17 June 2005 PYRI M DI NEAM NES AS ANGQ OGENESI S MODULATORS BACKGROUND OF
THE | NVENTI ON The present invention relates to pyri mtdiduaeR905, 5t ves,
conpositions and nedi canments containing the sane, as well as processes for
the preparation and use of such conpounds, conpositions and nedi canents.
Such pyrimdine derivatives are useful in the treatnent of diseases

associ ated with i nappropriate or pathol ogi cal angi ogenesis. The process of
angi ogenesi s is the devel opnent of new bl ood vessels fromthe pre- existing
vascul ature . Angi ogenesi s pvaidaiineaeiNESr BS IANSSOEENESLE | MRPULRTORSact i vat i on
of endothelial cells; (ii) increased vascular perneability; (iii)

subsequent di ssolution of the ghageRBONDDEWHEANYERTIONext ravasati on of
pl asma conponents |eading to formation of a provisional fibrin gel
extracellular matrix; (iv) proliferation and nobilization of endothelial

cells; (v) reorgani zation of nmobilized dot hel i 0 iti t4menal
capillaries; (vi CC;JPF{FﬁePng"’F%%%‘ erE'ﬁ?t ﬁgn?yﬁ@krﬁviﬁiﬁg‘%’i téogﬁggpﬂ%;senent
menbrane angedic@@Ems tlaRtiniag tRETshimasmulvall as peddesset Fonehd preporatiod andsusel of.

Nor mal  angi ogenesis is active during.ti ssueagr W h, f.rom[fen_brq/oni ¢ ful
devel opnent suchregnghungs gempositions ansemedispraprts. SUCHRYIFdIgE qerivaffyes are use

wound neal 1 Rgne StaIAc of ARSss BBt REP Ry o FoRRAR WREgen g 1 10
| nappropri ate or pathol ogi cal angi ogenesi s has been associated wi th several

di sease states including various retinopathies, i.schemc, dis ~
at her oscl er osi s, Thernreense of angiaganssisisythe QF%CJ)?R!M,dgﬁHe@ﬁ?ﬂ:E?S?e%alﬁgmrtgF "o

angi ogenesi §..1.0 .dj ta o .Scu %qu. QS . (iynadtRBtien ot ,
Trends in P%%gr.t@gcgfsg@éﬁ'.rél6.}\§§‘-°§gr;'&l§h§vv§/er et hé‘?f“ S%Tﬁ‘\a}g?@gzpl\b._ 2
February 18Rdthefel kemBN(ii) iAS2BsedNabeul®r péraicabitity; (iR sutsequent dsaludiontafethe
grom h of solid tunors has been shown to be dependent cin .an iP %Qﬁgrjl Sf The
progr essi orbasemert kembrane andpitravasation of glasmam OmPogRNtSHeading g) é’gsom ate

e o et
Consequent | ghdotHfeiall B€IBEV)NEoBfariiaion of mobilized endothelial cells to form functional
capillaries; (vi) capillary loop formation; and {vi) deposition of basement membrane and
recruitment of perivascular cefls to newly formed vessels. Normal angiogenesis is active
during tissue growth from embryonic development through maturity and then enters a
period of relative quiescence during adulthood. Normal angiogenesis is also activated

during wound healing, and at certain stages of the female reproductive cycle.
'S [nappropriate or pathological angiogenesis has been associated with several disgase states
including various retinopathies, ischemic disease, atherosclerosis, chronic inflammatory
disorders, and cancer. The role of angiogenesis in disease states is discussed, for instance,
in Fan et al, Trends in Pharmacol Sci. 16:54-66; Shawver et al, DDT Vol. 2, No. 2 February

1997; Folkmann, 1995, Nature Medicine 1:27-31.

In cancer the growth of solid tumors has been shown to be dependent on
angiogenesis. The progression of leukemias as well as the accumulation of fluid associated
with malignant ascites and pleural effusions also involve pro-angiogenic factors. (See
Folkmann, J., J. Nat'l. Cancer Inst, 1990, 82, 4-6) Consequently, the targeting of pro-
angiogenic pathways is a strategy being widely pursued in order to provide new

_therapeutics in these areas of great, unmet medical need.
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2 Central to the process of angi ogenesis are vascul ar endothelial growth
factor (VEGF) and its receptors, termed vgscul ar endothelial growth factor
receptor(s) (VEGFRs), The roles VEG-F and VEG-FRs play in the

vascul ari zation of solid tunors, progression of 5 hematopoietic cancers and
nodul ati on of vascul ar perneability have drawn great interest in the

scientific comunCéntral MisGhd Prcﬁeﬁobﬁf BRGbhERsis e Clashdlar leadsthtliahkggawtio factor
| nappropri ate or pathol ogi cal angi ogenesi s (Pinedo, H. et all T

. M Ef
oncol ogi st, OGGFEand\igs receptoos, termen, vasgilan ermiiuglial grawrtiy taptor Jeeepprisl B{EGFRS).

tyrosi ne ki nase R at al y.z r\ ail bdd
tyrosi ne res?ahs egé&i ﬁ%r %?%%yﬁggydpgth%%8?@%%§ﬁﬁ9tcﬁe&ﬁ'goﬂgg§?ﬁ' 3’??%%%‘(# of
cel | grow h, hethitbpsiend taiceBbndaned Bation ¥Bdascildy permébbitity hiRralyaes grdah irGerest h
Factor Research, 1990, 2. 97-111; S. A Courtneidge,, Dev,. Spr'bl é&%3
57-64; J. A @odferscientifii epmmunity.gi ¥EGF 5994 polgpeptideg pyhighzhaspbpen Hinked fo

Semn. |mu 7 6 1- 2707 - G n r i | NAL5, No.
1996, 8(3), @Bhpr%rh%?%h;(a %?E%éﬁéégr?d«gg%‘%so Pé"q\‘ag‘r H\')@é ﬂa@g (?)hégr?ﬁfggent ifi ed:
VEGFRL (Fi t -90001VEGERril 26b6): 1VEGHRE) KRR)préteth WIS kin@abtst (PIKs) thttesdalyze the
receptors are involved in angiogenesjis and participate_ in si gnall -
transduct i orPhosRYIatie, ofT spesifiGitymsingeresidgep|in Redeing sWag e ggxolved-dp  Hie,

oy _
ncol ogiid: . RaouEh S el el fiftregbiiipn. fCiunit [ FLRRE MoglSss i SRty
i's VEGFR2, vifacti Rescafch, 11896, 19075 BYe Sife Copttneidg & DéveSyprels 4998, Spré4id/ Coonan.
o1 gnal t r ansemie; GH ek AR TRE7T 071 B cBosafoseraiig MBgURLl B0 B2 27 72
Tt esponse b QB Gt Uity 1988 B R ST Ty poxt a, where VEGF
expression is upregulated in both tunor and
15 Three PTK receptors for VEGF have been identified: VEGFR1 (Ftt-1); VEGFR2 ( Flk-1
and KDR) and VEGFR3 (FIt-4). These receptors are involved in angiogenesis and
participate in signal transduction. (Mustonen, T. et al J. Cell Biol. 1995:129:895-898;
Ferrara and Davis-Smyth, Endocrine Reviews, 18{1):4-25, 1997; McMahon, G., The
Oncologist, Vol. 5, Na 90001, 3-10, Aprif 2000).
20 : _
of parti;:ular interest is VEGFR2, which is a3 transmembrane receptor PTK expressed
primarily in endothelial cells. Activation of VEGFR-2 by VEGF is a critical step in the
signal transduction pathway that initiates tumor angiogenesis. VEGF expression may be
" constitutive to tumor cells and can also be upregulated in response to certain stimuli. One
25 such stimulus is hypoxia, where VEGF expression is upregulated. in both tumor and
associated host tissues. The VEGF ligand activates VEGFR2 by binding to its extracellular
VEGF binding site. This leads to receptor dimerization of VEGFRs and autophosphorylation
of tyrosine residues at the intracellular kinase domain of VEGFR2. The kinase domain .
operates to transfer a phosphate from ATP to the tyrosine residues, thus providing binding
30 sites for signaling proteins downstream of VEGFR-2 leading ultimately to angiogenesis.
(Ferrara and Davis-Smyth, Endocrine Reviews, 18(1):4-25, 1997; McMahon, G, The

. . Oncologist, Vol. 5, No. 90001, 3-10, April 2000.)



associ ated host tissues. The VEGF |igand activates VI g: b inding to its
extracellular VEGF binding site. This leads to rece L zation of

VEGFRs and aut ophosphorytation of tyrosine residues at the intracellular
ki nase domai n of VEGFR2. The ki nase domain operates to transfer a
phosphate from ATP to the tyrosine residues, thus providing binding 30
sites for signaling proteins downstreamof VEGFR-2 leading ultimately to
angi ogenesis. (Ferrara and Davi s-Snyth, Endocrine Reviews, 18(1):4-25,
1997; McMahon, G, The Oncologist. Vol. 5, No. 90001, 3-10, April 2000.%
17 June 2005 3 Cdiseenventlyy, ardagagomi of dhe t NECTRLFRINRY ndQBado P whin

bl ock phosphoryl ation of rosi ne.residues and sg : hS T AL i ;
initiati on & @té%ﬂfs%.yyosgﬁeé‘?sf U&214 ,Sci'rﬁfﬁidcgi '%%X’?e{b%taﬂgﬁA#Pg%qi% g
site of the %E@ﬁEQIy}(iinHﬂﬁﬁordm'ATWHdilns@fi&V@mﬂhefv/EiﬁFRﬂkimgsmdorﬁbTPmntﬂ peeandnt
phosphoryl ati on offtéﬁgosi ne residues. Such disruption of t

1 e . .
pr o- angi 8getélisg g Bnd pagvedtiphosphofytationenf BESBE ’5%‘@%%$ﬁh viseuationsgfohed
therefore inhibit tunor.angiogenesis and r. OVl
rensmont 1 GO edkbat R R AAERER PR pRD AL BEEQH A i | FECERBTHBIG thercfore

angi ogenesi Sphid® tIher Bh§ISGEesis naNtheresy haeddl b oo eehtmenteforpyanaer or nther
derivative conpounds, Irch are inhibitors of VEG-R-2 kinase activity.

Such pyri mi disaedegeassaciated sdthanappreprialk angiogentsist r eat nent of di sorders,

i ncl udi ng cancer, associated with inappropriate angi ogenesis. BRI EF SUMVARY
OF THE I NVENTION 15 In one aspect of the present invention, there is

proyi degoa conpodhel paéseRprinntor® havk )discdlered wovehlpyrimidite dedyatiye compounds,
hysiologically functional derivative thereof; wherejn: JS. .
P J whig;\ are inhibitors of VEGFR-2 kinase activity. Such pyr{mldme «Perwattvcs are useful in

the treatment of disorders, including cancer, associated with inappropriate angiogenesis.

BRIEF SUMMARY OF THE {NVENTION
15

In one aspect of the present invention, there is provided a cqmpound of Formuia

1):
N Q,

.w«/"\NH .Qz

o NN y
Q,

0

20  or a salt, solvate, or physiologically functional derivative thereof:

wherein:

Dis



17 June 2005 4 , or X, is hydrogen, C -C4al kyl, C - C4hal oa g or C, -
CAhydroxyal kyl, 5 X2 is hydrogen, C, -C4alkyl, C - C4 , C(O)R, or
aral kyl; X3 is hydrogen or hal ogen; X4 is hydrogen, G C4al kyl,
C, - C4hal oal kyl , heteroaral kyl, cyanoal kyl (CHZ) pC=CH(CH2) t H,
-(CH2) pC=-C(CHz)tH , or C3-C7 cycloal kyl; s 1, 2,0or3; 10 tisOorl; Wis N
or GR wherein R is hydrogen, hal ogen, or cyano; 4, is hydrogen, .hal ogen,
C,-C2 haloalkyl , C-C2 alkyl, C, - Czal koxy$; or C,-C2 hal oal koxy; 02 is
A or A2; 03 is A whekh Q@ is A2 and 03 is AR when 02 iS)qa; 15 wherein A
I s hydrogen, hal ogen, C\-C3al k X{?\/}]_CS hal ¥k : nd A2 is. the

, erel ' J mis 0, 1,2,0or3 , or

group defined by -(2Z) mf

Zis NR2 and mi . 1, kS ORXyge Nand Do 1, or Zis
CHINR2 and mis 0 or 1N , S(0), & QO Z2 is C,-C4al kyt,
NR3R4 , aryl, arylam no, aralkyl al koxy, or heteroaryl. 17 June 2'105 5
R is GC alkyl; R2, R, and R4™are .each independently sel&®ted from

hydr ogen, C, - C4al)tyl , C3-C7 cycl oal kyl,

X

N/

\N
x{

X1 is hydrogen, Ci-Csalkyl, C1-Ce haloalkyl, or Ci-Ce hydroxyalkyl;
5  Xzis hydrogen, Ci-Csalkyl, C1-Cs hatoalkyl, C(O)R', or aralkyl;
Xs Is hydrogen or halogen;
Xa is hydrogen, Ci-Ce alkyl, Ci-Cu haloalkyl, heteroaralkyl, cyanoalkyl, -
(CH2);C=CH(CH2}H, ~(CH2)sC=C{CH2):H, or C3~C7 cycloalkyi;
pis1,20r3;
10 tisOori;
W is N or C-R, wherein R is hydrogen, halogen, or cyano;
Qu is hydrogen, halogen, Ci-Cz haloalkyl, Ci~C2alkyl, C-Czalkoxy, or C1-Cz haloalkoxy;
@ Q: isA' or A% |
(s is A' when Qa2 is A? and Qs is A? when Q2 is A';
15  wherein
A'is hydrogen, halogen, Ci-Cz alkyl, C1-Cs haloalkyl, -OR?, and
A%is the group defined by ~(Dn-(Z")-(Z*), wherein
ZisCH:andmis0,1,2,0r3, or
ZisNR*andmisOor1,or
20 Zis oxygenand misOor 1, or
Zis CH:NR*and m is O or 1;
7' is S(0)z, S(0), or C{0); and
Z is C:-Caalkyl, NR*RY, aryl, arylamino, aralkyl, aralkoxy, or heteroaryl,



S(0)2R5, and -C(0)R5; R5 is G C4alkyl, or C3- chc*,ijl k%é‘;'oﬁ and 5 when Z
I s oxygen then Z' is S(0)2 and when Dis Xl then X2 kyl, GG
hal oal kyl, C(O0)R, or aralkyl. In a second aspect of the present
i nvention, there is provided a conpound of 10 Formula (11): O QL or a
salt, solvate, or physiologically functiohal derivative thereof: wherein:
X, 1s hydrogen, G C4alky |, G Cahaloal kyl, or G Chydroxyal kyl; 15 Xz is
hydrogen, ®'is@idkylkyl; GG hal oal kyl, C(0)R , or aralkyl; X3 is hydrogen
or hal ogen; ,X4 is hydrogen, C -C4 alkyl, G CA hal oal kyl ef er _
cyanoal kyl R’ *tGrmﬂ)Pp@f@FﬁQhHﬂ?@nqﬂﬁenfGA§@¥@t‘zﬁ42ﬂ'w%,mg&f‘- %sfén‘ébgfggﬁr"g‘%%b S
1, 2,o0r3; sl IkinpsWis N or CGR, wherein Ris hydrogen, hal ogen, or
cyano; }@zeﬁ 2%%2 {%0)5,' i s hydrogen, halogen, C, -C2 haloalkyl, GC2 alkyl,
G Czal koxy R® isdh-Czatk@2or Cudl;opdléaiky;and2 is A or A2; @B is A when 02 is A2
is A wh 2 is A, [ A 1s h hal - | kyl
18 B e 2 WHOR ot 8 5 Pvereen. hlogen, €& el

g

then Xz is C1-Ce alkyl, C1-Ca haloalkyt, C(O)R', or aralkyl.

In a secand aspect of the present invention, there is provided a compound of

10  Formula (If):

X,
N/ % .
N\ /x4
N N Q,
x/ w)\r H Q,
. l%N)\m H
0 | < aw

or a salt, solvate, or physiologically functional derivative thereof:

wherein: | '

X is hydrogen, Ci-Caalkyl, Ci-Cehaloalkyl, or Ci.Ca hydroxyalkyl;
15 Xz is hydrogen, Ci-Csalkyl, C1-Cd haloalkyl, C{O)R', or aralkyl;

Xs is hydrogen or halogen;

X« is hydrogen, Ci-Cealkyl, Ci-Cs haloaliyl, heteroaralky!, cyanoalkyl,

(CH2)pC=CH{CH2):H, -(CHz)sC=C(CH2)H, or C3-Cr cycloalkyl;

pis1,2,0r3;
20 tisOori;

_W is N or C-R, wherein R is hydrogen, halogen, or cyano;




A2 is the group defined by (2)._(Zl)_(Z2). wherein ZiSCHZEE@Eﬁ sO ,
1,2,0or3, or Zis NR2 and mis O or 1, or Z is oxyge L/ 0 or 1, or
10 Zis CH2ZNR2 and inis O or 1; Z is §(0)2, S(O, or C(0); and Z2 is

C - Cralkyl, NR3R, ary arylamno, aralkyl, aralkoxy, or heteroaryl. R
Is C -Cal kyl; R2, R3, and R are each independently selected from

T 0E o & oo i, SRR o BT o P A ©

third aspect @f.snh@,mesent i nvention, there is provided a conpound of 20
Formula (I11): X X or a salt, solvate, or physiologically functional
derivative tReiscbiwhengiois &7 and & isiAd whearQyded': G Cal kyl , G C4hal oal kyl |

or C, - Mhyd%?é kyI 25 X2 is GG alkyl, GG haloalkyl, or C(OR ; 17
June 2005 7 S hydr ogen or hal ogen; X4 is hydrogen, Cl-C4 alkyl,

C, - C4hal aml kyl memry@mgahqudlogecﬁyanqaélkwl c,-cs(r@@)wc-omt @) 1H, - (CHz) PC
A(Crez)tH or C3- CZ\ ?syt(lzlle %?clzuliaydef‘" ned by Z]m‘? {23, ahgge?noor X
ZisCHzand mis0,1,2,0r3, or
ZisNR*and misOor 1, or
Zisoxygenand misQor 1, or
i0 ZisCH:NR*and misOor 1;
7' is S(0)2, S(0), or C(0); and _
7% is C1.Cealkyl, NR'RY, aryl, arylamino, aralkyl, aralkoxy, or heteroaryl,
R'is Ci-Csalkyl;
R%, R%, and R* are each independently selected from hydrogen, Ci-Caalkyl, Cs-Cr cycloalkyl, -
15  S{0):R®°, and -C(O)R%;
R® is C1-Ca alikyl, or Ca.Cr cycloalkyi; and
when Z is oxygen then Z' is $(0}z.

In a third aspect of the present invention, there is provided a compound of

20  Formula (I1i):

()
X Q, :
H_ Q,
e
s
N H
N H

Q, )

or a salt, solvate, or physiologically functional derivative thereof:

wherein: _

Xt is hydrogen, Ci-Caalkyl, C1-Cs haloalkyl, or C1-Ce hydroxyalkyl;
25 . Xais Ci-Cealkyl, C+-Cs haloalkyl, or C{OJR";



Wis Nor CR wherein Ris hydrogen, halogen, or c nQ: .S hydrogen,
hal ogen, C, -Czhaloalky , C - Czal kyl, G -C2al koxy, <. al oal koxy;
02 is A or A2; @B is A when @ is A2 and @B is A2 when @ is A ; 10
wherein A is hydrogen, halogen, C -C3 alkyl, C-C3 aloalkyl, -OR, and
A2 is the group defined by -(2),-(Z)-(Z27 wherein Zi sCHand m sO0, 1, 2, or 3,
or Zis NRRan d mis O or 1, or 15 Zis oxygen and mis O or 1, or Zis

CH2NR2  andymiiRafqeh othaloden:! S S(Qz , S(0), or (O; and 22 is G -C4
al kyl, NR3R4 arylg, arylam'no, aral klyl , aral koxy, or heteroaryl, R is
C, -CA al kyK; is2GdR@enFC:-GratkyR - baloalkl, hatsegssaidrntveyodkilect ed from

9L, o i RIS oo B, 2 (SO R L
compound oP TR 5 (1) 17" Jume 2005 8 or & salt, solvate or
physi ol agi calid yof Unct i onai derivative thereof: V\/ne,rei n: . ,Xi i s hydrogen,
G Ceal ky! , WG oyt R s dregene TigiSLBEFRIEY '3 1a hydr ogen or
hal ogen; Qs is hydrogen, hatogen, Ci-Cz haloatkyl, Ci-Cz2alkyl, Ci-Czalkoxy, or Ci-Cz haloalkoxy;
Qz is A’ or A%,
Qs is A' when Q2 is A? and Qs is A? when Qz is A";
10  wherein
A' is hydrogen, halogen, Ci—-Ca alky!, Ci-Cs haloalkyl, -OR', and
Alis the group defined by -(Z)a-(Z')-{Z%), wherein
ZisCH:and mis0,1,2,0r 3, or )
ZisNR*and misOor 1, or
15 Zisoxygenand misOor 1, 0r
Zis CH:NR?and misOor 1;
Z' is S(0}z, S(0), or C(0); and
72 is C1-Cealkyl, NR®R*, aryl, arylamino, aratkyl, aralkoxy, or heteroaryl,

R'is Ci-Cealkyl;
20 R R® and R* are each independently selected from hydrogen, Ci-Ce alkyl, Cs-Cr cycloatkyl, -
e S(0):R", and -C(OIR’;
RS is Ci-Caalkyl, or Ca-Crcycloalkyl; and -
when Z is oxygen then Z' is S(O)z.
25 In a fourth aspect of the present invention, there is provided a compound

of Formula (IV}:



X4 is hydrogen, Cl-C4 al kyl, C, -C4 hal oal kyl, heteroz&% ¥209§yanoal kyl,
(CHz) pC=CH(CH2)tH, -(CH2)pC-C(CH2)tH, or C3-C7 cyclo sl,2,0r3; 10

tisOorl; Wis Nor CR wherein Ris hydrogen, hal ogen, or cyano; Q is
hydr ogen, hal ogen, C,-Czhal oal kyl, C, -C2al kyl, C, -Czal koxy, or

C, -Czhal oal koxy; Oz is A or Az; Qai sA' Wen02i s A2and03i s A2when02i sAi ;

15 wherein A is hydrogen, halogen, C -C3 alkyl, C -C3 haloal kyl, -OR, and
A2 is the group defined by -(2) rﬁ((Zl) (22) vvherel n ZisCHzand mis O,

1,2,0r3, or Zis NR2and mlsoor Xsis oxygen and mis 0 or 1, or
Zis CH2ZNR2 and mis . 0 or S(0), or C(0); and Z2 is
C -Calkyl. NR R4, aryl, aryl)%mn l Ikoxy or 'heteroaryl. R

is -C4 alkyl; 17 June 2005 9 Nand R ar&each independentl!y
sel ected from hydrogen. C, - C4a| kyl, C3 Gc cI oal kyl , S(@2R5 , and
-C(0)R5; RS is G Cdalkyl or C3-Gecycl oalyjgyF™~yand 15 oxygen then
Z' is S(0)2. In a fifth aspect of the prepent vent there is provided
a pharmaceuti cal i )\

or a salt, solvate, or physiologically functional derivative thereof:
wherein:
X is hydrogen, C1-Cealkyl, Ci-Ca haloalkyl, or Ci-Cs hydroxyalkyl
5 Xz is hydrogen, Ci-Cealkyl, C1-Ce haloalkyl, or C{O}R’, or aralkyi;
Xs is hydrogen or halogen;
X« is hydrogen, Ci-Cs alkyl, C1-Cs haloalkyl, heteroaralkyl, cyanoalkyl, -
{CH2),C=CH{CH2)}tH, -(CH2)eC=C(CH2):H, or Cs-Cr cycloalkyl;
pis1,2o0r3;
10 tisOort;
W is N or C-R, wherein R is hydrogen, halogen, or cyano;
Q1 is hydrogen, halogen, Ci-Cz haloalkyi, Ci-C2alkyl, C:-Cz alkoxy, or Ci-C2 haloalkoxy;
Q: isA'or AZ; |
Qs is A' when Qz is A* and Qs is A” when Qzis A';
15  wherein . -
A' is hydrogen, halogen, Ci-Cs alkyl, C-Cs haloalkyl, -OR', and '
 A%is the group defined by -(Z)n-(Z")-(Z), wherein
ZisCHzandmisQ,1,2,0r3, or
ZisNR*and misOor 1, or
20 | Zisoxygen and mis O or 1, or
ZisCH:NR?and misOQ or 1;
2" is 5{0)z, S(0), or C(0); and ‘
2% is Ci-Caalkyl, NR?R®, aryl, arylamino, aralkyl, aralkoxy, or heteroaryl,
R'is C1-Caalkyl; '




conposition including a therapeutically effective a 1y L.950 conmpound of
formula (1) or a salt, solvate, or a physiol ogicall al derivative

t hereof and one or nore of pharnaceutically acceptable carriers, diluents
and excipients. In a sixth aspect of the present invention, there is

provi ded a nmethod of treating a disorderon a manmmal, said disorder being
nmedi ated by i nappropriate VEGFR2 activity, including: admnistering to
sai d mammal pa g heaP et éfhlihdepRhli Gftly SRR h9hrcen C0ITR alkiK CoL; dydoalkiyla-
(I') or a salt, solvate or a 6“§S|olog|cally functional derivative 15

t her eof . 20SE8:R*rerd -€()BHt h aspect of the present invention, there is

provi ded a ¢o n f romula (1), or a salt, solvate, or a

physi ol ogi cgl gﬁ#ﬁ%h‘ﬁi?fr&%’ﬂéqa\v&k'ia\?’g thereof for use in therapy. In an
ei ghth aspegheR it B8gRH BRI id ntion, there is provided the use of a
compound of formula (1), or a salt, solvate, or a physiologically

functional derivative thereof in the preparation of a nedicament for use

LT i e ARl Y A R By

In a ninth aspect™ f rovided a net hod of
(reating a cing@iial intildgTERpcu§aily dicetvalsmontof: cempaunddbftigrmula () or

i nappropriate VEGFR2 activity, ‘including: adm nisteri neg tolmsjai d manmal
t her apeut i calself. salvaiet pve phvsongicaly funytienal dsppatiNsdthsreafoRn o8 @) Mot of
salt, solvate or siol ogical |y funci I Lyative thereof 30 and (ii)
an agent toPﬁ"r{maﬁﬁ?‘t%a%%&cﬁp‘?%%?"‘?f%é’iJB?’g'rg“‘P gﬁ%ﬁﬁgh& 17 June 2005 10 In an
tenth agpect of the present invention, there is provided a method of
treating a disorder in a mammal, said disorder being.characterj zed
i nappr opr i at e - anlyi DEuthiaspest of ithe P(ﬁﬁtﬁfgﬂ"%lﬁ"nﬂ@f"e\siﬂ'ig""%fgm%ﬁ%@?aﬁlg 2
therapeuti cgll¥e gcrﬁér}l/%aensgfénéis&jdeﬁbeing mediated by inappropriate VEGFR2 activity,
including: administering to said mammal a therapeutically effective amount of a
compound of formula (I} or a salt, solvate or a physiologically functional derivative

15 thereof.

in a seventh aspect of the present invention, there is provided a compound of

formula (1), or a salt, solvate, or a physiologically functional derivative thereof for use in

therapy.
20
() In an eighth aspect of the present invention, there is provided the use of a
i compound of formula (), or a salt, solvate, or a physiologically functional derivative
thereof in the preparation of a medicament for use in the treatment of a disorder
" mediated by inappropriate VEGFR2 activity.
25

in a ninth aspect of the preseﬁt invention, there is provided a method of treating a
disorder in a mammal, said disorder being mediated by inappropriate VEGFR2 activity,
including: administering to said mammal therapeutically effective amounts of (i) a
compound of formula (l), or a salt, solvate or physiologically functional derjvative thereof

30 and (ii} an agent to inhibit growth factor receptor function.



conmpound of forrmula (I), or a salt, solvate or physiol ggl C%lol é functi onal

derivative thereof. 5 In an el eventh aspect of the ention, there
is provided a nethod of treating cancer in a manmal, i ncluding

adm nistering to said mammal a therapeuticghly effective anount of a
compound of formula (1), or salt, solvate or physiologically functional

e e B BB R R e

is provided a netﬁgan I nc

adm ni st ering dicor8&i il dAreiBwRBhal! 88 ARBHer GaingYcharictezbd be insppuodrato fingidgersdsis,
conmpound of formula (1), or salt, solvate or physiologically functional
derivative tHheteding:apdministpring toesaid oammealds t therapeutically - eHRetve mevRlpef 45
DETAI LED DESCR] P : | : : e Be.
amount " oan< oS Ao g USSR T St BaRIG Al R BEfies
elicit the biological or nedical response of a tissue, system 20 aninmal or
human that is being sought for instance, by a researcher  or Clécjegi ci an.

Furthernore, the e em elevrthyrepeqiced thy @Ff%tiﬂ‘(ﬁé'ﬁﬁﬁomﬂ SBENE Ry MErhef
whi ch, as CQﬁBﬁﬁﬁgaﬁc%rE?n %Orhgnﬁﬁ'ﬂa?ﬂqélﬂginﬁ %rﬁﬁi&tem% t35idREImARF §tH&dpaitially
| I mp , ~heal'ing

anmount, results rove redt men , prevention, or

anel i or at i on effectivedamease,of di senissundoof Fomeula df)f @ctsatty salvdtec ve gaysivlogichly
rate of advancenent of a_di sease or disorder. The termal so 25 incl udes
within its ségpsionsisirvativrtheradfve to enhance normal physi ol ogi cal
functionjgAs used herein, the term”lower” refers to a group having between
one and six carbons. 30 As used herein,-the term"alkyl" refers to a

strii ght or brancHed tielvth abyebtosfatizopresenti ingerftionntbere is cprovided/ @ mathednof

atonms, optionally substituted with subpstituents. selected fromthe gro
consi sting oFre?fH%eFafl#kW 3 Mgiupalaincdiding pdRitstaring, g‘héa'éo'@%mmamfherap&tmﬁ'l?v

effective amounts of (i} a compound of formula (I}, or salt, solvate or physiologicatly
functional derivative thereof and (if) at least one additional anti-cancer therapy.
15 '
DETAILED DESCRIPTION OF THE INVENTION

As used herein, the term “effective amount™ means that amount of 2 drug or

pharmaceutical agent that will elicit the biological or medical response of a tissue, system,

20 animal or human that is being sought, for instance, by a researcher or clinician.
Furthermore, the term “therapéutically effective amount® means any amount which, as

O compared fo a correspohding subject who has not received such amount, resu_lis in
improved treatment, healing, prevention, or amelioration of a disease, disorder, or side

effect, or a decrease in the rate of advancement of a disease or disorder. The term also

25  includes within its scope amounts effective to enhance normal physiological .function-

As used herein, the term “lower” refers to a group having between one and six

carbons.

30 As used herein, the term “alkyl" refers to 2 straight or branched chain
hydrocarbon having from 6ne to twelve carbon atoms, optionally substituted with

~ substituents selected from the group consisting of lower alkyl, lower alkoxy, lower



11 al kyl sul fanyl, |ower al kyl sul fenyl, |ower alkylsulfonyl, oxo, nercapto,
anmino optionally substituted by al kyl, carboxy, calfaise209% jonal|y
substituted by al kyl, am nosul fonyl optionally substituted by al kyl,

nitro, or |Iower perfluoroalkyl, nmultiple degrees of substitution being

al | oned. Exanpl es of "al kyl" as used hereim include, but are not 5 limted
to, n-butyl, n-pentyl, isobutyl, and isopropyl, and the |ike. As used

herein, the 4 umfaf;;i %q' Lﬂxﬂsuure%ﬁnawspaws@k&wl o0 Wiercato d@hinde dpadiame,

whi ch contains at |east , carbon atons. Exanples of "Cl-C4
al kyl " gr OU[‘.ES!bStIISEﬁub\/ iatkyt, hartpm@searbamnwemntumally mehstitreted v alkyle ardnosulfaiv ed

to, nmethyl, eth 0 0 i sopro sobut and b I

manner, the P4 ﬁ%”‘f‘ @ib%x‘é'ieﬁyfl"/ ‘ﬁlﬁfg l“f‘éaorahmr p(%’rbvcérlpa kgl' a%%ﬁ Elfl Hgfrgjagptiﬁas
def i ned abovgpstihiish bgg@t gp,(ﬂ,@eoat Ekﬁﬁﬁﬁ:s b 2 Elﬂ‘abs eed h%re@mdnc?oudecmlubmne aloons
respectively. Exanples of "Cl-C2 " and "G C3al k " groups useful in
the presént linitedrtoi mrbutylot-pdatyl, lSl;}but‘métaIng;illﬁomft)ltilsjﬂ3fldr1i"9¥I KByl “and i sopropyl .
As used herein, the term"al kylene” refers to a straight or branched chain
di val ent hydrocarbon radical having fromone to ten carbon atons,

optional ly substiAsuied nerdiR, tr&%ﬁhl“tuemlﬁyrseéfa@ttecbnf dlyn grbep @'soitiﬁnmlabhve

I ncl udes | ower al kyl, | ower koxy, |ower 20 al kyl sul fanyl . ﬁﬂmﬁg "
al kyl sul f enythich cméalnalakidasm.famdﬁt mest &, carhgripes. Bra F'@Eﬁ 6, Cia yi~ groups

o kol Y It %ﬁyﬁsgaﬁmk%ﬁa?ﬁ@ﬂ%%ﬂ"?3%53’%"“&?@5?‘? "kl R bl

hal ogénjgnd |5]09Vhﬁ:l§d iseBhHA yﬁu Aap mul tiple degrees of substitution being
al l'owed. Exanpl es of " al kyl ene "as used herein incl ude, but are not

limted to, net hyI ene et hyI ene, n- propy‘l ene, n-butylene, 25 and the I|ike.

As used herein, er Ims 2Ne . Ean 4IRA Grod® agn
al kyl ene group, rélg e Pranage 555% \@ﬁ?ﬁ%%gl r?gt:h el;e)sfé r'angsﬁgto r?t;s 3
or 4, car bogefit@NFoove AFRIRR oM Blink. atTaMM| ffd & modt.2 45l aldayﬂwrmmsgﬁoaweiv
useful in the present invention include, 30 but are not |imi.t

ed..t
met hyl ene, &xamplenef “GirG alkyt opd 'GrB alkyl" groups useful in the present invention include,
15  methyl, ethyl, n-propyl and isopropyl.

As used herein, the term “alkylene” refers to a straight or branched chain divalent
hydrocarbon radical having from one to ten carbon atoms, optionally substituted with
substituents selected from the group which includes lower alkyl, lower alkoxy, lower

20  alkylsulfanyl, lower alkylsulfenyl, lower alkyisulfonyl, oxo, hydroxy, mercapto, amino

O optionally substituted by alkyl, carboxy, carbamoyl optionally substituted by alkyl,
o aminosulfonyl optionally substituted by alkyl, nitro, cyano, halogen and lower
perfluoroalkyl, multiple degrees of substitution being allowed. Examples of "alkylene” as

used herein include, but are not limited to, methylene, ethylene, n-propylene, n-butylene,’

25  and the like.

As used herein, the terms “C:.Cs atkylene® and “C1-Cs alkylene” refer to an alkylene
group, as defined above, which .con_tains at least 1, and at most 3 or 4, carbon atoms
respectively. Examples of “C:-Cs alkylene” groups useful in the present invgntion include,

30  but are not limited to, methylene, ethylene, and n-propyiene.



17 June 2005 12 As used herein, the ternms "hal ogen” or "hal Q" refer to
fluoro (-F), chloro (-Cl), bromo (-Br), or iodo (-137Juae20d3 herein, the
term"C, -C4 hal oal kyl" refers to a straight or branched chain 5

hydr ocarbon containing at least 1, and at st 4, carbon atons substituted
with at | east one hal ogen, hal ogen being as defined herein. Exanples of

branched or straight chained "C -C4 haloalkyl,  groups, useful, hn _
present invention %F%%@[C'%uﬁheaﬁﬁaﬂﬁolfﬁ?q% t‘éd halg reEFEtWyﬁ?érét(hth Flmgér%o ﬁ):

i sopropyl, i WﬁFBrJWOBG P_qgt_yl substituted i ndependently with one or nore
hal ogens, uoro, chloro, brono and iodo. 10 In a |i ke manner, the

terns' G Ghai oal kyl" and "C,-C3 haloalkyl" refer to a straight or branched
chai n hydrocar bon ,cont ai ni n t .| eas v an t
respectively subs{\?tua‘fcgheﬁ'gﬁﬁ‘atte%aé‘t&é'ﬁg)aﬂ%ﬁoﬁg%étt?él %g@%ﬁb%?%épg’gd CafEP

defined herehdrocdriéRORGIMMg Bf REGNEAn® Lt Hiosal gkirb@hatonedsubSiituted wah atldayt "
and "C, -C3 hal oal kyl" Proups 15 : wuseful in the &rﬁesent I nventjon includ
P

but are not Pnefelegen balogen bying astdefined herpinogympigaPf Qrasghed &y straighs thanfded
i ndependent | y~ .0l NDr l.ogens Nile] I :

odor s usedt e PR RrofB frefyBRERJresFaf et fifludt ok are RPN,
used her ei n, nielig/l,tegtiyl) prop@4isbydhaxsabiktyl dnd hefiryissubstitited indepdrdently withrarteed
chain hydrocarbon containing at |east 1, and_at nost 4, carbon atons
substituted @ MAredialagsaste.g.dhusroehlosx\promayad é38p- bei ng as defined herein.
Exanpl esypf branched or straight chained "G C4 hydroxyal kyl" groups useful
In the present invention include, but are not limted to, 25 nethyl, ethyl,

propyl, isopropylind Ig@bvhaerahe tBmUTy.l: skt ariceth:i0s Helpelile ndferytova stiaighte
or nore hydroxy groups. ‘
or branched chain hydrocarbon containing at least 1, and at most 2 and 3, carbon atoms
respectively substituted with at least one halogen, halogen being as defined herein.
Examples of branched or straight chained “Ci-Cz haloalkyl” and “Ci-Cs haloalkyl” groups
15  useful in the present invention include, but are not limited to, methyl, ethyl, n-propyi, and
isopropyl substituted independently with one or mare halogens, e.g., fluoro, chloro, bromo

and iodo.

As used herein, the term *hydroxy” refers to the group ~OH.

20 .
As used herein, the term “Cy-Ce hydroxyalkyl” refers to a straight or branched chain
hydrocarbbn coﬁtaining at least 1, and at most 4, carbon atoms substituted with at least
one hydroxy, hydroxy being as defined herein. Examples of branched or stfaight chained
*C1-C+ hydroxyalkyl” groups useful in the present invention include, but are not limited to,
25  methyl, ethyl, propyl, isopropyl, isobutyl and n-butyl substituted independently with one

or more hydroxy groups.

As used herein, the term “Cs.Cr cycloalkyl® refers to a non-aromatic cyclic
hydrocarbon ring having from three to seven carbon atoms, which optiongllv includes a

30  Ci-Cs alkylene linker through which it may be attached. Exemplary "C+-Cr cycloalkyl”
groups include, but are not limited to, eyctopropyl, cyclobutyl, cyclopentyl, cyclohexyl and

- + cycloheptyt.



As used herein, the term"C3-C7 cycloal kyl" refers tEQ’ﬁ no%&rorratlc cyclic
hydr ocarbon ring having fromthree to seven carbon h optionally

includes a 30 C,-C4 al kyl ene |inker through which it may be attached.
Exemplary T3-C7 cycloal kyl™ groups include, but are not limted to,

cycl opropyl, cyclobutyl, cyclopentyl, cychphexyl and cycloheptyl. 17 June
2005 13 As used herein, the term"heterocyclic" or the term "heterocyclyl"”
refers to a three to twelve-nenbered non-aromatic ring being unsaturated
or having one or nore degrees of unsaturation containing one or

het er oat oni ¢ subgisised herm, 86t Behedeferaydl®” dBEhe SergChetagocysiyl Nﬁf%ﬁ)ﬁq %ﬁ’a’FFy

substituted with substituents selected fromt 0 CO r
al kyl , | owertogwrlysamembsied naﬁawr@mq g, being Hﬂéﬂ% % ?ét/j{i)‘s‘?ﬂ‘}@n ‘wﬁ o‘S)\A'f/é*rde'gpé@E

al kyl sul fonyle,. ox0,. iof c%|n<esi>(. £ChGre FURLBRAREIsODRthomutkilutren $50.
al kyl, car boxy, car P? nal y substituted by al kyl, am nosulf onylf
opt i onal ky B, iok N epltmwualsmkt;shtumd with, sub;tztnontsrsallegfgérirom H]e grgypfonsistingo

fl Ikyl, nultiple d titution b
oy 10 be o JoNEeBloR0 s YRR P SIS FRE RIS Aok, 09

| oal k fi 8o thamogk eptianally
or ¢y¢ dO?o ¥{yd xg%g,)c ?tgféﬁfﬂﬂ Sﬁtl&falligﬁﬁﬁftﬁﬁg%\#eﬁfk\i' B d?ﬁ’ﬁ;ﬁe ﬁé:rﬁeﬁ' el

pyrrolidi ne,sumit@tladltiymﬂkyl.tmmawmngt hptnmgaﬂ‘aﬁubSttt@tﬁﬂaJWﬂk‘dt Hit9p alggey
the like. 15 As used_ herein,

f. { |
subst i t ut ed obdeweReriiyqrgalkyl, mPB de mF?Sg‘?{)aﬁuIbflétg’ﬁ'g’é !n&t ngggnlzsggglarr?]r?gmay
PL3 S o S be dbuBRRNYus P18 ol dr AidHe of and anamwhét@ta«}cmemmg@or cyoialirh ringishy

fior! exa phenant hrene napt hal ene ri r{(% fié

Exenpl ary okampla o‘ﬁWﬁ:t&rbq&ht"smr:luﬂbuhm aromt Imukgﬂ to, |tgiahydsg %PVWBV\A\T
al kyl sul fanyl. |ower al kylsulfe I ower E)Jr' (0)4 gfHiopyran,
mercapto, aMigxan@o bdardigkane; v %ﬂ%@ﬂﬂ% Ut@f(ﬁr E’&@é'r'%dxy& tetrazolyl,

car banoyl Qéﬂrﬂg’?l}it%oﬁl’mﬁ 'aﬂ&”tt?eqflgy al kyl , am nosul fonyl optionally

substituted ar oy heteroaroyl, acyl oxy, aroyl oxy,
heteroaroyloxy, alkoxycarbonyl, nitro, cyano, hal ogen, |ower

perfl “°r1§’a' kyl, As used herein, the term “aryl” refers to an optionally substituted benzene ring or

to an optionally substituted benzene ring system fused to one or more optionally

substituted berzene rings to form, for example, anthracene, phenanthrene, of napthalene

ring systems. Exempiary optional substituents include lower atkyl, lower alkoxy.
alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, hydroxy, mercapto,

20 optionally substituted by alkyl, carboxy, tetrazolyl, carbamoyl optionally substituted_ by
O alkyl, aminosutfonyl optionally substituted by alkyl, acyl, aroyl, heteroaroyl, acyloxy.
| aroyloxy, heteroaroyloxy, alkoxycarbonyl, nitro, cyano, halogen, lower perfluoroalkyl,
heteroaryl, or aryl, multiple degrees of substitution being allowed. Examples of “aryl”

groups include, but are not limited to, phenyl, 2-naphthyl, 1-naphthyl, biphenyl, as well as

{ower

amino

25 substituted derivatives thereof.

As used herein, the term “aralkyl” refers to an aryl or heteroaryl group, as defined herein
including both unsubstituted and substituted versions thereof, attached through a lower
alkylene linker, wherein lower afkylene is as defined herein. As used herein, the term
30 “heteroaralkyl is included within the scope of the term "aralkyl”. The term heteroaralkyl is

defined as a heteroaryl group, as defined herein, attached through a lower alkylene linker,

. lower alkylene is as defined herein. Examples of “aralkyl", including “heteroaralkyl”,



heteroaryl, or aryl, multiple degrees of substitution_bei n% all oned.

Exanpl es of "aryl' groups include, but are not I|n1%z§L¥%~—B§enyl
2-napht hyl , 1-napht hyl, biphenyl, as well as 25 substituted derivatives
thereof. As used herein, the term™"aralkyl" refers to an aryl or heteroaryl
group, as defined herein including both unfdubstituted and substituted

ver si ons thereof ttached through a I ower alkylene |i ker mherggn Iome

al kyl ene is d8° Iyds. %Héaf%?témtedp@ berey. HE?ré’ﬂRfOPY'h%‘pffﬁﬁ’ Qﬁthyljreqt'g‘fr '?‘@'PEVW
i's included W {BikflohdiRe ?P{Bemé’{hyi gqsgxgwl{n%rt 1 KWd 2-inlia82dyRf dthiiet er oar al kyl

Is defined as a het'eroa rou ned herein, attached through a
| oner al kyl ene |inker, Iomer alkylene IS as deflned herei n. Exanpl es of
er oaral k 17 June 2005 14 Lne ut are ng

" [ kyl ", i | ud
imted to, Bgn;y:‘@’gﬁ?g B ot rm Sy aiiRy eI A 20 o diete P Bt
3-i soxazoy| wefihed heref; TRAMEY- tﬁrdu’%ﬂ’%ﬁza%% gﬁﬁ@y NR*&Whefeih R §32 Q¥ fidedHditih:

As used herein, the term "aryl am an aryl or heteroaryl group,
as 5 defined herei n, attached through an amno group -NR2-, wherein R2 is

as defined herein sed her he term " het eroar ef
monocyclic five t@‘ssgﬁg e @Yee&”@r oPrdiEioe ﬁﬁf%rs O%lab "éonfoﬁgtﬁ ﬁ\?ec%ﬁe&c"
aromati C 1 NeneptetMboMEtd Aid)brithQ Rlsed BHGBIBOARYR rirg dystém EomEBURNtwo of

menbered aromatic rings. Thesé heteroaryl rings contain 10 one or nore
ni trogen, suBﬂQ!Fr moaeeycte waygewdmemambatqumMrIegN heisel steggaay! Jings gentain

id d bl bst
opt i onal 19/ 206f QLA OER, SR Snilpt X Bt e eapit WP looRaes Y sBfur

consi sting ofxiH&ghd EHIBY Hes a*@?@fm&hﬁ‘i@%&%@% sﬁb&ﬂthﬁbﬂsf and Imay beedptionally
al kyl sul fenyl, | ower al kyl'sul fonyl, oxo, hydroxy, nercapto, anmno

optional Iy ssbstituted @dﬂ’bypetbwlrce mambux;seletkdrﬁeml ¥ lgroupagarsisng .ob fawesnalkyly
15 substitut

d by .al ky ONY QP t ubst i

acyl, aroyl, kst GIKG 0{‘??’”” %l@‘a?“g&?? Zﬂ"‘ﬁ"y ﬁii\as‘ﬁheé%bﬁ%‘?ﬁ ?‘F‘@é‘ﬁ‘%"w o, Hidroxy,
al koxycar bo“b“*:rcaﬂtot Bin® YafighalaLBERBed VRV, &?ch)dyuftrt@@blwbarbbmbﬂrmlbyihliy

or aryl, nultiple degrees of substitution being all owed Exanp of
"het er odkSy| "substupes b atkyheminasulfonyl ogtionallysubstittteddneallsy), asyk F'ES’IYb heteroaroyl,
' m dazol e, acyloxy, aroyloxy, heteroaroyloxy, alkoxycarbonyl, nitro, cyano, halogen, lower
perfluoroalkyl, heteroaryl, or aryl, multiple degrees of substitution being allowed.
Examples of “heteroaryl” groups used herein include furan, thiophene, pyrrole, imidazole,
pyrazole, triazole, tetrazole, thiazole, oxazole, isoxazole, oxadiazole, thiadiazole,
20 isothiazole, pyridine, pyridazine, pyrazine, pyrimidine, quinoline, isoquinoline, benzofuran,

) benzothiophene, indole, indazole, and substituted versions thereof.

As used herein, the term “alkoxy” refers to the group RsO-, where Ra is alkyl as
defined above and the term "Ci-Cz alkoxy” refers to the group R:O-, where Ra is C1-Cz alkyl

25 asdefined above.

