BACKGROUND OF THE I NVENTION . The present invention relates to pyrimdine/ NV
deri vat i Wak02/9nposi ti ons and nedi canents cont ai ni ng t he BEWESVIAW36E] | as
processes for the preparation and use of such conpounds, conpositions and
medi caments. Such pyrimdine deri useful in the treatnent of
di seases associated with i nappro mmﬂ“mmﬂ‘ Wﬂ hol ogi cal angi ogenesis. The
process of angi ogenesis i s t he devel O@ja’@fl-t of new bl ood vessels fromthe
preexi sting vascul ature. v gl 0 eEneS| S, S herl\?an as i,nvol ving: (i)
activation of endot hel i afYRe&fP A{"F?"ﬁ ﬁﬁ&%%@@ﬁ“%ﬁ&hﬂ AP & meabi i ty;
(iii) subsequent dissolution of the basement nemnbrane and extravasation of
pl asma conponents | eadi ng t PAKGRAUNSHORTHEINYENUION onal fibrin gel
extracellular matrix; (iv) proliferation and nobilization of endotheli al
cells; (v) reorganization of nobilized endothelial cells to formfunctional
capi |l laries; (W) poapitl lieveptiboopeldtes neat ipyrimiding darivhtikepo@intgositiord daisenment
menbr ane adg recruitnment ofI perivascular cells to newy fornmed vessels.
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the process of angi ogenesis are vascul ar éndothelial growth factor (VEGF)
and its rreeepgment of penvas@lsyraeﬁtﬂart@mewhrdmtmed w@lselgrNmmalfmgﬁagﬁntsescneptbvs)
(VEGFRs), , The es V EGERs e vascul ari zation of solid
turor o HEEBCESSRralitRa i byt e AP e, Brouth TR BhAERbHD: FUsd el ar
per meabi | pelrdpd hEViR AR AWUiEEGRE dulfngRiSTthbol.t RBr&&I SHHfibdenesi€ AMIEN bbtvatdEGF i s
a pol ypeptide, which has been Iinked to inappropriate or pathol ogical
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KDR) and VEGFR3 (Flt-4). These receptors are involved in angi ogenesi s and
participate in signal transduction. (Miustonen, T. et al J. Cell Biol.
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extracel | %‘Pev @31'" itk 5 Eﬂat"ﬁ'ﬂi" &9y ecept or di meri zati on of
VEGFRs and aut ophosphoryl ati on of tyr OSI ne residues at the intracellular

ki nase domai n of VEGFR2. The kin perates to transfer a phosphate
fromATP to the tyrosine resi dueammm.mmmmml ding binding 30 sites for
signaling proteins downstream of VEQZES & leading ultimately to

angi ogenesis. (Ferrara and Davi s- Snyt Endocri ne Reviews, 18(1):4-25,
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10 The present inventors have discovered novel pyrimdine derivative
conpounds, which are inhibitors of VEGFR-2 kinase activity. Such pyrimdine
deri vati wasoxmrsetmoseful in the treatnent of disorders, incphadiusg/masrcer,
associated with i nappropriate angi ogenesis. BRI EF SUVWARY OF THE | NVENTI ON
1S In one aspect of the present inventign, there is provided a conpound of

Formula ~~N~X4 Q3 Wi NH/ @ NH~ ~H ~1 (1) 20 or a salt, solvate, or
physi ol ogi cally functional derivative thereof: wherein: Dis Wo
02/n3911u4X1w~X3XZN~N~/X1X3N~INX~,510X1NX2--~~N X, 1s

E§g£8822 g %ﬁt@:m fe %}ha E@’bgea?% %e %scméa?aﬁ??ﬂgﬁlelﬁﬁagroﬁny%r ogen or
g A i Sttt
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when Qz |81 Abe aﬂft(tntlﬁmeom«znumirh‘en WGIF Sis Ay ; pdlﬁae\phdeewhlo@n has tuedr dgledd, to

hal th defined b
"2z by nahorssied Seaposiers s, TE b3t ghe Sncobysy Volérbe and’

mis 0 orodoo1Pn-2, April 2000). VEGFR(s) are protein tyrosine kinases (PTKs) that catalyze the
phosphorylation of specific tyrosine residues in proteins that are involved in the
10 regulation of cell growth, differentiation, and survival. (A.F. Wilks, Progress in Growth
Factor Research, 1990, 2, 97-111; S.A. Courtneidge, Dev. Supp.], 1993, 57-64; J.A. Cooper,
Semin. Cell Biol., 1994, 5(6), 377-387; R.F. Paulson, Semin. Immunol., 1995, 7(4), 267-277:

A.C. Chan, Currt. Opin. Immunol., 1996, 8(3), 394-401).

15 Three PTK receptors for VEGF have been identified: VEGFR1 (Flt-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, No 90001, 3-10, April 2000).

20

Of particular interest is VEGFR2, which is a tran.smembrane 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.)



20 Z is oxygen and mis O or 1, or Zis CHZNRz and mis O or 1, Z is
S(0)z, S(0), or C(0); and Zz is C, _Caal kyl, NR3R4, aryl, arylam no,

ar al kyl , war@logony, or heteroaryl, WO 02/ 11S9110 R is KEFCAEIK§7, 5

PCT/ USQL/ . 193G/ Rz, R3, and R4 are each independently selected from
hydrogen, C,-Ca al kyl, C3-C~ cycloal kyl, S(0)zRS, and -C(0)R5; R5 is

C, -Cal kyl, or C3-C~cycloal kyl; and 5 en Zis oxygen then Z' is S(0)z and
when Dis X1 X3 X NN~/ then Xz is C -C4 alkyl, C -C4 haloalkyl, C(O)R,
or aralkyl. In a second aspect of the present invention, there is provided

a conpound of @dghsEqidiiya fhiadonishh X4 'ﬂwéa'erb'gégifq?f Wﬁnﬁsae! tdo@ﬁh}’?&cﬁrw % lock

physi ol ogi cally functional déerivative t erein: ydr ogen,
. C, - C4 al kghospiyryletinal afakygsine oesidhes Gaidy shreex ytal distlipt 1ftiXtdon of hyrdyiagessis.

C -C4al k - 4. hal.nal k .R., ar I L X3 1S dr ogen or hal ogen;
X4 is hyyrpc?ﬁ&%?lgé'{]@%}g? QWG "gﬁ’ﬂ@d'ﬂ%w&aﬁ F%Eﬂﬁl&%ﬁeaﬁﬁw WEyHRsRIoRy |
~ ( CHz) pC=Ghia §inig )ofF ATP- T oAl ofESrdsinie F¥GdRR! 3 dRrdcSion: or 3;
20t is O o%; WTi s%%%P@%%)e)ﬂgtngOfi roﬁ%%ﬁ%ﬁ% §§F%8§qu§'83' O(]:cfltg%o;
WO 02/ 115001angmgeEness signal 1986dudioQ, patiswayy aksogand vﬁEH_ Og&itR2 Gheuld therefae kyl |
\S\:/n;aﬁz Q? | Ik ié‘ﬂ%’tc‘\fghg)zr&%lg}(@)é i%@ﬁﬂ@%ygoa}éﬁt?é lg\fp)é)}/g} realtr%eﬁa}c focr)r czfﬁzc’er grgo{hser A

disorders associated with inappropriate angiogenesis.

10 The present inventors have discovered novel pyrimidine derivative compounds,
which are inhibitors of VEGFR-2 kinase activity. Such pyrimidine derivatives are useful in

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

BRIEF SUMMARY OF THE INVENTION
15

In one aspect of the_ present invention, there is provided a compound of Formula
E
D.. X,

N Q,
W)\N H @,
I
\N/kN H
H
Q1

(1
20  ora salt, solvate, or physiologically functional derivative thereof:

wherein:

Dis



.

5 A is hydrogen, halogen, C -C3alkyl, C, -Cahaloalkyl, -OR, and Az is the
group defined by -(Z2)m(Z)-(Zz),wherein Zis CHz and mis 0, 1, 2, or 3,
or Zis NMReeoymois O or 1, or Zis oxygen and mis 0 or RCTASIIO3Z is
CHzNRz and mis 0 or 1; Z is S(0)z, S(0), or C(0); and Zz is C, -C* al kyl,
NR3R*, aryl, arylam no, aralkyl, aralkoyy, or heteroaryl, R is C -Calkyl;
Rz, R3, and R* are each independently selected from hydrogen, C,-C* al kyl,
Cs-C~ cycloal kyl, 15 S(0)zRs, and -C(0)R5; R5 is C -C'al kyl, or

Cs- C~cycl oal kyf; agd when Z is oxygen then Z' is S(0)z. In a third aspect
of the present inv ion, there is provi d a conpoung of 20 Fornula (I111):

X1\~X3N~N/N~X , H/Q2~I | (’Ill)orasalt
sol vate, or ph}sgo Y 5 unctlox %IV hereof: wherein: X, is
hydr ogen, \ halpal kyl wxyal kyl; 25 Xz is

C -C al kyI , G- ; C(O)R' U 7 PCT/USU I - 493G/

+ X3 is hydrogen or hal ogen; X4g¥s hydrogen, C -Ca algyl, C -C4 hal oal kyl,
het er oar al kyl , cyanoal kyl, (CHz) PC=CH(CHz)cH, -(CHz)PC COCNz)tN, or C3-C~
cycl oal kyl ; p|§@20r3 5t is Oor 1; Wis Nor CGCR wherein Ris

hydr ogen, haI og€ly, or cyan Q is hydrogen, hal ogen, C, -Cz hal oal kyl,

C -Cz al kyl, C, -g= C, -Cz haloalkoxy; @ is A or Az; B is A
when z is Az e when @z is A'; 10 wherein A" is hydrogen,

hal ogen, C,-C3 a al oal kyl, -OR, and AZ is the group defined by
-(Z2)m(Z)-(2z2), S CHz and mis 0, 1, 2, or 3, or Zis NRz and m
is 0O or 1, or Zis oxygen and mis O or 1, or Zis CH2NRz and mis 0 or
1, Z is §(0)z, 'S(0), or C(0);:and Zz is C,-C4 al kyl, NR3R4, aryl,

aryl am no, aral kyl, aral koxy, or heteroaryl, R is C-Cdalkyl; 20 Rz, R,
and R4 are each independently selected from hydrogen, C -C4 al kyl, C3-C-

cycl oal kyk; is Bfog&®.CrandikyCCRLRRloalkyl, or Ci-Cs hydroxyalkyl;
5  Xuis hydrogen, Ci-Csalkyl, C1-Cs haloalkyl, C(O)R', or aralkyl;

Xs is hydrogen or halogen;

Xa is hydrogen, Ci-Caalkyl, C1-Cs haloalkyl, heteroaraikyl, cyanoalkyl, -
(CH2)pC=CH(CH2):H, ~(CH2)sC=C{(CH2}H, or Cs-C7 cycloalkyl;
pis1,2or3;
10 tisOor1;
Wis N or C-R, wherein R is hydrogen, halogen, or cyano;
Q1 is hydrogen, halogen, Ci-Cz haloalkyl, Ci~Czalkyl, C1-Cz alkoxy, or Ci-Cz haloalkoxy:;
Q2 is A’ or A%
Qs is A' when Q2 is A> and Qs is A2 when Q2 is A';
15 wherein
A'is hydrogen, halogen, Ci-Csalkyl, C:-Cs haloalkyl, -OR’, and
A% is the group defined by -(Z)m-(Z')-(Z%), wherein
ZisCHand mis0,1,2,0r3, or
Zis NR*and misOor 1, or
20 Zis oxygen and mis O or 1, or
Zis CH:NR? and mis O or 1;
Z' is S(0)z, S(0), or C(0); and
7% is C1-Caalkyl, NR®R®, aryl, arylamino, aralkyl, aralkoxy, or heteroaryl,



R5 is C -Ca alkyl, or Cs-C- cycloal kyl; and when Z is oxygen then Z' is
S(0)z. 25 In a fourth aspect of the present invention, there is provided a
conmpound VO 0FGYMGl a (I V): WO 112/05911 U s PCT/ USOL/ ~9BCFDSKIL498b7~ XS
xz--y I =N/ N~x4 Q3 W~ NH~ Q@ ~I NH~. _H-~1(IV) or a salt,

sol vate, or physiologically functional derivative thereof: wherein: X is
hydr ogen, C, -C4 al kyI) C, -Ca haloalkyl, or C -C4 hydroxyal kyl; 5 Xz is
hydr ogen, RC;S C@a& , C,-C4hal oal kyl, or C(O0)R, or aralkyl; X3 is hydr ogen
or hal ogen; § 'S ydrogen C -4 al kyI C -Ca haI oal kyl , het er oar al kyl,
cyanoal kyR?, R, Grld Rb ereCédcliirde 0 *C I :
pisl, 2, or3 10 tisQorl; Wi Ekhdm('%%&%gﬁ;ﬁ%&%m th‘%@g %gﬁég‘é‘:ﬁ,‘ or
.cyano Q S{0%:RAAH o§EAR% hal ogen, C,-Cz hal oal kyl, C, -Cz al kyI C, - Cz al koxy,
or a ) ;Q3isA'wheanisAzand®isAz
V\,hen Qz h g@tﬁ Oé%"clﬁgy,&%aik¥{ AY%r ogen, hal ogen, C -Ca alkyl, C, -C3

- hal oal Xyl whex€H is oRyénAken 3' it B@)DsURhEEDiined by -(Z)m (Z')-(Zz), wherein Z
is CHz and mjs 0, 1, 2, or 3, or Zis NRz and mis O or 1, or 20 Z is
oxygen and mXs 0 or 1, or Zis CHzNRz and mis 0 or 1; Z' is S(0)z, S(0),
or C(0); and Zz)js kyl, NR3R4, aryl, arylam no, aral kyl, aralkoxy,
or heteroS{ R~ 47 al kyl ; WO U210891111 9 PCT/ USQL/ - 193G/ Rz, R3,
and Ra ar é_'hlb in {y selected from hydrogen, C -C4 al kyl, C3-G
cycl oal kyl, S(RTZzRs C(0) R5;

then Xz is Ci-Ca alkyl, C1-Cas haloalkyl, C(O)R’, or aralkyl.

In a second aspect of the present invention, there is provided a compound of
10 Formula {ll):

x1
x3
N
N N Q,

Xz/ WJ\N H Q,
Sy

N

LZ
o

or a salt, solvate, or physiologically functional derivative thereof:
wherein:
X1 is hydrogen, Ci-Csalkyl, C1-Ca haloalkyl, or Ci-Cs hydroxyalkyl;
15 Xzis hydrogen, Ci-Caalkyl, Ci~Cs haloalkyl, C(O)R’, or aralkyl;
X3 is hydrogen or halogen;
X4 is hydrogen, Ci-Cs alkyl, Ci-Ca haloalkyl, heteroaralkyl, cyanoalkyl, -
(CH2)pC=CH(CH2}tH, -(CH2)sC=C(CH2):H, or C3-C7 cycloalkyl;
pis1,2 or3;
20 tisOor1;

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



RS is C -Caal kyl, or C3-C~cycl oafkyf; and when Z is oxygen then Z' is
S(0)z. 51n a fifth aspect of the present invention, there is provided a
phar mace @ 62059twnposi ti on i ncluding a therapeutically efPectusveisaepunt of
a conpound of forrmula (1) or a salt, solvate, or a physiologically
functional derivative thereof and one g nore of pharmaceutically
acceptable carriers, diluents and excipients. 10 In a sixth aspect of the

present ifv i re i Vi thaod of treating a disorder in a
e, et 8 bS5 Rl B TR Skt & Vebesaoryai

i ncl udi nd. isdibnAStering to said manmal a therapeutically effective anount
of a conpound, of fornula él ) or a salt, solvate or a physiologically

functi ondk 198 when Qvis Afand Beisefwhenr:ds Abvent h aspect of the present
inventio eltr re is provided a conmpound of forrmula (1), or a salt, solvate,
or a physiologically functional derivative thereof for use in therapy. 20
-In ansei ghth asperydroger, Rgloger €214 alkyVEOE] HalbalkyNEDR! Ligg Provi ded the use of
a conpound of formula (), or a salt, solvate, or a physiologically
functional derdvatheasoemaefinst byn(@hdZ'p{ZBhmhateion of a nedi cament for use in
the treatnment of a i I edi ated by inappropriate VEGFR2 activity. 25
In a ninth aspect o ,smqﬁg&gﬁt ‘?'izﬁ\‘?ég't Pon, there is provi ded a net hod of
treating a di sorderzZ istNRAatidpeb.or sadd di sorder being nedi ated by

i nappropriate VEGFR2 activity, including: adm nistering to said mammual

t herapeutical |y ef feBoxv@Enamgunisd of1.0r) a conpound of fornula (1), or a
sal t josol vate or physi i cal nctional derivative thereof 30 and (ii)
an aégnt t o i nhi bi [Wércgﬂ\f\ﬁ%%gc%%sra bjre ‘ept or function. W O 02/05911 U 10
PCT/ USI | 1/ ~9367 | n Zins $(0ht $OR<P€(0); 94d t he present invention, there is
provided a nmethod of, treati n? a disorder in a mamual, said di sorder being
characterized by i apptdpelkit ARdhgrodenilamino, aratyuaiatkgxy, @dnhetesteeri ng t o
sai d mampajs _@Qﬁggﬁpeuti cally effective amount of a conpound of fornula
(1), or a salt, sol'vate or physiologically functional derivative thereof.

S In an & eRemdRampeath ntiefdneetiyesehited fMyia iyl @aen LHET 8IkyISCLT,@ydaryIa
mems of @r&atly{]gq @cher in a manmal, including adm nistering to said

na ast( & apf £4 |y effective anount of a conpound of formula (1), or
salt, sol Q. PO i L1y, nctional derivative thereof. 10 In a
twel vth aﬂggigt@g%k??ﬁztg‘;?ce&ggﬁ?kYihai'/rfedunti on, there is provided a nethod of

t reati ng vdanckis oxygea thramidhis S(@)acl udi ng admi ni stering to said nmamal
therapeutically effective amounts of (i) a conpound of formula (1), or
salt, solvate or physiologically functional derivative thereof and (ii) at

: ﬁl?/sE}\ﬂ'lonﬂsl addi ti onal, ARtry-oSRRESF tHFEARY invdrei b Al k R BRaER: RIh G o HE

20 Formula (I1):

X1
X
~ 3
XZ——N\ X,
N N Q,
H Q
w= IN 2
NS )\
N N H
H
Q,

(1)
or a salt, solvate, or physiologically functional derivative thereof:
wherein:
X1 is hydrogen, Ci-Caalkyl, Ci-Ca haloalkyl, or Ci-Ca hydroxyalkyl;

25  Xeis Ci-Caalkyl, C1-Cs haloalkyl, or C(O)R’;



As used herein, the term"effective anount” neans that amount of a drug or
phar maceuti cal agent that will elicit the biological or nedical response of
a tissuewaydtserp 20 ani mal or human that is bei ng sought PCT/®R0I/498¢7ance, by
a researcher or clinician. Furthernore, the term"therapeutically effective
anount" nmeans any anount which, as corrpqred to a correspondi ng subject who
has not received such anmount, results in inproved treatnent, healing,
preventi og,. r anel i O%@ﬁ“ on of a disease, disorder, or side effect, or a
decr ease h'SBM‘HOB%R gre#'ogvancement of a disease or disorder. The term al so
25 i ncl udgsic Wb | e ' t ce nor nal

physi ol og?igwy?lu g?’i%?1(.:4%%9&ggnﬁg%lgwhﬁét?%éla;{@}'n%garﬁ%\vﬁp" refers to a group
havi ng be{GhekB=0HIEHa)H] -81H:).CaC(0H1)$, 0B0:-B5cyerRikyherein, the term "al kyl "
refers to a straight or branched chain hydrocarbon having fromone to

twel ve caPtoh 2aflohs, optionally substituted with substituents selected from
-the group, gengisting of lower alkyl, [ower alkoxy, |ower WO (12/0S91. 111
11 PCT/ USQIL/-193G7 al kyl sul fanyl, |ower alkylsulfenyl, |ower alkylsulfonyl,
oxo, mner cipkdl ordiiRnaheiein RisHydyogeupisdlbdent @deyano;al kyl , car boxy, carbanoyl
optionall é _SLllbati tuted by al kyl, am nosul fonyl optionally substituted by

al kyl, vi Bt hverooeeialoassr G tdaloaliyl ICi-Caplkyli él‘@ ey s £k halaalkexys ut i on

bei ng al | gyeda: mpl es of "alkyl" as used herein include, but are not - 5
limted to, n-butyl, n-pentyl, isobutyl, and isopropyl, and the |like. As
used her eDnis A’ ehetédoris ACindk igAkwhén Oefset's to an al kyl group, as defined
above whiﬁ:h contains at least 1, and at nost 4, carbon atons. Exanpl es of
"C, - O al PEe Yy oups useful in the present invention include, but are not
limted to, mephyl I | ¢ IS i yl and n-butyl. In a
| i ke manner, tﬁeﬁthggﬁ?w&a-l%fﬂg?ﬁk%%éinczqﬁg,gp&ylél y%r efer' to an al kyl
group, as defi At thbgreip ddfinedbg o@l-a(Zis(ZAtwheaaimt 1, and at nost 2 and 3,
carbon atons respecti.vg]y. anples of "C -C2.alkyl" and "C,-Cs al kyl "
groups useful in th ‘b&@%%’?ﬁi'%eh?i ¥:i%cl ude, 15 methyl, ethyl, n-propyl
and isopropyl. As U?‘%QNR%@irﬂ,isé Eitgerm "al kyl ene” refers to a straight or
branched chai n di val'ent hydrocarbon radical having fromone to ten carbon
atonsl3 optional |y sdbsotxygehe@ddwi 510 substituents sel ected fromthe group

whi ch i ncl udes Iomer.até ) Igmer al koxy, |ower 20 al kyl sul fanyl, | ower

al kyl sul fenyl , | owe BFRYEENE S0 Ooko, " hydroxy, mercapto, anino

optional 'y substitutzed 49),a(k)br G Xy, carbanoyl optionally substituted
by al kyl, am nosul fonyl opti onal I¥ substituted by al kyl, vitro, cyano,

hal ogen and | ower péf %glﬁj&alkvlkNRiR ranyltdrple minde grades aciikaxubt i haiierioatyl, bei ng

al | owned. EX@?')"CE?' f "al kyl ene" as used herein include, but are not limted
to, nethy ef T h@l’ene, n- propyl ene, n-butylene, 25 and the |ike. As used
herei p) t R RP &INdER*'ake e4eh ialidpeheatly seiReted FroiAydoliy, Ene: alkygf@IC, bylcarky, -

al kyl ene grou5, as defined above, which contains at least 1, and at nost 3
or 4, carBbHFatands-Gl@8pectivel y. Exanpl es of "C, -C3 al kyl ene” groups usef ul
in the pres i ng | i ,..30 but are not limted to, nethylene,

et hyl ene, Pﬂaﬁtrpl'rgli‘%\r(@pélﬂl %F:%.CQ&JJW'@%OSQI 10 12 PCT/ USQLl/ ~9367 As used
herein, theeh@rigdxydealthgenis 8(0)2.hal 0" refer to fluoro (-F), chloro (-Cl),
brono (-Br), or dodo (-1). As used herein, the term"C, -Ca hal oal kyl "
refers to a straight or branched chain - 5 hydrocarbon containing at |east

1, andgat nost 4, c ' g, ke at ol :

hal ogg% bei ng as de;3 P%g@uﬁ{g%&n&%gig%wéquw@?gﬁb h&?@&“%&?ﬁh@{gg anldned
"C, - C4 halod&bieydls (lg):oups useful in the present invention include, but are
not limted to, nethyl, ethyl, propyl, isopropyl, isobutyl and n-butyl
substituted i ndependently with one or nore hal ogens, e.g., fluoro, chloro,
brono and iodo. 10 In a like manner, the terns "C,-Cz hal oal kyl" and "C, -C3
“hal oal kyl " refer to a straight or branched chai n hydrocarbon containi ng at

| east 1, and at nobst 2 and 3, carbon atons respectively substituted with at
| east one hal ogen, hal ogen being as defined herein. Exanples of branched or
"straight chained "C,-Cz haloal kyl" and "C,-C3 hal oal kyl " groups



15 , useful in the present invention include, but are not limted to,

met hyl, ethyl, n-propyl, and isopropyl substituted independently wth one
or nore W eyenslp e.g., fluoro, chloro, bronp and i odo. ABCD&&G/4¥3¢%ei n, t he
term "hydroxy" refers to the group -OH 20 As used herein, the term"C, -Ca
hydr oxyal kyl " refers to a straight or branched chai n hydrocarbon contai ni ng
at least 1, and at nost 4, carbon atons®substituted with at |east one

hydr oxy, hydroxy bei ng as defined herein. Exanples of branched or straight
chai ned "C, - C4 hydroxyal kyl " Xyroups useful in the present invention

i nclude, but are not limted th tb¥l , ethyl, propyl, isopropyl,

i sobutyl and n-butyl subs%(ituged ndedendently with one or nore hydroxy
.groups. As used herein, thé t ¥ m  C3- 47 cyg{ oal kyl" refers to a

non-aromati c cyclic hydrocar boN"ri ™g havfig *f r om tQgee to seven carbon
atonms, which optionally includes a 30 C {C4 al kyl epe Iinker through which
-it may be attached. Exenplary "C3-C7 k'ﬂ A peQh ncl ude, but are
not limted to, cyclopropyl, cyclobut cycl ohexyl and

cycl oheptyl . W O 02J05911 () 13 PCT/ 193 3¢ sed herein, the term
"heterocyclic" or the term"heterocycl y[N"rerdfs g a tHree to

twel ve- nenbered non-aronmatic ring being unsatbdrated or havi ng one or nore
degrees of unsaturation containing one or nore hetroator‘r"ug substitutions
selected fromS, SO, 5 SOz, 0, or N, optionally subs~tituted) W th

subst i t ueRt & salbiseleatedorfphysintopieally bunpti o sedating tiifredfower  al kyl , | ower

al koxy, | Quer, .al kyl sul fanyl, |ower alkylsulfenyl, |ower alkylsulfonyl, oxo,

hydr oxy, ner ¢ np:to, am no optionally substituted by-al kyl, carboxy,

car banoyl| XO@MN&'@PElﬁ,BC1&IJ_Bﬂ(§/F. cutech gl o th-c. ik BQamlE onyl optional I'y
substituted by alkyl, nitro, cyano, hal ogen, or | ower perfluoroal kyl,

nul tipte del§hueoged Gubetkyk Gt-Coralokyhgr 0)BWwed araiyth a ring may 10 be
optional | .nore of another "heterocyclic" rings) or .

cycl oal ky?(3 {5.%3@' g&n?ogﬂagﬂ%{nes of "heterocyclic" include, but are not [imted
to, tetraly®dngtitogan, CipSratiyl, Cl-CHHbIOXRAChetdrodralityD @ fbali@l, per i di ne, -
pyrrolidine pnorpholine, tetrahydrothiopyran, tetrahydrothi ophene, and the
| i ke. 15 KSL*ZBQEBHWHPH'Lﬁ(Cth%@(éthH'. ar Gi-C eyefoatkyl;t o an optional ly
substituted Peznze ering or to an optionally substituted benzene ring
systemfugé%l t0°be or nore optionally substituted benzene rings to form:
for exanpk,o anf:hracene, phenanthrene, or napthal ene ring systens.

Exenpl ary optional substituents include |ower alkyl, |ower alkoxy, |ower
al kyl sul f ¥h{IN o GRewhateiy R suvideogen, halogesr omtykgdisul f onyl , oxo, hydroxy,

car banoyi b PRiEE LR B BIPR) S P R Keerbanry

substi tut ed ivA' @Ayl , acyl, aroyl, heteroaroyl, acyl ooxy, aroyloxy,

het er oar oﬁgox ., .al koxycarbonyl, nitro, c ano, hal ogen, | ower

perfl uoro %;X,th@t@r‘%ér ynd Qpis Aapien QaislA'i pl e degrees of substitution being
al | owEg. Bfarm), es of "aryl™ groups include, but are not l[imted to, phenyl,
2-napht hyl', 1-napht hyl, biphenyl, as well as 25 substituted derivatives

t her eof . AZ ;Jsedélsffﬁﬁdedg_&n,mah@gl;etngqtﬂté'%m.lh(kwa'halgelﬂ@rSOR‘gatﬁindarylb.. or het gr oaryl
group, as defin erein includin nsubstituted and substitute
versions ther e@?,‘s BEIRYNLETnsE BMQ%)"H 4t1)0(/—6'e WBERI ene |inker, wherein | ower

al kyl ene is as defi ﬁgch%ﬁ:& H”?ﬁ\tshgsgm hgrein, the term 30 "heteroarafkyl"”

CrF
J

is included within e scope o er'm "aral kyl". The term heteroaral kyl
is Zis NR*and mis O or 1, or
20 Zis oxygen and mis O or 1, or

Zis CH:2NR* and m is O or 1;

Z' is S(0)2, S(0), or C(0); and

Z* is C1-Caalkyl, NR®R*, aryl, arylamino, aralkyl, aralkoxy, or heteroaryl,
R'is Ci-Csalkyl;



defined as a heteroaryl group, as defined herein, attached through a | ower
al kyl ene linker, |lower alkylene is as defined herein. Exanples of

"ar al kyl Wo izsbudi ng " het eroar al kyl ", WO 02/ 0S91111 14 RCURBARA&O317
include, but are not Iimted to, benzyl, phenylpropyl, 2-pyridinylnethyl,
4-pyridi nyl met hyl, 3-isoxazol yl net hyl, 5-net hyI - 3-1 soxazol yl met hyl , and

2-imdazoyly. ethyl. As used herein, thé term"arylamno" refers to an aryl
or hetero {3& g %p, as 5 defined herei n, attached through an am no group
-i VRz- ei?Rd R afeseagh inpeprrdanthisrlertad fras hyrsendne EeCralkyl,a-Ct eyrchoalkyl, -

“het er oarng)2R|seafn@r fd )Rs.a monocyclic five to seven nenbered aromatic ring)
or to a fused 'bicyclic'aromatic ring system conprising two of such
,honocycl i 85$|Cv€4alb/l,sﬁ\£émf7mrdad<ly3dn@rorrat| c rings. These heteroaryl rings
contain 10 ,0ne.or nore nleé5 ﬁﬁ? sul fur, and/or oxygen heteroatons, where
N-oxi des RGN & pryeenihen ’di oxi des are pernissibl e heteroatom
-substigutions and may be optionally substituted with up to three menbers
selected froma group consisting of |ower alkyl, |ower alkoxy, |ower

al kyl sul fanyl, I ewgfth adskgdtsaf trenplesertoweantiohk yheselid @FidedO¥ phafiibeQ¥Yal
mercapt o, _am ng.optionally substituted by al kyl, carboxy, tetrazolyl,

car banoy!| %B??Sgi% ipglu %géu%ﬁr)ﬂﬁ“@ﬁv BV@%N@;@WOU&WE%QW@W oloisrmaladi)ioy
substi tut gdg I c @l QY

het or oar ool oggfﬁg#ﬁo%/?a%woﬁg@% Y fnﬁét%rngp'('i?r){\}a’tlv?ct%r%éy anfl 8%: 8 ¥iore of
per f | uor ophdylaceutisplly mmablemarmyld;lumtamq)d:mpﬂ@gs ees of substl tution being
allo . Exanpl es of "heteroaryl" groups used herein include fu ran,
t hi ophene, pyrrole, imdazole, pyrazole, triazole, tetrazole, thi azol e,

oxazol e, isoxappj ﬁxtlfpé%%@dt%%@pré@ﬂtqmeﬂ%% Sherds BﬁJQ/FdQ %Zrﬂéfﬁ d BY'EI{,&Q{ vicf'a

pyridazi ne, pyrazine, pyrinidine, quinoline, iso ine,
benzot hi oélﬁ@fﬁer in adoseMal, rﬁd@izéllstamelahdngubsilattdjtbeydmumrspmts VEG(ERECafctlvuéﬁ used

h t | K f to th Ra | kyl
ot o SRl ahERIing, 6568, i, 4 PhePatiaiv AEegbaAmRIDL Cvor o
Ra is C -eamadundl oPJodsulslgl)i sred ﬁﬁo‘é&vaté‘soﬂj§e;%fi%goﬁ!]cgil% gpﬁgtfo‘?nggdan ative

"hal oal koxy" refers to the group R~0-, where I ned
abovelandthemoft erm " C, - Cz hal oal koxy" refers to the group Ra0-, where Ra is
C, -Cz hal ol kyl as defined above. 30 As used herein the term "aral koxy"
refers to the group RoRaO, where Ra is alkylene and Ra is aryl, both as

defined above. In a\Wevéhth lé@&éelléflfﬁeR@sfeh@Weﬁ‘@@ﬁ”tﬂe:@slsLb?@\ﬂd&?'éedoﬁlpohh@ otfe”a

"al kyl sul fanyl" refers to the group RaS-, where is al kyl as defined
above. 5 f¥Mukel). weaesrk, solvage, w8 anphyaiologice iy fmbnalrd@rtwrsvettbzetehéftgrtwm

RaS( 0) - g, Ra is al kyl as defined above. As used herein, the term

"al kyl suI on)ﬂ" refers to the group RaSOz-, where Ra is al kyI as defined
above20 10 As used herein, the term"oxo" refers to the group =0 As used
herein, the term"nercapto” refers to the group -SH 15 As used herein, the
term "car boxy" Iy @peqzlghtthoasmq@t Qf 5[]?, presoaiHinvention, 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 medicament for use in the treatment of a disorder
mediated by inappropriate VEGFR2 activity.
25

In a ninth aspect of the preseht 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 (I}, or a salt, solvate or physiologically functional derivative thereof

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



As used herein, the term"cyano" refers to the group -CN. As used herein
the term"cyanoal kyl" refers to the group -RaCN wherein Ra is C -Cs 20

al kyl enevwar02depimmed above. Exenpl ary "cyanoal kyl" groups BEBUEI/A936T he
present invention include, but are not limted to, cyanonethyl, cyanoethyl,
and cyanopropyl. As used herein) the teym "am nosul fonyl " refers to the
group -SQzNHz. 25 As used herei n, the term' carbam)yl refers to the group
-C(0)NHz. As used hereln ;3 term"sul fanyl" shall refer to the group -S-.
30 As used her &1 9 et“ﬁ%afnsﬁhp Y61 aress Pt invemaan, these érpr%dtt%mj:m«bof tsza@wg

WO U 2/ US [ 9 f

shall ref ggd%gagde%ﬁré aéﬁﬁéﬁjﬁﬁ'aié% (ﬁgdrgerp&gg%rgﬁgg(e@zt}yt lﬂisﬁrgég%}e ﬁﬁ?é’gﬁ'?(‘s'%he
.term acyiritludm‘geraﬁmmlstmmggrt@lmld?wﬁ(r@mal awhiedrepdddicalyy affetive anwyat osfl Kyl |

or heterocycl deflaﬁ@ heref n. As used herein, the term"aroyl" refers
to the gr8 QIIB %&H@(‘%)formu' 9% Aty sovafe or physiglogicalbefunstienal deriating thpseqf.
-hereing the term"heteroaroyl"” refers to the group RaC(0)- , where Ra is
het eroaryl as defined herein. As used herein, the term "al koxycarbonyl"

refers to the §renpRed G;pect whehe pRsseis irvkektydn, berdei i redddie b enethod ofAs

d h the te t h , Wh Ra
aky! oy SIS SAnEE T e BA inc)ie i Sums Enoer h Rl delerdRaRsaI he-

term "ar oyfetie HBRHGHS o'TOa tcBﬁlrﬁ)%HﬁbeRPo%lg ahUg oMk € d?{'i’atlz SO@PWS'&Q%@?P{

defined herein. As used herel e term eroaroy oxy

group RaCﬁUWDOnm(Mhémmmﬁhemsfheteroaryl as defined herein. 25 As used
herelrO the term"optionally" neans that the subsequently described events)
may of may not occur, and includes both event(s), which occur, and events

that do not ocggra tmlvw%é@ercﬁl the ;Slj«?%ntt%\%ntl%ﬂ)/ﬁie% cw' fided étﬂ?&hb@r@'

derivative" refers to any 30 pharnaceutical |y accept abl e derivative of
conpound &rating: cprassemta mavewali meludingr ammmpdrm,g tnsad neamioel ’dwram:utieallyM| ch

d t t
P roct | SYELME ARG BT S impud B¥ THrBHE (oS solats of BRsiclogitany
functional derivative thereof and (ii) at least one additional anti-cancer therapy.

15
DETAILED DESCRIPTION OF THE INVENTION

As used herein, the term "effective amount" means that amount of a 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
compared to a corresponding subject who has not received such amount, results 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 a straight or branched chain
hydrocarbon having from one to twelve carbon atoms, optionally substituted with

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



WO (12/0;91111 17 PCT/USQA /~" 13C7 netabolite thereof. Such derivatives are
clear to those skilled in the art, w thout undue experinmentation, and with
r ef er enceva @/dshetot eachi ng of Burger's Medi ci nal Chem stryPangiso1/H98ery

Di scovery, 5t" Edition, Vol 1: Principles and Practice, which is

i ncorporated herein by reference to the extent that it teaches

physi ol ogi cally functional derivatives. U5 As used herei n, the term

"sol vate" refers Lq a co %ex of variable stoichionmetry forned by a solute
(in this ?{W'_éﬁf%“d_ , O‘é(efcalpé uhhenyof lowsr milivisulfonyl, pra.ymercpate) amro Eptignally a
ol vent s TN, Caipel, RerkRl bR SuBRERelo7 Al idosgan >
 bi o: ogi cagp’?@taillyi stu)bfkiﬁ]l‘u_m@:bysal![kylt mitr?,OOEX@n@t L@Srf??rc&:kgt,ab,:n@tqﬁg \a@@.iegs of .

i ncl ude, are not. limte , er, methanol) ethanol and acetic acid.
Pr ef er abl §/‘H’[SH§”§’8| 6%9 au'JQ)é’Bg-i sEOXam\fgﬂéerad'élWi"caél ysgd res@iptinpluge, sutvasptnot
-Exanpl es ahiteyd, #bgrypPha edtd Gal ents include water,
et hanol and acetic agﬁgéﬁmtH%élg?éé%db?s%%ﬁgeg@es%ﬁlk\é'used is water. 15 The
conmpounds of formulae (1), (II), (I1l), or (1V) may have the ability to
crystallize in rmre-}han ope form a characteristic, which is known as

pol yror phi sm  AndsFd 1?‘5”]356%?%’%2&1‘%@@‘1\" S"G%FF oPW Ay bAfoePf ay Agfined above,
T AR RS LB, R AL
terrp;ar alt gu@if@lrinpzlg’sstmwtOMthci{m mwﬁeabuabﬁongigﬁ?n_ﬁtkdf’qophmegla;g,i ethiylomsopyh) t he
crys izatio r ocess. nor phs can be di stingui shed by vari ous
physi cal E‘ﬂarroggt EPE’@VFWSWH in the art such as x-ray diffraction
patterns, solubility, and nelting point. As used herein, the term
"substituted" refers to substitution with the named substituent or
substituents, hudlikpmendegtheetros "Gubslkilt and SO-Gelkyly refel coved alkpl @sep,25

ot herw se ated. Cert.ain of. the conpounds described herein may contain one
or nore cH?ftljrg‘ld ag’toﬁ?rs“,’h'(g]?c ?'”Btaﬁéera\?ﬁngéngéﬁgépﬁgglaéggf C%’BP%@F%@S 'é%f’eﬁﬂbey-
enant i ONeEgampeLO @: I afkeylt 41y CQPANY§rdibs LbEFS! e Hrdseht !nOEAt%%PMé,Uf es
of enantioners as well as purified enantioners or 30 enantionerically

enri ched mekhyhreshy!, mipsepyi aied isoprdpwi t hi n t he scope of the invention are the
i ndi vi dual isoners of the conpounds represented by forrmula (1), (I1),

(rrr), and (1V) above as well as any wholly or partially equilibrated

m xtures thereg.usddRerBing Sfterm "YHYIOR"AoRELE & StrRGHY éﬁ%ﬁd&@%&nidwa@ég{ti on
e

al so covers the individual isoners of the conpounds represented by tt
formul as &¥&@earaen kadicalrhaying frami efgnts sent pasbefatamse optiped lyoswsstitutesowish

chiral ce . ' 5 i.S..al $0,..n hat the conpounds of

For mul a (?;it%h?iel%;{s?s??‘%t%%h%ﬁqb F\grg%yﬁ}@r %ql‘aq%% ggrvé‘%rsgfkylt I?‘gerqu(@?ys?%\%e& t hat
al |t 20t omiylsuléamyl, Mosteur syl feh Ut owar 5|k¢§u|fdw?|, CEMEP Hyd elsky Ofmelr 3Bt AR IRBL
invention, nore specifically, the conpounds of fornula (Il11) are included
within t hOPHeMIE 8fostiked b @livlis casbotvh caphashtoptigualit isebstitutee| bidiatkylt he
conpounds ,f a it n St t e | | owi.ng
enbodi nentagm}dces?lzwlooé%cr]ﬂp%llgnégbg\}\}l&lt‘ﬂﬁlénrb?hgﬁglgogg{obf %ﬂf) g?at'?%gnﬁFg W@r
formul a (Ipejfluofaatiylirauliplel Jegraes df fsobstithtton( baihg abowiel. | baethpidwfcalkylengtasas
specifically |i m't_eo| 5) t he definpition of each formula or' specifically
"D ted oG ISR, infludd. Sulprenatiuitest Bometiane: HBYIERD SupiopHiese. ordylsne,
present i nygnkd @ described 15 herein, including uses and conpositions, are
applicable to all of formula (1), (1l), (Ill), and (IV}. In one enbodi ment
Dis:

As used herein, the terms "Ci-Cs alkylene” and "Ci-Ca alkylene" refer to an alkylene
group, as defined above, which contains at least 1, and at most 3 or 4, carbon atoms
respectively. Examples of "Ci-Ca alkylene” groups useful in the present invention include,

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



~1 X X~-N~\ X3 N~\ s\ / \ N20 or X2 . In another enbodinent, Dis: W
O 112/05911 (1 19 X9 Xa N~ X2 In a further enbodinent, Dis X1 w ~ Xs XZ
NN~/ SWROR/A3B/ ~93G7 It is understood that D is attachBdl/US0L49867

i ndi cated nitrogen of Fornmula (1) through the bond of D having an unfilled
val ence and being indicated by "~'. Thelzappr opriate attachnent is further
illustrated in Formulae (I1), (Il11), or (1V) and in the working exanpl es
recited below ,10 In one egbodi mept . X, is hydrogen or C -a al kél' In a
preferred enbodf ¥&5ft herin.jthe dgrnsy halpgedt ayitale'nredertn Buproef-Ek chloro (-Cl),
enbodi mengomb (-9, dFEEdWYL-). | n one enbodi ment, Xz is hydrogen or C -4 alkyl.
In a preferred enbodi nent, Xz is 15 hydrogen or nethyl. In a nore preferred
.enbodi ment, Xz is hydrogen. In another preferred enbodi ment, Xz is nethyl.

| mbodi nent is hal o i d enbodi ment, X3 is
ydr ogen 0 15 b BerbBuith R 5o SRR bGUR to-4 SHaIENkYY branghebataiyl | or

' - ( CHz : re i i . .
et iyl o S o % o i B Spaeth s UEARETwitkhe e
is 0. In anerbalegem bhlegerbeinpiae defimad herdB. iEsampliehipf branch@ 624t@5dht 10aiAed

PCT/ USQL/ | n,one enbodi pent, X is nethyl or ethyl, Xz is hydrogen or
met hyl xégft\gﬁﬁ%‘.‘%'g&ﬁo‘b‘?s Wéf[ﬁd%ﬁ,he é’hﬁe%‘”?’%%fﬂ?d%b‘éﬁ-, byteprgynot lpitgs to,

i sopr opyl megwRnRemE! hy!, RbplofiZ kBetyr tyrh [ fel | he O.
In a pref er% eﬁr;;go%ri %nt,pXWs ms%,hy , Xz s{ﬁéu%\ﬁ;g?%ggrﬁ&@@%&@wcﬁ SBén)
and X4 i somppigyhalodens,amtfhero, ghef@brado enbmdbnent, X, is nethyl, S Xz is
nmet hyi X3 is hydrogen, and X4 is nethyl. In a preferred enbodinent, Dis:
X1 X3 X2 and X, is nmethyl, Xz is hydrogen, X3 is hydrogen, and X4 is

methyl. 10 I'n gnohkemari@l Bl tethLTROMAIBRMA" dAd "€1-Cs haloalkyl” refer to a straight
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-C2 haloalkyl” and "Ci-Cs haloalkyl" groups

15 useful in the present invention include, but are not limited to, methyl, ethyl, n-propyl, and

isopropyl substituted independently with one or more 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 "Ci-Cs hydroxyalkyl" refers to a straight or branched chain
hydrocarbon containing at least 1, and at most 4, carbon atoms substituted with at least
one hydroxy, hydroxy being as defined herein. Examples of branched or straight chained
“Ci-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-C7 cycloalkyl” refers to a non-aromatic cyclic
hydrocarbon ring having from three to seven carbon atoms, which optionally includes a

30  Ci~Cs alkylene linker through which it may be attached. Exemplary "Cs-C7 cycloalkyl”
groups include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and

cycloheptyl.




X1 w~ Xs XZ ~N~/ nmethyl. and X, is nmethyl, Xz is nmethyl, X3 is hydrogen,
and Xa is 15 I n one enbodinment, Wis N In another enbodinent Wis CR
wherein WOo®011F, or Cl. In a preferred enbodi nent, Wi sPC¥/USMIHY3IC- F, or
C-CN. In a nore preferred enbodinent, Wis GF or GH In a nost preferred
enbodi rent, Wis CH |n another enbodl nent, Q is hydrogen, halogen, C -Cz
al kyl or C -Cz al koxy. In a 20 preferrela enbodl ment, Q is hydrogen,
chlorine, nethyl, or nethoxy. In one enbodinent, Q is A and @B is Az. In
an alternative enbodiment, z is Az and & is A WO 02/ US911(1 21

PCT/ USO1/ ~93G7 i t

hydr ogen, hal og%%ea%rﬁﬁqggltw heltff?éf\;c %ﬁ@gqﬁgﬂﬁw%m&%g@ 5'§/ee

~(2)m(Z i)o-wt\be -mbebeled ndni-&ofiblgic alﬁg bBint unatudateor IQJvnf‘g o ordmbie d(% egnd m
is 0 or Z1s CHzNRz and mis 1, Z is S(0)z , 0); and

Zz is C, &U'EPR&FFUW COHIIINGARE AhBYOES heiﬁlzoatmlc S@Jh@tltmom @ﬂ@mdhfrom S, S0,

.ind d I d enb

@ 1 5 oy B ERHBR MR Uig o Blo e sle et s ke aS LR RE
group def llowedalﬂlyl MAE)mil(oZy,)lewerélkylwmhﬂl lmw%r b&y@rﬂerﬁ'ﬂ(ﬂo\ﬂéﬂ zﬂkyﬂ%ulf@)nylZOX(Pr 3;
Z' is §(0 and Zz is C -Cdalkyl. In one enbodinent, Qz is A andQ3|s

Az, wher e'z\f‘ilr%y' METGAPR: AYERO ql?ﬁPBﬂb’rFUbéﬁ*tU@d- e atkyl, ﬁﬂﬂb?*\’- Atbameyl eptidrallyr oup

def i ned Z
| :‘ :\P&f‘ aﬁ%ﬁb%ﬁtﬁé& SyZaDle( 460 ntﬁ\m@ﬁwh@dlg gb?nqt?{skﬁow 5I§\il mir]o \iang( 63 ?gergE 0) .,
or C[{0); dWZIZ p«:rsﬁluﬁloa(kéyl anhtbdypleQiegN@ElﬂsubaﬂtiltldﬂelfemmalIBiWedR%ucﬁUadl@‘lm@V e

each M;ge en w selected fromHor C-Ca alkyl. 1n a preferred
enbod Jonally fised, i epe psmage obpiathgr hﬂ\terqcyclrfydm@&bﬁr cyriaalin ringfs).

