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PYRAZOLE·S.UBSTITUTED AMINOHETEAOARYL COMPOUNDS 

AS PROTEIN KlirsE INHIBITORS 

Field of th* lnyentlon 

The invention relates generally to novel chemical compounds and method&. More particularly, the 

5 invention provideS novel pyrazole-substituted amlnoheteroaryl oompound.s, partieularly eminopyrldtnes 

and aminopyrazlnes, having protein tyrosine kinase a·Clivity, and methods of synthesizing and using such 

compounds. Preferred compounds are c-Met lnhlbitors useful tor the treatment of abnonnal cell growth, 

such as cancer.s. 

10 

Backaround 

The hepatocyta gJO'#\h factor {H~F) receptor (o-MET or HGFR) receptor tyrosine kinase (RTK) 

has been shown in many human cancers to be Involved in oncogenesis, tumor progression with enhanced 

cell motility and invasion, as well as metastasis {see, e.g., Ma, P.C., Mau~k. G., Christensen, J. & Salgia, 

R. (2a03b). Cancer Metastasis Rev, 22, 309-25; MauUk, G., Shrikhe.nde, A., K\jima, i., Ma, P.C., 

Morrison, P.T.' & Salgia, R. (2002b). Cytokine Growth Factor Rev, 13, 41-59}. c·MET (HGFR) can be 

15 activated lhrough overexpression or mutations in various human cancers Including small cell lung cancer 

(SCLC) (Ma, P.C., Kiiima, T ..• Maulik., G., Fox, E.A., Sattler, M., ~riffln. J.O., Johnson, B.E. & Salgia. R. 

(2003a). Csncer R&s, 63, 6272-6281). 

c-MET Is a recep1or tyrosine kinase that is encoded by the Me.I proto·oncogene and transduces 

the biological effects o1 hepatocyte growth !actor {HGF), which Is also raferied to as scatter ta.Ctor (SF). 

20 Jiang et al., Crit. R~. OncoJ. Hematol. 29'. 209·248 {1999). c-M.ET and HGF are expressed in numerous 

liSsues, although lheir expression is normally oonfined predominantly to cells of epithelial and 

mesenchymal origin, respectively. c-MET and HGF are required for normal mammalian development and 

ha\o'e been shown to be lmpOOent in cell migration, cell proliferation and survival, morphogenlc 

diHerentiation, and organization of 3-dlmensional tubutar s1ructures (e.g., renal ~ular cells, gland 

25 formation, etc.). ln addition to its effects on epithelial cells, HOF/SF has been reported to be an 

angiogenic factor, and c-MET signaling in endothellat cells can inctuee many of the cellular responses 

necessary for angtogenesJs (proliferation, motility, invasion). 

30 

The c-MET receptor has been shown to be expressed in a number of human cancers. c-Met and 
• 

Its ligand, HGF, have also been shown to be co-expressed at elevated levels in a vartety of human 

cancers (particularly sarcomas). However, because the receptor and ligand are usually expressed by 

different cell types. c-MET signaling is most commonty regulated by tumor·stroma (tumor-host} 

Interactions. Furthermore, o-MET gene ampllflCation, mutation, and rearrangement have been obseived 

in a subset Qf human cancers. Fam~ies with germltna muta1iolls that activate c-MET kinase are prone lo 

multipJe kidney ·tumors as weU as tumors In '?lher tissues. Numerous sludles have correlated the 

35 expression of c-MET and/or HGF/SF with lhe stale of disease progression of different lypee of cancer 

Onctudlng lung, colon. breast, prostate, liver, pancreas, brain. kidney, ovaries, stomach, skin, and bOne 

cancers). Furthermore, the overexpression ot c-MET or HGF have been shown to correlate with poor 

prognosis and disease outcome ln a number of major human cancerS indudi.,Q lung, liver, gastric, and 

breast. c-MET has also been directly impllcaled in cancers without a successtul treatment regimen sUch 

40 as pancreatic cancer, glioma, and hepatoceUular carcinoma. 
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Examples of c·MET {HGFA) inhibitors, their synthesis and use, can be found In U.S. Patent 

App\\caUon Ser!al No. 10/766,610, en1itted "Aminoheleroaf'/I Compounds as Protein Kinase Inhibitors", 

filed February 26, 2004, and corresponding internalional application PCT/US2004fOOS495 of the same 

title, filed February 26, 2004, the disclosures of which are incorporated herein by reference in their 

5 entireties. 
It would be desirable to have novel C·MEi (~FR) inhibitors and methods of using such inhibitors 

tor the treatment of abnormal cell growth, such as cancer. 

Summary 

In one embodiment. the invention provides a 'compound ol formula ! 
R' 

• 
1 

10 
NH, 

wherein: 

Y is Nor CR12
; 

A ls Cs.
12 

aryl, 5·12 membered h1:1teroaryt, ~12 cyctoalkyl or 3-12 membered heteroalicyclic, and 

A Is oPtionally substituted by one or more R
3 

groups; 

15 R1 lsselecied from 

optionally substituted by one, two or three R
13 

groups; 

' -R Is hydrogen, halQgen, C1•12 alkyl, C2.12 allcenyl, ~.,2 alkynyl, ~12 cycloalkyl, Ca-12 aryl, 3-12 

membered heteroalicyclic, 5-12 membered heteroaryl, ·S(O)mR4. -S02NA"R
5

, ·S(0)20R
4

, ·N02, -NA
4
R

5
, 

20 -(CR'R'J.OR', -CN, -C(OJR', -OC(OJR', -O(CR'R').R', -NR'C(OJR', -(CR'R'J.,C(O)OR', 

·(CR6A7)nNCA4R5, -C(:::NR6)NR4R5, -NR4C(O)NR5R6
, ·NA4S(0);iA

5 
or ·C(O}NR

4
R

6
, and each hydrogen in 

Rz Is optionally substituted by R9; 

each R3 is independently halogen, c'l-12 alkyl, ~-'12 alkenyt, C412 alkynyl, c,.12 cycloalkyl, c~.12 

aryl, 3-12 mem~red heleroalicyclic, 5·12 membered hete-roaryl, ·S(O)mR
4

, -S02NR
4 A5, ·S(0)2.0R•, ·N(h, 

25 -NR'A5 , -{CR6 A7 )nOR4, ...CN, ·C(O)A4
, -OC{O)A4

, -O(CA
8
R

7)$, ·O(CA
6
R

7
}(CR

6
A

7
)nNR'R

5
, 

·O(CR6A7)(CR6R7)n0~. -NA4C(O)A5
, ·(CR6R7

)0C(O)OR4
, -{CR

6
R

7
)nOR

4
, ·(CR6R

7
)nC(O)NR

4
A

5
, 

-(CR6R7)nNCR4R5, ·C{:NR6)NA4R5, -NR4C(O)NA5R6, -NA4S(O)pA5 or ·C(O)NA
4
A

5
, each hydr"Ogen In A:; ls 

optionally substituted by R8, and R3 groups on adjacent atoms may combine to form a C6.t2 aryl, 5-12 

membered heteroaryl, c,.,2 cycloalkyl or 3-12 membered hotoroalicyclic group; 

30 each R', R5 , R6 and R~ Is Independently hydrogen, halogen, C,.12 alkyt, C,i.12 alkenyl, ~ .. 2 alkynyl. 

c,.
12 

cycloalkyl, Ca.
12 

aryl, 3.12 membered heteroalicyclic, 5-12 membered heteroaryl; or any two of Ft, 
A5, R6 and A1 bound to the same nitrogen alom may, together with the nitrogen to which they are bound, 

be combined to form a 3 to 12 membered l\eteroalicyclic or 5-12 membered heteroary1 group opliona\ly 

l 
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containing 110 3 addllional heteroatoms selected from N, 0, and S; or any two· of R
4

, R
5
, A

6 
and R

7 
bound 

to the same carbon atom may be combined to 1orm a '3.12 cycloalkyl, ~12 ary1, S.12 membered 

heleroalicyclic or 5-12 membered heteroary1 group;·and each hydrogen In R
4

, R
5

, R
6 

and R
1 

is optionally 

substit1,1ted by Re, or two hydrogen atoms on the same carbon atom in R
4

• R5, R
6 

and R
7 

is optionally an 

5 oxo substlluent; 

10 

15 

each A8 is independent1y halogen, C1.i2 alkyt, Cz.12 alkeny!, C2.,2 alkynyl, ~i2 cycloallcyl, Ca.12 

aryl, 3-12 _membered heteroalicydlc, 5-12 membered heteroaryl, -NH2, -CN, -OH, -O-C 1•12 alkyl, -O­

(CH2)nC>12 cycloa!kyl, ·O-(CHzlt1C&-12 aryl, ·O-(CHt)a(3·12 membered heteroalicyclic) or -O-(CH2)R(5-12 

membered heteroaryl); and each hydrogen in Ff is optionally substib.Jted by R
11

; 

each R9 and R10 is independently hydrogen, halogen, C1•12 alkyl, (412 cycloallcyt, C&-12 aryl, 3-12 

membered heleroalicyclic; 5-12 membered heteroaryl, -S(O)mR'. -S02NR
4
R

5
, -S(0)20R

4
, -N02, -NR

4
R

5
, 

·(CR'A'),OR'. -CN. -C{O)R', -OC(O)R'. -NR'C{OJR'. -(CR'A'),C(O)OR'. -{CR'A'),NCA'A~, 
-NR4C(O)NR5Re, -NA4S(O)pR5 or ·C(O)NR4R5

; R9 or A10 may combine wilh a ring a1om of A or a 

substituent of A to fonn a C3',2 cycloalkyl, 3-12 membered heteroalicyclic, Cs-12 aryl or 5-12 membered 

heteroary1 ring fused to A; and each hydrogen in R9 and R
10 

Is oplionaUy substituted by R3: 
each A11 is independently halogen, C1•1z alkyl, c,.12 alkoxy, c3-12 cycloalkyl, Cs.12 aryl, 3-12 

membered heteroalicycllc, 5-12 membered heteroaryl, -O-C1•12 alkyl, -O·(Ck2)~C~12 cycloalkyl, -O­

(CH2)nCs-12 al)'!, -0-lCH2)~(3-12 membered heteroalicyclic), -O-(CH2)n(5-12 membered heteroarY\) or -CN, 

and each hydrogen in A 11 is optlonauy subslituted by halogen, -OH, -CN, -C1.12 alkyl which may be 

20 par1ially or fuOy halogenated, -0-C1.,2 alkyl which may be partially or fully hatogenated, -CO, -SO or -SO:!: 
R12 is hydrogen, halogen, C1•12 alkyl, 1412 alkenyl, Cz-12 atkynyl, C,.12 cycloalkyl. C&.12 aryl, 3-12 

membered heteroaticycllc, 5-12 membered heteroaryl. -S{O_)mR', -S02NR
4
R

5
, -S(0)20R4, -NC}.i, -NR'R

5
, 

-(CR'R'),OR'. -CN. .C(O)R'. -OC(O)R', -O(CR'R'),R'. -NA'C(O)A'. ·(CR'A'J,,C(O)OR', 

-(CR1A7}nNCA4R5, -C(=NR6)NftR5,_-NA'C(O)~R5R6 , -NA4$(0)pR5 or-C(O)NR'A
5

, and each hydrogen In 

25 R1 ~ is optionally substituted by R
3

; 

each R13 is independently halogen, C1.12 alkyl, ~-12 alkenyl, C:z.12 alkynyl, C,.,2 cycloalkyl, C&-12 

aryt, 3-12 membered heteroa!icyciic, 5·12 membered heteroaryl, -S(O)rnR', -~NR4A5, -S(OhQR
4

, -N02, 

-NR'R', -(CR'A'),OR'; .CN. -C(O)A'. -OC(O)R'. -O(CA'R'),R', -NA'C(O)A', -(CR'R');C(O)OR'. 

-(CRaA7)nOA4, -(CR8A7),,C{O)NR4R5• -(CA8R1)nNCR4A5
, -C(=NR6)NR

4
R

5
• ·NA

4
C(O)NA

5
R

6
, -NA

4
S(0)pA

5
, 

30 -C(O)NR'W, ·(CFfR7)0(3·12 membered heteroalicyclic), ·(CR~7)n(C3-1 ~ cycloalky1). -(CR
6
A

7
)n(CB·l2 aryl}, • 

(CR6R7)~(5·12 me_mbered heteroaryl), ·(CR0R7)nC(O)NA•A5
, or -(CR~A7)nC(O)A4 , R

13 
groups on ~djacent 

atoms may combine to form a Ce-12 aryt 5·12 membered heteroaryl, C3-u cycloalkyl or a.12 membered 

heteroalicyciic group, a~d each hydrogen In R13 is optionally subslltuled by A
3

; 

each m is independently 0, 1 or 2; 

35 each n is Independently a. 1, 2, 3 or 4; 

tis 1, 2, 3 or.4, and 

each p is independently 1 or 2; 

or a pharmaceuticallY acceptable sail, hydrate or solvate thereof, 

wilh lhe proviso that lhe compound is no! 3-{1·(2,6-dichlo.ro-3-fluolo-phenyl)-elhoxyJ-5-(1H-

40 pyrazol-4-yl)-pyr_id ln-2·ylamlne, 3-(1 ·(2,6-dichloro·3-fluoro-phenyl)-ethoxyl·S·[ 1-(2-pyrrolidln-1-yl-ethyi)· 1 H­

pyrazol-4-yl]-pyridin-2-ylamine, 3-[ 1-{2, 6-dichloro-3-fluoro·phenyi)-ethoxy)-5-( 1 ·(2-dRsopropylamlno-ethyl)-
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1 H-pyrazol-4-yl)-pyridin-2-y1amine, 3-I 1-(2,6-dichloro-3-ftuoro-phenyl)-ethoxy)·5-(1-(2·morpholin·4·yl· 

ethyl)-1 H-pyrazol·4-ylj·pyrldln-2·ylamine or 3·{1·(2,6-dich!oro-3-Huoro-phenyl)-ethoxy]-5-(1-methyl· 1 H· 

pyrazol-4-yi)-pyrldin-2-ylamine. 

In a par1icular aspect of this embodiments. each R3 Is Independently halogen. C1-1i alkyl, Ci.12 

5 a1kenyt. C:l-12 alkynyl, C:J.12 cycloalky1, C&.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroeryl, ·S{O)mA4, -S02NR4As, ·S(0)20R4
, -NOz, -NR

4R5, ·(CA
8
R

7
)nOR

4
, ·CN, -C(O)A

4
, ·OC(O)R

4
, 

·O(CR'A'J
0
A'. ·O(CA'A')(CR'A')0NA'A', ·O(CR'R')(CA'A'J,OR., -NR'C(O)R', -{CA'A'J.,C(O)OR', 

·(CA'R')
0
0A'. ·(CA'R\,C(O)NR'A'. -(CA'R').NCR'R', -C(•NA'JNA'A'. -NA'C(O)NA'A

8
, -NR'S(OJ,R' 

or .C(O)NR4R5 , each hydrogen In R' is optionally substituted by Ra, and A
3 

groups on adjacent atoms 

10 may combine to form a Cs-12 aryl, 5-12 membered heteroaryl, Ca.12 cycloalkyl or 3-12 membered 

heteroalicycllc group: and 

15 

each R4, Ff, R6 and R7 is independently hydrogen, halogen, C1•12 alkyl, ~.12 alkenyl, ~.12 alkynyl, 

Cs.
12 

cycloalkyl, Cs.
12 

aryl, 3-12 membered heteroalicyclic, 5-12 membered heleroaryl; or any two or R
4

, 

A', R6 and A7 bound to lite same nilrogen a1om may, together with \he nitrogen to which they are bound, 

be combined to form a 3 to 12 membered heteroalicyclic: or 5-12 membered heteroaryl group optionally 

containing 1lo3 addltlonal heteroatoms·selected from N, 0, and S; or any two of R', A
5

, A
6 

and R
7 

bound 

to the same carbon atom may be combir.sd to form a Cl-12 cyc:loalkyl. ~12 aryl, 3-12 membered 

heteroalicyclic or 5-12 membered heteroaryl group; and each hydrogen in R
4

, R
5
, R

6 
and R

7 
is optlonally 

substil1.1ted by R8. 
20 In a particular aspeel of lhis embodiment. A Is Ce- 12 aryl or 5-12 membered heteroaryl, optionally 

25 

subslitu1ed by one or more R1 groups. 

In another particular aspect of lhis embodiment, and In combination with any other particular 

aspect not inconsistent, A ls phenyl substl1uted by one, two or three R3 groups, preferably one. two or 

three halogens. 

In another particular aspect of this embodiment, ~nd In combination wilh any other particular 

aspect not inconsistent, I is 1, R9 is methyl and R
10 

is hydrogen . 

In another J>Eiir1icular aspecC of this embodiment, end in combination with any olher particular 

aspect not inconsistent, Y is N and R2 is hydrogen. 

In another partlcular aspect of this embodiment, and in combination with any other particular 

30 aspect not inconsistent, Y is CR12
, R2 is hydrogen, and R11 is hydrogen. 

In another particulsr aspect of this embodiment, and in combinalion with any other particular 

aspect not inconsis1enl, tis 1, R10 Is hydrogen, and A~ is combined with a ring atom of A lo form a C3' 12 

cycloalkyl ring fused to A. 

In another embodimenl, the invention provides a compound ol 1ormula 2, 3 or 4 
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-6· 

NH 13 I ~A 
J" C->"" 

N 

A ' 
~Ht ! 

wherein: 

Y is Nor CR12
: 

A Is Ca-12 aryl, 5-12 membered heleroaryl, ~.12 cydoalkyl or 3-12 membered heteroallcycllc, and 

5 A'is optionally substituted by one or more R1 groups; 

R2 is hydrogen, halogen, c,.12 alkyl, c,.,2 a!kenyl, ~.;3 alkynyl, '3-12 cycfoalkyl, Cs.12 aryl, 3--12 

membered heteroallcyclic, 5-12 membered heleroaryl, -S{O)o.R', -~R4R5, -S(0)20A
4

, -N02, -NR
4
R

5
, 

-{CR6A7) 00R4, -CN, .C(O)R4
, -OC{O)R4

, -O{CA6R7)nR4
, -NA

4
C(O)R5

, ·{CA
6
R

7
)nC:::(O)OR

4
, 

-(CReA7)nNCR"R5, -C(=NR6)NR4A5
, -NA4C(O)NA5R6

, -NR
4
S(O)pff or ~(O)NR4R5 , and each hydrogen In 

1 o A2 is optionally substituled by R9; 
each R 3 Is Independently halogen, C1.12 alkyl, ~-12 alkenyl, C2.12 alkynyl, C3.12 cycloalkyl, Ce-12 

ary1, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, ·S(O)mR4
• -S02NA.R5

, -S(0)20R
4
, ·N02, 

-NR4R5 , ·(CFfR7
)110R4

, -CN, -C(O)R4
, -OC(O)R", -O(CA6R7)flR

4
, -O(Cfl"R

7
)(CA

6
A

7
)nN.R

4
R

5
, 

-O(CR'R')(CR'R')00R., -NR'C{O)fi', -{CR6R')0C{Q)OR', ·(CR'R'),OR', -(CR6R7~C(O)NR'R'. 
15 -(CR8fi')nNCftR5, -C(=NA8)NA4R5, -NR4C(O)NR~fl8. -NR4S(O)pR5 or .C(O)NA

4
R5

, each hydrogen in R
3 

is 

optionally substiMed by R6
, and R3 groups on adjacent atoms may combine to form a Ce.12 aryl. 5-12 

membered he1eroaryl, CJ. 12 cycloalkyt or 3-12 membered heteroalic:ycllc group; 

ea.oh A", R5, R9 and R7 ts independently hydrogen, halogen, C1•1i alkyl, c.i_,2 alkenyl, C:z-12 alkynyl, 

C,.12 cydoalkyl, C&o12 aryl, 3-12 membered heteroalicyclic, 5-12 memberod heteroaryl; or any two of A', 

20 R5, A6 and R7 bound to the same nitrogen atom may, together with the nitrogen lo which they are bound, 

be combined to form a 3 to 12 membered heleroalicyc:lic or 5-12 membered heleroaryl group optionally. 

containing 1 toJ additional heleroatoms selected from N, 0, and S: or any two of R
4
,.R

5
, R

6 
and R

1 
bound 

10 the.same carbon atom may be combined to form a C,.12 cycloalkyl, c~,2 aryl, 3-12 membered 

heteroalicycllc or 5·12 membered heleroaryl group; and each hydrogen In A4
, R6. R6 and A

7 
Is optionally 

25 substituted by R11, or two hydr090n atoms on the same c:arbon atom in A4
," Ft, R& Bnd A7 Is optionally an 

oxo subslltuent; 

each R9 Is independently halogen, C1.12 alkyl, C:2.12 all<enyl, ez.12· alkynyl, Ca-12 cydoalkyl, Ca.12 

aryl, 3-12 membered heteroalicyclic, 5·12 membered heteroaryl, -Nl;i::o, .CN, -OH, -O.C1-1~ alkyl, -0· 

(CH2JnCJ..12 cycloalky1, -O·(CH.i)nCs.12 aryl, -O-(CH2)n(3-12 membered heteroa1ieyclic) or -O·(CH2)n(5·12 

30 membered heteroaryl); and each hydrogen in R8 is optlonally substituted by A
11

; 

each A' and Aw is independen!ly hydrogen, halogen, C1•12 alley!_. CJ.. 12 9ycloalkyl, Ce--12 aryl, 3·12 

membered heteroalicyclic, 5-12 membered hoteroaryl, ·S(O)mR4
, -S0zNR'R5

, -S(O):PR•, -NOi, -NR
4
R

5
, 

·(CA6A7)nOR4, -CN, ·C{O)R4
, ·OC(OJA4

, ·NR4C(O)R6, ·(CR6A7)nC(0)0R4
, -(CA6A

7
)nNCR

4
R5, 

-NA4C(O)NR5R8
, ·NR'S(O)pR5 or -C(O)NR4R5; R11 or R10 may combine with a ring atom of A or a 



• 

\VO 2006/021881 PCT/IB2005/002695 

• 6 -

substituen1 of A to form a CJ. 12 cycloalkyl, 3-12 membered heleroallcyclic, Ca,.12 aryl or 5-12 membered 

heteroa_ry1 ring tused 10 A; and each hydrogen _in R9 and A10 is optionally substHuted by R3; 
each R11 is lndependentty halogen, ~C 1 •11? alkyl, C1.12 alkoxy, CJ.12 cycloalkyt, C&-12 ary1, 3-12 

membered heteroalicyclic, 5-12 membered hcteroaryl, -O-C1.12 alkyl, -O-{CHVnC,.12 cycloalkyl, -0-

5 (CH
2
)nCs.

12 
aiyl, -0-(CH2)n(3-12 membered heteroalicycl_ic), -0-(CH2)n(5-12 membered heteroaryl) or -CN, 

and each hydrogen In A 11 is optionally substituted by halogen, -OH. -CN, -C1.12 alkyl which may be 

partially or tuUy halogenated, -0-C1•12 alkyl which may be partially or fully halogenated, -CO, -SO or -502; 

R12 is tiydrogen, halogen, C1.12 alkyl, C.,.12 alkenyl, ~.12 alkynyl, C3.12 cycloalkyl, Co.12 aryl, 3-12 

membered heteroalicycllc, 5-12 membered heteroaryl, -S(0}111R
4

, -S02NR4R~. -S(OhQR
4

, -N02. -NR.R
5

, 

10 -(CR8R7)nOR4, -CN. -C(O)R4
, -OC(O)R4

, -O(CR6R7)nR
4

, -NR'C(O)R
5

, -(CR
8
R

7
)nC(O)OR

4
, 

-(CR6R7)nNCR4R5, -C(=Nfl6)NR'R5, ·NR'C(O)NR5R6
, -NA4S(O)pRs or -C(O)NA'A

5
, and each hydrogen in 

R12 is optionally substituted by R3
; 

each R 13 is independently halogen, C 1.,2 alkyl, Ci.12 alkenyl, C2.12 alkynyl, CJ-12 cycioalkyl, Cs-12 

aryl, 3·12 membered tieteroalicyclic, 5-12 membered heteroaryl, -S(O)mR~. -SO:i:NR
4
R

5
, -S(0)2')R

4
, -N02, 

15 -NA4ff, ·{CA6R7)110R4
, -CN, -C(O)R4

, -OC(O)A4
, -O(CR6R7

) 11R', -NR'C(0)R
5

, -(CR
6
R

7
)nC(O)OR'. 

--(C.AeR7) 110R', -(CR6R7)nC(O)NR4R5
, -(CA6R7

)11NCA4Ff, .C(=NR°)NR'R5
, -NR

4
C(O)NR

5
R

6
, -NR'S{O)pA

5
, 

-C(O)NA'R5, -(CFfR1)n(3-12 membered tieteroalicyciic), ·(CA6R7)n(C:J.12 cycloalkyl), ·(CR6R
1

) 11(Ci;.12 aryl), • 

(CR6A7)n(5-12 membered heleroaryl), -(CR6R7
)11C(O)NR4R5

, or -{CR6R7
) 11C(O)R

4
, R

13 
groups on acfiacenl 

atoms may combine to form a C&-12 aryl, 5-12 membered tieteroaryl, Cs-12 cycloalkyl or 3-12 membered 

20 heteroalicyclic group, and each hydrogen in R 13 ls optionally subslituted by R3; 
eacti m ls independenlly 0, 1 or 2; 

eacn n is independently O, 1, 2, 3 or 4; 

tis1,2,30T4,and 

each p ls indepet1denUy 1 or 2; 

25 or a pharmaceutically acceptable.salt, hydrate or solvate thereof, 

wilh the proviso that ttie compound is not 3-(1-(2,6-dfchloro-3-fluoro-phenyl)-elhoxy}-5-(1 H-

• pyrazo1-4-yl)-pyridin-2-ylamine, 3-{1·(2,6-dichloro-3-fluoro-phenyt)-ethoxy)-5-{1-{2-pyrrolidin-1-yl-ethyl)-l H­

pyrazol-4-yl)-pyrldln-2-ylamillEI, 3-{ 1-(2,6-dlchloro-3-ftuoro-phenyl)-ethoxy]·5-[1-(2-diisopropylamino-ethyf)-

1 H-pyrazol-4·ylj-pyridin-2·ylamine, 3-[ 1-{2,6-dichloro-3-ttuoro-phenyl)-ettioxyJ-5-[ 1-(2·morpholln-4·yl-

30 eth~)· 1 H-pyrazol-4-y11-pyridin-2·ylamine or 3-{1·(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-5-(1-methyl· 1 H­

pyrazol-4-yl)-pyridin ·2-ylamine. 

In a particular aspect of this embodiments, eacti R3 is independently halogen, C,. 1 ~ alkyl, C2.,2 

alkenyl, ~.12 alkynyl, C:1-12 cycloalkyl, Ca-12 aryl, 3-12 membered heteroallcydic, 5-12 membered 

heteroaryf, -S(O)...R', .-S02NR'R5
, -S(0)20R', -N~, -NR'R5

, -(CR6R7)nOR
4

, -CN, -C(O)R', -OC(O)R
4

, 

35 .Q(CFfR7)nR', .0(CA6R7)(CR$R7)nNA•R5, -O(CA6R7)(CR6R1)nOR.. -NR'C(O)R5, -(CR6A
7
)nC(O)OR', 

-{CR6R7}n0R4 , -(CR6R7)nC(O)NR4f\6, ·(CR8R7) 11NCR4R~, -C(=NR6}NR4R5
, -NR4C{0)NR5R

8
, ·NR'S(O)pR5 

or -C{O)NR"4R5, each hydrogen in R3 is optionally substiluted by A', and R3 groups on adjacent atoms 

may combine to form a Ce.12 aryl, 5-12 membered heteroaryl, C:i-12 cyctoalkyt or 3-12 membered 

heteroalicyclic group; and 

40 each A4, R5, R6 and A7 is independently hydrogen, halogen, C1.12 alkyl, Cc-12 alkenyl, ~.12 alkynyl, 

Ca-11 cyeloalkyl, C&-12 aryl, 3·12 membered heteroalicyclic, 5;12 membered heteroaryl; or any two of R', 



• 

• 

··-----. ---··· ... 

WO 2006/021881 
PCT/IB2005/002695 

-7-

A5, R8 and R7 bound to the same nitrogen alom may, together wilh_ the nitrogen to which-they are bound, 

be combined to form a 3 to 12 membered heteroallcycUc or 5-·12 ·membered heteroaryl group aptlonally 

containing 1 lo 3 additional heteroaloms selected trom N, 0, and S; or any two of R'. ~. R8 
and A

1 
bound 

to the same carbon atom may be combined lo form a C3•12 cycloalkyl, Ci;.12 aryl, 3-12: membered 

5 heteroalicyclic or 5-12 membered hete1oaryl group; and each hydrogen.in R', Rs, R8 and R
7 

is ~tionally 
substlluted by A8

• 

In a particular aspect of t11iS embodiment, A is Cs.12 ary1 or 5-12 membered heteroaryl, optionally 

substituted by one or more R3 groups. 

In another particular aspect of this embodiinenl, and In combination with any other partlcular 

10 aspecl not inconsistent, A is phenyl substituted by one, two or three R3 groups, preferabty" one, two or 

three halogens. 

15 

In another partlcutar aspect of this embodlmenl, and in combination with any other particular 

aspect not lncon.sistent, t is-1, R
9 

is methyl and R
10 

is hydrogen. 

In another particular aspect of this embodlmenl, and in combination with any olher particular 

aspect not inconsistent, Y is N and R2 is hydrogen. 

In another particular aspect of rhis embodiment, and In combination with any other particular 

aspect no! inconsistent, Y is CA
12

, A2 is hydrogen, and R
12 

is hydrogen. 

ln another particular aspeci of this embocliiiient, and In comblnaUon wllh any other particular 

aspect not inconsistent, tis 1, R10 is hydrogen, and R9 is combined wllh a ring atom of A to form a C3.,2 

20 cycloalkyl ring fused to A. 

In another embodiment, the invention provides a compound ot formula 2a 

wherein: 

. R2 is hydrogen, halogen, c,.,2 alkyl, C2•12 alkenyl, C,.12 alkynyl, ea.12 cycloatkyl. C&-12 eryl, 3-12 

25 rnembered heteroalicycllc, 5-12 membt!red heleroeryl, ·S(O)mR', -S02NR4A5, ·S(O}:PA
4

, -N02, -NR'R
5
, 

-(CR'R'),OR', -CN, -C(O)R'. -ocio1R'. -O(CR'A'),A', -NA'C(O)R'. -(CA'A'),C(O)OA', 

-(CA6R7
)nNCR

4R5, -C(=NA6)NA4R6
, ·NR4C(O)NR5A8

, -NR4$(0~R5 or -C(O)NR"Rs. and each hydrogen Jn 

A~ is optionally substituted by A8; 
each R3 Is independently halogen, C,.,2 alkyl, Ci?:12 alkenyl, c.z.,2 alkynyl, CJ.11 cycloalkyl, (411 

30 aryt, 3-12 membered heleroalicyclic, 5-12 membaMd heteroary'i, ·S(O)mR4
, ·SD:iNR'R5

, ·S(O)~R4 , ·-N~, 
-NA4Ft5 , ·(CR8 A7)n0R4

, -CN, ·C(O}R\ -OC(O)A4
, -O(CR6R')nR4

, -O(CR6R1)(CR8R7J~NR4 ~, 

·O(CFfR7)(CR6R7>.,0R.. ·NA'C(O)R5
, -(CR6A7)nC(O}OR4

, -(CR6R7
)00R', -(CR6R

7
)nC(O)NR

4Ff, 
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·(CFfiA7)nNCA4R5, ·C(=NR6)NR4R5, ·NA.C(O)Nfl!.R', -NR"S(O)pA5 or -C(O)NA4A5
, each hydrogen in A

3 
is 

oplionally substituted by R8, and R3 groups c;in adjacent atoms may combine to form a C&12 aryl, 5·12 

membered heteroaryl, C:;.12 cycloalkyl or 3-12 membered ha1eroallcycllc gl'Ollp; 

each R4, A~. A" and R7 is independently hydrogen, halogen, C1•12 alky1, C2•12 alkenyl, ~.12 alkyllyl, 

5 CJ. 12 cycloalkyl, C6-12 aryl, 3-12 membered heleroelicyclic, 5-12·membered he1eroaryt; or any two of A
4

, 

R5
, R6 and R7 bound to the. same nllrogen atom may, together with the nitrogen to which they are bound, 

be combined to form a 3 to 12 membered h~teroalicyclic or 5712 membered heleroaryl group optionally 

containing 1 to 3 additional heteroatoms selected from N, 0, and S; or any two of R4
, R5

, A
6 

and R
7 

bound 

lo the same carbon atom may be combined to 1orm a (412 cycloa\kyl, Ce-12 a.ryt, 3-12 membered 

10 heteroalicyclic or 5-12 membered heteroaryl group: and each hydrogen In A4
, R'. A5 and R

7 
is optionally 

substituted by R6
, or two hydrogen atoms on the same carbon atom in R4

, R5
, A9 and R7 Is optionally an 

oxo substituenl; 

15 

each R8 ts independently halogen, C1.12 alkyl, C,.12 alkenyl, C2.1:z alkynyl, C~12 cycloalkyl, Cs.12 

aryl, 3-t2 membered heleroalicyclic, 5-12 membered heteroaryl, -N~. -CN, ·OH, ·O-C1.12 alkyl, -O­

(CH2)nC:i.12 cydoalkyl, ·O·(CH2)nCa.12 aryl, -O-{CH2)11{3· 12 membered heteroaHcycllc) or -O-{CHa)~{5-12 

membered heteroaryl); and each hydrogen in~ Is oplionally subsUtuted by R11; 
each R11 is Independently halogen, C1•12 alkyl, C1.1 2 alkoxy, C3-12 cycloalkyl, Ce.12 aryl, 3-12 

membered heteroalicyclic, 5-12 membered heteroaryl, -O·C1.12 alkyl, -O-(CHz)nCs.12 cydoalky1, -0-

(CH2)nCs.12 aryl, -0-(CH2)n(3-12 membered heteroalicyclic), -O·(CH2)0{5·12 membered heteroaryl) or -CN, 

20 and each hydrogen in R11 is optionally substituted by halogen, -OH, ·CN, ·C1.12 alkyl which may be 

partially or fully halogenated, -O-C1.12 alkyl which may be partiaUy or fully halogenated, -CO, -sq or -$02; 

each R13 is independently halogen, c,.,2 alkyl, C2.12 alkenyl, ~-12 alkynyl, ~.12 cycloalkyl, C&.12 

aryl, 3-12 membered heteroa.Ucyclic, 5-12 membered heteroaryl, -S(O)mR'\-S02NR4R8
, ·S(0)20R

4
, ·N02, 

-NR°'R5
, +{CR6R7}nOR4

, -CN, ·C{O)R4
, -OC(O)R4

, -O(CR8A7),.R4
, -NR4C(O)A5

, ·(CR6R7)nC{9)0R4
• 

25 -(CR9R7)nOR4
, -(CR6R7)nC(O)NR4R5

, -(CR6R7)nNCR'R5
, -C(=NA6JNR4A5

, -NR4C(O)NR5R6
, -NR4S(O)p~. 

·C{O)NA4R5
, ·(CA6R7)n(3-12 membered he1eroallcycllc), ·(CR6R

7
)n(Ca-12 cycloalky1), -(CR6R7

)n(Ce.12 eryl), • 

{CR6R7)n(5-12 membered heteroaryt), -{CR6A7)nC{O)NA4R5
, or -(CR6R7)nC(O)A4

, A13 groups on adjacent 

atoms may combine to form a C6.12 aryl, 5-12 membered heteroaryl, CJ.12 cycroalkyl or 3·12 membered 

heteroalicydic group. and each hydrogen in R 13 Is optionally substituled by R3
; 

30 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 pharmaceullcalty acceptable sat!, hydrate or solvate thereof. 

In a particular aspect of this embodiments, each R3 Is Independently halogen, C1•12 alkyl, C2•12 

35 alkenyl, Ci?.,2 alkynyl, C3.,2 cydoalkyl, Cl).1:z aryl. 3·12 membered heteroallcyclic, 5·12 membered 

heteroaryl, ·S(0)~4 , -502NR'R5
, ·S(O)zOA4

, -NOz, -NR'A5
, -(CR6A1)nOA4

, ·CN, -C(O)A4
, -0C(O)R4

, 

-O(CR9R7)nR4
, -O{CR6R7)(CRaA7)~NA4R5 , ·O(CA5R7)(CA6R7)n0A4, ·NR'C(O)R5

, -(CR8R7)nC(O)OR4
, 

·(CR6R1
) 00R', ·(CR~R7)nC(O)NA4R5 , -{CA5R7).,NCA'A5, ·C(=NA6)NR'A5, ·NA4C(0)N~A6 , -NR4S(O)c,R5 

er -C(O)NR'R5, each hydrogen In A3 is optionally substituted by R8, and A3 groups on adjacent atoms 

40 may combine to foon a Cs. 12 aryl, 5-12 membered heteroaryl, C,,.12 cyc;loal.kyl or 3-12 membered 

heteroalicyclic group; and 
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each A'. R5• R6 and A7 is independently hydrogen, halogen, C,.12 alkyl, Ci-12 alkenyl, ~-12 a.!kynyl, 

C3
•12 cy<:loa1kyl, ~12 aryl, 3-12 membered heteroal~lic, 5-12 membered heteroaryl; or any two of A

4
, 

A~. R6 and R7 bound to the same nitrogen atom may, together with the nitrogen 10 which they are bound, 

be_comhlned to form a 3 to 12 membered heteroaii(:yclic or 5-12 membered heteroaryl group optionally 

containing 1 to 3 additional heteroatoms selected troi]l N, o. and S; or any two of R
4
, A~. R6 

and R
7 

bound 

10 the same carbon atom may be combined lo tOrm a 0,.,2 cycloalkyl, Ca-12 aryl, 3·12 membered 

heteroallcycllc or 5-12 membered heteroaryl group; ~nd each hydrogen in R', A~. R6 and R7 Is optionally 

subslituted by R11. 

In a particular aspect of this embodiment, R2 is hydrogen. 

ln another embodiment, the invention proVlces a compound of formula~ 

N-NH A13 

1 >.--
,! 

Ji12 

Cl 
CH, 

""""' 
~ ,! 

F 

wherein: 

R2 Is hydrogen, halogen, C1.12 alkyl, ~.12 alkenyl, ~.12 alkynyt, ~,2 cydoalkyt, c;..,2 aryl, 3-12 

membered heteroallcyciic, 5-12 membered hateroaryl, -S(O)mR4, -S~NFtR5, -S(0)20R
4

, -N(h, -NR4A
5

, 

15 :(CR'A'),OR', ·CN, ·C(O)R', -OC(O)R', ·O(CR'A'~A', -NA'C(O)A5
, -(CR'R'),C(O)OR', 

-.(CR5R7)nNCR'R5, -C(=NR")NR4R5
, -NR4C(O)NA5A8

, -NR4$(0)11R
5 or -C(O)NA4Rs. and each hydrogen fn 

R2 ls optlonaoy·substituled by A°; 
each R3 is lnde"pendently halogen, C1.12 alkyl, <4.12 alkenyl, W-12 alkynyl, Ca-12 cycloalkyl, C&.12 

aryl, 3-12 membered heterQallcyclic, 5-12 membered heteroaryl, -S(O)mR". -S02NR4A5
, -S(0)20R

4
, -N02, 

20 -NA4R5, -(CR6.R7}n0R4, -CN, -C(O)R4• -OC(O)Fla. -O(CA6R7)nR4. :O(CR6R7)(CR6R7)nNA
4 R5, 

-O(CR6R7)(CA6R7
)110A..·. -NR4C(O)R5

, -(CR6R7)nC(O}OR4
, -(CR6R7)nOR', -(CAIJA7)nC(O)NA'A5

, 

25 

-(C~6R7)nNCA4R5, -C(;NR~NR'R5 , -NR'C(O)NA5R6
,' -NR4S(O)pRe or -C{O)NA'R5

, each hydrogen in A3 is 

optionally substituted by Rs. and R3 groups on adjacent atoms may combine lo form a C&-12 aryl, 5-12 

membered heteroary1, C;s-12 cycloalkyl or 3·12 membered heteroalicyclic group; 

each A•, R5, A6 and R7 is independently hydrogen, halogen, C1.,2 alkyl, ~-12 atkeny\, e;z.,2 alkynyt, 

<412 cycloalkyl. Cs.-12 aryl, 3-12 membered heteroaliCyclic, 5-12 membered heleroaryl; or any two of A
4
,. 

Rs. R6 and R7 bound.to the same nllrogen atom ma~. together with the nltrogeti to which they are bound, 

be combined to form a 3 to 12 memberad heteroali9ycl«r or 5-12 membered heteroaryl group oplionaDy 

containing 1 lo 3 additional heteroatoms selected from N, O, and S; or any two of R4
, R5

, A6 and R1 bound 

30 to the same cB.rbon a1om may be combined to form a CJ-12 cyctoalkyl, C17,2 aryl, 3-12 membered 

heteroallcycllc or 5-12 membered heteroaryt group; Snd each hydrogen in R4
, W, R6 and R7 ls OJ?fionally 



• 

WO 2006/-021881 PCT/IB2005/002695 

- 10. 

substituted by R8 , or two hydrogen atoms on the same carbon atom In R4
, R5, R

6 
and _R

1 
Is optionally an 

oxo substitue.nt; 

each R6 is Independently halogen, Ci-12 alkyl, ~.12 alkenyl, Ct.12 alkynyl, C3-12 cycloalkyl, Cs.12 

aryl, 3·12 membered heleroalicyclic, 5·12 membered heteroaryl, --NH2, -CN. ·OH, -O-C1•12 alkyl, -0· 

5 (CH2)nCs.12 cycloalkyl, -O·(CH.!)nCe-1z aryl, -O-(CH2)n(3-12 membered heteroallcyclic) or -Q..(CHi)n(S-12 

membered heteroaryl); and each hydrogen in Ff is optionally substituted by A 
11

; 

each R11 is independently halogen, c1•12 alkyl, C1.12 alkoxy, C:J-12 cycloalkyl, Cs-12 aryl, 3-12 

membered heteroallcycilc, 5-12 membered heteroaryl, -O-C,.12 alk}-1, -O-(Ctt.?J~C3-12 cydoa!kyl, -0-

(Cli.i)nCs.12 aryl, -O-(CH~~(3-12 membered heteroalicyclic), -O·(CH2)~(5-12 membered heteroaryl) or -CN, 

10 and each hydrogen in A11 is optionally substituted by halogen, ·OH. -CN, -C 1•12 alkyl which may be 

partially or Mty ha!ogenaled, -O·C,.12 alkyl which may be partially or fuUy halogenated, -CO, -SO or -S~; 

R12 Is hydrogen, halogen, C1•12 alkyl, i4. 1 ~ alkenyl, C2•12 alkynyl, C).12 cycloa.!lcyl, <412 aryl, 3-12 

membered heteroalicycliC, 5·12 membered heterooryl, -S(O)mR4. -S~NA'R~. -S(0}20R
4

, -NO~. -NR
4
R

5
, 

-(CR'R'~OA', ·CN, -C(O)R', -OC(O)R', -O(CR'A').,R', ·NR'C(O)A', ·(CR'A'),C(O)OR', 

15 -(CR6R7)nNCftR5
, ·C(=NA8)NR°'R·5, -NA.C{O)NR6A6

, -NA4S(O)pA5 or -C(O)NA4A5
, and each hydrogen in 

R12 is opUonally subStituted by A3
: 

each A13 is independently halogen, c 1•12 alkyl, c2-12 elkenyl, C2.,~ alkynyl, Cl--12 cycloalkyl, Cu..12 

aryl, 3-12 membered heteroallcycllc, 5-12 membered heteroaryl, -$(0)mA4
, -S02NR4R5

, -S(0)20A
4

, -N02, 

cNR'R', ·(CR'R'),OR', · ·CN, -C(O)R', ·OC(O)R', -O(CR'R'),R', ·NA'C(O)R', ·(CR'A'),C(O)OA', 

20 ·(CR'R'),OA', -{CA'R'),C(O)NR'R5
, -(CR'R\NCA'R', -C(=NR'JNR'R5

, ·NA'C(O)NR'R', -NR'S(O),R5
, 

-C{O)NR~R'. -(CA6R7)n(3-12 membered heteroalicyclic), -(CR8R7)n(C3.12 cycioalkyl}, ·ICR6R
7
)n(C6-,2 aryl), • 

(CR6R7)n(S-12 membered heteroaryl), -(CR8R1)tlC(O}NR'R~, or -(CR6R7)nC(O)A'. R'3 groups on adjacent 

atoms may combine to form a C6.12 ary1, 5-12 membered heteroeryl, C3-12 cycloalkyl or 3-12 membered 

heteroalicycllc gl'oup, and each hydrogen In A 13 Is optionally substituted by R3
; 

25 each m Is independently O, 1 or 2; 

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

• each pis independenlly t or 2; 

or a pharrnaceutically acceptable satt, hydrate or solvate thereof, 

with the proviso that lhe compound IS not 3·[1-(2,6-dichloro-:J.fluoro-phenyl)-Qthoxy]-5·(1 H·pyrazol-4·yl)-

30 pyridln-2-ylamine, 3-{ 1-(2,6·dichloro-3-fluoro-phenyl)-ethoxyJ·5-[1·(2-pyrrolldin·1-yl-ethyl)· 1 H-pyrazol-4-yl]­

pyrldin-2·ylamine, 3-{i ·(2,6-dichloro·3·fluoro-phenyl)-ethoX)']-5·[1-(2-dilsopropylamino-ethyl)-1 H·pyrazo!· 

4·yl)-pyridin-2-ylamine, 3·( 1 ·(2,6-dlchtoro-3·fluoro-phanyl)·ethoxy}S.[1-(2-morpholi n·4-yl-ethyl)· 1 H· 

pyrazol-4-yq-pyrldin·2·ylamine or 3-[ 1-(2,6-dlchloro-3-fluoro·phenyl)·ethoxy)-S-( 1-mettty!· 1 H-pyrazol-4-yl)· 

pyrtdin-2-ylamine. 

35 In a particular aspect of this embodiments, each R3 is independently halogen, C1•12 alkyl, (;z.1,. 

alkenyl, Ci.12 a\kyny!. <412 cycloalkyl, C8.12 ary1. 3-12 membered tieteroalfcyclie, 5-12 membered 

heteroaryl, ·S(O)mR4. -S02NA~Ag, -5(0)20A4
, -N02, ~NA4AI). -(CA6R7

)110R''_ -CN, -C(O)R', -OC{O)A4, 

·O(CR'R'),R', -O(CR'R')(CR'R'),NR'R', -O(CR'R')(CR'R'),OR.. -NR'C(O)R', ·(CR'R'),C(O)OR', 

·(CREA1~0R4 , -(CR6R7)nC(O)~A'R·5, -(CR6R7)nNCA4A5, -C(=NR~NR4 R5 , -NA4C(O)NR~A". ·NA~S(O)pA5 

40 or -C(O)NA~A5 , each hydrogen In R1 is optionally substituled by R8
, and R3 groups on adjacent a1oms 
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. may combine to form a C&-12 aryl, 5-12 membered _hetero~r.y\, C3•12 cyc!Oa\kyl or.3-12 membered 

heteroalicyclic group; and 

each ·R4 , R5, R8 and R7 is Independently hyd~Ogen, ha10gen, C1.,2 alkyl.- ~,2 alken)il, Cz.12 atkynyl, 

CJ.,~ cycloalkyt C$.12 aryl,·3-12 membered hetaroalicyclic, S.12 membe~ed heleroaryt;·or any twO of Ft, 
5 R5, -R! and A7 bound to the same nitrogen ·atom max. together with the nitrogen to whiCh they are bOund, 

be combined to form a 3 to 12 membered heteroani:YdJc or 5·12 -membered. heleroaryl group optionB.lly 

containing 1 to 3 additional heteroa1omS ·selected f~oin N, O, and S; oi' a~y two of A
4

, Rs, R~ and A
7 

bound 

to the same carbOn atom ~Y be combined ·IC? (onn a C3• 1 ~ cycloalkyl, Ce-1i aryl, 3-12 _membered 

10 

.ts 

heleroalicyclic ~r.·5-12 -membered heteroaryt group; and each hydrogen.lo· R
4

, A.5• R
8 

and A
7 

Is optionally 

substituted by R8
:-

In a particular aspect of this embodiment, R
2 

is hydrogen. 

In another particular aspect of this embodim~nt, A12 
Is hydrogen . 

In another particular"aspect of this embodi~nt, A2 and R12 are hydrogen. 

In another ertibocllment. the·invention provides a compound o1 fo1TT1ula !! 

·"" 
R' 

Cl 
CH, 

~· "" 
~ 

.. 
# 

NH,. 

wherein: 
2 . . . 

R Is hydrogen, halogen, C1.12 alkyl, C2.12 alkenyl, ~.,2 a!kynyl, C:.12 cycloalkyl, ~111 aryl, 3-12 

, membered heteroalicyclic. 5-12 membered heteroaryl, ·S(O)mR'. ·S02NR4R$, -S(OhO~, -N~~ -N~A~, 
-(CR'R'),OR', -CN, -C(O)R', -OC(O)R', ·O(CR'R7

)0R', ·NA'C(O)R5
, -(CR'A'),C(O)OR', 

20 -(CA6R7)nNCA'R5, -C{=NR6)NR4A~. ·NR4C{O)NR5R8, -NR4S(O)~R' or ·C(O)NR°4A5, and_ each hydrogen in 

R2 is optlonauy subslituted by A°; 
each R3 Is Independently halogen, C1•12 al}<y1, C.Z.12 alkenyl; C2.12 Olkynyl, Ca-12 cycloalkyl, Cio-,2 

aryl, 3·12 membe_r~d heteroa~cycllc, 5-12 membered h~leroaryl, ·S(O),,,R
4

, ·S02N°FrR5
, ·S(OhQR

4
, -~. 

-NA4R5 , ·(CReR7),..0R•, -CN, -C(6}A•, -OC{O)R•, ·O{CR6A7)nA4
, ~O(CAeR7)(CR6R7)nNR'R5 , 

. 25 -0(CAeR7)(CFfA7 )nOR., · ·NR'C{O)R5
, -(CR'R')nC(O)OA~. ·(CR5R7)nOR', -(CR8 A

7
),..C(O)NA'R

5
, 

-(CR~7)nNCR'R5, .C(=NA')til~A5, .-NR'C(O)NR5R~, ·NR4S(O)~R5 or-C(D)NFl'R5, each h~rogen in R
3 

is 

optlonaby substituted by Re, and R3 groups on ad(B.oent atoms rMy·comt>ine to form a Cio-12 aryl, 5·1? 

membered heleroaryl, C3.12 cycloalkyl or 3·12 membered heleroallcycllc group: 

each Fl•. R5, f>! and R7 is independently hy°~rogen, halogen, C1•12 Slkyl; f:2.,2 .~lkenyt, Cii.12 alkyny1, 

30 Ca.12 cycloalkyl, Cs.1 2 aryl, 3--12 membered heteroaf1cyCnc, 5-12 membered het9roary1; or any two o1 R', 
R5. A"' and A7 bound to the same nitrogen atom ma~. logether with tM nl_uogen lo which !hey are bound, 

be combined to 1orm a 3 to 12 membered h_eteroallcyclic or 5-12 membered heteroaryl group oplionally 
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oontai_ning 1 to 3 additional heteroatoms selected from N, 0, and S; or any two of R
4

, A
5
, Re and R

7 
bound 

10 the same carbon atom may be combined to form a Ca,,2 cycloalkyl, Ce.12 aryl, 3-12 membered 

heteroalicyclic or 5·12 membered heteroary1 group; and each hydrogen in R
4

, R
5

, R
6 

and A
7 

is optionally 

substituted. by R8, or two hydrogen atoms on the same carbon a1om In R
4

, R
5

, R
6 

and R
7 

Is oplionally an 

5 oxo substituent; 

10 

each R8 is independently halogen, C1•12 alkyl, C-,:.12 alkenyl, ~12 alkynyl. Cs.12 cycloalkyl, Co-12 

aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -NH2, ·CN, -OH, ·O·C1-12.alkyl, ·O· 

(CH:!)nC3-
12 

cycloalkyl, -O-(CH2)nC11-12 ary1, -O-{CtiVn(3~12 membered heleroalicyclic) or -O-(CH.Vn(S-12 

membered heteroary1); and each hydrogen In R8 is optionallysubsliMed by R
11

; 

each R11 is independently halogen, C1•12 alkyl, C1.12 al~oxy, C:J-12 eycloallcyl, Cs-12 aryl, 3-12 

membered heteroalicycllc, S.12 membered heteroary1, -O-C1-12 alkyl, -O-(CH2)nC:J-12 cycloalkyl, -0-

(CH
2
}nC&-12 ary\, -O-(CH2)n(3-12 membered heteroalicyclic), ·0-{CH2)n(5·12 membered heteroaryi) or -CN, 

and each hydrogen in A11 Is optlonally substituted by halogen, -OH, -CN, -C1.;2 alkyl which may be 

partially or fully halogenated, -O-C1•12 alkyl which may be panially or fully_hatogenated, -CO, -SO or -502; 

15 each R13 Is lndependenlly halogen, C1•12 all<yl, C:i.12 arkenyl, ~-12 alkynyl, Cs-12 cycloaJkyt, Ce-12 

aryl, 3-12 membered heteroallcycllc, 5-12 membered heteroaryl, -s(0)mR
4
, -~NR4R!, -S(0)20R

4
, -Ne>i, 

-NR4R5, -(CR8R7)n0R4, -CN, -C{O}A4
, -OC(O)R4

, -O(CR6R7)nR', -NAcC(O)R5
, -(CA8R7

)nC(0)0R'', 

-(CR6A7)nOR", ·(CReR7)nC(O)NR4R!>, -(CR6R7)nNCR4R~. -C{=NR8)NR4R0, -NR
4
C(O)NR

5
R

8
, -NR

4
S{O)pR

5
, 

-C{O)NR4R5, -(CR6R7}n(3-12 membered heteroaUcyctic), ·(CR6R1)n(Ca-12 cycloalkyl), -(CR8R7)~Ca.12 aryl), • 

20 (CR6R7)n(S.12 membered heleroaryl), -(CRtR7)nC(O)NA4R5
, or -(CR6R7)nC(O)R

4
, R

13 
groups on adjacent 

atoms may combine to form a Ce.,., aryl, 5-12 membered heteroaryl, c~. 1 ~ cycloall<yl or 3-12 membered 

heteroalicydic group, and each hydrogen in R13 
ls optionally substituted by R3; 

each m Is lndependenHy 0, 1 or 2; 

each n is lr1dependently 0, 1, 2, 3 or 4; 

25 each pis independently 1 or 2; 

or a pharmaceuticaDy acceptable sail, hydrate or solvale thereof . 

Ill a parUcular aspect of this embodiments, each RJ Is Independently halOgen, C1.1 2 alkyl, Cz.12 

all<enyl. Ci.12 alkynyl, C:J-12 cycloalkyl, Ce-1 2 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heleroaryl, -S(O)mR4
, -S~NR4R5, ·S(0)~0R4 , -N02, -NR.R5

, -(CR
6
A

7
)n0R

4
, ·CN, -C(O)ft, -OC(O~R

4

, 
30 ·O(CR6R\,R', -O(CR6R')(CR'R'),NA'R', -O(CA'R')(CR'A')oOA., -NA'C(O)A'. ~CR'A')oCiO)OA'. 

·(CFfR7)nOR", -(CR5A7)nC(O)NR4R5
, -(CR5A1)nNCR4R5

, -c(:c1NR5)NA•A5
, -NR4C(O)NR

5
A6

, -NR
4
S(O)pff' 

or -C(O)NR4A5, each hydrogen In R3 Is optlonalty substituted by Re, and R3 
groups on adjacent atoms 

may combine lo form a _Cs.12 aryl, 5-12 membered heteroaryl, Cl-12 cycloalky1 or 3-12 membered 

heteroaticyciic group; and 

35 each R~. R5, R6 and R7 is lndependendy hydrogen, halogen, C,.,2 alkyl, Ci.12 alkenyl, C:z.12 aJkynyl, 

C3'1z cycloalkyl, Cs.12 eryl, 3-12 membered heteroe!icyclic. 5-12 membered heteroaryt: or any two of R'. 

Rs. R8 and R7 bound to 1he same nitrogen atom may, together with the nilrogen to which they are bound, 

be combined to form a 3 10 12 membered heteroaticyclic or 5-12 membered heteroaJYI group oplionally 

coniaining 110 3 addilional het&roatoms seJaded from N, 0, and$; or any two of A
4

, A
5

, R
6 

and A
7 

bound 

40 to the same carbon atom may be combined lo form a ~12 cycloaJky\, C6-12 aryt, 3-12 membered 

' 



• 

• 

WO 2006/021881 PCTIIB2005/002695 

- ,3. 

heteroaticyclic or 5-12 membered heler~ryl group; and each hydrogen In R4, As, R
6 

and R
7 

Is opllonaUy 

substiluled by R8
• -

In a particular aSpecl ot this embodiment, f\2 is hydrogen. 

In ano1her embodiment, !he invention provides a compound of formula~ 

R' 

0 

NH, 

s ' 
wherein: 

R2 is hydrogen, halogen, C1•12 alkyl, Cl-,2 alkenyl, ~.12 alkynyl, ~12 cycfoalk)i, Cs.12 aryl, 3-12 

membered heteroal1cyclic, 5-12 membered heteroaryl, ·S(O)mR4, ·SOeNA'R5
, -S(O}eOR

4
, -N02 • ....:NR'R

5
, 

-(CR6R7),0R', -CN, -C(O)R', -OC(O)R', ·O(CR'R')0R'. -NR'C{O)R', -{CR'R
7
).C(O)OR', 

10 4cA8R7),,NCR4A5 , -C(:;::NA6)'NR4R5
, -NR'C{O)NR5R6

, -NA'S{O}pff 0r ..C{O)NR
4Ff, and each hydrogen in 

R2 Is optionally substiruled by R9; 
each A~ is lndependenUy halogen, c,.,2 alkyl, C2.12 alkenyl, ~-12 alkynyl, C3-12 cycloalkyl, i+12 

aryl, 3-12 membered heteroalicyct!c, 5-12 membered heteroaryl, ·S(O}mR
4

, ·SOiNR
4R.5 , -S{O)~R4 , -N~. 

-NR~R~. ·(CR8R7)n0R4
, ..CN, -C(O)R4

, ·OC(~)R', -O(CR6R7)nA', ·O(CA'A
7
)(CR

6
A

7
)nNR

4
R', 

15 -O(CR'R')(CR'R').OR., -NR'C(O)R', -(CR'R7)oC(O)OR', -(CR6R7)oOR'. -(CR'R
7
)oC(O)NR'R'. 

~CA8A7)nNCA4R5, ·C(=NFf)NA4A5
, -NR4C(O)NR5R9

, ·NR4S(O)pR5 or -C(O)NR'A5
• each hydrogen in R

3 
is 

optionally .substiluled by ~11• and R3 groups on adjacent atoms may combine to torm a Cr.-12 aryt, 5-12 

membered heteroaryl; c,_12 cyctoa\kyl or 3--12 membeted he1eroal\cyclic group: 

eai;h R4
, R~. R~ :and R7 !s Independently hydrogen, halogen, C,.,2 alkyl, (412 alk.eny1, G:>-12.alkynyl, 

20 C:r12 cycioatkyl, c~ 1 ll' aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl; or any tWo of R', 

Ft, R° and A7 bound to ·the same nitrogen alom may, together wllh the nitrogen 10 which they are· bound, 

be combined lo form a 3 to 12 membered he\eroalicyclic or S..12. men\bered heteroaryl group optionally 

containing 1 lo 3 additions\ heteroatoms selected fro~ N, 0, and S: or any two of Ft, Rs, R8 end A7 bound 

to. the same carbon atom r:riay be combined to fonn a C:..12 cycloalkyl, Cs-u ~ryr. 3-1.2 membered 

25 h~teroallcyciic or 5·12 membered he1eroaryl 910up; and eacti hydrogen in R'. Rs. Ra and A
7 

Is cptionally 

substituted by R8, or two hydrogen atoms-on the Same carbon atom in R4,_A5. Ra and R7 ls optionally an 

oxci substltuent; 

each R8 is Independently halogen, C1.1 2. alkyl, G.?.1 2 alk.enyl, ~.12 alkynyl, C3"1 2 cycloalkyl, Ca-1 2 

aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroary!, -NH:!. -CN, ·OH, -O-C1.12 alkyl. ~-

30 (CH2}nCs.12 cydoalkyl, -O-(CH2).,C~12 aryf, -O-(CH2}n(3-12 meffibered heteroalicyclic) or -0-(CHJn(S-12 

membered tieteroaryl): and each hydrogen in F\8 Is opti~nal1y substituted by R~ 1 ; 
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each A11 is independenUy halogen. C1.12 alkyl, C1.12 ·a1koxy, C3-1? cycloalkyl, Ce-12 aryl, 3-12 

membered heteroalicycllc, 5-12 membered heteroaryl, -O-C1.12 alkyl, -O-(CH2)11C3-12 cyctoalkyl, -O­

(CH2)n0&.12 aryl, -O-(CHV~(3"12 membered heleroalicycllc), ·O-{CH2)n(5-12 membered heteroaryl) or -CN, 

and each hydrogen in R11 is optionally substituted by halogen. -OH, -CN, ..C1•12 alkyl wflich may be 

5 partially or fully halogenated, -0.C,.,2 alkyl whictl. may be partiaUy or fully halogenaled, -CO, -SO or-S~; 

A12 is hydrogen, halogen, c\.12 alkyl, ~.12 alkenyl, Cz.12 alkynyl, c3-,2 cycloalkyl, ~lz aryl, 3-12 

membered heleroallcycllc, 5-12 membered heteroaryl, ·S(0)111R', ·SO:!NR
4
R

5
, -S(0)20R

4
, ·NQ..z, -NR

4
R

5
, 

-(CR'R'),OR', -CN, -C(O)R', -OC(O)A', ·O(CR'A'),R', -NR'C(O)A', ~CR'A'),C(O)OR', 
-{CR8R1)nNCA4R5, -C(=Nf:l6)NR4R5, -NR4C(O)NR~R11, -NR4S{O)pR' or -C(O)NR

4
A5

, and each hydrogen in 

10 R12 is optionally substituted by R3
; 

each R13 is independently halogen, C1.12 alkyl, ~·1i a\kenY', ~12 alkynY', <412 cycloalkyl, Cs.iz 

ary\, 3-12 membered heteroalicycllc, 5·12 membered heteroaryi, ·S(O)niR", ·S02NR
4A5, ·S(0)20R

4
, -~ • 

-NR4A5, ·(CA11R7)n0A4
, .CN, -C(O)R4

, -OC{O)R4
, ·O(CR8A7)nR

4
, -NR'C(O)A

5
, -{CA

6
R

7
)nC(O)OA', 

·(CR'R').OR', -(CR'R'),C(O)NR'R5, -(CR'R').NCR'R5
, -C(=NA~NR'R', -NA'C(O)NR

5
A', -NR'S(O),R'. 

15 -C{O)NA4R5, -(CR6A7)n(3-12 membered heteroalicyclic), -{CR6R7)n(~12 cyeloallcyl), -{CR
11
R

7
)n(Cs.1z aryl), • 

(CA11R7),.(5-12 membered heteroaryl), -(CReR~)nC(0JNA4R5, or -(CR6R7),.C(O)R
4

, A
13 

groups on adjacent 

atoms may combine to form a (412 aryl, 5-12 membered heteroaryl, C3-,2 cycloalky1 or 3-12 membered 

heteroallcycllc group, and each hydrogen ln R13 i~ optionally substjtuted by R
3

: 

each m Is Independently 0, 1 or 2; 

20 each n ls lndependenttyO, 1. 2, 3or4; 

each p is independently 1 or 2; 

or a pharmaceulical\y acceptable salt, hydTate or s<>lvate 1hereot. 

In a particular aspeel of this embodiments, each A3 is independenlly halogen, C1.12 alkyl, C2.12 

alkenyl, C;?.12 alkynyl, C3-12 cycloalkyl, Cs-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

25 heteroaryl, -S(0)111R
4, ·S02NR4R", ·S(OkOR'. ·N02, -NA'R5

, -{CA6R
7

)00R", -CN, -C(O)R
4

, -OC(O)R
4

, 

-O(CA6R7}nft, -O(CA5 A7)(CA11A7),.NR4R5
, -O{CA6R7)(CR"R7)00~. -NR'C(O)R~. ·(CR

6
A

1
)nC(O}OR', 

-(CR&R7JnOA", ·(CR6R7)nC(O)NA4Ff, -(CR6R7)nNCR"R5
, ..C(=NR6)NA'A5

, -NA'C(O)NR
5
A

6
, -NR'S(O)i:,R

5 

or -C(O)NA4R'°, each hydrOQ9"· In R3 is optionally substituted by A8
, and Ai groups on adjacent atoms 

may combine to form a ~12 aryl, 5-12 membered heteroaryl, c,.,2 cycloalkyl or 3·12 membeTed 

30 heteroalicyclic group; and 

each Fr, R5 • R11 and R7 is independenlly hydrogen, halogen, C1.12 alkyl, Cz.12 alkenyl. C2.12 alkynyl, 

(412 cydoalkyl, Ce.12 aryl, 3-12 membeTed heteroalicyclic, 5-12 membered heteroary1; or any two of R
4
, 

R5, R6 and R7 bound to the same nitrogen atom may, together with-the nitrogen to which they are bound, 

be combined to form a 3 10 12 membered heteroaficyclic or 5-12 membered heteroaryl group optionally 

35 ccntaining 1 to 3 additional heteroatoms selected from N, 0, and S; or any two of R
4

, R
5

, R
6 

and A
7 

bound 

to the s.ame carbon alom may be combined to form a 1412 cycloalkyl, CG-12 aryl. 3-12 membered 

heteroalieyelic or 5-12 membered heteroaryl group; and each hydrogen In A". A~. A~ and R
7 

Is oplionally 

substituted by A6
• 

In a particular aspect of this embodiment, R2 is hydrogen. 

40 ln another partlculer aspect of !his embodiment, A12 is hydrogen. 

In another particular aspect of lhls embodiment, R2 and A12 are hydrogen. 