As used herein, the term “haloalkoxy™ refers to the group R.0-, where R is
haloalkyl as defined above and the term "Ci-Cz haloatkoxy™ refers to the group RsO-, where
Ra is C+-Cz halolkyl as defined above.
30
As used herein the term “aralkoxy” refers to the group ReR.0-, where R is alkylene
. and Reis aryl, both as defined above.



pyrazole, triazole, tetrazole, thiazole, oxazole, is zol 50 xadi azol e,

t hi adi azol e, 20 isothiazole, pyridine, pyridazine, - pYyrimdine,
qgui nol i ne, isoquinoline, benzofuran, benzothiophene, indole, indazole, and
substituted versions thereof. As used herein, the term "al koxy" refers to
the group R 0-, where Ra is al kyl as defllped above and the term"C, -G

al koxy" refers to the group Rao-, where R I's C -C2 al kyl 25 as defined
above. As used herein, the term "hal oal koxy " refers to the group Rao-,
where Ra is hal oal kyl as defined above and the term"C, -C2 hal oal koxy"
refers to the gr | ke grasip ds-, whdreaRoiy @lkyBO
As used herein tﬁg‘?;tsgj:‘% :'gr aﬁi§c§? %ﬁ(y!éﬁléﬂﬁfg??ﬁgé gro%p %bRaO where Ita

i s al kyl eneas éaftheBaboves aryl, both as defined above. 17 June 2005 15 As
used herein, the term"al kyl sulfanyl” refers to the group RaS -, where R
is alkyl as defined above. 5 As used herein, the term"al kyl sul fenyl"
refers to the grag sE%’fl F&I@ the\‘t@ﬁrﬁ alk !fe‘ﬁ akterd t@shalglaupeRiSEhoweneraRs ised
herein, the term"a onyl o the group 3S02-, where Ra is
al kyl as deélkviwdaﬁovdaabcﬂy@ As used her e| n, the term "oxo" refers to the
group =0 As used herein, the term"rrercapto " refers to the group -SH 15
As used herein, the term "carboxy" refers to the group - COOH . As used
herein, the ternasGXafereid, theft&mnt oammlmhﬁuprefw toAte upep Refilzt, wheie Reds m
"cyanoal kyl" refers to the group - R CN wherein Ra is C1-C3 20 al kyl ene as
defi ned abosikyl aEdefipéchaove. cyanoal kyl " groups useful in the present

i nvent i a
As used herein, the term “oxo™ refers to the group =0 .
As used herein, the term "mercapto” refers to the group -SH.
15 As used herein, the term “carboxy” refers to the group -COOH.

As used herein, the term “cyano™ refers to the group -CN.

As used herein the term “cyanoalkyl™ refers to the group —R:CN Yvherein Ra is Ci-Ca

20 alkylene as defined above. Exemplary “cyanoalkyl” groups useful in the present invention
O include, but are not limited to, cyanomethyl, cyanoethyl, and cyanopropyl.

As used herein, the term 'aminosulfoﬁyl" refers to the group
-S0:zNH..

25
As used herein, the term "carbamoyl” refers to the group -C(O)NH..

As used herein, the term “sulfanyl” shall refer to the group -5-.

30 As used herein, the term “sulfenyl” shall refer to the group -S{0}-.



0 include, but are not Iimted to, cyanonethyl, cyanole’t Eél 5@6—‘%
cyanopropyl. As used herein, the term "am nosul fonyl ™" & o the group
-S2NH2. 25 As used herein, the term"carbanmoyl " refers to the group -
C(O NH2. -As used herein, the term"sulfanyl " shall refer to the group
-5-. 30 As used herein, the term"sul fenyl "16 shall refer to the group ‘
-S(0)-. 17 June 2005 16 As used herein, the term"sulfonyl" shall refer to
the group -5(0)2- As usedORereins theSeha ) sulfohyi"ushell réfer & bhe giospt-SFih-" ey 02~ or -
refers to the_group RaC(0)-, where Ra is alkyl, 5 cycloalkyl, or

het er ocycl yl %\@ﬂdefi ned herein. As used herein, the term"aroyl" refers to
the group R3C(0)- , where Ra is aryl as defined herein. 10 As used herein,
the term"heteroaroyl " refers to the group R2C(0)- , where Ra is .
heteroaryl as defifedsdeheiein, the Asrnulayiheaferisto thaegroup RCERM ¥R 8 dmAlkyl.

refers to_the_qgro RaOC( 0) -, wher I s. alkyl as defined herein. 15 As
used herefn, Tvﬂ@aﬁglrm%%f%ww 35585%%%"8% he group RaC(0)0- , where Ra is
al kyl, cycloal kyl, or heterocyclyl as defined herein. As used herein, the
term "ar oyl oxy" refers to the group R3C(0)0- , where R% S grél .ZOH@S
defined herein. AsAussd heeein the tetre “aroyth refenete thsag@ypp Gtolr epBFE Ragis apd as

group RaC(0) 0Oy X\,Bere R is heteroaryl as defined herein. 25 As used
herein, the t35FI 85 nal | y" means that the subsequent!y described

10 As used herein, the term “heteroaroyl” refers to the group RsC{0)- , where Ra is

heteroaryt as defined herein.

As used herein, the term “alkoxycarbonyl” refers to the group RaOC(0)-, where Rs is

alkyl as defined herein.
15 .
As used herein, the term “acyloxy" refers to the group R.C(0)O- , where R is alkyl,

cycloalkyl, or heterocyclyl as defined herein.

As used herein, the term “aroyloxy” refers to the group R.C(0)O- , where Ra is aryl
20  asdefined herein.

As used herein, the term “heteroaroyloxy" refers to the group R:C(0)0- , where Rs

is heteroaryl as defined herein.

25 As used herein, the term “optionally” means that the subsequently described
event(s) may or may not oceur, and includes both event{s), which occur, and events that

do not occur.

As used herein, the term “physiologically functional derivative” _rcfers to any
30  pharmaceutically acceptable derivative of a compound of the present invention, for
example, an ester or an amide, which upon administration to 2 mammal is capable of

- providing (directly or indirectly) a compound of the present invention or an active



event(s) may or may not occur, and includes both even L.ch occur, and
events that do not occur. As used herein, the term™ cally

functional derivative" refers to any 30 pharnaceutically acceptable
derivative of a conpound of the present invention, for exanple, an ester or
an am de, which upon administration to a ngmal is capable of provi di ng
(directly or indirectly) a conmpound of the present invention or an active

17 J 2005 17 ) |t h f.. Such ' [ - .
Skil'ed in tREERINE dherfo oughdeavateba Herm & ke DU R Lpauicltefdye
the teachi ng eQferiRn@ftiors aMe Wi RRdredRabItAE taching ofBusrgerli MediviaalyCheftistry And

Edition, Vol 1: Principles and Practice, which is incor Rqrat ed Pﬁ&rgihn b|¥b
ref erence t o DrigeDissavent. St"Editian Velel diasipissyaard ragficeaVhiehis KICPIRGFALFC hereir by
derivatives. As used her ei t.he term"sol ; ; iveonpl ex of
vari abl e stB(%Erﬁf'Eﬁéq ex% Eﬁf 'ggeaaheég’lhﬁ@"??%ﬁ‘{ ﬁl{ngglﬁllri\%gtgﬁ Y%HE é)a conpound
of formulga (1), (Il), (Il1), or (I1V) or a salt or physiologically
functional derivative thereof) and a solvent Such solvents far th%). Fﬁur&ose
of the invention Aaysebherein, dhe deren Violvate hiafass &9 GormRlon Of varelle groIgHimety

solUte. 10, YA 38, ot ABhE ROl A aBELAPEs s IE (RIULbrIES: sl

wat er, net hano Cc acCi e solvent used is a
phar maceut i ca} Ipfysasl6giRaIRD Fighcsiohatedérivative theresf) odnds ai sahtene Bl selvands ifemths

acceptabl e solvents 1 nclude water', ethanol and  acetjc.acid..\bs
preferably tR&pes obbe deweatips may Bet interfaewitBribs HAoIisA AEIVIT %‘i”{‘i solute.

(k) (Hd) . eor My bl del Mt It QvatkF) miEhfol, Reéfanenend
form a ic‘%ar ggﬁ%éigsﬁ?!?a%sgih&ﬁgﬂﬁh@ﬁhygsaq%g’w%%ai sm and it is
under st 0ood t haticSsad. perefemabiyhtie kowemt (Sedodd yamphpivsdceuticallynpedpiablensolvedpe
of formulae (1), (I1), (LIl), and (IV). Polynorphi smgenerally.c CLIL 4
as a responsExampleshahgeitable P%?@WFHQQHVeB%?PtﬁP'SS&We@%ﬂ‘ h‘”&{?& gtg'ﬁ (gll gtﬁ)d
result fromyar.iati,o Ln th r ' ' process. Pol ynorphs can
be di sti ngui %‘Fa%'&%%'?' \r@?slt@ﬁ cr%ﬁ&stﬁggtﬁwc té@%dctg&%grfi cs known in the
15 The compounds of formulae (i), (I}, (iIY), or (IV) may have the ability to crystallize
in more than one form, a characteristic, which is known as polymorphism, and it is
understood that such polymorphic forms (“polymorphs) are within the scope of formulae
(. (M), (), and (IV). Polymorphism generally can occur as @ responsc to changes in
temperature or pressure or both and can also result from variations in the crystallization
20  process. Polymorphs can be distinguished by various physical characteristics known in the

Q art such as x-ray diffraction patterns, solubility, and melting point.

As used herein, the term “substituted” refers to substitution with the named
substituent or substituents, multiple degrees of substitution being allowed unless

25 otherwise stated.

Certain of the compounds described herein may contain one or more chiral atoms,
or may otherwise be capable of existing as two enantiomers. Accordingly, the compounds
of this invention include mixtures of enantiomers as well as purified ;n?ntiomers or

30 enantiomerically enriched mixtures. Also included within the scope of the invention are
the individual isomers of the compounds represented by formula (1), (i}, (I, and 47

.above as well as any wholly or partially equilibrated mixtures thereof. The present




0O art such as x-ray diffraction patterns, solubility, and E&IH ng point As
used herein, the term"substituted"” refers to substit t he naned

substituent or substituents, nultiple degrees of substitution being allowed
unl ess 25 otherwi se stated. Certain of the conpounds described herein may
contain one or nore chiral atoms, or may dfherwi se be capable of existing
as two enantioners. Accordingly, the conpounds of this invention IQCLyt%e

m xtures of drntipenalss caveraethie individual fisamere ofatity SREWEUYSS Hpresente

enanti oneric hed mixtures, Al so hd ol RBrSHIRE c&itetshs
Cvent s on ar QOMHE SRR AT G JOnRTs PRERHR bt Bhdlol WL COIRE cfitelite
formula (1), ifveHed. (I11), and (1V) .above as well as any wholly or
partially equilibrated m xtures thereof. The present 17 June 2005 18
invention also covers the individual isoners of the conpounds represented
by the formlas v | gLe®l (D WP FINNRaPForm
nore chi raI cent e?’g;%aglg@ﬁoﬁ@\%{l—tﬂ'tfﬁ ‘goﬁbduﬁﬂg‘lﬁigzohﬂt egm y (wEe corrpou‘ﬁ ds of
Formul a (1), tdutbhers( Itk 13}, uiderstddd thay allotautotnarst endarmtxtwrcsl@c tavidiemers ool the

that all taut d t f. taut f, t
D N
ot uded W { Wflude S RfPReClopb SO BIDRARGIR dMPBRIAN nketRR| irtuing the

i ncl udi ng the conpounds of Is to be understood that
the foll OWI ngorephods of fissnule(lH). t o conpounds vvlthl n the scope of all of
formula (1), formula (I1), formula (111), and fornmula (IV) a;defi ned above
except a specifically limted by the definition of each formula or’
specifically |im ks révak tdi‘tﬁn dﬁlw‘mﬂm S
of the present’ |n&§%ﬁ)g%%§ él‘gﬁx%gthﬁtlgé @lrig"?'n %ﬁ’gl ﬁg) uses
conposi t i onstheascepaphill offdrmutao(ljafdrmuda #Rrforrhalall, and) foymul ﬂﬂya defjngd abpys |

except as specifically limited by the definition of each formula or’specifi ically limited
otherwise. 1t is also understood that the embodiments of the present invention described

15  herein, including uses and compositions, are applicable to all of formuta (), (), (tl1), and

(V).
In one embodiment D is:
X, X,
X,
O = % N/
xz"_N\ . \
N /
20 : or - Xz

In another embodiment, D is:



In one enbodinent Dis: 20 or In another enbodinment.. D is: 17 June 2005 19
In a further enbodinent, Dis xI 05 It is understoo € attached to
the indicated nitrogen of Forrmula (I) through the bond of D having an
unfilled val ence and being indicated by "¢ The appropriate attachment is

further illustrated in Formulae (11), (II1), or (I1V) and in the working
exanples rgcited below. 10 In one enbodi nent, X, is hydrogen or G -sal kyl
. In a pre red enbodinment. Xi is nethyl or ethyl. In a nore preferred
embodi nent, }_i #; In one embodinent, X2 is hydrogen or G4 alkyl. In
a preferre%énb X2 is 15 hydrogen or nethyl. In a nore preferred
enbodi nent, \) G_i warogen. In another preferred enbodinent, X2 is nethyl.

In one enbod nt~X3 s hal ogen. In a preferred enbodinment, )Gis

hydr ogen. In one enPodi ment, X. is hydrogen, G G al kyl, cyanoal kyl, or
'- (CH2)PC=E(CH2)1H. In a preferred enbodi ment, X4 is hydrogen, nethyl,
ethyl, isopropyl, cyanonethyl, or - (CH2)pC C(CH2)tH , wherein p is 1 and
t is 0. In a nore preferred enbodinent, X. is nmethyl. 17 June 2005 20 In
one enbodi nent, ' 5@{1- |, X2 is hydrogen or nethyl, X2 is

hydr ogen. or h!at oglierzt]g%n X%Rél'ng'el%%rogen, met hyl , ethyl, isopropyl,
cyanonet hyl, or - '

O

5
It is understood that D is attached to the indicated nitrogen of Formula (1) through
the bond of D having an unfilled valence and being indicated by "A,:. The appropriate
attachment is further illustrated in Formulae (if), (1), or (IV) and in the working examples
recited below. |
10

in one embodiment, X: is hydrogen or Cisalkyl. In a preferred embodiment, X is

methyl or ethyl. In a more preferred embodiment, Xi is__methyi.

In one embodiment, Xz is hydrogen or Cisalkyl. In a preferred embodiment, Xzis
15  hydrogen or methyl. In a more preferred embodiment, Xz is hydrogen. In ancther preferred
embodiment, Xz is methyl.

In one embodiment, Xz is halogen. In a preferred embodiment, Xs is hydrogen..

20 In one embodiment, X4 is hydrogen, Ci~Ca alkyl, cyanoalkyl, or -{CH2)pC=C(CHz)dtH.
In a preferred embodiment, X« is hydrogen, methyl, ethyl, isopropyl, cyant_)mcthvl. or -
(CH2),C=C(CH2):H, wherein p is 1 and t is 0. In a more preferred embodiment, X« is methyl.



preferred enbodinent, X, is methyl, 5 X2 is nethyl, X2 is hydrogen, and X4
is methyl. In a preferred enbodi nent, D2¢s: 0 and X, is nethyl, X2 is
hydrogen, Xs is hydrogen, and X4 is nmethyl. 10 In another preferred

enbodi ment, D iy oke editibdinentSXinBhitthyl oXethys Xait tiydrogeXrirsethyliXogeydrayed X
is nethyl. 15 In one enbodinent, Wis N In another enbodi ment is CGR

wher ei n’ ROl shplogen, @pd @ isi rh‘/dfqgleé-f enedul. e sHYHI RORFOPWy iYangmethy, er p- o

In di d
erbodi menfC U CCEERE AR st JR aepreigredieniBolimet, & FHRn &7 5
al kyl or ﬁydr@ﬁerﬁ)dah%%%fo e, and X0s RieByRNh ad ogEb pebifered emﬁbd:mnhy(dlimemyl

chl ori ne, or oxy In one enbodinent, 02 is A and @B is A2. In

an al t&rn¥t is\reetbvibédshwmge@@ndg@methﬂd Us A'. 17 June 2005 21 In one

enbodinent, @ is A2 and @B is A, wherein A" is hydrogen, hal ogen, or

C -C3 hal oal kyl and A? is the group defined by -(Z)m-(Z)-(Z2), wherein Z

is CH2 and mlqsnﬁ) referréd ebodimen®D i 1S NR2 and mis O or 1, or Z is CH2NR2

and mis Q or E is S(0)z, S(0), or C(O; and Z2 is G Caal kyl or NR R
and wher§i n R2 R, and R are each independently selected fromH 5 or

(CH2) PC=-C(CH2)tH , wherein pis |l andt is 0. In a greferr&& enbodi nment ,

X, is nmethyl, X2 is hydrogen, X3 is hydrogen, and 7 Jun | . I'n anot her
|
|
|
i

C -Cdalkyl.\ In 2 re)qred enbodiment, @ is Aland @B is A, wherein At is
hydrogen or// cif orNye and A2 is the group defined by -(Z)m Z")-(Z2), wherein
Zis CH2 dkd fis ol 152 or 3 7 is S(0)2; and Z2 is C -Caalkyl. In one
@nbodl ment , s eyid Oa is A2, wherein A" is hydrogen, halogen, or
a-a ./ .
' %2 and Xi is methyl, Xz is hydrogen, Xz is hydrogen, and X« is methyl.
10 In another preferred embodiment, D is
X,
~ %,
XN
N
and X: is methyl, Xz is methyl, Xa is hydrogen, and Xais
( methyi, '
15 " In one embodiment, W is N. In another embodiment W is C-R wherein RisH, F, or

|

- |

Cl. In a preferred embodiment, W is N, C-H, C-F, or C-CN. In a more preferred .
|

embodiment, W is C-F or C-H. In a most preferred embodiment, W is C-H.

In another embodiment, Qi is hydrogen, halogen, Ci.Cz alkyl or Ci-Cz alkoxy. Ina

20 preferred embodiment, Qi is hydrogen, chiorine, methyl, or methoxy.

In one embodiment, Oz is A’ and Qaz is A% In an alternative embodiment, Qz is A

and Qzis A'.



10 al kyl and A2is the group defined by -(Zm(Z)- (1%2li |n_Zis CH2
and mis 0, 1,2, or 3, or Z. is NR2 and mis 0O or 1, 2NR2 and m
is Oor 1; Z is S(0)2, S(0), or C(0); and Z2 is G4 al kyI or NR3R ', and
wherein R, R3, and R are each independgptly selected fromH or C -C
alkyl. In a preferred enbodi nent, A and Qa is A2, wherein A" is

hyd chl g ih CoCs
rr%/( rZO?e?ZZ) e?%ﬂ ﬁm%od E‘%E&kqg?é%g rqéz(ga |§_§ dshe%glﬂlzﬁp lgﬁydrﬂﬁgl mﬂogé;)o C C 3 4
Z2 is G - mogk\"“"hdw'W@WUM&U%VR&]NHHRZ’] a\rr&:r@adhs CHndmberndQnt I2yor

selected from hydrogen or.C,

I nb
C -. al ky3.: ondis NRapd o iehobi. @Z'&Céll’}@lar']"d?(g?ﬁéor Cﬂ)ylgr 55%9)2:3%(011&* %‘gr orci;(gn o
G s nydh RERC i SERR and WRPRA MO, orl R ast E3H RicenGtil) thecktd fo M e
|§ A ,sd\/\?@r(aémglkﬁ lh;‘a %egérmﬁ%?mmgem; iDAZ0H-GBds Ahavheatinyd' iahvdroger grthg
rou eril ne nm - or
or Zis rmjaynﬁ»%gs (thwroyp d@ﬁnzﬂ by - @;ﬁt&%zléawhﬁ'ief"sf Sgc’ﬂ)’ra%’ "‘2‘5"]’ 1 %s‘i’b) 2

or C(0); .an I pr NR R and wherein R2, R3, and Ware each
[ ndepende:%t ?‘ygiq]zegtggffsr%m&%%rogen or C -Caalkyl. 25 In one enbodi nent,

X, is hydrogen or C -. al kyI Xz is hydrogen or C -4 alkyl; X3 is
hydrogen or hal ogen;, and W hydrogen, al k I,, noal

CH2) pC- C( CH2) t §; ongyemeodimantyfla isoh reng %Sﬁ “ﬂ"ef ‘@P hg'hg“h“ §f ggg"'n
al ogen N rf@samié}?dms&lzr\/ﬁeeern

k& |g%hydaq96§ﬁd§nkﬁy%‘ge§1m& d%&fép } qu[i/zlz]qgﬂ%ékz |is t he 8rou 30 defj ned

-(Z)m or(Zer)NRZZEld m Weset rorZ is SHOE anddn s 0 or 0; Z1is $10)0%(Ch or GEOJZaH%ZNRz
and mis O or

CH2NR2 d 1. .Z ; d
S 0 in o by NI Srd visain Koy eadhReare qggh it depeddi)sBicRled Fhdh 1 an
dependent kgl is AR7 Oy
enbod et Co SREL TS shERRRAGHLAY oFis Sod 9 'sr”gg"e"ﬁé“g?% e S
is hydr Qﬁ@ﬂhxl}br balbageand ARE tP(élgrcﬁrprded‘ne@bn (ZQ;,-(ZE%(Z&] whereind lsrfdtaiapgim ior -

gﬂj&g&gﬁj fcpl_rl %,xvdz IQé $(Q)zp@nd SZ,J%?({; aEgyI halhﬂgﬁn whercir R4V Rt Qe Gaar™?
independently selected frem hydrogen or, C1_-C¢ alkyl.

In one embodiment, X: is hydrogen or Ci4 alkyl; Xz is hydrogen or Ciaalkyl; Xs is
hydrogen or halogen; and X«is hydrogen, Ci-Cealkyl, cyanoalk\_rl. or ~(CHz)pC=C(CH2)H; W
20 is N; Qi is hydrogen, halogen, Ci.Cz alkyl or Ci-C2 alkoxy; and Gz is A2 and Qais A', wherein
(0 A' is hydrogen, halogen, or Ci.Cs hatoalkyl and A®is the group defined by -@Dn-(2")-(Z),
wherein Z is CHz and m is 0, 1, 2, or 3, or Z is NR*and m is 0 or 1, or Z is CH:NR® and m is
0or 1; Z'is S(0)2 or C(0); and 72 is Cr-Caalkyl or NR’R* and wherein RZ R, and R* are each
independently selected from hydrogen or Ci-Csalkyl.
25 '
In one embodiment, Xi is hydrogen or Ci+ alkyl; Xz is hydrogen or Cis alkyl; Xa is
hydrogen ar halogen; and X« is hydrogen, Ci-Ca alkyl, cyanoalkyl, or -(CH2)pC=C{CH2)H: W
is C-R wherein R is H, F, Cl, or CN; Qi is hydrogen, halogen, Ci-Cz alky! or Ci-Cz alkoxy, and
Qzis A’and Qais A, wherein A' is hydrogen, halogen, or C:-Cs haloatky! and A’is the group
30 defined by -(2)u-(2")-(Z%), wherein Z is CH: and m is O, 1, 2, or 3, of Z is NR?and m is O or
1, or 2 is CH:NR? and m is 0 or 1: Z' is S{O) or C(0); and Z* is C1.Ce alky! or NR*R* and
. .wherein R2, R®, and R* are each independently selected from hydrogen or C+-Cealkyl.




5 hydrogen, hal ogen, or CX3 alkyl and A2 is the groug defi n&gl by -
(2m(Z)-(Z2), wherein Zis CH2 and inis 0, 1, 2 s NR2and

mis O or 1, or Zis CH2ZNR2 and mis O or_1; Z is S(0)2 S(0), or (O;
and Z2 is C -C4 alkyl or NR R4 , and, whef%i n R2, R3, and R are each

i ndependent |y sel ected from hydrogen or G C4al kyI . 10 I n one enbodi nent,

X, 1s hydrogen or C -4 al kyI Xz I's hydrogen or C, -4 alkyl; X3 is hydrogen

or hal ogen; and 0% erl;% (a ]r%ﬁwﬁﬂgéﬂ bhﬁ}i‘:ﬁ]f?%l Yls hs@h)ge& or, Cialk I X3 is

- (CH2) PCEC( CHZ)t S hy rogen,
hal ogen, og’énkofl hé?{%g& %d axL K%Msog@? 1SC. afkyl, &v@h&w Sor ACHWGOMCHE)A: W S

hydr ogen, ha ogen, and"A2 is the group defl ned &p
(Z)m(Z ) - 6220 isthydragen, Zalogemcaaiud mrcscmfk@cv.@zrso% agd Qyis &7 iwhergip Aadd m

|8 10,90 b Rachyr BGerBARE: A0 4 n2is 0 Frobly acBipeb By St Az Fwheftin 6

i ndependent ¢y, mj ﬁqi @d1 J2, 8B Yy GORRP hd r@l&’@éﬂh kot .slomzmnéamodormnt 2%
is methyl or et ydrogen or methyl X3 is hydr an X4 |

hydr ogen, nﬁ@hyﬁ(ol.e@mﬂo) ﬁed)pit? apEr-Ce alk\j}emdﬂ%ﬁhwnd whfff"'( @F‘TZ??

20 wherein F, GCN Q |s hydrogen
chl ori ne, 'Bd ﬁ%@}' se&&cteq @mﬂ\ hygﬁ%eborgéﬁlfyg’IMerel n. A" is hydrogen,
methyl, or chlorine and Az is the group defined by -(2Z2) m(Z)-(22),

'whereln Zis CH2 and mis O, 1, 2, or 3, or Zis NRR and in is_0O O@(Y%; or Z
s CHENR 2 andinmnesnbasiment, % isihydrogen or Ce( @iyl of ishygroggr ar G« A

Sel bct od 1 PBRTGABRIRtR: s gotendnGralsH SiREliv, R TIEEREICtL W

ethyl; X2 igch tAYer l rROSLCXdlyior 10y.85 &t Q is
met hyI et h'?/c,uﬁi@g%?gggfngy(g#gn%@(?%;ﬁ,sh@ﬁe?gﬁﬂo?% C(CHIZ(‘KtIEl V\/neragvn p.is .

1 and t is A and\bissA’Cheein @' s hydrogen, hgldgang en Ci-Eraliortiand A%icsthearoupgefined

Chl or e arty B2 Ak iiarin Zis Frnam By° O wdsd oo 2)E NBEA bl QR 212,

d mi 2 172 dikyl GrizdR", Rd
June 2005 S3PNRGend ik ogtr £ 12, ORRHOD o LG nd ZC?B‘):‘-ZC" 22 s GG

al kyl or NRvi®rein RArR, aveR5ire elth mﬂtpendently selected from hydrog’en or Ci-Ceal ky

In one embodiment, X: is methyl or ethyl; X2 is hydrogen or methyt; Xs is
hydrogen; and Xsis hydrogen, methyl, ethyl, isopropyl, cyanomethyl, or —(CHz)pC=C{CH2):H,
20 whereinpis1and tis0;WisN, C«H. C-F, C-CN; Qs is hydrogen, chlorine, or methoxy; Q2
is A'and Qs'is A, wherein.A' is hydrogen, methyl, or chlorine and Alis the group defined
by ~(Z)n-{Z')-(Z%), wherein Zis CH2 and m is 0, 1,2, 0r 3, or Zis NR*and mis 0 or 1, 0r Z s
CH:NR? and m is O or 1; Z'is S[0) S(0), or C(0); and Z* is Ci-Cs alkyl or NR'RY, and
wherein R, R?, and R* are each independently seiected from hydrogen or Ci-Caalkyt.
25
In one embodiment, X» is methyl or ethyl; Xz is hydrogen or methyl; Xa is hydrogen;
and X«is hydrogen, methyl, ethyl, isopropyl, cyanomethyl, or —(CH2)pC=C(CH2)tH, wherein p
is 1 and tis 0; W is C-H or C-F; Qi is hydrogen, chlorine, methyl, or methoxy; Qz is A‘_ and
Quis A2, wherein A' is hydrogen, methyl, or chiorine and A2is the group defined by ~(Z)a-
30 (2')-(Z9),wherein Z is CH2 and m is 0, 1, 2, or 3, or Z is NR®and m is O or 1, or Z is CH:NR?



and R4 are each independently sel ected from hydrogen or C, - al kyl. In one
enbodi nent, X, is nethyl; X2 is hydrogen; X3 is hydr%%’#li&%%ix4 I's nmethyl;
5 Wis CGH Q is hydrogen, methyl, chlorine, or nethoxy; @ is A" and B
is A, wherein A is hydrogen, net hyI of, chlorine and Az is the group
defined by -(Z)m-(Z")- (ZZ) WnereanWs} CHzandlnlso 1, 2, or 3, or

Z NR2and 0 Z CH2NR2
507, G 127 B ol s T SRR o B
h t | kyl . 010 |1

S; gf g?(r:ed e’{éﬂ@%ﬁ‘ﬁgﬁ 1h%eq%§hgﬁt§fs%ﬁf éﬁ;?ﬁ%yygﬁj‘?@@gﬁ&"% ?s Kydrogen; nxg S

hydrogen; and X4 is nmethyl; Wis CGH Q is hydrogen, nethyl, chlorine, or
th 02 A d 03 wh A d t

Chi o1 e and A2 ne HEDUBARL deis TEMVIY: S(HoED X1t BH1005% Al Mesis

1o o"ar i isPecniPlydiood) giech, MO, Mokl & A0l e PR Sand

wher ei lnlezaydRii_;enandtHr?ib ocgaih&)remdndl i ftlee denipl qefmﬂéﬁtda]mf@drfzﬂy\d'ﬂﬂig@ﬂ r

C-C4 I n on nt . n;

and Xe 1 & GREAPIT . 26, 9ich.CoiZ SR .aggemrd,g horZiF SPRRYanguff 0 B B 2 80°

met hoxy; V 3 RGP, hgﬂd, Rbs ecé‘dc@rl ne
and A2 iscﬁge' g@(’) gm?a%de(gzﬁ% C‘M(‘k%lﬁ)l QMNR aggqf’wmﬁ@rel nZzis CiI’-IZ and m

is 0, 1, anqrenﬂcntb/rseﬁctesl fNRﬁdmgdkogemsr 0s- @rallw,l or Zis CH2ZNR2 and mis 0 or
1, Z |s S(0)z , S(0), or C(0); and Z2 is C -C4 alkyl or NR3R 4, and
@erel R2, R3, and R are each independently selected from hydrogen or

- C4al kyl . . anlarbrﬁfé%ﬁ%hbﬁﬁﬁﬁéffﬂﬁ%:e”b‘)di ment, Dis 17 June 2005 24

and Xi is methyl; X: is hydrogen; Xs is hydrogen; and X« is
methyl; W is C-H; Q1 is hydrogen, methyl, chlorine, or methoxy; Q: is A' and Qs is A,
wherein A' is hydrogen, methyi, or chlorine and A?is the group defined by -(Qm-(Z")-(2),
15 whereinZisCH:and mis0, 1,2 0or3, orZisNRPfand misQor1,orZis CH:NR? and m is
| Oor 1; 2'is S(0):, S{0), or C{0}; and Z* is Cs-Ca alkyl or NR*R®, and wherein R? R®, and R’
( are each independently selected from hydrogen or Ci-Csalkyl.

in one embodiment, Xi is methyl; X2 is methyl; Xs is hydrogen; and X« is methyl; W

20 is C-H; Qu is hydrogen, chlorine, methyl, or methoxy; Q2 is A'and Qs is A?, wherein A’ is

hydrogen, methyt, or chlorine and A? is the group defined by ~(Z)a-(Z')-(Z’). wherein Z is

CHzand mis0,1,2,0r 3, orZis NR*and misO or 1,0r Zis CHiNR*and misO or 1; Z'is

$(0)2, S(0), or C{0); and Z? is Ci-Cs alkyi or NR°R®, and wherein R, R® and R* are each
independently selected from hydrogen or Ci-Caalkyl.

In another preferred embodiment, D is



and X, is nethyl; X2 is methyl; X3 is hydrogen; and éﬁ},.}s Od‘&'\éhyl;_Wis

CH Q is hydrogen, chlorine, nethyl, or nmethoxy; O @B is A2 ,
wherein A is hydrogen, nethyl, or chlorine and A2 is the group defined by
- (2m(Z2)-(22), wherein Zis CH2 andmis 0, 1, 2, or 3, or Zis NR2
and mis Oor 1, or Zis CHZNR 2 and mis 5 0 or 1; Z' is S(0)2, S(O, or
C(O; and Z2 is G Ggalkyl or NR3R, and wherein R2, R3, and R4 are each
i ndependent |y sel ected from hydrggen or C1-C4 alkyl. In one enbodi nent, X,
is methyl; X2 is hydrggen,~ R ydrogen; and X4 is nethyl; Wis CGF, Q
IS hydrogen chl;qzr_r_qq w02 is A and @B is A2 . wherein A is 10
hydr ogen, nethyl, Is the group defined by -
(2xm(Z2)-(22), vvherer and mis O, or 3, or Zis NR2and

mis O or 1, or Zis CH2NRZ and mrs ) ;
and Z2 is C -C4 al kyl or NR3R4 , anﬁn%erse"%hézxz %'e%ﬁd%ﬁ ﬁg"?)ég%'gcﬁms
l ndependent,ﬂefh?ew;@ et f 00 6 RAE BhiBFin&, meddl, kil methdky; Shersrﬁf‘rande@ﬁlsmzes

of conpounds of the Eresent i nvention include the follow nhg:

M 5d( et lhyrméurﬂrlmryrz) ydrogas, hmjb‘rdh@fnsm?mﬂi and, 8} 5-the graupydefingd By e HZ).
H 4 2
et ht (3. SRErR 725 CHPARL B s o6 14200 S AR S RS0 RGPS 1707 Is GHalR gud m is

met hoxys N gngrt 1y b s{@Res(o), fop TH0); dad 25153‘ CLOratkyVoMBRIRY) arl\ir\(rBerﬂthyR:‘ Band R*
H i ndazol - 6-yl i_‘ M { 3- [(rret hyl sul fony 1) net h%l-z:ﬁ phenyl }-2,4- pyrimidined
iam ine; 2B exc {t@imenmrﬁlv:se[eﬁtadrfwwvﬁwwpr aHe/ézor 6-yl) '
arh no] - 2-pyrimdinyl }am no)-N isopropy | be n ze esu [fona md e;
5-fl uoro- M [5- (i sopropyl sul fonyl) -2-net hoxyphenyl ] - M met hyl - M (3- et hyl -

H i ndazol - 6-yl }n dndempyllinient, Xl if MReHyIGIEhydOgen; X is hydrogen and X«is methyl;
N-[5- ({5-fl uoro-4- rreth 3rreth|-1 H i ndazol - 63‘/1 a&no‘k ZWHmAdrnyl
} am no) - 2W rieChijil h@ngw rq)gerlmtdrbm@gupf arethoee G and erein

10 hydrogen, methyl, or chlorine and A% is the group defined by ~(2)n-(Z)-(Z%), wherein Z is

. CH: and mis0,1,2,0r3, orZisNR?and misOor 1, or Zis CH:2NR* and misO or 1; Z'is

S{0)z, S(0), or C(0); and 7 is C:-Cs alkyl or NR'R', and wherein RZ, R?, and R* are each
independently selected from hydrogen or Ci-Caalkyl. '

15 Specific examples of compounds of the present invention include the following:

N-[5-(ethylsulfonyl)-2-methoxyphenyi]-5- ﬂuoro—l*l‘—methyl-N“-(3-methvi TH-mdaZOl -6-
yl)-2,4-pyrimidinediamine; :

3-{{5-fluoro-4-[methyl(3-~ methyl -1H-indazol-6~yl)amino]- 2—pyrtm|dtnyl}amln0] -4-
20  methoxy-N-methylbenzenesulfonamide; o -

5-fluoro-N'-methyl-A*-(3-methyl-1H-indazol-6-yl)- M- { 3
[(methylsulfonyl)methyl]phenyl}-2,4-pyrimidinediamine;

25 3-({5—ﬂuoro—-4—[methyl(B—methyI—1H—indazol-G-yI)amino]-z-pyrimidinvl}amino)"N'
isopropylbenzenesulfonamide;

5-fluoro-AP-[5-(isopropylsulfonyl)-2-methoxyphenyl]- N-methyl- N'-(B—methyl -1H-
indazol-6-yl)-2,4-pyrimidinediamine;
30

N-[5-{{5-fluoro-4-{methyl(3-methyl-1 H—indazol—S—yI)amino]-z-pyrimidinyl}amino)-2-
. methylphenyllmethanesulfonamide;



17 June 2005 25 5-fl uoro-Mmethyl -M(3-nethyl-1

H i ndazol - 6-yi)-M[ 4- (net hyl sul fonyl ) phenyl ] -2, 4- py}—T—h'ﬂ'lﬂf—ﬁg'g?-am ne;, b5

M (3-ethyl -1 Hindazol -6-yl)-5-fluoro-Mnethyl-M{3 - [(methylsul fonyl)m
ethyl] phenyl) -2,4- pyrimdinedia mne; 10 4-({5-fl u oro-4- [methyl (3
-methyl - 1 Hindazol -6-yl )anino]-2- pyr#hi di nyl }ani no) benzenesul f onani de;
Nd-et hyl -5 -fluoro-N2-[2-nmeth oxy-5-(m ethyl sul fonyl)phenyl]-N4-(3-nethyl-1
H i ndazol -6- yi)-2,4-pyri midi ned is mi ne ; [4-({5-fluoro-4-[nethyl (3
-met hyl -1 H.i ndazpl - 6: vl ] N0l -2-nyrim di . -9.4-

N et by! et KUREE A A ARG Y R S L - [2- R AUy pHchyil-2.

i sopr opyl RFFUEPEYREYRR| | phenyl } - M et hyl - M (3- met hyl -1 H-i ndazol -
6-yl)-2,4-pyri mid fined is mne; 20 3-({5-fluoro-4-[ne

thyl (3smet yfs- yi_ﬁ]g },\E_ ﬁ‘@'mmg -lmgé .'_ ':f_‘{SG") am [’IO) - 4-
?It Egggfﬁé’? ngif% - -tzg %‘ ﬂ?{‘@?' glrﬁ“ﬁ% .lﬂg?éwgﬂ]gilybénzenesul f onam de;

N2- (3-net hyl -1 Hindazol -6-yl)-N-{3-[
(2 rrzt gyl s!JIApﬁzhbﬁmtm{hﬂeﬂwyﬂnkmgfHﬁnﬂéﬂloaﬁéﬂ%?ino]t-ﬁ- 1
, 4-di am ' : yl - N2- ( 3- met hyl -
H i ndq ol [Bé/-"y {§I-h3??‘g‘-ﬁjﬁﬁ§%ﬁﬁwfsulr€@%'yl )net hyl] phenyl }-1,3,5- 30
triazi'ne-2,4-diamne; M][5-(ethylsul fonyl)-2-nethoxyphenyl )
] - M et hylN‘Mtﬁ?r-srfmbfb-w-[2Hnbnm\;xsl-fnee7tw&utﬁorfyl)5hertyt]m‘zlaamemvmwrmdams— 35
N[ 2- met hé)l)'-f’. gyfintidRedghfis; et hyl -1 H-indazol - 6-yl)
(z_a}ri no] -1, 3,5-triazin-2-
{4-({5-fluoro-4-[methyl(3-methyi-1 H-indazol-6-yl)amino]-2-pyrimidinyl }jamino)phenyl]-
15  N-methylmethanesulfonamide; ’

5-fluoro-N-{3-{(isopropylsulfonyl)methyllphenyl }-A*-methyl-A'-(3-methyl-1 H-indazol-
6-yl)-2,4-pyrimidinediamine;

20 3-{{5-fluoro-4-[methyl(3-methyi-1 H-indazol-6-yl)amino]-2-pyrimidinyl}amino)-4-
methoxybenzamide;

4-({5-fluoro-4-[methyl(3-methyi-1 H-indazol-6~yl)amino]-2-pyrimidiny!}amino)-3-
methoxybenzenesulfonamide;
25 | |
' N-(3-methyl-1H-indazol-6-yl}-N*-{3-[(methylsulfonyl)methyllphenyl }-1,3,5-triazine-
2 4-diamine-trifluoroacetate;

2_methyl-N>~(3-methyl-1H-indazol-6-yl)-N*-{ 3-[{methylsulfonyl)methyl]pheny}-1.3.5-
30 triazine-2,4-diamine; .

AF-[S-(ethyls_uIfonyl}-2-methoxyphcnyl]-N‘émethyl-—l\?'-(ii-methy!-1 H-indazol-6-yl)-1,3,5-
triazine-2,4-diamine;

35  N-[2-methyl-5-({4-[methyl(3-methyl-1 H-indazol-6-ylJamino]-1,3,5-triazin-2-
yl}amino)phenyljmethanesulfonamide;

N-methyl-A?-(3-methyl-1 H-indazo!-6-yl)}-N*-{3-(methylsulfonyl)phenyl]-1.3,5-triazine-
2,4-diamine;
40



yl }am no) phenyl ) net hanesul f onam de; M net hyl - M ( 3- net hgl - éos
H i ndazol - 6-yi)-M|[3-( nethyl sul fonyl)phenyl]-1, 3, 5- 7 : 2, 4-di am ne;

40 17 June 2005 26 N-[4-({4-[methyl (3-nethyl -

H i ndazol -6-yl)am no] -1, 3,5-triazin-2- yé }arri no) phenyl]acetam de; 3-({4-
[ met hyl (3- rrethyl 1 Hindazol-6-yl)am no]-2- 5 pyrimdinyl}

am no) benzg| §j('r'net -1 H-indazol-6- ammo] 1.3,5-triazin-2-

M[5- (et h*ﬁ?gw@%} B RXYPh eny‘]) Rh) yl = M ( 3- net hyl -

H i ndazol yrimdi nedi am ne; 10 Mrrethyl M ( 3- rrethyl-

H-i ndazol - 6-yl)-M{3-[ (net hyl sul fonyl )nmethyl] phenyl}-2,4- pyrimdinedia
m ne; N-i gof{ucfpekhdtirdtiatrhindbzol-67idmihollb | ndazol - 6- yl)am noJ - 2- t3

pyr| mﬂ' n)ﬁﬁ:ﬁiﬂnrﬂ@?a@ﬁ%ﬁ@ﬁ%ﬂe&ﬂ%m 15 N-cyel opropyl -3- ({4-[net hyl (3
i ndazol - 6- am nol -2- pyrimidinyl}am no)benzenesul f onam de;

M RN St et

H i ndazol P -'2 pyrim di nyl }am no)phenyl] rmethanesul fonam de; 25
M {3-[ (i sopr opyI sul fonyl) net hyI ] phenyl }-M net hyl - M (3-net hyl -

H i ndagol 2 > elthyg QMo zlnétHf me,m 2.4-
m;?'hrynd' nnﬁ%ﬁidﬁ g?é&m?, met% rngw %g(;rgl e )W yilpRetiyl}-

N-isopropyl-3-({4-[methyl(3-methyl-1 H-indazol-6-yl}amino}-2-
@, pyrimidinyl }Jamino)benzenesulfonamide;
15 :

N-cyclopropyl-3-{{4-Imethyl(3-methyi-1H-indazol-6-yl)Jamino]-2-
pyrimidinyl }aminojbenzenesulfonamide;

N'-ethyl-N-[5-(ethylsulfonyl)-2-methoxyphenyl]-N*-(3-methyl-1 H-indazol-6-yl}-2,4-
20  pyrimidinediamine;

N-[3-({4-{methyl(3-methyl-1H-indazoi-6-yl)aminc]-2-
pyrimidinyl }amino)phenyljmethanesulfonamide;

25 AF—{3-[(isopropylsulfonyl)methyl]phenyl}-N‘-methyl«—N‘—(3-m€thY|'1H'i"daz‘)‘“s'yl)'z"”'
pyrimidinediamine;

N-{4-[(isopropylsulfonyl)methyl]phenyl}-N*-methyl-N*-(3-methyl-1 H-indazol-6-yl}-2.4-
pyrimidinediamine; ..
30

M-[5-(isobutylsulfonyl)-2-methoxyphenyl]-A*-(3-methyl-1 H-indazol-6-yl)-2,4-
pyrimidinediamine;

N-[3-({4-[methyl(3-methyi-1H-indazol-6-yl}amino]-2-
35 - pyrimidinyl }Jamino)phenyl]acetamide;

N-[3-({4-[ethyl(3-methyl-1 H-indazol-6-yi}amino]-2-
pyrimidinyl }amino)phenyl]acetamide;

40  AP-(2-methoxy-5-{[(5-methyl-3-isoxazolyl)methyl]sulfonyl } phenyl)-N'-(3-methyi-1H-
indazol-6-yl)-2,4-pyrimidinediamine;




30 M[5-(isobutylsul fonyl )-2-methoxyphenyl]-M(3-nethyl-1

H i ndazol -6-y1)-2,4- pyrim di nedi am ne; l\l—[3-({4-[rreliﬁyql’(ﬂ§r?r=9§(§hyl -1

H i ndazol -6-yl)am no]-2 - 35 pyrimdinyl }am no) phenyl ] acet am de;
N[3-({4-[ethyl (3-nethyl-1 Hindazol-6- yl)am no]-2-

pyri m di nyl } am no) phenyl ] acetam de ; 40 (2- met hoxy-5-{[ (5- net hyl - 3-

I soxazol yl ) nmet hyl ] sul fonyl } phenyl )-M (3-nethyl -1 H

i ndazol - 6- ¥lnetBosdy-BU{ I+fi3dinatigd-aiM-melazol 7 yJamieob205 27

4- met hoxy - dor{rhidiy(33mTRd)berize Aestifbnstaide] - 6-y1 ) ami no] -2 - pyrimidinyl
}am no) benzenesul f'onam de; M [5-(isopropylsu | fonyl)-2-neth
oxyphenyl]-Mmethyl- M(3-methyl-1 Hindazol-6-yl)- . el
2. 4-pyrini m-m'smms,u|Wylmempﬂwxsmhwﬂyﬂf}mzt%ﬂ%iwﬁ%‘m‘ fiipgtazol-6-v)
i sopropy! - Ma(@ritingdiathitd; i ndazol - 6-yl ) -2, 4- pyrim dinedi anine; 10 M (1
H i ndazol -6-yl)-Mnethyl -M{3-[( nethyl sul fonyl) et hyl ]phenyl}-2, 4-

i m di nedi ami ne; M (1 3-dinethy]-1 Hjndazol - -k oy
B e oL o BBzl B Y Aot 62

M (2, 3- di npgriwidir@diamiczzol - 6-yl ) - M et hyl - M {3-[ (net hyl sul fonyl ) net hyl ]

phenyl )- 2,4-pyrimd inedia mne; M(2,3-d inethyl-2

Hind | -6-yl)-M][5- hyl sul f 1 ).; & 5 L- 20 2,4-

e - S Wbl ST S 05 R RSHAIRCA AR - 20 2
pyrimidinediamine;

O | N*-(1,3-dimethyi-1 H-indazol—S—-yl)—N‘-methyl-AF-{3—[(methylsulfonyl]methyl] phenyt}-
2.4-pyrimidinediamine; .
15 .
M-(z.a-dimethyl-2H-indazo|-a-y|)—N*-methyi—AF-{3—[(methvlsulfonvl)methyl]phenvi}-
2,4-pyrimidinediamine;

N‘-{2,3-dimethyi-2H—indazol-ﬁ-y_l]—AF—[S—{ethylsulfon\ﬂ)-2~methoxypheny1]fN‘-meth‘/l-
20  24-pyrimidinediamine;

1-[4-methoxy-3-({4-[(3-methyl-1 H-indazol-S-yl]amino]—2-pyrimidinyt}amino)phenyl]—1-
propanone;

25  4-methoxy-N-[3-({4-[methyi(3-methyi-1 H—indazol-ﬁ-\{l)amino]-z-
| pyrimidinyl}amino)pheny‘l]benzenesulfonamide;

4-methoxy-N-methyl-3-({4-[(3-methyl-1 H-indazol-6-yl)amino]}-2-
pyrimidinyl }amino)benzenesulfonamide;

30 |
[(3-methyl-1 H-indazoI-B-yl](Z-{4—[{methylsulfonyl)methyl]a nilino}-4-
pyrimidinyljaminojacetonitrile; _
[{2—[5-(ethyisuIfonyl]-z-methoxyanilino]—4—pyrimidinvl }(3-methyl-1 H-indazol-6-