EELOH ne Ei}ééﬂw dfs ﬁ&er&gaw n%i’lde“?g b né@ rg*tédztc} é&@ydrm?{negpraﬁ%%

wher ei n Rﬂlomed R~3—droe(ae®,chplpaddapendgmd)lwn&el aﬁb@cﬂormeom t@y,dhﬁggfm@y;arp A4
al kyl. In on %{F E hydrogen or C,-a al kyl; Xz is hydrogen or
C, -4 al ky{etraggrp “?R}H:PS-gaé"H tBF“ fal ogen; and Xa is hydrogen, C, -Ca alkyl,
cyanoal kyl, or -(CHz) PCG--_C(CHz),H, W20 is N, Q is hydrogen, hal ogen,

C -Cz al kyI or C-Cz alkoxy; and Qz is Az and @B is A, wherein A" is

hydr oen, hal o@%hseddlfrﬂnr'(bs thiah @Vlkytfea;mi aﬁzoﬂtmnhl’rws@stiﬂ@edibén'za&drlbg or

520 o “ato 6 eyt sl RrieRE Tl Bion fiseoyoncoir ara: oBdRIARY TS
C -4 al kwbs@ﬂutmeﬁ@ﬁng‘@ﬁfﬂrﬂ ﬁ? exmpleaé?ﬁhr%f}erﬁr E%@‘%ﬁﬂwkﬁ@%pﬂﬂﬁﬂﬁﬁydrogen

sel ected from hydrogen or™ C, - ) In one e I ment
or G, -4 aliRg/Isystoas. | xmglﬁogentmml @,Jbsdutmrkyllncmde losvehyglylo dewercatkdxg) ogeen; and

X4 is hydr n n k

wher o v RS R raniz, “15ref B spirEE " Ve ARVl oKy AYATOE: - BeTapiey |0 ¢ -
al kox daally SudMzitated k@, r

C - @mha?gpgll kyl yaLrlld I,&z i S@E'ﬂe?gf%rggx%\’g@tg?omgtarba?n&%(dfp%fét‘élly) h%g%gﬁéuv\ﬁgr ein
Z is CHz 3kd amirospifonyl gptigpallg substitgted sbwrRikyhnacym ¢r9ylo heteraarogy agyloxy,
CHzNRz ang| i NR3R4

) and Z
and wher el ng]lgz? %}?Fog#a' (%y. élrﬂé)% On?' p@fﬁé?ﬂﬁ yhai%qeéb %\@erf P%ﬁ”ﬁ&%ﬁ%en or
C, - C-al kyheteroay) €-24Q69 Illltiple degrees of substitution being allowed. Examples of “aryl"
groups include, but are not limited to, phenyl, 2-naphthyl, 1-naphthyl, 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 unsubstituted and substituted versions thereof, attached through a lower
alkyléne linker, wherein lower alkylene is as defined herein. As used herein, the term
30  "heteroaratkyl” 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”,



22 PCT/USUL/. 193G/ I n one enbodinent, X, is hydrogen or C -4 alkyl;, Xz is
hydrogen or C -4 al kyl; X3 is hydrogen or hal ogen; and X4 is hydrogen,

C -C4 al o p2@9ammoal kyl, or -(CHz) PCG-C(CHz)tH, Wis N, Q PCEUSyH93¢EN,

hal ogen, C -Cz alkyl or C -Cz alkoxy; Q is A and @B is AZ, wherein A is
5 hydrogen, halogen, or C -C3 alkyl and, AZ is the group defined by
-(2m(Z)- (Zz) wherein Z is CHz and mfis 0O, 1, 2, or 3, or Zis N Rz and
mis 0 or or Zis CHHN Rz and mis 0 or 1; Z |sS(OE1 S(0), or C(0);
and Zz i s"’(§1“d€4bléﬁ 2 Nk MRS fkas, berrth. PhRRp esiphil, Repyririnylnaeritly| Rék-paridi nglarsiyl,

i ndependent rn]%r{q )V L ne enbodi nent,

X, is hydroléée&r?%(gwr%&ﬁﬂ 4 ﬂ %B%BW%?’@&% ag% “}é!d-aﬁOVgY‘EEW, X3 i s hydrogen

,or hal ogen; and Xn is hydrogen C -C4 al kyl, cyanoal kyl, or
(CHz)PC—C(CHz)cH (XVIS C-R wherein Ris H F, C, or CN Q is hydrogen,

hal ogen, C, - hsreit, the tegnk @xylaming” irefers toapdl and s heteroaryhtgspep.rasA’ i s

{omiz f%&g’ﬁ "SRRl HRLE 7 S PBub SN WBERYREEN (e flergn, ang m

is O0or 1, or Zis 15 CHzNRz and mls 0 or 1~ Z' IS S(O)z S(0), or C(0);

and Zz is C, al kyI NR R~, and wherein Rz, R3, and R4 are each

i ndependent | ycgé eHerFWOthﬁy@F'Bgé’ﬁt%F’ar@ Giﬂ&l‘l@yﬁ MPAORYGHC efh@ot'ﬂ ﬁe\rﬁn X,

i s methyl 0
v ogen, " e{‘ha)‘%,r‘@s?ﬁ%‘é?ﬁ%&%ﬁ%%ﬁ?@ b8 s YIRS BR S Y 20
wher ei n pSlllC§’1 moamychc fige Bo sevéhirserhberéd laton&tl% rifgsCNthedd, hdt@rohwﬁﬁﬁgﬁﬂdntam

chlorwe Szis@'%gﬁ(ga'is wherein A is hydrogen,

net hy P”‘Etﬂrdpprl‘?e 'érﬁ’ e Sylire apdig gxygensteraatonis. J"(VE}f‘mN('Q('g (Z)Q sulfitter ei n
é—lIZSNRzCI_Ign@QIrdﬁeslmghg (gcr)maes are BErrrﬁ sbtg?é h%géeg?ﬂgﬁ\z ﬁ%ggﬂdngnagmo%a% be%ropéahaﬁllyk |

or NR R4, SMﬂtwméwetPnUEth terqe ranmibﬁé saleeted afedm |angi©pprc@aﬁ§ﬁrgg sfeloaet ely,r om
hydr ogen CAal e enbo n is neth or ethyl; Xz is
hg;dr ogen gor e,rreqlh%y. % ééﬂ%ﬁ%gef?weéngk\;@ e§Y|h {psves Rllylsu N‘IyPXO RYERPKY.

i sopropyl t

3L or METEBRGIRIRY optOally SbR e  Ero B, Lodn @ Splioliny
c(iﬁf i ﬁi\zbsubﬁﬁgﬂﬁ%gymkyg eyt Fgeyh optiendilysubsiituted | byralkye aapidardgl, hstef)ctw%ygr 8;Jpz
ef i

is NRz ané ‘ﬂﬁg aroa(foxx @éeé’af%"%h&ko"ycv@g\%y 1'1'9r§’11$YL3”PCTf1'%J§1@ﬂ/ loyses7 23
and mis @luodoall&l, h z 0 Y:
NR3R4, angemﬁgreallﬁ, :@teﬁfa@?laﬁr%&g} arrguIgg{ghhf%'géekggﬁésghfm%lgﬁﬁdé(ﬁllipglg%
hydr ogen érarapleaf deksmoaryl"rorowes et didfaieirtcjudk, furam, tiophene, parde imiddedgen;

X3 hyd 4 thyl:. S 10 C-.H

chl IO?I ng r g,%?@r%t ﬁ[ng& t%frn?o e’ AR |(¥(%§e 'Wé&l? n %ag'?%"?%yg?@gﬁﬁm

met hybo olisoeiih@id, Wrn@lﬂé [ﬁledbﬁné hﬁraﬁfr@upyrﬂﬁfdiﬁ%egwhwme( %b&éuﬁghr)e bétofurahier ei n
leCHzandmls 2, or 3, or IS NRzand mis 0 or 1, or Zis CH2NRz

and mis @ewtmop@nq @1@@0‘)@820& ond shstityteq versipas therdos. c 4 al kyl or
NR3R4, and wherein Rz, R3, and Ra are each independently selected from
hydr ogen or C, - C4al kyI In a preferred enbodinment, Dis: X1 Xs | X2 and X,

is methyl; Xz iAs dsydimhegsn;thX3eins "ﬁi}(@kyﬁgeﬁ&rs ﬁﬁdw)@oljﬁ RLS-, Wﬁdﬂ&"Ra |§/\éllk$| s H
Q is hydro en, nmethyl, chlorine, or is A and i's

=

wher ei n~ Ade QC%WS@@H thengrRy (C- Cé)?”‘%’WI é‘FfFﬁetoéh%IQMF)l Ps'ot H@“gj? Bujs (a@fzﬁlr'%ld by
(Z)”bﬁz)asﬁgﬁ%ed einZis CHz and mis 0, 1, 2, or 3, or Zis NRz and m
IS , NRz and mis O or 1; Z is S(O)z, S(0), or C(0); and

Zz is C -Ca alkyl or NR3R4, and wherein Rz, R3, and Rq
As used herein, the term "haloalkoxy" refers to the group R.:0-, where Ra is
haloalkyl as defined above and the term “"Ci-Cz haloalkoxy" refers to the group R:0-, where
Ra is C1-C2 halolkyl as defined above.
30
As used herein the term "aralkoxy” refers to the group RoR.0-, where R. is alkylene

and Re is aryl, both as defined above.



are each independently selected from hydrogen or C -C4 alkyl. In one

enbodi nent, X, is nethyl; Xz is nethyl; X3 is hydrogen; and X4 is nethyl; W
20 25 i sw@® #405310i s hydrogen, chlorine, nethyl, or nethoxpCT/QRol®3¢% and B
is Az , wherein A" is hydrogen, nethyl, or chlorine and Az is the group
defined by -(Z)m(Z')-(2z), V\/nerean| CHz and mis O, 1, 2, or 3, or Z
is NRz and mis 0 or 1, or Zis CHzNRz ]zfnd mis Oor 1; Z is §(0)z, S(0),
or C(0); and Zz is C -C4 alkyl or NR3R4, and wherein Rz, R3, and Ra are
each independently sel ected from hydrogen or C, - Caal kyI. I n anot her

preferred enbo i " 1 ~\ \ Xz, N~N~.
PCT/ US01/ 49367% o e ﬁn‘&‘ﬁi"\ﬁ 9@9‘1%3?” trﬁf;%?fs fo eigéo%ﬂ/@%ag"é'h“ir e gﬁdf 3yl s
.met hyl ; W3 gefletiab&e.i s hydrogen, chlorine, nethyl, or nmethoxy; z is A

and @B is Az , wherein A" is hydrogen, nethyl, or chlorine and Az is the
group defined by -(Z)m(Z')-(Zz), wherein Zis CHz and mis 0, 1, 2, or 3,

.or Zig NRz an s . Q or (0) z,
S(0), or C(0); s faéé@é’rleg{éﬂ ﬁhaﬁwsu%mﬁﬂ an ev%glf’pelRFéj@gz wﬁ%re § Y R4
are each alhﬂasdnﬂeﬁbbpwel ected from hydrogen or C -C4alkyl. In one
enbodi nent, X, is net hyI Xz is hydrogen; X3 is hydrogen; and X4 is nethyl;
10 15 20 25 30 Wis CGF, Q is hydrogen, chlorine, or nethoxy, @ is A and
@B is Az , whepgi) e h roup
O gx? ?edb‘;lel'(:% iy tOgf ‘hlkﬁﬁmﬁh sz%?erEgé fd g?od.%“lfsﬁz \N%FFe % 8oy
is NRzandahkyhasd@fmmd aligveor Zis CHzNRz and mis 0 or 1; Z is S(0)z, S(0),
i)d] and Zz is C -Ca al kyl or NR3R4, and wherein Rz, R3, and R4 are
each dependently sel ected from hydrogen or C -C4al kyl. Specific exanples
of compounds o ‘ I e 4ol l ow ng:
Nz- [ 5- (et hyl sulfL\§ g%@lgrgﬁﬁ@t%ﬁ%%p i q?ﬁeh% tﬁggr&”tbwd met hyl - Nd- ( 3- met hyI
H-indazol - 6yl) -2, 4- pyri m di nedi am ne; 3-({5-fluoro-4-[methyl (3-nethyl-

H i ndazol - 6-yl am n m dj n t hox t hyl benzenesul fonam
i de; 5-fl uorg- %?'"%‘e(@ “hiéﬁ%}% ntq 3 o e  the grodp ety
H i ndazol - 6-yl) - Nz {3[ (et hyl sul f onyl ) met hyl ] phenyl } -2, 4- pyrir~ni di nedi am n
e; 3-({5-fluoro-4-[nethyl (3-nethyl-1
H- i nd&ol - 6- y| Nansatojerginpipeitering i cagddxghiefos ta\ireapowpylQhzenesul f onani de;
5-fluoro-Nz-[5-(isopropyl sul fonyl)-2-nmet hoxyphenyl ] - N4- net hyl - Nd- ( 3- net hyl -
1 Hi ndazol -6-yl)-2, 4-pyri m di nedi am ne;
ﬁ [5- ({5-fluor Qsﬂtse[(m?éréw {h3-te@A Mphnd” refers to the group -CN,

[

ndazol - 6-yl ) am no] - 2- pyri m di nyl } am no) - 2rrr et hyl phenyl ] met hanesul fonam

de; WO U2/ US91111 25 PCT/ USO01/ ~93G7 5- fI uoro N~- et hyl - N4- ( 3- net hyl -
ll:li_4l ?gaé?LyF yl )As Iu cd I[uerew‘fﬁg rt]é’/rlnﬂsuclygnoor:!ﬁ/ky?" o]thg glrlcpl}far 'F%H' %‘P'e..?'ﬁ‘a {g%’]-c;,

Hi ndaagl a&gbﬁhé aS définkd Sbdve - Exemipary r*izfa:ﬁ&{n(wegHaubwiemnwlth@ptebwt]m@wh} 2,4
-pyri m di nedi am ne;
by include, but are not limited to, cyanomethyl, cyanoethy!, and cyanopropyl.

As used herein, the term “"aminosulfonyl” refers to the group
-S02NHa.

As used herein, the term "carbamoyl” refers to the group -C(O)NH..
As used herein, the term “sulfanyl” shall refer to the group -S-.

30 As used herein, the term "sulfenyl” shall refer to the group -S(0)-.



4- ({5-fl uoro-4-[ et hyl (3-net hyl -

H i ndazol - 6-yl ) am no] - 2pyri m di nyl } am no) benzenesul f onam de; 10

N4- et hyl W8 §2/050110- NZ- [ 2- net hoxy- 5- ( net hyl sul f onyl ) phenyl | POUCB492¢7hy | -

H i ndazol -6yl ) -2, 4-pyri m di nedi am ne; [4-({5-fluoro-4-[nethyl (3-nethyl-
H i ndazol - 6-yl )am noj - 2- pyri m di nyl } am no) phenyl ] 15

N- et hyl met hanesul f onam de;

5-fl uoro-hl z- {%‘ [ugl sopropyl sul fonyl ) net hyl ] phenyl } - N- met hyl - N4- ( 3- met hyI
H-i ndazol 6-yl ) 52 Yahjerein hentsamanilfny"zbal refestd teogroun-ptedehyl -503- ot hyI
H i ndazol @)yl ) am noj - 2- pyri m di nyI }am no) - 4met h oxybenza m i de;

4-{{5-fl uoro-4-[nethyl (3 et hyl -

. Hindazol - 6- yI )-am no] - 2- pyri m di nyI }am no) - 3net hoxybenzenesul f onam de; 25
N2- ( 3- et hyl -

H i ndazol - 6- yl )‘\S NEed Bereinrethpyiean ey rofrist ey thepsrery IRCOD) 3, whare iRazs méal 4- di a
-mne tqgif : et hvl - Nz- (3- net hyl -

H i ndagzol E%W%zﬂ%ﬁr?%ﬁy#éhfﬁ%é met hyl ] phenyl } -1, 3, 530
triazine-2,4-di am ne;

Nz-[ 5- (et hyI sul fongd g met hoxyphe Yl ] -N~-ne 3 rret hyl -

H i ndazol - 6-yl 1S 45 ?rFI“afhenB?”? @“H’ arr‘?f‘ﬁéto 3’5’- QVOUP Ra Whefe Ra is aryl as

N- [ 2- met hyéspu(defeih met hyl {3- met hyl -

H-i ndazol -6-yl)am no] -1, 3, 5-tri azi n- 2y| }am no) phenyl ] met hanesul f onam de;

| 1h- et hyl -1 Uz- ( 3- et hy -1

Vl_:bl 2(]1_ USQ?lllAééls?\?! ﬁﬁrﬁi‘ &n%/ﬁ%%met%’gglﬁ%lt H‘? EISltO theSgl‘tOrU[l.')%za(I:(r(])?z V4VI‘IEEZII’IEaﬁ'z;l IrS]e 40
H i ndazol h@reyda}ﬂrég @@ﬂmgd h'%rént ri azi n-2yl }am no) phenyl ] acet am de;

3-({4-[ et hyl (3-net hyl -

i ndazol - 6-yl)am no] - 2pyr| m di nyl }am no) benzenesul f onam de; PCT/ USOL/ ~93G7

| Uz-[5- (et hyls If n t hoxyphen | -N -(3 1 .

H i ndazol - 6-yI p';ﬁ)f?'Fh HE RS AP af%wmnﬁ%&%ﬁhc &ﬁOLtPanE?@[aiwwf@fe Ra is

H i ndazol amwyds)d'ehlﬁed Berkinmet hyl sul fonyI ) met hyl ] phenyl } -2, 4pyri m di nedi am ne;
N-i sopropyl - 3- ({4-[ net hyl ( 3- net hyl -

H i ndaxol - 6-yl ) am no] - 2pyri m di nyI }am no) benzenesul f onam de; 15

N-cycl opropyl -

H i ndazol - 6-yl %3%?90%”5’83/%6#3? n@ﬂyigé}h 155 An s oup B&(Q}Q'dé"’here Ra is alkyl

NA- et hyl - bidbd|i/, (e hewrsejelyPavyderinéd ABleoxyphenyl | - N4- (3- net hyl -
Hindazol - 6-yl)-2,420 pyrimdinedi amne; N-[3-({4-[methyl (3- rrethyl

H i ndazol - 6-yl )am no] - 2pyri m di nyl } am no) phenyl ] net hanesul f onam de; 25

I J~-{3-[ (isopr %?%E@;Lérgmyd?en@hﬁ ?#Dglg)en,y Ie%e'rsI hAL ‘Ehréegtrgtyg RN(())(O%', nvﬁ%err]é/ |Ra' i aryl

H i ndazol - 6-yl yrim dine

| UD- {20 [ ( asogfirediHeselhf onyl ) met hyl | phenyl } - N~- net hyl - N4- ( 3- net hyl -
H i ndazol -6-yl ) -2, 4pyri m di nedi am ne; 30

11~-[5- (i sobutyl sul fonyl ) - 2- met hoxyphenyl ] - N~ ( 3- net hyl -

1
e e AN, SR A M LY e
N[ 3- ({ 4- [eidgroa 34 addfitled herein.

H i ndazol - 6-yl ) am no] - 2pyri m di nyl } am no) phenyl ] acet am de; 40
Nz- ( 2- met hoxy-5-{[ (5- net hyl - 3-i soxazol yl ) met hyl ] sul fonyl } phenyl )-N4- (3-neth

-1 bk ndazol - 6|y Znéteiny théMtéhnl PESHGHRAN" Heans tHHtCnk) S Rh) descrived
event(s) may or may not occur, and includes both event(s), which occur, and events that

do not occur.

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

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



27 4-met hoxy-3-({4-[(3-nethyl-1 Hindazol -6-yl)am no]-2pyrim dinyl}

am no) benzenesul f onam de; PCT/ US01/ ~931r 7

N1-[5- (i »apexsyiieul f onyl ) - 2- met hoxyphenyl ] - N - nmet hyl - N4- ( BETVBB61y49367

H i ndazol - 6-yl) 2, 4- pyri m di nedi am ne;
11~-[5- (et hyl sul f onyl) - 2- met hoxyphenyl ] -

H i ndazol - 6-yl) -2, 4pyri m di nedi am ne; 19

H i ndazol - 6- yl me | - NZ-{ 3- rrethlsulfonl met hyl | phenyl } -2, 4pyri m di
nedi ani neM R%J %I’g@ @etﬁo%.e%ﬁglp dgr{lvatl[vtg_s are clear to thos%. s)k||led in the art, without undue

H i ndazol e)ﬁ)eYM*)eanoﬁEﬁrkathzre#eﬁenké %Emiegéﬂl QYEPJI%EE X/l%lﬁ%uw%l%émstry RW' m di

nedi am ne;

M- (2, 3- dDmg Bigtovety; bhdditioh; ‘ﬁ?'yﬂ Pflhhpﬁ?bhd”Prd\dﬁce[ %Hl&mﬁtlﬁwrﬁd%hfe@rﬁékélﬁ%th Ip
henyl } 2, 4 m di edlamne i methyl-2

ndazol - Sﬂegreﬂﬁ—e Eétdﬁ’wE*L?t|'tff5ﬁ§he§pbv%@ma&ly;fh@crtwnptwLVﬁ’ewsy| 20

.2,4-py5| m di nedi am r~e; 1-[4-nethoxy-3-({4-[(3-nethyl-

H i r~dazol - 6-yl )am no] - 2- pyri m di nyl } am no) phenyl | - 1propanone 25

|A-f|. rre'([jhox?/ N- [ 3A¢ lided hethyltl@@tegmt hplvate” refershto a Icogplex of varcla]ple stonct:jlometry
A ﬁg;’yfq{pﬁg)b A S oﬁ]tgfi'j'ﬂ ”s?'rf'nyp'(;{t%w}s? compaine o formuia G (1, 11, %r TV} o a salt
H-i ndazol oﬁ}?ﬁbﬁ@}%l@ﬁﬂy At A AR OE 8 NS SBME RN RTLA &6 for the

[ (3-methyl -

H i nda_zol P@PYse) OB el irfventiomyhayuh o mpérferetiiyh Ttanividlowdal deyivity oRitde Ryl}a@ni no]
aceto tr

| e . . -

[{2-] F’ﬁyem@iﬁ A sHiFRY'e solventhineluslgi butasy nat |syitsdhicavatary pgthaealngthano!l and
H i ndazol t 3-et

H—: Ed?é& a(%%a ?é('a ?g@&%?hw SEW %ﬁy ﬁet‘sﬁ PNA F\]af%”é Jcaly AersRaR! e NSRS no] ac
etonitrii 5><amtibﬁs401?r§lulmtbkt;/phlamnﬂichvﬂlc-aﬁy (z{cder{mtdt splvedtsniatloye -wlater, ethanol and

'lt_li:‘ngaé'zr;)ll%£¥ é@c&ﬁ(fgpﬁ%ﬁhb’[’[ﬁ%ﬁ‘ﬁd (tgls E\Seﬂnezrinesul f onam de; WO 112/ 0591

H i ndazol - 6-yl ) am no] - 2- pyri m di nyl } am no) benzam de;
3-net hoxy-4- ({4-[nmethyl (3-nethyl -1 H i ndazol -6-yl)am r~o]-25
pyri mdi nyl } anfhtoydrepcunde ofiférondar die (1)N#)ebhfiviymaNnhaveSthretbliity td crystallize

';;' Egaé(ﬂ({%"fe{% th%} I%U% ff_) é]rret rpérac%lens \L\l?\nﬁtlgykn]oa/negypélyrzno 1|srn% n:]m | Relcsjl am n
H i ndazol uﬁdefétbéo?tm@wnwbl)/m JMH f#m@?fpbwml')}ﬁwm)nm ’ﬂﬁerk% éM*ofnﬂDI%E‘ de;

4- ({ 4- E dy H i ndazol - ) am no] - 2- pyri m di nyl}am no)
benzenesu I dHhrﬂ”ﬂd@ ng) NROWIOI‘QJHSIN«QE(@aHptCRIyIOCQW as a response to changes in

H i ndazol h an hen n

4- net hoxyfeg“-‘{el{%f”fe ??re ‘ta éé Eﬁ%?dr& *frghﬁ%/ E’Hf’ﬂ%]” ’%ﬁcfryﬂaq“iat“’“
pyri nka@i rpbdc}zﬁﬁﬁ’&ﬂ%&tphzeﬁlebelﬁfsﬂﬁgmslﬁ@ by various physical charactenstlcs known in the
| Ul -[5-(ethyl suI f ony 2- met hoxy henY - N~- ( 3- et hyl -

H i ndazol igsyehy asx- M'fﬂﬁcalpﬂ@attarrﬁs. ubﬂsy yn(i{rmdpmapwt (3- et hyl -

H i ndazol - 6-yl ) am no] - 2- pyri m di nyl ~am no) benzam de;

11~-[4- (et hyl sul fonyl ) phenyl ] -N4-net hyl -1~ -(3-net hyl -

H i ndazol - 6- yI s 2yséyherdin, d'tm:ettirEJMSmestlta&d refers to substitution with the named

N-[4-({4- 3-net hyl - 1H-i ndaz ) an no yrim di nyl }am no
beLzyI(}et LLF[E U&f?fné\"ﬁ’sﬂ'é“e”ts multi ?e degrees of SLI!)StItutIOI‘I being a|0\}NCd unl%ss

N-[ 3- 44 4- bt il €3zdget hyl - 1H-i ndazol - 6-yl ) am no] - 2- pyri mi d| nl y} am no) benzyl
] net hanes%?onarr%cﬁae 35 2-chl oro-5-({4-[ et hyl (3-net hyl -

H i ndazol - 6-yl ) am no] - 2pyri m di nyl } am no) benzenesul f onam de

N -i sopr opy! - N~- ( 3- net hyl -

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 enantiomers or

30  enantiomerically enriched mixtures. Also included within the scope of the ilnvention are
the individual isomers of the compounds represented by formula (1), (), (1), and (V)

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



WO 02/ (159110 29 2-chloro-4-({4-[nethyl (3-nmethyl-1 H

i ndazol - 6-yl)am no] - 2pyri m di nyl } am no) benzenesul f onam de;

4- chl or oW® ¢Zes9{met hyl ( 3- et hyl -1 PCT/US01/49367

H i ndazol - 6-yl ) am no] - 2pyri m di nyl } am no) benzenesul f onam de;

PCT/ USCL/ - 49317 3-nethy|-4-({4-[nethy|( - met hyl -

H i ndazol - 6 yI ) am no] 2- pyrim di nyI } am no) benzenesul fonam de; 10

2- met hyl - g ng 3- FE Eﬁ/

H i ndazol "BEUH9! %Qo 0"2‘ el Wu?'aﬁpmsysbehztbﬁmﬁoynésnra@'esensed by the
4- et hyl - [

H- i ndazol %%Sa%??ﬁ%](ﬁztg&% mh %%?Fﬁsatﬁ?rﬁ% 1eWz"tglr11<§)g G1%f (')nnoarﬁicﬁ'éa;, centers are
.N - et hyl inNgsted- met hyl -

H i ndazol - 6-yl)-NL-[ 3-( rret hyl sul fi nyl ) phenyl]-2, 4pyri m di nedi am ne;

I 1'l'z-[2-f1uoro-5-(net hyl sul fonyl) phenyl | - N~- et hyl - N - (3- et hyl -

i ndagol -6- y1 I /A0 BNti ot
| 1h-[ 2- met hoxy- 5- (et hyl su t@f%ﬁgh;\ﬁ 86 Formula, ({0 (1. ge (Tl may form
H- i ndazol t8Hgingrs2 lﬂ[jyrljrldtdtcmddltlwtl pk; tadtomers and mlxtures of tautomers of the

5-({4-[(2,.3-di meth t hyl di n-2-yl ~
2m(9§ hyl[ E)eﬁ‘}'ﬂﬂ‘é‘gﬁf%ﬁlé‘?rp@ée“q mventxon mg g:rggem ca)lar?hgcé]or?\%&tms olfrwlormuyla {Iﬂ)r arre]I n) -

3- ({4- [(&r?ehdieﬂfﬂmlﬂmh £He $cBPEZR! the - HmdolRENBE IAE HELRY Fiveh bR - A¥LARG fiR) benz

enesul f onam de;
2-[4- ({4- FQMP@MS@HWL@HM ndazol - 6-yi ) (rnet hyl ) am no] pyri m di n- 2yl } ami no)
phenygé et hanesul f onam de;

| V' - (2, 3-di net hyl - 2H i ndazol - 6-yl ) - Nd- et hyl -1 ~- {4-[ (et hyl sul fonyl) 35
met hyl ] phenyl } pyi wbéluﬂee@toﬂddha?m R&oll b
3- ({4-[[ 3- (hydr ox et hyl < obk 1 na%s oo e EY et o PR Halo Y i di n-

2yl } am nofhsessephe &il f)f) mutﬁe(j fm}mBla( {l)ﬂ,-ﬂ[n(mlula(lli) ped Ifgfmula ) as deflned above
benzi m dazg| t h ri 1N m nzenes nam. de; wW
O 11 21 050 0167 Pa DT 1oty SR Y B Rriphion( %, b fmatng Rpsctiany ?.m.ted
H-benzi m dawphis@- btlid 4198 LRy} 204 |

3- ({ 4- [(2ethyl- 3 methyl -2 | n’ﬂﬁ"’zté*?‘?“ém;’%'““’-% I[;ie%‘?%sggﬁ%%}ﬁﬁ)‘ﬁ dgrEce; o
yl } amiho) Beigie meduding nsgsi ad; compositions, are applicable to all of formula (1), (I1), (III) and
3-({4 [[2 ﬁ chl or obenzyl ) - 3- et hyl - 2H-i ndazol - 6-yl ] (et hyl ) am no] pyri m din
-2y|}an1nL) enzenesul f onam de; 10

3-(~4-[(2, 3-di net hyl - ZFLindazoI 6-yl) (nmethyl)amno] -1, 3,5-triazi n-2yl }am no
) benzenesul f onam de; and 5-( _f

4- (2, 3- di met hy O2%£mbediment Bisyl ) (et hyl ) ami no] - 1, 3, 5-t ri azi n- 2- yl ~ani no) - 2
met hyl benzenesul fonam de; 15 or a salt, solvate, or physiologically
functional derivative thereof. Typically the salts of the present

i nvention are pharg@ceutlcally acceptablx salts. 20 Salts enconpassed
within the term"phd naceutlcal y accepta- e salts” fer to non-toxic
salts of the conpoun ) Qs ‘/tnvent i on. S @ conpounds of the
present inventiyn I\ e acid addi Nion g derived froma nitrogen
on a substituent ; epLgsentative salts
include the follown : bt at e, benzenesul f onage, benzoat e,

bi car?gnate bi sul fate, bitart¥ate, boraXé bronides calcium 25 edetate,
cansy carbonate, chloride, clgbulanate citrate, dihydrochloride,
edetate, edisylate, estolate, esylate, fumarate, gluceptate, gluconate,

gl utamate, glycollylarsanilate, hexylresorcinate, hydrabam ne,

hydr obr om de, hydrochl ori de, hydroxynapht hoate, iodide, isethionate,

| actate, |actobionate, laurate, nalate, nmaleate, mandefate, nesylate,

met hyl brom de, nethylnitrate, methylsul fate, nonopotassi um nal eate, nucate,
napsyl ate, 30 nhthether edod@inayt, @l istccam ne, oxal ate, panpate (enbonate),

"pal mtate, pantothenate, phosphateddi phosphate, polygal acturonate,
potassium salicylate, sodium stearate, subacetate, succinate, tannate,
tartrate, teoclate, tosylate, triethiodide, trinmethylanmoni um and val erate.
"Qther salts, which are not. pharnmaceutically acceptable, may be useful in

t he preparation of conpounds of this invention and these forma further 35
aspect of the invention.

)



WO (12/11s'111U 31 PCT/USUL/. 19317 While it is possible that, for use in

t herapy, therapeutically effective amunts of a conpound of formula (1), as
wel | as w0 02059810l vat es and physi ol ogi cal functional deri pariusestIséier eof ,
may be adm nistered as the raw chemical, it is possible to present the
active ingredient as a pharmaceutical cpnmposition. Accordingly, the

i nvention further provides 5 pharmaceuti’cal conpositions, which include
therapeut%&glly ef fective amounts of conpounds of the formula (I) and
salts, solwates and physiol ogi cal functional derivatives thereof, and one
or nore phangac (calXy acceptable carriers, diluents, or excipients. The
conpounds @¥ tH mula (1) and salts, solvates and physiol ogi ca

X hereof , are as descri bed above. The carrier(s),

di | uent (s) 2§

conpat i bl ith the

¥ (s) nust be 10 acceptable in the sense of being
Qfher ingredients of the formul ati on and not
.del eterio to the recipient thereof. In accordance with another aspect of
the invention there is also provided a process for the preparation of a
pharmaceuti cal fornulation including adm xi ng a conpound of the formula
), or salts, solvates and. physiological functional derivatives thereof,

\(Ni%h one or a ng?errfﬂi’é’gl!‘?‘?%aq) Sy %5 acceptabl e carriers, diluents or
exci pients. Pharnmaceutical formulations nmay be presented in unit dose
forrrrs containing a predeterm ned anount of active ingredient per unit
dose. Such a ¥jit may contain, for exanple, 0.5my to 1g, preferably 1ng to

700ng, of a compound e formula (1) 20 depending on the condition being
treated, the rolta Wi i stration and the age, wei ght and condition of

t he paﬂ«a*{‘ﬁkefe ni txdosage formul ati ons are those containing a

dai |y dose or sNb=“dosg” 2 erein above recited, or an appropriate fraction

thereof, of an active ingfedient. Furthernore, such pharnaceuti cal
forr~n&ll ati ons may be prépared by any of the nethods well known in the
pharmacy art. 25 Pharmaceutical fornul ati ons may be adapted for

adni ni st rat i onltdyuadgrstape teail setaehadtte, the idicaseshptregtyot Fremoladl) thiawghudi ng

or ¢ ransadirey | o Bneyine S AN s SOFhERa DB noSE apprBste "0

i nt r anuscuattachmdrittis AveeeUiustratedrh Facheula@ (1)), MIDYSEIV) Swa hin tigy Wolkadg @@mpray 30
be prepared by any method known in the art of pharmacy, for exanple by
bringi ng ¢RIt R8loBci ation the active ingredient with the carriers) or

exci pygnt (s). wo 02/ US911n 32 PCT/ USQOL/ - 193G/ Pharmaceutical fornul ations
adapted for oral adm nistration may be presented as discrete units such as
capsul es or t ald ehs pmbouieng, Xaris Bydrogdresr, C:saliyt. | NS pefersdds@Erisiimast, Xnis
agueous or nq@-agﬂe?us | i quids; e&ible foanms, or whips; or oil-in-water
liquid emNEMERE BV wRrdmotepraferred cabodimenh s isgRethYs For instance, for oral
adm nistration in the formof a tablet or capsule, the active drug
conponent can be conbined wth an oral, non-toxic pharmaceutically

accept abl e i nedn coaembedinsnt,X.ashylrbgemodr, C1gkikgleriola, prefrred earbddintemt| Xk,
Powde are prepared, by conm nutin he c oupd, to,a suitable fine size
and. 21 nGVHCORY B GEHI-AF Pymors PLESFRcIT ao HRAL NelsGUd1008H 1& 4RPTTEr PETR s an
edi bl e carh®bY M@t i@metypr exanple, starch or mannitol. Flavoring,
preservative, dispersing and col oring agent can al so be present. Capsul es

are made by preparing a powder m xture as described above, and filling 15
formed gelatin sheaths. .G t nd | ubricants, such.as col.l oidal silica,
talc, magnesi urlr?8?%8?@9@!“8?1%i'smﬂ?%qeaaﬁb? 8 ‘?”céjoq"i‘wbodﬁa?'% %'?B}éﬁggal'ycol can
be added to the powder m xture before the filling operation. A

di sintegrating or solubilizing agent such as agar-agar, cal cium carbonate
or so@Pfum car bdmane esxodihad, Xeis hgdoden, i+ Cratigl eyarvelkal ar | d6H1)i0=Z(@Gh)d.he
“medi cament _when_the capsule |g, i.ngested. 20 reover, when desir or'
noceseary I AIPEESTE BRGUTENt Pyt MEGAIS: 5iaY e Bgh dRaPPRP YL gRARGN SRl €ror  ng
agents ca hsQ { ted. ] i : i incl ude
STarch, g MRACRRLLARAENT 1 dd cis & 17 gt Wicherc b B ekt RUCHR UM

sweet eners, natural and synthetic guns such as acacia, tragacanth or sodi um
al gi nate, 25 carboxynethyl cel |l ul ose, polyethylene glycol, waxes and the

| i ke. Lubricants used in these dosage forns include sodi umol eate, sodium
stearate, nmagnesium stearate, sodium benzoate, sodium acetate, sodium
chloride and the like. Disintegrators include, without limtation, starch,
nmet hyl cel | ul ose, agar, bentonite, xanthan gum and the |ike. Tablets are
formul ated, for exanple, by preparing a powder m xture, granul ating or

sl uggi ng, adding 30 a lubricant and disintegrant and pressing into tablets.
A powder m xture is prepared by m xing the conpound, suitably comm nuted,

LR T o . I D e T T T N 1 g, R 1 b1 o 1 N 1



so that a given quantity contains a predeterm ned anount of the conpound.
Syrups can be prepared by dissolving the conpound in a suitably flavored
aqueous w aisenp while elixirs are prepared through the BERUSH/A3GTON-t OXi C
al coholic vehicle. Suspensions can be 20 formul ated by di spersing the
conpound in a non-toxic vehicle. Solubi]izers and enmulsifiers such as

et hoxyl ated i sostearyl al cohols and polyoxy ethyl ene sorbitol ethers,

preservatives, flavor additives such as ﬁeppernint oil or natural
sweet eners or JACPRREMORIBIENSRds mathyl en ethyl Xedeubwdresrst or mawl, Xnis hydtagean

al so be agde eyappr j , ge it. farnmylations for aora

adninistrgﬁigﬂoigkvﬁganrgr%eﬁgéggéﬁapggﬁﬂTﬁgHgbrﬁéﬁ8$WDH“@5ﬂ“g%¥5 Be -

.prepared {QHpCSL(@RYHYWHRLSH i 11Re tNeb.eASE pRFerk @l cB¥GHTRES:, bwisq\f»?@fhi(]mz _r

enbeddi ng particulate material in polynmers, wax or the like. 30 The
conpounds Nrossy fuisdvdrogeanndsialis msethybinvanaskerprdfepiag simbbdigiensl X: filumethiygnal

.derivatives; ) SQ admnistered in the formof |iposone
deIin%y gi?b@ﬁgﬁgéd%ﬁﬁ§8&%hﬁF$§Uﬁﬁg§H%||ar vesicles, large unilanellar

vesicles and r-nultilanellar vesicles. WO 02/ U5911(1 34 PCT/ USOL/ - 493Gr
Li posones can be fornmed froma variety of phospholipids, such as

chol esterol, steapPiafersdembndimprisBAsit i dyl chol i nes. The conpounds of fornul a
(1) and sa{ts, solvates and physiol ogical functional 5 derivatives thereof
may al so bé delivered)gg t he use of nonocl onal antibodi es as individual
carriers to/whj e npound nol ecul es are coupl ed. The conpounds nmay

al so be cqy sol ubl e polyners as targetable drug carriers. Such

pol ymers c LA g Fyvi nyl pyrrol i done, pyran copol ymer,

pol yhydr oxy ¥ ryl am.de- phenol, pol yhydroxyet hyl aspart am dephenol
or pol yet hgd eneoxi dep®l yl ysi ne substituted with 10 pal mtoyl residues.

Furt hernor € the conpoundsndryis ety iplieklydrogen, X isagdrofer)iand ¥gis adtalinfl e

pol ymers useful in achieving controlled rel ease of a drug, for exanple,
pol yl actic acid, polepsilon caprolactone, polyhydroxy butyric acid,
poIyoq@hoester§1amgthggkﬁ%gfnmghmqkﬁxﬂgopyrans, pol ycyanoacryl ates and
cross-1linked or anphipathic block copol yners of hydrogels. 15

Phar maceuti cal formul ati ons adapted for transdernal adm nistration may be
presented as discrgte patches intended to remain in intimte contact with

the epiderms of t reci pient for a prolonged period of tine. For exanple,

¥, getq vered fromthe patch by iontophoresis as
pceuti cal 20 Research, 3{6), 318 (1986).

Phar maceuti cal "T?or nsl atd : e ed for topical adm nistration may be

formul ated as oi nt nefit s, suspensi ons, |otions, powders, solutions,

pastes, gels, sprays, aerosolsor oils. 25 For treatnents of the eye or

ot her external tissues, for exanpl @'t Meshd %sis Methyh&: s bvdrgpen bR br e

preferably, pﬂ]ied as a topical ointnment or cream Wen fornulated in an

oi ntnent, the active ingredient my be enployed with either a paraffinic or

a water-m scible ointnent base. Alternatively, the active ingredient may be

formulated in 30 creamwith an.ojl-in-water cream base or a water-in-oi
base. llgl_wooz! _g_aelemgeélweﬂ-t%m logre 9IS ﬁﬁ@&%ﬂ&&wﬁwhﬁm'a%ﬁsﬁﬁap;ed
for topical RA plefdrfeat 'eﬁ’n'Béditrr%nEhgle??\l,'Cl‘Fll, Wl %f/%-émppﬁn%%&knpr& rlesct've

ingredient is dissolved or suspen in a sultable carrier, especia an
aqueous sembedimens, Wha+rewdi+ti nad mbsirpmefeatd embodidapt, 84 isfGH. t opi ca
adm nistration in the nmouth

>

general |y descrybe

In another embodiment, Qi is hydrogen, halogen, Ci-Cz alkyl or Ci-C2 alkoxy. In a

20  preferred embodiment, Qi is hydrogen, chlorine, methyi, or methoxy.

In one embodiment, Q; is A’ and Qs is A% In an alternative embodiment, Q2 is A?
and Qsis A",



i nclude | ozenges, pastilles and nouth washes. Pharmaceutical fornulations
adapted for rectal adm nistration nay be presented as suppositories or as
enenas. WD ®E@Edmmaceuti cal formul ati ons adapted for nasal BOMUSIIZIBER | on
wherein the carrier is a solid include a coarse powder having a particle
size for exanple in the range 20 to 500 m crons which is admnistered in
the manner in which snuff is taken, i.é€}, by rapid inhal ation through the
nasal passage Iron1a cont ai ner of the powder held close up to the 15 nose.
Sui t abl e for mulMaPRORBOHHBERE §2 i apdiQsiieh Wherin Abisihydrogen, letgeni et @b on

as a nasa rp2 i pgl ueous or 0jl golutjqns of the

active i ngﬁlgﬂﬁgﬁt@ Pbﬁ’]s;trhgéi@& iﬂ%g‘f@ap or W"FWE{%@@WEErsa‘a‘g'ée@zfa&a n?;\bsrd'ﬂi Ztorrati on

.by inhal aBi onZisr¢R%zde rf isrteoipBIok iZd$ EHMANRS bAd @f isT0 6t B, ZVB5©),, SR, hrec(opnegat ed

by neans 2{ a{:i us types of metered, 20 dose pressurised aerosols,

nebul i zer - ! FHcedr.iafaIn PEY 9AGh Ardepprdcadlyselece nmvegi nal
st ril of SRET and piisraimBo Bt adlR h indeppadeatizselected fromve

20m DLt ARG e BESRO h ARBRSERL S50 RS BEPRTB B A

pastes) foans or spray formulations har mac

for parentidpane ahihis she giouprefing BELZRIATYOEY, aRdein Iis TELQAT BIEAT D &r
,ch nmay contain anti-oxidants, buffers, bacteriostats

i njection,sg|utians

and sol ut as?v\ﬁitst(ﬂz'raé‘ 1S ©rfa 3k mul ati on isotonic with the bl ood of the

i nt ended recipient; and aqueous and non-aqueous sterile suspensi ons which
may i nclude suspending agents and thickening agents. The fornul ati ons may
be presented i @t embodicese MWis An‘mInHiQatbh)/S’eremraAhEﬂﬁdrc?@ﬁ, itsyeR) & el ed
anpul and vials, and may be stored in reeze-dried (lyophilized)

condi f?sona'?élcﬁﬁ‘%rié ﬁ-‘gﬁtﬁrﬂf9“¥ﬁ%ﬁ%f‘d’dw ﬂgh-(é’f)?[Z{LéNthr@le i& CHe goil dn i i 8 0r Joor
exanpl e wak 2is N@rankith R4 boNSy 71 e eRd @t rg grit e e WO
0210801117 36 et b aBY o R 1T CRAE o RO B 1 2 SR SO HRROF S8 Sy b
prepared fsrOf slikelrdr NRBOWdd vehergin &R esndaRtart abtietrslepdrideatip sdlectéd from H
understood khat in addition to the ingredjents partigcularly nentioned 5
above, th&" bfatioh ﬁ%ﬁspfﬁ%{/eﬁ a0dimestin G Is Yy nel rdpAvemarend i§ Ryaeen
havi ng regrtif)l, i chidfink ¥RE A% thOhbaleFiREy by-@1eE) 09, whdEinS Rl ge

sui tabl e forqloral adr?‘i ni st rz;ti OR ngff’tef'ﬁg‘? Bée@rl g@ﬁ?l‘?ﬁ@%‘&%‘?g& gn(ﬁ HPE

t her apeut Dchl RyoreBf et isve{OkrmandtZ’ds CaCealkpoondReR*, wherdhr @Sant R'narenddchn
will 10 depend upgn unper of, factors including, for exanple, the age and
wei ght of ' dﬁ%e'gﬁﬁﬁ%éf&ctqﬁggﬁwgbyldé%e@(%@F'F?fg'h\"-r equiring treatment and its
severity, the nature of the formulation, and the route of adm nistration,
and will ultimately be at the discretion of the attendant physician or
veterinarian. Hoeeyembodimest,fXds hydrogeroantCi-ofiky; Xeospydmdenfor Cor alkylaX({ils) f or

15 i || gBraPar o7 GaBed bh P s Rfrtgen 05O g iog ity ob o bbbt W

reci pp@nt is(NEINRhydrBEEn, $iads 1o, ! | Wt 5} i 1A® / kg
body wei gr'1st per d%lyr. nghus, g?@ft ;@%gﬁ'ﬁﬁﬁztﬁ'kﬁ&ﬁ@ﬁ dz?"ﬂg %ﬁ gif%dn@%rqggper

day woul dAlsudregdse halogen, 70 &€& NoIDallg midAt ikitke gm’mprdefhnay bye- (@i rdBN-Th a
singl e dos erday,  or re.usuyally in,a nuynber (such as_twy, .[hree, four,
five or Si%%&q?g%ﬂzdgﬁ 'f)g'r]s'éag}r iugth{sH\g#apﬁ@ &cﬂ%ﬂhd’éﬁ'm&é@@%af‘ M KRe 20
same. An efdra¢iz' eS(@mT0) hnd Z5R1CH.CRAIkyE @k XRE .anBwiiheis ROIRRHNEa" la¥e each
functional derivative thereof, may be determ ned as a proportion of the

ef f ect i veingeptifiendy selpeted Hiopolnsdogsh drénCoallgfla (1) per se. It is envisaged
that sim |l ar dosages would be appropriate for treatnment of the other
condifions referred to above. 25 The conpounds of the present invention and
their salts andnsglevat@simandXpRYStege8iot @k ¥kjIURElsi ardged & I ABIKYIER: is
thereof, may be enpl oyed al one or in conbination with other therapeutic
agents fohytegen oggalﬁem: aofl X Isehydtngea- CreGiallyh eglaraabil, tor ot €H)iCaClik ki, ar

in anti-can her , i natian with other che her apeut i c,, hor nonal
-or anti boésgl&ig‘ﬁ&?rg"ag)(sel?lr&? gg@éghég’ @Rﬁﬁvﬁf%gnvgeﬂ#ﬂtﬂeﬁg&?@ﬁwgh@@@lj@éw and

therapy amgis A%3@d TR AT, ABARMY A’ syRIddaA | IRIbdeR S5rARICE RalBSIRATAH M istiRe HRR
present invention thus conprise the admnistration of at |east one corEr)pound
“of foRful defingd oy -(@)plAr@lcwhrreioal is\yCHa@odpt K, 6, 2.airt3, oor SisINRéeed thislOef , or

a physi ol qg'c)F?llsl, X‘Hzl\liﬁtcgrfdolga}ls Odc?rrf;vilt Is' O)tzho?rd?B{; ’angr}‘éi is C1-Cs alkyl or NRR* and

wherein R? R’ and R* are each independently selected from hydrogen or Ci-Caalkyl.



