of clear solution was stired al room
temperature overnight. The reaction mixture was concentrated by' vacuum. The residue was portioned
between EIOAc (200mL) and 0.5N citric acid solution (30mL; brine (30mL}. The organic layer was dried |
(Na;S0O,), then concentrated by vacuum to gi\-fe 899 mg (2-3) as clear oil (52%). 'H NMR {400 MHz,
chioroform-D) & ppm 1.42 (s, 9 H) 3.78 (dd, /=98.47, 4.42 Hz, 2 H) 4.13 (dd, 29,35, 5.57 Hz, 2 H) 4.49 -
4,63 (m, 1 H).

a.Methanasulionyloxy-azetidine-1-carboxylic acid tert-butyl ester (2-4): To a solution of compound
(2-3) (466 mg; 2.69 mmoal) with EtsN (0.75 ml; 5.38 mmol) and 4-(dimethylamino)-pyridine (33 mg, 0.269
ramoY) in 10 mL of CH,Cl. at 0°C was added methanesulfonyl chioride {0.25 ml 3.23 mmol). The resulting -
mixture of brown color solution was stirred at 0°C to room temperature for overnight. The reaction mixture
was quenched with NaHGO, , then partitioned betwesn CH,Cl, (200 mL) and saturated NaHCO, solution
{50 mL). The organic layer was dried (Na,SO,), then filtered through sm- gel pad, eluted with hexane:
EtOAG/:1: the filtrate was concentrated by vacuum to give 614mg (2-4) as yellow oil (91%yietd). 'H NMR
{400 MHz, chioroform-D) & ppm 1.43 (s, 8 H) 3.05 (s, 3 H) 4.08 (dd, .~10.36, 4.29 Hz, 2 H) 4.26 (dd,
1036, 6.82 Hz, 2 H) 5.11 - 5.26 (m, 1 H). '
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1-{3-Azetidine-1-carboxylic acid tert-butyl ester)-4-bromoprazole(2-6}: A 5 mt. microwave tube
was charge with compound (2-4) (304 mg, 1.21 mmol); 4-bromopyrazote (2-5, 178 mg, 1.21 mmol) and
NaH 60% in mineral ol (73 mg, 1.82 mmol.) with 2 mL of OMF. The resulting mixture was microwaved at
110°C for 30 minutes. The reaction mixture was partitioned between EtOAc (200 mL) and salurated
NaHCO, solution (2 x 50 mL);brine (50 mL). The organic layer was dried (NazS0O,), then concentrated by
vacuum to afford 360 mg of (2-6) as yellow oil (98%). 'K NMR (400 MHz, OMSOQ-D8) & ppm 1.36 - 1.43
(m, 9H) 4.08 (5,2 H) 4,18 - 431 (m, 2 H} 5.12-5.22 (m, 1 H) 7.67 (s, 1 H) 8.14 (s, 1 H).

tert-Butyl 3-[4-(4,4,5,5-tetramethyi-1,3-dioxeborotan-2-yl)- t H-pyrazol-1-yljazetidine-1 -carboxylate
(2-8): A reaction mixture of compound {2-6) (225 mg, 0.74 mmol) and bis(pinacolate)diboron (2.2, 227
g, 0.82 mmol) with KOAc (247 mg, 2.52 mmol) In 3mL of DMBO was purged with N for 15 minutes,
then PdClL{dppf2CH,Cl; (30 mg, 2.52 mmol) was added. The resulting mixiure was stirred at 80°C under
N, for ovemight. After it cooled down to room temperature, the mixture was filtered through Celite pad and
washed wall with EtOAc. The filtrate was extracted with H,Q (2 x 56 mL}, brine (50 mL). The organic tayer
was dried {Na;SOy), then concentrated by vacuum. The residue was then flitered through silica gel pad,
eluted with hexane:EtOAc/3:2.. The filtrate was concentrated by vacuum to give 250 mg of (2-8) as a ciear
oil (97% yield). 'H NMR (400 MHz, chioroform-D) § ppm 1.48 - 1.27 {m, 9 H) 1.26 - 1.34 (m, 6 H} 1.41 -

149 (m, 6 H) 4,22 - 4.33 (m, 2 H) 4.36 {t, J=B59 Hz, 2 H) 4.98 - 513 (m, 1 H) 7.83 (s, 2 H).

tort-Butyl 3-(4-{6-amino-5-{1-{2,6-dichioro-3-fluorophenylyethoxylpyridin-3-yl}-1 H-pyrazol-1-
yliazetidine-1-carboxylate (2:10): A reaction mixture of compound (2:8) (459 mg; 1.31 mmoi) and 3-{1- -
(2,6-dichtoro-3-fluorophenyljethoxy]- 5-iodopyridin-2-amine (2:8) {374 mg; 0.88 mmol) in 13 mL of
ethylene glyco! dimethylether, anhydrous (DME} was purged with N for 15 minutes, then Pd({ll}{FPFh;)zCl,
(46 mg, 0.07 mmol) was added and continued to purge with N; for another 15 minutes. Another t.O N
Na,CO; solution (3.9 mL; 3.9 mmol} was added after purging with N; for 15 minutes. The rasulting mixture
was stirred at 85°C under N, for overnight. The reaction mixture was fitered through Celite pad and
washed well with MeOH. The filtrate was concentrated by vacuum. The residue was partitioned between
EtOAc (200 mL) and saturated NaHCO; solution (2 x 50 mL); brine (50 mL). The organic layer was dried
(Naz504), then concentrated by vacuum. The residue was purilied by Biotage system (25 M, 100%
CH,Cly: 100% CH,CI, to 90% CH,Cl; with 10% MeOH}) to collect the desirad fraction to afford 421 mg of
(2-10) as a brown color grease (92% yield). 'H NMR (400 MHz, chloroform-D) & ppm 1.17 - 1.26 {m, 9 H)
1,80 - 1.87 (m, 3 H) 4.04 - 4.18 (m, 2 H) 4.20 - 4.33 {m, 2 H} 4.34 - 4.41 (m, 1 H) 4.79 (s, 2 H) 5.02 (d,
J=7.50 Hz, 1 H) 7.04 (t, J=8.46 Hz, 1 H} 7.33 - 7.41 (m, 1 H} 7.44 - 7.52 (m, 1 H} 7.58 - 7.58 (m, 1 H} 7.59
-7.65 {m, 1 H) 7.72 - 7.78 (M, 1 H); LCMS caled for CoHACLFNO; (M+H) 523, found 523.

5-(1-Azetidin-3-yl-1 H-pyrazol-4-yi)-3-[1-(2,6-dichloro-3-fluorophenyljethoxy) yridin-2-amine 211):
A reaction mixture of compound {2-1Q} (42t mg; 0.81 mmol) with 4.0 M HCl in dioxane (2.0 mL; 8.1 mmol)
in SmL of CHCl, was stirred at room temperature for 2.0 hours. The reaction mixture was concentrated
by vacuum. The residue was treated with EtOAc. The precipitated solid was filtered off and washed well '
with EtOAc. hexans, then dried under vacuum to give 275 mg of (2:11) as a sand cotor solid of HCI salt
(81% yield). "H NMR (400 MHz, DMSO-D6} & ppm 1.79 - 1.88 (m, 3 H) 3.58 (s, 1 H} 4.35 (5, 4 H) 5.40 (s,
1 H) 6.23 (d, &=6.57 Hz, 2 H) 7.09 (s, 1 H) 7.40 - 7.54 (m, 1 H) 7.59 {dd, J=8.84, 5.05 H2, 1 H) 773-7.83
(m, 1 H) 7.86 (s, 1 H) 8.12 (s, 1 H} 9.20 (s, 1 H). LCMS calcd for C1gHhaClFNsO (M+H) 423, lound 423.
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Compounds of formula 2:12 can be pre%pared by. the following exemplary procedure: To a reaction
mixture of compound (2-11) (1.0 eq.) with EtsN (2.0 eq.) in 2.0 mL of DMF at room temperature is added
alky! bromide (1.1 eq.). The resulting mixture is stirred under N at room temperature for overnight. The
reaction mixture is partiioned batween EtOAC (200 mL) and saturated NaHCO, sotution (2 50 mL); brine

5 (50 mL). The organic fayer is dried (Na:SOa).:,then concentrated by vacuum, fhe residue is purified by
Dionex éyslem (5% to 85% MeCN:HO w 0.1% HOAc butier) to collect the desired fraction to afford (2-
Altematively, compounds of formula 2-12 can be prapared by the following exemplary procedure:
To a reaction solution of alkyl amine (1.0 eq.} with iPrsEtN (diisoprppyiethylamine) (30eq.)in2.0mLof .
10 DMF is added HATU (1.5 eq.). After stirring for 30 minutes, compound (2:11) {1.0 eq.) is added. The
resulling mixiure is stired at room temperature for overnight. The reaction mixture is partitioned between
EtOAG {200 mL) and saturated NaHCO; solution {2 x 50 mL) and brine (50 mL}. The organic layer is dried
{NayS0,) and concentrated by vacuum. Tha residue is purified by Dionex System {5% 1o 95% McCN:HO
w 0.1% HOAG) to collect the desirad product to afford (2:12). :
15

General Procedure 3:

N L 50 PR
0 _N—N’bﬂm
o~ . MeSOl 33 ¢
’ Qlﬁoc @50 o " “NBee
Nal/DMSO ' —_— B,
0o ? NaH/DMF/ Q0
1 ' 90°C
. 32(69%)
, : : _ 34 (89%) 5
’ - [ ' OH OH
Gl CH; N—N/\b N-N/\b
F AN 4 _NBac - P NH
o N |
Cl gH, ( - 4M HCl/Dioxane Cl CH; I\

35 - F o N i F. 2N :
PA()(PPhy)Cly/ o N (O . NHe
Na,COyDMEBS'C

3-6 (68%) 3.7 (63%)

ten-Buty! 1-oxa-8-azaspirof{2.5joctane-6-carboxylate (3:2): A solution of dimethylsuffoxonium
20 methylide was prepared under N, from NaH 60% dispersion in mineral oil (440 mg; 11.0 mmol) and
trimethylsufoxanium iodide (2.421 g; 11.0 mmo) in 5 mi of anhydrous DMSO. Another solution of 1-Boc-
4-oxo-1-pipefidincarboxylate (3:1, 1.993 g; 10.0 mmol) in 5 mL of DMSO was added dropwise. The
resulﬁnﬁ mixture was stired. at 55°C for 8 hours. The cooled reaction mixture was poured into ice-H;0O
and extracted with EtOAc (2 x 200 mL). The combined organic layers were washed with H;O (50 L);
25  brine (5 OmL) and then dried (N&;$0,), then cgncentrated by vacuum to give 1.4791 g of (3-2) as a yallow
oif {69% yie'd). "H NMR (400 MHz, cr-.lomfo_nn'j-m 8 ppm 1.37 - 1.52(m, 11 H} 1.71 - 1.84 (m, 2 H) 2.63 -

272 (m. 2 H} 3.35 - .49 (m, 2 H) 2.62 - 3.78 (fn, 2 H). - '
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tert-Butyl 4-hydroxy-4-{[4-(4 4,5, 5-1etramethyl-1,3,2-dioxaborolan-2-yi)-1H-pyrazol-1-
ylimethyl}piperidine-1-carboxylate (3-4): A reaction mixture of compound (3-2) (214 mg: 1.0 mmol) and 4-
(4,4,5,5tetramethyl-1,3,2-dloxaborolan-2-yl)-1H-pyrazole (33, 194 mg; 1.0 mmol) with NaH 60%
dispersion in mineral olf (60 mg; 1.5 mmo!) in 3mL of DMF was stied at 90°C for 3 hours. Tha reaction
mixture was panitioned between E1OAc {200 _mL) and saturated NeHCO, salution (50 mL) and brine (50
mL). The omanic layer was dried (Na:80,) and concentrated by vacuum to give 381 mgof (3-4)as a
yollow grease (89% yield). 'H NMR {400 MHz, chloroform-D) & ppm 1.21 - 1.34 {m, 12 H) 1.39 - 1.50 (m,
9 M) 1.56 - 1.78 (m, & H) 3.14 (s, 2H) 3.72 - 3.91 (m, J=32.34 Hz, 2 H) 4.05 (6, 2H) 7.65 (5. 1 H) 7.80 (s,
1 H)8.00 (s, 1 H). LCMS calcd for CooHaBN:O; {M+H) 408, found 408. HPLC purity 85%.

tort-Butyl 4-{{4-{6-amino-5-{1-(2,6-dichloro-3-fluoraphenyl)ethoxylpyridin-3-yl}-1 H-pyréznld -
yI)meihyiH-hydmxyplperidine-1 -caboxylate (3-6): A reaction mixture of compound (3-4) (361 mg; 0.89
mmol) and 3-{1-(2,8-dichtaro-3-flucrophenyl)ethoxy)-5-iadopyridin-2-amine (3:5) (378 mg; 0.89 mmol} in
9.0 mL of ethylene giycol dimetnylether, anhydrous (DME) was purged with N, for 15 minutes, then
PA(II}{PPh;),Cl; {32 mg, 0.05 mmo!) was added and continued 0 purge with N; for anothar 15 minuies.
Another 1.0 N Na,CO; solution (3.9 mL; 3.9 mmol) was added after purging with N, for 15 minutes. The
resulting mixture was stired a1 85°C under N; for ovemight. The reaction mixiure was fitered through
Celite pad and washed well with MeOH. The fitrate was concentrated by vacuum.. The residue was
partitioned between EtQAc (200 mL) and saturated NaHCO; solution (2 x 50 mL); brine (50 mL). The
organic layer was dried {Na;SO,), then concentrated by vacuum. The resldue was purified by Dionex
system (25% t0 95% MeCN:H0 w 0.1% HOAc buffer) 1o coflect the desired fraction to afferd 147 mg of
(3-6) as a white solid (28% yield). 'H NMR (400 MH2, OMSQ-D6) 8 ppm 1.34 - 1.39 (m, 8 H) 1.70 - 1.77
(m, 2 H} 1.79 (d, J=6.57 Hz, 3 H) 3.06 (d, ,=12.63 Hz, 2 H) 3.62 (s, 2 H) 4.03 (s, 2H) 4.79 (s, 1 H) 5.66
(5, 2 H) 6.08 (d, J=6.82 Hz, 1 H) 6.86 (¢, J<1.52Hz, 1 H) 7.44 (t, J=8.72 Hz, 1 H) 7.51 - 7.58 {m, 2 H) 7.58
- 7.65 (m, 2 H) 7.78 {d, J=1.52 Hz, 1 H) 7.78 (5, 1 H). LCMS cailed for CorHarClFNsO4 (M} 581, found
581, HPLC purity 87%. .

4{(4-16-amino-5-]1-{2,6-dichloro-3-fluorophenyllethoxylpyridin-3-yl}- 1 H-pyrazol-1-
yiimethyllpiperidin-4-cl (3-7): A reaction mixture of compound (3-6} (145 mg; 0.25 mmol} with 4.0 M HCl In
dioxane (2.0 mL; 8.1 mmel) in Smi of CH,CY; was stired at room temperature for 2.0 hours. The reactlon
mixture was concentrated by vacuum. The residue was purified by Dionex system (5% to 95% MeCN:H;0
w 0.1% HOAc buHer) to collect the desired fraction to afford 76 mg ot (3-7) as a yellow grease (63%
yietd). 'H NMR (400 MHz, DMSO-D6) & ppm 1.41 - 1.55 (m, 2 H) 1.59 - 1.71 {m, 2 H) 1.81 (d, /=6.57 Hz,
3 H) 2.88 - 3.00 (m, 2 H) 3.02 - 3.14 {m, 2 H) 4.08 (s, 2 H) 5.17 (3, 2 H} 6.14 - 6.27 (m, £6.57 Hz, 1 H}
7.05 (s, 1 H) 7.40 - 7.49 (m, /=8.72, 8.72 Hz, 1 H) 7.51 - 7.60 (m, /=9.09, 480 Hz, 1 H} 7.63 (s, 1 H) 7.76
(s, 4 H}7.91 (s, 1 H) 8.51 (s, 1 H) 8.81 (s, 1 H). LCMS calcd for CxyH2iClaFNSO; (M+H} 481, found 481.
HPLC purity 98%. Anal. (CoHaClFN:0,x2. 2HOACK2.3H;0) C,H,N.

Gen B dyre 4:
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Ethyt 2.{(4-bromo-1 Hpyrazok 1-ymethyljcyclepropanacasboxylate (4-3): To a reaction solution of
ethyt 2-(hydroxymethyl)cyclopropanecarboxytate (4:1) (577 mg; 4.0 mmal) with EtN (1.1 mL; 8.0 mmol)
and DMAP (49 mq, 0.4 mmot) in 12mL of CH;_C!}' al 0°C was added methanesulfonyl chloride (0.4 mL; 4.8
mmol). The resulting mixture ot brown color suspension was stirred at.0°C to room temperature under N
tor ovemnight. The reaction mixture was quenched with NaHCO,, then partiticnad between CH,Cl, (200
mL) and saturated NaHCO, solution {S0 mL), bring (50 mL}. The arganic layer was dried {(N8,S04), then
fitered through silica gel pad, eluted with hexane:EtOAC/1:1. The filtrate was concantrated by vacuum to
give 880 mg of ethyt 2-_{[(methytsulfony!}oxy]methyi}cycloprobanecarboxylate as a yellow oil (38% yield).
14 NMR (400 MHz, chioroform-D) & ppm 0,91 - 1.02 (m, 1 H) 1.26 {q, J=6.99 Hz, 3H) 129 - 136 (m. 1 H}

1,83 1.74 (m, 1 H) 1,78 -1.92 (m, 1 H) 3.02 (5, 3H) 3.99 - 4.24 (m, 4 H).

A reaction mixure of éthyl 2-{[{meihylsulfoqyl)oxy]mathyl}cycIOpropanecarboxylale (880 mg; 4.0
mmol), 4-bromapyrazole (4-2, 588 mg, 4.0 mmol) and NaH 60% in mine ral oil (240 mg, 6.0 mmol) with 3.0 -
ml. of DMF was formed. The resulting mixture was stirred at 9d°c under I;'a for four hours. The reaction
mixture was partitioned between EYOAC (200 mL) and saturated NaHCO; solution (2 x 50 mL); brine (50

- mL). The arganic layer was dried (Na;SQ,), then concentrated by uacm,lm_-'lo afford 812 mg of (4-3) as a

yeltow oil {74%). 'H NMR (400 MHz, chloroform-D) & ppm 0.85.(dd, J=7.96, 3.16 Kz, 1 H} 0.88 - 0.98 (m,
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1 H)1.18-1.29(m, 3H) 1.56 - 1.71 {m, 1 H) .79 - 1.84 (m, 1 H)3.86-4.08 (m, 2H) 4.07 - 417 {m, 2 H)

7.45 (d, J=3.79 Hz, 2 H}. LCMS calcd for CygHi58rN, 0z (M+H) 274, found 274, HPLC purity 95%.

Ethyl ' . 2.{[4-(4,4 5 5-1etramethyi-1,3-dioxoborolan-2-yi)- 1 H-pyrazot-1-yijmethyl}
cyclopropanscarboxylate (44): A reaction mixture of compound (4-3) (812 mg, 2.97 mmol) and
bis(pinacatata)diboron {906 mg, 3.57mmof) with KOAc (991 mg, 10.1¢ mmol) in 10.0 mL of DMSO was
purged with N, for 15 minutes, then PdCl(dppf);CHCl, (122 mg, 0.15 mmol} was added. The resulting
mixture was stirred at 80°C under N, for overnight. After cooling down to room temperature, the mixture
was filtared through Celite pad and washed well with EtOAc. The filtrate was extracted with MO (2 x 80
mL}, brine (50 mL), The organic layer was dried (Na»S0.), then cancentrated by vacuum. The residue
was then filtered through silica gel pad. and eluted with hexane:EtOAC/3:1. The tiftrate was concentrated
by vacuum to give 945 mg of (4-4) 85 a yellow oil (98% yield). 'H NMR (400 MHz, chloroform-D) & ppm
0.85 (cd, &7.83, 3.03 Hz, 1 H) 0.90 - 0.96 {m, 1 H) 1.20- 1.24 {m, 3H) 1.29 - 1.34 (m, 12 H) 1.62 - 1.7
(. 1 H) 1.84 - 1.97 (m, 1 H) 3.96 - 4.07 (m, 1 H) 406 - 4.14 (m, 2 H) 4.15 - 4.28 {m, J=14.27, 644 Hz, 1
H) 7.73 (s, 1 H) 7.77 (s, 1 H}.

Ettwl 2-[(4-{B-amino-5-1 -{2,8-dichloro-3-tuorophenyliethoxylpyridin-3-yi}-1 H-pyrazcl-1-
yhmethylcyclopropanecarboxylate (4-5): A reaction mixture of compound (4-¢) (643 mg, 2.01 mmal) and
3-{1-{2,6-dichlora-3-fluorophenyl)ethoxy]-6-icdopyridin-2-amine (4:5) (572 mg; 1.34 mmol) in 20.0 mL of
ethylane glycol dimethylether, anhydrous (DME) was purged with N, for 15 m?nules, then Pd{lI}{FFPh,).Cla
(71 mg, 0.1 mmol) was added and continued to purge with N, for another 15 minutes. Another 1.0 N
Na,COs solution (6.0 mL; 6.0 mmol) was added aher purging with N, for 15 minutes. The resulting mixture
was stired at BS°C under N, for overnight. The reaction mixture was filtared through Celite pad and
washed well with MeCH. The filtrate was concentrated by vacuum. The residue was partitioned betweaen
EtOAc (200 mi) and saturated NaHCO, sohlltion (2 x 50 m); brine (50 mL}. The organic layer was Oried
{Na,50,), then concentrated by vacyum. The residue was purified by Blotage system (25 M CH.Cl;
$00%; CH,Cl, 100% to 90% CH,Cly:10% MeOH) to cellect the desired fraction to atford 600 mg of (4-8)
as a brown color grease {91% vield). 'H NMR (400 MHz, DMSO-D8} 8 ppm 0.86 - 1.10 (m, 2H} 1.15 (1,
J=7.07 Hz, 2 H) 1.74 (5, 3 H) 1.79 (d, J=6.57 Hz, 3 H) 3.95 - 4.14 (m, 4 H) 5.66 (s, 2 H) 6.08 (d, »=6.57
Hz, 1 H) 8.8B (s, 1 H) 7.43 (t, J=B.72 Hz, 1 H) 7.49- 7.62 (m, 2 H) 7.73 (s, 1 H} 7.88 {s, 1 H}. LCMS caled
for CaaMzsClFN.Oy (M} 484, found 484. HPLC purity 95%.

2-{{4-({8-amino-5-[ 1-(2,6-dichloro-3-flucrophenyljethoxy]pysidin-3-yi}-1 H-pyrazol-1-
yimethylcyclopropanecarboxylic acid {4-7): To & reaclion solution of compound (4-8) (377 mg, 0.76
mmal) in 5.9 mL of MeOH at room temperature under N, was added ancther solution o 2.0 N NaOH (2)
(1.5 mL, 3.04 mmol). The resulting mixture was stired at B0°C for 3 hours. The reaction mixture was

concentrated by vacuum to remove most of the MeOH and acidified by 2 M HCI to pH 4.0. The mixture

was exiracted with CH,Clp (2 x 200 mL); the organicl layers were washed with brine (50 mL}, and dried
{Na;SO4) and concentrated by vacuum to give 324 mg of (4:7) as a yellow solid. (92% yield). 'H NMR
(400 MHz, DMSO-DS6)  ppm 0.92 - 1.04 {m, 2 H) 1.57 - 1.72 (m, 2 H} 1.76 - 1.80 (M, 3 H} 3.98 - 418 (m,
2H)6.46 (s, 2 H) 6:89 - 7.02 {m, 1 H) 7.29 - 7.52 (m, 2 H) 7.52 - 7.63 {m, 2 H) 7.73 (d, J=1.52 Hz, 1 H)
794 (s, 1 H) 12.19 (s, 1 H). LCMS caled for CaH1CLFN.Os{M-H) 463, found 463. HPLC purity 87%.
2-{(4+{6-aming-5-{1-(2,8-dichoro-3-flucrophenyliethoxylpyridin-3-y))-1 Hpyrazol-1-ylimethyl]-A-
meihylcyclopropanecamoxamide {4-8) (R = Me, R' = H): To a reaction solution of (4:7) (1.0 eq.) with
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(Pr,EtN (2.0 eq.) in 1.0 mL of DMF was added HATU (1.5 eq.). After stirring for 30 minutes, aﬁqﬂamine
{1.1 eq.) was added. The resulling mixture was stirred at room temperature for ovemight. The reaction
mixture was partitioned between EtOAC (200 mL) and saturated NaHCQ; solution (2 x 50 ml.) and bring
{50 mL). The organic fayer was dried (Na;S0,) and concentrated by vacuum. The sample was free based
by partitioning between EtOAc (20D mL) and saturated NaHCO4 solution (50 mL) and brine (50 mL). The
organic layer was dried (Na;50,) and concentrated by vacuum, The residue was treated with 1.0 mL of
H.0 and lyophilized to afford (4-8). ) '

General Procedure 5:

. CH,
H-.C

N—N
Q N— N CHa

>f\ﬂ/ oy cur__ -
5 ?— OMF, 50°C /B

H
H3C. CHy . ' H3
DCH; o
NN :
- 0
PA(PPRy)Cly & " cHy | LiOH
N '
Na;COa, DMEIH;O MeOH:I-IzO
a7c NH
¢l :
‘ F 54 F ﬁ
) HeC CHy n } h ’
N—N ~TN “CHj
C
y Q_N/\/‘\?/ Hy o -
CHq : .
HOBT, ENG o cH
. n .
DMF 0
NH .
dc: . : 5_3.
F

To a solution of 4-(4.4,5,5-tetramathyl-[1,3 2]dloxaborolan-2-yl)-1H-pyrazole (5 g, 25.77 mmol)
and 2-bromo-2-methyi-propionic acid methyt ester (12.6 g, 27.06 mmol) in DMF (85 mL), was added
Cs,C0; (12.6 g, 38.65 mmol).. The reaction mixure was heated t0 90°C in an-oll bath ovemight. The
réaction solution was cooled to room temperature, and partilioned between water and ethyl acetate. The
combined ethy! acetate solution was washed with water five times, dried over Na;SC,, and concentrated
to give the product 2-methyl-2-{4-(4,4,5 5-tetramathyl {1 .3,2]dioxaborolan-2-yl)-pyrazol-1-yi] propionic acid
methyl aster {4.776 g, 63% yiald).

To a solution of 3-[1-(2,8-dichloro-3-fluoro-phenyl)- ethoxy]-5-iodo-pynd|n-2 -ylamine (6.363 g,

14.901 mmol) and 2-methyl-2-{4-(4,4,5 5-tetramethyl-{1 .3 2]dioxaborotan-2-yl}-pyrazol-1-yl] propionic acid
mathyl ester (4.6 g, 15.64 mmol) in DME (27 mi) was added a solutlon of CsF (6.79 g, 44.7 mmol} in
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water (9.3 mL). The reaction mixture was degassed 3 times with Na. Pd{dppf)CH,Cl. was added and the
reaction mixture was degassed 3 times with N;. The reaction was heated to 120°C in the microwave
(subsequent Pd was added in intervals of 30 minutes until the reaction was complete). Water was added
and the reaction was extracted with EtOAg, dried over Na,S0., and concentrated to give 2-(4-{6-amino-5-
[1-(2.6-dich!oro—3-it:oro-phenyl)-emoxy]-pyridin-3-yl]-pyrazol-1-yl)-z-methyl-propionic acid methyl ester.
The crude product wes purified by a silica gel column chromatography with a gradient of 25%-50%
EiCAchexanes to provide 2-(4-{6-Amino-5-{1-(2.G-dichloro-s-ﬂuoro-phenw)-emoxy]-pyri‘din-3-y|}-pyrazol-
1-y)-2-methyl-proplonic acld methyt ester (1.46 9, 21% yield) with a R, 0.11 (50% EtOAc/hexanes).

To a solution of the methyl ester (2.92 g, 6.25 mmol) in MeOH (31 mL} was added a solutlon of
LIOH {450 mg, 18.76 mmol) in water (6.25 mL). The reaction was heated 1o 60°C until LCMS showed
complete hydrotysis (about 45 minutes), The MeOH was removed in vacuo and MeOH (2.5 mL} and
water (1 mL) was added. The pH was adjusted 1o pH & with 1N HC), in which the product precipitated out.
The 2-{4-{B-amino-5-{1 -(2,6-dichioio-3-fluoro-phenyl}-ethoxyl-pyridin-3-yi}-pyrazol-1-yl) -2-methyl-propionic
acid product was obtained after filtration (2.825 g, quant.).

To a sofution of 2-(4-{8-amino-541-(2,6-dichloro-3-flucra-phenyl)-ethoxyl-pyridin-3-yl}-pyrazoh-1-
yl)-é-mehyl-pmpionic acid (1.00 g, 2.20 mmol) in DMF {5.5 m\.) ware added HOBT (300mg, 220 mmd).
EDC (633 mg, 3.30 mmol), and N,N-dimethy-propane-1,3-diamine {225 mg, 2.20 mmol). The reaction
was stirred overnight at room temperature. The reaction was then purified by reversed phase C-18 prep
HPLC eluting with acetonitrile/wates with 0.1% acetic acid to afford 2-{4-{6-amino-5-[1+(2.6-dichloro-3-
ﬁuom-phenyi)-ethoxyl-pvridin-:i-yi}'pyrazold-yi)-N-(&dimethylamino-propyl}-isobutyramide (170 mg, 14%
yield).

General Procedure 6:
Gl CHy | {BochOOMAP % N . 0 _B/O Pd{dppfiCla
d 3 N{Bac)z % KOAC/OMSO
HsG, CHy
H;,G ¢
H:C CHa Hy P/Bm
HCVdiuane Pd(PPhalzCh "
' Na;COy, OMEM,0 579G
e, N

N{BOc)2
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¢l CHy &Y
G CHy 7 M HCydioxane 3 “ U,
M T orCe o
NH,

To a solution of 5-bromo-3-[(A)-1-(2,6-dichlorg-3- ﬂuaro-phenw)-ethoxy]-pyndm -2- ylarn:ne (12.83
g, 33.76 mmol) in anhydrous DMF (100 mL} was added di-tert-butyl dicarbonate (21.25 g, 97.35 mmol)
and 4-dimsthylaminopysidine (0.783 g, 6.49 mmol}. The reaction was stirred at amblent temperature for
18 hours under nitrogen. To the mixture was added saturatsd NaHCQ; solution (300 mL}, and extracted
with EtOAC (3x250 mL). The combined extracts were washed with water {5x100 mL), sat. NaHCO;, and
brine, then dried over Na,SO,. After fitration, evaporation, and high vacuum drying, di-bac protected 5-

. bromo-3-[(F)-1-(2.6-dichloro-3-tiuoro-phenyl)-ethoxy]-pyridin-2-ylamine was obtained as an off-white foam

solid {19.59 g, 100% yield). "H NMR (DMSO-gs, 400 MHz} 5 8.18 (d. 1H} 7.83 (d, 1H), 7.59 (dd. 1H),
74.8(1 1H), 6.25 (q. 1H), 1.75 (d, 3H), 1.39 (s, 9H), 1 19 (s, OH).

To a solution of the di-boc protected 5-bromo-3-[(R)-1-(2,6- -dichtoro-3-fluoro-phenyl}-ethoxy)-
pyridir-2-ylamine (19.58 g, 33.76 mmof) in OMSQ {68 mL) was added potassium acetate (11.26 g, 114.78
mmol) and bis{pinacolato)diboron (10.29 g,' 40.51 mmol). The mbaure was degassed and charged with
itrogen three times, then Pa(dppfiCl CH,Cl, (1.38 g, 1.69 mmof) was added. The reaction mixture was
degassed and charged with nitrogen three times, and then stirred at 80°C oll bath under nitrogen for 12
hours. The reaction was cooled to ambient temperaturs, dituted with ethy! acetate (100 mL), and filtered

through & celite pad which was washed with ethyl acetate. The combined ethyl acetate solution {700 mL)

was washed with water (5x100 mL), brine (1C0 mL), and dried oves Na S0,. After filtration and
concentration, the residue was purified on a silica gel column eluting with EtOAc/Hexane (0%-50%) to
pravide di-boc protected 3-[(51-1-(2,6—dichloro-3-ﬂuoro-phenw)ethoxy]-s-_[d.4.5.5-tetramemy1-
[1.3.2]dioxaborolan-2-y)-pyridin-2-ytamine as a foam sold 120.58 9. 97% vleld). 'H NMR (DMSO-dg, 400
MH2) § 8.20 (d, 1H), 7.70 {d, 1H), 7.63 (dd, 1H), 7.47 {8, 1H), .20 {g. 1H), 1.73 (d, 3H), 1.50-1.13 (m,
30H. .
To a solution of diboc protected 3{(R)-1-{2,6-dichloro-3-fluoro-phenyl)-ethoxyl-5-(4.4.5.5-

‘ tetramethyl{1,3,2]dioxaborolan-2-yl)-pyridin-2-yiamine {20.34 g. 32.42 mmol} in CH.Cly (B0 mL} was

added a solution of dry HCI in dioxane (4N, 40.5 mL, 162 mmol). The reaction solution was stimed at
40°C oil bath under nitrogen for 12 hours. - The reaction mixture was cooled to ambient temperature,
diluted with EtOAc {400 mL), then washed carefully but quickly with saturated NaHCO, until the water
layer was basic {pH>8). The organic layer was washed with brine, and dried over Na;$0O,. After filtration,
evaporation, and high vacuum drying, 3-{(R)-1-(2,6-dichioro-3-lucro-phenyt)-ethoxy)-5-(4,4,5,5-
tetramethyl-{1.3.2]dioxaborolan-2-yl)-pyridin-2-ylamine was obtained as an off-white foam solid (13.48 g,
97% yield). ‘H NMR {DMSO-d;, 400 MHz) § 8.01 (g, 1H), 7.27 (¢d, TH}, 7.17 {d, 1H), 7.03 (1, 1H}, 6.32 (q,
1H), 5.08 (bs, 2H), 1.81 {d, 3H), 1.30 (s, 6H), 1.28 (5, 6H).
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To a stirred solution of 3-[(5’)-1-(2,a-dich!oro-S'fluoro-phenyl)-ethoxy]-s-(4,4,5.5-tetramethyl-
8 3,2]dioxaborolan-2-yi}-pyridin-2-ylamine (4.2711 g, 10.0 mmol) and 4-(4-bromo-pyrazol-1-yl)-piperidine-
1-carboxylic acid tert-butyl ester (see procedure 11) (3.9628 g, 12.0 mmol) in DME (40 mL) was added a
solution of Na,CO; (3.1787 g, 30.0 mmol) in water (10 mL). The solution was degassed and chergad with
nitrogen three times. To the solution was added Pd(PPhy)Clz (351 mg, 0.50 mmof). The reaction
solution was degassed and charged with nitragen again threa times. The reaction solution was stired at
87°C oil bath for about 16 hours (or until consumption of the borane pinacol ester), cooled to amblent
temperature and diluted with EtOAc (200 mb). The reaction mixture was filtered through a pad of celite
and washsd with EtOAc. The EtOAc solution was washed with brine, dried - over Na,S0,, and
concentrated, The crude product was purified on a sifica gel column eluting with EtOAc/hexane system
(0% E10AC to 100% EtOAC) to afford 4-(4- -[6-amino-5-[{ A)-1-(2,6-dichlaro-3-fluoro- phenyi)-ethoxy]-pyridin-
3-yij-pyrazol-1 yi)-plpendma-1-carboxyhc acid tert-buty! ester (3.4167 g, 85% yleld, ~95% purity) with a Rf
of 0.15 (50% E10Ac/Hexanes). MS nv/e 550 (M+1)".

To a solution of 4-(4-{6-amino-5-[(A)-1 -(2,6-d‘|chioro-a-ﬂuoro-phenyl}-emoxy]-pyridin-a-yi}-pyrazol-
1-yl)-piperidine-1-carboxylic acid tert-butyl ester (566.7 mg, 1.03 mmol) in methanol (5 mL) of
dichloromethane (30 mL) was added 4N HCVdioxane {15 mL). The solution was stired for about 1 hour
or until the de-protection was oomplete The solvents were evaporated and the residue was dissolved in
methans! and purified on a reversed phase C-18 preparative HPLC eluting with acetonitrile/water with
0.1% acetic acid from 5% to 30% with a linear gradient. Afer Iyophilization, 3-{(A-1-(2,6-dichloro-3-
flyoro-phenyl)-ethoxy]-5-(1-piperidin-4-y-1 H-pyrazak4-yl)-pyridin-2-ylamine acetate was oblained as a
white solid {410 mg, 78% yield, 100% HPLC purity, 96.4% ee). 'H NMR (DMSO-d;, 400 MHZ) § 7.84 (s,
1H), 7.68 (d, 1H}, 7.50 (dd, 1H), 7.46 (s, 1H), 7.37 (1, 1H), 6.83 (d, 1H), 602 {g, 14}, 5.57 {bs, 2H), 4.09
(rn, 1H), 2.98 (m, 2H), 2.53 (m, 2H), 1.88 (m, 2H), 1.82 (s, 3H), 1.73 {d, 3H), 1.70 {m, 2H). MS m/e 450
(M+1)".

General Procedure 7;

Wt N)_/o'“‘ QoM
N P
() o
';'-N NN
7 j\/o p on N—N
G
1 Ha Ci Gl Cty /I MeOH: HZO (4:1)
N NEw CH Ol N Ha ]
MHz N X
Cl Ha Nt

F |
F

To a suspension of 3-[1-(2,6-chhIoro-3—ﬂuoro-phenw)-ethoiy]-s-{l-piperidln-#»ymH-pyrazo'.—4-
yi-pyridin-2-ylamine as the HCI salt (procedure 6) (150 mg, 0.268 mmol) in CH,Cl, (2 mL) was added
NE1; {0.121 mi, 0.863 mmed) and stirred for 30 minutes at room temperature. The reaction was cooled t0
0°C and acetic acid chlorocarbonylmethyl ester was added and stirred for 1 hour at room temperature,
The reaction was menfiiored by LC-MS and after coh‘npiele conversion 1o the desired product, water (2 mL)
was added. The reaction was extracted with EtOAC (4 x 10 mL}, dried over Na,SO,, and concentrated to
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give quantitative yield of acelic acid 2-[4-{4-{6-amlno-5—11-(2,6-dichloro-3-ﬂuoro-phen§I)-emoxy]-pyridin-a-
yl}-pyrazol-1-yl)-piperidin-1-yi]-2-oxo-ethyl ester {164 mg, quant). '

Ta solution of acetic acid 2-{4-(4-{5-amino-5-[1-(2.B-EIichImo-a-ﬁu6’ro-phe’nyl)-emoxy]-pyridin-3-yl}-
pyrazoi-1-yl)-piperidin-1-yl}-2-oxo-ethyl ester (164 mg, 0.298 mmol) In MeOH (4 mL) was added LIOH (7
mg, 0,298 mmol) dissoived in 1 ml_ of water. The reaction was stired for 30 minutes al room temperalure
in which LC-MS showed complete conversian to the 1-[4-(4-{6-amino-5-{1—(2,6-dich|oro-3-ﬂuoro—phanyl}-
eﬂwoxy]-pyrldin-a-yl}-pyramld-yl)-piperidin-1-yll-2—hydroxy-emanone. The product was purifled on a
reversed phase C-18 preparative HPLC eluting with acetonitrifeswater having 0.1% acetic acid from 10%
10 40%. '

General Procedure 8;

Y
T 1LBRYTHFAlOC O CHy 3
2. 80,6 ONHCVH0/MeOH o XN

cl "t ' NH;

A 100 mL of flask with a stir bar was dried in an oven and cooled in a dry nitrogen atmosphere.
The flask was equipped with a rubber syringe cap. The flask was immersed in an ice-water bath under
nitrogen, and 1.6 mL (1.6 mmo!) of 1.0 M borane solution in THF was introduced. 'Then'2-(4-{5-Amino-6—
[1-{2,6-did150ro-3-ﬂuom-pheny!)-emoxy]-pyrazin~2-y(}-pyrazoi-1-yl)-z-mthyl-propiomg acid (procedure 5)
{0.1 g, 0.221 mmol) in anhydrous THF (1.0 mL) was introduced. The resulting mixture was stirred at
ambient temperature under nitrogen for 5 hours, and & N HCI (1.1 mL) was added slowly, and then H,0
(1.1 mL} and MeOH (7.4 mL) were introduced. The reaction mixture was stimed continually overnight.
Most of solvents were evaporated in vacuo, and then a 1 N NaOH solulion was used 1o adjust pHio 11,
Water was added, and the solution was extracted with EtOAc (3x30mL) and dried over Na;SO,. After
filtration and concentration, 1he crude product was purificd with a severse phase pre paratlve HPLC éluting
with acetonitrile/water containing 0. 1% acetic acid from 10% to 60%. After lyophilization of the pure

~ fractions, 2-(4-{5-amino-5-[1-{2.6-dichloro-s-lluoro-phenyi)-emoxy]-pyﬁdm-a-yi}-pwazoi-1-yl]-z-mathyl-

propan-1-of acetate was obtained as a white solid { 21mg, 22% yiald).