---· 
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ln another embodimenl, the invention provides a compound of formula 4a 

Cl 

F 

wherein: 

R2 is hydrogen, halogen, C1•1z alkyl, Cz.12 alkenyl, ~.12 alkynyl, ~12 cycloalkyl, Ce.1z aryl, 3-12 

membered heteroallcycllc, 5·12 membered heteroaryl, ·S(OlmR', -S02NR'R
5

, -S(0)20R', -N02, -NR
4
R

5
, 

-(CR8R7)nOR', -CN, -C(O)R', -OC(O)A', ~O(CR8R1)11R0, -NR'C(O)R
5

, -{CAeR
7
)nC(O)OR', 

·(CR6R7)~NCR'R5 , -C(:;:NR6)NA'R5, -NR4C{O)NR5R6
, -NA4S(O)pR5 or -C(O)NA'A5

, and each hy<irogen In 

A2 is oplionaBy substituted by R6
; 

each R3 is indepehdenlly halogen, c,.12 alkyl, ~11 alkenyl, G.2.11 alkynyl, C3-12 cycloalkyl, Cs.12 

aryl, 3-12 membered heteroallcyclic, 5-12 membered he1eroaryl. -S(O)mR', ·S02NA
4
A5

, -$(0)20A
4

, ·NO:i, 

-NR'A', -(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'),OR., -NR'C(O)A', ·(CR'R'),C(O)OR'. ·(CR'R'),OR', -(CR'R'),C(O)NR'R', 

·(Cft'A7)~NCR4R&, ·C(=NR6)NR4R5
, ·NR4C(O)NR5R6

, ·NR4S(O)pA5 or -C(O)NR
4A5, each hydrogen ln R

3
1s 

optlonaDy substituted by R8, and R3 groups on adjacent atoms may combine to form a C&-12 aryl, 5-12 

membered heleroafyl, C:;-12 cycloalkyl or 3-12 membered hetero~\icyclic group; 

each A4, R5
, R8 and R7 Is independently hydrogen, halogen, C1.12 alkyl, G.?.12 alkenyl, C2.12 alkynyl, 

~12 cycloalky\, -~12 ary1, 3·12 membered heleroa~cyclic, 5·~2 membered heteroary1; or any twO of R
4

, 

R~. R6 and R7 bound to the same nltrogen atom may, together with the nitrogen to which they are bound, . 

be combined lo fonn a 3 to 12 membered hel&roalicycllc or 5-12 memberEKI heteroaryl group optionally 

conlalning 1 to 3 additional heteroatoms selected from N, 0, and S; or any two of .A", R5• ·R6 and R
7 

bo.und 

to Iha same carbon atom may be combined to form a C,.12 cycroalky1. ~12 aryl, 3-12 membered 

heleroalicycUc or 5·12 membered heteroaryl group; and each hydrogen in R
4
, A'. R

6 
and R

7 
Is opUonalfy 

substituted by R8, or two hy-drogen atoms on the same carbon atom Jn R4
, R5, R9 arid A

7 
Is optionally an 

oxo substitt.1ent; • • each R Is Independently halogen, c,.,2 alkyl, !41~ alkenyl, ~-12 alkynyl. C3-12 cycloalkyl, Ce-12 

aryl, 3-12 membered heleroalicyclic, 5-12 membered heteroaryl, ·NH2, ·CN, -OH, ·O·C1-12 alkyl, -0-

(C~)n~12 cyeloalkyl, -0-(CH2)t1Ce-12 aryt, -0-(CHi)n(S.12 membered heteroalicyclic) or ·O·(CH2)~{5·12 

membered heteroaryl); and each hydrogen in R81s opUonallysubstltuted by R11
; 

11 • . each R 1$ independanUy halogen, C,.12 alkyl, C1•12 alkoxy, C~,2 cycloalkyl, C&--12 aryl, 3-12 

30 membered heteroalicyclic, 5· 12 membered hateroaryl, -O-C,.12. alkyl, ·O--(CH~)nC:..12 Cycioalkyl, ·O· 

{CH2)nCs.12 aryl, -O·(CH2}n(3·12 membered heteroaUcyd!c), ·O-(CH2).,(5·12 membered heteroaryt) or -CN, 



• 

• 

WO 20061021881 PCTllB2005/002695 

- 16. 

and each· hydrogen in R11 Is optionally substituted by haloge11, ·OH, -CN, ·C1.12 alkyl which may be 

partially or fuDy halogenated, -O-C 1•12 alkyl which may be partially or fully halogenated, ·CO, -SO or -502; 

each A13 is independently halogen, C1.1z alkyl, Ci-12 alkenyl, C,i.,2 alkynyl, C:J.12 cycloalkyt, ~,2 

aryl, 3-12 membered heteroalicyciic, 5-12 membered heteroaty!, -SiO)mA
4

, -S02NR
4
R

5
, -S(0)2')A•, -N02, 

5 -NR'R', -(CR'R7) 00R', -CN, -C(O)R', -OC(O)R', -O(CR'R7
) 0R'. -NR'C(O)R', -{CR'R').C(O)OR', 

-(CR0R7)n0A•, -(CA6R7)nC(O)NA4Rs., -{CA8A7
)11NCR4R5

, -C(=NR6)NA
4
R

5
• -NR

4
C(O)NR5Ff. -NA

4
S(O)pA

5
, 

10 

-C(O)NR4R5, -(CR6A7)n(3-12 membered heteroalicyclic), -(CR6A7
Jn(Cl-12 cycloalkyl), ·(CR

8
R

7
)n(C&-12 aryl), · 

(CA6R7)n(5·12 membered heteroaryl), -(CR8R7),,C(O)NA4R5
, or -(CR

8
R

7
lnC(O)R

4
, A

13 
groups on adjacent 

atoms may combine to form a C&-1, aryl, 5-12 membered heteroaryl, ~12 cyctoalkyl or 3-12 membered 

heteroalicycllc group, and each hydrogen In R13 is optionally substituted by R
3
; 

eaci1 m Is lnd$pendentty O, 1 or 2: 

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

.each pis lndependentiy·1 or 2; 

or a pharmaceutically acoeptable salt, hydrate or solvale thereof. 

15 · In a particular aspeci of this e~odiments, each R3 ls indepandenlly halogen, C,.12 alkyl, C2-12 

alkenyl, ~12 a!kynyl, Cl.12 cycloalkyl, C&-1~ aryl, 3-12 membered heteroalicyciic, 5-12 membere<J 

heleroaryl, -S(O),,.R4, -S~NR~R~. ·S(0)20R4, -N02, -NR'A5
, -(CR6R

7
)nOR", -CN, -C(O)R". ·-OC(O)R', 

-O(CR'R'),R', -O(CR'A')(CR'R7)0NR'R5, -O(CR'A7)(CR'A')00R,, -NA'C(O)R'. ·(CR'A')0C(O)OR', 

-(CA8A7)nOR4, -(CR6R7)nC{O}NA4A5
, ·(CA8R7

)0NCA4A5
, ·C(=NA~NA4R5 , ·NR

4
C(O)NA

5Ff, -NA'S(O)pR
5 

20 or -C(O)NR4A5, each hydrogen in .A3 is op!lonany substituted by A8
, and R3 groups on adjacenl atoms 

may combine to form a Ct,.12 aryl, 5-12 membered heteroaryl, C3.12 cycloalkyl or 3-12 membered 

heteroalic:yclic group; and 

25 

30 

each A4 , R5, R6 and R7 ts independenuy hydrogen, hafogan, C1•12 alkyl, Ci-12 alkenyl, ~-12 alkynyl, 

~12 cycloalkyl. Ci;.12 aryt, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl; or any two of R'. 
R5, R6 and R7 bOund to the same nitrogen atom may, together with the nitrogen lo which they are bound, 

be combined 10 form a 3 to 12 membered heleroallcycllc or 5-12 membered heteroaryl group opt\onally 

containing 1 lo 3 additional hetero81oms selected from N, O, and S; or any two of R
4

, A
5

, R' and R
7 

bound 

lo the same carbon atom may be combined lo form a C,.12 cycloalkyl, Cs.12 aryl, 3-12 membered 

heleroalicyclic or 5-12 membered heteroaryl group; and each hydrogen in R
4

, A
5

, R& and A
1 

is optionally 

substituted by R11
• 

In a particular e.speCI of this embodlmenl, R2 is hydrogen. 

In another embodiment. the invenllon provides a compound of fOf"mula ~ 
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. -'\C C. •" 
.J' -

Fr is hydro9en, halogen, C1•12 alkyl, ~,2 alkenyt, C2•12 al!<Ynyl. C3.,2 cyeloa1kyl, C&-12 aryl, 3-12 

membered heteroalicycilc, S..12 membered heteroaryl, -S(O)mFt. -S~NR~R5 , -S(0)20R4, -N02, -NR'R
5
, 

. 5 ~CR'R'),OR', -CN, -C(O)R', -OC(O)R', . -O(CR6R.'),A', -NR'C(O)R', -(CR
6
R'),C(O)OR', 

-(CR8R7)nNCA'R5, ·C(=NR8)NR'R6, -NA'C(O)NA5~, -NA45(0)P~- or .·C(O)NR'A5
, and each hydrogen in 

R2 Is optionally substllLited by Ff; 
each R3 is independenlly halogen, C1•12 alkyl, ~.12 alken·yt, C~12 alkynyl, c~,2 cycloalkyl, Cs.1i! 

aryl, J.12 membered heteroallcydlc, 5·12 membered heieroaryl, -S(O)mR'. -SD,_NR
4
Rs. ·-s(O)aOR". ·NOt, 

10 -NR4R5, -(CR&R7)nOR4, .CN, -C(O)A4
, ·OC(O)R

4
, -O{CR

8
A

7
)nR', ·O(CA

6
R

7
)(CA

9
R

7
)nNR'A,, 

-O(CR'A')(CR'R'),OA.. -NR'C(O)R', ·(CR'R'),C(O)OR', ·(CR'R'),OR', -(CR'A'),C(O)NR'R
5

, 

-{CR6R7)nNCR4R5, ..C(z:NR5)NA4R&, -Nfi4C(O)NR5A6
, -Nf14S(O)pR5 or .C(O}NR

4
A

5
, each hydrogen in A

3 
ls 

optionally substituted by R9, and A3 groups on adjacent atoms mS.y. combine to form a C.12 aryl, 5-12 

membered heteroaryl, C:i-12 c~oalkyl or 3-12 membered heteroal!cycllc group; 

15 each R4, A5, A6 and A7 ls Independently hydrogen, haloi;en, C1.12 alkyl, C:i-12 alkellyl. Ci-12.alkynyl, 

C:;.12 cycloalkyf, ~12 aryl, 3-12 rriemb~ad heteroalicyclic, 5-12 me~bered· h_eteroaryl; ·or any two of A
4

, 

R5, R6 and R7 bound to the same nilrogen atom may, together With the nitrogen to whlcl'1 they are bound, 

be combined to foon a 3. to 12 membered heteroalicyc6c or 5-12 membered ~eteroaryl group apUonaDy 

containing 1 to 3 additional heteroatoms selecled fr~m N, 0, and S; or any two Of A', A5
, R

5 
and A

7 
bound 

20 to the same carbon atom may be combined to form a C:i-1 2 cyc:loalkyl, C11-12 aryl, 3-12 membered 

heteroalicydic or 5-12 membered heteroaryl grOup; arid each hydrogen in R4
, R5

, R1 and R
7 

is optionally 

substituted by R', or two ·hydrogen atoms on the same carbon ·atom In A', ~. Re and R
1 

Is Optionally an 

oxo substlluent; 

each Re Is Independently halogen, C 1.1 2 alkyt, C2. 12 alkenyl, C2.12 alkynyl. C3-12 cycloalkyl, Ca-12 

25 aJ)'I, 3-12 membered heteroalicyclic, 5-1? membered heteroaryl, -NH2, ~CN. -OH, -O~C1-12 _ alkyl, ·O· 

(CH2lnC:i-12 cycloalkyl, ·O-(C~}nCrr12 aryl, .:O-(CH;)n(3· 12 membered heteroalicyCl!c) .or -O-(('.H1)n(5· 12 

membered heteroarY!); and each hydrogen.Jn R8 is optionally su~tltuled by R11
; 

each R11 is indepeOdenlly halogen,.C1.12 alkyl, C1.12 alkoxy, C3-12 cycloalkyt, Ca.1~ aryf, 3-12 

membered heteroallcyclic, · 5·12 member~ heteroaryl, ··o-c,~12 ·a1ky1, -O·(CH2}n~12 ~ycloalkyl, ·O· 

30 (CH;)nCe-12 aryl, -O-(CH2)n(3-12 membered heteroalipyciic), ·0-(CH2)~(5-12 membered heteroaryl) or -CN. 

and each hydrogen in R11 is optionally subsliMed 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 -S~; 
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A12 Is hydrogen, halogen, C1.12 alkyl, ~·li! arkenyt. (4,~ alkynyl, C.,.12 cycloalkyl, Cs.-1:.aryl, 3-12 

membered heteroallcyclic, 5-12 membered heteroaryl, -S(O)mR4
, -502NR'R

5
, -S(0)20R'. -N~, -NR

4
R', 

·(CR'A'),OA', -CN, ·C(O)R', -OC(O)A', -O(CR'R'kR'. -NR'C(O)R'. ·(CR'R'~C(O)OR', 
-(CR6R7)nNCR4R5, ..C(=NR6)NR'Rs, -NR'C(O)NR5A6

, -NR4S(O)pR! or -C(O}NR'R
8

, and each hydrogen in 

A12 is optionally subStiMcd by A3; 
each A13 ls independently halogen, C1•12 alkyl, ~12 alkenyl, ~.12 atkynyl, C3.,2 cycloalkyl, C&-12 

aryl, 3-12 mem~ered heteroalicyclic, 5-12 meinbered heteroaryl. ~S(O)mR', -S~NR"A~, -S(0)20R
4

, -N02, 

-NWR5, ·(CR6A7)nOA4
, -CN, -G(O)R4

, .OC(O)R·\ ·O(CR8R
7
)nR

6
, -NR

4
C(O)R

5
, -(CA

6
A

7
)nC(O)OR

4
, 

·(CR'R'),OR', ·(CR'R'),C(O)NR'R5, -(CR6R7),NCR'R'. -C(:NR')NR'R'. -NR'C(O)NR'R'. -NR'S(0)0R
5

, 

-C(O)NR'R5, -(CReR7)n(3-12 membered heteroal~Uc), -(CR8A7)11(CJ.12 cycloalkyl), -(CA
6
A

1
)n(Ci;.12 aryl), • 

(CR6R1)n(5-12 mem1?ered heteroaryl), -(CR6R7)nC(O)NR4R5
, or -(CR6R

7
) 0C{O)A•, R

13 
groups on adjacont 

atoms may combine to form a Ce.12 ary1, 5-12 membered heteroaryl, C:J- 12 cycloalkyl or 3-12 membered 

het~oalicyclic group, and each hydrogen In R1
J is opllonally substituted by R

3
; 

each mis independently o, 1 or 2; 

15 each n is tndependentlyO, 1, 2, 3or4; 

each p is independently 1 or 2; 

or a pharmaceutically acoeptable salt, hydrate or sotvate thereof. 

In a particular aspec1 of this embodi!flents, each R3 is independently halogen, Ci-1z alkyl, ~-12 

a1kenyl, ~,2 alkynyt, C3•12 cycloalkyl, Ca-1~ aryl, 3-12 membered heteroalicydic, S.12 membered 

20 heteroaiyl, -S(O)mR4, ·S°'2NR4R5
, -S{0)20A', -N()z, -NR'R5

, -{CR6R7)n0R
4

, -CN. ·C(O)R
4

, -OC{O)ft, 

-O(CR6R7)nA', -O(CA6R7)(CFfR7)nNR4A5
, -O(CR8A7)(CA6A7)n0A4, -NR4C(O)A

5
, ·(CR6A

7
)nC(O)OR', 

·(CR6 A7) 110R"', -(CReR7)nC(O)NR'R5
, -(CR6A7)nNCR4A5

, -C(=NR~NR4~. ·NA"C(O)NR5R~. -NR'S(O)pA
6 

or -C{O)NR4R5, each hydrogen In A3 is optionally substituted by A8, and A3 groups on adjacent atoms 

may combine to form a Cs-12 aryl, S-12 membered heteroaryl, ~.12 cycloalkyl or 3-12 membered 

he1eroalicycllc group; and 

each R4, A~. R" and R7 is independently hydrogen, halogen, C1.12 alkyl, C2.12 alkenyl, C2-12 all<ynyl, 

<412 cycloalkyl, Cs.\2 anjli, :>-12 membered heteroallcycllc, 5·12 membered heteroaryl; or any two of fl.•, 
R5, A.11 and R7 bound to rhe same nitrogen atom may, together with the nitrogen to which they are bound, 

be combined to form a 3 to 12 membered heteroalicycUc or 5-12 membered heteroary1 group optionally 

30 containing 1 to 3 additional heteroatoms selected from N, 0, and S; or any two of A
4

, R5, R6 and A
7 

bound 

to the same carbon atom may be combined to form a C~12 cycloalky1, C6.,2 aryt, 3-12 membered 

heteroalicyclic or 5-12 membered heteroary1 group; and each hydrogen Jn R', R&, R6 and A
7 

i.s optionally 

subslituted by R8
• 

In a particular aspect of this embOCllment, R2 is hydrogen. 

35 In another particular aspect of 1hls embodiment, A.12 ls hydrogen. 

In another particular aspect of this embodiment, R2 and R12 are hydrogen. 

In another embodiment, the invention provides a compound of formula §!. 
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N_.;.NH 13 r >-". 
~ 

"" ,;P' "' 
CH, I Cl 

~ N 

R' 
._.,., 0 

~ NH, 
Sa 

~ Cl 

R' 

wherein: 

R2 is hydrogen, halogen. c 1•12 alkyl, C2.12 alkenyl, C2-12 a1kynyl, C.l-12 cycloalkyl, Cs.12 aryl, 3-12 

membered het91'oalicycllc, 5-12 membered neteroaryl, ·S(O)mR•. -SO~N~4R5, -S(0}20A4,·-No~. -NR.R
5

, 

5 ·(CA'R').OR', -CN, ·C{O)A', -OC{O)R', -O(CR'A'),R', -NR'C(O)A5
, ·(CR'A'),C(O)OR', 

-(CR6A1)nNCR.R51, -C(=NR6)N~R6 , -NR4C(O)NR5R6
, -NR"S(O}pR5 or -C(O}NA4R5

, and each hydrogen In 

R2 is op1ionally substituted by~; 

each R3 is iildependen11y halogen, c 1.12 alkyl, c 2.,2 alke~yl, ~-12 alkynyl, C3'12 cycloalkyl, Cs-12 

aryl, 3-12 membered heteroalicyclic .. 5-12 membered heteroaryl, -S(O)mR•, -~NR"A5 , ·S(O}a0R
4

, -N~. 
10 -NR"R', ·(CR'R'),,OR'. ··CN, ·C(O)R', ·OC(O)A', -O(CR'A')(CR'A'),NA'A', -O(CA'R')(CA'A'),OA.. 

-0(CA6R7)nR4. -NR4C(O)R5 , ·(CR8A1)nC(0)0R', -(CR'A1)n0R', -(CR6 A_7)nC(O)NR
4
A5

, ·(CR6R
7
) 0NCA"A1>, 

·C(=NA')NA"A5, ·NR~C(O)NR5R8 , ·NA4S(O)pA5 or ·C(O)NR°'R5, each hydrogen in A
3 

is optionally 

substituted by R8, and R3 groups on adjacenl atorrys may oombine to 1orm a C&, 12 aryl, 5-12 membered 

heteroaryl, Cs-12 cyc:loalkyl or 3-12 membered heteroalicyclic group; 

15 

20 

each R', R5
, R6 and A7 is independently hydrogen, haiogen, C'-12 alkyl, <41 2 alkenyl, C:!-12 alkynyl, 

Ca.12 cyctoalky!, C&- 12 aryl, 3-12 membered heteroallcyclie, 5-12 membered heteroaryl; or any two of R", 

R5, Ff ~nd A7 bouftd to the same nitrogen atom may, together with the nitrogen to which they are bound, 

be combined to form a 3 to 12 membered heleroaltcyclie or 5-12 membered heteroaryl group optlonal1y 

containing 1 to 3 additional heteroatoms selected from N, 0, and S; or eny_ two of A', R5, R6 and A
7 bound 

to the same carbon atom may be combined lo form a ~-12 cycloalkyl, Ce-12 aryl, _3·12 membered 

heteroalicycllc or 5-12 membered heteroaryl group; and each hydrogen in R', Rs, R6 and A7 is optionally 

substlluted by A8
, or two hydrogen atoms on the same carbon alom in A", Rs, Re and R

7 
Is oplionaay an 

oxo substituent; 

each R6 is independently halogen, c1•12 alkyl, ~.,2 alkenyl, (412 alkynyl, C,.12 cycloalkyl, C&- 12 

25 aryl, 3-12 membered heteroallcycllc, 5-12 rnembered heteroaryl, -NH2, -CN, -OH, -O·C1-12 alkyl, -O­

(CH2).C,.12 cycloalkyl, -O-(CH2)nCs-12 aryl, .O-(CH2)0(3·12 membered heteroallcyclic) or -0-(CH2).(5·12 

membered heteroaryl); and each hydrogen in Rs is optionally subslilute"d by A 11
; 

each A11 is _independently halogen, C 1.12 alkyl, ·c1.,2 alkoxy, C3.u cycloalkyl, Cs-1 2 aryl, 3-12 

membesed hetaroallcycllc, 5· 12 membered heteroaryl, -O-C1•12 alkyl, -O·(CHz),,.C~"l2 cyclo?lkyl, .Q. 

30 {CH2)0Cs-1 2 aryl, -0-(C~)n{3-12 membered heleroalicyclic), ·O·(CH2).{5·12 membered heteroaryl) or -CN, 
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and each hydrogen In R11 is optionally substituted by halogen, --OH. -CN, -C1.,2 alkyl which may be 

par1lally or fully halogenated, -O-C1•12 alkyl which may be par1iaDy or fully halogenated, .CO, -SO or~~; 

R12 is hydrog~n. halogen, C1•12 alkyl, C:.12 alkenyl, (412 alkynyl, ~12 cycloalkyl, Ce-12 aryl, 3-12 

membered he1eroalicydic,· 5-12 membered heteroaryl, -S(O)n.A4
, -S02N~A5, -S(0)20R

4
• -N02. -NR'R5, 

5 -{CR'R'~OR', ·CN, -C(O)R', -OC(OJR', ·O(CA'R').R', -NR'C(O)R5
, '{CR'A'J,C(O)OR', 

·(CAsA7)nNCA4A5, -C(=NR6}NR4A5, -NR~C(O)NR5R6 , -NR4S(O)pA5 or ·C(O)NR'A5, and each hydrogen in" 

R 12 is optionally subSti1uted by R3
; . 

each R13 is independently halogen, C1. 12 alkyl, ~12 alkenyl, C:i-12 alkynyl, <412 cycloalkyl, C11-12 

aryl, 3-12 membered heteroalicycUc, 5-12 membered heleroaryt, ·S(O)mR", -S02NR'R~, -S(0)20R', -N02, 

10 -NR'R', ·(CR'R'),OR', -CN, ·CIO)R', -OC{O)R', ·O(CR'R7),R', -NR'C{O)R5
, ·(CR'R'),C(O)OR', 

-{CR6R7}n0R4 , -{CA6R1)nC(O)NR4R5, -(CAeR7).iNCA'R5, -C(=NR8)NR4R5, -NR'C(O)NA5Re, -NR~S{0}0A5 , 
-C(O)NA'R5, ·(CR6R1)n(3-12 membered he1eroalicycfic), ·{CRsR7)n('°3-12 cycioalkyl), -{CRGR

7
)n{C&- 12 aryt). • 

{CR6R7)n(5-12 membered heteroaryt), -{CR8R7)nC(O)NR~R5 , or ·(CR11R7)nC(O}R
4

, R
13 

groups on adjacen1 

atoms may combine to form a ~12 ary1, 5-12 membered heteroaryl, ~12 cycloalkyl or 3·12 membered 

15 heleroallcycllc group, and each hydrogen in A 13 Is optlonaHy substituted by R3
; 

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 pharmaceutlcally acceptable salt, hydrate or solvate thereof. 

20 ln another embodiment. the invention provides a conipound of formula §2 

N--NH I~ q ...J..-A 

# 

A" A' 
«" 

I Cl 
CH, 

"""'- N 

..._,, 0 

~ NH, §!!_ 

# " 
"' 

wherein: 

Ff !s hydrogen, halogen, Ci.1 2 alkyl, C~12 alkenyl, C:?.,2 alkynyl, C,.12 cycloa'1<yt, Ce.12 aryl, 3-12 

memb"ared heleroalicyclic, S-12 membered heteroaryl, -S(O)mR'. -~NR~R5 , ·S(0)20R', -N02, -NR'R5
, 

25 ·(CR'R'~Ofl', ·CN, -C(O)R', -OC(O)R', ·O(CR'A\,R', ·NR'C(O)R5
, ·(CR'R')"C(O)OR', 

-(CR6R,)nNCA'R5, -C(=NR6)NR4R5
, -NA4C{O)NA5R'. -NR4S(O)pA5 or -C(O}NA4R5

, and each hydrogen in 

' R2 is optionally substituted by A8
; ·, 

R~ Is halogen, C1.12 alkyl, ~12 alkeny\, ~·Ii alkynyl, ~12 cycloalkyl, Cs-12 atyl, 3-12 membered 

heteroa\icyciic, 5·12 membered heteroaryl, -S{O)mR4
, -S02NR4A5

, -S(0)20R4
, -Nt\, ·NR~R5, 

30 ·(CReR7)nOA', -CN, -C(0)R4
, -OC(O)R4

,. -0{CA6R7){CR8R7)nNA~W. -O(CR6R7}(CA6A
7
),.0R4, 
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·O(CR11R7)nR4 , ·NR4C(O)R5, -(CR11R7)nC(O)OR4
; -(CA8R7)nOR

4
, -(CR6R

7
),.C(O)NA

4
A

5
, -(CA

9
R

7
)nNCR

4
R

5
, 

-C(=NR')NR'R5, -NR'C(O)NR'R', -NR'S(O);R' or -C(O)NR'R', each hydrogen In A' Is optionally 

subslituted by R6, and R3 groups on adjacent atoms may combine to form a C&-1 2 ary1, 5-12 membered 

heteroaryl, Ca-12 cycloalkyl or 3-12 membered heteroalicyclic group; 

5 each R', A5, R6 and R7 is Independently hydrogen, halogen, C1.12 alkyl, ~.12 alkenyl, ~,2 ·alkynyl, 

15 

<4
12 

cycloalkyl, ~. 12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl; or·any two of A
4

, 

R5, Re and R7 bound 10 the same nitrogen atom may, together with the nitrogen to which they are bound, 

be combined to form a 3 to 12 membered he1eroallcycllc or 5-12 membered heteroBryl group optionally 

containing 1 to 3 addlt!onal heteroatoms selected from N, 0, and S; or any two of R
4

, R
5

, R
8 

and R
1 

bound 

lo the same carbon atom may be combined to fonn a <4-12 cycloalkyl, ~12 aryl, 3·12 membered 

heteroalicyclic or 5·12 membered heteroary& group; and each hydrogen in A~. R8
, Re and R

1 
is optionally 

Substituted by R8, or two hydrogen atoms on the same carbon atom in R\ R5
, R

6 
and A

7 is optionally an 

oxo substituenl; 

each R8 Is Independently halogen, c,.12 alkyl, C:2.12 alkenyl, C2-12 alkynyl, c,.12 c}tctoalkyl, Ce--11 

ary!, 3-12 membered heteroali_cyclic, 5·12 membered heteroaryl, .NH2, ·CN, ·OH, ·0-C1.12 alkyl, -0· 

(CH2)n<4 12 cycloalkyl, ;Q.(CH2)nCe.,2 aryl, ·O·(CH2)n(3·12 membered heteroallcyclic) or -0-(CH2)0(5·12 

membered heteroary1): and each hydrogen in A6 is optionally substituted by R
11

; 

n . 
each R Is independently halogen, C1•12 alkyl. c 1.,2 alkoxy, C,.12 cycloalkyl, CG-12 aryl, 3--12 

membered heteroalicyclii::, 5-12 membered heteroaiyl, -O-C,.12 alkyl, ·O-(CHz)nCJ.12 cycloalkyl, -0-

20 (CHi!)nCa. 12 ary1, ..Q..(CH2)0(3-12 membered heleroalicyclic), -0-(CH:!).i(S-12 membered heteroaryl) or -CN, 

and each hydrogen in R11 is optionally substiluted by halogen. ·OH, ·CN, ·C1.,2 alkyl which may be 

partially or fuUy halogenated, -0.C,_,, alkyl which may be partially or fully halogen0.ted, .co. -SO or -$02; 

A12 is hydrogen, halOgen, C1•12 alkyl, ~i2 alkeny1, Ci-12 alkynyl, ~12 c:Yctoaiky1, ~n aryl, 3-12 

membered heteroallcyclic·, 5-12 memDerad heteroaryl, -S(O)mR•, ·S02NR.R5
, -S(0}20R4

, -N02, -NR.R
5

, 

25 -(CR6R7)n0R•, ·CN, ·C(O)R4
, -OC(O)R4

, -0(CReR7)nA', ·NR.C(O)A5
, -(CA6A7)nC(O)OR•, 

·(CR~7)nNCR4R5 , ·C(=NA8)NA4A5
, -NR4C(O)NR5R6~ -NA4S(O)pR5 or ·C(O)NA'A

5
,_and each hydrogen in 

R12 is optionally substi1uted by R3
; 

each R\J is independently halogen, c,_,2 alkyl, Cz.12 alkenyl, ~.12 alkynyl, <412 cycloatkyl, C&-12 

aryi, 3-12 membered heteroalicyclic, 5·12 membered heteroary1, ·S(O)mA', -5o.!NR'R
5

, ·S{0)20A
4

, -N02, 

30 -NA4R5• -{CA!R7
) 110R4

, -CN, .C(O)R•, -OC(O)R•, -O(CR8R7)nR', -NR4C(O)A5
, -(CR6R7)nC(O)OR4, 

-(CR6R7)nOR4 , -(CR6R7)r,C(O)NR4A5
, -(CR6R7)nNCA4A5

, ·C{=NR6)NA4R5
, -NR4C(O)NR5Re, -NA~S(O)pA5 , 

-C(O)NR4R5, ·(CR8R7)n(3·12 membered heteroalicyclic), -{CR8R7)~(C;i. 12 cvdoalkyl), -(CReR
7
}11(Cs-12 aryl), • 

(CReA7)11(5-12 membered heteroaryl), -(CR~7).,C(O)NR~R5. or -(CR°R7
)0C(O)R4

, R13 groups on adjacent 

atoms may combine lo form a Cs.12 aryt, 5-12 membered lleteroaryl, C,.12 cycloalkyl or 3-12 membered 

35 heteroallcyclic group, and each hydrogen In R_13 
is oplionally substituted by R3

; 

40 

each m ls lndependenUy o. 1 or 2; 

each n Is Independently 0, 1, 2, 3 or 4; 

each p ls independentty "\ or 2; 
ar a pharmaceulically acceptable salt, hydrate or S()lvate lhereof. 
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In another embodiment, the invention provides a compound selected fro~ tile group consisting of: 

.,, 

.!'"• 
);,, 

"' 

H, 

or a pharmaceutically acceplable salt, so!Vate or hydrate 1hereot. 

H 

-I 



l 
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In anolher embodiment, the lnventiOn provides a compound selected from the.group consisting of: 

'" '""Q "'~ "' 
"' 

¢(' "' 
'"• 

' ' 
Y"' c,, 

cg: • ' ' 

O" 

• 

' 
or a pharmaceutlcally acceptable salt, solvate or hydrate thereof. 
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In ano1her embOdiment, the Invention provides a compound selected from the group consisting ol: 

µ: 
Ye· 

NH, 

'}-o., 

0 

. 05-cH, o~ 

I Cl 2 

o NH, 

pharmaceulieally acceptable salt, solva1e or hydrate thereof. 

a 
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In anoll'ler embodiment, the Invention provide~ a compound selected from the group ~sisting o1: 

H 

---

' 

• ¢(: 
F 

H 

¢;:' ¢5. ¢5 '"• ""· ' 
H 

' 0 

• ¢c5 95~ '"• 
Cl NH1 

' H~C\_ . 

').J" ~N-C~~ 

. 0 

~ '· 

er a pharmaceutically acceptable salt, sol\tate or hydrate th&reot. 
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In another embodiment, the Invention provides a compound selected from lhe group consisting of: 

• 

' 
or a pharmaceutically acceptable salt, solvate or hydrate thereof. 
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Jn another embodiment, the Invention provtdes a compound selected from the group consisting or:. 

"' 

¢(' 
H, H,CO 

NH, NH, 

" 
co 

~··· 
~~H 

• 
* 

F F 

I NH, NH, ' x:. ~·j"'("' 
P' 

• "· 
I "' 

" 
NH, 

or a 

pharmaceullcally acceptable salt, hydrate or solvale thereof. 
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In another embodiment, the invention prO\ftdes a compound selected from the group consisting al; 

• c¥ ... 
NH, 

°"' 

.it and "CC· ~. ... ... • 

or a pharmaceuticaBy acceplable salt, hydrate or sotv"ate thereof.· 
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In ~nolher embodiment, the invention provides a compound selected troin the group 

· consisting ol: 

• 
CH, 

H~ 
NH, 

Cl 

H C..: 
H' NH, ' N 

Cl NH, &., 
F 

0....CH3 

pH, p..; ,e><, 
N-N N-fl N-N 

d'¢0 H'a~ ·~ NH, NH, NH, 
,N . Cl 

• H . != F F 

I' 

0 d _p 
N- . N 

N-N 

~· N H, CH, 

H 
NH, 

Cl 
NH, 

H,<"'ctt, F 
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F 

In another embodiment, the invention provldes·a compound selected from the group oonslsting ol: 

0 H,c" 

~o 

H, 

Cl 

OH 

NH, 

jJH 

Cl H,~ 
Cl 

NH, 

'"' 
or a pharmaceutically acceptable salt, hydrate or solvate thereof. 

d ...... 

~ NH, 

CH, 

Q:' NH, 

H,c:.__,..o 

5 In another embodiment. the invention provides a compound selected from Iha group consisting of: 

N-tt/'"''lr(f N-ru 

¢t NH, 
NH, 

F 
F 



• 

F 

F 

. (_)o 
')-./' 

0 
N-N 

or a pharmaceutically acceptable sail, hydra1e or sotvale thereof. 

"'" 

. q:~ 
N-N 

Cl 

In another embodlmijn1, lhe Invention provides a com,;iound selected from the group consisting of: 
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F or a 

pharmaceutically acceptable sail, hydrate or solvate thereof. 

In another embodiment, the invention provides a pharmaceutical composition comprising any of 

the compounds of the invention and a pharmacautically acceptable carrier. Examples of. sucli 

compositions are described below. 

Preferred compounds of the invention include those having c-MET Inhibitory activity as de1ined by 

. any one or more of IC50, Kl, or percent inhibition (%1). One skilled in the art can readily determine if a 

oompwnd has such aclivity by carrying out the appropriate assay, and descriptions of such assays are 

shown in the Examples section herein. In one embodiment, particularly preferred compounds have a c-

1 O MET Ki of less than 5 µM or less than 2 µM, or less than 1 µM, or less than 500 nM or less than 200 nM 

or less than 100 nM. tn another embodiment, particularly preferred compounds have a c-MET inhibition a1 

1 µM of at least 10% or at least 20% or at least 30% or al least 40% or at leaS1 50% or at teasl 60"/o or at· 

least 70o/o or at least 80o/o or at least 90%. Methods tor measuring c-MET/HGFA aCIMty are described in 

the Examples herein. 

15 ·1n another embodiment, the Invention-provides a- method of b"ealing abnormal cell groWth in· a 

mammal, including a human. the method c:omprtsing administering to the mammal any ot the 

pharmaceutical compositions of the invention . 

In a specific embodiment of any of Iha inventive method!ii described herein, the abnormar cell 

growth is cancer, including, bu1 not limited lo, lung cancer, ti one cancer, pancraatie cancer, skin cancer, 

20 cancer of the head or neck, cutaneous or lnlraocular melanoma, uterine cancer, ovarian cancer, rectal 

cancer, cancer of the anal region, stomach cancer, colon Cancer, breast cancer, uterine Cancer. 

carcinoma o! the fatlop_ian tubes, carcinoma of the endometrlum. carcinoma of the cervix, carcinoma of 

the vagina, carcinoma of the vulva, Hodgkin's Disease, caricer of Iha esoPhagus, cancer of the small 

intestine, cance1 o1 the endocrine system, canCer of the thyroid gland. cancer of the parathyroid gland, 

25 cancer of the adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer o1 lhe penis, prostate 

cancer, chronic or acute leukemia, lymphocytlc lymphomas, cancer of the bladder, cancer of the kidney or 

ureter, renal cell carcinoma, carcinoma of tha renal pelvis. neoe>lasms of Iha central nervous system 

(CNS), primary CNS lymphoma, spinal axis tumors, brain stem glioma, piluitary adenoma, 01 a 

combination of one or more of the foregoing cancers. In another embodiment of said method. satd 

30 abnormal oefl growth is a benign proliferative disease, Including, bu! not limited to, psoriasis, benign 

prostatic hypertrophy or restinosis. 



• 

• 

WO 2006/021881 PCT/IB2005/002695 

. . 33. 

In another embodiment. the invention provides a method of treating an HGFR mediated disorder In 

a. mammal, indl.lding e hVman, the method. compris~g administering to the mammal any of the 

pharmaceulfcal compositions of the invention. 

In further specific embodiments of any of the inventive methods described herein, the method 

5 further comprl9es administering lo the mammal an amount o1 one or more substances selected from anti­

tumor agents. anti-anglogenesis agents, signal transduction !nhibilors, and an1iproliferatlve agents, which 

amounts are together effectiVe in treating said abnormal cell growth. Such substances Include those 

disclosed In PCT Publication Nos. WO OOl387i5, WO 00/38716, WO 00/38717, WO 00138718, WO 

00/38719, wo 00138730, WO 00138685, WO 00/37107 and WO 00/38786, the dlsc:losures Ot which are 

1 O Incorporated heraln by reference in their enlir&~es. 

15 

Examples of anll·tumor agents indude mito1lc lnhibitOrs. tor example Vlnca alkaloid derivatives such 

as vioblastine vinorelbine, vindescine and vincristine; co!ehine's allochochlne, halichondrine, N· 

benzoyttlimethyl-melhyl ether colehicinic acid, dolastatin 10, maystansine, rhizoxine, taxanes such as taxoJ 

(paciilaxel), docelaxel (Taxolere), 2'-N-{3-(dimethylamlno)prapyl]glutaramate (taxol derivative), 

thiocholchicine, trilyl eysleine, teniposide, methotrexate, ilizathioprlne, fluorourlcil, cytodne arabinOSlde, 2'2'· 

diHuorodeoxycytldine ~gemc:ita:bine}, adtiamycln and mitamycln. Alkylallng agents, for example cis-pJatin, 

carboptatln oxiplatin, iproplatin, Ethyl ester of N-acetyl-DL-sarcosyl·L-leucine (Asaley or Asalex}, 1,4· 

cyclohexadiene-1,4-cficarbamic acid, 2,5 ...,bis(1-azirdinyl)-3,6·dloxo-, diethyl ester (diaziquone), 1,4-

bis(methanesulfonyloxy)butane (blsultan or leucosulfan) chlorozotocin, . domesone, 

20 cyanomorpho\inodoxorubicin. cyclodisone, dianhydroglactitol, lluorodopan, hepsultam, mitomycin C, 

hycanlheonemitomycin C, mltozolamide, 1 ·(2-chloroethyl)-4·(3-chtoropropyl)·piperazlne d~ydrochlor1de, 

piperazlnedione, piPobroman, porfiromycin, spirohydantoin mustard, teroxirone, tetraplatln, thiotepa, 

lriathylenemelamine, uracil ni1rogen mustard, bls(3-mesyloxypropyl)amlne ·hydroct'ltorlde, mitomycin, 

nitrosoureas agents such as cyclOhexyl·chloroethylnltrosouJea; methylcyclohexyl-chloroethylnltrosourea 1 • 

25 (2-chloroethy1)-3-(2,6-dioxa.3·plp&ridyl)-1-nl1r~rea. bls(2-chloroelhyl)nitrosourea, procarbazlne, 

dar.art>azine, nitrogen mustard-related compounds suctl as meehloniethamine, cyclaphosphamide, 

lfosamlde, melphalan, chlorambudl, estramusHne sodium phospha1e, strptoZOin, and temozolamide. ONA 

anti·melabolites. !or example 5-fluorouracil, cytosine arabinoside, hydroxyurea, 2-((3hyt1roxy-2· 

pyrinodinyl)methylene ]·hydraZinecalbothioamlde. deoxyfluorouridine, 5-hydroxy-2-formylpyridine 

30 lhlosemicarbazone, alpha-2'-dcoxy-6-thioguanosino, aphidicotin gtycinate, 5-azadeoxycytidine, beta· 

lhioguanine deoxyriboside, cyclocytidlne, guanazole, lnoslne glycodlaldehyde, macbeeln II, 

pyrazolimidazole, cladribine, pentostatin, thioguanine, mercaptopurine, bleomycln, 2-chlorodaoxyadenosine, 

inhibitors of thymidylate synthase such as r8.ltitrex6d and Pemairexed dlsodium, clofarabine, flolWridine and. 

fludarabine. DNA/RNA anlimelabolites, tor example,. L-alanoslne. 5-azacytidine, aclvicin, amlnoplerin and 

35 · derllJStlves !hereof such as. N-{2·chloro·5-U(2, 4-dlamino-5-me1hyt.6-quinazoUnyl)methyl)amlnoJben2oyf]-l· 

aspartic acid, N{4-([(2, 4-d_iamino-5-elhyl-6-quinazolinyl)mothyl)amino}benzoyl]-L-aspartlc acid, N {2·chloro-

4-ll(2, 4-diaminopteridinyl)methyl]aminoJbenzoyi]-l·espartic acid, soluble Baker's anttfot, dic:htoroaltyt 

lawsone, brequinar, ftoral, dlhyc:lro-5-azacytldine, mettiotrexa1e, N·(phosphonoaeetyl)-L-aspartle acid 

tetrasodium ~h, pyrazofuran, trlmetrexale~ plicamycln, acUnomycin O, _cryptophydn, and analogs such as 

40 cryptophycin-52 or, for eXample, ona o' the preferred anli-metabOllles disctosed In European Patent 

Appllcation No. 239362 such as ~-(5-lli·(3,4-dlhydro-2-meth~-4-oxoquinazotln-6-ylmethyl)·tf·methylemhoJ-
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2-thenoyt)-l-glutamlc acid; growth factor inhibitors; ?II cycle inhibitors; intercalating antibiotics, for example 

adriamycin and bfeomycln; pro1eins, for example interferon; and anti-hormones. for example anti-estrogens 

such as NotvadaxD (tamoxifen) or, for example anti-androgens such as Casodex1111 (4'-cyano-3-(4-

f\uorophenylsutphonyl)-2-hydroxy-2-methyl-3'-{trifluOlomethyl)propionanilide). Such conjoint trealment may 

5 be achieved by way of the simultaneous, sequential or separate dosing of the individual components of the 

treatment 

10 

15 

Antl-angiogenesis ager,ts include MMP-2 (matrtx-metalloprotienase 2) inhibitors, MMP·9 (matrix­

metalloprotlenase 9) inhibitors, and COX-II (cycJooxygenase II) Inhibitors. Examples of useful COX-II 

inhibitrxs Include CELEBAEX™ (alecoxlb), valdecoxib, -anc1 rolecoxlb. Examples of useful matrix 

metalloprotelnase inhibitors are described in WO 96133172 (published October 24, 1996), WO 96!27583 

(published March 7, 1996), European Patent App?ca.lion No. 97304971.1 (filed Juty 8, 1997), El.Jropean 

Pate~ Application No. 99308617.2 {filed October 29:, 1999), WO 98J07697 (published February 26, 1998), 

WO 98/03516 (published January 29, 1998), WO 9B/34918 (published Augusl 13, 1998), WQ.98/34915 

(published August 13, 1998), WO 98133768 (published August 6, 1998), WO 98/30566 (published July 16, 

1998), European Patent Publicalion 606,046 (published July 13, 1994), European Patent Publica.Uon 

931,788 (pubHshed July 28, 1999), WO 9005719 (published May 331, 1990), WO 99152910 (published 

October 21, 1999), WO 99/52889 (published October 21; 1999), WO 99129667 (published June 17, 1999), 

PCT International Appfication No. PCTl1B9SI01113 (Red July 21, 1998), European Patent Application No. 

99302232.1 (flied March 25, 1999), Great Britain patent application number 9912961.1 (filed June 3, 1999), 

20 United States Provisional Appllca1ion No. 60/146,464 (filed August 12, 1999), United States Paten! 

5,863,949 (issued January 26, 1999), United S1Btes Patent 5,661,sio (issued January 19, 1999), and 

European Patent Publication 780.386 (published J~ 25, 1997), an of whicli are herein Incorporated by 

reference in !heir entirety. Preferred MMP-2 and MMP-9 inhibit01s are those that have llttte or no activity 

lnhlbHlng MMP-1. More preferred, are those lhat selectively inhibit MMP-2 and/or MMP·9 relative to the 

25 other matrix-metal\oproteinases (I.e. MMP-1, MMP-3, MMP-4, MMP-5, MMP-6, MMP-7, MMP-8, MMP-10, 

MMP-11, MMP-12, and MMP-13}. 

• Examples of MMP inhibitors include AG-3340, RO 32-3555, RS 13-0830, and the lollowlng 

compounds: 3-{14-(4-fluoro-phenox'j}-benzenesultanytJ-( 1-hydroxycaroamoyl-cyclopentyl)-amino}-

p roplonlc acid; 3-exo-3-( 4-(4-11uoro-phenoxy}-benzenesutfonytamino)-8-oxa~ cyclo(3.2. 1 ]octane-3-

30 carboxY'lc acid hydroxyamide; {2R, 3R) 1-(4·(2-ch\oro-4-fluoro-benzyloxy)-benzenesu!fonyl)-3-hydroxy-3-

methyl-piperidlna-2-carboxylic acid hydroxva;mide; 4·(4-(4-tlu010-phenoxy)-benzenesulfonylamlno)­

. tetrahydro-pyran-4-carboxyllc acid hydroxyamlde; 3-U4-(4·fluoro-phenoxy)-benzenasulfony1J·(1-

hydroxycerbamoyl-cyclobutyl)-amlno]-proplonie acid; 4-(4-(4-<:hloro-phenoxy)-benzenesulfonytamlno]· 

letrahydro-pyran-4-carboxyllc acid hydroKYSmlde; 3-(4-(4-chloro-phenoxy)-benzenesuttonylaminoJ· 

35 tetrahydro-pyran-3-carboxyllc acid hydroxyamide; (2A, 3R) l-(4·(4-fluoro-2-melhyl-benzyloxy)· 

benzeneslllfonyl]-3-hydroxy-3-methY'·piparldino-2~rboxylic acid hydroxyamicle; 3·1[4-(4-Huoro-phenoxy)· 

benzenesulfonyn·(1-hydroxycarbamoyl-1-methyl-ethy1)-amlno)-proplonic add; 3-{f4-(4-ftuoro-phenoxy)­

benzenesultonyl]-(4-hydroxycarbamoyl-tetrahydro-pyran-4-yl)-amlno]-propionlc acid; 3-eKo-3-(4·(4-chloro­

phenoxy)-be nzenesulf onylamino}-8-0xa-blcyclo(3.~. 1 Joctane-3.-carboxylic acid hydroxyamlde; 3-endo-3-

40 [ 4-(4·11uoro-phenoxy)-benzenesulfonytamino]-8-o~-bicyctol3.2. 1 ]octane-3-carboxylic acid hydroxyamide; 

_I 
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3-[4-(4-lluoro-phenoxy)-benzenesulfonylamino\-tetrahydro.furan-3--cert:loxylic acid hydroxya.mide; and· 

pharmaceulically acceptable salts, solvates and hydrates thereof. 

Examples Of signal transduC11on Inhibitors Include agents that can inhibit EGFR (epidermal growth 

factor receptor) responses, such as EGFA antibodies, EGF antibodies, and molecules the.I are EGFR 

s inhibitors; VEGF (vascular endothelial growlh factor) inhibitors; and erbB2 receptor inhibllors, such as 

organic molecU!es or antibodies thal bind 10 the ert82 receptor; for example, HERCEPTIN™ (Genentech, 

Inc. of South San Francisco, Califomla, USA). 

10 

EGF-R inhibitors are described in, for example in WO 95119970 (published July 27, 1995), WO 98114451 

(published Apr~ 9, 1998), WO 98102434 (published January 22, 1998), and United States Paten! 

5,747,498 Ossued May 5, 1998). EGFA·lnhlblling agents include, b_ut are not. limited to, the monoclonal 

an~bodies C225 and antl-EGFR 22Mab (lmCfone Systems lncorpofated of New Yor1<, New YOik, USA), 

the compounds ZD-1839 (AstraZeneca), BIBX·1382 (Boehringer lngelheim), MDX-447 (Medarex Inc. of 

Annandale, New Jersey, USA), and OLX-103 (Merck & Co. of Whitehouse Station, New Jersey, USA), 

\IACTC·310 (Venlech Research) and EGF fusion toxin (S&ragen Inc. of Hopkinton, MassaGhusetts). 

15 VEGF inhibitors, for example SU-5416 a~d SU-6668 (Sugen Inc. of South San Francisco, 

. California, USA), can also be combined or oo-actmlnlstered wlth the composition. VEGF Inhibitors are 

described in. tor example In WO 99/24440 (published May 20, 1999), PCT International Apptication 

PCT~B99/00797 (filed May 3, 1999), In WO 95121613 (publlshe<l Augus1 17, 1995), WO 99/61422 

(pubfished Deoember 2, 1999), United States Patent ?.834,504 (issued November 10, 1998), WO 98150356 

20 (published November 12, 1998), United States Patent 5,883,113"(issued March 16, 1999), United States 

Patent s,aB6,020 (Issued March 23, 1999), United States Patent 5,792,783 (issued A~gust 11, 1998). WO 

99/10349 (published March 4, 1999), WO 97132~ (published September 12, 1007), WO 97!22596 

(publistied June 26, 1997), WO 98/54093 (published December 3, 1998), WO 98/02438 (published January 

25 

22, 199B), wq 99/16755 (published April 8, 1999), and WO 9S/02437 (published January 22, 1998), an Of 

which are herein incorporaled by reference in their entirety. 01her examples of some specific VEGF 

inhibitors are IMBS2 (Cytran Inc. of ){lrkland, Washington, USA); anti·VEGF monoclonal antibody 

bevaclzumab (Genentech, Inc:. of South San Francisco, California); ~.an9iozyme, a synthetic ribozyme 

from Rlbozyme {Boulder, Colorado) and Chiron (Emeryville, CaDtornia}. 

ErbB2 recepior inhibitors, such as GW-282974 (Gtaxo Wellcome pie). and the monodonal 

30 antibodies AR·209 (Aronex Pharma,ceuticals Inc. of "The Woodlands, Texas, USA) and 26-1 (Chiron}, may 

be administered in combination wilh the composilioh. Such erbB.2 Inhibitors Include those described In 

WO 98/02434 (published January 22, 1998), WO 99135146 (published July 15, 1999), WO 99/35132 

(published July 15, 1999), WO 98/02437 (published January 22, 1998), W~ 97/13760 (published April 17. 

1997), WO 95119970 (published July 27, 1995). United States Patent 5,587,458 (Jssu9Cf Oecemb~ 24, 

35 1996), and Uniled Slates Paten! 5,877,305 (Issued t'-'1arch 2, 1999), each of which is herein incorporaled 

by reference in its entirely. Erb82 receplor inhibitors useful in the present inventiOn are also described in 

United Slates Provisional Application No. 801117,~41, filed January 27, 1999, and tn United States 

Provisional Application No. 601117.346, filed January 27, 1999, both o1 which are herein Incorporated by 

referenoe in their entirety . 

. 40 Other antlproliferatlve agents that may be used Include inhibitors of the enzyme famesyl prolein 

transferase and Inhibitors of the receptor tyrosine kinase POGFr, including the oompounds disclosed and 

, 
- ·' -
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claimed in the following United States patent appHcaUons: 091221946 (fiJ~d December 2a. f998); 

09/454058 (Tiied December 2, 1999); 09/501163 {ftled February 9, 2000]; 09/539930 ("•d March 31, 

2000); 09/202798 (filed May 22, 1997); 09/384339 (filed August 26, 1999); and 09/383755 (Hied August 

26, 1999); and the compounds disclosed and daimed in the 1ollowing United States provisional patent 

5 applications: 60/168207 (tiled November 30, 1999); 601170119 (tiled December 10, 1999); 60/1m1B 

(flied January 21, 2000); 60/168217 (filed November 30, 1999), and 60/200834 (filed May 1, 2DCiO). Each 

of the foregoing patent applications and provlsional patent applications is herein incorporated by reference 

in 1heir entirety. 

10 

Composilions of the invention can also be used with other agents useful in treating abnormal cell 

growth or cancer, including, but not limited lo, agents capable of enhancing anlltumor immune responses, 

such as Cll.A4 (cytotoxic tymphocite antigen 4) anlibodies, and otner agents capable of blocking CTLA4; 

and anti-proliferative agents such as other famesyl protein transferase Inhibitors. Specific CTLA4 

antibodies that can be used In the present invent\on include those described in United States Provisional 

Application 60/113,647 (hled Deeember 23, 1998) whk::tl is herein incorporaled by reference In Its entirety. 

15 Oefln!lions 

Unless otherwise stated, the followlng terms used ln the specification and claims have the 

meanings discussed below. Variables defined in this secUon, such as A, X, n and the like, are !or 

reference within this section only, and are not meant to have Iha save meaning as may be used outside ot 

this definllions section. Further, many of lhe groups defined herein can be optionally substituted. The 

20 listing In this ctefinlUons section of typical subslituents is exemplary and is no1 Intended to limll the 

substituenls defined elsewhere within this specification and claims. 

25 

'Alkyl. refers to a saturated allphalic hydrocarbon radical Including straight -chain and branched 

chain groups of 1 10 20 carbon atoms, preferably 1 to 12 carbon atoms, more preferably 1 to a carbon 

atoms, or 1 to 6 carbon atoms, or 1 to 4 carbOn ato~s. "Lower alkyf' refers spacif~lly to an allty\ group 

with 1 lo 4 carbon atoms. Examples of alkyl groups include metliyl, ethyl, propyl, 2-propyt, n-butyl, /so· 

butyl, tart-butyl, pentyl, and lhe like. Alkyl may be ~ubstituted or unsubstltuled. Typical substi!Uent groups 

Include cycloaJkyl, aryl, heleroaryl, ne1eroallcyclic, hydroxy, alkoxy, aryloxy, mercapto, al!{yllhiO, arytlhio, 

eye.no, he.lo, carbonyt, thiocarbonyl, 0-Carbamyl, N-ce.rbamyt, 0-thlocarbamyl, N·thiocarbamyl, c-amtdo, 

. N·amido, C-cart>oxy, O-carboxy, nitre, silyl, amino and -NAIAv, wnere A~ and RY are independentty 

30 selected from t~e group consisting of hydrogen, a!kyl, cycloatkyl, aryl, carbonyl, acetyl, sulfonyl, 

trifluoromethanesulfonyl end, combined, a five· or six-member heteroallcyclic rillQ. 

DCyc\oalk)tl" refers lo a 3 to B member all-carbon monocyclic ring, an an-carbon f>..member/6· 

member or 6·member/6·member fused blcyclfc riny, or a mu1ticyclic fused ring {a "fused" ring system 

means that each ring in the system shares an adJacent pair of carbon atoms with each other ring in the 

35 system) group wherein one or more of lh9 rings may contain one or more double bOnds bul none of the 

rings has a completely conjugated pl-electron syslem. Examples, wilhoul !imitation, of cycloallcyl groups 

~re cydopropane, cyclobutane, cyclopentane, cYetopentene, cyclohexane. cyclohexadiene, adamantane, 

c:ycloheptane, cycloheptairiene, and !he like. A cydoalkyl group may be sut:istitu1ed or unsubstituled. 

Typical subst1tuent groups Include alkyl, aryt, heteroary>, hateroallcycllc, hydroxy, alkoxy, aryloxy, 

40 mercapto, alkylthio, arylthio, cyano, halo, carbonyl, thiocarbonyl, C-carboxy, 0-carbOxv, O-carbamyl, N-

-~ 
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carbamyl, C-amido, N-amido, nltro, amino and -N~xRr, wllh ff and RY as defined above. tliuslralive 

examples of cyc1oalky1 are derived from, but not limlted to, the following: 

<J.D. 0. 0. 0. Q 'JD. 
co CD o. 0. O.CO.b 

and flJ. 
• Alkenyl' refers to,an a1ky1 group, as defined herein, consisting ol at leas! two carbon atoms and 

at least one cal'bon-carbOn double bond. Representative examples Include, but are not limited to, elhenyl, 

1-propeny\, 2-propenyl, 1-, 2-, or 3-tiutenyl, and the like. 

10 ·Alkynyl" reters to an alkyl group, as defined herein, consisting of at least two carbOn atoms and 

at least one carbon-carbon hiple bond. Representative examples indude, but are nol limiled to, ethynyt, 1-

propyiiyl, 2-prcpynyl, 1 ·, 2-, or 3-butynyl, and the like. 

•Aryt" refers to an all-carbon moriocydic or fused-ring polycyclic groups ot 6 to 12 carbon atoms 

having a completely conjugated pl-electron syslem. Examples, without llmltallon, of aryl groups are 

15 phenyl, naphthalen"yl and anthracenyl. The aryl group may be substiluted or unsubstituted. Typical 

subsliluents Include halo, trlhalomethyl, alkyl, hydroxy, alkoxy, a,Y,oxy, mercapto, alkylthlo, arylthio, 

cyano, nitro, calbonyl, thiocarbonyl, C-carboxy, 0-carbQxy, 0-carbamyl, N-carbamyl, O·thlocarbamyl, N· 

thiocarbamyl, C-amido, N-amido, sulfinyl, sulfonyl, amino and -NftR', wilh Ft and RY as defined above. 

20 

"He1aroaryl" refers to a monocyclic or fused ring group of 5 to 12 ring atoms containing one, two, 

three or.tour ring heteroat~s selected from N, 0, and S, ttle remalnlng ring atoms being C, and, in 

addition, having a completely conjugated pi-electron system. Examples,. without limitation, of 

unsubstituted heteroaryl groups are pyrrole, furan, thiophene, imidazole, oxazote, thiazole, p_yrazole,· 

pyridine, pyrimidine, quinOline, isoquino!ine, Purine •. telrazole, trlazine, and carbazole. The heteroaryl 

group may be substituted or unsubstituted. Typical substltuents lncl\ld0 alk)i, cyctoalkyl, halo, 

25 trihalomethyt, hydroxy, alkoxy, aryloxy, mercapto, alkylthio, arylthio, cyano, nitro, carbonyl, thlocarbOnyl, 

sulfonamldo, C-carbOxy, 0-carboxy, sulfinyl." sulfonyl, 0-cart>amyl, N-<:arbamyl, O-thlocarbemy1, N­

thlocarbamyl, C·amldo, N-amido, amino and -NR~AY with R" and RY as detined above. 

A phannaceutically acceptable heteroaryl Is one !hat is sufficiently slable to be S:ttached to a 

compound of the invention, formulated into a pharmaceu1ical composition and subsequenlly administered 

30 to a patient In need ttiereof. 

Examples of typical monocyclic heteroaryl groups include, but are nOl limi1ed .to: 
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~ 
H ~ 0 s 0 0 0 0 N (u 

pyrrole ruran lhiophene · pyrazote imidazole 

(pyrrolyl) (!uranyl) (thlophenyQ {pyrazolyl) (lmidazolyl) 

H 

0 0 0 s ('r, (ff cu N 

isoxazole oxaic»a isothi~o!e thlazolyl 1,2,3-trlazole 
(isoxazolyl) (oxazolyl) (isothlazo!yl) (thiazolyl) (1,2,3-1riazolyl) 

• ~ 
(ti ~) 

0 

\\' /J NL/ 
N-N 

1,3,4-triazole 1-oxa-2,3-dlazore 1-oxa·2,4-dlazole 1-oxa-2,5-diazole 

(1,3.4·1riazolyl) (1-oxa·2,3-diazolyl) (1-oxa-2,4-cliazol~) (1-oxa-2,5-diazolyl) 

0 ~' (1 
,s, 

~ " ! NLJ 
N-N 

1-oxa-3,4-diazole 1-thta-2,3-dlazole 1-thia-2,4-diazole 1-thia-2,5-diazole 
(1 ·oxa·3,4·diazolyl) (1 ·thia·2,3-diazolyl) (Hhia·2,4-diazolyl) (1 ·1hla·2,5-<llazolyl) 

H s \\'N, 0 0 c \\' /J tJ N 

N-N N-N A' 

1-thia·3,4-diazole tetrazole pyridine pyridazlne pyrimidine 
(1-thia-3,4..Qiazolyl) (tetrazolyl) {pyridinyl) {pyridazlnyt) (pyrimidinyl) 

• (N) 
N 

pyrazine 
(pyrazioyl) 

Examples of suitable fused ring heteroaryl groups include, but are nor limited to: 
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benzofuran 
(benzofuranyl) 
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benzothiophene 
(benzothlophenyl) 
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. 

N ~ 
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~ 
~rf o:; 

H 
indole 
(indolyl) 

benzimidazole 
(benzlmidazolyl) 

. ~ 
N~N/ 

H 
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CCN 
' 

~· 
indazole 
(indazolyl) 

benzotriazole pyrrolo(2,3-bJpyridine pyrrolo[2.3-c)pyridine pyrrolo[3,2·c}pyri dine 
(benzotriazolyl) (pyrrolo[2,3-b]pyridlnyl) (pyrroto(2,3-<:J!:>yrtdinyt) (pyrrolo(3,2·c]pyrldlnyl) 

("~ 
~rf 

H 

(Y"~ 
N~N 

. H 

. H . 

CCN 
N 

pyrro1o[3.2·b}Pyridlne imidazo(4,5-b]pyridine lmldazo(4,5-c]pyridine pYraZolo[4,3-dJpyrldine · 
{pyrrolaj3,2-bJpyridlnyl) (imidazq4,S·b)pyridlnyl) (lmldazo{4,5-c]pyrldlnyl) (pyrazolo(4,3-djpyldinyl) 

0: NH 
~ 

pyrazolo(4,3-c]pyridine pyraiolo[3,4·c]pyridine Pvrazolo{3,4-bJpyridlne isoindole 
(pyre:zolo[4,3-cJpyldlnyl) (pyrazOlo(3,4-c}pyldinyl) (pyrazolo{3,4-b}pyk:linyl) (isotndolyl) 

~N N 
H 

lndazole 
(lndazoly!) 

~ 
~"-4' 

o:N~ N u N 
H 

purine 
(purinyl) 

J""'y.A 
'"-,)'...#" 

lndolizine imidazo[1,2·e.]pyridine lmldazo[ 1,5-a)pyrtdlne 
(indollnlnyl) (lmldazo(1,2-a]pyrldlnyl) (imidazo[ 1,S-a)pyrldlnyl) 

~ 
i.,_,1.-f' 

N 
pyrazolo! 1,5-a]pyrldine pyrrolo(1 ,2-b)pyrldazine im1dazo[1,2·c}pyrlmldine 
(pyrazOlc( l ,S..aJpyridlny1) (pyrrolo(1 ·2,bJpyridazinyl) (imidazo[1,2-c)pyrlm!dinyl) 
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co 
quirioline 
(qulnotlny1) 

0) 
quinoxaline 
{qulnoxalinyl) 

ro 
N N 

1,8-naphlhyrldlne 
(1,8-naphthyridinyl) 

OCN 
) 

N 

pyrido(3.2-djpyrimidine 
(pyrido[3,2.-cl]pyrimidiny1) 

ro N N 
pyrldo[2,3-d]pyrimidine 
{py,ido{2,3-d)pyrimldlnyt) 

pyrimidol5,4-d)pyrimidine 
(pyrlmido(5,4-d]pyrimJdln~] 
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co N co N',N 
CCN ) 

isoquinoline cinnoline quinazoline 
(isoquinolinyl) {clnnolinyl) (azaquinazollne) 

CCN co 00 I .,._ I ,,. N N 
N N 

phthalazine 1,6-naphthyrldine 1,7·naphthyridine 
(phthalazinyl) (1,6-naphthyridinyl) {1,7-naphlhyridlnyl) 

co co 00 I 
/, ~ .<N N N 

N 
1,5-naPhthyridlne 2,6-naphthyrldine 2,7-naphthyridlne 
(1,5-naphthyridinyl) {2,S..naphthyridinyl) (2, 7-naphthyridlny1) 

~N 
ii0) CC"N 

~ I ) 
N 

pyrido{4,3-dJpyrimldine 
(pyrido{4,3-d]pyrln;dlnyt I 

pyrldo[3,4-d)pyrlmldine 
(pyrldo{J,4-d]pyrlmldlnyl) 

0:) 
pyrido{2,3-bJpyrazlne 
(pyrido[2,3-b)pyrall nyt) 

pyrazlnol2,3-b]pyrazlne 
(pyrazlnoJ2,3·b]pyrazinyl) 

o:) 
pylido[3,4-b]pyrazlne 
(pyndo{3 ,4-bJpy,aziny1) 

N~N 
~}_) 

N N 

pyrimido[ 4,5-d}pyrln'idine 
(pyrimldo( 4,5-d]pyrlmidinyt) 

'Heteroallcycllc' or "heterocyctea refers to a monocycilc or fused ring group having in the ring(s) of 

3 lo 12 ring atoms, in which one or two ring atoms are hete1oatoms selected from N, 0, and S{O)n (where 

n Is 0, 1 or 2), the remalnLng ring atoms being C. The rings may also have ono or more double bonds. 

5 However, 1ha rings do not have a completely conjugated pi-electron system. Addi1ioneny, one or more ot 

the ring atoms could be substituted by an oxo group. Examples of suitable saturated heteroalicycic 

groups Include, but are not limited to: 
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A 
H d 6 & !:o. [J [j 

oxirane thiarane aziridine oxetane lhiatane azetidine tetrahydrofuran 

(oxiranyl) {thiaranyl) (aziridinyl) (o><Otanyl) (thiatanyl) (azetldinyl) (tetrahydrofuranyl) 

H 0 0 6 0 
tetiahydrothiophene pyrrolldlne tetrahydropyran tetrahydrothiopyran 

(te1rahydrothlopheo~) lpyrrotldln~) ltetrahydropyrarl)i) (tetrahydrot~lqpyranyl) 

H H 

(J 0 
0 Co) (N) (a) s 0 s • piperidine 1,4-dioxane 1,4-oxathiane morpholine 1,4-dithlane 

(plperldinyl} (l,4-dloxan<t!} (1.~xathianyl) {morphoti~) (1,4-d\lhlanyl) 

(~) (~) 0 0 
~· . 

0 N. s 
H 

plperazina 1,4-azathiane oxepane ihiepane azepane 

(plperazinyl) (1,4-azathlany1). (oKOpanyl) (thiepanyl) (azepan~) 

() (> s 
(> 

~ 
() 

• 
1,4-dioxepane 1,4-ox&lhlepane 1,4-0xae.zepahe 1,4-dithlepane 
(1,4-dloxepanyl) (1,4-oxathiepanyl) {1,4-oxaazepanyl) (1,4-dithiepanyl) 

() () 
H H 

1 ,4-lhiea.zepane 1 ,4-diazepane 
(1,4-th!eazepany\) (1,4-diaz:epanyl) 

Examples of suitable partially unsaturated t\eteroallcycUc groups l~clude, but are nOl llmited to: 

' . 
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0 
3, 4-di hyd ro-2 H-pyran 
(3,4-dihydro-2H-pyranyl) 

H 

0 
1,2,3,4-tetrahydropyridine 
(1,2,3,4-telrahydropyridinyl) 
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0 
5,6-dihydro-2H-pyran 
(5,6-dihydro-2H-pyranyl) 

6 
1 ,2,5,6-tetrahydropyridine 
(1,2,5,6-tetrahydropyridinyl) 

PCT/182005/002695 

0 

0 
2H-pyran 
(2H-pyranyl) 

The heterocycle group Is optionally substituted with one or two subsliluents independently 

selected from halo, k>wer alk)il, lower alkyl substituted with carboxy, ester hydroxy, or mono or 

dialkylamlno. 