WO 02/ (1h9110 37 PCT/ USOL/ ~93(7 the use of at |east one other cancer
treatnment nmethod. Preferably, conbination therapies according to the
present wuwensbow conprise the administration of at | eastproneSepeund of
formula (1} or a pharnmaceutically acceptable salt or solvate thereof, or a
physi ol ogically functional derivative thereof, and at |east one ot her

phar maceutically active agent, 5 preferzﬁbl y an anti-neopl astic agent. The
conpounds) of forrmula (1) and the other pharmaceutically active agents) may
be adm ni stered together or separ ately and, when adm ni stered separately

Lhe: compounds) "o? SPROREEA: K & nFRET0 G dlrrat buftbas py Cica Rl sent )
.and the rWoﬁédgéﬁeortHdlbd&Sa@J XAE Ty og e, &t LRI, E*an%@lk?l hﬁct@rﬂ)ptﬂc grg WO

achi eve the desired 10 conbi ned t hérapeutic' effect e conmpoun
For mul a (lIS}N &b isguidregens bdlogare €;- Cmdky;bloyﬁi O atigixg a0 iy Af anct Q3 io G| wdeﬁlm//&‘t nsves

.there a st one.addition cancer tre erap.

et oo erasrh FABbRE A7 CacthN SRR 616 Souty BRRFEI smR WerdR 2

t her apeut CHabAYmapp! PR, bABE ol 2 lscnmneaﬁ QoM Ldp z%%hzm#@% nRfatd o ANESE
therapi es, |n one embodi ment, the other anti ‘cancer th era?y Is at |east one

addi t i onab(Obh 8t AeCPeand & tih6r- 6p3lkyl e | NRIRh @ind dmhereist Rafr, amdok’ are daelst
one anti - { n e .adm ni & n in conbination of a conpound:
of fornul @%%‘J}"%g?{'i%ﬁq&?“t frgm \r}gfjé%g,e"d)tr bﬁ‘y”ilfygl ogi cal Iy functional

derivatives thereof with other anti-neoplastic agents may be in conbi nation
in accordance with the 20 invention by adm nistration concomtantly in (1)
a unitry phar @ Meedimentoisi ydtngen e Cudialiyl; b6t ik hedropouadS-oalk(i2)s is

t t I t | udi ds.
A Lot nat | DURGOR Fe 2 GAHDy AGH o PEGpOBR: arhrel e cersateper Taror P
sequent i als CIRANReIWICKH, B, QN6 Q010 l?%ﬁphﬁt h&lo ’(I“i C& rf%'inCnCzSatll@f ﬁdﬂ;?sr st

and the other second or 'Vvice ver'sa. seque nistrati o
close in &lan @ris Aé.nwh@”emn‘\ s hydrogen, Aaltogemem@ﬁs&&yi aagé‘ﬁissth:r@younwmled

peci 1o B/ S Bkt FiskPhnad b 5. THE S ol Porye NG ansh s 0" et act

in a pon criNR Gl @ ﬁ;me@r hi cz'nﬁrme(;\bsuo%eer, earﬂPW setlc.cngh or NweRt fhe and
operate by 30 ot her mechani sns 38 PCT/ USIT1/-4"1317

Ant i - neophsteircR’ Beﬁﬂé Riigesfaakch |m1iepmﬁntnt1aselmtednfrom hydeogeorop Subcidkydnd sal t s,
sol vates or physiologically functional derivatives thereof of fornmula i
include the following: 5 (1) cell cycle specific anti-neoplastic agents

i ncluding, but |A0énd iefibloBiindn®, Xdiid PARBNOASHFHCK: RS hRABYdH dK ehetdp Xit B
anal og docet axel ; vinca al kal'oi ds such as vinblastine, vincristine,

vi ndesi nehy@rngem|andr>@ISmydm9€BanWbpﬂwl lisspeopyh syawotetig, art-GbCa6(Chia,

Lot Pt aieit i DHR T P Th AR F el B AGoenaiutnecRipemoni | ¢! "
cl adr abi ng, A’ %Hﬂs@AhﬂNh&&1Wr§ﬁWrQ@éﬁr ieenyvanst chitrPgéani gy th@%oup defmed

canpt ot heci ns such as 9-am no canptothecin, irinotecan, arid the
vari ous opVi@an-(#btZkwberein Zis CH2 and mis 0, 1, 2,0r3, orZisNRfand misOor 1,0rZ is

7-(4-rrle zun t hyl en 0 { n OXY =2 ci (2)
cyt ot oxi cktgllh/'\é%o%g{ar abse tlmé| az g[bjhéfcﬁd? Qw ﬁﬁéj%o yF]ﬁ%@@gp(%rg{l@gl kawatl ng
15 agent s waidfdin B3 RARINAMRUaANeach ihipandenely Iseic &¥ ¢ FRPNIRRIPEGRM GHC:-Coalkyl.

mechl or et ham ne, hexanet hyl nel am ne, busul fan, carnustir~e, |onustine, and

dacar Bazi ne; ~anti-tunmour antibiotics such as doxor ubi ci n, daunomyci n,

epi rubicin, idaf Hﬁé Shﬂodmef@%{% AR éige(fwlj)@qgﬁfdngenaé}an‘PIhglhkag%gblE)beﬁ‘nd

pl ati num COOI’dI nation co es suc ¢l spl carbo

oxal i pl at iaRg XaRthydkdbgeR) m@ﬁhbe@ﬂﬁ,hmwwr @Wﬁﬂe@hﬁgﬁm(@Hzﬁpﬂet@h)ﬂ%WMm pot

limted to, anti-estrogens such as tanoxifen, torem fene, ral oxi fen1e
~dr ol oxi fen@ andi t isodoWyis €nl:or S Bifeds hwb]@qm sMohnam’c‘e\de@tmoﬂhom&zaié and

aromat ase nh 2bltors ych as anast etra vVOrazo

exenest an t'|“én$(9$ 8& Ssh\é‘ﬁ‘%ena?eh tOér?Nﬁ’é'”e ﬁpﬁ(%\ Er’#ﬁ@ro%)écg'lnﬁggﬁl EZ% and
"cyproger 0!12‘)4? MRtk 2;is CHREhPAORI0S Y 2, 3R, aNYAGRBOMNAISHSs GBEN, *TY BTHENEA i n
acetate and | uprolide, testosterone 5a, - di hydr or educt ase i nhi bitors such as
finasteride; netalloproteinase inhibitors such as nmari mastat;

ant i progest ogens; uroki nase plasm nogen activator receptor function

i nhi bitors; cycl ooxygenase type 2 (COX-2) inhibitors such as cel ecoxi b;

ot her angi ogeni c inhibiting agents such as VEGFR i nhi bitors other than

t hose described 30 herein and TIE-2 inhibitors; growh factor function

i nhibitors such as inhibitors of the functions of hepatocyte growh factor;
erb-B2, erb-B4, epidermal growth factor receptor (EG-r), platelet derived
gr owth factor recept or (PDGFr) vascul ar endot helial growth factor WO



receptor (VEGFR) other than those described in the present invention, and
TIE-2; and other tyrosine kinase inhibitors such as cyclin dependent

i nhi bi t on0 eushitas CDK2 and CDK4 inhibitors. 5 The conpouprdrusét/f9esmul a (1)
and salts, solvates and physiol ogical functional derivatives thereof, are
believed to have anticancer activity as_a result of inhibition of the
protein kinase VEGFR2 and its effect orfsel ected cell |ines whose gromh is

dependent op VEGFR2 otej n kinase activity. 10 The present invention_ thus
al so provPHE® 'éQr%dt&r%éS 8@% i Ar L(Q): pndh Atisgh&r atisd i tNRRN pyd wherspt BbRE
salts or ' heal ly fupcki | derivatives

t her eof , ?rgir Rﬁésrg%ﬁmﬁrr‘ggﬁgcngleg '%%P%%"?hgﬁé&gﬁ%gt%? 8ﬂp5¢4lawﬁn the treatnent of
.di sorders nedi ated by inappropriate VEG-FR2 activity. 15 The inappropriate
VEGFR2 activity referreg to herein is any VEGFR2 activity that deviates

from the normal™QREERPOLmENG % s BRIHNE el hydragepaets Bydragenranindt is anedwbj ect .
-1l napprprpak e Lyi e of a1 inska . apy .
abnor el | rerensa | i Pt i b RS ol BRSO A R o R R ER
control ohydvegs#FRMNedbyli o ehloriBuait Ahaihe gpsupadefinad thiyvdi(2)y-(ZZ4, eeérdin tZhign,
for exarrpgﬁ, from %vir expresstLon 5gﬁ)zr nutation of 20 the protein kinase or

li gand | eadi ?l'lf[ 05 PnhppPbpr Pad s NE Aot 9 o 1.eu Zde CHNR i29d nofs @ eelir ciept or .
Furt her mo iSto)i () rSEO et j Vi fay esi de
in an abng(?grzélskgbﬂ gke(,ﬂ'gﬂ@?e‘éE?ﬂ%”’?ﬁa&&%%ﬁﬁ?’w&gﬁ?hg'Ialg\\?erlg %'EB%E R2
activity udependentihsalectedfrbm aldrmyenmal Ci-0. diie/l.consi der ed i nappropri ate,

r at heiothe activity derives froman abnormal source. In a |like manner, the
i nappropriate angi ogenesis referred to herein is any 25 angi ogenic activity
that devi ates fy9pidiéifedGhbBimeMgbggeni ¢ activity expected in a particul ar
manmal i an subj ect. | nappropriate angi ogenesis may take the formof, for

i nstance, an a%jormal increase in activity, or an aberration in the timng
and or control ol angiQgenix activity. Such inappropriate activity may
result then, for/exy from over expression or nutation of a protein

ki nase or |Ii garN{ knappropriate or . 30 uncontrolled activation
of angi ogenesi s. ¢ it is also understood that unwanted

angi ogenic actiyity may regide in an abnormal source, such as a malignancy.
That is, the 02/ (159110 40 RCT. /i-1.1307 .l evel v of .angi ageni .
activity does not have to be a%ﬁoﬁégl%%’é' gzeég‘dﬁrs"ﬁaﬁr Sd'siwgg)ﬁgg'p?'?dg&',s
rather theetiof;i Wi ksyC-tlerQ:vesydrogen, anetdipn onidehe, SrUetoxy M@ BrasHatQl wvent i on
is directed to nptf]ogs of regulating, nmodulating, or inhibiti % 5 VEGFR2
for the plMéGEHt fols WAENISA. MeBwt weshlogne and dy isehs greupdedined Y uffleddl 44 bd
VEGFRZs act,i ¥} o {1G . p hRY .on can
al SOR%SG uts’dgg'leiﬁlﬁz{shghz'%a't]ﬁrgg'?{gf &Egr?%Wgﬁ%%?bgﬁﬂééfi(?Iﬂ—éjl_rh;\'ﬁe?ﬁ%be? t he
conpoundsOair 1t h& ipSE¥LS(0)i ovEit)j anl Zan Cbe: allke dr NR’RIT ond @aer@ithdRY, RY endrR®

synergistic effects wth certain existing cancer chenotherapies and
radi at i on3eH3gh H}d;eﬁﬁr\‘lafgg?d 5?'8“%2’98}@%?9@@%@@% - of certain existing 10
cancer chenot herapi es and radi ati on. The conpounds of the present invention

are also useful in the treatnment of one or nore diseases afflicting mammal s
whi ch are char acoee embddimgnt i lisuhathyp Xelsi hethgl; Xois hiydrdgee; @rdeé infmetliys,dider s

i at ed wifh nep- | ari zat | d/ | a, ility 15,
et ut ng Rt b e BPSH sfforEE el A ESHeToG bk g et HPhSied Ani
rest enosi sydrbh &, Phdtyldbp BRIGRRS ahd AP u_ckjheg;r&\?ﬂoaéfirredqiyrr(mstzs-(m,gfveherem Zis

at heroscl erosi's; nmesangial cell proliferative disorders inclu

gl omer ul oREphand ti is 0, di alveBi or ddpNRograt hyis 0 walli erréai tCHa st lised osis 7' is

t hronbot i 1 ngi 1t h y.n mes,, proliferative retingpathjpes, organ
transpl ans(ﬁéj%é@fiogrﬁgﬁ@”él%Hﬁ‘\%‘ﬁbﬁgylh&e@h Rafnﬂ%n’élggﬁﬁﬂ Fcrhdi rhe?';e F45€1 ude
psoriasis;mﬁb@hﬁmg§sa§&£atMmqh@90$ﬂn9qy@4 nd healing, inflammtion and
"neur odegener ati ve di seases. A further aspect of the invention provides a
met hod> of treatr~nent of a mammual suffering froma disorder nediated by

i nappropriate YEG- ctivity. .includi suscepti bl e mal i gnanci es, which
“includes adninyé?ggﬁﬁgp?‘ﬂggﬁaﬂgﬁﬂrﬁﬁtﬁgn effective anmount of a 25 conpound
of formula (I) or a pharmaceutically acceptable salt, solvate, or a
physi ol ogi cally functional derivative thereof. In a preferred enbodi nent,
the disorder is cancer. A further aspect of the invention provides a method
of treatnent -of a mammal suffering from cancer, which includes

adm nistering to said subject an effective anount of - 30 a conmpound of
formula (1) or a pharmaceutically acceptable salt or solvate thereof, or a
physi ol ogi cal ly functional derivative thereof. WO (12/09110 41

PCT/ USI | 11 - 19367 A further aspect of the present invention provides the use
of a conmpound of formula (1), or a pharmaceutically acceptable salt or

. B - B Y M




typically a human being. 15 In anot her enbodi nent, therapeutically
effective anounts of the conpounds of fornula (I) or salts, solvates or
physi ol og@ad/dsgiider i ved derivatives thereof and agents whPChvusemnioBét grow h
factor receptor function may be admi nistered in conbination to a manmal for
treatnment of a disorder nediated by inﬁygtpropri ate VEGFR2 activity, for
instance in the treatnment of cancer. Suth growh factor receptors include,
for exanple, 20 EGCR, PDGFR, erbB2, erbB4, VEGFR, and/or TIE-2. G owh
factor receptors afd agents that inhibit growmh factor receptor function
are described, for ihstaneg iX,Kath, John C., Exp. Opin. Ther. Patents
(2000) 10(6):8Q3-8 ) bhawer et al DDT Vol 2, No. 2 February 1997.
.25 The conpoun of'\t he {1) or salts, solvates, or physiologically
functional derivativNS t? and the agent for inhibiting growth factor
receptor function nmay be enpl gyed in conbi nati on concomtantly or
.sequentially in any therapeutical lapd&pproghylakeis easthynéatis bydroddre and Xais
conbi nati gn, may,,.be enpl oyed in conbjnation in accordance wth the invention
by admi ni &eFlan'ﬁl'i \éln'sc%ﬁ'céﬁi'st g}‘n‘ﬂrf’%q'ﬁ koibneamﬁmyﬂ-eﬁrymﬁ)‘}'i‘é?“l‘ia@ekﬁtﬁ]@éﬂld @olapbsi ti on
30 i ncl ydkreh ROk u K ; b C [ K ii§21 ons
each including one gfq%g' @gﬁrr]ggl?rrlg@o”iftegé %a’?it\eglﬁf/@t(ﬁéﬁ%g%i ﬁ@?ﬁgz drr?iy be
adni ni st ewbdregep i GHeingd mns 0, M@ 6r12/ @5DEINR?42d RCSOUSBQA] br-2 3 CH.NR? aediueit i al

manner . wher ei.n ane (| 1 Ni red first_ and th .her second or vice,
versa.> Su r?rs]quéﬁls‘@?'%@ h&@;r%ﬂdi ns %9433@' @Fg@gﬁi?ﬁq wheresy Ry 8mod R'n
) Bﬁlsl?y}?itrode'ﬂvcﬁ'@jc?é]kyl.t here is provided a
I

tine. In arcbERindpefEht9keltded

met hod of treating 5 a disorder in a nmahmal, sald di sorder being nediated
by i nappropriate angi ogenesis, including: admnistering to said mammal a

therapeutically effective amunt of a,conpound qf .forpula (I or a salt,
sol vate or phy!’? 8?%8{‘@%‘%@“%%%?}&% XHE%’&%F(‘/ 3t'?1€¥‘£€96.”'|(‘3ﬂa & methyﬁ
enbodi menW id UEF;Imaiﬁmﬁﬂf(ggﬁ,t @Iﬂé*ri'ngé,qger'ﬂ‘e&oﬂ‘fzt OVist X' by @48 1O, afndr§RSA gne of
i nappropriate VEGFRL, VEGFR2) VEGFB_B)_, or TIE-2 activity. In_another
enbodiGrenhydrogen, nethvlappeliprineasnd Ahigitbgerasyi defined dye-(Yo-EZ NdEhrvopmreintleis

VEGFR2 and,,TLE:2 activity, In,a t her . embodi t )t thod furtber

i ncl udes gﬂ%ng'ﬁ's I<’g(rbi' I}l’gi'g}{?hgf gbse&gziya@glmf (gg'f gccl%écgi}@%ﬁ{w‘%&? IS0 4 Fi'g IS

i nhi bi t or SE@)QIBP)Vot IT(ON@ng AROENASalRl droNRPRF &ankdl Wh&@EinSRE, RS anRIORY BeCSacR’
physi ol ogi cal |y functional derivatives thereof. Preferably the disorder is
cancer. 18depengdsptinstleciepiem ydrades gsiCeCeatkyli nvention, there is provi ded

t he use of a conpound of fornula (1), or a salt, solvate or physiologically
functional derivative thereof in the preparation of a nedicament for use in
treatifg a di s@pdeificieradple®sn@mposatéotithe preent et itbnGRan@ctRfol&mingy

i nappropriate angi ogene)si s. I n one enbodi ment, the inappropriate angi ogenic
activity Mlafethyisuliena2rarethprpbenvinagileepM -smeh W3t metrst Roindary6EGERS
or TIE-2 ¥6t24-pyymidinediavdintier enbodi nent, the inappropriate angi ogenic
activity is due to inappropriate VEGFR2 and TIE-2 activity. In a further

oa . g oG i R ET St o2 R g El F o,
sol va?@s, Moty Airesihyeaenssud8naImidet i onal derivatives with a TIE-2

i nhi bitor may be enployed in conbination in accordance with the invention

by adm ni gt rbp@_ﬁg&&g_@_té@?%é}gyli_ﬂ_,_ﬁrél()aa%gl_%l_ﬁg;,@r_ y phar maceutical conposition
ehey

i ncl udi ngho C 0 r par. rmaceuti cal conpositions each
i ncl udi ng[@he hm{u?figﬁ@'lggﬁm 3 ”%?Tpé(flﬁﬁ‘ﬁp 9"t he conbi nati on may be
adm ni stered separately in a sequential manner wherein one is adm nistered

fi st 28nd 33051 iNRrBLA R BORRAELRI- M-IV ALEMarHEN 2 3HAHAR R} PhmAdITADI St at i on

may be cl o36rdpivkhiEneQlirdngARdes 1 N

5-fluoro-N*-[5-(isopropylsulfonyl)-2-methoxyphenyl]- N*-methyl-N*~(3-methyl-1H-
indazol-6-yl)-2,4-pyrimidinediamine;
30

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



WO 02/0911(1 43 PCT/ USOL/ 493( 7 The compounds of this invention may be nade
by a variety of nethods, including standard chem stry. Any previously .
defined wayozabeowi || continue to have the previously defpPopdSomasing

unl ess otherwi se indicated. Illustrative general synthetic nmethods are set
out bel ow and then specific conpounds O{s the invention are prepared in the
wor ki ng 5 Exanpl es. Conpounds of generat” formula (1), (I1), (I1l), and (IV)
may be prepared by nmethods known in the art of organic synthesis as set
forth in part by the follow ng synthesis schenes. Generally, the foll ow ng

fSﬂﬁgﬁ?zigeﬁ“g’j‘gf@*‘gﬂA’Sﬁ%@%&ﬁ o P24 san 10

.prepare c oun ‘ormula (1), including conpounds of formula (I11) and
(IV). It is also recognized that in all of the schenes descri bed below, it

is wel3d untigzstined H-fm@bszGJW-%tﬂG&OwQM@ {gen5| tive or reactive groups
.are enpl oy(egétwtg@[fgnﬂﬁﬁ@cﬁ§®mén I:} ?ﬁgﬁ a({m 'd . general principles of
e u e

chem stry. Protecting group accordl ng to standard
met hods of organic synthesis (T. W Green and P. G M Wits (1991)

Pr ot ect i nd-({B-dlypso-4n[n@tha (B-meSyntiremiszol-boilMbley- Et Sons). These groups

are renovegiaidig! LefNeBeeRhesiBESMAE; t he compound synthesis using nethods
that age readily apparent- to those skilled in the art. The sel ection of

processes as wel |l as the reaction conditions and order of their execution
shal | be Nmﬁﬂi\’iﬁ%ﬂvowmh[l-hethnxsf&fm&mwﬂulfﬂnytjpltmwt]ﬂ’di“S(Beifneﬂﬂf—nHLmd%l-(ﬁl-)
Those ski Vi)l-@#-pyrimidinediaming;l | recogni ze if a stereocenter exists in
conmpounds of formula (1). Accordingly, the present invention includes both
possi bl e ftgﬁaﬁl Soner.s and incl udes not only racenic conpounds but the

i ndi vi dual® uorgminl@ethyl( Wen ¢ thyibérindazelofpydaminol 2-pyrtmid ey Jamino)ghenylle
enant FomeM-methyhesthpeesaifendmide by st ereospecific synthesis or by resol ution
of the final product or any convenl ent |nterned| ate. Resolution of the

final uct i nter r.a st ng materj al be effected
by any su?t’%gﬂ %@HHORWB it ﬁﬁ‘éﬁ'ﬁ(]f’he@ e Wh\éxladngl'@ethst/‘éﬁelﬁét@r‘n str~~
of O gani E-YOoAfoVMEdipgdieming; Eljel, S. H Wlen, and L. N. Mander

(Wl ey-Interscience, 1994). Conpounds of fornul a (II) wherein Wis C-H

and ?ﬁ??%éﬁz@ﬁ%’&ﬁﬁ# e ARG AT P "

2,4-Dichl g (1) undergoes a displacenent reaction at C4 with an
appropri ate am noi ndazole {A) to provide the 2-chloro-4-aryl am nopyri m di ne

WO 02/ 0S f f I
(0, 07 O M e BT SRR A Vet T paniaea ot Lor o

wnth appropri ate arylamne' (C) to provide the conpound of Fornula (I1),
vvherel n Xa i s hydrogen. Alternatively, for conmpounds of Fornula (I11),
wher ei n XN24(3-"mt1ythrﬁﬁQﬂer%Lm-WYUﬂdﬂtﬂitmﬁnﬁ mahw@raatnan mtshtrﬂtmt butyl 5
di car bonabg-gigmdel ®8loRfFeeliOt ection at N1 of the i ndazol'e (Schene 2).
Subsequent Nal kyl ati on under standard conditions affords the
N4- al kyl - 2- chl oropzyrl mdine D, which is treated with an arylamne Cin a
sinilar faSmichylaN’-towehv-d Hoimduiaes-yIhl' carifoatiyisoffomdinmathw]pakhyl } - vher ei n
X4 i s3mot tiriireoggrdiathimeexcepti onal cases, BOC deprotection is not fully
facilitated in the displacenent reaction and the initial reaction product
is further 10 exposed to TFA or HCl to afford the desired product. SCHEME 7
cr X 3 H Nqlht(athiisulfonyllxz-mathatyphengiz Namethyls et (3xmethyl-1H-indazol-6-yl)-1,3,5-
triazine-2,4-diamine;

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

N-methyi-N*-(3-methyl-1H-indazol-6-yl)-N*-[3-(methylsulfonyl)phenyl]-1,3,5-triazine-
2 4-diamine;
40



BX3H~Q@ N1 +1 ~N/ N-X4 QB HZN~HX~-H~NH~ Q@ I | NN~ HHQ
C Formula Il (X4 = H) WO 02/ US91111 45 SCHEME 2 5 x, B PCT/LJSOL/ 493Gr
X, Xs N-WXBEC)z0 ~J ~N-xa base O- H al kylat- ing' nt PEEUSQV8B361 ~ N N
'l (X4 =H X @B ~1 ~X3H~qz \N~N~Xa Qt 3 HNI-~H"'" x~H~H~ Q
z'NQ I ~1I ~NNHH4, D(Xais notzé-l) C Formula Il (X4 is not H)
Compounds of Fornula (Il), wherein Wis " CF, can be prepared according to

t he synt hetic,sSequ shown in, Schene and further detailed in the

Exanpl es "Lﬁ'[{%ﬁﬁ‘f%%&mﬁ&?\”ﬁﬁ!"'ﬁé%%lﬁ"ﬂiﬁnﬂ'"P j:3i5striggitverted to

5-f 1 uor o- ¥ ;AN QPHSVEMALITIdEi ne (3) by treatnent with POCI 3. The remaining
steps in the synthesis of conpounds of Forrmula (I11), 10 wherein Wis CF,

.are paral el t hose descrihed abqve in Schenme 1 andJor Schene 2.

Conpou ds3o(lf.{4f(gg1rel ?@"&F N‘,”"Wﬂ@%zé?’)-ﬁ-fkﬂ%“(ﬁ:ﬁ, can be prepared by using

5-f | uot o- Y ABINUH GYBOPERACHENEOpaNIdSi  h appropri ate adaptation of Scheme 10

.fol | ow ng, TUCh adapt ation being within the purview of those skilled in the

art . N°-[5-{ethylsulfonyl)-2-methoxyphenyll-N*-methyl-N*-(3-methyl-1 H-indazol-6-yl}-2,4-
pyrimidinediamine;

10 /\I“—methyI—N4-(3—methyl-1H—indazol—B—yI)—l\/z—{3—[[methylsulfonyl)methyl]phenyl}-2,4-
pyrimidinediamine;

N-isopropyl-3-({4-[methyl(3-methyl-1H-indazol-6-yl)amino]-2-
pyrimidinyl }amino)benzenesulfonamide; '
15

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

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

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

25  N-{3-[(isopropylsulfonyl)methyllphenyl} - N*-methyl- N*-(3-methyl-1H-indazol-6-yl)-2,4-
pyrimidinediamine;

N-{4-[(isopropylsulfonyl)methyl]phenyl }-N*-methyl- A*-(3-methyl- 1 H-indazol-6-y1)-2,4-
pyrimidinediamine;
30

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

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

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

40  N-(2-methoxy-5-{[{5-methyl-3~isoxazolyl)methyl]sulfonyl } pheny!)-N*-(3-methyl-1 H-
indazol-6-yl}-2,4-pyrimidinediamine;



WO U2/ (1S 1110 PCT/USU 1 /49317 46 SCHEME 3 0O F I NHPOCla ~1 H 02 X \
Xa N / N~Xa Xz Fy |l "NNC Bcl FI N+ N 'Cl 3x, / \ XaN-~-N/ NHs X
A X, \ Xwow/esedoSchenre 1 ~N I / N-Xa Q3 X ~ F ~ NH\ CT/usbiNBe7 H H Q
Forrmula Il Conpounds of Forrmula (I1), wherein Wis N, can be prepared
according to the 10 synthetic sequence 2<7hovvn in Schenme 4 and further
detailed in the Exanples section following. 2,4-Dichloro-1,3,5-triazine (4)
is treated with a rylamine Cin a suitable solvent (e.g., CHsCN) to
afford thg"'ge%'ﬁi‘ ‘Bb@ﬁ[@mﬁh\t1%&ﬁ1ﬁ%w%“ﬂ'§ok%t her treated with arylam ne
A (X4 is RYEpidinvksaminelsepscaesuifenemidecorpound of Formula (11). Compounds of
formula {I11), wherein Wis N, can be prepared by using

.2, 4-Di chl Qg.9r %35 LI i\ AZi 4), with i at e, adaptati on of Sch 10

Fol 1 ovg not-agapolr AR\ 2slrcing X ef B B il BBl Alindarait slr 1 n ¢ ne
art. \/\02629\6',@?&‘6 BBMUSOL/ ~9317 47 SCHEME 4 HRs Q ~ 4s \ z N=N~Cl * HzN
A/ H----- ~N-/~H1 / @Q QNH~~HQaC. E, C 4s Xf > NHI \ 4z \

Xa ~ [ * W?—[é—(ethylsulfonyl]—2-methoxyphenyl]—M—isopropyl—N“—(3—methyl-1H—indazoI—G-yl)—2,4—
pyrimidinediamine;

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

N*-(1,3-dimethyl-1 H-indazol-6-yl}-N*-methyl- A*-{3-[(methylsulfonyl)methyl]phenyl } -
2,4-pyrimidinediamine;
15

N-( 3-dimethyl-2 H-indazol-6-yl)-N*-methyl-N*- {3-[(methylsulfonyl)methyl]lphenyl} -
2,4-pyrimidinediamine;

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

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

25  4-methoxy-N-[3-({4-[methyl(3-methyl-1H-indazol-6-yl)amino]-2-
pyrimidinyl }amino)phenyl]benzenesulfonamide;

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

[(3-methyl-1H-indazol-6-yl)(2-{4-[(methylsulfonyl)methyl]anilino}-4-
pyrimidinyl)Jamino]acetonitrile;

[{2-[5-(ethylsulfonyl)-2-methoxyanilino]-4-pyrimidinyl } (3-methyl-1 H-indazol-6-
35  yl)amino]acetonitrile;

[(3-methyl-1H-indazol-6-yi}(2-{3-[(methylsulfony)methyl]anilino}-4-
pyrimidinyl)Jamino]acetonitrile;

40  4-methoxy-N-methyl-3-({4-[methyl(3-methyl-1H-indazol-6-yl}amino]-2-
pyrimidinyl }amino)benzenesulfonamide;



~NNNHN/ ~Xa HQX Hz E A The aniline noieties of Formula (l), depicted
as structure Cin Schenes 1, 2 and 4 5 above, are avail abl e through

mul ti - st WO gr@anioc synthesis famliar to one who is skilledriusow4sasiart. The
followi ng schenes illustrate the nethods that can be used to derive the
anilines of structure C, which are mcoisporat ed into conpounds of Formula
(I') of the present invention. 10 As shown in Schene 5, the appropriately
substituted neta- or para-NOz benzyl am ne carp be condensed with an al kyl -
or arylsulfonyl chloride under suitable conditions (e.g., triethylam ne,
CH2Cl z) t a-(PadwietiRy) educed
using Snd z(}?cgnc I—‘?) @%mrhppgﬂﬂbgaggggnyl?mwz ng’rﬁfdirafg}/anfggﬁgwﬁ%@mt hanol) to
.provide the desired aniline. O her enbodinments oflthe present invention can

be derive il re hown in Schene 6. A
vitro- ubgtrfigthg)@})q‘b@% eg’&‘i@ a‘f&‘féﬁ E%Bﬁ ?@'(H@t? -a sodi um

.benzyl Sul PYHRLAYSRMn Wef‘é%‘ PPYRidst el evated tenperature with NazS03 in a
Hz0/ di oxane m xture. Treat rrent of Hwith SOClz (cat. DWF/ CHzClz) provides

L, LR 4 G R Dby 1

acconplls r 20 fashlon as descri bed above in Schene 5. Fornula
WO 02/0 911I 1 PCT/ USUL/-493G7 SCHEME 5 48 \ R-so~cl ~NH2 \ Ni SO2R-~

2&?&@? 6 i 535:*';?‘”2'"8%01 Ao P i SRR O @ (rera or
para) H | ™ 82NR3R4 see Sch~a 5 ~\ SOKNR3R4 / / J HZN C Schene
7 depicts the synthesis of other anilines of structure C that are useful in

10 the pred§adinetryl Qfm@ﬁhVIP@Hle@az@f—fs%ﬁWoﬁtz(—by)nmrﬁmyﬂ%% riate thiolate

ani on undgégRR&uliofdmigeacement reaction with a nitro- substl tuted benzyl
chlorigfle Gto provide a benzylic sulfide K Oxidation of the sulfide, for
exanple with mCPBA, provides the correspondi ng sul fone, which is then

r educed bw-snfahlsdd\f‘el(%mtﬂwd-sI-pt-mdﬁifme—Gdﬁ)sM-@ﬂ-(mﬂtHylsﬂﬁoﬂl Johén\BCHEME 7 \ Cl
R~SNa \ SByrimidincddatih@n _ ~ 2. see Schene 5 ~\ ~S02R~ ~ ~ / QZN 02N |-12N
G (nmeta or para) K C Schene 8 depicts the synthesis of other anilines of
structure C that are useful in the preparation of conpounds of Forrmula (I).
The 2- net hokgtaeet-arli # e thidemetbpls 1 HonddzbleBodatiradyd-at i on under st andard
condi 20 ongyriroidpybhaideo}bereesespifonadidar y| sul fonyl chloride L. Amination of L
with an am ne affords a sul fonam de, which is hydrol yzed W O 11210; 911

1 PCT/ US
( ﬁ; j(thylsulfonyl -2-methoxyphenyl]- N*~(3-methyl-1H-indazol-6-yl)-2,4-
pyrimidinediamine;

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

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

30 N—[4-({4—[methyl(3—methyl—1H—indazol—G-yl)amino]-2—pyrimidinyl}amino)
benzyllethanesulfonamide; .

N-[3-({4-[methyl(3-methyl-1H-indazol-6-yl)amino]-2-pyrimidinly }amino)benzyl]
methanesulfonamide;
35

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



49 5 under appropriate conditions to provide the desired aniline C for use
in the synthesis of conpounds of Formula (1). SCHEME 8 Ove OVe AcNH AcNH \
Cl SO3H / wo n2/802@1 L Ove 1. HNR3R4 HzN \ 2. H30* SCOZNRR CrSthusome+936depi ct s
the synthesis of other anilines of structure Cthat are useful in 10 15 the
preparation of conpounds of Formula (1)29 The para-nethoxy sul fenimde M can
be prepared as described in the prior art. Mtsunobu-type substitution with

an al cohol2-gmersi e [,h@thgngwéthﬁwfl}_llrgﬁzé\,l 6 Q,, Mnmglbai n cases, one who is
skilled i r‘gy,tl,lﬂgwa&n%a% Fﬁgﬁﬁggmo%gm sanme phenyl sul fi de N can be

derived by al kyl'ation ©o ar a- met hoxy th| ophenoxi de anion wth an al kyl
hal i de.) Oxidation of sulfide N affords a sulfone 0, which undergoes
Nitrati on4tchl@oBH( fie[hemyeinanyt A-irpbbiieuyBaminolet hoxyni trosul fone P is

reducesl agydhl RATES @hﬁg Ligecarlier schene to the aniline C. SCHEME
9 OV ove% B R bR | S PRA | or G504, NVD G-S- -N

~R O 5 HCl NTHF>~\d|gh/
0" 0 p geReLEIh %t% BB e SR P A e e 18
depi cts t Re SYH gopmids; conpounds of Fornula (111). A substl t ut ed

6ni troi ndazol e Q undergoes al kyl ati on by an appropriate al kyl ati ng agent

(e.9.10S oLl DAL 81 FHRBBOERS Y o VT

tetrafl uor mfdﬁjrﬂ -al kyl at ed ni troi ndazol e
R. Reductl no anlan trb)ze'ro S|d%g standard conditions (e.g., Srld z,

aqueous acid or 10% Pd/ C, net hanol ammoni um formate) foll owed by
condensat 4omethik-b-(24 4mdtis)NROnEMYI AidiH8I-BLMMiiRS-4.he chl or opyrim dine S.

Al kyl at i oydhididVe) mif )5}1 AR Ide0gen under appropriate al kylation
condi t15ons (e gm} 'é% j Ll(";f.&?wnDlsl:) affords internediate T, which

under goes subsequent condensatl on with an appropriately substl tuted aniline

to provi déVtninethylohfs (Bumatiofl- 1B natcd-g-yI)-INF- [33%%&%@;;@@% gaoup reduction
2" C ~~Npalikidiidianginggent ~z) Xa / , N 02N/ HO2N\ N Q
base al kyl ating agent (~)

I\F—[2—ﬂuoro—5~(methylsulfonyl)phenyl]-I\I“~methyl-l\!“—(3-methyl—1 H-indazol-6-yl)-2,4-
20  pyrimidinediamine;

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

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

3-({4-[(2,3-dimethyl-2H-indazol-6-yl)(methyl)amino]pyrimidin-2-
yl}amino)benzenesulfonamide;
30
-[4-({4-[(2,3-dimethyl-2H-indazol-6-y!){methyl)amino] pyrimidin-2-
yl}amino)phenyllethanesulfonamide;

N*-(2,3-dimethyl-2 H-indazol-6-yl)- N*~methyl- N>~ {4-[(methylsulfonyl)
35  methyl]phenyi}pyrimidine-2,4-diamine;

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

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



RaH\ @ X x" ~w\ x" vXa/ ~N~HN/ HXZNN-iXa Xa~N\ ~N ~ N i
| H/ ~~~ "~ \N'Cl NHT 15 Certain enbodi nents of the present invention
wi || nowvbeoi/ddoust rat ed by way of exanple only. The physi ear/udav&3gi ven for
t he conpounds exenplified is consistent with the assigned structure of

t hose conpounds. Formula |11 WO (12/ ;911U 51 EXAM PLES PCT/ USULl/. 193G/
As used herein the synbols and conventl%%s used in these processes, schenes
andexanpl 35 rf?e_;ons’stent W th those usedin the contenporary scientific
literaturé-lifd -d4-meHyl-J Henaimidgzot-heyimethydaminahiwhimidin-2Soci ety or t he
Jour nal oﬁ’[}BIT'(H!Qigﬂt?QF@@H@mﬁfElﬂﬁy Standard single-letter or three-letter
abbrevi ati ons are generally used todesi gnate am no acid residues, which

.ar eassuned-{{4- [tk ethyl-Bheethybantindarohbiy)imethyBaa pohsFiwige- 1ot ed. Unl ess

ot her\/\sseyt}@trmb)baizhne‘shefb.ﬁanﬁge materials were obtained froncomerci al
suppliers and used wi t hout further purification. Specifically, the

‘Speci 229“‘”‘ ‘ 'W'r"“"’”"i"fy”b?"”‘@ﬁ?‘. oSSR SRS ¢y ) oL

(mcrollt '9?‘“ ge(Zgoun S pe 'squar e |nch) ~M(rm|ar) mM (m I linolar);

('m I ?@maéeagﬁ‘? SZHB%&WL%%&%ZBF@)V )Mﬁhylﬁawmkéﬁ %tr(rgq'%lbﬁgé) man' (el ting

poi nt) ; TLQﬁ' @P’H?q}b‘l'-r&?'@zﬁ‘fsukfﬁ'ﬂ@f*ﬂﬂ@c?@ldaphy) Tr (retention tine); RP (reverse
phase); 20MeCH érret hanol ) ; I - PrOH (i sopropanol); TEA (triethylam ne); TFA
(trifluor 6aldeti%3-aonethyTEMAndazpi-BHil)em ethgdrhioohn 3y triadia) 2 JHfmino)-2-

('t et r ahy dmafthwl Bem)zp iisBEofahhidet hyl sul f oxi de) ; Et OAc (et hyl acetate); DVE

(1, 2- df met hoxyet hane) ; DCM ( di chl or onet hane) ; 25DCE (di chl or oet hane) ; DMF

(N, N-dirrrethyl formam de); DMPU (N, N -di net hyl propyl eneurea); (CDI
(1,1-carb lofk 1 f e); HOAc (acetic acid);
HOSU (N h%?é%ssg}é’gﬁ?ﬁ&'é O%ﬁgﬁ% Wﬁ[’ rlgga v (et o) e) : N"CPBA

(et a- chl oroperben20| c acid; EDC (ethylcarbodiimde hydrochl or| de)
BOC30(terfi v K/a?r ont)a/lé’g( FMOC (9-fl uorenyl met hoxycar bony

DCC( di cycl ohexb Ris?!Bo tthB@S?rEéﬂWF'BR%%PB‘UHV’F?U'EK@“\( a@épimb  Bithn
(at nrospher (A el

(tri mat@hylsg?tsl 5?30\4‘31@95%%%?}? %%‘ge O%?@pyﬁgrnfa%ﬁﬁcra]]lg%&%ﬁ %)Iét%'t h%lnsol-lq:vt?ﬂ ;
DVAP ( 4- dISﬂEtMaltDmopymdschfrtb)sm\Mah()mrétahybﬁ the@W;(onnﬂsh@ﬁd}'I}:,prd§tnt(|et/d1yio)1 5
HPLC (hi gh pressure | | %j chromat o §>

(bi s(2- ox&%- 6XEPBIC a?' dhfirss Bﬁltsnl ”Yﬂql Py é) ”'t"FEAF M &t FubsHtusat Y athSoni um

fluori de) cofbolfd Wlf))rmﬁlguﬁ]( t e'RE Rin¥ddve 8 inMud e #8?&9@ | datd: e:g&{aqglces

to ether are to diethyl |ne refers toasaturate gueous
sol ution (bﬁnmenulfduateei)snmaltmrbmasbonaM|tnsmtlfetb batlaktratenpen b, bresidar ealcuum

d Cent . Al t t d t
o hosaRer S9BEE. (O BRD cPR . divdide. slaviBar e Gl MR oRRY G5 ctdeRlemor o
recorded @RispadéaeétaRte/¥RiARGunmrMRrdl &a&gmhgu&%te @lu‘(ﬁhé@ng@&n%kstamﬁé’o

instrunment, or a CGeneral Electric em cal fts are expressed in
parts per WeraS@rmrratmrhydelbaminmhydr@bmmldendpydmbtomdc.sh\dr@(ynaphlh@ats. ioflidpert z

Hz SI| n atter i apparent mu cities

Ges! gnat ed SUOGRE GRS PRt dndle, BRPAET" ke RSt FlndPaut) Pepyate
(mul ti pl etn)eth{ubrdnha@aﬂéthgé&rd;@vmmw@uwhtte Qﬁo@%sﬁm%m@at@w}mé@@rr@pgmr ded
on a JCEL JMs- AX505HA, J X-102, or a liii spectroneter; high

resol @bi oﬂ"we\/\é\"é”%bﬂa’iuﬁ@ﬂmesMﬂg'atﬁ JICHOaEX- (EU@An%fsch'mm‘@tferPaﬂANheﬁ%ts.s

spectra I oni ( ation
(G, ol el PylPtamaBfe BEVISRIRALE ChPBAIE: e E ARt il i
| nfrared (shR)cesaQeCt rQuceine e, obttzmntaeed Onardrahé, coltedclfd0 FlosyiRes pe@ﬁdtmajﬂtder
using a 1-mm
g trlmethylammomum 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.



25 NaCl cell. Al reactions were nonitored by thin-layer chromatography on
0.25 mMm E. Merck silica gel plates (60F-254), visualized with U/ light, 5%
et hanol | wéeasptionol ybdi ¢ acid or p-ani sal dehyde sol uti onPCHEUSSINIGE! unm
chromat ogr aphy was perforned on silica gel (230-400 nesh, Merck). Optical
rotations were obtained using a Perkin 3I%I mer Model 241 Polarinmeter. Melting

points were determned using a Mel-Tenp Il apparatus and are 30
uncorrected. Q, 2/ 089]]1%1 53 PCT/USQOL/.t93(>7 The foll owi ng exanpl es
describe the sYYRAEEPOSTOIR Mhatr FRsdsairetherapy thetargrtically eéfeative amaunds of a

Eanpl o 7S DERTDITE ()RR A sphs shladksahd bhisiol B Gombiopa gl S’ 2
.sol ution Hferdd, gmay.ureadmin)st@éd 2s ahbyhw Sehainidaaniid posib(@ECpRLET M frleati on
300 i of Qs JoBrTERGRITRAl CATHRbiGRI AsSuF Ehe ke dardaetier SovksoN of
.8.98 M (pRGmEetiti - I ni:t Gl i : f iLc_acid dropw se
over 15 mpn. Afét:dl)elrc:[ héecﬁrgﬁé) ?t[dl}]én V\a\j/gcsh é%ﬁ%‘#e:tﬂgggaégu@&”gt Fﬁ‘%&&gs a%lo%me&)?to
stir for eonpdunds Phéhadetiuta dEbod valts, sobrmeseshd physiafogical furatibedldiedinat@feange
solid. Thg solid was dissol Yed in apq[il;oxi mately 120 nl of ethyl acetate and

washed wi FIfEHAMRIEAT e Phagnacsuucaly pegsatabineardergahiuents 4y excipiestsd Thed
over SO ed (- fadV. . C

3 ety - o AELdS B IR YR oh P P puleRe AR ORI lfgpional degivativgs | o
sol ution #ferad, grq .a36desotipedofabBvaret Tl efrini(4)r dilnetashl @ excidio@(s modt be

2met h t hyl h t O . dd ) ti .of 45 .24 ) of

£ T ChotbpieBle Rithg Binse obbeifs s BRrtiag B oMikanarsboes ef heformilation

order to KePRot B8efefBGS k@ hd F‘eﬁ&ﬁé’n@ttHEr@oPean#&%1& Whtéer{otﬁ@eﬂsg&qi frl{gp was
ve e s f was al weo?

conplete, the ice bath was re 20 and t ol ution to stir
for an adiiventinmaithae isadlsn pApgdexianproedsy 60 tht wepatattdrhylf ®tphermavastiadded

was ool afERH, bePdinsonPRona ssowrd AT ahetaprulaihep sulasabiie abd a

yel | ow sobh@ididddcdd, f@ti¥hal t S f Vlgedl ke —Ba@dmpe. 25
/ nt er medi gtg E(iggrrpl e 2 Prepgr&g%ﬁiﬁgﬁs ofﬁ4ef\le,0@'3-vgimrr§%|%yfqr1I—‘ﬁﬂre]dgg%ﬂag-@%ﬁgrlg H3C
N ~ NHCH3accepbEyaodys, tijusats PCTYdisents./ . 193G7 To a 100-nL flask contai ning
1.88 g (34.8mmol) sodi um net hoxi de and 60 nL of dry methanol was added 1.27
g (6.96 mmol) of 3-nethyl-1 Hindazol -6-am ne hydrochloride. After stirring
the mixture at Ph@@mct@iie réhiNfidnemAdodipRise@ed iR upd Sose 1Brifs BBMbLhiRS 2

par af or mal de%de was added and the flask placed into a 60 C oil bath for 5

10 mi nut eBredgisamined snanad of etive imgtadiegt foeo it Ilesei Sudbaa bindrmeRyatdndaiedfor o

stir at r tyre f 4, our s. t he.reaction mxture wa ded
0.26 g (GQ%MW ?'[ngf H)sggi‘i ﬁ'%feﬁ%taﬁﬁymoq ?%JBQW&- toﬁea 7 QP?JLf'rbd ﬂ%(éilfeego'%ﬁ?z | ux
for 22houdepaniiziy ah | theentinioroBking Qrea@@Mthe FOSleabil bémaiidrasivh rardv eenb@ht . To
the reaction mxture was added 1 M sodi um hydroxide (13 nL). After 1

m nut es t WEI9hERNG 6ANGHINR Lrfethtapatieic Brafersede ¢initn dosaee oformulationsn awq teasas

suspensi o NS _qilu it . Qf |.4st ed
o b3 w2 N Bind SARP B0t A fokh<rbin oD el on®t Sho P A RLLHC

t hree ti misereafi bf et laytiveogralient. Binthetherep sghnplear@ataudichlsfoernnttinesdmande
washed with brine, dried wth sodjumsulfate, and filtered. To the filtrate
was added PEPgregroyanyiaf ihg methady wel knpwa in thethagmagyeiki on concentrated to
dryness in vacuo. The solid was | oaded on top of a colum of 15 90 g of
silica gel and eluted with chloroformethyl acetate/nethanol (9:0.5:0.5).
The 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 formulations 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).



proper fractions were conbi ned and concentrated to give 0.43 g (39% of N,
3-dinmethyl 1 Hindazol-6-amne as a white solid. HVMR 8 11.8S (s, 1 H),
7.29 (d, WD #&)es98044 (d, 1 H)) 6.20 (s, 1 H, 5.80 (brs, 1r&d/use@/HB37s, 3H)
2.32 (s, 3H; M5 (ES+, mlz) 162 (M+H). 20 /ntermedi ate Exanple 3

Preparation of 2, 4-Dichloro-5-fl uoropyi mdine. cr FNN '"Cl To

5-fluorouracil (5.0 g, 0.04 nol) was a ded phosphorus oxychl oride (25 ni,
0.27 nol) arid ‘\l N-di ethylaniline (6 nL, 0.06 nol) while stirring at room
t enper at ur e. %r,maggutuﬁgi/ mygleions) adaded fqrecfralmdm:oustra_mm Piay betplnéerrieﬁtasr e

was conce into.ice
Wt er (1ogf5‘?¥§*€e‘§“n§%§§*§ ?%?‘ﬂ’éﬁ@ PR el o GRS o R Al E0eb Tl 0 T
.sodi um suhdubes andoempematle;ﬂucat edlblE fumderor W\&ﬁb!f.?@ﬁl omﬁtﬁ‘—w&ﬁhdtﬁd Qhw\(;%iéxs% g
of the desired pr (850/0). Mp 37-38 C. HNVR. 8 8.95 (s, 1 H).

02/ 0911( 10"5!3315561‘7'8(1 M'/erﬁ@spw | nt er medi at e Exanpl e 4 Prepar at i on of
N-(2-chloro-5- fluoro-4-pyrimdinyl) -N(3-nethyl- 1 Hindazol-6 yl)am ne.
CH3\ F/ NCI NN\ NHJ5 To a stirred solution of

3- et hyl - 6- ani hai instancd, ém(@ral?adrmmsaaﬂdﬁlme)foaﬁdafl\éatd@rés ot Jeaﬁsﬁlegtheoa&% ol )
in THF (1gr0@93 and Ef OH g60 m.) was, added 5-fl uoro-2, 4di chl oropyri m di ne

(3.29, 0 QAo can, ﬁ]cpg‘f‘?ﬁl@#a‘t’hﬁ*ﬂ an giph apnttRdic mbagpacsHtioaly accenteld
over ni ght meFth@arhEro‘ﬁﬁ'cﬁ%@WO?P%Y@ESOI](' &' gk EEHQAW@SP&% rg%rrglli:gpqaﬁeed’mb

EtOH The filtrate was concent' er reduce ressu
resul ti ngCCSDIMImIItmgs theasdoeghound htol@ editebie tfiner eizevenoexmm@ Wtfhl £ @lnﬂ%rly
0.01

ield h esired _product (89 ¢ HN

y “ﬁ) ‘g‘"ﬁﬁ‘”% pg'a'm?ace?t'gﬁé E'efls(%" 3973'6(?‘1(%3 Cﬁthrydr?tezﬁf»(éu e@n}wes 11
(s 3H). étaﬁcﬂr&emaﬁﬁi% IEXﬁEmJﬁ\ R Ll

N-(2-chl oro-5-4-pyri n? di nyl) ] &&9@%@ d%B?-'I?Eﬂdand fo'%”'iﬂ f%ent e %J:?%bﬁl ~/
\ NCI N@Bsed. a stirred sol utlon of 3-nethyl - 6- am noi ndazol e (2 71 g, .015
nol) and NaHCO3 (1.26 g, .045 nol) in THF (15 nlL) and ethanol (60 nlL) was
added 2, 4-dichloropyrimdine (6.66 g, .045 nol) at roomtenperature. After

the reaction W@§ps§ﬂe‘srarr@%aHQrbyfp%HanlﬂBLér?twaei?‘?nﬁﬂﬁ@ggﬁés‘i‘ﬂbé’lﬁﬁbg\)el ﬁ?tfﬁﬁinfl'jmd

washed thoroug with ethanol. The™fi rate was concentrate unde
reduckd pfceme ogl|atiarsheathe. r€é|§a|ﬂ1ts|ang lstwicadtsveash \washkbaldalisttva etale magaesi@nove
excess py

N- ( 2-chl o%tISQPZ?g‘:pfz?%Wﬁ%ng %SE’E%‘?%B 'MVPY%XW'WF&&%P@ 89959 toth R EOWH S BEEE at e

Exanpl e 6peordkiepalimygi Odkrfon €At diHtkating or solubilizing agent such
6-[ (2-chl oro-5-fl uorf)3 %‘bpyrl m di nyl )éagm ng] - 3- net hyIg 1gen SUET as agar-agar.

Hi ndazol ecallmgg_lrm&cgnaé@ er sodiyD @LYyodBB1day also be added to improve the availability of

the medicament when the capsule is ingested.

20 |

Moreover, when desired or necessary, suitable binders, lubricants, disintegrating
agents and coloring agents can also be incorporated into the mixture. Suitable binders
include starch, gelatin, natural sugars such as glucose 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 alubricant and disintegrant and pressing into tablets. A powder mixture is prepared 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



56 CHB NI ~F~ "\ NCO N~ ~ N Q2tBu PCT/US(I1/~9317 To a stirred
suspensi on of the product of internediate exanple 4 (3.0 g, 0.011 nol),
triethyl a0 e05po5 ni, 0.011 nol), 4-dinethylam nopyri di nBCT/USGI/493670. 11
mmol ), and acetonitrile (14 nm.) was added DMF (50 nmL) at room tenperature.
Once the mixture was 5 in solution, di-{ert-butyl dicarbonate (2.36 g,
0.011 nol) was added portion w se over three mnutes. After being stirred

f 1h t t d t ted th eth 3
X a0 Ly - PSRRI ol P he il Earth s Souaar Bodi e et avceleratot sishod,
and concegs légftﬁ@erldmesfaltrzﬁ@‘/'&eﬂw Qli%?ﬁt'i’dnea%e-ﬁli‘%u&?%ylbﬁéh%&té el?doﬂ”%rwﬁ%a (g%' fied

.by silica g col unmm chr omat ogr aphy CHzCl iving
_of the de8heshateoThs paser NiBSEY Q. be mevla’eﬁmtn/tveetﬁngmihea BmBeresmah at kyop,of

b ndasor SRS JrafiEm e dr sl bnd B el astngT pohiussitamatedaly aed foreisg
.suspensi 0|d1|@ingﬂ\|-a( ch@é'ﬂ N0ah- ﬂﬁéhﬂdﬂvﬁ“t’&ybr)ahhfa(l?t Meihpbwderriniiazedy €l gm ne
(2.8 g, .011 nol), triethylamne (1.5 % 56

4- di met hy FRvSibe itablee machiegand the rmtuh) is anderéﬂreIVOﬁdrmed Isdug@liékoh&rb imas

added DMF om.t e Once the m xt in so

di-tert- baga%ﬂleﬁ%r tr%'%r’]ug?s Ca(qg)r%%'[)ﬁca E(S’iolprr?d?'}t Wﬁ%’”%ddg' Eﬁ??ect fBrﬁ“'Q@Lé\ﬁsi’é‘ over
t hr ee m nuteass oAfHeesd @b BF Stebiic §Qdfé)§te§ra|?@§5lt télbeorﬁﬂhl’:'rra! 8N RS |ericHad
with water and extracted with ether (3X mL). The conbi ned extracts were

dried oveM X8t inthesgomnaressed inte abéats. Hmi‘ammwedﬂ <Dialtheqbruad1eunvarr&dmmad also

(si 11 0 oot CombRRtimntERoflip MET shiter 3 Elomilins®y e EP1c aas Nowtnout
terfi - but ybing-th{ckghhthergartiaig oi du?gﬁh@ @f@p@o]A aeﬂﬁbmaﬂ)aql.e'irrbﬂa@ﬁ@ &itihg°
car boxyl at e. V1' O 02/ 0s911U 57 nt er nedi at e Exanp 8 PCT/ USQOL/ ~93Gr

Prepar at | 8onsisting afta BRAlipy coat of shellac, a coating of sugar or polymerlc material and a

o [ (2 ot Bonoedatigdr daP il Bechivibdd "B TRy 24qT8 Y ooy soatings tg

stirred sdistibgish mffetdmeuprtmdmgtesof I ntermedi ate Exanple 6 (3.3 g, 8.8 mmol)
in 10 15 20 25 44 nL of DVMF was added NaH (0.23 g, 9.6 nmol) portion w se
over m n at roomtenperature After being stirred for 15 mn, iodonethane

(1.37 g, 9.6 tlre r 30.mn,_ the
reaction wasrrgjﬁéel)rﬂc %‘E'mﬁi{ ?‘é%rﬁgs a'ﬁ\'{ %Ig{':rtgggrl' %gtpﬁ pg{eﬁi gd(oga ‘g’btn?r%r_'j" The
conbi ned ecxtl'raa(atgavamqlmndlty eshtovet pedtitermingd dmbdent dfithé @bmPour@NSyrups can

concentrat ed undf‘é{j reduced pressure to yield a yellow solid. The resulting

sol i d was °pRFFREEqLY '%?'Y'F‘@éhEéP”‘(E’QPWf‘ arviaaly dtvasdyaquepp ey tionyiwiileg

I?:|)267980f e aq@H@erngéde ( ‘ﬁttliléage/%g E’gl\lz’@(lgﬁ c&?gln‘%\gﬂgﬂg?s%uﬂwgr?gcgz(b?s
9H) . M5 {E@mulmﬂi)byzgizspem@ thd iepoadd aine aExamtbxc Q/eﬁr@érmmmnzeég and

t ent - but yl 2-chl oro-4-pyrim | ) gm no
Hi ndazol )ée'i’ @&fﬁ%mhﬁs € h@ﬁ\éatﬁfl 'Soﬁt%f\h.gm%%@y Jng Iyéﬁystﬁq\me SOI‘bl’[Ol 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 (I} 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 unilamellar vesicles and multilameliar vesicles.