Gengral Procedure
. : r
X ' C
N OH NaH/THF OJI\fN
a.)\fN *R_G/\ N R'g NH
Reflux - . 2

NH,
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To an ice cooled solution of substituled benzyt alcohol- (1.0 molar equivalent) and anhygrous
tetrahydrofuran (0.14 M) is added sodium hydride (1.0 molar equivalent} stbwly under nitragen
atmosphere.  After stiting for 30 minules, 3, 5-dibromopyrazin-2-ylamine (1.0 molar equivalent) In
tetrzhydrofuran (0.56 M) is added vla an addition funnel at a fast dropwise' rate. Once the addition is
complete the Ice bath is removed and the reaction refluxed under nitrogen and monitored by reversed
phase HPLC. After 18 h HPLC typically shows that the majority of the sterting 3,5-dibromopyrazin-2-
ylamine has been consumad and the reaction is allowed 1o cool to room temparature. The reaction
mixture is concentrated, diluted with ethyl acetate, and washed with brine. The organic layer is dried over
anhydrous magnesium sulfate and concentraled in vacuum. The crude product is purified using a silica
ge! efuting with 1:1 ethyt acetate/dichioromethane to yield the 5-brom¢-3-{subsliluted-benzyloxy)-pyrazin-
2-yiamina as a while soiid in 60-90% yiald.

General Progadure 10 .
r Pd(PPh,),Cl,

Aryl
X DME/Na,CO/H,0 (
] B0°C z
o~V —> o7 ~N
NH, Aryl Boronic ach NH,
R .
Y:CHorN

A mixture of 5-bromo-3-(subsiituted-benzyloxy)-pyridin-2-ylamine of 5-bramo-3-(substituted-
benzyloxy)-pyrazin-2-ylamine (1 molar eguivalent), substituted 4-pyrazoiyl boronic acid or ester (1.2 molar
equivalent), bis(triphenylphosphine} palladium Il chioride (0.03 molar equivalent} and sodium carbonate
(3.0 molar equivalent.) in ethylene glycol dimethyl ether and water (4:1, 0.2 M) is de-gassed and charged
with nitrogen three times, and then heated to refiux under nitrogen overaight The reagtion is cooled to
amblent temperature and diluted with ethyl acetate. The midure is washed with walter, brine, dried over
Na,50, and purified on a silica gel column o afford 5-(substituted pyrazol~4-yi)-3-{substituted-
benzyloxy)-pyridin-2-ylamine, or 5-(substituted pyrazol-4-yl )-3-(subs1itutad-banzytoxy)-pyrazin—z-ylamlne.

General Prasedurs 11:

N—N Boc
T T L {
MsC!, NE | 7 NaH
N + NEly N
DMAP L
CHzCH; DMF N~——N
OH M / y’




10

15

20

25

WO 2006/021881 Lo PCT/IB2005/00269%

.75

CHy

1:1 TEAICH,Cla N—HN Mel, EtgN

4 DME /i
27

r

To a stired solution of 4-hydroxy-piperidine-1-carboxylic acid fert-butyl ester (7.94 g, 39.45 mmol)
in CH,Cl; (100 mL), coaled to 0°C, was slawly added NEY; {5.54 mL, 38.45 mmol} followed by methane
sulionyl chioride (3.06 mL, 39.45 mmol) and DMAP (48 mg, 0.39 mmol). The mixture was stirred at room
temperature overnight. To the mixture was added water (30 mL), Exraction with CH;Cl; (3 x 30 mlL)
followed by drying (Na;SO.} and removal of the sotvent in vacuo afforded 4-mathanesulfonyloxy-
plperidine-1-carboxylic acid-tert-butyl ester as a white solid (11.00 g, >89% yield). 'H NMR {CDCl,, 400
MHz) 5 4.89 (m, 1H), 3.69 (m, 2H), 3.31 {m, 2H), 3.04 (s, 3R}, 1.85 (m, 2H), 1.83 {m, 2H), 1.46 (s, 8H}.

To a stimed solution of 4-bromo-pyrazole (10.44 g, 71.03 mmol} in anhydrous DMF (96 mL},
ocooled 1o 0°C, was slowly added NaH (60% in mineral oil} {3.13 g, 78,133 mmol). The solution was
stirred for 1 hour at 0°C. 4-Melhanesunohwoxy-pipeﬁdine-1-carboxylic acid tert-butyt ester (19.82 g,
71.03 mmo!) was added slowly and the reaction was heated to 100°C avernight or until consumption of
the pyrazole by NMR. The reaction was cooled 10 room temperature and water added (20 ml} followed
by extraction with EtOAc. The combined extracts were washed with saturated agueous NaCl {4 x 20 mL),
dried with Na,50, and cencentrated 1o afford 4-(4-bramo-pyrazok-1-y)-piperidine-1-carboxyfic acid tert-
butyl ester as an orange oil. The ol was purified using silica ge! chramatography eluting with 10%
EtOAchexanes to 25% EtOAxhexanes to provide 4-(4-bromo-pyrazol-1 -yl)-piperidine- 1-carboxylic acid
tert-bulyl ester as a while solid (10.55 g, 45% yield) with a By = 0.4 {25% EtQAc/hexanes, using iodine as
the stain). 'H NMR {CDCls, 400 MHz) § 7.46 (s, 1H), 7.43 {8, 1H), 4.23 (m, 3H), 2.88 {m, 2H), 2.10 (m,
2H), 1.88 {m, 2H), 1.47 {s, 8H).

To a solution of 4-(4-bromo-pyrazol-1-yl)-piperidine-1-carboxylic acid tert-butyl ester (500 mg,

'1.515 mmo) in CH,Cl, (3 mL) was added TFA (3 mL). The reaction was stired at room temperature uniil
" LCMS indicated completlon of the reaction. The solvents were removed in vacuo, and the residue was

dissolved in MeOH (15 mL). The pH of the solution was adjusted to 9 with hydroxide resin to aﬂord 4-(4-
brome-pyrazol-1-yl)-piperidine.

To a solution of 4-(4-bromo-pyrazol-1-yi)-piperidine (375 mg, 1.63 mmol) in DMF (3. 26 mL) was
added NEtg (230 yL, 1.63 mmol} and stirred for 5 minttes. Methyliodids (Me!] (1.63 mL, 1M Mel in DMF,
freshly made) was added and the reaction was stimed overnight at room namperature Water was added
and the soluticn was extracted with EtOAc (4 x 10 mL). The organic solution was washed with brine,
dried with Na,80,, concentrated, and dried in vacuo to afford 4-(4-bromo-pyrazol-1-yl)-1 -methyl-piperidine
(251 mg, 63% yiekd). :

5] ure
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To a solution of 3-[(A)-1-(2,6-dichloro-3-fluoro-phenyl)-ethoxy)-5-(1 H-pyrazol-4-¥i)-pyrazin-2-
ylamine (285 mg, 0,80 mmol) in anhydrous DMF (4 mL) was added NaH (60% in minaral ofl, 30.7 mq,
0.80 mmol). The mixture was stirred at ambient temperature unde® nitrogen for 0.5 h, and then 4-
methanesulfonyloxy-piperidine-1-carboxylic acid tert-butyl ester (223.6 mg, 0.80 mmol) was introduced.
" The reaction mixture was heated to 90°C oit bath tor 0.5 h under nitrogen, and cooled to ambient
temperaturc. Water was added slowly to the mixture, which was extracted with EtOAg, washad with
srine, and dried over Na,SOs. The crude product was purified on a silica gel column to provids 4-(4-{5-
amino-6-{{R}-1-(2,6-dichtoro-3-fluoro-phenyl)-ethoxy}-pyrazin-2-yl}-pyrazol-1 -yl)-piperdine-1-carboxylic
acid tert-butyl ester as a white solid (265 mg, 59% yield).

To & solution of &-(4-{5-amino-6-[1-(2,6-dichioro-3-fluro-phenyl)-ethoxy)-pyrazin-2-yi}-pyrazok-1-
yl)-pipersidine-1-carboxylic acid tert-butyl ester (265 mg, 0.48 mmol} in CH,Cl, was added 4N HCldioxane
(4 mL). The mixture was stirred at ambient témpermu re for one hour.  After evaparation, the residue was
dissolved in methanol (2.5 mL}, and was purified on a reverse phase C-18 reparative HPLC gluting with
acatonlirile/water comaining 0.1% acetic acid with a linear gradient of 10%-40%. After iyophilizatien, 3-
[{R}-1-(2,8-dichloro-3-fluoro-phenyl)-ethoxy]-5-(1-piperidin-4-yh-1 H-pyrazol-4-yl}-pyrazin-2-ylamine acetate
was obtained as a white solid {125 mg, 51% yield).

General Procedure 13:

N
N-CH,

o Wt
O:-S‘ HBC\N o 0-—&q
Cl “LHy
Hy HzN_/—/ ! CHy

HATY, E1N

0-(7-azabenzotrlazol- 1-yl)-N,N,N'N'-tetramethyluronium phosphorus pentafiuoride (HATU) (BE
mg, 0.7 mmol) was added te a solution of 2-{4-(6-Amino-5-[1+2,6-dichloro-3-fiuorc-phenyl)-ethoxy]-
pyridin-3-yli-pyrazol-1-yl)-propionic acid {89 mg, 0.16 mmol), triethytamine (0.024 mt, 0.17 mmoi} and 3-
dimethylamino-propylamine (0.022 mk, 0.17 mmol} in 1.6 mL of DMF. After stiring for 3 hours, the
reaction was concentraled by rotary evaporation. The residue was purified by silica gel chromatography
using gradlent elution of dichloromethane, methanol, ammonium hydroxide to afford 2-(4-{B-Amino-5-{1-




10

15

25

WO 2006/021881 . PCT/IB2005/0026958

-77-

(2,B-ichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yi}-pyrazol-1 -yh}-N-{3-dimethylamino-propyt}-
propionamide. (41 mg, 50%).

General Procedure 14:

HC CHa
HiC——{—Cry
0,50 ' A
CHy [
R
N gAY Y .
| NH, o NH;
181 142

Compound 14-1 (1.3 molar equivalent) is added to a solution of aryl halide (0.21 mmol) in 3 mL of
OME. The mixture is purged with nitrogen several times and then dichiorebis{triphenylphosphino)
palladium (1) {0.05 molar equivalent) is added. Sodium carbonate (3 molar equivalent) in 0.6 mL of H;O
Is added to the reaction mbxture and the resutting solution heated to 85°C for 12 h. Water is added tothe
reactlon mixture to quench the reaction. EOAc is then added to extract the aqueous solution. Dry EtOAc

~ayer over Na,80,. The Na,S0Q, is fillered off and the filtrate evaporated to give a dark brown il residue.

The residue is purified by silica gei chromatography (eluting with CHyOH, CH;Cl,, E1QAc, and haxanes) to
give desired product, compound 14-2. .

General Procedure 15:

1y FPd(dppf)aCly . A
-—)—(’ r

Cs2C0O
0_0 2«03
B’ (N
AX DME ' : ¢! CHa,@l
ci CHaf™s — o
Fﬁo PN ' o NHe
cl  NHz '2) HCUDloxane

This general procedure is illustrated for tha specific example of {6-anﬂno—3-aza-5icyclo{3.1.0lhex-
3-y1}-(4-[6—amino-5-[1-(2,6-dichloro—3-1!uoro-pheny|]-elhoxy]-pyrlcﬁn-Gyi}-phen)d)-meﬂmnone, but can be
adapted to form other compounds by appropriate choice of aryl halide or heteroaryl hatide ArX.

To a mixture of [3-{4-iodo-benzoyl)-3-aza-bicyclo[3.1.0lhex-E-yf}-carbamic acid tert-butyl aster
(100 mg, 0234 mmol) and 3-[1-(2,6-dichlore-3-flucro-phenyl}-ethoxy]-5-(4.4,5,5-tetramethyl-
(1,3,2]dioxaborolan-2-yl)-pyridin-2-ylamine (100 mg, 0234 mmol} in DME (2 mi) was added
Pd{dppf)2Cle.CH.Cl; (10 mg, 0.012mmol) and Cs;CO; (351 mg, 0.702 mmol). The mixture was bubbied
with nitrogen for 10 min then microwaved at 150°C for 30 min. LOMS checked that the reaction was
completed. The crude reaction mixture was diluted with ethyt acetate followed by washings with water
and brine. The solution was dried over Mg§0Q,. Purification by prep-HPLC afforded a solid. The solid was
stired with 4 N HCVYdioxane {3 mL) for 3 hr at room temperature. Removai of the volatiles led to a residue
that was purified by prep-HPLC to aflord (6-amino-3-aza-bicyclo{3.1.0]hex-3-y)-{4-{E-amino-5-{1-(2,6-
dichlore-3-flucro-phenyl)-sthoxy} pyridin-3-yl}-phenyl)-methanone (30 mg, vield 26%).

General dur
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PPh; N-N
Br THE V

Br

Ijiethylazodicarboxylata (0.48 mL, 3.1 mmol) was added 1o a 0°C solution of triphenyiphosphine
{0.80 g, 3.1 mmot) in THF (20 mL). After stirring for 5 minutes, 4-bromo-pyrazole (0.30 mg, 2.0 mmol} was
gdded, After another 5 minutes of stining, (2-hydroxyethyl}-methyl-carbamic acid tert-butyl ester (0.45 g,
2.6 mwal} was added. The reaction was sflowed & warm 10 room temperature and stir ovemight. The
reaction was cooted to 0°C and fitterad. The filtrate was concentrated by rotary evaporation. The residue
was purified by silica gel chromatography using gradient efution of dichloromethane, ethyl acetate to
alford (2-(4-bromo-pyrazol-1-yl)-ethylmethyl-carbamic acid tert-butyl ester (541 mg, 87%). '

General Procedure 17:

3

4G
0 o o
N—NH
| . ‘CI\)\ oM Na =S-CH3
: H N-N
Br . 3 DMF g)
Br

Sodium hydride (0.12 g, 4.9 mmol} was added to a solution of 4-bromo-4 H-pyrazole (0.60 g, 4.1
mmol) in DMF (10 mL). After stirring for 10 minutes, a solution of 2-chloro-propionic acid methyl ester in
DMF (4 mL) was added. After stirring for 4 hours, the reaction was partitioned between ethyl acetate and
water. The phases were separated and the aqueous phase was extracled with ethyt acetate. The

Ol

combined organic phases were dried over MgSO, and concentrated by rotary evaporaticn. The residue
was purified by silica gel chromatography using gradient elution of ethyl acetate and hegxanes to afford 2-
{4-bromo-pyrazol-1-yf)-propicnic acld methyl ester (733 mg, 77%).

Gengerpl Procedure 18:

H3G ,
0 OH
O:g- . 0]
N—-N N—-N
1
LIOH, Hy0
gl CHs . MeOH, THF Gl CH, 1
F
o N F. o N
H
cl NF, cl NH,
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A solution of LIOH (34 mg, 1.4 mmoal) in water (0.4 mL) was added to a solutloﬁ of 2-(4-(6-Amino-
5-{1-(2.6—dithoro—3—lluoro-phenyl}~ethoxy]-pyridin-s-yl}-pyrazol-1-yl}-proplonic.acid methyl ester {70 mg,
0.15 mmot) in a mixture THF (1.5 mL) and MaOH (0.4 mL). After stirring ovemight, the reaction was
partitioned between dichloromethane and half-saturated brine. A small amount of ethanol was added and

5 the pH was adjusted to 7 with 1 M HCI, The phases were separated and the aqueous phase was
extracted with dichloromethane. The combined organic phases were dried over NazSO., fittered and
concentrated by rotary evaporation to give 2-(4-{6-aming-5-1-(2,6-dlchloro-3-fluoro-phenyi)-ethoxy)-
pyridin-3-yl}-pyrazol-1-yl)-propionic acid (69 mg, 100%]).

10  Generat Procedure 18:

Ha *
/ jN
CH, I N
X .
N)f Yy o G “ ]
“NA _ : x
NH,

Cl
F .

Tao a stirred solution of 3—[1-(2.6-dichloro-a-ﬂuoro-phenyl)—a:hoxy]-s-iodo-py:idm-z-mmlne (100

mg, 0.23 mmol) and _3-methyl-1H‘pyrazale (59 mg, 0.70 mmol}in DMSO {i mbL was added KyPO, (101

mg, 0.47 mmol), dodecane (0.015 mi, 0.05 mmol), cyclohexanediaming {0.008 mi, 0.07 mmoi) and

15 copper iodide (Cul} (14 mg, 0.07 mmol). The solution was bubbled with nitregen for 5 minutes, then

radiated with microwave at 150°C for 2 hours, LCMS checked that the reaction was compieted, the

mixture was purified by prep-HPLC 1o [eave 3-[1-(2.S-dichloro-a-ﬂuoro-phenyi)-emoxy]os-(s-melhyl-
pyrazol-1-yi}-pyridin-2-ylamine {30 mq), yield 34.2%.

20 Gereral Procedure 20:

Hs
_ . H
g o N‘P 4
N N
© N-
’;l N-N
CH3NH; N
7 THE
|
HS N Ha y
N
Cl He | NHz
F F

To a stimed solution of 4-(3-{6-Amino-5-[1- (2,6-dichloro-3- ﬂuoro-phenyi)-emoxﬂ-pyﬁdin-s-yl}-
pyrazal-1yl)-pyrrolidine-2-carboxylic acid methyl ester (105 mg, 0.21 mmol) in THF (5 mL) was added 2

‘M CH NH; in THF (1.086 m_L, 2. 12 mmol), the mixture was stired and heated at 55°C for 18 hours, LCMS

25 checked that the reaction was oompleled remove THF, the residue was purified by prep-HPLC o Jeave 4-
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(4-(6-amino-5-1 -{2,E-dichloro-a—ﬂuoro-phenyl)-ethoxy]-pyridin-3-y‘l}-pyrazoi-1 -y-pyreolidine-2-carboxyhic
acid mathytamide (30 mg), yield 28.6%.

General Progedure 21:

10
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25

A \
{ = —_—
HT/ .NHg AL - NH» 96)\0

X =Br1
L= Br,OMs

ter+buty! 4-(4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)-1 H-pyrazole-1-carboxylate (21-1): Di-tert-
buty! dicarbonate (7.2 molar equivalent), 4-(dimethylamino)pyridine (0.84 molar equivaient) were added to
a solution of 4.4.5,5-tatramethyk-2-(1H-pyrazole-2-yl}-1,3,2-dioxaborolane (6 mmol) in 40 mL ot DMF. The .
reaction mbdure was stirred at room temperature for 12 h. Water was added to the reaction mixture o
quench the reaction. EtOAc was then added to extract the aquecus solution. Dry EtOAc layer aver
N2,50,. The Na;SO, was filtered off and the filtrate was evaporated to give & Lrown yellow oil residue as
compound 21- (1.32 g; 4.56 mmol; 76%). 'H NMR (400 MHz, chiorotorr-D} & ppm 1.32 (s, 12 H) 1.63
(s, 8 H) 7.91 {s, 1 H) 8.37 (s, 1 H). The residue was used for the next step reaction without further

purification.
Compound 21-3, shown with the specific example of 3-[1-(2,6-dichlaro-3-fluorophenyl)ethoxy]-5-

(1H-pyrazol-4-yi}pyridin-2-amine (21-3a).

T—NH

C' CH:], ’
N

o NH;

E

Compound 21-1 {1.0 molar equivalent) was added to a solution of compound 21-23 {Compound
21-2, with R substituents to give 2,6-dichloro-3-fluorophenyl) (1.92 mmel) in 20 mL of DME. The mixture
was stirred at room temperature under a nitrogen atmosphere for 30 minutes and then
dichlorobis(iriphenylphosphino) paitadium (i) (0.05 molar equivalent) was added. Sodium carbonate (3
molar equivalent) in 4 mL of H,O was added to the reaction mixture and ihe resuiting solution wes heated
10 85°C for 12 h. Afternative bases used were CsF and C3,CQ; in with 1 or 2 equivalents of boronic ester.
and at room temperature (CsF) or B0°C (all), Water was added fo the reaction mixture 10 quench the
reaction. EtOAC {150 mb x 2) was then added to extract the aqueous solution. Dry EtOAc layer over
Na,;50. The Na,50, was filtered off and the fitrated was evaporated to give a dark brown oil residue.
The residue was purified by sifica gel chromategraphy (eluting with efuting with 0—=10 % MeOH in ethy!
acetale) to give the desired product, compound 21-3a {2.056 g, 53.6% yleld). 'H NMRA {400 MH2,
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chioroform-D) & ppm 1.60 (s. 1 H) 1.84 (d, J=6.57 Hz, 3 H) 5.07 (s, 2 H) 6.06 (9, 46,57 Hz, 1 H) .89 (d,
4177 Hz, 1 H) 6.96 - 7.06 {m, 1 H) 7.22 - 7.33 (m, 1 H) 7:67 (s, 2 H) 7.80 (d, /=152 Hz, 1 H).

To make compounds ol formuia 21-4, the foflowing exemplary procedure can be used: sodium
hydride {1.2 molar equivalent) is added to a solution of compound 21-3 (0.87 mmol) in 10 mL of DMF,
The mixiure is stirred at room temperature under a nitrogen atmosphere for 30 min ang then compound

" 218 (1 molar equivalent) is added. The resulting solution Is heated to 85-90°C for 12 h. Water {20 mL} is

added to the reaction mixtyre to quench the reaction. E¥QAc {50 mL x 2) is then.added to extract the
agueous soluiion Dry EtOAc layer aver Na;SO4. The Na,SQ, is fitered off and the irate is evaporated.
The residue is purified by silica gel chromatography {eluting with EtOAC in hexanes) to give the desired
praduct, compound 21-4 (20-50% yield).

Genera! Procedyre 22:

H'-L
CHy CHy
=N =N
Rs-Ry

L= Br, CI, COOH, COC!, OMs, ethylene carbanate, aldehyde
Compounds ol formula 22-3 can be prepared by the following exemplary procedure: Compound
22.2 (1.2 molar equivalent) is added to a solution of compound 22-1 (0.24 mmo!) and base {3-5 molar

equivalent) and/or coupling reagem (1 molar equivalent} in 5 mL of OMF. The mixture Is stirred under a-

mtrogen atrnosphere for 12 h. Water (20 mL) is added to the reaction mixture to quench the raaction,
EtQAc (50 mL x 2) is then added to extract the agueous solution. Dry EtOAc layer over Na;SO,. The
Na,SO, is filtered off and the fillrate evaporated, The residue is purified by silica ge chromatography

 {eluting with CHyCH, CH:CIg, EtOAc, and hexanes) 1o give the desired product, compound 22-3.

Qeneral Procedure 23:
The following procedure ¢an be used to prepare piperidina-pyrazote-2- arnmopyrldune derivatives.

HHMJQ JQ g)’o

(s

23
—
(4]
—
o




10

15

20

25

WO 2006/021881 ' PCT/IB2005/002695

.82.
X
oy S
23-1b X
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23-3a
X =Br,|
I;I-N
R'l'L' s
- L’ = Br, C1, COOH, COCI, OMs, ethylene carbonate, aldehyde
238
- CHy | =
Y 0 2N
R
o NH;
2¥ra

tari-butyl 4-{4-iodo-1H-pyrazol-1-yijpiperidine-1-carboxviate (23-1

NaH (1.2 eq., 0.68 mmol) was added portionwise 1o a stirred solution of 4-iodopyrazole (0.57
mmol) in DMF (2 L) at 4°C. The resulting mixture was stirred for 1 hour at 4°C and compound 23-4 (1.1
eq., 0.63 mmoi) was then added. The resulting mixture was heated 1o 100°C for 12 h. The reaction was
quenched with H;O and extracted with EtOAc several times. The combined organic layers were dried,

fittered, and concentrated to afford an orange cil. The residue was purified by silica gel chromatography
{etuting with 5% EtOAc in pentane) to give compound 23-1a as a white sofid (140 g, 66%).
tort-butyl-4-|4-(4.4.5 S-tetramethvt-1,3,2-dioxaborolan-2-yl)-1 H-pyrazol-1-yilpiperidine-1-cacboxylate {23
1b)

Bis{pinacolato)diboran (1.4 eq., 134 g, 0.52 mol) and potassium acetate (4 eq., 145 9, 1.48 mol}
were addsd sequentiaily 10 a solution of compound 23-1a (140 g, 0.37 mol) in 1. 5 L of DMSO. The
mixiure was purged with nitrogen several times and dichlorobis(triphenylphosphino) palladium (il) (0.05
eq., 12.9 g, 0.018 mol) was then added. The resulting mixture was heated at 80°C for 2 h. The reaction
mixture was cooled to room temperature and filterad through a bed of celite and washed with EtOAc. The
fitrate was washed with saturated NaCl {500 mL x 2}, dried over Na;SO,, filtered and concentrated. The
residue was puritied by sifica gel chromatography {gluting with 5% EtOAc in hexanes) (¢ give compound
23-1b as a white solid (55 g, 40%).

‘Compound 23-2 (1.0 molar equivalent] was added to a solution of compound 23-1b {1.3 molar
equivalent) in 15 mL of DME. The mixture was purged with nitrogen several times and then
dichlorobis(iripghenylphosphino) palladium (lI) (0.05 molar equivalent) was added. Ceslum carbonate (3
molar equivalent) in 4 mL of H,O was added to the reaction mixture and the resuiting solution was heated
to B5°C for 12 h. Water (10 mL) was added to the reaction mixture to quench the reaction. EtOAc (130
mL x 2) was then added to extract the aqueous solution. Dry EtOAc layer aver Na,80,. The Na,S0O, was
fitered off and the fittrated was evaporated to give a dark brown il residue. The residue was purified by
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silica gel chromatography .(eluting with eluﬁng with 75—100 % E10Ac in hexanes) to .give compound 23-
3a (61% vield). “

Hydrochloride (19 eq., 12 mmol) was added to a solution of compound 23-3a (0.63 mmol) in
MeOH (4 mL). The mixture was stirred at room temperatura for 12 h. The solvent was evaporated and
H;O (10 mL) was added. Saturated NaHCO,(aq) was added to neutralize the sofution 1o pH 7. Ethyl
acetate (100 mL x 2) was added to exiract the aqueous solution. The cornbined organic layer was dried
over Na,S0,, filtered, and evaporated to give com pound 23-5a as a solid reside (0.6 mmal, 95% yield).

Compounds of formula 23-7 can-be formed according- to the following general procedure:
Compound 23-8 (1.2 malar equivalent) is added to a solution of compound 23-8a {0.24 mmol} and base
(3.5 molar equivalent) and/or coupling reagent (1 molar equivalent) in 5 mL of DMF. The mixture is stired
" under a nitrogen atmosphere for 12 h, Water (20 mL) is added to the reaction mixture to quench the
reaction. EtOAC (50 mL x 2) is then added to extract the aqueous solution. Dry EtOAc layer over
Na,SO.. The Na,SO, is filtered oit-and the filtrated is evaporated to give an off residue. The residue is
pusified by silica. gel chromalcgraphy {eluting with CHyOH, CH;Cl;, EtOAc, anﬁ hexanes) to give the
desired product, compound 23-7a.

Ganergl Procedure 24:

N-NH N-NH
! 2R . R
CH, Cl CHy X
NaGE
F. o I " J_Lp HaCO o i «N
cl NHz . ) NHz
24.1 242

3.methoxy compounds can be prepared from the corresponding 3-flucro compounds by the following
general procedure. To 4 mL of DMSO is added 0.124 mL ethanol followed by 32 mg NaH. After stiming
for 30 minutes 250 mg of 24-1 is added and the reaction heated ta 40°C. After three hours the reaction is
cooled and poured into water to precipitate. After neutralization to pH 6, the product 24-2 is isolated.

Hy -
J?Hg | y
OH

General Procadure 25:

NN
N
o TFA, H,0
_ rAY
THF
-~
a (" |
-
NH
o 2
F

To a stirred selution of 3-|1 -(2,6-dlchloro-s—fluoro-phenm-emoxy]-s-[l-(2,2-dimethyl-{1 J3jdioxolan-
4-y1me1hy|)-1H-pyrézol—4—yl]¥pyﬁdm-2—y‘iamine {150 mg, 0.31 mmol) in THF (3 mL) and HO {2 mlL) was
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added TFA (2 mL) at 0°C, the mixture was stirred and warmed o room temperature, then heated at 50°C
for § hours, LCMS chacked that the reaction was completed, remove THF, the residue was purified by
prep-HPLC to leave 3-{4-{6—amino-5—[1-(2,6-dich|oro-3-ﬂuord-phenyl)-ethoxy]-pyridm-s-)ﬂ}-pwazold-yl}-
propane-1,2-diol (102 mg), yield 74.2%.

General dure 26:
“ NaH 9
N R i - NN/
f - o DMF ‘]
Br Br

To a stirred solution of 4-bromo-1H-pyrazole in DMF was added sodium hydride at room temperature.
The mixture was stired for 30 minutes, [1,3)dioxolan-2-one was added, the mixture was stirred and slowly
warmed to room temperature. The reaction was monitored by TLC. After the reaction was done, EtOAc
was added, washed with saturated NaHCQO,, water and brine, dried with Na;SO,, fitered and
congentrated. The residue was purifled by silica ge!, eluants EtOAc and DCM 10%, to give 2-(4-Bromo-
pyrazol-1-yi)-ethanol 0.22 g, yield 34%. '"H NMR {400 MHz, chloroform-0) 5 ppm 7.49 (s, 1 H) 7.46 {s, 1
H) 4.18 - 4.23 (m, 2 H) 3.93 - 3.98 (m, 2 H) 3.08 (s, 1 H).

General Procedure 27

NN N-N'a
1) NaH, DMF
Tl GHy 2) Nucleaphila N | CRy
o N o N
o NH; i . NH;
"o P ez

in a dry round bottorn flask is added the pyrazole (1 eq) and NaH (1 eg) in anhydrous DMF (0.2
M). Tha desired nucleophile is added (1 eq) and the reaction is heated for 17 hours at 80 °C. To the
reaction mixture is added water (20 mL} and EtOAc {20 mL). The aqueous layer is extracted with FtOAG
{4 x 20 mL) followed by drying (Na;SO4) and removal of the soivent in vacuo to give the desirad crude
product. Purify by silica gel column chromatography.

General Proce 28
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To a stirred solution of 2 6-dichloro-3,5-diflucra-phenot (25 g, 125.62 mmol) in CHZC|2 {260 mL},
cooled to 0 °C, was slowly- added N-methyl morpholine (21 mL, 188.43 mmol) followsd by
wifiuoromethane sultenic anhydride (32 mL, 188. 43 mmol). The mixture was stirred at room temparature
overnight. To the mixture was added water (50 mL). Extraction with CH;Cl; (3 x 50 mL) 1ollowed by
drying (Na,S0.) and removal of the solvent in vacua afforded 28-2 as an oil {4218 g, >99% yleld)
NMR (CDCY;, 400 MHZ) 8 7.15 {t, 1H)

To a stirred solution of tifluoro-methanesulionic aad 2,6-dichlore-3,5-dilluoro-phenyl ester 28-2
(42. 18 g, 127.43mmol) and 4,4, 5, S-tetramethyl -2-vimyl-[1,3 2} dioxaborolane (21.59 g, 140.17 mmol) in
DME (200 mL), was added Na,CO, (40.52 g. 382.29 mmol} dissolved in water {30 mL). The combined
solutions were degassed ax with N,. Palladium dichioro triphenylphosphine (1.78 g, 2.54 mmol) was
added and the reaction solution was degassed again 3x with N». The reaction was stirred for 15 hours at
70 °C. The reaction was cooled 1o room temperature and EtOAC (50 mL) was added. The solution was
filtered through a pad of celite and washed with EtOAC and water. The aqueous layer was exiracted with
£10Ac {3 x mL). The combined crganics were driad with Na,SOQ, and removal of the suﬁrent in vacuo
afforded 28-3 as an crange oil. The oil was purified on a pad of silica gel with 5% EtOAc/Hexanas to
obtain a clear ol} (26.12 g, 99% yield). 'H NMR (CDCl,, 400 MH2) 3 6.96 {t, 1H), 6.66 (m, 1H), 5.85 (m,
2H) S
To a solution of 28-3 (26.63 g, 127.43 mmof), in CH,Clz (320 mL} cooled to -78 %G was bubbled in

ozone (Oy) for 30 minutes until the reaction turned dark blue. The rasaction was then purged with Np for 5
minutes. Dimathyl sulfide (50 mL, 637,15 mmol) was added slowly changing the cotor of the reaction to
yellow. Allow tha reaction to warm 10 room temperature. Wash the organic with water (3 x 50 mL). The
organics were dried with Na,SO, and removal of the solvent in vacuo afforded 28-4 as an orange oil
(17.13 g, 65% yield). "H NMR (CDCl,, 400 MHz) § 10.43 (s, 1H), 7.24 {t. tH).

In & dry round bottom flask purged with N, was ‘added 28-4 (17.13 g, B1.85 mmof) in THF (109
mi) cooled to 0 °C was added MeMgBr slowly (64.3 ml, 90.04 mmel, 1.4M in THF) The reaction was
aliowed to stir for 15 hours at room temperature. Saturated agueous NH,CI (30 mL) and EtOAc (30 mL)
were added and the aquecus layer wag then extracted with EtOAC (3 x 30 mi). The combined organics
warg dried with Na,S0, and removal of the solvent in vacuo atforded 28-5 as an orange oil (1689 g, 92%
yield). 'K NMR (CDCl,, 400 MHz) 5 6.98 {t, 1H}, 5.62 (m, 1H), 1.65 (d, 3H). ' |
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To a stimed solution of 28-5 {16.90 g, 75.169 mmol} in CH.Cl {150 mL), cooled to O °C, was
siowly added NEt, (10.7 mL, 75.169 mmol} followed by methang sulfonyl chloride (5.94 mL, 75.169 mmol)
and DMAP (92 mg, 0.075 mmol). The mixture was stirred at room temperature overnight. To the mixture
was added water (50 mL). Extraction with CH,Cla (3 x 50 mL) icllowed by drying (Na;S0,) and removal of
the solvent in vacuo afforded 28-6 (21,48 g, 95% yield). 'H NMR (CDCly, 400 MHz) § 7.07 {t, TH), 6.48
{m, 1H), 2.96 (s, 3H). .

To a stirced solution of 28-6 {1.15 g, 3.78 mme!) and 2.amino-5-bromo-pyrdin-3-0! (3.78 ¢, 3.78

mmol) in DMF (8 mL, 0.5 M) was added Cs,C0;y {1.23 g, 3.78 mmal). The reaction mixture was stirrad for

17 hours at 60 °C. The reaction was cooled to room temperature and water (20 mL} was added. The
solution was extracted with EtQAc {4 x 20 mL}, dried with NazSO,4 and removal of the solvent in vacuo.
The crude reaction was purified by silica gel column chromatography to afford a light yellow solid 28-7
{600 mg, 41% yietd). 'H NMR {CDCh, 400 MHz) 57.69 (s, 1H), 7.04 (1, 7.04), 6.01 (m, 1H), 4.80 (bs, 2H),
1.82 (d, 3H).

To a stirred solution of 28-7 (395 mg, 1 mmol) and dioxaborolans (565 mg, 1.5 mmol) in DME
{200 mL), was added Cs,CO; (975 mg, 3 mmol) dissolved in water (1 mL), The combined solutions were
degassed 3x with Nz. Pd(dppf).CH:Cl (41 g, 0.05 mmol) was added and the reaclion solution was
degassed again 3x with N;. The (eaction was stirred for 15 hourg at 70 °C. The reaction was cooled to
room temperature and EtOAc (25 mL) was added. The solution was filtered through a pad of celite and
washed with EtOAc and water. The aqueous layer was extracted with EtOAc (3 x 25mL). The combined
organics were dried with Na,S0, and removal of the solvent in vacuo afforded 28-8 as brown solid. The
crude product was purified by solica gel chromatography {436 mg, 77% yiald), The BOC product was
dissoived in CH,Cla (5 mL) and add 4M HClDioxane (2 mL). The reaction was stirred for 1 hour until
LCMS shows complete deprotection. Add water {10 mL) and separate CH,Cl, tayer. Wash organics with
water (3x 10 mLl). Combined aqueous layer was nautralized with Na;COy to pH 7 and extracted with
CH,Cl, (4 x 10 mL), dried with N2, S0, and remove of the solvent in vacuo (quantitative vield). ‘HNMR
(400MHZ, DMSO) 5 7.92 (s, 1H), 7.81 (m, 1H), 7.76 (s, 1H), 7.53 (s, 1H), 6.80 (s, 1H), 6.12 (m, 1H), 5.65
{bs, 2H), 4.12 {m, 1H), 3.00 {m, 2H), 2.66 {m, 2H), 1.90 {m, 2H) 1.80 (d, 3H), 1.70 {m, 2H).

General Procedure 29
H
ro Q
N—R =N
1} Nuclecphile
Gl CHy ] DMF, MW 120°C € CHy
R N 2) 4M HCUCioxane F o N
NH, N
cl - Ha
F 28-1 Nuc  29:2
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In an oven-driéd microwave vessel was added a nucleophile (OH, alkoxy, or émine) (0.2 mmol} and bass
{NaH, 0.2 mmol) in anhydrous DMF. The reaction vesse! was capped and healed in thé microwave for 30
min a1 120 °C. After complete displacement, to the reaction mixture was added waler (20 mL) and EtOAC
(20 mL). The aqueous layer was extracted with EtOAc (4 x 20 mL). The organics werg combined and
washed with waler {3 x 20 ml), dried with N2,50, and remove of the solvent in vacuo, Purify by HPLC. '
Far, compounds containing & BOC protecting group (0.2 mmol) add CHClL (5 mL) and add 4M
HCVDioxane (2 ml}. The reéction was stired for 1 hour until LCMS shows complete deprotection. Add
water {10 mL) and saparate CH,Cl, layer. Wash organics with waler (3x 10 mL). Combined aqueous '
layer was neutralized with Na;COy to pH 7 and extracted with CHGlz (4 x 10 mL), dried with Na;SO, and
remove of the salvent in vacuo. Purity by HPLC.

Example 1: tert-butyl 3-[(4-(6-amino-5-{1 -(2,6-dichloro-3-llugraphenyl)ethoxy]pyridin-3-yi}- 1H-pyrazol-1-
ymethylazetidine-1-carboxylate

The title compound was prepared according to procedurs 1 (compound 1-8). 'H NMR (400 MHz, DMSO-
De)dppm 1.25-1.33 (m, 2 H)1.69-1.77 (m, 3H)2.80-297(m, 1 H) 360 (s, 2 H) 3.8 (s, 2H)4.22(d,
J=7.07 Hz, 2 H) 5.59 (s, 2 H) 6.01 (q, J=6.32 Hz, 1 H) 6.81 {d, J=1.26 Hz, 1 H) 7.37 {t, J=8.84 Hz, 1 H)
7.43.-7.54(m, 1 H) 7.55 - 7.62 {m, 1 H) 7.67 (d, J=1.52 Hz, 1 H) 7.84 (s, 1 H}); LCMS: 537 {M+1]; c-Met

Ki: 0066 uM. ) : ‘

Example 2: 5-1-{azetidin-3-yimethyl)-1H-pyrazol-4-yi]-3-(1 -{2,6-dichlore-3-fluorophenyl)athoxy] pyridin-2-

amine

The titls compound was prepared according 1o procedure 1 (compound 1:10). *H NMR (400 MHz, MeOD)
5 ppm 1,78 (d, J=6.57 Hz, 3 H) 3.32 (d, J=8.08 Hz, 1 H) 3.84 - 3.95 (m, 2 H) 4.00 1, J=9.73 Hz, 2 H) 4.29
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(d, J=6.82 Hz, 2 H) 6.08 {d, J=6.57 Hz, 1 H) 6.83 (s, 1 H) 7.14 (t, J=B.59 Hz, 1 H) 7.35 (dd, J=8.84, 4.80
Hz, 1 H) 7.48 (s, 1 H) 7.57 {s, 1 H) 7.69 (s, 1 H}; LOMS: 437 (M+1); c-Met Ki: 0.044 M.