35  yt)amino]acetonitrile;

[(3-methyl-1H-indazol-6-yl)(2- {3-[(methy|sulfony|)mcthyl]anilino}—4—
pyrimidinyl}aminolacetonitrile;

40 4;methOXY'N-methY"3-({4-[methyl[3-methyI»1H-indazol-ﬁ—yl)amino]-Z—
. - pyrimidinyl Jamino)benzenesulfonamide;



1-[ 4- met hoxy-3- ({4-[(3-nethyl -1 Hindazol -6-yl)am nqgl; 2-pyrimdinyl}a

m no) phenyl ] -1- propanone; 4- met hoxy-N-[3-({4-[ rreti%i?lgéﬁg&hyl -1 :
H i ndazol -6- yfam no]-2- pyrimidiny | }am no) phenyl]benzenesul f onam de;
4- met hoxy- N -net hyl -3-({4-[ (3-net hyl -1 Hegndazol -6- yl)am no]-2-
pyrimdinyl }a m no)benzenesul fonam de; 30 [(3-nethyl -

Hindazol - 6-yi) (2-{4-[( nethylsul fonyl)nethyl]Janilino}-4- pyrimid inyl)a
mino ] acetonitrile ; [{2-[5-(ethylsulfonyl)-2-nmethoxyanilino

] - 4- pyri mi @H§g4Impthyd3rmethyl-1 Hrindhiohdayliimibe]- 25yyifradinyld amomlenzamidee
[(3-nmethyl -1 Hindazol -6-yl)(2-{3-[( rrethyl suI fonyl ) met hyl ] anilino}-4-
pyrimidinyl)a mi nolaceton itrile;

4- et h b 6- vl 2-
met hoxy - BrihBalady um& Meﬂh@%ﬁgﬁ%ﬁﬁie1%]d§ﬁﬁgp>b(005y2% ani noj -

pyrim
4- ({4- f%rretr?;whld}nxgaﬁ”& I'n ago -6yl )am no] - 2-pyrimdinyl }
am no) benzam i de; 3-net hoxy-4-({4-[nmethyl (3 -nmethyl-1 Hindazol-6-yl)

am noj - 2-  K'-pthiyhyti Al (3 el NG)-hiazsire i Afo(aulinstehylsuWori/Dineshiyi] phdn3tireiby | - 1

H-i ndazol - @righilimMibdide; met hyl sul fonyl ) met hyl ] phenyl }- 2, 4- pyrim di nedi am ne
; C10 3-({4-[(3-nethyl-1 Hindazol -6-

yl) (2-propynyl)am no]-2-pyrimdinyl}am no) benzenesul fonam de;

4- ({ 4-10met I {4-H3- memwnHQ:nd!‘bZOMagzII{B-;ﬁepmV))amnra]}]z-ﬁyrpmdlnyl}dmmd)} ami no)
benzenesul jepperesal@namide;

4-({4-[methyl(3-methyl-1 H-indazol-6-yl)amino]-2-pyrimidinyl }amino)
benzenesulfonamide;

15
N-methyl-N*-(3-methyl-1 H-indazol-6-yl)- N>~ [3-(methyisulfonyl)phenyl]-2,4-
pyrimidinediamine;

4-methoxy-3-{{4-[methyi(3-methyl-1H-indazol-6-yl)amino]-2-
20  pyrimidiny!}amino}benzenesulfonamide;

N-[5-(ethylsulfonyl)-2-methoxyphenyl]- N*-(3-methyl-1H-indazol-6-yl}-2.4-
pyrimidinediamine;

25  3-{{4-[methyl(3-methyli- 1 H-indazol-6-yl)amino]-~2-pyrimidinyl }amino)benzamide;

Ne-[4-{ethylsulfonyl)phenyll-A-methyl-N'~(3-methyl-1H-indazol-6-y})-2.4-
pyrimidinediamine;

30 N-[4-({4-Imethyl(3-methyl-1H-indazol-6-yl}amino)-2-pyrimidinyl }Jamino} -
benzyllethanesulfonamide; )

N-[3-({4-[methyl(3-methyl-1 H-indazol—ﬁ-yl]amino]-Z—pyrimidinIy}aAmino]benzyI]
methanesulfonamide;
35

2-chioro-5- {4-[methyl(3-methyl-1H-indazol-6-yl}amino]-2-
pyrimidinyl }Jamino)benzenesulfonamide;




15 M nethyl -M (3-nmet hyl -1 Hindazol -6-yl)-bP-[ 3- o

(met hyl sul fonyl ) phenyl]-2,4- pyrimdinedia mne; 4- neltjh%’i%g%—?—?4

[ met hyi (3-methyl -1 Hindazol -6-yl )am no]-2- 20

pyri m di nyl } am no) benzenesul f onam de; M# - (et hyl sul f onyl

) - 2- net hoxyphenyl] M(3 met hyl -1 Hindazol™-6-yi)-2,4- pyrimdinedia nmne;
25 3-((4-[ net hyl hy H i ndazol - 6-yl no pyrlmdlnyl}a

ni no) benzazf“&_g%r, 4(&?@thrmf(%\§}1”5mé ‘%‘Yﬁ‘???ﬁ%“ﬂf “- M (3-net hyl -

H i ndazol -Gmgymldizy amyQlbanagn Paaml‘ﬂﬁne 30 N-[4-({4-[nethyl

(3-net hyl - 1Hi ndazol - 6- yI ) am noj - 2- pyri m di nyI }am no)

benzyl ] et hapesul f th

H i ndaz I i’ Zl!f 5@ 2};%;{%?& ﬁ:f) beH W]noyz th anesul fonam de; 35
2-chl or e fenamidedazol - 6-yl ) am no] 2- pyrimd inyl
}a mi no) benzenesulfonam de; 17 June 2005 29 2-chl qQro-4-({4-[ethyf(3-

met hyl - 1 H-3-meshia- 64 baeitwiiy-methylpii-indadolr 6rminel ARy BEPAREEP) onanm de:
4- chl or o- 3-tehderfesdfdnan(i@e; net hyl -1 Hindazol -6-yl)anino]-2 - S

pyri m di nyI }arri no) benzenesul fonam de;  3-nethyl-4-({4-[methyl ( 3-nethyl -
" Hindaz I am n pyrim di nyI } am no) enze esul fonam de; 10

2- et hyP- m%thm thyl- W‘F’H’Gé‘ilo'ﬁ VgaSW’) Ol nol - 2- pyrimd inyl
} ami no) benzmlﬁ nylé)alnmcpﬂlam'rzenesulfonam!de

O 4-methyl-3-({4-[methyl(3-methyl- 1 H-indazol-6-yl}amino}-2-
pyrimidinyl }amino)benzenesulfonamide;
15
N-methyl-A*-(3-methyl-1H-indazol-6-yl)- N*-[3-(methylsuifinyt)phenyi]- -24-
pyrimidinediamine;

N-[2-fluoro-5-(methylsulfonyl}phenyl]-A-methyl-N*-(3-methyl-1 H-indazol-6-yl}-2,4-
20  pyrimidinediamine;

M-[2-methoxy-5-(methylsulfonyl}phenyl]- N*-methyl-N*~{3-methyl-1 H-indazol-6-yl)-2,4-
pyrimidinediamine;

25  5-({4-[(2,3-dimethyi-2H-indazol-6-yi)(methyl)amino]pyrimidin-2-yl }amino)-2-
methylbenzenesulfonamide;

3-{{4-[(2,3-dimethyl-2H-indazol-6-yl)(methyl)amino]pyrimidin-2-
yi}amino)benzenesulfonamide; .
30
: 2-[4-{{4-{(2,3-dimethyl-2 H-indazol-6-yl}(methyl)amino]pyrimidin-2-
yl}amino}phenyl]ethanesulfonamide;

N'-(2.3-dimethyl-2 H-indazol-6-yl)-N*-methyl-N*-{4-[(methylsulfonyl)
35  methyf]phenyi}pyrimidine-2,4-diamine;

3-({4-[[3-(hydroxymethyl)-2-methyl-2H-indazol-6-yl}{methyl)amino] pyrimidin-2-
yl}amino)benzenesuifonamide;

40  3-{{4-[(1,2-dimethyl-1H-benzimidazol-5-yl){methylJamino]pyrimidin-2-
yl}amino}benzenesulfonamide;



4-met hyl -3-({4-[methyl (3-nmethyl -1 Hindazol -6-yl)am no! - 2- %ri m i di nyl
}ani no) benzenesul fonam i de; 15 M net hyl - M ( 3- net hyl - # -6-yl)-M]3-
(et hyl sul fi nyf phenyl)-2,4- pyrimdinedi anm ne;

M [ 2-f | uor o- 5- (et hyi sul f onyl ) phenyl] - Msget hyl - M (3-nethyl -1

H i ndazol - 6-yi)-2,4- 20 pyrimdi nedi am ne; M ][ 2-net hoxy-5- (et hyl sul f ony

1) phny! 1 G e Rt ok AR Btk in g pecl am ne; 25
) S i ) .
yi ) (et hyl )YaH™ DI R3™A% ani no) - 2- net hyl benzenesul f onani de;

3-({4-1(2,3-d ipgethyl -2Hindazol -6-y |)(methyl)am. no r.imdin-2-

yi ﬁim Lg) b&E@nﬂgﬂﬁ\dﬁameﬁhs@&ﬂ-g@aﬁﬁ&émﬁlﬁ@nﬂpm #2014 i ndazol - 6-yl)
(et hyl Fanmivhisrpyelbanasinpsubfongmidem i no) phenyl | et hanesul fona i de;

M (2, 3-di net hyl - 2Hi ndazol - 6-yf - M net hyl -M{4-{ (et hyl sul fonyl) 35

met hy! | phemy({4pfi2-i(Bctiloneben2yl)-3dinathyhe H-iBd4Zol-6-yIl(Brethylaminal pwriraiging-2-

- 2- met hyl - 24 YntinélB&denbsulfisharhiet hyl )a mi noljpyrimid i n-2- yl}am
i no) benzenesul fonam de; 40 3-({4-[(1, 2-dinethyl-1

Hbenzigi dazpls: oy ¥ g BB Y BlinBRdoR @gﬁuggﬁygérﬂir%i—l ¥ AFbzin-2-

b | 'f. 06 ; -({4-1(2-b | -1-methyl -1 H
Ibgg)zi ﬁiné:ggf}-%g{‘y@?’%gr%e?ﬁsfljf%g%;wgf%%i m di n- Zf{yl 1[,%4 amegglbenzgﬁgsﬁl f onam de;
3 (L T2 o o 2 Tty S BGERT B imethyh ol 4, 8- AR o). 32
O methylbenzenesulfonamide; '

15

or a salt, solvate, or physiologically functional derivative thereof.

Typically, the salts of the present invention are pharmaceutically acceptable salts.

20  Salts encompassed within the term “pharmaceutically acceptable salts” refer to non-toxic
saits of the compdunds of this invention. Salts of the compounds of the present invention

may comprise acid addition salts derived from 2 nitrogen on 2 substituent in the
compound of formula (f).  Representative salts include the following salts: acetate,
benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate, borate, bromide, calcium

25  edetate, camsylate, carbonate, chioride, clavulanate, citrate, dihydrochloride, edetate,
edisylate, estolate, esylate, fumarate, gluceptate, gluconate, glutamate, glycollylarsanilate,
hexylresorcinate, hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide,
isethionate, lactate, lactobionate, laurate, malate, maleate, mandelate, mesylate,
methylbromide, methylnitrate, methylsulfate, monopotassium maleate, mucate, napsylate,

30 nitrate, N-methylglucamine, oxalate, pamoate (embonate}, palmitate, pantothenate,
phosphate/diphosphate, polygalacturonate, potassium, salicylate, sodium, stearate,
subacetate,  succinate, tannate, tartrate, teoclate,  tosylate, triethiodide,
trimethylammonium and valerate. Other salts, which are not pharmaceutically acceptable,

may be useful in the preparation of compounds of this invention and these form a further

35  aspect of the invention.
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15  acceptable carriers, diluents or excipients.

Pharmaceutical formulations may be presented in unit dose forms containing 2
predetermined amount of active ingredient per unit dose. Such a unit may contain, for
example, 0.5mg to 1g, preferably img to 700mg, of a compound of the formula (f)

20 depending on the condition being treated, the route of administration gnd the age,
weight and condition of the patient Preferred unit dosage formulations are those
containing a daily dose or sub-dose, as herein above re(;ited. or an appropriate fraction.
thereof, of an active ingredient. Furthermore, such pharmaceutical formulations may be
prepared by any of the methods well known in the pharmacy art. '

25 _

Pharmaceutical formulations may be adapted for administration by any
appropriate route, for example by the oral {including buccal or sublingual), rectal, nasal,
topical (including buccal, sublingual or transdermal), vaginal or parenteral (including
subcutaneous, intramuscular.. intravenous or intradermal) route. Such fo:mulations may

30  be prepared by any method known in the art of pharmacy, for example by bringing into

association the active ingredient with the carrier(s) or excipient(s).
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stearate, calcium stearate or solid polyethylene glycol can be addgd to the powder mixture
before the filling operation. A disintegrating or solubilizing agent such as agar-agar,
calcium carbonate or sodium carbonate can also be added to improve the availability of
the medicament when the capsuie is ingested.
20 | .
“ ' Moreover, when desired or necessary, suitable binders, lubricants, disintegratiqg _
agents and coloring agents can aiso be incorporated into the mixture. Suitable binders
include starch; gelatin, nétural sugars such as g'lu‘cose or beta-lactose, corn sweeteners,
natural and synthetic gums such as acacia, tragacanth or sodium alginate,
25  carboxymethylcellulose, polyethylene glycol, waxes and the like. Lubricants used in these
dosage forms include sodium oleate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, sodium chloride and the like. Disintegrators include, without
limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the like. Tablets are
formulated, for example, by preparing a powder mixture, granulating or slugging. adding
30  a lubricant and disintegrant and pressing into tabiets. A powder mixture is preparE_d by
mixing the compound, suitably comminuted, with a diluent or base as described above,

_ and optionally, with a binder such as carboxymethylcellulose, an aliginate, gelatin, or




topi cal (including buccal, sublingual or transdernah’, vagiagl or

parenteral (including subcutaneous, intramuscular, us or

i ntradermal ) route. Such formul ations may 30 be prepared by any net hod
known in the art of pharnmacy, for exanple by bringing into association the
active ingredient with the carrier(s) of3excipient(s). 17 June 2005 32
Phar maceutical fornul ations adapted for oral adm nistration may be
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polish coating of wax can be provided. Dyestuffs can be added to these coatings to
distinguish different unit dosages.

15
Oral fluids such as solution, syrups and elixirs can be prepared in dosage unit form

so that a given quantity contains a predetermined amount of the compound. Syrups can
be prepared by dissolving the compound in a suitably flavored aqueous solution, while
elixirs are prepared through the use of a non-toxic alcoholic vehicle. Suspensions can be
20 formulated by dispersing the compound in a non-toxic vehicle. Solubilizers and
emulsifiers such as ethoxylated isostearyl alcohols and polyoxy ethylene sorbitol ethers,
preservatives, flavor additives such as peppermint oil or natural sweeteners or saccharin or

other artificial sweeteners, and the like can also be added.

25 Where appropriate, dosage unit formulations for oral administration can be
microencapsulated. The formulation can also be prepared to prolong or sustain the
release as for example by coating or embedding particulate material in polymers, wax or

the like.

30 The compounds of formula (} and salts, solvates and physiological functional
derivatives thereof, can also be administered in the form of liposome delivery systems,

_ such as small unilamellar vesicles, large unifamellar vesicles and muitilameliar vesicles.
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Pharmaceutical formulations adapted for transdermal administration may be
presented as discrete patches intended to remain in intimate contact with the epidermis
of the recipient for a prolonged period of time. For example, the active ingredient may be
delivered from the patch by iontophoresis as generally described in Pharmaceutical

20 Research, 3(6}, 318 (1986).

Pharmaceutical formulations adapted for. topical. administration may be
formulated as ointments, creams, suspensions, lotions, powders, solutions, pastes, gels,
sprays, aerosols or oils.

25

For treatments of the eye or other external tissues, for example mouth and skin,
the formulations are preferably applied as a topical ointment or cream. When formulated
in an ointment, the active ingredient may be employed with either a paraffinic or a
water-miscible ointment base. Alternatively, the active ingredient may be formulated in a

30  cream with an oil-in-water cream base or a water-in-oil base.



Oral fluids such as solution, syrups and elixirs can Ee Ergg%ged I n dosage
unit form so that a given quantity contains a prede i nmount of the
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delivery systenms. - such as small unilanellar vesicles, |large unilanellar
vesicles and multilanellar vesicles. 17 June 2005 34 Liposone s can be

formed from a VedrlaYedticaPitenRebohs bdspted fomreatal cdmibstration may beenesehtodi ne
or phosphati dyi cholines. The compounds of fornula (1) and salts, solvates
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15  nose. Suitable formulations wherein the carrier is a liquid, for administration as a nasal

spray or as nasal drops, include aqueous or oil solutions of the active ingredient.

Pharmaceutical formulations adapted for administration by inhalation include fine
particle dusts or mists, which may be generated by means of various types of metered,

20  dose pressurised aerosols, nebulizers or insuffiators.

* Pharmaceutical formulations adapted for vaginal administration may be Pf&"ted

as pessaries, tampons, creams, gels, pastes, foams or spray formulations.

25 Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions which may contain anti-oxidants,
buffers, bacteriostats and solutes which render the formulation isotonic with the blood of
the intended recipient; and aqueous and non-agueous sterile suspensions which may
include suspending agents and thickening agents. The formulations may be presented in

30  unit-dose or multi-dose containers, for example scaled ampules and vials, and may be
stored in a freeze-dried (lyophilized) condition requiring only the addition of the sterile

liquid carrier, for example water for injections, immediately prior to use. Extemporaneous



pol ylactic acid, polepsilon caprolactone, polyhydroxy butyric acid,
pol yort hoesters, polyacetals , polydi hydropyrans, p%iﬁ@?%ég ryl ates and
cross-1inked or anphipathic bl ock copolynmers of hydrogels. 15
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presented as discrete patches intended to remain in intimte contact with

t he epi der:.S+ | B far I Lt Lddr® -arFal d
exanpl e, tlﬂlgﬁg%flgc\)/lgHlﬁrﬁ%?rgdd?uesﬁgﬁsﬁ%§ ngy Bé&rgﬁ\}g‘?@é&ﬁ (k)m teﬁéo pat éi‘?rby e an

I ont ophor elsblketsas general |y described in Pharnmaceutical 20 Research, 3(6),
318 (1986). Pharmaceutical fornulations adapted for topical adm nistration

may be formnulated as ointnents, creans, suspensions, |otions, powders,
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the eye or other extern tissues, for exanple nouth and skin,
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cream base or a water-in-oi'l base. 17 June 2005 35 -Pharnmaceuti cal
formul ati ons adapted for topical admnistrations to the eye include eye

oD e e e Be i SRyl of MR SOSSH it b ©
AP 8L el RO fs0 dubh, Rk auruaip or
adni ni st r @nimal, they phesisor emditiond requiringu ppatmendr ansk itsrseuerityn theapature of the
formulation, and the route of administration, and will ultimately be at thé discretion of
the attendant physician or veterinarian. However, an effective amount of a compound of
formula (i) for the treatment of neoplastic growth, for example colon or breast carcinoma,
‘15 will generatly be in the range of 0.1 to 100 mg/kg body weight of recipient (mammal) per
day and more usually in the range of 1 to 10 mg/kg body weight per day. Thus, for a
70kg aduit mammal, the actual amount per day would usually be from 70 to 700 mg and
this amount may be given in a single dose per day or more usually in a number {such as
two, three, four, five or six) of sub-doses per day such that the total daily dose is the
20 same. An effective amount of a salt or solvate, or physiologically functional derivative
{ thereof, may be determined as a proportion of the effective amount of the compound of
formula (I) perse. Itis chisaged that similar dosages would be appropriate for treatment

of the other conditions referred to above.

25 The compounds of the present invention and their salts and solvates, and
physiologically functional derivatives thereof, may be employed alone or in combination
with other therapeutic agents for the treatment of the above-mentioned conditions. In
particular, in anti-cancer therapy, combination with other chemotherapeutic, hormonal or
antibody agents is envisaged as well as combination with surgical .thera-py and

30 radiotherapy. Combination therapies according to the present invention thus comprise
the administration of at least one compound of formula (I) or a pharmaceutically

. .acceptable salt or solvate thereof, or a physiologically functional derivative thereof, and
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prepared fromsterile powders, granules and tablets. It should be

under stood t hat Tﬁ@c@tﬂﬂﬁﬁﬂ&%ﬁﬂef@ﬁmhﬁ%}]@ﬂi ARt SoRates] 6t physiologiesilyi fanetibnab

above, the fornulatiohs may include other agents conventional in the ar
havi ng r egdedvativest thereoy pad af lebstronel aiditmnal cangerdstatmgnt mﬁramraﬁ\p{)]%ﬂmﬂt%%é
suitable f (i)nr c%rm%lina%%rrrli ncio?lgcr)rﬁzltgr?‘tl?y or sequentially in any therapeuticaily appropriate
15 combination with such other anti-cancer therapies. in one embodiment, the other anti-
cancer therapy is at least one additional chemotherapeutic therapy including
administration of at least one anti-neoplastic agent. The administration in combination
of a compound of formula (I) or salts, solvates, or physiologically functional derivatives
thereof with other anti-neoplastic agents may be in combination in accordance with the
20  invention by administration concomitantly in (1) a unitary pharmaceutical composition
including both compounds or (2) separate pharmaceutical compositions each including
ane of the compounds. Alternatively, the combination may be adnmiinistered separately in
a sequential manner wherein one anti-neoplastic agent is administered first arid the other
second or vice versa, Such sequential administration may be close in time or remote in

25 time.

Anti-neoplastic agents may induce anti-neoplastic effects in a cell-cycle specific
manner, i.c., are phasé specific and act at a specific phase of the cell cycle, or bind DNA
and act in a non cell-cycle specific manner, i.e., are non-cell cycle specific gnd operate by

30 other mechanisms.




may include flavouring agents. A therapeutically effective anmount of a
conpound of the present invention will 10 depend updrlupe®@8%r of factors
i ncludi ng, for exanple, the age and weight of the aninmal, the precise
condition requiring treatnment and its seygerity, the nature of the

formul ation, and the route of admnistration, and will ultimtely be at thk

et focti ve anour G CaP EUimBRsTa: GECr JPrgirabroo gty ihe SHPURlS B sate
neopl asti GoBaaMt & phsioRyREM SuRBtichal OderRbBAS! taési BONfurmlil W inklugengieal |y
be in the range of 0.1 to 100 ng/ kg body wei ght of recipient (manmal) per

day and ndpéowisgal |y in the range of 1 to 10 ng/ kg body wei ght per day.
Thus, for a 70kg adult mammal, the actual anmount per day woul d usually be
from70 to 700 ng and this anmount may be given in a single dose per day or

nmore usual |y i 1pceliuybiefspdSi€ntdneoplvstic 4dehesinclidiug, butinot lioitedita)) of
sub-doses per day such that the total daily dose is the 20 sa An

ef f ect i ve digREALIdDT Suchs as tpaglitaxell wad eits oan%crqféiqsﬂag?f'ca\{"ﬂ? faﬂﬁ@ﬂe‘isoﬁ'éqh as
derivative,. ter I - ' : f ki
amount - of IARERE e, VndiShe dNd oA oRRAbOR BN e ShickiogE, |

dosages wand dtdaiposiap] oflucrdyrindidinks sathesns 5-fiiorobacdt drel faonatieokpmigine |
referred to above, 25 The conpounds of the presg}%t invent?i on.and their
salts andagmgtabelites sugh asnalonuringl Fudupating cetelexats, clpdrabings cméﬁ%é'lﬂ'-,

nay bese e | i.nAat i i : . fi for
(The ¢ FooTMRHHORIARR SR shiSaBaTRE R MmpiehEfl Sfth bR LimplGERch.
ant i - canc érindte@naQPT-1qcanali thet vTousidpticslt foems af efvpt-netiagpiperazino+methylerd)- or

ant i body aBents i s envisaged as wel| as conbination with surgical therapy
and 30 r adPditrihdeRedieynfi-samptathedinr api es according to the present
I nvention thus conprise the admnistration of at |east one conpound of
formula (1) or a pharnmaceutically .acceptable salt or solvate thereof, or
a physi ol ogi cal@ycyiomsid draottempeaid ugerdthéncading,abut Aot Uwmited 2008k@atinthe
use of at |east one other cancer treatnent nethod. Pr ef_(?rablé/ cotﬂ‘oi nati on
t her ap? esagents such as melphalan, chlorambucil, cyclophosphamide, ~ mechlorethamine,
hexamethylmelamine, busulfan, carmustine, lomustine, and dacarbazine; anti-tumour
antibiotics such as doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-C,
dacttinomycin and mithramycin; and platinum coordination complexes such as cisplatin,
carboplatin, and oxaliplatin; and
20
. _ {3) other chemotherapeutic agents including, but not limited to, anti-estrogens
such as tamoxifen, toremifene, raloxifene, droloxifene and iodoxyfene; progestrogens such.
as megestrol acetate; aromatase inhibitors such as anastrozole, letrazole, vorazole, and
exemestane; antiandrogens such as flutamide, nilutamide, bicalutamide, and cyproterone
25  acetate; LHRH agonists and antagagonists such as goserelin acetate and Iuprolide.
testosterone So-dihydroreductase inhibitors such as finasteride; metalloproteinase
inhibitors such as marimastat; antiprogestogens; urokinase plasminogen activator
receptor function inhibitors; cyclooxygenase type 2 (COX-2) inhibitors such as celecoxib;
other angiogenic inhibiting agents such as VEGFR inhibitors other than those described
30 herein and TIE-2 inhibitors; growth factor function inhibitors such as inhibitors of the
functions of hepatocyte growth factor; erb-B2, erb-B4, epidermal growth factor receptor

- {EGFt), platelet derived growth factor receptor (PDGFr), vascular endothelial growth factor



according to the present invention conprise the admnistration of at |east
one conpound of fornula (I) or a pharnmaceutically ac—’é@%‘l‘—%&)ﬁe‘r—salt or

sol vate thereof, or a physiologically functional derivative thereof, and
at | east one ot her pharmaceutically active agent, 5 preferably an
anti-neopl astic agent. The conpound(s) of3*fornmula (1) and the other
pharmaceutical ly active agent(s) may be adm nistered together or separately
and, when rectpitov (VEGFR)cbtBathaatiadsy d‘e:ttirmedir&ytr&(masens|nvnhtimneod|§IIEy2,@md other

sequentlally in any order. The anounts of the co Ceis(lﬂﬁé w mul
and the ot Mpswﬁdeééambttam guchcasi pelingispendant igh 'tPﬁ |3ét‘? 0
adnm ni stratlmgg W Il be selected in order to achi eve the desired 10

conbi ned therapeutlc ef fect The conmpounds of the Fornula (I) or salts,
sol vates, or physiologically functional derivatives thereof and at | east

one addltlonal ncer tre n{ ther may, be .on
concomi Pantly ocl%ge%ﬂi'éﬂﬂ‘ﬁ" Fln‘? ft":’FIT'%“‘Iy % ﬁja%gﬁt?oi‘%l? X%‘gﬁmﬁ?l Eq ﬁ‘g' S
conbi nat i onyeidtves W\ﬂe@ft BRI behiBldd A ants cS‘Ph&Fwty'a@ a0RSuIEShRRILITM of thee

ot her anti- cancer erapy 1s at |east one di tional chenot herapeutic
t her apy i ngratdimijnased/FGFRS andtifsefifeof oatelbatad teelb tiaesawhosergsowtals dependgahen The

adm ni stra Lnation. of a conpound of formula (1) or salts,
sol vat es, MEE%EME Og‘F'gE‘Fr@é‘F P?"F‘Unct i onal derivatives thereof “with ot her
anti-neopl astic agents may be in conbination in accordance with the 20

I nvention by adm nistration concomtantly in (1) a unitary pharnmaceutical
(fgﬁposiwl on i ndhedpregerdtotitventiopothuss atso pmwwpgﬂmpeumd?atﬂfraf%mmacaﬂ) and

conp05|t|on each | udi n f the ,conpoynds

conbi nat i orﬁ’ AEgACHY '?8% ﬂ?“{—ﬁ@l’g“d salfs) 1o fUM3LE n? #'efaeogec?h ﬁ'ﬁﬁ@f"g}/giﬁn efrUE1 %rll’aél n
one ant | - nGRRlaRed thedBH ol usRUfT Medicar aﬂ:réw SindapatGbiIBnp A ahe temat of
vice versa. Suc sequentla mnistration may be close in tine or renote
in 25 ti e disArders medipteddtyi inappyepriate NagFR2aubétyant i - neopl astic effects in a

cell-cycle specific manner, i.e., are phase specific and act at a specific
phase of the cell cycle, or bind DNA and act in a non cell-cycle specific

xgﬂgmﬁs Imse . AffRe WBpF6priate YEGERS ANty rRfRRY RPRéraintis Ay VBGFRE betivity that
deviates from the normal VEGFR2 activity expected in a particular mammalian subject.
Inappropriate VEGFR2 activity may take the form of, for instance, an abnormal increase in
activity, or an aberration in the timing and or control of VEGFR2 __at;tivity. Such
inappropriate activity may result then, for example, from overexpression or mutation of

20  the protein kinase or ligand leading to inappropriate:or uncontrolled activation of the
receptor. Furthermore, it is also understood that unwanted VEGFR2 activity may. rside‘ in .

an abnormal source, such as a malignancy. That is, the level of VEGFR2 activity does not

have to be abnormal to be considered inappropriate, rather the activity derives from an
abnormal source. In a like manner, the inappropriate angiogenesis referred to herein is any

25  angiogenic activity that deviates from the normal angiogenic activity expected in 2
particular mammalian subject. Inappropriate angiogenesis may take the form of, for
instance, an abnormal increase in activity, or an aberration in the timing and or control of
angiogenic activity. Such inappropriate activity may result then, for ‘examp!e. from
overexpression or mutation of a protein kinase or ligahd leading to inappropriate or

30 uncontrolled activation of angiogenesis. Furthermore, it is also understood that unwanted

angiogenic activity may reside in an abnormal source, such as a malignancy. That is, the



17 June 2005 38 Anti-neoplastic agents useful in conbi natiorbﬁg'th t he

conpounds and salts, solvates or physiologically fu rivatives
thereof of formula I include the following: 5 (1) cell cycle specific
anti-neoplastic agents including, but notusupimted to, diterpenoids such as
paclitaxel and its anal og docetaxel; vinca al kal oids such as vinblastine,

et oposi de el YRERKERle A%ty Booh Al e SBhARART Yo hA P IEUFRZRGre

f 1 uor odeoxy wther the aptivigndérivet flaal ard sthodusisoarceal | opurinol, fl udurabi ne,
met hotrexate, cladrabine, cytarabine, 10 nercaptopurine and thioguanine;
and canpt ot heci ns such as 9-am no canptothecin, irinotecan, CPT-11 and

the various opt im@)';;_rézsgﬁmv f rﬁt’sﬁf’f’e&?{% gc{m&ws%!rmmdmmmg. or inhibiting

10, 11- et hyl enedi ox canpt ot heci n; cyt ot oxi ¢ cheriot her apeliti ¢ agent’s
i ncl udi rfy, WEGFRofor Ithaiprewkntion aakifoyltetment dbdisgrdntssreiafiech tagniegitlakedl WEGFR2

chl oranbuci |, . .ycl ophospham de, nech] oret ham ne, .hexanet hyl nel am ne,.

busul fan, carH ;fneﬂaftiglﬂﬂrstthﬁépmaﬂ@daé_tfat?"saafme? RNETION FAB AR BEnbT Bt s
such as doxﬂE%cﬁt Nof LBHIAMYSnY: OP%P@J GlLRhednte UBRE | ddmpBLh @M the Coresent
dacttinonycin and mthramycin; and platinum coordination conpl exes such as
ci splatin, invemtiomptantbenused o peosddd giditivierar spmatgiRtic ¢8cts wildr cectatmaxistisg £pBERTI ¢
agents i ncl ydi n(ggw but not limted t anti - est rOﬁens as . tanpxi fen

: h
toreni f ene, S0 rf’@'ﬁé,anerré‘iﬁéﬁ??véﬁ’@?%r"& Y68 JRYEHRE, efrg?%égg‘?sf Oh EREAIE Rt
vr];r}gest e @#&énﬁﬁé’?ﬁéi@??n& PM¥ddohor s such as anastrozole, Iletrazole,
Q :

azole, an exenmest an ant 1 androgens such as flutam de, nil utam de,
bi cal ut am de,. and cyproterone 25 acetate; LHRH agoni sts and antagagoni sts

i bi Tors such TR SRR P ane Ristent imsnto ks uretal B He it o SHE'SHSC
mari mast at | map Gida0SCHRARIISmahiE WARE Rl 8R4TaORASA B telli@rOfroliferation in the
area of disorders associated with neo-vascularization andfor vascular permeability
15 including blood vessel proliferative disorders including arthritis and restenosis; fibrotic
disorders including hepatic cirrhosis and atherosclerosis; mesangial cell proliferative
disorders include glomerulonephritis, diabetic nephropathy, malignant nephrosclerosis,
thrombotic microangiopathy syndromes, proliferative retinopathies, organ transplant
rejection and glomerulopathies; and metabolic disorders include psoriasis, diabetes meliitus,

20  chronic wound healing, inflammation and neurodegenerative diseases.

A further aspect of the invention provides a method of treatment of a mammal
suffering from a disorder mediated by inappropriate VEGFR2 activity, including susceptible
malignancies, which includes administering to said subject an effective amount of a

25  compound of formula (i) or a pharmaceutically acceptable salt, solvate, or a physiofogically

functional derivative thereof. In a preferred embodiment, the disorder is cancer.

A further aspect of the invention provides a method of treatment of a mammal
suffering from cancer, which includes administering to said subject an effcctive amount of
30 a compound of formula (I) or a pharmaceutically acceptable sait or solvate thereof, or a

physiologically functional derivative thereof.



receptor function inhibitors; cycl ooxygenase type 2 (COX-2) inhibitors such
as cel ecoxib; other angiogenic inhibiting agents su JuneJOBBR i nhi bitors
ot her than those described 30 herein and TIE-2 inhibitors; growh factor
function inhibitors such as inhibitors of the functions of hepatocyte
growth factor; erb-B2, erb-B4, epidermal drowth factor receptor {EGr),

pl atel et derived growmh factor recepto POGFr), vascul ar endothelial growth
factor 17 June 2Affufth@Oaspecept ahe (pr&ehRinventiberprovides titeouse desctrdnlun:dmﬂnoft he

present inventi or}l and Tl E-2; and other _tyrosine kin i.nhi b| S.uc
n

22 [ as
cyclin depdRfBwe (Inpri Bipharraacsytieallysaccentpble salg or cejate ﬁﬁﬁqo& Plo? ??1'831 ¥
conpounds %”ﬁer eop@n\(a'tme %(ﬂ’féiﬁlnﬁ $he ﬁrﬁg Yaties ofAdmedi¥arh&l o@ ¢ trf‘:M'f'rRIn't eral

derivatives t are believed to ve anticancer activity as a result
of i nhi bi t idisoradr chheacterized y rinkipneréatd/FEERR antivityt dn affireterred emheidiegrddtheel |
i nes ose wath IS dependent on VEGFR2 protein kinase activity. 10 The
pr esent n\pé%’f S $ANG8™- al so provi des conpounds of formula (1) and

phar maceut ically acceptable salts or solvates thereof, or physiologically
functional derivatives thereof, for use in nedical therapy, and
particularly in A Herthereaspeenof dhie pdéssot thaestiongrevides thy lﬂiﬁa?fp? spmpgued of

VEGFR2 activit 5 The,in riate actiyvity, ref h

any. VeGERe Y ai(lyor 1 gbar ey Gy ettt st dF selrieRst A bR EED, o
in a parti quhfﬁrongﬁam}am@ tﬁbﬂ%bfé% th%@?éh@%%'@ﬁ@rﬁ@@iﬁ?en@%f Wid Yreftent ajfe

t he form of | nst ance, an abnor ncrease in activity, or an
é_@erraﬂOon cancdrlaedmamn@tatnmomrs control of VEGFR2 activity. Such

i nappropriate activity may result then, for exanple, from overexpression or
mutation of 20 the protein kinase or Iigand | eadi ng to inappropriate -or

uncontrol | ed actyyy %érﬁﬁlapt‘e I‘Wﬂ LRSI with dr édiRpdtmEcof the prsditsiavention is

under st ood that unwant ed act|V|ty may reside in an abnormal source,
such as a rmilcaglwarhynanﬂbmhgl s, the level of VEGFR2 activity does not have
to be abnormal to be considered inappropriate, rather the activity derives
from an

15 In another embodiment, therapeutically effective amounts of the compounds of
formula {I) or salts, solvates or physiologically derived derivatives ‘thereof and agents
which inhibit growth factor receptor function may be administered in combination to a
mammal for treatment of a disorder mediated by inappropriate VEGFR2 activity, for
instance in the treatment of cancer. Such growth factor receptors include, for example,

20  EGFR, PDGFR, erbB2, erbB4, VEGFR, andfor TIE-2. Growth factor receptors and agents that

inhibit growth factor receptor function are described, for instance, in Kath, John C., Exp.

Opin. Ther. Patents (2000) 10(6):803-818 and in Shawver et al DDT Vol 2, No. 2- February

1997.

25 The compounds of the Formula (I} or salts, solvates, or physiolegiéally functional
derivatives thereof and the agent for inhibiting growth factor receptor function may be
employed in combination concomitantly or sequentially in any therapeutically appropriate
combination. The combination may be employed in combination in akccordance with the
invention by administration concomitantly in {1) a unitary pharmacéutig:ai composition

30 including both compounds or (2) separate pharmaceutical compositions each including

one of the compounds. Alternatively, the combination may be administered separately in



abnormal source. In a like manner, the inappropriate %ngl oggﬂg’sl s referred
to herein is any 25 angiogenic activity that deviate nor mal

angi ogenic activity expected in a particular mamrmalian subject
| nappropri ate angi ogenesis may take the fgrmof, for instance, an abnornal
increase in activity, or an aberration in the timng and or control of

angi ogeni c | VIEY. ' ropeiate LV | 8
xanpl e roaduhis matEk AR oRElS Ao e st RS Bftér ol or viciverse
| eadi ng t o $uvhppgeptiabidmialstrdfob Mg bercidsk édl tidmt drwatotmindimangi ogenesi s.

Furthernore, it is also understood that unwanted angiogenic activity may
reside i-n an abnornmal source, such as a malignancy. That is, the 17 June
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at her oscl erpo |'§{08%|§aﬁlugrgﬁﬁéi§%ﬁﬁg% #&gﬁt %@eﬂadﬁsor ders incl ude

gl onerul onephritis, diabetic nephropathy, malignant nephrosclerosis,

O L G Rat L 2 B3 BBk W 5 AR5 s 15
i ncl ude psQLLARLRd ofbRGILE), BFL!shit Woivate or physiologically functional derivative thereof
in the preparation of a medicament for use in treating a disorder in a mammal, said

disorder being characterized by inappropriate angiogenesis. In one embodiment, the

inappropriate angiogenic activity is due to at feast one of inappropriate VEGFR1, VEGFR2,

20 VEGFR3 or TIE-2 activity. In another embodiment, the inappropriate angiogenic activity is

[ due to inappropriate VEGFR2 and TIE-2 activity. In a further embodiment, the use further

includes use of a TIE-2 inhibitor to prepare said medicament.

The combination of a compound of formula (1) or salts, sotvates, or physiologically

25  functional derivatives with a TIE-2 inhibitor may be employed in combination in
accordance with the invention by administration concomitantly in (1) a unitary
pharmaceutical composition including both compounds or (2) separate pharmpceutical.
compositions each including one of the compounds. Alternatively, the combination may

be administered separately in a sequential manner wherein one is adminisgered first and

30 the other second or vice versa. Such sequential administration may be close in time or

remote in time.



20 chroni c wound heal ing, inflammation and neurodegenQ’r 3tiv§ EI seases. A

further aspect of the invention provides a nethod of of a manmal
suffering froma disorder nedi ated by inappropriate VEGFR2 activity,

i ncl udi ng susceptible malignancies, whicfyincludes adm nistering to said
subj ect an effective anmount of a 25 conpound of formula (1) or a

phar maceuti cal | yr,ac I - . r Q) OQ f tnal
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I nventi é6n pixamipkes t he use of a conpound of formula (1), or a

phar maceutical ly acceptable salt or solvate thereof, or a physiologically
functional derivative thereof, in the preparation of a nedicanent for the
treatnent of a ' L zedmbyini \ e 6F iméthotds | N
a preferred enbo%il%\‘{*,ﬂg toﬁggﬁﬁ%ﬁ)g}g?@egl' Ing @EﬁfmAﬁﬁagr%@ﬁgspegt of the
present i niaowhoin tieonitdsfs ofghriclsyatiakis aascsanfocthdinopart foyr thel follow)ng synthgsis

h i cal | bl | | her epf .. . i i cat |
PUnct | onal sGarmesaBraRtolbdhelowing Schamst aisavustptsy e EimBe B B PO gl .
:@at maRt  Qfut itYs Q%ﬁfze@qﬂ?ﬁ?#kgmﬁné%%ﬁily TS tEBeTRY theakiiled Bgisan to

atnment wth a conpound e present I nvention is ty&i cally a human
bei ng. 15 Ipnepmneichmpormdsos foemula () énchpting compoyndsf ofeformute Glod: @of It e

conpounds of formyla (1) .or salts, solvates gr .ghysiol.agicall. Y
deri vati veiso m@wedaﬁwtag&lt qf %ﬁ%!meﬁrf%?f@egmﬁﬂ?% HR ?'ﬁ’é%g@c‘?r%t
functi on A0 B S RS e i LBt 8 re NBAPRYed Whehd Gateny inf a
di sor der %?@&é@d @%aﬁ%r%&kl{ﬁg%@ggﬁei ty, forv .
accordance with general principles of chemistry. Protecting groups are manipulated
15  accerding to standard methods of organic synthesis (T W. Green and P. G. M. Wuts (1991)
Protecting Groups in Organic Synthesis, John Wiley & Sons). These groups are removed at

a convenient stage of the compound syntIzesis using methods that are readily apparent to

those skilled in the art. The selection of processes as well as the reaction conditions and
order of their execution shall be consistent with the preparation of compounds of formula

20  (I). Those skilled in the art will recognize if a stereocenter exists in compounds O_-f formula
(). Accordingly, the present invention includes both possible stereoisomers and includes
not only racemic compounds but the individual enantiomers as well. When a _co_mpound is
desired as a single enantiomer, it may be obtained by stereospecific synthesis or by
resolution of the final product or any convenient intermediate. Resolution of the final

25  product, an intermediate, or a starting material may be effected by any suitable method
known in the-art. See, for example, Stereochemistry of Organic Compounds by E. L Eliel,
S. H. Wilen, and L N. Mander {(Wiley-Interscience, 1994).

Compounds of formula (Il), wherein W is C-H, can be prepared according to the

30 synthetic sequence shown in Scheme 1 and further detailed in the Examples section
following. Typically 2,4-Dichloropyrimidine (1) undergoes a disptacement reaction at C4

. -with an appropriate aminoindazole {A) to provide the 2-chloro—4—arylamipopyrimidine



instance in the treatnment of cancer. Such growth faci;ﬂr! re&&&%ors i ncl ude,
for exanple, 20 EGFR, PDGFR, erbB2 , erbB4, VEG-R -2. Gowh
factor receptors and agents that inhibit growh factor receptor function
are described, for instance, in Kath, Joffh C. Exp. Opin. Ther. Patents
(2000) 10(6):803-818 and in Shawer et al DDT Vol 2, No. 2February 1997.
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manner wherein one IS mnistered first and the ot her second or vice
versa. Suirdatsd eMithnin aWIaﬂmerﬁ: $ madimilar faslyiobascibose to rprovide thy corepatre o
time. In ot her aspect, of the present invention, there, i rov ed.a
method of TOF@HE M) wl@,ersln&ﬁ4stérru%qwmmg&nwdmpept@gﬁhcw@@ii g%ésdl‘%ft ed
by i nappr e AW i a
her apout | oy FoiaREl ROBRCH: Tacorii HEAtn BRIV FIeY (oS iR m‘*‘?“é‘?“’ﬁ“’s‘au
ol vatlé oreprgeﬂltorrﬁ‘gbcﬂtlsoéftﬁmﬁtﬂ\eﬂmlredepmdmﬂt.l ve thereof. 1n one
@rbodi ment, the inappropriate angiogenic activity is due to at |east one of
i nappropriate VEGFRI, VEGFR2, VEGFR3, or TIE-2 activity. In another
enbodi nment Cf(@ 30 inappropriate angiogenesis is due to inappropriate
VEGFR2 andg 5 activity. In a further enbodinment, the nmethod further
includes admnisteripg a therapeutically effectiveX amount of a TIE-2
i nhibitor along withfthe conpoliRds of forrmula (1) g}~gdaks,* sol vates or
physi ol ogically f mnal der | her eof . Pri&f ef tde disorder is

a

cancer. 15 I n anot r/ scpec‘t o] ﬁienf |ﬁ"vent i/'t!)n, he¥e*is provided
the use of a XAy
|
! A NéI\CI
X,
N/

N
e f

B c Formula Ul (X4 = H)




conmpound of forrmula (I), or a salt, solvate or physi ol ogi cal lé functi onal
derivative thereof in the preparation of a nedi cane in treating

a disorder in a mammal, said disorder being characterized by inappropriate
angi ogenesis. In one enbodi ment, the inggpropriate angiogenic activity is
due to at |east one of inappropriate VEGFRL, VEGFR2, 20 VEGFR3 or TIE-2
activity. | ég. enbodi nent, the inappropriate angiogenic activity is
due to inaﬁﬂ?%g? te VEGFR2 and TIE-2 activity. In a further enbodi nment,
the use further includes use of a TIE-2 inhibitor to prepare said

medi canment The conbi nati on of a conpound of forrmula (I) or salts, solvates,
or physiol ogicallyx, 25 functional derivatives with_a TIE-2 inhibitor may be

enpl oyed i n conbi na}d | whaccordance with ehtion by adm nistration
concomtantly in ( itgry pharnmaceut F‘R:
conmpounds or (2) seldarate whar na®G:P cal

0%j tipggd i ncl udi ng bot h

rrp05|t ons etwiing gedtddi ng one
of the conpounds. A temgathyvely, the conb? y be adm nistered
separately in a sequenti gl nner wherein one i s thdpd ni stered first and 30

t he ot her second or vice 1 Such sequential adMi ni®tration may be cl ose
intime or rempte in tinme. 17 June 2005 43 Thexgompounds of this invention
may be made by a vari et)P of nethods, including gstandard chem stry. Any

previously definad variable will continue to hav® the pr VI ously defined
nmeani ng unl ess ot Berwkge* ndi cated. @l lustrativege Synthetic net hods
a,te set out bel dw & hgp speci npounds o?‘ ?éentl on,are

pared in the FKINAG N5 “‘Exanpl e j(zlgenera f or muJa &I)
(II) (rrr), a I V)H be pre rrethods t of
organi ¢ synthesis S8“s % t¥rth in pakt by the follown ‘smh d_ schemes.
General ly, the foll ow Nty mes are illustrated using c8npdfundf of formul a

(I'l), 10 but it is recognized that such schenes are easily adaghabl e by the

skilled, artisan, prepare compounds of formul a glhu ,|mgmdnpg conmpounds
of forrrula (111) ang%‘@mp@ i's @ -

Compounds of Formula (1), wherein W is C-F, can be prepared according to the
synthetic sequence shown in Scheme 3 and further detailed in the Examples section
following. S-Fluorouraci! (2] is converted to 5-fluoro-2,4-dichloropyrimidine (3) by
treatment with POCls. The remaining steps in the synthesis of compounds of Formula (mn, |

10 . wherein W is C-F, are parallel to those described above in Scheme 1 andfor Scheme 2 )
Compounds of formula (1}1), wherein W is C-F, can be prepared by using. 5-fluoro-2,4-
dichloropyrimidine (3) with appropriate adaptation of Scheme 10 following, such

adaptation being within the purview of those skilled in the art.



al so recogni zed that in all of the schenes described_below_it is well
understood that protecting groups for sensitive or #@d@l‘—‘f’—\?@—éroups are
enpl oyed where necessary in accordance with general principles of
chemistry. Protecting groups are mani pul @&%ed 15 according to standard

met hods of organic synthesis (T. W Geen and P. G M Wits (1991)
Protecting ¥§/AE 3 n Organic Synthesis, John Wley Et Sons). These groups
are renmoved at a convegni ent stage of t he conmpound synt hesi s using nethods

that are readily appargnt to those skift led in the art The selection of
processes as wel | aSﬁmurea@Dmn cbﬁiﬁl&hons and / of their execution

shal | be consi stent t he prepar atf onfof conply f ormura 20 (1).
Those skilled in the d!t Rill recogni 2e7 <ﬂa st pocente?zeX|sts in
conmpounds of formula (I1). Accordingly, the pres i nvention includes both
possi bl e stereoi soners2and includes ndt only racenlé conpounds but the

i ndi vidual enantioners as well. Wen a conpoqu is desired as a single
enantioner, it may obtaiggd by stereospecific n sis or by

resolution of the fi tct or any convenﬁ%iliiﬂigfnediate. Resol uti on
of the final 25 pro iR} er meadSeE@e tor aw rgomat agi al may be
effected by any sui metthod Mﬁﬁﬁﬁ:IﬁDtheghrt,See f@r e amgle, S
tereochem stry of r)‘ganlﬁ ounds by E. L Eliel, > n,” and L N.