5 "Hydroxy" refers to an -OH group. 
''Alkoxy" refers to both an -0.(alkyl) or an -O-(unsubs1ltuled cycloalkyl) group. Representative 

examples include, but are not limited 10, methoxy, elhoxy, propoxy, butoxy, cycloPropyloxy, cydobuty1oxy, 

cyclopentyloxy, cyclohexyloxy, and the like. 
"Haloalkoxy'" refers to an -0-(haloalkyl) group. Represenlative elUlmples tnclude, but are not 

10 Umited to, lri11uoromethoxy, tribromomethoxy, and the lil<.B. 

"Aryloxy" refers to an -0-aryl or an -0-heteroaryl group, as defined herein. Representative 

examples include, but are not Umited to, phenoxy, pyridinytoxy, furanytoxy, tnienyloxy, pyrimldinyloxy, 

pyrazlnyloxy, and lhe like, and derivatives thereof. 

"Mercapto" ref&rs 10 an ·SH group. 

15 "Alkyltl'liow reters to an ·S·(alkyl) or an ·S-(unsubstituted cycloatkyl) group. Represen\alive 

• examples include, but are not Umit&d 10, mcthylthlo, elhy\thlo, propyithto, butylthlo, cyctopropy\thlo, 

cyctobutylthlo, cyciopentylthlo, cyclohexylthio, and the like. 

• Arylthlo" refers to an -S·aryl or an -S-neteroaryl group, as defined herein. Representative 

examples include, but are not limlted 10, phenyUhio, pyridinytthlo, furanylthlo, tnleny1thto, pyrimidlny1thio, 

20 and the like and derivatives thereof. 

"Acyl" or ~carbonyl~ refers 10 a -C(O)R" group, where R" Is selected from the group consisting of 

hydrogen, lower alkyl, trihalomelhyl, unsubstlluted cydoalkyl, aryl optionally subs1ituted with one or more, 

preferably one. rwo, or three subslltuents selecled from ttle group consisting of lower alkyl, trihalomethyl, 

lower alkoxy. halo and -NA"A' groups, heteroaryl (bonded lhrough a ring carbon) optlonally subsllluted 

25 with one or more, prelerably one, two, or three substitutents selected from the group conslsling of lovter 

alkyl, tritlaloalkyl, lower atkoxy, halO and -NRxRv groups and heteroaUcyclic {bonded through a ring 

carbon) optionally substituted with one or more, preferably one, two, or three substituenls selected from 

the group consisting of lower alkyl, trihaloalk'/I, lower alkoxy, halo and -NR'Rr groups. Rep1esentalive 

acyl groups include, but ate not llmiled to, acetyl, triftuoroacetyl, benzoy\, and the Ilka 

30 ~Aldehyde" relers to an acyl group in which R" is hydrogen. 
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"Th\oacyl" or "thlocarbonyl" refers to a -C(S)R" group, with A" as de1lned above. 

A "thiocarbonyl" group refers to a -C(S)fr' group, with R' as defined above. 

A •c-cartoxy" group refers to a ·C(O)OR" group, with R" as defined above. 

An "0-c:arhoxy" group refers to a -OC(O)R" group, with R" as defined above. 

S "Ester" refers to a ·C(O)OA" group with A" as dellned herein except that R" cannot be hydrogen. 

"Acetyr group reters to a .C(O)C~ group. 

"Halo" group raters to fluorine, chlorine, bromine or iodine, preferably fluorine or chlorine. 

'Trihalomethyl" group refers to a methyl group having three halo subst~uents, such as a 

trifluoromethy1 group. 

10 "Cyano• refers to a -O!IN group. 

15 

A "sutfinyl" gr"oup refers to a -S(O)R" group wherein, in addition to being as defined above, A" 

may also be a hydroxy group • 

A "sulfol"lyl' group refers to a -S(OhR' group wherein, in addition to being as defined above, A" 

may also be a hydroxy group. 

·s-sulfonamldo" refers to a -S(0)2NAiRr group, with Al and RY as defined above. 

"N-sulfonamldo" refers to a-NR'S(0)2Rr group, wilh Ft and A1 as defined above. 

'0-carbamyl" group refers to a -OC(O)NAxRy group with R• and RY as defined above, 

"N-cartiamyl" raters to an RYQC(O)NR•-·group,·wilh R• and Ar as defined above. 

"0-thiocarbamyl" refers to a ...QC(S)NA•AY group With A• and R1 as defined above. 

20 "N-thiocarbamyl' refers to a R10C(S)N~- group, with RY and R' as defined above. 

'Amino" refers to an-NA'RY group, wherein R1 and R1 are both hydrogen. 

·c-emtdo" refers to a -C(O)N.RxRy group with .R" and Rr as defined abOve. 

"N·amido" refers to a RXC(O}NR'-group, wit~ R1 and A~ as defined above. 

25 

"Nitro" refers to a -NOz group. 

"Hatoalkyl" means an alkyl, preferably lower alkyl, .that Is substiMed with one or more same or 

different halo atoms, e.g., -C~I. -CF3, -CH2CF3, ·CHzCCl3, and the like . 

"Hydroxyalkyr means an alkyl, preferably lower alkyl, that is substituted with one, two, or three 

hydroxy groups; e.g., hydroxymethyl, 1 or 2-h~roxyethyl, 1,2·. 1,3-, or 2,3-dihydroxypropyl, and lhe like. 

"Aralkyl" means alkyl, preferably lower alkyl, that Is substituted with an aryl group as defined 

30 above; e.g., .CH;.phenyl, -{C~)~henyl, ·(CH2)sPhenyl, CH;iCH(CH9)CH2phenyl,and the Ilka and 

derivatives thereof. 

"Heteroaralkyl~ group means alkyl, preferably lower alkyl, that Is substituted with a heteroaryt 

group; e.g .. ·CH:zPyridinyt, ·(CH2) 2pyrimidinyl, 1C~)31mldazolyt, and the like, and derivatives thereof. 

"Monoalkylamloo" means a radical -NHA where A Is an alkyl or unsubstituted cydoalkyl group; 

35 e.g., methylamlno, (1-methytethyl)amino, cyclohexylamlno, and the like. 

"Olalkylamino" means a radlcat ·NRA where each A is independen11y an alkyl or unsubstituted 

cycloalkyl group: dimethylamlno, diethylamlno, {1-me1hylelhyl)-elhylamino, cyclohexylmethylamlno, 

cyciopentylmethylamino, and lhe like. 

"Optional" or •optionally" rneans that the subse~uenUy described event or tircumslance may but need not 

40 occur, and that the description includes ins1ances where Iha event of circumstance occurs and instances 

in which it does nol. For ~xample, "helerocycte group optionally substituted wi1h an alkyl group" means 
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that the alkyl may but need nol be- presenl, and !he description incluOOs situations where the heterocycie 

group ls substituted with an alkyl group and situations where the heterocycle group is not substituled with 

the alkyl group. 

A "pharmaceutical composition" relers to a mixture of one or more ot lhe compounds described 

5 herein, or physiologlcalty/pharmaceutlcally acceptable salts, solVates, hydrates or prodrugs thereof, with 

other chemical components, such as physiotogtcallyfpharmaceutlcany acceptable can'iers and. excipients. 

The purpose of a phannaceu1ical composition is to facilitate administration of a compound to an organism. 

As used herein, a "physiologically/pharmat:eutically acceplable carrier" refers to a carrier or 

diluent that does not cause significant irritation to an organism and does nol abrogate the biological 

1 O activity and properties at 1he administered compound. 

15 

A "pharmaceutically accep1abla excipient' ra1ers to an lnen substance added to a pharmaceutical· 

composition to funher tac~itate admfl\istralion ot a compound. Examples, withOu\ lim\tatlon, of excipients 

include calcium carbonate, calcium phosphate, various sugars and types of starctl, cellulose derivatives, 

gelatin, vegetable oils and polyethylene glycols. 

As used harem, the term ~pharmaceuticalty acceptable salt" refers to those salts which retain the 

biological effectiveness and properties of the parent compound. Such salts lndude: 

(i) acid addition salts, whieh can be obtained by reaction of the free base of the parent compound 

with inorganic acids such as hydrochloric acid, hydrobromic acid, nltrlc acid, phOsphorlc acid, sutlu1ic acid, 

and perchlorlc add and the like, or with organic acids such as acetic acid, oxalic acid, (0) or (L) malic 

20 acid, maleic acid, methanesulfonlc acid, ethanesulfonic acid, p-to1uenesutfonic acid, saHcyfic acid, tanarlc . 

acid, cilric add, succlnic acid or malonic acid and the 6ke; or · 

25 

(2) salts formed when an acidic proton present in the parent compound eithor is replaced by a 

metal Ion, e.g., an alkali metal ion, an alkatine earth Ion, or an aluminum ion; or ooordinates with an 

organic base such as ethano1amine, diethanolamlne, lriethano1amine. lromethamine, N-methytglucamine, 

and the fike. 

upl(" refers to receplor protein tyrosine kinase (RTKs), non-receptor or "cellular" tyrosine kinase 

(CTKs) and serine·threonlne klnases (STKs). 

~Modulation• or "modulating• refers to the alteration of the catalyllc activity of RTKs, CTKs and 

STKs. In particular, modulating refers to tne activation of the cataty\ic aelivity al RTKs, CTKs and STKs, 

30 preferably the activation or Inhibition of the catalytic activity of RTKs, CTKs and STKs, depending on lhe 

ooncentratlon of the compaund Cir sall to which the RTK, CTK or STK is exposed Qr, more preferably, the 

inhiblllon of the catatytlc aCllvlty of RTKs, CTKs and STKs. 

"Calalytic activity" refers to the rate of phosphorylation of tyrosine under the influence, direct or 

lndirect, of RTKs and/or CTKs or the phosphorylation at serine and threonine under the Influence, direct or 

35 !nellrect, of STKs. 

"Contacting" refers to bringing a compound of this invention and a tafget PK togethef in such a 

manner that the compound can affect the catalytic adivlty of lfle PK, either dlrectly, I.e., by interacUng with 

the kinase Itself, or Indirectly, Le., by Interacting with another molecule on which the catalytic activity ot the 

kinase is dependent. Such •contacting" can be accompUshed •1n vlJro.~ I.e., in a test tube, a petri <tisll or 

40 the like. In a lest 1ube, contacting may lnvolve only a compound and a PK of inlerest or ii may involve 

whole Cells. Cells may also be maintained or grown In Cell cuflure dishes and contacted with a compound 
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In that environment. In this eont&Kt, the ability of a particular compo1.1nd lo affecl a PK related disorder, 

Le., tne ICso of the compound, defined below, can be determined before use of _the compoUnds in vivo 

"."ilh more complex living Organisms is attempted. For cells outside the organism, multiple methods exist, 

-and are well-known to those skilled in the an, lo get the PKs in contact with the compounds including, blJt 

5 not _limited to, dlrectoell microinjecllon and numetous transmembrane carrier techniques.·-

··1n vitro" refers ·to procedures performed in an artttlcial environment such as, e.g., without 

limita1lon, ln a lest lube or CUiture medium. 

"In vivd' refers to prooedunis perlormed within a llvlng organism such. as, ·wlthoUt limltatiOn, a 

mouse, rat or rabbit 

10 "PK related disorder,• 'PK driven disorder,' and "abnormal ·PK _activity" all refer to a condition 

characterized by inappropriate, i.e., under or, more commonly, over, PK catalytic activity, where· the 

particular PK can be an RTK, -a CTI< or an STK. lna~propriate catalytic acUvlty can arise as the resull of 

either: (1) PK expression in cells which normally do rlot expnass PKs, (2) increased PK expression leading 

lo unwanted cell prolifeiation, differentiation and(or growth, or, (3) decreased PK expression leading to 
. 

15 unwanted reductions in cell proli1eration, differentiation and/or growth. Over-activ1'y of a PK refers lo either 

amplification of the gemr encodiiig a particular PK or production of 8. level of PK activity which can . 
correlate with a cell proliferation, dltlerentlatlon and/or growth disorder. (ttial is, as the level of the PK 

Increases, Iha severily of one or more of th~ symptoms o1 the cellular disorder increases). Under-activity 

Is, of course, the converse, wherein !he severity of orie Or more symptoms of a ceUular dlsortler Increase 

20 as the 1.evel of the PK actlvllydecreases. 

25 

"Trear. "treating" and "1reatmenr refer to a· method Of alleviating or a_brogating a PK m~ialed 

cellular disorder andfcr Its attendant Symptoms. With r~rd partlcularty to ~ncer, these terms simply 

mean that the life expectancy of an individual affected with a cancer will be increased Of that one or more 

of the symptoms of tlJe disease wlll be reduced. 

"Organism" reters to any living entity compri_sed of at least ooe cell A living organism can bo as 

simple asofor example. a single eukarlotlc cell or a,s complex as a mammal, including a human being . 

~Therapeutically etfecUve amount" reffus 10 that amount o1 the compound being administered 

which will relieve to some exterit one or more of ttie symptoms of the disorder being treated. In reference 

to the trealment of cancer, a therapeutlca\ly ette~ive:amount refers to that amounl which has al least one 

30 or the following effects: 

35 

(1) reducing the size of the tumor; 

(2) inhibiting (that Is, stowing lo some elClent, preferably Slopping) tumor metastasis: . 

(3) inhibiting let some extenl (that is, ~owing to some extent, preferably stopping) tumor 

growth, and 

(4) relieving to some extent (or, preferably, eliminating) one.or m~ sytnptoms associated 

w\lh the cancer. 

"Moni10rlng• means observing or detecting the .effect of contacting a coml?Ound with a cell 

eMPressing a particular·PK. The observed or de1ected effect can be 0-change in cell phenotype, i" Iha 

catalytic aciMty o1 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 wen-known ln the art. The effect is selecied from a. change or 

an ~sence .of change In a cell phenotype, a change or absence of change in 1he catalytic ·aclMty of said 
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protein kinase or a change or absence of change in the Interaction of said protein kinase with a natural 

binding panner in a ~nal aspect of this invention. 

"Cell phenotype' refers to tne outward appearance of a cell or tissue or the biologlcal function of 

the cell or ti:Ssue. Examples, wilhout llmltation, of a cell phenotype are cell size, cell growth, cell 

s prollteratlon, cell differentiation, cell survival, apoptoals, and nutrient uptake and use. Such phenotypic 

characteristics are measurable by techniques well-known in the art. 

"Natural binding panner" refers lo a polypeplide that binds to a particular PK in a cell. Natural 

bincfing paitnera can play a role in propagating a signal in a PK-mediated signal transduction process. A 

change In the Interaction of the natural binding partner with the PK can manifest Itself as an increased or 

10 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. 

15 

As used hereln, the lerms •optically pure,~ "enantiomerically pure,• •pure enantiomer." and 

"optically pure enanliomer" mean a composilion that comprises one enantiomer of a compound and ts 

substantlalty free of the opposite enantlomer of Iha compound. A typical Optically pure oompound 

comprises greater than l!lbout 80%-by w91ghl of one enantlomer of the compound and les.s than about 

20"/o by weighl of the opposite anantiomer of the compound, more pre.ferably greater than about 900k by 

weight of one enantiomer of the compound and l9Ss than about 10% by weight of the opposite enantlomer 

of the compound, even more preferably greater than about 95% by weight of one enanliomer of the 

compound and less than about 5o/o by weight of the opposile enantiomer of the compound, and most 

20 preferably greater than about 97"k by weight of ~ne enantiomer of the compound and lass than about 3°~ 

by weight of the opposite enantlomar of the compound. 

Detailed Description 

General schemes for synthesizing the compounds of the invenlion can be found in the Examples 

section hel'eln. 

25 Unless indicated otherwise, all re19rences herein lo the inventive compounds Include references 

to salts, sotvates, hydrales and complexes lhereoi, and to solvates, hydrates and complexes ot salts 

lhereol, including polymorphs, stereoisomers, and ~topicaDy labeled versions thereof. 

Pharmaceutically acceptable salts include acid addition and base salts (lricluding disalls). 

Suilable acid addition sails ere formed frorn acids which fonn non-toxic satts. Examples ll'lducle the 

30 acetate, aspartate, benzoate, besylale, bicarbonale/cat'bonate, bisulphate/sulfate, borate, camsy&ate, 

citrate, edisylate, esylate, formate, fumarate, gluceptate, gh.iconate, glucuronate, hexatluorophosphate, 

hibenzate, hydrochloride/chloride, hydrobromidefbromide, hydroioclideftocfide, isethlonate, lactate, malate, 

maleate, rnalonate, mesylele, methylsulfate, naphthytate, 2-napsylate, nlcotinate, nitrate, orotale, oxalate, 

palmitate, pamoata, phosphate/hydrogen phosphateldlhydrogen phosphate, sacchatate, stearate, 

35 SUct:lnate, tartrate, tosylate and trifluoroacetate salts. 

Sultable base saltS are_ formed from bases whieh form l'lOfl·loxlc salts. Examples lnciude the 

aluminum, arginine, benzathine, calcium, choline, diethyle.mine, diolamine, glycine, lys!ne, magnesium, 

meglunfine, olamlne, polassium, sodium, tromethamine and zinc salts. 

For a review on suitable salts, see aHandbook of Pharmaceutical Salts: Properties, Selecllon, and 

40 Usea by $~1 and Wermuth (WUey-VCH, Weinhelm. Germany, 2002), the disclosure of which is 

Incorporated herein by reference In Its entirety. 
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A phannaceutlcally acceptable salt of the Inventive compounds can be readily prepD.red by mixing 

together solutions of the compound and the desired acid or base, as appropriate. The salt may precipitate 

from sblutlon and be collected by filtration or may be recovered by evaporation of the solvent. The degree 

of ionization In the salt may vary from completel"y ionized to almost non-Ionized. 

s The compournis of the invention may exist In both unsolvated end so1vated forms. The term 

'solvate' Is used herein to describe ·a molecular complex comprtslng the compound of the lnvenlion and 

one or more pharmaceutically acceplable solvent molecules, for example, ethanol. The term 'hydrate' is 

employed when the solvent is water. Pharmaceutlcally acceptable solvales in accordance with the 

invention Inch.Ide hydrates and solvates wherelf"I the solvent of crystallization may be isotoplcaUy 

10 substituted, e.g. Di:O. ~-acetone, da·OMSO. 

15 

Also included within the scope of the invention are complexes sueh as dathrates, drug-hos! 

indusion complexes wherein, in contrast to the aforementioned solvates, the drug and host are presen1 in 

stoichiometric or non-stoichiometric amounts. Also induc:led are complexes of the drug containing two or 

more organic and/or Inorganic components which may be In stoichiometric or non-stoichiometric amounts. 

The resulting complexes may be ionized, partially ll)nized, or non-ionized. For a review of such 

complexes, see J Pharm Sci, 64 (8), 1269-1208 by Halebllan {August ~975), the disclosure of which is 

incorporat~ herein by reference iri i1s entirety. 

Also within the scope at the invention are polymorphs, prodrugs, and isomers {including optical, 

geometric and lautomeric isomers) of the Inventive compounds 

20 Derivatives of compounds ol the invention which may have little or no pharmacological ~ctivity 

themselves but can, when administered to a patient, be converted Into the Inventive compounds, tor 

example; by hydrolyllc cleavage. Such dertvcitlves are referred to as 'prodrugs'. Further information on the 

use of prodrugs may be found Jn 'Pro-drugs as Novel Dellvety Systems, Vot 14, ACS Symposium Series 

(T Higuchi and W Stena) and 'Bioreversib!e Carriers in Drug Design', Per~amon Press, _1987 {ed. EB 

25 Roche, American Pharmaceutical Association), the disclosures of which are incoiporated herein by 

reference in their entireties • 

Prodrugs in. accordance with the inventiOn can, for e:.:ample, be produced by replacing 

appropriate funclionalilies presenl in the inventive compounds with certain moieties known to those skilled 

in the an as .. pro-moleties' as described, tot example, In •oesign of Prodrugs• by H Bundgaard (Elsevier, 

30 1985), the disclosure of which Is incorporated nerein by referenca in Its entirety. 

Some examples of prodrugs in accordance with the invention include: 

(I) where the compound contains a carboxyllc add functionality (·COCH), an ester thereof, for 

example, replacement of the hydrogen with (C1-Ca)alkyl; 

(iO where the compound contains an alcohol functionality {-OH), an ether thereof, for example, 

35 · .replacement of the hydrogen with (C1-Ce)alkanoylo:.:yme!hyl; end 

(iii) where the compound contains a primary or secondary amino functionality (-NH2 or -NHR 

where A 'lo H), an amide thereof, for example, replacement of one or both hydrogens with (Cr 

C10)alkanoyl. 

Further· examples o1 replacement groups in accordance 'with Ille foregoing examples and 

40 examples ol other prodrug types may be found in 1ha aforementioned references. 
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Finally, c.ertaln Inventive compounds. may themselves ae1 as prodrugs of other of tile inventive 

compounds. 
Compounds of the Invention containing one or morl;J asymmetric carbon atoms can exisl as two or 

moro stereolsomers. Where a compound of the Invention contains an alkenyt or a!kenylene group, 

s geomelric ci$trans {or Z/E) isomers are possible. Where the compound conlains, for example, a keto or 

oxime group or an aromalic moiety, taulomeric isomerism ('lautomerism') can occur. A single compound 

may eXhlbit more than one type of isomerism. 

10 

Included within !he scope of the lnven1ion :Ue all stereoisomers,. geometric isomers and 

tautomeric tonns of Iha inventive compounds, including oompounds exhibiting more than one type of 

isomerism, and mixtures ot one or more thereof. Also Included are add addition or base salts wherein the 

counterlon (g optically active. for example, 0-tactate or L·IY$ine, or racemic, for example, OL-tartrate or 

OL-arglnlna . 

Cisltrans isomers may be separated bv conventional lachniques wen known lo those skilled In the 

art, far example, chromatography and 1ractiona\ crystallization. 

15 Conventional teehniques 1or the preparation/Isolation of lndlvidual enanllomers Include Chiral 

synthesis from a suitable opticaDy pure precursor or resolution o11he racemate (or the racemale of a sah 

or derivative) using, for example, chlral high pressure liquid chfOl1'latography (HPLC). 

Alternatively, the racemate (or a racemic precursor) may be reacted with a suitable oP1ically 

aclive compound, for example, an alcohol, or, !n the case wtiere the compound contains an acidic or basic 

20 moiety, an acld or base such as tartaric acid or i-phenylelhylamine. The resulting dlastereomer1c mixture 

may be separated by chromatography and/or fractional crystalllzaUon and one or both of the 

diastereolsomers converted to the corresponding pure enantlomer(s) by means well known lo one skilled 

in the art. 

Chiral compounds of the inventiOn (and chiral precursors thereof) may be obtained In 

25 enantlomerically-enrlehed form using chromatography, typically HPLC, on an asymmetric resin with a 

mobile phase oonslSting ol a hydrocarbon. typically heptane or hexane, containing from O to 50% 

isopropanol, typically from 2 to 20"k, and from 0 to 5°&. of an alkylamlne, typicaUy 0.1°~ dlethylamine. 

Concentration of the eluate affords lhe enrictled mixture. 

30 

Stereoisomeric conglomerates may be separated by conventional techniques known to those 

skilled In the art; see. for example, "Stcreochemlstry of Organic Compounds" by E l Biel (Wiley. New 

Yori<. 1994), the dlsclOsure of which is lncorpora1ed herein by reference in its entirety. 

The inventltin atso includes isotoplcally-J~led compounds of the lnvenlion, wherein one or.more 

atoms is replaoed by an atom having !he same atomic number, but an atomic mass or mass number 

different from the a1omic mass or mass number usually found tn nature. Examples of isotopes suitable for 

35 inclusion in the compounds o1 the Invention include isotopes of hydrogen, such as 2H and 3H, carbon, 

such as 11 C, 1~C and 1'C, chlorine, such as 311Cf, fluorine, such as 18F, iodine. sueh as 
123

1 and 
12

'1, 

nitrogen, such 8$ 13N and 1 ~N. oKygen, such as 15n, ''o and 190, phosphorus, such as atp, and suffur. 

such as 3Ss. Certain lsotopically-labeled compounds ot the invention, for example, those Incorporating a 

raclioactlve Isotope, are useful in drug and/or subslrate tissue distribution studies. The radioactive 

40 isotopes tritium, 'H. and caitxln-14, 1'c, are parlicularty useful for this purpose in view of lhelr ease of 

incorporation and ready means of detection. Substitution whh heavier isotopes such as deuterium, 
2
H, 



• 

• 

5 

WO 2006/021881 
. PCT/IB2005/002695 

- 49 -

may afford certain the'rapeutlc advantages resulllng trom greater metabofic stab~ity, for example, 

increased in vivo half-llte or reduced dosage re.qulrements, and hence may be preferred in some 

circumstances. Substilution with pcsitron emitting Isotopes, such as 11C, 18F,· 1~0 and 13N, can be useful in 

Positron Emission Topography (PET) studies for examln!ng substrate receptor occupancy. 

\sotopically-labeled compounds of the invention can generally be prepared by conventional 

tech.nio,ues known to those skilled in the art or by processes analogous lo those described herein, using 

an appropriate-isotopieally-!abeled reagent in place of lhe non-labeled reagent otheiwise employed. 

Pharmaceutically acceptable solvates In accordance with the invention !rn::lude those wherein ·the 

solvent of cryS1aUizalion may be isotoplcally substil\lted, e.g.~. d,i-ac"etone. cte-DMSO. 

10 Compounds o1 the Invention intended for pflarmaceuUcal use may be administered as crystalline 

15 

or amorphous products, or ·mlxtllres thereof. They may be obtained, for example, as solid plugs, powders. 

or films l:Jy methods such as pr~pltatlon, crys1l!;lllzation, freeze drying, spray drying, or evaporative 

drying. Microwave or radio.frequency drying may be used for this purpose. 

The compounds can be administered alone or In combinatlon with one or more other compounds 

of rhe invention, or In combination with one or more other drugs (or as any combination thereof). 

Generally, they wm be administered as a formulation In association with one or more pharmaceutically 

acceplable excipients. The term ~exeiplenf' Is used herein lo describe any ingredient other than the 

compound(s) of the invention. The chok:e of exdplent will to a large extent depend on factors such as the 

particular mode of administration, tha effect of the exciplent on solubUily and s!abillty, and the nature of 

20 the dosage form. 

25 

Pharmaooutlca.I compositions suitable for the delivery of compounds of the invention and methods 

for their preparation will be readily apparen1 to those skilled in !he art. Such composilions and methods for 

their preparation can be found, for example, in 'Remington's Pharmaceutical Sciences', ·19th Edition 

(Mack Publishing Company, 1995), lhe Cllsc\osure of which is incarporaled herein by reference in itS 

entirely. 

Oral Asfmlpistral\on 

The compounds of the invention may be administered orally. Oral administralion may Involve 

swallowing, so that 1he compound enters the gastrointestinal tract, or buccal or sublingual administration 

may be employed by which t!'le compound enters the blood stream diredly from the mouth. 

30 Formulations suitahle tor oral administration include solld formulations such as tablets, capsules 

containing particulates, liquids, or powders, lozenges (including \iquicf.fil!ed), chews, multi· and nano· 

pertieulates, gers, soUd solution, liposome, fHms (Including muoo-adhesive), ovules, spr~ys and liquid 

formutatlons. 

Liquid lormulations inclu~ suspensions, solutions, syrups and elixirs. Such formulatlons may be 

35 used as f~lers in soft or hard capsules and typically lncluda a carrier, for exampl9, water, elhanol. 

polyethylene glycol, propylene glycol, methy\celluloso, or_ a suitable o\1, and one or more- emuls1tYtng 

agents and/or suspending agents.· liquid 1ormulatlons may also be prepared by the recons1ltution o1 a 

solid, tor example, from a sachet 

The compounds of the invention may also be used in fesl-dlssolvlng, fasl-disinlegratlng dosage 

40 forms such as tnose described in Expert Opinion in Therapeutic Patenls, ll (6), 981-986 by Liang and 

Chen (2001}, the disclosure of which is incorp0rated herein by reference in its entirety. 
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For tablet dosage forms, depending on dose, the drug may make up from 1 wto/o to 80 wt% of lhe 

dosage form, more lypically from 5 wfl'/o to 60 wt% of the dosage form. In addition to the drug, tablets 

generally contain a disinlegrant. Examples of dlslntegrants Include sodium starcl1 gtycolate, sodium 

carboxymothyl cellulose, calcium carboxyme!hyl cellulose, croscarmeUose sodium, crospovidone, 

5 polyvinylpyrrolidone, methyl cellulose, microcrystalline cellulose, lower alkyl·substiruted hydroxypropyl 

cePulose, stardl, pregelatinized starch and sodium arglnate. Generally, the disintegrant wm comprise from 

1 wt0k to 25 wt%, preferably from 5 wt% 10 20 wt% of the dosage form. 

Binders are generally used to impart coh9sive qualities to a tablet formulatlori. Suitable binders 

include microcrystalline cellulose, gelatin, sugars, polyethylene glycol, natural and synthetlc gums, 

1 o potyvinylpyrrotidone. pregelatinized starch. hydro~ropyl cellulose and hydroX)Propyl methytceUulose. 

Tablets may also contain dUuents, such as lactose (monohydrate, spray-dried monohydr'ale, anhydrous 

and the like), mannitol, xyfitol, dextrose, sucrose, sorbitol, mlcrocrystalllne cellulose, starch and diba&ic 

calcium phosphate dihydrate. 

T~lets may also optionally in dude· surface active agents, such as sodium lauryl sulfate and 

15 polysorbate 80, and glidants such as silicon dioxide and talc. When present. surface active agen1s are 

typlca9y Jn amounts of from 0.2 wt% to 5 wt% of the tablet, and glldants typically from 0.2 wto/ .. to 1 wto/o of 

the tablet. 

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

stearate, sodium s1earyl fumarate, and mixtures of magnesium stearate with sodium lauryl sulphate. 

20 Lubricants generally are pre sen I in amounts lrom 0.25 wto/ .. to 1 O wt%, preferably from 0.5 wto/o to 3 Wlo/c 

ot the tablet. 

Other conventional ingredients Include anli-oxidants, colorants, flavoring agents, preservatives 

and taste--masking agenls. 

Exemplary tablets contain up to about 80 wt°k drug, from about 10 WI°,{, to about 90 wt% binder, 

25 from about 0 wto/o to about 85 wt% diluent, from about 2 wt% lo about 10 wto/q disintegrant,. and from 

about 0.25 wt% to aboU110 wl% lubricant. 

Tablet blends may be oompressed clir&e11y or by roller to form lablels. Tablet blends or portions of 

blends may alternatively be wel-, dty·, or melt-granulated, melt congealed, or extruded be1ore tabletlng. 

The 1inal formulation may include one or more layers and may be coaled or uncoated; or encapsulated. 

30 The formulation of tablets is discussed in detail In •pharmaceutical Dosage Forms: Tablets, Vol. 

1~. by H. Lieberman and L. Lechman,· Marcel Dekker, N.Y., N.Y., 1960 (ISBN O·B247-6918·X), fhe 

disclosure of which is lnC?Ofporated herein by reference In Its entirety. 

Solid formulations for oral administration may be formulated lo be Immediate and/or modified 

release. Modified release formulations include cklleyed-, sustained·, pulsed-, controlled·, targeted and 

35 programmed release. 

Suitable modified release formulations are described in U.S. Patent No. 6.106,864. Details of 

other sultable release technologies suct1 as high energy dispersions and osmolic and coaled particles can 

be found in Verma Bt al, Phannaceutlcal Technology On·line, 25(2}, 1·14 (2001 ). The use of chewing gum 

1o achieve controlled release is described In WO 00135298. The disclosures of these references are 

40 incorporated herein by reference In their entireties. 

Parenleral Administration 



• 

WO 2006/021881 PCT/IB2005/0026?5 

• 51 • 

The comPounds of the Invention may also be administered directly Into the tllood stream, inlo 

muscle, Or into an int.emal organ. Suitable means for parenteral administration include lnlravenous, 

lntraanerlal, intraperitonea~ intratheca1, intravenlrlcular, lntraurelhral, lntrastemal, lntracranlal, 

intramuscular and subcutaneous. Suilable devices tor parenteral administration include needle (including 

5 micro needle) Injectors, needle-free Injectors and Infusion techniques. 

Parenteral formulations are typlcally aqueous solutions which may contain excipients such as 

sal~. carbohydrates and buffering agents (preferably to·a pH of from 3 to 9), but, for some eppllcalions, 

they may be more suitably formulated as a sterile non-aqueous solution or as a dried form to be used In 

conjunction with a suitable vehicle such as sterile, pyrogen-free water. 

1 O The preparation of parenteral formulations under sterile conditions, for. example, by lyophilization, 

15 

may readily be accomplished using standard pharmaceutical techniques well ~nown to those skmed in the 

'"· The solubility of compounds of the invention used in the preparation of parenteral solutions may 

be increased by the use of appropriate formulation techniques, such as the incorporation of solubility­

enhanC!ng agents. 

Formulations for parenteral administration may be formulated to be immediate and/or modified 

release. Modified release formulations include delayed-, sustained-, pulsed-, controlled-, targeted and 

programmed release. Thus compounds of the. invention may be fonnulaled as a so~d. semi-solid, or 

thixotropic liquid for administration as an implanted depot providing modified release of the active 

20 com Pound. Examples of si.Jch formulations include drug-coated ·s1ents and PGLA mlcrospheres. 

Topjcal Adm!nlstratlon 

The oompounds of lhe invention may also be adminislered topically to the skin or mucosa, that is, 

dermally or transdermally. Typieal formulations for this purpose Include gels, hydtogels, lotlons, solutlons, 

creams, ointments, dusting powders, dressings, foams, films, skin patches, wafers, Implants, sponges, 

25 fibers. bandages and mlcroemulslons. Uposomes may_ also be used. Typical carriers include alcohol, 

water, mlneral oil, liciuid petrolatum, white petrolatum, glycerin, polyethylene glycol and propylene glyCOI. 

·• Penetration enhancers may be incorporated; see, for example; J PhaTITI Sci, 88 (10), 955-958 by.Finnin 

and Morgan {October 1999). Other means of toplcal administration indude delivery by_ electroporallon, 

iontophoresis, phonophorests, sonophoresls and .micro needle or needle-tree (e.g. Powde~ect™, 

30 BiojecitM, ere.) injection. The disclosures of these references ·are incorporated herein by reference In their 

enlireties. 

Formulations for topJcal adminislration may be formulat_ed to be lmmedlale and/or modified 

release. Modified release formulations include delayed-, suslalned·, pulsed-, ·conlrolled-, targeted ~nd 

programmed release. 

35 .Inhaled/Intranasal Administration 

The compounds of the invention can also be admlnislered intranasally or by inhalation, typically in 

the form of a dry powder (either alone, as a mixture, for example, .in a dry blend with laC1ose, or as a 

mixed component particle, for example, mixed with phosphollplds, such as phosphatictylchoDne) from a 

dry powder Inhaler or as a_n aerosol spray from a pressurized container, pump, spray, atomizer (preferably 

40 an atomizer using elecirohydrodynamlcs·to produce a fine mist), or nebulizer, with or wHhout the usEi of a 
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suitable propeltant, such as 1, 1, 1,2-tatraftuoroethane or 1, 1, 1,2,3,3,~ptafluoropropane. For intranasal 

use, the powder may include a bloadhesive agent, tor example, chltosan or cyclodextrin. 

The pressurized container, pump, spray, atOmizer, or nebulizer contains a solution or suspension 

of the compound(B) of the Invention comprising, for example, ethanol, aqueous ethanol, or a suitable 

5 alternative agent for dispersing, solubilizing, or extending release of the aciive, a propellant(s) as solvenl 

and an optlonal sur1actant, such as sorbitan trioleate, oleic acid, or an oligolacttc acid. 

Prior to use in a .dry powder or suspension formulation, the drug product is micronized lo a si:i:.e 

suilable for defivery by inhalation (typlcally less than 5 microns). This may be achieved by any 

appropriate comminutlng method, such as _spfral jet milling, fluid bed jet mUUng, suparcri!ical fluid 

1 o processing to form nanopartlcles, high prnssure ho~enization, or spray drying. 

15 

Capsules (made, for exampte, from gelatin or HPMC), blisters and cartridges for use In an Inhaler 

or insufflator may be formula!ed to contain a powder mi1t Of the compound of the lnvent!on, a suitable 

powder base such as lactose· or starch and a petformance modifier such as J.leuclne, mannllol, or 

magnesium stearate. The laclose may be anhydrous or in the iorm ot the monohydrate, preferably the 
' 

latter. Other suilable e1tciplents lnciude dextr.i.n, glucose, maltose, sorbitol, xylitol, fruc1ose, sucrose and 

trehalose. 

A aiHable solution formulation for use In an atomizer using electrohydrodynamics to produce a 

fine mist may contain from 1 µg to 20mg of the compound of the invention per actuation and the actuation 

volume may vary from 1 µL 10 100µL. A typical formulallon includes a compound of the invenllon, 

20 propylene glycol, sterile water, ethanol and sodium c:hlortde. Alternative solvents which may be used 

instead ot propylene glycol lndude glycerol and polyethylene glycol. 

Suitable Havors, such as menthol and levomenthol, or sweeteners. such as saccharin or 

saccharin sodium, may be added to those fonnulaUons of the invention Intended for Inhaled/intranasal 

administration. 

25 Formulations for inhaled/ln1ranasal administration ·may be formulated to be immediate and/or 

modified release using, for example, poly(DL·lactic·coglycolic acid (PGLA). Modified release formulations 

• include delayed·, sustained·, pulsed-, contrOl1ed·, targeted and programmed release. 

In the case Of dry powder Inhalers and aerosols, the dosage unit is determined by means of a 

valve which detlvers a metered amount Units in accordance with the invention are tyPlca11y arranged 10 

30 administer a meteri!d dose or -puff" containing a desired mount of the compound of the Invention. The 

overall dally dose may be adminislered in a slngle dose or, more usually, as divided doses throughout the 

day. 

RectaVlnlravaglnal Adminlstralion 

Cornpounds of the Invention may be administered rectally or vagrnally, for example, in the form of 

35 a supposilory, pessary, or enema. cocoa butter Is a traditional supposilory base, but various alternatives 

may be used as appropriale. 

Formulations for rectal/vaginal administration may be formulated lo be immediate and/or modified 

release. Modified release formulations incfude delayed·, sustained·, pulsed-, oontrolled-, targeled and 

programmed release. 

40 Ocular Adminis1ra1ioo 
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Compounds of the invenllon may also be adminiS1ered directly to tho eye or·ear, typica!ly in Iha 

form of drops of ·a micronized suspension or SOiution In isotonic, pH-adjuslecl, sterile sa6ne. dther 

formulatlbns sultabl8 fOf ocular and aurai' adm!nlstratlon Include ointments, biodegradable (e.g. 

absorbable gel sponges, collagen) ·and non-biodegradable (e.g. silicone)· implants, wafers, tenses and 

5 particulate or vesicular syStems,_ such as nlosomeS or llposomes. A polymer such as crossed-linked 

polyacrylic acid, po!yvlnylalcohol, hyaluronic · acid, a cellulosic polymer, for example, 

hyd~oxypropylmethylcel!ulose, hydroxyethylcellulose:·. or methyl cellulose, or' a heterOpotysacx;haride 

polymer, for example, gelan gum, may be ino;>rporaled together with a preseivative, such as 

benzalkoriium chforide. Such formulations may also De delivered by iontophoresls: 

10 Formutatlons for ocular/aural administration ~ay be formulated to be immediate andlor modified 

· release. Modlfled retoase fonnulatlons include delayed-, sustained-, p141sed-, controlled·, targeted, or 

programmed release . 

Other TechnoloSi1ts 

Compounds of' the invention may ba combined with soluble macromolecular entities, such as 

15 cyciodextrin and suitable derivatives thereof or polyethylene glycol-containing polymers, in order to 

improve their solubility, di~solution rate, taste-maskilig, bioavailabmty·ancf/or stab~ity for use in any of the 

a!Ofementionecf.modes of administration. 

Drug-cy"clodextnn complexes, for example,; are found to be generally useful for most dosage 
' 

forms and administration routes. Bolh inciuslon and non-Inclusion complexes may be used. As an. 

20 allernatlve to dimct complexation wlth the druQ, the cyclodextrin may be used as an auxiliary additive, 1.9. 

as a carrier, diluent, or solubilizer. Most commonly used for these purposes are alpha-; beta- and 

gamma-cyclodextrlns, examples:of whidl may be found in PCT Publication Nos .. WO 91/11172, WO 

94102518 and WO 98/55148, lhe disclosures of Whi¢1 are ·incorporated her_ein.by reference in their 

entireties. 

25 Dosage 

The amount o1 th9 active compound adminislered will be dependent on 1he subject being treated, 

• the severity ol ttie disorder or condilton, the rate of ~ministratiOn, the disposition of the ccrnpound'and the 

discretion of the prescribing physician. However, an effective dosage fs typically Jn rtte range" of about 0.001 

to about 100 mg per kg b6dy weight per day, preferably about 0.01 to about 35 mglk:g/day, In· single or 

30 divided doses. For a 70 kg human, Uils woukl ~uni lo about 0.07 to about 7~00 mgtday, preferably aboul. 

0.7 to aboul 2500 mg/day. In some instances, dosage levels below rhe lower. limit of the aforesaid range 

may be more than adequate, whil9 in ·Other cases stlD larger doses-_!'MY be used withoUt causing any 

harmful side e~ed, with such larger doses typically divided int~ several· smaller doses tor administration 

throughout !he day. 

35 Kit-of-Parts 

Inasmuch as ii may desirable to administer a oombination of aCtive compounds, for· example, lor 

the purpose of treating a particular disease or condition, il is within the scope of the PreSfi!nl Invention that 

rwo or more pharmaceutical compositions, at least one ot which contains a compound in accordance with 

!he Invention, may conveniently be combined In the form of a kit suitable tor coadministration of Iha 

40 compositions. Thus the kit of the ln\'entlon lneludes two or more sepa~ato pharmacei.rtlcai Compositions, 

at least one ot which conlalne a compound of the invention, and means for separately retainirig said 
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compositions. such as a container, divided bottle, or divided foll packet. An example of such a kit is the 

familiar blister pack used for the packaging of tablels, capsules and lhe llke. 

The kit of the invention is panicular1y suitable for administering different dosage forms. for 

example, oral and parenteral, for administering the separate compositions at different dosage intervals, or 

5 for ~Uating lhe separate composlUons against one another. To assist compUance, the kit typicaAy includes 

directions for administration and may be provided with a memory aid. 

Examples 

In the following examples, QEr means ethyl, "AcQ means acetyl, "Me• means methyl, ·Ms• means 

10 methanesullonyl (CH3S02), ~IPr" nieans isopropyl, "HATU" means 2-(7-Aza-1H-benzotriazole-1-yl)-

1,1,3,3-tetramethyluronlum hexatluorophosphale, "Ph' means phenyl, ·eoc" means tert·butoxycarbonyl, 

"EtOAc" means elhy\ acetate, "HOAc" means acetic acid, 'NEt~· or uE~" means triethylam\ne, "THF" 

means tetrahydrofuran, 'DIC" means dlisoprop}'icarbodllmide, "Hoer means ;iydroxy benzotrlazole, 

'MeOH" means methanol, 'i-PrOAc" means isopropyl acetate, "KOAc" means potassium acetate, "DMSO" 

15 means dlmethylsulloxlde, "AcCI" means acetyl chloride, MCD03" means deuteraled chloroform, "MTBE" 

means melhyl t-butyl ether, "DMF' means dimethyl formamide, "A~CY' means acetic anhydride, "Me3SOI" 

means trime•hylsulloxonlum IOdide, "OMAP' means 4-dimelhylaminopyridlne. ~dppf" means 

diphenylphosphino ferrocene, "DME0 means ethylene glycol dimethyl ether (1,2-dimetho-¥ethane), HOBT 

means 1-hydroxybenzotriazole, EOC means 1-Ethyl-3-{3-dimethylaminopropyt)-cart>odlimlde. 

20 The following examples are given to illustrate the presen1 Invention. It should be understood, 

however, that Iha invention is not to be limited to !he specific conditions or details described In these 

examples. 

Reagenls Can be syn1hesized as shown herein, or are available from commercial sources (e.g., 

Aldrich, Milwaukee, WI; Acros, Morris Plains, NJ; Blosynth lntemalional, Naperville, lL; Frontier Scie11tific, 

25 Logan, UT; TCI America, Portland, OR; Combi·Blocks, San Olego, CA; Matrix Sclentific, COiumbia, SC; 

Acres, Morris Plains, NJ; AHa AGsar, Ward Hlll, MA;.A.pollo Scientific, UK; etc.) or can be synUl&slzed by 

procedures known In the art. 

30 

The synthesis of several specllic reagenls is shown in U.S. Patent Application Serial No. 

10/786,610, entitled "Amtnoheteroaryl Compounds as Protein Kinase Inhibitors~, filed February 26, 2004, 

a11d corresponding intemational applicallon PCTIUS2004/005495 of the same title, filed February 26, 

2004. O!her reagents can De synthesized by adapting lhe procedures therein, end one Skllled in the art 

can readily adapt those procedures to produce the desired compounds. Further, lhese references contain 

general proce.dures and specific examples for the preparation of a large number of heteroarylamlno 

compounds, and one skilled In the art can readily adapt such procedures and examples ID the preparation 

35 of compounds of the present invention. The disclosures of these references are lncorporaled herein by 

reference In their enllreties. 

When a ge11eral or exemplary synthetic procedure is referred to, one skiUed ln lhe art can readily 

determine the appropriate reagents, If not indicated, exlrapotaling trom the general or exemplary 

procedures. Some of the general procedures are given as examples for preparing specific compounds. 

40 One sklHed In the art can readily adapl such procedures to the synthesis of other compounds. h should 

be understood that R groups shown in the general procedures are meant to be generic and non-limiting. 
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and do not COfrespi;md to definitions of R groups elsewhere in this document. Eacti such A groUp 

represents one or multiple chemical moieties that .can be the same or different from other chemical 

inoietles also represented by the same A symbol. One skilled in the art can readily appreciate the range 

of R groups suilable In the.exemplary syntheses. Moreover, reJ)fesentalion of an unsubstituted position In 

s structures shown or referred 10 in the general procedures Is for convenience ~nd does not preclude 

substitution as described elsewhere herein. For specfflc groups that can be present, either as A groups in 

the general procedures or as optional substituents not shown, refer to the descriptions in the remainder of 

this document, Including ttie claims. summary end detailed descriptiOn. 

10 

15 

Some of the ge·neral procedures are shown with reference to synthesis of compounds wherein the 

1 ·(2,6-dlchloro-3·fluorophenyl)-ethoxy moiety is the pure (R)-isomer, and some are shown with reference 

to compounds wherein said moiety is a racemlc mixture. It should be understood that the procedures 

herein can be used to produce racemlc compounds or enanliomerlcally pure (R) Isomers by choosing the 

corresponding racemlC or enaniiomerically pure starting material. 

Select Starting Materials 

5-bromo-3-[1-(2.6-dichloro-3-11uoro1>heny0-ethoxyJ-pyrldln-2-ylamine Cracemate): 

Br 

~ 
F 

1. 2,6-0ichloro-3-fluoroacetophenone {15 g, o.on mot) was stirred in TI-iF (150 mL, O.SM) at ere 
using an Ice bath for 10 min. Lithium aluminum hydride (2.75 g, O.Cl72mo1) was slowly added. The reaction 

was stirred at ambient teinperature for 3. hr. The reat::tion was cooled in Ice bath, and waler (3. ml) was 

20 added drop wisely followed by adding 15% NaOH {3 ml) slowly. The mixture was stirred at ambient 

temperature for 30 min. 15% Na OH (9 ml), MgSO, were added and Iha mixture filtered to remove solids. 

The solids were washed with THF (50 ml) and thO filtra1e was concentrated 1o give 1·(2,6-dichloro-3-

fluoro-phen~)..,thanol (14.8 gm, 95% yield) as a )<'llOW oil. 'H NMR (400 MHz. DMSO-d,) 61.45 (d. 3H), 

5.42 (m. 2H}, 7.32 (m, 1 H). 7.42 (m, 1 H). 

25 2. To a stirred solution of trlphenyl phosphine. (0.2 g, 0.03 mol) and DEAD {13:65 ml of a 40o/o 

solution in toluene) In THF (200 ml) a! 0°C was added a sol~lion of 1-(2,6-dichloro-3-ftuoro-phenyl)­

eltlanol (4.55 g, 0.021 mol) and 3-hydroxy-nltropyr!dlne {3.35 g, 0.023 mo1) in THF (200 ml). The 

resulting bright orange solution was stirred under a nitrogen atmosphere al ambient temperature for 4 

hours at which polnl all starting maleriatS had been consumed. Th_e solvent was removed, and the crude 

30 malarial was dry load9d onto silica gel, and eluted with ethyl acetale·hexanes (20:80) to yield 3·(2,6-

c!ichloro-3-fluoro-benzyloxy)·2-nilro-pyridine (6.21 g, 0.021 mol, 98'Yo) as a pink solid. 
1
H NMR (CDC'3. 

300 MHz) 61.8-1.85 (d, :JH), 6.0-6.15 (q, 1H), 7.0-7.1 (t, 1H), 7.2-7.21 (d, 1H). 7.25-7.5 (m, 2H), 8.0-B.05 

(d, 1H). 

3. To a stirred mixture of AcOH (650 ml) and EtOH (500 ml) was suspended 3-{2,6-dichloro-3-

35 fluoro-benz.yloxy)-2-nltro-pyrldlne (9.43 g, 0.028 mo1) and Iron Chips (15.7 g, 0.28 mol). The reaction was 

heated slowly to reflux and allowed to stir for 1 hr. The r&acUon was cooled to room temperature then 
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diethyl ether (500 mL) and water (500 ml) was added. The solution was carefully neutralized by lhe 

addition of sodium carbonate. The combined organ le extnicts were washed with sat'd NaHCO~ (2 x 100 

mL), H20 (2 x 100 ml) and brine (~ x 1 DO ml) lhen dried (~O~) •. filtered and concentrated lo dryness 

under vacuum to yield 3-{2,6-dlchloro-J.ftuoro-benzy!oxy)-pyrldin·2-y1amlne (9.04 g, 0.027 mol, 99%) as a 

5 light pink solid. 'H NMR (CDC!• 300 MHz) ~1.8·1.85 (d, 3H), 4.9-5.2 (brs, 2H), 6.7·6.84 (q, 1 H), 7.0·7.1 

(m, 1H), 7.2-7.3 (m, 1H), 7.6·7.7 (m, 1 H). 

4. A stirring solution of J.{2,6-dichloro-3--tluon):-benzyloxy)-pyridln-2-ylamine (9.07 g, 0.03 mol) tn 

acalonltr11e was cooled to 0°C using an ice balh. To this solution was added N-bromosuccinimide (NBS) 

(5.33 g, 0.03 mol) portlonwlse.. The reaction was stirred at 0°C 1or 15 min. The reacHon was 

10 concentrated to dryness under vacuum. The resulting dark oil was dissolved In EIOAc (500 ml), and 

purified via sl'flca gel chromatography. The sotvents were then removed In vacuo to yield 5-bro_mo-3·(2,6· 

dichloro·3·fluoro·benzyloxy)-pyridin·2·ylamine (5.8 g, 0.015 mol, 51%) as a white crys1atr.ne solid. 
1
H 

NMR (CDCI,, 300 MHz) ~1.85·1.95 (d, 3H), 4.7·5.0 (br.;, 2H), 5.9-6.01 (q, 1H), 6.8-6.95 (d, 1H), 7.01-7.2 

(\ 1H). 7.4·7.45 (m. 1 H), 7.6·7.85 (d, 1 H). 

15 S·iodo-3-f 1 ·f2.6-dlchloro-3·11uoro-phenv!)·ethoxyJ-pyr!din-2-y!amine (racem ate): 

I 

Al~~ Y1'cr NH, 

F 

To a solution of 3·[1-(2,6-Dlchloro-3-fluoro-phenyl)·ethoxy]-pyridln-2-ylamlne (10.0 g, 33.2 inmol) 

in acelonitrlle (600 ml) and acetic acid (120 ml) was added N-iodosucctnlmlde (11.2 g, 49.8 mmol). The 

mixture was stirred at room temperature tor 4 h and 1he reaction was quenched wllh Na2~0s solution. 

20 After evaporation, the residue was partitioned between ethyl ace1ate and water. The organic layer was 

washed with 2N NaOH solution, brine. and dried over Naiso •. The crude product: was purified on a smca 

gel column to provide 5-iodo·3-{1·(2,6-dk:tlloro-3-Huoro-pheny1)-elhoxyj-pyridin·2·YJamlne (7.1 g, 50o/o 

yleld).MS m/2427 [M+1J. 1H NMA (400 MHz. OMS0-06) & ppm 1.74 (d, J=S.57 Hz. 3 H) S.91·5.99 {m, 3 

H) 6.82 (d, ..b1.26 Hz, 1 H) 7.46 (I, ..b8.72 H,, 1 H) 7.56 (!id, J=fJ.97, 4.93 Hz, 1 H) 7.82 (d, ..bt.52 Hz, 1 

25 H). 

5-bromo-3-!1-(2.6-dlchloro-3-f!uoro-oheny!l·ethoxvl-oyrazin·2·ylamjne fracema.utl: 

Br 

Cl CH3 N~ 
¢(0~:. 

F 

1. 2,6-Dlchloro-3-fluoroacetophel'lone (15 g, 0.072 mot) was stirred in THF (150 ml. 0.5M) at o~c 

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

30 added. The reaelion was stirred at amblent temperature 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 mixture was 
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stirred at ambient 1emperature for 30 min. 15% NaOH (9 ml), MgSO~ were added and the mlxlure filtered 

to remove solids. The soUds were washed with THF (50 ml) and the filtrate was concenlrated 1o give 1-

(2,6-dichlor0-3·11uoro-phenyl)-ethanol (14.8 gm, 95% yield} as a yellow oil. ,H NMR (400 MHz, DMSO· 

d,) O 1.45 (d, 3H), 5.42 (m, 2H), 7.32 (m, 11i), 7.42 (m, 1H). 

5 2. 5-Bromo-3-[l-(2,6-dic:h1oro--3-fluoro-phenyl)-ethoxy)-pyrazln·2·ylamlne was prepared fQllowing 

procedure Q below, from 1-(2,6-dichloro-3-fluoro-phenyl)-elhanol and 3,5-<libromo-pyrazin·2-ylamine. 1H 

NMA (400 MHz, DMSO'd,} 0 1.74 (.d. 3H), 6.40 (m, 1ti), 6.52 (br s, 2H}, 7.30 (m, 1H), 7.48 (m, 1 H}. 7.58 

. (s, 1H); MS mlz3B2(M•1). 

Enan!lomerlca11y Pure Starting Materials 

10 PLE Is an enzyme produced by Roche and sold ttirough Biocatalytlcs Inc. as a crude esterase 

preparation trom pig llver, commonly known as PLE-AS (purchased from Biocatalytlcs as ICR-123, sold 

as an ammonium sulfate suspension). The enzyme is classlfled in lhe CAS registry as a ·•cal'boxytic-ester 

hydrolase, CAS no. 9016-18-6''. The oorresponding enzyme classification number Is EC 3.1.1.1. The 

enzyme Is known to have broad substrate specificity towards the hydrolysis of a wide range of esters. The 

15 lipase activity is determined using a method based. on hydrolysis of ettiylbutyrate in a pH tilrator. 1 LU 

(lipase unit} is the amount of enzyme which liberates 1 µmol titralab1e butyric acid per m!n·ute al 22~. pH 

8.2. The preparation reported herein {PLE-AS;as a suspension) is usually shipped as an opaque brown­

green llquid wllh a declared activity of:> 45 LU/mg (protein content around 40 mglmL). 

( 1 Sl-1-l2,6-dlch!oro-3..fluomphenV1)ethanol 

20 (1S)·1·(2,6-dlci'llorlT3·ffoorophenyl)ethanol, shown. as compound (S-1) In the schemes below, 

25 

was prepared by a combination Of enzymatic hydrolysis Of racemlc 1-(2,6-dlchloro-3-fluorophenyl)ethy\ 

ace~ate, esterification and chemical hydrolysis with inversion according to Scheme B. Racemic 1-(2,6-

dichloro-3-fluorophenyl)ethyl acetate {compound.A2) was prepared according to SCheme A. 

Scheme A 
0 

Cl 0 Cl OH o~c~ 
CH, CH, """' 

CH, 

Cl Cl 
# Cl 

F F A2 

1-{2.6-dighbro-3-fluoroohenvl>e!hanol (A1): Sodium borOhydride (90 mg,·2..4 mmo1) was added to 

a solution of 2' ,6' -dicl'lloro-3'·fluoro-acetophenone ( Aldrich, catalog # 52,294·5) (207 mg, 1 mmol) in 2 ml 

of anhydrous CHJ)H. The reactiori mixture was stirred at room temperature for 1 h then was evaporated 

to give a colorless oil residue. The residue was purified by flastl chromatography (eluting wilh 0~10% 

30 EtOAc in hexanes) to give compound A1 as a colorless oil (180 mg; 0.88 mmol; 86.5% yield): MS (APCI) 

(M·H)' 208; 1H NMR (400 MH:r, chloroform-D) 0 ppm 1.64 {d, J=G.82 Hz, 3 H) 3.02 (d, J=9.65 Hz, 1 H) 

6.97 - 7.07 (rii, 1 H) 7. 19- 7.33 {m, 1 H). 

1-(2.6-diehloro-3-fiuorophenv!)ethv! acetate (A2): Acetic "anhyd!ide (1.42 ml, 15 .mmol) and 

pyridine (1·.7 ml, 21 mmol) were added sequeiltia\ly 10 a solution Qf compound Ai (2.2 g, 10.5 mmol) in 
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20 ml of CH2Cl;i. The reaction mixture was stirred at room temperature for 12h and then evaporated to 

give a yellowish oil residue. The residue was purilled by flash chromatography (eluting with 7--.9% EtOAc 

in hexanes) to glVe comp0und /J2 as a colorless oil (2.26 g; 9.0 mmol; 85.6°/o yield); 1H NMR (400 MHz, 

chlOro!orm-D) i ppm 1.88 (d, .1=6.82 Hz, 3 HJ 2.31 (s, 3 H) 6.62 (q, J:S.82 Hz, 1 H) 7.25 (I, J--8.40 Hz, 1 

5 H) 7.49 (dd, J.B.84, 5.05 Hz, 1 H). 

Scheme B 

CH, 

AZ ' S-2 R-1 

S-2 S-1 

Tei a 50 ml jacketed flask equipped with a pH electrode, an overhead stirrer and a t>ase addition 

10 line (i M NaOH), was added i.2 ml of 100 mM Potassium phosptiate butler pH 7.0 and 0.13 ml or PLE 

AS suspension. lhen, compound A2. (0.13 g, 0.5 mmol, 1.00 eq) was added dropwise and the resulUng 

mixture was stirred at room temperature for 20 h, maintaining the pH of the reaction constant at 7 .0 using 

1 M NaOH. Both the conversion and ee's ol lhe reaction were monitored by RP-HPLC. and stopped after 

SO'Yo starting materlal was consumed (approxima1ely 17 hours under these conditions). The mixture was 

1 S tnen extracted three times with 1 O ml of ethyl acetate to recover both ester and atoohol as a mixture of R-

1 and S-2. 

Methanesulfonyl chloride {0.06 rnL, 0.6 mmol) was added 10 a solution of a mixture of A-1 and 5-

2 (C.48 mmol} in 4 ml of pyridine under nitrogen atmosphere. The reaction mixture was stirred al room 

temperature for 3 h then evaporated to obtain an Oil. Water (20 ml) was added to the mixture and then 

20 EtOAc (20 ml x 2) was added lo extract the aqueous solution. The organic layers were combined, dried, 

filtered. and evaporated to giva a mixture of R-3 and S-2. This mixture was used In the next step reaction 

wi1houl further purification. 1H NMR (400 MHz, chlorotorm-D) 5 ppm 1.66 (d, J=7.1 Hz, 3 H) 1.84 (d, 

' I 
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.J=7.1 Hz. 3 H) 2.09 (s, 3 H) 2.92 (s, 3 H) 6.39 (q, .J=7.0 Hz, 1 H) 6.46 (q, .J=6 6 Hz, 1 H) 6.96 • 7.07 (m, 1 

H) 7.07 • iH (m, 1 H) 7.23 • 7.30 (m, 1 HJ 7.34 (d<I, .J=B.8, 4.60 Hz, 1 H). 

Potassium acetate (0.027 g_, 0.26 mmol) was added to a mixture of R-3 and S-2 (0.48 mmol) in 4 

mL of OMF under nitrogen atmosphere. The reaction mixture was heated to 1 OO°C for 12 h. Water (20 .. 

5 ml) was added lo the reaction mixture and EIOAc (20 ml x 2) was added to extract the aqueous solution. 

10 

15 

The combined organic .layer was dried, filtered, and evaporated to give an· oil of S-2 (72 mg, 61 % yield in 

two steps). Chiratity ee; ~7.6%. 1H NMR {40(} MHz. chlorofonn-D) O ppm 1.66 (d, ~7. 1 Hz, 3 H) 2.09 (s. 

3 H) 6.39 (q, .J=6.6 Hz, 1 HJ 7.02 (t, .J=S.5 Hz, 1 H) 7.22 • 7.30 (m, 1 HJ. 

Sodium me\hoxld9 (19 mmo!; 0.5 M iri methanol) waS added slowly to compound S-2 (4.64 g, 

18.8 mmOI) under a nitrogen atmosphere al 0°C. The resulting mixture was stirred at room temperalure 

for 4 hours. The solvent was evaporated and H20 (100 ml) was added. The cooled reaction mixture was 

neutralized with sodium acetate-acetic add tluffer solution to pH 7. Ethyl acetate (100 ml x 2) was added 

lo extrae1 the aqueous sO\utlon. The combined organic \ayera were dried over Na2S04 , tatered, and 

evaporated to obtain a while solid (4.36 g, 94.9% yield); SFC-MS: 97%ee. 
1
H NMR (400 MHz, 

chtoroform·D) & ppm 1.65 (d, J=G.8 Hz, 3 H) 5.58 (q, J=6.9 Hz, 1 H} B.96 - 7 .10 (m, 1 H) 7 .22 • 7 .36 (m, 1 

H). 

:J..[( 1 R)-1-(2 ,6-dichloro-3:f!uorophenY1lethoxy!-2-nltroRVridioe 

NC\ 
FA('yCH3 

Cl O~ 

.J.J 
02N N 

3-Hydroxy-2-nllf"t?Pyrldlne (175 mg, 1.21 mmo&) and triphenylphosphine (440 mg, 1.65 mmol) were 

20 added sequentially lo a stirred solution of (1S)· 1-(2,6-dlchloro-3·11uorophenyl)ethanol · (229.8 mg, 1.1 

mmol) Jn ·THF (10 ml) under a nitrogen atmosphere. The reaction mixture was maintained at room 

tempera!LJre tor 1 h and then dQsopropyl azo-dica_rboxylate (0.34 ml, 1.65 mmol) was ~dded at O"C. The 

mixture waS stirred tor an ~dditlonal 12 h. The reaction mjxture was evaporated under vacuum 10 give an 

oa. The residue was pllrifled by flash chromatography (eluting with 20-t2S0k EtOAc In hexan.es) \0 gi11e 

25 the title compound as a white solid (321.5 mg; 0.97 mmol; 88.3% yield); MS (APCl).(M+H)+ 331; SFC-MS: 

99.5"roee. 1H NMR (400 MHz, chlorqfOfm-0) 5 ppm 1.85 (d, J=6.6 Hz, 3 H) 6.10 (q, J::S.6 Hz, 1 H) 7.04 -

7.13 (m, 1 H) 7.21 (dd, J=S.5, 1.14 Hz, 1 HJ 7.30 (dd, ..1=9.0, 4.9 Hz, 1 H) 7.37 (dd, ~8.6, 4.6 Hz, 1 H) 

8.04 (dd, ... 4.6, 1.3 Hz, 1 H). 

3.(( 1 R)-1 ·(2, 6-<fiehForo-:J..fluorophenvtlefhoxylpvridln-2-amirm 

NCI 
FA('yCH3 

Cl O~ 

.J..J 
30 H2N N 

Iron (365 ff!Q) was added to a stirred solution of 3·((1 R)-1 -(2,6·dlchlOro-3.fluorophenyl)ethOxyJ-2· 

nitropyridine (321 mg, 0.97_ mmol) In a mixture of EtOH (2 ml) and 2M HO (0.2 ml) at D".C· The resulting 
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solution was heated to 85°C for 2 h. CeHte (0.5 g) was added to the cooled reaction mix1ure. This mixture 

was filtered over a bed of celtte and evaporated to give the ti11e compound as a dark oil. MS (APCI) 

(M+H)' 301. 

5-brOOlQ:3·[1(Rl-C2.6-dichloro-3·fluoro·phenv!)-ethoxvJ-pyridJn·2-Vlamine: 

"' 
GI CHa -P' I 

• ./--...."""- N 

Cl 
. NH, 

The enantlomerically pure A isomer was pre~red as described above tor the racemate, bul using 

the enantlomerically pure S1artlng materials described above. 1H NMR (400 MHz, DMSO-di;) 61.74 (d . 

3H), 6.40 (m, 1H], 6.52 (br s, 2H), 7.30 (m, 1 H), 7.48 (m, 1 HJ, 7.56 (S. 1 H]; MS ""2382 (M+1). 

5-lodo-3-H Rll-12 .6-dlchloro-3-fluoro-pMnv!)-ethoxyJ-pyrldln·Z-V!amioo: . 

I 

µ~,¢. 
~Cl NH2 

F 

Periodic acid (60 mg, 0.24 mmol), iodine (130 mg, 0.5 mmol), and sutfuric acid (0.03 ml) were 

added sequentially to a stirred solution of 3-1(1R)-1 ·(2,&dlchloro-J..fh.lorophanyl)ethoxytpyridln-2-amine 

(0.97 mmo1) in a mixlure of acetic acid {J ml) and H20 (0.5 ml). The resulting solution was healed 10 

BO"C for 5 h. The cooled reaciion mixture was quenc:hed with Na:S03 (80 mg} and basicified wilh 

15 saturated Na~col (2 x 100 ml} to pH 7. CH2Cb {2 x 50 ml) was added !O extract the aqueous solution. 