Example 3: tert-butvl 4-[(4-{8—a_lmino—5-[1-(2,&dichloro—3-ﬂuorophenyl}ethoxylpyridin-a-yl}-1H—pyrazol-1-

oM

Ha

The title compound was prepared according to pracedure 3 (compound 3-6). 'H NMR (400 MHz, OMSO-
D6} S ppm 1.34 - 139 (m, 9 H 1,70 - 1.77 (m, 2 H) 1.79 {d, J=6.57 Hz, 3 H) 3.06 (d, J=12.63 Hz, 2 H)
3.62(s. 2 H) 4.00 (s, 2 H) 4.79 (5. 1 H) 5.66 (5, 2 H) 6.08 (d, J=6.82 Hz, 1 H) 6.86 (d, J=1.52H2, 1H) 7.44
(t J=6.72 Hz, 1 H) 7.51 - 7.58 (m, 2 H) 7.58 - 7.65 (m, 2 H) 7.73 (d, J=1.52 Hz, 1 H) 7.78 (5, 1 H); LCMS:
581 [M+1); c-Met Ki: 0.104 uM.

Example 4 4-[{4-{6-amino-5-{1 -{2,6-dichioro-3-fluorophenyl)ethoxy]pyridin-3-yi}- 1H-pyrazol-1-

yiimethyllpiperidin-4-ol

/

s

a W . (P
F AN

NH,
1

The title compound was prepared accarding to procedure 3 (compound 3-7). 'H NMR (400 MHz, DMSO-
D&) 6 pprn 1.41 - 1.55 {(m, 2 H} 1.59 - 1.71 (m, 2 H) 1.81 {d, J=6.57 Hz, 3 H} 2.88 - 3.00 {m, 2 H) 3.02 -
3.14 (m. 2 H) 4.08 (s, 2 H) 5.17 (s, 2 H) 6.14 - 8.27 (m, J=8.57 Hz, 1 H) 7.05 (s, 1 H) 7.40 - 7.48 (m,
J=8.72, 872 Hz, 1 H) 7.51 - 7.60 (m, J=9.09, 4.80 Hz, 1 H) 7.63 (s, 1 H) 7.76 (5, 1 H) 7.91 (s, 1 H) 8.51
{s, 1 H) 8.81 (s, 1 H); LCMS: 4B1 [M+1]; c-Met Ki: 0.062 uM.

Exampts 5: 5-(1-azetdin-3-yl-1 H-pyrazol-xi-y!]-a-[1-(2,8-dichIoro-3—!mDrophanyl)emoxyIpyﬁdin-z-amina
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The title compound was prepared according to procedure 2 (compourd 2-11). 'H NMR (400 MMz,
DMSO-D6) 5 ppm 1.79 - 1.89 (m, 3 H) 3.56 (s, 1 H) 4.35 (s, 4 H) 5.40 (s, 1 H) 6.23 (d, J=6.57 Hz, 2 H)
709 (3, 1 H) 7.40 - 7.54 (m, 1 H) 7.59 (dd, J=8.84, 505 Hz, 1 H) 7.73 - 7.83 {m, 1 H) 7.86 (5, 1.H} 812 (5,
1 H) 8.20 (s, 1 H); LOMS: 523 [M+1]; c-Met Ki: 0.033 pM. |

Example & 51 -(Cyclopropydméﬁyyl}azetidin-.’i-ﬂ]-1 H-pyrazoi-4-yi}-3-[1-{2,6-dichkoro-3-

fluorophenyl)athoxy)pyridin-2-amine .

The title compound was prepared according to procedure 2. "H NMR (400 MHz, DMSO-DS) 3 ppm 0.12
(s, 2 H}0.41 {8, 2 K) 0.76 (s, 1 H) 1.79 (d, J=6.57 Hz, 3H) 2.27 - 2.40 (m, J=2.02 He, 2 H) 244 {d, J=1.77

Mz, 2H) 374 (5,2 H) 4.94 (5, 1 H) 5.66 {3, 2 H) 5.99 - 617 (m, 1 H) 6.89 (s, 1 H) 7.43 (1, J= 872Hz 1 H)

7.52- ?65[m 2H)7.75 (s, 1 H) 8.02 (5, 1 H); LOMS: 477 [M+1], o-Met K‘r0038 pM

,E_x__a_mde_z: 3-{1-(2.6-dichloro—3-ﬂuorophen3d)ethoxy}-5«(1-{1-[(dfmeth;damino}aoetyl]azetidin—3-yi]-1H-
pyrazol-4-yl)pyridin-2-amine
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) Hy (& |
R
o)
KHy

¢l

The titls compound was prepared according to procedurs 2. "H NMR (400 MHz, DMSO-D€) 6 ppm 1.78
(d, J=6.82 Hz, 3 H) 2.17 (s, 6 H) 2.89 - 2.98 (m, 2 H) 4.07 - 4.16 m, 1 H) 4.30 {t, J=8.08 Hz, 1 H) 4.36 -
4.45 (m, 1 H) 4.60 (t, J=8.59 Hz, 1 H) 5.15 - 527 (m, 1 H) 5.64 - 573 (m, 2 H) 6.08 (q, J=6.48 Hz, 1 H)
6.90 (5, 1 H) 7.38 - 7.48 (m, J=8.72, 872 Hz, 1 H) 7.50 - 7.61 (m, J=8.84, 6.05 Hz, 1 H) 7.66 (s, 1H)7.71
-7.79 {m, 1 H) 8.05 (s, 1 H), LCMS: 508 [M+1]; c-Met Ki: 0.022 HM.

Example 8: [3-(4-{6-amino-5-1 -_(2,6-dichloro-a-ﬂuorophenyl)ethoxy]pyﬁdin-&-yi}-lH-pyrazol-1-\d)azetidin-
1-yi]acetonitrile
N

7

KH;

The titie compound was prepared according to procadure 2. 'H NMR {400 MHz, DMSO-D8) & ppm 1.79
(d, J=6.82 Hz, 3 H) 3.59 (q, J=6.57 Hz, 2 H) 3.68 - 3.79 (m, 4 H} 5.00 (1, J=6.95 Hz, 1 H) 5.72 {s,2 H) 6.03
_ .13 (m, J=6.57 Hz, 1 H) 6.89 (0, J=1.52 Hz, 1 H} 7.43 (, J=8.72 Hz, 1 H) 7.56 (dd, J=8.00, 5.05 Hz, 1
H) 7.62 (s, 1 H) 7.74 {d, J=1.52 Hz, 1 H) 8.01 (s, 1 H); LOMS: 462 [M+1]; c-Met Ki: 0.025 uM.

E@mé__a: ethyl 2-[[4‘{6-amino-5~[1-{2,G-dichloro-a-ﬂuorophenyl)ethoxy]pytidin-a-yi}-1H-pyrazoi-1—
yijmethyljcyclopropanecarboxylate '
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The title compound was prapared according to procedure 4 {compound 4-6). "H NMR (400 MHz, DMSO-
D6) 5 ppm-0.96 - 1.10(m, 2H} 115 {1, J=7.07 Hz, 2 H) 1.74 (s, 3 H) 1.79 (d, J=6.57 Hz, 3H) 3.95 - 414
(m, 4 H) 5.66 (s, 2 H) 6.08 (d, J=6.57 Hz, 1 H} 6.88 (s, 1 H) 7.43 (1, J=8.72 Hz, 1 H) 7.49 - 7.62 (m, 2 H)
7.73(s, 1 H) 7.88 {s, 1 H); LCMS:"494 [M+1]; c-Met Ki: 0.042 pM.

Example_10: 2-}{4-{6-amino-51- (2,6-dichioro-3-fluorophenyl)ethoxylpyridin-3-yi}-1 H-pyrazol-1-ylimethyl]-

N-meﬁy!cyclogropdnecarbaxamide
0
/‘A --l*‘“/
N“‘-*-—-N H‘-GH,

NH,
Cl

The title compound was prepared according 1o procedure 4 (compound 4-8). 'H NMR (400 MHz, DMSO-
De) & ppm 0.72 - 0.82 {m, 1 H) 0.86 - 0.85 {m, 1 H) 1.18 - 1,32 {m, 1 H) 1.51 - 1.86 (m, 2 H) 1.82 (d,
J=6.57 Hz, 3 H) 2.53 - 2.58 (m, 3H) 398 - 410 (m, 2 H) 6.18 {d, J=6.32 Hz, 1 H)709(s 1H)7.22 (s, 1
H) 7.34 (5,1 H) 7.46 {t, J=8.50 Hz, 1 H) 7.54 - 7.63 (m, 1 H) 7.76 (5, 1 H} 7.97 (s, H) 8.04 (d, J=4.55 Hz,
1 H); LCMS: 479 [M+1]; c-Met Ki; 0.071 uM. '

Examgie 11; 2-{{4-{6-amino-5-[1-(2,8-dichloro-3- fluorophenyi)elhoxy}pyncﬁn-a-yl} -1 H-pyrazol-1- yi)meth}d]

N,N-dimethylcyclopropanecarboxamide :
/o
/‘A”,m < CH:'

d

Ci

Cl
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The title compound was prepared according 10 procedure 4, using dimethylamine in the final step. 'H
NMR {400 MHz, DMSO-D6) & ppm 0.76 - 0.90 {m, 1 H) 0.94 - 1.07 {m, 1 H} 1 56 (s, 1H)1.81-1.90(m, 3
H) 1.97 - 2.11 (m, 1 H) 2.77 (5,3 H) 3.02(d, J=4.80 Hz, 3H) 4.01 - 4.08 {m, 1 H) 4.08 - 4.22 (m, 1 H)6.95
(s, 1 H) 7.04 - 7.14 {m, 2 H} 7.21 (s, 1 H) 7.48 (t, J=8.72 Hz, 1 H) 7.57 - 7.62 (m, J=0.22, 493 Hz, 1 H)
7.64 (d, J=2.78 Hz, 1 H) 7.70 (d, J=1.26 Hz, 1 H} 7.98 - 8.08 (m, 1 H); LCMS: 492 [M+1]; c-Met Ki: 0.144
UM, .

Examplg 12: 2-(4-{6-Amino-5-{1-{2,6-d ichloro-3-fluoro-phenyl}-sthoxy)-pyridin-3-yl}-pyrazol-1-yi)-2-methyl-
propichic acid
HG  CHy

The title compound was preparad according 1o procedurs & (compound 5-2). 'H NMR (400MHz, DMSO)

© §8.10 (s, 1H), 7.83 (s, TH), 7.60 {m, 3H), 7.46 (m, TH), 6.98 (m, 1H), 6.15 (m, TH), 1.84 (d, 2, 1.73 (s,

BH); LCMS: 453 [M+1]; c-Met Kit 0.18 pM.

Example 13: 5-(5-Amino-t-methyl-1 H-pwazol-4-y1}_-3-[1-(2,6-dichIoroG-fluoro-phenyl)—ethoxy]—pyridin-a-
ylaming

! L2 TFA

The title compound was prepared according to procedure 6 using 3{1-(2 6-dichloro-3-fluoro-phenyl)-
ethoxy}-5-(4,4.5,5-tetramethyl-{1,3.2)dioxaborolan-2- -yi)}-pyridin-2-ylaming  and  4-bromo-2-methyl-2H-
pyrazol-3-laming, 'H NMR (400MHz, CDCl)} & 7.42 {s, 1H}, 7.35 (m, 1H), 7.29 {s, 1H), 6.95 (m, 1H),
6.15 (m, TH), 3.75 (s, 3H), 1.90 (d, 2H); LCMS: 396 [M+1]; c-Met Ki: 0.13 yM.

Example 14: 3-[1 +(2,6-Dichioro-3-fluoro-phenyl}-ethoxy]-5-(5-methyi-1 P!-pyrazol-é-yi)-pyridin-2-ylémine
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;
The title compound was prepared according to procedure 6 using 3-{1-(2,6-dichioro-3-lluoro-phenyl)-
eﬁoxy]-s-(4.4,5.5-tetramemy1-{1-.3.2]dioxaborolan-2-y1]-pyridin-z-ylamine and 4-bromo-5-methyl-1H-
pyrazale. H NMR (400MHz, COCL) 8 7.34 (m, 2H), 7.15 (m, 2H), 6.88 (s, 1H), 613 {m, 1H), 2.27 (8,
3H), 1.93 (d, J B Hz, 3H); LCMS: 380 [M+1]; c-Met Ki: 0.70 yM.

Example 35: 3-{1-(2,6-Dichloro-3-Huore-phenyl)-athoxy)-5-(3,5-dimethyl-1 H-pyrazol-4-yi}-pyridin-2-ylamine

The titte compaund was prepared according to procedure 6 using 3-[1~(2.6-dichbro—3—ﬂuoro-phenyi)—
athaxy]-3-(4,4,5 S-tetramethyl-[1,3,2]dioxaborolan-2-yl}-pyridin-2-ylamina  and 4-brome-3,5-dimethyl-1H-
pyrazole. 'H NMR (400MHz, CDCly) § 7.35 {m, 1H), 7.20 {s, 1H), 7.14 (m, TH), 6.7 (s, 1H); 6.10 (m, 1H),
212 (s, BH), 1.92 (d, J 8 Hz, 3H); LCMS: 395 [M+1]; c-Met Ki: 0.15 yM. '

Example  16: 2-(4-{6-Aminc|-5-[1-{Q.B-dichloro-a-ﬂuoro-phenyﬁ)-elhOxy]-pyridin-s-yl}-pyrgzol-i-yi)-N'(S-
dimethylamimo-prapyl}-isobutyramide : : :
Hy CHy H r“a

e N

'2TFA
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The fitle compound was prepared according to procedure 5 (compound 5:3). 'H NMR {400MHz, COCl) 3
7.71 (5, 1H), 7.63 (5, 1H), 7.46 {5, 1H), 7.35 (m, 1H), 7.13 {m, 2H), 7.00 {m, 1H), 6.18 (m, 1H), 3.32 {m,
2H), 3.01 {m, 2H}), 2.78 {s, 6H), 1.96 (m, 2H), 1.94 {m, 2H), 1.84 (s, £H); LUMS: 537 [M_-I-1]; ¢-Met Ki: 0.06
pM. '

Example 17: 2-(4-{6—Amino-5-[1 -(2.6-dichlor&3-fluoro~pheny1)-ethoxy]-pyridin—s-yl}-pyl'azol-1-y1)-2-mathyl-

H:.t>§i©~“
IS

1-piperazin-1-yl-propan-1-oné

v CH;

i,

“2TFA

L

The title compound was prepared accerding to procedure 5 using plperazine-1-carboxylic acid tert-butyl
ester as the amine in the final step followed with conventional method to remove the Boc-protecting group
using 20% TFA In dichloromethane. 'H NMR (400MHz, CDClg) 5 7.63 (s, 1H), 7.58 (s, 1H), 7.51 {m, 1H),
7.35 (M, 1H), 7.13 (m, 1H), 7.02 (s, 1H), 6.17 (m, 1H), 2.90 (m, 4H), 1.93 {d, J 8 Hz, 2H), 1.80 (s, 6H),;
LCMS: 521 {M+1]; c-Met Ki: 0.44 uM.

Example 18: 2-{4-[6-Amino-5:1 -{2,6-dich1oro-3-Iluoro-phenyi)-ethoxy]-pvridin-a-yl}-pymzold-w)d-((H}-S-
hydroxy-pyrrolidin-1-yl)-2-methyl-propan-1-one '

The title compound was prepared according to procedure 5 using .(Fi}-pyrrolidin-a-ol as thg amine in the
final stap. 'H NMR (400MHz, GDCl3) & 7.60 {m 2H), 7.50 (s, TH), 7.31 (m, 1H}, 7.14 {m, 1H), 7.04 (s, 1H}),
6.17 (m, 1H), 4.37 {m, 1H), 3.70 {m, 2H), 2.65 {m, 240, 1.94 (d, J 8 Hz, 3H), 1.81 (m, 8 H); LCMS: 5§22
[M+1]; c-Mel Ki: 0.27 uM.
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Example 19:  2-{4-{6-Amino-5-[1-(2,6-di chloro—3-Iluoro-phany!)-emoxy]-pyridin-a-yi}-pyrazoi-1 -yi)-N-(2-

morpholin-4-yl-ethyl)-isobutyramide

S
(2

‘2TFA

The title compound was prepared according to procedurs 5 using {2-morpholin-4-ylethyi)amine as the
5 amine in the final step. 'H NMR {400MHz, COCly) 8 7.69 (m, 2H). 7.58 (s, 1H), 7.47 (s, 1H), 7.34 (m, 1’H),
. 7.12 {m, TH), 7.08 (s, 1H), 6.18 (m, 1H), 3.5 (m, 4H), 3.85 {m, 2H), 3.5¢ (m, 2H), 319 {m, 2H), 2.90 (m,
2H), 1.94 (d, J 8 Hz, 3H), 1.83 (s, BH); LOMS: 565 [M+1]: ¢-Met Ki: 0.14 pM.

Exampe 20: 3-[1-(2,6-Dichioro-3-4 uoro-phenyl}-ethoxy}-5-(1 -isopropvﬂ-1.H-pytazol-a—yl)-pyridin-z-yiamins

CHs

10 F "“TFA .
. ' The title compound was prepared according to précedute 5 The title compound was prepared according
10 procedure § using 2-iodo-propane as alkylation reagent. 'H NMR (400MHz, CDCl} 8 7.53 (5, 1H), 7.48
(s, 1H), 7.43 (s, 1H}, 7.35 {m, 1H), 7.13 (m, 1H), 7.02 (s, 1H), 6.15 (m, 1H), 4.50 (m, 1H), 1.83 {d, J 8 H2,
3H), 1.52 {d, J 4 Hz, 6H); LCMS: 409 {M+1]; ¢-Met Ki0.04 pM.
15

Example 21 2-(4-{6-Amino-5—[1-(2,6-dichloro-s-iluoro-phenyi)-ethoxy}—pytlldin-3-y|}-pyrazol-1-yI)—N-(Z—
pyrrolidin-1-y-ethyt)-Isobutyramida
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Hy H
M><F"\/\D
/ P )

“¢TFA

The title compound was prepared according o procedure S using (2-pyrrolidin-1-ylethyljamine as the
amine In the final step. 'H NMR (400MHz, CDCly) 8 7.70 (s, 1H), 7.61 {s, 1H), 7.48 {m, 1H), 7.35 (m, TH),
7.13{m, 1H), 7.09 {m, 1H), 6.18 (m, 1H), 3.78 (m, 2H), 3.62 {m, 1H), 3.24 (m, 1H), 281 (m, 1H), 210 (m,
4H), 1.93 (d, J 8 Hz, 3H), 1.84 (s, 6H); LOMS: 549 [MH-1]; c-Mat KI: 0.06 M.

" Example 22; 3-{1-(2,6-Dichloro-3-fluoro-phenyl)-ethoxy]-5-(1-isobutyl- 1 H-pyrazol-4-yl)-pyridin-2-ylamine

CHy
W
/ Y Hy
cl CHy el

M,  TFA

E
The title compound was prepared acoording to procedure 5 using 1-lodo-2-methyl-propane as alkylation
reagem. 'H NMR (400MHz, CDCly) & 7.52 (m, 1H), 7.48 {m, tH), 7.40 (m, 1H), 7.35 (m, 1H), 7.11 {m,
1H), 7.00 (m, 1H), 6.15 (m, 1H), 3.81 (d, J B Hz, 2H), 1.92 (d, J B Hz, 3H), 0.92 (d, J 8 Hz, 6H); LCMS:
423 [M+1]; e-Met Ki: 0.10 pM.

Example 23:  3-[1-{2,6-Dichloro-3-fluoro-phenyl)-ethoxy]-5-{1-(2,2-dimethyl-propyl)- 1H-pyrazol-4-yi)-
pyridin-2-ylamine
HiC

N ra
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The lite compound was preparad according 1o procédure 5 using 1-odo-2,2-dimethyl-propane as
alkylation reagent. 'H NMR (400MHz, CDCly) §7.51 (s, 1H), 7.54 (s, 1H), 7.39 (s, 1H),7.35 (m, 1H), 7.14
(m, 1H), 7.01 {m, 1H}, 6.16 {m, 1H), 3.91 (s, 2H), 1.93 (d, J B Hz, 3H), 0.97 (s, 9H); LCMS: 437 (M+1]; c-
Met Ki: 0.12 pM.

Example _24: 2-(4-{6-Amino-5-[1-(2,&dichloro-a-ﬂuoro-phenyl')-emoxy]-pfridin-S-yi]-pyrazoM-yi)-N-(z-

digthylamino-ethyl)-isobutyramide
HyC CHy 1t jn. ‘
N,
N—H ~

| © c2TFA

The tite compound was prepared according 1o procedure 5 using N, N-diethylethane-1,2-diamine as the
amine in the final step. 'H NMR (400MHz, CDCl3) 8 7.69 (s, 1H), 7.65 (m, 1H), 7.52 (s, 1H}, 7.40 {m, TH),
7.31 (s, 1H), 7.21 (m, 1H), 7.15 (m, 1H), 7.09 {m, 1H), 7.00 (m, 1H), 6.19 (m, 1H), 3.69 {(m, 2H), 3.40 (m,
2H), 321 (m, 4H), 2.81 (r}m. 8H),.1.93 (d, 2H), 1.80 (s, 6H); LCMS: 551 [M+1]; e-Met Ki: 0.22 M.

Example _25: 2-(4-(6-Amino-5-[1—(2.6-dichIoro-3-IIuoro-phenyi)-elhow]-pyridin-a-w}-pyrazol-1 “y)N-{2-
dimelhwamino-eihyi)-isobufyra:nide '

n\/\ N/CH'

Lﬂg :

;

The title compound was prepared according to procedure 5 using N,N-dimethylethane-1,2-diamine s the
amine in the final step. 'H NMR (400MHz, GDCl5) & 7.68 (m, 2H), 7.63 s, 1H), 7.30 (m, 1H}, 7.07 (m,
1H), 6.95 (m, 1H), 6.86 (m, 1H), 6.07 (M, TH), 3.45 (m, 2H), 2.79 (m, 2H), 2.50 (s, 6H), 2.05 (s, 3H), 1.85
(m, 9H); LOMS: 523 [M+1]; c-Mst Ki: 0.06 pM. '

‘Example  26: 4-{4-{6-Amino-5-[1-(2,6-dichloro-3-flucro-phenyi)-ethoxy}-pyridin-3-yl}-pyrazol- t-yimethyl}-

tatrahydro-pyran-4-¢!
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The titla compound was prepared according to procedure 6 using 3-[1<2.6-dichloro-3-fluore-phenyl)-
eﬂ10xy1—5-(4.4.5,5-tetramethyl-{1,3,21di0xaborolan-2-y1}-pyridin-2-y13mine and  4-{4-bromo-pyrazol-1-
yimethyl)-tetrahydro-pyran-4-ol (preparad according 1o general procedure 11 stanting from 1,6-dioxa-
spircj2.5joctane). 'H NMR (400MHz, CDCL) 8 7.67 (s, 1H), 7.59 {5, 1H), 7.45 (s, 1H), 7.31 (m, 1H), 7.08
(m. 1H), 6.86 (s, TH), 6.07 (m, 1H), 5.43 (m, 2H), 4.08 (5, 2H), 3.77 (m, 5H), 2.09 s, 3H), 1.86 (d, 2H),
1.62 (m, 3H), 1.37 (m, 2H}); LCMS: 481 [M+1]; c-Mat Ki: 0.04 uM.

Exampte _ 27: 3-[1-(2,G-Dichioro—3-fluoro-pheny'l]-ethoxy]-s-h-(tetrahydrd—furan-s—w)dH-pyrazol-4-yl]—
pyridin-2-ylamine

The title compound was prepared according to procedure 6 using.3-{1 -(2,6-dichtoro-3-fluoro-phenyf)-
ethoxy]-5-(4.4.5.5-1etramethy1-[1,3,2}dioxabornian-e-)d)-pyridin-2-y1arnine and  4-Bromo-1-(1etrahydro-
furan-3-y1)-1H-pyrazole (prepared according to general procedure 11 starting from tetrahydro-furan-3-ol).
H NMR (400MHz, CDCs) 5 7.75 (s, 1H), 7.55 {m, 2H), 7.30 {m, 1H}, 7.05 (m, 1H), 6.85 (m, 1H), 6.09 (m,
1H), 5.00 (m, TH), 7.84 (m, 1H), 4.10 {m, 2H). 4.06 {m, 1H), 2.50 {m, 1H}, 2.30 (m, 1H), 1.86 (d, J 8 Hz,
aH); LCMS: 437 (M+1]: c-Met Ki: 0.04 pM.

Examplo_ 28:  3-(1-(2,6-Dichloro-3-fluoro-phenyl)-ethoxy]-5-{1 -{7-oxa-bicycio(2.2. 1}hept-2-yimethyl}- 1H-
pyrazol-4-y]-pyridin-2-ylamine '
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The titte compound was prepared according to procedure 6 using 3-[1-(2,6-dichloro-3-fluoro-phenyl}-
ethoxy]-5-(4,4,5,5-1etramethyt-[1,3,2]dioxaborolan-2-yl)-pyridin-2-ylamine and 4-Bromo-1-(7-oxa-
bicycloiz.z.i]hept-2-y|methyl)-1 H-pyrazole {prepared according to general procedure 11 starting from (7-

- oxa-bicyclof2.2.1Jhept-2-yi)-methanol). 'H NMR (400MHz, CDCly) & 7.73 (s, 1H), 7.65 (s, 1H), 7.55 (s,

$H), 7.30 (m, TH), 7.05 (m, 1H), 6.85 {m, 1K), 6.10 (m, TH}, 4.8 (m, 2H}, 4.60 (m, 1H), 4.40 (m, 1H), 4.10
(m, 2H), 2.85 (m, 1H), 2.10 (m, 1H), 2.00 (m, 4H), 1.86 (d, 2H), 1.56 (m, 1H), 1.10 (m, TH); LOMS: 477
[M+1]; c-Met Ki: 0.06 uM.

Example  29:  3-{1-(2,6-Dichloro-3-fluoro-phenyl)-ethoxy}-5-{1-(tetrahydro-pyran-4-yl)-1H-pyrazol-4-yil-
pyridin-2-ylamine

“TFA

The tile compound was prepared aceording to procedure 6 using 3-[1-(2,6-dichlore-3-fluoro-phenyl)-
ethoxy-5-(4,4,5,5-tatramethyl{1,3,2]dioxaborolan-2-yl}-pyridin-2-ylamine  and  4-bromo-1-{tetrahydra-

pyran-4-yl)-1 H-pyrazole (prepared according to general procedure 11 staiting from tetrahydro-pyran-4-ol).

'"H NMR (400MHz, COCl3) & 7.55 {m, 1H}, 7.50 (m, 1H), 7.47 (m, 1H), 7.40 (m, 1H), 7.14 (m, 1H), 7.03
{m, 1H), 6.17 {m, 1H), 4.35 (M, 1H), 4.12 (m, 2H), 3.57 (m, 2H), 2.10 (m, 4H), 1.94 (d, AH); LCMS: 451
(M+11; c-Met Ki: 0.04 pM, '

Example 30:  3:[1-{2,6-Dichloro-3-iluoro-phenyl)-ethoxyl-5-(1-piperidin-4-yi- 1 H-p'yrazol-4-yl)-pylidin-2-
ylamine
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The title compound was prepared according to procedure 6. 'H NMR (400MHz, CDCly) & 7.65 (s, 1H),
7.54 (s, 1H), 7.50 (5, 1H), 7.40 {m, 1H}, 7.15 {m, 1H}, 7.02 (s, tH), 6.15 (m, 1H}, 445 (m. 1H), 3.56 {m,
2H}; 3.15 (m, 2H), 2.35 (m, 4H), 1.93 (d, J 8 Hz, 3H); LCMS: 450 [M+1]; ¢-Met Ki: 0.02 pM.

Example 31: 3-{1-{2,6-Dichloro-3-ftuoro-phenyl)-ethaxy]-5-((8)-1-pyrrolidin-3-yi-1H-pyrazol-4-yi)-pyridin-2-
ylarmine '

N, “27FA

]
The titte compound was prepared according 1o procedure 6 using 3-{1-(2,6-Gichipro-3-fiuoro-phenyl)-
ethoxy]-5-(4,4,5,5-tetramethyi-[1,3 2]dioxaborolan-2-yl}-pyridin-2-ylamine  and  3-((R)-4-bromo-pyrazol-1-
i)-pyrrolidine-1-carboxylic acid tert-butyl ester (prepared according 10 general procedure 11 starting from
{F)-3-Hydroxy-pymolidine-1-carboxylic acid tert-butyl ester). 'H NMR (400MHz, CDCL) & 7.64 (s, 1H),

7.55 (s, TH), 7.45 (s, 1H), 7.31 (m, 1H}, 7.14 {m, TH), 7.00 {s, 1H), 6.16 (m, TH), 5.09 (m, 1H), 3.78 {m,

2H), 3.65 (m, 2H), 2.60 {m, 1H), 2.41 (m, 1H), 1.94 (d, J 8 Hz, 3H); LCMS: 436 [M+1); ¢-Met Ki: 0.03 uM.

Example 32: 2-(4-(6-Amino-5-[1-{2,6-dichtoro-3-fluore-phenyl) -ethoxy)-pyridin-3-yl)-pyrazol-1-yl)-N-(3-
hydroxy-propyl)-iscbutyramide '
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The fitie compound was prepared according to procadure 5 using 3-aminopropan-1-o as the amina in the
final step. 'H NMR (400MHz, CDCly) 5 7.72 (s, 1H), 7.69 (s, 1H), 7.67 (s, 1H), 7.33 (m, 1H}, 7.08 {m, 1H),
6.80 (s, 1H), 6.49 {m, 1H), 6.09 (m, 1H), 3.54 {m, 2H), 3.34 (m, 2H), 2.10 (5, 3H), 1.87 (m, 9H), 1.62 {m,
OH); LOMS: 510 (M+1]; c-Met Ki: 0.07 pM.

Example 33: 2-(4-(6-Amino-5-[1-{2,6-dichloro-3-fuoro-phanyi)-ethoxy]-pyridin-3-yl}-3-methyt-pyrazol-1-y1)-
2-methyl-propionic acid

The tile compound was prepared according to procecure 5 {compound 5-2}. 'K NMR {400MHz, CDCly) &
7.54 (s, 1H), 7.51 {5, 1H), 7.50 {m, 1H}, 7.49 (m, 2H), 6.01 (m, 1H}), 5.03 (bs, 2H), 1.95 {5, 3H), 1.75 (d,
3H), 1.63 (s, 6H); LCMS: 467 {M+1); o-Met Ki: 0.13 pM. '

Example_ 34: 2-(4-{6-Am[na-5-[1-(2,6-dichloro-S-f!uoro-phenyl)-ethoxy]-pyridin-3-yl}—pyrazol-1-)d)-N‘(z-
methoxy-athyl}-iscbutyramida '

The titte compound was prepared acoording 1o procedure 5 using {2—memoxyem}4jamine as the amine in
the final step. 'H NMR (400MHz, CDCly) 5 7.73 (s. 1H). 7.69 (s, 1H), 7.68 (s, TH), 7.31 (m, 1H), 7.08 {m,
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1H), 7.05 (s, 1H), 6.45 (m, '1H), 6.10 {m, 1H), 510 (m, 2H), 3.36 (s, 3H), 3.25 (m, 4H), 1.87 (m, OH),
LCMS: 510 {M+1]; ¢-Met Ki: 0.09 pM.

Exampte 35: 2-(4-{6-Amino-5-[1-(2,6-dichioro-S—fIuoro—phen}n}-eihoxy}pyﬁdin—&yl}-pyrazol-1-y!}-N-{2-
hydroxy-ethyl)-isobutyramide

The title compound was prepared according to procedure 5 using 2-aminoethanol as the amine in the final
step. 'H NMR (400MHz, CDCly) & 7.75 (s, 1H}, 7.70 (s, 1H}, 7.67 (s, 1H), 7.31 (m, 1H), 7.09 (m, TH),
6.89 (s, 1H), 6.56 (m, 1H), 6.08 {m, 1H), 5.0 (m, ZH), 3.65 (M, 2H), 3.36 (M, 2H), 1.87 {m, 9H); LCMS: 495
{M+1]; c-Met Ki: 0.06 pM. .

Example 36 2-{4-{6-Amino-5-{1 -(2.6-dichioro-3-fluora-phenyl)-athoxy}-pyridin-3-yi}-3-methyl-pyrazol-1-yi)-

N-(3-dimethylamina-propyl)-isohutyramide
oy I
7—~><( S

i z °
o (7
i
S
M "HOAC

The title compound was prepared according to procedure 5 using N, A-dimsthylpropane-1,3-diamine as
the amine in the final step. 'H NMR {400MHz, CDC!,) 8 7.60 (s, 1H), 7.48 (s, 1H), 7.30 {m, 1H), 7.08 (m,
1H), 6.73 (s, 1H), 6.04 (m, 1H), 6.15 {m, 2H), 3.28 {m, 2H}, 2.59 (m, 4H), 2.38 (s, 6H), 2.20 (s, JH}, 2.05
(s, 3H), 1.86 {d, J 8 Hz, 3H}), 1.81 (s, 6H); LCMS: 551 [M+1]; c-Met Ki: 0.09 pM.

Example 37: 2-(4-{6-Amino-5-1-(2,6-dichloro-3-flucro-phenyl)-ethoxy}-pyridin-3-yl}-3-methyl-pyrazal-1-yl)-
N-{2-pyrrofidin-1-yl-ethyl)-isabutyramide :
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The tile compound was prapared according to procedure 5 using (2-pyrrolidin-1-ylethyl)amine as the

aming In the final step.. 'H NMR (400MHz, CDCly) 8 7.59 {s, 1H), 7.48 (s, 1H), 7.30 (m, 1H), 7.07 (m, 2H),

6.04 (m, 1H}, 5.10 {m, 2H), 3.48 (m, 2H), 3.00 (rn; 6H), 2.18 (s, 3H), 2.06 (s, 3H), 1.93 (m, 4H}, 1.84 (d, J
. 5 8 Hz, 3H), 1.82 (s, 6H); LCMS: 563 [M+1]; c-Met Ki: 0.07 M. :

Example 38: 3-[1-[2.S-Dichloro—S-ﬂuoro-phenyd)-elhoxy]-5-[1-(1«isopropyl-piperidin-4-w)-‘lH-byrazol-d-yl]—
pyridin-2-ytamine

* HOAz

10 The title compound was prepared according. to procedure 8 using 3-1-(2,6-dichlorg-3-fluoro-phenyl)-
ethoxy]-5-(4,4,5.5-tetramathyl-[1,3.2]dioxaborolan-2-y)-pyridin-2-ytamine and 4-(4-Bromo-pyrazol-1-y1)-1-
iscpropyl-piperidine (prepared according to general pracedure 11 using 2-iodo-propans as alkytation
reagent). 'H NMR (400MHz, COCla} 8 7.70 (8, 1H), 7.55 (s, 1H), 7.50 (s, 1H), 7.31 {m, tH), 7.06 {m, 1H),
6.87 (s, 1H), 5.13 (bs, 2H), 4.16 (m, 1H), 3.13 (m, 2H), 2.94 (m, 1H}, 2.30 {m; OH), 2.07 (s, 3H) 1.86 (d, J

15  8Hz 3H), 1.13 (d, J 8 Hz, 6H); LCMS. 492 [M+1]; o-Met Ki: 0.01 uM '

Example  39: 3-i-{2,6- Dichioro-a-ﬂuoro-phenyi)-ethoxy]-s-[l -{1-methyt-piperidin-4.yl)-1 H-pyrazol#yl]-
pyridin-2-ylamine
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The titta compourd was prepared according to procedure' 6 using 3-[142,6-dichloro-3-fluoro-phenyl)-
. ethoxyl-5-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-yl)-pyridin-2-ylamine and 4.(4-bromo-pyrazal-1-y)-1-
methy-piperidine (prepared according 1o general procedure 11). 'H NMB {400MHz, CDCl) 87.70 (s, 1H),
§  7.56(s, 1H), 7.48 {s, TH), 7.29 (m, 1H), 7.06 (m, 1H), 6.87 (s, 1H), 6,08 (m, 1H}, 5.17 (bs, 2H), 4.15 (m,
1H), 3.06 (m, 2H), 2.08 (s, 3H), 2.38 (s, 3H), 2.24.{m, 6H), 1.86 (d, J & Hz, 3H); LCMS: 464 [M+1]; c-Mst
Ki: 0.01 uM, '

Example_ 40:  1-[4-(4-{6-Amina-5-{1-(2,6-dichloro-3-fiuorc-phenyl)-ethoxy}-pyridin-3-yj-pyrazol-1 -
10 piperidin-1-yi}-2-hydroxy-ethanone

" TFA

The titte compound was prepared according 1o procedure 7. 'H NMR (400MHz, COCl) 5 7.74 {s, 1H),

757 (s, 1H), 7.47 (s, 1H), 7.30 {m, 1H), 7.06 {m, 1H), 6.86 (s, 1H), £.06 {m, 1H), 4.60 {m, 1H), 4.32 (m,

AH), 4.21 (5, 2H), 3.85 (m, 1H), 317 (m, TH), 2.7 (m, 1H), 223 (m, 2H), 2.01 (m, 2H), 1.86 (d, J 8Hz,
15  3H);, LCMS: 508 [M+1]; ¢-Met Ki: 0.01 pM.

Example 11 1{4-{4-(6-Amino-5-[1-(2,6-dichloro-3-fluore-phenyl)-ethoxyl-pyridin-3-yi}-pyrazal-1-yl)-
piperidin-1-yl]-ethanone ‘
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The title compound was prepared according to procedure 6 using 3-[1-(2,6-dich!oro~3;ﬂuuro-phenyl)-
thoxy]-5-(4,4,5,5-tetramethyl-{1 3,2dioxaborolan-2-y)-pyridin-2-ylamine and 1-[4- (4-bromo-pyrazol-1-yl)-
piperidin-1-yl-ethanone (prepared from 4-(4-bromo-pyrazol-1-yi)-piperidine and acetyt chloride in the
presence of triethytamine in dichioramethane solvent). 'H NMR (400MHz, CDCl) 6 7.71 (s, 1H), 7.57 {s,
1H), 7.47 (s, 1H), 7.30 (m, 1H), 7.07 (m, 1H), 8.87 (s, 1H), 8.07 (m, 1H), 5.08 {bs, 2H}, 4.76 (m, 1H), 4.33
(m, 1H), 3. 95 (m, 1H}, 3.25 (m, 1H}), 2.78 (m, 1H), 2.25 {m, 2H), 2.15 (s, 3H), 1.95 (m, 2H), 1.86{d, J 8
Hz, 3H); LCMS: 492 [M+1]; ¢-Met Ki: 0.01 uM.

Example __42: [4-{4~{6-Amim~5-[1-(2. B-dichiaro-3-fluoro-phenyt)-ethoxy]-pyridin-3-yl}-pyrazol-1-yl)-
piperidin-1-yi}-acetonitrile '

The title compound was prepared according o procedure 6 using 3-[1-(2,6-dichloro-3-fluoro-phenyl}-
athaxy]-S-(d.4,5.5-tetramethyl-[1,3,2]diOxaborotan-z-yI};pyﬂdin-2-y1arnine and {4§{4»Bromo-pyrazbl-1 w)-
piperidin-1-yl}-acetonitrile (prepared according to ganeral procedure 11 using 2-bmmo—acetonitliI‘e as
alkylation reagert). 'H NMR (400MHz, CDCl) 8 7.75 (s, 1H), 7.57 (s, 1H), 7.49 (s, 1H), 7.30 (m, 1H),
7.06 (m, 1H), 6.87 {s, TH), 6.08 {m, 1H), 4.85 (bs, 2H), 4.13 {rm, 1H), 3.60 (s, 2H), 2.94 {m, 2H}, 2.56 (m,
2H), 2.20 (m, 2H), 2.13 {m, 2H), 1.86 (d, J 8 Hz, 3H); LOMS: 482 [M+1]; c-Met Ki: 0.02 uM.