~H C02tBu 3 This internediate wherein W= H was prepared in simlar fashion
to Internedi ate Exanpl e 8 descri bed above. Internedi ate Exanple 70

Pr epar at MEn02jf59110 PCT/US01/49367

4-Chl oro- N-{3-[ (et hyl sul fonyl ) net hyl ] phenyl } -1, 3, 5-tri azi n-2- am ne. WO
02/(1i91111 58 G N- "N\ O~ ~O ~N-N ~,~ S~CH3 H PCT/ USQOL/-t1931>7 To a dry
flask containing a r~nagnetic stir bar and a nitrogen at m)sphere was added

0.247 g ( l.).. of . 3~ t Isulfonl) t anlllne
acet oni tl‘li- gb"‘%vﬁg $ﬁ f(()%gaa T 2of2f ngﬁ % halipids, éH?*heaSar‘EBO'F%’%@I’ 't ant
m xture ceiebgthmife anphasphMaiyithofinesd the col d sol ution was added a sol ution

of 0.2 g (1.33 mml) of 2,4-dichloro-1,3,5 triazine in 2.4 nL of dry
.acetonltrlle over 1 mn. The reactlon m Xture was stirred for ca. 16 hrs

and 1 gram of d m xture was concentrate vacuo
to dryness andﬂéépp?ﬁ'ggﬁll'%m?ﬁéorpﬁ‘g élfJ Wi Svaley ped Rpsriolepigals ?‘Lﬂcgﬂ ith a
+15- 509% et dylivatives ah@tolingdy akenmt H@ﬂﬁtr&f a8l usel e rHBF?(E)c%nafl rﬁﬁfbbﬁl@? aser e
conmbi ned and 10 concentrated in vacuo to give 0.28 g (70 of | oro-N f

3 [ (met hy iMigushgpryiees ?WW]"EHéh?ICOmPQUfBi @:zieﬁaza e&mpﬂmﬂ aB1eacomhpctuedsoiavd

HNNR 8 1 25
glsg%e(cgyﬁ)oljedF&lga%{)ﬁlﬁlesaelymﬁ}g d(sE‘té mg}jr%%émg@l %mekﬁolmgrs can (d

/ t d atchud | 6 Gy H3C

2L it el cof g oy i Sapl o

3- et hyl - ohivarexvetihviasgazamidephenabo on p@lwhyin@eoxaif:p@lubﬂm esghstituted ewithas

2ol ut 1 on Gl ElestT urEERY, P sioBRos Thes” RAEE el an bt

sol ution was al OStII’ unaer arg

renoved uhiddegmeahic @dlyprees sisufel inTachi®ng @entrélieddref@bd @f wagruaddadesmign at ed
aqueous (600 mM) and a 4:1 mixture of chloroformisopropanol {200

NaHCO3
m), and PH&'GH'%%‘% m@pa@m strrglagiper molyhygioxy ity sagidr apkyarthaeseers,

) and ¢ RaYEHa st e AR RERUAE: FIEL BRI PR Btk
renmoval otopdymanbf g‘,zd/regas.t an solid. The solid was washed wth ether (200

f afford 2, 3-di rrethyl-6-nitro-2|—|—indazo|e as a yellow solid (15.85 g,
WO 42}9S91111 PCT/ USO | /1317 59 73 % . 'H NWR (300 MHz, dsDMsO 8 8.51 (s,

2D L0 plemaRekidl somyihors iy e Sl g A8 o8

2, 3- di net hydseredhias dse2ke paidhesohenddd 13 rtgmam in Aimate hontaet yth e e@ldetdid ),
at 0 C, vvagaddeda Iutig\r;loé448gl Iglnll chloride in 8.9 m of
concent r alEHCHEFPIEPH fRlisRroBprasd Beriadof tipg. OrteH@'”%dﬁhF|36HVW§r€ét§ﬁ’bF@t’@e t he

ice bath waserdmavad tﬁ@ atta\eb OloHEdp‘HBre‘é‘Qsﬁab '\%ﬁ%@ag%eg&%d if Bhaffa@dded onal

30 mn. Approximtely 4 of diethyl 0 reaction,

resul 29 ngRtwamhe%(iﬁbBﬂ&t(tB&‘ﬁdlr mati on. The resulting precipitate was isol ated
by filtration and washed with diethyl 10O ether, and afforded a yellow solid
(1.1 9, 95 %, the HC salt 2, 3-dinethyl-2Hindazol -6am ne. 'H NVR (300

MHz, dsDMBO) bPﬁar?r?acéQtlcai ?orﬁwu%tldﬁ Jadeh!)ted7fé1’8 tﬁ)ﬁvcall ddminibtrdod ”l“na%><
4.D4 (s, 3H), 1 (s, 3H). M5 (ES+, 16 nt er nedi at e arrpl e

792 formulated as ointments, creams, suspensnons lotlons 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.




15 Preparation of

N- (2-chl oropyri m di n-4-yl)-2, 3-di net hyl - 2Hi ndazol - 6-am ne H3C H3GCN ~ N ~
NH ~ ~N WOow2/058110To a stirred solution of Internedi ate ExBGPUSITPIE2. 97 ¢,

. 015 nol) and NaHCO3 (5.05 g, .06 nmol) in THF (15 nlL) and ethanol (60 m)
was added 2, 4-dichloropyrimdine (6.7039, .045 nol) at room tenperature.
After the reaction was stirred for four hours at 20 85 C, the suspension

was cool ed to PRarmatdutic8r ?&nﬁﬂﬂud@@sgﬁgééd‘%rol{gﬂké‘l %lhmls@rtatﬁ%s aE el @ye The

filtrate was concentrated under reduc pressure, t he resutlng g0|ld
was trituingiudd ewg dropst wilptreiactiestctive ingyedient i8.ds4olged 88 st%pyn@dd)w ofuitable

N- (2-chl oropyri m di di net hyl - 2Hi ndazol - 6-am ne. 'H NMR (400

. MHz, dsD!\@bfraesP.e%'PV(?i’X‘h‘}eﬂ“%%"eﬂge , 6.42 (d, J =8.8 Hz, 1 H), 6.37
(s, 1 H, 518 (br s, 1 H, 3.84 (s, 3H) 2.43 (s, 3H. M5 (ES+, nmliz) 25
274 (MtH) . WO (12/ 0S9110 PCT/ USOL/ ~)3G7 60 Internedi ate Exanple 73
.Prepardat i on of Pharmaceutical formulations adapted for topical administration in the mouth

N- (2-chl or ri met hyl - 2H i ndazol - 6- am ne H3C . H3C-N\ ~
N / N~CI—|3'ng'%%\lﬁ(\zﬁpgestfas%gsa?”Qt'\"?“rthd"%}?ﬁsuti on of the Intermediate 12 (7.37
g) in DVF (50 nl) was added 5 CszQ03 (7.44 g, 2 eqv.) and Mel (1.84 ni, 1.1
eqv.) at roomtenperature. Mxture was stirred at rt for overnight. The
reaction nixt uP@rmasethcak tmiutations edapied éur roetahadmindstiabien pnaychppteatrdedas

glolrljrelctegd?swu S(Btlph <t)r a()sneng%%is.mashed with water. The precipitate was

N-(2-ghl oropyrimdin-4-yl)-N, 2, 3-trinethyl-2Hindazol - 6-am ne as an
of f-white solid (6.43 g, 830/0). 'H NWVR (400 MHz, dsDVMBO 8 7.94 (d, J =
6.0 Hz, 1 H), Phaoacoitical fagmalations pgapted naszalggm(rﬂstrailw wheyeipithe tamder 6. 88

(0 L8 el 7 ot o Rt it SRR hoga e

2- Chl or o- 560 micrbA2whictli igRithiifisteridi intaz Ghariey In) @RicAGhulf, 18, taken! i.87 by eapiBC
H3CMN ~ N~ NHNi "N15 ~N~Cl Internedi ate Exanple 11 (free base)

(0. 080g, mhaiaﬁﬁ@rﬂ)rouahaheznaasabmﬁﬂg@ﬁmsﬂ395tameraﬁthﬁeoqwq&r rlgl clgge upNp;the

d hi ' i hesi.s. ) is of
(11 as hesoSt el REAUENG AndaRole aRihirgnaTp, B Fomfirrd gl BT8R o7
g, 0.5 meir}y om@reissiaitbpsnedivde ageaiuent bil kdletiorsl FFAhsacivadelgddiamd t he

solution was 20 stirred at RT for 18 h. The resulting precipitate was
filtered off and washed with acetonitrile to give analytically pure product

| i ght | , . W
peTT UsaL) - 190( 2 WR (4bs! fa Y omyeh el raiFratf o ikl HEGe Bt
Hz, 1 H), partiale dudts dr mists, wHitdhy mby R, gehe@@ed ty mkans 8f Yatitys typed) of medeBed, d, J
=7 926_|Z dosel_;?ressurlsegi agrosolsl_r?ebugzers or msuffﬂ?ors VB (ES*, niz) 275 (MH).

Pharmaceutical formulations adapted for vaginal administration may be presented

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 agueous and non-aqueous 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 sealed 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



S Internedi ate Exanple 75 Preparation of

2-Chl oro-5-(~4-[(2, 3-di net hyl - 2Hi ndazol - 6-yl ) (nmet hyl )am no] -1, 3, 5tri azi ne
10 | nt er malo2zase11Bxanpl e 14 (0.05 g, 0.18 mmol) was conbi nPATASAIMIGESI um
carbonate (0.088 g, 0.27 nmmol), and DVF {1 niL). Methyl iodide (0.033 ni,
0.54 mmol ) was added and the sol ution S stirred at RT for 18 h. Water was
added and the solution was washed with "diethyl ether. The organic |ayer was
dried with. nesj um sul f at e, flltereg and concentrated, to give a light
yel | ow gl 44& 86 585'@'055 apyd i‘zspﬁw@?% MRk Erﬁ’r%?%@ieml%erﬂer@wa*yrSHpLa@ulemnd
materi al waktyised directly in the next step. "H NWVR (300 MHz, dsDMSO) 8 8.6
(br s, 1 H, 7.70 (d, | =8.2 Hz, 1 H, 7.48 (s, 1 H, 6.90 (d, J = 8.0 Hz,
.1 H, 4.04 (s, 3H, 3.48 (s, 3H), 2.60 (s 3H). M5 (ES+, nmfz) 289 (M+H).

I nt di at 76 20 Pre {
Nn renretrrﬁy: i Fﬁﬁggﬁ'ﬁi’&n‘@dffsﬁé%p t}ﬁ? mleg‘ﬂi'tlowﬂdhs ipgRdientgrpariGylatlyamentianed
-pressug e Eﬂ)@v"ékthe%rfnlldlé’tﬁ&s%év ﬁ”nElg@‘Pb{Hepgge(ragccgvve.ntQ&%l Fﬁona [%' r%grﬂet as a

2M sol ution in THF pot assi um ca

in 1Met hytllEZthyrqfocbrmlmlabmenm §Qestio), ferexacpiebthose suildbde ﬂ“d)rasdal mﬁnmaltled and

heated to 120 vagéﬁt rees C overnight. The reaction was nonitored by TLC.

When r eacP PO HAYGEEE P6EMe conpl et e based upon consunption of

2-fluoro-5-nitroaniline, it was cooled to room WO U2/ UWL1U

PCT/ USULl/ -93(i 7 62 tenperature and poured into 2-3 tines the total reaction

vol unme of wat eA. thWa@nu‘ra?caﬂjv@ﬁeptNGaamoumSoﬁ arcomdound ofvels prickdndrievbnsind vali ed.

The pé)dut s carried ors ut Prlflcatlon 1 HNWR (300 MHz, dsDVSO)

8 7. 54 (d ePeﬁ‘ HRPN73 ”“@%ﬁ%actf%”c“%'@g forgexagnple, 2t'16439|qza“dlwﬁ)9ht6>f4tfe(d J
= 8. 79 Hzanital) the Gpr ) (

4 83 Hz, 3H). Intege ﬁéseli g?ré&iggn%&g“h% tlge:agrg%r?ta??@gitso%var?tg‘) J1e2n§ﬁ1e[( g Vi tro 1

H benzi mi &pwilagiogHand\the-roudHaf Glewtmlohnam deuMT@tﬁxa)ﬁmteth&ﬁlscmtlgn af042

I d ih t nmbi ned 4N
i (70" ntle B8 aReicaR it i Baliz BovririaB e HRAM BTPBTkY DyPILE en
reaction Y&muld@ared ticor&amertst @éc@la@ﬁ@@ﬂm#ﬁ%r E%ﬁ”é@élbﬁ%r Bfeaﬁ' @i Ema,i t
was sIovayllgoured into 6N NaCH m.) "and ice an lowed to stir until

t he phP wa¥ilhgengrally beharhg r@gem@ btmtﬁ@cmgﬂceéméxwemtt@cﬂ rWInltntEtf@ﬂmal)dWﬂred

over sodi f|| red a ongcent syl ti

was carri g%@ éﬁd Vﬁ'n%tréggfanﬁ tbgé?ﬂqe 1 ‘io q l\'lf\ﬁ’éL %88\’ bﬁ/ﬁb) n@u%ba( d, J
= 2.20 HZ]Olag é‘tﬂu,lt Bahéal,dfe adtual St pér 48y WbuldlushBlly e F’r@;m(ﬂ) to)760 Mg ¥hdHz, 1
H, 2.58 , 380(5, 3H). Infernmedi ate Exanple 78 20 Preparafion of

Pr epar at i HS amognﬂo@ﬁwﬁ-glveﬂymwsm@e wipser per daop e e iseRllyoh @ reHebex (such a@ZN N

| nuermedi ahs, BAATPAG. Hee (2 9 syl A) BN BRELLS AR dol i

. 021 re' conbi ne reaction vvas heat ed t

refl ezo andarfml Aaveftectiye Bhicun¥ben satastsobateyas physdgegicalty figctiompldetiethased
upon consularreptl on of diamne, it was 25 slowy poured into 6N NaOH (27 nl)
and i ce amREratf B dedstermined asa PVOPHVé'OﬁH’fv'Sﬁ%eﬁ?@é@é‘t’“‘i%‘éﬁf7hEOC°“TFPféerQfduct
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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 therapy 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



63 PCT/ U SO 11-49317 concentrated. The resulting material was generally
carried on without purification. 1 H NVR (300 MHz) dsDWVb0O) 88.46 (d, J =
2.20 Hz, WO 6905981014 (dd, J = 8.94, 2.20 Hz, 1 H,) 7.72 (dPCT/USOB499¢V Hz, 1
H 7.30 (m 5H), 4.37 (s, 2H), 3.79 (s, 3H). 5 /nternedi ate Exanple 79
Preparati on of 1,2-dinethyl-1H benzi m'd3a720I -5-amne CH3 N ~~--CH3 HzN N
internmedi ate Exanple 17 (7 g, .037 nol) and 10010 Pd/C (.7g) in a

concentra&hed met E%\Qol sol uti on were shaken under approximately 40 psi. of HZ
in appr opfiat® Prkdeast ana gthes sanqer fsatmend msihed: Byeieisgvn serabinativre therapies

ti g _ N ) n
N 1 obenz, o anag e the Breht FAIERE Sot AR RO e\ R AT B St et ¢
‘and si | i caf fmulahi ate pleasmasatied|iyadchptabiisxtt oF soledte Eh&Aof, ang pNWer?ﬁEuh
concentrated,. The product was_car ieol on without purification. 1 NI\/I¥2 (300
MHz, dlev%HjC“@”g. .dﬁr "(ag',"eJtthlee@Jr@,t qasfyonegoigr (Rharmaceutically petivelaggnt, 6. 53
-(dd, Js5= %r@&ab@-@iﬁ- dﬂ%b—nélo?)lé]sﬁbag‘&n@%{cscon%mund%s) 66 FSmub() S Ind D) -

i nternedi ate Exanpl e 20 Preparation o

N- ( 2- chl opbpyrraced titialy 4ctive) aden(s maw theyd dirin iskebeh to get iba 20 | se Far atel yngn dCiid e
~~--CH3 N.N.=~.=N N' C lL.r~ternedi af e Exanple 19 (4.5g, ..028 nol) and
sodi um bi EAPHEHEEL sfﬁr%ég’gt,h's. %Oﬁﬁlrf'%%eg&lﬁwhﬁﬂgﬁﬂ' lyjn f”YrPFdeGZ elhsf

Et OH. THF GA30n®lor -th@cé’mﬂb&ﬂ'(sgbpﬁifﬁfum 'aﬁ’lﬁ thé oﬁﬂ?ergiharn%@uﬁﬁlll% a d@%ﬁﬂ%_and

the reaction was heat to 80 degrees C.° The reaction was nonftore C.
When reacen®ihevgiatjvadineidgas of idminsirptiet evilbhe edeatpdin dhier coacivvetthededifed

am notl)@nzic{;n' ng(gh% tq&. r?facti on was filtered while hot and the filtrate 25
was conceftFared MRARFYESIEF ng solid was washed with ether and Et OAc to
renobve excess WO 02/ 11S9110 64 PCT/ USUI/ ~9317 2, 4-di chl oropyri m di ne and
the resulting solid was carried on wthout purification. 1 H NVR (300 MHz,
dsDVBO) 8 9. 97 Ti& compeynds. af ithe Formula (B.c@ Baltl solvatdy, at. BYsiorgichlHfurttidBal(d, J

"5 57, gl g b 8 b S e o s
tfs é 2-¢ hLOE?PQg_ngmNﬁm@nb%mié?ﬂﬂy}drr isegriehyhityl ik BRPZtHErGReatay- appRerisES N
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
one of the compounds. Alternatively, the combination may be administered separately in
a sequential manner wherein one anti-neoplastic agent is administered first and 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.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 manner, i.e., are non-cell cycle specific and operate by

30 other mechanisms.



| nt ernedi ate Exanple 20 (6.5 g, .024 nol) was dissolved in DM (70 m).
Sodi um hydride (1.06 g of 60/0 dispersion in mneral oil, .026 nol) was
sl owl y awdee/ismiporti ons 10 and the reaction was al |l owed poTASIV49BET 20
m nut es under nitrogen. Methyl iodide (1.65 nL, .026 nol) was added and the

reaction stirred for an additional 30 r’ggnut es. The reaction was nonitored
by TLC. Wen the reacti on was judged to be conpl ete based upon consunption

of the anili no%rl m djine, water was slowy added to quench excess sodi um
hydride and pr68lTICORESS 08 RSt esgTuli hcarp @t'OV‘TH‘éﬂbéhfblqt?moun@aﬁnd: salisier s

were 15 washaek "Mrtﬁ‘hwgﬁcatl@hf\ﬁ@&? II:)M:nva‘fu’/ése(iihe‘?i\r@r 83 bﬁgl& gdng &? e gel

filtered and concentrat e reac i on was chro

.usi ng CHzGllowargd MeOH as el uent to purify. 1 H NWVR (300 MHz, dsDMsSO) 8 7.89
(d, J =6.15 Hz, 1 H 7.59 (d, J = 8.50 Hz, 1H)750(d J=176Hz 1 H
7.13 (dd, J =850, 1.90 Hz, 1 H 6.10 (d, J =5.27 Hz, 1 H 3.75 (s, 3H)

.3.41 (s, 3H) 2 Ex_ﬁaergﬂ € r.al rocedure for
the synthesis é?%gl&%céﬁ%mf%%n or rm'agt'%ﬁ&% hgl?ijtng t\’/\‘/ﬁ%%? i 'C F: WO
0|2/hU[591(10dl§@F¢'U%1|f [stO1B 18 @5clhEx>a:|frpdlﬂi Tts anakf)g|| docetaxel; vinca r?Iklaloxds SI(ICSh as -
I 5-(et S on QX 1-5 uoro-1V '-nmethyl-11~- met hy
1 Hindazd! Xiéf/’i"}e ﬁ"‘y“%mﬁ‘r W‘Pes"ﬁy ﬁ@g Y‘é’ﬁ%‘?'ﬁﬁeﬂﬁ@@%@ébﬁtomﬁuchas etoposideH CH3

OVe To a ghd rieRoSesPERBbRIPYBhid; t (2.0

g, 5.1 mmol) angOB am no- ?byrelt hoxyp enyﬁgest ﬁy OQEJ one ?qﬁégd%%@ @”?ﬁml)

in 10 m_ @)mtlmsf@bmdparsod:h awaﬂloaulmt&d dudurapinef metintembicatcdratile, altaBibike,
rred uspensi on was concentrated under

After in éll !

reducle pp'lggcgalfogunﬁeanrde PQ‘faﬁ‘@’er @@ﬁd%?@%@eaw FHEH a3 P-amine samptoghectn.z and
5 nL tl‘lflmh@f@@ﬁe@p 18Gj 0] t hen
vas di Ut ORGP 2 4R gBbl bRt B o otk QBB By The
extracts \}\%ﬂé-etﬂlwlwdmxw203cammmk&uint ate, filtered, and concentrated under
reduced pressure. The crude product was purified by silica gel colum
chromat ography (4:1, CHzClz: EtOAc), giving 1.0 g (42% of

| 1~-[5- (et hyl sg)f wﬂowdﬁmolfﬂwy @idYdgenB iheludi
fluoro-N -net hyl)-(fy\/ ( 3- net hyl -1@!4 n ago ' §_u " bUt -"8§/r"|mr%»tne i neglkzlr%tlﬂ as a

whi t el3ol PEENTHNSREN 409 wﬁﬁphedm DvB©ramBucii2. @Wl@p}sa,sphdﬁ)lde 8. @&cl‘ﬂdn'sthamnhﬁ,,

g 268.(?1) 1h$(a§1]ft Ir%el%)nw7 sgg‘ Qdc%%btnbe 90@%%“6 Gargga?(a)rbafn{q:; aytl_tuglow 1 H
3.94 (s, Snﬂrll)lotlc% 48cH Sas Qddﬂbrub?clrl‘ld(aﬁhon%’ﬂm Jemrt]blc?r?\ idarfificlhs m?to:'ﬁ)/cnﬂ ©4 (t,

3 H J=7.4 20 The conpounds of Exanples 2-15 were prepared according to
t he gener dactiipermecin ead eithrmewein; Bmﬂ platinpinecodrdimatimptamsexes such as cisplatin,

I?:I-i(%galejrgég éﬁ§{|ﬁ%9%xéﬁp|€ﬁ?& r%gl nyl ~am no) - 425 net hoxy- N
met hy2®enzenesul f onam de r WO 112/(1S9110 66 PCT/U 5111 /9317
(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 luprolide,
testosterone 5a-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 othef 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

(EGFr), platelet derived growth factor receptor (PDGFr), vascular endothelial growth factor



HNMR (400 MH z, d s-D M SO

: S 12.60 (s,1 H, 8.89 (s, 1 H, 7.95

(d,1 H, 7.91 '(s, 1 H, 7.64 (d, 1
3
3

: H, 7.31 (3 H m) 7.00 (d, 1 H), 4.04
(m 1 H)W(BOMM(IQ, 3 H, 3.48 (s, H)
{ES+) nml z) 442 {I\/H—l). 5 Exanple 3 5
H i ndazol - 6- yI) N~-
3[ (et hyI sur fonyl ) rret hyl ] phenyl }- 2, 4- pyrr m di Bedl amlne I—BSONOSN(/ N~C||:I|)3
S02CH3 8 12.65 S : S
8. 06 {d iecﬁﬁ or (};E?igg)(@herltl]qy tPNB@)gscI@eg@thf q::&sren‘qmggnt(qgr,arldﬂf 2; pnd@tl(qm 1

, 1.22 7 , 3H),
;’)87 s gﬁl_bbsule H)w?se Ln@naorhﬂdzf@) s@éﬁzisléycﬁﬁ ' erg%aﬁ)cnﬁ?@bﬁgriﬁch %EDODK% 1?‘d %BK4
.3- ({5-f | ubWebimprg net hyl ( 3- met hy! -
H i ndazol - 6-yl ) am no] - 2- pyri m di nyI } am no) - Ni sopr opyl - 4- met hoxybenzenesul fo
nam de O H O~-S~N~CH3 ~CH3 OV HNMR (400 MHz, ds-DMSO): S 12.59 (s, 1 H),
- 8. 83 , 1 4 :
5. 8% E"ﬁ . ||:|)|),Tl7e Q&n?@und]s bﬁforﬁruﬁaS ??ndlsa[% soTva % pffy{%logr | @r %gon% /
3.91 (s, doi3Hyss thewpf,(ase bGH)/edB)ﬂﬁ/e(amrtrcandel) aetn&‘.tg isd refit) of |Nﬁb(tEﬁ+oftll’féZ) =
470 (M
5| l(.IOI’|(;|) RFO%X W%?F%W Yl ORI -00-sriseisd s HaRy Wos arawimisIdenendest fat hy! -
1 H ndazovE@mlF)m&,.ﬂklpygelmlght edi am ne WO 112/0,91 10 67 PCT/C SO |
/93C 7 HNWVR (400 MHz, ds-DMsO: b 12.60 (s, 1H) 8.89 (s, 1 H, 7.98 (d, 1
H),791(s 1H, 764(d 1H),731(rn3 7.00 (d, 1 H, 404(m1

D 4! Ty 5 S lsitE o {tgum%%s)rodraw%%etcﬂmppgl drocohyfirmis (7 5na ™

Hind I lph janm de
Hsk;”MaZ?fﬁir‘é*i%@E&"é*oz%“ﬁM.@"'@‘ %'@y%*%%@%’é ﬁﬁ’ﬁ%‘*{ﬁo%"%“ﬁwﬁﬁr* o e

(br s, 1 fi§rivativesstieseofy feq) usegirosnedical thedppy, 7ar@ls pgrdiicularly)in the 6Bedtohent off) |

7.57 7.03 (d, 1 7.00 (d, 1 ,
3. 48 Ei 'Sﬁo)d?'sé’?‘é%a %‘gf’y%ﬁ;‘?"‘%'ﬂ%’%@"%ﬁ?t}v'ﬁyz 18 (s,( 3H);H)I\/S (ES+, (rrlz) o
456 (MtH) . Exarrple 7 15 5-fl uoro- N4-net hyl - N4- (3 net hyl -

H i ndazol - 6-yl )r Nz- [ 4- (et hyl sul fonyl ) phenyl ] -2, 4pyrim d| nedi am ne CHI
SOZCHES | N H he mappropnate VEGFR2 activity referred to herein is any VEGFR2 activity that

deviates from the normal VEGFR2 activity expected in a particular mammalian subject.

. 3.11 (s, 3 N), 1.ROT/USO/BBY": NB
-fluoro-N -net hyl -1 U4- ( 3- net hyl -

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 activity. 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 reside 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 a
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 example, 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



HNMR (400 MHz, ds-DMBO): ~ 12.68 (s, 1 H), 9.80

7.76 (d, 1 H, 7.66 (d, 1 H, 7.58 (d, 1 H), 7.3

3.48 (s, WO 60598005 (s, 3 H), 2.38 (s, 3 H: MS

WO (12/US911U 68 Exanple 8 N-(3-et hyI 1 H

I ndazol - 6-yl)-5-fluoro-N -nethyl -

3[ (et hyl sul f onyl ) net hyl ] phenyl } - 2 4 py?q m di nedi am ne H3C ~QZCH3 5

PCT/ USUL1/ ~93G7. HNIVR %400 MHz, ds-DVMBO): S 12.57 gbr S, 9.35 (s, 1 H),
92 (d ievgl ofjangiage i acﬁvn—ﬁ\gd@mn@ hayel;q)be Fbrmabito he ppnsniefedgmapploﬁrlaie (d,

J=7.8, 7.9, 6.97 (d, 1 H J

5 4) 6%8@“’(%}1@a%ﬁﬂ,{ﬁﬁerpz"eg?@?’,a”zlla.dbé‘g?qﬁas',"’%&ﬁf; 3.47 (s, 3H). 2.88 (m 2H).

.85 (s, 3H), 1.26 (t, 3H J = 7 6) MBS (AP+, mlz) = 455 (M+H). 10 Exanpl e

4- ({5-fluor met h

H i m(j}{azm ﬁ“arﬁ['?ﬁsrt Pﬁwwtf% 'aidﬁngrtﬂ%m R6jhnsls 28 rrastatingnmar! vleting, qr-imwﬁbn{m@o

Q/HZH) d7 gy@ﬁ%l?z ﬁbr&b 1e6p5e\(egfu? n anéWtre??rggr}t stdlic}rﬁgps rf;l%’ieglt(o( 9nre&ull_9epb\7EG%ﬁ6
(d, H)l H) , agth8ty. (I, partiehlar, 3hel @ofipourdts) of thedftedent iBldhtioMBal BBB, beli) in #he8
(MeH) . Ex

N4- et hyl - gn}g{rﬁ%}to Flcertfa@ FM50R) -Beste FHIthemarenihe sR@AgUDdS| of  the 3presnity | - 1

Ty Ust 11 roaetr RO A A oy MO et Wy Rgythin S csn )Y 3e’

7.89 (s, xhﬂ)mpthi‘rapks(amd rhdiefiion, 7an@for(lek, uskd Hp, restofdeffebtivnds of ¢e@bin (X)stihg H)

6. 95 4.29 (s, 3H), 3.98 (q, 2H), 2.86(s, 3H),

(s, 3&&1 fa'lH%* ?em%ﬁﬁ%fap%a@@'atr?ﬂz) = 471 (MtH). 5 Exanple 7 7

[ 4- ({5-fluoro-4-[methyl (3-nethyl -

H i ndazol - 6-yi ) am no] - 2- pyri m di nyI ~am no) phenyl ] N- met hyl net hanesul f onam de
HCH3 10 H N M Rh¢40mpMiids, of dbe preser8Mhventi®n b2e 580 (isefullinthe tR@atinént(c$,ond oN) ,
7.92 (d,

s, 1 H, 8.01 (d 1H),
1H, 7.01 (d, 1H),

(s,
6 :
((E§+, 20PaT/UR0 49477 ( MrH) .

OoN I FE AN

%no'?'(l. ’disZé)sEes:g3 a%f‘ljlttinlg r'?Painrr?élsG@hl(c%’are characterized by cellular proliferation in the
area of disorders associated with neo-vascularization and/or vascular permeability
15 including blood vessel proliferative disorders including arthritis and restenosis; fibrotic
disorders including hepatic citrhosis 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 mellitus,

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 physiologically

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 effective amount of
30  a compound of formula (I) or a pharmaceutically acceptable salt or solvate thereof, or a

physiologically functional derivative thereof,



H, 7.63 (d, 1 H, 7.28 (s, 1 H, 7.16 (d, 1 H), 7.13 (d, 1 H), 6.87 (d,
H, 4.29 (s, 2H), 3.47 (s, 3H, 4.14 (s, 1 H, 2.80 (s, 3H), 2.48 (s,

M5 wes/0senia) = 456 (MrH). Exanple 72 15 PCT/US(H/-I9367
oro-!Uz-{3- [(|sopropylsulfonyl)rret hyl ] phenyl } - NA- net hyl - N - ( 3- net hyl -
azol 6-yl)-2,4-pyrimdinediam ne H3C N\ / N~CH3 SOZCH(CHS)Z N HNMR (400
MHz, ds-DVBO): SlZ?O(brs,lH) 9. (s, 1H) 7.99 (d, 1 H, 772(s
1 H, 7.67 (d, : : 7355g , 7.18 (dd, 1 H), 7.01 (d,
H, 6.95 (d, A fﬂhefﬁswt(ﬁ thzmreseytsmve@ oosorowdgs the. ug ohe comgound.of3 (s,

1
3H), 1.21 X 112/ 0S9 US|
| H393c: 7 ;%rq'é’iag%oéMB%@&%MF%%}%?C&%&%P@Qﬁi/‘?r(sé"vﬁ%ﬁ%(eo% b Bhsiorodically
i ndgzol flmojnb)]airdemw]itﬂ&-tbwaom idithy Ip}epatatioh- cﬁfﬁaﬁ1hmlaﬂ)ﬁ@ﬂ2%m{l€€etrkbt§1eHNMRa( 400

MHz

H, 7. ?8 HP er ih”]fﬁ’“e#z%'sby(@aP&rOPI)'aﬂ‘-?VEgﬁR% aetivity. iy mg@ﬂeé§m@dment,7éwtl
(brs, 4 H)j,so,ziepécggeerl H, 7.02 (d, 1 H, 3.92 (s, 3H), 3.49 (s, 3H), 2.47

, 3H); ES+, r~n/z) = 422 (l\/HrH) 10 Exanmple 74

({5- fluoro 4- [ et hyl ( 3- rrethyl
in

|

5 —-
o C

1

dazol 6- yI )a di nyI } am no) - 3nmet hoxybenzenesul f onam de H3C

~ fn gt%ﬂsﬁ%“ 4 e HNGEENE A0¢enTion  Praddesiilo) usegofi 2. compoypd of 1
o Z?ﬁzﬂdﬂﬂ g% dfagae es%'c%v@%eéés%dsegﬂogf%&veg f‘f% &5 ¢ ool (2

3H), 3.55f¢nstiogH)derRatdve treredHn; tHeprepEBationof b medibamdrviidy .thExrpphes f5 and
16 recite the geperal ?cedure for the synthesis of conpounds of formul a
(1) Ak, <cheaﬁ@@@ﬁgn@i WNOYS Exanpl e 75 111r(3- net hyl -

H i ndazol -G yl)-1V4-{3-[ (et hyl sul fonyl ) net hyl ] phenyl -1, 3, 5 triazine2, 4-dia
mne trifluoroacetate WO 112/11a9110 71 H3C N O.. LOi\ / ~ S~CH3 N ~N \
"N'N1 / H The mammal requiring treatment with a compound of the present invention is

(s
4-
H-
N
H)
1

typically a human being.

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, VEGER, and/or 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 physiologically 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 accordance with the
invention by administration concomitantly in (1) a unitary pharmaceutical composition

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

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



PCT/ U5111/-493(7 r To a flask containing a magnetic stir bar was added 0.03
g (0.20 mmol ) of 3nethyl-1Hindazol -6-am ne and 0.060 g ( 0.20 mmol ) of

4- chl or oWo 22050t hyl sul f onyl ) net hyl ] phenyl }-1, 3, 5-tri azi REPUaANI/H9867and 2 nlL
of isopropanoi and the 5 resultant m xture was heated at reflux for ca. 16
hours. Upon cooling the reaction m xt ur;zta solid precipitated. The solid
was filtered and washed with ethyl acetate (2 x 4 nL), acetonitrile (4 m),

and et hyl et her %‘4 m_% and dried under vacuumto give Nz-(3-nethyll

H i ndazol 26S¢4gntirlmann f[f(‘ﬂﬁfﬁm%]ﬁu? eHyinistrsech {irst ﬁﬁ@g@ﬂ pther seegnd pf wige ners2, 4- di
ani ne hdeQ@h&e@Dé%l%ﬁm%&thloﬂ m G |hit| SorRihb e ﬁgwp%/ C18 RP-HPLC
using an 10 acetonitrile/water gradient al nirng 4 ri fluoroacetic
acid buffer. Concentratl ng the proper fractl ons gave 0.015 g (10 % of

NZ- ( 3- et hyl -

H i ndazol - 6-yl J” RpRths| isrﬁ‘ﬁ?th%ﬁfé*mpf?fﬁw inugtiop: thsrrelsyprovideds methadeofi theating4- di a
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M5 (ES+ 15, = V1-me -(3-me
H i hdazol C%mb?'jndl\f’f f{’ﬁ“ﬁ%:mmfﬁ @lfy ?@W? Phﬁhﬂﬂ ‘]%WEJ%JP'}“@“B' ‘@Ft”?’?té‘iei tr'iéte?f4 di a

m ne hydr o¢ner dhigodiiden e Bing £
flask contai rql ng a rragntgttﬁ)ecwgtl rro%l;r ng Oggﬁbdﬁg%\éfs Nu%’o 15 F@ on%_qN
di net hyl - 1naﬁp70rﬁ>diatﬁ‘0VE@:PémVEGFl%a21d/EGFRlB&rgTII(-Q a’wlvnvmlh) aoi)thtér ehnlbommelﬁt the

3 hyl. sul fon
! S0t Span ORI AR b St 6 eabmasipte EGPRE aRY A 2 artnitk. s idhrs.
Upon cool i HiRgnt e i X 1 I G7
sgl id pr eglﬁglot Iat ggl @%eﬂ;{gaﬁj dﬁl%% %?l%ae@?egaﬁ{r?%te\%aﬂnsjghé e Fﬁ-ﬁ pﬁly egééetﬁgt e (2
x 4 mL), ageushptaillke2 inhibitgr, al@tmjwé:hrm Cemhemd(szbfrfmymdmd) dr sadts, smmeas aracuum

}—I?i %id\égof) p@% @96 ﬁéf%‘o )\ft(orpgi vaghy«%’ thgrle?# 3PrreTFEra%¥y the disorder is cancer.

met hyl ] phenyl - 1, 3, 5t ri azi ne-2,4-di am ne hydrochloride as a |ight pink
solid. Sone of the peaks in the NVR S spectrum are broad at room
t enperdt ur e. Hé'atanﬁy\ftroaw@ctc%rtbcluwewpeak@tlphatthqt s wabvidede glo¢ wusd . ofHRIVR:

5751:2%85(gbr fgliq)o&u@ Bf %(%u‘ab[r)k‘?r sqﬁ_%%lyaacg of ph %wlgglgg)ly(fémcz%é_rbal d?’lV?éV? Bl}enéorp 3H),
2.47 (S, 3ithe IdM\zBre(tRi‘n 90a Ghedi@nfert Zot ise In Meatify 29di6Srderlinth . mamm@l (selid 1
H, 7.66 (s, 1 H, 7.54 (d, 1 H), 7.43 (s, 1 H 7.1 (m 3H, 4.13 (s, 2H),
3.56 (s, 3iprdep bying shargeierizesl By inapprapaate pROIOESESisT In) ore £mbogiment.. theo | n
Wh
oSt Cases it L SRIBRICR.AR) A & AOLALDRY f b S RbrBi sty e

Rever 26 PN&SERIHDIGHERY :&Swm‘/ehtarqﬂhﬂ dﬁktrodh’ﬁérﬁgtﬂ@@df&pp(dﬂﬂalfﬁ_@glogah|ctI§ct|mw 1321
ramof silica gel. The

phase chromat ogr aphy b %I ng .the solids on ﬂ
silica gel antS%?li‘P rqula{qq\éﬁ%% d&ddd!Fod aethtyorin 3 f!@ %roqrﬂhﬁﬁ*”m”ts?hlel%ﬁ f@éherand
eluted w trgbb@degtﬁk@épﬁ WE”Z‘ %ﬁw{or@ﬁ?@&fe Rl m]%l /ethyl acetate gradient.

As stated ove, sone of e pea int spectrum are broad at room
tenperature. Heating to 90 C produces peaks that are well resol ved. The
conpounds of i

| es. 17-20 .were rea rdin
procedures set gr%P'P?%é{Bg\‘?B of 4 Cﬁﬁ‘é’ﬁtﬂ‘ 8 g‘gméﬂf?dﬁ))l(ﬁ Sa&%éﬂlﬁ?"ésl YS‘OaIOQ'Ca”V
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HNIVR (dstsc:ordam MH@) 'the Bivedtiqrbrbys admm-rgtrat@n%or(dmml‘@ntlst ) (1)8.22@in{tsry 1
RS et Sompgiie et
H. 3.95 ( a"ﬁﬁ)%%a'wwpi)s'f'ﬁpo'm'%d'mg compolds & Wyt bispier Prnaieifshl”
compositions each including one of the compounds. Alternatively, the combination may
be administered separately in a sequential manner wherein one is administered first and
30 the other second or vice versa. Such sequential administration may be close in time or

remote in time.



PCT/LISO/-493C 7 1.08 (t, 3H) . At 90 degrees, peaks sharpen and peak at
3.13 resonates as a quartet. Ms (AP+, niz) = 454 (Mtl ). Exanple 78 5

N-[ 2- met W0 02305011 4- [ et hyl (3-nmethyl -1 PCT/US01/49367

H i ndazol - 6-yl)am no] -1, 3, 5-tri azi n- 2yl ~am no) phenyl ] met hanesul f onam de 3
HNVR (dsDVSO, 300 MHz): b 12.60 (br s, H, 9.6 (br s, 1 H, 892 (br s, 1
H)y, 8.15 (br s,lH) 10 7.67 (d, 1H) 52(br s,lH) 739(1(3r s,H)lH)
7.34 (s) 1 2.89 (s, 3H, 2.14 (s, 3

HNVR Ed?le\/Sg) é‘wdﬁ/ﬁﬂh's Bﬁvm‘f'%m@brbegnadf by a vayiedpo( methodsyinclgding (s,

i ||:|)|) g ggtaﬁ&,rd%h@rlastr 7A°hy(pgevu%u h?def‘zp ggl §b|eWOI}tﬂB§ (quveﬁh{%)rev?u 0 (S

.3H). M5 (Mfmednma)mmg m:ﬂess(omrl w:slelihﬁilﬁTt?drﬁllestlﬁa]ﬁlvé\ggndfeltdwtheltlbﬂrrze(tlaodgﬁfr@sﬁt .
H i ndazal - - (et hyl sul f on pheny 5-triazine I am ne
N~/ N~CRB t%i%’ ‘%ﬁ@% ipe ¥'F coRppoubggar ths VRN iRTRatedRBPMES @O0ETking00 M
-Hz) §1@x3418p|é5brs,1|—|), 9.82 (s, 1 H, 836 (s, 1 H, 830 (s, " 1H,
791(d 1 , .75 (d, "1 H, 7.50 (d, 1 H, 7.43 (s, 1 H, 7.33 (t, 1 H),
7.07 (d, 1 H) 3.57 (s, 3H), 2.54 (s, 3H). Note: at roomterrperature, t he

S02 ! 0 t 90C, th
20300 oroup 1 EARAVER Gharded i thulo i DR M\AT Bl manBereraatd mqhgd?
WO 112/ 05 A

o L1 ey i ot bt RIS b, s v
e /0

hydr ochl oﬁqha@es Geper Mv@msqhemewane 1|Id}$trated~ﬂ}rl‘lg MrP@[:’erSGﬁfder&G‘ﬂ) HNVR
(7d§5 ﬁUHqCISfeg%grtvsed) 1'1haH)such] Sﬁ%n@tﬁ ar§|_585|?y73 got@we 1b24|:%he 7kl lesarjL tPD
3.56 (S ﬁlébare%o'iﬁpduﬁds %H)’@rr%lepa) (lﬁelucﬂhﬂ coNEo&rEo@ fmnmxla‘(llﬁg%d((rwl) it {0

Exanple 21 recites general procedure the synthesis ounds - of
formul a (RO ampg(uzm,i thmrreahh ofvthe @cfltd:mdixtim]:rﬁtmdzt?eldﬁ, iB-i§ fnell[ tnr&iel'smod that

.d

(o st a s TR st BT bier o o s JRLASLVET SRS Wl QR R
accordance with general principles of chemistry. Protecting groups are manipulated
15 according 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 synfhesis 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 stereacenter exists in compounds of formula
(I). Accordingly, the present invention includes both possible stereoisomers and includes
not only racemic compounds but the individual enantiomers as well. When a compound 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 displacement reaction at C4

with an appropriate aminoindazole (A) to provide the 2-chloro-4-arylaminopyrimidine



H ~I N "NH20 To a solution of Internediate Exanple 9 (200 ng, 0.535
nmmol ) and 3am nobenzenesul fonam de (92.1 ng, 0.535 nmol). in isopropanol (6
m) was sddexsdigr ops of cone. HClI. The m xture was heat eBCTASOEIBEN
overnight) The m xture was cooled to rt and diluted with ether (6 m).
Precipitate was collected via filtratiop and washed with WO (12/11s11111
75 PCT/US(I1/~93G7 ether. 3-({4-[nmethyl (3-nethyl-1

H-i ndazol - 6-yl ) am_no] -2-pyri m di ny| } am no) benzenesul f onan de was isol ated
as off-\/\hp?ré%é%ﬁ? in@]-(ﬂg! ﬁémpouwsmf@%da Mits, wheeiveey '8 malrqen( Iar ferther H)

9.54 (s, & 5 . 7 d ] = . Hz, 1. 7.78-7.81
H). (7'5403}1(5'??;@61 ﬁé?%g%%%ﬂed( %ﬁp i\b@ a%'%ﬁzpﬁalﬁeﬁ ,ar\a:ia_rﬂn’n'éi)?(%zto( Br,ovlﬁie:th _m4
Hz, 'S lceippolbnd8df (Fdymdla=(1f, Whkikin X4 Hy ,hydrdykn( Aitedtdtiveld. B} €Smpotits JYS

(ES+, rdz}: 41@ ?mH@ Unl ess ot herw se indicated, the conpounds of Exanples
22-37 and B e waersin faiseaotalytseatinn ghlowpyrieidjen 8r ial treatest withraist-s@yl-f or t h

.above &n . Rt t hydrochlorjde salts, of .these

exanpl Ses %?g%bgtaetzjﬁbl ayfll:éobtgt Al ne ?‘%gaﬁéqgﬁpi %fcej%‘ei'ﬂdefzﬂlg (%Shee(’iﬁ)g}‘i mF%ené%ve.

I'n certai alkglaties untievgandmd @oRdIIY@NAREGHHs tie NSQIGL-2-chiRopyri@line DTRMIAH sas

its free base by partitioni ng wth an organic solvent (e.g., ethyl acetate}
d

and an aqiiéatsd Witk an(@ylgminggldawssindan {ashion cardboveate provide tiel tonmunedaxfi | v

t illed in t t that the. synth f th |
o PT toe SHPRE, MbiafR: 1o Gofidra' IR casehioBilitattn J0C espRaors otiar oup
Xa, the nailyrRciitatediie hhelefshReemédiered@ionl kit Blel MGLATENLOWNRSEUHSE FliySher

described in Schene 2. The NVR data characterizing these exanpl es describe
ei t hek0t hexppsed tor BARIJICHtp @ffordethesigsieedfeduct Exanpl e 22

| Uz- [ 5- (et hyl sul fonyl ) - 2-met hoxyphenyl)-1V4-nethyl -1V, -(3-nmethyl -1

H i ndazol -6-yl)-2,420 pyrim di nediam ne HOC Nv / NCH SQZCHZCH3 N Me HNWR
8 12.74 (SCHEMA)7 9.10 (s, 1 H), 7.85 (d, J =6.0 Hz, 1 H), 7.81 (s, 1 H,
7.79 (d, J =8.2 Hz, 1 H), 7.46 (d, J =8.6 Hz, 1 H, 7.41 (s, 1 H, 7.25 (d,
J=8.2H, 1 H, 7.0 (d J =86 H, 1H, 578 (B, J =6.0 Hz, 1 H, 3.99
(s, 3H), 3.51 (su 3H, 3.18 (q,\J a{ & Hz, 2H), 2. BH), 1.09 (t, J 25
=7.4 Hz, 3H); M5 (ES+\ nfz) = 5] b2 (MtH) .. WO S9KL0 76 Exanple 23
PCT/USII1/-t93(7 N ,péi\yl-N'-(‘- ey 1 A N
H i ndazol -6-yl)-Nz-~3-[ ?rret hyl)e{ul fonyl ) fret hyl ] phe’r‘FyI -A y m di nedi am ne
H3C N N/ N~CH3 SOZCH3 H N P

7.85 (d, J =6.1 Hz, 1 H, 7.81 (s, 1 H, 7.78 (d, J =8.5 ek H, 7.65 (d,
J =8.1 Hz, 1 H, .37 (s, 1 H 7'1554£t’ J =7.9 H, 1 H), 7.00 (d, J =8.5
Hz

Hz, 1 H, 6.89 (d}d =X BXHz, 1 H), 581 (d, J =6. Xty 4.27 (s, 1
H, 3.49 (s, 3H),N2.B6 (s, 3H, 2. A93H): M8 NE Z)x,= 423, 424
(MrH) . 10 Exanpl e P2 N — N N Q,

X2

/
H,N H X3 H
H XN 2 Q,

| a Oy
4
P NAH

~J 5 WMNMR 8 12.70 (s 1{H),[9.24 (s, 1 H),

N~ Tl H

1
B C Formula ll (X4 = H)



N-i sopropyl - 3- ({4-[ net hyl ( 3- et hyl -

H i ndazol - 6-yl ) am no] - 2pyri m di nyl } am no) benzenesul f onam de O H CH3
O~-S~N~-CHYVNIZ0S@HM3 N HH NMR 8 12.84 (s, 1 H), 10.26 (BCT/USH)493@. 39 (s,
1H, 7.85 (d, J =6.5 Hz, 1 H) 7.83 (d, J =5.0 Hz, 151 H), 7.72 (s, 1 H,
7.57 (d, J =7.4 H, 1 H), 7.48 {s, 1 H,,7.47 (s,1 H, 7.05 (d, J =8.4 Hz,
1 H, 590 (d, J =6.5 Hz, 1 H), (s, 1 I—ﬁ 3.54 (s, 3H), 3.25 {septet, J
=6.8 Hz, %6‘5’??/!@2%51 (s, 3H, 0.95 (d, J =6.8 Hz, 6H). Exanple 25 20

N-cycl opr {4-[ met hyl (3- et hyl -

H i ndazol - 6-yl ) am no] - 2pyri m di nyl } am no) benzenesul f onam de WO
112/0S91111 77 HBC N1 ON/ N CH3 O-l~~ HI N ~J PCT/USII 1/ ~93G/f HNM R 8
12.72 (s, 1 H), 9(157(3 1H, 857(s JxH) 785(d J =6.1 Hz, 1 H),

7.80 (s, 1 H, 7.78 X, =5. 2 Hz, 31H) 7.37 (t, J =8.1 Hz,
1 H, 7.29 (d, JE7JY 1 H, 700(dN{ H, 5.79 (d, J =6.1
Hz, 1 H), 3.51 (s,N '§4l(aaozson) 2;

fQ 9 .5% 0.30 (m 5
4H). Exanple 26 H 'kﬁﬂw ge %X)
N~-et hyl - Nz- [ 5- (et hyISU|f yl)-2- met hoxyphé’t‘ﬁrl N (3-met hyl -

H i ndazol -6-yl)-2, 4pyri gdi am ne HOC / | c]CHZCHS N SQZCH2CHa \ |
N 10 , oMe HNVR 8 12.70 (s, 1 H), 900(31 ,778(s 1 H, 7.76 (d, 1
H, 7.74 (d, 1 H, 7.4B(d, 1 H), 7.33 (s, 1 &*=M 22 (d, 1 H, 6.92 (d, 1

AN

H, 5.57 (d, 1 &), 4.05 (q, 2H), 3.95 (s, 3H), X343(s 3H), 3.12 (q, 2H),
1.14 (t, 3H), 1.06 44 3H; M5 (ESHq, nz) :485 X4 5 Exanpl e 27
N-[ 3-( 4[rrethyN3 hyl ;1 H Q,
H i ndazo -yl ) aMi no¥- 2pyrii m, di ny r~0) phel ’s‘ulfo m de H3C / \
N~ | N/ N CHo 'S H\ Typ N MR 8"{2 66 G aa24 (s, 1
H, 9.16 (s, 1 H9"Y. p//’& J=5.94z, 1H, 7.74 (d,|J//t8.
N~ el NN H
Q,
D (X, is not H) (] Formula 1l (X4 is not H)
5

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.  5-Fluorouracil (2) is converted to 5-fluoro-2,4-dichloropyrimidine (3) by
treatment with POCla. The remaining steps in the synthesis of compounds of Formula (1),

10 wherein W is C-F, are parallel to those described above in Scheme 1 andfor Scheme 2.
Compounds of formula (Ill), 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.