The comblned organic layers were dried over NazS04 then filtered and concentrated under vacuum. ·The 

residue was purified by flash chromatography (eluting with 35-t40% EtOAc in hexanes) to give the title 

compound as a yenow o~ (254 mg; 0.6 mmol; 61.6°k yield); MS (APCI) (M+H)• 426. 1H NMR {400 MHZ. 

chloroform·D) o ppm 1.61 (d, .!=6.8 Hz, 3 H) 4.66 (s, 2 H) 5.98 (q, J=6.57 Hz. 1 H) 8.96 (d, J=1.5 Hz, 1 H) 

20 7.08 (dd, J=9.0, 8.0 Hz, 1H)7.31 (dd, J=8.6, 4.6 Hz, 1H)7.78 (d, J=1.6 Hz, 1 H). 

5-bromo-3-f(Rl· l -(2.6-diehloro-3-fluoro-Dhenv!}-ethoxvrpyraZ!n-2-Vlam!ne:· 

"' 
Cl CH, N~ 
~o~: 

F 

The liUe compound was prepared acoording to procedure 2, from (1$)-1-(2,6-dichloro-3-

fluorophenyl)ethanol. 1H NMR (400 MHz, OMS0-<16) ~ 7.53(s, tH), 7.48(m, 1H), 7.39(1, 1 H), 6.48 (s, 2H), 

25 6.41(q, 1H), 1.74(d, 3H): LCMS: 381 [M+1]; o-Met Kl: 0.796 µM. 

I 
• ' 
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1-(1-butoxycarbon~)azettdlne-3-carboxylic acid U:l)(AXL016917, 1000 mg, 4.97 mmol) wes 

dissolved in MeOtf (5 ml)/Toluene (20 ml) and then cooled to O°C: TMSCHNN 

(trimethylsilyl<Hazomethane) {7.45 inmol) was then added drop-wtse over is minutes wttl\ some bubbllng 

Qbserved. The color started dear and slowty ~med yellow. The solution was stirred. for 10 ~nutes at 

O"C and then watmed to rOom temperature over 30 minutes. The solution w8.s then concentrated and 

1 o pumped c:>n to remove toluene to afford 1.055 g of 1-t-butyl 3-methyl ezetidine-1,3-dicerboxylate U:.6) that 

~used directly In the next step without beif,g purified (99'Y~ ~ude yleld). 

1:tert·butyl 3-methyl azetidine-1,3-dicarboxytate (1055 mg, 4.90 m_mol)·was dissolved in THF {17 

ml) ~d then cooled to. O"C. MeOH (0.397 ml, .9.80 mmol) and LiBH4 {14.7 mmol) were added 

sequentlal_ty .. The reaction was·warmed to room temperature over 3 h. Then_ 10% aqueOus potassium 

15 sodium tartrate tetrahydrate (Rochelle's Salt) (30 ml) and EtOAc (30 mL) were added and the solution 

stirred at room temperature over 30 minutes. The organic layer was separated and then dried (NaiSCi,) 

and concentrated to afford 674 mg of ~butyl 3-(hydroxymethyt)azetidine-1-carboxylate (1-3) as a crude· 

product (clear. oi~- The product was used directly In the next step without purltication. 

~butyl 3-{hydroxy'!lethyt)azetldine-1-carboxytate (674 mg, 3.60 mmo!) was dissolved.in CH2Cl2 

-20 (13 mL. 0.25M) and then Et3,N {1.0 ml, 7.20 mmol}, OMAP (44 mg, 0.360 mmol), and methanesulfonyl 

chloride (0.31 ml, 3.96 mmol) were added sequentially at O"C with the MsCI additiOn being done slowly .. 

The solution was warmed ton over 1 h. After 15 ~· saturated aqueous NaHCO, {50 ml) was added and 

then the product ~as extracted with CH2Cl2 (2 x 50 ml) and the 'combined organic extracts were washed 

with brine (50 ml), dried (Na2SO,), concentrated, and purified by flash ctiroinatography (Biotage Horizon -

25 10%Et0Acihexanes • 100% EtOAc) to afford 962 mg of 1.1:.!) as an oil (quantitative). 

NaH (95%, 96 mg, 3.99 mmol} was combined. in OMF (10 ml) under Na: at rt. 4-Bromopyrazole 

(533 mg, 3.63-mmol) was then added and the mixture stirred at rt. After 30 minutes (1*4) was added and 

the solution heated to 95"C. ·After 2 h, saturated aqueous NH~CI (50 ml) was added and then ·EtOAc (50 

' ., 
I 

I 
I 
I 
' 
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ml). Th& organic extract was dried (Naz$04) and concentrated, and then run through a short pad of silica 

gel with 50% EtOAcfHexanes to afford 846 mg of crude (1-5) that was used directly In the- next step (74% 

crude yield). 

(H) (846 mg, 2.6B mmol), (1-6) (815 mg, 3.21 mmol), (1,1'-bis(dlphonylprosphino)-

5 terrocene)dlchtoropalladium (106 mg, 0.133 mmoQ, and KOAc (893 mg, 9.10 mmol) were combined in 

OMSO (10 ml, purged with~ for 10 minutes) and then the solution was warmed to BO"C. Alter 16 h, the 

solution was filtered through Celite and then H20 (50 ml) and EtOAc (50 ml} was added. The organic 

phase was extracted and dried (Na2SO,). concentrated, and then passed through a sllica plug with 50% 

EIOAc/Hexane. The solvent was concentrated to afford 1.22 g of crude (1-7) used directly In 1he neXt 

10 step. 

The boronic ester (!:I} (4144 mg, 11.4 mmoJ). (1-8) (2890 mg, 7.60 mmol), 

dlchlorobis(triphenylphosphine}palladium(!I) (534 mg, 0.760 mmol), DME (40 ml, De-gassed lt>r 30 

minutes with N2), and 1 N Na2~ (40 ml, De-gassed for 30 minutes wiftl N2) were combined and healed 

to BO"C. After 16 h, the reaction was cooled to rt and EtOAc (80 ml) was added. The solution was 

15 filtered through celito and then water (60 ml) was added. The organic layer was separated, dried 

(Na2SO"), and concentrated. The product was purified by !lash chromatography to afford 1486 mg of Cl:. 

ID as a Ion solid (36 %). 

1 gram of DOWEX 50WX2-400 ion-exchange resin was prepared by washing It with H.!O (500 

ml), 1:1 H,O/MoOH. MeOH (5X 250 ml), CH,Cl2 (500 ml), and hexanes (500 ml). Tho OOWEX was 

20 then dried in a vacwm oven at 40°C for 1 day. (1 ·9) was dissolved in MeOH and then DOWEX (588 mg, 

1.096 mmo!) was added. The solution was stirred at rt for 2 h. The solution was then filtered and the 

resin was washed with MeOH (3X 200 ml) ~nd the wash was discarded. The resin was then washed 

wlttl 3.5M NH:VMeOH and collected. The solution was then concentrated to afford 374 mg of U:1m as a . 

gummy solid (78%). 

25 To form compc;i1,Jnds of formula <1.:11), the following exemplary procedure can be followed. 1 

30 

35 

molar equivalent of l1:1Q) is dissolved In OMF or CH~12• and then base (3 molar equivalents) anQ'or 

coupling reagent {1.5 molar equivalents) Is added. To the solution is added X-R (1.1 molar equivalent), 

wherf:I Xis, foi" example, Cl, Br, I, OMs, CCCI, CO, COCH, ethylene or carbonate and A Is a desired 

group such as those shown in the examples herein or similar groups. The resultant solution is stirred al rt 

for 4 h. HP and EtOAc are added and the organic phase extracted, dried (Na,iSO~I. and concentrated. 

The crude product can purified by purified by preparative HPLC or other methods well known in the art lo 

afford the product~. 

!,'.2eneri!I Prg~!1!,Jre g 

OH 

<) N(OH)tc 
OH OH o ... 

0 {Bo~)):O/Et~ 0 M.SO,CI 

<> du MeOHIH2 N HO EICH N .Et3NfOMAP 

55 psi H Boe CH,02 Boe 

1:1(52%) l:l (52%) 2-4(91 .. ) 

2-1 
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Y. :~~~~o"c 
l:!t (98%) 

H!.(SS%) 
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'2-g(97%) 

3--Azetidinol (2-2): A reaction mixture of N-benzhydrylazetidin.3-oJ HCI salt {2.78 g, 10.0 mmo1) 

with palladium hydroxide, 20% Pd (dry base) on C (400 mg) in 50 mL of MeQH was hydrogenated at 56 

5 psi for 48 h. The reaction mixture was tillered through Cellte pad and washed well with MeOH. The filtrate 

was concen1rated under vaC1.Jum at room temperature water bath. The residue was treated w.ith ether 

(3x30ml) and the solvent is decanted. The solid was air dried to give 571 mg of HCI salt product (2-2) as 

while solid (52% yield). 1H NMR (400 MHz, OMS0-06) i5 ppm 3.33 (s, 1 H) 3.63 - 3.80 (m, 2 H) 3.93 -

4.09 (m, 2 H) 4.40 • 4.58 (m, 1 H) 6.18 (d, J=B.32 Hz; 1 H). 

10 3-Hydroxy-azetidine-T-carboxllc acid tart-butyl ester (3·31: To a cold (0°C bath) stltred solution of 

15 

compounct <2:g) (570 mg, 5.20 mm~) in 10mL of EtOH was added E13N (1.8 ml, 13.0 mmol) and di-tert· 

butyldicarbonale (1.702 g, 7.38 mmol). The resulting mixture of clear solutJon was stirred al room 

temperature overnight. The reaction mixture was concentrated by vacuum. The residua was portioned 

between EtOAc (200ml) and 0.5N citric acid solution (30ml; brine (30ml). The organic layer was dried 

(Na
2
S0

4
), lhen concentrated by vacuum to give 899 mg (2-:l} as clear oll (52%). 

1
H NMA (400 MHz, 

chloroform-0) a ppm 1.42 (s, 9 H) 3.78 (dd, J=9.47, 4.42 Hz. 2 H) 4.13 (dd, .J.;.9,35, 6.57 Hz, 2 H) 4.49 • 

4.63 (m, 1 H). 

3-Methanesutfonyloxy-azetidine-1-carboxylic acid ten-butyl ester~: To a solution of comPound 

~ (466 mg; 2.69 mmol) with EtsN (0.75 ml; 5.30 mmol) and 4--(dimethylamino)-pyrldfne (33 mg. 0.269 

20 mmol) In 1 O ml of CHzCb at O"C was added methanesullonyl chloride (0.25 m_L 3.23 mmol). The resulting 

mixture of brown CO!or solution was stirred at etc to room temperature tor overnight. The reaction mixture 

was quenched wlll'l NaHc'03 , then partitioned between CHaCb (200 ml) and saturated NaHC03 solLltion 

(50 ml). lhe organic lay~r was dried (N8-:!S04), then filtered through s~ica gel pad, eluted with hexane: 

EtOAc/1 :1; the fQtrate was concentrated by vacuum to give 614mg (2-4) as yellow oil {91%yield). 'H NMR 

25 (4<lo MHz. ctllorolorm-0) 0 ppm 1.43 (s, 9 H) 3.05 (s, 3 H) 4.06 (dd, ,,.10.36, 429 Hz, 2 HJ 4.26 (dd, 

.1=10.36, 6.82 Hz, 2 HJ 5.11 • 5.26 (m, 1 HJ. 
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1-(3-Az.etidine-1-carboxyllc acid ter1-butyl ester)-4·bromoprazole(Z:§): A 5 ml microwave tube 

was charge with compound (2-4) (304 mg, 1.21mmoO;4-bromopyrazole (2-5, 178 mg, 1.21 mmol) and 

NaH 60% in mineral oil (73 mg, 1.82 mmol.) with 2 ml of DMF. The resulting mixture was microwaved at 

1100C for 30 minutes. The reaction mixture was partitioned between EtoAc (200 ml) and saturated 

5 NaHCC>a solution (2 x 50 mL);brine (50 ml). The organic layer was dried (NEb;SO~). then concentrated by 

vacuum to afford 360 mg of (2-6) as yellow oil (98%). 1H NMR (400 MHz, OMS0-06} 6 ppm 1.36 - 1.43 

(m, 9 H) 4.08 (s, 2 H) 4.18 • 4.31 (m, 2 H) 5.12 · 5.22 (m, 1 H) 7.67 (s, 1 H) 8.14 (s, 1 H). 

10 

tert-Butyl 3-[4-{4,4 ,5,5-tetramettlyl-1,3-dioxoborolan-2-yl)-1 H-pyrazol-1-yl]azetldine-1-carboxylate 

<&:fil! A reaction mixture of compound (2-6) (225 mg, 0.74 mmol) and bis(pinaoolate)diboron (&!, 227 

mg, 0.89 mmol) with KOAc (247 mg, 2.52 mmor) In 3mL of OMSO was purged with N:? for 15 minutes, 

then PdCb{dppf)2CHiC12 (30 mg, 2.52 mmol) was added. The resulting mixture was stirred at BO°C under 

N2 for O\'em1ghl. After it cooled down to room temperature, the mixture was filtered through Celite pad and 

washed well with EtOAc. The fi1tr8te was extracted with H:P (2 x 50 ml), brine (50 ml). The organic layer 

was dried {Na;S04), then concentrated by vacuum. The residue was the11 filtered through silica gel pad, 

15 eluted with hexane:EtOAc/3:2 .. The filtrate was concentrated by vacuum to give 250 mg of C2-.8) as a dear 

oil (97o/o yield). 1H NMR (400 MHz, ch\oroform-0) 15 ppm t.16 -1.27 (m, 9 H) 1.28 • 1.34 (m, 6 H) 1.41 • 

. 1.49 (m. 6 H) 4.22. 4.33 (m, 2 H) 4.36 (1, J--..8.59 H~ 2 H) 4.96. 5.13 (m, 1 H) 7.83 (s. 2 H). 

tel'f-Butyl 3-(4-{6-amr no·5·[ 1-{2,6-d ictlloro-3-fluorophenyl)ethoxy]pyridin·3-yij· 1 H-pyrazol· 1 • 

yl}aietidine·t·carboxylate (2·10): A reaction mixture of compound (g:fil (459 mg; 1.31 mmol) and 3-{1· · 

20 (2,6-dichtoro-3-tluorophenyl)ethoxy)·S-iodopyridin-2-am!ne (2-9) (374 mg; 0.88 mmoQ in 13 ml of 

ethylene glycol dimethylether, anhydrous (DME} was purged with N2 for 15 minutes, then Pd(ll)(PPh3)2Cl2 

(46 mg, 0.07 mmol) was added and continued to purge with N2 for another 15 minutes. Another 1.0 N 

Na2C~ solution (3.9 ml; 3.9 mmol) was added after purging with N.? for 15 minutes. The resulting mixture 

was stirred at 85gC under N; for overnight. The reaction mixture was fihered through Celite pad and 

25 washed well with MeOH. The filtrate was concentrated by. vacuum. The residue was partitioned between 

EtOAc (200 ml) and saturated NaHC03 solution (2 x 50 ml); brine (50 ml). The organic layer was dried 

(Na250~). then concentrated by vacuum. The residue was purified by Biotage system (25 ~· 10()Qk 

CH2Cl2: 100% CH2Cl2 to 90% CH2C12 with 10o/o MeOH) to collect the desired fraction to afford 421 mg of 

(2:12) as a brown color grease (92% Yield). 1H NM~ (400 MHz, chloroform-0) 15 ppm 1.17 • 1.26 (m, 9 H) 

30 1.BO • 1.87 (m, 3 H) 4.04 - 4.1B (m, 2 H) 4.20 • 4.33 (m, 2 H) 4.34 • 4.41 {m, t H) 4.79 (s, 2 H) 5.02 (d, 

.1=7.58 Hz, 1 H)7.04 (1, .1=8.46 Hz, 1 H) 7.33 • 7.41 (m, 1 H) 7.44 • 7.52 (m, 1 H) 7.53 • 7.58 (m, 1 H) 7.59 

• 7.65 (m, 1 H) 7.72 • 7.78 (m, 1 H); LCMS calcd for C2,H21!Cl:iFNs03 (M+H) 523, tound 523. 

5-(1-Azetidln-3-yt-1 H-pyrazol-4-yl}-3-[1 ·(2,6-dichloro-3-fluorophenyj)ethoxy) yridin·2·amine (2· 11 l: 

A reaction mixture of compound (£1.Q) (421 mg: 0.81 mmol) with 4.0 M HCI In dioxane (2.0 mL; 8.1 mmol) 

35 in SmL of CH:?Cb was stlrred at room temperature tor 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. hexane, then dried under vacuum to give 275 mg of (2-11) as a sand co!or solid of HCI salt 

(81% yield). 1H NMA (400 MHz, OMSO·D6) 0 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, .1=6.57 Hz, 2 H) 7.09 (s, 1 H) 7.40 • 7.54 (m, 1 H) 7.59 {dd, .#8.64, 5.05 Hz, 1 H) 7.73 • 7.83 

40 (m, t H) 7.86 (s, 1 H) 8.12 (s, 1 H) 9.20 (s, 1 H). LCMS calcd forC,9H18Ct~FNs0 (M+H) 423, found 423. 

J 
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Compounds 'of formula 2-12 can be pr~pared by the following exemplary procedure: To a reaction 

mi>cture ot compound (g:1.1) (1.0 eq.) with EtsN (2.0 eq.) in 2.0 ml of DMF at room temperab.Jre is added 

alkyl bromide (1,1 eq.). The resulting mixture Is stirred under N2 at room temperature for overnight. The 

reacilorl mixture is partitioned between EtOAc (200 m.L) and saturated NaHC03 solution (2 x 50 ml); brine 

' 
5 (50 ml). The organic layer is dried (NaiSO,).:then concentrated by vacuum. The residue is purified by 

10 

15 

Dion ex system (5% to 950/o· MeCN_:Hi() w 0. 1'f,i HOAc buffer) to collect the desired- fraction to afford (&; 

12). 

Alternatively, compounds of tormula 2-12 can be prepared by the fo11owlng e>Cemplary procedure: 

To a reaction solution· of alkyl amine (1.0 eq.) witfi iPr2'EtN (diisopropylethylamlne) (3.0 eq.) In 2.0 ml of 

OMF is added HATU (1.5 eq.). Atter stirring for 30 minutes, compound (&.11) (1.0 eq.} is added. The 

resuhing mixture is stirred at room temperature for overnigtit The re.action ·rnixb.Jre Is partitioned between 

EtOAe (200 ml) and saturated NaHC03 solution (2 x 50 ml) and brine (SO ml). The organic layer Is dried 

(NB.250~) and concentrated by vacuum. The residue is purified by Dionex System {5o/o to 95% McCN:H2') 

w 0.1% HOAc) to collect the deslied product to afford (2-12). 

General Procedure 3: 

D
. M.,SOI 

0 

N8oc ____ .. 

NaHIDMSO 

ll 

I OH 

F--Lt~ N-N~ 
V-c; NH, y NBoc 

___ M_· __ _.. F~3 ~ 4M HCVDmane 

Pd(Il)(PPhJhCl2' V-c~ NH2 CH~1 
N.,co,IDMEJ8S'c 

li(68'%) 

N-N~ ·y l.,....l.eoc 

8 o· ·o 

*" )d(89"') 

OH 

N-N~ y l...~H 

F~~ 
V-c1 NH, . 

ll(63%) 

ten-Butyl 1-oxa..S-azaspiro(2.5Joctane-6-carboxylate ~: A solution Of dimethylsulfoxonium 

20 methvlide was prepared under N2 from NaH 60% dispersion ln mineral oil (440 mg; 11.0 mmol) and 

trimethylsulfoxonium iodide (2.421 g; 11.0 mmot) In 5 ml of anhydrous OMSO. Another solution ot 1-Boc-

4-oxo-1-pipeddincart>oxylate ~ 1.993 g; 10.0 mmol) In 5 ml of OMSO was added dropwise. The 

resulting mixture was stirred. at Ss<'C for 6 hours. The cooled reaction mixture was poured into ice-~O 

and extracted with EtOAc (2 x. 200 ml). The combined organic layers were washed w~ H20 (50 ml); 

25 .brine (5 Oml) and then drlBd (Na2SO,), then Ot?ncentfated by vacuum 10 give 1.4791 g of (3·2) as a yellow 

oi (69% yield). 'H NMR (400 MHz, chloroforrnCD) ~ppm 1.37 • 1.52 (m, 11 HI 1.71·1.84 (m, 2 HI 2.63. 

2.72 (m. 2 H) 3.35 • 3.49 (m, 2 H) 3.62 • 3.78 (in, 2 H). 
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lert-BUtyl 4-hydroxy-4-{[ 4·( 4 ,4,5,5-tetramethyl-1,3,2·dioxaborolan-2-yl)-1 H-pyrazol-1-

y1Jmettlyl}piperidine·1-carboxylate (~:A reaction mixture ol compound (3-2) (214 mg: 1.0 mmol) and 4-

(4,4,5,5-tetramethy\-1,3,2-dloxaboro\an-2-yl)-1H-pyrazole ~ 194 mg; 1.0 mmol) with NaH 60°/o 

dispersion in mineral oil (60 nlg; t .5 mmol) in 3ml of OMF was stirred at 90"C for 3 liours. The reaclion 

5 mixtl.lre was partitioned between EtOAc (200 ml) and saturated NaHC03 solution (50 ml) and brine (50 

ml). The organic layer was dried (Na~04) and concentrated by vacuum to gtve 361 mg of ~ as a 

yellow grease (89% yield}. 1H NMA (400 MHz, chloroform-D) 0 ppm 1.21 - 1.34 (m, 12 H) 1.39 - 1.50 (m, 

9 H) 1.56 -1.78 (m, 4 H) 3.14 (s, 2 H) 3.72 • 3.91 (m, .1=32.34 Hz, 2 H) 4.05 (s, 2 H) 7.65 (s, 1 H) 7.80 (s, 

1 H) B.00 (s, 1 H). LCMS calcd for Ci0H34BN30s (M+H) 408, found 408. HPLC purity 85%. 

10 

15 

tart· Butyl 4-(( 4-{6-amino-5-[1-(2, 6-dichloro-3-fluorOphenyt)elhoxylPyrldin-3-yl}· 1 f?.pyrazol-1-

yl)methyl]-4--hydroxyplperidlne-1 -carbOxylale (3·6): A reaction mixture of compounci ~ (361 mg: O.S9 

mmol) and 3-[1-{2,6·d!chloro-3-fluosophenyl)elllcixy)-5-~dopyrldln-2-smlne (3-5) (378 mg; 0.89 mmol) in 

9.0 ml of ethylene glycol dimethyle1her, anhydrous (DME) was purged with N2 for 15 minutes, then 

Pd(ll){PPh3)2C'2 (32 mg, 0.05 mmol) was added and continued to purge with N2 for another 15 minutes. 

Another 1.0 N Na2C03 solulion (3.9 ml; 3.9 mmcl) was added after purging with N2 for 15 minutes. The 

resulting mfxture was stlrred a1 85°C under N2 for overnight. The reac:Uon mixture was filtere~ through 

Celite pad and washed well with MeOH. The l!ltrate was concentrated by vacuum .. The residue was 

partitioned between EtOAc (200 ml) and saturatee! NaHC03 solution (2 x 50 ml); brine (50 ml). The 

organic layer was dried (N~S04), then concentrated by vacuum. The residue was purified by Olonex 

20 system (2~k to 95% MeCN:Hz() w 0.1% HOAc buffer) to collect the desired fraction to afford 147 mg ot 

~ as a white solid (28% ~eld). 'H NMR (400 Mtiz, DMS0-06) 0 ppm 1.34 • 1.39 (m, 9 H) 1.70 • 1.77 

(m, 2 H) 1.79 (d, .Mi.57 Hz, 3 H) 3.06 (0, .!=12.83 Hz, 2 H) 3.62 (s, 2 H) 4.03 (s, 2 H) 4.79 (s, 1 H) 5.66 

(s, 2 H) 6.06 (O, .!=6.82 Hz, 1 H) 6.66 (0, .!=1.52 Hz, 1 H) 7.44 (t, .!=8.72 Hz, 1 H) 7.51 - 7.58 (m, 2 H) 7.58 

- 7.65 (m, 2 H) 7.73 (d, Jc1.52 Hz, 1 H) 7.76 (s, 1 H). lCMS ailed~' CvH32C~FN50, (M+H) 581, found 

25 581. HPlC purity 87°Ai. 

4-{ (4-{6-amino-S-t 1·{2,6-dlchloro-3-ftucrophenyl)ethoxy}pyrktin-3-yl}-1 H.pyrazol· 1 • 

yl)methylJpiperidin-4-ol (J:Z): A reacllon mixture of compound@:§) (145 mg; 025 mmol) with 4.0 M HCI Jn 

dioxane (2.0 ml; 8.1 mmol) in Smlof CH~'2 was stirred at room temperature for 2.0 hours. The reaction 

mixtur8 was concen1raled by vacuum. The residue was purified by Oionex system (5% to 950/o MeCN:H20 

30 w 0.1°/ii HOAc buffer) to collecl the desired fraction to afford 76 mg of (3-7) as a yellow grease (63% 

yield). 1H NMR (400 MHz, DMS0-06) !5 ppm 1.41 • 1.55 (m, 2 H) 1.59 • 1. 71 (m, 2 H) 1.81 (d, J::6.57 Hz, 

3 H) 2.ae • 3.00 (m, 2 H) 3.02. 3.14 (m, 2 H) 4.08 (s, 2 H) 5.17 (s, 2 H) 6.14 - 6.27 (m, J::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, J=9.09, 4.80 Hz, 1H)7.63 (s, 1 H) 7.76 

(s, 1 H) 7.91 (s, 1 H) 8.51 (s, 1 H) 8.81 (s. 1 H). LCMS calcd tor ~2H24Cl2FNs02 (M+H) 481, found 481. 

35 HPlC purity 98%. Anal. (~zH24Cl2FN~02x2.2HOAcx2.~0) C, H, N. 

Gene@! PrpcedLI re 4: 
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~(74%) 
Pd(dppfh0!1Cl1 

KOAc/DMSOJOO°C 

4-6(9l'iL) 

. 4-8 

. HC98%) 

4-7 (92%) 

6..._ ;,o 
N-Nr-- \ 
1 N-A' 

A I 
A 

Elti"vi 2·((4-bromo-~H-pyrazol-1-yl)methy1)cycl6Propanecarboxylate ~:To a reaction solution of· 

. 5 ethyl 2-lhydroxymethyl)cyclopropanecarDoxytate (4-1) (577 m.g: 4.0 mm~l) with Et;iN (1.1 ml; 8;0 mmol) 

and DMAP (49 mg; 0.4 mmol).ln 12ml of CH2_a~·at O"C was added methanesutfonyl chloride (0.4 ml; 4.B 

mmol). The re suiting mixture of brown color suspension was stirred at. O"C to room tefriperature under N2 

for overnight. The reaction mixture was quenched with NaHC03, then partltlonei;t between C~Cl2 (200 

ml) and saturated NaH~ solution {SO ml); brine (50 ml). The OrganiC layer was. dried {Naf504), Ulen 

10 filtered through sill~ gel pad, eluted with hexane:EtOAc/1 :1. The filtrate was concentrated by vacuum to 

give 880 mg of ethyl 2-{l(methy\sulJonyl}oxy}methyl)cyclopropanecarboxylate as a yellow oil (99% yield). 

1H NMA (400 MHz, chlorotorm-0) ~ ppm 0.91 - .1.02 (m, 1 H) 1.26 (q, .J=S.99 Hz. 3 H) 129 • 1.36 (m, 1 H) 

1.63 • 1.74 (m, 1 H) 1,79 • 1.92 (m, 1 H) 3.02 (s, 3H).3.99 • 4.24 (m, 4 H). 

A reaction mixture of ethyl 2-{l{methylsulfo~yl)oxy)methyl)cyclopropanecarboxylate (880 mg; 4.0 

15 mmol), 4-bromopyrazole ~. 588 mg, 4.0 mmol) and NaH 60% in mineral oil (240 mg, 6.0 mmo1) with 3.0 · . . 
ml of OMF Was formed. The resulting mixture was slirred at 90°C u~der N2 for tour hours. The reaction 

mixture was part\lloned between EtOAc (200 ml) and saturated Na~ sol~~ (2 x 50 ml); brine (50 

ml). The organic layer wa~ dried (Na2S04), I hen concentrated by vacuum. '10 afford 812 mg of (4-3) as a 

yi;i:llow oil (74"/o). 1H NM~ (400 f.'!Hz, chloroforrri-D) O ppm 0.85-(dd, ..1=7.96, 3. 16 Hz, 1 H) 0.8:8 • 0.98 (ni, 

I 

I 

_j 
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1 H) 1.18 • 1.29 (m, 3 H) 1.56 • 1-71(m,1H)1.79 · 1.94 (m, 1H)3.96 • 4.08 (m, 2 H) 4.07 • 4.17 (m, 2 H) 

7.45 (d, .1=3.79 Hz, 2 H). LCMS calcd for C1oH13BrN202 (M+H) 274, found 274. HPLC purity 95%. 

Ethyl 2-{(4·(4,4,5,5·1etramelhyl-1,3-dloxoborolan·2·yl)· 1H-pyrazot·1 ·yl(mathyl) 

cyclopropanecalboxytate (4-4): A reaciion mixture of compound (4·3l (812 mg, 2.97 mmo\) and 

5 bls(pinaoolate)diboron (906 mg, 3.57mmol) with KOAc (991 mg, 10.10 mmol) in 10.0 ml o1 DMSO was 

purged with N2 for 15 minutes, then PdCb:(dppf)2CH2Cl2 (122 mg. 0.15 mmol} was added. The resulting 

mixture was stirred at SO"C under ~for overnight. Alter cooling down to room temperature, ttie mixture 

was filtered through Cellte pad and washed well with EtOAc. The filtrate was extracted with H20 (2 x 50 

ml}, brine (50 ml) .. The organic layer was dried (Na~O.J, then concentrated by vacuum. The residue 

10 was then filtered through silica gel pad, and eiuted with hexane:Et0Ad3:1. The tHtrate was concentrated 

br vacuum to give 945 mg of (4-4) as a yellow oil (98% yield). 1H NMR (400 MHz, chlorotorm-D) 6 ppm 

0.85 (dd, J=7.83, 3.03 Hz, 1 H) 0.90 • 0.96 (m, 1 Hp.20 • 1.24 (m, 3 H) 1.29 • 1.34 (m, 12 H) 1.62 • 1.71 

(m, 1 H) 1.64 • 1.97 (m, 1 H)3.96 • 4.07 (m, 1 H) 4.06 -4.14 (m. 2 H) 4.15 -4.23 (m, J=14.27, 6.44 Hz, 1 

H)7.73(s, 1H)7.77(s,1 H). 

15 Ethyl 2·[(4-{ 6-amlno-S-[ 1-(2,6-dichloro-J..ftuorophenyl)ethoxyl;>yridln-3-yl}· 1 H-pyrezol-1-

yl)mettlyl)cyclopropaneca.rboxylate ~: A reaction mixture of compound (1;SJ (643 mg; 2.01 mmol) and 

3·(1·(2,fi...dichloro-3-fluorophenyl)ethoxyJ·5-iodopyridin-2-amine (4-5) (572 mg; 1.34 mmol) In 20.0 ml ot 

ethylene glyCOI dimelhylether, anhydrous (DME) was purged with N2 for 15 m~nutes, then Pd(ll)(PP~)2Cl2 

(71 ms, 0.1 mmol) was added and continued to purge with N:i for another 1 S minutes. Another 1.0 N 

20 ~~solution· (6.0 ml; 6.0 mmoQ was added aher purging with N2 for 15 minutes. The resulting mixture 

was stirred at 85°C under N2 for overnight. The reaction mixture was filterea through Cellte pad and 

washed wen with MeOH. The filtrate was concentrated by vacuum. The residue was par1itioned between 

EIOAc (200 ml) and saturated NaHC03 solution (2 x 50 ml); brine (SO ml). The organic layer was dried 

(Na~O.), then concentrated by vacuum. The residue was purified by Blotage system (25 M C~2 

25 100%; CH2Cl2 100% to 90% CH2Cl2:1D°/a MeOH) to oollect the desired fraction to afford 600 mg of (4-6) 

as a brown oolorgrease (91°k yield). 1H NMR (400 MHz, DMS0-06) i5 ppm 0.96-1JO (m, 2 H) 1.15 (t, 

J=7.07 Hz, 2 H) 1.74 (s, 3 H) 1.79 (d, J=6.57 Hi, J H) 3.95 . 4.14 (m, 4 H) 5.66 (S, 2 H) 6.08 (d, J=6.57 

Hz, 1 H) 8.88 (S, 1 H) 7.43 (I, J=8.72 Hz, 1 H)7.49 · 7.62 (m, 2 H) 7.73 (s, 1 H)7.B6 (s, 1 H). LCMS calcd 

for CnHz,Ci:zFN."3 (M+H) 494, found 494. HPLC purity 95o/o. 

30 2·{{ 4-(6-amino-S-( 1-(2,6-dichloro·3·fluorophenyl)ethoxy ]pyridin-3-yl}-1 H-pyrazo1-1-

yl)methyl)¢ydopropanecarboxylic acid (!:Z): To a reaction solution of compound ~ (3n mg, 0.76 

mmol) in 5.0 ml o1 MeOH at room temperature under N2 was added another solution o12.0 N NaOH (2) . . 

(1.5 ml, 3.04 mmol). The resulting mixtl.Jre was stirred al BO"C for 3 hours. The reaction mlxture was 

concentrated by vacuum lo remove most o11he MeOH and acidified by 2 M HCI to pH 4.0. The mixture 

35 was extracted with CH2C'2 (2 x 200 ml); tne organic layers were washed with brine (50 ml), and dried 

{Na-zSQ.) and concentr81ed by vacuum to give 324 mg of ~ as a yellow solid. (92% yield). 'H NMR 

(400 MHz, DMS0-06) 0 ppm 0.92 · 1.04 (m, 2 H) 1.57 • 1. 72 (m, 2 H) 1.76 · 1.90 (m, 3 H) 3.98 • 4.18 (m, 

2 H) 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) 

7.94 (s, 1 H) 12.19 (s, 1 H). LCMS calod tor C,,H,,CbFN,O,(M·H) 463, found 463. HPLC purity87%. 

40 2-[(4·{6-amino·S-11 ·(2,6-dichloro-3-fluorophenyl}ethOxy]pyrldln-3-yQ-1 H-pyrazol· 1-yl)meth',1)-N-

me.lhylcyclopropanecarboxamlde ~ (A= Me, A' "' HJ: To a reactiori solution of (i:Z) (1 .0 eq.) wit_h 
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1Pr2EtN (2.0 eq.) in 1.0 ml of DMF was added HATU (1.5 eq:). After stirring for 30 minutes, alk)1amlne 

(1.1 eq.) was added. The resulting mixture was stirred at room temperature for overnight The reaction 

mixture wa!) partitioned between EtOAc (200 ml) and saturated NaHCO:i solution (2 x SO ml) and brine 

{50 ml). The organic layer was dried {NBi!S04) and concentrated by vacuum. The sample was free based 

5 by partitioning between EtOAc (200 m.L) and saturated NaHCO~ solution (SO ml) and brine (50 ml). The 

organic !ayer was dried {NaiSO~) and concentrated· by vacuum. The residue was treated with 1.0 ml of 

H,;O and tyophillzed to afford £4·8>. 

General Procedure 5: 

10 

~(PPh3}2CI;: 

¢¢,' 
UOH 

¢¢,~ Na2COJ. OMEIH20 MeOH:H~ 

af'c ""' N\'t2 
I 

F ~ F §:g 

¢¢,~ 
HOBT, EOC 

DMF 

NH, 

F. 

To a solutlon of 4-(4,4,5,5-tatramethyl-[1,3,2]dloxaborolan-2-yt)-1H-pyrazole (5 g, 25.77 mmol) 

and 2-bromo-2-methyl-propionic acid methyl ester ·(12.6 g, 27.06 mmol) in DMf (85 ml), was added 

15 CSzC03 (12.6 g, 38.65 mmol) .. The reaction mlx!ure was heated to 90DC in an· oil bath overnight. The 

reaction solution was cooled to room temperature, and partHioned between water and ethyl acetate. The 

combined ethyl acetate solution was washed with water five times, dried over Na~o •• and concentrated 

to give the product 2-methyl·2·14·(4,4,5,5-tetramethyl-(1,3,2]dioxaborOlan-2·y1)-pyrazo1· 1 ·yl] proplonic acid 

methyl ester (4.776 g, 63% yield). 

20 To a solution of 3·l1-(2,6-dichloro·3-fluoro-phenyl)·ethoxy)·5-iodo·pyridin·2·ylamine (6.363 g, 

14.901 mmol) and 2..methyl·2•f4·(4,4,5,5-tetramethyl·[1,3,2Jdioxaborolan·2·yl)-pyrazol·1·yl] proplonlc acid 

methyl esler (4.6 g, 15.64 mmol) in DME (27 ml) was added a solution of CsF (6.79 g, 44.7 mmol) in 

J 
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water (9.3 mL). The reaction mixture was degassed 3 times with N2. Pd(dppf)CH2C'2 was added and the 

reaction mixture was degassed 3 times with N2. The reaction was heated to 120"C In the microwave 

(subsequent Pd was added In Intervals of 30 minules until the reaction was oamplete). Water was added 

and the reaction was extracted with EtOAc, dried over Na2S04, and concentrated to give 2-(4-i6-amino-s-

5 [ 1-(2,6-<lieh!oro-3-ft~;·o-phenyl)·ethoxy)·pyridin-3-yl)-pyrazol-1-yl)-2-methyl-proplonic acid methyl ester. 

The crude product v-1~-; purified by a silica gel column chromatography with a gradlen'! of 25%-50% 

EtOAc/hexanes to provide 2-{4-{6-Amino-S-{1·(2,6-dichloro-3-Huoro-phenyl)-ethoxy]-pyridin--3-yl}-pyrazol-

1-yl)-2-methyl.proplonlc add methyl ester (1.46 g, 2t% yield) with a A, 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 solution of 

10 LiOH (450 IT)Q, 16.76 mmol) ln waler (6.25 mL). The reaction was heated to 60CC until LCMS showed 

complete hydrolysis (about 45 minutes}. The MeOH was removed in vacuo and MeOH (2.5 mL} and 

water (1 ml} was eddetl. The pH was adjusted to pH 5 with 1N HCI, in which the )Jtoduct precipitated out. 

The 2-{4-{6-amino-5-[1-(2,6-dich!oio-3-fluoro-phenyl}-ethoxy]-pyridin-3-y!}-pyrazol· 1 ·yl) -2-methyl-propionic 

acid product was obtained after filtratlon (2.825 g, quant). 

15 To a solution of 2·(4-{S.amino-S-{1-(2,6-dlchloro-3-fluoro-phenyl)-ethoxy)-pyridin·3-yl}-pyra:r:ol-1· 

yl)-2-methyl-propionic acid (1.00 g, 2.20 mmol) in DMF {5.5 ml) were added HOBT (300mg, 2.20 mmol), 

EDC (633 mg, 3.30 mmol), and N,N·dimethyl-propane-1,3-diamlne (225 mg, 2.20 mmol). The reaction 

was stlrred overnight at room temperature. The reaction was then purified by reversed phase C· 18 prep 

HPLC eluting with acetonltrlle/water with b.1% acetic acid to afford 2·(4·{6-amlno-5-[1·(2,6-dlchloro-3· 

20 ~uoro-pheny1)-othoxy]-pyndin-3·yt)·pyrazoi·l·yt)·N-(3-<lime1hytamino-propyi)-lsobutyramlde (170 mg, 14% 

yield). 

25 

General Procedure 6: 

,, 
a cH, A 

Ma,iy·1. 
YC1 NH.z 

F 

OMF 

"' 
Cl CH3 A 
M;;Jy'~. yCI N(Boc)2 

F 

d 
N-N 

y 
"" 

Pd(dppf)~ 

t<OAdOMSO 

J 
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4M HCl/dioxane 

To a solution o1 5-bromo-3·((R)·1·{2,6-dichloro·3-Huoro-phenyl)-ethoxy}-pyridin-2-ylamine (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-dimethylamlnopyridine (0.793 g, 6.49 mmol). The reaclion was stirred at ambient temperature for 

s 18 hours under nitrogen. To the mixture was added saturated NaHC03 solution (300 ml), and extracted 

with EtOAc (3x250 ml): The combined extracts were washed INith water (5x100 ml), sat NaHC03, and 

brine, then dried over Na2SO.. After filtration, evaporation, and high vacuum drying, di-boc protected S­

bromo-3-[(RJ· 1 ·{2,6-dich1oro·3-fluoro-phenyl)·ethoxy]·pyridin-2-ylamine was obt~lned as an off-white foam 

solid (19.59 g, 100% ~eld). 'H NMR (DMSO-d• 400 MHz)~ 8.18 (d, 1H), 7.6S. (d. 1H), 7.59 (dd, 1H), 

10 7.46 (t, 1H), 6.25 (q, 1H), 1.75 (d, SH), 1.S9 (S, 9H), 1.19 (s, 9H). 

To a solution of the dl-boc protected 5-bromo..a.((R)-1-(2,6·dlchloro-3-fluoro-phenyl)-ethoxy]­

pyridifl.2-ylamlne (19.58 g, 33.76 mmol) In OMSO {68 ml) was added potassium acetate (11.26 g, 114.78 

mmol) and bls(plnaoolato)c!ibor9n (10.29 g,· 40.51 mmol). The mixture was degassed and charged with 

nitrogen three times, then Pd(dppl)Cl2.CH,:C~ (1.38 g, 1.69 mmol) was added. The reaction mixture was 

15 degassed and charged with nitrogen three times. and then stirred at acre oil bath under nitrogen for t2 

hours. The reaction was cooled to ambient temperature, diluted with ethyl acetate (100 mL), and filtered 

through a cellte pad wtiich was washed with ethyl ac_etate. The combined ethyl acetate solution (700 ml) 

wa.s washed with water (5x100 mL), brine (100 ml). and dried over Na2SO,. After filtration and 

concentration, lhe residue was purified on a silica gel c:olumri eluting with EtoAc/Hexane (0%-50o/el to 

20 provide di·boc protected S-[ ( fl)-1-(2, 6-dichloro-3-fluoro-phonyl)-elhoxy)-5-14 ,4,5,5-tetreme111yl­

[ 1.3.2Jdioxaborolan-2-yl)-pyridin·2-ylam!ne as a foam sold "(20.59 g, 97% yleld). 1H NMR (DMSO-de. 400 

MHz) a 8.20 (d, 1H), 7.70 (d, 1H), 7.63 (dd, 1H), 7.47 (t, 1H), 6.20 (q. 1H), 1.7S (d, SH), 1.50-1.lS (m. 

SOH). 

To a solution o1 di·boc protected 3-((R)-1-(2,6-dichloro-3--fluoro-phenyl)-ethoxy)·S-(4,4,5,5-

25 tetramettiyl-{1,3,2Jdloxaborotan-2-yl)·pyrid!n-2-ylamine (20.34 g, 32.42 mmol) in CH;Cl2 (80 ml) was 

added a solution o1 dry HCI in dioxane (4N, 40.5 ml, 162 mmol). The reaction solution was stirred at 

40"C oil bath under nitrogen for 12 hours. The reaction mixture was cooled 10 ·ambient temperarure, 

diluted with EtOAc (400 ml), lhen washed carefully but quickly with saturated NaHC03 until the water 

layer was basic (pH>8). The organic layer was washed with brine, and dried over Ne2S04• After filtration, 

30 evaporation. and high vacuum drying, 3-l(R)-1-(2,6-dlchloro-3-ftuoro-phenyl)-ethoxy]-5-(4,4,5,5-

tetramethyt-(1,3,2}dioxab0rolan-2-y1)-pyridln·2·ylamine was obtairied as an off-white foam sOlid (13.48 g, 

97"k yield). 
1
H NMA {OMSO·d~. 400 MHz) 0 a.01 (d, 1 H), 7.27 (dd, 1H), 7.17 (d, 1H), 7.03 (1, , H), 6.12 (q, 

1 H), s.oa (bs. 2HJ, 1.81 (d, SH), 1.30 (s, GHJ. i.26 (s. GHJ. 
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To a stirred solution of 3-[{~·1·(2,6·dichloro-3·fluoro-phenyl)-ethoxy)·5-(4,4,5,5-tetramethyl­

{1,3,2]dioxaborolan-2-yl}-pyridin-2-y!amine (4.2711 g, 10.0 mmol) and 4-{4-bromo-pyraml-1-yl)-plperidine· 

1-carooxyllc acid tert-buty1 ester (see procedure 11) (3.9628 g, 12.0 mmot) in OME (40 ml) was added a 

spJutlon or Na2~ (3.1787 g, 30.0 mmol) in water (1 a ml). The solution was degassed end charged with 

5 nitrogen three times. To the solution was added Pd(PPh3)2C12 (351 mg, 0.50 mmot). The reaction 

solution was degassed and charged with nitrogen again lhree times. The reaction solution was stirred at 

B7"C oll bath tor about 16 hours (or until consumption of the borane pinacol ester}, cooled to ambient 

temperature and diluted with EtOAc (200 ml), The reaction mixture was 1iltered through a pad of celite 

and washed with EtOAc. Tile EtOAc solut\on was washed with brine, dried · over Na:iSO.. and 

10 concentrated. Tile crude product was purified on a silica gel column eluting with Et0ACl1lexane system 

(0% EtOAc to 1 OO'Yo EtOAc) to afford 4-(4·{6-amlno-5·[(R)· 1-(2,6-<iichloro-3-fluoro-phenyl)-etlloxy]·Pyridin· 

3-yn-pyrazol-1 ·yl)-piperidine-1-carb.oxylic acid tert-butyl ester (3.4107 g, 65% yield, -95% purity) with a Rf 

of 0.15 (50% EtOAc/Hexanes). MS nv'o 550(M+1)~. 
To a solution ot 4-( 4-{&amin'o-5-[ ( R)-1 ·(2,6-dichloro·3·fluoro-phenyl)·etlloxy]·pyridin·3-yl}·pyrazol· 

15 1·yl)-ptperidine-1-carbOK)'lic acid tert4>utyl ester (566.7 mg, 1.03 mmol) in methanol (S ml} or 

dichloromethane (30 ml) was added 4N HCVdloxane (15 ml). The solutiol'I was stirred for about 1 hour 

or until the de-protection was complete. The solvents were evaporated and the residue was dissolved in 

methanol and purified on a reversed phase C-16 preparative HPLC eluting with acetonitrile/Water with 

0.1% acetic acid tram So/o to 30°/o with a linear gradient. After lyophilfzatron, 3-((R)·1-(2,6-dlchloro-3· 

20 lluoro-phenyl}-ethoxy)·S-(1·piperidin-4·yl·1H-pyrazol-4-yQ-pyridin-2-ylamine acetate was obtained as a 

white solid (410 mg, 78% yield, 100"k HPLC purity, 96.4o/o ee). 1H NMR (DMSO-d6, 400 MHz)~ 7.84 (s, 

1H), 7.68 (d, 1H), 7.50 (dd, 1H), 7.46 (s, 1H), 7.37 (I, 1H), 6.83 (d, 1H), 6.02 (q, 1H), 5.57 (bs, 2H), 4.09 

(m, 1H), 2.98 (m. 2H). 2.53 (m, 2H), 1.88 (m, 2H), 1.82 (S, 3H), 1.73 (0, 3H), 1.70 (m, 2H). MS m/e 450 

(M+1)'. 

25 
General Procedure 7: 

F 

I "' ,, 
F 

~OH 

0 
WOH zH-N 

MoOH: H2') (4:1) 

"- N 

""' F 

To a suspension of 3-[1-(2,6-0lchloro-3-fluoro-phenyl)-ethoxy}-5-{1-pipelidln+yl-1H-pyrazo\-4-

yl}-pyridin·2-ylamine as the HCI salt (procedure 6) (150 mg, 0.2SS mmoQ in CHzCl2 (2 ml) was added 

30 NEt.:i (0.121 mL, 0.863 mmo\) and stirred for 30 minutes at room temperature. The reaction was cooled to 

O"C and acetic acid chlorocarbonylmethyl ester was added and stirred for 1 hour at room temperature. 

The reaction was monitored by LC-MS and after complete conversion to the desired product., water (2 ml) 

was added. The reaction was extracted with EIOAc (4 x 10 ml), dried over NCl2SO,, and concentrated to 
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give quantlta1lve yield of acetic acid 2·[4·{4-{6-amlno·S·l1-(2,6-dlchklro-3-fluoro-phenyl)·eth0xy]-pyridin-3-

)'l}·pyrazol-1-yl)-piperidin-1·yt)-2-oxo-ethyl ester (164 mg, quan·t). 

To solution of acetic acid 2-14·(4-{6-amino-5-[.1-(2,6-dichloro-3-flui:lro-ph9nYl)-ethoxy]-pyridin·3·yij­

pyrazol-1·yl)-piperldln-1-~]-2-0X<rethyl ester (164 mg, 0.298 mmol) In MeOH (4 mL) was added LIOH (7 

5 mg, 0.296 mmol) dissolved ln 1 mL of water. The reaction was stirred for 30 minutes a1room1empera1ure 

in which LC-MS showed complete conversion to the 1·[4-(4·{6-amino·5{1-(2,6-dichloro·J..fluoro-phenyl)· 

ethoJCYJ-pyrldin-3-yl}-pyrazol-1-yl)-piperidin-1-ylj-2-hydroxy-ethanone. The product was purified on a 

reversed phase C-18 preparative HPLC eluting with acetonitrile/water having 0.1% acetic acid from t0% 

to40%. 

10 

General Procedure B: 

Al,3.:·1~ 
Vc1 NH2 

F 

1. B~HF al O"C 

2. aq.6.0NHCllH201Me0H 
r.l 

H~ : IN 

NH ' 
F 

A 100 ml of flask with a stlr bar was dried in an oven and cooled In a dfy nitrogen atmosphere. 

The flask was equipped with a rubber syringe cap. The flask was immersed in an. Ice-water bati under 

15 nitrogen, and t.6 ml (1.6 mmo!) of 1.0 M borane so1U1io·n ln THF was introduced. 'Then·2·(4-{5·Amlno-6-

[ 1 ·{2,6-cJichloro-3-fluoro·phenyl)-ethoxy]-pyrazin-2-yij-pyrazo!· 1 ·yl)·2·methyl-propioni? 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 6 N HCI (1.1 ml) was added slowly, and then HP 

(1.1 ml} and MeOH (7.4 ml) were introduced. The reaction mixture was stirTed c:onUnually overnight. 

20 Most of solvents were evaporated In vacuo. and then a 1 N NaOl-4 solution was used to adjust pH to 11. 

Water was added, and the solution was extracted with EtOAc (3x30ml) and dried over N32SO,. After 

filtration and concentration, the crude product was purified withe. re'lerse phase preparative HPlC eluting 

with acetonltrile~ater containing 0. 1 'Yo acetic acid· from 10% to 60,-o. After lyophillz.aUon ot the pure 

fractions, 2-(4·{6-ami no-5-[1-{2,6-dichloro-3-lluoro-phenyl)-ethoxy}-pyridin-3·yl}-pyrazol-1-yl)·2-methy1-

25 propan-1-ol acetate was obtained as a white solid ( 21mg. 22% yi~!d). 

N~ 
~N 

NH, 

_f'Y'oH 
+.R °V 

. N~ 
i('V"'oJyN 
A~ . NH, 

NaH/THF 

Reflux 
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To an ice cooled solution ct substituled benzyt alcohol (1.0 molar equiValent) and anhydrous 

tetrahydrofuran (0.14 M} Is added sodium hydride {1.0 molar equivalent) slowly under nitrogen 

atmosphere. After stirring for 30 mtnutes, 3,S·dibromopyrazln-2-ylamine (1.0 molar equivalent) In 

tetrahydrofuran (0.56 M} is added via an addition funnel at a fast dropwise rate. Once the addition is 

5 complete the Ice bath is removed and the reaction refluxed under nitrogen and monitored by reversed 

phase HPLC. After 18 h HPLC typically shows thal the majority of Iha starting 3,5-dibromopyrazln-2-

ylamine has been consumed and the reaction ls allowed to cool to room temperature. The reae1lon 

mixture Is concentrated, diluted wilh ethyl acetate, and washed with brine. The organic layer is dried over 

anhydrOtJs magnesium sulfate and concentraled in vacuum. The crude product is purified using a silica 

10 gel eluling with 1:1 ethyl acetate/dlchloromettiane lo yield the 5-brom6-3-{subslituted-benzyloxy)-pyi-azin-

2-y\amlna as a while solid in 60-90"/,, yield. 

• General Procgdure 10 

R 

o~ 
NH 

' 
Y:CHorN 

Pd(Pl'h,)2C1, 
DMEINa,COJH,0 

60°C 

Aryl Boronic acid 

15 A mixture of 5-bromo-l-(subslituled-benzyloxy)-pyridln-2-ylamine or 5-bromo-3-(subs1ituted-

benzyloxy)-pyrazin-2-ylamine (1 molar equivalen1), substituted 4-pyrazolyl boronic acid or ester {1.2 molar 

equivalent), bis(trlphenylphosphlne) palladium II chloride (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 limes, and then heated to reflux under nitrogen overnight The reaction is cooled to 

20 ambient temperature and diluted with ethyl acetate. The mixture is washed with water, brine, dried over 

Naz$()4, and purified on a silica gel column to afford 5-(substituled pyrazol-4-yl)-3-(substltuted-

• benzyloxy)-pyridin-2-ylamine, or S·(subslituted pyrazol-4-yl )-3-(substituted-benzyloxy)-pyrazin-2-ytamlne. 

Genera.I Pracedvre 11: 

i 

Q 
OH 

25 

N-N 

T y (-j ,, 
'( OMF 

"'" 

_J 
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1:1 TFA/CH2~ Mel. Et3N 

DMF 

To a stirred solution of 4-hydroxy·piperidine-1-carboxylic acid te'1'-butyl ester (7.94 g, 39.45 mmol) 

in CHzCli (100 ml), cooled to OOC, was slowly added NEta (5.54 ml, 39.45 mmol) followed by methane 

sulfonyl chloride (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). Extraction with CH2Clz (3 x 30 ml) 

followed by drying (Na2S04) and removal of the solvent in vacuo afforded 4-methanesultonyloxy· 

plperldlne·1·carboxyllc acid·tert-butyl ester as a white solid (11.00 g, >99"k yield). 
1
H NMR (CDC!a, 400 

MHz) i 4.89 (m, 1H), 3.69 (m, 2H), 3.31 (m, 2H), 3.04 (s, 3H), 1.95 (m, 2H), 1.83 (m, 2H), 1.46 (s, SH). 

To a stirred solution of 4-bromo-pyrazole (10.44 g, 71.03 mmol) in anhydrous DMF (96 ml}, 

10 cooled to 0°C, was slowly added NaH (60o/o in mineral oil) {3.13 g, 78.133 mmol). The solution was 

stirred for 1 hour at o~c. 4-Methanesulfo11yloxy·pipericfine·1·carb0xylic acid tert-butyl ester (19.82 g , 

71.03 mmol) was added slowly and the reaction was heated lo 100"C overnight or untH consumption of 

the pyrazole by NMA. The reaction was cooled to room temperature ·and water added (20 ml) followed 

by extraction with EtOAc. The combined extracts were washed with saturated aque~ NaCl (4 x 20 ml). 

15 dried with N"250, and concentrated 10 afford 4-(4.-bromo-pyrazol-1-yl}-plperidlne-1-carbOxy~c acid tert· 

butyl ester as an orange oil. The oH was purified using silica gel chromatography eluting with 10% 

EtOAclhexanes to 25°/o EtOAclhexanes to pn;>vide 4-(4·bromo-pyrazol-1-yl)-piper1dlne·1-carboxy1lc acid 

tert-butyl ester as a white solid {10.55 g, 45% yield) with a A1= 0,4 (25"/o EtOAclhexanes, using iodine as 

the s1a;n). 'H NMR (CDCI,, 400 MHz) o 7.46 (s, 1H), 7.43 (s, 1H), 4.23 (m, 3H), 2.88 (m, 2H), 2.10 (m, 

20 2H), 1.98 (m, 2H), 1.47 (s, 9H). 

To a solutjon of 4-(4-bromo-pyrazol·1·yl)-piperidine-1-carboxY!lc acid tert·butyl ester (500 mg, 

· 1.515 mmol) in CH2C12 (3 ml) was added TFA (3 ml). The reaction was sti_rred at room lemperature until 

lCMS indicated completion of the reaction. The solvents were remove<! ln vacuo, and the residue was 

dissolved in MeOH (15 ml). The pH of the solution was adjusted to 9 with hydroxide reSin to afford 4·(4' 

25 bromo-pyrazot-1-yl)-piperidine. 

To a solution of 4-(4-bromo-pyrazol-1-yl)-plperidine (375 mg, 1.63 mmol) in DMF (3.26 ml) was 

added NEta (23(} i.iL. 1.63 mmol) and stirred for 5 minutes. Methytlodlde (Mel) (1.63 ml, 1M Mel in DMF, 

frestily made) was added and the reaction was stirred overnight at room temperature: Water was added 

and the solution was extracted with EtOAc (4 x 10 ml). The organic solution was washed with brine, 

30 dried with Na2S04, concentrated. and dried in vacuo to afford 4-(4-bromo-pyrazol· 1·yl)· 1-methyl-piperidine 

(251 mg, 63% yield). 

General Procedure 12: 
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a CH3~ 

' ""' 
To a solution of 3-[(R)-1-(2,6-dichloro-3-fluoro-phenyQ-ethoxy)-5-(1 H-pyrazol-4-yl)-pyrazln-2-

ylamine (295 mg, 0.80 mmol) In anhydrous OMF (4 ml) was added NaH (60°/o in mineral oil. 30.7 mg, 

0.80 mmot). The mixture was stirred at ambient temperature undi::- ~1!Uogen for 0.5 h, and then 4-

5 methanesutfonytoxy-piperidine-1-cafboxylic acid tert-butyl ester (223.5 mg, 0.80 mmol) was introduced . 

The reaction mixture was heated to 90"C oi! bath tor 0.5 h under nitrogen, and cooled to ambient 

temperabJro. Water was added slowly to the mixture, which was extracted with EtOAc, washed with 

brine, and dried over Na~O,. The crude product was purified on a silica gel column to provide 4-(4-{S-­

amlno-6-{(R}-1-(2,6-dichloro-3-lluoro-phenyl)-ethoxy}-pyrazin-2-yl}-pyrazol-1-yl)-p iperidine-1-ca.rbOxyllc 

10 acid tert-butyl ester as a white solid (265 mg, 59'Yo yield). 

To a solutlon of 4-( 4-{5-amlno-6-[1·(2,6-dich!oro-3-fluoro-phenyQ-ethoxyJ-pyrazin·2-yl}-pyrazol·1 • 

yl)·piperidioo·1-carboxylic acid tert-bu1yl ester (265 mg, 0.48 mmol) in CH2Cl2 was added 4N HCVdioxane 

(4 ml). The mixture was stirred at ambient temperature for one hour. After evaporation, the residue was 

dissolved In methanol (2.5 ml), and was purified on a reverse phase C-18 reparative HPlC elutlng with 

15 acetonltrlle/water containing 0.1°/o acetic acid with a linear gradient of 10%-400/o. After lyophmzatlon, 3· 

((R)-1 ·(2, 6-dlchloro-3-fluoro-phenyl)-ethoxy]-5· ( 1-piperldin-4-yl-1 H-pyrazol-4-yl)-pyrazin·2·ylamlne acetate 

was obtained as a white solid (125 mg, 51'Yo yield). 

Geo~ral Procedure 13: 

OH 

01..cH, 
N-N 

20 

H,<:, 
N-CH3 

H2NJ""" 

HATU, E13"<1 

OMF 

0-{7-azabenzotrlazol-1-yl)-N,N,N',N'-tetramethyluronlum phosphorus pentafluorlde (HATU) (SS 

mg, 0.17 mmol) was added to a solution ol 2-(4-{6-Amino-5-(1-(2,6-diehloro-3-fluoro-phenyl)-ethoxy]· 

pyridin-3-ylt-Pyraz.ol·1·yl)·propionlc acid {69 mg, 0.16 mmol), triethylamine (0.024 ml, 0.17 mrnot) and 3-

25 dimethylamino-propylamine (0.022 ml, 0.17 mmol) In 1.6 ml of DMF. After stirring for 3 hours, the 

reaction was concentra1ed by rotary evaporation. The residue was purified by silica gel chromatography 

using gradient elution of dlchloromethane, methanol, ammonium hydroxide to anord 2·(4-{6-Amlno-5·(1· 

I 
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(2 ,6-didlloro-3-f!tloro-phenyl)-ethoxy]-pyridin-3-yl}-pyrazol-1-yl)-N-(3-dimethylamlno-prop~)· 

proplonamide. (41 mg, 50%). 

General Procedure 14; 

\4-1 14-2 

Compound 14-1 (1.3 molar e1:1uiWi"ent) is added to a solution of aryl halide (0.21 mmol) In 3 ml of 

DME. The mixture is purged with nitrogen several times and then dlchlorobis(triphenylphosphlno) 

palladium (ll) {0.05 mol.ii.r equivalent} Is added. Sodium carbonate (3 molar equivalent) In 0.6 ml of H~ 

Is added to the reaction mixture and 1he resulting solution heated to asgc for 12 h. Water is added to the 

reaction mlxture to quench the reaction. ElOAc is then added to extract the aqueous solution. Ory EIOAc 

layer over Na2S04• The Na2S04 is filtered off and the filtrate evaporated to give a dark brown oil residue. 

The residue is purified by srnca gel chromatography (eluting with CH30H, CH2Clo:, E10Ac, and hexanes) 10 

give desired product, compound M:2. 

General Procedure 15: 

-+--f' 
1) Pd(dppt)z('.lz 

Cs2C03 
A< 

o"B.o ~I CH3~ A<X + DME -t.fco ,N C! CH:i~ F -fi:co ,N 
I NH2 

F 
Cl NH2 2) HCVDloxane 

This general procedure is illustrated for the specific example of (El-amlno·3-aza-bicyclo(3.1.0]hex-

3·yl}-( 4·[6-amino-5-[1 -(2,El·dichloro-3-lluoro-phenyl )-ethoxy}-pyrldln-3-yl)-phenyl}-methanone, but can be 

20 adapted to form other corripounds by appropriate choice cf aryl halide or heteroaryl ha'lide ArX. 

To a mixture of (3-(4-iodo_..renzoyf)·3-aza·bicyclo[3.1.0)hex·S-yJ]-carbam1c add tert-buryl ester 
(100 mg, 0.234 mmol) and 3-!1-(2,6-dichloro-3.fluoro-phenyl}-ethoxy]-5-(4,4,5,5·tetramethyl· 

!1,3,2Jdioxaborolan-2-yl)-pyridin-2-ylamine (100 mg, 0.234 mmol) in DME {2 ml) was added 

Pd(dppf)i02.CH:iC~ (10 mg, 0.012mmol) and CsiC03 (351 mg, 0.702 mmoQ. The mixture was bubbled 

25 with nitrogen for 10 min then microw·aved at 150°C for 30 min. L~MS checked that the reaction was 

completed. The crude reaction mixture was diluted with ethyt acetate followed by washings with water 

ani:I brlne. The solution was dried over MgS04• Purificatlo"n by prep-HPLC afforded a solid. The solid was 

sl\rredwith 4 N HCl!dioxane (3 ml) for 3 hr at room temperature. Remo11al of the volatiles ~d to a residua 

that was purif°ied by prep-HPLC .to afford (6·amino-3-aza-blcyclo(3.1.0]hex·3·~)-(4-{s..amlno-5-{1-{2,6· 

30 dich1oro-3·fluoro-phenyl)-ethoxy}-pyridin-3·yl)·phenyt)-methanone (30 mg; yield 26%). 

General Prncedure 16: 
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H3C, 

)N-Boc. 

HO 

DEAD 

PPh3 
THF 

H3q 
)N-Boc · 

N-N 

y 
Br 

PCT/IB2003/002695 

Olethylazodicarboxylale (0.48 ml, 3.1 mmol) was added to a O"C solution of triphenylphospt'line 

(0.80 g, 3.1 mmol) in THF (20 ml). After stirring lor 5 minutes, 4-bromo-pyrazole (0.30 mg, 2.0 mmol) was 

added. After another s minutes of stirring, {2-hydroxyeUlyl)-methyl-carbamic acid ten-butyl ester (0.45 g, 

5 2.6 mmoij was added. The reaction was allowed \{1 warm 1o room temperature and :.t1r ovemighl The 

reaction was cooled to 0°C and fillemd. The filtrate was concentrated by rotary evaporation. The residue 

was purified by silica gel chromatography using gradient elution of dichloromethene, trthyt acetate to 

afford {2-(4-bromo-pyrazol-1-yl)-ethy1]-methyl-carbamic acid tert-butyl ester (541 mg, 87%). 

10 General Procedure 17: 

N-NH 

y 
Br 

0 
+ c10 ,.CH3 

. ~ 0 
NaH 

DMF 

H3C 
b 

O~CH3 
N-N 

y 
Br 

Sodium hydride (0.12 g, 4.9 mmol) was added to a solutlori of 4-bromo-4H-pyrazole (0.60 g, 4.1 

mmol) in DMF (10 ml}. After stirring for 10 minutes, a solution of 2-chloro..propionlc ecld methyl ester irt 

OMF (4 ml) was added. After stirring for 4 hours, l~e reaction was partitioned between ethyl acetate and 

15 water. The phases were separated and 1he aqueous phase was extracted with ethyl acetate. The 

combined organic phases were dried over MgS04 and concentrated by rotary evaPoratiori. The residue 

was purified by silica gel chromatography using gradient elution of ethyl acetate and hexanes to afford 2-

{4-bromo·pyrazol-1-yl)·propionJc acid methyl ester (733 mg, n%). 

20 Ge°'ml ErocedJ:!re 18: 

H3C, 
0 OH 

O~CH3 O~CH3 
N-N N-N 

r 
UOH, H20 

Cl CH3 MeOH, THF 

F&~ F'C(o 
Cl 

NH2 Cl 
NH, 
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A solution of LiOH (34 mg, 1.4 mmol) in water (0.4 ml) was added to a solution of 2-(4-{6-Amlno-

5-{1-(2,6-d.i<;hloro-:)...fluoro-phenyl)-ethoxy]-pyridin-3-yl}-pyraiol-1-yl}-proplonic . acid methyl ester (70 mg, 

0.15 mmol) in a mixture THF (1.5 mL) and MeOH ·(0.4 ml). After stirring ovemigh1, ttie reaction was 

partitioned between diehloromethane 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,, filtered and 

concentrated by rotary evapora1ion to give 2·(4-{&amino-5-(1-(2,6-dlchloro-3-fluoro-phenyl)-ethoxy)· 

pyridln-3-yl}-pyrazo1·1-yl)-propionic acid (69 mg, 100°/c). 