Example 43 3-[1-(2.6-Dichloro-3-fluoro-phenyl)-ethoxy]-5+(1-(1 -ethyl-piparidin-4-yl)-1H-pyrazol-4-yi]-
pyridin-2-ylamine
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The title compound was prepared according to procadure & using 3-[1-(2,6-dichloro-3-fluoro-phenyl}-
ethoxy}-5-(4,4,5,5-tetramethy-| 1,3 2ldioxaborolan-2-yi}-pyridin-2-ylamine and 4- (4-Bromo-pyrazol1-yi)-1-
. ethyl-piperidine (prepared according 1o general procedure 11 using 1-icdoethane as alkylation reagent).
5 'HNMR (400MHz, CDCly) 8 7.71 (s, 1H), 7.55 (s, 1H), 7.50 (s, 1H), 7.31 (m, 1H}, 7.05 (m, 1H), 6.87 (s,
1H), 6.07 (m, TH), 5.08 (bs, 2H), 4.15 (m, 1H), 3.14 (m, 2H), 2.51 (m, 2H), 2.19 (m, 6H), 2.08 (s, 3H), 1.86

(d, J 8 Hz, 3M), 1.14 (m, 3H); LCMS: 478 [M+1]; c-Met K 0.01 pM. '

Example  44:  1.[4-(4-{6-Amino-5-[1-(2,6-dichioro-3-fiuoro-phenyl}-ethoxy}-pyridin-3-yl)-pyrazol-1-yi}-
10 piperidin-1-yl}-2-dimethytaminc-6thanone

The title compound was prepared according to procedure & using 3-[1-(2,6-dichloro-3-fiucro-phenyl)-
ethoxy]-5-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborclan-2-yl)- pyridin-2-ylaming and 1-[4-(4-Bromo-pyrazol-1-yi}-
piperidin-1-y)-2-dimethylamino-ethanone  (prepared  from  4-{4-bromo-pyrazol-1-yl}-piperidine ‘and

15 dimethylamino-acetic acid using HOBYEOC/Triethylamine in DMF solvent). 'H NMR {400MHz, COCL) &
7.67 (s, 1H), 7.56 (s, 1H), 7.47 (s, 1H), 7.30 (m, 1H}, 7.07 (m, 1H), 6.67 (s, 1H), 6.07 {m, 1H}, 5.31 (bs,
2H), 4.70 {m, 1H), 4.33 (m, 2H), 3.20 (m, &4H), 2.79 {m, 1H), 2.33 (s, 6H), 2.20 (m, 2H}, 2.08 {5, 3H), 1.92
(m, 1H), 1.86 {d, .} 8 Hz, 3H); LCMS: 935 [M+1]; c-Mel Ki: 0.01 uM.

20 Example 45; 5-[1-(1-Cyclopropyimethyl-piperidin-4-yl}- 1H-pyrazol-4-yl}-3+[1+(2,6-dichioro-3-fluaro-phenyl)-
ethoxyl-pyridin-2-ylamine
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The fitle compound was preparad according to procedure 6 using 3-[1-{2,6-dichioro-3-fluoro-phenyl)-
ethoxy]-5-(4 ,4,5,5-tetramethyl-[1 ,3.2lcﬁoxahorcIm-z-y!j-pyﬁdin-z-waniine and 4-(4-bromo-pyrazol-1 -yl)-1-
cyclopropyimethyl-piperidine (prepared according to general procedure 11 using iodomethyl-cyclopropans

5  as alkylation reagent). "H NMR (400MHz, CDCl;) 8 7.62 (s, 1H}, 7.54 (m, 2H), 7.37 (m, TH), 7.16 {m, TH),
7,06 (s, H), 7.01 (s, 1H}, 6.18 (m, ‘1H), 4.50 (m, 1H}, 3.98 (m, 1H), 3.69 (m, 1H), 3.50 (m, 1H), 3.02 (m,’

2H), 2.85 (m, 1H), 2.65 (m, 2H), 2.44 (m, 1H), 231 (m, 1H), 1.94 (m, 3H), 1.14 {m,1H), 0.80 (m, 2H), 0.42
(m, 2H); LCMS: 504 [M+1]; ¢-Met Ki: 0.01 pM.

10 Exampla 46: 3-[{Fi)-17[2;6-0ich!0ro-3-tluoro-phenyﬂ-elhoxy}-s-ﬁ-(1-méhyl-piperidm-ti-yl}-‘lH-pylazot-Ji-yﬂj

pyridin-2-ylamine

VAl

The title compound was prapared according to procedure 6 using 3-[(A)-1-(2,6-dichloro-3-fluaro-phenyl)-
ethoxy]-5-(4,4,5 5-tetramathyl-{ 1,3 2]dioxaborolan-2-yl)-pyridin-2-ylamine and 4-(4-bromo-pyrazol-1-yi)-1-

15  methy-piperidine (prepared according to general procedure 11. 'H NMR_{400MHz, CDCl,) 8 7.65 (s, 1H),

7.55 (s, 1H), 7.50 {s, 1H). 7.91 "(m,‘i H}, 7.06 {m, 1H}, 6.87 (s, 1H),.6.08 {m, 1H), 5.50 {bs, 2H), 4.8 (m,

1K), 3.11 (m, 2H), 2.40 (s, 3H), 2.30 {m, 2H), 2.20 {m, 4H), 2.07 (s, 3H}, 1.86 (d, J B Hz, 3H); LCMS: 464 .

[M+1]; c-Mst Ki: 0.01 uM.

20 Example 47: 1-[4-{4-{6-Amin0-5-[(ﬁ}-1-(2,6-dichioro-S—quoro-pher;y1)-ethoxy]-pyridin-3-yl}-pwazol-1-yi)-

piperidin-1-yl]-2-hydroxy-ethanone
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The tile compound was preparad according to procedura 7. 'H NMR (400MHz, COCIs) 8 7.72 (s, 1H),
7.57 (s, 1H), 7.47 (s, 1H), 7.31 (m, 1H), 7.06 (m, 1K), 6.86 {5, 1H), 6.08 (m, 1H), 5.00 (bs, 2H), 4.70 (m,
1K), 4.36 {m, 1H), 4.21 (s, TH), 3.70 (m, TH), 3.18 (m, 1H), 3.00 (m, 1H), 2.223 {m, 2H), 2.01 (m, 2H),
1.86 (d, J 8 Hz, 3H); LCMS: 508 [M+1]; c-Met Ki: 0.004 pM.

Exa 48:  5-(1-Cyclopentyl-1H-pyrazol-4-yl}-3-(1-(2,6-dichloro-3-fluoro-phenyi)-ethoxy]-pyridin-2-
ylamine
H—-HN
A
Z
a
. H
NHy

The title compound was prepared according to procedure 6 using 3-[1-(2,8-dichloro-3-fluoro-phenyl)-
ethoxy]-5-(4,4,5,5-tetramethyt-{1 .3.é]dioxaborolan-Z—yi}-pyTidin-2-y1amine and 4-{4-bromo-pyrazol-1-yl)-1-
cyclopenty-piperidine {prepared according to gensral procadure 11 using bromocyciopentane as
alkylation reagant). *H NMR (400MHz, CDCly) 8 7.75 (s, 1H), 7.55 {s, 1H), 7.48 (s, 1H), 7.28 (m, 1H},
7.05 (m, 1H), 6.87 (s, 1H), 6.07 {m, 1H), 4.81 (bs, 2H), 4.64 (m, 1H), 2.18 {m, 2H), 2.05 (m, 2H), 1.86 {m,
3H), 1.71 (m, 4H); LCMS: 435 {M+1]; c-Met Ki: 0.04 M,

Example 49: 5-(1-Cyclobutyl-1H-pyrazot-4-yl}-3-[1-(2,6-dichloro-3-llucro- phenyl)-ethoxy]-pyridin-2-ylamine '
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The titte compound was prepared according to procedure 8 using 3-[1-(2,6-dichioro-3-flucro-phenyl)-
ethoxy)-5-(4,4,5,5-tetramethyl-{1,3,2]dioxaborclan-2-yl}-pyridin-2-ylamine and 4-(4-bromo-pyrazol-1-yl)-1-
cyciobutyl-plperidine {prepared according to general procedure 11 using bromocyclopantane as alkylation
reagent). 'H NMR (400MHz, CDCly) 8 7.74 (s, 1H), 7.57 (s, 1H), 7.50 (s, 1H), 7.28 (m, 1H), 7.05 (m, 1h),
6.87 (s, TH), 6.08 (m, TH), 4.90 (bs, 2H), 4.78 (m, TH}, 2.51 (m, 4H}, 1.88 {m, 5H); LCMS: 421 [M+1]; o
Met Ki: 0.02 M. ' -

Examp! 0:  341-(2.6-Dichloro-3-fluoro-phenyi)-ethoxy]-5-{1-(1-methanesulfonyl-piperidin-d-yi)- 1H-

pyrazol-4-yl}-pyridin-2-ylamine .
: 0\\/}{3
AN

The tile compound waé preparad according to procedure 7 using 3-[1-(2,6-dichloro-3-thuoro-phenyl)-
athoxy]-5-(1-piperidin-4-y-1H-pyrazol-4-yl)-pyridin-2-iamine  and methylsulfonyl chleride. 'H NMR
(400MHz, CDCl} 8 7.75 (s, 1H), 7.57 (s, TH), 7.48 {s, 1H), 7.31 (m, 1H), 7.06 (m, 1H), 6.08 (m, 1H), 4.82
(bs, 2H), 4.26 (m, 1H). 3.94 (m, 2H), 2.98 (M, 2H), 2.85 (5, 3H), 2.26 (m, 2H), 2.18 (m, 2H), 1.86 (d, J 8
Hz, 3H); LCMS: 528 [M+1]; ¢ Met Ki: 6.01 uM. |

Examp! © 31-(2,6-Dichloro-3-fluoro-phenyl)-ethoxy}-5-(1-piperidin-3-yi-1H-pyrazol-4-yi)-pyridin-2-
ylamine '
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NH

" HOAD

The fitle compound was prepared according 10 procedure € using 3-{1-(2 6-dichlore-3-flucro-phenyl)-
smoxy]-s-(4,4,5,5-telrameihw-[1,3,2]dioxaborolan-a-)d)—pyridin-z-ylamine and 4-(d-bromo-pyrazol-1-yi)-
[1,3bipiperidiny-1-carboxylic acid tert-butyl ester (prepared according to genaral procedure 11 using 3-
hydroxy-piperidine-1-carboxylic acid tert-butyl ester). 'H NMR (400MHz, CDCl,) 5 7.69 (s, 1H), 7.55 (s,
AH), 7.52 {8, 1H), 7.31 {m, 1H), 7.07 (m, 1H), 6.86 {s, 1H), 6.07 (m, 1H), 5.21 {bs, 2H}, 4.26 (m, 1H), 3.40
(m, 1H), 3.07 (m, 2H), 2.77 {m, 1H), 2.11 (m, 4H), 2.08 (s, 3H), 1.86 (d, J 8 Hz, 3H); LCMS: 450 [M+1]; ¢
Met Ki:.0.01 pM.

Example 52: 3-[(R}-1-(2,6-Dichloro-3-fluoro-pghenyh)-ethoxyl-5-(1-piperldin-4-y-1H-pyrazol-4-yl)-pyridin-2-
ylamina

The title compound was prepared according to procedure 6 using 3-[{H]-1-{2,S-dichloro-a-ﬂuoro—phenyd)-
ethoxyl-5-(4.4,5,5etramethyl-[1,3,2]dioxaborolan-2-yi)-pyridin-2-ylamine and 4-{4-bromo-pyrazel-1-yl)-1-
cyclopentyl-piperidine (prepared according to general procedure 11 using bromocyclopentane as
alkylation reagent). 'H NMR (400MHz, CDCly) § 7.73 (s, 1H), 7.55 (5, 1H), 7.48 (s, 1H), 7.31 (m, 1H),
7.07 (m, 1H), 6.88 (s, 1H), 6.08 (m, 1H), 4.64 {m. 1H), 2.04 (m, 2H), 1.98 (m, 2H}, 1.86 (d, J B Hz, 3H),
1.73 (m, 2H); LOMS: 435 [M+1]; c-Met Ki: 0.02 M.

Example 53: 3-((R)-1-{2,6-Dichloro-3-fluoro-phenyi}-ethoxy]-5-(1 -piperidin-4- yl- 1H-pyrazok-4-yi)-pyridin. 2-
ylamine




10

15

WO 2006/021881 | PCT/IB2005/002695

111 -

NH

The titie compound was prepared according 1o procedure 6. 'H NMF (400MHz, CDCh) § 7.69 (s, 1H),
7.56 (s, 1H}, 7.50 (s, 1H), 7.32 (m, 1H), 7.07 (m, 1H), 6.87 {m, 1H}, 6.07 (m, 1H); 5.25 (bs, 2H), 4.30 (m,
1K), 3.41 (m, 2H), 2.96 {m, 2H), 2.26 (m, 2H), 2.12 {m, 2H), 1.86 (d, J 8 Hz, 3H); LOMS: 450 [M+1]; c-Met
Ki: 0.003 pM.

Example 54: 3-(3-Fluoro-s,7.8,9-tetrahydro—SH-benzocyclohepten-s-ﬂ,doxy)-s-(1H-pyrazol-4-yl)apyridin-2-

ylamine
}J—NH
Vs
_' =~ ] 2TFA
S M
o . :
NH,
F

The title compound was prepared according to procadure 6 using 5-bromo-3-{3-fluoro-6,7,8,9-tetrahydro-
S H-benzocyclohepten-5-yloxy)-pyridin-2-yiamine and 4-(4,4,5,5-tetramethyl-{1,3,2)dioxaborolan-2-y)- 14
pyrazole. 'H NMR {400 MHz, DMSOQ-d6) & 7.09 (s, 2H), 6.86 (s, 1H), 6.66 (s, 1H), 6.38 (1, 1H), 6.25 (dd,
1H), 6.08 (dt, 1H}, 5.03(d, 1H). 2.18 {t. 2H), 1.42(m, 1H}, 1.33(br, 1H), 1.19(br, 2H), 1.07(br, 1H), 0.66(br,
1H); LOMS: 339 [M+1}; c-Met % Inhibition: 21% pM. '

Exam 55:  2-(4-{6-Amino-5{1-{2 6-dichioro-3-Ruoro-phenyl)-ethoxyl-pyridin-3-yl}-pyrazol-1-yt-N,N-
diathyt-isobutyramide . C '
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The tite compound was prepared according to proceduré 5 using diethylamine as the amine in the final
step. 'H NMR (400 MHz, DMSO-d6} & 7.96 (s, 1H), 7.78{d, tH}, 7.61(s, 1H), 7.45{g, 1H), 7.42(t, TH),
6.90 (d, 1H), 6.09 (q, 1H), 5.68 {s; 2H), 4.09 (g, 1H), 3.20 (m, 1H), 3.16(d, 2H), 2.81 {m, 1H), 1.80(d, 3R},
1.66(s, 6H), 1.18{m, 1H), 1.10{t. 1H}, 1.01(br, 2H), 0.60(br, 2H); LCMS: 508 [M+1]; c-Met Ki: 0.3964 uM.

Example 56: 2-(4-{S-Amino-5-[1-(2.&dich!oro-s-ﬂuoro-phenyl)-emoxy]-pyﬁdin-&w}-pyrazold-yl)—i-((S)-a- |
hydroxy-pyrrolidin-1-y}-2-methyl-propan-1-ona

¢
The title compound was prepared ancording to procedure 5 using (38)-pyrrolidin-3-cl as the amine in the
final step. *H NMR {400 MHz, DMSO-d5) & B.32(d, 1H), 7.97 (br, 1H), 7.81(s, 1H), 7.72(s, 1H), 7.59(q,
1H), 7.47(1, 1H), 7.18 (1, 1H), 6.28 (d, 1H), 4.10 (br, TH), 4.00 (br, 1H), 3.59 (m, 2H), 3.42(m, 2H), 231 (m,
1H), 1.85(d, 3H), 1.75(m, 3H), 1.70(d, 5H), 1.83(m, 2H); LCMS: 522 [M+1]; o-Met Ki: 0.47 M. !

Example 57: 2-(4-{8-Aming-§-[1-{2,6-dichloro-3-flucro-phanyt)-ethoxy}-pyridin-3-yl}-pyrazol-1-yl)-2-methyl- !

1-pymrolidin-1-yl-propan-1-one
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Tha title compound was prepared acgording 1o procedure 5 using pyrrolidine as the amine in the finat
stop. "M NMR (400 MHz, DMSO-d5) 8 8.04(s, 1H), 7.80 (s, TH), 7.61(s, 1H), 7.55(q, 1H). 7430 1H),
6.92(s, 1H), 6.10 (g, 1H), 567 (5, 2H), 2.37 (m, 1H), 1.79(d, 3H), 1.66(s, 6H), 1.59(m, 4H); LCMS: 506

[M+1); c-Mat Ki: 0.425 uM. '

Example 58 2—{4-{6;Arnino-5-[1-(2.6~d3d1!oro-3-ﬂuoro-phenyll-aﬂ'uoxy]-pwidin-s-m-pyrazol-1-yi)-N,N-
dimethyl-iscbutyramide '

HG CHy /g:l-l,

2TEA

The titie compound was prepared according 1o procedure 5 using dimethylamine as the aming in the final
step. 'H NMR (400 MH2, DMSO-d6) & 8.16 {d, 1H}, 7.79(d, 1H), 7.70(d, 1H), 7.45(q, 1H), 7.11(s, TH),
6.25 (1, 1H), 1.80(d, 3H), 1.66(s, BH); LCMS: 480 [M+1]; c-Met Ki: 0.125 yM.

Example 53: 2-{4-{6-Aminc-5-[1 -(2,6-dichlore-3-fluoro-phanyl)-ethoxy)-pyridin-3-yi}-pyrazol-1-yl)-2-methyt-
propan-1-cl '
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The titte compound was prepared according to procedure 8. 'H NMR {400 MHz, DMSO-d6} 8 7.90 (s,
1H), 7.75(s, 1H), 7.52(m, 1H), 7.51(s, 1H), 7.43{t, 1H), 6.87 s, 1H), 6.06(g, TH), 5.61(s, 2H}, 4.93(br, 1H),
3.54(s, 2H), 1.80(d, 3H), 1.44(s, 6H); LCMS: 438 (M+1]; c-Met Ki: 0.014 uM.

Example 60: 3-[1-(2,6-Dichloro-3-fluoro-phenyl)-ethoxy]-5-(1 -{2-dimathyla|_n'ino-1 -
dimethyl-ethyl)-1H-pyrazol-4-yi}-pyridin-2-ylamine

The tille compound was prepared according to procedure B using 2-(4-{6-Amino-5-1-(2,6-dichloro-3-
fiuoro-phenyl}-ethoxyl-pyridin-3-yl}-pyrazol-1-yl)-N,N-dimethy-isobutyramide for the reduction. 'H NMR
(400 MHz, DMS0-d8) 5 7.88 (s, 1H}, %76(s, 1H), 7.53(m, 2H}, 7.43{t, 1H), 6.87 (s, 1H), 6.06(q, 1H),
5.62(s, 2H), 1.80(s, 6H), 1.78{(d, 3H), 1.48(s, 6H); LCMS: 466 {M+1}; c-Met Ki 0.084 pM.

Example 81: {8)-1-[2-(4-[8-Amino-5-]1-(2 6-dichloro-3-fluoro-phanyl)-ethoxy]-pyridin-3-yi}-pyrazol-1-yl}-2-
methyt-propyl]-pysrolidin-3-of

Hy

. F
The titte compound was prepared according to procedure 8 using 2-(4-{6-amino-5-{1-(2,6-dichloro-3-
fluoro-pheny) -athoxyl-pyiidin-3-yi}-pyrazol-1-yi)-1-({(S)-3-hydroxy-pyrrolidin-1-yi)- 2-mathyt-propan- 1-one
for the reduction. 'H NMR (400 MHz, DMS0-d6) 5 7.88 (s, tH), 7.76(s, 1H), 7.54(m, 2H), 7.43(t, 1H),
6.87 (s, 1H), 6.08(q, 1H), 5.62(s, 2H)}, 4,52(br,1H), 4.00{br,1H}, 2.75(br, 2H), 2.34(br,1H}, 2.20{br,iH),

2.06(br,1H),1.90(d, 2H), 1.80{d,3H),1.4D(s, 6H), 1.39(br,1H); LCMS: 508 [M+1]; c-Met Ki: 0.07 pM.
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Example _62: 3-{1-(2,6-Dichloro-3-fluoro-phenyf}-ethoxy]-5-(1-{1 ,1-dirn=ethyi—2-{2-pyrrolidiri-1 -yl-ethoxy)-
athyl]-1H-pyrazol-4-yi}-pyridin-2-ylamine

T e I O

Nari'DuF

N—py

A

C Hy Pd{PPhy),Clz
v N N8, O,
o DMEH,O
NH,

The tils compound was prepared according to procedure 8 using 3-[1-(2,8-dichloro-3-fluorc-phenyt)-

ethoxy]-5-(4.4.5,5-tatramethyl{1,3,2|dipxaborolan-2-yi)-pyridin-2-ylamina and 4-bromo-1-{1, 1-d|meﬁ1yi-2- ]

(2-pyrralidin-1-yi-ethoxy)-athyl)- 1 H-pyrazole, which were propared as follows:

To a solution of 2-(4-bromo-pyrazol-1-yi}-2-methyl-propionic acic methyl ester {5.00 g, 20.2 mmal)
in anhydrous THF (67 mf.) was added LiAlH, {1.0M in THF, 22.3 mL) drop by drop under nitrogen. The
reaction mixture was stirred under nitrogen at ambient temperature for ovemight, and quenched with HC|

- solution {2N) in ice bath to pH 5, The produc! was extracted with ethyﬂ acotate. The combined extracts
ware washed with water, brine, and dried over Na;SO, o provide 2-(4-bromo-pyrazal-1-yl)}-2-methyl-
propan-1-0l {3.022 g, 68% yield).

To a solution of 2-(4-brome-pyrazal-1-yt}-2-methyi-propan-1-ol (0.50 g, 2.28 mmol) and 1-(2-
chioro-ethyl)-pyrrolidine (0.3072 g, 2.289 mmol) was added NaH (60% in mineral oil, 27.4 mmol}. The
reaction was stimed under nitragen at ambiant temparature for 0.5 h, and then at 70 °C for over-night.
The reaction was quenohe& after cooling down 10 ambient temperature with the addition of water, The
product was extracted with ethyl acetats, and the extracts wera washed with water, brine, and dried over
Na,SO,. The crude product was purified on a reverssd ﬁhase column to provide 4-bromo-1-{1,1-dimethyi-
2-{2-pyrrolidin-1-yl-ethoxy)-sthyl]-1 F-pyrazole (37.8 mg, 18% yield).

3-{1-+(2,8-Dichloro-3-fluoro-phenyl)-ethoxy]-5-{1-1,1 dimethyt-2-(2-pyrrolidin-1-yl-ethoxy)-ethyl)-
1H-pyrazol-4-yi}-pyridin-2-ylamine: 'H NMR (400 MHz, DMSO-d6) & 7.95 (s, 1H), 7.58(dd, 2H), 7.41(m,
1H), 7.22(1, 1H}), 7.08 (s, 1H); 6.26(q, 1H), 3.68(s, 2H), 3.56(t, 2H), 3.35(m, 2H), 2.87(m, 2H), 2.57(d, 2H),
1.85(m, 6H), 1.53(s, 6H), 1.20(d, 1H); LCMS: 538 [M+1]: c-Met Ki: 0.220 uM.

Example 63: 3-{1-(2,6-Dichloro-3-fiucro-phenyl)-ethoxy]-5-(1-(R)- 1-pyrrolidin-2-yimethyl- 1 H-pyrazol-4-yl)-
pyridin-2-ylaming '
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The title compound was prepared according to procedure 11 followed by procadure 8 using 3-[1-(2,6-
dicrdoro-3-fluoro-phenyl)-ethoxy)-6-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-yl)-pyridin-2-ylamine and 2-
[(F)4-{4-bromo-pyrazal-1-yi)-piperidin-1-yimathyl}-pyrrolidine-1-carboxylic acid tert-bulyl ester {prepared
according 1o general procadure 11 using (A)-2-hydroxymethyl-pyrrolidine-1-carboxylic acid ter-butyl
ester). "H NMR (400 MHz, DMSO-d6) 5 9.85 (br, 2H), 8.68(d, 1H), 8.50(br, tH), 8.34(s, 1H), 8.27 (d, 1H),
8.12(m, 1H), 7.99(t, 1H), 7.65(s, 1H), 6.76(q, 1H), 6.26(s, 2H), 5.05(br,2H), 4.40{br,1H}, 3.74(m,2H),
2.56(m, 1H), 2.36(d,3H),2.16{m, 1H); LCMS: 450 [M+1]; c-Met Ki; 0.072 uM.

Example_64: 3-[1-(2,6-Dichloro-3-flucro-phenyl)-ethoxy} 5-(1-(S)-1-pyrrolidin-2-yimethyl- 1H-pyrazol-4-yi)-
pyridin-2-ylamine -

The title ¢compound was prepared accbrding o procedure 11 foliowed by procedurs & using 3-{1-(2.6-
dichioro-3-fuoro-phenyl)-ethoxyl-5-(4,4.5,5-tetramethy-{1,3,2]dioxaborolan-2-yi)-pyridin-2-ylamine and 2-
[(S)4-{4-bramo-pyrazol-1-yl)-piperidin-1-yimethyl}- pyrrolidine-1-carboxylic acid tect-butyl ester {(preparad

. according to gemeral procedure 11 wsing (8)-2-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl

oster). "H NMBR (400 MHz, DMSO-d6) & 7.86(s, 1H). 7.72(s, TH), 7.56(m, 1H), 7.51 {d, TH), 6.86(s, TH),
6.06(q, 1H), 5.64(s. 2H), 3.96(d, 2H), 2.76(m, 2H), 1.79(d, 6H), 1.60(m, 3H), 1.33(m, 1H); LCMS: 450
[M+1]; c-Mat Ki: 0.0415 pM. |

ylamine
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The title compound was prepared according to procedusa 11 foliowed by procaduré 6 using 3¥[1~(2.6-
dichloro-3-Ruoro-phenyl)-ethoxyl-5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridin-2-ylamine and 3-
{(S)-4-bramo-pyrazol-1-y))-pyrrolidine-1-carboxylic acid tert-butyl ester (preparad according to general
procedure 11 starting from (S)-3-Hydroxy-pyrrolidine-1-carboxylic acid tert-butyl ester). 'H NMR. (400
MHz, DMSO-d6) 5 7.93(s, 1H), 7.74(d, 1H), 7.55(m, 1H), 7.51 (s, 1H), 7.43(t, 1H), 6.87(d, 1H), 6.06(q,
1H), 5.64(s, 2H), 4.75(m, 1H), 3.11{m, 1H), 3.0V(m, H), 294(m, 1H), 2.85(m, 1H), 215(m, 1H),
1.99(m,1H), 1.87(s, 3H), 1.78{(d, 3H); LCMS: 436 [M+1]; c-Met Ki: 0.288 M.

Example €6: S-I(H)-_l-(2,S-Dich!oro-s-ﬂuoro-phenyi)-elhoxy]-s-ﬁ-pip-aridin-d.-yt-iH-pyrazol-4—y1}-pyrazin—2-
ylamine -

. F
The title compound was prepared according to procedure 12. 'H NMR (400 MHz, DMSO-d6) 5 7.86 (s,
1H), 7.76(s, tH), 7.63(m, 2H), 7.54(m, 1H), 7.37(, 1H), 6.46 (g, TH), 8.15(s, 1H), 4.10{m, 1H), 3.01(m,
2H), 1.95(m, 2H), 1.85(s, 2H), 1.75(d, 3H), 1.67(dd, 1H); LCMS: 451 [M+1]; c-Met Ki: 0.010 kM. ‘

Example 87: 3-[{R)-1 -(2,6-'Dichlnro-a-ﬂuofo-phanyl)-e.thoxy}-s-'ﬁ H-pyrazol-4-yl)-pyrazin-2-ylamine
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The tite compound was prepared according to procedure 1Q using S-bromo-3-[(A)-1-(2,6-dichlore-3-
fluoro-phenyl)-ethoxy}-pyrazin-2-ylamine and 4-{4,4,5,5-Tetramethyl-{1,3,2]dioxaborolan-2-yl)-pyrazole-1-
carboxylic acid tert-butyl ester, 'H NMR (400 MHz, DMSO-d6) & 12.81(s, 1H), 7.79 (s, 1M), 7.48{m, 1H),
7.36(1, 1H), 6.48 (g, 1H}, 6.12(s, 2H}, 1.75(d, 3H); LCMS: 368 [M+1]; c-Met Ki: 0.065 uM.

Examplg 68 1-{4-(4-{5-Amino-6-{(R}-1-{2,8-dichloro-3-fluoro-phenyl)-ethoxyl-pyrazin-2-yl)-pyrazal-1-yi)-

piperidin-1-yi}-2-hydroxy-ethanone

AcON

Tha tilte compound was prepared according to precedures & and 7, using 5-bromo-3-{(R)-1-{2,6-dichloro-
3-flusro-phenyl)-ethoxy]-pyrazin-2-ylamine as the stariing material. 'H NMR (400 MHz, DMSO-d6) 6 7.91
(5, 1H). 7.76(s, 1H), 7.64(s, 1H), 7.48(m, 1H), 7.36(t, 1H), 6.46 (q, 1H), B.15(s, 2H). 4.57(br. 1H), 4.40(m,

2H}, 4.12{br, 2H}, 3.77{m, 1H}, 3.35(m, 2H}, 3.43(m, 1H}, 3.16(m, 2H}, 1.75(d, 3H); LCMS: 509 [M+1]; ¢-
Met Ki: 0.015 pM.

Example 69: 3-[{R}-1-{2,6-Dichloro-3-fluora-phenyl)-athoxy)-5-[1-{1 -methyl-piperidin-4-yi)- 1 H-pyrazol-4-yl]-
pyrazin-2-ylamine
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The tille compound was prepared according to procedure 6 using 5-bromo-34{(R}-1-(2 8-dichloro-3-flucro-
phenyl)-sthoxy]-pyrazin-2-ylamine and 4—(4—bromo-pyrazol—1-yl)-1-melhy-'piperidine {prepared according
. 1o general procedura 11). 'H NMR (400 MHz, DMSO-dB) 6 7.88 (s, 1H), ;?.?6(3, 1H), 7.64(s, 1H}, 7.4%(m,
5 1H}, 7.36(t, 1H}, 6.46 (q, 1H}, 6.15(s, 2H), 4.02{m, 1H), 2.é4(m, 2H), 2.19(s, 3H), 200(m 4H}, 1.85(m,

3H), 1.75(d, 3H); LCMS: 465 [M+1]; c-Mat Ki: 0.03 uM,

Exampla 70: 1-[4—(4-{5—‘Am-[no-6-{(H)-1-{2.B-dimﬁoro-s-{h.uoro-hhenyt)-emoxy]-pyrazih-2-y1}-pyrazo|-1-yl)-
piperidin-1-yi]-2-dimathylamino-ethanane

A

>

AcOH

10 F. . , .
The title compeund was prepared according 12 procedure 7 using 3-[(A)-1-(2,6-dichiora-3-flupro-phenyl)-
ethoxy}-5-(1-piperidin-4-yl-1H-pyrazol-4-yi)-pyrazin-2-yamine coupled with dimsthylamino-acetic acid in
the presance of HOBYEDC/triethylamine in OMF as describad in procedure 5 using §-brorne-3-[(R)-1-(2,6-
dichloro-3-fluoro-phenyl}-ethoxy}-pyrazin-2-ylamine as the starting material. 'H NMRA (400 MHz, DMSO-
. - 15 d6) 8 7.80 (s, 1H), 7.76(s, 1H), 7.65(s..1H), 7.49(m, 1H), 2.36(1, 1H), 6.47 (q. 1H), 6.15(s, 2H), 4.39(m,
1H), 4.16{m, 1H}, 3.16(m, 2H), 302(m. 1H), 2.75(m, 1H), 2.19(s, 8H), 2.01{m, 2H}, 1.88(s, 1H}, 1 75(d
3H).; LCMS: 536 [M+1); cMetKi 0.015 pM.

Example 71: 3-[1-(2,6-Cichloro-3-fluero- phenyl) ethoxy] 5-(1-methanesulfonyl- 1H-pyrazol-4-yi)-pyridin-2-
20  ylamins
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The titie compound was prepared according to procedure 5 using 5-bromo-3{(A}-1-{2,6-dichiore-3-fluoro-

. phenyl)-athoxy}-pyridin-2-ylaming and 1-methanesulfonyi-4-(4,4,5,5-tetramethy-[1,3,2] dioxaborolan-2-yl)-

1Mpyrazole (prepared from 4-{4.4,5 5-1etramethyl-{1,3,2]cioxaborofan-2-yl}-1H-pyrazole reacted with

‘ 5 rﬁemylsulfonyl chlorida in the presence of trigthylamine in dichloromethang solvent. 'H NMR (400MHz,

I - €OCly) 5 8.41 (s, 1H), 8.13 (s, 1H), 7.89 (d, 1H), 7.51 {dd,1H), 7.38 {1, 1H), 7.07 (d, 1H), 6.09 (q, 1H), 5.79
(bs,-2H), 3.49 (5, 3H), 1.74 (d, 3H}.; LCMS: 445 M+ 1]; e-Met Ki: 0.17 M. |

Example 72: 3-[(R)-1-{2-Chloro-3,6-difluoro-phenyl)-ethoxy]-5-(1-piperidin-4-yi-1H-pyrazol-4-yl)-pyridin-2-
| 10 ylamine '

The title cdmpound was prepared according to procedure 6 using S-broma-3-{(A)- 1-(2-chloro-3,6-difluoro-

phenyl)-ethoxy)-pyridin-2-ylamine as stating materfal (according o the methods for the synthesis of 5-

’ bromo-3-[1-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-2-ylamine  from  (5)-1-{2-chloro-3,8-diflucro-

15 phenyl)-ethanol, obtained from SynChem, Inc.). 'H NMR (400MHz, DMS0-d6) & 7.B8 {s, 1H}, 7.70 {s,

] 1H), 7.50 (s, 1K), 7.38 (m, 1H), 7.25 (m, 1H), 6.99 {8, 1H), 5.88 {m, 1H}, 5.48 (bs, 2H), 4.08 (m, 1H), 2.96

' {m, 2H}, 2,53 (m, 1H), 2,45 {m, 1H), 1.89 {m, 1H}, 1.B0 (m, 4H), 1.67 (M, 4H); LCMS: 434 [M+1]: c-Met Ki:
0.09 uM,

20 Examplg 73 - 3+[1-{2,6-Dichloro-3-tluoro-phenyl)-ethoxy}-5-[ 1-(2-methylamino-ethyl}- 1H-pyrazol-4-yi)-
pyridin-2-ylamine




10

15

20

WO 2006/021881 . PCT/IB2005/002695

-121 -

The title compound was prapared according 1o procedure 16, followed by 14, using {2-(4-Bromo-pyrazol-
1-yl)-ethyt}-methyl-carbamic acid tert-butyl ester as aryl halide, and 13. 'H NMR (400 MHz, chloroform-D)
8ppm 7.75 (d, J=1.77 Hz, 1'H) 7.58 (s, 1 H} 7.50 (s, 1 H) 7.30 {dt, J=0.16, 4.64 Hz, 1 H) 7.05 (dd, J=8.84,
7.83 Hz, 1 H) 6.86 (d, J=1.77 Hz, 1 H) 6.07 {q, J<6.74 Hz, 1 H) 4.83 (5,2 H) 4.22- 4.30 (m, 2 H) 3.08 - -
343 {m, 2 H} 2.49 {5, 3 H} 1.86 {d, J=6.82 Hz, 3 H); LOMS: 424 {M+1]; ¢-Met Ki: 0.055 yM.

Example 74 2-{4-{6-Amino-5-{1-{2.6-dichloro-3-fluoro-phenyi)-athoxy}-pyridin-3-yi}-pyrazol-1-yl)-N-(3-

dimathylamino-propyl}-propionamide
. .

The title compound was prepared accord'lngjb procedure 17, followed by 14 using 2-(4-Bromo-pyrazal-1-
yi)-N-(3-dimethylamino-propyl)-proplonamide as aryl halide, then 18, then 13. ‘H NMR {400 MHz,
-chloroform-D) § ppm 7.78 (s, 1 H) 7.88 (s, 1 H) 7.55 (s, 1H) 7.48 - 7.53 {m, 1 H) 7.31 (dd, J=8.72, 4.93
Hz, 1 H) 7.06 {t, J=8.46 Hz, 1 H} 6.87 (s, 1 H) 6.07 (q, J=6.48 Hz, 1 H)I4"90 {q.J=741 Hz, 1 H)4.80 s, 2
R) 3.31 {q, J=5.64 Hz, 2 H) 2.27 (1, J=5.81 Hz, 2 H) 2.02 (s, 6 H} 1.88 (d, J=6.57 Hz, 3 H) 1.80 (d, J=7.33
Hz 3 H} 1.57 (dt, J=12.08, 5.97 Hz, 2 H}, LCMS: 523 (M+1]; c-Met Ki: 0.04 uM.

Eiarngia 75:

3{1(2,8-Dichloro-3-fluoro-phenyl)-ethoxy}-8-(1 -piperidin-a-y-1H-pyrazok-3-yi)-pyridin-2-
ylamine : ’ :

The tite compound was prepared according to procedure 14 using 44{?;-iodo—pyrazoleé1-y1)-pipendina-1-
carboxylic acid ferr-butyl ester fotlowed by removal of the protecting group. Te 70 mg 4-(3-{6-Aming-5-{1-
{2,6-dichloro-3-flucra-phenyl)-sthoxy}-pyridin-3-yl}-pyrazol-1 -w]-plpeﬁdiné1—carboxwic agid tert-butyi' was
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added 3 ml of dichloromethana follawed by 1 mL trifluorcacetic acid at raom temperature. After stiing for
2 hours, the reaction was done. Purification by reverse phase HPLC gave B0 mg white hygroscopic solid.
Conversion to the free base was accomplished by dissolving in dichloromethane and washing with sodium
bicarbonate which led to 17 mg of a whits solid, 3-{1-{2,6-Dichloro-3-fluaro-phenyl)-ethoxy]-5-(t -piperidin-
4-yi-1H-pyrazol-3-yl}-pyridin-2-ylaming. 'H NMR (400 MHz, DMSO-D6) 8 ppm 7,87 (d, J=1.77 Hz, 1 H)
7.68(d, J=2.27 Hz, 1 H} 7.53 (m, 1 H) 7.42 {m, 1 H) 7.09 {d, J=1.77 Hz, 1 H) 6.34 {d, J=2.27 Hz, 1 H) 6.04
(Q, J=6.82 Hz, 1 H) 5.77 (s, 2 H} 4.10 (m, 1 H} 3.03 {m, 2 H) 2.58 (m, 2 H) 1.91 (m, 2 H) 1.79 (d, J=6.82
Hz, 3 H} 1.75 {m, 2 H); LOMS: 450 [M+1]; c-Met Ki: 0.038 pM.

The starting material, 4-(3-iodo-pyrazole-1-w)-pipsrdine-1-carboxylic acld rerf-buM ester was
preparad as follows:

L g omo
- T ¥ oo
N—N o TFAERSIH  j— O
N—N 2}l NN N—N ] N
S AP — oy — LA >(5

-1H-pyrazgle: To 4.8 g 95% NaH in mineral oil was added 200 mL
THF. Pyrazole (12 g) was added in 50 mL THF dropwise and stirmed at i for 1 hour. After cooling to 0°C,
a solution of 34.32 mL SEMC! in 50 mL THF was added dropwise. The cooling bath was removed, and
the reaction was stimed at room temperature for oi-arnight. The reaction was quenched with water,

- concenirated, diluted with disthylether and washed with ammonium chloride, brine, and dsied over sodium

sullate. Chromatography with 20-30% EtOAchexanes ied to 12 g of product. 'H NMRA (400 MHz,
chioroform-d) 6 ppm 7.55 (dd, J=5.81, 1.77 Hz, 2 H} 6.33 {1, /~2.02 Hz, 1 H} 5.44 (s, 2 H) 3,50 - 3.58 (m,
2 H} 0.85 - 0.95 {m, 2 H) 0.04 (5, 6 H).