201 H, 7.65 (s, 1 H, 7.42 (d, J =8.3 Hz, 1 H, 7.33 (s, 1 H, 7.04 (t, J
=8.0 Hz, 1 H), 6.95 (d, J =8.3 WD 02/0S9110 78 PCT/U SO 1 /-193( 7 Hz, 1
H, 6.67Walp2ap9ed. 9 Hz, 1 H), 5.71 (d, J =5.9 Hz, 1 H), 3PaWUSBY4936™H), 2.92
{s, 3 H, 2.46 (s, 3H); M5 (ES+, mz) = 424, 426 (M+H). Exanple 28 5 N - f
3-[ (i sopropyl sul fonyl ) net hyl ] phenyl } - N'46rret hyI N -{3-nethyl -

H i ndazol - 6-yl)-2, 4pyri m di nedi am ne CH3 SO2CH(CH3)z HN MR 8 12.88 (s, 1
H) , 1037]?%%7;—0 7.86 (d, J-65Hz 1H, 7.82 (d, J =8.6 Hz, 1 H),
7.67 56(d J—79Hz 7.29 (s, 1 H, 712(d J =7.3 Hz,
1 H, 7.05 (d, J =8.@ ,595&0(d J—65Hz H, 4.38 (s, 2 H,
3.55 (s, 3 H, 3.86 eptet : sx3H) 1.26 (d, J=6.8
Hz, 6H); I\/B(ES+d\rr&g‘§ (\K%y« ):‘:/

| VL-{4-[ (isopropyls I)rrethyl]p ms‘n - et yI

H-i ndazol - 6-yl) -2, 418 pyri mi di nedlam"he ~SOZ£2H(CH~)2 NMR 8 12.87 (s,
.1 H), 10.21 (s, 1H),2785(d J =6. 2, Hz, 7.83 (d, J =8.5 Hz, 1 H),
7.57 (d, J =8.1 Hz, 2H), 7.49 (s, 1 ,730(d J-85Hz 1H, 705(d
J =8.1Hz, 2H), 5.§8 (d, J =6.2 Hz, 1 H), 4x39 (s, 2H), 354(s 3H), 3.14

(septet, J —6 3 Hz, 1 , 51 (s, 3H) 1. 26 X6.3 20 Hz, 6N), M5
(ES+, mz) = 451, 482 . Exanpl g,30, <
NI-[5(|sobutyIsqu At ho enyl -IV (3“menfiyl - 1 q,

H-i ndazol - 6-yl ) - 2, &pyri gi dilnedi a WOXE 12/ 89410 HI9_Q Os, I SI ~CH~ N /

CH3 H Owe PCT/11S(11/~93 MR (400 MHz, ds- DIVBO)|8 2.2
and J=6.42Hz), 8.0
H

(s,1 H, 875 (dd,1 H, J=2% .
7.87 (br s, 1 H, 7.77 (d, ,J=2.85Hz), 7.54 (d, 1 H "'J—8Q74Hz) 7.47 (dd,
1 H J=2.14Hz and J=8.56 é—lz), 7.23 (d, 1 H, J=8.65 Hz? 7.16 (d,1 H, 5
J=8.56Hz), 6.33 (d,1 H, J25.71 Hz), 3.94 (s,1 H dem=¥ 00 (d,1 H J=
6.42Hz), 2.39 (s,3H), 1.97 1.90 (m 1 H, 0.87 (d, 6H, J=6.78Hz), MS
(ES+, M 2) 467 %MH—I) (ES-,mz) 465 (MH).

ompounds of Formula (1), wherein W is N, can be prepared according to the

5 synthetic sequence shown in Scheme 4 and further detailed in the Examples section
following. 2,4-Dichloro-1,3,5-triazine (4) is treated with an arylamine C in a suitable
solvent (e.g., CHsCN) to afford the a chlorotriazine E. Compound E is further treated with
arylamine A (Xs is H or alkyl) to provide the compound of Formula (Il). Compounds of
formula {I11), wherein W is N, can be prepared by using 2,4-Dichloro-1,3,5-triazine (4) with

10 appropriate adaptation of Scheme 10 following, such adaptation being within the purview

of those skilled jn the art.



Example 37 N-[3-({4-[nethyl (3-nmethyl-1 Hindazol -6-y!)am no]-210

pyri m di nyl } am no} phenyl]acetamde HNM R 8 12.70 (s, 1 H), 9.79 (s, 1 H),

9.15 (s, W0 &d95917m099 (s, 3H), 7.95 (s, 1 H), 7.82 (d, 1 HPCTUBBI/H9He7 1 H),

7.41 (s, 1 H, 7.40 (s, 1 H, 7.04 (dd, 1 H), 7.01 (dd, 1 H), 5.76 (d, 1

H)y, 3.48 (s, 3H), 3.33 (s, 3H), 201( 3H); M5 (ES+, mz) = 388 (MtH). 15

Exanpl e 32 N-[3-({4-[ethyi(3-nmethyl-

H i ndazol m noj - Z- pyri m di nyl ~am no} phenyl ] acetam de H O HN'CH3
SOEMES

WO 02/ US9 ¢ PCT/ USUL/ ~93G7 HNM R 8 12.67 (s, 1 H), 9.73 (s, 1 H),
9.09 (s, 1 H, 7.76 (s, 1 H, 783gd,1H) 774(,1H),734(s 1 H,
7.32 (d. 1 H, 6.45 (d& 1 H, .4 @d 2H) 5 66d, 1), 3.97 (q, 1 H),
3.47 (s, 3H), 3.33 . (Syy3H), 2.1 %N 0402 (MHH). 5
Exanpl e 33 | U--(2- msthox -5-+f yn (k

[ (5- net hyl - 3-i soxazol yNy mét hyl ] sul t;onyl ~pheny| | N yl 1

-H ndazol - 6-yl) - 24pyr|md|ned|amraeHNMR(4 MHz ds-DMBO) 8 12. 34
(br's, 1 H, 9.63 (br s,1 H, 877~ 875 (m1 H,80 o (d,1 H, 10
J=5.79Hz), 790(br s 1H), 7.78 (brs,1 H), 7.41% J 2.12Hz and
J=8.61 Hz), 7.24 (d Y=8. 75H), 7.19 (br s, & 8 (d, 1 H,
J=5.93Hz), 6.14 ( 8?4(5 AN &98(3, 3 2"4(3 ah,, 2.34
(s, 3H), MB (ES+, z),k Ex 2 34—15>2- Ket hoxy-13- ({41 (& et hy -

H i ndazol - 6-yl ) ani nd] - ﬂpy |n'f*d| nyl¥a no}{ber~zenesu| f onfm Ye QZNHz Ove

HNVR (400 MHz, ds-DMBO) 8%12.28 (Br s, 1 H), 9.56 (br s, ~NE~w2 (bros,
1 H, 802 (d,.1H, J=5F71 Hz) , 7..87"(br s, 1 H, 774(br K H, 7.55
(d, 1 H J=8. 74Hz) 7.43 (d, 1 H J=8.03Hz), 20 7.17 Ffemplafi3 (m 4H), 6. 32
(d, 1 H J=5.89Hz), 3.91 (s, 3H), 2.39 (s, 3H, M5 (ES, mz) 424 (NMH).
WO 02/ OS911U sl Exanpl e 35 PCT/ USOL/ . 193G7

The aniline moieties of Formula (I] depicted as structure C in Schemes 1, 2 and 4

5 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 (1) of the

present invention,

10 As shown in Scheme 5, the appropriately substituted meta- or para-NO:
'. benzylamine can be condensed with an alkyl- or arylsulfonyl chloride under suitable
conditions (e.g., triethylamine, CH:Cl2) to provide a sulfonamide F. The NO2 moiety of F

can be reduced using SnClzfconc. HCl or by hydrogenation (e.g., 10% Pd/C in methanol) to
provide the desired aniline. Other embodiments of the present invention can be derived

15  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

with Na:50: in a H:0/dioxane mixture. Treatment of H with SOCl2 (cat. DMF/CH:Cl2)
provides the éorrespondi|1g 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

20  fashion as described above in Scheme 5.



111 -[5- (i sopropyl sul fonyl) - 2-nmet hoxyphenyl ] -1 V~-net hyl -1 U4- ( 3- net hyl -

H i ndazol -6-yl) 2, 4-pyrimdi nediamne O ~CHs O-S~CH 3 Ove 5 "H NWR (400 MHz,
ds- DMSO) W8 @s9mo(br s, 1 H), 9.03(s, 1 H), 7.83-7.79 (m PHUSOIM93& (d, J =
8.4 Hz, 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 W48 3.95 (s, 3H), 3.47 (s, 3H), 3.24
(m 1 H, 2.45 (s, 3H, 1.11 (d, J = 6.7 Hz, 6H. M5 (ES+, mlz) 467 (MH).
10 Exanpl e 36

~-[5- (et hyl sul fonyl ) - 2- net hoxyphenyl ] - NA-i sopropyl - N - (3-net hyl -

H i ndazol S6K¥ME-2, 4pyri m di nedi am ne HS SOzCHZCH3 OV 15 HN MR 8
12.69 (s, 1 H, 9.18 (s, 1 H, 7.78 (s, 1 H), 7.76 (d, 1 H, 7.69 (d, 1 H,
.7.57 (d, 1 H, 7.22 (s, 1 H), 6.86 (d 1 H, 6.82 (d, 1 H, 526 (d, 1 H),

5.24 (m 1 H), 4.28 87 (s, 3Hg, 44(s 3H), 1.31 (t, 3H),
1.08 (d, 6H): St Ny E%i"fﬂs Néa“rz*rpg’& 147’ 2 . Tebi
-H-indazol-6-y|c2 -rrethyl NZ- { 3- h'i' Iforfy-lg-)ﬂm Wm‘yl} 2, 4pyrimd
i nedi am ne MNAD (127 (1S9111) 89N N N~CH3 SOz CH§ N H

PCT/ US( 11/ ~936 AmdiNvRraf 400 MHz, ds- DIVSdf 13.15 (br s7 1 H¢ 9.25 {br s, 1
H, 8.40 (br s, 1 H), 7.87 - 7. 80 (m H) 7.66 (d. 1 H J=9.74Hz), 7.47
(s, 1 H, 7.13 (t, 1 H J=7.90Hz), 7.04 (d, 1 H J=8.33 Hz), 6.89 (d, 1 H,
J=7.34Hz) scBe®fE £d, 1 H J=5.93 Hz), 4.29 (s 2 H, 3.49 (s, 3 H, 2.88 (s,
3 H, MS5 (AP+ nfz) 409 (MtH). Exanple 38 10 N -(1, 3-di net hyl -

H i ndazol -6-yl)-1V4-net hyl -1 UL-{3-[ (et hyl sul fonyl ) net hyl ] phenyl } 2, 4-pyrim
di nediamne HBC N ~N / N~CH3 SOzCH3 H3C 1 N To a sol ution of

N - et hyl -! V~- ct 1 Na,S04 SO,Na  SOCI, S0,ClI

H i ndazol - 6-yl) -{3((methyTsul f rrethyl]ph'erryl}-yrlmdl nedi am ne
(Exampl e 23) (a3 mg, 0.92 mol) b, (4 M) was o.u zC03 (600 nm,
1.84 mmol) fol 'owed liyetdcosbemet hane (64 Hil , 1.02 mmol ). “The i xture was
stirred at rt overnight. The m xture was diluted with 15 water and
extracted with EiNge. The gaMse, NRaR © Fee\ReBmeaS olpkirne, dried over
MyS04, filtered-amd>evap d. Plrificat+en of@ﬁ?\gr oduct by prep TLC
provi ded 260 ng of MN4- ((; di net hyl -1

H i ndazol - 6-yl ) - 11f"' - met’hyl - N2l { 3- [ ( net hyl sul fdnyl ) me€hyl |

h 1}-2, 4- L ,
nE6” (a2 BY G TR sy bRof SRy YiHine PRIk R O o8 psebulh
(d, J1& 718 piepardtibh of CodBofrals of Fo)mulZ.(11.5 Aqtappdopriate 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
' 1. oxidation
©/\m RISNa @(\s& 2 see Scheme 5 ©/\302R1
—_— Rkt
O,N O,N H,N
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  chlorosulfonylation under standard conditions to provide the expected arylsulfonyl

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



.8 Hz H, 7.02 (d, J =85 Hz, 1 H, 6.89 (d, J =7.8 Hz, 1 H,

d, J .0 Hz, 1 H, 4.28 (s, 2H), 3.92 (s, 3H), 3.49(s, 3H), 2.87
3H) “z)mz&h@u,u 3H. M5 (ES+, mz) 437 (MtH). Exanpl e 3BCT/US01/49367

(2 -di nmet hyl - 2Hi ndazol - 6-yl )-N4-net hyl -1 11 z-{3-[ (net hyl sul f onyl ) et hyl
]phenyl ~2S 2,4-pyrimdinediamne WO 142/0S'| | 111 PCT/U SO 1 /-19317 83
H3C H3CN\ ~ N/ N-CH3 SOZCHa /1 N To a solution of

N~- et hyI er( K‘ﬁ’ |

H i ndazol * -y|25%p ”{3%-’[ %‘%deﬂ%%ﬂsstﬂﬂrBY{?z‘F)t?Fe?WF‘i BRURG C. o Aisp i tha wynkhedis & ne
(Exanmpl e 2ehpdutd9 ofBernf19g).mmol ) in DVF (4 m) was added CsaC03 (600 nyg,
1.84 mmol ) foll owed by |odorrethane (64 5 ul, 1.02 mmol). The m xture was
.stirred at rt overnight. The m xture was diluted with water and extracted
wth Et § Bg@ rgani c | ayer was washed with brine, dried over MyS04,
filtered ﬁyc'{ A%orat ed. Purification of crude product by prep TLC provi ded
-120 ny OMe

Nd- (2, 3- di met hyl - 2H- i nfi¥%ol - 6-y1 ) -

- U%ciéf)ﬁ%( me hyl suI fonyl ) net hyl ]

phenyl - 2, 4- pyri Mt m neC,SOhI N (s 1H,
7.84-7.86 (m 10 2H) 4 (d—F= 1H)——7—>64(d .9 Hz, 1 H,
7.42 (s, 1 H), 7.18 = 7.8 Hz, 1|—|) 6.85-6.90 (m 2H)¥ 5.81(d, J =

5.8 Hz, 1 H), 4.23 (s, 2H), 4.04 (s 3H) s0,8+ 45 (s, 3H), 2.85%,('&, 3H), 2.61
(s, 3H. M5 (ES+, mz) 437 (M+H). Exanple 40 15
IV - (2 3- d| met hyl - 2H-i ndazol - 6-yl ) - Nz- [ 5L( et hyl sul fonyl ) - 2-Gret hoxyphenyl ] - N
4-met hyl 2, 4- pyri m di nedi am ne HyC H3CG-N N/ N-CHS SOzCH2CH3 / | N Owe This
exanpl e was prepared using procedures simlar to those of Exanple 39. 'H
NVR (300 Mz, detMRO) 0@9Qtslﬂ<ﬁe(s¢nthéswoﬂ-oﬁeHénlhﬂres“Bf’ st7uc$@re((§itha@ are @selulHﬁ 1
H),779781m2 47 20 7.50 (m 2H), (d 1H,

95 (d, Jhe=p@paratign of qqywpogmglof(ﬁbmww: 6. TiheHpara- mﬂ)\pstmn(nsdem kbn b4. 03

6.
(o 3 0 ptodtal & gheflben, i 2 Shneht Bt Boucnid susBgRith S A ayednd®,
PCT/ Uﬁ§ | 1/prdv9ﬁ§¥helpl{e4wn§ﬂﬂ'ﬂféxbl an Qetftarﬂ -chéed; 6Ffétvtin is 3killed in the art w1|| reco n%e\:/e c

H i ndazol - 6-yl ) am no] - 2- pyri m di nyl ~am no) phenyl [ - 1pr opanone 0
HNVR (400t|M’éIzthedsalﬁ)NEF(b)en8|SlJJﬂd215\l(ct:an g derikd Wyl aldlaibn of, the Hpra- ﬁlegﬂ)xﬁ/br s,

(or s, 1 Ryomngypcanlon pith g il Bghtonof jyfet afows y aifencig,

2033( l(\/lil—l) ml%" %nxﬂggg(fe?rmt?ano%"{)o prévide theSmetHakyniBo&iohPPS : MSRbxyrMroduFFSe Pm z)

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

15
SCHEME 9
OMe OMe OMe
ROH
PBu, NalO,
—— e
or
0 mCPBA
or
O~
0Os0,, NMO =S
Y ~R ¢ /] R
M N (o ¢
O
OMe M
NH,NO, SnCl, Qe
TFAA O,N con HC! H,N
THF diglyme



4-met hoxy-N-[3-( f 4-[nmethyl (3-nethyl -
H-i ndazol - 6-yl ) am no] - 2pyri m di nyl ~am no) phenyl ] benzenesul fonamde HN M R
8 12.87 @ oxoskhipo 10.22 (s, 1 H), 7 85 (d, J =8.5 Hz, 1 HpCT/OSMBoger, J =7.2

Hz, 1 H), 7.69 15 {d, J =8.8 Hz, 748(s 1 H), 7.42 (s, 1 H), 7.25
(d, J =7.7 Hz, 1 H), 7.04 (d, J—88H§0 702(d J=8.5 Hz, 1N,
6.80 (d, J =8.1 Nz, 1 H, 5.89 (d, J 3.77 (s, 3 H), 3.50 (s,

3H), 2.51 (s, 3H); M5 (ES+) mz) = 516, 517 (M+H) ’Exanpl e 43 20

4- met hoxy- N- et hyl - 3- ({4-[ (3- net hyI -

H i ndazol - 6-yl ) am no] - 2pyri m di nyl ~am no) benzenesul f onam de WO

02/ 05911U 8S SO02NHCH~ N\ H Owe PCTI|JS01/~93(r7 HNVR (400 MHz, ds-DVSO 8

.12.31 (s, 1 HSchemsA depicks ke, syBtiwRis (o$ compb{)nds&f%rmdlajﬂlﬁt AJSEEE)sth]Jt&dZQB—, 7.89
br s =8. 56Hz 7. 36 1 H,

5 =8. 38Hz)'mr?' 920%67 zzm(dﬁzg%s H?'ky'git‘% by 7aq5ar(nﬁ3pr a%w'@g dageftH,(E-g--

-J=5. 89in)trm?etﬁﬁoio‘fnurﬁ"‘&traﬁoﬁgb&@te ?@ﬂf%gxéﬁ rﬁ%tr%orébo]rafé, 884'2‘@ halM@) t\P+,
miz) 440 (M+H). Exanpl e ST(3

H i ndazol prewylt )tbézNQAa|[<‘(lmtihytrsmblﬁm1wR) erbyﬂrdranf lthen oitrodgrpup masthigrsydnydand no] ac

S o1 H Gnadig ephipnCly gitple asios WP, Fethindoapiorhs Gbsy, 1

, 7.78 i ith! 241 , 7.03
(H)dd, J = @g%WGE% W%&?ﬁﬁg@?g@b@thﬁ ésd'%@?m}yt%g% ﬁéo,v‘“% ﬁﬁe, ngb@yﬁé,'d@ﬁ?; 4. 37
(s, 2H) /Xlkﬁétu@rspfBid)blsaZylﬁhu(lsnitBig&n uh&r(alﬁ&ﬂpnafezélkﬂdlt&n(ddhﬁi}ﬂonﬁ@rﬂ“el 45

2- t hox di nyl ~( 3-

1 it or Cagrs DM afteldsalrmepl HeugtidsrBomm séqﬂngqnfgosegémﬂw
E)CI/ 2301/ap%$§;7nate|{7|s@tl)slt\.‘ﬂtuﬁe§%F?QHMA'%POS@@?Wa&gﬁé‘&érrﬁ@ﬁ (i§). 7 o (3 935 (:d1
8.5HziH) 7.52-7.49 (m 2H), 7.29 (d. J = 8.8 Hz, 1H):703(dd J =
8.5 H , 5.80 (d, J =5.9 Hz, 1 , 5.08 , 2H), 4.00 , 3H),
3.22 (q, gC)#"f’fiaHz 2H) , (2.51 (s, 3H), 1. 12H%t, J= 7.(2 Hz,H)3H). Ns(?Es+,H)
mz) 478 (MtH). 5 Exarrpl e 46 1. NQ, group '
reduction
2 q , X
a ing a SN :,N—Xz
X, \X1 N & P " N
ON N’N ON \NIN_XZ i f\i\'
2 H 2
Q \N/km s

:laksy?aﬁng agent (X,) i©:< ﬁ[ )j/\:E
Q Q H

Q

Formulall

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

the assigned structure of those compounds.



[ (3-nethyl -

H i ndazol - 6-yl) (2-{3-[ (et hyl sul fonyl ) net hyl ] ani | i no}-4pyri m di nyl )am no] ac

etonitri mo éB3BINO~N / NNnCN S02CH3 H/ ~~/ \N- "N H 10 ' PCNUBR/3€0 M Hz,

ds-DVSO) b 12.83 (br s) 1 H, 9.53 (s, 1 H, 7.96 (m 2H), 7.86 (d, J = 8.4

Hz, 1 H, 7.62 (d, J =84 Hz, 1 H, 7.%47 (s, 1 H, 7.26 (t, J =7.8 Hz, 1
7.04-6.96 (m 2H), 5.76 (d, J =5.8 Hz, 1 W, 5.02 (s, 2H), .4.39 (s,

2H5, 2.90 (s, 3H), 2.51 (s, 3H). M5 { )@E‘m EFZ) 448 (M+H). 15 Exanple 47
4- met hoxy- N- net hyl - 3- ({4- [ met hyl ( 3- net F

Hind | - 6-vyl I 400
4 a0l -1 D aphe M | R SO 20N £
.3Ic-i|) J?_S?Z&nﬁﬁes( mel_DQcH)s;steﬁtMHW th@se(used 2Ih1)the6co®?ermcbrad Ele&tl‘ﬂic Htteraiurél:,%fo(rg 7‘1;»
( 5.0 Hz, e \foe é@!ﬂa’n?f ?’S %ém'ﬁ('wmfiemgw(/\éogpfé// 9rS§'1e.Ld0‘8’W‘E£5nB¢4’/@9’@r‘E’/
~PC'I' / U / t -

H i ndggz)(l)l fﬂ&&lzglgm( ﬁ%f]pﬁzmpewiﬁl(lgﬁt%wﬁ%eéo tbern%tg)rﬁ“gatlolqg arle\l\ge)'neﬂ&_l{gq tRl /

CO\IHz ~N demglﬁtwamm @S0 Orent ks, \Adbﬂ;@h%@)sstb’ﬂdf?t(?be{lbrths L(’Lori*ﬁ)gureﬁlo%umsss 1

, 7.89 7.69-
(s 1H, ggﬁ \@ls? tﬂ,ottgd HZUq_ﬁzssl_%thgr@llfed no’gzd ag sgarqug Ta'i_q)' ls5wgr§ @Q]tamjzal_%O@ Hz |
1H), 3. 50c&uﬁme?d"9l su?ﬂﬁ@s GRd u%é’@ wd}@u( ERther Wufikicatfsh. ( Mddicafrsaime! ®18Wing0
3- met hoxy-4- ({4-[ne 3- et hyl -
H- i ndazol abbrywaata@nsnnw Qtpyﬁedrm dhmgbda}‘rqwlnsraoyitbbnmmglrmﬂuhé gpeaificddotd Hz 15 ' HN M
R(3030MH2 d%MO)81292(brs EQA“ 53 (d, J = 2.2 Hz, 1 H),
7.97-8°04 (m SWRPMSE 91 (s, 1 H), 7.59-M9EANGRMS) 7 34-7.38 (m 3H),
7.20 (dd, J = 8(feE); 1.5 Hz, 1 H), 5.96 r(,g(m,q,l,fe,g Hz, 1 W, 4.14 (s, 3H),
3.69 (s, 3H), 2.68 (s, 3H) M5 (ES+, m z) 440 MH) . le 50
N4- et hyny! - N4- pB{misyolifersh psi (pounds per square mm)
H i ndazol - 6-yl 3-[ (et hyl sul f onyl th enyl } -2, 4pyri m di nedi am ne
20 'H NVR (3%0%¥Yai&s [Dﬁ/SO) % 12. 99 {b%n@ "ﬁ”'bﬁp gy5}7 (s, 1 H, 8.08-8.10
(m 2H), 7.99 (d\ (idtraveBods)Hz, 1 H), 7. 86"2(@1(’:“%) ;08 4 H, 1 H, 7.63 (s, 1

. 7.1538 (t. J I\/I_Hz (msegZ%ertz% W, 7197 23mc()ln(]moles]
mmo! (millimoles); RT (room temperature);
min (minutes); h (hours);
mp (melting point); TLC (thin layer chromatography);
Ty (retention time); RP (reverse phase);
20 MeOH (methanol); I-PrOH (isopropanol);
TEA (triethylamine); TFA (trifluoroacetic acid);
TFAA (trifluoroaceti(; anhydride); THF (tetrahydrofuran);
DMSO (dimethylsulfoxide); EtOAc (ethy! acetate);
DME (1,2-dimethoxyethane); DCM (dichloromethane);
25 DCE (dichloroethane); DMF (N,N-dimethylformamide);
DMPU (N,N*-dimethylpropyleneurea); (CDI (1,1-carbonyldiimidazole);
IBCF (isobutyl Ch-loroformate); HOACc (acetic acid);
HOSu (N-hydroxysuccinimide); HOBT (1-hydroxybenzotriazole);
mCPBA (meta-chloroperbenzoic acid; EDC (ethylcarbodiimide hydrochloride); BOC
30 (tert-butyloxycarbonyl); FMOC (9-fluorenylmethoxyearbonyl); DCC

(dicyclohexylcarbodiimide); CBZ (benzyloxycarbonyl);
Ac (acetyl); atm (atmosphere);



WO 02/0S9110 88 PCT1USO1/.113G7 7.12 (d, J = 7.5 Hz, 1 H), 5.94 (d, J = 4.7

Hz, 1 H, 5.94 (s, 2H), 4.95 (s, 2H), 3.08 (s, 3H), 2.68 (s, 3H. M (ES+,

m z) 447wowhsviiexanpl e 57 5 3-({4-[(3-nmethyl -1 PCT/US01/49367

H i ndazol - 6-yl) ( 2- pr opynyl ) am no] - 2pyri m di nyl ~am no) benzenesul f onam de H3C

N H N\CH~ /| NI "H ~ SQOZNH2 HNIVR(4®£) MHz, ds- DIVBO) 8 12.76 (br s, 1
9.62 (s, H, 8.29 (br s, 7.97 brs 792(d,1H,J:

5.8), 7.81 d, 5 1H J=42), 7.26
(s,)2H) 7 65 TM)SEWS %rimﬂ%y@y' ghy ,(S féw?&mme“ﬂ‘*s"&ﬁ')_ 5.9), 4. .80 ()s, 2H)
3.18 (s, 1 H),TIES $B|sa§|1mp\2irM 2.49 (s, TS (cMB(ESehymia; = 455 (MH) .

Exanpl e 52 4-( t hyl 3rrethy| 1 Hind yl )am no] - 215
pyri mi dinyl ~ar§’\ﬁ’6§'ge waminsryridiae): H We EIhﬁN /" N-CH3 H/ N/ SOZNH2 W

N HNI\/R(300 0)81291(br 977(s 1 H), 8.10 (d, J =
6.1 He, W%ﬁm?@ = 8.8 Hz, &7‘e (d, J =865 H, 1H, 7.78 (d,
.J =-858 Hz 2HIPLCThE® pressurt lighid dhr(ﬂﬁai(obraphy) 2H), 7.20 (dd, J = 8.5 Et 1.5
Hz, 1 H), 6.08 (d,.J. = 6.1 Hz, . 3.8 (s, .3H), 2.69 (s, 3H). M5 (ES+,
20 m'z) 410 ( (b'sfzzxaﬁ?ﬁéo@éoliﬂiw' PW’“‘?&"OU‘?@,L met hy! -

H i ndazol - 6-yl ( yl]-2, 4pyri m di nedi am ne WO

02/ 11s911(1 sgmﬁswz{éra ”‘%"‘*Eﬂ*'ﬁ“"‘“@““’*'%“%%@ HN 'NHPCT/US(11/~93(~7 ' H N
MR (300 M Hz,EtdstbyO) 8 12.75 (br s, 1 tBi [(te@t-GByds, 1 H), 8.69 (s, 1H)
7.87-7. 89 (m

8.2 Hz, /é Egjelteacesjto_etge@aqqzto %et_tbyl eé\eg,zbrnf re%q_é 04 iag?:r(aged g‘,‘q_ybeguéz 51
(s, Ci'd) :M%tﬁ)ﬁ%? Na’@.zolnlﬁg%tﬁm m(ﬁcaﬁé&‘,né}ﬂlt@m%ératures are expressed in °C (degrees

Centigrade). All 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 a General Electric QE-300. Chemical shifts are expressed in parts
per million {(ppm, & units). Coupling constants are in units of hertz (Hz). Splitting patterns
describe apparent muitiplicities and are designated as s (singlet), d (doublet), t (triplet), q-
(quartet), m (multiplet), br (oroad).

20 Low-resolution mass spectra (MS) were recorded on a JOEL JMS-AX505HA, JOEL
SX-102, or a SCIEX-APliii spectrometer; high resolution MS were obtained using a JOEL
SX-102A spectrometer. All mass spectra were taken under electrospray ionization (ESI),
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 1-mm

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 performed on silica
gel (230-400 mesh, Merck). Optical rotations were obtained using a Perkin Elmer Model
241 Polarimeter. Melting points were determined using a Mel-Temp Il apparatus and are

30  uncorrected.



4- et hoxy- 3- {{4- [ net hyl ( 3- net hyl -

H i ndazol - 6-yl ) am no] - 2pyri m di nyl ~am no) benzenesul f onam de SO02NHz Owve 10
"H NVR (8@Do2ae110dsDVSO) 8 9.95 {br s, 1 H), 8.73 (br s, BRCHUSOT/4986~- 7. 91
2H), 7.68 (d, J = 8.8 Hz, 1 H), 7 55 (s 1 H, 7.30-7.34 (m 3 H), 7.08
J =8.5Hz, 1 H, 588 (d, J = 3.97 (s, 3H), 3.58 (s,
2.52 (s, 3H. Ms (ES+, m2z) 440 ( H) Exarrple 55 15

5-(e | £ on t hoxyphenyl ] -1V - (3- )

m[jazfﬂ t”é"ytﬁs’ﬁé %fgﬁ& Pﬁ‘?s ofe Xf@]@%é:rqf@%w atﬁmwt'@u@dv veeful insthenvso)
1.42 , 2H, J=7.14 Hz), 7.74 (dd, 1
.1 g(zglfntﬁtghséo\{'tﬂs)m_yégnéegof@%?m@a:t-l)m (II? 13_@ '39 (d. 1 H J=879 H), 7 32
s, 1 H), WD 02/ 0891111 90 PCT/ US111/ ~93C7 6. 64 (br s, 1 H, 3.88
3H), %,@@négqgfesl;xagj(;p/e 72.39 (s, 3H), 0.90 (br s, 3H), M5 (ES-, mz) 437
H) . Exanpl e 56 met hyl (3-net hyl -

ndaiol P&pyta}mmorﬁﬁ]-mé’emrynHnlhdazrmy-IB draime no) benzam de H3C N\ / N~CH3 O NHZ ~
N '[J, " HNMR (300 M Hz, dsDIVISO) 8 12.83 (s, 1 H, 9.84 (br s, 1
8.29 (s, 1 H), 7.92-7.84 (m 3" 778(d J=7.7 H, 1H, 7.51-7.48
2H), 7.34-7.26 (m 2H), 7.07 (d 3.5 Hz, 1 H, 5.89 (d, J= 6.4 Hz,
H) 3.55 (5, 3H), 2.54 (s, 3H). I\)é m z) 374(I\/HrH). 10 Exanpl e 57

-[ 4- (et hyl sul fonyl ) phenyl ] - N~- et Hyl '("53 nmet hyl -

15 nﬂaﬁﬁ/'pe Cabo Ao on 9gb%or%oflzet@”wﬁy“'t@awﬁq@re&ar@% oY BIERSIOR G5 (m'

17""‘%3 ngl Zg(ﬂllyldmﬁn§ Iﬁ:ré"ﬁan 3t1d'|$an|£ji)7h5t§affegron]199084§ dd§5|_§1|11.)2) in’ Oﬂ)lml(tgﬁogl%tlé'lb 3H) |

3.16 (q acetic7acyl, i roczn-l)tgrmgeraﬂzr( syas3idyled 4 .sOMmtion of B.98 il Q0amol) JftertNdstfl ES+,

1 D)oo Dt i bR a8 abivisd hier Pty A Th AL wsgamplcte the

solution was allowed to stir for 30 min. The acetic acid was removed in vacuo to afford

wn o- o
v, leZes

- =

igH;;Li

an orange solid. The solid was dissolved in approximately 120 ml of ethyl acetate and
washed with 3 x 100 ml sat. aqueous NaHCOa. The organic layer was dried over MgSOa
and the solvent was removed in vacuo to afford 3-methyl-6-nitroindazole as a yellow

15  solid (10.4 g, 98%).
To a stirred solution of 10 g (.06 mol) of 3-methyl-6-nitroindazole in 100 ml of 2-
methoxyethyl ether, at 0 °C, was added a solution of 45 g (.24 mol) of tin(ll) chloride in
86 ml of concentrated HCl dropwise over 15 min, in order to keep the reaction
temperature below 100 °C. After the addition was complete, the ice bath was removed
20  and the solution was allowed to stir for an additional 20 min. Approximately 70 ml of
diethyl ether was added to reaction, resulting in precipitate formation. The resulting
precipitate was isolated 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.

25  Intermediate Example 2
Preparation of N, 3-dimethyl-1H-indazol-6-amine

H,C

N NHCH,



WO 02/11591111 91 H CHy ~~SOzEt ti w PCT/USOL/ ~93G7 ' H NMR (400 M Hz,
ds-DVBO) 8 12.7 (s, 1 H), 9.17 (s, 1 H), 7.85 (d, J=6.0 Hz, 1 H), 7.78 (d,
J=8. 4 HzWQOMSITP. 67 (d, J=8.6 Hz, 2H), 7.47 (t, J=6.4 HzPCT/USHIH936B8 (s,
H, 7.12 (d, J=8.4 Hz, 5 2H), 7.0 (dd J=1.6 Hz, J=8.4 Hz, 1 H), 5.79 (d,
J=6.0 Hz, 1 H), 4.02 (d, J=6.2 Hz, 347(5 3H), 2.87 (q, J=7.3 Hz,

. 2.51 (s, 3H), 113(tJ73H23 Exanpl e 59
3-({4- t hyl ( 3-
bl oo R st contaiming, -85 {39-Bomap e metheiesuic hak e i C
N / N~ I SQ2 M 7
1 @hV‘ rhEﬂh%‘l,wél wdy 'ﬂd%’d" Xré?~ 9 g@%fi Hn%i) I—%? (’349193% Eﬁﬁwggzo?gf@ﬂn%
8 (d bw&oahlmzde 1Alﬂ)er sﬂrrﬁfg ‘(mt n1Dct17re8atI—lZ)prnltdﬁ)pera7cu&8fdrt15 &mﬁiutBs Pdl7.38 @

4
e (0 5127 0" dajaroRmaiahyllé we afie didtne Hesk Hiaced b @0 “G.og bathgar ol
4
|
|

|_\

9 (s, 3b*)mmate§4me2flas§"®/as ther YefhBvedSfdm FEAPhSN B 210N A Q" st Gt froom
met hyl ( 3- net hyl -

ndazol 1@uRArytang rﬁ@r] 4.3plyoursi Toi thel leantiono jrivenze wes utfahaéde (206 JanNbB of

o 65 L Sy apdi ety e TRl o g thepralon 10 rodgb7 4

(m 3H, Yodi téld erdtire &nd 7, ov’Err\‘%ht 508t:|ﬂe(r‘éact11)n m@ctheHK/as 3af0d 1/ Sdaidis:
3H), 2.51 (s, M5 ( ES+, Exanpl e 6

2-chl or o- hyt{r{) Frﬁa’i mh. (Ag‘tq'fetmmilwies the reactlon mlxture was concentrated in vacuo to
b ndfﬁ)l ak aé@ﬂﬁi idenmﬁf(\rfhgs(ujw%suaﬁnﬂag ?Iutegz\/ﬁﬂ iéjlnfLoo a\»'Jélrtgrl E(ljl‘led lp_ﬁadjustela‘ N/

to pH 8 with aqg. hydrochloric acid. The aqueous suspension was extracted three times with

ethyl acetate, and the organic extracts combined and washed with brine, dried with
sodium sulfate, 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 gel and eluted with chloroform/fethyl acetate/methanol (9:0.5:0.5). The
proper fractions were combined and concentrated to give 0.43 g (39%) of N, 3-dimethyl-
TH-indazol-6-amine as a white solid. HNMR: & 11.88 (s, 1H), 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+, m/2) 162 (M+H).

20  Intermediate Example 3

Preparation of 2, 4-Dichloro-5-fluoropyrimidine.

cl
SN
| N/)\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: 8 8.95 (s, 1H).



"WNWR (300 MHz, ds-DVMsO) 8 12.73 (s, 1 H), 9.76 (s, 1 H, 8.11 (s, 1 H),
7.95 (d, J =6.0 Hz, 101 H, 7.80 (d, J =8.6 Hz, 1 H), 7.64-7.73 (m 2H),
7.41 (s, WO 895971033 (s, 2H), 7.03 (d, J = 8.3 Hz, 1 H), 5POBUSHI/H9I6= 6.0
Hz, 1 H, 3.49 (s, 3H, 2.51 (s, 3H. I\/S(E+ mz) 444 (MtH). Exanple 62
4-chl oro-3-({4-[nmethyl (3-met hyl -1 Hindazol - 6-yl)am no] -215

pyri m di nyl } am no) benzenesul f onam de OzNHz 'H NVR (300 WMHz, ds-DWVSO) b
1

12 73 =2.1Hz, 1 , 8.28 , , (.78 7.85
7(29"’“%65"""8[6254'9’%2 1 H, 7.40-7. Z% (m 4H§S 7. ozi)(d J =85 |(4rzn 1
H), '5. 80 Prdpardtion 708 Mz(2-dhibfor-5 -3 flGoros4-pPithididd)50- N-63 - n*&ltl)yl I\/B-l(lE&lzol Bl z)

444 (MrH) .. 2Q Exanpl e 63 3- net -4- ({4-[ et hyl (3- et hyl -
.I—I-lndazolylk’”wf)am noj - 2pyr|md| nyI j am no)benzenesulfonam de WO

02/ 0~9nn 93 H PCT/ USOL/.1"' 1367 3 / SOZNHZ ~| NCH 510 "H NWR (300 MHz,
ds-DVSO) 8 12.84 (br s, 1H) 933 brps 82792(m 3H), 769(5,
1H, 7.59 (m 1H)), 746(s /Z 7.04 (dd, J = 8.5t 1.3
Hz, 1 H, 5.90 (d, J = 5.1 Hz, 2.51 (s, 3H), 2.36(5,

3H). MS (ESt, miz) 424 (MrH). SxamM e B4 2 rretﬁy|’5 ({4-[ net hyl (3- net hyl -
H i ndazol - 6-yl ) am no] - 2pyri m di nyl ~ am no) benzenesul f onam de SCQZNHZ / CHB N
~H 1§ H NVR KCBa)Sthﬂtwlujmn]foE)n@h\al% amir(dindagole 12.H) g, @0BBmEY and N-EI)'|C08 55

ey A i 0 A ol o @ A v o] gt
3H), 2 49d|@ﬁlor(§’p'[79|muﬂnél i§)0§1’@ mo%t@&ﬁ’f:’cerﬁﬁ&%tﬁ@‘%ﬁt% redHRARY £ sﬁﬁed
4- et hyl thyl (3-mrethyl -1

H i ndazol owmghhrthﬁd)]rowwusntns!pnwasahhtmd laod 2easbeditharaaatildevith EtOH. The

filtrate was concentrated under reduced pressure, and the resulting solid 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-1H-indazol-6-ylJamine.

A @

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,

15

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 % yield) of N-(2-chloro-4-pyrimidinyl)-N-(3-
methyl-1H-indazol-6-yl)amine.

Intermediate Example 6

25  Preparation of tert-butyl 6-[(2-chloro-5-fluoro-4-pyrimidinylJamino]-3-methyl-1H-
indazole-1-carboxylate.



WO 112/UsS91 | U 94 PCT/USU 1/.19367 ' HN MR (300 MHz, ds-DM SO 8 12.71
(br s, 1 H, 10.25 (s, 1 H, 830 (s, 1 H, 7.82-7.89 (m 2H, 7.62 (d, J =
7.9 Hz, Wwod2/0591950 -7.52 (m 2H), 7.38 (s, 2H), 7,.05 (d, pOTAHSOUDIéLZ, 1 H),
5.84 (d, J =7.2 Hz, 1 H, 3.46 (s, 3H), 2.51 (s, 3H, 2.39 (s, 3H. M
(ES+, mz) 424 (M+tH). 5 Exanple 66 N4-rnggt hyl -1V -(3-nethyl -

H i ndazol-6-y|)-111r[3-(rret hyl sul finyl) phenyl]-2, 4pyri m di nedi am ne H3C N
i~~N/N~CHaHN~SOCHS H NVR (300 MHz, dsmpl\/ISO)81272(s 1H), 9. 50
(s, 1 H, 829 (s, 1 H), 89(d =F5. 10 1 H, 7.79 (d, J = 8.5 Hz,
1 H), 7.70 (d, J=79Hz,1H) 0 ( , 7.33 (m 1H, 7.12 (d, J =
7.7 Hz, 1 H, 7.07 (d J:8.5m,Hg\, /(d, J =6.0 Hz, 1 H), 3.50
(s, 3H), 2.63 (s, 3H) 2.51 (s, 3I—|B (ES+ }:6718%) 393 (M+H). Exarrple 67 15
| UD-[ 2-fl uoro-5- (net hyl sul fonyl ) phenyl ]-N - rrethyl N - (3- et hyl -

Hi ndazol - 6 leoa s%pbéﬂlsmsﬁﬂrﬂﬁdldﬂﬂh@ roatd’ull\d? &R edfele eﬂaﬁnM%(B 18076 (br
s, 1 H, (s, H, 9-7.85 (m 2H), 42759(m
3H), 7. ozm()hh tr @tmdamlseéQS(mﬁ OPW)mOUB 44®nxe§bvlw0p\3|dm (3 9aH) 1 menabage,

3H). 20

o [ oo meebitiie ERLIGS <dER b AT Bt B tempsrature., Ongesthe mixtyre yas

H- i ndazol inBsotlitior? d41-ﬁw‘t#tmt¢l diegtb amdte e, 25 g, 0.0A® Q8}) (ﬂaS%dU@d%rt@on wise over
PCT/USII1/~93(7 HNM R b 12.74 (s, 1 H), 1 H, 7.85 (d, J =6.0 Hz,

1 H) 7. gthreg minutes.  Aftey deing, stigred ffigr 3 hgwr tileHyl(utranS(@theq] W, \gategaedHZ 1

5 8 -7 405)(‘:?36&% H?zth eihﬁf& %4%@1Lr8fh§%bl@|%ga§ts%%é %le& gv%rfé i %ﬁ)@

25, C;» Iébdflwslegfiﬁfrdzcl_ci_ﬁmcmétzételet unger etvitddd. prEssaﬁplTeleGSSLﬁtﬂ(gdfeSIdge \/135 purlfled by2/
- n n r n no) -
rreE ﬁ,y benli'gﬁ??e§ﬁl ?Q‘BWQIPn qj@éﬁ@togp%) ?y( Q}'IBC% SI?E’EOAg} %¥vu|19m33| gramsyo ?hrg dgs)lred

10  product (85%).

Intermediate Fxample 7

Preparation of tert-butyl 6-[{2-chloro-4-pyrimidinyl)amino]-3-methyl-1H-indazole-1-

carboxylate.
BON Qﬁ

15 £0,tBu
To a stirred suspension of N-(2-chloro-4-pyrimidinyl)-N-(3-methyl-1H-indazol-6-
ylJamine (2.8 g, .011 mol), triethylamine (1.5 mL, .011 mol), 4-dimethylaminopyridine (.13
g, .11 mmol), and acetonitrile (14 mL) was added DMF (50 mL) at room temperature. Once
the mixture is in solution, di-tert-butyl dicarbonate (2.36 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 CHz2Cl- EtOAc), giving 3.3 grams
(85% vyield) of tert-butyl 6-[(2-chloro-4-pyrimidinyl)amino]-3-methyl-1H-indazole-1-
25 carboxylate.



~NHZ H/S~~0O O To a solution of Internediate Exanple 13 (200 ng, 0.695
nmol ) and 5-am no-2 net hyl benzenesul fonam de (129.4 ng, 0.695 mol) in

i sopr opama 0@9mio) was added 4 15 drops of cone. HC. ThePaiASur#3eas
heated to reflux overnight. The m xture was cooled to rt and diluted with

ether (6 mM). Precipitate was collected V|a filtration and washed with
ether. HC salt of

5-({4-[(2, 3-di net hyl - 2H i ndazol - 6-yI )(rret hyl ) am no] - pyri m di n- 2yl }am no) - 2-
met hyl benzenesul f onam de was i solated as an off-white solid. "H NVR (400

M—lz ds %3?%@)55?@%/59 (br s, 1 H, 8.55 (br s, 1 H), 7.81 (d, J =6.2

8.7 Hz, 1 H), 7.69 (m 1 H), 7.43 (s, 1H),723

.(s 2H) F?refi&afldn of ErﬁblﬂtyHBr[(iLchro §- mrémpﬁmﬂ}imyﬁ n?e‘lhy(lﬁmn% —%&hymz

H, 4.04 (&indazblk-1-3akdxfigte. 3 H), 2.61 (s, M5 (ESH+, m
jz) 438 (MrH). WO 02/ U5911(1 96 PCT/ USOl/ ~9367 Exarrpl es 70 72 were
prepared according to the general procedures set forth above in . Exanple
69. 5 Exanple 70

3-({4-[(2, 3-di net hyl - 2H i ndazol - f am no] pyrim d| n- 2yl ~am no) benz
enesul f onam de H3C H3C- N ~N~ / .0 10 "H NWR (400 MHz,

dsDMBO+NaHC03) 8 9.58 (br s, 7.83 (d, J = 6.2 H, 1
H, 7.74-7.79 (m 2H), 7.43 (s 1 . 34- 7&7ta(um 2H), 7.24 (s, 2H), 6.86
(m 1 H, 577 (d, J = 6.1 Hz, ,404(s 3 H, 3.48 (s, 3 H, 2.61 (s,

3 H. |V5 ( ES+, Tov Et)rrét?ébltﬁ%ﬂ'ﬁ;f th%%ﬁ(b’ﬂﬂc@o??ntélrﬁwdlate Example 6 (3.3.g, 8.8 mmol) in
2-14-( di net hyl - 2Hi ndazol - 6-yl ) (net hyl ) am no] pyri m™di n- 2yl ~am no) p

henyl ] et h%é@upf Mimivige addesl Wt (0.23-gN96 OH3P@EINRRViSE overb3 O atHradwR (300

|\/HZ d br 6. 5 (d,
08 ryr e kit estor g schin, fodBietipe 1137 §: 85 ot pidk aulied ,
7 06 (d, dropw&e5 /Hler 8&11)1 sﬁrr@@ f@r 89 riim tikHteacBon’ Qvak huedchredbwRh ated ald) |

4.06 (s, 3H), ﬁm 2H), 2.91 (m 2 2.6255, 3I—P Y]
(ES+, ngtzggged(wlpythq:_:}@)ﬁ)'j(bmt)z 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, TH), 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-chloro-4-pyrimidinyl)(methyl)amino]-3-methyl-1H-

20  indazole-1-carboxylate.
Bol @5

0 tBu

This intermediate wherein W = H was prepared in similar fashion to Intermediate Example
8 described above.