Mander (W1 ey- Intersciencg, 1994). Conpounds of fo e~yherein Wis
-H, can be prepared accor g¢o the "~ 30 synthetic sequgnce shown in

heme 1 and further detailed in the Exanples section foll ovﬁ‘ng Typically
2,4-Dichl oropyrindine (1)Bundergoes a di spl acenent Ferealel!i on at C4 with an
appropriate am noi ndazole (A) to provide the 2-chl oro-4-
aryl am nopyri m di ne 17 June 2005 44 0 derivative (B). For corrpounds of

formula (1), Wegkfonddof Fofmsls QUL Whefeih LWt |B€N ca‘ﬂ' B& lpprar@nbecaldifg thb the

carried out with an appropriate arylam ne rovide the_ conpound of
For mul a5 (| B\)ntheﬁms@;unna(ﬂsh{sumymriugetne Wandrﬁnlathev failedoin thenp@mpRs wrtion

\llz\,qp'[ hrru:jia_ § ' %] wher 4~D|c ic;rg-{,]?? -tst} zqrrlggf)nis trggtgcr!%l hr'afin .'9' I?iﬁlme tsmt£ 'Eaftﬁﬂe

solvent [e.g.. CHsCN) to afford the a chlorotriazine E. Compound E is further treated with
arylamine A (X« is H or alkyl) to provide the compound of Formula {11). Compounds of
formula (1lf), wherein W is N, can be prepared by using 2,4-Dichioro-1.3,5-triazine {4) with

10  appropriate adaptation of Scheme 10 following, such adaptation being within the purview
of those skilled in the art. '




5 Bicarbonate to affect BOC protection at N of the indazole _(Schene 2).

Subsequent

N4- al kyl - 2-chl oropyri mi dine D, which is

N- al kyl ati on under standard conditions a
treated with an arylamine Cin a

simlar fashion as above to provide the gpnpound of Fornmula (11), wherein

X4 is not

facilitate

is further
X, 1C Q
N N Noni

10

hydrogen. I n exceptional cases, BOC deprotection is not fully
gc}f%"}éh‘?’e di spl acenent reaction and the initial reaction product
Xposed to TFA or HCl to afford the desired product SCHEME 1

BA CA Q Formula Il (X4 = H 17 June 2005 g? SCHEME 2 U X

4 (BOC)20 H | B H Q,
> j¢( — "t/L\“N o
“\uél\m N H kN/ N H
Q, H Q,

4 c ) E
X,

X
A H Q % 'N{/ECE X,
'N N 2 Y X ) /N N Q,
"\ = LA X — X% J\\ H @,
NN H N N . : NI j’\
H Q xz, I\ “ H

N
N H

Formula i

The aniline moieties of Formula {I), depicted as structure C in Schemes 1,2 and 4
above, are available through multi-step organic synthesis familiar to one who is skilled in
the art. The following schemes illustrate the methods that can be used to derive the
anilines of structure C, which are incorporated into compounds of Formula {l) of the

t

present invention.

As shown in Scheme 5, the appropriately substituted meta- or para-NO:

"benzyiaminc can be condensed with an alkyl- or arylsulfonyl chloride under suitable

15

conditions (e.g., triethylamine, CHzCl} to provide a sutfonamide F. The NO: moiety of F
can be reduced using SnClfconc. HCl or by hydrogenation (e.g.. 109 Pd/C in 'metha‘nol] to .
provide the desired aniline. Other embodiments of the present invention can be derived

from anilines that are prepared as shown in Scheme 6. A nitro-substituted benzyl chloride

G is converted to a sodium benzylsulfonate salt H by reaction at elevated temperature

20

with Na:SOs in a H20fdioxane mixture. Treatment of H with SOCI2 {cat. DMF/CH:Cl)
provides the corresponding sulfonylchloride I, which can be treated with an amine to
provide a sulfonamide J. Reduction of the nitro group in J can be accomplished in similar

fashion as described above in Scheme 5.




D(X4isnot H 5d d Q CX base al kyl ati ng agent éxéi g) Forrmula 11
(X4 is not H Conpounds of Formula (11), wherein Wi be prepared

according to the synthetic sequence sho in Schenme 3 and further detailed
in the Exanples section follow ng. 5-Fluorouracil (2) is converted to
5-fluoro- 2,4-dichloropyrimdine (3) by treatnent with POCI3 . The

remai ni ng steps in the synthesis of conpounds of Forrmula (lI1), 10 wherein W
is CGF, ar kel to those described above in Schene, t and/or Scheme 2.
Conpounds of ‘tornula (l111), wherein Wis CF, can be prepared by using
.5-fluoro-2,4- dichloropyrimdine (3) wth appropriate adaptation of Schene
10 foll ow ng, such adaptation being within the purview of those skilled in

the art. 17 June S§=°‘2 Y@M Of) oL, or @[/\ SOR,
Hy PdIC
oM

{meta or para)

SCHEME 6

O @/\ NaiSOs @f\so,ua 800k Q\so Ct

G (meta orpara)

HNR3R4 SO, NR,R see Scheme 5 0. NRaR
—_—
o J

Scheme 7 depicts the synthesis of other anilines of structure C that are useful in

10 the preparation of compounds of Formula (). An appropriate thiolate anion undergoes a
displacement reaction with a nitro-substituted benzyl chloride G to provide a benzylic
sulfide K. Oxidation of the sulfide, for example with mCPBA, provides the corresponding

sulfone, which is then reduced by standard methods to the desired aniline C.

15  SCHEME 7 S
@f\cn R'SNa ©/\SR1 3 oheme sozR1
——— —r Y-
O,M ozN H,
G (meta or para) K c

Scheme 8 depicts the synthesis of other anilines of structure C that are useful in
the preparation of compounds of Formula (I). The 2-methoxyacetanilide undergoes
20  chiorosulfonylation under standard conditions to provide the expected arylsulfony!

chloride L. Amination of L with an amine affords a suifonamide, which is hydrolyzed



-

A3l. Q a X Fornmula Il Conmpounds of Fornula (11), wherein Is N, can be

prepared according to the 5 synthetic sequence sho = 4 and

further detailed in the Exanpl es section follow ng.

2,4-Dichloro-1,3,5-triazine (4) is treatggd wwth an arylamne Cin a

suitable solvent (e.g., CH3CN) to afford the a chlorotriazine E Conpound
r

Eis further treated with —arylamne A (X4 i.s H qgr t r.QVi .
conpound of’"%r%f%”@% 59"%‘?%0%@( vige t"‘? ﬁF%Pdmﬂl'\ela# t%'\l/\}iseer. |(e?‘_i tﬁ'e\ﬁy%@%ﬂ% tagan
be prepar eghRyouhdls BE Farnfliia m’_chl oro-1,3,5-triazine (4) with 10 appropriate
adaptati on of Schene 10 foll ow ng, such adaptation being within the purview

of those skilled in the art 46 17 June 2005 47 SCHEME 4 CI AN ~NACI 4 0,
C X QX

SCHEME 8
OMe OMe
OMe
AcNH 1. HNR3R4  H,N
AcNH CISO,H 2. H,0*
———— ———
50.¢l SO,NRR
c
5 L

Scheme 9 depicts the synthesis of other anilines of structure C tha? are useful in
the preparation of compounds of Forn]ula {). The para-methoxy sulfeniinide M can be
prepared as described in the prior art.  Mitsunobu-type substitution with an alcohol

10  provides the phenyl sulfide N. (In certain cases, one who is skilled in the art will recognize
that the same phenylsulfide N can be derived by alkylation of the para-methoxy
thiophenoxide anion with an alkyf halide) Oxidation of sulfide N affords a sulfone 0,
which undergoes nitration to provide the methoxynitrosulfone P. Methoxynitrosulfone P

is reduced as already described by the earlier scheme to the aniline C.

15
SCHEME 9
OMe OMe OMe
5&1 NalO,
E —— g
o
mCPBA
o 0=
~N g 050, N /B
o
M N
o ,
Me
NH,NO, OMe snCl,
TFAA O,N con HCH H,N
THF diglyme
—— —————
O O~



A 3 Formula Il 0, The aniline noieties of Fornula (I)T depictgd as
structure Cin Schenes 1, 2 and 4 5 above, are avai ugh

mul ti-step organic synthesis famliar to one who is skilled in the art The
foll owi ng schenes illustrate the nethodsot hat can be used to derive the
anilines of structure C. which are incorporated into conmpounds of Fornul a
(I') of the present invention. 10 As shown in Schene 5, the appropriately
substituted neta- or para-NO2 benzyl am ne can be condensed with an al kyl -
or arylsulfonyl chloride under suitable conditions (e.g., triethylam ne,
CH2Cl2) to pr S | d
usi ng SnCl12f Coga'\éhgﬁ?_ép CH:P 'cgi/&{? gﬁgh é'rsia %8%?"'1?& &t%é@hg: l%ﬁs@%ﬂ&tﬁt‘ggﬁ? to

provi de t hetrd@dazofd @Niuhilérgoed Xt d1Rflatiard OBl memt apmbpmite mlq@etmg iageeit fe@s can
be derived 15 fromanilines that are_prepared

ni t r o- Subdfimetiviaxopiiny jatraflousogate, tigthylexniyp ttggaé]l{prgbgfatﬁ E}ﬁpgﬁ hahdeﬁ‘ to
b | sul f [
aeugﬁlgu o gﬁ\gaeemeils%?awl#é( ﬁ@h{i% &[ %eﬁﬁ@ﬂ%ﬂcﬁf gf@ﬁft?c; gfdu d@ st%lﬁ%ﬁ@ in

provi des tdapdiciens €590 BHCRY aqaebdsoawmdc bi ovooelePd|C, mtbdmai.aan’lnmmwmafoemant h
an amine to provide a sul fonam de J. Reduction of (g 6 F‘ﬁ’ |n can
be acconplfpiawed b cendensation witht 2dtdiehoreayiiraising praidss & v 17

June 2005 A‘h8<yla 1on oWﬁe g?saryfamme m{_rjogén linder appropriate alkylation condltlons (e.g. Mei
O 10  Cs:C0s, DMF) affords intermediate T, which undergoes subsequent condensation with an
- appropriately substituted aniline to provide the compound of Formula ().

SCHEME 10

1. NG, group
reduction

08 Tk ftéi@

\N/I\GI

15 Certain embodiments of the present invention will now be illustrated by way of

example only. The physical data given for the compounds exemplified is consistent with

Fonnula il

the assigned structure of those compounds.



(meta or pars) 5 RsS®2C r/\\y ~ SOR Snd3 ~ Hi Et.N
Pd/C ~\N N H SCHEME 6 0 Na2SC3 31 G (nmeta or Par Jﬁ——ﬁ%ﬁ@#’— H So2NR3R
see Schene 5 02NR3 R4 J C Schene 7 depicts the synthesis of other anilines
of structure C that are useful in 10 thespreparation of conpounds of
Formula (I). An appropriate thiolate anion undergoes a displ acenent
reaction with a nitro-substituted benzgka ide Gto, provide a benzylic
sulfide IC Oxidation of the sulfide, for exanple with nCPBA, provides the

Gosi rod ani e & BB sV B a1 o
examples are consistent with those used in the contemporary scientific literature, for
example, the Journal of the American Chemical Society or the Journa! of Biological

5  Chemistry. Standard single-letter or three-letter abbreviations are generally used to
designate amino acid residues, which are assumed to be in the L-configuration unless
otherwise noted. Unless otherwise noted, all starting materials were obtained from
commercial suppliers and used without further purification. Speciﬁgally, the following

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

O 10 - g {grams); mg (milligrams);

L (fiters); mL (milliliters); ‘
L (microliters); psi (pounds per square inch); -
M (moiaf): * mM (millimolar);
i. v. (intravenous); Hz (Hertz);

15 MHz (megahertz); mot {moles);

. mmo} {(millimoies); RT {froom temperature);

min (minutes); h (hours);
mp {melting point}; TLC (thin layer chromatogmphy):
Ty (retention time); RP (reyerse phase);

20 MeOH (methanol); I-PrOH (isopropanol);

( i TEA {triethylamine); TFA {(trifluoroacetic acid);

TFAA (triﬂuoroacetié anhydride); THF (tetrahydrofuran);
DMSO (dimethyisulfoxide); EtOAC (ethyl acetate);
DME (1,2-dimethoxyethane); DCM (dichloromethane);

25 DCE (dichloroethane); DMF (N,N-dimethylformamide);
DMPU (N,N-dimethylpropyleneurea); (CDI (1,1-carbonyldiimidazole};
IBCF {isobutyl chioroformate); HOAc (acetic acid);
HOSu {N-hydroxysuccinimide); HOBT (1 -hydroxybenzotrig_zole);
mCPBA (meta-chloroperbenzoic acid; EDC (ethytcarbodiimide hydrochloride}; BOC

30 (tert-butyloxycarbonyl); EMOC  {9-fluorenyimethoxycarbonyl); DCC

(dicyclohexylcarbodiimide); CBZ {benzyloxycarbanyl};
Ac {acetyl); atm (atmosphere);




2. see Scheme 5 (' ( -SO2R1 C Schene 8 depicts the_synt I's of other
anilines of structure C that are useful in the preﬂe?%?—‘i%%—@i conpounds of

Formula (I). The 2-methoxyacetanilide undergoes 20 chl orosul fonyl ati on

under standard conditions to provide the?expected arylsul fonyl chloride L
Am nation of L with an am ne affords a sul fonam de, which is hydrolyzed 17
June 2005 49 uidMSE (a2piprimpthyisitelatylti t | ongMSotpmethylsévlihe desired aniline C

for use in the hesi s aof. .conpounds o - EME 8 C Ove ACNH
5S®CI L V\éﬁ%{]fﬁwm&wgwéne 9 depi c?@gﬁ%gyé@ﬁ{’#gyss df other anilines

of structure CpMag (@.@ﬁn&q;,?faminaﬂﬁdﬁ-@ﬁ pvep@i@hyipn of conpounds of Fornul a
(I'). The para-nethoxy sulfenitnide M can be repared as described in the

prior art M tsiidblmetprylsubstitution w tEh(Qih\_f’ il cohol 10 provides the
Fecomnize  t nat LR B Rl B omdRaeMIT Be deri ved by alkylation o
the para- met hoOBOP (bis{2-oxo-3-oxazolidinyl)phosphinic chloride);
TBAF {tetra-n-butylammonium fluoride};
Et (ethyl); tBu (tert-butyl).
All references to ether are to diethy! ether; brine refers to a saturated aqueous
10  solution of NaCl. Unless otherwise indicated, all temperatures are expressed in °C {degrees

O Centigrade). Al reactions conducted under an inert atmosphere at room temperature

unless otherwise noted.

'H NMR spectra were recorded on a Varian VXR-300, a Varian Unity-300, a Varian

15  Unity-400 instrument, or 2 General Electric QE-300. Chemical shifts are expressed in parts
per million {ppm, & units). Coupling constants are in units of heriz (Hz). Splitting patterns
describe apparent multiplicities and are designated as s (singlet), d (doublet), t {triplet). q-

(quartet), m (multiplet), br {broad).

20 Low-resolution mass spectra (MS) were recorded on a JOEL JMS-AX505HA, JOEL
SX-102, or a SCIEX-APIiii spectrometer; high resolution MS were obtained using a JOEL
SX-102A spectrometer. All mass spectra were taken under electrospray ionization (ES!]_.
chemical ionization (Cl), electron impact (El) or by fast atom bombardment {FAB) methods.
Infrared (IR) spectra were obtained on a Nicolet 510 FT-IR spectrometer using a T-m_m

25  NaCl cell. All reactions were monitored by thin-layer chromatography on 0.25 mm E
Merck silica gel plates {60F-254), visualized with UV light, 5% ethanolic phosphomolybdic
acid or p-anisaldehyde solution. flash column chromatography was pgrfprmed on silica
ge! (230-400 mesh, Merck). Optical rotations were obtained using a Perkin Elmer Model
241 Polarimeter. Melting points were determined using a Mel-Temp I appgratus and are

30 uncorrected.



t hi ophenoxi de anion with an al kyl halide.) Oxidation_of sulfide N affords a
sul fone 0, which undergoes nitration to provide thé'!—‘l#&ﬁ#&z?ni trosul fone
P. Methoxynitrosulfone P is reduced as already described by the earlier
schene to the aniline C. 15 SCHEVMED O\/g ACNH I 1. HNR3R4 H2N Cl SGBH 2.
H30 ROH PBu3 N ale Owe Snot Con HC Wne Nal04 or nCPBA or GsO' NMO

17 June 2005 50 Schene 10 depi h hesis of . For
(1) A o ionira argusies Sseetivh eone esse b mSTee ARy P RO byl o the

appropri at tﬁgﬁsydfa&bﬁ%m@se@#&ﬁu% ) ﬁ)'“w" gﬁa lm(/y:oxoni um tetrafl ouroborate,

triethyl oxoniumtet uor obor at e, éenz alide) to provide the
N2- al kyl at ed nitroi ndazole R Reduction of the nitro group using standard

Intermediate Example 7

5  Preparation of 3-methyl-1H-indazol-6-amine
H,G

To a solution of 10 g {06 mol) of 2-ethyi-S-nitroaniline (prepared by nitration of
2-cthylaniline: Bergman and Sand, Tetrahedron 1990, 46, 6085-61 12) in 300 ml of glacial
acetic acid, at room temperature, was added a solution of 8.98 ml (.06 mol) of tert-butyl

10 nitrite in 40 ml of acetic acid dropwise over 15 min. After the addition was"complete the
solution was allowed to stir for 30 min. The acetic acid was removed in vacuo to afford
an orange solid. The sofid was dissolved in approximately 120 mi of ethyl acetate and
washed with 3 x 100 ml sat. aqueous NaHCOs. The organic layer was drjed over MgSO4
and the solvent was removed in vacuo to afford 3-meﬂ1yl-6-nitr0iriiiazole as a yellow

15  solid (10.4 g, 98%). | |

To a stirred solution of 10 g (.06 mol) of 3—mcthyl-6—nitroindazple in 100 ml of 2-
methoxyethy! ether, at 0 °C, was added a solution of 45 g (24 mol) of tin{il) chioride in
86 ml of concentrated HCl dropwise over 15 min, in order to keep the reaction

Ty temperature below 100 °C. After th.e addition was complete, the ice bath was removed

20  and the solution was allowed to stir for an additional 20 min. Approximatcly 70 m! of__
diethyl ether was added to reaction, resulting in precipitate formation. The resulting
precipitate was isolafed by filtration and washed with diethyl ether, and afforded a yellow

solid (10 g, 92 %), the HCl salt of 3-methyl-1H-indazol-6-amine.

S

25 Intermediate Fxample 2

Preparation of N, 3-dimethyl-1H-indazol-6-amine



conditions (e.g., Snd 2 , aqueous acid or 10010 Pd/C, _net hangl, anmoni um
formate) followed by condensation with 2,4-dichl oro&t@ﬁi&-ﬁﬂg provi des the
chloropyrimdine S. Al kylation of the bisaryl am ne nitrogen under
appropriate al kylation conditions (e.g., Ml, 10 Cs2C33, DMW) affords
I nternmedi ate T, which undergoes subsequent condensation with an

i at el ti t il 1 i th . 1 .
SETENE 10 O baselte ROMR EBoh feitaininert 18 6das sio CRTRAN HisPoalP o b8 b 48)
i nvention wiA! aNsRe WsUskBal CH2PY gvaraeT miRNRIBH €3-aitthiyl- THndaboisé-aaline

data given for the conpounds exenplified is consistent with the assi gned
structure dfydréaémrideonpttendtirring7theumixtureati 9ons termpesatoredor- A5 mysatesh@pdith

th nbol d ti d.in th |
e oumor st AR TR of Rato Gudtdine byob 2005 SLHRIRER paREd it B SRR 6
for exgnpl®) niflRes) THE TRisk Aastthen ARbVE oG siRbathoMiccaoverd tohstiruiodal

of Biological 5 Chemstry. Standard single-letter or three-letter
abbr evi at | damparagurgefoerhsihpurs de the redtiapnaixiueaTvg added) 0250 J688 Myl cof

are assuned to be | he L-configuratio nl t 5SS
ot her wi se. BT bareRridt 77 e AR e Rt dp Ry £ B B Ry 1o
suppl i ers aagmutcptheydtiiiodhd fstik tdvRFnigh! ThithatreadtionSpixtufe wak lagded Ml sodium
follow ng abbreviations may be used in the exanpl es and throug&out t he
speci fi cat ihydroxide (13 mL). After 10 minutes the reaction mixture was concentrated in vacuo to
10  an aqueous suspension. The suspension was diluted with 40 mL of water and pH adjusted
to pH 8 with aq. hydrochloric acid. The aqueous suspension was extracted three times with
ethyl acetate, and the organic extracts combined and washed with brine, dried with
sodium suifate, and filtered. To the filtrate was added 5 g of silica gel and the resultant
suspension concentrated to dryness in vacuo. The solid was loaded on top of a column of
15 90 g of silica gei and eluted with chloroform/ethyl acetate/methanol (9:0.5:0.5). The
proper fractions were combined and concentrated to give 0.43 g (39%) of N, 3-dimethyl-
1H-indazol-6-amine as a white solid. HNMR: & 11.88 (s, tH}, 7.29 (d, 1H), 6.44 (d, 1H),

6.20 (s, 1H), 5.80 (brs, 1H), 2.67 (s, 3H) 2.32 (s, 3H); MS (ES+, mf2) 162 (M+H).

O

20 Infermediate Example 3 ‘
{ Preparation of 2, 4-Dichloro-5-fluoropyrimidine.
1
_ | H/J\CI
To 5-fluorouracil (5.0 g, 0.04 mol) was added phosphorus oxychloride (25 ml, 0.27
mol) and N,N-diethylaniline (6 mL, 0.06 mol) while stirring at room temperature. After
25  being heated under reflux for 100 min, the mixture was concentrated under reduced
pressure. The residue was poured into ice water (100 ml) and extracted with ether. The
organic layer was dried with sodium sulfate and evaporated at 0 “C under reduced

pressure to give 5.35 g of the desired product (85%). Mp 37-38 *C. HNMR: 3 8.95 (s, 1H).



O 10 g (grams); L (liters); L (mcroliters); M(rmlarj

intravenous); 15 Mz (megahertz); rmml (mllinol es‘-}—‘%—@%ﬁn nutes); np
melting point); Tr (retention tine); 20 MeOH (nethanol); TEA

triethylamne); TFAA (trifluoroacetic ankydride); DVSO

di met hyl sul f oxi de); DME (1, 2-di met hoxyet hane); 25 DCE (dichl oroet hane);
mg (mlligr I|I|ters) psi (pounds per square inch);
mllinolar ?'?Fe}'pﬁd'f ﬂol 4m)t (rmoles); RT (roomtenperature); hours) ;

TLC (thin | pyparatiohorgtt Qgi(zRhloro-5- RFﬂL(orr@wep\ﬁnmﬁh@Be)—N—(}meﬂwl- 1H- mtgazol 6-

(i1 sopropanol)
CH,
F
=
i N

yllamine.

5 To a stirred solution of 3-methyl-6-aminoindazole (2.71 g, 0.015 mol) and NaHCO»
(1.26 g, 0.045 mol) in THF (15 mL) and EtOH (60 ml} was added 5-fluoro-2,4~
dichlorapyrimidine (3.2 g, 0.019 mol) at room temperature. After the reaction was stirred
O overnight, the brown suspension was filtered and washed thoroughly with EtOH. The
filtrate was concentrated under reduced pressure, and the resuiting splid was washed with
10  ether to remove excess pyrimidine to yield 3.7 g of the desired product (89 %). HNMR: &

12.57 (s, 1H), 10.01 (s, 1H), 8.28 {d, 1H), 7.93 (s, 1H), 7.60 {d, 1H), 7.27 {dd, 1H) 3.11 {s, 3H).

(
(
(
(
(

Intermediate Example 5
Preparation of N-(2-chloro-5-4-pyrimidinyl)-N-(3-methyl-1 H-indazol-6-ylJamine.

folies)

To a stirred solution of 3-methyl-6-aminoindazole (2. 71 g, .015 mol) and NaHCOs {1.26 g,
045 mol) in THF (15 mL) and ethanol (60 mL) was added 2,4-dichloropyrimidine (6 66 g,
045 mol) at room temperature. After the reaction was stirred for four hours, the
suspension was filtered and washed thoroughly with ethanol. The filtrate was
20 concentrated under reduced pressure, and the resulting solid was washed with ether to
remove excess pyrimidine to yield 3.5 g {89 % vield) of N-(2~chloro-4-pyrimidinyl)-N-(3-

methyl-1H-indazol-6-yl)amine.

15

Intermediate Example 6

25 Preparation of tert-butyt 6-[(2-chlor0—5-ﬂuoro-4-pyrimidinyl]amino]—é-methyl-IH-
indazole-1-carboxylate.



TFA (trifluoroacetic acid); THE (tetrahydrofuran); "
DCM (di chl oronmet hane); DVMF ( N, N-di net hyl f or mam de)?

. di met hyl propyl eneurea); (CD (1,1-c arbonyldiimdazole); I BCF (i sobut yt
chloroformate) ; HOAc (acetic acid); HOS& (N-hydr oxysucci ni mde) ; HOST (1
-hyd roxybenzotriazol e); nCPBA (neta-chl oroperbenzoic acid; EDC

(ethyl carbodii mde hydrochlori de) BOC 30 (t@kt-butyl oxycar bonyf ; FMOC
(9-f I uorenyl met hoxycarbonyl ); DGEx{dfc yl carbodiimde ); CBZ

benzyl oxycarbonyl); Ac (acetyl); /(&'Nm (at. heMe); 17 June 2005 52 TMSE
(2-(trimethylsilyl)ethyl) ; TMBi yES1 ISl ); TIPS
(triisopropylsilyl); TBS (t butyl di met hyl si I§R:PY;  DVAP

(4-di met hyl am nopyr i di.ne); (et ho thyl) . PLC
(hi gh pr essure o.wmlrm%msam%pﬁﬁhww@ebﬂ(tﬂ‘@(@ﬂf Y exa’“é’e 8d 5, o

- 0X0- 3- ox hj_ni V1 aimemiauin
fluori de) W}i @}O@% hP’t(g(r]fhh@p ‘%ﬂm%ﬁ?ﬁ'ﬁﬁ%{%@ﬁ%ﬁﬁ@ﬁ her ar]; to

di et hyl ehbﬁbnltrﬁlEI(TlerrfL}aWes sddea IBMMS(NMI mequmratmm sfammﬁh@nmesfurm@ﬁ

Unl ess_otherw se indicated, all tenpegratur e§ 1a %‘?ﬁ%‘g Pté gvgegr
Cent i gt add) solufion. dizfert-iyl disadponeteal2atagr 09N impl REF SFO%
tenper at Uhgee Wih GRS %f&?rb\@irﬁ_)estﬂpéaefbr 1 hour, the solutlon was diluted with water and
extracted with ether (3 X 40 mL). The combined extracts were dried over sodium sulfate,
O fiitered, and concentrated under reduced pressure. The resulting residue was purified by
silica gel column chromatography {9:1, CH:Cl2:EtOAc), giving 3.3 grams of the desired

10  product (85%).

hOAg thyI acetate);

Intermediate Example 7
Preparation of tert-butyl 6-[{2-chloro-4-pyrimidinyl)amino}-3-methyl-1H-indazole-1-
carboxylate.
' CH,
N7 2
S
CI/‘\N/
}'-O,tBu

15
To a stirred suspension of N-{2-chloro-4-pyrimidinyl)-N-(3-methyl-1H-indazol-6-

(> yl)amine (2.8 g, .011 mol), triethylamine (1.5 mL, .011 mol), 4-dimethylaminopyridine (13
. g,f.11 mmol), and acetonitrile (14 mL) was added DMF (50 mL) at room temperature. Once
the mixture is in solution, di-tert-butyl dicarbonate (236 g, .011 mol) was added portion
20  wise over three minutes. After being stirred for 1 hour, the solution was diluted with
water and extracted with ether (3X 40 ml}. The combined extracts were dried over
sodium sulfate, filtered, and concentrated under reduced pressure. The resulting residue
was purified by column chromatography (silica gel, 9:1 CH2Clz- EtOAc), giving 3.3 grams
(85% yield) of tert-butyl 5,[(2_Ch;0r0-4_pyr]midinyg}amino]-ZS—methyl-lH-indazole«l—
25  carboxylate.



"H NVWR spectra were recorded on a Varian VXR-300, a_Varian Unity-300, a
Varian 15 Unity-400 instrunment, or a General El ect upe 2 . Chem cal
shifts are expressed in parts per mllion (ppm 5 units). Coupling
constants are in units of hertz (Hz). Splitting patterns describe apparent
multiplicities and are designated as s (singlet), d (doublet), t (triplet),
qg" (quartet), m(multiplet), br (broad). 20 Lowresol ution nass spectr
spectroneter; high resolution M5 were obtained using a JOEL SX-102A
spectrone ; ctra were taken under el ectrospray ionization
(ESI), cﬁgﬁ%ﬁfétfﬁé’ tlgn (Cl), electron inpact (ElI) or by fast atom
bonbar drefrep4rBddd) ofeteniobistyl 6+fii-chioes- 5CR)orepepyrimidieylmetityiamng]-SamgtNilcol et
510 FT-I R Kpelakolenelesfoordhtty a 1-nm 25 Nad cell. Al reactions were

noni t@red by thin-layer chromatography on 0.25 mmE. Merck silica gel

pl ates (60F-254), visualized with W light, 5%ethanolic p hosphonol ybdic

acid or p-anisal dehyde solution. Flash col urm F¥hr omat ogr aphy was perf or med
on silica gel (230-400 nesh, m’zﬁ%rot ations were obtained using
a Perkin El nmer Mbdel 241 Polarijretdr. ing®points were determ ned using
a Mel-Tenp Il apparatus and a o) ect'gél. 17 June " 005 53 The

fol | ow ng exanpl es describe the syntheages of Ri%8¢ nedi ates particularly

useful in the synthesis of conpounds of Formula (1),( 11), (111), and
(1'V): | nter medicat stirkadsoidtionlofBthPipegducabf itemfiedlatatikimple B {3:3 g @& vimd) iani ne

H3g H To a solution of 10 zN(f\‘ 0{3 nol ) of 2-¢=]zfahél -5- npitroaniline (grepared
ni  r attomLor DME was adrcd AlvH (02 98 umaeThARrishtse 10F Aniit ah oedo
6. 6085- ' i oft L ﬂf&ﬁa 37009.4 R Whs/sdtiednas
added a Stgﬁg}%%agdr{g.oéqggrgglrﬁst?*eggi’o?n} )arﬁg'f ’ic@gr -buntef/(lt-1 (1}‘8 ni tﬂb?e in 40 m of
~acetilo adrdpwis@pWifeed iRy sGbedrifor. 3@\fmia| thd ecartidn tﬂ(aanmshtrbwp'hewetet rasd
extracted with ether {3 X 30 mL). The combined extracts were dried over sodium sulfate,

filtered, and concentrated under reduced pressure to yield a yellow solid. The resulting

solid was purified by silica gel column chromatography (CH:Clz), giving 3.26 g of the
desired product (95%).

15 HNMR: §8.18 (d, 1H), 7.90 (s, 1H), 7.82 (d, 1H), 7.35 (d, 1H), 3.45 (s, 3H), 2.48 (s, 3H} 1.54
(s, 9H). MS (ES+, m/z) 292 (M+H).

Intermediate Example 9 : -
Preparation of tert-butyl 6-[[2-chIoro-4-pyrimidinyl][methyl)amino]—3-m-ethyl—1H—

20 - indazole-1-carboxylate. “
N ‘ .
: Hy

o, 8u

This intermediate wherein W = H was prepared in similar fashion to Intermediate Example
8 described above.
25
Intermediate Example 10
Preparation of 4—ChIoro—N-{3-[[methylsulfonyl)mcthyl]ph:nyl}-1.3.5-triazin_—2-amin¢-.



solution was allowed to stir for 30 mn. The acetic acid was renoved in
vacua to afford an orange solid. The solid was diss £ pproxi matel y
120 m of ethyl acetate and washed with 3 x 100 ml sat aqueous NaHCO3 .
The organic |ayer was dried over MSO4 s@nd the solvent was renoved in
vacua to afford 3-nmethyl-6-nitroindazole as a yellow 15 solid (10.49,98%.
To a stirred solution of 10 g (.06gmol) of 3-methyl- 6-nitroindazole in 100
m of 2- nethoxyethyl ether, at 0'¢, was added a solution of 45 g (.24 nm)
of tin(ll) chloride in 86 m of gent dd—iCIodropvmse over 15 mn, in
order to keep the reaction terrpd\a,t)J\re ' 80 ~C. After the addltlon
was conplete, the ice bath was rerrUveq:{ 20 and T heCtol ution was al | oned to
stir for an additional 20 mn. Approxinmately 70 ml of diethyl ether was
added to reacti om,a dr§SskicBBtaining® b DfdgReieite tfa@ﬁaﬁﬂtalrﬁﬂogéi’hﬁmosmﬂrt wag added

precipitate was isolated by filtration and wast} wi th di et?&% et her, dd
af f or ded a 0247 gvi 3§orriruolq 16 3ylnezhgulfonmlmeitilaniline. or2 Mingphgeetgnitrile an

H i ndazol - 25 | dj at | -1
1 ndazol - DAnG3 A pERRR DY Ao SR G AT Tpolh i amiamsae - 1
1.88 g 5(3408iMenlold SsdtibNWER! dueil descitibno6F 12 of (1.38 ynma} b&riﬂl-dimhlsrcadﬁe'ﬂ-

1.27 g (6.96 nmmol) of 3-nethyl-1Hindazol-6-amne hydrochloride, ﬁf[
stirring t Hélam&tﬂuié raL Off doracesapigilaoperel min. e Wﬁ?ﬂﬂ’bg‘"‘té’eﬁasg“’r [cei206 <2

ol ) of paljl‘ialtlrg1 ﬁﬁ egr gmaﬁ:gzq%?%g%ﬂﬁ 4. "¢nd lnﬁgglrx?l\l\%g% bé?&l% < ﬁlov&'u%' fo

€én renov romt e 0| bat h and

th for 5
ﬁowed t O diyress aﬁd ﬁg@ﬁ'&d te ERetal of eollimn of. Midacgs sand Tuted evittea citS-80fbndthylur e
was added 0. 26 g} 6 mol ) of sodi um_borohydride gnd the mxl'gnﬁredheat ed
to reflux fasetate hdmhéommh%nm cmdiemfe cdbE WEOPEr o drACHEMD Y Sl U MRS (41

overnight To th cti.on m xtur dde M hy ggoxi 3pga).
After g@ mHOtE, ra e r dhet V&R x ureql S lgo%ce ra?ﬁga]l n%acmﬁé}lﬁé

[{methylsulfonyl)methyllphenyl}-1,3,5-triazin-2-amine as a white solid. HNMR: 3 10.83
(s, 1H), 8.64 (s, 1H), 7.63 (m, 2H), 7.4 (t, 1H), 7.25 (d, 1H), 4.48 (s, 2H), 2.94 (s, 3H): MS (ES+,
m/fz) 299, 301 {M+H).

15  Intermediate Fxample 11

Preparation of 2,3-dimethyl-2H-indazol-6-amine

(- ' =
R - He—N
' N NH

To a stirred solution of 18.5 g {0.11 mol) of 3-methyl-6-nitro- 1H-indazole in 350

mi acetone, at room temperature, was added 20 g (0.14 mol) of trimethyloxonium

2

20 tetraflouroborate. After the solution was allowed to stir under argon for 3 l)ours. the
solvent was removed under reduced pressure. To the resuiting solid was added saturated
aqueous NaHCOs (600 ml) and a 4:1 mixture of chloroform-isopropanol (200 ml), and the
mixture was agitated and the layers were separated. The aqueous phase was washed with
additionat chloroform: isopropanol (4 x 200 mi) and the combined orgénic phase was

25  dried (Na2S04). Filtration and removal of solvent gave a tan solid. The solid was washed

- ‘with ether (200 ml) to afford 2,3-dimethyl-6-nitro-2H-indazole as a yellow solid (15.85 4.



10 an aqueous suspension. The suspension was dil ut eﬂg ;éﬁém of wat er

and pH adjusted to pH 8 with aq. hydrochloric aci OuUsS suspensi on
was extracted three tines with ethyl acetate, and the organic extracts
conbi ned and washed with brine, dried wit¥® sodiumsulfate, and filtered.

To the filtrate was added 5 g of silica gel and the resultant suspension
concentr at mstg I 504 pRJec. oMzt O), 73 4d.cok 8rn
of 15 90 g%f%glﬁbga ge d?gwsmgt%ﬁ (%:ﬂlr%\?ﬁf om et hyl acet at e/ net hanol
(9: 0. 5: 0. 5)Hz, THe4.1gr{Q &), Zﬁhtstxld))nsl‘AS\/EﬁSe ojivAdM+4hd  concentrated to give
0.43 g (39% of N, 3-dinethyl- 1Hindazol-6-a mne as a white solid. HNVR
S 11.88 (s, 1H), 7.29 (d, 1H), 6.44 (d, 1H), 6.20 (s, 11-1), 5.80 (brs,
1H), 2.67 (s, 3H), 2 3%, ﬁ s§||d)aon'v§f(5§+dmﬁ‘cl¥y) 61 Ridro- bt dazol |(muargtdmat2,l

Exanpl e 3 Preparation of 2, | oro-5- fluoropyrimdin

5-f | uor Hur aedthoxXyattey gtheﬁ('ﬂllmﬂpﬁt)o ms«aaad@aﬂ PIHLMLP 448 &9& é*ﬁﬁf:l Fhlﬁ’é‘dez'sgm

0.27 nol) N, N -die ani line ) EQOm
t enper at ur é"ﬂ (%f‘%oé‘Fe'fSatSé% “E%%‘f"éﬁ Og’?fdgb'mpef‘%g?rﬁ‘o %BJ " ng té lhelg% ;?lt;‘eurdeé
vas_concentat GelsUnifived SHNE M sBIARAUNS allbRed col ckite fwvaan pandrtmdnal raOomme
wat er (100 and extracted wth ether. The organic |ayer was dri

sodi um sul fAppeoximately a4 anbipé diiethyloether waseadded digc &?Ct'm-eﬁlﬂpég t'® @’F%‘B'tﬂm%

f the desired praduct (gso 37.38
9005 551 ni@TALeNa DeEsEawbg ArepErss gk Bpiotsp Y [oralioh ot bished vt dicftnune
[} uoro1d- PEHd! é#idné‘ﬁfarde%(y%naﬁtsbad (1 oy ahe Ct st wdlmet@ﬂ.-ZH-'ﬁdaml o

irred solution -6-amn0|ndazole(2 71 }
1 26 g, 0afvfe. nb{NMm(ammﬂi.EdsaM)SochH (01 68.9H2) 1&%37 bﬁj@e&ﬁs #F‘[}md

(rjggrglt ?Bﬁpﬁéﬂghﬂ)e@él is Sﬁj MS?ES+, m)z))w%t(w{ ?_Bm tenperature. After the

Intermediate Example 12

15  Preparation of N—(Z—ch!oropyrimidin-4~y!)—2.3—dimeth\/l-2H—indazol-B-amine

To a stirred sollution of Intermediate Example 11 (297 g, 015 mol) and Nal_-lCOa

(5.05 g, .06 mol) in THF (15 mL} and ethanol {60 mL) was added 2,4-dichloropyrimidine
(6.70 g, .045 mol) at room temperature. After the reaction was stirred for four hours at
20 ° 85 °C, the suspension was cooled to rt, filtered and washed thoroughty with ethyf acetate.
The filtrate was concentrated under reduced pressure, and the resulting solid was
triturated with ethyl acetate to yield 3.84 g (89 % yield) of N-(2-chloropyrimidin-4-yi)-
2.3-dimethyl-2H-indazol-6-amine. 'H NMR (400 MHz, dsDMSO0) 6 7.28 (d, J = 9.0 Hz, 1H).

6.42 (d, J= 8.8 Hz, 1H), 6.37 (s, 1H), 5.18 (br s, 1H), 3.84 (s, 3H), 2.43 (s, 3H). MS (ES+, m/z)

25 274 (M+H).



overni ght, the brown suspension was filtered and wasqg tho,‘;g%ghl y with

EtOH The filtrate was concentrated under reduced pr d the

resul ti ng solid was washed with 10 ether to renbve excess pyrimdine to
yield 3.7 g of the desired product (89 Maf%? HNVR 3 12.57 (s, 1 H), 10.01
(s, 1 H, 828 (d, 1 H, 7.93 (s,1 H, 7.60 (d, 1 H, 7.27 (dd, 1 H 3.11
(s, 3 H). | dvevmediatd Exdoyneplze 5 Preparation of ‘
N-(2-chloro-5-4-pyrimdinyl)-N(3-nethyl- |Hindazol-6-yl)amne. CH3 15
Cl To a sti Pregridhuifi Mie-ehlofopyrmigih-6yH,Bai midkecz oyl €2 H-Mdazolgf-an@ng not) and
NaHCO3 (1.26 g, .045 not) in THE (15 m) and ethanol (60 m) was added
2,4- dichloropyrimdine (6.66 g, .@g6& not) at roomtenperature. After the
reaction was stirred for four hours, t\he _suspension was filtered and
washed thoroughly w th ethanol. htg 'r“t~ was 20 concentrated under
reduced pressure, and the resul t P'n = was waemed with ether to renove
excess pyrimdine to y|eId359(89 yid)Nof

N: (2-chloro-4-pyrimdinyl)-N(3- nethyl-1 Hindazol -6-yl)amne .

I nt er redi at e Exanple 6 25 Preparation of ter “butlyl 6-[(2-chloro-5-fluoro
-4-pyrimdinyl)am no)-3-nethyl -1 H indazol e- 1scapboxyl ate. 17 June 2005 56
VI nn b%flu To a stirred suspension of the Prod@tt of internediate
exanple 4 (3.0 g, 0.011 not), triethylamne (1.5 nm, 0.011 not),

4-di et hyl am nops ialiied solitidh of st infftiRletiiat@Nd (737°4)0W DHAF! B0 (A} wis)addes
ad jled DMF (50 nL) at room tenperature. he m xture was 5 in _sol ution,
di-} er t -$ut ¢5CO (R4 ap 2t @qvi) 2nd6Mel ('084)1:1! mmeqvwaﬂ reductenparatugn  Misereo was

stirred at rt for overnight. The reaction mixture was poured into ;ce—watef—bath, and the
precipitate was collected via filtration and washed with water. The precipitate was air-
dried to afford N-(2-chlorOpyrimidin—4—yI]—N,2.3-trimethyl-2H-indazol—s-amine as an
off-white solid (6.43 g, 83%). 'H NMR (400 MHz, deDMS0) & 7.94 (d, J = 6.0 Hz, 1H), 7.80

10 (d, f=70 Hz, 1H), 7.50 (d, J = 1.0 Hz, 1H), 6.88 (m, 1H}, 6.24 (d. /= 6.2 Hz, 1H), 4.06 (s,
3H). 3.42 (s, 3H), 2.62 (s, 3H). MS (ES+, m/z) 288 [M+H].

Intermediate Fxample 14 |
Preparation of 2-Chlor0-5—({4—[(2,3—d.imethyl—zH—indazol-G—yI)amino]-l.3,5—t§igzine

4 E Hy
H,C—N
N NH
P
|
15 l\\N)\Cl

Intermediate Example 11 (free base) (0.080g, 0.5 mmol), and 2,4-dichloro-1.3.5-
triaziné (Harris, R.LN.; Amide-acid chloride adducts in organic synthesis. Part 12. The
synthesis of triazines form N-cyanocarbamimidates. SYNTHESIS (1981}, 11, 907-8)

(0.075 g, 0.5 mmol), were combined in acetonitrile. DIEA was added and the solution was
20  stirred at RT for 18 h. The rcsultin§ precipitate was filtered off and washed with

. 1
acetonitrile to give analytically pure product as a light yellow solid (0.10 g, 0.36 mmol). 'H




three mnutes. After being stirred for 1 hour, the sqlution s diluted
with water and extracted with ether (3 X 40 m). Thézééiﬁi—zrﬂ\g% extracts
were dried over sodiumsulfate, filtered, and concentrated under reduced
pressure. The resulting residue was purikfied .by silica gel colum
chromat ography (9:1, CH2ClI 2: Et OAc), giving 3.3 grans of the desired 10

product (8179 Ler ' rat § f et Itpd 7G-tllz, 1H),
(2-chl oroMQ@%ﬁf'%ﬁygwﬂﬁﬁgﬁ%@%yﬁéf&?flndgéz?%ng'-lltr-l)'zg?g%x | at e. CII-B 15
wn |, - bet@Buw IeeHst M) ed3guspensd bia, o), Aog As,cTH)o2.67 45, 3H). MS (ES+, m/z)
pyrimdinyl)-N(3-nethyl-1 Hindazol-6- yl)amne (2.8 g, .011 nol),
triethyl ag?péM¢H)5 ni,” . 011 nol), 4- direthylaninopyridine (.13 g,.1 1
mol ), and acetonitrile (14 nL) was added DVF (50 nL ) at room
tenperature. Once the mxture is in solution, di-tert-butyl dicarbonate
(2.36 9, /[Rkimbdible Pawnpieggd portion 20 wise over three mnutes. After
being stirred for 1 hour, the solution was diluted with water and
ext ract ed puiphhatiohhebf ( 3XChforadn-({ 412 3 cimetiyed Hoiidazal t6s yNerathyllamduole v.8:5-
sodi um sukftate, filtered, and concentrated under reduced pressure. The
resulting residue was purified byygol um chronatography (silica gel, 9:1
CH2Cl 2- EtOAc), giving 3.3 grans (8R% ykeld) of tert-butyl 6-[(2-chloro-4-
pyri m di nyl)am no] - 3- net hyl - 1H jndafore 25 carboxylate. 17 June 2005 57
| nt er medi at e Exanpl e 8 Preparatidn of =R
6-[ (2-chl oro-5-fluoro-4-pyrimdinyl) (net hyIlE m no].-3-nmethyl - 1

2

@i ndazol e- 1- car boxyl ate. 5 tau
| LA

N Ct

v

10 Intermediate Example 14 {0.05' g, 0.18 mmol) was combined with cesium
carbonate (0.088 g, 0.27 mmol), and DMF (1 mi). Methyl iodide (0.033 mi, 0.54 mmoi}
was added and the solution was stirred-at RT for 18 h. Water was added and the solution
was washed with diethyl ether. The organic layer was dried with magnesium sulfate,
filtered, and concentrated, to give a light yellow glass (0.035 g, 0.12 mmol) which was >90

15 pure by HPLC. This material was used directly in the next step. 'H NMR (300 MHz,
deDMS0) 5 8.6 {br s, TH), 7.70 (d, J = 8.2 Hz, 1H), 7.48 (5, 1H), 6.90 (d, J = 80 Hz, 1H), 4.04
(s, 3H), 3.48 (s, 3H), 2.60 (s, 3H). MS (ES+, m/z) 289 (M+H).