S-lodo-1-{2-trimethvisilanyi-ethoxymethyl}-1H-pyrazole: To 2.0 g 1-{2-trimethylsilanyl-sthoxymethyl)-1H-
pyrazole in 40 ml. THF at —78°C was added 4.43 mL 2.5 N nBuli dropwise. The solution was stired for
an additional 45 min. Then iodine (7.67 g) in 20 mL THF was added dropwise. Alter all the iodine was
added the cooling bath was removed, and the mixture was allowed to warm to room temperature over 2
hours. The reaction was quenched by addition of a few mLs of acqueous NH,CI (saturated), The sclution
was concentrated, diluted with diethyt ether, washad with aqueous sodium suffite, water, brine, and dried
over sodium suffate. Chromatography with 5-10% EtOAchexanes gave 1.66 g of product as an oll. 'H
NMR (400 MHz, chiarolerm-d) 8 ppm 7.53 (d, J=1.77 Hz, 1 H) 6.49 (d, J=1.77 Hz, 1 H} 5.50 (s, 2 H) 3.53 -
3.61 (m, 2 H) 0.86 - 0.95 (m, 2 H) 0.04 {m, 9 H).

S-ledo-1H-pyrazole: Ta 1.0 g 5-iodo-1-(2-lrimeth\dsilanyl-e1h0xyrgethy|]-1 H-pyrazole wag added a mixture

of 1.72 mL triethylsilane and 4 mL TFA at 0°C. After addition the cooling bath was removed. At 1.5 hours
the solvents were removed leaving 570 mg of a white sotid. 'H NMR (300 MHz, CHLOROFORM-D} &
ppm 7.53 {m, 1 H} 6.51 {m 1 H)

; DE d : gster:  To 500 mg 5-iodo-1H-pyrazole in 3
mbL DMF was added 54 mg 95% NaH This was stirred at room temperature for 5 minutes {oliowed by
heating for 30 minutes at B0®C . The solution was cooled to room temperature and 417 mg BOC

* piparidine mesylate was added. The reaction was healed to $0°C ovemight. Stll some iodo-pyrazole by

TLC s0 added 100 mg mere mesylate and heated another 18 hours. The reaction was cooled and some
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of the DMF was removed in vacuo. The solution was diluted with ethyl acstate and washed with sodium

“bicarbonate, bring, and dried over scdium sulfate, Removal of salvent ledta a clear ofl Chromatography

with 5, 10, 20% EtOAC/CH,Cl; led to 180 mg of product as a clear oil. 'H NMR (400 MHz,
CHLOROFORM-D) & ppm 7.23 {d, J=2.27 Mz, 1 H) 8.40 (d, J=2.27 Hz, 1 H) 4.24 {m, 3 H) 2.84 (s, 2 H}
202-212 (m, 2 H)1.87 (m, 2 H) 1740_- 1.47 (m, 9 H). :

Example 76: 3-[1 -(2.6-Dichloro-s-fluorOephéngﬂ}-eiﬁoxy]—ﬁ-ﬁ H-_pyrazol~3-y|)-pyridin-2-y!amine

@

The tile compound was prepared according to procedure 10 using . 3-iodo-1-(2-timisthytsilanyl-
aﬂwnxymelhylHprrazole followed by removal of the 2-4rimethyisilanyt-ethoxymethyl, To 60 mg 3-[1-
{2,6-Dichloro-3-fluare-phenyl)-athoxyl-5-[1-(2-trimethylsilanyl -ethoxymethyi)- 1 H-pyrazol-3-yi]- pyridin-2-

ylamine in 1 mL dichloromethans was added 60 pL triethylsilane and 0.5 mL trilluoroacetic acid. After
stirring for 4 hours at room temperature 3 mL of toluene was, added, and the solvent was removed in
vacuo. The residue was dissolved in EtOAc and washed with sodium bicarbonate. Chromatography with
10% MeOH/40%E10AL/50%CH,CY, gave 20 mg of a white solid. 'H NMR (400 MHz, DMSO-D8) & ppm
7.92 (d, J=1.52 Hz, 1 H) 7.68 {5, 1 H) 7.49 - 7.59 {m, 1 H) 7.43 (1, J=B.72 Hz, 2 H} 7.12 (s, 1 H) 6.41 (s, 1

H) 6.08 (s, 1 H) 5.90 (5, 2 H) 3.32 (5, 4 H) 1.78 (d, J=6,57 Hz, 3 H), LCMS: 367 [M+1]; c-Met Ki: 0.035 pM.

Example 77.3-[1 -(2,6-Dich_loro-3-f|uoro-ph_anyi)l-amoxy]-s-(s-memyl-pyr'azoIJ «yi)-pytidin-2-ylamine

The title compound was prepared according to procedire 18. *H NMR (400 MHz, DMSO-D6) 8 ppm 8.07°

(d, J=2.27 Hz, 1 H) 7.80 (d, J=2.02 Hz, 1 H) 7.57 (dd, J=8.09, 5.05 Hz, 1 H) 7.46 (t, J=872Hz, 1H)7.33

(d, J=1.77 Hz, 1 H) 6.27 (d;J=2.27 Hz, 1 H} 6.17 (q, J=6.48 Kz, 1 H) 220 (5, 3 H) 1.82 (d, =657 Hz, 3

H); LOMS: 381 [M+1]; c-Met Ki: 1.92 M.
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Example 78; 3-[1-(2,6-Dichloro-3-fluoro-phenyi)-sthoxy]-5-indazok1 -yl-pyridin-2-ylamine

The title compound was preparad according to procedure 19 using 1H-indazole in place of 3-methyl-1H-

_ pyrazole. "H NMR (400 MHz, DMSO-D6) & ppm 8.29 (s, 1 H) 7.83 - 7.69 (m, 2 H) 7.58 - 7.63 (m, 1 H)

752 (t, J=B.72 Hz, 1 H) 7.39 {1, J=T.71 Hz, 1 H) 7.17 - 7.28 {m, 2 H} 7.00 (d, J=2.02 Hz, 1 H) 6.14 (q,
J=6.40 Hz, 1 H} 1.82 {d, J=6.57 Hz, 3 H); LCMS: 417 [M+1]; c-Met Ki: 1.56 M.

Exampte 79: 31 -(2,S-Dichioro-a-ﬂunro-phenyl)-ethoxy]-s-pyraiom yl-pyridin-2-ylamine

The title compound was prepared according to procedure 18 using pyrazole in place of 3-methyl-1H-
oyrazole. "H NMR (400 MHz, DMSQ-D6) 6 ppm 8.21 (d, J=2.53 Hz, 1 H} 7.95 (¢, J=2.02 Hz, 1 H) 7.67 (d,
J=1.77 Hz, 1 H) 7.57 (dd, J=B.97, 493 Hz, 1 H) 7.45 (1, J=B.72 Hz, 1 H) 7.29 (d, J=1.77 Hz, 1 H} 646 -
6.52 {m, 1 H) 6.16 (t, J=6.57 Hz, 1 H) 1.81 {d, J=8.57 Hz, 3 H}; LOMS: 367 [M+'1]: c-Met Ki: 0.87 uM.

Example_80: 1-{B-Amino-5-1-(2,6-dichloro-3-fluoro-phenyl}-ethaxy]-pyridin-3-yl}-1 H-pyrazole-4-carboxylic

acid ethyl ester
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The title compound was prepared according to procedure 19 using ethyl 1H-pyrazole-4-carboxylate in
place of 3-methyt-1H-pyrazole. 'H NMR {400 MHz, DMSO;DG} 5 ppm 8.81 (s, 1 H) 8.02 - 8.08 (m, 2 H)
7.56 (dd, J=9.09, 5.05 Hz, 1 H) 7.45 (1, J=8.84 Hz, 1 H) 7.29 (d, J=2.02 Hz, 1 H) 6.14 (q, J=6.57 Hz, 1 H)

5  4.24 (q, J=7.07 Hz, 3 H) 1.80 (d, J=6.57 Hz, 3 H) 1.26 (q, J=7.58 Hz, 4 H); LCMS: 439 [M+1]; c-Mat Kk
2.05 pM. :

Example 81: 3-[1—(2,6-‘Dichloro-asﬂmro.phenyi)-ethoxy]-s-h-piperidin-&-'yiméhyl-T H-pyrazol-4-yi}-pyridin-
2-ylamine '

10
The tile compound was prepared according to procedure 15 using 4-(4-bromo-pyrazol-1-ylmethyl)-
piparidine-1-carboxylic acid tert-butyl ester (prepared by using General Procedure 11) and 3-{1-(2,6-
Dichloro-3-fluoro-phenyl)-ethoxy]-5-(4.4,5,5-telramethyl-[1,3,2}dioxaborolan-2-yl)-pyridin-2-ylamine,
followed by de-protection {Genera! Procedure 3}. 'H NMR {400 MHz, DMSO-D8) & ppm 8.51 (s, 1 H)

5 820(s, 1 H)7.89 (s, 1 H) 7.72 (d, J=1.52 Hz, 1 H) 7.65 {5, 1 H) 7:59 (dd, J=B.97, 4.93 Hz, 1 H) 7.47 (i;
J=BT72Hz, 1 H)7.06 (s, 1 H) 623 {q, J=5.48 Hz, 1 H) 4.04 (4, J=6.82 Hz, 3H) 3.68 - 3.78 (m, 1 H) 3.44 -
354 (m, 2 H) 3.19- 320 {m, 3 H) 2.78 - 2.88 {m, 2 H) 2.06 (s, 1 H) 1.84 (d, J=6.57 Hz, J M) 1.63 (d,
J=14.40 Hz, 2 W) 1.26 - 1.37 (m, 2 H): LCMS: 484 [M+1]; c-Met G: 0.056 pM.

20 Example 82 3{1-{2.6-Dichioro-3-fluoro-phenyl)-ethoxy-5- 1 {2-piperazin-1-yl-ethyl)-1H-pyrazol-4-yl}-
pyridin-2-ylarmine ’
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The title compound was prepared according to procedure 15 using 4.[2-(4-Bromo-pyrazol-1-yl}-ethyl]-

hipergzined-carboxyilc acid tert-butyl ester {prepared by using General Procedure 11) and 3{1-(2,6-

Dichloro-3-flusre-phenyl)-ethoxy}-5-(4,4,5,5-tetramethyl-{1 ,S,Q]dioxahorosan-z-y1)-pyridin-2-y{amina.
foflowed by de-protection ( General Procedure 3). 'H NMR (400 MHz, DMSO-DS§) 5 ppm 9.39 (s, 1 H)
B.09 (s, 1 H) 7.79 {g, 1 H) 7.70 (s, 1 H) 7.61 (dd, J=8.97, 4.93 Hz, 1 H) 7.49 (t, J=8.59 Hz, 1 H)7.13 (s, 1
H) 6.27 (q, J=6.48 Hz, 1 H) 4.47 (s, 2 H) 3.27 (s, 6 H) 3.11 (s, 3 H) 1.85 (d, J=6.82 Hz, 3 H); LCMS: 479
[M+1); c-Met Ki: 0.047 pM. ‘

Exampla 83: 2.(4-{6-Amina-5- 1-(2,6-dichioro-3-Hluaro-phanyf}-ethoxyl-pyridin-3-yl}-pyrazol- 1-yi)-ethano!

The tille compound was preparad according to procedure 15 using 2-(4-bromo-pyrazol-1-yi}-ethancl
{prepared using Procedure 28) and 3-[1-(2,6-Dichloro-3-fluorc-phenyl)-ethoxy}-5-{4,4,5,5-tetramethyl-
[1.3,2]dioxaborolan-2-yl)-pyridin-2-ylamine. "H NMR (400 MHz, DMSO-D6) 8 ppm 7.86 {s, 1 H) 7.72 (s,
H) 7.56 - 7.63 {m, 2 H) 7.43 - 7.52 (m, 2 H) 7.07 (4, J=1.52 Hz, 1 H) 6.24 {q, J=6.57 Hz, 1 H} 4.08 - 4.17
{m, 2 H) 3.70 (dt, J=8.78, 5.46 Hz, 3 H} 1.84 (d, J=6.57 Hz, 3 H}; LCMS: 411 [M+1]; c-Met Ki: 0.046 pM.

txampla__84: 3-[1-(2,6-Dichioro-3-flucra-phenyl)-athoxy]-5-(1-{1,3]dioxolan-4-yimatnyl-1 H-pyrazol-4-yi}-
pyridin-2-ylamine '
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The tile compound was preparad according to procedure 15 us:ng 4-bromo-1-[1,3]dioxolan-4-yimathyl-
1H-pyrazole {prepared by using General Procedure 11} and 3-[-{2 6-dichiora-3- fh:oro-phenm—eihoxy}-s-

(4,4,5,5-tetramethyi{1,3,2]dioxaborolan-2-yi)-pyridin-2-ylaming. 'H NMA (400 MHz, DMSO-D6) & ppm

799 (s, 1 H) 7.71- 7.79 {m, 2 H) 7.67 (d, J=3.28 Hz, 1 H) 7.85 - 7.64 (m, 2 H) 7.49 (1d, J=8.65, 2.66 Hz, 2
H) 7.08 (s, 1 H) 6.25 {dd, J=6.95, 2.15 Hz, 1 H) 4.91 (d, J=4.04 Hz, 1 H) 4.80 (d, J=2.53 Hz, 1 H) 4.33(d,
J=16.67 Hz, 1 H) 4.20 - 4.29 (m, 2 H) 4.06 - 4.15 {m, 1 H) 3.94 (dd, J=8.34, 6.82 Hz, 2 H) 3.65 {ddd,
J=B.21,6.19, 6.06 Hz, 4 H) 1.85 (d, J=6.57 Hz, 3 H) 1,80 (3, J=6.57 Hz, 1 H); LCMS: 453 [M+1}; ¢-Met Ki:
0.061 pM.

Example 85: 1-[4-(4-{6-Amino-5-{1-{2,6-dichloro-3-fluoro-phenyl)-ethoxy}-pyridin-3-yi}-pyrazol-1-yimethyl)-
‘piperidin-1-yl}-2-hydroxy-sthanons }
q; OH

The title compound was prepared according to procedure 15 wsing 1-[4-(4-brcm:;.-pyrazol-1-ylmethy1)-
piperidin-1-yl}-2-hygroxy-ethancne (prepared by using Generel Procedure 11) and 3-{1-{2,6-ichloro-3-
fluoro-phenyl}-ethoxy]-5-(4,4,5 5-tetramathyl-[1,3,2]dioxaborolan-2-yl)-pyndin-2-ylamine. 'H NMR (400
MHz, DMSO-D8) 8 ppm 7.94 - 8.00 {m, 1 H) 7.78 (d, J=7.58 Hz, 1 H) 7.72 (d, J=1.26 Hz, 1 H) 7.64 (s, 1
H) 7.60 (dd, J=B.97, 4.93 Hz, 1 H) 7.45 - 7.54 (m, 1 H} 7.09 (5, 1 H) 6.26 (q, J=6.48 Hz, 1 H) 4.31 {d,
J=12.38 Hz, 1 H) 3.97 - 4.09 (m, 4 H) 3.63 (s, 1 H) 2.89 (1, J=12.13Hz, 1 H) 2.56 (t, J=12.13 Hz, 1 H) 2.03

(ddd, J=11.05, 7.39, 3.79 Hz, 1 H) 1.85 {d, J=6.57 Hz, 3H) 1.48 (d, J=13.14 Hz, 2 H) 1.10 - 118(rn 1H)
0.98 - 1.10 (m; 1 H); LCMS: 522 [M+1]; ¢-Met Ki: .03 pM.
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Example 86: 3-[1-(2.6~Dich!oro-a-ﬂuoro-phenyi)-ethoxy]-s-[1 -(2,2-dimethyl-[1,3ldioxolan-4-yimethyl)-1H-
pyrazol4-yi}-pyridin-2-ylamine

oag—bou
v

The title compound was prepared according to prooeduré 15 using 4-bromo-1-{2,2-dimethyl-(1,3]dioxolan-
4-yimethy)}-1H-pyrazote (prepared by using General Procedure 11) and 31-(2,6-Dichloro-3-fluoro-
phenyl)-ethoxy)-5-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-yl}-pyridin-2-yl amine. 'H NMR (400 MHz,
DMSO-D6) & ppm 7.82 (s, 1 H) 7.73 (d, J=1.77 Hz, 1 H} 7.56 - 7.59 (m, 1 H) 7.52 - 7.56 (m, 1 H) 7.40 -
7.47 {m, 1 H) 6.85 (d, J=1.77 Hz, 1 H) 6.02 - 6.11 {m, 1 H) 5.69 (5, 2 H) 4.32 - 4.39 (m, 1 H) 413 - 4.25
(m, 2 H) 4.00 {ddd, J=8.34, 6.57, 1.26 Hz, 1 H) 3.72 (ddd, J=8.65, 5.49, 3.54 Hz, 1 H) 1.76 - 1.84 {m, 4 H)
1.28 (d, J=18.67 Hz, 3 H) 1.25 (s, 3 H}; LCMS: 481 {M+1]; ¢-Met Ki: 0.082 pM.

Example 87: 3-(4-{6-Amino-5-[1 -{2,6-dichlore-3-fluore-phenyl)-ethoxy)-pyridin-3-yi}-pyrazol-1-yi)-prepane-
1,2-dicl

Kty

Thae title compound was prepared according fo procedure 21. 3-{1-(2,8-Dichloro-3-flucro-phenyl}-ethoxyl-
5[1-(2,2-dimathyl-[1,3]dioxolan-4-yimethyl)-1H-pyrazol-4-yi}-pyridin-2-ylamine was de~-protected with TFA
and water. "H NMR {400 MHz, DMSO-D6) & ppm 7.96 (d, J=3.54 Hz, 2 H) 7.76 (s, 1 H) 7.64 (d, J=2.78
Hz, 1 H) 7.60 (dd, J=8.87, 4.93 Hz, 1 H) 7.47 (1, J=8.72 Hz, 1 H) 7.11 (s, 1 H) 6.23 - 6.31 {m, 1 H} 4.22(d,
J=3.78 Hz, 1 H) 4.19 {d, J=3.54 Hz, 1 M) 3.96 (dd, J=13.64, 7.83 Hz, 2 H)3.72-3.82{(m, 2 H) 3.26 - 3.37
(m, 2 H) 1.85 (d, J=6.57 Hz, 3 H); LCMS: 441 [M+1}; c-Met Ki: 0.028 uM. '

Example 88 4-{4-{6-Amino-5-[1-{2,8-dichloro-3-fluora-phenyt)-sthoxyl-pyridin- 3-yl)-pyrazol-1 -yl)-
pyrrolidine-2-carboxylic acid methyl ester




10

15

20

WO 2006/021881 . PCT/IB2005/002695

- 129 -

The title compound was prepared according to procadure 15 using 4-(4-bromo-pyrazol-1-yl)-pyrrolidine-

1.2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester (prepared by using General Procadurs 11) and 3-{1- - '

{2,6-didﬂoro~3-ﬂuoro-phenyt)—ethoxy]-s-u.4,5.5-1etramethyl-{1 ,3,2]dioxaborolan-2-yl)-pyridin-2-ylamine,
followed by de-protection ( General Procedure 3). "H NMR {400 MHz, DMSO-D6) & ppm 8.09 - 8.15 (m, 2
H)7.74 - 7.79 {m, 3H) 7.69 (s, 1 H) 7.86 - 7.62 (m, 2 H) 7.47 (t, J=B.72 Hz, 2 H) 7.08 (5, 2 H} 6.18 - 6.26
(m, 2 H)5.25(s, 1 H} 5.20 (5, 1 H) 4.67-4.73 (m, 2H)3.77-384(m; 5 H) 3.74 (d, J=2.78 Hz, 3H} 3.70
(s, 1 H) 3.58 (s, 3 H) 2.83 (5, 1 H) 253- 262 (m, 3 H) 2.44 (5,1 H} 1.84 (d, J=6.57 Hz, & H); LCMS: 494
[M+1]; c-Met Ki: 0.034 pM. - : : ‘

Example BS: 3-{1+(2,8-Dichloro-3-Auoro-phenyl)-ethoxy}-5-{1-(1 -methyl-piperidin-4-yimathyl)-1H-pyrazol-4-
vi]-pyridin-2-ylamine '

F

_The title compound was prepared according to procedura 15 using 4+{4-bromo-pyrazat-1-yimethyl}-1-

methyl-piperidine {prepared by using General Procedure 11) and 3-{1-(2.6—dimloro—3-ﬂuaro-phenyl)-
sthoxy}-5-(4,4,5,5-tetramethyl-{1 .3 2|dioxaborolan-2-y)-pyridin-2-ylamine. "H NMR (400 MHz, DMSO-DE)
5 ppm B.58 (s, 1 H) 8.25 (s, 1 H) 8.00 (s, 2 H) 7.75 (s, 2 H) 7.66 {s, 2 H) 7.59 (dd, J=9.09, 5.05 Hz, 2 H)} -
7.48 (1, J=8.72 Hz, 2 H) 7.09 (s, 2 H} 6.20 - 6.31 (m, 2 H) 4.05 (d, J=6,82 Hz, 3 H) 3.40 (d, J=12.88 Hz, 1
H) 3.19- 3.29 (m, 3H}2.78 - 2,90 (m, 3 H} 2.72 {d, J=4.55 Hz, 1 H) 2.07 {5, 1 H) 1':35 (d, J=6.57 Hz, 4 H)
1.59 - 1.71 (m, 3 H) 1.29 - 1.40 (m, 2 H); LOMS: 478 [M+1]; c-Met Ki: 0.024 pM. .

Example 90 4-(4-{6-Amino-s—h-(2,e-dichloro-a-ﬂuoro-phenyl)-ethoxy}-pyridin-a—y!}-pyrazol-1-yl)-
pysroliding-2-carboxylic acid methylamide
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Z

. The title compound was prepared according fo procedure 20 using 4-{4-{6-amino-5-1-{2,6-dichloro-3-

fiuaro-phenyl)-ethoxyl-pyridin-3-yi}-pyrazol-1-yl)-pyrrolidine-2-carboxylic  acid methyl  ester  and
methylamine.  'H NMR (400 MHz, DMSO-D8) & ppm 8,98 (s, 1 H) 8.45 {d, J=4.556 Hz, 1 H) 8.11 {5, 2 H)
7.72-7.78 (m, 3 H) 7.70 (s, 1 H) 7.58 (dd, J=B.87, 4.93 Hz, 2 H) 7.47 (ud, J=8.65, 1.39 Hz, 2 H) 7.05 (d,
J=6.06 Hz, 2 H) 6,16 - 6.24 {m, 2H) 5.14 - 5.22 {m, J=7.58, 7.26,7.11,7.11 Hz, 1 H) 4.42 - 450 (m, 1 H)
4531 (t J=859 Hz, 1 H)2.76- 3.83 (m, 1 H)368-3.75(m, 2 H) 3.51 - 3.63 (m, 3 H) 2.86 (dt, J=13.38,
7.83 Hz, 1 H) 2.67 {1, J=4.42 Hz, 5 H) 2.28 - 2.3 {m, 2 H) 1.83 (d, J=657 Hz, § H); LCMS: 493 [M+1]; c-
Mat Ki: 0.034 pM.,

Example o1 '4-{4-{6-Amino-5-[1-(2,B-<ﬂd1loro-3-ﬂuoro-phenyl)-ethoxy]—pyridin—3-y1}-pyrazol-1-yi)—
pymolidine-2-carboxylic acid amide

0 wz
NH
N
o CH
NHy
1+ ]

3
The tittle compound was prepared according to procedura 20 using 4-{4-{6-amino-5-{1-(2,6-dichloro-3-
fluoro-phanyt)-sthoxy)-pyridin-3-yl}-pyrazol-1-yl)-pyrrolidine-2-carboxylic acid methyl ester and amine (2 M
ammonia) in methanol, *H NMR {400 MHz, DMSO-D6) 6 ppm 9.80 (s, 1 H) 8.85 {s, 1 H} 815 (s, 2 H)
799 (s, 2 H) 7.71 - 7.81 (m, 6 H) 7.58 (dd, J=8.97, 4,93 Hz, 2 H} 7.48 {t, J=8.72 Hz, 2 H) 7.26 (s, 1 H)
743 (s, 1 H) 7.09 (d, J=2.27 Hz, 2 H) 6.24 (q, J=6.48 Hz, 2 H} 5.26 (s, 1 H} 4.42 - 451 (m, 1 H) 4.32 (1,
J=8.46 Hz, 1 H) 3.78 (5, 1 H) 3.57 {s, 2 H) 2.53 - 2.63 (m, 1 H) 2.32 - 2.41 {(m, 1 H) 1.84 {d, J=6.57 Hz, §
H); LCMS: 478 [M+1]; c-Met Kl; 0.044 M.

Examnple 82: 3-1-(2,6-dichloro-3-methoxyphenyl)ethoxy]-5-(1-methyl-1 H-pyrazol-4-yl)pytidin-2-amine
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> - =
Cl CHy ™ Cl CH3 ™
F |\ Neogt HSCO\(:f\ L
NH,

Cl
The title compound was prepared according to procedure 24, trom 3-{1-(2 6-gichloro-3-fuoro-phenyl)-
ethoxy]-5-{1-methyl-1H-pyrazel-4-yl)-pyridin-2-ylamine. The starting material can be obtained acoording
10 Example 1-615 of U.S. Patent Application Serial No. 10/786,610, entitied “Aminoheteroaryt Compounds
as Protein Kinase Inhibitors®, filed February 26, 2004, and comesgonding intemational applcation
PCTAJS2004/005495 of the same title, filed February 26, 2004, the disclosures of which are incorpioraled

herein by reference in their entireties. 'H NMR (400 MHz, DMSO-DE) 6 ppm 1.77 (d, J=6.57 Hz, 3H)

3.80 (s, 3 H) 3.81 - 3.85 {m, 3 H) 560 (s, 2 H) 6.08 {q, J=6.67 Hz, 1 H) 6.86 (d, J=1.52 Hz, 1 H) 7.10 {d,
J=8.09 Hz, 1 H) 7.43 (d, J=B.84 Hz, 1.H) 7.47 (5, 1 H) 7.69 (d, J=1.77 Hz, 1 H) 7.79 (s, 1 H); LCMS: 384
[M+1]; c-Met Ki: 0.012 pM. '

Example §3: 34{1-(2, G-dld\Ioro-a-ﬂuorophenyMcaxy] -5-{1-[(3,5-dimethylisoxazol-4-yl)methyl]-1H-pyrazol-
4-yl|pyridin-2-amine _
HL
)
\ b
N—N )
f PR
¢ CH Ny
F I =N
Ny

(o}
The title compound was prepared according to pracedure 21 using 4-(chlaromethy!)-3,5-dimethylisoxazole
as the alkylating agent. 'H NMR (400 MHz, chlorofarm-D} & ppm 1.85 {d, J=6.57 Hz, 3 H) 2.20 (s, 3 H)

| 243(s, 3 H) 5.03 - 5.05 {m, 2 H) 6.04 (, J=6.57 Hz, 1 H) 8.79 (d, J=1.77 Hz, 1 H) 6.97 - 713 (m, 1 1)

7.29 (q, J=2.86 Hz, 2 H) 7.57 (s, 1 H) 7.73 (d, J=1.77 Hz, 1 H); LOMS: 477 [M+1]; c-Met Ki: 0.069 uM.

Example 94: ter-butd 4-{4-{6-amino-5-{1-(2,6-dichloro-3-fuoraphenylethoxy)pyridin-3-yl)-1 Hipyrazol-1 .
yi)piperidine-1-carboxylate
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EHy
Q“‘“*°**=
N—-N
[
g G B
F. | /N

cl
The tite compound was prepared according to procedure 21 using ter-butyl-4-methanesulfonate-1-
piperidine carboxylate (procedure 11} as the alkylating agent. 'H NMR (400 MHz, chioraform-D) & ppm
1.47 (s, 9 H) 1.85 (d, J=6.82 Hz, 3 H} 1.87 - 1.98 (m, 2 H) 2.05 - 2.20 (m, 2 H} 2.82 - 2.92 (m, 2 H) 4.14 -
434 (m, 3 H) 4.75 (s, 2 H) 6.0B (g, J=6.82 Hz, 1 H) 6.86 {d, J=1.52 Hz, 1 H} 7.00 - 7.08 {(m, 1 H} 7.29 {dd,
J=8.84, 480 Hz, 1 H) 7.47 (5, 1 H) 7.56 (s, 1 H) 7.75 (d, J=1.77 Hz, 1 H); LCMS: 551 [M+1}; c-Met Ki:
0.035 uM.

Example 95 2-hydroxyethyl 4-{4-{6-amino-5{1-(2 6-dichlora-3-fluarophenyl)ethoxylpyridin-3-yi}- 1H-

pyrazol-1-y)piperidine-1-carboxylate _

o
Q’L“\’m

N-—N

W,

WHz
cl

The title compound was prepared according 19 procedures 21 and 22 using ethylene carbonate as the
acylating agent. 'H NMR (400 MHz, DMSO-08) § ppm 1.79 (d, J=6.57 Hz, 3 H) 1.82 (¢, J=4.04 Hz, 2 H)
1.92-208 (m, 2 W) 2.96 (s, 1 H) 3.97 - 4.04 {m, 2 H) 4.09 (d, J=13.39 Hz, 2 H) 4.27 - 440 (m, 1 H) 4.78
(t, J=5.56 Hz, 1 H) 5.64 (8, 2 H) 6.07 (g, J=6.74 Hz, 1 H) 6.89 {d, J=1.77 Hz, 1 K} 7.43 (1, J=8.72 Hz, 1 H)

- 7.52(s, 1 H) 7.56 (dd, J=8.97, 4.93 Hz, 1 H) 7.74 (d, J=1.77 Hz, 1 H) 7.87 (s, 1 H); LCMS: 539 [M+1]; c-

Mat 1: 0.01 uM,

Exampla 96: 3-[1-{2,6-dichlora-3-fluorophenyl)ethoxyl-5-(1H-pyrazol-4-yl)pyridin-2-amine

N—NH

(A

G CHy -

N

NHy
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The title compound was prepared according to procedure 21. 'H NMR {400 MHz, chloroform-D) 5 ppm

160 (s, 1 H) 1,84 (d, J=6.57 Hz, 3 H) 5.07 (s, 2 H) 6.06 (q, J=6.57 Hz, 1 H) 689 (d, J=1.77 Hz, 1 H) 6.96 -
7.06 (m, 4 H) 7.22 - 7.33 (m, 1 H) 7.67 (3, 2 H) 7.80 (4, J=1.52 Hz, 1 H); LCMS: 368 [M+1]; ¢-Mat Ki:
0.035 uM. .

Example 87:  3-[1-(26-dichloro-3-fluorophenyl)ethoxyl-5-{1 -(1-iSOpropg;-Iazelidin-S-yl)~1 H-pyrazel-4-

" ylpyridin-2-amine
GHy
N7 TCHy
N—N
¥,
Tl CHy e
F. I N
NHy

The title compound wes prepared according to procedure 2 using 2-iodopropane as the alkylating agent,

't{ NMR {400 MHz, DMSO-D6} & ppm 0.88 (d, J=6.06 Hz, 6 H) 1.79 (d. J=6.82 Hz, 3 H) 235-242(m, 1

H) 3.28 (1, 2 H) 3.62 {t, J=7.58 Hz, 2 H) 4.78 - 4.91 (m, 1 H) 5.67 (5, 2 H) 6.08 (q, J=6.57 Hz, 1 H) 7.43 (L,
J=8.72 Hz, 1 H) 7.55 {dd, J=6.97, 4.93 Hz, 1 H} 7.58 (5, 1 H) 7.75 (d, J=1.77 Hz, 1 H} 8.03 {5, 1 H};
LCMS: 465 [M+1]; c-Met Ki: 0.03 yM.

Example 98 _ 2-[4-(4-{6-amino-5-[1-(2,6-dichtoro-3-lluorophenyl)ethoxylpyridin-3-yl}-1H-pyrazol-1-
yhpiperidin-1-yijacatamide

0
N—-N
Y,
O CH l\
F. N
a M

The title compound was prepared acsording to procedures 21 and 22 using 2-bromoacetamide as the

alkytating agent. 'H NMR (400 MHz, OMSO-D6) & ppm 1.79 {d, J=6.57 Hz, 3 H) 1,92 - 2.08 (m, 4 H) 2.16.

-2.31 (m, 2 H) 2,83 - 2.8 (m, 2 H) 2,89 (s, 2 H) 4.04 - 417 (m, 1 H} 5.64 (8, 2H) 6.07 (q, J=6.74 Hz, 1 H)
6.88 (d, J=1.52 Hz, 1 H) 7.08.- 7.16 (m, 1 H) 7.20 {5, 1 H) 7.43 (t, J<B.72 Hz, 1 H} 7.52 (s, 1 H) 7.57 (dd,
J=8.67.4.93 Hz, 1 H) 7.74 {3, J=1.77 Hz, 1 H) 7.93 (5, 1 H); LCMS: 508 [M+1]; c-Met Ki: 0.007 M.

Example 89: 5-[1 -(B-azablcyctu[a.éj Joct-3-yi)-1H-pyrazol-4-yi}- 34 1-(2,6-dichloro-3-flugrophenyl)

ethoxylpyridin-2-amine
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=4
] N—N
L,

|
F o e
NHz
|

The tite compound was prepared according to procedure 21 using 3-methanesutfonyloxy-8-aza-
bicytio[3.2.1]octane-8-carbexylic acid tert-butyl ester as the alkylating agent. The starting material wes
obtained by reducing terf-butyl @oxo—ﬁ-azabicyclo[a.zd]octane-ﬁ-carboxyiala {commercially available
from Fluka) with NaBH/ethanol to obtain tertbutyt 3-hydroxy-8-azabicyciofd.2.1]octane-8-carboxylate,
from which the corresponding metnanesulfo_ny;loxy compound was prepared. 'H NMR (400 MHz, MeQD)
3 ppm 1.85 (d, J=6.57 Hz, 3 H) 1.87 - 2.11 (m, 7 H) 3.69 - 3.78 (m, 2 H) 4.08 (d, J=7.07 Hz, 1 H) 451 .
4.67 (M, 1 H) 6,14 (q. J=6.57 Hz, 1 H) 6.90 {5, 1 H) 7.20 {t, J=B.59 Hz, 1 R) 7.43 (dd, J=8.97, 4.93 Hz, 1
H)7.51 (s, 1 H) 7.65 {s, 1 H) 7.78 (s, 1 H); LOMS: 477 [M+1}; c-Met Ki: 0.505 uM.

Example  100;  3-{1-(2,6-dichloro-3-fuovophenyl)ethoxy}-5-[1-(2H-tetrazol-5-yimethyl)-1 H-pyrazol-4-
yl)pyridin-2-amine ' :

N
N )

N—=NH
{ 2

cl CHy Ry

N

o NH,

The title compound was prepared according to procedure 21 using 5-chloromethyl-1(2)-letrazole as the
alkylating agent, "H NMR (400 MHz, DMSO-DE) & ppm 1.84 (d, J=6.57 Hz, 3 H} 5.74 (s, 2 H) 625 (a.
J=6.48 Hz, 1 H) 7.10 (d, J=1.01 Hz, 1 H) 7.47 {t, J=8.72 Hz, 1 H} 753 - 7.63 (m, 1 H) 7.71 (s, 1 H) 7.76 (d,
J=1.01 Hz, 1 H) 8.14 (s, 1 H); LCMS: 450 {M+1}; c-Met Ki: 0.04 uM.

Example 101: ethyl 4-(4—{6-am:mo-5-[1-(2,6—dich|o:o-3-ﬂuor0phenyl)ethoxylpyridin-s-yﬂ—1 H-pyrazol-1-
vi)pipendine-1-carboxylale
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acylating agent. 'H NMR (400 MHz, DMSO-D8) 6 ppm 1.18 {t, J=7.07 Hz, 3H) 1.71 - 1.79 (m, 2 H) 1.82

(d, J=B.57 Hz, 3 H) 1.97 - 2.06{m, 2 H)2.93-3.04 (m, 2 H) 4.05 (q, J=7.07-Hz, 4 H) 4.29 - 4.47 {m, 1 K} |
. 5 6.17(g,J=8.32 Hz, 1 H) 6.50 - 6.88 {m, 2 H} 7.00 (s, 1 H) 7.46 {t, J=8.72 Hz, 1 H) 7.58 {q, J=4.55 Hz, 1 H)

7.58 (s, 1 M) 7.72 (d, J=1.52 Hz, 1 H) 8.04 (s, 1 H); LCMS: 523 [M+1]; &-Met Ki: 0.019 phd.

Example  102;  2-[3-(8-{6-amina-5-[1-(2,6-dichloro-3-fluoraphenyljethoxy]pyridin.3-yi}-1H-pyrazol-1- .
yljazetidin-1-yllethanol : ‘

OH
n N
N-;N
Ly
T CHy I Ry
F. G N
10 el e
The title compound was prepared according to procedure 2 using methyl bromoacetata as the alkylating
agent then using LiBH, as the reducing agent to reduce the methyl ester to aicohol. 'H NMR (400 MHz,
. DMSO-D6) & ppm 1,83 (d, J=6.57 Hz, 3 H) 3.02 {t, J=5.81 Hz, 2 H) 3.75 {q. J=5.73 Hz, 2 H) 3.85 - 3.99

{m, 2 H)4.18 - 4.28 (m, 2 H) 4.78 1, J=5.18 Hz, 1 H) 5.31 - 5.42 {m, J=7.96, 7.96 Hz, 1 H) 6.19 (g, J=6.57
15 Hz, 1 H) 7.01 {d, J=1.26 Hz, 1 H} 7.43.- 7.51 {m, 1 H} 7.59 (dd, J=8.97, 4.93 Hz, 1 H) 7.76 (d, J=1.26 Hz,
1 H) 7.78 (s, 1 H} 8.15 (s, 1 H); LOMS: 467 [M+1]; c-Met Ki: 0.05 uM.

Example 103: 3{1-(2 6-dichloro-3-fiucrophenyhethoxy]-5-{1-1 -{2-mefhoxyethyl)azetidin-3-yi]-1H-pyrazol-
4-yl}pyridin-2-amine '
¥ N’vo‘ms
N—M

' F | ]
20 ' C:u M
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“The titte compound was prepared according to procedure 2 using 2-bromoethyl methyl ether as the

alkylating agent. *H NMR {400 MHz, DMSQ-DB) & ppm 1.79 {d, J=6.57 Kz, 3H)260-267(m 2H)3.10
-3.18(m, 2 H} 3.22 (5, 3H) 3.35- 3.42(m, 2 H) 3.68 (1, J=7.45 Hz, 2 H) 4.85 - 4.97 {m, 1 H) 5.67 (s, 2H)
6.08 (g, J=8.40 Hz, 1 H) 6.89 (d, J=1.52 Mz, 1 H} 7.43 (1, J=B.72 Hz, 1 H} 7.56 (dd, J=B8.97, 4.93 Hz, 1 H)
7.58 (s, 1 H) 7.75 (d, J=1.52 Hz, 1 H) 8.03 (s, 1 H); LCMS: 481 [M+1]; c-Met Ki: 0.07 MM,

Example_104: 3-[1-(2,6-dichloro-3-flucrophenyljethoxy]-5-{1-[1-{methyisulfonyt)azetidin-3-yl}-1 H-pyrazol-4-

yhipyridin-2-amine
o\fi]ﬁ%

compound was- prepared according to procedure 2. * The last alkylation procedure was performed by
dissolving 2-11 (1 molar equivalent) in OMF (3 mL). Sulfonyl chloride (1 molar equivalent) and triethyl
amine (3 molar equivalents) were added and the reaction stirred at nt for 16 h. The general work-up
conditions were then followed (procedure 2) fo afford title compound in 30% yield. 'H NMR (400 MHz,
chioroform-D} & ppm 1.85 {d, J=6.82 Hz, 3 H) 3.03 (s, 3 H) 4.35 - 4.45 (m, 4 H) 4.83 (s, 2 H) 5.06 (ddd,
J=14.02, 7.83, 644 Hz, 1 H) 6.05 (q, J=6.82 Hz, 1 H) 6.84 (d, J=177 Hz, 1 H) 7.02 - 7.08 (m, 1 H} 7.31
(dd, J=B.84, 4.80 Hz, 1 H) 7.53 (s, 1 H) 7.64 (s, 1 H} 7.74 (d, J=1.77 Hz, 1 H); LCMS: 489.85 [M+1]; ¢-Met
Ki: 0.036 uM.