25
Intermediate Example 10

Preparation of 4-Chloro-N-{3-[(methylsulfonyl)methyl]phenyl}-1,3,5-triazin-2-amine,



WO 02/0S' Il 1t1 97

N -(2, 3-di net hyl - 2H i ndazol -6-yl)-N -nmet hyl -1 Uz-{4[ (et hyl sul fonyl ) met hyl ] p
henyl } pwo ed/@onie- 2, 4-di amine H H3C_ / S~CHa p ~~O H PCT/ pSOUKeyYd3¢7 7 5 ' H
NVR (300 MHz, dsDMSO+NaHCO03) 8 9.37 (bs, 1 H, 7.88 (d, J = 6.1 Hz, 1 H),
7.78 (m 3H), 7.47 (s, 1 H, 7.22 (d, Jsgz 8.5 Hz, 2H), 6.91 (dd, J = 8.8
1.5Hz, 1 H, 584 (d, J =6.1 Hz, 1 Hy; 4.37 (s, 2H), 4.09 (s, 3H), 3.5
(s, 3H), 2.88 (s, 3H), 2.65 (s, 3H. M5 (ES+, mz) 437 (MtH), 435 (MH).
Exanpl e 73 10 ¢l
3-({4-[[3-(hydroxyrrethy|)-2-rreh»LQ-ZH-' azol - 6-yl ] (met hyl ) am no] pyri m di n-
2yl } am no) benzenesul f onam de - N\ P.MCH3 N/ SSNH2 O ..0 15 To a
.solution of 2,3-dinethyl-6-nit i s(\’é,_,OO g, 15.69 mmol) in CCl4
(500 nmL) was added AIBN (0.51 g, 3.1 mmol) and N\BS (3.06 g, 17.26 mvl).

The ni xture heated to 80.C for 5 hours thep stirred at rt overnight.
Appr oxi mat el \Qﬂﬁ’a&f ?ry ask fantapy N“ia%‘:st'crsé’r'%@’éﬂ“{]?\”UQQEB?t@?ﬁHhﬁ'ﬁéﬂ’%ﬁa}@ﬁEﬁe was
filtered.oJdwe gf {1143 atrfol)R$ ﬁﬁﬂr%wéﬂnf%ﬁmfﬁetﬂg[%imﬂ? gr@g%ﬁ[ﬁ%ﬁﬁgﬁa%d

purified bg silica gel columm chromatograp elutin acetate
and hexan@23ral Gf3 sveblBof diisoptopglethyl jmihermidgsul Bnh intixtor2tdailaudiazol iee vathh some

Sl R by LD B R g B
H, 4.87 {rdzinglh 2.44mB 37 Gy agSGr%itrh@o(/@SI"’milWJf%E réd@ion izl stirred Y ca.

f12/11691111 98 PCT/ USOL/". 1
3- ( Br onontd Rl gnd21 gearhydf-silicaiget ewag ladietd afid mixtdre2@ag porednBatetvn Jvaicmo @H3CN

500 m 0 ted W th OH, t ' H~ Th
Sor ut i on Sa8est 308 iappe f e ¥iSe! STERG AR debied et K TrboPesEn can y
extract edacatdtty diiehbeneimifanfadiast. chithe obaipey fensRMidIed (AhBiRRA C and
extracts were evaporated, and the crude product 5 was purified by silica

gel cld) unspPreenterigd ogrraphyaeue gitee (dveret®s - 69vi t7QRH phdagethloro-A-{3-

- 0,

go%lji) trr:s 22 rﬂgtlrw{sﬁliﬂ?l?y I%i}%&}.—éﬁ?—(tggﬁg2%%?neZa%)% W Rg escrﬂidﬁ.1 nnNﬁArR?%sm.BB
(2- met hyl (611! &.60 (21983 Un; SHY b r(E, e B . 8, W) o Az
(50 m) vvtesls I-Preat tesd Wlpt h %Sthgtrﬁyﬂﬁn ne b(@SQSBQ%ZQy%M;%%nM§% (64
my, 0.50 mwdRPI.f3ONI(Ma¢ll by chlorotri phenyl met hane (1.42 g, 5.07 mwol). The
resulting solution was stirred under' nitrogen at rt for 20 hours then
diluted with CHzCl z and washed with water.

15 Infermediate Fxample 11

1

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

H,C

3

2

To a stirred solution of 18.5 g {0.11 mol) of 3-methyl-6-nitro- 7H-indazole in 350

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

20  tetraflouroborate. After the solution was allowed to stir under argon for 3 hours, the
solvent was removed under reduced pressure. To the resulting solid was added saturated
aqueous NaHCO1 (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
additional chloroform: isopropanol (4 x 200 ml) and the combined organic phase was

25  dried (Na:SO4). 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 g,



Concentration in vacuo foll owed by silica gel chromatography eluting with
CHzCl z provided 2-nmethyl-6-vitro-3-[(trityl oxy)nmethyl]-2Hindazole (1.09 g,
490/ 0 TYWOUVHSIMR 15 (300 M Hz, CDCI3) S 8.66 (d, J = 2. 1PEFLUSAI/HBe7 7. 88
(dd, J = 9.3, 221 H, 1 H, 7.55(d, J =9.3 H, 1 H), 7.50 (m 6H),
7.1-7-4 (m 9H), 4.52 (s, 2H), 4.13 (s, &f). M5 (ES+, r~n/z) 450 (MtrH). To
a solution of 2-nmethyl-6-vitro-3-[(trityloxy)nethyl]-2Hindazole (0.50 g,

1.11 I T it t t, 0 d

i i (2 7onpe "I o Mo Rl g 008 A TR T o Sirend® 8 ek o ¢
for ~ 3 h thaerH)cooké3Hp 2:678s, GHANKSAESA Gy od (et THF. The resul ting

m xture was cone. in vacuo then repeatedly trlturated with CHsCN. The

.combi ned CH3CN was cone. in vacuo to give crude

(e, Tnozy 420 Pne L A o A bttt huns s TEa Rl i K ne
-was utibizecethoxyetisl emenan Mk se nlooewlamrav.@afs@lrutxbmoeme@l cﬁ‘ttﬁ\u@@m@ld% ul% 9and

13 and according to the %Eeral procedures set forth above for Exanple 69.
Purificati &1 HyOprapeated AL degmvdseapier iSsoimt R8T Bie agdipon wamompiﬁttqartbw@ed

| ndazol - o CP e soRed el on¥ sdfion Juds VMY S SN Abr B e mina 30
tan sol i d Apbid)divﬁét(e&om iz of d&%@tﬁerl\mm&leﬁ t® .rBaktiog, re%ult%g 8- §r?:ci(o$tate1

, 7.85 (d,, J = 7. 1 7.51
|7_|)25 (s, rp pyymat ng5Th6:d'esqu|gg @r@lqﬁ@te yamsot%ed;@y ﬂltvéjslmpmggs@ﬂwdg\g!thr8|eth|_P

PCT US}@ll 69{;@17 pldefrotded 8y saipt {1 620860 e HeiZalt 23 Eﬁ’"%%%’ﬁ) (2015

(MH) Exampinﬁ: 7‘4H ﬁN[R—(G{)GMI(lzldaBMS(U]B& Byit7-(d, J = 8.9 Hz, 1H), 7.18 (s, 1H), 7.88 (m, 1H)
H benzim dazol Kiém}\ﬁél ).ani no] pyri ni di n- 2yl j am no) benzenesul f onani de

H3 HaC -\ A OO S mfzhaa2 AeHExanpl e 21° (200 ng) was
conmbined with 100 rrg of 3 10 am nobenenesul fonam de in 5.0 nL of

i sopr opanol ops aqueous HCl. The reaction was heated to 80 C
and foll OW!@WSV ‘f'fff'% Re reaction was judged to be conpl ete based upon

consu i t he Int le 2 reactio s_quenched with

sol i dngéd' FRsTation cﬁ,{@-‘fﬁ ﬁf'?fq’lfé/” H}*V&&zrﬁg ‘?}ﬁgdﬂi’(ﬁ“d@\l\@ 81ne r oom
tenperature. The conplete reaction mxture was then coated onto silica gel
and 15 chromat ogr aphed on silica gBkGusing CHzClz and MeCH as el uent
affording 223 ng of product. 1 H NWR , dsDMSO) 8 9.50 (s, 1 H),
8.59 (s, 1 H, 7.80 (d, J = 6. OGICHZN 1 .77 (s, 1 H, 7.57 (d, J = 8.56
Hz, 1 H, 7.46 (d, J = 1.78 Hz, i H)N : w2H ., 7.25 (s, 2H), 7.12 (dd,
J =8.38 1.96 Hz, 1 H), 5.62(d J 5.71 Hz, 1H) 3.76 (s, 3H), 3.48 (s,
3H), 2.54 (s, 3H). M5 (ESI) (MH) + 424. 20 le 75 3-( f .

4-[ (2- benzyl - 1- net hyl - '

H benzi m dazol - 5-yl ) (net hyl ) am no] pyri m di n- Alargﬁno) benzenesul f onam de
WO 02/0S911(1 100 HBC N ~N/ NCH/ N N 3 N H2"CSO™PCT/ USI | 1/ - 49367 Exanpl e

75 was prepared.by the simlar procedure set forth at the Exanple 74 5
To a stirred solution of Intermediate Example 11 (2.97 g, .015 mol) and NaHCOs

(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 thoroughly with ethyl acetate.

The filtrate was concentrated under reduced pressure, and the resulting solid was

triturated with ethyl acetate to yield 3.84 g (89 % vyield) of N-(2-chloropyrimidin-4-yl)-

2,3-dimethyl-2H-indazol-6-amine. 'H NMR (400 MHz, deDMSO) 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, TH), 3.84 (s, 3H), 2.43 (s, 3H). MS (ES+, m/z)
25 274 (M+H).



10 wherein Internedi ate Exanple 18 was used instead of Internedi ate Exanpl e
17 for the synthesis of Internediate Exanple 21. 1 H NVR (400 MHz, dsDvBSO
b 9.49 (Wo®p11®.57 (s, 1 H 7.79 (d, J = 6.06 Hz, 1 H PFCTOSIwW3®& H) 7.57
(d, J =856 H, 1 H 7.52 (d, J =1.78 Hz, 1 H 7.30 (m 5H 7.22 (m 4H)
7.14 (dd, J =8.38, 1.96 Hz, 1 H 5.64 ¢d, J =5.71 Hz, 1 H 4.31 (s, 2H
3.72 (s, 3H 3.47 (s, 3H) Exanpl e 76

3-({4-[(24 i ndazol -6-yl) (nethyl)am no] pyrimid in-2yl~
ani no)benz’gl%;e»s%q"%(g% C~Nv ~/ ~CH3 HBC NN/ NNAIN\ | SiNH 1i O

" O Exanpl ared accor d| .procedure outlined in

Exanpl e 1@%8”%@?@%’%&' }?q%rtoﬂ\}rl'%wﬁh M& frl”ﬂgﬂéﬁlpa/ﬁ'é'géﬁéf’légmn%sed i nst ead
.of trimethyl oxoniumtetrafluoroborate in the synthesis of Internediate

Exanple 11. 'H NMR (400 MHz, dsDVMB® b 8.39 (br s, 1 H, 7.83 (m 2H), 7.73

(m 1 H, 7.49-7.55 (m 3H), 7.36 (2 iy, 6-90 (d, J = 8.6 Hz, 1 H), 5.90
(m 1 H, 4.38 (g, J =7.1 Hz, H32:—|-I) : (s, 3 H, 2.64 (s, 3 H, 1.42 (t,

J =7.1Hz, 3H). MB (ES+, niz) 438 W 2Q, bl e 77

3-({4-[[2-(3-chl orobenzyl) - 3-net hyl - 2Hi ndazpl - 6-yl ] (net hyl ) am no] pyrim din

- 2yl ~am no) benzenesul fonam de WO | | 2/ US 101 Hz PCT/ US01/ ~93C7

I nternedi ate Exanple 9 (10 g, 0.029 nol) ;{\t)\?at ed with excess

trifluoroacetic acid (20 m) at rt for 30 e reaction m xture was
guenched with NaHC03 and extracted with eth acetate. The organic |ayer

was separated, _and the aqueous |ayer was 5 thoroughly extracted with Et OAc.
The conbi ned oF@arﬁttﬁreﬂa@&tlQﬂa@f dhei |Gttfmﬂélﬁt€‘ah11ﬁj3blg}s lm/@MF4(50fmI)t\@aSeaﬂdadd

N- | 3-d h
i nlaro Bt BLHE oMt d ol ARYTR " el 3ot Bb P R st i
dsDIVBO) 8stlrPeBet |(tlibr 6vern1|gh’1) ThE r@élct(cﬁh m&tme@va@ U&redjmhb me-?:v:ﬁt?r t(adh ahdh8. 5

1 H, 7.44 (s, 1 01 6.25 (d, J= 6.0 H),342(s,
3|_|) 2. 50P(Esipitatg) wagyepl EEE‘-d vignffi t)fatg)mar(dwp,ghed mjth water. The prempltate was air-

ngf) Cc\;g ﬁ?&slgtjg%ggura' N- %ﬁ %k‘og)yrthﬁ?ﬁ bl-y-w &ﬂ%@ﬂ?@?' 2?[1 %?GK%HE aZf &

3- chl or obefrzwhit@ssi (€23(gl 83%).MH NRRP(400 MRz, WNMSGYBIEI4 &, J-000HE My BbUT €.
M xture was stirred at rt for over ni ght . The reaction mxture was dil uted

with & hyld dee? 8t dh A&k ded =wi OHrIZwéltl)elG 8816, THh 6¥gl@ni/ e 6.2yker 1Had.06 (s,

separ at ed q hor tract ed with Et OAc. The
conbi ned 8|7|b§h4i2§[ %i@?%i &/ef’@ W@&L W&EQ@]MH%}OUS MyS04, filtered and
evaporated to give

2-(3-chl orobenzyl)-N-(2-chl oropyrimdin-4-yl)-N, 3-di met hyl - 2H-i ndazol - 6- am
ne as an dtfermpdiote Bampde 74 H NVR (300 MHz, dsDVBO) 8 7.94 (d, J= 6.0 Hz, 1
H, 7.83 (d, J=8.8 Hz, 1 H), 7.56 (d, J:13Hz 1 H, 7.36-7.38 (m 2H)
7.32 (br $reperadon of 2:6hlora-51({#{(2. B dBnethyl 212 indnzol 6-yBamol-d 3 S triaziiel Hz, 1
H, 5.65 (s, 2H), 3.42 (s, 3H), 2.63(s, 3H. M5 (ES+, niz) 398 (MtH). To a
solution of 2-(3-chlorobenzyl)-N- (¥¢&chl oropyri m di n-4-yl)-N, 3-di net hyl -

i ndazol -6-amne (40 ng, 0.1 nmol ) a &l nobenzenesul fonam de (17.3 ny,
0.1 nmmol) 25 in isopropanol (2 mc)-Nvas d 2 drops of conc. HCI. The

m xture was heated to refl ux overni g ~FF meture was cooled to rt.
Precipitate was collected via filtration a)\

k)\

Intermediate Example 11 (free base) (0.080g, 0.5 mmol), and 24-dichloro-1,3,5-

15

triazine (Harris, R.L.N.; 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 resulting precipitate was filtered off and washed with
acetonitrile to give analytically pure product as a light yellow solid (0.10 g, 0.36 mmol). 'H



WO (12/US9110 102 PCT/ U 5111 /.t9317 washed with EtOH HC salt of
(~A~-[[2-(3-chl orobenzyl) - 3-net hyl - 2H i ndazol - 6yl ] (nmet hyl ) am no] - pyri m di
2-yl }amwmodirenwenesul f onam de was isol ated as of f - whi t e PEDIUSAI/49367 NIVR
400 MHz, dsDVMBSO+NaHCOs) 8 9.52 (br s, 1 H), 8.54 (br s, 1 H, 7.85 (d, J =
9 Hz, 1 H, 777779(m2H) 749( 1H),730736(m5H) 7.22 (br
2H),714 (br s, H), 6.90 (d, J—87Hz 5.80 (d, J = 5.8 Hz,

3-
n-
{
5.
S,
éxg) e 7§|\/FRS(303WHZ ﬁsDAi\ﬁSé] S 10?’93 (s, T HJG% agﬁd J3H)153'¥|S l—lﬁs7 94% )_ ’?3%4Hz( ﬁ’*ﬁ)“)
L s 2 e g TR B IS i

O | nt er @2%{M+H). Exanpl e 15 (0.017 g, 0.06 mvl), and
3- am nobenzenesul fonam de (0.01 g, 0.06 n inol) were conbined in EtOH A 1l
N solution of HCl in diet hyI et her was 15 added (0.06 nL, 0.06 nmol), and
‘the sod ut ypRe,Mesms ng%/ reflux for 18 h. The solution was cooled to RT,
and the precipitate wasS fi tered oft, washed with EtC]—I and dried, to give

anal yti CaHéﬁaB‘t‘iBﬁ pBPd%tﬂ%?%%zw([&ﬁ %%‘%Ltﬂﬂ)(?"@?%égl yl %QWQ 511?8@ ey

dsDVBO) s
768(d5 ,7407& (m 2H), 7.27- 33(m2H) 693(d,J
= 7.7 H, 1 H), 4 05 (s 3H), 3.51°%s, 3H), 2.62 {s, 3H). 20 M5 (ES+, nlz)
425 (I\/H—l) Exampl e 79
5-({4-[ (2, 3- di net hyl - 2H i ndazol "6k | Jewgi no] - 1, 3, 5-triazin-2-yl }amin
0) - 2net hyl benzenesul f onam de 25 1127059110 103 PCT/ USQOL/ - 493C7

I nt er redi ate Exanple 15 (0.032 g, 0.11 mop and ‘
3-am no- 4net hyl benzenesul f onam de (0.021g,[ O0.[L1 nmmol) where conbined in
EtOH. A 1 Nsolution 5 of HCl in diethylet s added (0.06 niL, 0.06

nmol ), and the solution was warnmed to reflux for 18 h. The sol ution was

| t RT, fi | t f h Et OH d
Gt o ve iRl BRI A B8R e 0u8" Tl e BB sy, e e
(300 MHz, csksBMEO)0.6889 ¢B8. Z(Zt}f\mﬁl,) ahd"fbMFEﬂ 1\9L (b\netﬁ}l_tléddﬁ (O@BLYQTUO@Q 1{11'%1 2H),
7.41 (s, 1 H), 7.28 (brs, H), H)

3.50 (s, WMy addedend the selwlonzvaagtl(rsd atsB-B forﬂ@ hVSNeESWes miée)d arngigth(erwmlon

Bl OLOGE CA T 0 f re i nventi,on. nt and
nmeasur abl gva%@fna(}:rgrva@o Q. ca 1t1 §§'1'§E%\}eﬁ ia rﬁig W&ﬁp’g §'u8‘e§% Med in
t he Exarrplﬁ&s:eaemd mebtt?dieWtbng&legigh@fyélldw §¥ss((0.089 g 0.12 mMolY Which&vaki-pese
domai n_of VEGFR2 receptor, described by t he VEGFR2 HTRF assay bel ow. In

addi t 1on PBrepbwdiPhg tidis ﬁ@twahé@é sedadinge IrvE!@szt R e’ueMMRi BpeMHz,

i bt AT PEBET ok o Rhunrie Ba MR LG 1t B3 (U harET Y Yo
growt h by (20HRGMBVGBHYR.66 (s/BHEMS (EBRtA/Zf 289 iMMH)bi tion of cell

proliferation are provided in Table 1 bel ow VEGFR2 HTRFAssay 25 The assays
were perfornmed in 96-well black plates. 10 nM hVEGFR2 was used to

phosphgryI/%&]9@§W%@§gki de (Biotin-Ahx- EEEEYFELVAKKKK) in the presence

of 75 0.3 MM DTT, 0.1 ng/m BSA, andOlMHEPES(pH
7.5). 2&0 Prepapahon of N'-methyl-4-nitrobenzene-1,2-diamine
H

N
oL
O,N NH

2

In a 350 mL pressure flask, 2-fluoro-5-nitroaniline (10 g, .064 mol), methylamine

as a 2M solution in THF (65 mL, .13 mol) and piotassium carbonate (18 g, .13 mol) in 1-
Methyl-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



W O 02/059110 104 PCT/US(11/.193G/ EDTA was added to reactions as negative
controls. The 50 ~.1 kinase reaction with or without inhibitors in 5% DMSO
was carr Momit room tenperature for 45 mnutes, then BCHSeHISG? 40 p. |
of 125 mM EDTA. 2.4 ~.g/m Streptavidin-APC and 0.15 ~g/ M Eu-a-pY, in the
presence of 0.1 ng/m BSA, 0.1 M HEPES (pH7.5), were added to a final
volunme of 5 140 p,l. The plate was incubated for 10 mn at roomtenperature
(22C) and read on the Victor with the tine resolved fluorescence node by

exci ting ol U cﬂoF'@QdPF@zt%@"‘@ﬁitB%it@W sgactgn valmeRehyetar r ddrrr 2es:
10 Pepti dﬁreﬁi{pﬂﬁﬂe%@?%ﬁ{ﬁ%@ \#/55 fil ?%EE) ’drfgggﬁ'lg e@&{t&t% ca'?@aoEa‘n v\lj;i ) it DVEO

from Signa Streptavidi rom ecular Pro ugerne, egon -a-pY
from EGEt gurViidatias. H=AIM I E0BbMHE, dsDMSORBIY B (dalt I eng79 ATRAHNOBI 189 (d, J =

Tri phosphat eSt rept avi di n- APCSt r ept avi di n, al | ophycocyani ne, crosslinked
conj ugat eDfBOE hak BT duf FRTHEDTHY 6.m1 8. Hrera8 AEX\E-Q‘?e(SSéLrI)uEh% (d, J =

Al bum HT nous Ti me Resol ved Fl uorescenceEDTAEt hyl enedinitrilo
Tetraaceti ¢ ACI dHEPESN- 2- Hydr oxyet hyl Pi perazi ne N-Ethane Sul fonic

Aci dEu- a- pYEur opi um | abel ed anti - phosphot yrosi ne anti body 15 Hunan

Urbi lical Vein Endothelial Cell (HUVEC) Proliferation Assay (BrdU

| ncor por affteyediatedxpawe PO HUVEC cel |'s and EGW M/ (Endothelial cell growh
medi um - m crovascul ar) were purchased from Clonetics (San D ego, CA). VEG-
and bFGF Ri&paragon ohadedineiinm SRELD-1HAhenoaidazsle110 105 PCT/ USOL/ . ~9317
Systens (M nneapolis, M\). Anti-BrdU anti b}é‘t!,y was obt ai ned from Chem con

I nternational (Temecula, CA). Mthods HINVECs were routinely maintained in
EGV W nedi um and were used within ge/>¥TcH|jUVECs were plated at a
density of 2500 cells/well in ont ai ning 5% FBS (Hyclone) in
type | collagen coated plate (Becton Dickinson). The plate was incubated at

were ded fo BATRRITRFIEGMERT S G G GF BOJUR) Aoy MhontiaicdsRRIr S
mlsdi um CédBounolll wkbe ]ccmmbé“rtdr iat 400 ! (20 greldl fTﬁen‘c&ctﬁ)nm\m ?eéﬁ@d ribcn}eﬂnmlaad. The
ate was_inc t r. 30 mn at 37C. ofher 0.1 serumfree 99

e um ool PR Y 165 Tnip opedore was odeed b Camplels Sasedupdh sorypaton of
concent r alijafiinQ§t \Qaslﬁé\ﬁly%%grt%rﬁqtol@\l NGO (Gyﬁcﬁﬂf ah@id Mmomﬁ:d_lc%)stir Ihe tﬁkat e

was i ncubated at 37C for 7 rs. BrdU was added to each we after the
first 48 hHiswasogugates thasohdenlhe atrpdurtofasl extractado mithaEtOAThdriedloget sativhc

ELIS 15 perforr~ ing to ‘s _(Roche bl ecul
Sci enbbe) RLET (ereBnend orReRlat T B By BindoPRisiie VEnaPubiart a0 itn
Resul t's ‘I'Vggﬁfi&lti%.t 4 NVAR ‘Fﬁ@ﬁﬁl’?l?z,r@ab!v@@ér%‘;lauﬁifﬁ, JCOPRAY 1458 BORAT! 5”5:-1%3.94} 0

gi ve an o value for inhibition of I ncorporation. Table 1

I nhi bi ti 08-20fHZHWNET 7).+ 804tHzorH)(2.850, 81), BBP (S 3BDONM = ++++; 201-500nM =
20 +++; 501-1000nM = ++; >1,000 = +) WO 02/0S9110 106 TABLE 1
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112/ 09110 107
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Intermediate Example 16 (2.3 g, .014 mol) and phenylacetic acid (2.8 g, .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  slowly 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




PCT/ USQL/ - 1' 13G7
35++++75++++36+76++++37+++T7++++38+++78++++39++++7g+++40++++ The

appl i cat manowfsowai ch this description and cl ains) forns ppCT/USely49ber used as
a basis for priority in respect of any subsequent application. The clains
of such subsequent application may be djzrected to any feature or

conbi nation of features described herein. 5 They nay take the form of

pr oduct, OR S e cl ai s, and e,

Eanpl ¢ acurthett e REREFRE R Bt RERaF ORI ErRE bp o e iy e o

V10 (12/ (N&M(SOO Mz, H@MS@ 88.46-(d, A CRMP AYNH)O8, l.a | Xa
WNHNNH %‘Zﬁ a s)alt (sol vat e, " m)hy;ffgdc{)ngl cg?h)z%ﬁg\tf@n?%
.derivati v #héir 2, WWh@aeilm; S, |4§7Xﬂ2bib\37xds>3ﬂmo\1/ X1 Xa Ne T \J Xz Xt N
X2~\ N X, is hydrogen, C -C4 alkyl, C, -C4hal oal kyl, or C, -C4hydroxyal kyI
Xz is hydrogen, C -C4 alkyl, C - C4hal oal kyl, C(0) R, or aral kyl ;

-PCT/ U( | 1hrt8pfetlisre EX3mpse Py dr ogen or hal ogen; V\D (12/0, 91111 109
PCT/USO 1 /-49307 X4 is hydrogen, C -C4 alkyl, C, -C4 hal oal kyl,

het er oar aP'I@Wratl@'}'Qﬁéékﬂhmethwmﬁby@@ﬁﬂﬂi@m%}am{ne (CHz) PC—--C(CHz)tH or C3-C-
cycl oal kyl ; pisi, 2,or3; CH,

/
N
,)—CH,
H,N N

Intermediate Example 17 (7 g, .037 mol) and 10% Pd/C (.7g) in a concentrated
methanol solution were shaken under approximately 40 psi of Hz in appropriate pressure
10 vessel using a Parr Hydrogenator. When the reaction was judged to be complete based
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 FtOAc and MeOH and
concentrated. The product was carried on without purification. 1H NMR (300 MHz,
deDMS0) 8 7.11 (d, J = 8.38 Hz, 1H), 6.69 (d, J = 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-1H-benzimidazol-5-amine
CH,
[

ot
@l

N (&3

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



t isOor 1, Wis Nor CGCR, wherein Ris hydrogen, halogen, or cyano; Q 1is
hydr ogen, hal ogen, C, -Cz hal oal kyl, C -Cz alkyl, C -Cz al koxy, or C -Cz

hal oal ko0 0A9I® A" or Az; @B is A when z is AZ and BPCEHUA@I/MWEN z i S

A ; wherein A is hydrogen, hal ogen, C, -C3 alkyl, C, -Cahaloalkyl, -OR, and
AZ is the group defined by - (Z)m(Z') (64z) , wherein Z is CHz and misO 1

2, or 3, or Zis NRzand mis O or 1, or Zis oxygen and mis 0 or 1,

;lskﬂ-IZNRZ % cmﬂoﬁyﬁmﬁiﬁ elam;thé ?esﬁaézst)h caPr edcé X"W&%EBH‘PE}?“‘O& ]I—f4

am no, aral alr Koxy,

c C4a| kyNMRF{3eo hmz damusafts 8oy (gann g. nd@pgadgm IHy ﬂfﬁl ﬁ@d ed1fiy £aB f(w@mgen
CsC~ cl oal kyl , and -C(0) R Is C-C4 alkyl, or

.C3 C~cyc| éé? kgt 1H) o (né 7233 4z, dkli/@é& (d,Hen5.21 He.gl FBE@(Y)HS S 25 s, 35) is X1 X3
then Xz is C -C4al kyl, C, -C4haloal kyl,.C(0)R, or aralkyl. 2. A conpound as
clairredinclaimlv\hereinDis V\DI12/OSI I 10 110 X1 \ Xs X2 N-N~ / or

X1\ X2 3. corrpound as claimed in claiml, wherein Dis X1 \ X3 | X2
4. A npélfﬁ’d”@ﬁafélfd?WF fherein Dis XL X\ 3 PCT/US(11/-1)3G7 5. A

conpound Pnepén@leHbPN(.ﬂzl-éh|oropyﬁ?nld?r{—hj—§?)lﬂl,]1?2fﬁétw§l—II &-/beﬁg’ﬁda]z&ls-amme

e

N
H“C\N/CI:N)—CHS
J
NEN

N cl

Intermediate Example 20 (6.5 g, .024 mol) was dissolved in DMF (70 mL). Sodium
hydride (1.06 g of 60% dispersion in mineral oil, .026 mol) was slowly added in portions
10  and the reaction was allowed to stir for 20 minutes under nitrogen. Methyl iodide (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 CHz2Clz and MeOH as eluent to
purify. 1H NMR (300 MHz, dsDMSO) & 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).

Example 1 recites the general procedure for the synthesis of compounds of
formula (1) and (I} wherein W = C-F:



XL Xs NI N3~N~X4QXI ~HQ@I I wNH~"H=~1(lIl) or a salt,

sol vate, or physiologically functional derivative thereof: wherein: X 1is
hydr ogen W@02/@#aikyl , C, - C4 hal oal kyl, or C,-Ca hydroxyal girjus¥egi43s7
hydrogeri, C,-Caal kyl, C, -C4hal oal kyl, C(O)R , or aral kyl; X3 is hydrogen
or hal ogen; X4 is hydrogen, C -C4 al kylgs C, -C4 hal oal kyl, heteroaral kyl,
cyanoal kyl, (CHz) nC=CH(CHz)cH, -(CHz)PC--_C(CHz)tH, or Cs-C~ cycl oal kyl ;
pisl,2,0r3; tisOorl;, Wis Nor CR wherein Ris hydrogen, hal ogen, or
cyano; Q is hydrogen, halogen, C -Cz haloalkyl, C -Cz alkyl, C -Cz al koxy,
or C, - Czlﬂ-'&bmplekz)xy, QZ|sA or Az; @B is A V\/nenQZ|sAzandQ3isAz
when Q i 7\F A is hydrogen hal ogen, C, -C3 alkyl, C -C3

.hal oal kyl | ibﬁ@thv'awaom&) ~1-athrxyphof-Eréipree i -iyethyl 2y i @edhy( Z6)indasobbei n Z
is CHz anml)ﬁft-gymldlnedgzmroc 3, or Zis NRzand mis 0 or 1, or Z is oxygen
and mis 0 or 1, or Zis CHzMgz and mls 0 or 1;80#&t is S(0)2, S(0), or
‘C(0); and Zz is C -4 al kyl, |= A5 arvyl .-‘- ar al kyl , aral koxy, or
heteroaryl, R is C -4 al kyln (I2 5 110 PCT/ LIS | 1 / ~93G7 Rz, R3,
and R' are each |ndependently gen, C, -C4 al kyl, Cs-C~
cycl oal kyl, S(0)zRS, and - C(O) RS | C - oa allkyl , ar C3- C-cycl oal kyl ;
and nZ|s oxygen then Z' is S(O)z “6 A conpound of Forrrula(lll): X1
Xs Xi N= I X Nré aMirrag Q a

sol vate, or physiol ogi caﬁegyéfnuﬁfcﬁﬁlegﬁgécggﬂA\Elgme\(/jgtgE eﬁ\% %&‘55%%%)
hydr ogen, 21t} 3e@aainkyA-methoxgaiealybethilysu/fooe mgCSfﬂyndnmioyml Ky il 0(2150p$o;ﬁ,no§34

Eﬁlyl(;)r/l)gen W% gaé aﬁk@k/%l %OC(&F %ﬁ(‘igl'@ tsngg g&%[ B?‘F‘Sa%srgﬁoféf Kl ! hr the

( CHz) pC=Chi(spkisionHwas Eéﬂﬂhﬂgﬁ@(ﬂd@ Péduc&f p@gsu?g FH flrégﬁitllﬁﬁlres‘@des\;va;d%ltgd

tisOorl; Wis Nor CGR wherein Ris hydrogen, ogen, “or ¢
hydr ob®n, Witk 8gah, Cid;Clcandha$ ol Kcyﬂuomacm a¢lﬁy¢nd Glirr@t fal K3Xyyin oat @ertz

Ral O%E?X&m}%aﬂu?e AtheRrwé%Zdllucth 'wsltHA‘CHvﬂe%% 4bSmA)Z an[‘] wa(g?md wit saturateggz 's

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

”

reduced pressure. The crude product was purified by silica gel column chromatography
(4:1, CH2Cl2:EtOAC), giving 1.0 g (42%) of AP-[5-(ethylsulfonyl)-2-methoxyphenyl]-5-

15 fluoro-N'-methyl- A*-(3-methyl- 1 H-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, 1H),
7.64{d, 1H, J = 8.6), 7.42 (d, 1H, J = 8.4), 7.31 (s, 1H), 7.22 (d,1H, J = 8.6), 6.99 (d, 1H, J =
8.4), 3.94 (s, 3H), 3.48 (s, 3H), 3.14 (9, 2H, ) = 7.3), 2.44 (s, 3H),1.04 (t, 3H, J = 7.4).

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-[methyi(3-methyl-1H-indazol-6-yl)amino]-2-pyrimidinyl }amino)-4-
25  methoxy~N-methylbenzenesulfonamide

3
N N” % SO,NHCH,
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A is hydrogen, halogen, C -C3 alkyl, C -C3 haloalkyl, -OR, and AZ is the
group defined by -(Z2)m (2 )-(Z2z), wherein Zis CHz and mis O, 1, 2, or 3,
MR 0Jerdi is O or 1, or WO 02/ 059110 113 PCT/ h 8OrUS/OBBF Z i s

or Zis

oxygen and mis 0 or 1, or Zis CHzNRz and mis O or. 1; Z' is $(0)2, §{0),
or C(0);
or heteroaryl, R is C -Ca alkyl; Rz, R3, and R4 are each |ndependently

and Zz is C, -Caal kyl, NR3R4, gryl, arylamno, aralkyl, aral koxy,

sel ect edHl'(IM(R”MB

RS Is %‘,(M%g ENT%’O) %55)(@”)*)0305(% lp%w\iQh§§q)(%@yf@ﬁ(d[ hen Z'

i s S(0)z1H)77. 3A(mfbrrppamm (amﬁpumul (@, (HVB:94Xs, ) ~3.48 (s7¥@); 30 1/(§<@.H}J mio(d B H
é)l_—é' w /1 Vé or a salt sol vate, or physiologically functl onal

ﬁ%’ofm ZrdieiM+HK, s hydrogen C, - Caal kyl, C,-C4hal oal kyl, or
C, - C4hydr oxyal kyl ; Xz is hydrogen, C -Ca alkyl, C -C4 haI oal kyl, or C(O) R,

- C( 0) R5;
/] @ W

derivati

or aral kyl; X3 is hydrogen or hal ogen; X4 is hydrogen, C,-Ca alkyl, C -Ca

hal oad kyExa,ﬂw/t-er oar al kyl , cyanoal kyl, (CHz) pC=CH(CHz)cH,
-(CHz) PG~ _C(CHz)tH, or -C~ cycIoaI kyl ; Igr‘\zl 2,0r3; tisOorl; Wis N or

CR whebdliorRN methvr Ny é’hmelﬂwlﬂgé‘érmdaw ~Gey

39 is hydrogen, hal ogen,

C, -Cz haﬁ(mathvisulforwlﬁw(ethﬂ]nbyhyl}Q4—@11uraldlnwd}amme C, -Cz hal oal koxy; Q@ is A
or Az; @B is A when z is Aand B is AZ when @z is A'; WO 02/0S9111)

114 wherein A" is hydr ogen, hg

C -C3 al kyl, C -C3 haloal kyl, -OR,

and Az is the group defined By (gH) (Zzgo .gwrerein Zis CHz and mis
0, 1, 2, or 3, or Zis NRz andg] 1, (IZ’ / USQ1/ - 49307 Z i s oxygen
and mis O or 1, or Zis CH2NRz anrd i ] . Z is S(0)z, S(0), or
C(0); and Zz is C, -Caal kyl, am no, aral kyl, aral koxy, or

het er oaryl ,

10

15

20

HNMR (400 MHz, de.DMS0): § 12.65 (br s, 1H), 10.05 (s, 1H), 8.06 (d, 1H), 7.70 (d, 1H), 7.64
(s, 1H), 7.54 (d, 1H), 7.40 (m, 1H), 7.22 (m, TH), 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
3-({5-fluoro-4-[methyl(3-methyl-1H~indazol-6-yl}amino]-2-pyrimidinyl }amino)-N-

isopropyl-4-methoxybenzenesulfonamide
H,C

fk/l\ CH,

OMe
HHNMR (400 MHz, ds-DMS0): & 12.59 (s, 1H), 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, 1H), 3.91 (s,
3H), 3.47 (s, 3H), 3.16 (m, 1H), .89 (d, 6H); MS (ES+, m/z) = 470 (M+H).

Example 5

5-fluoro-N*-[5-(isopropylsulfonyl)-2-methoxyphenyl]- N'-methyl- A*-(3-methyl-1H-
indazol-6-yl)-2,4-pyrimidinediamine



-

;wherein Xs is hal ogen. 16. A c%npound”as cl a

R is C-C4 alkyl; Rz, R3, and R4 are each independently selected from
hydrogen, C, -C4 al kyl, C3-C~ cycloal kyl, S(0)zRs, and -C(0)R5; RS is

C, - Caal kWO 04953908- C~cycl oal kyl ; and when Z is oxygen t henPZT/Ussi/836)z. 8. A
compound as clainmed in claiml, wherein X, is hydrogen or C -4 alkyl. 9. A
conmpound as clainmed in claim1l1, wherei n.X, is methyl or ethyl. 10. A
compound as clainmed in claim1, wherein’X is nmethyl. 11. A conpound as
claimed in claim1l1, wherein @Ké is hydrogen or C,-4 alkyl. 12. A compound as
claimed in claiml, wherein is hydrogen or methyl. 13. A corrpound as
claimed in claim1, wherein drogen. 14. A conpound as claimed in
claim1, wherein Xz is met hyl"\ cogound as clainmed in claim1,

PEWCHR claim 1, wherein X3 is

hydr ogen. WO U2/ US9I | U 115 PCT/ 13 7. A conpound as clainmed in
claim1l, wherein X4 is hydrogen, C, /EI' Kk yanoal kyl , or
-(CHz) PC-- _C(CHz)tH. 18. Acorrpound Med in claiml, wherein X4 is

hydrogen, methyl, ethyl, isopropyl, cyand bd . or - (CHz) PC---C(CHz) t H,
wherein p is 1 and t is 0. 19. Acorrpound as clalrred inclaiml, wherein X4
i shrr:st hy| HNMR (480 Az oleHIV SE3: &nasngmHnr?cH%(s ml—ﬂ)ﬂwﬁ]’ ?Hm 7201 @sS1dH)1>3(ZB¥|(d or

et hy is ogen or hal ogen, an is

hydr ogen, 1@;?%({ 352%00 @Eégf&;% m, db’bﬁ%‘}f’eﬁskﬁm 3.48 (s. ( Fds- 3Hy( CH2 (d.H,
wher ei n pgHE Ms (@gg ,{,\/2954@5 gk A corrpound as clained in claim1, wherein X
is methyl, Xz is hydrogen, Xa I's hydrogen, and Xa is nmethyl. 22. A conpound
as claﬁmed inclaiml, wherein X is nethyl, Xz is nethyl, X3 is hydrogen,

and Xa |sEmath |, 23. A conpound as clainmed in claim1l1, wherein Dis: X1 x3
| a and X"t hyl, Xz is hydrogen, X3 is hydrogen, and X4 is nethyl .

VIO U2/ USONIEY @mozédx-ﬁ\n@m?%pm%ﬁ;ﬁ!rﬁwadq{wanq&ej Dol g Aing)-a®
C

PCT/ USUL/ 1 L8 345ep & x4 is
nmet hyl . 25. 5 oungaas d8 in claiml, wherein WIS N. 26. A

conpound as clainmed in clalmf wherein Wis CR wherein Ris H F, C, or
CN. 27. A conpound as cl ai rnedN n ml wherein Wis N, GH, or CF
_SO,CH,

& &

10 HNMR (400 MHz, de-DMSQ): & 12.66 (brs, 1H), 9.56 (s, 1H), 8.98 (s, 1H), 7.95 (d, 1H), 7.66
(d, 1H), 7.57 (s, 1H), 7.41 (d, 1H), 7.33 (s, 1H), 7.03 (d, 1H), 7.00 (d, 1H), 3.48 (s, 3H), 2.93 (S,
3H), 2.44 (s, 3H), 2.18 (s, 3H); MS (ES+, m/z) = 456 (M+H).

Example 7
15 5-fluoro-N*-methyl- N*-(3-methyl-1H-indazol-6-yl)-N*-[4-(methyisulfonyl)phenyl]-2,4-

pyrimidinediamine
H,C

F\(/‘\N SO,CH,
oy g

HNMR {400 MHz, ds-DMSO): 8 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); MS (ES+,
20 m/z) 427 (M+H).



-

‘i ndependent|y selected from hydriag

28. A conpound as claimed in claim1, wherein Wis CGF or CGCH 29. A
conpound as clained in claiml1l, wherein Q is hydrogen, halogen, C -Cz
al kyl or W® 795941001 koxy. 30. A conpound as clained in claParasowssei n Q
i s hydrogen. 31. A conpound as clainmed in claim1, wherein Q is chlorine.
32. A conpound as claimed in claim1, wgerein Q is nethyl. 33. A conpound
as clainmed in claiml, wherein Q is nmethoxy. 34. A conpound as clained in
claiml1l, wherein  is A and B is Az. 35. A conpound as clainmed in claim
1, wherein z is Az and @B is A'. WO U2/118S911U 117 PCT/U SU 1 /-19367
36 A conpgeamg/ca® cl ai ned in claiml wherein z is Azand @B is A, wherein
i's hydr n, rlal ogen, or -C3 hal oal kyl and Az is the group defl ned by
(Z)m(Z %i‘ }1var"@a@'261YB %thor@nﬁ‘—metrs/lﬂf {8- 2, or 3, or Zis NRzand m
is 0 or Wh%ul@nmmﬂl phedybh-2.4-yriovididediathine s S(0)z, S(0), or C(0): and
Zz is C, - C4 al kyl or NR3R4 amf-wherein Rz, R3, and R4 are each
or C,-C4a| kyl. 37. A conpound as

claimed in Claire 1, wherein Qa\r\/is and B is A, wherein A" is hydrogen
or chlorine and Az is the group »t?f?'s-( RPLHM Y- (Zz), wherein Z is
CHz and mis O, 1, 2, or 3; Z is S(:O) and 4z is C -Caal kyl. 38. A
conpound as cl ai rred in claim1, whereym i and B is Az, wherein A

i s hydrogen, hal ogen, or C, -C3 alkyl he group defined by
-(2)mgZ)-(22), whereinZisCHzand isNO, 1, 2, or 3, or Zis NRz and m
is O0or 1 %ﬂ andmrsOorl z |sS(O),S(O) or C(0); and
7z is C, -tH éx?p Nz, NRDN@O Zht2-Bhérsi HIRY.35 B3 THRAG2R, BH,& <82 7.75 (brs

i ndepende eche a onpoun

cl ai ned IEHC?} é%h ﬂl‘ 'Id_ G?r?@% iHA{] gé&g&% I”%gz/y Wiﬁig‘# e]ﬁn? n})f‘vs7 @lgogen
met hyl , ofd, ohrmusme eamd(WHrﬁ:Vﬁ?quym?eﬂﬁ@%lﬁy 2 88 g,\,rm( zzg5 z@q 1vy@er ein
Zis CHz and mis g or ' I'S

NR3R4, whér il =46 n\dsﬁp*aﬂéz)epaﬂ:% WTd‘QpendentIy sel ect ed from hydrogen or

C -CAphkyl . 40. A conpound as clainmed in claim1, wherein X is hydrogen or
C -4 alkyl; Xz is hydrogen or C -4 alkyl; Xs is hydrogen or hal ogen; and X4
IS hydrogé‘mamﬁ]r—.@n al kyI cyanoal kyI or -(CHz) PC=C(CHz)tH, Wis N Q is
hydr ogen, h(?l C or -Cz alkoxy; and Qz is Az and Qa is A
wherei n A+G{&T d‘?‘ @?Fthﬂb'ﬁ Gkﬁﬂh" 1o/rmdﬁlod‘;§ -¥langaolk3H and Az is the group
def i ned b9vrimzl)nw}(azmyome)enewrfen@mdez is CHz and mis 0, 1, 2, or 3, or Z
is NRz and mis 0 or 1, or Z€s CHzNRz and mis O or 1; Z' is S(O<z or
C(0); and Zz is C -C4 al kyl or)NR3R4 and wherein Rz, R3, and R4 are each

i ndependent|y selected from Hydr Olcy C, C4a | kyl. 41. A conpound as
claimed in claim1, wherein XNis>hyd ogi‘en or C -4 alkyl ; Xz is hydrogen
or C -4 alkyl; X3 is hydrogen or IﬁqIEQﬁen do,N8, hydrogen, C, -C4 al kyl,
WO 02/ (159110 118 PCT/ LI SOL/-49317 ¢yanoal or -(CHz)~C—--C(CHz)tH; Wis
CR wherein Ris H F, C, or CN, QXy{ ﬂy@in, hal ogen, C,-Cz al kyl or
C -Cz alkoxy; and z is Az and s is A wherein A is hydrogen, hal ogen,

o & L3 DRAREIAS R B & 35018 R Y A BBl S Gy e e

CHzNRz anl, mH}, .59 (@r 2H), 733 (4, 3 HBEOM0Z0Ps, 180.0).00 RNIHKZE, 8'05(5 G Gladlskatly, 9o NR3R4
and wherein R~ are each |ndependently sel ected from ydr ogen or

an
C, - Caal kyls, 3%MSA(E§bdﬁfiﬂrﬁd42§§Mleél med in claim1, wherein X, is hydrogen or
C -4 alkyl; Xz is hydrogen or C, -4 alkyl; X3 is hydrogen or hal ogen; and Xa
IS hydrogen, C -4 al kyl, cyanoal kyl, or -(CHz)pC-__C(CHz)tN, Wis N Q
i s hydrogérgmprel mpen, C, -Cz alkyl or C -Cz alkoxy; Qz is A and B is Az ,
wher e| n A is hydrogen, halogen, or C -C3 alkyl and Az is the group defined
by -(Hm (\&*e}h»ﬂ 27 fluorgh¥-B-meth axy- iefme thldulfanyBpleenyti; V2(3- wethy|- 1 Hrindaziob 6NRz
and m i s Ol)-gs4-pyripidi®diani@tzNRz and mis 0 or 1; Z' is S(0)2, S(0), or

'C(O) and Zz is C -Ca alkyl or NR R4, and V\hereln Rz, R3, and R4 are each

i ndependently sel ected from hydrogen or C -C4 al kyl. 43. A conpound as

.claimin claiml, wherein X, is hydrogen or C -4 alkyl; X2 is hydrogen or

C -4 alkyl; X3 is hydrogen or hal ogen; and X4 is hydrogen, C, -Ca al kyl,
cyanoal kyl, or -(CHz)pC C(CHz)cN.; Wis CGR wherein Ris H F, C, or CN

Q 1is hydrogen, halogen, C -Cz alkyl or C -Cz alkoxy; @ is A and Qa is Az
, Wherein A is hydrogen, halogen, or C -C3 alkyl and AZ is the group
defined by -(Z2)m(Z')-(Zz), wherein Zis CHz and mis O, 1, 2, or 3, or Z
is NRz and mis 0 or 1, or Zis CHzNRz and mis O or 1; Z is S(0)z, S(0),
or C(0); and Zz is C -C4 alkyl or. NRBR', and wherein Rz, R3, and R4 are
each independently sel ected fromhydrogen or C -Ca al kyl. 44. A conpound as
claimed in claim1, wherein X, is nethyl or ethyl; Xz is hydrogen or

met hyl; Xs is hydrogen; and X4 is hydrogen, nethyl, ethyl, isopropyl,



(CHz) PCG---C(CHz) cH, wherein pis 1l andt is 0.; Wis N, GH CF, or CCN
Q is hydrogen, chlorine, or nethoxy, Q@ is A and @B is Az, wherein A is
hydr ogenW@er/ppn1o or chlorine and Az is the group defi nedPog/usSo1/49367
-(Z2)m(Z)-(Zz), wherein Zis CHz and mis O, 1, 2, or 3, or Zis NRz and m
is Oor 1, or Zis CHZzNRz and mis O o 1; Z is S(0)z, S(0), or C(0); and
Zz is C,-Cn WO 1)2/1191111 119 PCTI I | S01/-1' 1317 al kyl or NR3R4, and
wherein Rz, R3, and R4 are eagh independently selected from hydrogen or

C, -C4al kyl. 45. A conpound as glaiged in claim1, wherein X, is nethyl or
ethyl; Xz is hydrogen or nethyt; |s hydr ogen; and X4 is hydrogen,

met hyI, et hyl, isopropyl, cyangpretbyk,, -6H.cH JRG - -C(CHz) tH, wherein p is

+landt is 0.; Wis GHor CGF hydr ogan? thl ori ne, nethyl, or
methoxy; Qz is A and Qa is Az, wheYrﬁ“hNA ¢ ydrogen, nethyl, or chlorine

and Az is the group defined by -(2) wherein Zis CHz and mis
‘O, 1, 2, or 3, or Zis NRz and mis ONor [ Zis CHZNRz and mis 0 or 1,
Z' is S(0)z, S(0), or C(0); and Zz is C, - amkyl or NR3R4, and wherein Rz,
R3, and ﬁ4§/&£f each |nd§/f)endentlmel ected fromHor C-C4 al kyl. 46. A
conmpound "AYFct4RP M. ida DMSR) 1 12.5%den Bl 19.32, (5. ) nd8hi 1H)3. 72s(ShW;rb@féhi X3 |s

et oy &5 79 B 1), T 1598 (T, Rea(E, BHRE A0 B akS L Loy R, ROl o he
and Az i 3H), ha3ds, aHp 1dI65f(ItrBEHj g ESZ-) m/f)Z 372 (&H), wherein Z is CHz and mis O,
1, 2, _or 3, orZ|sNRzandm|s Oor 1, or Zis CHZNRz and mis 0 or 1; Z

i's S(?))z S(O) or C(0); and Zz is C -C4 al kyl or NR3Ra, and wherein Rz,
R3, and j £ Bach independently selected from hydrogen or C, -C4al kyl. 47.
Acorrpounda S clained in claim1, wherein X, is nmethyl; Xz is nmethyl; X3 is

hydr ogenf4- b{lﬁdflt)@o#l&[ﬂﬂ'@ﬁh%{&méﬁﬁﬂﬂfﬁM‘daz@rGJyﬁalﬁM@I-Q%‘ﬂlm|§||ﬂkll(}5|'nﬂﬁ))pH€ﬁ§llﬂly| or

et hoxy; NQaethglmethatdu/@hdnfidéz, Wherein A" is hydrogen, , or chlorine
and AZ is the group definag by (Z2)m(Z')-(Zz), wherein Z |s CHz and mis O,

1, 2, or 3, or' Zis NRzan S O or 1, or Zis CHzNRz and mis O or 1;
z is S(0)z, S(0), or C(O)u az is C -4 alkyl or NR3R4, and wherein Rz,
R3, and R4 are each |ndepen < y ﬁe‘f cted from hydrogen or C -Ca alkyl.
48. A conpound as cl ai ned |n cla wherein X, is nmethyl; Xz is hydrogen;
Xs is hydrogen; and X4 is met hyI pLJs ¢ QS%Equﬂydrogen, chl orine, or
met hoxy; QZ is A and B is Az, i s hydrogen, nethyl, or chlorine
and Az is the group defined by - (Zﬁ'm (Zz), wherein Zis CHz and mis
0 1, 2, or is NRzandm|300r ,orZ|sCHzNRzandm|300r 1;
i 40 S(HMR @@@)MHbrd‘i@(‘@P @masﬁs .15 @350, Wik92 bk 1NRIFEE (dahd), Weéei n Rz,

R3 and a en Y r | .