Intermediate Fxample 16

20  Preparation of N'-methyl-4-nitrobenzene-1,2-diamine

.

o
NH,

ON

In a 350 ml pressure ﬂask. 2-fluoro-5-nitroanitine {10 g, .064 mol}, methylamine

as a 2M solution in THF {65 mL, .13 mol) and pbtassium carbonate {18 g, .13 mol) in 1-
Methyi-2-pyrrolidinone (80 mL) were combined. The flask was sealed and heated to 120

25  degrees C overnight. The reaction was monitored by TLC. When reaction was judged to

be complete based upon consumption of 2-fluoro-5-~nitroaniline, it was cooled- to room



boc 2 rt To a stirred solution of the product of In I’ITE(;I e Example 6
(3.3 g, 888 mol) in 0 44 nL of DM was added NaH ( 6 nmol )
portion wise over 3 min at room tenperature. After being stirred for 15
m n; iodonethane (1.37 g, 9.6 mvol) wassadded 10 dropw se. After being
stirred for 30 mn, the reaction was-quenched with water and extracted

wi th ether ftérﬁ[g%?tggﬁ o-m@d ﬁﬂgbi—@eg Bﬁ@%@l YR80k VMoRGheO¥E wat@di Uthen a

sul f at e, concent rate reduced pressure tgo yield a
yel | ow sol pdacinﬂaEe was lfbtma:tig it s\mblf‘dtevmisammdrttd edhpypreduqt cwasgeari purm'thout

h t (CH2Cl f th
ENL%”E‘ %%%EB qadon 1R G0 0. 556 8 g o, 1504752 GERE D, P37 By 20
s, ‘éﬁ rizsa f'@ml d‘??:_ p% r?éﬁhng'@;( EISZ’— %g)ﬂzwﬂ) G, 2888 @ at e
Exarrple 9 repa on o en -E?utyl ((2-¢hl oro-4-
pyrim d§f nykBGmHz gl ) ami no] - 3-nethyl -1 H 20 i ndazol e-1- carboxylate. This

I nternmedi ate wherein W= H was prepared in simlar fashion to Internedi ate
Exanpl e 8 described above. 25 Internedi ate Exanple 10 Preparation of 4-

Chl or o- AN{ %@ﬂrﬁf&tﬁ%@%ﬂ%¥w met hyl ] phenyl }-1, 3,5-triazin-2-amne. 17 June

2005 58 Cl

Preparation of 1,2-dimethyl-5-nitro-1H-benzimidazole
CH

o Best
. : ON
10 Intermediate Example 16 (7 g, .042 mol} and trimethoxy orthoacetate {5.86 mL,
.046 mol) were combined in 4N HCl (70 ml). The reaction was heated to reflux and
followed by TLC. When reaction was judged to be complete based upon consumption of
diamine, it was slowly poured into 6N NaOH (65 ml) and ice and allowed to stir until the
pH was greater than 7.0. The product was extracted with EtOAc, dried over sodium
" 15 sulfate, filtered and concentrated. The resulting material was carried on without
purification. TH NMR (300 MHz, dsDMSQ} & 8.39 (d, J = 2.20 Hz, 1H), 8.12 (dd, J = 8.94,
220 Hz, 1H), 7.71 (d, J = 8.94 Hz, 1H), 2.58 {s, 3H), 3.80 (s, 3H).

Intermediate Example 18

20  Preparation of Preparation of 2-benzyl-1-methyl- 5—mtro-1H—benznm|dazoIe
CH,

Intermediate Example 16 (2.3 g, .014 mol) and phenylacetic acid (2.8 9. .021 mol)
were combined in 4N HCI (30 mL). The reaction was heated to reflux and followed by TLC.
When reaction was judged to be complete based upon consumption of diamine, it was

25  stowly poured into 6N NaOH (27 mL) and ice and allowed to stir until the pH was greater
than 7.0. The product was extracted with EtOAc, dried over sodium sulfate, filtered and



H To a dry flask containing a magnetic stir bar and a nitrogen atnosphere
was added *0.247 g (1.33 mmol) of 3-[(nethyl sul fonyl #%Q—?—%%aline, 2 nL
dry acetonitrile and 0.23nL (1.3 mol ) of diisopropyl ethyl am ne and
resultant mxture cooled in an ice bath. 68 To the cold solution was added a
solution of 0.2 g (1.33 mml) of 2,4-dichtoro-1,3,5- triazine in 2.4 nL of

dry acet onichhdehBrafder The fsitingRateBACKhP GerBraiyUERiWASN SKithaut Cpurification.  1HE
hrs and 1 gramof silica gel Wwas added. The mi xture was concentrated in

vacuo to HiMRESS MHe, d:pMSO G846 (hé=t220 He, Bl B (3t Jst Bi9da2-d@ Hzahd) &173t ed
ith 15-50% tate/ di { dient Th f ti

were sonti Hod -chet o BOcahim P A6 2Bk 85 8H0e 0 28 g (T0%h of

4-chloro-N. {3- [(nethylsul fonyl) nethyl]phenyl}-1,3,5-triazin-2-anine as a

white solid. HNMR S 10.83 (s, 1 H), 8.64 (s, 1 H), 7.63 (m 2H), 7.4 (t,
1 Hy, 7 25/ermadisle Exam@e (79, 2H), 2.94 (s, 3 H; MS (ES+, miz) 299, 301

(M+tH). 15 Internedi ate anpl e Preparati_on .of

2,3-dimeth TCPQW'PH(?EZI&EE’-‘%BV!%A}QW&Z' ,"?azﬂg'éf’ﬂ"”ﬁz To a stirred solution of
18.5 g (0.11 nol) of 3-nethyl-6-nitro- IHim#gzole in 350 nl acetone, at
room tenperature, was added 20 g (0. 14 I N’of trimet hyl oxoni um 20 ‘
tetrafl ouroborate. After the sol utig@i?J_@ned to stir under argon for

3 hours, the solvent was rem)vedé_m ced pressure. To the resulting
solid was added saturated aqueous® NaHCO3 (600 m) and a 4:1 m xture of

e o bk A 70 LR S

ers were sep ase wa ed w'th ~additi onal
Chl or of or NnelifPBl QNN wefe hakef) uibder spilotiatehp A0 ipsicof 11 ipaapprofiade pressuse 25

dried (Naz.SO.) . Filtration and renoval of saol v%nt g(?ve% t% tt)ea(r:lc:msqle:{edbas;ré]e
sol i d Uhs vesstiaging a Parr Hydrogenator. When the reaction was juag P
upon the consumption of the nitrobenzimidazole, it was diluted with EtOAc and filtered
through Celite and silica gel, which was washed with a mixture of EtOAc and MeOH and
concentrated. The product was carried on without purification. 1H NMR (300 MHz,
dsDMS0) & 7.11 {d, J = 8.38 Hz, 1H), 6.69 (d, ) = 1.51 Hz, 1H), 6.53 {dd, J = 8.38, 1.51 Hz,

15 1H), 4.65 {s, 2H), 3.62 {s, 3H), 2.43 (s, 3H).

Intermediate Example 20

Preparation of N-(2-chloropyrimidin-4-yl)-1 ,2-dimethyl-1 H-benzimidazol-5-amine
CH.

L
X

N Cl

20 Intermediate Example 19 (4.5g, .028 mol) and sodium bicarbonate (4.69 g, .056 -
mol) were combined in a 2:1 mixture of EtOH:THF (180 mL). 2,4-dichloropyrimidine (8.32
g, 056 mol) was added and the reaction was heat to 80 degrees C. The reaction was
monitored by TLC. When reaction was judged to be complete based upon the
consumption of aminobenzimidazole, the reaction was filtered while hot and the filtrate

25  was concentrated. The resulting solid was washed with ether and EtOAc to remove excess



.With ether (200 M) to afford 2,3-dinethyl-6-nitro-2H _.indazole as a

yel low solid (15.85 g, 17 June 2005 59 73 % . 'H NVR 1548882005 j5\50 )
58-51 (s, 1 H), 7.94 (d, J =9.1 H, 1 H, 7.73 (d,-/=8.9 Hz, 1 H), 4.14
(s, 3H), 2.67 Is, 3H. M5 (ESt+, mz) 19264 MtH). To a stirred sol ution of
2,3-dinmethyl -6-nitro-2H indazole (1.13 g) in 2- 5 nethoxyethyl ether (12
m), at O @%WDI@?Qﬁﬂndﬂn§Qhél‘tthé”?es@ftnfh 4hidow8s carvied (dnl WithBhOplkiRcationS. £H
of concentrated HClI "dropw se over 5 After the addition was conpl ete,
the i ce bNMR (888 MBRTdBMSANS 997 (ss DHLS.1 difdwbs 581 Budd) 7B0ski THY B8 éph J =

enct | on. B4 g 2RRLTEABE Bl Seircl = BT R FAZEl YRR BPEEHE o

was isolated by filtration and washed with diethyl 10 ether, and afforded a
yeI low solid (1.1 g, 95 %9, the HCl salt 2, 3-dinethyl-211-indazol -6- am ne.
HNNR(30 d 77 (d, J= 8.9 Hz, 1H), 7.18 Is, 1H), 7.88 (m

%é‘er’%ﬁ‘%'at%%sf)p{%ZJm—D MB (ES+, nmiz) 162 (MrH). Intermediate
Exarml e 12Pré§a.8f|§rpaf ﬂﬁ[ﬁ&l%p%rﬁ%ml—wﬂ]u thﬂmétHw 1H-benzimidazol-5-amine
-4-yl)-2,3-di net hyl -2H i ndazoi - 6-am ne H3C To a stirred sol ution of
Intermediate Exanple 11 (2.97 g, .015 nol) afs NaHOOa (5.05 g, .06 nol) in
THE (15 m.) and ethanol (60 m) was agdted-B 4- dichloropyrinmdine (6.70
g, .045 nol) at roomtenperatureﬂqﬁéﬂt ey i on was stirred for four

hours at 20 85 C, the suspension ¢ Nto rt, filtered and washed
t horoughly with ethyl acetate. !fl |trate was concentrated under reduced

essure, and the resulting SO|Id SN triturated with ethyl acetate to

Vield 3.84 g (89 96 yield) of N( -(}%I\oropyrim'din 4-yl) -

2, 3-di met hyl - 2Hi ndazol - 6- amine. "N'NMR (400 MHz, dDVSO 8 7.28 (d, J=
9.0 Hz, 1 H), 6.42(d, J =88H, 1H. 6.37 (s, 1 H, 518 (br s, 1 H),
3.84 (s, 3 H, [fttthedhte Bxdihple 'O (655,074 #bl) Wi AFIvedHDMPLZ0Jmbe SAdi0s:

hydride (1.06 g of 60% dispersion in minera! oil, .026 mol} was slowly added in portions
10 and the reaction was allowed to stir for 20 minutes under nitrogen. Methyl fodide {1.65
ml, 026 mol) was added and the reaction stirred for an additional 30 minutes. The
reaction was monitored by TLC. When the reaction was judged to be complete based
upon consumption of the anilinopyrimidine, water was slowly added to quench excess
sodium hydride and product was extracted with EtOAc. The combined organic layers were
15 washed with water to remove DMF, dried over sodium.sulfate, filtered and concentrated.
The reaction was chromatographed on silica gel using CHz2Cl2 and MeOH as cluent to
purify. 1H NMR (300 MHz, deDMS0) 3 7.89 (d, J = 6.15 Hz, 1H) 7.59 (d, J = 8.50 Hz, 1H)
7.50 (d, J = 1.76 Hz, 1H) 7.13 (dd, J = 8.50, 1.90 Hz, 1H) 6.10 (d, J = 5.27 Hz, 1H) 3.75 __(s.
3H) 3.41 (s, 3H) 2.53 (s, 3H).
20
Example 1 recites the general procedure for the synthesis of compounds of

formula (1) and (ll) wherein W = C-F:



60 I nternedi ate Exanple 13 Preparation of N (2-chl oroPgrlmdln 4-yf)

-N, 2,3-trimethyl-2Hindazol -6-amne HA To a stirre Sof the
Internmediate 12 (7.37 g) in DMV (50 will was added 5 CszC 03 (7.44 g, 2
eqv.) and Mel (1.84 m, 1.1 eqv.) at roofttenperature. M xture was stirred
at rt for overnight. The reaction m xture was poured into ice-water=bath,
and the precipitate was collected via filtration and washed with water.
The precipitate was air- dried to afford N-(2-chloropyrimdin-4-yi)

-N, 2, 3- tri dsamgle-2H- i ndazol -6-amine as an off-white solid (6.43 g, 83%.

o N (4"8*%%%#@?)“5%%@% Sl Fambgin- g4 E v Pt idsagofle?
H), 4 06 (¥)-24pyrimginediaraine sy - 2762 (s, 3H). VBG4 ES+ mMz) 288 ( MH).
| nt er nedi at e Exanpl e 14 Pr epaH i on of z
2Ch|or05({4[(23d|rrethyl b S )a

L "NiCl |Internedi ate Exanple '1\1 e b )/I\(O, 0.5 mmol ), and
2,4-dichloro-1,3,5 triazine (Halfiri 3% RNCN'N~ A"deéYaci d chlori de adducts in
organi ¢. synthesis. Part 12. The synt héa;s of triomé nes form

cyanocasr bam m dates. SYNTHESIS (1981), 11, 907-8) (0.075 g,, 0.5 mmol )
were conbi ned i To as8tredsaspehsion ﬁﬂﬁépm@cadﬂémteancﬂlam&xémplﬁﬂ B g1 pumol)

A S PV NN TRV T N

éslli)o%s?ls I8 Sﬁﬁl gdb,roP gfﬁﬁéﬁEEh%ated "i-lé{7at] Hﬁe“(lzoﬁﬁe@l)emﬂ?sgr@fwsi FE?GB\BO )
62 (d, Jsuspéhs[bnl—has dondentrateiunder reumecv peessre. 1 H)resu&tlrmquswe as)dilufeds 7

(s, 3|_{)0 Wltg 5", anéﬁz - and 5 mL trifluoroacetic acid and stirred for 30-min at room

temperature, then was diluted with CH:Clz (3 X 40 ml), and washed with saturated

NaHCO:. The extracts were dried over sodium sulfate, filtered, and concentrated under

reduced pressuie. The crude product was purified by sifica gel column chromatography

{4:1, CH:Cl2:FtOAc), giving 1.0 g {42%) of AP-[5-(ethylsulfonyl)-2-methoxyphenyi]-5-

15 fluoro-A'-methyl-N*~(3-methyl-1H-indazol-6-yl)-2,4-pyrimidinediamine as a white solid.

HNMR (400 MHz, ds.DMSO): & 12.60 (bs,1H), 8.91 (bs, 1H), 7.96 (d,1H, J = 5.5), 7.92 (s, TH),

7.64 (d, 1H, $ = 8.6), 7.42 (d, 1H,J = 8.4), 7.31 (5, TH), 7.22 (d,1H, ) = 8.6), 699 (d, 1H, J =

8.4), 3.94 (s, 3H), 3.48 (s, 3H), 3.14 (q, 2H, J = 7.3), 2.44 (s, 3H),1.04 (1, 3H, ) = 7.4).

%, )-1,3,5-triazine H 15

20 The compounds of Examples 2-15 were prepared according to the. general

procedure set forth in Example 1.

Example 2

3-({5-fluoro-4-{methyl(3-methyt-1 H-indazol-6-yl}amino]-2-pyrimidinyl }amino)-4- .
25  methoxy-N-methylbenzenesulfonamide
HG

1L

\H N CH,

NG
9N



275 (MrH). 5 Internedi ate Exanple 15 Preparation of

2-Chl or 0-5- ({4-[ (2, 3-di met hyl - 2H -i ndazol - 6- yl ) (et hiy¥uRe2005, 3 5.
triazine 10 Internedi ate Exanple 14 (0.05 g, 0.18 mol) was conbi ned w th
cesium carbonate (0.088 g, 0.27 mmol) %6and DMVF (1 m). Methyl iodide
(0.033 mM, 0.54 nmol) was added and the solution was stirred at RT for 18

h. Viater HwaR padadHa L. BNMSOK 8l 12600 R, 1 H)ES89vEss h el ms m thile 719 (s.ctHle?.64 Tthe
organic | ager was dried with nagnesium sul fate

concent r 4 d31t(6HgWe7@D(d gHi. W[fbvﬂ"@l 94 (& @"'&)3334% gﬁﬁg "r??r@d%mv\hl"al[id'was

>90 15 erial was used directly in the next ste "H
NVR (30(IC))g{il/ﬁlé\!@l(éé< ', W@%&}(br s, , 7.70 (d, g 8.2 Hz, 1 H), p? 48
(s, 1 H, 6.90 (d, J - 8.0 Hz, 1 H, 404 s, 3H), 3.48 (s, 3H), 2.60 (s,
3H). M5 (ESt+, mz) 289 (MtH). inter medi ate Exanpl e 16 20 Preparation of

N - neihyt'anplet.?obenzene 1, 2- d| am ne ~ i -NH2 In a 350 mL pressure
fl ask, 2f or r |I| nmet hylam ne as a 2M

sol uti onSifi Ofﬂ%r @WLI &g V éﬁﬁ um éar bonate (18 g, .13 nol) in
1- Met hy [ethyispH 6‘1"?*6?‘]’?86 Rh BW 8%‘?%ed The flask was seal ed and

heated to 120 25 degrees C oV&ni ght. The reaction was nonitored by TLC
When reaction was judged to b Pl et e based upon consunpti on of
2-fluoro-5-nitroaniline, it S_L Q¥ June 2005 62 tenperature
and poured into 2-3 tines the # reéacti onfvol ume of water. Wen a
precipitate was forned, it was fil 2 i ed. The product was carried

“wi thout purification. 1 H NMR (3Q DVBO 8 7.54 (dd, J = 8.79,

.64 Hz, 1 H), 7.39 (d, J = 2.64 Hz,N .41 (d, J=8.79 Hz, -1H), 6.11
(d J-439Hz 1H), 5.07 (s, 2H), 283dJ-5483Hz 3HJ.

HNMR {400 MHz, de-DMSO): & 12.65 (br s, TH), 10.05 (s, 1H), 8.06 (d, 1H) 7.70 (d, 1H) 7.64
10 s, 1H), 7.54 (d, 1H}, 7.40 (m, tH), 7.22 {m, 1H}, 7.02 (m, 2H), 4.52 (s, 2H}, 4.36 {s, 3H]. 3.43
(s, 3H), 2.87 (s, 3H); MS (ES+, m/z) = 441 (M+H).

Example 4

15 3-({5-ﬂuoro—4—[methy|[3-methyl—1H—indazol-B-yl}amino]-2-pyrimidinyl}amino)-N—
isopropyl-4-methoxybenzenesulfonamide

QMe

HNMR (400 MHz, ds.DMSO): 8 12.59 (s, TH), 8.83 (s, 1H), 7.93 (d, 1H), 7.85 (s, 1H) 7.65 (d,
1H), 7.43 (s, 1H), 7.36 {d, 1H), 7.30 (s, 1H), 7.28 (d, 1H), 7.16 (d, 1H), 6.99 {d, m) 3.91 £s.
20 3H), 3.47 (s, 3H), 3.16 {m, 1H), .89 (d, 6H); MS (ES+, mfz) = 470 (M+H).

Example 5

5-fluore-N-[5-(isopropylsulfonyl)-2- methoxyphenyl] -N'-methyl- N‘-(B—methyl-lH-
indazol-6-yl)-2,4-pyrimidinediamine



I nt er redi at e Exanple 17 Preparation of 0

1, 2-di nethyl -5-nitro-1H benzimdazole CH 3 0 Q2N 10 | AT 2rRed005 Exanpl e 16
(7 g, .042 nol) and trinethoxy orthoacetate (5.86 nL, .046 nol) were
conbined in 4N HCl (70 nlL). The reaction s heated to reflux and followed
by TLC. When reaction was judged to be conpl ete based upon consunption of
diamne, it was slowy pouredHi nto 6N NaOH (65 nmlL) and ice and allowed to
stir until the pH was greater*than 7.0. The product was extracted with

Et OAc, dried over sodium 15 s(L]“ filtered and concentrated. The
resulting material was carriedy out:n,'puriofd' ?&_}I on. 1 HNW (300 Mz,
deéDVSO) 8 8.39 (d, J = 2.20 Hz,H1 , §.12 (d ,25':’)8.94, 2.20 Hz, 1 H,
7.71 (d, J =8.94 Hz, 1 H), 2.58 (s~ 3y 3. s, 3H). Internediate

Exanpl e 18 20 Preparation of Preparat| y\;

2- benzyl - | - met hyl - 5- ni tro- 1H benzi m darol | nt er nedi at e Exanpl e 16
(2.3 g, .014 nol) and phenylacetic acid (2.8 @me. 021 nol) were conbined in
AN HCl (30 m). The reaction was heated to reflux and followed by TLC

When react HiBMRV{A80 Mitky dedDMSOReS ¢26p (2 118),188%E, UbloR.98dhstHipT-Pdis, d?fl).d’p%ﬂnﬁdne,

anti|the PO fetd e 30k 200 anatl. #.08 tori1E. s 3B P £ab B, e
dried oversﬁogﬂsl{gémﬁ%qﬂsiﬂh@m ed and 17 June 2005 63 concentrated. The

resul ting materi enerally carried on without purification. 1H NWR
(300 Melz, dDMSO ) 58.46-(d, J= 2.20 Hz, 1H), 8.14 (dd, J = 8.94, 2.20 Hz,~

@H,) 7.72_(d,, J =894 Hz, | H 7.30 (m 5H), 4.37 (s, 2H), 3.79 (s, 3H.
Example 6

N-[S-({S-ﬂuoro—4-[methyl(3-methyl-1 H-indazol-6-yl)amino]-2-pyrimidinytfamino)-2-
methylphenyllmethanesulfonamide ‘

HG
\H N-CHs e SOLCHs
eVen
S, }kﬂ
10 HNMR (400 MHz, de-DMSO): 3 12.66 (br s, 1H), 9.56 (s, 1H)}, 8.98 (s, TH), 7.95 (d, TH), 7.66

(d, 1H), 7.57 (s, TH), 7.41 (d, 1H), 7.33 (s, 1H), 7.03 (d, TH), 7.00 (d, TH), 3.48 (5, 3H), 293 (s,
3H), 2.44 (5, 3H), 2.18 (s, 3H); MS (ES+, mfz) = 456 (M+H).

Example 7

15 S-ﬂuoro-N‘-methyl-l\r‘-[s—methyl-1H—indazol—B—yl]-—N“-[4—(methylsulfony|)phenyl]~2.4-'
pyrimidinediamine

HNMR (400 MHz, dsDMSO): & 12.68 {s, 1H), 9.80 (s, 1H), 8.01 (d, 1H), 7.76 (d, 1H), 7.66 {d.
1H), 7.58 (d, 1H), 7.36 (s, 1H), 7.01 {d. 1H), 3.48 (s, 3H), 3.05 (s, 3H), 2.38 (s, 3H); M5 (ES+,
20 - -mfz) = 427 (M+H).




5 Internmedi ate Exanple 19 Preparation of -

1, 2-di met hyl - 1H benzi nmi dazol -5-amine CH3 | nt er medi & 48&2880% 17 (7 g,
.037 nol) and 10% Pd/C (.7g) in a concentrated nethanol solution were
shaken under approximately 40 psi of H2 i68 appropriate pressure 10 vessel
using a Parr Hydrogenator. \Wen the reaction was judged to be conplete
based upon the consunption of the nitrobenzimdazole, it was diluted with
Et OAc and filtered through Celite and silica gel, which was washed with a
m xture of f*g@mée &nd MeOH and concentrated. The product was carried on

wi t hout purfdication, .1 30Q, Mz, 8 7.11 (d, J = 8.38 Hz,
1H), 6.69 fj(b'%h‘/‘"f%&"w ],'Q' 400~ EJ??‘WE%.{%& 1.51 Hz, 15 1H), 4. 65
(s, 2H), 3. t‘é'?“'gﬁ'-'!)y, msthiyljp ,g‘ —PYHPUINERMUPe Exanpl e 20 Preparation of
N-(2-chloropyrimdin-4-yl)-1,22 thyl- 1 H benzim dazol-5-amne CHs 20

I nt er redi at e Exanple 19 (4.5g, . ) and sodi um bi carbonate (4.69 g,
.056 nol) were combined in a 2:M (e _&f FEtGo,digF (180 nl).

2,4-dichloropyrinidine (8.32 g. N idded and t he reacti on was
2d by TLC. When reaction was

056" ok) was

heat to 80 degrees C. The reaction wa?\)@@i t oLe

judged to be conpl ete based upon the onsjunpt of am nobenzi m dazol e,
the reaction was filtered while hot and™y

The resslting solid was washed with ether a Et OAc to renbve excess 17

ot Trout pubef GEByie RN 1539 RN T ot L98UR3N 9199, 2508 50
605 31y 1Ml 7 @1k - B, 7690, (h ) L 59, 9280540, A4 (@0, 26, (7. 7e)7603
/ nt er rrs)di afds m(Ej(’am);e.aiL(d, 1H,J = 7.55?4.31' s 5&)’. 3.4?)(5, 3H), 5 85tm, 311, 2.65 @ 3H), 1.26

(t, 3H,J = 7.6); MS (AP+, m/z) = 455 (M+H).

10
Example 9
4-({5-fluoro-4-[methyl(3-methyl-1H-indazol-6-yl)Jamino]-2~

pyrimidinyl }amino)benzenesulfonamide
HC

15  HNMR {400 MHz, deDMSO): 5 12.65 {br s, 1H), 9.81 s, TH), 8.01 (d, 1H), 7.75 (d, 1H), 7.67
(d, TH), 7.59 (d. 2H), 7.33 (s, TH), 7.10 (br s, 1H), 7.00 (d, 1H}, 3.80 (5, 1H), 3.49 (s, 3H), 2.40
(s, 3H); MS (ES+, mfz} = 428 (M+H).

Example 10

20  N'-ethyl-5-fluoro-A*-[2-methoxy- 5-{methylsulfonyl}phenyl]-N'-(3-methyl-1 H-indazol-6-
yi)-2,4-pyrimidinediamine




Preparation of N-(2-ch | oropyri mdi n-4-y|)-N,1,2-tH gﬁthxl- 1 H
benzi m dazol -5-amine CHs H C N Cl Internedi ate Exa v =5 g, .024
nol) was dissolved in DM (70 m.). Sodium hydride (1.06 g of 60%

di spersion in mneral oil, .026 nol) wes slowy added in portions 10 and
the reaction was allowed to stir for 20 m nutes under nitrogen. Methyl
iodide (1.65 nl, .026 nol) wascadded and the reaction stirred for an
additional 30 minutes. The read c vvas nonitored by TLC. \Wen the
reaction was judged to be corrphét on consunption of the

ani | i nopyrim di ne, water was sl v e E(S"Opagfm,h excess sodium hydride
and product was extracted with E
washed with water to renove DWVF, drle um sulfate, filtered and
concentrated. The reaction was chro : on silica gel using CH202
and MeOH as eluent to purlfy 1H NIVR 30 z, d6DMSO) 6 7.89 (d, J =
6.15 Hz, 1 H 7.59 (d. J = 8.50 Hz, 75(5”{% :176Hz 1H)713

dad , J 3.41
(s, 3y 28uReod i Fpvbolla ] éﬂy )02 B B0, 2he G " B2 10 788 2
synt hesi sy 7 ggrmowmds gf(t iy glglg,qd(m] 8 (6) 19), whver( §I3H)V\398¢q F2H]1286i3ne
2005 65 Exarrp 1 M7 5- hyl’sul f onyl )- 2- met hoxyphenyl ] - 5- f | uor o- M net hyl -
M ( 3- met W3H); 24H(s, Bihlhzidl&(ﬁ arm MSAESH, zhﬂ?ﬂ(Meﬂy iamine H G SO2Et 5 Owve

5
O Example 11

[4~({5 fluoro-4-{methyl(3-methyl-1H-indazol- 6-yl]am|no] 2-pyrimidinyl }amino)phenyl]-

N-methyimethanesulfonamide
H,G

‘el

N o

7 SO,NHCH,
1e¥en

10 HNMR (400 MHz, dDMS0): & 12.57 {s, 1H), 9.35 (s, 1H), 7.92 (d, 1H), 7.66 {d, 1H), 7.64 (s,
1H), 7.63 {d, 1H), 7.28 (s, 1H), 7.16 (d, TH), 7.13 (d, 1H), 6.87 {d, 1H), 429 (s, 2H)}, 347 (s,
3H), 4.14 {5, 1H), 2.80 (s, 3H), 2.48 (s, 3H); MS (ES+, m/z) = 456 (M+H).

Example 12

15 5-fluoro-N-{3- [[isopropylsulfonyl)methyi]phenVI}-M—methy_l-N‘-(3-mcthyl—1H—indazol-

6-yl]—2 4-pyrimidinediamine
H,C

m\./c% S0,CH(CH,),
F
"N
|
9%

HNMR (400 MHz, deDMSO): & 12.70 (br s, TH), 9.73 (s, tH), 7.99 (d, 1H), 7.72 (s, 1H), 7.67
(d, 1H), 7.56 (d, 1H), 7.35 (s, TH), 7.18 (dd, 1H), 7.01 (d, 1H), 6.95 {d, 1H), 432 (s, 2H), 3.50
20 (5. 3H), 3.13 (m, 1H), 2.43 (s, 3H), 1.21 (d, 6H); MS (ES+, mfz) = 469 (M+H).




To a stirred suspension of the product of Internedi ate amle 8 (2.0 g,
5.1 mmol) and 3-am no- 4- net hoxyphenyl ethyl sul fone—@l@—%&1 = .6 mmol ), in

10 nmL of isopropanol, o was added a drop of concentrated HCI at 80 C. After
being stirred for 15 hr, the suspensionsgas concentrated under reduced
pressure. The resulting residue was diluted 10 with 5 nL CH Cl12 and 5 nL
trifluoroacetic acid and stirred for 30-mn at roomtenperature, then was
diluted with CH2C12 (3 X 40 m), and washed with saturated NaHCGO3. The
extracts wegmgld ggl over sodiumsulfate, filtered, and concentrat ed under
reduced pressure. The crude product was purified ?y silic \ﬂf J

chr omat ogr 3pHp-fiycse-#-naethal(D-remtindc ) H-indagolngrYilaming ‘(242%"‘{5*“ amino

M (5- (et hylnedhdxyhgrizpaddaret hoxyphenyl ] -5 15 fl uoro- M et hyl - M (3- net hyl -

U.i ndazol -6-yl)-2, 4- pyrr m di nediHg ne as a white solid. HNI\/R (400 MHz,
dsDVSO): S 12. 60(bs H), 8.91 (b 3 H), 796(d1H J 5.5), 792(5,
1H. 7.64 (d, 1 H J 8.6), 7.¥2 8.4), 731(3, 1 H, 7.22
(d,t H J = 8.6), 699(d 1 H JN= : c‘{"é:’,z 3H), 3.48 (s, 3H), 3.14
(g, 2H, J =7.3), 2.44 (s, 3H),1.04 (® _ .4). 20 The conpounds of
Exanpl es 2-15 were prepared according tjo tjphe g€ dir al procedure set forth
in Exanple 1. Exanple 2 3-({5-fl uoro-4-T#w rrethyl-

H i ndazol - 6-yl ) am no] - 2- pyri m di nyl ) am no) - 4-
met hoxy= N- net hyl benzenesul f onam de H, ¢ 17 June 2005 66 HNVR (400 MHz

dc- DIVBO) SNMR 600(MHZH-DMSOBS 1562 (1 H), BB dH). 795 (d.. B, 729 (L), 7784

g%, 31 s 13%7 ssﬂdesa Edd& 1H»§:r2e(s+1ﬂl§ﬁmﬂ)1]lm4h§1 %ﬁﬁ’ ‘éwe’;?&n%@“fa
5-fl uoro- %gﬁ%gh M%,@Jhi(hﬂs gﬁhw&a@+ rﬁfz)’l— 4)22I‘(M+{1.§ [ (et hyl sul fenyl

)me thyl ]

10  Example 14
4—({5-ﬂuoro—4—-[mcthyl(3-methyl—1H—indazoI-B—yI)amino]—2-pyrimidinyl}amino)—3-

methoxybenzenesulfonamide
N Ve

Me
HNMR (400 MHz, de-DMS0): 8 1230 (or s, 1H), 8.77 (s, TH), 8.10 (d, TH), 7.73 (d, 1H), 7.5¢
15 (d, 1H), 7.44 (s, 1H), 7.24 (d, 1H), 7.22 (s, 1H), 7.20 (brs, 2H), 7.08 (d, 1H), 3.96 (s, 3H), 3.55
(s, 3H), 2.47 (s, 3H); MS (ES+, mfz) = 457 (M+H).

Examples 15 and 16 recite the general procedure for the synthesis of compounds
of formula (1) and (I1) wherein W = N:
20

Fxample 15

N-(3-methyl-1H-indazol-6-yl)-A'- {3-[(methylsulfonyl)methyilphenyl}- 1.3,5-triazine-
2, 4-diamine trifluoroacetate



H=C HNMR (400 MHz, dr DMSO): 5 12.65 (br s, 1H), 10.05 Is, I—sl) 806(d
1H, 7.70:(d, 1H, 7.64 10 1S, i H, 754(d 1t1)—?"—“¥§—’%— 7.22
(m 1H, 7.02 (m 2H), 4.52 (s, 2H), 4.36 (s, 3H), 3.43 |Is, 3H) 2.87 | S,
3H); M5 (ES+, mz) = 441 (M+H). Exanple,4 15
3-((5-fluoro-4-[methyl (3-methyl -1 Hind

azol - 6-yl)am no] - 2- pyri m di nyl ) am no) - 11t- .
i sopropyl - 4- et hoxybenzenesulfd%am’ Ie H3 oue HNWMR (400 MHz, dc-DVBO): S

\

12.59 |s, 1H), 8.83 IS, 1H), 7.8 1H), 7.85,bs, 1H), 7.65 (d, 1 H),
7.43 (5, 1 H), 7.36 (d, 1 H. 73 H), %&Hd 1 H, 7.16 (d, 1 H),

6.99 (d, 1H) 3.91 (s,. 20 3HM 347)\5 , 6 (m 1H, .89 (d. 6H);
M (ES+, nlz) = 470 (M+H). Exanpl e 5N\n -
5-fl uoro- M [ 5- (i sopropyl sul fonyl) - 2- yl ]- M net hyl - M ( 3- et hyl -
H - indazol-6-yl )-2,4-pyrinid fined |§mr{}é 17 June 2005 67 0 5 10 HNMVR

400 Mz, ds-DVBO): S 12.66 (b 1 9. 56
(7 95 (d, 1 H)S Tg. aa%iask( gontz-:mm)gz( a;mimme@lg?tlihqy wap, &Sﬂﬂeéo‘)k?’% 9%1502807"5%0&@31 H) |

702 (d 1 b 00 8 (s 3 g b *
2.18 ES g]S‘,;plW 2dl %a%l_plé igé {J’(\m pE)Ea ?@’ %ET%I) 'EQ‘ uo;l—é]fﬂ&rg N3H)-.
met hyl - N ﬂﬁ%'fmuﬂ‘ﬁéh f] ﬁ@ﬁ@' 18;5¢trazlN- E{aﬁlﬁfrﬂhd)ﬂ aul dfonaprppmoylapdzha-

pyrim di nedi am ne {M; Mz, dc-DVBQ): S 12. 60 g EQ; "(|
7.98 (4, faspltaryt rBil(tl(rg wasteater ag geffux for gaﬂ)ﬁhopr:gyp()pnc glluﬂg rS"l'ftPH Iftli_ﬁ

4,04 (m 1 sE'?.a precnpita(ted. 3]'?1_% soﬁd v\?as(f'ﬁtergd '5'?1(! v?asﬂréld With §tﬁ)yl adetdft (20x 4 ml),
O acetonitrile (4 mL), and ethyl ether (4 ml) and dried under vacuum to give I:d’—(3-methy1-
1H-indazol-6-yl)-N*-{3-[{methylsulfonyl)methyllphenyi}-1.3,6-triazine-2,4-diamine
hydrochloride as a sofid. The solid was purified by C-18 RP-HPLC using an
10 acetonitrile/water gradient containing 0.5% trifluoroacetic acid buffer. Concentrating
the proper fractions gave 0.015 g (10 %) of N-(3-methyl-1H-indazol-6-yl)-N*-{3-
{(methylsulfonyl)methyllphenyl}-1,3,5-triazine-2,4-diamine trifluoroacetate as a white
solid. HNMR: 812.4 (br s, 1H), 9.9 (br s, 1H), 8.34 (s, 1H), 7.8 (br s, 1H), 7.67 (br s, 1H), 7.56
(d, 1H), 7.29(m, 2H), 7.02 {d, 1H), 4.34 (br s, 2H), 2.83 (br 5, 3H), 2.40 (5, 3H). MS (ES+, m/z)
15 =409 {M+H). ; ‘

Example 16

N*-methyl-A2~(3-methyl-1H-indazol-6-yl)}-N'-{3- [[methylsulfonyl)methy[]phenyl} -1,3.5-
triazine-2,4-diamine hydrochloride _

L,
LA,

To a flask containing a magnetic stir bar was added 0.027 g {0.17mmol) of N.3-
dimethyl-1H-indazol-6-amine and 0.058 g (0.19 mmol) of 4-chloro-A-{3-
[{methylsulfonyl)methyilphenyl}-1,3,5-triazin-2-amine and 2 mL of isopropanol and the

resultant mixture heated at refiux for ca. 16 hours. Upon cooling the reaction mixture a



6H); M5 (ES+, mlz) = 485 (MtH). Exanple 6 '\"[5'({5'”%%?'47! nmet hyl (3

-nmet hyl -1 H-i ndazol - 6-yl)am no] -2- pyrim di ny6l am no) q phenyl ]
nmet hanesul fonam id e HA SQ2CH3 g HNWVR (400 MHz, &MSO): S 12.68 (s, 1H),
9.80 (s, 1H, 8.01 (d, 1H. 7.76 (d, 1H), 766(d 1 H, 7.58 (d, 1 H),
7.36 (s, 1 H. 7.01 (d, 1 H, 3.48 (s, 3H), 3.05 (s, 3H, 2.38 (s. 3H; M

1 ndazol - G5 WSHRFISRo. Wiy WanHSIed, vk oR G Y FECAU 2 A gh)
2, 4-pyrim dj %?‘)qi' %{p C}ergff’&cpelﬁy,: th |‘$ {4 mﬁ dn@'?ﬁleﬁ uﬁ@@%uu% t c?n}\d d‘MVB(A(Zprof

M—lz ds -
7.75 (br s, N-thetyl-NP-(87méttiyl- 1HHnddzot—68leN—{3 Bme(fdlsu!fom‘vll memvﬂpbsnvi}ﬂ@@!i-(s

i H) " 143{%(31%@% qujilangng{ﬁyi@ch@mie aj aégh% rﬂmsz%hd 2‘50§1§ ?ﬂhes% ﬁgﬁ% ﬁ?ﬂ'ﬁ' J
3H J ‘57 @})ectNﬁn @fPbroalll 2% rdom t%ﬁﬁen(awr@ Hedfing to 90 °C produces peaks that are well
resolved. HNMR: 812.5 (br s, 1H), 9.9 (br s, 1H); 8.24 (m, 1H) 7.72 (d, 1H) ?.5 {m), 7.38 (s,
1H), 7.01 (d, 1H) 6.9 {br s, 1H) 3.47 (s, 3H), 2.75 (br s, 3H), 2.47 (S, 3H). HNMR (at 80 °C): &
9.62 {5, 1H), 8.29 (s, 1H), 7.76 (d, TH), 7.66 (s, 1H), 7.54 (d, TH), 7.43 (s, 1H) 7.1 (m, 3H), 4.13
(s, 2H), 3.56 {5, 3H), 2.93 (s, 3H), 2.55 (s, 3H); MS (ES+, m/z) = 424 (M-+H).
Q 10 '
In most cases the hydrochloride salts are obtained in sufficient purity. When this
is not the case, the amine hydrochloride salts are purified either by Reverse Phase High
Pressure Lliquid Chromatography (RPHPLC), or by normal phase chromatography by
loading the solid.s on 1 gram of silica gel. The silica gel mixture is then loaded on top of a
15  column of silica gel and eluted with 2 chloroform/ethyl acetate to methanolfethy! acetate
gradient. As stated above, some of the peaks in the NMR spectrum are broad at room

temperature. Heating to 90 °C produces peaks that are well resolved.

The compounds of Examples 17-20 were prepared according to the general

20  procedures set forth above in Examples 15 and 16.

Example 17

N-[5-{ethylsulfonyl)-2-methoxyphenyl]- N‘-methyl N'-(3-methyl-1H-indazof-6-yl)-1,3,5-
triazine-2,4-diamine hydrochloride

25
HG
4
“\)ﬂDj':CHa SO,CH,CH,
N N
NP
NN

OMe

HNMR (dsDMSO, 300 MHz): 5 8.89 (br s, 1H), 8.56 (br s, 1H), 8.26 (5, 1H), 7.72 {d, 1H), 7.62
.{d, 1H), 7.41 (s, 1H), 7.31 (d, 1 H), 7.04 (d, 1H), 3.95 (s, 3H), 3.50 {5, 3H), 3.13 {br s, 2H),




Example 9 4-(15-fl u o ro-4- [nethyl (3-methyl-1 Hindazol-6- yi)a mi n
0] - 2- pyrinidinyl }ani no)benzenesul fonani de  H3q SCAKpMneR00NR (400 Mz,
ds.DMBO : S 12.65 (br s, 1H), 9.81 (s, 1H), 8.01 (d, 1H), 7.75 (d, 1H),
7.67 (d, 1 H, 7.59 (d, 2H), 7.33 (s, 1L H), 7.10 (br s, 1 H, 7.00 (d, 1
H, 3.80 (s, 1 H, 3.49 (s, 3 H, 2.40 s, 3H:; M5 ( ES+, mz) = 428
(MtH). Exanple 10 20 M et hyl -5-fl uor
0- M [ 2- metl8xiy- 3H) Mtswuegmesamymyspamemch] arvk p@knastt hyd resanpiras A qerrtgl MS.
2,4- pyr i s mi ne 17 June 2005 69 W HNWR (400 MHz,
d&- DVEO) : W 4 é?MIH; 9.32 (s, 1H), 7.89 (s, 1H), 7.72 (s. 1H, 7.64
(d, 1H), 7.59 (d, | H), 7.25 (s, 1H), 6.95 (d, 1H), 6.87 (d, 1H), 4.29 (s,
3H), 3.98 (q, 2H), 2.86(s, 3H), 2.43 (s, 3H, 1.15 (t, 3H); I\/B(ES+, m z)
471 (I\/Hﬂ)ramﬁ/eB@rrple 11 [4 ({5 fluoro-4-[nethyl (3- methyl -

-|ndaz no) phe

anesul?on é"e% [{24'5,% L%—!I\ﬁk?@%@' %Lmﬁj\@h%% 'gﬁgii]z 57 (s, 1

H), 9.35 ygamnaglp he"ﬂ]g@ﬂwesq %am' 66 (d, 1 H, 7.64 (s. 1 H), 7.63 (d, 1
 7.28 (s, 1 H), 7.16 (d, 1 H), 7.13 (d. 1 H., 6.87 (d, i H), 4.29 (s,

2H) 3.47 (s, 3H) 4.14 (s, }d)., 2.80 (s. 3H), 2.48 (s, 3H: M5 ( ES+,

nm z) 456 (MrH). Exanple 12 :

4
hkﬂ (Ot e SOCHs
. cH,

O - | '*‘Nju\u'

HNMR (dsDMSO, 300 MHz): & 12.60 (br s, TH), 9.6 (br s, 1H), 8.92 (br s, TH), 8.15 (br s, 1H)

10 7.67 (d, 1H), 7.52 (br s, 1H), 7.39 (br s, 1H), 7.34 (s, 1H), 6.99 {d, 1H), 3.46 (s, 3H), 2.89 {s,
3H), 2.14 (s, 3H). HNMR {dsDMSO @ 90°C, 300 MHz): § 12.46 (br s, 1H), 939 (s, 1H), 8.73
(s, 1H), 8.23 (s, 1H), 7.73 (d, 1H), 7.59 (s, 1 H), 7.47 (d, TH), 7.40 (s, 1H), 7.06 (d, 1H), 6.93 (d,
1H), 3.55 (s, 3H), 2.99, (s, 3 H}, 2.24 (5, 3H). MS (AP+, m/2) = 439 (M+1).

15  Example 19
N-methyl-M-(3-methyi- 1H—|ndazoi 6-yl}-A'-[3-(methyisulfonyl)phenyl]-1,3,5-triazine-

24-diamine
"\iD\ _CH, o\g,cﬂ
QX J@

20 HNMR (dsDMSO @ 90°C, 300 MHz): 5 12.48 {br s, 1H), 9.82 (s, 1H), 8.36 (s, 1H), 8.30 (s.
1H), 7.91 (d, 1H), 7.75 (d, 1H), 7.50 {d, tH)}, 7.43 (s, 1H), 7.33 (t, 1H), 7.07 (d, 1H), 3.57 (s,
3H), 2.54 (s, 3H). Note: at room temperature, the SO2CH3 group resonates at 3.05 as a
broad singlet, whereas at 90°C, the SO2CH3 group resonates under the H20 peak. MS
(ES+, mfz) = 410 (M+1).