10 GeMral Procedure 19: 

H,C

0 + f ~ 
N 

'NH 

OH, 

·~ 
F 

To a stirred solU1ion of 3·(1-(2,6-dichloro-3-fluoro-phenyl)·ethoxy)-S-iodo-pyiidin-2-ylamlne (100 

mg, 0.23 mmol) and 3--methyl-1H·pyrazole (59 mg, o.70 mmol)in OMSO (1 ml was added i<;iP04 (101 

mg, 0.47 mmol), dodecane (0.015 ml, 0.05 mmol), cyclohexanediamlne (0.009 ml, 0.07 mmol) and 

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

radiated with microwave at 1 SO"C for 2 hours, LCMS checked that the reaction was completed, the 

mixture was purified by prep-HPLC to leave 3-[1·(2,6-dic:hloro-3-fluoro-phenyl)-ethoxy]·S·(3-me1hyl­

pyrazol-1-yl}-pyridin-2-ylamine (30 mg), yield 34.2"/o . 

20 General Procedure 20: 

N-N 

,0);N 
Y.c1 NHi 

F 

THF 

~JH' 
N-N 

JY~ 
Y-c1 NH2 

F 

To a stirred s.olution of 4-(3-{6-Amino-5-[1·(2,&-dichloro-3-tluoro·p~enyl)·ethoxyJ-pyridin-3-yt}­

pyrazol-1·yl)·P)'ITOlidine-2-carhoxylic acid methyl ester (105 mg. 0.21 mmol) in THF (5 ml) was added 2 

·M CH~Ntti in THF {1.06 ml, 2.12 mmol), the mixture was stirred and heated at Ss°C for 18 tlours, lCMS 

25 cheeked that the reaction was completed, remove THF, the residue was purified by prep-HPLC lo leave 4-
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( 4·{6-amlno-S..{ 1-{2,6-dichloro-3-Huoro-phenyl)-ethoxy)-pyridin-3-yl}.pyrazol-1-yl)·pyrrolldlne-2-carboxylic 

acid methylamlde (30 mg}, yield 28.s<'lo. 

Ganeral Procedure g1: 

X=Br,I 

5 L=8r,OMs 

A'-L 

£1§ 

ren-butyl 4-(4,4,5,5-tetramethy\.1,3,2-dioxaborolan-2-yl)-1 H-pyrazole-1-carboxylate !21-1); Oi-tsrt~ 

t:Jutyt Olcarbonate (7.2 molar equivalent), 4-(dime1hylamino)pyridine (0.84 molar equivalent) were added to 

a solWion of 4,4,5,5-tetramethyl-2-(1 H-pyrazole+yl}-1 ,3.2-dioxaborolane (6 mmol) in 40 ml of DMF. ThEJ. 

reaction mixture was stirred at room temperature for 12 h. Water was added to the reaction mixture to 

1 O quench the reaction. EtoAc was then added to extract the aqueous sotutlon. Ory EtOAc layer over 

Nai$04• The Na:i.SO. was tittered off and the filtrate was evaporated to give a ~:rown yellow oil residue as 

compound 21-1 (1.32 g; 4.56 mmol: 76%). 1H NMR {400 MHz, ch\oro1orm-O) o ppm 1.32 (6, 12 H} 1.63 

(s, 9 H) 7.91 {s, 1 H} B.37 (s, 1 H). The residue was used for lhe next step reaction withcn.rt. turther 

purification. 

15 Compound~ shown with the specific exBmple or 3-[1·(2,6-clichloro-3-fluor~henyl)ethoxyJ-5-

(1 H-pyrazol-4-yl}pyridin-2-amine ~: 

~ 
F 

Corripound 21·-~ (1.0 molar equivalent) was added to a solution of compound~ (Compourld 

21-2, with A substituents to give 2,6-dichloro-3-fluorophenyJ) (1.92 mmo1) In 20 ml of OME. The mixture 

20 was stirred at room temperature under a nitrogen atmosphere for 30 minutes and ttlen 

dichlorobis(trlph&nylphosphino) paUadlum (II) (0.05 molar equivalent) was added. Sodium carbonate (3 

molar equivalent) in 4 ml of HP was added to the reaction mixture and the resulting solution WEIS heated 

to 95"C for 12 h. Alternative bases used were CsF and C~03 in with t or 2 equivalents of boronle ester. 

and at room temperature (CsF) or BO"C (a\1). Water was added to the reaction mixture 10 quench the 

25 reaction. EtOAc (150 ml x 2) was then added to extract the aqueous solution. Ory EtO.Ac layer over 

Na2S04• The N'1l504 was filtered off and the filtrated was evaPorated to give a dark brown oil residue. 

The residue was purified by sittca gel chromatography (eluting with eluting with 0_.10 % MeOH irt ethyl 

aceta1e} to give 1he desired product, compound 21·3a (2.05 g, 53.6o/o yield). 1H NMR (400 MHz, 
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chlorolorm·O) O ppm 1.60 (s. 1 H) 1.84 (d, .J=S.57 Hz, 3 H) 5.07 (s, 2 H) 6.06 (q, .1=6.57 Hz, 1 H) 6.89 (d, 

J=1.77 Hz, 1 H) 6.96 • 7.06 (m, 1 H) 7.22 • 7.33 (m, 1 H) 7:67 (s, 2 H) 7.90 (d, Jo1.52 Hz, 1 H). 

To make compounds al formula 21--4, the following 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. 

5 The miX1ure Is stirred at room temperarure under a nitrogen atmosphere for 30 min and then compOU11d 

21-6 (1 molar equivalent) is added. The resulting solution Is heated to 65·90"C for 12 h. Water (20 ml) is 

added to the reaction inixture to quench the reae1ion. EtOAc (50 ml x 2) is then. added to extra~ the 

aqueous solution. Dry Et<?Ac layer over Na2S04• The Na2S04 is fihered off and the tatrate is evaporated. 

The residue is purified by silica gel chromatography (eluting with EtOAc in hexanes} to give the desired 

10 product, compound~ (20-50% yield). 

Genera! Procedure 22: 

R'·l 

d~ "' w 

d~ I "' ,,N ,,N 

,,; NH,. 
R5-A1 

NH, 

'1£:1 ru 

l =Br, Cl, COOH, COCI, OMS, ethylene cafbonate, aklehydE'. 

compounds ol formula ~ can be prepared by the following exemplary procedure: Compound 

15 ru (i .2 molar equlvalent) Is added to a solution of compound 22:1 (0.24 mmol) and base (3·5 molar 

equivalent) and/or (:Oupllng reagen1 (1 inolar equivalent) iA 5 ml of OMF. The mixture Is sUrred under a· 

nitrogen atmosphere for 12 h. Waler (20 ml) is added to th~ reaction mixture to quench the reaction. 

• EtOAc (50 ml x 2) is then added to extract the aqueous solution. Ory EtOAc layer over N~O.. The 

NaiSO, iS filtered off and the filtrate evaporated. The residue is purified by silica gel chromatography 

20 (elµting with C~OH, CH2C'2. EtOAc, and hexanes) to give the desired product, compound 22-3. 

General Procedure 23: 

The following procedure can be used to prepare piperidine-pyrazo!e·2-aminopyr1dine dertvatiVes. 

N-NH y 
I 

ri:<-Boc c-Boc 
MsO.).._/ N-N 

l!..4 
23-4 T 
- I 

('~'Boe 

N-N~ y 
0"

6
'0 

rt 

J 
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N-N D" 
,, 

L'"' Br, Cl, COCH, CCCI, OMs, ethylene carbonate, aldehyde 

rerl-buM 4-(4-iodo-1 H-pyrazol-1-yl)pjperidine-1-carboxylate (23-1 a,) 

NaH (1.2 eq., 0.68 mmol} was added portionwi~ to a ·stirred solution of 4-iod.opyraLOle (0.57 

5 mmo1) in DMF (2 L) at 4°C. The resulting mixture was stirred for 1 hour at 4°C arld compound~ (1.1 

eq., 0.63 mmol) was then added. The resulting mixture was heated lo 100"C for 12 h. The reaction was 

quenched with ~ and extracted with EtOAc several times. The combined organic layers were dried, 

tittered, and concentrated to afford an orange oil. The residue was purified by silica gel chromatography 

{eluting witl'I 5% EtOAc in pentane) to give compound~ as a white scilid (140 g, 66%). 

10 tef1.buty!-4-[4-l4.4.5,5-tetramethyl-1 .3.2-dioxaborolan-2-vD-1 H-pyrazol· 1 ·vtlpiperidlne.1-carboxvlate {23· 

!!?! 
Bls(pinacolato)diboron (1.4 eq., 134 g, 0.52 mol) and potassium acetate (4 eq., 145 g, 1.48 mol) 

were added sequentially to a so!u1lon of compound 23-ta (140 g, 0.37 mol) in 1. 5 L of DMSO. The 

mixture was purged with nitrogen several times and dichlorobis(trlphenylphosphlno) palladlum (II) (0.05 

15 eq., 12.9 g, 0.010 mol) was then added. The resulting mixture was heated at 80"C for 2 h. The reaction 

mixture was cooled to room temperature and iittered through a bed of celite and washed with EtOAc. The 

fittrate was washed with saturated NaCl {500 ml x 2), dried over Na2SO., filtered and concentrated. The 

residue was purified by srnca gel chromatography (eluting with 5°/o EtoAc in hexanes) to give compound 

~as a white solid (55 g, 40°/o). 

20 "Compound ru (1.0 molar equivalent) was added to a solution of compound 23-1b (1.3 molar 

equivalent) in 15 ml ot DME. The mixture was purged with nitrogen several times and then 

dlchlorobis(triphenylphosphino) palladium (II) (0.05 molar equivalent) was added. Cesium carbonale (3 

molar equivalent) in 4 ml of H20 was added to the reaction mixture and the resulting solution was heated 

to 85"C tor 12 h. Water (10 ml) was added to the feaction mixture to quench the reaction. EtOAc (150 

25 ml x 2) was then added to extract the aqueous solution. Ory EtOAc layer over Na2S04• The Na2SO. was 

filtered off and the 1i1trated was evaporated to give a dark brown oil residue. The residue was purified by 

----------~ 
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sinca gel chromatography (eluting with eluting with. 75-+ 100 °k E10Ac In hexanes) to give compound 23· 

3a (61% ~eld). 
Hydrochloride (19 eq., 12 mmol) was added to a solution of compound~ (0.63 mmol) in 

MeOH (4 ml}. The mixture was stirred at room temperature for 12 h. The solvent was evaporated and 

5 H
2
0 (10 ml) was added. Saturated NaHC03(aq) W?S added to neutralize the solution to pH 7. Ethy1 

acetate (100 mL x 2) was added to extract the aqueous solution. The combined organic layer was dried 

over Na
2
S0

4
, filtered, and·evaporated to give compound 23·5a as a solid reside (0.6 mmol, 95% yield). 

Compounds of formula 23-7 can-be formed according· to the following general procedure: 

Compound~ {1.2 molar equivalen1) is added to a solution of compound~ (024 mmol) and base 

10 {3-5 molar equivalent) and/Or coupling r&agen1 (1 molar equivalent) in 5 ml ol DMF. The mixture Is stlrred 

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 aqueot.is solution. Dry EtOAc layer over 

Na
2
SO,. The Na

2
S04 is filtered off.and the filtrated is evaporated to give an 011 residue. The residue is 

15 

20 

25 

purified by silica. gel chromatography (eluting with CH30H, CH2Cl2, EtOAc, and hexanes) to give the 

desired produci, compound 23-7a. 

General Procedure 24: 

Na OE I 

3-methoxy compounds can be prepared from the corresponding 3-fluoro compounds by the foHowing 

general procedure. To 4 ml of DMSO is added 0.124 ml ethanol follo~ed by 32 mg NaH. After stirring 

tor 30 minutes 250 mg. of 24-1 is added and the reaction heatei;f to 40"C. After tnree hours ttie reaction Is 

cooled and poured into water to precipitate. After neutralization to pH 6, the product 24-2 is isolated. 

g6neral Prociidure 25: 

rt~ 
N-N 

I NH~ 
A' Cl 

F 

TFA, H;iO 

THF 

~OH 
N-N 

' ~ 

c1CH:s¥1 

"°' N 

NH, 

F 

To a· stirred solution of 3-(1 ·(2,6-d!chloro-3-fluoro·pheny1)-etho'l('j)·5·[1-(2,2-dimelhyl-{1,3]dlo11:01an· 

4-ytme1hyl)-1H·pyra2ol-4--y1J-pyridin-2-ytamine (150 mg, 0.31 mmol) In THF.(3 ml) and HP (2 ml) was 
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added TFA (2 ml) at o°C, the mixture was stirred and warmed to room temperature, then heated at SO°C 

for 5 hours, LCMS ch.acked that the reaction was completed, remove THF, the residue was purified by 

prep-HPLC to leave 3-( 4-(6-amino-5{ 1-(2,6-dichloro-3·H uoro-phenyl)-ethoxy]-pyridin·3-yl)-pyrazol· 1 ·yn­
propaoe-1 ,2·cliol (102 mg), yield 74.2%. 

General Procedure 2§: 
0 

r' H NaH 

DMF ~ 
Br 

~ 
Br 

+ 

To a stirred solution of 4-bromo-1H-pyrazole in DMF was added sodium hydride at room temperature. 

The mixture was stirred for 30 minutes, (1,3]dioxolan-2-one was added, the mixture was stirred and slowly 

• 10 warmed to room temperature. The reaction was monitored by TLC. After the reaction was done, EtOAc 

was added, washed with saturated NaHCO], water and brine, dried with Na2SO,, filtered and 

concentrated. lhe residue was purified by silica gel. eluants EtOAc and DCM 10.%, to give 2-(4-Bromo­

wazol-1-yl}-ethanol 0.22 g, yield 34°/o. 1H NMR {400 MHz, chloroform-0) 6 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) 3.09 (s, 1 H). 

15 

• 
20 

General Procedure 27 

N-N 

i) NaH, OMF 
2) Nucleophite 

In a dry round bottom flask Is added tile pyrazole (1 eq) and NaH (1 eq) in anhydrous_ OMF (0.2 

M). The desired nucleophite is added (1 eq) and the reaction is healed for 17 hours at 90 °C. To the 

reacilon mixture is added water (20 ml) and EtOAc (20 ml). The aqueous layer is extracted with EtOAc 

(4 x 20 ml) followed by drying (Na:<S04) and removal of the solvent in vacuo to give the desired crude 

product. Purify by silica gel oo1umn chfomatography. 

General Procedure 28 
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To a stirred solution of 2,6-dichloro·3,5·difluoro-phenol (25 g, 125.62 mmol) in CHaC'2 (250 ml), 

cooled to 0 "C, was slo'."'IY· added N-methyl morpholine (21 ml, 168.43 mmol) followed by 

trifluoromethane sulfonic anhydride (32 ml, 188.43 mmol). The mixture was stirred at room temperature 

overnight To the mixture was added water (50 ml). Extraction with CH2Cl2 (3 x 50 ml) followed by 

drying (Na
2
SO.) and removal of the solvent \n vacuo afforded 28·2 as an oil (42.18 g, >99% yield). 

1
H 

NMR (CDCb, 400 MHz) o 7.15 (I, 1 H) 

To a stirred solution of trifluoro-methanesuHooic acid 2,6--0ichloro·3,5·dilluoro-phenyl ester 28-2 

10 (42.18 g, 127.43mmol) and 4,4,5,5-tetramethyl-2-vinyt-[1,3,21 dioxaborolane (21.59 g, 140.17 mmol) in 

OME (200 ml), was added Na2C03 (40.52 g, 382.29 mmol) dissolved in water (50 mL}. The combined 

solutions were degassed 3x 'Nith No?. Palladium dichloro triphenylphosphine (1.78 g, 2.54 mmol) was 

added and the reaction solution was degassed again 3x with N2• The reaction was stirred for 15 hours at 

70 °c. Tt1e reaction was cooled to room temperature and EtOAc (50 ml} was added. The solution was 

15 !lltered through a pad of celite and washed with EtOAc. and wate1. The aqueous layer was eXlracted with 

EtOAc {3 x mL). The combined organics were dr\ed with Na2S04 and removal of the solvent in vacuo 

afforded 28·3 as an orange oil. The oil was purified on a pad of silica gel with 5% EtOAcJHexanes to 

• obtain a clear oil (26.12 g, 99% ~eld). 'H NMR (COCI,, 400 MHz) S 6.96 (I, 1H), 6.66 (m, 1H). 5.85 (m, 

2H). 
20 To a solution of~ (26.63 g, 127 .43 mmol), in CH2Cl2 (320 ml) cooled to -78 °C was bubbled ln 

ozOne (0
3

) ior 30 minutes until the reaction turned dark blue. The reaction was then purged with N2 for$ 

minutes. Dimethyl sUlfide (50 ml, 637.15 mmol) was added slowly ctianglng the color of the reaction tO 
yellow. Allow the reaction to wann to room temperature. Wash the organic with water (3 x 50 ml). The 

organics were dried with Na~4 and removal ol the solvent in vacuo afforded 28--4 as an orange oil 

25 (17.13 g, 65°/o yield). 1H NMR (CDCl3 , 400 MHz) 0 10.43 (s, 1 H), 7.24 (t, 1H). 

In a dry round bottom flask purged with No? was added 28-4 (17.1~ g, 81.85 mmol) in THF (109 

ml) cooled to O 11C ~added MeMgBr slowly (64.3 ml, 90.04 mmol, 1.4M in THF). The reaction was 

aOowed to stir tor 15 hours at room temper_ature. Saturated aqueous NH.Cl(~ ml) and EtOAc (30 mL) 

were added and the aqueous layer was then extracted with EtOAc (3 x 30 ml). The combined organics 

30 were dried with Na2SO~ and removal of the solvent in vacuo afforded~ as an orange oil (16.9 g, 92"/o 

~eld). 'H NMR (CDC!,, 400 MHz) o 6.98 (t, 1H), 5.62 (m, Hi), 1.65 (d. 3H). 
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To a stirred solution of 28-5 (16.90 g, 75.169 mrnol) in CH2Cb {150 ml), cooled to 0 °C, was 

slowly added NEt, (10.7 ml, 75.169 mmol) followed by methane sulfonyl chloride (5.94 ml, 75.169 mmol) 

and OMAP (92 mg, 0.075 mmol). The miX1ure was stirred at room temperature overnight. To the mixture 

was added water (50 ml). Extraction with CH2C12 {3 x 50 ml) loUowed by drying (Na;zSO~) and removal of 

5 the solvent in vacuo afforded 28·6 {21.48 9, 95o/o yield). 1H NMA (CDCl3, 400 MHz) O 7.07 (t, 1 H), 6.48 

(m, 1H), 2.96 (s, 3H) .. 

10 

To a stirred solution ol 2!!:§ {1.15 g, 3.76 mmol) and 2-amino-5-bromo-pyr\dln-3-ol (3.78 g, 3.78 

mmol) in DMF (8 ml, 0.5 M) was added C$;2C03 (1 .23 g, 3. 70 mmol). The reaction mixture was stirred for 

17 hours at 60 °C. The reaction was cooled to room temperature and wate; (20 ml) was added. The 

solution was extracted with EtOAc {4 x 20 ml). dried· with Na2S04 and removal of the solvent in vacuo. 

The crude reaction was purtfied by silica gel column chromatography to afford a ligh1 yellow solid 28--7 

(600 mg, 41% yield). 'H NMR (CDCb, 400 MHz) o 7.69 (s, 1H), 7.04 (t 7.04), 6.01 (m, 1H), 4.BO (bs, 2H), 

1.82 (d, 3H). 

To a stirred solution of 28-7 (395 mg, 1 mmol) and dioxaborolane (565 mg, 1.5 mmol) in DME 

15 {200 ml), was added Cs:!C03 {975 mg, 3 mmol) dissolved in waler (1 ml). The combined solutions were 

degassed 3x with N2. Pd(dppf)2CH2C12 (41 g, 0.05 mmol) was added and the reaction solution was 

degassed again 3x with N2• The reaction was stirred for 15 hours 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 anti water. The aqueous layer was extracte.d with EtOAc (3 x 25ml). The combined 

20 organics Wet"e dried with Na2SO, and removal of the solvent in vacuo afforded 28-8 as brown solid. The 

crud~ product was purified by solica gel chromatography (436 mg, n% yield). The BOC product was 

dissolved in CH2Cl2 (5 ml) and add 4M HCVOioxane (2 ml). The reaction was stirred for 1 hour until 

LCMS shows complete deprotection. Add water {"tO ml) and separate CH2C'2 layer .. Wash organics with 

water (3x 10 ml). Combined aqueous layer was neutralized with Na2C03 to pH 7 and extracted with 

25 CH2Cl2 (4 x 10 ml), dried with Na2S04 and remove of the solvent in vacuo (quantitative yield), 1HNMR 

(400MHZ, DMSO) 57.92 (s, 1H), 7.81(m,1H), 7.76 (s, 1H), 7.53(s, 1H), 6.90 (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.BO (d, 3H), 1.70 (m, 2H). 

General Procedure 29 

30 

·«' 
F 29·1 

A=H, F 

1 J Nudeophlle 
OMF, MW 120°c 

2) 4M HCl/OioKane 
F«C> CH, N 

. 0 NJ-I: 

c• 
NUC 29·2 
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In an oven-dried microwave vessel was added a nucleophite (OH, alkoxy, or amine) (0.2 mmol) and base 

(NaH, 0.2 mmol) in anhydrous DMF. The reaction vessel was capped and heated in the micn.~wave lor 30 

min al 120 °C. After complete displacement, to the reaction mixture was added water (20 mL) and EtOAc 

5 (20 ml). The aqueous layer was ex1racted with EtOAc (4 x 20 ml). The organics were combined and 

washed with water (3 x 20 ml), dried with Na2SO, and remove of the solvent in vacuo. Purify by HPLC. 

For, compounds containing a BOC protecting group (0.2 mmol) add CH~b (5 ml) and add 4M 

HCt/Dioxane (2 ml). The reaction was stirred for 1 hour until LCMS shows complete deprotection. Add 

water {10 ml) and separate CH2Cl2 layer. Wash organics with water (3x 10 ml). Combined aqueous 

10 layer was neutralized with N~C03 to pH 7 and extracted with C~G'2. (4 x 10 ml), dried wi1h N"250. and 

remove of the Salvant in vacuo. Purify by HPLC . 

15 

Example 1: tert-butyl 3-( ( 4-{6-amino-5-{1 -(2,6-dichloro-3-fluorophenyl)ethoxy]pyrldln-3-y1)· 1 H-pyrazol-1 • 

yl)methyl}azetidine- t-carboxy1ate 

c' CH, 

N-N/"y-\ 
f / \.--~'('t· CH, 

CH, 
H, 

? 

The title compound was prepared according to procedure 1 (compound !:i). 
1
H NMR {400 MHz, DMS0-

06) 0 ppm 1.25 - 1.33 (m. 9 H) 1.69 · 1. n (m, 3 H) 2.80 - 2.97 (m. 1 H) 3.60 (s, 2 H) 3.81 (s, 2 H) 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+1J; c-Met 

20 Ki: 0.066 j.JM . 

Example 2: 5'.{ 1-{azetidi11-3-ylmethy\)-1 H-pyrazol-4-yll·3-[ 1-(2,&<iichloro-3-fluorophenyt)ethoxy] p~rldin-2-

amine 

F 

25 The title compound was prepared according to procedure 1 (compound l:W. 1H NMR (400 MHz, MeOD) 

0 ppm 1.78 (d, Jc6.57 Hz. 3 H) 3.32 (d, J.8.08 Hz, 1 H) 3.84 -3.95 (m, 2 H) 4.00 (I. J.9.73 Hz. 2 H) 4.29 

_J 
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(d, J=6.82 Hz, 2 H) 6.06 (d, J=S.57 H,, 1 H) 6.63 (s, 1 H) 7.14 (t, J=6.59 Hz, 1 H) 7.35 (dd, J=B.64, 4.80 

H,, 1H)7.48 (s, 1H)7.57 {s, 1 H) 7.69 (s, 1 H); LCMS: 437 {M•I]; c·Met Ki: 0.044 µM. 

Example 3: tart-butyl 4·[ (4-{6-~mino-5-[1 ·(2, &dichloro-3·fluorophenyl)ethoxyJpyridin·3·yl}-1 H-pyrazol-1 • 

5 yl)methyl]-4-hydroxypiper'idine-1-carboxyl9.te 
OH 

The ti1le compound was prepared according to procedure 3 (compound~- 1
H NMR (400 MHz. OMS0-

06) 0 ppm 1.34 • 1.39 (m, 9 H) 1.70 · 1.77 (m, 2 H) 1.79 (d, J=S.57 H,, 3 H) 3.06 (d, J=12.63 Hz, 2 H) 

3.62 {s, 2 H) 4.03 (s, 2 H) 4.79 (s. 1 H) 5.66 (s, 2 H) 6.08 (d, J 0 6.82 Hz, 1 H) 6.86 (d, J=1.52 Hz, 1 H) 7.44 

10 (\ J=6.72 Hz, 1 H) 7.51 • 7.56 (m, 2 H) 7.58 • 7.65 (m, 2 H) 7.73 (d, J=1.52 Hz, 1 H) 7.78 (s, 1 H); LCMS: 

561 IM•1 J; c-Met Kl: o.104 µM. 

15 

EKample 4: 4-[{4-( 6-amino-5-£ 1-{2, 6-dich1oro-3·fluorophenyl)ethoxy]pyridin-3·yl}-1 H-pyrazol-1 • 

yt)melhyt]plpendin-4-<>I 

' 

The title compound was prepared according to procedure 3 (compound~· 1
H NMA (400 MHz, OMS0-

06) 0 ppm 1.41·1.55 (m, 2 HI 1.59 • 1.71 (m, 2 H) 1.8t (d, J=6.57 H,, 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 • 6.27 (m, J=6.57 Hz, 1H)7.05 (s, 1 H) 7.40 • 7.49 (m, 

J--ll.72, 8.72 Hz, 1 H) 7.51 • 7.60 (m, J=9.09, 4.80 H>, 1 H) 7.63 (s, t H) 7.76 (s, 1 H) 7.91 (S, 1 H) 8.51 

20 (s, 1 H) 8.81 (s, 1 H): LCMS: 4B 1 [M+ 1 J; c-Met Ki: 0.062 µM. 

Example 5: 5-( 1-azeUdin-3-yl-1 H-pyrazol-4-yl)-3-{ 1-(2,6-dichloro-3-lluorophenyl)ethoxy1Pyridin-2-amine 



• 
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The title compound was prepared according to procedure 2 (compound &11). 1H .NMA (400 MHz, 

DMS0-06) 6 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) 

7.09 (s, 1 H) 7.40- 7.54 (m, 1 H) 7.59 (dd, J=B.84, 5.05 Hz, 1 H) 7.73- 7.83 (m, 1 H) 7.86 (s, 1-H)B.12 (s, 

• 5 1 H) 9.20 (s, 1 H); LCMS: 523 [M+1]; c-Met K;: 0.033 µM. 

• 
• 

Example 6: 5-{ 1-[ 1-( cyclopropy1me-thyl)azetidin-3·yl]-1 H-pyrazol-4-y1}·3·[1 -(2,6-dlchloro-3-

fluorophenyl)ethoxy)pyridin·~-amine 

10 The title compoLU1d was _prepared ae<:ording to procedure 2. 1H NMR {400 MHz, DMS0-06) li ppm 0.12 

(s, 2 H) 0.41 (s, 2 H) 0.76 (s, 1 H) 1.79 (d, J=6.57 Hz, 3 H) 2.27 • 2.40 (m, J=2.02 Hz, 2 H) 2.44 (d, .!=1.77 

Hz, 2 H) 3.74 (s, 2 H) 4.94 (s, 1 H) 5.66 (s, 2 H) 5.99 - 6.17 (mi1 H) 6.89 (s, 1 H) 7.43 (t, J=8.72 Hz, 1 H) 

7.52 - 7,65 (m, 2 H) 7.75 (~. 1H}8.02 (s, 1 H); LCMS: 477 (M+1]; c-Met K'r. 0.038 µM. 

15 Ex~mp!e 7: 3-{1-(2,6-dichloro-3-fluorophenyl)ethoxyJ·5-{1-(1-[(dimethylamlno)acetyl]azetidin-3-ylJ-1H­

pyrazol·4-yl)pyridin-2-amine 
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The title compound was prepared eccording to procedure 2. 1H NMR (400 MHz, DMS0-06) 6 ppm 1.78 

(d, J=S.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=!l.09 Hz, 1 H) 4.36 -

4.45 (m, 1 H) 4.60 (1, J.S.59 Hz, 1 H) 5.15 • 5.27 (m, 1 H) 5.84 - 5.73 (m, 2 H) 6.08 (q, J.6.48 Hz, 1 H) 

6.90 (s, 1 H) 7.38 - 7.48 (m, J=B.72, 8.72 Hz, 1 H) 7.50 • 7.61 (m, J.S.84, 5.05 Hz, 1 H) 7.66 (s, 1 H) 7.71 

• 7.79 (m, 1H)8.05 (s, 1 H); LCMS: 508 [M+lj; c-Met Kl; 0.022 µM. 

Example B: [3'(4-{6-amino-5-{1-{2,6-dichloro-3-f1uorophenyl)ethoxyjpyridin-3-y1}-t H-pyrazol-1-yl)azetidin-

1-yl]acetonitrile 

The title compound was prepared according 'o procedure 2. 'H NMR (400 MHz, OMS0-06) ?i ppm 1.79 

(d, J=B.82 Hz. 3 H) 3.59 (q, J=6.57 Hz, 2 H) 3 68 - 3.79 (m, 4 H) 5.00 (t, J=B.95 Hz, 1 H) 5.72 (s, 2 H) 6.03 

- 6.13 (m, J.6.57 Hz, 1 H) 6.89 (d, J=1.52 Hz, 1 H) 7.43 (t, J.S.72 Hz, 1 H) 7,56. (dd, J=9.09, 5.05 Hz, 1 

H) 7.62 {s, 1 H) 7.74 (d, J:'\ .52 Hz, 1 H) 8.01 {s, 1 H); LCMS: 462 [M+1]; c-Met Ki: 0.025 IJM. 

Exam~18 9: etllyl 2-[ (4·{ 6-amino-5·[ 1-{2,6-dichloro-3-fltJoropheny!)ethoxyipyridin-3-yl}-1 H-pyrazo1· 1-

yt)methyl}cyclopropanecarboxylate 
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The title compound was prepared according 1o procedure 4 {compound i:§). 
1
H NMR (400 MHz, DMSO· 

06) 6 ppm 0.96 - 1.10 (m, 2 H) 1.i5 (t, J=7.07 Hz, 2 H) 1.74 (s, 3 H) 1.79 (d, .1=6.57 Hz, 3 H) 3.95 - 4.14 

(m, 4 H) 5.66 (s, 2 H) 6.08 (d, J=6.57 Hz, 1 H) 6.88 (s, 1 H) 7.43 (t, J=8.72 Hz, 1 H) 7.49 • 7.62 (m, 2 H) 

• 5 7.7:J (s, 1 H) 7.88 (s, 1 H); LCMS"494{M+1]; c-Met Ki: O 042 µM. 

Example 1 0: 2·[(~6-amino-5-[ 1-[2, 6-dich!oro-3-fluoropheny1)ethoxy]pyridin-3-yl}-1 H-pyrazol-1-yl}methyl]­

N-methylcyclo~rop&necarboxamide 

"1 
"- N 

NH~ 

10 Tue title compound was prepared according to procedure 4 (compound~- 1
H NMR (400 MHz, DMS0-

06) 6 ppm 0.72 • 0.02 (m, 1 H) 0.86 - 0.95 (m, 1 HI 1.18 - 1.32 (in, 1 H) 1.51·1.66 (m, 2 H) 1.02 (d, 

• J=6.57 Hz, 3 H) 2.53 • 2.58 (m, 3 HI 398 • 4.10 (m, 2 H) 6.18 (d, J=6.32 Hz, 1 H) 7.09 (s, 1 H) 7.22 (s, 1 

HI 7.34 (S, 1 H) 7.46 (t, J=8.59 Hz, 1 H) 7.54 • 7.63 (m, 1 H) 7.76 (s, 1 H) 7.97 (s, 1 H) 8.04 (d, J=4.55 Hz, 

1 HI; LCMS: 479{M+1]; c·Met Ki: 0.071 µM. 

15 
Example 11 : 2-{ ( 4-{6-amino-5-[ 1-(2,6-dichloro-3-fluorophenyl)ethoxyJpyridln-3-yl }-1 f+pyrazol· 1-yl)methyl]­

N,N-dimethy1cyclopropanecarboxamide 

• 
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rhe t~le compound was prepared according to procedure 4, using dimethylamine in the final step. 
1

H 

NMR (400 MHz, DMS0-06) 6 ppm 0.78 - 0.90 (m, 1 H) 0.94 - 1.07 (m, 1 H) 1.56 (s, 1 H) 1.61 - 1.90 (m, 3 

H) 1.97 - 2.11 (m, 1 H) 2.77 (s, 3 H) 3.02 (d, J"4.80 Hz, 3 H) 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,1H)7.48 (t, J=B.72 Hz, 1 H) 7.57- 7.62 (m, J=9.22, 4.93 Hz, 1 H) 

5 7.64 (d, J=2.78 Hz, 1 H) 7.70 (d, J=1.26 Hz, 1 H) 7.96 - 8.08 (m, 1 H); LCMS: 492 (MT1]; c-Me1 Kl: 0.144 

µM. 

10 

Exam Die 12: 2-(4-{6-Amino-5-(1 -(2,6-d ichloro-3--f luoro-phenyt}-ethoxy]-pyridin-3-yl}·Pyrazol-1-yl)-2-methyl· 

propionic acid 

_:X(H 
I ,.; o 

The title compound was prepared according to procedure 5 (compound~- 1
H NMR (400MHz, DMSO) 

6 B.10 (s, 1H), 7.63 (s, 1H), 7.60 (m, 3H), 7.46 (m, 1H), 6.98 (m, 1H), 6.15 (m, 1H), 1.84 (d, 2H), 1.75 (s, 

6H); LCMS: 453 [M+1l; c-Met Ki: 0.18 µM. 

15 Examp1a 13: 5-(5-Amino-1-m eth yl-1 H-pyrazol-4-yl)- 3-[1-(2,6-dichloro-3-~uoro-phenyl)-ethoxy~pyridin-2-

ylamine 

/"' _, 
I ,.; 

H, 

H, / 
I :-.... ' 

'"' , 2 TFA 

The title compound was prepared according to procedure 6 using 3-[1-(2,6-dichloro-3-flu~o·phenyl)· 

ethoxy)-5-(4,4,5,5-tetramethyl-[1,3,2]dloxaborolan-2-yl)-pyridin-2-ylamine and 4-bforrio-2·melhyl-2H-

20 pyrazol-3-ylamine. 1H NMR (400MHz, COCl3) O 7.42 (s, 1H), 7.35 (m, 1H), 7.29 (s, 1H), 6.95 (m, 1H), 

6.15 (m, 1 H), 3. 75 (s, 3H), 1.90 (d, 2H); LCMS: 396 [M+ 1 ]; c~Met K;; 0.13 µM. 

Example 14: 3--[1 ·(2,6-0ichloro-3-fluoro-phenyl)-ethoxy]-5-(5-methyl-1 H-.pyrazol-4·yl)-pyridin-2-ylamine 

·'• 

.. 

·•. 



' ' 

I 

. . 
• 

.WO 2006/021881 PCTllBWOS/002695 

- 93 • 

• TFA 

The title compound was prepared according to procedure 6 using 3·[1-(2,6-dichlo~3-lluoro-phenyl)­

ethoxy]·5-(4,4,5,S·tetramethyl-{ 1-,3,2]dioxaborolan·2·y1)·pyridin·2-ylamine and 4-bromo-5-methyl-1 H­

pyruole. 'H NMR (400MHz, CDCI,) 6 7.34 (m. 2H}, 7.15 (m, 2H}, 6.88 (s, 1H}, 6.13 (m, 1H}, 2.27 (8, 

• 5 3H}, 1.93 (d, J B Hz, 3H); LCMS: 380[M+1]; c-Me1 Kl: 0.70 µM. 

• 

Example 15: 3-(1-(2,6-Dichloro-3-fluoro-phenyl)-ettloxy ]-5-(3,5-dimethyl-1 H-pyrazol-4-yl)-pyridin-2-ylamine 

N--NH 

v 
H, H, 

" 
/ 

I 
~ N 

"TFA 

NH2 

The title compound was prepared according to procedure 6 using 3-[1·(2,6-dichloro-3-fluoro-phenyl)-

1 0 e1hoxy1-5-{ 4,4,5,5-tetramelhy\ ·l 1 ,3,2]dioxaborrn an-2-yt)-pyridin-2-ylami ne and 4-l>romo-3,5-dlmethyl-1 H­

py<azolc. 'H NMR (400MHz, CDCI,} 6 7.35 (m, 1 H}, 7.20 (~ 1 H}, 7.14 (m, 1 H}, 6.7 [s, 1 H); 6.10 (m, 1H}, 

2.13 (s, 6H), 1.92 (d, J 6 Hz, 3H); LCMS: 395 [M+ 1 J; c-Me! Ki; 0.15 µM. 

Example 16: 2·(4·{6-Amina-5-( 1-(2 ,6-<lich1oro-3-fluoro-phenyt)-ethoxy]-pyridin·3-yl}·pyrazol-1-yl)-N·(3-

15 d!methylamino-propyl)-isobulyramide 

' . 
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The li11e compound was prepared according to procedure 5 (compound~· 1
H NMA {400MHz, CDC~) 0 

7.71(s,1H), 7.63 (s, 1H), 7-4S (s. 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, SH), 1.96 (m, 2H), 1.94 (m, 2H), 1.84 (s, SH); LCMS' 537 [M+1J; c-Met K;, 0.06 

.M. 

Example 17: 2-(4-{6-Amino-5-( 1 ·(2 ,6-dichloro-3·fluoro·pheny1)-ethoxy]-pyridin-3-yl}-pyrazol-1-y1)-2-rnethyl-

1 -piperazin-1-yl·propan-1-one 

a 

·2TFA 

' 
The title compound was prepared according to procedure 5 using plperazine-1-carboxylic acid tert-butyl 

10 ester as the amine in the final step followed with conventional method 10 reinove the Boe-protecting group· 

using 20% TFA In dlch!orOmethane. 1H NMA (400MHz, CDC13) l':i 7.63 (s, 1 H), 7.56 (s, 1 H), 7.51 {m, 1H), 

7.35 (m, 1H), 7.13 (m, 1H), 7.02 (s, tH), 6.17 (m, 1H), 2.90 (m, 4H), 1.93 (d, J 8 Hz, 2H), 1.60 (s, SH).; 

LCMS: 521 (M+1]; c-Met Kl: 0.44 µM. 

15 Example 18: 2-{4-{6-Amino-5· I 1 -{2,6-dichloro-3-lluoro-phenyt)-ethoxy] • pyridin-3-yl}-pyrazol· 1-yl)-1 ·( {R)-3-

hydroxy-pyrrolidin-1-yl)-2-methyl-propan-1-one 

The title compound was prepared according to procedure 5 using (R)-pyrrolidin-3-ol as the amine in the 

final step. 1H NMR {400MHz, CDCl3) 0 7.60 (m 2H), 7.50 (s, 1 HJ, 7.31 (m, 1H), 7.14 {m, 1 H), 7.04 (s, 1 H), 

20 6.17 (m, 1H), 4.37 (m, 1H), 3.70 (m, 2H), 2.65 (m, 2HO, 1.94 (d, J 6 Hz, 3H), 1.81 (m, 8 H); LCM$: 522 

[M+ 1]: c-Met Ki' 0.27 .M. 
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Example 19: 2-{ 4-{S-Amino·5-[1-(2,6-di chloro-3-lluoro-phenyl)-ethoxy ]-pyrid\n-3-yl}-pyrazol-1-yl)-N-(2-

morpho11n..4·yl-elhyl)-isobutyrarnide 

·2TFA 

The ritle compound was prepared according to procedure 5 using (2-morpholln-4-ytethyl)amlne as the 

5 amine in the final step. 1H NMR (400MHz, COCl3) li 7.69 (m, 2HJ. 7.58 (s, 1H), 7.47 (s. 1H), 7.34 (m, 1.H), 

7.13 (m, 1H), 7.08 (s, 1 H), 6.18 (m, 1 H), 3.95 (m, 4H). 3.65 (m, 2H), 3.50 (m. 2H), 3. 19 (m. 2H), 2.90 (m. 

2H), 1.94 (d, J 8 H~ 3H), 1.83 (s. BH); LCMS: 565 [M+1[; c-Mel Ki: 0;14 µM. 

10 

15 

gxamp!e 20: 3-[1-{2,6-Dichloro-3-ft uoro-phenyt)-ethoxy]-5·(1-isopropyl-1 H·pyrazol-4-yl)-pyridin-2-ylamine 

a 

·TFA. 

The title compound was prepared according to procedure 5 The title comPound was prepared according 

to procedure 5 using 2-iodo-propane as alk'yia!lon reagent. 1H NMR (40DMHz, CDCl3) 6 7.53 (s, 1H), 7.48 

(s. 1H), 7.43 (s, 1H), 7.35 (m. 1H), 7.13 (m, 1H), 7.02 (s, 1 H), 6.15 (m, 1 H), 4.50 (m, 1 H), 1.93 (d, J 8 H2, 

3H), 1.52 (d, J4 Hz, 6H); LCMS: 409 !M+1]; c-Met Ki:_D.04 !JM. 

Example_ 21 : 2·( 4-{6-Amino-5·[ 1 ·{2,6-dichloto·3·fluoro-pheny1)-ethoxy]-pyrldin-3-yl)·pyrazol-1-yl)·N-{2-

pyrrolldin-1-yl-ethyl)-lsobutyramide 
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H, 
· 2 TFA 

The title compound was prepared according to procedu(e 5 using (2-pyrrolidin-1-ylethyl)amine as the 

amine In the final step. 'H NMR (400MHz. CDC13) 0 7.70 (s, 1H). 7.61(s,1H), 7.46 (m, 1H). 7.35 (m, 1H), 

7.13 (m, 1H), 7.09 (m. 1H). 6.19 (m. \H). 3.79 (m, 2H). 3.62 (m. 1H). 3.24 (m, 1H), 2.91 (m, 1H). 2.10 (m, 

5 4H). 1 .93 (d, J 9 Hz, 3H). 1 .84 (s. SH); LCMS: 549[M+1]; c-Met Kl: 0.06 µM. 

Example 22: 3-(1-(2,6-Dichloro-3..fluoro-phenyl)-ethoxy)-5-( 1-isobutyl-1 H-pyrazol-4-y1)-pyridin-2-ytamine 

Cl 

H, ·TFA 

F 

The title CQmpound was prepared acoording to procedure 5 using 1-lodo-2-methyl-propane as alkylation 

10 reagem. 'H NMR (400MHz, CDCl3) 0 7.52 (m, 1H), 7.46 (rn, 1H), 7.40 (m. 1H), 7.35 (m, 1H). 7.11 (m •. 

1H),_7.00 (m, 1H), 6.15 (m, 1H), 3.91 (d, J 8 Hz, 2H), 1.92 (d. J 8 Hz. 3H), 0.92 (d, J B Hz. 6H); LCMS: 

423 [M+ 1 ]; a-Met Ki: 0.10 µM. 

Example 23: 3-[ 1-{2,6-0ichloro-.3-fluoro-phenyl)-ethoxy]-5-[ 1 ·(2,2-dimethyt-propyl)-1 H.pyrazol-4-yl)-

15 pyridin-2-ytamine 

' 



• 

• 

5 

WO 2006/021881 PCT/JB2005/002695 

- 97 -

The ~tie comPoUnd was prepared according to procedure 5 using 1-iodir2,2-dimethyt-propane as 

alkylation reagent. 1H NMR (400MHz, CDCl3) 0 7.51 (S. 1H), 7.54 (s, 1H), 7.39 {s, 1 H), 7.35 (m, 1H). 7.14 

(m, 1HJ, 7.01 {m, 1 H), 6.16 (m, 1H), 3.91 (s, 2HJ, 1.93 (d, J 8 Hz, 3H), 0.97 (s, 9HJ: LCMS: 437[M+1J; c· 

Met Ki: 0.12 µM. 

Exam Ole 24: 2-(4-{6-Amino-5-[ 1-(2,&-dichloro-3-fluoro-phenyl)-ethoxyJ -pfridin-3-yl)-pyrazol-1-yl)-N-(2· 

diethylamino-ethyl}-isobutyramide 

r II 
"" ' 

"2TFA 

The title compound was prepared according to procedure 5 using N, N-diethylethane-1 ,2-diamine as the 

10 amine in theflnal step. 1H NMR (400MHz, CDCl3) li 7.69 (s, 1H), 7.65 (m, lH), 7.52 (s, 1H), 7.40 (m, ~H), 

7.31 (s, 1 HJ, 7.21 {m, 1 H), 7.15 (m. !HJ, 7.09 (m, 1H), 7.00 (m, 1 H), 6.19 (m, 1 HJ, 3.69 {m, 2HJ, 3.40 (m, 

2H), 3.21 (m, 4H), 2.81 (m, 6H), 1.93 (d, 2H). 1.80 (s. 6H); LCMS: 551 [M+1J; c-Met Kl: 0.22 µM. 

15 

Example 25: 2-(4-(6-Am ino-5-[1-(2,6-dichloro-3-fluoro-phenyl)-eltioicy)-pyridin-3-yt}-pyrazol-1 -yl}-N-(2· 

dimethylamine>ethyl)-isobutyram lde 

' 
The title compound was prepared according to procedure 5 using N,N-dimethylethane-1.2-diamine as the 

amine in the linal step. 1H NMR {400MHz, CDCl3) o 7.68 (m, 2H), 7.63 (s •. 1H), 7.30 (m, 1H}, 7.07 (m, 

1H), 6.95 (m, 1H), 686 (m. 1H), 6.07 (m, 1H). 3.45 (m, 2H), 2.79 (m, 2H), 2.50 (S, 6H), 2.05 (s, 3H), 1.86 

20 (m, 9H); LCM$: 523 [M+1]; c-Mat Ki: 0.06 µM. 

· Example 26: 4-( 4-{6-Amino-5-[ 1 ·(2,6-dich loro-3-fluoro-phenyi)-ethoxyj-pyridin-:l-yl}-pyrazol-1-yimethyl)· 

tetrahydro-:pyran-4-ol 
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I 
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"" 
/, ""' ·HOM 

' 
The title compound \Vas prepared according to procedure 6 using 3·[1-{2,6-dichloro-3-fluoro-phenyl)­

e1hoxy}-5-( 4,4,5,5-tetramethyl-l 1 ,3,2jdioxaboro1an-2-yl)· pyridin-2-ylamin 9 and 4-( 4-bromo-pyrazol-1 • 

yl.methyl)-1etrahydro-pyran-4-ol (prepared according to general procedure i 1 stoning from 1,6-dioxa-

5 splro{2.5Joctane). 1H NMR (400MHz, CDC\3) ~ 7.67 (s, 1H), 7.59 (s, 1H), 7.45 (s, 1H}, 7.31(m,1H), 7.08 

(m, 1H), 6.66 (s, 1H), 6.07 (m, 1H), 5.43 (m, 2H), 4.06 (s, 2H), 3.77 (m, SH), 2.09 s, 3H), 1.66 (d, 2H), 

1.62 {m, 3H), 1.37 (m, 2H); LCMS: 481 [M+ 1j; c-Met Ki: 0.04 1-1M. 

Exainpte 27: 3-{ 1-{2,6-Dichloro-3-fluoro-phenyf)-ethoxy]-5-[1-(tellahydro-furan-3-y1)-1 H-pyrazol-4-yl} 

1 O pyridin-2-ylamine 

"'' a 

The title compound was prepared according to procedure 6 using. 3-[1-(2,6-dichtoro-3-fluoro-phenyl)­

ethoxy]-5-(4,4,5,5-tetramethyl-[ 1,3,2}dioxaborolan-2-y1)-pyridin-2-ylamine and 4·Bromo-1-(tetrahydro­

furan-3-y1)-1 H-pyrazole (prepared according to general procedure 11 starting from tetrahydro-furan-3-ol). 

15 'H NMR (400MHz, CDCI,) 6 7.75 (s, 1H), 7.55 (m, 2H), 7.30 (m, 1H), 7.05 (m, 1H), 6.66 (m, 1H), 6.09 (m, 

1H), 5.00 (m, 1H), 7.84 (m, 1 H), 4.1 O (m, 2H), 4.06 (m, 1 H), 2.50 (m, 1H), 2.30 (m, 1 H), 1.66 (d, J 6 Hz, 

3H): LCMS: 437 \M+1]: c-Met Ki: 0.04 ~M. 

Example 28: 3-[1-(2,6-0ichloro-3-fluoro-phenyt)·elhoxyJ-5-[1-(7-oxa-bicyclo!2.2.1Jhept-2-yimethyl)-1H-

20 pyrazol-4-yt]-pyridin-2-ylamine 
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CH, 

The title compound was prepared according ·to procedure 6 using S-.[1-(2,6-dichloro-3-fluoro-phenyl}­

ethoxy}-5-(4, 4,5,5-tetramethyl-[ 1 ,3,2]dioxaborolan-2-yt)-pyridin-2-ylamine and 4-Bromo-1-(7-oxa· 

bicyclo!2.2.1]hept-2-ylmethyl)-1 H-pyrazole (prepared according to general pr~dure 11 starting from {7-

5 oxa-blcyclo{2.2.1Jhept-2-yl)-melhanol). 'H NMR (400MHz, CDCl3) ~ 7.73 (s, 1H), 7.65 (S, 1H), 7.55 (s, 

1 H), 7.30 (m. 1H), 7.05 (m, 1H), 6.85 (m. 1H), 6.10 (m, 1 H), 4.91 (m. 2H), 4.60 (m, 1H), 4.40 (m, tH), 4.10 

(m, 2H), 2.65 (m, 1H), 2.10 (m, 1H), 2.00 (m, 4H). 1.86 (d, 2H), 1.56 (m, 1H), 1.10 (m, 1H): LCMS: 477 

(M+1]: c-Met Kl: 0.06 µM. 

1 O Example 29: 3-(l -(2, 6-Dichloro-3-fluoro-phen~ )-ethoxy)-5-( 1-(tetrahydro-pyran-4-yl)-1 H-pvrazol-4·yl]· 

pyrldin·2-y1amine 

_p 

·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-tetramethy1-(t,3,2Jdioxaborolan-2-yl)-pyridin-2-ylamine and 4-bromo-1-{tetrahydro-

15 pyran·4·y1)·1H-pyraz.ole (prepared according to general procedure 11 starting from tetrahydro-pyran-4-ol). 
1H NMA (400MHz, COCl3) 15 7.55 (m. 1H), 7.50 (m, 1H), 7.47 (m, 1H), 7.40 (m, 1H), 7.14 (m, tH), 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, 3H); LCMS: 451 

(M+ll: c-Met Kl: 0.04 µM. 

20 Example 3Q: 3·[ 1-(2, 6-0ichloro-3·fluoro-phe,nyt)·elhoxy]-5-( 1-piperidln-4·yl· 1 H-pyrazoJ-4-yl)-pyridin-2-

ylamine 
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·~ 
·2TFA 

The title compound was prepared according to procedure 6. ~H NMR (400MHz. CDCl3) i5 7.65 (s, 1H), 

7.54 (s, 1H), 7.50 (s, 1H), 7.40 (m, 1H), 7.15 (m, 1H). 7.02 (s, 1H), 6.15 (m, 1H), 4.45 (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 J; c-Met Ki; 0.02 µM . 

Example 31 : 3-{ 1-(2 ,6-0ichloro-3-f!uo10-phenyl)-ethoxy]-5-(( $)-1-pyrrolidin-3-yl-1 H-pyrazol-4-yl)-pyridn-2-

ylamlne 

. " 
0 
I ,_,. 

I./ 

The tiUe compound was prepared according lo procedure 6 using 3-11-{2,6-Qichloro-J.-Ouoro-phenyl)-

10 ethoxy)·5-(4,4,5,5-tetramethyl-[1,3,2Jdioxaborolan-2-yl)-pyridin-2-ylamine and 3-((R)-4-bromo-pyrazol-1-

yl)-pyrrolidin&-1-carbOxytlc acid tert-butyl ester (prepared according to general procedure 11 starting tram 

(A)-3-Hydroxy-pyrrolidine-1-carboxylic acid tert-butyl ester). 1H NMR (400MHz, CDC'3) 6 7.64 (s, 1H), 

7.55 (s, 1H), 7.45 (s, 1 H), 7.31 (m, 1H), 7.14 (rn, 1 H), 7.00 (S. 1 H), 6.16 (m, 1H), 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); LCM$: 436[M+1); c-Met Ki: 0.03 !JM. 

15 

Example 32: 2-( 4-{6-Amino-5·[ 1-{2,6-dichloro-3-fluoro-phenyl)-elhoxy]·pyridin·3-yl)-pyrazol-1-yl)-N-{3-

hydroxy-propyl)-isobutyrarnide 

I 

. . 
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NH, 

The title compound was prepared according to procedure 5 using 3-aminopropan-1-ol as the amine in tha 

final step. 'H NMR (400MHz, CDCI,) 0 7.72 (s, 1H), 7.69 (s, 1 H), 7.67 (s. 1H), 7.33 (m, 1H), 7.08 (m, 1H), 

6.90 (s, 1 H), 6.49 {m, 1 H), 6.09 (m, 1H), 3 54 {m, 2H), 3.34 (m, 2H), 2.10 (s, 3H), 1.87 (m, 9H), 1.62 (m, 

• 5 2H); LCMS: 510(M+1J; c-Met Ki: 0.07 µM. 

• 

Example 33: 2·( 4·{6-Amino-5-[ 1-(2,6-dichloro-J-fluoro-phenyl)-ethoxyj-pyridin-3-ylJ--3-methyl-pyraZOl· 1 ·Y')· 
2-methyl-propionic acid 

10 The title compound was prepared according to procedure 5 (compound §:g}. 
1H NMA (400MHz, CDCh) 0 

7.54 (s, 1H), 7.51(s,1H). 7.50 (m, 1H), 7.49 (m, 2H), s.01 (m, 1H), 5.03 (bs, 2H), 1.95 (s, 3H), 1.75 (d, 

3H), 1.63 (s, 6H); LCMS: 467!M+1]; c-Met Ki: 0.13 1-1M. 

Example 34: 2-(4-(6-Am lno·S·[ 1-(2,6-d ichloro-3-fl uoro-phenyl)-ethoxy]-pyridin-3-yl)-pyrazol· 1 ·yl)·N·(2· 

15 methoxy-ethyl)-isobutyramide 

The title compound was prepared acoording lo procedure 5 using {2-methoxyethyl)amine as the amine in 

the final step. 1H NMR (400MHz, CDCl3) fJ 7.73 (s .. t H). 7.69 (s, 1H), 7.66 (s, 1H), 7.31 (m, 1 H), 7.08 (m, 
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1 H), 7.05 (s. 1 H), 6.45 (m, .1 H), 6.1 o (rn, 1H), 5.1 O (m, 2H), 3.36 (s, 3H), 3.25 (rn, 4H), 1.87 (m, 9H); 

LCMS: 510 [M+1]; c-Met Ki: 0.09 µM. 

Exarnolo 35: 2·(4·(6·Amino·5·[ 1 ·(2,6·dichlonrJ. fluor<>phen~)·e1hoxy)-pyridl,,.J.~}·PY'BZol· 1 ·~J· N·(2· 

5 hydroxy-ethyl)-isobutyramide 

' 
The title oompound was prepared acoording to procedure 5 using 2-aminoethanol as the amine in Che final 

step. 'H NMR (400MHz, CDCI,) 0 7.75 (s, 1H), 7.70 (s, 1H), 7.67 (s, 1H), 7.31(rn,1HJ, 7.09 (m, 1H), 

6.89 (s, 1H), 6.56 (m, 1HJ. 6.08 (m, 1 H), 5.0 (rn, 2H), 3.65 (rn, 2H), 3.36 (m, 2HJ, 1.87 (m. 9HJ; LCMS: 495 

10 !M+1]; c-Met Ki: 0.06 µM. 

Example 36: 2-(4-{6-Am!no-5-( 1-(2, 6-dichl oro-3-f luoro-phenyt) -ethoxy)-pyridin-3-yl}-3-methyl-pyrazol· 1 ·yl)­

N-(3-dlmethylamino-propyl)-isobutyramide 

"' 

15 The title compound was prepared according to procedure 5 using N,N-dimethylpropane-1,3-diamine as 

the amine in the linal step. 1H NMA {400MHz, COC!3) 6 7.60 (s, 1H), 7.48 (s, 1H), 7.30 (m, 1H), 7.08 (m, 

1H), S.73 (s, 1H), 6.04 (m. 1H). 6.15 (m, 2HJ. 3.2B (rn, 2HJ, 2.59 (m, 4HJ, 2.38 (s, SH), 2.20 (s, 3H), 2.05 

(s, 3H), 1.86 (d, J 8 Hz, 3H), 1.81 (s, SH); LCMS: 551 [M+1]; C·MSI Ki: 0.09 µM 

20 Example 37: 2-( 4-{6-Amino-5-[ 1-(2, 6-dichloro-3-fluoro-phenyl)-ethoxy}-pyridin-3-yl}-3-methyl-pyrazol-1-yl)· 

N-{2·pyrrolidin-1-yl-ethy\)-isobutyramide 

·-········--- -···-
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The title compound was prepared according to procedure 5 using (2·pyrrolidin· 1-ylethyl)amine as the 

amine In the final step._ 1H NMR (4DOMHz, CDCl3) 6 7.59 (s, 1H), 7.48 (s, 1H}, 7.30 (m, 1H), 7.07 (m, 2H), 

6.04 (m, 1 H), 5. 1 O (m. 2H), 3.48 (m, 2H), 3.00 (m. 6H), 2.18 (s, 3H), 2.06 (s, 3H), 1 .93 (m, 4H), 1 .84 (d, J 

5 8 Hz, 3H), 1.82 (s, SH); LCMS: 563 [M+1]; c-Met Ki: 0.07 µM, 

Ex!lmDle 38: 3-[ 1 • l2, 6-Dichloro·3·fluoro-phenyl)-ethoxy]-S..[1·(1-isopropyl-piperidin-4-yl)-1 H-pyrazol-4'·yl]· 

pyridin-2-llamlne 

,, 

.. ,, 
'HO~ 

10 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-yt)-pyridin-2-ytamine and 4-( 4-Bromo-pyrazol-1 ·yl)· 1 • 

isopropyl-piperidine (pr-epared according to general procedure 11 using 2-iodo-prupane as alkylation 

reagent). 1H NMR (400MHz, CDCl3) ~ 7.70 (s, 1H), 7.55 (s, 1H), 7.50 (s, 1 H), 7.31 (m, 1H), 7.06 (m, 1 H), 

6.67 (s, lH), 5. 13 (bs, 2H), 4.16 (m, lH), 3.13 (m, 2H), 2.94 (m, 1 H), 2.30 (m, 9H), 2.07 (s, 3H), 1.86 (d, J 
1 S 8 Hz, 3H), 1.13 (d, J 8 Hz, 6H); LCMS: 492 [M+ 1 J; c-Met Ki: 0.01 µM. 

Example 39: 3-[ 1-(2,6· Dich~oro-3-lluoro-phenyl)·ethoxyJ-5-[ 1-( 1 ·m0thyl·plperidin-4·yl)· 1 H-pyrazol-4-ylJ· 

pyridin-2-ytamine 
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The titte compound was prepared according to procedure 6 using 3-(1-(2,6-dichloro--3-fluoro-phenyl)­

ethoK)']·S-(4,4,5,5-tetrameth yl-{ 1.3,2]dioxaborolan-2-yl)-pyridin-2-ylamine and 4-(4-brom~pyrazol-1-',4)· 1 • 

methy-piperldlne (prepared according 10 general procedure 11 ). 'H NMA (400MHz, CDCl3) 0 7 .70 (s, 1 H), 

S 7.56 (~ 1H). 7.49 (s, 1HJ, 7.29 (m, 1 HJ. 7.06 (m, 1 H), 6.87 (s, 1 HJ, 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 8 Hz, 3H); LCMS: 464[M•1[; c-Met 

Ki: 0.01 µM. 

Example 40: 1 -(4-(4-l 6-Amino-5·( 1 ·(2, 6-di c:h\oro-3-f!uoro--phenyl)-ethoxy]-pyrldin-3-yl}-pyra.zol-1-y\)~ 

1 o piperidin-1-yl]·2-hydroity-ethanone 

"' 

The title compound was prepared according to procedure 7. 
1
H NMR (400MHz, COC~) O 7.74 (s, 1H), 

7.57 (s, 1H), 7.47 (s, 1H), 7.30 (m, 1H), 7.06 (m, 1H), 6.86 (s, 1H), 6.06 (m, 1H), 4.60 (m, 1H), 4.32 (m, 

1H), 4.21 (s, 2H), 3.65 (m, 1H). 3.17 (m, 1H), 2.97 (m, 1H), 2.23 (m, 2H), 2.01 (m, 2H), 1.86 (d, J 8Hz, 

15 3H); LCMS: 508 [M-r1J; c-Met Ki: 0.01 µM. 

Examole 41 : 1-{4-(4-{6-Amino-5-[ 1-(2,6-dichloro-3-fluofo-phenyl)-ethoxyj-pyridin-3-yl)--pyrazol-1-yl)-

piperidin-1 ·yl]-e1hanone 



• 
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The title compound was prepared according to procedure 6 using 3-{1-(2,6-dich!oro--3-fluoro-phenyl)­

eth0xy]-5-(4,4,5,5-tetramett1y1-[1 ,3,2}dioxaborolan-2-y\)-pyridin-2-ylami ne and 1-[ 4-( 4-bromo-pyrazol-1-y\)­

piperidin-1 -yl]-ethanona (prepared from 4-(4-bromo-pyrazol-1-yj)-piperidine and acetyt chloride in the 

5 presence of triethylamine in dichloromethane solvent). 1 H NMA (400MHz, CDCl3) 6 7.71 {s, 1 H), 7 .57 (s, 

1H), 7.47 (s, 1H), 7.30 (m, 1H), 7.07 (m, 1H), 6.67 (s. 1H), 6.07 (m, 1H), 5.08 (bs, 2H), 4.76 (m, 1H), 4.33 

(m, 1H), 3. 95 (m, 1 H), 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[; c-Met Ki: 0.01 µM. 

10 Example 42: (4-{4-{6-Amino-5-[ 1-(2, 6-dichlo ro-3-fluoro-pf:tenyl}-ethoxy}-pyridin·3·yl}-pyrazol-1-yl)-

piperidin-1-yl}-acetonitrile 

lhe title compound was prepared according 10 procedure 6 using 3-[1-(2,6-dlchloro-3-fluoro-pheny\)· 

ethoxy]-S.(4,4,5,5-tetramethyl-[ 1 , 3,2]dioxaborolan-2-yl).-pyridin-2-ylami ne and ( 4-( 4-Bromo-pyrazol-~ -yl)-

15 piperidin·1-vl)-acetonftrile (prepared according to general procedure 11 using 2-bromo-acetonitrile as 

alkylation reagent). 1H NMR (400MHz, CDCl3) 0 7.75 (s, 1H), 7.57 (s, 1H), 7.49 (s, 1H), 7.30 (m, 1H), 

7.06 (m, 1H), 6.87 (s, 1H), 6.0B (m, 1 H), 4.85 (bs, 2H), 4.13 (m, 1 H), 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); LCMS: 489 fM+1J; c·Met Ki: 0.02 µM. 

20 ExamQ!e' 43: 3-[ 1-(2.6-Dichloro-3-Huoro-phenyl )-ethoxY ]-5·( 1 ·( 1 ·ethyl-piperidin..4-yl)· 1 H-pyrazol-4-yl]· 

pyridin-2-ylamine 
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The title compound was prepared according to prooedure 6 using 3-[1-(2,6·dichloro-3-lluoro-phenyl}­

ethoxy}-S.(4,4,5,5-tetramethyl-{ 1 ,3,2Jdioxaborolan-2-yl)-pyridin-2-ytamine al"ld 4-(4-Bromo--pyratOl· 1-yl)-i · 

ethyi-piperldine (prepared according lo general procedure 11 using 1-iodoethane as a!kylation reagent). 

5 'H NMR (400MHz, CDCl3J ~ 7.71 (', 1HJ, 7.55 (,, 1HJ. 7.50 (s, 1H), 7.31 (m. 1HJ, 7.05 (m, 1H), 6.87 (,, 

1 HJ, 6.07 (m, 1HJ, 5.06 (b,, 2HJ, 4.15 (m, 1 HJ, 3.14 (m, 2HJ, 2.51 (m, 2H), 2.19 (m, 6HJ, 2.06 (s, 3HJ, 1.86 

(d, J 8 Hz, 3H), 1.14 (m, 3HJ; LCMS: 478[M;1j; c-Me1 Ki: O.Q1 µM. 

Example 44: 1 ·l4·( 4-(&Amino-5-[1-(2,6-dichloro-3-f!uoro-phenyl)·&thoxyj-pyridin-3-yt}-pyrazol-1-yl)· 

1 O piperidin-1-yl}-2-dimettvyfaminCH3thanone 

I I 
/, 

The title compound was prepared according to procedure 6 using 3-[1·(2,6-0:.::hlo~3-Huoro-phanyl)­

ethoxyJ-$-( 4,4,5,5-tetramethyl-[ 1,J,2]dioxaborclan-2-yl)· pyridin-2-yiamin!3 and 1-( 4-( 4 -Bromo-pyrazol-1 ·yl}­

plperldin· 1-~}·2·dimethytamino·ethanone (prepared from 4·{4·bromo-pytazol·1-yl}-piperldine ·and 

15 dimethylamino-aoetic acid using HOBVEOC!Triethylamine in OMF" solvent). 
1
H NMA \400MHz, CDC'3) 6 

7.67 (,, 1HJ, 7.56 (s, 1H), 7.47 (,, 1HJ, 7.30 (m, 1H), 7.07 (m, 1H), 6.67 (s, 1H), 6.07 (m, 1H), 5.31 (bs, 

2H), 4.70 (m, 1HJ, 4.33 (m, 2HJ. 3.20 (m, 4HJ. 2. 79 (m, 1 HJ, 2.33 (,, 6H), 2.20 (m, 2HJ, 2.06 (s, 3HJ, 1.92 

(m, 1H), 1.a6 (d, J 9 Hz, 3H): LCMS: 535 [M+1]; c-Mel Ki: 0.01 )JM. 

20 Example 45; 5-(1 • (1 ·Cyclopropytmethyt-piperidin-4-Y1)· t H-pyrazo1-4·y1)·3·( 1 ·(2,6-dich!oro·3-fluoro·phenyt)­

ethoxy]-p~dln-2-ytami ne 
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The title compound was prepared according to procedure· 6 using 3-(1 ·(2,6-dichloro-3-fluoro-phenyl)· 

ethoxyJ-5-(4 ,4,5,5-tetrameth yl-[ 1 ,3,2jdioxaborolan-2-yl)-pyridin-2-ylamine and 4-( 4~bromo-pyrazol· 1-yQ-1 • 

cyclopropylmeltlyl-piperidine (prepared according to general procedure 11 using iodomethyl-cyclopropana 

5 a&alkylation reagent) .. 1H NMR (400MHz, CDC!i) 0 7.62 (S, 1H), 7.54 (m, 2H). 7.37 (m, 1H), 7.16 ('!', 1H). 