Vo UZ/(@@&?O‘%@O%.?Q%%O ot P Gl B R R EE A RaH EA B
PCT/ USU13HP 3114 7s, amijl 260 ﬂs,S3HT[32.h8[s;3%)ZMSS Eby,dnjepense ¥d+HE hydrogen; and X4 is
methyl; Wis CGH Q is hydrogen, nethyl, chlorine, or nethoxy; Q is A
and @B is Az , wherein A" is hydrogen, methyl, or chlorine and A2 is the
group def ﬂ (Z)m(Z) (Zz), wherein Zis CHz and mis 0, 1, 2, or 3,
or Zis an m|300r 1, or Zis CHzNRz and mis 0 or 1; Z' is S(0)z,
S(0) 15 or 5Qro-En{B-AisopSp@snl JﬁHéWyl heYR3 RLmaand- W@ @k thyRa H-iRdazornd R4

are eachglydependentinkdigifct ed from ydrogen or C -C4alkyl. 50. A conpound
as claimed in claim1l1, whepgin Dis X~ Xa X2 N-N~/ and X, is nethyl; Xz is

met hyl ; X3 is hydrogen; and Xh methyl; Wis CGH Q is hydrogen,

chlorine, nethyl, or nethoxy” s A and @B is Az , wherein A" is

hydr ogen, methyl, or chlorin £/ t he-80HWEYef i ned by
-(Z2m(Z)-(Z2z), wherein Z i CI—Lzadmis 0O, 1, 2, or 3, or Zis NRz and m
is 0or 1, or Zis CHzNRz and m iS¢0 °pr " is S(0)z, S(0), or C(0); and
Zz is C -C4 al kyl or NR3R4, and rein , and Ra are each

|ndependently sel ected from hydrogef orC, “C4al kyl. 51. A conpound as
claimed in claiml, selected fromthe group consisting of:

h_ll:i[ 5- lq-ﬁ%Milg/(mIMle )Dl\aasoresngnh.emm ~BFY (s utH)07.08 {drettthyl. 7 NG; (13, meyhy| -
' hdazo )ﬁ))756 ), 7.35 Isn1eH) 7.18 ( dd 1H), 7.01 {d, 1H), 6.95 (d, 1H), 4.32 (s, 2H), 3.50

20 (s, 3H), 3.13 {m, 1H), 2.43 (s, 3H), 1.21 (d, 6H); MS (ES+, m/z) = 469 (M+H).



P

3-( f 5-fluoro-4-[methyl (3-nethyl -

H-i ndazol - 6-yl ) am no] - 2- pyri m di nyl } am no) - 4net hoxy- N- net hyl benzenesul f onam
i de; W@IHey90®1111 121 5-fl uoro-1~" -nmet hyl - N~- ( 3- net hylP€1/US01/49367

H i ndazol - 6-yl)-1UzZ-{3[ (net hyl sul f onyl ) met hyl ] phenyl ~-2,4-pyrimd fined
iam fine; PCT/USO1 /a9367 3-({5-fluoro-4-[methyl (3-nmethyl-

H i ndazol - 6-yl )am no] - 2- pyri m di nyl } am no) - Ni sopr opyl benzenesul f onam de;
5-fl uoro-!V~- [ 5- (i sopropyl sul fonyl) - 2- et hoxyphenyl ] - | V4 met hyl - Nd- ( 3- net hy
| -1 Hi ndazol -6-yl)-2, 4-pyri m di nedi am ne;

N-[5-({5- ffj(,ma ,@74,»[rrethyl(3 net hyl -

H i ndazol - (M- awm no[] 2- pyrimdi nyl }am no) - 2iet hyl phenyl ] net hanesul f onam de

5-fl uor &= targ [meth (| 3-methyld1#Lindazol-6- yI)ammo] 2-pyrimidinyl}amino)-4-
H i ndazol m@thdxybemhlm[d@ (et hyl sul fonyl ) phenyl ] -2, 4pyri m di hedi am ne;
N4- ( 3- et hyl - H,C
H- i ndazol -6-y| ) -5-fl uor o- N~- net -MNZ- { 3[ (nmet hyl sul fonyl ) net hyl | phenyl }-2, 4
-pyrim di nedi am ne; 4-({5-fl uomg- t hyl (3- et hyl -
H i ndazol - 6-yl ) am no] - 2pyri m di % nzesrsul f onani de;
N4- et hyl - 5-f | uor o- NZ- [ 2- met hoxy- 5- ( wet anyl ) phenyl ] - N4- ( 3- met hyl -

H i ndazol - 6yl ) -2, 4- pyri ni di nedi am ne; V|
H i ndazol - 6-yl ) am no] - 2- pyri m di nyl {am

or o- 4- [ met-hyl ( 3- net hyl -
] N- et hyl et hanesul f onam de

5-f1 udt 0- 111r{3-[ (i sopr opy! sul f onyl ) met hyl ] ph&¥§/1 - N - et hy! - N~- ( 3- et hy| -
H- i ndazol BN B0 M Py rds! egli | yar hI h

H i ndazol - m;l) ?acr)n n'gé]y-dzimrmq)mg(}?rr?zn‘}?a]n@nééél{& t{ﬂ 9-ggen‘za ¥763[S nﬁ_h yl78
4- ({5-fl u(brs@-wl [7rf5&ﬂﬁlyﬂHIi?Er3€(Utiy1H)1732 (s, TH), 7.11 (brs, 1H) 7.05 (d, 1H] 7.02 (d, 1H),

v ndazol 67 0 AT Qhs S NS AT 9 SIS igpenzenest anain e

H i gdazol -6-yl)-N'-{3-[ (net hyl sul fonyl ) nmet hyl ] phenyl -1, 3, 5-tri azi ne2, 4-di am
ine trifluoroacetate; V\D U2/ 0S9110 122 PCT/ US(11/-49317
Nz- metthy| Exgmple Idet hyl -

H i ndazol { fan phenyl } - S5triazine-2,4-dia
m ne; E%&b ﬁs[ﬁ]e%w gé“yﬁéﬁh'(ié%ﬂgh\w ?T'EVWW‘{'WL}WD%HWI
Hi ndazol m gwegg if?’é?i'i” e 2, 4- di am ne;

N-[ 2- net hyl - 5({4[rrethy|(3-
H i ndazol - 6-yl)am no] -1, 3, 5-t
| ~- et hyl - NZ- (3- et hyl - 1 N\
H i ndazol -6-yl)-N4-[ 3- (rrethylﬂ I ny.N)/phenyI] 1,3,5-triazine2, 4-diam ne; N

[4-({4-[methyl (3-nmethyl -1 Hindaz )a a9 sazma 5-triazin-2yl |
am no) phenyl ] acet am de; 3-({4-[neth I

H i ndazol - 6-yl )am no] - 2pyrirrridiny 96 -zenesul f onam de;

11~-[5- (et hyl sul fonyl) - 2- et hoxyphenyl] / hyI N4- (3- et hyI

H i ndazol - 6-yl) -2, 4pyri m di nedi am ne; N4-net I-N~ (3-nmet hyl -

Kt i ndazol Hllawal 046(2 WIHA tash Dlmay *Wi:?&t*) tmym mﬁtym(i hphenid w%ﬁmﬂmrmdmeﬂs&m ne;
i sopropyl - 3- nme

H i ndezol (IR, %’dﬂ‘n(hd]H .21;94 (dmm r?yzuam&ﬁoz p@ fore Y ul.08 (e it 3,96 (s, 3H), 3.55

ﬁ%g;gg[@p}ﬂyl ?éﬁmsn%{* ?L:#?(ﬂ?) ﬁ?l‘ﬁ%mﬁw'benzenesul f onam de;

N -ethyl-1U -[5-(ethyl suI fonyl) - 2- met hoxyphenyl ] - N~- ( 3- net hyl -
H i ndazol - 6-yl ) -2, 4pyri m di nedi am ne; N-[3-({4-[nethyl (3-net hyI
H- i ndazol - 6-yl @ﬁ‘iﬂ#@ﬁj Ly pe ﬂﬁ1r©ﬂlﬁ¢yﬂhamentr)3bpr@n§dU]rerémrhlé]nessmﬂhfemmaf emmphmnds

of formula (1) and (11) wherein W = N:

_thyl-l

2yl } am no) phenyl ] net hanesul f onam de;

20
Example 15

N-(3-methyl-1H-indazol-6-y1)-A'- {3-[(methylsulfonyl)methyllphenyl }-1,3,5-triazine-
2,4-diamine trifluoroacetate



| 1~-{3-[ (i sopropyl sul fonyl ) net hyl ] phenyl } - Nd- et hyl - N - ( 3- net hyl -

H i ndazol - 6-yl) -2, 4pyri m di nedi am ne;

11~-{4-[ Weeoprspwl sul fonyl ) met hyl ] phenyl - N - net hyl - N4- ( 3- ety 1/19367

H i ndazol - 6-yl) -2, 4pyri m di nedi am ne; WO (12/(1S91111 PCT/ USI I 1/ -193C>7
123 N -[5-(isobutyl sul fonyl)-2-met hoxyphenyl ] - N--(3-net hyl -

H i ndazol - 6-yl)-2, 4pyri m di nedi am ne; N-[3-({4-[|nethyl (3-nethyl -

H i ndazol - 6-yl )am noj - 2pyr| rrl '(.d' nyl } am no) phenyl ] acet ani'de;
N-[3-({4-[ethyl (3-nethyl-

H i ndazol - 6-yl ) am no] - 2pyr| m djyl i no) pheny| J;acet am de;

Nz- ( 2- met hoxy- 5-{[ ( 5- net hyl - 3- I gexazo )rrethls | f onyl } phenyl ) -N~-(3-neth
.yl -1 Hi ndazql - 6-yl) -2, 4-pyri mi dinedi anj ne; 4- matﬁgxy-s-({4-[(3- met hyl -

H i ndazol - 6-yl ) am no] - 2pyri m di nyl }arm’ni{w be esul f onam de;

N - [ 5- (i sopropyl sul fonyl ) - 2- net hoxypl*l!gnyh\k- t hyl - Nd- ( 3- net hyl -

‘H i ndazol - 6-yl )2, 4-pyri m di nedi anine; N N

| ~-[5- (et hyl suI fonyl) - 2- met hoxyphenyl ] - Nd-i sopropyl -N - (3- net hyl -

Hi ndazol - 6-yl Jo 2, %Wrmﬂtdhmgdm aragnetic sk ba_r was added 0.03 g (0.20 mmol) of 3-

H- 1 ndazol gq%t%(l)v-ll\lﬁrgiaml%? i e g [B%Bhyl Stj B%Byllzwmo hylf] phenghié 2\ r| m d

i nedi am n

H i ndazol {(aremy)suwonwmbmlyﬂmwn{/@ 1.6 Betryihsibfoeyhndrethy b Ragrvhia. aﬁmll%ﬁ@' mi di

nedi am ne;
N4- (2, 3- dr%é'ttmllm%wrﬁ mb@ateeayre)fwwfam AGlhoars~Up@ fqohing iy eattianpixfuret hyl |

henyl
s (3, B2 o NG T SR S ThE Shiq pas recench PRSISC. I AN -SCHER oy bbbyl ] - N
~- et hyl 2aéet©br’tﬂ||€1(dlnﬂ¢(ﬂnarﬂtﬁ}ﬁ etlier[(tﬂn’([ﬁf‘bm)iﬂMe@Uﬁ(ﬂ@r b Rrred Rk -NE-(3-methyl-

H i ndazol - 6-yl) ’Téiz‘r{p yrimdi n% } am no) ]phen ] - 1pr opanone;
4- met hoxy Ref pgaz(o{ = YI Qr[(mgﬂwﬁy gity)methylphenyl}-1,3,5-triazine-2 4-diamine

I:— k,g?ﬁgg;h?ﬁ%tmﬁmi@g;s( fagf%[Jkg] d'T{P\ﬁ %&%] nv?z?s ﬁrWle(; bapze-qgsthﬁﬂ%musm’g an

Tz ) m[:lz(a%ol ‘atﬁer;[;?!illl):?ﬁfmh‘ 2gridie i dd)rﬂklﬂn}@n!) B BENBRRREHE hEidaTifte; ConVtkRihgS9110
n"e -

H i ndazol Il W‘)REZ fractiqregave 8915 oty el rafi Nah3metby'= Uprindare ! db-mHN atd-no] ac

et onitril A
151 5 ety PR SR g lamint T pASS iR gh & Whie
H-i ndazol sﬁlid )rlammcrhame(tbe@ntmlé@xbn[s( $H)nBt3l’4>(& -1H), 7.8 (br s, 1H), 7.67 (br s, 1H) 7.56
H i ndazol - (et hyl sul f onyl ) net hyl ]anl i no}-4pyr| m di l¥S+ arrrinoj

|)
acet oni t r| é¥|) ﬂ-?%mhéhierer{étHﬂ)l 434 (Wﬁ&?lﬁbﬂﬁ?l(b@- AEl RAO-(3, 3H). MS (ES+, m/z)
Hi nd ‘ﬁ(f’f@ no] 2pyrim di nyl } am no) benzenesul f onam de;
4- ({4 r ne% et hyl -1
H i ndazol - 6-yl ) am no] - 2- pyri m di nyl } am no) benzam de;
3- met hoxy- 4- ({4-[ met hyl (3- met hyl -
H i ndazol -@Yawlfa no] - 2pyri ni di nyl } am no) benzenesul f onani de;

NN ;}% @Rﬁwmewd@awf%wﬁnﬁ Horer iRy Y e YN 1 i ne

. 3-({4- [(tga Bley| ) (2- propynyl ) ami no] - 2- pyri m di nyl } ani no)
benzenesul fonam de 4- ({4 [rret | (3- et hyl -
H i ndazol - 6-yl ) am no] - yr| m ql/ m no) beaze@esul f onam de;

4- met hoxy- 3- ({4-[ met hyl (3-net hyl

H i ndazol - 6-yl)am no] - 2pyri m di nyl } a gj\be gesul f onam de;

11h-[ & (et hyl sul f onyl) - 2- met hoxyphenyl [*- N'Y (3<net hyl -

H-inda? -6-yl)-2,4pyri m di nedi am ne; 3-({4-[nmetf~yl (3-nmethyl-1
‘Hindazol - 6-yl )Tan fladl Portyining 4 intignytic stivi eo)vresnadaet @027 g (0.17mmol) of N,3-

dimethyl-1H-indazol-6~amine and 0.058 g (0.19 mmol) of 4-chloro-A-{3-

N - et hyl - N - ( 3- et hyI ~CH,
H i ndazol - 6-yl)-1VY-[ 3- (rret hyl su1 fonyl))NBhenyI -2, ﬂ’pyrl m di nedi am ne;
SN ‘

[(methylsulfonyl)methyl]phenyl}-1,3,5-triazin-2-amine and 2 mL of isopropanol and the

resultant mixture heated at reflux for ca. 16 hours. Upon cooling the reaction mixture a
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N1-[ 4- (et hyl sul fonyl ) phenyl ]-N -net hyl -N - (3-net hyl -

H i ndazoW@0331®, 4pyri m di nedi am ne; N-[4-({4-[ et hyl ( 3- RETHIFN /19367

H i ndazol - 6-yl ) am no] - 2- pyr| m di nyl }am no) benzyl ] et hanesul f onam de;
N-[3-({4-[ et hyl (3-nethyl-

H i ndazol - 6- yI )am no] 2- pyr| m di nl y}am no) benzyl] net hanesul f onam de;
2- chl or o- 5

H i ndazol % yP')e 'mtﬂtﬂyi 2{3%3& ﬁ?ﬁ%Wﬁwtsrﬁdna)doszewhf dhenpepsate (2 x 4 mi),
2-chl or o-

i ndazol s uERs M), 5o P04 mikand dried under vapun S50l 003 o (4200)of
-4-chl or o- Bﬁ-(fl{ﬂh\[lffézt-ﬁyme(lwﬂﬂt—myhzol— 6-y1)-N'- {3 (methylsulfonyl) methyllphenyl}-1,3,5-
H i ndazol ray }am no) benzenesul f onam de

3- et hyl - Ha(zi/ ?ﬁé{]ﬂb\ng ridg as a light pmk solid. Some of the peaks in the NMR
‘Hindagol s sﬁrﬁh)@dl’b 'b(PJ)adZatp%Bfnnﬂhﬁ'ip@%ltl%_@ %ng??tpg@majﬁl LR:F aq@’that e we

2-met hyl -5- ({4-[ et hyl (3-net azo pyrlm nyI

ani no) benmnlescul HNNERTidd25 (Yr snaﬂ-lmyd 9 {irr(S{ H) eRutw, 1AB7.TR(AOYIH b.5 (m), 7.38 (s,
H i ndazol - 3%) am nol -2 yr| m di nyl } am no) benzenesul f onam de;
N - net hyl Nﬁ. r{é.t |6.QL brs, TH) 3.47 (s, 3H), 2.75 (br s, 3H] 2.47 (S, 3H). HNMR (at 90 °C): &

e e 4 W%@Lkﬂ AA BT bR TR e 1 AR B, ARG A v

H-i ndazol {s621y), 3.58 (<Y, 12093k, 834 268 BE3H); MS ES+ m/z) 424 EM +H).
N1-[2- met hoxy- 5- (et hyl sul f onyl ) phenyl ] - N~- ( 3- net hyl -
H i nd¥%ol - 6- yl)-2, 4pyri m di nedi am ne;

5-({4-[(2, 3-di - i t hyl 2
et é\i/l bggzeneshﬁﬁl%ﬂm%g{@qﬁ'dfmﬂﬁ’f%ﬁ é darF% a[”P] ]?plﬁ(i'e'ﬁ Ri”'é\éowh% %no) "
(et hyl ) aismdt thelcasey the @mirk hydiockfdridRndat® hRepaemastitifepb@Mederise Phaf¥Pigh

(12/0a911(1 |26
2-[ 4- ({ 4- F(ﬁésuy: dilgHid nGhromatagierivo (RPEIPLE) (arebhyioyeed mbpssy chioimaitograghy} &K no) p

h | ]eth

Na- {2, 5 ol EPHESAREATT afemof sifcagrToe slFa AEL Ry Ry I2grd 8RgeR of 2

met hylj pheoiym}qp;frsnm'a@lehdeQIé’fedlvafh ﬁlehIoREB'l/rriléﬂMlédetétQ?t@ﬁwethanoI/ethyI acetate
3-({4-[[3 ymet h 2- met hyl - 2H i ndazol (et hyl ) am no] pyri m di n-
2yl }at ~i n8§ Biﬁﬁ‘ sﬁﬁ??éﬁgﬁ‘{f‘déoms “of (the [pea_kszndhﬁré\{hﬁliﬂquctrum are broad ‘at room

H b yl I | f d

o 0eh | (o Ry DGR bCHRALRK Sl ¥ dfefileponzenesul fonar de:

H benzi m dazol - 5- yI ) (et hyl ) am no] pyr| m d| n- 2yl } am no) benzenesul f onam de;

3-({4-[(2-ethyl-3-nethyl-2Hindazol - % (et hyl ) am no] pyri m di n- 2yl } am no)
benzenesul f onamig&ompolnds of Examples 17 0" were prepared according to the geéneral

3 ({42(5 [ ZBK&e&hkﬂeQ?ﬁﬂ?ﬁ)ébéveﬁn@%rﬂ{!'e? ?é"ékc?gé‘zo' 6-yl ] (methyl)am no] pyrim din

-2yl }am no) benzenesul f onam 3-d i nmethyl-2Hi

ndazol -6-yl)(nmethyl)a mi no]-1,3,5-triazi n-2yl}am no)benzenesul f onam de;
and

5- ({4- [ (2£%528Pfeh/hy| - 21 i ndazol - 6-y1 ) (met hyl ) ami no] - 1, 3, 5-triazin-2-yl}amn
0)- 2 i hy 'L?Paglsﬁ';(&ng@fmmafnnﬁi&pow (?awgahhar 9P G R R IUSH A BEL A X -
conpr |ngrI aet era%@uqel c\éﬂ%gw ¥%%ctive anmount of a corrpound as clainmed in
any o of clainms,1 to 51, & salt, solvate, or a physiologically
functional derivative ther eof"I3 and one or nore of pharmaceutically
acceptable carriers, dil uents ang”e€xci pi ents. 53. The pharmaceuti cal
conposition of claimb52, furt pRrighpg at | east one additional

anti - neopl astic agent. 54. The‘:ﬂphar madeut | cal}%BhPlbsi tion of clai m 52,
,further conprising an additional ag i chzrnghi bits angi ogenesi s.

Sy

OMe

HNMR (dsDMSO, 300 MHz): & 8.89 (br s, 1H), 8.56 (br's, 1H), 8.26 (s, 1H), 7.72 (d, 1H), 7.62
(d, 1H), 7.41 (s, TH), 7.31 (d, 1 H), 7.04 (d, 1H), 3.95 (s, 3H), 3.50 (s, 3H), 3.13 (br s, 2H),



wo o2/us!n In 127 PCT/USI11/-1")3l7 55. A nethod of treating a disorder in
a manmmal , sai d disorder being nediated by inappropriate VEGFR2 activity,
conpri si N 0HeR Wi stering to said nanmal a therapeutical | PCEfUSer49392 anount
of a compound as clainmed in any one of clains 1 to 52, or a salt, solvate,
or a physiologically functional derivative thereof. 56. The method of claim
55, wherein the disorder is cancer. 57.72A conpound as clained in any of
claims 1 to 51, or a salt, solvate, or a physiologically functional

deri vati v&0B Hiraks At 89 d@g@es rpeakﬁeﬂ@mtn 8Bl ptakeatod. 1 resonptesiasl aaqpuacteni Med in
any of cl lj_psm}Z 4§341( a salt, solvate, or a physiologically functional
derivativ t he 3 preparation of a nedicanent for use in the
treatnent of a di sorder nmedi ated by i nappropriate VEGFR2 activity. 59. The
use of claim58, wherein the disorder is cancer. 60. A nethod of treating
cancer i nExanglend conprising: admnistering to sai d mammal a

't her apgut I ve, amunt . of | ai red i.n _any one of
cl ai mfl ?‘Fﬁ '&Xt Ee(({ée[meth H@F@ eihyl- 1@r ‘gangﬁ%\iﬂa tht PW'%'PT@rl onal
derivati vié] PR, “Véri'e"h?ﬂ%"“ PP of clai m 60, further conprising

adm nistering a therapeutically effective anmount of at |east one additi onal
anti-cancer therapy. 62. The Het hod of claim 61, wherein the additional
anti-cancer therapy is adnini stier eg concom tantly with the adm nistration
of the conpound, salt, solvat Q./or ysi ol ogically functional derivative as
claimed in any one of clainms 1N0~4768" The Adfhod of claim 61, wherein

the additional anti-cancer the i s Jadm ni

of the conpound, salt, solvate or h{s‘jl\ ogp y*functional derivative as

claimed in any one of clains 1 to 51 1S91 1) 128 PCT/USI| 1/ ~9317
64. The nethod of claim61, wherei nNcheIE'.ad Itional anti-cancer therapy is

adm ni stered before the adm nistration of the conmpound, salt, solvate or

physi ol ogHYMR (}dsBMﬁl@.t?»Qﬁ)nMHZhléth\&)t bve 188, T6 &irsetH) asamuyr HNH), c8f15dbas mﬁrl)l to

i S BT b5 16 R RS lbE e 111 798 @ Do S iy At Ediir P8 G0
sai d_ i), ol @R APl YyAIES T %, 0B PaGlyA AT 7B Shaimec

in any one of clains or a sa sol va?e or phy5|

functi ona]Es tie) B.2afs, vd), t7Wﬁr(dpr)ﬁng9 (sltnﬁl) mn@lemﬁ)\,\zmothplgtosg(dpm)hsQac:d (r)]rb
recept or The_net hod of cl| ai m 65 erelnteagent to inhibit
growt h fa&HﬂS 26@5‘?&'9% &ﬁqé?ﬁ&#ﬂ%rﬁ*& Mg(/t“ﬁrb Wighe (39 Ms1)- pl atel et derived
grow h factor receptor. 67. The nethod of claim65, wherein the agent to
inhibit growth factor receptor function inhibits the function of epidernal
gr othfafkmnpkemept or. 68. The nethod of claim 65, wherein the agent to

i nhi bit g factor receptor function, in ts the functjon of the erbB2
recept or. "Me’\c]lrr@t H‘SE‘Wb‘ﬂ%!"Q?%‘%Y”'\%‘éis'gmﬁtm’ﬁé'fa'@)\é)fﬁ‘he'ﬂ\@ -1 A% Biagingr owt h
factor re@é‘p‘ﬂ'@'ﬂ“ffeunctl on inhibits the function of a VEGF receptor. 70. The
met hod of claim65, wherein the agent to inhibit gromh factor receptor
function inhibits the functio Qf the TIE-2 receptor. 71. The nethod of
cl ai m 65, wherein the agent to \nhihit gromh factor receptor function

i nhibits the function of the eppde growt h factor receptor and erbB2.
72. The nethod of claim 65, V\,her' 9 ,azyi@no\l A&Hynhibit growth factor
receptor function inhibits the f nCthth\Of at Jeast two of the epidernmal
grow h factor receptor, erbB2, and erh 02/ 0S911U 129

ter after the adm ni stration

"' H
20 HNMR (déDMSO @ 90°C, 300 MHz): & 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, 1H), 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 grdup resonates at 3.05 as a
broad singlet, whereas at 90°C, the SO2CH3 group resonates under the H20 peak. MS
(ES+, m/z) = 410 (M+1).



PCT/ USQL/ - 49367 73. The nmet hod of cl aim65, wherein the agent to inhibit
grom h factor receptor function inhibits the function of the VEG- receptor
and the W@&EZo¥eweptor. 74. The net hod of cl ai m 65, wherePaTtUsel/di36dr der i s
cancer. 75. A nethod of treating a disorder in a nmammal, said disorder
bei ng characterized by inappropriate angiogenesis, conpri si ng:
adm nistering to said mammal a therapeutically effective anmount of a
conpound as clained in any one of clains 1 to 51, or a salt, solvate or
physi ol ogically functional derivative thereof. 76. The nethod of claim 75,
wherein t@gwéaggﬁéopriate angi ogenesis results fromat |east one of
i nappropriate VEG-RL, VEGFR2, VEGFR3 or TIE-2 activity. 77. The nethod of
cl ai m 75, Wwae{ g+ [meting(3-matyi-aprinaiRl-angjapdesiess s-trasli-s frominappropriate
VEGFR2  angli}dmkrofpirali]atetamidd Bydré&fomdenet hod of claim 75, further conprising
adm nistering a therapeuticaIYy effective anount of a TIE-2 inhibitor. 79
The nmethod of claim75, further conprising admnistering an agent to
inhibit growth factor recep®§r function. 80. The nethod of claim 75,
wherein the disorder is cancgl~~8%, Use of a conpound as clained in any of
clains 1 to 51, or a salt, 9Nl v Oref Physiologically functional
derivative thereof in the prdbarafi on” of a nedicanent for use in the
treatment of a disorder characterizgﬁ\by [ p rcat e angi ogenesis.
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109% { bioog ) | d10%&' () - #109%& () - S10%& () -t - >AzdESH=! %
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FA&L0Y& ()-M - 109& () - 3- 109 , @O%: ()-%0%: ()-%0%: ()-:}aVK@% 10
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HNMR: § 12.87 (s, 1H), 10.21 (s, 1H), 7.85 (d, J =6.2 Hz, 1H), 7.83 (d, J =8.5 Hz, 1H), 7.57

(d, J=8.1 Hz, 2H), 7.49 (s, 1H), 7.30 (d, / =8.5 Hz, 1H), 7.05 (d, J =8.1 Hz, 2H), 5.98 (d, J =6.2

Hz, 1H), 4.39 (s, 2H), 3.54 (s, 3H), 3.14 (septet, J =6.3 Hz, 1H), 2.51 (s, 3H), 1.26 (d, J =6.3
20  Hz, 6H), MS (ES+, m/z) = 451, 452 (M+H).

Example 30

N-[5-(isobutylsulfonyl)-2-methoxyphenyl]-N*-(3-methyi-1H-indazol-6-yl)-2,4-
pyrimidinediamine



10% (& ()-L!-G 109%n& ()-L Y 1090& () - 8; >BF} *?VK@ %

10% & ()-* 109 & ()-!P#- 109%a(d( & ()-!{# 10% (& ()-s! 10% & ()- 10% & ()-
7 1~]; W2AI9EML0% (& ()-3 k 6910%| a& ()- 3! 31' 10% (& ( PEV/USO1/49367
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 $$UYKYG %-988BKOCI 11 1 [ O &10%&*()- 10 10Y37 109%&

810%& () - 6910%&' () - S5S10%& () - DRNREZGE~\ =47 H°|“10%<& (O)-1Y
10%ug ()-2z! F 10% & ()-Z F 109 A& & ()- 109 () - &80’
U Q(bAThC T $10%& () - N

109%& () - 109% () - @O%& ()-109%& ()-10%& ()~ Qémyv)))))){\QF: 111 10 10
103010%& (A, $100& ()- ~$10988&' ()- | k$10908& (g- | p$109%6 * & () -
)))) ***- 400 MHz, de-DMSO) 6 12.29 (s,1H), 9.57 (s,1H}, 8.75 (dd,1HJ=2.14 Hz and

3100 ﬂo&é%ﬁz PR | (7 kol (b 2 Rt

[ 31095050:28.19HA, #7447 ,(8d,, 1HBQB;14HY anl SLBUEHE)) 7 Y6 309@&1.—(9 85 Hz) 7.16 (d,1H,
5  J=8.56Hz), 6.33 (d,1H, J=5.71Hz), 3.94 (s,1H, 3H), 3.00 (d,1H, J= 6.42Hz), 2.39 (s,3H), 1.97 -
1.90 (m, 1H), 0.87 (d, 6H, 4=6.78Hz), MS (ES+.M/Z} 467 (M+H),(ES-.m/z) 465 (M-H).

Example 37

N-[3-({4-[methyl(3-methyl-1H-indazol-6-yl)amino]-2-

10 pyrimidinyl}amino)phenyl]acetamide
H,G

\N N~ HN/lLC
10
\N H

HNMR: 8 12.70 (s, 1H), 9.79 (s, 1H), 9.15 (s, 1H), 7.99 (s, 3H), 7.95 (s, 1H), 7.82 (d, 1H), 7.78
(d, 1H), 7.41 (s, 1H}, 7.40 (s, 1H), 7.04 (dd, 1H), 7.01 (dd, 1H), 5.76 (d, 1H), 3.48 (s, 3H), 3.33
(s, 3H), 2.01 (s, 3H); MS (ES+, m/z) = 388 (M+H).

15
Example 32

-{3-({4-[ethyl(3-methyl- 1 H-indazol-6-yl)amino]-2-pyrimidinyl }amino}phenyl]acetamide
H,C
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OMe
HNMR (400 MHz, ds-DMSO0) & 12.34 (br s, 1H), 9.63 (br s,1H), 8.77 - 8.75 (m,1H),8.08 (d,1H,
10 J=5.79Hz), 7.90 (br s, 1H), 7.78 (brs,1H), 7.41 (dd,1H, J=2.12Hz and J=8.61Hz), 7.24 (d, 1H,

J=8.75Hz), 7.19 (brs, 1H), 6.38 (d, 1H, J=5.93Hz), 6.14 (s, 1H), 4.64 (s, 2H), 3.98 (s, 3H), 2.42
(s.3H), 2.34 (s,3H), MS (ES+, m/z) 506 (M+H).

Iz

Example 34

15 4-methoxy-3-({4-[(3-methyl-1H-indazol-6-yl)amino]-2-
pyrimidinyl }amino)benzenesulfonamide
H,C

o,
%)

HNMR (400 MHz, de-DMSOQ) & 12.28 (br s, 1H), 9.56 (br s, 1H), 8.72 (br s, 1H), 8.02 (d,. 1H,
J=5.71Hz), 7.87 (br s, 1H), 7.74 (br s, 1H). 7.55 (d, 1H, J=8.74HZ), 7.43 (d, 1H, J=8.03Hz),

20 7.17 - 7.13 (m, 4H), 6.32 (d, 1H, J=5.89Hz), 3.91 (s, 3H), 2.39 (s, 3H), MS (ES, m/z) 424 (M-
H).
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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, 1H), 3.95 (s, 3H), 3.47 (s, 3H), 3.24 (m, 1H), ‘2.45 (s, 3H), 1.11 (d, J = 6.7 Hz, 6H). MS
(ES+, m/z) 467 (M+H).

10
Example 36

N-[5-(ethylsulfonyl)-2- methoxyphenyl] N'-isopropyl-N*-(3-methyl- 1H-indazol-6- yl)-2,4-
pyrimidinediamine
H,G
/ CH

\
p" CH SO,CH,CH,

505

15 HNMR: 8 12.69 (s, 1H), 9.18 (s, 1H), 7.78 (s, 1H), 7.76 (d, 1H), 7.69 (d, 1H), 7.57 (d, 1H), 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/z) = 481 (M+H).

Example 37

200 N*-(1H-indazol-6-yl)- N*-methyl-N*-{3-[(methylsulfonyl)methyl]phenyl }-2,4-
pyrimidinediamine
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Example 38
N'-(1,3-dimethyl-1H-indazol-6-y1)- N-methyl- N2~ { 3-[(methylsulfonyl)methyl]pheny! }-

2,4-pyrimidinediamine
HC

SO,CH,

z
z7 \§
Z
\

o=
O

CH,
.
SN

To a  solution  of  Af-methyl-AN*-(3-methyl-1H-indazol-6-yl)-N*-{3-
[(methylsulfonyl)methyl]phenyl}-24-pyrimidinediamine (Fxample 23) (389 mg, 0.92
mmol) in DMF (4 ml) was added Cs2C0s (600 mg, 1.84 mmol) followed by iodomethane (64

10

ul, 1.02 mmol). The mixture was stirred at rt overnight. The mixture was diluted with

15 water and extracted with EtOAc. The organic layer was washed with brine, dried over
MgSQs, filtered and evaporated. Purification of crude product by prep TLC provided 260
mg of A*-(1,3-dimethyl-1H-indazol-6-yl)- N*-methyi- N*-{3-[(methylsulfony)methyl]-
phenyl}-2,4-pyrimidinediamine. "H NMR (300 MHz, dsDMS0) & 9.25 (s, 1H), 7.86 (d, J = 6.0
Hz, 1H), 7.82 (s, TH), 7.77 (d, / = 8.5 Hz, 1H), 7.65 (d, J = 7.8 Hz, 1H), 7.58 (s, 1H), 7.15 (t, J

20 =7.8Hz 1H), 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-dimethyl-2 H-indazol-6-yl)- N*-methyl-A?-{3-[(methylsulfonyl)methyl]phenyl }-
25  24-pyrimidinediamine
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To a solution of N4-methyl N'-(3-methyl-1H-indazol-6-yl)-AP-{3-

[(methylsulfonyl)methyllphenyl}-2,4-pyrimidinediamine (Example 23) (389 mg, 0.92
mmol) in DMF (4 ml) was added Cs2COs (600 mg, 1.84 mmol) followed by iodomethane (64
ul, 1.02 mmol). The mixture was stirred at rt overnight. The mixture was diluted with
water and extracted with EtOAc. The organic layer was washed with brine, dried over
MgS0., filtered and evaporated. Purification of crude product by prep TLC provided 120
mg N*-(2,3-dimethyl-2H-indazol-6-yl)- N*-methyl-A’- {3-[(methylsulfonyl) methyl]-
phenyl}-2,4-pyrimidinediamine. 'H NMR (300 MHz, dsDMS0) & 9.23 (s, 1H), 7.84-7.86 (m,
2H), 7.74 (d, /= 8.8 Hz, 1H), 7.64 (d, / = 7.9 Hz, 1H), 7.42 (s, 1H), 7.18 (t, J = 7.8 Hz, 1H]),
6.85-6.90 (m, 2H), 5.81 (d, J = 5.8 Hz, 1H), 4.23 (s, 2Hj}, 4.04 (s, 3H), 3.45 (s, 3H), 2.83 (s,
3H), 2.61 (s, 3H). MS (ES+, m/z} 437 (M+H).

Example 40
N'-(2,3-dimethyl-2H-indazol-6-yl)- N*-[5-(ethylsulfonyl)-2-methoxyphenyl]- N~methyl-

2,4-pyrimidinediamine
H,C

EL Hs S0,CH,CH,

This example was prepared using procedures similar to those of Example 39. '"H NMR (300
MHz, dsDMS0) & 9.15 (d, J = 1.9 Hz, 1H), 7.88 (d, /= 6.1 Hz, 1H), 7.79-7.81 (m, 2H), 7.47-
7.50 (m, 2H), 7.28 (d, J = 8.6 Hz, 1H), 6.95 (d, J = 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, = 7.4 Hz, 2H), 2.65 (s, 3H), 1.13 (t, J = 7.4 Hz, 3H).
MS (ES+, m/z) 467 (M+H).
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HNMR (400 MHz, de-DMSO0) & 12.45 (br s, 1H), 11.01 (br s, 1H), 9.90 (br s, 1H), 8.23 (s, TH).

7.99 (d, 1H, J=6.78Hz), 7.89 (d, 1H, J=7.33Hz), 7.59 (br s, 1H), 7.51 (d, TH, J=6.78Hz), 7.30 -~

7.27 {m, 2H), 6.52 (s, TH), 3.93 (s, 3H), 2.66 (or 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-indazol-6-yl)amino]-2-

pyrimidinyl}amino)phenyl]benzenesulfonamide
H,G

Bes @Q

_ HNMR: 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=8.8 Hz, 2H), 7.48 (s, 1H), 7.42 (s, 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, J =8.1 Hz, 1H), 5.89 (d, J =7.2 Hz, 1H), 3.77 (s, 3Hj}, 3.50 (s,

3H), 2.51 (s, 3H); MS (ES+, m/z) = 516, 517 (M+H).

Fxample 43

20 4-methoxy-N-methyl-3-({4-[(3-methyl-1H-indazol-6-yl)amino]-2-
pyrimidinyl}amino)benzenesulfonamide
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7.89°(br s, 1H), 7.72 (s, TH), 7.54 (d, 1H, J=8.56Hz), 7.36 (d, 1H, J=8.38Hz), 7.28 - 7.22 (m,

1H), 7.19 - 7.15 (m, 2H), 6.33 (d, 1H, J=5.89Hz), 3.92 (s, 3H), 2.39 (s, 3H), 2.34 (d, 3H,
5 J=4.99Hz), MS (AP+, m/z) 440 (M+H).

- "109%& ()--! ~#109ZZ& ()-

Example 44
[(3-methyl-1H-indazol-6-yl)(2-{4-[(methylsulfonyl)methyl]anilino}-4-

pyrimidinyl)aminolacetonitrile
’ H,C

Vi CN

f/@)
Z>N SO,CH,
QLNQA

10
'H NMR (300 MHz, d.DMSO0) & 12.83 (br s, 1H), 9.52 (s, 1H), 7.97 (d, J = 5.9 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-pyrimidiny! } (3-methyl-1H-indazol-6-

ylJamino]acetonitrile
CN
@ ;
N N SO,CH,CH,
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[(3-methyl-1 H-indazol-6-y1)(2-{3-[(methylsulfonyl)methyl]anilino}-4-
pyrimidinyl)amino]acetonitrlle

a@ .
s

10 'H NMR (300 MHz, ds-DMS0) & 12.83 (br s, 1H), 9.53 (s, 1H), 7.96 (m, 2H), 7.86 (d, J = 8.4
Hz, TH), 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 = 5.8 Hz, 1H), 5.02 (s, 2H), 4.39 (s, 2H), 2.90 (s, 3H), 2.51 (s, 3H). MS (ES+, m/z) 448
(M+H).

15 Example 47
4-methoxy-N-methyl-3-({4-[methyl(3-methyl- 1 H-indazol-6-yl)amino]-2-

pyrimidinyl }amino)benzenesulfonamide
H,C

Iy

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 (s, 3H), 2.36 (d, J = 5.0 Hz, 3H). MS (ES+, m/z) 454 (M+H).



" 10%m& ()-Y " 10%m8 () - FL0%& () - 10%r& () -y@0%r& () - MKdEv\8

1011 &) 310%&' () - f &10%M8: () - $ \

" 10%T& (WO HFLOWS () - : 10%& () - OMBL0%T& () -1 ndBvW8 10! ! abrSAGHmmst ) - 3
"10%m8 ()- 1 "10%T& ()- &0" 10%m8 ()-.s$10%M8 () - F+10%T& () - xbC

10! 11 &10%& () - 10%&' ()~  910% ()- 10m 10p) 10m89 " 10%e! ()- 3S8 "L0%TE () - Z$;
ZX6bC

10! | N$10% 0% ()-!$10%& ()-!' 10%*& ()-1' 10%J& ()-3"10%& ()-y: vq
Lwi [ MC 10%%&6% 0 10

10! Yf 5' 100 1 | APNC, 101 | NYG
L09%’ () - Hfﬁf( }{WB 'qf/gﬁ%(gl)' 'l”d‘?zégf?}@ﬁ@%fy%ﬁ@ ”@F'%@F‘ﬂ? aBMC 10! ! N
Y( 109 () - &s$10%& ()- y#4 1*@0«&'
"10%: () -t $109% () -1 @ $10%& () HGelE
"109& ()-2nmlo%& ()- . GLOY&' ()M + & - *| Lusl/ ) o
1S, $109& () -! S% $10%& ()-! 3" 108 (Y- 3N&10%& ()- 109% ()-  910% ()- 10Le
ZX61/ 11 YF(' 10%h& () - FI YF(' 10%c& (L E] YF(AQWmE, () - F$10% & ()- ! f$10%
& ()- |DS10% ()- | " #25E g |
N

10 107t 109%&' ()- f53"10%& () -

"H NMR (300 MHz, ds-DMSO) & 12.72 (brs, 1H), 9.45 (s, 1H), 7.89 (d, /= 6.0 Hz, 1H), 7.78-
5 7.81 (m, 2H), 7.69-7.72 (m, 2H), 7.41 (s, 1H), 7.09 (brs, 1H), 7.03 (d, /= 8.5 Hz, 1H), 5.85 (d,
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)amino]-2-
10 pyrimidinyl}amino)benzenesulfonamide
H,C

3
7
N
(ku SO,NH,
S
N
OMe

"H NMR (300 MHz, deDMSO0) & 12.92 (br s, 1H), 9.53 (d, J = 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 (s, 3H), 3.69 (s, 3H), 2.68 (s, 3H). MS (ES+, m/z) 440 (M+H).

15
Example 50

N*-ethynyl-N*-(3-methyl-1H-indazol-6-yl)- N*- {3-[(methylsulfonyl)methyl]phenyl }-2,4-
pyrimidinediamine
H3

— \3 0

(i\bvso o,

| 20 "H NMR (300 MHz, ds-DMSO0) & 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),
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HNMR (400 MHz, de-DMSO): & 12.76 (br s, 1H), 9.62 (s, 1H), 8.29 (br s, 1H), 7.97 (br s, 1H),
7.92(d, 1H,) = 5.8), 7.81 (d, 1H, J = 8.6), 7.45 (s, 1H), 7.34 (d, 1H, J = 4.2), 7.26 (s, 2H), 7.03

10 (d,1H,)=8.4),576(d, 1H, J = 5.9), 4.80 (s, 2H), 3.18 (s, 1H), 2.88 (m, 2H), 2.49 (s, 3H): MS
(ES+, m/z) = 455 (M+H).

Example 52

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

Ny
%N SO,NH,
S, J\N Ji ]

'"H NMR (300 MHz, dsDMS0) & 12.91 (br s, 1H), 9.77 (s, 1H), 8.10 (d, J = 6.1 Hz, 1H), 8.04 (d,

J=8.8Hz, 2H), 7.98 (d, J = 8.5 Hz, TH), 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 (s, 3H), 2.69 (s, 3H). MS (ES+,
20 m/z) 410 (M+H).

Example 53

N'-methyl-N*~(3-methyl-1H-indazol-6-yl)- N°~[3-(methylsulfonyl) phenyl]-2,4-
pyrimidinediamine
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OMe
10 'H NMR (300 MHz, dsDMSO0) & 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+, m/z) 440 (M+H).

Example 55
15 M-[5-(ethylsulfonyl)-2-methoxyphenyl]- N*-(3-methyl-1H-indazol-6-yl)-2,4-

pyrimidinediamine
H,C

N NH S0,CH,CH,
Z "N
SN

HNMR (400 MHz, de-DMSO0) & 11.42 (brs, 1H), 10.19 (br s 1H), 7.96 (d, 2H, J=7.14 Hz), 7.74
(dd, 1H, J=1.92 Hz andJ=8.7 Hz), 7.53 (or s, 1H), 7.39 (d, 1H, J=8.79 Hz), 7.32 (br s, 1H),

OMe
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'H NMR (400 MHz, ds-DMS0) & 12.7 (s, 1H), 9.21 (s, TH), 7.84 (d, J=5.8 Hz, 1H), 7.78 (d,

J=8.4 Hz, 1H), 7.78 (d, J=8.4 Hz, 1H), 7.57 (d, J=7.8 Hz, 1H), 7.48 (t, J=6.3 Hz, 1H), 7.38 (s,

TH}, 7.12 (t, J=7.8 Hz, 1H), 7.0 (dd, J=1.6 Hz, J=8.4 Hz, 1H), 6.85 (d, J=7.5Hz, 1H), 5.79 (d,
15 J=5.8 Hz, 1H), 4.02 (d, J=6.2 Hz, 2|H), 3.49 (s, 3H), 2.84 (2, 3H), 2.51 (s, 3H).

Example 60

2-chloro-5-({4-[methyl(3-methyl-1H-indazol-6-yl)amino]-2-

pyrimidinyl}amino)benzenesulfonamide
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\N*u SO,NH,
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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+, m/[z) 444 (M+H).

Example 63

3-methyl-4-({4-[methyl(3-methyl-1H-indazol-6-yl)amino]-2-
pyrimidinyl }amino)benzenesulfonamide
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Example 65

4-methyl-3-({4-[methyl(3-methyl-1H-indazol-6-yl)amino]-2-
pyrimidinyl }amino)benzenesulfonamide :
H,C
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Example 67

N-[2-fluoro-5-(methylsulfonyl)phenyl)- N*-methyl- N*-(3-methyl-1 H-indazol-6-yl)-2,4-
pyrimidinediamine
H,G
/4
N

g

Hy SO,Me

5

"H NMR (300 MHz, de-DMSO) 8 12.76 {br s, 1H), 9.07 (s, 1H), 8.89 (s, 1H), 7.79-7.85 (m,
2H), 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).
MS (ES+, m/z) 427 (M+H).

Example 68

N-[2-methoxy-5-(methylsulfonyl)phenyl]-A*-methyl-A*-(3-methyl-1H-indazol-6-yl)-2,4-
pyrimidinediamine

AF10' 10( R$( " &10%$&' () -

2



"109BME ()- O "109VBMS ()- !n031 9% #10% ; & ()- t\3l % #10%A{ A& ()- -!