15 5-fluoro-M{3-[(isopropylsul fonyl)nethyl]phenyl

}- M et hyl =M (3-net hyl -1 Hindazol - 6-yi)-2,4-pyri m i dGamegleuy, jne H3g F
\ / N_N H HWWR (400 Mz, ds-DIVBO) S 12.70 (br s, 1H), 9.73 (s, 1H),
7.99 (d, 1H), 7.72 (s, 1H), 7.67 1 H)%7 56 (d. 1 H, 7.35 (s, 1 H),

7.18 (dd, 1 H, 7.01 (d, 1 H), 695(d 4.32 (s, 2H), 3.50 20 (s.
3H), 3.13 (m 1 H, 2.43 (s, 3H), 1.21 (d, 6H); M5 (ES+, niz) = 469 ( M+H).
17 June 2005 70 Example 13 3-({5-fluoro-4-[methyl (3 -nethyl-1 Hindazol -6-
yl)am i no] - é }%}gzﬂ}dl nyl }am no)-4- net hoxybenzam de 5 HNVR (400 MHz,
ds- DVBO) : Y9PEF s, 1H), 8.80 (d, 1H). 7.95 (d. 1H). 7.79 (s, 1H), 7.78
(brs, 1 H n-[a- $ [etbthl(FHmetid IH-(rdidzal - é—yﬁﬁmmﬁ]-ﬁ% Y-$riazindd)-, 7.11 (brs, 1

0]

H), 7.05 (dydm %pﬂe-rl a&@am.@e dro%h%%dés 3.49 (s, 3H), 2.47 (s, 3H);
M5 (ES+,5 n z) arrpel44({5f|uoro4[rrethyl(3 met hyl -1

Hi ndazol 6- yI ) am no] 2 pyr| m di nyl } am no) - 3 nmet hoxybenzenesu | fonam de

HA SO2NH2 HNMR (400 MHz, & : 7S 12.30 (br s, 1H), 8.77 (s. 11H). 8.10
(d, 11H. 7.73 (d, 1H), 7.54 ) |
N _cH,
T ’
CH )
NZ N : S
C /ILu (I b
O HNMR {dDMSO @ 90°C, 300 MHz): & 9.58 (s, 1H), 9.54 (s, TH), 8.27 (s,1H), 7.75 (d, 1H),
7.50 (s, 1H), 7.45 (d, 2H), 7.33 (d, 2H), 7.08 {d, 1H), 3.56 (s, 3H), 2.56 {s, 3H), 203 (s, 3H). MS
[ES+, mfz) = 389 (m+1).
10

Example 21 recites the general procedure for the synthesis of compounds of formula (1)
and (1) wherein W = C-H:

Example 271

15 3-{{4-[methyl{3-methyl-1H-indazol-6-yl)amino]-2-
pyrimidinyl}amino)benzenesulfonamide hydrochloride

( H,G
‘ /
N
\f]@\,cu, o‘}ﬂ H,
H .
Z
Q«\u
20 To a solution of Intermediate Example 9 (200 mg, 0.535 mmol) and 3-

aminobenzenesulfonamide (92.1 mg, 0.535 mmol) in isopropanol (6 ml) was added 4 drops
of conc. HCI. The mixture was heated to reflux overnight. The mixture was cooled to rt

and diluted with ether (6 ml). Precipitate was collected via filtration and washed with



15 (d, 1 H, 7.44 (s, 1 H, 7.24 (d, 1 H, 7.22 (s, L H, 7 (brs, 2H),
7.08 (d, 1 H, 3.96 (s, 3H), 3.55 (s, 3H), 2.47 (s, M‘m S+, mz) =
457 (MrH). Exanples 15 and 16 recite the general procedure for the

synt hesi s of conpounds of formula (I) and (11) wherein W= N 20 Exanpl e
15 M (3-nmethyl -1 Hindazol-6-yl) -M { 3- [(nethylsul fonyl)nethyl]phenyl

}-1,3,5-triggyne- 2,4- di?{ﬂc ?th&llﬁbmelf ﬁ‘dﬁga égg:]mﬁ% ByHﬁIdYrﬂyl}oamlﬁg) -a

flask contalning a nagne
met hyl - 1H bnnianeiuli&namdtamasnsblﬁtewaﬂo@‘ \@h[ﬁe Qtﬂldn(m#)ngﬂf 4 chl or o- N-{ 3-
[ (met hyl su, I f

t hy h 1,3,5-t 2- d_2 f
i sopr opanolP QMJ%/& gel\éH @I]sﬁMgﬁ 1?n7§it(hfrse1{7li:4325;4&ét m%gs %?ﬁh%-aﬁ% {:-3601@2,
h .U Y he | d
hos 111 tor dHF 28T HBEE IR GO, i fu oA SoBIEFL R 26S . S0P poN,
m), ars eHHyIS.Bet Bl = 6 1, J1H), 3051 (63 ch. SO e31 i MBI (65t /2048 (MAH)3. et hyl - 1

H i ndazol -6-yl)-N4_ {3-[ (et hyl sul fonyl )nmethyl] phenyl
}-1,3,5-triazine-2,4-diam ne hydrochloride as a solid. The solid was

pur i 11 ed_ by C 1§38 EhCiy43i:00lcAR LA AGRRAIHE of HARBRL 290 31:80141081LAD1 N9

0.5%trifl uoroace Scenthaty ng pr oper fracti ons gave

0. 015 g ( 1prep@redfaccdidtingd toretienytnerdd prociiunds: et fokth abpSe i (Bxetplel Zu In most
Ifonyl)nethyl]{)lnqenyl} 1,3,5- tr| azi ne-2, 4-di am ne 'ivrlfluoroaceta as . a
white = sol fages thanrydrodoride safts pf &nesq expmples yerg,readly obtajned 3 dgaﬂt&@d i thy

é))8 Elig)zl ?c@%n?en%aﬁo%gés ’CCl]tEII'FID 5?_#5 ﬁg 4%‘1 zn&e %v&'&éﬁ( ?Q) €dtte ﬂw«f%r\%ﬁ 1
409 ( MtH) . compound as its free base by partltlomng with an organic solvent {e.g., ethyf acetate] and
an aqueous base (e.g. aqueous sodium bicarbonate). It will be readily app;)rent to those
skilled in the art that the syntheses of these examples will use either of Scheme 1 or
Scheme 2 described above, depending on group Xs the nature of which defines the
15  alkylating agent whose use is described in Scheme 2. The NMR data characterizing these

examples describe either the salt form or the free base form.

Example 22

AP-[5-(ethylsulfonyl)-2-methoxyphenyl}-N'-methyl-N-{3-methyl-1 H-indazol-6-y1}-2,4-
20  pyrimidinediamine
H,C

o~
= \g

* HNMR: 8 12.74 (s, 1H), 9.10 (5, 1H), 7.85 (d, J =6.0 Hz, 1H), 7.81 (5, 1H), 7.79 (d, / =8.2 Hz,
1H), 7.46 {d, J =8.6 Hz, 1H), 7.41 (s, 1H), 7.25 (d, J =8.2 Hz, 1H), 7.05 (d, J =8.6 Hz, 1H), 5.78
(d, J=6.0 Hz, 1H), 3.99 (s, 3H), 3.51 (s, 3H), 3.18 (q, J =7.4 Hz, 2H), 2.50 (s, 3H), 1.09 (¢, J

25  =7.4 Hz, 3H); MS (ES+, m[z) = 451, 452 (M+H).




Example 16 Mnethyl-N -(3-nethyl-1 Hindazol-6-yl)-N-{3-[(

met hyl sul fonyl ) net hyl ] phenyl }-1. 3, 5- triazi ne=2, 4- di dHHEERWochl ori de H

k.:0 20 To a flask containing a magnetic stir bar was added 0.027 g (

0. 17mm|) of N, 3- dinethyl-1Hindazol-6-agine and 0.058 g (0.19 nmol) of

4-chloro-N {3- [(nethylsul fonyl)nethyl]phenyl }-1,3,5-triazin-2-amne and 2

m. of isopropanol _and the resultant m xture heated at reflux for ca. 16

hours. Uport*& ‘?r@ the reaction mixture a 17 J uas 20ud 72 solid

pr eCI pi t at lj 16E ettlylsDIfSRyIMhe R h@}{ux 4
acete’gll E{i}?l%ﬁ:p ?qn%’}‘ﬁﬁ )(-d( E&{fgfi %g&ngﬁﬁg“yand d‘}r');{td ﬂmrﬁiacuum to

glve003 3"’ é nMrrethIHIg#(3 nmet hyl -1 Hi ndazol -6-yl)-M{3-

[ (net hyl sul fonyl) et hyI]pheny1 ,5- triazine-2,4-diamn e

hydrochl oride as a |ight pink [ ome of the peaks in the"NVR 5

spectrum are broad at roomtenpé ~ Helt i ng B£8: C produces peaks that

are well resolved. HNMR 512.5 {br s, H, 9.9 (br s, 1 H; 824 (m 1H

7.72 (d, 1 H 7.5 (m, 7.38 (s, 1 H),AaR1L ( L H) 6.9 (br s, 1 H 3.47

(s, 3H), 2.75 (br s, 3H), 2.47 (S, 3H|_ dE)NR 90 O): S 9.62 (s, 1 H),

8.29 (s, 1 H, 7.76 (d, 1 H, 7.66 (s, 54 (d, 1 H), 7.43 (s, 1H)

7.1 (m 3H) 4.13 (s, 2H), 3.56 (s, 3H), 2.93 (s, 3H), 2.55 (s, 3H); M

(ES+ , ep- h l@riHje7 38 d, 9 =BIFHz,

obt ai negil n suﬁ&f‘c’%@@ 1H? Ae\lﬁ ﬁ"ﬁ P ésmﬁ{ézi y?)r g@ga(ge‘mt he gm ne

hydr ochl or i1¢g, TSGQ(HSJ aga ﬁn,ml-lj i763¥ (8 tHj,eT 1$)9t,JRé9d12$éHPﬁélﬂe(dHl ghs Her Bs6:88

@gi Egc?rhid%" Bﬁn.lslg} @rsﬁéf.f’mr&v! g w?hﬁ‘%ﬁt%d&?%fﬁ{ﬁﬁu? b 3hen
ehtor of or Pt iy BlALR AR PG nol Fe it Acetate

10  Example 24

N-isopropyl-3-({4-[methyi(3- methyl -1H-indazol-6-yi}amino}-2-

pyrimidinyl }amino)benzenesulfonamide
H,C

>i©\ oH, o\u,ﬂj,c
6\{" CH,

L . HNMR: 5 12.84 (s, H), 10.26 (5, H), 839 {5, 1H), 7.85 (d, J=6.5 Hz, 1H), 7.83 (d. /=5.0 Hz,
15 1H), 7.72 (s, 1H), 7.57 (d, J =7.4 Hz, iH). 7.48 (s, 1H), 7.47 {s,1H), 7.05 (d, J =8.4 Hz, 1H),
5.90 (d, J=6.5 Hz, TH); (s, 1H), 3.54 (s, 3H), 3.25 (septet, J =6.8 Hz, TH), 2.51 (5, 3H), 0.95 (d.

J=6.8 Hz, 6H).

Example 25

20 N—cyclopropyl—3—({4—[methyl[3-methyl-1H—indazol—sayl)amino]-z-
pyrimidinyl } amino)benzenesulfonamide



gradi ent As stated above, sone of the peaks in the NVR sEecé Eéja are broad
at room tenperature. Heating to 90 C produces peaks

resol ved. The conpounds of Exanples 17-20 were prepared according to the
general 20 procedures set forth above hp Exanples 15 and 16. Exanple 17
M [ 5- (et hyl sul fonyl ) - 2- net hoxyphenyl] - M net hyl - M ( 3- et hyl -

Hindazol -6-yl)-1,3.5- triazipe-2,4 -diam ne hydrochloride 25 N CH3

SO CH, CH3 Owve HNMR (deDVSO, *\300 M—Iz): 8 8.89 (br s, 1H), 8.56 (br s,
1H), 8.26 (s, 1H), 7.72 (d, 1 (d, 1|—¢9 7.41 (s, 1H), 7.31 (d, 1
H, 7.04 (d, 1H), 3.95 (s. 3H))y-o: EVCHBI-%\/ (br s, 2H) 17 June.
2005 73 1.08 (t, 3H. At 90 degﬁ'ees peaks shlar pew and peak at 3.13
resonates as a quartet. M5 (AP+, m 454 h 1). Exanple 18 5

N-[ 2-met hyl - 5- ({4- [ met hyl  (3- et hyl 4 14 i kdagol - 6-yI )

amno] -1, 3,5-triazin-2- yl}am no)phe®yl ] et hanesul f onam de HNMR (deDVSO ,
300 MHz): S 12.60 (br s, 1H, 9.6 (br s, 1H), 8.92 (br s, 1H), 8.15 (br
S, 1gl) 9919NMR65 1092 (& 1@],,(9 87 Eﬁ; I(l)ba 53 (s JIHB‘I)7..857(d3.9—Ger2$ 1H), 718D,(5, 1HR4. T(&Ld
@9oc 305 mmﬂz 18) 12394(5 Mo7-3¢, [tllﬂl 9. E*BF%?,B d 4&57334275?” |7°0N% 33/53

1 7 7.06
(5 110 el ol e Bl Sty Esf ol Z oot L2 e
( AP+, 51124),;.; 439 (Mr1) . 15 Exanple 19 M net hyl - AP- (3- et hyl -
Hi ndazol 6-yl)-M[3-(methyl sul fonyl)phenyl]-1, 3,5-triazine- 2, 4-di am ne

O

Example 26

N'-ethyl-N2-[5-{ethylsulfonyl)-2-methoxyphenyl]-M'-(3-methyl-1H-indazol- 6~YI)-24—

pyrimidinedianiine
H,C

>t©i\°" O so,cH,cH,
10

HNMR: 8 12.70 (s, 1H), 9.00 (s, 1H), 7.78 [s. 1H), 7.76 (d, 1H), 7.74 (d, 1H), 742 (d, 1H), 7.33
- (s, TH), 7.22 (d, 1H), 692 (d, 1H), 5.57 (d, TH), 405 (q, 2H), 3.95 (s, 3H), 3.43 {5, 3H), 312 (a,
L 2H), 1.14 (t, 3H), 1.06 (t, 3H); MS (ES+, m/z) = 485 (M+H).

15  Example 27

N-[3-({4~Imethyl(3-methyl-1H-indazoi-6-yl)amino]-2-
pyrimidinyl }Jamino)phenyl]lmethanesulfonamide
H,C

Q

HNMR: 8 12.66 (s, 1H), 9.24 (s, 1H), 9.16 (s, TH), 7.78 (d, J =5.9Hz, 1H), 7.74 (d, J =8.3 Hz,
20 1H),7.65 (s, 1H), 7.42 (d, J =8.3 Hz, 1H), 7.33 (s, 1H), 7.04 (t, J =8.0 Hz, 1tH), 6.95 (d, J =8.3




J'q 20 HNVR (dGDMSO @90C, 300 MHz): 5 12.48 (br s, 1|:II), 9.82 Is, 1H),
8.36 (s, 1H), 8.30 (s. 1 H), 7.91 (d, 1 H, 7.75 (d,1 e 20080 (g, 1 H),
7.43 (s, 1 H, 7.33 (t, 1 H, 7.07 (d, 1 H, 3.57 (s, 3H), 2.54 Is, 3H).
Note: at roomtenperature, the 502CH3 grgygp resonates at 3.05 as a broad
singlet, whereas at 90C, the SO02CH3 group resonates under the H20 peak. M5

ES+, m = g 17 4 4 4 -donet kwyl

ot hyl 11 1 BRSOV gy anitiofnbaf 4l TR 37 AL el e W e s
hydrochl ori gel)SushivR, (gVesy @ 8¢+ HR00 MHz): 5 9.58 (s, 1H), 9.54 (s, 1H),
8.27 (s,1H, 7.75 (d, 1H), -7.501s, 1 H), 7.45 (d, 2H), 7.33 (d, 2H), 7.08
(d, 1 H, 3.56 (s, 3H, 2.56 1Is, 3H, 2.03 (s, 3H. M5 (ES+, mz) = 389
m+1l). 10 I it th I d f th t hesi f
Conpounds o PBPIRAS (1) and (1) wherei h Wo G rt Exanple 21 15 5 ({4

- thyls (3 A| ' | &h -{3vnttitingd TH-iralaoire-yi)-2,4-
bégengssul(fﬁgﬁﬂg@#ﬁlmﬁﬁéﬁ%héﬁzm@ﬁ ut IngIrI](I'f ([)f I nl?’gr%reclji g'??a Eyarrpl e 9

(200 ny. O. no and 3- agigobenzenesul fonam de (92.1 ng, 0.535 mmol |
in isopropanol (6 ml) was added\4 drops of cone. HCl. The mixture was
heated to reflux overnight They was cooled to rt and diluted with
ether (6 mM). Precipitate was cﬁ AHa fi fHBR:and washed with 17
Jun. 2005 75

~
O “"\n

HNMR: 5 12.88 (5, TH), 1037 (5, 1H), 7.86 (d. J =6.5 Hz, 1H), 7.82 (d, J=8.6 Hz, 1H), 7.67 (s,
1H), 7.56 (d, J =7.9 Hz, 1H), 7.29 (s, 1H), 7.12 [d. J =73 Hz, 1H), 7.05 {d, J=8.6 Hz, 1H}, 5.95

10 (d, J=6.5 Hz, 1H}, 4.38 (s, 2H), 3.55 (s, 3H), 3.16 (SEptEt, J=6.8 Hz, 1H), 2.51 (s, 3H), 1.26 {d, -
J =6.8 Hz, 6H); MS (ES+, m/z) = 451, 452 (M+H).

Example 29

NP-{4-[lisopropylsulfonyl)methyl]phenyi}-N'-methyl-N'-(3-methyl-1 H-indazol-6-yl)-2,4~
15  pyrimidinediamine
H,G

S . ~CH,

{ ¢ .

' h S0,CH(CH;),
S, ,LN

HNMR: § 12.87 (s, 1H), 10.21 (5, 1H), 7.85 (d, J =6.2 Hz, 1H), 7.83 (d, J =85 Hz, 1H), 7.57

(d, J=8.1 Hz, 2H), 7.49 (s, 1H), 7.30 (d, J =8.5 Hz, 1H), 7.05 (d, J =8.1 Hz, 2H), 598 {d, J=62

Hz, TH), 439 (s, 2H), 3.54 (s, 3H), 3.14 (septet, J =63 Hz, 1H), 2.51 {5, 3H), 1.26 (d, /=63
20 Hz 6H), MS (ES+, mfz) = 451, 452 (M+H).

Example 30

N-[5-(isobutyisulfonyl)-2-methoxyphenyl]- N'-(3-methyl-1H-indazol-6-yl}-2.4-
pyrimidinediamine



ether. 3-({4-[nmethyl (3- nmethyl-1 Hindazol-6-y |)am ni)! 2- Bég_ktm di nyl

}am no) - benzenesul fonam de was i sol ated as off whi t 4 ng). 'H
NVR (300 MHz, d6DMsO) S 12.73 (br s, 1 H), 9.54 (s, 1 H, 8.55 (s, 1 H),
7.86 (d, J = 6.0 Hz, 1H), 7.78-7.81 (my2H), 7.40 (s, 1H), 7.33-7.34 (m
2H), 7.25 (br s, 2H), 7.02 (d, J =8.4 Hz, 1H), 582 (d,J =6.0Hz, 1
H, 3.51 (s, 3H), 2.50 (s, 3{e M (ES+, nfz 410 (MtH). Unl ess ot herw se
i ndi cated, the conpounds of anples 22-37 and 41-68 were prepared
according to the general procdu et forth above in Example 21. In nost
cases the hydrochloride salts g hese exarﬁ&sbm?eﬁ'éx readi |l y obtained as
described in the 10 experinentHl abov In c rtabp cases it was nore
convenient to isolate the final corrf:nd a Yee base by partitioning
wi th an organic solvent (e.g., ethyl{ acktat nd an aqueous base (e.g.
aqueous sodi um bi carbonate). It wll re¥adif’y apparent to those skilled
in the art that the syntheses of these exanplose wi |l use either of Schenme 1

or Schene 2 described above, depending on group Xa the nature ofj_Y\/ni CB
defines t hdIMRS (400 MHz.i dgDMEENt S viRSe (SB8. i957ddsH Both (8. Ydirdnid 212 798 R

(oo bace TomAca e B0 158 BETLEE RFSF gy 147 (@i Bl o €4S
) 2'\’*7292 nvhe é\ﬁﬁi)l%i n‘?h’fi'w%m Tt el arﬁr J.d6 Bzl 7.20 (@yTH. ni-disseHilaitbe{d R 8

7. 79 (8, J=8:596H2) 133 (diTH)I= S;Dma 3a4 ($1&3+&m(q1w GQZWY(%*%Z*H} “?)25

? 99 (58 %ﬁwmshﬂ%@ 8&{(1#5,7%@1(@@ (&Mm'jﬁg(ﬁi}ﬁ,(@ﬁwﬁssﬁ(wpw 1 09 (t,

25 =7.4 Hz, 3H); M5 (ES+, mz) = 451, 452 (M+H). 17 June 2005 76 Exanple
23 N -nmethyl-N -(3-methyl -1 Hi ndazol -6-yl)-Nz-{3-[ (et hyl sul fonyl)
met hyl ) ph&egrhple274- pyri m di nedi am ne

N-[3-{{4-[methyl3-methyl-1 H-indazol-6-yl}amino}-2-
10 pyrimidinyl}amino)phenyllacetamide
H

HNMR: 5 12.70 (s, 1H), 9.79 (s, 1H), 8.15 (s, 1H), 7.99 (5, 3H), 7.95 (5, 1H), 7.82 (d, 1H), 7.78
(d, TH), 7.41 (s, 1H), 740 (s, 1H), 7.04 (dd, TH), 7.01 {dd, 1H), 5.76 (d, 1H), 3.48 (s, 3H), 333
(s, 3H}, 2.01 (s, 3H); MS (ES+, mfz) = 388 (M+H).

15

Example 32
N-[3-({4-{ethyl(3-methyl- 1 H-indazol-6-yl}amino]- 2—pynmid|nyi}amlnolphenvllacetam'de

He

CH

(jr




\‘\;

72 (s,

| 5 HNVR S 12.70 (s, 1 H), 9.24 (s, 1 H, 7.85 (d, J,=6.1 1 H, 7.81

(s, 1 H, 7.78 (d, J =8.5 Hz, 1 H), 7.65 (d, J =8. 1M7 37 (s, 1

H, 7.15 (t, J =7.9 Hz, 1 H), 700(d J—85Hz 1H, 6.89 (d, J =7.5
-Hz, 1 H), 5.81 (d, J =6.1 Hz, 4. 27 é@ 3.49 (s, 3H), 2.86 (s,

3H), 2.51 (s 3H); M5 (ESH, rﬂz) = 423, 4 (I\/H—i) 10 Exanpl e 24

N-i sopropyl - {4-[methyl (3- neth I-1 H i ndazol - ?_/Ig)amn )-2- rim dinyl

} a nino) b@N nésl@lf?f?oﬁﬁa )d®73 kR 0H), 9.09NwWRH)87.78 (84H], J:831(dHj H), 1{34 T(“B 7.34

5180 Ly Tdan (gt s o ol gd. b o 36 397 8218, B fo g0 3 S

(d, J =8.4 (s@H)l2.th (s, SHAMS thS+Imfd Si08AMH)H) , (s. 1H), 3.54 (s, 3H), 3.25

(septet,

J=6.8 Hz, 1 H), 2.51 (s, 3H), 0.95 (d, J =6.8 Hz, 6H). Exanple

25 20 N-cyel opropyl -3-({4-[nethyl (3 nethyl-1 Hindazol-6-yl )am no]-2-
pyri m di nyI 3'"’685[?30) benzenesul fonamide 17 June 2005 0 77 HNMR 8

12.72 (8,
(s, 1H),

Hz, 1 H).

4H). Exanp

M et hyl -

O

10

15

20

8.57 (s, 1H), 7.85 (d, J =6.1 Hz, 1H), 7.80

7. W(Z@ﬁ\ttho&y:ﬁ{ﬁslﬂeth%i Bi)lsonz&ﬁ)rﬁéthyﬂstyl}ch?ny(]t—N‘ -(B-methyl - 1
H ., 7.29 (4ndazoE6 \ﬂ) érlrh&ime

Ie 26
- #- [5 (ethyl sul fonyl) - 24
H i ndazol -

Q0nd d, J =8.5 1 H, 5.79 (d, J =6.1
H),218210(rn 1 H, 0.51-0.30 (m 5

T

6-yl)-2,4 pyrlmd|n|

) phenylol oM ( SNmet hyl -

I “ o
e
. N
OMe
HNMR (400 MHz, de-DMS0) & 12.34 {br s, 1H), 9.63 (br s,1H), 8.77 - 8.75 (m,1H},8.08 (d,1H,
J=5.79Hz), 7.90 (br s, 1H), 7.78 (brs,1H), 7.41 (dd,1H, 3=2.12Hz and J=8.61Hz), 7.24 (d, H,

1=8.75Hz), 7.19 (br s, 1H), 6.38 (d, TH, J=5.93Hz), 6.14 (s, 1H), 4.64 (s, 2H), 3.98 (5, 3H), 2.42
{s,3H), 2.34 (5,3H), MS (ES+, m/z) 506 (M+H).

Example 34

4-methoxy-3-({4-[(3-methyl-1H-indazol-6-yl}amino]-2-
pyrimidinyl }amino)benzenesulfonamide
H,c

(ﬁf\n@

HNMR (400 MHz, ds-DMS0) & 12.28 {br s, 1H), 9.56 (br s, 1H), 8.72 (br s, 1H), 8.02 (d.. tH,
1=5.71Hz), 7.87 (or s, 1H), 7.74 (br s, 1H), 7.55 (d, 1H, J=8.74Hz), 7.43 (d. 1H, J=8.03Hz),
7.17 - 7.13 (m, 4H), 6.32 (d, TH, J=5.89Hz), 3.91 (s, 3H), 239 (5, 3H), MS (ES, m/fz) 424 (M-
H).



Ove HNWR 8 12.70 (s, 1 H, 9.00 (s, 1 H, 7.78 (s, g"@h éoz)g (d, 1 H,
7.74 (d. 1 H, 7.42 (d, 1 H, 7.33 (s, 1 H, 7.22 ( 92 (d, 1 H).
5.57 (d, 1 H), 4.05 (g, 2H), 3.95 (s, 3H), 3.43 (S. 3H), 3.12 (g. 2H),
1.14 (t, 3H). 1.06 (t. 3H); M5 (ES+, rdz% 485 (MtH). 15 Exanple 27
N-[3-({4- [nethyl (3-nmethyl-1 Hindazol &lyl) anino]-2- pyrimdinyl }

am no) phenyl ] net hanesul fonam de HA' CH3 HN | SO= CH3 HNI\/R S 12.66 (s, 1

H) , 924(Esgm,&1el-j)5916ls 1 H), 7.78 (d, J =5 .9Hz, 7.74 (d, J =8.3

(1, 325 0 b-Goaprop w?@fcgync%rnzejﬁégﬁage%#l ﬁwt%o@l%%hvl T, 0

=7.9 Hz, 24HpyrinGdinediaming =59 Hr 3.44 (s, 3H), 2.92 (s, 3H), 2. 46

(s, 3H): MB (ES+, mz) = 42446426 (M+H). Exanple 28 5

M {3-[ (i sopropyl sul fonyl ) nmet hy

Hi ndazol -6-yi)-2,4- pyrimn di Mkdi

(s, 1 H, 7.86 (d, J =6.5 Hz, 1}
7.
d,

H, 7.56 (d, J =7.9 Hz, 1 H),
(d, J =8.6 Hz, 1 H), 5.95 10 (
3H), 3.16 (septet J=6.8 Hz, 1 H)
ME (ES+, mz) = 451, 452 (M+H).
|') met hyl | phenyl} M net hyl - M ( 3- et
pyri mgli nedi am ne
O "H NMR {400 MHz, ds.DMSQ) & 12.71 (br s, 1H), 9.03 (s, TH), 7.83-7.79 (m, 2H), 7.78 (d, J =
8.4 Hz, 1H), 7.40-7.38 (m, 2H), 7.22 (d, J = 8.6 Hz, 1H), 6.97 (d. J = 8.4 Hz, 1H), 5.74 (d. J =
6.1 Hz, TH), 3.95 {s, 3H), 3.47 (s, 3H), 3.24 (m, 1H), 2.45 (5, 3H), 1.11 (d, J = 67 Hz 6H). M5
(ES+, mfz) 467 (M+H). ‘
10
Example 36

N-[5-[ethylsuifonyl)-2- methoxyphenyl] -N*-isopropyl-N'-{3-methyl- 1 H-indazol-6-yl)-2.4-
pyrimidinediamine

15 HNMR: 5 12.69 (s, 1H), 9.18 (s, 1H), 7.78 (s, 1H), 7.76 (d, 1H), 7.69 (d, 1K), 7.57 (d, TH). 7.22
(s, 1H), 6.86 (d. 1H), 6.82 {d, 1H), 5.26 (d, 1H), 5.24 (m, 1H), 4.28 (q. 2H). 2.87 (s, 3H), 2.44
(s, 3H), 1.31 (t, 3H), 1.08 (d, 6H); MS (ES+, m/2) = 481 (M+H).

Example 37 : . .

200 M- H-indazol-6-yl)-N*-methyl-A%-{3-[(methylsulfonyl)methyl]phenyl }-24-
pyrimidinediamine _



HNVR. 5 12.87 (s, 1 H), 10.21 (s, 1 H), 7.85 (d, J =6.2 Hz, 1 H), 7.83 (d,
J =8.5 Hz, 1 H), 7.57 (d, J =8.1 Hz, 2H), 7.49 (s, 11%yung2805 4 J =8 5
Hz, 1 H, 7.05 (d, J =8.1 Hz, 2H), 5.98 (d J =6.2 Hz, 1 H), 4.39 (s, ZFD
3.54 (s, 3H), 3.14 (septet, J =6.3 Hz 2.51 (s, 3H), 1.26 (d, J =6.3
20 Hz, 6H), MS (ES+, nfz) = 451, 452 (NMFDZ Exanpl e 30

M (5- (i sobutyl sul fonyf -2- nethoxyphenyl]-M (3-nethyl-

H i ndazol - 6-0- 2, 4- pyri m di nedi agag 7 June 2005 79 C]VE HNVR (400 MHz,
d6-DMSO) S 12.29 (s,1H) , 9.57 @ 5 (ddggldyl =2.14 Hz and

tNj, 7.77 (d,1 H,
J=2.14Hz and J=8.56

J=6.42Hz), 8.05 (d. 1H, J=5.89, ﬁlw Ze r
=2.85Hz), 7.54 (d, IN  J=8.74Hz) , 7. 5 N
Hz), 7.23 (d, IN, J=8.65 Hz), 7.16 (d, FHN N6Hz) . 6.33 (d, 1 H 1=5.71
Hz) 3.94 (s.1H, 3H). 3.00 (d,t H, J= 839 (s,3H), 1.97 - 0 1.90
(m 1 H, 0.87 (d, 6H J= 6.78Hz), M5 (ES+ MZ ) 467 ( MH), (ES, niz) 465
(MH. Exanple 31 N-[3-({4-[nmethy)(3-nmethyl- 1 Hindazol-6-yl) 7)

10 pyri mi di MMB@%W&@dyD}%@Bt Ha.th @erNNFQ 9851(br %.01H)s8- "i{tH)S- lgi 7873

3, s (Sl ode B e i g iy S b 341%1
1 H), 3.48 (g8o BHMH, $=B34rH55.8310. 118.106.9687), 3H; (slvm)( B39, s, mm)zsazﬁamwa),

15 Exanple 32 N [3-{{4-(ethyl (3-nmethyl-1 ! 1-indazol -6-y
| ) ami no) 52- MP-f.nnlz]ﬂ\W[l\]ﬂ-i-Hln no) phenyl ) acet ani de 17 June 2005 80

O
Example 38

N'-(1,3-dimethyl-1H-indazol-6-yl)-N*-methyl- A -{3- [(methylsulfonvl)methyl]phenyi}—
2 4-pyrimidinediamine

10
To a solution of  A-methyl-N*-(3-methyl-1H-indazol-6-yl)-A*-{3-

[(methylsulfonyl)methyl]phenyl}-2,4-pyrimidinediamine (Example 23) {389 mg, 0.92
_ mmot) in DMF (4 ml) was added Cs2C03 {600 mg, 1.84 mmol) followed by iodomethane (64
(1 ul, 1.02 mmol). The mixture was stirred at rt overnight. The mixture was diluted with
15 water and extracted with FtOAc. The organic layer was washed with brine, dried over
MgSO0s, filtered and evaporated. Purification of crude product by prep TILC provided 260
mg of N“-(1,3-dimethyl—1H-indazol—B-yl]—N‘-methyl-N’—{3—[(methy!sulfo_nyl)methyl]- |
phenyl}-2,4-pyrimidinediamine. *H NMR (300 MHz, dsDMS0) 4 9.25 (s, 1H), 7.86 (d, J = 6.0
Hz, 1H), 7.82 (s, TH), 7.77 (d, J = 8.5 Hz, 1H), 7.65 (d, J = 7.8 Hz, 1H), 7.58 (5, 1H), 7.15 (¢, J
20 =7.8Hz tH), 7.02 {d, J= 8.5 Hz, 1H), 6.89 (d, J= 7.8 Hz, 1H), 5.83 (d, J = 6.0 Hz, 1H), 4.28
(s, 2H), 3.92 (s, 3H), 3.49(s, 3H), 2.87 (s, 3H), 2.48 (s, 3H). MS {(ES+, m[z) 437 (M+H).

Example 39

N‘-(2.3-dimeth#l-ZH—indazol-6—yl}-N‘—methyl—AF-{3-[(mcthy|suIfonyl)mcthyl]phenyl}—
25 - 24-pyrimidinediamine



HNVR. S 12.67 (s, 1H), 9.73 (s, 1H), 9.09 (s, 1H), 7.76 (s, 1H., 7.83 (d, 1
H, 7.74 (d, 1H), 7.34 (s, 1H), 7.32 (d, 1H), 6.45 (aa—“pﬁajé@ 41 (dd, -

2H), 5.76 (d, 1H. 3.97 (q, 1H), 3.47 (s. 3H), 3.33 (s, 3H), 2.13 (s, 3H);
M5 (ES+, mz) = 402 (MtH). 5 Exanple 33 NZ- (2-nmeth oxy-5-{ [(5-nethyl - 3-

I sbxazol yI)rrethyI]su | fonyl} phenyl)-N-(3-nmethyl-1 H ind

zol - 6-yl)-2, 4-pyri m di nedi am ne, H3q Me HNVR (400 MHz, d6-DMSO) .S 12.34 (br
s, 1 H, 963(brsl|—|) 8.77 *\8.7 (mlH) 8.08 (d,1 H 10 J=5.79Hz),
7.90 (br s, 1H), 7.78 (brs, 1. J=2.12Hz and J=8..61Hz) , 7.24
(d, 1H, J=8. 75Hz), 7.19 (br s, M 3,8:H(d §9,CH=5. 93Hz), 6.14 (s, 1

H, 4.64 (s, 2H), 3.98 (s, 3H), ('3H), 2{34 (s,3H), Ms (ES+, mz)
506 (M+H). Exanple 34 15 4- rrethoxy 3- (ﬁ Ryl -1
m ifjo) b¢

H i ndazol -6-yl)am no] -2 - pyrimdi nyI} nesul f onam de HA HNWVR
(400 MHz, d6-DMSO) S 12.28 (br s, (Br"s, 1 H), 872(brs 1H,
8.02 (d.. IH,J571Hz)787(brs , 7.74 (br s, 7.55 (d. 1

H J=8. 74Hg), 7.43 3 (cightdn, 928 §8F%) Fngon gt n?azg"nymw.mzo..@ AR 1R

J=5.89Hz), 3. 91 June
2005 Si Eihmhwﬂsmﬁ)nwmetmﬁjphaw]}-ﬁml—b‘ﬂmsflki)ncﬁrarmmhobEyp‘halnyI2}3) Wﬂ%t mgl - MOg

ds- D0 ) ramalb IR ) s dqacaissith (60D o £ 4 Rl royed iy Geretianitfey

- 5  ul, 1.02 mmol}. The mixture was stirred at rt overnight. The mixture was diluted with

O water and extracted with EtOAc. The organic layer was washed with brine, dried over
MgSO0s, filtered and evaporated. Purification of crude product by prep TLC provided 120
mg N'-(2,3-dimethyi-2H-indazol-6-yl)-N*-methyl-N~ {3-[(methylsulfonyl)methyl]-
phenyl}-2.4-pyrimidinediamine. 'H NMR (300 MHz, dsDMS0) & 9.23 (s, 1H), 7.84-7.86 (m,

10 2H), 7.74 (d, J = 8.8 Hz, 1H), 7.64 (d, J = 7.9 Hz, TH), 7.42 (s, 1H), 7.18 (t, / = 7.8 Hz, TH),
6.85-6.90 {m, 2H), 5.81 (d, / = 5.8 Hz, 1H), 4.23 (s, 2H}, 4.04 (s, 3H), 345 (s, 3H), 2.83 (s,
3H), 2.61 (s, 3H). MS {ES+, mfz) 437 (M+-H).

Example 40

15  N'-(2,3-dimethyl-2H-indazol-6-yl)- AF—[S-(cthyIsu!fonyI)—z methoxyphenyl]- N‘-methyl-
2 4-pyrimidinediamine _ _
H,C

fﬁn

This example was prepared using procedures similar to those of Example 39. 'H NMR {300
MHz, dsDMSO) & 9.15 (d, J = 1.9 Hz, 1H), 7.88 (d, J = 6.1 Hz, 1H), 7.79-7.81 (m, 2H), 7.47-

20  7.50 (m, 2H), 7.28 (d, J = 8.6 Hz, 1H), 6.95 {d, /= 8.7 Hz, 1H), 5.81 (d, J = 6.1 Hz, 1H), 4.08
(s, 3H), 4.03 (s, 3H), 3.53 (s, 3H), 3.22 (g, J = 7.4 Hz, 2H), 2.65 (5, 3H), 1.13 (t, /= 7.4 Hz, 3H).
MS (ES+, mfz) 467 (M+H).



8.4 H, 1 H, 7.40-7.38 (m 2H), 7.22 (d, J =8.6 Hz, 1 H), 6.97 (d, J =
8.4 Hz, 1 H, 574 (d, J = 6.1 Hz, 1 H), 3.95 (s, 3Ly JuneP0bs 3 3 24
(m 1 H, 2.45 (s, 3H, 1.11 (d, J = 6.7 Hz, 6H. M5 (ES+, niz) 467
(MtH). 10 Exanple 36

M -[5-(et hyIsquonyI) 2- met hoxyphenyl ] - Mlsopropyl M ( 3- net hyl -

H i ndazol - @yﬂ) 4- pyrimdi nediamne 15 HNMR 812.69 (s, 1H), 9.18 (s,
1K), 7.78 ( f 477.76 (d, 1U), 7.69 (d, 1H), 7.57 (d, 1H), 7.22 (s, 1
H, 6.86 ( 1 w1 R _ 2 n

TS 2 87 q-[4lm E&hoxg 38§{4(—E{8 rﬂgﬁ\j%zl Iﬁ %)P'B @Hg'r%nof Zéﬂ'nﬁmmﬂ))m o)dphggyllq

= 481 ré’ p@x ol e 37 20 M ( H-|ndazol 6-yl)- M et hyl - M { 3-

[ (et hyI sulfonyl)net hyl ] phenyl , 4-. pyrimdinedianmine 17 June 2005 82 0
HNVR (400 MHz, d6-DMSO 8 13. 15~( 1H), 9.25 (br s, 1H), 8.10 (br s,
1H), 7.87 - 7.80 (m 3H), 7. 66 & Ng =9. P 7.47 (s, | H), 7.13 (t,
| H J=7.90Hz), 7.04 (d, 1H, J 8H33Hz) . 89 (d ?[ J=7.34Hz), 5.82 (d,
1H, 1=5.93Hz), 4.29 (s, 2H), 3.49 (s, N 2.887s, 3H), M 5 (AP+, m z)
409 (MrH). Exanple 38 M (1, 3-dinethyl {1 |n -6-yl)-Mnmet hyl - 11x3-{3-]

(et hyl sul fonyl ) net hyl] phenyl }- 2,4- "BYyri ned is mi ne 10 To a
solution of /V-nethyl-M(3- rrethyl 1 H-indazol ) -M{3- [(

met hyl sul f onyl ) met hyl | pheny 2,4-p rlmdlnedlmne Exa e 23 38
0. 92y n¥rol ﬂNyMigl?}ml\zl/H; Prds—)D ]&@Ibl&&l(br@s?ldimm@dbr?rdl*sﬂ%llbﬁﬁﬁdlfﬂ)ﬁéﬁ mnﬁ by

dOdO”Et N2NG 96Q4, 11, J=6.78Hz), 7.89 (d, 1H, J=7.33H2), 7.59 (or's, 1H), 7.51 (d, TH, J=6.78Hz), 7.30 -
7.27 {m, 2H), 6.52 (s, TH), 3.93 (5, 3H), 2.66 (br s, 2H), 2.43 (s, 3H), 0.85 (brs.:3H). MS (ES+,

m/z) 403 (M+H).

10 Example 42

4-methoxy-N-[3-({4-[methyl(3-methyl-1H-indazoi-6-yl}amino]-2-
pyrimidinyl }amino)phenyl]benzenesulfonamide

¢ _ HQMR: 8§ 12.87 (s, 1H), 10.22 (s, 1H), 7.85 (d, J =8.5 Hz, 1H), 7.78 {d, J=7.2 Hz, 1H), 7.69
15  (d,J=88 Hz, 2H), 7.48 (s, TH), 7.42 (5, 1H), 7.25 (d, J =7.7 Hz, 1H), 7.04 (d, J =8.8 Hz, 2H}, -
7.02 (d, J =8.5 Hz, 1H), 6.80 (d, S =8.1 Hz, 1H), 5.89 (d, /=7.2 Hz, 1H), 3.77 (s, 3H), 3.50 (s,
3H), 2.51 (s, 3H); MS (ES+, mfz) = 516, 517 (M+H).

Example 43

20 4-methoxy-N-methyl-3-{{4-{(3-methyl-1H-indazol-6-yl)amino]-2-
pyrimidinyl }amino)benzenesulfonamide



ul, 1.02 mol). The mxture was stirred at it overni ght The nm xture was
diluted with 15 water and extracted with Et OAc. The oﬁéﬂ-ﬁ%g%er was
washed with brine, dried over MSO , filtered and evapor at ed.
Purification of crude product by prep TL% provi ded 260 ny of
M (1, 3-di net hyl -1 Hi ndazol - 6-yl ) - M net hyl = SAf z- {3-[( nmethylsul fonyl)nethyl]-
phenyl }-2, 4-pyrimdi nediamne. 'H NVR (300 WHz, d6DMSO ) 8 9.25 Is, 1 H),
7.86 (d, J =6.0 Hz, 1 H), 7.8‘2‘(3 1 H, 7.77 (d, J =8.5 H, 1 H, 7.65
(d, J =7.8 Hz, 1 H, 7.58 (s, / 15 (t, J 20 = 7 8 Hz, 1 H, 7.02 (d,
J=85H, 1H, 6.8 (d, J =Y H)583 J =6.0 Hz, 1 H),
4.28 (s, 2H), 3.92 (s, 3H), 34(s H 2 87 3% 2.48 (s, 3H). M
(ES+, mz) 437 (M+H). Exanple 39
M (2, 3-di rrethyl 2H i ndazol - 6-yl) - Mn'eth met hyl sul f onyl ) met hyl ) phen
yl )- 25 '2,4-pyrimdinediam ne 17 Jun\ &4 sol ution of 83 H M net hyl
-M(3- rrethyl 1 Hindazol -6-yl)-M{3 [(rrethy sul f,anyl
)rrethyl]phenyl} 2, 4-pyri m di nedi am ne (Exanple 2 (389 ng, 0.92 mol) in
4 m) Nﬁmﬂqd@@ zCﬁ o?@qfésrqu 1H %@EDHH) ﬁqlzl(Q\wnld:qudpmtnamg

(645u| 1. 02 mol ure wasswre at it overnight The m xture
was di | ut ed7.89 {ths, Wﬂl.éfrna(n,dll-ﬁxr B4(d, adi, W8.56H2),ON36 (diHé, I838iia), 7-2§ er7. 3 ém.

vashed U NG, et St sl s Sog 508 . 254 e 3

M (2, 3-¢ 0 t hyl - M {3- E( net hyl sul f onyl ) net hyl ] -
hfanyl} 2, Uﬁ??ﬁ%%@?ﬁaﬁjﬁfblmwﬁem {300 I{VHz ( d6DI>\I/ISO3J S 9?/2%% (s,ylL),

84786(m102H) 7.74 (d, J =8.8 Hz, 1 H, 7.64 (d, J =7.9 Hz, i H,
7.42 (s, 1 H, 7.18 (t, J =7.8 Hz, 1 H), 6.85-6.90 (m 2H), 5.81 (d, J =
5.8 Hz, ||\|)£ramde4€, 2H), 4.04 (s, 3H), 3.45 (s, 3H), 2.83 (S. 3H), 2.61

(s, 3H). My fRtyTindiZd-6- Wi {4-RERIMSIERyimethyllanilino}-4-

pyrimidinylJamino]acetonitrile
H3

4

g
é\j‘\ u /Q/\sozcu,

10
'H NMR (300 MHz, ds-DMSO) 5 12.83 (br s, 1H), 9.52 (s, 1H), 7.97 (d, /=59 Hz, 1H), 7.86
(d, J = 83 Hz, 1H), 7.78 (d, J = 8.5 Hz, 2H), 7.47 (s, 1H), 7.27 (d, J = 8.5 Hz, 2H), 7.03 (dd. J
= 8.5 & 1.5 Hz, 1H), 5.78 (d, J = 5.9 Hz, 1H), 5.02 (s, 2H), 4.37 (s, 2H), 2.86 (s, 3H), 2.51 (s,
3H). MS (ES+, m/z) 448 (M-+H).

15

Example 45

{{2-{5-(ethylsulfonyl)-2-methoxyanilino]-4-pyrimidinyl } (3-methyi-1 H-indazol-6-
yl)Jaminolacetonitrile

HG
CN
N )
N N 0,CH,CH,

J,



15 M (2, 3-di net hyl

- 2Hi ndazol - 6-yl) - M [ 5- (et hyl sul f ony) - 2- net hoxyphenyll]—-%%%ﬁ
2,4-pyrimdinediamine Hsq This exanple was prepared using procedures
sirrilar to those of Exanple 39. '"H NI\/R @800 MHz, d6éDVBO) S 9.15 (d, J =
1.9 Hz, 7.88 (d, J = 6.1 Hz, 779781(m2H) 7.47 20 7.50

61 azH) ﬁﬁﬁ"ﬁﬁ?&% aswoh&dg%{, S[@r ga)md%gggr i3t m)rﬁosf B, bibo 7 =

Hz, 2H), 24,65 69, Hz3lrbq ,7.8Y3(d( ¥ = 8l5 Hz,/AH), 1HB2-7349 (m, mszd J=8.8) msﬁ) msH)
17 June 2005 84 Exa

H i ndazol {&. Yy &bEhbf- fg- gé} |5rﬁ({1{ﬂnn§¥=mho')’bh%ﬁé ﬁt"'pddabaﬂi}n%”&qé go Q5
623 *{%112% B/ g 2 7 i B, B (5% "@é’ Y sy 750

(brssl , 51(d 1 H J=6.78Hz), 7.30 - 7.27 (m 2H), 6.52 (s, 1 H),

3.93 (s, 3H), 66 (br s, 2H), 2.43 (s, 3H), 0.85 (brs, 3H), I\/IS(ES+, n z)
403 (M+H) Exampbe’éﬁ“rple 42 4-met hoxy-N-[3-({4- [methyl (3-nethyl-

o T R g%dawi%hﬁsﬁf’éhﬂ?ﬁ%?”y@%“‘?”““' fonant de 19
=7.2 He, PWW'““?I')B@'" BCf(t‘a"' e =8. 8 Hz, 48 (s, 1 H, 7.42 (s, 1 H),
725dJ—77Hz 703d,J—88H22 7.02 (d, J =8.5 Hz, |
H) 6(80(d J—81Hz 1 H, , J—72HZH?1H), g.??(s, 3H), 3.50
(S: . /\CN $0,CH, * )

O

"0 'H NMR (300 MHz, dsDMSO) & 12.83 (br s, 1H), 9.53 (s, TH), 7.96 (m, 2H), 7.86 (d, / = 8.4
Hz, 1H), 7.62 (d, J = 8.4 Hz, 1H), 7.47 (s, 1H), 7.26 (t, J = 7.8 Hz, 1H), 7.04-6.96 (m, 2H), 5.76
(d, J = 58 Hz, 1H), 5.02 (s, 2H), 4.39 {5, 2H), 2.90 {5, 3H), 2.51 [s, 3H). MS (ES+, mfz) 448
(M+H).

15  Example 47

4—mcthoxy-N—methyl-3-({4—[methyl[3-methyl-—1H—indazol-ﬁ-yl)amino]—z- '
pyrimidinyl}amino}benzenesulfonamide

(7 - Hy .
. _ )
| wt sommen,

\N )\u

Me:

20 'H NMR (400 MHz, dsDMSO) & 12.70 (br s, 1H), 8.99 (d, J = 2.2 Hz, 1H), 7.74-7.80 (m, 3H),
7.32-7.36 (m, 2H), 7.15-7.18 (m, 2H), 6.97 (d, J = 8.4 Hz, 1H}, 5.73 (d. J = 6.0 Hz, 1H), 3.92
* (s,3H), 3.47 (s, 3H), 2.45 (5, 3H), 2.36 (d, J = 5.0 Hz, 3H). MS (ES+, mfz) 454 (M+H).