Exarple 105 | 2-[3-{4-{6-amino-5—[1-(2.6-cﬁmloro-3-ﬂuowpheﬁyl)ethoxy]pyridin-&yﬂ—‘l H-pyrazok1-
yllazetidin-1-yl]-2-oxoethandl

The titte compound was prepared according to procedure 2. The last alkylatton procedure was performed
by dissolving 2-11 {1 molar equivalent) in DMF {3 mL). 2-chloro-2-oxoethyl acetate (1 molar equivatent}
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and triethy! amine {5 molar equivalents) were added and the reaction stirred at rt for 16 h. The general

~work-up conditions were then followed (procedure 2} to afford 2-3-(4-{6-amino-5-[1-(2 6-dichloro-3-

fiucrophenyl)ethoxy|pyridin-3-yi}-1 H-pyrazol-1-yijazetidin-1-yi}-2-oxcethyl acetate in" 27% vield. The
compound was dissolved in MeOH/M,O (4:1) and then potassium hydroxide {1 melar equivalent) was
added. After stiming at 1t for 3 h, H,O and EtOAc were added and the organic phase extracted, dried
(Na»S0,), concentrated, and then purified by preparative HPLC to afford the tille compound in 68% yield.
'H NMR (400 MHz, DMSO-D6} & ppm 1.84 (d, J=6.57 Hz, 3 H} 3.95 (s, 2 H) 4.08 - 4.18 (m, 1 H} 4.32 -
444 (m, 2 H) 464 (t, J=8.72 Hz, 1 H) 5.24 - 532 (m, 1 H) 623 (q, J=6.57 Hz, 1 H} 7.11 (5, 1 H} 747 (1,
J=8.72 Hz, 1 H) 7.59 (dd, J=0.09, 5.05 Hz, 1 B} 7:74 - 7.77 {m, 2 H) 8.17 {3, 1 H}; LCMS: 479.90 [M+1); c-
Met Ki: 0.022 uM. .

Example 106; 5-{1{(1-acetylazelidin-3-y)methyl}-1H-pyrazol-4-yl}-3-[ 1-(2 6-dichloro-3-

flucrophenyljathoxylpyridin-2-amine
/‘CN‘{
. NN :
. H‘,.
Vi

The title compound was prepared according to procedure 1. The last alkylation procedure was performed
by dissolving 1-19 (1 molar equivalent) in dichloromethane (3 mL). Acetic anhydride (1.1 molar
equivalent) and tristhyl amine (3 molar equivalents) were added and the reaction stired at A for 16 h. Tha

~ reaction was then concentrated and purified by flash chromatography (gradient 50% EtOAc/Hexanes -

100% EtOAc) 10 afford the title compound in 85% yield. 'H NMR (400 MHz, DMSQ-DS6) & ppm 1.71 (d,
J=2.78 Hz, 3 H) 1.79 (d, J=B.57 Hz, 3 H} 2.92 - 3.03 (m, 1 H) 3.62 (dd, J=9.60, 5.58 Hz, 1 M} 3.82 - 3.83
{m, 2 H) 4.13 {1, J=8.46 Hz, 1 H) 4.30 {d, J=7.33 Hz, 2 H) 5.67 {s. 2 H} B.07 (q, J=6.57 Hz, 1 H) 6.86 {s, 1
H) 7.43 (t, J=B.72 Hz, 1 H)} 7.53 - 7.58 (m, 2 H) 7.73 (d, J=1.77 Hz, 1 K} 7.80 (d, J=1.77 Hz, 1 H); LCMS:
477.80 [M+1]; c-Met Ki: 0.029 ui. ’

Example 107: 3-{1-(2,6-dichloro-3-fluoraphenyliethoxy)-5-(1-{{1-(methylsulfonyljazetidin-3-ylJmethyl}-1H-
pyrazol-4-yl)pyridin-2-amine ‘
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The title compound was prepared according to procedurs 1. The last atiylation procedure was performad
1 by dissolving 1-10 (1 molar equivalent} in DMF (3 mL). Suffony! chioride (1 molar equivalent) and triethyl
" amine (3 molar equivalents) were added and the reaction stirred at rt for 16 h. The general work-up
conditions were then followed {procedure 1) to afford title compound in 54% vyield.. 'H NMR {400 MHz,
5  DMSO-D8) 5 ppm 1.85 (d, J=6.57 Hz, 3 H) 2.99 (5, 3 H) 3.01 - 3.12 (m, 1 H} 3.77 (dd, J=8.08, 6.06 Hz, 2
H) 3.97 {t, J=6.34 Hz, 2 H) 4.37 {d, J=7.07 Hz, 2 H) 5.74 (s, 2 H) 6.14 (q, J=6.40 Hz, 1 H) 6.94 (d, J=1.52
Hz, 1 H) 7.50 (1, J<8.72 Hz, 1 H) 7.58 - 7.65 (m, 2 H) 7.78 (d, J=1.77 Hz, 1 H) B.01 (8, 1 H); LCMS: 514.10
(M+1); c-Met Ki: 0.044 pM.

10 Example 108: 3-{1-(2,6-dichloro-3-fluorophenyl)sthoxy)-5-{1-[(1 -isopropylazetidin-3-yl)methyl}-1H-pyrazol-
4-yl)pyridin-2-amine

The titts compound was prepared aceording to procedure 1. The last alkylation procedure was performed
by dissoving 1-10 (1 molar equivalent) in DMF (3 mL). 2-iodopropane (1 motar equivalent) and triethyl
15  amine {3 molar equivalents) were added and the reaction stirred at 50°C for 16 h. The general work-up
conditions were then followed {procedure 1) to afford title compound in 15% yield. 'H NMR (400 MHz,
DMSQ-D8) § pprm 0.80 (d, J=6.06 Hz, 6 H) 1.79 {d, J=6.32 Hz, 3 H) 2.18 (ddd, J=12.25, 6.32, 6.19 Hz, 1
H) 2.65 (1d, J=13.45, 6.19 Hz, 1 H) 2.83 (1, J=5.31 Hz, 2 H) 3.13 (t, J=6.69 Hz, 2 H) 4.22 (d, J=7.33 Hz, 2
H) 5.65 (s, 2 H) 8.07 {q, J=6.65 Hz, 1 H) 6.8 (d, J=1.52 Hz, 1 H) 7.43 (t, J==8.72 Hz, 1 H) 7.51 (8, 1 H)
20  7.55 {dd, J=8.97, 4.93 Hz, 1 H) 7.72 (d, J=1.52 Hz, 1 H) 7.85 (g, 1 H); LCMS: 478.20 [M+1]; c-Met Ki:

. 0.057 M.

Example 109; 2-13-(4-{6-amino-5{1-{2 -dichloro-3-fiuorophenyt)ethoxy| pyridin-3-yl}-1H-pyrazoh-1-

yl)azetidin-1-yljacetamide
~

25
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The fitle compound was prepared according 1o précedure 2. The last alkylation procedure was performed
by dissolving 2-11 {1 molar equivalent) in DMF (3:mL). 2-iodopropane {1 molar equivalent) and triethy!
amine {5 molar equivalents) wera addsd and the reaction stimed at «t for 16 h. The general work-up
conditions were then followed (procedure 2) to afford title compound in 23% yield. 'H NMR (400 MHz,
DMSO-D6) 8 ppm 1.79 (d, J=6.82 Hz, 3 H) 3.09 (s, 2 H) 3.42 - 3.51 {m, 2 H) 3.78 (1, J=7.58 Hz, 2 H) 4.95
{qd, J=6.86, 6.69 Hz, 1 H} 5.67 (s, 2 H) 6.08 {q, J=6.65 Hz, 1 H} 6.90 (q.'J=1.52.Hz. 1 H)7.08 (s, 1 H)
7.19 (s, 1 H) 7.43 (t, J=8.72 Hz, 1 H) 7.54 - 7.59 (m, 2°H) 7.76 {d. J=1.77 Hz, 1 H) B.11 (s, 1 H); LCMS:
478.50 [M+1]; c-Met Ki: 0.021 pM, '

Exampie 10; . 5-[1-(1-acetylazelidin-3-w)-1H;pyrazo1-4-)4]-3-{1-(Zs-dichloro-s-ﬁqorophenw)
ethoxy)pyridin-2-amine

The title compound was prepared according 1o procedure 2. The last a!kylétibn procedure was performed
by dissolving 2-11 {1 molar equivalent) in DMF (3 mL). Acefic anhydride (1 molar equivalent) and triethyl
amine (3 molar equivaienrs) werg added and the reaction stimed at rt for 16 h. The general work-up
conditions were then followed (procedure 2) to afford 1itle compound in 9% yield, 'H NMR (400 MHz, _
DMSO-D8).5 ppm 1.79 (d, J=6.57 Hz, 3 H) 1.80 (s, 3 H) 4.08 (dt, J=9.35, 4.67 Hz, 1 H) 4.27 {t, J=9.09 Hz,
1 H) 4.36 (ddd, J=8.97, 4.42, 4.28 Hz, 1 H} 4.54 (t, J=8.46 Hz, 1 H) 5.20 (ddd. J=13.26, 7.96. 5.31 Hz, 1
H) 5.69 (s, 2 H) 6.08 (q, J=6.57 Hz, 1 H) 6.81 {d, J=1.77 Hz, 1 H) 7.44 1, J=872 Hz, 1 Hy 7.56 (dd,
J=0.08, 5.05 Hz, 1 H) 7.66 (s, 1 H) 2.76 (d, J=1.77 Hz, 1 H)BO?(s 1 H); LCMS: 46410[M+1] c-Met Ki:
0,032 pM. :

Example 111 {3 -f{4- {B armno-s -1- (2 g-dichloro-3 ﬂuorophenyl}ethoxy]pyndun -3- yl} -1H- pyrazol -1-
yl}methyl]azehd:nd -yl}aoetonitnle '
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The title compound was prepared aceording to procedure 1. The last alkylation p}ocedure was performed
py dissolving 1-10 (1 molar equivalent) in dichioromethane (3 ml). Bromoacetonitrilte (¥ molar

. equivalent) ahd triethyl amine (3 molar equivalents} were added and the reaction stirred at it tor 16 h. The

general work-up conditions were then followed (procedure 1) o afford title compound in 51% yield. 'H
NMB (400 MHz, DMSO-D6) & ppmy 1.79 (d, J=6.57 Hz, 3 H) 2.80 {ddd, J=13.14, 7.33, 5.81 Hz, 1 H) 3.08
(t, J=6.44 Hz, 2 H) 3.32 (t, J=7.20 Hz, 2 H} 3.59 (s, 2 H) 4,25 (d, J=7.33 Hz, 2 H)} 5.66 (5, 2 H) 6.07 {1,

J=6.57 Hz, 1 H) 8.86 (d, J=1,77 Hz, 1 H} 7.43 {t, J=8.72 Hz, 1 H) 7.52 {3, 1 H) 7.56 (dd, J=8.97, 4.3 Hz, .

1H) 7.72 (d, J=1.52 Hz, 1 H) 7.88 (s, 1 H); LCMS: 475.10 {M+1}; c-Met Ki: 0.037 pM.

 Example  112: §-(1-{[1-(cyciopropyimethyl)azetidin-3-yljmethyl})- 1 H-pyrazol-4-yl}-3-[1- (2.6-dichloro-3-

fluorophenylethoxy]pyridin-2-amine

The tite compound was prepared according to procedure 1 The fast alkylation procedure was performed
by dissotving 1-10 (1 molar equivalent) in DMF(3 mb). Bromocyclopropane (1 molar equivalent] and
thethyl amine (3 molar equivalents} were added and the reaction stired at 1t for 18 h. The general work-
up conditions were then followed {procedure 1) to afford titie compound in 36% yield, 'H NMR (400 MHz,
DMSO-D6) & ppm 0.03 (q, J=4.80 Hz, 2 H) 0.34 (ddd, J=8.08, 5,68, 4.17 Hz, 2 H} 0.62 - 0.72 (m, 1 H)
1.79 {d, J=6.82 Hz, 3 H) 2.18 (q, J=6.57 Hz, 2 H) 269 - 2.78 (m, 1 H) 2.90 {1, J=5.81 Hz, 2H) 3.19 {t,

=720 Hz, 2 )423 (d, J=7.33 Hz, 2 H) 5.65 (s, 2 H) 6.07 {q, J=B.57 Kz, 1 H} 6.86 (d, J=1.52 Hz, 1 H)
7.43 {1, J=B.7% Hz, 1 H) 7.51 (5, 1 H) 7.55 (dd, J=8.97, 490 Hz, 1 H) 7.72 (d,J=1.77 Hz, 1 H) 7.86 (5. 1.

H); LOMS: 480,10 [M+1]; c-Met Ki: 0.047 uM.

Example _ 113: . 2-{3{(4-[6-amino-5-{1-{2,6-dichloro-3-fluorophenyl}ethoxy]pyridin-3-yl}- 1H-pyrazd-1-
yimethyllazetidin-1-yl}acatamide

NH,

The titie compaound was prepared according to procedure 1. 'H NMR {400 MHz, DMSOQ-D6) & pbm 1.79
(d, J=8.82 Hz, 3 H) 2.69 - 2.80 (m, 1 H) 2.91 (s, 2 H) 3.02 (t, J=5.68 Hz, 2 H) 3.2 {10, J=7.07, 2.53 Hz, 2
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H) 4.28 (d, J=7.33 Hz, 2 H} 5.86 (s, 2 H) 6.07 {q, J=6.74 Hz; 1 H) 6.85 (0, J=1.77 Hz, 1 H) 7.06 (d,
J=19.45 Hz, 2 Hy 7.43 (1, J=8.72 Hz, 1 H) 7.52 (s, 1 H} 7.56 (dd, J=B.97, 4.93 Hz, 1 H) 7.72 (¢, J=1.77 Hz,”
1 H) 7.85 {s, 1 K); LCMS: 493 [M+1]; c-Met Kic 0.035 uM.

Exarmp! 14: 3-[1-[2.6-dichlo:u-ﬂ-ﬂuorophenyl)dhoxy]-s-[1-({1-[(dimethylamino)acetyl]azetidin-s-
yiimethyl)-tH-pyrazot-4-yljpyridin-2-amine
HiCwyy O3
1 2
F
He

. . Cl
The title compound was prepared accarding to procedure 1. 'H NMR (400 MHz, DMSO-D6) & ppm 1.79
{d, J=6.57 Hz, 3 H) 213 {d, J=2.02 Hz, 6 H) 2.85 (d, J=2.78 Hz, 2 H) 285 - 3.05 (m, 1 H) 3.67 (dd,
J=0.60, 5.31 Hz, 1 Hj 3.83 (1, J=8.97 Hz, 1 H)‘ 3.96 (dd, J=9.09, 5.31 Hz, 1 H) 4,19 (}, J=6.59 Hz, 1 H)
429 (4, J=7.07 Hz, 2 H) 5.67 (s, 2 H) 6.07 (q, J=6.57 Hz, 1 H) 6.86 (s, 1 H) 7.43 (t, J=B.72 Hz, 1 H} 7.49 -
7.50 (m, 2 H) 7.73 {d, J=1.62 Hz, 1 H} 7.90 (d, J=2.02 H, 1 H); LCMS: 521.10[M+1].

Example 115: 3[1-(2,6-dichloro-a-ﬁumophenyl}emoxy]-s-[1-(B-methyl—&-azabicjclo[&.2.1]oct-3-yl)-1H-
pyrazol-4-y1]pyridin-2-amine. ' : '

£
Y=
N-N
O Chy |
F. 0 N
(#] NH;

The title compound was prepared according to proceduras 21 and 22. 'H NMR (400 MHz, MeOD) & ppm
172184 (m, 2 H) 1.86 (d, J=6.82 Hz, 3 H} 1.90 - 2.02 {m, 2 H) 2.08 - 2.25 (m, 4 H) 2.38 {3, 3H) 3.32 -
340 (m, 2 H) 4.43 - 4.60 (M, 1 H) 617 {q, J=6.57 Hz, 1 H) 6.92 (d, J=1.77 Hz, 1 H) 7.11-7.28 (m, 1 H) '
7.45 (dd, J=8.84, 4.80 Hz, 1 H) 7.50 (s, 1 H) 7.7B {5, 1 H);.LCMS: 491 [Mw1]; c-Met Ki: 0.009 4M.

Example 116: 3-{1-(2,6-dichloro-3-fluorophenyl)ethoxy]-5{1-(1,1-dioxidotetrahyciro-2 H-thiopyran-4-yl}-1H-
pyrazol-4-yllpyridin-2-amine
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The title compound wes prepared according to procedure 21, 'H NMR (400 MHz, MsOD) & ppm 1.94 (d,
J=8.57 Hz, 3 H) 2.44 (d, J=13.80 Hz, 2H} 2.53- 270 (m, 2 H) 4,53 - 466 (m, 1 H) 4.89 - 495 (m, 2 H)
6.35 (q, J=6.15 Hz, 1H) 7.15 (5, 4 H) 7.28 {1, J=8.59 Hz, 1 H) 7.50 (dd, J=8.59, 4.55 Hz, 1 H) 7.60 (s, 1 H)
7.65 (s, 1 H) 7.95 (5. 1 H); LCMS: 500 [M+1]; ¢-Met KI. 0.017 uM.

Example 117: 3{1-(2.6-dicnroro-&ﬂuorophanynethoxy}s-n-{1.1woﬂaotetfahydro-zH-miopwan-&ya)-1 H-

pyrazoi-4-yilpyridin-2-amina
N-—N’Of

£Hy

The title compound was prepared according to procedure 21. M NMR (400 MMz, MeOD) 5 ppm 1.94 (d,
J=6.57 Hz, 3 H) 2.03 - 2.43 (m, 2 H) 2.18 - 2.32 (m, 2 H) 3.07 - 3.21 (m, 2 H) 3.42 - 3.50 (m, 1 H) 361 (%,
3=12.76 Hz, 1 H) 4.73 - 4.82 (m, 1 H) 6.35 {q, J=6.57 Hz, 1 H) 7.15 (s, 1 H} 7.28 (t, J=8.59 Hz, 1 H} 7.51
(dd, J=8.97, 4.93 Hz, 1 H) 7.59 (5, 2 H) 7.66 (5, 2 H) 7.96 (5, 2 H); LCMS: 500 [M+1]; c-Met Ki: 0.014 uM.

Example 118: 3{1 —(2.6-dichloro-&Ilu'wophenyﬂ)elhoxy}s—(1 -piperidin-4-yl- tH-pyrazol-4-yl}pyridin-2-aming

5

N-N

(A

Sl CHy (N

; N

F. o e
NH,

|
The title compound was prepared according to procedure 23. 'H NMR (400 MHz, DMSO-D6} 8 ppm 1.65
-1.78 (m, 2 H) 1.79 (d, J=6.57 Hz, 3H) 1.85- 1.95{m, 2 H) 2.51 - 2.64 {(m, 2 H) 3.01 (d, J=1 2.38 Hz, 2 M)
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4.03 - 4.23 (m, 1 H) 5.63 (s, 2 H) 6.07 (q, J=6.57 Hz, 1 H) 8.88 (d, J=1.52 Hz, 1 H) 7.43 {t, J=8.72 Hz, 1 H)
7.511(s, 1 H) 7.56 (40, J=8.97, 493 Hz, 1 H) 7.74 (d, J=1.77 Hz, 1 H) 7.90 {5, 1 H) LCMS: 451 My,

Example 119: Methyl [4-(4-{6‘aminu-5~[1-(2.&dichloro-a-ﬂuorophenyi}ethoxy]'pyridin-a-yl]-1H-pyrazol-1-

_ Yipiperdin-1-yijacetats

0

N/Y
. O‘CHa
N-N
L/
Cl  CHs l\
F AN
NH,

The title compound was prepared according to procedure 23. ‘H NMR {400 MHz, chioroform-D) 6 ppm
1.83 (d, J=6.57 Hz, 3 H) 2.01 - 2.21 {m, 4 H) 2.32 - 2.49 (m, 2 H) 3.05 (d, J=11.87 Hz, 2 H) 3.28 (s, 2 H)
372{s,3H)3.98-422 {rri, 1 H) 4.76 {s. 2 H) 6.05 (q, J=6.82 Hz, 1 H) 6.84 (d, J=1.77 Hz, 1 H) 6.96 -
7.08 (m, 1 H) 7.29 (dd, J=8.84, 4.80 Hz, 1 H) 7.47 (s, 1 H) 7.54 (s, 1 H} 7.74 {d, J=1.77 Hz, 3 H); LCMS:
523 [M+1].
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108 (5. BH).
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I < . N
E - THNMR (Q00MHZ, COCI3) 6
i 3{1-{2.5-Dienoro- 3 776 5. 1H}, 7.56 {3, 1H), 741
fuoro-phamy}-athaxy} s, tHL7.30 {m, 1HL 705 (m. | q4
1] o oy 51-{3-malhyk-oxetan. | Ki0.050 27 1H],6.85 (s, 1H), 6.0B{m, M+1}
N 3yimeth) tHpysazoH - 1H), 4.791{s, 2H), 4.74 (d, 2H),
4.yi}-pyridin 2-ylarine 4.42(d, 2H), 4 33 (5, 2H), 1.85
L (0, 3H). 126 (5, 3H)
F
"-"/\O IHNMR {400MHZ, COCI3) &
: 312, 6-Dichlorg 3. T.¥6{5, 14); 7.57 (5. 1H}, 742
fworo-phémyi)-ethee) {s, 1H], 7.30{m, 1H), 7.05{m, 485
12 | o o 5{1-{tarahydro-pyran-§ Ki 042 21 [1H), 686 (s, 1H),6.07 (m, (M)
d-yimeliy} 1H pyrazoX 1H). 4.79 (08, 2H), 3.99 [m,
4:f) pyridin 24tamine 4H), 337 {1, 2ri), 215 (m, 1H),
| ", 151{m, 2H), 145 (m, 2}
°*\:> YHNMR (400MHZ, CDCI3) §
S~ . 7.75(s. VM), 7.50 {5, TH), 744
3244-{8-Amino-5-{1. Iis. 184}, 7.30 {m, 1H}, 7.06 (m,
, (26-dickioro-3hueeo- | H).686 (5. 1H).608(m, | 478
L I, pheryathomtiding KI0AGS 1 27 lo 4gome 2H) 4.294m, | MY
. 3yf-pyrazol- - W 2H). 3.74 {m, 2H), 1.004m,
T ethyfhpymrolidin. 2-ona 2H], 2,33 {rm, 24), .87 {m,
: ' 15H)
wmrt’ ) THNMR (400MHZ, CDCI3) &
Oﬂ H4{6-Amin0-31- 771(s. $H), 7.68 (s, 1H), 759
(2.6-dichioro-3-huoro- (5. 1), 74305, M. 74345, | e,
3 | e o phenyketgtondih cqgo0 | 27 [4H),7.31(m. 1H). 7.06m,
A 3fh-pyrazoi1- 1H, 684 od ). 607, | ]
yimet}- pymolidin- 2Ry 1H), 4.85 [m, 2M),4.19 (m,
;M ene 2H), 4.04 (m, 1H). 187 (g, 3H)
F
- THNMR (400MHZ, DMSO} &
- 8.01 (s, \H), 788 {m. 1H),
e {12 Amino.-3{1 7.79 (m, 2H]. 7.67 (s, M),
papaadn-a.. (K. 740im, H), 7.23 (5. 1H), 405
135 . pyrazokd ik pyridin.3-| KI10.649 582(bs. 2H), v (m, 1, | Mey
: " vioiey-eahid-A-luoro- 301 {m, 2H), 2.55 (m, 2H),
g benzonitie 193 {m, 2H), 1.76 {m, 2H),
i b 167 {0, 3H}
1HNMR {400MHZ, DIMSO) 5
182 (5. 1R). 7.65 (sm 1H).
o 3{142-Amino.5.(1- T43(s 1H), 7.16{m, 1H),
plpendic-aib- | 6824m, 2H) 598 (m 1), | 448
138 pwamckabeyidind| k0042 | 28 foch ST | e
ety Yaxy-a-2.4- 2.57 (m, 2H), 251(m, 2H),
° dichloro-phenol 1,85 (m. 2H), 1.71{d, ),
‘ i 168 {m, 2K}
'B"r_
Oy §] Hw{2AminoS5.
121 NYbromo-gyridin 3oy 378
(o) wthyi]. 2 4-dichioro- LS
N phenot
o] & . .
H .
Q HNMR (400MHZ. OMSO0)
: 784(s. 1H). 7.79 s 1H),7.50
" &i!n'.-u.ﬁ-ouﬁ::mu;& {5, WH). 748 {m, 1H), 709 {d.
Edy-ph ) 2H). 894 (s, 1H), 6.6 {m, 462
138 R atiox-5-{1-pipeddin-; Ki0O10 | 29 1?}.5.65&55.2311.4,1i§|m. e 1)
“’“‘!E"WW‘.*"‘““ 1H). 3.80 (s. 3H), 3.05 (m,
. pyndin- 2-yigmine 2H), 262 {m, 2H), 200 (.
' 2H), 1,85 (d, 341, 1.80 {m, 2H)
it
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THNMR (400MHZ, DIMSO) &
794 (s, 1H), 7.80 (s, 1H), 7.57

2-ylamine

183 (g, 3H)

et[;;fpf;onﬁfgﬁl_ ts. 1H), 748 {m, 1) 717 (m,
j-phe - 1H), 6.94 (s, 1H), 6.15 (m, 476
139 5{1-piperidind-1H-| 110022 29
q o o ezoL 4yl pyficine 2 1H), 566 {bs, 2H), 4.17{m, | [M+i}
iemine 3HL 307 (m, 2H), 2.64 {m,
7H). 1.88 {m, 2H0, 185 {d,
). 1.81(m, 2H), 1.40 0, 3)
THNMR (200MHZ, OMS0) &
7.881s. H). 7.74 (s, 1H). 7.50
[1.(28-Dichipro-3 (5. 1H). 7.40 tm. 1H). 7.16 d.

-| isoprapoesphenyl 1H), 687 (5, 1H).6.00 {m, 460
amay}S.(1-pipericin | Ki0037 | 20 |1H). 560 (bs. 2. ABS (. | pyy |
Ak IPhpyrazold-v)- : 1HY, 434 (m, 1), 3.05 Im.

myridin-2.ylamine ZH). 258 (m, 2H), 1.92 {m,
3H), 1.80(d. 3H). 1.74 {m,
), 127 (m, BH)
THNMR (400MHZ, DMS0) &
3-{1-[2 -Dichiero-3- T.77 (3, 1H) 1 62(s, 1H), 7.39
{2-mathoxy-sthoxy)- {s. 1), 7,30 {m, TH), 2.03 {m,
phemy]-sthoxy-5-(1- Ki 0,044 29 1H),6.77 (s, 1H), 5.98 (m. 506

- pipendindyh-1H- : 1H), 548 (s, 2H), 404 tm, | [Me1]

pyrazobd-vi} pyridin- 2 3H), 357 {m. 2H}. 2.90 (e,
yiaming 2H), 245(m, 2H), 183 {m,
2), 1.694d. 3H). 1.64 [m, 2H)

' 1HNVR (400MHZ, CDCIB) &
S-8ramo-3{1-(2.5- 7645, 1H), 720 (d. 11 7.14
dichiora-3-methyk |, 5 54 (d, 1H), 6.86 (s, 1H), .05 (m. | 0

phenyethoxykeyriding W 482 (bs, M), 297 ;5. | 7l
2yfarming ABLI8, 4043718, -
M3, 1.80 (d, M)
_ VHNMR (400MHZ, CDCI3) &

. 168 (s, 1H), 7.55(s. 1H).7.50
,ﬂl};‘f‘ﬁnﬂg’ﬂﬁ} (s. tH]. 7.22 {m. 1H), 7.08 {d.
5.(1.piperidind 1K | Ki0.022 1H.691(s. #) 613 (m, | 44b
T At oyt 2. 1H),5.44 (05, 24}, 4.22(m, | (Me1]

arming 1H). 337 im, 2H). 2.80 (m.
2H), 2.9 {m, 2H), 2.0 (s,
3H), 1.86 {m, 2H), 1.86 (d, 3H)
) 1HINMR {400MrZ, CDCI3) §
- 780 (s, 1H), 7.54 (5. tH), 7 47
. 31}&9-0’“0‘:;}-‘5 ts. 1H). 7.00 (1H), 6.86 [m,
_ |etnoxg-5-(1-pipenicin-| wi 0587 29 :HH}§;1 (. 14, 5.73 tm, 4341
4. 1Fepyrazob -yl ). 471 (b5, 2H),4.20 (m, [vte1]
F i D ylerins 1H), 3.26 (M. 240, 2.7 (.
2+, 214 {m, 2H), 1.91 [m,
2H;, 1.68 (9, 3H)
5-Bromo-2{1-12.6- AHNMR (400MHZ, CDCIZ)
dichloro-3 S-gifsoto- {0 0o 4o |769(s.1HLT 04 (m, 1H), 198
phenyi-ethoxylpyricind 6.821(5. 1H). 480 {bs. 24). | Ms4)
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'S > 1HNMR (400MHZ, DMSO) &
- 34{1-(2 6-Dictiloro-3 5- 7.82(s. 1H], 7.8% (m_ 1H},
diugro-phemdk 778(s, 1H), 753(s. 1H).6.80} 40
146 athoxy]- 54 1-piperidin. | Ki0.03 29 ({5, 9HL6.42(m, 1H), 5.65(bs, [Me1)
ol gy 4.9 1H-pyrazokd-yik 2HY 4142 (m, 1H), 300 {m,
r " pyriciin 2-ylaming 2H), 2.86 {m, 2H), 1.90{m,
o« 2H) 1.80{d, 34}, 1.70{m, 2H}
: I
Q“ ) 1HNMR (400MHZ, CDCI3) &
- 0-[2-Amino-5{1- 7.73 (s, 100, 757 {s, 1H). 730
i piperidind.ghtH {m. 1H).6.85 (m. H).56.70 (s,
pyrazoldylhpyridin. 3 1H), 6.05 {m, 1H}. 4.90 (bs, 456
147 o Joshengaa | 0001 B by aarim 1.333(m, | ve3)
- dichoro-5-fugro- 2H), 2.83 {m, 2H), 2.15[m,
L phenat 2H), 209 (s, 3H). 180 |m,
! 2H), 1.86{d, 3H)
’ - KOAG
) ’H -
an . THNMR {4 - MHZ. DMS0) &
)._) 4[1-(2.6-Dichtoro-3. 780(e, 1 75{s 1), 7.52
N Muore-S-methoxy- {s. 1H). 7.37 {d. 1H). 6 89 (5.
phamd}-athony}5-(1- | . 1), 6.14 (M, 1H). 5.64 (b5, 480
e I piperiginapms | KOO 1 B oy 4 ygim M) 38745, | Me)
: g ? pyrezoLayipyridin.2- 3H), 3.43 (m, 2H), 3.0 {m, '
i ylamine 2H), 2.70 {m, 2H). 1.86 (m,
; v M 7R}, 1.80 {d. 3H)
| F
Cra
n-t
3§3-[2.8-Dichioio-3.5 1HVR (400HAHZ, DMS0) &
diftucro-phemyi}- 177 {m, 2H), 7.67 {5, tH), 199
i ethoxd-5-{1.mathd. | KI0.072 29 |7.48(s, 1H), 6.82{s, 1H), 6.06 o)
! N 1H-pyrezol4-yi} {m, 1H). 3,61 (bs, ), 375 (.
pytidin2-ylaming ), 175 (d, 3H}
i
3{1.(2.6-Dichiore- 1 THNMR {400MHZ, DMSO) B
: e 0.5, 784(s. 1H). TB9(s. 1H), 748
. tytami {5, 1H}, 1.15(d. H), 6 B0 {s,
WOro-phamL e | inses | 29 [1H).8.90(m. M558 (s | oo
S-[1-piperidindy. 1H : o T : it
oyrazob d.ylkovidin2- 2HL, 4.31 {m, 1M}, 3.20 (m,
viam 2H), 2.88 (m, 24), 284 (s.
ne BH), 2,04 Im, 4H), 1,72 {d. 3H)
1HNMR (400MHZ, DMSO) &
3(1-]2.6-Dicnioro-3- 7.74(s, 1H), T851s, 1H}. 740
fluaro-5-(piveridin4- {s. 1Hj, 7.36 {d. 2H).6.78 (s,
- yiouy)-phemvi)-athony} | .. 1H), 8.08 (M, 1H),5.57 (s, 460
L i SetmempsH. | KOOB L B oy asgim ) 37405, | M)
 \pyrazokdyiipyriding- 3H), 2.83 (m, 2H), 248 {m,
W o 2 yiaming 2H), 1,80 (m, 2H), £.73 (d.
3H), 1.44 {m, 2H)
7]
o THNMR (800MHZ, OMS0)
3.{1.{2.6-Cichlore-3- 782(s. H), 7.72{s, 1H}, 7.50
fluoro-5-{pyrrofidin-3R {d. 2H), 7.35 (0, 2H), B.87 (s,
. a oM yiany}-phamdlethond-| .. 1H).6.13 (m. 1H), 5.84 {bs, 465
52 sirmetmpit. | OB [ 2 |y aesm 1h 3820 | W]
(:rp oy pyrazobdyfi-pyridin. 2 3H), 307 im. THEL 284 (m,
; yiamine 3HY. 2.0 {m, 110, 1.80(s, 3H),

180 (c. 3H}
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v or
| I e oy ™ 5‘5(’;":?“3‘{}"‘%2-5‘ HNMR (400MHZ, DMS0) 6 | -
3 N d.met" oro-3-{2- 749(5.1H).7.36(d. 21). 668 00
153 imettdamino-etnoh i ng0s | 20 [is. 1H), 590 {m, 1H), 5.92 {bs,
o M) Steorconent 3,412 (m. 240, 2600m, | ")
ethoxy)-pyridine2- ).4.12 (m. 2r), 2,60 {m,
LN i 2M). 2.17 {5, BH). 1.70 (g, 3H)
L . o
Q“ , 1HNMR (400MHZ, DMSO) &
_ 750(s, ). 773 (5. 140, 7.5
H- 321.;512'60'“"""”3 & (5. M), 7.17 (5. 1H), 6.90 {m,
: imethaxy.phemd) | |iFn.600¢m, 1Hy, 558 (s, | 482
154 ethoxy}-5-[1-piperidin ] Ki0.1G3 29 " AHY 3 “
” piec ks HiL a6 (m H). 381 (5. | (Me1]
2 ) 3M), 3.70 (s, 3H), 3.07 {m,
e " pyndia. 2:yiemine 2H), 265 (m, 2H), 1.93 {m,
i X 2H). 1.75 {m. 5H)
| Wa
” iy | IHNMR {400MKHZ, DMSQ) ©
“3{)411F3‘&9';‘|"“m&5 781 (s, M), 771 (s, 1H), 7 48
_ Aoy g (s, 1H), 703 d. H).687 (5. | oo
io15% o o uog(-‘;l)mrrw} mﬂ? Ki 0020 28 |1H).6.12{m, 1H),5.63 {bs, Me1)
r e : 3H). 506 (m. 1H), 380 (s,
[, » nwy  [PYrZORApmdin.Z 3H). 377 (m. 2H), 347 (.
won yemine 2H), 188 {5, 3H), 1.78 0, 3H)
e . 1HNMR (400MHZ, DMSO5 0
3(1-[2,6-Dichioro-3- 781 {s. 1HY. 7.721(s. 4H}, 7.49
froro-5-{piperidine3- {s. 1H), 7 43 (d, 1H).6.86 {5, :

! _— yioxykpheryihethongh | . 1H), 8.124m. 43, 564 [bs, | 480
L 156 sitmemyiti | M008B | 29 o gsem ha82(s. | M
(D; T \ovazhdyoyicind 3, 3.02 frn, W), 272 |m,

? ylaming 1H), 1,90 {s, 31, 1.80 (d, 2H),
| A . o 153 (m,4H) -
| g THNMR {400MHZ, DMSO} 3
'. Q 13{1-{2-Amine-5(1- 790 (5. ). 775 (s, 1H), 7.60
- pipendind-yh 1H- i, 1H), 75915, H), 6.77 {s,
. pyrazeh-2-4)-pyridin-3- 1H). 8.07 {m, TH), 5.86 {bs, 533
167 . yootetyl2a | 0057 2 .48 IS m |
G Eh dichiore-5-fucro- 2H), 3.00 (m, 3H), 2.59 {m,
(;}' - pheny)-pyrralidin 2- 2H), 246 (m, 2H), 2.18(m,
o . MM one 2HY, 1.88 (m, 2H), 1.86 (s,
; Wone 3HY. 1.76 {m. 2H)
—QJ‘ THNMR (400MHZ, DIMSO) 6
- . 787 (5. 1K), 7.73 (s, 1H), 749
i{l;fsiﬂémi (m, 2H), 6.85 {s, TH}, 6.11 (m,
pyran-d-yiowy}-phanyl} iH], 551(bs, 2H), 4.71 (m, 559
158 . o -phe 20 |1.4.12(m. 1H), 3.80 (m, >
& oxy}-5-(1-pipenicin- 24 345 (m. 2+, 300 (m. |
41 H pyrezol 4.4 Y it '
0” s e 2H). 259 (e, 2H), 1.93 {m,
. pyridin-Z-yiamine am), 1.88 (s, 3H), 1.79 (d, 31,
: wone 1.74(m, 2H). 1.71 e, 2H)

Biolagical Examples

It will be appreciated that, in any given saries of compounds, a range of biological activities will be

5 observed. iIn its presently preferred aspects, this invention relates to novel compounds capable of
modufating, regulating and/er inhibiting protein kinase activity. The following assays may be employed to
select those compounds demenstrating the optimal degree of the desired activity.

Assav Procedures

The following i vitro assay may be used-to determine the leve! of activity and effect of the

10 different compounds of the present invention on one or more of the PKs. Similar assays can be designed
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along the same 'ines for any PK using tschniques well known in the art. A literature reference is provided
(Technikova-Dobrova Z, Sardanelli AM, Papa S FEBS Left. 1991 Nov 4; 292 69-72).
The general procedure is as follows: compounds and kinase assay reagents are introduced into

“test wells. The assay is initiated by addition of the kinase enzyme. Enzyme inhibilors reduce the

measurad activity of the enzyme.

in the continuous-coupled spectrophatometric assay the time-dependent praduction of ADP by
the kinase is determined by analysis of the rate of consumption of NADH by measurement of the
decrease in absorbance at 340 nm. As the PK produces ADP it Is re-converted to ATP by reaction with
phosphoenol pyruvate and pyruvate kinase. Pyruvate is also produced in this reaction. Pyruvata is
subsequently converted 1o laciate by reaction with lactate dehydrogenase, which simuitanaousty convents
NADH to MAD, NADH has a measurable absorbance at 340 nm whereas NAD does not.

The presently preferred protocol for conducting the continugus-coupied spectrophotometric
experiments for specific PKs is provided below. However, adaptation of this protocol for determining the
activity of compounds against other RTKs, as well as for CTKs and STKs, is well within the scope of
knowledge of those skilled in the an.