31 % #10%c& ()- ~vU410 109R$& ()- 109R$B& ()- 9109R%&' () - 10MSMLOMBMLOMBM
710%VBNEWO 02/691 MOYVBME' () - ' . 2ky|[:vU410 109R$& ()- = @COARIRIGS? @L0% "
& ()- CA0% & ()- 9'10%3& ()- "L109R$& ()-ylJU [:vU410 210%R$$& () -
3F1109R3&' () - -109R$& ()- * $109R3& (): ("109R$& ()- mLOYR$& ()-}\; 10
S109R$& () -, 109%& ()- &LOYR$SE () - 103R$$$10$R$10SRSS S1O0UBRSSE () -
1098R$$&' ()-ALOR|[:}\;10 @ 109R$& () - 9$109R$B& () - YI0WR$&E () -

, $109RB&' () - "9109RB& ()-) s & ()-,R |[:}\;10 3-10%R$& ()-

%" 109R%&' ()- q 109 & ()- q 1090%: 1098 ()-) 109R3%& () -

cVI <10 109%R$%409R$% 10‘%R$%_14T%0 ' (31, 1099RSYE () - F 51098R$YE () -
J1s109R%& ()-) 1 109R%& () - 113" >7| [NV <10 SA¥es& ()- , S 10%& () -

4" 10988 ()-& "&I0%& ()- 1098& ()-) s & (A" #| [ VI <10

$10%& ()-F y910%&' ()-m 910%x! ~& () - @y -m 910%v&' () -

1098B&' () - . ### $5$$3% [ VI <10 3Y43" 109WE N~ pFL09B& ()- S&GLOYBE () -
$10%§' ()- 4" 10%;: ()-) 4"10%& () - 3%/&/&/&/@/%/0/%.0(810 10%$& ()-- 10%$& ()--
910%$& () --10$10$10$( 10%6& ()- 36 109B& ()- WWRE&) &&| [: zY810 , $10%$&' () -
910%$& (JNMRy @@/&4((3,8H),@g_@o,@(ﬁzg]ﬂ),)l.BS @1@59@8@7(,)1&!}; 7?80 (ls,[1 H), 7.79 (d, J =10.3 Hz, 0

"910%$&' {)\- &8 G ' 1 ‘4 [a 2 Y81 Y S8 1 109238&' { )\ - he 10%€$&, (.-
1310058 (I BREIE 43 3/ag 18200 PSR I o G (a5
. 9! 10%e3$&1 ) 5.78d,07@88 Hz) 1H), G381 350 (6, GHI0Y®H4Es, GH), 24884, JQP@BR(ES),
) FxxEx xxk ] <10 109 $& () - s9109$& () - 10e$10e$(10e$y0

10%$8& ()MELEOPREMHH- 3. "100e$& ()- *****+l )+ [:~]<10 | 10% & ()--
1098 ()-- Xx109%$& ()-- 109%$& ()- "109%$& ()-

e S Sl ) e 0

S o4 X ' - Odtx ' - o8-x ' -

109%5! k& %"9’3’???\»“:4 <10 s- "109%$& ()- - K!1-10% & ()-- !-10%$& ()-

& -10% 5 &' (f) 117l BOYE ()rp bl JOYR ) - - 1S, A 1.obLK S o
s&10YRS& % )(Ql&%gl(éwfﬁ f”ﬁ%‘g/«%}éﬁ%e\-%y')gﬁ‘é%ﬂ%wr?ﬁh?’ %3’%}%85?&@8? () -
, 1 3" 10% $dethytoenzeneMtnamddd 10 |, & 109R$B& ()- 34" 10%B& ()-m | &LOYR$E () -
@10% & () - S109R$& ()- 10%$B& ()-00| 00011|[: bU410  *10%$& () -
UG 1OURBE () -- 9%t $10URB& ()-  10%R$=& ()- @: 10%B& ()- 10%3B& ()-11
2j 22222| _B5410 10R$. 1098$& () - 910%$& () - 393" 109R$&' ()- 383" 109R$B& () -
11098R3%& () -, v, YLOURS& ()- 222222 3f 3bA410 10R$ 10%$& ()- 3"10%$& ()-
"9109%$& ()- 10%$& ()- &10%$&. ()-L0RS10RS 33333>44| [ : A410 10
3"10%$& ()- &3"10%$& () ncl I0pR#R ()-G 10%$& ()-G 10%& ()-G @
10%$& () - 4444T5[ 575 5| [ A410 19 0 & ()-: @y 10% & ()-: HOy
10%h& ()-: y 10%$& ()-: 310%$& ()- J@AO%$& ()af Sv5{55@66| [ : A410 10
210%$& ()- 3-3"10%$& ()- 3S, "10% . 5$& ()-  y 10%& ()-: vy
1094 F18& ()-: 6$79%&7' 777: 71<T@vU410 Y \N/'?\N N,

H //\\o

0

To a solution of Intermediate Example 13 (200 mg, 0.695 mmol) and 5-amino-2-
methylbenzenesulfonamide (129.4 mg, 0.695 mmol) in isopropanol (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-dimethyl-2H-indazol-6-yl)(methyl)amino]-pyrimidin-2-
yl}amino)-2-methylbenzenesulfonamide was isolated as an off-white solid. 'H NMR (400
MHz, dsDMSO+NaHCO3) & 9.50 (br s, 1H), 8.55 (br s, 1H), 7.81 (d, J = 6.2 Hz, 1H), 7.75 (d, J
20 =87 Hz, 1H), 7.69 (m, 1H), 7.43 (s, TH), 7.23 (5, 2H), 7.15 (d, J = 8.4 Hz, 1H), 6.86 (m, TH),
574 (d, J = 6.1 Hz, TH), 4.04 (s, 3H), 3.48 (s, 3H), 2.61 (s, 3H), 2.48 (s, 3H). MS (ES+, m/z)

438 (M+H).
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"H NMR (300 MHz, dsDMSO+NaHCO3) & 9.10 (br s, 1H), 7.83 (d, J = 6.0 Hz, 1H), 7.75 (d, J =

20 8.7 Hz, 1H), 7.67 (d, J = 8.5 Hz, 2H), 7.43 (d, J = 1.1 Hz, 1H), 7.06 (d, J = 8.5 Hz, 2H), 6.86-
6.89 (m, 3H), 5.76 (d, J = 6.0 Hz, 1H), 4.06 (s, 3H), 3.46 (s, 3H), 3.21 (m, 2H), 2.91 (m, 2H),
2.62 (s, 3H). MS (ES+, m/z) 452 (M+H).

Example 72
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Cel0%" F&w@3 hedteddd BOFCHEY 6)hants tl:an();wrbﬁ&t(r) ov:e]rmght 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-(bromomethyl)-2-methyl-6-nitro-2H-indazole
with some succinimide present (4.41 g, 104% TY). '"H NMR (300 MHz, CDCls) & 8.68 (d, J =
2.1 HZ, 1H), 7.98 (dd, J = 9.3, 2.1 Hz, 1H), 7.74 (d, J = 9.3 Hz, 1H), 4.87 (s, 2H), 4.28 (s, 3H).
MS (ES+, m/z) 270, 272 (M+H).
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stirred at rt for 2 days then conc. in vacuo and repeatedly extracted with dichloromethane
and chloroform. The combined organic extracts were evaporated, and the crude product

5 was purified by silica gel column chromatography to give (2-methyl-6-nitro-2H-indazol-

3-yl)methanol (1.03 g, 33% TY). MS (ES+, m/z) 208.

Under anhydrous conditions and nitrogen atmosphere, give (2-methyl-6-nitro-2H-

indazol-3-yl)methanol (1.03 g, 497 mmol) in CHClz (50 ml) was treated with

10 triethylamine (0.58 g, 547 mmol) and DMAP (64 mg, 0.50 mmol) followed by

chlorotriphenylmethane (1.42 g, 5.07 mmol). The resulting solution was stirred under

nitrogen at rt for 20 hours then diluted with CH.Clo and washed with water.
Concentration in vacuo followed by silica gel chromatography eluting with CH:Cl2

provided 2-methyl-6-nitro-3-[(trityloxy)methyl]-2H-indazole (1.09 g, 49% TY). 'H NMR

15 (300 MHz, CDCls) & 8.66 (d, J = 2.1 HZ, 1H), 7.88 (dd, J = 9.3, 2.1 Hz, 1H), 7.55 (d, J = 9.3

Hz, 1H), 7.50 (m, 6H), 7.1-7-4 (m, 9H), 4.52 (s, 2H), 4.13 (s, 3H). MS (ES+, m/z) 450 (M+H).

To a solution of 2-methyl-6-nitro-3-[(trityloxy)methyl]-2H-indazole (0.50 g, 1.11

mmol) in anhydrous THF under nitrogen atmosphere at 0 °C was added LiAlHs (2_.7 ml, 1.0

20 M in THF, 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 CHaCN was conc. in vacuo to give crude 2-methyl-

3-{(trityloxy)methyl]-2 H-indazol-6-amine (0.593 g, 108% TY). MS (ES+, m/z) 420 (M+H).

25 2-Methyl-3-[(trityloxy)methyl]-2H-indazol-6-amine was utilized in the manner
described 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 salt of 3-({4-[[3-(hydroxymethyl)-2-
methyl-2 H-indazol-6-yl](methyl)Jamino]pyrimidin-2-yl }amino)-benzenesulfonamide as a

30  tansolid. "H NMR (300 MHz, deDMSO + NaHCOs) & 9.53 (s, 1H), 8.57 (s, 1H), 7.85 (m, 2H],
7.79 (d, J = 7.2 Hz, 1H), 7.51 (s, 1H), 7.36 (m, 2H), 7.25 (s, 1H), 6.95 (d, J = 8.9 Hz, 1H), 5.78
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5  3-({4-[(1,2-dimethyl-1H-benzimidazol-5-yl)}(methyl)amino]pyrimidin-2-
yl}amino)benzenesulfonamide

HC
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H 4 \\o

Intermediate Example 21 (200 mg) was combined with 100 mg of 3-
10  aminobenenesulfonamide in 5.0 mL of isopropanol with 3 drops of aqueous HCl. 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:Cl2 and MeOH as eluent affording 223 mg of
product. 1H NMR (400 MHz, dsDMSO) & 9.50 (s, 1H), 8.59 (s, 1H), 7.80 (d, J = 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),
7.12 (dd, J = 8.38, 1.96 Hz, 1H), 5.62 (d, J = 5.71 Hz, 1H), 3.76 (s, 3H), 3.48 (s, 3H), 2.54 (s,

3H). MS (ESI) (M+H)* 424.

20 Example 75

3-({4-[(2-benzyl-1-methyl-1H-benzimidazol-5-yl)(methyl)amino] pyrimidin-2-
yl}amino)benzenesulfonamide
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Example 75 was prepared by the similar procedure set forth at the Example 74

- wherein Intermediate Example 18 was used instead of Intermediate Example 17 for the

synthesis of Intermediate Example 21. 1TH NMR (400 MHz, dsDMSO) & 9.49 (s, 1H) 8.57 (s,
1H) 7.79 (d, J = 6.06 Hz, 1H) 7.76 (m, 1H) 7.57 (d, J = 8.56 Hz, 1H) 7.52 (d, J = 1.78 Hz, 1H)
7.30 (m, 5H) 7.22 (m, 4H) 7.14 (dd, J = 8.38, 1.96 Hz, 1H) 5.64 (d, J = 5.71 Hz, 1H) 4.31 (s,
2H) 3.72 (s, 3H) 3.47 (s, 3H).

Example 76

3-({4~[(2-ethyl-3-methyl-2H-indazol-6-yl){methyl)amino] pyrimidin-2-
yl}amino)benzenesulfonamide

\}
//\o

Example 76 was prepared according to the general procedure outlined in Example
69 wherein triethyloxonium hexafluorophosphate was used instead of trimethyloxonium
tetrafluoroborate in the synthesis of Intermediate Example 11. 'H NMR (400 MHz,
dsDMSO) & 8.39 (br s, 1H), 7.83 (m, 2H), 7.73 {m, 1H), 7.49-7.55 {m, 3H), 7.36 (s, 2H), 6.90
(d, J= 8.6 Hz, 1H), 5.90 (m, 1H), 4.38 (q, J = 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).

Example 77

3-({4-1[2-(3-chlorobenzyl)-3-methyl-2H-indazol-6-yl] (methyl)amino] pyrimidin-2-
yl}amino)benzenesulfonamide
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Intermediate Example 9 (10 g, 0.029 mol) was treated with excess trifluoroacetic
acid (20 ml) at rt for 30 min. The reaction mixture was quenched with NaHCOs and
extracted with ethyl acetate. The organic layer was separated, and the aqueous layer was
thoroughly extracted with EtOAc. The combined organic layer was dried over anhydrous
MgSOs, filtered and evaporated to give N-(2-chloropyrimidin-4-yl)-N,3-dimethyl-1H-
indazol-6-amine as an off-white solid (7.3 g, 100%). 'H NMR (300 MHz, desDMSO) & 12.80
(ors, 1H), 7.94 (d, J = 6.0 Hz, 1H), 7.82 (d, J = 8.5 Hz, 1H), 7.44 (s, 1H), 7.01 (m, 1H), 6.25 (d,
J=6.0 Hz, 1H), 3.42 (s, 3H), 2.50 (s, 3H). MS (ES+, m/z) 274 (M+H).

N-(2-chloropyrimidin-4-yl)-N,3-dimethyl-1H-indazol-6-amine (2 g, 7.31 mmol)
was dissolved in DMF (15 ml), and Cs2COs (2 g, 14.6 mmol) and 3-chlorobenzyl 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.
The organic layer was separated. The aqueous layer was thoroughly extracted with EtOAc.
The combined organic layers were dried over anhydrous MgSOs, 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, dsDMSOQ) & 7.94 (d, /= 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), 6.91 (m,
1H), 6.28 (d, J = 6.1 Hz, 1H), 5.65 (s, 2H), 3.42 (s, 3H), 2.63(s, 3H). MS (ES+, m/z) 398
(M+H). f

To a solution of 2-(3-chlorobenzyl)-N-(2-chioropyrimidin-4-yl)-N,3-dimethyl-2H-
indazol-6-amine (40 mg, 0.1 mmol) and 3-aminobenzenesulfonamide (17.3 mg, 0.1 mmol)
in isopropanol (2 ml) 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
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Cel109%" F& () - CIRSTcgx{cCAT"10110F" FA MLO% & ()-~ MLO% & ()- ! &L0% & ()-
10% & ()- ~109% & ()- 10F" F10F"F_?CAT" 10113£ MLO% & () -~ MLO% & () -~
MLO% & ()-#3 j KN MLO% & ()-~ MLO% & ()- 2CAT"10110" MLO% & ()-~ MLO% & () -~

MLO% &' 0% & -#3 j KN MLO% & - <CAT"1011#3 | KM MLO% & () -
MLO9 & 8Wﬂs' o@g"t% E'%t()ﬁ- nlld@%Slet(pf #%S(ik{@dﬁﬂhim!h&f@&‘bmmwl-(Zﬁ-meaq'dl('ﬁ-
MLO% & ()an%%off’éﬁﬁ'iAgliﬁ\yrimidin—}yl}amino)benzenesuIfonamide was isolated as off-white

solid. "H NMR (400 MHz, dsDMSO+NaHCO0s) & 9.52 (br s, 1H), 8.54 (br s, 1H), 7.85 (d, J =
5.9 Hz, 1H), 7.77-7.79 (m, 2H), 7.49 (s, 1H), 7.30-7.36 {m, 5H), 7.22 (br s, 2H), 7.14 (or s,

5 1H), 6.90 (d, J = 8.7 Hz, 1H), 5.80 (d, / = 5.8 Hz, 1H), 5.64 (s, 2H), 3.48 (s, 3H), 2.62 (s, 3H).
MS (ES+, m/z) 534 (M+H).

Example 78

3-({4-1(2,3-dimethyl-2H-indazol-6-yl)(methyl)amino]-1,3,5-triazin-2-
10 yl}amino)benzenesulfonamide

N N/ H,

2
N )\ H,

7%

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 HCl 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) &
9.99 (br s, 1H), 8.24 (obr s, 1H), 7.80 (d, 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), 4.05 (s, 3H), 3.51 (s, 3H), 2.62 {s, 3H).
20  MS (ES+, m/z) 425 (M+H).

Fxample 79

5-({4-[(2,3-dimethyl-2 H-indazol-6-yl)(methyl)amino]-1,3,5-triazin-2-yl }amino)-2-
methylbenzenesulfonamide
25
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3" 10%&' () T/ 8 109&' ? % 10%+& ()- hOL1OYXX& (%- & +zY7NAAT" 101!
0 ?—I | in diethylether was 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 tan solid (0.033 g). 'H
NMR (300 MHz, deDMSO) & 9.88 (br s, 1H), 8.19 (br s, 1H), 7.70-7.65 (m, 2H), 7.41 (s, 1H),
7.28 (brs, 2H), 6.90 (d, J = 8.8 Hz, 1H), 4.04 (s, 3H), 3.50 (s, 3H), 2.61 (s, 3H), 2.49 (s, 3H).

10 MS (ES+, m/z) 439 (M+H).
BIOLOGICAL DATA

The compounds of the present invention elicit important and measurable

15 pha.rmacological responses. Each of the compounds described in the Examples section
bind with high affinity (ICso < 1 uM) to the kinase domain of VEGFR2 receptor, as
described by the VEGFR2 HTRF assay below. In addition to binding to the kinase domain

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 provided in Table 1

below.
VEGFR2 HTRF Assay

25  The assays were performed in 96-well black plates. 10 nM hVEGFR2 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 pi 0.5 M
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ATP Adenosine Triphosphate
Streptavidin-APC |Streptavidin, allophycocyanine, crosslinked conjugate
DMSO Dimethyl Sulfoxide
DIT Dithiothreitol
BSA Bovine Serum Albumin
HTRF Homogenous Time Resolved Fluorescence
EDTA Ethylenedinitrilo Tetraacetic Acid
HEPES N-2-Hydroxyethyl Piperazine N-Ethane Sulfonic Acid
Eu-o-pY Europium labeled anti-phosphotyrosine antibody

15
Human Umbilical Vein Endothelial Cell (HUVEC) Proliferation Assay (Brdl
Incorporation)
Materials

20 HUVEC cells and EGM-MV (Endothelial cell growth medium - microvascular) were

purchased from Clonetics (San Diego, CA). VEGF and bFGF were purchased from R&D
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TABLE 1

Example No. ICs, Example No. ICs,
1 +H+ 41 ++
2 4+ 42 +4++
3 -+ 43 -+
4 +++ 44 A+
5 +++ 45 o
6 ++4+ 46 4+
7 +++ 47 +++
3 +++ 48 ++++
9 +++ 49 ++++
10 + 50 -+
11 +++ 51 +++
12 -+ 52 -+t
13 +4-+ 53 ++++
14 - -+ 54 ++++
15 ++ 55 ++++
16 +++ 56 -t
17 ++ 57 -+
18 ++ 58 .
19 ++ 59 HHHF
20 + 60 o+
21 ++++ 61 R
22 +-++ 62 T+
23 -+ 63 Y
24 - 64 ++++
25 +4++ 65 4+
26 +++ 66 -+
27 4+ 67 +++
: 28 -+ 68 4+
29 A+ 69 -+
30 ++ 70 44+
31 -+ 71 4+
32 - 72 4+
33 + 73 T+
34 +4+ 74 A+
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35 Ft+ 75 A+
36 + 76 H+
37 +++ 77 I
38 +++ 78 ERN
39 -+ 79 -
40 -

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 of use claims and may include,

by way of example and without limitation, one or more of the following claim(s):
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CLAIMS
We claim:
1. A compound of Formula (1):
D X
\N/ 4 Q3
WékN ; %
I
~ .
N)\N H
H
Q,
()
or a salt, solvate, or physiologically functional derivative thereof:
wherein:
Dis
X,
X
1 X \N X3
X;—N 2 \
N
N N
' , or
X,
X,
/4
N\
N
x{

X1 is hydrogen, Ci-Caalkyl, Ci-Ca haloalkyl, or Ci-Cs hydroxyalkyl;
Xz is hydrogen, Ci-Caalkyl, C1-Cs haloalkyl, C(O)R’, or aralkyl;
X3 is hydrogen or halogen;

| mnopqgr st
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Xa is hydrogen, Ci-Caalkyl, Ci-Cs haloalkyl, heteroaralkyl, cyanoalkyl, -
(CH2)pC=CH(CH2}H, -(CH2)sC=C(CH2):H, or Ca-C cycloalkyl;
pis1,2 or3;
tisOor1;
W is N or C-R, wherein R is hydrogen, halogen, or cyano;
Qu is hydrogen, halogen, Ci-Cz haloalkyl, Ci-C2 alkyl, C1-Cs alkoxy, or C:-Cz haloalkoxy;
Q2 is A" or AZ;
Qs is A’ when Qu is A and Qs is A2 when Q2 is A";
wherein
A'is hydrogen, halogen, C1~Csalkyl, Ci-Cs haloalkyl, -OR’, and
A* is the group defined by -(Z)m-(2")-(Z2), wherein
ZisCHzand mis0, 1,2, 0r3, or
ZisNR*and misOor 1, or
Zis oxygen and mis O or 1, or
Z is CH2NR? and m is O or 1;
2" is 5(0)z, S(0), or C(0); and
Z* is Cr-Caalkyl, NR°R*, aryl, arylamino, aralkyl, aralkoxy, or heteroaryl,
R'is Ci-Csalkyl;
R%, R?, and R* are each independently selected from hydrogen, Ci-Caalkyl, C3-.C7 cycloalkyl, -
S(0)2R®, and -C(O)RS;
R®is Ci-Caalkyl, or Ca-Cr cycloalkyl; and

when Zis oxygen then Z' is S(0)2 and when D is

X

3

then Xz is Ci~Csalkyl, C1-Cs haloalkyl, C(O)R", or aralkyl.

2. A compound as claimed in claim 1 wherein D is
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X,
\ X3
X;—N
N
N
or
X,
X,
N\/
N
x{
3. A compound as claimed in claim 1, wherein D is
X,
X
3
N/
\
N
x|
4. A compound of claim 1: wherein D is

X, y
\ 3
Xz_— N\ .
N

5. A compound of formuia (l1):

PCT/US01/49367



WO 02/059110

111
X1
| X,
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SN X,
X BN
i wZ >N " %

NP N

N

I=Z
X

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

Xi is hydrogen, Ci-Caalkyl, Ci-Cs haloalkyl, or Ci-C4 hydroxyalky!;

X2 is hydrogen, Ci-Caalkyl, C1-C« haloalkyl, C(O)R', or aralkyl;

Xs is hydrogen or halogen;

Xs is hydrogen, Cs-Cs alkyl, Ci-Cs haloalkyl, heteroaralkyl, cyanoalkyl, |
(CH2)sC=CH(CHz):H, ~(CH2)sC=C(CH:)H, or C3-C7 cycloalkyl; '
pis1,2,0r3;

tisOor1;

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

PCT/US01/49367

Qi1 is hydrogen, halogen, Ci-Cz haloalkyl, Ci-C2alkyl, C:i-Czalkoxy, or Ci-Cz haloalkoxy;

Q2 is A" or A
Q3 is A' when Qz is A and Qs is A’ when Q2 is A';
wherein
A" is hydrogen, halogen, Ci-Csalkyl, C-Cs haloalkyl, -OR’, and
A? is the group defined by -(Z)n-(Z")-(Z%), wherein
Z is CHz and m is 0,1,2,0r3, or
ZisNR*and misQor 1, or
Zisoxygenand misOor 1, or
Zis CH:2NR*and mis O or 1;
Z"is S(0)2, S(0), or C(0); and

Z* is C1-Caalkyl, NR®R, aryl, arylamino, aralkyl, aralkoxy, or heteroaryl,

R'is Ci-Caalkyl;
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6. A compound of Formuia (1l1):
X,
/ %
X;—N
\ X,
N N Q,
W*N i %
|
NS
N/I\N H
H
Q,

(m
or a salt, solvate, or physiologically functional derivative thereof:
wherein:
Xi is hydrogen, Ci-Caalkyl, C1~Ce haloalkyl, or Ci-Cs hydroxyalkyl;
Xz is Ci-Caalkyl, Ci~-Cs haloalkyl, or C(O)R';
Xs is hydrogen or halogen;
X4 is hydrogen, Ci-Cs alkyl, C1-Cs haloalkyl, heteroaralkyl, cyanoalky!, -
(CH2)pC=CH{CHa}tH, -(CH2)sC=C(CHa)tH, or C3-Cy cycioatkyl;
pis1,2o0r3;
tisOor1;
W is N or C-R, wherein R is hydrogen, halogen, or cyano;
.01 is hydrogen, halogen, Ci-Cz haloalkyl, Ci-Czalkyl, Ci-Czalkoxy, or Ci-Cz haloalkoxy;
Q2 is A' or A%
Qs is A" when Q2 is A% and Qs is A2 when Qa2 is A';
wherein
A' is hydrogen, halogen, Ci-Caalkyl, C1-Czhaloalkyl, -OR’, and
A? is the group defined by -(Z)m-(Z")-(Z%), wherein
ZisCH2andmis0,1,2,0r3, or

Zis NR*and misOor 1, or
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. Z" is S(0)2, S(0), or C(0); and
Z* is C1-Caalkyl, NR’R*, aryl, arylamino, aralkyl, aralkoxy, or heteroaryl,
R'is Ci-Csalkyl; '
R% R® and R* are each independently selected from hydrogen, Ci-Cs alkyl, C3-C7 cycloalkyl, -
S(0)zR%, and -C(O)RS;
R® is Ci-Csalkyl, or C3.C7 cycloalkyl; and
when Z is oxygen then Z' is S(0)..

7. A compound of Formula (IV):
X1
N X,
X <\ :@: X
N N7 Q,
WZ SN H Q,
AN J\
N N H

H
@ W

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

wherein:

X1 is hydrogen, Ci-Csalkyl, C1-Ca haloalkyl, or Ci-Cshydroxyalkyl;

X2 is hydrogen, C1-Ca alkyl, Ci-Ce haloalkyl, or C(O)R’, or aralkyl;

Xa is hydrogen or halogen;

X4 is hydrogen, Ci-Ca alkyl, C1-Cs haloalkyl, heteroaraikyl, cyanoalkyl, | -

(CH2)pC=CH(CH2)tH, ~(CH2),C=C(CH2):H, or C3-C7 cycloalkyl;

pis1,2o0r3;

tisOor1;

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

Qs is hydrogen, halogen, C1—Czhaloa|kyl, Ci-C2alkyl, C1-C2 alkoxy, or Ci-Cz2 haloalkoxy;

Q: is A’ or A%; |

Qs is A" when Q2 is A? and Qs is A> when Q2 is A';
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wherein

Al is hydrogen, halogen, Ci-Caalkyl, Ci-Cs haloalkyl, -OR', and
A*is the group defined by -(Z)m-(Z")-(Z?), wherein
ZisCHzand mis0,1,2,0r3, or
ZisNR*and mis O or 1, or
ZisoxygenandmisOor 1, or
Zis CH:NR*and mis 0 or 1;
Z" is S(0)z, S(0), or C(0); and

Z%is Ci-Cealkyl, NR°R?, aryl, arylamino, aralkyl, aralkoxy, or heteroaryl,
R'is Ci-Caalkyl;

R%, R, and R* are each independently selected from hydrogen, C1-Csalkyl, Cs-Cz cycloalkyl, -
S(0)zR®, and -C(O)R®:

R® is Ci-Caalkyl, or Cs-Czeycloalkyl; and

when Z is oxygen then Z" is S(Q)-.

8. A compound as claimed in claim 1, wherein Xi is hydrogen or Ci-4 alkyl.
9. A compound as claimed in claim 1, wherein X1 is methyl or ethyl.

10. A compound as claimed in claim 1, wherein X1 is methyl,

11, A compound as claimed in claim 1, wherein Xz is hydrogen or Ci-4 alkyl.
12. A compound as claimed in claim 1, wherein Xz is hydrogen or methyl.
13. A compound as claimed in claim 1, wherein Xz is hydrogen.

14. A compound as claimed in claim 1, wherein X2 is methyl.

15. A compound as claimed in claim 1, wherein Xs is halogen.

16. A compound as claimed in claim 1, wherein Xs is hydrogen.
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17. A compound as claimed in claim 1, wherein X« is hydrogen, Ci-Cs alkyl, cyanoalkyl,
or -(CHz2)pC=C(CH):H.

18. A compound as claimed in claim 1, wherein X« is hydrogen, methyl, ethyl, isopropyl,

cyanomethyl, or -(CH2)sC=C(CH:):H, wherein p is 1 and t is 0.

19. A compound as claimed in claim 1, wherein X4 is methyl.

20. A compound as claimed in claim 1, Wherein X1 is methyl or ethyl, Xz is hydrogen or
methyl, Xa is hydrogen or halogen, and Xs is hydrogen, methyl, ethyl, isopropyl,

cyanomethyl, or ~(CH2)pC=C(CH2):H, wherein p is 1 and t is 0.

21. A compound as claimed in claim 1, wherein Xi is methyl, Xa is hydrogen, Xs is

hydrogen, and X4is methyl.

22. A compound as claimed in claim 1, wherein Xi is methyl, X2 is methyl, Xs is
hydrogen, and X4 is methyl.

23. A compound as claimed in claim 1, wherein D is:

Z %

and X1 is methyl, X2 is hydrogen, X is hydrogen, and Xsis methyl.
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24. A compound as claimed in claim 1, wherein D is

and X is methyl, X2 is methyl, X3 is hydrogen, and Xsis
methyl.

25. A compound as claimed in claim 1, wherein W is N.

26. A compound as claimed in claim 1, wherein W is C-R wherein R is H, F, Cl, or CN.
27. A compound as claimed in claim 1, wherein W is N, C-H, or C-F.

28. A compound as claimed in claim 1, wherein W is C-F or C-H.

29. A compound as claimed in claim 1, wherein Qi is hydrogen, halogen, Ci-Cz alky] or
Ci-C2alkoxy.

30. A compound as claimed in claim 1, wherein Q1 is hydrogen.

31. A compound as claimed in claim 1, wherein Qi is chlorine.

32. A compound as claimed in claim 1, wherein Qiis methyl.

33. A compound as claimed in claim 1, wherein Q1 is methoxy.

34. A compound as claimed in claim 1, wherein Q2 is A’ and Qais A%

35. A compound as claimed in claim 1, wherein Qz is A? and Qsis A,
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36. A compound as claimed in claim 1, wherein Q2 is A%and Qi is A', wherein A’ is
hydrogen, halogen, or Ci-Cs haloalkyl and A?is the group defined by -(Z)m-(Z")-(Z%), wherein
ZisCHzand mis 0, 1,2,0r3, orZis NR*and mis O or 1, or Z is CH2NR? and m is O or 1;
Z"is S(0)z, S(0), or C(0); and Z* is C1-Cs alkyl or NR®R* and wherein R?, R, and R* are each
independently selected from hydrogen or Ci-Caalkyl.

37. A compound as claimed in Claim 1, wherein Q2 is A% and Qs is A', wherein A' is
hydrogen or chlorine and A%is the group defined by -(Z)m-(Z")-(Z%), wherein Z is CHz and m
is0,1,2,0r3; Z'is S(0)2; and Z* is C1-Caalkyl.

38. A compound as claimed in claim 1, wherein Q2 is A' and Qs is A%, wherein A is
hydrogen, halogen, or Ci-Caalkyl and A’is the group defined by -(Z)m-(Z")-(Z%), wherein Z is
CH2and mis 0, 1,2,0r3, or Zis NR* and mis O or 1, or Z is CH2NR* and mis O or 1; Z'is
S(0)2, S(0), or C(0); and Z* is Ci-Cs alkyl or NR®RY, and wherein R? R® and R* are each
independently selected from hydrogen or Ci-Csalkyl.

39. A compound as claimed in claim 1, wherein Q2 is A’ and Qs is A%, wherein A’ is
hydrogen, methyl, or chlorine and A”is the group defined by -(Z)n-(Z")-(Z%), wherein Z is
CHz and mis 0, 1, 2, or 3; Z'is S(0)z; and Z* is Ci-Cs alkyl or NR®R?, wherein R® and R* are
each independently selected from hydrogen or Ci-Csalkyl.

40, A compound as claimed in claim 1, wherein Xi is hydrogen or Ci-a alkyl; Xz is
hydrogen or Ci-a alkyl; Xs is hydrogen or halogen; and X« is hydrogen, Ci-Cs alkyl,
cyanoalkyl, or -(CHz2)pC=C(CHz)H; W is N; Qi is hydrogen, halogen, Ci-Cz alkyl or Ci-Cz
alkoxy; and Q2 is A’and Qsis A", wherein A’ is hydrogen, halogen, or C:-Cshaloalkyl and A’
is the group defined by -(Z)m-(Z")-(Z%), wherein Z is CHz and m is 0, 1, 2, ot 3, or Z is NR?
and misOor 1,or Zis CH2NR? and m is 0 or 1; Z' is $(0)z or C(0); and Z* is Ci-Cs alkyl or

NR’R* and wherein R? R®, and R* are each independently selected from hydrogen or Ci
Caalkyl,

41, A compound as claimed in claim 1, wherein X is hydrogen or Cis alkyl ; Xz is

hydrogen or Ci.s alkyl; Xs is hydrogen or halogen; and Xs is hydrogen, Ci-Cs alkyl,
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cyanoalkyl, or -(CH2)p,C=C(CH2kH; W is C-R wherein R is H, F, Cl, or CN: Qi is hydrogen,
halogen, Ci-Cz alkyl or C1-Cz alkoxy; and Q2 is A’ and Qs is A", wherein A’ is hydrogen,
halogen, or Ci.Cs haloalkyl and A?is the group defined by -(Z)n-(Z")-(Z?), wherein Z is CHz
and mis0, 1,2 0r3, orZis NR*and mis O or 1, or Z is CH:2NR* and mis 0 or 1; Z'is S(0):
or C(0); and Z% is Ci-Cs alky! or NR*R* and wherein R? R?, and R* are each independently
selected from hydrogen or C1-C4alk,y|.

42. A compound as claimed in claim 1, wherein X1 is hydrogen or Cia alkyl: X is
hydrogen or Cis+ alkyl; Xs is hydrogen or halogen; and Xs is hydrogen, Ci-Cs alkyl,
cyanoalkyl, or -(CH2)sC=C(CH2)iH; W is N; Qi is hydrogen, halogen, Ci-Cz alkyl or Ci-Cz
alkoxy; Q2 is A’ and Qs is A*, wherein A’ is hydrogen, halogen, or C1-Cs alkyl and Alis the
group defined by -(Z)n-(Z")-(Z%), wherein Z is CHz and mis 0, 1, 2, or 3, or Z is NR2and m is
0 or 1, or Zis CH:NR* and m is 0 or 1; Z'is S(0), S(0), or C(0); and 2 is Ci-Cs alkyl or

NR’R*, and wherein R? R®, and R* are each independently selected from hydrogen or Ci-Cs
alkyl.

43. A compound as claim in claim 1, wherein Xi is hydrogen or Cis alkyl; Xz is
hydrogen or Ci« alkyl; Xs is hydrogen or halogen; and X is hydrogen, Ci-Cs alkyl,
cyanoalkyl, or -(CHz2)yC=C(CHz)H.; W is C-R wherein R is H, F, Cl, or CN; Qi is hydrogen,
halogen, C1-Czalkyl or Ci-Cz2 alkoxy; Qa2 is A' and Qs is A?, wherein A’ is hydrogen, halogen,
or Ci-Caalkyl and A?is the group defined by -(Z)m-(Z")-(Z%), wherein Z is CH2 and m is 0, 1,
2,0r3, or ZisNR*and misOor 1, or Zis CH:2NR? and m is 0 or 1; Z'is S(0)2, S(0), or C(0);
and 7% is Ci-Cs alkyl or NR'R*, and wherein R? R®, and R* are each independently selected

from hydrogen or Ci-Cs alkyl.

44. A compound as claimed in claim 1, wherein Xi is methyl or ethyl; X2 is hydrogen or
methyl; Xs is hydrogen; and X+ is hydrogen, methyl, ethyl, isopropyl, cyanomethyl, or -
(CH2)pC=C(CH2):H, wherein p is 1 and tis 0.; W is N, C-H, C-F, or C-CN; Qi is hydrogen,
chlorine, or methoxy; Q2 is A'and Qais A?, wherein A' is hydrogen, methyl, or chlorine and
A%is the group defined by -(Z)m-(Z')-(2%), wherein Z is CHz and m is 0, 1, 2, or 3, or Z is NR?
and mis O or 1, or Z is CH2NR? and m is 0 or 1; Z'is S(0)2, S(0), or C(0); and 72 is Ci-Cs
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alkyl or NR°R?, and wherein R?, R®, and R* are each independently selected from hydrogen
or Ci-Csalkyl.

45. A compound as claimed in claim 1, wherein X1 is methyl or ethyl; Xz is hydrogen or
methyl; Xs is hydrogen; and Xs is hydrogen, methyl, ethyl, isopropyl, cyanomethyl, or -
(CH2)pC=C(CH2)H, wherein p is 1 and t is 0.; W is C-H or C-F; Qi is hydrogen, chlorine,
methyl, or methoxy; Qz is A’ and Qais A?, wherein A' is hydrogen, méthyl, or chlorine and
A%is the group defined by -(Z)n-(Z")-(Z%), wherein Z is CHz and m is 0, 1, 2, or 3, or Z is NR?
and mis0or 1, or Zis CH:NR? and m is 0 or 1; Z'is S(O)2, S(0), or C(0); and Z? is C1-Cs

alkyl or NR°R*, and wherein R, R®, and R* are each independently selected from H or Ci-Cs
alkyl.

46. A compound as claimed in claim 1, wherein Xi is methyl; X2 is hydrogen; Xz is
hydrogen; and Xsis methyl; W is C-H; Qi is hydrogen, chlorine, methyl, or methoxy; Q: is A'
and Qs is A%, wherein A is hydrogen, methyl, or chlorine and A?is the group defined by -
(2)m-(2")-(2%), wherein Z is CH2 and m is 0, 1, 2, or 3, or Z is NR2and mis O or 1, or Z is
CH2NR? and m is 0 or 1; Z'is S(0)2, S(0), or C(0); and Z* is Ci-Cs alkyl or NR®R*, and

wherein R* R’, and R* are each independently selected from hydrogen or Ci-Caalkyl.

47. A compound as claimed in claim 1, wherein Xi is methyl; Xz is methyl; Xa is
hydrogen; and Xsis methyl; W is C-H; Q:is hydrogen, chlorine, methyl, or methoxy; Q2 is A'
and Qs is A%, wherein A' is hydrogen, methyl, or chlorine and A%is the group defined by -
(Z)m-(2")-(Z%), wherein Zis CHz and mis 0, 1, 2, or 3, or Zis NR*and misOor 1, or Z is
CHz2NR? and m is 0 or 1; Z'is S(O)z, S(0), or C(0); and 7% is Ci-Cs alkyl or NRR*, and

wherein R%, R®, and R* are each independently selected from hydrogen or Ci-Cealkyl.

48. A compound as claimed in claim 1, wherein Xi is methyl; X2 is hydrogen; Xs is
hydrogen; and Xais methyl; W is C-F; Qi is hydrogen, chlorine, or methoxy; Q2 is A'and Qs
is A2, wherein A' is hydrogen, methyl, or chlorine and A%is the group defined by ~(Z)n-(Z')-
(%), wherein Z is CH and m is 0, 1, 2, or 3, or Z is NR?and m is 0 or 1, or Z is CH2NR? and
mis 0 or 1; Z'is S(0)z, S(0), or C(0); and Z* is Ci-Csalkyl or NR’R*, and wherein R?, R and

R* are each independently selected from hydrogen or Ci-Csalkyl.
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49. A compound as claimed in claim 1, wherein D is:
X1
x3
N/
\
/N
X2

and Xy is methyl; Xz is hydrogen; Xa is hyc;rogen; and Xais
methyl; W is C-H; Qu is hydrogen, methyl, chlorine, or methoxy; Q2 is A' and Qs is A?,
wherein A" is hydrogen, methyl, or chlorine and A?is the group defined by -(Z)n-(Z")~(23),
wherein Zis CHz and mis 0, 1, 2, or 3, or Z is NR*and m is O or 1, or Z is CH2NR? and m is
0 or 1; Z'is S(0)z S(0), or C(0); and Z* is Ci-Caalkyl or NR°R*, and wherein R, R and R

are each independently selected from hydrogen or Ci-Csalkyl.

50. A compound as claimed in claim 1, wherein D is

and Xi is methyl; X2 is methyl; Xs is hydrogen; and Xs is
methyl; W is C-H; Qi is hydrogen, chlorine, methyl, or methoxy; Q2 is A’ and Qi is A?,
wherein A' is hydrogen, methyl, or chlorine and A*is the group defined by ~(Z)n-(Z")-(Z%),
wherein Zis CH2 and mis 0, 1,2, or 3, or Z is NR?and m is O or 1, or Z is CH2NR? and m is
0 or 1; Z'is S(0)s, S(0), or C(0); and Z* is Ci-Cs alkyl or NRR®, and wherein R?, R?, and R

are each independently selected from hydrogen or Ci-Caalkyl.
51. A compound as claimed in claim 1, selected from the group consisting of:

N-[5-(ethylsulfonyl)-2-methoxyphenyl]-5-fluoro- N*-methyl- A*-(3-methyl- 1 H-indazol-6-
y1)-2,4-pyrimidinediamine;

3-({5-fluoro-4-[methyl(3-methyl-1H-indazol-6-yl)amino]-2-pyrimidinyl }amino)-4-
methoxy-N-methylbenzenesulfonamide;
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5-fluoro-N*-methyl- N*-(3-methyl-1H-indazol-6-yl)- N2~ {3-
[(methylsulfonyl)methyl]phenyl}-2,4-pyrimidinediamine:

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

5-fluoro-A?-[5-(isopropylsulfonyl)-2-methoxyphenyl]- Nf-methyl- N~ (3-methyl-1 H-
indazol-6-yl}-2,4-pyrimidinediamine;

-[5-({5-fluoro-4-[methyl(3-methyl-1H-indazol-6-yl)amino]-2-pyrimidinyl }amino)-2-
methylphenyl]methanesulfonamlde,

5-fluoro-N*-methyl- N*~(3-methyl-1H-indazol-6-yl)-\*-[4- methylsulfonyl)phenyl] 2,4-
pyrimidinediamine;

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

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

N"—ethyl—5—ﬂu0ro—N2—[2-methoxy-5—(methylsuIfonyl)phenyl]—N4—(3—methyll—1 H-indazol-6-
yl)-2,4-pyrimidinediamine;

[4-({5-fluoro-4-[methyl(3-methyl-1H-indazol-6-yl}amino]-2-pyrimidinyl }amino)phenyl]-
N-methylmethanesulfonamide;

S—fluoro—l\F-{3-[(isoprOpylsuIfonyl)methyl]phenyl}—N“-methyl-l\l“—(B-methyI—1 H-indazol-
6-yl)-2,4-pyrimidinediamine;

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

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

N2-(3-methyl-1H-indazol-6-yl)-N*-{3-[(methylsulfonyl)methyl]phenyl }-1,3,5-triazine-
2 4-diamine trifluoroacetate;
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N*-methyl-N?-(3-methyl-1H-indazot-6-yl)-N*-{3-[(methylsulfonyl)methyl] phenyl}-1,3,5-
triazine-2,4-diamine;

N‘-[S—(ethylsuIfonyl)—2—methoxyphenyl]-l\/“—methyI-N“-(B-methyl-1 H-indazol-6-yl)-1,3,5-
triazine-2,4-diamine;

N-[2-methyl-5-({4-[methyl(3-methyi-1H-indazol-6-yl)amino)-1,3,5-triazin-2-
yl}amino)phenyllmethanesulfonamide;

Ne-methyl- N*~(3-methyl-1H-indazol-6-yl)- *-[3-(methylsulfony!)phenyl]-1,3,5-triazine-
2,4-diamine;

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

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

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

N'-methyl-N*~(3-methyl-1H-indazol-6-yl)- A°~{3-[(methylsulfonyl)methyllphenyl } -2,4-
pyrimidinediamine;

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

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

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

N-[3-({4-[methyl(3-methyi-1H-indazol-6-yl)Jamino]-2-
pyrimidiny! }amino)phenylJmethanesulfonamide;

N-{3-[(isopropylsulfonyl)methyl]phenyl }- N*-methyl- N*-(3-methyl-1H-indazol-6-yl)-2,4-
pyrimidinediamine;

N-{4-[(isopropylsulfonyl)methyllphenyl }-N*-methyl- A*-(3-methyl-1 H-indazol-6-y1)-2,4-
pyrimidinediamine;

J

k
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Ne-[5-(isobutylsulfonyl)-2-methoxyphenyl]- N-(3-methyl- 1 H-indazol-6-yl)-2,4-
pyrimidinediamine;

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

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

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

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

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

N-[5-(ethylsulfonyl)-2-methoxyphenyl]- V*~isopropyl- N*-(3-methyl-1H-indazol-6-yi)-2,4-
pyrimidinediamine;

N-(1 H-indazol-6-yl)- N*-methyl-N*-{3-[(methylsulfonyl)methyllphenyl } -2,4-
pyrimidinediamine;

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

N-(2,3-dimethyl-2H-indazol-6-yl)- N*-methyl-A*-{ 3-[(methylsulfonyl)methyllpheny! } -
2,4-pyrimidinediamine;

N*-(2,3-dimethyl-2 H-indazol-6-y1)- N*-[5-(ethylsulfonyl)-2-methoxyphenyl]-N*-methyl-
2,4-pyrimidinediamine;

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

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

4-methoxy-N-methyl-3-{{4-[(3-methyl-1H-indazol-6-yl)amino]-2-
pyrimidinyl }amino)benzenesulfonamide;
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[(3-methyl-1H-indazol-6-y1)(2- {4-[(methylsulfonyl)methyl]anilino}-4-
pyrimidinyl)amino]acetonitrile;

[{2-[5-(ethylsulfonyl)-2-methoxyanilino]-4-pyrimidinyl } (3-methyl- 1 H-indazol-6-
ylJamino]acetonitrile;

[(3-methyl-1H-indazol-6~yl)(2-{3-[(methyisulfonyl)methyl]anilino} -4-
pyrimidinylJamino]acetonitrile;

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

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

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

N'-ethynyl-N*-(3-methyl-1H-indazol-6-yl)- N*-{3-[(methylsulfonyl)methyllphenyl } -2,4-
pyrimidinediamine;

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

4—({4;[metl1yl(3¢methyl-1 H-indazol-6-yl)aminol-2-pyrimidinyl }amino)
benzenesulfonamide;

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

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

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

3-({4-[methyl(3-methyl-1H-indazol-6-yl)amino]-2-pyrimidinyl }amino)benzamide;
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N-[4-(ethylsulfonylphenyl]-N-methyl- N*~(3-methyl-1 H-indazol-6-yl)-2,4-
pyrimidinediamine;

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

N-{3-{{4-[methyl(3-methyl- 1H-indazol-6-yl)amino]-2-pyrimidinly}amino)benzyl]
methanesulfonamide;

2-chloro-5-({4-[methy!(3-methyl-1H-indazol-6-yl)amino]-2-
pyrimidinyl }amino)benzenesulfonamide:

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

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

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

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

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

N'-methyl-N"-(3-methyl-1H-indazol-6-yl)-\-[3-(methylsulfinyl)phenyl]-2,4-
pyrimidinediamine;

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

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

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

3-({4-[(2,3-dimethyl-2H-indazol-6-yl)(methyl)Jamino] pyrimidin-2-
yl}amino)benzenesulfonamide;
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2-[4-({4-[(2,3-dimethyl-2 H-indazol-6- yl)(methyl)ammo]pyrlm|d1n 2-
yl}amino)phenyllethanesulfonamide:

N'-(2,3-dimethyl-2H-indazol-6-yl)-N-methyl-A’-{ 4-[(methylsulfonyl)
methyl]pheny!} pyrimidine-2,4-diamine;

3-({4-[[3-(hydroxymethyl)-2-methyl-2 H-indazol-6- yll(methyl)amino]pyrimidin-2-
yl}amino)benzenesulfonamide:

3~({4-[(1,2-dimethyl-1H-benzimidazol-5-yi)(methyl)amino]pyrimidin-2-
yl}amino)benzenesulfonamide:

3-({4-[(2-benzyl-1-methyl-1H-benzimidazol-5-yl)(methyl)aminolpyrimidin-2-
yl}amino)benzenesulfonamide;

3-({4-[(2-ethyl-3-methyl-2H-indazol-6-yl)(methyl)amino]pyrimidin-2-
yl}amino)benzenesulfonamide; \

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

3-({4-1(2,3-dimethyl-2H-indazol-6- yI)(methyl)amlno] 1,3,5-triazin-2-
yl}amino)benzenesulfonamide; and

5-{{4-[(2,3-dimethyl-2H-indazol-6-yl)(methyl)amino]-1,3,5-triazin-2-yl }amino)-2-
methylbenzenesulfonamide;

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

52. A pharmaceutical composition, comprising: a therapeutically effective amount of a
compound as claimed in any one of claims 1 to 51, or a salt, solvate, or a physiologically
functional derivative thereof and one or more of pharmaceutically acceptable carriers,

diluents and excipients.

53.  The pharmaceutical composition of claim 52, further comprising at least one

additional anti-neoplastic agent.

54.  The pharmaceutical composition of claim 52, further comprising an additional

agent which inhibits angiogenesis.
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55. A method of treating a disorder in a mammal, said disorder being mediated by
inappropriate  VEGFR2 activity, comprising: administering to said mammal a
therapeutically effective amount of a compound as claimed in any one of claims 1 to 52,

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

56. The method of claim 55, wherein the disorder is cancer.

57. A compound as claimed in any of claims 1 to 51, or a salt, solvate, or a

physiologically functional derivative thereof for use in therapy.

58. Use of a compound as claimed in any of claims 1 to 51, 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.
59, The use of claim 58, wherein the disorder is cancer.

60. A method of treating cancer in a mammal, comprising: administering to said
mammal a therapeutically effective amount of a compound as claimed in any one of

claims 1 to 51, or a salt, solvate, or a physiologically functional derivative thereof.

61.  The method of claim 60, further comprising administering a therapeutically

effective amount of at least one additional anti-cancer therapy.

62. The method of claim 61, wherein the additional anti-cancer therapy is
administered concomitantly with the administration of the compound, salt, solvate or

physiologically functional derivative as claimed in any one of claims 1 to 47.

63. The method of claim 61, wherein the additional anti-cancer therapy is
administered after the administration of the compound, salt, solvate or physiologically

functional derivative as claimed in any one of claims 1 to 51.
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64. The method of claim 61, wherein the additional anti-cancer therapy is
administered before the administration of the compound, salt, solvate or physiologically

functional derivative as claimed in any one of claims 1 to 51.

65. A method of treating a disorder in a mammal, said disorder being mediated by
inappropriate VEGFR2 activity, comprising: administering to said mammal therapeutically
effective amounts of (1) a compound as claimed in any one of claims 1 to 51, or a salt,

solvate or physiologically functional derivative thereof and (ii) an agent to inhibit growth

factor receptor function.

66.  The method of claim 65, wherein the agent to inhibit growth factor receptor

function inhibits the function of platelet derived growth factor receptor.

67.  The method of claim 65, wherein the agent to inhibit growth factor receptor

function inhibits the function of epidermal growth factor receptor.

68. The method of claim 65, wherein the agent to inhibit growth factor receptor

function inhibits the function of the erbB2 receptor.

69. The method of claim 65, wherein the agent to inhibit growth factor receptor

function inhibits the function of a VEGF receptor.

70.  The method of claim 65, wherein the agent to inhibit growth factor receptor

function inhibits the function of the TIE-2 receptor.

71. The method of claim 65, wherein the agent to inhibit growth factor receptor

function inhibits the function of the epidermal growth factor receptor and erbB2.

72. The method of claim 65, wherein the agent to inhibit growth factor receptor

function inhibits the function of at least two of the epidermal growth factor receptor,
erbB2, and erbB4.
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73.  The method of claim 65, wherein the agent to inhibit growth factor receptor

function inhibits the function of the VEGF receptor and the TIE-2 receptor.
74.  The method of claim 65, wherein the disorder is cancer.

75. A method of treating a disorder in a mammal, said disorder being characterized by
inappropriate angiogenesis, comprising: administering to said mammal a therapeutically
effective amount of a compound as claimed in any one of claims 1 to 51, or a salt, solvate

or physiologically functional derivative thereof.

76.  The method of claim 75, wherein the inappropriate angiogenesis results from at.
least one of inappropriate VEGFR1, VEGFR2, VEGFR3 or TIE-2 activity.

77.  The method of claim 75, wherein the inappropriate angiogenesis results from
inappropriate VEGFR2 and TIE-2 activity.

78.  The method of claim 75, further comprising administering a therapeutically

effective amount of a TIE-2 inhibitor.

79 The method of claim 75, further comprising administering an agent to inhibit

growth factor receptor function.
80.  The method of claim 75, wherein the disorder is cancer.
81.  Use of a compound as claimed in any of claims 1 to 51, or 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 angiogenesis.