3H), 2.51 (s, 3H); M5 (ES+ , mz) = 516, 517 (MH—i) Exanpl e _43_20
4- met hoxy- N-nmet hyl - 3- ({4-[ ( 3- net hyI 1 Hindazol -6-yl )J&M pyri m di nyl
}am no) benzenesul fonam de 17 June 2005 85 d Owe HNVR (400 MHz, d6- DMSO)
5 12.31 (s, 1H), 9.59 (s, 1H). 8.72 (s, 1kh, 8.03 (d,1 H, J=5.71 Hz), 7.89
(br s, 1H. 7.72 (s, 1H), 7.54 (d, 1 H J=8.56Hz) , 7.36 (d, 1 H J=.
8.38Hz), 7. -%4%.2 (m 1H), 7.19 - 7.15 (m 2H), 6.33 (d, 1H, J=5.89Hz),
3.92 (s, 3 ”gj 9 (s, 3H), 2 34 (d, 3H - 5 J=4.99Hz), M5 (AP+, mz) 440
(MHH) . Exanzp-l({aﬁt—‘ﬂmﬂh@ﬂ&rm&thyﬂ—iﬂl—mdazol 6-yl)amino]-2-pyrimidinyl }amino)benzamide

H i ndazol -6-yl) (2-{4- [(rrethyls éonyl)nethyl]anlllno} 4 - pyri mid inyl)a

mi noJa eeton itrile H3g CN 1 (300M—|z d6-DMSO) S 12.83 (br s,

IH). 9.52 (s, 1H), 797(d J:. 1H). 7.86 (d, J =8.3 Hz, 1 H),

7.78 (d. J = 8.5 Hz, 7.47 (? ,QH;27(d J = as Hz, 2H), 7.03 (dd,
J

J =85E 1.5 Hz, ,578( = 5.9 Hz, 1&9“,{502(5 2H), 4.37 (s.
2H). 2.86 (s, 3H), 251(s 3H). M ( 48 (MrH). 15 Exanple 45
[{2-[5-(ethyl sul fony |)-2-nethoxyanili 4 m di nyl } ( 3- et hyl -
Hindazol -6- yl)ami no]acetonitri H3C
"H NMR (300 MHz, ds-DMSO) & 12.72 (br s, 1H), 9.45 (s, TH), 7.89 (d. J = 6.0 Hz, 1H)}, 7.78-
5 7.81(m, 2H), 7.69-7.72 (m, 2H), 7.41 (s, 1H), 7.09 (br 5, 1H), 7.03 (d, J = 8.5 Hz, 1H), 5.85 (d,

O J=6.0 Hz, 1H), 3.50 (s, 3H), 2.50 (s, 3H). MS (ES+, m/z) 374 (M+H).

Example 49

3-methoxy-4-({4-[methyl(3-methyl-1H-indazol-6-yl}Jamino]-2-

10  pyrimidinyl}amino)benzenesulfonamide
H,C

GO o
Gr sos

'H NMR (300 MHz, dsDMSO) 5 12.92 (br s, TH), 9.53 (d, / = 2.2 Hz, 1H), 7.97-8.04 (m, 2H),
7.91 (s, 1H), 7.59-7.64 (m, 2H), 7.34-7.38 (m, 3H), 7.20 {dd, J = 8.6 & 1.5 Hz, 1H), 5.96 (d, J.
= 6.0 Hz, 1H), 4.14 (5, 3H), 3.69 (s, 3H), 2.68 (5, 3H). MS (ES+, m/z) 440 (M+H).

15 .
Example 50

N'-ethynyl-N*~(3-methyi-1H-indazol-6-yl)-A*-{3- [(methylsulfonyl)methyl]phenyl}-2 4~
pyrimidinediamine

| 20 'H NMR {300 MHz, de-DMSO) 8 12.99 (br s, TH), 9.57 (s, 1H), 8.08-8.10 (m, 2H},7.99 (d. J =
- 8.4 Hz, 1H), 7.86 (d, J = 8.4 Hz, 1H), 7.63 (s, 1H), 7.38 {t, J = 7.8 Hz, 1H), 7.19-7.23 (m, 1H),




17 Junk 2005 86 ' H NMR (300 MHz, ds-DMSO ) S 12.85 (br s. 1H), 8.98 (d,
J= 2.2 Hz, 1H), 8.08 (s, 1H, 8.00 (d, J = 5.9 Hz, L7 June2005 | J:85
Hz, 1 H), 7.52-7.49 (m 2H), 7.29 (d, J = 8.8 Hz, 1 H), 7.03 (dd, J = 8.5
t1.4Hz,1H) 580(d,J=5.9Hz,1H)8;3508(s 2H), 4.00 (s, 3H), 32
(qp J =7.3 2.51 (s, 3H), 1.12 (t, J= 7.4 Hz, 3H). M5 (ES+, m2z)
478 (M* | 3 Y, Hh, N6 zd4 G GES{(S?ZHTTB@th sH), ka8
yQOret hyl ] nﬁﬁa{fﬁoﬁ§4@ %gl)r?%qgg@njy 47 é|f1l|2] ace?om]%rll e H3g 10 'H NWR
(300 Mz, ﬁsﬂl)/sm)usss §92) 237 (W H,, 1H) 9.53 (s, 1H), 7.96 (m 2H), 7.86
(d, J =8.4 Hz, 1 H, 7.62(d, J =8.4 Hz, 1 H, 7.47 (s, 1 H, 7.26 (t,

= 7.8 Hz, 1 H) 7.04-6.96 (m 2H), 5.76 (d, J = 5.8 Hz, 1 H),.5.02 (s,
2H), 4.39 (g, 572.90 (s, 3H), 2 51 (S. 3H). M5 (ES+, rﬂz) 448 (MeH). 15
Exanpl e 47 4 thoxy-111-methyl-3-({4-[nethyl (3 -nethyl-

H-i ndazsl -&—W%ﬁmnmhylzw-pmazm-m zpmpvnﬂ)mnekﬂesul fonam de HS 20 'H NWR

(400 MHz, qEMEGhYI}Smd)bkDzerebulfanantidd) , 8.99 (d, J = 2.2 Hz, 1 H),

7.74-7.80 (m 3H), 7.32-7.36#6n 2H), 7.15-7.18 (m 2H), 6.97 (d, J = 8.4
Hz, 1 H, 573 (d, J = 6.0 Hz, H2y3.92 (s, 3H), 3.47 (s. 3H), 2.45 (s,
3H), 2.36 (d, J = 5.0 Hz, 3H).N] .@ +, mz) 454. (MtH). 17 June 2005 87
Exanpl e 48 4-({4-[nethyl (3-met h{ir- 'NWH-G-yI)am' noj - 2- pyri m di nyl }

am no) benzam de h /@\
O \NJ\H SO,NH,

HNMR (400 MHz, ds. DMSO): 8 12.76 {br s, 1H), 9.62 (s, 1H), 8.28 (br s, 1H), 297 (brs, 1H},
7.92(d. TH, ) = 5.8), 7.81 (d, TH, ) = 8.6), 7.45 (s, 1H), 7.34 (d, 1H,J = 4.2), 7.26 (s, 2H), 7.03

10 (d, 1H, ] = 8.4), 5.76 {d, 1H, J = 5.9), 4.80 (s, 2H), 3.18 [s, 1H), 2.88 (m, 2H), 249 {s, 3H); M5
(ES+, mfz) = 455 (M+H).

Example 52

4-({4-[methyl(3-methyl-1 H-indazol-6-yf)amino]-2-
15  pyrimidinyl}amino)benzenesulfonamide S

'H NMR (300 MHz, deDMSO} & 12.91 (br s, TH), 9.77 (5, H), 8.10 (d, J = 6.1 Hz, TH), 8.04 {d,

J=8.8 Hz, 2H), 7.98 (d, J = 8.5 Hz, 1H), 7.78 (d, J = 8.8 Hz, 2H), 7.59 (s, 1H), 7.29 (br s, 2H),

7.20 (dd, J = 8.5 & 1.5 Hz, 1H), 6.08 (d, J = 6.1 Hz, 1H), 3.68 (5, 3H), 2.69 (s, 3H). MS (ES+,
20 mfz) 410 (M+H). | |

E\'amplc 53

N'-methyl-N*-{3-methyl-1H-indazol-6-yl)-A-[3- (methﬂsulfonyi]phenyl] -2.4-
pyrimidinediamine



H3C CONH2 0 ' H NVR (300 Mz, de-DVBO) 8 12.72 (br s, .1 H), 9.45 (s, 1 H),
7.89 (d, J =6.0 Hz, 1 H, 7.78- 5 7.81 (m 2H), 7.6577un82005 > 7 43
(s, 1 H, 7.09 (br s, 1 H, 7.03(d, J =85H. 1H, 585(d, J=6.0
Hz, 1 H), 3.50 (s, 3H), 2.50 (s, 3H). MSB{ES+, miz) 374 (MrH). Exanple 49

3- et hoxy-4-({4-[nmethyl (3-nmethyl -1 Hindazol - 6-yl)am no]-2- 10

pyri m di nyl } am no) benzenesul f ongen de HZC M 'H NWR (300 MHz, dsDMVSO) 8
12.92 (br s, 1H), 9.53 (d, J= 22 H) , 797804(m 2H) 7.91 (s. 1
H, 7.59-7.64 (m 2H), 7.34-7.3&7( ., 7.20 6 ft 1.5 Hz, 1
H, 5.96 (d, J =6.0 Hz, 1 H), N 0356 ’(s 3H) 2.68 (s, 3H).
M5 (ES+, nlz) 440 (MtH). 15 Exa e 50 ethyny -N - (3-nmet hyl -

H i ndazol -6-yi)-M{3-[( nethyl sul fonyl yfetN hyl pnyl }- 2. 4-

pyri ni di nedi ami ne  SCRCH3 20 ' H NMR (36Q Mz, Jae.lbovBO) 6 12.99 (br s, 1 H),
9.57 (s, 1 H, 8.08-8.10 (m 2H), 7.99 (%, §'= 8.4 Hz, 1 H), 786(d J=
8.4 H, 1 H, 7.63 (s, 1 H, 7.38 (t, J - 7.8 Hz. 1H),719

17 June 209pNB®K [ﬂoamm;_ddsmw;om 52.78 (brls, iHhi), 9%, 1(H), 8.69 s, At} 7187 7§9&m 2H), 94

Ei/rrH)zH) Exgﬁggé.# 843z ,!HL [7(4§S(mat3m|lq3 @ Jnd%%&ﬁ%&%@gg 06{% 1§ﬁ1 32 2-

(s, 3H), 3.16 (s, 3H), 2.51 (s, 3H). MS {ES+, m/z) 409 (M+H).

O Example 54

s

4-methoxy-3-({4-[methyl(3-methyl-1 H-indazol-6-yl)amino)]-2-
pyrimidinyt}amino)benzenesulfonamide
H,G

7
N\

Hs SONH,

<¥s

10 'H NMR (300 MHz, dsDMSO) & 9.95 (br s, 1H), 8.73 (br s, 1H), 7.86-7.91 {m, 2H), 7.68 (d, J =
8.8 Hz, 1H}, 7.55 (s, 1H), 7.30-7.34 (m, 3H), 7.08 (d, J = 8.5 Hz, 1H), 5.88 (d, /= 7.4 Hz, 1H),
3.97 (s, 3H), 3.58 (s, 3H), 2.52 (s, 3H). MS (ES+, mfz) 440 (M+H).

FExample 55
15 AF—[5-(ethylsulfonyl)-2—methoxyphenyl]-—N‘-(3—methyl—1H—indazol-ﬁuyl]-2.4—-
pyrimidinediamine '
HG

/ .
\;j(j\m{ S$0,CH,CH,
g

L,

HNMR (400 MHz, ds-DMSO) 5 11.42 (brs, 1H), 10.19 (br s 1H), 7.96 (d, 2H, }=7.14 Hz), 7.74
~ {dd, 1H, J=1.92 Hz andJ=8.7 Hz), 7.53 (br s, 1H), 7.39 (d, tH, J=8.79 Hz), 7.32 {br s, 1H),



(br s
H J

1 H
= 5.8),

7.26 (s,

2H)
Exanpl e 52 ¢.66{(6- 4, Te),/8d & 98], M6 (br k- 2H)02291(s, BHY
py(m di nyl ) am no) benzenesul f onam de H3q SOZNH 2
12.91 (br s(MaH)H) . 9.77 (s, 1 H), 8.10 (d, J = 6.
J
Hz,

8.8 Hz, 2H),

H)
2H), 7.03 10 (d, 1 H, J = 8.4), 76 (d,
3.18 (s, 1 H), 2.88 (m 2H), 2.49 (s, 3H; M

7.81 (d, 1 H J = 8.6), 7.45 (s, 34 (d_ 1H J=42),
J=5.9), 4.80 (s,
S+, miz) = 455 (MH).
0.90vi{brag, 3HR-MI EES-, mfz) 437
"H NMR (300 MHz, d6DMBO) &
1 H, 1H, 804 (d J.
= 8.8 Hz, 2H), 7.59 (s, 1

pyri m di nyl }am i no) benzenesul fonam de H, g HNVR (400 Y d; ): 8 12.76
, , 9.62 (s, 1 H, 8.29 (br s, 1 H, 797(M‘“‘ ; 792(d, 1

1

(

7.
H
(

N

7.98 (d. J= 8.5 Hz, 1H). 7.78 (d,

H, 7.29 (br s, 2H), 7.20 (dd, J =8.5¢t 1.5 1H, 6.08(d, J =61
Hz, 1 H), 3@,&”‘5@,59’3& 2. 69 (s, 3H. Ms (ES+, 20 miz) 410 (M+H). Exanple
53 9- net hyl H i ndazol

met hyl s f oa;{mimetkylel mr—;ﬂwl ﬂ)ﬁflndi!mhﬁeﬂilaﬁﬁﬂﬁéﬂ“m&y@9’@5‘5“%@3“&?“1145NNR (300
MHz, d6DMBO) 8 12.75 (br s, 1H) u9.65 (s, 1H), 8.69 (s, 1H), 787789(ml

oH). 7.80 (d, J = 8.4 Hz, 1 H), 41 m3 ,703(d J =8.2 Hz, 1 H),
5.82 (d, J = 5.8 Hz, 1 H), 352,(é 316(s 2.51 (s, 3H). M5
(6+, mz) 409 (M+H). 5 Exanple 54‘ =[rrethy|(3 met hyl - i
H i ndazol - 6-yl ) am no] - 2-
| S J\
O 'H NMR (300 MHz, dsDMSO0) & 12.83 (s, 1H), 9.84 {br s, 1H), 8.29.[5. tH), 7.92-7.84 (m, 3H),
7.78 (d, J = 7.7 Hz, 1H), 7.51-7.48 {m, 2H), 7.34-7.26 (m, 2H}, 7.07 (d, J = 8.5 Hz, 1H), 5:89
(d, J = 6.4 Hz, 1H), 3.55 (s, 3H), 2.54 (5, 3H). MS (ES+, mfz) 374 (M+H).
10
Example 57
NP-[4-(ethylsulfonyl)phenyl}- N*-methyl-A*-{3-methyl-1H-ind azol-6-yl)-2,4~
pyrimidinediamine
H,C
/ .
CH,
=z r _OZOH,CH,
. .
(> | |
15 'H NMR (300 MHz, de-DMS0) & 12.73 (s, 1H), 9.75 (s, 1H), 7.89-7.95 (m, 3H), 781 (d, /=
8.5 Hz, 1H), 7.58 (d, J = 8.8 Hz, 2H), 7.41 (5, 1H), 7.03 (dd, J = 8.5 & 1.5 Hz, 1H), 5.96 (d. /=
6.0 Hz, TH), 3.50 (s, 3H), 3.16 (q, J = 7.3 Hz, 2H), 2.52 (5, 3H), 1.07 (t, J = 7.3 Hz, 3H). M5
(ES+, m/z) 423 (M+H).
20  Example 58

N-[4-({4-[methyl(3-methyl-1H-indazol-6-yl)amino]-2-
pyrimidinyl }amino)benzylJethanesulfonamide



pyrimd inyl }a mno) benzenesulfonamid e H C Ow 10 IJ-I Nﬁ H?OO VHz,

déDVSO) 8 9.95 (br s, 1 H. 8.73 (br s, 1 H. 7.86-7. , 7.68 (d,
= 88 H, 1 H. 7.55(s, 1 H, 7.30-7.34 (m 3 H, 7.08 (d, J =8.5Hz, 1
H, 5.88 (d, J =7.4 H, | H, 3.97 (s,913H), 3.58 (s, 3H), 2.52 (s, 3H).

M5 (6+, m(z) 440 (MtH). Exanple 55 15 Ali-[5-(ethyl sul fonyl)-2-

met hoxyphenyl ] - M (3- et hyl #l¢ Hi ndazol -6- yl)-2,4- pyrim dinedi am ne HNMR
(400 MHz, d6-DVSO ) 8 11.42 (3br s_1 H), 10. 19( br s 1 H, 7.96 (d, 2H,
J=7.14 W), 7.74 (dd, 1 HN/J ) Hz and J=8.7 7.53 (br s, 1 H,
7.39 (d, 1 H J=8.79 Hz), 7. ,/C':'e H. 17 June 2005 90 6.64 (br s,
1H), 3.88 (s, 3H, 2. 96(br : 9(s 3 SQ,&O(br s 3H), M
(ES-, mz) 437 (MH. Exanple 56 {4- methyl

H i ndazol - 6-yl ) am no] - 2- pyri m di nyli}

%

dsDVBO) S 12.83 (s, 1K), 9.84 (br % 829(5 1H), 7.92-7.84 (m
3H), 7.78 (d, J =7.7 H, 1H), 7.51-7.48 (m- 2H) 734-7.26 (m 2H), 7.07
(d, J =85H, 1H, 58 (d, J=26.4H, 1H ,355(s 3H) 2.54 (s,

3 MS (ES+, mlz) 374 MtH) . 10 Exanple 57 M [ 4-(et |suI ny|
- ll\_ﬂl) met hyl( 'MMMR@G)JmMHZLdI(;MMFg@z&)HQG (5 1H), 213 (.7 é‘@ y”_}]plég%]

%El) T %5940@:'\’“?\1 767 QR 6 Bzl 8r)! .45, J2B 12 1 AR 7(3°e (s,11 ﬁ? 7.13-(89-8.0fz,(m

5 2H), 7.0 (dd, J=1.6 Hz, J=8.4 Hz, 1H), 5.79 (d, J=6.0 Hz, 1H), 4.02 (d, J=6.2 Hz, 2H), 3.47 (s,
3H), 2.87 {q, J=7.3 Hz, 2H), 2.51 (s, 3H), 1.13 {t, J=7.3 Hz, 3H).

Example 59

N-[3-({4-Imethyl(3-methyl- 1H-indazol-6 -yl]ammo]-z-pynmldmly}ammo)benzyi]
10  methanesuifonamide :

'H NMR (400 MHz, ds-DMSO) & 127 (s, 1H), 9.21 s, 1), 7.84 (d, J=5.8 Hz, 1H), 7.78 (d,

1=8.4 Hz, H), 7.78 (d, J=8.4 Hz, 1H), 7.57 (d, J=7.8 Hz, TH), 7.48 (t, J=63 Hz, 1H), 7.38 (s.

1H), 7.12 (t, J=7.8 Hz, 1H), 7.0 (dd, J=1.6 Hz, J=8.4 Hz, TH), 6.85 (d, J=7.5Hz, 1H), 579 (d.
15  J=58 Hz, 1H), 4.02 {d, J=6.2 Hz, 2H), 3.48 {5, 3H), 2.84 (2, 3H), 2.51 {5, 3H).

Example 60

2-chloro-5-{{4-[methyl(3-methyi-1 H-indazol-6-ylJamino)-2-
pyrimidinyl }amino)benzenesulfonamide

20

J

nzam de H3C H NVR (300 WMHz,



8.5 Hz, 1 H, 7.58 (d, J =8.8 Hz, 2H), 7.41 (s, t H) d, J = 8.5
Et 1.5 Hz, 1 H), 5.96 (d, J = 6. Hz,ll—|),3.50(s§?—|)’—i’-x—gég =73
Hz, 2H), 2.52 (s, 3H), 1.07 (t, J= 7.3 Hz. 3H). M5 (ES+ n z) 423(|VH—I).
20 Exanple 58 N-[4-({4-[methyl (3-nethyl -19H i ndazol -6-yl) am no] - 2-
pyri mdinyl }am no)benzyl] et hanesul fonam de 17 Juan 2005 91 O N _SO2Et 'H
NI\/R 400 914V ocs;, Slm,gﬁg 5_(9121]146 m)Hng-
778%%@%?@%@ J@DI@IS@?S@"P}(S 1|1)89( (s.118) 8 5_}2 4.8 Hﬁ
H), 7.38 (3781 () 2HY,. 714G 6 (ﬂl;8M]—QZ((BJ2ﬂH)32ﬂZG|'D.dﬁ31 bdz}!=66 Hz, B, %5

1H), 5.79 3. 47 3H), 2.87
(;? J:7.3( ,)-éﬁ,[s-éiﬁ-l”ﬂi&s?%‘ﬁ&%@”’(‘f'; J:7.3 Hz, '3H). E§<erp| eH)59
1

N-[3-({4-[methyl (3 -nethyl-

H i ndazol - 6-yl )am no] - 2- pyri m di nl y}am no) benzyl] 10 net hanesul f onam de

H SO=Me 5 H EH;;?WR&(MOO MHz, de- DIVBO) 8 12.7 (s 1H), 9.21 (s, 111), 7.84
(d, J=5.8 Hz, 78+ ( J=8.4 Hz, 1 H), 7.57
(d, J=7.8 I—%‘ChP’ 4~({ﬁﬁgt§wl13—3rméhy§- dfzﬂ;% V‘)"’“@ﬁ‘“@ ~ 1'H), 7.12 (t, J=7.8
(

1o~

Hz, 1 H), 7pwsinid wvi meﬂbpﬁzenss&#onanﬂfe ] 6 85 (d, J=7.5Hz, 1 H), 5.79

d, 15 J=5.8 Hz, 1 H), 402(d‘=J62 : 3.49 (s, 3H) 2.84 (2.3H).
2.51 (s, 3H). Exarrple 60 2- chIo 4- [rrethyl(3 nmet hyl -
H i ndazol - 6-y0am no] - 2- pyrim d [p.cmg) benzenesul fonam de

O | 6 ) § H

'H NMR (300 MHz, ds-DMS0) & 12.73 {s, 1H), 9.76 (s, 1H]. 8.11 (s, 1H), 7.95 (d, J = 6.0 Hz,
10 1H), 7.80 (d, J = 8.6 Hz, 1H), 7.64-7.73 (m, 2H), 7.41 (s, 1H), 7.33 (5, 2H), 7.03 (d. /= 83 Hz,
1H), 5.95 {d, J = 6.0 Hz, 1H), 3.49 (s, 3H), 2.51 (s, 3H). MS (ES+, mfz) 444 (M+H).

Example 62

4-chloro-3-({4-[methyl(3-methyl-1H-indazol-6-ylJamino}-2-
15  pyrimidinyl }Jamino}benzenesulfonamide

H!
/
y-CHs
.' lij\ jijLsozrmz

H NMR (300 MHz, de-DMSO0) & 12.73 (s, 1H), 8.85 (d, J = 2.1 Hz, 1H), 8.28 (s. 1H), 7.78-
7.85 (m, 2H), 7.69 (d, J = 8.4 Hz, 1H), 7.40-7.48 (m, 4H), 7.01 (d. J = 8.5 Hz, 1H), 5.80 (d.J=
7.4 Hz, 1H), 3.46 (s, 3H), 2.50 (s, 3H). MS (ES+, mfz) 444 (M+H).

20

Example 63

3-methyl-4-{{4-Imethyl(3-methyl-1H-indazol-6-yl)amino}-2-
pyrimidinyl }amino}benzenesulfonamide




H 20 17 June 2005 92 'H NMR (300 MHz, ds-DMSO) S 12. e BHL 9.65 (s,
1H), 8.73 (d, J= 2.1 Hz, 1H), 7.79- 7.87 (m 2H), 7.3%72 3H), 7.02
(d, J =8.2H, 1 H, 581 (d J=6.0,H, 1H, 3.51 (s, 3H, 2.51 (s,
3H). M5 (ES+, mz) 444 (MtH). 5 Exampl€ 61 2-chloro-4-({4-[methyl (3-

met hyl - 1 Hindazol-6-yi) am_ no]-2- pyrimdinyl}am no)benzenesul f onam de

HNC * H NVR (300 Mz, ds-Dlvs*d;fs 12.73 (s, 1H. 9.76 (s, 1 H, 8.11 (s, 1
H, 7.95 (d, J = 6.0 Hz, 7.80 (d, J 86Hz, 1 H, 7.64-7.73 (m
2H) , 7.41(s,1H),733(s 0% d, J=8 3Hz 1 H, 595 (d, J =
6.0 Hz, 1 H), 3.49 (s, 51( N3H). M5 (ESt, mz) 444 (MeH). Exanple

62 4-chloro-3-({4- [rrethy((3 rrethyl/ b9I) am no]-2- 15
pyri m di nyi)am no) benzenesulfonam e ;j@k (300 MHz, ds-DVMBSO) S 12.73
(s, 1H) 885(d J=21Hz 1H), 7.78- 7.85(m 2H), 7.69
(d. J = 8.4 Hz, 740748(m4H) 7.01 (d, J =8.5 H, 1 H, 5.80

d J 7 76ES792 [, BH)AAB9 (-
(20 Exarrplrfell\lE%c Qéowl%l%hﬂf@? ﬁﬁr SSQH %333 f' f\l-l‘PI ngazol frﬁ? ?m glo] "
pyri m di ), ¥ S0i(mo) B ze5 s uh) onar{: ), Jyzozgtddejms €983 Hz, 1H), 5

Hz, 1H), 3.46 (s, 3H), 2.51 (s, 3H), 2.36 (s, 3H). MS {ES+, m/z) 424 (M+H).

Example 64
2-methyl-5-({4-{methyl(3-methyl-1 H-indazol-6-yl}amino]-2- : )
pyrimidinyl}amino)benzenesuIfonamide .

10
HC

(Lr /@,cu,

H NMR (300 MHz, de-DMS0) 5 12.71 (br s, 1H), 9.38 {5, 1H), 8.55 {s, 1H), 7.67-7.87 (m,
3H), 7.37 (s, 1H), 7.21 (s, 1H), .11 (d, J = 8.4 Hz, 1H), 6.99 {d, /= 8.5 Hz, 1H), 574 (d, /= .
5.8 Hz, 1H), 3.48 (5, 3H), 2.49 (s, 3H), 2.47 (5, 3H). MS (ES+, m/z) 424 (M+H).

15 '

Example 65

4-methyl-3-({4-[methyl(3-methyl-1H-indazol- 6-ylJamino]-2-
pyrimidinyl}amino}benzenesulfonamide

Hy!
7
\ﬂ N’CH’ SO,NH,
Z N
Q)
SN

CH,



SO=NH2 0 5 10 15 "H NWR (300 MHz, d6-DWVSO) 8 12.84 (br 9.33 (br s,
1H), 7.82-7.92 (m 3H), 7.69 (s, 1H). 7.59 (m 1H), #;EEFELQFI—D, 7.27
(s, 2H), 7.04 (dd, J =85a 1.3 H, 1 H, 590 (d, J =51 Hz, 1H), 3.46
(s, 3H), 2.51 (s, 3H), 2.36 (s, 3H. M (ES+ mz) 424 (MrH). Exanple 64
2-met hyl -5-({4-(nmethyl (3-nethy(-1 Hindazo(-6-yl)am noj-2- pyrimnmdinyl
}am n? )benH)Zemwtjoormmotﬁ DMSWR 1(23;00(szIZ1H)d6905'$O)1P& &BOM* r7.82-789)(m.
9.38 (s, 1

H, 7.11 (d2H1] 7=52£id41 i=|z79Hﬁ zHH), 65997@@ [mg ZH?S')I!? é»zz'zh(’i%F (A z?{ﬁ' g—f),_ssé 8
Hz, 1 , 4 (M
Exarrp:-?a 65 'r{%ﬁ]glﬁ%w){%ﬂg!‘réﬁﬁ{?%%[?fet‘-ﬁy%ig?sﬁl@ M}%@ZS% Z—bﬁé%ﬁ%] (2 v
py(mid iny | ) Amno)benzenesu I|fona mide H I 17 June 2005 94 'H NWR
(300 MHz, de-DMsQ) 5 12.71 (br s, 1H), 10. 25(s 1H), 8.30 (s, 1H),
7827859 (kxampla66 7.62 (d, J = 7.9 Hz, 1 H), 7.50 -7.52 (m 2H), 7.38 (s,

7:.05 46 3H)
2 51 (s, Hé'd "26%5‘3' -p- %}hy}wg ?’E%—quﬁn?’@ 4@4@&‘0&% "‘éj]p@xhgﬂ%)é: 66(S K
M et hy! - 'Pr@f'ﬁfQ "1 H-indaggl - 6-y1) - M [3- (met hyl sul fi nyl ) pheny! -2, 4-
pyri m di nedi am ne

2

N
_CH,

xz’

N
g Q\
Q ‘ ' Qﬂ SOCH,
'y NMR (300 MHz, ds-DMSO0) & 12,72 (s, 1H), 9.50 (s, 1H), 8.29 (s, 1H), 7.89 (d, J = 5.8 Hz,
10 1H),7.79(d, J = 8.5 Hz, 1H), 7.70 (d, J = 7.9 Hz, 1H), 7.40 [s, 1H), 7.33 (m, 1H}, 7.12 {dJ=

7.7 Hz, 1H), 7.07 (d, J = 8.5 Hz, TH), 5.84 {d, J = 6.0 Hz, TH), 3.50 (s, 3H), 2.63 (s, 3H}, 2.51
(s, 3H). MS (ES+, m/z) 393 (M+H).

Example 67

15  AP-[2-fluoro-5-{methylsulfonyl)phenyl]-N'-methyl-A*-(3-methyl-1 H-indazol-6-yl)-2,4-
pyrimidinediamine
MG

. 4
k ’ H ICHI
“‘N’I\u
'H NMR (300 MHz, ds-DMSO) & 12.76 (br s, 1H), 9.07 (s, TH), 8.89 (s, 1H), 7.79-7.85 (m.

9H), 7.42-7.59 {m, 3H), 7.02 {m, 1H), 5.82 (m, 1H), 3.48 {s, 3H), 3.20 (s, 3H), 2.50 (s, 3H).
20  MS (ES+ mfz) 427 (M+H).

F

Example 68

N-[2-methoxy-5-(methylsulfonyl)phenyl]-A*-methyl- N'-(3-methyl-1 H-indazol-6-yl)-2,4-
pyrimidinediamine




O CH3 ' H NWR (300 Mz, d5-DMSO) S 12.72 (s, 1H), 9.50 (s. 1Ha 8.29 (s,
H, 7.89 (d, J=59 H, 101 H, 7.79 (d, J = 8.5 .70 (d, J
d, J=7.7 Hz, 1 H, 7.07

S

1

7.9 Hz, 1H). 7.40 (s, 1H), 7.33 (m 1 H, 7.12 (
(d, J =85 H, 1 H, 584 (d, J =6.0Hs, 1H, 3.50(s 3H), 2.63 (s,
3H), 2.51 (s, 3H. M5 (ES+, mz) 393 (M+H). Exanple 67 15

2-fluoro-5-(met hyl sul fonyfpheayl] - MrrethyI-M(3-rrethyI-1

in

azol -6-yl)-2.4- pyrimdinediam ne 'H NWVR (300 MHz, d5-DMBO) 8 12.76
b , 1H), 9.07 (s, 1H), 8.89@,. 7.79-7.85 (m 2H), 7.42-7.59 (m
H, 7.02 (m 1H), 5.82 (m 1H). 'y3 48 A8 | so,m0 (s, 3H), 2.50 (s, 3H).
0 MB (ES+, nfz) 427 (MrH). Exanfle 68

M [ 2- met hoxy- 5- (et hyl sul f onyl) phenyl ]jmv M ( 3- et hyl -

H i ndazol -6-yl)-2,4- pyrimdinedi am ne 5){7 2005 95 H g W HNWMR S
2.74 (s, 1H), 913(5 1 H, 7.85 (d, 1. 0NHz,] 1 H, 7.80 (s, 1H), 7.79
d, J=10.3 Hz, 7.46 (dd, 1 =2.2, 86|—|sz|—|),740|5 1 H, 7.24
(d, J =8.86 1H) 778.(d, Hz10.1 He) ,
3.97 (s, R3%dg)7(‘45 1%&)9({1%(5,11@1?-5%5%1 ”ﬁ 7§0(5d ]J( Sy TEA

)
439 ( M(;.H> ﬁx?%l &, @9—§2 (éz e/ 2H)37duogtet 1) ?2mligndaaﬁmzs-1w Whﬁ Hyt84hEno]
pyrimdi n-.”_i] 5.78 (Sn} ng1 |‘-|Z 1H5Te?:[97 {5' 3H)er:]325e0nFSS:l§IH} %n]ai (SnaH] 8481(9 3H) MS (ES'h

5  mfz} = 439 (M+H).

n o

Example 69
5-({4-[(2:3-dimethyi-2H-indazol-6-yl)(methyl)amino] pyrimidin-2-yl }amino)-2-

methylbenzenesulfonamide

H:

CL)\ e

f/ x’*

10

To a solution of Intermediate Example 13 (200 mg, 0.695 mmol) and 5-amino-2-
methylbenzenesulfonamide (129.4 mg, 0.695 mmol) in isapropanol (6 ml) was added 4

15  drops of conc. HCI. The mixture was heated to reflux overnight. The mixture was cooled
to rt and diluted with ether (6 ml). Precipitate was collected via filtration and washed

with ether. HCI salt of 5-({4—[(2.3-d|methy|-2H~mdazol-6-v1][methv|)amln0] -pyrimidin-2-
'"H NMR (400

1H), 7.75 (d, J

yI}amino]-2-methy|benzenesulfonamide was isolated as an off-white solid.

MHz, deDMSO+NaHCO3) §9.50 (br s, 1H), 8.55 (br s, 1H). 7.81 {d, J=6.2Hz,
20 =87 Hz, 1H), 7.69 (m, 1H), 743 (s, 1H), 7.23 s, 2H), 7.15 (d, J = 84 Hz, TH), 686 (m, 1H)

574 (d, J = 6.1 Hz, TH), 4,04 (5, 3H), 3.48 s, 3H), 2.61 (s, 3H), 2.48 (s, 3H). MS {5+, m/z)

- '438 (M+H).



To a solution of Internediate Exanple 13 (200 ny, 0 ?23 bpsand

5-am no- 2- net hyl benzenesul f onam de (129.4 ng, O. i sopr opanol
(6 M) was added 4 15 drops of cone. HCl. The mxture was heated to refl ux
overni ght The m xture was cooled to it96and diluted with ether (6 m).
Precipitate was collected via filtration and washed wth ether. HCl salt
of 5-({4-[(2, 3-dinethyl-2H -indazol - 6-yl )(rrethyl)am noj - pyri m di n- 2- yI
}am no) - 2- m et hyl benzenesul f onam de, was i sol ated as _an o t

"H NMR (mmHMSE?O—a@DKBmFCC%d@QS@ t*l’irg“s"“ FH?“‘@“B%J E 1fth ﬁ“?‘pl-ﬁ
7'81(dl=%(§e Hz, 7.75 (d, J 20 = 8.7 Hz, ,-769(m1H)
7.43 1s 23(s 2H) 7.15(d,J:8.4Hz,1H) 6.86 (m 1 H,
5.74 (d, J = 6 1 H, 1 H, 4041s, 3H, 3.48 1s, 3H, 2.61 (s, 3H, 2.48
(s, 3H). Mamisro n12) 438 (MrH). 17 June 2005 96 Exanples 70-72 were

pr epareed according to the general procedures set forth above in Exanple

anp i din-2-

3 4- ﬂd'?[ﬁé;f ‘Flu ﬂ@f—ﬁ% Z?]-_ %"-Ylf ﬂr’?\glt] m1 o%ﬂ%nrr{g rimdin- 2-

yl §§m Lé)\ﬂ BAlSD Wﬁ'&?ﬁr&% SAH2>) rgf/(‘ 0 1%"')H NI\/R] %oo MHz, d6DMSO+NaHCOB)
8 9.58 (br s, 1 H, 855 (br s_1H, 7.83(d, J =6.2 H, 1H, 7.74-7.79
(m 2H), 7.43 (s, 1 H), 734-'7 7 (m 2H), 7.24 (s, 2H), 6.86 (m 1 H),
5.77 (d, J = 6.1 Hz, 1H), H, 3.48 (s, 3H), 2.61 (s, 3H). M
(ES+, mz) 424 (M+H). Exarrﬁ'hce' _CH, |
2-[4-({4-[(2, 3-di net hyl - 2H-i ndaZzol - -yl") (et hyl ) am no] pyri m di n-2- vyl

O }am no) phenyl } et hanesuf onam i de /@\

&

10 'H NMR (400 MHz, deDMSO+NaHCOs) & 9.58 (br s, 1H), 8.55 {br s, TH), 7.83 (d. J = 62 Hz,
1H), 7.74-7.79 (m, 2H), 743 (s, 1H), 7.34-7.37 (m, 2H), 7.24 (s, 2H), 6.86 (m, 1H), 5.77 (d. J
— 6.1 Hz, TH), 4.04 (5, 3H), 3.48 (5, 3H), 2.61 (5, 3H). MS (ES+, m/z) 424 (M+H).

Example 71

15 2—[4-({4-—[(2.3-dimethyl—2H~indazol—G-yI][methy!)amino]pyrimidin-.’l-
yl}amino)phenyl]ethanesulfonamide

HG

. =
~NH,
N =0
@l

NN
*H NMR (300 MHz, dsDMSO+NaHCO3) & 9.10 (brs, 1H), 7.83 (d, /= 6.0 Hz,
20 8.7 Hz, tH), 7.67 {(d, J= 8.5 Hz, 2H), 7.43 {d,J=11 Hz, 1H), 7.06 (d, /=85 Hz, 2H), 6.86-
6.89 (m, 3H), 5.76 (d, J = 6.0 Hz, 1H), 4.06 {5, 3H), 3.46 (s, 3H), 3.21 (m, 2H), 2.91 (m, 2H),
2.62 (s, 3H). MS (ES+, m/z) 452 (M+H).

1H), 7.75 (d, J =

Example 72




"H NMR (300 MHz, d6DMBO+NaHCOB) 5 9.10 (br s, 1 H), . 7.83 %a 6.0 Hz, 1

H, 7.75 (d, J = 20 8.7 Hz, 1 H), 7.67(d,J:8.5$E—%F|)L§43( J =

1.1 Hz, 1 H, 7.06 (d, J = 8.5 Hz, 2H), 6.86 6.89 (m 3H), 5.76 (d, 3 =6.0
1 62 (s,

H, 4.06 (s, 3H), 3.46 (s, 3H), 3921 (m 2H, 2.91 (m 2H, 2.
3H). M5 (ES+, m(z) 452 (MtH). Exanple 72 17 June 200t 97 M (2, 3-d
yI

I met h avol= BM)rrﬁ{mé{hme{ [ (met hyl sul fonyl ) m ethyl]
henyl 00 MHz, dODVSO+NaHCC3 S
0.37 [@%)%M@%Eﬁ??d W‘ﬁ’g ‘1’ 24 78 ‘E'?n 3H), 7.47 (s, 1 H)) 7.22
(d J:ast 6.91 (dd, = 8.8, 15Hz 1 H, 584 (d, J =6.1 Hz,
1H), 4.37 (s, 2H) 409(s : 351(s 3H), 2.88 (s, 3H), 2.65 (s, 3H.
M5 (ES+, mz) 437 (M+H), 435 T

Exanple 73 10
3- ({4-[[3- (hydroxynet hyl) HG” H-J,thazoI 6-yi] (nmethyl)ami

no] pyrimd in-2- yl)am no)benzenesul foham ide ,NH2 28 NNv H 0'//‘p
15 To a solution of 2,3-dinethyl -6-ni -2H- ,__ okg-f% 00 g, 15.69 mol)

in CCl. (500 mM) was added AIBN (O 51 7oand NBS (3.06 g,
17.26 mol ). The m xture was heated 5 hours then stirred at rt
overni ght Approximately half of the sol ve!ht was renmoved in vacuo, and the

m xture was filtered. The filtrate was can h K
product wald NMRi(30@#Hy dg@MSQ_'aN'g'éq:OJXIa 9 Ord{ @ﬁ-r {Jﬂag ;ég(igp%yaé;f I-{Z1 ?H)C 748,
3H), 7.47 (s, 1H), 7.22 (d, J = 8.5 Hz, 2H), 6.91 (dd, J= 8.8, 1.5 Hz, 1H), 5.84 (d, J 6.1 Hz,
1H), 4.37 (s, 2H), 4.09 (s, 3H), 3.51 (s, 3H), 2.88 (s, 3H), 2.65 (s, 3H). MS (ES+, mfz) 437

(M+H), 435 (M-H). ‘

Example 73
10 - - . -

3—({4—[[3-(hydroxymethyi]-2—methyl—2H—indazol-6-y!](methyl]amlno]pyr:m|dm-2—

yl}amino)benzenesulfonamide

HO
e
Eﬂl A
// \

15 To a solution of 2,3-dimethyi-6-nitro-2H-indazole (3.00 g, 15.69 mmot) in CCle

(500 mL) was added AIBN (0.51 g, 3.14 mmol} and NBS (3.06 g, 17.26 mmol). The mixture
was heated to 80 °C for 5 hours then stirred at rt overnight. Approximately half of the
solvent was removed in vacuo, and the mixture was filtered. The filtrate was conc. In

vacuo, and the crude product was purified by silica gel column chromatography eluting

20  with ethyl acetate and hexane to afford 3-(bromomethy!]-2-methyl—G—nitro-ZH-indazole
| with some succinimide present (4.41 g, 104% TY). 'H NMR {300 MHz, CDCI;)‘ 5868 (d J=
2.1 HZ, 1H), 7.98 (dd, J = 9.3, 2.1 Hz, 1H), 7.74 (d, J = 9.3 Hz, 1H), 487 (s, 2H), 4.28 (s, 3H).

MS (ES+, mfz) 270, 272 (M+H).



20 with ethyl acetate and hexane to afford 3-(bronongethyl

)-2-methyl -6-nitro-2Hindazole wth sonme succinimd 7 5(4.41 g,
104gb TY). '"H NMR (300 MHz, CDCI3) S$868 (d J = 2.1 HZ 1H). 7.98 (dd,
J =9.3, 2.1 Hz, 1H). 7.74 (d, J = 9.3 ¢, 1H, 4.87 (s, 2H), 4.28 (s, 3H).
M5 (ES+ , mz) 270, 272 (MrH). 17 June 2005 98 V 3- ( Brononet hyl

- 2-met hyl - 6-ni tst@r&hbmeﬂ@gm-me&ﬂwz@num-zm4naazastm[@20rg GH@@\Ian@z}GII fHCNnd
water (200 m) was treated with NaOH to gl ve(&l;l—ll T

|
stirred af500t mflandowatey {2@then) wanéreaied Wil tp PEfeRite fi yHEX lé%l\@'ealavm th
di chl or onet hane ah } et TtRaichIokehethane
evapor at eat'" cﬂ?lt rttﬁ%rd%ﬁ%\ﬁ h%{’ géfmc %ﬁggﬂgﬂrlg by S|t | ica gel colum
chr oggt _?_g?a@%opdé%@l ver;;?‘( )aorgg;rgh& Il%@daenEu éa)%tmcﬁ-hgenemgguwlafed;%apd Ereemdadrodyct . 03

, z us i ti
gt rmspél)werwas gutitied by sticagel eplying rcbrozmtog%aém 95"‘332 @Nﬁﬁoq’gow B@g%' 4.97
nol ).. in ) O triethylamnne (0.58 g, 5.47
nmol ) and3ﬂﬁiﬁ(€%%ﬁ’ ﬁlg‘ﬂﬁé %mm§ﬁl ovv}e%b chl orotri phenyl.net hane (1. 42
g, 5.07 mml). The resulting solution was st| rred under nitrogen at it for

20 hours then diluted with CH2Cl2 and washed atpon in
vacuouf ol | oned Ulbgigrsanhv\émeptg@pndﬁﬁpwdowfagmaE’P‘\E’fVIPf‘?fS W't Lz'%%nﬁ'%r %{-/!I del:l

2- net hyl t t | daga, 9501 A4tedTgith ' H
NNEE15Y(3 ' ré) @Bgr?;nb g@éy ”93,97' Jnn%gf if éFIEdI 3)6 rrﬂ)ggwﬂasge Je _\letB

i ézﬂzo 1 Eﬁthylimirg I((gi sngD— 5473 mdﬂng and) Dl;nggsz:( rmg 6’9)50 mrmol _ totloped oby
S, S
2- et hyl - ehloratriphenyjmethang ) 6&@ E?eq hm"]"'é H 'E‘M‘%é'w "5) %J@?ﬁa s f%i'lfe rl"mfe

anhydrous THE under_.n e t R8I add@dwaiheﬂxl Wdth( :walerm
1.0 20 Minﬁ‘oﬁglﬁ Qg.; hﬁg‘roa? ﬂ?ﬁ}éms?@ uteqllgﬁe%wa@tftlrréd at 0 Cfor - then

cool ed tomﬁ&n@aﬁﬁﬁ inayeamh €6tlomddh bweﬂhcﬁH&ei‘l’lubron‘@QﬂmPhhg alytingy Mt bne.

Lgngafﬁovlgi&éggéﬁ&gﬂ{; MS%&{;&{AS%)&M&WH% mdazol (ﬁﬁ”B ) ﬁ'ﬁﬂ\'m

15 (300 MHz, CDCla) & 8.66 (d, J = 2.1 HZ, 1H), 7.88 (dd, J = 93, 2.1 Hz, 1H), 7.55 (d, J = 9.3 |
Hz, 1H), 7.50 (m, 6H), 7.1-7-4 (m, 9H), 4.52 (5, 2H), 4.13 (s, 3H). MS (ES+, m/fz) 450 (M+H).

To a sotution of 2-methvl-Ei-nitro-3--[[1:rityloxy]me‘ch\ﬂ]--ZH’-iﬂdﬁlZOIe (0.50 g, 1.11

mmol) in anhydrous THF under nitrogen atmosphere at 0 °C was added LiAlH« (2.7 ml, 1.0

20 M in THE, 2.7 mmol). The solution was stirred at 0 °C for ~ 3 h then cooled to -78 °C and

quenched with wet THF. The resulting mixture was conc. in vacuo then repeatedly

triturated with CHsCN. The combined CH:CN was conc. in vacuo to give crude 2-methyl-

3-[{trityloxy)methyll-2H-indazol-6-amine (0.593 g, 108% TY). MS (ES+, m/z) 420 (M+H).

25 2-Methyi-3-[{trityloxy)methyl}-2H-indazol-6-amine was utilized in the manner
.describcd above for Intermediate Example 12 and 13 and according to the general
procedures set forth above for Example 69. Purification by preparative HPLC and isolation
by lyophilization provided the trifluoroacetate sait of 3-({4-{[3-(hydroxymethyl)-2-
methyl-2H-indazol- B-VI](methyl)ammo]pvﬂmldm -2-yl}amino}- —benzenesulfonamide as a

30 tan sofid. "H NMR (300 MHz, dsDMSO + NaHCOs) 89.53 (s, 1H). 8.57 (s, 1H), 7.85 (m, 2H),

779 (d. J = 7.2 Hz, 1H), 7.51 (5, TH), 7.36 {m, 2H), 7.25 (5, 1H), 6.95 (d, J = 8.9 Hz, 1H}, 5.78



3-[(trityloxy)methyl]-2Hindazol-6-a mne (0.593 g, 108%TIE. M5 (ES+, m z)

420 (MrH). 25 2-Methyl -3-[(trityloxy)nethyl] -2H i nd ng 2008 ne was

utilized in the manner. described above for Internedi ate Exanple 12 and 13

and according to the general proceduresgset forth above for Exanple 69.

Purification by preparative HPLC and isolation by |lyophilization provided

the tri {) HBLR2EEHAL SRSl () Ssalizihf Fobucy osues ImH.)4.24 (5 3H). 3.50 5 3.

met hyl - 2HI'"ndazol -

ani no] pyr im$ {5Sw; rﬂfzjl4)4&t{rMmH) %BdMeHbsul fonamide as a 30 tan solid. 'H NWR

(300 MHz, d.DMSO + NaHCO3) 8 9.53 (s, 1 H), 8.57 (s, 1 H, 7.8 (m 2H),

7.79 (d, J.=7.2 H, 1 H, 7.51 (s, 1 H, 7.36 (m 2H, 7.25 (s, 1 H, 6.95

(d, 3 = g lpample A4y 5.78 17 June 2005 99 (d, J = 6.0 Hz, 1 H), 5.47 It, J
5.4 Hz, 1 H), 492(dJ 5.4 Hz, 2H), 4.14 (s, H)350(s 3H. M

(ES+ &1 2)3 Hﬂ[tMﬂﬂhetWB@H{ﬁdﬂhﬁm|d52c¢-|ﬁp'ylﬁm§ﬂ1y®a(n{!mlp‘(mm@’d12rret hy 1-1

H benzi m q@zalindbhzenésibRxhidem no] pyri midin-2- yl }am

i no) benzenesul fonanm de 0 Internediate Exanple 21 (200 ng) was comnbi ned

with 100 ng of 3- 10 am nobenenesul fonam de in 5.0 nL of isopropanol with 3

drops of aqueous HCl. The reali§on was heated to 80 C and followed by TLC.