HGFR Centinuous-cou Spectrophotometic A

This assay analyzes the tyrosine kinase activity of HGFR on the Met-2 substrate pepfide, a
peptide derived from the activation loop of the HGFR.
Materials and Reagents:
1. HGFR enzyme from Upsiate {Met, active) Cat. # 14-526
2. Met-2 Peptide (HGFR Activation Loop) Ac-ARDMYDKEYYSVHNK (MW = 1860). Dissolve up in
200 miM HEPES, pH 7.5 at 10 mM stock. ' '
1 M PEP (phospho-enal-pyruvate) n 200 mM HEPES, pH 7.5 )
100 mM NADH {B-Nicotinamide Adenine Dinudeotide, Reduced Form) in 200mM HEPES,pH?75
4 M MgCl, {(Magneslum Chloride} in ddH,O
1 M DTT (Dithicthreitcl) in 200 mM HEPES, pH 7.5
15 Units/mt LDH (Lactic Dehydrogenasa)
15 Units/mL PK (Pyruvate Kinase)
5M NaCl dissolved in ddH,O
10. Tween-20 (Protein Grade) 10% Solution
11.1 M HEPES bulter. (N-[2-Hydroxethyllpiparazine-N-[2-ethanesuffonic acid]) Sodium Salt.
DLssblve in ddH20, adjust pH to 7.5, bring volume to 1 L. Filter at 0.1 pm,
12, HPLC Grade Water; Burdick and Jackson #365+4, 1 X 4 liters {or equivalent)
13, 100% DMSO (SIGMA)
14. Costar # 3880 — black clear flat bottorn half area plates for K, determination and % inhibiticn
15, Costar # 3359 - 96 well polypropylene plates, round bottom for seriat dilutions
16. Costar # 3635 - UV-plate clear flat bottom plates for % inhibition
17. Beckman DU-B50 w/ micro cell holders

@ o N® W

' 18. Beckman 4-position micro cell cuvetts
Procedure:
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Prep Dilution Buffer (DB) for Enzyme (For 30 mL prep)

1. DB final concentration is 2 mM DTT, 25 mM NaCl,, 5 mM MgCl,, 0.01% Tween-20, and 50 mM
HEPES butfer, pH 7.5.

2. Make up 50 mM HEPES by adding 1.5 mL 1 M HEPES into 28.1 mL of ddH20. Add rest of the
reagants. Into 50 mL conical vial, acd 60 plL of 1M DTT, 150 uL 5M NaCl,,-150 ul. 1M MgCk, and
30 uL af 10% Tween-20 to give total volume of 30 mt..

3. Voriex for 5-10 seconds.

4. Aliquot out DB at 1 mtAube and label tubes as “DB HGFR"

5. Note: This can he prepared and stored ahead of time,

6. Freeze un-used aliquols in microcentrifuge tubes at -20°C freezer.

Prep Compounds

1. For compound dilution plate, add 4 L of 10 mM stock into column 1 of plate, and bring volume to
100 pl. with 100% DMSO. '

2, Set up the Precision 2000 dilution method. A final concentration of 200 pM comtpound In 50%
DMSO, 100 mM HEPES (1:2 serial dilution). '

Prep Coupled Enzymatic Buffer:

1. Final concentration in assay:
Reagent {Stock Conc.) Final Cone. In Assay
a. PEP(1M) 1mM
b. NADH (100 mM) 300 uM
¢ MgCl, (4 M) 20 mM
d. DIT{1 M) 2mM
e. ATP (500 mM) 300 uM
f. HEPES 200 mM (pH 7.5) 100 mM
9. Pyruvate Kinase (PK) 15 units/mL
h. - Lactic Dehydrogenase (LDH) 15 units/mL
i, Met-2 peptide (10 mM) 0.500 mM
. HGFR - 50 nM

2. For a 10 mlL reaction buffer add 10 ul. ot 1M PEP, 33 pb of 100 mM NADH, 50 ul of 4M MgCl,,
20 gk of 1M DT, 6 pL of 500 mM ATP, and 500 uL of 10 mM Met-2 peptide into 100 mM HEPES
butfer pH 7.5 and vorlex/mix. .

3. Add couplmg enzymes, LDH and PK, into reaction mix. Mix by gente inversion.

Running samples :

1. Spectrophotometer settings: _
i. Absorbance wavelength (A): 340 nm

ii. Incubation time: 1D min
iil. Run time: _ 10 min
iv. Temperature: 37°C

2, Add 85 plL of CE reaction mix into each well of assay plate.
© 3. Adg S ui of diluted compound into a well of the assay plate.
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Add 5 pL of 50% DMSO for negative control into last column of assay plate.

Mix with multi-channal pipetior or orbital shaker.

Pre-incubata for 10 minutes at 37°C.

Add 10 pL of 500 nM HGFR to each well of assay piate; the final HGFR concentration is 50 nM in
a total final valume of 100 yL. '

8. Measure activity for 10 minutes at A = 340 nm and 37°C.

The foliowing /n vitra assays may be used to determine the level of activity and effect of the

N ;e

ditferent compounds of the present invention on one o more of 'the PKs. Similar assays can be designed
along the same lines for any PK using techniques well known inthe art.

Several of the assays described herein are performed in an ELISA {Enzyme-Linked
Immunosorbent Sandwich Assay} format (Voller, et al., 1880, “Enzyme-Linked Immunosorbent 'Assay,"
Manual of Clinical Immunology, 2d ed., Rese and Friedman, Am. Sae. Of Microhiclogy, Washinglen, D.C.,
pp. 359-371). General procedure is as follows. a compouhd is introduced to cells expressing the test

" kinase, either naturally or recombinantly, for & selected period of time after which, if the tost kinase iz a

receptor, a ligand known 1o activate the receptor is added. The cells are lysed and the lysate is
transferred to the wells of an ELISA plate previcusly coated with a specific antibody recognizing the
substrate of the enzymatic phosphorylation reaction. Non-substrate components of the cell lysate are

washed away and the amount of phosphorytation on the substrate is detected with an antibody specifically

recognizing phosphotyrosing compared with control cells that were not contacted with a test compound.

The presently preferred protocols for conducting the ELISA experiments for specific PKs is
provided beiow. Howaver, adaptation of these protacols for determining the activity of compounds against
other ATKs, as welt as for CTKs and STKs, is well within the scope of knowledge of thosa skilled in the
art.

Other assays described herein measure the amount of DNA made in respense to activation of a
test kinase, which is a general measure of a proliferative response. General procedure for this assay is
as follows: & compound Is introduced 1o cells expressing the test kinase, either naturally or recombinanly,
for a selected period of time after which, il the test kinase is a receptor, a ligand known to activale tha
recaptor Is added.  AMer. incubation at least ovemight, a DNA labeling reagent such as 5-
bromodeoxyuridine (BrdU) or H-thymidine is added. The amount of fabeled DNA is detected with either
an anti-BrdU antibody or by measuring radioactivity and is compared to control cells not contacted with a
test compound,

MET Transphosphorylation Assgay

This assay is used 10 measura phosphotyrosine levels on a poly(glutamic acid: tyrosine, 4:1)
substrate as a means for identifying agonists/amagonists of met transphosphorylation of the substrate.

Materials and Heagents:

1 Corming 96-well ELISA plates, Corning Catalog # 25805-96.
2 Paly{glu-tys), 4:1, Sigma, Cat. No; P 0275.

3. PRS, Gibco Catalog # 450-1300EB

4 50 mM REPES
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5, _Blocking Buffer: Dissolve 25§ Bovine Serum Albumin, Sigma Cat. No A-7888, in 500 mL PBS,
filter through a 4 um fitter. . '
6. Purified GST fusion proteln containing the Met kinase domain, SUGEN, Inc.

7. TBST Buffer.

B. - 10% aqueous (MilliQue HO} DMSO. _ ] .

g, 10 mM aqueous (dH;0) Adenosing-5'-triphosphate, Sigrha Cat. No. A-5394.

10. 2X Kinass Dilution Bufter; for 100 mL, mix 10 mL 1M HEPES at pH 7.5 with 0.4 ml. 5% BSA/PBS,
0.2 mL 0.1 M sodium orthovanadate and 1 mL 5M sodium chioride in 88.4 mL dH,0.

11.  4X ATP Beaction Mixture: for 10 mL, mix 0.4 mL 1-M manganese chloride and 0.02 mL 0.1 M
ATP in9.56 mL dH,0. -

12. 4X Negative Controls Mixture: for 10 mL, mix 0.4 mL 1 Mmanganese chloride in 9.6 mbL dH.0,

13. ©  NUNGC 96-wel V battom polypropylere plates, Applied Scienﬁﬁc Catalog # §-72092

14, 500 mM EDTA.

15: Antibody Ditution Buffer: for 100 mL, mix 10 mL 5% BSAPBS, 0.5 mL 5% Camahon” Instant Milk
in PBS and 0.1 mL 0.1 M sodium orthovanadate in 88.4 mL TBST.

16. Rabbit polyclonal amophasphotyrosine anfibody, SUGEN, Inc,

17.  Goat anii-rabbit horseradish peroxidase conjugated antibody, Bicsource, Inc.

18.  ABTS Solution: for 1 L, mix 19.21 g citric acid, 35.49 g Na;HPO, and 500 mg ABTS with sutiicient
dH;0 16 make 1 L. ' '

19. ABTS/H,0,: mix 15 rnL ABST solution with 2pL Hzoz five minutes befors use.

20. 0.2 MHCI '

Procedure:

1. Coat ELISA plates with 2 ug Poly(Glu-Tyr} in 100 pL PBS, hold avernight at 4°C,

2. Block plate with 150 pL of 5% BSA/PBS iorBO min.

3. Wash piate twice with PBS then once with 50 mM Hepes bufferpH7.4.

4, Add 50 yl of the diluted kinase o all wells. (Purified kinase is diluted with Kinase Dilution Buffer.

_ Final concentration should be 13 ngAwell.)

5. Add 25 L of the test compound (in 4% DMSOJ or DMS0O alone (4% in'dH,0) for controls to plate.
6.  incubate the kinase/compound mixture for 15 minutes.

7. Add 25 pl of 40 mM MnCl; 10 the negative control wells.

a, Add 25 L ATP/ MnCly mixlure to the alt other wells (except the ﬁegative controls). Incubate for §
min. . . _ '

9, Add25uL 500 mM EDTA to stop reaction.

10.  Wash plate 3x with TBST. ‘ -

11. Add 100 pL rabbit pelyclonal anti-Ptyr diluted 1; 10 000 in An’abody Dilution Buﬁer to each well.
Incubate, with shaking, at room temperaiure for ona hour

12, Wash plate 3x with TBST. .

13. Dilute Biosource HAP ¢onjugated anti-rabbit antibody 1: 6000 in Antubody Dilution tuffer. Add
100 pt per well and incubate &t room temperatura, wilh shaking, for ane hour.

14, Wash plate 1X with PBS.
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15, Add 100 pi of ABTS/H,0, solution to each well.

16, If necessary, stop the development reaction with the addition of 100 pL of 0.2M HCI per well.

17. Read plate on Dynatech MR7000 ELSA reader with the test filter at 410 nM and the reference
filter al 630 nM,

BrdU INCORPORATION ASSAYS

The following assays use cells engineered to express a selected receptor and then evaluate the
effect of a compound of interest on the activity of ligand-induced DNA synthesis by determiring BrdU
incorporation into the DNA.

The lollowing materials, reagents and procedure are general to each of the followlng BrdU incorporation
assays. Variances in specillc assays are noted.

General Materials and Reagents:

1. The appropriate ligand, _

2. The appropriate englneered cells,

3. BrdU Labeling Reagent: 10 mM, in PBS, pH7.4{Roche Molecular Biochemicals, indianapolis, IN).

4, FixDenat: fixation solution (Roche Molecular Siochemicals, Indianapolls, IN).

5. Anti-BrdU-POD: mouse monoclonal antibody conjugated with peroxidase {Chemicon, Temecula,
. GA}.

6. TMB Substrate Solution: tetramethyibenzidine (TMB, ready to use, Roche Molecular
Biochemicals, Indianapolis, IN). ‘
7. PBS Washing Solution : 1X PBS, pH 7.4.

- 8. Albumin, Bovine (BSA), fraction V pawder (Sigma Chemical Co., USA).

General Procedure:
1. Cells are seeded at 8000 celis/well In 10% CS, 2mM GIn in DMEM, in a 96 wall plate. Cells are

incubated overnight at 37 C in 5% COg.

2. After -24 hours, the cells are washed with PBS, and then are serum-starved I serum free medium
(0%CS DMEM with 0.1% BSA) for 24 hours.

3. On day 3, the appropriate ligand and the test compound are added to the ceils simultaneocusly.
The negative control wells receive serum free DMEM with 0.1% BSA only; the positive contro! ceils
receive the ligand but no tast compound, Test compounds are prepared in serum free DMEM with ligand
in a 96 well plate, and serialty diluted for 7 test concentrations.

4. Afer 18 hours of figand activation, diluted BrgU labeling reagent (1:100 in DMEM, 0.1% 85A) is
added and the cells are incubated with BroU (final concentration is 10 pM)} for 1.5 hours.

g, After incubation with labeling reagent, the medium is removed by decanting and tapping the
inveried plate on @ paper towel. FixDenat solution is added (50 u/wel!) ang the piates are incubated at
reom temperature for 45 minutes on a plate shaker.

6. The FixDenat sclution is femoved by decanting and tapping the inverted plate on a paper towel.
Milk is added (5% dehydrated mik in PBS, 200 ubiwell) as a blocking solution and the plate is Incubated
{or 30 minutes at room \@mperature on a plate shaker.
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7. .The blocking solution is removed by decanting and the wells are washed once with PBS. Anti-

" BrdU-POD solution is added (1:200 ditution in PBS, 1% BSA, 50 pLMell) and the plate is lncubated for 90

minutes at room temperamra ona plate shaker.
8. The antibody conjugate is removed by decanting and nnsing the wells 5 times with PBS, and the
plate i3 dried by inverting and tapping on a paper towel.

9. TMB substrate solution is added (100 uliwell) and incubated for 20 minules a! room 1emperature

on a plate shaker untij color devetopment is sufficiant for pl‘lotometnc detection.
10.  The absorbance of the samples are measured at 410 nm (in “dua) wavelengt” mode with a filter
reading at 490 nm, as a reference wavelength) on a Dynatech ELISA plate reader. .

HGF-Induced BrdU Incorporation Assay

Materials and Reagents:

1. Recombinant human HGF (Cat, No. 249-HG, R&D Systems, Inc. USA),
2, BxPC-3cells (ATCC CRL-1687). -
Remaining Materials and Reagents, as above.

Procedure;

1. Cells are seeded at 9000 celisiwell in RPMI 10% FBS in a 96 well plate Cells are ingcubated
ovemight at 37°C in 5% CO,,

2. Ater 24 hours. the cells are washed with PBS and then a:e sérum starved in 100 pl: serum-free
medium (RPM! with 0.1% BSA) for 24 hours, : _—

3 On day 3, 25 uL containing ligand (prepared at 1 ug/mi. in RPM) with 0.1% BSA,; final HGF conc.
is 200 ng/mb) and test compounds are added o the cells. The negative control wells receive 25 pL
serum-free APMI with 0.1% BSA onlf, the positive control cells receive the ligand (HGF) but no test
compound. Test compounds are prepared at 5 times their final concentration in serum-free RPM| with
ligand in a 96 well platé and serially diluted to give 7 test cortaentrations Typlcally, the highest final
concentration of test compound is 104 uM and 1:3_dilutions are used (l.e. finai test compound
concentration range is 0.137-100 pM). .

4, After 18 hours of figand activation, 12.5 pi. of diluted BrdU labeling reagent (1'1.00 in RPMI, 0.1%
BSA) is added to each well and the cells Bre incubated with Brdu (ﬁnal concentration is 10 puM) for 1 hour,
5. " Same as General Procedure,

8. = Same as General Procedure.

7. The bloéking solution is ren'v_ovéd by decanting and the wells are washed once with PBS. Anti-
BrdU-POD solution (1:100 dilution in PBS, 1% BSA) is added - (100 pL/well) and the plate is incubated for
90 minutes at room temperature on a plate shaker. '

8, Same as Generat Procedure. ’

9, Same as General Progedure.
10. Same as General Procedure.
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Cellular HGER Autophosphondation Assay
A543 cells {ATCC) were used in this assay. Cells were seeded In the growth media (RPMI +

10%FBS) into 96 well plates and cultured overnight at 37 °C for attachment. Celis were exposed to the

~ starvation media (RPM! + 0.05% BSA). Dilutions of the inhibitors were added 1o the plales and incubated

at 37 °C for 1 hour. Celis were then stimulated by adding 40 ng/mL HGF for 15 minutes. Cells were
washed onca with 1mM Na,VQ, it HBSS and then lysed. The lysates were diluted with TmM NasVO, in
HBSS and transferred 1o a 96 well goat ant-rabbit coated plate (Pierce)} which was pre-coatad with antl-
HGFA antibody {Zymed Laborafories). The plates were in&:bated overnight at 4 °C and washed with 1%
Tween 20 in PBS for seven times. HRP-PY2C (Santa Cruz} was diliied and added to the plates for 30
minutes incubation. Plates were then washed again and TMB peroxidase substrate (Kirkegaard & Perry)
was added and incubated for 10 minutes. The reaction was then stopped by adding 0.09N H,S0,. Plates
were measured at OD-450 nm using a spectrophotometer. ICs, values were calculated by curve fiting
using a tour-parameter analysis. -

Compounds of the invention were measured for HGFR inhibition activity; the data are shown in
each Example. Ki data were obtained using the HGFR Continuous-Coupled Specirophotometric Assay,
and IC;, data were obtained using the Celklar HGFR Autophosphorylation Assay, both of which are
described abova.

While the invention has been illustrated by reference to specific and preferred embodiments,
those skilled in the art wili recognize that vanations and madifications may’ba made through routine
experimentation and practice of the invention. Thus, the invention is intended not to be timited by the

" foregoing description, but to be detined by the appended ciaims and their equivalents.

All refsrences cited hereln, including any priority documents, are hereby incorporated by

. reference in their enliretles.
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ClAawmw S
We ¢lam! -
1. A compound of formula 1
R1
R2
vZ
R' 1
Rg
N
PN
t
NH,
wherein:
Y is N or CR'%;

A is Cs.12 aryl, 5-12 membered heteroaryl, Cs.12 cycloalkyl or 3-12
membered heteroalicyclic, and A is optionally substituted by one or more R®
groups;

R’ is selected from

~ 1
\N———— \N..—-—-NH and \ N/H
optionally substituted by one, two or three R"® groups;

R?is hydrogen, halogen, Ci.12 alkyl, Ca.12 alkenyl, Ca.12 alkynyl, Cs.12

cycloalkyl, Cg.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-S(O)mR?, -SONRR?, -S(0);0R*, -NO,, -NR*R?®, -(CR°R"},OR?, -CN, -C(O)R®,

-OC(O)R*, -O(CR°R”),R?, -NR*C(O)R®, -(CR®R"),C(O)OR?, -(CR®R7),NCR*R?®,
-C(=NR°)NR*R?®, -NR*C(O)NR’R®, -NR*S(0),R® or -C(O)NR*R®, and each
hydrogen in R? is optionally substituted by R®;

each R is independently halogen, Cy.12 alkyl, C2.12 alkenyl, Cz.12 alkynyl,

Ca-12 cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -S(O)mR?, -SONR*R®, -S(0),0R?, -NO,, -NR*R?, -(CR®R"),OR?,
-CN, -C(O)R?, -OC(O)R*, -O(CR®°R"),R?, -O(CR®R7}{CRER"),NR*R?,
-O(CR®R7}{CR®R"),OR,, -NR*C(O)R?, -(CR®R"),C(O)OR?, -(CR°R"),OR",
-(CR°R"),C(O)NR*R®, -(CR®R"),NCR’R?, -C(=NR®)NR*R®, -NR*C(O)NR®R?,

-NR*S(0),R® or -C(O)NR’R®, each hydrogen in R* is optionally substituted by R?,

and R® groups on adjacent atoms may combine to form a Cg.12 aryl, 5-12
membered heteroaryl, Cs.12 cycloalkyl or 3-12 membered heteroalicyclic group;
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each R*, R®, R® and R is independently hydrogen, halogen, C.12 alkyl, C,.
12 alkenyl, Co.2 alkynyl, Ca.12 cycloalkyl, Cs 12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl; or any two of R*, R®, R® and R’ bound
to the same nitrogen atom may, together with the nitrogen to which they are
bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12
membered heteroaryl group optionally containing 1 to 3 additional heteroatoms
selected from N, O, and S; or any two of R*, R®, R® and R? bound to the same
carbon atom may be combined to form a Cs.12 cycloalkyl, Ce.12 aryl, 3-12
membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydrogen in R*, R%, R® and R’ is optionally substituted by R®, or two hydrogen
atoms on the same carbon atom in R*, R®, R® and R’ is optionally an oxo
substituent;

each R® is independently halogen, Cy.y atkyl, Ca.12 alkenyl, C,.12 alkynyl,
Cs-12 cycloalkyl, Cs.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -NHg, -CN, -OH, -O-C1.12 alkyl, -O-(CH2)nCs.12 cycloalkyl, -O-
(CH2)nCe-12 aryl, -O-(CH2)n(3-12 membered heteroalicyclic) or -O-(CH;)n(5-12
membered heteroaryl); and each hydrogen in R® is optionally substituted by R'";

each R®and R" is independently hydrogen, halogen, Ci.12 alkyl, Cs.12
cycloalkyl, Cs.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-S(0)mR*, -SONR*R®, -S(0),0R?, -NO,, -NRR®, -(CR°R"),OR*, -CN, -C(O)R*,
-OC(O)R*, -NR*C(O)R?, -(CR®R"),C(0)OR?, -(CRER"),NCR’R?, -NR*C(O)NR°R®,
-NR*S(0),R® or -C(O)NR*R®; R? or R may combine with a ring atom of A or a
substituent of A to form a Ca.12 cycloalkyl, 3-12 membered heteroalicyclic, Cs.12
aryl or 5-12 membered heteroary! ring fused to A; and each hydrogen in R® and
R" is optionally substituted by R®;

each R"' is independently halogen, C1.1 alkyl, C1.12 alkoxy, Ca.1z
cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-0-C1.12 alkyl, -O-(CH2)nCas.12 cycloalkyl, -O-(CH2)nCs.12 aryl, -O-(CHa3)n(3-12
membered heteroalicyclic), -O-(CH2)n(5-12 membered heteroaryl) or -CN, and
each hydrogen in R'* is optionally substituted by halogen, -OH, -CN, -Cy.1 alkyl
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which may be partially or fully halogenated, -O-Cj.12 alkyl which may be partiaily
or fully halogenated, -CO, -SO or -SO;

R'?is hydrogen, halogen, Ci.12 alkyl, Cy.12 alkenyl, Co.12 alkynyl, Ca.12
cycloalky!, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-S(0)mR*, -SONR*R?, -S(0),0R*, -NO,, -NR'R®, -(CR®R"),OR?, -CN, -C(O)R*,
-OC(O)R?, -O(CR°R")nR*, -NR*C(O)R?, -(CR®R"),C(O)OR?, -(CRCRT},NCR*RS,
-C(=NR®)NR*R?, -NR*C(O)NR°R?, -NR*S(0),R° or -C(O)NR*R?, and each
hydrogen in R is optionally substituted by R®;

each R" is independently halogen, Cy.1 alkyl, Ca.12 alkenyl, C,.12 alkynyl,
Cs.12 cycloalkyl, Ce-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -S(0)mR?, -SONR*R®, -S(0),0R?, -NO,, -NR*R%, -(CR°R"),0R?,
-CN, -C(O)R?, -OC(O)R?, -O(CR°R"),R?, -NR*C(O)R®, -(CR®R"),C(O)OR?,
«(CR°R"),OR?, -(CRER")nC(OINR?R?, -(CR®R"),NCR*R®, -C(=NR°)NR*R?,
-NR*C(O)NR°R®, -NR*S(0),R®, -C(O)NR’R?®, -(CR®R"),(3-12 membered
heteroalicyclic), -(CR°R")n(C3.12 cycloalkyl), -(CR®R”)n{Ce.12 aryl), -(CROR7)n(5-12
membered heteroaryl), -(CR°R"),C{OINR’R®, or -(CR°R7),C(O)R?, R groups on
adjacent atoms may combine to form a Ce.q aryl, 5-12 membered heteroaryl,
Cs.12 cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in
R is optionally substituted by R®:

each m is independently 0, 1 or 2;

each n is independently 0, 1, 2, 3 or 4;

tis1,2 30r4, and

each p is independently 1 or 2;
or a pharmaceutically acceptable salt thereof,

with the proviso that the compound is not 3-[1-(2,6-dichloro-3-fluoro-
phenyl)-ethoxy]-5-(1H-pyrazol-4-yl)-pyridin-2-ylamine, 3-[1-(2,6-dichloro-3-fluoro-
phenyl)-ethoxy]-5-[1-(2-pyrrolidin-1-yl-ethyl)-1H-pyrazol-4-yl]-pyridin-2-ylamine,
3-[1-(2,6-dichloro-3-flucro-phenyl)-ethoxy]-5-[1-(2-diisopropylaminc-ethyl)-1H-
pyrazol-4-yl)-pyridin-2-ylamine, 3-[1-(2,8-dichloro-3-fluoro-phenyl)-ethoxy]-5-[1-
(2-morpholin-4-yl-ethyi)-1H-pyrazol-4-yl]-pyridin-2-ylamine or 3-[1-(2,6-dichioro-3-

fluoro-phenyl)-ethoxy]-5-(1-methyl-1H-pyrazol-4-yl}-pyridin-2-ylamine.
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2. (Original) The cbmpound of claim 1, wherein each R is independently
halogen, Ci.1z alkyl, C;.42 alkenyl, Cs.12 alkynyl, Cs.12 cycloalkyl, Ce.42 aryl, 3-12
membered heteroalicyciic, 5-12 membered heteroaryl, -S(0)mR?, -SONR*R?,
-S{0)0R*, -NO3, -NR*R%, -(CR®R"),OR*, -CN, -C{O)R*, -OC(O)R?,
-O(CRPR7),R?, -O(CR®R)(CRR™),NR*R®, -O(CR®R")(CR®R"),OR4, -NR*C(O)R®,
-(CR°R™},C(O)OR*, -(CR®°R"),OR*, -(CR®R"},C(O)NR*R®, -(CR®R7),NCR*R?®,
-C(=NR®°JNR*R?, -NR*C(O)NR°R®, -NR*S(0),R® or -C(O)NR*R®, each hydrogen
in R¥ is optionally substituted by R®, and R® groups on adjacent atoms may
combine to form a Cg 12 aryl, 5-12 membered heteroaryl, C3.12 cycloalkyl or 3-12
membered heteroalicyclic group; and

each R*, R®, R® and R’ is independently hydrogen, halogen, Ci.42 alkyl,
Cz.12 alkenyl, Cz.42 alkynyl, Cz.12 cycloalkyl, Cs.12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl; or any two of R*, R>, R® and R” bound
to the same nitrogen atom may, together with the nitrogen to which they are
bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12
membered heteroaryl group optionally containing 1 to 3 additional heteroatoms
selected from N, O, and S; or any two of R*, R°, R® and R’ bound to the same
carbon atom may be combined to form a Cs.12 ¢ycloalkyl, Ce.12 aryl, 3-12
membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydrogen in R*, R®, R® and R is optionally substituted by R®.

3. The compound of claim 2, wherein A is Cg.42 aryl or 5-12 membered
heteroaryl, optionally substituted by one or more R® groups.

4. The compound of claim 3, wherein tis 1, R® is methyl and R'’ is hydrogen.
5. The compound of claim 4, wherein Y is N and R? is hydrogen.

6. The compound of claim 4, wherein Y is CR', R? is hydrogen, and R" is

hydrogen.
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7. The compound of claim 2, wherein tis 1, R" is hydrogen, and R® is combined

with a ring atom of A to form a Cs.12 cycloalkyl ring fused to A.

8. A compound of formula 2a

cl

Cl

wherein:

R? is hydrogen, halogen, Cy.12 alkyl, Ca.12 alkenyl, Ca.12 alkynyl, Cs.12
cycloalkyl, Cg.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-S(0)nR*, -SONRR®, -S(0),0R?, -NO,, -NR*R® -(CR®R"),OR?, -CN, -C(O)R?,
-OC(O)R*, -O(CR®R"),R*, -NR*C(O)R®, -(CR®R"),C(O)OR?, -(CR®R7),NCR*RS,
-C(=NR®NR'R®, -NR*C(O)NR°R®, -NR*S(0),R® or -C(O)NR*R?®, and each
hydrogen in R? is optionally substituted by R®;

each R’ is independently halogen, C1.12 alkyl, C,.12 alkenyl, Cs.1z alkynyl,
Cs.12 cycloalkyl, Ce42 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroary!, -S(O)mR?, -SO:NR*R®, -S(0),0R*, -NO,, -NR*R?, -(CR®R"),OR®,
-CN, -C(O)R?, -OC(O)R*, -O(CR®R"},R?, -O(CR®R7)(CRR”),NR*R®,
-O(CR°R™)(CR°R"),OR,, -NR*C(O)R®, -(CR°R"),C(O)OR?, -(CR®R").OR?,
(CR°R"J,C(OINR*R®, -(CR®R"),NCR*RS, -C(=NR®)NR*R®, -NR*C(OINR®R?,
-NR*S(0),R® or -C{O)NR*R5, each hydrogen in R® is optionally substituted by R®,
and R® groups on adjacent atoms may combine to form a Cs.12 aryl, 5-12
membered heteroaryl, Ca.12 cycloalkyl or 3-12 membered heteroalicyclic group;

each R*, R®, R® and R’ is independently hydrogen, halogen, Ci.1 alkyl,
Ca.12 alkenyl, C2.42 alkynyl, Ca.12 cycloalkyl, Ce.2 aryl, 3-12 membered
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heteroalicyclic, 5-12 membered heteroaryl; or any two of R*, R®, R® and R’ bound
to the same nitrogen atom may, together with the nitrogen to which they are
bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12
membered heteroaryl group optionally containing 1 to 3 additional heteroatorﬁs
selected from N, O, and S; or any two of R*, R%, R% and R” bound to the same
carbon atom may be combined to form a Cs.12 cycloalkyl, Ce.12 aryl, 3-12
membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydrogen in R, RS, R® and R is optionally substituted by R®, or two hydrogen
atoms on the same carbon atom in R*, R®, R® and R’ is optionally an oxo
substituent;

each R® is independently halogen, C1.12 alkyl, Cz.1z alkenyl, C,.12 alkynyl,
Cs.12 cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -NHz, -CN, -OH, -O-C1.12 alkyl, -O-{CH2),Cs.12 cycloalkyl, -O-
{CH2)nCe-12 aryl, -O-(CHz2)n(3-12 membered heteroalicyclic) or -O-(CHz)a(5-12.
membered heteroaryl); and each hydrogen in R® is optionally substituted by R'";

each R"" is independently halogen, Ci.12 alkyl, Cy.12 alkoxy, Ca.12
cycloalkyl, Cs.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
~0-C1.12 alkyl, -O-(CH2)Cs.12 cycloalkyl, -O-(CH2)1Ce-12 aryl, -O-(CH2)n(3-12
membered heteroalicyclic), -O-(CHz)n(5-12 membered heteroaryl) or -CN, and
each hydrogen in R is optionally substituted by halogen, -OH, -CN, -C.; alkyl
which may be partially or fully halogenated, -O-C1.1; alkyl which may be partially
or fully halogenated, -CO, -SO or -SQ;

each R" is independently halogen, Ci.12 alkyl, Co.12 alkenyl, Cz.12 alkynyt,
Cs.12 cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -S(O)mR*, -SONR'R®, -S(0),0R?, -NO,, -NR*R?, -(CR°R"),OR*,
-CN, -C(O)R?, -OC(O)R*, -O(CR®R"),R*, -NR*C(O)R®, -(CR®R"),C(O)OR?,
-(CR°R"),OR?, -(CR®RT),C(OINR'R®, -(CR®°R’),NCR’R?, -C(=NR®NR*R®,
-NR!C(O)NRRS, -NR4S(0)pR5, -C(O)NR*R®, -(CR°R’),(3-12 membered
heteroalicyclic), -(CR®R7)n(Ca.12 cycloalkyl), -(CR®R")n(Cs.12 aryl), -(CRER")n(5-12
membered heteroaryl), -(CR°R”),C(OINR*R®, or -(CR®R’),C(O)R*, R"* groups on
adjacent atoms may combine to form a Cs.12 aryl, 5-12 membered heteroaryl, Cj.
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12 cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in R
is optionally substituted by R?;

each m is independently 0, 1 or 2;

each n is independently 0, 1, 2, 3 or 4;

each p is independently 1 or 2;

or a pharmaceutically acceptable salt thereof.

9. The compound of ctaim 8, wherein each R is independently halogen, Ci.12
alkyl, Co.42 alkenyl, Cz.12 alkynyl, Cs.12 cycloalkyl, Ce-12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl, -S(0),R?, -SONR*R?, -S{0),0R*,
-NO,, -NR*R?, -(CR®R"},OR*, -CN, -C(O)R?, -OC(O)R?, -O(CR°R},R*,
-O(CR®R"Y{CR®R"),NR*R®, -O(CR®R")(CR°R"),OR4, -NR*C(O)R?,
-(CR®R"),C(O)OR*, -(CR®*R"),OR?, -(CR°R"),C(OINR*R®, -(CR°R"),NCR*R®,
-C(=NR°)NR*R?®, -NR*C(O)NR’R®, -NR*S(0),R® or -C(O)NR*R?, each hydrogen
in R? is optionally substituted by R®, and R® groups on adjacent atoms may
combine to form a Cg.12 aryl, 5-12 membered heteroaryl, Cs.42 cycloalkyl or 3-12
membered heteroalicyclic group; and

each R*, R®, R® and R’ is independently hydrogen, halogen, Ci.12 alkyl,
Ca.12 alkenyl, Ca.12 alkynyl, Ca.12 cycloalkyl, Cs.12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl; or any two of R*, R®, R® and R’ bound
to the same nitrogen atom may, together with the nitrogen to which they are
bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12
membered hetercaryl group optionally containing 1 to 3 additional heteroatoms
selected from N, O, and S; or any two of R?, R®, R® and R’ bound to the same
carbon atom may be combined to form a Cs.q; cycloalkyl, Ce.12 aryl, 3-12
membered heteroalicyclic or 5-12 membered heteroary! group; and each
hydrogen in R*, R®, R® and R’ is optionally substituted by R®.

10. A compound of formula 2b




-164 -

Cl

Cl

wherein:

R?is hydrogen, halogen, Ci.12 alkyl, Cz.12 alkenyl, Cz.12 alkynyl, Ca.12
cycloalkyl, Cg.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-S(O)nR?, -SONRRS, -S(0);,0R*, -NO,, -NR*R?, -(CR®R"),OR*, -CN, -C(O)R",
-OC(O)R*, -O(CR®R")R?, -NR*C(O)R®, -(CR°R"),C(O)OR?, -(CR®R7),NCR*R®,
-C(=NR®)NR‘R?, -NR*C(O)NR°R?, -NR*S(0),R® or -C(O)NR*R?, and each
hydrogen in R? is optionally substituted by R®;

each R® is independently halogen, C1.12 alkyl, Ca.1z alkenyl, Co.(z alkynyl,
Ca.12 cycloalkyl, Cs.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -S(O)mR*, -SONR*R®, -S(0),0R?, -NO,, -NR*R®, -(CR*R"),OR®,
-CN, -C(O)R?, -OC(O)R*, -O(CR°R"),R*, -O(CR®°R")(CR°R7},NRR®,
-O(CRPR")(CR®R7),ORs, -NR*C(O)R®, -(CR®R"),C(0)OR*, -(CR°R"),OR",
-(CR°R"),C(OINRR®, -(CR®R"),NCR’R?®, -C(=NRENR*R®, -NR*‘C(OINR°R®,
-NR*S(0),R® or -C(O)NR*R®, each hydrogen in R® is optionally substituted by R®,
and R® groups on adjacent atoms may combine to form a Cs.12 aryl, 5-12
membered heteroaryl, Cs.12 cycloalkyl or 3-12 membered heteroalicyclic group;

each R*, R®, R® and R’ is independently hydrogen, halogen, Ci.12 alkyl,
Ca.12 alkenyl, Cs.q12-alkynyl, Ca.12 cycloalkyl, Cs.12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroary!; or any two of R*, R®, R® and R” bound
to the same nitrogen atom may, together with the nitrogen to which they are
bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12
membered heteroaryl group optionally containing 1 to 3 additional heteroatoms
selected from N, O, and S; or any two of R*, R®, R® and R” bound to the same
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carbon atom may be combined to form a C3.12 cycloalkyl, Cs.12 aryl, 3-12
membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydrogen in R*, R®, R® and R’ is optionally substituted by R®, or two hydrogen
atoms on the same carbon atom in R*, R®, R® and R’ is optionally an oxo

substituent;

each R® is independently halogen, C1.1z alkyl, C,.12 atkenyl, Co.12 alkynyl,
Cas.12 cycloalkyl, Cg.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -NHz, -CN, -OH, -O-C1.1z alkyl, -O-(CH3),C3.42 cycloalkyl, -O-
(CH2)nCe-12 aryl, -O-(CHa2}1(3-12 membered heteroalicyclic) or -O-(CHz)n(5-12
membered heteroaryl); and each hydrogen in R® is optionally substituted by R'";

each R" is independently halogen, Ci.12 alkyl, C1.12 alkoxy, Ca.12
cycloalkyl, Ce42 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-0-C1.12 alkyl, -O-(CH2),Cs.12 cycloalkyl, -O-{CH3),Ce.12 aryl, -O-(CH2)n{3-12
membered heteroalicyclic), -O-(CHa)q(5-12 membered heteroaryl} or -CN, and

each hydrogen in R'! is optionally substituted by halogen, -OH, -CN, -C.1 alkyl
which may be partially or fully halogenated, -O-C1.12 alkyl which may be partially
or fully halogenated, -CQO, -SO or -SOy;

R'? is hydrogen, halogen, Ci.12 alky!, Ca.12 alkenyl, Ca.12 alkynyl, Ca.12
cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-S(0)mR*, -SO:NRR®, -S(0),0R?, -NO,, -NR*R?, -(CR®R"},OR?, -CN, -C(O)R*,
-OC(O)R*, -O(CR°R"),R?, -NR*C(O)R®, -(CR°R"},C(O)OR?, -(CR®R"),NCR*'R?,
-C(=NR®JNR*R®, -NR*C(O)NR’R, -NR*S(0),R® or -C(O)NR*R®, and each
hydrogen in R is optionally substituted by R,

each R™ is independently halogen, Cy.12 alkyl, Ca.12 alkenyl, Ca.12 alkynyl,

Cz.12 cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -S(0)mR?, -S0,NR*R®, -8(0),0R?, -NO,, -NR*R®, -(CR°R"),OR?,
-CN, -C(O)R*, -OC(O)R?, -O(CR°R"),R?, -NR*C(O)R®, -(CR°R"),C(O)OR*,
~(CR®R"),OR*, -(CR®R"),C(OINR*RS, -(CR°R"},NCR'R?®, -C(=NRNR‘R?,
-NR*C(O)NR’R?, -NR*S(0),R®, -C(O)NR*R®, -(CR®R’},(3-12 membered
heteroalicyclic), -(CR®R")n(Ca.12 cycloalkyl), -(CRCR)a(Cé.12 aryl), -(CR°R")n(5-12
membered heteroaryl), -(CR°R"),C(O)NR*R3, or -(CR®R"),C(O)R*, R™ groups on
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adjacent atoms may combine to form a Cg.12 aryl, 5-12 membered heteroaryl,
Cs.12 cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in
R" is optionally substituted by R®;

each mis independently 0, 1 or 2;

each n is independently 0, 1, 2, 3 or 4;

each p is independently 1 or 2;
or a pharmaceutically acceptable salt thereof,

with the proviso that the compound is not 3-[1-(2,8-dichloro-3-fluoro-
phenyl}-ethoxy]-5-(1H-pyrazol-4-yh)-pyridin-2-ylamine, 3-[1-(2,6-dichloro-3-fluoro-
phenyl)-ethoxy}-5-[1-(2-pyrrolidin-1-yl-ethyl)-1H-pyrazol-4-yl]-pyrndin-2-ylamine,
3-[1-(2,86-dichloro-3-fluoro-phenyl)-ethoxy]-5-[1-(2-diisopropylaminoc-ethyl)-1H-
pyrazol-4-yl}-pyridin-2-ylamine, 3-[1-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-5-{1-
(2-morpholin-4-yi-ethyl)-1H-pyrazol-4-yl]-pyridin-2-ylamine or 3-[1-(2,6-dichioro-3-
fluoro-phenyl)-ethoxy]-5-{1-methyl-1H-pyrazol-4-yl}-pyridin-2-ylamine.