7.06 (s, 1H), 7.01 {S. 1 H), 6.18 (m, 1 H), 4.50 (m. 1 H). 3.98 (m, 1 H), 3.69 .(m, 1H), 3.50 (m, 1H), 3.02 (m, 

2H), 2.95 (m, 1H), 2.65 (m, 2H), 2.44 (m, 1H), 2.31 (m, 1H), 1.94 (m, 3H), 1.14(m,1H), 0.80 (m, 2H), 0.42 

(m, 2H); LCMS: 504 (M~1); c-Met K;: 0.01 µM. 

1 O Example 46: 3-[(A)-1-(2;6-0ichloro-3-lluoro-phenyl)-elhoxyJ-5-[ 1-( 1 ·methyl· piperidin·4-yl}-1 H-pyrazol-4-yt]: 

pyridin-2.·ylamine 

The titte compound wa:; prepared according to procedure 6 using 3~[(R)-1-(2,6-dlchloro-3-fluoro-phenyt)­

ethoxy)-5-( 4, 4,5, 5-tetramethyl-( 1,3 ,2Jdioxa~orolan-2-yl) · pyridi n-2-Ylamine and 4-( 4-bromo-pyrazol· 1·yl)·1 • 

15 msthy-piperidina (prepared according to general procedure 11. 1H NMR_ (400MHz! CDCl3) 0 7.65 (s, 1H), 

7.55 (s, 1H), 7.50 (s, 1H). 7.31 (m,1H), 7.06 (m. 1H). 6.87 (s, 1H).·6.08 (m, 1H), 5.50 (bs, 2H).,4.18 (m, 

1H), 3.11 (m, 2H), 2.40 (s. 3H), 2.30 (m, 2H), 2.20 (m. 4H), 2.07 (s, 3H), 1.86 (d, J 8 Hz, 3HJ; LCMS: 464. 

(M+ 11; c-Met Ki: 0.01 µM. 

20 Example 4 7: 1 ·[4-(4-{6-Am ino-5-( (R}-1-(2,6-dic:;h!oro-3-fluorO-phenyl)·ethoxy]-pyridin·S·yl}·pyrazol· 1 -yf)· 

piperidin-1-yl]-~-hydroxy-ethanone 



• 
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The title compound was prepared according to procedure 7. 1H NMR (400MHz, COCl3) 0 7.72 (s, 1H), 

7.57 (s, 1H), 7.47 (s, 1 H), 7.31 (m, 1H), 7.06 (m, 1H), 6.66 (s, 1H), 6.08 (m, 1H), 5.00 (bs, 2H), 4.70 (m, 

1H), 4.36 (m, 1H), 4.21 (s, 1H). 3.70 (m. 1H), 3.1B (m, 1H), 3.00 (m, 1H), 2.223 (m, 2H), 2.01 (m, 2H), 

5 1.86 (d, J B Hz, 3H); LCMS: 508 [M+ 1 ]; c-Met Ki: 0.004 µM. 

Exam Ria 48: 5-(1 -Cyclopentyl· 1 H-pyrazol-4-yl)-3-[ 1-(2,6-dichloro-3-fluoro-phenyl)-ethoxy]·pyrid'm-2-

ylamlne 

0 

p 
,_, 
I 
I /) 

• 10 The title comPound was prepared acrording to procedufe 6 using 3-[1-(2,6-dichloro-3-fluoro-phen.,.t)­

ethoxy)-5-(4, 4,5,5-tetramethyl-{ 1 ,3.2Jdioxaborolan-2-yl)-pyridi n-2-ylamine and 4-{ 4-bromo-pyrazol-1-yl)-1 • 

cyclopentyt-piperidine (prepared according to general procedLire 11 using bromocyctopentane as 

a/kylation reagent). 1H NMR (400MHz, CDCl3) 0 7.75 (s, 1H), 7.55 (s, 1H), 7.48 (s, 1H), 7.28 (m, 1H), 

7.05 (m, 1H), 6.87 (s, 1 H), 6.07 (m, 1H), 4.81 (bs, 2H), 4.64 (m, 1 H), 2.1 B (m, 2H), 2.05 (m, 2H), 1.86 (m, 

15 3H), 1.71 (m, 4H): LCMS: 435 [M+1]: c-Met Kl: 0.04 µM. 

Example 49: 5-(1 -Cyclobutyl-1 H-pyrazo!-4-yl)-3-[ 1-(2 ,6-dichtoro-3-fluoro-pheny!)-ethoxy)-pyridin-2-ylamine 
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The tiUe compound Was prepared acx:ording to procedure 6 using 3-(1-(2,6-dichlOro-3-fluoro·phenyl)· 

elhoxy)-5-( 4, 4,5,S-tetramethyt-f 1 ,3,2]dioxaborolan·2·yl}-pyridin·2-ylamine and 4·( 4-bromo-pyrazol-1-yl)-1-

cyclObutyl-plperidine (prepared according to general procedure 11 using bromocyclopentane as alkylation 

5 reagent). 'H NMR (400MHz, CDCl,) 0 7.74 (s, 1H), 7.SI (s, 1H), 7.50 (s, 1 H), 7.26 (m, 1H), 7.05 (m, 1H), 

6.67 (s, 1H), 6.08 (m, 1H), 4.90 (bs, 2H), 4.75 (m, 1H), 2.51 (m, 4H), 1.88 (m, SH); LCMS: 421 (M+1); o­

Met-Ki: 0.02 µM. 

Example 50: 3-[ 1-(2,6-0ichloro-3-fluoro-phenyl)-ethoxy]-S.! 1-(1-metha.nesulfonyl-piperidin-4-yl )· 1 H· 

10 pyrazol-4-y1]-pyridin-2-ylamina 

_,.::, NH, 

The title compound was prepared according to procedure 7 using 3-[1·(2,6-dichloro-3-lluoro-phcnyl)· 

ethoxyJ-5-(1-piperidin-4-yl-1H-pyrazol-4-y1)-pyridin-2-yl_amlne and methylsulfonyl chloride. 'H NMR 

(400MHz, COCI,) 0 7.75 (~ 1 H), 7.57 (s, 1 H), 7.49 (s, 1 H), 7.31 (m, 1 H), 7.06 (m, 1H), 6.08 (m, 1 H), 4.82 

15 (bs, 2H), 4.26 (m, 1H). 3.94 (m, 2H), 2.98 (m, 2H), 2.65 (s •. 3H), 2.26 (m, 2H), 2.18 (m, 2H), 1.86 (d, J 8 

Hz, 3H); LCMS: 528[M+1]; c-Met Ki: d.01 µM. 

Example 51 : 3-( 1-(2,6-Dichloro-3-fluoro-phenyl)-ethoxy}-5-( 1 -piperidin-3-yl-1 H-pyrazol-4'-yt)-pyridin-2-

ylamlne 

I 

J 
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The title compound was prepared according to procedure 6 using 3-(1-(2,6-dichloro-3.fluoro-phenyf)­

ethoxy]-5-( 4,4, 5,5-tetramethyl-[ 1 ,3,2]dioxaborolan-2-y1)-pyridin-2-ylamine and 4-(4-bromo-pyrazol-1 -yl)­

[ 1,31blpiperidi nyl-1 '-carboxylic acid tert-butyl ester (prepared according to general procedure 11 using 3-

5 hydroxy-piperidine-1-carboxy1ic acid tart-butyl ester). 
1
H NMR (400MHz, CDCl3) 0 7.69 (s, 1H), 7.55 (s, 

.1H), 7.52 (s, 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, IH), 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+1J; c­

Met Ki:.0.01 µM. 

1 O Example 52: 3-[(R~-1 ·{2, 6-Dichloro-3-fluoro-phenyt)-ethoxyJ-5-( 1 ·piperldin-4-yt-1 H-pyrazoF4-yl)-pyridin·2-

ytamlne 

Cl CHa· 

The title compound was prepared according to procedure 6 using 3-{(Ff)-1-(2,6-dichloro-3-fluoro·phenyl)­

ethoxyj·S-(4.4,5,5-tetramethyl·( 1 ,3,2]dloxaborolan-2-yl)-pyridin-:2-ylamine and 4-( 4-bromo-pyrazol-1-yl)-1-

15 cyclopentyl-piperidine (prepared according to general procedure 11 using bromocyclopentane as 

alkylation reagent). 1H NMR (400MHz, CDCh) 1:i 7.73 (s, 1H), 7.55 (s, 1H), 7.48 (s, 1H), 7.31 (m, 1H), 

7.07 (m, 1H), 6.88 (s, IH), 6.08 (m, 1H), 4.64 (m. 1H), 2.04 (m, 2H), 1.98 (m, 2H), 1.86 (d, J 8 Hz, 3H), 

1 .73 (m. 2H); LCMS: 435 [M+1J; c-Met Ki: 0.02 µM. 

20 Example 53: J-((A)-1-(2,6-Dichloro-3-fluoro-phenyl}·etlioxy}-5-( 1 -piperidin-4-yl-1 H-pyrazot-4-yl)-pyridln-2-

ylamine 
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The title compound was prepared according lo proC?dlJre 6. 1H NMA (400MHz, ·C!'.>C~) 6 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, 

1H), 3.41 (m, 2H), 2.96 (m, 2H). 2.26 (m, 2H), 2.12 (m, 2H), 1.66 (d, J 8 Hz, 3H); LCMS: 450 [M+1]: c-Met 

Ki: 0.003 µM. 

Example 54: 3-(3·Fluoro-6,7,8,9-te1rahydro-SH-benzocyclohepten-5-yloxy)-5-(1 H-pyrazol-4·yl)·pyridln-2-

ylamine 
N-NH 

I 
~ 

7' 
I 

2TFA 

"" "' " 0 

~ NH, 

F 

10 The title_oompound was prepared according to procedure 6 using 5-bromo-3-(3-fluoro-6,7,8,9-tetrahydro­

SJ-l.benzocyclohepten-5-ylo:icy)-pyridin.2-ylamine and 4·{ 4, 4,5,5-tetramethyl·( 1 ,3,2)dioxaborolan-2-yl)· 1 H­

pyrazole. 1H NMR (400 MHz, DMSO-d6) i5 7.09 {s, 2H), 6.86 (s, 1 HJ, 6.66 (s, 1H), 6,38 (t, 1H), 6.25 (dd, 

IH), 6.06 (dt, 1H). 5.03(d. 1H). 2.16 (t. 2H). 1.42(m, 1H). 1.33(br, 1H). 1.19(br. 2H), 1.07(bf, 1H), 0,66(br. 

1H); LCMS: 339 [M+1J; c-Met 0/o Inhibition: 21°/o µM. 

15 

Example 55: 2-( 4·(6-Amino-5-{1 ·(2,6-dichloro-3--fluoro·pheny1)-alhoxy]-pyrldln-3-yl}-pyrazol· 1 ·yl)-N,N· 

dietllyi-isobutyramide 

I 
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The title comPoUnd was prepared aceording to procedure 5 using diethylam!ne as the amine in the final 

step. 'H NMR (400 MHz. DMSO·d6} 6 7.96 (s, 1H), 7.76(d, 1H}, 7.61(s, 1H}, 7.45(q, 1H), 7.42(1, 1H), 

6.90 (d, 1H), 6.09 (q, 1H), 5.66 (s; 2H), 4.09 (q, 1H), 3.20 (m, 1H), 3.16(d, 2H), 2.61 (m, 1H). 1.60(d, 3H), 

1.66(s, SH), 1.16(m, 1H), 1.10(1, 1H), 1.01(br, 2H), 0.60(br, 2H); LCMS: 506 (M+1]; o-Mel I(;: 0.3964 µM. 

Example 56: 2·( 4·(&-Amino-5-(1-(2,6-dichtoro-3·fluoro-phenyl)-ethoxy]-pyridin·3-~)-pyrazol-1-~ )-1 ·( (S)-3-

hydraxy-pyrrolid ln-1-yl)-2-methyl-propan-1-one 

"" 

' 
The title compound was.prepared according to procedure 5 using (35)-pyrrolidin-3-ol as the amine in the 

final step. 'H NMR (400 MHz. DMS0-<16) 6 B.32(d, 1H}, 7.97 (br, 1H), 7.81{9, lH), 7.72(s, 1H), 7.59(q, 

1H), 7.47(1, 1H), 7.18 (1, 1H), 6.29 (d, 1H), 4.10 (br, 1H), 4.00 (br, 1H), 3.59 (m, 2H), 3.42(m, 2H), 2.31 (m, 

1 H), 1.B5(d, 3H), 1.75(m, 3H), 1.70(d, 5H), 1.63(m, 2H); LCMS: 522 [M+1(; o-Mel I": 0.47 µM. 

15 Example 57: 2-(4-{6-Amino-5-[ 1-(2,6-dlchloro-3-fluoro-phenyt)-ethoxy]-pyridin-3-yl}-pyrazol-1-yl)-2-methyl-

1-pyrrolidin-1-y1-propan-1-one 



• 

• 
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The title compound was prepared according to pr~ure 5 using pyrrolidine as the amine in the final 

step. 'H NMR (400 MH?, OMS0-<16) 6 8.04(s, 1H), 7.80 (s, 1H), 7.61(s, 1H), 7.55(q, 1H), 7.43(1, 1H), 

6.92(s, 1H), 6.10 (q, 1H), 5.67 (s, 2H), 2.37 (m, 1H), t.79(d, 3H), t.66(s, 6H), 1.59(m, 4H); LCMS: 506 

5 [M+1); c-Met Ki: 0.425 µM. 

Example 58: 2-{ 4-{6-M>;no-5-!1 ·(2,6-<!<:hloro-3-fiuoro-phenyl)·elhoxy]-pyrKUn-3-yl)-pyrazo" 1 ·yl)-N,N-

dimethyl-isob~ide 

10 The title compound was prepared according 10 procedure 5 using dimethylamine as the amine In the l\nal 

step. 'H NMR (400 MH?, DMSO·d6) 6 8.16 (d, 1H), 7.79(d, tH), 7.70(d, 1 H), 7.45(q, tH), 7.11 (s, 1H), 

6.25 (t, tH), 1.60{d, 3H), t .66(s, 6H); LCMS: 480 !M+ 1 I; c-Met Ki: 0. t 25 µM. 

Example 59: 2-(4-~6-Arnii:io-5-[1 -(2,6-dichloro-3-fluoro-pheny#)-ethoKY]-pyrldin-3-yl}-pyrazol-1-yl)-2· methyl· 

15 propan-1-ol 
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The title compound was prepared according to procedure 8. 1H NMR (400 MHz, DMSO·d6} 6 7.90 (s, 

1H), 7.75(s, 1H), 7.52(m, 1H), 7.51(6, 1H), 7.43(~ 1H), 6.87 (s, 1H), 6.06(q, 1H), 5.61(s, 2HJ, 4.93(br, 1H), 

3.54(s, 2H), 1.80(d, 3H), 1.44(s, SH); LCMS: 439\M+1]; c-Me1 Ki: 0.014 µM. 

s Example 60: 3-!1·(2,6·Dlchloro-3-fluoro-phen)'i)-ethoxy]-5-[1-(2-dlmethylat:rlino·1, 1-

di methyj-ethyt)-1 H-pyrazol·4-yl}-pyridin-2-y1amine 

The title compound was prepared at:cording to procedure B usin~ 2·(4-{6-Amino-5-(1-(2,6-dichloro-3· 

fluoro-phenyl)-etholly}-pyridin-3-y1}-pyrazof·1-yl)·N,N-dimethyf·isobutyramide for the reduction. 1H NMA 

10 (400 MHz, DMSO-d6) 0 7.88 (s, 1H), 7.76(s, 1H). 7.53(m, 2H), 7.43(t, 1HJ, 6.87 (s, 1H), 6.06(q, 1H), 

5.S2(s, 2H), 1.BO(s, SH), 1.78(d, 3H), 1.48(s, GH); LCMS: 486 \M+1]; c-Me1 Ki: 0.084 µM, 

Example 61 : {$)· 1 ·[2·(4·{6·Amino-5-[1 ·(2,6-dichloro-3-fluoro-phenyl)-ethoxy]-pyridin-3-yl}-pyrazol-1-yt)-2· 

methyl-propyl)-pyrrolidin-3-ol 

15 F 

The title compound was prepared according to pr0cedure 8 using 2·(4·{6·amino-5-(1-(2,6-dic:hloro-3-

lluoro-phenyf)-elhoxy)-pyridin-3-yl)-pyrazol-1 -yl)-1-((5)-3-hydroxy-pyrralidin-1-yl)·2-methyl-propan-1-one 

for the reduction. 'H NMR (400 MHz, OMSO-d6) l5 7.88 (s. 1H), 7.76(s, 1H), 7.54(m, 2H), 7.43(1, 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,1H). 

20 2.08(br, 1H),1.90(d, 2H), 1.SO(d,3H), 1.49(6, SH), 1.39(br,1 H); LCMS: 508\M+1]; c-Met Ki: 0.07 µM, 
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Example 62: 3-[1-(2 ,6-0fchlorc:r-J-fluoro-phenyf)-ethoxy]-S..(111, 1-dimethyl·2-{2-pyrrolidin-1-yl-ethoxy) • 

•lh~J-1 H-pyrazol-4-~J-pyridin-2-~amine 

F 

The title compound was prepared according to procedure 6 using 3-[1-(2,6-dichloro-3-fluoro-phcnyl)-

5 ettioxy)-5-( 4,4,5,5-tetramethyl-{ 1,3,2Jdioxabofolan-2-yl)1!yridin-2-ylamine and 4-bromo-1-[ 1, 1 ·dimethyl-2- . 

(2-pyrrolldin-1-yl-ethoxy)-ethyl)-1 H-pyrazole, which were prepared as fonows: 

To a solution of 2-(4-bromo-pyrazol-1-yl}-2-methyl-proplonlc acid methyl ester (5.00 g, 20.2 mmol) 

in anhydrous Tl:IF (67 mL) was added UAIH4 (1.0M In THF, 22.3 ml) drop by drop under 11itrogen. The 

reaction mixture was stirred under ni1rogen at ambient temperature for overnight, and quenched with HCI 

10 · solution (2N) in ice bath to pH 5. T/le product was extracted with ethYI acetate. The combined extracts 

were washed with water, brine, and dried over N~S04 lo provide 2-(4·bromo-pyrazol-1-yl)-2-mettly1-

propan-1-ol (3.022 g, 68% ~Old). 

15 

20 

To a solution of 2-(4-bromcrpyrazol-1-yl}-2-methyl-propan-1-ol (0.50 g, 2.28 mmol) and 1·(2-

chloro-ethyl)-pyrrolid!ne {0.3072 g, 2.28 mmol) was added NaH (GO°k in mineral oil, 27 .4 mmol). The 

reaction was stirred under nHrogen at ambient temperature for 0.5 h, and then at 70 °C for over-nlghl 

_The reaction was quenched after cooling down to ambient temperature with the addition of water. The 

product was extracted with eth'Ji acetate, and the extracts were washed with water, brine, and dried over 

N~4• The crude product was purified on a Hwerssd phase column to provide 4-bromo· 1-£1, 1-dime1\ly\-

2-(2-pyrrolidln-1-yl-ethoxy)·ethyl]-1 H-pyrazole (~7.8 mg, 18o/a yield). 

3·[1-(2,6-Dichloro-3-fluoro-phenyl)-ethoxy]-5-{ ~ -[1 , 1.dimethyl: 2-{2..pyrrotidin-1 -yl--ethoxy)-ettiyl}-

1 H-pyrazol-4-yl}-pyridin-2-ylamine: 1H NMR (400 MHz, DMSO-d6) 6 7.95 (s, 1H), 7.56(dd, 2H), 7.4l(m, 

1 H), 7.22(L 1H), 7.08 (S. 1H): 6.26(Q, 1H), 3.68(s, 2H), 3.56(1, 2H), 3.35(m, 2H), 2.87(m, 2H), 2.57(d, 2H), 

1 .6S{m, SH), 1.53(s, BH), 1.20(d, 1H); LCMS: 536 (M+1J; e-Met Ki: 0.229 µM. 

25 Example 63: 3-[1-(2,6-0ichloro-3-ftuoro-phenyl)-ethoxyj-S-{1-(R)· 1-pyrrolidln-2-ylmethyl-1 H-pyrazol-4-yl}­

pyrfdin-2-ytamine 
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The ti!le compound wa.s prepared according to procedure 11 followed by procedure 6 using 3-[1-(2,6· 

dichloro-3-tluoro-phenyl)-etlioxy)-5-(4,4,5,5-letramethyl·{1,3,2Jdiox:aborolan-2-yij-pyridin-2-ylamine and 2-

[(R)4-{4-bromo-pYrazol-1-yl)-piperidin-1-ylmethyf)-pyrro~dine-1-carboxyllc acid tert-butyl ester (prepared . 

according to genera! procedure 1 t using (R)-2-hydro>cymethyl-pyrrolldine-1-carboxylic acid tert-butyl 

ester). 'H NMR (400 MHz, DMSO·d6) 6 9.95 (br, 2H), 8.68(d, 1H), 8.50(br, 1H), 8.34(9, 1 H), 8.27 (d, 1 H), 

8.12(m, 1H), 7.99(L 1H), 7.65(s, 1H), 8.76(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, 1 H); LCMS: 450 (M+1); c-Met Kl: 0.072 µM. 

10 Example 64: 3-[1-(2,6-Dlchloro-3-fluoro-phen~)-ethoxy}5-(1·(S)-1·pyrrolidin·2·~meth~·1H·pyrazol·4·~)· 

pyridin-2-ytamine 

' 
nie title compound was prepared according to procedure 11 followed by procedure 6 using 3-{1-(2,6-

dichloro-3-fluoro-phenyl)-ethoxy)-5-( 4,4,5,5-te1ramethyl-( 1 ,3,2Jdioxaborol9Jl.2-yl)-pyridin-2-ylamine and 2-

15 [(5)4-(4-bromo-pyrazol-1-yl)-piperidirt-1-ylmethyt~pyrrolidine-1-carboxylic acid telt·butyl ester (prepared 

according to general procedure 11 using (SJ-2-hydroxymethyl-pyrrolld!ne-1-carboxylic acid tert-buty1 

ester). 'H NMA (400 MHz, DMSD-d6) 0 7.86(s, 1H). 7.72(s, 1H), 7.56(m, 1H), 7.51 (d, 1H), 6.66(s, 1H), 

6.06(q, 1H), 5.64(s. 2H), 3.SS(d, 2H), 2.76(m, 2H), 1.79(d, SH), 1.60(m. 3H), 1.33(m, 1H); LCMS: 450 

[M+ 1); c-~c;it Ki: 0.0415 µM. 

20 

Example 65; 3·(1-(2,S-Dichloro·3-0uoro-phenyf)-ethoxy)-5-((R)-1-pyrrolictin-3-yt-~ H-pyrazol-4-yl)-pyrtdln-2-

y!amine 



• 

• 

WO 20061021881 
P(;'f/IB20051002695 

-117.-. 

" p 
-N 

7# 

' 
The title compound was prepared according to pr_ocedure 11 fottowed by procedure 6 using 3-[1·(2,6-

dk:hloro-3-Huoro-phenyl)-ethoxy)·S-(4,4,5,5-tetramethy1·[1,3,2]dioXS:borolan·2·yl)·pyridin~2-ylamine and 3-

((S)-4-bromo-pyrazol-1-yJ)-pyrrolidina-1-carboxylic acid tert·butyl ester {preparfld according to general 

5 procedure 11 starting from (S)-3-Hydroxy-pyrroUdine-1-carboxylic; acid !art-butyl ester). 1H NMR. (400 

MHz, DMSO-d6) 0 7.93{s, 1H),.7.74(d, 1H), 7.SS{m, 1H), 7.51 (s, 1H), 7.43(L 1H), 6.87{d, 1H), 6.06(q, 

1H). 5.64{s, 2H). 4.75{m, 1H), 3.11{m, 1H), 3.01{m. 1H), 2.94{m, HI), 2.86(m. 1H). 2.15{m, 1H), 

1.99(m,1H), 1.87(s, 3H), 1.78{d, 3H): LCM$: 436 [M+1]: c-Met Kl: 0.298 µM. 

10 Example 66: 3-l(R)· 1-(2,S.Diehloro-3-f!uoro-phenyl)-ethoxy}-5-(1·piperidin·4·y\·1 H-pyrazol-4-yl}-pyrazin·2· 

yiamine 

c• 

.... 
' 

The title compound wa"s prepared according to procedure 12 .. 1H NMR (400 MHz, QMSO-d6) O 7.86 (s, 

1H), 7,76{s, 1H), 7.63{m, 2H), 7.54(m, 1H), 7.37(L 1H), 6.46 {q, 1H), 6.IS(s, IH), 4.10(m, 1H), 3.01(m, 

15 2H), 1.95(m, 2H), 1.BS(s, 2H) •. 1.75(d, 3H), 1.67(dd, 1 H); LCMS: 451 (M+1J; c-Met Ki: 0.010 µM. 

Ell'. am pl a 87: 3·[(R)· 1-(2,6~Dichloro-J.fluor'o~henyl)-ethoxy}-5-(1 H-pyrazol-4-yl)-pyrazin·2·ylamfne 



• 
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The title compound· was prepared according to procedure 10 using 5-bromo-3·[(R)-1·(2,B·dichloro-3-

fluoro-phenyl)-ethoxy}-pyrazin·2·ylamlne and 4·(4,4,5,5-T etramethyl.[1,3,2Jdloxaborolan-2-yl)-pyra?ole-1-

carbox~ic. acid lert-butyl ester. 'H NMR (400 MHz, DM50-d6) 0 12.81(s, 1H), 7.79 (•. 1 H), 7.48(m, 1H), 

5 7.36(1, 1H), 6.48 (q, 1 H), 6. 12(s, 2H), 1.75(d, 3H); LCMS: 368 (M+1J: c-Mel Kl: 0.065 µM . 

Examole BB: 1-{4-(4·{5-Amino-6-[ (R)· 1-(2,S·diehloro-3-fluoro-phenyl)-ethoxy)-pyrazin-2-yl)-pyrazol-1-yl)· 

piperidin-1 -yl}-2-hydroxy-ethanone 

10 The title compound was prepared according to procedures 6 and 7, using 5-bromo-3·!(R)·1-(2,6-dithloro­

a.lluoro-phenyt)-ethoxy);pyrazin-2-y1amine as the starting material. 1H NMR (400 MHz, DMSO-d6) O 7.91 

(•. 1H), 7.76(s, 1H), 7.64(s, 1H), 7.49(m, 1H), 7.36(1, 1H), 6.46 (q, 1H), 6.15(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), 1.76(d, JH); LCMS: 609 /M+1); c­

Met Ki: D.015 µM. 

15 

Example 69: 3-{(R}-1-{2,6-0ichloro-a.fluoro-phenyl)-ethoxy}-5-(1-(i ·melhyl·piperidin-4·yt)· 1 H·pyrazol-4-yl]· 

pyrazin-2-ylamine 



\VO 2006/021881 PCT/IB20051002695 

• 119. 

" . 

The title compound was prepared acoording to procedure 6 using 5·bromo-3-{(R)-1-(2,6-dlchloro·3·ffuoro­

phenyl)·ethoxy]-pyrazin·2-ylamine and 4-(4-bromo-pyrazol-1-yl)·1-methy-piperidine (prepared acc01dinQ 

• to general procedure 11). 1H NMR (400 MHZ, OMSO-d6) i5 7.68 (s, 1H), 7.76(s, 1H), 7.64{s, 1H}, 7.49(m, 

• 
' 

5 1H), 7.36{\ 1H), 6.46 (q, Hl), 6.1S(s, 2H), 4.02(m, 1H), 2.64(m. 2H), 2.19(s, 3H), 2.00(m, 4H), 1.6S(m, 

3H), 1.75(d, 3H); LCMS: 465 (M+1); c-Met Ki: 0.03 ~M. 

to 

Example 70: 1-(4-(4-{ S'Amlno-6-{ (R)-1-{2,IHilchloro-3-fhJoro-phenyl)·ethoxy)·pyrazin-2·yl)-pyrazol-1 -yl)· 

piperidin-1-yl]-2-dimethylamlno·ethanone 

'"'" 

''" 

The title compound was prepared according to procedure 7 using 3-[(R)-1-(2,6-dlchloro-3-fluoro-phenyl)­

e1hoxyJ-~(1-piperidin-4-yl-1H·pyrazol-4·yl)-pyrazln-2-ylamine coupled with dimethylamino-acetic acid in 

the presence of HOBtlEDC!triethy1amine In OMF as described In procedure s using S-bromo-3-[(A)· 1 ·(2,6· 

dichloro·3·fluor0-pheny1)-ethoxy}-pyrazln·2-ylamine as the starting material. 1H NMA (400 MHz, DMS0-

15 d6) 0 7.90 (s, 1H), 7.76(s, 1H), 7.65(s •. 1H), 7.49(m, tH), 7.36(\ 1H), 6.47 (q, tH), 6.t5(s, 2H), 4.39(m, 

tH), 4.t6(m, 1H), 3.16(m, 2H), 3.02(m, tH), 2.75(m, 1H), 2.19(s, 8H), 2.0t(m, 2H), 1.68(s, tH), 1.75(d, 

3H).; LCMS: 536 IM+ 1 J; c-Met ](;; 0.015 ~M. 

Example 71 : 3-[ 1 ·(2,6·Q!chloro-3-fluoro-phenyl)-ethoxyJ·5·( 1-mathanesu!fony1· 1 H-pyrazol-4-yl)-pyridin-2· 

20 ylamine 



• 
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The title compound was prepared according to procedure 5 using 5-bromo-3-((R)-1-{2,6-dichtoro-3-fluoro­

phenyf)-ethoxy}-pyridin-2-ylamine and 1-metllanesuitonyl-~(4,4,5,5-tetramelhyl-[1,3,2] dloxaborolan-2-yl)-

1 >+pyrazole (prepared from 4-(4,4,5,5-te1ramethyl-[1,3,2]dloxaborolan-2-yl)-1 H-pyrazole reacted with 

rriethylsulfonyl chloride in the presence of triethylamine in dichlommethane solvent 'H NMR (400MHz, 

COCl3) 6 8.41 (s, 1 H), 8 13 (s. 1 H), 7.89 (d, 1H), 7 .51 (dd, 1 H), 7.38 (1, 1 H), 7.07 (d, 1 H). 6.09 (q, 1 H), 5.79 

(bs, 2H), 3.49 (s, 3H), 1.74 (d, 3H).; LCMS: 445(M+1(; c·Mo1Ki:0.17 µM .. 

Example 72: 3-l(A)-1 ·{2..Chloro-3,6-difluoro-phenyl)-ethoxy]-5-(1-piperidin-4-yl-1 H-pyrazol-4-yl)-pyridin-2-

10 yfamine 

F 

The title compound was prepared according to proe&dure 6 u~ng 5-bromo-3-l(R)-1-(2-chloro-3,6-difluoro­

phenyl)-ethoxyj-pyridin-2-ylamine as starting material (according lo the methods for the synthesis of 5-

bromo-3-(i -(2,6-diohloro-3-fluoro-phenyl)-ethoxy]-pyrldin·2-ylamine from ( S)· 1-(2·ch1oro--3,6·ditluoro-

i s phenyl)-ethanol, obtained from SynChem, Inc.). 1H NMR .{400MHz, DMSO-d6) 6 7.88 (s, 1H), 7.70 (s, 

1 HJ, 7.50 (s, 1 H), 7.38 (m, 1 H), 7.25 (m, 1 H), 6.99 (S. 1 H), 5.88 (m, 1 H), 5.48 (bs, 2H), 4.08 (m, 1 H), 2.96 

(m, 2H), 2.53 (m, 1H), 2.45 (m, 1H), 1.89 (m, 1H), 1.BO (m, 4H), 1.67 (m, 4H); LCMS: 434 [M+1]; c-Mel K;: 

0.09 µM. 

20 Example 73: · 3-[ 1 ·(2,6-Dichtoro-3-fluoro-phenyl)-ethoxy}-5·[ 1 ·(2-methylamino·elhyl)· 1 H-pyrazol-4·yl)­

pyridin·2·ylamlne 

• 



;· 
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"' The title compound was prepared according to procedure 16, followed by 14, using !2-(4-Bromo-pyrazot-

1 ·yl)·ethylj-methyl-carbamic acid ter1.-butyl ester as aiyl halide, -~nd 13. 1H NMA {400 MHz, chloroform-D) 

6 ppm 7.75 (d, J=1.77 Hz, 1'HJ 7.58 (s, 1 H)7.50 (s, 1 HJ 7,30 (dt, J=9.16, 4.64 Hz, 1 HJ 7.05 (dd, J=8.84, 

5 7.83 Hz, 1 H) 6.86 (d, J=1.77 Hz. 1 HJ 6.07 (q, ..bS.74 Hz, 1 HJ 4.83 (s, 2 HJ 4.22 • 4.30 (m, 2 HJ 3.08 • 

3.13 (m, 2 HJ 2.49 (s, 3 H) 1.86 (d, J:6.62 Hz, 3 HJ; LCMS: 424[M+1 ); c·Met Ki: 0.055 µM • 

10 

Example 7 4: 2·{ 4-{6-Amino-5-( 1 ·(2.6-diChloro-3-fluoro-phenyl)-e!hoxy}-pyridin-3-ylrpyrazoJ-1 -yl}-N·{3· 

dimethylamino-propyt)-prQplonamide 

' 

=\-t~/H' 
\,, 

The title compound was prepared according fo procedure 17, followed by 14 using 2-(4-Bromo-pyrazol- t­

yl)-N-(3-dimethylamino-propyl)iJroplonamide as Qryl halide, then· 18, then 13. 1H NMR (400 MH~. 

·chloroform-D) 15 ppm 7.78 (s,·1 HJ 7.66 (s, 1 H) 7..55 (s, 1' H) 7.46 • 7.53 (m, 1 H) 7.31 (dd, J:=B.72, 4.93 

Hz, 1 H)7.06 (I, J•8.46 Hz, J H) 6.8,7 (s, I HJ 6.07 (q, ..b6.48 Hz. 1 H) 4.90 (q, J=7.41 Hz, 1 HJ 4.80 (s, 2 

.15 HJ 3.31 (q, .1=5.64 Hz,2 HJ 2.27 ~. J~5.81 Hz, 2 HJ 2.02 (s, 6 HJ 1.86 (d, J=S.57 Hz, 3 HJ 1.80 (d, ..b7.33 

20 

Hz. 3 HJ 1 .57 (di, J=12.06, 5.97 Hz, 2 H); LCMS: 523 (M+ 1 ); c0Met. Kl: 0.04 µM. 

Example 75: 3-{ t-12,6-Dichloro-3-fluoro-phenyl}-ethoxy]~S-(1-Piperidln-4-yl-1 H-pyrazol-3-yl)-pyridin-2-

ylamine 

' 

The title oompoond was prepared according to procedure 14. us"ing 4-{3-iodo-pyrazole;1-Y1)-piperdine-1-

carboxyllc acid terr-butyl .l:!ster followed by remoyal of the protecting group. To 70 mg ~{a.-{6-Amino-5-(1-

(2,6-dlchloro-3-fluoro-phenyl)·ethOxyJ·PVridln-3-yl }-pyrazOl-1-yl)-plperidine"-1-carboxyllc acid te rt-butyl· was 

-! 
I 
' 
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added 3 ml ot dichloromethane followed by 1 ml trifluoroacetlc acid at room temperature. After stirring for 

2 hours, the reaction was dona. Purification by reverse phase HPLC gave 80 mg white hygroscopic solid. 

Conversion to the free base was acoompHshed by dissolving in dichloromethane and washing with sodium 

bicarbonate which led to 17 mg of a white solid, 3-[1 ·(2,6-Dichloro-3-fluoro-phenyl)-ethoxy]-5-(1-piperid,n-

5 4-yl-1H·pyrazo!-3-yl}-pyridin-2-ylamine. 'H NMA (400 MHz, DMS0-06) 6 ppm 7.87 (d, J=1.77 Hz, 1 H) 

7.68 (d, J=2.27 Hz, 1 H)7.53 (m, 1H)7.42 (m, 1 H)7.09 (d, J=1.77 Hz, 1 HI 6.34 (d, J=2.27 Hz, 1 HI 6.04 

(q, J:6.82 Hz, 1 HI 5.77 (s, 2 HI 4.10 (m, 1 HI 3.03 (m, 2 HI 258 (m, 2 HI 1.91 (m, 2 HI 1.79 (d, J=6.82 

Hz. 3 HI 1.75 (m, 2 HI; LCMS: 450 (M+1t c-Met !{;: 0.038 µM. 

The staning malaria\, 4-(3-iodo-pyrazole-1-yl)-pipardine-1-carboxylic acid tert-butyl ester was 

1 O prepared as follows: 

N-N 
v 

1) NaH 
2) SEMCI 

' , Jsi • 
~ 1) nBull 

N-N 2) 12 
v -

N-N ._,._, -
1-(2-Trimethy!sllanvt-ethoxymethvtl-1H-pyrazole: To 4.9 g 95% NaH In mineral oil was added 200 mL 

THF. Pyrazote (12 g) was added in 50 mL THF dropwise and stirred at rt for 1 hour. Aber cooUng to O"C, 

a solution of 34.32 ml SEMC! in 50 ml THF was added dropwlse. The coollng bath was removed, and 

15 the reaction was stirred at room temperature for overnight. The reaction was quenched with water, 

concentrated, diluted with dlethytether ~nd washed with ammonium chloride, brine, and dried over sodium 

suHate. Chromatography with 20-300/o EtOAdhexanes ted io 12 g of product. 1H NMA (400 MHz, 

chloroform·d) o ppm 7.S5 (dd, J=S.81, 1.77 Hz, 2 HI 6.33 (t, J=2.02 Hz, 1 HI S.44 (s, 2 HI 3.50 - 3.58 (m, 

2 HI 0.65 • 0.95 (m, 2 HI 0.04 (s, 9 H). 

20 5·1odo·1-12-trimethVlsilanv!-ethoxvmelhyll-1H-pvrm:ole: To 2.0 g 1-(2-trimethylsilanyt-ethoxymethy1)-1H­

pyrazole in 40 ml THF at -78"C was added 4.43 ml 2.5 N nBuU dropwlse. The solution was stirred tor 

an additional 45 min. Then iodine (7 .67 g} in 20 ml THF was added dropWise. After an 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 aqueous Nf-4CI (salufated). The solution 

25 was concentrated, diluted with diethyt e1her, washed with aqueous sodium suHile, water, brine, and dried 

over sodium suttate. Chromatography with 5·10°/o EtOAclhexanes gave 1.66 g of product as an all. 1H 

NMR (400 MHz, chlorofo1m~) 8 ppm 7.53 (d, ..1=1.n Hz, 1 H) 6.49 (d, Ji..1.n 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 HI. 

5-lodo-1 H-pyrazole: To 1.0 g 5-iodo-1-(2-trimelh)'lsilanyl·e1hoxyn;i.ethyl)-1 H-p}"azole was added a mixture 

30 of 1.72 ml triethylsilane and 4 ml TFA at O"C. After addition the COOiing bath was removed. At 1.5 hours 

the solvents were removed leaving 570 mg of a white solid. 1H NMR (400 MHz, CHLOROFORM·D) [, 

ppm 7.53 (m, 1 H) 6.51 (m, 1 H). 

4-(3-lodo-onazol·1·vfl·oioorjdine-1·q!Jboxvtic acid tert=byty! ester: To 500 mg 5-iodo-1H-pyrazole in 3 

ml DMF was added 54 mg 95o/o NaH. This was stirred at room 1emperature for 5 minutes followed by 

35 heating: for 30 minutes at 8QDC • The solution was cooled to room temperature and 417 mg BOC 

piparidine mesylate was added. The reaction was healed to sere overnight Still some iodo·pyrazole by 

TLC so added 100 mg more mesylate and heated another 18 hours. The reaction was cooled and some 
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of the OMF was removed in vacuo. The soh.ltion was diluted with ethyl acetate and washed with .sodium 

bicarbonate, brine, and dried over sodium sulfate. Removal of solvent led·tc a clear oil Chromatography 

with 5, 10, 20°/o Et0Ac/CHiC;12 led to 180 mg of product as a clear oil. 
1
H NMA (400 MHz, 

CHLOROFORM-0) 5 ppm 7.23 (d, .1=2.27 Hz, 1 H) 6.40 (d, .1=2.27 Hz. 1 H) 4.24 (m, 3 HJ 2.84 (S, 2 H) 

5 2.02 • 2.12 (m, 2 H)1.87 (m, 2 H) 1.40.- 1.47 (m, 9 H). 

Example 76: 3-[1 -(2,6-Dichloro-3-fluoro-phenyl)-ethoxy]-5-(1 H-pyrazol-3"yl)-pyridin-2·ylamine 

10 The title compound was prepared acc:ording to procedure 10 using .3·i~o-1-(2-triniethylsilanyl· 

athoxymethyl}1H-pyrazole followed by removal of the 2·trimethyisllanyl-ethoxymethyl. To 60 mg 3-(1-

(2,S-Dichloro-3-fluoro-phenyl)·ethoxyJ-5·[ 1-(2-trimethylsilanyl·ethoxymethyl)· 1 H-pyrazol-3-yl}· pyridin-2-

. y.lamine In 1 ml dichloromethana was added 60 µL triethylsllane and 0.5 ml trilluoroacetic acid. After 

stirring for 4 hours at room temperature 3 ml of toluene was. added, and thEi solvent was removed in 

15 vacuo. The residue was dissolved in EtOAc and washed with sodium bicarbonate, Chromatography with 

10°k MeOH/40o/.,Et0Ac/50°kCH2~ gave 20 mg of a white solid. 1H NMA (400 MHz~ DMS0-06) 0 ppm 

7.92 (d, J=1.52 Hz, 1 H) 7.68 (s, 1 HJ 7.49 • 7.59 (m, 1 H) 7.43 (t, j;,g.72 Hz, 2 H) 7.12 (s, 1 H) 6.41 (S, 1 

H) 6.06 (s, 1 H) 5.90 (s, 2 HJ 3.32 (s, 4 H) 1.78 (d, J=6.57 Hz, 3 H); LCMS' 367 (M+ 1 J; c-Mot Ki: 0.035 µM . 

20 Example V:-3-(1-(2,6·Dic~loro·3-fluoro·p~eoyl)_-ethoxy]-5-(3·methyl-pyrazol-1 ·yt)-pyridin·2·ylamine 

o:· 
J 

The title compound was prepared according to procedure 19. 1H NMR (400 MHz, OMSo-06) li ppm e.01·· 

(d, J=2.27 Hz, 1 H) 7.90 (d, J•2.02 Hz, 1 H) 7.57 (dd, J=9.09, 5.05 Hz, 1 H) 7.46 (t, J=S.72 Hz, 1 H) 7.33 

(d, J=1.n Hz, 1 H) 6.27 (d;-J"2.27 Hz, 1 H) 5,17 (q, J=6.48 Hz, 1 HJ 220 (s, 3 H) 1.82 (d, J=6.57 Hz. 3 

25 H); LCMS: 381 (M+1J; C·Met Ki: 1.92 µM. 



• 

! • 

I 
' 

WO 2006/021881 PCTIIB2005/002695 

• 124. 

Example 78: 3·[ 1 ·(2,6·Dichloro-3-lluoro-phenyl)·ethoxyJ-5-iridazoi..1 -yl·pyridin-2-ylamine 

' 
The title compound was prepared according to procedure 19 using 1H-indazoJe In pJace of 3-methyl-1H­

pyrazole. 'H NMR (400 MHz. DMSO·D6) 6 ppm 8.29 (s, 1 H) 7.83 - 7.89 (m, 2 H) 7.58 • 7.63 (m, 1 H) 

5 7.52 (1, J=B.72 Hz, 1 H) 7.39 (t, J=7.71Hz,1 H) 7.17 • 7.26 (m, 2 H) 7.00 (d, J=2.02 Hz, 1 H) 6.14 (q, 

J=S.40 Hz, 1 H) 1 .82 (d, J=6.57 Hz, 3 H); LCMS: 417 [M+1 J; c·Met Kl: 1.56 µM. 

Example 79: 3{1 -(2,6-Dichloro-3-1luoro-phenyl}.athoxy]-S-pyrazof-1 ·yl-pyridin-2 -ylamine 

0 

10 The title compound was prepared according to procedure 19 using pyrazole in place of 3·methyl-1H­

pyrezole. 'H NMR (400 MHz, DMSO·D6) 6 ppm 8.21 (d, J=2.53 Hz, 1 H) 7.95 (d, J=2.02 Hz. 1 H)7.67 (d, 

J=1.77 Hz, 1 H) 7.57 (dd, J=8.97, 4.93 Hz, 1 H) 7.45 (t, J=B.72 Hz, 1 H) 7.29 (d, Jo1.77 Hz. 1 H) 6.46 • 

6.52 (m, 1 H) 6. 1 6 (t, J:6.57 Hz, 1 H) 1 .81 (d, J=B.57 Hz, 3 H): LCMS: 367 [M+ 1): c·Met Ki: 0.87 µM. 

15 Example 80: 1-{6-Amino-5-11-(2,S..dichloro-3-fluoro-phenyl)-ethoxy]-pyridi ri..S-yl)-1 H-pyrazole-4-carboxylic 

. acid ethyl ester 



• 
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The title compound was prepared .,_coording to procedure 19 using ethyl 1 H-pyrazole-4-carboxylate in 

place of 3-methyl-1H-pyrazolo. 'H_NMR (400 MHz, DMS0-06) ~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 (\ J=S.84 Hz. 1 H) 7 29 (d, J=2.G:1 Hz. 1 H) 6.14 (q, J=6.57 Hz, 1 H) 

4.24 (q, J=7.07 Hz, 3 H) 1.80 (d, J=6.57 Hz, 3 H) 1.28 (Q, J=7.58 Hz, 4 H); LCMS: 439 [M-<-1); c-Mel Kl: 

2.05 µM. 

Eµmple 81 : 311~2.6-Dichloro-3,fluoro-phenyl)-ethoxy)-5-(1-~perldlo-4-ylmethyl-1 H-jiyrazol-4-yl)-pyfidio· 

2-ylamine 

,, 

The title compound was prepared according to procedure 15 using 4-{4-bromo-pyrazol-1-ylmethyl)­

piperidine·l·carboxylic acid ten-butyl ester (prepared by using General ProCedure 11) and 3-[1-(2,6-

Dichloro-3-fluoro-pheny1)-ethoxy)-5-(4,4,5,5-telramet'1yl-(1,3,2)dioxaborola0-2-yl)-pyridln-2-ylamine. 

followed by de-protection (General Procedure 3). 'H NMR {4QO MHz, DMS0-06) 0 ppm 8.51 (s, 1 H) 

15 8.20 (s, 1 H) 7.99 (s, 1 H) 7.72 (d, J:1.52 Hz, 1 H) 7.65 (s, 1 H) 7:59 (dd, J=S.97, 4.93 Hz, 1 H) 7.47 (t, 

J:B.72 Hz, 1 H) 7.06 (s, 1 H) 6.23 {q, J=6.48 Hz, 1 H) 4.04 (d, J=6.82 Hz, 3 H) 3.68 · 3.78 (m, 1 H) 3.44 · 

3.54 (m, 2 H) 3.19 • 3.29 (m, 3 H) 2.78 • 2.88 (m, 2 H) 2.08 (s, 1 H) 1.84 (d, J=8.57 Hz, 3 H) 1 .83 (d, 

J=14.40 Hz, 2 H) 1.26 • 1.37 (m, 2 H); LCMS: 464[M+1]; c·Met Kl: 0.058 µM. 

20 Example 82: 3-( 1 -(2,6-Dichloro-3-fluoro-phanyl)-ethoxy]-5-{ 1-{2-piperazin-1-yl-ethyl)-1 H-pyrazol-4·)'1}­

pyridin-2-yl amine 
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The title compoWld was prepared acoording to procedure 15 using 4·(2·(4-Bromo-pyrazol· 1-yl).ethyl)­

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

0ichloro-3·1J~ro-phenyl)-ethoxyJ-5-(4,4,5,5-tetramethyl-(1,3,2Jdloxaborolan-2-yl}-pyridin-2-ylamine, 

5 followed by de-protection ( General Procedure 3). 1H NMR (400 MHz, DMS0-06) 0 ppm 9.39 (s, 1 H) 

B.09 (s, 1 H)7.79 (a. 1 H) 7.70 (s, 1 H) 7.61 (dd, J:8.97, 4.93 Hz, 1 H) 7.49 (I, J---8.59 Hz, 1 H)7.13 (s, 1 

H) 6.27 (q, J=S.48 Hz. 1 H) 4.47 (s, 2 H) 3.27 (s, 6 H) 3.11 (s, 3 H) 1.85 (d, J=S.82 Hz, 3 H); LCMS: 479 

[M+ 1 J; c-Met Ki: 0.047 µM. 

1 O Example 8.3: 2-( 4-{6-Amino-5-{1-(2,6-dictlf oro-3-fluoro-phenyf)-etlloxy]-pyridin-3-yl}-pyrazol-1-yl)-elhanol 

The title compound was prepared according to procedure 15 using 2·(4-bromo-pytazol· 1 -yt}-ethancl 

(prepared using Procedure 26) and. :J..!1-(2,6-0icnloro-3-fluoro-phenyl}-ethoxy}5·(4,4,5,5-tetramethyl· 

(1,3,2]dioxaboro1en-2-yl)·pyridin-2·ylamil'l8. 1H NMA (400 MHz, DMSO·D6) 0 ppm 7.96 (s, 1 H) 7.72 (s, 1 

15 H) 7.56 - 7.63 (m, 2 H) 7.43 - 7.52 (m, 2 H) 7.07 {d, J=1.52 Hz., 1 H) 624 (q, J=S.57 Hz, 1 H} 4.08 • 4.17 

(m, 2 H) 3.70 (di, J:B.76, 5.46 Hz, 3 H) 1.84 (d, J=S.57 Hz, 3 H); LCMS: 4 i 1 [M+ 1 ); c-Met Ki: 0.046 µM. 

Example 84: 3·[ 1 ·(2,6-0ichloro·3-fluoro-phenyl)-ethoxy]-5-(1-l1 ,3Jdloxolan-4-ylmethyl-1 H-pyrazol-4-yl)· 

pyridln-2·ylamine 
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The fide compound was pr9pared according to procedure 15 using 4-bromo-1-(1,3Jdioxolan-4-ytmethyl-

1 H-pyrazole {prepared _by using GeneraJ Procedure 11) and 3-[1-{2,6--dichloro-3-Huoro-phenyl)-elhoicy]-5-

(4,4,5,S·tetramelhyt-{1,3,2]cfioxaborola~2·yl)-pyridin-2-ylamine. 1H NMA {400 MHz, DMS0-06) 0 ppm 

5 7.99 (s, 1 H) 7.71 - 7.79 (m, 2 H) 7.67 (d, J=3.2B Hz, 1 H) 7.55 - 7.64 (m, 2 HI 7.49 (td, J=B.65, 2.65 "" 2 

H) 7.08 (s, 1 H) 6.25 (dd, J=S.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=8.21, 8.19, 6.06 Hz, 4 H) 1.85 (d, J=6.57 Hz, 3 H) 1.80 (d, J=S.57 Hz, 1 H); LCMS; 453 [M+ 1 J; c-M<lt Ki; 

0.061 µM. 

10 

Example 85; 1 ·[4-(4-(6-Amino-5·[ 1-(2 .6-d~hloro-3'fluoro-phenyl)-ethoxy~pytldin-3-yl~pyrazol-1-ylmethyl)­

-piperidin-1-ytj-2-hydroxy-ethanona 

The title compound was prepared acoording to procedure 15 using 1-l4-(4-bromo-pyrazol·1·ylmethyt)-

15 piperidln-l-yl}-2-hydroxy-ethanone (prepared by using General Procedure'. 11} and 3-11-(2,6-ichloro-3· 

fluoro-phenyt}-ethoxy]-5·(4,4,5,5-tetramelhyt·(1,3,2Jdioxabarolan·2·yl)·pyridln·2·ylamine. 1H NMA. (400 

MHz, DMS0·06) 0 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=8.97, 4.93 Hz, 1 H) 7.45 - 7.54 (m, 1 H) 7.09 (s, 1 H) 6.26 (q, J=S.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 (I, J=12.13 Hz, 1 H) 2.56 (t. J=12.13 Hz, t H) 2.03 

20 (ddd, J=11.05, 7.39, 3.79 Hz, 1 H) 1.85 (d, Jo6.57 Hz, 3 H) 1.48 (d, J=13.14 Hz, 2 H) 1.10 - 1.18 (m, 1 H) 

0.98. 1.10 (m;.1 H); LCMS: 522[M+1]; c-Met Ki: 0.00 I.JM. 
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Example 86: 3-l1-(2,6·Dichloro-3·ftuoro-phenyl)-ethoxy]-5-[ 1 ·(2,2-dimethyl-{1 ,3]dioxolan-4-ylmethyt)-1 H­

pyrazol-4-~]-pyridln-2-~amlne 

The title compound was prepared according to procedure 15 using 4-bromo-1-(2,2-dimethyl-(1,3]dioxolan· 

5 4·)'1metfWl)-1 H-pyrazole (prepared by using . General Procedure 11) and 3-(1-(2,6-0k:hloro-3-fluoro­

phenyl)-e1tloxy]-5-(4,4,5,5-tetramethyt-{1,:3,2Jdioxaborolan-2-yl)-pyridin·2·yl amine. 
1 
H NMA ( 400 MHz, 

DMSO-D<l) 6 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 (s, 2 H) 4.32 - 4.:l9 (m, 1 H) 4.13 - 4.25 

(m, 2 _H) 4.00 (ddd, J=B.34, 6.57, 1.26 Hz, 1 H) 3.72 (ddd, J:B.55, 5.49, 3.54 Hz, 1 H) 1.76 - 1.64 (m, 4 H) 

1 O 1.26 (d, J=16.67 Hz, 3 H) 125 (s, 3 H): LCMS: 461 {M+ 1 J: c-Met Kl: 0.062 µM. 

15 

Example 67: 3-(4-{6-Amino-5-(1-{2,6-dichloro-3-'fluoro-pheny1)-ethoxy]-pyridin-3-y1}-pyrazol· 1-yl)-propane-

1,2-diol 

The title compound was prepared according to procedure 21. 3-[1-(2,6-0ichloro·3-fluoro-phenyl}-ethoxy]-

5·{1-(2,2-dimethyl-[1 ,3]dioxolan-4·ylmethyl)-1 H-pyrazol-4-yl)-pyridin-2-y1arnine was de-protected with TF A 

and water. 1H NMA (400 MHz, DMS0-06) 6 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=8.97, 4.93 Hz, 1 H) 7 .47 (t. J=B.72 Hz, 1 H) 7 .11 (s, 1 H) 6.23 - 6.31 (m, 1 H) 4.22 (d, 

J=3.79 Hz l H) 4.19 (d, J=S.54 Hz, 1 H) 3.96 (dd, J•13.64, 7.83 Hz, 2 H) 3.72 - 3.62 (m, 2 H)3.26 - 3.37 

20 (m, 2 H) 1.85 {d, J=6.57 Hz, 3 H): LCMS: 441 [M+1J: c-Met Kl: 0-028 µM. 

Example 8!1: 4-(4·{6-Amino-S-(1 ·(2,6-dichloro-3-fluoro-phenyl)-ethoxy}-pyridin-3-yl)-pyrazol· t -yl)-

pyrrolidine-2-carboxylio a.old methyl ester 
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F 

The title compound was prepared according to procedure 15 using 4·(4-brorno-pyrazol-1-yl)-pyrrolidine-

1,2·dicarboxylic acid 1-tert·buty1 ester 2-methyl ester (prepared by using General Procedure 11) and 3-[1· 

(2.6-dichlo«r3-fluoro-phenyl)-ethoxy)·5-(4,4,5,5·1•1ramethy\·l1,3,2Jdloxaborolan·2·yl)-pyridin·2·y\amine, 

5 followed by de-protection (General Procedure 3). 1H NMR {400 MHz, DMS0-06) 6 ppm 8.09 - 8.15 (m, 2 

H) 7.74 • 7.79 (m, 3 H) 7.69 (s, 1 H) 7.56 • 7.62 (m, 2 H) 7.47 (t, J=8.72 Hz, 2 H) 7.06 (s, 2 H) 6. 18 • 6.26 

(m, 2 H) 5.25 (s, 1 H) 5.20 (s, 1H)4.67 • 4.79 (m, 2 H) 3.n • 3.84 (m, 5 H) 3.74 (d, J=2.78 Hz, 3 H) 3.70 

(s, 1 H) 3.58 (s, 3 H) 2.83 (s, 1 H) 2.53 • 2.62 (m, 3 H) 2.44 (s, 1 HJ 1 .84 (d, J=S.57 Hz, 6 H); LCMS: 494 

(M+ 1 J; c-Met Ki: 0.034 µM. 

to 
Example 89: 3-(1-{2,6-Dichloro-3-nuoro-phenyl)-ethoxyJ-5-[ 1-(1 ..methyl-piperidin-4-ylmethyl )-1 H-pyrazol-4-

yt)-pyridin-2-y1amine 

F 

The tide compound was prepared according to procedure 15 using 4·(4-bromo-pyrazol·1·ylmethy1)-1· 

15 methyl-pipatidlne {prepared by using General Procedure 11) and 3·{1·(2,6-dichloro·3-fluoro-phenyl)­

ethoxy]·5·(4,4,5,5-tetramethyl-[1,3,2jdloxaborolan·2-'ll)-p)'fidin-2-ylamine. 
1
H NMR (400 MHz, DMSO·D6) 

0 ppm 8.58 (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, J0 9.09, 5.05 Hz, 2 H) 

7.48 (t, J=l!.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, 3 HJ 2.78 • 2.90 (m, 3 H) 2.72 (d, J=4.55 Hz, 1 H) 2.07 (s, 1 H) 1:85 (d, J=6.57 Hz, 4 H) 

20 1.59 • 1.71 (m, 3 H) 1.29 • 1.40 (m, 2 H); LCMS: 478 (M+1j; c·Met Ki: 0.024 µM. 

Example 90: 4·(4·{6-Amino·S-[1·(2,6-dichloro-3-ttuoro-phenyl)-ethoxy}-pyridin-3·y\}-pyrazol-1 ·yl)· 

pyrrolidine-2-carboxyllc acid methylamlda 

I 
' 
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ThEi title compound was prepared according lo procedure 20 using 4-(4-{6-amino-5-[1-(2,6-dichloro-3-

fluoro-phenyl)-ethoxy]-pyridin-3'yl}·pyrazol· 1 ·yl)-pyrrolidine-2-carboxylic acid methyl ester and 

methylamine; 1H NMR (400 MHz, OMS0-06) 6 ppm 8.96 (s, 1 H) 8.45 (d, J=4.~5 Hz, 1 H) 8.11 (s, 2 H) 

5 7.72- 7.78 (m, 3 H) 7.70 (s, 1 H)7S8 (dd, J:B.97, 4.93 Hz, 2 H) 7.47 (Id, J=6.65, 1.39 Hz, 2 H) 7.05 (d, 

J=6.06 H~ 2 H) 6.16-6.24 (m, 2H)5.14 • 5.22 (m, .!=7.58, 7.26, 7.11, 7.11Hz,1H)4.42-4.SO(m, 1 H) 

4.31 (~ J=S.59 Hz, 1 H) 3.76 - 3.63 (m, 1 H) 3.68 - 3.75 (m, 2 H) 3.51 • 3.63 (m, 3 H) 2.86 (di, .!=13.39, 

7.83 Hz, 1 H) 2.67 (I, .1=4.42 Hz, 5 H) 2.2B · 2.39 (m, 2 H) 1 .83 (d, .!=6.57 Hz, 5 H); LCMS: 493 [M+1]; c· 

Mal Ki: 0.034 µM. 

10 
ExamQ!e 91 : 4-{4-{&Amino-5-(1-(2,6-dichloro-3.fluoro-phenyl)-ethoxy}-pyridin-3-yt}--pyrazol-1-yl)· 

pyrro!idlne-2-carboxylk: acid amide 

The title compound was prepared eccon:llng to procedure 20 uslng 4-(4.-{'6-amino-5·{1-(2,6-dichloro-3-

15 fluoro-phen~)-ethoxy]·pyridin-3-yl}·pyrazol-1-yl)-pyrrolidine-2-carboxylic acid methyl ester and amine (2 M 

ammonia) in methai'iol. 1H NMR (400 MHz, DMSO·DS) 0 ppm 9.90 (s, 1 H) 8.85 {S, i t-t) 8.15 {s, 2 H) 

7 ~g (s, 2 H) 7.71 • 7.81 (m, 6 H) 7.59 (dd, J=8.97, 4.93 Hz, 2 H) 7.46 (1, J=B.72 Hz, 2 H) 7.26 (s, 1 H) 

7.13 (s, 1 H) 7.09 (d, J=2.27 Hz, 2 H) 6.24 (q, J=6.48 Hz, 2 H) 5.25 (s, 1 H) 4.42 - 4,51 (m, 1 H) 4.32 (I, 

J=8.46 Hz, 1 H) 3.76 (s. 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, 5 

20 H); LCMS: 479 [M+1]; c-Mel Ki: 0.044 µM. 

Examcle 92: 3-[1 ·(2,6-dichloro-3-methoxyphenyl)ethoxy]-5·(1-methyl· 1 H-pyrazol·4-yl)pytidin·2-amine 
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The title oompound was prepared according to procedure 24, from 3·[1·(2,6-dJchloro-3-fluoro-phenyl)· 

ethoxy1·5-(1·methyl·1H-pyrazol-4·)i)-pyridin-2·ylamlne. The starting material can be obtained acoording 

to Example 1-615 of U.S. Patent Application Serial No. 10/786,610, entitled ~Aminoheteroaryl Compounds 

5 as Protein Kinase lnhlbllors~. filed February 26, 2004, and corresponding iritemational app~cation 

PCT/US2004/005495 of the same title. flied February 26, 2004, the disclosures of which are incorp.orated 

herein by reference ht their entireties. 1H NMR (400' MHz, DM~0-06) 6 ppm 1.77 (d, J=6.57 Hz, 3 H) · 

3.80 (s. 3 H) 3.81 - 3.85 (m, 3 H) 5.60 (s, 2 H) 8.08 (Q, J=6.67 Hz, 1 H) 6.86 (d, J=1.52 Hz, 1 H) 7.10 (d, 

J•9.09 Hz, 1H)7.43 (d, J=B.64 Hz, 1.H) 7.47 (s, 1H)7.69 (d, ,J..1.77 Hz, 1H)7.79 (s, 1 H): LCMS: 394 

10 [M+1); c-Mel Ki: 0.012 µM. 

ExamRle 93: 3-{1-{2,6-dlehloro-3-fluorophenyl)ethoxy]-5-( 1-[(3,S·dlmethylisoxazol-4-yt)methY1]-1 H-pyrazol-

4-ytJpyrld!n-2-amine 

c' ,,., I "" ''CC ..,. 
I ""' ""' " 15 The titre compound was prepared according to procedure 21 using 4-(chloromethy!)-3,5-cUmethyliso:xazole 

as ttie alkylatlng agent. 1H NMR (400 MHz, chloroform·D) 6 ppm 1,85 (d, J:a6.57 Hz, 3 H) 2.20 (s, 3 H) 

2.43 <.'• 3 H) 5.03 • 5.05 (m, 2 H) 6.04 (q, J=6.57 Hz, 1 H) 6.79 (d, J=l.77 Hz, 1 H) 6.97 • 7.13 (m, 1 H) 

7.29 (Cl. J=2.86 Hz. 2 H) 7.57 {s, 1H)7.73 (d, J=1.77 Hz, 1 H): LCMS: 477 (M+1J; c-Met Kl: 0.069 µM. 

20 Example 94; tert-butyl 4·( 4-{6·amino-5-(1 ·(2,6-dichloro-3-Huorophenyl)ethoxy]pyrldin·3-yl)· 1 H-
0

pyrazol-1-

y1)pipericllne-1-carboxylate 

. ' 
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't(o ~ 
The title compound was· prepared according to procedure 21 using tert·butyl-4-methanesulfonate-1· 

piperldlne carbolC}'late (procedure 11} as the alkylating ~nt. 'H NMR (400 MHz, dllorofonn-D) ~ppm 

1.47 (s, 9 H) 1.85 (d, .!=6.82 Hz, 3 H) 1.87. 1.sa (m, 2 H) 2.05 • 2.20 (m, 2 H) 2.82 • 2.92 (m, 2 H) 4.14 • 

5 4.34 (m, 3 H) 4.75 (s, 2 H) 6.06 (q, J=6.62 Hz, 1H)6.86 (d, J=1.52 Hz, 1 H) 7.00 • 7.08 (m, 1 H) 7.29 (dd, 

J=S.84, 4.80 Hz, 1 H) 7.47 (s, 1 H) 7.56 (s, 1 H) ?.75 (d, J=1.77 Hz, 1 H); LCM$: 551 [M+1J; c-Met Ki: 

0.035 µM. 

Example 95: 2-hydroxyethyl 4-{ 4-{6-amioo-5-{1 ·(2 ,6-diohloro-3-fluorophenyl)ethoxyJpyridin-3-yl}-1 H-

10 pyrazol· 1-yl)piperidine-1-carbO;(ylate 

The title compound was prepared according to procedures 21 and 22 using ethylene carbonate as the 

acylatlng agent 1H NMR (400 MHz, DMS0-06) 0 ppm 1.79 (d, J=6.57 Hz, 3 H) 1.B2 (d, J=4.04 Hz, 2 H) 

1.92 - 2.08 (m, 2 H) 2.96 (s, 1 H) 3.97 - 4.04 (m, 2 H) 4.09 (d, J=13.39 Hz, 2 H) 4.27 • 4.40 (m, 1 H) 4.78 

1 S (I, J=S.56 Hz, 1 H) 5.64 (s, 2 H) 6.07 (q, J=S. 74 Hz, 1 H) 6.89 (d, J=1. 77 Hz. 1 H} 7 .43 (t, J=B.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.n Hz, 1 H) 7.97 (S, 1 H); LCMS: 539 (M+1]; c­

Mat Kl: 0.01 µM. 

20 

Example 96: 3-[1-{2,6-dichloro·3-fluoropheny1)ethoxy]·S-(1 H-pyrazol-4-yl)pyrid.in-2-emlne 

N-NH 

In 

""' 



• 
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The title compound was prepared according to procedure 21. 1H NMR (400 MHz, chloroform-D) i5 ppm 

1.60 (s, 1 H) 1.64 (d, J•6.57 Hz, 3 H) 5.07 (s, 2 HI 6.06 (q, J=6.57 Hz, 1 H) 6.69 (d, J=1.77 Hz, 1 H) 6.96 • 

7.06 (m, 1 HI 7.22 • 7.33 (m, 1 HI 7.67 (S, 2 H) 7.60 (d, J=1.52 Hz, 1 HI; LCMS: 386 [M+1[; c-Mot Ki: 

0.035 µM. 

Example 97: 3-[ 1-(2,6-dlchloro-3·fluorophenyl)ethoxy]-5·( 1-(1-isopropylazetidin-3-yl)- ~ H-pyrazol-4-

yl]pyrldin-2-amine 

The title compound was prepared according to prooedure 2 using 2-iodopropane as the alkylating agent. 