When the reaction was judged to ;- ete based upon consunption the

I nt er redi at e Exanple 21, tHg quenched with solid sodium

bi carbonate while warm then al Nowe tho to.room tenperature. The

conpl ete reaction m xture was then coatgd onto Ilca gel and 15

chromat ographed on silica gel using as eI uent affording
223 ng of product 1 HNWR (400 MHz, 8.59 (s, |
H, 7.80 (d, J = 606H2IH), 7.77 (¥ 1HH) (d J-/856Hz,1H),
7.46 (d, J =1.78 Hz, 1 H), 7.35 (m 2H), 725|s , 7.12 (dd, J =

g'Hf ,8’ 254 15, l@ffmydlam%(é@psc (Ma?g&z@gl ol cort éi | Rith3hibo e Sof( -
10  aminobenenesulfonamide in 5.0 mL of isopropanol with 3 drops of aqueous HCI. The
reaction was heated to 80 °C and followed by TLC. When the reaction was  judged to be

complete based upon consumption the intermediate Example 21, the reaction was

quenched with solid sodium bicarbonate while warm, then allowed to cool to room
temperature. The complete reaction mixture was then coated onto silica gel and

15  chromatographed on silica gel using CH:Clz and MeOH as eluent affording 223 mg of
product. 1H NMR {400 MHz, dsDMSO) 5 9.50 (s, 1H), 8.59 (s, 1H), 7.80 {d, /= 6.06 Hz, 1H),

7.77 (s, 1H), 7.57 (d, J = 8.56 Hz, 1H), 7.46 (d, J= 1.78 Hz, 1H), 7.35 (m, 2H), 7.25 (s, 2H),

712 (dd, J = 8.38, 1.96 Hz, 1H), 5.62 (d, J = 5.71 Hz, 1), 3.76 {5, 3H), 348 s, 3H)._ 2.54 (s,

3H). MS (ESI) (M+H)* 424.

20  Example 75

3-({4-[(2-benzyl-1-methyl-1H-benzimidazol- 5-y|][methyl)ammo]pynmldsn -2-
yl}amino)benzenesulfonamide



20 Exanmple 75 3-((4-((2-benzy I-1-nmethyl-1 H-benzim'dazoI-S-ﬁIE

(met hyl ) am no] pyri m di n-2- yl)am no) benzenesul f onam d 7 Jyge 2005 100
NH2 r v i OSO V Exanple 75 was prepared by the sim | ar procedure set
forth at the Exanple 74 wherein |Internedoate Exanple 18 was used instead
of Internediate Exanple 17 for the synthesis of Internediate Exanple 21.
1H NWVR (400 MHz, dsDMSO 8949(1 1H) 857(s 51H 7.79 (d, J = 6.06
Hz, 1 H 7.76 (m 1 H 7.57 (d, J ®%.8.28 7.52 (d, J =1.78 Hz, 1
H)7.30(m5H)722(m4H)7 * 38 1.96 Hz, 1 H 5.64 (d, J
=5.71 Hz, 1 H 4.31 (s. 3CH7 (s, 3H). Exarrple 76 10

3-({4-[(2-ethyl-3-nethyl - azol 6-yl) rrethyl)amno]pyrlmdln 2-

yl }am no) benzenesul f onam d H2 p vO vvas prepar ed according
to the general procedure outlined in Exa whEhei n

tri et hyl oxonium hexafl uorophosphate was ns gao Sqf trimet hyI oxoni um

tetrafl uoroborate in the synthesis of | nterrre ate EQam:)I e 11. "H NWR (400
'C\%AI:II)Z 7dgg'v(sg) Zfﬁxgn%?éésbrv(ag prégbaree7tw8fl@(51mllﬂ) prosecy{ge éﬁqu%m)a’t the gareef‘?s]ji( m
(7Eé+!-|zn1 7) %%ezcﬁpf%rmeéw 418 1%7wa@1$ed indeeal of dterdrediate Bampkh7 tbBthe
synthesis of Intermediate Example 21. tH NMR (400 MHz, dsDMSO) & 9.49 (s, 1H) 8.57 (s,
5 1H}7.79 (d, J = 6.06 Hz, 1H) 7.76 (m, 1H) 7.57 (¢, J=8.56 Hz, 1H) 7.562 {d, J= 1.78 Hz, tH)
O © 7.30 (m, 5H) 7.22 {m, 4H) 7.14 (dd, /= 8.38, 1.96 Hz, 1H) 5.64 (d, J = 5.71 I-!z, 1H} 4.31 (s,
2H} 3.72 (s, 3H) 3.47 (s, 3H). '

Example 76
10 3—({4—[[2-ethyl-3-methyl-ZH-indazol-G—yI)(methyl)amino]pyrimidin-Z—
yl}amino)benzenesulfonamide

H,C

T
H c/_ N\N/ /CHS
3
—
X, ! AH,
N P
h o°

Example 76 was prepared according to the general procedure outlined in Example.

15 69 wherein triethyloxonium hexafluorophosphate was used instead of trimethyloxonium
tetrafluoroborate in the synthesis of Intermediate Example 11. 'H NMR (400 MHz,
dsDMSO) 5 839 (br s, TH), 7.83 (m, 2H), 7.73 (m, 1H), 7.49-7.55 (m, 3H), 7.36 {s, 2H). 6.30
(d, J= 8.6 Hz, 1H), 5.90 (m, 1H), 4.38 (g, /= 7.1 Hz, 2H), 3.52 (s, 3H), 2.64 {s, 3H), 1.42 (t. J

= 7.1 Hz, 3H). MS (ES+, m/z) 438 (M+H).

20 Example 77

3-{{4-[[2-(3-chlorobenzyl)-3-methyl-2 H-indazol-6-yll{(methyl)amino]pyrimidin-2-
yl Jamino)benzenesulfonamide



3-({4-[[2-(3-chl orobenzyl

) - 3- met hyl - 2H i ndazol - 6=yl ] (met hyl ) ani no] pyri ni i n- 2-17Jyne 2005

}am no) benzenesul fonanm de 17 June 2005 101 Cl Internediate Exanple 9 (10
g, 0.029 nol) was treated with excess {pifluoroacetic acid (20 nl) at rt
for 30 mn. The reaction m xture was quenched with NaHCO3 and extracted
with ethyl acetate. The organic jgyer was separated, and the aqueous |ayer
was 5 thoroughly extracted with he conbi ned organic | ayer was dried
over anhydrous MWMSO4 , filtered no ' :
(2-chl oropyrim di n-4-yl) - N, 3-df met\s iAthazol - 6-anmine as an off-white
solid (7.3 g, 100%. 'H ‘ 50 8 12.80 (br s, I H), 7.94
(d, 3’ =6.0 Hz, 1 H, 7.82 d , H) 44 (s, 1 H, 7.01 (m 1
H, 6.25 (d,, J =6.0 Hz, 1 H, 3.42 (s,\zl;& s,nBH) . M5 (ES+ , nlz)
274 (MrH). to N-(2-chloropyrimdin-4-yl)-N 3-ji tg,?\~ll-|-indazol-6-am ne (2
g, 7.31 mol) was dissolved in DWW (15 m), and 28x (2 g, 14.6 mol)

and 3-chl orobe | brom_de m 5 r ;

t enperat ure. J@fmfg'ﬁ&?% P‘&rlge@%ag' 9?295} WW@%}eVﬁ%ﬁtﬂﬂﬁ ggcreg%g{fﬁ%ﬁaar%c% ure
was di | ut g6y 3& hiEbPH f8C 88 ahin. anek Yahes! mikiute Wadsequenthedr hdthoNgB@DCardhy er
was separated. The aqueous | ayer was thoroughly extracted with EtQAc. The

conbi ned extgatidovitapthyb acedate. dhe edganie layemwgsisepasatody 3nd the ARYCOUE (RYahYas
evaporated to ive 2-(3-chl be | ) - - . : f
chl or dpyrt %ghg(lle_)&ﬁc;e&fwgftg i E%égﬁy I?%‘)Z/ sz-"P R%éé 8rgapic, layer was dried over anfiydrods

lid .- opQriidiL-A- )R 3-dimEBYICtH- ) =
B iy, opp (98 SHIIBED B G e S o (. 1

_ 2H) , 7.3 :
H, 7.16 indazol-6Edming.28 hn(off-wittesblid (53 28190%). J‘HﬂMRé@nﬁ]&Mfﬁﬂeﬁ'@ﬁ@ 1280 o) |

2 (3- cni b4 . JeA ol B2 M drrea T 1N 44 s AR T b2 e

o"92201 ;% 280 Y, G 3 31, 2561 3ANMS A HIAREAARRRUI fonam de (17.3 1o,
10

N-(2-chioropyrimidin-4-yi)-N,3-dimethyl- 1 H-indazol-6-amine (2 g, 7.31 mmol)

was dissolved in DMF {15 mi), and Cs2C0s {2 g, 14.6 mmol) and 3-chlorobenzy! bromide

(1.25 ml, 9.5 mmol) were added at room temperature. Mixture was stirred at rt for

overnight. The reaction mixture was diluted with ethyl acetate and washed with water.

15  The organic layer was separated. The aqueous layer was thoroughly extracted with EtOAC.

The combined organic layers were dried over anhydrous MgS0Os, filtered and evaporated to

give 2-(3-chlorobenzyl)-N-(2-chloropyrimidin-4-yl)-N;3-dimethyl-2H-indazol-6-amine as

an off-white solid . 'H NMR (300 MHz, dsDMS0) & 7.94 (d, J = 6.0 Hz, 1H), 7.83 (d, /= 8.8

Hz, 1H), 7.56 (d, J = 1.3 Hz, 1H), 7.36-7.38 (m, 2H), 7.32 (br s, 1H), 7.16 {m, 1H), 691 (m,

20 1H), 6.28 (d, J = 6.1 Hz, 1H), 5.65 (5, 2H), 3.42 {5, 3H}, 2.63(s, 3H). M5 {FS+, mfz) 398
(M+H). ’

To a solution of 2-(3«chlorobenzyl]—N—(2-chI0r0pvrimidin-4—-yl)-N.3-dim€thvl'2H‘
indazol-6-amine (40 mg, 0.1 mmol} and 3-aminobenzenesulfonamide (17.3'mg, 0.1 mmol)
25  in isopropanol (2 mi) was added 2 drops of conc. HCl. The mixture was heated to reflux

overnight. The mixture was cooled to rt. Precipitate was collected via filtration and



25 in isopropanol (2 m) was added 2 drops of cone. HCl.. The m xture was
heated to reflux overnight The m xture was cool ed t ne | pitate was
collected via filtration and 17 June 2005 102 washed with EtOH  HCl salt
of 3-({4-[[2-(3-chlorobenzyl)-3-nethhyl 1@+ i ndazol - 6- yl ] (nethyl)am no] -
pyri m di n- 2-yl } am no) benzenesul f onam de was isolated as off-white solid.

'H NMR M%s%ﬂz wﬁﬁthﬁﬁrN@mlt of B- Eﬁ—[[s’zllﬂ @aloréﬂran,z I&ﬁée(m-za-mabﬁm 62 85
(d, J = 7.77-7.79 (m H§/730 36

7.22 ( br yﬁ(mﬁh&l]anﬁnm]@pmmmn Eyliammo)t&nwe(sdfonamfa ms%oialedHys f—mbit(-'d J
can o (M ség(a#pw?aﬁgog Nz, 4JGW§03Néﬁcoz? §%:52%02 15, 8.8 wr s, W), Y850, JL2)

i met hyl -2 t 11 z ba 6 .

yl }am no) llg"_enggﬁﬂﬂd ??)#aﬁrrel{ gﬁ %)7%@1 {E(lifl-h 7§0§y:;g b 5H)nlt?grarsedl a%He] 7E>1<‘f:1r(rt€)rl r
(0.0175g, 16), czaaamnamu)= 8.7 &dzgl18); sam[npbemzaeﬁasmi)mﬁm ad), 3¢48. 6131, 2626, aer| )
wer e conbi e% rfﬁEﬁ Qé solution of HCl in diethylether was 15 added
(0.06 i, gt 5534( ## t he solution was warnmed to reflux for 18 h. The
solution was cooledto RT, and the precipitate was filtered off, washed

W th EtO-l g,ﬂﬁM:? to give analytically pure product asav\hlte solid
(0.025 g N (300|\/Hz d60|\/BO)S 9.99 (br s, 1 H, 824 (br s, 1 H),
780dJ- 40-7. 46 m 2H),
7.27- (7 333&@1—[@4 dlrsemlH%H mdaml gﬁ-vﬂlfmfthVﬁﬂmmHi ‘@355"@32‘%1—4) 3.51 |g, 3H)H?

2.62 18 minagenvBngsBfenamide) 425 (MrH). Exanple 79

H,C

J@L -

/x\"

Intermediate Example 15 (0.017 g, 0.06 mmol), and 3-aminobenzenesulfonamide
(0.01g, 0.06 mmol) were combined in EtOH. A 1N solution of HC! in diethylether was
15 added (0.06 mL, 0.06 mmol), and the solution was warmed to reflux for 18 h. The solution
was cooled to RT, and the precipitate was filtered off, washed with EtOH, and dried, to
give analytically pure product as a white solid (0.025 g). 'H NMR (300 MHz, dsDMSO) 5
9.99 {br s, 1H), 8.24 (br s, 1), 7.80 (3, J = 6.4 Hz, 1H), 7.68 (d, J = 8.0 Hz, 1H), 7.40-7.46
(m, 2H), 7.27-7.33 (m, 2H), 6.93 {d, J = 7.7 Hz, 1H), 405 (s, 3H), 3.51 (s, 3H), 2.62 (s, 3H).
20  MS (ES+, mfz) 425 (M+H).

Example 79

5—({4-[(2,3-dimethyl—zH-indazoi-ﬁ-yl)(mcthyl)amino]-1,3,5—triazin-2-yl}amino)-z-
methylbenzenesulfonamide
25 :



5-({4-[(2, 3-di nmet hyl -2Hi ndazo | -6-yl) (nethyl)am no]-]7 , 5-11].azin-2-yl

}am no) - 2- net hyl benzenesul fonam de 25 17 June 2005 H diate
Exanple 15 (0.032 g, 0.11 nmol) , and 3-am no-4- net hyl benzenesul f onam de
(0.021g, 0.11 nmol) where conbined in Etf@l . A 1IN solution 5 of HCl in

di et hyl et her was added (0.06 m, 0.06 nmmol) , and the solution was war ned
to reflux for 18 h. The sol utygn was cooled to RT, and the precipitate was
filtered off, washed with EtOH \and.dried, to give analytically pure

product as a tan solid (0.0 . MR (300 MHz, d6éDVBO) S 9.88 (br s,
1 H, 819 (br s, 1 H, 7.70%7. CH7. 41 1s, 1 H), 7.28 (brs, 2H),
6.90 (d, J = 8.8 Hz, 1 H, 4.04 (s, 3H),] 3.50 Is, 4), 2.61 (s, 3H), 2.49

s, 3H. 10.M5 (ES+, mz) 439 (M:H). A The conpounds of the
present invention elicit inportant andL\DrrE)d&ur ) Lxuphar macol ogi cal
responses. Each of the conpounds descrited Nh the JBxanpl es section bind
with high affinity (1ICso <1 M to the kinase do®ai @ of VEGFR2 receptor, .
as described by the VEGFR2 HTRF assay below. In addition to binding to

t he ki nase donai,rﬂe”ﬁdi%ﬂg(}:%mmg heyexepphifigd oanpowimsl),of ahdie pambert-
I nvention al so measurably and " significantly inhibit the proli feﬁ\?ti on of

endot hel i ametiefibenzeimsulfanamide (02 tg, O 1f mmoljrvovare coppbingd de £QH: AoHN splpHon
VEGF. Data r. inhibition of cell, praliferationsa | '
ol ow. MeECRHIC! {aotyiesier vassading BDBpt Uk wRBrpSs ROHGEG s afned to
plates. 10 YE@FFFZ sOIS66h ths RIBRIPRPRY, A the Blecifineptiaddiltered off,
O( Bi ot i n- Ahx- EEEEYFELVAKKKK) 1 n the presence of 75 M ATP, 5 nj &%ﬁlaz ,8%.3
M OTT, 0. astpdrittBEXOH,and deied. thigiermeiytiosliy7piay pradyct apa Safww 9o
NMR (300 MHz, dsDMS0) & 9.88 (br s, 1H), 8.19 {br 5, 1H), 7.70-7.65 (m, 2H), 7.41 (s, TH),
7.28 (brs, 2H), 6.90 (d, J = 8.8 Hz, 1H}, 4.04 (s, 3H), 3.50 (5, 3H), 2.61 (s, 3H), 2.49 (s, 3H).

10 MS (ES+ m/z) 438 (M+H).

BIOLOGICAL DATA

The compounds of the present invention elicit important and measurable.

15 pha-rmacotogical responses. Each of the compounds described in the Exa.mples section
bind with high affinity (ICss < 1 uM) to the kinase domain of VEGFR2 receptor,.as

described by the VEGFR2 HTRF assay below. In addition to binding to the kinase dom?in

of VEGFR2, the exemplified compounds of the present invention also measurably and

significantly inhibit the proliferation of endothelial cells that are stimulated for growth by

20  activation with VEGF. Data for inhibition of cell proliferation are providedrin_.Table 1

below.

VEGFR2 HTRF Assay

25 The assays were performed in 96-well black plates. 10 nM hVEGFRZ was used to
phosphorylate 0.36 pM peptide (Biotin-Ahx~-EEEEYFELVAKKKK) in the presence of 75 uM
ATP, 5 mM MgClz, 0.3 mM DTT, 0.1 mg/ml BSA, and 0.1 M HEPES (pH 7.5). 10 pl 0.5 M




104 EDTA was added to reactions as negative controls. The 50 I kinase
reaction with or wthout inhibitors in 5% DVSO wast%k ut at room
tenperature for 45 mnutes, then stopped by 40 sl of 125 mM EDTA. 2.4 p
.g/m Streptavidin-APC and 0.15 g/m Eu-jg4pY, in the presence of 0.1 ng/m
BSA, 0.1 M HEPES ( pH7. 5) were added to a final volune of 5 140 1d. The

| at | bat f t t 22C). and th
i i or "t PB1Aar GRASE et (s eBamin cam e i, SBdd Vg mecai i 4F
readi ng t hgim&miam bRBrsC‘}ﬁ sﬁﬁﬁmmwﬁ%ﬁ?&iom@a’i‘?b‘érﬁ%m &Rt Fbt 4% nfin gy, Iwapep

(Dublin, CA) ATP, MyC'z, DIT, BSA, HEPES , EDITA, O from Si gma
St rept avi cbtmpp%ﬂ’(byfztmm M’lzﬂzmlMiEDm cﬂoegg(rﬂtﬁ;eﬁpéaw@'\e@%)md Bu-Saagimi fEuempE’C;Et G

oy 'eSfav%}uhﬂ&Efw‘?*‘év%pq#VDi i BSK, 8 b eees res) BrtsosideBa BB Ofupeof
DMECD! ge EfUhkOgbpev gsTécaJétQ& %.h{&hggﬁgfﬁﬁ% a2 o BHanréhd' o Bie

Hom)genous l"uorescence | en I nit I’ o Tetraacetic

Aci d HEPESKet3r inghr ﬂkyﬁhhyésol?ﬁcaeﬂ@z{tsﬁald&rﬁbdﬂﬁweﬁutm‘lg)lat @4Baind and reading the

Eu- a- pYEur opi um | abel ed anti- phosphotyrosine antibody 15 Human Unbili cal
Vei n Endot@feissiayy at@d nm( HWEC) Proliferation Assay (BrdU Incorporation)

Mat eri al s

Reagent resources:
10  Peptide from Synpep (Dublin, CA) ;
ATP, MgClz, DTT, BSA, HEPES, EDTA, DMSO from Sigma
Streptavidin-APC from Molecular Probes (Eugene, Oregon)
Eu-c-pY from EGEG Wallac (Gaithersburg, MD)

Abbreviations:

ATP Adenosine Triphosphate
Streptavidin-APC [Streptavidin, allophycocyanine, crossfinked conjugate
DMSO Dimethyl Sulfoxide
DIT Dithiothreitol
|BSA Bovine Serum Albumin
HTRF Homogenous Time Resolved FIuorescEnce
EDTA Ethylenedinitrilo Tetraacetic Acid
HEPES N-2-Hydroxyethy! Piperazine N-Ethane Sulfonic Acid
Eu-c-pY Europium labeled anti-phosphotyrosine antibody
15 '
Human Umbilical Vein Endothelial Cell (HUVEC) Proliferation Assay (Brdl/
Incorporation)
Materiats
20 HUVEC cells and EGM-MV (Endothelial cell growth medium - microvascular} were

purchased from Cloneties (San Diego, CA). VEGF and bFGF were purchased from RE&D



20 HUVEC cells and EGW W/ (Endot helial cell growh nedium.- _m crovascul ar)
were purchased from Clonetics (San D ego, CA). VEGALGHBne 205 o1 o
purchased from R D 17 June 2005 105 Systens (M nneapolis, MN). Anti -BrduU
anti body was obtained from Chem con |Intgynational (Temecula, CA). Methods
5 HUVECs were routinely maintained in EGM W nedi um and were used within

ect o corvate e ngisieeea. (MG, Chaf- 407 inkioBéy. oRRS BRtARA Chom, Teiththn

Di cki nson)ntefiiRionh PTém¥@S,, i0aAgubat ed at 37 C overni ght The nedi um was
renmoved by aspiration, and test conmpounds were added to each well in a
volume of 0.1 m/well in serumfree M99 nedi um Conpound Q 10
concentrathh(%ﬁsdranged from1l.5 nMto 30 mcronolar. The plate was incubated
for 30 m-aP®37C Another 0.1 m of serumfree M99 nedi um cont ai ni ng

BSA" and VEG- (or bFGF) was added to give a final concentration of 0.1% BSA-
and 105 ng/HUVEREGRrd Poulinely/ ithintdWiedmin. EGMeMP! médiumesndi wenghsee avithin pasageor. 72
hrs. BrdU was added to each well after the ive a

fir 8 hrs to
concentr aHWrECowelﬁ)Plﬂi@rairﬁ)ﬂmsitVﬂfe?%I csils/wet! ip ﬁ@% @ﬁd‘éfg_%‘é aiging, 3% FBS
per f or med &ﬁg&%ﬁ?ﬁ%&&gtcg)ﬁgé%ﬂ&%ycg El;ﬁe E@Q?J}PDWQ%J The PHtENERIAcubated at

instructi sor bance reading at 450 nm Results were
pl otted ag7coRvemight! Thmeliuiewbs repsoved bydspisationbsudt teshcempaungis werapddeds o

value for inhibition of BrdU incorporatiaon. Table 1 .= |Inhihitio EC
prol i f er aft qech 1 @elb inia vplymey of mbmwelk44+§cr%1f?ee5wr$b1 mediy .+Eo?ﬁpdﬁw

@ih%?@owoo@g&ioﬁ} rihg2d Fiom 4’5 o 380nicidiold \Bife late waamRluBatda. fob30
" min at 37°C. Another 0.1 ml of serum-free M199 medium containing BSA*and VEGF (or

bFGF) was added to give a final concentration of 0.1% BSA and 10 ngfmi VEGF (0.3 ng/ml

bFGF). The plate was incubated at 37°C for 72 hrs. BrdU was added to each well after the

first 48 hrs to give a concentration of 10 micromolar. The colorimetric ELISA assay was

15 performed according to manufacturer's (Roche Molecular Sciences) inst_ructions, with
detection by absorbance reading at 450 nm. Results were plotted as concentration of test

compound vs. absorbance to give an [Cso value for inhibition of BrdU incorporation.

Table 1 = Inhibition of HUVEC proliferation {ICs in nM; 1-200nM = ++++; 201-500nM =
20 +++: 501-1000nM = ++; >1,000 = +}



1+++41++ 2+++F42+++ 3+++HA3++ 4+++44+++ 5+++45++ B+++46++++ T+++4T7+++
8+++48++++ O4- -t +49++++ 10+50++ 11+++51+++ 12++++52-4Ldu 3++++

14- +++F54++++ 15++55++++ 16+++56++++ 17++57+++ 18++58++++ 19+- H 59+++,
20+60++i + 21++++61+++ 22+H+62++++ 23++++@g+++ 24+++ F64 ++~ } 25++++65++++
26+++66++++ 27+++ FO7+++

TABLE 1
Example No. ICs, Example No. I1C,,
1 +++ 41 +
2 - 42 —
3 -+ 43 it
4 ++- 44 ++H
5 ++ 45 ++
6 - 46 +H+
7 +++ 47 ++
8 -+ 48 -
.9 +H 49 -
O 10 + 50 HH
11 +H+ 51 +H
12 -+ 52 -
13 +H 53 ++HH
14 - -+ 54 +++
15 + 55 HHH
16 + 56 -
17 ++ 57 +
18 ++ 58 4t
19 + 59 ++t
20 + 60 +t
21 +++ 61 +H
22 ++H+ 62 +HH+
) 73 e 63 Tt
24 A+ 64 +++
25 +H+ 65 +++
26 +H+ 66 +H+
27 +H+H 67 +t
. 28 +HH 68 H
29 A 69 -+
30 ++ 70 -+t
31 +++ 71 ++t
32 -+ 72 +HH
33 + 73 +HH+
34 ++ 74 -t




28H+F 68+++ + 29++++69+-1 ++ 30++70... 31++++71+++F 32++++72+ 33+73+++ t -
34+++74++++ 17 June 2005 107 35++++75liii 36+76++++13 AR08, 3844+78+++
39! +H79+++ 40++++ The application of which this description and clai nm(s)
forms part nay be used as a basis for pgiority in respect of any
subsequent application. The clains of such subsequent appllcatlon may be

directed to any ffeatugg—orcpnbmgtyon—of feates dgscrigggifergin. ' 0 5
They may take tHe forpftof prpduct, conposition” procgss or use cliains and

may include, by way 86 exanple amtl withput |i#fitatidn, of&+dr mofe of the
" follow ng clain(sS)yT If7June zUquLu,ts VW flarmy7 1. Alconpesad seljected from
t he group consi $t+nRg—of+—~A2-f5 f——t-spf—Forry )
. 2-met hoxWeny! ] {5- £1 udh o- Mmeth}4"-—'W(3 nkt hyi -1%f i fdazol 6 1)|-2
, 4pyti m di nedi ami ne; 39({5 fil uor e+4+ [ et hyl ( 39net hyll - 1H1lAeazol - §

y| )am nO] -2- PyT (L UIh'Idl J‘alll. IIU)- A

The application of which this description and claim(s) forms part may be used as a
basis for priority in respect of any subsequent application. The claims of such subsequent
application may be directed to any feature or combination of features described herein.

5  They may take the form of product, composition, process or use claims and may include,

by way of example and without {imitation, one or more of the following claim(s):



ni et hoxy ALnet hyl benzenesui f onam de;

5-f k uor 0- A$- medy- M (3- met hV- | f findazd-" )- A -{3- 17 June 2005
[ (net hyl suf fonyi ) met hyl ] phenyl ) -2, 4pyri m di nedi a mi ne,

3- ($B-f 1 uoro- 4+[ met hyl (3- net hyl - 1f fi ndazol - 6- yi )am no] - 21ry

m-di nyUam no) - AF i sopr opyi benzenesul f onam de;
5-fluoto-#-[5-(isopropylsulfonyl)- 2- me]ié'g)V\henyl] M meUM M ( 3- net hyI iff

i ndazol -5-yi) -2, 4pyri m di nedi am ne;
N-[5-((5- f |l uar o- 4-[ net hyl (3-met hyl -1 ffi ndazol -6-yl)antn o] - 2-
pyri m di nWe eto} 2- et f t yi phenyl netti anesul f nnami de;  5-tl uoro- M et f

2 4 pyr 1 e e Seected iofy RERRUTLOMIIMERIED o

- M et hyl - A|| {3- [( y iro YI]phenyl}-2, 4pyrtm di nedi am ne; 4-({5

fl uom 4- t hyl (3-net hyl -1 H ndazd - 6- m no
pylrjlmdl[ Sn%tet&mmy I gl A)'-rneU1yl-IV‘-(3-metl1yl—ll-l-

NA- et hy| -indéZolB-yF Mwﬂne}mt hyl sul fnny i) phenyl ] - N4- (3- et hyl - | H
i ndazol - 6-yf) - 24pyrtrrfd|ned|amne [4({5f|uom

(met hyl (3-nmet hyl -1 findazol - 6-yl )am no | -

pyri m di rB4({Sfiuorg-fHemsthyl(3wmethyd 1 A ndamwmm&pvﬂmlﬂm}mw 109
5-f | uor o-riefiidedyé uifonamidesheny| } M et hA- M 3- net h) i - 1f f

| ndazol - 6-yi }2, 4-pyri m di nedi ami ne; 3- ({5 fluoro-4[nmethyl (3 -

nehyl - 1/ Mhdazol - 6-y) an nol -2 yrimdinyi }am ng) - 4- net hoxybenzam de;
S ({5-fl ucﬁ-ﬁHd@WMﬁm&tR%l!ﬁﬂdmﬁ&ﬂ m3no] « 2- pynn
di nyl }am[mbaﬂdsumw)mummﬁrwsmmmmEmme,

3-({5-fluoro-4-[methyl(3-methyi- 1H-lndazol-ﬁ-yl)anﬂno]—Z—pyrimldmyl}amlno)—M
lsopropylbenzenesulfonamide,

- 5-ﬂuoro-/\3-[S{EOPmpylaJlfonw}Z-memoxyphenyl]-M-memyl-M—(}anl 15
- Indazol-6-yi)-2, 4-pyrlmia“nediamine,

4

N-[5~({5-ﬂuoro-4-[methyl(3-methyl 1Hlndazol—6—yl)amlno]-2-
pynmidunyl}amino)—z-meﬂ\ylphmyl]meuﬁnesulfonamide

s-ﬂuaro-M-memwM-(s-meuwHandazol-s-yl)-AF-mmethytsulfonyl)phenyl]-
2 4-pyrim|dmediamine,

M—(3-ethyl-1H-indazol-6-y|)-5-ﬂuoro-M-memVI AF-{B-
[(methylsulfonylymethyl]phenyl}-2, 4-pynmldlned:amine,

4-({5-fluioro-4-[methyi(3-methyl-1 f£indazol-6-yl)amino}-2-
pyrimidinyl}amino)benzenesulfonamide;

N"-emyl-s-ﬂuoro-N’-[z—meﬂmoxy-s-(meuwlsulfonyl)phenyu-u‘—(s-mew-m-
indazol-6-yl)-2,4-pyrimidinediamine;

[4-({5-fluoro-4-[methyl(3-methyl-1 #indazol-6-yl)amino]-2-
pyrimidinyl}am!no)phenyl]-/\'-memylmethanesqlfonamlde;



N2 (3 met hyM H-i ndazol - 6-yl ) - WA3- [(rrethylsulflj M rretho]phenyl) 1, 3, 5-
triazine-2,4-dianmne trifluoroacetate; 17 June 2005

Nkf ) ef fi*N2-(3-nmeth*l Hindazol -6-yl)-N'- {3-[(meu

yLsu]'tonyI)rret hv4pheny|) 1,3,5-triazine-2,4-diamne; "’

Al'i"#[ 5- (et hyl sui fonyl ) - rrettoxyphenyl _M et hyl - M (3-ne hyl

- 1H ndazol -6-yl)- 1,3,5-h iazine-2,4-dl ne; N{2-nethyl-5-((4-[ne

W (Sl L o O St Gl oA AL A 3-methyt-1 4

|
ﬁ@?hgf)lio&mmzmmimmmdgam 0B} 3- (et hyisul finyi)phenyi]-1,3,5-

triazi ne-2,4-di am ne;

N([ 4- ((4- [ et e A oyt T S kiRt i 2- By iRz Siefio) 4

yl } ani no) ghédsy

3{{4- [ net mmxybemzaymlde;fm ndazol - 6-yi ) am no] - 2- ‘

pyr | m di nyl } am no) benzenesul f onam de; [1?-[5-(ethylsul fony r

2- met 3t oxyphenél ]-Mne [)1/ I(Mt h}.’/!;f,af '{,'P.%fﬁﬁ.'nﬂnoﬁz} bynnﬁdinyl}amiHO)-3'

2, 4- pyr i mAi
M net hy! - anwemnemﬁomde; 6-yl)-M3-[ (neifiyisuifonyl)nethyl] phenyl }
" Z4-pyrimdi nedi am ne; M sopropyl 3 _

i 4- h 3- hyl - vfi nd | - 65yl
e e S 1 el obmethyiphenyt-1.35-
ALcyct opru}mﬁn@z(%d[amnbﬁlﬂﬂemm;f f| ndazol -6 yi)amino]- 2-

pyri m di nyl } am no) benzenesul fonam de ; Methyl-A

[ 5- (ethyISU|fonyI) 2- met hoxyphenyl ] - thyl -1 * Indazo 6--yl
e ety N ety oz Ve Lmethylsitaavbmety, lfppsaw}no] 2.
1,3,5-triazine-2 4-d'am_ine,

-M-[s-(eumsulfonyl)-z_-memoxyphmyl]-M-memyn-M-_(3-m;amy|-1mndazol;&yu-
1,3,5-hiazine—2,4—diamine; |

N-[Z—meﬂ1yl—5—({4—[meﬂ1yi(3—méﬁ1yl—1Hlndazol—s-yl)arni'no]-l,B,S-triazin—z-
yl}amino)phenyl]methanesuifonamide;

N-methyl-AP~(3-methyl-1#indazo-6-y1)}-N-{3-(methylsulfonyl)phenyi]-1,3,5-
triazine-2,4-diamine;

N—[4-({4-[meﬂ1yl(3-methyl—1Iﬁndazol-ﬁ-yl)amino]—l,B,S-mazin-z-
yl}ammo)phenyl]acetamlde

- 3-({4-[methyl(3-methyl-1 #Indazol-6-y)amino}-2-
pyrimidinyi}amino)benzenesulfonamide;

| M-{s-(emylsutfonyl)-z-memoxyphenyu-/v‘ memvl-M-(s-memw-imndaml—s-yl)-
- 2,4-pyrimidinediamine;

N-methyl-A-(3-methyl- 1f+indazo|-s-y|)-nﬂ-{3—[(meth~,dsu|fonyl)memyuphenyl}-
4—pVﬁmidlned|amine,

o

Misopropyl-3-({4-[methyl(3-methyi- 1/+mdazo!-6-yl)amino]-2—
pyﬂmidinyl}amino)benzenesulfonamlde

H

:
!



pyri m di nyl }am no) phenyl ] net hanesui f onam de; #-{3-” [ soproggl sui fonyl)n
yl ] phenyl) - M net hyl - M ( 3- net hyl - 1/ Hhdazol - 6- yl)-2, edi am ne; Al
44-] (i sopropyl sul fionyt) methyl]phenyl)-Mnethyh#-(3-nethyl-I|ffindazd- 6-

yi )™2;4-pyrum di nedl am ne ; ' M][5-(isobutyl sul font 2-

methoxyphenyl ] - M 3- net hyl - 1Tndazol -6-yl } 2,4 pyri m di nedi am ne;

AF[ 3{{4-[met hyi (3-net hyl - 1f fi ndazoi - 6-440) am no] - 2-

pydni di nyi } am no) phenyl ] acet anmi de ; M 3-((4[ethyl (3-net hyI I

| fi ndazol fMeth Wﬂmpb

A~{ 2- nel hmﬁ% W aygehyi | sULT onyi phenyl 11* net hyl -

1f 1-i ndaz nediram n &; 4methoxy -3-({4 .

[ (3-nmethyl -|ffindazd- 614)i m nol -2- pydm di nyly&am no) benzenesul fonanm de ; A-
[ 5- (i sopr eewksHl fPom s Eg% hﬁ?m mmw-1WML& 3

' 6-yq-2,4-§§%i 13 2 W-F et hy sutfnny vy
- 2- met hox 'ﬂmp VTS *M ( 3- net hyl - | Mhdazd- 6 yI}2 4pyri m di nedi am ne

, M1 ffindazol-6-yirM - rret hA- A" -{3-[ (et hyl sul kr 4l ) met hyi ] phenyi } - 2. 4-

%%Izg} d%wmﬁ%’ Q%"a&d ‘:}mal%he} tzhylhl gylt ) I1| di nedi ani ne:
M (2,3 -
TR She 03 TisopropyRuitonyi r.%&wph e AR B A inceos

yi)-2, 4~pynmid|nedlamine,

Af-{4—[(isopropylsuIfonmeeﬂWl]Dhenyl}—M-meﬁlyl-M-(}memyl-lHindazol-ﬁ-
vi)-2,4-pyrimidinediamine;

- Af—[S—(isoh:tylsulfonyl)—Z-meﬁoxyphenyI]-M-(Memyl 1H~Indazol-6—yl)-2 4
pyrimidinediamine;

N-[3-({4~[methy1(3—meﬁryl—1 H-indazol-6-yl)amino]-2-
pynmidinyl}amino)phenyl]acetamlde,

MN[3-({4-{ethyi(3-methyl-1/indazol-6-yl)amino]-2-
pyrimidinyl}amlno)phenyﬂace!amide-

A?-(Z-me&oxy~5-{[(5-meﬂ1yl-3-isoxazolyl)nnﬂM]sdfonyl}phmyl)-M—(}meﬁwl-
1 Hindazol-6-yl)-2,4-pyrimidinediamine; \

4-methoxy-3-({4-{(3-methyl-1 #indazol-6-yl)amino}-2-
pyrimidinyl}amino)benzenesuifonamide;

NP-[5-(isopropylsulfonyl)-2-methaxyphenyl]-A*-methyl-A*-(3-methy}-1 #indazol-
6-yl)-2,4-pyrimidinediamine; _

M-[s-(euaylsutfonyi)-z—methoxyphenyl]-n‘-isopropyl-M-(s-meuwl-UHndazoL&
yi)-2,4-pyrimidinediamine; -

e

N-(1#indazol-6-yl)-M-methyl-"{3-[(methyisuifonyl)methyllphenyl}-2,4-
pyrimidinédiamine; ;



M(2 3-dinmetfiyl-2hgndazol -6-y9 - -[5-(ethylsui fonyqumr‘rsaggxyphenyl | - M

methyl - 2, 4pyri m di nedi am ne ; 1-[4-nethoxy- 3- ({4[(3
met dyl -1i fi ndazol - 6-yi )am nol -2- pyrim di nyl }am no) phenyl ] - 1- pr opanone ;

4- rrel'hoxy A (3-({4-[nettryl (3-nethyl -i Hi ndazol -6-yl)am n o] - 2-

pytimi di nyl } anmi no) phenyf benzenesul fonamg
4- ndhoxy- Anet hyl - 3- ({4] (3-methyl -1 {1 ndd¥b 1-6 yl) aninol - 2-

pyr| m di nyl ) am_no) benzenesul f onam hl n
i ndazol - 6-A+{¥3=dimethylst Wﬁd Fi no) - 4-
pyri mi di ny{inethylsdifony i @misehoxyani | ino]
4- pynmi di nyl } ( 3-net-hyhi / #1 ndazol - 6- yl)ani no] acetoni M e; [(3-methyhi
/ fi ndazoi 1) (2-{3-[(medjvyisuifonyl) ni f no} - 4-
pyrlmdlnmwﬂl‘%ﬁ ﬂwmgh | -3-((4-

[ met hyl (3{(memsmfmwﬂummmgnyjha;4apynaﬁdnpgdiamm,ny| ) am no) benz

enesui fonam de; 4 ({4-[nethyl (3-nethyl-1H ndazol -6-yl)am no] 2-

pyrimdi nylz(\%m no) genzam de; 3-meth ésr(aéywifget hél (3-net hyl - h‘l‘”é

h#i ndazol M
hynyl - M(matthXH—pynimidiMam yl)-/V 43 [ (et ylsul fonyl) met hyl | phenyl } -
2,4-pyrl mdinediamne ; 112 3
({4[(3 nmet hyl - 1/Hndazo| 6 ) (2-pr %1 | ) am no] 2 rlmdnyl am no)
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4-methoxy-A{3-({4-[methyl(3-methyl-1/tindazol-6-yl)amino]-2-
pyﬂmidinyl}amlno)phenyl]benzm&sulfonamlde;

'4-methoxy-Mmethyl-3-({4-[(3-methyl-1 Aindazol-6-ylJamino]-2-
pyrimidinyi}amino)benzenesulfonamide;

 [(3-methyi-1A-indazol-6-yl){2-{4-{(methylsulfonyl)methylJanilino}-4-
- pyrimidinyl)aminoJacetonitrile;

' [{2-{5~(ethylsulfonyl)-2-methaxyanilino}-4-pyrimidinyl}(3-methyl-1 #indazol-6-
yi)aminoJacetonitrile;

[(3-methyl-1indazol-6-yl)(2-{3-[(methylsulfonyl)methylJanilino}~4-
pyrimidinyl)aminoJacetonitrile;

4-methoxy-Nmethyl-3-({4-[methyl(3-methyl-1/#indazol-6-yl)amino]-2-
pyrimidinyf}amino)benzenesulfonamide;

4-({4{methyl(3-methyl-1/indazol-6-yl)amino]-2-pyrimidinyl}amino)benzamide;

3-methoxy-4—({4-[meﬂ1yl(3-meﬂ1yl—1I-I-lndazol—s-yl)amino]-z-
pyrimidinyl}amino)benzenesulfonamide;

"

M-ethynyl-M-(3- methyl-lH—indazol-ﬁ-yl)—AF—{S—[(meﬂlvlsulfonyl)methyI]phmyl}-
2,4-pyrimidinediamine;



pyri.m di nedl am ne; 4-methnry-3-({4[nmettryl (3-nmethyl - %/Nndasg! 6-yi)
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am.no] - 2- pyrim dinyi } am no) benzenesui f onam de;
nethoxyphenyl] M ( 3- net hyl - 1/ Hhdazol -6-0)-2,4 pyrim di nedi anm ne ;
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A7-F4- (ettryl suffonyi)phenyl]-Mnethyl-M(3-me O 1 /fdnda20| 6-yl)-2,4
pyrim di nedi am ne; AF[4{{4[nEthyI(3 metlr
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M net hyl ?n"?fwlndazol 6 )-#[3-(ne thylsulflnyl)phenyl] 2,4

4—mel:hoxy-3-({4-[meﬂ1yl(3-methy1-1H—indazol—ﬁ-yl)amino]-z-
pyrimidinyl}amino)benzenesulfonamide;

AP-[5-(ethylsulfonyl)-2-methoxyphenyl]-A*-(3-methyl-1/#indezol-6-yl)- 2,4
pyrimidinediamine; |

3-({4-[meﬁ1y|(3-meﬂ1yl—1H-lndazol-ﬁ-yl)ai'nlno]-Z—pyrimldinyl}an'nino)benzam!de; A

N-[4-(ethyisulfonyl)phenyT}-M-methyl-A-(3-methyl-1 findazol-6-y)- 24
pyrimidinediamlne;

N-[4-({4-[methyl(3-meﬂ1yl-1IHndazol-S-yl)amino]-z-pynmldinyl}amIno}
benzyflethanesulfonamide; |

N-[3-({4-[meu1yl(3-meﬂwl-1H-Indazol~6—yl)amfno]-2—pyrimla“ inlyyamino)benzyl]
methanesulfonamide;

2-chloro-5-({4-{methyi(3-methyi-1Aindazol-6-yl)amino]-2-
pyrimidinyf}amiho)benzenesulfonamide; _

2-chioro-4-({4-[methyl(3-methyl-1 #indazol-6-yl)amino]-2-
pyrimidinyl}amino)benzenesulfonamide;

o~

4-chloro-3-({4-[methyl(3-methyl-1 #indazol-6-yl)amino]-2-
pyrimidinyl}amino)benzenesulfonamide; ; .

3-methyl-4-({4-[methyl(3-methyl-1#indazol-6-yl)amino}-2-pyrimidinyl}amino)
benzenesulfonamide; _
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5-({4-[(2,3-dimethyl-2Hindazol-6-yi)(methyf)amino]pyrimidin-2-yl}amino)-2-
methylbenzenesulfonamide;

3-({4-[(2, 3—dimeth)d—2mndazol-&yl)(memyl)amino]pynmldin-z-
yl}amrno)benzenesulfonamlde,

2-[4-({4-[(2,3-dimethyi-2 A+indazol-6-yi)}{methyl)amino]pyrimidin-2-
yi}amino)phenyiJethanesulfonamide; :

N-(2,3-dimethyl-2 #indazol-6-yl)-¥-methyl-A-{4-[(methylsulfonyl)
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5-({4-[ (2, 3-di net hyl - 2f Hhdazol - 6-yi ) (et hygam noJ-1, 3. 5
-trtazin-2-yi)amno)-2- nethyl benzeresul f onam de; (ﬂfj—'é%%%sol vate, or
physi ol ogically functional derivative thereof. 2. A pharnmaceuti cal

COWf)bSI tion, conprising: a therapeutically effective anount of a conpound
as'elaimed in claiml, or a salt, solvate, or a physiologically ,
functional derivative thereof and one ofqgore of pharmaceutically
acceptable carriers, diluents and eiccipients . 3. A conpound as clained In
claiml1, or a salt, solvate, or a physiologically functional derivative

thereof far inth_ g€ Héﬂﬁ in claim1, or
"a salty gtﬁ{@@}@ God 1 Wﬁe‘f’gﬂ?@"@aﬁaﬁn vative thereof in

t he prepaVBﬁMD)bﬂ FeHigEAe . use in the treat mant of a disorder
medi at ed by | nappropriate VEGFR2 activity conmpound _as
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deri vatlvmwbgﬁe uifGifariidepar ati on of a nmedi cament for use in the

t reat ment sor der char acterized by inappropriate anglogenesis. 6. A
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conposition, conprising: a therapeutically effective amunt of a conpound
as clained In claim6, or a salt, solvate, or a physiologic functlonal
derivati v, the;\ephammtenﬂealorcomposm pmmndﬂﬁgt id éleyamﬂt@ﬁvaéﬂ'@w
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physiologically functional derivative thereof and one or more of pharmaceutically
 acceptable cartlers, diluents and excdipients.

‘3. A compound as daimed In daim 1, or a salt, solvatq. or a physiologically
functional derivative thereof for use in therapy.

4. Use of a compound as daimed in daim 1, or ‘a salt, solvate, or a
physiologically functional derivative thereof in the preparation of a medicament
for use in the treatment of a disorder mediated by Inappropriate VEGFR2 activity.

5.  Use of a compound as claimed In daim 1, oi'_'a salt, solvate, or a

physiologically functional derivative thereof in the preparation of a medicament
for use In the treatment of a disorder characterized by inappropriate

anglogenesis.

6. A compound of the formula:

S
s
o



functional derivative thereof for use In therapy. 9. Use of a_conmpound as
claimed. In claim6, or a salt, solvate, or a physi functi ona
der{vative thereof In the preparation of a nedicanent for use In the

tredf ment of .a disorder nediated by Inappropriate VEGFR2 activity. 10. Use
ofa conmpound as clained in claim®6, or a salt; solvate, or a
physi ol ogi cally functional derivative tfagreof in the preparation of a

medi canment for use in the treatnment of a disorder characterized by

| nappr opr 2l &2 BGivaES Y Priysiologically functional derivative thereof.

7. A pharmaceutical composition, comprising: a th?rapeuﬁcally effective
amount of a compound as daimed in dalm 6, or a sait, solvate, or a
physiologically functional derivative thereof and one or more of pharmaceutically

acceptable carriers, diluents and exdpients.

8. A compound as claimed In clalm 6, or a salt, solvate, or a physiologically
functional derivative thereof for use in therapy.

9. Use of a compound as daimed- In daim 6, or a salt, solvate, or a
physiologically functional derivative thereof in the preparation of a medicament
for use In the treatment of a disorder mediated by inappropriate VEGFR2 activity.

10. - Use of a oompbu‘nd as claimed in daim 6, or 'a salt, solvate, or a
physiologically functional derivative thereof in the prepa;aﬁon of a medicament
for use in the treatment of a disorder characterized by Inappropriate

angiogenesis.