11. The compound of claim 10, wherein each R? is independently halogen, Cy.12
alkyl, Cz.12 alkenyl, Cy.12 alkynyl, Ca.42 cycloalkyl, Cs.12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl, -S(O)nR*, -SO:NR*R?, -S(0),0R*,
-NO,, -NR*R?, -(CR®R"),OR*, -CN, -C(O)R?, -OC(O)R*, -O(CR®R"),R?,
-O(CRR™)CRPR").NR*RS, -O(CR®R”)(CR°R"),OR4, -NR*C(O)R?,
-(CR®R"),C(O)OR?*, -(CR®*R"),0R*, -(CR®°R"),C{OINR’R®, -(CR°R"),NCR*R®,
-C(=NR®)NR’R?, -NR*C(O)NR®R?, -NR*S(0),R® or -C(O)NR*R?, each hydrogen
in R is optionally substituted by R®, and R® groups on adjacent atoms may
combine to form a Ce.12 aryl, 5-12 membered heteroaryl, Cs.12 cycloalkyl or 3-12
membered heteroalicyclic group; and

each R*, R®, R® and R is independently hydrogen, halogen, C1.12 alkyl,
Cz.12 alkenyl, C,.12 alkynyl, Ca.12 cycloalkyl, Ce.12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroary!; or any two of R*, R®, R® and R? bound
to the same nitrogen atom may, together with the nitrogen to which they are
bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12
membered heteroary! group optionally containing 1 to 3 additional heteroatoms
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selected from N, O, and S; or any two of R*, R®, R® and R” bound to the same
carbon atom may be combined to form a Ca 42 cycloalkyl, Cs.12 aryl, 3-12
membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydrogen in R*, R3, R® and R’ is optionally substituted by R®.

12. A compound of formula 3a

cl

Ci

wherein:

R? is hydrogen, halogen, Ci.12 alkyl, C2.12 alkenyl, C,.12 alkynyl, Ca.12
cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-S(0)mR?, -SO,NR'R®, -5(0),0R*, -NO,, -NR*R®, -(CR®R"),OR*, -CN, -C(O)R?,
-OC(O)R*, -O(CR®R"),R?, -NR*C(O)R5, -(CRR"),C(O)OR*, -(CR°R")\.NCR'R®,
-C{(=NR®)NR*R?, -NR*C(O)NR’R®, -NR*S(0),R® or -C(O)NR*R®, and each
hydrogen in R? is optionally substituted by R®;

each R® is independently halogen, Cy.12 alkyl, Ca.12 alkenyl, Cz.12 alkynyl,
Ca.12 cycloalkyl, Cs.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -S{O)mR?, -SO:NR*R5, -S(0),0R*, -NO, -NRR®, -(CR°R"),OR",
-CN, -C(O)R?, -OC(O)R?, -O(CR®R"),R*, -O(CR°R")(CR°R"),NR*R",
-O(CR®R")CR°R"),OR4, -NR*C(O)R?, (CR®R"),.C(O)OR?, -(CR°R"),OR",
-(CR®R"),C{O)NR’RS, -(CR®R"),NCR'R®, -C(=NRENR*R®, -NR*C(O)NR°R®,
-NR*S(0),R® or -C(O)NR*R®, each hydrogen in R® is optionally substituted by R®,
and R* groups on adjacent atoms may combine to form a Ce.12 aryl, 5-12
membered heteroaryl, Cj.(2 cycloalkyl or 3-12 membered heteroalicyclic group;
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each R*, R®, R® and R’ is independently hydrogen, halogen, C1.12 alkyl,

C»-12 alkenyl, Ca.(2 alkynyl, C3.42 cycloalkyl, Cs.12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl; or any two of R*, RS, R® and R” bound
to the same nitrogen atom may, together with the nitrogen to which they are
bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12
membered heteroaryl group optionally containing 1 to 3 additional heteroatoms
selected from N, O, and S; or any two of R, R®, R® and R” bound to the same
carbon atom may be combined to form a Cj.2 cycloalkyl, Cs.12 aryl, 3-12
membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydrogen in R*, R®, R® and R’ is optionally substituted by R®, or two hydrogen
atoms on the same carbon atom in R*, R®, R® and R is optionally an oxo
substituent; '

each R® is independently halogen, C.12 alkyl, Ca.12 alkenyl, Ca.12 alkynyl,
Cs.12 cycloalkyl, Cs.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -NHz, -CN, -OH, -O-C1.4z alkyl, -O-(CHz)nC3.12 cycloalkyl, -O-(CH2):Cs-
12 aryl, -O-(CHg)a(3-12 membered heteroalicyclic) or -O-(CH,)n(5-12 membered
heteroary!); and each hydrogen in R® is optionally substituted by R'";

each R" is independently halogen, C1.(z alkyl, C1.12 alkoxy, Cs.12
cycloalkyl, Cs42 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
~0-C1.12 alkyl, -O-{CH,)aCs.12 cycloalkyt, -O-(CH2),Ce-12 aryl, -O-(CHz)n(3-12
membered heteroalicyclic), -O-(CHz)n(5-12 membered heteroaryl) or -CN, and
each hydrogen in R" is optionally substituted by halogen, -OH, -CN, -C1.2 alkyl
which may be partially or fully halogenated, -O-C1.1 alkyl which may be partially
or fully halogenated, -CO, -SO or -S0y;

each R"™ is independently halogen, C1.1» alkyl, Cz.12 alkenyl, Ca.12 alkynyl,
Cs.12 cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -S(0)mR*, -SONRR?, -S(0):0R?, -NO,, -NR*R?®, -(CR®°R"),OR?,
-CN, -C(O)R*, -OC(O)R?, -O(CR®R"),R?, -NR*C(O)R?, -(CR°R),C(O)OR?,
-(CRPRT)OR*, -(CR®R"):C(OINR'R®, -(CRPR").NCR’R?®, -C(=NREINR*R?,
-NR*C(O)NR®R®, -NR*S(0),R®, -C(O)NR’R?, -(CR®R")o(3-12 membered
heteroalicyclic), -(CR°R”)o(Ca.12 cycloalkyl), -(CRPR”)n(Ce.12 aryl), -(CR®R)a(5-12
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membered heteroaryl), {CR®R"},C(OINR*R®, or -(CR°R},C(O)R?, R groups on
adjacent atoms may combine to form a Ce.1; aryl, 5-12 membered heteroaryl, C.
12 cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in R"™
is optionally substituted by R?;

each m is independently 0, 1 or 2;

each nis independently 0, 1, 2, 3 or 4;

each p is independently 1 or 2;
or a pharmaceutically acceptable salt thereof.

13. The compound of claim 12, wherein each R® is independently halogen, Ci.12
alkyl, Cz.12 alkenyl, Cz.12 alkynyl, Cs.12 cycloalkyl, Ce.12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl, -S(O)mR®, -SONR*R?, -S(0),0R?,
-NO,, -NR*R®, -(CR°R"),OR*, -CN, -C(O)R*, -OC(0O)R*, -O(CR°R"),R?,
-O(CRER){CRR"),.NR’R®, -O(CR®R7)(CR®R"),OR4, -NR*C(O)R®,
-(CR®R"),C(O)OR?, -(CR®R"),OR?, -(CR®R"),C(OINR*R®, -(CR®R7),NCR'R®,
-C(=NR%NR’R?, -NR*C(O)NR®R®, -NR*S(0),R® or -C(O)NR*R®, each hydrogen
in R? is optionally substituted by R®, and R® groups on adjacent atoms may
combine to form a Ce.12 aryl, 5-12 membered heteroaryl, Cs 1z cycloalkyl or 3-12
membered heteroalicyclic group; and

each R%, R®, R® and R’ is independently hydrogen, halogen, C1.12 alkyl,
Co.12 alkenyl, C;.12 alkynyl, C;.12 cycloalkyl, Cs.12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl; or any two of R*, R®, R® and R’ bound
to the same nitrogen atom may, together with the nitrogen to which they are
bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12
membered heteroaryl group optionally containing 1 to 3 additional hetercatoms
selected from N, O, and S; or any two of R*, R®, R® and R’ bound to the same
carbon atom may be combined to form a Ca.42 cycloalkyl, Ce.12 aryl, 3-12
membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydrogen in R*, R>, R® and R’ is optionally substituted by R®.

14. A compound of formuia 3b
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Cl

wherein:

R? is hydrogen, halogen, Ci.12 alkyl, Cy.12 alkenyl, Ca.12 alkynyl, Ca.12
cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-S(O)mR?, -SO,NR*R®, -5(0),0R?, -NO,, -NR*R®, -(CR®R"),OR*, -CN, -C(O)R?,
-OC{O)R?, -O(CR°R")R?, -NR'C(O)R?, -(CR®R"),C(O)OR?, -(CR°R"},NCR'R?,
-C(=NRINR*R®, -NR*C(OINR°RS, -NR*S(0),R® or -C{O)NR*R?, and each
hydrogen in R? is optionally substituted by R®;

each R®is independently halogen, C1.12 alkyl, C2.12 alkenyl, C;.1z alkynyl,
Cs.12 cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -S(0)mR?, -SONR?R®, -S(0),0R?, -NO2, -NR*R®, -(CR°R"),OR?,
-CN, -C(O)R?, -OC(O)R*, -O(CR®°R"},R*, -O(CR°R")(CR®R"),NR*R?,
-O(CRP°R")(CR®R"),OR;, -NR*C(O)R?, -(CR®R"),C(0)OR?, -(CR°R"),OR",
-(CRP°R"),C(OINR'R®, -(CR°R"},NCR’R®, -C(=NR®)NR*R®, -NR*C(O)NR°R®,
-NR*S(0),R° or -C(O)NR*R®, each hydrogen in R® is optionally substituted by R®,
and R® groups on adjacent atoms may combine to form a Cs.12 aryl, 5-12
membered heteroary!, Cs.12 cycloalkyl or 3-12 membered heteroalicyclic group;

each R*, R®, R® and R is independently hydrogen, halogen, C1.1 alkyl,
Co2.12 alkenyl, C2.12 alkynyl, Cs.12 cycloalkyl, Cs.12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl; or any two of R*, R®, R® and R” bound
to the same nitrogen atom may, together with the nitrogen to which they are
bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12
membered heteroaryl group optionally containing 1 to 3 additional heteroatoms
selected from N, O, and S; or any two of R*, R, R® and R” bound to the same
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carbon atom may be combined to form a Cj.4; cycloalkyl, Cs2 aryl, 3-12
membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydrogen in R*, R%, R® and R’ is optionally substituted by R, or two hydrogen
atoms on the same carbon atom in R*, R®, R® and R’ is optionally an oxo
substituent;

each R% is independently halogen, Ci.12 alkyl, C2.12 alkenyl, Ca.12 alkynyl,
Cs-12 cycloalkyl, Cs.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -NH3, -CN, -OH, -0O-C4.17 alkyl, -O-{CH2):Cs.12 cycloalkyl, -O-
(CH2)nCs-12 aryl, -O-(CH2)n{3-12 membered heteroalicyclic) or -O-{CH3)}.(5-12
membered heteroaryl); and each hydrogen in R® is optionally substituted by R'";

each R'' is independently halogen, C1.12 alkyl, C1.12 alkoxy, Ca12
cycloalkyl, Ce-42 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-0-C1.12 alkyl, -O-(CH2)nC3.12 cycloalkyl, -O-(CH2),Cs.12 aryl, -O-(CH2)n(3-12
membered heteroalicyclic), -O-(CH2)n(5-12 membered heteroaryl) or -CN, and
each hydrogen in R"" is optionally substituted by halogen, -OH, -CN, -C1.42 alkyl
which may be partially or fully halogenated, -O-Cs.12 alkyl which may be partially
or fully halogenated, -CO, -SO or -SO;;

R'?is hydrogen, halogen, Ci.12 alkyl, Cz.12 alkenyl, Ca.12 alkynyl, Ca-12
cycloalkyl, Cs.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-S(0)mR?, -SONRR?, -S(0);0R?, -NO,, -NR*R®, -(CR°R"),OR?, -CN, -C(O)R*,
-OC(O)R?, -O(CRPR"),R?, -NR*C(O)R®, -(CR°R"),C(O)OR®, -(CR®R7),NCR'R?,
-C(=NR®)NR*R?, -NR*C(O)NR°R®, -NR*S(0),R® or -C(O)NR*R®, and each
hydrogen in R'? is optionally substituted by R;

each R" is independently halogen, C.12 alkyl, Cs.1, alkenyl, C2.12 alkynyl,
Caz.12 cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -S(O)mR?, -SONR*R®, -S$(0),0R?, -NO,, -NR*R®, -(CR°R"),OR",
-CN, -C(O)R?, -OC(O)R*, -O(CR®R"),R?, -NR*C(O)R?, -(CR°R"},C(O)OR*,
-(CR®R"),OR*, -(CR®R"),C(O)NR’R?, -(CR®R"),NCR*R5, -C(=NR®NR*R?,
-NR*C(O)NR°R?, -NR*S(O),R®, -C(OINR'RS, -(CR®R)o(3-12 membered
heteroalicyclic), -(CR®R7)n(Ca.12 cycloalkyl), -(CR®R")o(Ce.12 aryl), -(CROR7),(5-12
membered heteroaryl), (CR°R’},C(O)NR*R®, or -(CR®°R"),C(O)R?, R groups on
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adjacent atoms may combine to form a Cg.42 aryl, 5-12 membered heteroaryl,
Cs.12 cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in
R'? is optionally substituted by R,

each mis independently 0, 1 or 2;

each n is independently 0, 1, 2, 3 or 4;

each p is independently 1 or 2;
or a pharmaceutically acceptable salt thereof.

15. The compound of claim 14, wherein each R%is independently halogen, Cy.12
alkyl, Ca.12 alkenyl, Co.12 alkynyl, Cs.42 cycloalkyl, Cs.42 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl, -S(0)-R*, -SO.NR*R?, -S(0),0R",
-NOz, -NR*R®, -(CR°R’),OR?, -CN, -C(O)R*, -OC(O)R?, -O(CR®°R"),R%,
-O(CR®°R™}{CR®R"),NR*R®, -O(CR®R"}{CR°R"),OR4, -NR'C(O)R?,
-(CR®°R"),C(O)OR?, -(CR®R"),OR*, -(CR®R"},C(O)NR*R®, {CR®R"),NCR’R?,
-C(=NR¥NR*R®, -NR*C(O)NR°RE, -NR*S(0),R® or -C(O)NR*R®, each hydrogen
in R is optionally substituted by R®, and R® groups on adjacent atoms may
combine to form a Ce.13 aryl, 5-12 membered heteroaryl, Cj.12 cycloalkyl or 3-12
membered heteroalicyclic group; and

each R*, R®, R% and R” is independently hydrogen, halogen, C1.12 alkyl,
Cz.12 alkenyl, Cu.12 alkynyl, Cs.42 cycloalkyl, Ce-12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl; or any two of R*, R®, R® and R” bound
to the same nitrogen atom may, together with the nitrogen to which they are
bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12
membered heteroaryl group optionally containing 1 to 3 additional heteroatoms
selected from N, O, and S; or any two of R*, R®, R® and R bound to the same
carbon atom may be combined to form a Cs.12 cycloalkyl, Cs.12 aryt, 3-12
membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydrogen in R*, R®, R® and R’ is optionally substituted by R®.

16. A compound of formula 4a
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Cl

Cl

wherein:

R? is hydrogen, halogen, Ci.42 alkyl, Ca.12 alkenyl, C.12 alkynyl, Ca.12
cycloalkyl, Ce 12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-S(0O)mR?, -SOzNRR®, -§(0),0R*, -NO,, -NR*R®, -(CR®R"),OR?, -CN, -C(O)R?,
-OC(O)R*, -O(CR®R"),R*, -NR*C(O)R®, -(CR®R"),C(0)OR*, -(CRR").NCR’R?,
-C(=NR®)NR*R®, -NR*C(O)NR°R®, -NR*S(O),R® or -C(O)NR*R®, and each
hydrogen in R? is optionally substituted by R®;

each R® is independently halogen, Ci.4z alkyl, C..42 alkenyl, C,.42 alkynyl,
Cs.12 cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -S(0)mR*, -SONR*R®, -S(0)10R*, -NO;, -NR*R®, -(CR°R"),OR?,
-CN, -C(O)R*, -OC(O)R?, -O(CR®R"),R*, -O(CR°R")(CR®R"),NR*R?,
-O(CR®R")(CR®R"),0Ry, -NR*C(O)R?, -(CR°R"),C(O)OR*, -(CR®R"),OR",
-(CR°R"),C(OINR*R®, -(CR®R"}),NCR*RS, -C(=NR®)NR*R®, -NR*C(ONR°R?,
-NR*S(0),R® or -C(O)NR*R®, each hydrogen in R® is optionally substituted by R®,
and R® groups on adjacent atoms may combine to form a Cg 4 aryl, 5-12
membered heteroaryl, Cs.12 cycloalkyl or 3-12 membered heteroalicyclic group;

each R*, R®, R® and R’ is independently hydrogen, halogen, Ci.12 alkyl,
Co.12 alkenyl, Ca.q2 alkynyl, Cs.12 cycloalkyl, Ce.4z aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl; or any two of R*, R®, R® and R” bound
to the same nitrogen atom may, together with the nitrogen to which they are
bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12
membered heteroaryl group optionally containing 1 to 3 additional heteroatoms
selected from N, O, and S; or any two of R*, R®, R® and R’ bound to the same



-174 -

carbon atom may be combined to form a Cj.12 cycloalkyl, Cs.12 aryl, 3-12
membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydrogen in R*, R%, R® and R’ is optionally substituted by R®, or two hydrogen
atoms on the same carbon atom in R*, R®, R® and R is optionally an oxo
substituent;

each R is independently halogen, Cy.12 alkyl, Cz.12 alkenyl, Ca.12 alkynyl,
Ca.12 cycloalkyl, Cs.42 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -NHa, -CN, -OH, -O-C.42 alkyl, -O-{CH2),C3.12 cycloalkyl, -O-
{CH2)nCs-12 aryl, -O-(CH2)n{3-12 membered heteroalicyclic) or -O-(CH3z)a(5-12
membered heteroaryl); and each hydrogen in R® is optionally substituted by R'";

each R is independently halogen, C1.12 alkyl, C1.12 alkoxy, Ca 12
cycloalkyl, Cg.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-0-C1.12 alkyl, -O-(CH2),Ca.12 cycloalkyl, -O-(CH3):Cs.12 aryl, -O-(CH2)n(3-12
membered heteroalicyclic), -O-(CH2)n(5-12 membered heteroaryl) or -CN, and
each hydrogen in R'" is optionally substituted by halogen, -OH, -CN, -Cy.12 alkyl
which may be partially or fully halogenated, -O-Cj.12 alkyl which may be partially
or fully halogenated, -CO, -SO or -SO;

each R'? is independently halogen, Cy.12 alkyl, Cy.12 alkenyl, Ca.12 alkynyl,
Ca.12 cycloalkyl, Ce.12 aryl, 3-12 membered heterecalicyclic, 5-12 membered
heteroaryl, -S(O)nR?, -SO:NR*R®, -S(0),0R?, -NO,, -NR*R®, -(CR°R"),OR¢,
-CN, -C(O)R?*, -OC(O)R?, -O(CR°R'),R?, -NR*C(O)R?, -(CR®R"),C(O)OR?,
-(CR®R"),OR®, -(CR®R"),C(O)NR*R®, -(CR®R"),NCR*R?, -C(=NR®INR*R®,
-NR*C(O)NR®R®, -NR*S(0),R®, -C(OINR*R?®, -(CR®R},(3-12 membered
heteroalicyclic), -(CRPR”)4(C3.12 cycloalkyl), ({CR®R")n(Cs.12 aryl), -(CR°R7)n(5-12
membered heteroaryl), -(CR°R"},C(O)NR*R?, or {(CR®R”),C(O)R*, R"® groups on
adjacent atoms may combine to form a Ce.12 aryl, 5-12 membered heteroaryl,
Csi.12 cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in
R™ is optionally substituted by R>;

each m is independently 0, 1 or 2;

each n is independently 0, 1, 2, 3 or 4;

each p is independently 1 or 2;
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or a pharmaceutically acceptable salt thereof.

17. The compound of claim 16, wherein each R? is independently halogen, C1.12
alkyl, Cz.12 alkenyl, Cz.42 alkynyl, Cs.12 cycloalkyl, Cs 12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl, -S(0)nR*, -SONR*R®, -S(0),0R*,
-NO,, -NR*R?®, -(CRR"),OR*, -CN, -C(O)R?, -OC(O)R*, -O(CR®R"),R?,
-O(CR®°R")(CR®R"),NR*R5, -O(CR®R"){CR®R"},OR4, -NR*C(O)R?,
-(CR®R"),C(O)OR?, -(CR°RT),OR?, -(CR®R"),C(O)NR’R®, -(CR°R’),NCR’R?,
-C(=NRINR'R®, -NR*C(O)NR°R?, -NR*S(0),R® or -C(OINR*RS, each hydrogen
in R? is optionally substituted by R®, and R® groups on adjacent atoms may
combine to form a Ce.12 aryl, 5-12 membered heteroaryl, Cs.12 cycloalkyl or 3-12
membered heteroalicyclic group; and

each R*, R® R® and R’ is independently hydrogen, halogen, Ci.12 alkyl,
C2.12 alkenyl, Ca.12 alkynyl, Ca.12 cycloalkyl, Ce.12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl; or any two of R?, R®, R® and R” bound
to the same nitrogen atom may, together with the nitrogen to which they are
bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12
membered heteroaryl group optionally containing 1 to 3 additional heteroatoms
selected from N, O, and S; or any two of R*, R®, R® and R bound to the same
carbon atom may be combined to form a Cs.y2 cycloalkyl, Ce.(2 aryl, 3-12
membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydrogen in R*, R®, R® and R’ is optionally substituted by R®.

18. A compound of formula 4b
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R12 Rz
/
CHy |
Cl
N
G \
N, 9D

wherein:

R? is hydrogen, halogen, Ci.12 alkyl, Ca.12 alkenyl, Ca.12 alkynyl, Ca.12
cycloalkyl, Cs.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-S{O)mR*, -SO,NR*R®, -S(0);0R?, -NO,, -NR*R®, -(CR®°R"},OR?, -CN, -C(O)R*,
-OC(O)RY, -O(CRR").R*, -NR*C(OJR®, -(CRPR),C(O)OR?, -(CRPR),NCR'R®,
-C{=NR*JNR‘R®, -NR*C(O)NR°R®, -NR*S(0),R® or -C(OINR*R?®, and each
hydrogen in R? is optionally substituted by R%

eachR%is independently halogen, Ci.12 alkyl, Ca.12 alkenyl, C2.42 alkyny),
Ca.12 cycloalkyl, Cs.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -S(O)mR?, -SONR*R®, -S(0),0R*, -NO,, -NR*R®, -(CR®R"),OR*,
-CN, -C(O)R*, -OC(O)R*, -O(CRPR),R?, -O(CR°R"}CRPR"),NR*R?,
-O(CR®R”}CR®R"),0Ry, -NR*C(O)RS, -(CR®R"),C(O)OR?, -(CR®R"),OR",
-(CR°R").C(OINR*R®, -(CR®R"),;NCR*RS, -C(=NR®)NR*R®, -NR*C(O)NR°RE,
-NR*S(0),R® or -C(O)NRR?, each hydrogen in R® is optionally substituted by R®,
and R® groups on adjacent atoms may combine to form a Ce.12 aryl, 5-12
membered heteroaryl, Cs.12 cycloalky! or 3-12 membered heteroalicyclic group;

each R%, R®, R® and R’ is independently hydrogen, halogen, C.12 alkyl,
Ca.12 alkenyl, Cz.42 alkynyl, Ca.12 cycloalkyl, Ce.q2 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl; or any two of R*, R%, R® and R’ bound
to the same nitrogen atom may, together with the nitrogen to which they are
bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12
membered heteroaryl group optionally containing 1 to 3 additional heteroatoms
selected from N, O, and S; or any two of R*, R%, R® and R” bound to the same
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carbon atom may be combined to form a Cj.12 cycloalkyl, Ce.42 aryl, 3-12
membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydrogen in R*, RS, R® and R’ is optionally substituted by R®, or two hydrogen
atoms on the same carbon atom in R*, R>, R® and R’ is optionally an oxo
substituent;

each R?is independently halogen, C1.12 alkyl, C2.12 alkenyl, Ca.12 alkynyl,
Cs.12 cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -NHaz, -CN, -OH, -O-Cy_;2 alkyl, -O-(CH3)aC3.12 cycloalkyl, -O-
(CH2)}nCs.12 aryl, -O-(CH2)n(3-12 membered heteroalicyclic) or -O-(CH2)n(5-12
membered heteroaryl); and each hydrogen in R® is optionally substituted by R'";

each R'" is independently halogen, Cy.12 alkyl, C1.12 alkoxy, Ca12
cycloalkyl, Ce42 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-O-C1.12 alkyl, -O-(CH2),Cs.12 ¢ycloalkyl, -O-(CH2)nCe-12 aryl, -O-(CH2)n(3-12
membered heteroalicyclic), -O-(CH2)n(5-12 membered heteroaryl) or -CN, and
each hydrogen in R'" is optionally substituted by halogen, -OH, -CN, -C1.12 alkyl
which may be partially or fully halogenated, -O-C4.12 alkyl which may be partially
or fully halogenated, -CO, -SO or -SO;;

R'? is hydrogen, halogen, Ci.12 alkyl, Cz.12 alkenyl, Ca.12 alkynyl, Caq2
cycloalkyl, Cg.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-S(O)mR?, -SO2NRRS, -8(0);0R?, -NO,, -NR*R?, -(CR°R"),OR*, -CN, -C(O)R?,
-OC(O)R*, -O(CR®R),R*, -NR*C(O)R?, -(CR®R"),C(O)OR?, -(CR®R),NCR*R?,
-C(=NR®)NR*R?, -NR*C(O)NR°R®, -NR*S(0),R® or -C(O)NR*R®, and each
hydrogen in R'? is optionally substituted by R;

each R is independently halogen, C1.12 alkyl, Cz.12 atkenyl, Cz.12 alkynyl,
Ca.12 cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -S(O)mR®, -SONR*R®, -S(0),0R*, -NO2, -NR*R®, (CR°R"),OR?,
-CN, -C(O)R*, -OC(O)R?, -O(CR°R"),R*, -NR*C(O)R®, -(CR®R"),C(Q)OR?,
-(CR®°R"),OR*, (CR®°R"),C(OINR'R®, -(CR®R7},NCRRS, -C(=NRENR*R?,
-NR*C(O)NR’R?, -NR*S(0),R®, -C(O)NR’R®, -(CR®R"}s(3-12 membered
heteroalicyclic), -(CR°R)y(C3.12 cycloalkyl), (CRPR),(Ce.12 aryl), -(CROR7}o(5-12
membered heteroaryl), -(CR°R’),C(O)NR*R®, or (CR°R”},C(O)R*, R groups on
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adjacent atoms may combine to form a Ce.12 aryl, 5-12 membered heteroaryl,
Cs.12 cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in
R is optionally substituted by R%;

each m is independently 0, 1 or 2;

each n is independently 0, 1, 2, 3 or 4;

each pis independently 1or2,
or a pharmaceutically acceptable salt thereof.

19. The compound of claim 18, wherein each R? is independently halogen, C1.12
alkyl, C2.12 alkenyl, Ca.12 alkynyl, Ca.12 cycloalkyl, Cs.12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl, -S(0)nR?, -SONR*R?, -5(0);0R?,
-NO2, -NR'R?, -(CR*R"),OR*, -CN, -C(O)R?, -OC(O)R?, -O(CR®R),R?,
-O(CR®R™)(CR°R")NRR®, -O(CR®R7)(CR®R"),OR4. -NR*C(O)R5,
-(CR°R"),C(O)OR?, -(CR®R™),OR*, {(CR®R},C(O)NR*R?, -(CR®R7),NCR'R®,
-C{=NR%NR*R®, -NR*C(O)NR®R®, -NR*S(0},R® or -C(O)NR*R?, each hydrogen
in R? is optionally substituted by R®, and R® groups on adjacent atoms may
combine to form a Ce.s2 aryl, 5-12 membered heteroaryl, Cs.12 cycloalkyl or 3-12
membered heteroalicyclic group; and

each R*, R% R®and R’ is independently hydrogen, halogen, Ci.12 alkyl,
Ca.12 alkenyl, Ca.12 alkynyl, Ca.12 cycloalkyl, Ce.12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl; or any two of R*, R®, R® and R” bound
to the same nitrogen atom may, together with the nitrogen to which they are
bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12
membered heteroaryl group optionally containing 1 to 3 additional heteroatoms
selected from N, O, and S; or any two of R*, R®, R® and R’ bound to the same
carbon atom may be combined to form a Cj.1, cycloalkyl, Ce.12 aryl, 3-12
membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydrogen in R*, R®, R® and R’ is optionally substituted by R®.

20. A compound of formula 5a




L3
wherein:

R? is hydrogen, halogen, C1.12 alkyl, Ca.12 alkenyl, C2.12 alkynyl, Ca.12
cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-S(0)mR?, -SONR'R?, -S(0),0R*, -NO,, —-NR*R®, -(CR°R"),OR?, -CN, -C(O)R?,
-OC(O)R*, -O(CR°R™),R?, -NR'C(O)R?, -(CR°R"),C(O)OR?, -(CR®R7},NCR'R?,
-C(=NR®)NR*R?, -NR*C(O)NR°R®, -NR*S(0),R® or -C(O)NR*R®, and each
hydrogen in R? is optionally substituted by R;

each R? is independently halogen, Ci.12 alkyl, Cz.12 alkenyl, Ca.12 alkynyl,
Ca.12 cycloalkyl, Cs.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -S(O)nR?, -SO:NR*R®, -S(0),0R?, -NO;, -NR*R?, -(CR°R’),OR",
-CN, -C(O)R?, -OC(O)R?, -O(CR®R")(CR°R"),NR*R®, -O(CR®R")(CR®R"),OR,
-O(CR°R"),R*, -NR*C(O)R?, -(CR®R),C(O)OR?, -(CR°R"),OR?,
-(CR°R"),C(O)NR‘R®, -(CR°R"),NCR*R?, -C(=NR®)NR’R?, -NR*C(O)NR°R?,
-NR*S(0),R® or -C(O)NR’R?®, each hydrogen in R® is optionally substituted by R®

and R® groups on adjacent atoms may combine to form a Ce.12 aryl, 5-12

membered heteroaryl, Ca 42 cycloalkyl or 3-12 membered heteroalicyclic group;
each R*, R®, R® and R is independently hydrogen, halogen, C1.12 alkyt,
Ca.2 alkenyl, Ca.12 alkynyl, Cs.42 cycloalkyl, Cg.12 aryl, 3-12 membered
heteroalicyclic, 5-12 membered heteroaryl; or any two of R*, R®, R® and R bound
to the same nitrogen atom may, together with the nitrogen to which they are
bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12
membered heteroaryl group optionally containing 1 to 3 additional hetercatoms
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selected from N, O, and S; or any two of R*, R®, R® and R bound to the same
carbon atom may be combined to form a Cj.42 cycloalkyl, Ce.12 aryl, 3-12
membered heteroalicyclic or 5-12 membered heteroaryl group; and each
hydrogen in R*, R®, R® and R’ is optionally substituted by R®, or two hydrogen
atoms on the same carbon atom in R*, R®, R® and R is optionally an oxo
substituent;

each R® is independently halogen, C1.1 alkyl, Cz.12 alkenyl, Cy.1 alkynyl,
Cs.12 cycloalkyl, Cg.42 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -NHz, -CN, -OH, -O-C1.s, alkyl, -O-{CH2}nC3.12 cycloalkyl, -O-
(CH2)nCé.12 aryl, -O-(CH2)n(3-12 membered heteroalicyclic) or -O-(CH;)(5-12
membered heteroaryl); and each hydrogen in R® is optionally substituted by R*";

each R' is independently halogen, Cy.1 alkyl, C1.12 alkoxy, Ca.r2
cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-0-C1.12 alkyl, -O-(CH2)nCs.12 cycloalkyl, -O-(CH2)nCe.12 aryl, -O-(CH3)n{3-12
membered heteroalicyclic), -O-(CHaz)(5-12 membered heteroaryl) or -CN, and
each hydrogen in R"" is optionally substituted by halogen, -OH, -CN, -C1.12 alkyl
which may be partially or fully halogenated, -O-C1.12 alkyl which may be partially
or fully halogenated, -CO, -SO or -SO;;

R is hydrogen, halogen, C1.12 alkyl, Cy.12 alkenyl, Cz.12 alkynyl, Ca12
cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-S(0)mR*, -SONR'R?, -S(0),0R*, -NO,, -NR*R?, -(CR°R"),OR?, -CN, -C(O)R",
-OC(O)R?, -O(CR®R"),R?, -NR*C(0)R®, -(CR®R"),C(O)OR?, -(CRPR").,NCR*R?,
-C(=NR®NR*R®, -NR*C(O)NR®RS, -NR*S(0},R® or -C(O)NR*R®, and each
hydrogen in R' is optionally substituted by R®;

each R" is independently halogen, Cs.12 alkyl, C,.12 alkenyl, Cz.12 alkynyl,
Cs-12 cycloalkyl, Ce.s2 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -S(O)mR*, -S0.NR*R®, -S(0),0R?, -NO,, -NR*R?, -(CR°R").OR*,
-CN, -C(O)R*, -OC(O)R?, -O(CR®R"),R?, -NR*C(O)R?, -(CR°R),C(O)OR?,
-(CR°R")OR?, -(CR°R"),C(O)NR*R?, -(CR®R"),NCR‘R?, -C(=NR®)NR’R?,
-NR*C{O)NR°R®, -NR*S(0),R®, -C{OINR*R®, -(CRER")o(3-12 membered
heteroalicyclic), (CR°R")n(Ca.12 cycloalkyl), -(CROR"}n(Cs.12 aryl), -(CRPR7),(5-12
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membered heteroaryl), -(CR®°R"),C(O)NR*R?, or -(CR°R"),C(O)R?, R*® groups on
adjacent atoms may combine to form a Ce.42 aryl, 5-12 membered heteroaryl,
Cs.12 cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in
R is optionally substituted by R>;

each m is independently 0, 1 or 2;

each n is independently 0, 1, 2, 3 or 4;

each p is independently 1 or 2;

or a pharmaceutically acceptable salt thereof.

21. A compound of formula 5b

e
R12 RZ
CH
cl 3 l
\ N
0
NH, P
cl

R3
wherein;

R? is hydrogen, halogen, C1.1z alkyl, Ca.12 alkenyl, Cz.12 alkynyl, Ca.12
cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroary!,
-S(0)mR*, -SONR*R?, -8(0).0R*, -NO,, -NR*RS, -(CR°R"),OR?, -CN, -C(O)R?,
-OC(O)R*, -O(CR°R"),R?, -NR*C(O)R®, -(CR®R"),C(O)OR?, -(CR®R"),NCR*R®,
-C(=NR®)NRR®, -NR*C(O)NR°R®, -NR*S(0),R°® or -C(O)NRR?, and each
hydrogen in R? is optionaily substituted by R®;

R?is halogen, C.12 alkyl, Co.12 alkenyl, Cz.12 alkynyl, Cs.12 cycloalkyl, Ce.12

aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(0).R*,
-SONR*R®, -S(0)0R*, -NO,, -NR*R®, -(CR®R"),0R*, -CN, -C(O)R?*, -OC(O)R",
-O(CR°R")(CR°R").NR*R®, -O(CR®R7)(CRR"),OR4, -O(CRPR"),R?, -NR*C(O)R?,
-(CR°R"),C(O)OR?, -(CR®R"),OR*, -(CR®R"),C(O)NR*R®, -(CR®R’),NCR*R,
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-C(=NRNR'R®, -NR*C(OINR°R®, -NR*S(0),R® or -C(O)NR*RS, each hydrogen
in R? is optionally substituted by R®, and R® groups on adjacent atoms may
combine to form a Cg.12 aryl, 5-12 membered heteroaryl, Cs.12 cycloalkyl or 3-12
membered heteroalicyclic group;

each R*, R®, R® and R” is independently hydrogen, halogen, C1.1; alkyl,
Cz.12 alkenyl, Ca.12 alkynyl, Cs.12 cycloalkyl, Cs.12 aryl, 3-12 membered

heteroalicyclic, 5-12 membered heteroaryl; or any two of R*, R®, R® and R bound
to the same nitrogen atom may, together with the nitrogen to which they are
bound, be combined to form a 3 to 12 membered heteroalicyclic or 5-12
membered heteroaryl group optionally containing 1 to 3 additional heteroatoms
selected from N, O, and S; or any two of R*, R>, R® and R” bound to the same
carbon atom may be combined to form a Cs;.12 cycloalkyl, Ce.12 aryl, 3-12
membered heteroalicyclic or 5-12 membered heteroary! group; and each
hydrogen in R*, R, R® and R’ is optionally substituted by R®, or two hydrogen
atoms on the same carbon atom in R*, R°, R® and R’ is optionally an oxo
substituent;

each R® is independently halogen, C.12 alkyl, C,.12 alkenyl, Co.q2 alkynyl,
Cs-12 cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -NHz, -CN, -OH, -0-C1.12 alkyl, -O-(CH2)nC3.12 cycloalkyi, -O-
(CH2)nCe-12 aryl, -O-(CH2)n(3-12 membered heteroalicyclic) or -O-(CHa)n(5-12
membered heteroaryl); and each hydrogen in R? is optionally substituted by R'";

each R'' is independently halogen, Cs.1 alkyl, Cy.12 alkoxy, Ca.12
cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-0-Cy.12 alkyl, -O~(CH2)nC3.12 cycloalkyl, -O-(CHy),Ce.12 ary!, -O-(CH2)(3-12
membered heteroalicyclic), -O-(CHa)n(5-12 membered heteroaryl) or -CN, and
each hydrogen in R"" is optionally substituted by halogen, -OH, -CN, -C1.1, alkyl
which may be partially or fully halogenated, -O-C1.1, alkyl which may be partially
or fully halogenated, -CO, -SO or -SO;;

R is hydrogen, halogen, Ci.12 alkyl, Cy.1z alkeny!, Co.1, alkynyl, Ca.12
cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl,
-S(0)mR*, -S0NR’R®, -5(0),0R*, -NO2, -NR*R?, -(CR°R"),OR*, -CN, -C(O)R",
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-OC(O)R*, -O(CR°R’),R?, -NR*C(O)R®, -(CR®R"),C(0)OR?, -(CR®°R},NCR*R?,
-C(=NR®NR*R®, -NR*C(OINR°R®, -NR*S(O),R® or -C(O)NR*RS, and each
hydrogen in R is optionally substituted by R®;

each R" is independently halogen, Cy.12 alkyl, Ca.12 alkenyl, Cz.12 alkynyl,
Cs.12 cycloalkyl, Cs 12 aryl, 3-12 membered heteroalicyclic, 5-12 membered
heteroaryl, -S(O)nR?, -SO;NR*R, -S(0),0R*, -NO,, -NR*R?, -(CR°R"),OR?,
-CN, -C(O)R*, -OC(O)R?, -O(CR°R"),R*, -NR*C(O)R®, -(CR°R"),C(O)OR?,
-(CR®R"),OR?, (CR°R"),C(OINR*R®, (CR®R7),NCR*R®, -C(=NR)NR*R?®,
-NRC(O)NRR®, -NR*S(0),R®, -C(OINR*R5, -(CR®R")n(3-12 membered
heteroalicyclic), -(CR®R7}s(Ca.12 cycloalkyl), {CRER}y(Ce.12 aryl), (CRER7},(5-12
membered heteroaryl), -(CR°R"),C(OINR'R®, or -(CR®R"},C(O)R*, R"® groups on
adjacent atoms may combine to form a Ce.12 aryl, 5-12 membered heteroaryl, Ca.
12 cycloalky! or 3-12 membered heteroalicyclic group, and each hydrogen in R
is optionally substituted by R®;

each m is independently 0, 1 or 2;

each n is independently 0, 1, 2, 3 or 4;

each p is independently 1 or 2;

or a pharmaceutically acceptable salt thereof.

22. A compound selected from the group consisting of:
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or a pharmaceutically acceptable salt thereof.

23. A pharmaceutical composition comprising a compound according to claim 1

and a pharmaceutically acceptable carrier.