10 'H NMR (400MHz, DMS0-06) 6 ppm 0.66 (d, J=6.06 Hz, 6 HI 1.79 (d, J=6.62 Hz, 3 H) 2.35 • 2.42 (m, 1 

H) 3.28 (I, 2 HJ 3.62 (!, J=7.56 Hz. 2 HJ 4.76 · 4.91 (m, 1 H) 5.67 (s, 2 H) 6.08 (q, J=6.57 Hz. 1 H) 7.43 (!, 

J=B.72 Hz, I HJ 7.55 (dd, J=9.97, 4.93 Hz, 1 H) 7.59 (s, 1 H) 7.75 (d, J:1.77 Hz. 1 H) 8.03 (s, 1 H); 

LCMS: 465 [M+ 1 J; c-Met Ki: 0.03 pM. 

15 Example 96: 2-[ 4-(4-{6-amino-5-[ 1-(2,6-dichloro-3-fluorophenyl)ettloxy)pyrlqln-3-yl}-1 H-pyrazo1· 1-

yl)p iperidin-1-yl]acetamide 

a CH> I 

·~ " 

The ~tie compound was prepared according to procedures 21 and 22 using 2-bromoacetamide as tna 

olkylating agent 'H NMR (400 MHz, DMS0-06) 6 PPm 1.79 (d, J=B.57 Hz, 3 HJ 1.92 • 2.08 (m, 4 H) 2.16 

20 • 2.31 (m, 2 H) 2.83 • 2.86 (m, 2 H) 2.89 (S, 2 H) 4.04 • 4.17 (m, 1 H) 5.64 (S, 2 H) 6.07 (q, J=9.74 Hz, 1 H) 

6.88 (d, J•1.52 Hz. 1 H) 7.08 • 7.16 (m. 1 H) 7.20 (s, 1 H) 7.43 (!, J•S.72 Hz, 1 H) 7.52 (s, 1 H) 7.57 (dd, 

J=S.97, 4.93 Hz, 1H)7.74 (d,J=1.n Hz, 1H)7.93 (s,"1 H); LCMS: 508 [M+1]; c-Mel Ki; 0.007 µM. 

Example 99: 5-[ 1-(8-a.zablcyc!o[3.2. i Joct-3-yf}-1 H-pyrazol-4-yl}-3-{ 1-(2 ,6-dichloro-3-fluornphenyl) 

25 ethoxy]pyridin·2·amlna 
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The title compo~nd was prepared according to procedure 21 using 3-methanesutfooyk>xy-8-aza· 

bicyclo[3.2.1 \octane-8-carboxyllc acid tert-butyl ester as the alkylating agent. The starting material was 

obtained by reducing terl·butyl 3-oxo-B-azabicyclo[3.2.·1]octane-B-carboxylate (commercially avaHable 

5 from Fluka) with NaBHJethanol to obtain ten-butyl 3-hydroxy-8-azabicydof3.2.1]octane-8-carboxylate, 

from which the corresponding methan&SUllC?nY1oxy compound was prepared. 
1
H NMA (400 MHz .• Me00) 

~ppm 1.85 (d, J=9.57 Hz, 3 H) 1.B7 · 2.11 (m, 7 H) 3.69 • 3.78 (m, 2 H) 4.08 (d, J=7.07 Hz, 1 H) 4.51 • 

4.67 (m, 1H)6.14 (q. J=6.57 Hz. 1H)6.90 (s, 1H)720 (L J=9.59 Hz, 1H)7.43 (dd, J=8.97, 4.93 Hz, 1 

H) 7.51 (s, 1 H) 7.65 (s, 1 H) 7.79 (s, 1 H); LCMS: 477 [M+1 J; c·Me1 Kl: 0.005 µM. 

10 

Example 1 00; 3·(1 ·(2,6-dlchloro-3-fluorophenyl)ethoxy)-5·( I ·(2H-tetrazol-5-ylmethyl)· 1 H.pyrazol-4· 

yljpyridin·2·amine 

'~ 

N 
r--<' °"N 

N-N " ' r N-NH 
o 

Va - NHl 

The tille compound was prepared according to procedure 21 using 5-chloromethy\·1(2)-~etrazole as the 

15 alkylatlng agent, 1H NMA (400 MHz. DMS0-06) ll ppm 1.84 (d, J=6.57 Hz, 3 H) 5.74 (s, 2 H) 6.25 (q, 

J=S.48 Hz, 1 H) 7.10 (d, J=1.01 H~ 1 H) 7.47 (L J=9.72 Hz, 1 H) 7 .53 • 7.63 (m, 1 H) 7.71 (s, 1 H) 7.76 (d, 

J=l.01Hz.1 H)_B.14 {s, 1 HJ: LCMS: 450 [M+1J; c-Met Ki: 0.04 µM. 

Example 101: ethyl 4-(4-{6-amino-5-! 1·(2,6-dichloro·3-fluorophenyl)ethoxyjpyridin-3-yij·1 H-pyrazol-1 · 

20 yl)pipetidlne-1-carboxylate 
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The title compound was prepared according to procedures 21 and 22 using ethyl cti!orofOrmate as the 

acyla11ng agent. 1H NMR (400 MHz, OMS0-06) 6 ppm 1.19 (t, J=7.07 .Hz, 3 H) 1.71 -1.79 (m, 2 H) 1.82 

(d, J"6.57 Hz, 3 H) 1.97 • 2.08 (m, 2 H) 2.93 • 3.04 (m, 2 H) 4.05 (q, J=7.07·H,, 4 H) 4.29 • 4.47 (m, 1 H) 

5 6.17 (q, J=8.32 Hz, 1 H) 6.50 • 6.88 (m, 2 H) 7.00 (s, 1 H) 7.46 (t, J=B.72 Hz, 1 H) 7.58 (q, J=4.55 Hz, 1 H) 

7.58 (s, 1 H} 7.72 (d, J=1.52 Hz, 1H)8.04 {s, 1 H); LCMS: 523 (M+t]; c-Met Ki: 0.019 µM. 

10 

Example 102; 2-(3-( 4~6-amino-5-(1 ·(2,6-dlchloro-3-fluorcphen~)ethoxy(pyridln-3-yl)· 1 H-pyrazol-1 • 

yl)azetidin-1-yl]ethanol 

'~o 
~Cl ~H2 

The title compound was prepared according to procedure 2 using methyl bromoacetate as the alkylating 

agent then using LiBH4 as the reducing agent to reduce the methyl ester to alCQhol. 1H NMR (400 MHz, 

DMS0-06) 0 ppm 1.83 (d, J=6.57 Hz, 3 H) 3.02 {t, J=5.B1 Hz, 2 H) 3.75 (q, J=S.73 Hz, 2 H) 3.88 • 3.99 

(m, 2 H) 4.18 • 4.28 (m, 2 H) 4.78 (t, J=5.18 Hz, 1 H) 5.31 • 5.42 (m, J=7.96, 7.96 Hz. 1 H) 6.19 (q, J=6.57 

15 Hz, 1 HJ 7.01 (d, J=l.26 Hz,_ 1 H} 7.43.- 7.51 (rn, 1 H} 7.59 (dd,J=S.97, 4.93 Hz, 1H)7.76 (c::I, J=1.26 Hz, 

1 H)7.78 (s, 1 H) 8.15 (s, i H); LCM$: 467 [M+1]; c-Met Ki: 0.05 µM. 

20 

Exarnole 103: 3-{1-(2,6-clichloro-3-fluorophen~)ettioxy]-5·{ 1-( 1-{2-m91hoxyethyl)azetidin-3·YIJ-1 H-pyrazol-

4-yl}pyridin·2·amlne 

p........_,.o ... Ctti 

~ 
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-The title compound was prepared according to procedure 2 using 2-bromoethyl melhyl ether as the 

alk~aling agent. 'H NMR (400 MHz, DMSO·DS) 6 ppm 1.79 (d, J=6.S7 Hz. 3 H) 2.60 • 2.67 (m, 2 HJ 3.10 

· 3.18 (m, 2 H) 3.22 (s, 3 Hi 3.35 • 3.42 (m, 2 H) 3.68 (t, J=7.45 Hz, 2 H) 4.85 • 4.97 (m, 1 H) S.67 (s, 2 H) 

6.08 (q, J=6.40 Hz. 1 H) 6.89 (d, J=1.S2 Hz, 1 H) 7.43 (1. J:8.72 Hz, 1 H) 7.50 (dd, J=8.97, 4.93 Hz, 1 H) 

S 7 .58 (s, 1 H) 7 .75 (d, J=1.52 Hz, 1 H) 8.03 (s, 1 H); LCMS: 481 (M+ 1 J; c·Ma1 Ki: 0.07 µM. 

Example 1 04: 3-11-(2,6-dichloro-3-fluorophenyl)ethoxy]-5-{1-( 1-(methylsulfonyl)azetidin-3-yl)· 1 H-pyrazol-4-

yl}pyridin-2-amine 

1 O compound was· prepared according to procedure 2. · The last alkylation procedure was performed by 

dlssoMng 2·11 (1 molar equlvalent) in OMF {3 ml). Sulfonyt chloride {1 molar equivalent) and trlethyl 

amine (3 molar equivalents) were added and the reaction stirred at rt for 16 h. The general work-up 

conditions were then tallowed (procedure 2) lo afford title compound in 30o/i. yield. 
1
H NMR (400 Mtiz, 

chlorolorm·D) 6 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, 

15 J=14.02, 7.83, 6.44 Hz, 1 H) 6.06 (q, J::::6.82 Hz, 1 H) 6.84 (d, J=1.n Hi., 1 H) 7.02 - 7.08 (m, 1 H) 7.31 

(dd, J=B.84, 4.80 Hz, 1 HJ 7.53 {s, 1 H) 7.64 (s, 1 H) 7.74 (d, J::;1.77 Hz, 1 H); LCMS:. 499.85 [M+1J; c-Met 

Kl: 0.036 µM . 

,,Ex,,a.,m"'p,,ta'--"1 05,.,.: 2-{3-(4-{S-amino-5-( 1-(2 ,6-dichloro-J.fluorophenyl)ethoxy]pyridin·3-y!)-1 H-pyrazol· 1 • 

20 yl)azetidirr1·yl]-2-oxoethanol 

' 
1,,,, 

The litle compound was prepared according to procedure 2. The last alkylation procedure was performed 

by dissolving 2-11 (1 molar equiValent) in OMF {3 ml}. 2-chloro-2-oxoethyl acetate (1 molar equivalent) 
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and triethyl amine (S rnolar equivalents) were added and the reaction stirred at rt for 1t3 h. The general 

work-up condi1ions were then followed (procedure 2) to afford 2·[3-(4·{6-amfno·S·(1·(2,S·dich!oro-3· 

iluorophenyl)e1hoxy]pyridin·3·vfr 1H-pyrazol·1 ·yl)azetldin-1-yl]-2·0xoethyl acetate in· 27o/o yield. The 

compound was dissolved in Me0HIH20 (4:1) and then potassium hydroxide (1 molar equivalent) was 

5 added. After stirring at rt for 3 h, H20 and EtOAc were added and the organic phas~ extracted, dried 

(Na2S04), concentrated, and then purified by preparative HPLC to afford the title compound In 68o/~ yield. 

'H NMR (400 MHz, OMS0-06) 0 ppm 1.84 (d, J=6.57 Hz, 3 H) 3.95 (s, 2 H) 4.08 - 4.18 (m, 1 H) 4.32, 

4.44 (m, 2 H) 4.84 (t, J=8.72 Hz, 1 H) 5.24 • 5.32 (m, 1 H) 623 (q, J=6.57 Hz, 1 H) 7.11 (s, 1 H) 7.47 (t, 

J=8.72 Hz. 1H)7,59 (dd, J=8.09, 5.05 Hz, 1H)7.74 • 7.77 (m, 2 H) 8.17 (s, 1 H): LCMS: 479.90 \M+1\; c-

10 Met Ki: 0.022 µM. 

Example 106: S·{1-{( 1-acetylazetidin-3-yl)methyl)-1 H-pyrazol-4·Y0·3·(1 ·(2 ,6-clichloro-3· 

fluorophenyl}ethoxy}pyridin·2·amine 

15 The title compound was prepared according to procedure 1. The last alkylation procedure was performed 

by dissolving 1:1Q. (1 molar equivalent) In dlchloromethane (3 ml). Acetic anhydride (1.1 molar 

equivalent) and triethyl amine (3 molar equivalen1s) were added and the reaction stirred a111tor16 h. The 

reaction was thef'I concentrated and purilied by flash chromatography (gradient 50% EtOAc/Hexanes -

100% EtOAc) 10 afford the tttle oompound in 89% yield. 1H NMR (400 MHz, DMS0-06) 0 ppm 1.71 {d, 

20 J=2.78 Hz, 3 H) 1.79 (d, J=S.57 Hz, 3 H) 2.92 • 3.03 (m, 1 H) 3.62 (dd, J=9.60, 5.56 Hz, 1 H) 3.82 • 3.93 

(m, 2 H) 4.13 (t, J=9.46 Hz, 1 H) 4.30 (d, J=7.33 Hz, 2 H) 5.67 (s, 2 H) B.07 (q, J=G.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 H) 7.90 (d, J:;;1.n Hz, 1 H); LCMS: 

4n.ao [M+1J; c-Met Ki: 0.029 µM. 

25 Example 107: 3-{1 ·(2,6-dichloro-3-fluorophenyt)ethoxy]·5-(1 ·{[1-{methylsulfonyl)azeUdln-3-yl]melhyl)-1 H· 

pyrazol-4·yl)pyridln·2-amine 
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The title compound was prepared according to procedure 1. The last atkylatlon procedure was performed 

by dissolving 1-10 (1 molar equivalent) In DMF (3 ml). Sulfonyl chloride (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~o yield .. 
1
H NMR (400 MHz, 

5 DMS0-06) ~ppm 1.85 (d, .!=6.57 Hz, 3 H) 2.99 (s, 3 H) 3.01 • 3.12 (m, 1 H) 3.77 (dd, J=S.08, 6.06 Hz, 2 

H) 3.97 (1, J=8.34 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 (L J=B.72 Hz, 1 H) 7.58 • 7.85 (m, 2 H) 7.79 (d, J=1.77 Hz, 1H)8.01(S,1 H); LCMS: 514.10 

(M+1]; c-Met Ki: 0.044 µM. 

1 O Example 108: 3-(1-(2,6-dichtoro-3-fluorophenyl)ethoxy)-5-{ 1-[(1 -isopropylazetklin-3-yl)methyl)-1 H-pyrazor-

4-yl) pyridin-2-amine 

The title compound was piepared according to procedure 1. The last alkylatlon procedure was performed 

by dissoMng 1:!Q (1 molar equivalent) in DMF {3 ml). 2-iodopropane (1 molar equivalent) and trlethyi 

15 amine (3 molar equivalents) were added and the reaction stirreC at so0c for 16 h. The general wort<-up 

conditions were then followed (procedure 1) to afford title compound in 15% yield. 
1 
H NMR (400 MHz, 

DMSO·D6) ~ppm 0.80 (d, J•8.08 Hz. 8 H) 1.79 (d, J=6.32 Hz. 3 H) 2.18 (ddd, J=12.25, 6.32, 6.19 Hz, 1 

H) 2.85 (1d, J=13.45, 6.19 Hz, 1 H) 2.83 (1, J=5.31 Hz. 2 H) 3.13 (1, J=6.69 Hz, 2 H) 4.22 (d, J=7.33 Hz, 2 

H) 5.65 (s, 2 H) 6.07 (q, J=6.65 Hz, 1 H) 6.86 (d, J=1.52 Hz, 1 H) 7.43 (1, J=8.72 Hz, 1 HJ 7.51 (s, 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 (s, 1 H); LCMS: 478.20 !M+1]; C·Me1 Kl: 

• 0.057µM. 

Example 1 09: 2-13-(4-{6-amino-5-(1-(2,6-dichloro-:].fluorophenyl)ethOxyJpyridtn-3-yl}· 1 H-pyrazol-1-

yl)azetidin-1-yljacetamlde 

25 I "" 
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The title compound was prepared according to procedure 2. The las1 alkylaiion procedure was per1ormed 

by dissolving &J..1 (1 l!JOlar equivalent) In DMF (3·mL).' 2-iodopropane {1 mola·r equiv~_lent) and triethyl 

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.title compound in 23% yield. 1
H NMR (400 MHz, 

5 DMSC>D6) 0 ppm 1.79 (d, J•8.B2 Hz;3 H) 3.09 (s, 2 H) 3.42 • 3.51 (m, 2 H) 3.78 (I, J•7.58 Hz, 2 H) 4.95 

(qd, J-6.!!6, 6.69 Hz, 1 H) 5.67 (s, 2 H) 6.08 (q, J.6.65 Hz, 1 fl) 6.90 (d, ,J.1.52.Hz. 1 HJ 7.08 (s. 1 H) 

7.19 (s, 1 HJ 7.43 (t, J•8.72 Hz, 1 H) 7.54 • 7.59 (m, 2 H) 7.76 (d, J"1~n Hz, 1 H) 8.11 (s, 1 H): LCMS: 

478.90 IM+t}; c-Met Ki: 0.021 µM. 

10 Example 110: . 5·[1-(t -acetylazetldin-3-yl)· 1 H-pyrazol-4-yl)-3-{1-(2,6'1ichloro·3-ftu orophenyl) 

15 

elhoxy)pyridln-2·amine 

The title compound was prepared a~rding to procedure 2. The last a!kyl3tion procedure was pcrionlled 

by dissolving 2~11 (1 molar equivalent) in OMF (3 mL). Acetic anhydride (1 molar equivalent) and trlethyl 

amine (3 molar equivalents) were added and the reaction stirred al rt 1or 16 h. The general work-up 

conditions were then f~lowed (procedure 2) to afford 1ltle compound in 9% yield. 1
H NMA (400 MHz, . 

DMS0-06)-0 ppm 1.79 (d. J=6.57Hz, 3 H) 1.80 (s. 3 H) 4.08 (d~ J•9.35, 4.67 Hz, 1 H) 4.27 (t. J-9.09 Hz, . . . . 
1 H) 4.36 (ddd, J:B.9', 4.42, 4.29 Hz. 1 H) 4.54 (t, J.8.46 Hz. 1 H) 5.20_ (ddd, J•13.26, 7.98, 5.31 Hz, 1 

H) 5.69 (s, 2 H) 6.08 (q, J-6.57 Hz. 1 H) 6.91 (d, J-1.n Hz, 1 H) 7.44 (~ J-8:72 Hz, 1 H) 7.56 (dd, 

20 J=9.09, 5.05 Hz, 1 H) 7.66 (s, 1 H) 7.76 (d, J==1.n Hz, 1 H) 8.07 (s, 1 H); LCMS: 464.10 [M+1]; c-Met Ki: 

0.032 µM. 

Example 111: {3·(( 4·{6-amino-5-( 1 ·(2,6-dlchloro-3-flUor~phenyl)ethoxy]pyridin-3-yl}· 1 H-pyrazol-1 • 

yl}methyl]azetidin.-1-yl}acetonltrile 

25 
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The title compound was prepared according to procedure 1. The last alkylation procedure was pertormed 

by dissolving .1:!Q. (1 molar equivalent) in dlchloromethane (3 mL). Bromoacetonitrile (1 molar 

equivalent) and triethyl amine (3 molar equivalents} w~ added and the reaction stirred at rt tor 16 h. The 

general work-up conditions ware then followed (procedure 1) to afford title compound In 51 "/o yield. 
1
H 

5 NMR (400 MHz. DMS0-06) 6 ppm 1.79 (d, J=6.57 Hz, 3 H) 2.80 (ddd, J=13.14, 7.33, 5.81 Hz, 1 H) 3.08 

" J=6.44 Hz, 2 H) 3.32 (t, J=7.2<l Hz, 2 H} 3.59 (s, 2 H) 4.25 (d, J=7.33 Hz, 2 H) 5.66 (s, 2 H} 6.07 (q, 

J=6.57 Hz, 1 H) 6.86 (d, J=1.77 Hz. 1 H) 7.43 (t, J=8.72 Hz, 1 H) 7.52 (9, 1 H) 7.56 (dd, J=8.97, 4.93 Hz, . 

1 H) 7.72 (d,J=1.52 Hz, 1H)7.88 (s, 1 H): LCMS: 475.10 [M+1J; c-Met Ki: 0.037 ~M. 

1 0 Example 112: 5-( 1-{[1 ·(cyclopropylmathyl)azetidin-3-yl}methyl)· 1 H-pyrazol·4·y!}-3-[1· (2,S-dich1oro·3· 

fluorophenyl)ethoxyjpyridio-2-amine 

The title compound was prepared according to procedure 1 The last alky\ation procedure was performed 

by dissolving 1-10 (1 molar equivalent) in DMF(3 ml). Bromocyclopropane (1 molar equivalen1) and 

15 ttiethyl amine (3 molar equivalents) were added and the reaction stirred at rt for 18 h. The general work­

up conditions were then followed (procedure 1) k> afford title compound in 36% yield. 1H NMA (400 MHz, 

DMS0-06) 0 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, t H) 

1.79 (d, J=6.82 Hz. 3 H) 2.18 (d,.J=G.57 Hz. 2 H) 2.69- 2.78 (m, 1 H) 2.90 (t, J=5.81 Hz, 2 H) 3.19 (t, 

J:7.20 Hz, 2 H) 4.23 (d, J:7.33 Hz, 2 H) 5.65 (s, 2 H} 6.07 (q, J=8.57 Hz, t H) 6.86 (d, J=1.52 Hz, 1 H) 

20 7.43 (t, J=S.n Hz, 1 H) 7.51(s,tH)7.55 (dd, J=S.97, 4.93 Hz, t HJ 7.72 (d,.J=1.n Hz, t H) 7.86 (s, t 

HJ: LCMS: 490. 10 (M+1J; o-Met Ki: 0.047 µM. 

25 

Example 113: 2-{3-f ( 4-{6-amtno-5-f 1 -{2,6-didlloro-3-fluorophenyl)ethoxy]pyridin-3·yl}· i H-pyrazol· l-

yl)methyijazatidin-1 ·yl}acetamlde 

a 
The tiUe compoLind was prepared according to procedLire 1. 1H NMA (400 MHz, DMSO·D6) O ppm 1.79 

(d, J=a.82 Hz, 3 H) 2.69 • 2.00 (m, 1 H) 2.91 (s, 2 H) 3.02 (t, Jc6.68 Hz, 2 H) 3.29 (td, J::;:,7.07, 2.53 Hz, 2 
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H) 4.28 (d, J=i33 Hz, 2 H) 5.66 (s, 2 H) 6.07 (q, J=S.74 Hz,-1 H) 6.85 (d, J=1.77 Hz, 1 H) 7.06 (d, 

J=19.45 Hz, 2 H) 7.43 (t J•8.72 Hz, 1 H) 7.52 (s, 1 H) 7.56 (dd, J•B.97, 4.93 Hz, 1 H) 7.72 (d, J,.1.77 Hz .. 

1 H) 7.85 (s, 1 H); LCMS: 493 jM+1]; c-Met Ko: 0.035 µM. 

5 Example 114: 3-[1-(2,6-dichloro-3-fluorophenyl)ethoxy}5-f 1-({1-[(dimethylamino)acetyl]azetidin-3-

yl]methyl)-1 H-pyre.z:ot-4-yl]pyrldin-2-am4ne 

F, 1.J:' 
~~· . . 

Cl 

The title compound was prepared according to procedure 1. 1 H NMR (40D MHz, OMS0-06) 6 ppm 1.7~ 
(d, J•6.57 Hz, 3 H) 2.13 (d, J=2.02 Hz, 6 H) 2.65 (d, J•2.78 Hz. 2 H) 2.95 • 3.05 (m, 1 H) 3.67 (dd, 

10 J.S.60, 5.31 Hz, 1 H) 3.69 (t J=S.97 Hz, 1 H) 3.96 (dd, J"9.09, 5.31 Hz, 1 H) 4.19 (t, J=8.59 Hz, 1 H) 

4.29 (d, J=7.07 Hz, 2 H) 5.67 (s, 2 HI 6.07 (q, J•6.57 Hz, 1 H) 6.86 (s, 1 H) 7.43 (I, J=B.72 Hz, 1 H) 7.49 • 

7.59 (m,2 H) 7.73 (d,J..1.52 Hz, 1H)7.90 (d, J=2.02 Hz, 1 H); LCMS: 521.10(M+1j. 

15 

Example 115: 3-[1-(2,6-dichloro..S-ffuorophenyl}ethoxyJ-5-[1-(8-methyl..S-azabicyclo!3 .2.1 ]oct-3-yl)-1 H-

pyrazol-4-ylJpyridin-2-amine 

AcH, 

0 "'$. ''C(o N~ 
The title compound was prepared according to procedures 21 and 22. 

1
H NMR (400 MHz, MeOD) 6 ppm 

1.72 • 1.84 (m, 2 HI 1.86 (d, J=8.82 Hz, 3 Hj 1.90 • 2.02 (m, 2 H) 2.08 • 2.25 (m, 4 H) 2.36 (s, 3 H) 3.32 • 

3.40 (m,2 H) 4.43 • 4.60 (m, 1 H) 6.17 (q, J=6.57 Hz, 1 H) 6.92 (d, J=1.77 Hz, 1 H) 7.11 • 7.29 (m, 1 H) 

20 7.45 (dd, J=B.84, 4.80 Hz, 1 H) 7.50 (s. 1 H) 7.78 (s, 1 H);.LCMS: 491 (M+1J; c-Met Kl: 0.009 µM. 

Example 116: 3-{1 -(2,6-dichloro-3-fluorophenyl)ethOxy]-5-(1 ·( 1 , 1-dioxldotetrahydto-2H-thlopyran-4-yl)·1 H· 

pyrazol-4-yl}pyrldin-2-amlne 
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The title compound was prepared according to procedure 21. 1H NMA (400 MHz, MeOD) 0 ppm 1.94 (d, 

J•S.57 Hz, 3 H) 2.44 (d, J=13.90 ~ 2 H) 2.53 - 2.70 (m, 2 H) 4.53 - 4.66 (m, 1 H) 4.89 • 4.95 (m, 2 H) 

6.35 (q, J=6.15 Hz, 1H)7.15 (s, 1H)7.28 (I, J:8.59 Hz, 1 H)7.50 (dd, J=S.59, 4.55 Hz, 1 H) 7.60 (s, 1 H) 

5 7.65 (s, 1 H) 7.95 (s, 1 H); LCMS: 500 [M+1]; c-Met Kl: 0.017 µM. 

Example 117: 3-(1-(2,6-dichloro-3-fluorophenyl)ethoxy]-5-[1-(1, 1-dioxidotetrahydro-2H·thiopyran-3-yl)-1 H· 

pyrazol-4-yl}pyridin-2-amine 

10 The title com~und was prepared according to procedure 21. 'H NMA (400 MHz, MeOO) 6 ppm 1.94 (d, 

Jo6.57 H~ 3 H) 2.03 • 2.13 (m, 2 H) 2.10 · 2.32 (m, 2 H) 3.07 · 3.21 (m, 2 H) 3.42 • 3.50 (m, 1 H) 3.61 (t, 

J=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) 7.26 (~ J=S.59 Hz. 1 H) 7.51 

(dd, Ji:<S.97,4.93 Hz, 1H)7.59 (s, 2 H) 7.66 (s, 2 H) 7.96 (s, 2 H); LCMS: 500 [M+1]; c-Met Ki: 0.014 µM. 

15 Example 118: 3-(1 -(2,6-dichloro-3-flu.orophenyl)elhoxy}-5·( 1-piperidin-4-yl-1 H-pyrazol-4-yl)pytidin-2-amino 

NH, 

The title oompound was prepared according to procedure 23. 1l-I NMR (400 MHz, OMS0-06) 0 ppm 1 .65 

· 1.76 (m, 2 H) 1.79 (d, J.>6.57 Hz, 3 H) 1.85 - 1.95 (m. 2 H) 2.51 · 2.64 {m, 2 H) 3.01 (d, J=12.36 Hz, 2 H) 
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4.03 • 4.23 (m, 1 H) 5.63 (s, 2 H) 6.07 (q, J.S.57 Hz, 1 H) 6.88 (d, J=l .52 Hz, 1 H) 7.43 (t, J=B.72 Hz, 1 H) 

7.51(s,1 H) 7.56 (dd, J=S.97, 4.93 Hz, 1H)7.74 (d, J=l.77 Hz, 1H)7.90 (s, 1 H); LCMS: 451 (M+1(. 

Example 119: Methyl \4-{4·{6·amino-5·[1-{2,&dichloro-3-fluorophenyl)ethoxy]pyrldin-S-.y1}· 1 H-pyrazol-1-

5 yl}piperidin-1-yi]acetate 

F~~ NH
2 

The title compound was prepared according to procedure 23. 1H NMR (400 MHz, chloroform-D) O 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) 328 (s, 2 H) 

3.72 (s, 3 H) 3.98 - 4.23 (m, 1 H) 4.76 (s, 2 H) 6.05 (q, J.S.82 Hz, 1 H) 6.84 (d, J=l .77 Hz, 1 H) 6.96 -

10 7.09 (m, 1 H) 7.29 (dd, J•B.84, 4.80 Hz, 1 H) 7.47 (s, 1 H) 7.54 (s, 1 H) 7.74 (d, J=l.77 Hz, 3 H); LCMS: 

523 (M+1] . 
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_,_ .. _____ ---r-- M*'- Kl Procedure 1H~MR MS mii I NO. Structure Nom• 

'""' o· /H' 1HNMR (400MHZ. COCl3) 0 ,_p·· 4...(4{6-Amino-5.{1 · 7.71 (S,1H). 7.56 (s. tH). 7.50 
(2 .6.dicl'llOro-3-fiul)ro- (s.1H). 7.31(m.1H). 7.08 (m. 

0 ",Q 
p hen'j1 ).ell1o;<fl.17ifidin 1H),6.89 {m. 1H). 6.07 (m, 521 

I 
120 3-.,-1)-pyrazo~ 1-)11)- Ki0.016 7 1H). 5.11 (bs. 2H). 4.25 (m. ~1] 

piperidine-1- 1HJ,3.78{m.1HJ.291(m. 

I calboxylic acid 

~-- dime~rnide 
'1>-i). 2 86{s.6H). 209(m. 
2H). 2.02 (nl. 2H). 1.87 {d, 3HJ 

I 

• 

I ~<~ 
I 11--NMR (400MHZ, CDCl3)6 

I ,_:>--> 3-[ 1-(2 .S-DlchlorO-J. 7.74 (s, 1H). 7 :57 (s. 1H), 7.48 

' nuoco-ph a R}ll-ethOlli]· (i. tH), 7 .30 (m, 1H), 7 .08 {m. 

' 

~~ 
5-{ 1-( 1-~thanesu~cno,.1- 1H), 6.86 (s. 1H), S.08 (m. 543 

! 121 l)ipeodin4.,-l).1K-
Ki 0.016 7 

lH), 4.92 (bS. 2H), 4.26(m, {M->1.) 

' wazo1.11-)'l]-P'fl1diri-2- 1H). 3.95 (m, 1H). 3.00 (m. 
I ~amine 4H). 2.W (m, 2H). 2.09 (m. 
' ' 2H). 1.86 {cl, 3H), 1 40 (t. 3H) 

' 
I 0 ,--' 1-HNMR {400MHZ. C003) 0 
' I 

)-.I.· 4-!4-{6-Ami~o-5-(1. 7.54(s. lH), 7.49(s.1H). 7.45 

' ,_p (2.6-dichloro-3-ftl,l(l(O- (s. 1H). 7.37 ~m. 1H). 7. 13 tm. 

' pher¥)--e111(1X>{}-pylidin 1H). 7 .01 (s. 11-'.), 6.14 (m. 

i 122 

" ':9. 
3-~J-pyr~o~ 1-'j'I}- Ki 0.15Q 7 1H}. 5.20 (bs, 2H1. 4.30 (m, 

537 

piperiOine-1- 1H). 4. 10 im, "lH). 3.76 (m. 
IM+l} 

I cam~c ec1d (2· 2H). 3.45 (m, :lH). 3.02 (m. 
! 
! ~- tftdrro.y.ettiy1}-amidt1 2H).2.17(m.2H).1.97(m, 

I 
2H). 1.92 (0, 3H) 

I _) 
1 HNMR (400MHZ. CDCl3} 0 

1-(4(4-{6-Am1nl).S.[1-
7.68 (s, 1H). 7.57 (s, 1H}, 7.47 

I r (2.6-dicHoto.J./klofo-
(s.1H). 7.30(m.1H), 7.07 (m, 

! ,_)J pher¥}-e1hO\'J'l-PYli cin 
1H). 6.87 Im, 1H). 6.08 (m, 

I 123 3-'li}D~ 1-'i'i'- K10.013 7 
1H). 5.33 [bs. 2H),4.69(m. 578 

~,9, 
1H), 4.33 (m. 2H), 3.74 (m. {M->1) 

piparidin-1-ylJ-2· 4H). 3.20 (m, 4H/. :Z.81 (m. 

' morpholin-4-y1- 2H}, 2.54 jm, 2HJ. 2.22 (m. 
' ethaMne 

\ - 2HJ. 2.09(s, 2.H), 1.95 (m. 
•Hi 1.81 i~ 3H; 

• 



• 

• 

' ' 

WO 20061021881 PCT/IB2005/002695 

: 145. 

. .. : ............................. _ ··"·---·--··- --··-· ·:·-
1··-- ----··· _ ........ ____ .,. .. --· ..... o;;o:=cH. ----··· ............... ,., . ····- ______ ................ ·-··-··:······· ..... ; ~~: ~~~~~~:(;~~~~~ ~1 

I' ,· (" ~} 1-(4-(4:{6-Amirio-5-{1- (s.1H). 7.31(m,1H), 7.05 (m. 
_)-' {2.6-dichloro-3-lluoro- 1H), 6.87 (s, 1H), 6.08 (s, 1H), 

I ~ phenyt._etho~J-pyrldin 7 4.91(m.2H). 4.72 (rii. 11-1}. 522 
1,, 124 ., ., ·. ·. 3-yl}--pyrl;!lol-1-yl)- Ki0,014 435{m. 1H),4.13(m,2H), . (M+1] 

, , ·•2 3.45{s.3HJ.3.20(m.1H). 
pipend111-1-,,r. 2.84(1HJ,22'2(m.2H),2.09' 

' .., methoxr-ethsllQne 
i (m. 1 H), 1.00 (m, 1H). 1 .86 (d. 
i g ~ ~ 

I 0 1HNMR ~400~Z. CDCl3) O 

i ~ u1~1~™~1~w 
I
I. .r - 1-(4-(4-{6-Amino-S.[1- js, tH), 7 32 \m. tHJ, 7.2\ (s, 

; 
' 125 
i 

i 
' 
f 126 

I 
I 
I 

. ! 127 

' ! 

r·\ (2.6-dichloro.3-ftuoro. 1HJ. 7.08 (m. 1H). 6.87 IS.-
)-./ phe~)-etho;-.yr-~dir 1H). 6.08 (m. 1H). 5.07 (b<i, 562 

Z ·3-;A}-wazo~1-y1f. Ki0.014 T 2Hl.4.70(m.1HJ.4.32(m. [M"'1] 

piperio'iri-1-y1j-2- :2H). 3.40 tm. 2H). 3. 18 (m. 
a Cl', P'Jl'folidil'l-1-yl- tH). 2.79 (rn. 1HJ. 2.63 (m. 

etlianone· 4HJ. 2.20 (m. 2HJ. 2.09 (s. 

l,,l 
I ,,, 
I 

~~ 3H). 1.92 [m. 2H). 1.86 (d. 3HJ oo• 

.3-P ·(2·Bro1TJJ-5-
HtJOr0-phe!lVIJ-etholl'f} 

pyriciri-2-~mlne 

3-[1-(2-Brom0-5-
ltl!oro-pheJ¥}-eth~ 

S-(1.piperidin-4-)d-1 H­
pyrmo\-4-'it}-P'!'ri d~n. 2 • 

~amine 

Ki0.015 7 

Ki 0.349 

1HNMR (400MHZ, CDCl3J 6 
1.10 j5, lH). 7.56(s. 1H). 7.47 
(s, 1H), 7.30\m. 1H). 7.08(m, 
'1H). 6.87 (s. 1H). 6 07 (m. 
1H);5.19(~.2H).469(m. · 564 
1H):<l,33 (m, 2H):3.30 (m. (M+t] 
2H). 3.25(m. 1H). 2.79 (m. 

tH). 2.62 (m.4H). 2.58(m. 
4H), 2.09 {s, 3H). 1.86 (d. 3H). 
1.00 (( 6H) 

1HNMR(40CMHZ. CDCl3)6 
7.62(d. 1H)-,7.53(m, 1H). 
7.13(m, 1H).6.90(m.1H). 
6.54 (m. 1HJ. 6.46 (m. 1H). 
5.54 {m .. 1H), 4.75 (bs, 2H). 
1.64(d.3H) 

1HNMR (400MHZ. DMSO) 6 
. 7 .95 (S, 1HJ, 7.75 (S. 1H). 7 .70 

(m. 1Hl. 7.S8(s, 1H), 7.54 {m. 
· 1H). 7.13tm. 1H), 6.96 (s. 

1H). S.87 (bs, 2H). 5-70 (m. 
1H). 4.20 tm. 1H). 3.03 (m, 
2HJ. 2.56 (m. 2H). 1 Q2 (m. 
2H); 1.80 [m. 2H).1.60(d,3H) 

311 
(M+l] 

'60 
[M+1) 

i I CH,~ . 
i l N 2-]1·(2-Mlif"IO-P)-Tldin. 

I 

,,, y/" .... / 0 . 3.~)-elh-,1}-4-fluorO-
NH; · tienzoniuile 

Ki 6.46 

1HNMR [400MHZ, CDCIJ) e. 
7.70(m. 1H). 7 65 (d. 1H). 
7 .2l [S. 1H). 7 .10 (m, 1H\: 251 
6.67 {d, 1H),6A"1\m.1H), {M• 1] 

Ki 0.045 27 

5.63 (m. tH),.4.80 (bs. 2H). 
1.-75 (d, 3H) 

. 

1HNMR{400~.DMS0)6. · 
7.80(5. 1H). 7JS (5, 1H)._7.57 
(m. 1H). i.54 ts. 1H). 7.45 (m .. 439 
1H).638(s, 1H),6.09(m. [M•1J 
1H). 5.67 (OS, 2H). 4.!0 (5. 
1H). 3.98 (5, 2H), 1.SO (d, 3H). · 
106(s.6H) .. 
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I ·-:1] 11-flMR (400MHZ. COCl3) l::i 

: ~ '1'·12.Mli<"°~~ 7.76 ls.1Ht, 7.56(s, 1H). 7 41 
ltooro.-phar¥ .. t~). (S, 1H). 7.30 (m. IH). 7.0S (m. 

"' IS1 co % S{l-(3-mii1tr,4-0:r.etlln. Ki C.050 27 1HJ. 6.85 (s. 1H). 6.08 (m. 
[M•11 «" . ""''""' "'''"'° 1K).4.18 {5. 2H), 4.71 (d, 2H). 

I 
• 4·yl}pYJJdITT-2-'jtarrine 4.42 (d, 2HI. 4 33 (s. 21-il, 1.85 

••• id. JH). 125 (s, 3H) 
' 

' ' 
·. 

' ·~:-0 i 1HNMR(400MllZ,C003J ~ 
' ' 

j' 1'~ 
3-{1-(2.6-0ichloro- 3- 7.76j5, 1H); 7.57 {'>. 1H}, 7.42 

ltuoro- pll(!J'l'j\._e thol<JJ. \$, 1H], 7 30(rn. 1H). 7.CS{rn. 

"' "' >11-(tauat?{drl).Wfall- Ki0042 27 1H), 6.86 (S. 1K], 6.07 (111. {M+1] 
4.,m"lell!y1 .. 1H-Pfra?O 1H).4.19 (OS. 2t1).3.99 (m. 

' l!o' ~. 4.; 'l}pyri din. 2 ..,.iarn1ne 4H), 3.37 !t. 2H). 2.15 (m. 1H), 

i 1-51 (m, 2H). 1.45 (m, 2H} 

I 

• I ;__,"'L lHN~ !400MHZ, CDCl3) (j 
7.75(S. IH), 7 .511 {S, 1H), 7.44 " ;.z 1-(2-{ 4-{&-Ami ro-5-[ 1 • [s, 1HJ. 7.30 (m, 1H). 7.i)l;(rn, 

i 
(2 . 6-di cl-loro-3-riuor 0-

\33 phert,ij.~~m Ki 0.105 27 
1H). 6.86 [5. 1H). 6.0B {m. "' 

3-~~lOl-1-~}-
\Hi. 4 82 {bs. 2H).4.29fm. {llt+1/ 
2H), :l71 (m, 2HI. J.OO(m. «:' ~. ~.~oHdir..2.one 2H]. 2.3l \m. 2Hl. 1.67 (m, 

' I . SHI 
' 

I ,-(J 
~4.{().A.mino.S..[1-

,~ (400MHZ. C003) Ii 

I ¢:~ 
(2.6-0ic~3-fhloro-

7.71 (S. IHJ. 7.68 (s, 1H), 7.59 

' pheoyl}emoxy~ovndin 
{S. 1H), 7.43 (S. 1H). 7.43 iS. ... 

! "" l-',IJ-1>.1a:z-0~ 1-
Ki 0.024 11 1Hl. 7.31{m.1H). 7.06!m. 

[M~11 

i yfmettt/\}~idll'l-2R 
1HI. 6 e4 (bd. 1hl. 0.01 (m. 

I "'' 
1H). 4.95 [m, 2H).4. 19 (m. 
2H),4.04(1Tl, 1H).1,67!d.3H) 

' 
I 

~ 
1HNMR(400MHZ. DMSO)li 

I 2·11~2·Am:no-$.i1· 
6.01 (S. 1H). 7.SB (m. 1H). 

' 7.79 (m, 2HL 7.6i {s. 1H), 
! pipetidln-4-'f\.1 H- 7.40(m.1Hl. 7.2.',(s.1H). 405 

\ "' wez<l>4~Wiclil'l-l- Ki O.B-49 
ylO).'tj.etf¥}4-lluoro-

5.82 (b'!I, 2H), 4. 14 (m. 1H], {M•11 

' 
bero:Onitrilo 

3 01 lm, 2H\. 2.55 {m. 21-f). 

I 1.93 tm. 2H). 1.76 (m, "2H), 
I 1.67 (d,3H) 
' " . 

"_O 
1~ i400W.HZ. DMSOJ O 

3-{1-{2-Amlno.5-( 1-
7.62 !S. 1H). 7.65 (sm lH). 

j' I"',¢ pipeBdin-4-)'1- lK-
7.43(S, 1H), 7.15(m, 1H), 

\36 wm<i14'4PYl1di~l- Ki0.042 " 
5-82 lm. 2Hl, 5.98 (m .. 1H}. 448 

'Jllo)(')'f.ert¥t 2 ,4· 
5.51 (bS, 21-1), 4.00 (m, 1H}. IM•11 

dichloro-phenol 
2.~7 (m, 2Hl. 2.51im.2H), 

l/:•o -· 1.85(m.2H).1.71 {d.3H). 
1.6ajm.2H) 

• 
I 

,, 
o rn,;Q I 3-11-(2-Amuio.5-

I 

"' 
bromo.pyri ell fl. 3-\110)()'1 "' «0 N~ etrr,41·2.4-dlchloro- [M•1J 

"""" . . 

I __ <;5 1HNMR (400MKZ. OMSO) 0 

3-( 1.( 2 .6-Dithloro-3-
7.94 Is. 1H). 7.79 (S. lH). 7.56 

" '"• ,¢ rnettloXWhEirrf,)-
(S. 1H). 7 .49 (m. 1H), 7.19 (d. 

"' eltlo:aj-5-( 1-pipe~Oln- Ki 0 010 " 
2H). 6.94 (S. 1H). 5.16 (m. "' 

4-yl-1H-p-f.a:zol.4-yl). 
IH). 5.65 (bs. 2H), 4.1il Im. [M•11 

9¢ ~- ~d!n.2.ytamine 
1H). 3.!00 {S. 3H), 3.09 (m. 
2H). 2.62 {m, 2Hl. 2.00(m. 
2H). 1.85(d.~).1.BO(m.2H) 
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0 1HNMR {llOOMHZ, DMSOl 0 

~ 
-.)..(i-f2.6-0ichloro.3-

7.94 (s, 1HJ. 7.80 (s. 1H). 7.51 

ethoxv-phefi\<\}.e~~ 
is. 1HJ, 7.48 (m. 1H) 7.17 (m. 

139 S..(1-pi~idl~-'l'- iH. Ki 0.022 29 
1H). 6.94 (s, 1H). 6 .. 15{m, 476 

wazo~4-vlrPvridi~2-
1H), 5.66 (bS, 2HJ, 4.17 (m. [M<-11 

.,.tamirie 
)H). 3.07 (m. 2H), 2.64 (m . 
2H).1.98(m.2H0, 1.85{d. 

" 
3H). 1.81{m,2H}.1.40{1. JH) 

I _<;J 1HNMR (400MHZ. CMSO) lo 
7.88 (S, 1H). 7.74 (s, 1H). 7 .50 

0 '":,¢ 
3-[1-(2 .8-Dichlp~J- (5. lH),'7.110 (m. 1H). 7.16 (d. 

I isopropo)l'fphen.,.1)- 1H), 6.87 (5, 1H). 6.09 (m. 490 

"' etntlX'/}. s. ( 1-pip&ri di!\- Ki 0.1137 29 1H). 5.00 lbs. 2H). 4.6.S (m, [M•1J 

I ¥1 ~ 
4-\l'i- iH-pyrazol-4-'i\)- 1Hl. 4.14 (m, 1H), 3.05 Im. 

I 
Widin.2-~amlne 2HJ. 2.58 (m, 2H). 1.92 (m. 

2H}, 1.SO(d. 3H). 1.74 {m, 
I 2Hi.1.211m.BH1 
' 

• 
' '. 1HNMR !40WMZ, OMSOJ 6 

I 
\_, 

," 3.{ 1-[2 ,6-0iCtliOfO· 3,. 7.77 (s, 1H). 7 .62 (s. \HJ, 7.39 

I 
(2-methoo.y.ethoXy). (s. lH), 7 ,J(l (m, 1H). 1 .OS {m. 

"' 
Pfl envll-ethoxy}-5-( 1 • Ki 0.044 29 

1H).6.77 (S, 1H). 5.98 (m. "' 
0 ';) l piperid!n.4·¢-1 H. 1H). 5.48 (bs, 2Hl,4.0tl (m. (M•1] 

~5·· 
pyralol4';1}-pyridln.2· 3H). 3.57 (m. 2H). 2.90 (m. 

';1amine 2H). 2.45 (m. 2H). 1.83 (m. 
2H). 1.69(d. 3H). 1.64 {m. 2HJ 

"' 
a~~ S.Bram:).3-(1·(2.5-

\HNMR {400MHZ. COCl3) 0 
7.64(S, 1H), 7.20(d.1H). 7.14 

142 
dichlOro.3.methyl. Ki 2.51 (d, 1H}, 6 86 (S, tH). 6.05 (m. '" 

' ~O NH, 
phef'¥}-e!lla11'J}-p.,,-idin 1H), 4.fl:2: (bs. 2H), 2J7 ($, 

[M•1] 

I 2.ylamine 3H), 1.80 (d. SH) 

I 
. 

! ' " 

• 
_ _p ll+l'MR (400MHZ. CDClll O 

3..[1.(2.6-0ichloro.3-
7.68(s, 1H), 7.5S(s. 1H). 7.50 

<O '"~ 
me1¥pllEln';1}-etho-...y 

(S. 1H). 7 .22 lm. 1H). 7 .09 (cl, 

1<3 S.(1·JJiperidifl..4.~ 1H. Ki 0.022 
1H). 6 91 (S. 1H), 6.13 {rn, .,, 

JJYl'aZOl-/I-~f.pyridi a-1 · 
1HJ,5.14 (OS. 2H).4.22(m. {M•1] 

j'1amine 
1H). 3.27 Im. 2H). 2.80 (m. ¢¢. . 1H), 2.19 (m. 2H). 2.0S (s. 
:lH), 1.96 (m, 2Hl. 1 86 (cl. 3HI 

' 
Ct<, • '10"" 

I " 

--! 
1HNMR (40QW,HZ. C003) 0 

I 3-[ 1.( 2 ·Clll0f0-3 .5-
7.&I (s, 1H), 7.54 (s. !H). 7.47 

' '""oro-i>h""f 
(s. 1H). 7.00 !1H). 6.86 (m. 

1'4 etho~}-S.( 1-p1pena1n- Ki 0.587 29 
1H). 6.71 [!>. IHI. 5.73 (m. '"' 

4-~ 1H-pyrazo&.4yl}-
1H). 4.71 {bs, 2H). 4.20 (m. [M•1] ·v " 171'1idir1-2·Ylamine 
1H). 3.26 (m. 2Hl. 2.17 {m. 
2H).2.14(m.2H), 1.91 [m. 

~. 2H).1.68(cl.3H) 

"' 
F~~,¢ 

S.Brom~3.{1-l2.&.. 11-fiMR (400MHZ. COCl3) 6 

145 Clichloro.3,5-Qfllll:to. Ki 0.03 29 7.69(s.1H). 7.04(m.1HJ. "' phenylJ-elhoxy}pyliQ'n 6.82 (s. iH). 4.80 {bs. 2H}. [M•11 
NH, 2-ylamine 1.Sl(cl. 3H) 
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\ 
i 149 
I 
' 

i 
151 

~, 

m9'~~ 
I -""' 

. 148. 

3.{1-[2-Amin1>-5-(1-
pipel'ldin-4.yl-1H­

wazol-4.yl).pyrldin-l­
yioxy}-etf1yl}-2 ,4-
dic hloro-S. Uuoro­

phenol 

3-/1-12 .6.Dichl°'0-l­
nuor0-S..me1ho).)'­

phell)'l}.0thox-;}5-{1-
pper1Cin-4-yl-1H. 

P'f020l-4-yl1-pyridin-2. 
vtamlnc 

3-{1-!2.S.Dichlcro..3-
fluoro-$.(p~'IToliOi n-3R 
yl oq} phenyl} etlloX)')-

5-{ 1-mett¥-1 H. 
P'!1' .swl-4-yl).pyrtdi n- 2-

',iami ne 

Ki C.03 

Ki 0.030 

Ki 0.023 

Kl0.072 

Kl 0.163 

Ki 0.032 

29 

" 

29 

29 

29 

29 

PCT/1820051002695 

li-ll'MR (4001'¥'.HZ, OMSOJ 6 
792(s.1H1. 7.S1(m.1H). 
7.76(5, lH}, 7.53(s.1H~,6.90 

(<o. tH}, 6.12 (m. 1H), 5.65lbs, 
2H).4.12 tm.1H),3.00(m, 
2H), 2.66 (m, 2HJ. 1.90 (m, 

21-111.60{d, 3H), 1.70im. 21-ll 

1HNMR {40W.HZ.C003)6 
7.73(5, lh), 7.57 {S, 11-1}, 7.30 
{m,_ 1H). 6.85 (rrt 11-1). 6.70 (s. 
1H). 6.05 (m, 1H}. 4.90 (bs. 
2HJ. 4.27 {m, 1H). 3.33 {m, 

2H), 2.83 (m. 21-1), 2.15 (m. 
21-1), 2.00(s, 31-11. 1.90 Im. 
2H), 1.86 (cl, 31-1) 

1HNMR (-1 :·.-MHZ. DMSO) 0 
1.£0 (s. 111 .. ! .75 fs. 1HJ, 7 .52 
(S. 1H). 7.3i {d. 1HJ. 6.89 (s. 
11'f). 6.14 (m.1H). 5.64 (bs. 
2H).4.18!m.1H).3.87(s. 
3HJ. 3.43 im. 2H). 3.10 !m. 
2HJ. 2.70 (m, 2H), 1.95(m, 
2H). 1.80 (d. 3H) 

1H°'tl',R {40CIMHZ. OMSO] 0 
7.77 (m. 2Hl. 7.67(s.1H), 
7.46 (s, 1H). 6 82js. 11-1), 6.06 
(m. tK). 5.61 (bs. 2H). 3.75 \s. 
3H). 1 .75 (d, 3H) 

1HNMR (40(M1Z.. DMSO) 6 
7.84 (S. 11-1). 7 69 (S. 11-1), 7.48 
(s, IH). 7.15 (d. 11-1). &80 (s. 
lHJ. 6.90 (m. 11-1). 5.58 fbs. 
2HJ.4.31(m,1Hl.3.20(m. 
2H). 2.88 (m. 2H). 2.64 (s . 
6H), 1.Q..Q /m. 'IHI. 1, 71 jd. 3H) 

11-NV!R {400MHZ. DMSOJ ~ 
7.74 (s. 1H). 7 .es ts. 11-1). 7.40 
(s. 1H), 7.36 (d. 2HJ. 6.78(-.. 

'" [M+1) 

"" [M+l) 

399 
1M~ 1) 

"' (Mo iJ 

1H). 6.05 (m. 1H}. 5.57 [bs. .:IBO 
2H).4.5(1 jm, 11-1). 3.74 [S, [M+1J 
3H). 2.B3(m. 2H), 2.48 (m, 
2H), 1.8G(m,2H).1.73(d. 
3Hl 1.44 (m, 2H) 

1HNMR (40UMHZ. DMSO) 0 
7.82(s.1H). 7.72{s. 1H), 7.50 
{d. 2H). 7 .35 (cl. 2Hl. S.B7 ts. 
11-1). 6.13 (m. lHJ. 5.64 ~bs. 
1H}. 4.95 (m. 1H}. J.82 (5, 
3H), 3.07 jm. 11-1). 2.8-d (m. 
3H). 2.0(m. 1HO. 1.90(s. 3Hl. 
1.SO (d. '.lH) 

"' [M+1] 
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i a ~;,¢ 5-Bromo.3-{1-[2,6. 

153 dimelllylamrnD-ethOJI)') Kl O.BO:> 
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11:1c.. 0 e!hoxy}-p\.fidin.2-
1'.n,...--........ )II amine 

3-[1-(2.6.-Dichloro.3.4-
dimettioxy.pher¥}­

elho~}-5-( 1-pipendin. 
4.\oi-1K.Dyr6Z0~4-';t} 

pyridln. 2·)'1emil\$ 

BiolOQicat Examples 

Ki O 105 

Ki0.029 

Ki 0036 

O.D51 

29 

29 

29 

29 

29 

" 

1HNMR (4001.JHZ. DMSO) 6 
7 .49 (S. 1H). 7 .35(d. 2K). 6.68 
ts. 1H!. 5.99 fm. 1H), 5 92 (bs. 
2H) . .t.1.12 (m. 2H). 2.6-0 (m. 
2H). 2. 17 ts. 6H). 1-70 (d, 3H) 

.. 

11-N\AR (400MHZ. OMSO) 0 
7SO(s, 1H). 7.73(s.1H), 7.53 
(S, 1H), 7.17 (S.1H),6_90(m, 
1H). 6 00 (m, 1H\, 5.58 (bs, 

. 1H), 4.16 (m, 1H). 3 81 [~. 
3H). 3.70 (s, 3HJ, 3.07 (m. 

2H}. 2.65 (m. 2HJ, 1.93 (rn. 
2Hl. 1.75 (01. 5H) 

· 1HNMR (400MHZ. DlvlSO) 0 
7.81(s,1H), 7.71(S.1HJ. 7.48 
(S, 1H), 7 .0S Id 1H). 6.87 (5. 
1H), 6.12 (m. 1H). 5.63 (bs. 
2HJ. s.06 (m. 1H). 3.ao fs. 
3H). :l.77 im. 2H). 3.47 (m. 
2H).1.88(s,SH), 178[d,3H) 

1 HNMR l400MHZ. DMSO)' 0 
7.81(s.1H). 7.72(s.1H}, 7.49 
(S. lH), 7.43 {d, 1H). 6.86 {5, 
1H), 6. 12 jn1. 1H), 5.64 (bs, 
2H), 4 36 (m. 1H). 3.82 [s. 
3H}. 3.02 tm. '\H). 2.72 tm. 
1H). 1.90 is, 3H). 1.60 (cl. 3H). 
t.53(m,4H) 

1HNMR (400MKZ. DMSO) 0 
7 .90 ('S. 1H). 7 .75 (s, 1H). 7 .60 
(m. 1H),J .59 !5. 1HJ, 6.77 (s. 
1HJ. 6.07 (m. 1H). 5.66 jbs. 
2HJ.4.16 (m. 1HJ, 3.67 (m. 
2H), 3.00 (m. 3H), 2.59 (m. 
2.HJ. 2.46 [m. 2H). 2.1.6 (m. 
2H). 1.88 (m. 2H), 1.BS {s. 
3H).1.76(m.2H) 

1HNMR (400.'MZ. riMsoi o 
7.87{s.1H), 7.73(S, 1H), 7.49 
(m, 2H). 6.65 (s. 1H). 6.11 (m. 
1HJ. 5 61 (bs.2H).4.71 (m, 
1HJ.4,12\m.1H),3.80(m. 
2HJ.3.45 {m. 2H}.3.00(m. 
2H\. 2.59(m. 2H).1.93 (m. 
4H). 1.88 (S. 3Hj, 1.79 (d. 3H), 
1.74 (m. 2HI. 1.71\m.2HJ 

467 
(M+lJ 

4'2 
(M .. 1] 

452 
\M+"\J 

4'0 
!M+1] 

533 
[M~tJ 

551 
[M+1] 

It will be appreciated that, In any_given series of compounds, a range of ·biological activities will be 

5 observed. In its presently preferred aspects, this invention relates to novel compounds capable of 

modulating, regulating and/or inhibiting protein kinase activity. The follOWing assays may be employed to 

select those compounds demonstrating the opt!mal degree o1 lhe desired activity. 

Assay Procedures 

The following {{I vitro assay may De used ·to determine the level of activity and effect o1 the 

11} differen1 compounds of the pres&nt Invention on one or more of the PKs. Slmilar assays can be designed 
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along the same lines for any PK using techniques wen known in the art. A literature reference is provided 

(Technikova-Dobrova Z, Sardanelli AM, Papa S FEBS Lett. 1991Nov4: 292: 69·72). 

The general procedure is as follows: compounds and kinase assay reagents are introduced into 

test wells. The assay is inrnatecl by addition of the kinase enzyme. Enzyme inhibitors reduce the 

5 measured activity of the enzyme. 

10 

Jn the .contintJous-coupled spectrophotometric .assay the time-dependent production 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. Pyruvate Is 

subssquen11y converted to laciate by reaction with lactate dehydrogenase, which simultaneously converts 

NAOH to NAO. NADH has a measurable absorbance at 340 nm whereas NAO does not. 

The presenUy preferred protocol for conducting the continuous-coupled spectrophotometric 

experiments for specific PKs is provided below. Howevtir, adaptation of this protocol for cleterminlng the 

activity of compounds against ottier RTKs, as weU as for CTKs and STKs, is well within the scope of 

15 knowledge of those skilled in the art. 

HGFR Continuous-coupled Spectrophotometric Assay 

This assay analyzes the tyrosine kinase activity of HGFR on the Met-2 substrate peptide, a 

peptide derived from the activation loop of 1he HGFR. 

Materials and Reagents: 

20 1. HGFR enzyme from Upstate (Met. active) Cat. # 14-526 

25 

2. Met·2 Peptide (HGFA Activation Loop) Ac-AADMYOKEYYSVHNJ< (MW "' 1960). Dissolve up In 

3, 

4, 

5, 

6. 

7, 

8. 

9, 

200 mM HEPES, pH 7.5 at 10 mM stock. 

1 M PEP {phospho-enol-p)'l'uvate) in 200 mM HEPES, pH 7 .5 

100 mM NADH lB-NicOtinamide Adenine Dinudeotide, Reduced Form) in 200mM HEPES, pH 7.5 

4 M MgCl2 (Magnesium Chloride) inddH2') 

1 M OTT (Dithlothreltol) in 200 mM HEPES, pH 7.5 

15 Units/ml LOH (Lactic Oehyclrogenase) 

15 Units/ml PK (Pyruvate Kinase) 

5M NaCl dlssolved in ddH20 

30 10. Tween-20 (Protein Grade) 10% SolU1lon 

11. 1 M HEPES burfer: (N·[2·Hydroxethyl]plperazine·N·(2-elhanesulfonic acid]) Sodium Salt. 

D~so!ve \n ddH20, adjust pH to 7 .5, bring volume to 1 L Filter at 0.1 µm. 

12, HPLC Gracie Water; Burdick and Jackson #365-4, 1 X 4 liters (or equivalent) 

13. 100l' OMSO (SIGMA) 

35 14. Coslar # 3880 - black clear flat bottom half area plates 1or Ki delermination and % inhibilion 

15. Costar# 3359- 96 well polypropylene pjales, round bottom for serial dili.itions 

16. Costar# 3635- UV-plate clear 11at bottom plates for(lk inhibition 

17. Beckman DU-650 wt micro cell holders 

18. Bec\cman 4-position micro oell cuvette 

40 Procedure: 
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Prep Dilution Buffer (08) for Enzyme (For 30 ml prep) 

1. DB final concentration is 2 mM OTT, 25 mM NaCl2, 5 mM MgC~, 0.01% Tween-20, and 50 mM 

Hl:PES buffer, pH 7.5. 

2. Make up 50 mM HEP ES by adding 1.5 ml 1 M HEPES into 28. 1 ml of ddH20. Add rest of the 

5 reagents. Into 50 ml conical vial, add 60 µl of 1M OTT, 150 µl 5M NaCl2, ·150 µL 1 M MgCl:z, and 

10 

30 µL of 10o/a Tween-20 to give total volume 0130 ml. 

3. Vortex. for 5-10 secOnds. 

4. Aliquot out DB at 1 ml/tube and label tubes as "DB HGFR" 

5. Note: This can be prepared and stored ahead of time. 

S. Freeze un-used aliquots in microcentrifuge tubes at-20gC freezer. 

Prep Compounds 

1. For compound dilution plate, add 4 µL of 10 mM stock into column 1 of plate, and bring volume to 

100 µL with 100o/o DMSO. 

2. Set up the Precision 2000 dilution method. A linal concentration of 200 µM compound In 50% 

15 DMSO, 100 mM HEPES (1 :2 serial dilution). 

20 

25 

Prep Coupled Enzymatic Buffer: 

1. Anal concentration in assay: 

Reagent (Stock Cone.) 

a. PEP (1 M) 

b. NADH (100 mM) 

c. MgCl,(4 M) 

d. OTT (1 M) 

e. ATP (500mM) 

f. HEPES 200 mM (pH 7.5) 

g. Pyruvate Kinase (PK) 

h. Lactic Dehydrogenase (LOH) 

i, Met-2 peptide (10 mM) 

J. HGFA. 

Hnal Cone. In Assay 

1 mM 

300µM 

20mM 

2mM 

300µM 

100 mM 

15 units/ml 

15 units/ml 

O.SOOmM 

50 nM 

2. For a 10 mL reaction buffer add' 10 µL of 1M PEP, 33 µ.L. of 100 mM NADH, 50 µl of 4M MgC!i. 

30 20 µL of tM OTT, 6 µLof 500 mM ATP, anct 500 µL o110 mM Met·2 pep11de into 100 mM HEPES 

35 

buffer pH 7.S and vortex/mix. 

3. Add coupling enzymes, LOH and PK, into reaction mix. Mix by gentle inversion. 

Running samples 

1. Spectrophotometer settings: 

i. AbsOrbance wavelength(>.): 340 nm 

ii. Incubation time: 

iii. Run time: 

iv. Temperature: 

10mln 

10 min 

37'C 

2. Add 85 µl of CE reaction mix into each well of assay plate. 

40 3. Ad6 5 µL of diluted compound into a well of the assay plate·. 
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4. Add 5 µL of 50°k DMSO for negative oontrol Into last column of assay plate. 

5. Mix with multi-channel pipettor or orbital stiaker. 

6. Pre-incubate for 10 minures at 3t'C. 

7. Add 10 µL of 500 nM HGFR to each well of assay plate; the final HGFR concentration Is SO nM in 

5 a total final \I01ume of 100 iJL. 

10 

15 

a. Measure activity for 10 minutes at>."' 340 nm and 37°C. 

The following in vitro assays may be used to determine the level of activity and effec1 of the 

different compounds ol the present invention on one or more of the PKs. SimHar assays can be designed 

along the same lines for any PK usmg techniques well known in the art. 

Several of the assays described herein are performed In an ELISA (Enzyme-Linked 

lmmunosorbent Sandwich Assay) lormat (Voller, et aL, 198(}, "Enzyme-Linked lmmunosorbent Assay.~ 

Manual of Clinical Immunology, 2d ed., Rose and Friedman, Am. Soc. Of Microbiology, Washington, D.C., 

pp. 359-:371). General procedure is as follows; a compound is introduced to cells expressing the test 

kinase, either naturally or recombinantly, for a selected period of time after which, If the test kinase is a 

receptor, a ligand known to activate the receptor is added. llle cells are lysed and the lysate is 

transferred to the wells of an ELISA plate previously 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 phosphorylation on the substrate is detected with an antibody specificaUy 

recognizing phosphotyrosine compared with control cens that were not contacted with a test compound. 

20 The presently preferred protocols for conducting the ELISA experiments for specific PKs is 

25 

provided below. Howevef, adaptation of these protocols tor determining the activity of compounds against 

olher ATKs, as well as for CTKs and STI<s, Is well within the sCope of knowledge Of those skilled In the 

art. 

Other assays described herein measure the amount_ of DNA made in response to activation of a 

test kinase, which is a general measure of a proliferative response. General procedure 1or this assay is 

as follows: a compound Is introduced to cells expressing the test kinase, eilher naturaUy or recombinantly, 

for a setected period Of time aner which, it the test kinase is a receptor, a ligand known to activate the 

recilptor Is added. After. incubation at least overnight, a ONA labeling reagent such as 5· 

bromodeoxyuridlne (BrdU) or H3·lhymidine is added. The amount of labeled ONA ts detected with either 

30 an anti·BrdU antibody .or by measuring radioactivity and is compared to control cells not contacted with a 

test compound. 

MET T raf!SDhpspho.ryJation Assay 

This assay is used to measure phosphotyrosine levels on a poly(glutamic acid: tyrosine, 4:1) 

substrate as a means for identifying agonists/antagonists of met transphosphorylation of the substrate. 

35 Materials and Reagents: 

1. Corning 96·wen ELISA plates, Corning Catalog # 258(}5..96. 

2. Poly(glu·tyr), 4:1, Sigma. Cat No; P 0~75. 

3. PBS, Gibco Catalog# 450·1300EB 

4. 50 mM HEPES 
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5. Blocking Buffer. Dissolve 25 g Bovine Serum Albumin, Sigma Cat. No A-7888, In 500 ml PBS, 

filter through a 4 µm filter. 

6. Purified GST fusion protein containing 1h·e Met kinase domain, SUGEN, Jnc. 

7. 

5 6 

TBST Buffer. 

10% aqueous (MilliOue H.!0} OMSO. 

9. 10 mM aqueous (dH20) Adenosine·S'~lp~te, Sigma Cat No. A-5394. 

10. 2X Kinase Diiution Buffer:. for 100 ml, mix 10 ml 1M HEPES at pH 7.5 with 0.4 ml 5% BSAfPBS, 

C.2 ml O. 1 M sodium orthovanadate and 1 ml 5M sodium chl~ride In 88.4 ml dH:;iO. 

11. 4X ATP Reaction Mixture: for 10 ml, mix 0.4 ml 1 ·M manganese Chloride and 0.02 ml 0.1 M 

10 ATP in9.56mLdH~O. 

12 4X Negative Controls Mhrture: tor 10 ml, mix 0.4.ml 1 M manganese chloride In 9.6 ml d~O. 

13. NUNC 96-well V bottom polypropylene plates, Applied Scientific Catalog# S-720~ 

-14. 500 mM EDTA. 

15. Antibody Dilution Sutter. for 100 ml, mix 10 ml 5% BSA/PBS, 0.5 ml5% Carnation" Instant Milk 

15 In PBS and 0.1 ml 0.1 M sodium orthovanadate in 66.4 ml TBST. 

16. Rabbit polyclonal antophosphotyrosine anflbody, SUGEN, lnc. 

17. Goat anti-rabbit horseradish peroxidase conjugated an~ibocly, Biosource. Inc. 

'18. ABTS Solution: tor· 1 ·l, mix 19.21 · g citric acid, 35.49 g NaaHPO~ and 500 mg ABTS with sufficient 

d~ t6 make 1 l. 

20 19. ABTS/1-b~: mix 15 ml ASST-solution with 2µl-H2~ five minutes before use·. 

0.2 M HCI 

25 

20. 

Procedure: 

1. Coat ELISA plates with 2 µg Poly(Glu-Tyr) In 100 µl PBS, hold overnight at 4gC. 

2. Block plate with 150 µL of 5% BSA/PBS 10160 min.· 

3. Wash plate twice with PBS then once with 50 mM Hepes buffer pH 7.4. 

4. Add 50 µL of the _diluted kinase to all wells. (Purified kinase is diluted with Kinase Dilutlon Buffer. 

Final concentratlOn should be 10 nglweU.) 

5. Add 25 µL of the test compound (in 4% DMSO) or OMSO alone (4% in.dH20) forcos:itrol_s to plate. 

6. 

30 7. 

Incubate the kinaselcompound mixture for 1 S minutes. 

Add 25 µl cl 40 mM MnCl2 1o the negative control wells. 

a. Add 25 µL ATP/ MnCl2·mixlure to the aU other wells (except_the negative controls). 'Incubate for 5 

min. 

9. Add 25 µl 500 mM EDTA to stop reaction, 

10. Wash plate 3x with TBST. 

35 11. Add 100 µL rabbit polyclonal anti-Ptyr_ diluted 1 :10,000 In Antibody Dilution S:Liffer to each well. 

Incubate, with shaking, at room tempi!rature for one hour. 

12. Wash plate3xwith TBST. 

13. Dilute ·Biosource HAP conjUgated anti-rabbit aritrbOdy 1: 6,000 in Antibody Dilution buffer. Add 

100 µL per well end incubata at room temperature, with shaking, for one hour. 

40 14. Wash plate 1X with PBS. 
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15. Add 100 µI ot ABT~02 solution to each well. 

16. If necessary, stop the developmen1 reaction with the addition of 100 µL of 0.2M HCI per well. 

17. Read plate on Oynatech MR7000 ELISA reader with the test filter at 410 nM and the reference 

filter at 630 nM. 

5 BrdU INCORPORATION ASSAYS 

10 

15 

The tallowing assays use cells engineered to express a selected receptor and then eva11.1ate the 

effect of a compound of interest on the activity of ligand-induced DNA synthesis by deterrnlr1•,~g BrdU 

incorporation into the DNA. 

The lollowing materials, reagents and procedure are general to each of the following BrdU incorporation 

assays. Variances in spedllc assays are noted. 

General Materials and Reagents: 

1. 

2_ 

3. 

4. 

5. 

CA). 

The appropriate ligand. 

The appropriate engineered cells. 

BrdU Labeling Reagent: 10 mM, in PBS, pH7.4(Aoche Molecular Biochemicals, Indianapolis, IN). 

FixDenat: fixation solution (Roche Molecular 9iochemicals,· 1ndianapolls, IN). 

Anti·BrdU-POD: mouse monoclonal antibody conjugated with peroxidase {Chemicon, Temecula, 

6- TMB Substrate Solution: tetramethylbenzidine (TMB. ready to use, Roche Molecular 

Biochemicals, Indiana.polls, IN). 

20 7. PBS Washing Solution: 1X PBS, pH 7.4. 

8. Albumin, Bovine (BSA), fraction V powder (Sigma Chemical Co., USA). 

General Procedure: 

1. Gens are seeded at 8000 cells/well In 10% GS. 2mM Gln in DMEM, in a 96 well plate. Cells are 

incubated overnight at 37° C in 5o/o C02 . 

25 2. After 24 hours, the cens are washed with PSS, and then are serum.starved ln serum tree 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 Iha cells simultaneously. 

The negative contrOI wells receive serum free DMEM with 0.1% BSA only; the positive control cells 

receive th& ligand but no test compound. Test compounds are prepared in serum free OMEM with ligand 

30 in a 96 well plate, and serially diluted for 1 test concentrations. 

4. Aftet 18 hours of llgand activation, diluted BrdU labeling reagent {1:100 in OMEM, 0.1% BSA) is 

added and the cells are incubated with BrdU (final concentration is 10 1.J.M) for 1.5 hours. 

5. After Incubation with labeling reagent, the medium is removed by decanting and tapping the 

inverled plate on a paper towel. FixOenat solution is added (50 1.J.Vwell) and the plates are incubated at 

35 room temperature for 45 minutes on a plate shaker. 

6. The FixOenat solution is removed by decanting and tapping the inverted plate on a paper towel. 

Miik is added (5% dehydrated milk in PBS. 200 µUwell) as a blocking solution and the plate is Incubated 

for 30 minutes at room lemperature on a plate shaker. 
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7. .The bloeking solution is removed by.decanting and the wells are washed once with PBS'. Anti· 

BrdU-POD soluliorl is added (1 :200 dilution in PBS, 1% BSA, 50 µLlwell) and the plate is incubated fo~ 90 

minutes at room temperature on a plate shaker. 

8. The aOtibody conjugate is removed by c:lecantlng and rinsing the wells 5 times with PBS;-and the 

5 plate IS: dried by Inverting and tapping on a paper towel. 

9. TMB substrate solution is added (100 ~Vwell) anci incubated for 20 minutes at room temperature 

on a plate shaker untll color. development is sufficient fOt photometric detection. 

10. The absorbance of the samples are measured at 410 nm (in •ctual wavelength-" mode with a filter 

reading at 490 nm, as a reference wavelength) on a Oynatech ELISA rJ!ate reader. 

10 HGF-lnduced BrdU lncorporaoon Assay 

Materials and Reagents: 

1. 

2. 

Recombinant human HGF {Cat. No. 249-H~, R&D Systems, Inc. USA). 

BxPC-3 cells (ATCC CRL-1687). 

Remaining Materials and Reagents, as above .. 

15 Procedure: 

1. Cells are seeded at 9000 cells/wen In RPMI 10o/o FBS in a 96 well plate. Cells are incubated 

overnight et 37~c .in 5% C02. 

2. After 24 hours, the cells are washed with PBS, and then are serum starved in 100 µl serum-free 

me-di um (RPM! with 0.1 % BSA) for 24 hours. 

20 3. On day 3, 25 Jtl. containing ligand (prepared at 1 µg/ml in RPMI wilh 0.1% BSA; final HGF cone. 

is 200 ng/ml) and test compounds are added to the cells. The negative control wells recelw 25 µL 

serum-free flPMI with 0.1% BSA only; the Posit~ control cells receive ttie ligand {HGF} bU1 no test 

compound. Test compounds are prepared at 5 times their final concentration in serum-free APMI with 

ligand in a 96 well plate, and serially diluted to give 7 test concentrations. TyplC<:illy, the highest final 

• 25 concentration ol test compaund ls 100 µM, and 1:3. dilutions are used (I.e. final test oompound 

concentration range is 0.137-100 µM). 

4. After 18 hours of li~nd apt\_vatlon, 12.s µL of dlluted BrdU labeling reagent (1:100 in RPMl, 0.1% 

BSA) is added to each well and.the cells.are inCubated with BrdU (final· concentration is 10 µM) 1or 1 tiour. 

5. Same as General Procedure. 

30 6. Same as General Procedure.· 

7. The blocking sotuti~n is re"'?ved by decanting and the wells are washed one~ with PBS. Anti-

BrdU·POlJ solution (~:100 dilution in PBS, 1% BSA) is added (100 µUwell} and the plate is incubated for 

~o minutes at room temperature on a plate shaker. 

a. Same as General Procedure. 

35 9. Same as General Procedure. 

10. Same as General Proc8dure. 
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Cellular HGFA Auto0ho§Dhory!a1ion Assay 

A549 cells (ATCC) were used In this assay. Cells were seeded In the growth media (APMI + 

10o/aFBS) into 96 wen plates and cultured overnight at 37 "C for attachment. Cells were exposed to the 

starvation media (RPMI + 0.05% BSA). Dilutions of the inhibitors were added lo the pla1es aod incubated 

5 at 37"C for 1 hour. Cells were then stimulated by adding 40 ng/ml HGF for.15 minutes. Cells were 

washed once with 1mM Na;iva. iri H8SS and then lysed. The lysates were dlluted with 1mM N8:3V04 in 

HBSS and transferred to a 96 wen goat ant-rabbit ooated plate (Pierce) which was pre-coated with antl­

HGFA antibody {Zymed Laboratories). The plates were lncutJated overnight et 4 °C and washed with 1 % 

Tween 20 in PBS for seven times. HRP·PY20 (Santa Cruz) was diluted and added lo lhe plates for 30 

10 minutes incubation. Plates were 1hen washed again and IMB peroxidase substrate (KiOcegaard & Perry) 

was added and incubated for 10 minutes. The JeacUon was than stopped by adding 0.09N H~so~. Plates 

were measured at 00-450 nm using a spectrophotometer. IC50 values were calcu1aled by curve fitting 

using a four-parameter analysis. 

15 

Ccimpou·nds of the invention were measured 'ror HGFR inhibition activity; \he data are shown in 

each Example. Ki data were obtained using the HGFR Continuous-Coupled Spectrophotometric Assay, 

and IC.so data were obtained using 1he CelltJla.r HGFR Autophosphorylation Assay, both of which are 

described above. 

While the invention has been Illustrated by reference to specific and preferred embodiments, 

those skilled in !he art will recognize that variations and modifications may' be made through routine 

20 experimentation and practice of lhe Invention. Thus. the inventiOr'\ is Intended not lo be limited by the 

foregoing description, but to be defined by the appended daims and their equivalents. 

All references cited herein, including any priority dOC\Jments, are hereby incorporated by 

. reference In their enliretles. 



1. A compound of formula 1 

wherein: 

Y is Nor CR12· 
' 

- iS1-

C\ tf1W1 S 

1 

A is Cs.12 aryl, 5-12 membered heteroaryl, C3.12 cycloalkyl or 3-12 

membered heteroalicyclic, and A is optionally substituted by one or more R3 

groups; 

R1 is selected from 

optionally substituted by one, two or three R13 groups; 

R2 is hydrogen, halogen, C1.12 alkyl, C2.12 alkenyl, C2.12 alkynyl, c,_,, 
cycloalkyl, Cs-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-S(O)mR4
, -S02NR4R5

, -S(O),OR4
, -NO,, -NR4R5

, -(CR6R7),0R4
, -CN, -C(O)R4

, 

-OC(O)R4
, -O(CR6R7),R4

, -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),NCR4R5
, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, and each 

hydrogen in R2 is optionally substituted by R6; 

each R3 is independently halogen, C1.12 alkyl, C2.12 alkenyl, c,.12 alkynyl, 

c,_,, cycloalkyl, C6. 12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR4
, -S02NR4R5

, -S(O),OR4
, -NO,, -NR4R5

, -(CR6R7),0R4
, 

-CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, -O(CR6R7)(CR6R7),NR4R', 

-O(CR6R7)(CR6R7),0R.. -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),0R4
, 

·(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5

, -C(=NR6)NR4R5
, -NR4C(O)NR5R6 , 

-NR4S(O),R5 or -C(O)NR4R5
, each hydrogen in R3 is optionally substituted by R6

, 

and R3 groups on adjacent atoms may combine to form a C6. 12 aryl, 5-12 

membered heteroaryl, C3.12 cycloalkyl or 3-12 membered heteroalicyclic group; 
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each R4
, R5

, R6 and R7 is independently hydrogen, halogen, C1_12 alkyl, c,_ 

12 alkenyl, C2-12 alkynyl, C3.12 cycloalkyl, Cs-12 aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl; or any two of R4
, R5, R6 and R7 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, 0, and S; or any two of R4
, R5

, R6 and R7 bound to the same 

carbon atom may be combined to form a c,_12 cycloalkyl, Cs-12 aryl, 3-12 

membered heteroalicyclic or 5-12 membered heteroaryl group; and each 

hydrogen in R4
, R5

, R6 and R7 is optionally substituted by R8, or two hydrogen 

atoms on the same carbon atom in R4
, R5

, R6 and R7 is optionally an oxo 

substituent; 

each R' is independently halogen, C1-12 alkyl, C2-12 alkenyl, C2-12 alkynyl, 

C3.12 cycloalkyl, C6.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -NH,, -CN, -OH, -O-C1-12 alkyl, -O-(CH,),C,_12 cycloalkyl, -O­

(CH2),Cs-12 aryl, -O-(CH2),(3-12 membered heteroalicyclic) or -0-(CH2),(5-12 

membered heteroaryl); and each hydrogen in R8 is optionally substituted by R11 ; 

each R9 and R10 is independently hydrogen, halogen, C1_12 alkyl, C3_12 

cycloalkyl, Cs-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-S(O)mR4
, -S02NR4R5

, -S(0)20R4
, -NO,, -NR4R5

, -(CR6R7),0R4
, -CN, -C(O)R4, 

-OC(O)R
4

, -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),NCR4R5
, -NR4C(O)NR5R6, 

-NR
4
S(O),R

5 
or -C(O)NR4R5

; R9 or R10 may combine with a ring atom of A or a 

substituent of A to form a C3.12 cycloalkyl, 3-12 membered heteroalicyclic, C6.12 

aryl or 5-12 membered heteroaryl ring fused to A; and each hydrogen in R9 and 

R10 is optionally substituted by R3; 

each R11 is independently halogen, C1_12 alkyl, C1.12 alkoxy, C3_12 

cycloalkyl, Cs-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-O-C1-12 alkyl, -O-(CH2),C3.12 cycloalkyl, -O-(CH,),C6_12 aryl, -0-(CH,),(3-12 

membered heteroalicyclic), -O-(CH,),(5-12 membered heteroaryl) or-CN, and 

each hydrogen in R11 is optionally substituted by halogen, -OH, -CN, -C1_12 alkyl 
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which may be partially or fully halogenated, -O-C1.12 alkyl which may be partially 

or fully halogenated, -CO, -SO or -S02; 

R12 is hydrogen, halogen, C,_,, alkyl, C2-12 alkenyl, C,_,, alkynyl, c,_,, 
cycloalkyl, Cs-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-S(O)mR4
, -S02NR4R', -S(0)20R4

, -NO,, -NR4R5
, -(CR6R7),0R4

, -CN, -C(O)R4
, 

-OC(O)R4
, -O(CR6R7),R4

, -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),NCR4R5, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, and each 

hydrogen in R12 is optionally substituted by R3; 

each R13 is independently halogen, C1-12 alkyl, C2.12 alkenyl, C2-12 alkynyl, 

c,_12 cycloalkyl, Cs-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR4
, -S02NR4R5

, -S(O),OR', -NO,, -NR4R5
, -(CR6R7),0R4

, 

-CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, -NR4C(O)R5

, -(CR6R7),C(O)OR4
, 

-(CR6R7),0R4
, -(CR6R7),C(O)NR4R5

, -(CR6R7),NCR4R5
, -C(=NR6)NR4R5

, 

-NR4C(O)NR5R6
, -NR4S(O),R5

, -C(O)NR4R5
, -(CR6R7),(3-12 membered 

heteroalicyclic), -(CR6R7),(C3_12 cycloalkyl), -(CR6R7),(C6. 12 aryl), -(CR6R7),(5-12 

membered heteroaryl), -(CR6R7),C(O)NR4R5
, or -(CR6R7),C(O)R4 , R13 groups on 

adjacent atoms may combine to form a Cs-12 aryl, 5-12 membered heteroaryl, 

c,_,, cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in 

R 13 is optionally substituted by R3
; 

each m is independently 0, 1 or 2; 

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

t is 1, 2, 3 or 4, 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-( 1 H-pyrazol-4-yl )-pyridin-2-ylamine, 3-[1-(2,6-dichloro-3-fluoro­

phenyl)-ethoxy)-5-[ 1-(2-pyrrolidin-1-yl-ethyl )-1 H-pyrazol-4-yl)-pyridin-2-ylamine, 

3-[ 1-( 2, 6-d i ch loro-3-fluo ro-phe n yl )-ethoxy )-5-[ 1-( 2-d iisopro pylam ino-eth yl )-1 H­

pyrazol-4-yl)-pyrid in-2-yla mine, 3-[ 1-( 2, 6-d ich I oro-3-fl uoro-phenyl )-ethoxy )-5-[ 1-

( 2-morpholi n-4-yl-eth yl )-1 H-pyrazol-4-yl)-pyridin-2-ylamine or 3-(1-(2,6-dichloro-3-

fl uoro-phenyl )-ethoxy )-5-( 1-methyl-1 H-pyrazol-4-yl )-pyrid i n-2-yla mine. 
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2. (Original) The compound of claim 1, wherein each R3 is independently 

halogen, c,.12 alkyl, C2.12 alkenyl, C2.12 alkynyl, C3•12 cycloalkyl, c,.12 aryl, 3-12 

membered heteroalicyclic, 5-12 membered heteroaryl, -S(O)mR4
, -SO,NR4R5

, 

-S(0)20R4
, -NO,, -NR4R5

, -(CR6R7),0R4
, -CN, -C(O)R4

, -OC(O)R4
, 

-O(CR6R7),R4
, -O(CR6R7)(CR6R7),NR4R5

, -O(CR6R7)(CR6R7),0R4. -NR4C(O)R5
, 

-(CR6R7),C(O)OR4
, -(CR6R7),0R4

, -(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5

, 

-C(;NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, each hydrogen 

in R3 is optionally substituted by R6, and R3 groups on adjacent atoms may 

combine to form a C6.12 aryl, 5-12 membered heteroaryl, c,_12 cycloalkyl or 3-12 

membered heteroalicyclic group; and 

each R4
, R5

, R6 and R7 is independently hydrogen, halogen, C1.12 alkyl, 

c,.,, alkenyl, c,.,, alkynyl, c,_,, cycloalkyl, c,_,, aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl; or any two of R4
, R5

, R6 and R7 bciund 

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, 0, and S; or any two of R4
, R5

, R' and R7 bound to the same 

carbon atom may be combined to form a c,_,, cycloalkyl, Ca-12 aryl, 3-12 

membered heteroalicyclic or 5-12 membered heteroaryl group; and each 

hydrogen in R4
, R5

, R6 and R7 is optionally substituted by R6
. 

3. The compound of claim 2, wherein A is Ce-12 aryl or 5-12 membered 

heteroaryl, optionally substituted by one or more R3 groups. 

4. The compound of claim 3, wherein tis 1, R9 is methyl and R10 is hydrogen. 

5. The compound of claim 4, wherein Y is N and R2 is hydrogen. 

6. The compound of claim 4, wherein Y is CR12
, R2 is hydrogen, and R12 is 

hydrogen. 
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7. The compound of claim 2, wherein tis 1, R10 is hydrogen, and R9 is combined 

with a ring atom of A to form a c,.12 cycloalkyl ring fused to A. 

8. A compound of formula 2a 

Cl 

Cl 

F 

wherein: 

R2 is hydrogen, halogen, C1.12 alkyl, C2.12 alkenyl, C2.12 alkynyl, c,.12 

cycloalkyl, C6.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-S(O)mR4
, -S02NR4R5

, -S(0)20R4
, -NO,, -NR4R5

, -(CR6R7),0R4
, -CN, -C(O)R4

, 

-OC(O)R4
, -O(CR6R7),R4

, -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),NCR4R5
, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, and each 

hydrogen in R2 is optionally substituted by R8; 

each R3 is independently halogen, C1.12 alkyl, C2.12 alkenyl, C2.12 alkynyl, 

C3.12 cycloalkyl, Cs-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR4
, -S02NR4R5

, -S(0)20R4
, -NO,, -NR4R5

, -(CR6R7),0R4
, 

-CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, -O(CR6R7)(CR6R7),NR4R', 

-O(CR6R7)(CR6R7),0R.. -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),0R4
, 

-(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5

, -C(=NR6)NR4R5
, -NR4C(O)NR5R6

, 

-NR4S(O),R5 or -C(O)NR4R5
, each hydrogen in R3 is optionally substituted by R8

, 

and R3 groups on adjacent atoms may combine to form a C6_12 aryl, 5-12 

membered heteroaryl, c,.12 cycloalkyl or 3-12 membered heteroalicyclic group; 

each R4
, R5

, R6 and R' is independently hydrogen, halogen, C1.12 alkyl, 

C2.12 alkenyl, C2-12 alkynyl, C3.12 cycloalkyl, Cs-12 aryl, 3-12 membered 



- 162 -

heteroalicyclic, 5-12 membered heteroaryl; or any two of R4
, R'. R6 and R7 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, 0, and S; or any two of R4
, R'. R6 and R7 bound to the same 

carbon atom may be combined to form a C3.12 cycloalkyl, C6.12 aryl, 3-12 

membered heteroalicyclic or 5-12 membered heteroaryl group; and each 

hydrogen in R4
, R', R6 and R7 is optionally substituted by R8

, or two hydrogen 

atoms on the same carbon atom in R4
, R', R6 and R7 is optionally an oxo 

substituent; 

each R8 is independently halogen, C1_12 alkyl, C2-12 alkenyl, C2-12 alkynyl, 

C3_12 cycloalkyl, Co-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -NH,, -CN, -OH, -O-C1-12 alkyl, -O-(CH,),C,_12 cycloalkyl, -O­

(CH2),Co-12 aryl, -O-(CH2),(3-12 membered heteroalicyclic) or-O-(CH,),(5-12 

membered heteroaryl); and each hydrogen in R' is optionally substituted by R 11
; 

each R11 is independently halogen, C1.12 alkyl, C,_,, alkoxy, c,_,, 

cycloalkyl, Co-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-O-C1.12 alkyl, -O-(CH2),C,.12 cycloalkyl, -O-(CH2)0Co-12 aryl, -O-(CH2),(3-12 

membered heteroalicyclic), -O-(CH2)o(5-12 membered heteroaryl) or -CN, and 

each hydrogen in R11 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 -S02; 

each R13 is independently halogen, C,_,, alkyl, C,_,, alkenyl, C2.12 alkynyl, 

c,.12 cycloalkyl, Co-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR4
, -SO,NR4R5

, -S(O),OR4
, -NO,, -NR4R5

, -(CR6R7),0R4
, 

-CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, -NR4C(O)R5

, -(CR6R7),C(O)OR4
, 

-(CR6R7),0R4
, -(CR6R7),C(O)NR4R5

, -(CR6R7),NCR4R5
, -C(;NR6)NR4R5

, 

-NR4C(O)NR5R6
, -NR4S(O),R5

, -C(O)NR4R5
, -(CR6R7)o(3-12 membered 

heteroalicyclic), -(CR6R7)o(C,_,, cycloalkyl), -(CR6R7),(C0-12 aryl), -(CR6R7)o(5-12 

membered heteroaryl), -(CR6R7),C(O)NR4R5
, or -(CR6R7),C(O)R4

, R13 groups on 

adjacent atoms may combine to form a Co-12 aryl, 5-12 membered heteroaryl, c,_ 
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12 cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in R13 

is optionally substituted by R3
; 

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 claim 8, wherein each R3 is independently halogen, C1-12 

alkyl, C2.12 alkenyl, C,.12 alkynyl, C,_12 cycloalkyl, c,_12 aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl, -S(O)mR4
, -S02NR4R5

, -S(0)20R4
, 

-NO,, -NR4R5, -(CR6R7),0R4
, -CN, -C(O)R4

, -OC(O)R4
, -O(CR6R7),R4

, 

-O(CR6R7)(CR6R7),NR4R5
, -O(CR6R7)(CR6R7),0R.. -NR4C(O)R5

, 

-(CR6R7),C(O)OR4
, -(CR6R7),0R4

, -(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5

, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, each hydrogen 

in R3 is optionally substituted by R8
, and R3 groups on adjacent atoms may 

combine to form a Co.12 aryl, 5-12 membered heteroaryl, C3.12 cycloalkyl or 3-12 

membered heteroalicyclic group; and 

each R4
, R5

, R6 and R7 is independently hydrogen, halogen, C1.12 alkyl, 

C2.12 alkenyl, C2-12 alkynyl, c,.12 cycloalkyl, C6. 12 aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl; or any two of R4
, R5

, R' and R7 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, 0, and S; or any two of R4
, R5

, R6 and R7 bound to the same 

carbon atom may be combined to form a c,.12 cycloalkyl, c,_12 aryl, 3-12 

membered heteroalicyclic or 5-12 membered heteroaryl group; and each 

hydrogen in R4
, R5

, R6 and R7 is optionally substituted by R8
. 

10. A compound of formula 2b 

~---------------------------------- ---··· 
I 
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R" R' 

Cl 
CH, I 

~ N 

~ 
0 

~ NH, 2b 

,I Cl 

F 

wherein: 

R2 is hydrogen, halogen, C1-12 alkyl, C2-12 alkenyl, C2-12 alkynyl, c,_,, 
cycloalkyl, Cs-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-S(O)mR4
, -SO,NR4R', -S(0)20R4

, -NO,, -NR4R', -(CR6R7),0R4
, -CN, -C(O)R4

, 

-OC(O)R4
, -O(CR6R7),R4

, -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),NCR4R5
, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, and each 

hydrogen in R2 is optionally substituted by R8
; 

each R3 is independently halogen, C1-12 alkyl, C2-12 alkenyl, C2-12 alkynyl, 

c,_,, cycloalkyl, c,_,, aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR4
, -S02NR4R5

, -S(0)20R4
, -NO,, -NR4R5

, -(CR6R7),0R4
, 

-CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, -O(CR6R7)(CR6R7),NR4R5

, 

-O(CR6R7)(CR6R7),0R,, -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),0R4
, 

-(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5

, -C(=NR6)NR4R5
, -NR4C(O)NR5R6

, 

-NR4S(O),R5 or -C(O)NR4R5
, each hydrogen in R3 is optionally substituted by R8, 

and R3 groups on adjacent atoms may combine to form a c,_12 aryl, 5-12 

membered heteroaryl, C3. 12 cycloalkyl or 3-12 membered heteroalicyclic group; 

each R4
, R5

, R' and R7 is independently hydrogen, halogen, C1.12 alkyl, 

c,_,, alkenyl, c,_,, alkynyl, c,_,, cycloalkyl, c,_,, aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl; or any two of R4
, R5 , R6 and R7 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, 0, and S; or any two of R4
, R5

, R6 and R7 bound to the same 
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carbon atom may be combined to form a C:i-12 cycloalkyl, Ci;.12 aryl, 3-12 

membered heteroalicyclic or 5-12 membered heteroaryl group; and each 

hydrogen in R'. R5
, R6 and R7 is optionally substituted by R8

, or two hydrogen 

atoms on the same carbon atom in R'. R'. R6 and R7 is optionally an oxo 

substituent; 

each R8 is independently halogen, C1-12 alkyl, C2-12 alkenyl, C2-12 alkynyl, 

c,.12 cycloalkyl, C6.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -NH2, -CN, -OH, -O-C1.12 alkyl, -O-(CH2),C:i-12 cycloalkyl, -O­

(CH2)0Ce-12 aryl, -O-(CH,),(3-12 membered heteroalicyclic) or -O-(CH2),(5-12 

membered heteroaryl); and each hydrogen in R8 is optionally substituted by R11
; 

each R11 is independently halogen, C1.12 alkyl, C1.12 alkoxy, C:i-12 

cycloalkyl, Ci;.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-O-C1.12 alkyl, -O-(CH,),C,.12 cycloalkyl, -O-(CH2),Ce.12 aryl, -O-(CH,),(3-12 

membered heteroalicyclic), -O-(CH2),(5-12 membered heteroaryl) or -CN, and 

each hydrogen in R11 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 -S02; 

R12 is hydrogen, halogen, C1.12 alkyl, C2-12 alkenyl, C,.12 alkynyl, c,_12 

cycloalkyl, C6•12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-S(O)mR'. -S02NR4R5
, -S(O),OR', -NO,, -NR4R5

, -(CR6R7),0R', -CN, -C(O)R', 

-OC(O)R', -O(CR6R7),R', -NR4C(O)R5
, -(CR6R7),C(O)OR'. -(CR6R7),NCR4R5

, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, and each 

hydrogen in R12 is optionally substituted by R3
; 

each R13 is independently halogen, C1.12 alkyl, C,.12 alkenyl, C,.12 alkynyl, 

C:i-12 cycloalkyl, Cs-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR'. -S02NR4R5
, -S(O),OR', -NO,, -NR4R5

, -(CR6R7),0R'. 

-CN, -C(O)R', -OC(O)R', -O(CR6R7),R', -NR4C(O)R5
, -(CR6R7),C(O)OR', 

-(CR6R7),0R', -(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5

, -C(=NR6)NR4R5 , 

-NR4C(O)NR5R6
, -NR4S(O),R5

, -C(O)NR4R5
, -(CR6R7),(3-12 membered 

heteroalicyclic), -(CR6R7),(C3.12 cycloalkyl), -(CR6R7),(Ci;.12 aryl), -(CR6R7),(5-12 

membered heteroaryl), -(CR6R7),C(O)NR4R5
, or-(CR6R7),C(O)R'. R13 groups on 
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adjacent atoms may combine to form a C6•12 aryl, 5-12 membered heteroaryl, 

C3.12 cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in 

R 13 is optionally substituted by R3
; 

each mis independently 0, 1 or 2; 

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

each pis independently 1 or 2; 

or a pharmaceutically acceptable salt thereof, 

with the proviso that the compound is not 3-[1-(2,6-dichloro-3-fiuoro­

phenyl )-ethoxy ]-5-( 1 H-pyrazol-4-yl )-pyrid i n-2-yl amine, 3-[ 1-( 2, 6-dichloro-3-fl uoro­

ph en yl )-ethoxy ]-5-[ 1-( 2-pyrrol id in-1-yl-ethyl)-1 H-pyrazol-4-yl]-pyridin-2-ylamine, 

3-[1-(2 ,6-dichloro-3-fluoro-phenyl)-ethoxy]-5-[1-(2-diisopropylamino-ethyl)-1 H­

pyrazol-4-yl]-pyrid i .n-2-yl amine, 3-[ 1-( 2, 6-d ichloro-3-fl u oro-phe nyl )-ethoxy ]-5-[ 1-

( 2-morpholi n-4-yl-eth yl )-1 H-pyrazol-4-yl]-pyridin-2-ylamine or 3-[ 1-(2,6-dichloro-3-

fiuoro-phenyl)-ethoxy]-5-( 1-methyl-1 H-pyrazol-4-yl)-pyridin-2-ylamine. 

11. The compound of claim 10, wherein each R3 is independently halogen, C1.12 

alkyl, C2.12 alkenyl, C2.12 alkynyl, C3.12 cycloalkyl, c,.,, aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl, -S(O)mR4
, -SO,NR4R5

, -S(0)20R4
, 

-NO,, -NR4R5
, -(CR6R7),0R4

, -CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, 

-O(CR6R7)(CR6R7),NR4R5, -O(CR6R7)(CR6R7),0R,. -NR4C(O)R5
, 

-(CR6R7),C(O)OR4
, -(CR6R7),0R4

, -(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5

, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, each hydrogen 

in R3 is optionally substituted by R8
, and R3 groups on adjacent atoms may 

combine to form a c._12 aryl, 5-12 membered heteroaryl, C,.12 cycloalkyl or 3-12 

membered heteroalicyclic group; and 

each R4
, R5

, R6 and R7 is independently hydrogen, halogen, C1.12 alkyl, 

c,_,, alkenyl, c,_,, alkynyl, c,_,, cycloalkyl, c,_,, aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl; or any two of R4
, R5

, R6 and R7 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 



- 167 -

selected from N, 0, and S; or any two of R4
, R5

, R6 and R7 bound to the same 

carbon atom may be combined to form a c,_12 cycloalkyl, Co-12 aryl, 3-12 

membered heteroalicyclic or 5-12 membered heteroaryl group; and each 

hydrogen in R4
, R5

, R6 and R7 is optionally substituted by R8
• 

12. A compound of formula 3a 

NH 
I \ R13 

-< 
,,f N 

•' 
Cl CH, 

0;y1N 
~ 

~ 
Ja NH, 

_,f Cl 

F 

wherein: 

R2 is hydrogen, halogen, C1-12 alkyl, C2-12 alkenyl, C2-12 alkynyl, C,.,, 

cycloalkyl, C6_12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-S(O)mR4
, -S02NR4R5

, -S(0)20R4
, -NO,, -NR4R5

, -(CR6R7),0R4
, -CN, -C(O)R4

, 

-OC(O)R4
, -O(CR6R7),R4

, -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),NCR4R5
, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, and each 

hydrogen in R2 is optionally substituted by R8
; 

each R3 is independently halogen, C,.12 alkyl, c,.,, alkenyl, Ci-12 alkynyl, 

C,.12 cycloalkyl, Co-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR4
, -SO,NR4R5

, -S(0)20R4
, -NO,, -NR4R5

, -(CR6R7),0R4
, 

-CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, -O(CR6R7)(CR6R7),NR4R5

, 

-O(CR6R7)(CR6R7),0R.. -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),0R4
, 

-(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5

, -C(=NR6)NR4R5
, -NR4C(O)NR5R6

, 

-NR4S(O),R5 or -C(O)NR4R5
, each hydrogen in R3 is optionally substituted by R8

, 

and R3 groups on adjacent atoms may combine to form a c,_,, aryl, 5-12 

membered heteroaryl, C3_12 cycloalkyl or 3-12 membered heteroalicyclic group; 
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each R4
, R5

, R6 and R7 is independently hydrogen, halogen, C1.12 alkyl, 

c,_,, alkenyl, c,_,, alkynyl, c,_,, cycloalkyl, Cs-12 aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl; or any two of R4
, R5

, R6 and R7 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, 0, and S; or any two of R4
, R5

, R6 and R7 bound to the same 

carbon atom may be combined to form a c,_12 cycloalkyl, Cs-12 aryl, 3-12 

membered heteroalicyclic or 5-12 membered heteroaryl group; and each 

hydrogen in R4
, R5

, R6 and R7 is optionally substituted by R8, or two hydrogen 

atoms on the same carbon atom in R4
, R5

, R6 and R7 is optionally an oxo 

substituent; 

each R8 is independently halogen, C,_12 alkyl, C2-12 alkenyl, Ci-12 alkynyl, 

c,_12 cycloalkyl, C6. 12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -NH,, -CN, -OH, -O-C,_12 alkyl, -O-(CH2),C,_12 cycloalkyl, -O-(CH2),Cs-

12 aryl, -O-(CH,),(3-12 membered heteroalicyclic) or-O-(CH2),(5-12 membered 

heteroaryl); and each hydrogen in R' is optionally substituted by R11
; 

each R11 is independently halogen, c,_,, alkyl, c,_,, alkoxy, c,_12 

cycloalkyl, Cs-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-O-C,_12 alkyl, -O-(CH,),C,_12 cycloalkyl, -O-(CH2),Cs-12 aryl, -O-(CH,),(3-12 

membered heteroalicyclic), -O-(CH,),(5-12 membered heteroaryl) or -CN, and 

each hydrogen in R11 is optionally substituted by halogen, -OH, -CN, -C,_12 alkyl 

which may be partially or fully halogenated, -0-C,_,, alkyl which may be partially 

or fully halogenated, -CO, -SO or -S02; 

each R13 is independently halogen, C,_12 alkyl, Ci-12 alkenyl, Ci-12 alkynyl, 

c,_,, cycloalkyl, C6.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR4
, -S02NR4R5

, -S(O),OR4
, -NO,, -NR4R5

, -(CR6R7),0R4
, 

-CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, -NR4C(O)R5

, -(CR6R7),C(O)OR4, 

-(CR6R7),0R4
, -(CR6R7),C(O)NR4R5

, -(CR6R7),NCR4R5
, -C(=NR6)NR4R5

, 

-NR4C(O)NR5R6
, -NR4S(O),R5

, -C(O)NR4R5
, -(CR6R7),(3-12 membered 

heteroalicyclic), -(CR6R7),(C,_12 cycloalkyl), -(CR6R7),(Cs-12 aryl), -(CR6R7),(5-12 
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membered heteroaryl), -(CR6R7),C(O)NR4R5
, or -(CR6R7),C(O)R4

, R13 groups on 

adjacent atoms may combine to form a C6. 12 aryl, 5-12 membered heteroaryl, c,_ 

12 cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in R13 

is optionally substituted by R3
; 

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_ 

13. The compound of claim 12, wherein each R3 is independently halogen, C1-12 

alkyl, C2-12 alkenyl, C2.12 alkynyl, c,_12 cycloalkyl, Cs-12 aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl, -S(O)mR4
, -S02NR4R5

, -S(O)zOR4
, 

-NO,, -NR4R5
, -(CR6R7),0R4

, -CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, 

-O(CR6R7)(CR6R7),NR4R5
, -O(CR6R7)(CR6R7),0R.. -NR4C(O)R5

, 

-(CR6R7),C(O)OR4
, -(CR6R7),0R4

, -(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5

, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, each hydrogen 

in R3 is optionally substituted by R8
, and R3 groups on adjacent atoms may 

combine to form a Cs-12 aryl, 5-12 membered heteroaryl, C3. 12 cycloalkyl or 3-12 

membered heteroalicyclic group; and 

each R4
, R5 , R6 and R7 is independently hydrogen, halogen, C1.12 alkyl, 

c,_,, alkenyl, c,_,, alkynyl, c,_,, cycloalkyl, c,_,, aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl; or any two of R4
, R5

, R6 and R7 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, 0, and S; or any two of R4
, R5

, R6 and R7 bound to the same 

carbon atom may be combined to form a c,_12 cycloalkyl, C6. 12 aryl, 3-12 

membered heteroalicyclic or 5-12 membered heteroaryl group; and each 

hydrogen in R4
, R5

, R6 and R7 is optionally substituted by R8
. 

14. A compound of formula 3b 
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NH 13 

1 
__,,_.R 

\ 

,,;" 

R" R' 
~ 

I Cl 
CH, 

~ N 

~ 
0 

~ NH, Jb 

,I Cl 

F 

wherein: 

R2 is hydrogen, halogen, C1-12 alkyl, C2-12 alkenyl, C2-12 alkynyl, c,_,, 
cycloalkyl, C0-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-S(O)mR4
, -SO,NR4R', -S(0)20R4

, -NO,, -NR4R', -(CR6R7),0R4
, -CN, -C(O)R4

, 

-OC(O)R4
, -O(CR6R7),R4

, -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),NCR4R5
, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, and each 

hydrogen in R2 is optionally substituted by R8
; 

each R3 is independently halogen, C,_,, alkyl, C2-12 alkenyl, C2-12 alkynyl, 

c,_,, cycloalkyl, C0-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR4
, -S02NR4R5

, -S(0)20R4
, -NO,, -NR4R5

, -(CR6R7),0R4
, 

-CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, -O(CR6R7)(CR6R7),NR4R5

, 

-O(CR6R7)(CR6R7),0R.. -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),0R4
, 

-(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5

, -C(=NR6)NR4R5
, -NR4C(O)NR5R6

, 

-NR4S(O),R5 or -C(O)NR4R5
, each hydrogen in R3 is optionally substituted by R8, 

and R3 groups on adjacent atoms may combine to form a C6. 12 aryl, 5-12 

membered heteroaryl, c,_12 cycloalkyl or 3-12 membered heteroalicyclic group; 

each R4
, R5

, R6 and R7 is independently hydrogen, halogen, C1.12 alkyl, 

c,_,, alkenyl, c,_,, alkynyl, c,_,, cycloalkyl, c,_,, aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl; or any two of R4, R5, R6 and R7 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, 0, and S; or any two of R4
, R5, R6 and R7 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 R4
, R5

, R6 and R7 is optionally substituted by R8
, or two hydrogen 

atoms on the same carbon atom in R4
, R5

, R6 and R7 is optionally an oxo 

substituent; 

each R8 is independently halogen, C1.12 alkyl, C2-12 alkenyl, C2-12 alkynyl, 

C3.12 cycloalkyl, Cs-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -NH,, -CN, -OH, -O-C1-12 alkyl, -O-(CH,),C,.12 cycloalkyl, -O­

(CH2),Cs-12 aryl, -O-(CH,),(3-12 membered heteroalicyclic) or -O-(CH,),(5-12 

membered heteroaryl); and each hydrogen in R8 is optionally substituted by R11
; 

each R11 is independently halogen, C1-12 alkyl, C1-12 alkoxy, C,.12 

cycloalkyl, Cs-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-O-C1-12 alkyl, -O-(CH2),C,.12 cycloalkyl, -O-(CH2),Cs-12 aryl, -O-(CH2),(3-12 

membered heteroalicyclic), -O-(CH2),(5-12 membered heteroaryl) or -CN, and 

each hydrogen in R11 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,; 

R12 is hydrogen, halogen, C1-12 alkyl, C2.12 alkenyl, C2-12 alkynyl, C3.12 

cycloalkyl, C6.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-S(O)mR4
, -S02NR4R5

, -S(0)20R4
, -NO,, -NR4R5

, -(CR6R7),0R4
, -CN, -C(O)R4

, 

-OC(O)R4
, -O(CR6R7),R4

, -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),NCR'R'. 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, and each 

hydrogen in R12 is optionally substituted by R3
; 

each R13 is independently halogen, C1.12 alkyl, C2-12 alkenyl, C2-12 alkynyl, 

c,_12 cycloalkyl, C6. 12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR4
, -S02NR4R5

, -S(0),0R4
, -NO,, -NR4R5

, -(CR6R7),0R4
, 

-CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, -NR4C(O)R5

, -(CR6R7),C(O)OR4
, 

-(CR6R7),0R4
, -(CR6R7),C(O)NR4R5

, -(CR6R7),NCR4R5
, -C(=NR6)NR4R5

, 

-NR4C(O)NR5R6
, -NR4S(O),R5

, -C(O)NR4R5
, -(CR6R7),(3-12 membered 

heteroalicyclic), -(CR6R7),(C3.12 cycloalkyl), -(CR6R7),(Cs-12 aryl), -(CR6R7),(5-12 

membered heteroaryl), -(CR6R7),C(O)NR'R'. or -(CR6R7),C(O)R4
, R13 groups on 
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adjacent atoms may combine to form a C6.12 aryl, 5-12 membered heteroaryl, 

C3.12 cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in 

R13 is optionally substituted by R3
; 

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. 

15. The compound of claim 14, wherein each R3 is independently halogen, C1-12 

alkyl, C2-12 alkenyl, C2.12 alkynyl, c,_12 cycloalkyl, C 6.12 aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl, -S(O)mR4
, -SO,NR4R5

, -S(O),OR4
, 

-NO,, -NR4R5
, -(CR6R7),0R4

, -CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, 

-O(CR6R7)(CR6R7),NR4R5
, -O(CR6R7)(CR6R7),0R.. -NR4C(O)R5

, 

-(CR6R7),C(O)OR4
, -(CR6R7),0R4

, -(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5

, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, each hydrogen 

in R3 is optionally substituted by R8
, and R3 groups on adjacent atoms may 

combine to form a C 6. 12 aryl, 5-12 membered heteroaryl, C 3_12 cycloalkyl or 3-12 

membered heteroalicyclic group; and 

each R4
, R5

, R6 and R7 is independently hydrogen, halogen, c,_12 alkyl, 

C2.12 alkenyl, C2.12 alkynyl, C3.12 cycloalkyl, Cs-12 aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl; or any two of R4, R5, R6 and R7 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, 0, and S; or any two of R4
, R5, R6 and R7 bound to the same 

carbon atom may be combined to form a c,_12 cycloalkyl, C 6.12 aryl, 3-12 

membered heteroalicyclic or 5-12 membered heteroaryl group; and each 

hydrogen in R4
, R5

, R6 and R7 is optionally substituted by R8
. 

16. A compound of formula 4a 
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Cl 

C:R" 
~h· 

0/ ~N 
NH2 4a 

Cl 

F 

wherein: 

R2 is hydrogen, halogen, C1-12 alkyl, C2.12 alkenyl, C2.12 alkynyl, C3.12 

cycloalkyl, c._12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-S(O)mR'. -S02NR4R', -S(O),OR', -NO,, -NR4R5
, -(CR6R7),0R', -CN, -C(O)R', 

-OC(O)R', -O(CR6R7
)0R', -NR4C(O)R5

, -(CR6R7),C(O)OR', -(CR6R7),NCR4R5, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, and each 

hydrogen in R2 is optionally substituted by R6; 

each R3 is independently halogen, C1.12 alkyl, C2.12 alkenyl, C2.12 alkynyl, 

c,.12 cycloalkyl, Cs.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR'. -S02NR4R5
, -S(0)20R', -NO,, -NR4R5, -(CR6R7),0R', 

-CN, -C(O)R', -OC(O)R', -O(CR6R7
)0R', -O(CR6R7)(CR6R7),NR4R5, 

-O(CR6R7)(CR6R7),0R., -NR4C(O)R5
, -(CR6R7),C(O)OR', -(CR6R7),0R', 

-(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5

, -C(=NR6)NR4R5, -NR4C(O)NR5R', 

-NR
4
S(O),R5 or -C(O)NR4R5

, each hydrogen in R3 is optionally substituted by R8
, 

and R3 groups on adjacent atoms may combine to form a c._12 aryl, 5-12 

membered heteroaryl, C3.12 cycloalkyl or 3-12 membered heteroalicyclic group; 

each R'. R5
, R' and R7 is independently hydrogen, halogen, C1.12 alkyl, 

C2.12 alkenyl, C2.12 alkynyl, C,_12 cycloalkyl, Co.12 aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl; or any two of R'. R5, R6 and R7 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, 0, and S; or any two of R'. R5, R6 and R7 bound to the same 
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carbon atom may be combined to form a c,_12 cycloalkyl, CS-12 aryl, 3-12 

membered heteroalicyclic or 5-12 membered heteroaryl group; and each 

hydrogen in R4
, R5, R6 and R7 is optionally substituted by R8

, or two hydrogen 

atoms on the same carbon atom in R4
, R5

, R6 and R7 is optionally an oxo 

substituent; 

each R8 is independently halogen, C1-12 alkyl, C2-12 alkenyl, C2-12 alkynyl, 

C3. 12 cycloalkyl, C6-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -NH,, -CN, -OH, -0-C,_,, alkyl, -0-(CH,),c,_,, cycloalkyl, -0-

(CH,),c,_,, aryl, -O-(CH2),(3-12 membered heteroalicyclic) or -O-(CH,),(5-12 

membered heteroaryl); and each hydrogen in R8 is optionally substituted by R11
; 

each R11 is independently halogen, C1-12 alkyl, C1-12 alkoxy, c,_,, 

cycloalkyl, C6-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-O-C1-12 alkyl, -O-(CH2),C,.12 cycloalkyl, -0-(CH,),C,_,, aryl, -O-(CH,),(3-12 

membered heteroalicyclic), -O-(CH,),(5-12 membered heteroaryl) or-CN, and 

each hydrogen in R11 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 -S02; 

each R13 is independently halogen, C1-12 alkyl, C2-12 alkenyl, C2-12 alkynyl, 

c,_,, cycloalkyl, c,_,, aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR4
, -S02NR4R5

, -S(O),OR4
, -NO,, -NR4R5

, -(CR6R7),0R4
, 

-CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, -NR4C(O)R5

, -(CR6R7),C(O)OR4
, 

-(CR6R7),0R4
, -(CR6R7),C(O)NR4R5

, -(CR6R7),NCR4R5
, -C(=NR6)NR4R5

, 

-NR4C(O)NR5R6
, -NR4S(O),R5

, -C(O)NR4R5
, -(CR6R7),(3-12 membered 

heteroalicyclic), -(CR6R7),(C,_12 cycloalkyl), -(CR6R7),(C6_12 aryl), -(CR6R7),(5-12 

membered heteroaryl), -(CR6R7),C(O)NR4R5
, or -(CR6R7),C(O)R4, R13 groups on 

adjacent atoms may ccmbine to form a C6. 12 aryl, 5-12 membered heteroaryl, 

c,_,, cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in 

R13 is optionally substituted by R3; 

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 R3 is independently halogen, C1.12 

alkyl, C2-12 alkenyl, c,_,, alkynyl, Cs-12 cycloalkyl, CB-12 aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl, -S(O)mR4
, -S02NR4R'. -S(O),OR4

, 

-NO,, -NR4R5
, -(CR6R7),0R4

, -CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, 

-O(CR6R7)(CR6R7),NR4R5
, -O(CR6R7)(CR6R7),0R4. -NR4C(O)R5

, 

-(CR6R7),C(O)OR4
, -(CR6R7),0R4

, -(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5

, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or-C(O)NR4R5
, each hydrogen 

in R3 is optionally substituted by R8
, and R3 groups on adjacent atoms may 

combine to form a C6. 12 aryl, 5-12 membered heteroaryl, C3.12 cycloalkyl or 3-12 

membered heteroalicyclic group; and 

each R4
, R5

, R6 and R7 is independently hydrogen, halogen, C1.12 alkyl, 

c,.,, alkenyl, c,_,, alkynyl, c,.,, cycloalkyl, c,_,, aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl; or any two of R4
, R5

, R6 and R7 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, 0, and S; or any two of R4
, R5

, R6 and R7 bound to the same 

carbon atom may be combined to form a Cs-12 cycloalkyl, C6_12 aryl, 3-12 

membered heteroalicyclic or 5-12 membered heteroaryl group; and each 

hydrogen in R4
, R5

, R6 and R7 is optionally substituted by R6. 

18. A compound of formula 4b 
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wherein: 

R2 is hydrogen, halogen, C,_,, alkyl, C2-12 alkenyl, C2-12 alkynyl, c,_,, 
cycloalkyl, C6_12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-S(O)mR'. -S02NR4R5
, -S(0)20R'. -NO,. -NR4R5

, -(CR6R7),0R4
, -CN, -C(O)R'. 

-OC(O)R4
, -O(CR6R7),R'. -NR4C(O)R5

, -(CR6R7),C(O)OR'. -(CR6R7),NCR4R5, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, and each 

hydrogen in R2 is optionally substituted by R6; 

each R3 is independently halogen, C1-12 alkyl, C2-12 alkenyl, C2-12 alkynyl, 

c,_,, cycloalkyl, c,_,, aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR'. -S02NR4R5
, -S(0)20R'. -NOz. -NR4R5 , -(CR6R7),0R'. 

-CN, -C(O)R'. -OC(O)R'. -O(CR6R7),R'. -O(CR6R7)(CR6R7),NR4R5, 

-O(CR6R7)(CR6R7),0R,, -NR4C(O)R5
, -(CR6R7),C(O)OR'. -(CR6R7),0R'. 

-(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5

, -C(=NR6)NR4R5
, -NR4C(O)NR5R6 , 

-NR
4
S(O),R5 or -C(O)NR4R5

, each hydrogen in R3 is optionally substituted by R6, 

and R3 groups on adjacent atoms may combine to form a C6_12 aryl, 5-12 

membered heteroaryl, c,_12 cycloalkyl or 3-12 membered heteroalicyclic group; 

each R'. R5
, R6 and R7 is independently hydrogen, halogen, c,_,, alkyl, 

c,_,, alkenyl, c,_,, alkynyl, c,_,, cycloalkyl, c,_,, aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl; or any two of R'. R5, R6 and R7 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, 0, and S; or any two of R'. R5, R6 and R7 bound to the same 
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carbon atom may be combined to form a c,_,, cycloalkyl, Cs-12 aryl, 3-12 

membered heteroalicyclic or 5-12 membered heteroaryl group; and each 

hydrogen in R4
, R5

, R6 and R7 is optionally substituted by R8
, or two hydrogen 

atoms on the same carbon atom in R4
, R5

, R6 and R7 is optionally an oxo 

substituent; 

each R8 is independently halogen, C1-12 alkyl, C2-12 alkenyl, C2-12 alkynyl, 

c,_,, cycloalkyl, Ce-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -NH,, -CN, -OH, -O-C1-12 alkyl, -0-(CH,),C,_,, cycloalkyl, -O­

(CH2),C6_12 aryl, -0-(CH,),(3-12 membered heteroalicyclic) or -O-(CH,),(5-12 

membered heteroaryl); and each hydrogen in R8 is optionally substituted by R11
; 

each R11 is independently halogen, C1-12 alkyl, C1-12 alkoxy, c,_12 

cycloalkyl, Cs-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-O-C,_12 alkyl, -O-(CH2),C3_12 cycloalkyl, -0-(CH2),Cs-12 aryl, -O-(CH,),(3-12 

membered heteroalicyclic), -O-(CH,),(5-12 membered heteroaryl) or-CN, and 

each hydrogen in R11 is optionally substituted by halogen, -OH, -CN, -C,_12 alkyl 

which may be partially or fully halogenated, -O-C1-12 alkyl which may be partially 

or fully halogenated, -CO, -SO or -S02; 

R12 is hydrogen, halogen, C1_12 alkyl, C2-12 alkenyl, C2-12 alkynyl, c,_,, 

cycloalkyl, c,_,, aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-S(O)mR4
, -S02NR4R5

, -S(0)20R4
, -NO,, -NR4R5

, -(CR6R7),0R4
, -CN, -C(O)R4

, 

-OC(O)R4
, -O(CR6R7),R4

, -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),NCR4R', 

-C(;NR6)NR4R5
, -NR4C(O)NR5R6, -NR4S(O),R5 or -C(O)NR4R5

, and each 

hydrogen in R12 is optionally substituted by R3; 

each R13 is independently halogen, C1_12 alkyl, C2_12 alkenyl, C2_12 alkynyl, 

c,_,, cycloalkyl, Ce-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR4
, -S02NR4R5

, -S(0)20R4
, -NO,, -NR4R5

, -(CR6R7),0R4
, 

-CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, -NR4C(O)R5

, -(CR6R7),C(O)OR4
, 

-(CR6R7),0R4
, -(CR6R7),C(O)NR4R5

, -(CR6R7),NCR4R5
, -C(;NR6)NR4R5

, 

-NR4C(O)NR5R6, -NR4S(O),R5
, -C(O)NR4R5

, -(CR6R7),(3-12 membered 

heteroalicyclic), -(CR6R7),(C,_12 cycloalkyl), -(CR6R7),(C6_12 aryl), -(CR6R7),(5-12 

membered heteroaryl), -(CR6R7),C(O)NR4R5
, or -(CR6R7),C(O)R4

, R13 groups on 

~-------------
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adjacent atoms may combine to form a C6. 12 aryl, 5-12 membered heteroaryl, 

c,_,, cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in 

R13 is optionally substituted by R3; 

each m is independently 0, 1 or 2; 

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

each pis independently 1 or 2; 

or a pharmaceutically acceptable salt thereof. 

19. The compound of claim 18, wherein each R3 is independently halogen, C1.12 

alkyl, C2.12 alkenyl, C2.12 alkynyl, C3.12 cycloalkyl, Cs.12 aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl, -S(O)mR'. -SO,NR4R5
, -S(0)20R', 

-NO,, -NR4R5
, -(CR6R7),0R', -CN, -C(O)R', -OC(O)R', -O(CR6R7),R', 

-O(CR6R7)(CR6R7),NR4R5
, -O(CR6R7)(CR6R7),0R,. -NR4C(O)R5

, 

-(CR6R7),C(O)OR', -(CR6R7),0R', -(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5

, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or-C(O)NR4R5
, each hydrogen 

in R3 is optionally substituted by R8
, and R3 groups on adjacent atoms may 

combine to form a c,_,, aryl, 5-12 membered heteroaryl, c,_,, cycloalkyl or 3-12 

membered heteroalicyclic group; and 

each R'. R5
·, R6 and R7 is independently hydrogen, halogen, C1.12 alkyl, 

C2.12 alkenyl, C2.12 alkynyl, C3.12 cycloalkyl, Ce.12 aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl; or any two of R', R5, R6 and R7 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, 0, and S; or any two of R', R5
, R6 and R7 bound to the same 

carbon atom may be combined to form a c,_,, cycloalkyl, Cs-12 aryl, 3-12 

membered heteroalicyclic or 5-12 membered heteroaryl group; and each 

hydrogen in R'. R5
, R6 and R7 is optionally substituted by R8. 

20. A compound of formula Sa 
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wherein: 

R2 is hydrogen, halogen, C1.12 alkyl, c,_,, alkenyl, c,_,, alkynyl, c,_,, 
cycloalkyl, C6. 12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-S(O)mR4
, -S02NR'R', -S(0)20R4

, -NO,, -NR4R5
, -(CR6R7),0R4

, -CN, -C(O)R4
, 

-OC(O)R4
, -O(CR6R7),R4

, -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),NCR4R5
, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5 , and each 

hydrogen in R2 is optionally substituted by R8
; 

each R3 is independently halogen, C1.12 alkyl, c,_,, alkenyl, c,_12 alkynyl, 

c,.12 cycloalkyl, Cs-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR4
, -S02NR4R5

, -S(0)20R4
, -NO,, -NR4R5

, -(CR6R7),0R4
, 

-CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7)(CR6R7),NR4R5
, -O(CR6R7)(CR6R7),0R., 

-O(CR6R7),R4
, -NR4C(O)R5

, -(CR6R7),C(O)OR4
, -(CR6R7),0R4

, 

-(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5, -C(=NR6)NR4R5, -NR4C(O)NR5R6

, 

-NR4S(0)0R5 or -C(O)NR4R5
, each hydrogen in R3 is optionally substituted by R8, 

and R3 groups on adjacent atoms may combine to form a Cs-12 aryl, 5-12 

membered heteroaryl, C3.12 cycloalkyl or 3-12 membered heteroalicyclic group; 

each R4
, R5

, R6 and R7 is independently hydrogen, halogen, C1. 12 alkyl, 

c,_12 alkenyl, c,_12 alkynyl, c,_12 cycloalkyl, c,.12 aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl; or any two of R4
, R5

, R6 and R7 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 
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selected from N, 0, and S; or any two of R4
, R5

, R6 and R7 bound to the same 

carbon atom may be combined to form a C3_12 cycloalkyl, C6_12 aryl, 3-12 

membered heteroalicyclic or 5-12 membered heteroaryl group; and each 

hydrogen in R4
, R5

, R6 and R7 is optionally substituted by R8, or two hydrogen 

atoms on the same carbon atom in R4
, R5

, R6 and R7 is optionally an oxo 

substituent; 

each R8 is independently halogen, C1-12 alkyl, C2-12 alkenyl, C2_12 alkynyl, 

c,_12 cycloalkyl, Ce-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -NH,, -CN, -OH, -O-C1-12 alkyl, -O-(CH,),C,_12 cycloalkyl, -O­

(CH2),Ce-12 aryl, -O-(CH,),(3-12 membered heteroalicyclic) or -O-(CH2),(5-12 

membered heteroaryl); and each hydrogen in R8 is optionally substituted by R11
; 

each R11 is independently halogen, C1-12 alkyl, C1-12 alkoxy, c,_12 

cycloalkyl, Ce-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-O-C1-12 alkyl, -O-(CH2),C,_12 cycloalkyl, -O-(CH,),Ce-12 aryl, -O-(CH2),(3-12 

membered heteroalicyclic), -O-(CH2),(5-12 membered heteroaryl) or -CN, and 

each hydrogen in R11 is optionally substituted by halogen, -OH, -CN, -C,_12 alkyl 

which may be partially or fully halogenated, -O-C1_12 alkyl which may be partially 

or fully halogenated, -CO, -SO or -S02; 

R12 
is hydrogen, halogen, C1-12 alkyl, C2-12 alkenyl, C2-12 alkynyl, c,_,, 

cycloalkyl, Ce-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-S(O)mR4
, -SO,NR4R5

, -S(0)20R4
, -NO,, -NR4R5

, -(CR6R7),0R4
, -CN, -C(O)R4

, 

-OC(O)R4
, -O(CR6R7),R4

, -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),NCR4R5, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5, and each 

hydrogen in R12 is optionally substituted by R3; 

each R13 is independently halogen, C1_,, alkyl, C2-12 alkenyl, C2_12 alkynyl, 

c,_,, cycloalkyl, Ce-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR4
, -SO,NR4R5

, -S(0)20R4
, -NO,, -NR4R5, -(CR6R7),0R4 , 

-CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, -NR4C(O)R5, -(CR6R7),C(O)OR4, 

-(CR6R7),0R4
, -(CR6R7),C(O)NR4R', -(CR6R7),NCR4R5, -C(=NR6)NR4R5, 

-NR4C(O)NR5R6
, -NR4S(O),R5

, -C(O)NR4R5
, -(CR6R7),(3-12 membered 

heteroalicyclic), -(CR6R7),(C3_12 cycloalkyl), -(CR6R7),(C6_12 aryl), -(CR6R7),(5-12 
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membered heteroaryl), -(CR6R7),C(O)NR4R'. or -(CR6R7),C(O)R4
, R13 groups on 

adjacent atoms may combine to form a c,_,, aryl, 5-12 membered heteroaryl, 

c,_,, cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in 

R13 is optionally substituted by R3
; 

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 Sb 

N--NH 13 

r >--" 
,,! 

R" 
P" 

R' 

Cl 
CH, 

~ N 

~ 
0 

~ NH, Sb 

,,! Cl 

R' 

wherein: 

R
2 

is hydrogen, halogen, C1.12 alkyl, C2.12 alkenyl, C2.12 alkynyl, c,.,, 
cycloalkyl, c,_,, aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-S(O)mR4
, -SO,NR4R', -S(0)20R4

, -NO,, -NR4R', -(CR6R7),0R'. -CN, -C(O)R4 , 

-OC(O)R4
, -O(CR6R7),R4

, -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),NCR4R5, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, and each 

hydrogen in R2 is optionally substituted by R8; 

R3 is halogen, C1-12 alkyl, C2-12 alkenyl, C2.12 alkynyl, c,_,, cycloalkyl, Cs.12 

aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, -S(O)mR4 , 

-SO,NR4R5
, -S(O),OR4

, -NO,, -NR4R5
, -(CR6R7),0R4

, -CN, -C(O)R4 , -OC(O)R4 , 

-O(CR6R7)(CR6R7),NR4R5
, -O(CR6R7)(CR6R7),0R.. -O(CR6R7),R4 , -NR4C(O)R', 

-(CR6R7),C(O)OR4
, -(CR6R7),0R4

, -(CR6R7),C(O)NR4R5
, -(CR6R7),NCR4R5, 
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-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, each hydrogen 

in R3 is optionally substituted by R8
, and R3 groups on adjacent atoms may 

combine to form a c,_,, aryl, 5-12 membered heteroaryl, c,_,, cycloalkyl or 3-12 

membered heteroalicyclic group; 

each R4
, R5

, R6 and R7 is independently hydrogen, halogen, c,.12 alkyl, 

C2.12 alkenyl, c,_,, alkynyl, c,_,, cycloalkyl, c,_,, aryl, 3-12 membered 

heteroalicyclic, 5-12 membered heteroaryl; or any two of R4
, R5

, R6 and R7 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, 0, and S; or any two of R4
, R5

, R6 and R7 bound to the same 

carbon atom may be combined to form a C3.12 cycloalkyl, C6•12 aryl, 3-12 

membered heteroalicyclic or 5-12 membered heteroaryl group; and each 

hydrogen in R4
, R5

, R6 and R7 is optionally substituted by R8
, or two hydrogen 

atoms on the same carbon atom in R4
, R5

, R6 and R7 is optionally an oxo 

substituent; 

each R8 is independently halogen, C1.12 alkyl, C2.12 alkenyl, C2.12 alkynyl, 

C3. 12 cycloalkyl, Ce-12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -NH,, -CN, -OH, -O-C1.12 alkyl, -O-(CH2)0 C,_12 cycloalkyl, -O­

(CH2),Ce-12 aryl, -0-(CH2),(3-12 membered heteroalicyclic) or -O-(CH2),(5-12 

membered heteroaryl); and each hydrogen in R8 is optionally substituted by R11
; 

each R11 is independently halogen, C1.12 alkyl, C1.12 alkoxy, C3. 12 

cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-O-C1-12 alkyl, -O-(CH,),C,.12 cycloalkyl, -O-(CH2),Ce-12 aryl, -O-(CH2),(3-12 

membered heteroalicyclic), -0-(CH,),(5-12 membered heteroaryl) or -CN, and 

each hydrogen in R11 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-502; 

R
12 

is hydrogen, halogen, C1-12 alkyl, C2.12 alkenyl, C2.12 alkynyl, c,_12 

cycloalkyl, Ce.12 aryl, 3-12 membered heteroalicyclic, 5-12 membered heteroaryl, 

-S(O)mR4
, -S02NR4R5

, -S(0)20R4
, -NO,, -NR'R', -(CR6R7),0R4, -CN, -C(O)R4 , 
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-OC(O)R4
, -O(CR6R7),R4

, -NR4C(O)R5
, -(CR6R7),C(O)OR4

, -(CR6R7),NCR4R5
, 

-C(=NR6)NR4R5
, -NR4C(O)NR5R6

, -NR4S(O),R5 or -C(O)NR4R5
, and each 

hydrogen in R12 is optionally substituted by R3
; 

each R13 is independently halogen, C1-12 alkyl, c,_12 alkenyl, C 2.12 alkynyl, 

c,_,, cycloalkyl, c,_12 aryl, 3-12 membered heteroalicyclic, 5-12 membered 

heteroaryl, -S(O)mR4
, -S02NR4R5

, -S(0)20R4
, -N02, -NR4R5

, -(CR6R7),0R4
, 

-CN, -C(O)R4
, -OC(O)R4

, -O(CR6R7),R4
, -NR4C(O)R5

, -(CR6R7),C(O)OR4
, 

-(CR6R7),0R4
, -(CR6R7),C(O)NR4R5

, -(CR6R7),NCR4R5
, -C(=NR6)NR4R5 , 

-NR4C(O)NR5R6
, -NR4S(0)0R

5
, -C(O)NR4R5

, -(CR6R7),(3-12 membered 

heteroalicyclic), -(CR6R7
)0 (Ca-12 cycloalkyl), -(CR6R7

)0 (Cs-12 aryl), -(CR6R7),(5-12 

membered heteroaryl), -(CR6R7),C(O)NR4R5
, or -(CR6R7),C(O)R4

, R13 groups on 

adjacent atoms may combine to form a C6.12 aryl, 5-12 membered heteroaryl, c,_ 
12 cycloalkyl or 3-12 membered heteroalicyclic group, and each hydrogen in R13 

is optionally substituted by R3; 

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. 


